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1. NOACHUTENBbHAA 3AMNCKA

HacToAwaa nporpamma [OMONHWTENIbHOTO 00pa30BaHNA Pa3paboTaHa C Lefbi YrayoneHus U pacluvpeHns
00pa30BaTeNbHOr0 MpoLecca yyalmxca, ocsansarowmx OepepanbHbii roCyAAPCTBEHHLIA 06pA30BATE/NbHbIN
CTaHAAPT cpefiHero obiero o6paszosanns (OroC C00). OHa npeacTaBnseT c060i COBOKYMHOCTb OANHHAALIATM
CMeLnann3MpoBaHHbIX MPOrpamm Mo npeametam «AHIAMIACKAA NuTepatypa», «busHec», «[lononHUTeNbHble
BOMPOCHI IKOHOMUKM», «CNOXHbIe BOMPOCHI BCEMUPHOM ncTopun», «fcnxonorna», «LononHUTeNbHble r1aBbl
Kypca MHMOpMATUKN», «[\0MONHMTENbHbIE BOMPOCbI Kypca 6umonormm», «[lononHUTEeNbHble BOMPOCHI KYpCa
XUMIW»,  «[LoNOAHNTeNbHble BOMPOCbI KYpca (uU3nKW», «[0NOAHUTENbHble [NaBbl Kypca anrebpbl W
MATEeMaTNYeCcKoro aHann3a», Kaxaasa u3 3Tux nporpamm, 06bemom 192 akagemnyecknx Yaca, pacCunTaHa Ha
[iByXNeTHee 13yyeHne B pexume [OMNONHUTENbHOrO 06pa30BaHMA (3 4aca B Hefento) M npeameta
«Jl0NONHNTE/IbHbIE TNaBbl BbICLIEA MATEMATMKN», 06beMOM 256 4acoB (4 4aca B Hefiento) NapannenbHo ¢
0CHosHoM nporpammon OroC COO.

lporpamma pa3paboTaHa HA OCHoBe «[lOPAAKA OPraHM3auMM W OCyLecTBNeHU 06pa30BaTe/IbHOM
[eATeNbHOCT N0 AOMONHUTENbHbIM  0611e00pa30BaTe/ibHbIM - MPOrPAMMAM, YTBEPXKAEHHOTO  MPUKA30M
Munnctepctea 06pa3oBaHus n Haykum Poccuitckon Qepepauun o1 27.07.22 1. Ne629 n B COOTBETCTBUM C
OepepanbHbiM  33KOHOM 0T 29.12.12 1. Ne273-03 «06 o6pasosaHum B Poccuinckoin  Oepepaummn»,
YCTAQHABNMBAKOLNX  TPEOOBAHNA K  MUHUMYMY  COLEPXaHWs, CTPYKType U YCI0BUAM  peanu3auuun
[ONONHUTENbHOV  06111e00pa30BaTeNibHON MPOrpaMMbl 1 CPOKY 00Yy4YeHUA Mo 3TOM MpOrpamme, 3 Takxe
KoHuenuuu passuta AOMONHWUTeNbHOro 06pasosannsa Aeten [0 2030 r., YTBEPXAEHHON PaCcmopsxeHnem
Mpasutenncrea Poccuitckoit Gepepauyn o1 31.03.22 1. No678-p.

06wKit 06beM 4acos Y 06YYAOLLEroc MO BCeM AOMOAHUTENbHbIM MPOrpamMmMam CoCTaBnsieT 576 (nam 640)
aKaJeMnyeckix 4acos 33 ABa rofia, B 3aBUCMMOCTY OT BbI6OPA 06YyYatoLLerocs.

AKTYanbHOCTb U HEO6XOAMMOCTb MPOrPAMMbI

COBpEMEHHbI MUp  XapaKTepu3yetcs BbICOKOW [AMHAMUKOM W3MEHeHWU!, 3KCMOHEHLWAbHbIM - POCTOM
NHOOPMALMM 1N YCNOXKHEHNEM  COLIMANbHO-3KOHOMUYECKNX MpOLIeCCOB. B 3TUX YCN0BMAX TPaAWLIMOHHOE
LIKONbHOE 06pa30BaHiMe, HECMOTPS Ha (BOK (YHAAMEHTANbHOCTb, He BCEraa CMoCO6HO B MONHON Mepe
NOATOTOBUTbL YYaLLUMXCA K Bbi3oBam 6yaywero. OroC C00 3aknafbiBaeT NPOYHYK) OCHOBY 3HAHUA U YMEHUNR,
0AHAKO ANS (HOpMMPOBAHNS MO-HACTOALLEMY KOHKYPEHTOCMOCOOHOM W BCECTOPOHHE Pa3BUTON NNYHOCTY
TpebyeTca AonoNHUTeNbHOe Yray6neHne B NpeameTHble 061aCTh 1 Pa3BuTMe MeTanpefMeTHbIX KOMMeTeHLM.
[laHHas nporpamma npu3BaHa BOCMOMHMTL 3TOT Npoben, npepnaran y4yalwmmcs BO3MOXHOCTb He TONbKO
PACLIMPUTL CBOM 3HAHWS B BbIOPAHHLIX 06NACTAX, HO W PA3BUTL KKOYEBble HaBblKM XXI Beka: KpUtnyeckoe
MbILL/IEHNE, CUCTEMHbIV 3HANN3, KPeaTUBHOCTb, KOMMYHUKALNO, COTPYAHNYECTBO N CAMOCTOATE/IbHOCTb.



Komnnekc opraHn3auuoHHo-neAarornyeckux yCJ\OBMVI

1.1. Llenn v 3apaum npeameTos, 83auMocBa3b ¢ OIrOC CO0 1 fONONHAIOLLMIA XapaKTep

lporpamma He AY6AMPYeT, @ OPraHWMYHO [OMONHAET M o6orawaer cofepxaHne OF0C (OO0, co3nasas
CMHepreTnyecknin 3 dekT. Kaxaan 13 BXoAdwWMX B Hee MPOrpamm MoCTpoeHa no 06pasly Mporpammbl Mo
KPUTUYECKOMY MbILLAEHUIO, YTO 06ecneynsaeT efuHbil MEeTOA0N0rMYeCcKUiA MOAXOA, OPUEeHTUPOBAHHBLIN HA
Pa3BUTME 3HAUTMYECKMX CMOCOGHOCTEN, HAaBbIKOB apryMeHTaumuu 1 pednekcui. IT0 No3BOAAET YYALUMMCS He
NpoCTO YCBaNBaTb GaKTbI, HO 1 FYHOKO OCMbICNNBATL WX, HOPMUPOBATL COOCTBEHHYIO MO3NLIMKD U MPUMEHSTH
3HAHUA B HECTAHAAPTHBLIX CUTYALIUAX.
+ Mopaynb «AHrAMACKAA NUTepaTypa»: npefoCTaBAseT BO3MOXHOCTb 60nee YrAy6NeHHOro W3yyeHus
WHOCTPAHHOTO A3bIK3, YTO CMOCOOCTBYET PA3BUTUIO JIMHTBUCTUYECKMX CMIOCOOHOCTEN, pacluMpeHmto Kpyro3opa
N HOPMMPOBAHNIO MEXKYNbTYPHOI KOMMETEHLMN. ITO 3HAUMTENbHO YCUAMBAET $3bIKOBYK) MOATOTOBKY,
npegycmotperHyto Or0C CO0, u OTKpbIBAaeT HOBble BO3MOXHOCTU AN MeXAYHAPOAHOro obLieHnsa w
aKaeMnyeckon MoOUNbHOCTH.
+ Mopaynb «bu3Hec»: [ONONHAET 3/eMeHTbl 00LeCTBO3HAHNS, (BA3AHHbIE C MpefnpyUHUMATeNbCTBOM U
yrpasneHnem, NpefoCTaBNaa NPaKTMYeCkne 3HaHNA 1 HaBbIKM B 0613CTW CTPATernyeckoro nAaHMpOBaHKS,
MApKeTWHra, GUHAHCOB M YNpaBNeHNs NepcoHanoM. Pa3suBaeT nnaepckie Kauectea, NPOEKTHOE MbilineHne
W TOTOBHOCTb K CO3A3HUI0 COOCTBEHHbIX MHULIMATHB.
+ Mopaynb  «[lonONAHUTENbHbIE  BOMPOCHI  3KOHOMMKM»:  paCLUMpAeT  3KOHOMUYeckun 610K
00LLe(TBO3HAHUA, npepnaras 6onee AetanbHoe W3yyeHWe MUKPO- U MAKPOIKOHOMUYECKMX MPOLIeCCos,
NPUHLMNOB (DYHKLMOHNPOBAHUA PbIHKOB U OCHOB (DMHAHCOBOWM rPamoTHOCTU. QopmUpyeT SKOHOMUYeCKoe
MblLLNEeHNe, YMeHNe 3HANU3MPOBATL IKOHOMUYECKMe [aHHble W MPUHUMATL 000CHOBAHHbIE peLleHns, YTo
CNoco6CTBYeT Pa3BUTMHY DYHKLIMOHANLHON FPAMOTHOCTM.
+ Moaynb «CN0XHbIe BOMPOCHI BCEMUPHOW UCTOPUM»: YTAYONAeT 1 paclumpseT copepxanne Oroc oo,
KOHLIEHTPUPYACb Ha (OPMUPOBAHWMM HABLIKOB MCCNEA0BATENbCKON AEATeNbHOCTH. B xope 0CBOeHWs
nporpamMmmbl  06yyaroLLMeca Pa3BuUBAKT KPUTUYECKOE MbILLNeHne yYepe3 paboTy C MepBOMCTOYHUKAMY,
KOMMAEKCHbIE aHanU3 MCTOpUYeCKO MHQOPMALMN 1 OBNAAEHNE MeTOANKOA HAYYHOW MHTepnpeTaLuu
cobbITNA.
« Moaynb «llcuxonorma»: AoNOAHAET pasfesibl 00LLeCTBO3HAHUA U 6UONOrMKM, NPeAoCTaBAAA TY60Koe
MOHVMaHNe Yen0BeYeCKoro noBeAeHns, KOTHUTUBHBIX MPOLICCOB U MeXIMYHOCTHBIX OTHOLLeHWIA. Pa3Bnsaet
SMNATUK, C3aMOMO3HAHWe ¥ HaBbIKM SPGDEKTMBHOTO B3aMMOAENCTBUS, YTO KPUTUYECKM BAKHO AN
(G OpMIMPOBAHMA TPAXKAAHCKOI MAEHTUYHOCTI W YCMELUHOV COUManM3aumm, npeaycmotpertbix roc CoO.
« Moaynb «[lononHuTeNbHble [NaBbl Kypca MWHPOPMATMKM»: yrny6nser 6a3oBble 3HaHMS MO
NHhOPMATMKe, npeanaras MpakTMyeckoe OCBOEHWE NPOrPAMMMPOBAHNS, ANTOPUTMK3ALMKM, PaboTbl C
AAHHBIMA W OCHOB KM6ep6e30MmacHOCTU. 3TO BbIXOAWT 3@ pamkn o6g3atenbHoro MuHumyma OrocC €00,
roTOBS YYaLLMXCA K undpoBoil TpaHCHOpMaLMM 06LLECTBA M Pa3BMBaAs HABbIKK, HEOOXOAMMbIE ANS OYAYLLNX
npodeccnii B IT-chepe.



* Moaynb «JlononHUTENbHbIe BOMPOCHLI Kypca 6Guonormm»: yraybnser WKONbHLIA KypCc Ouonoruu,
npepnaras AeTanbHoe M3yyeHWe TeHeTWKW, SKONOTUM, aHaTOMMM W (U3MONOTUM YenoBeka, a TaKxe
COBpPeMeHHbIX 6uoTexHonoruit. (noco6cTeyer (OPMMPOBAHMKD LIENOCTHOrO MPeACTaBNeHNs 0 XUBOW
NMPUPOAE, PA3BUTUID 3KOMOTNYECKOr0 MbIWAECHUA W MOHUMAHUKD 3TUYECKUX aCMeKToB 6MO0N0rMYecKnx
nccnefoBaHuim.
- Moaynb «[lononHUTeNbHbIE BOMPOCHI KYPCa XUMUM»: PACLUMPSeT 1 Yray6naeT WKOMAbHLIA KYPC Xumuy,
npeanaras 6onee [eTasibHOe U3yYeHne XUMUYeCKMX NpoLeccos, MeTo08 aHaNN3a U NPUMEHEHNs XUMUN B
PA3/INYHBLIX OTPACNAX. Pa3BNBALT HABLIKM SKCMEPUMEHTAIbHON PabOThl, CUCTEMHOTO aHann3a U NOHUMaHNA
PONN XMMIN B COBPEMEHHOM MU, 4TO CNoCo6CTBYET GOPMMPOBAHMIO €CTECTBEHHOHAYYHON FPAMOTHOCTH.
- Moaynb «[lonofHMTeNbHbIE BOMPOCHI Kypca (U3MKM»: paclumpsieT n yrayonseT WKOAbHbIA Kypc
(u3nkn, npeanaras 6onee feTanbHoe U3yyeHre MexaHnki, TEPMOAMHAMNKI, SNEKTPUYECTBA, MArHETU3MA,
ONTUKM, @ TAKXKe OCHOB AaTOMHON M AREPHON (GU3NKKM. Pa3BMBAET HABLIKM PeLleHns CROXHbIX (GU3MyecKmnx
33/1a4, NOHMMaHNe GYHAAMEHTANbHbIX 33KOHOB NPUPOAbLI N NPUHLNMOB PA6OTbI COBPEMEHHbIX TEXHONOTNIA.
+ Mopaynb «[lononHuTenbHble TNaBbl KYpca anrebpbl M MATEMATUYECKOr0 aHanm3a»: yrayonser
MATeMATUYeCKyr MOATOTOBKY, (OKYCMPYSCb HA MPUHLUMNAX MATeMaTMyeckoro aHanm3a, MCCNepoBaHNN
QYHKUMIA,  CNOXHBbIX  BOMPOCAaX AU epeHUMpPOBAHNA W WHTErpupoBaHNS, CTATUCTUKE W Teopun
BEPOATHOCTEN, CTATUCTMYECKUX pacnpepeneHuax. Pa3susaeT abCTPAKTHOE MbilUNeHWe, YMeHue peLlatb
HeCTaHAAPTHbIE 3334 1 NPUMEHATL MAaTeMATUYeCKUI annapat AN MOLENMPOBAHUA PeasibHbIX NPOLIeCCoB,
4YTO ABNACTCA OCHOBOM ANA Ad/IbHeLero 06yyeHns B TeXHNYeCKNX 1 eCTeCTBeHHOHAYYHbIX 061aCTax.
+ Mopynb «N36paHHble rNasbl BbICLIEH MATEMATUKKU»: TAKXe Yry6NnsgeT MaTemMaThnyeckyro NoaroToBKy,
(GOKYCMpYSCb Ha MpUHUMMAX MATeMATUYecKoro aHanmu3a, WCCAefoBaHUM (GYHKUMIA, B TOM uucne
runep6onnuecknx (GYHKUMIA, 3 TaKxe Teopuu Mpefenos, Teopun paaos Teinopa M MaknopeHa, Teopum
MATPUL, TEOpUM KOMMAEKCHbIX YMCen, CNOXHbIX BOMPOCOB AWM EpeHUNpOBaHNA 1 VHTErpUPOBAHNS,
BKAKYAS AuhGdepeHunanbHble YpaBHEHUS, CTAaTUCTUKE W TeOpUM  BEpOATHOCTENR,  CTATUCTUYEeCKMX
pacnpefieneHnax, B TOM YWCUle CTAaTUCTUYECKUX TecTax, MPUMEeHeHWW MaTeMaTWyeckoro annapata B
ONMCaHNN Br3nyecknx npoLeccos. PasnBaeT abCTPaKTHOE MbllNeHWe, YMeHue pellaTb HeCTaHAApTHble
334341 1 NPUMEHATb MATeMaTUyecKni annapar ANsg MOAENNPOBAHUA PeanbHbIX MpOLeccos, YTo ABAAETCA
0CHOBOW ANA fanbHeMIlero 06y4eHns B TeXHUYECKMX U eCTeCTBEHHOHAYYHbIX 06M1aCTaX.

Takum 06pa3om, NPOrpamMmma Co343eT YHUKANbHYK 06pa30BaTeNbHY0 CPedy, TAe Yualnecs MoryT He TO/IbKO

YIAYOUTb CBOUM 3HAHUA B MHTEPECYHLUMX UX 061aCTAX, HO U Pa3BUTb YHUBEPCA/IbHbIe KOMMETeHLMN, KOTopble

ABNAOTCA OCHOBOW AN1A YCMELIHO 3AaNTaLmMM B COBPEMEHHOM MIUPe U AANbHeLero (amopassuTus.

1.2. NINaHnpyembie pe3ynbTarbl

Mo 3aBepLUeHNn 0CBOEHNS NPOrPaMMbl yyallnecs 6yayT CnoCo6HbI:
- TIpUMeHATb MeXANCLUMMNNHAPHDIA NOAXOA AN AHANN3A W PeLeHNs COXHBIX Npo6nem.
- Kputnuecku ouUeHMBaTb MHAOPMALMKO U3 PaA3MUHLIX WUCTOYHMKOB M (OPMIMPOBATL 06OCHOBAHHbIE
CYXAeHns.



+ IQPeKTNBHO KOMMYHULMPOBATL 11 COTPYAHNYATH B KOMAHAE.

- [lpoBOLAVTL CAMOCTOATE/IbHbIE NCCNe0BAHNA U NPEACTABAATL UX Pe3yNbTaTbl.

+ ABanNTMpOBAaTLCA K HOBBIM YCIOBUAM 1 6bICTPO 0CBANBATL HOBbIE 3HAHUA U TEXHONOTUN.

- MposiBNSTb MHALMATUBY, KPEATUBHOCTb M OTBETCTBEHHOCTb B Pa3/iNuHbIX Chepax AesTeNbHOCTH.

+ Vmetb 6onee rny6okoe NOHUMAHWE BbIOPAHHLIX MpeAMeTHbIX 00/1aCTel, YTO CTAHeT MPOYHON OCHOBOM
AN NanbHenlwero 06y4eHWs B BbICIIMX YYeOHbIX 3aBefleHNAX U YCNewHoi npodheccnoHanbHo
[eATe/IbHOCTH.

[porpamma A0MONHMTENbHOTO 06pa30BaHNA ABNAETCA UHBECTULMEN B GyayLIee YYALLMXCS, NPeA0CTaBNAA UM
YHUKA/NbHble BO3MOXHOCTU AN BCECTOPOHHEro passuTMs U MOATOTOBKM K YCMELIHOW XXM3HW B CJIOXHOM U
ObICTPO MEHAKOLLEMCS Mupe.

1.3. MatepunanbHo-TeXHnyeckoe obecnevyeHune nporpammol

MeToanyeckoe obecneyeHre NPOrpamMmbl MpeAnonaraeT aKTMBHOE WCMONb30BaHME WHTEPAKTUBHbLIX (OpM
00y4eHns: NPOEKTHAA AeaTesIbHOCTb, Pa3dop Kencos, AUCKYCCMK, Aebatbl, CUMynauum, nabopatopHblie pabdoTbl
(8 TOM uncne BMpPTYyanbHble). 0c060e BHUMAHWE YAENAeTCA Pa3BUTUIO HABLIKOB CaMOCTOATENbHOI PaboTbl,
NCCNep0BaTeNbCKON AeATeNbHOCTU U KPUTUYECKOTO aHan3a MHGOopMaL K. OLeHOYHble CPeACTBa BKAKUAT B
ce6 3aWNTY NPOEKTOB, 3CCe, YyacThe B AUCKYCCMAX, 3 TaKXe KOHTPO/bHble PaboTbl, HAMPAB/EHHble Ha
NpoBepKY He TONbKO 3HaHMIA, HO N CPOPMMPOBAHHBIX KOMMETEHLINIA.

OAHO «llikona «NETOBO» 0613faeT MaTepuabHO-TeXHNYEeCKoi 6330, obecneunsatoLielt NpoBeaeHne BCex
BMAOB AMCUMNAMHAPHOA 1M MEXAMCUMNAMHAPHOM MOATOTOBKM, WTOTOBOM aTTecTaun  06YYaroLLMXCS,
NpeayCMOTPEHHbIX YYeOHbIM MNAHOM MPOrpamMMbl M COOTBETCTBYIOLLE/ AEACTBYIOLUMM CAHUTApHbIM K
NPOTUBOMOXAPHbLIM NPABUNAM U HOPMaM. MUHUMANbHO HEOOXOANMBIA NS Peann3aLmmu Nporpammbl nepeyeHb
MaTepUanbHO TeXHUYeckoro o6ecneyeHns BK/KYAET: NOMeLleHU ANA NPOBEAeHU Y4ebHbIX 3aHATHIA,
NTOrOBOW aTTecTaLyumn (060pyA0BaHHbIE Me6enbio).

Kaxabll Kabuxetr Ana nposefieHU 3aHATUA 000pYA0BaH: OAKTEpULMAHbLI peunpkynstop - 1, CTon Ang
yuntens - 1, CTyn yuntenbcknit - 1, Tym6a ¢ swmkamn - 1, napTa u ctyn - 12 (nam 24), npoekTop - 1, MarHTHo-
MapKepHas NoBepxHoCTb - 2.

1.4. Pacnpepenenne 4yacos no nporpamme

Bce mopyan nporpammbl [OMOAHWTENbHOTO 00pa30BaHNA, KpoMe MOAYAA  «[0NONHUTE/NbHbIe TN1aBbl
NpoGUAbHOA MATEMATMKN»  UMerT 06bem 192 aKafemuyeckux 4aca, Moaynb «[0NONHUTENbHbE TNaBbl
NpoGUAbHOA MATEeMATWUKM» PACCUMTaH HA 256 4acoB. [INS PABHOMEPHOTO pacnpefeneHus Harpysku u
obecneyeHns rny6bokoro 0CBOEHUA MaTepuana, U3yyeHne Kaxaon MOYANS pacrpefensercd Ha [iBa rofa. 310
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03HAYaeT, YTo B TeYeHMe KaKAO0ro y4ebHOro roaa Ha Kaxablit Moayb 0TBOANTCS 96 (MK 128) akapemuyeckmux
yaca. 0O6yvatolimecs MOryT BbIOWPATb TP  MOAYNS ANS  NAPANNENbHOMO  M3yueHus,  hopmupys
WHAMBUAYANbHYIO 00pPa30BaTeNIbHY0 TPAeKTOPUKD B COOTBETCTBMM CO CBOMMMW WHTepecamnm W OyAyLWMMN
NpodeccMoHaNbHbIMM NAAHAMN,

lfop 1: 96/128 akanemnyecknx 4acos (3/4 yaca B Heflento B TeyeHue y4ebHoOro roaa) Ha 1 Moaynb
1 288 (Mnm 320 aK. 4acoB) Ha BCtO NPOrpaMMy Mo BbIGPAHHON 06Pa30BaTENbHON TPAEKTOPHM,
lop 2: 96/128 akanemnyecknx 4acos (3/4 Yaca B Heflento B TeueHue y4ebHoOro roaa) Ha 1 MoayNb
1 288 (Mnm 320 aK. 4acoB) Ha BCtO NPOrPaMMy M0 BbIOPAHHON 06Pa30BaTeNIbHON TPAEKTOPUM

Takoe pacnpefieneHue no3BoASeT YYALMMCS NOTPYXATbCs B MaTepuan, He UCMbITbIBAs Neperpy3ok (C yyetom
NX OCHOBHOII yyebHON peaTenbHoCTM no OrOC C00). TmbkMiA rpadmK 3aHATWIR (Hanpumep, BO BHEYpOUHOe
BpeMS, B BbIXOAHble AHM WANM B (OPMaTe AMCTAHUMOHHOrO 00Yy4eHUs) MO3BOANT WHTErpupoBaTh 3TU
MPOrpamMmbl B Pacnmcanue yyawmnxca 6es yiwep6a 4aa 0CHOBHOT0 06pa30BaHus.



2. Paboume nporpammol no npeameram
2.1. Pa6oyas nporpamma moayna «AHINUACKAA nUTepaTypar»

HacToAWas nporpamMmma MOAYAS «AHTAMIACKA NNUTepaTypa» SBASETCS N0TMYeckMM pacluMpeHnem nporpammbl
«AHTAMIACKNIA 93bIK (Yry6aeHHbI ypoBeHb)» DefilepanbHOr0 rocyAapCTBEHHOr0 06pa30BaTeNbHOr0 (TAHAAPTA
cpenHero obuiero o6pasosanns (OroC C00) n o6ycnoBNEeHa PONbH) MHOCTPAHHOMO A3blka B HOpPMMPOBAHNN
MbILUNEHNS, KOMMYHUKATUBHOM COCTABNSIHOLLEI W LUMPOKOTO KPYro3opa, a Takxke HeobXoanMoCTbio pasBuTIAS Y
YYaLMXCS TAYOOKOro MOHMMAHNS AUTEPATYPHBIX MPON3BEAEHNIA M3Y4aeMOro MHOCTPAHHOTO A3bIKa 1 MX CBA3M C
COUMANbHBIM, UCTOPUYECKUM W KYNbTYPHbIM KOHTEKCTOM. B COBpeMeHHOM Mupe, rae KOMMYHUKAUMA W
NHTepnpeTauns MHOOPMALMM WrPAOT KNKOYEBYH PO/ib, BAAAEHME SA3bIKOM M CMOCOGHOCTb K KpUTUYEeCKOMY
aHaNM3y TeKCTOB ABNANTCA (YHAIMEHTANbHbIMIA HABbIKaMM. [\aHHAs MPOrpamma pa3paboTaHa C yyeTom
COBPEMeHHbIX Tpe60BaHW K (GUAONOTMYecKOMY 00Pa30BaHNKD W HAMpaB/ieHa HA Pa3BUTME AHANUTUYECKMX
CMOCO6HOCTEN, HABLIKOB MHTEPNPETALNN 1 KPUTUYECKOTO MbILUAEHNS.

Mporpamma npu3BaHa MOMOYb YYALMMCS Pa3BUTb pedneKCMBHOE MbllLieHMe, OCHOBAHHOE Ha TNy6OKOM
aHanM3e A3bIKOBbIX M NMTEPATYPHbIX SBAEHMIA, a Takke CHOpMUPOBATL 3TUYECKOe OTHOLUEHWe K CNOBY W
YBAXKEHME K KyNbTYpHOMY MHOroo6bpasuio. 0co60e BHMMAHWe YAensercs Pa3BUTUK0 MeTa-MbILNeHNs W
NCCNEeAO0BATENbCKUX KOMMETEHLMIA, YTO MO3BOANT YYALIMMCS He TOAbKO YCBauBaTb WH(MOPMALMI, HO U
CaMOCTOATeNbHO (OpPMYAMPOBATL BOMPOCHI, NPOBOANTL UCCNEA0BAHNA N 1eNATb 060CHOBAHHbIE BbIBOAbI.
HoBaTOPCTBO MPOrPaMMbl 33aKAHUAETCS B MHTErpaLMM TEOPeTUYEeCKMX 3HAHUIA C MPAKTUYECKMMN 33HATUAMM,
NCMONb30BAHMEM MHTEPAKTUBHBIX METOA0B 00y4eHIs, aKTYaNbHbIX AMTEPATYPHbIX MPOM3BEAeHUIA U ANCKYCCHUIA.
B ocHOBY nporpammbl 3an0xeH noaxop “learning by doing”, KoTopblit CNOCO6CTBYET AKTUBHOMY BOBAEYEHNID
YyaLmxcs B8 06pazoBaTenbHbIi NpoLecc 1 GOpMMPOBAHMIO YCTONYMBBIX HABLIKOB. [IPOrpPamMma Takxe BK/IHOU3ET
3N1eMeHTbl MeXAYHapOAHOA NPaKTWKM, HanpaBNeHHble HAa Pa3BUTe KPUTMYECKOTO MbILINEHNS W HaBbIKOB
3PryMEeHTALMM B KOHTEKCTe A3bIKOBbIX 1 IMTEPATYPHbIX NCCAeA0BAHNIA.

06pa3oBaTesibHble Liein NPorpaMMmbl

* M3YuYnTb 6a30Bble NOHATHUS, TEOPUN N METOAbI UTEPaTYPOBEAEeHNS;

* Pa3BMUTb HABbIKM KPUTUYECKOTO aHANN3a aHTN0A3bIYHBIX INTEPATYPHBIX NPOM3BEEHNI;

* HAYYUTbCA NPUMEHSTb A3bIKOBbIE W UTEPATYPHbIE 3HAHNS AN OCMbICIGHUS MUPA 1 Cebs;

- chopmmMpOBaTbH 3TMYECKOE OTHOLLIEHNE K CNOBY 11 YBaXEHMe K KYNbTYPHOMY MHOT006pa3mio;
+ Pa3BUTb NCCNEA0BATENbCKME KOMMETEHLNN B 0671aCTU NUTEPATYPbI.

3apaum Kypca

1. 0CBOEHMe yyalnmncs hyHAAMEHTaNbHbIX MPUHLNMNOB A3bIKOBOTO W NNTEPATYPHOTO aHANN33;

2. NMOATOTOBKA YYaLMXCA K YYACTUHO B AAUCKYCCMAX U MPe3eHTaLnAX Mo A3bIKOBbIM 1 NNTepaTypHbIM TeMam
Ha AHIIUNCKOM $3blKe;

3. Cnoco6CTBOBATL PA3BUTUIO HABLIKOB aPryMEHTALMN 1 NOTUYECKOT0 MbILMeHNS.



Pabounm MaTepuanom CNyXat HeafanTUPOBAHHLIE 3HII0A3bIYHLIE NNTEPATYpHble MPOU3BEefeHMs, CTaTby,
BMAEO-NeKLMK, @ TaKxKe NpUmepbl A3bIKOBbLIX U IMTEPATYPHbIX NPO6AEM U3 NOBCEAHEBHON XWU3HN U UCKYCCTBA.
OTAMYNTENIbHON 0COOEHHOCTBIO [AHHOW MPOrPamMmbl ABNSETCA HANPABNEHHOCTb HA PA3BUTUE KPUTUYECKOro
MbILUNEHNS W NCCNef0BaTeNbCKNUX HABLIKOB B Pa3HO06PaA3HbIX AMANOrMYeckux (opmaTtax paboTbl, uTo
CNoco6CTBYET INY60KOMY OCMbICNEHUIO MaTephana n GOpMUPOBAHMED COOCTBEHHOI NO3NLMK.

Anpecat nporpammbl: yyailnecsa 15-18 ner.
3T0T BO3PACT SABNAETCH CEH3NTMBHBIM ANS HOPMUPOBAHNS HAYYHOTO MUPOBO33PEHNS, PA3BUTUS KPUTUYECKOrO
MbILLNEHNS 1 Camopednekcum.

(Oopma 06yyeHns: 04Has.

0cobeHHoCTH OpraHun3auun 06pa3OBaTeanoro npouecca: 0CHOBHaA d)opma pa60Tb| Hd 3dHATUK TpynnoBad,
COCTaB IPYnMbl NOCTOAHHBIA. A3bIK NPenoAaBaHNA — AHTIMCKUIA A3bIK.

(pok peanwu3aLunu nporpammbl: 2 roaa.
06LLee KonMYeCTBO YaCoB - 192, KONNYECTBO YaCOB B HEfle/I0 - 3 aKafleMUYeCKuMX 4aca.

YpoBeHb CNOXHOCTM MPOrpaMMbl: [laHHas Mporpamma 6330B0r0 YPOBHS CNOXKHOCTM, KOTOPbIA Mpefnonaraet
n3yyeHne 6330BbIX 3HAHWI, YMEHNI W HABLIKOB N0 OBNAAEHNKD OCHOBAMI A3bIKA 1 INTEPATYpbI.

MnaHMpyemble pe3ynbTaTbl 06yYeHns

YMeHus [HaBbIKK:

+ MPUMEHSATL 0CHOBHbIE A3bIKOBbIE M NUTepaTypHble KOHLeNuu AN aHaNN3a TeKCTOB;
+ (HopMynMPOBATL 1 AHANU3MPOBATH A3bIKOBbIE M NNTEPATYPHbIE BOMPOCHI;

- Pacno3HaBaThb M OLEHNBATL Pa3/inyHble MOAXOAb! K MHTEPNPEeTaLmnm TeKCTOB;

* YeTKO M SICHO BbIPAXKATb CBOM MbICAM B YCTHONA M NUCbMEHHON GOpMe MO S3bIKOBbIM 1 AUTEPATYPHbIM
BOMPOCaMm;

* KPUTUYEeCKM UHTEeprpeTMpOBAThL IMTEPATYPHbIE NPON3BEAEHMS U A3bIKOBbIE ABNEHNS;

- 33[3BaTb NP06NEMATU3NPYIOLLME BOMPOCHI, KACAHOLLUMECS CMbIC/A TEKCTOB U X KOHTEKCTa;

* BUAETb MeXANCLUMNNNHAPHbIE CBA3M S3bIKa M NUTEPATYPbI C NCTOPUEN, KYyAbTYpoil, unocodueir;

+ NPe3eHTOBATb Pe3yNbTaTbl COOCTBEHHDIX A3bIKOBbIX U NINTEPATYPHBIX UCC/IEL0BAHNIA.

3HaHue/loHNMaHMe:

- OCHOBHble pa3fe/ibl NUTepaTypoBeeHNs (aHpbl, CTUAN, HANpaBNEeHNS);
+ K/KYEeBble aHT1093blYHble NNTEpaTypHbIe NPON3BEAEHNS U X aBTOPbI;
+ MeToAbl A3bIKOBOTO M IMTEPATYPHOTO aHANN3a;

- TOAXOAbI K aHANN3Y OLIMOOK B MHTEpMpeTaLui TeKCTOB.



B3auMoCBA3b C MPOrPamMmoil BOCMMTAHMUA

MporpamMma COAENACTBYET YCBOEHWKD LIEHHOCTEN, HANpaBAeHHbIX HA Pa3BUTUE AWYHOCTU U (HOpMUPOBaHKeE
TPAXAAHCKOW no3uLnu:

- Pe6éHOK B ueHTpe: O6yyeHne CTPOMTCA HA OCHOBE MHTEPECOB U OMbITA YYALLMXCH, CTUMYAUPYA UX K
CaMOCTOATENbHOMY MOUCKY 3HAHWIA 1 HOPMUPOBAHNIO COOCTBEHHOTO MHEHNS.

+ YeCTHOCTb U CnpaBefAMBOCTb: MPOrpaMMa YunT 06beKTUBHOMY aHanM3y MHAOPMALNN, MONCKY UCTUHDI
N GOPMMPOBAHNID 060CHOBAHHBIX CYXXAEHWIA, M36eras MaHNYAALMIA 1 NpeaB3ATOCTH.

- [loCTOMHCTBO M YyBaxeHue: Pa3guTie YBAXUTENbHOTO OTHOLIEHWA K PA3NNYHLIM TOYKAM 3peHus,
MpU3HaHKEe MHOT006pa3Na Yen0BeYeCKoro OMbITa U KYNbTYPHbIX 0C06eHHOCTEN.

- B3aumonomoub 1 CcoTpyAHMYeCcTBO: DOPMUPOBAHME HABLIKOB PaAbOTbl B KOMAHAe, COBMECTHOro
peLLeHns npobnem 1 B3aMMONOAAEPXKKN B MpoLiecce 06yyeHus.

+ WHMUMATMBHOCTL M HepasHoAywMe: (TUMYAMPOBAHWe AKTUBHON MO3WLIMM YYALLNXCA, UX TOTOBHOCTM
33/1aBaTb BOMPOCbI, aHANM3MPOBATL NPOOHNEMbI U UCKATL HOBbIE PeLLeHNs.

- (amosbipaxeHue un passutue: [Iporpamma CnocodbCTeyet ray6boKoMy MOHUMAHUKD COOCTBEHHOTO
MIPOBO33PEHIA, PA3BUTIIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.

- LeneyctpemneHHOCTb U pa3suTre: OpUeHTALMs Ha JOCTUXEHUE BbICOKNX aKafleMnyecknx pe3ynoTaTos
W NOCTOAHHOE COBEpLUEHCTBOBAHME (BOMX 3HAHNIA U HAaBbLIKOB.

OXMAaeMble MeTanpeMeTHble pe3yNnbTaTbl NPOrpaMMbi

» AKTMBHO BbICNYLUIMBATb 1 aHANN3MPOBATL PA3NINYHbIE TOUKN 3peHKs.

- BbiaBngTb M HOPMYNUPOBATL A3bIKOBbIE W NUTEPATYpHble MPO6NEeMbl, MOHMMATb MX KOHTEKCT U
nocneacTeus.

+ Bblaenatb BaXHble acneKTbl MHPOPMALIMK U3 S3bIKOBbIX 1 IUTEPATYPHbIX TEKCTOB 1 MCCNE[0BAHMNIA.

- (TPYKTYPMPOBAHHO W MOCNE[0BaTENbHO 060CHOBbIBATL CBOK MO3WLIMIO MO S3bIKOBbIM M NUTEPATYPHLIM
BOMpPOCaM.

+ MbICAUTb TBOPYECKM, HAXOANTL HECTAHAAPTHbIE MOAXOAbI K MHTEpNpeTaLn TeKCToB.

- TOHMMATb, KaK BbIPAXKAETC OCHOBHAA U BTOPOCTENeHHas WHGMOPMALNS B TeKCTaX Pa3nMYHbIX
(QYHKUMOHANbHO-CMbICNOBBLIX TUMOB peyn, U HOopMynnpoBatb Temy, MAeto, Mpobnemy 3TuX TeKCTOB B
KOHTEKCTe 3bIKa W nTepaTypbl.

- TIOHMMATb, YTO Takoe KOHTEKCT (COLMANbHbIN, UCTOPUYECKNI, KYNbTYPONOrNYeckuii 1 Ap.) B A3blKe U
nnTepatype.

+ Y4uTbIBaTb MHOTr006pa3ne KOHTEKCTOB MY MHTEPNPETaL/AN S3bIKOBOA 1 NNTEPaTypPHON NHAOPMALINN.

« JI0rnyHo, MOCNeAoBaTeNbHO M MAKCMMAnbHO MOAHO MepefaBaTb Pa3NNYHOTO POAA A3bIKOBYH W
NNTePATYPHYK MHGOPMALIMIO, UCMONb3YS BepOanbHble N HeBepbHaNbHble CpeacTBa.

- (TaBUTb Cepbe3Hble 1 PeANCTUYHbIE Liei B N3YUYeHUN A3bIKa 1 INTepaTypbl.
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Copepxanue mopyna
lfon 1 (96 akapnemmnyeckmx 4acos)

Kon-Bo Buppbl
CopepxaHue Bupabl aeatrenbHOCTH Pecypcol
YacoB OL|eHUBAHMA
Paszaen 1. ipama (30 yaca)
1.1. 3ppon [ixoH (Errol John) 8 Nekuns, 06cyxaeHne, | BbinonHeue N\ntepatypHoe
Moon on a Rainbow Shawl aHANMN3 TeKCTa, 3af1aHuniA, npon3seneHus
[NCKYCCnn HanncaHne 3cce | BUAEO
1.2. Yunbam Wekcnnp 6 Nekums, obcyxaexnve, Ha 331aHHYHO MOCTAHOBOK
(William Shaekespeare) aHANN3 TeK(Ta, Temy, yyactve B | KpUTUyeckue
Measure for Measure ANCKyccnmn ANCKyCCnn, CTaTbM
1.3. xoH Be6ctep (John Webster) 8 Nekums, 06CyXneHne, | aHaAu3
The Duchess of Malfi 3HANM3 TeK(Ta, npon3sefeHui
LUCKYCCUM
1.4. TeHHeccn Ynnbamc 8 Nekums, obcyxaennve,
(Tennessee Williams) aHaNM3 TeK(Ta,
(at on a Hot Tin Roof LUCKYCCUM
Pa3nen 2. Mo33us (30 yacos)
2.1. Maiis dHpxenoy (Maya Angelou) 6 Nekums, 06cyXneHne, | BbinonHeHne N\ntepatypHoe
And Still I Rise aHANN3 TEeKCTa, 333HIA, npom3sefieHue
[UCKYCCUM HanucaHue 3cce | KpUTnyeckne
2.2.  CaitmoH  Apmutupx  (Simon 6 Nekums, obcyxaexve, Ha  33[aHHYIO | CTATbK
Armitage) aHaNM3 TeK(Ta, Temy, yyactie B
Sir Gawain and the Green Knight LUCKYCCUM LUCKYCCuY,
2.3. Yunbam bneitk (William Blake) 9 Nexuus, 06cyxneHne, | aHanu3
136paHHble CTUXOTBOPEHNs u3 ‘Songs aHANN3 TeK(Ta, npou3BeaeHnit
of Innocence and of Experience’ AUCKYCCUM
2.4. Songs of Ourselves, Tom 2 9 Nekuus, o6cyxaeHue,
N36paHHble npon3seaeHus aHANM3 TEK(Ta,
ANCKYCCHn
Paszaen 3. AHanu3 M HTeprnpeTaUmns U3yyeHHbIX NpousseaeHnii (24 4acos)
3.1. Knpat fincan (Kiran Desai) 6 Nekums, 06cyxpeHne, | BbinonHexne NntepatypHoe
The Inheritance of Loss aHANM3 TeK(Ta, 33A3HNIA, npou3BeaeHune
[NCKYCCnn HannCaHne 3cce | KpUTMYeckne
3.2. VI3H Paccenn MakbtosH 6 Nekuus, o6cyxaeHue, Had  33[1aHHYI0 | CTATbK

(lan McEwan)
Atonement

aHaNN3 TeKCTa,
[UACKYCCUN

Temy, yyactme B
AMCKYCCUY,
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Kon-Bo Buppbl
CopepxaHue Bupabl aeatrenbHOCTH Pecypcol
4acoB OLleHMBAHUA
3.3. Stories of Ourselves, Tom 1 8 Nekums, 06cyXxneHne, | aHanu3
aHaNN3 TeK(Ta, npou3sepeHnit
[MCKYCCUm
3.4. Mapk TeeitH (Mark Twain) 6 Nekums, 06cyxaeHve,
The Adventures of Huckleberry Finn 3HANM3 TeK(Ta,
[MCKYCCUm
Pazaen 4. AHanu3 M UHTeprnpeTalms TeKCTa Heu3yyeHHoro nponssenenms (12)
4.1. NpUHLMNbI 3aHANN33 12 Nekuwna, o6cyxaeHwe, | HanncaHue 3cce | PasHo06pasHble
JINTEPATYpHOTO TeKCTa aHanm3 TeKCTa, HeaaanTMpoBaH
[MCKYCCUm Hble TeKCTbl
PA3NINYHBIX
AHIN10S3bIYHbIX
npou3sepeHnit
lop 2 (96 akapnemmyeckux 4acos)
Kon-Bo Bupabl
CopepxaHue Bupabl feaTenbHOCTH Pecypcol
4acoB OLleHMBAHUA
Pa3nen 1. ipama (28 yaca)
1.1. Yunbam LLekcnup 8 Nekums, obcyxaexve, BbinonHexue J\ntepatypHoe
(William Shaekespeare) dHanu3 TeKCTa, 3a[1aHNH, npoun3seaeHns
Hamlet [MCKYCCUm HanMCcaHue 3cce | BUAELO
1.2. Yunbam LWekcnnp 8 Nekums, obcyxaexve, Ha 33A3HHYI0 rOCTaHOBOK,
(William Shaekespeare) aHANM3 TeK(Ta, TEMY, YHaCTHE B | OTPbIBKI )
The Merchant of Venice [UCKYCCUM Anckyccnn, IKpaHN3aunn,
aHanm3 KpUTHyecKkme
1.3. lpama 12 Nekums, obcyxaexve, .
npon3BefeHnin | CTatby

Aton Oyrapa (Athol Fugard)

The Train Driver and Other Plays
(The Train Driver, Coming Home,

Have You Seen Us?)

t0pxmuH 0'Hun (Eugene 0'Neill)

Long Day’s Journey Into Night

Wena Ctedencon (Shelagh Stephenson)
An Experiment with an Air Pump

aHANN3 TeK(T3,
LMCKYCCHN
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Kon-Bo Buppbl
CopepxaHue Bupabl aeatrenbHOCTH Pecypcol
4acoB OLeHMBAHUS
Pa3nen 2. Mo33us 1 NPo3a AOBUKTOPUAHCKOTO U BUKTOPUAHCKOro nepnonos (32 vaca)
2.1. [xeitH OcTuH (Jane Austen) 8 Nekums, obcyxaenve, BbinonHeHne J\ntepatypHoe
Pride and Prejudice aHANMN3 TeKCTa, 3af1aHuniA, npon3ssenexue
[NCKYCCnn HanucaHue 3cce | KpUTnyeckne
2.2. xoH [loHH (John Donne) 8 Nekuus, 06CyXaeHne, | H3  33[AHHYKO | CTATbK
N36paHHble Npon3seaeHns aHaNM3 TeK(Ta, Temy, yyactme B
[NCKYCCnn ANCKYCCnY,
2.3. Tomac Xapau (Thomas Hardy) 8 Nekuus, 06cyxneHne, | aHanu3
Far from the Madding Crowd aHA/IN3 TeKCTa, nponsseneHuit
LUCKYCCUM
2.4. Yont YutmeH (Walt Whitman) 8 Nekums, 06cyxneHue,
N36paHHble Npon3seaeHns u3 3HANM3 TeK(Ta,
‘Leaves of Grass’ (1891-1892) LUCKYCCUM
Pa3aen 3. 03315 ¥ Np0o3a MOAEPHU3MA U NOCTMOAEPHM3MA (36 4YacoB)
3.1. Nym3a ok (Louise Gliick) 7 Nekums, 06cyxneHne, | BbinonHeHne N\ntepatypHoe
N36panHble nosmbl u3 ‘The Wild Iris’ aHANN3 TEeKCTa, 333HMA, npom3sefieHue
LUCKYCCUM HanucaHue 3cce | KpUTnyeckne
3.2. xeitmc oiic (James Joyce) 8 Nekuus, 06cyxaeHne, | H3  33[3HHYIO | CTATbI
Dubliners aHANN3 TeKCTa, Temy, yuactie B
[UCKYCCUM AMCKYCCuY,
3.3. ToHu MoppucoH (Toni Morrison) 9 Nekumnq, obcyxaeHne, | aHanu3
Beloved aHANN3 TeKCTa, npou3BeaeHni
[NCKYCCnn
3.4. [xuH Puc (Jean Rhys) 12 | Nekums, 06CyXaeHue,
Wide Sargasso Sea aHaNM3 TeK(Ta,
[NCKYCCnn

2.2. Pa6ouas nporpamma moayna «busnec»

HacToslas nporpaMma Moayns «bu3Hec» ABNAETC NOMNYECKUM paciluMpeHrem MporpamMmbl DefepanbHoro
roCyAapCTBEHHOT0 06pa30BaTeNbHOTO (TaHAAPTA CpeaHero obliero 06pa3osaHus (OroC C00) n 0bycnosneHa
BO3pacTatolleit MOTPEGHOCTBIO B KBANNGMLMPOBAHHBIX CMELNANNCTAX, CNOCO6HbIX dDheKTMBHO YNpasnsTh
OPraHM3aUMAMM B YCNOBMAX  [AMHAMMYHO  MEHSIOLLErocs  pblHKa. B cOBpeMeHHOM  Mupe, Tfe
NpeAnpuHIMaTeNbCTBO, MHHOBALMM 11 CTPATErnyeckoe MnaHUpoBaHWe UIPaloT KtOYeBYH PoNib, 3HaHWE 0CHOB
6U3HEC-MeHeKMEHTA SBNSIeTC KPUTUYECKM BaXHbIM NS YCMEWHOro pasBUTMS Kapbepbl W C03AaHNS

YCTOAYMBLIX MpeanpuaTAi. [JaHHas MporpamMma pa3paboTaHa ¢ Y4eToM COBpeMeHHbIX TpeboBaHWi K GU3HeC-
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00pa30BaHNI0 11 HAMPaBNieHa HA Pa3BUTME AHANUTUYECKNX CMOCOOHOCTEN, HABLIKOB MPUHATUA peLleHnit U
KPUTNYECKOr0 MbILLNEHNS.

MporpamMma npu3saHa NOMOYb YYALLMMCA PA3BUTb CUCTEMHOE MbILLNEHME, OCHOBAHHOE Ha NOTMYECKOM aHanu3e
6M3HEeC-NPOLIeCCOB M 3TUYECKOM OCMbICIEHNM YNPaBAeHYeCknX pelleHuit, a Takke ChOPMMPOBATL 3THYeCcKoe
OTHOLUEHWe K BefleHNto GM3Heca M COUManbHOM OTBETCTBEHHOCTW. 0c060e BHUMAHWe YAenseTcs pasBUTUIO
MeTa-MblWAEHUS N UCCNe0BaTeNbCKUX KOMMETEHUMI, 4TO MO3BOAMT YYaWMMCS He TOMbKO YCBanBaTb
MHPOPMALMKD, HO W CaMOCTOSTEeNbHO (HOPMYNMPOBATL Mpo6NeMbl, NPOBOANTL WCCNE[O0BAHUS U [enaTb
060CHOBAHHbIe BbIBOADI.

HoBaTOPCTBO MPOrpamMMbl 3aKAHUETC B WHTETPaLIMM TeOPeTUYeCcKUX 3HAHWA C MPAKTUYECKMMMU 33HATUSMM,
NCMONb30BAHMEM WHTEPAKTUBHbIX METO0B 00y4eHUs, aKTyasibHbIX KelCoB W3 peanbHoi 6WU3HeC-NPaKTUKN 1
CUMYNAUMIA. B 0CHOBY Mporpammbl 3anoxeH noaxoa “learning by doing”, KoTopblit CNOCO6CTBYET AKTUBHOMY
BOB/IEYEHMI YYaLUMXCA B 06Pa30BaTeNbHbIA MPoLecc 1 (GOPMMPOBAHNID YCTONYMBLIX HABbLIKOB. Mporpamma
TaKXe BK/KYAeT INeMeHTbl MeXAYHAPOAHO! NPaKTUKK, HaNpaBAeHHble Ha Pa3BUTME KPUTUYECKOTO MbILLeHMS
" HaBbIKOB apryMeHTaLmN B KOHTEKCTe 6113HeC-1ccnef0BaHunil.

06pa3oBaTesibHbie e NPorpaMMmbl

* M3YuYnTb 6330Bble MOHATUS, NMPUHLNMBI U METOAbI 6113HEC-MeHeAXKMEHTa;

* Pa3BUTb HABbIKN aHaNN3a 6M3HEC-CUTYALMIA U NPUHATIS YNPaBAEHYeCKIX peLleHuit;

+ HAYYMUTbCS NPUMEHSTL 613HEC-3HAHUS QNS PeLLeHNs NPaKTYecknx 3a1ay;

- copmupoBaTH 3TMYECKOE OTHOLLIEHME K Be1eH 0 GU3HeCa W COLMANbHON 0TBETCTBEHHOCTH;
- pa3BMUTb NCCNEA0BATENbCKME KOMMETEHL NN B 0611aCTH 6113HEC-MeHeAXKMEHTa.

3apaum Kypca

1. 0CBOEHME YYaLNMUCA GYHAAMEHTAIbHBIX MPUHLIUMOB 613HEC-aHANN3a;
2. MOATOTOBKA YYALMXCH K YYACTUIO B ANCKYCCUAX 11 NPE3eHTALMAX N0 6U3HeC-Temam;
3. (noco6CTBOBATL PAa3BUTUI) HABLIKOB NNAEPCTBA M KOMAHAHOI PaboThl.

PabouMm MaTepuanom CAYXKaT afanTMpOBAHHble 1 HeafaNTMPOBAHHbIE HAY4Hble 1 HAY4YHO-NONYASPHbIE
TeKCTbl, CTaTby, WHGMOrpaduka, BMAEOMATEpUanbl, a TaKke [aHHble OU3HEC-UCCNEeA0BAHUA 1 KeWCbl.
OTAMYMTENbHON 0CO6EHHOCTBH) AAHHON MPOrPamMmbl ABNAETCA HAMPABMEHHOCTb HA Pa3BUTME KPUTUYECKOTO
MbILNEHNS W NCCNe0BaTeNbCKUX HABLIKOB B Pa3HO06PaA3HbIX AMANOTMYeckux (opmaTtax paboTbl, uTo
CNoCo6CTBYET rNY60KOMY OCMbICNEHINIO MaTeprana u GOPMUPOBAHUID COOCTBEHHON MO3MLIMA.

Afpecat nporpammbl: yyalyueca 15-18 ner.
10T BO3PACT IBNSAETCS CEH3UTUBHBIM ANS GOPMUPOBAHNS HAYYHOrO MUPOBO33PEHMS, PAa3BUTUS KPUTUYECKOrO
MbILLAEHNS 1 CamopedneKcum.

Oopma 06y4eHns: 04Has.
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0C06eHHOCTI OpraHM3aumMu 06pa3oBaTeNibHOr0 MPOLeCca: 0CHOBHAS (QOPMA PaboTbl HA 33HSTUM TPYNNoBas,
COCTAB IPynMbl NOCTOAHHDINA. A3bIK NPenoAaBaAHNA — AHTIUNCKUI A3bIK.

Cpok peanu3aumnu nporpammbl: 2 roaa.
06Lee KoNMYeCTBO YaCoB - 192, KONMYECTBO YaCoB B HefieNito - 3 aK.u..

YpoBeHb CNOXHOCTM MPOrpaMMbl: [laHHast MPOrpamMma 6a3oBoro YpOBHS CAOXKHOCTW, KOTOPbIA Mpeanonaraer
M3yyeHue 6a30BbIX 3HAHWI, YMEHNI 1 HABLIKOB MO 0BNAACHNID 0CHOBAMM GI3HEC-MEeHeKMEHTA.

MnaHupyembie pe3ybTaTbl 06yyeHus

YMeHus [HaBbIKK:

* NMPUMEHATL OCHOBHbIE KOHLeNUun 613Hec-MeHe)KMeHTa ANS aHANN3a GU3HeC-CuTyauui;

+ (bOpMYyNMPOBATL W aHANM3MPOBATL HU3HEC-NPO6AEMbI;

- Pacno3HaBaTb W OLEHNBATL PAa3/INYHbIe YNPaBAEHYeCckne NOAXOAbI U CTpaTeruy;

* YeTKO M SICHO BbIPAXaTb CBOW MbIC/M B YCTHOM W NMUCbMEHHON Gopme no 613HeC-BoNpocam;
* KPUTMYeCKN NHTepnpeTMpoBaTh NCTOUHUKM GU3HEC-MH(OPMALNK;

+ 33[3BaTb NP061eMATU3NPYLOLLME BONPOCHI, KAcaroLimecs 61u3Hec-npoLeccos;

*  BULAETb MXANCUUNNVHAPHDBIE (BA3M OMU3HEC-MEeHe[XXMEHTA C APYTUMI HAYKamMK;

+ TPe3eHT0BaTb Pe3y/bTaTtbl COOCTBEHHbIX GU3HEC-MPOeKTOB.

3HaHue/lloHUMaHue:

- OCHOBHble pa3fenbl GM3HeC-MeHe[KMeHTa (CTpaTernyeckuii MeHemKMeHT, MApKeTUHT, (UHAHCbI,
ynpas/eHne NepcoHaNoM, onepaLyoHHbIil MeHeKMeHT);

- K/HKYeBble 6U3HeC-MOAGNM U KOHLeNUuy;

+ MeTOAbl 6U3HeC-aHanK13a 1 X 3TNYeckne acnekTbl;

- TMOAXOAbI K aHANN3Y OLIMOOK B YNPABAEHYECKNX PeLLEHMSX.

B3auMoCBA3b C MPOrPammoil BOCMMTAHMUA

MporpamMma COAEACTBYET YCBOEHWNKD LIEHHOCTEN, HANpaBAeHHbIX HA Pa3BUTUe ANYHOCTM U (HOpMUPOBaHNeE
TPAXAAHCKON no3uunu:
-+ Pe6éHOK B LeHTpe: O6yyeHMe CTPOUTCA HA OCHOBE MHTEPEeCOB U OMbITA YYALMXCSH, CTUMYAMPYA WX K
CaMOCTOATENbHOMY MOUCKY 3HAHWIA 1 HOPMUPOBAHIIO COOCTBEHHOTO MHEHNS.
+ YeCTHOCTb ¥ CNpaBefiMBOCTb: IpOrpamma yunT 06bEKTUBHOMY aHaNN3y MHGOPMALK, MONCKY UCTUHDI
N GOPMMPOBAHNID 060CHOBAHHBIX CYXXAEHWIA, M36eras MaHUMyAALMIA 1 NpeaB3ATOCTY.
+ [lOCTOMHCTBO M YyBaxeHue: Pa3guTe YBAXMTENbHOTO OTHOLIEHWA K PA3NNYHbIM TOYKAM 3peHus,
MpU3HaHNe MHOroo6pasus Yes08e4ecKoro OMbITa U KYSbTYPHLIX 0CO0eHHOCTeN.
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- B3aumonomowb n CcoTpyaHMYecTBo: DOpMMPOBAHME HABLIKOB PabOTbl B KOMAHAE, COBMECTHOTO
peLleHns npobnem 1 B3aUMONOAAEPXKKN B MpoLiecce 06yyeHus.

+ WHMUMATMBHOCTL M HepasHoAywMe: CTUMYAMPOBAHWe AKTUBHOWN MO3WLMM YYALWNXCA, UX TOTOBHOCTM
33/13BaTb BOMPOCbI, aHANM3MPOBATL NPOHNEMbI M UCKATbL HOBbIE PeLLeHNs.

- (amosbipaxeHune u passutue: [1porpamma CnocoobCTeyet ray6boKoMy MOHUMAHUK COOCTBEHHOMO
MIPOBO33PEHIA, PA3BUTIIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.

- LeneyctpemneHHOCTb U pa3suTre: OpUeHTALMS Ha JOCTUXEHUE BbICOKUX aKafeMnyecknx pe3ynoTaTos
W MOCTOAHHOE COBEPLLEHCTBOBAHME (BOMX 3HAHNIA U HAaBbLIKOB.

OXMAaeMble MeTanpeMeTHbIe pe3yNbTaTbl NPOrpamMMbi

+ AKTWBHO BbICNYLUINBATL 1 AHANN3MPOBATL PA3/INYHbIE TOUKN 3peHns.

« BblSiBAATL 1 HOPMYNMPOBATL OU3HEC-NPO6AEMBI, MOHMMATb NX KOHTEKCT 1 NOCNeACTBUA.

+ Bblaenatb BaxHble acnekTbl MHGOPMALMY U3 6U3HEC-TEKCTOB W UCCefJ0BAHNIA.

« (TPYKTYPMUPOBAHHO 1 NOCNEeA0BaATENIbHO 060CHOBbLIBATL CBOK) MO3ULNIO MO 6U3HEC-BOMPOCaM.

+ MbICAUTb TBOPYECKM, HAXOANTL HECTAHAAPTHbIE MOAXOAbI K peLleHunto 613Hec-3aau.

« MoHMMATb, KaK BbIPAXALTCA OCHOBHAA 1 BTOPOCTENEHHA VH(OPMAUNS B TeKCTaX Pa3NNYHbIX
(QYHKUMOHANbHO-CMbICNOBBLIX TUMOB peyn, 1 (HOpMynnpoBatb Temy, MAeto, Mpobnemy 3TuX TeKCTOB B
KOHTeKCTe 613HeC-MeHeKMeHTa.

- TOHNMATb, YTO Takoe KOHTEKCT (COUMAnbHbIA, UCTOPUYECKMIA, KYNAbTYPONOrnYeckuin n ap.) B 6usHec-
MeHeKMeHTe.

« Y4nTbIBaTb MHOr006PA3Ne KOHTEKCTOB MpU MHTeprpeTaLnmn 6u3Hec-MHdopmaLnm.

« JI0ornyHo, NoCneoBaTeNbHO U MAKCUMANbHO NOMHO NepefiaBaTb PA3NNYHOTO POAA GU3HeC-MHDOPMALNID,
ncnonb3ys sepbanbHble 1 HeBepbanbHbIe CPeACTBa.

- (13BUTb CepbesHble 1 peanncTUyHbIe Lenm B U3yyeHnn 6usHec-meHeKMeHTa.

Copepxanue mopyna
lfon 1 (96 akapnemuyeckmx 4acos)

Kon-so Bupbl
CopepxaHue Bupbl earenbHOCTH Pecypcbl
4acoB OLIeHNBAHMA
Pasnen 1. busHec 1 ero cpena (24 yaca)
1.1. NpeAnpUHNMATENbCTBO 4 Nekuns, o6cyxpeHve, PelueHne YyebHukn no
ANCKYCCUM, aHANN3 3af1aHNN, 6u3Hecy,
KencoB, MPaKTMyeckne | Hanmcauue 3cce, | NpUmepbl
3af1aHNA KOHTPO/IbHas KOMMaHWN.
paborta
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
1.2. CTPYKTYpa 613He(a 4 Nekung, obcyxpenve, PelueHne YyebHUKM no
ANCKYCCUM, aHANN3 3aaHNN, busHecy,
Kelcos, NpakTuyeckne | HanucaHwe 3cce, | NpUMepbl
331aHNA KOHTPO/bHaA KOMMaHWAM.
1.3. Pasmep 613Heca 6 | Nekuws, o6cyxneHne, | paboTa
ANCKYCCUN, aHANM3
Kencos, NpakTnyeckue
3aflaHNs
1.4. Llenu 6u3Heca 6 | Nlekuns, obcyxnenve,
ANCKYCCUN, aHANN3
Kencos, NpakTnyeckmne
3a1aHNs
1.5.  3auHTepecoBaHHble  CTOPOHbLI 4 Nexuus, 06cyxpeHve,
013Heca ANCKYCCUK, AHANU3
Kencos, NpakTnyeckue
3a[1aHNA
Pa3nen 2. YnpasneHue nepcoHanom (14 yacos)
2.1. Ynpasnexue Yyenoseyecknmm 4 Nekuns, obcyxpenve, PeLuenne YyebHuKn no
pecypcamm ANCKYCCUN, aHANN3 BaAaHVIVI, 6I/I3HeCy,
KelcoB, NpakTyeckne | HanucaHue 3cce, | NpUMepbl
3a[1aHNA KOHTPO/IbHas KOMMAHWAM.
2.2. MoTMBauna NepcoHanom 4 Nekums, 06cyxnenne, pabota
ANCKYCCUM, aHANN3
Kencos, NpakTnyeckue
3a[1aHNA
2.3. YnpasneHve nepcoHanom 6 | Jlekuus, o6cyXxaeHue,
ANCKYCCAM, AHANN3
Kencos, npakTnyeckue
3a[1aHNA
Pasnen 3. MapkeTuHr (14 yacos)
3.1. CYLLHOCTb MAPKETUHIa 4 Nekuna, obcyxnexne, PewieHne YyebHUKM no
ANCKYCCAM, AHANN3 3a[1aHNN, MapKeTUHIY,
KemcoB, NpakTuyeckne | Hanmcauue 3cce, | NpUmepbl
33f1aHnA KOHTPO/bHaA KOMMaHWAM.
paborta

17




Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
3.2. Wiccnep0BaHmMe pbIHOYHOW 4 Nekung, obcyxpenve, PeweHne YyebHMKN O
LeaTenbHoCTH ANCKYCCUN, aHaNN3 3anaHvu7|, MapKeThHry,
Kelcos, NpakTuyeckne | HanucaHwe 3cce, | NpUMepbl
331aHNA KOHTPO/bHaA KOMMaHWAM.
3.3. MapKeTUHI-MMKC 6 | Nekuws, o6cyxaeHne, | paboTa
ANCKYCCUN, aHANM3
Kencos, NpakTnyeckue
3aflaHNs
Paszaen 4. OnepaLMOHHbIF MeHeKMeHT (16 4acoB)
3.1. CYLLHOCTb ONepaLoHHO 6 Nekuna, obcyxaexve, Pellenne YyebHukn no
LeaTenbHoCTH ANCKYCCUN, aHaNn3 3aﬂaHVII7I, MapKeThHry,
KencoB, MpakTuyeckne | Hanucauue 3cce, | NpUmepbl
3a1aHNs KOHTPO/IbHas KOMMAHUAI,
3.2. YnpasneHue T0BapHo- 4 Nekuna, obcyxaexve, pab6ora BuAe-nekuun.
MaTepuanbHbIMKU 33anacamm ANCKYCCAN, aHann3
Kencos, NpakTnyeckue
3a1aHNs
3.3. Ucnonb3osaHme 6 | Jlekums, obcyxnenve,
NPON3BOACTBEHHbIX MOLLHOCTEN U ANCKYCCKN, aHaNm3
AYTCOPCUHT Kencos, NpakTnyeckue
3a[1aHNA
Paszaen 5. OUHAHCBI M 6yxrantepckuit yyet (28 yacos)
5.1. OMHAHCbI NPeANpUATIS 6 Nekums, obcyxaexnve, PelueHne YyebHuUKM no
ANCKYCCUM, AHANN3 3a[1aHNN, (QuHaHCAM
Kelcos, NpakTnyeckne | HaNucaHue scce, | Gyxrantepcko
3a[1aHNA KOHTPO/IbHas My yyerty,
5.2. VICTOYHMKM (DUHAHCMPOBAHUS 4 Nekuns, 06cyxneHne, | pabota npymepsbl
ANCKYCCUK, AHANN3 KOMM3HWAM.
Kencos, NpakTnyeckme
3a[1aHNA
4 Nekuus, o6cyxaeHue,

5.3. [IporHo31poBaHne n ynpasnexue
[eHeXHbIMIU NOTOKAMN

[MCKYCCUK, QHANK3
Kerncos, NpakTnyeckme
33A3HNs
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
5.4. 3aTparsbl 6 Nekums, obcyxaexne, PelleHne YyebHUKM no
ANCKYCCUM, AHANN3 3a[laHNH, MapKeTUHIY,
KercoB, NPAKTUYeCkne | HaNucauue 3cce, | NpUMepbl
33[1aHus KOHTPONbHAA KOMN3HUAN.
5.5. brogket 8 Nekums, obcyxaennve, pabora
ANCKYCCUM, QHANN3
Kercos, NpakTnyeckume
33fiaHus
lop 2 (96 akapnemmyeckux 4acos)
Kon-8o Bupbl
CopepxaHue Bupabl featenbHOCTH Pecypcbl
4acoB OLleHUBaHMUA
Pa3nen 1. busHec u ero cpepna (18 yacos)
1.1. OaKTOpbI BHELUHel cpefpbl, 10 | Nekums, 06CyxaeHne, PeleHne Y4yebHuKN  no
BANSLOLLME Ha 6M3HeC ANCKYCCUN, aHANN3 3anaHvu7|, 6VI3HeCy,
KenCcoB, MPAKTUyeckne | HaNucauue 3cce, | NpUMepbl
3a[1aHNA KOHTPO/IbHas KOMMAHWAM.
1.2. busHec cTpaterum 8 Nekuus, 06cyxaexne, | pabota
ANCKYCCUM, aHANN3
Kencos, NpakTnyeckue
3a[1aHNA
Pasaen 2. Ynpasnenue nepcoHanom (20 yacos)
2.1. OpraHm_D,aum()HHa;] CTPYKTYpa 2 ﬂeKLlI/ISI, 06cy>|<,[\eHV|e, PeweHne YyebHMKM no
ANCKYCCUM, AHANN3 3afiaHui, YNPaB/EHMIO
KemcoB, MpakTnyeckne | HammcaHue 3cce, | NepCcoHanom,
3a[1aHNA KOHTPO/IbHas (TaTby
2.2. BIA3HeC KOMMYHUK3LVS 6 | Nekuws, o6cyxneHne, | pabota
ANCKYCCAM, AHANN3
Kencos, NpaKTnyeckme
3af1aHNA
2.3. \pepcTeo 6 Nexuuns, 06cyxaeHue,

ANCKYCCUN, aHANM3
Kerncos, NMpakTnyeckne
33[3HNA
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
2.4. CTpaterns ynpasnexus 6 | Nlekuns, obcyxnenne,
Yenl0BeYeCKNMmM pecypcamm ANCKYCCUN, aHaNK3
Keicos, NpakTnyeckne
3313HMS
Pasaen 3. MapkeTuHr (16 yacos)
3.1. AHanu3 pbIHKOB 8 Nekuns, o6cyxneHne, | PeweHune YyebHukn no
ANCKYCCN, AHANM3 337aHuN, MApKeTUHry,
KelcoB, NpakTyeckne | HanmcaHue 3cce, | NpUMepbl
33/1aHus KOHTPONbHask KOMMAHWI.
3.2. MapKeTUHroBas cTparerus 8 | Nekums, o6cyxnenve, | pabota
ANCKYCCN, AHANK3
Kemncos, NpakTnyeckme
33/1aHus
Pa3nen 4. OnepaLmnoHHbI MeHeaXMeHT (18 4acos)
4.1. MecTononoXeHue 1 MacTab 6 Nekung, obcyxpenve, PeweHne YyebHUKN O
LeaTenbHoCTH ANCKYCCUN, aHANN3 BaAaHVIVI, onepaunoHHO
Keicos, NpaKTMyeckne | HaNMCaHUe 3Cce, | My  MeHepX-
33/1aHus KOHTPO/IbHas MEHTY,
4.2. YnpaBneHiue KayecTeom 6 | Nlekums, o6cyxnenvne, | pabota npumepb
ANCKYCCN, AHANK3 npoLeccos
Kemncos, NpaKTnyeckme
33/aHus
4.3. OnepauyoHHble cTpaTernu 6 | Nlekuus, o6cyXxaeHue,
ANCKYCCN, AHANK3
Kemncos, NpakTnyeckme
33/aHus
Pazaen 5. OUHAHCBI M 6yxranTepckuit yyet (24 yaca)
5.1. OMHAHCOBAA OTYETHOCTL 6 | Nlekums, o6cyxneHne, | Pelenne lpumepbl
ANCKYCCUK, aHANU3 3aA3HNN, (Gu1HaHCOBOM
KelcoB, NpakTuyeckne | HanucaHue 3cce, | OTYETHOCTH
33/1aHus KOHTPO/bHas KOMNaHWA,
pabora yueOHNKN.
5.2. AHanN3 NY6ANYHOI OTYETHOCTH 6 Nekums, 06cyxnenme, (Tatbu no
ANCKYCCUN, aHANM3 KOPMOpaTHBHbI

Kerncos, NMpakTnyeckne

M (GUMH3HCam,

20




Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
3aflaHNs npuMepbl
5.3. \HBECTULIMOHHDI aHanu3 6 Nekung, obcyxpenve, PeweHne (TaTbh no
ANCKYCCUN, QHANK3 3aA3HNN, NHHOBALMAM,
KelcoB, NPaKTUYeckne | HanucaHme scce, | BNALO 0
33/1aHNA KOHTponbHag | CTapTanax.
5.4. (TpaTerns 8 061acTit GUHAHCOB 1 6 | Nekuws, obcyxpenne, | pabota
OYXranTepckoro y4érta ANCKYCCUN, aHANM3
Kencos, NpaKTnyeckme
3a1aHNs

2.3. Pabouas nporpamma MOAYAs «[10NONHUTEIbHbIE BOMPOCHI IKOHOMUKN»

HacToqwan nporpamma no 3SKOHOMUKe ABAAETCA NOrMYeckKUMm paclumpeHrem nporpammbl OepepanbHoro
roCyA3apCTBEHHOTO 06pa30BaTeNbHOr0 CTAHAAPTA CpefHero obuiero 06pazosaHns (OroC C00) u obycnosneHa
ee (YHAAMEHTANbHOM PONbK) B MOHUMAHWW MPUHUMNOB  (DYHKLUMOHMPOBAHUA 06LLECTBA, PbIHOYHbIX
MEXaHN3MOB, NPUHATUSA PeLleHnit Ha MUKPO- U MAKPOYPOBHE, a TaKxXe BAUAHUA SKOHOMUYECKNX NPOLLeCCoB Ha
MOBCeAHEBHYK XW3Hb. B COBpeMeHHOM Mupe, rAe rno6anu3auns, (WHIHCOBbIE KPU3NCLI U BOMPOCHI
YCTONYMBOTO PA3BUTUA ABNAIOTCA KNKOUYEBLIMM, 3HAHNE OCHOB SKOHOMUKM ABNAETCA KPUTUYECKM BAXKHBIM ANA
(GOpPMMPOBAHNS TPAKAIHCKON MO3MLIMN M NPUHATUS 060CHOBAHHBIX peLleHnit. [JaHHas NporpamMma paspaboTaHa
C Y4YeToM COBpemeHHbIX TpebGOBaHWA K 3KOHOMMYECKOMY O0OP3a30BaHWKO W HAMpaBieHa Ha passuTne
JHANNTUYECKIX CMOCOOHOCTEN, HABLIKOB MPUHATUAA PeLLeHNd U KpUTUYECKOTO MbILUNeHNS.

Mporpamma npu3BaHa MomMoYb 06YYAOLWMMCA PA3BUTb HAYUYHOE MbILLEHWe, OCHOBAHHOE HA 3MMUPUYECKUX
[AHHbIX 1 OTUYECKOM 3aHANN3e SKOHOMUYECKNX SABNEHWN, 3 Takke CHOPMUPOBATL 3TNYECKOe OTHOLIEeHWe K
pacripefesieHnio pecypcoB M COLMANLHON 0TBETCTBEHHOCTU. 0C060e BHUMaHWe YAensetcs pasBUTUIO MeTa-
MbILLNEHNS W NCCAeA0BaTENbCKNX KOMMETEHLWIA, 4TO MO3BOAMT YUALMMCA He TONbKO YCBANBATb MHHOPMALNID,
HO 1 CaMOCTOATENbHO (HOPMYNNPOBATL TMNOTE3bI, NPOBOANUTL UCCNE0BAHNS U ieNaTb 060CHOBAHHbIE BbIBOADI.
HoBaTOPCTBO MPOrpamMmmbl 33KNHOUYALTCA B UHTErpaLMK TeopeTUyecKuX 3HaHWA C NPAKTUYeCKUMI 3aHATUSMY,
NCMONb30BAHNEM WHTEPAKTUBHBLIX METO0B 00YYeHWs, 3KTYasbHbIX KeiCoB M3 PeanbHON SKOHOMUYECKOM
NPaKTUKM M CUMYASUMIA. B 0CHOBY mporpammbl 3anoxeH noaxoa “learning by doing”, KoTopblit cnocobcTByet
AKTUBHOMY BOBNEYEHWIO YYALMXCS B 06pa30BaTeNibHbI NpoLecc U GOPMMPOBAHMID YCTONYMBLIX HABBLIKOB.
Mporpamma TakXe BKMtOYAeT 3eMeHTbl MeXAYHAPOAHOW MPAKTUKM, HANPaBfieHHble HA  pa3suTue
KPUTNYECKOTO MbILLMIEHNS 11 HABBIKOB APTryMEeHTALNN B KOHTEKCTe SKOHOMUYECKNX UCCNe0BaHNI.

21




06pa3oBaTenbHble e NPorpammbi

- M3Y4uTb 6330Bble MOHATUS, 33KOHbBI 1 TROPUN SKOHOMUKY;

- Pa3BMTb HABbIKM AHANN33 SKOHOMNYECKNX AAHHBIX U NPUHATUA PeLleHuit;

- HAY4UTbCA MPUMEHSTL SKOHOMINYECKNE 3HAHNS ANS peLlieHms NPAKTUYeCKUX 3aay;

- chopmMMpPOBATH 3THYECKOE OTHOLLEHME K pacnpefeneHinto pecypeos 1 COLNANBbHOI 0TBETCTBEHHOCTH;
- Pa3BMTb UCCNE0BATE/IbCKNE KOMMETEHLM B 0611aCTI SKOHOMMKM.

3apaum Kypca
1. 0cBOEHMe yyaMMMCS QYHAIMEHTAbHBIX MPUHLIMMOB SKOHOMMYECKOr0 aHaNM33;
2. oAroToBKa yYaLLMXca K YYacTuio B ANCKYCCUAX 1 NPe3eHTaLnaX o SKOHOMUYECKUM TemMam;

3. (N0co6CTBOBATL PA3BUTMI HABBIKOB KPUTUYECKOTO MbILIAEHNUS W apryMeHTaLmm.

PabounmM MaTepuanom CAyXat afanTMpoBaHHble M HEeafaNTUPOBAHHbIE HayuHble W HAYYHO-NONYNSPHble
TeKCTbl, CTaTbk, MHOOrpaduKa, BMALOMaTEPUANDI, @ TaKKe AaHHbIE SKOHOMUYECKNX UCCNeL0BaHNIA 1 KeliCbl.

OTANYNTENbHON 0CO6EHHOCTbH) [AHHOI MPOrpaMMbl SIBASETCS HANPaBNEHHOCTb HA Pa3BUTME KPUTMYECKOro
MbILWAGHUS W NCCNEeA0BATeNbCKUX HABBIKOB B PA3HOOOPA3HbIX AMANOrnyeckux Gopmatax paboTbl, uTo

Cnoco6CTBYET INY60KOMY OCMbICNEHUI MaTephana n GOpMUPOBAHNLD COOCTBEHHOI NO3NLMK.

Appecat nporpammbl: yualmecs 15-18 net. ITOT BO3PaCT SBNSETCA CEH3NTMBHbIM An (GOPMMPOBAHMSA
HAYYHOTO MUPOBO33PEHNS, PA3BUTUSA KPUTUYECKOTO MbILLNEHUA 1 CamopedneKcum.

Oopma 06yyeHns: 04Has.

0C06EHHOCTM OpraHN3aLMM 06pa3oBaTENbHOr0 MPOLECCa: OCHOBHAA (OPMA PaboTbl HA 3aHSTAW TPYNMoBas,
COCTaB IPYNMbl NOCTOAHHLIA. A3bIK NPenoAaBaHNA - AHTUINCKUI A3bIK.

(pok peanu3aLunu nporpammbl: 2 roaa.

06LLee KoNMYeCTBO YacoB - 192, KOANYECTBO YACOB B HEARH - 3 aK.u.

YpoBeHb CNOXHOCTM MPOrpaMMbl: [laHHas MPOrpamMma 6a30BOro YPOBHS CNOXKHOCTM, KOTOPbIA Mpeanonaraer
M3yyeHie 6a30Bbix 3HAHNI, YMEHWI 1 HABLIKOB MO 0BNAAECHNIKD 0CHOBAMMU SKOHOMUKN.
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lnaHupyembie pe3ynbTaTbl 06yyeHns
YMeHus [HaBbIKK

*  NPUMEHSTb 0CHOBHblE SKOHOMMYECKIe KOHLIeNUMN NS aHANM33 IKOHOMUYECKNX SIBNEHWIA;

- (opMynMpoBaThb 1 aHANM3NPOBATL IKOHOMMYECKHNE TUMOTe3bl;

- Pacno3HaBaTb U OLEHNBATb Pa3NMyHble NCCe0BaTeNbCKIe MeTOAbI B IKOHOMMKE;

* YeTKO 1 ICHO BbIPAXaTb CBOW MbICM B YCTHOI 11 MUCbMEHHOI (OpMe MO IKOHOMUYECKMM BOMPOCAM;
- KPUTNYECKM NHTePNPeTMPOBATL NCTOYHMKM IKOHOMIMYECKOI MHDOpMALMY;

- 33[1aBaTb NP0O6AEMATU3MPYHOLLME BOMPOChI, KACAOLMECS IKOHOMUYECKNX NPOLIECCOB;

- BUAETb MEXAMCLUMNAMHAPHbIE CBA3M IKOHOMUKN C APYIMU HAYKAMK;

- Npe3eHT0BaTb Pe3yNbTaTbl COOCTBEHHBIX SKOHOMUYECKIX UCCAe0BAHUIA.

3HaHue/MoHUMaHNe

- OCHOBHbIe pa3aenbl IKOHOMUKN (MUKPOIKOHOMMKA, MAKPOIKOHOMIKA, MUPOBAS IKOHOMMK]);
- Knrouesble 3KOHOMUYECKME 3aKOHbI, TEOPUM 1 KOHLIeNLuK;

- MeToAbl 3KOHOMMYECKIX UCCNEA0BAHNA 1 X STUYECKMe aCMeKTbl;

- TOAXOAbI K aHANN3Y OLIMOOK B SKOHOMMYECKNX PACCYXAEHUAX.

B3anmocsA3b C Nporpammoit BOCNUTAHUA

Mporpamma COAeACTBYeT YCBOEHWK) LIEHHOCTEl, HAMpaBNeHHbIX HA Pa3BUTMe AMYHOCTM U (HOPMUPOBAHME
TPAKAAHCKON NO3NLMM:
+ Pe6éHOK B LeHTpe: O6yyeHne CTPOMTCA HA OCHOBE WHTEPECOB U OMbITA YYaLWMXCA, CTUMYAMPYA UX K
CaAMOCTOATENbHOMY MONCKY 3HaHWUIA M GOPMUPOBAHMID CO6CTBEHHOTO MHEHMS.
« YecTHOCTb U CnpaBefAMBOCTb: MPOrpaMMa YunT 06beKTUBHOMY aHanU3y MHHOPMALNN, MONCKY NCTUHDI
N GOPMNUPOBAHMID 060CHOBAHHBIX CYXKAEHNNA, M36eran MaHUNYAALMIA N NPeAB3ATOCTH.
- [lOCTOMHCTBO M YyBaxeHue: Pa3guTie YBAXUTENbHOTO OTHOLIEHWA K PA3NNYHLIM TOYKAM 3peHus,
MpU3HaHKEe MHOT0006pa3sNa Yes0BeYeCKoro OMbITa U KYNbTYPHbIX 0CO6eHHOCTEN.
- B3aumonomoub W coTpyaHMYecTBO: (DOpPMUPOBAHME HABLIKOB PaboTbl B KOMAHAe, COBMECTHOro
peLleHns npobnem 1 B3aMMONOAAEPXKKN B MpoLiecce 06yyeHus.
+ WHuumatmHoCTb M HepasHoaywue: CTUMYANPOBAHME AKTUBHOM MO3MLMM YY3LLKUXCA, UX TOTOBHOCTU
33/1aBaTb BOMPOCbI, dHANM3MPOBATL NPOOHNEMbI M NCKATbL HOBbIE PeLLeHNs.
- (amosblpaxeHue u passutue: [lporpamma Cnoco6bCTBYeT rNy60KOMY MOHMMAHWKO COGCTBEHHOrO
MIPOBO33PeHISA, Pa3BNUTUIO CAMOCO3HAHMSA 1 ANYHOCTHOMY POCTY.
- LeneyctpemneHHoCTb U pa3suTie: OprUeHTaLnsa Ha AOCTUXKEHNe BbICOKNX aKafeMnyeckinx pesynbTatos
1 NOCTOAHHOE COBEPLUEHCTBOBAHIE CBOWX 3HAHWIA N HABbIKOB.
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OXMAaeMble MeTanpeMeTHbIe pe3ynbTaTbl NPOrpamMMbi

« AKTMBHO BbICNYLIMBATb 1 AHANN3MPOBATL PA3NNYHbIE TOYKN 3pEeHUs.

+ BbIaBAaTh 1 HOpMYyNNPOBaATL IKOHOMUYECKIE NPOOAEMbI, MTOHUMATb UX KOHTEKCT 1 MOCAeACTBIS.

+ Bblaenatb BaXHble acnekTbl VIHd)OPMaLI,VIVI N3 3KOHOMUYECKNX TeKCTOB W NCCNe0BAHNI.

- (TPYKTYPMPOBAHHO W NOCNeA0BATENbHO 060CHOBLIBATL CBOK) MO3MLIMKD MO SKOHOMIYECKUM BOMPOCAM.

+ MbICAUTb TBOPYECKM, HAXOANTH HECTAHAAPTHbIE MOAXOAbI K PeLUeHN0 IKOHOMNYECKMX 33A3au.

- TIOHMMaTb, KaK BbIPAXAeTc OCHOBHAS 1 BTOPOCTENEHHAs WHQOPMALNS B TeKCTaX Pa3fMUHbIX
(YHKLUNOHANbHO-CMbICNIOBLIX TUMOB peun, U HOPMYNMPOBATL Temy, WAeto, Npobnemy 3TUX TeKCTOB B

KOHTEeK(Te SKOHOMUKMN.

- TIOHMMATb, YTO TaKOe KOHTEKCT (COLMANbHbIN, NCTOPUYECKIA, KYNbTYPONOTUYECKNI W Ap.) B IKOHOMMKE.

« YunutblBaTh MHOFOOﬁpE]SI/Ie KOHTEKCTOB MpU NHTepnpetaunmn 3KOHOMMUYeCKOoN I/IH(bOpMaLU/II/I.

- JlornyHo, noCnefoBatesibHO U MAKCMMANbHO MONHO MepefiaBatb Pa3NNYHOTO POA3 IKOHOMUYECKYH
NHDOPMALINI, NCNONb3YS BepbanibHble N HeBepbasibHble CpeaCTBa.

+ (TaBUTb Cepbe3Hble 1 peanucTuyHble Lenn B U3y4eHn SKOHOMUKN.

Copepxanue mopyna
fop 1 (96 akapnemmyeckux 4acos)

Pecypcbl

Kon-Bo Bupbl
CopepxaHue Buabl peatrenbHOCTH
yacos OLIeHUBAHMA
Pa3nen 1. OCHOBHble IKOHOMUYECKNE MOHATHA U pacnpefeneHune pecypcos (22 yaca)
1.1. OrpaHNYEHHOCTb, BLIGOP 2 PewweHve 3anay, PeleHne
AN\bTePHATUBHAA CTOUMOCTb AUCKYCCUS, aHann3 3aaHNN,
Kencos HanncaHue scce,
N KOHTPO/IbHAA
1.2. MeTof,010r M 3KOHOMUYECKOIA 4 PelueHue 3apay, 6 P
HayKy UCKYCCUA, aHANN3 pabota
Kelcos
1.3. GaKTOpbI NPOM3BOACTBA 4 PewweHne 3anay,
ANCKYCCKS, aHaNn3
Kencos
4 PelleHne 3anay,

1.4. Pacnpepenexme pecypcos B
PA3NINYHBIX SKOHOMUYECKIMX CUCTeMAX

ANCKYCCAA, aHANM3
Kencos

YyebHuKu no
5KOHOMMUKe,
npumepsbl 13
peanbHoi
XKU3HU.
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Kon-so Bupbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
Yyacos OLIeHNBaHMA
1.5. KpuBble MPon3BOACTBEHHbIX 4 PeLleHune 3apay, aHanu3 | PelueHune YyebOHUKM  no
BO3MOXHOCTE rpadnkoB, AUCKYCCUN 3afiaHui, 3KOHOMMKe,
HaMucaHve 3cce, | npumepsl 13
KOHTPO/IbHAA €aNIbHOA
1.6. Knaccndmkaums ToBapos 1 ycnyr 4 | PeweHne 3383y, 6 P P
ANCKYCCUA, AHANM3 pabota HKNSHN.
Kemncos
Pasaen 2. L|leHoBas cMCTeMa M MUKPOIKOHOMMKA (24 Yacos)
2.1. KpuBble Cmpoca 1 npefioxeHns 6 PewweHne 333y, aHanu3 | Pelenne YyebHukn  no
rpaduKOB, ANCKYCCMM 3afiaHui, MMKPO3KOHOM
HanucaHme cce, | ke,
KOHTPO/IbHAS npaKTnyeckune
2.2. INACTUYHOCTb CNPOCA MO LieHe, No 4 PelueHue 3aaay, aHann3 6 P P
. ab0Ta npumepbl.
AOXOAY U NepeKpecTHas 3N3aCTUYHOCTb rpachuKos, AUCKYCCAM P pumep
2.3. INACTUYHOCTL NPEANOXKEHUS Mo 4 PelueHue 3aaay, aHann3
LieHe rpadmkoB, AUCKYCCUN
2.4. B3aumopeiicTeme cnpoca u 6 PellieHne 3aaay, aHanu3
npeanoxexHns rpaduKOB, ANCKYCCUM
2.5. U3nuLwek notpe6utens u 4 | PeweHne 3373y,
W3NWLLeK Npon3BoAnuTens ANCKYCCNSA, aHANmn3
Kencos
Pasaen 3. FocyfapcTBEHHOE BMELIATeNbCTBO B MUKPO3KOHOMMKY (10 4acos)
3.1. TIpnumnHbI roCyA3PCTBEHHOTO 2 PelleHune 3afia4, aHanu3 | PelleHune YyeOHuKn no
BMELLATeNbCTBA B PbIHOYHbIE rpadUKOB, ANCKYCCUM 3a[1aHuN, MMKPO3KOHOM
MeXaHW3Mbl HanucaHne 3cce, | UKe, OHNANH-
KOHTPO/IbHAA ecypaol
3.2. MeToAbl 1 NoCAeACTBUA 4 PewweHne 3anay, 6 P Pecypel
ab0Ta npumepbl
roCYAAPCTBEHHOr0 BMeLLaTeib(TBa B ANCKYCCKA, aHaNu3 P pUmMep
. bIHKOB.
PbIHOYHbIE MEXaHWU3Mbl Keincos p
4 PellieHne 3aaay, aHanus

3.3. Mepbl M0 CHXXeHNH HepaBeHCTBa
B LOXOAAX W 6/1aroCoCTOAHMM

rpadnkoB, AUCKYCCUN
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Kon-so Bupbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OLIeHNBAHMS
Pa3nen 4. Makpo3KoHOMMKa (16 YacoB)
4.1. CTATUCTIKA HALMOHANBHOTO 2 PellleHne 3apay, aHanu3 | PelueHue Yye6HMKN NO
A0X0A3 rpadnkoB, AUCKYCCUN 3a3HuI, MaKPO3KOHOM
HanucaHue 3cce, | UKe,  CTATUC-
KOHTPONbHAS TMYecKkune
4.2. BefieHne B MOfieNb KpYroBopoTa 2 PelleHne 3aaay, 6 P
[,0X0[108 LUCKYCCS, 3HANN3 paboTa AaHHbIe
KOINCoB Poccrarta.
4.3. AH3aNM3 COBOKYMHOTO CMPOCA U 4 | PewweHne 3334, aHanu3
COBOKYMHOTO NpeanoXeHns rpadmkoB, AUCKYCCUN
4.4. IKOHOMMYECKUI poCT 4 PelleHue 3anay,
ANCKYCCUS, aHANN3
Kelcos
4.5. be3pabotnua 2 PellieHne 3aaay, aHanus
rpaduKOB, ANCKYCCMM
4.6. CTabUNbHOCTb LieH 2 PelleHne 333y,
ANCKYCCUS, aHANN3
Kelcos
Paszaen 5. Makpo3KOHOMMYECKOe BMeLIaTeNbCTBO rocyaapcTaa (10 Yacos)
5.1. Uenw rocyfapctaeHHoN 4 PelleHne 3apay, AHanu3 YueGHUKM Mo
MaKpOIKOHOMINYECKON MOMNTUKIA ANCKYCCUS, aHANN3 NONUTHK, MaKPO3KOHOM
Kencos yyacTue B NKe, HOBOCTY
NCKyCCnn eHTPANbHOro
5.2. DUCKaNbHAA NOANTUKA 2 Peluenne 3apay, AncKy 2 P
LMCKYCCUR, aHaNM3 dHKa.
Keicos
5.3. MOHeTapHas NoanTHKa 2 AHanN3 peLeHnit
LleHTpanbHoOro 6axka,
ANCKYCCUm
5.4. OANTUKA NPeAN0XeHNs 2 PeleHue 3anay,

ANCKYCCUN, aHANM3
Kencos
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Kon-so Bupbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OLIeHUBAHMA
Pa3pen 6. MexayHapoaHble 3KoHOMMYecKue npobnembl (14 yacos)
6.1. TIpUYMHBI MEXAYHAPOLHO 2 AHanu3 Toprosbix PelleHne Y4yebHuKN  no
TOProsniun OTHOLUEHUNA, ANCKYCCUN | 33[aHUIA, MMPOBOIA
HAMMCaHKe 3cce, | SKOHOMMUKE,
aHaNN3 Kencos aHHble BTO.
6.2. TIPOTeKLMOHN3M 3 | PeweHue 3373y, A
ANCKYCCAN, aHANM3
Kencos
6.3. CYET TeKyLMX onepaLni 1 Pellenne 3anay,
NNaTexHoro 6anaHca ANCKYCCKA, aHaNu3
Kelcos
6.4. BantoTHbIA KypC 3 AHanNu3 BaNtTHbLIX
PbIHKOB, ANCKYCCUM
6.5. Mepbl N0 KOPPeKTUPOBKe 2| Pewenne 33nay,
ANCOANAHCOB B CYETE TeKYLLMX ANCKYCCUA, aHaNn3
onepauui NNATEXHOro 6anaHca Kercos
lon 2 (96 akanemMuyecknx 4acos)
Kon-Bo Bupbl
CopepxaHue Buabl fearenbHoCTu Pecypcbl
yacos OLIeHUBAHMA
Pa3nen 1. LleHoBas cucTeMa M MUKPOIKOHOMMKA (28 4acos)
1.1. NoNe3HoCTb 2 PellieHne 3anauy, PewieHune Y4yebHMKN No
ANCKYCCAA, AHANM3 331aHNN, 5KOHOMUKeE,
Keicos HaMMCaHue 3cce, | NpuMepsl 13
KOHTPO/IbHas eanbHoOM
1.2. KpuBble 6e3pasnnumna u 2 PeleHne 3anay, 6 P P
aboTa XU3HW.
0HKeTHbIe NIMHNK ANCKYCCNS, aHaNn3 P
Kelcos
1.3. 3DDeKTUBHOCTL U NafeHne 3 PewweHne 3anay,

PbIHKOB

ANCKYCCUS, aHANM3
Kencos
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OLIeHUBAHMA
1.4. YacTHble M3[epXXKN 1 BbIrOAbl, 5 PeLueHune 3apay, PeLueHune Yye6HNKM no
3KCTepHaNnnn un obLecTBeHHbIe ANCKYCCUA, aHanmn3 33aHuN, SKOHOMUKe,
N30epKKN 1 BbIroAbl Kencos HaMMCcaHue 3cce, | Npumepsl 13
KOHTPO/IbHAA eanbHoM
1.5. Tunbl n3pepxek, BbIpYYKM 1 5 | PeweHne 33pay, 6 P P
aboTa XKU3HW.
npnobIK; NPOM3BOACTBO B KPATKOC- ANCKYCCAA, aHaNm3 P
POYHOM W AONATOCPOYHOM NEPUOAAX Keicos
1.6. Pa3finyHble CTPYKTYPbl PbIHK3 3 | PeweHve 3343y,
ANCKYCCAA, AHANM3
Kencos
1.7. POCT 1 BbIXNBAEMOCTb KOMMAHNIA 3 Pelenne 3apay,
ANCKYCCNS, aHaNn3
Kencos
1.8. PasnnyHble Lenn 1 NoANTUKM 5 PeleHne 33nay,
KOMNaHMM BUCKYCCUS, aHann3
Kencos
Pasaen 2. BmellatenbCTBO roCyAapcTBa B MUKPOIKOHOMUKY (12 Yacos)
2.1. ToCynapCTBEHHAA NOANTYKA 4 PelleHne 3apay, PelleHne Yye6HuKM no
3G heKTUBHOrO pacnpefeneHuns ANCKYCCNS, aHaNn3 3aA3HNN, MaKpO3KOHOM
pecypcos 1 KOppeKLuuu pbiHKa Kencos HanncaHue 3cce, | NKe.
KOHTPO/IbHAA
2.2. (NpaBe/NBOCTb U 4 Pelenne 3anay, 6 P
aboTa
nepepacnpepeneHie 10X0A08 W ANCKYCCNSA, aHANmn3 P
60rarcTea Kencos
2.3. PbIHOYHbIe CKAbI HA PbIHKe TPYAQ 4 PelleHue 3anay,
1 TOCYAAPCTBEHHOE BMELLATeNbCTBO ANCKYCCUA, aHann3
Kencos
Pasnen 3. Makpo3KoHOMMUKa (16 4acoB)
3.1. 060poT L0X0A0B 4 PellieHne 3apavy, PellieHne YyebHuKu no
ANCKYCCNS, aHaNn3 3aA3HNN, MaKpO3KOHOM
Kencos HanucaHme 3cce, | uKe,
N KOHTPO/IbHAS CTATUCTNYECKN
3.2. IKOHOMUYECKMIA POCT 1 4 PeLueHue 33pnay, 6 P
N abota e laHHble
YCTONYNBOCTb ANCKYCCNS, aHaNn3 P A
Poccrara.

Kencos
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OLleHUBaHMUA
3.3. 3aHaT0CTb 1 6e3paboTnua 4 Peluenne 3anavy, Peluenne Yye6HuKN no
ANCKYCCUA, aHANM3 3a[1aHNN, MAKpO3KOHOM
Kercos HanuncaHue 3cce, | uke,
KOHTPO/IbHas CTATUCTUYECKM
3.4. leHbr 1 63HKOBCKOe fieNo 4 PeleHne 3anay, 6 P
LMCKYCCNS, aHanM3 pabota € AaHHble
KeiiCoB Poccrara.
Pasaen 4. FocypapcTBEHHOE BMELATeNbCTBO B MaKPOIKOHOMMKY (16 Yacos)
4.1. 33434n MAKPOIKOHOMNYECKOIA 6 AHAnu3 faHHbIX, PeLueHune YyebHNKM no
NOANTUKN rOCYAApCTBA peLlieHne Kencos, 3a/iaHui, MAKpO3KOHOM
HanucaHme acce HanuncaHue 3cce, | UKe, HOBOCTY
KOHTPO/bHAsA eHTPaANbHOro
4.2. (B3N Mexpy 4 AHanm3 paHHbIX, 6 P ;l P
o aboTa aHKQ.
MAKPO3KOHOMMYECKUMI Npobnemamu peLLeHne Kencos, P
W X B3aNMO33BUCHMOCTL HanucaHue 3cce
4.3. 3HeKTUBHOCTL BAPUAHTOB 6 | AHaNN3 AAHHBIX,
MOAUTUKK AN AOCTUXEHNA BCeX peLleHme Kencos,
MaKpO3KOHOMMYeCKMX Lenen HanncaHue cce
Pasnen 5. MexayHapoaHbie 3KOHOMMYecKine npobaembl (24 yaca)
5.1. Mepbl N0 KOppeKTNPOBKe 4 AHanu3 ToprosbIx Yuyactne B Yye6HuKu no
AMCHANAHCA NNATEXHOTO 6aNaHCA OTHOLUHWH, ANCKYCCN | [NCKYCCHN, M1pOBON
AHANMN3 KeNCoB | SKOHOMUKe,
aHHble BTO.
5.2. BankoTHble KypCbl 4 AHanm3 ToprosbIx A
OTHOLLIeHWI, AUCKYCCUN
5.3. JKoHOMMYeCKoe pa3suTne 4 AHanm3 T0prosbix
OTHOLLIeHNI, AUCKYCCUN
5.4. XapaKTepuCTuKN CTPaH, 4 AHanM3 TOprosbix
HAXOAALLMXCA HA PA3HbLIX YPOBHAX OTHOLLIeHUI, AUCKYCCHN
PEELIATE
5.5. OTHOLLEHNS MeXAY CTPaHaMK, 6 | AHanu3 TOProBbIX

HaX0AAWNMNCA Ha Pa3HbIX YPOBHAX

Pa3BUTUS

OTHOLLIeHNI, [UCKYCCUN
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OL|eHMBaHUA
5.6. Tnobanu3aums 2 AHanu3 ToprosuIx YyacTtue B Yye6HMKN Nno
OTHOLLeHWI, AUCKYCCMN | AINCKYCCUN, MUpOBOW
aHaNMU3 KencoB | SKOHOMMKe,
AaHHble BTO.

2.4. Pa6oyas nporpamma moayna «CnoxHbie BONPOCbl BCEMUPHON UCTOPUU»

HacTtoqawaa nporpamma moayna «CnoxHble BOMPOCbI BCEMWUPHOW WUCTOPUM» COCTABNEHA B COOTBETCTBUM (
(OepepanbHbIM roCyLapCTBEHHbIM 06pa30BaTe/IbHbIM CTAHAAPTOM CpefiHero obiero 06pa3oBaHMsa 1 ABNAeTCA
NIOTUYeCKMM MPOLo/IKeHrem Kypca «Uctopua anga 10-11 knacca». [lporpamma pa3pabotaHa C Lenbro
CUCTeMaTM3aunm 1 yray6ieHns 3HaHnin 8 CooTBeTCTBUN € TpebosaHnamn OroC CO0 K pasBUTMIO KPUTUYECKOTO
MbILMIEHUA W HABLIKOB Pab0Tbl C Pa3HOOOPA3HbIMM WUCTOYHMKAMU. KypC WHTerpupyet COBpemeHHble
MeXAyHApOAHble 06pa3oBaTenbHble MOAXO0Abl, BKAHOYAS (GOPMMPOBAHME [N06ANbHLIX KOMMNeTeHUuA K
KpeaTMBHOTO MbilNeHNs. AKLIEHT Ha paboTe ¢ NepBOMCTOMHUKAMI 1 UCTOPUOTPaduyecKumn NpoTMBOPEYNIMM
Pa3BMBALT YMeHWe BbIABNATbL NPUYMHHO-CNEACTBEHHbIE (BA3M W AHANM3MPOBATL CNI0XKHbIE WUCTOPUYeCcKine
npoueccbl. Yepes MeTOAbl CPABHUTENbHOrO aHANNM3a M ANCKYCCUOHHbIe (QOPMATbl Yyalimecs Y4atcs
(AMOCTOATE/IbHO ~ OLIeHMBATL  COOBLITUA,  YYUTLIBAA  MONMUKY/LTYPHLIA  XapaKTep COBPEMEHHOT0  MMpa.
[leaTenbHOCTb HA 33HATUAX [3HHOTO KYPCa, BKMKYAKOLLAA HAMWUCAHWE 3CCe U UCTOPUYECKUX PEKOHCTPYKLIMA,
hopmupyeT HaBbIKK BepudUKaLMM MHGOPMALNN B UNPPOBYHD SMOXY. 13yyeHne CMOPHbIX BOMPOCOB, TaKNX KaK
[leKONOHM3aUMA U STHOKOH(ECCMOHANbHbIe  KOH(DAMKTbI,  CMOCO6CTBYET PA3BUTUIO  TONEPAHTHOCTM W
TPAKAAHCKON MAEHTUYHOCTW. [paKTMKA PaboTbl C aNbTePHATUBHLIMM MHTEprpeTauuammn cobbiTuin TpeHnpyet
APryMeHTaLunio 1 NOHUMAHNe MHOrOMEpHOCTI UCTOPUYECKOro npoLecca. Kypc nofaepxusaet mexnpefmeTtHble
(BA3M, YCMNNBAS MeTanpepaMeTHble pe3ynbTaTtbl, d WTOrOBble KO/IEKTUBHble WCCNe[0BaHUA  TOTOBAT
obyyarowmxca K byayulen akagemnyeckon LeATenbHOCTW. Mporpamma SBAAeTCA NnpefMeTHOW, OHa faeT
BO3MOXHOCTb NONYYEHNS AONONHUTENIbHBIX HAYUYHBIX 3HAHWIA AN U3YYeHUsa KYpCa UCTopum.

06pa3oBaTenbHble Liesin NPorpammbi

+ PACKPbITb MOHUMAHNE CYLHOCTM MCTOPUYECKNX MOHATMIA PA3HON CTeNeHI CNOXKHOCTY;

- (NoCo6CTBOBATL (HOPMUPOBAHMIO W PA3BUTUIO YMEHMIA CPABHWBATL WMCTOPUYECKUX AesaTenel,
onpenensTb 1 06bACHATL CO6CTBEHHOE OTHOLLIEHNE K NCTOPUYECKUM NNYHOCTSM;

- (N0CO6CTBOBATL (YOPMUPOBAHIMKD YMeHUs PaboTaTb ¢ UCTOPUYECKUMI AOKYMEHTaMM, aHaAN3MpOBaTh,
N3BNEKaTb HYXHYH MHDOPMALIKIO;

- CopMNpOBATL MCTOPUYECKOE MbILLUNEHUE - CMOCOGHOCTV PACCMATPUBATL COOBITUSA 1 SBNEHUS C TOYKM
3peHNst X UCTOPUYECKOI 06YCNOBNEHHOCTH, COMOCTABAATL Pa3iNuHble BEPCUN M OLIGHKM MCTOPUYECKIX
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COObITUI N NIMYHOCTeR, onpefensTb C06CTBeHHOe OTHOLLeHWe K AWNCKYCCMOHHBIM NpO6iemMam MpoLUioro w
COBPeMeHHOCTY;
* Pa3sUTb UCCNeL0BATE/bCKIE KOMMETeHUMU B 0611aCTU UCTOPUN.

3apaum Kypca

1. OcBOEHWe  YyaMMNCA  QYHAAMEHTANbHbIX MPUHLMMNOB  MCTOPUYECKOr0 3HANM33, KPUTUYECKOro
0CMbICIEHNS PA3NINYHbIX NCTOPUYECKIMX AOKYMEHTOB;

2. TIOATOTOBKA YYALMXCA K YYACTUH) B AUCKYCCUAX W MPE3eHTaLNsX MO Pa3nMuHbIM CAOXHBIM BOMPOCaM
ncropum;

3. (N0oco6CTBOBATL PA3BUTMIO HABbIKOB KPUTUYECKOTO MbILIAEHUS W apryMeHTaLmK.

PabounmM MaTepuanom CAyXat afanTMpoBaHHble M HEeafaNTUPOBAHHbIE HayuHble W HAYYHO-NONYNSPHble
TEKCTbl, CTaTbM, NCTOpUYECKNE NCTOYHUKM, BUAEOMATEPUANDI.

OTAMYNTENbHON 0COOEHHOCTbED JAHHOM MPOrpaMMbl ABNSETCS HANPABNEHHOCTb HA Pa3BUTHE KPUTNYECKOTO
MbILAGHUS W UCCNEeA0BATeNbCKUX HABBIKOB B Pa3HOOOPA3HbIX AMANOrMYeckux Hopmatax paboTbl, uTo

Cnoco6CTBYET INY60KOMY OCMbICNEHUI MaTephana n GOpMUPOBAHNLD COOCTBEHHOI NO3NLMK.

Appecat nporpammbl: yuaimecs 15-18 net. ITOT BO3PaCT SBNSETCA CEH3UTUBHbIM AN (GOPMMPOBAHUSA
HAYYHOTO MUPOBO33PEHNS, PA3BUTUSA KPUTUYECKOTO MbILLNEHUA 1 CamopedneKcum.

Oopma 06yyeHns: 04Has.

0C06EHHOCTM OpraHN3aLMM 06pa3oBaTENbHOr0 MPOLECCa: OCHOBHAA (OPMA PaboTbl HA 3aHSTAW TPYNMoBas,
COCTaB IPYNMbl NOCTOAHHLIA. A3bIK NPenoAaBaHNA - AHTUINCKUI A3bIK.

(pok peanu3aLunu nporpammbl: 2 roaa.

06LLee KoNnyecTso 4acos - 192, KOMNYECTBO YaCoB B HEAENH) - 3 aK. Y.

YpoBeHb C0XXHOCTU MpOrpammbl: [laHHas nporpamma 6a30B0ro YpOBHA CNIOXKHOCTM, KOTOPbLIA NpeAanonaraer

yray6neHne 6a3oBbiX 3HAHWIA, YMEHUA M HABbIKOB MO WUCTOPUM, PA3BUTUIO KPUTMYECKOrO MbILUAGHUS
06YY3OLLMXCS U YMEHNS PaboTaTb ¢ NCTOPUYECKUMI NCTOYHUKAMM..
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lnaHupyembie pe3ynbTaTbl 06yyeHns
YMeHus [HaBbIKK

* MPUMEHATb OCHOBHblE MPUHLMMbI UCTOPUYECKOA HAYKW (MCTOPU3M, 06LEKTUBHOCTb, CMCTEMHOCTb) ANS
aHaIN33 NCTOPNYECKMX COOLITUIA N ABNEHNI;

« (GopmynnpoBaTb 1 ApryMeHTUpoBaTh COOCTBEHHYH) MO3MLIMIO, MCMONb3YS PenieBaHTHbIe NCTOpUYecKne
MCTOYHWKI 1 YCTAHOBNEHHbIE (haKTbl;

* YeTKO M1 SICHO BbIPaXaTb CBOW MbIC/M B YCTHOI 1 MUCbMEHHOI (hopMe Mo NCTOpPUYECKUM BOMPOCaM;

* MPOBOAMTbL KPUTUYECKUA 3HANN3 MCTOPUYECKNUX WMCTOYHMKOB, OLEHWBAA WX MPOUCXOXAEHWe, Lenb
C03[1aHMS, LOCTOBEPHOCTL M pernpe3eHTaTUBHOCTY;

- (opmynnpoBatb Npo6ieMHble BOMPOCbI, PACKPbIBAKOLLME MPOTUBOPEUNS B NCTOPUYECKNX COOBITUAX W UX
WHTepnpeTauuax;

*  Mpe3eHTOBaTb Pe3yNbTaTbl CO6CTBEHHbIX NCTOPUYECKIX UCCNe[0BAHNIA.

3HaHue/loHUMaHue

- CdopmupoBaTh CNOCOOHOCTL K KOMMNEKCHOMY aHAanAM3y WCTOPUYECKOro MpoLecca Ha OCHoBe
N3yYeHnsl KNtoYeBbIX TeM 1 Nepuoao0B, Taknx Kak uctopust Esponbl, CLLA WM MeXAYHAPOAHbIE OTHOLLEHNS,
C MOHMMAHNEM NPUYMHHO-CNeACTBEHHbIX CBA3E 1 [LOATOCPOUHbIX TEHAEHUNIA;

- 0BnajeTb HaBbIKAMM KPUTHYECKOW PaboTbl C Pa3HOOOPA3HLIMM MCTOPUYECKUMM WCTOYHWUKAMK,
BK/OYAA MX aTPUOYLNO, aHANM3 aBTOPCKOI MO3NLMK, LeAU CO3AAHNUS, AOCTOBEPHOCTU W LIGHHOCTU AN
NCTOPUYECKOro NCCNef0BaHNS;

- Pa3BuTb YMeHWe CTPOUTb ApryMeHTUPOBAHHbIE CYXAEHWS 1 aHaAM3MPOBATb UCTOpUOrpaduyeckue
AMCKYCCUM, OLIEHNBAS M UCNONb3YS Pa3NnyHbIe NHTepNpeTaLmuu CTOPUKOB ANS 060CHOBAHMUS CO6CTBEHHON
no3uunm;

- Tpno6pecTn onbIT CAMOCTOATENILHOTO UCTOPUYECKOTO NCCAEA0BAHUA — OT GOPMYANPOBKM NPO6NEMbI
W TNoAGOpPa MCTOYHMKOB [0 CO3AAHMA  PA3BEPHYTOTO  AHANUTUYECKOTO 3CCe C  WCMONb30BaHNEM
CNewLranin3upoBaHHON TepMUHONOTN 1 METOA0B NCTOPUYECKON HAYKN.

B3auMoCBA3b C MPOrPamMmoil BOCMMTAHMUA

Mporpamma cofeicTBYeT YCBOGHWK) LIEHHOCTENA, HANpaBAeHHbIX HA Pa3BUTME AIMYHOCTM W (DOPMUPOBAHME
TPAXAAHCKON no3uunu:
+ Pe6EHOK B LleHTpe: O6yyeHne CTPOMTCA HA OCHOBE WHTEPeCOB U OMbITA YYaALWMXCA, CTUMYAMPYA UX K
CaMOCTOSTENbHOMY MONCKY 3HAHWIA U GOPMUPOBAHMID COOCTBEHHOTO MHEHMSI.
+ YeCTHOCTb M CNPAaBEANMBOCTb: [IPOrpamma yunuT 06beKTMBHOMY aHANN3y MHDOPMALIMK, MOUCKY NCTUHDI
N GOPMNPOBAHNID 060CHOBAHHbIX CY>KAEHNNA, M36eras MaHUMYAALNA 1 NPeAB3ATOCTY.
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- [lOCTOMHCTBO M YyBaXeHue: Pa3BuTie YBAXUTENLHOTO OTHOLIEHWS K PA3NNYHLIM TOYKAM 3peHus,
MpU3HAHKEe MHOT006pa3sNa 4en0BeYeCKOro OMbITA U KYAbTYPHbIX 0COOGEHHOCTEN.

- B3aumonomouwb 1 CoTpyAHMYeCcTBO: DOPMUPOBAHME HABLIKOB PaboTbl B KOMAHAE, COBMECTHOrO
peLleHns npobnem 1 B3aUMONOAAEPXKKN B MpoLiecce 06yyeHus.

+ WHMUMATMBHOCTL M HepasHoAywMe: CTUMYAMPOBAHWe AKTUBHOWN MO3WLIMM YYALLNXCA, UX TOTOBHOCTM
33/13BaTb BOMPOCbI, aHANM3MPOBATL NPOHNEMbI M UCKATbL HOBbIE PeLLeHNs.

- (amosbipaxeHne u passutue: [1porpamma CnocoobCTeyet ray6boKoMy MOHUMAHUK COOCTBEHHOMO
MIPOBO33PEHIA, PA3BUTIIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.

- LeneyctpemneHHOCTb U pa3suTre: OpUeHTALMs Ha JOCTUXEHUE BbICOKNX aKafieMnyecknx pe3ynsTaTos
W MOCTOAHHOE COBEpPLLEHCTBOBAHNE (BOMX 3HAHNIA U HAaBbLIKOB.

OXMAadeMble MeTanpeMeTHbIe pe3yNnbTaTbl NPOrpamMMbi

- KpuUTMYecku aHanM3MpoBaTb Pa3inNyHble MCTOpNYECKe MepCnekTUBbl U WHTepNpeTalny, BbIABASS MX
060CHOBAHHOCTb, MPEANOCLIIKM 1 BO3MOXHYHO aHT XKIMPOBAHHOCTD;

- BbIaBnaTb 1 HOPMYNMPOBATL MCTOPUYECKNE NPO6AEMbI, ONPeaensa UX MecTo B LIMPOKOM MCTOPUYECKOM
KOHTEKCTe ¥ 3HAUMMOCTb AN MOHMMAHWSI IPUYMHHO-CNeICTBEHHbIX (BA3el;

- [IpoBOANTL KPUTNYECKI 0TOOP PeneBaHTHON MHAOPMALIN U3 PAa3HOPOAHBIX UCTOPUYECKMX NCTOYHWKOB
(MMCbMEHHBIX, BU3YanbHbIX, MaTePUAZbHbIX), 0TAENAS CYLECTBEHHble CBUAETENbCTBA OT BTOPOCTENEHHbIX;

- BbICTpPauMBaThb CTPYKTYPUPOBAHHYIO U [10KA3aTE/IbHYH) aPryMeHTaLmMi B NUCbMEHHONM 1 YCTHOWM (opme,
MCMoNb3ys peneBaHTHble GaKTbl 1 MCToprorpadnyeckne B3rnaabl ANs 060CHOBAHNA (BOEN NO3MLMK;

- (MHTe31pOBaTb MHDOPMALIMKD N3 MHOXECTBA MCTOYHMKOB AN CO3MaHMA KOMMMEKCHBIX aHANNTUYeCKIX
TeKCToB (3CCe, WCCNefO0BaHMI), GOPMYAMPYS COOCTBEHHble 060CHOBAHHbIE BbIBOALI MO MCTOPUYECKUM
BOMPOCaM;

-+ JbbheKTMBHO  KOMMYHMLMPOBATb  pe3yibTaTbl  MCTOPUYECKOTO  WCCAEA0BAHNS,  MCMONb3YS
CNewLranin3upoBaHHYL) TEPMUHOMOMMD U COOTBETCTBYHOLLMIA aKafemMnyecknin hopmar.

Copepxanue mopyna
lfon 1 (96 akapnemmnyecknx 4acos)

Kon-8o Buabl
CopepxaHue Bupabl fearenbHOCTH Pecypcol
4acos OLeHUBAHMA
NUcTopua cospemenHon Esponbi, 1750-1921
OpaHuns, 1774-1814 20 Nekunn ¢ JCCe, 0TBET Ha Yye6HMKN No
00CyXAeHneM, aHann3 | BONpoc MMPOBOA
WNHaYCTpManbHas pesontouns B 20 | MCTOPUHECKNX ncTopv,
BpuTanuy, 1750-1850 NCTOYHWKOB, AUCKYCCUN, ncropuyeckue
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OL|eHMBaHUA
N\n6epann3m 1 HaLNOHANN3M B 20 Hanncaxme scce 3cce, 0TBeT Ha NCTOYHUKHN
lepmanum, 1815-1871 BONpoC
Pycckas pesontouns, 1894-1921 36

Kniouesble BONPOCbI, PACCMATpUBaEMble HA 3aHATUSAX

OpaHumns, 1774-1814
e KakoBbl 6bI1M MPUYMHBI 1 HEMOCPeCTBEHHbIe pe3ynbTaTbl pesontoumnn 1789 rona?
e [louemy hpaHLly3cKne NpaBnUTeNbCTBA OblM HeCTabubHbI € 1790 no 1795 roa?
e [loyemy HanoneoH boHanapT cmor CBepruyTL Aupektopuio 8 1799 rogy?
o  KakoBbl ObInM BHYTPEHHWe Lienn 1 [oCTXeHn HanoneoHa boHanapta B8 nepuog ¢ 1799 no 1814 roa?
WHpycTpuanbHas pesontouns 8 bputanmm, 1750-1850
KakoBbl 6b1n1 NpUYMHLI MHAYCTPUANLHON peBontoLnmn?
Moyemy nocne 1780 rofa npomsoLLen 6bICTPbIV POCT MHAYCTPUANMU3ALMUN?
[oyemy B8 pe3ynbTate MHAYCTPUANN3ALNN NPON30LLNG YPOAHM3ALMA M KAKOBbI Obinn €& nocnencTsna?
MoYemy MHAYCTPUANN3ALINA NPUBENA K MACCOBLIM MPOTECTAM W MOAUTUYECKUM USMEHEHUAM, N KAKOBbI
6b1n NX nocneacTBua?
N\nbepanu3m n HaumoHanmsm B Fepmannm, 1815-1871
e KakoBsbl Ob1M NpuymnHbI pesontounil 1848-1849 ropos?
e Kakosbl 66111 nocneacTeng pesontounin 1848-1849 ronos?
e KakoBbl ObI1M HamepeHusa brucmapka B oTHoLeHun TMpyccun v Fepmannm ¢ 1862 no 1866 roa?
e Kak 1 noyemy 6b110 AOCTUTHYTO 06beANHeHe epmannn K 1871 roay?
Pycckan pesontouus, 1894-1921
e KakoBbl Ob1M NpUUmMHbI 1 pe3ynbTatel Pesontoumn 1905 roaa 8 nepuop fo 1914 roaa?
KakoBbl 661111 NPUUMHBI 1 HEMOCpeACTBeHHbIe pe3ynbTaTbl OeBpanbCcKon pesontounn 1917 rona?
Kak v noyemy 60/1bLLEBUKI NPULLAK K BNACTU B OKTAOpe 1917 roaa?
Kak 60nbLueBMKam yAaNocb YKpenuTh CBOK BNACTL B Nepuoa Ao 1921 roaa?

lon 2 (96 akapnemMmnyecknx 4acos)

Kon-so Buppbl
CopepxaHue Buabl feaTenbHOCTH Pecypcol
4acoB OLIeHNBaHMA
UcTokm Mepsoin MMpOBOI BOMHDI 12 | Nekuun ¢ Jcce, 0TBET HA | Y4YeOHNKM Mo
KTo 6bIn BUHOBAT B Hayane Mepaoii 0BCy)XAeHUeM, 3HanM3 | gonpoc MUpOBOA
L NCTOPUYLCKNX
M1poBOi BOVHbBI? P ncropuy,
NCTOYHWKOB, ANCKYCCUK,
ncropuyeckue
HanncaHue cce
NCTOYHNKM
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4yacos OLleHMBaHUSA
X0NoKocT 12 Nekumm ¢ 3cce, 0TBeT Ha YyebHuKn no
noqu\y CﬂquﬂCﬂ XOﬂOKOCT? OGCV)K,D,GHVIGM, dHaNnun3 BOI'IpOC MMPOBOVl
NCTOpUYLCKNX ncropum,
NCTOYHUKOB, AUCKYCCUN, ncTopuyeckne
HanucaHwe cce NCTOYHUKN

WCcTOKM 1 pa3sBuTHe XONOAHOW 12 Nekumm ¢

BOWHbI 06Cy>XAeHnem, aHanm3

K10 ObIN BUHOBAT B X0N0[iHON BOWHE? NCTOpUYLCKNX
NCTOYHWKOB, ANCKYCCUK,
HanucaHue scce

Utanusa Mycconmum, 1919-1941 15 Nekuum ¢

Kakum 06pa3om MycConmMHM npuLen K 06Cy>XAeHneM, aHanu3

Bnactn 8 1922 ropy? NCTOpUYeCKUX

Kak ViTanna ynpasnanach npu NCTOYHUKOB, AINCKYCCUH,

Mycconnun? HanuncaHme scce

Hackonbko 3hdeKTnBHOI 6bina Npu

MycconnHe 3KoHOMMYeCKas

MonNTUKA?

HacKoNbKo n3meHnnoch 06LLecTso B

pesynbTarte pexunma MycconnHm?

Poccus npu CtanuHe, 1924-1941 15 Nekunn ¢

Kakum o6pa3om CTanuH npuien K 06CyXaeHnem, aHann3

Bnactv 8 1924 ropy? NCTOpUYLCKIX

Kak CCCP ynpasnanacb npu (TanuHe? NCTOYHNKOB, ANCKYCCUM,

Hackonbko 3hdeKTnBHOI 6bina Npu HanncaHmne 3cce

(TannHe 3KOHOMMYECKaA MONNTUKA?

HacKoNbKo M3MeHNN0CH 06LLecTo B

pesynbrarte pexunma (TannHa?

Iutneposckas lepmanung, 1929- 15 Nekuum ¢

1911 00CyXaeHneM, aHanns3

Kakum o6pazom MMtaep cmor npuinTu NCTOpUYECKMX

K B8nact 8 1933 rogy?

Kak ['epmaHua ynpasnanach npu
[tnepe?

Hackonbko 3hdeKTnBHOM 6bina Npu
[nTnepe 3KOHOMWUYECKas NONUTHKA?

NCTOYHUKOB, ANCKYCCKN,
HanncaHue 3cce
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OL|eHUBAHUA

HacKoNbKo n3meHnnoch 06LLecTso B
pesynbTate pexuma [ntnepa?

bputanusg, 1919-1939 15 | Nlekuwm ¢ 3cce, 0TBET HA | YueGHMKN Mo
Kak 1 noyemy 13meHunacb NoNUTMKA 06CyXeHnem, aHann3 | BOMpocC MMPOBOIA

B 3TOT nepnop? NCTOPUYLCKIX ncTopun,

Kak pa3BnBanacb 3KOHOMIKA B 3TOT NCTOYHWKOB, ANCKYCCUN, ncTopuyeckme
nepuoa? HanucaHue 3cce NCTOYHIKN

Kak n noyemy nameHunocb 06wecrso?
Hackonbko 3 eKTnBHO
BennkobpuTaHua rotosunach K
NPUONNXKAIOLLeNCa BOWHe B 1934-
1939 ropax?

2.5. Pa6boyas nporpamma mopyna «Mcuxonorua»

HacToswas nporpamma Moayns  «McuXonorns» SBASeTCs AOMONHUTENbHON OTHOCMTENbHO MPOrpamMmbl
DefiepanbHOro rocyAapCTBEHHOT0 06Pa30BaTeIbLHOTO CTAHAAPTA CpeaHero obuiero 06pasosaHns (OroC C00) u
HanpaB/eHa Ha yray6neHHoe n3yyenne GyHAAMEHTANbHBIX aCNEeKTOB YeN0BeYeckoro noBefieHs, MbIleHNs,
SMOLNA M MEXAMYHOCTHBIX OTHOLUEHMIA. B COBPEMEHHOM MUpe, TAe BOMPOCbI MEHTaNbHOTO 3/0pOBbS,
3O dEKTUBHOIN KOMMYHMKALIAM 11 CAMOPA3BUTMS CTAHOBSTCA BCe 60/1ee 3HAUMMbIMM, 3HaHWe OCHOB MCUXOOTUM
ABNSETCS KNOYEBbLIM AN (HOPMUPOBAHIS FAPMOHNYHON IMYHOCTU 11 YCMELLHOI ananTaLum B counyme. [laHHas
NPoOrpamMma pa3paboTaHa C y4yeTOM COBPEMEHHbIX TPeGOBaHMIt K MCUXONOrMYeckomy 06pa3oBaHNi 1
HanpaB/eHa Ha Pa3BUTMe aHANUTUYECKNX COCOBHOCTEN, HABLIKOB CAMOMO3HAHNS 11 KPUTUYECKOTO MbILLNEHWS.
MporpamMma np13saHa NOMoYb YYALLMMCS Pa3BUTh HAYYHOE MbILLNEHNE, 0CHOBAHHOE HA IMMUPUYECKNX AAHHBIX
W NOTMYECKOM aHaNn3e NCUX0N0TNYecKNX ABNEHINA, 3 Takxe ChOpMUPOBATL 3TUYECKOE OTHOLLEHME K YeN0BeKY
W ero BHyTpeHHemy mupy. 0C060e BHUMaHME YAENNeTC Pa3BUTUID MeTa-MbILINEHU U UCCAe0BaTeNbCKNX
KOMMNeTEeHUMI , YTO MO3BOAMT YYALIMMCS He TOAbKO YCBaWBATb MHAOPMALMI, HO M CAMOCTOATE/IbHO
dhopMynMpoBaTh rMNoTesbl, NPOBOANTL UCCNEA0BAHUA M AeNaTb 060CHOBAHHbIE BbIBO/bI.

HoBaTOPCTBO MPOTpPaMMbl 33K/HOUYAETC B WHTErPaLIMN TeOPeTUYeCcKUX 3HAHWA C MPAKTUYECKMMU 3aHSTUSMM,
MCMONb30BaHNEM MHTEPAKTMBHbIX METOA0B 00yYeHMs, aKTyasbHbIX KeiACcoB W3 PeanbHoil MCUX0N0rnyecKol
NPaKTUKM M CUMyAALMIA. B 0CHOBY Mporpammbl 3an0xeH noaxoa “Learning by doing”, KoTopblit cnoco6cTByet
3AKTUBHOMY BOB/IEYEHMIO YYaLLMXCS B 06Pa30BaTeNbHbI MPoLecc 1 (hOpMIPOBAHMIO YCTONYMBLIX HABLIKOB.
MporpamMma Takxe BKNtOY3eT 3NeMeHTbl MeXAYHApOAHOW MNpaKTUKK, HAnpaBieHHble HA pa3BuUTUe
KPUTNYECKOro MbILINEHNS W HAaBbIKOB apryMeHTaLmMn B KOHTEKCTe NCUXONOTUYeCKIX UCCAe0BaHWI.
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06pa3oBaTenbHble e NPorpammbi

* M3YuYnTb 6330Bble MOHATMSA, TEOPUN N METOABI NCUXONOTNK;

* Pa3BMTb HABbIKM KPUTUYECKOTO aHANN3A NCUXONOTNYECKMX SBNEHWIA U TeOpUiA;

* HAyunTbCA NPUMEHATb MCUXONOTNYECKNEe 3HAHNS ANS MOHUMAHUA Ce6a n ApYruX;
- chopmMpOBaTH ITMYECKOE OTHOLLEHNE K YeNOBEKY 11 ero BHYTPEHHEMY MUPY;

+  Pa3BuTb NCCNEA0BATENbCKME KOMMETeHLN B 061aCTH NCUXONOTNN.

3apaum Kypca

1. 0CBOEHME YYALLMMICA GYHAAMEHTANbHBIX MPUHLIMMOB NCUXONOMNYECKOr0 aHaNN3a;
2. TOATOTOBKA YYALLMXCSA K YYACTUIO B ANCKYCCUAX U MIPE3EHTALIMAX MO NCUXONOTMYeCKUM TeMaMm;
3. OopMMpOBaHME 1 Pa3BUTHE HABLIKOB CAMOPedNeKCHN 1 IMMATUN.

PabouMm MaTepuanom CNYXar afanNTUPOBAHHble W HeALANTUPOBAHHbIE HAY4Hble 1 HAY4YHO-MONYNSPHbIE
TEeKCTbl, CTaTbM, CTATUCTUYECKME [iaHHble, BUAEOMATEPUANbl, @ TAKXKE AaHHbIE MCUXONOrUYeCKNX UCCIeA0BaHNN
N Kelcbl. OTAMYMTeNbHON O0CO0EHHOCTHIO [aHHOW MPOTrPamMMbl ABAAETCA HAMPABNAEHHOCTb HA Pa3BuTHe
KPUTNYECKOr0 MbILAEHNS W UCCNe0BaTeNbCKNX HABLIKOB B PAa3HOOGPA3HbIX AMANOTMYeCKMX (HOopMaTax
paboTbI, YTO CNOCOOCTBYET INY6OKOMY OCMbICAIEHNIO MaTephana n GopMUPOBAHNKD CO6CTBEHHON MO3NLUN.

Appecat nporpammbl: yualmecs 15-18 net. ITOT BO3PaCT SBNSETCA CEH3NTMBHbIM An (GOPMMPOBAHMSA
HAYYHOTO MUPOBO33PEHNS, PA3BUTUSA KPUTUYECKOTO MbILLNEHUA 1 CamopedneKcum.

(Oopma 06yyeHns: 04Has.

0C06EHHOCTM OpraHN3aLMM 06pa3oBaTENbHOr0 MPOLECCa: OCHOBHAA (OPMA PaboTbl HA 3aHSTAW TPYNMoBas,
COCTaB IPYNMbl NOCTOAHHLIA. A3bIK NPenoAaBaHNA - AHTUINCKUI A3bIK.

(pok peanu3aLunu nporpammbl: 2 roaa.

06LLee KONMYeCTBO YacoB - 192 Yaca, KONMYECTBO YaCoB B HefleNlko - 3 ak.u..

YpoBeHb C/I0XXHOCTI NPOrpammbl: 63a30Bbli, MPeANONAraLL i n3yyeHne 6a30BbIX 3HAHWI, YMEHUA 1 HABbLIKOB
Nno 0BNAZLEHUK0 OCHOBAMM MCUXONOT UK.
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MnaHupyembie pe3ybTaTbl 06yYeHus

YMeHusi [HaBbIKK

NPUMEHATL OCHOBHbIE NCMXONO0TMYeCKINe KOHLNLMN NS aHANM33 NOBEAEHUS N MblLlLAeHNS;
(GopmynnpoBaTh 11 aHANN3MPOBATL NCUXONOTMYECKNE TUMOTe3bl;

PACMNo3HaBaTh 1 OLIEHNBATb Pa3NYHbIe NCCNe0BATENbCKIE METOABI B MCUXONOTUY;

YeTKO M ICHO BbIPAXKATb CBOM MbIC/W B YCTHOI 1 MUCbMEHHOI hopme Mo NCUXONOTUYECKM BOMPOCaM;
KPUTUYECKM MHTepPNpPeTUPOBATL NCTOYHUKM NICMXONOTMYECKON MHAOpMALNK;

33/1aBaTb NPO6EMATU3NPYHOLLME BOMPOCbI, KACAHOLLMECS MCUXONOMNYECKNX SBNEHUI;

BUAETb MEXANCLNNANHAPHBIE CBA3M NCUXONOTUM C APYTUMI HAYKaMK;

Npe3eHTOBaTb Pe3y/ibTaTbl COOCTBEHHbIX MCUXONOTUYECKIX UCCAeA0BAHUA.

3HaHue/noHUMaHKe

.

OCHOBHbIe pa3fensl NCUXonoruu (06ma51 ncuxonorna, Bo3pactHaa NnCcnxonorua, counanbHasa nCUXonorng,

ncMxonormna IWI‘-IHOCTI/I);

.

.

.

KntoueBble NCUXONOTMYeCKMe TeopUM 1 KOHLenLum;
MeToAbl NCUXONOTNYECKNX UCCNEA0BAHNI U X STYeCKNe acnekTbl;
MoAX0AbI K aHaNN3Y OLINGOK B NCUXONOMNYECKNX PACCYXALHUAX.

B3auMOCBA3b C MPOrPAMMON BOCIUTAHMS

Mporpamma COAEACTBYeT YCBOEHMH LIEHHOCTEN, HAMpaBieHHbIX Ha Pa3BuTe AMYHOCT U (GOPMUPOBaHME
TPAXAAHCKOW no3uunu:

.

Pe6éHoK B LeHTpe: OOyyeHne CTPOMTCA HA OCHOBE WHTEPecoB W OMbITA YYALUMXCA, CTUMYAMPYS UX K
CaMOCTOATENbHOMY MOWCKY 3HAHWUIA U GOPMUPOBAHMID CO6CTBEHHOTO MHEHMS.

YeCTHOCTb M CNPaBeANMBOCTb: MTPOrpamMma yunT 06beKTUBHOMY aHanN3y MHPOPMALIMK, MONCKY UCTUHBI U
(GOpMNPOBAHMID 060CHOBAHHBIX CYXXAEHNNA, 136eran MaHUNYAALMIA N NPeAB3ATOCTH.

[LOCTOMHCTBO W YyBaxXeHue: Pa3BuTMe YBAXWUTENLHOTO OTHOLIEHWA K PA3NNYHLIM TOYKAM 3peHus,
MpU3HaHKEe MHOT0006pa3sNa Yes0BeYeCKOro OMbITa U KYNbTYPHbIX 0CO6eHHOCTEN.

B3aumonomolub M COTpyAHMYeCTBO: (DOPMUPOBAHME HABLIKOB PaboTbl B KOMaHAe, COBMECTHOTO
peLleHns npobnem 1 B3aMMONOAAEPXKKN B NpoLiecce 06yyeHus.

NHMUNMATUBHOCTL M HepasHoaywwMe: (TUMYNMPOBAHNE AKTUBHOW MO3NLMKM YYALUMXCH, WX TOTOBHOCTM
331aBaTb BOMPOCbI, aHANM3MPOBATL NPOOHNEMbI U UCKATHL HOBbIE PeLLeHNs.

CamoBbipaxeHue U pas3sutme: [lporpamma Crnoco6CTBYeT TrNAYO0KOMY MOHUMAHWKO COOCTBEHHOTO
MIPOBO33PEHIA, PA3BUTMIO CAMOCO3HAHMSA N INYHOCTHOMY POCTY.

LieneyctpeMneHHOCTb U pa3suTme: OpUeHTaLnsa Ha AOCTUXEHNe BbICOKMX aKafieMUyecknx pesynbTatos
1 NOCTOAHHOE COBEPLUEHCTBOBAHIE (BOWX 3HAHWI N HABbIKOB.
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OXMAaeMble MeTanpeMeTHbIe pe3ynbTaTbl NPOrpamMMbi

+ AKTMBHO BbIC/NYLUMBATL M AHANIM3MPOBATL PA3NNYHbIE TOYKM 3peHus.

+ BblISiBNATL 1 HOpMYAMPOBATL NCMXONOTNYECKNE NPO6EMbI, MOHUMATb X KOHTEKCT 1 MOCAeACTBUA.

+ Bblaenstb BaXHble aCneKTbl MHPOPMALMM U3 MCUXONOMNYECKINX TEKCTOB U NCCNEeA0BAHWIA.

- (TpYKTYPMPOBAHHO 1 NOCIeA0BATE/IbHO 060CHOBLIBATL CBOK) MO3NLNHO MO MCUXONOMMYECKUM BOMPOCaM.

+ MbICAUTL TBOPYECKM, HAXOANTL HECTAHAAPTHbIE MOAXOAbI K PeLeHU0 NCUX0N0rnYecknx 3aAau.

- [OHMMATb, KaK BbIPAKAETC OCHOBHAA 1 BTOPOCTENEeHHas WHGMOPMALUNS B TeKCTaX Pa3MYHbIX
(YHKUMOHANbHO-CMbICNOBBLIX TUMOB peyn, 1 (HOpMynnposatb Temy, MAet, npobnemy 3TuX TeKCTOB B
KOHTEKCTe NCUXoNorum.

« TlOHNMATb, YTO TAKOE KOHTEKCT (COLMANbHbIN, NCTOPUYECKNI, KYNbTYPONOTMYECKIA 1 Aip.) B MCUXONOTIAN.
« YunTbIBaTb MHOr006pa3ne KOHTEKCTOB NpW MHTepPRpeTaLumn NCUX0N0rnyeckoin MHhopmaunn.

- JlornyHo, Nocnef0BaTeNbHO M MAKCUMANLHO MOAHO NepefasaTtb PA3sANYHOTO POAA MCUXONOTMYECKYH
NHDOPMALINI, NCNONb3YS BepbanibHble N HeBepbasibHble CpeaCTBa.

- (T3aBuTb Cepbe3Hble 1 peanncTUyHbIe Lienn B U3yYeHun Ncuxonornu.

Copepxanue mopyna
fop 1 (96 akapnemmyeckux 4acos)

Kypc BKMKOY3eT MOAXOABI, MPO6AEeMbl U AUCKYCCUN, @ TaKXe METOA00TNI0 UCCNe0BAHMUI, KOTOpble NexXaT 8
0CHOBE M3Yy4eHMs MNCMXOMOrMA. ITM (QYHAAMeHTaNbHble acmeKTbl MCUXONOrMW MpenofatoTcs yepes 12
009433TeNbHbIX  OCHOBHbIX WCCNEf0BAHNA, MPKU 3TOM MNOAXOAbI, NPo6nembl, AUCKYCCMU W METOAONOTUA
NCCNefoBaHNI AO/MKHBI PACCMATPUBATLCA ANA KAXA0M0 NCCNe0BaHNA N0 Mepe UX 3HAUUMOCTU.

OCHOBHble u1CCnenoBaHua Oblin BbIOpaHbl TaK, 4TOObI MPeAOCTaBUTb O06YYAKLMMCA LUNPOKUIA  CMEKTp
TeMaTnyecknx 06nacTel, a TakKXKe 3HaHUA 0 MeTOA0N0TNN UCCNe[0BAHMIA.

Kaxabih M3 noaxon08 MOAKPENNEH Tpems 0CHOBHbIMW UCCeA0BAHUAMN, NPeACTAaBNEHHbIMU HUXe B MOpsfKe
N3yyeHus.

Kon-Bo Bupbl
CopepxaHue Buabl feaTenbHOCTH Pecypcol
Yyacos OLleHUBaHMUA
buonornyeckunit mopxon 24 Nekuuu, puckyccnu, BbinonHeHne Yye6HMKN No
o [lemeHT n KneittmaH (COH 1 3KCNepUMeHTbI, 3af1aHni, 3cce, | obuien
CHOBMAEHNS) HAMMCaHWe 0TYeTOB MO | TeCTUPOBaHMe NCUXON0TNY,
e XacceTT u ap. (NpeanoyTeHns B HabAALHNAM, ncuxonornyec
NrPYLLKAX Y 06€3bsH) PACCMOTpeHue Kencos Kue TeCTbl,
e Xénuen n ap. (MeanTaums BNACO
0CO3HAHHOCTM W CKAHMPOBaHMe MO3ra) MaTepuanbl.
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
KorHuTuBHbLIN noaxon 24 Nekunu, pnckyccnu, BbinonHeHue YyebHuKM no
e AHApane (pncoBaHne kapakyneit) 3KCMeprUMeHTbI, 3aflaHni, 3cce, | obulen
e bapoH-Ko3H 1 ap. (TecT «[nasa») HanuncaHne 0T4eTOB MO | TECTUPOB3HME ncuxonoruu,
e lo3uyno u ap. (onosHaue 8 HabNAeHNAM, ncuxonornyec
NMHelike) PaCCMOTpeHKe Kencos Kue TeCTbl,
Mopxop yepe3s obyuenne 24 NeKuuu, pnckyccnu, BbinonHeHue Bnaeo
- banpypa u ap. (arpeccus) 3KCNepyuMeHTbl, 33/1aHNI, 3cce, | MaTepuansl.
- QelireH n ap. (06yueHne CNOHOB) HaNWCaHWe OTYETOB N0 | TeCTUPOBAHMe
- (aasenpa 1 (unbBepmaH (hobus HabNKOAEHNIM,
nyrosuu) PACCMOTpeHMe KerncoB
CoymanbHag ncuxonorus 24 Nekunu, pnckyccnu, BbinonHeHue
- Muarpam (nofuMHeHne aBTopuTeTy) 3KCMeprUMeHTbI, 3a[1aHNN, 3Cce,
- Mleppy 1 Ap. (NMYHOE NPOCTPAHCTBO) HAMMCaHWe OTYeTOB MO | TeCTUPOBaHMe
- MInnnasuH 1 ap. (CamaputstHe B HabNHOAeHNAM,
MeTpo) PaCCMOTpeHMe KerncoB
lon 2 (96 akapnemnyecknx 4acos)
Kon-so Bupbl
CopepxaHue Buabl feaTenbHOCTH Pecypcbl
yacos OLIeHNBAHMA

Pa3nen 1. KnuHnueckas ncuxonorus (56 4acos)

1.1. Uin3odpenns 12 Nekunu, puckyccnu, BbinonHeHne YyebHNKM no
- InarHocTnyeckmne Kputepum HanucaHue 3cce, 33[3HUI, 3Cce, | obLwen
Lum3ohpeHnm PACCMOTPEHNe KelcoB, | TeCTMpOBaHue NCUXON0rNY,
- 06bACHeHNs Teopun W130dpeHnn aHanu3 ncmxonoruyec
- NleyeHue 1 BefieHme WK3ohpeHnn BNE0MaTepnanos Kne TecTbl,
BMAeOo
MaTepuansl.
1.2. AQdeKTnBHbIe pacCcTPOICTBA: 12 Nekuum, pnckyccuy, BbinonHeHne Yye6HuKM no
AenpeccusHoe pacCcTponCTBo U HanucaHwe 3cce, 3a[laHni, 3cce, | obulen
6UNONSpHOe PaCcCTPONCTBO PaCcCMOTPeHe Kelcos, | TecTMpoBaHue NcuMxonoruy,
- InarHocTnyeckne Kputepumn aHanu3 ncuxonoruyec
ahdeKTNBHbIX PACcCTPOCTB BM/E0OMaTep1anos Kie TecTbl,
- [lenpeccmsHoe paccTpoincTeo BMAeO
- NleyeHne n sepeHne ahHEKTUBHbIX MaTepuanbl.

PaCCTPONCTB
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
Yyacos OLleHUBaHMUA
1.3. PaccTponcTea MMnynbCUBHbLIE 12 Nekunu, pnckyccnu, BbinonHeHne Yye6HNKM no
- JnarHocTnyeckne Kputepumn HaMMCaHue cce, 3aAaHNI, 3cce, | obLen
NMIYNbCUBHO-KOMMYIbCUBHbIX PACCMOTpEeHNe Kelcos, | TeCTMpOBaHue Ncuxonorny,
PACCTPONCTB aHanu3 Ncuxonornyec
- 06bsicHeHns (Teopun) BM€0MaTep1anos Kie TecTbl,
NMIYNbCUBHO-KOMMY/IbCUBHbIX BuUAe0
PACCTPONCTB martepuansl.
- Jleyenue v BefieHne UMNyNbCUBHO-
KOMMYNbCUBHLIX PACCTPONCTB
1.4. TpeBoXHble u hobuyeckne 10 | lekuum, pnckyceny, BbinonHeHne YyebHNKM no
PacCcTpoONCTBa HanuncaHue cce, 3a0aHui, 3cce, | obuwen
- [InarHoctnyeckne Kputepum PACCMOTpEHNe KelcoB, | TeCTMpOBaHue NCcuXonorny,
TPEBOXHbIX 1 HOOMYECKIX aHanms3 ncuxonornyec
PaCcCTPONCTB BNE0MaTepnanos Kne Tectbl,
- 06bsCHeHNs (Teopum) TPEBOXHbIX 1 BMAE0
hobnyecknx paccTpoincTs MaTepuanbl.
- JleyeHue v BefieHne TPeBOXHbIX W
hobKyecKnx paccTponcTs
1.5. 06ceCCMBHO-KOMNYNbCMBHOE 10 Nekunu, puckyccnu, BbinonHeHue YuyebHuKn no

paccTponcTBo

- InarHocTnyeckne Kputepumn
00CeCCMBHO-KOMMYNbCUBHOMO
PACCTPONCTBA

- 06bscHeHNs (Teopui) 06CeCCMBHO-
KOMMYNbCUBHOTO PACcCTPOMCTBA

- JleyeHue v BefieHNe 06CeCCUBHO-
KOMMY/IbCUBHOTO PACCTPONCTBA

HamucaHme 3cce,
PACCMOTPeHNe Kencos,
aHanm3
BMAEOMATepNanoB

331aHui, 3CCe,
TeCTMpoBaHue

obLyen
NCUXonorny,
NcUxonornyec
Kne TecTbl,
BUAEO
MaTepnansbl.

Pa3nen 2. Mcuxonorus notpeéutens (40 yacos)

2.1. Ou3nyeckas cpena 8 Ponesble Urpbl, BbinonHeHne
- [IN3ailH PO3HUYHBIX MAra3nHoB TPEHWHI W, aHaNN3 3a[1aHNN, 3Cce,
- 3BYK W NoTpebuTeNnbCkoe nosefeHne KOHMAMKTHBIX CUTYaLNiA | TecTupoBaHmne
- ATMocthepa TOprosoro NpoCTPaHCTBa

2.2. lcuxonornyeckas cpena 8 [pynnoBble NpoekKTbl, BbinonHeHne

- BnungHue okpyxatowen cpefibl Ha
notpebutenen
- llcuxonorus An3anHa meHro

dHaANM3 TpynnoBbIX
npoueccos, onCKyccnn

337,aHui, 3Cce,
TeCTUpoBaHue

YyebHuKu no
obLyen
NCUXONOrny,
NcuxXonornyec
Kne TecTbl,
BuUaE0
marepuansl.
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
Yyacos OLIeHNBaHMA
- [losefieHve notpebutenein n An4Hoe
NPOCTPAHCTBO
2.3. TipuHaTHe noTpebuTtenbCknx 8 NeKuuu, pnckyccnu, BbinonHeHne YyebHNKM no
peLueHun 3KCNepUMeHTbI, 33AaHuni, 3cce, | obLien
HaNWCaHWe OTYETOB N0 | TeCTUPOBAHMe Ncuxonorny,
HabNAeHNAM, Ncuxonornyec
PaCCMOTpeHMe Kerncos Kne T1eCTbl,
2.4. TIpOAYKT 8 Nlekuum, f[uckyceum, BbinonHeHue BINAEO
- YNaKoBKa 1 No3nL1OH1pOBaHNe 3KCNepuMeHTbI, 3a/1aHUNA, 3CCe, | MATepuansl.
T0Bapa HaNucaHue 0TYeTOB MO | TeCTUPOBAHMe
- [lpofaxa ToBapa HabNHOAeHNAM,
- [ToKynKa T08apa PacCMOTpPeHne Kencos
2.5. Peknama 8 Nekunu, pnckyccnu, BbinonHeHue YyebHuKM no
- Tunbl peknambl 1 Npuembl peknambl 3KCMepuMeHTbI, 3a0aHui, 3cce, | obwen
- B3aumopencremne peknambi n HaNucaHue 0TYeTOB MO | TeCTUPOBAHMe Ncuxonorny,
norpeéutens HAONOAEHNAM, ncmxonorunyec
- 0CBeJOMNEHHOCTb 0 OpeHfe 1 ero PacCMOTpPeHne Kencos Kne T1eCTbl,
Y3HaBaHue BMAEO
marepuansl.

2.6. Paboyas nporpamma Moayna «1onoNHUTeNbHbIE TNaBbl KYPCa MHPOPMATUKM»

HacToAwas nporpamma MOAYAS «[LOMOAHWUTeNbHble TNaBbl KYPCa MHOOPMATMKM» ABASETCA NOTUYECKUM
paclmpeHnem nporpammbl OefepanbHoOro rocyfapCTBEHHOro 06pa3oBaTeNibHOT0 CTAHAAPTA CpefiHero o6Lero
06pazoBanns (OrocC C00) no MHMopMaTHKe, YrAYONEHHOTO YPOBHS M 06YCNOBNEHA CTPEMUTENbHBIM Pa3BUTHEM
NHDOPMALIMOHHBIX TEXHONOMNIA 1 X NOBCEMECTHbIM NPOHMKHOBEHNEM BO BCe C(hepbl XNU3HW. B COBpEMeHHOM
Mmupe, rae UMdpOBas TPAMOTHOCTb, ANFOPUTMUYECKOE MbIleHNe 1 MOHUMAHWe MPUHLMMOB PaboTb
KOMMbIOTEPHBIX CUCTEM  SIBASKOTCH  KAKYEBbIMM  HABbIKAMK, 3HAaHWE OCHOB VH(OPMATMKN CTAHOBMTCS
KPUTMYECKN BAXHBIM ANS YCMELHON afantaumu 1 npoheccMoHanbHOro pocta. [JaHHbIA MOAYNb Pa3paboTaH B
COOTBETCTBMN C COBPEMEHHbIMU TPe60BaHUAMIM 06P3a30BaTeNbHbIX CTAHAIPTOB B 06MACTU MHOPMATUKM M
HaueneH Ha (OpMMPOBAHWE AHANWUTMYECKNUX KOMMeTEeHUMA, NPAKTUYeCKUX HABbLIKOB MPOrpaMMMUPOBAHNS W
PA3BUTMA KPUTUYECKOTO MbILLNeHns. NporpamMma HaleneHa Ha hOpMUpOBaHHMe Y 06YYAOLLMXCA HAYYHOTO TUMA
MbILNeHUs, 6331pYHOLLEroca Ha N0TNYeCKOM aHaNKN3e ANTOPUTMOB M CTPYKTYP AdHHBIX, @ TAKXe HA BbIpaboTKy
3TUYeCKMX NPUHLMMNOB NpUMeHEeHUs MHOOPMALIMOHHbBIX TEXHOMOMIA 1 COONOAEHNS HOPM Knbep6e3onacHoCTy.
0co60e BHUMAHME YAenaeTcs pa3BUTUIO MeTanpeaMeTHbIX KOMMeTeHUNI 1 NCCnefoBaTeNbCkuX HaBbIKOB, UTO
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06eCneynT yYaLmMmMca CnoCo6HOCTb He TONBKO K YCBORHMIO MHDOPMALMK, HO M K CAMOCTOSITENIbHOM MOCTAHOBKe
33[1a4, NPOEKTUPOBAHNID ANFOPUTMOB 1 HOPMYNMPOBAHINKD 060CHOBIHHBIX BbIBOAOB.

HOBaTOPCTBO MPOTpamMMbl 33aKAHUETC B WHTETPaLIMN TeOPeTUYeCcKUX 3HAHUA C MPAKTUYECKMMU 33HATUSMM,
NCMONb30BAHNEM NHTEPAKTUBHbBIX METO0B 00y4eHNs, aKTYa/ibHbIX KeliCOB N3 peanbHoii NpaKTUKK pa3paboTku
NPOrpaMMHOro obecneyeHns N CUMynsUMie. B OCHOBY Mporpammbl 3an0xeH noaxop “Learning by doing”,
KOTOpbIIA CMOCOGCTBYET AaKTMBHOMY BOB/EYEHWNK) YY3LUMXCS B 06pa30BaTeNbHbI Mpouecc 1 HopMMPOBaHII
YCTOAYMBBIX HABbLIKOB. POrpamMMa TaKKe BKAKUAET INeMeHTbl MeXAYHAPOAHON NPAKTUKK, HANPaBNeHHbIe Ha
Pa3BUTME KPUTMYECKOTO MbILLAEHNUS N HABIKOB APryMeHTaLNN B KOHTEKCTe MH(DOPMALIMOHHDBIX NCCAeA0BaHNIA.

06pa3zoBatenbHble Lein Nporpammbi:

- M3YunTb 6a30Bble MOHATUS, NPUHLNMBI N METOABI NHDOPMATUKY;

- Pa3BUTb HaBbIKM ANTOPUTMMYECKOTO MbILLIEHNS 11 MPOTPAMMUPOBAHIS;

* HAYYMUTbCS NPUMEHSTb MHDOPMALIMOHHbIE TEXHONOTUM ANA PeLeHNs NPaKTNYeckuX 3aaay;
- chopmnpoBaTh ITNYECKOE OTHOLLIEHNE K UCMONb30BaHMIO WT 1 Kubep6e3onacHocTy;

- Pa3BUTb UCCNE0BaTENbCKNE KOMMETEHLMN B 0611aCTU MHDOPMATHKM.

3apiauM Nporpammol

1. 0cBOEHMe YYaALUMMNCA GYHAAMEHTANbHBIX MPUHLMMNOB UHOOPMALNOHHOO aHANN3a.
2. TOATOTOBKA YYALLMXCS K YYACTUIO B ANCKYCCUAX U MPE3eHTALMAX N0 MHDOPMALIMOHHBIM TeMaM.
3. (N0oco6CTBOBATL PA3BUTMIY HABBIKOB IOTMYECKOr0 MbllL/IEHUS W pellieHus npobnem.

Pabounm MaTepuanom CAyXaT afanTMpoBaHHble M HeafaNTUPOBAHHbIE HayuHble W HAY4HO-NONYNSPHble
TeKCTbl, CTaTbM, BMAEOMATEpUanbl, a TakKe MPUMEpbl MPOrPaMMHOTO KOAA W 3aAaun. OTANuMTENbHON
0C06EHHOCTbI0 JAHHOWM MPOrPaMMbl SBNAETCA HAMPABNEHHOCTb HAa Pa3BUTME KPUTUYECKOrO MbILNEHUS
NCCNe0BaTeNbCKUX HABBIKOB B Pa3HOOGPA3HbIX AManornyeckux (opmatax paboTbl, YTO CMOCO6CTBYET
rNY60KOMY OCMbICAIEHNIO MaTepiana 1 hopMUPOBAHIIO COOCTBEHHOI NO3NLIN.

Appecat nporpammbl: yyaimeca 15-18 net. ITOT BO3PACT ABAAETCA CEH3UTUBHLIM AN (OpPMUPOBAHMS
HaYYHOTO MUPOBO33PEHNS, PA3BUTIS KPUTMYECKOTO MbILLINEHUS 1 Camopednekcuu.

Oopma 06y4eHns: 04Has.
0C06€HHOCTM OpraHN3aLMn 06pa3oBaTeNbHOr0 MPOLECCa: OCHOBHAA (OPMA PaboTbl HA 3aHSTAW TPYnMoBas,
COCT@B rpynnbl NOCTOAHHbIA. A3bIK NPenofaBaHNA - PYCCKNIA, AHTIMACKUI A3bIK.

CpoK peanu3aLum nporpammbl: 2 roaa.
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06LLee KoNMYeCTBO YacoB - 192, KOANYECTBO YaCoB B Hefleik — 3 ak.u..

YpoBeHb C/I0KHOCTW MpOrpammbl: 6330Bblid, KOTOPbIA Mpeanonaraet usyyeHne 6a30BbiX 3HAHWUA, YMEHUA W
HaBbIKOB M0 OBNALEHNIKD 0CHOBAMM MH(DOPMATUKM.

MnaHMpyemble pe3ynbTaTbl 06y4eHns

YMeHus [HaBbIKK:

NPUMEHATb OCHOBHbIE KOHLIeNLUM MHGOPMATUKN AN aHANN33 U peLleHns 3apay;

(GopMynnpoBaTh 11 aHANN3MPOBATL ANTOPUTMbI;

PaCNo3HaBaTh W OLIEHNBATb PA3INUHble METOAbI NPOTPAMMUPOBAHNS;

YEeTKO M CHO BbIPAXKaATb CBOYM MbIC/W B YCTHOI 1 NUCbMEHHO hopme No MHOPMALIMOHHBIM BOMPOCaM;
KPUTUYECKM MHTepPNpeTUpOBaTb NCTOYHUKI MHDOPMALIMIA 1 IPOTPAMMHbIIA KOL;

331aBaTb NPO6EMATHU3NPYHOLLME BOMPOCbI, KACaHOLLMEC MHDOPMALMOHHBIX CUCTEM 1 UX 6e30MaCHOCTY;
BUAETb MEXANCLMNNNHAPHBIE (BA3M MHDOPMATUKM C APYTAMM HAYKaMK;

Npe3eHTOBaTb Pe3y/ibTaTbl CO6CTBEHHbIX MHHOPMALIMOHHbIX NPOEKTOB.

3HaHue/noHMMaHKe:

OCHOBHble ~ pa3fenbl  MHDOPMATUKM  (aNTOPUTMbI,  CTPYKTYPbl  AdHHbIX,  MPOrpaMmMUpoBaHie,

KOMMbHOTEPHbIE CEeTH, 6a3bl D,aHHbIX).

Kntoyesble KOHUEnuu 1 npuHLKNbI PaGOTbI KOMMbKOTEPHbIX CNCTEM.

- MeTopbl pa3paboTKu NPOrpaMMHOro obecneyeHuns n X 3TUYeckne acneKTbl.

MoAXoab! K aHaNN3Y OLWMOOK B MPOrPAMMHOM KOAE 1 aNrOPUTMAX.

B3aUMOCBA3b C MPOrPAMMON BOCIUTAHMS

Mporpamma cofeicTBYeT YCBOGHWK) LIEHHOCTENA, HANpaBAeHHbIX HA Pa3BUTME AIMYHOCTM W (DOPMUPOBAHME
TPAXAAHCKON no3uunu:

Pe6éHoK B LieHTpe: 06yyeHWe CTPOMTCA HA OCHOBE WHTEPeCOB W OMbITA YYALUWXCA, CTUMYAUPYS WX K
CaMOCTOATeNbHOMY MONCKY 3HaHWA N (HOPMMPOBAHNID COGCTBEHHOrO MHEHMS.

YeCTHOCTb M CNpaBeAAMBOCTb: POrpamma yunT 06beKTUBHOMY aHaAM3y MHOOPMALIUK, MOMCKY UCTUHDI 1
(GOpMMPOBAHNID 060CHOBAHHBIX CYXAeHWIA, M36eras MaHNMyAALMIA U NpeaB3ATOCTY.

LLOCTOMHCTBO W yBaXeHue: Pa3BuTNe YBAXWUTENLHOTO OTHOLIEHWS K PA3NNYHbIM TOYKAM 3peHus,
MpU3HaHNe MHOro06pasuns Ye08eyeCcKoro OnbITa U KYbTYPHLIX 0CO0EHHOCTeN.
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.

B3aumonomolwub ¥ COTpyAHMYeCTBO: (DOPMUPOBAHME HABLIKOB PaboTbl B KOMaHAe, COBMECTHOT0
peLleHns npobnem 1 B3aUMONOAAEPXKKN B MpoLiecce 06yyeHus.

NHULMATMBHOCTL W HepasHoAywMe: (TUMYNUPOBAHME AKTUBHOW MO3NLMN YYALLMXCH, MX TOTOBHOCTU
33/1aBaTb BOMPOCbI, aHANM3MPOBATL NPOOHNEMbI M UCKATbL HOBbIE PeLLeHNs.

(CamoBblpaxeHne u passutue: [porpamma Cnoco6cTyer rayob0KOMY MOHUMAHWUIO COOCTBEHHOTO
MIPOBO33PEHNA, PA3BUTIIO CAMOCO3HAHNA 1N INYHOCTHOMY POCTY.

LieneyctpemneHHOCTb M pa3suTue: OpUeHTaLNs Ha LOCTUXEHME BbICOKUX aKafleMUyecknx pesynbTaros
W MOCTOAHHOE COBEPLLEHCTBOBAHME (BOMX 3HAHNIA U HAaBbIKOB.

OXMAaemble MeTanpeMeTHbIe pe3yNbTaTbl NPOrpaMMbl

AKTWBHO BbICAYLLMBATb 11 aHANN3MPOBATb PA3NIMUHbIE TOUKM 3PEeHNS.

BbISBAATb 1 GOpMYNNPOBATL MHOOPMALIMOHHbIE NPO6NEMbI, MOHUMATb UX KOHTEKCT U MOCNEACTBHS.
BblaensTb BaXHble acneKTbl NHGOPMALIN N3 MHPOPMALIMOHHBIX TEKCTOB M UCCNe0BAHMIA.
CTPYKTYpMPOBAHHO 1 NOCNEA0BaTENLHO 060CHOBbLIBATH CBOKD MO3NLIMIO MO MHDOPMALIMOHHbIM BOMPOCAM.
MbICANTb TBOPYECKH, HAXOAUTb HECTAHAAPTHbIE MOAX0AbI K PelieHn0 MHDOPMALIMOHHBIX 33/13Y.
MOHAMATb, KaK BbIPAXAETCS OCHOBHAS W BTOPOCTENeHHan WHGMOPMALMA B TeKCTaX Pa3nMyHbIX

(YHKLUNOHANbHO-CMbICNIOBLIX TUMOB peun, U HOPMYAMPOBaTb Temy, WAeto, Npobnemy 3TUX TeKCTOB B
KOHTeKCTe MHDOPMATHKK.

.

MOHWMATb, YTO TaKoe KOHTeKCT (COLMANbHbIA, WCTOPUYECKMiA, KYNAbTYpONOrMYeckuii 1 ap.) B

NHbOpMATHKE.

.

.

YUnTbIBaTb MHOT006Pa3ne KOHTEKCTOB NPY MHTEpNpeTaLv MHGOopMaLnK.
JIOTMYHO, MOCNef0BATENbHO M MAKCMMANbHO MOAHO MepefaBaTb Pa3NMYHOTO POAA MHMOPMALMIO,

ncnonb3ys sepbanbHble 1 HeBepbanbHbIe CPeACTBa.

.

(TaBMTb Cepbe3Hble 1 peannuCTUYHble Liean B U3yyeHnn MHHOpMATHKN.

Copepxanue mopyna
lfon 1 (96 akapnemuyeckmx 4acos)

Kon-so Bupbl
CopepxaHue Bupbl earenbHOCTH Pecypcbl
4yacos OL|leHUBaHMA
Paspnen 1. Npepcrasnenne nidopmaumm (8 yacos)
[pefcTaBneHne AaHHbIX 2 Nekuna, obcyxpenne Pednekcns, YyeOHUK 1o
yyacTue B NHhOpMaTHKe
ANCKYCCUu
MynbTumeama: rpadmka, 38yK 4 Nekuus, Anckyccns, TecTnpoBaHue

NpaKTNyeckne paboTol
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
Yyacos OLleHUBaHMUA
(OKatne AaHHbIX 2 Nekunu, 06cyxaeHns Pednekcns, Yyeb6HuK no
yyactue B NHbOpMaTLIKe
ANCKYCCUm

Pasaen 2. KommyHukaums (8 4acos)

(e, BKNKOYAA VIHTEpHeT 8 06cyxaeHne, aHanms 3awunTa Yye6HuKu no
ceTeBblIX aTaK, NMPOeKTa, ceTam, CTaTby
npoeKTHas paboTa yyactve 8 no knbep-

ANCKYCCUm 6€e30MacHoCTH,
BUAEO O CeTax.

Pa3nen 3. AnnapatHoe o6ecneyeHue (8 4acos)

KomnbtoTep 1 ero KOMMoHeHTbl 4 NeKkumns, onckycens, TectnposaHue YyebHuK no
NpaKTNyeckne paboTol NH(hOpMaTHKe

J\ornyeckune 3nemMeHTbl 1 CXembl 4 Nekuua, pnckyccng, TectuposaHue
npaKTnyeckne paboTol

Pa3snen 4. MpuHUunbI paboTbl npouieccopos (10 yacos)

ApXuTeKTYpa LIeHTPaNbHOro 2 Nexuuu, 06cyxaeHns Pednekcus, YyebHuK no

npoueccopa (LiN) yyacTue B nHbopmaTIKe

ANCKYCCUn

A3bIK accembnepa 4 Nekuua, pnuckyccng, PelleHne
NpakTnyeckne pabotbl | 3afaHNN,

butosble onepaunm 4 | NleKums, puckyccs, TecTnposanune
NpaKTNyeckne paboTol

Pasaen 5. (ucteMHoe nporpammHoe obecneyenne (6 4acos)

OnepaLmnoHHbIe CUCTeMbl 2 Nexuuu, 06cyxaeHns Pednekcns, YyebHuK no

yyacTve B nHbOpmaTIKe
ANCKYCCUn

93bIKOBble TPAHCAATOPI 4 | Nekuuns, anckycens, TecTnpoBanue

(BKNKOYAS KOMIUNSTOPbI, npakTu4eckue paboTbl

WHTEepMpeTaTopbl 1 accembnepbl)

Pa3aen 6. be3onacHoCTb, KOHOUAEHLMANBHOCTb U L{eNI0CTHOCTL AAHHbIX (6 YacoB)

be30MacHOCTb AaHHbIX 4 Nekuua, pnckyccns, TectuposaHue YyebHuK no
NpaKTnyeckne paboTol NHbOpMaTIKe

LlenoCcTHOCTb AaHHbIX 2 Nekunu, 06CcyxaeHns Pednekcns,

yyactue B
ANCKYCCUn
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
YacoB OLleHUBaHMUA
Pa3nen 7. ITMKA U MHTE/VIEKTYalbHas CO6CTBEHHOCTb (6 4acoB)
JTUKA N MHTeNNeKTYyanbHas 4 Nlekumna, onckycens, TectmposaHue Y4e6HuK no
CO6CTBEHHOCTb NpaKTnyeckne paboTol nHbOpmaTIKe
Pa3aen 8. ba3bl AaHHbIX (10 Yacos)
OcHoBbI 633 iaHHbIX 4 Nekuns, anckyccms, PelueHne Yyeb6HuK no
NpaKTnyeckne pabotbl | 3afiaHNN, NHbOpMaTLIKe
(ncTembl yNpasnennsa 6a3amn AaHHbIX 6 | NeKuuns, AncKyceus, Te(TnpoBaHune
(Cyb[i) npaKTuyeckne paboTbl
A3bIK ONMCaHNS AaHHbIX (DDL) 1 913bIK 6 NeKuus, anckycens,
MAHUNYNMPOBAHNS AaHHbIMK (DML) NpaKTNyeckne paboTol
Pasnen 9. MpoeKTUpoBaHMe anropuTMoB M peleHune 3anay (ncesaokon) (8 yacos)
HaBbIKI BbIYUCUTENBHOTO 2 Nekumu, 06CyxaeHus Tectnposanne | Yye6HuK no
MbILUGHUA VIH(bOpMaTVIKe
ANroputMbl 6 PelleHue 3afauy ¢ PeweHue 3a4a4YHMKM NO
NCNoNb30BaHNEM 3a[1aHNN, nporpamMmmmnpo
Pa3/INYHbIX TeCTMpoBaHue BaHMIO,
KOHCTPYKLWIA, 0TNAAKA NHTEePaKTUBHbI
e cpefbl.
Pasnen 10. Tunbl U CTPYKTYpa AaHHbIX (8 4acos)
Tunbl AaHHBIX 1 3aNNCb 2 Nexunu, 06cyxaeHns Pednekcus, Yye6HNKM no
yyacTue B CTPYKTYpam
ANCKYCCUn [3HHBIX,
npakTnyeckue
3afiaun.
Maccusbl 4 PelleHue 333y ¢ PeweHue 3ala4HKKK No
NCNoNb30BaHNEM 3af1aHNN, nporpamMmmmnpo
PA3NINYHBIX TeCTMpoBaHue BaHUI,
KOHCTPYKLWIA, 0TNAAKA NHTEePaKTUBHbI
e cpepbl.
Oannol 4 Nekuus, Anckyccus, Yye6HuKM no
NpaKTNyeckne paboTol CTPYKTYypam
BsefeHne B abCTPAKTHbIE TUMbI 2 Nekumu, 06cyxneHns Pednekcms, AQHHBIX,
NaHHbIX (ATA) yyactue 8 npaKTuyeckie
LMCKYCCUU 3ana4n.
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CopepxaHue Kon-go Bupbl fearenbHOCTH BuAb! Pecypcbl
4acos OL|eHNBAHMUA
Pa3pen 11. Mporpammuposanue (10 yacos)
OCHOBbI MPOTrPAMMUPOBAHUA 4 Nlekumna, onckycens, PeLueHune 3a[1aYHMKM 1O
NpaKTnyeckne pabotbl | 3a,aHUN, NpOrpamMmmnpo
TeCcTMpoBaHue BaHNIO,
KOHCTPYKLMK 23bIKa 6 Nekuusa, pnckyccns, Pelenne WHTEPAKTUBHbI
NpOrpaMmMMUpPOBAHUA npakTnyeckne pabotbl | 33[aHMN, e cpefbl.
TeCcTMpoBaHue
CTpYKTYypHOE NporpammmpoBaHue 4 Nekumnq, onckycens, PeLueHune 33Q4YHIKN MO
npakTnyeckne pabotol | 33[aHMNA, nporpammmpo
TeCTUpoBaHue BaHWIO, UHTe-
PaKTUBHble
cpepbl
Pa3nen 12. Pa3paboTka NporpammHoro obecneyexms (8 4acos)
XKM3HEHHbIN LIMKN pa3paboTKy 2 Nekumu, 06CyxpeHus Pednekcns, Yye6HuK no
nporpammHoro o6ecneyens (M0) yyacTue B nHbopmaTmKe
ANCKYCCun
[poekTpoBaHKe nporpamm 4 NeKkumns, onckycens, PeLueHune
NpaKTnyeckne pabotbl | 3afiaHNN,
TeCTpoBaHue 1 CONpoBOXAEHMe 4 | NeKums, puckyccms, TecTnposanune
nporpamm npakTuyeckne pabotbl
lop 2 (96 akapemmyeckux 4acos)
CopepxaHue Kon-go Bupabl fearenbHOCTH BuAb! Pecypcbl
4acoB OLeHMBaHMS
Paspen 1. NpepcraBnenue paHHbix (10 4acos)
Monb30BaTeNbCKoe onpefeneHne 2 Nekums, 06CyxaeHne TectmpoBaHue | Y4ye6HUK no
TUNA [AHHbIX NHhOpMaTHKe
OpraHu3auns $aitnos u foctyn 4 NeKumsa ¢
06CyXaeHnem,
Yncna ¢ nnasatoLLeit 3angTom, 4 | AUCKyCCHq,

npeacTasieHne 1 pabota ¢ HUMH

NpaKTnyeckne paboTbl
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Kon-so Buppbl
CopepxaHue Bupbl earenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
Paznen 2. KommyHukauus n UHTepHeT-TexHonorum (6 4acos)
[poTOKONbI 3 Nekumsa ¢ TecTnpoBaHue Yye6HuK no
06CyXaeHnem, nHbOpmaTIKe
KommyTaLna KaHanos, KOMMYTaLKs 3| Auckyccna,
NaKeToB. MpaKTyeckne paborbl
Pa3nen 3. AnnapaTtHoe obecneyeHne 1 BUPTYyanbHble MALLNHBI (8 Y4aCOB)
[poueccopsbl, NapannensHas 4 NeKkuuna ¢ TectnposaHue YyebHuK no
00paboTKa 1 BUPTYa/ibHbIE MALLNHDI 00CyXaeHnem, nHbOpmaTIKe
bynesa anrebpa n nornyeckne Cxembl 4 | AUCKYCCAR, PellieHme
MpaKTHyeckme pabotbl | 33naHui,
TeCTUpoBaHue
Pasnen 4. (uctemHoe Nporpammuoe obecneyenue (7 4acos)
Llenn onepaLnoHHoi cuctembi (0C) 4 Nekuua ¢ TectuposaHue YyebHuK no
06CyXaeHnem, nHbopmaTIKe
MporpammHoe obecneyenne Ans 3 ANCKYyCna
nepesoAa
Pa3nen 5. be3onacHocTb (4 Yaca)
LLIndpoBaHne, NPOTOKOAbI WNGPO- 4 Nekumsa ¢ o6cyxaeHnem | 06cyxnenve, Yye6HuK no
BaHMA 1 UMDPOBbIe CepTUDNKATDI ANCKYCCu nHbOpmaTIKe
Pa3nen 6. NCKYCCTBEHHbIA MHTENNeKT (8 Yacos)
NCKYCCTBEHHDIN MHTENNeKT 8 Nekuuna ¢ TectnposaHue Yye6HuK no
06CyXaeHnem, nHbOpmaTIKe
ANCKYCCns
Pasaen 6. BbluMCMTeNIbHOE MbllNeHue U peleHue 3aaay (24 4acos)
ANroputMbl 14 PelleHue 333y ¢ PeweHue 3ala4HKKK No
NCMob30BaHNeM 33[3HuN, nporpammmpo
PeKypcus 10 | Pa3nnyHbIX TeCcTMpoBaHue BAHWNIO, UHTE-
KOHCTPYKUMNIA, 0TNALKA PaKTUBHble
Cpeabl
Pasnen 7. lanbHeiee nporpammupoBanme (33 yacos)
Mapagmrmbl NPOrpamMmM1pOBaHNA 6 Nekums, ouckyceus, Pelenne YyebHuK 1
npakTnyeckne pabotbl | 33[aHuN, 33[]4HNKM 110
06paboTka (aitnos n 06paboTKa 27 Te(TposaHine | Nporpamminpo
NCKNHOYEHWIA BaHNIO
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2.7. Pa6oyas nporpamma MOAYyNA «[loNoAHUTENbHbIE TNaBbl KYpCa 6uonoruu»

Hactoswas nporpamma Moayns no 6uonorun  «[\oNOAHUTENbHbIE TaBbl Kypca 6WONOTMM»  SBNAETCA
NOrNYecKUM paclumpeHnem nporpammbl DefepanbHoro roCyAapCTBEHHOro 00pa3oBaTeNbHOT0 CTaHAAPTA
cpenHero obwwero 06pasosanus (OroC C00) n 06ycnosneHa ee hyHAIMEHTANbHON PONLIO B MOHUMAHMM XMBbIX
CMCTeM, MX OpraHn3aummM, GYHKUMOHMPOBAHMA M IBOAOLMKM. B COBPEMEHHOM MUPe, Tae BOMPOCbI 3KOMOrNK,
3[10p0BbS Yesi0BeKa, OMOTEXHOMOMNA 1 TeHETUKN SBASIOTCS KNKOYEBbIMI, 3HAHNE OCHOB OWMOMOMN CTAHOBUTCS
KPUTUYECKM BAXKHbIM AN GOPMUPOBAHMS HAYYHOrO MUPOBO33PEHMS, MPUHATUS 060CHOBAHHBIX PeLleHni
MOHMMAHMA B33MMOCBSA3N YeN0BeKa C OKPYXawlelr cpefoi. [laHHAs MPorpamMma paspaboTaHa C y4yeTom
COBpeMeHHbIX Tpe6oBaHWit K 6UoNnornyeckomy 06pa3oBaHMi0 W HANPABNEHAa HA Pa3BUTUE AHANNTUYECKMX
CMOCO6HOCTEN, HABbLIKOB IKCMePUMEHTANbHON PAbOTbl 1 KPUTMYECKOTO MbILLAEHNS.

MporpamMma np13saHa NOMOYb YUALLMMCS Pa3BUTb HAYUHOE MbILLNEHNE, 0CHOBAHHOE HA IMMUPUYECKNX [aHHBIX
W NOTNYECKOM aHaNn3e GMONOrMYecKNX SBAEeHMIA, @ Takke CHOPMUPOBATL 3TMYECKOe OTHOLLIEHWe K XNBOW
npupoae 1 6uotexHonorusam. 0co6oe BHUMAHME YAENAETC PA3BUTUID MeTa-MbILNEHUS U UCCeA0BaTeNbCKNX
KOMNEeTeHUWiA, 4TO MO3BOAUT YYALWMMCS He TONbKO YCBaWBATb MHMOPMALMK, HO UM CAMOCTOSTENbHO
(GopMynMPOBaTH rNNOTE3bI, NPOBOANTL IKCNEPUMEHTbI U AieNaTb 060CHOBAHHbIE BbIBOAI.

HoBaTOPCTBO MPOrPaMMbl 33K/HUAETCS B MHTErpaLMM TeOPeTUYEeCKMX 3HaHMA C MPAKTUYECKMMN 3aHATUAMM,
NCMONb30BAHNEM WMHTEPAKTUBHbIX METOAO0B 06YYeHMs, aKTYaNnbHbIX KelcoB M3 peanbHoit 61onornyeckoi
NPaKTUKN 1 CUMYNSLMA. B 0CHOBY Mporpammbl 3an0xeH noaxopn “learning by doing”, kotopblit cnoco6cTyet
AKTUBHOMY BOBNIEYEHNH) YY3LUMXCS B 06Pa30BaTeNbHbIA MPOLEecC U GOPMUPOBAHMIO YCTONUYMBBIX HABBIKOB.
fporpamMma Takxe BKNtOY3eT 3NeMeHTbl MeXAYHApOAHOM MNpaKTUKK, HAnpasieHHble HA Pa3BuUTUe
KPUTNYECKOr0 MbILLNEHNS 1 HABbIKOB apryMeHTaLmMM B KOHTEKCTe 61M0N0rYecKIX NCCnef0BaHMNi.

06pa3oBaTenbHble e Nporpammbi

* W3y4uTb 6330Bble MOHATIS, 33KOHbI 1 TEOPUN GUONOTUY;

- Pa3BMUTb HABbIKM NPOBEAEHNS 61ONOrNYECKMX IKCNEPUMEHTOB U aHaNM33 UX Pe3ybTaTos;
* HayuYnTbCA NPUMEHATL 6MONOTNYECKNe 3HAHNS ANS pellieHns NPaKTUYeCcKuX 3aay;

- chopmMpOBaTH 3TMYECKOE OTHOLLEHNE K KMBOI NpUpoAe 1 6UOTEXHONOTUIM;

+ Pa3BUTb NCCNEA0BATENbCKME KOMMETEHL M B 0611aCTH 61onoriu.

3a/iauM NPorpammol
1. 0cBOeHMe yyawnmmncs GyHAAMEHTabHbIX MPUHLMMNOB 6MONOTMYECKOro aHaNK3a.

2. NOATOTOBKA YUALLMXCA K YYACTUIO B ANCKYCCUAX U MIPE3EHTALMAX MO 6UONOTUYECKIM TeMAM.
3. (NoCco6CTBOBATL PA3BUTHIO HABLIKOB 6€30MaCHON PAbOTbI C GUONOTNYECKUMI MATEPUANAMN.
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PaboyMm MaTepuanom C1yKat ALANTUPOBAHHbIE W HEANANTUPOBAHHLIE HAYUHble W HAYUYHO-MONYAAPHbIE
TeKCTbl, CTaTby, MHDOrpaduKa, BUALOMATEPUANbI, @ TAKXKE OMMCAHNS 6UONOTMYECKIX IKCMEPUMEHTOB U AaHHbIe
NCCNef0BaHUNA. OTNNYMTENbHON 0CO6EHHOCTBHO AAHHOW MPOTPAMMbl SIBNAETCA HAMPABNEHHOCTL HA pa3BuTHe
KPUTMYECKOr0 MbILINEHNS M UCCNe0BaTeNbCKNX HABLIKOB B Pa3HO0OPA3HbIX AMANOTMYeckux (opmatax
paboTbI, YTO CNOCOOCTBYET INY6OKOMY OCMbICIEHMIO MaTephana n GopMUPOBAHNKD COOCTBEHHON MO3NLUN.

Appecat nporpammbl: yualmecs 15-18 net. ITOT BO3PaCT SBNSETCA CEH3NTMBHbIM AN (GOPMMPOBAHMA
HAY4HOr0 MIPOBO33PEHMS, PA3BUTIS KPUTUYECKOTO MbILLNEHNS 1 Camopediekcnm.

Oopma 06y4eHns: 04Has.
0C06EHHOCTM OpraHN3aLMM 06pa3oBaTeNbHOM0 MPOLECCa: OCHOBHA (OPMA PaboTbl HA 3aHSTAW TPYNMoBas,
COCTaB IPYNMbl NOCTOAHHDBINA. A3bIK NPenofaBaHNS — AHTNACKNI A3bIK.

CpokK peanu3aunu nporpammbl: 2 roaa.
06Lee KoNMYeCTBO YacoB - 192, KONNYECTBO YaCOB B HefleNito - 3 aK.u.

YpoBeHb C/I0XHOCTM MPOrpamMMbl: [laHHAA MPOrpamma 6a3oBOTO YPOBHSI CIOXHOCTM, KOTOpbIIA Mpefnonaraet
M3yyeHue 63308bIX 3HAHWI, YMEHNI 1 HABLIKOB MO OBNAAEHNID OCHOBaMM G1ONOTNN.

MnaHupyembie pe3ybTaTbl 06yyeHus

YMeHus [HaBbIKK:
+ MPUMEHSATb 0CHOBHbIE 61ONOTMYECKMe KOHLeNLMN ANS aHANM33 KUBbIX CUCTEM;
+ (OpMyNMpPOBATH 11 3HANM3MPOBATL OMONOTNYECKME TUNOTE3bI;
- Pacno3HaBaTb ¥ OLEHNBATL Pa3NMyHble NCCNe0BaTeNbCKIe MeToAbl B G1onoruy;
« YeTKO 1 SICHO BbIPAXATb CBOM MbIC/M B YCTHOW U MUCbMEHHO hopme Mo 6MONorNYeckuM BONPOCaM;
« KpuTnueckn MHTepnpeTnpoBaTh NCTOYHUKI 6MONOTHYeCKON MHDOpMALNK;
- 33/13BaTb NPO6NEMATH3MPYHOLLME BOMPOCHI, KACAHOLLMEC GUONOTUYECKNX NPOLIeCCos;
* BUAETb MeXAUCLUMNAMHAPHbIE CBA3M GUONOTUM C APYTUMI HAYKaMK;
- NMPe3eHTOBATb Pe3ynbTaTbl CO6CTBEHHbIX OUONOTMYECKNX NCCIeA0BAHNI U IKCNEPUMEHTOB.

3HaHue/loHNMaHMe:

+ OCHOBHble pa3aenbl 6uonorum (60TaHMKa, 30011071, AHATOMUS, GU3MONOTUS, TEHETHKA, IKONOTNS).
+ Knroyesble 61010rMYecKie 33KOHbI, TROPUN 1 KOHLIENLIAN.

+ MeToabl 6MONOTMYECKMX NCCNEA0BAHMIA U X 3TUYECKNE ACMeKTbl.

+ ToAXOAbI K aHANN3Y OLIMGOK B 6UONOTNYECKNX PACCYKACHUAX 1 IKCMIEPUMEHTaX.
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B3auMoCBA3b C MPOrPamMmoil BOCMMTAHMUA

MporpamMmma COAACTBYET YCBOEHWKD LIEHHOCTEN, HANpaBAeHHbIX HA Pa3BUTHE AWYHOCTU U (HOpMUPOBaHKe
TPAXA3HCKOW no3uunu:

Pe6éHoK B LeHTpe: OOyyeHune CTPOMTCA HA OCHOBe VMHTEpPeCoB W OMbIT YYALUMXCA, CTUMYAMPYS UX K
CaMOCTOATENbHOMY MOUCKY 3HAHWIA 1 HOPMUPOBAHIIO COOCTBEHHOTO MHEHNS.

YeCTHOCTb M CNPaBeANNBOCTb: MPOrpamma yunT 06beKTUBHOMY aHaNN3y MHPOPMALIMK, MONCKY UCTUHBI U
GOpMNPOBAHMID 060CHOBAHHbIX CYXKAEHNIA, M36eras MaHUMYAALNIA U NPeAB3ATOCTH.

[lOCTOMHCTBO W YyBaxXeHue: Pa3guTe YBAXWUTENLHOTO OTHOLIEHMA K PA3NNYHbIM TOYKAM 3peHus,
MPU3HaHNe MHOro06pasuns Yes08eyeCcKoro OnbITa U KYSbTYPHLIX 0CO0EHHOCTeN.

B3ammonomolwub M COTpyAHMYecTBo: (DOPMUPOBAHME HABLIKOB PaAbOTbl B KOMAHAE, COBMeCTHOro
pelleHns npobnem 1 B3aUMONOLAEPXKM B npoLiecce 06yyeHus.

NHMUNMATUBHOCTL M HepasHoAywwMe: (TUMYNMPOBAHNE AKTUBHOW MO3NLMKM YYALUMXCH, WX TOTOBHOCTM
33[13BaTb BOMPOCbI, IHANNU3MPOBATL NPO6EMbI M UCKATh HOBbIE peLueHus.

(amoBblpaxeHne u passutve: [porpamma Cnoco6CTByet rnyob0KOMY TMOHUMAHWNIO COOCTBEHHOTO
MIPOBO33PEHISA, PAa3BUTMIO CAMOCO3HAHMSA N INYHOCTHOMY POCTY.

LieneyctpeMneHHOCTb U pa3suTne: OpUeHTaLNs Ha AOCTUXEHNe BbICOKMX aKafieMUYeCcKnx pesynsbTatos
W NOCTOAHHOE COBEPLUEHCTBOBAHIE CBOWX 3HAHWNI W HABLIKOB.

Oxupaemble meTanpeameTHble pe3yabTaTbl NPOrpamMmbi

AKTMBHO BbIC/YLIMBATb 1 QHANN3MPOBATbL PA3/INYHbIE TOUKN 3peHus.

BbIiBAATH 1 HOpMYNANpPOBATL 6KONOTMYECKNe NPO6AEMbI, MOHUMATL UX KOHTEKCT U NOCNeACTBHS.
BblaensaTb BaXHble acnekTbl MHQOPMaALMK U3 GMONOTMYECKUX TeKCTOB W MCCNeJ0BaHNIA.
CTPYKTYPUPOBAHHO 1 NOCNeA0BATENbHO 060CHOBBIBATL CBOK) MO3ULMIO MO 610N0TMYECKUM BOMPOCAM.
MbICANTL TBOPYECKM, HAXOANTL HECTAHAAPTHbIE MOAXOAbI K PeLLeHnto GMONornyeckux 3aaau.

MOHMMATb, KaK BbIPAKALTCA OCHOBHAA W BTOPOCTENEHHA WHGDOPMAUMA B TEKCTaX Pa3NYHbIX
(YHKUMOHANbHO-CMbICNOBBLIX TUMOB peun, n (hopMynnposaTtb Temy, MAeto, MPobaemy 3TUX TeKCToB B
KOHTeKCTe 61onornm.

[OHNMATb, YTO TaK0Oe KOHTEKCT (COLMANbHbIN, NCTOPUYECKNIA, KYNbTYPONOrYeCKNi N Ap.) B 6Uon0rN.
YunTbIBaTb MHOT006Pa3ie KOHTEKCTOB NPV NHTEpNpeTaLmni 61onornieckon MHdopmauum.

NornyHo, NoCNefoBaTeNlbHO M MAKCUMANbHO MOIHO MepefaBaTb Pa3NNYHOTO POAA OGMONOrUYECKYH
NH(OOPMALMKD, NCNONb3YSA BepbanibHble 1 HeepbasibHble CPefCTBa.

(TaBUTb Cepbe3Hble 1 PeANIMCTUYHbIE LieNn B U3y4eHnn 6uonoruu.
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Copepxanue mopyna
lfon 1 (96 akapnemuyecknx 4acos)

Kon-so Bupbl
CopepxaHue Buabl pearenbHOCTH Pecypcbl
4acoB OLleHUBAHMUA
Paszpen 1. CTpyKTypa KneTku (6 4acos)
MuKpockon B UCCNe0BAHNAX KNETKN 3 N3yuyeHne PeLueHune Yue6HuKN no
MUKPONPenapaTos, 3a[1aHNN, uutonorun,
MMUKPOCKOMb!
Knetka Kak 0CHOBHas €ANHNLA XNBbIX 3 peLleHne 3aAaY, TeCTnposanue P ’
MUKpOnpenapa
OpraH13moB [eMOHCTPaLMK "
Pa3nen 2. buonornyeckue monekynbl (14 yacos)
TecTnpoBaHue Ha buonornyeckne 4 N3yuyeHne PeLueHune Yye6HuKN no
MONeKyAbI MMWKpOMNpenapaTos, 3af1aHui, uutonorun,
YINeBomb! ¥ AMMHAL! 4| pelieHue 3anav, Tecruposatme | MVKpOCKOMbI,
MUKpOnpenapa
Bopa 2
Pasnen 3. OepmeHTbl (8 4acos)
MexaHn3m feicTens hepmeHTos 4 NeKunn n cemnHapckune | Pellenne Yye6HuKN no
(OaKTOpbI, BAMAIOLLNE HA AeicTBne 4 3aHATNA, U3y4eHne 331aHuN, yuronormy,
(bepMeHToB MUKPONpenaparos, TeCTpoBaHHe MUKPOCKONbl,
peLleHne 3aay, MUKpOnpenapa
AeMOHCTPaLIMK Tbl.
Pasnen 4. KnetoyHble membpaHbl U TpaHCNopT (8 4acos)
OnromaHaa Mo3anyHas moaenb 4 Nekunn n cemnHapckne | PeweHne Yye6HuKM no
mMem6paH 33HATNA, U3y4eHne 3aAaHNNA, LMTONOTNN,
MMUKpOnpenapartos
MocTynaeHue 1 BbIXoA BeLlecTs 13 4 poTIpenaparos, TECTMpOBaHNE MWKPOCKOIbl,
peLleHue 3afay,
KNeToK MUKporpenapa
AeMOHCTPaLIMK
Tbl.
Pazaen 5. MMTO03 U KNeTOYHbIif LUKN (8 4acos)
Pennnkauus n aenexve apep u 4 Nekunu n cemmHapckne | PeweHune Yye6HuKM no
KNeToK 33HATNS, N3YyYeHne 3aA3HNN, uutonorun,
MMKPOCKOMb!
MoBeAeHne XpOMOCOM Npu MUTO3e 4 MWKpONpenapaTos, TeCTNpoBaHie P '
MUKpOnpenapa
pelLleHne 3aaay
Tbl.
Pasnen 6. HyknenHoBble KUCAOTbI M CUHTE3 6enka (8 yacos)
(TpPYKTYpa HYKNEeNHOBOW KNCNOTbI 1 4 NeKuum n cemnHapckue | PelleHue YyebHuKu no
pennmkaunsa DNA 33aHATMA 33/1aHNN, LMTONOr NN
TeCTUpoBaHue
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
(nHTe3 6enka 4 Nekunn n cemmHapckne | Pelenne YyebHuKn no
33HATNS, U3yYeHune 33[3HuA, uutonoruy,
MUKPOMpenaparos, TeCcTMpoBaHue MUKPOCKONb,
pellieHue 33434 MUKporpenapa
Tbl.
Pa3pen 7. TpaHCNOpTHbIe CUCTeMbI Y pacTeHunit (10 Yacos)
(TpYKTYpa NpOBOAALLNX TKAHeN 6 06cyxpeHune, nekunn n | TectuposaHue, | Y4e6HUK Mo
CeMWUHapbI, NPOEKTHAA | peLleHune 3343y, | obLen
MexaH13Mbl TPAHCMOPTa 4 pabota y4acTne 8 Gronorum
ANCKYCCun
Pa3aen 8. TpaHCMOPTHbIE CUCTEMbI Y MAeKonuTatowmx (12 Yacos)
KpoBeHOCHas cncTema 4 NeKunn n cemnHapsl, Pellenne Yye6HuKN no
N3yyeHne mopenen, 33/1aHNN, aHATOMMUK 1
TPaHCMIOPT KMCIOPOA 1 YT NEKUCI0rO 4 aHaNM3 cxem, TeCTMpoBaHue dusmonorun,
rasa [MCKYCCUK, peLlenne WHTEPAKTUBHbI
Cepate 1 CUTYALNOHHbIX 33434 e aTnachl.
Pasnen 9. [a3006MmeH (6 yacos)
[33000MeHHas cMcTema 6 NeKunn n cemnHapsl, PeLlenne Yye6HuK no
pelueHue 33/1aHNIA, dusmonorum
CUTYALNOHHbIX 33434 TeCTMpoBaHue
Paznen 10. NHdeKLMOHHbIe 3a60/1eBaHMS (8 Y4acoB)
VHdeKuMOoHHbIe 33601eBaHNA 4 NNeKunu n cemnHapsl, PeweHue YyebHuK no
pelleHne 33[3HuN, dusmonornm
AHTAGHOTAKH 4 CUTYALMOHHbIX 33434 TeCTMpoBaHue
Pazaen 11. UMmyHuTeT (8 Yacos)
NMMYHHaa cuctema 4 N\eKunu n cemnHapsl, PellieHne YyebHuK no
pelleHne 33[3HuN, dusmonornm
AHTUTENa 1 BaKUMHALINA 4
CUTYALNOHHbIX 33434 TeCTMpoBaHue
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lon 2 (96 akapnemmnyeckmx 4acos)

Kon-8o Bupbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
Pa3nen 1. JHeprus u fbixatenibHag cuctema (12 yacos)
JHeprua 4 JleKumnm n cemnHapel, TectmpoBaHue, | Y4e6HuK no
pelleHie pelleHme 3aaay, | 00Lien
[lbIXaTeNbHas cucTema g | CMTYalMOHHbIX 330a4 | yuacTue B Guonoruy
AMCKYCCUn
Paszaen 2. ®otocuHTe3 (8 4acos)
(hoToCMHTE3 KaK NpoLiecc nepefaun 4 NNeKunn n cemnHapsl, TectmpoBaHue, | Y4e6HUK no
3Hepruu pelleHne pelleHue 33713y, obLein
ouonoruu
ccnepoBaHne NUMATUPYHOLLMX 4 CMTYaLNOHHBIX 33Aa y4acine B
(baKTOPOB ANCKYCCnUn
Pa3nen 3. Tomeocta3 (14 yacos)
[omeoCTas y MNeKONUTAOLLNX 8 NNeKunn n cemnHapsl, TectmpoBaHue, | Y4e6HUK no
pelleHne pelleHme 3aaay, | 00Lien
FoMeoCTas y pacTeuii 6 | CUTYaUMOHHbIX 330a4 | yuacTue B Guonorvu
AMCKYCCUn
Pasnen 4. Perynaumsa u KoopanHauus (12 4acos)
Perynauma n KoopanHaumua y 6 NeKummn 1 cemmHapsl, TectmpoBaHue, | Y4e6HUK no
MIEKOMUTAOLLMX peLleHne pellieHne 33pay, | 00Ledt
PerynALMs 1 KOOpANHALYA Y 6 | CUTYalMOHHbIX 330aY | yuacTue B Guonorvu
pacTeHuit AnCKyccumn
Pa3nen 5. HacnepcrBeHHOCTb (12 yacoB)
Mepenaya MHGOPMaLMK 0T 4 NeKummn 1 cemmHapsl, TectmpoBaHue, | Y4e6HUK no
poauTenen noTomcrey peLleHne pelleHme 3aaay, | 00Lien
buonoruu
Ponb reHos B onpeaeneHn heHoTnna 4 CMTYaLNOHHBIX 3a/ia4 y4acine B
ANCKyCCun
KOHTpPONb 3KCMpeccun reHos 4
Pasnen 6. Cenekums u 38ontoums (12 4acos)
BapuaTnsHOCTL 4 NNeKunu, cemnHapbl, TectnposaHue Yye6HuK no
yyacTie B AUCKYCHm obLer
buonorum
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OLleHUBaHMUA
EcTecTBeHHbIn 0TOOP U MCKYCCTBEHHAA 4 JleKunu, cemnHapbl, TectmpoBaHue, | Y4e6HUK no
cenekums yyactme 8 ANCKYCHN peleHne 3apay, | 00LLedt
buonoruu
IBONKOLMS 4 NeKuun, CeMMHapbl, y4acTne B
yyacTie B AUCKYCn AncKyccnn

Pa3pen 7. Knaccudukaums, 6mopasHoo6pasue u oxpaHa npupopbi (14 yacos)

Knaccudukaums 4 06CyXaeHune, aHanu3 Pelenne Matepuansbl no
3KONOrMYeCKnx 3afaHuN, sKonorum,
BiopasHoo6pasvie 6 | Npo6nem, npoekTHas | Tecuposanme | BUACOO
3arpsA3HeHnN,
pabora
[laHHble No
OXpaHa npupopb! 4 3KoNornm.
Paspen 8. [eHHble TexHonorum (12 Yacos)
MPUHLMNbI TEHHO TeXHONOTUM 4 06CyxpeHne, NpocmMoTp | Pedekcns, BBoaHble
BMALO, ANCKYCCNN, yyacTue B MaTepuanbl Nno
. y 6uotexHonorm
lpUMeHeHe TeHHbIX TeXHONOTUI B 4 dHa/n3 Kencos AnCKyCCcMmn
M, BULLEO0 0
MeANLIHE 6uotexHonorm
leHHoe MoanbULMpPOBaHKe B 4 X, CTaTby.

CeNbCKOM X0391CTBe

2.6. Paboyas nporpamma moayns «[10N0iHUTENbHbIE BOMPOCHI KYpCa XMMnn»

Hactodawas paboyas nporpamma mMoayns «[ononHNTeNbHbIE BOMPOCHI Xumun» anga 10-11 Knaccos pa3paboTaHa
Ha ocHoBe (efepanbHOr0 roCyAapCTBEHHOro 06pa3oBaTenbHOr0 CTaHAAPTA CpeaHero 06ulero 06pa3oBaHNs
(®roC C00) 1 aBnAeTCA NOMNYECKUM PAcLLMPeHnem 6330B0T0 KYpPCa XMMAK.

Mporpamma 06ycnoBneHa GyHAIMEHTANbHOM PO/IbK XMMIYECKON HayKi B HOPMUPOBAHIN CUCTEMHbIX 3HAHMIA
0 CTPOEHUN BeLlecTBA, 33KOHOMEPHOCTAX XWMMYEeCKMX MpeBpalleHnid W WX MpaKTMYeCKOM MpUMeHeHUN B
KNtOYEBbIX OTPACAAX COBPEMEHHON 3IKOHOMMKM: MPOMbILLAGHHOCTH, MeAMUNHE, CenbCKOM X031iCTBe U
NoBCeAHEBHON XM3HW. Llenblo NpOrpammbl ABASETCA YrAy6neHue U CMCTeMATW3aLMS XUMUYeCKUX 3HAHWIA,
(GOpMMPOBAHME LIENOCTHOr0 HAYYHOTO MMUPOBO33PEHMS 1 Pa3BUTME KOMMEeTeHUMA, HeobXoanMMbIX AR
KPUTMYECKON OLEHKM MHGOPMALMM 1 MPUHATAS 060CHOBAHHBIX peLIeHNt B KOHTEKCTe COBpeMeHHbIX
rN06anbHbIX BbI30BOB. HOBATOPCKMIA XapaKTep MPOrpaMMbl 3aKNKOYAETC B MHTErpaunm (GyHAIMeHTaNbHbIX
TeOpeTnYecknx 3HaHuiA C NPaKTNKO-OPUEHTUPOBAHHON eSTEeNbHOCTBI) YUALLMXCA. B 0CHOBE METOAMKM NeXUT
noaxon «obyyeHne uepes pearenbHoctb» (learning by doing), uto o6ecmeunBaeT BbICOKYH CTemeHb
BOB/IEYEHHOCTN B 06PA30BaTe/IbHbIN NPOLIECC U CNOCOOCTBYET GOPMUPOBAHNKD YCTONYNBLIX YMEHWIA.
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MeToanyecknit annapar nporpammbl BKAHOYAET:

- MIcnonb30BaHNe MHTEPAKTUBHLIX METOA0B 06yYeHNs.

- PellleHne aKTyanbHbIX KeNCoB 13 peanbHOil XMMUYeCKON NPaKTUKK.

- [poBefeHne NabOPATOPHLIX IKCNEPUMEHTOB 1 BUPTYA/IbHLIX CUMYNALNNA.

- PasBuTie MeTanpeaMeTHbIX HABbIKOB, B YACTHOCTW, CMOCOGHOCTM CAaMOCTOATeNbHO (OPMYNNUpOBaTH
rUnotesbl, MNAHUPOBATL 1 MPOBOAWUTL  UCCNEAOBAHMA,  AHANNU3MPOBATL  Pe3ynbriatbl U fenatb
APryMEeHTUPOBAHHbIE BbIBOAbI.

[pOrpamMma TaKXKe YUMTbIBALT S/IEMEHTbI NYULLINX MeXAYHAPOAHbIX NPAKTUK B 0611aCTN eCTeCTBeHHOHAYYHOr0
00pa30BaHNA, HANPAB/IEHHbIX HA Pa3BUTIE KPUTUYECKOTO MbILLIEHUA U KYNbTYPbl HAYYHOW ANCKYCCUN.

Takum 06pa3om, peann3aumsa [aHHOW NMPOrpaMMbl CO3A3ET YCI0BUA ANA MOAFOTOBKN TPAMOTHBIX, MbICAALLMX
BbINYCKHIKOB, CMOCOGHBIX OPUEHTUPOBATHLCSA B ObICTPOPA3BNBAOLLEMCA MUPE HAYKM 1 TEXHONOTUIA.

06pa3oBaTenbHble e NPorpammbi

* U3Y4UTb 6a308ble MOHATUS, 3aKOHbI 1 Teopun Xumuu;

* Pa3BUTb HABbLIKK NMpoBeAeHNA XUMNYECKNX SKCNEepUMEHTOB N aHaNn3a NX pe3ynbTaTtos;

* HAY4YUTLCA NMPUMEHATb XUMNYeCKne 3HaHUA ANA pelleHna NpakTnyecknx 3afay,;

. Cd)OpMVIpOBaTb 3TNYeCKoe OTHOLLUEHWe K UCN0/Ib30BAHNIO XMMUYeCKNX BeLLeCTB 1 TeXHONOTUI;
*  Pa3BUTb NCCnepoBaTe/ibCkne KomneTeHunn B 06N1aCTN XUMNN.

3a/iauM Nporpammol

« 06pa3oBaTenbHble: Yrny6uTh Teopetinyeckne 3HaHna B 0613CTI XUMIAK, BbIXOAALLME 33 PaMKN 6330BOT0
KYPCa, C aKLIeHTOM Ha BOMPOCbI IKONOTUMN, HAYKIM 0 HOBbIX MaTepuanax n 6UOTEXHONOTM,

o Pa3susaiowme: (hopMnpoBaTb W Pa3BUTb  AHANUTUYECKME CMOCOOHOCTM, HABbIKM  KPUTMYECKOTO
MbILLNEHNS, KCNePUMEHTaNbHOI paboTbl U UCCNEL0BATENLCKOI 1eATeNbHOCTH.

« BocnutatenbHble: (0AeACTBOBATL  (DOPMMPOBAHNKD OTBETCTBEHHOTO UM 3TUYECKOTO OTHOLUEHMS K
MCMONb30BAHNID XMMUYECKNX BELLIeCTB U TeXHONOTIA.

PabounM MaTepuanom CAYXKaT afanTMpPOBaAHHbIe M HEafANTUPOBAHHbIE HAYuHble W HAYYHO-NONYAAPHbIE
TeKCTbl, CTaTb, MHDOTPaVKa, BUACOMATEPUANbI, @ TAKXKE OMUCAHNA XMMIYECKUX SKCMePUMEHTOB W iaHHbIe
nccnenoBaHnin. OTANYNTENbHOM 0CO6EHHOCTBIO [IAHHOM MPOrPaMMbl ABNAETC HANPABNEHHOCTb HA pa3BuTHe
KPUTUYECKOr0 MbILLAIGHUS M UCCNeA0BATeNbCKIX HABbIKOB B Pa3HO06PAsHbIX AMANOrnyeckux (hopmatax
PabOTbI, YTO CMOCOOCTBYET FNMYOGOKOMY OCMbICICHMIO MaTepiana i GopMUPOBAHIKD COBCTBEHHOI MO3NLNN,

Appecat nporpammbl: yyaimeca 15-18 net. ITOT BO3PACT ABAAETCA CEH3UTUBHLIM AN (OPMUPOBAHMS
Hay4YHOro MMpOBO33PEHMS, Pa3BUTUS KPUTMYECKOr0 MbILLNEHUS 1 camopednekcun,
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Oopma 06yyeHns: 04Has.
0C06eHHOCTI OpraHM3auMu 06pa3oBaTeibHOr0 MPOLeCca: 0CHOBHAS (QopmMa PaboTbl HA 33aHSTUM TPYNMoBas,
COCTAB rPyNMbl NOCTOAHHDINA. A3bIK NPenoaBaAHNA — AHTIUNCKUN A3bIK.

CpokK peanwu3auunu nporpammbl: 2 roaa.

06Lee KoNMYeCTBO YacoB - 192, KONMMYECTBO YaCOB B HEENH - 3 aK.u..
YpoBeHb C10XXHOCTU MpOrpammbl: [laHHas nporpamma 6a30B0ro YpOBHA CNOXHOCTM, KOTOPbLIA MpeAanonaraer
N3yyeHne 6a30BbIX 3HAHWI, YMEHWUIA 1 HABLIKOB MO 0B/IAAEHNIO 0CHOBAMU XUMUN.

lnaHMpyemble pe3ynbTaTbl 06yYeHns

YMeHus [HaBbIKK:
* MPUMEHSTb 0CHOBHbIE XMMUYeCKNe KOHLEeNUMN NS AHANN33 XUMIYECKIX ABNEHWIA;
- (OpMynMpoBaTh 11 JHANN3MPOBATL XMMUYECKNE TUMNOTe3bl;
- Pacno3HaBaTb 1 OLEHNBATb PAa3NMyHble UCCNeA0BaTeNbCKIe MeTOAbI B XUMIK;
* YeTKO 1 SICHO BbIPAXATb CBOW MbIC/I B YCTHOM W MUCbMEHHOI GopMe MO XMMUYeCKM BOMPOCaM;
* KpUTWYeCK MHTEePNPeTUPOBaATL UCTOUHUKI XMMUYECKOn MHhOopMaLmK;
+ 33/13BaTb NP0O6NEMATU3MPYIOLLME BOMPOCHI, KACAKOLLMEC XUMUYECKUX MPOLIeCCOB;
+ BUAETb MeXAUCLMNANHAPHbIE CBS3W XUMIN C APYTUMI HAYKamK;
+ MPe3eHTOBATb Pe3ynbTaTbl CO6CTBEHHbIX XMMUYECKIX NCCNeL0BAHMIA N SKCMepUMEHTOB.

3HaHue/TloHUMAHKe:
- OCHOBHbIe pa3aenbl XMMIN (06113 XUMKS, HEOPraHNYEeCKast XUMIS, OPraHNYeckas XMMns).
- KntoyeBble XuMMYecKne 3aK0HbI, TeOPUM 1 KOHLeNLIAN.
- MeToabl XMMUYeCKNX NCCNEeA0BaHMIA U X 3TUYECKNE aCMeKTbl.
- TloaxoAbl K aHANM3Y OLINGOK B XMMUYECKIX PACCYXXAEHNSX U IKCNEepUMEHTaX.

B3auMOCBA3b C MPOrPAMMON BOCIUTAHMS

fporpamma COfeCTBYeT YCBOGHMIO LIeHHOCTell, HAMpaBfeHHbIX H3 Pa3BUTHe ANYHOCTM U (HOPMMPOBaAHME
PAXAAHCKON NO3nLNN:
- Pe6éHOK B ueHTpe: O6yyeHMe CTPOUTCA HA OCHOBE MHTEPECOB U OMbITA YYALLMX(SH, CTUMYAMPYA UX K
CaMOCTOATENBHOMY MOUCKY 3HAHWIA 1 HOPMUPOBAHIIO COOCTBEHHOTO MHEHNS.
+ YeCTHOCTb U CNpaBefANBOCTb: MPOrpamMma YunT 06beKTUBHOMY aHANM3Y MHDOPMALIAN, MONCKY NCTUHDI
N GOPMNPOBAHNID 060CHOBAHHBIX CYXKAEHNNA, M36eran MaHUNYAALMIA N NPeAB3ATOCTH.
+ [lOCTOMHCTBO M YyBaxeHue: Pa3guTe YBAXMTENbHOTO OTHOLIEHWA K PA3NNYHbIM TOYKAM 3peHus,
MpU3HaHNe MHOro06pasus Yen08eyeCcKoro OnbITa U KYAbTYPHLIX 0CO0EHHOCTeN.
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- B3aumonomolub n coTpyaHuYecTBo: OopmMPOBAHME HABLIKOB PabOTbl B KOMAHAE, COBMECTHOTO
peLleHns npobnem 1 B3aUMONOAAEPXKKN B MpoLiecce 06yyeHus.

+ WHMUMATMBHOCTL M HepasHoAywMe: CTUMYAMPOBAHWe AKTUBHOWN MO3WLIMM YYALLNXCA, UX TOTOBHOCTM
33/1aBaTb BOMPOCbI, aHANM3MPOBATL NPOONEMbI U UCKATbL HOBbIE PeLLeHNns.

- (amosbipaxeHune u passutue: [1porpamma CnocoobCTeyet ray6boKoMy MOHUMAHUK COOCTBEHHOMO
MIPOBO33PEHIA, PA3BUTIIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.

- LeneyctpemneHHOCTb U pa3suTre: OpUeHTALMs Ha JOCTUXEHUE BbICOKNX aKafieMnyecknx pe3ynsTaTos
W NOCTOAHHOE COBEpLLEHCTBOBAHNE (BOWX 3HAHWI 1 HABbIKOB.

OXMAaeMble MeTanpeMeTHbIe pe3yNbTaTbl NPOrpamMMbi

- AKTMBHO BbICNYLUMBATb M aHANN3UPOBATL PAa3NINYHbIE TOUKN 3pEHKS.

- BblIaBNTb 1 HOPMYNNPOBATL XMMUYECKKMe NPO6NeMb, MOHUMATb UX KOHTEKCT M NOCAeACTBIS.

- Bblnensatb BaxHble acnekTbl MHOOPMALIMK U3 XUMIYECKMX TeKCTOB U UCCNe0BaHMUI.

- (TPYKTYpPMPOBAHHO W NOCNeA0BATENbHO 060CHOBLIBATL CBOK) MO3NLIMIO MO XUMUYECKUM BOMPOCAM.

+ MbICAUTL TBOPYECKM, HAXOANTb HECTAHAAPTHbIE MOAXOABI K PeLeHN0 XUMUYeCKNX 33fau.

- TlOHMMaTb, KaK BbIPAXAeTC OCHOBHAS M BTOPOCTENEHHas WHQOPMALNS B TeKCTaX Pa3fMUHbIX
(YHKUNOHANLHO-CMbICNIOBLIX TUMOB peun, 1 HOPMYNMpOBaTb Temy, WAer, Mpobaemy 3TUX TeKCTOB B
KOHTEKCTe XMW,

- TIOHMMaTb, YTO TaKoe KOHTEKCT (COLMANbHbIA, NCTOPUYECKMiA, KYNbTYPONOTUYECKN 1 AP.) B XUMUN.

+ Y4uTbIBaTb MHOT006Pa3Ne KOHTEKCTOB NP MHTEPMPETaLIMN XMMUYeCKON MHGOpMALIN.

- JIOTMYHO, NOCNeA0BATENbHO W MAKCMMANbHO MOMHO MepefaBaTb Pa3NNYHOTO POAA  XUMMUYECKYH
NHPOPMALWMID, NCMONb3YA Bep6anbHble N HeBep6anbHble CPeACTBa.

- (TaBUTb Cepbe3Hble 1 PEANUCTUYHbIE LieIN B N3YUYeHUN XUMUN.

Copepxanue mopyna
fop 1 (96 akapnemmyeckux 4acos)

Kon-Bo Bupbl
CopepxaHue Bupbl earenbHOCTH Pecypcbl

4acoB OL|eHNBAHMUSA

Pazpen 1. Ousmnyeckas xumus (32 yaca)

ATOMHasn CTPYKTYpa BeLlecTBa 4 06cyxpeHune, npocmoTp | PeweHune Yye6HuK no

- YaCTULbI B aTOME, aTOMHbIN Paanyc BMAEO, pellieHne 3a[ad | 3aAaHui, husnyeckoit

- U30TOMbI TeCTUpOBaHME | XUMUK

- 3N1eKTPOHbI, 3HepreTnyeckne YpoBHH

1 aTOMHble 0p6uTanu

- SHEeprua MOHNU3aLnNn
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
ATOMBI, MONEKY/bI N CTeXUOMeTpuUs 4 06cyxpenue, npocmotp | PelueHne Yye6HNKM no
- OTHOCMTeNbHAA Maccam aTomMa U BMUAEO, peLleHne 3334 | 3afaHui, o6Len xumuu,
MONIeKY bl TeCTMpoBaHne | TabnuLbl
- MOAb 1 Yncno Asoraapo MeHpeneesa,
- hopmynbl Moaenu
- PACYéTbI N0 YPABHEHNAM peaKLmil: aTOMOB.
MACCbl M 06bEMBI paCcTBOPOB 1 ra308
Xumunyeckue Cssi3u 4 06cyxpeHune, npocmoTp Yye6HNKM no
= 3N1eKTPOOTPULATENILHOCTb U1 BMAeO, peLleHne 3a1ay o6LLen xummun
NPUPOAA XMMUYECKOW (BA3N
- NOHUYeCKme (BA3N
- (B3N B MeTaNNax
- KOBA/IeHTHAA 1 JOHOPHO-
AKLLenTopHas (BA3b
- (hopmbl Monekyn
- MeXMONeKyNApHble
B3aMMOAENCTBISA, INeKTPOOTPULLA-
TeNbHOCTb U CBOWCTBA CBA3eN
- (XxeMbl 06pa30BaHNA XMMIYECKON
(BA3W (TOYEYHO-LLTPUXOBbIE
[MArpammbl)
ArperatHble COCTOAIHMA BelleCTBa 4 06CyXaeHune, NpoCMoTp Y4e6HuKN no
- 1a3000pa3Hoe CoCTosAHNe: BMAeO, peLleHne 3a8ay obLLen xumuy,
NeanbHble 1 peanbHble rasbl, BMAeo-
ypasHeHWe KnanenpoHa-MeHfeneesa nekunm,
(pV = nRT) Hay4Hble
- (BA3N U CTPYKTYPa (TaTby
XuMMnyeckas TepMmoAMHaMUKa 4 06cyxpeHne, npocmoTp
- 7ennoBoi 3HPeKT XMMnyecKon BMAeO, pelLleHne 3anay
peakumu (3HTanbnus, AH)
- 33KO0H lecca
INEKTPOXuMus 4 06cyxaeHune, NnpocMoTp

= OKNCNUTENbHO-BOCCTAHOBUTE/IbHbIE
npoueccbl: nepeHoC 31eKTpOHOB 1
N3MeHeHKne cTeneHn OKNcneHns

BNAeO, pelleHne 3afa4
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CopepxaHue

Kon-so
4yacos

Bupbl fearenbHOCTH

Buppbl
OL|eHUBAHUA

Pecypcbl

XuMmnyeckoe pasHoBecue

- XMMNYecKoe paBHoBecue:
06paTnmble peakumnu, AUHAMUYECKoe
paBsHoBecKe

- Teopna KUCNOT N OCHOBAHWIA
bpéHctepa-Noypu

06cyxpeHune, npocmoTp
BMAEO, pellieHne 33434

KnHeTnka Xxumnyeckux peakumm

= CKOpPOCTb XMMNYeCKON peakunm

- BAMSHME TeMnepaTypbl HA CKOPOCTb
PeaKLnn 1 NoHATHe SHeprum
aKTVBALNN

- TOMOTeHHbIN 1 reTeporeHHbIn
Katanu3

06cyxaeHne, NpocmoTp
BMAEO, pelleHne 333y

PelweHune
3aA3HNN,
TeCTUpoBaHue

Yye6HUKN No
obLien xumnn

Pa3nen 2. Heopranunyeckas xumms (26 yaca)

Mepuoamnyeckasa tabnmua

- NepuoANYHOCTL GU3MYeCcKmnX
(BOWCTB 3-11 rpynnbl 31eMeHTOB
- NEepUOANYHOCTL XUMNYECKUX
(BOWCTB 3-11 rpynnbl 31eMeHT0B
- NEepUOANYHOCTL XUMUNYeCKIX
(BOWICTB ApYriX 3/1eMeHTOB

8

2-9 Tpynna 31eMeHToB

- CXOACTBO W TeHAHLNN B CBONCTBAX
MeTannos Il rpynnbl (0T MarHua Ao
6apus) 1 nx coeanHeHui

17-a rpynna

- (hm3nyeckne (BONCTBA INEMEHTOB
17-7 rpynnbl

- XMMMWYecK1e CBOMCTBA rafloreHos 1
ranoreHoBoA0pPOA08

- HEKOTOpble peakunn NoHoB
ranoreHnos

- XMMWUYeCKne CBOMCTBA XN0Pa

A30T # cepa

PelleHune 3afay,
coCTaBneHne Gopmyn,
[leMOHCTpaL K

PelleHne
3aA3HNN,
TeCTUpoBaHue

Yye6HuKM no
HeOopraHnyeck
0N Xumum,
BMAEOMATEPU
Nbl,
nepuoanYecKa
9 136113,
CNpaBoYHble
MaTtepuansl,
nabopatopHoe
000pya0BaHNe
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CopepxaHue

Kon-so
4yacos

Bupbl fearenbHOCTH

Buppbl
OL|eHUBAHUA

Pecypcbl

Pa3pen 3. OpraHnyeckas xumus (38 4acos)

BsepeHue B OPraHNYecKyo XMmuio
- OopMyNbl, GYHKLMOHANbHbIE
TpynMbl U HOMEHKNATYPa
OPraHNyecknx coefiMHeHNN

- X3paKTepUCTUKI OpraHnyecKmx
peakuuu

- NPOCTPAHCTBEHHOE (TpOeHue
OPraHNyYecKknx Monekyn: a- n -CBA3N
- U30MepUA: CTPYKTYpHAs U
(Tepeonsomepus

3

Yrnesopopopbl
- ANKaHbl
- a/IKeHbl

[anoreHnpou3sopHbie
YyrnesoAopoAOB
- FAN0reHoaNKaHbl

TMAPOKC coeMHeHus
- CUPTbI

Kap6oHunbHble coefuHeHns
- anbAerufibl 1 KeTOHbI

Kap6oHoBble KUCUI0TbI N UX
Npou3BoAHbIE

- KapOOHOBbIEe KNCOTHI

- CNOXHble 3hupbl

A30TOCOAEpXallue coefuHeHNs
- NepBNYHbIe AMUHbI
~ HUTPUNbI U OKCUHNTPUAbI

Peakuuun nonumepusanmu

OpraHuyeckuii CuHTe3

PeweHve 3aaay,
cocTaBnieHne Gopmyn,
[LleMOHCTPaLIMN

PeweHue
33aHuN,
TeCTUpoBaHue

AHanuTU4eckne metopabl
- NK-cnekTpockonus
- Macc-cnektpomeTpua

PelueHne 3aaay,
cocTasnieHne Gopmyn,
[LeMOHCTpaL{AN

PeweHue
3aA3HNN,
TeCTMpoBaHue

YyebHuK no
OpraHnyeckon
XNMuK,
MOAenu
MONeKyn,
HayuHble
(TaTby,
BMAeoMaTepma
bl N0 TeMam
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lon 2 (96 akapnemmnyeckmx 4acos)

Kon-8o Bupbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OLeHMBaHMS
Pazpen 1. Ousmnyeckas xumus (22 yaca)
XUMnyeckan TepmoANHAIMMKA 6 06cyxpeHune, npocmoTp | PeweHune Yye6HuK no
- 3Heprua KpUCTanNnyeckon peLeTku BMAeO, peLleHne 33a4 | 33[aHuN, (uznyeckoit
W LMKNbI BopHa-Tabepa Tectupoganne | XMW,
BMAEOMaTepna
~ 3HTANbNNUN PACTBOPEHNS
Nbl, HAYYHble
ruaparayum CTaTbi
- U3MeHeHue 3HTponuu, AS
- N3meHeHwe 3Hepruu M66ca, AG
JIneKTpoxmmua 6 PeLueHune 3asay, PeLueHune
- 3/1eKTPONN3 nposefeHue 33[aHNN,
- CTAHAAPTHbIE 3NeKTPOAHbIe 3KCMepUMEHTOB, TeCTMpoBaHue
noTeHunanbl (E°), CTaHAapTHbIe COCTaBNEHNe
noTeHUManbl aueek (E°a4) n YPaBHEHNI peakumi
ypaBHeHne HepH(Ta
XuMmnyeckoe pasHoBecue 4
- KNCNOTbI U OCHOBAHUA
- K03hdULMeHTbI pacnpeaenerms
K1HeTMKa XMMn4ecknx peakumit 6 PewieHue 33pay, Pelenne
- NIPOCTble KUHeTYeCKe YpaBHeHns, nposefeHue 33[3HNN,
NOPAROK PeaKLNN U KOHCTAHTbI 3KCMeprUMeHTOB, TeCTMpoBaHue
CKOpPOCTH C0CTaBNeHne
- TOMOTeHHbIN 1 reTeporeHHbIN YPaBHEHWI peakuum
KaTanu3
Pasaen 2. HeopraHnyeckas xumus (16 4acos)
2-9 rpynna 4 PeleHne 3afay, Pewienne Yye6HuK no
- 33aKOHOMEPHOCTMN B CBOWCTBAX coctasneHne Gopmyn, | 3aAaHuiA, HEOpraHnyeck
MeTannoB 2-it rpynnbl (0T MarHua Ao eMOHCTPaALINN Tectuposanue | OV XVIMIW,
N maTtepuansl
6apus) 1 Nx coeanHeHmi s
XMMUA NepexofHbIX IN1eMeHToB 6 Peluenne 3apavy, Na60PaTOpHbIX
- 06Lme Gu3nyeckne n Xummyeckme cocTasnieHne Gopmyn, pabot

CBOWCTBA 3/1EMEHTOB NepBoro
nepexoAHoro pana (0T TMTaHa A0
Megam)

[eMOHCTpaLnK
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl

YacoB OLleHUBaHMUA

- 06LLMe Xummnyeckune CBOICTBA d- 6 PelleHune 3afay, PewleHue

3/1IeMeHTOB NepBoro nepuoaa (ot COCTaBNeHNe GOpMyA, | 33aaHUiA,

TUTaHA [0 Mefn) [eMOHCTPaLMK TeCTMpoBaHue

- OKPaCKa CNIOXHbIX COeANHeHUI

- (Tepeon3omMepus KOMMIeKCHbIX

COef\HeHuni

- KOHCTaHTbI YCTONYMNBOCTH

Pasaen 3. OpraHuyeckas xumus (48 4acos)

BsepeHne B OPraHNYecKylo Xumuio 6 PelleHune 3afay, PeweHue Yye6HMKN No

- (hopmynbl, GYHKLMOHANbHbIE nposefeHue 33[3aHNN, OpraHn4ecKoi

rPYNMbl 1 HOMEHKNATYpa 3KCMEPUMEHTOB, Tecuposanne | XMMAR,

OPraHnyecKknx coegHeHnn coaasnevae , mﬂ:xw

- XapaKTepUCTUKI OpraHnyeckmx YPaBHeHUI peakLmi

peakuuu

- NPOCTPAHCTBEHHOE (TpOeHue

apPOMATUYECKNX OpraHnyecKknx

MONEKYN: G- 1 TT-(BA3N

- ONMTNYeCKas n3omepus

[anoreHopraHnyeckue coefMHeHmns

[mppokcucopepxalyue coefuHeHus PelleHune 3afay,

- CNNPTbI CoCTaBneHne Gopmyn,

- (heHon [LeMOHCTpaLnK

Kap6oHoBble KUCUI0TbI N UX 6 PelleHune 3afay,

Npon3BoAHbIE CoCTaBneHne Gopmyn,

- Kap60HOBbIe KNCNOTb [eMOHCTPaLMK

- CNOXHble 3hupbl

XnopaHruapupabl KapboHoBbIX 6 PeleHne 3afay,

Kucnort CoCTaBneHne Gopmyn,

A3oToCopepxallue coefuHeHuns 6 [eMOHCTpaLMK

- NepBUYHbIe 1 BTOPUYHbIE aMMUHbI

- (heHNAMIH 11 330C0eAUHEHMS

- amuapbl

- AMMHOKUCNOTbI

Monumepusauma 6

- NO/WMKOHAEHCaL M

- NPOTHO31POBAHME TUMa PeaKLnK
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OL|eHUBAHUA

NOANMEpU33LINK
- pa3pyLaemble NOANMEpbI

OpraHnyeckunii cuntes 6 Nlekuus, cemmnHap TecTnpoBaHue YyeOHuK
Pa3pen 4. AHanm3 (10 yacos)

AHannTMYyeckne metoabl 10 PellieHne 3apavy, PelieHne YyeOHUK 1o

- TOHKOCNOHAs XpomaTorpadms coCTaBneHne Gopmyn, | 3anaHuil, Xumuin,

- 133083 Xpomarorpadus / [eMOHCTPaLWH TecTupogakue | BUAEOMATEDUA

Nbl
KMAKOCTHAS XpomaTorpadus

- cnekTpockonusa AMP Ha appax
yrnepoga-13

- CNeKTpocKonus npotoHHoro AMP ('H
AMP)

2.6. Paboyas nporpamma MoAyRs «[10NONHUTENbHbIE BOMPOChI KYPCa GU3NKu»

Hactoawmii - moaynb  «[lONONHNTENbHbIE BOMPOCbI  Kypca (U3nKM»  pa3paboTaHa B COOTBETCTBAN C
(enepanbHbIM roCyAapCTBEHHbIM 06pa30BaTeNbHbIM CTAHAAPTOM CpefHero obuwero 06pa3osaHus (Proc C00)
n yrnybnset ero copepxaqne. OH 0TpaxkaeT GYHAIMEHTAIbHYIO POib BU3NKN B MO3HAHUM 33KOHOB NPUPOAbI —
0T MUKPOMMPA [0 MAKpPOKOCMOCA, @ TaKxe €€ 3HauyeHue [NA COBPEMEHHbIX TeXHONOrUH, HAYKM U
MOBCEiHEBHOM XN3HN.
B yCnoBusax CTpeMMTENbHOTO TEXHONOMNYeCKOro NPorpecca u pocta POAN HAYUHbIX OTKPbITUIA 3HaHWE (BU3MKKM
(TAHOBUTCA OCHOBOW ANS (DOPMUPOBAHUA HAYYHON KAPTWHBbI MWPA, MPUHSTUS O6OCHOBAHHBIX PeLleHni W
MOHVMAHNA NPUHLNMNOB PabOTbl COBPEMEHHbIX YCTPONCTB U CUCTEM.
Mporpamma OpPWeHTMPOBAHA HA BbIMONHEHNe AKTYanbHbIX TPeOOBaHWA K (U3NYecKoMy 00pa30BaHNKD U
NMPU3BaHA3 Pa3BMBATL Y YUALLNXCA:

o QHANMTMYECKOE MblLLEHNe,

e Ha3BbIKM 3KCMepUMEeHTaNbHOM paboTbl,

o KpUTMYECKOe BOCMpUATE MHDOPMALNK.
OHa €noco6CTBYeT HOpPMMPOBAHNIO HAYYHOrO MOAXO0AA, OCHOBAHHOTO HA aHANAM3Ee IMMUPNUYECKMX [AAHHBIX W
NOTNYECKOM OCMbICNEHNM (BU3MYecKnx BNEeHWA, 3 TakKe BOCMUTbIBAET OTBETCTBEHHOE OTHOLIEHWe K
NCNONb30BAHNID LOCTUXEHNIA HAYKM.
0co60e BHUMaHWe YAenaeTca pasBUTUID MeTanpeaMeTHbIX KOMNeTeHUU 1 UCCneoBaTeNnbCknx YMeHNin, Yto
N03BONSET YYALUMMCA He TONbKO YCBANBATL TOTOBble 3HAHWA, HO M CAMOCTOATENbHO BbLIABUIATL TUMOTE3bl,
NNAHMPOBATL W NPOBOANTL IKCMEPUMEHTbI, AHANN3MPOBATL UX Pe3ynbTaTbl U AeNnaTb apryMeHTUPOBAHHbIE
BbIBOAbI. KNKoYeBbIMM 0C06@HHOCTAMM NPOTPAMMbIl ABNAKOTCA:

e WHTerpauua Teopetnyeckoro MaTepruana ¢ NpakTMYeckon AeaTenbHoOCTbLI,
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o TpVUMeHeHIe NHTEePaKTUBHbIX GOPMATOB 06yYeHNs,

e 1ICNONb30BAHNE KenCcoB 13 peanbHON HAYYHON U NHXEHepHOW NPaKTUKMK,

e BK/IKOYEHME KOMMBIOTEPHOrO MOAENIMPOBAHNSA N CUMYNALNNA.
B 0CHOBY MnporpamMmbl MONOXEH MpUHUMN «0by4yeHne uepe3 AedTenbHocTb» (learning by doing),
06ecneynBatoLLMil BbICOKYK BOBNEYEHHOCTb YY3LIMXC M (DOPMUPOBAHME YCTONUMBLIX KOMMeTeHUuit. Kpome
TOro, MPOrpaMmMa YUYMTLIBAET 31eMeHTbl MeXAYHAPOAHOr0 OMbiTa, HAMPaB/eHHble HA Pa3BUTUE KPUTUYECKOTo
MbILUNEHNS U KYNbTYPbl BeieHNs HAYYHON ANCKYCCUM B KOHTEKCTe GU3NYeCKnX NCCnesoBaHuNi.

06pa3oBaTenbHble e NPorpammbi

* M3YuYnTb 6330Bble MOHATHS, 33KOHbI 1 TEOPUN DU3NKK;

- Pa3BUTb HaBbIKN NpoBeaeHNs GU3NYecknx SKCNePUMEHTOB 1 aHaNN3a UX Pe3yNbTaTos;
* HAYYMUTbCS NPUMEHSTb Bu3Nyeckne 3HaHUS ANS PeLleHns NPAKTUYecknx 3afay;

- copmMupOBaTH 3TMYECKOE OTHOLLEHME K NCMO/Ib30BAHMID HAYYHbIX AOCTUXEHNIA;

- Pa3BMUTb NCCNEA0BATENbCKME KOMNETEHLNN B 0611aCTH BU3MKM.

3apauM Nporpammol

1. 0cBOEHMe yyaLMMKUCs GYyHAIMEHTaNbHbIX MPUHLIMNOB (U3MYECKOro aHaN3a.
2. ToAroToBKa YUALMXCA K YYACTMIO B ANCKYCCUSX W NPe3eHTaLMUAX Mo GU3nyeckum Temam.
3. (noco6CTBOBATH Pa3BUTHIO HABbLIKOB 6€30MaCHOI PaboThl C HU3MYeCKUM 060pYA0BIAHNEM.

PabouNM MaTepuanom CAYXaT afanTMpOBaHHble M HeafanTUPOBAHHbIE HAyuHble W HAYYHO-NONYNSPHbIe
TeKCTbl, CTaTby, UHDOrpaduKa, BUAECOMATEPUANDI, 3 TAKXKE OMUCAHNS DU3NYECKMX IKCMEePUMEHTOB 1 AaHHbIe
NCCNe0BaHNI. OTAMUYMTENbHOM 0CO6EHHOCTbIO AQHHOI MPOrpaMMbl SBASIETC HAaNPABNEHHOCTb HA Pa3BUTMe
KPUTUYECKOr0 MbILINEHNS U MCCAe0BATeNbCKNX HABLIKOB B Pa3HO0OPA3HbIX AMANOTMYeCKMX (HopmaTax
Pa6oTbI, YTO CNOCO6CTBYET FAY6OKOMY OCMbICTIEHMIO MaTepuana u GOpPMUPOBAHMIO CO6CTBEHHOM NO3ULINN.

Appecat nporpammbl: yuaimecs 15-18 neT. ITOT BO3PaCT SBNSETCA CEH3NUTMBHbIM AN (GOPMMPOBAHMA
HAYYHOTO MUPOBO33PEHNS, PA3BUTUSA KPUTUYECKOTO MbILLNEHUA 1 CamopedneKcum.

Oopma 06yyeHns: 04Has.
0C06eHHOCTI OpraHM3auMu 06pa3oBaTe/ibHOr0 MPOLeCCa: OCHOBHAS (QOpMa PaboTbl HA 33HSTWM TPYNNOBas,
COCTaB rpynnbl NOCTOAHHbIA. A3bIK NPenofaBaHNUA - PYCCKNIA, AHTIMACKUIA A3bIK.

Cpok peanu3aLunu nporpammbl: 2 roaia.
06Lee KoNMYeCTBO YaCoB - 192, KONMYECTBO YaCoB B HEleNH0 - 3 aK.u..

YpoBeHb CNI0XHOCTM MPOrPaMMbl: [laHHAs NMPOrpamMma 63a30BOTO YPOBHS CNIOXHOCTM, KOTOPbII Mpeanonaraet
3yyeHne 6330BbiX 3HAHWIA, YMEHNI 1 HABbIKOB N0 0BNAAEHMIO 0CHOBAMN DU3MKIA.
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MnaHupyembie pe3ybTaTbl 06yYeHus

YMeHus [HaBbIKK:
* MPUMEHNATb 0CHOBHble n3nyeckre KOHLeNUMM ANs aHann3a Gunyecknx SBneHui;
+ (GopmynnpoBaThb 11 aHaNN3MPOBATL r3nYeckne runoTesbl;
*  PACNo3HABATb M OLEHNBATL PA3NMyHbIe UCCNeA0BaTeNbCKNE MeTOAbI B GU3NKE;
* YeTKO 1 SICHO BbIPAXaTb CBOW MbICAIM B YCTHON W NUCbMEHHOR opme No (u3nyeckum Bonpocam;
* KPUTNYECKN MHTepPNPeTUPOBATH NCTOYHNKN GU3NYecKoi HhopmaLmy;
- 33[1aBaTb NP0O6AEMATM3MPYHOLLME BOMPOCHI, KacatoLnecs Gpusnyeckux npoLeccos;
* BMAETb MEXAMCUMNANHAPHbIE CBA3M DU3NKN C APYTUMI HAYKAMUA;
- Mpe3eHT0BaTb Pe3yNbTaTbl COOCTBEHHBIX GU3NYECKMX MCCe0BAHMIA U IKCNEPUMEHTOB.

3HaHue/TloHUMaHKe:
- OCHOBHble pa3fenbl GU3NKK (MeXaHnKa, TepMOAMHAMIK], SNEeKTPUYECTBO, MArHeT3m, ONTUKa, aTOMHas
N SaepHas Gusnka).
- Kntouesble hu3myeckme 3akoHbl, TEOPUN 1 KOHLENLNN.
- MeTopbl GU3NYeCKUX UCCAEA0BAHUIA 1 X ITNYECKME ACMEeKTbl.
- Tloaxoapl K aHaNM3Y OWMGOK B GU3MYECKMX PACCYKACHUSX W IKCNePUMEHTaX.

B3auMOCBA3b C MPOrPAMMON BOCIUTAHMS

MporpamMmma COAeACTBYET YCBOEHWNKD LIEHHOCTEN, HANpaBAeHHbIX HA Pa3BUTHE AWYHOCTU U (HOpMUPOBaHNeE
TPAXAAHCKOW no3uunu:
+ Pe6E&HOK B LleHTpe: O6yyeHne CTPOMTCA HA OCHOBE WHTEPECOB U OMbITA YYaLWMXCA, CTUMYAMPYA UX K
CaMOCTOSATENbHOMY MONCKY 3HAHWIA U GOPMUPOBAHMED COOCTBEHHOTO MHEHMS.
+ YeCTHOCTb M CNPAaBEANMBOCTb: [IPOrpamma yunuT 06bEeKTMBHOMY aHANN3y MHDOPMALIMKM, MOUCKY NCTUHDI
N GOPMNPOBAHNID 060CHOBAHHbIX CYXKAEHNNA, U36eras MaHUMYAALMIA N NPeAB3ATOCTH.
+ [\OCTOMHCTBO W YyBaXeHWe: Pa3BuTie YBAXKWUTENbHOrO OTHOLIEHMA K PA3INYHBIM TOUYKAM 3peHus,
MPU3HaHNe MHOro06pasuns Yes0BeYeCcKoro OnbITa U KYSbTYPHbIX 0CO6EHHOCTeN.
+ B3ammonomoulb M COTPyAHMYeCTBO: (DOPMMPOBAHME HABLIKOB PaboTbl B KOMaHAe, COBMECTHOro
peLleHna npobniem v B3aUMONOAAEPXKKM B MpoLecce 06yyeHus.
* MHUUMATMBHOCTL M HepaBHoAylwMe: CTUMYANPOBAHNWE AKTUBHOM MO3MLMM YYALLMXCSH, UX TOTOBHOCTM
33[1aBaTb BOMPOCbI, AHANN3MPOBATL NPO6AEMbI U NCKATb HOBbIE peLLeHNs.
- (amosblpaxeHne u passutue: [Iporpamma Cnoco6CTByeT rAy60KOMY MOHUMAHUKD COOCTBEHHOMO
MUPOBO33PeHNSA, PA3BUTUH) CAMOCO3HAHUA N INYHOCTHOMY POCTY.
+ LleneyctpemnieHHOCTb U pa3suTre: OpyUeHTaLmna Ha JOCTUKEHNEe BbICOKMX aKajeMUyecknx pesynbTaros
1 NOCTOAHHOE COBEpLLUEHCTBOBAHME (BOMX 3HAHUI 1 HABLIKOB.
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OXMAaeMble MeTanpeMeTHbIe pe3ynbTaTbl NPOrpamMMbi

+ AKTUBHO BbICNYLUMBATL U QHANU3MUPOBATHL Pa3NINYHbIE TOYKU 3peHNs.

- BbIaBnsTb 1 HOPMYNNPOBATL GU3NYeckme Npo6aembl, NOHUMATb UX KOHTEKCT U NOCNEeACTBIS.
- Bblnensatb BaxHble acnekTbl MHOOPMALK U3 BU3MYECKNX TEKCTOB W NCCNeL0BAHMIA.
- (TPYKTYpPMPOBAHHO W NOCNeA0BATENbHO 060CHOBLIBATL CBOK) MO3NLMIO MO HU3MYECKUM BONPOCAM.

+ MbICAUTbL TBOPYECKM, HAXOANTH HECTAHAAPTHbIE MOAXOAbI K PeLleHuto d)VBVI‘-IeCKVIX 3dau.

- [IOHMMaTb, KaK BbIPAXAETCA OCHOBHAS M BTOPOCTENeHHas MHAOPMAUMS B TeKCTax Pa3NUHbIX
(YHKLUNOHANbHO-CMbICNIOBLIX TUMOB peyn, U HOPMYNMpOBATL Temy, WAer, Mpobaemy 3TUX TeKCToB B

KOHTEeKCTe QU3NKIA.

- TIOHMMATb, YTO TaKoe KOHTEKCT (COLMANbHbIN, NCTOPUYECKIA, KYNbTYPONOTMYECKNI 1 Ap.) B du3mke.

+ YuutblBaTh MHOF006Pa3I/Ie KOHTEKCTOB Npu NHTEprpeTaunn d)VI3I/I‘-IeCKOI7I VIHq)OpMaLlVIVI.

- JIOTMYHO, NOCNeA0BATENbHO W MAKCMMANbHO MOMHO MepefaBaTb Pa3NNYHOTO poaa  (U3Myeckyr
MHQOPMALMHD, NCMONb3YA BepbanbHble N HeBep6anbHble CPeACTBa.
- (TaBWTb Cepbe3Hble 1 PEANUCTUYHbIE LiefiN B N3y4YeHnn GU3nKK.

Copepxanue moayna

lfon 1 (96 akapnemnyecknx 4acos)

Kon-8o Bupbl
CopepxaHue Buabl peatrenbHOCTH Pecypcbl
Yyacos OLleHNBaHMA
Ou3nyeckune BeIMYUHBI N eAUHNLbI NleKuum, cemnHapbl, Tectuposanue, | Yye6HMK no
u3mepenus NabopaTopHble paboThl, | OMPOCHI du3snke,
- (hn3nyeckme BNNYMNHDI peLueHue 3334 no BuUAeo-
- tncrema (U Teme MaTepuanbl
- MOrPEeLLHOCTN N HeonpeaeNeHHOCTH
N3MepeHni
- CKanapHble 1 BEKTOPHbIe BeANYNHDI
KnHemaTtuka JleKunu, cemnHapl, Tectnposanue, | YyeOGHUKM No
- YpaBHeHue [iBUXeHns NabopatopHble paboTbl, | OMPOCHI, MeXaHuKe,
[IMHaMMKa peLueHue 333y no nabopatopHble | nabopatopHoe
~ IMIYALC 11 3KOHbI HbIOTOHA Teme paboTbI 060pyAoBaHMe

- HepaBHOMEpHOe ABIXeHMe
- IMNYNbC TeNa W 33KOH COXpaHeHNs
MMMYbCa

Cunbl, NAOTHOCTbL U aBieHne
- BpalLaroLLlee feicTane Cunbl
(MOMeHT cinbi)

NeKumm, CeM1Hapbl,
NabopaTopHble paboTbl,
peLleHue 33aay
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CopepxaHue Kon-go Bupbl fearenbHOCTH BuAb! Pecypcbl
4acos OLleHUBaHMUA
- paBHoBecue un
- MNI0THOCTb U [iaBNieHne
Pa6ora, 3Heprusa, MoLHOCTL J\eKunu, cemuHapbl, TectnposaHue, | YyeOGHUKM Nno
- COXPaHeHue 3Heprum Nab0opaTopHble paboTbl, | OMPOCHI, du3snke,
- MOTeHLMANbHASA W KUHeTHYeCKas peLleHne 3343y no nabopatopHble | nabopatopHoe
3Heprum Teme paboTbl 000pya0BaHNe
Nedopmauns 18epabix Ten TectmposaHue, | BUAEO-
- MeXaHNyecKoe HanpsaxeHue n 0npocbl, MaTtepuansl
nedopmauns NabopaTopHble
- ynpyroe 1 NNacTUyeckoe nosefeHne paboTLI
MaTepuanos
BonHbI Nekumu, Cem1Hapbl, TecTnpoBaHue,
- beryuime BoNHbI Nab0opaTopHble paboThl, | OMPOCHI,
- ronepeyHble 1 NpOAO/bHbIE BOJHBI peLleHve 3343y no NabopaTopHble
- AONNepOoBCKIiA 3G heKT Ang Teme paboTbl
3BYKOBbIX BOJIH
- LIK3Na 31eKTPOMArHNTHbIX BOSH
- NONApU3aLUmns
llpuHUMN cynepno3uyum J\ekuum, cemnHapsl, TectnpoBaHue,
- CTALOHAPHbIE BOJIHbI N1ab0opaTopHble paboThl, | OMPOCHI,
- Andpakumns peLleHue 3343y Mo NabopaTopHble
- UHTepdepeHLms Teme paboThI
- AM(DPAKLNOHHAS peLleTKa
INeKTpuYecTBo J\ekuum, cemnHapsl, TectuposaHue, | Yye6HUKM Nno
- 31eKTpnYeCKas Lenb N1ab0opaTopHble paboThl, | OMPOCHI, du3snke,
- 3NIeKTpNYeCKas HanpskeHue 1 peLleHue 3343y Mo nabopatopHble | NabopaTopHoe
MOLLIHOCTb Teme paboTbl 000pyA0BaHNe
- 3NeKTpNUYecKoe 1 yaenbHoe BMAeo-
onpoTusneHne MaTepuanbl
Llenn noCTOSAHHOrO TOKa Nekunu, cemnHapl, TecTMpoBaHue,
- MpaKTYecKue 3neKTpuyeckne Lenm N1ab0paTopHble paboThl, | OMPOCHI,
- npasuna Kupxroda peLlieHue 333y Mo NabopatopHble
- PA3HOCTb NOTEHLMaNnos Teme paboThI
OUN3MKa 3/1eMeHTApPHBIX YacTuL Tectnposauune, | YyeOHuMK no
- aTOMbI, aTOMHble AAPa, onpocsl Af1epHoOI
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OLleHUBaHMUA
PaAN0AKTUBHOCTD, dusmke
- (hYHNAMEHTaNbHbIE YaCTULb
lop 2 (96 akapemmyeckux 4acos)
Kon-8o Bupbl
CopepxaHue Buabl pearenbHOCTH Pecypcbl
4acos OLleHUBaHMUA
Kpyrosoe pBuxeHue JleKuum, cemnHapbl, TectmpoBaHue, | Y4eOHNKM MO
- KNHEMATVKa PaBHOMEPHOT0 Nab0opaTopHble paboThl, | OMPOCHI, MEXaHIKE,
LBIXEHINA M0 OKPYKHOCTH peLLeHme 33434 o na6opatopble | 1360paTopHoe
000pyA0BaHNe
- LIeHTpOCTpemMuTeNibHoe YCKOpeHmne Teme paboTbl,
[paBuTaLIMOHHbIE NONA Nekunu, cemnHapsl, KOHTPO/ibHble YyebHNKM no
- IPABUTALIMOHHbIE NONS nabopatopHble paboTbl, | paboThl husuke,
- IPaBUTALIMOHHbIE CUAbI MEXAY peLLeHme 33434 o nabopatoproe
000pyao0BaHNe
TOYKaMM Macc Teme
5 BMAeo-
- TPABUTALIMOHHOE MOJIe TOYEeYHO MaTepHanD
MaCCbl
- PABUTALIMOHHbINA NOTEHLMAN
Temnepartypa J\ekuum, cemnHapsl, YyebHNKM no
- TenoBoe pagHoBecne nabopatopHble paboTsl, busnke,
- TeMnepaTypHble LWKaNbl peLLeHme 33434 Mo nabopatopHoe
) 000pyA0BaHNe
- YAeNbHAA Tenn0émMKoCTb U Teme s1ne0
yAenbHas Tennota Gpa3osoro MaTepHanD
nepexona
NaeanbHbIA ra3 JleKunu, cemnHapl,
- MONb BeLlecTBa NabopatopHble paboTsl,
- YPaBHeHMe COCTOAHNA peLlieHue 333y Mo
- KMHeTHYeCKas Teopus rasos Teme
TepmoaAMHAMUKA JleKunu, cemnHapel,
- BHYTPEHHSA SHeprua NabopatopHble paboTbl,
- MepBblil 33KOH TepMOANHAMNKM peLleHve 3343y no
Teme
Koneb6anus J\eKuum, cemnHapsl, TectnpoBaHue,
- FApMOH1YeCKMe KonebaHus nabopatopHble paboTbl, | ONpocyl,
- 3Heprug Kone6aTenbHoro ABMXKeHUs peLleHue 333y no NabopaTopHble
- 33TyXatoLLUmMe 1 BbIHYXAEeHHble Teme paboTyl,
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
K0ne6aHus, pe30HaHC KOHTPO/IbHble
paboTbl
JneKTpuyeckue nons J\eKunu, cemuHapbl, Yye6HuKM no
- 3NIeKTpuYecKne nong u Cunosble nabopatopHble paboTsl, husnke,
NMHAN pellieHie 3334 Mo naboparoproe
000pyao0BaHNe
- O[LHOPOZIHble 3eKTpuYecKue nons Teme B1ne0
- (U3 B3aNMOLENCTBUS TOYEYHBIX MaTepuanyl
33pAfo0B
- 3N1eKTpKUYecKoe Mnose T04eYHOro
33pAana
- 3N1eKTPUYeCKIin NoTeHUNan
INEeKTPUYeCKas emKocTb NeKumm, CeM1Hapbl, TectupoBaHue, | Y4e6HNKM Mo
- KOH[IEHCATOPbI 11 3NeKTPOeMKOCTb nabopatopHble paboTbl, | ONpocyl, husuke,
~ 3Heprus 3apsikeHHoro peLLeHme 33434 o na6opatopble | 1360paTopHoe
000pyao0BaHNe
KOHAEHCaTopa Teme paboTbl,
BMAeo-
- pa3psA KOHAEHCaTopa KOHTPO/IbHble MaTepuanyl
MaruutHble nons JleKumn, CeMMHapb, paborbi Y4e6H1KM no
- MOHATE MArHUTHOTO NMONA nabopatopHble paboTsl, busnke,
- (N3, AeNCTBYHOLLAS HA MPOBOAHMK C peLLeHme 33434 Mo na6opaToproe
000pya0BaHMe
TOKOM Teme
. BMAeo-
CUN3, [LeiCTBYHOLLAA HA MaTepuanbl
ABWXYLLMACA 33pajg
- MarHUTHble Mo, C0371aBaeMble
TOKamu
- 31eKTPOMArHUTHAA UHAYKLNS
lMepemeHHbIi# TOK NeKumm, CeM1Hapbl, Y4e6HuKN no
- XapaKTepUCTUKI NepeMeHHOro TOKa NabopaTopHble paboTbl, dusnke,
- BbINPAMAEHME 1 CTNAXMBAHME TOK3 peLLeHme 33434 no naboparopoe
060pya0BaHNe
Teme
BMAeo-
KBaHToBas ¢u3mka NeKuuu, ceMmHapbl TecTpoBaHme, MaTepHanbl
- 3Heprus n MMNYNbC GOTOHA 0npocbl,
- hotoapdext KOHTPONbHble
- KOPNYCKYNAPHO-BONHOBO 1yanin3m paboThl

- SHepreTnyeckme YpoBHU aToMoB
NNHENYaTbIe CNeKTpbl
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OL|eHNBAHMUA
finepHas pu3nka JleKunu, cemnHapel, Yue6HuKN no
- nedeKT Maccbl 1 SHeprus Cea3m peLleHne 3343y no aTOMHON
anpa Teme usnke,
. BMAeo 0
- PAZA0AKTUBHDBIV PACnaj A
AflepHbIX
peakuuax.
Ou3nKa B mefuLmnHe Nexunu, cemnHapsl TectmpoBaHue, | Y4eOHNKM MO
- NONIyYeHne 1 npumeHeHne onpocl dusnke,
VNbTPa3BYKa NabopatopHoe
000pyao0BaHNe
- NI0/1ly4eHne n UCNoNb30BaHNe
. BMAeo-
PEHTreHOBCKUX Nyyel MaTepuanyl
- [103UTPOHHO-3MMCCUOHHASA
Tomorpadus (M3T)
ACTpOHOMMSA 1 KOCMONOTMS Nekuuu, cemnHapbl TectmpoBaHue | Y4eOHNKM MO
- YeM 33HMMaeTCa ACTPOHOMMS husuke,
- 38e31bl ngﬁopaTopHoe
000pyao0BaHNe
- 3aKOH Xab6na n Teopnsa 60N1bLIOTO PYA
BMAeo-
B3pbiBa MaTepuansl

2.10. Pabouas nporpamma mMoayns «[LonoNHUTeNbHbIE TNaBbl KYPCa anrebpbl u
MaTeMaTUYecKoro aHanm3a»

Hactoswasa nporpamma Moayns «[ononHUTeNbHble TNaBbl Kypca anrebpbl N MaTeMaTMyeckoro aHanu3a»
BNSETCS NOrNYecKMM pacluMpeHrem nporpammbl  OefepanbHOro rocyaapcTBEHHOTO 00Pa30BaTeNbHOMo
(TaHAApTa CpepHero obulero o6pa3zosaHns (OroC C00) u obycnoBneHa ee (YHAAMEHTANbHOM PONbI B
PA3BUTMM NOTMYECKOTO MbILLAGHMS, aHANUTNYECKNX CMOCOOHOCTEN M YMeHUs pellaTb abCTpaKTHble 3ajaun. B
COBpEMEHHOM Mpe, TAe AaHHbIe N ANrOpUTMbI UTPAKOT KAKUYEBYH) PONb B HAYKe, TEXHONOTUAX, SKOHOMMKE 1
NOBCeAHEBHON XN3HM, TNY60KOe MOHUMAHME MATeMaTMYecKuX MPUHLMNOB CTAHOBUTCS KPUTUYECKN BaXHbIM
AN GOPMMPOBAHMSA HAYYHOTO MMPOBO33PEHMS 1 YCMELHONM aAanTauun K 6bICTPO MEeHSAKLWMMCS YCI0BUAM.
[\aHHas MPOrpamMma pa3paboTaHa C Y4eTOM COBPeMeHHbIX TPe6OBAHMI K MAaTeMaTMyeckoMy 06pa30BaHNI 1
HanpaBneHa Ha pa3BUTME AHANUTWYECKNX CMOCOOHOCTEN, HABbIKOB pelleHns Npobnem W KpUTMYeCKoro
MbILLNEHNS.

MporpamMma Np13BaHa MOMOYL YYALIMMCA PA3BUTb CUCTEMHOE MbLUNEHWe, 0CHOBAHHOE HA CTPOroi Noruke w
[10K333TeNbCTBaX, @ TaKKe CHOPMMPOBATL ITUYECKOEe OTHOLIEHWe K TOYHOCTM M 060CHOBAHHOCTM BbIBOAOB.
0co60e BHUMaHMe YAeNnseTc Pa3BUTAIO METa-MbILNEHNS 1 UCCNeA0BATeNbCKUX KOMMNETEHUMIA, 4TO MO3BOANT
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YYALIMMCA He TONbKO YCBaNBATb MHAOPMALIMKD, HO N CAMOCTOSTENbHO DOPMYNNPOBATL TUMOTE3bl, NPOBOANTD
NCCNe0BaHNS U 1eNaTb 060CHOBAHHbIE BbIBOAbI.

HoBaTOPCTBO MPOTPaMMbl 33K/MHUAETCS B WUHTErpaLMM TEOPeTUYECKUX 3HAHUA C MPAKTUYECKUMN 3aHATUAMM,
MNCMONb30BAHNEM MHTEPAKTUBHbIX METO/10B 06YUYeHMS, aKTYaNbHbIX 33[a4 U3 PeasibHOM XIU3HU U CUMyAALMiA. B
OCHOBY MpOrpamMmbl 3anoxeH mnoaxon «06yyeHMe HA NPaKTUKe», KOTOPbIA CMOCO6CTBYET aKTUBHOMY
BOB/IEYEHNIO YYaLLMXCS B 06pa30BaTebHbIi NpoLecc 1 hOPMUPOBAHMIO YCTONYMBLIX HABbIKOB. Mporpamma
TaKXe BK/KYAET INeMeHTbl MeXYHAPOAHO! NPAKTUKK, HanpaBAeHHble Ha Pa3BUTME KPUTUYECKOTO MbILLNCHMS
" HaBbIKOB apryMeHTaLMI B KOHTEKCTE MaTeMaTUyecknx NCCnef0BaHuni.

06pa3oBaTenbHble e Nporpammbi

+ W3YYuTb W 33KpenuTb 6a30Bble MOHATUS, MeTOAbl M TeopuKU anre6pbl, MaTemMaTMyeckoro aHanu3a,
TEOpUN BEPOSTHOCTEI 1 MeXaHMKK;

+ Pa3BUTb HABbIKN PeLleHs MATeMATUYeCKNX 33fa4 PA3NIMYHON CNOXKHOCTY;

+ HAYYUTbCA NPUMEHSTH MATEMATMYeCKne 3HaHNS ANS pellieHns NPakTMYecknx 3anay;

- chopMUpPOBATL 3TMYECKOE OTHOLLIEHME K TOUHOCTI 1 060CHOBAHHOCTM BbIBOAOB;

- Pa3BUTb UCCNeA0BaTeNbCKME KOMMETEHLMM B 06NaCTI MaTeMaATUKK.

3a/iauu Nporpammol

1. OcBoeHMe yyalmummca q)yHﬂaMeHTaﬂbeIX NPUHUNNOB MaTemMaTn4yeCKoro aHanusa.
2. TIoAr0oTOBKA YUALLMXCA K YUYACTUIO B AUCKYCCUAX 1 MPE3EHTALNAX MO0 MAaTeMATUYeCKUM TeMaM.
3. (noco6(TBOBATL pa3BUTUIO HABLIKOB NOITMYECKOro MbllNeHna u 86CTpaFI/IDOBaHV|$I.

PabounM MaTepuanioM CAYXaT afanTMPOBaHHble W HEafaNTUPOBAHHble MaTeMaTUyeckue TeKCTbl, 33fauM,
rpaduki, a Takxe NpUMepbl NPUMEHEHUS MATEMATUKN B PA3NINYHbIX 061ACTSX. OTANYNTENbHON 0CO6EHHOCTbIO
[LlAHHO/ NPOrpaMMbl SBAAETC HANPABAEHHOCTb HA Pa3BUTME KPUTUYECKOTO MbILLAIEHUS W NCCNe0BaTeNbCKIX
HaBbIKOB B Pa3HO00PA3HbIX AMANOTMYECKNX (OpMaTax paboTbl, YTO CMOCO6CTBYET FAY6OKOMY OCMbICAEHIHO
MaTeprana 1 GopmmMpOBaHNID COGCTBEHHON NO3NLIAN.

Anpecat nporpammbl: yualmecs 16-18 net. ITOT BO3PaCT SBNSETCA CEH3NTUBHbIM AN (GOPMMPOBAHMA
Hay4YHOro MMpOBO33PEHMS, Pa3BUTUS KPUTUYECKOrO MbILLNEHUA 1 camopednekcun,

Oopma 06yyeHns: 04Has.
0C06eHHOCTI OpraHM3aUMM 06pa30BaTeNIbHOM0 MPOLLeCca: OCHOBHAS (QOpMa PaboTbl HA 33HSTWM TPYNMOBas,
COCTaB rpynnbl NOCTOAHHbIA. A3bIK NPenofaBaHNUA - PYCCKNIA, AHTIMACKUIA A3bIK.

Cpok peanu3aLmnu nporpammbl: 2 roaa.
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06LLee KoNMYecTBo YacoB - 192, KOANYECTBO YACOB B HEARH - 3 aKafileMUyeCKnil Yac.
YpoBeHb C10XXHOCTA NpOrpammbl: [1aHHas nporpamma 6330B0ro YpOBHA CI0XHOCTM, KOTOPbIV Npeanonaraer
N3y4yeHne 6a30BbIX 3HAHWI, YMEHWUA 1 HABLIKOB MO 0BNIAAEHNIO 0CHOBAMI MATEMATUYECKOro aHann3a.

Mnauupyembie pe3ynbTatbl 06y4eHus
YMeHusi [HaBbIKK

e [/ly60KOe MOHUMAHWe K/HYeBbIX MATEMATUYeCKnX KOHUenuuii 8 06N1aCTV MATeMaTUyeckoro aHanusa,
anre6pbl, MeXaHWUKM W CTATUCTUKK;

e (B060JHOE BN3JEHME MATEMATUYeCKUM annapatom ANS  MOCTPOEHUA  NOTUYeckux, CTporux u
nocNepoBaTesbHbIX 0Ka3aTeNbCTs;

e YMeHUe MPUMeHATb MaTeMaTUyecKue 3HAHUA AN pelleHus KOMMAEKCHbIX 33fdy, B TOM uucie u3
PE3ANbHOI0 MIUPA 1 CMEXHbIX HAYYHbIX ANCLUNANH;

e Da3BMUTHe HABLIKOB MATEMATUYECKOro MOAENMPOBAHUA ANA NEepeBofad NPAKTUYeCKux npobaem Ha A3blk
MATeMaTUKM, UX aHANN33 U UHTeprpeTaLnmn pe3ynbTaTos;

e (opmupoBaHMe AOCTPAKTHOTO M KPUTMYECKOTO MbILNEHUS, CMOCOGHOCTM K aHanu3y, 0606LIeHn0 ¢
OLIeHKe P3a3/IMYHbIX METOAO0B PeLLeHus;

e \yBepeHHOe WCMOMb30BaHNe TexHOMoruiA (rpaduyeckux Kanbkynatopos, [10) AN MCCNepoBaHNS
MaTeMaTUyecknx naei 1 pelieHns 3anay;

e TOArOTOBKA K fanbHeiwemy 06pa3oBaHnio M Kapbepe B 001aCTax, TpebyrOWNX  CUAbHON
MaTemartnyeckoin 6asbl.

3HaHue/loHUMaHNe

e 00bACHATL QYHAAMEHTANbHbIE NPUHLMMbI U B3AUMOCBS3N MEXAY Pa3NNYHbIMI pa3faenami MatemMaThki.
e MHTEpNpeTUpoBaTh MaTeMaTUyecKie pe3ynbTaTbl B KOHTEKCTe NPUKNAAHOI 33AauN.

e 0MEepupoBaTh AOCTPAKTHLIMW NOHATUAMM 1 HOPMANM30BAHHBIMI MATEMATUYECKIMN S3bIKAMM.

e PaCMoO3HaBaTb NPUMEHMMOCTb MATEMATNUYECKNX METO10B ANS PelleHNs KOHKPEeTHbIX TUMOB Npobaem

B3auMoCBA3b C MPOrPammoil BOCMMTAHMUA

Mporpamma cofeicTBYeT YCBOGHWK) LIEHHOCTENA, HANpaBAeHHbIX HA Pa3BUTME AIMYHOCTM W (DOPMUPOBAHME
TPAXAAHCKON no3uunu:
+ Pe6EHOK B LleHTpe: O6yyeHne CTPOMTCS HAa OCHOBe WHTEPeCOB U OMbITa YYALMXCA, CTUMYAMPYS UX K
CaMOCTOSATENbHOMY MONCKY 3HAHWIA U GOPMUPOBAHMID COOCTBEHHOTO MHEHMSI.
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- YeCTHOCTb W CNPaBefMBOCTD: MPOrPaMMa YUUT 06bEKTUBHOMY aHaiU3y MHHOPMALNN, MONCKY NCTUHDI
N GOPMMPOBAHNID 060CHOBAHHBIX CYXXAEeHWIA, N36eran MaHNMyAALMIA 1 NpeaB3ATOCTH.

+ [l0CTOMHCTBO M YyBaXeHWe: Pa3guTMe YBAXWUTENIbHOTO OTHOLUEHMA K PA3NINYHbIM TOYKAM 3peHus,
MpU3HAHKEe MHOT006pa3sNa 4en0BeYeCKOro OMbITA U KYAbTYPHbIX 0COOGEHHOCTEN.

- B3aumonomouwb 1 COTpyAHMYeCTBO: DOPMUPOBAHME HABLIKOB PabOTbl B KOMAHAE, COBMECTHOro
peLleHns npobnem 1 B3aUMONOAAEPXKKN B MpoLiecce 06yyeHus.

+ WHMUMATMBHOCTL M HepasHoAywMe: CTUMYAMPOBAHWe AKTUBHOWN MO3WLIMM YYALLNXCA, UX TOTOBHOCTM
33/13BaTb BOMPOCbI, aHANM3MPOBATL NPOHNEMbI M UCKATbL HOBbIE PeLLeHNs.

- (amosbipaxeHune u passutue: [1porpamma Cnocoo6Creyetr rayboKomy MOHUMAHUKD COOCTBEHHOTO
MIPOBO33PEHIA, PA3BUTIIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.

- LeneyctpemneHHOCTb U pa3suTre: OpUeHTALMs Ha JOCTUXEHUE BbICOKNX aKafleMnyecknx pe3ynoTaTos
W NOCTOAHHOE COBEpLUEHCTBOBAHME (BOMX 3HAHNIA U HAaBbLIKOB.

0XMAadeMble MeTanpeaMeTHble pe3yNbTaTbl IPOrpaMMbl

» AKTMBHO BbICNYLUNBATH W aHANN3NPOBATb Pa3NNYHble TOUKM 3pEeHMS.

- BbIaBnTb 1 HOPMYNNPOBATL MaTeMaTUYeCKKe Npo6neMbl, MOHMMATb X KOHTEKCT U NOCAeACTBIS.

- Bblnenstb BaxHble acnekTbl MHOOPMALMM 3 MATEMATUUYECKNX TEKCTOB M NCCNe0BAHMIA.

« (TPYKTYpPMPOBAHHO 1 NOCNEA0BATENbHO 060CHOBLIBATL CBOK) MO3MLMIO MO MAaTeMATUYeCKNM BOMPOCAM.
- MbICAUTL TBOPYECKM, HAXOANTL HECTAHAAPTHbIE MOAXOAbI K PELUEHNH) MaTeMaTYecknx 3aaau.

- TOHMMATb, KaK BbIPAXKAETC OCHOBHAA 1 BTOPOCTENeHHas WHGMOPMALNS B TeKCTaX Pa3nMYHbIX
(QYHKUMOHANbHO-CMbICNOBBLIX TUMOB peyn, U (HopMynnpoBaTb Temy, MAeto, Mpobnemy 3TUX TeKCTOB B
KOHTEKCTe MaTeMaTuKMU.

- TIOHMMaTb, YTO TaKoe KOHTEKCT (COLMANbHbIA, NCTOPUYECKIA, KYNbTYPONOTMYECKNI 1 AP.) B MaTeMaTuKe.
+ Y4nTbIBaTb MHOr006PA3Ne KOHTEKCTOB NPU MHTEPNpeTaLi MaTeMaTnyeckon nHhopmaLnm.

+ JIornyHo, MOCNef0BaTeNbHO W MAKCUMANbHO MONHO NMepefasatb PA3IMYHOMO POAA MATEMATUYECKYH
NHDOPMALINI, NCMONb3YS BepbanibHble N HeBepbasibHble CpeaCTBa.

+ (T3aBUTb Cepbe3Hble 1 peanucTuyHble Lenn B U3yYeHnn MaTeMaTuki.

Copepxanue moayna
lfon 1 (96 akapnemMuyeckmx 4acos)

Kon-so Bupbl
CopepxaHue Bupbl earenbHOCTH Pecypcbl
Yyacos OL|leHUBaHMA
Pasnen 1. TeopeTnyeckast MaTemaTuka (64 yaca)
KBapaTyHas GyHKLMA 6 J\eKuum, cemnHapsl, (amoctoatenbH | YyeOHUK Mo
" elleHne 3asau ble U KOHTPO/ib- | MaTemartyke
Teopus GyHKUMIA 6 P AT P
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
4acos OLleHUBaHMUA
KoopaKHaTHasA reomeTpus 6 00Cy>XAeHNe CNOXHBIX | Hble paboTbl
Clyyaes
TpUroHoOMeTpua OKPYXXHOCTH 6
TpuroHomeTpus 12 JleKunu, cemnHapel, CamocToatenpH | YyebHuK no
peLleHue 3303y, ble U KOHTPONb- | MATEMaTuKe
[locnenoBaTeNbHOCTH 6
00CYXAeHNe CNOXHbIX | Hble paboTbl
LnddepeHumrpoBanme-1 10 | cnyyaes
WHTerpuposaHue 12
Pasaen 2. (TaTUCTMKA U Teopus BeposTHOCTel (32 yaca)
[pefcTaBnexne NaHHbIX 4 JleKunu, cemnHapbl, CamoctoatenbH | YyebHUK no
peLleHue 3303y, ble U KOHTPONb- | CTATUCTUKe U
KombuHaTopuka 6
00CYXeHNe CNOXHbIX | Hble paboTbl Teopuu
Teopus BepoaTHoCTeEN 6 Cyyaes BepoATHOCTEN
[INCKpeTHas CnyvaitHas BennynHa 8
HopmanbHoe pacnpepenexue 8
lon 2 (96 akanemMuyecknx 4acos)
Kon-Bo Bupbl
CopepxaHue Buabl peatrenbHOCTH Pecypcbl
4acoB OLleHUBaHMUA
Pasnen 1. TeopeTnyeckas maTematuka (64 yaca)
YncneHHble pelleHns YpasHeHUn 12 JleKunu, cemnHapl, CamocToatenbH | YyebHUK no
BeKTopb! 16 | Peluenue 3anay, ble 1 KOHTPONb- | MATeMaTuKe
00CyXeHNe CNOXHbIX | Hble paboTbl
" HUMWANbHbI HeHna 1
AnddepeHunanbHble ypaBHe 6 Cnyuaes
KomnnekcHble yncna 20
Pasnen 2. MexaHuka (32 yaca)
(unbl 1 pasHoBecue 6 JleKunu, cemnHapel, CamoctosTenbH | Yye6HuK no
KiHemaTuka npsIMOANHE MO0 6 peLleHue 333y, ble U KOHTPONb- | MeXaHuke
NBIKEHIS 00CYX[ieHNe CNOXHbIX | Hble paboTbl
Nmnynbe 6 (nytaes
3aKO0HbI ABMXKeHMA HbHTOHA 6

76




Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OL|eHMBaHUA
JHeprug, paboTa, MOLLHOCTL 8

2.11. Paboyaq nporpamma moayna «M36paHHbie rNnasbl BbICIIEN MaTeMATUKN»

HacToAawas nporpamma moayns paspaboTaHa Ha ocHose DefepanbHOr0 rocyaapCTBEHHOT0 06pa30BaTe/IbHOM0
(TaHAapTa CpeAHero obuiero o6pazosanus (OroC C00) w npepcTaBnser o060 YrAYONEHHBIA KYPC,
PACLLMPAKWMIA 1 AONONHAOLLMA YrAY6NEHHYK NPOrpammy No matematuke. Ero QyHAameHTanbHas ponib
33KNH0YAETCA B PaA3BUTUM NIOTUYECKOTO M AATOPUTMUYECKOr0 MbILNeHUs, MPOABUHYTLIX AHANUTUYECKMX
CMOCO6HOCTEN N YMEHNA peLlaTb KOMMIeKCHble a6CTPaKTHbIe 3aaun.
B yCnosuax CoBpemMeHHOro MUpPa, rae AaHHble, anroputMbl U MaTematuyeckoe MOAeNNpPOBaHME Nexar B
0CHOBE PA3BMTUA  HAYKKM, TEXHONOTUI, SKOHOMUKM U COLUMANbHOM Chepbl, YrAy6néHHoe MOHUMAHNe
MATeMaTUYeCKNX MPUHLNMNOB CTAHOBUTCS HE06XOAUMbIM AN (DOPMMPOBAHUA HAYYHOI KApTWUHLI MUpa W
KOHKYPEHTOCMOCO6HOCTI B 6bICTPO MEHALLEMCA TN06ANIbHOM KOHTEK(Te.
MporpamMmma OpMeHTUpOBAHA HA COOTBETCTBME COBPEMEHHbIM TpeHOBaHNSM K NPODUNLHOMY MATeMaThYecKoMy
06pa30BaHMIO M NpU3BaHA CHOPMUPOBATD Y YUALLNXCH:

e YmeHue paboTaTb ¢ KOMMAEKCHbIMI MAaTeMATUYeCKUMU MOAENSIMY;

o HaBbIKM peLleHns HeCTaHAAPTHbIX 33434 BbICLIET0 YPOBHA CIOXKHOCTY;

e (N0CO6HOCTb K KpUTUYECKON OLIeHKe MeTOLL08 1 pe3y/bTaTos.
lporpamma Cnoco6CTBYyeT pasBUTMIO CUCTEMHOTO MATeMaTUYeckoro MbILIeHNs, OCHOBAHHOTO Ha CTPOrMX
[10Ka33aTenbCTBaX M (OPMANbHON NOTMKe, 3 Takxe (OPMUPYeT OTBETCTBEHHOE OTHOLUEHWe K TOYHOCTH,
[L0CTOBEPHOCTM 1 060CHOBAHHOCT BbIBOJ0B.
0co6oe BHMUMaHWe yAensetca pa3BUTUIO MeTanpeAMeTHbIX KOMMeTeHUNUA U UCCNef0BaTeNbCkUX YMEeHNN,
MO3BONSIOLLMX YYILLNMCA He TONBKO YCBANBATH TOTOBbIE 3HAHMS, HO 1 CAMOCTOATENIbHO BbIABUIATH FUMNOTE3bI,
NPOBOAMTL MATEMATUYECKII AHANN3, CTPOUTL [L0KA3aTeNbCTBA W AeNaTb apryMeHTUPOBaHHbIE 3aK/HYeHus.
KntouesbIMi 0CO6EHHOCTAMM NPOTrPAMMbI ABNSAHOTCA:

o HTerpaums yrny6néxHol TeopeTnyeckor NOAroToBKM C pelleHnem NpUKNaaHbIxX 334ay;

e [lpUMeHeHne NHTePAKTUBHbIX 06pa30BaTe/bHbIX TEXHONOTMIA N NPOEKTHbIX HOpMaToB PaboTbi;

e /Icnonb30BaHMe 3KTYa/bHbIX KencoB W3 0671aCTU MHXEHepuu, KOMMbHOTEPHbIX HAYK, 3KOHOMUKM K

HAYYHbIX NCCNEeL0BAHNIA;
BK/KoUeHMe 3n1eMeHTOB MaTeMaTyeckoro MOAeNNPOBAHIUA U BbIYNCAUTENBHOTO IKCNepPUMEHTA.
B 0CHOBY NpOrpamMmbl MON0OXKeH NpUHLMN «06yyeHne Yepes UccnefoBaHMe», KOTOPbIA 06ecneynsaeT akTusHoe
BOB/IEYEHME YY3LLMXCA B MPOLIECC MO3HAHMA 1 (HOPMMPOBaHNE YCTONYMBLIX HABLIKOB CAMOCTOATENbHOI PabOThI.
Mporpamma TaKxe YuuTbiBaeT Jfiyulume MPAKTUKM MEeXAYHAPOLHOTO MATeMaTyeckoro 06pa3oBaHnsg,
HanpaB/eHHble HA Pa3BUTE KPUTUYECKOTO MbILNEHUS, CTPOTON apryMeHTaunn n KyNbTypbl BEAEHUA HAY4YHON
ANCKYCCN.

77




06pa3oBaTenbHble e Nporpammbi

o chopmnpoBaTb LENOCTHOE MpeAcTasneHne 0 (YHA3MEHTaNbHbIX Pa3nenax BbiCLed MATeMATUKK,
BK/KOYAS YTAYONEHHYH anre6py, MaTemMaTnyecknit aHann3, KOMNAEKCHble YNCNA U MeXaHUKY.

e Pa3BUTb YMeHWe pelaTb KOMMNEKCHble 33[Aa4i MOBbLILEHHOTO YPOBHS CNOXHOCTYM, Tpebyrowne
HeCTaHAAPTHOTO MOAXOAA 1 CMHTE3a 3HAHMIA M3 PA3/INYHbIX MATEMATNUYECKNX ANCLUMMANH.

e HAY4UTb NMPUMEHSTb NMPOABNHYTHI MATEMATUUYECKUit annapaT ANS aHaNN3a U pelleHns MPUKN3AHbIX
npo6nem B 061acTh GU3NKKM, NHXeHepun, IT N aHaNN33 AdHHbIX.

e BOCMUTATb KYNbTYpPy MATEMaTNYecKoil CTPOroCTW, BKAHOYA TOYHOCTb (OPMYAMPOBOK, NOTUYECKYH)
060CHOBAHHOCTb PACCYXXAEHWIA 1 KOPPEKTHYIO MHTEpNpeTaLmIo pe3ynbTaTos.

e Pa3BUTb WCCNE[0BATENbCKIE KOMMETEHLUN, NO3BOASIOWNE CAMOCTOSTENbHO CTaBUTb M WCCNe0BaTh
MaTemaTinyeckie npo6aembl, BblABUIaTh 1 NPOBEPATH FUMOTE3bI.

3apauM Nporpammol

1. O6ecneuntb rNy60KOe 0CBOEHME YYALUMMWCA  KNHOYEBbIX KOHUeNnuuin 1 MeTofoB AUCKPETHOM
MATeMATUKN, AndGepeHLnanbHbIX YPaBHEHMUI 1 CTATUCTUYECKOrO BbIBOA.

2. (hopmmnpoBaTb HABbIKM CTPOTOTO MATEMATNYeCKOro [0KA3aTeNbCTBa, YMeHWs CTPOMTb NOrnyecku
BblBepPeHHble apryMeHTbl 1 KpUTUYECKN OLIeHUBATL TOTOBbLIE peLleHns.

3. TOArOTOBNTL YYALLMXCA K CAMOCTOATE/IbHOW paboTe ¢ HAYYHOWM IMTEpaTypOr, MPOEKTHON AedTenibHOCTH 1
NpeACTaBNeHNo pe3ynbTaTos UCCNeL0BaHNI B COOTBETCTBIN C aKaAeMUYeCKIMU CTaHAIPTIMMU.

PabounM MaTepuanioM CAYXaT afanTMPOBaHHble W HEafaNTUPOBAHHble MaTeMaTUyeckue TeKCTbl, 33fauM,
rpaduku, a Takxe NpUMepbl NPUMEHEHUS MATEMATUKN B PA3NNYHbIX 0611ACTSX. OTANYNTENLHON 0CO6EHHOCTbIO
[LlAHHO/ NPOrpaMMbl SBAAETC HANPABAEHHOCTb HA Pa3BUTME KPUTUYECKOTO MbILLAIEHUS W NCCNe0BaTeNbCKIX
HaBbIKOB B Pa3HO06PA3HbIX AMANOTMYECKNX (OpMaTax paboTbl, YTO CMOCO6CTBYET FAY6OKOMY OCMbICAEHMIO
MaTeprana n GopmMIpoBaHNID COGCTBEHHOM NO3MLINN.

AppecaT nporpammbl: yyaimeca 15-18 net. ITOT BO3PACT ABAAETCA CEH3UTUBHBIM AN (OpPMMPOBAHMS
HaYYHOTO MUPOBO33PEHNS, PA3BUTIS KPUTMYECKOTO MbILLINEHUS 1 Camopednekcuu.

Oopma 06y4eHns: 0YHas.
0C06€HHOCTM OpraHN3aLMn 06pa3oBaTeNbHOr0 MPOLECCa: OCHOBHAA (OPMA PaboTbl HA 3aHSTAW TPYnMoBas,
COCT@B rpynnbl NOCTOAHHbIA. A3bIK NPenofaBaHNA - PYCCKNIA, AHTIMACKUI A3bIK.

Cpok peanu3aLunu nporpammbl: 2 roaia.

06LLee KoNMYeCTBO YacoB - 256, KONNYECTBO YaCOB B HeARNH - 4 aKafieMUyeCKnil Yac.
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YpoBeHb CNI0XXKHOCTM MPOTPaMMbI: [laHHa MPOrpamma 6a3oBOT0 YPOBHS CNIOXHOCTM, KOTOpbII Mpeanonaraet
M3yyeHue 63308bIX 3HAHNI, YMEHNI 1 HABLIKOB MO OBNAIEHNK) OCHOBAMM MATEMATNYECKOro aHaNM3a.

Mnauupyembie pe3ynbTatbl 06y4eHus
YMeHusi [HaBbIKK

e [IPUMEHSATb MeTOAbl MATEMATNYeCKOr0 aHANN3a NS PeLleHNs HeCTaHAAPTHBIX 3343Y;

e CTPOUTL CTPOTMe NOrMYeckme 0Ka3aTeibCTBa TeOpemM 1 MaTemMaTuyeCcknx YTBepXaeHni;

e MCNONL30BATH ANMAPAT SINHEHON anrebpbl 1 KOMMAEKCHbIX YnCen ANS MOAEAMPOBAHUA NMPUKNAAHBIX
3a0ay;

e MPOBOAMTL CTATUCTUYECKMIA aHANN3 [LAHHBIX C UCMONb30BAHNEM NPOABUHYTLIX METO0B BEpPOATHOCTHOIO
MOAENVNPOBAHUS;

e Peann30BbIBaThb YNC/IeHHbIe MeTOAbI peLleHns 3343y C UCMNOoNb30BaHNeM COBPEMEHHOT0 MPOrpaMmHOro
obecneyenuns;

e VHTEpPNnpeTMpoBaTh pe3ybTaTbl MAaTEMATUYECKUX UCCNe[0BAHNI B KOHTEKCTE NMPUKNAAHBIX AUCLMI/INH.

3HaHue/noHUMaHKe

e 06BACHATL (QYHAAMEHTANbHbIE MPUHUNMLI N B3aUMOCBA3N MeXAY PA3NNYHBbIMU Pa3Aenamu BbiCLen
MaTeMaTuKMm.
e [1eMOHCTPMPOBATL MNOHUMAHWE AKCMOMATUYECKINX OCHOB MAaTeMATUYeCKUX TeOpnid N UX OrPaHNYEHUI.
e IHTepnpeTMpoBaTb QAOCTPAKTHbIe MATeMaTUYecknue KOHLenuun yvepes npuU3My KX NPaKTUYECKUX
NPUNOXKEHUN.

B3auMoCBA3b C NPOrpammoil BOCMUTAHMUA

MporpamMma COANACTBYET YCBOEHWKD LIEHHOCTEN, HANpaBAeHHbIX HA Pa3BUTHe ANYHOCTM U (HOpPMUPOBaHNE
TPAXAAHCKOW no3uunu:
- Pe6éHOK B ueHTpe: O6yyeHMe CTPOUTCA HA OCHOBE MHTEPEeCOB U OMbITA YYALLMXCS, CTUMYAMPYA UX K
CaMOCTOATENbHOMY MOUCKY 3HAHWIA 1 HOPMUPOBAHIIO COOCTBEHHOTO MHEHNS.
+ YeCTHOCTb ¥ CNpaBeasiMBOCTb: IpOrpamma yunT 06bEKTUBHOMY aHaNN3y MHGOPMALK, MONCKY UCTUHDI
N GOPMMPOBAHNID 060CHOBAHHBIX CYXAEHWIA, N36eras MaHUMyAALMIA 1 NpeaB3ATOCTy.
+ JlOCTOMHCTBO M YyBaxeHue: Pa3BuTe YBAXMTENbHOrO OTHOLIEHWA K PA3NNYHbIM TOYKAM 3peHus,
MpU3HaHNe MHOro06pasuns Yes08e4eCcKoro OnbITa U KYAbTYPHLIX 0CO0EHHOCTeN.
- B3aumonomowb M coTpyaHM4ecTBo: (DOPMMPOBaHME HABLIKOB PaboTbl B KOMAHAe, COBMECTHOro
pelleHns npobnem 1 B3aUMONOLAEPXKM B npoLiecce 06yyeHus.
+ MHMUMATMBHOCTL U HepasHOAywMe: CTUMYNUPOBAHME AKTUBHOM MO3NLNN YYALLMXCA, UX TOTOBHOCTY
33[13BaTb BOMPOCbI, 3HANN3MPOBATL NPO6AEMbI M UCKATb HOBbIE peLUeHus.
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- (amosbipaxeHue u passutue: [Iporpamma Cnocoo6CTeyet ray6boKoMy MOHUMAHUK COOCTBEHHOTO
MUPOBO33PEHIA, PA3BUTUIO CAMOCO3HAHNA 1 INYHOCTHOMY POCTY.
« LeneyctpemneHHOCTb U pa3suThe: OpyUeHTaLMs Ha AOCTKEHME BbICOKNX aKafieMnyecknx pe3ynbTatos
1 NOCTOAHHOE COBEPLUEHCTBOBAHWE (BOMX 3HAHNIA U HAaBbIKOB.

Oxupaemble meTanpemeTHble pe3ybTaTbl NPOrpammbi

« AKTMBHO BbIC/NYLUIMBATb 1 AHANN3MPOBATL PA3NINYHbIE TOYKN 3peHKs.

- Bblasnatb n d)opmynmposaTb Marematunyeckune ﬂpOﬁﬂeMbl, MOHNUMATb NX KOHTEKCT U nocneacTsus.

+ Bblaenatb BaXHble acnekTbl VIHd)OPMaLI,VIVI N3 MAaTEMATNYeCKMX TeKCTOB N NCCNeA0BaHNN.

+ (TPYKTYpMPOBAHHO W NOC/IeA0BATENIbHO 000CHOBbIBATL CBOK) MO3NLMKD MO MATEMATUYECKUM BOMNpocam.
+ MbICAWUTb TBOPYECKM, HAXOANTL HeCTaHAAPTHbIE MOAXOALI K PeLleHno MaTeMaTnyeckux 3aAau.

- TlOHMMaTb, KaK BbIPaXAeTC OCHOBHAS M BTOPOCTENEeHHas WHQOpPMAUNS B TeKCTaX Pa3fMUHbIX
(YHKLUNOHANbHO-CMbICNIOBLIX TUMOB peun, U HOPMYNMPOBaTb Temy, Waeto, Npobnemy 3TUX TeKCToB B

KOHTEK(Te MaTeMaTuKu.

« TOHNMATb, YTO TaK0e KOHTEKCT (COLMANbHbINA, NCTOPUYECKNIA, KYNbTYPONOTUYECKIA 1 Aip.) B MaTeMaTHKe.
+ Y4uTbIBaTb MHOr006pa3ne KOHTEKCTOB NPY MHTEPMPETaLn MaTeMaTUYeckoi MHQOpMAaLN.

» JIOTMYHO, MOCNEA0BATENbHO M MAKCMMANbHO MOAHO MepefaBaTb Pa3IMYHOTO POAA MATeMaTUyeckyto
MHADOPMaLINIO, NCMONb3YS BepbanbHble U HeBepOanbHble CPeacTsa.

+ (T3aBUTb Cepbe3Hble 1 peanuCTUyHble Lenn B U3y4eHnn MaTemMaTuki.

lfon 1 (128 akapnemmyecknx 4acos)

Copepxanue moayna

Kon-Bo Bupbl
CopepxaHue Buabl peatrenbHOCTH Pecypcbl
4acos OLIeHNBAHUA
Pasnen 1. TeopeTuyeckas matematuka (96 4acos)
KopHU NOAMHOMUANBHBIX YPABHEHUI 12 JleKunu, cemnHapl, CamocToatenbH | YyebHuK no
peLueHune 333y, ble 1 KOHTPONb- | MaTeMaTuke
PaLMOHaNbHble GYHKLUMM W X TPadmK 14
00CyXeHNe CNOXHbIX | Hble paboTbl
Panbl 14 (nyvaes
Matpuupl 14
lMonapHble KOOpANHATLI 16
BeKkTopbl Ha NNOCKOCTA U B 16
NPOCTPaHCTBE
MeToA MaTemaTnyeckon HAYKLNK 10
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Kon-so Buppbl
CopepxaHue Bupbl fearenbHOCTH Pecypcbl
yacos OLleHUBaHMUA
Pa3nen 2. Teopus BepOATHOCTEN M CTATUCTHKA (32 Yaca)
HenpepbIBHble C1y4YaiHble BefIUYMHbI 6 J\eKunu, cemuHapbl, CamocToatenibH | YuebHuK no
- peLleHue 3303y, ble U KOHTPONb- | BEpPOATHOCTN U
CTatnuCcTnyecknii BbIBOA, C 6
00CYXAeHNe CNOXHbIX | Hble paboTbl CTATUCTUKE
NCNoNb30BaHNEM HOPMANLHOTO
Clyyaes
pacnpefeneHnsa n t-pacnpefenexns
x2-Tect 5
HenapameTpuyeckue TecTbl 5
Mpomn3Boaswme hyHKUN 5
BeposATHOCTe!
lon 2 (128 akapnemmnyecknx 4acos)
Kon-8o Bupbl
CopepxaHue Buabl peatrenbHOCTH Pecypcbl
yacos OLleHUBaHMUA
Pa3nen 1. TeopeTnyeckas matematuka (96 4acos)
rmnep6onnyeckme hyHKLUN 14 | Nlekuum, cemnHapsl, CamocToatenbH | YyebHuK no
LIeHu y le M KOHTPO/ib- | MATeMaTuK
MaTpHb! 14| pewenue 333y, ble 1 KOHTPONb aTematuke
00CyX[eHNe CNOXHbIX | Hble paboTbl
AnddepeHumpoBaHme 18 Cnyyaes
WHTerpuposaHue 18
KomnnekcHble yncna 16
AnddepeHLManbHble YpaBHEHNS 16
Pa3nen 2. MexaHuka (32 yaca)
[\B>XeHwne Tena, 6pOLLEHHOTO NMOA 5 JleKunu, cemnHapl, CamoctoatenbH | Y4eOHUK Mo
YIIOM K FOPU3OHTY peLleHue 333y, ble U KOHTPONb- | MeXaHuke
PasHoBecve TBepaoro Tena 5 00CY>XAeHNe CNOXHBIX | Hble paboTbl
(Nyyaes
[\B/>XeHune No OKPYXHOCTH 6
33KOH 'yKa 5
[pamonuHenHoe ABUXKeHWe Noa 6
[eicTBrem nepemeHHoN Cunbl
Nmnynbe 5
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3. KaneHpapHblit yue6Hbli rpadmk Ha 2025-26 yuebHbli rop

KaneHaapHbIit yue6HbI rpaduk AN AONOAHNTENbHOTO 06pa30BaHNs Ha 2025-2026 yuebHbIl rog

1. KaneHpapHble nepuosbl y4e6HoOro rofa:
1.1. 1ata Hayana 3aHatuin: 8 ceHta6bpsa 2025 roaa.

1.2. 1313 3aBepLueHns yuebHbIX 3aHATUIA: 23 maa 2026 ropa - 32 yyebHble Hepenn.
1.3. TIpOA0/KNTENBHOCTb Y4e6HOro roaa (yuebHbix 3aHaTUi) 210 AHeit (9 mecsaues nnam 35 Heflens).

1.4. TIPOAO/KMTENBHOCTL Y4ebHON Heflenn: 6 AHel.

3aHATUA MO AOMNOAHNTENIbHOMY 06Pa30BaHMIO He MPOBOASTCS B BbIXOAHbBIE, MPA3AHNYHbIE IHW U IHW LWKONbHbIX

KaHWKYN.

1.5. TpaduK yuebHbIX AHeil:
[ nonyroame - ¢ 01.09.2025 no 27.12.2025
[l nonyroame - ¢ 12.01.2026 no 30.05.2026

Bpemsa Oopma . Mecro
. N Tema 3aHaTun (Oopma KoHTpONs
NPoBef\eHNS 3aHATUN |  3aHATUN nposepeHns
Mo yuye6HOMY YPOK, Yye6Hble KabuHeTbl/ CornacHo
COrnacHo NNAHNPOBAHUID
PACNNCAHNIO rpynnosas na6oparopuu NNAHNPOBAHNIO

4. YueO6bHbIN NnaH Ha 2025-26 y4yeb6HbIN rop

Kateropna obyyarowmxcs: yyawmecs 10-11 knacca, Bospact 15-18 nert

Cpok 06yyeHus: 288 nnm 320 akafemMnyecknx Yaca 3a roa, B 3aBUCMMOCTM OT BbIOPaHHbIX Moayne (32 Hepfenn)

PeXIM 3aHATWIA: 2 pa3a B Heenko (2+1 3aHATUIA AN 2+2 3aHATUI)

(DopMma UTOroBOIA aTTeCTALMNA: 334€T, MMCbMeHHas paboTa, 3cce (B 3aBUCUMOCTI OT MOAYAS)

Knacc .
0/8* | 10 knacc | 11 knacc

Hanpasnenue, Ha3BaHne MOAYAS
JKOHOMUYECKOoe HanpassieHne
[lononHnTeNbHbIe BONPOCbI SKOHOMUKM 0 3
busHec B 3/0
[oNoNHMTEeNbHbIE TNaBbl KYpCa MHDOPMATUKM B 0/3
36paHHble rNasbl BbICLLEN MaTeMATUKK 0 4
buonoro-xummyeckoe HanpasneHue
[\ononHNTeNbHbIE TNaBbl Kypca 61onorum 0
[LononHNTeNbHbIe TNaBbl KYpCa XMMIN 0
[LoNONHNTeNbHbIE TNaBbl KYpCa anre6pbl 1 MaTeMaTN4eckoro aHanm3a 0
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Knacc

0/B* | 10knacc | 11knacc
Hanpasnenue, Ha3BaHue MOAYAS
MeXayHapoAHbIe OTHOLIeHNS
AHrMICKA nnTepaTtypa 0 3 3
UcTopus B 3/0 3/0
Mcnxonorus B 0/3 0/3
[lononHuTe IbHbIE TN13Bbl KYpCa anredpbl M MATEMATUYECKOro aHann3a 0 3 3
WHxeHepHoe HanpaBneHne, PU3NKO-MaTeMaTMyeckoe HanpasneHne
[lonoNHMTENbHbIE TNaBbl Kypca hrsnkn 0 3 3
36paHHble r1aBbl KYPCa BbICLLen MaTemMaThKm 0 4 4
[loNONHMTENbHbIE TNaBbl KYpCa XUMUK B 3/0/0 3/0/0
[oNoNHMTENbHbIE TNABbI KYpca 61onorm B 0/3/0 0/3/0
LONONHUTENbHbIE TNaBbl KYPCa MHPOPMATUKM B 0/0/3 0/0/3
HanpasneHne MHHOPMALIMOHHBIX TEXHONOTHiA
[ONoNHUTENbHbIE TN13aBbl KYPCa MHDOPMATHKM 0 3 3
36paHHble rNasbl KYPCa BbICLLeR MAaTeMaTUKK 0 4 4
[loNONHMTENbHbIE TNaBbl KYPCa XUMUK B 3/0/0 3/0/0
[oNoNHMTENbHbIE TNABbI KYpca 61onorm B 0/3/0 0/3/0
[lonoNnHMTENbHbIE TNaBbl Kypca hrsnku B 0/0/3 0/0/3
bu3Hec-Hanpasnexue
busHec 0 3 3
[lononHUTeNbHbIE TN1aBbl KYPCa anre6pbl 1 MaTeMaTMyeckoro aHann3a 0 3 3
Mcnxonorus B 3/0 3/0
JKOHOMMNK3 B 0/3 0/3

* YcnoBHble 0603HaueHns: 0 — 06513aTe/bHbIA MOAYNb; B — MOAYL N0 BbIGOPY.

06yyarolmecs no nporpamme «bUAMHIBaNbHOE O06YYeHWe» O0CBAUBAKT TPU MOAYNS B COOTBETCTBAM C
BbIOPAHHBIM HAMpaBNAeHMEeM. B WNCKOUNTENIbHBIX C1yYasX AOMYCKaeTcs (OpMUPOBAHME MHAMBUAYANBHOTO
Habopa MOAYNei NpK YCNOBUM COXPAHEHUS Hef\eN\bHON Y4e6HOM HArpy3KK, KOTopasi He L0/KHA NpeBbILwaTh 10

3aHATUN.
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5. CNMUCOK yyebHO-meToANYe KON NnTepaTypobl
Moaynb «AHTAMACKAA NUTepaTypa»
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Cambridge International Education. Cambridge International AS & A Level Business Coursebook. 5th ed. Edited by
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McGraw-Hill Education, 2020.
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85


https://hbr.org/
https://www.tutor2u.net/business

[loNOoNHNTENIbHAA NNTEpaTypa

Chang, Ha-Joon. Economics: The User's Guide. London: Pelican Books, 2014.
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University Press, 2018.
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OH-NaiiH pecypcbl
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Tutor2u. "A Level Economics Resources." Accessed 25.08.2025. https://www.tutor2u.net/economics.
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OcHoBHbIe yyebHble mocobus

Cambridge International Education. Cambridge International AS Level History Modern Europe, 1750-1921
Coursebook. Cambridge: Cambridge University Press, 2019.

Cambridge International Education. Cambridge International AS Level International History, 1870-1945
Coursebook. Cambridge: Cambridge University Press, 2019.
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Carr, E.H. What is History?. 2nd ed. London: Penquin Books, 2018.
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6. KOHTPONbLHO-0LI@HOYHbIe MaTepuanbl
Moaynb «AHTANIACKAS NUTepaTypa»

Section A: Drama
Answer one question from this section.
THOMAS MIDDLETON and WILLIAM ROWLEY: The Changeling

1 Either (a) In what ways, and with what effects, do Middleton and Rowley dramatise different

attitudes to marriage in The Changeling?

Or (b) Discuss the presentation of the relationship between De Flores and Beatrice in
the following extract. In your answer you should pay close attention to dramatic
methods and their effects.

Beatrice: Prithee, thou look’st as if thou wert offended.

De Flores: That were strange, lady; ’tis not possible
My service should draw such a cause from you.
Offended? Could you think so? That were much

For one of my performance, and so warm 5
Yet in my service.

Beatrice: "Twere misery in me to give you cause, sir.

De Flores: | know so much, it were so, misery
In her most sharp condition.

Beatrice: "Tis resolv’d then; 10

Look you, sir, here’s three thousand golden florins:
I have not meanly thought upon thy merit.

De Flores: What, salary? Now you move me.
Beatrice: How, De Flores?
De Flores: Do you place me in the rank of verminous fellows, 15

To destroy things for wages? Offer gold?
The life blood of man! Is anything
Valued too precious for my recompense?

Beatrice: | understand thee not.

De Flores: | could ha’ hir'd 20
A journeyman in murder at this rate,
And mine own conscience might have slept at ease,
And have had the work brought home.

Beatrice [aside.]: I’'m in a labyrinth;
What will content him? | would fain be rid of him. 25
[To DE FLORES] I'll double the sum, sir.
De Flores: You take a course
To double my vexation, that’s the good you do.
Beatrice [aside.]: Bless me! | am now in worse plight than | was;
I know not what will please him. [To DE FLORES] — For my 30
fear’s sake,

| prithee make away with all speed possible.

And if thou be’st so modest not to name

The sum that will content thee, paper blushes not;

Send thy demand in writing, it shall follow thee, 35
But prithee take thy flight.

De Flores: You must fly too then.
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Beatrice:

De Flores:

Beatrice:

De Flores:

Beatrice

De Flores:

Beatrice:

De Flores:

Beatrice

De Flores:

Beatrice

De Flores:

Beatrice:

De Flores:

Beatrice

De Flores:

Beatrice:

De Flores:

Beatrice:

[?
I’ll not stir a foot else.
What's your meaning?

Why, are not you as guilty, in (I'm sure)

As deep as 1?7 And we should stick together.
Come, your fears counsel you but ill, my absence
Would draw suspect upon you instantly;

There were no rescue for you.

[aside.]: He speaks home.
Nor is it fit we two, engag’d so jointly,
Should part and live asunder. [Tries to kiss her.]

How now, sir?
This shows not well.

What makes your lip so strange?
This must not be betwixt us.

[aside.]: The man talks wildly.
Come, kiss me with a zeal now.

[aside.]: Heaven, | doubt him!
| will not stand so long to beg ’em shortly.

Take heed, De Flores, of forgetfulness,
"Twill soon betray us.

Take you heed first;
Faith, y’are grown much forgetful, y’are to blame in't.

[aside.]: He’s bold, and | am blam’d for’t!

| have eas’d you
Of your trouble, think on’t, I'm in pain,
And must be eas’d of you; 'tis a charity,
Justice invites your blood to understand me.
| dare not.
Quickly!

Oh, | never shall!
Speak it yet further off that | may lose
What has been spoken, and no sound remain on't.

(from Act 3, Scene 4)
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2

Either

Or

WILLIAM SHAKESPEARE: Measure for Measure

(a) Discuss Shakespeare’s dramatic exploration of different attitudes to religion in
Measure for Measure.

(b) Discuss Shakespeare’s presentation of the law and its officers in the following
extract. In your answer you should pay close attention to dramatic methods and
their effects.

[Enter ANGELO, ESCALUS, a JUSTICE, PROVOST, Officers,
and other Attendants.]
Angelo: We must not make a scarecrow of the law,
Setting it up to fear the birds of prey,
And let it keep one shape till custom make it 5
Their perch, and not their terror.
Escalus: Ay, but yet

Let us be keen, and rather cut a little

Than fall and bruise to death. Alas! this gentleman,

Whom | would save, had a most noble father. 10
Let but your honour know,

Whom | believe to be most strait in virtue,

That, in the working of your own affections,

Had time coher’d with place, or place with wishing,

Or that the resolute acting of our blood 15
Could have attain’d th’ effect of your own purpose.

Whether you had not sometime in your life

Err’d in this point which now you censure him,

And pull'd the law upon you.

Angelo: "Tis one thing to be tempted, Escalus, 20
Another thing to fall. | not deny
The jury, passing on the prisoner’s life,
May in the sworn twelve have a thief or two
Guiltier than him they try. What’s open made to justice,
That justice seizes. What knows the laws 25
That thieves do pass on thieves? 'Tis very pregnant,
The jewel that we find, we stoop and take 't,
Because we see it; but what we do not see
We tread upon, and never think of it.
You may not so extenuate his offence 30
For | have had such faults; but rather tell me,
When I, that censure him, do so offend,
Let mine own judgment pattern out my death,
And nothing come in partial. Sir, he must die.

Escalus: Be it as your wisdom will. 35
Angelo: Where is the Provost?
Provost: Here, if it like your honour.
Angelo: See that Claudio
Be executed by nine to-morrow morning;
Bring him his confessor; let him be prepar’d; 40

For that’s the utmost of his pilgrimage.
[Exit PROVOST.]
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Escalus

Elbow:

Angelo:
Elbow:
Angelo:
Elbow:
Escalus:
Angelo:

Pompey:

[Aside]: Well, heaven forgive him! and forgive us all!
Some rise by sin, and some by virtue fall;

Some run from breaks of ice, and answer none,
And some condemned for a fault alone.

[Enter ELBOW and Officers with FROTH and POMPEY .]

Come, bring them away; if these be good people in a
commonweal that do nothing but use their abuses in common
houses, | know no law; bring them away.

How now, sir! What’s your name, and what’s the matter?

If it please your honour, | am the poor Duke’s constable, and
my name is Elbow; | do lean upon justice, sir, and do bring in
here before your good honour two notorious benefactors.

Benefactors! Well — what benefactors are they? Are they not
malefactors?

If it please your honour, | know not well what they are; but
precise villains they are, that | am sure of, and void of all
profanation in the world that good Christians ought to have.

This comes off well; here’s a wise officer.

Go to; what quality are they of? Elbow is your name? Why dost
thou not speak, Elbow?

He cannot, sir; he’s out at elbow.

(from Act 2, Scene 1)

WOLE SOYINKA: The Trials of Brother Jero and Jero’s Metamorphosis

45

50

55

60

(a) Discuss some of the ways Soyinka shapes an audience’s response to the beach
prophets in the two plays.

(b) Discuss Soyinka’s development of the role of Rebecca in the following extract. In
your answer you should pay close attention to dramatic methods and their effects.

Clerk:

Sir, please let’s enter and get the business over.

TENNESSEE WILLIAMS: Cat on a Hot Tin Roof

(@) What, in your view, does Williams’s presentation of the relationship between Brick
and Maggie add to the meaning and effects of Cat on a Hot Tin Roof?

(b) How might an audience respond as the following extract unfolds? In your answer
you should pay close attention to dramatic methods and their effects.

[BIG DADDY moves suddenly forward and grabs hold of the

boy’s crutch like it was a weapon for which they were fighting

for possession.]
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Section B: Poetry
Answer one question from this section.
SIMON ARMITAGE: Sir Gawain and the Green Knight

(a) Discuss some of the ways Armitage shapes a reader’s response to the Green Knight

in Sir Gawain and the Green Knight.
(b) Analyse the ways scene in the following extract from Sir Gawain and the Green
Knight.

VIII.
ROBERT BROWNING: Selected Poems

(a) In what ways, and with what effects, does Browning present strong emotions in two
poems from your selection?

(b) Discuss some of the ways Browning presents conflicting views in the following

extract from The Pied Piper of Hamelin.

You should have heard the Hamelin people

Ringing the bells till they rocked the steeple;

Go, cried the Mayor, and get long poles!

Poke out the nests and block up the holes! 5
Consult with carpenters and builders,

And leave in our town not even a trace

Of the rats! — when suddenly, up the face

Of the Piper perked in the market-place,

With a, First, if you please, my thousand guilders! 10

IX.

A thousand guilders! The Mayor looked blue; So

did the Corporation too.

For council dinners made rare havock

With Claret, Moselle, Vin-de-Grave, Hock: 15
And half the money would replenish

Their cellar’s biggest butt with Rhenish;

To pay this sum to a wandering fellow

With a gipsy coat of red and yellow!

Beside, quoth the Mayor with a knowing wink, 20
Our business was done at the river’s brink;

We saw with our eyes the vermin sink,

And what’s dead can’t come to life, | think.

So, friend, we're not the folks to shrink

From the duty of giving you something for drink, 25
And a matter of money to put in your poke;

But, as for the guilders, what we spoke

Of them, as you very well know, was in joke.

Besides, our losses have made us thrifty;

A thousand guilders! Come, take fifty! 30
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X.

The Piper’s face fell, and he cried,

No trifling! | can’t wait, beside!

I've promised to visit by dinner time

Bagdat, and accept the prime 35
Of the Head-Cook’s pottage, all he’s rich in, For

having left, in the Caliph’s kitchen,

Of a nest of scorpions no survivor —

With him | proved no bargain-driver,

With you, don’t think I'll bate a stiver! 40
And folks who put me in a passion

May find me pipe after another fashion.

XL

How? cried the Mayor, d’ye think I'll brook

Being worse treated than a Cook? 45
Insulted by a lazy ribald

With idle pipe and vesture piebald?

You threaten us, fellow? Do your worst,

Blow your pipe there till you burst!

XIl. 50

Once more he stept into the street;
And to his lips again
Laid his long pipe of smooth straight cane;
And ere he blew three notes (such sweet
Soft notes as yet musician’s cunning 55
Never gave th’enraptured air)
There was a rustling that seemed like a bustling
Of merry crowds justling at pitching and hustling,
Small feet were pattering, wooden shoes clattering,
Little hands clapping and little tongues chattering, 60
And, like fowls in a farm-yard when barley is scattering,
Out came the children running.
All the little boys and girls,
With rosy cheeks and flaxen curls,
And sparkling eyes and teeth like pearls, 65
Tripping and skipping, ran merrily after
The wonderful music with shouting and laughter.

GILLIAN CLARKE: Selected Poems

7 Either (a) In what ways, and with what effects, does Clarke present mothers? You should refer
to two poems in your answer.

Or (b) Discuss Clarke’s presentation of the situation in the following poem. In your answer
you should pay careful attention to poetic methods and their effects.
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Death of a Young Woman

She died on a hot day. In a way

Nothing was different. The stretched white
Sheet of her skin tightened no further.
She was fragile as a yacht before,
Floating so still on the blue day’s length,
That one would not know when the breath
Blew out and the sail finally slackened.
Her eyes had looked opaquely in the
Wrong place to find those who smiled
From the bedside, and for a long time
Our conversations were silent.

The difference was that in her house

The people were broken by her loss.

He wept for her and for the hard tasks

He had lovingly done, for the short,
Fierce life she had lived in the white bed,
For the burden he had put down for good.
As we sat huddled in pubs supporting
Him with beer and words’ warm breath,
We felt the hollowness of his release.
Our own ungrateful health prowled, young,
Gauche about her death. He was polite,
Isolated. Free. No point in going home.

Songs of Ourselves, Volume 2

(@) Compare ways in which two poems present the natural world.

The Hour is Come

How did she fight? She fought well.
How did she light? Ah, she fell.

Why did she fall? God, who knows all,
Only can tell.

Those she was fighting for — they
Surely would go to her? Nay!

What of her pain! Theirs is the gain.
Ever the way.

Will they not help her to rise

If there is death in her eyes?

Can you not see? She made them free.
What if she dies?

Can we not help her? Oh, no!

In her good fight it is so

That all who work never must shirk
Suff’ring and woe.

But she’ll not ever lie down —

On her head, in the dust, is a crown
Jewelled and bright, under whose light
She’ll rise alone.

(Louisa Lawson)

10

15

20

(b) Discuss the writing and effects of the following poem, analysing ways in which
Louisa Lawson presents the ‘she’ in the poem.
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Section A
Answer all questions.

1 (a) Define the term fixed cost.

(b) Explain one way that a business may reduce its variable costs.

2 (a) Define the term product differentiation.

(b) Explain one reason why product development may be important to a business.

3 (a) Define the term commission.

(b) Explain one type of training that a business may use.

4  Analyse one responsibility to a business of an employee as a stakeholder.

Section B
Answer one question only.
EITHER

5 (a) Analyse two benefits to a business of holding high levels of inventory.

(2]
3]

(2]
3]

(2]
[3]

5]

(8]

(b) Evaluate whether supply chain management is the most important operational activity to the

success of a manufacturer of electric cars.
OR

6 (a) Analyse two reasons why a business should set SMART objectives.

[12]

[8]

(b) ‘Ethics should always influence the human resource management (HRM) activities of a

mining business.’

Evaluate this view.

[12]
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What is ‘a produced means of further production’?

A capital

B enterprise
C labour

D land

A hospital management board decides to reallocate $800000 from its $1.2m new buildings
budget to spend on cancer care.

What is the opportunity cost of this decision?

A a cost of $400000

B a cost of $800000

C the cost of healthcare for cancer patients
D

the loss of some new buildings

The diagram shows the change in a country’s production possibility curve from XX to YY.

A

Y
food

X

Y

drink

What would explain this change?

A Consumers chose to consume more food and less drink.

B Government taxed food production and subsidised drink production.
C Productivity rose in food production and fell in drink production.
D

There were more imports of food and more exports of drink.
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4 A factory manufactures chairs. The manufacturing process is divided into a number of tasks.

What is a likely disadvantage of this division of labour?
A decrease in motivation

B decrease in output

C decrease in productivity

D

decrease in quality of the final product

5 Which row correctly describes the relationship between two goods implied by the value of the
cross elasticity of demand?

clasiaty of demand | deseripton
A —2.0 weak complements
B -0.5 weak substitutes
Cc +0.5 weak substitutes
D +2.0 strong complements

6 What does consumer surplus measure?

A the excess profit earned by the producer of a good

B the opportunity cost to the consumer of not buying a good
C the price the marginal consumer is willing to pay for a good
D

the consumer’s gain from purchasing a good at a price below what they are willing to pay

7 When the price of good X is $2.00, the quantity supplied is 100000. The price elasticity of supply
of good X is 0.8 in the short run and 1.4 in the long run. The price of good X increases to $2.20.

What is the increase in the quantity supplied of good X between the short run and the long run?

A 6000 B 60000 C 114000 D 140000
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8 The diagram shows the European market for diesel fuel and the original equilibrium is at M.

A
price S

[c] IR N

H 7777777777 {

N\

I I D2 >
0 RT
quantity

Europeans want low-emission cars and therefore the demand for diesel fuel has decreased from
D1 to D2.

Which area represents the new producer surplus for companies supplying diesel fuel?

A GMNH B JGM C JHN D JUNR

9 In which situation is the demand for a product said to be price elastic?

A The quantity demanded responds to a change in price.

B Anincrease in price brings about a decrease in the quantity demanded.
C Anincrease in price induces consumers to spend more on the product.
D

A decrease in price brings about an increase in revenue.
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10 Golf club membership fees in Singapore have risen as a result of restrictions on travel to cheaper
golf courses in neighbouring countries and the closure of some local courses. The supply of golf
club memberships is determined by the current number of courses.

If the original equilibrium was at X, which point shows the result of these changes?

A

S, Si S;

membership
fees

$

quantity of memberships

11 The diagram shows the demand and supply curves for solar energy in India. The initial
equilibrium point is at X.

The Indian government increases the subsidy to solar energy producers. At the same time,
there is a rise in the price of alternative sources of energy.

What is the new equilibrium position?
A

price of
solar
energy

Y

quantity of solar energy
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12 A specific tax is placed on the sale of bottles of lemonade. In the diagram, S is the supply curve
before imposition of the tax and S; is the supply curve after tax.

A

price

Y

o quantity

Which distance represents the specific tax on each bottle?

A UT B WT cC wWu D WX

13 Demand for medical face masks exceeds supply during a disease outbreak.

What is the most likely cause of this excess demand?
A Some consumers do not have effective demand.
B The demand for medical face masks is price inelastic in the short run.
C The price of medical face masks is fixed below the equilibrium price.
D

The supply of medical face masks is inelastic in the short run.
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14 The diagram shows the demand and supply curves for a good.

e
o

The government fixes a maximum price of OP;.

What would happen?

A

B
C
D

15 Which statement correctly describes absolute advantage?

A
B
C

D

quantity

Consumers would have to be rationed to quantity OQ;.

The government would have to introduce a subsidy of PP;.

The market equilibrium quantity OQ would be demanded and supplied.

The supply of quantity OQ, would be guaranteed.

It is when a country has a higher opportunity cost in producing a good than another country.

It is when a country has a lower wage cost in producing a good than another country.

It is when the relative prices of exports of a country are greater than the relative prices of its

imports.

It is when a country’s output of a good is greater per unit of resource than another country.

16 The table shows the income and wealth of Yasmin.

items

children’s welfare benefits
dividends from shares
property owned

savings in bank

shares

wages

1000
1000
40000
1000
2000
10000

What is the value of Yasmin’s wealth?

A

$41000 B $43000 C $44000

D $45000
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17 Which group is most likely to suffer during high inflation?

18

19

O O W

borrowers
importers
producers

fixed wage earners

Which statement explains why the aggregate demand curve is downward sloping?

A

B
C
D

The diagram shows the aggregate demand (AD) and aggregate supply (AS) for an economy.

As prices fall, the demand for exports becomes more elastic.
As prices fall, fewer goods are imported.
As prices fall, the rate of interest will rise.

As prices fall, real wealth rises and so spending increases.

A

AS,
general
price
level AS,
AD
O real output

Which changes in subsidies and indirect taxes would have caused the change from AS; to AS,?

A

B
C
D

higher subsidies and higher indirect taxes
higher subsidies and lower indirect taxes
lower subsidies and higher indirect taxes

lower subsidies and lower indirect taxes
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20 The graph gives the percentage unemployed for all people aged 16 and over, and for young
people aged 16-24.

30

\
percentage 25 —

unemployed aged 16-24
20

15

1047=== e
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~
~~
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-
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0
2010 2012 2014 2016 2018 2020

year

What is the consequence for consumer expenditure on products consumed by the 16-24 age
group over the period 2010-20207?

A afall in consumer expenditure across the whole period
B aninitial fall in consumer expenditure followed by a rise
C aninitial rise in consumer expenditure followed by a fall
D

a rise in consumer expenditure across the whole period
21 In the diagram, the intersection of AD and LRAS at point X represents the current
macroeconomic equilibrium.

Which point could represent the new equilibrium after the introduction of an increase in the
retirement age?

A LRAS, LRAS LRAS;
general
price
level \\B
\ C
D X AD;
A
AD, AD
O real GDP -
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22 The table shows data on the Japanese balance of trade in goods.

car exchange rate exports imports
y yen/dollar $bn $bn
2016 109 635 585
2017 111 689 645

What can be concluded from this data?

A The demand for Japanese exports was price inelastic.

O O W

23 The diagram shows production possibility curves for two countries, India and Japan.

rice

The Japanese current account was in surplus.
The majority of Japanese imports were essential goods.

The Marshall-Lerner condition for Japan is greater than 1.

600 1
500 - India
Japan
0 Y
0 200

tea

Which combination of outputs would be achieved if each country specialised in the product in
which it has a comparative advantage?

rice tea
A 600 200
B 600 500
Cc 1200 200
D 1200 1000
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24 A country’s currency has depreciated against all the currencies of its main trading partners.

25

26

27

28

How will the depreciation affect its terms of trade?

A

B
Cc
D

The terms of trade will improve.
The terms of trade will not change.
The terms of trade will worsen.

The terms of trade will worsen only if the depreciation causes inflation.

A country with a floating exchange rate experiences a large surplus on the current account of its
balance of payments.

What is likely to decrease as a consequence?

A

B
C
D

the exports of capital from the country
the level of employment in the country
the prices of imports into the country

the value of the country’s currency

Which measure is aimed directly at promoting international trade?

A

B
C
D

decreasing existing quotas
increasing interest rates
subsidies paid to export industries

wage subsidy schemes during recessions

What would be classified as a supply-side policy measure?

A

B
C
D

a law to reduce the power of trade unions
a reduction in the government’s fiscal deficit
an open market sale of securities

the imposition of a tariff on imported goods

What is the equivalent of a country’s national debt?

A

B
C
D

the accumulated borrowing of the government
the difference between government spending and taxation
the interest paid by the government on all the money it owes

the total money owed by all households in the country
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29 A country experiences a fall in the value of exports and an increase in the value of imports of
goods and services.

What are the effects of these changes?

balance of
aggregate payments on

demand goods and
services
A fall improve
B fall worsen
C rise improve
D rise worsen

30 A government orders its central bank to buy its domestic currency on the foreign exchange

markets in the belief that this will improve the balance of payments.

What does this suggest?

A

B
C
D

Demand for the country’s exports is price inelastic.
The country’s Marshall-Lerner condition is greater than 1.
The government has a budget deficit.

The overall balance of payments is in surplus.
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Answer one question from one section only.
Section A: European option
France, 1774-1814

Read the sources and then answer both parts of the question.

Source A

Yesterday the people tried to enter the Bastille. The treacherous governor, de Launay, put out a
flag of peace. A detachment of guards, with 6 000 armed citizens, penetrated the outer courtyard.
However, as soon as some 600 people had crossed the first drawbridge, it was raised and they
were fired upon. Cannon fired on the town. Many were killed or wounded. The citizens rallied and
attacked, advancing from various directions beneath a ceaseless round of fire. The fighting grew
steadily more intense. Eventually cannon fire was directed against the second drawbridge. And
so the Bastille fell and de Launay was captured. Blessed liberty, for the first time, has at last been
introduced into this place of horrors.

The citizens marched to the Ho6tel de Ville surrounded by an enormous cheering crowd. The
people, anxious for revenge, allowed neither de Launay nor the other officers to reach the place of
their trial. They seized them and trampled them underfoot. De Launay was struck by many blows,
his head was cut off and hoisted on the end of a pike. This glorious day must amaze our enemies,
and finally bring us the triumph of justice and liberty. In the evening, there were celebrations.

From an account of the storming of the Bastille, published in a Paris newspaper, July 1789.

Source B

On 14 July a large detachment with two cannons went to the Bastille to seize ammunition. A
flag of truce was sent on before and accepted from within. The governor, Marquis de Launay,
contrary to expectations, fired on the people, killing several. The enraged crowd rushed to the
gates, determined to force their way through. The governor agreed to let in some of them on
condition that they committed no violence. These terms agreed, a detachment of about 40 was
admitted. The drawbridge was immediately raised and they were instantly massacred. This breach
of honour excited a spirit of revenge in the crowd. The cannons were placed against the gate and
soon made the breach which resulted in surrender.

De Launay and the principal gunner were seized and carried to the Hbétel de Ville. After a quick
trial, they were put to death. De Launay had his head cut off, but with circumstances of barbarity
too shocking to relate. Thus, the greatest revolution has been carried out with the loss of very few
lives. We may consider France a free country; the king a limited monarch and the nobility reduced
to a level with the rest of the nation.

From a report by the British Ambassador in Paris, writing to
the British Secretary of State for Foreign Affairs, 16 July 1789.
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Source C

It is not without worry that one sees 200000 Parisian men in arms, 200000 men little accustomed
to discipline, proud of their liberty, perhaps already altered by bloodshed. May the spirit of
moderation and peace always reign! May the people understand that to be and always remain
free, there must be order and justice.

| do not consider without fright that there still exists quite a dangerous fury against the nobility. It
has been suppressed a little, but who knows what will prevent it from being reborn more terrible
than ever.

From the diary of an elected deputy of the Third Estate in the National Assembly, 16 July 1789.

Source D

r—} -v—I ./\ m

REVEIL DU TIERS ETAT.

A cartoon titled ‘The Awakening of the Third Estate’, published in France in July 1789.
The Bastille is in the background.

Answer both parts of the question with reference to the sources.
(@) Read Sources A and B.

Compare and contrast these two sources as evidence about the events of 14 July 1789. [15]
(b) Read all of the sources.

‘The storming of the Bastille had widespread support.” How far do these sources support this
view? [25]
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Section B: American option

The Gilded Age and Progressive Era, 1870s to 1920

Read the sources and then answer both parts of the question.

Source A

THE REAL OBJECT OF THE OPERATORS IS TO CRUSH IT.

A cartoon about the coal strike, published in an Ohio newspaper, 1902.
‘Arbitration’ is where an independent person makes an official judgement in a dispute.
‘Operators’ are the owners of the coal mines.

Source B

The present strike was declared by the Mine Workers’ Union on 10 May 1902. Many of our
workmen who do not belong to, or are not willing to obey, that organisation are trying to work in
our mines. They are content to work. Many more wish to work but are prevented by violence and
intimidation towards them and their families. This is often accompanied by destruction of their
property and a fear of death or bodily harm. A reign of terror has been created against those who
wish to work. The coal companies believe that the wages paid to their men are fair and all that
their businesses can afford. To survive, their capital has to have a reasonable return. Profits have
been small and several companies have become bankrupt recently. We are prepared to accept
arbitration, but the Mine Workers’ Union is not.

Statement by the operators of the coal mines, May 1902.
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Source C

The miners’ leaders have destroyed any opportunity for arbitration and this means there will be
no peace in the coal mines. President Roosevelt has attempted to intervene. We accept his right
to create a commission to try and end the dispute, but not one which could dictate the terms
of a settlement. This is not only illegal but also unconstitutional. This and his other actions, not
specified by the Constitution, challenge the very principles upon which this country is based. He
argues that this refusal to work by some miners creates a crisis which entitles him to act in a way
which no president has done except in time of war. The Constitution guarantees our freedoms,
one of which is the right of a man to work. The operators and the miners have the right to negotiate
freely without interference from anyone. That is what our forefathers fought for.

From a magazine article titled ‘The Operators’ side of the Great Strike’, September 1902.

Source D

Very much the most important action | took as regards labour had nothing to do with legislation.
It was my executive action which was technically illegal and not required by the Constitution.
| believe that occasionally great national crises arise which call for immediate and vigorous
presidential action. It is the duty of the president to act as he is the steward of the people. He
is compelled to assume that he has the legal right to do whatever the real needs of the people
demand, unless the Constitution or the laws expressly forbid him to do it. In the 1902 coal strike,
which would have led to a national disaster in the coming winter, the big coal operators refused
to negotiate or concede. They were determined to break the strike by force if needed. While they
agreed to accept my Commission, they took an extreme individualistic view of their property rights,
knowing that the miners’ suffering was great. They believed that | had no constitutional power to
act in this matter.

From President Roosevelt’'s autobiography, published in 1913.

Answer both parts of the question with reference to the sources.
(a) Read Sources C and D.

Compare and contrast these two sources as evidence about presidential power. [15]

(b) Read all of the sources.

‘The mine operators were responsible for the difficulty in resolving the coal strike of 1902’
How far do these sources support this view? [25]
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Section C: International option

Empire and the emergence of world powers, 1870-1919

Read the sources and then answer both parts of the question.
Source A

Until ten years ago we remained masters of Africa, or the greater part of it, by the simple fact
that we were masters of the sea. Then suddenly we found out that this had no foundation in
international law. We were confronted with a demand from Germany to be allowed to occupy
enormous stretches of territory. It was impossible that Britain should have the right to lock up the
whole of Africa and say that nobody should be there except itself. So, we accepted that Germany
as well as Britain could develop the vast untrodden fields of Africa, making them into new outlets
for colonisation by the excessive population at home, and new fields of industry and trade.

We would risk the happy agreement between the two governments if we allowed the many causes
of conflict and questions of territory in various parts of the continent to remain undecided.

From a speech by Lord Salisbury, the British Prime Minister, to the House of Lords 1890.

Source B

The Pax Britannica®, always a lie, has recently become an ugly monster of hypocrisy. Along our
Indian frontiers, in West Africa, the Sudan, Uganda and Rhodesia fighting has been constant.
Although the great imperialist powers have kept their hands off one another, except where the
rising empire of the United States has found its opportunity in the falling empire of Spain, the self-
restraint has been costly and fragile. The main cause of the vast armaments which are draining
the resources of most European countries is their conflicting interests in territorial and commercial
expansion. Thirty years ago, there existed one sensitive spot in our relations with France, or
Germany, or Russia, now there are a dozen. Diplomatic strains are frequent between powers with
African or Chinese interests, and the chiefly commercial nature of the national rivalry makes it
more dangerous.

From a book by the South African correspondent of a British newspaper during the Boer War,
published 1902.
*Pax Britannica was international peace supervised by Britain.

Source C

My friendship for Britain has been proved. | have referred to the speeches in which | have
proclaimed my goodwill. But, as actions speak louder than words, let me also refer to my acts. It is
commonly believed in Britain that Germany was hostile throughout the Boer War. German public
opinion undoubtedly was bitterly hostile. But what of official Germany?

When the struggle was at its height, the German government was invited by the governments of
France and Russia to join with them in calling upon Britain to end the Boer War. The moment had
come, they said, not only to save the Boer Republics, but also to humiliate Britain. What was my
reply? | said that, far from joining any European action, Germany would always keep distanced
from politics that could bring it into complications with a sea power like Britain.

From an interview with Kaiser Wilhelm Il, published in a British newspaper, October 1908.
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Source D

| discussed with the British ambassador at Berlin the German need for refuelling bases to serve
the ends of commerce and open up China to international trade. | complained of the treatment
received from the British government, which everywhere opposed German wishes. The
ambassador agreed and expressed his astonishment at Britain’s failure to meet Germany halfway.
When a rising nation like Germany turned directly to Britain to acquire territory with its consent, it
was more than Britain could reasonably ask. Germany could have gone straight ahead or allied
itself with other nations. Moreover, he added that, since Britain already owned almost all the world,
it could certainly find a place where Germany might establish a base; should Germany not obtain
Britain’s approval, it would probably occupy suitable places in any case.

This talk was fruitless. Finally, the negotiations with Britain were broken off, without result, in a
rather impolite manner.

From a conversation in the 1890s, recalled in his memoirs by Kaiser Wilhelm II, published 1922.

Answer both parts of the question with reference to the sources.
(@) Read Sources A and D.
Compare and contrast these two sources as evidence about German ambitions for imperial
expansion. [15]
(b) Read all of the sources.

How far do the sources support the view that imperial expansion caused tensions between
the colonial powers? [25]
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1  From the study by Schachter and Singer (two factors in emotion):

(a) Identify which one of the following groups scored the highest on the Activity Index in the
Euphoria condition.

Epinephrine Ignorant (Epi Ign)

Epinephrine Informed (Epi Inf)

Epinephrine Misinformed (Epi Mis)

Placebo

(b) In the Anger condition, an observer recorded the participant’s response to the stooge using
several categories.

Outline how the category of ‘Ignores’ was operationalised in this study.

2 From the study by Andrade (doodling):

(a) ldentify two features of the sample used in this study.

(b) ldentify one strength of the sample used in this study.
3  From the study by Saavedra and Silverman (button phobia):

(a) Describe the Disgust/Fear hierarchy used in this study.
(b) Explain one weakness of the Disgust/Fear hierarchy used in this study.

4  The study by Piliavin et al. (subway Samaritans) used ‘victims’ who needed help.

(a) Describe the victims used in this study.

(b) One conclusion was that in a field setting, diffusion of responsibility did not happen.

Outline one other conclusion from this study.

5 In Experiment 1 of the study by Laney et al. (false memory), participants completed both the Food
History Inventory and the Restaurant Questionnaire.

Describe one result from the Food History Inventory and one result from the Restaurant
Questionnaire.

You must use data for one of these results.

Result — FOOd HIiStOry INVENTOTY .....veei s e e e e e e e

Result — Restaurant QUESHIONNAINE .......covn e et
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10

Outline two assumptions of the cognitive approach.

You must use an example from a core study for each assumption.

Suggest two real-world applications based on the study by Milgram (obedience).
Your suggestions must be ethical.

Two friends, Danilo and Noah, are discussing the validity of the study by Baron-Cohen et al. (eyes
test). Danilo thinks the study has validity but Noah thinks the study does not have validity.

Explain one reason why Danilo is correct and one reason why Noah is correct, using evidence
from this study.

Danilo (NAS VAIIAILY) ...coooiiiiiiiee e e e e e e e e e e an
Noah (does NOt have Validity) .........c..eiieiiiie e e e

From the study by Dement and Kleitman (sleep and dreams):
(@) Describe what is meant by REM sleep.

(b) Explain one similarity and one difference between the study by Dement and Kleitman (sleep
and dreams) and the study by Canli et al. (brain scans and emotions).

Evaluate the study by Bandura et al. (aggression) in terms of two strengths and two weaknesses.
At least one of your evaluation points must be about reliability.
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1 Images are being created to advertise holidays.

Some of the images are bitmap images and some are vector graphics.

(@) Complete the table by defining the image terms.

Term Definition

Drawing list

Pixel

Colour depth

(b) The bitmap images are photographs of the holiday locations.

(i)

(c)

(ii)

(i) Colour depth and image resolution are both included in the file header of a bitmap image.

Identify two other items that could be included in the file header of each photograph.

One of the photographs has a bit depth of 8 bytes and an image resolution of 1500 pixels
wide and 3000 pixels high.

Calculate the file size of the photograph in megabytes. Show your working.

Working

File size ...coovvvveiiiiiiiiin, MB

The photographs are compressed before they are uploaded to a web server.
Customers download the photographs from this web server.

(i) Explain the reasons why compressing the photographs will benefit the customers.

An image can be compressed using run-length encoding (RLE).

Explain the reasons why RLE may not reduce the file size of a bitmap image.
Give one example in your answer.
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2 Anorganisation uses a database to store data about the types of bird that people have seen.
(a) The database is managed using a Database Management System (DBMS).

(i) State whatis meant by a data dictionary and give one example of an item typically found
in a data dictionary.

(ii) State what is meant by data integrity and give one example of how this is implemented
in a database.

D NI ON e s
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(b) The database, Birds, stores information about the types of bird and the people who have
seen them.

Data about each bird seen is stored with its location and data about the person who saw the
bird.

Database Birds has the following tables:

BIRD TYPE (BirdID, Name, Size)

BIRD SEEN (SeenID, BirdID, Date, Location, PersonlID)
PERSON (PersonID, FirstName, LastName, EmailAddress)

(i) Complete the table by identifying two foreign keys and the database table where each is
found.

Foreign key Database table

(ii) The database Birds has been normalised.
Draw one line from each Normal Form to the most appropriate definition.

Normal Form Definition

First Normal Form (1NF) All fields are fully dependent on the primary key.
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Second Normal Form (2NF)

Third Normal Form (3NF)

There are no repeating groups of attributes.

There are no partial dependencies.

(iii) Part of the database table BIRD TYPE is shown:

BirdID Name Size
0123 Blackbird Medium
0035 Jay Large
0004 Raven Large
0085 Robin Small

The database only supports these data types:

. character

. varchar
. Boolean
* integer
. real

. date

. time

Write a Structured Query Language (SQL) script to define the table Bird Type.

(iv) The database tables are repeated here for reference:
BIRD TYPE (BirdID, Name, Size)
BIRD SEEN(SeenID, BirdID, Date, Location, PersonlID)
PERSON (PersonID, FirstName, LastName, EmailAddress)

Complete the SQL script to return the number of birds of each size seen by the person
with the ID of J_123.

SELECT BIRD TYPE.S1Z€, .cceeiiiiiiiiiiiiiiiiiiiieeeeceeniniane, (BIRD TYPE.BirdID)

AS NumberOfBirds
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3 A computer has an Operating System (OS).

(a)

(b)

(c)

(d)

Describe how the Operating System manages the peripheral hardware devices of the
computer.

Hardware management is one key management task carried out by the Operating System.
Identify two other key management tasks carried out by the Operating System.

The Operating System has utility software including defragmentation software.

Explain how defragmentation can improve the performance of the computer.

The computer stores data in binary form.

(i) State the difference between a kibibyte and a kilobyte.

(ii) Convert the denary number 964 into Binary Coded Decimal (BCD).

(iii) Convert the positive binary integer 11110010 into hexadecimal.

(iv) Give the smallest and largest two’s complement binary number that can be represented
using 8 bits.

(v) Add the following two binary integers using binary addition. Show your working.

10110000
+00011011

(vi) Show the result of a 3-place right logical shift on the binary number:

11001100

4 A networked closed-circuit television (CCTV) system in a house uses sensors and cameras to

det

ect the presence of a person. It then tracks the person and records a video of their movements.

Data from the CCTV cameras is transmitted to a central computer.

(a)

(b)

(c)

This computer has both Read Only Memory (ROM) and Random Access Memory (RAM).

(i) Describe the contents of the ROM in the central computer.
(ii) The central computer has Dynamic RAM (DRAM).
Identify two advantages of using DRAM instead of Static RAM (SRAM).

The central computer stores the video files on secondary storage.

Describe two reasons why magnetic storage is more appropriate than solid state storage for
this computer.

The CCTV system uses Artificial Intelligence (Al) to identify the presence of a person in the
house and to track their movements.

Describe how Al is used in this system.
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(d) The CCTV cameras are connected to a network and transfer their data wirelessly to the
central computer.

(i) Each device on the network has an IP address.

Complete the description of IP addresses.

An IPv4 address contains ..........ccccceciviiiiiiiiinnnnenn. groups of digits. Each group is
represented iN .........cccccceiiiiiiiiiiniiines bits and the groups are separated by full stops.

An IPv6 address contains .........cccccceeeiiiiiiiiiiiinnnnnn. groups of digits. Each group is
represented iN ..., bits. Multiple groups that only contain zeros

can be replaced witha ................cooeeei . .
(ii) The network makes use of subnetting.

Describe two benefits of subnetting a network.

5 (a) Draw the logic circuit for this logic expression:

T = (NOT A OR B) XOR (C NAND D)

(b) Describe the function of the NAND and NOR logic gates.

6 Aninterrupt is generated when a key is pressed on a computer keyboard.

Explain how the computer handles this interrupt.
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1 The electron micrograph shows onion root cells prepared using a freeze-fracture technique. The
cells were quickly frozen and then physically broken apart. Freeze fracture breaks apart cells
along weak areas, such as membranes and the surfaces of organelles.

structure X

L2
x20000

Which statement best explains the appearance of the electron micrograph?

A

B
Cc
D

The cells were broken apart at the endoplasmic reticulum; structure X is a ribosome.

The cells were broken apart at the nuclear envelope; structure X is a nuclear pore.

The cells were broken apart at the nuclear envelope; structure X is a ribosome.

The cells were broken apart at the tonoplast; structure X is a plasmodesma.

2  Which cell structures can form vesicles?

cell surface endqplasmic Golgi body
membrane reticulum

A v v v

B v v X

Cc v X v

D X v v

key
v = can form vesicles

X = cannot form vesicles
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3 Four students were asked to match the function with the appearance of some cell structures in an

animal cell.

The functions were listed by number.

1 synthesis of polypeptides

2 synthesis of lipids

3 packaging of hydrolytic enzymes that will remain in the cell

The appearances were listed by letter.

V  membranes which surround an enclosed inner cavity

W non-membrane-bound, spherical structures

X adouble membrane interspersed with pores

Y non-membrane-bound, cylindrical structures

Z membrane-bound sacs, arranged as a flattened stack

Which student correctly matched the numbered function with the appearance of the cell

structure?
1 2 3
A W \Y z
B W z Y
Cc z W z
D z Vv W

4  Which cells contain a tonoplast?

: . sieve tube :
root hair companion endodermis
element
A v v v v
B v X v v
C X v v X
D v v X v

key
v = contain tonoplast

X = do not contain tonoplast

5 Which organelles found in animal or plant cells are surrounded by double membranes?

A chloroplasts, mitochondria, vacuoles

chloroplasts, mitochondria, nuclei

B
C chloroplasts, nuclei, vacuoles
D

mitochondria, nuclei, vacuoles
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6 Some scientists think that mitochondria evolved from bacteria that entered the cytoplasm of a
different cell and were able to survive there.

Which structural features of mitochondria support this hypothesis?

7 Whatis present in all viruses, all prokaryotes and all eukaryotes?

A

B
C
D

ribose
deoxyribose
cytosine

thymine

folggflnLrltaerzgal circular DNA | 70S ribosomes
A v v v key
B v v X v = supports
¢ v X v X = does not support
D X v/ /

8 The table shows some steps that can be made in carrying out the Benedict’s test.

Which combination of steps is required to carry out a semi-quantitative test on a reducing sugar
solution?

standardise volume
of Benedict’s
solution and volume

boil with
hydrochloric acid
and then neutralise

standardise boiling

time with Benedict’s
solution and

compare final colour

of test solution with alkali with numbered
colour standards
A v X X
B X v X
Cc v X v
D X X v

key
v = step made

X = step not made
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10

11

The diagrams show three examples of different bonds.

bond 1 0 bond 2 bond 3
N -¥ —c{ —” — —CH —SiS—CH—
/NH O—C\ T 2 2
H

Which bonds hold the secondary structure of proteins together?

A 1,2and3 B 1and3only C 1only D 2and3only

Insulin is a globular protein involved in cell signalling. It is transported in the blood plasma from
the cells that synthesise it to its target cells. A molecule of insulin contains six sulfur-containing
amino acids and has two polypeptide chains.

Which statements about insulin are correct?

1 Aninsulin molecule has a quaternary structure.
2 Insulin polypeptides are held together by six disulfide bonds.

3 Amino acids with hydrophobic R groups would be found in the centre of an insulin
molecule.

A 1,2and3 B 1and2only C€C 1and3only D 2and3only

Which statement correctly explains why blood plasma can be maintained at a stable
temperature?

A It has a low specific heat capacity.

B It has a high specific heat capacity.

C It has a low latent heat of vaporisation.
D

It has a high latent heat of vaporisation.
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12 Which region on the graph shows the activation energy of an enzyme-catalysed reaction?

A

energy of
molecules
in a reaction

without D

with enzyme enzyme

Y

time

13 The graph shows the effect of an increasing substrate concentration on the rate of an
enzyme-catalysed reaction.

A

maximum rate of reaction

rate of Pie
reaction P .

substrate concentration

Line P represents the result when the enzyme is used at its optimum pH and optimum
temperature and without an inhibitor.

Line Q represents the result when the reaction conditions are changed.

Which descriptions of changes to the reaction conditions could result in line Q if all other
conditions were kept the same?

1 Add an inhibitor that attaches to a site other than the active site.
2 Add an inhibitor that has a similar shape to the substrate.

3 Add an inhibitor that blocks the active site of the enzyme.
4

Carry out the reaction at a higher temperature.

A 1,3and4 B 1and4only C 2,3and4 D 2and3only
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14 Which statement about cell signalling is correct?

15

o O m »

Four students, A, B, C and D, observed plant epidermal cells that had been placed in a
concentrated sucrose solution for 30 minutes. They were asked to identify the partially permeable
layer and to explain the appearance of the cells in terms of water potential and movement of

water.

Which student is correct?

The same ligand is made by all of the cells in the body.

One type of receptor molecule will recognise all ligands in the body.
The binding of a ligand may cause a change to the shape of the receptor.

The receptors for ligands are always found on the inside of cells.

water potential
at start of experiment

movement of water
during experiment

partially
permeable layer
A cell surface
membrane
B cell surface
membrane
C cell wall
D cell wall

cell contents have a lower
water potential than the
sucrose solution

cell contents have a higher
water potential than the
sucrose solution

cell contents have a lower
water potential than the
sucrose solution

cell contents have a higher
water potential than the
sucrose solution

water moved out of the cell
and no water moved in

more water moved out
of the cell than moved in

more water moved out
of the cell than moved in

water moved out of the cell
and no water moved in
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16 The table compares the surface area to volume ratios of five agar blocks that differ in dimensions

17

but which all have the same volume.

The agar blocks can be used to measure the efficiency of diffusion, where efficiency is measured

as the time taken for a dye to reach all parts of the block.

length width height surface volume surface area:
/mm /mm /mm area/mm? /mm?® volume ratio
1 8 8 8 384 512 0.75
2 16 16 2 640 512 1.3
3 32 4 4 544 512 1.1
4 32 32 0.5 2112 512 4.1
5 64 4 2 784 512 1.5

Which prediction can be made about the way in which size and dimensions of these blocks affect
the efficiency of diffusion?

A

B
C
D

The cell cycle includes mitosis.

The efficiency of diffusion will decrease as the width of a block increases.

The efficiency of diffusion will increase as the height of a block increases.

The efficiency of diffusion will increase as a block of fixed volume is flattened.

The efficiency of diffusion will decrease as a block of fixed volume is elongated.

What are features of this type of nuclear division?

A

forms cells of equal size to the parent cell

forms genetically identical nuclei

semi-conservative replication of DNA

1,2and 3

1and2only C

1 and 3 only

D 2only
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18 A student observed the cells in the growing region (meristem) of an onion root and obtained the

19

20

21

data shown.

stage number

of cells
interphase 886
prophase 73
metaphase 16
anaphase 14
telophase 11

Which percentage of cells contains chromosomes that appear as two chromatids?

A 7.3% B 8.9% C

95.9%

Which statement about messenger RNA is correct?

D 97.5%

A In eukaryotic cells, mMRNA is made by removing exons from the primary RNA transcript.

B mRNA is a single-stranded polynucleotide containing a different purine base than DNA.

C mRNA molecules contain ribose sugars joined to phosphate groups by phosphodiester

bonds.

D The monomers of MRNA contain a phosphate group, deoxyribose sugar and a nitrogenous

base.

Which structures are involved in transcription only?

DNA template . RNA
anticodons
strand polymerase
A v v X
B v X v
C X v X
D X X v

key
v = involved

X = not involved

One gene provides the code for the production of which type of molecule?

A amino acid
B DNA

C nucleotide
D polypeptide
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22 The table shows some mRNA codons that code for certain amino acids.

23

24

MRNA codon amino acid
GCG, GCA, GCC, GCU alanine
ACG, ACA, ACC, ACU threonine
UGC, UGU cysteine
UAC, UAU tyrosine
CAG, CAA glutamine
CGG, CGA, CGC, caUu arginine
A DNA template strand has the base sequence shown.
ACAGTATTATTTGCAACG

What would the change in the amino acid be if the first base
substituted for an A base?

A

B
C
D

alanine to cysteine
alanine to threonine
arginine to cysteine

arginine to threonine

in the fifth DNA ftriplet was

Which structures contain cytoplasm with mitochondria and a nucleus?

xylem vessel element

/S

companion
cell

phloem
sieve tube
element

What is the correct term to describe intermolecular hydrogen bonding between water molecules?

A

B
C
D

adhesion
cohesion
osmosis

diffusion
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25 The diagram shows the outline of a xerophytic leaf that had been left for 45 minutes in different

26

27

conditions, P and Q.

Y
Y

\
5

P Q

Which statements about the cells in layer Y of the leaf in each of the conditions P and Q after

45 minutes are correct?

1 There is a less negative water potential in P than in Q.
2 The cells may be turgid in P and plasmolysed in Q.

3 The cells are less turgid in P than in Q.
4

There is no net diffusion of water into Y in either P or Q.

A 1,2and4 B 1,3and4 C 1and3only D 2and4only

How does sucrose move from chloroplasts to the phloem?

1 diffusion
2 apoplast pathway
3 symplast pathway

A 1,2and3 B 1and2only C€C 1and3only D 2and3only

How are companion cells involved in loading sucrose into phloem sieve tube elements?

A actively through cotransporter proteins and passively through plasmodesmata

B actively through cotransporter proteins and plasmodesmata
C passively through cotransporter proteins only
D

actively through plasmodesmata only
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28 The photomicrograph shows blood cells as seen using a high-power light microscope.

Which row correctly identifies the different types of white blood cell?

2

1 2 3
A lymphocyte monocyte neutrophil
B monocyte neutrophil macrophage
Cc neutrophil monocyte lymphocyte
D phagocyte lymphocyte monocyte
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29 Plan diagrams of two blood vessels are shown.

30

fatty tissue

/

Y

\/3\<K
////’\4?
5

1 2
Which labels are correct?
1 2 3 4 5
aorta vena cava elastic smooth epithelium
fibres muscle
artery vein collagen smooth endothelium
fibres muscle and
elastic tissue
vein artery collagen elastic squamous
fibres fibres cells
coronary coronary elastic smooth epithelium
artery vein fibres muscle and
elastic tissue

What are found in blood and tissue fluid?

o o W >»

1

2
3
4

carbon dioxide
fatty acids
white blood cells

proteins

1,2,3and 4

1, 2 and 3 only

1, 2 and 4 only

3 and 4 only
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31 Which reactions would be slowed down by an inhibitor of carbonic anhydrase?

1 CO; + haemoglobin — carbaminohaemoglobin

2 CO, + H,O — H,CO3
3 H2CO3 e d H+ + HCO3_

A 1,2and3 B

1and2only C 1and3only

D 2and3only

32 Which sequence of letters correctly identifies the order of events during the cardiac cycle?

T atrial walls contract

impulse is delayed by a fraction of a second

wave of excitation enters the atrioventricular node

wave of excitation spreads from the sinoatrial node

\%
W wave of excitation passes down the Purkyne tissue
X
Y

ventricles contract

PAON
1® O,
©)

Cc

PAON

QaaQ)
®--©

-

@

~©

-

R,

e
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33 The diagram gives information about blood pressure in the left side of the heart during the cardiac
cycle.

pressure
[kPa

time/s

Valves open and close at the points numbered.

Which row identifies the valves opening or closing at the points numbered?

atrioventricular semilunar atrioventricular semilunar
valve opens valve opens valve closes valve closes
A 1 3 4 2
B 2 4 3 1
Cc 3 1 2 4
D 4 2 1 3

34 A person with no breathing conditions rests for an hour. Their breathing in this time is shallow and
slow, so little air from outside the body reaches the alveoli. The person’s heart rate remains
constant.

Which statement is correct?

A

The carbon dioxide concentration in the blood in the pulmonary vein will be higher than in the

pulmonary artery.

Carbon dioxide molecules in the air of the alveoli move out of the blood by active transport.

The air in the alveoli has a lower concentration of oxygen than the blood in the pulmonary

vein.

Oxygen molecules diffuse from the air in the alveoli into the blood at a slower rate than when

the person is active.
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35 Which statements about all bronchioles are correct?

1 They have epithelium.
2 They have goblet cells.

3 They have muscle tissue.

A 1,2and3 B 1and3only C 2only D 3only

36 The diagram shows some of the pathogens that cause disease in humans and some of the ways
they are transmitted.

1 2 w
bacterium protoctist contaminated water
pathogen method of
l transmission
3 X Y
virus mosquito bite coughs and
sheezes
What is the correct pathogen and method of transmission for malaria?
A 1andX B 2and W C 2andX D 3andY

37 Some of the processes which result in the formation of a population of bacteria that are resistant
to a new antibiotic are listed.

1 change in reproductive success of bacteria

2 increase in frequency of the resistance allele in the population
3 increase in genetic variation within the population
4

random mutation occurs in bacterial DNA
What is the correct order of these processes?
A 15352514
B 2515354
C 3545152
D 4535152
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38 When bacteria are grown in a Petri dish containing discs with antibiotics, there will be zones of
inhibition of bacterial growth.

antibiotic disc

zone of inhibition

area of
bacterial
growth

The chart shows the size of the zones of inhibition when a species of bacteria was incubated on
five different plates of agar, each containing a disc with a different antibiotic.

30

25

20

zone of
inhibition 15
/mm

10

1 2 3 4 5
antibiotic

Which conclusions can be made about the most and least effective antibiotics on this species of

bacteria?
most effective | least effective
antibiotic antibiotic
A 3 2
B 4 3
o 3 1
D 2 3
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39 Which blood cell type does not recognise, engulf and digest non-self particles?

40

A
B
C
D

Repeated infections with malaria result in more effective immunity to malaria.

Which type of immunity is responsible for the more effective immunity?

A
B
C
D

macrophages
neutrophils
phagocytes

T-killer cells

artificial active
artificial passive
natural active

natural passive
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Yeast cells contain the enzyme catalase which catalyses the breakdown of hydrogen peroxide
releasing oxygen.

You will investigate the effect of pH on the activity of catalase in an extract from yeast cells.
You will need to immobilise the yeast cells in sodium alginate beads.

When a bead containing yeast cells is dropped into hydrogen peroxide solution the bead will sink
As oxygen is released the bead will rise. The more oxygen released, the faster the bead will rise.

You are provided with the materials shown in Table 1.1.

Table 1.1
labelled contents hazard volume/cm?3
Y yeast cell suspension none 15
H 3.0% hydrogen peroxide solution harmful 30
irritant
S sodium alginate solution none 30
C calcium chloride solution none 30
B3 buffer pH3 none 10
B4 buffer pH4 none 10
B6 buffer pH6 none 10
B7 buffer pH7 none 10
B8 buffer pH8 none 10

If any solution comes into contact with your skin, wash off immediately under cold water.

It is recommended that you wear suitable eye protection.
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Carry out step 1 to step 19.

step 1
step 2
step 3
step 4

step 5

step 6

step 7

step 8
step 9
step 10
step 11

step 12

step 13

step 14

Put 10cm?3 of C into a large test-tube.

Put 5cm?3 of S into a small beaker.

Stir Y and put 3cm3 of Y into the beaker used in step 2. Mix well.

Use a 5cm3 syringe to collect 2cm? of the mixture of S and Y (prepared in step 3).

Position the 5cm?3 syringe over the large test-tube containing C as shown in Fig. 1.1.

gently press down with
thumb to release
one drop at a time

5cm?3 syringe barrel resting on the
top of a large test-tube

2cm?3 of a mixture of
— sandY

N
10cm”of C | large test-tube

Fig. 1.1

Gently press down on the plunger of the 5cm? syringe with your thumb to release one
drop into solution C. The drop should form a bead.

Repeat step 6 until you have used all 2cm? of the mixture.
Leave the beads in the solution C for 1 minute.

Tip the contents of the large test-tube from step 7 into a Petri dish.

Put two beads into each of the beakers containing pH buffers B3, B4, B6, B7 and B8.
Label a small test-tube B3.

Put 3cm? of the pH buffer B3 into the test-tube labelled B3.

Put 3cm?3 of hydrogen peroxide solution, H, into this test-tube and shake to mix. Leave
this test-tube in a test-tube rack.

Pick up a bead from the pH buffer B3 using blunt forceps.

Drop the bead into the test-tube from step 12. Start timing when the bead reaches the
bottom of the test-tube.
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step 15 Time how long it takes for the bead to reach the surface of the liquid.

If the bead does not reach the surface after 60 seconds, stop timing and record as ‘more

than 60’.

step 16 Record the result from step 15 in (a)(i).

step 17 Pick up the second bead from the pH buffer B3 using blunt forceps.

step 18 Repeat step 14 to step 16.

step 19 Repeat step 10 to step 18 with the remaining pH buffers instead of B3.

(@) (i) Record your results in an appropriate table.

(ii) State the independent variable in this investigation.

(iii) State one significant source of error in this investigation.

You will need to estimate the pH of the solution, U.

You are provided with U, as shown in Table 1.2.

Table 1.2
labelled contents hazard volume/cm?3
U solution of unknown pH none 10

If U comes into contact with your skin, wash off immediately under cold water.

It is recommended that you wear suitable eye protection.

Carry out step 20 to step 27.

step 20 Put one bead into the beaker containing solution U.

step 21 Label a clean test-tube U.

step 22 Put 3cm? of solution U into the test-tube labelled in step 21.

step 23 Put 3cm® of hydrogen peroxide solution into this test-tube. Leave this test-tube in a
test-tube rack.

step 24 Pick up the bead from the beaker containing solution U, using blunt forceps.

step 25 Drop the bead into the test-tube from step 23. Start timing when the bead reaches the
bottom of the test-tube.

step 26 Time how long it takes for the bead to reach the surface of the liquid.
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If the bead does not reach the surface after 60 seconds, stop timing and record as ‘more
than 60’.

step 27 Record the result from step 26 in (a)(iv).
(iv) State the result for solution U.
result for solution U ..o,
(v) Using your results from (a)(i) and (a)(iv), estimate the pH of solution U.

pHof solution U .........oooviiiiiiiiiiiieeeeee,

(vi) In the procedure described in step 1 to step 19, the effect of pH on catalase activity was
investigated.

Describe how you would modify this procedure to investigate the effect of concentration
of substrate on the time taken for the beads to rise.

(b) Immobilised enzymes are often used in industry. For example the enzyme lactase is used to
produce lactose-free milk.

A student measured the initial rate of reaction of human lactase at different concentrations of
lactose and plotted a graph, as shown in Fig. 1.2.

10

AN

6
initial rate
of reaction
/au

I

0 20 40 60 80 100 120 140
concentration of lactose/ mmoldm—3

Fig. 1.2
(i) Explain the change in the initial rate of reaction between:
20 mmoldm~3 and 40 mmoldm™ of lactose

60 mmoldm= and 140 mmoldm2 of lactose.
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(i) Use the graph in Fig. 1.2 to estimate the Michaelis-Menten constant (K. ) of lactase.

Show your working on the graph in Fig. 1.2.

(c) Lactose is found in the milk of many mammals.
A scientist investigated the concentration of lactose in the milk of different mammals.

Table 1.3 shows the results of this investigation.

Table 1.3
type of mammal concentration of lactose
/mmoldm™3
rabbit (RA) 60.0
seal (SE) 2.5
goat (GO) 137.5
sheep (SH) 150.0
horse (HO) 222.5

Plot a bar chart of the data shown in Table 1.3 on the grid in Fig. 1.3.

Use a sharp pencil.

Fig. 1.3
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2

J1 is a slide of a stained transverse section through a plant leaf.

(@) (i) Draw a large plan diagram of the region of the leaf on J1, indicated by the shaded area
in Fig. 2.1. Use a sharp pencil.

draw this region

7
N4

Fig. 2.1

Use one ruled label line and label to identify the lower epidermis.

(ii) Observe the vascular tissue in the midrib on the section of the leaf on J1.
Select one large xylem vessel element and three adjacent smaller xylem
vessel elements.

Each xylem vessel element must touch at least two other xylem vessel elements.
*  Make a large drawing of this group of four xylem vessel elements.
*  Use one ruled label line and label to identify the lumen of one xylem vessel element.

(b) Fig. 2.2 is a photomicrograph of a stained transverse section of a different leaf.

Fig. 2.2
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(i) Identify three observable differences, other than colour, between the leaf section in

Fig. 2.2 and the leaf section on J1.

Record these three observable differences in Table 2.1.

Table 2.1

feature

Fig. 2.2

J1

(i) The leaf section shown in Fig. 2.2 is from a xerophytic plant which grows in sand dunes

where there is very little water.

State two observable features of the leaf section shown in Fig. 2.2 which help the plant
to survive in dry conditions. Explain how each feature allows the plant to survive in dry

conditions.

T A UIE T oo

explanation
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(c) Fig. 2.3 is the same photomicrograph as that shown in Fig. 2.2.

structure X

Fig. 2.3
Use the scale bar to calculate the actual length of structure X.

Show your working and use appropriate units.

actual length of structure X = ...,
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Moayns "[lononHUTeNbHbIE BOMPOChI KYpCa XMMUK"

Element X has six more protons than element Y.
Which statement must be correct?

A Atoms of element Y are smaller than atoms of element X.
B Element X has a full shell of electrons.

C Element X and element Y are in the same group.

D

Element X and element Y are in the same period.

Which statement explains why calcium has a higher melting point than barium?

A Calcium cations are smaller than barium cations and have a stronger attraction to the
delocalised electrons.

The structure of calcium is partly giant molecular.

There are more delocalised electrons in calcium than in barium as it has a lower ionisation
energy.

D There is greater repulsion between barium atoms as they have more complete electron
shells than calcium atoms.

Three statements about potassium and chlorine and their ions are listed.

1  The atomic radius of a potassium atom is greater than the atomic radius of a chlorine
atom.

2  The first ionisation energy of potassium is greater than the first ionisation energy of
chlorine.

3  The ionic radius of a potassium ion is greater than the ionic radius of a chloride ion.

Which statements are correct?

A 1only B 2only C 1and3 D 2and3

For which equilibrium do both of the equilibrium constants K_ and Kp have no units?

A Hyg) + I(g) = 2HI(g)

B Ny(g) + 3H,(g) = 2NH,(9)
C N,0,(9) = 2NOL(g)
D

SO,(9) + 70,(9) = SO4(g)

149



Calcium carbide, CaC,, reacts with water, as shown. The data below the equation show, in kd mol™

the standard enthalpies of formation of the compounds involved.

CaCfs) + H,00) — CaO(s) + C,Hyg)
-60 286 635 +228

What is the standard enthalpy change of the reaction shown?

A —753kJmol™
B —61kJmol”
C +61kJmol™
D +753kJmol”

1

In the sodium chloride lattice the number of chloride ions that surround each sodium ion is called

the coordination number of the sodium ions.

What are the coordination numbers of the sodium ions and the chloride ions in the sodium chloride

lattice?
coordination number | coordination number
of sodium ions of chloride ions
A 4 6
B 6 4
C 6 6
D 8 6
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7

Histidine is an amino acid.

histidine
L S
o 11/
/
i~y \C—C—C—C/
\ /13N

What are the approximate bond angles 1, 2, and 37?

1 2 3
A 109.5° 107° 90°
B 120° 107° 109.5°
Cc 120° 120° 90°
D 120° 120° 109.5°

The Contact process takes place at a pressure between 100000 Pa and 200 000 Pa. A catalyst is

used.

Which statement is correct?

A

B
C
D

A V,0; catalyst is added to increase the equilibrium yield of the reaction.
Changes in pressure have no effect on the position of equilibrium.

The equilibrium yield of the reaction is very high under the conditions used.

An iron catalyst is added to increase the rate of reaction.
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1"

Bromine reacts with aqueous sodium hydroxide at 25 °C.

reaction 1 Bry(aq) + 2NaOH(aq) — NaBr(aq) + NaOBr(aq) + H,O(l)

The NaOBr formed is unstable at 25 °C and reacts further.

reaction2  3NaOBr(aq) — 2NaBr(aq) + NaBrO,(aq)

Which reactions are disproportionations?

O O W

both reaction 1 and reaction 2
neither reaction 1 nor reaction 2
reaction 1 only

reaction 2 only

Which statement is correct?

O O W

The relative atomic mass of a >°>Clatom is 35.5.
The relative formula mass of CaCO; is 100.1.
The relative isotopic mass of a 24Mg atom is 24.3.

The relative molecular mass of O, is 16.0.

lodine and propanone react according to the following equation.

If the concentration of propanone is increased, keeping the total reaction volume constant, the

I,(aq) + CH;COCHj(aq) — CH;COCH,I(aq) + HI(aq)

initial rate of the reaction also increases.

What could be the reason for this?

A

B
C
D

A greater proportion of collisions are successful at the higher concentration.
The particles are further apart at the higher concentration.
The particles have more energy at the higher concentration.

There are more collisions per second between particles at the higher concentration.
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12

13

14

15

Four successive ionisation energies (IE) of element E are shown.

Element E is in Period 3 of the Periodic Table.

fifth IE sixth IE seventh IE eighth IE
/kJmol™ /kJmol™ /kJmol™ /kJmol™
16000 20000 24000 29000

In which group of the Periodic Table is E?

A 14 B 15 C 16 D 17

In this question you should assume that the gas formed behaves as an ideal gas.
A 1.7 g sample of Mg reacts with 50.0 cm® of 2.2moldm™ HClat 303K and 110400 Pa.
Which volume of gas is produced, measured under these conditions?

A 1.3dm® B 1.6dm’ Cc 25dm’ D 50dm°

Chlorine dioxide, ClO,, reacts with aqueous sodium hydroxide to produce water and a mixture of
two sodium salts, NaClO, and NaClO,.

What is the mole ratio of NaClO, to NaClO; in the product mixture?

A 1:2 B 3:5 C 1:1 D 5:3

The temperature of a sample of an inert gas is increased.

What effect does this have on the number of molecules with the most probable energy and on the
number of molecules with higher energy?

number of molecules with the number of molecules with
most probable energy higher energy
A decreases decreases
B decreases increases
C increases decreases
D increases increases
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16 For which compound is there the greatest percentage loss of mass on strong heating?

17

18

O O W

The solids sodium chloride and sodium iodide both react with concentrated sulfuric acid at room

anhydrous calcium carbonate

anhydrous calcium nitrate

anhydrous magnesium carbonate

anhydrous magnesium nitrate

temperature.

With NaCl, the products are NaHSO, and HCI.
With Nal, the products are NaHSO,, HI, I,, SO,, H,0O, S and H,S.

What is the explanation for this difference in products?

A

B
Cc
D

SiO, has a melting point of 1713 °C. It reacts with hot NaOH(aq) to form sodium silicate, Na,SiO,

Chloride ions will displace iodine from the solution.
Hydrogen chloride is more volatile than hydrogen iodide.
lodide ions are better reducing agents than chloride ions.

Sulfuric acid is able to act as a dehydrating agent with Nal.

and water.

No reaction occurs when SiO, is added to hot H,SO,(aq).

What can be deduced from this information?

chemical structure
behaviour of SiO, of SiO,
A amphoteric giant
B amphoteric simple
C acidic giant
D acidic simple
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19

20

21

Element X has the second largest atomic radius in its period. An atom of X has three occupied
electron shells only.

The oxide of X is shaken with water.
What could be the pH of the resulting solution?

A 5 B 7 CcC 9 D 14

Which emission from an internal combustion engine contributes to the erosion of marble statues?

A carbon monoxide
nitrogen

nitrogen dioxide

O O W

unburnt hydrocarbons

The diagram shows the melting points of eight elements with consecutive atomic numbers.

Which element could be sodium?

melting
point/K

B

atomic number
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22 The boiling points of Br,, ICland IBr are given in the table.

Br, ICI IBr

boiling point/ °C 59 97 116

Which row explains:

* why the boiling point of IClis greater than Br,
e why the boiling point of IBr is greater than IC[?

boiling point of IClis boiling point of IBr is
greater than Br, greater than ICI

A | IClhas stronger instantaneous | IBr has stronger instantaneous

dipole-induced dipoles dipole-induced dipoles
B ICl has permanent dipoles IBr has stronger instantaneous
dipole-induced dipoles
C ICI has stronger instantaneous IBr has stronger
dipole-induced dipoles permanent dipoles
D ICl has permanent dipoles IBr has stronger

permanent dipoles

23 A solution contains both M92+(aq) and Sr2+(aq) at the same concentration.

The solution is divided into two equal portions. Aqueous sodium hydroxide is added dropwise to
one portion. Dilute sulfuric acid is added dropwise to the other portion.

Which row is correct?

precipitate seen first precipitate seen first
when NaOH(aq) is added | when H,SO,(aq) is added
A magnesium hydroxide magnesium sulfate
B magnesium hydroxide strontium sulfate
C strontium hydroxide magnesium sulfate
D strontium hydroxide strontium sulfate
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24

25

26

27

Structural isomerism and stereoisomerism should be considered when answering this question.

If a molecule contains two non-identical chiral carbon atoms, four optical isomers exist.
How many isomers are there with:

*  molecular formula C;H,,0 and
e afive-membered ring and

e atertiary alcohol group?

A 4 B 5 cC 9 D 13

Which reagent will react with pentan-3-ol to give a mixture of stereoisomers?

A acidified potassium dichromate
concentrated sulfuric acid

ethanoic acid in the presence of a little concentrated H,SO,

O O W

hydrogen chloride

An organic molecule W contains 3 carbon atoms. It requires 4.5 molecules of oxygen for complete

combustion.
What could W be?
A propane
B propanoic acid
C propanone
D

propan-1-ol

Which equation represents a reaction that proceeds through initiation, propagation and termination

steps?

A C,H,, + Cl, » C,H,Cl + HCI

B Ci,H,Br + NaOH — CH,,OH + NaBr
C GC4H,, + H,O —» CzH,;0H

D CgH;;CHO + HCN — CgH,;CH(OH)CN
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28 Structural isomerism and stereoisomerism should be considered when answering this question.

A set of isomeric hydrocarbons:

» all contain 14.3% by mass of hydrogen

e all react with bromine by addition, 0.280 g of each hydrocarbon reacting with 0.799 g of
bromine.

What is the maximum number of isomeric compounds in the set?

A

1 B 3 cC 4 D 5

29 Which row describes the solvent used and type of reaction occurring when bromoethane reacts
with NaOH to form ethene?

30

31

solvent type of reaction
A ethanol elimination
B ethanol substitution
C water elimination
D water substitution

Which row describes the type of reaction that occurs when propan-1-ol reacts to form the named
carbon-containing product?

carbon-containing product type of reaction
A 1-chloropropane addition to propan-1-ol
B carbon monoxide complete combustion of propan-1-ol
C propene dehydration of propan-1-ol
D propanal reduction of propan-1-ol

Which statement describes what happens when 2-chloro-2-methylpropane is warmed with
NaOH(aq)?

A

B
C
D

This secondary halogenoalkane reacts by a mixture of an Sy1 and an Sy2 mechanism.
This secondary halogenoalkane reacts only by an S2 mechanism.
This tertiary halogenoalkane reacts mostly by an Sy1 mechanism.

This tertiary halogenoalkane does not react with hydroxide ions under these conditions.
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32

33

34

How many structurally isomeric secondary alcohols are there with the molecular formula C;H,,07?

A 1 B 2 cC 3 D 4

Which reagent:

e can confirm the presence of a carbonyl group in an organic compound

e does not distinguish between aldehydes and ketones?

acidified K,Cr,0O,
2,4-DNPH reagent

Fehling’s reagent

O o0 W »

LIAIH,

Which compound gives a positive test with alkaline aqueous iodine and does not show optical
isomerism?

A CH,COCH,CH,OH
B CH,CH,CH(OH)CHO
C CH,COCH(OH)CH,
D (CH,),C(OH)CHO
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35 Two samples of compound X were treated separately with different reagents which were added in
excess.

The products of these two reactions are shown.

OH O

OH

OH O

@]
compound X \ OH OH

@)

reaction 2

Which reagents could be used for reaction 1 and reaction 2?

reaction 1 reaction 2
A | hot acidified sodium dichromate(VT) Na
B | hot acidified sodium dichromate(VT) NaBH,
C | Tollens’ reagent followed by HCI(aq) Na
D |Tollens’ reagent followed by HCl(aq) NaBH,

36 Which method could produce butanoic acid?

A an acid-base reaction involving CH,CH,CH,CO,Na
B the hydrolysis of CH,CH,CH,CH,CN

C the acidic hydrolysis of CH;CH,COOCH,CH,CH,4

D the oxidation of CH;CH,CH,OH
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37 Which ester may be hydrolysed to produce two products, one of which may be reduced to the
other?

A CH,CH,CO,CH,

B CH,CH(CH,)CO,CH,CH(CH,),
C CH,CH,CO,CH(CH,),

D (CH,),CHCO,CH(CH,),

38 Two compounds, X and Y, are mixed and a little concentrated H,SO, is added.

Ester Z is found in the resulting mixture of products.

ester Z

Which two compounds could be X and Y?

X Y

A | CH,CH,OH CH(CO,H),

B | CH,CH,0H |CH,CO,CH,CH(OH)CH,0COCH,CH,
C | CH,CO,H CH,CH,CO,CH,CH(OH)CH,OH

D | CH,COH CH,(OH)CH(OH)CH,(OH)

39 The diagram shows a section of a polymer molecule.
—CH,~CH=CH-CH,—CH,~CH=CH-CH—
Which monomer will produce this polymer?
A CH,=CH,
CH,;CH=CH,
CH,CH=CHCH,
CH,=CH-CH=CH,

O O W
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40 There are two naturally occuring isotopes of bromine. One isotope has 44 neutrons. The other
isotope has 46 neutrons.

Ignoring fragments, how many peaks are there in the mass spectrum of tribromomethane, 2¢’ HBr;?

A 2 B 3 Cc 4 D 6

Important values, constants and standards

molar gas constant R=8.31JK " mol™

Faraday constant F=9.65x 10*Cmol™

Avogadro constant L =6.02 x 10®mol™

electronic charge e=-160x10""C

molar volume of gas Vim = 22.4dm°mol™ at s.t.p. (101 kPa and 273 K)
V., = 24.0dm*mol™" at room conditions

ionic product of water K, =1.00 x 107 mol?dm™ (at 298K (25°C))

specific heat capacity of water c=4.18kJkg "K' (4.18Jg7'K™)
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1 (a) Group 2 nitrates decompose when heated.
Describe how the thermal stability of Group 2 nitrates changes with increasing proton number.
Explain your answer.
(b) Copper(II) nitrate decomposes in a similar manner to Group 2 nitrates.
Write an equation for the decomposition of Cu(NO,),.

(¢) Cu(NO,), is added to water to form solution A.
Fig. 1.1 shows some reactions of solution A.

Cu(NO,),(s) | —2— | solution A solution C

excess

NH.(a

NH3(aq) 3( q)
precipitate B excess
wc\entrated HCI
solution D
Fig. 1.1

Complete Table 1.1 to show the formula and colour of each of the copper-containing species
presentin A, B, C and D.

Table 1.1

formula of copper-containing colour of copper-containing
species formed species formed

OO0 W >

(d) EDTA* is a polydentate ligand.
(i) Explain what is meant by a polydentate ligand.
(ii) Group 2 metal ions can form complexes similar to those of transition elements.

A solution of EDTA*" is added to water containing [Ca(H,O)g]** to form a new complex,
[CaEDTA]%, as shown.

equilibrium 1 [Ca(H,0)s]** + EDTA* = [CaEDTA]* + 6H,0O

Circle on the structure of EDTA*" in Fig. 1.2 the six atoms that form bonds with the metal
ion.
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EDTA%

‘|T ‘|T
-0——CCH, CH,C—O
\NCHZCHZN/
-o—T|:CH2/ \CH2T|)—O
Fig. 1.2

(iii) The calcium ions in [Ca(H20)6]2+ and [CaEDTAJ? have a coordination number of 6.

Explain what is meant by coordination number.

(iv) The complex [CaEDTA]?~ can be used to remove toxic metals from the body.

Table 1.2 shows the numerical values for the stability constants, K

stabs TOF some metal
ions with EDTA*~.

Table 1.2
complex Keiab
[CaEDTA]* 5.0 x 1010
[CrEDTA]~ 2.5 x 1023
[FEEDTA]~ 1.3 x 1025
[PLEDTA]2- 1.1 x 108

An aqueous solution containing [CaEDTA]?" is added to a solution containing equal
concentrations of Cr3*(aq), Fe3*(aq) and Pb2*(aq). The resulting mixture is left to reach
a state of equilibrium.

State the type of reaction when [CaEDTAJ?~ reacts with Cr3*(aq), Fe3*(aq) and Pb%*(aq).

(v) Deduce the relative concentrations of [CrEDTA]~, [FeEDTA]™ and [PbEDTA]? present in
the resulting mixture.

Explain your answer.

highest concentration lowest concentration
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2

(e) The number of moles of water of crystallisation in a hydrated ionic salt can be determined by

(f)

(a)

(b)

titration using aqueous EDTA* ions with a suitable indicator.

¢ 0.2559g of hydrated chromium(Ill) sulfate, Cr,(SO,);°nH,0, is dissolved in water and

made up to 100cm? in a volumetric flask.

«  25.0cm? of this solution requires 26.2cm?3 of 0.00800 moldm=2 aqueous EDTA*" ions to

reach the end-point.
The reaction occurs as shown.
[Cr(H,0)s** + EDTA* — [CrEDTA]~ + 6H,0
Use the data to calculate the value of n in the formula of Cr,(SO,);°nH,0.
Show your working.
A solution of Cr3*(aq) and a solution of Fe3*(aq) have different colours.

Explain why the two complexes have different colours.

Some transition element complexes can show stereoisomerism.

State two types of stereocisomerism shown by transition element complexes.

The complexes [Pt(NH,),Cl] and [Pt(en)2]2+ have the same geometry (shape) around the
metal ion.

[Pt(NH;),CL] exists as two stereoisomers whereas [Pt(en)2]2+ only has one possible structure.

State the geometry around the metal ion.

(c) The complex [Cr(en)3]2+ exists as two stereoisomers whereas the complex

[Cr(OCH,CH,NH,),]” exists as four stereoisomers.
Complete the three-dimensional diagrams in Fig. 2.1 to show the four sterecisomers of

[Cr(OCH,CH,NH,),]".

Represent the ligand “OCH,CH,NH,, by using / \ .
@] N

////,,I" ‘\\\\\\\\ ////"I,, ‘\\\\\\\\ ////,,"' \\\\ ////,I'I, ‘\\\\\\\\

\‘\\\

/ﬁ\ /ﬁ\ /ﬁ\ /ﬁ\

Fig. 2.1
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(d) The complex [Cr(OCH,CH,NH,),]" is formed by reacting Cr2*(aq) with the conjugate base of
2-aminoethanol.

A synthesis of 2-aminoethanol is shown in Fig. 2.2.

oxirane 2-aminoethanol

0
H C/\C H +NH, —————» HN/\/OH
/N :

H H

Fig. 2.2
(i) Suggest the mechanism for step 1 of the reaction of oxirane with ammonia in Fig. 2.3.
Include all relevant curly arrows, lone pairs of electrons, charges and partial charges.

Draw the structure of the organic intermediate.

oxirane intermediate 2-aminoethanol

O
/\ step 1 step 2 OH
H—C—C—H - — N

/N 2

Fig. 2.3
[3]

(ii) Asmall amount of by-product E, shown in Fig. 2.4, is produced during the reaction shown
in Fig. 2.2.

E

HO\/\ /\/OH

N
H
Fig. 2.4

Suggest how the formation of by-product E can be minimised.
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(iii) Compound F, C,H4NO, can be formed from the reaction of by-product E, C,H,,NO,,

with concentrated H2804.

Compound F is a saturated and basic organic compound.

Suggest a structure for compound F. State the type of reaction undergone by E to form F.

F

3 (a) Aqueous acidified iodate(V) ions, 10,7, react with iodide ions, as shown.

I0,~ + 6H" + 5" — 3I, + 3H,0

The initial rate of this reaction is investigated. Table 3.1 shows the results obtained.

Table 3.1
experiment | [I0,7]/moldm= | [H*]/moldm= | [I7]/moldm™3 | initial rate/moldm=3min~"

1 0.0400 0.0150 0.0250 4.20 x 1072

2 0.120 to be calculated 0.0125 7.09 x 1072
The rate equation for this reaction is rate = k[I0,7][H*1A[I7].

(i)

Explain what is meant by order of reaction.

(ii) Complete Table 3.2.

Table 3.2

the order of reaction with respect to [10;7]

the order of reaction with respect to [H*]

the order of reaction with respect to [I7]

the overall order of reaction
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(iii) Use your answer to (a)(ii) to sketch lines in Fig. 3.1 to show the relationship between the
initial rates and the concentrations of [I0;7] and [I7].

A A

initial rate initial rate

0 [1057] 0 [1]
Fig. 3.1
(iv) Use data from Table 3.1 to calculate the rate constant, k, for this reaction.
Include the units of k.

(v) Use data from Table 3.1 to calculate the concentration of hydrogen ions, [H*], in
experiment 2.

(vi) This reaction is repeated in two separate experiments.

The experiments are carried out at the same temperature and with the same
concentrations of I~ and 105~

One experiment takes place at pH 1.0 and the other experiment takes place at pH 2.0.

rate at pH 1.0

Calculate the value of ——— =~ "~
rate at pH 2.0

(b) In aqueous solution, iron(IIl) ions react with iodide ions, as shown.
2Fe3* + 21~ — 2Fe?" + I,

The initial rate of reaction is first order with respect to Fe3* and second order with respect
to I

The mechanism for this reaction has three steps.
Each step involves only two ions reacting together.
Suggest equations for the three steps of this mechanism. Identify the rate-determining step.

(a) State the hybridisation of the carbon atoms and the C-C—H bond angle in benzene, CzH.
Explain how orbital overlap leads to the formation of ¢ and = bonds in benzene.
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(b) Compound Z can be synthesised from benzene in three steps by the route shown in Fig. 4.1.

— : : —NH,

step 1

step 2

|step 3
Y

Fig. 4.1

(i) Draw structures for X and Y in Fig. 4.1.

(ii) Give the reagents and conditions for steps 1, 2 and 3.

(c) Compound W is an isomer of Z.

Give the systematic name of W.

(d) Complete Table 4.1 to show the number of peaks observed in the carbon-13 NMR spectrum

for W and Z.

w

NH,

Fig. 4.2

Table 4.1
compound | number of peaks observed
w
V4
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5

(@) The exhaust systems of most modern gasoline-fuelled cars contain a catalytic converter with

three metal catalysts.
These metals act as heterogeneous catalysts.
(i) Name three metal catalysts used in catalytic converters.

(i) Explain what is meant by a heterogeneous catalyst.

(b) The exhaust systems of many diesel-fuelled cars contain an additional system to reduce

vehicle emissions. This uses a liquid that is added to the exhaust system.

This liquid contains urea, (NH,),CO, which decomposes on heating to isocyanic acid, HNCO,
and ammonia.

reaction 1 (NH,),CO — HNCO + NH,
Isocyanic acid reacts with water vapour to form ammonia and carbon dioxide.
reaction 2 HNCO(g) + H,0(g) — NH;(g) + CO,(9)

Some values for standard enthalpy changes of formation, AH.®, and standard entropies, S°,
are given in Table 5.1.

Table 5.1
compound AH2/kJmol™ S®/JK"mol™
HNCO(g) ~101.7 +238.2
H,0(q) 2418 +188.8
NH,(g) —45.9 +192.8
CO,(g) ~393.5 +213.8

(i) Explain what is meant by the term entropy of a system.

(ii) Use the data in Table 5.1 to calculate AG*® for reaction 2 at 25°C.
Show your working.

(c) The ammonia formed in reactions 1 and 2 can be used to remove nitrogen dioxide from

exhaust emissions, as shown.
reaction 3 8NH, + 6NO, — 7N, + 12H,0

Use the equations for reactions 1, 2 and 3 to construct an overall equation for the reduction of
NO, by (NH,),CO.

(d) Isocyanic acid, HNCO, can form cyanuric acid, C;H;N;O,, under certain conditions.

C3H3N;04 has a cyclic structure containing alternating carbon and nitrogen atoms in the ring
system.

Suggest a structure for cyanuric acid.
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(e) Isocyanic acid, HNCO, is a weak acid.
HNCO + H,0 == H;0" + NCO~ pK, =3.70 at 25°C

(i) Write the mathematical expressions for pK, and pH.

(ii) Calculate the pH of 0.120 moldm= HNCO(aq).
Give your answer to three significant figures.

(iii) Calculate the percentage of HNCO molecules that are ionised in 0.120 moldm=3 HNCO.
(a) Compound H has the structural formula CH,=CHCH(NH,)COOH.
(i) Name all the functional groups in H.

(ii) Compound H exhibits sterecisomerism.

Draw three-dimensional structures for the two stereoisomers of H.
Name this type of stereocisomerism.

(b) Compound H can be prepared from the reaction of J with an excess of hot aqueous
acid.
J

Fig. 6.1

(i) Complete Fig. 6.2 to show the equation for this

reaction.
= o
+ - CH,=CHCH(NH,)COCH
+

Fig. 6.2
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(ii) Name the type of reaction in (b)(i).

(c) Polymers consist of monomers joined together by undergoing either addition or condensation
polymerisation.

Compound H can react to form an addition polymer, K, or a condensation polymer, L,
depending on the conditions.

(i) Draw one repeat unit of addition polymer K.

(ii) Draw two repeat units of condensation polymer L.
The new functional group formed should be displayed.

(iii) Explain why condensation polymers can normally biodegrade more readily than addition
polymers.

(a) State the relative basicities of ethanamide, diethylamine and ethylamine in aqueous solution.
Explain your answer.

(b) The amino acid alanine, H,NCH(CH,;)COOH, can act as a buffer.
(i) Define a buffer solution.

(ii) Write two equations to show how an aqueous solution of alanine can act as a buffer
solution.

(c) Glutamic acid is another amino acid that acts as a buffer.

glutamic acid
CH,CH,COOH
H,N—C——COOH
H

Fig. 7.1

(i) Draw the skeletal formula for glutamic acid.

(ii) Draw the structure for the dipeptide, ala-glu, formed from one molecule of alanine and
one molecule of glutamic acid.

The peptide bond formed should be displayed.
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(d) The isoelectric point of alanine is 6.0 and of glutamic acid is 3.2.

A mixture of the dipeptide, ala-glu, and its two constituent amino acids, alanine and glutamic
acid, is analysed by electrophoresis using a buffer at pH 6.0.

@ , e

Fig. 7.2

Draw and label three spots on Fig. 7.2 to indicate the predicted position of each of these
three species after electrophoresis.

Explain your answer.

(e) Alanine, H,NCH(CH;)COOH, reacts with methanol to form the ester G under certain
conditions.

The proton ("H) NMR spectrum of G dissolved in D,0 is shown in Fig. 7.3.

H,N

r r 1 Tt T T T T T T T T 1
7 6 5 4 3 2 1 0
chemical shift 6/ppm

Fig. 7.3
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environment of proton

example

chemical shift range,

d/ppm
alkane —CH,, —-CH,—, >CH- 0.9-1.7
alkyl next to C=0 CH,—C=0, -CH,-C=0, >CH-C=0 | 2.2-3.0
alkyl next to aromatic ring CH;-Ar, —CH,~Ar, >CH-Ar 2.3-3.0
alkyl next to electronegative atom | CH,-O, -CH,-O, -CH,—Cl 3.2-4.0
attached to alkene =CHR 4.5-6.0
attached to aromatic ring H-Ar 6.0-9.0
aldehyde HCOR 9.3-10.5
alcohol ROH 0.5-6.0
phenol Ar—OH 4.5-7.0
carboxylic acid RCOOH 9.0-13.0
alkyl amine R—NH- 1.0-5.0
aryl amine Ar-NH, 3.0-6.0
amide RCONHR 5.0-12.0

(i) Complete Table 7.2 for the proton ('H) NMR spectrum of G.

Table 7.2
chemical splitting pattern number of 'H atoms number of protons on
shift (3) plting p responsible for the peak | adjacent carbon atoms
1.4
3.5
4.0

(ii) The proton ("H) NMR spectrum of G dissolved in CDClL, is obtained.

Describe the difference observed between this spectrum and the proton NMR spectrum

in D,O shown in Fig 7.3.

Explain your answer.
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8

(@) Complete Table 8.1 by placing one tick (v) in each row to indicate the sign of each type of

energy change under standard conditions.

Table 8.1

energy change always positive

always negative

can be either
negative or positive

lattice energy

enthalpy change of hydration

enthalpy change of solution

(b) Define enthalpy change of hydration.

(c) Table 8.2 shows various energy changes which can be used in the following questions.

Table 8.2
energy change value/kJmol~!
standard enthalpy change of atomisation of calcium +178.2
first ionisation energy of calcium +590
second ionisation energy of calcium +1145
standard enthalpy change of atomisation of bromine +111.9
Br—Br bond energy +192.9
standard enthalpy change of solution of calcium bromide, CaBr,(s) -103.1
standard enthalpy change of formation of calcium bromide, CaBr,(s) —-682.8
standard enthalpy change of hydration of Ca%* -1579
first electron affinity of bromine -324.6
first ionisation energy of bromine +1140

(i) Select and use relevant data from Table 8.2 to calculate the lattice energy, AHgtt, of

CaBry(s).

It may be helpful to draw a labelled energy cycle.

Show your working.

(ii) Select and use relevant data from Table 8é2 and your answer to (c)(i) to calculate the
standard enthalpy change of hydration, AH}, 4, of Br™.

It may be helpful to draw a labelled energy cycle.

If you were not able to answer (c)(i), use —2500kJmol~" as your value for AHf;tt of

CaBr,(s). This is not the correct value.

Show your working.
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Moziynb "[0NONHUTENbHbIE BONPOCHI KYPCa U3MKK"

Which unit is not an SI base unit?

A A B kg cC C D s

What is the best estimate of the number of atoms in a piece of metal of volume 50 cm®?
A 5x10" B 5x10%® C 5x10% D 5x10%

A copper pipe has a true diameter of 42.03 mm.

A builder measures the diameter of the pipe five times using digital calipers. The measurements
are shown.

diameter/mm

48.01
47.99
48.01
48.00
47.99

What describes the builder's measurements?
A accurate and precise

B accurate but not precise

C not precise and not accurate
D

precise but not accurate

Two forces, each of 10N, act at a point P, as shown. The angle between the directions of the
forces is 120°.

10N

120°
» 10N
P
What is the magnitude of the resultant force?
A 5N B 10N C 17N D 20N
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5 One object moves directly from P to R.

e 0

0O

P
[ J

In a shorter time, a second object moves from P to Q to R.

Which statement about the two objects is correct for the journey from P to R?

A

B
C
D

6 A ball is kicked so that it has an initial velocity of 12ms™ at an angle of 50° to horizontal ground.

They have the same average speed.
They have the same average velocity.
They have the same displacement.

They travel the same distance.

Assume that air resistance is negligible.

What is the maximum height above the ground that is reached by the ball?

A 047m B 3.0m C 43m D 73m
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7 A camera drone of mass 1.20kg hovers at a fixed point above the ground. The drone has four
propellers.

propeller

In a time of 1.00 s, each propeller pushes a mass of 0.400 kg of air vertically downwards.
Assume that the air above the propellers is stationary.

What is the speed of the air leaving each propeller?

A 0.750ms™’ B 3.00ms™ C 7.36ms™ D 29.4ms™’

8 A box rests on the Earth, as shown.

Newton’s third law describes how forces of the same type act in pairs. One of the forces of a pair
is the weight W of the box.

Which arrow represents the other force of this pair?

B
A
box

NOT TO
C w SCALE

A
Earth
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9 A small ball is held at the surface of liquid oil in a container. The ball is released from rest and
falls through the oil. The ball has velocity v. A viscous (drag) force F acts on the ball.

Which graph could show the variation with v of F?

A B Cc D

10 An object of mass m, moving at speed u along a frictionless horizontal surface, collides head-on

with a stationary object of mass 4m.
(m)~

before the collision

After the collision, the object of mass m rebounds along its initial path with % of its kinetic energy

before the collision.

What is the speed of the object of mass 4m after the collision?

3u 5u b

A Y
8 16 16 8

11 The driver of a car applies two parallel forces to a steering wheel, as shown.

centre of
steering wheel

65°

15N

1
\

0.40m

Each force has a magnitude of 15N and acts in the direction shown. The steering wheel has a
diameter of 0.40 m.

What is the torque exerted on the steering wheel?

A 13Nm B 25Nm C 27Nm D 54Nm
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12 A farmer is trying to lift the corner of a large water tank. She uses a metal rod as a lever.

13

force
from farmer
metal rod
water tank

pivot
The vertical force from the farmer is constant and is always applied to the end of the rod.

Which change must increase the upward force on the water tank?

A using a longer rod and moving the pivot closer to the tank

B using a longer rod and moving the pivot further away from the tank
C using a shorter rod and moving the pivot closer to the tank
D

using a shorter rod and moving the pivot further away from the tank

The diagram shows a ball of weight W hanging in equilibrium from a string.

The string is at an angle @to the vertical. The tension in the string is T. The ball is held away from
the wall by a horizontal force P from a metal rod.

Which relationship between the magnitudes of T, P and W is correct?
A P=Tcos0 and W= Tsiné

B T=P+W

C T?=P%+W?

D W=Ptand and W= T cosé
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14 Which expression for pressure is correct?

15

16

17

A

B
C
D

A ball has a mass of 0.50kg and a volume of 1.3 x 10°m?®. The ball is floating in equilibrium on
still water. The two forces that act on the ball are its weight and the upthrust due to the water.

force per unit area
force per unit volume
mass per unit area

mass per unit volume

The density of the water is 1.0 x 10°kgm™.

What is the percentage of the volume of the ball above the surface of the water?

A

A man sits on a buggy that is pulled along by a wire attached to a kite. The wire is at an angle of
40° to the horizontal and has a constant tension of 200 N. The man and buggy travel a distance of
20 m along a straight horizontal path. The wire and the path of the buggy are in the same vertical

3.9% B 38% C 62% D 96%

plane.

What is the work done by the tension force on the man and buggy?

A

2.6kJ B 3.1kJ C 3.4kJ D 4.0kJ

A ball is thrown vertically upwards from the surface of the Earth.

Which statement describes the energy of the ball as it rises through the air?

A

B
C
D

The kinetic energy of the ball decreases as the gravitational potential energy decreases.
The kinetic energy of the ball decreases as the gravitational potential energy increases.
The kinetic energy of the ball increases as the gravitational potential energy decreases.

The total energy of the ball increases.

181



18

19

A lamp is suspended in equilibrium from a fixed support by three long identical wires.

wire3§ fixed support

{ } _lamp

The weight of the lamp causes each wire to have an extension of 0.40cm. The height h of the
lamp above the floor is measured.

/]

The middle wire suddenly breaks and the lamp falls a small distance as the extensions of the
remaining two wires increase. The wires obey Hooke’s law.

When the lamp is in equilibrium, the height h of the lamp above the floor is measured again.

What is the difference between the two values of h?

A 0.20cm B 0.27cm C 0.40cm D 0.60cm

The force—extension graph for a spring is shown.

A
force

0 >
0 extension

What represents the work done to extend the spring?
A the area under the graph

B the gradient of the graph

C the reciprocal of the gradient of the graph

D twice the area under the graph
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20 In an experiment, a student uses a microphone and a cathode-ray oscilloscope (CRO) to analyse
a sound wave. The diagram shows the trace on the screen of the CRO.

N

/

The student is expecting a sinusoidal waveform to be shown on the screen.

Which changes should the student make to the time-base and the y-gain of the CRO so that the
screen shows a continuous trace for one complete cycle of the waveform?

time-base y-gain
A decrease decrease
B decrease increase
C increase decrease
D increase increase

21 The graph shows the variation with time of the displacement of a particle in a progressive wave.

displacement
X\ y /\;

0 - / N .
T \/ i

Two measurements, x and y, are labelled on the graph.

What do x and y represent?

X y
A amplitude period
B frequency period
C amplitude wavelength
D frequency wavelength
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22 A car travels at a constant speed along a straight line PQ.

A loudspeaker attached to the car emits sound of constant frequency f. A stationary observer is
at point O.

What does the observer hear as the car moves from P towards Q?

A afrequency less than fthat decreases as the car moves from P towards Q

B
C
D

23 Some sources of electromagnetic waves in free space are listed.

Which list gives the sources in order of increasing wavelength, from left to right, of the waves

a frequency less than fthat increases as the car moves from P towards Q
a frequency more than f that decreases as the car moves from P towards Q

a frequency more than f that increases as the car moves from P towards Q

1

2
3
4

-

=D

a radio wave transmitter
a source of X-rays
a 30 mm wavelength radar transmitter

a light-emitting diode that emits red light

emitted by the sources?

A

B
Cc
D

1535452

254-51->3

2545351

3515452

?

@)

Q
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24 A vertically polarised beam of light is incident normally on a polarising filter. The transmission axis

of the filter is at an angle of 40° to the horizontal.

What is the ratio

A

beam of vertically
polarised light

transmission axis
of polarising filter

polarising filter

horizontal beam of

transmitted light

amplitude of transmitted beam "
amplitude of incident beam

0.41 B 0.59 C 0.64 D 0.77

25 Two progressive waves meet at a point.

Which condition must be met for superposition of the waves to occur?

A

B
C
D

The waves must be coherent.
The waves must be of the same type.
The waves must be travelling in opposite directions.

The waves must meet in phase.

26 A string is stretched between a vibration generator and a fixed point.

When the vibration generator is vibrating at a frequency f, a stationary wave with five nodes is
created on the stretched string, as shown. There is a node at the end of the string that is attached

to the vibration generator.

fixed point

vibration
generator

The frequency of vibration of the vibration generator is slowly increased.

What is the next frequency that produces a stationary wave on the string?

A

1.25f B 1.50f C 1.75f D 2.00f
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27 A ripple tank and a barrier with a single gap are used to demonstrate the diffraction of surface
ripples on water. Initially, the wavelength of the ripples is five times smaller than the gap in the
barrier.

28

n/barrier

/gap

|

ripples

Which change increases the amount of diffraction observed?

A

B
C
D

double the amplitude of the ripples
double the width of the gap
halve the frequency of the ripples

halve the wavelength of the ripples

A laser produces a beam of light of wavelength 650 nm. The beam is incident normally on two
slits that are a distance of 0.12 mm apart.

A screen is placed parallel to the slits. The bright interference fringes on the screen have a
separation of 7.5cm.

What is the distance between the screen and the two slits?

A

1.4m B 28m C 70m D 14m
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29 A beam of light from a laser is incident normally on a diffraction grating.

light beam

diffraction grating

The diagram shows only the second-order maxima that are produced.

The grating has a line spacing of 1.0 x 10°°m. The angle between the two second-order maxima
is 110°.

What is the wavelength of the light?
A 41x10"m
B 47x10"m
C 82x107"m
D 94x10'm

30 The electric current in a metal wire is 4.0 mA.

How many electrons pass a fixed point in the wire in a time of 10 hours?

A 25x10" B 25x10% C 9.0x10%° D 9.0x10%

31 What is the definition of the potential difference across an electrical component?

A the charge per unit time passing through the component
B the energy transferred per unit charge

C the force per unit charge
D

the resistance per unit current

32 Which graph shows the I-V characteristic of a filament lamp?

A B Cc D
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33

34

35

A metal wire has a length of 2.50 m and a cross-sectional area of 4.50 x 10°m?. The resistivity of
the metal is 3.50 x 107" Qm.

The wire is stretched so that its length increases to 2.65m. The wire remains cylindrical and the
volume of the wire remains constant.

What is the change in the resistance of the wire?

A 0.012Q B 0.0240Q C 0.19Q D 0220

Which circuit symbol represents a microphone?

A B C D
A battery with internal resistance is connected to a fixed resistor, an ammeter and a voltmeter, as
shown.

,,,,,,,,,,,,,,,,,,,,,,

The battery is replaced by a different battery that has the same electromotive force (e.m.f.) but a
greater internal resistance.

What happens to the readings on the ammeter and voltmeter?

ammeter reading voltmeter reading
A decreases decreases
B decreases stays the same
C stays the same decreases
D stays the same stays the same
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36 Four potential divider circuits each consist of a battery of electromotive force (e.m.f.) 9V and
negligible internal resistance connected to a combination of resistors. Each of the resistors in the
circuits has a resistance of X or 2X.

Which circuit has the largest output voltage V?

A
1
T
1
o
L
1 2X

o

AY

B
1
X
—
2X
D
x| | 2x
—
—
X

190



37 A voltmeter is connected into a circuit with the polarity shown.

The sliding contact is moved to end P of the potentiometer and then to end Q.

What are the two readings of the voltmeter?

sliding contact sliding contact
atend P atend Q
A ov 3V
B ov 6V
Cc 3V 3V
D 3V 6V
38 A proton has mass mj, and charge +e.

What are the mass and charge of an antiproton?

mass charge
A -my +e
B -my -e
C m, +e
D m, -e

39 A uranium nucleus has 92 protons and 143 neutrons.

The nucleus emits a total of 3 a-particles and 4 ™ particles to form nucleus X.

How can nucleus X be represented?

A "IX B “0X C
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Moayns "[lononHuTeNbHble rNasbl anredpbl U HAYaNa aHANM33"

KoHTponbHas pa6ota, pasnen 1 (10 Knacc)

Solve the equation 4 sin 6 + tan 8 = 0 for 0° < 0 < 180°.

(a) Find the first three terms in the expansion, in ascending powers of x, of (2 + 3x)*.

(b) Find the first three terms in the expansion, in ascending powers of x, of (1 — 2x)5 .

(¢) Hence find the coefficient of x in the expansion of (2 + 3x)*(1 — 2x)°.

y
A

-6

The diagram shows graphs with equations y = f(x) and y = g(x).

[3]
(2]
(2]
(2]

Describe fully a sequence of two transformations which transforms the graph of y = f(x) to y = g(x).

8cm

[4]

The diagram shows a sector ABC of a circle with centre A and radius 8 cm. The area of the sector is

13—6n cm?. The point D lies on the arc BC.

Find the perimeter of the segment BCD.

[4]
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The line with equation y = kx — k, where k is a positive constant, is a tangent to the curve with equation
1

2x

Find, in either order, the value of k and the coordinates of the point where the tangent meets the curve.

[5]
P>
The first three terms of an arithmetic progression are G 2p — 6 and p.
(a) Given that the common difference of the progression is not zero, find the value of p. [3]
(b) Using this value, find the sum to infinity of the geometric progression with first two terms

2
% and 2p — 6. (2]

A curve has equation y = 2 + 3 sin %x for 0 < x < 4m.

(a) State greatest and least values of y. [2]

(b) Sketch the curve. [2]

(c¢) State the number of solutions of the equation

2+3singx=5-2x

for 0 < x < 4nm. [1]

The functions f and g are defined as follows, where a and b are constants.

f(x)=1+ forx >a

g(x)=bx—-2forxeR

(a) Given that f(7) = % and gf(5) = 4, find the values of a and b. [4]

For the rest of this question, you should use the value of a which you found in (a).
(b) Find the domain of f~'. [1]
(¢) Find an expression for ™! (x). [3]

Water is poured into a tank at a constant rate of 500cm? per second. The depth of water in the tank,
t seconds after filling starts, is 4#cm. When the depth of water in the tank is 4cm, the volume, Vemd,
of water in the tank is given by the formula V = %(25 +h)? - 623&.

(a) Find the rate at which £ is increasing at the instant when 4 = 10cm. [3]

(b) At another instant, the rate at which 4 is increasing is 0.075 cm per second.

Find the value of V at this instant. [3]
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10

11

y
A
A(l, 4)
4
Y= a1
(B
o 1 > x

The diagram shows part of the curve with equation y = > and parts of the linesx=1and y = .

2x—1)
The curve passes through the points A (1, 4) and B, (%, 1).

(a) Find the exact volume generated when the shaded region is rotated through 360° about the x-axis.
[5]

(b) A triangle is formed from the tangent to the curve at B, the normal to the curve at B and the

X-axis.
Find the area of this triangle. [6]
d

The equation of a curve is such that & 6x* — 30x + 6a, where a is a positive constant. The curve
has a stationary point at (a, —15).
(a) Find the value of a. [2]
(b) Determine the nature of this stationary point. [2]
(¢) Find the equation of the curve. [3]
(d) Find the coordinates of any other stationary points on the curve. [2]
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12

18

The diagram shows a circle P with centre (0, 2) and radius 10 and the tangent to the circle at the
point A with coordinates (6, 10). It also shows a second circle Q with centre at the point where this

tangent meets the y-axis and with radius %\/3 .

(a) Write down the equation of circle P. [1]
(b) Find the equation of the tangent to the circle P at A. [2]

(¢) Find the equation of circle Q and hence verify that the y-coordinates of both of the points of
intersection of the two circles are 11. [3]

(d) Find the coordinates of the points of intersection of the tangent and circle Q, giving the answers
in surd form. [3]
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KoHTpoNbHas paboTa no CTaTUCTUKe 1 Teopun BeposTHoCTeid, pa3aen 2 (10 knacc)

1

A summary of 50 values of x gives
X(x —q) =700, Y(x—q)* = 14235,

where g is a constant.

(a) Find the standard deviation of these values of x.

(b) Given that ¥x = 2865, find the value of q.

(2]

[2]

(a) Find the number of ways in which a committee of 6 people can be chosen from 6 men and
8 women if it must include 3 men and 3 women.

(2]

A different committee of 6 people is to be chosen from 6 men and 8 women. Three of the 6 men are
brothers.

Find the number of ways in which this committee can be chosen if there are no restrictions on
the numbers of men and women, but it must include no more than two of the brothers. [3]

Find the number of different arrangements of the 8 letters in the word COCOONED. [1]

(b)

(a)

Find the number of different arrangements of the 8 letters in the word COCOONED in which the
first letter is O and the last letter is N. [2]

Find the probability that a randomly chosen arrangement of the 8 letters in the word COCOONED
has all three Os together given that the two Cs are next to each other. [3]

(b)
(©

A mathematical puzzle is given to a large number of students. The times taken to complete the puzzle
are normally distributed with mean 14.6 minutes and standard deviation 5.2 minutes.

(a) Inarandom sample of 250 of the students, how many would you expect to have taken more than
20 minutes to complete the puzzle? [4]

All the students are given a second puzzle to complete. Their times, in minutes, are normally
distributed with mean p and standard deviation o. It is found that 20% of the students have times less
than 14.5 minutes and 67% of the students have times greater than 18.5 minutes.

(b) Find the value of u and the value of o.

[5]

The populations of 150 villages in the UK, to the nearest hundred, are summarised in the table.

Population 100 — 800 900 — 1200 | 1300 —2000 | 2100 — 3200 | 3300 — 4800
Number of villages 8 12 50 48 32
(a) Draw a histogram to represent this information. [4]
(b) Write down the class interval which contains the median for this information. [1]
(¢) Find the greatest possible value of the interquartile range for the populations of the 150 villages.

(2]

Eli has four fair 4-sided dice with sides labelled 1, 2, 3, 4. He throws all four dice at the same time.
The random variable X denotes the number of 2s obtained.

(2]

(a) Show that P(X =3) = 2.
(2]

(b) Complete the following probability distribution table for X.

x 0 1 2 3 4
_ 81 3 1
P(X =x) 256 64 256
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(¢) Find E(X). [2]

Eli throws the four dice at the same time on 96 occasions.

(d) Use an approximation to find the probability that he obtains at least two 2s on fewer than 20 of
these occasions. [5]

A children’s wildlife magazine is published every Monday. For the next 12 weeks it will include a
model animal as a free gift. There are five different models: tiger, leopard, rhinoceros, elephant and
buffalo, each with the same probability of being included in the magazine.

Sahim buys one copy of the magazine every Monday.

(a) Find the probability that the first time that the free gift is an elephant is before the 6th Monday.
(2]
(b) Find the probability that Sahim will get more than two leopards in the 12 magazines. [3]

(¢) Find the probability that after 5 weeks Sahim has exactly one of each animal. [3]
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KoHTponbHas pabota 3a paspmen 1 (11 knacc)

1

Solve the equation

3™ —4e ™ =5.

Give the answer correct to 3 decimal places. [3]
(@) Sketch the graph of y = |2x + 3. [1]
(b) Solve the inequality 3x + 8 > |2x + 3|. [3]
Find the coefficient of x> in the binomial expansion of (3 + x)V1 + 4x. [4]

(a) Show that the equation sin 26 + cos 26 = 2 sin” 6 can be expressed in the form

cos? 0 +2sin Bcos 6 — 3sin” 0 = 0. [2]
(b) Hence solve the equation sin26 + cos20 = 2 sin? @ for 0° < 6 < 180°. [4]

The equation of a curve is x°y — ay® = 4a>, where a is a non-zero constant.

d 2
(a) Show that ay = (4]

2ay — x>

(b) Hence find the coordinates of the points where the tangent to the curve is parallel to the y-axis.

(4]

Relative to the origin O, the points A, B and C have position vectors given by

. 2 . 4 . 3
OA:(l), 03:(3) and OC:(—2).
3 2 -4

The quadrilateral ABCD is a parallelogram.
(a) Find the position vector of D. [3]
(b) The angle between BA and BC is 6.

Find the exact value of cos 6. [3]

(¢) Hence find the area of ABCD, giving your answer in the form p+/g, where p and g are integers.
[4]

The variables x and y satisfy the differential equation

d 4 tan 2
cos2x—y = 7'21;1 x’
dx  sin” 3y
where 0 < x < }tn. It is given that y = 0 when x = %n.

Solve the differential equation to obtain the value of x when y = én. Give your answer correct to

3 decimal places. [8]
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10

3 -3x2

Let i) = S D2

(a) Express f(x) in partial fractions. [5]

4
(b) Hence find the exact value of J f(x) dx, giving your answer in the form a + b ln ¢, where a, b
0

and c are integers. [5]

a

The constant a is such that J xe 2 dx = %.
0

(a) Show that a = JIn(4a +2). [5]

(b) Verify by calculation that a lies between 0.5 and 1. [2]

(¢) Use an iterative formula based on the equation in (a) to determine a correct to 2 decimal places.
Give the result of each iteration to 4 decimal places. [3]

The polynomial x> + 5x% + 31x + 75 is denoted by p(x).

(a) Show that (x + 3) is a factor of p(x). [2]

(b) Show that z = —1 + 2v/6i is a root of p(z) = 0. [3]
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KoHTponbHas paboTa no mexanuke, Pasaen 2 (11 knace)

1  Two particles P and Q, of masses mkg and 0.3kg respectively, are at rest on a smooth horizontal
plane. P is projected at a speed of 5Sms™! directly towards Q. After P and Q collide, P moves with a
speed of 2ms~! in the same direction as it was originally moving.

(a) Find, in terms of m, the speed of Q after the collision. [2]

After this collision, Q moves directly towards a third particle R, of mass 0.6 kg, which is at rest on the

plane. Q is brought to rest in the collision with R, and R begins to move with a speed of 1.5ms™".

(b) Find the value of m. [2]

2 Anparticle P of mass 0.4 kg is projected vertically upwards from horizontal ground with speed 10ms~".
(a) Find the greatest height above the ground reached by P. [2]

When P reaches the ground again, it bounces vertically upwards. At the first instant that it hits the
ground, P loses 7.2] of energy.

(b) Find the time between the first and second instants at which P hits the ground. [4]

3 A particle moves in a straight line starting from rest. The displacement s m of the particle from a fixed
point O on the line at time s is given by

5 3
s=r2-1r 16

Find the value of s when the particle is again at rest. [4]

i\ 7 1 (S)

The velocity of a particle at time ¢s after leaving a fixed point O is vms~™'. The diagram shows a
velocity-time graph which models the motion of the particle. The graph consists of 5 straight line
segments. The particle accelerates to a speed of 0.9ms™! in a period of 3s, then travels at constant
speed for 6 s, and then comes instantaneously to rest 1 s later. The particle then moves back and returns
to rest at O at time 7T's.

(a) Find the distance travelled by the particle in the first 10s of its motion. [2]
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(b) Given that T' = 12, find the minimum velocity of the particle. [2]
(c¢) Given instead that the greatest speed of the particle is 3ms~!, find the value of T and hence find

the average speed of the particle for the whole of the motion. [4]

40N

FN

50N

Four coplanar forces act at a point. The magnitudes of the forces are FN, 10N, S0N and 40N. The
directions of the forces are as shown in the diagram.

(a) Given that the forces are in equilibrium, find the value of F’ and the value of 6. [6]

(b) Given instead that F = 10v/2 and 6 = 45, find the direction and the exact magnitude the resultant
force. (3]

Two particles P and Q, of masses 0.2kg and 0.1 kg respectively, are attached to the ends of a light
inextensible string. The string passes over a fixed smooth pulley at B which is attached to two inclined
planes. Particle P lies on a smooth plane AB which is inclined at 60° to the horizontal. Particle Q lies
on a plane BC which is inclined at an angle of 6° to the horizontal. The string is taut and the particles
can move on lines of greatest slope of the two planes (see diagram).

(a) Itis given that 6 = 60, the plane BC is rough and the coefficient of friction between Q and the
plane BC is 0.7. The particles are released from rest.

Determine whether the particles move. (4]
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(b) Itis given instead that the plane BC is smooth. The particles are released from rest and in the
subsequent motion the tension in the string is (\/§ - I)N.

Find the magnitude of the acceleration of P as it moves on the plane, and find the value of 6. [4]

A car of mass 1200kg is travelling along a straight horizontal road. The power of the car’s engine is
constant and is equal to 16 kW. There is a constant resistance to motion of magnitude 500 N.

(a) Find the acceleration of the car at an instant when its speed is 20m sl [3]

(b) Assuming that the power and the resistance forces remain unchanged, find the steady speed at
which the car can travel. [2]

The car comes to the bottom of a straight hill of length 316 m, inclined at an angle to the horizontal
of sin”! (%) The power remains constant at 16 kW, but the magnitude of the resistance force is no
longer constant and changes such that the work done against the resistance force in ascending the hill
is 128 4001J. The time taken to ascend the hill is 15s.

(¢) Given that the car is travelling at a speed of 20 m s! at the bottom of the hill, find its speed at the
top of the hill. [6]
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Mopynb "[lononHUTENbHbIE TNaBbl BbICLLEH MAaTeMaTUKN"

KOHTpo/IbHas paboTa no TeopeTnyeckoit Matematuke, pasaen 1 (10 knacc)

1 LetA=<3 O).

11
(a) Prove by mathematical induction that, for all positive integers #,
n
2An:(2n><3 o). -
3" -1 2
(b) Find, in terms of n, the inverse of . (2]
2 The cubic equation x° +4x>+6x+1=0 hasroots a, 3, Y.
(a) Find the value of o® + 8% +7y2. [2]
(b) Use standard results from the list of formulae (MF19) to show that
D (@+n*+B+r*+ @ +nY) = n(n* +an+b),
r=1
where a and b are constants to be determined. [6]
: . 1 . :
3 (a) Use the method of differences to find Zl: T+ D) (r—k+1) in terms of n and £ , where £ is a
positive constant. ” [4]
N 1
(b) Deduce the value ofz_l: Tt D) (r—k+1)° [1]

in terms of n and £. [2]

22
. 1
(¢) Find also _E G+ D (or—k+ 1)

2
4  The matrix M is given by M = <a2 b ), where a, b, ¢ are real constants and b # 0.
¢ a

(a) Show that M does not represent a rotation about the origin. [2]

(b) Find the equations of the invariant lines, through the origin, of the transformation in the x—y plane
represented by M. [5]

It is given that M represents the sequence of two transformations in the x—y plane given by an
enlargement, centre the origin, scale factor 5 followed by a shear, x-axis fixed, with (0,1) mapped

to (5,1).
(¢) Find M. [3]
(d) The triangle DEF in the x—y plane is transformed by M onto triangle POR.

Given that the area of triangle DEF is 12 cm?, find the area of triangle POR. [2]

5  The curve C has polar equation P = ﬁ, for 0<O<T.

(a) Sketch C and state the polar coordinates of the point of C furthest from the pole. [3]
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(b) Find the area of the region enclosed by C, the initial line, and the half-line

(¢) Show that, at the point of C furthest from the initial line,
1 _
(6+ a)cote— 1=0

and verify that this equation has a root between 1.1 and 1.2.

2 —
The curve C has equation y = %

(a) Find the equations of the asymptotes of C.

(b) Show that C has no stationary points.
(¢) Sketch C, stating the coordinates of the intersections with the axes.

x> +2x—15
x—2 ’
2

2x +4x—30‘< s
x—2

(d) Sketch the curve with equation y =

(e¢) Find the set of values of x for which
The plane 11, has equation 7 = —4j—3k+A(i—j+ k) + u(i+j—k) .
(a) Obtain an equation of /7, in the form px+gy+rz=d.

(b) The plane IT, has equation r.(—5i+3j+5k) = 4.

Find a vector equation of the line of intersection of 17, and IT,.

[4]

(3]

(2]

[4]

[4]

[4]

The line / passes through the point 4 with position vector ai+aj+ (a—7)k and is parallel to

(1—=>b)i+bj+ bk, where a and b are positive constants.

(¢) Given that the perpendicular distance from A4 to I7, is V2, find the value of a.

(d) Given that the obtuse angle between / and 11, is %n, find the exact value of b.

[2]

[4]
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KoHTponbHas pa6oTa no Teopum BepoSTHOCTEN W CTaTUCTUKe, pasaen 2 (10 knacc)

1  The lengths of the leaves of a particular type of tree are normally distributed with mean ucm. The
lengths, xcm, of a random sample of 12 leaves of this type are recorded. The results are summarised as

follows.

Sx=91.2 Yx? =695.8

[4]

Find a 95% confidence interval for u.

2 The children at two large schools, P and Q, are all given the same puzzle to solve. A random sample
of size 10 is taken from the children at school P. Their individual times to complete the puzzle give a
sample mean of 9.12 minutes and an unbiased variance estimate of 2.16 minutes”. A random sample of
size 12 is taken from the children at school Q. Their individual times, x minutes, to complete the puzzle

are summarised by

>x=99.6 Y(x—x)? =21.5,

where X is the sample mean. Times to complete the puzzle are assumed to be normally distributed with
the same population variance.

Test at the 5% significance level whether the population mean time taken to complete the puzzle by
children at school P is greater than the population mean time taken to complete the puzzle by children

at school Q. [8]

3 A random sample of 50 values of the continuous random variable X was taken. These values are
summarised in the following table.

Interval

I<sx<15

1.5<sx<2

2<sx <25

25s<x<3

3<sx <35

35sx<4

Observed frequency

3

3

8

11

13

12

It is required to test the goodness of fit of the distribution with probability density function f given by

l(iﬁxz) 1<x<4,
f(x) =9 24\x
0 otherwise.

The expected frequencies, correct to 4 decimal places, are given in the following table.

Interval I<x<15]15<sx<22<x<25|25sx<3|3s<x<35 35<x<x4

8.4549 b 14.9678

Expected frequency 4.4271 a 6.1285

(a) Show that @ = 4.6007 and find the value of b. [3]

(b) Carry out a goodness of fit test, at the 10% significance level, to test whether f is a satisfactory
model for the data. [6]

205



6

4  Arandom sample of 13 technology companies is chosen and the numbers of employees in 2018 and in
2022 are recorded.
Company A | B|C|D| E | F |G| H| I |J|K|L | M

Number in 2018 | 104 | 19 | 126 | 234 | 970 | 514 | 35 | 149 | 429 | 12 | 86 | 304 | 1104

Number in 2022 | 106 | 24 | 127 | 228 | 1012 | 525 | 32 | 156 | 449 | 24 | 78 | 294 | 1154

A researcher claims that there has been an increase in the median number of employees at technology
companies between 2018 and 2022.

(a) Carry out a Wilcoxon matched-pairs signed-rank test, at the 5% significance level, to test whether
the data supports this claim. [7]
The researcher notices that the figures for company G have been recorded incorrectly. In fact, the
number of employees in 2018 was 32 and the number of employees in 2022 was 35.

(b) Explain, with numerical justification, whether or not the conclusion of the test in part (a) remains
the same. (2]

Harry has three coins.

*  One coin is biased so that, when it is thrown, the probability of obtaining a head is %
*  The second coin is biased so that, when it is thrown, the probability of obtaining a head is %.

*  The third coin is biased so that, when it is thrown, the probability of obtaining a head is %

The random variable X is the number of heads that Harry obtains when he throws all three coins
together.

(a) Find the probability generating function of X. (3]

Isaac has two fair coins. The random variable Y is the number of heads that Isaac obtains when he
throws both of his coins together. The random variable Z is the total number of heads obtained when
Harry throws his three coins and Isaac throws his two coins.

(b) Find the probability generating function of Z, expressing your answer as a polynomial in z. [4]
(¢) Use the probability generating function of Z to find E(2). [2]
The continuous random variable X has probability density function f given by

) = (e +467Y)  0<x<2In3,
0 otherwise.
(a) Find the cumulative distribution function of X. [3]

The random variable Y is defined by ¥ = 2

(b) Find the probability density function of Y. [3]
(¢) Find the 30th percentile of Y. [3]
(d) Find E(Y?). [2]
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KoHTpnbHas pa6oTa no Matematuke, paspen 1 (11 knacc)

1 (a) Show that the system of equations

x+2y+3z=1,
4x+5y+6z =1,
Tx+8y+9z =1,
does not have a unique solution. [2]

(b) Show that the system of equations in part (a) is consistent. Interpret this situation geometrically.

[3]
2 Use the substitution z = x+y to find the solution of the differential equation
Q _ I+3x+3y
dx  3x+3y—

for which y = 0 when x = 1. Give your answer in the form aln(x+y)+b(x—y) +c¢ = 0, where a, b
and c are constants to be determined. [7]

3 (a) By considering the binomial expansion of (z+z_1)4, where z = cos@+isin0, use de Moivre’s
theorem to show that cos*6 = %(cos 40+4cos20+3). [5]

(b) Use the substitution x = sin6 to find the exact value of ’F(l —xz)%dx. [3]
0

1
4  The integral / is defined by / = f (14+x°)"dx.
0

(a) By considering %(x(l +x5) ”), or otherwise, show that

Gn+1)I =2"+5nl . [5]
(b) Find the exact value of 7. [4]
5  The matrix A is given by
18 5 —11
A= 8 6 —4|
32 10 —20

(a) Show that the characteristic equation of A is A°>—4A?—20A1+48 =0 and hence find the

eigenvalues of A. [4]
(b) Find a matrix P and a diagonal matrix D such that A’=PDP . [6]
6  Find the particular solution of the differential equation
‘(11—2‘— 1255 +36v = 37sin,
given that, whent=0,x=%=0. [11]
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X

Vi —1

7 (a) Use the substitution # = x* — 1 to find f dx. [3]

A
I 1 1 I »
@) 1 2 3 N—-1 N X
The diagram shows the curve with equation = together with a set of rectangles of
unit width.

(b) By considering the sum of the areas of these rectangles, show that

D mlr+r = >amv+y - V7L 5]

N
(¢) Use a similar method to find, in terms of N, an upper bound for Zln(r-l— =1 ) [3]
r=2

8 (a) Starting from the definitions of sech and tanh in terms of exponentials, prove that

1 —sech?s = tanh??. [3]

The curve C has parametric equations

X = %tanh2t+lnsecht, y=1 +tanh4t, fort > 0.
dy 2
(b) Show that pi —4sech’t. [5]
dy _ 9

(¢) Find the coordinates of the point on C with 2 ==7 giving your answer in the form (a+Inb, c)
where a, b and c¢ are rational numbers. [6]
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KoHTponbHas paboTa no mexaHuke, pasaen 2 (11 knacc)

1  One end of a light elastic string, of natural length a and modulus of elasticity 3mg, is attached to a
fixed point O. The other end of the string is attached to a particle P of mass m. The string hangs with P
vertically below O. The particle P is pulled vertically downwards so that the extension of the string is
2a. The particle P is then released from rest.

(a) Find the speed of P when it is at a distance %a below O. [3]

(b) Find the initial acceleration of P when it is released from rest. (2]

A particle P of mass m is moving with speed u on a fixed smooth horizontal surface. It collides at an
angle o with a fixed smooth vertical barrier. After the collision, P moves at an angle 6 with the barrier,
where tan6 = % (see diagram). The coefficient of restitution between P and the barrier is e. The particle

P loses 20% of its kinetic energy as a result of the collision.

Find the value of e. [5]

A particle P of mass m is attached to one end of a light inextensible string of length a. The other end
of the string is attached to a fixed point O. The particle P is held at the point 4, where O4 makes an
angle 6 with the downward vertical through O, and with the string taut. The particle P is projected
perpendicular to OA4 in an upwards direction with speed u. It then starts to move along a circular path
in a vertical plane. The string goes slack when P is at B, where angle AOB is 90° and the speed of

Pis %ag.
(a) Find the value of sinf. [2]
(b) Find, in terms of m and g, the tension in the string when P is at 4. [5]
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An object is formed from a solid hemisphere, of radius 2a, and a solid cylinder, of radius a and height
d. The hemisphere and the cylinder are made of the same material. The cylinder is attached to the plane
face of the hemisphere. The line OC forms a diameter of the base of the cylinder, where C is the centre
of the plane face of the hemisphere and O is common to both circumferences (see diagram). Relative to
axes through O, parallel and perpendicular to OC as shown, the centre of mass of the object is (X,y).

_ 32a*+3ad

(a) Show that x = l6a<3d and find an expression, in terms of @ and d, for y. [5]

The object is placed on a rough plane which is inclined to the horizontal at an angle 6 where sin6 = %.
The object is in equilibrium with CO horizontal, where CO lies in a vertical plane through a line of
greatest slope.

(b) Find d in terms of a. [3]

A light elastic string of natural length ¢ and modulus of elasticity Amg has one end attached to a fixed
point O on a smooth horizontal surface. When a particle of mass m is attached to the free end of the
string, it moves with speed v in a horizontal circle with centre O and radius x. When, instead, a particle

of mass 2m is attached to the free end of the string, this particle moves with speed %v in a horizontal
circle with centre O and radius %x.

(a) Find x in terms of a. [5]
(b) Given that v = /12ag, find the value of A. [2]

A particle P moving in a straight line has displacement x m from a fixed point O on the line and velocity
vms ™! at time ¢s. The acceleration of P, in ms ™2, is given by 6vyv+9. When =0, x =2 and v = 72.

(a) Find an expression for v in terms of x. [4]

(b) Find an expression for x in terms of ¢. [5]
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At time ¢s, a particle P is projected with speed 40ms~" at an angle 6 above the horizontal from a

point O on a horizontal plane and moves freely under gravity. The greatest height achieved by P during
its flight is A m and the corresponding time is 7's.

(a) Obtain expressions for A and 7 in terms of 6. [2]

During the time between ¢ = T and ¢ = 3, P descends a distance —

(b) Find the value of 6. (4]

(¢) Find the speed of P when ¢ = 3. (3]
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