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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHus, PEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMHUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPECTABICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMMUXCA CPEACTBAMU yYEOHOTO
IIpEeIMETa, YCTaHaBIINBAECT 00s13aTeNIbHOE MPEIMETHOE coAeprKaHHue,
[IPEyCMAaTPUBAECT PACIpPEICICHUE €ro Mo KijlaccaM U CTPYKTYpUPOBAHHUE IIO
pa3zgenaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAEISET KOJIMYECTBEHHBIC U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEH1YyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YUYECHUS XHMHUHA C YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEeN  00yYaroluXxcsi, OINpeAeNseT BO3MOXKXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEILHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XUMHHU CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
00yyaroIierocs, €ro MpeACTaBICHU 0 MaTEpUAIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH MPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, POOJIEM 3APaBOOXPAHEHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JJiS  CaMOpa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpPbI IMYHOCTH, €€ 00111ei U (PyHKIIMOHATIbLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSTEIHHOW  y4eOHOW  JAESTEIBHOCTH,
IKCIIEPUMEHTATILHBIX M HCCIEJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TebHOCTH;

3HAKOMHUT CO CIHENU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIS[Ia HA €UHCTBO MPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH 4YEJOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— ((dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIIEero MHpa, WCIOJB3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHavabHbIEe XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
Crnoco0sI pa3jeneHus cMecei.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie u CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumnueckas ¢dopmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas —Macca.
OtHOcuTENnbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIsl XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHU.

PU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPUHAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUeCcKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTUHEHHUS, PA3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMu padOThl B J1a0OpaToOpuu U
npuéMaMu 0OpallleHus ¢ JIabOpaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
¢bu3nUecCKuX CBOWCTB O0pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOIIOJCHUE
dusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBICHUM, HAOII0IeHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCUIA
meau (II) mpu HarpeBanuu, B3aumoieicTBHE kenes3a ¢ pactBopoM cosu meau (I1),
U3y4YeHHE CIOCOOOB pPa3fesIeHHs] CMECEH: ¢ MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
coiv, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYII
(11apOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — sjieMeHT u mpocToe
BemecTBO. HaxoknmeHue kucimopoma B Tpupoe, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopoma. CrocoObl



MOJIyYeHHs] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAYEeCTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalye B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeiiline CTpoWTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znamMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJIOTBl, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaka, IMpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJle3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydYeHHS XHMHH B CIMHCTBE yYeOHOH U
BOCIIUTATEJIBHOMN NEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE MpaBWIaMU M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMATM3ALIUHA O0yYarOIIUXCS.

JIMYHOCTHBIE ~ PE3yJbTAaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
paclIMpEeHUE OMbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTI'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpmaIruenn o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M MpaBUJIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYyrux  BHUAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJ]ay, BBIITOTHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecCe€ DJTOM y4YEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE W IIOCTYNIKA CBOMX TOBApHUILEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTABISAIOLINE
OCHOBY JJI1 MMOHUMAaHUsSI CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUA IPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOM CPESIOi, O POJIM XUMHUHU B TTIOZHAHUM ITHUX 3aKOHOMEPHOCTEMH;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUs HAOJIOJaEMBbIX MPOIECCOB M SIBIICHU,
MO3HABATEIbHOM, MH(GOPMAIMOHHOW M YUTATENbCKON KYJBTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIA BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpus,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAy4YHOW KapTHUHE MHUpa, U YHHBEpCaIbHbIC YueOHbIE JAeHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUS] TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECCKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MIPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSITh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, BHABl JIESITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaluy, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PAa3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIUsIX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMElICHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHHOH, PACTBOP, MaccoBas J0Jid BeEIlecTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHSATUHA U
MPUMEHSTH 3TH OHATHUSA MPU ONMMCAHUH BELIECTB U MX MPEBPALLICHHUII;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJI€HHS (HOpPMYI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENEsATh BAJICGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIca [lepuonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOIUMuHY0 (opMy Illepuoguyeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtema xumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMK MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIILHON JEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CIEIOBAaTh  MpaBWJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHII;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich Ilepumogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKAasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

co0JIr01aTh [paBuia MOJIL30BaHUS XUMHUYECKOHN 10191 (0)71 U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aIfio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoimnuecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM KonTpoanusre Tpaxraaeciue DJIeKTPOHHbIe (HH(POBHIE)
n/n MPorpamMmbl Bcero paGoThI paGoTsI o0pa3oBaTe/ibHbIE pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U MMPAKTUYECKOU 5 2 https://m.edsoo.rt/YNVIX660G
JeSTETbHOCTH YeJIOBEKa
1.2 BemectBa 1 XuMHueCcKue peakuuu 15 1 https://m.edsoo.ru/ONNXR1VFOQ
Hroro no pazaeny 20

Pa3nes 2. BaskHelimne npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopon. [Tonsarue 06

2.1 6 https://m.eds00.ru/D5SBORTY30
OKCHIaX
Bogopox. Ilousitue o kucinorax

2.2 AOPOAL 1 8 1 https://m.edsoo.1u/5D61JZ6PS
COJISIX
Bona. P il 0

2.3 OA1a. FACTBOpRI. LIOWATHE 0 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHUIX
OCHOBHBIE KJIaCChl HEOPTAHHMYECKUX

24 . 11 1 1 https://m.eds00.ru/0TSASMOWT
COEINHEHUI

Hroro no pazaeny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pa3znen 3. Ilepuoanuecknii 3axkon u [lepunoanyeckas cucrema xumuueckux yiemenToB JI. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBUTEIbHbIE Pe€akIuu

IIepuonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3J1eMeHToB /1. 1.

3.1 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue aroma

3.2 | Xumudeckas cBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMKU 8 https://m.edsoo.rt/F6AOASDPF

Uroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES

PesepBHOE Bpems

https://m.edsoo.rt/KQBD02J69

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoandyecTBO 4acoB

Ne HaunMeHoBaHMe pa3/je/ioB U TeM DJIeKTpOHHbIe (LM(ppOoBbIE)
/m MPOrpamMMbl Bcero Komrponeute Hparcrirecicite o0pa3oBaTe/bHbIE pecypcChl
" porp padoThI padoThI P pecyp
Paspnen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH
[ToBTOpeHnue u yrnyOsaeHue 3HAaHUA
1.1 P e 5 1 https://m.edsoo.rw/EQETUT35Z
OCHOBHBIX pa3/IeJIoB Kypca § Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKUX PEAKLUN
DIEKTPONUTHYECKAs JUCCOLMALIHS.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.1 . P P 4 1 https://m.edsoo.rw/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCIMHECHHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop 7 1 https://m.eds00.ru/VOXDOUX2S
U UX COECMHEHUs
OO6mias XxapakTeprucTUKa XUMHIECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 1 2 https://m.edso0.ru/JPJ200VIX
KPEMHHI U UX COEMHEHUS
Hroro no pazaeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeraJliIbl M X cOeIMHEHU S

3.1 OO0111e cBOIiCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2IL.6NJ8
Bakueime MeTayuibl U UX
3.2 16 https://m.edsoo.ru/EFKQWI9HZI
COEINHEHUS
Hroro no pazaeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
BemectBa aTepual 3
4.1 HICCTBA 1 MATCPHAIIBL B AKH3HU 3 https://m.edsoo.ru/TEFNBWEF7Y
4eJ0BeKa
Hroro no pazaeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INIOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne Tema ypoka Konrpoabnsie | IIpakTuyeckue Aara JJIeKTpoHHEIC LUPPOBLIE
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
[Ipenmet xumuu. Ponas xumun B
1 YKU3HM yesoBeka. Tena u 1 01.09.2026 https://m.edsoo.ru/L62DS2CZR
BEIIeCTBa
[lonsTe o MeToaax NO3HAHUS B
2 1 https://m.eds00.ru/9ZJAEW050
XiMIH 01.00.2026 | PSSO
[IpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B
3 naboparopun U IPUEMBI 1 08.09.2026 https://m.edsoo.r/LSEW4353D
oOparnieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM»
YucThle BEIECTBAa U CMECH.
4 1 https://m.edsoo.ru/6TME21FW8
CriocoOsI pa3eneHus cMmeceit 08.09.2026
[TpakTrueckas padota Ne 2
P .
5 «Paspenenne cmeced (1a . 1 https://m.edsoo.ru/K3LSSMCRY
IIPUMEPE OYUCTKH ITOBAPEHHOMN 15.09.2026
COIIN)»
6 ATOMBI U MOJIEKYJIbI 1 15.09.2026 https://m.edsoo.ru/BLS04WTB8
XUMUYECKHUE IIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMUYECKUX 1 2.09.2026 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
8 [IpocTele U cnoxHBIE BEeLeCcTBa 1 https://m.edsoo.ru/DXJBSTI95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

22.09.2026

ATOMHO-MOJIEKYJIIPHOE YUEHUE

https://m.edsoo.ru/IMOBJ3QZ5

29.09.2026
3aK0H MOCTOSHCTBA COCTaBa
. X
10 BOHICCTR. AMMHHCCRas https://m.edsoo0.ru/IMC496FX6
¢dopmyna. BaneHTHOCTh aTOMOB 29.09.2026
XUMHYECKHUX DJIEMEHTOB
OtHOCHUTENbHAA aTOMHAas
11 macca. OTHocHUTeILHAS https://m.edsoo.ru/PIZPCIMDX
06.10.2026
MOJIEKYJIIpHas Macca
MaccoBas 1o €CKOTI0
12 BT IOIBT XHMITACCROT https://m.edsoo0.ru/GHV58QMVE
dJIEMEHTA B COEAUHEHUU 06.10.2026
KonuuectBo BemecTBa. Moib.
13 https://m.edsoo.ru/368UNL5Y2
MousipHast macca 13.10.2026
dusnyeckue ecKue
14 HSITICCRHE 1 XHMHACCH https://m.edsoo.ru/YZM8S6ATH
SIBJICHUSI. XUMHUUYECKas pEaKIHs 13.10.2026
[Ipu3nHaku u ycinosus
15 HpOTeKleHﬂ XAMUYECKHAX 20.10.2026 https://m.edsoo.ru/N6DVNIKQS
peakimit
3aKOH COXpaHEHMs MAaCChl
16 eIIecTB. X €CKHe https://m.edsoo.ru/M8DS4IHVM
BeIleCTB. XUMUYECKHU 20.10.2026 s://m.edsoo.ru
ypaBHEHUS
Brrunciaenus koimyecTsa,
17 MACCERI Belectsa o https://m.edsoo.rt/LUYOU3IEQE
YPaBHEHUSAM XUMHUYECKUX 03.11.2026
peakuui
K
18 HaCCH\(,b MRAUIDT XAMHIHCCKIX https://m.edsoo.ru/L4807LAGB
peakuuit (CoeAMHEeHNUS, 03.11.2026



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

pas3oKeHus, 3aMeIICHNS,
oOMeHa)

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IeHne 1
cUCTeMaTH3alud 3HaAaHUKI

10.11.2026

https://m.edsoo.ru/P1IWARH3AB

20

KonrtponsHas padora Nel no
Teme «BemecTBa u xumMndyeckue
peakuum»

10.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cMmech razon. CocraB
Bo3ayxa. Kucinopom — snemeHT
U npoctoe BemectBo. O30H

17.11.2026

https://m.edsoo.ru/XONONRNI1P

22

Ou3nIeCKUe 1 XUMUICCKHEC
CBOMCTBA KHCJIOPO/Ia (peaKIuu
oKHcIeHus, Topenue). [lonsTue
00 okcugax

17.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

Crnioco0bl nosty4eHus
KHCJIOpO/ia B 1abopaTopuu 1
MIPOMBIIIICHHOCTH.
[Tpumenenue kucopoaa

24.11.2026

https://m.edsoo.ru/VIWB6A2RD

24

TemoBoit 3¢ ekt XuMUIecKoi
peaxIyu, IOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- M YHJIOTCPMHUECKUX
peakuusax

24.11.2026

https://m.edsoo.ru/PNMKJZHKX

25

Torumso (HedTh, yroms u
MeTaH). 3arpsi3HeHue BO3ayXa,
CHOCOOBI €ro MpeA0TBpaIlleHUs

01.12.2026

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuyeckas padora Ne 3 o

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

teMe «Ilonydyenue u cobupanue 01.12.2026
KHUCJIOpOJa, U3YUYECHHE €T0
CBOMCTBY
Bomopon — aneMeHT u nmpocToe

27 BelecTBo. HaxoxxneHnue B 08.12.2026 https://m.edsoo.ru/WD392ACWB
pupoIe
dusnyeckue 1 XUMHUUECKHE

28 7| . https://m.edsoo.ru/0SZ28459R
CBOMCTBa BOJOpOa 08.12.2026 tps://m.edsoo.ru
IIpumenenne Bogopoaa

29 IToHsATHE O KHCIOTAX U COJIIX 15.12.2026 https://m.edsoo.rt/TMWNIV(C43
C §]

30 HOCOBRLHIOTYHCHHA BOOpOa https://m.eds00.ru/COTO9UCIP
B 1TabopaTopuu 15.12.2026
[IpakTuyeckas padora Ne 4 o

11 §]

31 TEME (LIOMYHCHHE H CODHpatiHe https://m.edso0.ru/SS3WAX33K
BOJIOPOAA, U3YUYEHHE €TI0 22.12.2026
CBOMCTBY»
MossipHblif 00bEM Ta30B. 3aKOH

32 https://m.edsoo.ru/M3KSO1QDQ
ABorapo 22.12.2026 SLEEan
Brruncnenus o0béma,

33 KOJITHICCTRA BELIECTRA Tasa ho https://m.eds00.:/MXGOY304M
€r0 U3BECTHOMY KOJINYECTBY 12.01.2027
BEIIECTBA WU 00BEMY
Breraucnenust 00EMOB ra30B 110

34 ypaBHeHmo,,peaKHHH Ha OCHO]EC https://m.eds00.ru/9TQS8AXABY
3aK0Ha 00BLEMHBIX OTHOIIEHUI 12.01.2027
rasos

35 dusnueckue U XUMUYECKUE https://m.edsoo.ru/7JAOGFZK4R



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

CBOMCTBA BOJEI

19.01.2027

CocraB ocaoBauuii. [lousarue

36 06 MHKATOpaX 19.01.2027 https://m.edsoo.ru/IXB2W6IVL
Bona xak pacTBOpuUTED.
Haceinennsie u

37 HEHACBIIIEHHBIE PACTBOPEI. 26.01.2027 https://m.edsoo.ru/MKHXPOFH4
MaccoBas 10115 BeliecTBa B
pacTtBope
[IpakTrueckas padorta Ne 5 o
teme «I[IpuroroBnenue

38 pPacTBOPOB C OIIPENEIEHHON 26.01.2027 https://m.edsoo.rt/WXUKPAUOA
MacCcoBOM JoJei
PacTBOPEHHOIO BELIECTBAY
Kontposnbnas padota Ne2 o

39 teme «Kucnopon. Bonopoa. 02.02.2027 https://m.edsoo.ru/IM7935DRY
Bona»

40 Okcupet: coctas, https://m.eds00.ru/STFSIINAY
KJ1accuuKaius, HOMEHKJIaTypa 02.02.2027
[TonyueHue u xXumu4eckue

41 CBOHCTBA KHCTOTHRIX, https://m.eds00.ru/8JAZ9Y WS2
OCHOBHBIX U aM(OTEPHBIX 09.02.2027
OKCHJIOB

42 OcHoarnus: cocTas, https://m.edsoo.ru/5U397HUSC
Kiaccuukanus, HOMEHKIATypa 09.02.2027
[Tonyuenne n xumudeckne

43 CBoﬁ}::TBa o CHOBAHM 16.02.2027 https://m.edsoo0.ru/GD9A28ROE

44 Kucnotst: cocras, https://m.edsoo0.rut/Q6U4WEBK 7
KJIaccu(puKaims, HOMEHKJIaTypa 16.02.2027



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7

HOJ'IyLIeHI/IC U XUMHNYECCKHEC

45 https://m.edsoo.ru/Z2GCRN45W
CBOHCTBA KHCITOT 02.03.2027 | -~ PREEaod
Conu (cpennue):
HOMEHKJIATYpPa, CIIOCOOBI
46 yp https://m.edsoo.ru/JISNUIMITJ
MOJIy4Y€HUs, XUMUYECKUE 02.03.2027
CBOMCTBaA
[IpakTuyeckas padora Ne 6.
Pemenne sxcriepuMeHTaTEHBIX
47 3ama4y 1o reMe «OCHOBHEIE https://m.edsoo.ru/58D13JE7V
8 09.03.2027 :
KJIACChI HEOPTAHHYECKUX
COCTUHEHUI
I'enetrnyeckas CBS3b MEXKIY
48 KJIacCaMU HEOPraHUYECKUX https://m.edsoo.ru/YDS6ZRE3 1
P 09.03.2027 | |upssm.edsoo. i yDS6ZRESL
COeMHEHNI
O0001IeHE ¥ cUCTEMaTU3ALIU
49 . https://m.edsoo.ru/STBUOEEYN
3HAHUM 16.03.2027
KonTponbnas pabora Ne3 no
50 TeMe "OCHOBHBIE KJIACChI 3 16.03.2027 https://m.edsoo.ru/AFA7IDULD
HEOPTraHUYECKUX COCTMHCHUI
IIepBble nONBITKH
KIacCU(PUKANA XUMAYECKUX
51 (uran https://m.edsoo.ru/COV3CC214
aneMeHToB. [loHsiTHe 0 rpynmnax 30.03.2027
CXOJHBIX JIEMEHTOB
[Iepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
52 https://m.edsoo.ru/X9F1NR3U8
XUMHAYECKHX deMenToB /1. U. 30.03.2027 S
Menneneena
53 [Iepuonsl, rpynmsl, MOATPYIIIILI https://m.edsoo.ru/NQMWWIRXN



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN

06.04.2027

54

Crpoenue atomoB. CocTas
aTOMHBIX si1ep. M30Tombl

06.04.2027

https://m.edsoo.rt/IMUDOMRSH

55

CtpoeHue IeKTPOHHBIX
000JIOUEK aTOMOB DJIEMEHTOB
[Tepuonnueckoint cucremst /. 1.
Menneneena

13.04.2027

https://m.eds00.ru/T9SYNVEB2

56

XapakTeprucTHKa XUMHYECKOTO
3JIEMEHTA I10 €r0 MOJI0KESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menpaeneena

13.04.2027

https://m.edsoo.ru/YTP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHa JIJIs Pa3BUTHS HAYKU U
npaktuku. J[. 1. MengeneeB —
y4EHBIH, eAaror u rpaxxJIaHuH

20.04.2027

https://m.edsoo.ru/SZD8XEOOP

58

PesepBHeIil ypok. O000ICHHE 1
CUCTEMaTH3aIus 3HaHUM /
Bceepocculickas npoepoyHas
paborta

20.04.2027

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTponsnas padora Ne4 no
teme «CTpoeHue aToma.
Xumu4deckasi CBA3bY /
Bceepocculickas npoepoyHas
paborta

27.04.2027

https://m.edsoo.rw/FTIZF99WF

60

DNeKTPOOTPULIATETLHOCTh
ATOMOB XUMHNYECCKUX DJICMCHTOB

27.04.2027

https://m.edsoo.ru/HZA110EDS

61

HMonHasg xumuyeckas CBI3b

04.05.2027

https://m.eds00.ru/3SY 1RJKVI



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI

KoBanentHas nonspHas

62 1 https://m.eds00.ru/EOL3MT2AE
XHMHYECKas CBA3b 04.05.2027 pS.LECs00.I
KoBanentHas HenossipHas

1 https://m.edsoo.ru/9Y VR3FUXI

63 XHUMHYECKasi CBA3b 11.05.2027 E——

64 1 https://m.edsoo.ru/RA6CVXM66
CremneHb OKUCIEHUS 11.05.2027 ps://m.edsoo.ru.

65 Oxucurensro- 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEIIbHBIE PEAKIIMH 18.05.2027

66 O 1 https://m.edso0.ru/QPS46Z5PU

KHACJIIUTENN U BOCCTAHOBUTEIIN 18.05.2027 s://m.edsoo.ru
PeszeprubIil ypok. O600meHIE 1
cHCTeEMAaTH3aIis 3HaHUH 110

67 1 https://m.edsoo.ru/4RH7M35NF
teMe «CTpoeHue aToma. 25.05.2027 SLECR00.H
XHUMHYECKas CBA3bY

68 PesepsHbili ypox. 0606? cHue 1 1 https://m.edsoo.ru/7ZDNRBZ948
cUCcTeMaTu3alus 3HaHUH 25.05.2027

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoanuyecTBO 4acoB

Ne Tema ypoka Koutpoabubie | IIpakTnueckue Jlara JAexTponnLIe NHppoBLIe
n/n Bcero U3ydeHus o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Ilepnonnueckuil 3aK0H.
1 [Tepuoanueckas cucrema 1 httos://med /ECRKASOAY
ps://m.edsoo.ru.
XHUMHYECKHX dJ1eMeHToB []. 1. 01.09.2026
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBONCTB XUMHYECKHX
2 ; 1 https://m.edsoo.ru/GNJPEROFB
3JIEMEHTOB NEPBBIX TPEX 01.09.2026
MIePHOJIOB
Knaccudukarus u
3 HOMEHKJIaTypa HEOPTraHUYECKUX 1 https://m.edsoo.rt/WTO1WRA2Q
ypa HEop 08.09.2026 .
BEIIIECTB
Buibl xuMu4yeckom CBsI3U U
4 TUTIBI KPUCTAIITAYECKUX 1 https://m.edsoo.ru/UI4Y5CFRV
P 08.09.2026 | |HPSMCASO0IAIISLERY
peméToK
Kontponbnas pabora Nel mo
teme «IloBTOpenue u
5 . 1 1 https://m.edsoo.ru/J4X8ZN212
yriay0JeHre 3HaHU OCHOBHBIX 15.09.2026
pazzienoB Kypca 8 Kiaccay
Knaccudukanmst XumMuaeckux
6 €aKIUi M0 pa3InYHbIM 1 https://m.edsoo.ru/X8XAETE2]
pearii o p 15.09.2026
pU3HaKaM
ITonsiTHe 0 ckopocTH
7 1 https://m.eds00.ru/6 VLXCYY TN
XUMHU4YeCcKor peakiuu. [lonarue 22.09.2026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

0 TOMOTEHHBIX M T€TEPOTEHHBIX
peaKIusIX

ITonsaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOIIIME HA CKOPOCTh

3HAHUU

20.10.2026

8 https:/m.edsoo.su/HAFH7NZNM
XUMUYECKON PEaKLINU U 22.09.2026
[MOJIOKEHNE XUMUUECKOTO
paBHOBECHS
OKUCIUTEIBHO-
9 HETTEIbH https://m.eds00.1u/648V 11026
BOCCTAaHOBUTEJIbHbBIE PEAKIIUU 29.09.2026
Teopus 2MEKTPOIUTUYECKON
10 ucconuanu. CUIbHBIE U https:/m.edsoo.ru/2KCYCLZ16
AHCConnat 29.09.2026 | - PARLEGOOIESRLISLALD
ciabble SIEKTPOIUTHI
11 Hondrle ypaBHEHUS peaKIIMi https://m.edsoo.ru/VN2SBINI1R
P peaxt 06.10.2026
XUMHAYECKHE CBOUCTBA KHUCIOT
1 OCHOBAHHUI B CBETE
12 [IPENCTABIIEHUNA 00 https:/m.edsoo.ru/SHHE1 YVXI
el 5 06.10.2026
ANEKTPOIUTUYECKON
UCCOLIMAIINN
XUMHYECKHE CBOMCTBA COJIEU B
CBeTe IIpeACTaBIICHUI 00
13 BeTe npecTani H?H https://m.edsoo.rw/ETD5QTS4G
AIEKTPOIUTUYECKOI 13.10.2026
UCCOLMAIINN
14 [TonsTHE 0 runponH3e conen 13.10.2026 https://m.edso0.ru/9JFRAVE8W
O000111eHIE U CUCTEMATU3ALIHS
15 https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

[TpakTuueckast padora Ne 1.

16 «Penienne 3xkcriepuMeHTaNbHbIX https://m.edsoo.ru/7VXTFHIT4
P 20.10.2026
3aau»
Konrponsnas padora Ne2 mo
TeMe «DJIEKTPOIUTHIECKAst
17 https://m.edsoo.ru/9RKLZDNUX
nucconanysg. XuUMU4YECKHe 03.11.2026
peaxkiuu B paCTBOPAX»
OOm1ast xapaKTepUCTHKA
18 ranczreHOB. XuMUYeCcKue 03.11.2026 https://m.edsoo.ru/NNYKYZF12
CBOMCTBA Ha MPUMEPE XJI0pa
Xnoposogopoa. ComnsiHast
19 KHCJ}OTa’ XIMITHCCKHC https://m.edsoo.rt/CWVSHCD2M
CBOWCTBA, MOJY4YCHHUE, 10.11.2026
MIpUMEHEHNE
[TpaxTrueckas padota Ne 2 o
n .
20 Teme «RoMyHerHe COJ}}IHOH https://m.edsoo.:w/PVEXIYWEG
KHCIIOTBI, U3yUEHHE €€ 10.11.2026
CBOWCTB»
Boruncnenus no ypaBHEeHUsIM
21 RUMHITCCKAX PEaKiiind, el https://m.edsoo.ru/4BISHO70F
OJIMH U3 PEAarcHTOB J1aH B 17.11.2026
U30BITKE
OO6m1ast xapakTepuCTHKA
22 https://m.edsoo.rt/VMWKERSEP
sneMeHTOB VIA-rpynmbl 17.11.2026
ANOTpOITHBIE MOAU(PHUKAIINN
cepsl. Haxoxnenue ce eé
23 pet. Hax \,)K FACHIE CCPBL T https://m.edsoo.ru/CX10EUSPO
COEIMHEHUH B IPUPOJE. 24.11.2026

XHUMUYECKUE CBOMCTBA CEPBI



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoopo/1, CTpoeHue,
buznyecKkue 1 XuMU4eCcKHe
CBOICTBa

24.11.2026

https://m.edsoo.re/ECGX2B40W

25

Oxcuppl cepbl. CepHas KMCIIOTA,

¢bu3nvecKre 1 XUMHIECKUE
CBONCTBA, IPUMEHEHHE

01.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEaKLIUH,
JeXKaIUE B OCHOBE
MPOMBIIIJICHHOTO CIToco0a
MOJIYyUYCHUA cepHoﬁ KHCJIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKPYXaIOIIEeH Cpebl
COEIMHEHUSIMU CEPBI

01.12.2026

https://m.edsoo.ru/H7FT3INON4

27

Briuuncienue MaccoBoOi 101U
BBIX0/1a IPOAYKTa peaKknu

08.12.2026

https://m.edsoo.ru/HSJE186WN

28

OOmw1ast xapakTepucTHKa
a1eMeHTOB VA-rpynnsl. A3oT,
pacnpocTpaHEHUE B IPUPOJIE,
¢du3nvecKkre 1 XUMHYECKUE
CBOMCTBa

08.12.2026

https://m.edsco.rt/ WAHRMB976

29

AMMuak, ero puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIYYECHUE U IPUMEHEHUE

15.12.2026

https://m.edsoo.ru/HZAYESF13

30

[TpakTrueckas padota Ne 3 mo
teme «[lonmyyenne ammuaxka,
M3Y4YEHUE €ro CBOMCTB»

15.12.2026

https://m.edsoo.ru/JORP641F]

31

A3oTHAas KHCIIoTa, €&
(bU3HYEeCKHe U XUMHYECCKUE
CBOMCTBaA

22.12.2026

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBaHne HUTPATOB U
CoJIeil aMMOHHS B KaueCTBE
MUHEpaJIbHBIX YA00PCHUH.
XHUMHYECKOE 3arps3HeHNe
OKpPY’KaroIIeH cpe/ipl
COCIMHCHUSIMH a30Ta

22.12.2026

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcun hochopa (V) u
dbocdopHas KucIoTa,
du3nUecKre 1 XUMHUYECKUE
CBOIICTBa, MOJIyYECHHE

12.01.2027

https://m.eds0o0.ru/GDQJSO3IWP

34

Hcnons3oBanue pocdatos B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arpsi3HeHHE
MIPUPOTHOM cpebl pochaTamMu

12.01.2027

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacnpocTpaHEeHHE B
npupoje, Gpu3ndecKue u
XUMUYECKHE CBOWCTBA

19.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuppl yriaepoaa, ux
bu3HYECKre U XUMUIECKHE
CBOICTBa. DKOJIOTUYECKUE
poOJIEMBbI, CBSI3aHHBIE C
okcusom yriaepona (I1V)

19.01.2027

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasg KUCIOTa U €€ COJIN

26.01.2027

https://m.edsoo.ru/OHQHDG6IPA

38

ITpaxTrueckas padota Ne 4 o
teMme "[lonydyeHue yriaekucinoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-1oH"

26.01.2027

https://m.eds00.:w/G2HZXQGCS

39

HCpBOHa‘IaJ'IBHBIe MOHATHS 00

https://m.eds00.ru/30TIZ1097



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

OpraHWYECKHUX BEIECTBAX KaK O
COEIMHEHUSIX yriepoaa

02.02.2027

40

Kpemuuii u ero coeguHeHust

02.02.2027

https://m.edsoo.ru/75JXNHOIS

41

ITpakTrueckas padota Ne 5.
Pemenue skcnepuMeHTAIbHBIX
3aJa4 1o tTeMe «BaxHelme
HEMETAIIBI U UX COCTUHCHUS

09.02.2027

https://m.eds00.rui/O7E8DOD7Z

42

Kontponbnas pabora Ne3 mo
TeMe «BakHelIe HeMeTalIbl
U UX COCIMHEHUS

09.02.2027

https://m.edsoo.ru/S85J9UGH3

43

OO1as xapakTepucTUKa
XUMHYECKHX IJIEMEHTOB —
MeTauioB. MeTramindeckas
CBS3b U METaJIndecKas
KpUCTAJUTMYECKasl PelIETKa.
duznyeckue cCBOMCTBA
METaJIJIOB

16.02.2027

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKHUE CBOMCTBA
METaJUIOB. DJIEKTPOXUMUYCCKUN
psI HAIPSHKEHUH METaJIoB

16.02.2027

https://m.edsoo0.:u/Z7YRNPAEW

45

O61ue crnocoObl MOTy4YeHUs
MeTauioB. CILIaBbI.
Brruucienust mo ypaBHEHHUSIM
XUMHUYCCKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB COACPKUT
IpUMeCH

02.03.2027

https://m.eds0o0.ru/G54GDQI2D

46

[ToHsiTHE O KOPPO3UU METAIIIIOB

02.03.2027

https://m.eds0o0.ru/4FIGDOWOW



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W

47

[I{enouHbple METaIIbI

https://m.edsoo.ru/X1B4BPUW?2

09.03.2027

OKcHUIBI U TUIPOKCUIBI HATPUS

48 https://m.eds00.ri/Q4DX0G3U9
W KAyt 09.03.2027 S.M.ECS00.

49 Ulenqu(iseMeﬂbHHve METAILTET https://m.edsoo.rt/REOCDYO0K6
— KaJIbLIUA U Mardui 16.03.2027
Baxxueiinme coenuHeHNUA

50 https://m.edsoo.ru/CIR96CMZA
KATBIHs 16.03.2027 PS.LLEC800.
O000111eHIE U CUCTEMATU3ALUS

51 https://m.edsoo.rui/O5PXGGI1BE
SHAHMIT 30.03.2027 | PG HEA SRR

52 HKectrocTs Boz!  CTI0CO0R €€ https://m.edsoo.ru/ WEMBFTTTP
YCTpaHEHUS 30.03.2027
[TpakTuueckas pabora Ne 6 o

53 "KE https://m.edsoo.ru/NFIROKBSJ
TEME e.(‘)TKOCTI) BOJIBI"I/I 06.04.2027 ps://m.edsoo.ru
METOJIbI €€ YCTPaHCHHS

54 AJTTOMAHAN 06.04.2027 https://m.eds00.ru/9ZJSRD1TV

55 AmpoTepHbIc CBOHCTBA OKCH https://m.edsoo.ru/NISKIIOJ5
U TUIPOKCUIA 13.04.2027

56 Keiaeso 13.04.2007 https://m.edsoo.ru/F20NJR5SR
OxcuIbl, THIPOKCHUIIBI U COTTU

57 https://m.edsoo.ru/IRTUBLAMP
senesa (I1) i sxemesa (I11) 20.04.2027 | T PeAREG00MERBLARE
O06001IeHE ¥ cUCTEMaTU3aluI

58 https://m.edsoo.ru/NAON6HGKZ
SHAHMIT 20.04.2027 | T PnARLEE00MIEATERIIAA
[TpakTuueckas padora Ne 7.

59 P https://m.eds00.ru/ZN7GO0QSMX

CIICHUE YKCIIEPUMEHTAIBHBIX 27 04.2027 ps://m.edsoo.ru Q

3azad4 1o reMe «Bakueiine



https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
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https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
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METAaJJIbl U UX COCIUHCHUS)

Beruncienus no ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIH
OJIVH U3 PEareHTOB JaH B

60 M30BITKE U COJICPKUT 1 27 04.2027 https://m.edsoo.ru/AYD2HESTY
npumecu. Beraucienus
MAacCOBOH JIOJIM BBIXOa
MPOIYKTA PEAKIH
O0001IEeHNE U CUCTEMATH3ALUS

1 1 https://m.edsoo.ru/BET9VTKOP

6 sHaHwii 04.05.2027 | oREReo
Konrtponsnas padora Ne4 ro

62 TeMme «Bakneiime MeTauibl U 1 04.05.2027 https://m.edsoo.ru/703C804GN
HX COEIUHEHUI

63 Bewectsa v l\il,aTepHanH B 1 https://m.eds00.ru/OFI32JMTO0
IOBCEIHEBHOM KU3HU YETIOBEKA 11.05.2027
X

64 HMquCKoeu3arpﬂ3HeHHe 1 https://m.eds00.ru/9ANGYEYQI
OKPYXaIOIIEH Cpebl 11.05.2027
Ponb xumun B perieHuu

65 1 https://m.eds00.ru/18Q203Y28
HKOJIOTHYECKUX MPOOIeM 18.05.2027 SLECR00.H

66 PesepHEIi ypok. 06061H eHue u 1 https://m.edsoo.ru/DT1BAS5U4
CHUCTEMAaTH3alUs 3HAaHUH 18.05.2027
P I . 0600

67 C3CPBIBIN YPOK © \1’11 crme u 1 https://m.eds00.ru/P52TIZNXV
cUCTEMATH3AaIMs 3HAHUN 25.05.2027

68 Pesepaitbiit ypok. 06061H e 1 https://m.edsoo.ru/TMK36TJZG
cUcTeEMAaTH3aIs 3HaHUH 25.05.2027
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJIbLHON NPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHayanbHbBIE XUMUYECKUE TOHATUSD)

1.1

pacKphIBaTb CMBICJ OCHOBHBIX XHMHWYECKHX TOHSATHUWA: aTOM,
MOJIEKYJIa, XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE
BEIIECTBO, CMeCh (OJHOPOIHAs W HEOJHOPOAHAs), BAJEHTHOCTb,
OTHOCUTENIbHASI aTOMHAasi W MOJICKYJISIpHas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBas JO0JIsI XUMHYECKOIrO
3JIEMEHTa B COCIMHEHUU, MOJIIPHBIN 00BEM, XUMHUUYECKasT peaKIfus,
KIacCU(pUKaAILUs  PEaKIHii: peakuud COCOUHECHHs, PEaKIUuu
pa3lioKEHUs, PEaKIMUd 3aMElIeHHUs, PEeakiuh OOMeHa, JK30- U
SHAOTEPMHUUYECKUE PEaKIIMHU, TEIUIOBON 3((EKT peakiuu, pacTBop,

MaccoBas JI0JIsSI BEIECTBA (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HWITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHATHH U
IIPUMCHATb OTHU TIOHATUSA IIPpU OIMCAHUHU BCHIECTB HU HX

MPEBPALLICHHI

1.3

UCTIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIMKY JJISi COCTaBJICHUS (GOPMYIT

BCHICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

pacKpbiBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOTO YYCHHS, 3aKOHAa

ABoraapo

1.5

ONnpeaAcIATb BaJICHTHOCTH AaTOMOB JJIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIaCCI/I(bI/IL[I/IpOBaTL XUMHYCCKUC PCAKIUU (HO quci1y Hu COCTaBy

Yy4aCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEINIOBOMY (P (DEKTY)

1.7

BBIYUCIIATh OTHOCHUTEIIBHYK0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl




BE€IICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (GopmyIie

COCIUHCHMUA,

1.9

BBIYHCJIATD MAaCCOBYIO DOJIIO BEIICCTBA B PaCTBOPC

1.10

IIPUMCHATH €CTCCTBECHHOHAYYHBIC METObI IIO3HAHUA —
Ha6JHOl[eHI/Ie, HU3MCPCHUC, MOJCIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

ITo Teme: «BaxkHeiilre npeACcTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHWMHYCCKUX TOHSTHH: OKCH I,

KHUCJ10Ta, OCHOBAHHEC, COJIb

2.2

ONPCACIIATE NPUHAMJIC)KHOCTL BCHICCTB K OHpCI[GJ'IéHHOMy KJ1acCcy

coerHeHui 1o Gpopmyam

23

KJIaCCI/I(i)I/IIII/IPOBaTI) HCOPTaHNYCCKUC BCUICCTBA

24

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA
BEIIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKasi ONMCaHUE IPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMM  COOTBETCTBYIOIIHMX  XUMHUYECKHX

peaxuuii

2.5

ITPOrHO3UpPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOT'O COCTaBa, BO3MOKHOCTU IMPOTCKAHUA XUMHUYCCKUX

IPEBpaIIeHUH B pa3IMUHbIX yCIOBUIX

2.6

CIeOBaTh IMpaBWiIaM TMOJIb30BAHUS XHUMHUYECKOM TMOCYI0H |
71a00paTOpHBIM 00OpPYIOBAaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUs C
BEIIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH I10 BBITIOJHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, TJIAHUPOBATH M MPOBOAUTH XUMHUECKUE IKCIICPUMEHTHI
[0 PACHO3HAaBAaHUIO PACTBOPOB IIEJIOUYEH M KUCIOT C MOMOILBIO

UHAMKATOPOB (J1akMyc, (heHoN(TanerH, METHIOPAHK U IPYTHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOW pEaKINU

[Io teme: «llepuommueckuiti 3axkoH u Ilepuomguueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa. CTpoeHue aTOMOB.

Xumudeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakunum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MTOHSTHH: AApO aroMma,




SJICKTPOHHBIA CJIOM aTroMa, aToMHas OpOuTalb, PaJUyC aTroMma,
XUMUYECKAasl CBA3b, MOJISIPHASI W HEMOJSpHAas KOBAJICHTHAsI CBS3b,
3JIEKTPOOTPUIIATEIFHOCTh, WOHHASI CBs3b, HMOH, KAaTHOH, aHHOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITUPOBATH XUMUYECKUE DIIEMEHTHI
ONHCHIBATh u XapaKTEepU30BaTh TaOJINYHYIO bopmy
13 [leproguueckoil CUCTEMBl XUMHYECKMX JJIEMEHTOB: pa3inyaTh
' NOHATHUA «TJlaBHas noarpynna (Arpymma)» W «1mo0o4yHas
noarpynmna (brpynna)y, «maibie» u «00abIINE) TEPUOIBI
packpeiBaTth cmbica Ilepuommueckoro 3axkona .M. MeHnneneena:
14 JEMOHCTPUPOBAaTh IOHWMAaHHME TMEPUOJUYECKON  3aBUCUMOCTH
' CBOMCTB XMMHUYECKHX DJJEMEHTOB OT HX [IOJOXEHUS B
[lepuoauueckoil cucteme
COOTHOCUTh 00O3Ha4YeHMs, KOTOpble MMEITCS B  Tabmuue
«lleproguyeckas cucreMa XUMUYecKUx  sneMmentoB .M.
3.5 MeHieneeBa» ¢ YUCIOBBIMHM XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB MW 3apsia sjpa, oOlee Yucio
JJIEKTPOHOB U paclpeaesieHue UX MO0 AIEKTPOHHBIM CIIOSIM)
36 ONpeAeNsATh CTENEeHb OKUCJIEHHMS JJIEMEHTOB B  OMHapHBIX
' COEIMHEHUSX
37 OTIpEeeNATh BUJ XUMHUYECKOW CBs3U (KOBaJICHTHAs U HMOHHAs) B
' HEOPraHUYECKUX COEAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yjabTarta
1 ITo Teme: «BemecTBo U XUMUYECKAsT PEAKLIHAD)

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX TMOHSITHIA: PacTBOD,
AJIEKTPOJIMTHI, HEAICKTPOJIUTHI, AIEKTPOIUTUICCKAsT JHCCOIHAINS,
peakuuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE,
obpaTumeble u HeoOpaTUMBbIe peaKIuu,
OKHUCJIUTEITHHOBOCCTAHOBHUTEIIHHBIC peaxiuu, OKUCIIUTEb,

BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHHUEC, aJIJIOTPOIINA,




aM(l)OTepHOCTI), XHUMHUYCCKas CBA3b (KOBaJ'IeHTHaSI, MOHHas,
MeTaJ’IJ’II/I‘-IeCKaﬂ), KpUCTAJININICCKAA peméTKa, CILIaBbI, CKOPOCTHb

XUMUYECKON peaKIuu

1.2

HUITIOCTPUPOBATH B3aWMMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U
INPUMCHATL OTU IIOHATHA IIPpH OIHMCAHUMKM BCIICCTB H HUX

IIPEBPAICHUI

1.3

COCTaBJISITh YPABHEHUSI SJCKTPOJIUTUYECKON JUCCOLUUALNUA KHUCIIOT,
Hiefiouei U coJied, MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

WOHHOTO 0OOMEHA

1.4

PACKpPLIBATH CYIIHOCTb OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIBbHBIX
peaKIyii TTOCPEJCTBOM COCTABJICHHUSI AJIEKTPOHHOTO OanaHca ITHX

peaxkuuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU peaKIuu

IIo temam: «HemeTamapl M UX COEOUMHEHUS» M «MeTalllbl U HX

COCAUHECHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTh) oOmmMe W creruduyeckue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CJIOXKHBIX BELIECTB, TOJTBEPKAAS
ONKCaHWE TPUMEpPAMH MOJEKYJSPHBIX W HWOHHBIX YpaBHEHHMA

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATH YpPaBHCHU peaKHHﬁ, MOATBCPKAAOIIHNX
CyHIcCTBOBaHUC TCHETUYECKOM CBA3HU MCKOY BC€IICCTBaAMU

Pa3JIMIHBIX KJIACCOB

23

ITPOrHO3UPOBATH CBOMCTBa B€IIECTB B 3aBUCHMOCTH OT HX
CTPOCHUS, BOSMOXKXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B

PAa3IMYHBIX YCIIOBUAX

2.4

CJIE0OBaTh MpaBUJaM TMOJb30BAaHUS XUMHUYECKOHM TOCYAOM H
1abopaTopHBIM 000PYZOBaHHUEM, a TaKXKe MpaBHIIaM OOpaIIeHHs C
BEIIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSIMU IO BBINOJIHEHUIO
71a060paTOPHBIX XUMHYECKHUX OTMBITOB MO MOJYYECHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

2.5

MMPOBOAMTL PCAKIHU, IMMOATBCPKAAIONINC KA4eCTBEHHLI COCTaB
pa3MuYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, woaun, kapOonat, Qocdar, cumukar, cyiabdar,
TUAPOKCUIMOHBI, KATHOHBI aMMOHHMSI, MIOHBI W3YYEHHBIX METAIIIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB




ITo Teme: «XuMHS U OKpYKarolIas cpeaay

pacKphIBaThb CMBICI OCHOBHBIX XxuMuueckux nonarui: [IJIK

31 BEIIIECTBA; KOPPO3US METAIIJIOB
NPUMEHSTh OCHOBHBIC ONEpAIlMH MBICIIUTEIBHON JIEeATEeIbHOCTH —
aHaJli3 W CHUHTE3, CpaBHEHHE, O00O0OIICHHE, CUCTEeMAaTH3AIHIO,
35 BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBSA3CH — JUIS HM3Y4YCHHS

CBOICTB B€IICCTB U XUMHNUYCCKHX peaKum?I; CCTCCTBCHHOHAYYHBIC
MCTOABI TIO3HAHUA — Ha6J'II-OI[eHI/IC, HU3MCPCHUEC, MOJCIUMPOBAHUC,

IKCIEPUMEHT (peabHbIN U MBICICHHBIN)




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HCpBOHa‘laHBHLIe XUMHUYCCKUC ITOHATHA

1.1

HpenMeT XUMHH. POJIb XUMUHU B )KM3HM YeI0BeKa. XHUMHUSI B CUCTEME HayK. Tena

1 BemiecTBa. OU3NYCCKHUE CBOMCTBA BEIICCTB. AFpCFaTHOG COCTOSAHHC BCIICCTB

1.2

Ilonstue o METOJaX IMO3HAaHUA B XUMMHMU. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pa3saciIiCHUA cMmeceit

1.3

ATOMBEI WH MOJICKYJIBL. Xumudeckue diieMeHTBl. CHMBOJNBI  XHMHYSCKHX

a51eMeHTOB. [IpocThie U ci0XHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnueckast ¢opmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcHUTenbHAass ~ aTOMHAas — Macca.
OTtHocuTenbHasE MONEKyJIsIpHast Macca. MaccoBast 10 XUMHUUYECKOTO JIEMEHTA

B COCAUHCHNU

1.5

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€tel mo Qopmynam

XUMHNYECKUX COCHI/IHGHI/II\/'I

1.6

dusznuecknue M XUMHYCCKHE SBIICHHSA. XUMHUYCCKAs pcakuus nu e€ IMIPU3HAKH.
3aKoH COXPAaHCHUA MACChl BCIICCTB. XUMHYECKHE YpaBHCHMU. Knaccmbnxaum{

XUMUYECKHUX PeaKluid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHA)

1.7

XUMUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON MOCYI0M, C IpaBUIIaMHU
pabotel B Jsaboparopuu W npuéMaMu oOpamieHus ¢ Ja0opaTOPHBIM
o0opysoBaHHEeM, H3y4YeHHE U ONUcCaHue (HU3MYECKHX CBOWCTB 00OpPa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoieHne Gu3nyecKkux (IIaBiIeHue BOCKa, TasTHUE
JbJa, pacTUpaHHE caxapa B CTYNKEe, KUIMEHWE M KOHJIEHCALMs BOJIbI) M
XUMHYECKHX  (TOpeHHe  CBeYM, NpOKaJMBaHUE  MEJHOH  IPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHWHA, HAOJIOJICHUE U OIMCaHUE
OpPU3HAKOB MNPOTEKaHUs XUMHYECKHX peakuuil (pasflokeHue  caxapa,
B3aUMO/ICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHne THAPOKCHIA
meau(Il) mpu HarpeBaHuu, B3aMMOICHCTBHE kele3a ¢ pacTBopoM cosr meau(1l),
U3yUYeHHE CIIOCOOOB pa3JelIeHus] CMecei (C MOMOIIbI0 MAarHnuTa, (GUIBTPOBAHHE,

BbIIApUMBAaHUE, JTUCTWUIALMS, XpomaTtorpadus), TMpoBEeIEHHE  OYHCTKHU




IIOBAPEHHOM COJIM, HAOIOJEHUE U ONHUCAHUE PE3YJIbTATOB IPOBEIEHUS OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/laHUE MOJENEH MOJIEKYT

(1apocTep;KHEBbIX )

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucimopon — sneMeHT M mpoctoe
BellecTBo. HaxoxaeHue kucimopona B mpupoie, (Qpu3ndeckue U XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Okcunel. I[lpumenenne kucnopoga. CrocoOb
MOJTyueHUsl KHUCIopoAa B jabopaTopuud U TMpoMblIUIeHHOCTH. KpyroBopot

KucIopoaa B mpupoe. O30H — aJuIoTporHast MOAU(PHUKALMS KUCIOpOoIa

2.2

TennoBoit 3¢dekT XxuMudeckol peakluu, TEPMOXUMHUYECKUE YPaBHEHUS, IK30-
Y DHJIOTEPMHUYECKHE PEaKLUH. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3yXa,

yCcHUJIeHHEe TTapHUKOBOTO 3(ekra, pazpylieHne 030HOBOTO CI0s

2.3

Bonopon — snmement u mpocroe Bemiectso. Haxoxknenue Bogopona B IpUpPOAE,
¢usnueckre M XMMUYECKHUE CBOWCTBA, IPHUMEHEHHE, CIOCOObI IOMyYEHHS.

Kucnors! 1 conu
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ModnsipHblil 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznueckue cBOMCTBA BOJBI. Boga kak pactBoputeinb. PacTBopsl. HacklieHHEIE
Y HEHACBIIICHHbIE PacTBOPBI. PacTBOpUMOCTh BeleCTB B BoAe. MaccoBast 1oJist
BEIIECTBAa B pacTBOpe. XHUMHUYECKHE CBoicTBa BoJbl. OcHoBaHus. Poib
pacTBOpOB B MPUPOAE M B KU3HU 4eloBeKa. KpyroBopor Boabl B IPHUPOJIE.

3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI

2.6

Knaccudukanus Heopranmueckux coeauHeHnid. Oxcunsl.  Knaccuduxanms
OKCHJIOB:  cosieoOpa3yrone (OCHOBHBIC, KHCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasytomume. Homenkimatypa okcumoB. ®Dusndeckne W XUMHYECKHE

CBOMCTBA OKCHIOB. [lomyyenue okcunoB

2.7

OcnoBanms. Knaccudukanumss ocHoBaHWM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOoBaHUW. DPU3NYECKUE U XUMHUUYECKHUE CBOMCTBA

ocHoBaHuil. [lomydyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukamus kuciaor. Homenknarypa kucnor. Dusndeckue u
XUMHUYECKHe CBOMCTBA KHCIOT. Psan aktmBHocTH MeTainioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coseil. du3znyeckre U XUMUYECKHE CBOWCTBA COJEHl.

[Tonyuenue coneit

2.10

I'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XWMHWYECKUN  DKCIEPUMEHT: KAadyeCTBEHHOE  OIPEACIICHHE  COICPIKAHMS
KHCJIOpO/ia B BO3JyXe, NOJy4YeHHE, COOMpaHHe, paclo3HaBaHHE M H3y4YCHHE
CBOICTB KHUCJIOpOZa, HAOJI0/IEHUE B3aMMOJECUCTBUS BELIECTB C KHUCIOPOAOM M
yCIIOBHS BO3HMKHOBEHHSI M IpEKpallleHus: TopeHus (moxapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHIOB M OIMCAaHME WX CBOKWCTB, IIOJIy4eHHE, COOMpaHHE,
pacro3HaBaHME M HU3yuY€HHE CBOWCTB BOJOpOZa (TOpeHHE), B3aMMOJAEHCTBHE
Bozopoaa ¢ okcuaoM meau(ll) (Bo3MoxKHO MCIONIB30BaHME BUACOMATEPUATIOB),
HaOroleHue 00pa3loB BEUIECTB KOJMYECTBOM | Monb, HCCIelOBaHUE
OCOOEHHOCTEl  pacTBOPEHHUsI BEUIECTB C  Pa3jIM4HON  pacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MACCOBOW JOJEH PacTBOPEHHOIO
BEIIECTBAa, B3aUMOJICHCTBUE BOJAbI C METAJUIAMHU (HATPUEM U KaJlbLUEM)
(BO3MOXXKHO  HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), OMNpEENCHHE pacTBOPOB
KUCJIOT U IIeJ0Yel ¢ NOMOIIbI0 HMHIMKATOPOB, MCCIEA0OBaHHE OOpa3oB
HEOpPraHMYECKUX BEIIECTB pa3IMYHBbIX KJIACcCOB, HAONIOJCHUE W3MEHEHUs
OKpPAacKM HWHAMKAaTOPOB B pacTBOpax KUCJIOT U ILIENOYeH, H3ydyeHue
B3aumojeiicteusa okcuna meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJlJlaMH, peakuuii HeUTpaau3aluu, MoJIy4eHe HEpaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTajyla JApYyTMM W3 pacTBOpa COJIM, DELIECHUE
SKCIIEPUMEHTAJBHBIX 3a/ad 1o TeMme «BakHelmme knacchl HEOPraHMYECKUX

COCIUHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMHIECKHX AJIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBble TOMBITKA KJIACCU(PHUKAIIMA XUMHUYECKUX dSJeMeHTOB. [loHsATHE O
rpynmnax CXOJHbIX 3JICMCHTOB (H.[eJIo‘IHBIe 1 IMCIOYHO3CMCIBHBIC MCTAJlIbI,
rajioreHbl, WHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpbIe 00pa3yrT aMmQoTepHbIE

OKCHUABI U TUAPOKCHUIBI
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[lepronnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX diieMeHToB 1.
Mengeneesa. Kopotkonepruoanas u anmuHHonepuoaHas ¢popmsl [lepuoanueckoit
cucrembl xumuyeckux snemeHtoB /.M. MenneneeBa. Ilepuoasl u rpymnmsl.
@U3NYECKUH CMBICH MOPAIKOBOIO HOMEpa, HOMEpPOB TNepuoAa M TpYMIbI

QJICMCHTA

33

Crpoenue aromoB. CoctaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHHe
JJIEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[lepuonnueckon cucremsl J[.M. MenneneeBa. XapakTepUCTUKA XMUMUYECKOIO




3JIEMEHTA 1O ero nonoxkeHuto B [lepuoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XHUMHYECKHUX HJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB 1O TpyNNaM M IEpUOAAM.
3nauenne [lepumonnueckoro 3akoHa u Ileproguyeckoil cUCTEMBbl XUMHUYECKHX
JJIEMEHTOB Ui pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€Hbll U

rpakJaHuH

3.5

Xumnueckasi cBs3b. KoBaneHTHass (WOJisipHAsT U HEMOJSIpHAsi)  CBA3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporecch

OKHCJIEHHS M BOcCTaHOBJIeHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH SKCIEPUMEHT: U3yuyeHHe OOpa3loB BEIIECTB METAUIOB H
HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCHIA IUHKA C PACTBOPAMM KHUCIOT H
LIEJI0YEH, NPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPbl OKHUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeHHs, COCTMHEHUS)

9 KUIIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COlep:KaAHUS

BemectBo n xummnueckas peakuus. [lopropenue

1.1

Ilepnonnueckuil 3axoH. Ilepuonnueckas cucreMa XUMHYECKUX ieMeHTOB JI.1.
MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPDHOCTHM B HW3MEHEHUHM CBOICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalMs, KaIbLHUI U UX
COCIMHEHUII B COOTBETCTBUU C IIOJIOXKCHHEM DdJeMEHTOB B llepnoanueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAUIMYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUYECKON PEIIETKH U
BUJa XUMHUYECKOW cBs3u. Knaccupukanuss M HOMEHKIATypa HEOPraHMYECKHX
BEUIeCTB (MEXAyHapoJHas M TpUBUAIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCSA K  Pa3IMUHBIM  KJlaccaM  HEOPraHWYeCKUX  COEIMHEHUH,

TCHECTUYCCKAs CBA3b HCOPTaHNYCCKUX BEIIECCTB

1.3

Knaccudukanus XuMUUECKHX peakUui M0 pa3IMyHbIM MpU3HAKaM (110 YUCITy U
COCTaBy YYacCTBYIOUIMX B pEaKIUH BEILIECTB, IO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHUIO CTeNIeHeW OKMCIICHHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, IO

y4acTuro KaTaJII/I3aTOpa). DK30- " OHAOTCPMHUYCCKUC PCAKIIUU, TCPMOXUMHNYCCKUC




ypaBHeHUs. [IoHATHE O CKOPOCTH XMMUYECKOUN pEeaKIuu

1.4

[TonsitTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonsTue o
TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [IoHsTHe 0 XMMHUYECKOM pPaBHOBECHH.
@akTophl, BIHAIOIIMNE HAa CKOPOCTb XHWMUYECKOM peakuUu U IOJOKEHUE

XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCINTENIBHO-BOCCTAHOBUTEIIbHBIE peaxiuu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOM  peakiuu.  CocTaBieHHWE  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUH €  MCIOJB30BAaHMEM  METOJa

AIIEKTPOHHOTO OallaHca

1.6

Teopust 2IEKTPOIUTUUECKON IUCCOLMALUU. ODJIEKTPOJIUTH M HEIJIEKTPOJIMTHI.
KarnoHnsl, aHnoHbl. MeXaHnU3M AMCCOLMALMM BELIECTB C PAa3IMYHBIMU BHJIAMHU
xuMu4eckor cBsi3u. Crenenp auccouuanui. CUIbHBIE M CIIA0bIE AJIEKTPOJIMTHL.
Peakiun moHHOTO OOMEHa. YCIIOBHUS MPOTEKAHHS PEAKIMd MOHHOTO OOMEHa,
IIOJIHBIE W COKpALEHHBIE HOHHBIE YypaBHEHMs peakuuidl. CBONCTBa KHUCIOT,
OCHOBaHMUH ® COJEM B CBETe TMPEACTABICHUH 00 OSIEKTPOJMTHUECKOU

nucconmanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHsiTHE O THapONIU3e coneit

1.7

XUMHUECKUH OSKCIEPUMEHT: O3HAKOMJIEHHE C MOJENISAMU KPUCTAIUTMYECKUX
pEemETOK HEOPraHMYECKHUX BEIIeCTB — METaNIoOB M HEMEeTauioB (rpadura u
ayMasa), CIOXKHBIX BEIECTB (XJOpHJA HATpUsA); HMCCIEIOBAHHE 3aBUCHUMOCTHU
CKOPOCTHM XMMMYECKOH peakIUH OT BO3JEHCTBUS pa3iIMYHBIX (DaKTOPOB;
UCCIICIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BELIECTB,  Mpoliecca
JUCCOLMAUM  KHUCJTIOT, MIeJo4eld W coseil  (BO3MOXKHO — HCIOJIB30BaHUE
BUCOMATEPHUAJIOB); IPOBEJCHME OMBITOB, HWUIIOCTPUPYIOIUX  HPU3HAKU
IIPOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIIEJICHHUE Tasa,
o0pa3oBaHUe BOJbI); OIBITOB, WLIIOCTPUPYIOIIUX TMPUMEPHl OKUCIUTEIBLHO-
BOCCTAHOBUTENbHBIX pPEAKIHM (TrOpeHue, peakuuu pa3ioXKeHHs, COCTUHEHUS);
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIbI0 KaUYECTBEHHBIX PEeaKIMUH

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aa4

Hewmeramnsr u nx COCIUHCHUA

2.1

O6mass  xapakrtepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Gu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHOB. XHMHUYECKHME CBOWCTBAa Ha TMpUMEPE XJIopa
(B3auMoIeliCTBME € MeTalUlaMH, HeMeTalUlaMM, Iejaoyamu). XIJIOpPOBOAOPO.
ConsiHast KMCIIOTa, XMMHUYECKHUE CBOICTBa, MOJIy4eHUE, IpUMeHeHue. [leficTBue

XJIopa U XJIOPOBOAOpOJa Ha OpraHu3M YCJIIOBCKA. Baxxueitmne XJIopuabl U HX




HaxO0XJAEHUE B MPUPOJIE

2.2

OO6mass xapakrtepuctuka 37eMeHTOoB VIA-rpynnsl. OcOGEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue u (pu3nyeckue cBOWCTBA
NPOCTHIX BEMIECTB — KHCIOPOAa W CEepbl. AJUIOTPOIHBIE MOIU(PHUKAINA
KHCIIOpoa U cepbl. XUMHUYecKkHe cBoiicTBa cepbl. CepoBoIOpod, CTpOCHHE,
(1)I/I3I/I‘~IGCKI/IC N XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPCACTAaBUTCIN
KUCIOTHBIX OKcHJ0B. CepHas KUCIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpenCcTaBHTENs Kiacca KUCIOT U crenupuieckue). XuMHUECKUe
peaKLuy, JeKallie B OCHOBE IMPOMBIIUIEHHOIO CIOCO0a IOJy4YEeHUs! CepHOMN
KHCJIOTHI. HpI/IMeHeHI/IG. Conu cepHoﬁ KHCJIIOTBI, KAaUCCTBCHHAsA pPCAaKIHA Ha
cynbdar-uon. HaxoxneHnue cepbl M €€ COeAMHEHUI B NpHpoAe. XUMHYECKOE
3arps3HEHUE OKPYXKAIOWIEH Cpeapl COSAMHEHHSIMH Cepbl (KHUCIOTHBIC JIOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €TO MMpCaO0TBPaAlICHHA
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OOmas xapaktepucTtuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCICHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
buznyeckue u xuMmuyeckue cporctBa. KpyroBopor azora B mpupoje. AMMHUAK,
ero (u3MYecknue W XUMHUYECKHE CBOWMCTBA, MONydeHHe U mnpuMmeHeHwe. Comau
aMMOHHSI, UX (PU3NYECKUE U XUMUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHBI aMMOHHS. A30THAas KHCIOTa, €€ ToiydeHue, PU3NYCCKUue U
XUMHYECKHE CBoicTBa (oOmMe Kak TMpeICTaBUTENs Kiacca KHCIOT U
cnenuduueckue). lMcmonp3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KauyeCTBE
MUHEPAIbHBIX YIOOpEeHMA. XWMHUYECKOE 3arps3HEHHE OKPYKAIOIICH Cpesbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE MJOXKIU, 3arpsS3HEHUE BO3/lyXa, IOYBHI U

BOZI0EMOB)
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®ochop, amnorponHsie Moaudukauuu (ocdopa, duznueckue U XUMHUYECKUE
cBoiictBa. Oxkcun docdopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, monydeHue. HMcmons3oBanue ¢(ochatoB B KadecTBe

MHUHEpaAJIbHBIX YA00peHHi

2.5

OO6mas xapaktepuctuka 31eMeHToB I[VA-rpynmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble CTENEHU  OKHUCIECHUA. YIVIEpOJ,  aJJIOTPOIHbIE
Moau(dUKaIKK, paclpocTpaHeHHEe B MpHUpoAe, (U3MYECKHEe U XUMUYECKUE
cBoricTBa. Aacop6musi. Kpyrosopot yriepona B npupojae. OKcuabl yriiepoaa, ux
duznyeckue MW XUMHUYECKHE CBOICTBa, JEWCTBUE Ha JKHUBBIE OpPTaHU3MBI,
MOJIYy4YCHHUEC U HPHUMCHCHHUC. ODKOJIOTHYECKHUE HpO6J’IeMBI, CBA3aHHBIE C OKCHI0OM

yraepoga(IV); rumoreza rno0ajdbHOrO MOTEIUIEHUS KIMMAaTa; MAapHUKOBBIN




b dexT. YronpHast KuciioTa u e€ coyn, X GU3NIEeCKue U XMMHUIECKHUE CBOMCTRA,
noiyuyeHue u mnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HUOHBI.
Hcnonp3oBaHne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJICHHOCTH M CEITBLCKOM

XO03IUCTBE

2.6

[lepBoHayanbHbIE MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSAX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTWJEH, O3TaHOJ, IJIMIEPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. [loHsTHE O OHOIOTHYECKU
BaXHBIX BEIIECTBAX: JKHUpaX, OCKaX, YrJIeBOJAaX — U UX POJIH B KU3HH YEJIOBEKa.

MaTepI/IaHLHOC CANMHCTBO OPraHUYCCKUX U HCOPIraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero gusnvyeckue 1 XUMHUYECKUE CBOMCTBA, MOJyUYCHUE U TIPUMEHEHUE.
Coenunenus kpemHuss B npupoje. OOmwMe mnpenacraBieHuss 00 OKCHIE
kpemuusA(IV) n kpemHueBoit kuciaore. CHIMKATBI, UX UCIOJIb30BaHUE B OBITY,
MEIWIIMHE, TMPOMBIIUICHHOCTH. BakHeWIne CTpOUTENbHBIE MaTepHAIIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGnembr Oe3omacHOTro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGIIHCBHOI?I KU3HHU

2.8

XUMHUYECKUN SKCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB HEOPraHWYECKHX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTBI, MPOBEACHUE KAYECTBEHHBIX PEAKIUA Ha XJIOPHUI-
WOHBl M HAONIOJCHHE NPU3HAKOB HUX MPOTEKAHMs; OMNBITHL, OTPa’KaIOIINE
buznyeckue U XMMHYECKHE CBOWCTBA TajJOT€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIOJIb30BaHUE BHUICOMATEPUATIOB); O3HAKOMJIGHHE C OOpa3laMu XJIOPUIOB
(ramoreHuIOB); O3HAKOMJIGHME C oOOpasllaMH cepbl W €€ COeAUHEHUSIMHU
(BOBMOXKHO  HCIIOJIb30BAHHME  BHJIEOMATEPUANIOB); HAOMIOJIEHUE  TIpolecca
oOyryMBaHUsl caxapa I0J] JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, NMPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynbpaT-uoH U HaOloJeHHe npu3Haka eé
NPOTEKAHUS; 03HAKOMJICHHE ¢ (PU3MUYECKUMH CBOMCTBaMHM a30Ta, Gocdopa U ux
coeMHEHU (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEpUajoB), oOpa3amMu
a30THBIX U (ocOpHBIX yHA0OpEeHMIi; MOTyYeHne, cOOMpaHue, paclo3HaBaHUE U
U3y4YeHHE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKkIuil Ha HOH
aMMOHUSIT U (QochaT-MOH ¥  U3yuyeHHE TPU3HAKOB HX  MPOTEKaHMS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MeAbI0 (BO3MOKHO
UCIIOJIB30BAaHUE BUACOMATEPHUAIOB); H3YYEHHE MOJAENIEH KPUCTAIUIMUECKUX
peméTok anmasa, rpadura, QysuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJcOpOITuu
pacTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIVIEM M yCTPOWCTBOM IIPOTHBOIa3a;
MoJIyuyeHue, coorpaHue, pacro3HaBaHUE U U3yUEHUE CBOWCTB YIJIEKUCIIOIO rasa;

MMPOBCACHUEC KAYCCTBCHHBIX peaxunﬁ Ha Kap6OHaT- " CHUJIMKAT-UOHBbI U U3YUCHUC




MNPU3HAKOB HX TMPOTCKaHWA, O3HAKOMJIICHUC C HpO)IYKHHCﬁ CHJIMKATHOU
MMPOMBINIJICHHOCTH, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMC «Baxneimue

HEMCTAJJIbBI U UX COCAUHCHU I

Mertamisl 1 uxX COCIUHCHU A

3.1

OO0mas xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — META/NIOB HA OCHOBAHHMH MX
nonoxkeHuss B Ilepuogumueckoil cucreme xuMuueckux diementoB 1.
MenneneeBa u ctpoenus aromoB. CTpoeHHne MeTauioB. Merayuinueckasi CBA3b U
MeTaJuIMuecKasi  KpUCTAUIMYecKass  pemeéTka.  DIEKTPOXHUMHYECKHUH s

HaIPSKEHUN METaJlIOB

3.2

OusnuecKkue ¥ XUMHUYECKHE CBOHCTBa MeTaioB. OOIue crocoObl MOIydYeHHUs
MeTauioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CriaBsl (CTanb, 4yTyH, AIOPATIOMUHUMN, OpOH3a) M UX MPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH
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[I{emounsle MeTamuibl: moJoKeHHE B lleprogmdeckoll cucTteMe XHMHUYECKHX
anemenToB .M. MenzeneeBa; CTpoeHHE MX aTOMOB; HaXOXKICHUE B IIPUPOJE.
duznyeckue U XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kajusi). OKCUasl U
TUAPOKCUIBI HaTpuss U Kanus. lIpuMeHeHue IEeNnoYHBIX METAIOB U UX

COEIMHEHUN

3.4

[[lenoyHno3eMenbpbHbIE  METAJIBI MarHMiid W KajJblIMH:  TOJOXKEHHUE B
Ilepuoanueckoit cucreme xuMmudeckux 3nemeHToB .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJeHHe B mpupoae. Duznueckne U XWMHYECKHE CBOMCTBA
MarHusi M Kanplus. BakHelinue coequHeHus Kaiublus (OKCHA, TUIPOKCHUI,

coin). XKEcTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmromuHui: nonoxenue B [leproanyeckoil cucreme Xxumuueckux 3iaemeHToB [[.1.
MengeneeBa;, CTpOEHHUE aToMma, HaXxOXKACHUWE B mpupone. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMOMHUHHUSA. AM(DOTEpHBIE CBOMCTBA OKCHIIA M THIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxxenne B Ilepuogmyeckoil cucreme xumuueckux snemeHtoB 1.
MenneneeBa; CTpO€HHME aToma; HaxoxkjaeHue B mpupone. Duszmueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, TUApOoKcuabl U comu skeneza(ll) u

senes3a(lll), ux cocras, cCBOMCTBA U MOTyYEHUE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIGHHE C 00pa3liaMH METAaJUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOICTBAMHU; H3Y4YEHHE peE3yJIbTaTOB KOPPO3UM METAJUIOB
(BO3MOKHO HCIIOJIb30BaHME BHIEOMATEPHATIOB), 0OCOOCHHOCTEH B3aMMOACHUCTBUS

OKCHJAa KaJblMsl W HATpUs C BOJAOM  (BO3MOXKHO  HCIIOJIb30BaHHE




BUICOMATEPHAJIOB); MCCIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, MpOIECCa TOPSHUS
JKenes3a B KUCIopoJie (BOZMOKHO HCIIOb30BAHUE BUEOMATEPHAIIOB); MIPHU3HAKOB
MIPOTEKAHUsI KAYCCTBCHHBIX PEAKIMi Ha WOHBI (MarHws, KajbIUs, aTFOMUHUS,
nuHka, xenesa(ll) u xxeneza(Ill), meau(Il); HabmroneHne U onMcaHUe MPOIECCOB
OKpaIllMBaHWs IUIAMCHH WOHAMHU HATpUs, Kalusid W Kaublus (BO3MOXKHO
HCIIONB30BAaHUE BUACOMATEPUATIOB); HCCIENOBaHHEe aM(OTEPHBIX CBOICTB
THJIPOKCHUIA ATIOMUHUS W THIPOKCHJIA IIUHKA; PEIICHUE SKCIEPUMEHTATBHBIX

3a/1a4 1o TeMe «BakHelIue MeTalabl i UX COSTUHEHUS)

XuMus 1 OKpYyJKarouiasa cpeaa

4.1

Hosrie MaTCpHajibl U TCXHOJIOI'UU. BeHleCTBa H MaTcpualibl B HOBC@HHCBHOﬁ
J)KU3HHU YeJIOBeKa. XUMHSA U 300pPOBLE. be3omacHoe HCIONIB30BaHHE BEIISCTB U
XUMHNYCCKHUX peaKuHﬁ B 6BITy. HepBaﬁ nmoMomp IIpu XHUMHYCCKHX OXKOrax Hu

OTpPaBJIEHUSX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTU. XUMHUECKOE 3arps3HEHUE OKPY KaloIIen
cpennl TIJIK. Pormb XuMuu B pelIeHWH IKOJOTHYECKUX MmpodsieM. IIpupogHbie
WUCTOYHUKU YTIEBOJAOPOAOB (Yyrojib, MPUPOIHBIA ra3, He(Th), MPOIYKTHI HX

nepepaboTKH, UX POJTh B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH HKCIEPUMEHT: H3y4deHHE 00pa3lloB MaTepHasioB (CTEKJIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/ibHOI
NPorpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

O II03HAaBaEMOCTHU SIBICHUH NPUPOJBI, TOHUMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl U NMPaKTHYECKOU
NESTEeIbHOCTH 4YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHUEC MECTAa XUMHUH CPCAU NPYTHUX CCTCCTBCHHBIX HAYK

O HAaYYHbIX METOHAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPETHUUYCCKUX MCETOJAX HCCIACAOBAHHA BCUICCTB W HN3YUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHUEC HUCIIOJIB30BaThb MOICIN  IJIA

00BACHCHHUS CTPOCHUA aTOMOB U MOJICKYIJI

o chepax mpodecCHOHAIIBHON IeITEIbHOCTH, CBSI3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JIOCTHIKEHUSX
XAMHAYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIMMCS PaccCMaTpUBATh
XUMHIO Kak cdepy cBoedt Oyaymeid mnpodeccruoHaNbHOMN
NESTeTbHOCTH W CHEeNaTh OCO3HAHHBIM BBIOOpD XHMHH Kak
npoHIBHOTO TpenMeTa IMpH Iepexoie Ha YPOBEHb CPEIHErO

oO1ero oopasoBaHus

BianeHne cucreMod XMMHMYECKUX 3HAHUNM U YMEHHE INPUMEHSTh

CUCTCEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpasa BKIOYaACT:

Kon
NpoBepsIeMoro
TpedoBaHMS

1
1.1
1.2
1.3

2
2.1

B@OKHEHIIIME XUMHUYECKHE IMOHATHS: XMMHUYCCKHUN DIIEMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJIHAS CMeCh, OTHOCHTEILHBIC aTOMHAs W MOJICKYJIsIpHAs
MacCChbl, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIApHAsA Macca, MOJISIpHBIﬁ
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJIb (CPEIHss), XUMHIeCKast
peaKIysi, PEaKIy COSAUHEHUS, PEaKIUH Pa3TIOKCHHS, PEaKIHH
3aMeIleHus], Peakiuu 0OMeHa, TerIoBol A((dEKT peakiuu, 3K30- 1

OHAOTCPMHUYCCKHUEC pCAKIIUU, PACTBOP, MACCOBasA NOJISI XUMHUYCCKOI'O




JJEMEHTa B COCIMHEHHMHM, MaccoBas JOJiI M  NIPOLIEHTHAs
KOHIICHTpALMsI BELIECTBA B PACTBOPE, AIPO aTOMA, JJIEKTPOHHBIN
CJIOM aroma, aTroMHasi OpOWTaNb, PagUyC aTroMma, BaJCHTHOCTD,
CTEIIEHb OKUCIICHUS, XUMUYECKAsl CBA3b, IEKTPOOTPULATEIBHOCTD,
MOJISIpHAsT M HENoJIApHas KOBAJICHTHAs CBA3b, HWOHHAs CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAJUIMYECKass pemiéTka (aromHas,
WOHHAs, METAJUIMYECKas, MOJCKYJsIpHasi), HMOH, KaTHOH, AaHHOH,
JJIEKTPOJIAT W HEIEKTPOJIUT, OSJIEKTPOJMTHYECKAs AUCCOLMALIMS,
peakiMd HMOHHOTO OOMEHA, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peakuuy, OKUCIWTEeNb U  BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTaHOBJICHHE, JICKTPOJIN3, XHMUIECKOE paBHOBECHE, O0OpATUMBIE
U HeoOpaTUMble pEakKlUd, CKOPOCTb XHMHYECKOH pEeaKIluH,

kataimsatop, [T/IK, koppo3ust MmeTamioB, CriiaBbl

2.2

OCHOBOIIOJIATraloIINe 3aKOHBl XMUMHUU: 3aKOH COXpaHEHUsI MAacChl,
nepuoauueckuii 3akoH J[.M. MenpaeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO
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TEOPUM  XHMHMM:  aATOMHO-MOJICKYJISIDHAs ~ TEOpUs,  TEOpHs

3J'ICKTpOJ'IPITH‘I€CKOfI JUucconmuanumn

Brnaaenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMEHHE TPaBUIBHO WCIONB30BaTh W3yUEHHBIE BEIIECTBA W
MaTepuasibl (B TOM 4YHCJIE€ MHUHEPaJbHBIC yIOOPEHUsS, METabl U
CIUIaBBI, TMPOAYKTHI TEpepabOoTKH TPUPOAHBIX HCTOYHHUKOB
yIJ1€BOAOPOAOB (YIJIs, IPUPOAHOTO rasza, HeTu) B OBITY, CETBCKOM
XO341CTBE, HA MPOW3BOJICTBE M TIOHUMAaHHWE 3HAYCHUS IKHPOB,
OenKoB,  yIJEBOJOB  JUIi  OpraHM3Ma  4YeJOBEeKa;  yMEHHE
MPOTHO3UPOBATH BIMSHHE BEMIECTB M XUMHUYECKUX MPOIIECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpELLy

3.2

YMCHHUEC UHTCTPUPOBATH XUMUYCCKUC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX IPEIMETOB

33

HaJIMYUE OIbITa PabOTHI C PA3IMYHBIMUA UCTOYHUKAMHU UHPOPMAITUU
M0 XMMHH (Hay4Has ¥ HAy4YHO-TIOMYJISIpHAs JINTEpaTypa, CIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHWBAaTh WH(MOPMAIIMIO O BEIIECTBAX, UX
MpEeBpaLICHUSIX U TMPAKTUYECKOM TPUMEHEHHHM U  YMEHHUE

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘ICGHO-H03HaBaTeHLHBIX 3aga4




BH&}IGHI/IC OCHOBaMH TIOHSITHITHOTO amnrmapara 1 CHMBOJIMYCCKOT'O

A3bIKa XUMHUHU JJ1s1 COCTaBJICHUA (I)OpMy.TI HCOPraHNYCCKUX BCUICCTB,

4 YPaBHEHUH XUMHYECKHUX PEAKIMH; OCHOBAMM XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoii)
YMeHnue o0BACHATH CBSI3b MONOXKEHHs neMeHTa B [lepuoanueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB

5 XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsn sAapa, oOIlee YHUCIO
AJIEKTPOHOB), PAaCHpPEEICHUEM 3JICKTPOHOB IO HHEPTreTUYECKUM
YPOBHSIM aTOMOB HIEPBBIX TPEX MEPHUOOB, KATUS U KaJIbLIUA
[IpencraBneHne ©0 MEPUOAUYECKOW  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX AJIEMEHTOB (pammyc aToma,

6 ANEKTPOOTPHUIATEILHOCTD), TMPOCTBIX U CIIOXKHBIX BELIECTB OT
noyioxkeHus 3jemMeHToB B Ilepumoanueckoit cucreme (B MaybIx
nepuofax M TIJIAaBHBIX MOATPYMIAx) M DJIEKTPOHHOTO CTPOCHUS
aToma

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMUYECKUE FTIEMEHTHI

7.2 HEOPraHUYEeCKHE BEIIEeCTBa

7.3 XUMHYECKHE PEaKIuu

8 YMeHue onpeaensiTh:

g1 BaJICHTHOCTh U CTENEHb OKUCICHUS XMMHUECKHUX 3JIEMEHTOB, 3apsi]

’ HOHA

%o BUJ XUMHUYECKOW CBSI3M W THUIl KPUCTAJUIMUECKON CTPYKTYpHI B

' COETMHEHUSIX

23 XapakTep cpeasl B BOAHBIX PpacTBOpax BemeCTB (KHCIOT,

. OCHOBaHUM)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (GU3NUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, Trpadur, ammas,

9.1 KpeMHUH, azor, ¢ocdop, cepa, XJIOp, HATPUH, KaIHid, MarHUU,
KaJIBIIMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEILECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJA,

9.2 aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHUJBI U TUIIPOKCHUIBI

metaioB [-I1A rpymm, amomunus, meau (II), nmunka, xenesa (I u




I11), oxcuaer yraepona (I u 1V), kpemuaus (IV), azora u docdopa
(IIT u V), cepwt (IV u VI), cepHucras, cepHasi, a30TUCTasi, a30THas,

dbocdopnas, yroipHas, KpeMHUEBasI KHCJIOTA U MX COJIH)

9.3

MPOTHO3UPOBATh W  XAPAKTEPU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTM OT MX COCTaBa U CTPOECHUs, IPUMECHEHUE BELIECTB B
3aBUCUMOCTM  OT WX CBOMCTB, BO3MOYHOCTb MPOTEKaHUS

XUMHNYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX YCIIOBUAX

10

VYMeHne CcocTaBIATh MOJICKYJIAPHBIC W  HOHHBIC YPABHCHUA

peaKuuii, B TOM YHCIIE:

10.1

peakiuiit HFOHHOTO OOMeHa

10.2

OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ

10.3

WIUTIOCTPUPYIOIIHUX XHUMHYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIACCOB

(TpyIi) HEOPraHUYECKUX BELIECTB

10.4

MOATBCPIKAAIOINUX 'CHETUYCCKYIO B3AMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):

11.1

OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacCChbl BCIICCTB,

MaCCOBYIO JOJIIO XUMHYECKOI'O 3JIEMCHTA B COCANHCHUN

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,

11.3

KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ta30B

11.4

II0 YpaBHCHHAM XUMHYCCKUX peaKuHﬁ U HaXOOUTh KOJIHUYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Bianenue (3HaHHE OCHOB):

12.1

OCHOBHBIMM  METOJaMH HAay4HOro TMO3HaHus (HaOIoJeHue,
U3MEpPEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE) TMpPU HU3YyUYECHUU
BELIECTB M XHUMHUYECKUX SBICHUH; yMeHUEe chHopMyIHpoBaTh

poOJIeMy | MPEATIOKUT YTH €€ PerIeHHs

12.2

0e30macHOil pabOThl C XMMHYECKHMMH BEIIECTBAMHU, XMUMHUYECKOMN

MOCYI0H ¥ JIa0OpaTOPHBIM 000PY0BAHHEM

12.3

MpaBUIaMHu 0e30macHOTO oOpamieHuss ¢ BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCETHEBHOM U3HU, IPABUJIAMU [TOBEACHUS B
LesiX cOepekeHUs 30pOBBS U OKpYXKalolled MpUpOIHOIN Cpebl;
MOHMMaHKe Bpeia (OMAaCHOCTH) BO3ACUCTBUS HA KUBbIE OPTaHU3MBI
OnpeeaEHHBIX BEILIECTB, croco0oB YMEHbBIICHUS u

IpeaAOTBPAIICHUA UX BPCAHOT'O BO3ACHUCTBUS




13

Hanmumne MPAKTUYCCKUX HAaBBIKOB IJIAaHUPOBAHUA n

OCYHICCTBJICHUS CICAYOIHNX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YYUCHUC n OIMHNCaHHuC q)HBH‘IeCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUEC C (1)I/ISI/I‘~I€CKI/IMI/I U XHMHUYECCKHMMHU SBJIICHUAMU,
OIIBITHI, HWIUIFOCTPUPYIOMIHUC IIPHU3HAKU IPOTCKAHUA XUMHUYCCKUX

peakuuii

13.2

U3y4eHHe CIIoco00B pa3lieNieHus cMecer

13.3

MIOJIy4eHHUE KHUCIOpOJa W W3YYEHHE €ro CBOWCTB; IIOJy4YEHUE
BOJIOPOJA U U3y4YEHHE €r0 CBOMCTB; MOJYyUYECHHUE YIJIEKUCIIOrO ra3a u
U3y4EHHE €ro CBOICTB; IIOJIy4YEHHE aMMMaKa U H3YUYEHHE €ro

CBOJCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM J0JIei

pacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHe  WHIUKATOpoB  (JlakMyca,  METHIOpaHXka U
(dbenondTanenHa) s onpenerIeHUsT XapakTepa cpeiibl B pacTBOpax

KHCJIOT U IIeI04YeH

13.6

UCCJEZ0OBAHUE M OMNHCAaHUE CBOMCTB HEOPraHWYECKHX BEIECTB
pasIMuHBIX  KJIAacCOB; HW3y4YEHHWE B3aUMOJAEHCTBHUS  KHUCIOT C
MeTaJlIaMH, OKCHJIaMH METaJLIOB, PacTBOPUMBIMHU U
HEPaCTBOPUMbBIMU OCHOBaHMSIMU, COJISIMU; MOJTyYeHue
HEpaCTBOPUMBIX OCHOBAHUH; BHITECHEHHE OJJHOIO METallia APYIHM
U3 pacTBOpa COJIHM; HCCIeoBaHME aM(OTEpHBIX  CBOICTB

TUAPOKCHUIO0OB aJIFOMHUHUS U THUHKA

13.7

PCHICHUC JOKCIICPUMCHTAJIBHBIX 3a/lad 110 TCEMaM: «OCHOBHEBIE
KJIaCChl HCOPraHUYCCKUX COGI[PIHGHPIﬁ»; ((3JI€KTpOJII/ITI/I‘-IeCKa$I
JUucconuanus, «Baxnenmue HeMeTalbl M HX COCIUHCHUA,

«Baxxuen1me MeTauIbl U UX COCTUHECHUI

13.8

XUMHUYECKUE  OJKCIEPUMEHTHI, WUIIOCTPUPYIOIIHUE  IPU3HAKU
MPOTEKAHUS PEaKIii HOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaxX MOHBI: XJIOPHUI-, OPOMHI-,
voaua-, cynedar-, docdar-, kapOoHAT-, CHIMKAT-aHHOHBI,
THUAPOKCUA-UOHBI, KaTHOHBI adMMOHUA, Mar’aus, Kajlblus,

aTIOMUHUS, XKene3a (2+) u xenesa (3+), meau (2+), IUHKA

14

VYmMmenue:

14.1

MPE/CTaBIATh Pe3yibTaThl JKCIEpUMEHTa B (OpME BBIBOJOB,




J0Ka3aTciIbCTB, Fpa(l)I/IKOB n Ta6J'II/IH N BBIABJIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

yCTaHABIMBAaTh  CBS3UM  MEXIy  peaJbHO  HaOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMH M TIPOLIECCAMH, TPOUCXOASAIINMH B
Makpo- ¥ MHKPOMHUpE, OOBACHATH NPUYUHBI MHOTO000pPAa3Ms

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIeMEeHT CO/leP:KaAHUS

1

HepBOHaLIaJ'IBHI)IC XUMHWYCCKUC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3zieneHus cmeceit

1.2

ATOMBI H MOJICKYJIBL. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumudeckasi popmyina. BaaeHTHOCTh aTOMOB XMMUYECKUX 31eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenpbHas aTOMHAs Macca.
OtHocHuTenbHAS MOJICKYJIsIpHad Macca. MaccoBas Ao XHMMHYECKOTO JIEMEHTA

B COCOAMHCHNU

1.5

KonnuectBo BemectBa. Monb. Monsipuas Macca. MounsapHblii 00BEM Tra3oB.

BzanMocss3b KOJNMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CIWHHAIL BEIICCTBA

1.6

du3pyecke W XUMHUUYECKHE SBICHUS. XUMHYecKas pcakuus nu eé IMPU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XumMudueckue YPaBHCHUA

Hepnonnqecm/lﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMAa XHMHYCCKHX DJIICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4eckux syeMeHTos [1.1.
Menaeneesa. Ilepuoasl u rpynmnbl. GU3HYECKUI CMBICI MOPSAIKOBOTO HOMEPA,

HOMEPOB IIEpUOA U IPYIIILI JJIEMEHTA

2.2

CTpO@HI/Ie aromoB. CocTaB aTOMHEIX AACP. M3oTomsl. BJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XWMHYECKHX DJIEMEHTOB

[Iepuonnueckon cucremsl [I.1. Menaeneesa
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3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUoJIOB, Kalus, Kaiublusi (paguyca aTOMOB, 3JIEKTPOOTPUILIATEIHLHOCTH,
METAJIMYECKHUX W HEMETAUIMYEeCKMX CBOMCTB) M WX COCJUHEHHHA B
COOTBETCTBHUU C TMIOJOXXKEHHEM »JiieMeHTOB B Ilepuommdeckoil cucreme u

CTPOCHHUECM HNX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (mojisipHass M HEMOJIApHAsi)  CBSI3b.

9H€KTpOOTpI/IL{aTeHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Merannuueckas cBsI3b

3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJulnyecKas),
3aBUCHMOCTb CBOWCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKH U BUIA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENNM HEOPraHWYECKUX BemiecTB. HeMmeraiubl U ux

COCIUHCHHMUA. Mertamisl 1 BX COCIUMHCHUA

4.1

Krnaccupukaiuss u HOMEHKIATypa HEOPTraHMYECKHX COCIUHEHHUH: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHBIE, amM(pOTepHBIC) u
HECOoJICOOpa3yrolie; OCHOBaHWH (IMIENOYM W HEPACTBOPUMBIE OCHOBAHWS);
KUACIOT  (KHCIOpOJCOAepKalIie ¢  OeCKUCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYCCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HCMETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KUCIOPO/a, Cephbl, a30Ta, Gocdopa, yriaepoaa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBA MMPpOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marivusa W KaJIbOWsA, aJJlOMUHUSA, JKCIIC3a. BHGKTI)OXI/IMI/I‘-IGCKI/Iﬁ

paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

duznyeckue U XMMHUUYECKHE CBOMCTBA BOAOPOIHBIX COCJIMHEHUN HEMETAaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XMMHYECKHE CBOMCTBA OKCHIOB HemeramuioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, nuuka, menu(ll) u

xenesa(Il, IT). [Toy4yenne oKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCHUJIOB ~ QJIIOMUHUSA, JKene3a, 1uHKa). [lodyueHue ocHOBaHui U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yroiapHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mure xuMuYecKue cBOcTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, co6npaHHe, paclio3HaBaHUC BOJOpOAd, KHUCIOpOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0mme




CIOCOOBI MOTYYCHUS] METAJIJIOB

4.12

I'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COC)II/IHGHI/Iﬁ

XUMUYECKUE PEAKITUU

5.1

Knaccudukanus XuMu4ecKux peakiuid Mo pa3IudHbIM MPU3HAKAM: 10 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, MO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX JJIEMCHTOB

52

TennoBoil 3G heKT XUMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHUE peakunu. TepMoXuMuyeckue ypaBHEeHHs

53

OKHCITUTEITEHOBOCCTAHOBUTEIIBHBIC PCaKunu. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 3HCKTpOHHBIfI OanaHc

OKHCIINTEIILHOBOCCTAHOBUTECIILHOM pCakuuun

54

Teopus AEKTPOIUTHUECKON quccoruanuu. KaTnonsl, aHMOHBI. DIEKTPOJIUTHI U

HE3JICKTPOJIUTHI. CunbHbIe U cIa0bIe OJICKTPOJIUTHI. CreneHb Jucconuanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKIUN

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u marepuanbl B TNOBCEIHEBHOM KW3HM 4eloBeka. beszomacHoe
WCITOJIb30BAHMWE BEIIECTB M XWMHUUYECKHX pPEaKIui B J1abopatopuu U OBITY.

HepBaS{ MOMOIIb IMPU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHUECKOE  3arps3HEHUE OKpYy)Kawomel cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS
[IpenenvHas momyctumass kouneHtpanus BemiectB (IIJK). Poap xumuum B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pymi€cHue O30HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, azora, ¢ocopa, yraepoaa, KpeMHHS U UX COSITUHEHUH B
OBITY, MeJWIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHenue
METAJIJIOB M CIUIAaBOB (CTalb, YYTyH, IOPAIOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHEe 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3UU

6.4

[TpuponHble HUCTOYHHKHU YTIEBOIOPOAOB (yrojib, MNPUPOAHBIA ra3, HedTh),

MPOAYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIC TOHATHS 00 OPraHWYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJINIEPHUH, YKCYCHAs! KHCIIOTA).

ITonsaTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpPaAX, 6em<ax, YJI€BoAax — U UX




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPAaBHEHHUSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN YPOBEHb: YUCOHHK; 5-€ U3TaHUE,
nepepaboranHoe ["abpuensu O.C., Octpoymos N.I'., Cnaaxos C.A.
AxknmonepHoe o0uectBo «M3aarenbectBo «IIpocBemenne»

» Xumus: 9- kiacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€ U3AaHUE,
nepepaborannoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 8-9 knaccel. ba3oBeiil ypoBeHb. MeToanyeckue peKOMEeHIauu K
yueOHukam O. C. I'abpuensna, 1. I'. OctpoymoBa, C. A. Ciagkosa / O. C.
INabpuensn, C. A. CnagkoB, AkiioHepHoe 0611ecTBo «M3narenbcTBo

«ITpocsemienue», 2024,

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://lesson.edu.ru/04/08?class=08

https://lesson.edu.ru/04/09?class=09

https://monypoku.pd/pages/video-collection/chemistry/
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