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MNOACHUTEJBHASA 3AIINCKA

PaGouass mnporpaMmMa 1O XWUMHUM Ha YpPOBEHb OCHOBHOTO OOIIETO
obOpazoBanusa s oOyvaromuxcs 8—9-x kimaccoB MBOY «3namenckas COILL»
pa3paboTaHa B COOTBETCTBUU C TPCOOBAHUSIMH:
*  @enepanibHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBaHuu B
Poccuiickon @enepaunmy;
. npukaza MunnpocsemieHuss ot 31.05.2021 Ne 287 «O0 yTBepkIeHUU
dbenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBbHOTO CTAaHAApTa OCHOBHOTO
o01iero o0pa3oBaHMs;
*  mpuka3za MunmnpocBemenuss ot 18.05.2023 Ne 370 «OO0 yTBepKIeHUU
denepanbHON 00pa30BaTEIHLHON MPOrPaMMbl OCHOBHOT'O OOIIIETO 0OPa30BaHUs»;
. npukaza MunmnpocsemnieHuss ot 22.03.2021 Ne 115 «O06 yrtBepxkIeHUU
[Topsimka opraHu3alu U OCYIIECTBJICHUSI 00pa30BaTENbHON JEATEIBHOCTH IO

OCHOBHBIM  00mIe00pa3oBaTeIbHBIM ~ MporpaMMaM —  00pa30BaTeIbHBIM
nporpaMMaM HadJaJlbHOTO OOIIEero, OCHOBHOTO OOINEro W CPEeIHEro OOIIero
o0pa3oBaHUs;

*  Konnenuus npenojaBaHusi y4eOHOTro npeamMeTa « XuMus»;

*  Konuenmus 3xosorudaeckoro oo0pazoBaHus B CHCTEME 00IIEro 00pa3oBaHus;
. CIT 24.3648-20 «CaHMTapHO-3MMIEMHOJIOTUYECKHE TpPEOOBaHUSI K
OpraHu3alMsIM BOCIUTAaHUS W OOy4Y€HHUs, OTIAbIXa U O3JOPOBJICHUS AETeH U
MOJIOZIEKU», YTBEPKJIECHHBIX MMOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urnennuyeckue HOpPMATHUBbI U TPEOOBAHMUS K
oOecrieyeHuto 0e30macHOCTH M (WiK) O€3BpEeIHOCTH JUIsl 4elloBeKa (HakTOpOB
cpeapl OOWTaHUS», YTBEPXKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO CAaHUTapPHOIO
Bpaya oT 28.01.2021 Ne 2;

* yueOHOro TMJIaHa OCHOBHOTO 00mero oOpa3oBaHUs, YTBEPKIECHHOTO
npukazoM MBOVY «3namenckas COIL» ot 1.09.2023 Ne 486 «O0 yTBepKIeHUH
OCHOBHO# 00pa3oBaTeILHOM IIPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUS»;

*  (¢enepanbHOi paboueil MPOrpaMMBbI IO Y4eOHOMY IIPeIMETy «XUMUS.
PabGouass  mporpamMma  OpuUEHTHpOBaHa  Ha  LEJEBblE  IPUOPUTETHI,
chopMyIupoBaHHbIE B (QeAepalibHOM paboueld HporpamMme BOCIUTAHUS U B
paboueit nporpamme Boctutanusgs MbOY «3namenckast COIIDy.

[IporpaMMa 1O XWUMUHM Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsA
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMH K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MNporpaMmbl



BOCITUTAHUS U C Y4ETOM KOHUEIMIUU MPEenoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHABJIUBAET o0s13aTenbHOe IpEeIMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo Kilaccam MW CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaM IpPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEIbHOCTh  U3YUYEHUSI XHMUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OIpeaeasieT BO3MOXXHOCTH IpeaMera  JUls
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IpOrpamMMbl HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs, a Takxke TpeOOBAHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEAMETAa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENLHOM JESITENbHOCTH OO0YyYaroIlerocss Mo OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUE XHMHH CIYXKHUT OCHOBOM Il (OPMHPOBAHUS MHUPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPTrEeTHUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4aronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW Y4EOHOW JIESITEeNIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIILIICHUS, 3aKIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOmMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUHU OOECHEUMBAIOTCA CIELM(PUKON
collepKaHUsl  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarorMyecKu
aJlalTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpPEeIEHHOM dTane eé
pa3BUTHSA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPAMMBI MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

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

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHSATHMA, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKd, B
NpUOOIICHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B YYEOHO-TO3HABATEIIbHOW U y4eOHO-UCCIIENOBATEIHCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (dopmupoBaHHEe WHTEIUIEKTYadIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHITMI), WMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHUH, TPUMEHATh WX TPU PEIICHHH MpoOjieM B TOBCETHEBHOW KH3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS TICHHOCTH XUMHUYCCKAX 3HAHWA I BBIPAOOTKH JKOJOTHYECCKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B LENAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS ¥ HAMPABICHHOCTH NaTbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XMMUYECKUE SBICHHSI. XUMUYECKasi peakius U e€ MPU3HaAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYAOH, MpaBWIaMi padoThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAINBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B Opupoje, (pu3Mdeckue U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit »hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BellleCTBa B pacTBOpE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  coyieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKE U XUMHYECKHUE CBOWMCTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus oxcuga meau (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJTOYHO3EMENbHbIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepronnueckoii cucrembl xumuueckux niemeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynmaM U Mepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4epe3 MCMHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccu(ukanus, MepuoJIUYHOCTh, HaOI0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BETUYMHBI, €IUHHIIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo u XMMHYecKast peakus

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCOMHEHUN B COOTBETCTBHMU C IIOJIOKEHHUEM JJIEeMEHTOB B Ilepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusix. [loHaTHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C PA3JHMYHBIMU BUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W coliel B CBET€ TMPEACTABICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIB30BAaHME BHJIEO MaTepUaioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPas3oKEeHUsI, COCIMHEHUs), PAaCcClO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUE OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiictBa. AncopOius. KpyrosopoT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBINA
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKHUpaX, OeNkax, yriieBojgax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOuiue mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  peli€Tka.  DJIEKTPOXUMHUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocOOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, JIOPATIOMUHUIA,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B TIpupojic. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaUueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KaJbllMs, AJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxkuelue
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3ydeHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPUATIBL.

®duzrka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUU 3apsjl, MPOBOJHHKH,
HOJYIPOBOJHUKH, JAUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa30oBaHus ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOJCHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYEHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHWE HaOMomaTh 3a XOJ0M Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HH(OPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh pa3uyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJie¢ Juamora W (WIM) JIHUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIIbHOM M HMCCIIEOBATENBCKOM  JEATENBHOCTH TPH  pPEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBIATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPE/jlaraéMble B yCIIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICTISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xonIy o0yuenus B 8 kj1acce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccudukanus peakuuid: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JUISI COCTaBJICHHS (HOopmMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiiaM, BHJ XHUMHYECKOM CBSI3M (KOBaJeHTHAas HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BENIECTB (BOAOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTarenH, METHIOPAHXK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, aHHUOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE€ paBHOBecHe, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKass pemeTKa, KOpPpO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBleHHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyjaM, BHA XUMUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manble U OOJbIIME TMEPUOIbI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEIECHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XMMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYyJIOBaHWEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUII-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICTUTEIBHON NEATCITLHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 yeTBepTh — 16 ypoxkoB
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 5 09 bu6mmorexa [IOK
yejioBeka. Teja U BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 11 7.09
OHSITHE O METO/aX MO3HAHMS B XUMHUU https://m.edsoo.ru/f0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0paTOpUU U IPUEMBI 12.09 bubnuoteka [JOK
oOpareHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BemecTBa U cMecH. CriocoObl 14.09 bu6mmoreka [JOK
paszenenus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 19.09 bubmorexa [JOK
a . PHUMEp ’ https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bubmuorexa [JOK
6 A 21.09
TOMBI M MOTICIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU 26.09 bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 II 28.09
POCTHIE H CHOAHE Belfiectna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 3.10 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK

10 X .B 5.10
umieckas opmyna. Barewrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. 10.10 bubmuorexa [JOK
OTHOCHTENIbHAsA MOJIEKYIIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
MaccoBast 10151 XUMHAYECKOr0 bubmuorexa [JOK
12 12.10
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. 17.10 bu6mmorexa [IOK
MounspHas Macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 20.10 bubmuorexa [JOK
XuMuUUecKas peakius ' https://m.edsoo.ru/ffod37fa
15 IIpr3Haku U yci0BUS NIPOTEKAHUS 94.10 bubnmnoreka [JOK
XAMHYECKUX PEaKUi ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 26.10 bubnuotexa [JOK
XHUMUYECKUE YPABHEHHUS ' https://m.edso0.ru/ff0d3b88
2 yeTBepTh — 16 ypokoB
Brruncnenust KoauyecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX 7.11 bubmorexa HOK
B . P ) https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUuecKux peakuui
18 (coenMHEHUs, PA3NOKECHUS 9.11 bubmorexa [JOK
8 P ’ ' https://m.edsoo.ru/ffod3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA
19 3 oreauct. O600IIEeHNE 14.11
HHHIIONCACT Hvl e https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme 1 1611 bub6nuorexa [IOK

((BGH_IGCTBa U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK
21 .K — 21.11
BOSAYXa. RHCIIOPOA ~— SIICMEHT H https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
Du3nYeCcKUe 1 XUMAYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS 23.11 Eubmorexa ITOK
poAa p : ' https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOb!I moTydeH s KHCI0poa B
23 1a00paTOPUN U TPOMBIIUICHHOCTH 28.11 bubmorexa [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O 30.11 bubnnoreka [JOK
TEPMOXHUMHYECKOM YPaBHEHHH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormBo (HedTh, yroiib 1 METaH).
25 3ar 513H61§1/1e(11;o3 yra CIocoObI iro 5.12 bubmorexa HOK
P R, ' https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIO0poia 7.12 bubmorexa HOK
i N p posa, ' https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
97 Bonopon — anemeHT u nipocroe 1512 bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje ' https://m.edsoo.ru/ff0d4ddo
78 ®du3nuecKue U1 XUMHUECKHE CBOMCTBA 14.12 bubnmoreka [JOK
Bojopoa. [Ipumenenne Bonopoaa ' https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
29 I1 19.12
OHFTHE © IHEAOTAX 1 COIBIX https://m.eds00.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOIa B 2112 bubnuorexa [JOK
nraboparopuu ' https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o Teme 26.12 bubnmuotexa [JOK
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«[Tonydyenne u coOupanue BOAOPOA,
U3y4YCHHUE €r0 CBOMCTRY

https://m.edsoo.ru/ff0d4f42

MonsipHblii 005EM ra30B. 3aKOH

bu6mmoreka [IOK

32 28.12
ABorazpo https://m.edsoo.ru/ff0d542e
3 yeTBepTh — 22 ypoKa
Brrunciaenus o0n€Ma, KoJIM4yecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 9.01 bubmorexa OK
Y ' https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA HIIU 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA 11.01 bubmorexa HOK
yp B peakl . ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
35 16.01
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 18.01 bubnuotexa [JOK
WHIMKaTOpax ' https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 Hu HJ:?HaCI)I peHHBIE aCTBOPHI B 23.01 bubmotexa [JOK
11 P PEL ' https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «[IpuroToBiieHHE PACTBOPOB C 25 01 bubnunorexa [JOK
onpeAeNEeHHON MacCOBOM J10JIeH ’ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtponbHast padora Ne2 o reme 1 30.01 bubnuoreka [IOK
«Kucnopoa. Bonopoxa. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, 1.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
41 [ToryueHne 1 XUMHUYECKHE CBOKCTBA 6.0 bub6nuorexa [IOK

KHUCJIIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJO0B

42 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, 8.02 bubnnoreka [HOK
HOMEHKJIATYpa ' https://m.edsoo.ru/ffod67ca
[TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK

43 . 13.02
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukanus, 15.02 bubmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
[lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK

45 20.02
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,

46 CHOCOéIf oI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC 22.02 bubmorera [JOK

. yi ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTrueckast padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 97,02 bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 I'enernueckas cBsI3bp MEXKY KJIacCaMu 26.02 bubnuoteka [JOK
HEOPraHMYECKUX COEAMHEHMI ' https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

49 O0o001IeHNe U CHCTeMAaTU3aNs 3HAHUN 5.03

= . https://m.edso00.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUIECKUX 7.03 bubmorexa HOK
i, P ' https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XUMUYECKUX AieMeHTOB. [loHsATHe o 12.03 bubmotexa [JOK
' ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U b K
57 puon 14.03 noamoreka [{O

HepI/IOI[I/I‘IeCKaSI cucreMa XuMHYCCKUX

https://m.edsoo.ru/00ada52c
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sanemenToB /I. 1. Menaeneera

bu6mmoreka [IOK
53 IIepuonsr, OObI, TOATPYIIIIBL 19.03
PHOLEL TPY APy https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX 21.03 bubnnoreka [HOK
saep. M3ororsrl ' https://m.edsoo.ru/00ada342
4 yerBepTh — 14 ypokoB
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aToMoB 3jieMeHTOB [leproanueckoit 2.04 bubmorexa HOK
PHOA ' https://m.edsoo.ru/00adaébc
cucremsl J. 1. MeHnaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B 4.04 bubmuorexa [JOK
IMepuomnueckoii cucreme J1. W. ' https://m.eds00.ru/00adag24
MemneneeBa
3nauenue [lepuoanyeckoro 3aKoHa Jist
57 pa3BuTHs Hayku U nipaktuku. J1. U. 9.04 bubnuoreka [IOK
MenpeneeB — y4€HbIN, MIEIATOT U ' https://m.edsoo.ru/00ada96e
TpaXKTaHUH
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bubnuoreka [IOK
58 11.04
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 NonHas xumuueckas CBs3b 16.04
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YeCKas 18.04 bubnnoreka [JOK
CBS3b ' https://m.edso00.ru/00adaab8
KoBasileHTHas HeMoaspHAs XUMUYECKast bubnnoreka [JOK
61 23.04
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKUCICHUS 25.04
https://m.edsoo.ru/00adae28
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC 30.04 bu6mmoreka [IOK
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peakuuu https://m.edsoo.ru/00adb076

bubnunoreka [HOK
64 OKHCITUTENIN U BOCCTAHOBUTEIN 1 2.05 httos://m.e dsogru 100adb076

65 KonTtponsnast padora Ne4 o reme 1 7.05 bubnuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b https://m.eds00.ru/00adb486

66 Pe3epBHBIIT ypOK. 0606511eHI/Ie u 1 14.05 bubnnoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 Peseprublit ypok. O600IIeHNE U 1 16.05 bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2

68 Peseprublit ypok. O600mIeHNE U 1 23.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
1 yeTrBepTH — 16 YpokoB
[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema 5 09 bubnnorexa [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX 3JICMEHTOB 7.09 bubmorexa [JOK

. ' https://m.edso0.ru/00adh6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamus 1 HoMeHKIaTypa 1.09 bubnmnorexa [JOK
HEOPraHUYECKUX BEIIECTB ’ https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBSI3U U THIIBI 14.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IloBTOpenue u yriayOaeHrne 3SHaHUI 1 19.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanmst xumMuaeckux 21.09 bubmuorexa [JOK
pEAKIHI MO pa3INYHBIM MIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 26.09 bubmaorexa LOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX

3 [IoHATHE 0 XMMUYECKOM PaBHOBECHH. 28.09 bubnnorexa [JOK

(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMHYECKON PEAKLIUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 3.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble 5.10 bubmoreka LOK
a HHATUH. ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bubmuorexa [JOK
11 HouHble ypaBHEHUS peaKIIUi 10.10
yp peakt https://m.edsoo.ru/00add448
XUMHUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI 12.10 bubmorexa LIOK
puz[ ' https://m.edso00.ru/00add5d8
00 JIEKTPOJIUTHICCKOM JUCCOIIHAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 i 00 17.10
MPCACTABICHHI O . https://m.edsoo.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOITUAIIUT
bu6mmoreka [IOK
14 [TousaTue o ruaponnse cosei 19.10
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus 24.10 bubnuoteka [JOK
3HAHUMN ' https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienne >KCriepuMeHTAIbLHBIX 26.10 Bubmorexa ITOK
p ' https://m.edsoo.ru/00addbfa
3a1a49y
2 yeTBepTh — 16 YypokoB
KonTponbnas padorta Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMALINS 1 7.11 BrbmroTexa IOK
P g HHATH. ' https://m.edsoo.ru/00addecQ
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OO0mras XxapakTepuCcTHUKa rajJoreHOB. 9.11 bubnmnoreka [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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xJjiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XUMHYSCKHE CBOMCTBA, IIOJIYUCHUE, 14.11
- https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue CoNTHON KUCIOTHI 16.11 bubmorexa LHOK
YHEHHE COT ’ ' https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Boruncnenus o ypaBHEHUAM
21 XUMUUYECKUX PEAKLIMNA, €CII OQUH U3 21.11 bubmorexa HOK
p ’ ' https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 23.11 bubnuorexa [JOK
VIA-rpymnmsl ' https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepol u €€ coeqMHEHUN 5811 bubnnoreka [JOK
B IIpupoje. XMMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKre 3011 bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA 5.12 bubmmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. 212 bubnnoreka [HOK
XHMMHYECKOE 3arps3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
Cephl
27 Brrunciaenue MaccoBoii 10JIM BBIXOAa 12.12 bu6mmoreka [IOK
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IPOAYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28 14.12
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckue u

29 XUMHUYECKHE CBOWCTBA, MOTyYeHUE U 19.12 bubmorera [JOK

> oIy ' https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckast padota Ne 3 o Teme
30 «Ilonmydyenre aMmmMuaka, U3y4yeHue ero 21.12 bubmorexa [JOK
_ yi » 1Y ' https://m.edso00.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, e€¢ (PU3NIeCKue U 26.12 bubnuorexa [JOK
XUMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0OpeHnii. XUMHUYECKOE 28.12 bubmmorexa [IOK
yAo0p ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta

3 yeTBepTh — 22 ypoka
®ochop. Oxcun docdopa (V) u
33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u 9.01 bubmorexa HOK
p N ) https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIYYCHUE
Hcnons3oBanue ¢pocdaToB B KauecTBE

34 MHUHEpaJIbHBIX Y100pEHUH. 1101 bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIb ' https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B b K

35 pOJ1, pacrpocTp 16.01 nomroreka 1O

npupoe, Gu3nYecKrue 1 XUuMHUYECKHe

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcupl yriaepojaa, ux Gpusndeckue u
XAMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 18.01
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriepoaa (1V)
bu6mmoreka [IOK
37 YronpHas KUCIIOTa U €€ CONTU 23.01
https://m.edso00.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. 25 01 bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- ' https://m.edsoo.ru/00ae027e
roH"
[TepBoHavaIbHBIC TOHATHUS 00
39 OpraHMYECKHUX BEIIECTBAX KaK O 30.01 bubmorexa [JOK
P HI ' https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
bu6mmoreka [JOK
40 Kpewmuuii u ero coeiHeHUst 1.02
P A https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME 6.02 bubnunorexa [JOK
«Baxueiinme HeMeTaIbl U UX ' https://m.edso00.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme
42 «BaxHeinme HeMeTaubl U UX 8.02 bubmorexa [JOK
' https://m.eds00.ru/00ae0el18
COCTUHEHUS
OO01mast XxapakTepUCTHKA XUMUISCKUX
DIIEMEHTOB — METaJIJIOB.
Mertannuueckas cBsI3b U b K
43 13.02 nomroreka 1O

METAJINYECKask KPUCTATUITMYECKAS
pemérka. @u3n4ecKre CBOMCTBA
METaJUIOB

https://m.edso0.ru/00ae103e
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XMMHYECKHE CBOMCTBA METAJLJIOB.

bubmuoreka [JOK
44 Dne €CKUM 15.02
FICKTPORMMITACCRIH AR https://m.eds00.ru/00ae1156
HaIPSDKEHUH METAJIIOB
O061me crnocoObl MoTy4eHHs
MeTawioB. CiuiaBel. Berauciaenus mo
45 aBHEHUSIM XUMUYCCKUX PEaAKIUU 20.02 Eubmorexa ITOK
P peaKtid, ' https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH
bu6mmorexa [IOK
46 I1 22.02
OHATHE O KOPPOSHI METAILIOB https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47 27.02
IHenoumpie MeTabl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 26.07 bubnuorexa [JOK
Kanus ' https://m.eds00.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAILIBI — 503 bubmuorexa [JOK
KaJIbLIMA U MArHUH ' https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
50 Baxueiimmne coeqnne an 7.03
FRHEHIIH FUHCHHA RATHIU https://m.edsoo.ru/00ael15e8
O0001IeHNE U CUCTEMATH3AIINS
51 IEI 8 12.03
3HAHUN
59 JKEcTkoCcTh BOJIBI M1 CTIOCOOBI €6 14.03 bu6mmoreka [IOK
yCTpaHEHHs ' https://m.eds00.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 19.03 bubmorexa LIOK
Y ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AroMuHAI 21.03 bubmorexa LIOK

https://m.edsoo.ru/00aelc64

4 yeTBepTH -



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55 AmdoTepHbIe CBOICTBA OKCHIA U 204 bubmumoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
%6 Keieso 404 https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJe3a 9.04 bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O6o6uvleHI/Ie U CUCTEMaTU3aLMs 11.04
3HAHUH
[TpakTnueckas padora Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 16.04 bubnuorexa [JOK
«BaxxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BbITKE WK 18.04 bubnnoreka [JOK
COAEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa POAYKTa
peakiuu
61 O606IEI6HI/IC U CHCTeMaTHu3allus 53,04
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BakHeWIe MeTalTbl B UX 25.04
COCTMHECHUS
BemectBa u matepuansl B bubmuorexa [JOK
63 . 30.04
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 505 bubnnoreka [JOK
OKpYKAaroILEe cpebl https://m.edso00.ru/00ae4270
65 Posb xumuu B peniennn 7.05 bubnmuotexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270

66 Pe3epBHBIIT ypOK. O606£Il€HI/I€ u 1 9.05 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O60011€HNE U 1 14.05 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 Peseprublit ypok. O6o0mIeHNE 1 1 16.05 bubmumoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edso00.ru/00ad9ch2

69 HtoroBsii ypok 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA

Xumus. 8 kiaacc. Metoaudeckoe mocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/

Xumust. 9 kinacc. Meroandeckoe rmocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-

posobie-gabrielyan/

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChHI CETU
NUHTEPHET

* Xumus, 8 xinacc, PI'AOY JII1O «Axkanemus Munnpocenienus: Poccuny;

* Xumus, 9 kinacc, PI'AOY JITO «Axkanemus Munnpocenieaus: Poccuny;

* DEeKTPOHHBIN 00pa3oBaTenbHbIN pecype «Jlomamnue 3ananus. OCHOBHOE

obmmee oopazoBanue. Xumus», 8—9 knacc, AO UznarenscTBo «IIpocBemienuey;



* Tpenaxep «O6mako 3nanuiy. Xumus. 8 kinacc, OO0 «Dusukon J1ad»;






