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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1mo XuMuu Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBIeHa HA OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takxke Ha OCHOBE ¢eaepaabHOI
paboyeil mporpaMMbl BOCIIUTAHUSL U C YUETOM KOHIEMIUU MPENoAaBaHus yueOHOro MpeameTa
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeAcTaBiIeHHE O IeNsix, oOmel crpaterud oOyudeHwus,
BOCIIUTAHUS U Pa3BUTHS OOYdYalOIIUMXCSl CpeACTBaMH y4eOHOro IpeIMeTa, yCTaHaBIMBaeT
o0s3aTenbHOE MPEIMETHOE COJEepKaHUE, MpelycMaTpuBaeT paclpe/esieHue ero Mo Kjiaccam u
CTPYKTYPHUpPOBAHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OIPEENISIeT KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJIEP’KaHUs, PEKOMEHAYeMYI0 TOCIeI0BaTEeIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, OnpeaessieT BO3MOXKHOCTH MIpeIMeTa IS
peanu3anuu TpeOOBaHUI K pe3ybTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TAK)Ke TPEOOBAHUH K pe3yIbTaTaM 00yUYeHUsT XUMUU
Ha YpOBHE IleJied W3y4YeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NESTETHHOCTH 00YJar0IIerocs I0 OCBOECHUIO YUeOHOTO COJEpIKaHMUSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM ISl (JOPMUPOBAHUS MUPOBO33PEHHUS 00yUaIOLIerocs, ero
MIPEJICTaBICHUI 0 MaTepuaIbHOM €IUHCTBE MUPA, BXXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEJICTaBJICHUS O B3aUMOIIPEBPAICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TI00aNbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL YEIOBEYECTBA — CBHIPHEBONA,
SHEPTEeTUYECKOM, MUIIEBON U HKOJIOTHIECKOM 06€30MacHOCTH, TPOOIEM 3IpaBOOXPAHCHHS.

N3ydenne xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH JJsi caMOopa3BUTHUS U (QOpPMHUpPOBaHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHONl  JEeSATeNIbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM JKU3HHM, TaK U B
npodeccuoHabHOMN 1A TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs71a HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIIUXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHbIe HampaBiieHUsT B OOYYCHHUM XUMHUU OOECIIEUMBAIOTCS CIEIH(PUKONU COIACPIKAHHS
yueOHOro TMpenMeTa, KOTOpBIA SBISETCS MENaroruyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAYKW XUMHH Ha ONPEACIIEHHOM dTare e€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MIepBOHAYATIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUH OPraHuYeCKOM XHUMUH.

CrpykTypa cojaep)kaHUs MPOTrpamMMbl MO XUMHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona kK e€ mizydenuto. CojepxaHHe CKJIaIbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHUYECKOM



JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecko peakuuu. OOe 3T CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIUIY MOCIEA0BATEILHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IpeaCTaBIeHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU TOJYYCHHBIX U
OCMBICJICHHBIX (aKTOB, pPa3BUBAIOTCS IOCIEAOBATENbHO OT OJHOTO YPOBHS K JPYyromy,
BBITIOJNIHASA (DYHKIMHM OOBSCHEHHS W TPOrHO3HPOBAHMS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEU
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYyYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTHUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW NPUPOJIBI,
LIEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yueHne Xxumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 knaccb» u «dusnka. 7 kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBEKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3a/iada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (aKTOB, MOHSITHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNUN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
GbopMHUpPOBAaHMM ¥ Pa3BUTUU [O3HABATENbHBIX YMEHHH W HMX MNPUMEHEHMH B Y4eOHO-
MO3HABATENbHON U y4eOHO-UCCIIE0BATENbCKON AeATeIbHOCTH, OCBOCHUU MPAaBHIJI 0€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUCHUE
MpUOOpENTH TaKue 1EeJH, KakK:

— (popmHpoBaHUE MHTEIIEKTYaIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPHUHSATUIO DELIEHUHN, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamNpaBJICHHOCTh OOYYEHHS HAa CHCTEMAaTHYECKOE MPHOOIIEeHHEe OOydJarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENIbHON  NEATENIBHOCTH,  HAyYHBIM  METOJaM  [O3HAHWUS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOTO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI), UMEIONINX YHUBEPCAIbHOE 3HAaYeHHE ISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue ob1IeH GYHKITMOHATBLHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSICHATH M OLICHHWBAThH SIBIICHUS OKPYXKAIOIIEro MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TOJYYEHHBbIE MpPH H3YYCHUH XUMHH, MPUMEHATh HMX IpPU pEUIeHUH MpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEILHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUHN, MOHUMaHHS LIEHHOCTU
XUMHYECKUX 3HAHUN N7 BHIPAOOTKU SKOJOTHMYECKU IIeIeCO00pa3HOro MOBEICHUS B OBITY H
TPYAOBOM NESATEIBHOCTH B LEIAX COXPAHEHUs] CBOETO 3/I0POBbA M OKPYXKAlOLIEW MPUPOIHOMN
Cpelbl;



— pa3BHUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHsI OOIIEYETOBEYSCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTH JAIbHEHUIIIET0 00ydeHHUS.

OOmiee 4uCcIo 4acoB, OTBEACHHBIX JISl U3YYEHHs] XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posnb XMMUM B KW3HU 4YE€IOBEKA. XHMMHS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelleCTB. ArperatHoe coctosiHue BemiectB. [lonsitue o
MeTOJIaX MO3HaHUs B XUMHH. UucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeCceH.

ATOMBI U MOJNEKYNbl. XUMUYECKHE »HJIeMEHThl. CHUMBOJBI XUMUYECKUX 3JIEMEHTOB.
[Ipocthie U cioxHbBIE BElIeCcTBA. ATOMHO-MOJIEKYISIPHOE yUEHUE.

Xumudaeckass ¢Gopmymna. BaleHTHOCTh aTOMOB XUMHUYECKHX O3JEMEHTOB. 3aKOoH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEIbHAST MOJIEKY IS pHAS
Macca. MaccoBasi A0J1s1 XMMUYECKOT0 IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rsl mo opMynaM XUMHUYECKUX COSCAMHEHUN.

Ou3NYeCKUe U XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakinuss U e€ MNpU3HAKUh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUYECKUX peaKIHii
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJOH, MpaBmiiaMud paboThl B jabopaTopuu U mpuéMamu
oOpareHust ¢ J1abopaTOpHBIM OOOPYIOBAHMEM, M3yUYCHHE W ONMUCAaHWE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TJIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHUTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HaOII0ICHUE
U ONHCAaHME TPU3HAKOB TMPOTEKaHMS XMMHUYECKMX peakuui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasnoxkenue ruapokcuaa meau (11) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a c¢ pactBopoM coiu menu (II), m3ydenwme cnoco6oB
paszenieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHHWE, BHINApUBAHUE, IUCTUILIALUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAaPEHHOW cOJM, HaONIIOJEHHE | OIHCaHue
pEe3yJIbTAaTOB MPOBEAEHUSI OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE
MOJIENIe MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopom — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucimoposa B mpupoje, GU3ndeckne 1 XUMUYECKHE CBOMCTBA (PEaKIMKU TOPEHHUS).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl MOMydeHHUs KHCIOpoJa B JabopaTopuud U
npoMelnieHHocTu. KpyroBopot kucinopoaa B mpupoje. O30H — amioTpornHas MoauduKanus
KHCIIOpO/a.

TenmoBoit 3PdexkT XUMUYECKONW pEakiuu, TEPMOXUMHYECKHE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKUE peaKUUHU. TOMIUBO: Yroidb M MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHHE
MapHUKOBOTO 3 dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxokneHue Boxopoda B IMpHUPOJE,
¢buznyeckue U XuMUYecKre CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI mosrydeHust. Kuciorsl u conu.

Momnsipabiii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HackieHubsie u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTH BemiecTB B BojJe. MaccoBas JOJs BellecTBa B



pactBope. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arps3HEHHE MPUPOIHBIX BOJ. OXpaHa W OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus wHeopranuueckux coenuHeHuid. Oxcuapl. Kriaccudukamuss OKCHIOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecoseoOpa3yromue. Homenknatypa
okcu0B. DU3NUECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne oKCHI0B.

OcnoBanus. Knaccudukamus ocHoBaHWN: MIEMOYM YW HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. dusznyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWi. llomydyeHue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus xucior. Homenknarypa kucior. Ou3ndeckue U XUMHUUYECKHE
cBoiicTBa KucioT. Psn aktuBHoctu MmetauioB H. H. bekerosa. [Tonyuenue Kucior.

Conu. Homenkiarypa cosieil. @uszndeckue U XuMu4eckue cBorctBa cosieil. [lomyduenue
COJIEH.

I'enernyeckas cBsI3b MEXAY KJIaccaMU HEOPTaHUYECKUX COEAMHEHUN.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONpE/ENICHNE COJIepKaHusl KUCIOpoia B BO3AYyXe, MOJIyueHue, coOnpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHUS U MPEKpalleHUs TOpeHus (moxkapa), 03HAaKOMIIEHUE ¢
oOpa3laMu OKCHJOB W OIMCAaHHE HX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOMCTB BoJopoaa (TopeHue), B3aumMojeicTtBue Bojopoaa ¢ okcumom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHAJIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 MoJb, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM [10JI€ll PacTBOPEHHOTO BEIIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOJKHO HCIIOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHUsI OKPACKH WHIMKATOPOB B PACTBOpAaX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C MeETajuIaMH,
peakuuii HeUTpalIn3alu, TMOJYy4eHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PelIeHUE 3KCIIEPUMEHTANIbHBIX 3a1a4 1o TeMe «BaxHeiine
KJIaCChl HEOPraHUUYECKUX COCAMHEHUI».

IMepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux djemenros /[, U.
Mengeseesa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKUX »dieMeHToB. [loHsTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHbIE U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOT€Hbl, HUHEPTHBIE Ta3bl).
DeMeHTBI, KOTOpbIe 00pa3yloT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucremMa XuMHYeckux i3nemeHtoB J[. .
MenneneeBa. KopotkomepuomHass W uiMHHONIEpHOAHAs ¢opMbl [lepuonnyueckoid CHUCTEMBI
xumuueckux sneMeHToB JI. M. MenaeneeBa. Ilepuonbt u rpynmbl. Duzndeckuii CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sAnep. MWM3otombl. OnexktpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX JIeMEHTOB [leproaudeckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTHKa XUMHYECKOTO HJIEMEHTAa IO €ro IMOJOXKEHUIO B
[Tepuonnueckoit cucreme /1. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJTNYECKUX CBOMCTB MO rpynaM U Mepuoiam.

3nauenue [lepmoanmyeckoro 3akona u [leproanueckoil CUCTEMBbI XUMHUYECKUX AJIEMEHTOB
JUTSl pa3BUTUS HAyKH U nipakTuku. Jl. V1. MenaeneeB — yu€HbI U IrpakIaHHH.

Xumuyeckas CBSI3b. KopanenTnas (monsipHas u HEMOJISIpHAas) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MOHHas! CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHe 00pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCHCTBUE THIPOKCHIA
[MHKA C pacTBOpPaMU KUCJIOT U ILEJOoYell, MPOBEJCHHE OMBITOB, MILTIOCTPUPYIOMIUX MPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpeHHE, PeaKkIui pa3IoKeHUs, COSUHECHNUS).

Mesrcnpeomemmnnie ceasu

Peanu3zanust MeXnpeaMeTHBIX CBS3€H MPU U3yYEHUU XMMUU B 8 KIJIACCE OCYILECTBISETCS
yepe3 HCMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAy4YHBIX TMOHATUH, TakK M MOHSTHIA,
SIBJIAIOIIHUXCSI CHCTEMHBIMH JUTSI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OOmue ecTecTBEHHO-HAY4HbIE MOHSTHUSA: HaydHbI (akT, TUIOTe3a, TEOpUs, 3aKOH,
aHalM3,  CHHTE3,  KilaccUpUKanus,  MEePUOAUYHOCTb,  HAOIIOJAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MO/IEIb, IBJICHUE.

®duzuka: Marepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIHI,
PaZMOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUI 3apsl], BELIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, a3, (U3WYEecKHe BETUYMHBI, €AUHHIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
MCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonnueckuii 3akoH. Ilepuomuueckass cucrema Xumudeckux odnementoB /[l U.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallks, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIMYECKOW PEmIETKH W BUJA XUMHUYECKOM
CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYeCKUX COEIMHEHUH, IeHeTHdYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX peakuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEMJIOBOMY 3(PQexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX 3JEMEHTOB, M0 OOpaTUMOCTH, MO YYacCTHIO KaTalu3aropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUSI.



[Tonatue o ckOpoCcTH XUMHUYECKOW peakiuu. [ToHsTHEe 00 O0OpaTHMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsaTe o XxXuMHUeCcKOM paBHOBecMU. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKOHN peaklMy U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJICKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakiuu. CoCTaBl€HHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3AEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MexXaHHU3M [HCCOIMAllUM BEUIECTB C PA3IMYHBIMM BHUJAMU XUMUYECKOM CBS3H.
Crenens aucconpany. CUIbHBIE U CIIa0ble AIEKTPOJIUTHL.

Peakun monHOrOo OOMeEHa. YCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHHS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUN MU COJIEM B CBETE
MpeCcTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHble peakIMM Ha HOHBI.
[TonsiTe 0 rHApPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUZa HATpHs),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON pEeakIMud OT BO3JEHCTBHUS pa3IMYHbIX
(bakToOpoB, HcCIeIOBaHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOLUAIMH
KHUCTIOT, IIejo4Yell U cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUICO MaTepuasoB), IMPOBEICHUE
OTIBITOB, WIITIOCTPUPYIONINX TMPU3HAKA TPOTEKAHHUS PEaKIWii MOHHOTO oOMeHa (0Opa3oBaHUE
ocaJka, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuuu pas3loXeHHs, COEAUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIHMi Ha HOHBI,
pelIeHre SKCIIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl u MX coeJUHEHUS

OOmas xapakrepucTuka TajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEUIECTB — TaJIOI€HOB.
XUMHYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aMMOJCHCTBHE C MeTaUlaMH, HEMETaJllIaMH,
menoyamu).  XsopoBojopon. ConsHas —KUACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YEHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HAa OpraHU3M 4YelloBeKa. BaxHeiie XJIopubl
U UX HaX0XJCHUE B IPUPO/IE.

OO6mrast xapaktepuctuka dmeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue M (pu3MvecKkre CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa M CePhl. AJUIOTPOTHBIC MOAM(PUKAIIMKA KUCIOPOJa M Cephl. XMMHUYECKHE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYECKHEe M XUMUYECKHe CBOMCTBA. OKCHIBI CEPhI Kak
MIPEJICTABUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak mMpenCcTaBHTEN Kiacca KHUCIOT W crhenupuyeckue). XHUMHYECKUE PEaKIlHH,
JeKalue B OCHOBE IMPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHo KuciotTel. [Ipumenenue
cepHoit KuciaoThl. Coi CepHOM KUCTIOTHI, KAYeCTBEHHAs peakius Ha cynbhar-uoH. Haxoxnenue
ceppl M €€ COeAUHEHMM B Tpupojae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeabl
COEIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLCHUSI.



OO6mrast xapakTtepuctuka dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMHUYeCcKue cBoicTBa. KpyroBopoT azota B mpupoae. AMMHAK, ero (GU3NIECKUe U XUMUUECKHE
CBOICTBa, MostydyeHue u npumeHeHune. Coam aMMOHHUS, UX (PU3HUECKHE U XMMHYECKHUE CBOUCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uvecKkue W XHMHYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPY)KArOIIeH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, auIOTPONHBIE MOIUDUKAIIIN
docdopa, puzmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u dpochopnas kucnora,
¢bu3uYecKkue W XUMHUYECKHE CBOWMCTBA, mojiydeHue. Mcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPATbHBIX YI00peHUH.

OO6mrast xapaktepuctuka smeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUsS. YTJIEepoJl, aJUIOTPOIMHbIe MOIU(UKALIUY, paCIPOCTPAaHEHHE B
npupo/ie, puznueckue U XMMUYECKrUe CBocTBa. AncopOiusa. KpyroBopoT yriepoaa B mpupo/ie.
Oxcuppl yriepona, ux Gusnueckue U XMMHYECKUE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a II00aJbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddekr. YronpHas kuciaora u eé
coiiu, X (U3MYECKHe W XUMHYECKHE CBOMCTBA, MOJyudeHHE M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH M CETbCKOM XO31CTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBaX KaK O COECTUHEHHSX Yriiepojna
(MeraH, °TaH, OSTWUJIEH, alleTWIEH, STaHOJ, IJMIEPUH, YyKCycHass Kuciota). IlpuponHsie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOAHBIN Tra3, HedTh), MPOAYKTHl HX IepepadOTKH
(6eH3uH), UX pOJIb B OBITY M TPOMBIIIIIEHHOCTH. [IOHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — M HX POJU B KU3HU 4YelOoBeKa. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUN.

Kpemuwnii, ero ¢usmyeckne W XUMHUUYECKHE CBOWCTBA, IOJIyIYCHHE W TPUMEHCHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o6 okxcume kpemuus (IV) u
KpeMHHEBOU kuciote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkeine300eroH. I[IpoGiemsl
0€301acHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

M3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI M HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (pU3NYECKue U XMMHUYECKHUE CBOICTBA rajlOr€HOB M MX COEAUHEHMH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 0OpaslamMu XJOpHJOB (TaJIOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATepHasoB), HaOIIOJeHHE Tipoliecca OOyriaWBaHHWS  caxapa TIOJ  JICUCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYCHHE XUMHYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHHE KAaueCTBEHHOH peakuMHu Ha cynb(aT-uoOH W HaONoJIeHHuEe Npu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M MX COCTUHECHUM
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U POCPOPHBIX yAOOpEHUH,
noJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMHaka, IpPOBEIECHUE



KaueCTBCHHBIX pEaKIMi Ha HWOH aMMOHUsA W (ochar-noH W H3ydeHUE NPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBHUE KOHIICHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), M3YUYCHHE MOJCNCH KPHUCTALIMYECKUX PEMIETOK aiMasa,
rpaduta, ¢yaIIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
W M3y4YEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHHWE KaueCTBEHHBIX PEaKIMid Ha KapOOHAT U
CUJIMKAT-HOHBI M HW3YYCHHE NPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHWE C MPOIYKIIHEH
CHUJIMKATHON TMPOMBINIJICHHOCTH, PEIIeHNEe SKCIICPUMEHTAIBHBIX 3a1a4 1o Teme «Baxueimme
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJJIbI M UX COEAMHEHUS

OO0mrast XapakTepucTUKa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha OCHOBaHUU WX
noJjiocxxeHud B [lepuoandeckoi cucreMe xumuyeckux snemeHToB . . MenpeneeBa u CTpoeHuUs
atomoB. CTpoeHHe MeTauIoB. MeTainueckas CBSI3b M METAJUIMYECKas KPUCTATAYECKas
pemeéTka. DJIEKTPOXUMUYECKUN PAJ HaNpsHKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue cnocoObl MoJMydeHusT MeTauioB. [oHATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBsl (CTab, Yyr'yH, TIOpATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M IIPOMBIIILICHHOCTH.

[Ilerounble MeTauIbl: TOJI0KEeHUE B [leproanyueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHUE UX aTOMOB, HaxXOXKJE€HHE B mpupoje. PU3NYECKHE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THIPOKCUIBI HATpUsI U Kanus. [IpumeneHne
IIEJIOYHBIX METAJIJIOB M MX COCAUHEHUM.

[IleroyHO3eMENBHBIE METAJIBI MarHU W KalblMil: moJjioxkeHue B I[lepuoaumyeckoit
cucremMe xummudeckux sneMeHToB J[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HaXOXKICHUE B
npupoae. Pusznueckue U XMMUYECKHE CBOMCTBA MarHusi U KaJiblusa. BaxkHeillue coearHeHus
KaJbIus (OKCHI, THAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxkenue B Ilepumoandeckoi cucreme xumuueckux snementoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxokAeHUE B npupojae. Ouzndeckue 1 XMMUYECKUE CBOMCTBA
ATIOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckodt cucteme xumudeckux »saemeHtoB [l .
MeHnneneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B npupoae. OPuznyecknue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuapl, runpokcuapl U conu xkene3a (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCnepumeHm:

O03HAKOMJICHHE C O0Opa3llaMyd METaIOB M CIUIaBOB, WX (U3HUYECKUMHU CBOWCTBAMH,
M3y4YeHUE PEe3ylIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAaHWE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIMS W HATPHUS C BOJAOU (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HWCCIICIOBAHHE CBOWCTB KECTKOW BOJBI, IMpoOIlecca TOPECHHs Kejle3a B
KHCIIOpoJie  (BO3MOHO  HWCIIOJIb30BAaHUE  BUIACOMATEPHANIOB), TMPHU3HAKOB  IPOTECKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesa
(I11), memu (I1), HabiroeHHe W OMMCAHUE TPOIIECCOB OKPAIMBAHMS TIJIAMEHH MOHAMHU HATpPHS,
KaJlisg ¥ KaJblHs (BO3MOXKHO HCIIOJIB30BaHHME BUACOMATEPUAIIOB), UCCIEAOBaHUE aM(OTEpHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHHS U THIPOKCHUIA IIMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHeHe MeTalIbl M UX COCAUHCHHUSY.



XuMHUSA U OKpYKaKIIas cpena

BemectBa n marepuainsl B MOBCEJHEBHON JKU3HU YelIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKMX peaknuii B ObITy. IlepBas moMomipb Mpu XUMHUYECKHX OXKOrax H
OTpaBJICHUSIX.

XuMHYecKoe 3arps3HeHHe OKpyKarolei cpeabl (MpenenbHas JoMmycTuMasi KOHIEHTpalus
Bemiects, naiee — [1JIK). Poxs xumMum B pernieHnn 3K0JIOTHISCKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pasIoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MIOJUMEPHBIC MaTEPHAIBI).

Mesrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H MPU MU3y4YEHUU XMMUU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAy4YHBIX TMOHATUH, TaK M MOHITHI,
SIBJISIOIIMXCSI CHCTEMHBIMH ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO1ue ecTecTBEHHO-HAY4HbIE TOHSTHUSA: HaydHbI (akT, TUIOTe3a, 3aKOH, TEopus,
aHalnM3,  CHHTE3,  KilaccUpUKanus,  MEePUOAUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTEpUAIIbI.

®uzuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIWUJ, H30TOIMBL,
pPaAMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUUECKUN 3apsl, MPOBOAHHUKH, MOJIYIPOBOJHUKH,
IUDTIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSIHHE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKash peHmETKa, CIUIaBbl, (U3MYECKUe BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢gorocunTes, npixanuwe, O6uocdepa, d3KocUCTEMA, MHHEpAIbHBIC YIOOpEHWS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
HCKOIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3YJIbTATDI

JIngHOCTHBIE pe3ynbTaThl OCBOCHHSI NPOTPAaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XMMHUHU B €MHCTBE YUYCOHON M BOCIIUTATEIHLHOU ACSITEIBHOCTH B
COOTBETCTBUHM C  TPAJAUIMOHHBIMA  POCCUUCKHUMH  COIMOKYIBTYPHBIMH H  JyXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B OOIIIECTBE MpaBUJIaMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATM3AIINN 00YJarOIITXCS.

JIngHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAIMA U PACIIUPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HAcJeAWI0, TMOHWMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh IOCTOBEPHOW WMH(MOpMAIMEl O MEepPeOBBIX JOCTIKCHUSIX M OTKPBITHIX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
MHpa U 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBUJaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIEeCTBEHHO MOJIE3HOH,
y4eOHOUCCIIEOBATEIHCKOM, TBOPUYECKOW H JAPYTUX BHJAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM EATEILHOCTH NP BHITIOJIHEHUH YYCOHBIX, ITO3HABATENbHBIX 3a/1a4,
BBITIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHUMAHUIO ¥ B3aWMOIIOMOIIIM B TPOIIECCe ATOM yuyeOHOUM AESITEIBHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEIEHHWE W TIOCTYNKH CBOUX TOBApHINCH C TO3WIMA HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHMSI TIOCIIEACTBUI MTOCTYITKOB;

3)HeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PCHUECKHE  TIPEACTABJICHHS O  BEMIECTBE M XUMHYECKOW  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIFOIIUE OCHOBY IS
MMOHUMAaHMsI  CYIIHOCTH HAay4YHOW KApTUHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI, B3aUMOCBS3X UYEIOBEKa C MPUPOJHOU CPENO, O pOJIH
XHUMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HAINpPaBJICHHBIC HA TIOJyYCHUE HOBBIX 3HAHUW IO XHMHH,
HEOOXOoaUMBIE JUIsi OOBSICHEHHUS HAOMIOJAaeMbIX MPOIIECCOB U SIBJICHUH, IO3HABATEIBHOM,
MH(POPMAITMOHHON U YUTATEIHCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEITHHOU paOOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMH
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K OOYYCHHIO M TO3HAHHIO, JTI0OO03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIICIOBATEILCKONU JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH M YPOBHS 0Oy4eHHUs B JAJIbHEHUIIIEM;

4)popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 370pOBBIH 00pa3 >KM3HU, OCO3HAHWE TIOCJICICTBHA W HEMPHUATHE BPEIHBIX



MpUBBIYEK (YMOTPEOJCHUS aJIKOTOJIsA, HAPKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOICHHS
npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPAKTHYECKOMY M3YyUeHUIO MpodeccHil U TpyAa pa3iMyHOro poja, yBaxeHHe K
TpyAy U pe3yibTaTaM TPYIOBOH MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUH, OCO3HAHHBIM BBIOOP MHIMBUIYAIbHOW TpPAEKTOPUU
MPOJIOJKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MPO(eCcCHOHATBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6)3K0J10rH4eCKOr0 BOCIIMTAHMS

HKOJIOTMYECKHU 11€1ec000pa3HOe OTHOIICHHUE K MPUPOJie KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUYECKOMY M TICUXHYECKOMY 3/10POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOICHUS MPaBI 0€30TaCHOTO TTOBECHUS TIPU pabOTE C BEIIECTBAMH,
a TaKKe B CUTYaAIUAX, YTPOXKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NMPU H3YYCHUU XUMUU, IS pPELICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 9KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa HKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHMUECKOTO MBIIIJICHNUS, YMEHHSI PYKOBOJICTBOBAThCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIOT 3HAuYMMBbIE ISl (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (aKT, cUCTEMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpCalbHble y4eOHbIE NEHCTBUS (IT0O3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryISTUBHBIE), KOTOpbIE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHHPOBAHHUIO M OCYHIECTBICHUIO YU€OHOU NESTENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHNUS TPU OCBOCHHUU 3HAHUMA:
pacKpblBaTh CMBICA XMMHMUYECKHX TOHSATHH (BBIIENSATH UX XapakKTepHblE MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCTOIH30BATh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX ()AaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(uKanuu
XMUMHYECKUX BEIIECTB U XUMHUUYECKUX PEAKIH, yCTaHABIUBATh PUYMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0ObEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, 1€TyKTUBHbIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUECHHUS;

yYMEHHE MPUMEHSITh B IMpoliecce MO3HAHUS MOHATHS (IIPeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XHMHH, MPEOOpa3OBBIBATh IIUPOKO
MpUMEHsIeMble B XUMHHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHIM 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna U ypaBHEHHE XHMMHUYECKONW peakuuu — TpU pPEIIeHuH YyueOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJENBHBIX TMPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3Yy4aeMBbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U



XMUMHUYECKUX pPEaKLUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPAaBUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

proOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3alMi M MPOBEICHHUIO YYEHHMUECKHUX
AKCIEPUMEHTOB, yMEHHE HAa0MI01aTh 32 X0J0M IIPOIEcca, CAMOCTOATEIHHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BBIOMpPaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIINIO PA3TMYHBIX BUJOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsIpHas JUTepaTypa
XMUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl VHTepHeTa), KpUTHUYECKH
OILICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO NH(OPMALINIO;

yYMEHHE IPUMEHSATh Pa3IMYHbIE METO/IbI U 3aMpOChl MIPH MOUCKE U 0TOOpe HH(MOPMALUU U
COOTBETCTBYIOIINX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MMO3HABATENIbHBIX 3a/1a4
OTNpeneEHHOTO THUIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUSA HHGOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYIbTYPO aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMpPAaTh ONTHUMANbHYIO (OpPMY MpencTaBICHUS
nH(pOpMallMd ¥ WIUTIOCTPUPOBATH peIlaeMble 3a/la4l HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu hopmamu rpauKu ¥ ©X KOMOUHAIIMSIMUY;

yYMEHHE HCMOJb30BaTh W aHATU3UPOBATH B Ipolecce y4eOHOW M HCCIeI0BATEIbCKOM
NesITeNbHOCTH UHPOPMALIUIO O BIUSHUHU MPOMBILIUIEHHOCTH, CEIHCKOTO XO35HUCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIBI.

KomMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

YMEHHUs 3a]aBaTh BOINPOCH (B XOoJe auamora W (Wau) ITUCKYCCHH) TI0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATh MOJyYeHHBIE PE3YIbTaThl T0O3HABATEIbHON JAESITETLHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 PE3YJIbTaTOB BBHIMOIHEHHUS] XHUMHYECKOTO
JKCIIepUMeHTa (71ab0paTOPHOTO OTMBITA, JAaO0OPATOPHOM pabOTHI MO WCCIIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOI IMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PEIIEHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
O0IMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHK (00CYXKACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX ACHCTBUI, ONpeaesieHue KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHble YHUBeEPCAJbHbIEC Y4eOHbIE H1eHCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMpPENeNsTh LeNu ASITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
Haubosiee AGGEKTUBHBIE CMOCOOBI  pemIeHWs Y4eOHBIX W TIO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTUPOBATh MPEJIOKEHHBIH aITOPUTM JEHCTBUI Mpu
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4EeHHsS HOBBIX 3HAHMH OO0 WH3y4aeMbIX OOBEKTaxX —



BCIICCTBAX W pCaAKIUAX, OLICHNBATH COOTBETCTBUC IIOJIYUCHHOI'O PE3YyJIbTaTra 3asBIICHHOMU e,

YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, peJlaraéMble B YCIOBUM 3aJIJaHUM.
HNPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pE3yIbTATOB [0 OCBOCHHUIO 00S3aTENbHOTO COJAEPIKAHUS,

YCTaHOBJICHHOTO JaHHOW (emepasibHONW paboyelt TpOrpaMMoi, BBIJCISIOT: OCBOCHHBIC

oOyyarouMMuUCsl Hay4Hble 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHoil obnactu «XUMHS», BUIBl ACATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro

MHTEpIIpEeTAIH, TPEoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalLIUSX.

K xoniy oOyuenust B 8 kjacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX MOHATHUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAas aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIro
JJIEMEHTAa B COCAMHEHHM, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKkius, KjIaccuQuKaius
peaxkiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IoKEeHHs], PEaKIIMK 3aMeIICHUs], peaKkLun
o0MeHa, K30- U SHJIOTEPMHUYCCKUE PEAKIINH, TETUIOBON 3P eKT peakmuu, Sapo atoma,
AIIEKTPOHHBIA CJION aToma, aToMHasi opOuTanb, paguyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsi KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHIIEHTPAIKsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

UCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyn BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTIPEEeNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
onpefenéHHOMY KJIacCy COeAMHEHUH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbica Ilepuoamyeckoro 3akona [[. M. MenpaeneeBa: neMOHCTpUPOBATH
MOHUMAaHHE TMEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxkeHus B llepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOTajpo;

ONMHCHIBaTh M XapakTepu3zoBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh IMOHATHS «TJIaBHas moArpynmna (A-rpynma)» u
«mmobounass moxarpymnma (b-rpynma)», mample W OOJIBIIME TEPHOJBI, COOTHOCHUTH
o0o3Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «[lepuoanueckas cucteMa XUMHUYECKUX
snementoB JI. 1. MeHpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (CocTaB M 3apsj sjapa, oOllee YucIO DIIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUECKHUE JIEMEHTbI, HEOPraHUYEeCKHe BEIIEeCTBA, XUMHUECKUE
peakiuu (IO YKMCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY

sbdekry);



XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJash  ONHMCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (GopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENILHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHUE, 0000IICHNE, CHCTEMATH3alNI0, KIAaCCH(UKAIINIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€M — Uil M3YyUEHHUS CBOWMCTB BEIIECTB M XMMHUYECKUX pEaKIui,
€CTECTBCHHO-HAy4YHblE  METOJbl  TO3HaHWs  —  HaOJIoAeHHe,  HU3MEpEHHUe,
MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh MpaBWJIaM TIOJb30BaHUS XHUMHUYECKONW TMOCYyJOoM U JabopaTopHBIM
o0opynoBaHHEM, a TaKXke IMpaBuiiaM OOpaIleHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU O BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAAa W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € OMPEACIEHHON MAacCOBOM JT0JIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENOUEH U
KHCJIOT C TIOMOIIBIO HHAUKATOPOB (JTakmMyc, peHonpraaenH, METUIOpaHXK U Ipyrue).

K xoniy oOyueHus B 9 kjacce mpeaMETHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TMOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATEILHOCTD, CTENEHb OKHUCICHHUS, XMUMHUYECKas peaklus, XUuMUdecKas
CBS3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl UCCOLMAIUS, pEeakluu HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKOe paBHOBecHe, oOpaThMble W HeOoOpaTUMble peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIus, aM(pOTEpHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakIuu, IMpeleiabHO JO0MycTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

UCIO0JIb30BaTh XHMHMYECKYI0 CHMBOJIMKY JUISl COCTaBlieHHS (OpMyn BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMmysaaMm, BUJ XUMUYECKOUN CBS3U (KOBaJCHTHas, MOHHAs,
METaJJIn4YecKasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsii HOHA IO XUMHUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIIMYECKON PEelIETKY KOHKPETHOTO BEIIECTBA;



packpsiBaTh cmbicha Ilepuogunyeckoro 3akona J[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», mameie w OOJBIIHE TIEPHOIBI,
COOTHOCHUTh 0003HA4YEHHs, KOTOpblE HMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0llee YUCIo 3JIEKTPOHOB U paclpe/esieHue UX MO AIIEKTPOHHBIM CJIOSIM),
OOBSACHATH 0OLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUI B IpeJesax MalblX NEPUOJOB U TIaBHBIX HOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE AJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (IO YKMCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTEIICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0OmMME M CHENUPUISCKHEC XUMHUUYECKHE CBONCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUUECCKON AUCCOIUALIMMU KUCIIOT, IIEJI0YEr U COJIeH,
MOJIHbIE U COKPALIEHHBIE YpaBHEHUS peaklUii HOHHOrO 0OMEHa, ypaBHEHHsI peakiui,
MOATBEP)KIAIONIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BeUIECTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHH MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca ITUX PEeaKIHii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMSI, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOT0 3IeMeHTa 1o (opMylie COeMHEHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOW TMOCydod ©  JabopaToOpHBIM
o0opynoBaHHEM, a TakXKe MpaBWia OOpalleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBITIOJIHEHUIO JTa0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJYyYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKINH, TOATBEPXKIAIOININE KaUeCTBEHHBIN COCTaB Pa3lUYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, MOAWA-, KapOoHat-, docdar-,
CHJIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENLHON NEATENbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHne, CHUCTEeMAaTU3allhi0, BBIABICHHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHMS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHWSA — HaONIOJIeHUWe, W3MEpPEeHHUe, MOJICIUPOBAHHE,
AKCIIEPUMEHT (PEabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaudecTBo4acon
HaumeHoBaHuepas3aeioB u DuiekTpoHHbIe (UG PpOBLIE)
n/ Bcer | KonTpouabHblepad IIpakTnuyeckunepad
TeMIPOrPaMMblI o0pa3oBaTejbHblepecypchl
H 0 OThI OThI
Pazaen 1.IlepBoHavaibHbIeXUMHYECKHETIOHATHS
Xumusi — BakHasi 001acTh
. https://resh.edu.ru/https://lesson.
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 0 2 edu.ru
u.
JEeATeNbHOCTH YeJIOBEKa
https://resh.edu.ru/https://lesson.
1.2 BemecTBa 1 XUMHYECKUEPEAKIIUN 15 1 0
edu.ru
Uroronopazneny 20
Pa3nen 2.BaxHeiilue npeacTaBuTe/] M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. Ilonsarue 06 6 0 1 https://resh.edu.ru/https://lesson.
' OKCHJIaX edu.ru
https://resh.edu.ru/https://lesson.
2.2 Bonopona.Ilonstue o kucinoTax u comsix 8 0 1
edu.ru
)3 Bona. PactBopsl. Ilonstue 06 5 1 1 https://resh.edu.ru/https://lesson.
' OCHOBaHHSIX edu.ru
24 OCHOBHBIEKIIACCHIHEOPraHUYECKUXCOET 1 1 1 https://resh.edu.ru/https://lesson.
' WHEHH edu.ru
Uroronopazneny 30

Paznen 3.1lepuoaunyeckuii 3akoHn u Ilepuoanueckas cucrema xumuueckux 3jieMmenToB /. U. MenaeneeBa. CTpoeHueaToMoB.
XumuueckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIINH

3.1

[Tepuonnueckuii 3aKOH U

7

0

https://resh.edu.ru/https://lesson.




Hepno;lnqecxaﬁ CUCTEMA XUMHNYCCKUX
anemeHTOB J[. . Meneneena.
Crpoenuearoma

edu.ru

Xumuueckas cBI3b. OKHUCIMTEILHO-

https://resh.edu.ru/https://lesson.

32 8
BOCCTAaHOBHTEILHBIC PEAKITUU edu.ru
https://resh.edu.ru/https://lesson.
Uroronopazneny 15
edu.ru
PesepBHOEBpEMs 3
OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KJIACC

Ne KoaudecTBo4acon
HanmeHoBaHMepasaeoB U DJIeKTPOHHbBIe (LM(POBbIE)
n/ Bcer | KonrTpoubnbiepad | IlpakTnueckmnepad
TEMIPOrPaMMbI o0pa3oBaTejbHbIEPECYPCHI
H 1] OThI OThI
Pa3nes 1.BemecTBo M XUMHYeCKHE peaKIHU
[ToBTOpEHUE U yrayONeHne 3HAHUIA
1.1 P Yy 5 1 0 https://resh.edu.ru/
OCHOBHBIX Pa3zelioB Kypca 8 kiacca
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUX] 4 0 0 https://resh.edu.ru/https://lesson.
' eaKmui edu.ru
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 1 1 https://resh.edu.ru/https://lesson.
' XUMHUYECKHE PEAKIINH B PACTBOPAX edu.ru
Uroronopazneny 17
Paznen 2.HemeTasibl U MX COeIUHEHU S
21 OO01mas XxapakTepuCTUKa XUMUIECKIX 4 0 1 https://resh.edu.ru/https://lesson.
' snementoB VIIA-rpymmbt. ['anoreHsr edu.ru
OO61mast XxapaKTepUCTUKA XUMHUCCKUX
t P p https://resh.edu.ru/https://lesson.
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6 0 0
5 edu.ru
e€coeTMHEHUS
OO61rast XxapaKTepUCTUKA XUMHUCCKUX
t P p https://resh.edu.ru/https://lesson.
2.3 anemeHToB [VA-rpynmel. Yrieposa u 8 1 2 eduru
u.
KPEMHUH U X COCTUHEHUS
OO61mast XxapaKTepUCTUKA XUMHUCCKUX
t P p https://resh.edu.ru/https://lesson.
2.4 anemMeHToB VA-rpymnmsl. A3ot, hocdop u 7 0 1 eduru
u.
WX COCMHCHUS
Uroronopazneny 25




Pazgen 3.MeTajjibl 1 UX COeTMHEHUA

. https://resh.edu.ru/https://lesson.
3.1 OO01KecBOMCTBAMETAIIIIOB 4
edu.ru
. https://resh.edu.ru/https://lesson.
3.2 Bakneiine MeTamibl ¥ UX COSTUHEHUS 16
edu.ru
Uroronopazneny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
41 BemecTBa 1 Matepuaiibl B )KU3HU 3 https://resh.edu.ru/https://lesson.
' yejI0BeKa edu.ru
Uroronopazneny 3
https://resh.edu.ru/https://lesson.
PesepBHOEBpEMs 3
edu.ru
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaudecTBo4acon
Temaypoka DJIeKTPOHHBbIEL
n/n Bcero | KontpoabHbiepadorsl | IlpakTnuecknepadoThl
IIpenmer xumuu. Poin, XUMHUH B 3KU3HU YeJIoBeKa. Tea u
1 P 1 0 0 https://resh.edu.n
BeIlleCTBa
2 [TonsTHE O METOAX TTO3HAHUS B XUMHUH 1 0 0 https://resh.edu.n
Yucteie BemecTBa U cMecH. CriocoObl pa3ieiieHus
3 . p 1 0 0 https://resh.edu.r
cMmecei
IIpakTnueckas padorta Ne 1 «IIpaBuna paboTs! B
4 nabopatopuu U PUEMBI OOpAIIEHUS C TA00PATOPHBIM 1 0 1
o0opymoBaHUEM)
5 IIpaxTnueckas padorta Ne 2 «Pa3nenenue cMmecei (Ha 1 0 |
MIpUMEPEe OYNCTKU TTOBAPEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 https://resh.edu.r
XHUMHUYECKUE JIEMEHTBI. 3HAKH (CHUMBOJIbI) XUMHUYCCKUX
7 ( ) 1 0 0 https://resh.edu.n
3JIEMEHTOB
IIpocThie U CI0XKHBIEBELIECTBA 1 https://resh.edu.r
ATOMHO-MOJIEKYIISIPHOEYIEHHE 1 https://resh.edu.r
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHUCCKAs
10 1 0 0 https://resh.edu.n
¢dbopmyna. BaleHTHOCTRATOMOBXHMHYECKUXIIEMEHTOB
OtHocuTenbHas aToMHas Macca. OTHOCUTEIIbHAsS
11 1 0 0 https://resh.edu.n
MOJIEKYJISIpHAsI Macca
12 MaccoBas 10JIsI XHMHYECKOTO 3JIEMEHTA B COCTMHCHUH 1 https://resh.edu.n
13 KonunuectBo Bemectsa. Moab. MosnsipHas macca 1 https://resh.edu.r
14 Ou3nyecKkue U XUMUYECKHE SIBICHHSA. XUMHUUECKAs 1 https://resh.edu.n




peakius

15

[Ipu3Haky 1 yciioBHs MPOTEKAHUSI XUMHUECKUX PEAKIIUN

https://resh.edu.r

16

3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMHUYECKUE
ypaBHEHUS

https://resh.edu.r

17

Brrunciienust KoJinuecTBa, MacChbl BEMIECTBA MO
YPaBHEHUSM XUMUYECKUX PEaKIUN

https://resh.edu.r

18

Knaccugukanus XuMiuuecKkux peakuuii (CoeanHeHus,
paziioKeHUs1, 3aMeIleHUsI, 0OMEHA)

https://resh.edu.r

19

M. B. JIoMOHOCOB — y4€HBIN-DHIIUKIIONIECUCT.
O06o006muIeHre u cucTeMaTu3alusI3HaHUH

20

KonTtponesHas padota Nel mo teme «BermecTBa u
XUMHUYECKUE PEAKIIN

21

Bosayx — cmech razos. CocraB Bo3ayxa. Kucimopon —
3JIEMEHT U IpocToe BeuiecTBo. O30H

https://resh.edu.r

22

dusnyeckue U XMMUUECKHE CBOMCTBA KUCIOPO1a
(peakuuu oxucienwus, roperue). [lorsTneobokcuax

https://resh.edu.r

23

CrniocoObI moTyueHHst KHCI0poa B JabopaTopuu U
IIPOMBIIIIEHHOCTH. [IpuMeHnenunexucaopoaa

https://resh.edu.r

24

TemmoBoit 3¢ (hekT XUMUIEeCKON PEaKITHH, TOHSITHE O
TEPMOXUMHUYIECKOM ypaBHEHUH, 3K30- U
SHIOTEPMHUYECKUX PEAKIIASIX

https://resh.edu.r

25

TornmuBo (He(dTh, Yroib U MEeTaH). 3arps3HEHUE BO3TyXa,
CTIOCOOBI €ro MpeI0TBPAIIEHUS

26

IIpaxTnueckas padora Ne 3 o teme «Ilosyuenue u
cobupaHue KHCI0po/ia, U3ydeHUE ero CBOICTBY

27

Boaopon — snemeHT u npocrtoe Bemectso. Haxoxaenue
B MPUPOJIC

https://resh.edu.r

28

dusnyeckue U XMMHUECKHE CBOMCTBA BOJIOPOIA.

bubmuoreka 1{O]




[IpumenenuneBooposa

29 [ToHsiTHE O KHMCIOTAX U COJIAX 1 https://resh.edu.r
30 CriocoOBI MmoTydeHus BOJAOPOIa B JTaA0OpaTOpUU 1 https://resh.edu.n
31 [Ipaktuueckas padota Ne 4 o Teme «llonyyenue u | 0 1
coOupaHue BOIOPOa, H3yUEHUE €TO CBOMCTBY»
32 MonsipHblii 00bEM Ta30B. 3aKOH ABOTAIPO 1 0 0 https://resh.edu.r
13 Brrancnenust 00b€Ma, KOJMUYECTBA BEIIECTBA ra3a O €ro | 0 0
M3BECTHOMY KOJIMUYECTBY BEIIECTBA UM 00BEMY
34 Brrancnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIH Ha | 0 0
OCHOBE 3aKOHa OOBEMHBIX OTHOILIEHUH Ia30B
35 dusnueckue U XMMHUUECKIE CBONUCTBA BO/IBI 1 0 0 https://resh.edu.r
36 CocraB ocHoBanuil. [lonarue 06 UHAUKATOpPAX 1 0 0 https://resh.edu.n
Bopa xak pactBopurens. HacoieHHsie u
37 HEHaCBILIIEHHbIE PAacCTBOPBI. MaccoBasi 107151 BEIIECTBA B 1 0 0 https://resh.edu.r
pacTBope
[IpakTnueckas padora Ne 5 no teme «IIpurorosnenue
38 PacTBOPOB C OMpPEACIEHHON MacCOBOM J0Jei 1 0 1
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponrHas padora Ne2 o teme «Kucinopoa. Bomopos. 1 1 0
Bonma»
40 Oxcuppl: cocTa, Kaccu(UKaus, HOMEHKIATypa 1 0 0 https://resh.edu.n
41 [Tomydyenne 1 XuMHYECKHE CBOMCTBA KHCJIOTHBIX, | 0 0 htps://resh.edu.r
OCHOBHBIX U aM(OTEPHBIX OKCHIOB
42 OcHoBaHus: COCTaB, Kiaccu(uKaIys, HOMEHKIATypa 1 0 0 https://resh.edu.r
43 [TonyueHnue u XuMHU4YeCKHE CBOMCTBA OCHOBAHUM 1 0 0 https://resh.edu.r
44 Kucnotsl: cocras, kiaccudukanys, HOMEHKIATypa 1 0 0 https://resh.edu.r
45 [TonyueHnue u XuMHUYECKUE CBOICTBA KUCIIOT 1 0 0 https://resh.edu.r




Conu (cpenHue): HOMEHKJIATypa, CIIOCOOBI MOJIy4EHus,

46 . https://resh.edu.r
XHMUYECKHE CBOMCTBA
[IpakTnueckas padora Ne 6. Pemienue
47 HKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAUHEHUIN
43 FeHeTI/I‘-IeCIiaSI CBSI3b MEXTy KJIacCaMH HEOPTaHUYECKUX hitps://resh.cdu.r
COCIIMHEHU I
49 O06o006muIeHre u cucTeMaTu3alusI3HaHUH
50 KonTtponeHas padota Ne3 mo Teme "OCHOBHBIE KIIAaCCHI
HEOPraHMYeCKUX CoeqMHEeHUN"
5] [TepBbIie MOTBITKH KIACCU(PHUKAIINNA XUMUIECKUX hitps://resh.cdu.r
sreMeHTOB. [IoHsATHE 0 IpyIax CXOAHBIX YJIEMEHTOB
59 Ilepnoanueckuit 3axoH u [lepuoguueckas cucrema https://resh.edu.r
xuMuueckux anementoB /. . MenjeneeBa
53 Ilepuoipl, TpymnIibl, MOATPYIIIBI https://resh.edu.r
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl https://resh.edu.r
55 Crpoenue BHCKE‘I)OHHBIX 000JI0U€K aTOMOB 3JIEMEHTOB https://resh.edun
ITepnoanueckoii cucremsl /1. 1. Menneneena
XapaKkTepuCcTUKa XUMHUIECKOTO 3JIEMEHTA 110 €T
56 noJjioxkenuto B [lepuonnueckont cucreme 1. U.
MenneneeBa
3nayenue [lepnonndeckoro 3aKoHa sl pa3BUTHS HAYKU
57 u npakTtuku. [. 1. MenneneeB — y4€Hbli, eiaror u https://resh.edu.r
rpaXkIaHUH
58 DNEeKTPOOTPULIATENBHOCTHATOMOBXUMHUYECKUXDIIEMEHTOB https://resh.edu.r
59 HNoHHasxuMuyecKkascBs3b https://resh.edu.r
60 KoBaneHTHasnoaspHAIXUMUYECKASICBA3b https://resh.edu.r




61 KoBaneHTHassHENONSIpHAIXUMHUECKASACBSI3b 1 0 0 https://resh.edu.r
62 OKHCANTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUT 1 0 0 https://resh.edu.r
63 OxucanTenu U BOCCTAaHOBUTENN 1 0 0 https://resh.edu.r
64 CreneHbOKUCIIEHUS 1 0 0 https://resh.edu.r
65 KonTtponeHas padota Ned4 mo Teme «CtpoeHue aroma. 1 | 0

XUMHUUYECKASACBA3b)»
66 PesepBUHI)H?I ypok. O000IIeHHE U CHCTeMAaTH3aIIHS ! 0 0

3HaHUH
67 PesepBUHI)H?I ypok. O000IIeHHE U CHCTeMAaTH3aIIHS | 0 0

3HaHUH
68 PesepsHblitypok (BITP 1 1 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6




9 KJIACC

Ne KosaunuyecrBouacos
DJIeKTPOHHBbIeM(PPOBHIEOOPA30BAT
n | Temaypoka Bce | Konrtpoabnsie | IIpakruuyeckue
eJIbHbIepecypchl
/ ro padoThbI padoThbI
n
[Tepuonnueckuii 3akoH. [lepuoanueckas
P p https://resh.edu.ru/bubnuorexa [JOK
cucTeMa XuMudeckux ementos /1. 1. 1 0 0
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 https://resh.edu.ru/
[IEPHOJIOB
Knaccugukanus 1 HOMEHKIIaTypa
1 0 0 https://resh.edu.ru/
HEOPraHMYECKUX BEILIECTB
Bunpl XuMHu4eckoil CBA3U U THIIEI
N 1 0 0 https://resh.edu.ru/
KPUCTAJIIIMYECKUX PEHIETOK
KonTtponsHast padota Nel mo treme
«IloBTOpEHUE U yrny0OnaeHue 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
Knaccudukanus XuMU4eCKUX peakiui mno
P P 1 0 0 https://resh.edu.ru/
pa3IUYHbIM IpU3HAKAM
IToHATHE O CKOPOCTH XMMUYECKON PEAKIIUH.
[ToHsATHE O TOMOTEHHBIX U F€TEPOTEHHBIX 1 0 0 https://resh.edu.ru/
peaxkuusax
[ToHsTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaxTophl, BIUSIOLIIE HA CKOPOCTh 1 0 0 https://resh.edu.ru/
XUMUYECKON PEAKLUU U MOJI0KEHUE




XUMHUYECKOTO PAaBHOBCCHUA

9 OKHCANTENBHO-BOCCTAaHOBUTEIbHBIEPEAKIIUT https://resh.edu.ru/
10 Teopus 3MeKTPOIUTHUECKON AUCCOTUALIIH. hitps://resh.cdu.ru/
CunbHbIe U cl1a0ble SJIEKTPOITUTHI
11 HonHbleypaBHEHUsApEAKIIUI https://resh.edu.ru/
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE IPEJICTaBICHUN 00 https://resh.edu.ru/
AJIEKTPOJIUTUYECKOH TUCCoLnalun
XHUMHUYECKHE CBOMCTBA COJIEHN B CBETE
13 MPEJCTaBICHUN 00 AIEKTPOIUTHIECKOM https://resh.edu.ru/
JMCCOLMallun
14 [TonsiTHE O THIPOIM3ECOIEN https://resh.edu.ru/
15 O06o00muieHne u cucTeMaTu3alusI3HaHUH https://resh.edu.ru/
16 [Ipaktuueckas padota Ne 1. «Pemenue
AKCTIEPUMEHTAIBHBIX 33724
KonTtponsHas padota Ne2 o reme
17 «DNEKTPOJIUTUYECKAS TUCCOLUAITHS.
XUMUYECKUEPEAKIIUU B PACTBOPAX»
18 Oobmas xapaKTepI/vICTHKa TaJIOTCHOB. hitps://resh.cdu.ru/
XUMHUYECKHE CBOMCTBA HA TPUMEPE XJIOpA
Xnoposogopoa. ComnsiHast KUCIIOTA, bu6mmoreka [JOK
19 XUMUYECKHE CBOMCTBA, MOJTyUYEHUE, https://m.edsoo.ru/00ade104https://res
IIPUMEHEHHE h.edu.ru/
[IpakTnueckas padorta Ne 2 o Teme
20 «IlomydeHne CONTHON KUCIIOTHI, U3YYEHHE €€
CBOMCTB»
71 Beluncienus 1o ypaBHEHHUSIM XUMUYECKUX bu6mmoreka [JOK

peaKuHﬁ, €CJIM OAWH M3 pCarcHTOB JIaH B

https://m.edsoo.ru/00ade488https://res




n30BITKE h.edu.ru/
OOm1ast xapakTepuCcTUKa 1eMeHTOB VIA- bu6mmoreka [JOK
22
TPYIIITBI https://m.edsoo.ru/00ade64a
ANIOTPONHBIE MOJU(PHUKAIINN CEPHI.
” . P i ¢.' 1 p : bubanoreka [JOK
axO0’KJIeHHE Cephl U e€ COCTMHEHUH B
A p UH https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKUECBOWCTBACEPHI
C o bubmuorexa [JOK
€pOBOJIOPOJI, CTpoeHHE, HU3NIECKHUE U
24 POBOZOPOLL \P https://m.edsoo.ru/00ade802https://res
XHMUYECKHE CBOMCTBA
h.edu.ru/
0 C o bubmuoreka [JOK
Keuzpl cepbl. CepHast KUCIIOTa, GU3NIECKre
25 p pv https://m.edsoo.ru/00adea28https://res
¥ XUMHUYECKHE CBONCTBA, TPUMEHEHHE
h.edu.ru/
XUMUYECKHE peakiuy, JeKaliue B OCHOBE
MPOMBIIIJIEHHOTO CIIOCO0a MOJTyYeHUsI CEPHOM bubmmoreka [IOK
26 KHUCIIOTBHI. https://m.edsoo.ru/00adec8ahttps://res
XuMHUecKoe3arps3HEHUEOKpYKatoliecpe bl h.edu.ru/
COCIMHEHUSMHICEPHI
7 Brruucnenue MaccoBoi 10711 BbIXO1a bubmuoreka [JOK
IIPOJIyKTa peakuu https://m.edsoo.ru/00adec8a
OOm1ast XxapakTepUCTHKA HIEMEHTOB VA- bu6mmoreka [JOK
28 rpynnsl. A30T, pacipoCTpaHEHHUE B IPUPOJE, https://m.edsoo.ru/00adeeabhttps://res
¢du3nveckrne 1 XUMHIECKUE CBOMCTBA h.edu.ru/
A o bubmuoreka [JOK
MMHUaK, ero (pu3nyeckre u XuMUIeCKre
29 N https://m.edsoo.ru/00adf004https://res
CBOWCTBA, MMOJIy4eHNE U IPUMEHEHNE
h.edu.ru/
[IpakTnueckas padorta Ne 3 o Teme
30 «[lonyyeHnne aMMuaka, U3y4eHue €ro

CBOWCTB»




A30THas KHCTIOTa, €€ PU3NIeCcKue u

bubmuorexa [JOK

31 . https://m.edsoo.ru/00adf306https://res
XUMHYECKHE CBOMCTBA
h.edu.ru/
" 30BaHHE aToOB U COJICH aMMO
czo:;) : HHA eHI:Tp TOB U 0611: UMM HUS BuGmiorexa LOK
B KaQ4ECTBE MHUHEPAIIBHBIX HHUIA.
32 p yAOOP . https://m.edsoo.ru/00adf518https://res
XUMHUYECKOE3arPSI3HCHHUEOKPYKAIOIeHCPe b
h.edu.ru/
COENMHEHUIMUA30Ta
)] .0
33 Occqc))oz (bK3C Hﬂeccltjlf Cg) e sz;ozboPHaﬂ bubanorexa [JOK
KHCJIOTa, (PU3NYECKHE U XUMUYECKU
. https://m.edsoo.ru/00adf68a
CBOWCTBa, MMOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe bubmmoreka [JOK
34 MUHEPAIbHBIX YI00peHUiA. https://m.edsoo.ru/00adfc20https://res
3arps3HeHuenpupoaHocpeapihochaTamu h.edu.ru/
VIIeDOLL. HACIDOCTDANCHIE o bubmuoreka [JOK
I IIPOCTPAHEHHE B IIPH ,
35 PO, pacnpoctp Iv) o https://m.edsoo.ru/00adfd9chttps://res
busznyecKre U XUMUYECKUE CBOMCTBA
h.edu.ru/
e
XUMHYECKHE CBOMCTBA. JIOTUYECKHU
36 https://m.edsoo.ru/00adfebehttps://res
po0JIeMBl, CBSI3aHHBIE C OKCUIOM yIIepo/ia
h.edu.ru/
(IV)
bubmuoreka [JOK
37 YroapHas KUCIOTa U €€ COIn https://m.edsoo.ru/00ae006chttps://res
h.edu.ru/
[Ipaktuueckas padota Ne 4 o Teme
38 "[Tonyuenue yriekucioro rasa.
KauecTBeHHas peakuys Ha kapOoOHaT-HOH"
39 IlepBoHauanbHbIE TOHATHSA 00 OPraHUYECKUX bu6mmoreka [JOK

BCIICCTBAX KaK O COCJUHCHUAX YIJIiepoda

https://m.edsoo.ru/00ae054¢ehttps://res




h.edu.ru/

bubmuorexa [JOK

40 Kpemuuii u erocoequHeHUs https://m.edsoo.ru/00ae080ahttps://res
h.edu.ru/
[IpakTnueckas padora Ne 5. Pemenue
41 AKCMEPUMEHTAIBHBIX 33724 IO TeMe
«BaxHeune HeMeTaIbl U UX COCTMHEHUSD)
4 KonTtponsHast padota Ne3 mo teme
«BaxHeine HeMeTaIbl U UX COCTMHEHUSD)
OOmast XxapaKTepUCTHKA XUMHUYECKIX BuGmiorexa [IOK
43 PIEMEHTOB — Metamon. Meraimrieckas https://m.edsoo.ru/00ae103¢ehttps://res
CB$I3'I.3 U MeTaJTHYeCcKast Kpj/ICTaJIJII/I‘ICCKaSI h.edu.ru/
pemérka. OU3HUECKUEeCBONCTBAMETAIIIIOB
XUMUUYECKHE CBOMCTBA METAJJIOB. bubmuoreka [JOK
44 DNEKTPOXUMHUYECKUN psijl HANIPSHKEHUH https://m.edsoo.ru/00ael 156https://res
METaJIOB h.edu.ru/
OO6mue criocoObl OTYICHHSI METAJLIOB. BuGmorexa LIOK
45 Crinaset, quncneHnd 110 YPaBHEHIAM https://m.edsoo.ru/00ael156https://res
XUMHYECKUX PEaKIUid, eCITH OJIUH U3 h.edu.ru/
pPEareHTOB COJIEPIKUT MPUMECH -

46 [TonsiTHe 0 KOPPO3UUMETAIIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 [llenounpiemMeTaIbI https://m.edsoo.ru/00ae14b2https://res
h.edu.ru/

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus Bubnmorexa LIOK
https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3eMeNbHBIE METAIUIBI — KAJIBLIUKA U bubmmoreka [JOK




Mar"duu

https://m.edsoo.ru/00ael Se8https://res
h.edu.ru/

bubmuorexa [JOK

50 Baxuelmmecoe ITMHEHUSIKATTbLIUS htps://m.edsoo.r/00ac] 568
51 O06o01IeHre U CUCTeMAaTH3 U3 HAHHIA
N , bubmmoreka [JOK
52 KécTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHUs htps://m.edsoo.ru/00ac1886
53 [IpakTnueckas padborta Ne 6 o Teme
"YKEcTKOCTBH BOJIBI U METO/IbI €€ yCTpaHEHU "
bubmuorexa [JOK

54 AmtoMuHUN https://m.edsoo.ru/00aelc64https://res
h.edu.ru/

55 AmdoTepHBIE CBOMCTBA OKCHIA U THAPOKCH/IA bromiorexa HOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86https://res
h.edu.ru/

57 Oxcunpl, TuaApoKcu bl U conu xenesa (1) u bubmmoreka [JOK

xenesa (I1T) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTeMAaTH3aUsI3HAHHHA

[IpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME

«BaxHenmme MeTajuibl U UX COEIUHECHUS»

Brrurcnenus o ypaBHEHUSIM XHMHYECKHX

peaxIuii, eciiv OJIMH U3 PearcHTOB JIaH B
60 M30BITKE WIIN COACPIKUT IPUMECH.

BrrunciieHusiMaccoBOMI0MBBIX0AAMPOTYKTa
peakuuu




61 O06o01IeHre U CUCTeMaTH3aUsI3HAHA 1
2 KonTtponsHas padota Ne4 o reme |
«Baxxuenime MeTaJUIbl U UX COEIUHEHUSD)
63 BemecrBa u maTepuaisl B IOBCEJHEBHOM | bu6mmoreka [IOK
KU3HU YeTIoBEKa https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE3arpsI3HEHUEOKPYKAOLIEUCPEIbI 1 Brbmnorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponb XxumMuu B perieHnu 3K0JI0rM4ecKuX 1 bu6mmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHEI ypOK. O606i11€HH€ u |
CUCTeMAaTH3aIVsl 3HAHUIA
&7 PesepBHEIi ypOK. O606i11€HH€ u !
CUCTeMAaTH3aIVsl 3HAHUIA
68 PesepBHEI ypOK. O606i116HHG " |
CUCTeMAaTH3aIHsl 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHHUKA

Yyeonnk Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos I.I'., Cranko C.A. AKimoHepHOe
obmectBo «M3narenbeTBo «IIpocBemnieHuey
*Vuebnuk Xumusi: 8-i kiacc: 6a30BbIid YpOBEHB: YUCOHUK; S-€ U3laHue, nepepadoTanHoe, 8

knacc/ ['abpuensu O.C., OctpoymoB WN.T'., CnankoB C.A. AKiinoHepHOE 00IIIECTBO
«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Meroaundeckoe nocooue k yueonukam ['abpuensua O.C., Octpoymona U.I". , Cnankosa C.A.
Xumus 8-9(6a30Bsiii ypoBeHb)Mocksa. 2023 rllpocsemnienue

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru

2. https://resh.edu.ru

3. www.school-collection.edu.ru

4. https://educont.ru/

5. https://uchi.ru/






