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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeIbHOM MPOTPAMMBI
OCHOBHOTO 00mero oOpasoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XMMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanumu.

[Iporpamma 1mo xuMuu Ha€T MpPECTaBICHUE O LENAX, OoOIlIeH cTpaTeruu OOy4eHHs,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s3aTeNbHOE IPEIMETHOE COAEPIKAHNE, IIPETyCMAaTPUBAET PACIPEACIICHUE €ro Mo Kiaccam
U CTPYKTYpUpPOBaHHE IO pazfenaM M TeMaM MporpaMMbl 1O XHMHH, OINPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIC XapaKTEPUCTHUKU COJEPKaHUS, PEKOMEHIYEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa JJIsl pealn3anuid TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpeOOBaHUI K pe3ysibTaTaM OOyYEeHHMs XUMHM HAa YPOBHE II€JIe M3ydeHHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENbHON JEATENBHOCTH OOYYalomIerocs MO OCBOCHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCTaBiICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYyEMbIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIIOIUU BEIIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpolsIemM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealin3alliid BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOy4arormxcs, HABBIKOB ux CaMOCTOSATEIIbHOMN yueOHOMH TESITEIHLHOCTH,
HKCIIEPUMEHTAIILHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B TOBCEIHEBHOM
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TPHUPOABI M UEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAaloM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIocoOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B JKOJOTHYECKOE OOpa3OBaHME
00yJarommxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHUH XUMHUHU 00€CTICUNBAIOTCS CICIIM(PUKON COEPIKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS TEAaroTMYecKH aJanTHPOBAHHBIM OTPAXKCHHEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyYarOIMMUCS CHCTEMBl TEePBOHAYAIBHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHHMYECKOU
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi MpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoja K €€ n3ydenuto. CojepxaHue CKIAIbIBACTCS U3 CUCTEMBbI MOHSITUI O XUMHUYECKOM
AJIEMEHTE W BEILIECTBE M CHUCTEMBbI MOHATUM O XUMHUYECKOM peakuuu. O0e 3T CUCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUYECKUX MPEACTABICHUIN pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— IPEJCTaBIECHUI 00 NEKTPOIUTUUECKOMN TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

TeopeTnueckrue 3HaAHUS PAacCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU TOTYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHAA (PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XHMHUU CIIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTAaBISIONIEN HAyYHOU KApTHUHBI MUpPAa B JIOTMKE €€ CUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOWIEHHS K HAy4YHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3ydeHue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKOMN NESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajada ydyeOHOro NpeIMeTa COCTOMT B
(hopMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (OPMUPOBAHUU U PA3BUTHU I[MO3HABATEIBHBIX YMEHUHW U HX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIBbHON U Y4eOHO-UCCNEAOBATEIbCKON JEesATEIbHOCTH,
OCBOEHMH MPABUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMH B TIOBCEIHEBHOM KU3HM.

[Ipu n3ydyeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
MpuoOpeNH TaKue 1eNd, KaK:

—  (dopMUpOBaHHE  MHTEIUIEKTyaIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBIICHHOCTh OOyYEHHS Ha CUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEJIbHOM  MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATEeILHOCTH, IO3HAHKS ¥ CAMOIO3HAHNS, KIIFOUEBBIX HABBHIKOB (KIIFOUEBBIX
KOMIETEHIIUH ), UMEIOITUX YHUBEPCATbHOE 3HAUCHUE JJIsI Pa3JIMYHBIX BUJIOB JIESITEIHLHOCTH;



— ¢opmupoBanue o0IIeH (PYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSCHITHL U OLICHUBATHh SIBIICHHS OKPY’XKAlOIIEro MHpa, HCIOIb3Ys
3HAHMS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUHN XUMUH, IPUMEHSATh UX TIPH PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (dopmupoBaHue y OOyYarOMIMXCSI TYMaHHCTHYECKHX OTHOIICHHWH, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUM JIJIS1 BRIPAOOTKH DKOJIOTHYECKH IIE€JIECO00Pa3HOTO MTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOJTHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTaHUI0O Ha OCHOBE YCBOGHHUS OOIIECUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIEr0 00yUeHHUS.

OO6riee 9ucao 4acoB, OTBEACHHBIX JIJI1 U3YYCHUSI XUMUM Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 JacoB (2 Jaca B HEJICIIO).

COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poilb XMMHM B KU3HM 4YeJIOBEKa. XUMHS B CHCTEME Hayk. Tena u
BellecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BeunlecTB. [loHsTHE O
METOJIaX MOo3HaHUs B XuMuU. YucThie BemiecTBa U cmecu. CnocoObl pa3ieieHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIeMEHThl. CUMBOJBI XUMUUYECKUX DJIEMEHTOB.
[TpocTeie U cil0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BalleHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. (OTHocuTenbHass aroMHas wmacca. (OTHOcUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 2JIEMEHTa B COSIUHECHUH.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U
YHCJIa CTPYKTYPHBIX €MHUIL BelecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSTUHEHUH.

@u3NUeCcKue U XMMHUYECKUE SIBJIICHUS. XMMHUYECKas peaklus U €€ MPU3HAKH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHWE YypaBHeHusa. Kiaccubukamus XUMHUYECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuyeckuii IKCRepuUMeHm .

3HAKOMCTBO C XUMHUYECKOU TIOCYI0M, TIPaBIIIaMH PabOTHI B JIA0OPATOPUH U MPUEMAMHU
oOpareHus ¢ 1a00paTOpHBIM 000PY/IOBAaHUEM, N3YYCHHUE U ONMHUCAHUE (PU3NIECKUX CBOMCTB
00pa3IloB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE Pu3NUEeCKUX (TIJIaBJICHHE BOCKA, TasHUE
JbJla, pacTUpaHHE caxapa B CTYIKe, KUIEHHWE M KOHJCHCAIUS BOJIbI) M XUMHUYECKUX
(ropeHue cBeuYH, MPOKAJMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJACHCTBHE Meja C KHCIOTOM)
SBJICHUM, HAONIOJICHUE ¥ OINMUCAaHWE TPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX PEaAKIUi
(pa3noxeHue caxapa, B3aMMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pas3ioKeHHE
ruapokcuna meau () mpu HarpeBanuu, B3auMoJEICTBUE *kKeje3a C paCTBOPOM COJIU MEIU



(I), w3yueHue crmocoOOB pasJeleHus CMeCeil: ¢ TOMOIIbI0 MarHuTa, (QUILTPOBAHUE,
BBITIAPUBAHUE, MUCTWULIIMS, XpoMmaTtorpadus, MPOBEACHUE OYNCTKH IMOBAPECHHOW COJIH,
HAOJIIOICHUE M OINHMCAHME PEe3yJbTAaTOB IMPOBEACHHS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHNYECKNX BelIECTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucinopox — 3aeMEHT U MpOCTOE BEIIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3MUECKME W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenue xkuciaopoaa. CrnocoObl TOMyYEeHHs] KHUCIOpoJa B
nabopaTtopud ¥ TpoMmbllUIeHHOCTH. KpyroBopoT kuciopoga B mnpupoae. O30H —
AIJIOTPOTIHAS MOAU(DUKAIINS KUCIOPOA.

TemnoBoit 3¢(eKT XUMHUYECKONW peaKInH, TEPMOXMMHUYECKHE YpPaBHEHUS, JK30- H
SHIAOTEPMUYECKHE peaKUuU. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bomopoa — sneMeHT M mpoctoe BemiecTBO. HaxoskneHue Bojopoja B MPUPO/IE,
(u3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydyeHus. Kucinotel u comnu.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOJBI. Boma kak pactBopurens. PactBopsl. HackimeHHsie u
HEHACBIILIEHHBIE PAacTBOpbI. PacTBOpMMOCTH BellecTB B BoAe. MaccoBasi 107151 BEIlECTBa B
pacTBope. XUMUYECKHE CBOMCTBA BOJbI. OcHOBaHUsA. PoJib pacTBOPOB B PUPOAE U B KU3HU
yesnoBeka. KpyroBopoT Bojpl B IpUpoAe. 3arps3HEeHUE NMPUPOIHbIX BoA. OXpaHa U OYMCTKa
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coeauHeHui. Oxcupipl. Knaccudukaimsi OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHbIE, aMOTEpHbIE) U  HECOJIE0Opa3yIoIIHe.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOMCTBA OKcHIOB. [lomydenue
OKCHUJIOB.

OcnoBanusa. Knaccudukamuss OCHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Howmenkiatypa ocHoBanuii. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. IlomyueHue
OCHOBAHHM.

Kucnotel. Knaccupukaumst xucnor. Homenknatypa kucior. @Pusznyeckue Hu
XMMHUYECKUE CBOWCTBA KUCIOT. Psa aktuBHOcT metamnoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa cosieir. dusnueckue u XuMuueckre cBoiictBa coiie. [lomydyenue
COJIEH.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPENENICHNE COAEpPKaHUA KHUCIOpOJa B BO3JyXe, IOIY4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB KUCIOpOAa, HAOIIOICHHE B3aMOICHCTBHSI
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpalleHus ropeHus (moxapa),
O3HAaKOMJIEHHME C 00pa3laMu OKCHAOB M ONHMCAHUE HMX CBOMCTB, MOJYy4Y€HUE, COOMpaHUE,
pacrio3HaBaHHE€ M HM3yYE€HHE CBOMCTB BOAOpoAa (TOpEeHHUE), B3aMMOJEHCTBHE BOJOpPOJA C
okcugoMm meau (1) (Bo3amMokHO uCTIONIb30BaHUE BUEOMATEPUATIOB), HAOIIOIEHHE 00pa3IoB
BEILIECTB KOJUYECTBOM 1 MOJIb, UCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEUIECTB C



Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOU JT0JIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METAUIaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), UCCIEAOBAaHUE OOpPA3I0B HEOPTaHUYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS OKPAaCKU MHANKATOPOB B pacTBOpPax
KHCJIOT M LIeJo4YeH, u3ydyeHue B3aumopenctBust okcupa meau (l1) ¢ pactBopom cepHoit
KHMCJIOTBI, KHCJIOT C METAJUIAaMH, PEAKIUN HEUTpaIu3aluH, MOJy4eHHUE HEPACTBOPHUMBIX
OCHOBaHUW, BBITECHEHME OJHOTO MeETajyla JPYTMM W3 pacTBOpa COJIM, pEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHelme Kiiaccbl HEOPraHUYECKUX COECTUHEHUI.

IMepuoanueckuii 3axkoH u [lepuoanyeckass cucremMa xXummuieckux iaemenros /. U.
Menaeneesa. Crpoenune  aromoB. Xumuyeckass  cBsi3b.  OKHCIHUTEJBHO-
BOCCTAHOBHUTEJ/IbHbIE PeaKIMU

[lepBble TOMBITKH KiIacCU(UKAIUU XUMHUYECKUX 3JIeMEHTOB. [loHsTHEe O rpymnmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENbHbIE METAJIbl, TaJOreHbl, UHEPTHHIC
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

Ilepnogmueckuit 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB /[I. WM.
MenpneneeBa. Kopotkonepuoanass u anmuHHonepuogHas ¢opmsl [lepuoanueckoid cucTeMbl
xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonsl m rpynmbl. OU3HMYECKUN CMBICT
IIOPAZIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI HIIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX suep. HM3oromel. Onextponsl. CTpoeHHE
ANIEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XHMMHUYECKMX 3JIeMeHTOB llepuoanyeckoi
cucremsl 1. 1. MenneneeBa. XapakTepUCTUKAa XUMUYECKOI'0 3JIEMEHTA 110 €r0 IOJ0KEHUIO
B [lepnonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMS  pajMyca  aTOMOB  XUMHYECKHX  JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U MEpUoOAaM.

3nauenue llepmomnueckoro 3akoHa u Ilepuonnueckor CHUCTEMBI XHMHYECKHX
AJIEMEHTOB IS Pa3BUTHUS HAyKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpa)KJaHVH.

Xumunyeckass  cBsizb.  KoBaneHTHas  (mojsipHass WM HENOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb okuciieHusi. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHCIICHHS] U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHre 00paslioB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TMIPOKCHUIA
LIMHKA C PaCTBOPAaMHU KHUCJIOT U IIEJIOYEH, MPOBENECHUE ONBITOB, WITIOCTPUPYIOIINUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3siokKEeHUs,
COCJTMHECHUS).

Mescnpeomemmnuie ceazu

Peanuzanmss MeXnpeIMETHBIX CBA3€H MpU HW3YYEHMH XUMHM B 8  KJacce
OCYUIECTBJISIETCSL Yepe3 UCTOIb30BAHUE KaK OOLIUX €CTECTBEHHO--HAYYHbIX MOHATUN, TaK U
MOHSITUH, SBISIOIIMXCSA CUCTEMHBIMU [IJISl OTIEIBHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.



OO1ue ecTecTBEHHO--HAYYHbIE MOHATHS: HAYYHBIH (PAKT, TMIIOTE3a, TEOpHUs, 3aKOH,
aHalu3, CHUHTE3, KilacCU(PUKAIUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKUN 3aps]l, BELIECTBO, TEJIO, OOBEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, PU3NUECKUE BETUUYHUHBI, €AMHULIBI U3MEPEHHS, KOCMOC, TIIAaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJAbI, IMOJIE3HBIC
HCKONIAaEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuuecKux 3ieMmeHToB /1. U.
MenneneeBa. CtpoeHune atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KalMs, KaJbLUHs U WX COCAUHEHUU B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [leprnoanueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKHX PELIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHUM, TeHETUUECKAs
CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEakIUi MO pa3IuyHbIM TpH3HAKaM (M0 YHUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKUUHU BELIECTB, MO TEMJIOBOMY 3(P(DEKTy, MO H3MEHEHUIO
CTENEHEH OKHUCIEHUS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KatanuzaTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUIYECKHUE YPaBHEHHUSI.

[Tonsitue o ckopoctu xuMmuueckon peakiuu. [louarue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoOHSITHE O TOMOTEHHBIX U TETEPOreHHBbIX peakuusx. [lonsTue o
katanuse. [loHsTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEINILHBIE PEAKIIUU, SJICKTPOHHBIA OanmaHC OKUCIUTEIbHO-
BOCCTAHOBUTEJILHON peaKLnH. CocraBnenue YPaBHEHUU OKHCIIUTEIbHO- -
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust BAEKTPONUTHYECKOW HCCOLMAMU. JEKTPOJIUTBI M HEIIEKTPOJIHTHI.
KaTtnonsl, aHnoHbl. MexaHu3M JIUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUJIAMH XUMHUYECKOMN
cBsi3u. Crenenp aucconany. CUIbHBIE U ClIa0ble AIEKTPOJINTHL.

Peaxiuu nonHoro oo6mMeHa. Y cIoBHs MPOTEKAHUS PEeaKITUii HOHHOTO OOMEHA, TIOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBAa KUCJIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTABICHUM 00 3JIEKTPONMTUUECKOW aucconuanui. KayecTBeHHbIE peakuu Ha MOHBI.
[TonsATHE O THIPOIU3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METAJJIOB M HeMeTauioB (Tpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpHaa HATPHs),
UCCIIEOBAHNE 3aBHCUMOCTU CKOPOCTHM XMMHUYECKOW pEakUMH OT BO3IACHCTBUS Pa3IUYHBIX
(GakTOpoB, UCCIIEJOBAaHHE  BJICKTPONPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMAIIMM KUCJIOT, IEN0Yer U coyieid (BO3MOXKHO MCIIOJIb30BAaHUE BUAEO MATEpPUAJIOB),
IPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEaKIMi HOHHOTO 0OMeHa
(oOpazoBanue ocajika, BbIEJIEHUE Tra3a, 00pa30BaHMUE BOJIbI), OMBITOB, WJLTIOCTPUPYIOIIUX
OPUMEPHl OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKlui (TOpeHHe, pPeaKkuu paslIoKeHHUS,
COCIMHEHHMSI), PpACIO3HABAHHE HEOPraHMYECKUX BEHIECTB C IOMOINBID KAuE€CTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a4a4.

HemeTausbl 1 X coeIMHEHUS

OO6mias xapaktepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHre W (PU3HYECKHE CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB.
XHUMHUUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJACHCTBUE C METallIaMH, HEMETAJJIAMH,
niesnoyamu). XjopoBoaopod. ColiiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, IMOIYYEHUE,
npuMeHeHue. JlelicTBue XJiopa W XJIOPOBOJAOPOJA HAa OpPraHu3M 4esoBeKka. Baxueliue
XJIOPUJBI U UX HAXOXKACHUE B IPUPOJIC.

Ob6mas xapakrepuctuka 31emMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTpOEHHUsT aTOMOB,
XapaKTepHbIE CTeNeHU OKUcieHus. CTpoeHue U (PU3HYEeCKUe CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpPOJIla U Cephbl. AJIOTPONHBIE MOJU(PUKALMUU KHUCIOPOAA M Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE, PUBNYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
cepbl Kak TMPEJCTaBUTEIN KHUCIOTHBIX OKcHUIoB. CepHas Kuciaora, (Quanyeckue W
XUMHUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kilacca KUCIOT W CHelUu(pUYEecKue).
XHUMHUUYECKUE pPEaKIMH, JeKallhue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOJIy4eHHUs] CEpHOMN
KUCHOTHL. [IpuMeHenue cepHoit Kuciaotsl. CoJid CEpHOU KUCIOThI, KAYECTBEHHAsI peaKkvs Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COeUHEHUN B NpHUpoe. XUMUUIECKOE 3arpsi3sHEHHE
OKpYXalollel cpeAbl COCAMHEHUSIMU cepbl (KUCIOTHBIE MOXKM, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEMEeHW OKUCIEHUs. A30T, pacnupocTpaHEHHE B TpUpoje, (pusnyeckue u
XUMUYecKue cBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, €ro (U3HYECKUE U
XUMUYECKUE CBOMCTBa, MoiydyeHue U npumeHeHue. Coju aMMOHMS, UX (U3UYECKHE U
XUMUYECKHEe CBOMCTBA, mpuMeHeHue. KauecTBeHHasi peakivsi Ha MOHbI aMMOHUSI. A30THas
KHCJIOTa, €€ mojyueHue, (pu3ndeckue U XMMHUYECKUe CBOWCTBA (0OIME KaK MPEICTaBUTEIS
KJ1acca KUCJIOT u cnernuduyeckue). Mcmonb30BaHne HUTPATOB U COJICH aMMOHHUS B KAUECTBE
MUHEPAIBHBIX yI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMICH Cpelbl COCTUHEHHUSIMU
a3oTa (KUCIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, IMOYBBl U BOAoEMOB). Docdop,
ajuioTponHele  Moaudukaruu docdopa, duzmyeckrue M XUMHUECKHE CBoMcTBa. Okcun
docdopa (V) u dochopras kucinora, GU3MIECKUE U XUMUUYECKHE CBOMCTBA, MOJYYCHUE.
Hcnonp3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YI0OPCHHIA.



Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHM  OKHUCIEHHUs.  YIJIepol,  aUIOTPONHbIE  MOIU(DUKAIINH,
pacnpocTpaHeHue B Tpupojae, (¢GU3MUECKME W XUMUYECKHE CBOMCTBA. AjcopOuusi.
Kpyrosopor yraepoga B mnpuponae. Okcuabl yriepoaa, UX (QU3WYecKrue W XUMHYECKUE
CBOWCTBa, JACHCTBUE Ha >KUBBIC OPTraHU3MBI, MOJyUYEHHWE M MPUMEHEHHE. DKOJIOTHYECKUE
npoOJieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (l1V), rumoreza rio0anbHOr0 MOTETUICHUS
KJIMMaTta, MapHUKOBBIA 3ddekT. VYroimpHas kuciora U e€ coid, UX (QU3NUYECKUEe Hu
XMMHUYECKUE CBOMCTBA, MOJydeHUE M NpuMeHeHue. KauecTBeHHass peakius Ha KapOoOHat-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yTiIepoaa
(MeTaH, 3TaH, STWJIEH, AalleTWJICH, JTaHOJ, TJHUILEPUH, YKCycHas kucinota). [lpupomnbie
UCTOYHUKH YTJIEBOAOPONIOB (Yyrojib, IPUPOAHBIA ra3, HEPTH), MPOAYKTHl HX IMepepaboTKu
(6eH3uH), UX podab B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJIOTMYECKH BaXKHBIX
BEIIECTBAX: XKUpPax, OelKax, yriaeBoJax — M MX POJM B JKM3HM 4eloBeka. MaTepuaabHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHMUECKUX COCTMHECHU.

Kpemuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJyYEHHUE M IMPUMEHEHHE.
Coenunenusi kpemHusi B mpupojge. O6mue npencrtaBieHuss 06 okcuae kpemuus (1V) u
KpeMHUueBOW kucioTe. CHIMKATBl, WX HUCHOJIb30BaHWE B OBITYy, B TMPOMBIIUICHHOCTH.
Baxxneiimme crpoutenbHbIE MaTepHAalbl: KEPaMHUKa, CTEKIJIO, IIEMEHT, OETOH, JKEIe300€TOH.
[IpoGnembl 0e30macHOrO0 HMCHOJB30BAaHUSl CTPOMUTEIBHBIX MATEpHAIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumenm:

M3yueHre oOoOpas3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOW  KHUCJIOTHI,
MPOBEJCHNE KAYeCTBEHHBIX PEAaKIUil Ha XJIOPHUI-UOHBI W HAOIIOJICHHWE TPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTPAKAIOININE (DUINUECKUE U XUMUYECKHE CBOMCTBA rajJOT€HOB M UX
COEIMHEeHMI (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), O3HAKOMJICHHE C OOpaslamu
XJIOPUIOB (TaJlOTEHUJOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOXHO HCHOJb30BAaHUE BHJIEOMATEPHAIIOB), HAOMIOAEHHE TIpolecca OOYTIMBAHUS
caxapa MOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCJIOTHI, M3YYCHHE XHMHUYECKUX
CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHNE KaYeCTBEHHON peakiuu Ha Ccyibdart-
MOH M HaOIItO/IeHUE MpU3HaKa €€ MPOTeKaHus, 03HAKOMJIEHHE ¢ (DU3NYECKUMU CBOWCTBAMU
azora, ¢ochopa W HUX coeAMHEHUN (BO3MOXKHO MCIOJIB30BAHUE BHUACOMATEPUAIIOR),
obOpasnaMu a30THBIX U (HocPOpHBIX yIOOpeHUH, MmoTyuyeHue, CoOOupaHue, pacrno3HaBaHue U
W3y4eHUE CBOWCTB aMMHaKa, MPOBEJICHUE KAYECTBEHHBIX PEAKIMH HAa WOH aMMOHUS U
dbocdar-uoH U M3yyeHHEe NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBIE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MEJbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3yUeHUE
MoOJeNIed KPHUCTAIUIMYECKUX PEIIETOK anmasa, rpadura, (QyiiepeHa, O3HAKOMJIEHUE C
MpoLecCCOM aJIcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
NPOTUBOTa3a, MOJIy4YeHHe, cOOMpaHue, Paclo3HABAHWE U M3YyUYEHHUE CBOICTB YTIJIIEKUCIOrO
ra3a, NpOBE/ICHWE KAauyeCTBEHHBIX pEaKIHMii Ha KapOOHAT U CUJIMKAT-UOHBI U HW3YYCHUE



MIPU3HAKOB UX NPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKIMEN CUIMKATHON MPOMBINUIEHHOCTH,
pelIeHre 3KCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHelre HeMEeTaIbl U UX COSUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OOmiass XapakTepUCTUKAa XUMHUYECKMX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonoxxenuss B llepuomnueckoin cucreme xmmuueckux dsyeMeHToB [l 1. MenneneeBa u
ctpoeHusa artoMmoB. CrTpoeHwe MeTauioB. MeTalnuyeckas CBA3b M MeETaUIMYecKas
KPUCTAJUINYECKAS PEIIETKA. DJIEKTPOXUMHUYECKUI P HANIPSHKEHUH MeTAII0B. PU3nueckue
U XUMHYECKHE CBOicTBa MerTauioB. OO0mue cnocoObl mosydeHuss mMetayuioB. lloHsTue o
KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTaslb, YYT'yH,
JTIOpPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIIEHHOCTH.

[I{esrouHbIE METAILIIBL: MTOJOKEHUE B [leproandeckor cucTeMe XUMUYECKUX AJIEMEHTOB
. . MeHnneneeBa, CTpOCHHE HMX AaTOMOB, HaxOXJIeHHE B mpupone. dusmueckue u
XUMHUYECKHUE CBOMICTBa (Ha mpumMepe HATpus U Kanus). OKCUAbl U TUAPOKCHUIBl HATPUS U
kanud. [I[puMeHenne menoYHbIx METAUIOB U UX COEMHEHUIA.

[I{eroyHO3EeMENBbHBIE METAJUIBI MAarHWd M KaJdbLWW: IOJOKEeHHE B llepmomamueckon
cucreMe xumudeckux aieMeHToB Jl. M. Menzaeneesa, ctpoeHne X aTOMOB, HaX0XKICHUE B
npupone. Pu3nueckue M XHMMHUYECKHE CBOWCTBA MarHus W Kajupuus. BakHelmue
CO€IUHEHUsS] Kayibliusg (OKCHJI, TUAPOKCUA, coyin). KECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHHS.

AmomuHuii: nonoxxenne B lleproanueckoi cucreme XUMUYECKUX 3yemeHToB [l U.
MeHnpneneeBa, CTpOCHME aTroMa, HAaXOXJICHHE B mpupoac. PU3NUECKHME W XUMHYECKUE
CBOMCTBa amoMuHUsA. AM(pOTEpHBIE CBOICTBA OKCH/A U TUAPOKCUAA aTFOMUHUS.

Kenezo: monoxenue B Ilepumoamdeckoil cucrteme xumuyeckux siemeHtoB [, .
MeHnpneneeBa, CTPOCHHE aTOMa, HAaxOXAEHUE B mpupoge. PU3NUECKHEe U XUMHUYECKHE
cBoicTBa Keneza. Okcuawl, ruapokcuasl U conu xkeneza (1) m xeneza (Ill), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3laMyd METAJUIOB M CIUIaBOB, UX (M3MYECKUMHU CBOWCTBAMH,
M3Y4YEHUE PE3YIbTaTOB KOPPO3UHU METAILIOB (BO3ZMOMXHO MCIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
OCOOCHHOCTEM B3aMMOJCUCTBUS OKCHAA Kajlblldd W HaTpusi C BOAOU (BO3MOXXHO
HCIIOJIb30BaHUE BUIAEOMATEPUATIOB), HCCIIEIOBAaHHME CBOWCTB KECTKOW BOABI, Mpoliecca
TOpEeHHsl Keje3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), MPU3HAKOB
MPOTEKaHUSI KAUECTBEHHBIX PEAKI[MI HA MOHBI: MarHUs, KaJbLKs, aJJIOMUHHMS, [IMHKA, JKelle3a
(I u xenesza (111), mexu (I1), HaOMrOIEHUE W ONTUCAHUE MPOLIECCOB OKPAIIMBAHUS TIAMCHH
MOHAaMHU HATpus, Kalnusd W Kajabluus (BO3MOXXHO MCHOJB30BAHME BHIEOMATEPHAIIOB),
uccienoBaHie aM(OTEpHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCHAA IMHKA,
pelIeHre 3KCIEPUMEHTAIBHBIX 33/a4 110 TeMe «BaxkHEeHI1e METAIIIbI U UX COSTUHEHUS.

XuMHA M OKpPYKAKOLIAA cpelaa

BemectBa u wmarepuanbsl B IIOBCEIHEBHOM KM3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBast moMoIb mpu XUMHUYECKUX
0KOrax Y OTPABJICHUSX.



XUMHUYECKOE  3arpsi3HEHUE  OKpyKarollled cpelabl  (mpenesibHash — JOMycTUMas
KOHIIeHTpaIus BemecTs, gaee — [1JIK). Pons xumun B pemieHnn 5KOJ0THIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe O00pa3llioB MarepualioB (CTEKJIO, CIUIaBbl METaUIOB, IOJUMEPHBIS
MaTepuabl).

Mesricnpeomemmnunie ceasu

Peanuzanust MeEXNpeIMETHBIX CBSI3€M IIpM  M3YYEHUMHM XUMUM B 9  Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATHUH, SBISIONIUXCS CUCTEMHBIMHM JJIsi OTIEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TMOHSATHSA: HAYYHBIA (PakT, THIOTE3a, 3aKOH, TEOpHS,
aHajgu3, CHHTe3, KiIaccupuKalus, NEePUOJAUYHOCTh, HAOMIOJEHHUE, DKCIIEPHUMEHT,
MOJICIUPOBaHUE, H3MEpPEHHEe, MOJIeb, SBJICHUE, IApHUKOBBIN A(QPEeKT, TEXHOJIOTHS,
MaTepualbl.

®dusuka: Marepus, aToMm, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SJIEKTPUYECKUM 3apsii, MPOBOJHHMKHU, TOJYIPOBOJIHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAINIMYECKas PEHIETKA, CIUIaBbl, (DU3NUYECKHUE BEJIMYWHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIaHETHI, 3BE311b1, CONHILE.

buonorus: ¢porocuntes, npixanue, Ouocgepa, IKOCUCTEMA, MUHEPAIbHBIE YI00pEHHUS,
MMKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEILHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC IOPOJbI, ITOJC3HBIC
HCKOIIa€MbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

NJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3SOBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTAIOTCSI B XOJ€ OOy4YeHUss XHMHH B €IWHCTBE Y4YeOHOW U BOCHHUTATEIbHOU
JIESITETbHOCTH B COOTBETCTBHHM C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMSI, CaMOPa3BUTHSA U COIHAIM3AINN
o0yyarommxcs.

JIM9HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIECHHOCTHBIX OPUECHTAIIMIA U PACIIUPEHUE OMBITA JIEATETLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJICJNI0, TTOHUMAHHS 3HAYEHUS XUMUYECKOW HAyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O TEPEAOBBIX TOCTUKECHUSIX U
OTKPBITUSX MUPOBOW U OTCUECTBCHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;



2) TPAKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHHUS O COIMAJLHBIX HOPMaxX M IMPaBHJIAX MEKIWIHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIeIOBATEILCKON, TBOPYECKOW W JAPYTUX BUAAX JCATCIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HONW COBMECTHOW MEATEIBHOCTH MPHU BBIMOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX
3aJla4, BBIMOJIHCHUM XUMHYECKHX OSKCIICPUMEHTOB, CO3JIaHUU YYCOHBIX IPOCKTOB,
CTpEMJICHHsI K B3aWMMOIIOHMMAHHWIO ¥ B3aWMOIIOMOIIM B TPOIECCe OTOW y4eOHOM
JESTEIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TIOBEIEHUE WM TOCTYIKH CBOWX TOBapHIIEH C
MO3UIIMH HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIECCTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIOININE OCHOBY IS
NOHUMAaHHWsI CYIIHOCTH HAay4YHOH KapTHHBI MHUpPA, TMPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOABI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOTHON CPEIoi, o
POJTM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HalpaBJICHHBIC Ha IMOJIYYCHHE HOBBIX 3HAHHHA 10 XWMHH,
HEOoOXOoaUMBIC JJIs1 OOBSCHEHUS HAOJIIOAAEMBIX IPOIIECCOB W SBIICHUH, MMO3HABATEIHHOM,
WH(POPMAIIMOHHOW W YHUTATEIhCKON KYJIbTYpPBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIHHOU
paboOThl C Y4eOHBIMH TEKCTAaMH, CIIPABOYHOM JUTEPATYPOU, JOCTYIHBIMH TEXHHUYSCKUMU
CpeICTBaMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K O0YyUEHUIO U MO3HAHUIO, JTH0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, IMPOEKTHOM U MCCIEA0BATENbCKON NI€ATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHS OOYYCHHUS B JaIbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HHW, OCO3HAHUE ITOCIICICTBUN M HEMPHUATHE BPEIHBIX
MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpPEeHHs ), HEOOXOAMMOCTH COOJIIOICHHUSI
npaBusl 0€30MaCHOCTH MPHU OOpaIICHNH C XMMHUYECKUMHU BEIIECTBAMU B OBITY W peaTbHON
KHU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K TPAKTHYECKOMY WH3yUeHHI0 Tpodeccuii W Tpylda pa3IdIHOrO poja,
YBOXCHHE K TPyAy W pe3yjibTaraM TPYAOBOH IEATCIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHCHUS TMPEAMETHBIX 3HAHWM 10 XWUMHH, OCO3HAHHBIA BBHIOOP WHIAMBHUIYAIBHON
TPACKTOPUH MPOJIOJDKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, ychemHoi mnpodeccruoHambHOM
JCATCIIBHOCTH W Pa3BUTHUS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH aIalTHPOBATHCS B
poeCCUOHATILHOM Cpeie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKU II€TIECO00pa3HOE OTHOIICHWE K MPHPOJAE KaK HCTOYHHKY JKU3HH Ha
3emJie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUE LICHHOCTH 3[J0pPOBOTO M Oe30macHoro odpasa
’KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U MCUXUYECKOMY



3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHMSI TTPaBUJI 0€30MMaCHOTO TIOBEACHUS MPHU paboTe
C BEIIECTBaMHU, a TAKKE B CUTYaALUAX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CITIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJTyYaeMble MPH M3YUYECHUH XUMHH, JJIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHOM CpeAoi, sl TOBBIIICHHUS YPOBHS
HKOJIOTHYECKON KYIbTYPhI, OCO3HAHMS TJI00ATLHOTO XapaKTepa AKOJOTHYSCKUX MPOoOIeM U
MyTE€ KX PEUIEHUS MOCPEICTBOM METOJ0B XUMHHM, SKOJIOTHYECKOrO0 MBIILICHUS, YMEHUS
PYKOBOJICTBOBATbCSl UM B TTIO3HABATEILHONM, KOMMYHHKATUBHOM M COIMAJIBHOM MTPaKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B coctaBe MeranpenMETHBIX Pe3yJbTAaTOB BBIACISIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIEHAyYHBIC TOHATHS (3aKOH, TEOpHs, NPUHIIMI, THIOTe3a, (axT,
CUCTE€Ma, NPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX NpeAMETaX W IMO3BOJIIIOT HAa OCHOBE 3HAHMH W3 ATHUX IIPEIMETOB
dhopMUpOBaTh MPEJCTABICHUE O IEJOCTHOM HAy4YHOM KapTUHE MHUpa, U YHUBEPCAJIbHBIC
y4eOHbIC JeCTBUS (TO3HABATEIbHbIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W
OCYILIECTBJICHUIO YUYEOHOU e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHUS HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHUS MPU OCBOCHUU 3HAHUIA:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACISAT, HX XapaKTepHbIC MPU3HAKH,
yCTAHABJIMBAaTh B3aWMOCBS3b C JPYTMMU TOHATHSMH), HCHOJIb30BaTh MOHATUS JJIs
OOBSICHEHUS OTHEIbHBIX (PAKTOB M SBJICHHWM, BBIOMpATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(UKAIIUA XUMHUYECKUX BEIICCTB U XUMHUYCCKUX PEaKIIMK, YCTaHABIMBATH IPUINHHO-
CJIICACTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3Yy4YC€HUS, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TIO AHAJIOTUH), 1€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE MPUMEHSITH B IIPOIECCE MTO3HAHUS TTOHITHSA (PEAMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJICIH, MCIOJB3YEeMbIE B XMMHUH, MPEOOPa30BBIBATh IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMUUYECKUM 3HaK (CHMBOJI
AJIEMEHTa), XuMHuueckas ¢Gopmysia U ypaBHEHHE XMMHUYECKOW PEaAKIUU — TPU PEIICHUU
y4eOHO-TI03HABATENBHBIX 3aJ1a4, C YYETOM STUX MOJEIIbHBIX MPEJCTABICHUN BBISIBISATH U
XapaKTeprU30BaTh CYIIECTBEHHBIC TPU3HAKYA U3YIaeMbIX OOBEKTOB — XUMHUCCKHX BEIIECTB 1
XUMHUYECKUX PEAKIIUH, BBISABIATH OOIIHME 3aKOHOMEPHOCTH, IPUUNHHO-CIIC/ICTBEHHBIC CBS3U
Y IPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBrble ucciaenoBarebCcKHe JeHCTBUA.

YMEHHUE HUCHOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS, a
TaK)XK€ B KayeCTBE OCHOBBI I (DOPMHUPOBAHMS THIIOTE3BI IO IMPOBEPKE IMPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

pUOOpPETEHNE OMBITA IO TJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEICHUIO YUYEHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 3a X0JA0M IIPOIIecca, CaMOCTOATEILHO TPOTHO3UPOBATh
€ro pe3ynbTar, (OopMyIHpPOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOEIaHHOM padoTe.



PadoTa ¢ nngopmanueii:

yMEHHE BBIOMpPATh, AHAIU3HPOBATh M HHTEPIPETUPOBATH HH(DOPMALUIO PA3TUYHBIX
BUJOB U (OPM IPEICTaBICHHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-IIOMYJIsIpHAs
JAUTEepaTypa XUMHUYECKOIO COJAEpkKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
KPUTHUYECKH OI[CHUBATh MPOTHUBOPEUYUBYIO U HEOCTOBEPHYIO HMHPOPMAIIHIO;

YMEHHE MPUMEHSITH Pa3TUYHbIE METOBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpEe MHPOpMAITUU
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIs1 BHIIIOJHEHUS YUYEOHBIX U I03HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 Tulla, NpPUOOpeTeHHuEe OombiTa B  O0JACTH  HCIHOJB30BAaHUSA
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHM, OBJaJ€HUE KYyJbTypOH aKTUBHOTO
WCIIOJIB30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO BHIOMPATH ONTUMAJIbHYIO
dbopMy mpencraBieHuss HHGOPMAIIUU U WIUTIOCTPUPOBATH pPEIIaeMble 3a/1a4ll HECIO0KHBIMU
CXE€MaMH, AMarpaMMaMu, ApyruMu popMamMu rpauky U UX KOMOMHALMSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3MPOBATh B IpPOLECCE Yy4eOHOM M HCCIEN0BATEIBCKOM
NEeATENbHOCTH WH(OPMAIMI0O O BIUSHUM HPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SHCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOMN CpeIbl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIe YyueOHbIe 1eiCTBUSA:

YMEHHMsI 33/aBaTh BOIPOCHI (B XoJe Auaiora M (WJIM) AUCKYCCHUH) IO CYLIECTBY
oOcyknaeMol TeMbl, (HOPMYIMpPOBaTH CBOM IMPENJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MPEACTABIATh MOJYyUYECHHBIE pPE3YyJIbTaThbl MO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX W MHCBMEHHBIX TEKCTaxX; JAeJIaTh MPE3CHTALUI0 pEe3yJIbTaTOB BBIIIOJIHECHHUS
XUMHUYECKOTO JKCIEpUMEHTa (JabOpaTopHOro OmbiTa, JaboOpaTOpHOM paboThl 1O
HCCJIEJOBAaHUIO CBOWCTB BELIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABATEILHON
U HCCIEA0BATENIbCKOW NESITeIbHOCTH NPHU PELICHWH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE
yuéra OOIIMX HWHTEPECOB W COIVIACOBAHMS TMO3WIUN (0OCYXIeHUs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMBbD», KOOPJAWHALUS COBMECTHBIX JIEWCTBHI, ONpPENEICHUE KPUTEPUEB IO
OLICHKE KauyeCTBA BBIITOJIHEHHON PabOThI U IPYTHUE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE  CaMOCTOSITEIbHO  ONpENEeNsATh  UEIU  JESITEeIbHOCTH,  IUIAaHMPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH U MpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOKO
JeSITeIbHOCTh, BBIOMpaTh Hambosiee dS(PQPeKkTuBHBICE CMOCOOBI perieHus yYeOHbIX W
MMO3HABATEJNIbHBIX 33/1a4, CAMOCTOATEIBLHO COCTABIISATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM JCUCTBUN TMpPHU BHIOJHEHUM 33JaHUN C YYETOM MOJYYEHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSIX, OLEHUBATH COOTBETCTBHUE MOJIYYEHHOTO
pe3ynbTata 3asBJICHHOM LEIM, YMEHHE HCIIOIb30BaTh W AHAJIM3HPOBATH KOHTEKCTHI,
IpeiaraéMple B YCIOBUH 3aJaHUM.



MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPE3yJabTAaTOB IO OCBOCHUIO O0S3aTENBHOTO COAEPIKAHMA,
YCTaHOBJIGHHOTO JaHHOW (enepanbHOl paboyelt MNporpaMMoi, BBIACISAIOT: OCBOCHHBIE
oOy4JaronMMuUCsl Hay4yHble 3HAHUS, YMEHUS M CIOCOObI NeWCTBHM, cnenuduueckue s
MpeaMETHON 00s1acTh «XUMHUS», BUABI JEATEIBHOCTH MO MOJYYCHUIO HOBOT'O 3HAHUSI, €T0
WHTEPIpETANK, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IUYHBIX YyUYEOHBIX M HOBBIX
CUTYaIUSX.

K koH1ly 00yuenus B 8 kiiacce npeIMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

PAaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XHMHUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh (OJHOPOAHAS H
HEOJHOPO/IHAs1), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0Js XHMHYECKOIO
AJIEeMEHTa B COEIMHEHUHU, MOJISIPHBIA OO0BEM, OKCHJA, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XHMHYECKas  peakuus,
KJIaccU(PUKaluusg peakUuuid: pPeakluuu COCIUHEHUS, PEAKUUU Pa3JIOKEHUS, PEaKIHu
3aMEIIEHUs, pPeakuu OOMEHa, 3K30- M HHAOTEPMUYECKUE pPEaKLUH, TEIUIOBOM
3d¢deKT peakuuu, SAPO aroma, IEKTPOHHBINM CJIOW aToMa, aroMHas OpOuTalb,
paauyc aToma, XMMHYECKasl CBS3b, MOJIIPHAs M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
MOHHAasi CBSI3b, HWOH, KAaTHOH, AaHWOH, pAacTBOp, MaccoBas JOJs BelllecTBa
(mpolieHTHAas KOHLEHTpaLus1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATHN U NMPUMEHATH 3TU
NOHATHUS IIPU ONMCAHUN BEIIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJIEHHUS (OPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

OTIpE/EIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHUSAX, CTEIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K
onpenen€éHHOMY KJiaccy cCOoeAuHEeHUuH 1o (opmyaaMm, BHJI XUMUYECKOM CBSI3U
(KoBaJIeHTHas U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpeiBath cmbich [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
noyioxkeHus: B Ilepuonnueckoil CUCTEME, 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUY€HHsI, 3aKOHa ABOTaipo;
ONMKCHIBATHL M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHas noArpynna (A-rpynmna)» u
«moboynass nmoarpynna (b-rpynmna)», maneie W OosbliMe MEPUOJIBI, COOTHOCUTH
0003HauYeHHUs, KOTOphIe NMetoTes B Tabnuue «llepuonnyeckas cucTeMa XUMHUYECKIX
aneMeHToB Jl. Y. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsaja sApa, OOUIee YHUCIO JIIEKTPOHOB H
pacupeiesieHue uX M0 AIEKTPOHHBIM CIIOSIM);



KIacCU(PUIMPOBAaTh ~ XMMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHUE  BEIECTBa,
XUMUYECKUE pPeaklnu (MO YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
Ter1oBoMy 3 dexTy);

XapaKTepHu30BaTh (OMHUCHIBATh) OOLIUE XUMUYECKHUE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIACCOB, TMOJITBEp)KJasi ONUCAHWE MPUMEpaMU MOJEKYJISPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaYE€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKaHUS XUMUUECKUX MIPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opMylie COCTUHEHHs, MacCCOBYIO
JIOJII0 BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOU
peakuuu;

IPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTEIBbHON AEATEIbHOCTA — aHAJIU3 U CHUHTE3,
cpaBHEHHME, 0000IIeHHe, CHUCTEMaTHU3alliio, KIAacCU(UKAIUIO,  BbBISABICHUE
MIPUYUHHO--CJICICTBEHHBIX CBSI3€M — JJI1 U3YYEHHUS CBONCTB BEIIECTB U XUMHUUECKUX
peakiuii, €CTECTBEHHO-HAyYHbIE METOAbl TMO3HAHUS — HAOJIOJICHHE, W3MEpEHUE,
MOJICJTUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

ClieoBaTh TMpaBWjaM TMOJb30BAHMS XUMUYECKOW TIOCYJOoM U J1ab0paTopHbIM
000pyIOBaHUEM, a TaK)Ke IMpaBWiiaM OOpallleHHs] ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA 110  BBINIOJIHEHUIO JTAOOPATOPHBIX XUMHUUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOPOA),
IIPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEM pPAaCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTh M MPOBOJUTh XHUMHYECKHE OSKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIbI0 UHAUKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IPYTHUE).

K koHiy o0yuenus B 9 kiiacce mpeIMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

PACKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKUX MOHITUN: XUMHUUYECKUN AJIEMEHT, aTOM,
MOJIEKyJla, WOH, KAaTHOH, QaHHUOH, MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKas pEAKIINs,
XUMUYECKasl CBs3b, TEIJIOBOM d(PPEeKT peakinu, MOIb, MOJSIPHBINA 00BbEM, pacTBOD,
DJEKTPOJIUTBI, HEDJIEKTPOJIUTBI, JJIEKTPOIUTHYECKAs AMCCOLMALMs, pPEaKLUu
MOHHOrO OOMeHa, KaTauu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMble W
HeoOpaTUMbIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENb,
BOCCTAaHOBHUTENb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aUIOTPONHs, aM(OTEPHOCTbD,
XUMHUYECKasi CBsA3b (KOBAJIEHTHAs, HWOHHAs, METAJUINYECKas), KPUCTALINYECKas
peméTka, KOppOo3usi METALIOB, CILIABBIL, CKOPOCTh XMMUYECKOW PEAKLIUH, IPEIEITBHO
nonycrumas konentpauus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHI M NMPUMEHSTH 3TH
IIOHATHS IIPYU ONMCAHUU BEIIECTB U UX NPEBPALLICHUN;

MCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJIsi COCTaBiieHUS (OpMYyN BEIIECTB H
YPaBHEHUM XUMUYECKUX PEAKLINM;



ONpENENATh BAJICHTHOCTh M CTENEHb OKHCIECHHS XHUMHYECKUX JJIEMEHTOB B
COEIMHEHMSIX Pa3JINYHOIO COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K ONPENEIEHHOMY
KJIacCy COEIUHEHMH 1o (opMyJiaM, BUJ XUMHUECKOHN CBsI3U (KOBAaJICHTHAs, MOHHAs,
METAJJIMYECKasl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsi] MOHAa MO XUMHUYECKOU
dopmyIie, xapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM, TUIT
KPUCTaJUIMYECKOW PEIIETKY KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbici  Ilepuommueckoro 3axkona JI. WM. MenneneeBa wu
JE€MOHCTPUPOBATh €ro IMOHUMAaHHE: ONMCHIBATH M XapaKTEpHU30BaTh TAOJINYHYIO
dopmy Ileproguueckoil CHUCTEMBl XUMHYECKHX DJIEMEHTOB: pa3ivyaTh IOHATHUS
«riaBHas noarpynna (A-rpymnmna)» u «nodoynas noarpynmna (b-rpymnma)y», Maieie u
00JIbIIIKE IEPUOBI, COOTHOCUTH 0003HAUEHUsI, KOTOPBIE UMEIOTCS B TIEPUOTUIECKON
TAaOJMUIE, C YHCIOBBIMU XapaKTEPUCTUKAMM CTPOECHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTAB M 3apsAl sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHUue X 1o
ANIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHME 3aKOHOMEPHOCTHM B M3MEHEHHH CBOWCTB
AJIEMEHTOB U UX COEIMHEHMI B MpEAeax MaJlbIX MEPUOIOB U INIABHBIX MOJITPYIII C
YYETOM CTPOECHUS UX aTOMOB;

KJacCU(PUIIMPOBATh  XMMHMUYECKHE  DJJIEMEHTHl, HEOpPraHWYEeCKUE  BELIECTBa,
XUMHUYECKHUE PEAKIUU (II0 YUCIIy U COCTAaBY YYacTBYIOLIMX B PEaKLUHU BEIIECTB, IO
TEIJIOBOMY A(PpdekTy, N0 HU3MEHEHHIO CTENEHEW OKHUCICHHUS XHUMHYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOLIME M CHEHUPUUECKHE XUMUYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONIMCAHNE PUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPAaBHEHUS SJEKTPOJUTUYECKOW AHCCOUMALMU KHUCJIOT, IIEJIoYed H
COJIEH, TIOJIHBIE M COKPAILEHHBIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, ypaBHEHUS
peakumii, NOATBEPKAAIOIIUX CYIIECTBOBAHUE TI'€HETUYECKOM CBS3U  MEXIY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

PaCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca ITUX PeakUuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTU
IPOTEKaHUS! XUMUYECKUX MTPEBPAILECHHI B Pa3JIMYHBIX YCIOBHSIX;

BBIUMCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO W MOJSIDHYKO MAacChl BEILECTB,
MacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa MO (opMylie COEIMHEHHS, MAaCCOBYIO
OO BELIECTBA B PacTBOPE, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOU
peakuuy;

coOnrofaTh TMpaBWia MOJB30BAaHUS XHMHUYECKOM MOCynoil u J1abopaTOpHBIM
o0Opy/OBaHUEM, a TaK)Ke MpaBuiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSIMU 1O  BBIMOJHEHUIO J1a0OpaTOPHBIX XWMHUYECKHX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIEKUCIOro rasa);
IIPOBOJIUTh PEAKLMUH, IOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB  PAa3JIMYHBIX
BEIIECTB: Paclo3HaBaTh OMBITHBIM MyTEM XJOPUA-, OpOMUA-, HOIUMI-, KapOOHAT-,
docdar-, cunukar-, cyiabpar-, THIPOKCUI-HUOHBI, KAaTHUOHbI AMMOHMS U HWOHBI



W3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

IIPUMEHATH OCHOBHBIC OIEPAIIMU MBICIUTEIILHON JAEATCIBHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CHUCTEMATH3allMi0, BBISIBJICHUE NPUYMHHO-CIICACTBEHHBIX
CBSI3€M — JUISI U3YYCHUSI CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJbl TMO3HAHMUS — HAOJIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpOoHHbIE (HU(POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHayanbHbIe XUHMHYECKHE MOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2 bubmorexa LOK
' P https://m.edsoo.ru/7f41837c
JESITEIIbHOCTH YeIOBEKA
bubnuorexa [JOK
1.2 B 15 1
CHIECTBA 7 XIMITICCIHe peartid https://m.edsoo.ru/7f41837c
[ToBTOpEHHE TEMBI
1.3 "IlepBoHaYalIbHbIE XUMUYECKUE 1 bubmmorexa [TOK
' P , https://m.edso0.ru/7f41a636
TTOHSITHS
Hroro no paszneny 21
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKUX BelEeCTB
21 Bo3zayx. Kucnopon. Ilonsitie 00 5 1 bubnmnorexka HOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsarue o kucnorax u bubmmoreka LJOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIacChl 1 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
IToBTOpeHue Temsbl "BaxHeiimme
bu6nuoreka [IOK
2.5 MPEACTABUTEN HEOPTAHHIECKUX 1

BellecTs"

https://m.edsoo.ru/7f41a636
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Utoro mo pazneny 31

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jemMeHToB /. U. MenaesneeBa. CtpoeHue aToMoB. XUMHYeCKAasi
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUH

Ilepronnueckuii 3aKOH U
31 [lepuonuueckast cucrema 7 bubmmoreka [IOK
' XMMHYECKHUX 31eMeHToB 1. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b. Bu6 110K
nonroTeKa
2 - 1
3 OKHCIHTEIEHO 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
[ToBTOpEHME TEMBI
"Ilepuoaunueckas cucrema
3.3 XHMHUYECKHX AJICMCHTOB 1 bubmorexa LHOK
' ' https://m.edso0.ru/7f41a636
Crpoenue atoma. XUMHYECKast
cBs136.0OBP"
bu6nuoreka [IOK
4 1
TOro Ho pasaeity 6 https://m.edso0.ru/7f41837c
PeszepBHOE Bpemst 0 bubmorexa LHOK
p p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KIIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HanMeHnoBaHMe pa3aeioB U TeM ungposbie
Ne ni/m P Konrpoabsnbsie IIpakTnueckue (1uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI pecypesI
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Pa3zpean 1.

BemecTBO 1 XUMHYECKHE pPe€aKIuu

11 [ToBTOpEeHue U yriay6ienue 3HaHUN 5 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLIUALIHSL. bubnunoreka [JOK
1.3 8
XUMHYECKUE PEAKLIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
14 [ToBTrOpenue Temsl "BemecTBo u 1 bubnmoreka [JOK
' XUMHUYECKUE peakiun" https://m.edsoo.ru/7f41a636
Hroro mo paszneny 18
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mmas XxapakTepuCTHKa XUMUIESCKUX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTUIRL L€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 bubmmorexa [TOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHToB |V A-rpynmsl. Yriaepoa u 8 bubmorexa HOK
' . py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
95 [ToBTrOpenue Tems! "Hemeramisl U ux 1 bubnnorexa [JOK
' coeuHEeHUs " https://m.edsoo.ru/7f41a636
Hroro no pasneny 26
Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU S
bubmuoreka [JOK
3.1 06 i 4
HHHE CBONCTa METaion https://m.edso0.ru/7f41a636
3.2 Baxueline MeTayuisl 1 UX COSIUHEHUS 16 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a636
33 IToBTOpEeHUE TeMbl "MeTamibl 1 UX 1 bubnuoreka [IOK
' coequHeHus" https://m.edso0o.ru/7f41a636
Hroro no pazueny 21
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU 4EJIOBEKA 3 bubmorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 0 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbIe
Tema ypoka Konrtpoabsnbsie IIpakTnueckmue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypchl
1 [Ipeamer xumuu. Posib XuMuu B ®KU3HU 1 bu6nuoreka [IOK
yejoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
2 ITouarue o MeTomax MO3HAHUS B XUMUU 1 bubmmorexa TIOK
a https://m.edsoo.ru/ff0d227e
[Ipaxtuueckas padora Ne 1 «IIpaBuia paboTs
3 B JIA0OpATOpHH U IPUEMBI OOpaIIlEHHS C 1 1 bubmmorexa TIOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a00paTOpHBIM 000PYIOBAHUEM
4 Yucreie BemecTBa U cMmech. CriocoOnl 1 but6mmoreka [IOK
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pas3aeneHus cMecen

[Tpaktrueckas padota Ne 2 «Pa3nenenue

https://m.edsoo.ru/ff0d26ca

5 cMeceli (Ha mpuMepe OYMCTKU ITOBAPEHHOMN bubmorexa LHOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJICKYJIBI bubmmorera LIOK
4 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmuorexa [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U ClIOKHBIE BEIIECTBA brbmmorexa LTOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE brbmmorexa LIOK
YIIPHOE 4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmysa. BareHTHOCTh aTOMOB bubmorexa LHOK
pMy:d. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX AJIEMEHTOB
11 OTHOCuTENBHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOT'0 JIEMEHTA B bu6nuoreka [IOK
COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. Monsipras bubmuoteka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Ddu3nvecKue U XUMUYECKHUE SBICHUS. but6mmoreka [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBHs IPOTEKAHMS bubmuoreka LJOK
15 .
XUMHUYECKUX peaKkun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bu6muoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koauuecTBa, Macchl BEIIESCTBA I10 bubnuotexa [JOK
YpaBHEHUSM XUMHUYECKHX PEaKIU https://m.edso0.ru/ff0d5708
18 Knaccudpukanus XUMHYECKUX peaKIIHii bubnmoreka [JOK
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(coenMHEHUs, PA3IOKECHUS, 3aMCIIICHHS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIi-

https://m.edsoo.ru/ff0d3f34

bu6nmoreka [IOK
19 e . O6001IeHNE
JHUHIITOTEACT © Hvl e https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3SHAaHUI
20 IToBTOopenue temsl "llepBoHauanbHbIE bubnmoreka [JOK
XUMHYECKHUE TTOHITUS " https://m.edsoo.ru/00adb33c
21 Kontponsnas padora Nel mo reme «BemectBa bubnmnorexka HOK
Y XUMUYECKHE PEAKLIN https://m.edsoo.ru/ff0d4290
AHanu3 KOHTPOJbHOU paboThl. Bo3 —
22 CMECh T'a30B IZ?OCTaB 1353 a KHCJ?(?/X ox— bubmorexa LHOK
' Ay, PO https://m.edsoo.ru/ff0d448e
9JIEMEHT U MpocToe BemecTBo. O30H
®dusndeckue 1 XUMHYECKUE CBOMCTBA
23 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa LOK
poAa (peartt > TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax
CrniocoObl noy4eHus KUCIopo/ia B
24 71a00PaTOPUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
paTOp P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3pPexT XUMUIECKON peakInu,
25 MOHATHE O TEPMOXMMHYECKOM YpaBHCHHUH bubmorexa [JOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUICCKHIX PEAKITHIX
TommBo (HedTh, yroiab U METaH).
26 3ar 5[3HeI§I/qul;OS . a, CIT0COOBI iro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAITICHHS
[IpaxkTuueckas padora Ne 3 o reme
27 «ITonmydenne u coOMpaHue KUCIOpoaa bubmorexa HOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
28 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. bubnunorexa IIOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
29 Du3nYeCcKne U XMMUYECKUE CBOMCTBA bubmuorexa [{OK

Bojiopona. [IpumeHenue Bojopoia

https://m.edsoo.ru/ff0d4dd0
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Bbubnuoteka LIOK

I1
30 OFUITHE © KHCIOTAx 1 colbix https://m.edso0.ru/f0d50d2
31 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padota Ne 4 o Teme
32 «ITonyuenue u coOMpaHue BOIOPOIa bubmorexa HOK
yi N p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €T0 CBOWCTBY
bubmuorexa [JOK
M I 8 ) A
33 OJISIpHBIN 00BEM razoB. 3akoH ABOTaapo httos://m.edsoo.ru/ffod542e
Brruncienus o0b€Ma, KOIHYECTBA BEIECTBA
34 rasa o ero U3BECTHOMY KOJHNYECTB bubmmorexa LOK
. Y y https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
35 €aKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorera [IOK
peakh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
36 dusnyeckue U XUMUYECKHE CBOMCTBA BOJIbI bubmmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6nuoreka [IOK
37 i. I1
CoctaB ocHoBanwuii. [TonsTre 06 HHIUKAaTOpaX httos://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HackllieHHbIE 1
38 He}?acm epHHLIe paCTBO bl Ma];iOBaﬂ oISt bubmorexa HOK
o pacTBOpEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
39 «IIpuroroBiaeHnEe pacTBOPOB C ONPEACTEHHON bubmorexa HOK
P . . P p Pet https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY
40 IToBTOpenue Temsl ""BaxHenmue bu6muoreka [JOK
MPECTaBUTEIN HEOPTAHUYECKUX BEIIECTB" https://m.edsoo.ru/ff0d61c6
41 KonTtponsHast padora Ne2 o reme bubmuoteka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
42 AHan3 KOHTPOJIbHON paboThl. OKCHIIBIL: bubaunorexa [IOK

COCTaB, KJaccu(puKanus, HOMEHKIIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyueHne u XMMUYECKHE CBOMCTBA

43 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHoOBaHHUs: COCTaB, KJIacCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
46 Kucnotsl: cocras, kinaccudukaus, bubnnoreka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
47 [TonyyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT bubmmorexa LOK
https://m.edsoo.ru/ffOdfee2
48 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnoreka HOK
MOJTYyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
49 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
50 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnmnorexka HOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoteka [IOK
51 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN https://m.edso0.ru/00adach?
59 KonTponbnas padota Ne3 no teme "OcHOBHbIE bu6muoreka [JOK
KJIaCChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
AHann3 KOHTPOJIbHOI paboTsl. [lepBrie
53 MOTIBITKU KJIACCU(DUKAITUN XUMHUIECKUX bu6nuoreka [IOK
31eMeHTOB. [ToHsATHE O rpynmax CXOIHbIX https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
Ilepronnueckuii 3akoH u Ilepuoanueckas
54 cncp;eMI; XAMHYECKHX SHGMCETOI)%I . N. bubmorexa HOK
https://m.edsoo.ru/00ada52c
Meuneneena
95 Ilepuonbl, TpynIibl, TOATPYIIIBI bubnmoreka [JOK
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Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.

bu6nmoreka [IOK

56
HM30Tonml https://m.edso0.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
57 sneMeHTOB Ilepuoanueckoit cucremsr [1. 1 bubmorexa [JOK
pHOA T https://m.edsoo.ru/00ada6bc
Mennencena
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
58 €ro 1oJioxkenuro B [lepuoaudeckoil cucreme buGnnorexa LIOK
pHOA https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
59 a3BUTHS HAyKH U npakTtuku. [. U bubmorexa [JOK
P e . P . T https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbI, IEAaror U rpakKIaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka HOK
60
XAMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
1 4!
6 OHHA. XMMITHECKAA CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHas monsapHas XUMHUYECKas CBSI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenosspHas XUMUYECKAs CBA3b bubmiorexa LIOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
64
Crenens okuceHus https://m.edsoo.ru/00adae28
65 OKUCINTENIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubmmorexa TIOK
peakt https://m.edsoo0.ru/00adb076
66 OKHUCIIUTENN U BOCCTAHOBUTEU Bubmorexa ITOK
https://m.edsoo0.ru/00adb076
67 KonTtponbhas padora Ne4 o reme «Ctpoenue bu6muoreka [JOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486
AHanmm3 KOHTpOIbHOU paboThl. [loBTOpEeHNE
" bubnuotexa [JOK
68 tembl "[lepuognveckas cucreMa XUMHYECKHX

snemMeHToB. CTpoeHue aroma. XuMUYECKas

https://m.edsoo.ru/00ad9ch2
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 crucTemMa XMMu4deckux anemeHToB 1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
10504 (i (0):!
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnmnorexka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHU4ueCcKoOM CBSI3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padora Nel mo teme
5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMu4eckux peakiuui no 1 bu6muoreka [JOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
AHann3 KOHTPOJIbHOH paboTsl. [loHsTHE O
7 CKOPOCTH XuMudeckoi peakiuu. [Tonstue o 1 Bubmmorexa [IOK
P PeaKIHH. https://m.edsoo.ru/00adbe9a
TOMOT€HHBIX U T€TEPOr€HHbIX PEaKIUAX
3 [TonsiTHE O XNMHUYECKOM PAaBHOBECHH. 1 bubnmoreka [JOK
®aKTOpbl, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMHUYECKOHN PCaKIUMU U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECCHUS

9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3J€KTPOIUTHUECKON TUCCOLMALINN. bubmumoreka [IOK
10
CwiibHBIC U CITa0bIe 2JICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKIuit bubsmorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KMCIIOT M OCHOBAHHIA
12 B CBETE MIPEACTABIEHUNA 00 bubmorexa HOK
p . https://m.edso0.ru/00add5d8
3JICKTPOJIMTUYECKON JUCCOIMAITIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEJCTABIIEHUI 00 2JIEKTPOJIUTHUECKOM bubmorexa [JOK
e P https://m.edsoo.ru/00add8b2
JIACCOLIMAIAN
14 IlonsiTre 0 TUAPOIN3E COICH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O0001IeHre U cUcTEMAaTH3alNs 3HAHUHI
m 8 https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 [ToBTOpenue tems! "BemecTBo n bubmmoreka [JOK
XUMUYECKHUE peakinu" https://m.edsoo.ru/00adb33c
KonTponbnas padota Ne2 o teme
18 «DIIEKTPOIUTHYCCKAS JUCCOIUAIIMS bubmorexa TJOK
P a HHaTHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
AHanu3 KOHTPOJIbHOM paboTel. Obmas
19 XapaKTEPUCTUKA TaJIOT€HOB. X UMHYECKHE bubmorexa HOK
paierep ) https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIPUMEPE XJI0pa
Xaoposogopona. ConsHas KUCIIOTa,
P P . bubmuorexa [{OK
20 XUMHUYECKHE CBOWCTBA, MOJTyYEHUE,

pUMEHEHNE

https://m.edsoo.ru/00ade104
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[IpaxTuueckas padora Ne 2 o reme

bu6nmoreka [IOK

21 «ITomydeHnune coOIIHOM KUCIIOTHI, N3ydeHUE e
. i - https://m.edsoo.ru/00ade348
CBOWCTB»
Bbruucnenus no ypaBHEHUsIM XMMHYECKHX
22 €aKIMi, eCJIM OJUH M3 PEarcHTOB JIaH B bubmorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
93 O61as xapakTepucTrka 31emMeHToB VIA- bubnmoreka [JOK
TpYyIIIbI https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(DUKALIUU CEPHI.
24 Haxoxileﬂne CEPEI I/Iq;é COCIII/IHGII){I/Iﬁ B bubmorexa HOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA Cephl
CepoBoaopo1, cTpocHHE, (PU3HUECKUE U bubnmnoreka HOK
25 o
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
26 Oxcuapl cepbl. CepHast KMcI0Ta, (pu3nyecKue bubnuoreka [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
97 HPOMBIIIJICHHOTO CII0C00a MOTyYeHUs bubnmnorexka HOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpeibl COeAUHEHUSIMU CEPBI
28 Brruncnenue MaccoBoii 10U BBIXO/1a bu6mmoreka [IOK
MIPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa 3J1eMEHTOB VA-
29 rpymmnbl. A30T, pacOpOCTpaHEHUE B IPUPO/IE bubmorexa LOK
PYTHEL » Pacnpoctp . PHPOZE, https://m.edsoo.ru/00adeea6
¢du3nUecKrue U XUMHYECKHE CBOWCTBA
30 AMMHaK, ero pu3nvYecKue 1 XUMUYECKHe bubmmoreka [JOK
CBOMCTBA, ITOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTiueckast padorta Ne 3 o teme
31 «[Tomyuenune aMmmuaka, U3yueHHe €ro bubnmorexa LOK
. o etk https://m.edso0.ru/00adf180
CBOWCTB»
39 A3oTHas Kuciora, e€ GusndecKkue u Bbubnuoteka LIOK

XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp3oBanue HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJIBHBIX YIOOPEHUH.

bu6nuoreka [JOK

33
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMU a30Ta
®dochop. Okcun dhocdopa (V) u pochopuas
34 KHCIIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmmorexa LHOK
L https://m.edso00.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
35 MUHEPATBHBIX YA0OpeHuil. 3arpsi3HeHue bubmmorexa [IOK
p . yAooP $arp https://m.edsoo.ru/00adfc20
PUPOIHOH cpebl pocdaramu
Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuorexa [HOK
36 .
(bu3MYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeponaa, ux Gpusndeckue u
37 XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHUE bubnnoreka IIOK
npoOJIeMbl, CBS3aHHBIE C OKCUAOM YIiepoJia https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [JOK
38 VYronpHas KUCIIoTa U €€ co
rofbHA IeoTa - https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o teme
39 "Tlomy4eHne yrieKuciioro rasa brbmmorexa LTOK
yi yr ) | https://m.edsoo.ru/00ae027e
KauecTtBeHHast peakius Ha KapOOHAT-HOH
40 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubmmoreka [JOK
BEILIECTBAX KaK O COCAUHEHUX YIJIEpoaa https://m.edsoo.ru/00ae054e
41 Kpemuuii u ero coenuHeHust bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
42 IKCIIEPUMEHTAIILHBIX 337124 110 TeMe bubmmorexa [JOK
p . a https://m.edso0.ru/00ae0bf2
«Baxxnelime HeMeTauIbl U UX COSAMHEHUS»
43 [ToBTOpenue tems! "HemeTansl u ux bubnunorexa IIOK
COCIUHEHUS https://m.edsoo.ru/00ae0d0a
44 Kontponbnas padota Ne3 no teme bubnuotexa [JOK
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«BaxHenIe HeMeTAJIbl U UX COSTUHEHUI)

AHanM3 KOHTPOIbHOM paboThl. O0mas
XapaKTEPUCTHKA XUMHUYECKUX DIIEMEHTOB —

https://m.edso0.ru/00ae0el8

bu6nmoreka [IOK

45 MeTauIoB. MeTtajummueckas CBSI3b U
. https://m.edsoo.ru/00ae103e
MeTaJUIMuecKasi KpUCTAINYECKasi peleETKa.
dusuyeckue cBOUCTBa METAJLIOB
XUMHAYECKHUE CBOMCTBA METAJJIOB.
46 DIEKTPOXUMHUYECKUN P HANPSDKEHUN Bubmaorexa ITOK
p P p https://m.edsoo.ru/00ae1156
METAJUIOB
OO01mue criocoOb!l TOTYYSHHUST METAJLIOB.
47 CnaBel. Beruncnenus no ypaBHEHUsAM bubnmnorexka HOK
XUMHYECKUX PEaKIUi, €ClIu OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH
48 [ToHsATHE O KOPPO3UU METAIUIOB bubmorexa LOK
PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK
49 €JI0YHBIE METAJUIEI
i https://m.edsoo.ru/00ael4b?2
50 OKcuObl U TUOAPOKCUIBI HATPUSA U KAIUS Bubmorexa ITOK
g AP 8 p https://m.edsoo.ru/00ael4b?2
51 [IlenouHo3eMeTbHbIE METAILITBI — KaJTbLUK 1 bubmmorexa [JOK
Mar"ui https://m.edsoo.ru/00ael15e8
52 Baxueiimme coeIMHEHNUA KaJlbIUAA bubnnorexa LOK
a B https://m.edsoo.ru/00ael5e8
53 O00011eHHE U CUCTEMATU3ALNS 3HAHUM
but6mmoreka [IOK
54 JKECTKOCTH BOIBI M CIIOCOOBI €€ YCTPaHEHN
a yerp https://m.edsoo.ru/00ae1886
55 [TpakTiueckast padorta Ne 6 o Teme bu6muoreka [JOK
"YKEcTKOCTh BOABI U METO/IBI €€ yCTpaHEHHS" https://m.edsoo.ru/00aelae8
Bubnuoreka LIOK
56 AroMuHAN
https://m.edsoo.ru/00aelc64
57 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuotexa [JOK
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TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [IOK
XK 1
58 Ie30 https://m.edso0.ru/00ae1d86
59 Oxkcupl, THAPOKCUIBI U cosn kene3a (1) u 1 bubmuorexa [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
60 0O00011eHre U cUcTEMaTU3aLNs 3HAHUI 1
[IpakTuueckas padora Ne 7. Pemenue
61 AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME 1 bubmorexa LHOK
p . A https://m.edsoo.ru/00ae3de8
«Bakneime METaIbl ¥ MX COCAUHCHUS)
Boruncnenus o ypaBHEHUSIM XUMHYECKUX
€aKI[Ui, eClIi OJUH U3 PEarcHTOB JaH B
62 i361)1un<e WJIU CO ﬂe )KI/ITII)'[ HMECH ’ 1 bubmorexa LHOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrIuncieHuss MacCcoOBO# 101U BbIXO/a
MPOJYKTA PEAKIIUU
63 O06o01IeHre U cucTeMaTr3aIus 3HaH|H 110 1
Teme "MeTajuibl ¥ UX coeIMHEHHS"
64 KonTtponbHnas pabora Ne4 o teme 1
«Baxuelmme MeTaIbl ¥ X COSAMHEHUS
AHanm3 KOHTPOJIBHOM paboThl. BemecTBa u
65 MaTepHaJIbl B TIOBCEIHEBHON KU3HH 1 bubmorexa [JOK
p a https://m.edso0.ru/00ae3f50
YyeJIoBeKa
66 XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen 1 bubnmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
67 Ponp XxMMHUH B PELLIEHUH DKOJIOTHYECKUX 1 bu6muoreka [JOK
npobieM https://m.eds00.ru/00ae4270
68 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110 1 bu6nuoreka [IOK
XUMHUH 9 Kiace https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe o0I1eCTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIECTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus : ypoku B 8 kiacce : nmocodue st yuutens /H. H. ['apa

Xumus. Ypoku B 9 kiacce : nocooue s yuutens /H. H. I'apa

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbHI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

https://t.me/Academy_khimiya

ttps://chemege.ru/zadaniya-oge-ximiya/

https://gdzotvet.ru/component/tags/tag/oge-khimiya?ysclid=lIx51mkauc31637956



