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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHLENLUU IPEnojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepammm.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LEsaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCA CPEACTBAMHM Y4yeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s3aTeIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMATPUBAET PACHpPEEIIEHUE €ro Mo Kjaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaroLINXCs, ONpeaeliieT BO3SMOXHOCTH IpeAMeTa AJIs pealu3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHMs OCHOBHOH 0Opa30BaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOro o01miero obpa3oBaHusi, a TaKke TpPeOOBaHUI K pe3yibTraTaM OOY4YeHMsI XUMHM Ha
YPOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATENbHOMN J1EATEIbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIMU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss 00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIs caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATelIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAaKOMHUT €O CIEUU(UKON HAyYHOIO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI 1IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaoM B (POPMHPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyuBaroTCsl CHelUuUKON colep:kaHus
y4e0HOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKU XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHIH OPraHu4eCKOi XUMHH.

CrpykTypa copaepkaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMITY IOCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE ASMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYUYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
MPOUCXOUT C IPUBIICUCHUEM 3HAHHH U3 paHee U3yUYEHHBIX YUeOHBIX MpeaMeTOB: « OKpy Karomui
mup», «bronorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3amada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHUH — BaXXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUW M UX TPUMEHEHHH B Yy4eOHO-
MO3HABATENLHON U yueOHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MPaBUI OE30MacHOTO
oOpallieHus ¢ BEIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHUIO PEUIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU,

— HAaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe OOyJarImuXcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEeJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YUCJIe yMEHUHN OOBSICHSATH M OIICHUBATH SIBJICHUS OKPY KAIOIIETO MUPA, UCTIOB3YsI 3HAHMS U OTIBIT,
MOJTy4YeHHBIE MPH M3YyUYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUHd MPoOJieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JESATENBHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM DKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIICYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOPY
npoduis U HAITPABJICHHOCTU AaJbHEHUIIIETO 00y UCHHS.

OO11iee YMCIIO YacOB, OTBEACHHBIX IS M3YYCHHUS XMMUU HA YPOBHE OCHOBHOTO OOIIIErO
oOpa3oBanus, cocrapisieT 134 ygaca: B 8 kimacce — 68 wacos (2 vaca B Hezento), B 9 kiacce — 66
4yacoB (2 yaca B HEJIEIIO).

IIpome:kyTouHasi arrecrauusi 3a Kypc 8 m 9 kuaccoB mposoautrcsi B (Gopme
KOHTPOJIbLHOM padoThlI.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YeJlOBEKa. XMMHS B CUCTEMeE Hayk. Tema u
BelecTBa. duznyeckue cBONCTBA BELIECTB. ArperarHoe cocTosiuue Beuects. [lonsTue o meronax
NO3HaHUA B XuMHUH. YucTtele BenectBa 1 cMecH. CriocoObl pa3feneHus CMEeCcen.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
ITpocThle u cloKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Konungectso BeniectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacyérel mo GpopMysiaMm XUMHUECKUX COCUHEHUH.

dusnueckue U XUMHUYECKUE SBIEHMs. XHMHUYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpPaHEHMs Macchl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XMMHUUECKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJ0#, npaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHusi ¢ J1abOpaTOpHBIM OO0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (DU3UUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KMIIEHUE U KOHJEHCALUs BOJbI) U XUMHUECKUX (TOpEeHHe CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTO) siBIeHUH, HaOIro1eHue u
OlMCaHKe NMPU3HAKOB MPOTEKAHUs XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMoIeicTBHe
CepHON KHUCIIOTHI ¢ XJOpHAOM Oapus, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3anMoJieiicTBHE kerne3a ¢ pactBopoM coiu Meau (1), n3ydenue cnocoGoB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE Pe3ysbTaTOB MPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE€ MOJENIeH MOJeKyJ
(1rapocTep’KHEBBIX).

Baskneiiiue npeacTraBuTe/ I HEOPraHUYECKUX BelleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpOCTOE BEUIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nveckue U XUMHUYECKHUe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOMy4YeHHs KHUCIOpoJga B JIabOpaTopuu U
poMbIIeHHOCTH. KpyroBopotr kuciopoaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/ia.

TemoBoil 3dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHWE YpaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBOo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogpopox — anemeHT u mpoctoe BeriecTBo. HaxoxaeHue Bogopoaa B npupojie, Gpuzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI mosyueHus. Kuciors! u comm.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIILICHHbIE PAacTBOpBL. PacTBopuMOCTh BemiecTB B Boae. MaccoBas [0 BeEIECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BojA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kuciaor. @U3nyuecKkue 1 XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coseid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOUpaHHeE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMIJICHHE C
oOpa3liaMi OKCHIOB M OITMCAaHUE WX CBOWCTB, TOJydYeHUE, COOMpAaHWE, PACIIO3HABAHWE W
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom memu (1)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0OB HEOPTaHMUYECKHUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPAacKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yuyeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KHCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpaNIu3aInu, MoJyuyeHne HEPaCTBOPUMBIX OCHOBAHHI, BRITECHEHHUE OJTHOTO METaJlJIa IPYyTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxueimme Kiacchl
HEOPTaHWYECKUX COCTUHECHHIN.

Iepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos /1. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMHUYECKUX dJIeMeHTOB. [IoHSATHE O TpyMIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMuueckux d3nemeHtoB . H.
MenneneeBa. Koporkonepuognas u JuiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siep. M3o0Torbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xumMudeckux osnemeHToB Ilepumonmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuo B Ilepuoanyeckoi
cucteme /1. V1. Menpaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 IPYyIaM U IEPUOJIaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipouecchl OKucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHne OoOpasloB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHue, peakiuu pas3jioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NMpPHU MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepes UCIOIB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMudeckux odaemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnoandeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTD CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YUYaCTBYIOLIMX B PEAKI[H BEIECTB, 110 TETJIOBOMY 3P (HEKTY, 10 H3MEHEHHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPABHEHUS.

[TonsitTue o cxopoctu xumuueckoi peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o



karanuse. [IonsaTue o XuMudeckoMm paBHOBeCHH. DaKTOPBI, BAUAIONIME HA CKOPOCTh XUMHUYECKON
peaKLuy U MOJI0KEHUE XMMHUUECKOIO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OamaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHOHBL,
aHUOHBI. MexXaHW3M IUCCOLMALUN BEILECTB C Pa3IMYHbIMU BUIaMU XUMUYECKOU CBsA3H. CTeneHpb
nucconanuu. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AUCCOLMALUU
KHCJIOT, 1I€JI04€el U cosel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHHWsS PEaKIuii MOHHOrO oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpEHHE, peakluu Pa3IoKEHUs, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
mienoyamu).  XsopoBogopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BaskHelre Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMUYeCKHe cBoicTBa. OKCHABI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTyueHusi CepHON KUCIOTHI. [IpMeHeHre cepHON KUCIIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue cepel um €&
COEIMHEHUI B NpUpPoAE. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH CPElbl COEAUHEHUSMHU CEPbI
(KMCTIOTHBIE 10K, 3arPsA3HEHUE BO3IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe10TBPaIICHUs.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMHUYECKHe CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOWCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS, UX (PU3NUYECKHE U XUMUUYECKHE CBOMCTBA,



npuMmeHeHue. KadecTBeHHas peakuys Ha WOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIydeHUE,
¢usnueckue M XMMHUYECKHME CBOiicTBa (0OmIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpebl COSTUHEHHSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dhochopnas kuciora,
dusznueckue M XHMMHUYECKHE CBOWCTBa, moiydeHue. lMcmonb3zoBanue ¢ocharoB B KayecTBe
MUHEPATBHBIX Y100pEHHUIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoicTBa. Axcopouns. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriuepona, ux (GU3NYecCKue U XMMUYECKHE CBOWCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
NOJIy4eHHE U TPUMEHEHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoxaa (1V),
TUIOTE3a TI00AIbHOTO TMOTEIUICHHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YToibHas KUCIOTa U e
comu, ux (u3MYeckrue M XHMMUYECKHE CBOICTBa, MOMy4YeHHe M npuMeHeHHe. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHAX YIIIepoJa
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KuciaoTa). [[pupoaHbie HCTOUHUKI
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [IoHSATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
VIIeBOJaX — M HMX POJM B JKU3HU 4YelloBeKka. MaTepuanbHOE €JUHCTBO OPraHUYeCKHX U
HEOPraHUYeCKUX COEMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilmue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MaTePHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne 00pa3lloB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIJIEHHE € OOpasllaMu XJIOPUIOB (TaJIOr€HHUIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMsS — caxapa TIOJ  JICUCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, TIPOBE/ICHIE KaYeCTBEHHOW pEaKIMH Ha CyJIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YAOOpEHHIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hoc(aT-uoH U N3yUYeHHUE NPU3HAKOB UX MPOTEKaHUS,
B3aMMO/IEHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C Me/bl0 (BO3MOKHO HCIOJIb30BaHHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJeNeld KpPUCTAJUIMUECKUX pemETOK anMmasa, rpadura,
dynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM



YTIEM U yCTPOMCTBOM MTPOTHBOrasa, MojyueHue, cooOupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MpPOBEJEHHWE KAaYeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
U3yueHUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHUIMKATHOU
MPOMBIIIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBbHBIX 33/1a4 110 TeMe «BakHelme HeMeTaJlIbl U UX
COEIUHEHHUS.

MeTtasiibl M X COCAUHEHUS

OO61mas xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU MX MOJIOKEHUS
B [lepuonnueckoit cucreme xumuueckux asiaeMeHToB JI. M. MeHnneneeBa u CTpoeHUsT aTOMOB.
Crpoenue MeramioB. Meramdueckass CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN psJl HampsokeHud MertamuioB. dusmyeckue M XHMMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MOyYeHUs MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMHA, OpoH3a) M HX
MIpUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[[{enounble MeTalIbL: NOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHUE B mpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: NOJI0KEHKE B [lepruonanueckoi cucteme
xumudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MAarHusl U KajablHs. BakHeHIIME COCAUHEHUS KaJlblIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

AntoMunuii: nonoxxenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux saemMeHtoB J[. .
MenpeneeBa, CTpO€HUE aToMa, HaxoXJaeHue B npupojae. Gusnyeckne U XMMHUUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (l1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIABOB, MX (PU3HMUYECKUMHU CBOMCTBAMH, U3YUCHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aMMOJICHCTBHUS OKCHJA KajbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoOIlecca TOPEHMs Kejle3a B
Kucimoposne  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEpHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHWs, Kajabllvs, aFOMUHUS, ITMHKA, xene3a (Il) u xenesa
(1), meau (11), HaOarOIEHUE W OMKMCAHKUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiis ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxumMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuit Ixcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NpPHU MU3yYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
Yyepes UCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUIUXCS
CHUCTEMHBIMU Il OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITUYECKAsl PeIIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYUHBI, €TUHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOJIBI, ITOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYJBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU IOBEJIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCSL.

JInuaOCTHBIC PE3yJIbTaThl OTpaXarOT T'OTOBHOCTH 06yqa10umxc;1 PYKOBOACTBOBATHCA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOT0 BOCTTUTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIleCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOMHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBCE, KOMMyHHKaTHBHOfI KOMIICTCHTHOCTH B O6H1€CTBGHHO HOJI€3HOI>'I,
y4eOHOMCCIIeI0OBATEIbCKOM, TBOPUYECKOM M JPYTrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBHIMOJHEHUN Y4eOHBIX, TTO3HABATEIBHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TOH y4yeOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U TIOCTYIIKH CBOMX TOBAPHUILIEH C O3ULIMA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHpPOBO33PEHUYECKHE  IIPEJACTABICHHUS O  BEIIECTBE M XMMHUYECKOW  pPEaKILuH,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKHM W COCTABJIAIOINHWEC OCHOBY JJIA
MOHMMAaHUS CYIITHOCTUA HAYYHOW KapTHHBI MUPA, MIPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS IPUPOJIBI, B3aUMOCBS3X YEJIOBEKA C IPUPOJHON CPElOM, O POJIM XUMUU B MO3HAHUU
JTUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHMBBI, HANPABJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUU [0 XUMMHH,
HEOOXOANMBIE I OOBSACHEHHWS HAOIIOJaeMbIX IIPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPAaTypOH, NOCTYMHBIMH TEXHUYECKUMH CpEJICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE [IECHHOCTH U3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK



(ymoTpeOneHrs anKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TpaBUI
0€30MacHOCTH NP OOPAEHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U peaTbHOMN KHU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOr0 poJia, yBAKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIIbHOCTH, B TOM YHCJI€ HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycCHemHod mnpodhecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CpPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUYECKU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaKKe B CUTYalLMsIX, YTPOXKAIOIINUX 30POBBIO U KU3HU JIOCH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, MTOTyYaeMble IPU U3YUYECHUHN XUMHUH, JJIs1 pEIICHUS 3a/a4,
CBSA3aHHBIX C OKPY’KaIOLIEH NpUPOTHONW cpenoil, A TOBBIIIEHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIEISIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUcTeMa,
MPOILIECC, KCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U YHHBEpCAIbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00€creunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIEOHOU e TETHHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue necTBUs:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUs NPH OCBOCHUM 3HAHMIL:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMHU), UCIIOJIB30BATh TMOHSATUS IS OOBSICHEHUS OTACIBHBIX
(GakTOB U SABJICHUIA, BBIOUPATH OCHOBAHUS U KPUTEPHH AJIs KiTacCU(DUKAIIHI XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYHMHHO-CIEIACTBEHHBIC CBSI3M MEXKIY OOBEKTaMU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTHUBHBIC, TIO AHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TPUMEHATH B MPOIECCE TMO3HAHUS TMOHATHS (MIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TpU pelieHud ydeOHo-
MO3HABATENBHBIX 33/1a4, C YYETOM OTHX MOJEIBHBIX TNPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U



XUMHUYECKUX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHME HCIIOJb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYK/ICHUII;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIIATH OTUET O MPOJICIIaHHOM padoTe.

Paborta ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAILIUIO PA3INIHBIX BUIOB
1 GOpM MIPEACTABICHHS, IOTYIaeMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHPOpMaIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJISl BBIMOJTHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaICHUE KYJbTYpOH aKTUBHOT'O HCIIOJIB30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpauKu 1 UX KOMOUHAIUSMU;

YMEHHE HCMOJIb30BaTh U aHAIU3UPOBaTh B Ipolecce yyeOHOM M MCCIeq0BaTENbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CEThCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaoUIeW IPUPOIHON CPEBI.

KoMmyHnKkaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auasora W (WiM) JIUCKYCCHM) TIO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTaX; JeJaThb MPE3CHTALUI0 PE3yJIbTATOB BBINOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MPOEKTa);

YMEHHUsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB U COrJIacoBaHMs MO3UIMHN (0OCykneHusi, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JACUCTBUM, ONpe/ielieHe KPUTEPUEB IO OLIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1efiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAENSATh e ACSTENbHOCTH, MIIaHUPOBATh, OCYLIECTBIATh,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
Hauboee 3¢ GeKTUBHBIE CIOCOOBI pelIeH!s Y4eOHbIX 1 T03HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh WJIM KOPPEKTUPOBATH MPEITI0KEHHBIA AJITOPUTM IC€HCTBHI MPU BBITOJHEHNUH 33/IaHUI
C y4éTOM TMOJydYeHHUs HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsX,



OLICHMBATh COOTBETCTBUE IOIYYCHHOI'O PE3yJIbTaTa 3asBJICHHOM LIEIH, YMEHHE HUCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0yyarolMMUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBUMH, cnenuduueckue A
OpeaMETHOM 00sacTh «XUMHS», BHUIBI JEATEIBHOCTH IO TMOJXYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koHuy oOydeHus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJEKYJA, XUMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBas J0JII XMMUYECKOTO JJIEMEHTA
B COCAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peakiusi, Kiaccuukamnus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUs, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 (HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyCc aroma, XMMUYecKas CBs3b,
NOJIIpPHAasl W HEINOJIIpHAas KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAsI KOHIIEHTpAalus) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHITUM W IPUMEHATH 3TH
MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® UCMOJb30BATh XMMHUUYECKYI0 CHUMBOJHUKY U COCTaBIeHHMsS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e OMNpeneNisITh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUAX;

e packpsiBathk cMbica Ilepnoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHUs MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJipo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonndeckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHAas moAarpynmna (A-rpynma)» u
«mobounass mnonrpynmna (b-rpynma)», Manble U OoiblIe NEPUOJIbI, COOTHOCHUTH
0003HaueHHsI, KOTopele UMetoTcst B Tabnuue «Ilepuonnyeckas cucremMa XMMHYECKHX
aneMeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMHM XapaKTEPUCTHUKAaMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpezieieHue X M0 IEKTPOHHBIM CII0SM);

e iaccu(UIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

sbdekry);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUYHBIX
KJIACCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpPaMH  MOJIEKYJSIPHBIX  YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKkuu;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEITENIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — IJI M3Yy4YEHHUsS CBOMCTB BEIECTB M XMUMHMYECKUX PEaKLHM,
€CTECTBEHHO-Hay4YHbIE METOIbl TO3HAHMSI — HAOIOACHHE, U3MEPEHUE, MOJICIMPOBAHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIOoi u 1abopaTopHBIM
o0opyZOoBaHHEM, a TaKXke IMpaBWJIaM OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYYEHUIO U
coOMpaHHIO Tra3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIakKMyC, (eHOI(PTATICHH, METUIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHUN: XUMUYECKHHU DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAs PeaklHs, XUMHYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakiu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pEaKlluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUU,  OKHUCIIUTEIb,  BOCCTAHOBUTEIb,
OKHCJIEHME€ M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakUuH, IPeAesIbHO JIOIyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHATH 3TH
MTOHATUS ITPU ONIMCAHMM BEIIECTB M UX MTPEBPAILCHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBi€HHUsS (POpMya BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHH Mo (opmMynam, BHJ XUMHUYECKOH CBSI3U (KOBaJE€HTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dbopMmyiie, XxapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
ero MOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX ODIJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas mnoiarpynmna (A-
rpynma)» u «nobounas mnoxarpymma (b-rpynma)», Mameie ¥ OOJBIINE TIEPUOJIBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabJInIIe, C YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsll sapa,
o0Iiee YUCIIO AJIEKTPOHOB U PACIIPEACTICHUE UX MO JEKTPOHHBIM CJIOSIM), OOBSICHSTH
o01IMe 3aKOHOMEPHOCTH B HM3MEHEHHM CBONCTB SJEMEHTOB M HX COCJAMHEHUH B
npejienax MajlbIX NEPUO0B U TNIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIY U COCTaBY YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHHUS] XUMHYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iast ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHUN COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUIA;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALIMU KUCIOT, HIeIoUel U CONeH,
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOJTBEPKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BCIIESCTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3MPOBATh CBOWMCTBA BEMISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOIUTE PACUYETHI IO YPABHEHUIO XUMHYECKON peaKIlvH;

coOnrofarh MpaBuia [OJb30BAHUS XHMUYECKOM TMOCYyIoM M J1abopaTopHBIM
o0opynoBaHHEM, a TakKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BHIIOJTHCHHIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJTy9ICHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJIMTH PEAKIIMH, MOATBEPKIAOIINE KAYECTBCHHBIN COCTAB PA3JIMYHBIX BEIICCTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKAT-, CyJib(ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3yYEeHHBIX
METaJIJIOB, MTPUCYTCTBYIOIINE B BOAHBIX PaCTBOpPaX HEOPraHUYECCKHUX BEIIECCTB;
MPUMEHSTh OCHOBHBIC OIEpPAIlUU MBICIUTEILHOW JIEATSIIPHOCTH — aHAJU3 W CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMIi0, BBISIBJICHUE MNPUINHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4HBIC METOIbI TO3HAHUSI — HAOII0JICHUE, U3MEPEHHE, MOICIMPOBAHNE, SKCTIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouaunuecTBO yacon
Ne HaumeHoBaHue pa3ieioB duekTpoHHbIe (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n U TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThI
Paznea 1. IlepBonayanbHble XUMHYECKHE IOHSTHSA
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
' NPaKTUYECKOM https://m.edsoo.ru/7f41837c
JEeATeIIbHOCTH YEJIOBEKa
BeitectBa 1 XUMHUYECKHE bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasjnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoga. 5 bubmuoreka [IOK
' IoHsATHE 00 OKCUIAX https://m.eds00.ru/7f41837¢c
Bonopoa.Ilonstue o bubmmnoreka HOK
2.2 8 1
KHCI0TaxX M COJIIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsTue 5 1 1 bubmuoreka [JOK
' 00 OCHOBAHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIC KIIACCHI BuG 10K
HOINOTEeKA
2.4 eopraHnyec 11 1 1
Heopr Hqu KX https://m.edsoo0.ru/7f41837c
COeIMHEHU I
30

Hroro no pazgeny



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

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

[Tepuonnueckuii 3aKOH U
IIepunonnueckas cucrema

bubmmoreka [JOK
3.1 XUMHYECKUX 3JIEMEHTOB /JI. 7 1

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

N. MenpneneeBa. Ctpoenue
aTroma

XUMHUUYECKAA CBI3b.

3. OKuCIUTEIbHO- 10 1 bubnuoreka [{OK

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

Uroro no pazneny 17

[IpomexxyTouHnas
4.1 aTTecTarus (KOHTPOJIbHAs 1 1
paborta)

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 68 > >
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25
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Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
51 [TpomexxyTouHas arrectanus (KOHTPOJIbHAS 1
' pabora)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcesbl
1 [Ipeamer xumun. Pons xumuu B 1 4.09 bu6nunorexa LIOK
JKHM3HH YeJIoBeKa. Tesa v BelecTBa ' https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MMO3HAHUS B 1 6.09 bubnunoreka LIOK
XMMUHU ' https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 11.09
3 «IIpaBuna paboTsl B 1abopaTopuu 1 1 Bbu6mmotreka [JOK
npuémbl 00paIeHNs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
YucThle BEIIECTBA U CMECH. 13.09 bubnmorexa LIOK
4 . 1
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 18.09
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [IOK
a . puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»
20.09 bubnmnoreka LIOK
6 A 1
TOMET M MOJIEHYIIHL https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE DJIEMEHTBI. 3HAKU 1 25.09 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U caoXHBIE BElleCTBa 1 27.09 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 210 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSTHCTBA COCTaBa 4.10
BellecTB. XUMuyeckas popmyiia. bubmmoreka [JOK
10
BaneHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCUTEIbHAs aTOMHAs Macca. 9.10
11 OTtHOCHUTEIbHAS MOJICKYISIpHAS bubmorexa [IOK
yIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1o XUMA4YECKOTO 11.10 bu6nmnorexa LIOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemiectsa. Mosb. 16.10 bubnunoreka LIOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. 18.10 bubnunoreka LIOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKK U yCIOBUS MPOTEKAHUS 23.10 bubmuoteka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. 25.10 bu6moteka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brramciaenus konmuecTsa, MacChl 6.11
17 BEIIIECTBA 10 YPaBHCHUSIM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanus XuMuyeckux 8.11
18 €aKIi (COCAMHEHUS, PA3JIOKEHUS bubmmorexa LIOK
peardi A P : https://m.eds00.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- 13.11
19 sHIuKIoneauct. O600IeHe 1 bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIMsl 3HAHUI
20 KonTtponbHast padora Nel o reme 15.11 bub6muorexa [IOK

«BemecTBa 1 XUMHUYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290
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Bo3agyx — cmech razos. Cocras

20.11

21 Bo3yxa. Kucinopon — snemeHT u bubmmorexa [JOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
®dusnueckue 1 XUMHUECKUE 22.11
29 CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0sbI MoTy9YeHHsI KHCIIOPO/Ia B 27.11
23 71a00paToOprUu M MPOMBIIUICHHOCTH bubmmorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI 29.11
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXMMHYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TomnuBo (HepTh, yrojib U METaH).
25 3arpsi3sHeHHEe BO3yXa, CIIOCOOBI €ro 4.12 bubnnorexa [TOK
P X, ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTuyeckas padora Ne 3 o Teme 6.12
26 «[Tomyuenue u cobupanue brbmmorexa [TOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHUE €TO CBOHCTB
97 Bonopon — anemeHT u npocroe 11.12 bubmmnoreka HOK
BelecTBo. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnueckue 1 XUMHYECKUE 13.12
28 cBolicTBa Bogopoaa. [IpumeHnenue bubnnorexa [IOK
pora. 1p https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsITHE O KUCIIOTaX U COJISX 18.12 bubmmorexa [IOK

https://m.edsoo.ru/ff0d50d2
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30 Crioco0sbI moTy4eHus BOAOPOia B 20.12 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas padora Ne 4 mo Teme 25.12

31 «ITonyuyenue u cobupanue BOAOPOIA bubmmorexa LJOK

y . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY»

32 MoutsipHbIii 00bEM ra30B. 3aKOH 2712 bubnmnoreka HOK
ABorazipo ' https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM 10.01 bubmmorexa [JOK

t . Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brrancnenust 006EMOB ra3oB 1o 15.01

34 ABHEHHIO PEAKIIUU Ha OCHOBE bubmmorexa [JOK
yp “p . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOILICHUH T'a30B

35 duznyeckne 1 XUMHYECKHe 17.01 bubmuoreka [{OK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstie 06 22.01 bubnmoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTens. 24.01

37 HackiiienHbie 1 HEHACBIIICHHBIC bubmmoreka IIOK
pacTBOpbl. MaccoBas 70JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuueckas padota Ne 5 mo Teme 29.01

38 «ITpurotoBieHue pacTBOPOB ¢ bubnuotexa [JOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA

39 KontpomnsHas pabora N2 o teme 31.01 bubmuoreka [IOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342
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40 Oxkcuppl: cocTaB, KacCU(PUKAIINS, 5.02 bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnne u XxuMHuyeckue CBOWCTBa 7.02

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa OK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHOBaHMSI: COCTaB, Ki1accudukarus, 12.02 bubaunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHre 1 XUMHUYECKUE CBOICTBA 14.02 Bbu6mmoteka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarms, 19.02 bu6nmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHre 1 XUMHUYECKUE CBOICTBA 21.02 bu6mmoteka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa, 26.02

46 CHOCOéLlf HIE)J'I ‘{)eHI/I}I XI/IMI/I‘IZSKI/IG bubmorexa LOK

. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Perenue 28.02

47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoteka [OK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

['eHeTHYECKas CBA3b MEXKTY
48 KJIaCCaMH HEOPTaHUYIECKHIX 5.03 bubmmorexa [JOK
. p ' https://m.edsoo.ru/00ad9a50
COCTUHEHUI

49 O06o0mIeHre U cucTeMaTH3aIus 7.03 bubmuoreka [{OK
3HaAHUU https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme 12.03
" but6mmoreka [IOK

50 OCHOBHBIE KJTACChI HEOPTaHHMUECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBbie MOMBITKU KIACCU(PUKAIIN 14.03
51 XUMUYECKHX AeMeHTOB. [loHaTHe 0 bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX 3JIEMEHTOB
[lepronnyeckuii 3aK0H U 19.03
59 [lepnoauueckast cucrema Bbu6mumotexa [JOK
XUMHUYECKHX 3eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
MenpneneeBa
53 [Tepuoapl, rpynmbl, MOATPYIIIBI 21.03 bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 504 bubnnorexa [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK 4.04
. bubmuoreka [{OK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl [[. 1. Menaeneesa
XapakTepHUCTUKAa XMMUYECKOTO 9.04
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubmuoreka [{OK
ITepuoauueckoit cucreme /l. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa 11.04
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIN, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB 16.04 bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xuMuueckas CBI3b 18.04 bubmmorexa TIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHAas ONsipHAs XUMUYECKast 23.04 bub6muorexa [IOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanenTtHast HenomsipHas 1 25.04 Bbu6mmoteka [JOK
XUMHUYECKas CBAI3b https://m.edsoo.ru/00adaab9
30.04 bubnuorexa [JOK
62 CTeneH, okuCICHSS 1 https://m.edsoo.ru/00adae28
63 OKHCIIMTEIIBHO-BOCCTAaHOBUTEIILHBIC 1 2.05 bubnuorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
bub6numoreka [IOK
64 OKHUCITUTENN U BOCCTAHOBUTEIIH 1 7.05 https://m.edsoo.ru/00adb076
Pemenue 3agau mo reme 14.05
65 «OKHCITUTEIBHO- bubmorexa HOK
https://m.edsoo.ru/00adb076
BOCCTAHOBHUTEJIbHBIC PEAKIIHIDY
Kontponsnast padora Ne4 o reme 16.05
66 «CtpoeHue atoMa. XuUMHYECKAst 1 bubmorexa HOK
P ' https://m.edso00.ru/00adb486
CBSI3b)»
67 O06o0mIeHre U cucTeMaTr3aIus 1 21.05 bubnuoreka [{OK
3HaHUH 3a Kypc 8 Kiacca https://m.edsoo.ru/00adb33c
68 [TpomexyTouHas aTTecTanus 1 23.05
(KoHTpoJIbHAs paboTa)
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara un¢poBbIie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue A bp
Bcero u3ydeHusi oOpa3zoBaTebHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 209 bubnnorexa [JOK
XUMHYECKHUX 2j1eMenToB 1. . ' https://m.edso0.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU 4.09

2 CBOMCTB XMMHUYECKUX DJICMECHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 9.09 bubmmoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUYECKO# CBS3H M THITBI 1 11.09 bubmuoreka [{OK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme 16.09

5 «IToBTOpEHUE U yriIyOIeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kmacca»

5 Krnaccudukanus XuMuueckux 1 18.09 bubmunoreka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKON 23.09

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorexa I[JOK
PEAITHH. https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIIUIX

g [ToHsATHE O XUMHYECKOM 1 25.09 bubnuoreka [{OK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
OKucCIUTEeNbHO- bubmuorexa [IOK
9 30.09
BOCCTaHOBUTEJIBHBIE PEAKLIMU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranu. CHIbHBIE U ci1a0ble 2.10 Bubmaorexa ITOK
o HHALHIH. ' https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS peaKIil 7.10 Bubmiorexa OK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U 9.10
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
XUMHYECKHE CBOMCTBA COJIEH B 14.10
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [ToHsATHe 0 TUAPOIN3E CONIEH 16.10 bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTUu3aIus 21.10 bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. 23.10
16 «Perrenue skcrepuMeHTaAIbHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3aga9dy
Kontponbnas padota No2 o teme 6.11
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mas xapakTeprCcTHKa raJIOTeHOB. 11.11
18 XHWMHYECKHE CBOMCTBA HA TIPUMEPE bubmmoreka [JOK
xJjopa https://m.edsoo.ru/00addfe2
Xnoposogopona. ConsiHast KUCIOTa, 13.11
19 XI/IME%CIZI: CIBLOI‘/'ICTBa MOJTyYCHHUE bubmmorexa [JOK
> oMY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padota Ne 2 o Teme 18.11
20 «ITomydyeHne CONSTHOM KHCIIOThI bubmorexa [IOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Boluncnenus no ypaBHEHUsIM 20.11
21 XUMHYECKUX PEaKIUi, €CIu OJ1H bubmorexa HOK
pearinty, A https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BbITKE
99 OO01as xapakTepuCcTHUKa SJIEMEHTOB 25.11 bubaunoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(DUKALIUYU CEPBI. 27.11
23 Haxoxnenue cepsl u €€ bubmmnoreka HOK
COCIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO/, CTPOEHHUE, 2.12
24 (I)HI;)I/IHCCKECJII/I xnf/mqecm/le bubmorexa LOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KHCIIOTA, 412
25 ¢bu3znyeckrue 1 XuMHU4YeCcKHe Bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE peaKIuu, JICKAIINE B 9.12
peaitt n bubnmnorexa [JOK
26 OCHOBE IPOMBIIIUIEHHOTO crioco0a

MOJIYUCHUA cepH0171 KHUCJIOTBI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsA3HEHUE
OKpPY’Karolllen cpeabl
COEIMHEHUSIMU CEPbI

97 Brrancienune MmaccoBoit 1011 11.12 bu6nuoreka [IOK
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepruCTHKA SJIEMEHTOB 16.12
VA-rpynmsl. A30T,

28 aCIIPOCTPaHEHHE B IIPUPOJIE bubmorexa [JOK
pacipoctp PHPOZE, https://m.eds00.ru/00adeea6
(bu3HUYeCcCKre U XUMUYICCKUE
CBOICTBA
AMMHaK, ero pU3ndYecKue u 18.12

29 XHMUYECKHE CBOMCTBA, IOIyUYEHUE bubmorexa LIOK

’ y https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTrueckas padora Ne 3 o Teme 23.12
30 «IlomyyeHne aMMuaKa, U3y4cHUE bubmorexa [TOK
e Y https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCIIOTA, €€ (hU3MIecKue 25.12 bubnmoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH 13.01
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHYECKOE bubmorexa HOK
YAODP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCAMHEHMSIMH a30Ta
®dochop. Oxcup docdopa (V) u 15.01

33 (1)00((11))0 pHaSI KHéIH((i))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B 20.01 bubmuoteka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOTHOM cpenbl hocdaTaMu

VYrnepoa, pacnpocTpaHeHuUE B 22.01
35 npupoje, Gpuzndeckue u bubamorexa LIOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBONCTBA
Oxkcuapl yraeponaa, ux pusznyeckue 27.01
1 XUMUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJH 29.01 bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme 3.02
38 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[lepBoHayanbHBIE TOHATHUS 00 5.02
39 OpraHUYECKUX BEIISCTBAX KaK O bubmorexa HOK
p B https://m.edso0.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemnuii u ero coequHeHUS 10.02 bubmorexa [JOK
p & https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. 12.02
41 Pemenue skcriepuMeHTAIbHBIX bubmuoreka [IOK
3aja4 1o teme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS
KonTponbHas pabota Ne3 mo Teme 17.02
. bubmuoreka [{OK
42 «BaxHeine HeMeTalIbl ¥ UX

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OO01mmas xapakTepucTuKa 19.02
XUMHYECKHUX 3JICMEHTOB —
MeTaJIoB. MeTauinueckas CBs3b U
43 MEeTaJUInYecKas KpucTaaaindeckas bubnmnoreka HOK
pemérka. Pu3ndyecKue CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIIOB
XUMHYECKHE CBOMCTBA MCTAJIJIOB. 24.02
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
O61ue cnocoObl MoTy4YeHUs 26.02
MetaiuioB. CriaBel. Beraucienus
45 10 YPAaBHEHMSM XUMHYECKUX bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peaxIuii, eCIii OJTUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [ToHsITHE O KOPPO3UU METAILIIOB 3.03 bubmmorexa [TOK
https://m.edso0.ru/00ae1278
5.03 bu6nmorexa LIOK
47 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2
48 OxcuIbl ¥ THIPOKCH/IBI HATPHS U 10.03 bubnmorexa LIOK
KaJus https://m.edsoo.ru/00ael4b2
49 [lemoyHO3eMENBHBIC METAILIBI — 12.03 bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiime coenUHEHNS KaAJIbIUI 17.03 bubmmorexa TIOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMATU3 A 19.03

3HaHUH
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59 JKECTKOCTE BOMBI U CIIOCOOKI €€ 31.03 bubmmorexa [JOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTL BOABI M METOEI €6 2.04 bubnnorexa LHOK

" https://m.edsoo.ru/00aelae8
yCTpaHeHUs
AJIFOMUHMI

54 704 bu6nmoteka [IOK

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

55 AMdoTepHBIC CBONCTBA OKCHIA U 9.04 bubaunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

14.04 bubnuoreka [{OK

% Keneso https://m.edsoo.ru/00ae1d86

57 OKcuIbl, THIPOKCUIBI U COJTH 16.04 bubnnorexa [{OK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6

58 O06001IeHre U CUCTEMATU3AIIHS 21.04
3HAHUU
ITpakTruueckas padora Ne 7. 23.04

59 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [JOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHCHUSD)

Brruucnenust no ypaBHeHUSIM 28.04
XUMHYECKHUX PEaKIIHid, €CIIU OJUH

60 U3 pEareHToB JIaH B U30BITKE WU bubmuoreka [IOK
COCPKUT MpuUMecH. Berancnenus https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peaknuu

61 O00011IeHNE U CHCTEMATH3ALIHS 30.04

3HAHUH
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KontponsHas padora Ne4 o reme 5.05

62 «Baxxnelme MeTaibl U UX 1
COCIMHEHUS»

63 BemectBa u marepuassi B 1 7.05 bubmuorexa [IOK
MMOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arpsi3sHEHUE 12.05

64 OKpY’KaroIien cpespl. Poias xumun B 1 bubmmorexa LJOK

https://m.edsoo.ru/00ae4270
PEIICHUHN YKOJIOTHYECKUX MPOOIeM

65 O000I11IeHIE U CUCTEMATU3AIUS 1 14.05 bubnunoreka LIOK
3HaHUH 3a Kypc 9 kiacca https://m.edsoo.ru/00ae4270

66 [TpomexyTouHas arTecTanus 1 19.05
(xoHTpONIBHAs paboTa)

OBILIEE KOJIMYECTBO YACOB I10 66
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Y4eOHO-MeTOANYECKUI KOMIUIEKT JUIsl U3yUEHUs Kypca XUMHUHU B 8 — 9 kilaccax, CO3/1aHHbII
aBTOPCKHUM KOJIEKTUBOM 1o pykoBozacTBoM O. C. I'abpuensna, conepxuT, KpoMe yueOHbIX
nocoOuii, yaeOHO-METOANYECKHE U TUAAKTHYECKHIE TOCOOUs, TETPaI ISl BBITIOJTHEHUS
1a00paTOPHBIX U MPAKTHYECKUX PAOOT U Ip.

8 KVIACC
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Xumus. 8 kimacc/I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBenieHme.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Meroguueckoe nmocobue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).

2. [Tporpamma Kypca XuMuu i 8 — 9 Ki1accoB 001Ie00pa30BaTEIbHBIX YUPEKICHUI
(aBTopw! O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).

3. Pabouas terpanp. 8 kinacc (aBTopsl O. C. I'abpuensn, C. A. Cnaakos).

4. Terpanp a5 1a00OPaTOPHBIX OMBITOB U NMpakTHUeCKUX padoT. 8 kiacc (aBropsl O. C.
I'aGpuensn, 1. B. AkcéHosa).

5. Xumus B Tectax, 3a/1ayax u ynpaxsnenusax. 8 kiacc (aBropsl O. C. 'abpuensiu, U. B.
Tpury6uak).

6. DnexTpoHHas popMa yueOHHKA.

9 KJIACC
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. Xumus. 9 kinace/ I'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A., AKunoHepHoe
obmectBo «M3narenscTBO «IIpocBenienne.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Metoauueckoe nocobue. 9 kinacc (aBropst O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB).

2. IlporpamMma Kypca XumMuu Juisi 8 — 9 Ki1accoB 00111€00pa30BaTENBHBIX YUPEKICHHIN
(aBtopst O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrnagakoB).

3. PabGouas tetpanp. 9 kinacc (aBropsr O. C. I'abpuensn, C. A. Cinankos).

4. Terpaaw Ay 1aOOPaTOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 9 kiacc (aBTopsr O. C.
I'abpuensn, Y. B. AkcéHona).



5. XuMmusl B TeCcTax, 3aj1auax u ynpaxHeHusx. 9 kinacc (aBropsl O.C. IN'abpuensn, 1. B.
Tpury6uyax).

6. DiekTpoHHas popMa ydeOHHUKa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. UHTEepHeT-pecypchbl HA PYyCCKOM SI3bIKe

1. http://www.alhimik.ru. [IpeactaBieHs! cieayrompe pyoOpuKu: COBEThI a0UTYPHEHTY,
YUUTETI0 XUMUH, CIIPABOYHUK (OUYEHBb OOJIbIIIAs MOA00pKA TAOJIHUII ¥ CIIPABOYHBIX
MaTepuasoB), Becénas XUMHUs, HOBOCTH, OJIMMIIUA/IbI, KyHCTKaMepa (MHOTO HHTEPECHBIX
HCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru. XKypaan « XuMUs ¥ )KU3Hb» MOHATHO U 3aHUMATEIHbHO PACcCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHsIii )xypHaT « XUMUKU U XUMHSD», B
KOTOPOM IPE/ICTABICHBI OMBITHI [0 XMMHHU U 3aHUMATEIbHAs HHPOPMAIIHS, TO3BOJISIOLIHE
YBIICYb YYCHUKOB SKCIIEPUMCHTAIBHON YaCThIO MIPSIMETA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa 1o XUMHUH.

5. http://www.prosv.ru/. [TocoOust 1151 ydammxcsi, B TOM YHCJIC JUIsl IIOJTOTOBKU K HTOTOBOM
arrectanuu (OI'D u EI'D), MeToauueckue mocooust Ui yuYuTenei, HayYHO-TIOMyJIsipHast
JTUTEepaTypa Mo XUMHUH.

6. http://1september.ru/. )KypHan npenHa3Ha4eH HE TOJIBKO I yurTelel. B HéM
MPEJCTAaBICHO OOJIBIIIOE KOJMYECTBO padOT YUYCHUKOB, B TOM YHCJIE UCCIIEA0BATEILCKOTO
Xapakrtepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIN TTOPTAI CO
CCBIJIKaMU Ha 00pa3oBaTeIbHbIC CATHI IO XUMHUH.

8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMHUYECKHX 3JIEMEHTaX, WITFOCTPUPOBAHHBIH
HKCIIEPUMEHTOM.

2. COOpHUKH IeMOHCTPALMOHHBIX OINBITOB.

3. Bugeoypoxu. Xumus 8 kiacc. Infourok. Buneoypoku. Xumus 9 knacc. Infourok.



