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HOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTKa y4eOHOr0 nmpeaMera:

[Iporpamma o XuMuUu Ha ypOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus COCTaBJI€HA HA OCHOBE TPEOOBAaHUI K pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOT'O 001IeTr0o o0pa3oBanusi, mpeacrabieHHbix B GI'OC OO0,
a Tak)Ke Ha OCHOBE (penepanbHON paboyeil MporpaMMbl BOCIIUTAHUSA U € YYETOM KOHIENIUHU IIPENoJaBaHus y4eOHOTo
npenMera «XHUMHUs» B 00pa30BaTenbHBIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma o xumuu Ja€T NpeACTaBICHUE O LENAX, OOIIEH CTpaTeruu 00yUeHusl, BOCHIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi cpeJIcTBaMu y4eOHOro MpeIMeTa, yCTaHaBIMBAET 00s3aTEIbHOE MPEAMETHOE COIEpIKAHNE,
MpeyCcMaTPUBACT paclpeIeNIieHUE ero Mo KjlaccaM U CTPYKTYPUPOBAHUE 0 pa3jiesiaM U TeMaM IIPorpaMMBbl IO XUMUH,
ONpeeIIsieT KOJIMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKU COAEPIKAHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTD
W3YUYCHUS] XUMHUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKH Y4eOHOr0 Mpoliiecca, BO3PACTHBIX
0COOEHHOCTEH 00yUJaroIUXCs, OMPELSISIET BO3MOKHOCTH MIPEAMETA IS peasiu3aliuu TpeOOBaHUM K pe3ybTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa3oBaHus, a TaKxKe TpeOOBaHUMN
K pe3yJibTaTaM 00yUY€HHUsI XUMUU Ha YPOBHE IIeJIei N3yUYeHUs MPeIMETa U OCHOBHBIX BUJIOB YUE€OHO-TTO3HABATEIbHON
JESTETHLHOCTH 00YUaIOIIErocs 0 OCBOCHHUIO yIeOHOTO COJIepKAHUSI.

3HaHWE XUMUHU CITYKUT OCHOBOM JJIs1 (POPMUPOBAHUS MUPOBO33PEHUS 00YyHAIONIEroCcs, €ro MPeACTaBICHHHN O
MaTepuaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAOT (GOPMUPYEMbIE XUMHUEH MPEACTaBICHUS O
B3aMMOTIPEBPAIICHUSX YHEPTUU U 00 IBOJIOIIUHU BEIIECTB B MIPUPO/IE, O My TIX PEIICHUS TII00aTbHBIX TPOOIeM
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUICCKOM, TUIIIEBON M SKOJOTHIECKON OE30IMacHOCTH,
po0JieM 3IpaBOOXPAHCHMUSI.

HEJIN U3YUYEHUA YUEBHOI'O ITIPE/IMETA:

HN3Yy4YCHUC XUMUHN



CIIOCOOCTBYET pealn3aiiyl BO3MOXKHOCTEH ISl CAMOPa3BUTHS ¥ (POPMUPOBAHUS KYIBTYPhI IMYHOCTH, €€ 001Iel 1
(GYHKIHOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B (QOPMUPOBAHKME MBIIIICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00YUaIOIUXCsl, HABBIKOB X
CaMOCTOSITETIbHOU YUEOHOU eI TENHbHOCTH, YKCIIEPUMEHTAIBHBIX U UCCIIEI0OBATEIHLCKUX YMEHHM, HEOOXOAUMBIX KakK B
MOBCEHEBHOM KU3HU, TaK U B TPO(HECCUOHATILHOM 1eITeTbHOCTH;

3HAKOMUT CO creu(UKON HAyYHOIO MBIIIJICHUS], 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsi/1a HA €IMHCTBO NMPUPOIBI U
YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00yYaroInXcs;

croco0cTByeT (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K IPUPOJIC, K UETIOBEKY,
BHOCHT CBOM BKJIaJT B 9KOJIOTHYECKOE 00pa30BaHUE O0yJarOITHUXCA.

JlaHHbIC HaMIpaBIEeHUS B 00YUYEHUN XUMHUHU 00ECIIEYNBAIOTCS CIICIM(PUKON CoepKaHUs yaeOHOTO TpeIMeTa, KOTOPHIM
SIBJISICTCSI TICIarOTMYECKH aJIalTHPOBAHHBIM OTPKCHHEM 0a30BOM HAyKW XMMHUH Ha OMPEACIEHHOM dTare e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1IIero 00pa3oBaHKsl OPUEHTUPOBAH HA OCBOEHUE 00YUYAIOIUMUCS CUCTEMBbI
MEPBOHAYAJIbHBIX MMOHITUNA XUMHUU, OCHOB HEOPTrAHUYECKON XMMHUH U HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX IMOHITUN
OPraHUYECKON XUMHHU.

CtpyKTypa cofepKaHus MPOrpaMMBbl 10 XUMUHM chOPMHUPOBAaHA HA OCHOBE CUCTEMHOI0 MOAXO0a K €€ U3yUYECHHUIO.
ConepxaHue CKJIaJbIBAETCS U3 CUCTEMBI TOHATUM O XUMHUUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMbI TOHSATUNA O
XUMUYECKO# peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI IO MPUHITUITY TIOCIE0BATEIIBHOTO PA3BUTHS
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuonnueckoro 3akona 1. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YUYCHUA O CTPOCHHUU aTOMa U XUMHUYECKOU CBiA3HU,



— IIPEICTaBICHUN 00 JIEKTPOIMTUYECKON AUCCOIUAIINH BEIIECTB B paCTBOPaX.

TeOpeTI/IquKI/Ie SHAHUA paCcCMAaTPUBAIOTCA HA OCHOBC SMITMPUYCCKU ITOJTYYCHHBIX U OCMBICIICHHBIX (I)aKTOB,
Pa3BUBAIOTCH IMOCIICAOBATCIIBHO OT OAHOT'O YPOBHA K IPYIOMY, BBIIIOJIHAS q)YHKHI/II/I O0OBSCHCHUS H IMPOTrHO3UPOBAHUA
CBOfICTB, CTPOCHUS U BO3MOKHOCTEH IMPAaKTHYCCKOT0 IPUMCHCHHA U ITOJTYUCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHure mporpaMMbI 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHHIO TIPEICTABICHUS] O XUMHUYECKOW COCTABIISIONIEH
HAay4YHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOJIBI, HEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHHIO U METOJaM
MO3HaHUs B HayKe. M3yueHrne XuMuu mporucXOoaUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3YUYCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buonorus. 5—7 knacco» u «duznka. 7 Kiaacey.

[Ipu n3ydeHnn XuMuu MPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XUMHYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JIESITENHbHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHhI. 3a/1aua
y4eOHOT0 TIpeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbBI XMMUYECKUX 3HAHUM — BaXXKHEHIIUX (PaKTOB, MOHSITHUH,
3aKOHOB M TEOPETHUECKHUX MOJOKEHUHN, JOCTYTHBIX 0000IIIEHNI MUPOBO33PEHUECKOT0 XapaKTepa, A3bIka HAyKH, B
MPUOOIICHUN K HAYUYHBIM METOJIaM MO3HAHUS MPY M3YUYECHUH BEIECTB M XUMUYECKUX PeaKIni, B GOPMUPOBAHUU U
Pa3BUTUH MMO3HABATENBHBIX YMEHUI U UX IPUMEHEHUHU B YUEOHO-TI0O3HABATEILHON U y4eOHO-UCCIIEI0OBATEILCKOM
JeSITeTbHOCTH, OCBOCHUH MPABHII 0€3011aCHOT0 OOpAaIleHHs C BEIIECTBAMH B TOBCETHEBHOMN KU3HHU.

HpI/I HN3YUYCHUN XUMHU Ha YPOBHC OCHOBHOI'O 06HICFO O6pa3OBaHI/I}I BaXHOC 3HAYCHHC HpI/IO6pCJII/I TaKHuC IICJIN, KaK:

— (OpMHUPOBAHNE UHTEIUIEKTYaAJIbHO Pa3BUTOM JINYHOCTH, FTOTOBOM K CaMOOOPa30BaHUIO, COTPYTHUYECTRY,
CaMOCTOSITEIbHOMY MPUHATHIO PEIICHUHN, CTIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HH;

— HAIPABJICHHOCTh 00YYEHUS HA CUCTEMAaTHIECKOE MPUOOIICHNE 00YUYaIONTUXCs K CAMOCTOSITEIbHON TTO3HABATEIILHOMN
JeSTEILHOCTH, HAYYHBIM METOaM MO3HaHUSs, (POPMUPYIOITUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XMMUMU;

— o0ecrieueHue yCclIOBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa Pa3HOOOPA3HOM J1eATENbHOCTH,
MO3HAHUS U CAMOIIO3HAHUS, KJIIFOYEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIIUN ), UMEIOIIUX YHUBEPCATHLHOE 3HAUCHUE /IS
Pa3TUYHBIX BUJOB ACSATEIBHOCTH;



— hopmupoBanue o01IeH (PYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIC YMEHUN OOBSICHATH U
OIICHMBATh SBJICHUS OKPY’KAIOIIETO MUPA, UCITONIB3Ys 3HAHUS U OIBIT, OJyYCHHBIC TTPH U3YYCHUH XUMUHU, TPUMCHSTh
WX TPU PEIICHUH MPOOJIeM B MOBCETHEBHON KU3HU U TPYIOBOU NEATEILHOCTH;

— ¢hopMHpOBaHUE y O0YYAIOIINUXCA TYMAHUCTHUYECKUX OTHOIIEHUN, TOHUMAaHUS HEHHOCTH XUMUYECKUX 3HAHUM JJ1s1
BBIPAOOTKH SKOJIOTMUYECKHU 1[e1€cO00pa3HOro MOBEACHUSI B OBITY U TPYJOBOM AESITEIbHOCTH B LEISIX COXPAHEHUS
CBOETO0 3710pOBbs U OKPY’KAIOLIEN IPUPOJHON CPELBI;

— pa3BUTHE MOTHBAIMH K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS
00IIeYeIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMUIIS M HATPABICHHOCTH JaTbHEHIIIETO
oOyueHus.

Mecto npeamera B yueOHOM IUIaHE:

OO611ee YynciI0 YacoB, OTBEIEHHBIX [T U3YUYCHUS XUMHH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, COCTABIsSET B 9
Kiacce — 68 gacoB (2 yaca B HEJEIIO).

COILEPKAHUE YYEBHOI'O ITPEIMETA
BemecTBo M XMMH4YeCKasi peakius

[Tepuoauueckuii 3axoH. [lepuonnueckas cucrtema xumuueckux smemeHToB . Y. MenaeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KaJbLUSI U UX
COEIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoandeckoil cucreMe U CTpOSHUEM MX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMAYECKON CBSI3U. THUIIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUNA KPUCTATUIMYECKON PEIIETKU U BU1a XUMAYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIECTB. XUMUUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCAaM HEOPTraHWYECKUX COCIMHEHUN, TCHETUYECKAs! CBSI3b HEOPTAaHUYECKUX BEIIECTB.



Krnaccudukanus XuMHUUECKUX peaklril 0 pa3IMuHbIM MIpU3HAKaM (TI0 YHCITy U COCTaBY yYacCTBYIOIIUX B PEaKIIUU
BEIIECTB, M0 TEIIOBOMY (P PeKTy, M0 NUBMEHEHHIO CTENEHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 10
YYACTHIO KaTau3aTopa). DK30- U S3HI0TEPMHUUECKUE PEAKIIUN, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue 0 ckopocTu XuMHuueckon peakuuu. [lonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKLIUAX.
IToHATHE O TOMOTEHHBIX U Ire€TEPOreHHbIX peakuusax. [Ionstue o karanuse. [IoHsATHE 0 XUMUYECKOM PAaBHOBECHUH.
@akTOpBI, BAUSAIOIINE HA CKOPOCTh XMMUYECKOW PEAKIIUU U MTOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIIMTETLHO-BOCCTAHOBHUTEIILHBIC PEAKITUH, JIEKTPOHHBIN 0ajJaHC OKHCIUTEILHO-BOCCTAHOBUTEIIBHON PEAKIIUN.
CocraBneHue ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHI C UCIIOIB30BAHIEM METO/IA JICKTPOHHOTO
OajtaHca.

TGOPI/IH BJIGKTpOJII/ITI/I‘{CCKOﬁ Jucconuraluun. QHCKTpOHI/ITBI N HCIJICKTPOJIUTHI. KaTI/IOHLI, aHUOHBIL. MexaHu3m
Jucconranu BEICCTB C Ppa3/IM4YHbIMU BUIaMHU XUMHYECKOM CBsI3U. CTEIEHb Jucconuranumn. CuiipHBIE U cl1a0bIe
QJICKTPOJUTHI.

Peakuuu nonHoro oOMeHa. Y ciioBust NpOTEKaHMsI peakluii HOHHOTO OOMEHa, MOJIHbIE U COKPAIEHHBIE HOHHBIE
ypaBHeHus peakuuid. CBoWCTBa KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOTUTUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTIEH.

XUMHUYECKHH IKCIIEPUMEHT:

03HAKOMJICHUE C MOJICTISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTAHUYECKHUX BEIIECTB — METAJUIOB U HEMETaUIoB (Tpaduta
U ajiMasa), CJI0KHBIX BEUIECTB (XJIOpHUIa HATPUs ), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON peakiuu OT
BO3/JICHCTBUS Pa3IUYHbBIX (PAKTOPOB, UCCIEAOBAHUE HIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCa TUCCOLMAIINN
KHCJIOT, LIEJI04Yed U coJiel (BO3MOXKHO MCITOIB30BAaHNE BUJIE0 MATEPHUAIIOB), IPOBEJEHUE OIBITOB, MILTIOCTPUPYIOIIHAX
MPU3HAKY IPOTEKAHMS pEeaKIil HOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJEIECHHE ra3a, 00pa3oBaHUE BOJIbI), OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI (TOpEHUE, PEAKIINH PA3TI0KECHUS,
COEIMHEHMSI ), paClIO3HABAHNE HEOPTraHWYECKHUX BELIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKMii Ha MOHBI, PELICHUE
AKCIEPUMEHTAIBHBIX 33/1a4.



HemeTanabl 1 UX cOeAMHEHUS

O6mras xapaktepuctuka rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENeHU OKucieHus. CTpoeHue u
¢du3ryecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOTEHOB. XMMUYECKHE CBOWCTBA HA MMPUMeEpPE XJI0pa (B3aMMOJIEHCTBHE C
MeTaJUIaMH, HEMETAJlJIaMHy, 1IeJo4aMu ). Xja0poBoaopo. CosiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJy4YEeHHE,
npuMeHeHue. JlencTBue xjaopa v XJIOPOBOAOPOIa HA OPTaHU3M YeJI0BeKa. BakHelme XI0puIbl U UX HAXOKICHUE B
pUPO/IE.

OO6mras xapaktepuctrka 3jaeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.
Ctpoenue u pu3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEPhl. AJUTOTPOITHBIE MOAU(PUKAIIUN KUCIOPOa U
cepbl. XuMUYECKHe CBOMCTBa cepbl. CepoBOOPO, CTpOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA. OKCUIIBI Cephbl Kak
MPEJICTaBUTENHN KUCITOTHBIX OKCUA0B. CepHast KucioTa, GU3nYecKre 1 XMMHUYECKUE CBOMCTBA (001I1e Kak
IIPEICTaBUTEIS KJIacca KUCIOT U cienuduyeckue). XuMUYECKUE PEaKkilii, JeKallie B OCHOBE MPOMBIILIEHHOTO
crocoba moJyrydeHust cCepHor KUCIOTHL. [IpuMenenue cepHoit KuciaoThl. CoJid CEpHOM KUCIIOTHI, KAUeCTBEHHAS PEaKIIHs
Ha cynbdaT-uoH. HaxoxaeHue cepbl u e€ CoeIMHEeHN B TPUPOJIe. XUMHUYECKOE 3arpsi3HEHNE OKPY KAIOIIEH CpeIb
COEIMHEHUSIMU Cepbl (KUCIOTHBIE I0XK/IH, 3aTPSA3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAICHHUS.

O6m1as xapakrepuctuka 3aeMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTePHbIE CTETIEHH OKUCIICHHUS.
A30T, pacrpocTpaHeHUEe B pUpoje, Gru3ndeckre 1 Xummuieckue cBoiictsa. KpyroBopor azora B mpupojie. AMMHAK, €ro
dusnUecKue 1 XMMUYECKHE CBOWCTBA, MOTyYeHue U npuMeHenne. Colm aMMOHUS, X PU3NYECKUE U XUMUYECKUE
CBOICTBa, mpuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas KUCIIOTA, €€ MojdyyeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA (00IMe KaK MpeICTABUTENS Kilacca KUCIIOT U crienuduieckue). Mcmonp30BaHne HUTPATOB |
coJiell aMMOHUSA B KaU€CTBE MUHEPATbHBIX YA0OpeHNH. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COSAMHEHUSIMU
a30Ta (KUCJIOTHBIC JOKIU, 3arPsI3HEHHUE BO3/TyXa, MOYBBI U BOJOEMOB). Docdop, anaoTpornHbie MOAUDUKALIUN
docdopa, puznveckue u xumuueckue croiictBa. Oxeun dpocdopa (V) u pocdopHas kuciora, Gpu3nuecKue u
XUMUYECKHE CBOMCTBA, mosiyueHue. Mcnonb3oBanue GpocdhaToB B Ka4eCTBE MUHEPATBHBIX YA00OpESHUI.

O6mras xapaktepuctuka 3aeMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIICHHUS.
VYrnepon, auioTporHbie MO (DUKAIINN, pACTIPOCTPAHEHHUE B PUPOJIE, GPU3HUECKUE M XUMHYECKUE CBOMCTBRA.
Ancop6rusa. Kpyrosoport yraeposa B mpupoje. OKCUabl yriaepoja, ux Gpusndeckue 1 XuMHIEeCKUE CBOMCTBA, IEWCTBHE



Ha KUBBIC OPTaHU3MBI, IOJyYeHNE U IPUMEHEHNE. DKOJIOTHIECKHE TPOOIeMbI, CBsI3aHHbIE ¢ OKcuIoM yriaeponaa (IV),
rUnoTe3a riao0anbHOTro MOTEIUICHUS! KIIMMaTa, MapHUKOBbIN A (deKT. YrolibHas KUCI0Ta U €€ COMU, X (PU3NYECKUe U
XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TpuMeHeHue. KauecTBeHHas peakius Ha kKapOoHaT-uoHsbl. Mcnoib3oBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBIIILIEHHOCTH M CEJIbCKOM XO3SICTBE.

[TepBoHavanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCIMHEHHAX yriepoja (MeTaH, dTaH, dTHUJICH,
alleTUJICH, dTaHOJ, TJIUIEPUH, YKCYCHasl KuciioTa). [IpupoHbie ICTOUHUKHU YTJIEBOJAOPOA0B (YroJib, MPUPOIHBIN ras,
He(Th), IPOIYKTHI UX TIepepadboTKu (OCH3HH), UX POJIb B OBITY M MPOMBIIIUICHHOCTH. IToHSITHE 0 OMOI0rHYecKu
BaKHBIX BEIIECTBAX: )KUpaX, O€IKax, yrieBoJax — M UX POJIM B )KM3HM YejloBeKa. MaTepuaabHOe eUHCTBO
OpTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

KpemHuii, ero pusnyeckre 1 XUMUYECKUE CBOMCTBA, MOJydeHHE U TpuMeHeHne. CoeIMHEHUsI KPEMHUS B IIPUPOJE.
O6mme npeacrasiaeHus: 00 okcuae kpemuus (IV) u kpemuaneBoit kucinore. CUITUKATHI, KX UCIIOIB30BAaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelme cTponTenbHble MaTepuaibl: KepaMuKa, CTEKJI0, IIEMEHT, OETOH, JKele300€TOH.
[Ipo6embl 6€3011aCHOTO UCIIOIB30BAHUS CTPOUTENBHBIX MATEPHAJIOB B IIOBCETHEBHOM KU3HU.

XUMHYECKUMN IKCIIEPUMEHT:

n3yuyeHue o0pa3loB HEOPraHNYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIIOTBI, IPOBEIECHUE KaU€CTBEHHBIX PEAKLMI Ha
XJIOPUA-UOHBI U HAOII0JIEHUE IPU3HAKOB UX MPOTEKAHMS, ONBITHI, OTpakaroninue Gu3niyeckue 1 XMMUYeCKHe CBOMCTBA
raJIOT€HOB M UX COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB), O3HAKOMJIEHUE C 00pa3LaMu XJIOPHIOB
(ramoreHu10B), O3HAKOMJICHHE C 00pa3iiamMu Cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO MCTIOI30BAHUE BHICOMATEPHAIIOB),
HaOJI0IeHKe npoliecca O0yTIMBaHUA caxapa MoJl AeMCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOThI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIOTHI, MPOBEACHUE KAYECTBEHHOM PeaKIui Ha CyIb()aT-noH U
HaO0JI0IeHNE MpU3HaKa e€ IPOTEeKaHus, O3HAaKOMJIEHHE ¢ PU3NYECKUMH CBOMCTBaMU a30Ta, pocdopa U uX coeTMHEHUM
(BO3MO>XXHO KCIIOIb30BaHUE BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YIOOpEHUH, IOJTyYeHHE,
coOupaHue, pacrlo3HaBaHUE U U3YYCHHE CBOMCTB aMMHUAaKa, IPOBEICHIE KAaUeCTBEHHBIX PEaKIiii HAa MOH AMMOHUS U
docdaT-1uoH U N3yyeHue NPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
MeJBI0 (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), N3YUYEHUE MOJIETIEH KPUCTANINYECKUX PEMIETOK aaMasa,
rpadura, QyuiepeHa, 03HaKOMIIEHHE C TTPOLIECCOM aJCOPOIMHU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U



YCTPOMCTBOM MPOTUBOTA3a, MOJyUYeHHE, COOMpaHre, paclio3HaBaHUE U M3yYEHHE CBOMCTB YTJIEKHUCIIOTO Tasa,
IIPOBEJICHNE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUCHHE MIPU3HAKOB WX IIPOTECKAHUS,
O03HAKOMJICHUE C TPOAYKIIUEH CHIIMKATHOW MPOMBIIIIEHHOCTH, PEIICHHE YKCIIEPUMEHTAJIBbHBIX 3a/1a4 110 TEME
«Baxueinme HeMeTaJUIbl U UX COSTUHCHUSI.

MeTa/iibl 1 UX COEeAMHEHUS

OO01mas xapakTepucTHKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB Ha OCHOBAHMU UX MOJIOXKeHUs B [leproanueckoit cucreme
xuMuueckux aemeHToB . 1. Menaeneesa u crpoenus atroMoB. CTpoeHUE METAIUIOB. MeTaminueckas CBs3b U
MeTaJUIMYeCcKasi KpUCTAIINYECKAs PEIIETKA. DIEKTPOXUMHUUYECKHUN pAl HanpsDKeHU MetaiioB. dusndeckue u
XMMHUYECKHE CBOICTBa MeTauioB. OOuue crnocoOsl nony4yeHus MerauioB. [IoHsTHE 0 KOPPO3UM METaNIOB, OCHOBHBIE
CIOCOOBI 3aMTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATFOMUHUI, OpPOH3a) U UX IPUMEHEHUE B OBITY U
IPOMBIIUIEHHOCTH.

[Ilenounbie MeTauIbl: TTOJ0XKEHUE B [lepuoguueckoit cucteme xumuuyeckux 35eMeHToB 1. 1. MenneneeBa, cTpoeHue
HX aTOMOB, HaxOXAeHUE B IIpupoae. Pu3nuecKrue U XUMHUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI 1
TUIPOKCUABI HATPUA U Kaivs. [[puMeHeHne menouYHbIX METAIVIOB U UX COCITUHEHUN.

[Ilenouyno3eMeNnbHBIE METAUIBI MATHUNA U KAJIBLIUMMI: MOJIO)KEHUE B [lepnoanyeckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE UX aTOMOB, HAX0XAeHUE B npupojae. uznueckue u XMuMHYECKUE CBOMCTBA MAarHUs U
Kaublus. Baxunelme coequHeHus Kaablus (OKCU, TUIPOKCUT, Coyn). KECTKOCTh BOJIBI M CITOCOOBI €€ YCTPAHEHUS.

AunroMuHui: nonoxenue B [lepuognueckont cucreMe xumuueckux sneMeHToB /1. . MenaeneeBa, cTpoeHue aroma,
HaxoXXJIeHUe B Tipupojie. Pusnyueckre 1 XUMUIECKUE CBOMCTBA aIFOMUHMSA. AM(OTepHbIe CBOMCTBA OKCHJIA U
TUJPOKCHUJIA ATFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoit cucreme xumudeckux sneMeHToB 1. . MenaeneeBa, cTpoeHue aroma,
HaxoxaeHue B npupojae. dusnueckre 1 XUMUYECKHE CBOMCTBA kele3a. OKCubl, ruipokcuibl U conu xkenesa (1) u
xene3a (III), ux cocta, CBOMCTBA U TTOJTyUCHHUE.



XUMUYECKHH IKCIIEPUMEHT:

O3HAaKOMJIEHHE C 00pa3llaMyi METAJIJIOB U CIIABOB, X (PM3NUYECKUMH CBOMCTBAMU, H3yYCHHUE PE3YIIHbTATOB KOPPO3IUHU
METaJIJIOB (BO3MOKHO MCIIOJIB30BAaHUE BUICOMATEPHAIORB), 0OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHUJIA KAJIbIIUS U HATPUSI C
BOJI0M (BO3MOYKHO UCIOJIb30BaHUE BUIEOMATEPUAITIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, ITPOIIECCa TOPEHUS
Kesesa B KUCIIopoie (BO3MOYKHO MCIOJIb30BaHHE BUIEOMATEPHAJIOB), MPU3HAKOB IIPOTEKAHUS KaueCTBEHHBIX PEeaKIIHMA
Ha MOHBI: MarHus, KajabIus, aTloMUHUA, UHKA, *kere3a (II) u xxenesa (I1I), meau (I1), HabnroaeHre u onucanue
MPOIIECCOB OKpAIIMBAaHUS IJITAMEHU HOHAMU HATPHs, KaJus U KaJbIus (BO3MOXKHO MCIOJIb30BaHUE BHUIEOMATEPHAJIOB),
ucciaeaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U THAPOKCHUIA ITUHKA, PEIICHUE YKCITEPUMEHTAIBHBIX
3aJ1a4 110 TeMe «BaxkHeie MeTamibl 1 UX COCTUHCHUS.

XHMHUA ¥ OKpPY:KaLIAs cpeaa

BemectBa n maTepualsl B MOBCEIHEBHOM KU3HH YEJIOBEKA. be30macHOe UCITOIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas moMoIbs npyu XUMHUYECKUX 0XKOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKPYKAIOMICH cpe/ibl (MTpeesibHast T0MyCcTUMasi KOHIIEHTpalus BemlecTs, nanee — [1JIK).
Ponp xuMuu B pemieHnn 3KOJI0THUECKUX MPOOIeM.

XUMHYECKUI IKCTIEPUMEHT:
U3yueHHUe 00pa3lioB MaTEpUaIoB (CTEKJIO0, CIUIABbI METAJIIIOB, MOJUMEPHbBIC MaTEPUAIIbI ).
MeknpeaMeTHbIe CBSI3H

Peanmaunﬂ MCKIIPECAMCTHBIX CBsI3EH IIpru N3y4CHUU XUMHUHU B 9 knacce OCYIICCTBJIACTCA YCPE3 UCITOJIBb30BAHUC KaK
O6HII/IX CCTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TaK 1 HOHﬂTHfI, ABJIAIOIIUXCA CUCTCMHBIMU JJISA OTACJIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIUKJIA.



OO0mue ecTecTBEHHO-HAYYHBIC IIOHITHS: HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TCOPHS, aHaIIN3, CHHTE3, KI1acCU(HUKaIIHS,
NEePUOANIHOCTh, HAOIIOACHUE, DKCTIEPUMEHT, MOICIIMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN d(PdeKT,
TEXHOJIOTUSl, MATEPUAIIBIL.

®du3uKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©U30TOIBI, PAAUNOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUUECKUN 3apsifl, MPOBOAHUKH, TTOTYITPOBOJIHUKH, TUIICKTPUKH, POTOAIEMEHT, BEIIECTBO, TEIO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, pacTBOP, PACTBOPUMOCTD, KpUCTAJITMYECKas PEIIETKA, CIIaBbl, (PU3NUYECKUE
BEJIMUUHBI, EUHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, Apixanue, buocdepa, IKOCUCTEMa, MUHEPATBHBIE YA00PEHUS, MUKPOJIEMEHTHI,
MAaKpO3JIEMEHTBI, [IUTATEJILHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE UCKOIIAEMbIE, TOIIJIMBO, BOJIHBIC
peCypCHlI.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus JOCTUTAIOTCS B X0J1€ O0yUEHUS
XUMHH B €JUHCTBE YYEOHOM U BOCIUTATEIBbHON JEATEIILHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU, IPUHATHIMU B OOIIECTBE MPABUIAMHU U HOPMAMHU
MOBEJIEHUS ¥ CIIOCOOCTBYIOT MpOIlEcCCaM CaMOMO3HAHMSI, CAMOPA3BUTHSI U COLIMATIN3AUU 00yYaOLIXCS.

JIn4HOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTh 00YUYaIOIINUXCSl PYKOBOJICTBOBATHCS CHUCTEMOM TTO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIbITA JESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMOTHYECKOro BOCTIUTAHMS:



IIEHHOCTHOT'O OTHOIIICHMS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJICAMIO, TOHMMAaHMS
3HAYCHHUS XUMUYECKOM HAYKU B )KU3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BJIaJETh JOCTOBEPHOU HH(pOpMAaIIUei O
MEPEAOBBIX TOCTUKCHHUAX M OTKPHITHSIX MHUPOBOM M OT€UECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHUIX
00 ycTpoicTBEe MHpa U OOIICCTBA;

2) rpaKAaHCKOT0 BOCTIMTAHUS:

IIPEJCTABJICHUS O COLMAIIBHBIX HOPMAX U MPABUIIAX MEKJIMYHOCTHBIX OTHOLIEHHUMN B KOJUIEKTUBE, KOMMYHUKAaTUBHOU
KOMITIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HON, YU4EOHOMCCIIe10BATEIBCKOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU JIEATEILHOCTH MPHU BBHITTOJIHEHUH YICOHBIX, TO3HABATEIBHBIX 337124,
BBITIOJIHEHUN XUMUYECKUX KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MMPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B MPOIECCE ITON yUeOHOMU JIeITeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKU CBOUX
TOBAPULIEH C IMO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUUYECKOUN pEaKIIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U COCTABJISIFOIIME OCHOBY JJIsl TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MUpPA, TPEACTaBIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3AUMOCBSI3SIX YEJIOBEKA C IPUPOIHON CPESO, O pOIN XUMUU B
NO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABaTEJIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HaHUI MO XUMHUH, HEOOXOAUMBIE AJIs1 OOBSICHEHUS
Ha0JII0JaeMBbIX IPOLIECCOB U SIBJIEHUI, TO3HABATEIbHON, HHPOPMALIMOHHON M YATATEIbCKON KyJIbTYPbI, B TOM YHCIIE
HaBBIKOB CAMOCTOSATEIbHON PabOThI C Y4EOHBIMHU TEKCTAMHU, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMU
cpencTBaMu HHGOPMALIMOHHBIX TEXHOJIOTHIA;

HMHTEpeC K 00YUYEHUIO U TTO3HAHUIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00pa30BaHUI0, MPOEKTHOU U
MCCIIEI0BATEIIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIECHHOCTH U YPOBHS 00yU€HHUS B JaJIbHEHIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 3I0POBbSI:



OCO3HaHME IIEHHOCTHU YKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 37J0POBBIM 00pa3 )KU3HH,
OCO3HaHHE TIOCTICICTBUIA U HETIPUSATUE BPEIHBIX TPUBBIYEK (YIIOTPEOICHHUS AIKOTOJIsl, HAPKOTHUKOB, KypEeHUs),
HEO0XO0JIUMOCTH COOJIIOICHUS TTpaBUIl OE30MTaCHOCTH MPU OOPAIIEHUU ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOU
KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUIECKOMY U3yUEHHUI0 MPodeccuii U TpyJa pa3IMuHOTO POJia, yBAKEHUE K TPYAY U PE3yIbTaTam
TPYAOBOM JIESITEIHHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU, OCO3HAHHBINA BHIOOD
WHIUBUTyATBHON TPACKTOPUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIENTHONU MPOPECCUOHAILHOM JAESTEIbHOCTH U PA3BUTHS HEOOXOAUMBIX
YMEHHI, TOTOBHOCTb aJIalITUPOBATHCS B MPO(EeCCHOHANTBHOM Cpele;

6) IK0JIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKHU LETECO00Pa3HOE OTHOIIEHUE K PUPOJIE KAK UCTOUYHUKY KU3HU Ha 3eMIie, OCHOBE €€ CyIlIeCTBOBAaHHS,
MOHUMAaHUE IIEHHOCTH 3JI0POBOT0 U 0€301acHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY
($u3HYEeCKOMY U ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHHE LIEHHOCTU COOJIIO/IEHUSI MPABUJT O€30MaCHOTO MOBEICHUS TPU
paboTe ¢ BelecTBaMHt, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOTy9aeMble TTPU U3YYCHUH XUMUH, JJIS PEIICHUS 33]1a4, CBA3aHHBIX C OKPY KAIOIICH
OPUPOIHON CPEeAOM, ISl MOBBIIIEHUS YPOBHS SKOJIOTHYECKOM KYJIbTYPhl, OCO3HAHUS TJI00AILHOTO XapaKTepa
AKOJIOTUYECKUX MPOOJIEM U MMyTEeH UX PElICHUs MOCPEICTBOM METOJIOB XUMUHM, SKOJOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B ITO3HABATEILHON, KOMMYHHKATUBHON U COLIMAJILHON TTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MetanpeMeTHBIX Pe3yJIbTaTOB BBIJCISIOT 3HaYUMbIe JIJ1s1 (GOPMUPOBAHMS MUPOBO33PEHHS OOIIICHAYYHbIE
MOHATHS (3aKOH, TEOPHSsl, TPUHIIUIL, TUTIOTE3a, PAKT, CUCTEMA, ITPOIIECC, IKCIIEPUMEHT U JAPYToe€.), KOTOPhIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 3TUX IIPEIMETOB



(dbopMUpOBATH TIPEACTABICHNE O IIEJTOCTHON HAYYHOUN KapTHHE MUPA, U YHUBEPCAIbHbBIE yUeOHBIC IEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHbBIE), KOTOPBIE 00eceunBaoT GOpMUPOBAHNE TOTOBHOCTH K
CaMOCTOATEJIbHOMY IJIAHWPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU JAEATENbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE YUeOHbIE JeiiCTBUS
ba3oBble jornueckue aeiicTBUs:

YMEHHMS UCITOIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHHS TP OCBOCHUM 3HAHUI: PACKPBIBATH CMBICII XUMHUYECKUX
HOHSTUHN (BBIIEIATHh UX XapaKTEpHbIE IPU3HAKU, yCTaHABINBATh B3aUMOCBS3b C APYTUMHU NOHSITUSIMHU ), UCIIOJIb30BaTh
HNOHATHS JJ11 0OBSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHHI, BBIOMPATh OCHOBAHUS U KPUTEPUU JJI KiIacCU(PUKALIUN
XUMHUYECKHX BEIIECTB U XUMUYECKUX PEaKLni, yCTaHaBIMBATh IPUUYNHHO-CIIECACTBEHHBIE CBSA3U MEXI1Y OOBEKTaMU
U3Yy4EHUsl, CTPOUTH JIOTUUECKUE PACCYXACHUSI (MHAYKTUBHBIE, 1€ yKTUBHbBIE, IO aHAJIIOTUH), 1€TIaTh BHIBOJBI U
3aKIIFOUYCHUS;

YMEHUE IPUMEHSTH B MPOLIECCE MO3HAHMS MOHATHS (IPEAMETHBIE U METAIIPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE)
MO/IEJIH, UCIIOJIb3YEMBIE B XMMHH, TPEOOPa30BbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUHU MO/JIEIbHbBIE MPEJCTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast PopMyJia U ypaBHEHHE XUMUUYECKOU PEakluy — P pelIeHun
y4eOHO-TT03HABATENbHbBIX 33/1a4, C YUETOM 3TUX MOJEIBHBIX MPEJCTABICHUHN BBISBIISITh U XapaKTePU30BaTh
CYILLECTBEHHbIEC IPU3HAKU U3y4YaEMbIX OOBEKTOB — XMMUUECKHX BEIIECTB U XMMUUYECKUX PEaKLUH, BBIABIATH O0IIHE
3aKOHOMEPHOCTH, TPUIMHHO-CIIEACTBEHHBIE CBSI3HM U MIPOTUBOPEYMS B U3y4AEMBIX IPOLIECCAX U SABICHUSX.

ba3oBble ucciiegoBarTe/ibCKHe AeliCTBUA.

YMEHUE UCIOJIb30BaTh MIOCTABICHHBIE BOIPOCH B KAYECTBE NHCTPYMEHTA MO3HAHUS, A TAK)KE B KAYECTBE OCHOBBI JIJIA
(dbopMUpOBaHUS TUTIOTE3BI 110 TPOBEPKE MPABMIILHOCTH BBHICKA3bIBAEMBIX CYKIIECHUN;

IpUOOpETEHNE ONbITA IO MIJIAHUPOBAHUIO, OPraHU3ALMU U MIPOBEACHNUIO YUEHUYECKUX dKCIIEPUMEHTOB, YMEHHE
Ha0JII01aTh 33 XOA0M IIPOLECCA, CAMOCTOSTENILHO IIPOTHO3UPOBATH €r0 Pe3yJbTaT, GOpMyIMpoBaTh 0000LIEHNS U
BBIBO/JIBI 110 pe3yJIbTaTaM IPOBEAEHHOTO OMbITA, UCCIEAOBAHNUS, COCTABIATH OTYET O MPOJIETaHHON paboTe.



Pabora ¢ undopmanmueii:

yMEHHE BbIOMpPATh, aHATM3UPOBATH U UHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB M (POPM MpPEACTABICHUS,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS IMTEpaTypa XUMHUUECKOTO COJEPKaHUsl, CIIPABOYHbBIC
nocoOus, pecypchbl IHTepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMALIUIO;

yMEHUE IPUMEHSTh Pa3INIHBIC METOJIBI M 3aIIPOCHI TIPH MOMCKE U 0TOOpPE MH(POPMAIIMH U COOTBETCTBYIOIINX JTAHHBIX,
HEOOXOMMBIX JIJIsI BHITIOJIHEHUS YIEOHBIX U MMO3HABATENBHBIX 3371a4 ONPEIeTIEHHOTO THIA, PUOOPETEHNE OTbITA B
00J1acTH UCMOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTYpOi aKTUBHOTO
WCIIOJTH30BAHUS PA3TUNIHBIX TTIOUCKOBBIX CHCTEM, CAMOCTOSITEIEHO BEIOMPATh ONTUMATBHYIO ()OPMY TIPEICTABIICHUS
uH(MOpMAaIUU U WILTIOCTPUPOBATH pEllaeMbI€ 3a/1a4l HECJIOKHBIMU CXEMaMH, TMarpaMMamu, IpyruMu popmamu
rpaduMKu U UX KOMOUHAILIUSIMU;

YMEHHE UCIOJIB30BaTh U aHAIM3UPOBATH B IIPOIlECCe YUeOHOU U UCCIIEIOBATENIbCKOMN NEeATeIbHOCTH HH(OPMAIUIO O
BJIMSIHUU ITPOMBILIJIEHHOCTH, CEJILCKOTO X035MCTBAa U TPAHCIOPTA HA COCTOSIHUE OKPYIKAIOIIEH TPUPOTHON CPEBI.

KoMMyHHKaTHBHBIE YHMBepPCcAJIbHbIE Y4eOHbIe JeHCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0JIe AUAOra v (MJIM) TMCKYCCUM) TIO CYIIECTBY 00CYK/1aeMOi TeMbI, OPMYJIHMPOBATH
CBOM TIPEIJIOKCHUSI OTHOCUTEIIEHO BBITIOHEHUS MPEIJIOKEHHON 3a/1a4K;

yMEHHUSI IPEICTABISATD MOTYUCHHBIC PE3YJIbTAaThl TO3HABATEILHON JEATEIbHOCTU B YCTHBIX U TUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAINIO PE3YJIbTATOB BHITIOJIHEHUS] XUMUUYECKOT0 SKCTIEPUMEHTA (J1a00paTOPHOTO OMBITA, JTa00OPATOPHOIMA
paboThI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO IIPOEKTA);

yMEHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATENLHOM U HCCIIEOBATEIbCKOM
AESITeIbHOCTH TIPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIHUX HHTEPECOB M COTJIACOBAHMSI TTO3UIIUI
(o6cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBbIE IUTYPMBbD», KOOPIAWHAIMS COBMECTHBIX AEUCTBUMN, ONpEIEICHUE
KPUTEPHUEB IO OLIEHKE KaYyeCTBAa BHIMIOJHEHHON pabOThI U APYTHE).



PeryisiTuBHBbIC YHMBepcalbHbIe YUeOHbIe NelCTBHUA:

YMEHHE CaMOCTOSITEJIbHO OMPENEIIATh LEH AeSITEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU
HE0OXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEITENILHOCTh, BEIOUpATh Hanbosee 3h(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX
Y TIO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBbHO COCTABIIATh UM KOPPEKTUPOBAThH MPEAJIOKEHHBIA alTOPUTM JEHCTBUN MTPU
BBITIOJIHEHUH 3a/IaHUM ¢ YYETOM MOJIYYSHHSI HOBBIX 3HAHUN 00 M3ydaeMbIX O0BEKTaxX — BEIIECTBAX U PEAKIIUSIX,
OLIEHMBATh COOTBETCTBUE MOJYYEHHOT O PE3YJIbTATA 3asIBJICHHOU LIEJIM, YMEHHUE UCIOJIb30BATh U AaHAIN3UPOBATH
KOHTEKCTBI, IpejlaraéMbl€ B YCIOBUH 3aJaHHM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe npeamMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 0053aTEILHOTO COIEPKAHUS, YCTAHOBIEHHOTO JaHHOU
denepanbHOi paboyueit mporpaMMoil, BBIIETISIOT: OCBOEHHBIE 00y4YalOIUMHKCS HayYHbIE 3HAHUS, YMEHHS U CTIOCOOBI
NecTBUH, cenuuyeckue s NpeaMeTHON 001acTu « XUMUs», BUIbI AEATEIbHOCTHU MO MOJTYYEHUIO HOBOTO 3HAHUS,
ero

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMHUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX KIACCOB, MOATBEPK/Iasi OMTMCAHUE
pUMEPaMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

K koHIty 00yueHus B 9 KJIacce peMETHBIC pe3y/IbTaThl Ha 0A30BOM YPOBHE JODKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00yJaronMXcsi YMEHHUIA:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX NOHATUN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHUOH, aHUOH,
IIPOCTOE BEUIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD, JJIEKTPOOTPHULIATEIILHOCTD, CTEIIEHb OKUCIICHM S, XUMAYECKAsI
peaxiusi, XuMU4ecKas CBsI3b, TEIIOBOM 3(p(PeKT peakuuu, MOJIb, MOJISIPHBIN 00bEM, PACTBOP, AIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLUALUS, PeaKIIM HOHHOTO 00MEeHa, KaTaJlu3aTop, XMMUUECKOEe paBHOBECHE,
oOpaTuMble 1 HEOOPATUMbIE PEAKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIMU, OKUCITUTENb, BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHHUE, AJUIOTPOMUS, aM(POTEPHOCTh, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HMOHHA,
MeTaNInyecKasi), KpucTajuimueckas pemeéTka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peakiuu,
npenenpHo aonycrumas konuenrpanus I1/IK BemecTsa;



WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TOHITHI M MPUMEHSTH 3TU MTOHSATHUS TP OMMCAHUN BEIIECTB U
UX MPEBpAIIECHUH;

HCITI0JIB30BATh XUMHWYCCKYIO CUMBOJIMKY IJIsI COCTABJICHUA (bOpMYJ'I BCIICCTB U ypaBHCHI/If/'I XUMHNYCCKUX pGaKHHﬁ;

ONPENEIISATh BaJIEHTHOCTD U CTETIEHb OKUCIICHUS] XMMUYECKHUX 3JIEMEHTOB B COEAMHEHUSX PA3JINUHOIO COCTaBa,
MIPUHAJIJICAKHOCTD BEIIECTB K ONMPEACIEHHOMY KIIacCy COEAMHEHUM 1Mo (hopmyiaMm, BUJ XUMUUYECKOU CBS3U
(KoBasIeHTHAs, MOHHAsI, METAJUTMYECKas ) B HEOPTaHUYECKUX COCTMHEHUSX, 3apsij] HOHA TT0 XUMUUYECKOU (hopmyiTie,
XapaKTep CPebl B BOJHBIX pACTBOPaX HEOPTaHUUYECKUX COCIMHEHUN, TUIl KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMbIcH [lepuoauueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0 MIOHUMAHUE: ONMUCHIBATh U
XapakTepu3oBaTh TabnuuHyto hopmy [lepuonnueckoi cuCTEMbl XUMUYECKHUX AJIEMEHTOB: pa3InyaTh MOHATHUS
«rnaBHas noArpynmna (A-rpymnmna)» u «nodbounas noarpymnmna (b-rpyrmma)y», maiasie 1 00JIbIINE TEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANIECKON TaOIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUUYECKHUX JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIIO AIEKTPOHOB U PACHPEACIICHUE UX MO AJEKTPOHHBIM
CJIOsIM), OOBSACHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHECHUN B MPECIIax MaJbIX
NEPUOAOB U IIaBHBIX MOATPYIII C YUETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE AIIEMEHTBI, HEOpraHUYeCKHE BEIECTBA, XMMUYECKUE PEaKuu (M0 YUCITY U COCTABY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMI0BOMY 3P (DEKTY, MO0 U3MEHEHUIO CTENIEHENH OKUCICHUSI XUMUYECKUX
AJIEMEHTOB);

XApaKTCPHU30BaATb (OHI/ICLIBaTI)) O6HII/IG )51 CHGHI/I(i)I/ILIEDCKI/IG XHUMMYECKHE CBOMCTBA IMPOCTBIX U CIO0KHBIX BCHICCTB,
IMOATBCPIKAAad OIMMMCAHUC TPUMEPAMU MOJICKYJIIPHBIX H HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKNX peaKuHﬁ;

COCTaBJISITh YPABHEHHUS AIEKTPOJUTHUECKON TUCCOUALIMN KUCIIOT, IEJI0YEN U COJIEH, MTOJHBIE U COKPAIIEHHbBIE
ypaBHEHUS peaKkliii HOHHOTO OOMEHa, YPaBHEHHSI PEaKIIHii, MOATBEPKIAIONINX CYIIECTBOBAHNE TEHETUIECKOMN CBS3H
MEK]1y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;



PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEACTBOM COCTABIICHUS JIIEKTPOHHOTO
OaJlaHca ATUX peaKIIuii;

IMPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BO3BMOKHOCTHU IIPOTCKAHNUA XUMHUYCCKUX
HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYHCIIITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 110
dbopMyIie coeTuHeH s, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI TTO YPABHEHUIO XUMHYECKOU
peakiuu;

coOJII0/1aTh MTpaBuJia MOJb30BAHNUS XUMUYECKOU MOCY 101 U J1aDOpaTOpHBIM 000PYI0OBAaHUEM, a TAKKE MpaBuia
oOpallleHus1 C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB IO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOro rasa);

MPOBOJIUTH PEAKIIMH, MOJITBEPK/IAIOIINE KaueCTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB: PAaCO3HABATh OMBITHBIM MYTEM
XJIOpU-, OpoMuUI-, Hoaua-, KapOoHat-, hocdar-, cuukaT-, CyJabQar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHHUSI 1 HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

PUMEHSTH OCHOBHBIE OTMIEPAIIMH MBICIUTEIIBHON JAESTEILHOCTH — aHAIN3 U CUHTE3, CpaBHEHUE, 0000111eHNe,
CHUCTEMATHU3ALMIO, BBISIBICHUE IPUUYMHHO-CIICICTBEHHBIX CBSA3EH — JJIs1 U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX
peaKInii, €CTeCTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS — HAOII0/IEHNEe, U3MEpPEHNEe, MOICIMPOBAHUE, SKCIIEPUMEHT
(peasIbHBIN ¥ MBICIICHHBIH



TemaTuuyeckoe NJIAHUPOBAHUE

Konunuectso yacos ONeKTpoHHbIE
HaumeHoBaHue pa3aenos 1 Tem (umdposbie)
Ne n/n nPOrpPamMMmb! Beero KoHTponbHble MpaKtnueckue obpasoBatenbHble
paboTbi paborbl pecypcbl
Paspen 1. BewecTtso n Xumuyeckme peakuum
MosTOpeHMe u yrnybaeHne 3HaHUIM OCHOBHbIX c 1 0 Bubnnoteka LLOK
11 pasgenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
OCHOBHble 3aKOHOMEPHOCTU XMMUYECKNX bubnnoteka LLOK
1.2 peakumm 4 0 0 https://m.edsoo.ru/7f41a636
13 DNeKTpoAUTHMYECKaA aUccoLMaLmA. g 1 1 Bubnnoteka LLOK
’ Xnmuyeckune peakummn B pacTsopax https://m.edsoo.ru/7f41a636
UToro no pasgeny 17
Paspgen 2. Hemetannbl n UX coeguHeHUn
O6uwas xapakTepPUCTUKA XMMMUYECKMX 4 1 Bubnunoteka LLOK
2.1 anemeHToB VIIA-rpynnbl. FanoreHsol 0 https://m.edsoo.ru/7f41a636
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Ob6wan xapaKTepuUCTMKa XMMUYECKNX

Bubnnoteka LIOK

2.2 anemeHToB VIA-rpynnbl. Cepa n eé 6
https://m.edsoo.ru/7f41a636
coegunHeHUsA
O6uWas xapakTePUCTUKA XMMUYECKUX
2.3 anemeHToB VA-rpynnbl. A3oT, docdop 1 mx 7 Bubanotera LIOK
https://m.edsoo.ru/7f41a636
coegunHeHUsA
O6wan xapaKTepUCTUKa XMMMUYECKNX
2.4 anemeHTOoB IVA-rpynnel. Yranepog v 8 Bubnuoreka LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUIN U UX coeanHEeHUA
UToro no pasgeny 25
Paspen 3. Metannbl n ux coegnHeHusA
31 06 . 4 Bubnnoteka LIOK
’ HME cBonCTBa MeTanos https://m.edsoo.ru/7f41a636
392 B . 16 bubnnoteka LLOK
. aXHeNwWmne meTaasibl U UX COeaNHEHMA https://m.edsoo.ru/7f41a636
MToro no pasgeny 20
Pasgen 4. Xumua n okpyarwouwiasa cpega
a1 5 3 Bubnnoteka LIOK
. eL,ecTBa U maTepuranbl B })U3HM Ye0BEKA https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
Bubnnoteka LIOK
Pe3sepBHOe Bpema 3

https://m.edsoo.ru/7f41a636
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OBLLEE KOJTMYECTBO HYACOB MO NMPOrPAMME 68 4 7
[ToypouHoe nmaHupoBaHUE
Konnuyecrso yacos ONeKTpPOHHbIe unudposble

No Jata obpasoBaTtenbHble

Tema ypoka
n/n yp Bcero KoHTponbHble MpaKTuyeckue syueHns pecypcbl

pabotbi pabotbi

MepnogmyecKkmin 3aKoH.

1 MNepuoanyeckasa cuctema 1 0 0 Bubnumoteka LLOK
XMMU4Yeckux snemeHTos A. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MeHaeneesa
3aKOHOMEPHOCTU B USMEHEHUN

2 CBOMCTB XMMUYECKUX 31EMEHTOB 1 0 0 Bubnuoteka LIOK

i 06.09.2023 | https://m.edsoo.ru/00adb6b6
nepBbiX TPEX NEpPUOJ0B
Knaccndpumkauma n HomeHKknatypa Bubnnoteka LLOK

3 HeopraHM4YecKux BELLECTB 1 0 0 13.09.2023 | https://m.edsoo.ru/00adb7e2
BuAbl XMMUYECKOW CBA3M U TUMbI bubanoteka LLOK

4 KPUCTaNIMYECKNX PeLLETOK 1 0 0 13.09.2023 | https://m.edsoo.ru/00adbacé
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KoHTponbHasa pabota Nol no teme

5 «MoBTOpeHMe 1 yrnybneHme sHaHUM
20.09.2023
OCHOBHbIX Pa3fesioB Kypca 8 Knacca»
Knaccndumkauma xumuyeckmx peakumi Bubnuoteka LLOK
6 No pas/InYHbIM NPU3HAKaAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
lMoHATME O CKOPOCTU XMMUYECKOMN
7 peakumu. NoHATUE O FOMOTeHHbIX U bubamotea LIOK
27.09.2023 | https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakymax
MoHATME O XMMUYECKOM
paBHoBecun. DaKTOpbIl, BAKAIOLLNE
8 Ha CKOPOCTb XMMUYECKOM peakLLnmn u bubnumorera LIOK
P peaKy 27.09.2023 | https://m.edsoo.ru/00adc28c
NONOMKEHNE XMMUYECKOTO
paBHoBecKA
OKMCAUTENIbHO-BOCCTAHOBUTEIbHbIE Bubnnoteka LLOK
9 peakunm 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus aNeKTPOANTUYECKON
10 avccoumaumn. CunbHble N cnabble Bubamotexa LIOK
04.10.2023 | https://m.edsoo.ru/00adcd68
3/1eKTPONUTDI
5 Bubnnoteka LLOK
u NoHHele ypaBHEHNA peakuun 11.10.2023 | https://m.edsoo.ru/00add448
XMKn4Yeckne cBOMCTBA KUCNOT U
1 OCHOBAHW B CBETE NpeACTaB/leHUN BubnvoTeka LIOK
06 3/1eKTPONUTUYECKOM Anccoumaumnm 11.10.2023 | https://m.edsoo.ru/00add5d8
Xnmun4yeckune cBOMCTBa COMEN B
13 cBeTe npeacTaBneHnn oo bubamotexa LIOK
18.10.2023 | https://m.edsoo.ru/00add8b2

3I'IeI-(TpO}'IVITMLleCKOﬁ anccouunauymnm



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

14 MoHsATME 0 rnaponnse conemn Bubnnoteka LIOK
18.10.2023 | https://m.edsoo.ru/00add9d4
O6obuieHne u cuctemaTmnsaums Bubanoteka LLOK
= 3HaHUM 25.10.2023 | https://m.edsoo.ru/00addd12
MpaKTnyeckana pabota Ne 1.
16 «PelleHne sKcnepnMmeHTanbHbIX Bubanoteka LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3aga4»
KoHTponbHas paboTta N22 no teme
Bubnnoteka LLOK
17 «DNEeKTPOoAUTHMUECKAA AnccoLnaLma.
08.11.2023 | https://m.edsoo.ru/00addecO
XnMmunyeckune peakummn B pacTsopax»
ObwWan xapaKTepUCTMKa ra/IoreHoBs.
18 Xrmnyeckune cBOMNCTBa Ha Npumepe Bubnvoteka LIOK
08.11.2023 | https://m.edsoo.ru/00addfe2
X/iopa
Xnoposogopoa. ConaHaa KMcnoTa,
. Bubanoteka LOK
19 XUMMUYECKME CBOUCTBA, NOJIyYEeHUeE,
15.11.2023 | https://m.edsoo.ru/00adel104
npMMeHeHue
MpakTuyeckan pabota N2 2 no Teme
. Bubnmoteka LOK
20 «lMonyyeHne CONAHOM KUCNOTbI,
. . 15.11.2023 | https://m.edsoo.ru/00ade348
N3y4yeHue e€ CBOMCTB»
BbluncneHns no ypaBHEHUAM
21 XUMWYECKUX peaKkLui, ecin oguH us Bubnuoreka LIOK
22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB AaH B U3bbITKe
2y O6uas xapakTepUCTUKa 3/1EMEHTOB Bubnnoteka LLOK

VIA-rpynnbl

22.11.2023

https://m.edsoo.ru/00ade64a
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AnnoTtponHbie moanduKaLmm cepbl.
HaxoxaeHue cepbl U eé coeanHEHN

Bubnnoteka LLOK

23 o
B Nnpuposae. XmuMmmnyeckme CBOMUCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 Ceposoaopog, CTpoeHue, bubnnoteka LOK
dU3NYECKME N XMMMUYECKMNE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Okcunabl cepbl. CepHasa KMCNOTA,
25 dU3NYECKNE N XMMUYECKME Bubnauoteka LIOK
N 06.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, NPUMEHEHNE
XmMmunyeckune peakumm, nexalwme B
OCHOBE NMPOMBbILNEHHOrO cnocoba
26 NONYYEHMA CEPHOM KMCNOTbI. BubnuoTeka LIOK
Xumuyeckoe 3arpasHeHune 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpyKatowen cpeabl CoeguHEHNAMM
cepbl
BbluncneHue maccoBoi A0NM BbIXoAa Bubanoteka LOK
27 NPoAYyKTa peakumnmn 13.12.2023 | https://m.edsoo.ru/00adec8a
O6uas xapakTePUCTUKA 3/IEMEHTOB
78 VA-rpynnbl. A30T, pacnpocTpaHeHue B Bubnnoteka LOK
npupoae, GM3nyecKkne n XuMmnyeckue 13.12.2023 | https://m.edsoo.ru/00adeeab
cBOMCTBa
Ammmak, ero pusnyeckune u
29 XMMUYECKNE CBOMCTBA, NOJIy4YEHNE U Bubnmotexa LIOK
20.12.2023 | https://m.edsoo.ru/00adf004

npumeHeHme
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MpakTuyeckan pabota N2 3 no Teme

Bubnuoteka LOK

30 «MonyyeHne ammmaka, nsy4yeHue ero
N 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»
A30THaA KNMCNoTa, eé dpmnsmnyeckme un bubanoteka LLOK
31 XMMUYECKNE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Ncnonb3oBaHWe HATPATOB M CONEN
- aMMOHUA B KauecTBe MUHepanbHbIX Bubnmoteka LOK
yaobpeHnin. Xumuyeckoe 27.12.2023 | https://m.edsoo.ru/00adf518
3arpssHeHMe OKpyrKatoLen cpeabl
coegMHEHUAMM a30Ta
®ocoop. Okeng docdopa (V) u
33 docdopHana kucnota, pUsnyeckme u Bubanorexa LIOK
. 10.01.2024 | https://m.edsoo.ru/00adf68a
XMMMYECKNE CBOMCTBA, Noy4yeHne
Ncnonb3osaHue pochaToB B KayecTse
34 MWHepPanbHbIX ya0bpeHui. bubnumoteka LLOK
3arpAsHeHWe NpMpoaHON cpeabl 10.01.2024 | https://m.edsoo.ru/00adfc20
dochatamm
Yrnepog, pacnpocTpaHeHue B
35 npupoae, G1M3nMyeckne n Xummyeckune Bubnuotexa LIOK
. 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWMCTBA
Okcuabl yrnepoga, ux dmusmyeckue u
36 XMMMYECKNE CBOMCTBA. Bubnunoteka LIOK
dKonornyeckne npobaemol, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBA3aHHble ¢ oKenaom yrnepoaa (V)
) bnbanoteka LOK
37 YronbHaa KMCNoTa n eé conu

24.01.2024

https://m.edsoo.ru/00ae006c
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MpaKTnyeckana paboTa Ne 4 no Teme
"MonyyeHune yrnekucnoro rasa.

bubnnoteka LLOK

38
KauyectBeHHana peakuma Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapboHaTuoHn"

MNepBoHa4YanbHble NOHATUA 06
39 OpraHNYeCcKnX BeLeCcTBax Kak o Bubanoreka LIOK
31.01.2024 | https://m.edsoo.ru/00ae054e
coeIMHEHUsX yriepoaa
. Bubnunoteka LOK

40 KpemHuit u ero coepntenns 31.01.2024 | https://m.edsoo.ru/00ae080a

a1 MpaKTnyeckana pabota Ne 5. Bubnnoteka LLOK
PelweHune skcnepmMmeHTabHbIX 33434 07.02.2024 | https://m.edsoo.ru/00ae0bf2
no Teme «BakHenLWwMe HemeTan bl U
MX COeaNHEHUNAN
KoHTponbHas pabota N23 no teme

42 «BaHelwme HemeTanNbl U UX Bubanorera LIOK

07.02.2024 | https://m.edsoo.ru/00ae0el8
coeIMHEHUA»
O6uan xapakTePUCTUKA XMMUYECKUX
31eMeHTOB — MeTaN0B.

13 MeTannnyeckan cBAsb U BubauoTeka LLOK
MeTannnyeckaa KpuctaanmnyecKan 14.02.2024 | https://m.edsoo.ru/00ael03e
peléTtka. Pusmyeckme cBOMCTBA
MeTannos
XUMHUYecKue cBoKCTBa MeTan/oB.

44 DNIEKTPOXMMUYECKUN paj, Bubnuoreka LIOK

14.02.2024 | https://m.edsoo.ru/00ael156

HaNpAXeHU MeTannos
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Obuime cnocobbl Nosy4eHus
meTannoB. Cnaasbl. BblumMcneHma no

Bubnuoteka LLOK

45 YPaBHEHUAM XMMUYECKUX PeaKLmii,
21.02.2024 | https://m.edsoo.ru/00ael156
€C/IN OAMH U3 PeareHTOB COAEePKUT
npumecu
Bubnnoteka LIOK
46 flonATMe 0 KoppO3NM MeTanNoB 21.02.2024 | https://m.edsoo.ru/00ae1278
Bubnnoteka LIOK
47 lenouHele meTanel 28.02.2024 | https://m.edsoo.ru/00ael4b2
OKcmabl M rTMAPOKCUAbI HATPUA U Bubnnoteka LLOK
48 Kanus 28.02.2024 | https://m.edsoo.ru/00ael4b2
LLlenoyHo3emenbHble meTanabl — Bubnuoteka LLOK
49 Ka/ibLWUIA U MarHui 06.03.2024 | https://m.edsoo.ru/00ael5e8
50 BakHeNwwKne coeamMHEHMA KanbLua Bubnuoteka LLOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
0O606LieHne N cuctemaTmsaums
>l 3HaHUN 13.03.2024
HKEécTKocTb BoAgbl 1 cnocobbl eé Bubnnoteka LIOK
>2 yCTpaHeHUsA 13.03.2024 | https://m.edsoo.ru/00ae1886
MpakTuyeckan pabota N2 6 no Teme
53 "YKécTKocTb BOAbI U MeTOAbl €€ Bubanorexa LIOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. Bubnnoteka LIOK
54 ANtoMUHUIN

20.03.2024

https://m.edsoo.ru/00aelc64
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AmdoTepHble CBOMCTBA OKCKAa U

Bubnnoteka LIOK

>3 rmapoKkcunaa 27.03.2024 | https://m.edsoo.ru/00aelc64
Bubnnoteka LIOK
26 meneso 27.03.2024 | https://m.edsoo.ru/00ael1d86
OKcmabl, TMapPoKcKMabl U CONK XKenesa Bubnunoteka LLIOK
>/ (1) u skenesa (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
Ob6obuieHne 1 cuctemaTnsaums
>8 3HaHUM 10.04.2024
MpaKTnyeckana pabota Ne 7.
59 PeweHne akcnepmmeHTanbHbIX 33434 Bubnunoteka LLOK
no Teme «BaxkHelLwmMe meTannbl U uUx 17.04.2024 | https://m.edsoo.ru/00ae3de8
coeguHeHnsa»
BbluncneHUsa nNo ypaBHEHUAM
XUMUYECKUX peaKkLnin, ecnn oguH us
€0 peareHToB AaH B U3bbITKe NAK BubavoTeka LLOK
coaepKUT npumecu. BeluncneHms 17.04.2024 | https://m.edsoo.ru/00ael750
MaccoBOW 40U BbIXOAa NPOAYKTa
peaKkumm
Ob6obuieHne u cuctemaTmnsaumn
61 3HaHUM 24.04.2024
KoHTponbHasa pabota No4 no teme
62 «BakHenwmne meTannbl U UxX
24.04.2024
coefnHEHNA»
63 Bewecrtsa n matepuanbl B bubanoteka LOK
NnoBCceAHEBHOM XU3HM YeNoBeKa 15.05.2024 | https://m.edsoo.ru/00ae3f50
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64 XumunyecKkoe 3arpAasHeHune Bubnmoteka LLOK
OKpyKatoLen cpeapl 1 15.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponb xumnm B pelueHmu bubanoteka LLOK
3KoN0orn4yeckmx npobaem 1 22.05.2024 | https://m.edsoo.ru/00ae4270
Pe3sepBHbIf ypok. 0606wweHne n Bubnumoteka LLOK

66 cMcTemaTu3aumnsa sHaHUI 1 22.05.2024 | https://m.edsoo.ru/00ae0d0a
Pe3epBHbIN ypoK. 0606LeHNe K bnbanoteka LOK

67 cMcTemaTu3alumna 3SHaHUI 1 29.05.2024 | https://m.edsoo.ru/00adb33c
Pe3sepBHbIM ypoK. 0606wWweHne n Bubnnoteka LLOK

68 cMctemaTu3aumna 3HaHUI 1 29.05.2024 | https://m.edsoo.ru/00ad9ch2

OBLLUEE KOJTMYECTBO YACOB MO 68

NMPOrPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yuel. as obmeodpazoBarenbbix yupexaenuit / O.C.
I"abpuensH. - 3-e uzn., crpeotu. - M.: [Ipoda, 2022. - 286 c.

Xumus. Kiacc: yue0. aist o0uieodpazoBaTenbHbiX yupexkaeHuit / O.C. 'abpuensH.
- 3-e u31., crpeotwr. - M.: JIpoda, 2022. - 288 c.

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

Beenure

1. T'a6puensu O. C., Bockob6oitnukoa H. I1., flmrykoBa A. B. HactonpHas kuHura
yurTens. Xumus. 8 KiI.: Meroaudeckoe nocobue. - M.: [Ipoda, 2021.

2. l'abpuensu O. C., AmykoBa A. B. Tetpanp /it 1aO0paTOPHBIX OMBITOB U
npaktudeckux padort. 8 ki. K yuedbnuky O. C. I'abpuensina «Xumus. 8 kiacey». M.:
Hpoda, 2022.

3. IN'abpuensy, O. C. Meroanueckoe nocoodue k yueonuky O. C. ['aGpuensna
«Xumusy». 8 kimace / O. C. I'abpuensta. — M. : [poda, 2021. — 1009.

4. T'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xinace / O. C. I'abpuensta. — M. : [poda, 2021. — 108.

5. Xumus : TexHonorundeckue kaptol kK yueouuky O. C. 'abpuensna «Xumus. 8
KJjacey : Mmeroguyeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndeckue kapTol K yaeounky O. C. ['abpuensna «Xumus. 9
KJjacey : meroauyeckoe nocobue / JI. . Acanoa. — M. : JIpoda, 2018
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Brenurenannsichttp:/ www.chemnet.ru ['azera « Xumus» u caiT s yaurtens « 51
Uy Ha YPOK XUMHUI

http://him. 1september.ru Enqunas xomnekmus LIOP: [IpeameTHast KomIeKIus
«XHUMUS

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE
skcniepuMeHThl: xuMusi. Komekius Poccuiickoro o01ieo06pa3zoBaTrebHOro
nopTrana



http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anmuk6epoBoii

http://www alhimik.ru Beepoccuiickas onumiuana mKOJIbHUKOB [0 XUMHUH
http://chem.rusolymp.ru Opraandeckast XuMusi: JJIEKTPOHHBIN YUSOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKPBITBIA KOJIJIEK: XUMUS
http://www.chemistry.ru /[lucTaHIiioHHasT OJTUMITHA/IA TT0 XUMUH:
TEJICKOMMYHUKAIIMOHHBIN
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