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[MTOACHUTEJIbHAA 3AIINCKA

Pabouass mnporpamma mo XUMHH JJIsi OOyYarOlIUXCs C TSKEIbIMH HapylleHusaMHu peun (nainee —THP) Ha ypoBHe
OCHOBHOI0 0OmIEro 0Opa3oBaHMsI COCTaBieHa B COOTBeTCTBHM ¢ DenepanbHbIM roCyIapCTBEHHBIM 00pa30BaTelbHBIM
CTaHJIapTOM OCHOBHOro ob6mero oOpa3oBanus ([Ipukaz MunnpocBemenuss Poccum ot 31.05.2021 1. Neo 287,
3apeructpupoBan MunuctepctBoM roctuiinu Poccuiickoit @eaeparuu 05.07.2021 1., per. Homep 64101) (manee — ®T'OC
00OQO), aganTUpOBaHHOM OCHOBHOM OOpa30BaTENbLHOW MPOTPaMMOM OCHOBHOTO O0OIIEro oOpa3oBaHMs OOYYAIOUIUXCS C
TsOKeNbIMA HapyleHussMu peun (naigee — AOOII OOO THP), paboueit mporpammbl ydueOHOTO HpenMeTa «XUMUs»
(6a3oBblii yposens), PEJJEPAJIBHOM mnporpaMmoii BOCHHTAaHHS OOYYAIOIMXCS IIPH ITIOMY4EHHH OCHOBHOTO OOIIEro
o0pa30BaHUsA, C YUYE€TOM pacHpeAesIeHHbIX MO KilaccaM IPOBEPSEMBbIX TPeOOBaHUM K pe3ylbTaraM OCBOEHUS OCHOBHOM
oOpa30BaTeIbHONM MPOrpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHMsI U DIIEMEHTOB COJAEPKAHMS, MPEICTABICHHBIX B
VYHuBepcaibHOM KoupukaTope no xumun, KoHuenuuu npenonaBanus yueOHOro npeamera « XumMus», B 00pa3oBaTeIbHbIX
opranuzanusx PO, peanusyronmx ocHOBHbIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI

CornacHo cBOeMy Ha3HAu€HUIO pabodyasi mporpamma siBJISeTCSl OPUEHTUPOM JUIsl COCTaBJICHHsI pabOYMX aBTOPCKHUX
IporpaMM: OHa Ja€T MPEACTABICHUE O IeNiAX, OOLel cTparerud OOy4eHHs, BOCIHMTAHUA U Pa3BUTHS OOyUYarOLIUXCS
CpeICTBaMHU Y4eOHOTO MpeaAMeTa «XHUMHS»; YCTaHABIMBACT 00s3aTENIbHOE MPEAMETHOE COJACpIKAHHE, MPEIyCMaTPUBACT
pacmpenesieHue ero Mo KjaccaM U CTPYKTYPUPOBAHME €ro MO pa3jenaM M TeMaM Kypca, ONpeAelisieT KOJIUYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEPUCTHKH COJCP)KaHUSA;, Na€T TPHUMEPHOE pachpelesieHne y4eOHBIX YacoB IO TEMaTHYECKUM
paszenaM Kypca W PEKOMEHAyeMylo (TpHUMEpHYI0) MOCIEOBATeNbHOCTh WX M3YYCHHS C YYETOM MEKIIPEIMETHBIX H
BHYTPHUITPEIMETHBIX CBSI3€H, JIOTMKH Y4YeOHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydJalomuxcs; OIpeaemseT
BO3MOXKHOCTH TIpeIMeTa JIJIsl pean3aiuy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHsI OCHOBHOUM 00pa30BaTEIbHOMN MPOTrpaMMBbl
Ha YpOBHE OCHOBHOI'O 0OIlEro oOpa3oBaHMs, a TakKe TpeOOBaHUU K pe3ysibTaraM OOy4YeHUsT XMMHUHM HAa YpOBHE Lieei
U3YyYEHUs TpeA- METa W OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENbHOM NEATEIbHOCTH/ y4eOHBIX ACUCTBUN YYEHHKa IO

OCBOCHHIO YUEOHOTO COJICPIKAHMS .
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITIPEAMETA «XUMUW»



Bxnan ydyebHoro mnpeamera «XuMus» B JIOCTH)KEHHE II€JIe OCHOBHOTO 00IIero oOpa3oBaHUs OOYCIIOBJIEH BO
MHOI'OM 3HAQY€HUEM XHUMHUYECKOW HAyKM B IIO3HAHUU 3aKOHOB TMPUPOABI, B Pa3BUTHH IMPOU3BOJMTEIBHBIX CHUII
oO0l11eCTBa U CO3JJaHUU HOBOM 0a3bl MaTEpPU-AJIbHON KYJIbTYPHI .

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PACIPOCTPaHMIIa CBOE BIMSHUE HA BCE 00JIACTH YETIOBEYECKOTO
CYILIECTBOBAHMSI, 3a/iaJla HOBOE BUACHHE MHPA, CTajda HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpbI, HEOOXOIUMBIM
YCIOBHEM JKM3HU OOLIECTBA: 3HAHME XHMHH CIIY>)KUT OCHOBOM i1 (DOPMUPOBAHUS MHUPOBO33PEHUSI YEIOBEKA, €ro
MPEJCTAaBICHU O MaTepUaibHOM €JMHCTBE MHUpPA; BAXHYIO POJIb UrparoT (PopMHUPYEeMble XUMHUEH MPEJCTABICHUS O
B3aUMOINPEBPALEHUAX SHEPIUU U OO0 3BOJIIOLMM BELIECTB B MPHUPOJAE; COBPEMEHHAs XMMHS HAIMpaBlICHa Ha pElICHHE
100aIbHBIX NPOOJIEM YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPbEBOM, YHEPreTUUECKOM, MUIIEBON M IKOJIOTUUYECKOM
0e30macHOCTH, TPOOJIEM 3APABOOXPAHEHUS .

B ycnoBusix BO3pacTarollero 3HAYEHUs XUMHH B KU3HH OOLIECTBA CYUIECTBEHHO MOBBICHIIACH POJIb XUMUYECKOTO
oOpa3zoBanus. B miaHe couuanu3aldd OHO SIBISETCA OJHMM W3 YCIOBHM (OPMUPOBAHUS HMHTEIJIEKTA JIMYHOCTH U
FapMOHUYHOIO €€ pa3BUTHA .

CoBpeMEHHOMY YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIUMBI JUIsl MPUOOPETEHUs OOIICKYJIbTYPHOTO YpPOBHS,
MO3BOJISIIOIIETO YBEPEH- HO TPYAUTHCS B COIMYME U OTBETCTBEHHO y4aCcTBOBATh B MHOTOOOpA3HOMW >KM3HU OOIIECTBA, IS
OCO3HaHHMSI BAXKHOCTU Pa3yMHOI'O0 OT- HOIIEHUS K CBOEMY 3JOPOBBIO M 3JIOPOBBIO JIPYTHX, K OKPYXAIOWMIEH NPUPOIHON
cpene, g TpaMOTHOTO MOBEACHUS MIPU UCIIOJIb30BAaHUU PA3JIMUHBIX MAaTEPUATIOB U XUMHUECKUX BEILIECTB B TOBCEIHEBHOM
KU3HU .

Xumudeckoe o0pa3oBaHUE B OCHOBHOM IIIKOJIE SIBJSIETCSI 0A30BBIM MO OTHOIIEHHUIO K CUCTEME OOIIEr0 XUMHUUECKOTO
oOpazoBanus. I[losToMy Ha COOTBETCTBYIOUIEM €My YpPOBHE OHO peaju3yeT MpPUCYIIUE OOUIEMY XHWMHUYECKOMY
00pa30BaHMIO KIIIOYEBbIE IIEHHOCTH, KOTOpPBIE OTPaXalOT TOCYAAapCTBEHHbIE, OOIIECTBEHHbIE W WHIUBUIyaJIbHBIC
MOTPEOHOCTH . DTUM OMPEAEIeTCS CYIIHOCTh OOIIEH cTpareruu OOydeHHSs, BOCIUTAHHUS M Pa3BUTUS OOyJArOUTUXCS
CpelicTBaMH Y4EOHOTro npeameTa « XUMUSD) .

N3yuyenue npeamera: 1) cnocoOCTBYET peann3alii BO3MOKHOCTEN Il caMOpa3BUTHUS U (DOPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ oluied U GyHKIIMOHAIBHOM IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX
CIIOCOOHOCTEW TMOAPOCTKOB, HABBIKOB WX CAMOCTOSITENIBHOW y4eOHOW JEATENhbHOCTU, OSKCIEPUMEHTANIBHBIX U
MCCJIEIOBATENbCKIUX yYMEHUHN, HEOOXOJUMBIX KaK B TIOBCEIHEBHOW JKU3HU, TaK U B IPO(DECCHOHATILHON 1eATeTbHOCTH;



3) 3HaKOMHUT CO cHeIU(PUKONW HAyYHOrO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsa HAa €IUHCTBO
OPUPOJIBI M YeJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTallOM B (POPMHPOBAHMU €CTECTBEHHO-HAYYHOUW TIPAMOTHOCTH
MOJPOCTKOB,;

4) crocoOCcTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHMS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIHHUKOB .

Ha3BanHbie HampaBjieHUs B OOYYEHUU XUMHUU OOECHEUMBAIOTCA CHEeU(PUKON coAep:KaHUs TpeaMeTa, KOTOPBIHA
SBJISIETCA MEIaroru- YeCKU aJarnTHPOBAHHBIM OTpaKeHHEeM 0a30BOIM HAyKU XMMHM Ha ONPEIeIEHHOM dTarie €€ pa3BUTHUS .

Kypc XxumMuu OCHOBHOM WIKOJIBI OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMKCSI OCHOB HEOPTaHMYECKOW XHMHUHU U
HEKOTOPBIX MOHSITUHN U CBEICHUI 00 OTACIBHBIX 00BEKTAX OPraHUUYECKON XUMUM .

Crtpykrypa coaepxanus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOI0 MOAX0/a K ero uydenuto . Comepxanue
CKJIQJBIBAETCSI U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMBI MMOHITUA O XUMUYECKON PEAKIIUX .
OGe »Tu cucTteMbl CTPYKTYPHO OpPTaHU30BaHbI 1O MPHUHIMITY [OCJIEI0BATEIILHOIO Pa3BUTUS 3HAHW Ha OCHOBE
TEOPETUYECKUX INPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YUYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS,
ypoBHA Ilepuomnueckoro 3akona [[ . M1 . MeHueneeBa kak OCHOBHOTO 3aKOHA XHWMHH, YYCHUS O CTPOCHUH aroma u
XUMHUYECKOU CBSI3U, MPEJCTABICHUI 00 AJIEKTPOJUTHUCCKOMN JUCCOIMAIIMY BEIIECTB B pacTBOpax . TeopeTHUSCKUE 3HAHUS
paccMaTpUBAIOTCSI HA OCHOBE IMITUPUUYECKH MOJTYYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT
OJIHOTO YPOBHS K APYTrOMY, BBITIOJHSAS (YHKIIMH OOBSICHEHUS] M MPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MIPAKTAYECKOr0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIECTB .

Takasi opraHuzaiusi COJAEp>KaHHUs Kypca CIIOCOOCTBYET MPEICTaB- JICHUI0 XUMHUYECKOW COCTaBJISIOUIEH Hay4dHOU
KapTHHBI MHUpa B JIOTHUKE €€ CHUCTEMHOW MpHUPOJbl . TeM caMbiM OOECIeuMBaeTCS BO3MOXXHOCTH (POPMHUPOBAHUS Y
00y4YaromuXxcsl IEHHOCTHOTO OTHOIIEHUSI K HAYyYHOMY 3HAHHUIO U METOJaM MO3HaHUs B Hayke . BaxkHO Takxke 3a- METUTb,
YTO OCBOEHHUE COJICPKAHUS Kypca MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEE M3YUYEHHBIX KypcoB: «OKpyKaroUun
Mup», «buonorus . 5—7 xiacce» u «Pusuka . 7 Kinacey .

HEJIM U3YUEHWA YYEBHOI'O ITPEJMETA «X1UMUS»

K HampaBieHHio MepBOCTENEHHON 3HAYMMOCTH TIPU pean3aliui 00pa30BaTENbHBIX (DYHKIMN TpeaMeTa « XuMUsD)
TPAJAUIIMOHHO OTHOCST (DOPMUPOBAHHME 3HAHWI OCHOB XMMHUYECKOW HAyKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHWUS,
MPAKTUYECKON ESITEIHLHOCTH YEIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYpHI . 3ajaya MpeiMeTa COCTOUT B
(hOpMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINX (PAKTOB, MOHATHMN, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHH,



JOCTYMHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, I3bIka HayKH, 3HAaHUIM O HAyYHBIX METOJIaX U3YUYECHUs BEILECTB
U XMMHUYECKUX peakUui, a TakkKe B (POPMUPOBAHMU M Pa3BUTHM YMEHUN M CIIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C
IUIAaHUPOBAHUEM, HAOJIIOJICHUEM U NPOBEJCHUEM XHUMUYECKOTO 3KCIEPUMEHTa, COONIIOJEHHWEM IpaBWil O€30IacHOro
oOpallleHus C BEIIECTBAMU B II0- BCEAHEBHOM KU3HHU .

Hapsiny ¢ sTuM 1nenu wu3ydeHUs OpeaMeTa B IpOrpaMMe YTOUYHEHbI M CKOPPEKTHPOBAHbl C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOro oOmiero odOpaszoBanusi . CeromHs B 00pa3oBaHMM 0CO0O 3HAYMMOM NpPHU3HAETCS
HAIPaBIEHHOCTb O0YUYEHHS HA PA3BUTHE M CAMOPA3BUTHE TUYHOCTH, GOPMUPOBAaHNE €€ MHTEIUIEKTa U OOIIEH KyIbTYpHI .
OOydeHrne yMEHHUIO yYUTHCA W MPOJOHKATh CBOE 00pa3oBaHUE CAMOCTOSITENIFHO CTAHOBUTCS OJHOM M3 Ba)KHEUIINX
(GyHKUIMI y4eOHBIX TPEAMETOB .

B cBsi3u ¢ 3TUM Tpu U3y4EHUU MPEAMETa B OCHOBHOMW IIKOJIE J10- MUHHUPYIOIIEEe 3HaUYCHUE MPUOOPENH TaKue IEeNH,
KaK:

- (opmupoBaHME WHTEUIEKTYaIbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY IIPUHSITUIO PEIICHUH, CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

- HaAIpaBJICHHOCTh OOyUYEHHUs Ha CHCTEMAaTHYECKOe MPUOOIICHHE ydYalluXcs K CaMOCTOSITENIbHOM MO3HaBaTEIbHON
JesITeIbHOCTH, HayYHBbIM METOJ1aM NO3HaHUs, POPMHUPYIOIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEN K XUMMUU;

- olecrnedeHue yclioBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO O0YUYaIOIIMMUCS OMbITa PAa3HOOOPA3HON AESATENbHOCTH,
MO3HAHUS U CaMOMNO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHLMM), HUMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE NI
pa3INYHBIX BUIOB JESATEIbHOCTH;

- opmupoBanue yMeHui OOBSCHATH W OLICHUBATH SBIICHUS OKPYXKAIOIIETO MUpPa HA OCHOBAaHWUUW 3HAHUU M OIIBITA,
MOJTyYEHHBIX TIPU U3YYCHUU XUMHU;

- (hopmupoBaHHE y 00YJArOIIMXCS TYMAHUCTUYECKUX OTHOIICHHA, TOHUMAaHUs IICHHOCTH XUMUYECKUX 3HAHUNA AJIs
BBIPA0OTKH SKOJOTUYECKH IIeIECO00Pa3HOTO TIOBENCHUS B OBITY U TPYJOBOW JCSATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO
310pOBbS U OKPY’Karo- IIEW IPUPOJHOMN CPEBI;

- pa3BHUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIHTAHHUIO HA OCHOBE YCBOCHUS
0O0IIIeueIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOWIS W HANpPaBIEHHOCTH JallbHEHIIIETO
OoOy4eHHS .

MECTO YUEBHOT O IIPE/IMETA «X1MUW» B YUEBHOM IUUIAHE
VY4eOHslIii npeaMeT «XuMHs peaau3yeTcs Kilaccax 3a CUeT 00s13aTeNbHON YacTu Y4eOHOTo TUIaHa.



B pamkax amantupoBanHOU 00pa3oBaTenbHON Mporpammsbl it aetei ¢ THP Ha uzyuenune xumuu ¢ 8 mo 9 Kimacc OTBOJUTCS IO
2 yaca B HeJiento, u3 pacuéta 34 yyeOHbIC HEJICNHU B TO/I.

JIns Kakaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE€ MOXET ObITh MCIOJIb30BAHO YYaCTHHUKAMU
o0pa3oBaTeNpHOr0 Mpollecca B LEMsIX (HOPMHUPOBAHUS BapUATUBHOM COCTABISIIONICH COJEp:KaHUs KOHKPETHOW paboueit
nporpammbl. [Ipu 3TOM oO0s3arenbHas (MHBapuaHTHAs) YacTh COJAEP)KAHUS MPEIMETa, YCTaHOBJECHHAs NPUMEpHOU paboueii
OpOrpaMMoOii, U BpeMs, OTBOJUMOE Ha €€ WM3yuUeHHE, JOJKHBI OBITh COXPAHEHBI MOJHOCTHIO. BO3MOXKHO mepepacnpeacieHue
BPEMEHH BHYTPY UHBAPUAHTHOM YaCTH MEXK]ly TEMaMHU.

COJAEP)KAHUE YYEBHOI'O NIPEAMETA «XUMMWSI»
8 KJIACC

[IepBoHayYanbHbIE XUMUYECKAE MOHSATHS

[Ipenmer xumun . Ponb XuMun B KU3HM 4elioBeka . Tena m BemecTBa . @U3MYECKUE CBOWCTBA BEHIECTB . ATpEraTHoe
cocTosiHue BeniecT . [ToHATHE 0 MeTOIaX MO3HAHUS B XUMHH . XHUMUS B cucTeMe Hayk . UucTthie BemecTBa U cMecu . CriocoObl
pa3aeneHus: CMECeH .

ATOMBI U MOJEKYJIBI . XUMHYECKUE 2JIeMEHThl . CUMBOJIBI XMMHMYECKUX 3JEMEHTOB . IIpocThie M ClIOKHbBIE BEIECTBA .
ATOMHO-MOJIEKYJISIPHOE YUYEHHE .

Xumudeckas (popmyna . BaleHTHOCTP aTOMOB XMMHYECKHMX 3JIe- MEHTOB . 3aKOH TIOCTOSHCTBA COCTaBa BEISCTB
OtHocuTenbHas aToMHasg Macca . OTHOCUTEIbHAsE MOJIEKYJIsipHast Macca . MaccoBasi 107151 XUMHUYECKOTO JIEMEHTA B COCIMHEHUU

Pu3NYeCKNe U XMMHUYECKUE SIBICHUS . XMMHUUYECKas peakuuss M €€ NPU3HAKU . 3aKOH COXPAHEHHS MAacCChl BEILIECTB .
Xumnueckue ypaBHeHus . Kiaccudukanus XUMUYECKUX peakinil (COeqUHEH S, pa3IoKEHUs, 3aMEeIleHNs, OOMeHa) .

XUMUYECKUIN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, ¢ MpaBuiaaMu pabOTHl B J1abopaToOpuu U NpuéMamMu
oOpamieHusi ¢ J1a0OpaTOpHBIM OOOpPYAOBAHMEM; H3YYEHUE U ONHUCAHHE (U3MUECKUX CBOMCTB 0OO0pa3IlOB HEOPTraHUYECKUX
BEILECTB; HaOmoAeHne (u3ndyeckux (IJIaBiIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTyNKe, KUIIEHWE M KOHJEHCAlUs
BOJbI) U XUMHUYECKHUX (TOpEHHE CBEYH, NMPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHUCIOTOM) SIBICHU,
HaAOJII0JIEHUE U ONMHCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peaklui (pasjioKeHUe caxapa, B3auMOJEWCTBHUE CEpHOM KHC-
JOTHI C XJopuaoM Oapusi, paznoxkeHue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJEWUCTBUE XKeje3a C PacTBOPOM COJIU
meau(Il)); u3- yuenwe crnocoOoB pasaeneHus cMecedl (C MOMOUIbI0 MAarHurta, (UIbTPOBAHME, BBIMAPUBAHUE, TUCTHILISAIMS,



xpomarorpadus), MPOBEIECHUE OYMCTKM ITOBAapEHHOM colM; HAOMIOJEHUE W OIMCAaHUE pPE3yJIbTaTOB IPOBEIEHUS OIIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3/1aHUE MOJIENIEeH MOJIEKYI (IIapOCTEPKHEBBIX )

BakHelime mpencTaBuTeNIn HEOPraHNYECKUX BEIECTB

Bo3nyx — cmecs razos . CocraB Bozayxa . Kucinopox — anemMeHT U npocTtoe BemecTBo . HaxoxxaeHue kuciopona B
npupojie, (pu3nuecKue U XuMU4ecKre cBoiicTBa (peakuuu ropenus) . Oxcunsl . [Ilpumenenue kucnopona . CiocoObl OTyYEHUS
KHCIIOpOJa B J1a0OpaTopud M NpOMbINUIEHHOCTH .  KpyroBopor  kuciopoga B npuponae . O30H — amioTporHas
MOAU(pUKALMS KUCIOPOA .

TennoBoi 3p(HEeKT XUMUYECKON pEeaKIMi, TEPMOXUMHUYECKUE YPABHEHUS, K30- U SHAOTEPMUYECKUE peakuuu . TOMIMBO:
yTOJb U METaH . 3arpA3HeHue BO3/lyXa, yCUIICHHE MapHUKOBOIO 3 (pekTa, pa3pylnieHue 030HOBOTO CIIO .

Bonopox — snemeHT u npoctoe BemiecTBo . HaxoxaeHnue Bogopoaa B Mpupoae, GU3NUYECKue U XMMUYECKHE CBOICTBA,
MpUMEHEHUE, CIOCOOBI MoIydeHus . Kuciaotsl u conm .

KommuecTBo BemectBa . Monb . Monsipaas macca . 3akoH ABOrajipo .

MonsipHbIii 00BEM ra3oB . Pac4€Thl Mo XUMHUYECKUM YPABHCHHSM .

@dusnyeckre cBOWCTBA BOAbl . Bojma kak pactBopurens . PacTtBopbl . HachllieHHbIE M HEHACBILIEHHBIE PACTBOPHI .
PactBopumocTs BemiecTB B Boge.l MaccoBasi 1oisi BemiecTBa B pacTBOpe . XUMHUYECKHE CBOWCTBA BoAbl . OcHOBaHusA . Poib
PacTBOPOB B IPUPOJE U B )KNU3HU YesloBeKa . KpyroBopoTt BoJbl B IPUPOJE . 3arpsA3HEHUE IPH- POAHBIX BoA . OXpaHa U OYHCTKA
IIPUPOJHBIX BOJ .

Knaccudukanuss Heopranmdeckux coenuHeHuil. Oxkcunpl. Knaccudukanus OKCHAOB: cojieoOpasymomue (OCHOBHBIE,
KHCIIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasyromue. HoMeHkiiatypa okcuaoB (MeXIyHapoAHas U TpUBUaibHas) . OU3nyeckue u
XUMHYECKUE CBOKMCTBA OKCHIOB . [loydyeHune okcuIos .

OcHoBanusi. Krnaccudukaruss OCHOBaHWN: WIENOYM W HEPACTBOPUMBIE OCHOBaHUsS. HomeHkIaTypa OCHOBaHMIA
(MexxnyHapoHas U TpuBUaibHas) . PU3nueckue 1 XUMUUYECKHe CBOMCTBA OCHOBaHUH . [TosyueHne ocHOBaHUI .

Kucnotel. Knaccudukarmus kucnor. Homenknatypa KucCIOT (MEXIyHapoiaHass W TpuBuaibHas) . Dusmyeckue wu
XAMUYECKHE CBOMCTBA KUCHOT . P aktuBHOCTH MeTaiuioB H . H . bekerosa . [1o- nydyenue kucior .

Conu . Homenknatypa cojiedl (MeXIyHapoAHasi M TpPUBUAJIbHAsA) .

du3nyeckue U XMMHUYECKUE CBOMCTBa couiel . [lonyuenue conen .

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHUH .

XUMUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIpeNeieHHE COJAEp)KaHUsl KUCIOpOAa B BO3/AyXe; IMOJyuyeHHe, coOupaHue,
pacrmo3HaBaHHE€ U HW3YYEHHE CBOMCTB KHCIOpOJa; HAOJMIOJACHHE B3aUMOACHCTBHSI BELIECTB C KHUCIOPOAOM M YCIOBUS



BO3HUKHOBEHUS U MIPEKpalleHus TopeHus (Ioxkapa); 03HaKOMJICHUE ¢ 00pa3liaMy OKCHJIOB M OMMCAaHUE UX CBOWCTB; MOJIy4CHHE,
coOupaHue, pacrno3HaBaHWE WU M3yYEHHE CBOMCTB BOAOpoja (ropeHue); B3auMopeiicTBue Bojopoaa ¢ okcugom wmeau(Il)
(BO3MOKHO HCMOJIb30BaHUE BUJEOMATEPUANIOB); HaAOIIOJEHUE O0Opa3loB BELIECTB KOJWYECTBOM | MOJIb, HCClEI0BaHUE
0COOEHHOCTEW PacTBOPEHMS BEUIECTB C Pa3IMYHON PaCTBOPUMOCTHIO; MPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MaccoBOM
J0JIell pacTBOPEHHOTO BEUIECTBA; B3aMMOJICUCTBUE BOJBI C MeTaUlaMH (HAaTpueM M KajiblMeM) (BO3MOKHO HCHOJIb30BaHHE
BUJIEOMATEPHAIIOB); OIpPEAEIICHHE pAaCTBOPOB KHCIOT W IIENOYEH C TOMOIIbI0 WHJIMKATOPOB; HCCIEIOBaHUE O0Opa3loB
HEOPraHWYECKHUX BEIECTB pa3- JIMYHBIX KJIACCOB; HAONIOJCHHE M3MEHEHHsSI OKPACKM WHIMKATOPOB B PAcTBOpAaX KHUCIOT U
niesnoyeil; u3ydeHue B3auMoJedcTBHUA okcu- na menu(ll) ¢ pacTBOopoM CepHOM KHUCIOTHI, KUCIOT C METaJIaMH, peakUuiu
HEUTpaM3aluy; MOIYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOrO0 METAJUIa APYTMM M3 PacTBOpa COJIA; PEUICHUE
DKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeNIIME KITacChl HEOPTaHUYECKUX COEAUHEHUID.

[lepnonnueckuii 3akoH U llepuonnueckas cucrema xumndeckux 35meMeHToB 1. M. MenaeneeBa. CtpoeHne aTOMOB.

Xumunyeckas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN

[lepBble MOMBITKK KIACCU(PUKALNUKA XUMHUECKHUX 3JIeMEHTOB . [loHsATHE O rpynmax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U
IEJIOYHO3EMENbHBIE METAJJIbl, TaJIOT€Hbl, MHEPTHBIE Tra3bl) . OIJIEMEHThI, KOTOpble OOpa3yloT aM{QOTEepHbIE OKCUABI U
TUAPOKCUIBI .

[Tepuonnueckuii 3akoH . Ilepupoanueckas cucremMa xuMmudeckux 3yeMeHToB [l . I . Mengeneesa . KopoTkoneproanas u
JuMHHOTIepuoaHast popMmbl [lepuoaudeckoit cuctembl xumudeckux ayeMmeHToB [ . I . Menneneesa . [lepuonbl u rpymnmsl .
PU3NYECKHUN CMBICII IT0- PSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA .

Crpoenne aromoB . CoctaB aTOMHBIX siziep . M3oTonsl . DnekTpoHbl . CTpOEHHE ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX
20 xumunueckux 3neMeHToB Ilepuoanueckoit cucremsl [ . M . MengeneeBa . XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA MO €T0
noJioxkeHuto B llepunoamueckoit cucreme /1 . 1. Menneneena .

3aKOHOMEPHOCTU U3MEHEHMS PaJlyca aTOMOB XMMUYECKHUX 3JIe- MEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO
rpymnmnam u nepuojam . 3HadeHue llepuoanueckoro 3akoHa u [leproguyeckor CUCTEMbl XUMHUYECKUX DJIEMEHTOB ISl Pa3BUTHSA
Hayku U npaktuky . [{ . 1. MenaeneeB — y4€HbIM U TPAKIAHUH .

Xumuyeckas cBs3b . KoBajieHTHass (TOJIsipHass MW HEMOJISIpHAs) CBSA3b . DJIEKTPOOTPHUIIATEIIBHOCTh XUMHYECKHUX
3eMeHTOB . MoHHAasA CBA3G .
Crenieupr oOkuciicHus . OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE peakuun . [Iponecchl OKUCIEHUS U1 BOCCTAHOBJICHHUS .

OxucIuTeNM 1 BOCCTAHOBUTEIIH .



XUMHUYECKUH DKCIIEPUMEHT: U3Y4YeHHE 00pa3IoB BEIIECTB METalI- JIOB M HEMETAJIOB; B3aMMOJCHCTBIE THIPOKCH 1A IIHHKA
C pacTBOpPaMH KHCIIOT M INEJIOYCH; IPOBEJACHHE OIBITOB, WLIIOCTPUPYIOIIMX IIPUMEPHl OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiuii (ropeHue, peakiuy Pa3IoKeHHs, COSIUHCHUS) .

MesKIpeAMETHBIE CBSI3U

Peanuzaiiuss MeXIpeIMETHBIX CBSI3eH IMPH H3YYCHHH XHMMHH B 8 KJIacCe OCYIIECTBISETCS Yepe3 MCII0JIb30BaHNE KaK
OOIMX €CTeCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATUH, SBIAIOMUXCS CUCTEMHBIMH JUIS OTACIBHBIX IPEAMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA .

OOmue ecTecTBEeHHO-HAYYHbBIC IMOHATHS: HAyYHBIA (hakT, THIOTE3a, TEOpHs, 3aKOH, aHAJIM3, CHHTE3, KIacCH(HUKAII,
MEPHOANYHOCTD, HAOJIOICHUE, SKCIICPUMEHT, MOICIIUPOBAHNE, H3MEPEHUE, MOJICITb, SIBJICHHE .

®dusuka: marepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHWJ, H30TONbBI, PaJIMOAKTUBHOCTH, MOJICKYIIa,
IIEKTPUICCKUI 3apsj, BEIICCTBO, TEJIO0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ta3, (DM3MUCCKHUE BCIMYUHBI, CIUHHIIBI
U3MEpEHHS, KOCMOC, TJIaHEThI, 3BE3/1bI, COJHIIC .

buonorus: dorocunres, apixanue, ouocdepa .

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC TTOPOBI, TTOJIE3HBIC HCKOITAEMbIC, TOILIUBO, BOJIHBIC PECYPCHI .

9 KIIACC

BemiecTBo 1 xumMuueckas peaxuus

[Tepuognuecknii 3akoH . [lepuoamueckast cucreMa xumuueckux 3neMeHToB [ . I . MenneneeBa . CtpoeHrne aToMoB .
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMUYECKHUX JJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KalMs, KaIblUs U UX COCIUHEHUN B
COOTBETCTBHHM C MOJIOKEHNUEM DJIEMEHTOB B [leproanyeckoi cucremMe u CTPOEHUEM UX aTOMOB .

CrpoeHune BellecTBa: BUIIBI XUMUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEHIECTBA OT
TUIA KPUCTAJUIMYECKOMN PEIIETKU U BUJA XUMUYECKOU CBSA3H.

Knaccudukanuys u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHAPOAHAsT U TpUBUAJIbHAs). XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX CO- €IMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB .

Knaccudukanms XuMUYECKHX peaklMil MO pa3MyHbIM IpU3HaKaM (IO YMCIy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3(PPeKTy, M0 U3BMEHEHHUIO CTEeIEHEH OKUCICHNU XUMUYECKUX 3JIEMEHTOB, [0 OOPATUMOCTH, 110 Y4aCTHIO
KaTtajn3aTopa) . DK30- U 3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHMUS .



[TonsiTue 0 ckopocTu XuMHIecKoil peakiuu. [lorstrue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUUYECKUX peakiusix . [lonarue o
TOMOTE€HHBIX U F€TEPOTeHHBIX peakuusax . [IoHsITHe 0 XMMUYECKOM paBHOBECHH. DaKTOPBI, BIUSIOMIME HA CKOPOCTh XUMHYECKON
PEaKIUU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE PEAKIMU, JJICKTPOHHBIM OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW pEaKIIUHU.
CocraBneHue ypaBHEHH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C HCIOIb30BaHUEM METO/a 3JIEKTPOHHOTO OaaHca .

Teopus SJIEKTPOTUTUYECKON AUCCOLMALNAM. OJIECKTPOJMUTHI W HE- SJIEKTPOonauThl . KaTtnonwl, aHmoHbl . MexaHu3m
JUCCOLIMAIIMKM BEIIECTB C PAa3JIMYHBIMKM BUAAMH XUMHUYECKOU cBsi3u . Crenenp qucconuanuu . CuibHbIE U C1a0ble JIEKTPOIUTHI .

Peakiun moHHOro oOMeHa . YCIIOBUA NPOTEKAHUsS] PEAKUUHA HMOHHOrO OOMEHA, IMOJHBIE M COKpAUIEHHbIE HOHHBIE
ypaBHeHUs peakiuii . CBOMCTBAa KUCIOT, OCHOBAHUM M COJIEH B CBETE MPEACTABICHUM 00 JICKTPOJUTUUECKON TUCCOIUALINH .
KauecTBeHHbIe peakiuy Ha HOHEI . [IoHsATHE O THApONIM3E CONEN .

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura v anmasa), CJIOXKHBIX BEHIECTB (XJOpHUJa HATPHUsl); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEakuu OT BO3ACUCTBUSA Pa3IWYHbIX (PAKTOPOB; MCCIEIOBAHUE DJIEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB,
npouecca JUCCOLMAMU KHUCIOT, IIeJoYell U cojeil (BO3MOXKHO HCIOJB30BAaHUE BMJIEOMATEPUANIOB); MPO- BEIECHUE OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKU MPOTEKAHUs peakiuii MOHHOro obmeHa (0Opa3oBaHHME OCajaKa, BBIIEICHHE raza, oOpa3oBaHUE
BOJIbI); OMBITOB, HWIITIOCTPUPYIOMIUX MPUMEPHI OKHUCIIM- TEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpEHHUE, PEAKIIUU Pa3I0KEeHHUS,
COCMHEHNA); PpPACMO3HABAHUE HEOPraHMYECKHX BEIIECTB C TOMOIIbK) KAYECTBEHHBIX PpEAKIUA Ha HOHBI; PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a]1ay .

Hemeramibl u X coeAMHEHUS

OO0mmast xapakTepucTuka rajioreHoB . OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTENEHU OKucieHus . CTpoeHue u
(¢u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB . XMMHUYECKME CBOMCTBA Ha MpUMeEpe Xjopa (B3auMMOJEHCTBHE C
MeTaJulaMH, HEMEeTaJllaMHt, IIesio4amMu) . XaopoBoaopos . ColisiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, MOIYyYEHUE, IPUMEHEHUE .
JleiicTBuEe XJIOpa W XJOPOBOAOPOJIa HA OPraHU3M 4YesoBeka . BakHelme XJIopuabl M UX HaXO0XACHHE B MPUPOJIE .

O61as xapakrepuctuka 3neMeHToB VIA-rpytbl . OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS .

Crpoenuie u puanyeckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl . AJUIOTPONHbIE MOJU(DUKAIIMN KUCIOPOIa U
cepbl . XuMuueckue cBoiicTBa cepbl . CepoBOAOPOJ, CTpOeHHE, (PU3NYECKHE U XHUMHUYecKue cBorcTBa . OKCHIBI cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKCUZIOB . CepHasi KUCIIOoTa, GU3MUECKHE U XUMUYECKUE CBOWCTBA (0OIIME KakKk MPEaCTaBUTEIS
KJlacca KHCIOT M crenududeckue) . XMMHUUECKHE PeaKlny, JeKalUe B OCHOBE MPOMBIIUIEHHOTO CIIoco0a MOTyYeHHUs! CEPHOM
kucnotel . [Ipumenenue . Conu CepHOM KHCIOTHI, KaueCTBEHHas peakiuss Ha cyibdaT-uoH . HaxoxneHnue cepbl U e



COEIMHEHUI B MPUPOJIe . XUMHUECKOE 3arps3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOXK/IU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEOTBPAILICHHUS .

O61mas xapakTepucTika 31eMeHToB VA-rpyrmmnbl . OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUS .

A30T, pacnipocTpaHeHue B npupoje, Gpuznueckue u XuMuueckue cporictsa . KpyroBopor azota B mpupoje . AMMUakK, ero
(du3MYecKue U XMMUYECKUE CBOMCTBA, MojiyueHue u npumeHeHue . Conu aMMOHMs, UX (U3NYECKHe U XUMUYECKHUE CBOMCTBA,
npumeHeHue . KadecTBeHHas peakiysi HA MOHbI aMMOHUS . A30THasl KHUCIOTa, €€ MOoJIyueHHe, (PU3NUYECKue M XUMUYECKHE
CBOMCTBa (00IIME Kak MPEICTAaBUTENs Kjacca KHCIOT W crneuuduyeckue) . VMcnonb3oBaHWEe HUTPATOB U COJEH aMMOHHS B
KaueCcTBe MUHEPaAIbHBIX YJOOpeHUN . XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeapl COEAMHEHHSIMU a30Ta (KUCIOTHBIE
JOK]1, 3arpsI3HEHNE BO3/lyXa, TOYBBl U BOJAOEMOB) .

®docdop, amnorpornHbie Momudukanuu docdopa, duzmyeckue M xumudeckue cBorctBa . Oxcun ¢ocdopa(V) u
(docdopHas kucnora, GU3NUECKUE U XUMUYECKHE CBOWCTBA, noiydeHue . Mcnonbs3zoBanue (ocharoB B KauecTBE MUHEPAIbHBIX
ya0OpeHuit .

OO1as xapakrepuctuka 31eMeHToB [VA-rpynnel . OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTENICHH OKHUCIICHHUS .

VYrnepon, amioTpomnHble MOAUGUKALWK, PAaCOPOCTpaHEHHWE B MpHU- pojJe, (PU3MUecKHe W XHMHUYECKHEe CBOICTBa
Ancopbuus . Kpyrosopot yriepona B npupozae . Okcuabl yriepojaa, ux pu3ndeckue U XUMHUUYECKHUE CBOMCTBA, JEWCTBHE Ha
’KUBBIE OpPraHU3Mbl, MOJIyY€HHE U NPUMEHEHHUE . DKOJIOTMUECKHue MpoOsieMbl, CBsi3aHHbIe ¢ oKkcuaoM yriaepoaa(lV); runoresa
rJI00aJIbHOTO TOTETUICHUS KJIMMAaTa; MapHUKOBBIA 3P ¢deKT . YronbHas KUCIOTa U €€ colid, UX (PU3MYECKUEe M XUMUYECKUE
CBOICTBa, mojiyueHue W npumeHeHue . KadectBeHHas peakiusi Ha kapOoHaT-moHbI . Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO3SMCTBE .

[lepBoHavabHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KakK O COCIMHEHHUSX yriepoja (MeTaH, 3TaH, TUJICH, alleTUJIEH,
ATaHOJI, MIMIEPUH, YKCYCHasa KucioTta) . X coctaB m xumuyeckoe crpoeHue. [loHsaTre o OMOJOrHYeCKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriieBoJax — W HUX POJU B KM3HM 4YelloBeKa . MarepuaibHOE €IMHCTBO OPraHUYECKMX W HEOPraHUYeCKHX
COEIMHEHUM.

Kpemuuii, ero gusnueckne U XMMUYECKUE CBOWCTBA, MOdydeHUE U npumeHeHue . CoelMHEHHs] KPEMHHUS B MPUPOJIE .
O6mue npencrapieHus: 00 okcuae kpemHuss(IV) u kpemaueBoit kuciaore . CUIMKAThI, UX UCIOJIB30BAaHUE B OBITY, MEAMIIMHE,
IMPOMBIIIJIEHHOCTH . BakHelme cTpouTelbHble MaTepHalibl: KepaMUKa, CTEKJIO, IIe- MEHT, OeToH, xkene300eToH. [Ipobiembl
0€30IMacHOT0 UCTIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEIHEBHOM JKU3HHU.

XUMUYECKUN 3KCIEPUMEHT: M3ydeHUE 0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI; MPOBEIACHHE
KaueCTBEHHBIX PEAKIMil Ha XJOPUA-UOHBI M HAOJIOJCHHE MPU3HAKOB MX MPOTEKAHMS; OIMBITHI, OTpAXKAIOMINE (PU3NYECKUE U



XUMHUYECKHE CBOMCTBAa TaJlOTCHOB W HMX COCJAMHEHUN (BO3MOXHO HCIIOJIB30BaHUE BHUICOMATEPHATIOB); O3HAKOMIJICHHE C
obpa3naMu XJIOpUAOB (Tajo- T'eHHJIOB), O3HAKOMJIEHHE C O0Opa3liaMH cepbl U €€ COCTUHECHHSIMHU (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMATEpUAIIOB); HAOJIOJCHUE TIpollecca OOYrJMBaHUS caxapa II0J JCHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI,
M3YYEeHHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEpHOWM KHCIOTHI, MPOBEJACHHWE KAueCTBEHHOW pEakIMU Ha CcyiabdaT-uoH u
HaOII0JICHUE TpU3HaKa €€ MNPOTEeKaHUs; O3HAKOMJICHHE C (U3MYSCKMMHU CBOMCTBaMHU a3oTa, (pochopa M HX COETUHECHUM
(BO3MOXKHO HCIIOJIb30BAHUE BHUJEOMATEpUaoB), oOpasiaMu a30THBIX U (GochHOpHBIX YIOOpEHMI; TMOoTyuyeHHue, coOupaHue,
pacrio3HaBaHHUE U U3YUYEHHE CBOMCTB aMMHUaKa; MPOBEACHNUE KAUECTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U (ocaT-uoH U U3ydeHue
MPU3HAKOB UX IMPOTEKAHMS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIJIOTHI C MEbIO (BO3MOXHO HCIIOJIh30BaHUE
BHJICOMATEPHUAIIOB); U3YUYCHUE MOJICJIEN KPUCTAUNIMUECKUX PEIIETOK aMasa, rpadura, QynepeHa; 03HaKOMIIEHHE ¢ MPOIECCOM
a7copOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOra3a; IOJyYeHHE, coOupaHue,
pacrio3HaBaHWE W U3y4Y€HUE CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEICHUE KaUYeCTBEHHBIX peakIuii Ha KapOOHAT- U CUJIMKAT-UOHBI U
W3y4YCHUE TIPU3HAKOB UX TMPOTEKAHUS;, O3HAKOMJIEHME C MPOAYKUHUEH CUIMKATHOM MPOMBIIUIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaXHenIre HeMeTaulbl U UX COCAUHECHUSD .

Metamibl 1 UX COEAUHECHUS

OO01mast XapakTepuCTUKA XUMUUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBaHWM UX mojoxkenus B [lepuoanueckoii cucreme
xumudeckux anemeHtoB JI . M . MengeneeBa u cTpoeHusi atoMoB . CTpoeHwe MeTaioB . Metamiuyeckas CBS3b U
METAJIMYECKasi KpUCTAIUIMYECKAs! PEIIETKA . DJICKTPOXUMHUUYECKUN Pl HAPSOKEHUA MeTall- JIOB . GU3NYECKUEe U XUMUYECKUE
cBoiicTBa MeTaiioB . O0muMe crnocoOsl mosydeHus: MeTayyioB . [[oHSATHE 0 KOPPO3UH METaUIOB, OCHOBHBIE CIIOCOOBI 3alITUThI UX
oT koppo3uu . CriiaBsl (CTajdb, YyT'yH, TIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIJIEHHOCTH .

[Ilemounbie MeTaibl: TIOJI0)KeHUE B [lepuoanueckoit cucreMe xumuueckux 3yeMeHToB 1 . U . MenaeneeBa; cTpoeHue ux
aTOMOB; Ha- XOXXJeHHe B mpupojae . dusnyueckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U kamusi) . Okcuabl U
TUJIPOKCUABI HATpUsl U Ka- jaus . [[pumMeHeHune menoyHbIX METAIIJIOB U UX COCTMHEHH .

[IlemoyHO3EeMENBHBIE METAJUIBI MarHuii M KaJbLUW: IOJ0XKeHue B [lepuognueckon cucreMe XUuMUYECKUX AJIEMEHTOB [ .
N . MeHnneneeBa; CTpOCHUE UX aTOMOB; HAaXOXJICHHE B Tpupoje . PU3nUecKue U XMMUYECKUE CBOMCTBA MArHUS U KAJIbIUSA .
Baxxneie coequHeHus Kaablusl (OKCUI, TUIPOKCUT, COIH) . JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS .

AnmtoMmunuii: onoxkenue B Ilepumoamdeckoit cucteme xumuuyeckux siemeHToB [ . I . MenpaeneeBa; cTpoeHHe aToOMa;
HaxoXJeHue B mpupozae . Ouznueckue M XMMHUUYECKHE CBOMCTBA alOMUHUS . AMGOTEpHBIE CBONCTBA OKCHIA M THUAPOKCHIA
AJTFOMUHHS .



Kenezo: monmoxenue B llepmoamueckoi cucreme xumuueckux sneMeHToB [ . M . MengeneeBa; cTtpoeHue artoma;
HaxoXeHue B mpupoze . dusnveckue u XuMudyeckrue cBoMCTBa xkemne3a . Okcubl, ruapokcu bl U conu xeneza(ll) u sxeneza(Ill),
UX COCTaB, CBOMCTBA U MOJIyYEHUE .

XUMHUECKHUI IKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METall- JIOB M CIUIABOB, X (PU3MUYECKHUMH CBOWCTBAMU; N3YUECHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOACHCTBHUS OKCHIA
KaJIbI[USl U HATPUS C BOAOUW (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPHUANIOB); UCCIEIOBAHUE CBOMCTB *KECTKOM BOJBI, Ipoiiecca
TOPEHHUS Kejle3a B KUCIIO0- poje (BO3MOKHO UCTOb30BAaHUE BUEOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIuii
Ha WOHBI (MarHusl, Kajublus, antoMuHus, muHkKa, xkeneza(ll) u xeneza(lll), meau(ll)); HabmroaEeHUEe W OMHMCAHUE MPOIIECCOB
OKpalllMBaHUs TJIAMEHUM WOHAMM HATpHsl, Kalus U Kajdblds (BO3MOXKHO HCMOJIb30BAaHUE BHUIEOMATEPUANIOB); HCCIECIOBaHUE
aM(OTEepHBIX CBONCTB THUIPOKCHJA AIOMUHUS M TUIPOKCHJIA IIMHKA; pPEHICHHWE SKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxxHenIe METAJUTBI U UX COCTUHEHUS .

XuUMUS U OKpYKarolas cpena

Hosele marepuanisl u TexHosnoruu. BemecTBa U MaTepuasibl B 110- BCEIHEBHOW KU3HU YEJIOBEKa . XMUMHS U 3J0POBBE .
be3onacHoe ucnosb30BaHUE BEIIECTB M XMMUYECKUX peakinuii B ObiTy . IlepBasg mo- Mol NMpU XUMHUYECKHX OXKOTax U
orpaBiieHuAX . OCHOBBI JKOJIOTH- YECKOM TPaMOTHOCTH . XHWMHUYECKOE 3arpsi3HEHHE OKpyKarolehd cpesl (mpenenbHas
normyctuMas koHieHtpanus Bemects — [1JIK) . Poibs xumuun B penieHun 3K0JIOTHYECKUX MpooIieM .

[TpupoHbIE UCTOYHUKHU YTIIEBOIOPOJOB (YTOib, MPUPOJIHBIN ra3, HedTh), MPOAYKTHI UX MEPEepPadOTKH, UX POJb B OBITY U
IIPOMBIIIIJIEHHOCTH .

XUMUYECKHUI IKCIIEPUMEHT: U3yUeHHUE 00pa3lioB MaTEPUAIOB (CTEKIIO, CTUIABbI METAJIOB, MOJIMMEPHBIC MAaTEPHUAIIbI).

MexnpeaMeTHble CB3U

Peanuzainus MeXNpeIMETHBIX CBSI3€M NP HM3YYEHUH XHUMHUU B 9 Kilacce OCYIECTBISIETCA Y€pe3 MCIOJIb30BAHUE Kak
OOIUX eCTeCTBEHHO-HAYYHBIX TOHATUM, TaK U TOHSATUN, SBJISIIOIIUXCA CHUCTEMHBIMU JUIS OTHEJIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA .

OOmue ecTecTBEHHO-HAyUHbIC TMOHATHS: HAay4YHBIM (hakT, TUMOTe3a, 3aKOH, TEOpHs, aHAJIU3, CHUHTE3, Kjaccu]ukarus,
MEePUOAUYHOCTh, HAOJIOJICHUE, OKCIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIA 3(PQEKT,
TEXHOJIOTUsA, MaTepruasibl . OU3KKa: MaTepusi, aTOM, SJIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIUJ, W30TOIbI, PAJIUOAKTUBHOCTD,
MOJIEKYJIa, AJICKTPUYECKUN 3a- Psiji, MPOBOJHUKH, TOJYMPOBOAHUKHU, AUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTb, KPUCTANTUMYECKAs PEMIETKA, CIUIAaBbl, ((U3UYECKHUE BEIMYWHEI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, CONHIIE .



buonorus: dotocunrtes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE YAOOPEHUS, MUKPOSJIEMEHThI, MAKPOAJIEMEHTHI,
NUTa- TeJbHbIC BEIIECTBA .
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, OJIE3HbIE UCKOIIAEMbIE, TOILITUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O IIPEIMETA «XUMHUAA HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yueHne XMMUM B OCHOBHOM IIKOJIE HAIPAaBJICHO HA JOCTWKEHHE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEMETHBIX PE3yJIbTATOB OCBOEHHUS YUYEOHOTO MIpeaMeTa .

Jluunocmuvwle pezynromamol

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOYYEHUS XUMUU
B €IMHCTBE y4e€OHOW M BOCHHUTATEIBHON JesTenbHOCTU OpraHu3alid B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT MTPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMATU3AINHA 00YYaIOIIUXCS .

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM UUCIIE B YACTH:

Ilampuomuueckozo eocnumanus

1)  1EHHOCTHOTO OTHOIICHHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYCCKOMY W HAYYHOMY HACIICAMIO, TIOHMMAaHUS
3HAUYCHUS XWMHYECKOW HAayKH B KHU3HU COBPEMEHHOTO OOIlecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW HH(OpMmaiumen o
MEePEOBBIX JIOCTHKEHUSX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

I'pasicoancrkozo socnumarusi

2)  TpEICTaBJICHHS O COIMAIBHBIX HOPMAaX M MpaBUjaX MEKJINIYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-UCCIEA0BATEIBLCKOM, TBOPUYECKOW U JAPYrHMX BHUIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HO- 00pa3HON COBMECTHOM JEATEIILHOCTH MPHU BBINMOJHEHUM YUeOHBIX, TTO3HABATEIbHBIX 3aJ1ay, BBITTOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUM YUYE€OHBIX MTPOCKTOB, CTPEMJICHHUS K B3aMMOIOHUMAHHMIO U B3aMMOTIOMOIIU B MPOIIECCe
ATOM y4eOHOM AESATEILHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIIKU CBOMX TOBApHIIEH C MO3UIIMHA HPABCTBEHHBIX
Y MIPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCJIEICTBUMN MTOCTYIIKOB;

[{leHHOCTH HAYYHOTO MO3HAHUS

3)  MHUPOBO33PEHYECCKHX INPEICTABICHHNA O BEIICCTBE W XHMHUYCCKOH PEaKIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU W COCTABJISIONIUX OCHOBY JJisSi TMMOHMMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHpPA; MPEACTABICHHUA 00



OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPHUPOJBI, B3aUMOCBS3AX UYEJIOBEKA C IPUPOJHOM CpPEAOW, O POJIM XMMHU B IO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4)  moO3HaBaTEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MTOJYYCHUE HOBBIX 3HAHHI 110 XUMHH, HEOOXOAUMBIX JUIsi OOBSICHEHUS
HaOJII0Ja€MBbIX MPOLIECCOB U SIBICHU;

5)  no3HaBaTENbHOU, MHPOPMAITMOHHON M YUTATEILCKOW KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIILHON PaOOTHI C
y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH(DPOPMAITMOHHBIX TEXHOIOTUH;

6) wuHTepeca K OOYYCHHI0O W TIO3HAHWIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BAHHIO,
MIPOEKTHOM U UCCIEA0BATENbCKON IEATETbHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBIEHHOCTH M YPOBHSI OOY4YEHUS B JAJIbHEHUIIEM;

Dopmuposanus Kyavmypsl 300p06bsi

7)  OCO3HaHUS IICHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKM Ha 3JI0POBBIA 00pa3
KU3HHU, OCO3HAHUSA TMOCIEACTBUH W HENPUATHUS BPEIHBIX MPUBBIYEK (YHNOTPEOJCHUS aJKOTOJs, HApPKOTHKOB, KypeHUs),
HE0OXOAMMOCTH COOJIIOICHHSI TPAaBHJI 0€30MIaCHOCTH MPU 0OPAIIEHUU C XUMHUYECKUMU BEUIECTBAMU B OBITY U pEAIbHOM KU3HU;

Tpyooeozo eocnumanusi

8)  wuHTepeca K MPaKTHYECKOMY M3YYCHUIO MPOQeccuii U Tpyla pas- JIMYHOTO POoJia, YBAXKECHUE K TPYAY M pe3ysibTaram
TPYIAOBON JESATENbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUs MpPEIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHOTO BBIOOpa
WHAUBUAYAIbHON TPAEGKTOPUU MPOJOJIKEHHs] O0pa30BaHUsA € Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEnTHOM MPOPECCUOHATIBHON NESITEIbHOCTH W Pa3BUTHS HEOOXOJAUMBIX YMEHUIA;
rOTOBHOCTb aJalTHPOBAThCS B MPO(ECCUOHAIBHON Cpee;

DKON02UUECKO20 80OCNUMAHUS

9)  SKOJIOTMYECKH IIeJIeCOO0PAa3HOr0 OTHOIICHHWS K MPHUPOJC KaK WCTOYHMKY JKU3HH Ha 3emie, OCHOBe ¢&
CYILIECTBOBAHMSI, TOHUMAaHUS LIEHHOCTHU 3I0POBOTO U 0€30MaCHOTr0 00pa3a *KU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBbBIO, OCO3HAHMS LIEHHOCTH COOJIIOICHMS TIPpaBuil 0€30MacHOro0 MOBEACHUS MpHU padote ¢
BEILIECTBAMH, A TAK)KE B CUTYaIUsX, YTPOKAIOLIUX 3J0POBBIO U KU3HHU JIIOJIEH;

10) cmocOOHOCTM TPUMEHSATH 3HAHMS, TMOJIy4YaeMble TpPU WM3YYCHHUH XHMHUH, I PCEIICHUS 3a/]ad, CBA3aHHBIX C
OKpYXalollled MpHU- POJHON Cpeoil, MOBBIMIEHUS YPOBHS HSKOJIOTMYECKON KYyJbTYpbl, OCO3HAHHsS TJ00aJbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX pelIeHUs TOCPEICTBOM METOI0B XUMHUU;

11) 3KOJOTMYECKOr0 MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS MM B ITO3HABATEIILHON, KOMMYHUKATHBHOM U COLUAITLHOM
MIPaKTHUKE.

MeranpeaMeTHble pe3yJibTaThl



B cocraBe MeTampenMETHBIX pe3yJIbTaTOB BBLACISIOT 3HAUYMMBIC UIA (POPMUPOBAHUS MHUPOBO33PEHHUS OOIICHAYYHBIC
HOHATHS (3aKOH, TEOpHs, NMPUHIUI, THIOTe3a, (aKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U AP .), KOTOpPHIE HCIONb3YIOTCS B
€CTeCTBEHHO-HAYYHBIX YUYE€OHBIX MpeAMETaxX M MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE
O IeJIOCTHOW HAy4YHOH KapTHHE MHUpa, U YHUBEpCaJbHble YyueOHblEe JeiicTBUsA (TO3HABATENbHBbIE, KOMMYHUKATUBHBIC,
perynasTHUBHBIE), KOTOpble 00ecneunBaloT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOH AESITENBHOCTH .

MeTtanpeaMeTHbIE  pe3yNbTaThl  OCBOCHHS 00pa3oBaTeNbHOM MpOrpaMMbl MO XWMHHA  OTPaXalOT  OBJaJICHUE
YHHUBEPCATbHBIMU MTO3HABATEIBHBIMU IEHCTBUSMH, B TOM YHCIIE:

bazosvimu nocuueckumu oeticmeusamu

1)  yMeHHeM UCMOJB30BaTh MPUEMBI JJOTHUYECKOTO MBIIIJICHHS ITPH OCBOCHUH 3HAHWIA: PACKPBIBATh CMBICI XUMUYECKUX
MOHITHN (BBIIETATh UX XapaKTEepHbIE MPHU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU MOHITHSIMH), UCTIOIB30BaTh TOHATHUS
U1 OOBACHEHUS OT/ICIBHBIX (PAKTOB M SIBIICHUI; BEIOMPATh OCHOBAHUS U KPUTEPUU IS KIIACCU(PUKAIINN XUMHUECKHUX BEIIECTB U
XUMHUYECKUX PEaKIMi; yCTaHABJIMUBATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3U MEXKAY OOBEKTAMHU H3yU€HUS; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbIE, NEAYKTUBHBIC, [10 aHAJIOTHN); I€TaTh BHIBOBI U 3aKIIOUCHMUS;

2)  yMeHHEM MpPUMEHSTh B TMpOIECcCe MO3HAHWS TOHSTUS (TPEIMETHBIE M METAlpEeIMETHBIC), CUMBOJIHYCCKHC
(3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMHH, TPEOOPA30BbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHHUS

— XUMHUYECKUM 3HAK (CHUMBOJI DJIEMEHTAa), XMMHUYecKass (opmyla M ypaBHEHHE XUMHUYECKOW peakiuu — TMPU peHIeHUU
y4eOHO-TI03HABATENBHBIX 3a/1au; C y4E€TOM ITHX MOJCJIbHBIX MPE/ICTABICHUN BBISIBISITH M XapaKTePU30BATh CYIICCTBEHHBIE
MPU3HAKK H3y4YaeMbIX OOBEKTOB — XHWMHMUYECKHUX BEIIECTB UM XUMHUYECKUX PEAKIIUN; BBIABIATH OOLIME 3aKOHOMEPHOCTH,

MIPUYHUHHO-CJICICTBEHHBIEC CBSI3M U MTPOTUBOPEUHS B U3YIa€MbIX MPOIIECCax U SBJICHUSX; MIpeaarath KPUTEPUU JUIS BBISBICHUS
ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIL; CAMOCTOATENBLHO BHIOMPAThH CIIOCOO pelieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs, BHIOMPATh Harboiee MOAXOAAIINN C YYETOM CAMOCTOSITEIHLHO BbIJICTICHHBIX KPUTEPUEB);

ba3zosvimu uccneoosamenvckumu oeticmsusimu

3)  yMCHHEM HCIOJIb30BaTh IMOCTABJICHHBIC BOIPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHMUS, & TAK)KE B KAUECTBE OCHOBBI
1 (GOPMHUPOBAHHSI TUTIOTE3BI TIO TTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

4)  mpuoOpeTeHHE ONbITA 1O IJIAHUPOBAHUIO, OPTaHU3AIMKA M TPO- BEICHHUIO YYCHUYECKUX DKCIIEPHUMEHTOB: YMEHUE
HaOII0AaTh 3a XO- JOM IPOIlecca, CaMOCTOSTENILHO MPOTHO3UPOBATH €r0 Pe3ybTar, (OpMyIHpOBaTh 0OOOIIEHHS U BBIBOJIBI 110
pe3ynbTaTaM MPOBEAEHHOTO OMbITA, UCCIEI0OBAHUS, COCTABISITh OTUET O MPOJEIAHHOM padoTe;

Pabomoii ¢ ungpopmayueti



5)  yMeHueM BbHIOHMpaTh, aAHAIM3UPOBATH M HHTCPIPETHPOBATH HH- (HOPMAIUIO PA3IMYHBIX BHIOB U  (opMm
IpeACTaBICHUs, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUUYECKOTO COJIEp)KaHus,
CIIpaBOYHBIE TOCOOUs, pecypchl IHTEpHE- Ta); KpUTHYECKH OLICHUBATh MPOTHBOPEUUBYIO M HEAOCTOBEPHYIO MH(DOPMAIIHIO;

6)  yMeHHEM NPUMEHATH Pa3IHUYHbIC METOJbI M 3alpPOCHI MPH I0- UCKE U O0TOOpe MH(GOPMAIMU U COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOAUMBIX JIJI1 BBIMOJHEHUsS] YU4eOHBIX M IO3HABATEIBHBIX 3a]ay OMNPEJACIIEHHOrO THUIIA; MPUOOpPETEHHE OIbITa B
00J1acTH UCIOIb30BaHUsI MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, OBIaJCHUE KYJIbTYPOH aKTUBHOTO HCIIOJb30BaHUS
pPa3JIMUHBIX TTOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMpaTh ONTUMaIbHYI0 GopMy NpeAcTaBleHUs HWHPoOpMaluu u
WUTIOCTPUPOBATh pellaeMble 3a7adydl He- CJIOXKHBIMU CXEMaMu, JuarpaMmamMu, Jpyrumu dopmamMu rpadukd U UX
KOMOMHAIIUSIMU;

7)  yMEHHEM HCIOJb30BaTh U aHAJTU3UPOBAThH B IpoIecce YICOHOM U MCCIICIOBATEIBCKON IEITSILHOCTH HH(POPMAITUIO
O BJIMSIHUU MPOMBIIIJIEHHOCTH, CEJILCKOT'O XO3SICTBA U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOTHON CPEIbL;

Yuueepcanonvimu KOMMYHUKAMUBHBIMU OCUCTBUIMU

8)  yMmeHmeM 3aaaBaTh BONPOCHI (B XOA€ JAMajora W/WIM JHUCKYCCHH) IO CYIIECTBY OOCYKIAeMOH TEMBl,
(bopMyIIMpoOBaTh CBOU MPEJIOKEHNUSI OTHOCUTENIBHO BBIIOJIHEHUS MTPEITI0KEHHON 3a/1auH;

9)  npuoOpeTeHUE OMbBITAa MPE3CHTAIUH PE3YJIbTATOB BHIIOJIHEHHUS] XHMUYECKOTO YKCIIEPUMEHTA (J1a00paTOPHOTO OTIBITA,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIBHOW M HMCCIIEIOBATEIHCKON JCSITEIBHOCTH TPH
pElIeHNH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE Y4€Ta OONIMX HHTEPECOB M COIVIACOBAHUS MNO3UIMN (0OCYXIeHus, OOMEH
MHEHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIAMHAIIMS COBMECTHBIX [EHCTBUH, OINpeaelieHue KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOW PabOTHI U P .);

Yuueepcanonuvimu pe2yisimusHvimu 0eucmeusmu

11) yMeHHEM CaMOCTOATEIILHO OMPEACATh LENH JACSITSIbHOCTH, TUIAHUPOBATh, OCYIIECTRIIATh, KOHTPOJIUPOBATh U TIPU
HEO0OXOJAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTb, BbIOMpaTh HauOosiee 3(P(EeKTUBHbIE CHOCOOBI pEIICHHS Y4EeOHBIX H
MO3HABATENBHBIX 3a- J1ad, CaMOCTOSITENIBHO COCTAaBJSATh WU KOPPEKTHPOBATH MPEMJIOKCHHBIN alrOpuTM ACHCTBHIA TIpU
BBITIOJTHEHUH 3aJaHUll ¢ Y4ETOM MOJy4YeHUs HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIUIX; OLICHUBATH
COOTBETCTBHE MOIYYEHHOIO pe3yJIbTaTa 3a- ABJICHHON LIEH;

12) yMeHueM HCIOJIb30BaTh U AHATM3UPOBATH KOHTEKCTHI, MPEIaraeMble B YCIIOBUH 33 JaHHIA.



IIpeameTHbIE pe3yJIbTATHI
B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEP:KAaHMs, YCTAHOBJIEHHOIO JAHHOW MPUMEPHOM
pabouelt mporpaMMoii, BIJEISIIOT: OCBOCHHBIE 00YYaIOIMMUCA HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUM, crienuduueckue
JUIsL TIpeIMeT- HOM oOnactu «XUMHs», BHUABl JIEATEIHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHHUSA, €ro WHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYalIUSX .
[IpenMeTHble pe3ynbTaThl MPEJICTABICHBI MO TOJaM OOY4YEHUs] U OTpaxaroT CHOPMUPOBAHHOCTh Yy OOYUYaIOIIUXCS
CIEIYIOMNX YMEHUM:

8 KIIACC

1)  packpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHUI: aTOM, MOJICKYJIa, XHMUYECKHH AJIEMEHT, MMPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOJHOPOJIHASA), BAJICHTHOCTh, OTHOCHUTENbHAA aTOMHAs M MOJIEKYJIApHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJsl XMMHUYECKOTO 3Jie- MEHTa B COCAMHEHHH, MOJSPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHHS, XUMHUYECKas peakius, Kiaccuukauus
peaxkiuii: peakiMy COCAMHEHHUS, PEAKIUHU Pa3JIOKEHUs, peaKlUU 3aMEeIlEeHUs, peaklMil 00- MEHa, 3K30- U SHAOTEPMUUYECKUE
peaxkuuy; TermoBol 3pGeKT peakuu; siApo aToMa, MIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOUTallb, paAlyC aTOMa, XUMHUUYECKas
CBs3b, IIOJISIPHAS W HEINOJSpHAs KOBAJEHTHAas CBA3b, MOHHASA CBsA3b, MOH, KATMOH, aHMOH, PacTBOP, MaccoBas J0JA BEIECTBA
(mpolleHTHAas KOHUEHTpaLs1) B pacTBOPE;

2)  WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHH (CM . T . 1) M NPUMEHSTh JTH TMOHATHUS TPU
ONMCAHWUH BEIIECTB U UX ITPEBPALLCHUN;

3)  HCIOJB30BaTh XMMHUYCCKYIO CUMBOJIUKY JUISI COCTaBJICHUS ()OPMYIT BEIECTB U YPABHCHUN XUMUYECKUX PEAKITHIA;

4)  ompenenATh BaJCHTHOCTh ATOMOB JJIEMECHTOB B OWHAPHBIX COCIUHCHUSX; CTCICHb OKHUCIICHHUS JJIEMEHTOB B
OMHApPHBIX COCAMHEHUSX; MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KJIACCy COCAMHEHUH Mo (GopMyiaM; BHI XMMHYECKOU
CBSA3M (KOBaJICHTHAsl U MOHHASA) B HEOPTaHUYECKUX COCIUHEHUSIX;

5)  packpeiBaTh cMbica [lepuoauueckoro 3akona J[ . U . MenpaeneeBa: q1eMOHCTPUPOBATh MOHUMAHUE MTEPHOAUYCCKON
3aBUCHMOCTH CBOWCTB XMMHUYECKUX J3JIEMEHTOB OT MX IOJOXKEHHS B llepmoamyeckoid CUCTEME; 3aKOHOB COXPAHEHHUs MacChl
BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs1, 3aKOHa ABOTaJipo; OMUCHIBATH U XapaKTepU30BaTh TAOJIUUHYIO
bopmy Ilepuoanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3INyaTh MOHATHUS «TJaBHas noarpynna (A-rpymnmna)» u «rnoOouHas
noarpynna (b-rpynmna)», wmansle u OonibliMe TEPUOABI; COOTHOCUTH OOO3HAYEHUs, KOTOPbIE HUMEIOTCA B Tabiuie



«Ilepuoanueckasi cuctemMa XuMU4Yeckux 3Jie- MeHToB [l . M1 . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsii Aapa, 00IIee YUCIIO AEKTPOHOB U pACTIPECICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

6)  KIacCUPpUIMPOBATH XUMUYECKUE DJIEMCHThI; HCOPIAHUYECCKHE BEIIECTBA; XUMUYECKHUE PEaKIUH (10 YUCIY U COCTaBY
Y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3P deKTy);

7)  xapakTepu3oBaTh (OMHKCHIBATH) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB pa3jMYHBIX KJIACCOB, IOJITBEPIKAAs
OTHMCAaHWE MMPUME- PAMHU MOJICKYJISIPHBIX YPABHCHHH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITUN;

8)  TIpPOrHO3MpOBaTh CBOMCTBA BEINECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOTO COCTaBa; BO3MOYKHOCTH MPOTCKAHUS
XUMUYECKUX MpPe- BPAIICHUHN B Pa3IMUHBIX YCIOBHSIX;

9)  BBIUKCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MACChl BEILIECTB; MACCOBYIO JIOJII0O XUMHYECKOTO JIEMEHTA
o GopMyIie COSTUHEHHS; MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MMPOBOINUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PEaKITNH;

10) mnpuUMEHATH, OCHOBHBIC OICPAIlMM MBICIIUTEIBHON JCATCILHOCTH — aHalli3 M CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CHUCTEMATH3AIMIO, KIACCH(DHUKAIINIO, BBISBICHHEC NPUYMHHO-CICICTBCHHBIX CBS3€H — I W3yYEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIIUii; eCTeCTBEHHO-HAYyUYHbIE METObl TTO3HAHUS — HaOI0/IeHne, U3MEpPEHUE, MOJCIIUPOBAHUE, IKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN);

11) cnemoBaTh MpaBUIIaM TOJIB30BAHUS XUMHUCCKOW MOCYI0M U 1a0OpaTOPHBIM 000pYIOBAaHMEM, a TaKKe IpaBHIaM
oOparieHusi C BEHIECTBAMU B COOTBETCTBHUU C HMHCTPYKIMSIMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XMUMHYECKUX OIBITOB IO
MOJIYYCHHIO UM COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOpPOJAa M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpPEACIEHHOMN
MacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh M TMPOBOAWTH XUMHUYECKHE HSKCIEPUMEHTHI IO PACIIO3HABAHUIO
PacTBOPOB IETIOUEH U KUCIOT C MOMOIIBbIO HHIUKATOPOB (JakmMyc, peHondTaaenH, METUIIOpaHX U JIp .) .

9 KIIACC

1)  packpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX TIOHSATHI: XUMUYCCKHUIA SJICMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHHUOH,
IIPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD, MIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHMS, XUMUYECKasl peaKiys,
XUMHUYECKasi CBsA3b, TEIUIOBOM J(P(EKT peakiuu, MOJib, MOJSAPHBIM O00BEM, pacTBOP; DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIMs, PEaKIMH HOHHOIO OOMEHa, Karajlu3aTop, XHMHYECKOE paBHOBECHE, OOpaThuMble U
HeoOpaTUMbIE pPEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCJICHHE U
BOCCTAHOBJICHHE, aJIOTPONHsl, aM(OTEPHOCTb, XUMUUYECKas CBA3b (KOBAJCHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTAJUIMYECKas
pemeéTKa, KOppo3Hs METAJJIOB, CIUIABbL; CKOPOCTh XMMHMYECKOW peakluH, npenaenbHo aomyctumas koHueHTpauus (ITIK)
BEILECTBA,



2)  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYCCKHX MOHATHH (CM . 1 . 1) ¥ NPUMEHATh 3TH TMOHITHSA TPHU
ONMCAHWUU BEUIECTB U UX MPEBPALLICHUI;

3)  HCIOJB30BaTh XMMUYCCKYIO CUMBOJIUKY JUISI COCTABJICHHUS ()OPMYIT BEIICCTB U YPABHCHUN XUMHUYCCKUX PCAKIIHIA;

4)  ompeneNATh BAJCHTHOCTh M CTCICHb OKUCJICHUS XUMHUCCKUX DJIEMCHTOB B COCIMHCHHUSAX PA3JIMYHOTO COCTAaBa;
NPUHAAJICKHOCTh BEUIECTB K ONpPENeNEHHOMY KIAcCy COEIMHEHHM 1o ¢dopMmysaMm; BUJ XMUMHYECKOW CBS3M (KOBaJICHTHA,
HMOHHAasl, METAJJINYECKAs) B HE- OPTaHUYECKUX COCIMHEHUSX; 3aps]l MOHA M0 XUMUYECKON (opMyJie; XapakTep cpelibl B BOJAHBIX
pacTBOpax HEOPraHUUECKUX COCAMHEHUMN, TUIT KPUCTAINIMUECKON pEeIETKH KOHKPETHOTO BEIIECTBA;

5)  packpeiBath cMbici [lepuoamueckoro 3akona J[ . I . MenpeneeBa v JIEMOHCTPHPOBATH €T0 MOHMMAaHUE: ONMCHIBATH
U XapakTepu3oBaTh TaOau4yHyro Qgopmy llepuoamdeckoil CHUCTEMBI XMMHUYECKUX SJIEMEHTOB: pa3iMuyaTh IMOHATUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», manble W OOJbIIME TMEPUOABI, COOTHOCUTH O0O3HAYEHUS,
KOTOPBIE UMEIOTCSI B MEPUOJUYECKON TaOIUIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHYECKUX JIEMEHTOB
(coctaB u 3apsg sjapa, oOllee YUCIO AJIEKTPOHOB M pacIpelielieHue HMX IO DJIEKTPOHHBIM CJIOSAM); OOBSCHATH OO0IIUe
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB RJIIEMEHTOB M UX COEAMHEHUN B IMpeaesax MajbIX MNEPUOJOB U TJIABHBIX MOJ- TPyHN C
YYETOM CTPOECHUS UX ATOMOB;

6)  KiIacCH(pHUIMPOBATH XUMHUUECKUE DJIEMCHTHI; HEOPIaHUYECKHE BEIIECTBA; XUMUYECKHUE PEeaKInH (110 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P HEKTY, IO U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

7)  xapakTepu3oBaTh (OMHCHIBATh) OOIIHME M CHENU(DUICCKHE XMMHYCCKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIICCTB,
MOATBEPKasi ONMCAHNE MPUMEPAMU MOJIEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

8)  cocTaBusATh YpaBHEHHUS AJICKTPOJIMTUYCCKON JAMCCOIMAIIUM KHUCIIOT, IISJOYEH W COJICH; TOJHBIE W COKpAIIEHHBIC
YpaBHEHUS pe- aKIui MOHHOTO0 OOMEHA; ypaBHEHUS PEaKIMi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY
BEILIECTBAMHM PA3JIMYHBIX KJIACCOB;

9)  packpbIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUH IMOCPEACTBOM COCTABICHHS DIICKTPOHHOTO
OaJlaHCa ATUX PEaKIIHii;

10) mnpOrHO3MpPOBaTh CBOMCTBA BEHICCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH IMPOTEKAHUS XHUMHUCCKHX
MpEBpaIlCeHUN B pa3IUYHBIX YCIOBUSX;

11) BBIYKCIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO IO XUMHUYECKOT0 3JIEMEHTa
1o ¢op- MyJie COeTMHEHMSI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKITny;



12) cnemoBaTh MpaBUIIaM TOJIB30BAHUS XUMHUECKOW TIOCYI0M U J1a0OpaTOPHBIM 000OpYIOBAaHHEM, a TaKKe IpaBHIaM
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBHUU C HMHCTPYKLIMSIMHU TIO BBIIIOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKA U YTIEKHUCIIOTO ra3a);

13) mpOBOAUTH PEAKIMH, MOJATBEPIKIAIONINEC KAYSCTBEHHBINH CO- CTaB PA3JIMYHBIX BEHICCTB: PACIO3HABATH OMBITHBIM
nyTéM XJIOpHUA- OpoMHI-, UOAUA-, kKapOoHaT-, ¢ocdar-, CUIMKAT-, Cyab(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
M3YUYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB

14) npuUMEHATH OCHOBHBIC OICpAIlMM MBICIUTEIBHON JCATCIPHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CHUCTEMAaTHU3alINIO, BBISBICHUE NMPUUYMHHO-CIICICTBEHHBIX CBSI3€M — MJI1 M3YUYEHHS] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIUM;
€CTECTBEHHO-HAYyYHbIC METOAbl TO3HAHUS — HAOJNIOJEHHWE, HW3MEPEHHUE, MOJICTUPOBAHUE, HKCHEPUMEHT (pealbHbId U
MBICJICHHBIN).

TEMATHUYECKOE INTAHUPOBAHUE

Ne HasBanmue pasaesa, TeMbl Kou-Bo | BocniurarebHbIi Ludpossie 00pazoBaTebHbIE pecypchl
n/n 4acoB MOTEHIUA
8 ki1ace
Pa3nen 1. [lepBonauajbHble xumnuyeckue noHsaTus (20 yacos)

1 Tema 1. Xumus — BaxkHas 5 dopmupoBaHre  IEHHOCTHOro  OTHomeHus K | http://fcior.edu.ru/

o0jacTb  €CTeCTBO3HAaHUS U OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY H

IIPAKTUYECKON JEATENBHOCTH HAyyHOMY  HACIEAMIO,  IOHMMAaHMs  3HAYCHUS

YeJoBeKa XMUMHYECKOW HaykKh B OKH3HM  coBpemenHoro | http://www.school-collection.edu.ru/

o0miecTBa, CIOCOOHOCTH  BIaJETh  JIOCTOBEPHOM
uHpopMalMeii 0 MEepelioBbIX  JOCTHKEHHSX U
OTKPBITHAX MHPOBOW W OTe4ecTBeHHOW xumuw, | http://www.uroki.net/docinf.htm
3aUHTEPECOBAHHOCTH B  HAy4YHBIX 3HAaHUSIX 00

YCTPOMCTBE MUPA U 00IIEeCTBa https://resh.edu.ru/
2 Tema 2. BemectBa 15 dopmupoBaHre MHUPOBO33pEeHYECKUX NpexacTaBinenuit | http://www.school-collection.edu.ru/
Y XUMHYECKUE PeaKIuu 0 BEI[CCTBE u XAMHYECKON peaxIuy,

COOTBETCTBYIOLIMX COBPEMEHHOMY ypOBHIO passutws | http://fcior.edu.ru/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=
http://www.school-collection.edu.ru/
http://fcior.edu.ru/

HAyKM M COCTaB/MIOIIUX OCHOBY i IIOHUMaHUS
CYIIHOCTM HAy4YHOW KapTHHBI MHUpaA; IIPEACTABICHUU
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOIHON CPENIOM, O pOJIHr
XUMHH B [IO3HAHNU 3THX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIX ~ MOTMBOB,  HANpaBJIEHHBIX  Ha
[OJIy4eHHUEe HOBBIX 3HAHUU MO XUMHH, HEOOXOJUMBIX
JUIsE 00BSICHEHUS! HA0JII0TaeMbIX IPOIIECCOB U SIBJICHUN

http://www.uroki.net/docinf.htm

https://resh.edu.ru/

Pasznen

2. BaxkHeililine nmpeacTaBUTe/ M Heopranmveckux Bemects (30

4acoB)

Tema 3. Bo3nyx. Kucinopon.
[Tonstue 06 okcumax

5

dopMupoBanue MMO3HABATEIIbHBIX MOTHBOB,
HaIlpaBJIEHHbIX HA IIOJIyYCHHE HOBBIX 3HAHUU IO
XUMMHU, HEOOXOIMMBIX VIS 00BICHEHUS
HaOJIF0JaEMBIX ITPOIIECCOB U SIBJIICHHIA;
MO03HABATENBbHOW, WH(OPMAIIMOHHONH M YHTATEIBCKOU
KYJIbTYpbl, B TOM YHCIJI€ HAaBBIKOB CaMOCTOSITEIbHOU
paboThl C  Y4eOHBIMM  TEKCTaMH, CIPABOYHOMI
JTUTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH
cpencTBaMu UHOOPMAITMOHHBIX TEXHOJOTHUI;
MHTEpeca K 00yUYeHUIO u MO3HAHUIO,
J0003HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOSKTHOW M HCCIEI0BATENHCKON
JIeSITEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS 00y4YeHHs B NajbHeHIIeM

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

https://resh.edu.ru/

Tema 4. Bomopon. Ilonsarue o
KHCJIOTaX U COJISIX

dopMUpOBaHUE MMO3HABATEIIHbHBIX MOTHBOB,
HAaIPABJICHHBIX Ha TIOJIyYEHUE HOBBIX 3HAHUW II0
XHUMUH, HEOO0XO0IMMBIX IS 00BICHEHHUS
HaO0JTF0JTaeMBbIX MIPOLECCOB u SIBIICHUM;
MO3HABATEIbHON, UHGOPMAIIMOHHON U YUTATENbCKOMN
KYJbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHOU
paboThl C  y4eOHBIMM  TEKCTaMH, CIIPABOYHOM
JIUTEPATypoi, JIOCTYITHBIMHU TEXHUUYECKUMU
cpencTBaMu HH()OPMAITMOHHBIX TEXHOJIOTUHA

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm

https://resh.edu.ru/



http://www.uroki.net/docinf.htm
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=

Tema 5.  KomaudecTBCHHBIC 4 dopmMupoBaHre HHTEpeca K 0OydeHHWIO M Mo3HaHMio, | http://fcior.edu.ru/
OTHOIIICHUST B XUMHUHU J0003HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHMI0, IIPOEKTHON U HCCleaoBaTeabckoi | http://www.school-collection.edu.ru/
JIESITENIbHOCTH https://resh.edu.ru/
Tema 6. Boma. PactBopsl. 5 dopmupoBaHKe CIIOCOOHOCTH NPUMEHATh 3HaHwWs, | http://www.school-collection.edu.ru/
[ToHsiTHE 06 OCHOBAHMSIX MOJTyYaeMble MPU H3YYCHHH XUMHHU, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKpyKawluei mnpupoanoii | http://fcior.edu.ru/
Cpe/oif,  MOBBINICHUSA  YPOBHS  3KOJIOTHYECKOM
KyJIbTYpbl, OCO3HaHHs [J00AIbHOTO  Xapakrepa
9KOJIOTMYECKUX TpobiieM u myTed wux pemenns | http://www.uroki.net/docinf.htm
HIOCPEICTBOM METOJIOB XUMHHU
Tema 7. OCHOBHBIE KJIacChl 11 dopmupoBaHue http://www.school-collection.edu.ru/
HEOPraHUYECKUX COCTUHCHHMA MO3HABATEIbHBIX ~ MOTHBOB,  HANpaBICHHBIX  Ha

MOJIyU€HUE HOBBIX 3HAHUU MO XUMHH, HEOOXOIUMBIX
Ui OObACHEHHs HaOMIoaeMbIX  MPOLECCOB U
SIBIICHHI,

MO3HABATENbHOM, MH(OPMAIIMOHHON M YMTATEIbCKON
KYyJIbTYpbl, B TOM 4MHCJIE HaBBIKOB CaMOCTOSITEIbHOU
paboTbl ¢  y4yeOHBIMH  TEKCTaMH, CIPaBOYHOMN
JUTEPaTypOH, JOCTYITHBIMHU TEXHUYECKUMU
cpeACcTBaMU MH(DOPMAITMOHHBIX TEXHOJIOTUI

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm

https://resh.edu.ru/

Paznen 3. [lepuoanueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux 31emeHToB /. U. MenpaesieeBa. CTpoeHHe aTOMOB.
XumMuyeckas cBsizb. OKHCJIUTEIbHO- BOCCTAHOBHTEIbHBbIE peakunu (15 yacos)

Tewma 8. [lepuoauueckuii 3aKoH
n Ilepuonndeckass cucrema
XUMHYECKUX diemeHToB . .
MenneneeBa. CTpoeHHE aToMa

7

dopmMupoBaHUe HHTEpeca K OOy4YEeHHUIO M IMO3HAHMIO,
M0003HATENILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHON U HCCIIEI0BATEIbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BbIOOpY
HaMpaBJICHHOCTU U YPOBHsI 00yueHUs B JaJibHEHIIeM

http://window.edu.ru/

http://www.school-collection.edu.ru/

http://fcior.edu.ru/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
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http://window.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/

Tema 9. Xwumudeckas CBA3b.
OKHUCIUTEIHLHO-
BOCCTAaHOBUTEJILHBIC PEAKIIHUH.

DopMHUPOBAHUIO MO3HaBaTeNbHbIX MOTHBOB,
HaIlpaBJIEHHBIX HA IIOJIyUYCHHE HOBBIX 3HAHUU TIO
XUMHH, HEO0OXOIUMBIX TUIS 00BSICHEHHS
Ha0JII0/1aeMBbIX MIPOIIECCOB u SIBJICHU;
MMO3HABaTEIbHOW, MH(POPMAIIMOHHON M YHTATEIIbCKOM
KYJIbTYpbl, B TOM YHKCJI€ HAaBBIKOB CaMOCTOSITEIHHOU
paboTel C  y4eOHBIMH  TEKCTaMH, CIPaBOYHOMN
JTUTEPaTypOH, JOCTYITHBIMHU TEXHUYECKUMHU
CpelIcTBaMuU UH(OPMAIMOHHBIX TEXHOJIOTHIA;
UHTEpeca K 00y4eHHUIO u MIO3HAHMIO,
M0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIIEI0BATEIbCKON
JIeATETbHOCTH, K OCO3HaHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHs B JaJIbHEHIIIEM

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm
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9 kjaacc

Pa3nen 1. BemecTtBo M xumuueckue peakuuu (17 yacon)

10

[loBropenne wu  yrimyOneHue
3HAaHUM OCHOBHBIX Pa3EOB
Kypca 8 kiacca

5

dopmupoBaHUE MO3HABATEIbHOM, HHPOPMAITMOHHON U
YUTATEIbCKOM KYJIbTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMHU,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH
TEXHUYECKUMU CPEeICTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHI

http://window.edu.ru/

http://www.school-collection.edu.ru/

http://www.en.edu.ru

11

Tema 1. OCHOBHEIE
3aKOHOMEPHOCTH XHUMHUYECKUX
peaxumit

dopMupoBaHue

MO3HABATENBbHOM, MH(OPMAIIMOHHON M YHMTATEIbCKOU
KYJIbTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHOU
paboTbl ¢  y4yeOHBIMH  TEKCTaMH, CIIPaBOYHOM
JUTEPATyPOH, JOCTYIIHBIMU TEXHUYECKUMH

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.en.edu.ru
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cpencTBamMu HHGOPMAIMOHHBIX TEXHOJIOTHH;
UHTEpeca K 00y4YeHHUIO u MIO3HAHMUIO,
Jr0003HATENIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM00OpPa30BaHUIO, TIPOCKTHON M HCCIIEIOBATEIbCKON
JeSATEeIBHOCTH, K OCO3HAaHHOMY BBIOODY
HANpPaBJICHHOCTH M YPOBHsI 00yUeHUsI B JaJIbHEHIIIEM

https://resh.edu.ru/

12 Tema 2. DIEKTPOINTHYECKAS 8 dopmupoBaHHe MHPOBO33peHUECKUX TNpencraBienuit | http://www.school-collection.edu.ru/
aucconpanus.  XUMHUYECKHe 0 BCIIICCTBE u XAMHYECKON peaxiuu,
PEAKIHH B PACTBOPAX COOTBETCTBYIOIIMX COBPEMEHHOMY YpOBHIO passutus | http://window.edu.ru/
HAYKH M COCTABJSIIONIMX OCHOBY JUUIsl MOHHMAHHUS
CYIIHOCTH HAy4YHOU KapTHHBI MUpa http://www.uroki.net/docinf.htm
http://www.en.edu.ru
Paznen 2. Hemeranibl U ux coeiuHeHus (24 yaca)
13 | Tema3.00mas xapakTepUCTHKA 4 dopmupoBaHKe IO3HABATENbHOW, HHpOpMaIoHHOM U | http://www.school-collection.edu.ru/
XUMHYECKUX d1eMeHTOB VIIA- YUTATENCKOW KYJIBTYPbl, B TOM YHCIEC HAaBBIKOB
rpynisl. ["amoreHst CaMOCTOSATENILHONH paboThl ¢ y4eOHbIMH TekcTamu, | http://window.edu.ru/
CIIPaBOYHOM JUTEPATYpPOH, JOCTYITHBIMU
TEXHHYSCKMMH  cpefcTBamu  MH(popmanmoHHbIX | http://www.uroki.net/docinf.htm
TEXHOJIOTUI
14 | Tema4.0O0mas xapaKTepUCTHKA 5 dopmupoBaHKe NIO3HABATENbHOU, HHpOpMaIoHHO# U | http://www.school-collection.edu.ru/
XMUMHYECKUX 3JeMEHTOB VIA- YUTATENIbCKOW KYJIbTYPbl, B TOM YHCIIC HAaBBIKOB
TPYIIITHL Cepa 171 eé CaMOCTOSATENILHONH paboThl ¢ y4eOHbIMH TekcTamu, | http://window.edu.ru/
COCTUHCHHSI CIIPaBOYHOM JUTEPATYpPOH, JOCTYITHBIMU
TEXHHYSCKMMH  cpefcTBamu  MH(popmanmoHHbIX | http://www.uroki.net/docinf.htm
TEXHOJIOTUI
https://resh.edu.ru/
15 | Tema5.0O0mas xapakTepuCTHKa 7 dopmupoBaHKe MHUPOBO33pPEHYECKUX mpesacTaBinenuit | http://www.school-collection.edu.ru/

XUMHYECKHX JJIEMEHTOB VA-
rpymnmbl. A30T, dochop U ux
COCOANHCHUA

0 BELIECTBE u XUMHUYECKON peaxium,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKd M COCTABJISIIOIIMX OCHOBY JJII NOHUMAaHUs

http://window.edu.ru/
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CYILIIHOCTH HAyYHOU KapTUHBI MUPA

http://www.uroki.net/docinf.htm

16 Tema6.06mast 8 dopmupoBanre  uHTEpeca K mpakTuueckomy | http://www.school-collection.edu.ru/
XapaKTePHCTHKA u3ydeHHo mnpodeccuii u Tpyga pasMYHOrO poja,
XUMHAYECKUX 3JIEMEHTOB YBOXCHUE K TpyLy U pe3yibrataM TpyaoBou | http://window.edu.ru/
IVA rpynnel.  VYriepon u JeATEIbHOCTH
KPEMHHUH U UX COCTUHCHUS http://www.uroki.net/docinf.htm
Paznen 3. Meraisbl u ux coenuHenus (20 yacoB)
17 Tema 7. OOmme CcBOiiCTBa 4 dopmupoBaHKe MHUPOBO33pPEHYECKUX TpejacTaBinenuit | http://www.school-collection.edu.ru/
METaJIOB 0 BEI[CCTBE u XUMHYECKON peaxiuu,
COOTBETCTBYIOLIMX COBPEMEHHOMY YpOBHIO pa3sutus | http://window.edu.ru/
HAYKH ¥ COCTABJSIOUIMX OCHOBY /ISl MOHHMAHHUS
CYIIIHOCTH HAy4YHOW KapTHHBI MHpa; MpeacTaBieHuii | hitp://www.en.edu.ru
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKa C MPUPOIHON cperoit, o ponu | https://resh.edu.ru/
XMMHH B TIO3HAHUU 9THX 3aKOHOMEPHOCTEH
18 Tema 8. Basxueiinme 16 dopmupoBanre  uHTEpeca K  mpakTmyeckomy | http://www.school-collection.edu.ru/
METAILTBI U UX COCTUHEHUS U3y4YCHUIO TpOQeccHii W TpyAa pasIM4HOrO poa,
yBaKEHHE K TPyIdy U pe3yibraTaMm TpyaoBoii | http://fcior.edu.ru/
JeITEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS
IpeJIMETHBIX 3HAHHUN 10 XUMHHU, OCO3HAHHOTO BBIOOpA
WH/IMBUTyaJIbHOM TPaeKTOpUHU nponosokenus | http://www.en.edu.ru
00pa3oBaHusi C y46TOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U
noTpeOHOoCTEH
Pa3znes 4. XumMus u oxkpyxawuias cpeaa (3 yaca)
19 Tema 9. Bemecra u 3 YMeTh OKa3bIBaTh MEPBYIO MOMOLIb NMpH XuMudeckux | http://window.edu.ru/
MaTepuabl B SKU3HHA O0XOrax W OTpaBicHUsX. [IpuHUMATh y4acTHe B
YeJIoBeKa 00CYyXIeHUU MPoOJIeM XUMHUYECKOH U dKojoruueckoi | http://www.school-collection.edu.ru/

HaIpaBJICHHOCTH, BBICKA3bIBATh CO6CTBCHHYIO
IIO3UIIHUIO II0 Hpo6neMe U MpcajaratTb BO3MOKHBIC
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KOPPEKIIMMOHHO-PA3BUBAIOIIA A HAIIPABJIEHHOCTD kypca XuMuu AOCTUTaeTCs 3a CUET:

o Pa3BUTHS PEYEMBICIUTEIBHON NESITENBHOCTH B IPOLIECCE YCTAHOBJICHUS JIOTUYECKUX BHYTPHU- U MEKIIPEAMETHBIX
CBsI3€H, OBJA/ICHUsI YMEHUSIMU CpaBHUBaTh, HAOIIOAaTh, 0000IIATh, aHATU3UPOBATh, JEJIaTh BBHIBOJABI, IPUMEHATh XUMUYECKHUE
3HaHUSA U1 00BSCHEHUS CBOMCTB ABJICHUH U BEILIECTB, YCTAHOBIICHUS CBSA3H MIPOLIECCOB U SIBICHUMN;

o IPUBJICYCHUS MEXIUCIUIUIMHAPHBIX CBS3€M, MHTEHCUBHOIO MHTEJUIEKTYAJIbHOIO Pa3BUTHS CPEICTBAMHM XMMHMH Ha
MaTepHase, OTBEYAIOIEM OCOOCHHOCTSM M BO3MOXHOCTSM 00y4aroIuxcs;

o AKTUBHOT'O MCIOJIb30BAHUSI COBMECTHBIX C yuuTesneMm (opM paldoTsl (Harpumep, 3aauu, TpeOyrolre NpUMEHEHUs
CJIOKHBIX MaT€MAaTUYECKUX BBIYMCICHUN U (DOPMYJI, IO TEMAM PEHIAlOTCA B KJIACCE C MOMOIIBIO YUUTENS);

o (opMuUpOBaHUs, PACIIUPEHUS U KOOPAUHALIMM MPEAMETHBIX, IPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEICTaBICHUM Ha
MaTepuaie Kypca, B Ipolecce IpoBeICHHs IEMOHCTpAIii, ONBITOB, HAOIIOIEHNH, SKCIIEPUMEHTOB;

o CHELHAIbHOTO CTPYKTYPUpPOBAHHUS M aHAJIM3a H3y4aeMoro matepuasna (BbIIEJICHHE CYIIECTBEHHBIX MPU3HAKOB
M3Y4YaeMbIX SBJIICHUW U YCTAHOBIICHUE WX B3aUMOCBSI3H),

o (opMHpOBaHUSA TO3HABATEIBHON JEATENBHOCTH B XOJAE€ XHMHYECKHMX OHKCIEPUMEHTOB M HAONIOACHUM, TpH

BBHITIOJTHEHUH J1a00PaTOPHBIX PabOT: YMEHUS BBIACIATh U OCO3HABATh YUEOHYIO 3a/aqy, CTPOUTh U OPEUEBIATH IUIAH JCHCTBUH,
aKTyaJlu3UpOBaTh CBOU 3HAHHUSA, MOJOUPATH aJeKBATHBIE CPEACTBA JAEATEIBHOCTH, OCYUIECTBIATh CAMOKOHTPOJIb U CAMOOLIEHKY
JNEUCTBUM:

o HCIIOJIb30BaHUE METOAO0B AuddepeHITMpOBaHHONW pabOThl ¢ OOYYaIOIMMHUCS: TMOBTOPECHHE, aHAIN3 U yCTPAHCHUE
omuOoK, pa3paboTka M BBIMOJIHEHHE HEOOXOJUMOTO MHHMMYMAa 3aJaHUi i1 JTUKBUAAIMN WHANBUIAYaTbHBIX MPOOEIIOB,
CUCTeMAaTU3alHsI UHINBUAYATBHBIX 33/IaHUN U Pa3BUBAIONINX yIIPAKHCHHUIA;

. JIOTIOJTHUTETPHOE MHCTPYKTUPOBAHUE B XO/I€ YU€OHOM S TEIBHOCTH;

. CTUMYJIMPOBAaHUE Y4EeOHOM NEeATEeTbHOCTH: MOOILIPEHHE, CUTyallus ycrexa, MOoOYy>KIeHHWE K aKTUBHOMY T pYyAY,
HMOLIMOHANIBHBIN KOM(OPT, TOOPOKENATEIHLHOCTH Ha YPOKE;
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o UCIOJb30BaHUS CIELUAIbHBIX NPUEMOB U CPEACTB OOYy4YEHMs, NMPUEMOB aHalIM3a U NPE3EHTALUU TEKCTOBOIO
MaTepuana, OOECIEeUMBAIOUINX pean3allui0 METoAa «OOXOIHBIX IyTeW», KOPPEKLUMOHHOIO BO3JACHCTBUS Ha PEUYEBYIO
TESATEIbHOCTD, ITOBBIIICHHE KOHTPOJIA 3@ YCTHOM U TMCbMEHHOM PEYbIo.

OOyyaroiuecs ¢ TSHKETBIMU HApYLIEHUSIMU PEYH M3-3a OCOOEHHOCTEW CBOET0 pEY€BOI0, MO3HABATEIBHOIO H JIMYHOCTHOTO
pa3BUTUS HYXJAIOTCS B CYHIECTBEHHOW aJamnTalMi MporpaMMbl Mo xumuH. OcBoeHHEe y4eOHOTO MaTepuaia BeIeTCs
i depeHInpOBaHHO C BKJIOYEHHUEM 3JEMEHTOB KOPPEKIMOHHO-PA3BUBAIOIIMX TEXHOJOIMK, OCHOBAHHBIX HA MPUHIMIAX
YCUJICHHS IPAKTUYECKON HAIIPaBICHHOCTH U3y4aeMOro MaTepuasa; Onopbl Ha KU3HEHHBIN ONbIT 00YYaIOIUXCs; OPUEHTALIMH Ha
BHYTPEHHHE CBSI3M B COJEPKAHMM H3y4aeMOr0 MATepHala KaK B pPaMKax OJHOTO MPEIMETa, TaK U MEXAY IPEAMETaMU;
HEOOXOJAMMOCTH M JOCTaTOYHOCTU B ONpENETICHUU O00bEMa H3y4aeMoro Marepuana; BBEICHHUS B COJEpKaHUE Y4eOHBIX
IIPOTPaMM KOPPEKLIMOHHBIX 3aJaHUM, IIPEyCMaTPUBAIOIINX aKTUBU3ALUIO [I03HABATEIILHON EATEIIBHOCTH.

OcHoBHas (popma opraHuzaluu yueOHOro 3aHATUA: YpOK. MIconb3yoTCss MHAMBUAYAJIbHBIE, TPYNIIOBBIC, MHINBUYaJIbHO -
rpynnoBble, PpoHTATbHBIE BUIBI PAOOTHI.

OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

OLHEHNBAHMUE PE3VYJIbTATOB OCBOEHUA ITPOI'PAMMEBI

[TpoBepka u OlLleHKa 3HAaHUI TPOXOJUT B X0JI€ TEKYIIUX 3aHATUH B YCTHOW WMJIM MUCBMEHHOU (opMe.

dopMaMu KOHTPOJIS SIBJISIOTCS IPOMEXKYTOUHBIE U UTOTOBBIE TECTOBBIE KOHTPOJIbHBIE PA0O0THI, CAMOCTOSATEIbHbIE PA0OTHI;
(pOHTANBHBIN U MHAUBUAYAIBHBIM OMPOC; OTYETHI IO MPAKTHUECKUM U JIA0OPAaTOPHBIM paboTaM; TBOPUECKHUE 3aJaHUS.

Joctikenust oOydarouuxcsi OIEHUBAIOTCS B Ipolecce (POHTAIBHOTO M WHAMBUIYATBHOTO KOHTPOJS Ha OOBIYHBIX
ypoKax, B Tpoliecce MPAaKTHUYECKUX padOT MO OKOHYAHWM M3y4YeHUs KpymHbIX TeM. [IpoBepounbie pabOThl MPOBOASTCS B
MMCbMEHHON (opMe, B BUIE TECTOB (BapHAHTHI OTBETOB COKpalleHbl ¢ 4X 10 3X). 3amjaHUpOBaHHbIE JIA0OPATOPHBIE PaOOTHI
ITOJUIEKAT OLIEHKE 110 YCMOTPEHUIO YUUTES.

Pesynbratel 00y4deHHs] JEMOHCTPUPYIOTCS OOYy4YalOUIMMCS C HCIOJB30BaHHWEM JIOCTYIIHOTO €My BHJAA pEeueBOM
JESITEIbBHOCTY B COOTBETCTBHM CO CTPYKTypoil Hapymenus. Ilpu HeoOXOAMMOCTH BO3MOXKHO YBEIMUEHHE BpPEMEHH Ha
IIOATOTOBKY OTBETA.

[Tpu onenke 3HaHMI 00y4YaIOIIKMXCS MPEANONAaracTcsi 0opamarh BHUMaHUE Ha MPABHIBHOCTb, OCO3HAHHOCTD, JIOTUYHOCTD
Y I0OKa3aTEIbHOCTD B M3J10’KEHUU MaTeprasa, TOYHOCTh UCIOJb30BAHNS TEPMUHOJIOTUHN, CAMOCTOSTEIBHOCTD OTBETA.



Pe3ynpTaThl 00yueHHs JEMOHCTPUPYIOTCS OOyYarouuMcs C UCIHOJIb30BaHUEM JOCTYIHOTO €My BHJAa PEYEeBOU
JESTEIPHOCTY B COOTBETCTBUM CO CTPYKTypod HapyuieHus. Ilpu HeoOXoAMMOCTH BO3MOXHO YBEIMYEHHE BpPEMEHHM Ha
MOJITOTOBKY OTBETA.

Hopmul oyenok 3a ycmuwiii omeem

Ouyenka «5» craBUTCS, €ciiu OOy4YarOIIHICS:

o IIOKAa3bIBACT INIyOOKOE M IIOJIHOE 3HAHME U IIOHUMaHWE BCero oObEMA MPOrpaMMHOIO MaTepuana; IOJIHOE
ITIOHMMAHHUE CYIIHOCTH pacCMaTPUBAEMbIX NTOHATUN, ABJICHUN U 3aKOHOMEPHOCTEHN, TEOPHM, B3AUMOCBS3EH;
o YMEET COCTABUTH MOJIHBIMA U NPABUIIBHBIN OTBET HA OCHOBE M3YYEHHOTO MAaTEPHUAIIA; BBIAEIATD IJIaBHBIC ITOJIOKEHUS,

CaMOCTOSITEJIbHO TIOJTBEPKJIaTh OTBET KOHKPETHBIMU IpUMepaMu, (aKTaMHu; CaMOCTOSTEIRHO U apryMEHTHPOBAHO JIENIaTh
aHaJnu3, 0000IIEeHUS, BBIBOJIBI.

o yCTaHABJIMBAET MEXKIIPEIMETHBIC (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHHWM) M BHYTPHUIPEIMETHBIC CBS3H,
JIEMOHCTPUPYET YMEHUE TBOPUECKU MPUMEHSTh MOTYyUYCHHBIC 3HAHUS B HE3HAKOMOM CUTYallUH;
o yMeeT MOCJIeI0BAaTeNIbHO, YETKO, CBSI3HO, 00OCHOBAHHO M 0€301MO0YHO M3arath yueOHbIM MaTepual; JaBaTh OTBET

B JIOTMYECKOM MOCIEAOBATEIbHOCTH C MCIOJb30BAHMEM TMPUHATOM TEPMHUHOJIOTUH; JellaTb COOCTBEHHBIE BBIBObL;
(bopMyIUpOBaTh TOYHOE OINPEACIICHHE U HCTOJIKOBAHWE OCHOBHBIX IMOHSTUM, 3aKOHOB, TEOPHM; NPH OTBETE HE MOBTOPSET
JOCJIOBHO TEKCT Y4eOHMKa, H3JIaraeT MaTepuayl JIMTEpaTypHbIM S3bIKOM; MPAaBHJIBHO U OOCTOSITENbHO OTBEYaeT Ha
JOTIOJTHUTENBHBIE BOIIPOCHI YUUTENS;

o YMEET CaMOCTOSITEJIbHO M PAllMOHAJIBHO HCIIOJIb30BATh HArJIsHbIE MOCOOMS, CIIPaBOYHBIE MaTepHalibl, yUEOHUK,
JOTIOJIHUTENBHYIO JIUTEpaTypy, NEPBOMCTOUYHUKU; MPUMEHSITh CHCTEMY YCJIOBHBIX OOO3HAa4eHWH MpH BEJCHUU 3allncel,
COMPOBOXK/IAIOIINX OTBET; UCIOJIb30BAHUE JJIs JOKA3aTeJIbCTBA BHIBOJIOB U3 HAOIIOJEHUN U OIBITOB.

Ouenka «4» craBUTCS, €ciu 00y4YarOIIMICs:

J MOKAa3bIBAECT 3HAHUS BCETO M3YYEHHOTO MPOTrPaMMHOr0 MaTepualia; NaéT MOJHBbIA U MPABWIbHBIA OTBET HA OCHOBE
M3YYEHHBIX TEOpUH; JOMYyCKAaeT HE3HAUUTEIbHblE OMIMOKM M HEAOYETHI MPH BOCIPOM3BEICHUM HW3YYEHHOrO Marepuala,
HeOOJIbIIINE HETOYHOCTHU IIPU UCIIOJb30BAaHNN HAYYHBIX TEPMUHOB WJIM B BBIBOJAX U 00OOIIEHUSIX U3 HAOIIOIEHUIN U ONIBITOB;

o Marepuan H3Jaraer CBSI3HO, B ONPENEJIECHHON JIOTMYECKOW MOCIEAOBATENIbHOCTH, MPU 3TOM JIONYCKAaeT OAHY
HerpyOyto omuOKy win He Oosiee JByX HEIOYETOB M MOXKET WX HCIPAaBUTh CAMOCTOSTENIBHO NMpU TPeOOBAaHUHM WIH TPHU
HEOOJBIION TMOMOLIM MpenoAaBaTelis; MOATBEPKAACT OTBET KOHKPETHBIMH TMpPUMEpaMH; MPaBWJIBHO OTBEYaeT Ha
JOTIOJIHUTENbHBIE BOIIPOCHI YUUTES;



o yMEeT CaMOCTOSITEIbHO BBIJEIATh TJIABHBIC TOJIOKEHHUS B HM3YYCHHOM Marepuajie; Ha OCHOBAaHHMHM (DAKTOB H
IpuMepoB 0000111aTh, Je1aTh BEIBOJIbI, YCTAHABIMBATH BHYTPHUIIPEIMETHBIC CBS3H,

o JEMOHCTPUPYET YMEHHE MPUMEHATh MOJIyYCHHbIC 3HAHUS Ha MPaKTUKE B BUIAOM3MEHEHHON CHUTYyallUM, COOJII0IATh
OCHOBHBIE TIPaBUJIa KyJIbTYPhl YCTHOM PEUH U COMPOBOKIAIOINICH MMCEMEHHOM, UCTIOIB30BaTh HAYYHbIE TEPMUHBI;

Ouenka «3» CTaBUTCS, €CITU O0yJAFOIITHICS

o YCBOWJI OCHOBHOE CO/IepKaHne y4eOHOTO MaTepraja, MMeeT MpoOesbl B yCBOCHUHM MaTepHalia, He MPEMATCTBYIONINE
JTajdbHENIlIeMy YCBOSHHIO ITPOrPpaMMHOT0 MaTepHuaa,;

o MaTtepurall u3JjiaraeT HeCUCTEMaTU3UPOBAaHHO, (hparMEeHTapHO, HE BCETa IOC/IeI0BATEIBHO;

o MOKa3bIBa€T HEJAOCTATOUHYIO C(HOPMHUPOBAHHOCTh OTIEIBHBIX 3HAHUW M YMEHHM; BBIBOJBI M 000OIIECHUS
apryMeHTupyer cialo, T0MyCKaeT B HUX OLIMOKU.

o JOMYCTHJ OIMOKA W HETOYHOCTH B HCIIOJB30BAHUM HAYYHOW TEPMHUHOJIOTHH, OIPEACIICHUS TOHATHH J1ajl
HEIOCTATOYHO YETKHUE;

° HE HCIIOJb30Bal B KauyeCTBE JIOKA3aTeNIbCTBA BBIBOJBI M OOOOINCHUS W3 HAOMIOASHUM, (DAKTOB, ONBITOB WIIH
JOTTYCTHIT OITMOKH MPH UX W3JI0KESHUH,

o WCIIBITHIBACT 3aTPYAHCHHUS B NMPUMCHCHWHM 3HAHWM, HEOOXOAMMBIX IJIS PEIICHUS 3aJad pPa3InYHbIX THUIIOB, MPHU

00BSCHEHUH KOHKPETHBIX SIBIEHUN HA OCHOBE TEOPUM U 3aKOHOB, UJIU B MOATBEPKIECHUN KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO
IIPUMEHEHUS TEOPUIL;

o OTBEYAET HEMOJIHO HA BOMPOCHI yUHTels (yIycKasi U OCHOBHOE), MM BOCIPOU3BOJIUT COAEPKAHUE TEKCTA YUEOHHKA,
HO HEJOCTATOYHO ITOHUMAET OTIAEIIbHBIE ITOJIOKEHM S, UMEIOIINE 3HAYEHUE B ’TOM TEKCTE;
o OOHapyXKMBAeT HEIOCTATOYHOE IOHMMAHHUE OTAEIBHBIX MOJIOKEHUH MpH BOCIPOU3BEACHUU TEKCTa Yy4eOHHUKA

(3amuceii, IEpPBOMCTOYHUKOB) UJIM OTBEUAET HEMOJIHO HA BOMPOCHI YUHUTEIA, JOIMYCKasi OJJHY-/BE IpyObIe OINOKH.
Ouenka «2» cTaBUTCS, €CITU O0yYaAIOIIHICS

° HE YCBOMJI M HE PAaCKPbUT OCHOBHOE COJIEp)KaHUE MaTepuaa;
° HE JeJIacT BEIBOJOB U 0000IICHUIA;
° HE 3HAaeT M HE NOHUMAET 3HAYUTEIbHYI0 WM OCHOBHYIO 4YacTh IMPOrPAMMHOIO MaTepualia B Mpeaenax
MOCTaBJIEHHBIX BOMPOCOB;
o uMeeT c1abo chopMUpPOBAHHBIE U HETIOHBIC 3HAHUS M HE YMEET MPUMEHSTh UX K PEIICHUI0O KOHKPETHBIX BOIIPOCOB

U 3ajJ1a4 1o o0pasiry;



J pU OTBETE (Ha OAMH BOIIPOC) AOMYyCKaeT Oosiee IBYX IpyObIX OLIMOOK, KOTOPBIE HE MOXKET UCIIPaBUTh Ja)Ke MpPU
HOMOIIIM YYUTEISL.

Ilpumeuanue

o [To oxoHUaHMM YCTHOTO OTBeTa OOYYaloLIErocss MeJaroromM Jnaércsi KpaTKMi aHaliu3 OTBETa, OOBSBISAETCS
MOTHBUPOBaHHasl OLEHKA. BO3MOXHO NpuBieueHHE APYTUX OOydaroIuxcs JUIs aHalu3a OTBETa, CaMOAHANIU3, MPEUIOKEHUE
OLICHKH.

. OueHnBaHKME YCTHBIX OTBETOB OCYILECTBIIAECTCS O€3 ydeTa HapyLIIEHUW SI3bIKOBBIX/ PEUYEBBIX HOPM, CBS3aHHBIX C
HEJOCTAaTKaMU ITPOU3HOCUTEIIBHOM CTOPOHBI pedyd (MPOM3HOUIEHUE 3BYKOB, BOCIIPOM3BEICHHE CIIOB CJIOKHOM CJIOIOBOU
CTPYKTYpbl, UHTOHALIMOHHBIX U PUTMUUYECKUX CTPYKTYp U JIp.).

Hopmbi oyenku nucomennvix pabom.

Ouenka «5» craBuUTCs, €ciid 00y4arOLIUICS:

. BBIMIOJIHWJT pa00Ty 0€3 OIIMOOK U HEJIOUETOB;

. JOIyCTHI He 00Jiee OAHOTO HEeIoYeTa.

Ouenka «4» cTaBUTCS, €CITM O0YUYAIONTUIICS BBITOJHUAI paOOTy IMOJTHOCTHIO, HO JOMYCTHI B HEH:
o He 0oJiee 0THOM HerpyOoil OmMOKH U OJTHOTO HEJ0UECTa;

o WM He 0oJiee IBYX HEJ0YETOB.

Ouyenka «3» CTaBUTCS, €CITM 00YUaAIOIIUIICS MTPABUIHLHO BBIMOJHUI HE MEHEE MOJIOBUHBI PA0OTHI WU JOMYCTHII:
He 0oJiee IBYX IpyObIX OLINOOK;

WM He 0oJiee 0HOM rpy0oii 0 JHOM HEerpyOoit OmMOKH U OJTHOTO HEJ0YEeTa;

WK He 60Jiee IBYX-TpeX HerpyObIX OLUINOOK;

WJIM OJTHOM HEeTpyOOM OMMOKU U TpEX HEJ0UYETOB;

WJIU TIPU OTCYTCTBHUU OIIMOOK, HO MPY HAJTMYUHU YETHIPEX-TISATH HEAOUETOB.

Ouyenka «2» CTaBUTCS, €CITU O0YJAIOIIHICS:

o JIOITYCTHJI YUCIIO OMTMOOK M HEJIOUETOB, MTPEBOCXOIAIICE HOPMY, IMPU KOTOPOI MOKET OBITh BHICTABIICHA OIICHKA «3»;
o WJIM €CJTU TIPaBUIIBHO BBITIOJIHUII MEHEE IMOJI0BHUHBI PaOOTHI.

Ipumeuanue.

o Yuurtens uMeeT MpaBo MOCTaBUTh 00YUYaKOIIEMYCsl OIICHKY BBIIIE TOW, KOTOpas MpeIycCMOTpEeHa HOpMaMH, €CJIH UM

OpPUTHHAJILHO BHITIOJIHEHA padoTa.



o OLEeHKM C aHaJIM30M JIOBOJATCS JI0 CBEJAEHUS OOyJarIuxcs, KakK IpaBUIO, Ha TMOCIEIYIOIIEM YpPOKe,
npeaycMaTpuBaeTcs padoTa Hajl ommMuOKaMu, yCTpaHEHHE MPOOEIIoB.

o OreHKa HE CHIDKAETCs 3a TpaMMaTHyeckue W aucrpaduyeckue OmuOKH, TOMyIIeHHbIe B padorte. MckimroueHus
COCTABJISIIOT CITydad HAMMCAHUS TE€X CJIOB W CIOBOCOYETAHWH, KOTOPHIC IMUPOKO UCIOJIB3YIOTCA Ha YPOKAX XUMHUHU. Y UUTHIBAS
OCOOEHHOCTH JIETEH C TSHKETBIMU HAPYIICHUSIMU PEYH, TOMYCKAeTCs Hanuuue | WCrpaBieHUs TP YCIOBUH IMMOBTOPHOU 3amHCH
KOPPEKTHOTO OTBETA.

o OmmbKu, 00YCIOBICHHBIC TSHKEIIBIMU HAPYIICHUSIMU PEYH U MHChMa, CIAEAYET pacCMaTpUBATh MHANBUAYATLHO IS
Kaxaoro oodyuaromierocs. CrienidryecKuMU I HUX OIIMOKaMM SIBIISFOTCS 3aMEHa COTJIACHBIX, UCKa)KEHHE 3BYKOOYKBEHHOTO
cocTaBa cJIOB (IIPOMYCKHU, MEPECTaHOBKU, TOOABICHHUS, HEIONMCHIBaHUE OYKB, 3aMEHa TIJIaCHBIX, Ipy00e MCKaKEHHUE CTPYKTYPHI
ciora). [Ipu BeICTaBIECHUM OIIEHKH BCE OJHOTHUIIHBIC CIlelM(pHUUYECKUue OIMMOKH MPUPABHUBAIOTCS K OAHOM opdorpaduyeckoit
onnoKe.

o [Tpu HEOpE)KHOM BBITOTHEHUH TUCHMEHHBIX paOOT, OOJIBIIIOM KOJIMYECTBE MCTIPABIICHUNA, HCKAXCHUN B HAUCPTAaHUU
OYKB OIICHKA CHHKACTCS Ha OJIMH OaJlJI, €CJIM 3TO HE CBSI3aHO C HAPYIICHHEM MOTOPHKH Yy 00yJarOIIerocs.

Kpumepuu evicmasnenus oueHok 3a npoeepouHsle mecmbul.

Bpewms BbinonHeHus TectoBoid padoTel u3 10 Bonpocos: 10-15 MuH.

Bpewmst BeimosHeHust TecToBOM paboTsl u3 20 Borpocos: 30-40 muH.

77-100% - nmpaBUIBLHBIX OTBETOB OIICHKA «5)

52-76% - mpaBUIIBLHBIX OTBETOB OIICHKA «4»

27- 51% - npaBUIBLHBIX OTBETOB OIICHKA «3%

0— 26% - mpaBUIILHBIX OTBETOB OIICHKA «2)



