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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 KJIIOYEBbIE IIEHHOCTH, KOTOPBIE OTPaXarOT TOCYJapCTBEHHbIEC, OOIIECTBEHHbIE W WHIUBUIyaAJIbHBIC
MOTPEOHOCTH . DTUM OMPEAEIeTCS CYIIHOCTh OOIIEH cTpareruu OOydeHHSs, BOCIUTAHHUS M Pa3BUTUS OOyJArOUTUXCS
CpelicTBaMH Y4EOHOTro npeameTa « XUMUSD) .

N3yuyenue npeamera: 1) cnocoOCTBYeT peann3alii BO3MOKHOCTEN I caMOpa3BUTHUSL 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 yYMEHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOW JKU3HU, TaK U B IPO(DECCHOHATILHON IeITeTbHOCTH;



3) 3HaKOMHUT CO cHeIU(PUKONW HAyYHOrO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsa HAa €IUHCTBO
OPUPOJIBI M YeJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTallOM B (POPMHPOBAHMU €CTECTBEHHO-HAYYHOW 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 OOECIEUMBAIOTCA CHEU(DUKON coAep:KaHUs TpeaMeTa, KOTOPBIA
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 CTPOCHUU aroma W
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 COCTaBJISIONIEH 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 3HAHWM 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 OTHOCAT (DOpMUPOBAHHME 3HAHWI OCHOB XMMHUYECKON HAyKH KaK O0OJACTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPAKTUYECKON ESITEIHLHOCTH YEIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYpHI . 3ajaya MpeiMeTa COCTOUT B
(hOpMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINX (DAKTOB, MOHATHMN, 3aKOHOB M TEOPETUYECKUX MOJOKECHUMH,



JOCTYMHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, I3bIka HayKH, 3HAaHUIM O HAyYHBIX METOJIaX U3YUYECHUs BEILECTB
U XMMUYECKUX peakUui, a TakkKe B (OPMUPOBAHMU M Pa3BUTHM YMEHUN M CIIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C
IUIAaHUPOBAHUEM, HAOJIIOJICHUEM U NPOBEJCHUEM XHUMUYECKOTO 3KCIEPUMEHTa, COOJIIOJEHHUEM IpaBWil O€30IacHOI0
oOpallleHus C BEIIECTBAMU B II0- BCEAHEBHOM KU3HHU .

Hapsiny ¢ sTuM 1nenu wu3ydeHUs OpeaMeTa B IpOrpaMMe YTOUYHEHbI M CKOPPEKTHPOBAHbl C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOIro obmiero oOpaszoBanusi . CeronHsa B 0o0pa3oBaHMHM 0CO00 3HAUMMOW NpU3HAETCS
HAIPaBIEHHOCTb O0YUYEHHS HA PA3BUTHE M CAMOPA3BUTHE TUYHOCTH, GOPMUPOBAaHNE €€ MHTEIUIEKTa U OOIIEH KyIbTYpHI .
OOydeHrne yMEHHUIO yYUTHCA W MPOJOHKATh CBOE 00pa3oBaHUE CAMOCTOSITENIFHO CTAHOBUTCS OJHOW M3 Ba)KHEUIIUX
(GyHKUIMI y4eOHBIX TPEAMETOB .

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

- (opmupoBaHME WHTEIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbBHOMY IIPUHSITUIO PEIICHNUH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

- HaAIpaBJICHHOCTh OOyUYEHHUs Ha CHCTEMAaTHYECKOe MPUOOIICHHE ydYalluXcs K CaMOCTOSITENIbHOM MO3HaBaTEIbHON
JesITeIbHOCTH, HAayYHbIM METOJ1aM NO3HaHUsl, (OPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMHUU;

- olecrnedeHue yclioBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO O0YUYaIOIIMMUCS OMbITa PAa3HOOOPA3HON AESATENbHOCTH,
MO3HAHUS U CaMOMNO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHLMM), HUMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE NI
pa3IMYHBIX BUOB 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 TOBENCHUS B OBITY U TPYJOBOW JCSATEIBHOCTH B IEJNSAX 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 MpOQWiIs W HANpPaBICHHOCTH JalbHEHIIIETO
OoOy4eHHS .

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



B pamkax amantupoBaHHOM o0Opa3oBaTenbHOW mporpamMmbl ais aeteid ¢ THP na usydenume xummu ¢ 8 mo 9 (10) xmacc
OTBOJIMTCS 110 2 Yaca B HeJlelto, U3 pacuéra 34 yueOHble HEJIeTH B TOI.

JIns Kakaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE€ MOXET ObITh MCIOJIb30BAHO YYaCTHUKAMU
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, OTBOJAUMOE Ha €€ M3yUeHHE, JOJDKHBI OBITh COXPAaHEHBI MOJHOCTHIO. BO3MOXKHO mepepacnpenesieHue
BPEMEHH BHYTPY UHBAPUAHTHOM YaCTH MEXK]ly TEMaMHU.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMWSI»
8 KJIACC

[IepBoHayYanbHbIE XUMUYECKAE MOHSATHS

[Ipenmer xumun . Ponp XuMun B JKU3HM 4elioBeka . Tena u BemecTBa . GU3MYECKUE CBOMCTBA BEUIECTB . ATperaTHoe
cocTostHUe BeniecTB . [IoHATHE 0 MEeTOIaX MO3HAHUS B XUMHH . XMMHUS B CUCTeMe HayK . UucThIe BemecTBa U cMecH . 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 ITOCTOSHCTBA COCTaBa BEIIECTB
OtHocuTenbHas aToMHasg Macca . OTHOCUTEIbHAsE MOJIEKYJIsipHast Macca . MaccoBasi 107151 XUMHUYECKOTO JIEMEHTA B COCIMHEHUU

OuU3NYECKNEe U XUMUYECKUE SBICHHUS . XMMHUYECKas peakuuss | €€ MPU3HAKK . 3aKOH COXPAHEHHUS] MAaCChl BELIECTB .
Xumudeckue ypaBHeHus . Kitaccudukanuys XMuMHUUECKUX peakinil (COSTUHEHUS, Pa3I0KEeHUs, 3aMEIIeHUs, 0OMeHa) .

XUMUYECKUIN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, ¢ MpaBuiaMud pabOThl B J1a0OpaTOpUU U MpuUéMaMu
oOpaiieHust ¢ J1abopaTOpHBIM O00OPYyIOBaHUEM; H3YyYE€HHE W onucaHue (U3NYECKUX CBOMCTB O0Opa3I0B HEOPTaHUYECKUX
BEIIECTB; HaOmoneHrue ¢u3nyeckux (TJIaBjIeHUE BOCKA, TasHUE JIbJla, paCTHUPAHHUE caxapa B CTYIKE, KUTICHHE U KOHJEHCAIIHS
BOJIbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJIMBAaHWE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHUCJIOTOW) SIBJICHHM,
HaOIIOZICHNE W OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3joKeHue caxapa, B3aMMOJEHCTBHE CEPHOU KHC-
JOTBI ¢ XJopuaoMm Oapus, paznoxeHue ruapokcuna menu(ll) mpu HarpeBanwm, B3auMOJEHCTBHE JKelie3a C PACTBOPOM COJIH
memu(Il)); m3- ydeHue cmocoOOB pasmeneHusi cMeceld (C MOMOIIBI0 MarHuTa, (UILTPOBAHWE, BBHITAPUBAHUC, IUCTHILISAIINS,



xpomarorpadus), MPOBEIECHUE OYMCTKM ITOBAapEHHOM colM; HAOMIOJEHUE U OIMCAaHUE pPE3yJIbTaTOB IPOBEJICHUS OIIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl; CO3/1aHNUE MOJIEIEH MOJIEKYI (IIapOCTEPHKHEBBIX) .

BakHelime mpencTaBuTeNIn HEOPraHNYECKUX BEIECTB

Bo3nyx — cmecs razos . CocraB Bozayxa . Kucinopox — anemMeHT U npocTtoe BemecTBo . HaxoxxaeHue kuciopona B
npupoje, (pu3nUecKkue U XuMU4ecKue cBoiicTBa (peakuuu ropenus) . Oxcunsl . [Ilpumenenue kucnopona . CnocoObl OTyYeHUsS
KHCIIOpOJa B J1a0OpaTopud M NpOMbINUIEHHOCTH .  KpyroBopor  kuciopoga B npuponae . O30H — amioTporHas
MOAU(pUKALMS KUCIOPOA .

TennoBoi 3p(HEeKT XUMUYECKON peaKIui, TEPMOXUMHUYECKHE YPABHEHUS, 3K30- U SHAOTEPMUUECKUE peakuu . Tommgo:
YTOJb U METaH . 3arpA3HeHue BO3/lyXa, yCUICHHE MapHUKOBOIO 3 (eKTa, pa3pyluieHue 030HOBOTO CIIO .

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

KommuecTBo BeniectBa . Monb . MonspHast Mmacca . 3akoH ABOrajipo .

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

dusnyeckre cBOWCTBA BoAbl . Boma kak pactBopurens . PactBopbl . HackhllieHHbIE M HEHACBILIEHHBIE PACTBOPHI .
PactBopumocTs BemiecTB B Boge.l MaccoBasi 10is1 BellecTBa B pacTBope . XUMHUYECKHE CBOWCTBA BoAbl . OcHOBaHusA . Poib
pPacTBOPOB B IPUPOJE U B )KU3HU YesloBeKa . KpyroBopoT BoJbl B IPUPOAE . 3arpsA3HEHUE NPH- POAHBIX BoA . OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ .

Knaccudukanuss Heopranmdeckux coenuHeHuil. Oxcunpl. Knaccudukanus OKCHAOB: cojieoOpa3yromue (OCHOBHBIE,
KHCIIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasyromue. HoMeHkiiatypa okcuaoB (MeXIyHapoAHas U TpUBUaibHas) . OU3nyeckue u
XUMHYECKUE CBOMCTBA OKCUIOB . [lomydeHne OKCUIoB .

OcHoBanusi. Krnaccudukaruss OCHOBaHWN: WIENOYM W HEPACTBOPUMBIE OCHOBaHMsS. HoMmeHkIaTypa OCHOBaHMA
(MexxnyHapoHas U TpuBUaibHas) . PU3nueckue 1 XUMUUYECKHe CBOMCTBA OCHOBaHUH . [TosyueHne ocHOBaHUI .

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

Conu . Homenknatypa cojiedl (MeXIyHapoAHasi M TpPUBUAJIbHAsA) .

du3nyeckue U XMMHUYECKUE CBOMCTBa coiiell . [lonyuenue conen .

['eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAVMHEHNH .

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 (1moxkapa); o3HaKOMJICHUE ¢ 00pa3liaMy OKCHIOB M OMMCAaHUE UX CBOWCTB; MOJIyYCHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB BOAOpoja (ropeHue); B3auMopeiicTBue Bojopoaa ¢ okcugom wmeau(Il)
(BO3MOKHO HCMOJIb30BaHUE BUJEOMATEPUANIOB); HaAOIIOAEHUE O0Opa3loB BELIECTB KOJWYECTBOM | MOJb; HUCCIEIOBaHUE
0COOEHHOCTEW pPacTBOPEHMS BEUIECTB C Pa3IMYHON pacTBOPUMOCTHIO; MPUTOTOBJICHUE PACTBOPOB C OMpPENEIEHHON MaccOBOU
J0JIell pacTBOPEHHOTO BEUIECTBA; B3aMMOJICUCTBUE BOJBI C MeTaUlaMH (HAaTpueM M KajiblMeM) (BO3MOKHO HCHOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); OIpPEACIICHUE PpAaCTBOPOB KHCIOT W IIENOYEH C TOMOIIbI0 WHJIMKATOPOB; HCCIEIOBaHUE O0Opa3loB
HEOPraHMYECKHUX BEILECTB pa3- JIMYHBIX KJIACCOB; HAOJIIOJCHHE W3MEHEHHS OKPACKM WHIUMKATOPOB B PACTBOpAX KHUCIOT U
niesioveil; u3ydeHue B3auMoJercTBHUA oOkcu- na Menu(ll) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C METaIaMH, pPEaKIHi
HEWUTpaIM3aluy; MOJTYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO0 METaJUla APYTMM W3 PACTBOPA COJM; PEIICHUE
DKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeNIIME KITacChl HEOPTaHUYECKUX COEAUHEHUID.

[lepnognueckuii 3akoH U llepuonndeckasn cucrema xumudeckux 35eMeHToB 1. M. MenaeneeBa. CtpoeHne aTOMOB.

Xumunyeckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINN

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

[Tepuonnueckuii 3akoH . Ilepuognueckas cucrema xumudeckux siemeHToB [l . U . MenaeneeBa . KopoTkoneproanas u
JUTMHHOTIepUoaHast popMbl [lepuogudeckoit cuctemsl xumudeckux ayeMmentoB J| . U . Menaeneesa . [lepuoabl u rpynmsi .
PU3NYECKHUN CMBICII IT0- PSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA .

Crpoenne aromoB . CocTaB aTOMHBIX siziep . M3oTonsl . DneKTpoHbl . CTpOEHUE ANEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumunueckux 3neMeHToB [lepuoanueckoit cucremsl [ . 1 . MenaeneeBa . XapakTepucTUKa XMMHAYECKOTO 3JIEMEHTA MO €T0
noJjioxkeHuro B llepuoamueckoii cucreme /. 1 . Menneneesa .

3aKOHOMEPHOCTU U3MEHEHMS PaJlyca aTOMOB XMMUYECKHUX 3JIe- MEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO
rpymnmnam u nepuojaam . 3HadeHue Ilepuoandeckoro 3akoHa u [leprnoauyeckor CHCTEMbl XUMHYECKUX 3JIEMEHTOB JJIS1 PA3BUTHSA
Hayku U npaktuky . [{ . 1 . MenaeneeB — y4€HbINM U TPAKIAHUH .

Xumuyeckas cBs3b . KoBajieHTHass (TOJIsipHass MW HEMOJISIpHAs) CBSA3h . DJIEKTPOOTPHUIIATEIIBHOCTh XMMUYECKUX
3eMeHTOB . MoHHAasA CBA3G .
Crenieupr oOkuciicHus . OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE peakuun . [Iponecchl OKUCIEHUST U BOCCTAHOBJICHHUS .

OxucIuTeNM 1 BOCCTAHOBUTEIIH .



XUMHUYECKUH DKCIICPUMEHT: U3Y4YeHHE 00pa3IoB BEIIECTB METalI- JIOB M HEMETAJIOB; B3aMMOICHCTBUE THIPOKCH 1A ITIHHKA
C pacTBOpPaMH KHCIIOT M INEJIOYCH; IPOBEJACHHE OIBITOB, WILIIOCTPHPYIOIIMX IPHUMEPhl OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakiuii (ropeHue, peakiuy Pa3IoKeHHs, COSIUHCHUS) .

MesKIpeAMETHBIE CBSI3U

Peanu3aiiuss MeXIpEeIMETHBIX CBSI3ed IMPH H3YYCHHH XHUMHH B 8 KJlacce OCYIICCTBIIICTCS Yyepe3 MCI0JIb30BaHNE KaK
OOIMX €CTeCTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATUH, SBIAIOMUXCS CHUCTEMHBIMH JUIS OTJACIBHBIX IPEAMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA .

OOmue ecTecTBEeHHO-HAYYHbBIC IMOHATHS: HAYYHBIA (hakT, THIOTE3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KJIacCHU(pHUKAIUI,
MEPHOANYHOCTD, HAOJIOICHUE, SKCIICPUMEHT, MOICIIUPOBAHNE, H3MEPEHUE, MOJICITb, SIBJICHHE .

®dusuka: marepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHWJ, H30TONbBI, PaJMOAKTUBHOCTH, MOJICKYIIa,
AIIEKTPUICCKUIN 3apsj, BEIICCTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (DU3WUYCCKHE BEIMYWHBI, CIUHUIIBI
U3MEpEHHS, KOCMOC, TJIaHEThI, 3BE3/1bI, COJHIIC .

buonorus: dorocunres, apixanue, ouocdepa .

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

9 KIIACC

BemiecTBo 1 xumMuueckas peaxuus

[Tepuognuecknil 3akoH . Ilepuoamueckast cucrtemMa xumuueckux sneMeHToB [ . I . MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalMs, KalblUs 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 BELIECTBA OT
TUIA KPUCTAJUIMYECKOMN PEIIETKU U BUJA XUMUYECKOU CBSA3H.

Knaccudukanuys u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB (MEXAYHAPOAHAsT U TpUBUAJIbHAs). XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JINYHBIM KJIacCaM HEOPTaHUYECKUX CO- €IMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB .

Knaccudukanus XuMUYECKHX peaklMil MO pa3MyHbIM MpU3HaKaM (10 YMCIy M COCTaBy YYacTBYIOIIHUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3(PPeKTy, M0 U3BMEHEHHUIO CTENEHEH OKUCICHNU XUMUYECKUX 3JIEMEHTOB, [0 0OPATUMOCTH, 110 Y4aCTHIO
KaTtajn3aTopa) . DK30- U 3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHMUS .



[TonsiTue o ckopocTu XxuMu4eckoil peakiuu. [lorstiue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUUYECKUX peakiusix . [lonarue o
TOMOTE€HHBIX U F€TEPOTeHHBIX peakuusx . [IoHsITHEe 0 XMMUYECKOM paBHOBECHH. DaKTOPBI, BIUSIOMIME HA CKOPOCTh XUMHUECKON
PEaKIUU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIMU, JJICKTPOHHBIA OajlaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU pEaKIIUHU.
CocraBneHue ypaBHEHHN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C UCIOIb30BaHUEM METO/a 3JIEKTPOHHOTO OanaHca .

Teopus SJIEKTPOTUTUYECKON AUCCOLMALNAM. OJIECKTPOJMUTHI W HE- JJIEKTPOauThl . KaruoHwl, aHuoHbl . MexaHu3m
JUCCOLIMAIIMKM BEIIECTB C PAa3IMYHBIMKM BUAAMH XUMHUYECKOU cBsi3u . Crenenp aqucconuanuu . CuibHbIE U C1a0ble JIEKTPOIUTHI .

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

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJJIOB U HeMeTauioB (rpaduta M ajamasa), CJIOXKHBIX BEHIECTB (XJIOpUJa HATPHsI); UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTHU
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 OCajiKa, BBIICICHHE raza, oOpa3oBaHUE
BOJIbI); OMBITOB, HWIITIOCTPUPYIOMIUX MPUMEPHI OKHUCIIM- TEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpEHHUE, PEAKIIUU Pa3I0KEeHHUS,
COCMHEHNA); pPACMO3HABAHUE HEOPraHMYECKHX BEIIECTB C TOMOIIbK) KAYECTBEHHBIX PEAKUUA Ha MOHBI; PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a]1ay .

Hemeramibl u X coeAMHEHUS

OO01mast xapakTepucTuka raioreHoB . OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTENEHU OokuciieHus . CTpoeHue u
(¢u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB . XMMHUYECKHME CBOMCTBAa Ha MpUMeEpe XJopa (B3aUMOJECHCTBUE 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 xapakrepucTika 3nemMeHToB VIA-rpytbl . OCOOEHHOCTH CTPOSHHSI 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, GU3NUECKHE U XUMUYECKUE CBOWCTBA (00IIME Kak MPEICTaBUTEIS
KJlacca KHUCIOT M crenududeckue) . XMMHUUECKHE PeaKlni, JeKalliue B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOTyUYeHHUs] CEPHOM
kucnotel . [Ipumenenue . Conu CepHOM KHCIOTHI, KaueCTBEHHas peakiuss Ha cyibdaT-uoH . HaxoxneHnue cepbl U e



COEIMHEHUI B MpUPOIe . 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 XuMHIeckre cBoiictBa . KpyroBopotT a3ora B npupojie . AMMHAK, €T0
(du3MYecKue U XMMUYECKUE CBOMCTBA, MojiyueHue u npumeHeHue . Conu aMMOHMs, UX (U3NYECKHe U XUMUYECKHUE CBOMCTBA,
npumeHeHue . KadecTBeHHas peakiysi HA MOHbI aMMOHUsS . A30THasl KHUCIOTa, €€ TMOoJIyueHHe, (PU3NYeCKue M XUMUYECKHE
CBOMCTBa (0OIIME Kak MPEICTAaBUTENs Kjacca KHCIOT M crnenuduyeckue) . Vcnonb3oBaHHEe HUTPATOB U COJEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YJOOpEHUN . XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpellbl COEAUHEHUSIMU a30Ta (KUCIOTHBIE
JOK]1, 3arpsI3HEHNE BO3/lyXa, TOYBBl U BOJOEMOB) .

®docdop, amnorpornHbie Momudukanuu docdopa, duzmyeckue M xumudeckue cBorctBa . Oxcun ¢ocdopa(V) u
docdopHas kucnora, GU3NUECKUE U XUMUYECKUE CBOMCTBA, nosryueHue . Mcnonb3zoBanue pocdaroB B KauecTBE MUHEPAIBHBIX
ya0OpeHuit .

Oo1as xapakrepuctuka 31eMeHToB [VA-rpynmnsl . OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENICHH OKHUCIICHHUS .

VYrnepon, amioTpomnHble MOAUGUKALWK, PAaCOPOCTpaHEHHWE B MpHU- pojJe, (PU3MUecKHe W XHMHUYECKHEe CBOICTBa
Ancopbuus . Kpyrosopot yriepona B npupoae . 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 3¢ ¢deKkT . YronbpHas KUCIOTa U €€ colid, UX (PU3MYECKUEe M XUMUYECKUE
CBOICTBa, TMojiyueHue W npumeHeHue . KadectBeHHas peakiusi Ha kapOoHaT-moHbI . Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO3SMCTBE .

[lepBoHavasbHbBIE OHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX yriiepona (MeTaH, 3TaH, STUJICH, alleTUJIEH,
ATaHOJI, MIMIEPUH, YKCYCHasa KucioTta) . X coctaB m xumuyeckoe crpoeHue. [loHsaTre o OMOJOrHYeCKH Ba)KHBIX BEIIECTBAX:
KUpax, Oeykax, yriieBoJlax — M HUX POJU B KM3HM 4YesoBeKa . MarepualibHOE €AMHCTBO OPraHMYECKUX M HEOPraHUYEeCKUX
COEIMHEHUM.

Kpemuuii, ero gusnyeckue U XMMUYECKHE CBOMCTBA, MOJydeHUE M npuMmeHeHue . CoeMHEHUs] KPEMHHUS B MPUPOJIE .
O6mue npencrarieHus: 00 okcuae kpemHusA(IV) u kpemaueBoit kucinote . CUIMKAThI, UX UCIOJIB30BaHUE B OBITY, MEAUIIMHE,
IMPOMBIIIJIEHHOCTH . BakHelme cTpouTelbHble MaTepHalibl: KepaMUKa, CTEKJIO, IIe- MEHT, OeToH, xkene300eToH. [Ipobiembl
0€30IMacHOT0 UCTIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEIHEBHOM JKU3HHU.

XUMUYECKUN 3KCIEPUMEHT: M3ydeHHE 0O0paslloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI; MPOBEACHHE
KaueCTBEHHBIX PEAKIMil Ha XJOPUA-UOHBI M HAOJIOJCHHE MPU3HAKOB MX MPOTEKAHMS; OIMBITHI, OTpAXKAIOMINE (PU3NYECKUE U



XUMHUYECKHE CBOMCTBAa TaJlOTCHOB W HMX COCJAMHEHUU (BO3MOXHO HCIIOJIB30BaHUE BHUIACOMATEPHAJIOB); O3HAKOMJICHHUE C
obpa3naMu XJIOpUAOB (Tajo- T'eHHJIOB), O3HAKOMJIEHHE C O0Opa3liaMH cepbl U €€ COCTUHECHHSIMHU (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMATEepUAJIOB); HAOJIOJCHUE IIpollecca OOYIJMBaHUS caxapa I0J JCHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI,
W3YYEeHHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEACHHE KAueCTBEHHOW pEakIMU Ha CyiabdaT-uoH u
HaOIIOJICHUE TpU3HaKa €€ NPOTEeKaHWs; O3HAaKOMJICHHE C (U3UYECKMMHU CBOMCTBaAMHU a3oTa, (pocdopa M UX COCTUHEHUHN
(BO3MOXKHO HCIIOJIb30BAHUE BHUJEOMATEpUaoB), oOpasiaMu a30THBIX U (GochOpHBIX yA0OpeHMil; MoyyeHue, coOupaHue,
pacrio3HaBaHHUE U U3YUYEHHE CBOMCTB aMMHUaKa; MPOBEACHNUE KAUECTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U (ocaT-uoH U U3ydeHue
MPU3HAKOB UX TMPOTEKAHMS, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHON a30THOM KHMCJIOTHI ¢ MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); U3YUYCHUE MOJICJIEN KPUCTAUNIMUECKUX PEIIETOK aMasa, rpadura, QynepeHa; 03HaKOMIIEHHE ¢ MPOIECCOM
a7copOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa; IOJy4YeHHE, coOupaHue,
pacrio3HaBaHWE U U3y4Y€HUE CBOMCTB YIJIEKHMCIIOTO ras3a; MpOBEJACHNE KaueCTBEHHBIX peakIuii Ha KapOOHAT- U CUJIMKAT-UOHBI U
W3y4YCHUE TIPU3HAKOB UX TMPOTEKAHUS;, O3HAKOMJIEHME C MPOAYKUHUEH CUIMKATHOM MPOMBIIUIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BakHenIe HeMeTaulbl U UX COCAUHECHUSD .

Metamibl 1 UX COEAUHEHUS

OO01mast XapakTepuCTUKA XUMUUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBaHWM UX mojoxkenus B [lepuoanueckoii cucreme
xumudeckux snemeHtoB JI . M . MengeneeBa u cTpoeHusi atoMoB . CTpoeHue MeTajuioB . Meramndueckas CBA3b U
METAIIMYECKasi KPUCTAIUIMYECKAs PEeIIETKA . DJIEKTPOXUMUYECKUIN Pl HAPSDKEHUH MeTall- JIOB . GU3HYECKUE U XUMUYECKUE
cBoiicTBa MeTaiioB . O0muMe crnocoOsl mosydeHus: MeTayyioB . [[oHSATHE 0 KOPPO3UH METaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
oT koppo3uu . CriiaBsl (CTajdb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIIICHHOCTH .

[Ilemounbie MeTaibl: TIOJI0)KeHUE B [lepuoanueckoit cucreMe xumuueckux 3yeMeHToB 1 . U . MenaeneeBa; cTpoeHue ux
aTOMOB; Ha- XOXjJeHue B mnpupojae . dusnueckue U XUMHUECKHE CBOMCTBa (Ha mpumepe Hatpus W Kanus) . OKCUIBI U
TUJIPOKCUABI HATpPUs U Ka- jaus . [[puyMeHeHune menoyHbIX METAJIJIOB U UX COCAMHECHUM .

[IlemoyHO3EeMENBHBIE METAJUIBI MarHuii M KaJbLUW: IOJ0XKeHue B [lepuognueckon cucreMe XUuMUYECKUX AJIEMEHTOB [ .
N . MeHnneneeBa; CTpOCHUE UX aTOMOB; HAaXOXJICHHE B Tpupojec . PU3nyecKue U XMMUYECKUE CBOMCTBA MAarHusi U KaJIbIUSA .
Baxxneie coequHeHus Kaablusl (OKCUI, TUIPOKCUT, COIH) . JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS .

AnmtoMunuii: onoxkenue B Ilepumoamdeckoit cucteme xumuueckux sjemeHToB [ . 1M1 . MenpaeneeBa; cTpoeHHE aTOMa;
HaxoXJeHue B mpupozae . Ouznueckre U XUMHUUYECKHE CBOMCTBA alOMUHUS . AMGOTEpHBIE CBONCTBA OKCHIA M THUAPOKCHIA
AJTFOMUHHS .



Kenezo: monmoxxenue B llepmoamueckoi cucrteme xumuueckux sineMeHToB [[ . M . MenzaeneeBa; crpoeHue aroma;
HaxoXeHue B mpupoze . dusndeckre u xuMudeckrue cBoMcTBa xkenesa . Okcuabl, ruapokcusl u conu xenesa(ll) u sxeneza(Ill),
UX COCTaB, CBOMCTBA U MOJIyYEHUE .

XUMHUYECKHUH IKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METall- JIOB M CIUIABOB, X (PU3MUYECKHUMH CBOMCTBAMU; U3YUCHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOECHHOCTEH B3aMMOACHCTBHUS OKCHIA
KaJIbI[USl U HATPUS C BOAOUW (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPHUANIOB); UCCIEIOBAHUE CBOMCTB *KECTKOM BOJBI, Ipoiiecca
TOPEHHUS Keje3a B KUCIIO0- poje (BO3MOKHO MCHOJIb30BAHUE BUEOMATEPHAJIOB); MPU3HAKOB MTPOTEKAHUS KAU€CTBEHHBIX PEaKIIUil
Ha WOHBI (MarHusl, Kajublus, antoMuHus, muHkKa, xkeneza(ll) u xeneza(lll), meau(ll)); HabmroaEeHUEe W OMHMCAHUE MPOIIECCOB
OKpalllMBaHUs TJIAMEHUM WOHAMM HATpHsl, Kalus U KajdblKs (BO3MOXKHO HCMOJBb30BAaHUE BUIEOMATEPUANIOB); HCCIECIOBaHUE
aM(OTEepHBIX CBONCTB THUIPOKCHJA aTIOMUHUA U TUIAPOKCUIA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lad 10 TeMe
«BaxxHenIe METAJUTBI U UX COCTUHEHUS .

XuUMUS U OKpYKarolas cpena

Hoseie marepuanisl u TexHosnoruu. BemiectBa U Marepuansl B 1I0- BCEIHEBHOW KU3HU YEJIOBEKa . XUMHS U 3J0POBBE .
be3onacHoe ucnosb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy . IlepBasg mo- MoIp NMpU XUMHUYECKHX OXKOTax U
oTpaBieHUsAX . OCHOBBI JKOJOTH- YECKONM TIPaMOTHOCTHM . XHWMHYECKOE 3arpsi3HEHUE OKpYysKarouled cpenbl (mpeaenbHas
nomyctuMas koHientpaius Bemects — [1JIK) . Ponbs xuMuu B periieHuu 3K0JI0rHUecKuX MpoosieM .

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

XUMUYECKHUI IKCIIEPUMEHT: U3yUeHHUE 00pa3loB MaTepUaIoB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHbBIC MAaTEPHUAIIbI).

MexnpeaMeTHble CBA3U

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

OOmue ecTecTBEHHO-HAyUHbIC TMOHATHS: HAay4YHBIM (hakT, TUIOTe3a, 3aKOH, TEOpHs, aHAJIU3, CHUHTE3, Kjaccudukarus,
MEePUOANYHOCTh, HAOJIOJICHUE, OHKCIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHHE, MOJIeib, SBJICHUE, MapHUKOBBIA 3 PeEKT,
TEXHOJIOTUsA, MaTepruasibl . OU3KKaA: MaTepusi, aTOM, SJIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PAJIUOAKTUBHOCTD,
MOJIEKYJIa, AJICKTPUYECKUN 3a- Psiji, MPOBOJHUKH, TOJYMPOBOAHUKHU, AUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BENIECTBA, T'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAITUYECKAs PEMIETKA, CIUIAaBbl, ((U3NYECKUE BEIIMYWHEI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, CONHIIE .



buonorus: dhotocunrtes, npixanue, 6uocdepa, s3KocucTeMa, MUHEPAIbHbIE YAOOPEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI,
NUTa- TeJbHbIC BEIIECTBA .
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, IOJIE3HbIE UCKOIIAEMbIE, TOILJTUBO, BOJIHBIE PECYPCHI.

Ilpu peanuzayuu obpazosamenvHol opeanuzayuei mooeiu obyueHus, exmoyaoweu 10 xknacc, 6 nepsom noayzoouu
omeooumcs 8pems Ha uzyueHue Hauboaee crodxicHvlx mem 9 Kiacca 0nsi OAHHO20 COCMABA 00YYAIOWUXCS NO 8blOOPY YUUME.
Bmopoe nonyeooue 10 knacca omeooumcs Ha nNO8MOpeHue U CUCMeMAMU3AYUI0 8ce20 Kypca 8 YeaoM.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA «XUMUSA HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUSA

V3y4yenne XMMUM B OCHOBHOW IIIKOJIE HAIPaBJICHO HA JOCTIKCHHE OOYYAFOIIMMUCS JTUYHOCTHBIX, METAIPEAMETHBIX U
MIPEAMETHBIX PE3yJbTaTOB OCBOCHHS YUEOHOTO MpeaMeTa .

Jluunocmmuwie pe3ynbmamol

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUSI IIPOTPaMMbl OCHOBHOTO 0011IeT0 00pa30BaHMs JOCTUTAIOTCS B X0J1e OOyUYEeHUS] XUMHUHU
B €JMHCTBE y4eOHON M BOCIUTATEIHHOM nesTenbHOCTH OpraHu3alid B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHCKUMHU
COIIMOKYJBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHM, MPUHITHIMUA B OOIIIECTBE MPaBUJIAMU W HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AIMHA 00YYaIOIIUXCS .

JIM4HOCTHBIE pe3yNbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:

TIampuomuuecxoeo socnumanus

1)  [EHHOCTHOrO OTHOIIEHHUS K OTCUECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyUYHOMY HACJICIUIO, TOHUMAaHHMS
3HAYCHUS XHWMHYCCKOW HAayKH B JKHU3HH COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(POpMAIMECH O
MEePEAOBBIX JIOCTHKCHUSAX M OTKPBITHSAX MHPOBOM M OTEYCCTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

I'pasxcoanckozo 6ocnumanus

2)  TOpEACTaBJICHHS O COIMAIBHBIX HOPMAaX M MpaBUaX MEKINIYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HON, y4eOHO-HCCIIeI0OBATEILCKOM, TBOPUECKOM H JAPYTUX BHJAX JCATEIHHOCTH;
TOTOBHOCTH K Pa3HO- 00pa3HON COBMECTHOW AESITEIHHOCTH MPHU BHITIOJHEHUH YUEOHBIX, TO3HABATEIbHBIX 3aJ1a4, BHITIOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOTIOMOIIM B IMPOIIECCe



ATOM y4yeOHOU NeITeIbHOCTH; TOTOBHOCTH OIIEHUBATH CBOE MOBEJACHHUE U MOCTYIIKM CBOUX TOBApPUILIEH C MO3UIIMN HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIECTBUN MOCTYIIKOB;

[{leHHOCTH HAYyYHOTO TO3HAHUS

3)  MHPOBO33PEHUYCCKUX TNPEACTABICHHNA O BCIICCTBE M XUMHUYCCKOW PEaKIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U COCTABJISIIOLUIMX OCHOBY JIJIi TOHMMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MUpPA; MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJBI, B3AUMOCBS3SIX UYEJIOBEKAa C MPUPOTHOU CPEIOoW, O pOJIM XUMHUHU B TIO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

4)  mO3HABaTEIILHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJIUMBIX JIJISI OOBSICHCHHS
HAOJII0/TAEMBIX TIPOIIECCOB U SIBJICHHUIA;

5)  mno3HaBaTeNbHOU, MHPOPMAIMOHHON M YATATEIBCKOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOTHI ¢
y4eOHBIMU TEKCTAMH, CTIPABOYHOM JTUTEPATYpPOil, JOCTYIMHBIMU TEXHUIECKUMU CPEACTBAMH MH(DPOPMAIIMOHHBIX TEXHOJIOTHH;

6) wuHTepeca K OOYYCHHI0O W TIO3HAHWIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTM M CIIOCOOHOCTH K CaMOOOpa30BAHHIO,
MPOEKTHOM U UCCIEeI0BATENbCKON ACSITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTU U YPOBHSI 00YUYEeHUs B lajbHEHIIEM;

Dopmuposanusi Kyivmypsl 300p08bsi

7)  0CO3HaHUS [EHHOCTH KHM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha 3JIOPOBBIA 00pa3
KU3HU, OCO3HAHUS TNOCIEACTBUM M HENPUATHS BPEIHBIX MNpPHUBBIYEK (YMOTPEOJICHUS aJKOToJis, HApKOTHKOB, KYypEeHUs),
HEO0OXOAMMOCTH COOJIOICHHSI TIPABHIT O€30MTACHOCTH MPU 0OPAIICHUU C XUMUUYECKIUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

Tpyoosozco 6ocnumanus

8)  wuHTepeca K MPAKTUYCCKOMY U3yUEHHIO MPOMECCHil U TpyAa pas- JIUYHOTO POJa, YBAKCHHE K TPYIY U pe3ysibTaTaM
TPYJAOBOW JESITETHHOCTH, B TOM YHCJI€ Ha OCHOBE NPHMEHEHHWs MPEIMETHBIX 3HAHUU MO XHMHH, OCO3HAHHOTO BBIOOpa
WHAVBUAYAIBHON TPAEeKTOPUU TPOJOJIKECHHsI 00pa3oBaHUsA C Y4YETOM JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCrenHoM MpoPecCHOHATIBHON AESITeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHUI;
TOTOBHOCTH aJalTUPOBAThCS B MPOJeCcCHOHANBHOM cpejie;

IKoNI02U1ecK020 80CHUMAHUS

9)  SKOJIOTMYECKH IeJIeCOO0OPa3HOr0 OTHOIICHHMSI K MPHPOJE KaK MCTOYHHKY JKU3HM Ha 3emje, OCHOBe ¢&
CYLIECTBOBAHMSI, IOHUMAHUS LIEHHOCTHU 3/I0pOBOTO U 6€30macHOro oopasa >kM3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370POBBIO, OCO3HAHMS IIEHHOCTH COOJIIO/IEHUS TpaBuil O€30MacHOr0 MOBEACHUS MpU padboTte ¢
BEIIECTBAMH, a TAKXKE B CUTYAIHsX, YTPOKAIOIINX 30POBBIO U JKU3HHU JIIOJICH;



10) cmocOOHOCTM NPUMEHSATH 3HAHWS, MOJIy4YaeMble NpPU HM3YyYCHHUM XHMHUH, U1 PCEIICHUS 3a/]ad, CBA3aHHBIX C
OKpYXalollled MpHU- POJHON Cpeoil, MOBBIIMICHUS YPOBHS AKOJOTMYECKON KYJIbTYpbl, OCO3HaHUS TJ00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPECTBOM METOJIOB XUMUHU;

11) 3KOJIOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B MTO3HABATEIBHON, KOMMYHHKATHBHOMN M COIIMATbHOM
IIPaKTHUKE.

MeranpeaMeTHbie pe3yJibTaThl

B cocraBe MeranpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIE Uil (DOPMHUPOBAHMS MHUPOBO33PEHHS OOILIECHAYYHbIE
MOHATUS (3aKOH, TEOpHsl, MPUHLMII, TUIOTE3a, (PakT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JAp .), KOTOPbIE HCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 3TUX MPEAMETOB (DOPMUPOBATH MPEACTABICHHE
O IICJIOCTHOM HaydyHOW KapTUHE MHpa, U YHUBEpCaJbHbIE YyueOHble JeWCTBUS (MTO3HABATEIbHBIC, KOMMYHHKATHBHEIE,
PEryJISTUBHBIE), KOTOPbIE 00ECIEUNBAIOT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOH AESITENBHOCTH .

MeranpeaMeTHbie  pe3yJbTaThl  OCBOCHHS  O0pa30oBaTeIbHOM MPOTpaMMbl TI0 XHMHUUA OTPAKAIOT  OBJIAJICHUE
YHUBEpPCAIbHBIMU MIO3HABATEIbHBIMU JEHCTBUSIMHU, B TOM YHUCIIE:

baszoevimu nocuueckumu oeticmeusmu

1)  yMEHHEM HUCMOJIb30BaTh NIPUEMBI JIOTHUECKOTO MBIIIJICHHUS MTPH OCBOCHUHU 3HAHHI: PACKPBIBATh CMBICI XUMHUYECKHX
MOHATUH (BBIIENSATHh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3aMUMOCBSI3b C APYTUMU MOHITHSIMU), UCTIOJIb30BAaTh MOHITHS
JUTsl OOBSICHEHUS OTACNBbHBIX ()AaKTOB U SBJICHUI; BELIOUPATh OCHOBAHUS U KPUTEPHUU TSI KIaCcCU(PUKAIIMN XUMHUUECKUX BEIIECTB U
XUMUYECKUX PEaKIMii; yCTaHABJIMBATh MPUUYMHHO-CIEIACTBEHHBIC CBSA3U MEXKIY OOBEKTaMH W3YUYEHUS; CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIYKTUBHBIE, I€AYKTUBHBIC, T10 aHAJIOTHH); I€JIaTh BBIBOJBI U 3aKJIFOUCHUS;

2)  yMEHHEM TMPUMEHAThL B IMPOILECCE IMO3HAHUSA TMOHATUSA (IIPEIMETHbIE W METalpeIMETHbIC), CHMBOJIHYCCKUE
(3HAaKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XMMHUHU, MPEOOPA30BHIBATH IITUPOKO MPUMEHSIEMbIE B XUMHUHU MOJCIbHBIC TTPEACTaBICHUS

— XUMHUYECKHM 3HAaK (CHUMBOJI 3JIEMEHTAa), XMMHUYEecKass (opmysia M ypaBHEHHE XUMHUYECKON peakluu — IMpU pEUIeHUU
y4eOHO-TIO3HABATENbHBIX 3a/lay; C Y4ETOM 3THX MOJENbHBIX MPEJICTABICHUN BBIABISTH M XapaKTepPU30BATh CYIIECCTBEHHBIE
MPU3HAKK H3Y4YaeMbIX OOBEKTOB — XHWMHUYECKHX BEIIECTB W XHMMHMUYECKHX PEaKIMi; BBIABISATH OOIIME 3aKOHOMEPHOCTH,

MPUYUHHO-CJICICTBEHHBIC CBSI3M M MIPOTUBOPEUHNS B M3YYA€MbBIX MPOIIECCAX U SABJICHUSX; MPEIaraTb KPUTEPUU JUIsl BBISIBICHUS
ATUX 3aKOHOMEPHOCTEN M MIPOTUBOPEUHIT; CAMOCTOATEILHO BRIOUPATH CITOCOO pelieHus yaeOHoM 3a1aun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMPATh HanbOoIee MOAXOSAIINI C Y4ETOM CaMOCTOSITETHFHO BBIJICTICHHBIX KPUTEPHUEB);

bazosvimu uccnreoosamenvekumu oeticmeusimu



3)  yMEHHEM HCIOJbh30BaTh MMOCTABICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI
1 (HOPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYXKCHUI;

4)  mpuoOpeTeHHe OMbITAa 1O IJIAHUPOBAHUIO, OPTaHU3AIMKA M TPO- BEICHHIO YYCHUYECKUX DKCIIEPHUMEHTOB: YMEHUE
HaOJI0aTh 3a XO- IOM IIPOLECCa, CAMOCTOSTENBHO MPOTHO3UPOBATh €0 PE3YJbTaT, (POPMYIHpPOBATh 000OIIEHUS U BBIBOBI 110
pe3ysipTaTaM NpPOBEAEHHOIO OIBITA, UCCIIEI0OBAHUS, COCTABIISITh OTUET O MPOJEIAHHOMN padoTe;

Pabomou ¢ ungpopmayuet

5) yMmeHHeM BBIOWpaTh, aHAIU3UPOBATH W HMHTEPIPETUPOBATH HWH- (OpPMAIMIO pa3IMYHBIX BUAOB U (opm
MPEACTABICHUS], [OJYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAy4YHO-MOMYJSIpHAs JUTEpaTypa XHUMHYECKOrO COJEp KaHus,
CIIpaBOYHBIE TOCOOMS, pecypchl UHTEepHE- Ta); KpUTUYECKH OLIEHUBATH MPOTHBOPEUMBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

6)  yMEHHEM NMPUMEHSATH Pa3IMYHbIE METOJBlI U 3aIPOCHl NPU IMO- UCKE M 0TOOpPE MHPOPMALMU U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOJUMBIX [JIsl BBINOJHEHUsI YYEOHBIX M MO3HABAaTEIbHBIX 3a/1ad ONPEEIEHHOr0 THIA; MPUOOPETEHHUE ONBITA B
00JIaCTH MCIOJIB30BAaHUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTUM, OBJIAJICHUE KYJIbTYPO aKTHBHOIO MCIOJIb30BaHUS
pa3jIMyYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BbIOMpATh ONTUMaNbHYIO (OopMy NpelacTaBieHUs HHPOpMaAlMM U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  He- CIOXKHBIMH CXEeMaMH, JuarpamMmamu, JApyruMu ¢opMaMu Tpaduku U HUX
KOMOMHAIIUSIMU;

7)  yMeHHEM KCIOJIb30BaTh M aHAJIM3UPOBATh B MpOIecCe YICOHON M UCCIIENOBATEIBCKOM ICATEILHOCTH HH(DOPMAIIUIO
O BJIMSIHUM NPOMBIIIJIEHHOCTH, CEIBCKOI0 X0341iCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOIIEH PUPOTHOM Cpebl;

Yuueepcanonvimu KomMmyHUKamueHuIMU OCUCEUAMU

8)  ymeHumeM 3aaaBaTh BONPOCHI (B XOA€ JAMAjOra W/WIM JUCKYCCHH) IO CYHIECTBY OOCYXIACMOH TEMBI,
(bopMyIMpOBaTh CBOM MPEIOKEHHUS OTHOCUTEIBHO BBITOJHEHUS MIPEATIOKEHHON 3a/1a4H;

9)  npuoOOpeTeHHE OIbITA PE3CHTAIIMH PE3YJIbTATOB BBHIIOJHCHUS XUMUYECKOTO IKCIIEPUMEHTA (JIA00PaTOPHOTO OTIBITA,
1ab0paTopHOI pabOTHI MO MCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMU IMO3HABATEIBHON M MCCIICOBATEIBCKON JEATCIBHOCTH TIPU
pElIeHH BO3HUKAIONIMX MpOOJeM Ha OCHOBE Y4EéTa OONIMX HMHTEPECOB M COIVIACOBAHUS MNO3UIUN (0OCYXIeHus, OOMeH
MHEHUSIMH, «MO3TOBBIE ILITYPMbD», KOOpPAMHALIMS COBMECTHBIX JIEHCTBUH, OINpeAeNieHHe KPUTEpUEB IO OICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U JIp .);

Vuusepcanvuvimu pe2ynisimusHviMu 0eticmeusmu



11) yMeHHEM CaMOCTOSATEIILHO OMPEACIATh LEIH JACITeIbHOCTH, TUIAHUPOBATh, OCYIIECTRIIATh, KOHTPOJIUPOBATh U TIPH
HEO0OXOIUMOCTH KOPPEKTUPOBATh CBOIO JACSATENBHOCTb, BHIOMpaTh Hauboisiee 3PQPEKTUBHBIE CHOCOOBI pElICHUS Y4YEOHBIX U
MO3HABATEIBHBIX 3a- Jad, CAMOCTOATENIBHO COCTaBJATh WM KOPPEKTHPOBATH MPEMJIOKEHHBIA aIrOpUTM JEUCTBUU IIPU
BBITIOJIHEHUU 33JJaHui C YYETOM MOJyYEHHUS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX; OIEHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3YJIbTATA 3a- SIBJICHHOU LIEIH;

12) yMeHueM HCIOJIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPEIaracMble B YCIIOBUH 33 TaHHIA.

IIpenmeTHbIe pe3yJIbTATHI
B coctaBe mpeaMETHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKaHMS, YCTAHOBJICHHOTO JAHHOW NMPUMEPHOM
paboueil mporpaMMoH, BBIJIESIOT: OCBOCHHBIE 00YYaIOIIUMUCS HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM, cieruduuecKue
Ui TIpeIMET- HOM 00sacT «XUMHS», BUIBI JESITEIBHOCTH 10 TOJYYEHHUIO HOBOIO 3HAHUS, €ro HHTEPHIpPETAINH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIUsX .
[IpeameTHbIe pe3ynabTaThl MPEACTaBICHBI MO ToJaM OOYYEeHHS U OTpaxaroT CHOPMHUPOBAHHOCTh y OOYYaIOIIUXCS
CIEAYIOIIMNX YMEHUM:

8 KJIIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKHX MMOHSTHI: aTOM, MOJICKYJIa, XUMHUECKHIA 3JIEMEHT, MPOCTOE BEIIECTRO,
CJIO)KHOE€ BEILECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOJIHAS), BAJICHTHOCTb, OTHOCHUTEIbHASI aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJsi XMMUYECKOTO 3Jie- MEHTa B COCAMHEHHH, MOJSIPHBIA OOBEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKash peakius, KiacCupuKauus
peaKklMii: peakMu COEIMHEHHMS], PEAKIIMN PA3JI0KEHUS, PEaKIMU 3aMEIIeHMs], peaKkIMi 00- MEHa, AK30- U SHIAOTEPMUYECKUE
peaKklnu; TeII0BOM d3(PPeKT peakunu; siApo aToMa, JIEKTPOHHBIN €O aToMa, aTOMHAsi OpOUTAalb, paluyC aToMa, XUMUYECKast
CBSA3b, MOJSIPHAs W HEMOJSpHAas KOBAJEHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOpP, MAaccoBas J0Ji BEIECTBA
(IpoueHTHasE KOHLIEHTpaIusi) B PacTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX TOHATHH (CM . 1 . 1) U NPUMEHATh 3TU TOHATHS TMPH
ONMCAHUM BEIIECTB U UX MTPEBPAILCHHUI;

3)  UCMOJIb30BATh XUMHUYECKYIO CHMBOIIUKY JIJIsl COCTaBJICHUS (POPMYJI BEIIECTB M YPABHEHUI XMMUYECKUX PEAKIIHIA;



4)  ompeneNATh BaJCHTHOCTh ATOMOB JJIECMECHTOB B OWHAPHBIX COCIUHCHUSAX; CTCICHb OKHUCIICHHUS JJIEMEHTOB B
OMHApPHBIX COCAMHEHUSX; MPUHAIJICKHOCTh BEIIECTB K ONMpPENEIEHHOMY KJIACCy COCAMHEHUH Mo (GopMysiaMm; BHJ XMMHYECKOU
CBSI3U (KOBaJICHTHAs! U MIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

5)  packpeiBaTh cMbica [lepuoauueckoro 3akona J[ . U . MenjeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE MTEPHOAUYCCKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHX D3JIEMEHTOB OT UX ToJiokeHHs B llepuogmdeckoil cucreMe; 3aKOHOB COXPAaHEHHUS MAacChl
BEIIIECTB, TOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo; OMUCHIBATh U XapaKTEPHU30BaTh TAOJUYHYIO
dhopmy Ileproauyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB: pa3jinuyaTh MOHATUS «TJlaBHAs moArpymnna (A-rpymnmna)» u «mododHas
noarpynna (b-rpynma)», Manple W OOJBIIME NEPHOIBI; COOTHOCUTH OOO3HAUYEHHs, KOTOpPbIE HMMEIOTCA B TaOJHULEe
«llepuomnueckas cucrema XUMUYECKUX 3ye- MeHTOB [ . 1 . MenaeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB U 3apsij A/ipa, 00I1ee YHUCIIO JIEKTPOHOB U PACTIPEICTICHUE UX T10 JIEKTPOHHBIM CJIOSM);

6)  KIacCHUpUIMPOBATH XUMHUYCCKUE dJIEMEHTHI; HCOPraHMUYCSCKUE BEIICCTBA; XUMUYCCKHE peakinu (110 YHCIy U COCTaBY
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTY);

7)  xapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBONCTBA BEIIECTB pa3MUYHBIX KJIACCOB, MOJITBEPIKAAs
OMMCAHUE NMPUME- PAMH MOJIEKYJIIPHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

8)  MpOrHO3MpOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KAUECTBEHHOI'O COCTaBa; BO3MOXHOCTH MPOTCKAHHUS
XUMHYECKHUX MpPe- BPAILICHHUI B Pa3IMYHBIX YCIOBUSAX;

9)  BBIYMCIISATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO H MOJIIPHYEO MAacChl BEIIECTB; MACCOBYIO JIOJII0O XUMHUYECKOTO DJIEMEHTA
1o ¢popMyJie COeTMHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKINY;

10) mnpuUMEHATH, OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JCATCIPHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CHUCTEeMAaTHU3alNIo, KIacCU(PUKAIMIO, BBISIBJICHHWE MNPUYUHHO-CICICTBEHHBIX CBS3€d — MJI1 M3Y4YEHUsS CBOMCTB BEIIECTB U
XUMUYECKUX PEeaKIuii; eCTeCTBEHHO-HAyUYHbIE METObl MTO3HAHUSI — HAOI0JICHUE, U3MEPEHUE, MOJICTIUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

11) crmenoBaTh IMpaBHIaM MOJIb30BAHUS XUMUYECKOW MOCYI0M M Ja00paTOpHBIM 00OPYAOBaHHEM, a TakKKe IpaBUIaM
oOpallleHus] C BeIIeCTBAaMHU B COOTBETCTBUM C HMHCTPYKIMSAMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYECHUIO U COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOAOpPOJAa M KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeAeIEHHOMN
MacCOBOM J0Jiell PacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATH U MPOBOJUTH XWMHYECKHUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO
PacTBOPOB IIEI0UYEH U KUCIOT C MTOMOIIBIO HHANKATOPOB (JTakMyc, peHondranenH, METUIOpaHX | JIp .) .

9 KIIACC



1)  pacKpbIBaTh CMBICJ OCHOBHBIX XUMUYECKHUX TOHATHI: XUMUYCCKHUIA 3JICMEHT, aTOM, MOJICKYJ1a, NOH, KATHOH, aHHUOH,
IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, AJEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKasl Peakius,
XUMHUYECKasi CBsA3b, TEIUIOBOM 3((dEKT peakiuu, MOJib, MOJSPHBIM 00BEM, pacTBOP; DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs JIMCCOIMAIMs, pEaKlMK HOHHOTO OOMEHa, Karalu3aTop, XHMMHYECKOE paBHOBECHE, OOpaThuMble U
HeoOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUU, OKUCIUTENIb, BOCCTAHOBHUTEIb, OKHUCICHUE U
BOCCTAHOBJICHUE, aJUIOTPONus, aM()POTEpHOCTb, XUMUUECKasl CBSA3b (KOBaJEHTHAsl, MOHHAS, METaJUIMYECKasi), KpUCTaUInYecKas
peméTKa, KOppo3us METAJJIOB, CIUIaBbl; CKOPOCTh XMMHMYECKOW peakluH, npenenbHo aomyctumas koHueHTpauus (ITJK)
BEILIECTBA;

2)  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYCCKUX MOHATHH (CM . I . 1) W IPUMEHATH 3TH TOHITHS IPH
OTMCAHUU BEIIECTB U UX MPEBPAICHUI;

3)  HUCHOJB30BAaTh XUMHUYCCKYIO CHMBOJIUKY JIJISI COCTaBJICHHS (POPMYJT BEIIECTB U YPAaBHECHUH XUMHUYCCKUX PEAKITHIA;

4)  ompeAeNATh BaJCHTHOCTh W CTEICHb OKHCICHUS XHMHUYECKHX DJICMCHTOB B COCJIMHEHUSAX Pa3IMYHOTO COCTaBa,
MPUHAIJICKHOCTh BEIIECTB K OMPEACTIEHHOMY KIACCy COCAMHEHHH To (opMmyiaMm; BUA XUMHUYECKOW CBA3U (KOBAJIGHTHAs,
MOHHAs, METAJUTMYECKAsl) B He- OPTaHMYECKUX COCIMHEHUSIX; 3apsl MOHA TI0 XUMUYECKON (opMyIie; XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUM, TUIl KPUCTAIUIMUYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

5) packpsiBaTh cMbIci [lepuoanueckoro 3akona I . 1 . MeHaeneeBa 1 JEMOHCTPUPOBATH €TI0 TIOHUMAHUE: OMUCHIBATh
M XapakTepu3oBarh TaOmuuHyro ¢dopmy lleproguyeckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB: Pa3jiNvaTh MOHITHS «TJaBHAS
noarpynmna (A-rpynma)» u «mnob6ounas noarpynna (b-rpynma)», Maneie W OOJbIIME MEPUOMBI; COOTHOCHTH 00O3HAYCHMS,
KOTOPBIE UMEIOTCSI B MEPUOJUUYECKON TaOIUIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHYECKHUX JIEMEHTOB
(coctaB u 3apsg sapa, oOllee 4YUCIO AJIEKTPOHOB M paclpesielieHne MX M0 DJIEKTPOHHBIM CJIOSIM); OOBSICHSATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB AJIEMEHTOB M WX COCAMHEHUM B Mpejesax MajbIX MEPHOJIOB M TJIABHBIX MOJA- TPYMI C
YYETOM CTPOCHUS UX aTOMOB;

6)  KIacCHU(pHUIMPOBATH XUMHUYCCKUE DJICMEHTHI; HCOPraHUMYCCKUE BEIIECTBA, XUMUYECKHE peakiuu (10 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TEIIIOBOMY 3P DEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMUYECKUX DJIEMEHTOR);

7)  XxapakTepu3oBaTh (OMHCHIBATH) OOIIKME M CIeNU(DUUCCKUE XMMHUYCCKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEILECTB,
MOATBEPXKAasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

8)  cOCTaBIATH YpaBHEHHUS SJIEKTPOJIMTUYCCKON AMCCOIMAIIMU KHCIIOT, MIEJIOUEH W COJIeH; IMOJIHbIE W COKpAIEHHBIC
YpaBHEHUS pe- aKIUi MOHHOTO OOMEHA; YPAaBHEHHMsI PEaKIUi, TTOATBEPKIAIONTNX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY
BEIIIECTBAMHU PA3TMYHBIX KJIACCOB;



9)  packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH MOCPEICTBOM COCTABIICHHS HICKTPOHHOTO
OanaHca 3TUX peaKLui;

10) mporHO3upoBaTh CBOWCTBA BEIICCTB B 3aBHCUMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUS XUMHYCCKUX
IPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;

11) BBIYHCIATH OTHOCHTENBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO XHMUYECKOTO DIIEMEHTA
1o op- MyJie COeIMHEHHSI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACYETHI 110 YPABHEHHIO XUMUYECKOW PEaKIINH;

12) cnemoBaTh MpaBUIIaM TOJIB30BAHUSI XUMHUECKOW TOCYION U Ta0OpaTOPHBIM 00OPYAIOBAaHHEM, a TAaKXKe IpaBHIIaM
oOpamieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLMSIMHU 1O BBIIOJHEHHIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB I10
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

13) mpOBOAWTH PEAKIMH, MOATBEPKIAIOININEC KAYSCTBEHHBIH CO- CTaB PAa3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJopua- Opomua-, HoauA-, kKapooHatr-, ¢ocdar-, cunukar-, cyiabpar-, THAPOKCHI-MOHBI, KATHOHBl AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIIECTB

14) TpPUMEHSATH OCHOBHBIC OICPAIMU MBICIUTEIBHOW JAEATSIIFHOCTH — aHajdW3 M CHHTE3, CpPaBHEHHE, 000OIICHHE,
CUCTEMAaTU3all1I0, BBISIBJICHUE NPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHUs CBOMCTB BEIECTB U XUMHUYECKUX PEaKIuil;
€CTECTBEHHO-HAYYHbIE METOJbl TO3HAaHMS — HaONIO/IEHUEe, HU3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN ).

TEMATUYECKOE IINTAHUPOBAHUE

Ne Ha3Baunue pa3aena, TemMbl Koa-Bo | BocniurarebHblii Hudposbie 00pa3oBaTebHbIE pecypChl
n/n 4acoB MOTEHIHUA
8 kiace
Pa3nen 1. [lepBonayajibHblie XuMuyeckue noHaTHs (20 yacon)
1 Tema 1. Xumus — BaxHas 5 dopmupoBaHKe  IIEHHOCTHOTO  OTHommeHus K | http://fcior.edu.ru/
001acTh ~ €CTECTBO3HAHUS U OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY H
PaKTUIECKOH JeSITeTbHOCTH HAyYHOMY  HaclIeJJUi0,  TIOHUMAaHWsS  3HAYCHHS
YyeJIoBeKa XMMHUYECKOH Haykd B OKH3HM  coBpemeHHoro | http://www.school-collection.edu.ru/
oOmecTBa, CHOCOOHOCTH  BIIQJETh  JIOCTOBEPHOMU
uH(popManel 0 TepefoBBIX  JIOCTIDKEHUSAX U



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

OTKPBITUSIX MHUPOBOM U OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B  HAYyYHBIX 3HAHHSIX 00
yCTpOICTBE MUpa U 001IeCTBa

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

https://resh.edu.ru/

Tema 2. BemecrtBa
U XUMHWYCCKHUC peaKLII/II/I

15 DopMHUpPOBAaHUE MHUPOBO33PEHYECKUX IPEACTABICHUI
0 BEILIECTBE u XUMHUYECKON peakuuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM H COCTaBJAIOIIMX OCHOBY I TOHHMAaHUSA
CYIIHOCTH HAy4yHOW KapTUHBI MHpaA; NPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOBI,
B3alMOCBSA35X 4€JIOBEKA C PUPOJHON CPENoH, O POIU
XWUMHHU B [IO3HAHUHU 3TUX 3aKOHOM€pHOCTeﬁ;

IIO3HABATEJIBHBIX ~ MOTMBOB,  HAIpaBJIEHHBIX  Ha
MOJIYYCHHUEC HOBBIX 3HAHUM 110 XHUMHU, HCO6XOILI/IMI)IX
JUIs 00BSICHEHUS! Ha0JII0/IaeMbIX IPOIIECCOB U SIBJICHUN

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

http://fcior.edu.ru/

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

https://resh.edu.ru/

Pa3nen

4acoB)

Tema 3. Bo3nyx. Kucnopon.
[TonsiTne 06 oxcumax

2. Baxkneiiliye npeacTaBUTeIM HeopraHuvyeckux BemecTs (30
5 dopmupoBaHue MI03HABATEJIbHBIX MOTHUBOB,
HaNpaBJICHHBIX Ha TMOJYYCHHWE HOBBIX 3HAaHUH TIO

XMMUH, HEO0XOAUMBIX IS 00BsICHEHUS

Ha0J110/1a€MBIX TIPOLIECCOB U SIBJICHUIA;

MO3HABATENbHOM, MH(OPMAIMOHHON M YMTATEIbCKOU
KYyJIbTYpbl, B TOM 4MCJIE HAaBBIKOB CaMOCTOSITEIbHOU
paboTbl ¢  y4yeOHBIMH  TEKCTaMH, CIPaBOYHOMN

JITEPATYpPOil, JIOCTYIIHBIMHU TEXHUYECKUMU
CpeACTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;
HHTEpeca K 00yuYeHuIo u MO3HAHMUIO,

JTH0003HATEIILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMIO, MTPOCKTHOW M HCCIIEIOBATEILCKON

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

http://fcior.edu.ru/

https://resh.edu.ru/

JeSTeIbHOCTH, K OCO3HaHHOMY BBIOODPY
HANpPaBJICHHOCTH U YPOBHS 00y4eHUsI B AaJbHEHIIIEM
Tema 4. Bogopox. Ilonsarue o 5 dopmupoBanue MI03HABATEIIbHBIX MOTHBOB, | http://www.school-collection.edu.ru/

KHCJIOTaX M COJIAX

HaIlpaBJICHHBIX Ha IIOJYYCHHUEC HOBBIX 3HAHWM II0

XHMHH, HEOOXOIMMBIX IS 00BIICHEHUS

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

Ha0JII01aeMBIX IIPOLIECCOB U ABJICHU;
MO3HABATENBbHOW, WH(OPMAIIMOHHON M YHMTATEIBCKOU
KYJIBTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIBHON
paboTel C  y4eOHBIMH  TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYTIHBIMU TEXHUYECKUMHU
CpeAcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUI

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

https://resh.edu.ru/

Tema 5. KonuvecTBeHHBIC 4 dopmupoBaHre UHTEpeca K o0y4deHUI0 M TOo3HaHuIo, | http://fcior.edu.ru/
OTHOILICHUS] B XUMHUU J0003HATENIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHuIO0, IPOCKTHON W HCCleaoBaTenbckoi | hitp://www.school-collection.edu.ru/
JIESITENIbHOCTH https://resh.edu.ru/
Tema 6. Boma. PactBopsl. 5 dopMupoBaHHEe CHOCOOHOCTH TNPUMEHATH 3HaHMs, | http://www.school-collection.edu.ru/
IMonsitre 06 OCHOBaHUSIX [OJTy4aeMbIe [PU HM3YYCHUU XUMHH, JUIS PEIICHHUS
3aj1a4, CBSI3aHHBIX C OKpYyXKarolei npuposHoii | http://fcior.edu.ru/
cpenoi, MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KyJIbTYpbl, OCO3HaHHs [J00AIbHOrO  Xapakrepa
IKOJIOTMYECKUX TpoOiieM u mnyred wux pemenuns | http://www.uroki.net/docinf.htm
HOCPEICTBOM METOJIOB XUMHHU
Tema 7. OCHOBHBIE KIJIacChl 11 dopmupoBaHue http://www.school-collection.edu.ru/
HEOPTaHUIECKUX COCTUHCHHM M03HABATEJbHBIX ~ MOTHBOB,  HANpPABJICHHBIX  Ha

MOJIy4eHHE HOBBIX 3HAHUU MO XUMHH, HEOOXOIUMBIX
Uist  00bsACHEHUs HAONIOJAAeMbIX IPOLECCOB U
SIBIICHUI;

MO3HABATEIbHON, UHGOPMAIIMOHHON W YUTATENbCKON
KYyJIbTYpbl, B TOM 4YKCJIE HaBBIKOB CaMOCTOSTEIbHOU
paboTel C  y4eOHBIMH  TEKCTaMH, CIPaBOYHOMN
JIUTEPATYpOH, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHH

http://fcior.edu.ru/

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

https://resh.edu.ru/

Pa3nen 3. Ilepuoaunyeckuii 3axoH u [lepuognueckasi cucrema xumudeckux 3jieMeHTOB J. . MenaesneeBa. CTpoeHne aToMOB.
Xumuyeckasi CBsi3b. OKHCJIHUTEIbHO- BOCCTAHOBHUTEIbHBbIE peaknuu (15 yacos)



http://www.uroki.net/docinf.htm
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Tema 8. [lepuoanyueckuii 3aKoH
n Ilepuonmndeckas cucrema
XUMHYeCKux snementoB J[. H.
MenneneeBa. CTpoeHue aroma

dopmupoBaHUE HHTEpeca K OOyYEHHUIO U MO3HAHMIO,
JTF0003HATENTFHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIIEI0BATENbCKON
JIeATEeITbHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBIEHHOCTU U YPOBHS 00y4YeHHs B ajbHeHIeM

http://window.edu.ru/

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

http://fcior.edu.ru/

Tema 9. Xwumudeckasd CBS3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJILHBIC PEAKIIUH.

dopMUPOBAHUIO MMO3HABATEIIbHBIX MOTHBOB,
HaIlpaBJIEHHbIX HA IIOJIyYCHHE HOBBIX 3HAHUU IO
XUMMHU, HEOOXOIMMBIX VIS 00BICHEHUS
HaO0JTF0JTaeMBIX MIPOLIECCOB u SIBJICHU;
M03HABATENIbHON, NHOPMAIIMOHHON U YUTATEIbCKON
KYJIbTYpbl, B TOM YKCIJI€ HAaBBIKOB CaMOCTOSITEIbHOU
paboThl C  Y4eOHBIMM  TEKCTaMH, CIPABOYHOM
JUTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH
cpencTBamMu UH(pOPMAITMOHHBIX TEXHOJIOTHH;
MHTEpeca K 00yUYeHUIO0 u MO3HAHUIO,
J0003HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOSKTHOW M HCCIEI0BATENHCKON
JIeITCIIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPABICHHOCTH U YPOBHS 00y4YeHHs B NajbHEHIIeM

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

http://fcior.edu.ru/

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

Paznen 1. BemecTBo 1 xumunueckue peakiuu (17 yacon)

10

[loBTOopenue wu  yrmyOrieHwue
3HAHUA OCHOBHBIX pa3J/ieJioB
Kypca 8 kiacca

5

dopmupoBaHUE MO3HABATEIbHOM, UHPOPMAITMOHHON U
YUTATEIbCKOM KYJIbTYPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIbHON pabOThI ¢ Y4eOHBIMU TEKCTaMH,
CIIPaBOYHOU JIMTEPATYPOU, JOCTYITHBIMU

http://window.edu.ru/

http://www.school-collection.edu.ru/
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TEXHUYECKUMH CPEACTBAMHU HH(POPMAITMOHHBIX
TEXHOJIOTUH

http://www.en.edu.ru

11 Tema 1. OCHOBHEIE 4 dopmupoBaHue http://www.school-collection.edu.ru/
3aKOHOMEPHOCTH XUMHYECKHX MO3HABATEIBHON, WHOOPMAITMOHHON W YUTATEILCKON
peaxiuit KyJIbTYpBl, B TOM YHCIIE€ HaBBIKOB CaMOCTOsATENbHOM | http:/fcior.edu.ru/
paboThl ¢  y4eOHBIMH  TEKCTaMH, CIPABOYHOM
JUTEPATYPOIA, JTOCTYITHBIMU TexHuueckumu | http://www.en.edu.ru
cpeicTBaMy MH(OOPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeca K 00Y4EHHIO u no3Haunwmto, | https://resh.edu.ru/
J1r0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
€aM000Opa30BaHHUIO, MIPOCKTHON U HCCIIEI0BATEIbCKON
JeSTEIIbHOCTH, K OCO3HAaHHOMY BBIOODPY
HAIIPABJICHHOCTH M YPOBHsI O0YUYCHUS B JaIbHEUIIIEM
12 Tema 2. DIEKTPOIUTHYECKAS 8 dopmupoBaHKe MHPOBO33pPEHYECKUX TpejacTaBineHuit | http://www.school-collection.edu.ru/
aucconyanus.  XUMHYEeCKHe 0 BEILIECTBE u XHMHUYECKON peakum,
peaKIny B pacTBOPAx COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pasBuTHs | http://window.edu.ru/
HayKH M COCTABISIOIIMX OCHOBY JUIS ITOHUMAaHUS
CYITHOCTH HAyYHOW KapTUHBI MUPA http://www.uroki.net/docinf.htm
http://www.en.edu.ru
Pa3nen 2. Hemerayiabl M uX coexuHenus (24 yaca)
13 | Tema3.0O0mas xapakTepHCTHKA 4 dopmupoBaHue MO3HABaTENbHOI, HH(pOpManmoHHoit u | http://www.school-collection.edu.ru/
XAMHUYECKUX 31eMeHTOB VIIA- YUTATEIbCKOM KYJIBTYpbl, B TOM 4YHCJIE HAaBBIKOB
rpynmnsl. ["amoressl CaMOCTOATENILHON paboThl ¢ y4eOHbIMHM TekcTamu, | http://window.edu.ru/
CIIPAaBOYHOU JIUTEpaTypou, JOCTYIIHBIMHU
TEXHHYECKMMHU  cpeicTBamu  MH(popmanmoHHbIX | http://www.uroki.net/docinf.htm
TEXHOJIOTHI
14 | Tema4.00mas xapakTepHUcTUKa 5 dopmupoBaHKe IO3HABaTENbHOW, HH(pOpMaIMoHHO# 1 | http://www.school-collection.edu.ru/

XUMHAYECKUX DJJIeMEHTOB VIA-
TpYIIIBIL. Cepa u eé
COeIUHEHUSI

YUTATEIHLCKOU KYJIbTYpbI, B TOM YHUCJIC HAaBBIKOB
CaMOCTOSITENIbHOM pPalbOThl C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOMU JIUTEPATYPOHd, JIOCTYITHBIMHU
TEXHUYECKUMU cpelcTBaMu MH(OPMAIMOHHBIX

http://window.edu.ru/

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



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

TEXHOJIOTUH

https://resh.edu.ru/

15 | Tema5.0O0mast xapakTepucTuka 7 dopmupoBaHre MUPOBO33pEeHYECKUX mpexacTasienuit | http://www.school-collection.edu.ru/
XMUMHYECKUX OJIEMEHTOB VA- 0 BEI[CCTBE u XAMHYECKON peaxiuu,
rpymmsl.  A3zot, ¢ochop u ux COOTBETCTBYIOLIMX COBPEMEHHOMY YpOBHIO pasButus | http://window.edu.ru/
COCTUHCHHSI HAyKH ¥ COCTABJSIOUIMX OCHOBY /ISl MOHHMAHHUS
CYITHOCTH HAyYHOW KapTUHBI MUPA http://www.uroki.net/docinf.htm
16 Tema6.06mas 8 dopmupoBaHue  WHTepeca K  mpaktuueckomy | http://www.school-collection.edu.ru/
XapaKTepUCTHKA u3ydeHHuo mnpodeccuii W Tpyga pasIMYHOTO pOAa,
XAMHIYECKUX 3JIEMEHTOB YBOXCHHE K Tpydy MW pe3yiabrataMm TpymoBoi | http://window.edu.ru/
IVA rpynnel. Yriepon wu JIEeATEIIbHOCTU
KPEMHHI M UX COSTUHCHHUSI http://www.uroki.net/docinf.htm
Pa3nen 3. Meraianl u ux coeanHerHusi (20 yacos)
17 Tema 7. OOmmHe cBoicTBa 4 dopmupoBaHHe MHPOBO33peHUECKUX mpencraienuit | http://www.school-collection.edu.ru/
METAJIJIOB 0 BEIIIECTBE u XAMHYECKON peaxiuu,
COOTBETCTBYIOLIUX COBPEMEHHOMY YpPOBHIO pa3BuTus | hitp://window.edu.ru/
HAYKH ¥ COCTABJISIONIAX OCHOBY JUIS TOHMMAHHUS
CYIIHOCTH HAyYHON KapTHHBI MHUpa; mpeacTasieHuid | http://www.en.edu.ru
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHPOJIBI,
B3aUMOCBSI35IX YENIOBEKa C MPUPOIHON cpenoi, o ponu | https://resh.edu.ru/
XMMHH B TO3HAHUH ATHX 3aKOHOMEPHOCTEN
18 Tema 8. Baskueiimme 16 dopmupoBanne  mHTepeca K  mpaktuueckomy | http://www.school-collection.edu.ru/

MCETAaJIJIBI U UX COCIANHECHU

U3y4YeHHIO Tipodeccnii W Tpyda pasIMdHOTO POoJIa,
YBaXEHHE K TpPyAy U pe3ylbTaTaM TpYyAOBOi
JACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBE HpI/IMeHeHI/IH
MpEeIMETHBIX 3HAHMIA TI0 XUMHUHU, OCO3HAHHOTO BBIOOpA
WHMBH1yaJIbHOU TpaeKTOpUHU HPOIOIDKEHUS
o0pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB H

http://fcior.edu.ru/

http://www.en.edu.ru
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‘ ‘ | noTpebHOCTE ‘

Pa3nea 4. Xumus u okpy:xawmas cpeaa (3 yaca)

19 Tema 9. Bemecrsa u 3 VYMeTh OKa3bIBaTh HEPBYI0 IMOMOIIb IpH Xxumuueckux | http://window.edu.ru/
MaTepuabl B SKH3HH OXOorax M OTpaBieHHsX. [IpuHHMMaTh ydacTue B
yeoBeKa o0CyXIeHuu mpo0JIeM XUMHUYECKO# U dKojoruueckoit | http://www.school-collection.edu.ru/
HAaIPaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
HO3UIMIO 10 HpoOJieMe M MpeylaraTb BO3MOXHBIC
nyTH €€ pelieHus http://www.en.edu.ru

https://resh.edu.ru/

HToro 68

KOPPEKIIMOHHO-PA3BUBAIOILAA HAIIPABJIEHHOCTD kypca XuMuM AOCTUTaeTcs 3a CUET:

J Pa3BUTHS PEYEMBICIUTEIBHON NESITENBHOCTH B MPOLIECCE YCTAHOBJICHUS JIOTUYECKUX BHYTPU- U MEKIPEAMETHBIX
CBsI3€H, OBIA/ICHUsI YMEHUSIMU CpaBHUBaTh, HAOIIOAaTh, 0000IIATh, aHAJTU3UPOBATH, JEJIaTh BBHIBOJAbI, IPUMEHATh XUMUYECKHUE
3HaHUSA U1 O0BSCHEHUS! CBOWCTB IBJICHUH U BEILIECTB, YCTAHOBJICHHUS CBS3H MPOLIECCOB U SIBICHUMN;

o IPUBJICYECHHUS MEXIUCIUIUIMHAPHBIX CBSA3€M, MHTEHCUBHOTO MHTEJUIEKTYaJIbHOIO Pa3BUTHUS CPEICTBAMHM XHMHH Ha
MaTepHase, OTBEYAIOIEM OCOOCHHOCTSIM M BO3MOXHOCTSM 00y4aroIuxcs;

o AKTUBHOTO MCIOJIb30BAHUSI COBMECTHBIX C yuuTesneM (opMm paboTsl (HampuMmep, 3aadyu, TpeOyrone TpuMeHEHUs
CJIOKHBIX MaT€MaTUYECKUX BBIYMCICHUN U (DOPMYJI, IO TEMaM PEIAIOTCS B KJIACCE C MTOMOILBIO YUUTENS);

. (dbopMHpOBaHUA, PACIIMPEHUS U KOOPAUHAIIMN MPEIMETHBIX, MPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEACTABICHUN Ha
MaTepuaie Kypca, B Ipolecce IpoBeIeHHs 1EMOHCTpAIil, ONIBITOB, HAOIIOACHUMN, SKCIIEPUMEHTOB;

o CHEUUATIbHOIO CTPYKTYPUPOBAaHUS W aHAIM3a M3y4aeMoro marepuaia (BbIIEICHUE CYLIECTBEHHBIX IPU3HAKOB
M3Y4YaeMbIX SBJICHUN U YCTAHOBIICHUE WX B3aUMOCBSI3H),

J (GopMHpOBaHUSA TO3HABATEIBHON JEATENBHOCTH B XOJ€ XMMHYECKHUX OKCIEPUMEHTOB M HaOMIOAEHUM, MpHU

BBITIOJTHEHUU JTA0OPATOPHBIX PabOT: YMEHUS BBIJEISATh U OCO3HABATh YUEOHYIO 3a/lauy, CTPOUTh U OPEUEBJISIThH IJIaH JCHCTBUM,
aKTyaJIM3UPOBATh CBOM 3HAHMS, MOAOUPATh aJICKBAaTHBIE CPEACTBA JAEATECIBHOCTHU, OCYIIECTBISATh CAMOKOHTPOJIbL M CAMOOIICHKY
JICUCTBUU:



http://window.edu.ru/
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J UCIIOJIb30BaHUE METOA0B JAU(PGEepeHIIMPOBAHHON PabOThl ¢ 00yYalOUMMUCS: TOBTOPEHUE, aHAIU3 U YCTpaHEHUE
oImnOO0K, pa3paboTka M BBINMOJIHEHUE HEOOXOJUMOI0 MHMHMMYMa 3aJaHUi g JUKBUAAIMU WHAUBUAYAIbHBIX MPOOEIOB,
CUCTEMaTHU3AlMs UHAUBUAYATIbHBIX 3a/IaHUN U Pa3BUBAIOIINX YIIPAXKHEHUN;

o JOTOJHUTEIBHOE HHCTPYKTUPOBAHHE B X0/1€ YUEOHOM JAESTENbHOCTH;

o CTUMYJIHPOBAaHUE Y4YEOHOW IEeSATENbHOCTH: MOOIIPEHHE, CUTyallHs YcIexa, MOoOyX JAeHHEe K aKTUBHOMY T PYIy,
HMOLIMOHAIBHBIN KOM(OPT, JOOPOKENATEIBHOCTh Ha YPOKE;

o UCIOJb30BaHUSl CIIELUAJIbHBIX MPUEMOB U CPEICTB OOydyeHUs, NMPUEMOB aHaiIM3a M IMPE3EHTALMU TEKCTOBOTO

Marepuana, OOECHEUYMBAIOIIMX pEAHU3aIUI0 METOJa «OOXOJHBIX MyTel», KOPPEKIIMOHHOTO BO3JCHCTBUS HAa PEUYEBYIO
JeSITeIbHOCTD, MOBBIIICHUE KOHTPOJIA 32 YCTHON U MUCHbMEHHOM peyblo.

OOy4aromuecs ¢ TSHKENBIMI HAPYIICHUSMU PEUr M3-3a 0COOCHHOCTEH CBOET0 PEUeBOro, MO3HABATEILHOTO U JINYHOCTHOTO
pPa3BUTHS HYXIAIOTCS B CYIMIECTBEHHOW aJanTamuu MporpamMMbl mo xumud. (OCBOCHHE YYEOHOTOo MaTepuansa BeIeTcs
muddepeHIMPOBaHHO C BKIIOUYCHHEM 3JEMEHTOB KOPPEKIIMOHHO-PA3BUBAIOIINX TEXHOJOTHH, OCHOBAaHHBIX Ha MPHUHITUIIAX
YCUJICHHS TIPAKTUYCCKON HAMPaBICHHOCTH M3y4aeMOI0 MaTepraja; OTophl Ha )KH3HEHHBIN OIBIT 00YyJaroNUXCsl; OpUCHTAIUN Ha
BHYTPCHHHE CBSI3U B COJCpKAaHUW H3y4aeMOTO MaTepuaja Kak B paMKax OJHOTO TpPEeIMeTa, TaK W MEXIy MpeaMeTamu;
HEOOXOJAMMOCTH M JOCTaTOYHOCTH B ONpEIeNeHWH 00bEMa H3y4aeMOTO MaTepuana; BBEJACHHS B COJCPKAHHE YUeOHBIX
MporpamMM KOPPEKIIMOHHBIX 3aJaHuH, MPeyCMaTPUBAIOIITNX aKTUBU3AIINIO TT0O3HABATEILHOM NE€SITEILHOCTH.

OcHoBHas (hopma opraHuzanuu yaeOHOTo 3aHsATHS: ypoK. Vcronp3yoTes MHAUBUAY AJTbHBIE, TPYNIOBBIC, HHIANBUYATEHO-
IpynmnoBsie, PpoHTANIbHBIC BUBI PAOOTHI.

OCHOBHBIM THIIOM YpOKa SIBJISIETCS KOMOMHUPOBAHHBIN.

OLHEHMBAHUE PE3VYJIbTATOB OCBOEHUS ITPOI' PAMMEBI

[TpoBepka U olleHKa 3HAaHUW IPOXOJUT B X0JI€ TEKYIIUX 3aHATUN B YCTHOW WJIM MUCBMEHHOU (opMme.

dopMaMu KOHTPOJISI ABJISIOTCS] IPOMEKYTOUHBIE M UTOTOBBIE TECTOBBIE KOHTPOJIbHBIE PA00ThI, CAMOCTOSITEIbLHBIE PA0OTHI;
(pOHTANBHBIN U MHAUBUAYAIBHBIM OMPOC; OTYETHI MO MPAKTHUECKUM U JIa0OpaTOPHBIM paboTaM; TBOPUECKHUE 3aJaHUs.

JoctikeHust oOydarouIuxcsi OIEHUBAIOTCS B Ipolecce (POHTAIBHOTO M WHAMBUIYATBHOIO KOHTPOJS Ha OOBIYHBIX
ypOKax, B IpOLECCE MPAKTUYECKUX padOT MO0 OKOHYAHUM HM3y4yeHUs KpynHbIX TeM. [IpoBepouHblie paboOThl NpPOBOASATCSA B



NUCBMEHHOM (opMe, B BUJE TECTOB (BapUaHTHI OTBETOB COKpAaIIeHbI ¢ 4X 10 3X). 3ariaHUpOBaHHbBIE JIAOOpATOpHBIE PaOOTHI
MOJIJIEKAT OLIEHKE MO YCMOTPEHUIO YUUTEIS.

Pe3ynpTaThl 00yueHUs JEMOHCTPUPYIOTCS OOyYarouuMCs C UCIHOJIb30BAaHUEM JOCTYIHOTO €My BHJAa pPEYEeBOU
JESTEIBHOCTY B COOTBETCTBHUM CO CTPYKTypod HapyuieHus. Ilpu HeoOXOAMMOCTH BO3MOXKHO YBEJIMYEHHWE BPEMEHU Ha
MOJITOTOBKY OTBETA.

[Tpu oueHke 3HaHUN OOydYarOIIMXCA MpeAnoaaraeTcs oopamaTe BHUMaHUE Ha TPABUIIBHOCTh, OCO3HAHHOCTD, JIOTUYHOCTD
Y J0Ka3aTeIbHOCTh B U3JI0KEHUH MaTepuaia, TOYHOCTh UCIIOIb30BaHUS TEPMUHOJIOTMH, CAMOCTOSITEIbHOCTh OTBETA.

Pe3ynpTaThl 00yueHUs JEMOHCTPUPYIOTCA OOyYaromuMcs C UCIHOJIb30BAaHUEM JOCTYIHOTO €My BHJAAa pPEYEeBOM
JEeSTEIbHOCTH B COOTBETCTBHUM CO CTPYKTypod HapyuieHus. llpu HeoOXoAMMOCTH BO3MOXHO YBEIMYEHHE BpPEMEHHM Ha
MOJATOTOBKY OTBETA.

Hopwmuwl oyenox 3a ycmuwviii omeem

Ouenka «5» craBuTCS, €ciu 00y4JarOIIMIC:

o MOKa3bIBACT TJIyOOKOE€ U TIOJIHOE€ 3HAHWE W TIOHMMaHUE BCEro oObEMa MPOrpaMMHOTO MaTepualia; MOJIHOE
INOHMMAaHHE CYIIIHOCTH PaCCMaTPUBAEMBIX IMOHATUMN, SIBICHUM U 3aKOHOMEPHOCTEN, TEOPUM, B3aUMOCBSI3EH;
o YMEET COCTABUTH IOJHBIN U MPABUJIbHBINA OTBET HA OCHOBE M3YUYEHHOT'O MaT€pUAIIA; BBIIEIISITh [TIABHBIE MTOJIOKEHHUS,

CaMOCTOSTEIILHO TOATBEP)KIATh OTBET KOHKPETHBIMU TMpUMEpaMH, (pakTaMu; CaMOCTOSTEILHO M apryMEHTHPOBAHO JejaTh
aHaJn3, 0000IeHUS, BEIBOJIBI.

o yCTaHaBJIMBAaCT MEXIPEIMETHBIC (Ha OCHOBE paHee MNPUOOPETEHHBIX 3HAHWN) W BHYTPUIIPEIMETHBIC CBS3H,
JEMOHCTPUPYET YMEHHE TBOPUYECCKU MPUMEHSTH ITOJTyUYCHHBIC 3HAHWUS B HE3HAKOMOM CHUTYallUH,
° YMEET TOCIeI0BAaTeIbHO, YETKO, CBSI3HO, 000CHOBAHHO U 0€30IMMO0YHO U3JIarath y4eOHbIN MaTepual; 1aBaTh OTBET

B JIOTHYECKOH IIOCIIEIOBATEIBHOCTH C HCIIOJIb30BAaHUEM TMPUHATOM TEPMHHOJIOTHH; JelaTh COOCTBEHHBIC BBIBO/IBI;
dhopMyIHpoBaTh TOYHOE OINpEEIECHWE W HCTOJIKOBAHUE OCHOBHBIX TMOHSTHH, 3aKOHOB, TEOPUH; MPU OTBETE HE IMOBTOPSET
JIOCJIOBHO TEKCT Yy4eOHHWKa, HW3JIaraetT Marepuall JIMTEPATypPHBIM SI3bIKOM; TMPAaBWIBHO W OOCTOSATEIBHO OTBEYaeT Ha
JOTIOJIHUTEJIbHBIE BOTIPOCHI YUUTEJIS;

o yMEET CaMOCTOSATEIbHO U PAIMOHAIIBHO MCIOJIb30BaTh HATJIAIHBIC MOCOOMS, CIIPAaBOYHBIE MaTepualibl, YUeOHUK,
JIOTIOJTHUTENbHYIO JIUTEPaTypy, MEPBOMCTOYHHMKH; TPUMEHSATh CHUCTEMY YCIOBHBIX OO0O3HAYCHWN TIpW BEACHUM 3aIlMCeH,
COTIPOBOXKTAFOIINX OTBET; UCIIOJIb30BAHUE IS IOKA3aTEIbCTBA BHIBOJIOB U3 HAOIIOJCHUN U OIIBITOB.

Ouenka «4» CTaBUTCS, €CITU O0yJAFOIIIHICS:



J MOKAa3bIBAECT 3HAHUS BCETO M3YYEHHOTO MPOTrPaMMHOrO MaTepualia; NaéT MOJHBIA U MPAaBWIbHBIA OTBET HA OCHOBE
U3YYCHHBIX TEOPHUH; JIOMyCKAaeT HE3HAYUTEIbHbIE OIMOKM W HEMAOYETHI TPHU BOCIPOU3BEJICHUU H3YUYEHHOIO Marepuala,
HEOOJBIITNE HETOYHOCTH MPU UCIIOJIb30BAHUU HAYUYHBIX TEPMUHOB WM B BBIBOJIaX M 00OOIIEHUAX U3 HAOIIOJACHUHN U ONBITOB;

o Marepuan H3JaraeT CBSI3HO, B ONPEAEIECHHON JIOTMYECKOM MOCIEAOBATENIbHOCTH, MPU 3TOM JIOIYCKAaeT OAHY
HerpyOyr0 ommOKy wWid HEe Oojiee TBYX HEIOYETOB W MOXKET WX HCIPABUTH CAMOCTOSTEIHLHO TP TpeOOBAaHWU WIW TPHU
HEOOBIION TMMOMOIIM MpPEnojaaBaTess; MOATBEPKIAECT OTBET KOHKPETHBIMM TPUMEpPAMH; TPaBUIBHO OTBEYAeT Ha
JOTIOJIHUTENIbHBIE BOPOCHI YUUTEJIS;

L4 YMCCT CaMOCTOATCIIbHO BBIACIIATH TIJIABHBIC IIOJIOKCHHSA B HM3YYCHHOM MATCPHAIC,; HAa OCHOBAHHHU ¢)aKTOB )51
IIpUMCPOB 06061H21TI), ACJIaThb BbIBOAbI, YCTAHABIIMBATH BHYTPHUIIPCIMCTHBIC CBA3MH,
L4 ACMOHCTPpUPYCT YMCHHUC IIPUMCHATH IIOJIYYCHHBIC 3HAHUS Ha IIPAKTHUKE B BHI[OHSMCHéHHOﬁ CUTyalluu, CO6J'II-OIIaTI>

OCHOBHBIE ITpaBUJIa KyJIbTYPbl YCTHOW PEYH U CONPOBOXKAAIOUIEH MMChbMEHHOM, HCIIOIb30BaTh HAYYHbIE TEPMUHBI,
Ouenka «3» CTaBUTCS, €CTIU O0OyYaAIOIIMIICS

o YCBOMJI OCHOBHOE CO/IepKaHne y4eOHOTO MaTepraja, MMeeT MpoOesIbl B yCBOCHUHM MaTepHalia, He MPEMATCTBYIONINE
TajdbHEHIIIeMy YCBOSHHIO ITPOrPaMMHOTO MaTepHraa,;

o MaTrepurall u3JjiaraeT HeCUCTEMaTU3UPOBAaHHO, (hparMEeHTApHO, HE BCETa MOCIIeI0BATEIBHO;

o MOKa3bIBaCT HEJAOCTATOUHYIO C(HOPMHUPOBAHHOCTh OTACIBHBIX 3HAHUW W YMEHHM; BBIBOJBI M 000OIIECHUS
apryMeHTUpyeT ci1alo, T0MyCKaeT B HUX OLIUOKHU.

o JOMYCTUJ OIMMOKA W HETOYHOCTH B WCIIOJIB30BAHUW HAYYHOW TEPMHUHOJIOTHH, OIPEACIICHUS TIOHATHH J1ajl
HEIOCTATOYHO YETKHUE;

° HE HCIIOJB30BaJ B KaueCTBE JOKAa3aTeIbCTBAa BBIBOJBI M 000OINEHUS W3 HAOMIOJASHUM, (PAKTOB, ONBITOB WIIH
JIOITYCTHUJ OITUOKY TP MX U3JI0KCHHH;

o WCTIBITHIBACT 3aTPYAHCHHUS B NMPUMCHCHUM 3HAHWM, HEOOXOAMMBIX MJISi PEIICHUs 3a/lad Pa3IMYHBIX THUIIOB, MPHU

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

o OTBEYAET HEMOJIHO HAa BOMPOCHI yuuTels (yImycKasi U OCHOBHOE), MJIM BOCIPOU3BOJIUT COICPHKAHUE TEKCTA YUEOHHKA,
HO HEJOCTATOYHO ITOHUMAET OTAEIIbHBIE ITOJIOKEHMS, UMEIOIINE 3HAYEHUE B ’TOM TEKCTE;
J OOHaApyXKMBAET HENOCTATOYHOE MOHMMAHHUE OTAEIBHBIX MOJIOKEHUH MpPH BOCIPOU3BEACHMU TEKCTa Y4eOHHUKA

(3amuceil, MEpBOUCTOUYHUKOB) MJIM OTBEUAET HETIOIHO Ha BOIIPOCHI YUUTES, TOMYCKast OAHY-ABE IpyObIe OIINOKY.



Ouyenka «2» CTaBUTCA, €CIIM 00yYaroIIuics

o HE YCBOMJI M HE PaCKPBLT OCHOBHOE COJICp)KaHUE MaTepHuaa;

° HE JeJIacT BEIBOJOB U 0000IICHUIA;

o HE 3HAaeT W HE IMOHMMAeT 3HAYMTEIBHYI0 WJIM OCHOBHYIO 4YacTh NPOTPAaMMHOTO Marepuajga B Mpejenax
MTOCTaBJICHHBIX BOIIPOCOB;

o uMeeT c1abo chopMUpPOBAHHBIC U HETIOHBIC 3HAHUS M HE YMEET MPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB
1 3a/1a4 110 00pa3siny;

o IIpu OTBETE (Ha OJMH BOIPOC) JIOIyCKAaeT 0oJiee ABYX IPyOBIX OIIMOOK, KOTOPhIE HE MOXET UCIPABUTH JIaKe MPU
MTOMOTIN YIUTEJIS.

Ilpumeuanue

o [To oOKOHYaHWM YCTHOTO OTBETa OOYYAOIIETOCs IeJaroroM AaéTcs KpaTKWH aHalu3 OTBETa, OOBABISCTCS

MOTHBHpPOBaHHas OLIEHKa. BO3MOXXHO mpuBIeUYEeHHE APYrHMX OOYyYaroIIMXCs JJI1 aHajdu3a OTBETA, CaMOaHalIU3, NMPEIOKEHUE
OLICHKH.

o OrneHnBaHNE YCTHBIX OTBETOB OCYIIECTBISIETCS O€3 yueTa HAapyLIEHUH S3BbIKOBBIX/ PEUEBBIX HOPM, CBSA3AHHBIX C
HEJOCTaTKaMU IPOU3HOCUTEIBHOM CTOPOHBI peud (MPOU3HOLIECHHE 3BYKOB, BOCIPOU3BENECHUE CIIOB CIIOXKHOW CJIOrOBOM
CTPYKTYpPbl, UHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYp H JIp.).

Hopmwvl oyenku nucomennvix pabom.

Ouenka «5» craBuTCs, eciu 00y4JaroIIMiiCs:

. BBITIOJIHUJT pa0oTy 0€3 OIIMOOK U HEIOUETOB;

J JOIyCTUIT He 00Jiee OJTHOTO HEI0UETa.

Ouenka «4» cTaBUTCS, €CITU 0O0YYAFOIIUIICS BBITIOIHUI pa0OTy MOJHOCTHIO, HO IOMYCTHII B HEM:

. He OoJiee 0JTHOM HerpyOoi OMMUOKH U OJHOTO HEIOYETa,

. WK He 6oiee IBYX HETOYETOB.

Ouenka «3» CTaBUTCS, €CITM O0YUAIOLTUICS MPAaBUILHO BHITIONHIII HE MEHEE MOJIOBUHBI PaOOTHI WA JOMTYCTHIL:
. He 0oJiee IBYX TPyOBIX OIIHUOOK;

o uiu He 0oJiee OHOM rpyOOoi U OAHON HETrpyOOil OIIMOKHU M OJTHOTO HEA0YETa;

o WM He 0oJiee IBYX-TpeX HerpyObIX omuOoK;

J WJIA OJTHOM HErpyOOi OIMMOKHU M TPeX HEA0UYETOB;



° WJIU TIPU OTCYTCTBHUH OIIMOOK, HO MPY HAJTMYUHN YETHIPEX-TIATH HEJOUCTOB.
Ouyenka «2» CTaBUTCS, €CITU 00YyUaIOIIHICS:

J JOIYCTHUJI YACIIO OIIMOOK M HEJJOUETOB, IPEBOCXOAIIEE HOPMY, IIPU KOTOPOM MOKET ObITh BHICTABJIEHA OLIEHKA «3);

. WM €CJIM PaBUJIHHO BBIMOJIHIII MEHEE MOJIOBUHBI PAOOTHI.

Ilpumeuanue.

J VYuurens UMEET MpPaBo MOCTABUTH 00YYaIOIIEMYCsl OLIEHKY BBIIIE TOM, KOTOpasi MPeayCMOTpEHa HOPMaMHU, €CIIU UM
OpPUTMHAJILHO BBINIOJIHEHA padoTa.

J OneHku ¢ aHaau30M JOBOAATCS /O CBEIEHUS OOydalolMXCs, Kak MpPaBUJIO, HA TOCIEAYIOUIEM YpOKE,
npeaycMaTpuBaeTcsa padoTa Haj OIIMOKaMH, yCTPaHEHHE MPOOETIOB.

J OrneHka He CHIDKAeTCs 3a TpaMMaTHYecKue M AucCTrpaduuecKkre OIMMOKH, JOMylIeHHbIe B pabote. MckimroueHus

COCTABJISIIOT CITydad HAMMCaHUSl T€X CJIOB U CIIOBOCOYETAHUM, KOTOPHIC IMIUPOKO MCIOJB3YIOTCA HAa YpOKaX XUMHH. YUUTHIBAs
O0COOEHHOCTH JIeTeH C TKETBIMU HAPYIICHUSIMU PEYH, JIOMyCKaeTCss Hanuuue | ucrpaBiieHus NP YCIOBUM MMOBTOPHOW 3aMlKCH
KOPPEKTHOTO OTBETA.

. Omubku, 00yCIOBICHHBIC TSHKEIIBIMU HAPYIICHUSIMU PEYH U MHUChMa, CIEAYeT pacCMaTpuBaTh MHANBUAYATBLHO JIJIs
Kax0oro oOyuaromerocs. CrenmnuaeckuMu JUIsl HUX OIMMOKaMH SBJISTIOTCS 3aMEHA COTJIACHBIX, UCKAKEHHE 3BYKOOYKBEHHOTO
cocTaBa CJIOB (IIPOITYCKH, TTEPECTAaHOBKH, JO0OABICHHUS, HEJOMUCHIBAaHNE OYKB, 3aMEHA TJIACHBIX, TPy00e MCKaXKEHHUE CTPYKTYPHI
cinosa). [Ipu BbICTaBIIEHHH OLEHKH BCE OJHOTHUIHBIE cCHEeUU(PHUUECKHEe OUIMOKM NMPHPABHUBAIOTCS K OJHON opdorpaduyeckon
oIInoOKe.

. [Tpu HEOpE)KHOM BBITOTHECHUH MTUCHMEHHBIX pa0OT, OOJIBIIIOM KOJIMYECTBE MCTIPABIICHUN, HCKQKCHUI B HAUePTAaHUU
OYKB OIICHKA CHHKAETCS Ha OJIMH OaJlJ1, €CJIM ATO HE CBSI3aHO C HAPYIICHHEM MOTOPUKHU Yy 00y4aroIIerocs.

Kpumepuu evicmaenenusn oyeHox 3a npoeepouHvie mecniul.

Bpewms BoinonHeHus TecTOBOM padboTh 3 10 Bompocos: 10-15 muH.

Bpewms BoinonHeHus TecTOoBOM padboTh 3 20 BompocoB: 30-40 MuH.

77-100% - mpaBUIIbHBIX OTBETOB OIICHKA «5»

52-76% - mpaBUIBLHBIX OTBETOB OIICHKA «4»

27- 51% - npaBUIBLHBIX OTBETOB OIIEHKA «3%»

0— 26% - mpaBUIILHBIX OTBETOB OIIEHKA «2)



