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IosicHuTeIbHAA 3aAIMCKA

OO01as xapakTepuCcTHKA Y4eOHOro npeamera « XuMmus»

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHus COCTaB/IEHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO 00-
miero oopasoBanus, npeactaBieHHBIX B PI'OC OO0, u ¢ y4éToM KOHLEMIMK MPENo aBaHus
y4eOHOTo mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHm3auusx Poccuiickoir denepanmu, ¢
yu€TOM pachpees€HHBIX M0 KilaccaM IMPOBEpsEMBbIX TpeOOBaHMI K pe3ysbTaTaM OCBOEHUS OC-
HOBHOI1 00pa3zoBaTeIbHON MPOTPaMMBbI OCHOBHOTO 00IIIEero 00pa3oBaHuUs U JIEMEHTOB COJepKa-
HUSl, TIPECTABICHHBIX B YHHUBEPCAIbHOM KOAU(pUKAaTOpe MO XUMHH, a TaKXKe Ha OCHOBe (ene-
paJIbHOI MTPOrpaMMbI BOCIUTAHUS 00YJarOIIUXCS MTPH MOTYYSCHUH OCHOBHOTO 00IIIero oopazoBa-
Hus U ¢ yuérom KoHuenuuu npenojgaBanus ydyeOHOTo npeamera «XuMHs» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit denepanuu, peann3yrIUX OCHOBHBIE 001e00pa3oBaTelbHbIC PO-
rpamMMmbl (yTB. Pemenuem Kommermn Munnpocsemenus Poccuu, mporokon ot 03.12.2019 N
[1K-48BH).

[TporpaMma 1o XuMuu Aa€T MpeCTaBICHUE O LEIsX, 00Ul CTpaTerun 00yYCeHUsI, BOCITH-
TaHUS U Pa3BUTHUS 00YYAIOIINXCS CPEJCTBAMH YU€OHOTO MPEIMETa, yCTAHABIMBACT 0053aTEIIbHOE
HpEeIMETHOE COJIepIKaHUe, IPeIyCMATPUBACT PACIIPE/ICIICHUE €ro 110 KJIaccaM U CTPYKTYpHPOBa-
HHUC I10 pasaciiaM U TCMaM IporpaMmabl 110 XUMHUH, OTIPCACIACT KOIMYCCTBCHHBIC U KAUYCCTBCHHBIC
XapaKTePUCTHKH COJIEPKAHUS, PEKOMEH TyeMYIO MTOCIIE0BATEIbHOCTh U3YYSHUS XUMHUH C YUETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIO Ipolecca, BO3PacTHBIX OCO-
OeHHOCTEH 00yJaloNIMXCs, ONpPeaeNsieT BO3MOKHOCTH TPeIMETa ISl pean3aliy TpeOOBaHUH K
pe3yibTaTaM OCBOCHHSI OCHOBHOI 00pa30oBaTeNIbHON MPOrpaMMBl Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, a TaKXKe TPeOOBAHUH K pe3ybTaTaM 00y4eHUs] XUMHH Ha YPOBHE LEJIeH H3yIeHHS
IpeIMeTa i OCHOBHBIX BUJIOB Y4EOHO-II03HABATEILHOM AEATEIBHOCTH 00y4aronIerocs o 0cBoe-
HUIO Y4eOHOT0 COiep KaHuUs.
3HaHHE XUMHH CITY)KHT OCHOBOM sl (JOPMUPOBAHUS MEPOBO33PEHHSI O0YUArOIIErocs, ero Mpei-
CTaBJICHUI1 0 MaTepHAIbHOM EANHCTBE MUPA, BAYKHYIO POJIb UTPAIOT (YOpMHUpYyEMbIe XUMHEH Tpe-
CTaBJICHUS O B3aMOIIPECBPALICHUAX SHEPTHUU U 00 9BOJIIOLIMHA BCIICCTB B ITPUPOAC, O MYTAX peIic-
HUSI TJI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, YJHEPIeTHIECKOH,
IHIIEBON M SKOJIOTHIECKOH 0€30I1aCHOCTH, TIPOOIIEM 3/IpaBOOXPaHEHHSI.

[Ipu n3ydeHnn XuMuu NpoucxoauT GOpMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HayKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJbTYphI. 3a/1a4a y4eOHOTO IIpeIMeTa COCTOUT B (POPMHUPOBAHUU CU-
CTEMbI XMMUYECKHUX 3HAHUHN — BAXXHEUIINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TOT0XKE-
HUH, TOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUYECKOIO XapaKTepa, S3blka HAyKH, B MPUOOIEHUH K
HayYHBIM METOJIaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XUMHUECKUX Peakluii, B HopMUpOBaHUU
Y pa3BUTHH [TO3HABATENIBHBIX YMEHUHM U UX MPUMEHEHUU B y4eOHO-IIO3HABATENbHON U yueOHO-
UCCIIEI0BATEIbCKON JeATEIbHOCTH, OCBOCHUU IPAaBUJI 0€30MacHOr0 OOPaIIeHHUs C BEIIECTBAMU B
MTOBCEJHEBHOM KU3HH.
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Bxiiag XxuMuu B JOCTIDKEHHE IIefieii OCHOBHOTO 001ero oopa3zoBaHus 00YCIIOBJIEH BO
MHOI'OM 3HAQYE€HUEM XUMHUYECKOW HayKH B MO3HAHWU 3aKOHOB IPUPObI, Pa3BUTHH ITPOU3BOAU-
TEJIbHBIX CHUJI OOIIECTBA U CO3JJaHUU HOBOI 0a3bl MaTepHaIbHON KYJIbTYPHI.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHuia CBOE BIUSHHIE Ha BCE
00J1aCTH 4€JI0BEYECKOI0 CYLIECTBOBAHMS, 3a/lajla HOBOE€ BUJCHHE MUPA, CTalla HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KYJbTYpbl, HEOOXOAUMBIM YCIOBHUEM JKU3HU OOLIECTBA: 3HAHHE XUMUHU
CIIY’)KUT OCHOBOH U1t ()OPMHUPOBAHUSI MUPOBO33PEHUS YEIIOBEKA, €0 MPEACTABICHUI O MaTepH-
QJIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UIPAIOT (POPMUPYEMBbIE XUMHEN NPEICTaBICHUS O B3au-
MOIIPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLMU BEUIECTB B MPUPOJIE, COBPEMEHHAs XMMUS HAIllpaB-
JIEHa Ha pelleHHe IN100aIbHbIX IPOOJIEM YCTOMUMBOTO pa3BUTHS YEI0OBEUECTBA — ChIPHEBOM, FHEP-
TETUYECKOH, MUIIEBON U IKOJIOTHYECKOH O€30IIacCHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

B ycnoBusix Bo3pacraromiero 3HaueHusl XUMHUHU B )KU3HU OOILECTBA CYIIECTBEHHO IIOBBICH-
Jach poJib XMMUYECKOT0 00pazoBaHus. B muiaHe conmanu3anuy OHO SBISETCS OJHUM U3 YCIOBHUI
(GopMHpOBaHUS UHTEJIEKTA JUYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YEJIOBEKY XHWMHYECKHE 3HAHUS HEOOXOIMMBI ISl MPHOOpeTeHus o00-
IIEKYJIBTYPHOI'O YPOBHS, IO3BOJISIFOILEI0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acT-
BOBATh B MHOTOOOPA3HOM KU3HU OOIIECTBA, I OCO3HAHUS BA)KHOCTU Pa3yMHOT'O OTHOIICHUS K
CBOEMY 3/10pPOBBIO U 3[I0OPOBBIO JIPYTUX, K OKpY»Karollel IpUpoJHOI cpesie, A IpaMOTHOIO Mo-
BEJICHUS IIPU MCIIOJIb30BAHUM PA3JIMYHBIX MAaTEPUAIOB U XUMUYECKUX BEILECTB B IIOBCETHEBHOM
AKHU3HU.

Xummueckoe 00pa3oBaHuEe Ha YPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHus sBIsieTCs: 06a30-
BBIM T10 OTHOLIEHHUIO K CUCTEME O0ILEro XMMHYECKOro oopazoBanus. I103ToMy Ha COOTBETCTBYIO-
IIEM €My YpOBHE OHO PeaJM3yeT MpHUCYIUE OOLIEMY XMMHUYECKOMY OOPa30BaHUIO KIIIOUYEBBIE
LIEHHOCTH, KOTOPBIE OTPAXKatoT IOCYJapCTBEHHbIE, OOIIECTBEHHbIE U MHIUBUAYaJIbHbIE TOTPEO-
HOCTH. DTHM ONPEIEISETCS CYIHOCTh 00IIeH cTpaTeruy 00y4eHus, BOCIIUTAHUS 1 Pa3BUTHUS 00Y-
YaOLUXCS CPEACTBAMH yU4eOHOI 0 IpeiMeTa.

H3yuenue xumuu:

CIOCOOCTBYET peau3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (HOPMHUPOBAHUS KYIlb-
TYpbl IUYHOCTH, €€ o0111el U QyHKIMOHATEHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMHUPOBAHNE MBIIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaroumxcs,
HABBIKOB UX CaMOCTOSITENIbHON y4eOHOMN NeATENbHOCTH, IKCIEPUMEHTAIbHBIX U UCCIIEI0BATENb-
CKUX YMEHHUH, HEOOXOIMMBIX KaK B IIOBCEAHEBHOM JKU3HU, TaK U B MPO(PECCHOHATILHON JeATeNb-
HOCTH;

3HaKOMHUT CO CHEIM(PUKON HAydHOrO MBILIUIEHUS, 3aKJaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOLINXCS;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHbIM 3Ha-
HUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOH BKJIa/1 B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOIUXCS.

JlaHnHble HarpaBiIeHUs B OOyYEHUM XUMHH 00ECIEeUMBAIOTCS CcrenU(PUKON coaep:KaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN SBIISIETCS MeJarori4ecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumMun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJarOIUMHCSI OCHOB HEOpTaHH-

YECKOW XUMUHU U HEKOTOPBIX MOHATUN U CBEACHUN 00 OT/IEIbHBIX 00BbEKTaX OPraHUYECKON Xu-
MUH.

CprKTypa COACPIKaHUA IMPEAMECTa C(I)OpMI/IpOBaHa Ha OCHOBEC CHCTCMHOI'O IMOJAX0J44a K €Iro
HN3YUCHUIO. CO}IGp)KaHI/Ie CKJIAABIBACTCA U3 CUCTEMBI MMOHATHH O XMMHYISCKOM DJIEMCHTE U BEHIC-
CTBE€ M CUCTEMEI IIOHATUM O XUMHYSCKOMN pCaKkIuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPraHnU30BaHbI
MO0 MPUHIMUITY ITOCTICAOBATCIBLHOI'0 pa3BUTHUSA 3HAaHUM Ha OCHOBE TCOPETUICCKUX HpeJICTaBJ'IeHI/Iﬁ
pa3HoOTO YPOBHS: ATOMHO-MOJICKYJIAPHOI'O YUYCHUA KAaK OCHOBBI BCCTO C€CTCCTBO3HAHUA, YPOBHA
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Ilepuonnueckoro 3akoHa J[.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHsI O CTPOCHUU
aToMa M XUMHUYECKOM CBSA3M, MPEICTABICHUNA 00 3JIEKTPOIMTUYECKON AMCCOLUAlMU BEIIECTB B
pacTBopax. TeopeTnyeckue 3HaHUSA PACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKH ITOIYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pa3BUBAOTCSI IIOCIIE0BATEIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIIIOJIHSSA
¢byHKIMN 0OBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoeHne nporpaMMbl 0 XUMUU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJICTABICHHS O XUMU-
YECKOM COCTABIIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHON MPUPO/Ibl, IEHHOCTHOIO
OTHOLICHHS K HAyYHOMY 3HaHMIO U METOJaM IIO3HaHUS B HayKe. [3ydeHue XMMHM IMPOUCXOAUT
C TpHUBJICUYCHHEM 3HAHUN W3 paHee M3YYCHHBIX y4eOHBIX mpenMeToB: «OKpyXKarommil MHUp»,
«buonorus. 5-7 knaccel» u «Pu3mnka. 7 Ki1ace.

e usyuyeHus y4eOHOro Kypca « XuMushH»

K HanpaBiieHuI0 NEpBOCTENEHHON 3HAUUMOCTH [IPH peain3alnn o0pa3oBaTeabHbIX PYHK-
il npeaMera «XHUMUS» TPAJULUMOHHO OTHOCAT (POPMHUPOBAHME 3HAHUH OCHOB XMMMYECKOMN
HAaYKHU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM AEATEIbHOCTH YeJIOBEeKa U KaK
OJTHOTO M3 KOMITOHEHTOB MHUPOBOW KyJIBTYpHI. 3a/iadya IMpeaAMEeTa COCTOUT B (POPMHUPOBAHUU CH-
CTEMbl XUMUYECKUX 3HAHUH — Ba)KHEHIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX IOJIO-
KEHHH, JTOCTYIHBIX 0000MIEHN MUPOBO33PEHUYECKOTO XapaKTepa, I3bIKa HayKH, 3HAHUH O Hay4-
HBIX METOJ]aX U3y4YEeHHUs BEILECTB U XUMUYECKUX PEaKIHii, a TaK’kKe B (POPMUPOBAHUU U PA3BUTUU
YMEHMH U cIOCOO0B JEATEIBHOCTH, CBSI3aHHBIX C IJITAHUPOBAaHUEM, HAOIIOEHUEM U IPOBEICHUEM
XMMHUYECKOT'0 3KCIIEPUMEHTa, COOJII0ICHEM MpaBul O€30I1aCHOr0 0OpallleHHs ¢ BeIECTBAMU B
IIOBCEJHEBHOM KU3HH.

Hapsiny ¢ 3TuM nenu usydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAaHbI €
y4€TOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopa3zoBanus. Cerogus B o0pa3oBa-
HUM 0C000 3HAUMMOH MPU3HAETCS HANPABIEHHOCTh 0OYYEHUS Ha pa3BUTHE U CAMOPA3BUTHE JINY-
HOCTH, (JOpMUpPOBaHUE €€ UHTEIUIeKTa U 001el KyapTypbl. OOydeHHe YMEHUIO YUYUThCS U Ipo-
JIOJDKaTh CBOE 00pa30BaHKME CaMOCTOSATEILHO CTAHOBUTCS OHOM M3 BaKHEHIIUX QyHKIMHA yueo-
HBIX TIPEIMETOB.

B cBsi3u ¢ 3TUM IIpU M3Y4YEHHH NPEJMETA B OCHOBHOM ILIKOJIE JOMHUHHUPYIOLIEE 3HAUECHUE
MPUOOPETHN TaKKe LIETH, KaK:

(bopMHpOBaHKE HHTEIJIEKTYaIbHO Pa3BUTOM JINYHOCTH, FTOTOBOM K CAMOOOpPa30BaHUIO, CO-
TPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO PEIICHUH, CIOCOOHON a/lalTUPOBAThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

HaIpaBJIEHHOCTb O0Y4YEHNUs Ha CUCTEMaTHYECKOE MPUOOIIEHNE 00yUaIOMIUXCsI K CaMOCTO-
ATEJIbHOM M03HABaTEIbHOM 1eATeIbHOCTH, HAyYHBIM METO/1aM MO3HAHUs, (OPMUPYIOLIUM MOTH-
BallMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

obecrieyeHre ycioBuil, CiocoOCTBYIONMX TPUOOPETEHUIO 00YHAIOLMMHUCS OTIbITA PA3HO-
00pa3Hoil edaTeabHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIE-
TEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HHUE [T PA3IMYHbIX BUIOB JIEATEIbHOCTH;

(dbopMupoBaHue YMEHUI OOBSCHATH U OIICHUBATh SIBJICHHS OKPY)KAOILIEr0 MUpa Ha OCHO-
BaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX NIPH U3YUYEHUU XUMUU;

¢dbopMupoBaHue y 00y4arOIUXCsl TYMaHUCTUYECKMX OTHOLIEHUM, MOHUMaHUS IEHHOCTU
XUMHUYECKHX 3HAHUH U1 BRIPAOOTKH SKOJIOTUYECKH L1E1eCO00pa3HOro MOBEACHHS B OBITY U TPY-
JIOBOM JIEATEIBHOCTHU B LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAOLIENH TPUPOJHON CPEBL;
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pa3BUTHE MOTHBALIMU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHUS 00ILEYeIOBEYECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY IIPO-
(bW ¥ HaNPaBICHHOCTH AaJIbHEHIET0 00ydeHUsI.

MecTo y4eOHOTro Kypca B y4eOHOM ILJIaHe

B cucreme obmiero o6pa3oBaHus XuMUs MIpU3HAHA 00s3aTeNFHBIM YIEOHBIM MIPEIMETOM,
KOTOPBI BXOJIUT B COCTaB peaMeTHON obmacTu «EcTecTBeHHO-Hay4HbIE TPEAMEThI.

OO1ee yrco 4acoB, peKOMEHIOBAHHBIX JIUIS U3ydeHus xumun, — 134 yaca: B 8 kiacce —
68 yacoB (2 4aca B Heneno), B 9 kiacce — 66 yacoB (2 yaca B HEZIEIO).

Jlnist KaKI0ro Kiacca MpeayCMOTPEHO pe3epBHOE yuyeOHOe BpeMs, KOTOpOEe MOKET OBITh
MCIOJIb30BaHO YYaCTHUKAaMU 00pa30BaTeNbHOTrO Mpoliecca B 1eIX (OPpMUPOBAHUS BAPUATHBHOMN
COCTaBIISIIOIIEH COJIepKaHUsI KOHKPETHOW pabodeit mporpammel. [Ipu 3Tom obs3aTensHas (MHBa-
pHaHTHAsI) YacTh COJEpP)KAHUS yueOHOro MpeAMeTa, YCTAHOBJICHHAsl MPOrpaMMO 10 XUMHH, U
BpEMsi, OTBOJIUMOE Ha €€ U3y4eHHUE, TOJDKHBI OBITh COXPAHECHBI TIOJTHOCTHIO.

Conep:xxanue y4eOHOro kypca « XumMush»

Coaep:xanue o0yueHnus B 8 Kiacce.

IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posb Xxumuu B ku3HM 4yenoBeka. Tena u Beniectsa. Gu3nyeckue CBoil-
CTBa BEIIECTB. ATperatHoe cocTosinue Bemiects. [IoHsTHE 0 MeTOaX MO3HAHUS B XUMHUH. XUMUS
B cucteMme Hayk. Huctsle BemecTBa U cmecu. CiocoObl pa3ieneHns cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE dJIeMeHThl. CHUMBOJIBI XUMUYECKUX 31eMeHTOB. [Ipo-
CTBIE U CJIO’KHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuyeckas ¢popMyna. BageHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSH-
cTBa cocraBa BemiecTB. OTHOCHTENBbHAS aTOMHAasE Macca. OTHOCHTENbHAs MOJIEKYJISIpHAsT Macca.
MaccoBas 10715 XUMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

du3ndecKkue 1 XUMUICCKUE SIBIICHUS. X UMAYECKasl peaKius U e€ MPU3HAKH. 3aKOH COXpa-
HEHUS MacChl BEIeCTB. XUMUUeckue ypaBHeHus. Kiaccudukaims XUMHUECKUX peakiuit (coenu-
HEHUS, Pa3I0KEeHHs, 3aMeIIeHusI, 0OMEHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCYI0M, C MpaBUiIaMu paboThI B
nabopaTopuu U IpuéMaMu oOpamieHus ¢ JJabopaTopHbIM 00OPYI0BAHUEM; U3YYCHHE U OMTUCAHUE
buznyecKuX CBOWCTB 00pa3I[0B HEOPTaHUYECKUX BEIECTB; HaOmoaeHNe Qu3ndeckux (TuiaBie-
HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUTICHUE ¥ KOH/ICHCAIUS BOBI) U XHMH-
YyeckuXx (TOpeHHe CBeYH, MPOKAIMBAHUE METHOW MTPOBOJIOKH, B3aMMO/ICHCTBHE MeJia C KHUCIOTOM)
SIBIICHUH, HAOJIO/ICHUE U OMMCAHNE MPU3HAKOB MPOTEKAHUS XMMHUECKHUX PEAKIUi (pa3iioskeHne
caxapa, B3aUMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOpUIOM Oapus, paznoxkenue ruapokcuaa meau(Il)
MIPU HarpeBaHWHU, B3aUMO/IEHCTBHE Kene3a ¢ pacTBopoM coiu mean(Il)); nzydenue cnmoco6oB pasz-
JEJICHUsI cMecel (C MOMOIIBI0 MarHuTa, (GUIbTPOBaHUE, BBIMAPUBAHUE, JUCTUILIALNSA, XPOMATO-
rpadusi), IpoBeIeHNEe OYNCTKH MMOBAPEHHON COJIN; HAOFOIEHUE U ONMCaHHEe PE3yIIbTaTOB IIPOBE-
JIEHUS OTIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3JaHIe MOJIeNIeld MOJIeKy (1a-
POCTEPIKHEBBIX).

BaxuHeiilue npeacraBuTe/ i HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3JI€MEHT U MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nueckue U XMMHUECKHe CBOMCTBA (peaKIMKi TOPSHHS).
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Oxkcunsl. [Ipumenenue kuciaopoa. CriocoObl OTYYSHHS KUCIOPOa B TaO0OPaTOPHH U TPOMBIIII-
nenHoctu. KpyroBopot kucnopoza B npupoze. O30H — ajuioTponHas MoAuuKalys KUCI0poIa.

TernoBoit 3¢ ekt XUMUIECKOH peaknu, TEPMOXUMUYECKUE YPaBHEHUS, 9K30- U SHJIO-
TEPMUYECKUE peakUUU. TOIINBO: Yyroib U METAH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE TAPHUKOBOIO
addekra, pa3pyiieHrne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bojopoia B npupoje, gpusnye-
CKHE€ U XUMHUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MoTydeHus. KucioTer u comu.

KommuectBo BemectBa. Mosb. MossipHast Macca. 3akoH ABorajipo.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue cBorcTBa Bojbl. Boga kak pactBopurens. PactBopbl. Hacklennsle 1 HeHa-
CBILLIEHHBIE pacTBOPbI. PacTBOpUMOCTh BelIEeCTB B Boje. MaccoBasi 10151 BEILIECTBA B PacTBOPE.
Xumunueckue cBoiicTBa BoJibl. OcHOBaHUs. POk pacTBOPOB B IPUPOJIE U B )KM3HU yenoBeka. Kpy-
TOBOPOT BOJIBI B IPUPOJIE. 3arpsi3HEHHE MPUPOJIHBIX BOJ. OXpaHa U OUMCTKA MPUPOTHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeamnenuii. Oxcunpl. Kimaccuduxammsi okcumos:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasyomue. Homenknarypa
OKCHJ0B (MEXJyHapoiHas U TpuBHasibHas). Dusnueckrue u XuMHUECKUe cBOiicTBa okcu10B. [o-
Jy4YE€HUE OKCHJIOB.

OcnoBanust. Kinaccuduxanus ocCHOBaHUMN: IETOYN U HEpACTBOpUMbIe ocHOBaHMsI. HomeH-
KJIaTypa OCHOBaHUH (MeXAyHApOAHas U TpuBUaibHas). Du3nueckrue u XMMUYECKUE CBOHCTBA OC-
HOBAHUM.

[Tonyuyenue ocHOBaHUM.

Kucnorsl. Knaccugukamms kucinor. HomeHknaTypa KHCIOT (MEXTyHApO HAS U TPUBHAIb-
Has). Dusnyeckre U XuMUYECKHe CBOMCTBA KUCIOT. P aktuBHOoCcTH MetamioB H. H. bekerona.
[Tony4yenue Kucior.

Conu. Homenknatypa comneit (MexIyHapoaHas U TpuBHalbHas). OU3NYECKUE U XUMHUYE-
ckue cBorcTBa coseil. [lonmyuenue comnen.

I'eneTnyeckas cBA3b MEXKYy KIaCCaMU HEOPraHUYECKUX COCIUHEHUMN.

XHAMHMYECKUH SKCIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE CONEPkKAHU KUCIOpOJa B BO3-
NyXe; MoJlydeHue, cooupaHue, paclo3HaBaHUe U U3yueHHe CBOMCTB KUCIIOPO/1a; HaOJI0IeHHE B3a-
MMOJIEHCTBUS BELLECTB C KMCIOPOJIOM U YCIOBHSI BOBHUKHOBEHHUS U MpEKpallleHus ropeHus (mo-
’Kapa); 03HaKOMJIEHHE ¢ 00pa3liaMM OKCHJIOB U OIMCaHME MX CBOWCTB; MOJIyu€HHE, COOMpaHHe,
pacro3HaBaHHUe U U3yYEHHUE CBOICTB BOAOPO/a (TOPEHHE); B3aUMO/IEHCTBHE BOJIOPO/Ia C OKCUAOM
menu(Il) (Bo3MOXKHO UCTIONBb30BaHUE BUIEOMATEPUAIIOB); HaOII0JeHHEe 00pa31ioB BEIIECTB KOJIH-
4yecTBOM | MOJIb; UCCIIeJOBaHHE OCOOEHHOCTEHN PacCTBOPEHMS BEILIECTB C Pa3IM4HON pacTBOPUMO-
CTBIO; IIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MacCOBOU J0JIEW PACTBOPEHHOIO BEILIECTBA;
B3aMMO/ICIICTBHE BOJIbI C METAJIJIaMH (HAaTpUEM U KaJibLiieM) (BO3MOKHO MCIIOJIb30BAaHNE BUJIE0-
MaTepHaloB); ONpeaeIeHUE PACTBOPOB KUCIIOT U IIEJI0Yel ¢ MOMOIIbIO MHIMKATOPOB; UCCIIEI0-
BaHUE 00pa3lloB HEOPraHMYECKHUX BEUIECTB pA3JIMYHBIX KJIACCOB; HAOIIOJEHHE H3MEHEHUS
OKpacKM WHIUKATOPOB B PACTBOPAxX KHUCIOT U ILIEIOYEH; U3Y4CHUE B3aUMOJEHCTBHUS OKCHAA
meau(Il) c pactBopom cepHOI KMCIIOTHI, KUCIIOT C METaNIaMH, peakluii HeWTpaln3aluy; noayye-
HUE€ HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METaJUIa APYTUM U3 PAaCTBOpa COJIU; peLlIe-
HUE HKCIIEPUMEHTAIIBHBIX 3a/a4 10 Teme «BakHeire Kiaccsl HEOPraHUYECKUX COETUHEHUIN».

Ilepuoanyeckuit 3akoH u Ilepuoanyeckass cucreMa XuMU4ecKux diementos JI. U.
Menpeieesa.

Crpoenne aroMoB. XumMuieckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC pPeak-
10701

IlepBble MONBITKY KIIaCCU(DUKALMU XUMUYECKUX 37IeMeHTOB. [IoHATHE 0 rpynmax CXOAHBIX
AJIEMEHTOB (IIEJTIOYHBIE U IE€JI0YHO3EMEeNbHbIE METAIIIbl, TaJI0reHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THPOKCHIBI.
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IIepnonnueckuit 3akoH. Ilepuoauyeckas cucrema xumudeckux snemenTos . M. Menne-
Jeena.

KopoTtkomnepuoanas u jymHHoneproaHas Gopmsl Ileproaunueckoil CHCTEMbl XUMHUECKUX
snemeHToB /. 1. MenneneeBa. [lepuonbl u rpynmbl. DU3ndeckuii CMBIC MOPSAIKOBOTO HOMEPA,
HOMEPOB ME€PUO/1a U TPYIIIIHI JIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonbl. DnekTponbl. CTpoeHHE 3JIEKTPOH-
HBIX 000J10YeK aTOMOB NepBbIX 20 XxuMudeckux >emMenToB [lepuonuueckoii cucremsr J. . Men-
JeneeBa. XapakTepUCTUKAa XMMUYECKOr0 3JIEMEHTA IO €ro IMojokeHuro B llepuonnueckoit cu-
creme /. . Menpaeneesa.

3aKOHOMEPHOCTH U3MEHEHMS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAUIMYECKUX
Y HEMETAJNIMYECKUX CBOMCTB IO IpymninaM U rnepuojaM. 3Hauenue [lepuonnueckoro 3axona u [le-
PUOIMYECKON CUCTEMbl XUMUYECKHX AJIEMEHTOB /ISl pa3BUTHUs HAyKU U nipakTuku. [. 1. Menne-
JIeeB — Y4EHBIN U IPAKJAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIspHAS U HEMOJSPHASL) CBA3b. DIIEKTPOOTPULIATEb-
HOCTb XMMHYECKHX 3JIeMEHTOB. VloHHas CBS3b.

Crenenb okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucie-
HUS ¥ BocCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHe 00pa3Il0B BEIIECTB METAIJIOB U HEMETAJUIOB; B3aH-
MOJIEHCTBUE TUAPOKCUIA IIUHKA C pAaCTBOPAMHU KHUCJIOT U LIEJIOUEH; IPOBEIEHNE ONBITOB, UILIO-
CTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKklnii (ropeHne, peakiuu pas3io-
JKCHHSI, COCTUHCHHS ).

Mescnpeomemmuoie ceéasu.

Peanuzanus MexnpeaMeTHbIX CBA3EH IMpU U3yYEHUH XMMHHU B § KJIACCE OCYIIECTBISAETCS
Yyepes3 UCIOJIb30BaHHE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHM, SIBIISIOLUIUXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011Iue ecTecTBEeHHO-HAYYHbIE MOHATUSA: HAyYHBIH (PaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHa-
73, CHHTE3, KIacCU(PUKAIHS, IEPUOTUIHOCTD, HAOIIOJCHHE, SKCIIEPUMEHT, MOACITUPOBAHHE, U3-
MEPEHHUE, MOJIEINb, SIBJICHUE.

®duszuka: mMaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOMbI, PaJH0aK-
TUBHOCTB, MOJIEKYJIa, DJIEKTPUUYECKHH 3apsii, BELIECTBO, TEI0, 00bEM, arperaTHOE COCTOSHUE Be-
IECTBA, T'a3, PU3NYECKUE BEIMUNHBI, €IMHULIBI U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHbIE MOPO/bI, MOJIE3HBIE UCKOMAe-
MBI€, TOIIJINBO, BOAHBIE PECYPCHI.

Copnepxanue o0yuenust B 9 Kiacce.

BemecTtBo u XUMHYeCKasi peaKust

[Tepuonnueckuii 3akoH. [lepuoguueckas cucrema xumuyeckux snementoB . 1. Menne-
neeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHUX JIEMEHTOB IIEp-
BBIX TPEX MEPHOJOB, KaJUs, KLU U UX COETUHEHUIN B COOTBETCTBUU C MOJIOKEHUEM dJIEMEH-
TOB B llepnonnueckoii cucteme U CTpOEHUEM X aTOMOB.

CrtpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBU-
CHUMOCTB CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJJA XUMUYECKON CBSA3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BEUIeCTB (MEXIyHApOIHAS U TPUBH-
anbHast). XMMHUYECKNE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHbIM KJIaCCaM HEOPTaHUUYECKUX
COEIMHEHUH, FTeHeTUYeCKas CBA3b HEOPraHNYECKUX BEIECTB.

Knaccuukanus XUMUUECKUX peakuil Mo pa3INYHbIM NMpU3HAKaM (IO YUCIY U COCTaBY
Y4aCTBYIOUIMX B PEAaKIIMH BEILIECTB, M0 TEIIOBOMY 3D (PEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCIIEHUs
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XUMHUYECKHX JIEMEHTOB, IO 0OPaTHMOCTH, M0 YY9aCTHIO KaTaau3aTopa). JK30- U dHIAOTepMUYE-
CKHE PEeaKIuu, TEPMOXUMUYECKUE YPaBHEHUSI.

[TonsaTue o ckopocTn xuMHUYecKor peakiuu. [lonsTre 06 0OpaTUMbIX 1 HEOOPATUMBIX XH-
MHUYECKUX peakiusix. [IoHsATHe 0 TOMOreHHBIX U TE€TEPOreHHbIX peakiusax. [lonsarue o xumuue-
CKOM paBHOBeCHH. PAKTOPBHI, BIUSAIOMIME HA CKOPOCTh XUMHYECKON PEAKLIUU U TTOJIOKEHUE XUMHU-
YECKOT0 PaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, AJICKTPOHHBINA OaTaHC OKUCIUTEIBHO-BOC-
CTaHOBUTEIBHOU peakiuu. CoCcTaBIeHUE YpaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAK-
I C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OaiaHca.

Teopust 37EKTPOJIUTHUECKON AUCCOIUALIUM. DJIEKTPOJIUTHI U HE AJEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOIMAIIMHU BEIIECTB C PA3IMYHBIMU BUIAMHU XUMUUYECKOHU CBs3U. CTeneHb
nuccorani. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHOrOo 0OMEHa. Y CIIOBUSI IPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJHBIC U
COKpaIlléHHbIC MOHHBIC YpaBHEHUA peakinii. CBOMCTBa KUCIOT, OCHOBAHM U COJICH B CBETE MPE/I-
CTaBIICHHUI 00 3IEKTPOIUTHYECKON Aucconnanun. KauecTtBeHHbIe peakuny Ha HOHBL. [loHsATHE O
TUJIPOJIU3E COJICH.

XUMUYECKUHN IKCIIEPUMEHT: 03HAKOMJICHUE C MOJAEJISIMA KPUCTAJUNIMYECKUX PEIIETOK He-
OpPraHWYECKUX BEIIECTB — METAJIJIOB M HEMETaJLIOB (rpaduTa 1 ajiMasa), CJIOXKHBIX BEIIECTB (XJ10-
puIa HaTpusl); UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakiiuu OT BO3JICUCTBUS pa3-
JUYHBIX (aKTOPOB; UCCIICIOBAHNE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, Ipoliecca JUCCO-
[AAlUN KUCJIOT, IIEJI0Uel U coJiel (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB); TIPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIMIUX TMPHU3HAKK MPOTEKAHMS PEaKIMii MOHHOTro oOMeHa (oOpa3oBaHHE
0CaJika, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI); ONMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI (TOpEHUE, PEaKIIU Pa3IOKCHHS, COSTMHEHHUSI ); paclio3Ha-
BAHUE HEOPTAaHMYECKHUX BEIIECTB C MTOMOIIBIO KAYE€CTBEHHBIX PEAKIIMI HAa MOHBI;, PEIICHHUE DKCIIE-
PUMEHTAIBHBIX 3a]1a4.

HemeTaibl M MX coeTUHEHUS

Obwas xapaxmepucmuxa eanozenod. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE CTe-
neHu okucnenus. CtpoeHue U GU3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMUYE-
CKHE CBOMCTBa Ha IMpUMepe XJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HEMeTalIlaMH, [IeJI0YaMH).
Xnoposogopoa. ComnsiHasi KUCIOTa, XMMHUECKHE CBOMCTBA, MOJy4YeHUe, mpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOPO/IAa HA OPTaHU3M YelloBeKa. BaskHeime XIopu/Ipl 1 MX HaXO0XKICHUE B TIPH-
poze.

Obwas xapaxmepucmuka s1emenmos VIA-epynnvi. OCOOCHHOCTH CTPOEHUSI aTOMOB, Xa-
paKTepHbIE CTETIEHNU OKUCIICHUS.

Crpoenrne u pu3NIECKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOIA U Cepbl. AJIIIOTPOT-
HbIe MOJU(DUKAIIMKA KUCIOPOJa U cepbl. XMMUYECKHEe CBOICTBa cepbl. CepoBOOPO, CTPOCHHUE,
duznYecKre U XUMUYECKHe CBOHCTBA. OKCHJIBI Cephl KaK MPEJACTABUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnora, (pu3nuecKrue U XUMHUYECKHe CBOWCTBa (00IIHe KaK MpeACcTaBUTENs Kiacca KUC-
JOT U crienupuIeckre). XUMHUECKUE PeaKIiy, JeKallie B OCHOBE MPOMBIIIICHHOTO CIToco0a
MOJTyueHus: cepHOM KUCIOThL. [Ipumenenue. Conu cepHO KUCIOTHI, KAYECTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxxaeHne cepsl U e€ COeTMHEHNH B IPUPOIe. XUMHUECKOE 3arps3HEHUE OKPY-
JKAIOMIeH Cpe/ibl COCTUHEHUSIMU Cephbl (KUCIOTHBIE JTOKH, 3arPsS3HEHUE BO3/IyXa U BOJIOEMOB),
CIOCOOBI €ro MpPe0TBPAIICHHUS.

Obwas xapakxmepucmuxa s1emenmos VA-epynnvl. OcOOEHHOCTH CTPOEHHsI aTOMOB, Xa-
paKTepHBIE CTEIIEHN OKUCIICHUS.

A3oT, pacmpocTpaHeHue B pupojie, pu3ndeckue U XuMHIeckue cBoiicTBa. Kpyrosopor
a30Ta B IPHUPoJIe. AMMHAK, ero PU3NISCKUEe U XUMUYCCKUE CBOHCTRA, ITOJIYICHHE ¥ TPUMCHCHHE.
Conu amMmMmoHUs, X GU3NYECKUE U XUMHYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius
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Ha MOHBI aMMOHUS. A30THas KUCIIOTA, €€ MOoTydeHue, PU3nuecKue 1 XuMHUECKHe CBOMCTBa (00-
M€ KaK MpeJCTaBUTENIs Kilacca KUCIOT U cneunduyeckue). Mcnonbs3oBanue HUTPATOB U colieit
AMMOHUS B KQUECTBE MUHEPAIBbHBIX YAOOPEHHIA.

XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpesibl COCJUHEHUsMHU a30Ta (KUCIOTHBIE J0-
KM, 3aTPsI3HEHHUE BO3/1yXa, IIOYBHI  BOJIOEMOB).

docdop, amtorponnsie Moaudukanuu Gocdopa, Gu3nIecKkne U XUMUIECKHE CBOMCTRA.
Oxcun dhochopa(V) u pochopHas kucnora, Gpusnyeckrue 1 XUMUIECKAE CBONCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHU.

Obwas xapakmepucmuka s1emenmos 1VA-epynnvl. OCOOEHHOCTH CTPOEHHS aTOMOB, Xa-
paKTepHbIE CTENIEHU OKUCIICHHS.

VYraepon, aluIOTponHbIe MOIU(BUKAILIUIH, PACIPOCTPAHEHHUE B IPUPOJE, (PU3NIECKHUE U XU-
Muueckue cBoiictBa. Ancopbuus. Kpyrosopot yriepoaa B npupoze. Okcuasl yriepoaa, ux ¢u-
3MYECKHE U XMMUYECKHE CBOMCTBA, ICHCTBHE HA )KUBBIC OPTraHU3MBI, OJIy4YeHHE ¥ IPUMEHEHHE.
OKkonoruyeckue npoodaeMsl, CBA3aHHbIE ¢ OKcuaoM yriaepona(lV); runoresa rinodaabHOro noTen-
JICHUS KJIMMATa; TTApHUKOBBIA A (eKT.

VYrosibHas KUCIO0TA U €€ COIM, UX (PU3NYECKUE U XUMUUECKUE CBOWCTBA, MOTy4YE€HUE U IIPU-
meHeHnue. KauecTBeHHast peakius Ha KapOoHAT-HOHBL. Vcnonbp3oBaHue kKapOOHATOB B OBITY, Me-
JMIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauabHBIE TOHATHSI 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHHUSX YTiepoa
(MeTaH, 3TaH, STUJIEH, alleTUIEH, STaHOJI, INIMLEPUH, YKCYCHas KucnoTa). VX coctaB U Xxumuue-
ckoe crpoeHne. [ToraTne 0 GMOJOTHUECKU BaKHBIX BEIIECTBAX: KUPAX, OCNKax, yriaeBogax — H
UX POJIM B )KU3HU YEJIOBEKA.

MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAaHWYECKUX COCTUHEHHA.

KpemHuuii, ero ¢pusndeckre 1 XMMUYECKHE CBOICTBa, oiaydyeHue u npuMeHenue. Coenu-
HEHUs KpeMHHUs B npupoae. O01mue npeactaBienus 00 okcuae kpeMuusa(IV) u kpemHueBoi kuc-
note. CUIMKAThI, UX UCIIOJIb30BAaHHUE B OBITY, MEIULIMHE, IPOMBIIIJICHHOCTU. Baskneimue ctpou-
TEJIbHBIC MAaTePUANIBI: KEPAMHKa, CTEKIIO, IIEMEHT, 0TOH, keire300eToH. [IpobieMsr 6e30macHOTO
UCIIOJIb30BAaHUS CTPOUTENBHBIX MaTEPUAJIOB B TOBCETHEBHOMN JKHU3HU.

XUMHUECKUH IKCTIEPUMEHT: N3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB CO-
JISTHOM KUCJIOTHI; MTPOBEACHNE KAaYeCTBEHHBIX PEAaKLUI Ha XJIOPUI-UOHBI M HAOII0/IeHUE TpU3Ha-
KOB X MPOTEKAHUS; OTBITHI, OTpakaromie (PU3NIeCKre 1 XUMHUECKUE CBOMCTBA TaJIOT€HOB U UX
COEMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUEOMATEPHATIOB); O3HAKOMJIEHHE C 00pa3laMu XJIo-
PHUAOB (raJIOT€HU/I0B); O3HAKOMIIEHHUE C 00pa3iaMu cepbl U €€ COeTUHEHUSIMH (BO3MOYKHO HCIIONb-
30BaHME BUAEOMATEpHasIOB); HaONIOJeHHE Tpoliecca OOyIiIMBaHUs caxapa Mo JelcTBUEM KOH-
LEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YYEHNE XUMHUUECKUX CBOMCTB pa30aBlIEHHON cepHOil Kuc-
JIOTHI, IPOBE/IEHNE KaUeCTBEHHON pPeaklnu Ha Cylb(aT-uoH U HaOJI0JJeHne pU3HaKa e€ MmpoTe-
KaHHUs; O3HAKOMJIEHHUE C (PM3UYECKUMU CBOMCTBAMU a30Ta, pochopa 1 X COeMHEHHH (BO3MOMXKHO
UCIOJIb30BaHUE BUICOMATEPHATIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI0OPEHUH; oTydyeHHe,
coOupaHue, pacro3HaBaHre M U3yYeHNE CBOMCTB aMMHUaKa; POBEICHUE KaUeCTBEHHBIX PEaKIInit
Ha MOH aMMOHMS U (ocdaT-uoH U U3ydeHHEe NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOH-
[EHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEIbIO (BO3MOXXHO HCIIOJIb30BAaHHE BUIACOMATEPHAJIOB);
U3ydeHHe MoJIeNIel KPUCTAIUTMYECKUX PEHIETOK anmasa, rpadura, GpyiepeHa; 03HaKOMIIEHHE C
IIPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIIIEM M YCTPOHCTBOM IPOTH-
BOra3sa; MojyuyeHue, CoOMpaHue, pacrio3HaBaHUe M U3y4eHHEe CBOMCTB YIJIEKUCIIOTO rasa; MmpoBe-
JICHHEe Ka4eCTBEHHBIX PEaKINid Ha KapOOHAT- U CHJIMKAT-HOHBI M U3YYEHHUE NMPU3HAKOB UX MPOTE-
KaHUs; O3HAKOMJIEHHE C MPOJIYKIMEH CUIMKATHON MPOMBIIUIEHHOCTH; PElIeHHe SKCIEepUMEH-
TAJIBHBIX 33124 110 TeMe «BakHel e HeMeTaIuTbl M HX COSTUHEHHSY.

MeTaJjljibl M MX COEIMHEHHUS

OOm1ast XapakTepUCTHKA XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHHMH X TTOJIOXKE-
Hus B [lepuoanyeckoit cucreme xumMuueckux snemenToB /. . MenzeneeBa u CTpoeHus: aTOMOB.
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Crpoenue MetaisioB. Metalnyeckas CBs3b U METAJUIMYECKask KpUCTaJUIMUecKasi pemeTka. JIek-
TPOXUMHUYECKUN psii HAPSKEHU MeTaoB. PU3nUecKue U XMMUYECKUE CBOMCTBA METAJUIOB.
O61urme crocoObl nmosryyeHust MeTayioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3a-
HIUTHI UX OT Kopposuu. CiiiaBel (CTajb, 4YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

[{enounble MeTaiIbl: MOJ0XKeHe B [leproanyeckoil cucreMe XuMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa; CTpO€HUE UX aTOMOB; HaX0>KJIeHUE B ITpupoae. Pu3nueckrue 1 XUuMHUYECKHE CBOM-
cTBa (Ha mpumepe HaTpus U Kaius). OKCuabl U TUAPOKCUIBI HAaTpHs U Kanus. [Ipumenenue ie-
JIOYHBIX METAJUIOB U UX COEITUMHEHUI.

[IlenouyHO3eMeNbHBIE METAUIBI MAarHUil M KalblUil: nojoxxeHue B llepuognueckoil cu-
CTeMeE XMMHUYECKHUX 3JIeMeHTOB [l. 1. MeneneeBa; CTpoeHUE HX aTOMOB; HAX0KJICHUE B IIPUPOJE.
Ou3nyecKkue U XUMUYECKUE CBOMCTBA MarHus U Kaiblus. BaxHeilmuve coequHeHns KaabIus (OK-
CHJI, TUAPOKCHI, cosn). JKECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

AsnroMuHMit: iosnoxkenue B [lepuoauueckoit cucteme xumudeckux snemenToB . . Men-
JIeJIeeBa; CTPOCHHUE aTOMa; HaxoKJeHue B npupoje. Ousndeckue 1 XMMUYECKUE CBOWCTBA allo-
MuHUS. AMQOTEepHbIE CBOMCTBA OKCUIA U THAPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreMe xumudeckux sinemeHTos /. M. Menne-
JieeBa; CTPOEHUE aToMa; HaXoXkAeHue B npupoe. Pusnueckne U XUMUYECKHE CBOMCTBA )Kelle3a.
Oxcuppl, runpoxcuasl v conu xenesa(ll) u sxenesa(lll), ux cocras, cBONCTBA U MOITYYEHHUE.

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (U3U-
YECKMMU CBOMCTBaMM; U3yYEHHUE PE3YyIbTATOB KOPPO3UU METAJJIOB (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3-
MO’KHO HCIIOJIb30BaHUE BUI€OMATEPUAIIOB); UCCIIEI0BAHUE CBOMCTB KECTKOW BOJIbI; IIpOLIEcca Io-
pEeHHUS Kele3a B KUCIOpo/ie (BO3MOXKHO UCIIOIb30BAHUE BUCOMATEPUATIOB); TPU3HAKOB MIPOTEKa-
HUS KQ4eCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kajablus, aJlOMUHUS, ITUHKA, xkene3a(ll) u xe-
ne3a(Ill), memu(Il)); HaGmromeHMEe W ONMMCaHWE TPOLECCOB OKpAIIMBAaHHUS TUIAMEHH HOHAMU
HaTpUs, KaJlus U KaJibLKs (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB); HUccieaoBaHne aM(o-
TEPHBIX CBOWMCTB T'MJIPOKCHJA ATFOMUHMS U THAPOKCUJIA LIUHKA; PEIICHHE SKCIIEPUMEHTATbHBIX
3a/1a4 1o Teme «BakHelre MeTauIbl U UX COCTUHEHUSD.

XuMus M OKpy:Kamowmas cpeaa

Hossle maTepuansl v TexHonoruu. BemecTsa u Mmatepuaisl B TOBCEIHEBHOM KHU3HU YeIlO-
Beka. XMMHUs U 3[I0pOBke. bezonmacHoe UCIoab30BaHNe BEIIECTB U XUMUYECKUX PEaKIuil B OBITY.
[TepBast momMouIs MPU XUMHUECKUX OXkOrax M oTpaBieHHsIX. OCHOBBI HKOJIOTUYECKOM IpaMOTHO-
cTH. XMMHYECKOe 3arpsi3HeHUE OKPYXKAromiel cpefsl (MpeaeibHas AOMycTHMasi KOHIICHTPAIUs
BeniectB — [1/IK). Ponp XxuMuu B penieHuu 3K0J0ru4eckux mnpooiem.

[TpupoaHbIE UCTOYHUKU YTTIEBOAOPOJOB (Yroib, MPUPOAHBIN ra3, HEPThH), MPOTYKTHl X
nepepaboTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHe 00pa3lioB MaTepUalioB (CTEKIIO, CIUIaBbl METAIIIOB,
MOJIMMEPHbIE MaTEPUAJIbI).

MexnpeamerHblie CBA3U

Peanusanus MexnpeaqMeTHBIX CBA3EH MTPU U3YYEHNH XUMHH B 9 Kiacce OCyIecTBIsETCA
Yyepes UCTIONBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUMN, TaK U IOHITHA, SBIISIOITIXCS
CUCTEMHBIMU ISl OTJIEJIbHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOI0 IIMKIA. Peanuzanus mexmpen-
METHBIX CBsI3€ll IPH N3YUYEHUH XUMHUU B 9 KJlacce OCYILECTBIISIECTCS Yepe3 UCTIOIb30BaHue Kak 00-
IIUX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U MIOHATUHN, SIBJISIONIUXCS CHCTEMHBIMHU JJIST OT/IETBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIH (DaKT, rUMOTe3a, 3aKOH, TEOpUs, aHa-
73, CUHTE3, KIacCU(pUKAIHS, TepUOJUUYHOCTh, HAOIIOACHNE, SKCIEPUMEHT, MO/IEIMPOBAHNUE, U3-
MEpEeHUe, MOJIEIb, SIBJIEHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MaTepUaJIbl.
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®duznka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PaIHOAK-
TUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKUI 3apsijl, MPOBOIHUKH, OTYIIPOBOJHUKH, JUIIEKTPUKH, (o-
TO3JIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, a3, pacTBOP, paCTBOPHU-
MOCTb, KpUCTAJNINYeCKas peléTKa, CIulaBbl, (pU3NUECKHe BEIMYUHBI, €UHUIIBI U3MEPEHUs, KOc-
MHYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMa, MHUHEpaIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, runpochepa, MUHEpaNbI, TOPHbIE MOPO/IbI, MOJIE3HBIE UCKOAe-
MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

Ilnanupyemblie 06pa3oBaTesibHbIE Pe3yJIbTAThI

N3yuenune xumuu B 8-9 Kiracce HaNpaBJICHO HA TIOCTHIKEHNE 00yJaIOMUMHUCS JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEAMETHBIX PE3yIbTaTOB OCBOCHHUS yUEOHOIO MIPeIMeTa.
JJUYHOCTHBIE PE3YJbTATbBI
JIMIHOCTHBIE PE3YNIbTAThl OCBOCHHUS ITPOTPAMMBI OCHOBHOT'O 00IIIET0 00pa30BaHuUs JOCTH-
raroTcs B X0/ie 00y4eHUSI XUMUU B €IMHCTBE Y4eOHOI U BOCTIMUTATENbHOM AeaTeabHocTH OpraHu-
3aIlU¥ B COOTBETCTBUH C TPATULIMOHHBIMU POCCUHUCKHUMH COLUMOKYJIBTYPHBIMH U TyXOBHO-HPaB-
CTBEHHBIMHU IIEHHOCTSIMH, TIPUHSATHIMHU B 00IIIECTBE MTPaBUJIaMUA U HOPMaMH TIOBEICHUS U CIIOCO0-
CTBYIOT IPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIUATH3AINH 00YJIarOIIHXCSI.
JIn4HOCTHBIE pe3ybTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
IlaTproTHYecKoro BOCIMTAHUS
1) IEeHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4-
HOMY HaCJEAHI0, TOHUMaHUs 3HaYEHUsI XUMHUYECKON HAYKH B KU3HH COBPEMEHHOTO OOIIECTBa,
CITIOCOOHOCTH BJIAJICTh JIOCTOBEPHOM HH(OpMAaIEel O MepeIOBbIX JOCTHIKEHUSIX U OTKPBITUIX MH-
POBOIi M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MUpa
1 00IIECTBA;
I'paxxnanckoro BocnuTaHust
2) mpeacTaBleHUs O COLMATBHBIX HOPMaxX U IMPaBHJIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HON, yueOHO-UCCIIeO0-
BaTEJIbCKOM, TBOPUECKOU M IPYTUX BUAAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECT-
HOM JCSATENHHOCTU MPHU BHITIOJIHEHUH YYEOHBIX, TTO3HABATENbHBIX 3aJ1a4, BHIMOTHEHUU XUMHUYE-
CKHX DKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHIMMAHUIO U B3aH-
MOTIOMOIIY B MPOIECCE ITON yU4eOHOM AESITEIIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U
MOCTYIKH CBOUX TOBAPUIIEH C MO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUI OCTYIKOB;
IleHHOCTH HAYYHOTO MO3HAHUSA
3) MHPOBO33PEHUYECKHUX MPEJACTABICHUIN O BEIIECTBE U XUMUYECKON PEaKIuu, COOT-
BETCTBYIOIIUXCOBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIFOLIUX OCHOBY JIJISl IOHUMAHMS
CYIIHOCTH HAyYHON KapTHUHBI MHPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
MPUPO/IbI, B3AUMOCBS34X YEJIOBEKa C MPUPOJIHON CPEeO, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKO-
HOMEPHOCTEN;

4) MMO3HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX Ha MOJYyYE€HHUE HOBBIX 3HAHUU MO XU-
MU, HEOOXOAUMBIX JII00BICHEHNS HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;
5) MO3HABATENbHON, MH(OOPMALIMOHHOW M YUTATENBCKON KyIbTYphl, B TOM YHCIIE

HaBBIKOBCAMOCTOSITENIbHOM pabOThl C y4eOHBIMH TE€KCTaMH, CIIPAaBOYHOI JTUTEpaTypoil, JOCTyn-
HBIMHU TEXHHUYECKUMHU CPEICTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) WHTEpeca K 00y4eHUIO U MO3HAHUIO, JTF0O03HATEILHOCTH, TOTOBHOCTH M CITOCOOHO-
CTH KCaM00Opa30BaHUIO, MPOEKTHOW U MCCIEAOBATEIHCKON NEATEIBHOCTH, K OCO3HAHHOMY BbI-
0Opy HaNPaBIEHHOCTH W YPOBHSI OOYUCHHSI B TaTbHEHIIIEM;
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®opMupoOBaHUs KYJIbTYPbI 310POBbs

7) oco3HaHUS LIEHHOCTHU >KU3HU, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3/I0POBbBIO, yCTa-
HOBKH Ha 3JI0pOBBIH 00pa3 >KU3HU, OCO3HAHUS MOCIEJACTBUNA U HEMPUSATHS BPEAHBIX MPUBHIYEK
(ymoTpeOaeHust aaKorosis, HApKOTUKOB, KypeHHUs ), HEOOXOIUMOCTH COOJIIOJICHUs TPaBMI 0e3-
OTIaCHOCTH NPH 0OpaIeHNH ¢ XUMHUYECKUMH BELIECTBAMU B OBITY U PEANbHOM KU3HH;

TpyaoBoro BocnuTaHus

8) MHTEepeca K MPaKTHYECKOMY U3YUCHHUIO TTpodeccuii u Tpyaa pa3iudHOro poja, yBa-
KEHUE K TPYIy U pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HaHUH 110 XMMUHU, OCO3HAHHOTO BHIOOPA MHIMBHIyaTbHON TPACKTOPHH MPOJOI-
XKeHHsT 00pa30oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEH-
HBIX HHTEPECOB U MOTPEOHOCTEH; YCTIEITHOM TPOodeCcCHOHATBHOM eI TeIbHOCTH U Pa3BUTHS HE-
00XOJIMMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B MPO(eCcCHOHANIBHOM cperie;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) 9KOJIOTHYECKH 11eJIeCO00pa3HOro OTHOIICHHUS K MPUPOJIE KaK HICTOYHUKY JKU3HH Ha
3emiie, OCHOBE €ECYIIECTBOBAHMSA, MOHUMAHHUS IIEHHOCTH 30pOBOro u Oe3zomacHoro oOpasa
YKU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/10POBBIO,
OCO3HAHMSI IIEHHOCTHU COOJIIOJICHHSI TIPAaBHII O€301TacHOTO MOBEIEHUS IpU padoTe ¢ BElIeCTBaMH,
a TaK)K€ B CUTYyaIUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JIOJEH;

10)  cnocoOHOCTH NPUMEHAThH 3HAHMSI, IOTy4aeMble IIPU U3YYEHUU XUMHH, JUIS pele-
HUSA 3a]a4, CBA3aHHBIXC OKpPYKaroLeH MPUPOIHON Cpeaoid, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJBTYpBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIEM H IyTeH X pEIIeHUs
MIOCPEJICTBOM METOA0B XUMHUH;

11)  2KOJOrMYECKOro MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B [103HABATEIILHOM,
KOMMYHUKaTUBHOM MCOLIMAJIBHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIIEISIOT 3HAYUMBIE 17151 (HOPMUPOBAHUS MU-
pOBO33peHMs O0LIeHAYYHbIE TOHATHS (3aKOH, TEOPUS, IPUHLIMII, TUIIOTE3a, (PAKT, CUCTEMA, IIPO-
11eCC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIpeAMETax
Y TIO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3THX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O LIEIOCTHON
HAY4YHOI KapTHHE MHUpa, U YHUBEpCAJIbHbIE YueOHbIE JEeHCTBHS (IIO3HABATE/IbHbIE, KOMMYHHKA-
TUBHBIE, PETYJISATUBHBIE), KOTOPbIE 00ECeUunBal0T (OPMUPOBAHNE TOTOBHOCTU K CAMOCTOSTENb-
HOMY IUTAHHPOBAHUIO U OCYILECTBICHUIO YUEOHO! JAeSITeIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl 110 XMMHUH OTpa-
JKalOT OBJIAZICHUE YHUBEPCAIbHBIMU [IO3HABATEIIBHBIMY ICHCTBUSAMH, B TOM YHCIIE:

ba30BbIMH JTOrHYEeCKUMH AeHCTBUSAMH

1) YMEHHMEM HCIIOJIB30BATH TPUEMBI JIOTHUECKOTO MBIIUIEHUS TP OCBOCHUN 3HAHUM:
PacKpbIBaTh CMBICIXMMHUYECKUX MOHATHH (BBIAEIATH UX XapaKTEpHbIE IPU3HAKH, YCTaHABINBATh
B3aMMOCBSI3b C JIPYTMMH HOHSATHUSMHM), UCIIOJIb30BaTh MOHATHS Ul OOBSCHEHUS OTJCNIBHBIX (hak-
TOB U SIBJIEHUI; BEIOUpATh OCHOBAHUS U KPUTEPUU ISl KIacCU(PHUKAIMN XUMUYECKUX BEIIECTB U
XUMHUYECKHX peaKIyii; ycTaHaBIUBATh MPUUMHHOCIEICTBEHHBIE CBA3H MKy O0bEKTaMH U3y4e-
HUS; CTPOUTH JIOTUYECKUE pacCyXJIeHUs (MHIYyKTHUBHBIC, NE€AYKTUBHbIE, IO aHAJIOTUH); JeNaTh
BBIBOJIbI U 3aKJIFOUEHHUS;

2) YMEHHEM MPUMEHSATH B MPOIecCce MMO3HAHUS MOHATUS (IIpEeIMETHbIE U MeTanpe-
METHBIE),CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yeMble B XUMHH, NPEOOPa30BIBATH IIH-
POKO MpUMEHSIEMbIE B XMMHH MOJIEJIbHbIE MPEJICTABICHUS — XUMUYECKHM 3HaK (CHMBOJ 3Jie-
MEHTa), XUMHUecKasi popMyJia U ypaBHEHUE XUMHUECKOW peakllMi — IpPU PELIeHnH y4eOHO-TI0-
3HaBaTEJbHBIX 33J1a4; C YUETOM 3TUX MOJEIBHBIX MPEICTAaBICHUM BBISIBISATh U XapaKTepPU30BaTh
CYIIECTBEHHBIE MMPU3HAKH N3Y4aeMbIX O0BEKTOB — XMMHMUYECKHX BEIIECTB U XUMHUYECKUX peak-
LIUH; BBIABIIATH OOLIME 3aKOHOMEPHOCTH, IPUUNHHOCIIEACTBEHHBIE CBSI3U U POTUBOPEUHS B U3Y-
YJaeMbIX IIPOLIECCaX U SBJIEHUSAX; IPEAIaraTb KpUTEPUH ISl BBIBICHUSI TUX 3aKOHOMEPHOCTEN U
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POTHBOPEUHIL; CAMOCTOSTENFHO BBIOMPATh CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh He-
CKOJIbKO BapMaHTOB pElICHHUs, BbIOUpaTh HanboJiee MOIXOAMINN ¢ y4ETOM CaMOCTOSITENBHO BbI-
JICJIEHHBIX KPUTEPUEB);

ba3zoBbIMHu nccIe10BaTEILCKUMHU 1€ CTBUSIMH

3) YMEHHMEM HCII0JIb30BATh [TOCTABJIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA II03HA-
HUS, a TAK)KEe BKAYECTBE OCHOBBI JUIsl (JOPMUPOBAHHS TUIOTE3bI IO MPOBEPKE NMPABUIHHOCTHU BbI-
CKa3bIBAEMBIX CYXKICHU;

4) pUOOpETEHUE OMbITA MO TUIAHWPOBAHUIO, OPTAaHU3ALNN U IPOBEICHUIO yUeHUYe-
CKHX IKCIIEPUMEHTOB: YMEHHUE HA0JII0/1aTh 32 X0/10M IIPOLIECCa, CAMOCTOSITEIbHO IPOrHO3UPOBATh
ero pesyibTar, (OpMyIUpOBaTh 0O0OIIEHNS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIETaHHOM padoTe;

Pa6oroii ¢ nungopmanueii

S) YMEHHUEM BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO pa3INy-
HBIX BUJIOB M (DOpPMIIpEACTABICHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-IIOMYJISIpHAS
JUTEepaTypa XMMUYECKOIO COJEpKaHus, ClipaBOUHbIe TocoOus, pecypcbl MHTepHETa); KpUTHYE-
CKHU OIICHMBATh MPOTUBOPEUYUBYIO 1 HEIOCTOBEPHYIO HH(OpMaIIHIO;

6) YMEHHEM IPUMEHSTH Pa3IMIHbIe METO/IBI U 3aIIPOCHI IIPU OUCKE U 0TOOpe nHpOp-
MAaIMi UCOOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIUMBIX JJISl BHIOJHEHUS! YU€OHBIX U MO3HABATEIb-
HBIX 3aJ1a4 OIpe/IeIEHHOIO TUIIA; IPUOOPETEHUE OMbITa B 00JaCTU MCIIOIb30BaHUS HHPOpMAIU-
OHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHM, OBJIAJ€HHE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAaHUS pa3-
JMYHBIX TTOUCKOBBIX CUCTEM; CAMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (OPMY MPEICTaBICHHUS
nH(pOpMaIIMU U WIUTFOCTPUPOBATH PEIIaeMbIe 3aJa4H HECIOKHBIMHU CXEMaMHU, TuarpaMMamHu, Apy-
ruMu popmMamu TpaduKu U UX KOMOWHAIMSIMU;

7) YMEHHEM HCII0JIb30BaTh U aHATM3UPOBATh B Mpolecce YUeOHOM U hcciae10BaTelNb-
CKOM JIesITeNbHOCTHHH()OPMAIIHIO O BIUSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA U TPaHC-
MIOPTA HAa COCTOSIHUE OKPYKAIOLIEl IPUPOJHOM Cpebl;

YHuBepcajibHbBIMH KOMMYHUKATHBHBIMH e CTBUSIMU

8) YMEHHUEM 3a/1aBaTh BOIPOCHI (B XO€ AHajora u/Win AUCKYCCHUN) 110 CYILECTBY 00-
Cy’KaaeMoi TeMbL,(hOpPMYIHPOBATH CBOU MPEAIOKEHUS OTHOCUTENILHO BBIIOJIHEHUS MTPEII0KEH-
HOM 3a71a4H;

9) pUOOpPETEHUE OMbITA IPE3EHTALIUN PE3YJIbTaTOB BHIIOJHEHUS! XMMHUECKOTO 3KC-
NEepUMEHTa

(JtabopaTtopHOro OmBITa, JTAOOPATOPHON PAOOTHI MO HMCCIIEIOBAHUIO CBOWMCTB BEIIECTB,
y4eOHOTr0 MPOEKTa);

10)  3amHTEpecOBaHHOCTb B COBMECTHOI CO CBEpCTHUKAaMU IO3HABAaTEJIbHON U Hccie-
JIOBaTEJIbCKOMIEATEIbHOCTH MPH PEILIEHNH BO3HUKAIOIIKX MTPOOJIeM Ha OCHOBE yuéTa OOIINX UH-
TEPECOB U COTJIACOBAHMUSI MO3HIHNKI (00CYX ACHUSI, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KO-
OpAVHALMSI COBMECTHBIX JIEHCTBUH, OIIPEIETICHNE KPUTEPHUEB 10 OLIEHKE KaUeCTBA BBIITOJIHEHHOM
paboTel U ap.);

YHuBepcalbHbIMHU PeryJssTHBHBIMH JeiCTBUSMU

11) ymeHHeM CaMOCTOSITENIBHO OMPENEIATh LENU AEATEIbHOCTH, IUIAHUPOBAaTh, OCY-
HIECTBIIATh,KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTD, BbI-
Ooupath Hanbosiee 3p(HEeKTUBHBIE CIIOCOOBI pelieHNs YUeOHBIX U MO3HABATEIBHBIX 3a7a4, CaMO-
CTOATEIBHO COCTABIIATH UM KOPPEKTUPOBATH MPENTIOKEHHBIA aTOPUTM JEHCTBUI IIPU BBINOJI-
HEHUU 3a/laHuil ¢ y4E€TOM IOJIy4€HHUsI HOBBIX 3HAHUI 00 H3ydaeMbIXx 00bEKTax — BEIIECTBAX U
peaKknusxX; OLEHUBATh COOTBETCTBHE MTOJIyYEHHOTO PE3y/bTaTa 3asBIICHHOM LIETH;

12) yMeHHeM UCHOJb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBUU
3aJaHUH.
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MHNPEJIMETHBIE PE3YJIbTATHI

B cocraBe npeAMeTHBIX pe3ybTaToB [0 OCBOEHUIO 0053aTEIbHOI0 COACPKAHUS, yCTAHOB-
JICHHOTO JTaHHOW TpUMEpHOW pabodeil mporpamMMmoi, BBIACISIOT: OCBOCHHBIC OOYYarOIIUMUCS
Hay4yHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeCTBUH, criennduyeckre s npeaMeTHON obnactu «Xu-
MUS1», BUABI ICATEIBHOCTH 110 TIOJTY4YEHUIO HOBOT'O 3HAHUSI, €T0 HHTEPIIPETAIIH, TPEOOPa30BAHUIO
Y IIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYalIHSIX.

K kon1y oOyuenus B 8 kimacce y o0yuaromierocst 0yny copMupoBaHbI ClIeyIOIINE TPE-

METHbBIE PE3YyIbTaThl IO XUMHHU:

PACKpbl8ams cMblCl OCHOBHBIX XMMHUECKUX MTOHATHI: aTOM, MOJIEKYJ1a, XUMHUUECKUH 3J1e-
MEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOJIHAsS), BAJIICHT-
HOCTb, OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpPHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi 10Jisi XHMUYECKOTr0 3JIEMEHTA B COETMHEHUH, MOJISIPHBIN 00BEM, OKCH/T, KUCIIOTA,
OCHOBAaHUE, COJIb, MIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas peakus, KI1acCcu-
dukanus peakuuil: peakiuu COeIMHEHUS, PEaKIK PA3JI0KEHUS, PEaKIIUU 3aMELICHUS, PeaKIU
o0OMeHa, 9K30- M YHIOTEPMHUYECKHE PEAKIIUH, TETIOBOH () (HEKT peakiu, iApo aToMa, JIEKTPOH-
HBIH CJIOM aToMa, aTOMHas OpOUTAalb, paANYC aTOMa, XMMUYECKasi CBSI3b, TIOJISIPHAS U HETIOJISIpHAs
KOBaJICHTHAs CBs3b, MOHHAs CBSI3b, HOH, KATMOH, aHUOH, PaCTBOP, MaccoBas J0J1s1 BeuecTna (Ipo-
[IEHTHAas KOHIIEHTpAIKs) B PacCTBOPE;

UTLTIIOCMPUPOBAMb 83AUMOCE136 OCHOBHBIX XUMUYECKUX MTOHITHH U IPUMEHSATH 3TU MOHS-
TS TIPU OMIMCAHUU BELIECTB U UX MPEBPAIlCHUN;

UCNOIb306aMb XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTABJIEHUS! (JOPMYJI BELLIECTB U ypaBHEHU I
XUMHUYECKHUX PEaKIIHii;

onpeodensimsb BaAJIGHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHMSIX, CTENIEHb OKHC-
JICHUsI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, MPUHAAJIC)KHOCTh BEIIECTB K OINPEeACIEHHOMY
KJIACCY COeAMHEHU 1o (hopmyaM, BUJ XUMUYECKON CBsI3M (KOBAJIGHTHAsI U MOHHAs) B HEOpra-
HUYECKUX COCTMHEHUSX;

packpvieams cmoica [lepuoanueckoro 3akona .M. MenaeneeBa: 1€MOHCTPUPOBATH I0-
HUMaHHeE EePUOINIECKOI 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT UX Moj0xkeHus B [1e-
PHOINYECKON CUCTEME, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-MO-
JEKYJISIPHOTO YY€HHMs, 3aKOHa ABOTaJIpo, OMMCHIBATh U XapaKTepH30BaTh TaOIU4YHYyI0 dopmy Ile-
PUOMYECKOM CHUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «rjaBHas MOATpyIa
(A-rpynmna)» u «mobounas noarpynna (b-rpynmna)y, maneie 1 OoJbIINe MEPUOIBI, COOTHOCUTD
0003Ha4YeHus1, KOTOpble uMeroTcs B Tabmuie «llepuoanueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB XUMHUUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIIO FIEKTPOHOB U pacHpeIeNIeHNE UX MO 3JIEKTPOHHBIM CI0AM);

Kaaccupuyupoeams XUMUYECKHE 3JIEMEHTBI, HEOPraHMUECKUE BEIeCTBa, XUMUYECKHE pe-
ak1uy (Mo YMCITy U COCTAaBY YYacTBYIOIIMX B pEaKLUU BELIECTB, MO TEIJIOBOMY 3D (DEKTY);

xapakmepuzo6ams (OIMMCHIBATh) O0IIME XUMHUUECKUE CBOWCTBA BEIIECTB Pa3IMYHbIX Kilac-
COB, IIOJITBEPIKJ1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMH-
YEeCKUX pEeaKIuii;

NPOCHO3UpPO6amMb CBOICTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaYeCTBEHHOI'O COCTaBa, BO3-
MOYKHOCTH NMPOTEKAHHUsI XUMUYECKHX MPEBPALICHUH B pa3IMYHBIX YCIOBUSAX;

8bIYUCTAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
MPOBOAMTH PACUEThI O YPABHEHUIO XUMUYECKON PEaKIUH;

npUMeHAmMb OCHOBHBIE ONIEPALIMY MBICITUTENIBHOMN JEATEIIBHOCTH — aHAJIU3 U CUHTE3, CPaB-
HeHue, 0000IIeHNe, CUCTEMaTU3allNI0, KIacCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIIEICTBEHHBIX
CBsi3€H — JUUIsl U3y4YEHHUs CBOMCTB BEILIECTB U XUMUUYECKHX PEAKIIUH, ECTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUS — HAOJI0IeHNEe, U3MEPEHNE, MOIETUPOBaHNE, IKCIIEPUMEHT (peasibHbII U MBICJICHHBIN );
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crnedosams npasunam NOAb30BAaHHUS XUMUYECKON MOCYI0H U 1a00paTOPHBIM 000pyHOBa-
HHEM, a TaKOKe IIPaBUJIaM 00pAIIEeHHs C BEIECTBAMH B COOTBETCTBUY C MHCTPYKIHSMH IO BBITIOJI-
HEHHIO J1a0OPaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HBIX Be-
IIECTB (BOOPOJA M KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEIEIEHHON MacCOBO JoIei
pPacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MMPOBOAUTH XUMHUECKUE SKCIIEPUMEHTHI 110 pacro3Ha-
BAHMIO PACTBOPOB MIEIOYEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JakMyc, peHoadTaienH, MeTu-
JIOpaHX U Apyrue).

K koHiy o0y4enus B 9 kinacce y o0ydaromnierocst 0yny copMUpOBaHbI CISIYIONINE MTPEI-
METHBIE Pe3yJIbTaThl 10 XUMUU:

PAcKpbiéams cMblCl OCHOBHBIX XMMUYECKUX IOHATHN: XUMUYECKUM 3JIEMEHT, aTOM, MO-
JeKyna, MOH, KaTHUOH, aHUOH, IPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOT-
pPHUIATENLHOCTD, CTEIIEHh OKUCJICHHS, XUMUYECKas PeakIusi, XUMHUYECKasl CBS3b, TEILIOBOU 3(¢-
dexT peakuu, MOJb, MOJISIPHBII 00BEM, paCTBOP, NMEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOJIUTHU-
YecKast IMCCOLUAIHS, peaKIii HOHHOTO 0OMEeHa, KaTalnu3aTop, XMMHUYECKOe paBHOBECHE, 00pa-
TUMbIE U HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, OKHCIHUTEb,
BOCCTaHOBHUTEIIb, OKUCIIEHUE U BOCCTAHOBIJICHUE, AJUIOTPOIIHS, aM()OTEPHOCTh, XUMUYECKas! CBSI3b
(koBaJleHTHasl, MOHHAs, METaJUIMYecKas), KpUCTATMYecKass pemérka, KOPpO3Hs METaJlIOB,
CIUJIaBbI, CKOPOCTh XUMHUYECKON peakiuu, npeaenbHo gomyctumas konuentpanus (IIJIK) Berme-
CTBa;

ULTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMMOHATUNA U IPUMEHSTh 3TH MOHS-
THUS TIPY ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCNOIb306aMb XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTaBJIEHUS! (JOPMYJI BELLIECTB U ypaBHEHUIN
XUMUYECKUX PEaKLUi;

onpeodensims BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIEIKHOCTh BEIIECTB K ONMPENEIEHHOMY KIIAcCy COeIMHEHuH o Gop-
MyJiaM, BUJI XUMHYECKOUN CBsI3U (KOBAJICHTHAsl, MOHHAS, METAJNINYECKasl) B HEOPTaHUYECKUX CO-
eAMHEHUSIX, 3aps]] UOHA 0 XUMHYECKOH QopMmyrie, XapakTep cpellbl B BOJHBIX PacTBOpax HEOp-
TAaHUYECKUX COCTMHEHHM, THUIT KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIIECTBA,

packpvieams cmuica Ilepuoanueckoro 3akona .M. Menaeneesa u 1eMOHCTPUPOBATDH €70
MMOHUMAaHUE: ONMKUCHIBATH U XapaKTepu30BaTh TabmuHyro Gpopmy [leproandeckoit cucTeMbl XUMHU-
YEeCKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymmna)» u «mobodHast mo-
rpynna (b-rpynmna)», mainele 1 60JbIIME IEPUObI, COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE NUMEIOTCS
B TIEPUOJAMYECKON TalnuIile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB U 3apsi] sijipa, OOIIee YNCIIO JIEKTPOHOB U paclpeesieHue uxX Mo 3JIeKTPOH-
HBIM CJI0SIM), OOBSICHSTH OOIIIHe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX COEIH-
HEHUU B MpeJesiax MajbIX MEPUOJIOB U TJIABHBIX MOJTPYII C Y4ETOM CTPOCHUS KX aTOMOB;

K1accuguyuposamp XUMUYECKUE HIIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKHUE pe-
aKLMH (110 YUCILY ¥ COCTaBY yYacTBYIOIIMX B pEaKLUU BEILIECTB, MO TEIIOBOMY 3 (deKTy, o us-
MEHEHUIO CTeTICHEeW OKUCIICHUS XUMHUYECKHUX dJIEMEHTOB);

xapaxkmepuzoeams (OMHUCHIBATH) 0O0IIME U crenrpuueckue XMMUYECKUE CBOMCTBA IMpPO-
CTBIX U CIIOKHBIX BEUIECTB, MOATBEPKAasi ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaB-
HEHUH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINN;

coCmaenAms ypasHeHus dIEKTPOIUTUYECKON NUCCOLMALUU KUCIOT, IIEJIOYEH U COJIEH,
MOJIHbIE U COKpAIll€HHbIE YPaBHEHUS peaKlMii HOHHOTO OOMeHa, ypaBHEHUS peaklui, MoaATBep-
JKIAIOIIUX CYHIECTBOBAHME T€HETUYECKOM CBA3M MEXK/Y BELIECTBAMH PA3JIMUHBIX KJIACCOB;

PAcKpbiéams CYWHOCMb OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MTOCPEICTBOM CO-
CTaBJICHUS DJIEKTPOHHOTO 0ajlaHca TUX PEaKIIHii;

NpOCHO3UPO6amMsb CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOXKHOCTH IIPO-
TEKaHUsl XUMUYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSAX;
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8bIYUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MaCcCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTA 110 (popMyJie COeAMHEHUS], MACCOBYIO JI0JIIO BELIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKlvi;

cnedosamy npasuniam MOJIb30BAHNSA XMMUUYECKOH MOCY10i U 1abopaTopHbIM 000pyA0OBa-
HHUEM, a TAK)KE MTpaBUiIaM OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU T10 BBITIOJ-
HEHMIO J1a00paTOPHBIX XMMHMUYECKUX OIBITOB 10 MOJYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX Be-
IIECTB (aMMHUaKa U YTIIEKUCIIOro ra3a);

npoeooums peakyuu, NOATBEPKIAI0IINE KaueCTBEHHBIH COCTAaB pa3IMUHBIX BEIIECTB: pac-
MIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpOMHI-, HOIUA-, KapOoHaT-, hocdar-, CUIUKAT-, CYIIb-
¢at-, rUIPOKCUI-NOHBI, KATUOHBl AMMOHHMSI M MOHBI HU3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax HEOPraHMUYECKUX BEILECTB;

npUMeHAmMb OCHOBHBIE ONIEPALIUN MBICIUTEIIBHOMN JEATEIIBHOCTH — aHAJIN3 U CUHTE3, CPAB-
HEHHe, 0000IIeHNe, CUCTEMAaTHU3aINIO, BBISIBIICHHE TPUYMHHO-CIIEJICTBEHHBIX CBS3€H — I U3Y-
YEHMS CBOMCTB BEIECTB MU XMMHUYECKUX PEAKLMM, €CTECTBEHHO-HAYYHBIE METOJbI IIO3HAHUSI —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TemaTnueckoe INIAHUPOBAHUC

B paznene npuBenen nepedyeHb 00s3aTeNnbHbIX OlleHOUHBIX Tporeayp (OOII), mo3Bosmsito-
[IUX OMPEACIIUTh YPOBEHb OCBOCHHUS MPOTPAMMbI OCHOBHOT'O 00IIIET0 0Opa30BaHuUs 110 XUMUHU.

KonTposbHo-u3Meputenbabie MaTepuaisl, Bxoasmme B nepedenb OOIT OOO, ¢ onuca-
HUEM KPUTEPHUEB OIEHKH YTBEPKIAIOTCS Ha 3aCEIaHUM METOJAMYECKOTr0 OObEIMHEHUS YUUTENIeH
€CTECTBEHHO-HAYYHBIX JUCIUILINH €KETOTHO.

IlepeueHn 00s13aTEILHBIX OLEHOYHBIX MPOLEAYP

Kunace | KosinuecTBo Oomree HaumeHoBanue dopma
4acos KOJIH4€eCTBO OLIeHOYHO¥ NMpouexypbl KOHTPOJIS
B HEleJII0 | 4acoB 32 Ioj

8 2 68 KonrponbHas padora Nel no Teme «llepBoHavanbHble | MUCHMEHHBIN
XUMHAYECKHE TIOHITHSD)
KonTtpoibHas pabora Ne2 o remam «Kuciaopoay, MMACHMEHHBIN
«Bogopony», «Boma. PacTBopbI».
KonrponbHas paborta Ne3 «BbruucneHus ¢ UCIONIBb30- | MUCHMEHHBIN
BaHHEM IOHSTHS «KOJIMYECTBO BEILECTBay», «Perienue
3a]a4 Ha MCIIOJIb30BaHUE 3aKOHA ABOTAJ[PO»
KonTtposbHas pabora Ne 4 o reme «OCHOBHBIE MUCbMEHHbBIN
KJIACChl HEOPTraHWYECKUX COCAMHEHHI»
KonrponbHas padora Ne 5 o Teme «llepuognyeckuii | MUCbMEHHBIN
3aKOH»

9 2 66 KonTtposbHas padora Ne 1 o temam 1-2 MMACHMEHHBIN
KonrtponbHas padora Ne2 o Temam 3-4 MUCHbMEHHBIN
KonTponbsnas padora Ne 3 MUCbMEHHBIN
o TeMam 5-6
Kontponsaas pabota Ne 4 mo Teme «CBOWCTBA METAJI- | TUCHMEHHBIHA
noB [ -IIT A rpynn [ICXO JI.1. Menneneesa»

HTtoro 134 yaca
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TemaTuveckoe mIaHUpoBaHue JJ4 8 Kiacca

Ne | HaumeHoBaHue pa3jaesioB U TeM KoJsinuecTBO 4acon
NMPOrpaMMbl Bcero KonTposabHbie IIpakTH4yeckue
padoThI padoThI
1. | [lepBoHa4yanbHbIe XUMHYECKHUE T10- 18 1 3
HATHS
2. | Baxneimue npeacTaBUTeNIN HEOP- 18 2 3
rannveckux BemecTs. Kommue-
CTBEHHBIE OTHOIIEHHSI B XUMHH.
3. | OcHOBHBIE KIIACChI HEOPTAHUICCKUX 12 1 1
COECIMHEHUH
4. | llepuoauueckuit 3akon u Ilepuoau- 8 1 -
YyecKas CHCTEMa XUMHUYECKHUX dJie-
menTtoB /1. 1. MengaeneeBa. Ctpoe-
HHUE aToMa
5. | Xumuueckas cBs3b. OKUCIUTEIBHO- 8
BOCCTaHOBHUTEJIbHBIC PEAKLIIH
Hroro 68 5 7
(4 pe3epB)
Hoypoqnoe INTAHUPOBAHUE NJIsA 8 kiacca
KasengapHo-teMaTuyeckoe IJIaHMPOBAaHME M0 XUMMH. 8 Kjace
(2 yaca B HefeJ110, Bcero 68 yacos)
Ne Copnep:xanue nporpammuoro ma- | Kosuve- JlaGopaTopHBbIii ONIBIT Jlomamnee
ypokxa Tepuaia CTBO YaCOB 3aanmne
HayvanbHble NOHSATHS U 3aKOHBI
xumuu (20 v)
1 BeonHbI uHCcTpyKTax 110 Th pu 1 Jlabopatopnbiii onbiT Nel | §1 ymp.3,4,6
pabore B kabunere xumuu. [Ipen- «O3HakoMJIeHHE C KOJI- | ¢.]12
MET XUMUH. POl XuMHH B KU3HU naekuuer  JabopaTtopHOH
YyeJIoBeKa. MIOCYABI»
2 MeTobl M3ydeHHs] XUMUH 1 §2 ynp.1,3,4
c.15
3 ArperaTHble COCTOSHUS BEIIECTB 1 JlabopaTophbiii ombiT Ne2 | §3 ymp.2,4 ¢.19
«[IpoBepka mpubopa st
MOJTyYEHHUS ra30B Ha rep-
METHYHOCTB)
4 IIpakTuueckas padora Nel «3Ha- 1 c.20
KOMCTBO C J1aDOpaTOpHBIM 000pY-
noBanueM [lpaBuma TexHuku Oe3-
OTIaCHOCTH TIpH paboTe B KaOWHETE
xuMuu. Hekortopble BHIBI paboT»
Tb
5 dusnyeckue SABICHUSI B XUMHUH KaK 1 JlaGoparopuslii onsit Ne3 | §4, ymip.4, ¢.28
OCHOBA Pa3/IeIeHNs CMece «O3HaKOMIIEHUE C MHHEe-
panamu, 00pa3yloUMMU
TPaHUT»
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JlaGopatopHbiii ombiT Ned
«ITpuroroBieHue rerepo-
T€HHOM CMECH IOPOILKOB
CepbI U )KeJe3a U UX pas-
JIeTICHUE)

6 IIpakTu4yeckas padora Ne2 «Ana- c.29
nu3 nouBs Th
7 ATOMHO-MOJICKYJISIDHOE ~ YUYCHHE. §5, ynp.4,5,6
XUMHUYECKHUE DIIEMEHTHI c.34
8-9 3HaKM XUMHYECKUX 31eMeHTOB. [1e- §6, ymip. 4-6,8,
proandecKas TabauIa XUMUIECKUX c.38
anemenToB JI. 1. Menneneena.
10-11 | Xumuueckue GopmyIisl §7, ynp.4-10,
c.41-42
12-13 | BaneHrHocTh §8, ynp.1-7,
c.45-46
14 Xumunueckue peakiuu. [IpuzHaku u Jlaboparopubiii oneit Ne5 | §9, ymp.5-7,
YCIIOBUS UX MPOTEKAHUS «B3auMogpelictBue  pac- | ¢.49
TBOPOB XJIOpUJIA HATPHSA U
HOIUAA KaJusl C PacTBO-
pOoM HHTpaTa cepebpay
JlaGoparopHbiii onbIT Ne6
«[lomyuyenue rugpoxcuua
menu (II) m ero B3ammo-
JIEUCTBUE C CEPHOM KUCIIO-
TOI»
JlabopatopHbiii onbIT Ne7
«B3auMopelictBue  pac-
TBOpA COJIbI C KUCIIOTOM»
15-16 | 3akoH coXpaHEHHsI MacChl BEIIECTB. Jlaboparopubiii oneit Ne§ | §10 ymp.4-8,
XUMHUYECKHE yPaBHEHUS «IIpoBepka 3akoHa coxpa- | ¢.53
HEHHsI MacChl BEIIECTB Ha
[IpUMepe B3aUMOICHCTBUS
IETOYHN U KUCIIOTBI»
JlaGoparopHbiii onbIT Ne9
«IIpoBepka 3akoHa coxpa-
HEHMS MaccChl BEIIECTB Ha
IIPUMEPE B3aUMOAEHCTBUS
mENoY M COJIM JKEeJe3a
(II)»
17-18 | Tunbl XUMUYECKUX PEAKLIUIA JlabopaTopHbIit onbT | §11 ymp.3-10,
NelO  «Pasmoxenme te- | ¢.57
pOKCHIa BOJOpOJA C TIO-
MOIIBIO OKCHJIA MapraHua
IV)»
JlaGopaTopHbrii OTIBIT
Nell «3amemenne xene-
30M ME/IM B METHOM KYIIO-
poce»
19 IToBTOpeHne m 0000IIEHHE TEMBI. IToBTOpUTH Na-

[loxroroBka K KOHTPOJIBLHOM padoTe

parpadsl TJIaBbI
I
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20

KonTponbnasa pabGora Ne 1
«HauanbHble TOHATHS U 3aKOHBI XU-
MUI»

Bakneiilue mpeacraBuTe I He-
opraHuyeckux semects. Konnye-
CTBEHHbIE OTHOLIEHUS B XUMHUHU
(18 v)

21 Bo3nyx u ero cocraB §12, ynp.4-7,
c.62
22 Kucnopon §13, ynp.6,7,
c.67
23 IMpakTnyeckass padora Ne 3 c.68
«[lonmyuenwue, cobupanue u
pacno3HaBanue kucyiopoaa» Th
24 Oxcupl JIabopatopHsIit onbIT | §14, ynp.1-5,
Nel2  «llomytHenue wu3- | ¢.71-72
BECTKOBOI BOJIBI TIPH TIPO-
MYCKaHUU  YTJIEKUCIIOTO
raza»
25 Bonopon JlaGopatopHblit onwiT | §15, ynp.4,5,
Nel3 «Ilonyuenue Bomo- | ¢.74
poaa  B3auMOAEHCTBUEM
IIMHKA M COJSHOM KHC-
JOTBI»
26 IIpakTuyeckas padora Ne 4 «Ilo- c.74
Jy4eHue, coOMpaHue 1 pacro3HaBa-
Hue Bonopoaa» Th
27 KucnoTtsr. JTabGopaTopHbIit onsIT | §16, ynp.2-4,
Nol4 «Pacno3HaBanue | ¢.78
KHCJIOT WHAUKATOPAMU»
28 Comnn. §17, ynp.2,3,
c.80
29 KonnuectBo Bemectsa §18, ynp.3,5-7
c.83
30-31 | Mossipeblii  00BeM  a3000pa3HbIX §19, ynp.4-10
BEILICCTB c.85
32-33 | Pacué€Tbl M0 XMMHUYECKUM ypaBHeE- §20, ynp.3.,4
HUAM c.89
34 Bona. OcHoBanms JlaGoparopHbIii onwiT | §21, ynp.1,3-6
Nel5 «3menenne | ¢.92-93
OKpackd WHIHKAaTOPOB B
LIEJIOYHOM cpenien
35 PactBopsl. MaccoBas foins pacTBo- JIaGopaTopHBbIii onsiT | §22, ymp.3-10
pEHHOTO BemecTBa Nel6 «Osnakomienue ¢ | ¢.97
mpernapaTtaMu JIOMalIHen
WIW IIKOJBHOM anTeyKHd —
pacTBopamMu  TIEpOKCHJIA
BOJOpOAA, CIIUPTOBOMN
HACTOMKM HMOIa W Hamla-
TBIPHOTO CITUPTA»
36 IpakTuyeckasi padora Ne 5 c.97-98
«[IpuroroBaeHne pacTBOPOB CoOJIeH
20
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C UX 3aJaHHOII MAaCCOBOU JOJIEI»
Tb

37 OO6oOmeHne W cucTeMaTH3alus [ToBTOpUTH Na-
3HaHUM 10 TeMe «BaxHeiiune parpadsl T1aBbI
MPEJICTABUTENTH  HEOPTaHWYECKUX II
BemecTB. KonmdecTBeHHBIE OTHO-

IICHUS B XUMUW

38 KonTpoabhas padora Ne2 o Teme
«Baxneime mnpeacTaBUTENd He-
opranmyeckux BemecTB. Kommde-

CTBEHHBIC OTHOIICHUS B XUMHUI»
OcHOBHBIE KJACCHI HeOpraHu4ve-
cKkux coeauHenui (10 v)

39 Okcuapl: KiaacCU(pUKAIMsI W CBOM- JlaGopaTopHbIii onsIT | §23, ymp.4-6

CTBa Nel7  «Bzaumopeiictue | ¢.105
OKCHJA KalbLUsl C BOJON»
JlabopaTtopHbIit OTIBIT
Nel8 «llomyTHEHHME WU3-
BECTKOBOM BOJBI»

40 OcHOBaHHA:  KIIACCUPUKAIUSA | JlabopaTopHbIit onsIT | §24, ymp.4-6

CBOICTBa Nol19 «Peakuus HedTpanu- | ¢.108
3a1un»
JlabopaTopHbIit OTIBIT
No20 «Ilomyuyenue rug-
poxcuna meau (II) u ero
B3aUMOJICHCTBUE C KUCIIO-
TOI»
JlabopaTopHbIit OTIBIT
Ne21 «Pasmoxxenne THI-
pokcuma memu (II) mpwm
HarpeBaHUM»

41-42 | Kucnotel: kinaccuukamus U CBOM- JlaGoparopHbIii onsIT | §25, ymp.6-11

CTBa No22  «Bzaumopeticteue | ¢.111
KHCIIOT C METaJIIaMM»
JlabopaTopHbIit OIBIT
Ne23  «BsaumonencTBue
KHCIIOT C COJISIMIDY

43-44 | Conu: knaccuduKanys 1 CBOWCTBA JlabopaTopHbIit onmIT | §26, ynp.4-7

No24  «Osnakomienue ¢ | ¢.115
KOJUIEKLIUEHN COJIE»
JlabopaTtopHbIit OIBIT
Ne25  «Bs3aumonencTBue
cyibdara meau (1) ¢ xe-
JIE30M»
JlaGopatopHblit OIIBIT
Ne26  «BzammogeiicTBue
COJIEH € COJIIMU»

45 I'enerndeckast cBA3b MEXIy Kiac- JlaGopatopHblit onsIT | §27, ynp.2-7
CaMM HEOPraHUYECKUX BELIECTB No27 «l"enernyeckas | ¢.119

CBSI3b Ha MPHMEpE COEeN-
HEHUU MeJn»

46 IIpakTnyeckas padora Ne 6 «Pe- c.120
IIEHHUE SKCTIEPUMEHTAIBHBIX 33749
Tb
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47 O6obmieHne W cuCTeMaTH3alMs [ToBTOpPUTH Ma-
3HaHUH 1O Teme «OCHOBHBIE parpadsl T1aBbI
KJIacChl HEOPTaHMUYECKHX COeAHHE- I
HUI»

48 Kontpoabnast pa6ora Ne3 o Teme
«OCHOBHBIE KIJIACCHI HEOpPTaHHWYe-

CKUX COEITMHEHUIN»
Ilepnoauyecknii 3axon u Ilepuo-
AUYecKass cHCTeMa XHMMHYECKHX
anemMenToB JI.M. MeHaeieeBa u
cTpoeHue aToma (8 4)

49 EcrecTBeHHBIE CeMeliCTBa JIaGopaTopHbIii onmIT | §28, ynp.5-8
XUMHYECKUX JI€MEHTOB. Ne28 «llomyuenue amdo- | ¢.127
AmdoTepHOCTh TEPHOTO THUJIPOKCHIA U HC-

CIIEIOBAHUE €r0 CBOUCTBY»

50 Orxkpsitue JI.1. Menneneessim Ile- §29, ynp.4-6
PHOINYECKOT0 3aKOHA c.132

51 OCHOBHBIE CBEICHHUS O CTPOCHHH §30, ynp.3-8
aTOMOB c.135

52 CrpoeHre 3IEKTPOHHBIX YPOBHEH §31,

ATOMOB XHMHYECKHUX DSJIEMECHTOB ynp.3,4,7,9-11
NeNel-20 B tabmutie [.11. Mennene- c.139
eBa

53 [epuoanueckuit 3akon .M. Men- §32, ynp.3-6,

JieieeBa U CTPOSHUE aToMa c.144

54-55 | XapakTepucTHKa XMMHUYECKOTO 3J1e- §33, ynp.1-7,11
MEHTa Ha OCHOBAaHHHU €r0 TOJIOXKe- c.146-147
Hus B [lepuonnyeckoit cucteme

56 3navenne IleproanvIecKoro 3akoHa c.148, coobme-
u Ileproanueckol CUCTEMBbl XUMU- HUE T1I0 TEME
geckux seMenToB JI. Y. Mengene-
eBa
Xumnyeckasi cBa3b. Okucau-

TeJIbHO-BOCCTAHOBUTEIbHbIE pe-
akium (8 1)
57 NoHHast XUMUYECKast CBSI3b §34, ynp.3-5,
c.152
58 KoBaneHTHast XuMH4eCKas CBSI3b §35, ymp.3-6,
c.155

59 KoBaneHTHast moispHas XUMHYe- §36, ymp.3-6,
CKad CBA3b c.159

60 Meramnnueckass XMMUAYECKas CBSI3b JlabopaTopHbIit omsIT | §37, ynp.5-7,

Ne29 c.162
«M3roToBiaeHNEe MOJIEIH,
WUTIOCTPUPYIOLIECH CBOMA-
CTBa METaJUIMYECKON
CBSI3N
61 CrerneHb OKUCIICHUS §38, ymp.4-6,
c.165

62 OKHCIINTENIbHO-BOCCTAHOBHUTEIb- §39, ynp.5-9,

HBIE pEaKIUHA c.169
22
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O06o0IIeHne ¥ cHCTEeMaTH3aIlHs
3HaHui 1o TemaM «lleprnoanueckuii
3akoH u llepuoamdeckas cucrema
xumMuueckux anemMeHToB J[.1. Men-
JeJeeBa W CTPOCHHE aroMay |
«Ctpoenne BemecTBa. OKHCITH-
TEIbHO-BOCCTAHOBUTEIBHBIE pEaK-
0050508

[ToBTOpPUTH Ma-
parpadsl r1aBbl
IvV,V

64

Koutpoabnast paGora Ned 110
temaM «llepuoandeckuii 3aKOoH U
Ilepunonnueckas CHCTEMA
XUMHAYeCKnX  dmemeHtoB ..
MenzeneeBa U CTPOCHHE aTOMa» H
«Ctpoenue BEILECTBA.
OKHCIUTETBHO-
BOCCTaHOBHUTEIFHBIE PEAKIINN

Pe3eps (4 u)

65-68

TemaTuveckoe nIaHUPoOBaHMe JJ4 9 KJ1acca

Ne | HaumeHoBaHMe pa3iesioB H TeM

KoanyecTBo 4acoB

NPOrpamMMBbl Bcero KonTpoabhbie IIpakTHyeckue
padoThI PadoThI
1. | BeniecTBO U XUMUYECKUE PEAKITUU 18 1 2
Hemeranis!l 1 HX coeTMHEHUS 30 2 4
3. | MeTtauiel ¥ UX COEIUHEHUS 14 1 1
XUMHUS U OKpYXKaromias cpeaa 2 - -
[ToBTOpEHUE 2
Hroro 66 4 7
Hoypoqnoe INTAHUPOBAHHUE NJIsA 9 kiacca
Ne Tema IIpumeua- KonTpoabnasn
YPOKa HMS TOYKA
Tema 1. BemmecTBo H XUMHYECKHE PEAKIIHH 18
1 [ToBTopenue 8§ kinacca. [lepuonunueckuii 3axon [I,1. Mennene- T[IK
eBa
2 IToBTOpenwue 8§ kmacca. CTpoeHne BEMIECTBa. I1K
3 IToBTOpenue 8 knacca. BaxkHeimune kinaccbl HEOPraHMYECKUX IK
COEJIMHEHUH
4 Krnaccugukanus xumuieckux peakiuii CylmHOCTh OKUCITH-
TETHLHO-BOCCTAHOBUTENBHBIX peakiuii. Okuciutens. Boccra-
HOBHTETb.
5 OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITUH. METO T dIeK- YK
TPOHHOTO OaJyiaHca.
6 TemnoBoii a3 ekt xumuueckux peakuuil. [lonstue 06 3x30- U IK
9HIOTEPMUYECKHX PEaKLIUAX.
7 CxopocTh XuMHU4ecKknx peakunii. akTopbl, BIUSIONINE Ha YK
CKOpOCTh XUMHUYECKOH peakumu. Karanuszaropsl.
23
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8 [Ipaktnueckas padota Nel M3yueHue BiIusHUS yCIOBUN Ha 1P
CKOpPOCTb PEaKILIUH.

9 OO6paTuMOCTh peakinii. XUMHIEeCKOe paBHOBECHE U CTIOCOOBI
€ro CMELEHMSL.

10 Knaccudpukanms XUMHUUECKUX peakuii MO pa3IMyHbIM MIPH- IK
3HAKaM.

11 XuMHUYECKHE Peakiiui B BOJHBIX pacTBOpax.
DJEKTPOIUTHYECKAS TUCCOIUALIMST

12 DNEKTPONUTUYECKAS TUCCOIMALIMSI KUCIIOT, IIeJI0uel U CoeH.

13 Cnabbie ¥ CHIIBHBIC IEKTPOIUTHL. CTeleHb JUCCOIUAIIN. IIK

14 Peakmii MOHHOTO OOMEHA M YCIIOBHS X POTEKaHMsL.

15 Peakuun nonnoro oomena. [loiaHble U COKpalieHHbIE HOHHBIE IK
YpaBHEHHUS

16 | IIpakTiueckas padota Ne2 Pemenue skcriepuMeHTa b- Ip
HBIX3aJ1a4 1o Teme D1,

17 [lonsitre Tuaponms conell. O6o6menne no Temam 1 u 2

18 Koumponvuas paboma Ne 1 no memam 1-2 KP OOII-1

Tema 2. HemeTa/iIbl M MX COeTUHEHHS 29

19 [Tonoxxenue HeEMeTaIIOB B nepuoauyeckon cucreme .M.
MemnneneeBa, oOII1e CBOMCTBA U CTPOCHUE aTOMOB. [ ajlOreHsbI:
¢du3nUecKue U XUMHYECKHE CBONCTBA.

20 Xiop

21 XI10pOBOAOPOI. T

22 XJI0pOBOAOPOIHAS KHCIOTA

23 [IpaxTrueckas padora Ne3 [TomydeHue CONSTHON KUCIOTHI U I1P
U3Y4YEHHUE €€ CBOWCTB.

24 XapaKkTepUCTUKA KUCIOPOJA U CEPBI.

25 Cepa u e€ Gpusnyeckre 1 XMMHUYECKHE CBONCTBA

26 Ceposonopoa. Cynbhusl. T

27 Oxcuz cepri(1V). CepHucTas Kucyiora 1 e€ coJu.

28 Oxcuz ceprl(VI). CepHast KMCIIOTa U €€ COIH [IK

29 OxucauTensHbIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOIT KHC-
JIOTHI

30 BriuncieHus 1o XuMUYECKUM YpaBHEHUAM peakuuil. [Ipaktu- I1P
yeckast pabota Ne 4 «Pemienne skcriepuMeHTaIBHBIX 3aa4 110
teMe «Kuciopos u cepa»

31 KonTtposbHas pabora Ne2 no remam 3-4 KP OOII-2

32 A30T: ¢pusndeckre 1 XuMUIeckue cBoicTBa. OKCHIBI a30Ta.
KpyroBopoT a3ora B npupoze.

33 AMMuak. Pu3ndecKre u XUMHYECKHEe CBOMCTRA.

34 [Mpaktuyeckas padbora NoS. [TonmyueHrne aMMuaka 1 U3y4eHHe [P
€ro CBOWCTB

35 Conu aMMOHUSL.

36 A30OTHas KUCIIOTA U €€ COJIN I1K

37 OKuCIANTETbHBIE CBOWCTBA A30THOM KHUCIIOTHI

38 Conu a30THOM KUCJIOTHI. XUMUS B CEJIBCKOM XO035AHCTBE. A30T- K
HBIE YAOOpeHusl.

39 Dochop: huznueckue u XUMHIECKue cBoicTBa. Kpyrosopot
dochopa B mpupo/e.

40 Coenunenus gocdopa: okeun pochopa (V), oprodochopHas T
Kuciora u ee conu. PocdopHeie ynodopeHus.

24
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41 VYraepon, ¢pusndeckue cBoWcTBa. AJIOTPONHs yriepoaa: aji-
Mas3, rpaduT, kapouH, Qpysuiepersl. Kpyroropor yriepoaa B
npupoe.
42 XUMHUUECKHE CBOUCTBA yIiIepoJa. YTapHbIU ra3, CBOMCTBA, IK
¢bu3nonoruyeckoe efcTBIE Ha OPraHu3M .
43 Oxkcup yranepoaa (IV). YronpHast Kuciora u e€ Coiu.
44 IIpaktudeckas padora Ne 6. [Toryaenue okcuna yraepoma(lV) I1P
W M3y4eHHe ero cBoiicTB. Pacno3naBanne kapOoOHATOB
45 KpemHuii 1 ero coeiuHeHus.
46 Crexito. IlemeHT
47 Koumponvuas paboma Ne3 no memam 5-6 KP OOII-3
Tema 3. MeTajLibl M UX COeTHHEHHSI 14
48 OO0m1ast XapakTepUCTUKA METAJIIOB
49 HaxoxpaeHre MeTamuioB B IPUPOE U 00IIHEe CIIOCOOHI MOITyde-
HUSI METAJUIOB
50 XHUMHYeCcKHe CBOMCTBA METAIIIIOB. DJIEKTPOXUMUYECKUH Psift T
HaIPsHKEHUM METAIIIOB
51 Ilonsitue o Meramnypruu. CIuiaBbl.
52 [leno4YHbIC METAIIIBL.
53 [lemouno3emMenbHbIE METAILIBI. Marauii. I1IK
54 Kanpuuii 1 ero coenquaenus. JKecTKOCTh BOABI U CIIOCOOEI €€
yCTpaHEHHUsI
55 ATroMUHMIA
56 AmMdoTepHOCTh OKCHIa ¥ THAPOKCHUIA ATFOMHHUS I1K
57 Keneso.
58 CoennHeHus xenesa. I1K
59 IIpaktuueckas padora Ne7. Pemenue skcriepriMEHTANbHBIX 3a- 1P
Jad 1o TeMe «MeTaJuibl U MX COeIMHEHUS»
60 O606mu1eHne Mo TeMe MeTanisl
61 Konmponvnasa paboma Ne 4 KP OO0I1-4
«Ceonicmea memannoe I -I11 A zpynn I1CX3 JI.H. Menoe-
neeea»
Tema 4. Xumus u oxkpy:Kamoas cpeaa 3
62 BemlecTsa 1 MaTepualibl B )KM3HU YEJIOBEKA
63 BemecTBa u MaTepralibl B )KM3HU YEJIOBEKA
64 IToBTOpeHue
65 IloBTOpeHue
66 IToBTOpEeHue
Buabl u popMbI KOHTPOJISA
1K - ITucebmenHbIit KOHTPOIIb (5-10 MUHYT);
ITP - TIpakTnueckas padora;
YO- YcTHbIi onpoc;
KP - KontposnbHas paboTa;
T - TectupoBanue;
X]I - XuMU4YeCKUM TUKTAHT
25
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