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IHosicHuTeBbHAA 3aAIINCKA

OO0mas xapakTepucTUKA Y4e0HOTr0 npeamMera « XumMusi»

[Tporpamma o XuMUM Ha YpOBHE OCHOBHOT'O 00111eT0 00pa30BaHuUs COCTABICHA HA OCHOBE Tpe-
OOBaHMIi K pe3yJbTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTeJIbHOM ITPOrpaMMbl OCHOBHOT'O 0011ero oopa-
3oBaHus, npenacrabiieHHbIX B PI'OC OO0, ¢ yuétoM pacnpenenéHHbIX 1Mo KjlaccaM MPOBEPsieMbIX Tpe-
OoBaHMIi K pe3yJbTaTaM OCBOCHMs OCHOBHOW 00pa30BaTeNIbHON IIPOrpaMMbl OCHOBHOT'O 00111ero oopa-
30BaHMsI U JIEMEHTOB COJICP)KaHUs, PEACTABICHHBIX B Y HUBEPCATHLHOM KOAM(PHUKATOpE 10 XUMUH, a
TaKXe Ha OCHOBE (pe/iepajbHOM MPOrpaMMbl BOCIIMTAHUS O0YYAIOLIUXCS IPU MOJYyYEHUH OCHOBHOI'O
ob1ero oopazoBanus u ¢ yuérom KoHnenuuu npenogaBanust yaeOHOTo mpeaMera « XuMus» B 00paso-
BaTeNIbHBIX opranuzanusax Poccuiickoit depepannu, peann3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIE
nporpamMMmbl (yTB. Pemenunem Komnernn Munnpocsemenuss Poccumn, nportokon ot 03.12.2019 N
[1K-4BH).

CornacHo cBOEMY Ha3HAYEHMIO IIPOrpamMmMa [0 XMMUH SIBIISIETCS OPUEHTUPOM JUIsl COCTaBJICHHUS
pabouux aBTOPCKHMX MPOrpamMM: OHa NAET IpeACTaBICHUE O LeAX, o0Iel cTpaTeruu ooydeHus, Boc-
NUTAHUS U PA3BUTUSL OOYYAIOIIMXCS CPEICTBAMH Y4eOHOTO MpeaMeTa, yCTAaHABIMBACT 00s3aTeIbHOE
IIPEIMETHOE COJIEpKAHUE, IPEyCMATPUBAET paclpeesIeHHe ero Mo KjaccaM U CTPYKTYpUPOBaHHE €ro
110 pa3zesiaM U TeEMaM IPOTrpaMMBbl, OIIPEEISIET KOJIMYECTBEHHbBIE U KAUECTBEHHbIE XapaKTEPUCTUKH CO-
Jep>KaHus, 1aéT IPUMEpPHOE paciipe/ieieHue y4eOHbIX 4acoB 10 TEMATHYECKUM pa3zieaM MporpaMMbl
U PEKOMEHIYEMYIO TI0CIIEI0BATENIbHOCTh UX U3YUYEHHUS C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMET-
HBIX CBSI3€H, JTOIrMKHM y4eOHOTO MpoLecca, BO3PACTHBIX OCOOCHHOCTEH 00y4aroLXCsl, ONPeeseT BO3-
MO>KHOCTH TIpEIMETa JUIS pean3ali TpeOOBaHUH K pe3ylibTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTelb-
HOM MporpaMMbl Ha YpOBHE OCHOBHOTI'O 001I1eTr0 00pa3oBaHMsl, a TaKkke TpeOOBaHUMN K pe3yibTaTam o0y-
YEeHMs] XUMUU Ha YPOBHE LI€JIe U3ydeHUs IpeMeTa U OCHOBHBIX BHJ/I0B yueOHO-II03HABATEIIbHOM /1es-
TeJNBbHOCTHU (Y4eOHBIX JEHCTBUIT) yUCHHKA [0 OCBOGHUIO Y4€OHOIO COAEp KaHuUs.

Bxutag xuMum B TOCTHXKEHHE I1€JIe OCHOBHOTO 00IIEero 00pa3oBaHHs 00YCIOBIEH BO MHOTOM
3HaYCHWEM XMMHUYECKO HayKH B TIO3HAHUH 3aKOHOB TPUPOIBI, Pa3BUTHH MPOU3BOAUTEIBHBIX CHII 00-
IIECTBA U CO3/1aHUU HOBOU 0a3bl MaTepUaIbHOM KyJIbTYpHI.

XUMUS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK pacpOCTpaHmiIa CBOE BIMSIHUE HA Bce 00JIa-
CTH 4YE€JIOBEYECKOI'0 CYILECTBOBAaHMS, 3a/jajla HOBOE BHJIEHHE MUPA, CTajla HEOThEMJIEMBbIM KOMITOHEH-
TOM MHPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XUMHHU CIYKUT OCHOBOU
i popMUPOBaHUS MUPOBO33PEHUS YeNIOBEKa, €ro MPEAICTaBIEeHUI 0 MaTepuaIbHOM €AMHCTBE MUPA,
BAKHYIO POJIb UTPAIOT (popMHUpyeMble XUMUEH MIPEICTABICHNS O B3aUMOIIPEBPAILIEHUAX YHEPTUU U 00
HBOJIIOIIMM BEILECTB B MPUPOJE, COBPEMEHHAs XUMUS HAIpaBjeHa Ha pellieHue Io0abHbIX MpodiieM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKON, MUIIEBOM M HKOJIOTUYECKOM Oe3-
OIAaCHOCTH, POOJIEM 3/IpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3Haue€Hus XMMHH B ’KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH
POJIb XUMHUYECKOT0 00pa3oBaHus. B miane conpanuzanuy OHO SBJISIETCS OJJHUM U3 YCIOBUM GOpMHpPO-
BaHUS MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMeHHOMY YeI0BEKY XMMUYECKHE 3HAaHHUsI HEOOXOTUMBI [Tl pUoOpeTeH s O0IIEeKYIbTYp-
HOTO YPOBHSI, IO3BOJISIIOIIETO YBEPEHHO TPYJAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBaTh B MHOTO-
00pa3Hoil *KM3HM O0ILECTBa, ISl OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOLIEHHUS K CBOEMY 3[J0POBBIO U
3JI0pOBBIO IPYTUX, K OKpY:KaroIllel MpUpoJHON cpeie, JUIsi TpaMOTHOTO MTOBEACHUS IPU UCIIOJIb30BAHNUN
Pa3IMYHBIX MAaTEPUAIOB U XMMHUYECKUX BEILECTB B IOBCEIHEBHOM JKU3HH.

XuMuyeckoe o0pa3zoBaHHe Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs ABJsSETCS 0a30BBIM IO
OTHOIICHHUIO K CHUCTEME OOILIero XMMHUYecKoro oOpas3oBaHus. I103TOMy Ha COOTBETCTBYIOIIEM €My
YpOBHE OHO pealin3yeT NPUCYIINE 001IEMY XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE [IEHHOCTH, KOTOphIE
OTpaXKaroT TOCYAapCTBEHHbIE, OOIECTBEHHBIE U UHIUBHUIYaJIbHbIE TOTPEOHOCTH. DTHM OIpeaeseTCs
CYLIHOCTB OOIIeH cTpaTeruu 00y4yeHusl, BOCIUTAHUS U Pa3BUTHS 00yUYaIOLIUXCsl CPEICTBAMU y4E€OHOTO
IpeaMeTa.

H3yuenue xumuu:
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CIOCOOCTBYET pealn3aiiii BO3MOXKHOCTEH JJI1 CaMOpa3BUTHS M (DOPMHUPOBAHHS KYIBTYPBI JTHY-
HOCTH, ¢€ 001IeH 1 PyHKITMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBILIICHHS U TBOPUECKHUX CITIOCOOHOCTEN 00yUalOINXCsl, HaBbI-
KOB HX CAMOCTOSITENIbHOM y4eOHOM eI TeIbHOCTH, SKCTIEPUMEHTANIBHBIX U UCCIIEIOBATENIbCKUX YMEHHH,
HEOOXO/MMBIX KaK B IIOBCETHEBHOMN JKU3HHU, TaK U B MPO(PECCHOHANBHON NeITeIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIAIa HA
€IMHCTBO TIPUPOABI U UYEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTarnoM B (OPMHUPOBAHUU ecTe-
CTBEHHO-HAyYHOU IPaMOTHOCTH O0yYarOIINXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHUe 00Yy4arOIIHUXCS.

HasBannble HampaBiieHUs B 00yUYEHUU XUMHUH 00ECTICUNBAIOTCS CIICIIU(PUKON Co/IepKaHus yaeo-
HOTO MPEIMETa, KOTOPBIH SIBJISIETCS NEarorH4eCcky aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XH-
MHH HA OIIPENEIEHHOM JTale €€ pa3BUTHUSA.
Kypc XxuMum 0CHOBHOI HIKOJIBI OPHEHTHPOBAH HA OCBOCHUE 00YYaIOUIMMHCS OCHOB HEOPTaHUIECKON

XUMHHU U HCKOTOPBIX MMOHATHH U CBCIIGHI/Iﬁ 00 OTACJIBbHBIX 00BEKTaX OpFaHH‘IeCKOfI XUMUU.

CrpykTypa cofep:kaHus npeamera c(hopMUpoBaHa Ha OCHOBE CUCTEMHOIO MOAX0/1a K €ro U3y-
yeHuto. CozmeprkaHue CKIIAJbIBAETCS U3 CUCTEMbI OHITUH O XMMHUYECKOM JIEMEHTE U BELIECTBE U CH-
CTE€MBI MOHATUH 0 XUMHUYECKOM peakiuu. O6e 3TU CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 MPUHIIUITY
IIOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHMM HA OCHOBE TEOPETHUYECKUX IPEICTaBICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs lleproanueckoro 3akona
JI.1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUMU aTOMa U XMMHUYECKOW CBSA3H,
IIPEJCTAaBICHUNA 00 JIEKTPOIMTUYECKOI JUCCOLMAllMU BELUIECTB B pacTBOpax. TeopeTHueckue 3HaHUs
paccMaTpuBarOTCS Ha OCHOBE AMIIMPUYECKHU MOJTYYEHHBIX U OCMBICIEHHBIX (PAaKTOB, Pa3BUBAIOTCS IO-
CJIeZIOBATENIbHO OT OJJHOTO YPOBHS K JPYroMY, BBINOJHSAS (GYHKIHUU OOBSACHEHHS U IPOrHO3UPOBAHMS
CBOMCTB, CTPOEHHSI U BO3MOKHOCTEH ITPAKTUYECKOIO IPUMEHEHHUS U ITOJIyYEHUs U3y4aeMbIX BELIECTB.

Taxast opranuzanus coJiepxaHus MPOrpaMMBbl CIIOCOOCTBYET MPEACTABICHNUI0 XUMHUUECKON CO-
CTaBIISIONIECH HAYYHOH KapTHHBI MUpA B JIOTHKE €€ CHCTeMHON mpuposl. Tem cambiM oOecrieunBaeTcst
BO3MOKHOCTb (POpMUPOBaHMS y 00yUarOIUXCsl IEHHOCTHOTO OTHOILIEHHSI K HAYYHOMY 3HAHHIO U METO-
JlaM IIO3HaHUA B HayKe. Ba)KHO Tak)ke 3aMETUTh, YTO OCBOCHME COAEPKAHMS Kypca MPOUCXOIUT C IPHU-
BJICUECHUEM 3HAHUN U3 paHee N3YYEHHBIX KypcoB: «OKpyxaromuil Mup», «buonorus. 5—7 knacce» u
«®Dusuka. 7 Kmacey.

e u3yyeHus y4e0HOro Kypca « XuMus»

K HampaBieHHMIO MEepBOCTENEHHON 3HAUMMOCTH NPU peau3alii 00pa3oBaTeIbHbIX (DYHKIHIT
npenMera «XUMHUsD TPAJUIIMOHHO OTHOCAT (POPMUPOBaHKE 3HAHUIM OCHOB XMMHYECKON HAayKH Kak 00-
JIACTU COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3 KOM-
[TOHEHTOB MUPOBOMU KYJbTYpHL. 3a7a4a peAMeTa COCTOUT B (POPMUPOBAHMH CUCTEMbBI XUMUYECKHUX 3HA-
HUI — BaKHEHIINX (AaKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJOKEHUH, TOCTYIHBIX 0000IIeHN I
MHPOBO33PEHUYECKOr0 XapaKTepa, A3blKa HayKH, 3HAHUN O HayYHBIX METOJIaX W3y4YEHUs BEIIECTB U XH-
MHUYECKUX PEAKIMH, a TakKe B (GOPMUPOBAHUU U Pa3BUTUU YMEHUHN U CIIOCOOOB AEATENIBHOCTH, CBA3aH-
HBIX C IJIJAHUPOBaHUEM, HAOJIIOJCHUEM M MPOBEACHUEM XHMHUYECKOTO 3KCHEPHUMEHTa, COOII0ACHUEM
npaBui 0€30MacHOro 0OpaleHus C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH.

Hapsiny ¢ aTuM nenu uzydeHus npeamera B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C y4E-
TOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopasoBanusi. CeroHs B 00pa3oBaHUM 0COO0
3HAYUMOM MPU3HAETCS HANPABICHHOCTh OOYYEHUS Ha pa3BUTHE U CAMOPA3BUTHE JTUYHOCTH, (HOpMHPO-
BaHUe €€ MHTEJUIEKTa U 001Iel KyabTypbl. O0ydeHne YMEHHUIO YUUTHCS U MPOJIOJKATh CBOE 00pa3oBa-
HUE CaMOCTOSITEIIbHO CTAHOBUTCS OHOM M3 BaXKHEUIINX PYHKIMNA yueOHBIX MPEIMETOB.

B cBsi3u ¢ 3THM IIpU U3yYEHUH MpEIMETa B OCHOBHOMH IIIKOJIE JOMUHUPYIOILEe 3HaYeHUE pro0-
penu Takue 1eu, Kak:
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(dbopMHpOBaHUE UHTEIUICKTYaIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPY/I-
HUYECTBY, CAMOCTOSTEIIPHOMY NMPHHSITHIO PEHICHUH, CIIOCOOHOW amamnmTUpOBaThCs K OBICTPO MEHSIO-
IMAUMCA YCIIOBUSAM JKU3HU,

HaIpaBJIECHHOCTh OOYUYEHHs HAa CHCTEMATHYECKOE MPUOOIIEHNE 00yJaIONUXCsl K CAaMOCTOSI TEb-
HOU MTO3HABATEIILHOM JeATeIbHOCTH, HAYYHBIM METO/IaM TMIO3HAHHUSI, (POPMUPYIOLTUM MOTHBAIIHIO U pa3-
BUTHE CITIOCOOHOCTEH K XUMUH,

obecrieueHne yCIOBUH, CIIOCOOCTBYIOIIUX PUOOPETCHUIO 00 YUYAIOIIIMMICS OIBITa Pa3HO00pas3-
HOW JIeSITeTIbHOCTH, TTO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIETEHIIUI ), UME-
HOIHUX YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTHU,

(dbopMHUpOBaHUE YMEHUN OOBSCHSITH M OLICHUBATD SIBJICHUS OKPYXKAIOIIETO MHpa HA OCHOBAaHHU
3HAHUU U OIIbITA, MMOJYYCHHBIX ITPHU U3YUYCHUN XUMUH,

dbopmupoBaHUE y 00yJarOIINUXCS TYMaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XUMHU-
YeCKUX 3HAHUU IS BRIPAOOTKU IKOJOTHYECKH IIeJIeCO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOM JIes-
TEJIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYXKAIOIICH TIPUPOIHON CPEIIbI;

pa3BUTHE MOTUBAIMH K 00yYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIMTAHHUIO Ha OC-
HOBE YCBOCHHS OOIICUYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Hpodwis u
HANPaBJICHHOCTH JaJIbHEHIIET0 O0yYCHHUS.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B cucreme o0miero o6pa3oBaHust XuMus IpU3HaHa 0053aTENbHBIM yY€OHBIM MIPEAMETOM, KOTO-
PBIi BXOJUT B COCTaB IpeaMeTHON 00nacTu «EcTecTBEeHHO-HayuHbIE IPEAMETHIY.

OO1ee 4MciI0 4acoB, peKOMEHOBAHHBIX Ui M3ydeHus xumun, — 134 vaca: B 8 kiacce — 68
gacoB (2 gaca B HezIelo0), B 9 kitacce — 66 dacoB (2 gaca B HEJIemI0).

Jlis Kaxa0ro Kiacca npeaycMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET ObITh UCTIOJb-
30BaHO yYaCTHHKaMHU 00pa30BaTeILHOTO MpoIecca B eNsX (GOopMUpOBAaHUS BAPHATUBHON COCTABIISIO-
el conepikanus KOHKPETHON paboueil nmporpammel. [Ipu sTom oOs3arenvHas (MHBapUaHTHASI) 4acTh
COJIEpKaHUsl yIeOHOTO0 MPEeAMETa, YCTAHOBICHHASI IPOrPaMMOM 110 XMMHH, U BPEMs, OTBOJIUMOC Ha e
W3YYEHHUE, JOJKHBI ObITh COXpaHEHBI OTHOCTHIO.

Conep:xxkanmne y4e0HOro Kypca « XuMHus»

Conep:xanue o0yuenus B 8 kiacce.

IlepBoHauya/ibHbIE XMMHUYECKHE TOHATHSA

ITpenmer xumuu. Ponbs Xumuu B )KU3HU yenoBeka. Tena u Benjectsa. dusznueckre CBOMCTBA Be-
uiecTB. ArperaTHoe cocTostHue BeulecTB. [IoHsATHE 0 MeTOax MO3HAHUS B XUMHUHU. XUMHS B CUCTEME
Hayk. UucTele BemecTBa U cmecu. CriocoObl pa3/iesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 7IeMEHThl. CUMBOJIBI XUMHUYECKUX 31eMeHTOB. [IpocThie
CJIO’KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popMyna. BaneHTHOCTh aTOMOB XMMHUECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA CO-
ctaBa BemiecTB. OTHOCHUTENbHAsi aTOMHas Macca. OTHOcUTeNIbHas MOJIEKyJsgpHas macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

duznyeckue U XUMUUECKUE BICHUS. XUMUYECKas peaklys U e€ MpU3HaKHU. 3aKOH COXPaHEHUS
Macchl BelIecTB. XUMHUUecKrne ypaBHeHus. Kimaccudukamuss XMMHUECKUX peakiuii (CoeTUHEHus, pa3-
JIO’KEHM S, 3aMeleHusI, 0OMEHa).

XUMHUUECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XUMHUECKON MOCYI0H, ¢ MpaBuiIaMu paboThI B J1abo-
paTopuu ¥ mpuéMaMu 0OpaleHus ¢ JadopaTOpPHBIM 000PYTOBAaHWEM; N3YUEHUE U ONUcaHue Gu3nde-
CKUX CBOMCTB 00pa3Ii0B HEOPraHMYECKUX BEILIECTB; HAOMI0eHne (U3NUECKUX (IIaBIeHHe BOCKa, Tasi-
HUeE JIb/1a, pACTUpPAHUE caxapa B CTYINKE, KUIIEHNE U KOHJEHCALIHsI BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH,
MPOKAJIMBAHUE METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) sIBIIEHUH, HAOII0ACHNE U OIH-
caHHe MPU3HAKOB MPOTEKaHUSI XMMUYECKUX PeaKIMi (pa3ioxeHHe caxapa, B3auMOJEeWCTBUE CEpHOU
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KHCJIOTHI ¢ XJI0pUI0oM Oapus, paznoxenue runpokcuaa meau(Il) mpu narpeBanuu, B3auMoieCTBHE JKe-
ne3a ¢ pactBopom coiu meau(ll)); n3yuenne crnocoOoB pazaeseHusi cMecei (C MOMOIBI0O MarHuTa,
¢uIbTpOBaHME, BBIIAPUBAHUE, AUCTHWIULALMSA, XpoMmaTtorpadus), MpOBEIECHHE OUYMUCTKH IMOBAPECHHOMN
COJIM; HAOJIOIEHUE U ONUCAaHKE Pe3yJIbTaTOB MPOBEACHHUSI OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXpaHe-
HUS1 MaccChl; CO31aHUE MOJIETIEN MOJIEKYJI (IIApPOCTEPKHEBBIX ).

BaskHeiinue NpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — aneMeHT u npoctoe BemiectBo. Haxoxie-
HUE KHCIIOpoJa B Mpupoze, Guznyeckue U XuMudeckue cBoiicta (peakiuu ropenusi). Oxcuasl. [Tpu-
MeHeHue Kuciopoaa. CrocoObl MoTydeHHs KUCIOpoaa B 1a00paTopuu U IPOMBIIUICHHOCTH. Kpyroso-
poT kucnopoa B nmpupoe. O30H — aJIOTponHas MOAUDUKAIIS KUCIOPOa.

TeroBoil 3 peKT XUMUYECKON peaKkIiy, TEPMOXUMUYECKHE YPABHEHUS, SK30- U SHJIOTEPMHU-
yeckue peakuuu. TOmMBO: yroib U MeTaH. 3arpsi3HeHHE BO3AyXa, yCUJICHUE MapHUKOBOro 3¢ deKra,
pa3pylIeHre 030HOBOIO CIIOSL.

Bopopon — anemeHT u npoctoe BeuiecTBo. Haxoxaenue Bogopoaa B mpupoae, Gu3nyecKkue u
XUMHUYECKHUE CBOIMCTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHcioTel U couu.

KonuuectBo BemecrBa. Mosib. Moisipaast Macca. 3akoH ABOTrajapo.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoJibl. Boja kak pactBopureinb. PactBopsl. HachlllieHHbIE U HEHACHIILIEH-
HbIE pacTBOPbI. PacTBOpUMOCTH BEHIECTB B BOAE. MaccoBas 10Jis BEIIECTBA B paCTBOPE. XUMHUYECKHE
cBoiicTBa BoJbl. OcHOBaHusA. Poib pacTBOpOB B MpHUpOAE U B KU3HM 4yenoBeka. KpyroBopoT Bojbl B
Mpupo/ie. 3arpsi3HEHHE MPUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOIHBIX BOJI.

Knaccugpurayus neopeanuueckux coeounenuti. Oxcunpl. Kiaccudukaius okCHI0B: coieodpa-
3yrolie (OCHOBHBIE, KUCIOTHBIE, aMpOoTepHbIe) U HecoleoOpasyomue. HoMeHnkmaTypa oKCuaIoB (Mex-
JyHapoaHas ¥ TpuBHaIbHAas ). OU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCHUIOB. [lomydeHne okcumaos.

OcnoBanus. Kiaccudukanus ocHOBaHUMN: MIENOYM U HEpaCcTBOpUMBbIE ocHOBaHMs. HomeHka-
Typa OCHOBaHUH (MEXAyHapoHas U TpuBUaibHas). Ousnueckre 1 XUMUYECKUE CBOMCTBA OCHOBAHUH.

[TonyyeHue ocHOBaHUIA.

Kucnotel. Knaccuduxanusa kucnor. Homenknatypa Kuciaor (MeXIyHapoHasi U TpUBUATIbHAS).
du3nyeckue 1 XMMU4YeCcKue cBorcTBa KUCIOT. Psan aktuBHoctu metamuioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Comu. HomeHnknatypa conell (MexayHapoaHas U TpuBUanbHas). Ousnueckue U XUMHUECKHE
cBoricTBa cosell. [lonydenue coieil.

['eneTnueckasi CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUMN.

XHUMHUYECKUN DKCIEPUMEHT: Ka4eCTBEHHOE ONPEIEICHUE COACPKAHUS KHUCIOPOJa B BO3yXE;
MoJiyueHue, cooupaHue, pacro3HaBaHWe M U3YYE€HHE CBOMCTB KUCIOPOJa; HAOMIOACHHE B3aUMOJICH-
CTBUS BEIIECTB C KUCIOPOJOM U YCJIIOBUSI BOSHUKHOBEHUS W TIPEKpAIlleHHs TOpeHus (ToXkapa); o3Ha-
KOMJICHHE C 00pasllaMHi OKCHIOB M OMHUCAHHE WX CBOICTB; MONy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
U3Y4YE€HHE CBOICTB BOJOpoja (TopeHue); B3auMoaeicTeue Bogopoaa ¢ okcugom mMeau(ll) (sozmoxHo
MCIOJIb30BaHUE BUIEOMATEPUANIOB); HAOIIOAEHHE 00Pa3I[0B BEUIECTB KOJMYECTBOM | MOJIb; UCCIEN0-
BaHHE OCOOEHHOCTEHW pacTBOPEHMSI BEILECTB C Pa3IM4HOI paCTBOPUMOCTHIO; IPUTOTOBIEHUE PACTBO-
POB C onpeaenEéHHON MacCOBOM J10JIei pacTBOPEHHOTO BELIECTBA; B3aUMOCHCTBUE BOJbI C METAINIAMU
(HaTpueM U KaJibleM) (BO3MOXKHO HCIIOJb30BaHUE BUIEOMATEPHAIIOB); ONIPEACIICHUE PAaCTBOPOB KHUC-
JIOT ¥ [IeNIoYel ¢ MOMOIIbIO MHIUKATOPOB; UCCIIEI0OBAaHUE 00pA3IIOB HEOPTaHUYECKHX BEIIECTB pa3iny-
HBIX KJIACCOB; HAOJI0/IEHUE U3MEHEHHSI OKPACKU MH/IMKATOPOB B PACTBOPAX KUCJIOT U LIEN0Yei; n3yde-
Hue B3aumojierictBus okcuna meau(ll) ¢ pactBopom cepHOM KHCIIOTHI, KUCIOT ¢ METAJIJIaMU, PeaKIuil
HEUTpAIM3alUH; TOJTyYEHUE HEPACTBOPUMBIX OCHOBAHHU, BHITECHEHUE OJTHOTO METajlla APyruM U3 pac-
TBOpA COJIM; pEIIEHUE IKCIIEPUMEHTAIbHBIX 33/a4 110 TeMe «BaxHel1ne Ki1acchl HEOPraHUYECKUX CO-
€IUHEHUINY.
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Iepuoauueckuii 3axoH u Ilepnoanyeckas cucrema xuMuyeckux 3jaemenTos JI. M. Menne-
JieeBa.

Crpoenne aroMoB. XuMnueckas cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBble MOMBITKY KIacCU(PUKAIIUN XUMUUYECKUX 3JIeMeHTOB. [oHATHE O rpyIax CXOIHBIX 3Jie-
MEHTOB (I11€JI0YHBIE U LEJI0YHO3EMEIbHBIE METAJIbI, FAJIOT€HbI, UHEPTHBIE I'a3bl). DJIIEMEHTHI, KOTOPbIE
00pa3yroT aM(pOTEepHbIE OKCUJIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemenTos 1. . Menneneesa.

Kopotkonepuoanas u puHHonepuoanas ¢popmsl [leproaundeckoil cucteMbl XUMHUUECKHUX 3JIe-
MeHToB [[. . Menneneesa. [lepuoasl u rpynmnbl. @U3HUECKH CMBICH ITOPSAIKOBOTO HOMEPA, HOMEPOB
[I€PUO/IAa U IPYIIIbI 3JIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tomnsl. DiekTponbl. CTpOCHUE IIEKTPOHHBIX 000-
JIoYeK aToMOB NepBbiXx 20 xuMuueckux 3jeMeHToB [lepunoanueckoit cucremsl . 1. Menaeneena. Xa-
pPaKTEepUCTHKA XUMUYECKOI'0 3JIEMEHTA 10 ero noJoxkeHuro B [lepuonuyeckon cucreme . M. Menne-
Jieena.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U He-
METaJUIMYECKUX CBOMCTB I10 rpynmnamM u nepuojgam. 3nadenue [lepuonnueckoro 3akona u Ilepunonnye-
CKOM CUCTEMBI XUMUYECKUX JIEMEHTOB I pa3BUTHs Hayku U npaktuku. /1. 1. MenneneeB — y4éHblil
U TPaKJaHUH.

Xumnueckasi cBsizb. KoBaneHnTHas (MosasipHas U HEMOJSIPHAsi) CBsI3b. DIEKTPOOTPUILIATEITLHOCTh
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH IKCIIEPUMEHT: U3yueHue 00pa3ioB BELECTB METAJIJIOB U HEMETAIIJIOB; B3aUMO/IEH-
CTBUE T'MJIPOKCHIA IUHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH; TPOBEICHHUE OINBITOB, MIUTFOCTPUPYIOLIUX
IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOpEeHNE, peakiuu pa3aoKeHUs], COETUHEHUS).

Mescnpeomemmnuie ceasu.

Peanuzanus MexnpeIMEeTHbIX CBSI3€H MIPU U3YYEHUU XUMHHU B 8 KJIacCe OCYIIECTBIIAETCS YEPe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHSATUH, SBISIOIIUXCS CHUCTEM-
HBIMU JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01re ecTecCTBEHHO-HAYUHbIE TOHITHS: HAyYHBIN (aKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIINU3, CUH-
Te3, KIacCU(PUKAINS, TIEPHOANIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOICTTMPOBAHNE, U3MEPEHUE, MO-
JeJ1b, SIBJICHUE.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, PAAHUOAKTHB-
HOCTB, MOJIEKYJIa, IEKTPUUECKUI 3aps]l, BEIIECTBO, Telo, 00bEM, arperaTHOe COCTOSTHUE BEIECTBa,
ra3, pU3n4YecKue BeJIMYNHbI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMBbIE,
TOIUINBO, BOJIHBIE PECYPCHI.

Conep:xanue o0yuyeHus B 9 kiacce.
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BemecTBo M XUMHYeCKasi peaKust

ITepuonnueckuii 3axoH. [lepuonnueckas cucrema xumudeckux snementoB 1. . Menneneena.
CrpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX Ie-
PHOJIOB, Kausl, KAJIbLUSA U UX COCAVMHEHUN B COOTBETCTBUU C IOJIO0XKEHUEM 3JIeMeHTOB B [lepnonnye-
CKOH CHUCTEME U CTPOCHHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUAbl XMMHYECKON CBA3M. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHCH-
MOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3HU.

Knaccugukaius u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHapoHas U TPUBHUAJIbHASA).
XHUMHYECKHE CBOMCTBA BEUIECTB, OTHOCSILUXCS K PAa3IMYHbIM KJIacCaM HEOPraHMUYECKUX COEIMHEHUH,
TEHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccugukaius XuMHUYECKUX PEaKIMii O Pa3IMYHbIM MPU3HAKaM (IO YHCITY M COCTaBY y4acT-
BYIOILMX B PEAKLIUHU BEIIECTB, M0 TEIIOBOMY 3((EKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIICHHUS] XUMUYe-
CKHX 3JIEMEHTOB, I10 00OpPAaTUMOCTH, 110 YYaCTUIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKIIMH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTHE O CKOPOCTH XMMUYECKOH peakiuu. [lonsaTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUYE-
CKUX peakuusax. [[oHATHE 0 TOMOTeHHBIX U T€TEPOreHHbIX peakuysx. [IoHsaTHe 0 XUMUYECKOM PaBHO-
Becuu. DakTopbl, BIUAIONINE HA CKOPOCTh XUMUYECKON PEAKIIUY U MTOJIOKEHNE XUMUYECKOT0 PaBHOBE-
cusl.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU, SJIEKTPOHHBINA 0alaHC OKUCIUTEIbHO-BOCCTAHO-
BUTEJIbHOU peakunn. COCTaBICHUE YPAaBHEHUHN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C UCIIOb-
30BaHUEM METO/ia 3JIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HE AIIEKTPOJInThl. KaTHOHBI, aHu-
OHbl. MexaHMU3M JUCCOLMAlMU BEIECTB C PA3IMUYHBIMU BUJAMH XUMHUYECKOHN cBsi3u. CTeneHb JUcco-
nuanuu. CuiibHbIE U c1a0ble 3JIEKTPOJIUTHL.

Peakmin moHHOTO OOMEHa. Y CIIOBHS IPOTEKAHUS PEAKIIMi HOHHOTO OOMEHA, TIOJIHBIC H COKpa-
LIEHHBIE HOHHBIE YPaBHEHUS peakuuil. CBOWCTBA KMCIOT, OCHOBAHUM U COJIEH B CBETE MPEICTABICHUN
00 AJEKTPOIUTHYECKOH qucconanni. KadecTBeHHbIE peakiny Ha HOHBIL. [IoHATHE O THAPOIN3E CONEH.

XVMMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOAEIIIMU KPUCTAIUIMUECKUX PEIIETOK HEOPTraHu-
YECKUX BEILIECTB — METAJUIOB UM HEMETAUIOB (rpadura U anmasa), CIO0XKHBIX BEILECTB (XJI0pHaa
HaTpHs); UCCIIEOBAHUE 3aBHCUMOCTH CKOPOCTH XMMMYECKOH peakluu OT BO3JEHCTBUS pPa3IMUHBIX
(bakTOpOB; HCCIIEOBAHUE HIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECca AUCCOLUUAIINH KHCIIOT,
11e704el 1 cosel (BO3MOXKHO MCII0JIb30BaHUE BUAEOMATEPHUAIIOB); MPOBEICHUE OMNBITOB, MWILTFOCTPHPY-
IOLUX MTPU3HAKK IPOTEKAaHUS peaklnii MFOHHOTO oOMeHa (oOpa3oBaHMe OcajiKa, BblIeJIEHUE ra3a, oopa-
30BaHME BOJbl); OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUN
(ropeHue, peakliiuy pa3iokKeHHsl, COEIMHEHNS); paClIO3HAaBaHUE HEOPTaHUUYECKUX BEUIECTB C TOMOUIBIO
KAueCTBEHHBIX PEAKLIUH HA MOHBI; PEIIEHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl M X cOeIUHEHUS

Obwas xapaxmepucmuxa 2anocerod. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbIE CTEIIEHU
okucneHus. CTpoeHne U Gpu3n4ecKrue CBOMCTBA MPOCTHIX BELIECTB — raJOr€HOB. XMMHUYECKHE CBOM-
CTBa Ha IpHUMepe Xjopa (B3auMOJEICTBHE ¢ MeTaJUIaMH, HEMETaJIaM1, IIeJIouaMu). XJI0POBOJOPO/I.
ConsHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YEHHUE, IpUMEHEHHE. JleiicTBUe Xopa U XJIOpOBOJO-
pOJia Ha OpraHu3M 4YesioBeKa. BaxkHeume XJI0puasl U UX HaXOXKICHUE B IPUPOJIE.

Obwas xapakxmepucmuxa s1emenmog VIA-epynnor. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTep-
HbIE€ CTENIEHN OKHUCIICHUSI.

Crpoenue u ¢pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJJIOTPOIHBIE
MoauUKAIIIU KUCIOPO/Ia M Cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTpOeHUE, PU3nIecKue
U XUMHUYecKHe cBolcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KHUCIIOTa,
($hU3UYeCKre U XUMUYECKHE CBOMCTBA (00IINe KaK MPEeACTaBUTENS Kilacca KUCIIOT U CIIeu(pUIECKre).
XUMHUYECKUE PEaKlny, JIeXKAIHe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MONyYeHHsI CEPHOM KHUCIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KAYeCTBEHHAS peaKIns Ha cyibdaT-uoH. Haxoxnenue cepol u eé
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COeMHEHUH B pupojie. XUMUYECKOe 3arpsi3HEHIE OKPYXKAIOIEH Cpeibl COeNMHEHUSIMU CephI (KUCIIOT-
HBIE JTOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBPAaIleHuUS.

Obwas xapakmepucmuka s1emenmog VA-epynnei. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTep-
HbIE CTENIEHN OKHCIICHUSI.

A30T, pacnpocTpaHeHue B pUpoJe, GU3NIEeCKue U XMMUYeCKHue cBoiicTBa. KpyroBopor azora B
npupojae. AMMHaK, ero Gu3ndeckue 1 XuMHUYECKHe CBOMCTBA, MoTyYeHue u npuMmenenue. Conu amMmmo-
HUS, UX QU3NYECKUE U XUMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHAst peaKiiusi Ha MOHBI aMMOHUSI.
A3oTHas kucioTa, e€ nojaydeHue, puandyeckrue U XMMHUUYECKHEe CBOMCTBa (00IIMe KaK MpeCTaBUTENs
KJ1acca KUCIOT U cienndudeckue). Mcrnonb3oBanue HUTPATOB U COJICH aMMOHHUS B KaUeCTBE MUHEPAIIb-
HBIX YI0OpEeHHIA.

XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpebl COSNMHEHMSIMU a30Ta (KUCIOTHBIE JI0XK/IH, 3a-
IpA3HEHHUE BO3TyXa, IOYBBI U BOJIOEMOB).

®docdop, amnorpornHsie Moaudukanyuu Gochopa, hpusnuecKue U XUMHIECKUe CBOMCTBa. OKCHIT
dbochopa(V) u dpochopHas kuciora, pu3nueckre 1 XMMHUIECKUE CBOMCTBA, MonydeHue. Kcmnonb3oBa-
Hue pocdaToB B KaueCTBE MUHEPAIBHBIX yI0OPEHHIA.

Obwas xapaxmepucmuxa s1emenmos 1VA-epynnvi. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTep-
HBIE CTETICHH OKUCIICHHUS.

Yraepos, aloTporHbie MouGUKAIMK, paCIPOCTPaHEHUE B IpUpPoJE, GU3NUECKUE U XUMUYe-
ckue cBomcTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux Gu3ndeckue u
XMMHYECKHUE CBOMCTBA, ACHCTBHE HA JKUBBIE OPTaHU3MBI, MTOJIyU€HUE U MPUMEHEHHE. JKOJIOTHYECKHe
poOJIeMBI, CBsI3aHHBIE ¢ OKcHIoM yriaepoaa(lV); runoresa rimodaapHOr0 MOTEIUICHHSI KITUMAaTa; TapHH-
KOBBIN 3 (PeKT.

VYronbHas KUCIIOTA U €€ COIH, MX (PU3NIECKHE U XUMUIECKHE CBOICTBA, IMOJIydeHUE U IPUMEHE-
nue. KauecTBenHnas peakuus Ha kapOoHaT-uoHBI. Mcnons30BaHne kapOOHATOB B OBITY, MEAUIIMHE, TIPO-
MBIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAUHEHHX yriepoaa (MeTaH,
9TaH, STHJICH, alleTHIICH, 3TaHOJI, TIUIEPHH, YKCYCHasl KHCIO0Ta). MIX cocTaB U XMMHUYECKOE CTPOCHHE.
[TonsiTHe 0 OMOMOTMYECKH BAaXKHBIX BEIIECTBAX: KHUPaAX, O€JIKaxX, YrIeBOAaX — M UX POJHU B KU3HU Ye-
JIOBEKa.

MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTMHEHUHN.

KpemHuuii, ero ¢pusnyeckre u XUMUYECKHE CBOMCTBA, MOydeHue U npuMeHenne. CoeanHeHus
KpemHus B npupoje. O6mue npeacrasienus o0 okcuae kpemuus(IV) u kpemuueBoit kucnore. Cunu-
KaThl, UX UCTIOJIH30BaHUE B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH. Ba)XHEWIIIHE CTPOUTEIbHBIE MAaTePH-
aJbl: KepaMHKa, CTEKII0, [IEMEHT, O€TOH, kene300eToH. [Ipobraembl 6€30MacHOTro0 UCTIOIB30BAHUS CTPO-
UTEIbHBIX MAaTEPUAIIOB B IIOBCETHEBHON JKHU3HHU.

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3I[0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSTHOM
KHCJIOTBI; IPOBE/ICHUE KAUECTBEHHBIX PEAaKIUi Ha XJIOPUI-HOHBI M HAOIOICHHE TPU3HAKOB X MPOTE-
KaHMUSI; OMBITHI, OTpaXKaroe PU3NIECKUEe U XUMUYECKIE CBOMCTBA TaJIOTEHOB U X COEIMHEHUH (BO3-
MOKHO HCHOJb30BaHUE BHUAEOMATEPUAIIOB); O3HAKOMJIEHHE C O0Opa3laMH XJOpPUAOB (TaJOreHUI0B);
O3HAKOMJIEHHUE ¢ 00pa3LamMu cepbl ¥ €€ COeTMHEHUIMH (BO3MOXKHO MCIIOJIb30BaHUE BUI€OMATEPUAJIOB);
HaOJr0IeHNe TIporiecca OOyTIIMBaHUs caxapa MoJ| IeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI;
M3YYeHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, MPOBEACHNE KaueCTBEHHOW peakiuu
Ha cynb(haT-uoOH 1 HAOIIIOIeHHE TIPU3HaKa e€ TIPOTEeKaHus; O3HAKOMIIEHHE C (PU3MUECKUMU CBOMCTBAMHU
a30ta, (hocopa 1 X coeMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 00pa3liaMi a30THBIX
u pochopHbIX ynoOpeHuil; noiaydeHue, coOMpaHue, paclio3HaBaHUE W MU3y4y€HUE CBONCTB aMMHAaKa;
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha HOH aMMOHHUS U (hochaT-uOH U U3ydeHHE MPU3HAKOB UX MPO-
TEKaHUsI, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHOMN a30THOM KHUCIOTHI ¢ Me/IbI0 (BO3MOKHO HCIIOIb30Ba-
HUE BUICOMATEPUAIIOB); U3YUYCHUE MOJIENIel KPUCTAITHYECKIX PEeMIETOK anmasa, rpadura, GpyiepeHa;
03HAKOMJICHHE C TIPOIIECCOM aJICOPOIINU pAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM U YCTPOIA-
CTBOM IIPOTHBOra3a; MojydeHue, coOupanue, pacro3HaBaHue U U3yYEeHUE CBOMCTB YIJIEKUCIIOTO Tas3a;
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MIPOBEJICHUE KAaYeCTBEHHBIX PEAKIINI Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4YEHUE TIPU3HAKOB UX TPOTE-
KaHMs; O3HAKOMJICHUE C MPOAYKLINEH CUIIMKATHOM MPOMBIIUIEHHOCTH; PEHIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teme «BakHelIe HeMETAIUTbl U UX COEUHEHUS».

MeTa/liibl M MX COCAUHEHUS

OO011as XxapaKTepUCTUKAa XMMUUECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHUM X IOJIOKEHNUS B
[lepuonnueckoii cucteme xumuueckux aemeHToB [I. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckasl CB3b U METa/NInYecKasi KpUCTAIIIMYECKasl peIETKA. DIEKTPOXUMHUECKUN
psia HanpspbkeHui MetaisioB. dusnyeckue U XUMUYecKue cBoiicTBa MeTayioB. OOmme crnocoosl moiy-
4yeHus: MeTayuioB. [loHATHE O KOPPO3WU METAJUIOB, OCHOBHBIE CIOCOOBI 3aAIIUTHI UX OT KOPPO3MH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounbie MeTamibl: noJjioxkenue B [lepruoanueckon cucteMe XUMUYECKUX 3dyemMeHToB Jl. 1.
MemnzeneeBa; CTpOCHHE UX aTOMOB; HaxoXAeHue B mpupojie. dusnueckre 1 XUMUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUAbI M THAPOKCUJIBI HATPUs U Kausl. [[puMeHeHne meI0YHbIX METAJIJIOB
U UX COCIUHEHUN.

[I{erouHO3eMENBbHBIE METAIUIBI MArHUM U KAJIBLIMN: 110J105KeHKE B [leproguyeckoit cucreme Xu-
Muueckux 3nemeHToB 1. M. MenneneeBa; cTpoeHrne UX aTOMOB; HaXOK/JeHUeE B npupoie. Puznueckue
Y XMMHYECKHE CBOMCTBA MarHusi U Kaiblus. BaxkHeine coequHeHus Kanblus (OKCUI, THAPOKCHU],
comu). JKEcTKoCcTh BOJIbI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHuii: nonoxenue B [lepuognueckoit cucreme xumuueckux anementon . . Mennene-
€Ba; CTPOCHHUE aTOMa; HaXOXK/JeHue B npupoae. Pu3nueckue 1 XMuMUYECKUE CBOMCTBA AIFOMUHUS. AM-
(doTepHbIe CBOICTBA OKCH/IA U THIPOKCHU/IA AITFOMUHUSI.

Keneso: nonoxenue B lleprnoanueckoit cucreme xumuueckux snementoB J[. Y. Menneneena;
CTPOEHHE aTOMAa; HAXO0KJ€HHUE B Ipupojie. PU3nyecKkue u XuMU4Yeckue cBoiicTBa xeine3a. OKCuabl, Iuj-
poxcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYCHHE.

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C 00paslaMH METaJUIOB U CIUIABOB, MX (HU3UUe-
CKHMMH CBOMCTBAMHU; U3YUECHHE PE3YIBTATOB KOPPO3UU METAIIIOB (BO3MOKHO MCIIOIb30BAHHE BUICOMA-
TE€pHaJIOB), 0COOEHHOCTEN B3aUMOJICHCTBUS OKCU/IA KAJIbLIUS U HATPUS C BOJIOM (BO3MOYKHO HCIIOJIb30-
BaHUE BUIEOMATEPUAJIOB); UCCIIEIOBAaHIE CBOMCTB KECTKOM BOJIbI; MPOIIECCa TOPEHUS HKelle3a B KHCIIO-
poJie (BO3MOKHO HCIIOIb30BaHUE BUAECOMATEPUAIIOB); IPU3HAKOB [IPOTEKAHNS Kau€CTBEHHBIX PEAKIIU
Ha MOHBI (MarHusl, Kajablus, amoMuHus, IuHKa, xenesa(ll) u xeneza(Ill), menu(Il)); mabmonenue u
OIMCaHUE MPOLIECCOB OKpAIIMBAHMSI IIJITaAMEHU MOHAMU HATPUS, KaJIUs U KaJabIUs (BO3MOKHO UCII0JIb30-
BaHUE BUI€OMATEPUAIIOB); UCCIIeOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHA aTIOMUHUS U THAPOKCHIA
LIMHKA; pellIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeline MeTauibl U UX COSIUHEHUSI.

XuMus M OKpyKamouas cpeia

HogBelie matepuainbl U TexHOIOrMH. BemecTBa 1 Matepuasl B IOBCEAHEBHON JKU3HU YEJIOBEKA.
Xumus u 310poBbe. be3onacHoe nCmonb30BaHNe BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas mo-
MOIIIb MPU XUMHUYECKHUX 0KOrax U oTpaBiieHUsAX. OCHOBBI SKOJIOIMUECKON IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAroIle cpeasl (mpeaenbHas nonyctuMast kKonmnentpaius seuiects — [1/1K). Ponb
XUMHHU B PEIICHUN IKOJIOTUYECKUX MTPOOIIEM.

[IpupoaHbIe UCTOYHUKHU YTIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX Mepe-
paboOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XYUMUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIIaBbl METAIJIOB, IO-
JTUMEPHBIE MaTepUaJIbI).

Me:xnpeamernbie CBA3H

Peanu3zanus MexnpeIMEeTHBIX CBSI3eH MPU U3yYEHUU XUMUHU B 9 KIlacce OCYILECTBISETCS Yepes
UCIOJIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M TOHATUMN, SBIISIOIIUXCS CHUCTEM-
HBIMHU JJ1s1 OTJEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO KA. Peanu3anus MexXnpeIMeTHbIX CBsA3eH
IPU U3YYEHUU XMMHUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-
HayYHBIX TOHATUM, TaK W TOHSTHH, SBISIONIMXCS CUCTEMHBIMHU JJIsi OTIEIBHBIX IPEIMETOB €CTe-
CTBEHHO-HAy4YHOT'O IIUKJIA.
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OO01ure ecTecTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHH-
Te3, KIAacCU(pHKAIHS, IEPHOIUYHOCTD, HAOIIOICHNE, SKCIICPUMEHT, MOJICITMPOBAHNE, H3MEPEHUE, MO-
TIeTTb, SIBJICHHUE, TAPHUKOBBIN 3((EKT, TEXHOIOTUS, MaTEPUAIIBI.

dusuka: MaTepus, aTOM, JIIEKTPOH, NMPOTOH, HEWTPOH, UOH, HYKJIH], H30TOIBI, PAIHOAKTHB-
HOCTB, MOJICKYJIa, 3JICKTPUUECKUN 3apsi, TPOBOAHUKH, ITOTYIIPOBOAHUKH, TUIICKTPUKH, (DOTOIIIEMEHT,
BEI[ECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPHCTAILTH-
qyecCKas peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IeCKI/Ie BCJIMYHHBI, CIUHULIBI U3BMCPCHUSA, KOCMUYCCKOC IIPOCTPAHCTBO,
iaHeThl, 38€3/1b1, ColTHIIe.

buonorus: ¢oTocunTes, AbIxaHue, onocdepa, IKOCUCTEMa, MUHEPAIbHBIC YI0OPECHUS, MUKPO-
AIIEMEHTBI, MAKPOIJIEMEHTBHI, IIUTATEIIbHbIC BELICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIB, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMBIE,
TOILTUBO, BOJTHBIC PECYPCHI.
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Ili1ianupyembie o0Opa3oBaTe/ibHbIE Pe3yJIbTAThI

N3yuenne xumuu B §8-9 Kitacce HaIPaBICHO Ha JOCTH)KEHUE 00YYaIOIIUMHUCS THYHOCTHBIX, Me-
TalpeAMETHBIX U IPEIMETHBIX Pe3yJbTaTOB OCBOCHUS y4eOHOro IpeaMera.

JINYHOCTHBIE pe3ylbTaThl

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHUS IPOTPaMMbI OCHOBHOTI'O 00I11€r0 00pa30BaHUs JOCTUTAIOTCS
B X0z 00y4eHHsI XUMHHU B €IMHCTBE YU€OHOH M BOCIIMTATENIbHON AedaTenbHOCTH OpraHu3annu B COOT-
BETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBEHHBIMH 1IEHHO-
CTSIMU, IPUHATHIMU B OOIIIECTBE MPAaBUIIAMU U HOPMAaMU TTOBEACHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMo-
MIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALUU 00Y4atOLIIXCS.

JIMYHOCTHBIE PE3yAbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH!

IIaTpuoTHYecKOro BOCIUTAHUA

1) EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U HAYYHOMY
HacJleINI0, IOHUMAHUS 3HAYCHUs XUMUYECKOH HayKH B )KH3HU COBPEMEHHOT'0 001IECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM HH(OPMAIIHEH O IEpETOBBIX JOCTHKEHHUSX U OTKPBITUSIX MUPOBOM M OTEUECTBEH-
HOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCcTpoiicTBE MUpa U OOIIECTBA;

I'pa:kaaHCKOro BOCIIMTAHUSA

2) npeACTaBiIeHUs O COLMATIBHBIX HOPMaX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEK-
TUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, y4eOHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM M IPYTUX BUJAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHON JESTEIbHOCTH
IIPU BBHIMIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4, BBHITIOJHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO-
3aHUM Y4EeOHBIX IPOEKTOB, CTPEMIJIEHUS K B3aMMOIOHMMAHHUIO U B3aMMOIOMOIIM B IIpoliecce 3TOH
y4eOHOH IeATeIIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IMOBEICHUE M TMIOCTYIIKM CBOUX TOBAPHUIIEH € TO-
3ULIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUH [TOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

MHUPOBO33PEHUYECKUX IPEACTaBICHUIN O BELIECTBE U XMMHUUYECKON PEeaKliu, COOTBETCTBYIOIIMX-
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABIISIONIMX OCHOBY JUIS IOHMMAHUS CYITHOCTH HAY9IHOM
KapTUHbI MMpa; NpeACTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPO/bI, B3aUMOCB3AX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTy4YE€HUE HOBBIX 3HAHUM MO0 XUMHUU, HEOOXO0/1U-
MBIX JUTSIO0BSCHEHHS HAOJI0JaeMBIX TTPOLIECCOB U SIBIICHUIA,

MI03HABATENbHOM, HH(OPMAIMOHHOMN U YUTATENLCKON KYIbTYPbI, B TOM YHCJIE HABBIKOBCAMOCTO-
ATENBHON paboOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JIMTEPATYpOH, JOCTYITHBIMH TEXHUYECKHUMU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpeca K 00y4eHHIO U MO3HAHUIO, JIF0003HATEIIbHOCTH, TOTOBHOCTH U CITOCOOHOCTH KCaM000-
Pa30BaHUIO, IPOEKTHON M MCCIEI0BATEIbCKON IeSITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HalpaBJiIEHHO-
CTH ¥ YPOBHS O0YYEHUS B TaTbHEUIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) ocO3HaHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 3/10pOBBII 00pa3 )KU3HU, OCO3HAHMSI OCIECTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
QJIKOT0JI51, HAPKOTHKOB, KYPEHHUs), HEOOXOAUMOCTH COOJIOICHHSI ITpaBuJl O€30MMacHOCTH IIpU oOparliie-
HUM ¢ XUMHUYECKHMH BEIIECTBAMU B OBITY U peaIbHOM JKU3HU;

TpyaoBoro BOCHUTAHUSA

8) mHTepeca K MPaKTHUYECKOMY M3YUYEHHUIO Mpodeccuil u Tpyaa pa3InyHOro poja, YBaKEHUE K
TPYAY U pe3yJIbTaTaM TPYIOBOU JEATEIHEHOCTH, B TOM YHCIIe HA OCHOBE MTPUMEHEHHSI TPEMETHBIX 3Ha-
HUI 10 XUMHUH, OCO3HAHHOTO BBIOOpa MHIMBUAYAJILHOW TPAGKTOPHUHU MPOJOKEHUS 00pa30BaHus ¢ yué-
TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOMIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
YCIEIIHOM TpodecCHOHATBHON EATETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHI; TOTOBHOCTD aJIalITH-
poBaThCs B MPO(HECCHOHABHOM CpeJIe;
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IKOJ0TrH4€CKOr0 BOCIIUTAHUSA

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE KaK UCTOUYHUKY >KU3HU Ha 3emiie, oc-
HOBE e€CYIIeCTBOBAHMUS, TOHUMAHUS [ICHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KU3HH, OTBETCTBCH-
HOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY M ICUXUYECKOMY 37I0POBbIO, OCO3HAHHUS LICHHOCTH CO-
OIoIeHUs TIPaBUII OE30IACHOTO MOBEICHHS ITPHU PadOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYalLlUsAX, yrPOKa-
FOILMX 3/I0POBBIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, TOJTy4YaeMble PU U3YYCHUH XUMUH, JIJISl pELICHUs 3a/]1a4, CBS-
3aHHBIXC OKPYKAIOIIEH TPUPOJHON Cpe10i, NOBBIILICHUS YPOBHS 3KOJIOTMUECKOU KYJIBTYPbl, OCO3HAHUS
rJI00aTBFHOTO XapaKTepa KOJIOTHIECKHUX MPOOIeM U TyTel UX PEIISHUS MOCPEICTBOM METOI0B XHUMHUH;

SKOJIOTUYECKOI'0 MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B I103HABATEIbHON, KOMMYHHUKA-
THUBHOM MCOUUAIBHON MPAKTHUKE.

MeTanpeameTHble pe3yJbTaThl

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMbIE 111 (POPMUPOBAHHSI MUPOBO3-
3peHMsl OOIeHay4HbIe TOHATHS (3aKOH, TEOpHsl, IPUHLIUI, TUIIOTEe3a, (PaKT, CUCTeMa, MPOLECC, dKCIIe-
PUMEHT U Jp.), KOTOPBIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IIPEIMETaX U MO3BOJISIOT Ha
OCHOBE 3HaHMH U3 3THX NPEAMETOB (POPMHUPOBATH IIPECTABICHUE O LIEIOCTHON HAyYHOH KapTHHE MHpa,
U YHUBEpCaIbHbIE yueOHbIE IeHCTBUS (II03HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOPBIE
obecreunBaOT (HOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO
y4eOHOH e TETbHOCTH.

MeranpeameTHble pe3ynbTaThl OCBOCHHUS 00pa30BaTEeNbHON MPOrpaMMbl 110 XUMHU OTPaXKaroT
OBJIaJICHHE YHUBEPCAJIbHBIMU [T03HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

ba3oBbIMH JIOTHYECKUMH JeHCTBUAMU

YMEHHMEM MCII0Ib30BaTh IPUEMBI JIOTMUECKOTO MBILUIEHUS IPU OCBOCHUU 3HAHWM: pacKpbIBaTh
CMBICIIXMMUYECKHX MOHATUH (BBIIENATh MX XapaKTepHble MPU3HAKM, YCTAHABIMBATH B3aUMOCBS3b C
JAPYTUMH TTOHSTHUSMH ), UCTIONB30BATh MOHATHS I OOBSICHEHUS OTJEIBbHBIX (DAKTOB U SIBJICHHIA; BHIOU-
paThb OCHOBAHUS U KPUTEPUH VIS KIACCU(PHUKALIMY XUMUUECKUX BEIECTB U XUMUYECKHX PEaKIHii; ycTa-
HaBJIMBAThH IPHYUHHOCIICACTBEHHBIE CBA3H MEKIY 00bEKTaMHU N3YUEHUS; CTPOUTD JIOTHIECKHE PACcCyK-
NeHus (MIHIYKTUBHBIE, IeAYKTUBHBIE, 10 aHAJIIOTHN); JIeJIaTh BBIBOJIbI U 3aKIFOUEHUS;

YMEHHMEM IPUMEHSTH B IPOLIECCE MO3HAHUS NOHATHS (IIPEAMETHBIE U METAIIPEIMETHBIE),CUMBO-
JMYECKue (3HAKOBBIE) MOJIENH, UCIONIb3yeMble B XUMHH, IPe0Opa30BbIBaTh LIMPOKO MPUMEHSIEMbIE B
XMMHUHU MOJICTTbHBIE TIPE/ICTABICHUS — XUMHUYECKUI 3HAK (CHUMBOJI JIEMEHTA), XUMHUYEcKast popMyna u
ypaBHEHHE XUMHUECKOW peakIui — MPH PEeLIeHUN y4eOHO-TI03HaBaTeNbHBIX 33/ay; ¢ Y4ETOM 3TUX MO-
JIeNIbHBIX MPECTABICHUI BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU U3y4aeMBbIX 00bEK-
TOB — XMMMYECKHUX BEIIECTB U XUMUUYECKHX PEAKLUi; BBIABIATH OOIHE 3aKOHOMEPHOCTH, IPUIMHHO-
CJIEJICTBEHHBIE CBSI3U M IPOTUBOPEUMS B U3Y4aEMbIX IPOIECCAX U SBICHUSX; IpeuIaraTb KpUTEPUU ISt
BBISIBIICHUS] 3THX 3aKOHOMEPHOCTEM M NMPOTUBOPEUU; CAMOCTOSTEIHHO BBIOMpATh CHOCOO perIeHus
yueOHOM 3a7jaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUs, BBIOMpATh HauOoyiee MOAXOASIIUN C
y4ETOM CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHEB);

bazoBbIMHu Hccie10BaTeIbCKMMH 1eHCTBUSIMU

YMEHHMEM HCIOJIb30BaTh [TOCTABIEHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE
BKaueCTBE OCHOBBI JIJIs1 YOPMHUPOBAHUS TUIIOTE3HI 10 TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKJI€E-
HUM;

IPUOOPETEHHUE OIBITA O MJITAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YYEHUUYECKUX IKCIIEPH-
MEHTOB: YMEHHME HaOJII0JaTh 332 XOJOM IPOIIECCca, CAaMOCTOSITEIbHO MPOrHO3UPOBATh €ro pe3ysbTar,
dhopmynupoBaTh 0000IIEHUS U BBIBOJIBI 110 pe3yabTaTaM IIPOBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTAB-
JATHh OTUET O MPOJENIaHHOM paboTe;

PadoToii ¢ undgopmanueit

YMEHHUEM BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO pa3IMYHBIX BUIOB U
(dbopMITpeicTaBICHHUS, TOTYYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-MIOMYJISIpHAS JINTEpaTypa XUMUye-
CKOTO COJIepKaHMsl, CIIPpaBOYHbIE TOCOOUs, pecypchl MIHTepHeTa); KpUTHUECKH OLIEHUBATh MPOTUBOpPE-
YUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;
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YMEHHUEM NPUMEHSTh Pa3IMuHbIe METObI U 3alPOCHI P MOUCKE U 0TOOpe MHPOPMALIUU UCO-
OTBETCTBYIOIIMX JTAaHHBIX, HEOOXOJUMBIX JJIsl BHIIOJIHEHUS YU€OHBIX U T03HABATEIbHBIX 33/1a4 ONpeie-
JIEHHOTO TUIIA; TPUOOPETEHHE OTBITAa B 00JIACTH MCIIOJIb30BaHUS MH()OPMAIIIOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAICHUE KYJIbTYPO aKTUBHOT'O NCIIOJIB30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM; CAMO-
CTOSITENIFHO BBIOMPATh ONTUMANIBbHYIO (hOpMY IIpeICTaBICHUS HHPOPMALIMHU U HIUTIOCTPUPOBATH pelliae-
MBI€ 3a/1a41 HECTIOKHBIMHM CXEMaMH, IuarpaMMaMu, ApyrumMu popmMamMu rpaguKu U UX KOMOUHAIMSIMU;

YMEHHMEM HCII0JIb30BATh U aHAJIM3UPOBATh B IIpoliecce YIEOHOM U UCCIIEI0BATENIbCKON AEATENb-
HOCTUMH(OPMALIUIO O BIUSHUH IPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA HA COCTOSHUE
OKpY>Karolle NPUPOJIHON CPEBI;

YHuBepcaJbHbIMH KOMMYHHKATHBHBIMH JCHCTBUSAMHU

YMEHHUEM 3a/1aBaTh BOMPOCH! (B XOJ€ JUajiora W/WiH JUCKYCCHM) IO CYIIECTBY 00CYXIaeMoi
TeMbl,()OPMYIMPOBATH CBOU IPEJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOM 3a1auu;

IPUOOPETEHHUE OIBITA IPE3CHTALIMU PE3YIbTATOB BBIIIOJHEHUS XUMUYECKOT0 SKCIIEPUMEHTA

(J1abopaTOpPHOro ONBITA, TA0OPATOPHOM PAOOTHI IO UCCIIEIOBAHUIO CBOWCTB BEILLECTB, y4EOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IIO3HABATEIIBHOM M UCCIIEA0BATEIbCKON-
JESTEeIbHOCTH TPH PEUICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB M COTJIaco-
BaHUs NO3ULUH (00CYXIeHHs, OOMEH MHEHHSMH, «MO3TOBbIE LITYPMBbD», KOOPJIUHALIUA COBMECTHBIX
NEUCTBUM, ONpeesieHne KPUTEPUEB 110 OLIEHKE KaueCTBA BHIIIOJHEHHON pabOThI U JIp.);

VYHuBEpCaIbHBIMU PETYJIATUBHBIMU IEHCTBUSIMU

YMEHUEM CaMOCTOSITEIBHO ONPEAEIIATh LENH ACATEIbHOCTH, IIIaHUPOBATh, OCYLIECTBIIATh,KOH-
TPOJIMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BEIOMpPATh Haubosee 3¢-
(exTUBHBIE CITOCOOBI pemIeHns YIeOHBIX U IMO3HABATEIbHBIX 337a4, CAMOCTOSATEIIEHO COCTABIIATH HIIH
KOPPEKTUPOBATh MIPEIIOKEHHBIA aITOPUTM JECHCTBUN IIPU BBIIIOJIHEHUH 3aJaHUM C YYETOM MOJIY4ECHHUS
HOBBIX 3HAHHU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX; OLICHUBATh COOTBETCTBUE MOTYYCH-
HOTO pe3yJIbTaTa 3asBJICHHOU LIENH;

YMEHHUEM HCIIONIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEJIAracMble B YCIOBUU 3a/IaHUAMN.

IIpeaMeTHbIE pe3yabTaThI

B cocTaBe npeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 00S3aTEIBLHOIO COAEPKaHMsI, YCTAHOBIICH-
HOTO JJaHHOM IPpUMEpPHOM paboueil porpaMMoii, BBIACISAIOT: OCBOCHHbBIE 00YYaIOIMMKCS Hay4HbIE 3Ha-
HUS, YMEHUS U CIIOCOOBI AEMCTBUM, ceruduueckue g npeaMeTHol obnactu «XuMHs», BUABI J1€d-
TEJIBHOCTH MO IMOJyYEeHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NMPUMEHEHHUIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

8 ki1ace

K kon1y o06y4enus B 8 kiacce y o0Oydarorierocst 0yay chopMHpOBaHbI CIEAYIONINE TPEAMETHBIC
pE3YJIBTAThI 110 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT,
IIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOIHOPOIHAS ), BAIECHTHOCTh, OTHOCH-
TeJbHasl aTOMHasi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas
707151 XUMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIA 00BEM, OKCHJ, KUCIIOTA, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULATEILHOCTD, CTEIIEHb OKUCIEHUS, XUMHUECKasl PeaKIus, KJIacCU(pUKaLlUs peaKklUi: peak-
IIUM COEAMHEHUS], PEaKLUU Pa3JIoKEHUs, PEaKLMU 3aMeIIeHuUs], peaklluu 0OMeHa, 3K30- U SHI0TEPMHU-
YEeCKUE PEeaKIUH, TEIIOBOU 3P PEKT peakluu, Aapo aToMa, dJIEKTPOHHBIN CIIO aToMa, aToMHast Opou-
Tajb, pailyC aTOMa, XMMHUYECKas CBS3b, NOJISIPHAS U HETOJSIPHAs KOBAJIEHTHAs CBS3b, HOHHAS CBS3b,
MOH, KaTHOH, aHWOH, PaCTBOP, MaccoBasi J10JIsI BeIIEeCTBA (MPOLIEHTHAsI KOHIEHTpalus) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX NOHATUN U IPUMEHSATD 3TU MTOHATHS IPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUs ()OPMYIT BEIIECTB U ypaBHEHUH XU-
MHYECKHUX PEaKIIN;
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OTIPE/ICNIATh BaJICHTHOCTh ATOMOB AJICMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, TPUHA/ITIEKHOCTD BEILIECTB K ONPE/IeIEHHOMY KJIacCy COeAMHe-
HUH 0 hopMyiaM, BUI XUMUYECKOH CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPTAaHMYECKUX COSIMHCHUSX;

packpbiBaTh cMbIc [lepuoanyeckoro 3akona J[.M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAaHUE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUSA B [lepruoanueckoit
CUCTEME, 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, ITIOCTOSIHCTBA COCTaBA, aTOMHO-MOJIEKYJIIPHOTO y4e-
HUS, 3aKOHa ABOTa/IpO, ONKCHIBATh U XapaKTepU30BaTh TaOIM4IHYI0 Gopmy [leproanueckoit cuctemsl
XUMHUYECKHUX SJIEMEHTOB: pa3finyaTh MOHATUS «IJIaBHasl moAarpynna (A-rpymnmna)» U «mmobo4yHasi moj-
rpymmna (b-rpymnmna)», mainsie u 60JbIINe TEePUOIbl, COOTHOCUTH 0003HAUEHHS, KOTOPhIE HIMEIOTCS B Ta0-
nuue «I[lepuoanueckas cucrtema xumuueckux emeHToB J[.J. MenneneeBa» ¢ YuCIOBBIMU XapaKTEPH-
CTHKaMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB | 3aps/l sApa, 00IIee YHCII0 MISKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATH XUMHUYECKUE DIEMEHTBI, HEOPTAaHMUECKHUE BEIIECTBA, XUMUYECKUE PEAKITUH
(Mo 4MCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKLUU BEIIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPK/JIasi ONUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUIM COOTBETCTBYIOLIMX XMMHUYECKUX pe-
aKInii;

MIPOTHO3UPOBATh CBOKMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOXKHO-
CTH IPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO J0OJIIO XH-
MUYECKOT0 3JIeMEHTa 10 (opMyJie COEIMHEHHUs, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOpE, IPOBOJUTH
pacy€Thl 0 YPaBHEHUIO XMMUYECKOMN peaKkiuu;

MIPUMEHSATH OCHOBHBIE OIEPAIlUU MBICIIUTEIILHON ACSITEIIbHOCTA — aHAJIN3 U CUHTE3, CPABHEHHE,
000011IeHNe, CUCTEMATH3AIINIO, KIacCU(UKAIINIO, BBISIBICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3EH — s
M3y4YeHUs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMi, €CTEeCTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
HabIo/IeHue, U3MEPEeHne, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

CJIEIOBATh MPaBUJIAM TIOJIb30BaHUS XHMHUECKOHN TOCYI0H U JIa0opaTOPHBIM 000PYJIOBAaHHEM, &
TakKe MpaBuiIaM OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH 10 BHITIOJHEHHIO J1a00-
PaTOPHBIX XMMHYECKUX OIBITOB MO TOJYYCHHIO U COOMpaHHIO Ta3000pa3HBIX BEMIeCTB (BOAOpOJA U
KHCIIOpPO/1a), MPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHONH MAacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA,
IJITAHUPOBATh U MMPOBOAUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUC-
JIOT C TIOMOIIbIO HHIUKATOPOB (JIaKMYC, peHoIpTaIenH, METUIIOPAHK U IPyTHE).

9 kJjaacc

K koH1y 06ydenus B 9 kiacce y odydatomierocs Oyny copMHUpOBaHBI CIEAYIOIINE TPeIMETHbIE
pe3yIbTAThI IO XUMHUU:

PAaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHIA: XUMHUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, ITPOCTOE BEUIECTBO, CII0KHOE BEUIECTBO, BAJICHTHOCTH, AIEKTPOOTPUIIATEITHHOCTb,
CTENeHb OKHMCIICHUS, XUMUYECKasl peaklins, XUMUYecKas CBsA3b, TEIUIOBON 3 (EeKT peakluu, MOJb, MO-
JSIPHBINA 00BEM, PACTBOP, DIEKTPOJIUTHI, HEDNIEKTPOIUTHI, HIEKTPOIUTHIECKAST TUCCOIUAIINS, PEAKIINN
MOHHOr0 0OMeHa, KaTaJln3aTop, XMMUYECKOe paBHOBECHE, 00paTUMBbIe M HEOOPATUMBIE PEaKIH, OKHC-
JUTEITHHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKHCIIUTEb, BOCCTAHOBUTEIh, OKHCIICHUE U BOCCTAHOBIICHHE,
aJIOTpONHsl, aM(pOTEPHOCTh, XUMHUECKas CBA3b (KOBAJIEHTHAsI, MOHHAs, MeTaJUIM4YecKast), KpUCTaJIu-
qyecKas pemeéTKa, KOppo3usi METAJUIOB, CIUIABbl, CKOPOCTh XUMHUECKOW PEAKIHH, MPEIEITBHO TOITYCTH-
mas koHneHtpanus (I1JIK) Bemectna;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MMOHATHH U IPUMEHSTH TU MTOHSTHUS ITPH
OIMCaHWUH BEIIECTB U UX MpEBpaIleHHIH;

UCTIOTF30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI COCTaBJICHHUs ()OPMYIT BEIIECTB M YPaBHEHUH XU-
MHUYECKUX PEaKIHii;

OTIPEeNIeNATh BAJICHTHOCTh W CTETIEHb OKHCIICHUS XUMHUYECKUX DIIEMEHTOB B COCTMHEHHSX pa3-
JIMYHOTO COCTaBa, MPUHA/ICKHOCTh BEIIECTB K OMpeAeIEHHOMY KJlaccy COeAMHEHUH 1mo dopmynam,
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BUJl XMMHUYECKOH CBSA3M (KOBAJIEHTHAs, MOHHAs, METAIJINYECKAs) B HEOPTAaHUUECKUX COCIUHEHMSX, 3a-
Ps1 HOHA IO XUMHMUECKON (hopMyJie, XapaKTep cpelbl B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX COEIMHE-
HUMW, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOIO BELIECTBA;

packpsiBaTh cMbich [leprnoandeckoro 3akona J[.M. MeneneeBa u JeMOHCTPUPOBATH €TI0 MOHHU-
MaHHe: OMUCHIBATh U XapaKTepU30BaTh Ta0IM4HYI0 hopMy Ileproamueckoii CHCTeMbl XUMHUECKUX dJIe-
MEHTOB: pa3jInyaTh MOHATUSA «TJIaBHas noarpynna (A-rpymnmna)» u «nobousas noarpynna (b-rpymnmna)y,
MaJible ¥ OOJIBIINE EPUOJIBI, COOTHOCUTH 0003HAUEHH S, KOTOPhIE MIMEIOTCS B IEPUOINIECKO TabmmiIe,
C YMCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTAB U 3aps] A1pa, 00-
II€€ YHCIIO 3JIEKTPOHOB U PACHPEACTICHHE UX IO SJIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIKE 3aKOHOMEp-
HOCTH B MU3MEHEHUU CBOWMCTB JJIEMEHTOB M MX COCAVHEHMH B IIPElENax MaJIbIX MEPHOIO0B U INIaBHBIX
MOArPYII C Y4ETOM CTPOEHHUS UX ATOMOB;

KJIaccu(puIUpoBaTh XMMUYECKHE 3IEMEHTbI, HEOPIaHNYECKHUE BEIIECTBA, XUMHUECKUE PeaKUH
(110 YMCITy U COCTaBy y4acTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 10 N3MEHEHHIO CcTe-
NeHEeH OKMCICHUSI XMMUYECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME U CreHU(pUUYECKUE XUMUYECKAE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEUIECTB, IIOATBEPKIasl OIMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHUH COOT-
BETCTBYIOIIMX XUMHUYECKUX PEAKLIN;

COCTaBJIIATh YPABHEHHUS DJIEKTPOJUTHUECKON TUCCOLUALUU KUCIIOT, IEN0YEH U COJIEH, IIOJIHBIE
Y COKpalIEHHbIC YPaBHEHUS peaKMii HOHHOTO 0OMEHa, YpaBHEHUS PEaKIIHii, TOATBEPKIAIOIINX CYIIe-
CTBOBAHME F€HETUUYECKOM CBSI3U MEX]ly BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHMCIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEaKLUUN MOCPEICTBOM COCTaBJe-
HUS 3JIEKTPOHHOr0 0ajlaHCca ATUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOXKHOCTH ITPOTEKAHUS
XMMHMYECKUX IPEBPAILCHUN B PA3IMUHBIX YCIOBHSIX;

BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO XU-
MHYECKOr0 3JIeMEHTa 1o (opMylie COEMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH
pacuéTel [0 YpaBHEHUIO XUMUYECKON peakluu;

CcJIeZIOBaTh MpaBUIaM IOJIb30BAHUS XUMUYECKOH MOCY0M U J1abOpaTOpHBIM 000pPYJOBAHUEM, A
TaK)Ke MpaBUJIaM OOpalIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU 10 BHIIOJIHEHHIO J1a00-
PaTOPHBIX XUMUYECKUX OIBITOB I10 MOJYYEHHIO U COOMPAHUIO I'a3000pa3HbIX BEIIECTB (AMMHUAKa U yT-
JIEKHUCIIOTO Ta3a);

IIPOBOAMTD PEAKLIMH, IOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BELECTB: paclo3Ha-
BaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOUI-, KapOoHaT-, hocdaT-, CUIIMKAT-, Cyabdar-, THIPOK-
CH/JI-UOHBI, KATUOHBI AMMOHUS U NOHBI U3YyYEHHBIX METAIIIOB, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX
HEOpPraHMYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHOMN AEATENBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eH1e, CHCTEMATH3al1I0, BBISIBJICHHE IPUYMHHO-CIICACTBEHHBIX CBSI3€H — JJIs1 U3YUYEHUs CBONCTB
BEIIECTB M XMMHUYECKHX pEaKIfil, ECTECTBEHHO-HAayYHbI€ METO/Ibl TO3HAHUS — HAOIIOJICHHE, U3Mepe-
HUE, MOJIEJIMPOBAHUE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).
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TemaTnyeckoe miIaHMpPoOBaHMeE

Ilepeuenb 00s13aTEJILHBIX OLIEHOYHBIX MPOLETYP

Knacc KoanuecTrBo Oomee HaumeHnoBanue ®opma
qacoB KOJIHUY€E€CTBO ouenoqnoﬁ nmpoueaypbl KOHTPOJIA
B HEAEJI10 qacoB 3a 1o
8 kiacc 2 68 Konrtponbnas padora Nel MUCbMEHHBIH
o teme «IlepBoHavanbHbIE
XIUMHYECKUE TIOHATHS
KonTponbHas pabota Ne2 mo | muchMeHHBIN
temaMm «Kucnopony», «Bomao-
pon», «Bona. PacTBophI».
KonTponbHas pabota Ne3 MACbMEHHBIN
«BbraucneHus ¢ UCNoab30-
BaHHEM TIOHSTHS «KOJIMYe-
CTBO BemlecTBay», «Pemenne
3aJla4 Ha UCIIOJIb30BAHUE 3a-
KOHa ABOTraipo»
KonTponbnas padora Ne 4 MUCHMEHHBIT
1o Teme «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTUHE-
HUI»
KonTponenas padora Ne 5 MUCHMEHHBIT
o teme «llepuoguueckuit
3aKOH»
9 knace 2 68 Kontponbnas padora Ne 1 MUCHMEHHBIT
o TeMam 1-2
KonTposnbHas pabora Ne2 o | muchMeHHBIN
Temam 3-4
KonTponbHas pabora Ne 3 MUCHMEHHBIT
o TeMam 5-6
Kontponbnas pabora Ne 4 MACbMEHHBIN
o Teme «CBOMCTBa MeTall-
qoB [ —III A rpynn TICX3
.M. MenneneeBa»
HTroro 136 yacom
TemaTu4yeckoe nJIaHNpoBaHue s 8 Kiacca
Ne HaumenoBanue KoJunyecTBo yacoB DJIeKTPOHHbIE
pa3aesioB U TeM Bcero | Konrpoan- | Ilpaktuue- | (undpoBbie)
MPOrpaMmMbl HbIE CKHUe pa- o0pa3oBaTe/ibHbIE pecypchl
padoThI 00THI
1. | IepBoHavanbHBIC 20 1 2 https://resh.edu.ru/
XUMHYECKHUE TIOHS- http:/alhimik.ru
— https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
2. | Baxwueiinme npen- 37 3 4 https://resh.edu.ru/
CTaBUTENU HEOPTa- http:/alhimik.ru
HUYECKUX BEIIECTB https://hij.ru/
http://c-books.narod.ru/

MyHuIIaapHOe aBTOHOMHOE 001eo0pasoBarenbpHoe yupexaenue ['mvmuasus Ne 104 «Knaccndaeckast TiMHA3HD
Pabouas mporpaMmma OCHOBHOTO 00IIIero 00pa30BaHMs 0 XUMUHU

17



https://1sept.ru/
https://iu.ru/video-lessons

3. | [lepuonnueckuii 3a- 11
KoH U Ilepuoanye-
CKasl cCUCTeMa XUMHU-
YECKUX AJIEMEHTOB
. 1. Menneneena.
CtpoeHue aToOMOB.
XuMHueckas CBs3b.
OxkuciIuTeNnbHO-BOC-
CTAaHOBUTEJIbHBIC pe-

1 - https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

aKIU
Hroro 68 5 6
IoypouHoe miianupoBaHue Uisl 8 KJiacca
Ne Tema Bunsl, KonTposas-
Ypoka (l)Oprl Hasl TOYKa
KOHTPOJIA
Tema 1. llepBoHavyaabHbIe XUMHYECKHE TIOHATHSA 20
1 HNOT Ne 047 Baoansiit unctpyktax o Th. Ilpeamer xumuu. Tena u
BemiecTBa. OCHOBHBIE METO/IBI TO3HAHUS: HAOIOACHUE, U3MEPEHHE,
9KCIIEPUMEHT.
2 [IpaxTrueckas padora. Ne 1 «IIpuémsl 6e30macHoON paboThI ¢ 000py- 1P
JIoBaHMEM U BemecTBaMu. CTpoeHHUE MIIaMEHM».
3 UYuctele BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
4 [IpaxTrueckas padora. Ne 2. «OurcTKa 3arps3HEHHON TTOBapEHHOM 1P
COJIN
5 Du3NYECKUEe U XUMHUYECKUE SIBICHMS. XUMUYECKUE PEAKIIMH. I1K
6 Atom. Monekyna.
7 BeniectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOCHHUSL. YK
Kpucrannuueckue pemerku.
8 ITpocThie U CII0KHBIC BEIIECTBA. I1K
9 Xumudeckuit anemMeHnT. OTHOCHUTENbHAs aTOMHAs Macca XMMUYECKUX
3JIEMEHTOB. 3HAKU XUMHUYECKHX 3JIEMEHTOB.
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. X1
11 Xumudeckue GopmyIibl. [K
NHunexcol.
12 OTHOCHTENbHAs aTOMHAs U MOJIEKYJISIpHAas Macca.
13 Brruncnenus mo xumudeckuM opMynam. Maccoast OIS XUMUYe- K
CKOT'0 3JIEMEHTa B COEJUHEHUHU
14 BaneHTHOCTh XUMHUYECKHX 3JIEMEHTOB. OTpeielieHre BAJICHTHOCTH
3JIEMEHTOB 110 (hopMysIaM OMHAPHBIX COCAMHEHH.
15 | CocraBnenne XuMu4IecKuX (GOPMYII IO BaJICHTHOCTH IIK
16 ATOMHO-MOJIEKYJISIPHOE YUYEHHE YK
17 3aKOH cOXpaHEHHsI MacChl BEIIECTB.
18 Xumnueckue ypasaenusi. Koadduuumenrsi. YK
19 Tunsl XUMUYECKUX peakIUi. Y CI0BHS U PU3HAKH TPOTEKAHUS XU- IK
MHMUYECKUX PEaKiuil.
20 Kontponbnas padora Nel o teme «llepBoHavanbHble XMMUYECKHE KP OOII-1
TIOHSITHSDY
Tema 2. BaxHelilne npeicTaBuTe1d HEOPraHUYeCKUX BellleCTB 37
21 Kucnopon — XuMUYECKuit SJIEMEHT U ITPOCcToe BemnecTBo. O0mas xa-
paKTepUCTHKA M HaxoxaeHue B npupone. Iloaydenue kuciopona.
22 CaoiictBa kucnopona. OKCUJIBI.
18
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Ne Tema Buapbl, KonTposs-
ypoka dopmbI Hasl TOYKAa
KOHTPOJIA

23 IIpumenenue kucnopoaa. KpyroBopot kuciaopoaa B IpUPOJIE. T

24 [Ipaktrnueckas padota. Ne3. [lonyueHne u CBOWCTBa KHCIOPOJA 1P

25 0O30H. AJUTOTpONHS KHCIOPOIa

26 Bo3zmyx u ero cocraB. 3ammra aTMoc(hepHOTO BO3/IyXa OT 3arpsi3He- IIK
HUU

27 Bopopon — XuMHUYeCKHii SIIeMEeHT 1 IpocToe BemecTBo. O0mas xa-
paKkTepHCTHKa U HaxoxaAeHue B pupose. [lonyuenue Bogopona, dhu-
3UUYecKre CBOWCTBA. Mepsl 6€30MacHOCTH MPH paboTe ¢ BOJAOPOAOM.

28 XHUMHUYECKHE CBOMCTBA Bogopoa. [IpuMeHeHune

29 [TpakTrueckas padora Ne4. «[loxydyeHne BOIOpOaa U HCCIICAOBAHUC I1P
€ro CBOMCTBY

30 Boaa Meroas! onpezienieHust cocTaBa Bozbl. Boaa B npupoe u crio- T
cOOBI €€ OYNCTKH.

31 ®dusznyeckue cCBOMCTBA BOAbL. [[puMeHeHune BOAbI. YK

32 XUMHUECKHE CBOMCTBA BOJIBI.

33 Boaa — pactBoputesb. PacTBOpBHL. IK

34 MaccoBast 1oJisl paCTBOPEHHOTO BEIIECTBA.

35 IpakTrueckas padora Ne5 [IpurotosieHue pacTBOPOB COJICH € OIpe- [P
JISJICHHOW MAacCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA

36 [ToBTOpenue u 006o6menue mo reMaMm «Kucmopomy, «Bomopomy,
«Bopa. PactBopsD».

37 KonTtposnbsHas padora Ne2 mo temam «Kuciopoay, «Bogopoay, KP
«Boga. PactBopb».

38 Moip — enuHUIIA KOJTHMYECTBA BemecTBa. MomsipHas macca. I1K

39 BrrarcneHus mo XuMUYECKAM YPaBHEHHSIM C IPUMEHEHUEM TTOHSTHS
«KOJIMYECTBO BEIICCTBA»

40 BbruucieHus Mo XMMUYECKUM YPaBHCHUSM C IIPUMEHEHHEM TTOHSATHS IK
«MOJISIpHAST Maccay

41 3akoH ABoraapo. MoJsipHbIil 00beM Ta30B.

42 OTHOCHTENbHAS TUIOTHOCTH Ta30B I1K

43 OOBeMHBIC OTHOIICHHUS Ta30B ITPH XUMUYECKUX PEAKIISIX

44 Kontponbnas pabota Ne3 «BrruucineHus ¢ UCMOIb30BaHUEM MTOHS- KP OOI1-2
THS «KOJMYECTBO BEIecTBay, «PemieHue 3a1a4 Ha NCTIOJIH30BAHHE
3aK0Ha ABOTaIPO»

45 OCHOBHBIE KJIacChl HEOPTraHNUECKUX coeauHeHN OKCUIbBI: KIIACCH- [IK OOII-3
(hukanys, HOMEHKJIATypa.

46 OKcupl: CBOMCTBA, NOTYYEHHE, IPUMEHEHHE. [IK

47 OcuoBanng. Kiaccudukanus. Homenknarypa. Ionyuenue. I1K

48 Du3nyecKue U XUMUYECKUE CBOMCTBA OCHOBaHUM. Peakuiys HelTpa- T
JU3aluu

49 AmMdoTepHbIe OKCUIBI B THIPOKCHJIBI.

50 Kucnorel. Knaccudukanms. HomeHnknatypa.

51 DU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIIOT. X1

52 Comnu. Knaccudukanus. Homenknarypa. CriocoObl OTy4eHHUs COJICH I1K

53 du3ndeckue 1 XMMUISCKUE CBOMCTBA colei X1

54 I'eneTnueckast CBSA3b MEXKIYy OCHOBHBIMH KJIaCCaMH HEOPraHMYECKHX IK
COEIMHEHHI

55 [IpakTudeckas pabora Ne6. PelieHue sxcriepMMeHTaIbHBIX 3a7a4 10 ITP
TeMe «OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COSAMHEHHI

56 [ToBTopenue u 06o01eHne o Teme «BaxkHel e Knaccsl HeOpraHu-
YECKUX COCIUHEHUIN)

19
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Ne Tema Buapbl, KonTposs-
ypoka dopmbI Hasl TOYKAa
KOHTPOJIA
57 Kontponbras padora Ne 4 mo TeMe «OCHOBHBIE KIIACCHI HEOpPTaHUYE- KP OOI1-4
CKHX COETMHEHUI»
Tema 3. Ilepuonnueckuii 3akoH u [lepuoguyeckas cucremMa XuMHYECKHX JieMeHTOB /1. 11
N. MenpneneeBa. CTpoenne aToM0OB. XUMHYECKasl CBA3b. OKHMCINTEIbHO-BOCCTAHOBH-
TeJIbHbIE PeaKIun
58 Knaccudukarus XuMu4eckux 31eMeHTOB. [loHsATHE 0 rpynax cXo/- YK
HBIX 3JIEMEHTOB.
59 Tlepuonuueckuit 3axon JI. 1. Menpaeneena
60 ITepuoanueckas TabaUIIa XUMHUYSCKUX IEMEHTOB. [ pymimer 1 nepu- IK
OJIBI
61 Crpoenne atoma. CocTaB aTOMHBIX siiep. M30TOITEL.
62 CTpoeHue 3IeKTPOHHBIX 000JI04eK aTOMOB IIepBhIX 20 3JIEMEHTOB IK
nepuoanueckoit cuctemsl 1. M. Menneneesa. CoBpemenHas Gopmy-
JMPOBKA MEPUOJUUECKOTO 3aKOHA. 3HaueHue NepruoJuIecKoro
3akoHa. JKu3Hb u nesrenbHocTh . .Menneneera.
63 KouTponbHas pabora Ne 5 o reme «IleproanuecKuii 3aK0H» KP OOII-5
64 Crpoenue BemecTBa. XUMHYECKast CBSA3b DIEKTPOOTPULATEIBHOCTD
XUMHYECKUX 3JICMCHTOB
65 Buner! ceasm.
66 CrerneHb OKHUCIICHMSL. I1K
67 OKHCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKITUU YK
68 O06o0011eHne, cucTeMaTu3alus U KOPPeKIUs 3HAaHUN yJalIuxcs
3a Kypc XMMUH 8 Kjlacca
20
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TemaTH4yeckoe INIAHUPOBAHUE I 9 kiacca

Ne | HammeHoBaHue pa3- KoanyecTBO 4acoB JIEeKTPOHHbIE
JAeJIOB U TeM IIPo- Bcero KoutpoJs- IIpakTuye- (uudposbie)
rPaMMBbI HbIe cKkHe padoThl | 00pa3oBaTeJbHbIE pe-
padoThI CypChI
1. | BeuecTBo U XuMuye- 18 1 2 Egpsl://l Le_Sh_-idU-fU/
:Jalhimik.ru
CKHC peartim httgs://hi jiru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
2. | Hemeramisl ¥ UX coO- 30 2 4 Egps/i//l L?Sh_-idu-ﬂl/
Jalhimik.ru
CAHHCHHA httgs://hi jiru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
3. | Meraisl 1 ux co- 14 1 1 EgpS/://I Le_Sh_-ﬁdU-fU/
:Jalhimik.ru
CAHHCHHA httgs://hi jiru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
XUMHS ¥ OKpYKaro- 4 - -
mast cpeaa
[ToBTOpenue 2
Hroro | 68 4 7

IloypouHnoe njianupoBanue 1Js 9 Kiaacca

No Tema IIpumeua- KonTpoiab-
YpOKa HUS Hasl TOYKA
Tema 1. BemecTBo H XMMHYECKHE PeaKIUH 18
1 IToBTopenue 8 knacca. Ilepuonnyeckuii 3axon JI,I. MenneneeBa I1K
2 IloBTopenue 8 kiacca. CTpoeHHe BEECTBA. I1K
3 [ToBTOpeHue 8 knacca. BaxxHelmue Kiaccsl HEOPraHUYECKUX COEAU- K
HEHUI
4 Knaccudukanus xumuaeckux peaxiuii CylHOCTh OKHCIUTEIEHO-
BOCCTaHOBHUTEJbHBIX peakimid. Okucaurens. BoccranoBuTens.
5 OKHCIUTENBHO- BOCCTAHOBUTENBHBIE peakiui. MeToa 31eKTpOH- YK
Horo OanaHca.
6 TertoBoit 3¢ dekT XuMUIeCKuX peakiuid. [loHsaTue 00 3K30- U FHJI0- [K
TEPMUYECKUX PEAKLHUSIX.
7 CkopocTh XUMHUYECKUX peakunii. DakTopbl, BIUSIONINE HA CKOPOCTh YK
XuMHUeckoil peakiuu. Karanusaropsl.
8 [Mpaktudeckas padbora Nel M3yueHne BIUSIHUS YCIOBUI HA CKOPOCTD I1P
peaxuuu.
9 ObparumocTh peakiuii. XuMHYECKOE PaBHOBECHE U CIIOCOOBI €T0
CMEIICHNSI.
10 Krnaccudukanysi XUMUYECKUX PEaKIUH M0 Pa3IMYHBIM MPU3HAKAM. ITIK
11 XHUMHYECKHE pEaKi B BOAHBIX PACTBOPAX.
ONEKTPONUTHYECKAs] JUCCOLHALINS
12 DNIEKTPONUTHYECKAas TUCCOITHAIIHSI KICIIOT, IIEJI0YeH U COJIeH.
13 Cnabbie 1 CHIIBHBIC PIEKTPOIUTHL. CTeleHb JUCCOIHAIINN. [IK
14 Peakuiun HOHHOTO OOMEHA M YCIOBUS X TPOTEKAHUSI.
21
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15 Peakiyin nonHoro oomena. [1oj1HbIC ¥ COKpAIICHHBIC HOHHBIC YPaB- IIK
HEHU

16 [TpakTrdeckas padota No2 Perrenne sxcriepuMeHTaTbHBIX3a- 1P
nIad mo teme D 1.

17 ITonstre ruaponus coneit. O6o0menHue mo TemMam 1 u 2

18 Konmponvuasn paooma Ne 1 no memam 1-2 KP OOIl-1

Tema 2. HemeTan/ibl M MX cOeUHEHUSI 29

19 TlonoxeHnre HemeTaJIoB B nnepuoauyeckout cucreme .M. Menpene-
€Ba, 00IIIre CBOMCTBA M CTPOCHKE aTOMOB. [ alloreHsl: QU3NIecKue U
XUMUYECKHUE CBOMCTBA.

20 Xiop

21 XJ10pOBOJAOPO. T

22 XJ10pOBOAOPOHAS KUCIIOTA

23 [Tpaktuueckas padora Ne3 [TomgydyeHue conssHON KHCIOTHI U H3yYe- I1P
HUE €€ CBOWCTB.

24 XapakTeprucTHKa KUCIOPO/Ia U CEePHI.

25 Cepa u e€ pu3nIecKkne U XMMHUIECKUE CBOMCTBA

26 Ceposojiopoa. CynbhubL. T

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

28 Oxkcup cepri(VI). CepHast KUCIOTa M €€ COIH I1K

29 OKHCIIUTENBHBIE CBOWCTBA KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI

30 BriuncieHust 1o XuMUYECKUM yYpaBHEHUAM peakuuil. [Ipaktuueckas I1P
pabota Ne 4 «Pemienne sxciepuMeHTaIbHBIX 3a1a4 Mo Teme «Kucno-
pOA U cepa»

31 KonTtponpsnas padora No2 mo remam 3-4 KP OOII-2

32 A3o0T: ¢pusndeckue u XuMuiaeckue cBoiictea. Okcuapl a3ora. Kpyro-
BOPOT a30Ta B IPUPOJE.

33 AmMmnak. @U3nYecKre U XMMHUECKIE CBOMCTBA.

34 ITpaxTrueckas padora Ne5. [lomydenne aMMuaka u u3ydeHHe ero 1P
CBONCTB

35 Conn aMMOHHSI.

36 A3OTHasi KUCIIOTA U €€ COJIH I1K

37 OKHCIUTEThHBIE CBOWCTBA A30THOW KHCIIOTHI

38 Conu a30THOHM KUCIOTHI. XUMUS B CEIIbCKOM XO3SHCTBE. A30THBIS IK
yaoOpeHus.

39 ®dochop: huznueckue u xumuueckue cporicta. Kpyrosopor ¢oc-
thopa B ipupoje.

40 Coenunenus gocdopa: okeun pocdopa (V), oprodochopHas kuc- T
nota u ee conn. DocopHsie yI00peHHS.

41 VYriepoa, puznueckue CBONCTBA. AJUTOTPOIHUS yIiiepojia: aimMas, Ipa-
¢ur, kapbuH, dymiepensl. KpyroBopor yriepona B npupoze.

42 XUMHUYECKHE CBOWCTBA yriiepoaa. YTrapHblil ra3, CBOWCTBa, GU3HOIO0- IK
THUYECKOE JISHCTBUE HAa OPTaHH3M .

43 Oxkcua yraeposa (IV). YronpHas kuciaora u e€ comm.

44 IpakTuueckas padora Ne 6. [Tonyuenue okcuzaa yriaepona(lV) u usy- ITpP
YeHHe ero CBOMCTB. Pacio3HaBaHne KapOOHATOB

45 Kpewmnwnii 1 ero coeqnHEHUS.

46 Crekino. Lement

47 Koumponvnas paboma Ne3 no memam 5-6 KP OOI1-3

Tema 3. MeTa/uIbI H HX COETMHEHHSA 14

48 OO0m1ast xapakTepUCTHKA METAJIIOB

49 Haxoskmenre MeTaioB B IPUPOJIE U OOIIHE CTIOCOOBI TTOTYICHHUS
METAaJJIOB

50 XHUMHYECKHE CBOMCTBA METAJIIIOB. DIEKTPOXUMUYECKUH Psil HANIPS- T

’KEHHUH METaII0B
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51 ITonstre o metayuryprun. CIiiaBbl.
52 I1lemouHbBIC METAILITBL.
53 [lemouno3emMenbHBIE METAIIBL. Maraui. IIK
54 Kanbiuii u ero coequaenus. XKecTKOCTh BOBI U CIIOCOOBI €€ yCTpa-
HCHUS
55 AroMIHII
56 AMQOTEpHOCTh OKCHIA U THAPOKCHIA ATIOMHHHUS I1K
57 Keneso.
58 CoenrHEHUS Kemesa. IIK
59 IIpaktrueckas padora Ne7. Pemenne sKkCriepuMEHTATBHBIX 3a1a4 110 I1P
TeMe «MeTaJuTbl U UX COCTUHECHUS
60 060061IeHne mo Teme MeTamib
61 Konmponvuasn paooma Ne 3 KP OOI1-4
«Cesoiicmea memannoe I —I11 A epynn 11CX3 JI.H. Menoeneesa»
Tema 4. XuMHusA 1 OKpY:Kaolas cpeaa 3
62 BemecTBa 1 MaTeprasibl B )KU3HU YeJ0BEKa
63 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA
64 BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKA
65 IToBTOpCHME
66 IToBTOpEeHmE

Buabl u popmMbI KOHTPOJIA

1K - TTucbMeHHbIN KOHTPOJb (5-10 MuUHYT);

1P - IlpakTuueckas pabora;

YO- YcTHbll onpoc;

KP - KonrponbHas pabora;

T - TecrupoBanue;

X1 - XUMUYECKUM TUKTAHT

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YHEHUKA

Xumus. 8 knace/Pynsutuc I.E., ®enpaman @.I7., Akimoneproe oomiectBo «M3narensctBo «IIpocserienue;
Xumus. 9 knace/Pymsutuc I.E., ®enpaman @.1°., AkimonepHoe obmiectBo «M3natenberBo «lIpocBemenuey;
METOAUYECKUE MATEPHUAJIbI U151 YYUTEJIA

1. Metoanueckoe mocodue. 8-9 kmacc (aBropst O. C.I'apa).

3. [Iporpamma Kypca Xumuu Ji1st 8—9 Ki1accoB 001e00pa30BaTENbHBIX YUPEKICHUH

4. Xumus B TeCTax, 3aJadax 1 ynpaxkHeHusx. 8-9 xmacc (aBtopsl O. C. I'abpuensn, U. B. Tpury6uax).
5. DnekrpoHHas popma yueOHHKA.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. Poccuiickas anextponHas mmkoia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. XKypnan «Xumus u xu3by - https://hij.ru/

4. TTonbopka utepaTypsl o xumuu - http://c-books.narod.ru/

5. Kypnan " 1 centssops" - https://1sept.ru/

6. Mudoypoxk - https://iu.ru/video-lessons

7. COOpHUK cTaTeil 0 XHMUYECKUX SJIEMEHTaX, HIUTFOCTPUPOBAHHBIN OMTUCAHUEM DKCIIEPUMEHTOB. -
http://www.periodictable.ru
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