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1. IIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA, KYPCA

N3yyenne XUMHM B OCHOBHOM LIKOJIe Ja¢T BO3MOKHOCTh JOCTHYb CJIeIYIOIIUX Pe3y1bTATOB B
HAINPaBJICHUH JIMYHOCTHOTO Pa3BUTHS:

1) BocnuTaHue poCCUICKON rpaykAaHCKOW MIEHTUYHOCTU: TATPUOTU3MA, JIFOOBU U YBaKEHUS K
OteuecTBy, 4yBCTBA TOPJOCTH 3a CBOIO POJIMHY, 32 pOCCHICKYIO XUMUYECKYIO HAYKY;

2) dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLECTBEHHOM NPAKTUKHU, a TAKXKE COLIUAIBHOMY, KYJIbTYPHOMY, S3bIKOBOMY U JYXOBHOMY
MHOI000pa31io COBPEMEHHOIO MUPA;

3) ¢popmupoBaHUE OTBETCTBEHHOT'O OTHOLICHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K CAMOPA3BUTHIO
¥ caM000Opa30BaHMIO HA OCHOBE MOTHBAIMK K 00yYEHHIO M TO3HAHUIO, BBIOOPY MPOPHUIHLHOTO
00pa3oBaHus Ha OCHOBE WH(OPMAIIMU O CYIIECTBYIOMUX MPO(ECCHIX M JTMYHBIX MPO(HEeCCHOHATBHBIX
HPEANOYTEHUH, 0CO3HAHHOMY OCTPOCHHIO WHANBUYAIBHON 00pa30BaTeNbHON TPAEKTOPUH C yUETOM
YCTOMUUBBIX M03HABATEIbHBIX HHTEPECOB;

4) hbopmMupoBaHHE KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B 00pa30BaTe/IbHON, OOIECTBEHHO M0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOH U APYTUX BUAAX JIEATEIBHOCTH;

5) popmupoBaHuE TOHUMaHUS LIEHHOCTH 370pOBOr0 U 0e30MacHOro oopasa *HU3HH; YyCBOSHUE ITPABUII
MHAUBUIYAJIIbHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MTOBE/ICHUS B YPE3BbIYAITHBIX CUTYALHX,
YIPOKAOUIUX )KU3HU U 3J0POBBIO JIFOAEH;

6) popMHpoOBaHUE MO3HABATEIHHON 1 WH(POPMAIIMOHHOMN KYJIBTYphI, B TOM YHCIIC Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paOb0oThl ¢ Yy4eOHBIMU NOCOOUSAMHU, KHUTAMH, JOCTYITHBIMU HHCTPYMEHTAMU U
TEXHUYECKUMU CpeCTBaMH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

7) popMHUpOBaHUE OCHOB KOJIOTMUYECKOT0 CO3HAHUS HAa OCHOBE NMPU3HAHUS LIEHHOCTH )KU3HU BO BCeX €€
IPOSIBJICHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOT0, OEPEXKHOI0 OTHOILIEHUS K OKpYXaroleil cpexe;

8) pa3BuTHE TOTOBHOCTH K PELICHUIO TBOPUYECKUX 3a/1a4, YMEHHS HaXOAUTh a/IeKBaTHBIE CIIOCOOBI 1O
BE/ICHUS M B3aMMOJECHUCTBHS ¢ MapTHEPAMH BO BpeMs yueOHOI 1 BHEYUYeOHOH J1esTeNbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAllUU U ONlIEpaTUBHO IPUHUMATh OTBETCTBEHHBIE PEIICHHUS B
Pa3IUYHBIX IPOIYKTUBHBIX BUAAX JEATEIbHOCTH (yueOHasi IOMCKOBO-UCCIIE0BaTENbCKas, KIIyOHas,
IPOEKTHasA, KPY>KKOBas U T. I1.).

MertanpeaMeTHbIMHU pe3yJIbTATAMH OCBOCHMSI OCHOBHON 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHus SBISIOTCSA:

1) oBnasieHNe HaBBIKAMU CAMOCTOSITEIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3alnuu yuyeOHou
JESATEIBHOCTH, ITOMCKA CPEACTB €€ OCYIIECTBIICHUS;

2) yMeHHe IUTaHUPOBAaTh ITyTH JOCTHXKEHHMSI 11eJIel Ha OCHOBE CaMOCTOSATEIBHOTO aHAIN3a YCIOBUHN U
CPEJCTB UX JOCTUKEHHUS, BBIACIATH AIlbTEepHATUBHBIE CIIOCOOBI IOCTUKEHUS 1IEJIM U BbIOMpaTh Hanbosee
3¢ exTUBHBIN CrI0CO0, OCYIIECTBIATH O3HABATENbHYIO PE(PIEKCHIO B OTHOLIEHUH JIEHCTBUH MO
pelIeHNI0 Y4eOHBIX U MO3HABATEIbHBIX 3aa4;

3) yMeHre NOHUMATh IPOoOIeMy, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3Y, 1aBaTh ONpeAeIeHUs
HOHATHUAM, KIIacCCU(DUIIUPOBATh, CTPYKTYPHUPOBATH MaTe€pUal, IPOBOIUTH SIKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BBIBOABI M 3aKJIIOUCHHUS;

4) yMEHME COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBIISITH KOHTPOJIb CBOEH
JeSITeIbHOCTH B IIPOIIECCE TOCTUIKEHUS Pe3yIbTaTa, ONpeieisaTh COCOO0b! AEUCTBUI B paMKax
NPEJJIOKEHHBIX YCIOBUN U TPeOOBAHUN, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHUH C
W3MEHSIOIIEICS CUTYyalue;

5) dopMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIOJIBb30BAaHUSI HHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB UH(DOPMALIMOHHBIX TEXHOJIOTUN (KOMIBIOTEPOB U MPOTPAMMHOI0 00ECIICUEHN )



KaK MHCTPYMEHTaJIbHONH OCHOBBI Pa3BUTHS KOMMYHHKATHUBHBIX U MO3HABATEIbHBIX YHUBEPCATBHBIX
y4eOHBIX JIEUCTBHIA;

6) yMEeHHE CO3/1aBaTh, IPUMEHATH U IPe0OPa30BbIBATh 3HAKKA U CUMBOJIBI, MOJIEITH M CXEMBI JUIsl PELICHUS
y4eOHBIX U 103HABATEIbHBIX 3aa4;

7) yMeHHe U3BIIeKaTh HH()OPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB (BKJIIOYAs CPEICTBA MACCOBOM
uH(pOpMaIli1, KOMITIAKT-TUCKHA y4eOHOro Ha3HaueHus, pecypchl lHTepHeTa), CBOOOAHO MOJIb30BATHCS
CIIPaBOYHOM JIUTEPATYPOM, B TOM YHCIIE M Ha AIEKTPOHHBIX HOCUTEISAX, COOJI0IaTh HOPMBI
nH(GOPMallMOHHON N30UPaTEIbHOCTH, 3TUKH;

8) yMeHue Ha MMPaKTUKE MOJIb30BATHCS OCHOBHBIMU JIOTHYECKUMU MPUEMaMH, METO1aMU HaOII0IeHus,
MOJIETUPOBAHUS, 00BSICHEHUS,pEIIeHHUs IPOOIeM, POTHO3UPOBAHUS H JIP.;

9) yMeHHe OpraHn30BaTh CBOIO KU3Hb B COOTBETCTBHUH C IPEACTABICHUSIMH O 3A0POBOM 00pase KU3HH,
npaBax U 005S3aHHOCTSX TPaKJAHUHA, IEHHOCTSIX OBITHS, KyJIBTYPBI U COIIMATBHOTO B3aUMOCHCTBUS;
10) ymeHu€e BBINIOJIHATH IO3HABATEJIbHBIE U TPAKTUUECKHE 3a/1aHNUs1, B TOM YHCIIE IPOEKTHBIE;

11) ymeHue caMOCTOATEIBHO U aPTyMEHTUPOBAHHO OLIEHUBATH CBOM JICHCTBUS U IEHCTBUS
OJIHOKJIACCHUKOB, COJIep>KaTeIbHO 000CHOBBIBAS IPABUIBHOCTD UJIM OIIMOOYHOCTH pe3ybTara u
crocoba neicTBys, aIeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTH KaK Mepy (haKTUYECKOTO UITU
MPEJIOoJIaraéMoro pacxo/ia pecypcoB Ha pelIeHHE 3a/1a4H, a TAK)KEe CBOM BO3MOXKHOCTH B IOCTH>KEHUU
LEJI ONPEAEIEHHON CI0KHOCTH;

12) ymenue pabotath B rpyIie — 3((HEeKTUBHO COTPYAHUYATH U B3aUMOCHCTBOBATH HA OCHOBE
KOOpJMHAIIMY Pa3IMYHbIX O3UIHH NTPH BeIpaOOTKE OOIIETO pEeIIeHNs B COBMECTHON AESITEIbHOCTH;
CIIyIIaTh MapTHEPA, GOPMYITHPOBATH M APTYMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTAaUBATh CBOIO
MO3UIUIO U KOOPJAUHUPOBATH €€ ¢ MO3ULMel MapTHEPOB, B TOM YHCIIE B CUTYaI[UH CTOJIKHOBEHHUS
MHTEPECOB; MPOAYKTUBHO pa3peniatb KOH(OIUKTHI HA OCHOBE YU&Ta

MHTEPECOB U MO3ULMIA BCEX €ro y4aCTHUKOB, TOUCKA M OLIEHKH albTEPHATUBHBIX CIIOCOOOB pa3pelIeHHs
KOH(JIUKTOB.

IIpeaMeTHBIMH pe3yabTaTaMH 0cBOeHHs1 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
00pa3oBaHUs SBISIOTCS:

1) bopMupoBaHue EpBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN O BEILIECTBAX, UX
MPEBPAIICHUSX U MPAKTUYECKOM TPUMEHEHUH; OBJIAJICHUE TTOHSATHIHHBIM armapaToM U CUMBOIMYECKUM
SI3BIKOM XUMUH;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUECKHUX MPEBPAIICHUN HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB KAK OCHOBBI
MHOTUX SIBJICHUH KMBOW U HEKUBOUW MPUPOJIBL; YIIyOIeHHEe MPEeICTaBICHUI 0 MAaTepUAIIbHOM €IMHCTBE
MUDA;

3) oBlaieHHEe OCHOBAMHU XUMUYECKON TPAaMOTHOCTH: CITOCOOHOCTBIO aHAJTU3UPOBATh U 0OBEKTUBHO
OLICHUBATh KU3HEHHBIE CUTYAlIUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€3011acHOr0 0OpaIeHus ¢
BEIIECTBAMM, UCIIOJIb3YEMBbIMU B ITOBCETHEBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U IIAHUPOBATh
9KOJIOTHYECKU O€30MacHOe MOBECHHE B LIETAX COEpe)eHUs 3J0POBbs U OKPY KaIOLIEH cpebl;

4) bopmupoBaHUe YMEHUI YCTaHABIMBATH CBSI3U MEXK/y peaIbHO HAOII0JaeMbIMU XUMHUYECKUMU
SIBIICHUSIMU U TIPOIIECCAMHU, TTPOUCXOSIIUMUA B MUKPOMHPE, OOBSICHITH IPUYUHBI MHOTO00pa3us
BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOECHMSI, & TAKXKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB
OT UX CBOICTB;

5) npuobpeTeHe onbITa UCIOIB30BAHUS PA3INYHBIX METO/I0B U3YUEHHUS BELIECTB; HAOIIOACHHUS 3a UX
MPEBPALCHUSIMU TIPU MPOBEIEHNUN HECIIOKHBIX XUMHUUECKHUX SKCIIEPUMEHTOB C UCIOJIb30BAHUEM
1abopaTOPHOTO 000PYIOBaHUS M IPUOOPOB;



6) yMeHHEe OKa3bIBaTh MEPBYIO TOMOIIb IPU OTPABIEHUSX, 0)KOT'aX U APYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PY/I0BaAHUEM;

7) oBiageHue npuémamu padboThl ¢ HH(GOPMAIIMEH XUMUYECKOTO COACPKAHMS, MPEACTABICHHON B Pa3HOM
¢dopme (B BUzE TeKcTa, GOpMyIL, TpaQHUKOB, TAOTMYHBIX JaHHBIX, cXeM, (poTorpaduii u 1p.);

8) co3ganue OCHOBHI I (HOPMUPOBAHMS HHTEPECA K PACIIMPEHHIO U YIITyOJICHUIO XUMUYECKIX 3HAHUN
U BBIOOPA XMMUU KaK IPO(UIBLHOIO IpeaAMeTa IPH MEPEX0ie Ha CTYNEHb CPEAHEro (TOJIHOr0) 00I1Iero
o0pa3oBaHus, a B JalbHENIIIEM U B KauecTBe cepbl CBOEH MPohecCHOHATLHOMN A€ATEIbHOCTH;

9) dopmupoBaHue NpeACTaBIEHUN 0 3HAaU€HUN XMMUYECKON HayKU B PEILIEHUH COBPEMEHHBIX
9KOJIOTUYECKUX MTPOOJIEM, B TOM YUCIIE B IPEAOTBPALIEHUN TEXHOICHHBIX M 9KOJIOTHUYECKUX KaTacTpod.

2.COAEPXKXAHUE YYEBHOI'O IPEJIMETA, KYPCA

Coaep:xanue NporpaMmsl

8 kuace

Pa3nen 1. OcHoBHBIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NpeacTaBJIeHii) 52 yac.
[Ipeamer xumun. XUMHS Kak 4acTh €CTECTBO3HAHUS. BelecTBa n ux cBoiicTBa. MeTo1bl NO3HAHUS B
XUMUH: HaOII0AeHne, SKcrepuMeHT. [Ipuémel 6e3onacHoi paboThl ¢ 000PYI0BAaHHEM U BEIIECTBAMH.
Crpoenue miamenu. Yucteie BemecTBa U cMecu. CriocoObl OUYMCTKH BEIIECTB: OTCTAUBaHUE,
¢ubTpOBaHME, BbIIAPUBAHNE, KPUCTAJUIM3ALIMS, TUCTUILISALIIS

DU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKUE peakuu. [[pu3Haku XUMUYECKUX peaKurid U
YCJIOBHSI BOBHUKHOBEHUS U TCUCHHUS XUMHUYECKUX PEaAKIIHil.

ATOMBI, MOJIEKYJIbI U HOHBI. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
Kpucrannudeckue u amop¢HbIe BelecTBa.

Kpucrannnueckue peméTku: HOHHAsI, aTOMHAsl U MOJIEKYJIIpHas. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

[IpocTbie U CliokKHBIE BellecTBa. XUMUYECKUM 3JIEMEHT. MeTalljibl U HEMETAJUIbl. ATOMHAsl €JUHULIA
Macchl. OTHOCUTENbHASI aTOMHAst

Mmacca. S3bIK XUMUU. 3HaKH XUMHUYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB. XUMUYECKUE
¢dopmyibl. OTHOCUTENBHAS MOJIEKYJIsIpHas Macca. KauecTBEeHHbIN M KOJIMYECTBEHHBI COCTaB BEIIECTBA.
Boruncnenus no xumuueckum popmyrnam. MaccoBast 1011 XMMHUECKOTO 3JIEMEHTA B CJIOKHOM
BELIECTBE.

BanentHocTh XUMHUECKUX 371eMeHTOB. OnpesienieHne BaIeHTHOCTH 3JIEMEHTOB 110 (opMyIie OMHAPHBIX
coenuHeHuil. CocTaBieHHEe XUMUYECKUX (OpMYIT OMHAPHBIX COSIMHEHHI 10 BAIEGHTHOCTU. ATOMHO-
MOJIEKYJISIPHOE YUeHHE. 3aKOH COXPaHEHUs Macchl BemecTB. JKu3Hb u aestenbHocTs M. B. JIoMoHOCOBA.
XHUMH4YECKUE YpaBHEHMS. THUIIBI XUMUYECKNX PEAKIUH.

Kucaopoa. Haxoxzaenue B mpupose. [lonyuenue kucnopoga B 1a00paTopyuu U MPOMBIIUIEHHOCTH.
du3nyecKue 1 XuMU4YecKre cBoiicTBa kuciaopoja. ['openne. Oxcuasl. [Ipumenenne kucmopoa.
Kpyrosopor kucnopona B npupoje. O30H, ajutorponus Kucnopoaa. Bo3ayx u ero cocras. 3ammura
aTMOC(EepHOTo BO3AyXa OT 3arps3HEHUH.

Bonopoa. Haxoxnenue B npupoze. [lomydenue Bogoposa B 1a00paTopun M MPOMBIIIUIEHHOCTH.
dusnueckue U XMMUYEeCKHe CBOMCTBa Bojoposa. Bogopon — BoccranoBuTenb. Mepbl 6€3011aCHOCTH
npu pabote ¢ BoopoioM. IIpumenenne Bogoposa.



Bona. Metop! onpenenieHnsi COCTaBa BOJIbl — aHaIu3 U cuHTe3. du3znueckue cBoiicTBa Bobl. Boma B
IPUPOJIE U CIIOCOOBI €€ OUUCTKH. Adparusi BOAbI. XMMHUECKUE CBOMCTBA BO/bI. [IpruMeHeHne BOIbI.
Bona — pactBopureins. PactBopuMOCTh BelecTs B Boje. MaccoBast 1011 paCTBOPEHHOTO BEILIECTBA.
KoanyecTBenHnbie oTHOIIeHUs1 B Xxumuu. KonnyecTBo BemecrBa. Mosbs. MossipHas macca. 3akoH
ABoranpo. MonspHblii 00bEM Ta3oB.

OTtHocuTenbHas! IITOTHOCTH ra30B. OOBEMHBIE OTHOIICHHSI Ta30B IPU XUMHUYECKUX PEaKLIUsIX.
BaskHeiilue Kjaccbl HeOPraHMYecKux coequHeHuii. Okcuabl: coctaB, kiaccudukaius. OCHOBHBIC U
KHCIIOTHBbIE OKcuabl. HoMeHnknaTypa okcnoB. u3nyueckne 1 XUMUYECKUE CBOMCTBA, MTOyYEHUE U
IIPUMEHEHNE OKCUIOB.

I'uapoxcenanbl. Knaccudukanus ruapoxcunos. OcHoBanus. Coctas. LL[&noun u HepacTBOpuMBbIe
ocHoBaHMs. HoMeHknaTypa. du3zndeckue 1 XUMUYECKHE CBOMCTBA OCHOBaHMM. Peakius HelTpain3auum.
[Toy4enue u mpuMeHeHue OCHOBaHHUH. AMDOTEPHBIE OKCUIBI U TUIPOKCHU/IBL.

Kucaorsl. Coctas. Kitaccupukamnus. Homenknarypa. @usudeckue u XUMHUECKHAE CBOMCTBA KUCIIOT.
BreITecHUTENBHBIN PSAJT METAIIIIOB.

Coun. Cocras. Knaccudpukanus. Homenknarypa. @usudeckue cBoiicTBa cojeil. PactBopuMocTs cosneii B
BoJie. XUMHUYECKHe CBOMCTBA cojeil. CriocoObl nmonydenus coneid. [Ipumenenue coneil. ['enernueckas
CBSI3b MEXY OCHOBHBIMH KJIACCAaMU HEOPTraHUYECKUX COCTUHEHUI.

Paznen 2. [leprnoanyeckuii 3aK0H ¥ NePUOANYECKAsA CHCTeMAa XUMHU4YecKHuX dJjemenToB /. U.
MenpeneeBa. CTpoeHue aToma / yac.

[TepBoHavabHBIEC TONBITKY KJIACCU(DHUKAIIMNA XUMUYECKUX 3JIEMEHTOB. [oHsATHE O rpynmax CXOIHbIX
AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA MIETOUYHBIX METAIUIOB U FaJOT€HOB. biiaropoIHbIe ra3bl.
[lepnonnueckuii 3akon /1. 1. Menneneesa. lleproanueckas cucrema Kak €CTECTBEHHO-HAY4YHast
KJaccu(pUKalus XUMUUECKUX 3JIeMeHTOB. Tabnuunas hopma npencraBieHus Kiaccuuxanuu
XUMHUYECKHX 3NeMeHToB. CTpykTypa Tabnuisl «llepuoandeckas cucreMa XumMuueckux snemerToB 1. U.
MengeneeBay (kopotkas popma): A- u b-rpynmsl, nepuoasl. @U3NUECKH CMBICT TTOPSAKOBOTO
JJIeMeHTa, HOMepa Meprojia, HoMepa rpynbl (A7 2IEMEHTOB A-TpyI).

Crtpoenue aToma: siApo M dJEKTpoHHast 00070uka. COCTaB aTOMHBIX SiIEp: MPOTOHBI U HEUTPOHHI.
M3otombl. 3apsi aTOMHOTO s]Ipa, MacCOBOE YUCIIO, OTHOCUTENbHAsA aToMHast Macca. CoBpeMeHHast
(bopMyTUPOBKA MOHATHUS «XUMHUECKUH 2JIEMEHT». DJIEKTPOHHAs1 000JI0YKa aToMa: TTOHSATHE 00
SHEPreTUIECKOM

YpOBHE (9JIEKTPOHHOM CJI0€), €T0 EMKOCTH. 3aMoJIHEHHE dJIEKTPOHHBIX CIOEB Y aTOMOB DJIEMEHTOB
MepBOro—TpeThero nepuo1oB. CoBpeMenHasi GOpMyIUPOBKA MEPUOIUYECKOTO 3aKOHA. 3HAUCHUE
nepuoanyeckoro 3akoHa. Hayuneie noctuxenus /1. 1. MenneneeBa: ucnpapieHne OTHOCUTEIIbHBIX
aTOMHBIX Macc,

MPEICKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, IEPECTAHOBKU XUMHUYECKUX DJIIEMEHTOB B
nepuoauyeckoit cucreme. Kusnb u aestenbHocth [. . Menneneena.

Pa3nen 3. Ctpoenue BemecTBa 9 yac.

DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX 3J1€EMEHTOB. OCHOBHBIEC BUIbI XUMHUYECKOW CBSI3U: KOBAJICHTHAS
HEMOJISIpHAsI, KOBAJICHTHASI MOJIsipHAsi, MOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE AJIEKTPOHHONU TEOPUHU.
Crenens okucnenus. [IpaBuiia onpeneneHus CTENEHU OKUCIECHUS 3JIEMEHTOB.

9 kjacc

Paznen 1. MHorooopasue xumuueckux peakuuii ( 17 yac)

Kinaccunpukanusi XuMu4eCKHX PeaKkIuii: peakiiuu COCTMHECHUS, PAa3JIOKESHHS, 3aMeleHus, 0OOMEHa.
OKHUCIATENTBHO-BOCCTAHOBUTENbHBIE peakiiu. OKUCIUTENb, BOCCTAHOBUTENh, TIPOIIECCH OKUCICHUS 1
BoccTaHOBJIEHUA. COCTaBIICHUE YPABHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C TOMOIIBIO



MeTO/1a JIEKTPOHHOTO OanaHca. TernoBbie 3 (HEKThl XUMUUYECKUX peakuuid. IK30TepMHUUECKHUEe U
OHJOTEPMUYECKHE peakuu. TepMoXuMu4ecKue ypaBHeHUs. Pacy€Tsl 110 TEPMOXUMUYECKUM
ypaBHEHUAM. CKOPOCTbh XMMHUYECKUX peakiuil. @akTOpsl, BIUSIOLINE Ha CKOPOCTh XUMUYECKUX
peakuuii. [lepBonavansHOE TIpencTaBieHue o katanuse. O0paruMeie peakiiuu. [IoHATHE 0O XUMHYECKOM
paBHOBECUM. XUMUYECKUE PEAKLIUY B BOJAHBIX PACTBOpaX. DJIEKTPOIUTH U HEIEKTPOJINUTHL. VIOHBI.
Karuonsl n annossl. ['upatHas Teopus pacTBOPOB. DIIEKTPOIUTHYECKAS JUCCOLMAIUSA KUCIIOT,
OocHOBaHU# U coseil. Crnabble U cUIbHBIE AIEKTPoNUThL. CTenens Aucconuanuu. Peakiuy noHHOTO
oOMeHa. Y coBHs T€UEHUS peaklMii HOHHOTO 0OMeHa /10 KOHIIa. XUMUYEeCKHEe CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMUYECKUX COCAMHEHHI B CBETE MPEICTaBICHUN 00 AIEKTPOIUTUYECKON JUCCOIUALIH U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuusax. [IoHaTre o ruaponuse conei.

Paznen 2. MHorooopasue Bemects (46 yac)

Hemeranbl. I'anorensl. [looxenne B nepuoaN4YeCKOr CUCTEME XUMHUUECKUX JIEMEHTOB, CTPOCHHUE UX
atoMoB. Haxoxxenue B npupoje. @uznueckrue 1 XuMUYECKUE CBOMCTBA rajoreHoB. CpaBHUTEIbHAS
XapakTepUCTHKa ranoreHoB. [lonydyeHne u npuMeneHue ranoreHoB. Xuop. Gusndyeckrue 1 XUMUYECKUe
cBoiicTBa xyopa. [Ipumenenue xmnopa. Xnoposogopoa. ®usnueckue croiicta. [lonyuenue. ConsiHas
kucioTta u e€ conu. KauecTBeHHas peakiusi Ha XJIOpHI-UOHBL. Pacno3HaBaHue XJIOpUI0B, OPOMUIOB,
HOJUJIOB.

Kucsopon u cepa. [lonoxxeHue B NEPUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aToMoB. Cepa. AlIOTpOnHst CEpHI.

dusnyeckue U xumMuueckue cpoiictBa. Haxoxaenue B mpupoje. [Ilpumenenue cepol. CepoBo10poI.
CepoBo10po/iHask KUCIOTA U €€ COJIH.

KauectBennas peakuus Ha cyiabbua-uonsl. Oxeun cepri(1V). Ousnyeckue 1 XuMUYECKHE CBONCTBA.
[Tpumenenue. CepHucras kucnora u e€ conu. KauecTBeHHas peakius Ha CylIbPUT-HOHBL. OKCHUT
ceprl(VI).CepHas kuciora. XuMu4yeckre CBOWCTBA pa30aBIeHHON M KOHIIEHTPUPOBAHHOW CEepHOM
kucinoTsl. KauecTBeHHas peakiys Ha Cyib(ar-uoHbl. XMMUYECKHE PEAKIINH, JISKAIINe B OCHOBE
MIOJIyY€HUsI CEPHOM KUCIIOTHI B IPOMBIIIIIEHHOCTH. [I[puMeHeHe cepHOl KUCIOTHI.

A3ot 1 pocdop. [lonoxeHue B NEpHOIUIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB.
A3oT, pu3nyeckre U XUMHUYECKHUE CBOMCTBA, MOTyYeHHe U TpuMeHeHue. KpyroBopoT azoTta B IpupoIe.
AMMuak. @u3nyeckue 1 XMuMUYECKHe CBOMCTBA aMMHaKa, Iojy4eHue, npuMenenue. Cojim aMMOHUS.
A3oTHas kuciora 1 €€ cBoiicTBa. OKUCIUTENbHbBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenue a3oTHo
KHCJIOTHI B JJAOOpaTOpuu. XUMHUYECKUE PEAKIINH, JIeXKALIHIe

OCHOBE IIOJTy4€HUS a30THOM KUCJIOTHI B IPOMBIIIIEHHOCTHU. [IpruMenenune azotHoi kucinotsl. Conn
a30THOM KHMCIIOTHI M UX MPUMEHEHUE. A30THbIE y100pEHHUS.

®ochop. Annorponus pochopa. Puznyeckue u xumuueckue cBoiictBa Gochopa. Oxcun dhocdopa(V).
®ocdopnast kucnora u e€ conu. PocopHbie y100peHHUs.

Yraepon u kpemuuii. [lonoxxeHue B NepUOIAYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. YTiepo. Ammotponus yriepoaa. Pu3ndeckre 1 XMMUYECKHe CBOMCTBA yriiepoaa. AcopOims.
VYrapHslif ra3, cBoiicTBa U (PU3HOIOTHUECKOE IEHCTBUE HA OPraHU3M. YTJIEKUCIbIN Ta3. YToabHas
kucioTa u e€ conu. KauectBenHas peakiys Ha KapOoHaT-uOHBI. KpyroBopoT yrieposia B mpupoe.
Opranndeckue COeAMHEHNS yTIEPOAA.

Kpemunii. Oxcun kpemuusi(IV). Kpemuuesas kucnora u e€ conu. Crekio. LlemeHT.

Metasbl. [TonoxeHrne METANIIIOB B IEPUOJUYECKON CUCTEME XMMUYECKHX DJIEMEHTOB, CTPOSHUE UX
aToMoB. MeTtannndeckas cBsA3b. Du3mueckie CBOMCTBA METAJUIOB. PsIIT aKkTHBHOCTH METAJIIIOB
(PTMEKTPOXUMHUYECKUH PSi/T HAMPSDKEHU METAIIOB). XUMHUYECKHE CBOMCTBA MeTaioB. O0IIHe Criocoob
nosrydyeHus: MetayioB. CrijiaBbl METaJJIOB.



IIlesi0uHbIe MeTaLIbI. [1010)KeHrEe NIEI0YHBIX METAUIOB B IEPUOANYECKON CUCTEME, CTPOEHUE UX
aroMoB. Haxoxnenue B npupone. Pu3nueckue 1 XUMHYECKHUE CBOMCTBA IIEIOYHBIX METAJLIOB.
[IpumeHeHne MEeT0YHbIX METAIVIOB U UX COCIMHEHU.

Ilesi04uHO03eMe/IbHBIE MeTAJLIbI. [1o/10KeHNE 111eT0YHO3EMETBHBIX METANIOB B MIEPUOANYECKOM
cucreMe, CTpoeHue ux atoMoB. Haxoxnenue B npupoae. Maraui u KauplUuid, UX BaXKHEHIINE
coenuHeHus. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Asmomunuii. [Tonoxenue aroMuHuS B IEPUOINYECKON CUCTEME, CTpoeHHe ero aroma. Haxoxnenue B
npupoje. usnueckre U XUMUYECKHE CBOMCTBA amtoMuHus. [Ipumenenue amoMunusa. AMGOTepHOCTh
OKCH/JIAa ¥ TUJIPOKCUJIA AITFOMUHUS.

Keae3so. [TonoxeHune xene3a B NIEPUOJIUUECKON CUCTEME, CTPOCHUE €ro aroma. Haxoxienue B npupoae.
Du3nyecKrue 1 XMMHUYECKHE CBOMCTBA Kele3a. BaxkHelre cCoeIMHEHUs Keme3a: OKCUIbL, TUAPOKCUIbBI U
comu xene3a(Il) u sxenesa(I1l). KauectBenusie peakuun Ha nonsl Fe?" u Fe®*

Pa3nea 3. Kpatkuii 0030p BaskHelIIMX OPpraHu4ecKux BemecTs( S yac)

Oprannyeckas xumus Jlpenmer oprannueckoit xumun. Heoprannyeckue u OpraHnyeckue
coeuHEeHUs. YTIIepo]l — OCHOBA ku3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa yriepoja B
OpPraHUYECKUX COCITMHEHUSIX..

YrueBoaopoasl. [IpenenbHbie (HachIIEHHBIE) YTIIEBOOPOAbl. MeTaH, 9TaH, MPOMaH — MPOCTEHIINe
MIPEACTABUTENH NMPEJETBHBIX YTIEBOA0PO10B. CTPYKTYpHBIE (POPMYJIIBI YTIEBOAOPOIOB.
I'omonornueckmii psx IpeneabHbIX yIIIeBOAOPOAOB. ['omoorn. dusndeckue 1 XMMUYECKUE CBOMCTBA
MpeCNIbHBIX YIJIEBOIOPO0B. Peakiuu ropenus u 3amenieHus. Haxoxaenue B mpupoie mpeaeabHbIX
yraeBoopoaoB. IIpuMenenue merana.

HenpenenbHbie (HEHACHIIIEHHBIE) YTIEBOIOPOAbI. DTHIICHOBBIA PsIJI HEMPEAEIbHBIX YTIEBOIOPOI0B.
OtuiieH. Pu3nuecKre U XMMUYECKHE CBOMCTBA 3THIIeHa. Peakius npucoenuuenus. KauecTtBeHHbIe
peakuuu Ha 3tuieH. Peakuus nonumepusauuu. [lonustunen. [Ipumenenue stuneHa.

ALIETUJIEHOBBIH Psi/l HETIPEAENbHBIX YIIeBOA0PO10B. AntetuineH. CBolicTBa anetuiieHa. [I[pumenenue
aneruieHa. [IpousBoanbie yrieBogopo10B.

Kpartkuii 0630p opranuvyeckux coeJUHEHHIi: OJHOATOMHBIE CHUPTHI (METAHOJI, TAHOII),
MHOT0aTOMHBIE CIUPTHI (3TUJICHIJIUKOJIb, ITIMIIEPUH ), KapOOHOBBIE KUCIOTHI (MypaBbUHas, YKCYCHas),
CJIOKHBIE 2(PUPBI, KUPBI, YTIEBOABI (TII0K03a, caxapo3a, Kpaxmal, eJUTI0I103a), aMUHOKHUCIIOTHI, OETTKH.
Ponw GenkoB B opranusme.

IHonsiTHE 0 BHICOKOMOJICKYJIAPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NoiuMepu3auu. [lonusTunen, nonunponusieH, NOJIUBUHUIXJIOPHUL.



3.TEMATHYECKOE IINTAHUPOBAHMUE C YKA3AHHUEM KOJIMYECTBA
YACOB, OTBOANUMBIX HA U3YUYEHUE KAXK/JIOU TEMbBI Xumus 8 kiacc.

68 yacoB roa, 2 yaca B HeJeJIo

Y4yeOHO-TEeMAaTHYECKHI IIJIAH XUMHUA 8 KJ1acc

No Hanmenosanue Tembl Kon-Bo yacos [Kon- [Kos-Bo
/11 BO K.p.
[1p.p
1 Pasnen 1. IlepBoHavanbHble XUMHUYECKUE TIOHATHSA 21 g
Tema 1.1. Ilpenmer xumun 64 2 0
Tema 1.2. [lepBoHauanbHbIe XUMUYECKUE TTOHATHUS 154 0 1
2 Paznen 2. Kucnopoa. Bomopoa. 8 u
Tema 2.1. Kucnopon . 59 1 0
Tewma 2.2. Bomopon. 34 1 0
3 Paznen 3. Boxa. PactBopsl. 74 1 1
4 Pasznen 4. KonnyecTBeHHbIE  OTHOILCHUS B XUMHUHU Sy
5 Pa3znen 5. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COSAMHEHUN 114 1 1
6 Paznen 6. Ctpoenue aroma. [leproanyueckuii 3aK0H U IEPUOIUUYECKAS 74
crucTeMa XuMudeckux aneMeHToB /[l. 1. MenaeneeBa
7 Paznen 7. Ctpoenue BemecTBa. XUMHYECKas CBS3b 94 1
Wroro: 68 u 6 4

TEMATHUYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOJJUMBIX HA U3YUEHUE KAXKJION TEMBI

Y4yeOHO-TEeMATHYECCKHUH IJIaH XUMHUA 9 Kiace

No HaumeHnoBanne Tembl Kon-eo |Kon-Bo  [Kon-Bo
/T JacoB [Ip.p K.p.
1 Pasnen 1. MHOroo6pasue XUMHYECKUX peakiuii 174
Tewma 1.1. Knaccuduxarus XUMUYECKUX PEAKITUN 7 4. 1
Tema 1.2. Xumudeckne peakiiuu B BOJHBIX PacTBOPax 104
2 Pa3znen 2. MHoroob6pasue BeIiecTs. 46 4
Tewma 2.1. I'anoreusl. 6 u 1 0
Tema 2.2. Kucnopon u cepa 8 u 1 0
Tema 2.3. A3oT u pocdop. 04 1
Tema 2.4. Yrieponx u KpeMHHH. 104y 1 1
Tema 2.5. Meraibl. 134 1 1
3 Pasznen 3. Kparkuii 0030p BaKHEHIIINX OPraHUYeCKUX BEIIECTB 54
Tewma 3.1.IlepBoHavanibHbIE IpeACTaBIEHUE 00 OPTaHUYECKUX
BEIIECTBAX
Hroro: 68 u 7 3
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