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1. MIOACHUMTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO mpenmMera «XuMHs» Ha 0a30BOM YPOBHE CPEIHETO
obirero o6pazoBanus cocraieHa Ha ocHoBe ®I'OC COO, ®OII COO, B COOTBETCTBUU C
®denepanbHOi paboueil mporpamMmoi cpenHero oOiero o0pa3oBaHHUS MO y4yeOHOMY
npenMery «Xumus» (6a30BbIi ypoBeHb), ¢ yuétom KoHueniuu npemnogaBanus ya4eOHOTO
npenMera «XuMHs» B oOpa3oBaTeNbHBIX opraHum3zauusx Poccuiickoit ®enepaunu,
peanu3ylInX OCHOBHBbIE 0Opa3oBaTelbHbIE MPOTpaMMbl, W C YydeToM pabouei
IpOrpaMMbl BOCTIUTAHHUSI.

OcHOBY NOJIXOJ0B K pa3pabOTKe IMPOrpaMMbl 110 XMMUH, K ONPEEICHHUIO 00Ien
CTpaTeruu OO0y4YeHMs, BOCIIUTAHUS M PA3BUTHUSA, OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTO
npenmMera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIICTITYaJIbHbBIE
nosioxenus GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJIEH, COAEpKaHuUs, PE3yIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO IMOJTOTOBKU BHIITYCKHUKOB.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «XUMMUS»

XuMuyeckoe 00pazoBaHUE, MMOJy4aeMO€ BBITYCKHHKaMH 0O0LIe00pa3oBaTEIbHON
OpraHu3alluy, SIBISETCS HEOThEMJIEMOW YacThlo HX 0O0pa3oBaHHOCTU. OHO CIIY)KUT
3aBEpIIAIOLIUMM 53TallOM peajlu3aldyd Ha COOTBETCTBYIOLEM €My O0a30BOM YpOBHE
KJIFOUEBBIX [[EHHOCTEH, MPUCYIUX IEIOCTHOM CUCTEME XUMUYECKOro 00pa3oBaHus. DTU
IIEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB INPHUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oO11eil KyJabTyphl UEJIOBEKA, a TAKKE IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0POBBIO U MPUPOAHOH cpene. Peanusyercs xumudeckoe oOpazoBaHue 00ydaroXcs Ha
YpOBHE cpeaHero oOiiero o0pa3oBaHUs CPEACTBAMU Y4E€OHOTO MpeaMeTa «XHUMHUS»,
COJIep)KaHHE U MOCTPOEHHE KOTOPOro OMpeeeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM
cnenu(UKN HayKd XUMUH, €€ 3HaUe€HUs B MMO3HAHUH MPUPOIBI U B MAaTEPHAILHON KU3HU
oOmiecTBa, a Takke € Y4ETOM OOUIMX Leled W MPUHIUIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuMHUS Kak DJEMEHT CHCTEMBI E€CTECTBEHHBIX HAayK HrpaeT ocoOyi pojib B
COBPEMEHHON IUBWINM3AINK, B CO3JaHMHM HOBOW 0a3bl MaTepuanbHON KynbTyphl. OHa
BHOCHT CBOH BKJIaJ B (HOPMUPOBAaHUE PANMOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE
LEJIOCTHOTO MIPEICTaBIIEHUs 00 OKPYXAIOLIEM MUPE KaK O €JMHCTBE MPUPOIbI U YETIOBEKA,
KOTOpoe (opMHpyeTcs B XMMHUHM Ha OCHOBE IOHMMAHHUS BEIIECTBEHHOI'O COCTaBa
OKPYXAaIOUIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXJY CTPOCHHEM BEUIECTB, HUX
CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMH MTPUMEHEHUSI.

TecHO B3aUMONEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOW YaCThI0 MUPOBOH KYJIBTYPhI, HEOOXOAUMBIM YCIOBHUEM YCIEITHOTO TPy
¥ JKA3HM KKA0T0 WwieHa obmectBa. CoBpeMeHHast XUMUS Kak HayKa cO3uJaTeNbHas, KaK
HayKa BBICOKMX TEXHOJIOTHI HAIIpaBJIeHa Ha PeIIeHUE TII00aIbHBIX MPOOJIEM YCTOHIHBOTO
pa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM, HJHEPreTHUUYECKOW, NHIIEBOM, 3KOJIOTHYECKOi
0€30MaCHOCTH U OXPaHbI 3/JOPOBBS.

B cooTBeTcTBHM € 00IIKMMU HEIAMU U IPUHLIUIIAMYI CPEAHEro 00LIero oopa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccbl, 0a30BbIl ypOBEHb M3y4YEHHS)



OpPUEHTHPOBAHO MPEUMYILIECTBEHHO HAa OOIIEKYJIbTYPHYIO IMOATOTOBKY OOydarolIuXxcs,
HEOOXOJUMYI0 UM I BbIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHUS B JKHU3Hb COL[MYMa, MPOJOJDKEHHUs] 00pa30BaHUs B pa3IMYHBIX O0JIACTSIX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiroliMu npeameTa « XuMush SBISAI0TCs 0a30Bble Kypebl — «Opranndeckas
xuMus» U «OO1as u HeopraHUYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBJIISIFOTCA OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKOM XUMUU
(c BKJIIOYEHHEM 3HAHMH M3 OOLIeM XMMHU) W opraHudeckoil xumuu. PopMuUpoOBaHUE
JAHHOM CHUCTEeMBbl 3HAHUM MNpU M3YyYEHUM IIpeaMeTa o00ecleyrBaeT BO3MOXKHOCTb
paccMOTpPEHUs] BCETO MHOI000Opa3usi BEUIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOpUN XUMUU.

CrpykTypa coxaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuyeckasi XuMus» c(hopMHpoOBaHa B MpOrpaMMe IO XUMUU HA OCHOBE CUCTEMHOTI'O
HOJX0/a K U3YUYEHHIO0 yueOHOro MaTepuaia u 00yciaoBIeHa HCTOPUIECKH 000CHOBAaHHBIM
pa3BUTHEM 3HAHMW Ha OINpeAeNIEHHbIX TEOPEeTUYECKUX YpoBHsSX. Tak, B Kypce
OpraHMYECKOd XMMHMH BELIECTBA pPAaCCMATPHUBAIOTCA Ha YPOBHE KJIACCHYECKOW TEOpUU
CTPOEHUSl OpPraHUYECKUX COEIUHEHMM, a TaKKe Ha YPOBHE CTEPEOXUMUYECKHUX U
AIIEKTPOHHBIX IMPEACTABIECHUN O CTpoeHUHU BeliecTB. CBeaeHus: 00 U3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCA B Pa3BUTHUM — OT YIJIEBOJOPOJIOB O CIOXHBIX OHOJOTHYECKU
aKTUBHBIX COeIUMHEHUWH. B Kypce opraHMdeckod XHMHH TIOJY4YarOT pa3BUTHUE
chopmMupoBaHHbIE Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHUsi TMEpBOHAYATbHbIE
OpPEJCTAaBICHUS] O XUMHUYECKOH CBs3M, KIacCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUSI, 0 XUMUYECKOMN peaKIiH.

[Ton HOBBIM yrjaom 3peHuss B 1npeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi HM3yYeHHBIH Ha ypOBHE OCHOBHOrO o0miero oOpa3oBaHUA
TEOpETUYECKUH MaTepual U (DaKTOJOTMUYECKHE CBEJEHHUS O BEIIECTBAX M XMMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u Heopranudeckast XuMus» 00y4JaromumMest
IPEIOCTABIISIETCSI BO3MOYKHOCTh OCO3HaTh 3HAYEHUE IIEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3MUIHM, TIIy0Ke MOHATh HCTOPHYECKOE
U3MEeHeHHe (YHKOHMA 53TOTO 3akoHa — OT o0oOmaromei a0 oOBsACHAIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaXHEHIIMX BeHIeCTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEAKIUSAX, HMX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHUs JomoiHseTcss B Kypcax 10 u 11 kmaccoB snemeHTaMu
COJIEpP>KaHMSI, UMEIOIIMMHU KYJIbTYPOJOTUYECKUN U NMPUKIAAHONW XapakTep. DTH 3HaHUS
CHoCOOCTBYIOT TTOHUMAHHUIO B3aMMOCBSI3M XUMHUH C APYTUMHU HayKaMH, PacKphIBAIOT €&
poJib B TO3HABATENIbHOW M MPaKTUYECKON MesATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIMUTAHUIO YBaXXEHHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKHX
NPWIOKEHUH XHWMHUHU, TOMOTAIOT BBIMTYCKHMKY OPHUEHTHPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMax, CBS3aHHBIX C XUMMEH, KPUTUYECKH OCMBICIMBATH
UHPOPMAIMIO ¥ IPUMEHSATH €€ JIJIsl TIOMOJTHEHUS 3HAHUH, PEIIeHUS] MHTEIUIEKTYaIbHbBIX U
HKCIEPUMEHTANIBHBIX HCCIIEI0BATEIbCKUX 3a7ad. B 1memom conepkaHue ydeOHOro

npeaMera «XuMus» JaHHOTO YPOBHS M3YyYEHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHUE Y
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00y4JarIMXCcss MUPOBO33PEHYECKON OCHOBBI ISl TOHUMAaHUS (GUI0CO(CKUX HJIeH, TAKUX
KaK: MaTepuajlbHOE E€IMHCTBO HEOPraHMYECKOTO M  OpPraHU4ecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM M CTPOCHHUEM, IT03HABAEMOCTh
MPUPOJHBIX SBICHUN MYTEM IKCIIEPUMEHTA U PEHICHUs] MPOTUBOPEUUN MEXKY HOBBIMU
dbakTaMu U TEOPETUYECKUMH MPEANOChIIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUH
HKOJIOTMUECKHX MpoOiieM, a Takke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCypCoB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTE€pPUAJIOB.

B muiane pemieHus 3aad BOCIUTAHUS, PA3BUTHUS M COLMAIIM3AMKU O0YJarOIINXCs
OPUHSTHIE TPOTPAMMOI 110 XUMHUH MOAXO0/IbI K OMPEIETICHUIO COACPKAHUS U MTOCTPOCHUS
npeaMeTa MpeaycMaTpuBaiOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YUEOHBIX JIEUCTBUMH,
UMeEIoIUX 0a30BOE 3HAUCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PELICHUS MpooiieM,
MOMCKa, aHaIn3a U 00padoTku MHGOPMAIMK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbBITA
NPAKTUYECKOM M HCCIEAOBATEIbCKON NIEATEIbHOCTH, 3aHMMAIOIE Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

HOEJN U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMUSA»

B mpakTuke npenogaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsl,
TaKk U HAa YpPOBHE CpeIHEro o0Iiero oOpa3oBaHMs, MPHU ONpPEIEICHUN COAEpKATSIbHON
XapaKTEPUCTUKU LEJIEM U3y4EHHs TMpPEIMETa HaMpPaBICHHUEM  IEPBOCTENIEHHOU
3HAYUMOCTH TPAJAMIIMOHHO MPU3HAETCA (HOPMHUPOBAHUE OCHOB XMMHUYECKOW HAYyKH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKON NEATETHHOCTH YeIOBEeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KylbTypbl. C METOAMYECKON TOYKU 3PEHUS TAKOMN
MOAXO/1 K OTIPEACIICHUIO LEJIeH U3yYEHUS IIPEIMETA SBJISIETCS BIIOJIHE OIPABJIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TVIABHBIMH LEIAMU U3YYEHHUS MpeaMeTa « XUMUS
Ha 6a3oBoM ypoBHe (10 —11 kJ1.) aBasitoTCs:

e (opMupoBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MHUpA, B OCHOBE KOTOPOW JIEKAT KIIOUEBBIE TMOHSITHS,
dbyHIaMeHTa bHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHH MHPOBO33PEHUECKOTO Xapakrepa,
O03HAKOMJICHUE C UCTOPUEN X PA3BUTHUS U CTAHOBJICHUS;

e (GopMHUpOBaHME M pPa3BUTHE TNPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BCIIECTB M XHUMHYECKHUX PEAKIUHA, HEOOXOJUMBIX JJisi MPUOOPETCHUS yMEHUU
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUUECKUX SIBJICHUM, UMEIOIINX MECTO B MIPUPO/IE,
B MMPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH M CIOCOOOB JEATEIbHOCTU, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBui 0e30MacHOro
oOpalleHus ¢ BeIIeCTBAMHU.

Hapsiny ¢ aTum, comepkareinbHas XapakTEPUCTUKA LEJIeH U 3aJady HU3y4YEeHHs
npeAMeTa B MpPOrpaMMe MO XUMHUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPHOPUTETAMU B CHCTeMe cpeAHero obmiero obpasoBaHus. CerogHs B
MpPENoIaBaHUM XUMUU B OOJbIIEH CTeNeHUW OTAAETCS NPEANOYTEHHUE MPAKTHYECKOM
KOMIIOHEHTE COJepKaHusi OOy4YeHMs, OPUEHTHUPOBAHHOM HA MOATOTOBKY BBITYCKHHMKA

001Ieo0pa3oBaTeIbHON ~ OpraHM3alliM, BIAQJACIONIETO He HabopoMmM 3HaHUH, a
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(GyHKIIMOHAIbHOM I'PaMOTHOCTBIO, TO €CTh CTOCO0aMU U YMEHUSMH aKTUBHOT'O MOTYYEHUS
3HAHWW U TPUMECHECHHSI NX B PEATbHOM JKU3HU JIJISl PEIISHUS TPAKTUIECKUX 3a/1a4.

B oToil cBsi3M MpU M3Yy4YEHUU TMpeAMETa «XUMHUS» JOMUHHUPYIOIIEEe 3HAuYeHHE
nprOOPETAIOT TaKWe IeNN U 3a/1a4H, KaK:

- ajganTanus OOydYalomuUXcs K YCIOBUSM IHHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupoBaHHEe MHTEIJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIPHOMY TMPHUHATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHUEM;

- (popMupOBaHHE Y 00YUAIOIINXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIINIA),
UMEIOIINX YHHBEPCAIbHOE 3HAYCHHWE IS PA3IMYHBIX BHUJIIOB JEATEIBHOCTH: PEIICHUS
mpoOJieM, MOUCKa, aHaIn3a U 00paboTku nHpOopMaIK, HEOOXOTUMBIX JUTIsI IPUOOPETCHHS
OTIBITA JESITETFHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B TIO3HAHUU XMMHH, & TAaK¥Ke IS
OIICHKH C TIO3WIUK HKOJIOTUYECKOW OE30MacCHOCTH XapakTepa BIUSHHS BEIIECTB WU
XUMHUYECKHX MPOIIECCOB HAa OPTaHM3M UYeJIOBEeKa U MPUPOTHYIO CPELY;

- pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPUYECKUX
crocoOHocTel O00yYaroIMXCs: CIHOCOOHOCTH CaMOCTOATEIBHO MpUOOpeTaTh HOBbBIE
3HaHUA T0 XWMHUU B COOTBETCTBUU C >KM3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIH30BATh
COBpeMeHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA U aHalin3a yu4eOHOM 1 Hay4HO-
NOMYJISIPHON MHGOPMAIIMA XUMUYECKOTO COJIEPKaAHUS;

- (opMHUpOBaHUE U Pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATHBHOTO W JIOTMYECKOTO
MBIIIUICHUS, HAOIIOaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO
HEOOXOMMBbI, B YAaCTHOCTH, NpHU IUIAHUPOBAHWU U TIPOBEJACHUU XHUMUYECKOTO
IKCTICPUMEHTA;

- BOCNHUTaHHWE Yy oOydarommxcsd  YOeKIEHHOCTM B  T'YMaHHUCTUYECKOUN
HANPABJICHHOCTH XHUMHH, €€ BaXXHOM pOJM B PEIICHUH TIOOATBHBIX MpoOIeM
paIMOHAIEHOTO  MPUPOIOTIONB30BAHMS, TIOMOJIHEHUSI DJHEPTETHUECKUX PECYPCOB H
COXpaHEHHUS NPUPOJHOTO pABHOBECHS, OCO3HAHMA HEOOXOIUMOCTH Oepex HOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0pPOBBIO, a TakXe MPHOOPETEHHUs OIbITa
UCIIOJIb30BAHMS TTOJIYYCHHBIX 3HAHWU IS IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIUSX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

MECTO YYEBHOI'O TIPEJIMETA «XUMHUS1» B YYHEBHOM IIJIAHE

B yuebHOM mutane cpemHero obmero oOpa3oBaHMS NpeaMeT «XUMHUs» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00macTn « EcTeCTBEHHO-HAYYHBIE TIPEAMETHIY.

OOmee 4YuCIO 4acoB, OTBEACHHBIX IS M3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpenHero ooimero oopasoBanus, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezeno).

2. COAEP)KAHUE YYEBHOI'O IPEJIMETA



10 KJACC

OPI'AHUYECKASA XUMUS

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMUH

[Ipenmer opraHuueckoil XUMUHM: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB U MaTepUasIOB. Teopus CTpOSHHsI OpraHUYECKUX COSMHEHNI
A. M. BbytnepoBa, €€ ocHOBHbIE NONOKkeHUSA. CTPyKTypHbIE (HOPMYJIBI OPraHMYECKHX
BemiecTB. ['omonorus, nzomepus. XuMU4yecKkasi CBsi3b B OPraHUYECKHX COEAMHEHUSAX —
OJIMHApHBIEC U KPATHBIE CBS3H.

[IpencraBnenue o kilaccupUKaluMu oOpraHudeckux BemectB. Homenknatypa
OpraHMYECKNX COEIMHEHUU (CHUCTEeMAaTHuYecKasl) U TPUBHAJIbHBIE Ha3BAaHUS Ba)XKHEHIINX
IPEJCTaBUTENEH KIIAaCCOB OPraHUMYECKUX BEILIECTB.

IKcnepumenmanbvrbvie MemMOObl U3YUEHUA 6EUECHIE U UX NPEBPAULEHUTL:

03HAaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepHaaMu Ha UX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJI OpraHMYeCKHX BEIIECTB, HAONMIOJEHHE M  ONHUCAHHE
JIEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAIEHUIO OPraHNYECKUX BELIECTB NPU HArpeBaHUU
(naByieHue, 0OyTrIUBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUi pss. MeTaH U 3TaH — npocTenime
NPEJCTABUTEIMN aJKAHOB: (PU3UUYECKHE U XUMUYECKHE CBOMCTBA (peaKklMU 3aMEeUIeHUs U
rOpeHus ), HaxXOKJEHUE B IPUPOJIE, IOJyUYEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psii. OTWIEH U TPONWIeH —
IpOCTENIINe NPEJCTAaBUTENN AIKEHOB: (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALH),
MOJIyY€HUE U IPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 wu MerunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XMMHUYECKHE CBOMCTBA (peakuus noanMepusannn). IlomydyeHne CHHTETUYECKOTO KayuyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUI pPsii. ALETHIIEH —
NPOCTEHUIINI MpEeACTaBUTENb AJTKWHOB: COCTaB, CTPOCHUE, (U3NYECKHE M XUMHYECKHE
CBOICTBA (peaKIK T'HIPUPOBAHUS, TAJIOTEHUPOBAHNUS, TUAPATALMU, TOPEHUS ), TOJTyYEeHHE
U TIPUMEHEHUE.

Apensl. benson: cocras, cTpoeHne, GU3NUECKHE U XUMUUYECKUE CBOWCTBA (peakuuu
raJIOTEHUPOBaHUSl W HUTPOBAaHMs), IOJIYYEHUE W TpUMEHEHue. Joayon: cocmas,
cmpoenue, @Quauueckue U XuMuuecKue CcouUcCmea (peakyuu 2ano02eHUposaHuss U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMYecKkas CBA3b
MEX/1y YIJIeBOJIOPOAaMH, IPUHAIIEKAIIMMHU K Pa3InYHbIM KJIaCCaAM.

[TpupoaHbIle UCTOUYHUKH YTIIEBOJIOPOAOB. [IpupoaHbIil ra3 U NMonyTHble HEPTIHBIE
ra3el. HedTp 1 e€ npoucxoxaenue. Crnocodsl nepepaboTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMuueckuil, KartamuTuyeckuii), nuponus. IlpoaykTel mnepepaboTku HedTH, HX
NpUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KameHHBI yromp W MPOIYKTHI €ro
nepepaboTKH.

IKcnepumenmanvHble MEMOObl USYUEHUS 6EULECE U UX NPEBPAU|CHUIL:

O3HAKOMJICHHE ¢ 00pa3liaMu IIacTMacC, KayqyKoB U pe3uHbl, Koyiekiuu «Hedte»
U «Yroiapy, MOJAEIMPOBAHHE MOJIEKYJ YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEACHNE NPAKTUYECKONW PabOThI: MOTYYEHHUE ITUIICHA U U3YUYEHHUE €ro CBOICTB.

Pacuémmnoie 3a0auu.




Bbruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIECTBA WM MPOAYKTA PEaKIUU M0 U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WJIK IPOJYKTOB PEAKIIUH).

Kuciaopoacoaep:xamue opranudeckKue coeIUHEHHUs

[IpenenpHbIe OHOATOMHBIE CIUPTHI. METaHOI U 3TAHO: CTpOeHUE, (HU3NYecKue u
XUMHUYECKHE CBOWCTBA (peaklMyd C aKTUBHBIMU MeETalllaMH, TaJIOT€HOBOJOPOJIAMHU,
ropeHue), NpuMeHeHne. BoropoaHbie CBS3M MEXAy MOJEKyJlaMHu chupToB. [leiicTBue
METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIIUKOIb U TIUIEPUH: CTpOCHUE, (PU3UUEecKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJTOYHBIMU METAJUIAMH, KauyeCTBEHHas
peakisi Ha MHOTOATOMHBIE clUpThl). JlelicTBue Ha opraHu3Mm uenoBeka. [IpumeneHue
[IMLEPUHA U STUJICHTJIMKOJISL.

®DeHOoI: CTPOCHHE MOJICKYIIBI, (PU3NUEeCKHe U XUMUYECKHEe CBOWCTBA. TOKCMYHOCTD
¢denona. Ilpumenenue denona.

Anpaerunpl U kemownsl. QopManbAeTHI, alleTAIbIETHI: CTpoeHue, pusndeckue u
XUMUYECKHUE CBOMCTBA (PeaklMi OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIINN),
MOJIy4E€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, gusuueckue u xumudeckue c0uUcmea (peaxyuu OKUCIeHUs u
80CCMAHOBIEHUS), NOTIyYeHUe U NpUMEHEeHUe.

OnHOOCHOBHBIE TMpe/elibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHMHAs M YKCYCHas
KHUCJIOTBI: CTPOEHUE, GU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA, O0IIMeE /IJIs Kilacca
KHUCTIOT, PeaKius dTepudukaiim), moiydeHue u npumeHenne. CTeapuHoBas U OJIEHHOBAs
KHUCITIOTHI KaK IMPEJCTaBUTENN BBICHIUX KapOOHOBBIX KUCIOT. Mblia Kak COJU BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenne xxupos. buonornyeckas posb >KHPOB.

VYrneBonpl: cOCTaB, KJIACCHU(PHKAIMS YIJIEBOJOB (MOHO-, JW- M IOJMCAXaPHUJBbI).
['mroko3a — mpocTelnii MOHOCcaxapHl: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3nYecKue
U XUMHYECKHE CBoMcTBa (B3aumojeiictBue ¢ rtuapokcuaoM wmeau(ll), oxucienue
aMMHaYHBIM pPacTBOpOM okcuja cepebpa(l), BoccTaHoBiIeHHE, OpOKEHUE TIFOKO3BI),
HaXO0XJEHHE B MPUPOJIE, MPUMEHEHHUe, Ononorudeckas posb. PorocunTtes. PpykTo3a Kak
U30MEp TITIOKO3bI.

Caxapoza — npeocmasumens Oucaxapuoos, 2UOPOIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman u wemmono3a Kak MOpupojHble mnoiumepbl. CTpoeHue Kpaxmalia u
LEJUTI0103bl. PU3HUECKHE U XMMHUYECKUE CBOMCTBA Kpaxmaia (THApPOJIN3, KaueCTBEHHAs
peaKIys C HOJIOM).

IKcnepumenmanbHvle MEMOObL UZYUEHUA 6EULECHE U UX NPECPAULEHUIL:

npoBeJieHue, HaOI0JIeHHe W ONMCaHWe JAEMOHCTPAIlMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKIIMM OJTHOATOMHBIX CIUPTOB (OKHCIEHUE 3TAHOJIA OKCHJIOM
meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIHUIEPUHA C TUIPOKCUIOM
meau(ll)), anpaernnoB (OKMCIEHHME aMMHUA4YHBIM pacTBOpOM okcuaa cepebpa(l) u
ruapokcuaom meau(ll), B3aumoneiicTBue Kkpaxmana ¢ HOJI0M), IPOBEJECHUE MIPAKTUYECKON
paboThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIOTHI.

Pacuémmnote 3a0auu. BpruucieHus MO ypaBHEHUIO XUMUYECKOM peakuuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BELIECTB WJIN IPOJYKTOB PEAKLIMH).

A3oTcoaepikaliyue OpraHnyecKue coeJHHeHMs.



Amunel. Memunamun u auuiuH: cocmas, cmpoeuue, guzuueckue u Xumuieckue
ceolicmea (eoperue, 83aumooelicmaue ¢ 60001 U KUCIOMAMU).

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Puzndyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIuIKMHA). bruogoruueckoe 3HaueHUE
aMUHOKHUCIOT. [lenTup.

benku kak mpupoaHbIe BBICOKOMOIIEKYJIsipHbIE coenHeHus. [lepBuyHas, BropuyuHas
U TPETUYHAs CTPYKTYpa OeIKOB. XMMHUYECKHE CBOMCTBA OEIKOB: TUAPOIN3, IeHATypalus,
KauyeCTBEHHBIC PEaKIIUU Ha OCIIKH.

IKcnepumenmanvHble MEMOObl USYUEHUS 6eULECE U UX NPEBPAU|CHUIL:

HAOJIIO/IEHNE U ONMCAHHUE JIEMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OEJIKOB MpHU
HarpeBaHUU, [IBETHbIE PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJIpHbIE COeIHHEHHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3AIIUU, CPEIHAS MOJIEKYJIspHAs Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TMOJIMMEpU3aIus u
MOJIMKOHICHCAITHS.

Ilnacmmaccer  (noausmunen, NOAURPONUTIEH, NONUSUHUIXTIOPUO, NOJUCTIUPOT).
Hamypanouenii v cunmemuyeckue xayuyku (6ymaoueHosbvil, XJI10pONPEeHo8buili U
usonpeHoswlll). Bonokna: namypanbHvlie (X10NOK, wepcmv, WENK), UCKYCCMEEHHbIE
(ayemammoe 80J10KHO, BUCKO3a), CuRmMemuyecKue (KanpoH u ascam).

DKcnepumenmanpHble MEMOObl U3YUEHUS BeULEeCE U UX NPEBPAU|CHUIL:

O3HAKOMJICHHE C 00pasliaMy MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

Me:xnpeamMeTHbIe CBA3M.

Peanu3anuss MeXINpeaMETHBIX CBA3€H NPU M3YYEHUM OpraHndeckorl xumuu B 10
KJlacce OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHITHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMU [UJISl OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHTHS: IBJICHUE, HAYUHBIHN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAINU3, CUHTE3, KJIACCHU(pUKAIMS, MEePHUOAUYHOCTh, HAOIIOJECHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE.

®duszuka: Matepus, SHEpPrus, Macca, aTOM, AJIEKTPOH, MOJEKYJa, SHEPreTUUeCKUil
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIecTBa, (PHU3UUYECKHE
BEJIMYMHBI ¥ €IMHULIBI X U3MEPEHUSI.

buonorus: knetka, opranusm, 6uocdepa, o0OMEH BEIeCTB B Opranu3Me, POoTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BelleCTBa (OeNKH, yIIeBOIbI, JKUPbI, PEePMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOIBI, TOJE3HBIE MCKOMAEMble, TOILINBO,
pecypchl.

TexHonorus:: mumieBble MPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO MUTAHMS, MOIOIINE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPEnaparbl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKHUX BOJIOKOH.



11 KJACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBBI XUMHH

XuMuyeckud 31aeMeHT. AToM. Sliapo atoma, HM30TOMNBL. DIEKTPOHHAs 000JIOYKA.
DHepreTU4ecKue YpOBHH, IOJAYPOBHH. ATOMHBIC opOuTamu, s-, P-, d- 3JIeMEHTHI.
Oco0eHHOCTH pacIpe/iesieHus] AIEKTPOHOB MO OpOUTAIsIM B aTOMAaX AJIEMEHTOB MEPBBIX
YeThIPEX NEPUOJIOB. DIIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmogmdeckas cucreMa XMMHYECKHUX DJIEMEHTOB /I.
N. MenneneeBa. CBs3b nepuoanuecKoro 3akoHa u [lepuoanueckoil CucTeMbl XUMUYECKUX
anemenTtoB JI. UW. MengeneeBa C COBPEMEHHOW TEOPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX W CJIOXKHBIX BELIECTB IO TPYINIIAM W NEPUOJAM. 3HAYCHHE IEPUOANYECKOTO
3aKOHa B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKasi CBSI3b. BUIbl XUMHYECKOIN CBA3U (KOBAJICHTHAs
HEeNoJisipHasT W TOJspHAas, MOHHAasg, MeTajuinyeckas). MexaHu3Mbl oOpa3oBaHUs
KOBAJICHTHOW XMMMYECKON CBsI3W (OOMEHHBINM M JIOHOPHO-aKIeNTOpHbIN). Bomopoanas
CBsI3b. BanieHTHOCTB. DIEKTpOOTpULIATENBHOCTh. CTENEHb OKUCIICHHS. IOHBI: KATUOHBI 1
AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IIOCTOSIHCTBA
COCTaBa BellecTBa. TUIbI KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUNA KPUCTALIMYECKON PEIIETKH.

[TonsiTre 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJITIOMAHBIE pacTBOpBl. MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE.

Knaccudukanuss Heopranunueckux coenuHeHuid. HoMmeHKmaTypa HeOpraHWYecKUx
BEIECTB. | eHeTHYeCKast CBsI3b HEOPTaHUYECKUX BEILECTB, IPUHAICKAIIUX K Pa3IMYHbIM
KJIacCaM.

Xumnueckas peakuus. Kimaccudukaus XuMUYeCKUX peakiiuii B HEOPraHUYECKON U
OpraHMYECKOW XUMHUHU. 3aKOH COXpPaHEHMS MacChl BEIECTB, 3aKOH COXpPAaHEHUs U
IIPEBPALLCHUS SHEPTUM IIPU XUMHUYECKUX PEAKLUAX.

CKOpocCTb peakiuu, €€ 3aBUCUMOCTb OT pa3u4HbIX (akTopoB. OOpaTHUMbIE pEaKLIUU.
Xumudeckoe paBHoBecue. PaKTOPBI, BIMAIOLINAE HA COCTOSTHUE XUMUYECKOIO PABHOBECHS.
[Tpunuun Jle [latense.

Onextponutnueckas auccouuanus. CuibHble U cialble 3nekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasi, HEUTpaJIbHas, 1ICJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLINN.

OKCIEPUMEHTAIIbHBIE METO/Ibl U3YYEHHUSI BEIIECTB U UX NPEBPAILICHUI!

nemoHcTpanust tabnun «llepuoguueckas cucreMa XUMHUYECKHX dJemMeHTOB [l
W. MenpneneeBay, u3y4eHHE MOJETCH KPHUCTAUIMYECKHX pPEIIETOK, HaOII0AeHne
U OIKCaHHE JIEMOHCTPAIIMOHHBIX M JaOOPaTOPHBIX OIBITOB (Pa3fioKEHUE MEPOKCHIIA
BOJIOpOAAa B MPUCYTCTBUM KaTaau3aTropa, ONPENEJICHUE Cpelbl pacTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCATBHOTO HWHAMKATOPA, PEAKIMH HOHHOTO OOMEHa), MpOBEICHHE
NpakTUYeckoi paboTsl «BnusHue pa3nuyHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOMH
peaKkium».

Pacu€rHbie 3a/1auu.

Pacué€rel 0 ypaBHEHHSIM XMMHYECKHX PEAKLHM, B TOM YMCIIE TEPMOXMUMHUYECKHE
pacy€Thl, pacyEThI C UCMOJIb30BAaHUEM MTOHATHS «MACCOBAsI 10JIs1 BEILIECTBAY.




Heoprannuyeckasi Xumusi

Hemeramnel. Tlonoxxenue HemeramioB B Ilepuonnueckoil cucrteMe XUMUYECKUX
aneMmeHToB [. 1. MenneneeBa 1 0COOEHHOCTH CTpOeHus: aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAJJIOB (Ha MpuUMepe Kuciaopopaa, cepbl, gocdopa u
yriIepoia).

XUMUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta, hocdopa,
yriaepoga W KpPEMHHUS) U UX COEIUHEHUH (OKCHUIOB, KHCIOPOACOJEP/KALIUX KUCIOT,
BOJIOPOJIHBIX COCIMHEHUN).

[TpumeHeHre Ba)KHEUITUX HEMETAJUIOB U UX COSIMHEHHI.

Meramnsl.  Ilonoxkenne wmertawioB B llepuonnueckoil cucTeMe XUMHYECKHX
aneMmeHToB . . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK ATOMOB
metaiioB.  OOmme  ¢usuueckue  cBoictBa  MeTtawoB.  CrutaBel  METaslIoB.
DNEKTPOXUMUYECKUH Psi/l HATTPSHKEHU METaJIOB.

XUMHYECKHE CBOMCTBA BXKHEHIIMX METAUIOB (HAaTPUM, KM, KadbllUi, MarHUM,
ATIOMUHUH, IIUHK, XPOM, JK€JIe30, MEJIb) U UX COCAMHECHHUIA.

O61mue crocoOsI moy4deHus: MetayioB. [I[puMeHeHne MeTallIoB B OBITY U TEXHUKE.

OKCIIEPUMEHTANBHBIC METOJIbI M3YYCHHUS BEIIECTB U X MPEBPAIICHUHN!

U3Y4YEeHHE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lioB HEMETAJJIOB, pELICHUE
OKCIIEPUMEHTANIBHBIX  3a/7a4, HaOMI0JIeHWe W ONHCAHHE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCUAA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U 11eJI04Yel, KaYeCTBEHHBIE PEaKy Ha KATHOHBI METAILJIOB).

Pacuérurle 3agaun.

Pacuétpl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIUU BEUIECTB, PACUETHI MAaCChI
(oOBEMa, KonMuUecTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB MMEET
pUMECH.

XuMus 4 KU3Hb

Ponp xuMum B oOeCIEYEHHWH SKOJIOTMYECKOH, DSHEPreTHYECKONW U IHIIECBOM
0€301acHOCTH, pa3BUTHH MeAUIUHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEAKIIUM.

[IpeactaBnenuss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TMOJYYCHHS
BAKHEUIINX BEIIECTB.

YenmoBek B MUpPE BEHIECTB M MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEepUAaIIbI,
KOHCTPYKIIMOHHBIE MaTepHUaJIbl, KPACKH, CTEKJI0, KEpaMHUKa, MAaTEPHUAIbI 151 SJIEKTPOHUKH,
HAaHOMATEpHUalbl, OPraHMUECKHE U MUHEPAIIbHBIE yI00pEHUSI.

XUMUS ¥ 310pOBbE YETIOBEKA: IIPaBUJIa UCITOIb30BAaHUS JIEKAPCTBEHHBIX IIPENAPATOB,
MpaBuIa 0€30ITacHOTO HCTOJIb30BaHUS MpenapaToB OBITOBOI XHMUU
B MOBCEHEBHOM JKU3HHU.

MeXnpeIMETHbBIC CBSI3H.

Peanuzanus MeXnpeaIMEeTHBIX CBSI3€M MPU M3ydyeHUH OOLIEl M HEOpraHM4ecKOu
xuMuu B 11 Kiacce oCyIecTBIsSETCs Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TOHSATHUM, TaK W TIIOHSITUW, SABJISIOUIMXCA CHCTEMHBIMHU JUISI OTIEJIbHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO01mre ecTeCTBEeHHO-HAYYHBIC MMOHATHS: HAyYHBbIN (haKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHalIM3, CHUHTE3, Kilaccupukamus, TEPUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHNUE, SBJICHUE.

dusuka: MmaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
pPaauoaKTUBHOCTh, MOJIEKYyJia, JHEPreTUYECKHUN YypOBEHb, BEIIECTBO, TEJO, OOBEM,
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arperaTHoOe COCTOSHHE BEIECTBA, (U3NYECKHE BEJIMYMHBI U €IMHULBl X HW3MEPEHMs,
CKOpOCTb.

buonorus: knerka, opraHu3M, 3Kocuctema, ouocdepa, MaKpo- U MUKPOJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasbl, TOpPHbIE IOPOABI, IOJE3HBIE MCKONAeMble, TOIUIMBO,
pecypchl.

TexHonorus:: XuUMUYeCcKass MPOMBILUIEHHOCTb, METAJULypIUs, IPOU3BOJCTBO
CTPOMUTEIBHBIX  MATEPUAJIOB,  CEJIbCKOXO3AUCTBEHHOE  IMPOM3BOJCTBO,  IHILEBas
IPOMBIIIEHHOCTb, (dapMmaneBTHUECKAS HIPOMBIIIJIEHHOCTb, IPOU3BO/ICTBO
KOCMETHYECKUX  IpernapaTroB, IPOU3BOACTBO  KOHCTPYKUMOHHBIX  MAaTE€pPHAJIOB,
AJIEKTPOHHAS POMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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3. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS O0YyJaAOITUMUCS
mporpaMMm cpeaHero ooOmero oOpa3oBaHUsi (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHeiM).  HayyHo-MeToanueckod OCHOBOM i pa3pabOTKH  IUIAHHPYEMBIX
Pe3yNbTaTOB OCBOEHUS MPOTpPaMM CpelHero olmiero oopa3oBaHUs SBISETCS CUCTEMHO-
JeATeTbHOCTHBIN MOAXO0/.

B cooTBeTcTBUU C CUCTEMHO-/IEATETILHOCTHBIM MOAXO0/I0M B CTPYKTYpE THYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XUMHs» Ha YPOBHE CpelHero olIiero oopazoBaHus
BbIJIEJIEHBI CIIEAYIOLIUE COCTABIISAIONIUE:

- OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TpakTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSTEILHOCTH U CaAMOOTIPECIICHHUIO;

- HaJIM4ie MOTUBAIIUU K 00YUCHHIO;

- LEJICHANpPaBIEHHOE Pa3BUTHE BHYTPEHHHMX YOEXKJACHWH JMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAAUINI 0a30BOM HAYKU XUMHH,

- TOTOBHOCTh U CIHOCOOHOCTh OOY4YalOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeTbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMHU, MPUCYITUMHU [[EJTOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

- HaJTM4Ke NMPaBOCO3HAHUS IKOJIOTUYECKON KyIbTYPhl U CHOCOOHOCTU CTAaBUTH IEIH
U CTPOUTH KU3HEHHBIE TUTAHBI.

JlugHOCTHBIEC PE3yNbTaThl OCBOCHUS MpeAMETa «XUMUS» TOCTUTAIOTCS B €ITUHCTBE
y4eOHOM W BOCHUTATENBHOW JEATEIHPHOCTH B COOTBETCTBHHM C T'yMaHHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U HJ€aj]aMU POCCUKUCKOTO
TPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAaMH U TMPaBHJIaMH TOBEIACHUS,
CHOCOOCTBYIOIIMMM  TIPOLIECCaM  CaMOIO3HAHMSI, CaMOPA3BUTHUS M HPABCTBEHHOTO
CTaHOBJICHUS JTUYHOCTU OO YUYAIOIIHUXCSI.

JluyHOCTHBIE  pe3yNbTaTbl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
c(hOpMUPOBAaHHOCTh  OMBITA  [MO3HABATEIBHOW W  NPAKTUYECKOW  JEATETbHOCTH
00y4JarIUXCs 0 Pean3aIii MPUHATHIX B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’KIaHCKOro BOCIIUTAHMS:

OCO3HAHUSA OOYYaIOIIMMHUCSA CBOUX KOHCTUTYIMOHHBIX MpaB MU OO0S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSAKY;

MpEACTaBICHUS O COLIMANBHBIX HOpMaX U MPaBUIIAX MEKIUYHOCTHBIX OTHOILLICHU B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH IEATETLHOCTH MPU CO3JaHUU YIEOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENIbHBIX 33714, BBITIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIU3E PA3TUIHBIX BUJIOB YICOHON NEATETbHOCTH;

2) NaTPMOTHYECKOTr0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OT€UECTBEHHOM
XUMUH;

YBaXXEHUS K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U TPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT JIUTEIbHBIX
HAOJI0/IEHNH, KPOTIOTIUBBIX SKCIIEPUMEHTATbHBIX TOMCKOB, IIOCTOSTHHOTO TPYy/Aa YYEHBIX
U TIPAKTHKOB;
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WHTEpECca U IO3HABATENIbHBIX MOTHBOB B IOJYYEHHUH U TOCIEAYIOIIEM aHaIn3e
UH(GOPMALIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SBICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJACHHUE M MOCTYIIKH CBOMX TOBAPHUIIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHM 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMSI LIEHHOCTEN 310pOBOro M 0e30macHOro oopasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DU3MYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmtofeHust mpaBuil  0€30MacHOrO OOpalleHusT C BeleCTBAaMU B OBITY,
ITOBCETHEBHOW KNU3HU U B TPYJIOBOM AECATEIBHOCTH;

MOHUMAaHMsI [IEHHOCTH MPAaBUJ WHAWBHAYAIBHOTO U KOJJIEKTUBHOTO 0E30MacHOr0
MOBEJICHUSI B CUTYAIUSIX, YTPOXKAIOIIUX 37JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUSA TIOCJIEACTBUH M HENPHUATHUS BPEIHBIX MPHUBBIYECK (YIOTPEeOICHUS
AJIKOT0JIs1, HAPKOTHKOB, KypeHus);

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIIbCKOM AEITETbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX IEATCIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE y4YacTHE B PEIICHUU MPAKTUUYECKHUX 3a/ad COIUATbHON
HAIPABJIICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY U3YYEHHIO MPOQPEeCcCuil pa3IndyHoOro pojaa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyAa U pe3ysibTaTaM TPYAOBOU 1€ITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBHUAYATHHOW TpaeKTOpHH 0Opa3oBaHUS,
Oynymeil mpodeccur W peaau3aliid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0J10rM4YeCcKOro BOCIUTAHUSA:

AKOJOTUYECKH II€JI€COO0pPa3HOTO0 OTHOIIEHUS K TMPUPOJAE, KaK HCTOUYHHUKY
CyILIECTBOBAHUs KU3HU Ha 3eMIIE;

MOHUMAaHMs TJIO0ATBPHOTO  XapaKTepa JKOJIOTHYECKHMX MpoOJieM, BIUSHUS
HPKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHON CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJb30BaHUS JOCTIDKCHUN XUMHUU JJIS PEIICHHS
BOIIPOCOB PAlIMOHATILHOTO MPUPOIONOIH30BAHMS;

AKTUBHOIO HENPUATHS JIECUCTBUN, NPUHOCAIIMX BPEH OKPYXAOUIEH MHPUPOIHOU
cpene, yMEHHUS TPOTHO3UPOBATH HEONArOMPHUSATHBIE HSKOJOTHMYECKHUE TOCIEICTBH
MpEeANPUHIMAEMBIX IEUCTBUHN U TIPEIOTBPAIATh UX;

HaJIUYUS Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKOM KYJIbTYPhI, OIbITA
JIEATETbHOCTU HKOJOTUYECKOW HAIpPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B
MO3HABATEIHLHOM, KOMMYHHUKATUBHON U COLIMAIIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHHS
AKTUBHO MPOTUBOCTOSATH UIEOJIOTUN XeMopoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOLIECTBEHHOM MPAKTUKH;

MOHWMAaHMSI CTICIIM(PUKA XUMUU KaK HAYKH, OCO3HAHMS €€ poir B (hOPMHPOBAHUU
PAlMOHANILHOTO HAYYHOTO MBIIIEHUS, CO3JaHUHM IEJIOCTHOTO TpEeJACTaBiIeHHUs 00
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OKpYXaloIlleM MHUpE KaK O €IMHCTBE MPUPOJbI M YEIOBEKAa, B MO3HAHWU IMPUPOIHBIX
3aKOHOMEPHOCTEH M pellieHU! MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAUMMOCTH XUMHH JJIsI COBPEMEHHOW IUBUIN3ALINY: B €€
TYMaHUCTUYECKOW HAMPABICHHOCTH M BaXXHOM pOJIM B CO3JaHUU HOBOW 0asbl
MaTepUaIbHON KYJIBTYpbI, PEIICHHH TJIO0OAIBHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHS
YeJIOBEUeCTBa — CHIPhEBOM, YPHEPTETUUECKOM, TTUIIIEBON M AKOJIOTUYECKOW O€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEUEHUH YCIOBHUM YCIEIIHOTO TPpyJa U HSKOJIOTUYECKH
KOM(OPTHOM )XKMU3HU KaXJOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIYyYaeMbIe
3HAHUS 17151 aHAJIM3a U OOBSICHEHUS SIBICHUM OKPY’KAIOIIETO MUPA U MPOUCXOISIINX B HEM
W3MEHEHUH, YMEHUs JeraTh 00OCHOBAHHBIE 3aKITIOUEHHS Ha OCHOBE HAaY4YHBIX (DAKTOB U
HMMEIOIIUXCS TAaHHBIX C IEIbI0 TOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HMCIOJIb30BAaTh XUMHYECKUE 3HAHUS ISl PEIICHHS
po0JieM B peabHbIX JKU3HEHHBIX CHTYaIIUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JIeATeIIbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMO0OOpPa30BaHUIO, K
AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSAMH;

HHTEepeca K OCOOEHHOCTSAM TpyJda B pa3IMYHBIX cdepax mpodeccHnoHaTbHOM
NESITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yabTaThl OCBOECHUS Y4eOHOTO TpeiMeTa « XUMHUSD» Ha YPOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3HAYNMBIC TUTS dbopmMupoBaHus MHUPOBO33PCHHS 00yJaronmxcs
MEXIUCIUILTUHAPHBIE  (MEXMpEIMETHbIe) OOIeHAayuYHble TOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOUM KapTUHBI MUPA U CHIEIU(UKY METOJIOB ITO3HAHUS, UCTIOIb3YEMBIX B
€CTeCTBEHHBIX HayKax (Marepwsi, BEIIECTBO, JHEPIHs, SBIICHHE, TMPOIECC, CHUCTEMA,
HAy4YHBIN (aKT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIEIOBaHUE,
HaOJI0ZICHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIC y4eOHBIC JCHCTBUS (IIO3HABATCIIbHBIE, KOMMYHHUKATHBHBIC,
peryisTUBHBIE), obOecrneunBaromye (OpMUPOBAHUE (PYHKIIMOHATBHOM T'PaMOTHOCTH U
COIMAJILHOM KOMIIETEHIINH 00y4aronnxcs;

CIIOCOOHOCTh O0YYaIOMIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PCHUCCKHE 3HAHWS U YHUBEPCAJIbHBIC YUeOHbIC JICHCTBUS B TIO3HABATEIIBHOU U
COLMAJIBHOM MPAKTHKE.

MeTtanpenMeTHbIe pe3yIbTaThl OTPAKAIOT OBIIAJICHUE YHUBEPCATLHBIMU yU4eOHBIMU
M03HABATEILHBIMUA, KOMMYHHUKATUBHBIMU M PETYISATUBHBIMH JICHCTBHSIMH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE Y4eOHbIE 1eliCTBHA:

1) 6a3oBble JJOTHYeCKHeE AeliCTBUSA:

CaMOCTOSITENHHO (POPMYITUPOBATH M AKTYyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNsATh [eNH ACSITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJbTAThI ACSITEIHLHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIIOJIH30BaTh NMPU OCBOECHUHU 3HAHUHN MPUEMBI IOTUUECKOTO MBIIIJIEHUS — BBIJCISIThH
XapaKTepHbIE MPU3HAKK TIOHATHUH W yCTaHABIWMBATh MX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOITUE TIOHITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJICHHUIA,
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BbIOMPATh OCHOBAaHUS M KPUTEPUU I KIACCU(PUKALMKM BEIIECTB M XUMHUYECKHUX
peaxkuuu;

YCTaHABJIUBATH IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKY U3yYaEMbIMU SBICHUSIMH;

CTPOUTH JIOTUYECKHUE PACCYk ACHUs (MHIAYKTHUBHBIE, AEIYKTUBHBIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(opMyIMpPOBaTh BHIBOJIBI U 3aKIIIOUCHMUS;

OPUMEHITh B MPOLECCE IMO3HAHMS, MCIONb3YEMblE B XUMHUH CHMBOJUYECKUE
(3HaKOBBIE) MOJIENH, MPe0oOPa30BBIBATh MOJEIbHBIC MPEACTABICHUS — XUMHUECKUN 3HAK
(cuMBOJI) 37€MeHTa, XUMUYecKas (opMylia, YpaBHEHHE XHMHUYECKON peakUuu — IpU
pelIeHnH Y4eOHBIX IMO3HABATENbHBIX W IMPAKTUYECKUX 3a7ad, MPUMEHSATh Ha3BAHHbIE
MOJIETIbHBIE TIPEJICTABICHUS ISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BELIECTB U XUMUUYECKUX PEAKIIMM.

2) 0a3oBbIe HCCIeN0BaTebCKHIE eCTBUSA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHYECKUX PeaKLnii;

bopMyaMpoBaTh LEIU M 3aJaud HUCCIEOBaHMs, HCIONb30BATh ITOCTABIECHHBIE U
CaMOCTOATENbHO C(HOPMYJIUPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI Jis1 ()OPMHUPOBAHUSI THIIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHH;

BJIa/IETh HABBIKAMH CaMOCTOSTEIBHOTO INIAHUPOBAHUS U IIPOBEJICHUS YYEHHUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HaOmIolaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €0 pe3yibTar, GOPMYIHPOBATH 000OUIEHUS U BHIBOIBI
OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUSA, COCTABIISATH 0OOCHOBAHHBIN
OTUYéT O IPOJIeIaHHOM paboTe;

NpUOOPETaTh OMBIT YYEHUYECKON UCCIIeIOBATEIbCKOW U IPOEKTHOM JIeATEIbHOCTH,
NPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOA0B ITO3HAHMUS.

3) pabora ¢ uH(popManmei:

OpUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHMKAX HMHGMOpManuu (Hay4yHO-TIOMYJISpHas
JUTEpaTypa XUMHUYECKOTO COJIEpKaHHs, CIHpaBOYHbIE MOcoOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM INPEACTABICHUS, KPUTUIECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3alpPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI IIPH MOUCKE U O0TOOpE
uHpopMaIK, He0OXO0AUMOI [Tl BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONpeeIEHHOIO THIIA;

npuoOpeTaTb  OMBIT  HCMOJNB30BAHUSA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOATENBHO BBIOMPATH ONTUMAIBHYIO (HOpMY MpencTaBiIeHUs WH(POPMAIUH
(cxempbl, rpaduKH, JUarpaMMbl, TAOIUIBI, PUCYHKH U JPYyTHeE);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KadyeCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
uH(pOpMaLUel: PUMEHATh MEXIpeIMeTHbIe (pu3ndyeckue U MaTeMaTHUeCKHe) 3HAKU U
CHUMBOJIBI, GOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTrJIS THOCTH.

KoMMyHuKaTHBHBIC YHHBepCaJlbHbIe Y4eOHbIe 1eiiCTBUA:

3aJaBaTh BOIPOCHl IO CYIIECTBY OOCY)XJaeMOW TeMbl B XOJE Juajgora W/WUiH
JMCKYCCUH, BBICKA3bIBaTh WIEH, (HOPMYIUPOBATH CBOM IPENTIOKEHHS OTHOCUTEIBHO
BBIITOJIHEHUS IIPEIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTAllMel pe3ylbTaTOB II03HABATEIBHOM NIEATEIBHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUU

15



XUMHYECKOTO JKCIEPUMEHTa, TNPAKTHUYECKOW pabOThl 10 HCCIACAOBAHHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, PEaU3allUh y4eOHOro IMpoekTa U (HOPMYIMPOBATH BBIBOJBI IO
pe3ysbTaTaM MPOBEAEHHBIX WCCICIOBAaHUN TYTEM COTJIACOBAHHS TO3WUIUHA B XOJE
00CyXIeHUsI 1 0OMEHA MHEHUSIMHU.

PerynsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE JeiicCTBHA:

CaMOCTOSATEIbHO  IUIAHUPOBATh M  OCYIICCTBISATH CBOIO  IMO3HABATEILHYIO
NeSITENLHOCTD, ONPEAeIIss e€ 1EeNH U 3aJa4i, KOHTPOJIMPOBATH U 10 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEAiaraeMblid aJITOPUTM JICHCTBUM TMPH BBHIMOJHECHUH YYCOHBIX H
HCCIIeA0BATeIBCKUX 3a/a4, BeIOMpaTh HanOosiee 3(PGeKTUBHBIN CIOCO0 UX PEIICHHUS C
y4€TOM TIOTy4EHHUST HOBBIX 3HAHUW O BEIIECTBAX M XUMUUYECKUX PEaAKITHIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHAIH3a M
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

ITpenMeTHbIE pe3yibTaThl OCBOEHHS Kypca « OpraHuyeckasi XuMUs» OTPakaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHYECKON COCTaBIAIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBJIIEHUN MPUPOJIbI, B (HGOPMUPOBAHUU
MBILUIEHUS U KYJIbTYPBI IUYHOCTH, €€ PYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM 115t
peleHus] MPaKTUYECKUX 3aJa4 M IKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHUS K CBOEMY
3I0pOBBIO U IPUPOJHOM cpese;

BJIa/ICHUE CUCTEMON XMMHUUYECKHUX 3HaHUMH, KOTOpasl BKJIIFOYAET: OCHOBOIMOJIATral0IINe
HNOHATUS (XUMHYECKUN DHIEMEHT, aToM, DJIEKTpPOHHass 000J04YKa aroma, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (opmyrna
(pa3BEépHyTas U COKpaIllEHHAs), MOJIb, MOJIIpPHAsl Macca, MOJIAPHBIN 00BEM, YIIIepOIHbII
CKeJeT, (PyHKIMOHAIbHAs TPYyIIa, paauKall, U30MEpUs, U30MEpbl, FTOMOJIOTUYECKHUH P,
TOMOJIOTH, YTJIEBOAOPOJIbI, KHCIOPOJ M a30TCOAEpXKAIIUE COEAMHEHMs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHndeckux BemecTs A. M. byTnepoBa, 3aKOH COXpaHEHMsI MACChI
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XMMHH; MUPOBO33PEHUECKHE 3HAHNUS,
JeXallue B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHUX SIBICHUM,
dakronoruyeckre CBEIAEHUS O CBOMCTBaX, COCTaBe, IOJYyY€HUH U Oe30MaCHOM
UCTOJb30BAHUM BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY U MPAaKTUYECKOU
JESATENBHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUN BBISABJISATh XapaKTepHble MPU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOLIUE IOHATUSA TpHU
ONMCAHHUH COCTaBa, CTPOEHMS U NPEBPAILECHUN OPraHUYECKUX COEANHEHMIA;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYID CHUMBOJHMKY JJis
COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cokpaumiéHHOW) (opmyn
OpraHMYECKUX BEIIECTB M YpPaBHEHUN XMMHMUYECKMX DPEAKLUMH, M3rOTAaBIMBAaTh MOJEIU
MOJIEKYJl OpraHMYECKMX BEIIECTB I  WJUIFOCTPAlMM HMX  XUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHH  YCTaHaBIMBATh MPHUHAJICKHOCTb H3YUYEHHBIX
OpPraHMYECKHX BEIIECTB M0 UX COCTaBY M CTPOCHHIO K ONpeNeiEHHOMY Kiaccy/Tpyrine
CO€IUMHEHUH  (YIJIeBOJOPOABI,  KHUCIOPOJ M a30TCOAEpXallue  COEAUHEHU,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsI), JlaBaTh WM Ha3BaHUs 110 CUCTEMaTHYECKOMN
Homenknatype (IUPAC), a Takxke NpHUBOAUTH TPUBHAIBHBIE HA3BaHHUS OTIECIBHBIX
OpPraHWYeCKHX BEIIECTB (ITUJIEH, NPONMUJIEH, AaleTUIECH, STWIEHIJIMKOJIb, TJIULEPHH,
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denon, dopmanpaerua, aneTanbIeruj, MypaBbWMHAs KHCIIOTa, YKCYCHas KHUCIJOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIOTa, TIIOKO03a, (pyKTO3a, Kpaxmall, LeJUII03a,
TJIUIUH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMUYECKOM CBA3U B OPTraHHUUYECKUX
COEIMHEHUSIX (OAMHAPHBIE U KPaTHBIE);

cOpMHUPOBAHHOCTh ~ yMEHHsSI MPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUs
oprannueckux BemiectB A. M. byrtnepoBa nnsi 0OBsICHEHHsSI 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTABAa U CTPOEHHUS; 3aKOH COXPAHEHUSI MAacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI XapaKTEepH30BaTh COCTaB, CTPOCHHUE, (PU3MYECKue U
XUMUYECKHE CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, STWICH, IPOIUJICH, alleTUiIeH, OyramueH-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJI, 3TaHOJ, STUJICHTJIUKOJIb, TIULEPUH, (DEHO, alleTaabJIeT Ui, MypaBbUHAs
U YKCYCHasl KHCIOTBI, TIJIFOKO3a, Kpaxmaj, LeJUII0J03a, aMHHOYKCYCHAas KHCIOTa),
WUTIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX (POpMYI;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh HCTOYHHUKH YTIIEBOJJOPOIHOTO CHIPhS
(HedTb, IPUPOAHBIN Ta3, YTOJIb), CIOCOOBI X MEPEePaOdOTKU U MPAKTUUECKOE TPUMEHEHHE
IPOJIYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHUSI 10 XUMHUECKUM YPaBHEHUSM
(Macchl, 00bpEMA, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIIHH IO U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKLINN);

c(hOpMHUPOBAHHOCTh YMEHHUI BIIaJIETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX
HAay4YHOTr'O MO3HAHUS, UCIOJIb3YEMBIX B XMMHUHU MPU MU3YYEHUHU BEIIECTB U XUMHUYECKUX
ABJICHUN (HAOMIOJCHUE, W3MEpPEHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIOIb30BaTh
CHUCTEMHbIC XMUMHYECKHE 3HAHWS ISl MPUHATHS PEIICHUNW B KOHKPETHBIX KU3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAaTh TPaBWIIA TMOJIH30BAHUS XHUMHYECKOU
MOCyJ1I0M 1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKXKE MPABHIIa OOPAIICHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIHUSMH I10 BHITIOJHEHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHITIOJIHITh XUMHUYECKHI SKCTIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEIIECTB MPU HarpeBaHUU, TIOJYYCHUE STUIICHA U U3YYCHUE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIUN OPTAaHMYECKUX BEIIECTB, JeHATYypalus OCIKOB MPHU
HArpeBaHWHU, IIBETHBIE pEaKIUU OETKOB) B COOTBETCTBHHM C TMpaBUJIAMH TEXHHUKHU
0e30MacHOCTH TMpu OOpalleHud C BeHlecTBAaMH M JaO0OpaTOpHBIM O000PYJIOBaHHUEM,
MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO JIKCIIEpUMEHTa B (OpME 3alKcH ypaBHEHHI
COOTBETCTBYIOIINX peakiuid U (OPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJU3UPOBATh  XUMHUYECKYIO
UH(OPMALINIO, MTOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBOM MHGpOpMalnHy,
WuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh MPpaBUiIa YKOJIOTHUECKH IEIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM NEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 37I0POBBS U
OKpYXarouieil NpUpOIHON Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEHUCTBUS Ha >KUBbIE
OPTraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIca nokaszarens 11K,
MOSICHATh HAa TMpPUMEpax CIOCOOb YMEHBIEHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi  00yYarouMxcs € OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI: yMEHHE
MPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUUYECKUX
SIBJICHUU;
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11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOE€HUSA Kypca «OOmiass U HeopraHudeckas XHUMHS»
OTpaXkaroT:

- c)OPMHUPOBAHHOCTD MPEJCTABICHUN: O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUPA, POJIM XUMUU B TTO3HAHUU SIBIICHUH MPUPOBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIBTYpPhI TUYHOCTH, €€ PYHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOAUMOM ISt
pEIIeHUs] MPAKTUYECKUX 3a/ad U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOMU CPEAE;

- BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAaHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOIATrAl0I1E
MOHATHUS (XUMHUCCKUHN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIC OPOUTAIIH aTOMOB,
WOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OO0BEM, BaJE€HTHOCTH, AJIEKTPOOTPULATEIHLHOCTD,
CTENeHb OKHCIIEHUS, XHWMHYECKas CBA3b (KOBAJICHTHAs, HOHHAasg, MeETaJJTHYecKas,
BOJOPOAHAs), KPHUCTANIMYECKAs] PEUIETKA, TUIbl XUMUYECKHX pEaKUuid, pacTBop,
AIEKTPOJUTHI, HEANEKTPOJUTHI, DIIEKTPOIUTHYECKAs JUCCOLMALINS, OKHUCIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKINU, XUMUUECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl DJIEKTPOJIUTUYECKOW JHUCCOLMALMM, NEepUoauyYeckuil 3akoH /.
N. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS
SHEPTUM TIPU XUMHUUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHpPOBO33PEHUECKUE 3HAHMs, JIeXKAIMe B OCHOBE IIOHUMAHUS TPUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBICHUMN, (PaKTOJIOTHUECKHE CBEJCHUSI O CBOWCTBAX, COCTABE,
MOJIYYEHUHU U 0€30M1aCHOM UCIIOJIb30BAaHUH BAXKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY
Y IPaKTUYECKOU JIEATEIbHOCTH YEI0BEKA;

- c(hOpMHpPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHble NPU3HAKUA TOHATHUIA,
YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TOHSTUSA MpPH
ONMCAHUY HEOPraHWYECKUX BEIIECTB U X MPEBPALICHHUI;

- c(hOpMHpPOBAHHOCTh YMEHHH HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJUKY JJIst
cocTaBlieHUs (OPMYJI BEIIECTB M YPABHEHUM XUMHUYECKUX PEAKIUN, CUCTEMATHYECKYIO
HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OT/ICTbHBIX HEOPTAHUUECKUX BEIIECTB
(yrapsslii ra3, yrieKucibli ra3, aMMHaK, raiéHas u3BeCTb, Heral€Hasi U3BeCTh, MUThEBast
co/ia, MUPUT U APYTrHUe);

- c(hOpMUPOBAHHOCTh YMEHHI OMNpPEACNSATh BAJICHTHOCTh U CTENEHb OKHCJICHHS
XUMHYECKHX 3JIEMEHTOB B COCAMHEHMSIX PA3JIUYHOIO COCTABA, BUJ XHUMHUYECKON CBSI3H
(koBajeHTHAsA, WOHHAs, METa/lInuecKasi, BOJOpPOAHAs) B COCAMHEHUSAX, THUI
KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJIEKYJIApHas, HOHHAs,
MeTaJUTHYeCKasi ), XapaKTep cpe/ibl B BOAHBIX PACTBOPAaX HEOPTaHMYECKUX COCTUHCHHUIA;

- c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPHHAJJIC)KHOCTh HEOPTaHMYECKHUX
BEIIECTB IO WX COCTaBYy K OMNpENeIEHHOMY KIacCy/Tpymlie COSIMHEHUU (IPOCThIE
BCIIECTBA — METAUIBl M HEMETaJUIbl, OKCHIbl, OCHOBAHUS, KUCIOTHI, aMdoTepHbIE
TUAPOKCHIBI, COJIN);

- c(hOpMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICI TEepUOANYEcKoro 3akoHa /Jl.
W. MenneneeBa U JIEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

- c(hopMHPOBAHHOCTh YMEHUW XapaKTepPU30BaTh AICKTPOHHOE CTPOCHHUE AaTOMOB
XUMUYECKUX 3iemMeHTOB |—4 mnepuonoB Ilepuoanueckoil CcHCTEMBI XUMHUYECKHUX
snemenToB JI. M. MeHeneeBa, UCMOJIb3Ys MMOHATHS «S-, P-, -3JICKTPOHHBIC OpPOUTAIIHY,
«OHEPreTUYeCKUe ypOBHU», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB
XMMHYECKHX 3JIEMEHTOB M HX COCIMHEHWU IO nepuojaM W rpynnam l[lepuoauueckoit
cucTtemMbl XuMuuyeckux aneMeHToB 1. 1. Menneneesa;
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- c()OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHbIX KIACCOB, IOATBEPKAATH CYILIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJY HEOPraHWYECKMMH BEIIECTBAMH C MOMOIIBIO YpPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

- c(OpMUPOBAHHOCTh YMEHHsI KIACCH(PHUIIUPOBATH XUMHUYECKUE PEAKIUH TI0
Pa3IUYHBIM MPU3HAKAM (YUCILY U COCTAaBY pearupyrolux BEUIeCTB, TEIIIOBOMY dhdexTy
pEeaKINK, U3MEHEHHIO CTETIEHEH OKHUCIICHHS JIEMEHTOB, OOPaTUMOCTH PEAKIIUU, YIACTHIO
KaTajin3aTopa);

- ¢(hopMUPOBAHHOCTH YMEHUN COCTABJIATH YPaBHEHUS PEAKIMIl pa3InYHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIMi HOHHOTO 0OMEHA, YUUThIBasl YCIOBUS, IIPU
KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;

- chOpMHpPOBAHHOCTh YMEHHH MPOBOJAUTH PpEAKIHMH, MOJTBEPKAAIOIINE
KA4EeCTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIIBITHBIM
IIYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX HEOPraHMYECKUX BELIECTB;

- copMHUPOBAaHHOCT, ~ YMEHUW  PACKPHIBATH  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIFHBIX PEAKIUI MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OallaHca ITHX
peakuuii;

- c(OpMHPOBAHHOCTh YMEHHUM OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkiuu OT Pa3UYHBIX (PAKTOPOB; XapakTep CMEUICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeUIHero Bo3zaeiicTBus (npunuun Jle [larense);

- c(hOpMUPOBAHHOCTH YMEHHUH XapaKTepU30BaTh XUMHUYECKHE TIPOLIECCHI, JIEXKAIHE B
OCHOBE€ IPOMBIIUICHHOTO TIOJIYYEHHUs] CEpHOW KHCIOTHI, aMMHaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPECTABICHUM 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJIOTUUYECKUX
mpoOaeMax XUMUYECKOTO MMPOU3BO/ICTBA;

- C(l)OpMI/IpOBaHHOCTI) YMGHI/If/’I MNPOBOAWUTEL BBIYUCICHUSA C HCIIOJIB30BAHHUEM TIOHATHUA
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B HpPU XMMHUYECKHX
PEaKIHsIX, MAacChl BENIECTBA MIIM 00bEMA ra30B 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MITH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAaKIMM BELIECTB, TEIUIOBOro 3(pdekTa peakiuy Ha OCHOBE
3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, TPEBPAIICHUS 1 COXPAHEHHS SHEPTHH;

- c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATH MpaBHUJIa MOJIb30BAaHHUSI XMMUYECKOH MOCynoi u
1abopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUiia 0OpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

- Cq)OpMHpOBaHHOCTI) YMCHI/Iﬁ IIaHUPOBATh W BBIIIOJHATH XUMHYECKUH OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATLHOTO MHIMKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdart-, KapOOHAT- U XJIOPHA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEePUMEHTATBHBIX
3agad mo TtemMam «Metamibl» U «Hemeramib») B COOTBETCTBUM C TpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ysbTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3amicH YPaBHEHUI COOTBETCTBYIOLIMX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YIHTATOB;

- ¢(hOpMUPOBAHHOCTh YMEHHMHA KPUTHUYECKH aHAIM3MPOBATh XMMUYECKYI0 WH(pOpMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTUX);

- c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TMpaBWJIa SKOJIOTMYECKH Ie1eco00pa3Horo
IIOBECACHHUS B 6I)ITy nu TPYJIOBOﬁ ACATCIBbHOCT B LECIAX COXpPaHCHHA CBOCTO 3A0POBBA U
OKpY’Kalolled MPUPOAHOM Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha JKUBBIE OPraHU3MbI
OTIpeIeIEHHBIX BEUIECTB, MOHUMas cMbIca nokaszartens I1JIK, moscHATh Ha mpuMepax CIIOCOOBI
YMCHBIICHUSA U MTPEAOTBpAICHUSA UX BPCAHOTO BOB,Z[GI\/'ICTBI/UI Ha OpraHu3M 4YCJIOBCKA,

U1l 0OyYaroImMXcsl ¢ OTPaHUYCHHBIMHA BO3MOYKHOCTSIMH 3[I0POBBSI: YMEHHE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX HBJ’ICHHﬁ;
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4. TEMATUYECKOE INTAHUPOBAHUE

10 KUJIACC
KosauuecTBo yacoB
HaumeHoBaHue pa3/ieJioB M TeM MPOrPaMMbI DuiekTpoHHbIE (U pPOBHIE)
Ne Konrpoanueie | IlpakTuuyeckue
/i Bcero o0pa3oBaTejbHbIE pecypchl
I padoThI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHU4YeCKOH XUMHH
[Ipenmer opranndeckoit xumuu. Teopus https://academy-
11 CTPOEHHUS OPTaHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenunenuit A. M. bytiieposa 5ele-4e24-ac02-efb16fa49f6a
Hroro mo pazneny 3
Paznen 2. YrieBoaopoasl
[IpenenvHBIC YTIEBOIOPOIBI — ATKAHBI https://academy-
2.1 P yE P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBoJOPOIbI: alTKEHbI https://academy-
2.2 P * OB ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
ATKATCHEL, ATTKHHET 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApomaThyecKkue yrieBo10pOobl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOAHBIE HETOHHHIIH 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOIOPOAOB U HX TepepaboTKa
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xanie opranndeckue coeJuHeHUst
https://academy-
31 Criprh. Geron 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad 71694f
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaeruapl. KapooHoBBIC KHCTOTHI. CIIOXKHBIC hitps://academy-
3.2 7 0 1 content.apkpro.ru/lesson/8664b319-
>pups! 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 VrieBoasl 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
HWroro no pazaeny 13

Paznen 4. A30Tc011ep>lcamne OpPraHn4eCKue COCAUNHCHUSA

https://academy-
41 AMUHBL. AMUHOKUCIOTHI. benku 3 0 0 content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e

Hroro mo pazneny 3

Paspnen S. BeicokoMoO/IeKyIsIpHBIE COEIMHEHUS

5.1 [Tnactmaccrr. Kayuyku. Bonokna 2 0 0 https://lesson.edu.ru/04/10

Htoro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 9
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KUIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 1 TeM (uudposbie)
Ne Konrpoabusie | Ilpakruyeckue
y NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
/n padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XUMHUH
Crpoenue aromoB. [lepuonnyeckuii 3aKoH u
11 [Tepuonnueckas cucTeMa XMMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
snemenToB 1. Y. MenaeneeBa
1.2 XUMHUYECKUE peaKun 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoerme peniectsa. Muoroobpasue peiiects 4 0 0 https://lesson.edu.ru/04/10
Wroro no pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi Xumus
2.1 Meramnst 6 0 https://lesson.edu.ru/04/10
2.2 Hewmeramibt 9 1 https://lesson.edu.ru/04/10
93 CBs13b HEOPTaHUYECKHUX U OPTAHNYECKUX BEIIIECTB 2 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus 1 :Ku3HL
3.1 XUMHS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

5. HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KoandyecTBO 4acoB

Ne Jara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpouabnsie | IIpakruyeckue

n/n Bcero U3y4eHusi | o0pa3zoBaTesbHbIE PeCypcChl

padoTsbI padoTbI
IIpenmet opraHnyecKoO XUMUH, https://academy-
1 €€ BOBHUKHOBEHHUE, pPa3BUTHE U 3HAYCHUE 1 0 0 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a

TeOpI/IFI CTPOCHUA OPTraHUICCKUX httgs://academ) /-

2 coemuHennii A. M. byrieposa, e€ 1 0 0 content.apkpro.ru/lesson/c935a58¢-
OCHOBHBIE ITOJIOKCHHUS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBnenue o
KJIAaCCU(PUKALINY OPTaHUYECKHUX BEIICCTB. _

HomeHKnarypa https://academy-
3 (CHCTeMaTHUeCKas) U 1 0 0 content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
TPUBHAJIbHBIC HA3BAaHUS OPTraHUYECKUX
BEIECTB
AJIKaHBI: COCTAB M CTPOCHHE hitps://acaderny-

4 ) . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

TOMONIOTHHCCKIM P ec23-473c-b3d7-ed82fcaddd02
. https://academy-

5 MeraH 1 yTal — HpoCTeHIme 1 0 0 content.apkpro.ru/lesson/258ddc06-
HPEACTABUTCIIA AJIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA hitps://academy-

6 ) ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-2e98-18dc1cfb9399
OTUJIEH U IPONUJIEH — MPOCTEUIIINE _

7 NpeJICTABHTEIH 1 0 0 https://lesson.edu.ru/04/10

AJIKEHOB
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

[TpakTrueckas padora Ne 1.

https://academy-

8 «lTonyyeHue FTUIICHA U U3YUYEHUE €TO content.apkpro.ru/lesson/53cd2379-
CBOMCTB» 2a45-43b1-9f67-7ebcdaf03cel
Aunkanuensl. byranuen-1,3 u
meTmioyraauen-1,3. [Tonydenue

9 CHHTETHYECKOTO KayuyKa 1 https://lesson.edu.ru/04/10
pe3uHbI
AJIKMHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHS,

TOMOJIOTUYECKUU PSi.

10 AUETHIIEH — MpocTeHImii https://lesson.edu.ru/04/10
MIPEACTaBUTENh ATKHHOB
B . https://academy-

11 bIHHUCIICHUA IO YPABHCHUIO XUMUHCCKOH content.apkpro.ru/lesson/7dada027-
peaKiun 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH301 ¥ TOIIY0JI. TOKCUYHOCTH https://academy-

12 P ) yoi. content.apkpro.ru/lesson/d86d7d00-
apeHOB d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas CBsI3b
YTIIEBOIOPOIOB,

13 NPHHANISKALINX K PA3THUHBIM https://lesson.edu.ru/04/10
KJ1accam
[TpupoaHbIEe HCTOYHUKHT
YTJIEBOAOPOJOB: MPUPOIHBIN ra3 u

14 TOMYyTHBIE HEQTSAHBIE Ta3bl, HEYTH U https://lesson.edu.ru/04/10

IIPOJYKTHI €€
nepepadboTKu
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[IpupoaHbIe ICTOYHUKHT

15 . https://lesson.edu.ru/04/10
YIIIEBOIOPOIOB: IPUPOIHBIIA Ta3
Y MOITyTHBIC HEPTSAHBIE Ta3bl, HEPTh U
IIPOYKTHI €€
nepepadboTKu
Kountponbnas padota no

16 https://lesson.edu.ru/04/10
paszaeny «YTiIeBoaopOIabD)

HpeI[eJIBHBIC OIHOATOMHBIC CIHUPTHI: httgs://academy_
17 MeTaHOJI ¥ 5TaHoJ1. BostoposHas cBs3b content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa4 71694f
MHuoroaroMHEBIE€ CIUPTHI: STUICHTIIUKOIb U hitps://academy-

18 PTBE content.apkpro.ru/lesson/461aa9c8-
TJHiCprH cOef-4827-a8e5-d12a0bedc826
DeHoI: CTPOEHUE MOJIEKYJIbI, PU3UYECKUE U https://academy-

19 XHUMUYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHNE 7c5f-4f16-896e-10a2278b08f1
Anpaeruasl: popmanbaerua u https://academy-

20 ACTUIIRL. K ACTiA content.apkpro.ru/lesson/8664b319-
alleTalIbAICTI L. ALCTOH 0ba3-4945-h076-ch7ae5858h90
O1HOOCHOBHBIE MPEICIIbHBIE KApOOHOBBIE https://academy-

21 KHCJIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHASA U YKCYCHAs 3438-4b57-a3ec-ba0fofe63c0d
[IpakTrueckast pabora Ne 2. https://academy-

22 «CBoiiCcTBa pacTBOPa YKCYCHON KHCIIOTBI» content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efha8h98cdb
CTeapI/IHOBaFI " OJICMHOBAs KHUCJIOTHI, KaK
23 MPEACTABUTENHN https://lesson.edu.ru/04/10

BBICIIHUX Kap6OHOBBIX KHUCJIOT
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

Mp11a KaK COJIM BBICIIHX

24 KapOOHOBBIX KUCJIOT, KX MOIOIIEE https://lesson.edu.ru/04/10
NEUCTBUE
CnoxxHbIe 3(OUPHI KaK MPOU3BOTHBIE _

KapOOHOBBIX KUCIOT. [ MIAPOIIN3 CIIOKHBIX https://academy-
25 >(HPOB content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
JKuphbl: ruapoan3, npuMeHEHHE https://academy-
26 6 PRI THAP - 1P ’ content.apkpro.ru/lesson/71ac43f2-
HoJIorutccKas poiib Knpos a0d4-4945-a0eb-1e59cd5f4d9f
VTIIeBObI: COCTAB,
kinaccudukanus. Baxuennme https: //academy-

27 1 ” content.apkpro.ru/lesson/709ce43a-
TIPCACTABUTCIIH. IJIIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
Kpaxmai u memiroso3a Kak pupoIHbIC _

28 MTOJHMEpHI https://lesson.edu.ru/04/10
KonTponbhast pabota 1o pasaeny
«Kucnopoaconepxaniye

29 https://lesson.edu.ru/04/10
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMMHBL: METHJIAMWH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIOTHI KaK aMm(pOTepHbIe
o https://academy-
pFaHI/I‘-IeCKI/Ie COCAMHECHUA, UX
31 BHOTOIHUCCKOE content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
3HaueHune. [lenTumer
benku xak npupoaHbie https://academy-
32 BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

33

OCHOBHBIE NOHIATHUS XUMUH
BBICOKOMOJIEKYJIIPHBIX
COEqMHEHNN

https://lesson.edu.ru/04/10

34

OcCHOBHBIE METOJbI CHHTEC3a

BBICOKOMOJIEKYJISIPHBIX COCUHEHUN.

IInacTmaccel,
Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB 10
[NPOIT'PAMME

34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KUIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kontpoanueie | Ilpakruyeckue
n/n Bcero u3y4deHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl

XUMUYECKUHN FJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DJeKTpOoHHAs KOH(UTYpaIHs aTOMOB
[Tepuoanueckuii 3akoH u [leproanyeckas cuctema
xuMmudeckux 3nueMeHToB . . Menaeneesa, nx

2 . a ’ 1 0 0 https://lesson.edu.ru/04/10
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCIUHEHHM 110
rpyIaM U rnepuojaaM. 3HauyeHUue

3 Py P 1 0 0 https://lesson.edu.ru/04/10
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX djieMenToB . 1.
MeHieneeBa B pa3BUTHH HAYKH
Crtpoenue BerecTBa. XUMHUYECKast CBA3b, €€ BUJIBI,

4 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1 0 0 https://lesson.edu.ru/04/10
Bonopoanas cBsa3b
BasieHTHOCTB. DIEKTPOOTPULIATENBHOCTb.
Crenens okucienus. Bemectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonsatue o aucnepcHbIx cucremax. VIcTuHHbIE U

6 KOJIJIOUIHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10
MaccoBast 10515 BelllecTBa B pacTBOPE
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPraHUYECKHUX
BEILECTB, PA3JIMYHBIX KIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMU4IeCKuX peakiiui B
HEOPraHMYECKON U OpraHM4eCcKOl XUMHUHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPaHEHUs
Y IIPEBPAILCHHS SHEPTUU IPU XUMHUUECKHUX

peaKkuuiax

https://lesson.edu.ru/04/10

Ckopoctb peakiun. OOpaTHMbIe
peakiuu. XUMUYECKOE PAaBHOBECHE

https://lesson.edu.ru/04/10

10

[TpakTiueckas padora Ne 1. «BiusiHue pa3mudHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIum»

https://lesson.edu.ru/04/10

11

DnekTponauTHueckas aucconuanus. [louarue o
BoZiopoAHOM TioKazateine (pH) pactBopa. Peakinu
MOHHOTO OOMEHa.

['uaponun3 opraHuv4eckux u

HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCINATENBHO-BOCCTAHOBUTENBHBIE
peakuuu. [TonsTre 00 271€KTpOIM3€E paciaaBoB U
pacTBOpPOB coNeit

https://lesson.edu.ru/04/10

13

KonTponbhas pabota 1o pazaeny
«Teopernyeckre OCHOBBI XUMUM

https://lesson.edu.ru/04/10

14

Mertaiubl, UX MOJIOKEHNE B
[Tepuoanueckoii cucTeMe XUMUYECKUX IJIEMEHTOB
J. . MenneneeBa u

0COOEHHOCTH CTpoeHus aToMoB. O01Ime
(bu3HYEeCKre CBOMCTBA METAJUIOB

https://lesson.edu.ru/04/10
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15

CnnaBbl METAJUIOB. DJIEKTPOXUMUUECKUM P
HaIPSHKEHUN METaJlIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX METALJIOB
(HaTpuii, KaJIMH, KaJIbLIUA, MarHui, aAIFOMUHUN) U
UX COECIUHECHUN

https://lesson.edu.ru/04/10

17

XUMHYeCKHE CBOMCTBA IIMHKA, JKeje3a U UX
COeTUHEHUN

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

https://lesson.edu.ru/04/10

19

[TpakTuueckas padora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Meramib"

https://lesson.edu.ru/04/10

20

HemeTamipl, uX 10oJI0KEHHE B

Ilepronnueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
aTOMOB

https://lesson.edu.ru/04/10

21

®uznyeckue CBOWCTBa HEMETAIUIOB. AJJTIOTPONHS
HEMETAJJIOB (Ha IpUMepe KUCIOPOAa, CEPBI,

docdopa u yriaepona)

https://lesson.edu.ru/04/10

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COeIMHEHUN

https://lesson.edu.ru/04/10

23

XuMHYecKue CBOMCTBA a30Ta, (hocodpa u ux
COCIMHEHUN

https://lesson.edu.ru/04/10

24

XHWMHYECKUE CBOMCTBA YIIIEPOAa, KPEMHHS U UX
COEIMHEHUI

https://lesson.edu.ru/04/10

25

[IprMeHeHre BaKHEUIIINX HEMETAIIOB U UX
COeIUHEHUU

https://lesson.edu.ru/04/10
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26

O0001IeHrEe B CUCTEMATH3aIs 3HAHUN 110 TEME
«Hemertaibr». BerunciieHus no ypaBHEeHUSM
XUMHYECKUX PEaKIui 1

TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[IpakTrueckas padbora Ne 3. «Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"HemeTasi"»

https://lesson.edu.ru/04/10

28

KoHTponbHas paboTta 1o reMam
«Metamiae» n «Hemeramie)

29

Heopr AHUYCCKUC U OPIr'aHNUYCCKUC KUCIIOTHI.
HeopraHqucm/Ie U OPTraHU4YCCKHEC OCHOBAHUA

https://lesson.edu.ru/04/10

30

AMoTepHbIe HEOPTaHUYECKUE U
OpTraHUYECKUE COCAMHEHUSI.
['eneTnyeckas CBs3b HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

Posib xuMuu B o6ecrieueHnH 3K0JIOTHYeCKO,
HHEPreTUUECKOM U MUILEBOI 0€30acHOCTH,
pa3BUTHH

MEIUITMHBI

https://lesson.edu.ru/04/10

32

[TpencraBienus o0 oOLIMX HAYUHBIX
HOPUHIUIAX TPOMBIIIJIEHHOTO MOTY4YeHUS
Ba)KHEUIIINX BEIIECTB

https://lesson.edu.ru/04/10

33

Yenosek B MHPE BCHICCTB U MaTCPUATIOB

https://lesson.edu.ru/04/10

34

XHUMHS U 300POBbE YETTOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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6. YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MMPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1. Xumusa: 10-i1 kmacc: 06a3oBblil ypoBeHb: yueOHuk /O.C. T'abpumensn, WN.I.
Octpoymos, C.A. Cnaakos- Mocksa: [IpocBenienue.

2. Xumusa: 11-ii kmacc: 06a3oBblif ypoBeHb: yueOnuk /O.C. T'abpumemnsn, W.I.
Octpoymos, C.A. Cnaakos- Mocksa: [IpocBenienue.

METOAUYEC KUE MATEPUAJIBI IUIS1 YYUTEJIA

1. Xwumus, 10-11 xmaccel. bazoBsiii ypoBenb. Metogumueckoe mnocooue. OI'OC.
["abpuensu, OctpoymoB. MHEMO3WHA

2. Xwumwms, 10 xmace. IToypounsie pazpabotku k YMK O.C. TI'abpuensaa. ®I'OC
I'opkoBenko Mapuna FOpbeBHa.

3. Xwumms, 11 xmace. Iloypounsie pazpabotku k YMK O.C. TI'abpuensaa. @I'OC
I'opkoBenko Mapuna FOpbeBHa.

4. PaGouas nporpamma no xumun 10-11 knacc Jluaus YMK T'abpuensina ®I'OC.
Xumus.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHbI CETH
HUHTEPHET

1. Bu6muoteka I{OK https://m.edsoo.ru

2. bubmuoteka mndpoBoro 06pazoBaTeIbHOr0 KOHTEHTa AKageMuu MUHITPOCBEIIEHUS
Poccun https://urok.apkpro.ru/

3. ®I'C «Mos mkomax» https://myschool.edu.ru/

4. Metoanyeckas noaaepskka nemaroroB I'K «IIpoceemenusy» https://uchitel.club/

5. Menauareka «IIpocsemenus» https://media.prosv.ru/

6. Enunas kosekiuss 1u@poBBIX  00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/

7. http://fcior.edu.ru. ®enepanbHblii HEHTP HHGOPMAIIHOHHO-00pPA30BATEIBHBIX
pecypcoB (PLINOP.)

1. http://www.alhimik.ru. ITpeacrasieHs! cieayromme pyoOpUKU: COBEThI AOUTYPHEHTY,

YUUTENI0 XUMHUH, CIPABOYHUK (OuUeHb Oojbinas moadopka TaONWIl W CHPABOYHBIX
MaTEpUAJIOB).

2. http://www.hij.ru. XXypran «XuMust 1 )KU3HBY.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBI XypHan «XUMHKH H
XUMHSD.

4. http://c-books.narod.ru. BceBo3moskHast TuTeparypa 1o XuMHH.

5. http://www.prosv.ru/. TTocoOus st ydamuxcs, B TOM YKCJIe U IS MOATOTOBKU K

utoroBoii arrectanuu (OI'D u EI'D), Merogmveckue mocoOus ISl YUUTENIEeH, HAy4dHO-
MONYJIIpHAs TUTEpaTypa Mo XUMHUH.
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6. http://1september.ru/. Xypuan muis yaureneit u He Toabko. http://him.1september.ru.
Enunas komnexuust LIOP: Ilpenmernast kosekus « XuMHUSI.

7. http://schoolbase.ru/articles/items/ximiya. BcepocCHICKUI MIKOJBHBIA MOPTAT CO
CCBUIKaMU Ha 00pa30BaTEIbHBIC CANTHI 10 XUMUHU.

8. www.periodictable.ru. ~ COopHMK  cTatei O  XUMHYECKHX  OJJICMEHTaXx,
WUTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.
9. http://www.chemnet.ru. T'azeta «Xumus» ¥ calT mausa yuutens «S uay Ha ypok

XUMHN».
10. http://school-collection.edu.ru/collection/chemistry. EcTecTBEeHHO-Hay4HbBIC
skcriepuMeHTsl: xumusi. Komekiust Poccuiickoro 001ieo06pa3oBaTebHOro nopTaia.

11.http://www alhimik.ru. Bcepoccuiickas onumMinaga mKOJI-HUKOB MO XUMHUU.
12.http://chem.rusolymp.ru. Opranudeckas XdUMHS: OSJICKTPOHHBIA yYEOHHUK IS

CpEIHEN MIKOJIBI.
13. http://www.chemistry.ssu.samara.ru. OCHOBBI XUMHUH: 3JICKTPOHHBIN yUCOHUK.
14. http://www.chemistry.ru. JlucTaHinoHHas oJMMIIMaga I10 XUMUH:

TEJICKOMMYHHKAI[HOHHBI 00pa30BaTeIbHBIN MPOCKT.
15. http://college.ru/himiya/. OTKpBITHII KOIEIK: XUMUSL.
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