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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpeIHEro o01ero oopazoBanus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbXx B DenepaabHOM TroCynapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOTO IMpenmMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDenepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOkKeHHH «CTpareruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YUAIOIIMXCA CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJlbHbIE MOJOXKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00IIeo0pa3oBaTebHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpIIAIOIIUM 3TAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU ILEHHOCTHU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoaHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 00YJArOIIMXCS HA YPOBHE CPEAHETO
oO1rero 0o0pa3oBaHusl Cpe/ICTBAMH Y4€OHOTO MpeaMeTra «XuMUs», COAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HaYK UIpaeT 0coOyr0 pojib B COBPEMEHHOMN
LUBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS]
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aMMOCBSA3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka co3ujaareibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IN0OAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MUIIEBOH, SKOJIOrMYecKOH Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CpeIHEro ooiiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAaHWM 0 HEOPTAHUYECKOW XUMHH (C BKITIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHe NTaHHONW CUCTEMBbI 3HAHUN
IpH W3YYCHHUH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT00Opa3us
BEIIIECTB Ha OCHOBE OOITUX MOHSTHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» U «O0mas 1 HeopraHudeckas
XUMUS» ¢(HOpPMHUPOBAHA B MPOTPaAMME IO XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX IAIOTCS B PAa3BUTHUU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEIICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMus» 0a3z0BOro ypoOBHS paccMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUNW MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYaIOIUMCS TPEJOCTABISCTCSI BO3MOXHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
IyO)Ke TMOHSATh HUCTOPUYECKOE H3MEHEHHEe (YHKIMN 3TOro 3akoHa — OT oOoOmiaromieit 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsaercs B Kypcax 10 wum 11 KkiaccoB naieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YelOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJieMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(OPMAIIMIO U MPUMEHATHh €€ NIl TOTOJHEHUs 3HAHUM, PelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
yueOHoro mpeamMera « XUMHs) TaHHOTO YPOBHS M3y4eHUS! OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMAaHUsI (HUITOCOPCKUX HJEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM 3KCIIEPUMEHTA
U pelIeHHUs NPOTHBOPEUM MEXIy HOBBIMU (PaKkTaMU U TEOPETUYECKUMHU MPEATNOCHUTKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
OYHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B mutane pemeHust 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrPaMMON MO XMMHH MOAXOJAbl K OMNPEACNICHUIO COJIEpKaHUS U TMOCTPOEHUS
mpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUS MPOOJieM, IMOMCKa, aHAIIn3a 1
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX JJsi NPUOOpPETEHHS ONbITa NPAKTHYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B II03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACTICHUU  COJAEp)KaTeIbHOU
XapaKTEepUCTUKU LeJIel M3y4eHHs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO 1LIEJIel N3YUYEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS IpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUH KaK BaKHEWIIEH cocTaBIsoIIen
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHIT MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX MO3HAHUS BELIECTB U
XUMHYECKHUX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMHUECKUX SIBJICHU, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ 3TuM, conepkaTenbHasi XapakTepUCTUKa 1eel U 3a/1ad U3yuyeHusl mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oO0ydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMIYCKHHKA OOIe00pa3oBaTelbHOW OpraHu3aluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM TnpH U3YYeHHH TMpeaMera «XUMHS» JOMUHUPYIOIIEe 3HAUYCHUE
IPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY WPHUHSITUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUSIX, CBSI3aHHBIX C BEMICCTBAMH U WX PUMCHEHHUEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIIeHUs MpoOiIeM,
MoWcKa, aHaiW3a W o00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUM C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHbIE NH(OPMAaLIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaIn3a yueOHOU U HayYHO-TIOMYyIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIOAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPU TUIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOH HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHHH IIIOOAJIbHBIX  MPOOJIIEM  paIlMOHAIBHOTO
IPUPOONIOIB30BAHNSA, TIOMOJHEHNUS SHEPreTHUYECKUX PECypCOB U COXPAaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3I0POBBIO, & TaK)Ke MPUOOPETEHHsSI ONBITA MCIIOJIB30BAHMS MOJNYYCHHBIX 3HAHUHA JUIS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYCCKHMH SIBJICHUSIMHU.

B yueOHOM mtaHe cpemHero obOmero o0pa3oBaHUs NpeaMeT «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-Hay4YHbIE TPEIMETHIY.

OO01mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisier 68 vacos: B 10 kimacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 yac B Heeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOTYyYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukauud  OpraHMYeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEJIMHEHUMN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHid psa. MeTaH W 3TaH — MpocTeuiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMMHYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONUIEH — NPOCTEHUIINE
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAlIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIyYeHUEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUICH —
MPOCTEHININI TPeCTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHUue. 1onyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUS), NOJIYYEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CnocoObl mnepepaOOTKM He(PTH: TMEPEeroHKa, KPEeKUHT
(TepMHUUeCKHid, KaTaTUTUYECKUI), mupoiau3. [IpoaykTel nepepaboTku HEePTH, UX PUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KOJUieKuu «HedTs» u «YTomby», MoIeIrupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOM3BOIAHBIX, IPOBEIECHUE NPAKTUYECKONW pPalOThI:
MOJIyYEHHUE STUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cIUpTOB. JlelicTBHE MEeTaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKIEe M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KHCIIOT, PEaKIus
TepudUKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()HUPOB.
Kupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib *KHUPOB.

VYrieBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHE U XHUMHUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHne amMMuauyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHWE B MPUPOAE,
npuMeHeHue, Ouonoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemiono3a kak mpupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKIus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJroIeHne W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaTomHbIX
cnupToB (B3auMopelcTBue mMnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucienue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicTue
KpaxMaja C MOJOM), HpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrle 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(OTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe IiuuuHa). buonorndyeckoe 3HaueHue
amuHOKuUCHOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OENKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.

OKCHeprUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHUN: HAONIONCHHWE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB INpU HArpeBaHUM, IIBETHHIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCAMHEHHH: MOHOMEp, MHOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpPU3AINM, CpEeIHsIs MOJIeKyJspHas macca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUN: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€ IIPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK U
HOHSTHH, SBISFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
IKCIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €AUHHIIBI
UX U3MEPEHUSI.

buonorus: xinerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPETapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUl 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKa.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. Oco6eHHOCTH
pacripesie/IeHus] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XUMHYECKHUX 3yeMeHToB [JI. U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TPpyNMaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBSA3b. BuIbl XMMHUYECKOW CBSI3U (KOBaJEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTH.
DneKTpooTpUuliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi Aot
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeOpraHM4ecKHx
BEIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3ITUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukanmuss XUMHUYECKUX pEakUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CKOpoCTh peakinuu, €€ 3aBUCUMOCTh OT Pasiu4HbIX (hakTopoB. OOpaTUMbIe peakluu.
Xumnueckoe paBHoBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnexrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAIbHAS, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHUsI BEIIECTB M HUX IMPEBPALICHUN: JIEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUIMYECKHX PEIETOK, HAOJII0JeHHe ¢ OMNHCaHUE JIEMOHCTPAILIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIETIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOBEJeHUE MPAaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramuioB B Ilepuoanueckoil cUCTEME  XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpOeHHsI aTomMoB. (DU3HUECKHE CBONCTBA
HEMETAJIOB. AJTOTPOMHS HEMETANIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxxenne Meramios B [lepnoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
¢dusnueckue cBoiicTBa MeTayioB. CIUTaBbl METALIOB. DJIEKTPOXHUMHYECKHA P HaMpsKEHUN
METaJIOB.

XWUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KaJbIlMHd, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [I[pruMeHeHne MeTaioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHsS BEUIECTB M MX NPEBPALLCHUM: HU3YyYeHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbD», OOpa3IOB HEMETA/UIOB, PEIIEHHE HJKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JJAa0OPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUS C PACTBOPaMM KHMCIOT U IIENOYEH, KAaueCTBEHHBIE
peaxKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAaKIIMH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEBOM 0e30macHOCTH,
pazBuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MUpE BEUIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepuaybl, KPACKH, CTEKJIO, KepaMHuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEpaAJIbHbIE YJ00pEHUSI.

XrUMHS U 3[0pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIAPATOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H IpU M3ydyeHUH OOlIel M HEOPraHM4eCKON XMMHUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HMOHSATHM,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHSA: HAay4HbIM (pakT, rumores3a, 3aKOH, TEOPHS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCHEPUMEHT,
MOJIEJTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaTMOaKTUBHOCTb, MOJEKYJA, YHEPreTHUYECKUN YpOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUYECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOPHbIE TOPOIbI, TTOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, 2JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
IporpaMM CpPeAHEro o0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYaIOLIMMUCS POCCUHCKOM TPakIaHCKON HACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00y4eHHIO;

LIeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUNA 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0OpazoBaHus;

HAJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpEAMETa «XUMHs» JOCTHTAlOTCS B EIHHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKY/IbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIAHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U MpPaBHJIAMH IIOBEICHUS,
CTHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTBITa TO3HABATENHHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pemeHnn y4eOHBIX ¥ ITO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHbIX BUJOB yU4EOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIecCy TBOpYECTBAa B OOJIACTH TEOPUM M TMPAKTHYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMd, CBS3aHHbIE C XHWMHUYECKUMHU SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBAapuILEH C HO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUIN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHHUA LEHHOCTeH 310pOBOro M 0e30macHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MIpaBU 0E€30MacHOro OOpalleHusl ¢ BEIeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENBHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJl HWHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJIKOTroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JESTEeIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpodeccuil pa3iinyHOro pojaa, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3ysbTataM TPYAOBOM 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) 3K010rNYecKOro BOCIMTAHUSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHM IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKpYXarolled INPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UAEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKY;



MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU KaKI0T0 4jieHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB II03HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHMS IS
aHaJIM3a U OOBSACHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBAaHHbIC 3aKJIFOUEHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs TIpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pPa3IMYHBIX chepax mpodecCHoHaATBHOU
JESITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCHUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMA, HAY4HbIH (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHE, U3MEPCHIE, YKCIIEPUMEHT U JIPyTHUE);

YHHUBEpCaIbHbIE yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBatomye (GopmupoBaHHe (QYHKIMOHATBHOH TPaAMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBbIE JEWCTBHUS B IO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMHU M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTU C TIOCTABICHHBIMH IIENISIMHU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOTMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B IpoOliecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIN, IPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU PEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIC MOJIEJbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METO/IOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO c(hOPMYyITUPOBAHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BHICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHUPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IMTO3HAHMS.

3) pabdora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHIAOB M (OPM MpencTaBICHUs, KPUTUYECCKH
OILICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampOoChl M MPUMEHATh Pa3IMYHbIE METOJbl NpPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAUMOM IS BBITOJIHEHHSI yUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMbl B XOJI€ AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell Pe3yJbTaTOB IO3HABATEIHHON AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa M (OPMYIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIaCOBAHUS MMO3ULUI B X0/1€ 00CYKICHUS 1 OOMEHA MHCHHUSMH.

OBgilaieHne YHHUBEPCAIbHBIMH PeryJsiTUBHbIMU /1€l CTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI HPHU BBIMOJHEHUH y4eOHBIX M MCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHAIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIJISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA IMPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINE
MOHTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJIsIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K OMNPENEIEHHOMY KJIAcCy/TpyIie COeauHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIME COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JIaBaTh UM Ha3BaHUs 1Mo cuctemaTudeckoii HomeHkinatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUIICH, MPOIUIICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIOTA, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHUYECKOW CBS3H B OPTaHUYCCKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BetiecTB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWIEH, MPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHzou,
METaHOJ, 3TAHOJ, YTHJICHTIIMKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX peakUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM NPOAYKTa PEAKIIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WIIH IMPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHUU MpPH H3YYCHHUU BEHIECTB M XUMUYECKUX SIBICHUN
(HabmogeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUSI JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpPaBHJIA MOJB30BAHUS XUMHUUYECKON MOCYAON U
n1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMM OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HArpeBaHUU, I[BETHBIC PEAKITMN OCITKOB) B COOTBETCTBUH C MPABUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIeCTBaMHU U JTa0OpPaTOpPHBIM 00OpYyIO0BaHUEM, MPEACTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3almuch YpaBHEHUN COOTBETCTBYIOIIUX PEAKIMH U
(opMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAIM3UPOBATH XUMHYECKYIO HWH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, IHTEpHET U IpYyTruX);

c(OpMUPOBAHHOCTh YMEHHUH COONMOJaTh TMpaBWIa DKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKaroIIel MPHUPOJTHON Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa >KHBBIC OPTaHU3MBI
OnpeAenEéHHBIX OPraHMYeCKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHNUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BeKa;



JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbSi: YMEHHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anvcu XxuMuaeckux Gpopmyir.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST U KYJIbTYpPHl JMYHOCTH, €€ (YHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelleHusT NPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOTHON CpejIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraOIINe
MOHATUS (XUMUYECKUH DIIEMEHT, aTOM, M30TOIl, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI ~XHMHYECKHUX  PEaKIHi, pacTBOp, AJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IIOHMMaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHX SIBJICHUU,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUHU U OE30MacCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU ONMHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JII COCTABIICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHHs OTIEIbHBIX HEOPTaHWYECKUX BelIecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBas COja, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJIGHTHAs, HOHHAS,
MeTaJuIhuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUM KPUCTAUIMUECKOW PEMETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 UX COCTaBY K OMPENEIEHHOMY KJIacCy/Tpynie coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbeIBaTh CMBICT mepuoanyeckoro 3akoHa [J[. W.
MengeneeBa ¥ JEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh O3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XMMHUECKUX 3i1eMeHTOB /1. U.
MeHnneneeBa, HCIOJIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANY», «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucteMbl XUMHUECKUX 31eMeHTOB Jl. 1.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPkAATh CYIIECTBOBaHUE
FEHETUYECKOM CBSI3M MEXJYy HEOPraHWYECKHMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEeH OKHCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YUaCTHUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpAalEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHAKa, a TakkKe cPOpMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYMCIEHUS C MCIOIH30BAHUEM TOHATHUS
«MaccoBasi JI0Jsl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM Ta30B INMPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIH30BAHUS XUMUYECKON MOCYAOH U
mabopaTOpHBIM 000PYIOBAaHHEM, a TaK)Ke MpaBuUiia 0OpaIIEHUs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaklUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIC pEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3amau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C IPaBUJIAMU TEXHUKU
0e30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHHUA B OBITY M TPYAOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeeIEHHBIX BEUIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEAHOTO BO3ACICTBUS Ha OPTraHU3M YEJI0BEKa;

JUIsi 00y4arolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOyYaroIIMXCA: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
L Chpotai opreEec coumReER A : bimnorera LIOK
' P P A ' https://m.edsoo.ru/7413368
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
bu6mmoreka [IOK
2.1 IpenenbHbIe yrieBOI0POIbI — alKaHbI 2 https://m.edsoo.ru/7f413368
59 HenpenenpHbIe YIIeBOIOPOIBI: ATKEHEI, 6 . bubmuorexa LIOK
. ATTKA/THCHbI, ATKHHEI https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
2.3 ApPOMaTHYECKUE YTIIEBOIOPO/IBI 2 https://m.edsoo.ru/7f413368
24 [IprpoiHBIE HCTOYHHUKH YIJIEBOJLOPOIOB 3 I Bubmorexa [IOK
. W HX TIepepatoTKa https://m.edsoo.ru/7t413368
Uroro no pazgeny 13

Pasnen 3. Kuciopoacoaep:xkamue oprannyeckue coeinHeHUst

3.1 Cnuptsl. ©enon 3

bu6mmorexa [IOK




https://m.edsoo.ru/7f413368
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 bubuorexa TIOK
. Criosnbie Hbupbi https://m.edsoo.ru/7f413368
bubmuorexa [JOK
3.3 Yriesoze! 3 https://m.edsoo.ru/7f413368
Hroro no pazneny 13
Pa3znea 4. A3oTconepkamue OpraHudecKkue coeuHeHust
bubmuorexa [JOK
4.1 AwmuHBl. AMUHOKHCIIOTEL. beiku 3 https-//m.edsoo.ru/7f413368
Htoro no pazneny 3
Paspnen S. BeicokoMoJieKyIsIpHbIE COCAUHEHUSA
bubmuorexa [JOK
5.1 IT . K .B 2
HACTMACERL. RAYHYyItH. BosoiHa https://m.edso0.ru/7f413368
Hroro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH bubmuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f413368
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 Bubmmotexa [IOK
. e https://m.edsoo.ru/7f413368
bubmuoreka [JOK
1.3 XUMHYCCKHE PEaKIIHHI 6 1 1 https:/m.edsoo.ru/7f413368
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 Mertanbl 6 1 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
22 Hemeraner 9 1 1 https://m.edsoo.ru/7f413368
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX ) bubmuorexa LIOK
. BEIeCTB https://m.edsoo.ru/7f413368
Hroro no pasgeny 17

Pa3zgen 3. XuMus u :KU3HL




3.1 XUMUS U )KA3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne nugposeie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmer oprann4eckoi Xumuu, €€ | Bubmiorexa HOK
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE https://m.eds00.ru/7f413368
Teopust cTpOEHUS OpraHUYECKUX bubnuorexka [JOK
2 coenuHeHuil A. M. bytiepoBa, €€ OCHOBHbIE 1 https://m.edsoo.ru/7f413368
MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu bubnuorexa [JOK
3 opraHuyeckux BemecTB. Homenkmarypa | https://m.edsoo.ru/7f413368
(cucremaTnyeckasi) U TPUBHAILHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, | Bubmmorexa [IOK
FOMOJIOTHHECKHH PT https://m.edsoo.ru/7f413368
5 MeraH 1 3TaH — npocTenIne | Bubmmorexa [IOK
NPeICTABHTEIH ANKAHOB https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 https://m.edsoo.ru/7f413368
7 OTWIIEH U IPONUIIEH — MPOCTeHIIne 1 bubmorexa [IOK
MEICTABHTENH ATKEHOB https://m.edsoo.ru/7f413368
8 [IpakTuueckas padota Ne 1. «I[lomyuenue 1 1 bubnuotexa [JOK




OTHUJICHA U U3YYCHHE €TI0 CBOICTBY

https://m.edsoo.ru/7f413368

Ankanuensl. byraauen-1,3 u

bubmuoreka [JOK

9 metunoyraguen-1,3. [lomyuenue https://m.edsoo.ru/7f413368
CHUHTETHUYECKOI'0 KayuyKa ¥ pEe3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuoreka [JOK
10 TOMOJIOTMUECKUHN psil. AIETHIIEH — https://m.edsoo.ru/7f413368
MPOCTEUILINN MPEJICTABUTEID aJIKUHOB
1 Bbruucrenus no ypaBHEHUIO XUMUYECKOM bubmiorexa LHOK
peaKim https://m.edsoo.ru/7f413368
12 ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh bubmiorexa LHOK
ApeHOB https://m.edsoo.ru/7f413368
13 ['enernueckas cBsA3b yIiI€eBOJAOPOJIOB, Bubmzorexa LIOK
IPUHAUISKANINX K Pa3IMYHbIM KJlaccam https://m.eds00.ru/7f413368
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB: bub6nuorexa [IOK
14 HOPUPOHBII ra3 v MOMyTHbIE He(TSIHbIE Ta3bl, https://m.edsoo.ru/7f413368
HE(Tb U MPOIYKTHI €€ IepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubnnorexa [JOK
15 IPUPOIHBII ra3 U MOMyTHbIE He(TSIHbIE ra3bl, https://m.edsoo.ru/7f413368
He(Tb U MPOIYKTHI €€ epepaboTKu
16 KontponbHas padoTa mo pazaeny bubmuorexa LIOK
«Y TTIeBOIOPOTE https://m.edsoo.ru/7f413368
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: bubnnorexa LIOK
MeTaHOJ U 3TaHoj. BooponHas cBs3b https://m.edsoo.ru/7f413368
18 MHOroaTroMHBbIE CIIUPTHL: TUICHITIUKOIb U bubmuorexa [IOK



TIIULCPHUH

https://m.edsoo.ru/7f413368

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

bubmuoreka [JOK

19 .
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https:/m.edsoo.ru/7f413368
Anpreruasl: GopMaIbIETHA U alleTAIbICTU. Bubmzorexa LIOK

20 AteTon https://m.edsoo.ru/7f413368

)1 OHOOCHOBHBIE IIPeeNIbHbIE KApOOHOBBIE Bubmiorexa LHOK
KHCIOTHI: MyPABbHHAS H YKCYCHAS https://m.edsoo.ru/7f413368

2 [TpakTuueckas paborta Ne 2. «CBoiicTBa Bubanorexa [IOK
PACTBOPA YKCYCHOI KHCITOTBI https://m.edsoo.ru/7f413368

7 CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK Bubmorexa LOK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT https://m.edsoo.ru/7f413368

24 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX Bubmiorexa HOK
KHCIIOT, HX MOIOIIEE JCHCTRIG https://m.edsoo.ru/7f413368
CrnosxHble 3(hUphl Kak MPOU3BOAHbBIE bubnnorexa [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX https://m.edsoo.ru/7f413368
3¢upoB

26 XKupsr: ruaponus, npuMeHeHue, Bubmzorexa LIOK
GHOMOTHUECKAs POITH HKAPOB https://m.edsoo.ru/7f413368
YrieBosbl: coCcTaB, KiacCU(pUKAITHSI. bu6mmorekxa [IOK

27 Bakneiimue nmpenctaBuTeNN: IIII0OK03a, https://m.edsoo.ru/7f413368
bpykTo3a, caxaposa

)3 Kpaxmai u nemironosa kak npupoHble bubnuorexa [LIOK

MTOJIMMEPHI




https://m.edsoo.ru/7f413368

KonTponsHas padora no pazaeny

bubmuoreka [JOK

29 «Kucnopoaconepxaiine opraHuuecKue 1 https://m.edsoo.ru/7f413368

COEIUHEHUS
bu6mmoreka [JOK

30 AMHHBI: METHIIAMHH ¥ aHHIIMH 1 https://m.edsoo.ru/7f413368
AMUHOKHUCIOTHI Kak aM(pOTepHbIE bubmmorexa [IOK

31 OpraHMYECKHUE COCTUHEHUS, UX 1 https://m.edsoo.ru/7f413368
Ouonorudeckoe 3HadeHue. [lentuabl

0 benku kak npupoiHbIe | bubmiorexa LHOK
BBICOKOMOJIEKYJISIPHBIE COCINHEHHUS https://m.eds00.ru/7f413368

13 OCHOBHBIE TIOHSATHUS XUMHH | Bubmorexa LHOK
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUI hetps:/m.edsoo.ru/7f413368
OCHOBHBIE METO/IbI CHHTE3a bubmuoreka [JOK

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1 https://m.edsoo.ru/7f413368
[TnacTmaccel, KayuyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue 0BpazoBaTeBHbIC
padoThI padoThI pecypesI

| XUMUYECKU 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 Bubmuorexa LIOK
KOH(HIYPAITHS ATOMOB https://m.edsoo.ru/7f413368
[Iepnoanueckuii 3axon u [lepnoanueckas bubnmnorexka HOK

) cucTeMa XMMU4ecKux aieMmentoB /1. U. | https://m.edsoo.ru/7f413368
Memnzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB bubnuorexa [HOK
XUMHYECKHUX AJIEMEHTOB U UX COCIUHEHHM 110 https://m.edsoo.ru/7f413368

3 rpynmnam u nepuojam. 3HaueHue 1
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHu4ecKkux aneMeHToB .. Menaeneesa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€ bubmuorexa [JOK

4 BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 1 https://m.edsoo.ru/7f413368
cBs3u. Bogopoanas cBsi3b
BanenTHOCTh. D1EKTPOOTPULIATENBHOCTb. bubnmnorexka HOK

5 Crenenb okucieHus. BemiecTsa 1 https://m.edsoo.ru/7f413368
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTHe 0 nUcniepcHBIX cucTteMax. McTuHHBIE bu6muoreka [JOK

6 Y KOJIJIOUJTHBIE pacTBOPBL. MaccoBast 1015t 1 https://m.edsoo.ru/7f413368

BEILIECTBA B PACTBOPE




Knaccudukanust 1 HOMEHKIaTypa
HEOPraHWYECKUX CoeMHEHUN. | eHeTnueckas

bu6nmoreka [IOK
https://m.edsoo.ru/7f413368

MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa

! CBSI3b HEOPTaHUYECKHUX BEIIECTB, Pa3INYHBIX
KJIACCOB
Knaccudukanmst XaMUYeCKUX peakiivii B bu6nmoreka [IOK
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU. https://m.edsoo.ru/7f413368

8 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

9 CxopocTtb peakiuu. OOpaTMbIC PEaKIIUH. £H6H.H0Tem LOK
XUMHYECKOE PABHOBECHE ttps://m.edsoo.ru/7f413368
[IpakTudeckas padora Ne 1. «Bousiaue bubnnoreka IIOK

10 pa3TUYHBIX (DAKTOPOB HA CKOPOCTH https://m.edsoo.ru/7f413368
XUMHYECKON PEAKIIUN»
DneKTponuTHIecKas aucconnanus. [lonstue o bu6nmoreka [IOK

1 BoIopoJHOM Mokazarene (pH) pactBopa. https://m.edsoo.ru/7f413368
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. bu6nuoreka [IOK

12 [TonsiTrie 006 AIEKTPOIM3€E PACIIaBOB U https://m.edsoo.ru/7f413368
pacTBOPOB coJiel

13 KontponbHas padoTa mo pazaeny BH6H.HOTeKa HOK
«Teopernueckrne OCHOBBI XUMHUM https:/m.edsoo.ru/7t413368
Meramubl, ux nosnoxenue B [lepuoanueckoit bu6nuoreka [IOK

14 CHCTeME XUMHUYeCKuX dmemMeHToB [1. 1. https://m.edsoo.ru/7f413368




MCETAIJIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSIJT

bu6nuoreka [IOK

15 .
HATIPSIKEHHIT METAILITOB https://m.edsoo.ru/7f413368
XuMHYECKHE CBOMCTBA BAYKHEHIIINX METAJIIOB bu6nmoreka [IOK

16 (HaTpuWii, KaJIMHA, KaJIbIIUA, MarHuu, https://m.edsoo.ru/7f413368
AIIOMUHUI) U UX COEIMHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX bubmiorexa [IOK
COEHHEHHi https://m.edsoo.ru/7f413368

18 XUMHYECKUE CBOMCTBA IIUHKA, JKeJe3a U UX bubmuorexa LIOK
COEHHEHHi https://m.edsoo.ru/7f413368
[IpakTuyeckas padora Ne 2. "Pemenne bubnmnorexka HOK

19 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/7f413368
«Meramis»"
Hewmeramisl, ux nonoxenue B [leproanueckon bu6nuoreka [IOK

20 cHUCTeMe XUMUYeCKux aieMmenToB /1. U. https://m.edsoo.ru/7f413368
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
dusnveckue CBONCTBa HEMETAILIIOB. bubmmorexa [JOK

21 ANnoTponusi HeMeTaJuIoB (Ha puMepe https://m.edsoo.ru/7f413368
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

2 XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX brbnnorexa LIOK
COCIMHEHMUI https://m.edsoo.ru/7f413368

3 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux bubmuorexa LIOK
coequHenuil https://m.edsoo.ru/7f413368

24 XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHUS U bubmuoreka [JOK

UX COeIMHEHUH




https://m.edsoo.ru/7f413368

[IpruMeHeHne BaKHEUIIINX HEMETAIIOB U UX

bu6nuoreka [IOK

25 - https://m.edsoo.ru/7f413368
O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK

26 teMme «Hemeramiby. Beriuncnenus no https://m.edsoo.ru/7f413368
YPaBHEHUSAM XMMHUECKHUX PEaKIMii u
TEPMOXUMHUYECKHE PACUETHI
[IpakTuyeckas padora Ne 3. «Pemenue bubnmnorexka HOK

27 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME https://m.edsoo.ru/7f413368
"Hemeramnsl"»

)% KonTponbhas pabota nmo temam «MeTamib» U E;I@I'HOTGKa HHOK
«HeMeTamisis ps://m.edsoo.ru/7f413368

79 Heoprannueckue n oOpraHu4ecKrue KUCIOTHI. BH6H.H0TeKa HHOK
Heopranuueckue u opraHndeckue OCHOBAHUS https://m.edsoo.ru/7f413368
AmboTepHbIe HEOPraHUYECKUE U bubmuoreka [JOK

30 OpraHUYeCcKHe coeMHEHNUs. ['eHeTnueckas https://m.edsoo.ru/7f413368
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BEIIECTB
Ponb xuMuu B 00eCIieYeHHH KOJI0THUECKO, bu6nuoreka [IOK

31 SHEPreTUYeCKO U MUIEBOM 0€30MacHOCTH, https://m.edsoo.ru/7f413368
Pa3BUTUHU MEAUIMHBI
[IpencraBnenus: 00 0OMKUX HAYYHBIX bubnuotexa [JOK

32 IIPUHIUIIAX [IPOMBIIUIEHHOTO MTOJIY4eHUS https://m.edsoo.ru/7f413368
BAKHEUILIMX BEUIECTB

33 UYenoBek B MUPE BEIIECTB U MATEPHUAIIOB bubnuotexa [JOK




https://m.edsoo.ru/7f413368

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

XHUMHA U 300pOBbE YEIIOBEKA

34

bu6nuoreka LIOK
https://m.edsoo.ru/7f413368
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