MMHUCTEPCTBO ITPOCBEILEHUS POCCUNCKON ®EJIEPAITAN
Komutet mo obpazoBannio Cankr-Iletepbypra
Anmunuctpanus [Ipumopckoro paiiona Cankr-IlerepOypra
['ocynapcTBeHHOE 010 KETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpennsisi oOeodpazoBarenbHast mkosia Ne 320

[Tpunsto «YTBEpKIAIO»

peleHneM Hupextop ['bOY mikomnst Ne 320
[Tegaroruyeckoro coBera

ot 30.08.2023 N.Bb.Yepnoyc

npoTokoa Ne 1
[Mpukaz Ne 227-]1 ot 30.08.2023

[Tpunsto

C Y4€TOM MOTHUBHUPOBAHHOTO
MHEHUSI COBETa pOAUTENCH
nporokoi Ne 1 ot 29.08.2023

PABOYAS ITPOI'PAMMA

y4eOHOTro IpeameTa « XUMHUS»

s ooyuarommxcest 10-11 kmaccon

Cankr-IlerepOypr
2023



MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHET0 001Iero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU YUEOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIE€H, COJCp)KaHMs, pPE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMOE€  BBITYCKHUKAMU  0011e00pa3oBaTebHOM
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEpKAaHHE M MOCTPOCHHE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
HeNnel ¥ MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETr0o OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHHE PAllMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE 1IETIOCTHOTO MPEICTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMHU IPUMEHEHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka co3MJiaTelbHas, Kak Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CPEIHEro ooiiero oopa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAaHUM M0 HEOPTAaHUYECKOM XUMHH (C BKITIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOPUYECKOe H3MEHeHHe (YHKIUN STOro 3akoHa — OT o0oOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wu 11 kiaccoB »aineMeHTaMu  COJAEpKaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YelOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaKEHHUS K TpOIecCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATH €€ JIJIsl MOIMOJIHEHUS 3HAHUM, PeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsI (UITOCOPCKUX HIEH, TaKHX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
NPUHATBIE MPOrPaMMON MO XMMHH TOJXOJbl K OIpPEACNICHUIO COJIepKaHUS U TMOCTPOEHUs
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX IJs TNPUOOPETEHUS OMbITa TMPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJied HM3Yy4YeHHs MpeIMeTa HaIpaBjICHUEM IEPBOCTENCHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOOMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK BaXKHEWIIEH COCTaBIsIOIIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelel U 3a/1ad U3yuyeHusl mpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMIYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBi3M Cc 3TMM 1OpU HU3y4EHHHM MpeaMera «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHaiW3a U 00paboTku HHPOpPMAIUK, HEOOXOAMMBIX JUIS TPUOOpPETEHHs OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPraHu3M YeJIOBeKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTSIMH, UCITOJIH30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPU TUIAHUPOBAHUHU U NIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
NPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTUYECKUX PECypCoB U COXPAaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM maHe cpenHero obOmero o0pa3oBaHus npeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 yvaca (1 ygac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

ITpenmeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUs: OpraHudeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHbIE (DOPMYJIBI OPraHUYECKUX BeEllecTB. l'omororus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanuM — opraHudeckux  BemiectB.  Homenknarypa
OpPraHMYeCKHUX COEIMHEHHHM (cCHUcTeMaTHuecKas) M TpHUBHAJbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHHE U ONHMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHUH (IJIaBJlIeHKE, OOYIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMid psa. Metan m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIEH U MPONWIEH — NPOCTeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, THIPATAllUH, OKUCIIEHUS U MIOJIMMEPHU3aLlNN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [logydeHre CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AlETuieH —
NPOCTEUIINNA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.



Apenbl. bensomn: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIYYEHME M IpPUMEHeHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aioeeHuposanus U HUMpO8aHus), Noayienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBsA3b MEXIy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(PTH: TEeperoHka, KpPEeKUHT
(TepMHuUeCKHii, KaTanuTUYeCKuil), nupoiu3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKTHI €ro nepepadoTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBpAILEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Boblunicnienuss 1o ypaBHEHHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W OSTAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU METallJIaMH, TajoreHOBOJOPOJaMU, TOPEHHE),
npuMeHeHue. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMU CHUPTOB. JelicTBUE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHoOroaToOMHbl€ CHUPTHL. OJTUJICHIJIMKOJIb M TJIMLIEPUH: CTPOCHHUE, (PU3UUYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MICTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl PeaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHuWe TiauIepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKyJbl, (PU3MYEeCKHe M XHUMHUYECKHe CBOHCTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHbIe KapOOHOBBIE KUCIOThl. MypaBbuHast U YKCYCHasl KUCIIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, peaKIusl
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JIEVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3HUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuznom wmeau(Il), oxucieHne aMMHauHBIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B NPHUPOAE,
npuMeHeHue, ononorndeckas postb. orocuaTe3. PPyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).



DKCrepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB M MX MPEBpalICHHI: MpOBEICHUE,
HaOJIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakluy OJIHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHona okcuaoM Menu(ll)), mMHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoMm wmeau(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak amQOTepHble OpraHuyeckue coeauHeHus. Dusmueckue U
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha HpuMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OETKOB: TUIAPOIM3, ICHATYypalus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcrepruMEHTATbHBIE METOJbl M3YYEHHUS! BEUIECTB M HMX IPEBpAllCHUil: HaOIrofeHuEe U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJICKYJISIDHBIX COEIMHEHH: MOHOMEp, IIOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3aIUH, CpPeIHsAs MoyeKynaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepruMEeHTAbHBIE METOJIbl M3YYCHHUsSI BEIIECTB W X IMPEBpAICHHUI: 03HAKOMIICHUE C
00pa3maMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYyYHBIX TOHSTHHA, TaK H
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUpHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dwusmka: MaTepus, YHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, DHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BElIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHME CPEJICTBa,
JIEKApCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKIX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, 0- amemeHTh. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas: KOH(GUTYpalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sieMeHtoB JI. .
MengeneeBa. CBsA3p NEpUOAMYECKOTO 3akoHAa M llepmonnyeckoil cHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4Ye€HUE NEPUOIUUECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U (KOBaJCHTHAas
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTaindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTIOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHbIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BELIECTB. ['eHeTnueckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUil B HEOPraHUYECKOM U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasin4HbIX (hakTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIUAIOIIHAE HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IpPEBpallleHUI: JE€MOHCTPALUs
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNlell  KpPUCTAINIMUYECKUX peIéToK, HaOIoJeHWe M ONUCaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIpENIETIEHUE CPEellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOM paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnrie 3amaun.

Pac4€rbl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIIH, B TOM YHCIIE TEPMOXUMUYECKHE pacUEThI,
pacuéThl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAast A0Sl BEILIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. Du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPWH, KaJWid, KaJbIlMd, MAarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHUE 3KCIIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, SJHEPTeTUUECKOM U MUIIEeBON 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpe BEHIECTB W MaTEPUAIOB: BAXXHEHIIINE CTPOUTEIBHBIC MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPENapaToB OBITOBOM XMMUHU B TTIOBCEIHEBHOMN KU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIEl U HeOpraHMYeCKON XUMUU B
11 xmacce ocymiecTBIseTCsS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, dHEPTHs, Macca, aToOM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
pPalOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, OpraHmsM, sKocucTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTrpaMM CpPeAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronnueckoii OCHOBOM il pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3y/bTaTOB OCBOEHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpeaHEro ooOiero oOpa3zoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEICHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

IIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JTUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHMSA 3KOJIOIMYECKOW KYJIbTYpbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTB KU3HEHHBIE IIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIBTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJEalaMHd  POCCUICKOTO
IpaXJIaHCKOr0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNpPaBUJIAMU IOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS INMpeaMeTa «XHUMHUS» OTPaXaroT COPMHPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOy4alomMXCs 10 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HAHMSI O0YYAIOLIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;



MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU ACSITETLHOCTH TPU CO3JIaHUU YIEOHBIX IMPOCKTOB,
pelieHnr y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPY aHAJIM3E PA3INIHBIX BHIOB YIYEOHOU NEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIITUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOMN
XUMUH;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIUTEIbHBIX HaOI0ICHUMH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHMH U IOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllUd, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBECHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYINKH CBOMX TOBapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMuUpoOBaHUSA KYJILTYPHI 310POBbSI:

NIOHMMAaHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofieHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYJIOBOM JICATEIIBHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pPEHICHWU TMPAKTHYSCKUX 3a/ady COIMAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY H3YYECHUIO MPOQECcCHil pa3NTuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIHHOM TPAeKTOPUU OOpa30oBaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11ETIECO00PA3HOTO OTHOIIEHUS K MPHUPOE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPOOTIeM, BIMSHHUS YKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbl;



OCO3HaHUS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMHH IS PELICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOAOTOIb30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJIbTYpPbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOrHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHabHOU
KYJIBTYPBI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEeBOM M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYECKU KOMGBOPTHOM KU3HH KaXKIOT0 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: TIIOHUMaHMsI CYIIHOCTHM METOJIOB I1O3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MONy4yaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiemM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3nyHbIX cdepax mpodecCuoHaIbHOU
JeSITEIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATDBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA Yy4ueOHOro mpeamera «XUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC dJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcz MCKIUCHUIITIMHAPHBIC
(MeXMmpenIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Y4aroIIuXCs;

CHOCOOHOCTh ~ OOY4YaroLIMXCA ~ UCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble Yy4eOHbIe JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JAEUCTBUIMU.

OnJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU MX JOCTHIKEHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIICIATH
XapakTepHble MPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MTOHATUSA AJIs1 OOBSICHEHUS! OT/IENIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJEHHUs (MHAYKTHBHbIC, JECIyKTUBHBIE, IO AaHaJOTUH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (GOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0OPa30BbIBATh MOEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) SJIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — MpU peleHUH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dbopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEILHOIO IIJIAHUPOBAHUS M TPOBEJEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (GopMyaupoBaTh OOOOLIEHHS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIe0BaTeIbCKOM M IPOEKTHOM JAesITeITbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIIeHus
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MO3HAHMS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B pA3IUYHBIX HCTOYHMKaX HHGMoOpManuu (HAy4HO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble mocobus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEYUBOCTE;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4y ONpeaeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHus HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3NYEecCKue M MaTeMaTH4YeCKHe) 3HaKu MU
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ UAJIOra U/UIU JUCKYCCUH,
BBICKA3bIBaTh MJI€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, MPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHpPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBEIEHHBIX
MCCJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHI B X0/€ 00CYX/I€HUs U OOMEHA MHEHUSIMH.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO J1€ATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4M, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3aJad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM I0Jy4YeHHs] HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAIX;

OCYILIECTBIISAITh CAaMOKOHTPOJIb CBOEHM JIEATEJIbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOAMMOW st
pelIeHNs MpaKTUYEeCKHX 3aad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaoINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJia, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYININa, paJuKai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COeTMHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEXKAIIUE B OCHOBE MOHMMaHUs
MPUYUHHOCTYA M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY JJISi COCTAaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYTl OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYEeCKHX
BEUIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNEéHHOMY KIacCy/Tpynie COeIuHEHUI
(yrmeBomoposl, KHCIOPOA M a30TCOAEpXKAIME COECIUMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), J1aBaTh MM Ha3BaHus 1o cuctematudeckod HomeHkiarype (IUPAC), a Takxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIHHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOMHIIEH,
aleTUIICH, STWICHIVIUKOJb, TIUIEpUH, (QeHod, (opManbAeruj, ameTaibAerda, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

c(OpMUPOBAHHOCTh YMEHHSI OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHU4YEeCKHX
BemectB A. M. bytiiepoBa miis 0OBSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEILECTB
(meTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTHJIECHTINKOIb, TIUIEPUH, (EHON, alleTalbJIeru, MypaBbUHAsI U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, UeII03a, AaMHUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh HCTOUYHUKH YTIEBOJOPOIAHOTO CHIPBS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CHOCOOBI HMX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJNB3yeMbIX B XHMHH TIPU H3yYCHUH BEIIECTB W XHWMHUYECKHX SBICHUUN
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUA B KOHKPETHBIX KU3HEHHBIX CUTYalLIUSIX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;



C(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHusl OpraHU4YEeCKUX BEIECTB NP HAarpeBaHUM, NOJYyYEHUE ITWIEHA U U3YYEHHE €rO
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHUYECKUX BEIIECTB, JCHATypalus OCNKOB IpH
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MpaBWIAMHU TEXHUKH 0€30IaCHOCTH
py 0OpallleHUH C BEIECTBAMU U J1JAOOPaTOPHBIM O0OpYIOBaHUEM, IPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO SKCIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OpMALUIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

Cc(OPMUPOBAHHOCTh YMEHHUH COOJIIOAATh IpaBUJa AKOJIOTMYECKU LEJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH [EATETBHOCTH B LEJNAX COXPAHEHHS CBOErO 370POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHUMYECKUX BEIIECTB, MOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIICHUS! U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YEIJIOBEKA;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUI CIEeNbIX W CHa0OBHIAIMX OOYYAIOUIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIUM XMMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHWMHMYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEeaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs OUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIuH, XMMHYECKOE pPaBHOBECHE); TEOPUU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPTUM NPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJWYECKHM S3BIK XHMHH, MHPOBO33PECHUECKHE 3HAHWSI,
JeXKalye B OCHOBE IOHMMAaHWS MPUYUHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHHM,
(dakTosornuecKrue CBEeICHUS O CBOWCTBAX, COCTAaBE, MOJYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIHHOCTH YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKN TMOHSATHH, YCTaHABINBATH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU ONMHCAHUUA HEOPraHUYECKHX
BEILIECTB U UX MPEBPALLICHUN;



Cc(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIECHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMYECKON PEMETKH KOHKPETHOI'O
BEIlleCTBA (aTOMHAs, MOJIEKYJApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MeHeneeBa, HCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HUX
COeMHEHUH 1o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB /[I. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
FEHETHUYECKOM CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBI YpaBHEHUN
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrouiux BEIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpAallEHHbIE YpaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPHIX 3TU
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3INyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHelrHero Bo3aerictus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XWMHUYECKHE IMPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B NMPU XHUMHUYECKUX



pEaKIMAX, Macchl BelleCcTBAa WM 00bEMaA ra3oB IO M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKkIMH BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYHOH U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE [TPAaBUJIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH SKCIIEPHUMEHT
(pa3noxeHue IMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPAacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaklUU Ha
cynbdar-, kapOoHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no temaMm «Metamub»y U «Hemeramib») B COOTBETCTBUM C IpaBWJIAMH TEXHUKHU
0€30I1aCHOCTH NP 0OpAILlEHUH C BELECTBAMU U JIAOOPATOPHBIM 000pYI0BAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYIO HH(POPMALHUIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbsi M
OKpY’Karolled MPUPOAHOM Cpelbl, OCO3HABAaTh OMACHOCTb BO3/EHCTBHS Ha KUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMasi cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUId O0YYarolUXCs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHM 3/J0POBbS: YMEHHE NPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XUMUM
11 copoonus opramsecea corsmmentt A 3 bubmorera LIOK
' P p A ' https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
bu6nuoreka [IOK
2.1 [IpenenbHbIe yrieBo1opObl — alkaHbl 2 https://lesson.edu.ru/04/10
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1 bubmmorexa LIOK
- B — https://lesson.edu.ru/04/10
bu6nuoreka [IOK
2.3 ApPOMaTHYECKHIE YTICBOLOPOIBI 2 https://lesson.edu.ru/04/10
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bubmorexa HOK
: UX mepepaGoTKa https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. denon 3 bubnmoreka [JOK



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

Anbneruasl. KapOoHOBBIE KHCIIOTHI.

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

bu6nmoreka [IOK

3.2 7 .
Crosxubie SbHpEI https://lesson.edu.ru/04/10
bu6nmmoreka [IOK
3.3 YraeBosl 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3znen 4. A3oTconepxkamue opraHudecKue coe{uHeHust
bubnunoreka LIOK
4.1 A LA .b
MUHPL AMIHOKHCIOTRL. bEith 3 https://lesson.edu.ru/04/10
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
bu6nmorexa LIOK
5.1 I1 .K .B 2
TTACTMACeRL. RAYHTYRH. BOTOKHA https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atomos. [lepuoanueckuit bubnmoreka [JOK
11 3akoH u [leproanyeckas cucrema 3 https://lesson.edu.ru/04/11/
' XUMHYECKHX 31eMenToB JI. U.
MenneneeBa
12 Crpoenue BeriectBa. MHOroo0Opasue 4 Bubanorexa [IOK
: S — https://lesson.edu.ru/04/11/
bu6mmoreka [IOK
1.3 XAMHYCCKHE PeaKIiH 6 1 1 https://lesson.edu.ru/04/11/
Hroro no paszneny 13
Pa3nes 2. Heoprannyeckasi XuMust
bubmuoreka [JOK
21 Meraset 6 1 https://lesson.edu.ru/04/11/
bubmuoreka [JOK
2.2 Hewmeraribl 9 1 1 https://lesson.edu.ru/04/11/
53 CBs13b HEOPTAHUYECKUX U OPTaHUIECKIX ) bubmmorexa LIOK
- p— https://lesson.edu.ru/04/11/
Htoro no pazneny 17



https://lesson.edu.ru/04/11/
https://lesson.edu.ru/04/11/
https://lesson.edu.ru/04/11/
https://lesson.edu.ru/04/11/
https://lesson.edu.ru/04/11/
https://lesson.edu.ru/04/11/

Pa3zgen 3. XuMus u ';KU3HL

3.1 XUMHUSA 1 KU3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bu6mmoreka [JOK
https://lesson.edu.ru/04/11/



https://lesson.edu.ru/04/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie [IpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 Hpenet oprarurieckoli Xumui, e 1 1 https://lesson.edu.ru/04/10
BO3HHMKHOBEHHE, Pa3BUTHE U 3HAUYCHHE
Teopust cTpoeHUsI OPraHMYECKUX https://lesson.edu.ru/04/10
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBbIE 1
HIOJIOXKEHHS
[pexncraBnenue o knaccudukanu https://lesson.edu.ru/04/10
3 opraHuyeckux BeriecTB. HomeHkmarypa 1
(cuctemaruyeckasi) ¥ TPUBHAIBHBIC
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 https://lesson.edu.ru/04/10
TOMOJIOTUYECKUH PSJT
5 MertaH 1 3TaH — TIpoCTenIINe 1 https://lesson.edu.ru/04/10
NPE/ICTABUTEIN AJTKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 https://lesson.edu.ru/04/10
7 OTUIIEH U MPONHIIEH — MPOCTEUIINe 1 https://lesson.edu.ru/04/10
IPE/ICTABUTEINN AJTKEHOB
8 [MpakTrueckas padota Ne 1. «[Tonyuenue 1 1 https://lesson.edu.ru/04/10
STHJICHA M U3yYCHHUE €r0 CBOWCTBY
Ankanuensl. Byranuen-1,3 u https://lesson.edu.ru/04/10
9 MetunoyraaueH-1,3. [lomyderue 1

CHUHTETHUYECKOTO KayuyKa 1 pe3UHbI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

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

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB

1 BbruncieHus o ypaBHEHUIO XUMUYECKOM https://lesson.edu.ru/04/10
peakiuu

12 ApeHbl: 6€H30J1 B TOIY0JI. TOKCHYHOCTh https://lesson.edu.ru/04/10
apeHOB

13 ['eHeTHYECKAast CBA3b YIIICBOIAOPO/IOB, https://lesson.edu.ru/04/10
HPUHAIJICKAIINX K Pa3IMYHBIM Kllaccam
[IpupoaHbIe HICTOYHUKHU YTICBOJIOPOIOB: https://lesson.edu.ru/04/10

14 NPUPOIHBII ra3 v MOIYTHBIC HEPTSIHBIE ra3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKU
[IpupoaHbIC HCTOYHUKH YIIIEBOIOPOIOB: https://lesson.edu.ru/04/10

15 MPUPOJIHBIN ra3 u NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U POAYKTHI €€ nepepaboTKu

16 KonTponbsHas paboTa 1o paszaeiny https://lesson.edu.ru/04/10
«YTIIEBOAOPOIBI»

17 [penenbHbBIC OJJHOATOMHBIC CITUPTHI: https://lesson.edu.ru/04/10
METaHOJI U 3TaHoJI. BogopoHas cBsi3b

18 MHOroaToOMHBIE CITUPTHI: ITHICHIIINKOIb U https://lesson.edu.ru/04/10
TIMIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U https://lesson.edu.ru/04/10
XMMHYECKUE CBOICTBA, MPUMCHEHHE

20 Anpaeruasl: GopMabIETHI U alleTaIbICTH L. https://lesson.edu.ru/04/10
AueroH

21 OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC https://lesson.edu.ru/04/10

KHUCJIOTBI: MypaBbHHAs U YKCYCHAs
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[IpakTuueckas padora Ne 2. «CBoicTBa

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

22 pacTBOpa YKCYCHOU KHUCIOTHD»
23 CreapuHOBast U OJICUHOBASI KUCIIOTHI, KaK https://lesson.edu.ru/04/10
IPEICTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT
24 Mbl1a KaK COJIM BBICIIHNX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCIIOT, MX MOIOIICe JICHCTBUE
CrnoxHblie 3QUpPHI KaK MPOU3BOTHBIC https://lesson.edu.ru/04/10
25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢hupoB
26 XKupsl: TUAPONIN3, TPUMEHECHUE, https://lesson.edu.ru/04/10
Ouosoruueckas poJib KUpPOB
VYriIeBobl: COCTaB, KiacCH(pUKAIIU. https://lesson.edu.ru/04/10
27 Baxueiinie npeacTaBuTeN: TIII0K03a,
¢bpykTo3a, caxaposa
28 Kpaxman u nemrtonos3a Kak IpupoTHbIe https://lesson.edu.ru/04/10
HOJTUMEPBI
KontposnbkHast pabota mo pasaeny https://lesson.edu.ru/04/10
29 «Kucnopopacoaepxarnine opraHnIecKue
COCTHHEHHUS)
30 AMHHBL: METHIAMAH ¥ AHIHH https://lesson.edu.ru/04/10
AMHHOKHCIIOTHI KaK aM(pOTepHbIE https://lesson.edu.ru/04/10
31 OpPTaHWYECKHUE COCTUHEHUS, HX
ononoruueckoe 3Hauenue. Ilentuanl
39 benku kak mpUpOTHbBIC https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIE COCTHHEHHUS
33 OCHOBHBIC TIOHSATHUS] XUMHH https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN
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OCHOBHBIC METOJBI CUHTC3a

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

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
1w/ Tema ypoka Beero Kontpoasnbie IIpakTunyeckue 0GpazoBaTe/bHbIE
padoThI padoThI pecypesI
1 XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru/04/11
KOH(UTYpalusi aTOMOB
[Iepnognueckuii 3axoH u [lepnoanueckas https://lesson.edu.ru/04/11
5 cucTeMa XuMu4eckux siementos /1. U. 1
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB https://lesson.edu.ru/04/11
XUMHUYECKHUX AJIEMEHTOB M UX COCIMHEHHI 110
3 rpynmnam u nepuojam. 3HaueHue 1
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHnToB .M. Menneneesa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3h, €€ https://lesson.edu.ru/04/11
4 BU/IbI; MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOM 1
cBs3u. Bogopoanas cBsizb
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. https://lesson.edu.ru/04/11
5 Crenens okucnenus. Bemecrsa 1
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS
ITonsTue o nucniepcHbIx cucteMax. icTuHHbIE https://lesson.edu.ru/04/11
6 Y KOJUTOMIHBIC pacTBOPHI. MaccoBas 10J1s 1

BEIIIECTBA B PacCTBOpPE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3THMYHBIX
KJIaCCOB

https://lesson.edu.ru/04/11

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

https://lesson.edu.ru/04/11

CkopocTtb peakiuu. OOpaTuMbie peakny.
XUMHUYECKOE PABHOBECHE

https://lesson.edu.ru/04/11

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnekTponuTrdeckas auccounanus. [lonstue o
BOJIOpoiHOM ToKazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYECKHX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIN3E PACILUIABOB U
pacTBOPOB coyeit

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyeckrue OCHOBBI XUMHI

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
CHCTeME XUMHUYeCKuX dmemMeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOWCTBa
METaJIOB

https://lesson.edu.ru/04/11
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CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT

https://lesson.edu.ru/04/11

15 HANPSDKEHUN METaJlIoB
XUMHUECKHE CBOMCTBA B)KHEHIIINX METAILIOB https://lesson.edu.ru/04/11
16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI
17 XI/IMI/I‘ieCKI/{e CBOMCTBA XpOMa, MEU U UX https://lesson.edu.ru/04/11
COEIMHEHU N
18 XI/IMI/I‘IGCKI/{G CBOMCTBA IIMHKA, KeJIe3a U UX https://lesson.edu.ru/04/11
COEIMHEHU N
[TpakTudeckas padora Ne 2. "Pemnienue https://lesson.edu.ru/04/11
19 AKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Metamab»"
Hewmeranisl, ux nonoxenue B [lepruoanueckoi https://lesson.edu.ru/04/11
20 cUCTeMe XUMHUYeCcKux aieMenToB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®dusnuecKue CBOMCTBAa HEMETAILIOB. https://lesson.edu.ru/04/11
21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
99 XHMHYECKHE CBOWCTBA TAJIOTEHOB, CEPBI U UX https://lesson.edu.ru/04/11
COEIMHEHUI
93 XuMHuecKue cBoicTBa a30Ta, pocodpa u ux https://lesson.edu.ru/04/11
COETMHEHUI
24 XMMHUYECKUE CBOMCTBA YII€pOaa, KDEMHHS U https://lesson.edu.ru/04/11
UX COEMHEHUN
o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB M UX https://lesson.edu.ru/04/11
COEIMHEHUI
26 O060011IeHNE U CUCTEMATU3AaLMs 3HAHUIH 110 https://lesson.edu.ru/04/11

teme «Hemeramiery. Beraucnenus mo
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue

https://lesson.edu.ru/04/11

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Hemeranmubi"»
28 KoHTposbHast pabota 1o Temam «MeTaibl» 1 1 https://lesson.edu.ru/04/11
«Hemeraiuib»
29 Heopranuueckue v opraHu4ecKue KUCIOTHI. 1 https://lesson.edu.ru/04/11
Heopranunueckue u oprannueckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U https://lesson.edu.ru/04/11
30 OpraHuYecKue coeAnHeHus. [ 'eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Pons xumuu B 00ecrieueHIN SKOJIOTHIECKOM, https://lesson.edu.ru/04/11
31 HYHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIUITTHBI
[TpencraBienust 06 0OIIMX HAYYIHBIX https://lesson.edu.ru/04/11
32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
Ba)XKHEUIIINX BEIIECTB
33 UYenoBek B MUPE BELECTB U MATEPHATIOB 1 hitps://lesson.edu.ru/04/11
34 XUMHUS 1 370POBbE YeTOBEKa 1 https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; ox
penakmueii Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «IPODAY;
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHne»

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun
B.B.; nox penakmueii Jlynnna B.B., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oobmectBo «M3nmarensctBo «IIpocBenienner»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA

Xumus, 11 xknace/ Epemun B.B., Kyssmenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakmueit
Jlyauna B.B., O6miecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[IPODA»; AKkimoHepHOE
obmiectBo «M3narenscTBO «lIpocBemienuer

Xumus, 10 xnace/ Epemun B.B., Kyzsmenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.;
noxa penakuueit Jlynuna B.B., O61iecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/ J[PODA»;
Axnunonepnoe oomectBo «M3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU HHTEPHET
but6mmoreka [JOK
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