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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeIHEro 001Iero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro npeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDenepanuu, peaan3yrOIMNUX
OCHOBHbBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MporpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOMIMXCS CPEACTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYalbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, coJepXaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  00l1eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, NPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00y4aroOLIMXCsl Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHUsl CPECTBAMH Y4€OHOTrO TMpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOSHUE
KOTOPOTO ONpEAeNCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, &
3HAYEHUs B O3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE C yUYETOM 00X
Heseil ¥ NPUHIUIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMN
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyiabTypbl. OHa BHOCUT CBOM BKIJaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue IToOaJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKOil, MUIIEBOH, SKOJIOTMYeCKOM Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBUM C OOmMMMH IeJIIMU M NPUHLUINAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKHMX OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKONW XUMHUU (C BKITIOUYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT00Opa3us
BEIIIECTB Ha OCHOBE OOITUX MOHSTHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMU» c(hOPMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Marepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
onpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YpOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce opraHMueckol XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHMS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHus B ImpeaMere «XuMmus» 0a3z0BOro ypoOBHSI paccMaTpUBAETCS
W3YYEHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUS TEOPETHMUECKHM MaTepual u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYaAIOIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TIEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX TO3UIUH,
IyO)Ke MOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jononHsaercs B Kypcax 10 wum 11 KkiaccoB »aieMeHTaMu COJEpKAaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNTbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NJisl TOMOJHEHUsI 3HAHUMU, pelieHus
WHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
yueOHoro mpeamMera «XUMHs» TaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MYyTEM 3KCIIEPUMEHTA
U pelIeHHUs MPOTHBOPEUMN MEXKIy HOBBIMU (PaKTaMH W TEOPETUUECKUMHU MPEANOChUTKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPHS, CO3/JaHUS HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIHAIM3ANUUA OOYyYarOIINXCs
MNPUHATBIE MPOrPaMMON MO XMMHHU TOJIXOJbl K ONPENENECHUIO COJEPKAHUS M TOCTPOEHUS
mpeaMeTa TpeIycMaTpuBaloT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYEOHBIX JCHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUOB JACSITEIBHOCTU: PEUISHUsS MPOOJIeM, MOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIMK, HEOOXOMMMBIX s TPUOOpPETEHHs] ONbITa MPAKTHUYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero obOmero oOpa3oBaHHs, TMPH  ONPEICICHUU  COJEpKaTeIbHOU
XapaKTepUCTUKU LeJeHd H3Yy4YeHHs] MpeaMeTa HalpaBJICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJICH N3YUCHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

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

e (GopMUpOBAHHE CHCTEMbl XHUMHUYECKMX 3HAHMA Kak BaKHEWIIEH coCTaBIsoLIeH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMHUPOBAHME M PA3BUTHE NPEICTABICHUNA O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB H
XUMHYECKHX peakluuid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUECKUX SBJICHHUI, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU H CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuM, conepkarenbHasi XapakTEepUCTUKa Lieleil U 3a7ad U3y4eHUs MpeAMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepXKaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromUXCsi K  YCJIOBHSIM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHUe Yy O0OyYaroImMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE I PA3TUYHBIX BUOB JESITEIHHOCTU: PEHICHUS MPOOIIeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIH, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JeATEeIbHOCTH, KOTOpasi 3aHMMAET BaXHOE MECTO B MO3HAHWMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIIMHA PKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJI0OBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUSs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIIUTAaHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOH HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUH IIOOAJIbHBIX  MPOOJIIEM  paIlHOHAILHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHHS IMPHPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke NMPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUIS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYCCKUMH SIBIICHHUSIMHU.

B yueOHOM m1aHe cpemHero obOmero oOpa3oBaHus NpeAMeET «XHUMHUsS» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO01mee 9nciio 4acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocraBiser 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Heeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOi XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpoeHUs opraHuueckux coequnennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHBIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kimaccuukanum — OpraHMueckux  BemiecTB.  HomeHkmartypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIllEHUI: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJlIeHUEe, OOYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMMHYECKHE CBOICTBa (peaklUuu 3aMeleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, IOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIN psJl. DTUIEH U IPONUJIEH — MPOCTEHUIINe
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOWCTBA (pEaKIMH TUAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3aLlNH ), TOIYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakiuy ruJIpUupOBaHus, raIOTeHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOYYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOAOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIII€BOAOPOJOB. [IpuponHbIiil ra3 u nmonyTHble HE(QTAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekuu «HedTe» u «Yrompy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




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

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 MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTAIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCICHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
TepupUKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonorunyeckas posib KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHUKAIHS YIIIeBOAOB (MOHO-, 1U- U Iojaucaxapuipl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxkucieHme amMMHauyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B TMPHUPOJIE,
npuMeHeHue, Onosoruueckas poib. @orocunres. dpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIIEpUMEHTAJIBHBIE METOJBl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaToMHbIX
cnupToB (B3auMojelcTBue mMnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucienue
aMMMa4yHbIM pacTBopoM okcuna cepedpa(l) u runpokcngom wmenu(Il), B3aumoneiicrBue
KpaxMaja C MOJAOM), HpPOBEAEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (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 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemMeHTsl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema XxuMuueckux osnemeHtos /J[. U.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB /I. M. MenzaeneeBa ¢ COBPEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HauYeHUe MepUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBSI3U (KOBaJeHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

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
BELIECTBA 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.
Xumuueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YUYEHHUsI BEIIECTB M HMX IMPEBPALICHUN: JIEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJeNIed KPUCTAUIMUECKUX PEImETOK, HAOJII0JeHWe H OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoil  CUCTEME XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHE CBONCTBA
HEMETAIJIOB. AJITOTPOMHS HEMETANIOB (Ha pUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAXKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUH.

Mertamisl. [lonoxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTamioB. CIUTaBbl METAUIOB. DJIEKTPOXMMHYECKHHA PsJ HANPSHKEHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIINX METAJJIOB (HATPHUM, KaJlWid, KaJbI[MHd, MAarHWM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O6mmue criocoObl Moay4YeHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M HMX NPEBPALICHUM: HU3YyYEHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHWE JKCIEePUMEHTATbHBIX



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

PacuérHble 3anaun.

Pacuérbel Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHus " )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOo 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns 00 OOWMX HayyHbIX MPUHLOUIAX [POMBIIUIEHHOTO IOJXY4EHUs
BAXHEHILNX BEILECTB.

YenoBek B MUpPE BEUIECTB M MaTEpUaIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl MJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHBIE YI00pEHUs.

XUMHs U 3I0pOBbE YEJIOBEKA: IPaBHJIAa HCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBsI3€H U U3ydyeHUM oOIIeld M HEOPraHUYEeCKOM XMMUU B
11 Kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHSATHMH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHUSA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJNEHHE,  SKCHEPUMEHT,
MOJIEJTUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTUUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

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

['eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, DJEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjlbTaTaM OCBOCHHUS OOY4YaIOIMIMMUCS
porpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTonuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJIEJICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYAIOLIUMHCS POCCUHCKOM TpakAaHCKOHW HMJEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIMYyue MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULUNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOW M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEIEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTHUUYECKOW JESITEIbHOCTH OOYdYaloUIMXCs IO pealu3aluu
IPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xaaHcKoOro BOCIMTAHUSA:

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

IPEJICTABICHUST O COLMAIbHBIX HOPMax M MpPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apTyYMEHTHI IPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHH;

YBa)XEHUsI K IPOILIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT UINTENbHBIX HaOJIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX IOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M II03HABAaTEJIbHBIX MOTHUBOB B IIOJYYEHHMM M IOCIEOYIOLEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUKECHUAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

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

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M 0€30MmacHOro oOpasza KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIIOJIeHHsI MIPaBUI OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMH
YKU3HU U B TPYZLOBOM J1€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTMBHOI'O 0€30I1aCHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIUEK (YHNOTPEOJIEHUS aJIKOroJs,
HapKOTUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIE0BATEIbCKONW JEATENbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYA0BOH 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeilt nmpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K010rMYecKOro BOCIIMTAHMSA:

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

NOHUMAaHHM IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIJIEM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS JNEHCTBUI, NPUHOCAIIMX BpEl OKPYXKAIOUIEH NPUPOJHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpeaIpUHUMAaEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OINbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;



MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 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
KYJBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU KaKI0T0 4jieHa
o0I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTHM METOJIOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAaHHbIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOILIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30oBaHMIO U CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIM4YHBIX cdepax mpodecCHoHaATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe Pe3yNbTaThl OCBOCHUSA y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMA, Hay4HbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YDKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JelCTBUA (mo3HaBaTeIbHEIC, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00YyJarouxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHblEe Y4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COILIMATTLHOM MTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKNe AeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTH Pe3yIbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU IIEJISIMH;



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 Ul KJIaCCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP pPEHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIC MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHHS M TIPOBEICHHS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M TPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHIAOB W (OPM MpencTaBleHUS, KPUTHUYECKH
OILICHUBATH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3a1ay ONpeeIEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY MpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((u3nyecKkne M MaTeMaTHYeCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

Osgiiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJIe AMAJIOra W/WIH JUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell Pe3yJbTaTOB IO3HABATEIHHON AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHEHHUH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUI B X0/1€ 00CYKACHUS 1 0OMEHAa MHCHHUSMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ormpezensis e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUHM HPHU BBHIMOJHEHUH y4eOHBIX M MCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBINA CIIOCOO MX PEIICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIAITh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHAIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XMMHUU B IO3HAHUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYIMIA, pagvKal, H30MEpHUs, W30MEepbl, TOMOJOTHMUYECKUN psid, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YEIOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOH?ITI/IfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHNYECKUX COCTUHEHU;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATH MPUHAJICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEeHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpXkAlllhe COCIAWHEHHUS, BBICOKOMOJCKYISPHBIS



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 KHUCIIOTa, CTE€ApUHOBAsl KHUCIOTa, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJbI XUMHUYECKOW CBS3M B OpPTraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH Pa3IMUHbIX KIACCOB OPraHMYECKUX BEIECTB
(MeTan, 2TaH, STWIEH, MPOMWIEH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHzou,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHOM, aleTalbJIeTul, MypaBbUHAS U YKCYCHAs
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIIH IMPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, HCIONb3YEeMbIX B XHMHU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUSI JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSIX, CBI3aHHBIX
C BEIIECTBAMU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
mabopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUiia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpalieHus OpraHUYEeCKUX BEIECTB MPH HArpeBaHUM, MOJyYEHHE ITUICHA U U3yYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWU, IIBETHBIC PEAKITUN OEITKOB) B COOTBETCTBUH C MPAaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GbOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nndopmaiuu, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMOaTh TMpaBUIa DKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHEHUS CBOCTO 370POBBSI U
OKpYKaroIIeld MPHPOIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
OmpeAeNnEéHHBIX OPTraHMYeCKUX BEILIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHS U MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHHU3M
YeII0BEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS: YMEHHE NPUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUI,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHsS Kypca «OOmas M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM Cpeae;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATaOIINe
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHUYECKHX  pEaKkluid, pacTBOp, IJIEKTPOJIMUTHI,
HEAJICKTPOJIUTHI, JICKTPOIUTHUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON JaMccouuanuu, nepuogudeckuid 3akon JI. WM. MenneneeBa, 3akoH
COXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAHCHHS W TMPEBPAILICHUS DHEPTUU MPU XUMHUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[IOHMMaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJICHUU,
dakTonornueckrue CBeJEHUSI O CBOWMCTBAX, COCTaBe, MOTYyYEeHUH U OE30MacHOM HCTOIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JJII COCTABJICHHS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PpEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BeleCTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€éHas W3BECTh, NMUTHEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OTIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIMUECKOW PEHIETKH KOHKPETHOTO
BeIEeCTBA (aTOMHAs, MOJEKYJISpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIICIKHOCTh HEOPTAHUYECKUX BEIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTuHEHUN (TIPOCThIE BEIIecTBa — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh O3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cucteMbl XuMHuecKux 3anemeHToB /1. 1.
MeHnneneeBa, HCIOJIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANY», «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMU4YecKux 3yemenToB /1. H.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKUC
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPkAATh CYIIECTBOBaHUE
FEHETUYECKOM CBSI3M MEXJYy HEOPraHWYECKHMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIINII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIUPOBATh XMMUYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluxX BeUIecTB, TeIioBoMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuuin Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE IPOILIECCHI, JIEKaIlhe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a TakkKe cPOpMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOIB30BAHUEM TOHATHUS
«MaccoBasi JI0JIsl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBUia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKkIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3agau o TtemMaM «Metamne»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHUH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YyJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMaIHUIo,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCcOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJIOTMYECKH IIeJ1eCO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM MEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIOIlle MPUPOJIHON Cpellbl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4arolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSMHU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnunyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB M TeM (uudpossbie)
Ne i/ KourpoJusbnbie | IIpakTHyeckue
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YrIIeBOAOPOIBI — AJKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
' aJIKaJIUECHBI, aJTIKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
' uX rnepepaboTka
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU st
3.1 Cnuptsl. ®enon 3
39 Anbpaeruasl. KapOOHOBbBIE KHUCITOTHI. 7 )
' CnoxHble dGuphI
33 VYrineBonbl 3 1




Hroro no pazneny 13
Pa3znen 4. A3oTconepxkaiye opraHudyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IIpakruyeckue (tmpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBbBI XUMHH
Crtpoenue atoMoB. [lepuonnueckuit 3akoH
1.1 u [lepuonnueckas cuctemMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BeniectBa. MHoroodpasue 4
' BELIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Uroro no pazaeny 13
Pasnen 2. Heoprannuyeckasi xumusi
2.1 Merasuibl 1
2.2 Hewmerannsr 1 1
)3 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no pasneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XUMHS U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenMer opraHnnyeckoil XuMuu, e€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUsI OPraHUYECKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE TOJIO0KEHHUS

[IpencraBienue o knaccupuxanuu
opraHuueckux Bemects. Homenknarypa
(cuctemaruyeckasl) U TpUBHAJIbHbIE
Ha3BaHUs OPraHUYECKHX BEILECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH — OpocCTenIIe
MPEICTaBUTENN ATKAHOB

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBA

OTHUJIEH U MPONUIIEH — MPOCTENIINe
IIPEJICTaBUTENIN AIIKEHOB

[TpakTrueckas pabota Ne 1. «Ilonydyenue
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lonyderune




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH Psill. ALIETHIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuu

12 Apenbl: 0eH3011 U TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernyeckas CBsI3b yII€BOJIOPOAOB,
IPUHAUISKANINX K Pa3IMYHbIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHEIN ra3 U MOIYyTHBIE HEPTIHBIE
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbnas pabota mo paszueny
«YTIneBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHo. BogopoaHas cBs3b

18 MHOTroaToMHBIE CITUPTHI: ITUICHTIUKOIb 1
TJIHIEPUH

19 DeHoJT: CTPOCHUE MOJIEKYITBI, (PU3NYECKUE
Y XUMUYECKHE CBOMCTBA, TPUMEHEHNE

20 Anpaeruapl: GopMaIbaeTHA U
aneraigbAerui. AueToH

21 OIHOOCHOBHBIE TIpeieNIbHbIE KApOOHOBEIE




KHCJIOTBI: MypaBbHHAsI U YKCYCHAas

[Tpaktuueckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIee JeiCTBIE
CrnoxHbIe 3(DHUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIH3 CIIOKHBIX
a¢upoB

26 Kupbr: runponus, NpuMeHEHHE,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Baxueiive npeacTaBUTENN: TIIIOK034,
¢bpykTo3a, caxaposa

)3 Kpaxman u nennrono3a Kak IpupoaHbIe
MOJIUMEPHI
KonTponbnas pabota no paszueny

29 «Kucnopoaconepxaiinue opraHuuecKue
COEIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH
AMHWHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OPraHUYEeCKHE COCTMHEHUS, NX
O6uosnorudeckoe 3HadeHue. [lentuab

0 benku kak nmpupoHbIe

BBICOKOMOJICKYJIIAPHBIC COCANHCHUA




OCHOBHBIE TTIOHATHS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI !
OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1
[ImacTMacchl, KaydykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XUMMUYECKUX IeMeHTOB []. 1.
MenpneneeBa, X CBSA3b C COBPEMEHHOU
TEOpUE CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHCHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.M. MeHaeneeBa B
pa3BUTUHU HAYKH

CTpOCHI/Ie BEIleCTBA. XMMHUUECKas CBA3b, e€
BUABI; MCXaHHU3MBbI O6pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,[[OpO,I[HaH CBA3b

BanenTHOCTh. D1EKTPOOTPUIIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOEHUS

ITonsTue o JAUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJJIOUIHEIE pacCTBOPHI.
MaccoBas [0 BelleCTBa B pacTBOpC




Knaccugukamnus u HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccugukarus XaMIUeCKUX peakiui B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMHUYECKHUX PEAKLMIX

Cxkopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHUYECKOE PABHOBECHE

10

ITpakTrueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

OnexTponuTHyeckas aqucconuanus. [lonstue
0 BOjIopoiHOM Moka3zatene (pH) pactopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTraHU4YC€CKUX U HCOPIraHNYCCKUX BCIICCTB

12

OKHUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIiiaBoB U pacCTBOPOB COJIEH

13

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XUMHUI

14

Merannsl, ux nonoxxenue B [lepuoamueckoit
CUCTeMe XUMHU4ecKux snemeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METaJIOB




15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT
HaIPSHKEHUN METaJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHUH, KaJdui, KadbIlui, MarHHH,
AIIOMUHMI) U UX COEIMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUN

18

XUMHUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IMHEHUN

19

[TpakTuyeckas padora Ne 2. "Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramas»"

20

HCMeTaJIJII)I, X ITIOJIOKECHHUEC B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
anemenToB /I. 1. Menaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHCIJIOPO/Ia, cephl, hocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COeTUHEHNN

24

XUMHUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COeOUHEHUU

25

[IpruMeHeHrne BaXXHEUIINX HEMETAIUIOB U UX
COeTUHEHUU




O00011IeHNE U CUCTEMATU3AIUs 3HAHUM 110
Tteme «Hemeramiel». Beruncnenus mo

26 1
YPaBHEHUSAM XMMHUYECKHUX PEaKLMN U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTaist"»

)3 KonrtponbHas pabora no remam «MeTtaibhy |
n «Hemeramib»

29 Heopranuueckue 1 opraHn4eckue KucioThl. |
Heopranuueckue 1 opraHn4eckue OCHOBaHUS
AMpoTepHbIe HEOPraHUYECKUE U

30 opraHudeckue coepuHenus. I'enernueckas |
CBSI3b HEOPraHMYECKUX U OPraHHMYECKUX
BEIIIECTB
Ponp xumun B 00ecrieueHHH IKOJIOTHUECKOM,

31 HHEPreTHUECKOM U MUIIEBON 0€30MacHOCTH, 1
pa3BUTHUU MEIUIIUHBI
[TpencraBnenus 06 00X HayUHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOIYYeHUS 1
BaXHEHMILNX BEILECTB

33 UYenoBek B MUPE BEILLIECTB U MaTEPHAJIOB 1

34 XHUMHS U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 xmacc «Xumuss»/ I'.E.Pymsutuc, @.I'.®enpaman; Mocka, «I[Ipocsemienue»,
2020

11 xmace «Xumusa»/ I'.E.Pynsutuc, @.I'.®enpaman; Mocksa, «IIpocBemenne,
2021

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Xumus ana npenoxaasateneil. Iloypounsie mimanbl 11 kmace/ B.I'.Jlenucosa;
Bousrorpan, «Y4uurtenb»

OBOPYIOBAHME JJ15 ITPOBEJEHUS IIPAKTUYECKUX PABOT, IEMOHCTPAILIMIA
OIIBITOB

CnpaBouHble TaONMUIBI, TUIAKaThl, HAOOPHI MOJENEH aTOMOB JIJISi COCTaBJICHUS
Mojiesield MOJIEKYJ (J1abopaTOpHbIE)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru

https://interneturok.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://ege.sdameia.ru
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