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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pazpadoTaHa Ha OCHOBE
®OenepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpaszoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHbIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHMHH, K ONpPEICICHUI0 O00Iei
CTpaTeruy 0Oyd4eHUs, BOCIIUTAHUS U PA3BUTUS OOYUYAIOMIMXCS CPEACTBAMH y4eOHOTO MpeaMera
«Xumusa» s 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNell, ColepXKaHMs, pEe3yJbTaToB OOy4YeHUS U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHUKaMU  0011e00pa3oBaTeabHOM
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, NPUCYLIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o0pa3oBaHMs. OTH LIEHHOCTHU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe 3KOJOrMYeckM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00y4arOLIMXCs HA YPOBHE CPEIHEr 0O
oO1rero oOpa3oBaHusl CPeACTBAMH Y4€OHOTro mpeaMmera «XuMus», COAEpKaHHEe U MOCTPOEHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenM(pUKH HAyKH XHUMHUH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIBbHOM JKU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
HeNell ¥ NPUHIUIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOU KyibTypbl. OHa BHOCUT CBOM BKIJaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LIEJIOCTHOTO MPEICTaBICHUS]
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
JKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MJaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue INoOAJbHBIX MPOoOJIeM yCTOMYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IeNIMU M NPUHLMINAMHU CpelHEro obIiero oOpa3oBaHU
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHYECKAX OPHEHTHUPOB, YCIEIIHOTO BKJIIOUEHHS] B JKU3HH COLMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B A3 IMYHBIX 00IACTSIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomyuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUs» 1 «OO011ast 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TCOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01as ¥ HeopraHuueckas
XUMUS» ¢(HOPMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
onpeAeci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCAMHEHUM, a
TaK)kKe Ha YpOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckol XUMHUU IOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHUS] O XUMUYECKOU CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS TEOPETHUECKUM MaTepual u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpraHWYEeCKass XUMHUs» OOYJaArOIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHUE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYECKUX TO3UIINH,
IyOKe MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUN 3TOro 3akoHa — OT o0oOmiaromeil 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jononHsaercs B Kypcax 10 wu 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(MOPMAIIMIO U MPUMEHSTH €€ NIJisl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yuebHoro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh NMPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHHUs NPOTHBOPEUM MEXIy HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEINOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHHs
HYHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasIoOB.

B muane pemieHus 3amad  BOCHHUTAHMS, PAa3BUTHS W COIHAIM3AIMHU O0yYarONINXCS
MPUHATBIE MPOrPaMMON IO XMMHH MOJAXOJbl K ONPENENECHUIO COJEPKAHUS M TOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEUICHUS MPOOJieM, MOMCKa, aHAJIN3a 1
o0paboTku uHPOpMAIUK, HEOOXOMMMBIX s TPUOOpPETEHHs] ONbITa MPAKTHYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B II03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TPU  ONPEACTCHUH  COJEpIKATEIbHOM
XapaKTePUCTUKU LeJeH H3Yy4YeHHs] MpeaMeTa HampaBICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JEATENbHOCTH YelOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OMpPEICTICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIENIIMU HU3y4YEHHS IpeaMmeTa «XHUMHUsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) sBASIIOTCS:

e (GopMUpOBAHHE CHCTEMbl XHUMHUYECKMX 3HAHMA Kak BaKHEWIIEH COCTaBIsOLICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkaT KIIIOYEBbIC MOHSITHS,
dbyHIaMeHTallbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMHUPOBAHKE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB H
XUMHYECKHUX peakluid, HeOOXOIUMBIX ISl MIPHOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIINX MECTO B MPUPOJIE, B MPAKTHUUECKOM U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB [EATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepskaTenbHasi XapakTepUCTUKa 1elei U 3aJa4 U3y4eHHUs MpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUNW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cBf3M Cc 3TMM 1OpU HM3yYEHUHM MpeaMera «XuUMHUS» JOMHUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromuXcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMHUpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM0OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE I PA3IUYHBIX BUIOB JESITEIHLHOCTU: PEHICHUS TPOOIIEM,
MOWCKa, aHaliW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX Ui TPUOOpPETEHHS OIbITa
JeATEeIbHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJi1 OLEHKU C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHX TTPOIIECCOB
Ha OpPTraHu3M YeJI0OBeKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE MH()OPMAITMOHHBIE
TEXHOJIOTHH JJIs MIOVMCKA M aHAIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIIUA XUMHUIECKOTO
COZIepKaHUS;



dbopMHpOBaHUE U Pa3BUTHE Y OOYUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HAOIOIATEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOAUMEBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH H MTPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHUM IIOOAJbHBIX  MPOOJIIEM  paIlOHAILHOTO
MPUPOJIONIONB30BAHUS, TIOMOJHEHUS JHEPTeTUYCCKUX PECypCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3I0POBBIO, & TaK)Ke MPUOOPETEHHs ONBITA MCIIOJIB30BAHHS MOJYYCHHBIX 3HAHWH JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHHUSIMHU.

B yuebnoM mnane cpemHero odmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE MPEAMETHI.

OO1mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiuser 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

IIpeamer opraHM4ecKOi XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequnennii A. M. bytieposa,
e€¢ ocHOBHbIe MoNOKeHUs. CTpyKTypHbIe (DOPMYNBI OPraHUYECKUX BellecTB. ['omomorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[lpencraBaenne o  kimaccuukanum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX NPEBpAIllEHUI: 03HAKOMIIEHHUE C
oOpa3LaMu OpraHMYeCcCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIIMBAaHUE U TOPCHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOIMYEcCKMH psa. MeTaH um 3TaH — mpocTeiiiue
MPEJCTAaBUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus u
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAJl. DTWIEH U NPONWIEH — NPOCTEeHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOWCTBA (pEaKIMH TUAPUPOBAHHMS,
raJIoreHUPOBAHMUS, THAPATALIUU, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHUE.

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

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XMMUYECKHUEe CBOICTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAJICKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIiIeBOAOPOJOoB. [IpupoaHblil ra3 u nomnyTrHble HE(TIHBIE ra3bl.
Hedpts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ POYKTHI €ro nepepadoTKH.

OKCrepuMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MpEBpallleHUH: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MNPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opraHu4eckue coeJuHeHust

[IpenenpHble OHOATOMHBIE CHUPTHIL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU MeETaJlJlaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MEXAY MOJIEKYJIaMHU COUPTOB. JlelficTBHE METaHOIa U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOroaTOMHbIe cHupThl). /JleficTBue Ha opraHu3m uesnoBeka. [lpumeHeHWe riauuepuHa u
STUJICHTJIUKOJIS.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbIETUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CcTpoeHHEe, PU3NIECKIEe M XUMUYSCKHUE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MApOIN3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIlpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XHUMHYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMuadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlneHHE, OpOXKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. Porocunres. Gpykros3a Kak H30Mep INIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOBl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (oxucienue
aMMMa4yHbIM pacTBopoM okcuna cepebpa(l) u ruppokcugom wmenu(Il), B3aumoneiicTBue
KpaxMaja C HOJOM), HpPOBEAECHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBHI.

Pacuérnrle 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNUS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuyeckue coenuHeHHs. Dusnyeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKHUCIOT. [lenTumsl.



benkn kak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIMH Ha OENKH.

OKCHepruMEeHTaJIbHbIE METOAbI M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAOMIONCHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OEIKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTMHEHHUsI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPU3AIMU, CPEeTHss MOJICKyJsipHas Mmacca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepUMEeHTAbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyJyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAay4dHbI (akT, Tumoresa, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
IKCIEPUMEHT, MOJICTTMPOBAHUE.

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

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, KUPHI, PEePMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIEe MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHHU

XuUMUYecKUd dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOYKA.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX UETHIPEX MEPUOIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtoB /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO0 3aKoHa H [lepHOaWYEecKOl CHUCTEMBI XUMHUYECKUX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHHU HAYyKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XHUMHUYECKOW CBsI3U (KOBAJICHTHAS
HETOJSIPHAsT W TIOJISIpHAs, WOHHAs, MeTaindeckas). MexaHu3Mbl 0Opa30BaHUsI KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTenbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AMCHEPCHBIX cucTeMax. VICTUHHBIC U KOJIJIOMIHbIE pacTBOPhL. MaccoBasi 101st
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BEILECTB. ['€eHeTnyeckas CBsI3b HEOPraHMYECKHX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMUMHUYECKHX PpEaKIuil B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMbIe pEaKLUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHAas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHsI BEHIECTB M UX MPEBPALLECHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0JIeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHIAa BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OIpEeIEJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeJeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoil cCUCTEME XUMHUYECKHX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atoMoB. (Dusmueckne CBOHCTBa
HEMETAIIOB. AJTOTPONHS HEMETAIIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAXXHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCMHEHHM (OKCHIO0B, KUCIOPOACOIECPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUH.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUIaBbl METAUIOB. DJIEKTPOXMUMHUYECKUN P HAMPSKEHUI
METaJJIOB.

XWUMHYECKHE CBOWMCTBA BAXKHEWIIUX METAJIOB (HATPWH, KaJlWid, KaJbIlMHd, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue criocoObl MoTy4YeHus: MeTauioB. [IpuMeHeHre MeTalIoB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpPAILCEHHUI: H3ydeHUE
KOJUTEKIIMU «MeTayuibl U CIUIaBbD», OOpa3IOB HEMETA/UIOB, PEIICHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OMNBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHHUSA C PAcTBOPaMM KHCJIOT U ILIENOYEH, Ka4eCTBEHHBIE
peaklny Ha KAaTHOHBI METAJJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus H )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIO0TMUECKOM, SHEPreTHYeCKOl U MUILEeBO 0e301acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 oOOmMX HayyHbIX MNPUHLOUIAX [POMBIIUIEHHOIO IOJIy4EHHs
BaXHEHILNX BEILIECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl Jis SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHS U 3[0pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENApaTros,
npaBuiIa 6€30MacCHOTO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H IpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX HMOHSATHMH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAMYHOCTb,  HAOJIOJEHME,  HKCIEPUMEHT,
MOJIEJTUPOBAHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAs ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYaIOLIUMKCS POCCUHCKOM TpakIaHCKONH HACHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAyKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMHU LEJOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C€ T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXXJJaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NPaBUIAMU MOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHSl M HPaBCTBEHHOI'O CTAHOBJIEHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMbITa IMO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4aroIMXcs M0 pealn3aluu
IPUHSTHIX B OOLLECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MPU CO3JaHUU YUeOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMHAH;

YBa)XEHUsI K MPOILIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOIIOJCHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U MPAKTUKOB,;



UHTEpeCa M II03HABATEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEIYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJCHHUS;

CHOCOOHOCTH OLIGHUBATh CUTYyalld, CBS3aHHbIE C XHWMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C HO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MTOCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 3I0pOBOro M 0Oe3omacHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuto/IeHHsT MpaBUil 0€30MacHOro OOpallleHusl ¢ BEIeCTBAaMM B OBITY, MOBCEIHEBHOMH
YKU3HU U B TPYZOBOM J€ATENBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HPUBBIUEK (YHOTpeOJEeHUs aJIKOIouid,
HapKOTUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIICHWU MPAaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpo(deccHil pasiiMyHOro pojaa, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymei npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUYHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM TJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAHUS TOCTHKEHUN XUMUM ISl PEIIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX BpEl OKpYXarollel HNPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



MOHMMAHUS CHEINU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpE KaK O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHnr IpobiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH /i COBPEMEHHOW LMBHIM3ALMU: B €&
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOW M HKOJOTMYECKOH O€30MacHOCTH, B PAa3BUTUU METUIUHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU Ka)KI0T0 4JieHa
00I11eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTH: IIOHUMaHMsI CYIIHOCTM METOJOB IO3HAHWA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUS Jie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOJIb30BaTh XUMUYECKUE 3HAHUS JIJIsl PELICHUs TPOOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX chepax mpodecCHOHaATBHOU
JESITENIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yibTaThl OCBOGHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHble  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYalOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJILHON MTPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYIISITUBHBIMU JIEHCTBUSMHU.

OBJ1ajieHNe YHHBEPCATbHBIMH Y4eOHbIMH MO3HABATEIbLHBIMH A€ CTBUSIMH:

1) 6a3oBble JIOrHYecKNe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJIU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpEACIATh LENU NEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM HX JOCTHKCHHSA,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh NPU OCBOCHUM 3HAHMNW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPU3HAKK IOHATHMM W YCTaHaBIMBAaTb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME MTOHATUSA AJIs1 OObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, IO aHAJOIHH),
BBISBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHM CUMBOJUYECKHE (3HAKOBBIE)
MOJIeNH, TPeoOpa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IMPEICTABICHUS
JUISI BBISIBJICHUS] XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HUCCIEA0BATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHHSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIbHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 332 XOZOM MpOIEcca, CAaMOCTOSITEIHHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOM HCCIIEI0BAaTENbCKOM M IMPOEKTHOM JesTEIbHOCTH,
IPOSBIISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGpopManuu (HAy4HO-IOMYJSIpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTB;

dbopMynupoBaTh 3ampochl W MPUMEHSATH pa3jIMYHble METOABl IMpPH IMOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

npuoOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (hOopMy IpencTaBieHus] HHGopMaluu (CXeMblI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((QU3MUeCKue W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OgiaeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAMM:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl B XOJ€ AMAJIOra W/WIN JUCKYCCUH,
BBICKA3bIBATh HACHU, q)OpMy.HI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIIBHO BbIIIOJHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOH pabOThl IO WCCICOBAHHIO CBOMCTB HM3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IMO3HABATENIBHYIO JIEATEIBHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JAEUCTBUN NPU BHIMOJHEHUHM YY4EOHBIX U HCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pelIeHus C yYETOM MOJyUYEeHHs HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKH.

INPEJAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHrsT TPAaKTHUYECKUX 3adad M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
370pOBBIO U PUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJISIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30Mepus, M30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUA, JIC)KAOIMC B OCHOBC ITOHUMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJ'IGHI/II\/'I, (1)&KTOJ'IOFI/I‘I€CKI/IC CBCIICHUSA O CBOfICTBaX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/If/II BBIABJIATE XapaKTCPHBIC MPU3HAKN HOHSITI/IfI, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBPAICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHON) (OpMyN OpraHMYeCKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHNYCECKUX peaxunﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHHMYCCKUX BCIICCTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHPOBAHHOCTh YMEHHH yCTaHABINBATh IPUHAAJIEKHOCTh U3yYEHHBIX OPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCY/TPyIIe COEIMHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAIME COECIMHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
IPUBONUTH TPUBHAJbHBIE HA3BAHMUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITWJIEH, HPOMMUIIEH,
alleTUICH, STHJICHIJMKONb, TIULEPUH, (eHON, (OpMalbAETHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxMaJl, [IeJUII0J103a, TJIULHH);

C(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKECHHUS TEOPUH CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa ans 00bsCHEHHs 3aBUCHUMOCTU CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3IUUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJCTAaBUTENEH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aueTuieH, Oyranuen-1,3, merunOyraaueH-1,3, OeHzon,
METaHOJI, 3TaHOJI, STWICHIJIMKOIb, TJIUIEPUH, (EHOJ, aleTalblerujl, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEXKJIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHUH C
UCIIO0JIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepabOTKY;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS I10 XUMHUYECKUM YPaBHEHUSIM
(mMacchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEaKUn);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUUN
(HaOmoieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHbBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYOBAaHUEM, A TAK)Ke MTPaBUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAaHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEKOB) B COOTBETCTBUHU C IMpPAaBHJIAMHU TEXHHUKH 0€30MacHOCTU
npu oOpallleHUuHu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYIO0BaHUEM, MPECTABIATH PE3YIbTAaThI
XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh IpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHHS CBOErO 370POBbI U
OKpY’Karolled MpUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI



ONpEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mnokaszarens [I/JIK, moscHaTe Ha
IpUMeEpax CIoCOObl YMEHBIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HAa OPraHU3M
YEJI0BCKa;

JUId O0Y4arolUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX NO3HAHUS BELECTB U XUMUYECKUX SBJICHUH;

JUI CIEeNbIX U CIa0OBUIAIMX OOYYAIOIIMXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas XUMHDY
OTPAXKAIOT:

C(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUH INPHUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHON CpeEnE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATIU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, MeTaJuIMyecKas, BOJOpPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp,  3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JTHCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKOM  peakIMM, XUMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
JNEKTPOJIMTUYECKON JuccolManuy, nepuonudeckuil 3akoH J[. M. MenneneeBa, 3aKkoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMsI HEPTHH NPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXale B OCHOBE ITOHMMAaHMUS NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS NPU ONHCAHMM HEOPTaHWYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
(dopMyN BEIIECTB W YypaBHEHUN XUMUYECKUX pEaKIUid, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapakTep Cpelasl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COECTHHEHU;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIEeCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KHUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COIH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Iepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
NPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB Ileproanueckoit cucteMbl XUMUYECKHUX di1eMeHToB /1. U.
MenzeneeBa, HUCHONB3Ys MOHSATHS «S-, pP-, d-DJIIEKTPOHHBIC OpPOUTAINY», «IHEPTETHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHWs CBOHCTB XHMHYECKHUX OJJIEMEHTOB U UX
COEMHEHUH Mo nepuoaaM U rpynnaM Ilepuoauueckoit cucteMbl XuMU4eckux snementoB [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXIaTh CYIIECTBOBAHUE
FEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIUIoBOMY d((eKTy peakiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHUSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, OJIHBIC
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peaKIu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECCTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3sTUYHBIX (PAKTOPOB; XapaKTep CMEUICHHS XWMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE MPOMBIIIIJICHHOTO MOJYYE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTHYECKUX MPOOJIeMax XUMHUUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOJIB30BAHUEM TOHATHUSA
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusaX, MacChl BEIIECTBA WJIM 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacCe
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYN0i U
1abopaTOpHBIM 000PYIOBaHKEM, a TAK)Ke MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBIMOIHATh XUMHUYECKUH JKCIEPUMEHT
(paznmokeHue TEpOKCHIAa BOAOPOAA B MPHUCYTCTBUHM KaTalu3aTopa, OMNpeNeseHHe Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSIHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEeaKIMd MOHHOTO OOMEHAa, KauyeCTBEHHBIC pPEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAITBHBIX
3amady mo temaM «Mertame» U «Hemeramnabsl») B COOTBETCTBHM C MpPaBHIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3aliCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[OJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBWJa HKOJIOTMYECKH IEIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETHLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIECTB, MOHUMas cMblcia nokasatens [1JK, noscHaTte Ha npumepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALCHUS UX BPEIHOIO BO3IEHCTBUSA HA OPraHU3M YEII0BEKA;

JUIsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  clenbIX M cAa0oBUIAMIMX OOyYaroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cUCTeMy o0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gpopmyi.
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10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoasnbie | Ipakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Paspen 2. Yraesonopoabst
2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJKAHBI 2
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 !
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Uroro no pazaeny 13
Pa3znea 4. A3oTcoaepxanye OpraHudeckue coeIuHeHust

4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Uroro no pazaeny 3
Pa3zgea S. BbicokoMoJIeKy/JISIpHbIE COeIUHECHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
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1.1 u [lepuoauueckas cucreMa XuMHYECKUX 3
sneMenToB /. 1. MenneneeBa
12 Crpoenue BeniectBa. MHorooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKUU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckas xummusi
2.1 MeTtamnsl 6 1
2.2 Hemetamnmbl 9 1 1
’3 CBs13b HEOPTaHUYECKUX U OPTAaHUUECKUX )
) BEIIECTB
Hroro no pazneny 17
Pa3znea 3. Xumud u :Knu3HL
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Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer opraHMYECcKON XUMUH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUS OPraHUYECKUX
coenunenuii A. M. byrneposa, eé
OCHOBHBIE ITOJIOKCHHUS

IIpencraBnenue o KiaccuPpUKALNHA
opraHnueckux BemecTs. Homenkiarypa
(cucremaTnydeckasi) U TpUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIECTB

AnkaHbI: coCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

MertaH u 3TaH — OpoCTEeUIINe
MIPEACTaBUTENMN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTCfII.HHC
MMpEaACTAaBUTEIN AJIKCHOB

[Tpaktuyeckas padora Ne 1. «ITomyuenue
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOT'0 KayuyKa ¥ pEe3UHbI




AJKMHEBIL: cOCTaB U 0COOEHHOCTH CTpPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETUIEH —
IIPOCTEHIINN IPEICTABUTEINb AJIKUHOB

1 Brluncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 0eH3011 U TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnyeckas CBsI3b yII€BOJIOPOAOB,
MPUHAJISKAIINX K Pa3IMYHbIM KJlaccaMm
[TpuponHbIE HCTOYHUKH YTIEBOLOPOAOB:

14 HOPUPOJHBII ra3 U MOMyTHbIE He(TIHbIE
ras3sl, HepTh ¥ MPOYKTHI €€ mepepaboTKu
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 HOPUPOHBII ra3 U MOMyTHbIE HePTIHbIE
rassl, HeTh ¥ IPOJYKTHI €€ nmepepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOgOpOIBI»

17 [TpenenbHBIE OTHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBs3b

18 MHoroaromMHbie COUPTHI: TUICHIIIUKOIb U
[JIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHe
U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE

20 Anpreruasl: GopManbIaeTua U
aneTanpaerul. ALeToH

’1 OnHOOCHOBHBIE ITPEENIbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbHHAsI U YKCYCHAas




[TpakTrueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBD)
CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCIIOT

24 MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE
Crnoxnble 3(hUpbI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3upoB

26 XKupsl: ruaponus, npuMeHeHuUE,
Ouosoruueckas poJib KUpPOB
VYraeBoJbl: cOCTaB, KilacCH(pUKaIus.

27 BakHelilye peacTaBUTENN: TIII0K034,
bpyxTO3a, caxapo3a

)3 Kpaxmai u 1esmioao3a Kak IpUpoIHbIe
HOJIMMEpPHI
Kontposbnas paboTta mo pazaeny

29 «Kucnopoacoaepxaiiyue opraHn4ecKue
COCIMHEHUS

30 AMWHBI: METWJIAMUH U aHUJTUH
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3Hadenue. [lentuabl

0 benku xak npupoaHbie

BBICOKOMOIJICKYJIIAPHBIC COCAUHCHHUA

33

OCHOBHBIE TTIOHATHS XUMHUHU




BBICOKOMOJICKYJISIPHBIX COG,HHHCHHﬁ

OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccel, Kayqyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchbl

XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XuMHu4eckux snemeHTos /1. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIImaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Menieneesa B
Pa3BUTHU HAYKHU

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHIIATEIIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTruHHbBIE U KOJUTOMAHBIE PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. ['eneTnueckast
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHBIX
KJIACCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHMYECKOM U OpraHM4ecKON XUMHUU.
3aKOH COXpaHEHHsI MAacChl BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHYECKOE paBHOBECHE

10

[Ipaktuueckas pabora Ne 1. «Brnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DnekTponuTHdeckas aucconuarnus. [loastue
0 BojopoHoM Tokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KoHnTtposbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW)

14

Merainnel, ux nosioxenue B [lepuoanyeckoi
cUcTeMe XUMUYeCcKux anementoB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METaJIJIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN DSl
HANPSDKEHUN METaJlIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJIOB (HATPUH, Kaduil, KaabIlui, MarHUi,
ATIOMHUHHK) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

18

XUMHYeCKHE CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemienue
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeME
«Metamabi»"

20

Hewmertamibl, ux moioxxeHue B
[lepnonnueckoii cucteMe XuMUYECKHUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

duznueckne cBONMCTBAa HEMETAJIOB.
AnnoTponusi HEMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX
COEeIMHEHUN

23

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COCIMHEHUN

24

XHUMHUYECKHE CBOMCTBA yIIIepoJ1a, KPEMHUS U
AX COeINHEHUH

25

IIpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX
COECTMHEHNN




O060011IeHNE U CUCTEMATU3aLUs 3HAHUIN 110
TeMe «Hemerannbly. Beranciaenus mo

26 1
YPaBHEHMSIM XUMHUYECKHUX peaKLuil u
TEPMOXUMHUYECKUE PACUEThI
[TpakTrueckas padora Ne 3. «Pemienue

27 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1
"Hemertamnsl"»

)3 KonTponbhas padora no temam «MeTasuibi» |
u «Hemerannsn»

79 Heopranuueckue u opraHuyecKue KuciaoThl. |
Heopranuueckue u opraHuueckue OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIECTB
Ponp xumnu B 00ecrieueHuN SKOJIOTHYECKOM,

31 HSHEPTreTUYECKON 1 MUIIEBOIN 0€30MacHOCTH, 1
Pa3BUTUU MEIUIMHBI
[TpencraBiaenus o0 OOIMX HAYYHBIX

32 MPUHIUIAX IPOMBILIICHHOTO TIOJIYYEHUSs 1
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Xumus / I'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocBemenune»

* Xumus, 10-11 knacesl/ XKypun A.A., AkuronepHoe o01mmecTBo «M31aTenbcTBo
«IIpocsemeHue»

* Xumus, 11 kmace/ T'abpuensia O.C., O01ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



