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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelIbHBIX OpraHm3anusax Poccuiickoit dexepanuu, pealnu3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe O XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKaroIllleM MUpPE KaK O €IMHCTBE MPUPOblI U YEIOBEKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

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



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K H3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COEAUHEHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyecKod XHMHH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XUMUYECKOMN CBSI3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUs» 0a30BOr0 YpOBHS paccMaTpUBAETCsS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYECKask XUMHU» OOYYAIOIIUMCS TPEIOCTABIISCTCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUH M TPUKIAJAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMeTra « XUMUS» TaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEUICHUs MPoOJieM, IMOMCKa, aHAIIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaAMLMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oO0rjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

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

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeME cpeaHero ooOmiero obOpaszoBanus. CerogHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajanTanus oOydYaloIIMXCS K  YCJIOBUSAM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH H UX MPUMCHEHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSTEIbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPEeAMETHON 001acTH «ECTECTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TOJOkKeHUA. CTpyKTypHble (DOPMYIBI OpPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUMN (cucreMarudeckas) W TPUBUAIbHBIC HAa3BaHUA BaKHEUIIMX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOACHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKHE W XHMHYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATAlIUU, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psia. AUETHIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE M XWMHUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIJIEBOJOPOJAMU,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTanuTUYeCKuil), nuponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomaby», MoIenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METAJlJIaMH, T'aJOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KaYECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W 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()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHepUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOHGUTYypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMOoJISIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJEHTHOU



XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTB.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHN. VIOHBI: KATHOHBI M AHHOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTnueckas aucconuanus. CunbHble W crnadble 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XVMHYEeCKHEe CBOICTBa BaKHEMIIMX METAUIOB (HATPUM, Kaiauil, KalblLMid, MarHuii,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O611me cocoObl moyyeHust MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJILHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnn SK0JIOTMYECKOM, SHEpreTUYeCKOi 1 MUIIEeBOI O€3011aCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUANOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOTr0 MCIOJIb30BAHMSI IIPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX MOHATHI,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, (PU3NUECKHE BEIMUMHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
poTrpaMM CpPeAHEro oOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M  BOCHIUTATEIbHOM JIEATEJIBHOCTH B COOTBETCTBUM C T'yMAaHMCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BHITIOJTHEHUN XUMHUECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJCHHUS;

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

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX HPUBbIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a/Jad COLUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS IEHCTBHI, NPUHOCSIIMX BpEl OKpYXarolled IPUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3alUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M HKOJIOTMYECKON Oe30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEILIeHUs TPoOIieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, NPHUHIIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATBHBIMUA y4e€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

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

OTIpEeICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyITUPOBAaHHBIE BOIPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOLiecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBouyHble TocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO PE3yIbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIBHYIO JIEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U IPUPOTHON CpeIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Gopmyna (pa3BEépHyTas u
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (OpMYST OPraHMUECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIacCy/Tpymnmne COoeanHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHs OTMCIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWIEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH yPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XHMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUHU C MPABHMJIAMH TEXHHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCh YpPaBHEHUU COOTBETCTBYIOIIUX PEAKIMN U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IESIX COXPAHEHHSI CBOETO 3JI0POBBS M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TIO3HAHWUU SIBICHHUA TPHUPOIBLI, B (POPMUPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHHUW, KOTOpas BKJIKOYACT: OCHOBOIIOJAraroLIue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XWUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, MeETajuIMuecKas, BOJOPOIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeKale B OCHOBE IMOHMMAaHUS TPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHMIA,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIE MPU3HAKU TMOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABJICHHS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX PEaKIMil, CHUCTEMaTHYeCKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BAICHTHOCTh U CTETIEHb OKUCICHHS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIECTBAa (aTOMHAs, MOJEKYJSIpHAs, WOHHAsA, METAUTMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (poCThle BellecTBa — METaJUIbl U
HEMeTaJUTbl, OKCUIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam llepuoandeckoil cuctemMbl XuMuueckux annementos . M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYEeCKHMMH BEIIeCTBAMU C IIOMOIIBK YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIMX B PEAKLUH BELIECTB, TEIUIOBOro >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaK)Ke MpaBUiia 0OpaIleHUs C BEMIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3amau o temMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C NpaBWJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YyJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOABI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 5 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHUs
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 2
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabubie IlpakTuueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneena
12 Ctpoenue BemniecTBa. MHOorooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meransl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypest
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenImne 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — NpOCTeIne 1
IIPEICTaBUTENN aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTmnoyranuen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOYHUKY YTIIEBOJOPO/IOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBonbl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIeP KAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas padoTa

31

32

AMUWHBI: METHJIAaMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUIN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. BemiecTsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IMCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padbora Ne 1. «BrausiHue
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

DnexTponauTuyeckas aucconuanus. [lonsrue
0 BOJIOpoIHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P




HaIpsHKEHUN METaJUIOB

16

17

XUMUYEeCKHE CBOMCTBA BaKHEHIITIX
METaJUIOB (HATpUH, Kajaui, KaJabluid, MarHui,
QITIOMUHUIA) U UX COCIMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertannsn»"

Hewmeramibl, ux nonoxxeHue B
[lepuonnueckoil cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.
ANIOTpONMs HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHAMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBOMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCIMHEHUI

26

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
TEMEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

98 KontponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B 0O6ecrieueHNH IKOJIOTHIECKOH,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







