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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqTu3yrOIINX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl IO XUMHH, K ONPEACICHHUIO OOMIeiH
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepIIAIOIIMM 3TalloM peajlM3allid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npuUpoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00yJaroIUXcs Ha YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHON KU3HHU OOILECTBA, a TAKXKe C YIETOM O0IIuX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3/JaHUU HOBOW 0aszbl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOM BKJIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbhl, HEOOXOAWMBIM YCIOBHEM YCIICIIHOTO TpyJda H
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUUECKOH, MNHUIIEBOM, 3KOJIOIMYecKOM O€30MacHOCTH H
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMYECKask XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
OpH W3YYCHUU TpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOSCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs MepBOHAYaJIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYECHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsS TEOPETHUECKU MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECKUX M METOJOJOTHYCCKUX ITO3HUIIHH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PACKPBIBAIOT €€ poJib B TO3HABAaTEILHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMHsS» JaHHOTO YPOBHS HU3YyU€HUS OPHEHTUPOBAHO HA (OPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM M CTPOECHUEM, TO3HABAEMOCTh IPUPOIHBIX SABJICHUM MMYyTEM SKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B muane pemieHus 3amad BOCHUTAHHS, DPAa3BUTHS W COIMUAIM3AIMHA  OOYUYAIOUTUXCS
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JICSITEIILHOCTH: PEIICHUS Mpo0JieM, IMOoncKa, aHaIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW [EATENIbHOCTH 4YeNOBeKa M KaK OJHOT0o U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsl MPHUOOpETEeHUsT YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS MPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUM W TMPUMEHEHUS UX B PEaTbHOM JKU3HU ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAaueHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIJIEKTYadbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0ydaromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO NMPUOOpEeTaTh HOBBIE 3HAHUA [0 XHMUU B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE Y O0YYAIOUIUXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW polM B  pelleHud  Tho0ajbHBIX  MpoOJeM  palloHaIbHOTrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHUSI OIBbITa UCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUN NJISl PUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl M3YUYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJEPKAHUE OBbYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOpMyJBl OpPraHMYECKUX BellecTB. l'omosnorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHMYECKUX BEILECTB IPU HarpeBaHUH (IU1aBjIeHUE, 0OyIIIMBaHUE U FTOPEHNUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHNs), HaX0XKJIEHUE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3allin ), TOJIy4€HUE U TPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN NPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakLuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIyYEHHE M TpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH YToJib ¥ IPOIYKTHI €r0 NepepadoTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA

HCXOJHOI'O BCIICCTBA WM IMPOAYKTAa pPCaKIHWU I10 HM3BCCTHBIM MACCC, O6’béMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCUICCTB WJIN IPOJYKTOB peaKI_[I/II/I).



Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakuuMy C aKTUBHBIMU METAJUIaMH, TaJOT€HOBOJOPOAAMHU, TOPEHHUE),
npuMeHeHrue. Bogopoineie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIETOYHBIMHI METAJIIaMU, KaUeCTBEHHAs peaKius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaerunpl U kemouwvl. DopManbAeruj, aueTAIbIETH: CTpPOeHUe, (QU3NYEeCKHue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, PU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME [Tl Klacca KUCIOT, peakius
stepudukanmu), MoiyueHue u mpuMmeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBobl: COCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom Meau(ll), okucneHme amMMHadyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, ononornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmono3a kak npupoanbie monuMepbl. CTpoeHne Kpaxmalia U HEeIUTF0IO3bL.
du3nyecKkue U XUMUYECKHE CBONCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJO0M).

DKCTepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIleHHi: TpPOBEACHUE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMMa4yHbIM pacTBopoM okcujpa cepeodpa(l) u ruppokcunom wmenu(ll), B3aumoneicTBue
KpaxMajga C HWOJOM), MNPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnbie 3anaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 0O0BEMY, KOJIMYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMUHOKUCIOTHI Kak amQOoTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBa aMUHOKHMCIOT (Ha mpuMepe IuMiMHA). buonormdeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumpl.

benku kak mpupoaHBIE BBICOKOMOJNEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OETKOB: TUAPONH3, ICHATYpALUs,
KauyeCTBEHHbIE PEaKIK Ha OENKHU.



DKCrepUMEHTAIbHBIE METOJbl U3YUEHHUs BEIIECTB M UX IpeBpalleHHil: HaOMI0AeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CPEeNHsAs MOJIeKysipHas Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUalibl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIACC
OBLIASA N HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anemerTs. OCOOCHHOCTH
pacmpeieieHus: SJIEKTPOHOB MO OpOUTANSIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYeCKHUX 3syeMeHToB [ U
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa H Ilepuoguyeckoil CUCTEMBl XHUMHUYECKHUX
sanemenToB J[. V1. MenzeneeBa ¢ COBpEMEHHON TeOopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIIaM U iepruoaaM. 3HaYeHUE MePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMUYECKOW CBs3U (KOBaJCHTHAs
HEMoJIsIpHasl W TOJSpHAs, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIM M JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJNEKYISPHOIO U HEMOJEKYJISPHOIO CTPOEHHs. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranumueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHMYECKON XMMHUU. 3aKOH COXPaHEHUS MaccChl BEIIECTB, 32aKOH COXPAaHEHUsS M NpEBpalLEHUs
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. DAKTOpBI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CuibHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BELIECTB M UX IpPEBpallleHUui: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIECTB C NOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUAM XHUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI,
pacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanueckoil CUCTEME  XUMHUYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCI0opoJa, cepbl, hocdopa u yriaepona).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (raJloT€HOB, Cepbl, a3oTa, (ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHUI.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJlIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblWid, MarHui,
ATIOMUHUM, UHK, XpPOM, XKeJle30, MEJlb) U UX COCTUHEHHH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsS BEIIECTB M MX MPEBpAIlCHUN: H3yYEHHE
KOJUIEKIIMM «MeTalibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PEILICHHE AKCIEPUMEHTATbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMNBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYel, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.



Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu SKOJI0TMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUU MenuuuHbl. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenus 00 OOWMX HayyHbBIX MPUHLUUIAX [POMBIIUIEHHOIO IOJy4€HUs
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XrUMHUs U 3[0pOBbE YEJIOBEKA: NPaBHJIAa HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccupukauus,  MEepUOAMYHOCTh,  HaONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: mMarepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METaJIITypIHUs, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS NPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
OpoTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKType JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEJIEIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATEIBbHOCTH OOYYaloUIMXCs IO peaau3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

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

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBaKEHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TMPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UHPOPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M 0€30MmacHoro oOpasza >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKOW JEATENbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

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

NOHUMaHM IJI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX BpPEN OKPYKAIOLIEH NPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHWMU IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE EIOCTHOCTh HAyYHON KapTUHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, HAy4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAaOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHbIe JEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISITHBHBIMU JICHCTBUSMHU.

OBgJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEACIATh LENU JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX JOCTHKCHHA,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTU C IIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PAaCCMaTPUBAEMBIX SABICHMSX, (POPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuuu — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAY4YHOI'O II0O3HAHUS BEILECTB U XUMUYECKUX PEAKLUM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BUIOB U (OpPM MpencTaBleHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((pU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

OgiaieHHe YHHBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBHSIMM:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJIe AMATIOra W/WIN JUCKYCCUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU  BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTIIACOBAHUS MTO3UIIUHI B X0/1€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JACUCTBUN NPU BHINOJHEHUHM YU4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XUMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelleHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370pPOBBIO U PUPOJHOM CPEE;

BJIAJICHHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMHUYECKUH AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAIbHAS TPYMNIa, paguKail, U30Mepus, U30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX SIBJ'IGHPIfI, q)aKTOJIOFI/I‘IeCKI/Ie CBCIACHUA O CBOfICTBaX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJB30BaHNN BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/II\/II BBIABJIATE XapPAaKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUH COCTaBa, CTPOCHUA U
MpEBpAICHUI OPraHM4YECKUX COCTUHEHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHWYECKHX BELIECTB
AJI UWJHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlUE COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHnkinatype (IUPAC), a Takxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHTJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aleTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENIECH PA3IUYHbBIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJI0I03a, AMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKH M MPAKTUYECKOe NMpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUHI
(HaOmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHUiia OOpAIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATh XUMHUYECKUN SKCHEPUMEHT
(IpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUH, MOJYUYEHUE ATUJIICHA U U3YYEHUE ero
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJTKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUuu C BEleCTBaMU U JJaOOPaTOpPHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YyIbTAaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEaKUUN U
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHopmaruu, UHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETBLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI



ONpEACIEHHBIX OPraHMYECKUX BEINECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0Yy4arolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX [TO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUIL CIEeNbIX U CIAa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins ais 3anucu XuMuaeckux Gopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEopraHudeckas XUMUs)
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNW: O XHWMHYECKOW COCTaBJISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelICHHUsT TPAKTUYECKUX 3a7a4 W JKOJOTHYCCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHUCTEMON XHWMHWYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass  peIIETKa, THUIbl XUMHYECKUX  pEaKIuid, pacTBOp, AJIEKTPOJIMUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJUTHYECKAs IUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€ paBHOBECHE), TEOPUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALIEHUS SHEPrUU NMPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC NMPU3HAKK MOHSATHH, YCTaHABIMBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IMPU OMHCAHUHA HEOPTaHUYECKHX
BEILECTB U UX NPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYI0O CHUMBOIUKY JJISI COCTABIICHUS
dbopMya BEHIECTB W ypPaBHCHHH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEram€Has W3BeCTb, MUTbEBAs COJa, MUPUT U
ApyrHue);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOopMUPOBAHHOCTh YMEHHUM YCTAaHABIWBATH MPUHAIC)KHOCTh HEOPTAHUUECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3NUYHbIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3WYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHUCIOTHI, aMMHaKa, a Takke chOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKkIusIX, MacChl BemecTBa WM 00BbEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEILIECTB, TPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBIMOJIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTallM3aTopa, OMpEICIICHUE CpPeJlbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[UH, PEaKIMd HWOHHOTO OOMEHa, KAa4eCTBEHHBIE DPEAKIMU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIEPUMEHTAIBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
0e30macHOCTH TIPH OOpAICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000PYyI0BaHUEM, MPEICTABIIATH



pe3yiabTaThl XUMHYECKOrOo SKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 M3 DPa3HbIX HCTOYHUKOB (CpEACTBAa MaccOBOM KOMMYHMKanuu, MHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH NEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACUCTBHS HA JKMBBIE OPTaHU3MBI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYIIHBIX METOJaX NO3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2 1
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
Cnoxxnbie 2(UpPHI
3.3 VYrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl
2.2 Hemerannsl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 9
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenMer oprannyeckoit XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccuduranum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTHyecKasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 CraproBas KOHTpOJIbHAs paboTa 1 1
AJTIKaHBI: COCTaB U CTPOEHHUE,
5 TOMOJIOTHUECKUH PSIA. 1
MeraH u 3TaH — NpoCTEUIINE
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
5 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxTuueckas padora Ne 1. «[Tomyuenue 1 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY
9 Ankanuensl. byraauen-1,3 u 1
metunoyraauen-1,3. [lomyuenue




CUHTETUYECKOIO Kay4yyKa U PE3UHBI

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKHH psijl. ALIETUIICH —
IIPOCTEUILINN NTPEACTABUTENDb AIIKUHOB

1 Bbruncnenus no ypaBHEHUIO XUMHUYECKOM
peaxkuuu

12 Apenbl: 6eH3011 U TOnyoJ. ToOKkCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b YIiIeBOAOPO/IOB,
NPUHAIISKANINX K Pa3TMYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
rassl, HepTh ¥ POJYKTHI €€ nepepaboTKu

16 KontponbHas padota 3a | momyroaue

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TJIMLEPUH

19 DeHoIT: CTPOCHUE MOJIEKYITBI, (PU3NYECKUE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: hopManbIaeTua U
areTanbIeru. AueToH

91 OMHOOCHOBHEIE TTpe/IeNIbHBIC KapOOHOBBIC
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [Tpaktrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH H OJICMHOBasi KMCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mp11a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaI.

27 Bakneiimue npenctaBuTeNN: III0K03a,
dpykTO3a, caxapo3a

08 Kpaxman u nemirono3a Kak npupoaHbIe
MOJTUMEPHI

29 [IpomexxyTodHast UTOTOBast aTTECTAIIUS

30 AMMHBI: METHJIAMUH U aHUJIMH
AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE

31 OpPTaHWYECKHUE COCTUHEHUS, X
O6uonornyeckoe 3HaueHue. [lentuabt

32 benku xkak npupoHbIe
BBICOKOMOJICKYIISIPHBIE COSTMHEHUS

33 OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHU
OCHOBHBIEC METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COeTMHEHUH.

[ImacT™Maccsl, kKaydyky, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa XumMuueckux anemenTos 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEOPUEHN CTPOEHUS aTOMOB.

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Bxo1HOM KOHTPOJIb

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEIUHEHUH 10
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMU4ECKast CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BajneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpE

10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Krnaccudukanusa XuMHUeCKUX peakluil B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHHUS MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padbora Ne 1. «Brausaue
pa3IuYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnektponuTrueckas auccouuanus. [lonsrue
0 BoJIOpoiHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmmu. [TousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonrtponbHas pabdora 3a | momyroaue

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
cUCcTeMe XuMHYeckux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 [IpomexxyTo4uHast HTOTOBAsI ATTECTAIUS 1
29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS

AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPTaHUYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MaTepHaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* Xumust 10-# xmacc: 6a30BbIii ypoBeHb: yuebnuk, 10 knace/ ['abpwmisa O. C., OctpoymoB
N.T"., CnankoB C.A.; mon penakuueii ['abpuisa O. C.., 5-e 3., ctep. — M: AKnnoHepHOE
obuiectBo «M3narenscTBO «lIpocBemenne»,2023 r.
* Xumus 11-# kmacc: 6a30BbId ypoBeHb: yueOHuK, 11 kimace/ I'abpussan O. C., OctpoyMoB
N.I'., CnagkoB C.A.; nmox penakiueii ['abpumnsa O. C.., 6-e u3m., crep. — M: AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemnienne»,2024 r.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtonuyeckoe mocodue npeaHasHaueHo JIsl OpraHu3aluy 00y4eHus 1o Y4eOHUKY «XUMHUS»
10-11 xmaccel ob1eoOpa3oBarenbHbIX yupexaeHuii (aBt. / Fadbpwisu O. C., Octpoymos WU.I.,
CnankoB C.A.; mox penakuueii ['abpwisu O. C..), 3-e¢ usn., ctep. — M: AKIIHOHEPHOE
obmectBo «M3marenscTBO «IlpocBenienne»,2024 r.

Hcrounuk: https://rosuchebnik.ru

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru
https://resh.edu.ru
https://uchi.ru
https://infourok.ru






