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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTo npeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHS OOYUAIOMIMXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe SKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4aroLIMXCsl HA YPOBHE CPEIHETrO
oOuiero oOpazoBaHusl CpeACTBaAaMH ydueOHOro ImpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Hesell ¥ NPUHIUIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(bopMHpoOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KakJaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INoOAJbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUecKOi, MUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMH IIeNSIMU M NPUHLUINAMHU CpelHEro obiiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUH (C BKIIOYECHUEM
3HaHUH U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMUS» c(hOpPMHUPOBAHA B MPOTPAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX U AJEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckod XUMHU IMOITYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHUS] O XUMUYECKOW CBSI3H, KJIACCH(PUKAITMOHHBIX MPHU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKOW PEAKIUH.

[Ton HOBBIM yrJiOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAeTCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUS TEOPETHMUECKHM MaTepual u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHU» OOYYaArOIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TEPHUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYECKUX IO3UIINH,
IyO)ke TMOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jononHsAercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yuebHoro mpeamMera « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (PaKTaMH U TEOPETUUECKUMHU MPEANOChUTKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTEpHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUA OO0YyYaroIINXCs
MNPUHATBIE MPOrPaMMON IO XMMHHU MOJIXOJbl K ONPENENECHUIO COJEPKAHUS M TOCTPOECHUS
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX IACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, IMOMCKa, aHAIIN3a U
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX I TPUOOpPETEHHs] ONbITa MPAKTHUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpU  ONPEACTCHUH  COACPIKATEIbHOM
XapaKTEpUCTUKU LeJIeld M3y4yeHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OpPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olmnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEIeN N3YUEHHUS [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUS TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmupoBaHHE CHCTEMbl XHWMHUYECKMX 3HAHUW KaK BaKHEHIIEH cocTaBIstoLIeH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHNII MHPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHpE BEIIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelel U 3a7a4y U3ydyeHus MpeamMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W MPUMEHEHUS WX B peabHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBm3u c 5TUM TpH U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HAuYeHHE
PUOOPETAIOT TaKUe 1eJIU U 33/1a4H, KakK:

ajanTauus OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEHICHUsS MPOoOIeM,
MOWCKa, aHalW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MacCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcs: CocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHus;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, ©€ BaAXHOW pOJM B  PEHICHWH IIOOAJIbHBIX  MPOOJIIEM  paIlOHAILHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHHUS SHEPreTUYECKUX PECypCOB M COXPAHEHHS IPHPOTHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHs OMBITA MCIIOJL30BAHMS MOJYYCHHBIX 3HAHWH JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM mmane cpemHero obOmero o0pa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO1miee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 yvaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (HOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepust. XuMU4ecKasi CBSI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJIMHEHUN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BaXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIllEHUI: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYecKUX BEILIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiime
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUIN psAJl. DTUIEH U NPONWJIEH — MPOCTEeHIINe
MPEJICTABUTENIN AJIKEHOB: (HM3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYCHHE M TpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TEpPEeroHKa, KPEeKUHT
(TepMHuyUecKHid, KaTaTuTUYeCKui), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTomby», MoIeIrnpoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3Y4YEHHE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opraHu4eckue coeJuHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAYy MOJIEKYJIaMHu COUPTOB. JlelficTBUE METaHoJIa U 3TAHOJIA
Ha OpPraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriaulepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJIEHHUS, KaueCTBEHHBIE DPEaKLMN),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupuKalM), MoiaydyeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIlpumenenue xupoB. bruonoruyeckas posib KUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
pOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepedpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXJAEHHWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaa (THAPOJIN3, KaYeCTBEHHAs peaKLus ¢ HOJIOM).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJr0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcugom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumopelctBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajia C MOJOM), MNpPOBEAEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckiue COeTMHEHUS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHus. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumst.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, NCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpalleHuil: HaOJarofeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakuuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHC AL,

DKcrepuMEeHTaIbHbIE METO/bl MU3YYEHHUSI BEUIECTB M MX IMPEBPALICHUN: 03HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MesxnpeamMeTHbIe CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsI, aHaIW3, CUHTE3, KIACCUPHUKAIMS, TMEPUOAUIHOCTh, HAOIIOACHNUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: Matepus, YHEPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUECKUe BETMUMHBI U €IUHULIBI
UX U3MEPEHUsI.

buonorus: xinerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHsI: MHUIIEBBIE MPOYKThI, OCHOBBI PAIMOHAIBHOTO TUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE © KOCMETHYECKHE MPETapaThl, MaTepHUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHM

XuMuyeckudl 31eMeHT. AToM. Sapo aroma, U30TONBI. OJEKTpoHHas 000JI0dKa.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/ieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmognueckass cucrteMa XUMHUYECKHX ayeMmeHTtoB J[. M.
MengeneeBa. CBA3p NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKux
BELIECTB. |'eHeTnueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PATUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIMYHbIX (akTopoB. OOpaTUMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIIETOK, HaOIIOJEHHE M ONHUCAaHUWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIOKEHHUE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
ONpEeNIEJICHUE CPellbl PAaCTBOPOB BEILECTB C NMOMOILIBIO YHHUBEPCATBbHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPaKTHUUECKON paboThl «BnusHue pa3nuuHbiXx (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMMHYECKUX
anementoB J[. . MenneneeBa u 0COOEHHOCTH cCTpoeHHsI aromMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucreMe XMMAYECKHX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kajuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3ajay, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHHUSA C PACTBOpPaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

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

XuMHus U )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYecKol 1 MUILEeBOM 0e30macHoCTH,
pa3BuTUN MenuuuHbL. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHusI.

XUMHs U 3I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3YyYEHUU OOILEH U HEOPraHMYeCKOM XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATUSA: HaydHbIM (hakT, rumoresa, 3aKOH, TEOpPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJIEKYNA, YHEPreTHUECKUN YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEIIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JIEKTPOHHAS NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPe3ylbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIHUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH IESTEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeaMeTa «XUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuyHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMBITa TIO3HABATEIBHONH M TPAKTHYECKOW JESTEIBHOCTH OOYUYAIONIMXCS TI0 peaTn3aIiiu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTAaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CThb Pe3yNbTaT JUIMTENbHBIX HaOII0/JeHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IMOJyYEHHMM M IOCIEIYIOLIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XMMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallUd, CBS3aHHbIE C XHMMHUYECKMMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSCh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C HO3MLMH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOBOr0 M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBUI 0E€30MacHOr0 OOpalleHusl ¢ BEIeCTBAaMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTrUX BUAAX JEATEIbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

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

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBHUIYaJbHOW TpaeKTopuu o0O0pa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCNIMTAHMUSA:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOE, KaK HCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHHU JUIsl PELIEHUS! BOIIPOCOB
paloOHaIbHOIO IPUPOIONOIB30BAHNUS;

AKTUBHOT'O HENpPHUATHS IEHCTBHI, NPHUHOCAIIMX Bpel OKPYXarollel NPHUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBHUN U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIBTYpPBI, OIIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTUKU;



IOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHbIX (PaKTOB M UMEIOIIMUXCS JAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K TO3HAHUIO U HCCIIE0BATEIbCKOMN AEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHbIX chepax mnpodeccHnoHaTbHON
JIeSATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) O0IeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJ0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonyie (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JAEWCTBUS B IO3HABATEIbHOW U
COLIMANTLHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEeIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHUIKECHHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHM ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SBICHHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakUMd — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSI
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTHYCCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KA4eCTBE CPEACTBA TNpU padoOTe € XUMHYECKON
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH J€HCTBUSAMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOU AEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJIHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUI B XOZ€ 00CYXI€HUS U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss €€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YUEOHBIX U HCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JEATEJIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJAraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJIsIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, U30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAallhe COEAUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI ); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHUSI O CBOWCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MTOHSATHUS IIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYNT OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEaKLUid, U3roTaBIUBATh MOJEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpPENEIEHHOMY KJIAcCy/TpyIIe COeTuHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs Mo cuctematudeckoir HomeHkiatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUJICH, STWICHIJIMKOJb, TIUIEPHH, (QEeHON, (OopMaibJCTHA, aleTaabJeThu, MypaBbHUHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMCHHSI OINPEACIATh BHJBI XHUMHUYECKOW CBS3H B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINICCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TJUIEPUH, (EHOIN, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUd ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHUKH YTIECBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIISCTBA WMIIU TPOAYKTA PEAKIIUU 1O H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM IMPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHUU MpPH H3YYECHUH BEHIECTB M XUMHUYECKUX SIBICHUU
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIB30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIEeCTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBHiIa MOJB30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYeHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIIMM OpPraHWYECKHX BEIIECTB, JICHATyparus OeJIKOB Ipu
HarpeBaHUH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npyu OOpalleHUuHu C BEIIeCTBAaMHU U JIaDOpaTOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucCu YpaBHEHUU COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHYECKYIO WH(POPMAIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOJaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYXaroIIel MPHUPOJTHON Cpebl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS HA KHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokazarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsl 0Oy4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHUIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYCCKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST U KYJIbTYPhl JHYHOCTH, €€ (YHKIUMOHAJIHLHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATraOIINe
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKIHi, pacTBOp, AJICKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOHW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoandyeckuin 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAaCChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKkTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYyUY€HUHU W O€30MacHOM HMCIOJIb30BAaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJiIsi COCTABIICHHS
dbopMyn BemIeCTB W ypaBHEHUH XHUMHUYECKUX PEaKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHWs OTICIbHBIX HEOPraHUYECKHX BeIIeCTB (YrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUTHEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEMIETKH KOHKPETHOTO
BEIECTBAa (aTOMHAs, MOJEKYJSIpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/Tpynie coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM(POTEepHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTh ~YMEHHMH  XapaKkTepHU30BaThb IEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHUYECKHUX 3JEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYILIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIBI YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(G(eKTy peaxiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IuYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUS peaklUUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MOATBEPXKAAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYLIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIlHero Bo3neiicteus (nmpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX NPUHILMIAX M 3KOJOTHYECKHX MpoljemMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO MU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJb30BAHUS XUMUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUITAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue TNeEpoKcHaa BOJOpOAa B MPHUCYTCTBUHM KaTalu3aTropa, OIpeleleHHe Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE IKCIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTaTOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOJaTh MpaBWJIa JKOJIOTUYECKU IIeJIeCO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ompeAeEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: YMEHHE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYArOIIMXCs: YMEHHE HCIIONIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m KonTpoabubie  IIpakTHyeckue
NpOrpaMMsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOH XMMHH
[Ipenmer oprannueckor xumuu. Teopust
1.1 CTPOEHUSI OPTaHUUYECKUX COeTMHEHHH A. 3
M. Bytneposa
Hroro no pazaeny 3
Paznen 2. YraeBoaopoasl
2.1 [IpenenbHBIE YTIIEBOAOPOABI — aTKAHBI 2
99 HenpenenbHbie yriieBooOpoOAbl: ajJKeHBI, 6 1
AJIKaIUCHBI, ATKWHBI
2.3 ApomaTHdecKue yriieBo0pOIbl 2
24 [TpupoaHbIe UCTOYHHUKH YTIIEBOIOPOJIOB 3 1
ux nepepaboTka
HWroro mo paznemy 13
Paznen 3. Kucsiopoacoaepaxainye opranndeckue coenHeHNs
3.1 Criuptel. DeHon 3
3.9 Anpaerunsl. KapOoHOBBIE KHCITOTHL 7 1
CroxHble 3QHUpHI
3.3 VrneBoabl 3 1
Hroro no pasaeny 13

Pasnen 4. A3oTconep:kaiue opranndeckue coeJuHeHus!




4.1 ‘ AMUHBL. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Paszpnen S. BeicokoMoJieKyIsipHbIe COCANHEHUA

5.1 ‘ [Mnactmaccel. Kayuyku. Bomokna 2
HUroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBIE
HaumeHnoBanue pa3aesioB u TeM undposbie
Ne n/m P Konrtpoabnsie  IIpakTHyeckue (1up )
MPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernyeckue 0CHOBbI XMMHUH
Crpoenue aromoB. Ilepuonuueckuii 3akoxH
1.1 u [lepnonnyeckas cucreMa XUMHIECKAX 3
anemenToB JI. 1. MennaeneeBa
12 Crpoenue BemecTBa. MHOrOOOpa3ue 4
' BEILIECTB
1.3 XUMUYECKHE PeaKIiu 6 1 1
HWroro mo paznemy 13
Pasnen 2. Heopranuueckasi xumust
2.1 Meramibt 6 1
2.2 Hemerammnt 1 1
53 CBsi3p HEOPTaHUYECKUX W OPTraHMIECKUX )
’ BEIIECTB
Uroro no pazaeny 17
Paszpnen 3. Xumus u xu3Hb
3.1 XuMUS U )KU3HD 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka Komnuec | XuMuueckuii 5KCIepUMEHT Jara Hara man | IIpume
n/n TBO ¢akr JaHUe
JacoB

1. [Ipenmer oprannveckoi XuMum, €€ BOSHIKHOBEHNE, PA3BUTHE F 3HAYCHIE 1 JleMOHCTpalyu: —
03HAKOMJICHHE C 00pa3aMu
OpPTaHHYECKUX BEIIECTB U
MaTeprajaMH Ha UX OCHOBE; —
OTIBITHI IO MIPEBPAILICHUIO
OpPraHUYECKUX BEIIECTB MPHU
HarpeBaHuH (TUIaBICHUE,
00yTJIMIBaHHE U TOPEHHUE)

2. Teopus crpoenust opranudeckux coenaeHuii A. M. bytieposa, e€ ocHoBHBIE | 1

TTOJIOKCHUS
3. [Ipencrasienne o kmaccuuKaIy OpraHMYecKuX BemecTB. HomeHkmaTypa 1 JlaGopaTopHBbIE OTIBITHI:
(cucteMaTnyecKkas) ¥ TPUBHAJIbHBIC HA3BaHUSI OPTaHUYCCKHUX BEIISCTB MOJIEJTMPOBaHHUE MOJIEKYIT

OpPTraHUYECKUX BEIICCTB

4. | Anxasbl: COCTaB U CTPOEHUE, TOMOJIOTHUECKHH Pl 1 JTaGopaTOpHbIC OMBITHI—
MOJIeJIMPOBaHHUE MOJIEKYIT
YTIEBOIOPOJIOB U
TaJIOT €HOTIPOU3BOTHBIX

5. MeTaH 1 3TaH — TPOCTEUIIIHE MTPEICTABUTEIN ATKAHOB 1

6. AJIKEHBI: COCTaB U CTPOCHHUE, CBOHCTBA 1 JlaGopaTopHbIe OMBITHI: —
KayeCTBEHHOE OTpeiesIeHUE
yTIepoia u BOJIOpoia B
OpPraHWYECKUX BEIIECTBAX;

7. OTWJIEH U NPONIIIEH — MPOCTEHINNE MPEACTABUTENN ATKEHOB 1 Pacuérueie 3amauun: —
onpeerIeHIe MOJIEKYISIPHOM
(hopMyITIBI OpraHNYECKOTO
BEIIIECTBA 110 MAaCCOBBIM JIOJISIM
ATOMOB XUMUYECKHUX IJIEMEHTOB;
— pacy€Thl 10 YPABHEHUIO
XUMUYECKOHN peaKIuu

8. [Ipaktuueckas padora Ne 1. «[lonydyeHue 3THICHA U U3yUYECHHE €0 CBOMCTB» 1 1

9. Ankanuensl. byranuen-1,3 u metunOyraguen-1,3. [lonydenune cuarerndeckoro| 1 JlaGopaTopHbIe OIBITHL: —

Kay4dyKa U pe3UHbI

O3HaKOMJIEHHE ¢ 00pa3namMu




IJIACTMACC, KAYIyKOB M PE3HHBI

10. | AJKUHBL cOCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYCCKUH psifl. ALICTHIICH 1 PacuérHble 3amaun; —

— NPOCTEHIINN PEACTABUTEIb aJIKUHOB OIIpEJIETICHUE MOJIEKYJISIPHOMN
(hopMyITBI OpraHMIECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM
ATOMOB XUMHUYECKHX 3JICMCHTOB
1 1o Macce (00beMy) MPOTYKTOB
CTOPaHHUS; — PACUYETHI 110
YPABHEHUIO XUMUYECKOMI
peaknu

11. | Beruncnenws Mo ypaBHEHHIO XHMHYECKOW PEAKITHH 1

12. | Apenbl: OeH30J1 U TOIy0J. TOKCUYHOCTh apEHOB 1

13. | 'eHeTnueckast CBSI3b YIIICBOJIOPOJIOB, MPUHAICKAIIMX K PA3JIMYHBIM Kiaccam | 1

14. | [IpupoaHbIe NCTOYHHUKH YIJICBOIOPOIOB: IPUPOHBIN a3 U MOMYTHHIC 1 JIeMOHCTpaIMn:— KOJUTEKIHH

HeTAHBIC Ta3bl, HEPTh U MPOIYKTHI €€ mepepadoTKU «Hed1b» 1 «YTOmby;
BujicohparMeHT «BykaHu3anus
pEe3UHBDY

15. | [IpupoaHble HCTOYHUKH YTIIEBOJOPOAOB: IPUPOTHBIN ra3 v MOMyTHBIE 1

HeTSHBIC Ta3bl, HePTH U MPOIYKTHI e€ mepepadoTKU

16. | KonTposibHas pabora 1o pasneny «YTIeBoI0pOab 1

17. | IlpenenvHbIE OAHOATOMHBIC CIIUPTHL: METAHOJ U ATaHOJI. BomopoaHas cBs3b 1 JeMmoHcTpanuu: ropeHue
CIIUPTOB, KAUECTBEHHBIE
peakIuu OJHOATOMHBIX CIIUPTOB
(oKuCIIeHNE ATaHOIIA OKCHIIOM
meau(Il))

18. | MHOr0oaTOMHBIE CIIUPTHI: ITUIICHIJIUKOb U TJIUICPUH 1 JleMoHCTpaIuu:
B3aMMO/ICHCTBUE TIIMIIEPUHA C
ruapokcuom meau(1l)

19 | ®denHon: cTpoeHue MONEKYIbBI, PU3NIECKHE U XUMHUIECKHE CBOWCTBA, 1

MIPUMEHEHHUE

20 | Anpaeruabl: popMalbACTUA U alleTadbAeTHa. AIICTOH 1 JeMoHCTpauuu:
B3aMMOJICHCTBHE aJIbJIETH/IOB
(oxucieHre aMMHAYHBIM
pactBopom okcupa cepedpa(l) u
rugpokcuiom meau(1l)

21 | OTHOOCHOBHEIE TIpeIeNbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAs 1

22 | Ilpaktuueckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KMCIOThDY

23 | CteapuHOBas 1 OJICMHOBAs KUCJIOTHI, KAK IIPEICTABUTE/IM BBICIINX KapOOHOBBIX




KHCJIOT

24 | Mpu1a Kak coJii BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHE 1
25 | CnoxxHble 3QUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxubix | 1
3¢upoB
26 | Xupsl: Tuapoan3, NpuMeHeHHe, OMOIOrHYeCKast POJIb )KHPOB 1
27 | YrneBonsl: cocTaB, Kilaccudukanus. BaxxHelye npencTaBuTeNn: IroKo3a, 1
(hpykTo3a, caxaposa
28 | Kpaxman u 1enoso3a Kak IpUpOIHbIE TOJIUMEPHI 1 HdemoncTparmu:
B3alMO/JIEVICTBHE Kpaxmaia ¢
HonoM
29 | KonrpousbsHas pabora o pazueny «Kucnopojcoaepkaiiie opraHuaecKue 1 1
COCIMHEHMSDY
30 | AMHHBL: METHIIAMUH U aHWITUH 1
31 | AMHHOKHUCIIOTHI KaKk aM(pOTepHbIE OPraHUYECKUE COCMHEHHS, NX 1
Ouosiornueckoe 3HaueHue. Ilentuast
32 | benku Kak MpUPOIHBIE BBICOKOMOJICKYIISIPHBIE COSTUHEHHUS 1 JleMOHCTpal|u: — IeHATypaLys
0ENKOB IIpY HArPEBaHUU; —
I[BETHBIC PEAKIIMU OCIIKOB
33 | OcHOBHBIE MOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH 1
34 | OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coequHenuit. [lnactmaccsr, | 1
Kay4JyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2




11 KJIACC

No | Tema ypoxa Kon | Xumuueckuit Hara Hara IIpumeuan
T1/T1 WYeC | SKCIEPUMEHT (dakr J1aH ne
TBO
qaco
B
1 XYAMHUYECKHH 2IeMEHT. ATOM. DJeKTpOHHAas! KOH(UTYpanrs aTOMOB 1 JleMoHCTpaIuu: TabJInIl
«ITepuoaunueckast
CUCTEMa XUMHYECKUX
anemMenToB /. U.
Mennaeneenay,
2 ITepunonnueckuii 3akoH u [lepuoanueckas cuicTeMa XUMUYECKUX 3JIEMEHTOB 1
. Y. MenaeneeBa, UX CBA3b C COBPEMEHHOM TEOpHUEN CTPOCHHS ATOMOB
3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHX DJIEMEHTOB U HX 1
COEIMHEHMH MO TPYMIaM U epruojaM. 3HaueHHe epruoANYECcKOro 3aKoHa U
CUCTEMBI XUMHUYECKUX 1eMeHTOB J[.M1. MeHnzeneeBa B pa3BUTHH HAYKH
4 CrpoeHue BelecTBa. XUMHYECKask CBSI3b, €€ BUIIbI, MEXaHU3MBI oOpa3oBanust | 1 JleMoHCTpaumn: Moaenu
KOBaJICHTHOH cBs3U. BogopoaHast cBs3b KPUCTAITMYECKHAX
pemeEToK
5 BanenTtHOCTB. DneKTpOOTpHLIIATENBHOCTD. CTENEHb OKHCIIEHMS. BemecTsa 1
MOJIEKYJISIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TonsiTHe 0 qUCcTIEpCHBIX cUCTEMax. VICTHHHBIE U KOJUIOMIHBIE PACTBOPSI. 1
MaccoBas 707151 BellleCTBa B pacTBOpe
7 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKHX COCTUHEHUH. 1
['eneTndeckast cBsI3b HEOPraHMYECKHX BEILIECTB, PA3IUYHBIX KJIACCOB
8 Knaccudukanus XuMUYECKUX peakiuii B HEOPraHUIECKOW U OPraHnIeCcKOi 1 Pacuérbl no ypaBHeHMSIM
XUMHH. 3aKOH COXPaHEHHs MAacChl BELIECTB; 3aKOH COXPAaHEHUS U XUMHUUYECKUX PEAKIHI, B
MIPEBPALICHNS SHEPTUH TPH XUMHUYECKUX PEAKIIMSIX TOM YHCIIE
TEPMOXMMUYECKHUE
pacy€Thl, pacuéThl ¢
HCIOJIb30BaHUEM
MOHATHS «MaccoBast
JIOJISl BEIIECTBAY.
9 Ckopoctb peakinu. OOpaTuMbie peakiui. XMMHUECKOE PaBHOBECHE 1 J1.O.: paznoxxenue

MePOKCHUJIAa BOIOPO/IA B




MMPUCYTCTBUU

KaTajgm3aTopa

10 | IIpakruueckas padora Ne 1. «BausiHue pa3indHbIx (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11  DnexrponuTHdeckas auccormamus. [lorstre o BomopoaHoM mokazarene (pH) J1.O.: onpenenenne
pactBopa. Peakinu nonHoro ooMeHa. ['uaponau3 opraHu4eckux u Cpebl pacTBOPOB
HEOPTaHUYECKUX BEIIECTB BEIIECTB C MTOMOIIBIO

YHHBEPCAITBHOTO
WHJUKATOPA,
peaKIy HOHHOTO
oOMeHa

12 | OxucnuTenbHO-BOCCTAaHOBUTENBHEIE peakiun. [loraTre 00 anexTponmse
PacIIaBOB M PaCTBOPOB COJIEH

13 | KonrpompHas paboTta mo pasaeny «TeopeTndeckie OCHOBBI XUMHUIDY

14 | Metamtbl, ux nonoxxkenue B [leproaudeckoit cucreMe XUMHUIECKAX J.: Komnexkuu
anemenToB /I. 1. MenneneeBa u 0coOEHHOCTH CTpOEHUS aToMOB. O01IIHe «MeTasibl ¥ CILUIaBBD».
(hM3UYEeCKUEe CBONCTBA METAJIIOB

15 | CronaBbl METAILIOB. DIEKTPOXUMUYECKUN Psl HAPSHKEHUH METAJIIOB

16 | Xumudeckre CBOWCTBA BKHEUIIINX METAJUIOB (HATPHIA, KA, KaTbIIHH, J1: B3auMoeiicTBIE
MarHui, aIIOMUHUIN) U UX COSTUHEHUI TUJIPOKCHU]IA AITFOMUHUSA C

pacTBOpamu KHCIIOT U
eJa04uYen

17 | Xumudeckre CBOWCTBA XpOMa, MEJTH M UX COeTMHEHUI J1.: kauecTBEeHHBIE

peaKIy Ha KaTHOHBI
METaJIJIOB

18 | Xumuyeckue CBOICTBA LIMHKA, )KEJI€3a U UX COSTUHEHHHA

19 | [pakrudeckas padota Ne 2. "Penienue skcriepuMeHTaIbHBIX 33/1a4 [0 TEME
«Mertamip»"

20 | Hemeramibl, ux nonoxenue B [lepuoandyeckoil cUCTEME XUMUIECKUX H.: konmnekius
anemenToB /|. 1. MeHneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB HEMETAJLIOB

21 | ®dusnyeckure CBOMCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpUMeEpe
KHCIIOpOJIa, cepbl, pocopa 1 yriaepoaa)

22 | XuMUYeCKHe CBOICTBA TaJIOTEHOB, CEPhI U UX COCTMHEHU

23  XuMuueckue cBoicTBa a30Ta, pocodpa U UX COeTUHEHU




24  XuMuveckue CBOMCTBA yriaepoja, KPeMHUS H UX COSTUHCHU T 1
25 | [IpumeHeHne BaXKHEHIIIMX HEMETAJJIOB U UX COCTUHCHUIN 1
26  OOoOueHye U cucTeMaTH3auus 3HaHui no teme «Hemerasmner». Beruncnenns | 1 Pacuérer macchr
MO YPAaBHEHUSIM XUMUYECKUX PEAKIUH U TEPMOXUMHUUCCKUE PACUETHI BelllecTBa WK 00hEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMy
OJTHOTO M3 YYaCTBYIOIINX
B PeaKL1y BEIIECTB,
pacuéthl Macchl (00bEMa,
KOJTMYECTBA BEIICCTBA)
MIPOAYKTOB PEAKIUH,
€CII OJTHO U3 BEILIECTB
UMeeT IPUMECH.
27  IlpaxTtuueckas pabora Ne 3. «PemeHune skcriepuMEHTABHBIX 33]]a4 110 TeMe 1
"HemeTtasmist"»
28 | KonTponbHas pabora o Temam «MeTamns» 1 «Hemerammsny 1
29 | Heoprannueckue u opraHmdeckue KUcIoTel. Heopranndeckue u 1
OpraHNYEeCKHEe OCHOBAHUS
30 | AmdoTepHble HeOpraHMUYECKHE U OpraHuvecKre coequHenus. ['eneTnyeckas 1
CBsI3b HEOPT'AHUYECKUX U OPraHUYECKUX BEIIECTB
31 | Poab XMMHHU B 00ECTICUCHUHN SKOJIOTUUCCKOM, SJHEPTETUUCCKOM U MUIIICBOM 1
0€301MacHOCTH, Pa3BUTUH MEIUITUHBI
32  Tlpexacrasienust 00 0OMUX HAYYHBIX MPUHIUIAX TPOMBIIIIIICHHOT'O 1
TMOJIy4YCHUSA BaXKHEHUIITUX BCIICCTB
33  UYenoBek B MUpE BEILECTB M MATEPUAIIOB 1
34  Xwumus v 310pOBbE YeIOBEKA 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VISA YYEHUKA

» Xumus, 10 knace/ Pynsurtuc I'.E., ®enpiman @.I'., AkunonepHoe o6mectBo «M3maTenbcTBo
«[IpoceereHue»
* Xumus, 11 knacce/ Pynsurtuc I'.E., ®enpniman @.I'., AkuronepHoe obmectBo «M31aTenpcTBo
«[Ipoceerienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus : ypoku B 10 kmacce : mocobue mis yaurens /H. H. T'apa
Xumus. Ypoku B 11 knacce : mocobue s yuaurens /H. H. 'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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