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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIoO IpeaMmera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuony g0 2025 roma» (Pacmopshkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABHMJIM KOHIICTITYyallbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM 4YacThl0 UX 00Opa3oBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOIICH KYJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMme O XHMHH C Y4ETOM CHenu(pUKH HAyKH XHMHUH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAlIMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LIEJOCTHOIO MPeICTaBICHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelleHue IN0OanibHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kinaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 00UIel XUMHUM) U OpraHnYecKol XxuMuu. @opMUpOBaHUE JaHHOW CHUCTEMbI 3HAHHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAci€HHbIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOITYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOMN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX UCCIEAOBATENbCKUX 3a7ad. B menom coxepxanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHWYECKOTO U OPTraHUYECKOTO MUpA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PELICHUH IKOJIOTUYECKUX MpoOiieM, a Takke mpobdiieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JCHUCTBUN, WMEIOIIHNX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATEILCKOM ACITESIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B IIO3HAHUN XHMUH.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LIeJIed HM3Yy4YeHHs MpeaMeTa HaIpaBiICHUEM IE€PBOCTENECHHON 3HAYMMOCTH
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEIETICHUIO LIeJIeH N3YUEHUS TIPEAMETA SIBJSIETCS BIIOJIHE ONPAB/IaHHbBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPaA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB [ESATENBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
nporpamMme 1o XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KaK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE /IS PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MOWCKa, aHaliW3a U 00paboTku WHPOpPMAIUU, HEOOXOIUMBIX JUISi TPUOOPETEHHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOVMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WHPOPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U IIPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
paBHOBECHsI, OCO3HAHMUSA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHUPOJIE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM m1aHe cpegHero obOmero o0pasoBaHus MpeaAMeT «XHUMUsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus CTpoeHUs opraHndeckux coequHennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUN (CHUcTeMaThyeckas) U TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUud 3aMeleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XWMHUECKHE CBOWMCTBA (PEakIUH TUIPUPOBAHHS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHEe U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHil), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHsl, koyutekiun «Hedte» u «Yronb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA MJIM TPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEakUUU C aKTMBHBIMHU METaJNIaMH, I'aJIOTEHOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMOAEUCTBUE CO IIETOYHBIMUA METAJNIAMU, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTUI: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, PU3NIECKUEe M XUMUICCKUE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. | MAPOIHM3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MYECKHE U XMUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npUMeHeHue, Ouosoruueckas poib. @orocunres. Gpykros3a Kak H30Mep TIIIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJIoIeHHe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMH MO H3BECTHBIM Macce, O00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buojornueckoe 3HaueHHe
amuHOKUCIOT. [lenTumst.



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

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YCHHUS BEIIECTB M MX NPEBpAILCHHUN: HAOMIOJICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJspHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJTSI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTETUIECKUN YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB [ .
MengeneeBa. CBsA3p nepUOAMYECKOTO 3akoHa M llepumonnueckoil cuCTEMBl XUMHUYECKUX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuUIbl XUMHUYECKOW CBSI3U (KOBaJEHTHas
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3M (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BonopoaHas cBs3b. BaneHTHOCTB.
DNEeKTpOOTpULATENBHOCTh. CTEeNEHb OKUCIECHUs. FIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve 0 aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B PaCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMICKAUX K Pa3IU4YHBIM
KJIaCCaM.

Xumuueckass peaxkuus. Knaccuukanus XUMHUYECKMX peakUuid B HEOPraHWYEeCKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTHMbIe peaKLUu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIMAIOIIHAE HA COCTOSSHHE XUMHUYECKOIO PAaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpaJIbHAs, IEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCrepUMEHTAJIbHbIE METO/bl M3YyU€HUs BELIECTB M HX IPEBpallleHUui: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snementoB Jl. M. MengeneeBa», usydeHue
MoJeNiell  KPUCTANIMUECKUX peIEToOK, HaOMI0JeHWe U OINUCaHHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3lioKEHHE IEpPOKCHIa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTtopa,
OIpENIETIEHUE CPelbl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUU.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSAM XMMHUECKUX PEAKIIHi, B TOM YHCJIe TEPMOXUMHYECKHE PaCUEThI,
pacué€Thl ¢ UCIIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anemenTtoB Jl. M. MenneneeBa u OCOOECHHOCTH CTpOeHHsI aToMoB. (DU3HUYECKHE CBOICTBa
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOACOAEPKAITUX KUCIOT, BOJOPOHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmume
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSOIKEHUN
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT W IIEJIOYEH, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET IMPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 0OmMUX HAyYHBIX MPUHIHUIAX [POMBIIIEHHOTO TONyYEHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCKHe U MUHEPAJIbHBIEC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH M3YYEHHH OOIIEH U HeOPraHMYEeCKOW XUMHUU B
11 xmacce ocyIliecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaIoOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepalbl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTE€pHalIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0Y4YaIOUIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

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

OCO3HaHHE O0YYaIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCSl B CBOCH AEATENbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NpeAMETa «XUMHS» IOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

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

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

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

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YUEOHOH e TETLHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHsI HAyKH €CTh Pe3yNlbTaT JUIMTENIbHBIX HaOII0AeHUi,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

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

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIO/IEH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOI U JPYruX BUAAX JEATEIbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUsI TPEIMETHBIX 3HAHUH 110 XUMHUU;

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

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPeIIpUHUMAaEMBbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPaKTHKE, CHOCOOHOCTH M YMEHUS! aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeuM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
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 YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM W HIKOJIOTMYECKOH Oe30IacHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHMIO HOBBIX 3HAaHUH II0 XUMUU B COOTBETCTBUM C >KM3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMA, HAY4HbIH (akT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaromue (GopMupoBaHHE (PYHKIMOHATBHOH TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHBIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHWE YHHUBEPCATBHBIMUA yUECOHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIMOJb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOIb3yeMble B XUMUM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENIbHBIX U MPAKTUYECKUX 3a]ay, NMPUMEHATh Ha3BAaHHbIC MOJEIbHBIC IPEACTABICHUSA
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBENCHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JTOCTOBEPHOCTH Y HEMTPOTHBOPEUYNBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJle AMAJIOra W/WIHN TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHUBEPCAJbHBIMH PeryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.



IMPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTPakKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYpPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHHE CHUCTEMOM XUMHUYECKUX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIOJArarOIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJIa, BaIEHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHus, U30MEPBl, TOMOJOTHYECKUH psill, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOJEpKallie COCIUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHMWSA, JISKAIINE B OCHOBE MOHMMAHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIUBATH
UX B3aHMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIpPEeBpaIeHU OPraHUIECKIX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPTaHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3TOTaBJINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKIX
BEIIECTB TI0 WX COCTaBy M CTPOSHHIO K OIPENeIEHHOMY KIIACCY/TPYIIE COCAMHEHUH
(YraeBoopodbl, KHCIOPON W a30TCOJEpKAIIUE COCINWHEHHs, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctematnueckoir HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIHHBIX OPTaHHMYECKHUX BEIIECTB (ITHJICH, MPOIMHIIEH,
alleTUJICH, STHJIEHTJIHMKONb, TIHLIEPHUH, (EeHON, (OpMalbAETHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxmall, [eJUTF0JI03a, TITUIUH ),

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOXKEHHUS TEOPUH CTPOCHHS OPTaHHYECKHX
BemecTB A. M. bytiepoBa ans oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (QHU3HUECKUEe U
XUMHYECKHE CBONCTBA TUITUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIIACCOB OPTaHHMYECKUX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraauen-1,3, OeHzomn,



METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, AaMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTE YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEpepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB EPEepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MIPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
[IO3HAHUS, MCIIOJIB3YEMbIX B XHMHUHU [P M3Y4YEHUU BEIIECTB M XMMHUYECKHX SIBICHUHI
(HaOmroJeHue, M3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHME 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUJIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUM C
WHCTPYKIHUSMH TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIUM OPraHMYECKHUX BEIIECTB, JEHaTypalus O€JKOB Mpu
HarpeBaHWM, IBETHBIC PEAKINU OEIKOB) B COOTBETCTBUHU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHUYECKOIO 3KCIEpUMEHTa B (OpMe 3aluCU YpPAaBHEHMH COOTBETCTBYIOUIMX PEAKIMH U
(GbopMynHpOoBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWiIa SKOJIOTMYECKH Ie1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarolled MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMas cwmbica mnokazatens I[IJIK, moscHsaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
4eJI0BEKa;

JUist 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsS: YMEHHE NPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIs CcleNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHD)
OTpaXkaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTHYECKM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJICHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JICKTPOIUTUYECKAs IUCCOLUALNS, OKHCIMTENIb, BOCCTAHOBUTENb, CKOPOCThH
XMMHUYECKOH  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JNIEKTPOJIMTUYECKON aucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JEeKalue B OCHOBE IIOHMMAHHUA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHI,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM J1€ATEIbHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOILUE IOHATHS IIPU ONKMCAHUU HEOPraHMYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISl COCTABIJICHUS
GopMyn BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErall€Has W3BECTb, NIUTbEBAs COJA, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAUNIMYECKOW PEMIETKHM KOHKPETHOIO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OpMHUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeMHEHUH (IPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENbHYID U
MPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 371eMeHToB /1. 1.
MeHzieneeBa, HCMONB3Ysl TMOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPreTHYCCKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JIEMEHTOB U UX



COEIMHEHUH MO nepuoaaM u rpynnaM Ilepuoguueckoil cucteMbl XUMUYeCKuX snementoB [1. U.
Menpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MMOATBEPKIaTh CYyIECTBOBAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMMU BEIIECTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YMCIy W COCTaBy pearupyroluX BeUIeCTB, TeEIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKHCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJTHBIC
U COKpaIEHHBIC YPaBHEHHUS PEaKIMid MOHHOTO OOMEHA, YUHUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TU
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIEekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHsI CEPHOW KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTD
IpeJICTaBICHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHJIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh W BBINOJIHATH XUMHUYECKUH SKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILECTB C NMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaKlUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KAaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ysibTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHHUKauu, WHTepHeT u
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U



OKpYKarolllel MpUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMast cMbIca mokasatens [TJK, moscHsaTh Ha mpuMepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIOIb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins ais 3anucu XuMuaeckux Gopmyi.
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Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
bubmuoreka [{OK
https://m.edso0.ru/00ae1886
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[IpencraBnenue o KiiaccupUKAIIU
3 ilirhjle{:;;:f HXaB(E::IIJ/IIS;:;;lequCKaﬂ) 1 bubmrorexa LIOK
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5 MeraH u 3TaH — NpocCTenIINe 1 bubmmnoreka HOK
NPE/ICTABUTEIN AJKAHOB https://m.edsoo.ru/00ae1886
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bu6nmorexa LIOK
CBOWCTBA https://m.edsoo.ru/00ae1886
bubnunorexa LIOK
DTHIICH U IPOIHIICH — https://m.edsoo.ru/00ae1886
7 MPOCTEUIINE TTPEACTABUTEIH 1 bubnunorexa LIOK

AJIKCHOB

https://m.edsoo.ru/00ae1886

but6mmoreka [IOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

https://m.edso0.ru/00ae1886 |

[IpaxTuueckas padora Ne 1.

bubnunorexa LIOK

8 «HOquue HHHE STHIICHE I HEYHCHHE https://m.edsoo.ru/00ae1886
€ro CBOICTB»
Ankanuensl. byraguen-1,3 u

9 metunoyraauen-1,3. [lomyuenue Bu6mumoteka [JOK
CHHTETUYECKOTO KaydyKa https://m.edsoo.ru/00ae1886
PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHHsI, TOMOJIOTHYECKUM PALL. Bbu6mmoteka [JOK
AleTuiieH — IpOCTeUIINi https://m.edsoo.ru/00ae1886
IPEJICTAaBUTEND aJIKUHOB

11 Brrunciienus 1o ypaBHeHUIO bubnuoreka [IOK
XMUMHYECKON peaKiinuu https://m.edsoo.ru/00ae1886

12 ApeHbl: O€H3011 ¥ TOTYOIL. bubnuorexa [IOK
TOKCHYHOCTH apeHOB https://m.edsoo.ru/00ae1886
I'eneTnyeckas cBs3b

13 YTIIEBOIOPOAOB, TPHHAICIKAIIIHX bubnuorexa LIOK

’ https://m.edso0.ru/00ae1886

K pa3JIM4YHbIM KJ1accaM
[IpupoHbIE HCTOYHHUKHU

14 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U bubmmnoreka HOK
HONYTHBIC HETSAHBIC Ta3bl, HEPThH https://m.edsoo.ru/00ae1886
U TIPOAYKTHI €€ mepepaboTKu
[IpupoaHble HICTOYHUKHU

15 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U bu6muoreka [JOK
NIOMYTHBIC HEPTSHBIC Ta3bl, HEPThH https://m.edsoo.ru/00ae1886
U TIPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pasaeny bubmuoteka [IOK
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«YTIEBOIOPOIBI» https://m.edsoo.ru/00ae1886
[IpenenbHbIE OTHOATOMHBIE
17 CI'E/I;[TBII MeTaHIi)JI U TaHOIL Bubmmorexa IOK
https://m.edso0.ru/00ae1886
Bonopoanas cBs3b
18 MHOroaToMHBIE CITUPTHI: bubmuorexa [IOK
STHIICHTJIMKOJIb U TJIHIIEPHH https://m.edso0.ru/00ae1886
DeHOII: CTPOCHUE MOJIEKYIIbI
19 (bl/BH%CKIEe u XI/IMI/I‘ICCK}II/IC ’ bubmmorexa LIOK
. https://m.edso0.ru/00ae1886
CBOIICTBa, IPUMEHEHHE
20 Anpaeruapl: GopMaIbICTHI U bubnunoreka LIOK
aneTanbIern]. AIETOH https://m.edso0.ru/00ae1886
OOHOOCHOBHEBIE MpeebHbIC
21 K;)6OHOBLIG KI/ICHI())TIL[J: bubmrorexa LIOK
https://m.edso0.ru/00ae1886
MypaBbHUHAS U YKCYCHAas
[TpakTuueckas paborta No 2.
22 (((l;)BOI‘;ICTBa pachopa YKCYCHOM Bubmmorexa IOK
https://m.edso0.ru/00ae1886
KHUCITIOTBI»
CreapuHoOBas 1 0JIEUHOBAS
23 KI/ICJ‘IETH KaK MpeACTaBUTEIN bubmmorexa LIOK
’ https://m.edsoo.ru/00ae1886
BBICIINX KapOOHOBBIX KHCIIOT
Mpbi1a Kak COJIA BBICIIIUX
24 KapOOHOBBIX KHCIIOT, UX MOOIIEe bubmmorexa LIOK
g ’ https://m.edsoo.ru/00ae1886
neiicTBre
CrnoxHble 3(upbl Kak
o5 IIPOU3BOIHBIE KAPOOHOBBIX bu6muoreka [JOK
KUCIIOT. ['MIpOTU3 CII0KHBIX https://m.edsoo.ru/00ae1886
3¢upos
26 Kupsl: runponus, npuMeHeHHE, bubnuoteka [JOK
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Ouosaoruueckas poJib KUpPOB

https://m.edso0.ru/00ae1886

yl"J'ICBOI[BII COCTaB,

97 Kiaccudukanus. Baxueimme 1 bubmmoreka [JOK
IPE/ICTABUTEIN: TIIIOKO3a, https://m.edsoo.ru/00ae1886
bpykTo3a, caxaposa
Kpaxman u nemntonos3a kak bubnmoreka [IOK

28 1
IPUPOIHBIC TOJIUMEPHI https://m.edsoo.ru/00ae1886
KontpoinbsHas paboTa 1mo pasaen

29 «Kncioponco;epn(amne P 1 bubmmorexa LIOK

https://m.edsoo.ru/00ae1886
OpPraHMYECKUE COCTUHCHUS
30 AMUHBI: METUJIAMUH U aHUJINH 1 bubmorexa LIOK
https://m.edsoo.ru/00ae1886
AMHHOKHCJIOTHI KaK aM(pOTEepPHBIC

31 OPraHWYECKUE COCTUHEHHUS, UX 1 bubmmoreka [JOK
OMOJIOrHYECKOE 3HAYCHHE. https://m.edsoo.ru/00ae1886
ITenmuaer
benku xak mpupoHbIe

32 BLICOKOMOJIGII)(le:)ISIf)HBIe 1 Bubmmorexa HOK

https://m.edsoo.ru/00ae1886
COCTMHCHUS
OCHOBHBIE TIOHATHS XUMHH
33 BBICOKOMOJIEKYJISIPHBIX 1 Bubmmorexa IOK
. https://m.edso0.ru/00ae1886
COCTMHCHU I
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX 1 bubmuoreka [{OK
coenunenuii. [TmacTMaccsl, https://m.edsoo0.ru/00ae1886
Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrposbusie  IIpakrunyeckue oOpa3zoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThbI padoTbI pecypcbl
1 XUMHYSCKUH 2JIEMEHT. ATOM. 1 bu6mmoreka [IOK
DJIeKTpOHHAs KOH(DUTYpaLKsi aTOMOB https://m.edsoo.ru/00ae1886
[Tepunonnueckuii 3aKoH 1
[Tepunonnueckas cucrema
5 XUMHYECKHX 31eMeHTOB /1. H. 1 bubmuorexa [JOK
MeHeneeBa, ux CBA3b C https://m.edso0.ru/00ae1886
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJICMCHTOB H
WX COEIMHEHMH o rpynmnaMm u
3 3 26 1 bu6mmoreka [IOK
neprojaM. 3HaYeHUE
p https://m.edso00.ru/00ae1886
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 3jieMeHToB J[. 1.
MeneneeBa B pa3BUTHU HAyKU
Crpoenue BelecTBa. XuMHUecKast
CBSI3b, €€ BUJIBI; MEXaHHU3MBI bu6mmoreka [IOK
4 . 1
00pa30BaHUs KOBAJICHTHOM CBA3H. https://m.edsoo.ru/00ae1886
Bonopoanas cBs3b
BanenTtHocTb.
DJIEKTPOOTPULIATEIBLHOCTh. CTENEHb
POOTP Bu6miorexa [OK
5 okucieHus. BemecTa 1

MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

https://m.edso0.ru/00ae1886
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IIonsatue o AUCIICPCHBIX CUCTCMAX.

6 HcTuHHBIE U KOJUIOUHBIE PACTBOPHI. Bubmorexa LIOK
https://m.edso0.ru/00ae1886
MaccoBas o515t BeliecTBa B pacTBOpe
Knaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKUX COCTMHECHHI.
7 FGHI;TI/I‘-IQCKBJI CBSI3b " bubmorexa LIOK
https://m.edso0.ru/00ae1886
HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB
Kiaccupukanus XuMHIecKux
peaKkuil B HEOPraHUYECKON 1
3 OpraHUYECKON XMMHUH. 3aKOH bubnuorexa [JOK
COXpaHEHMs MACChl BEIIECTB; 3aKOH https://m.edso0.ru/00ae1886
COXpaHEHHUs U MIPEBPAICHHS] SHEPTUU
PU XUMHYECKHUX PEaKIMIX
9 Ckopoctb peakiuu. OOpaTumMbie bubnuorexa [JOK
peakii. XMMUYECKOE paBHOBECHE https://m.edsoo.ru/00ae1886
[TpakTuueckast paborta No 1.
10 <<EI;J'II/I$IHI/IG pasnlfxquHx ¢dakTopoB Ha Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1886
CKOPOCTh XUMHUUYECKOU PEaKIIUI»
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
[ToHsiTHE O BOIOPOJHOM MOKa3aTene
11 (pH) paCTBop:.[ lfeazl[(unn HOHHOT'O bubmorexa LIOK
https://m.edso00.ru/00ae1886
obmena. ['uaponan3 opraHuyecKkux u
HEOPTaHMYECKUX BEIICCTB
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
12 peakuuu. [TonsTre 00 anexTponuze Bubmorexa LIOK
N https://m.edso0.ru/00ae1886
pacIiaBoOB ¥ PacTBOPOB COJICH
13 KonTtponbHas pabota no pazaeny bubnuorexa [IOK

((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHH»

https://m.edsoo0.ru/00ae1886
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MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.

bu6mmoreka [IOK

14
MeHneneeBa 1 0COOEHHOCTH https://m.edso0.ru/00ae1886
cTpoeHust atoMoB. O01IIe
(du3nUYeCcKre CBOMCTBA METAILIOB
CnnaBbl METAJIOB.
15 e ccKuii bu6mmoreka [IOK
JIEKTPOXUMHUUYECKUH PsL
P . pAA https://m.edso0.ru/00ae1886
HaIpsHKEHUH METaIOB
XUMHYECKHE CBOMCTBA BaKHEUIIINX
16 METaJUIOB (HATPHH, KT, KaIbIUH, bu6mmoreka [IOK
MarHui, aJJFlOMHHUIN) U UX https://m.edso0o.ru/00ae1886
COCIMHEHUN
XvMHYECKUE CBOWCTBA XpoMa, MEU bubnnorexa [HOK
17 N
U UX COEIUHEHNN https://m.eds00.ru/00ae1886
XHUMHYECKHE CBOMCTBA ITUHKA, bu6nmoreka [JOK
18 N
J)Kele3a U UX COeIMHEHUN https://m.edso0.ru/00ae1886
IIpakTtryeckast padora Ne 2.
19 "Pp P bubnunorexa [IOK
elIeHHE SKCIIEPUMEHTAIBLHBIX
P . https://m.edso0.ru/00ae1886
3a71a4 1o reme «MeTamabl»
Hemeramnsl, uX monoxeHUE B
ITeprnonnueckon cucreMe
20 PHOA u bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOoB JI. 1.
https://m.eds00.ru/00ae1886
Memnneneesa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB
dusnueckue CBOMCTBA HEMETAIIJIOB.
21 AmoTponus HeMeTauioB (Ha bubnnorexa [JOK

npuMepe KUCIoposa, cepsl, hocdopa
U YIJIEpoJ1a)

https://m.edsoo0.ru/00ae1886
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XUMHUYECKHE CBOMCTBA raJOreHOB,

bubmuorexa [JOK

22 Cephl U MX COCAMHEHHI https://m.edso0.ru/00ae1886

93 XuMHU4ecKkrue CBOMCTBA a30Ta, bubmuorexa [JOK
docodpa 1 X coeTUHEHUI https://m.edsoo.ru/00ae1886

24 XUMHYECKUE CBOMCTBA yIJIepo/a, bubmuorexa [JOK
KPEMHHUS U X COCIUHCHUI https://m.edso0.ru/00ae1886

25 [Ipumenenne BaKHEHIINX bu6mumorexa [IOK
HEMETAIJIOB U UX COEIMHEHUI https://m.eds00.ru/00ae1886
O06o001IeHre U CUCTEMaTH3aIs
3HaHui 1o reme «Hemeramibiy.

26 Boluncnenus o ypaBHEHUAM Bubmiorexa LIOK

. https://m.edsoo.ru/00ae1886
XUMHUYECKHUX PEAKIHA U
TEPMOXHMHYECKUE PACUETHI
IIpakTrueckas pabora Ne 3.
27 «lfemeHHe BKCHpepI/IMeHTaJII)HI)IX Bubnuorexa LIOK
https://m.edso00.ru/00ae1886
3aga4 no reMe "Hemeramier"»

28 KonrtponbHas pabora no remam bubnuoreka [IOK
«Mertamnei» u «HemeTtamasn» https://m.edso00.ru/00ae1886
Heoprannueckue u OpraHudecKue

29 KI/ICJ'II)OTH. HeOpFaHI/I‘{peCKI/Ie " bubmorexa IOK

https://m.edsoo.ru/00ae1886
OpraHHYECKHUe OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUE COCAMHCHUS.
30 r I;HCTI/I‘ICCKEUI CBHSL bubmmorexa LIOK
https://m.edsoo.ru/00ae1886
HEOPTaHMYECKUX U OPTaHHYECKUX
BCIIIECTB
31 Ponb xumuu B oOecrieueHrn bu6mmorexa [IOK

9KOJIOTMYECKOH, SHEPreTUYECKON U

https://m.edso0.ru/00ae1886
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MUIIEBON O€30MMACHOCTH, Pa3BUTUHI

METUTIAHBI
o | et |
S —— https://m.edso00.ru/00ae1886
33 UYenoBek B MUpE BEILIECTB U 1 bu6mmoreka [IOK
MaTepHaoB https://m.edso0o.ru/00ae1886
34 XHUMHS U 370pPOBbE YECIIOBEKA 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae1886
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






