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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepalbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabdOTKe MpOrpaMMbl O XUMHH, K ONPEISICHHUIO OOIIei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLENTYaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMUYECKOro o0pa3oBaHHA. OJTU LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMuyeckoe oopazoBaHue 00y4arOIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOpPOrO ONpEJENEHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAYEHUs B O3HAHUU MPUPOJIBI U B MaTEepUAIbHOM )KU3HM OOILECTBA, @ TAKXKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJbTYphl, HEOOXOJUMBIM YCIOBHUEM YCIIEUIHOTO TpyAa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJlaTeNbHasl, KaKk Hayka
BBICOKMX TE€XHOJOIMH HalpaBjeHa Ha pelleHue INI00ANbHBIX MPOOJIeM yCTOMUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHU» U «O01Ias 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE JTaHHOW CHUCTEMbI 3HAHUN
IpU HM3YYCHHM MpeaMeTa o0ecrneyrMBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHs IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs TEOPETHYECKH MaTepual u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAUYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECCKUX M METOJOJOTHYSCKUX ITO3HIIHH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 KkiaccoB naieMeHTaMu  COJAEpKaHUS, HMMEIOUUMU
KyJIbTYPOJOTHYCCKHIA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B T03HABATEIBLHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiemMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpenMeTra « XUMUs JaHHOTO YPOBHS U3yYeHHUs OPUEHTHPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA
U pElIeHHUs MPOTHBOPEUUN MEXIy HOBBIMHU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mmane pemieHus 3amad BOCHHUTAHMS, DPA3BUTHS U COLUANIM3AINH O0yYarOIUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JCSITSIBHOCTH: PEIICHUS MPoOJIeM, IIOUCKa, aHAIN3a U
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmiero o0Opa3oBaHUs, TMPU  OMNPENEICHHH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMUPOBAHHE CHCTEMbl XHMHUYSCKHX 3HAHMHA KaK Ba)KHEUIIEH COCTaBISIOMIEH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (¢dopMUpOBaHHE U Pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMEHHUW W CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOMIOJECHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUs] IpeIMeTa B
mporpamMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJAaBaHUU XUMHUU B OOJbIICH
CTENEeHH OTAAETCA MPEINOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi oOO0ydeHwus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHMs] 3HAHUM M MPUMEHEHUS UX B PEaTbHOM JKU3HU VISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpPOBaHWE MHTEIUICKTyaIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCS KIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE JJI PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MTO3UIIMHA DKOJIOTHYECKOW 0€30MaCHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOWCKA M aHaIN3a YYeOHON U HayIHO-TIOMYJISIPHOW HHPOPMAIIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U [TPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pONM B  pEIIEHWH TJI00aNbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYPCOB M COXPAaHEHUs IMPUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEICHUN B CUTYALIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B y4yeOHOM maHe cpemHero oOmero o0pa3oBaHus NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOIN 00sacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX Ui M3yUYEHHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4eCKON XUMHUU: €€ BO3SHUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMudecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuecKas) M TpHUBHAJIbHbIC HA3BaHMUA BAKHEUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YUYEHMsI BELIECTB U MX MPEBpAILCHUN: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIUH TUIAPUPOBAHHMS,
rajJloreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U OJIMMEpU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINI MpeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE W NpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoaHblil ra3 u nomnyTHble HEPTIHBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yrosib ¥ MPOIYKTHI €10 NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opraHu4eckue coeJuHeHust

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJaMHu COUpPTOB. JlelficTBUE METaHOIa U 3TAHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KAayeCTBEHHBIE DPEaKLMN),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MoiaydeHue M mnpuMmeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas poib )KUpOB.

VYrneBoJpl: cocTaB, KilacCU(pHUKaIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJIbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THApOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peaKIMu OJHOATOMHBIX CIUPTOB (OKUCIeHHe dSTaHona okcuaom meau(ll)), MHOroaTOMHBIX
CUpTOB (B3auMojelcTBHE MulepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEJECHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMepe IMLIMHA). buonornuyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISApHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUAPONIU3, CHATypaIus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHUS BEIIECTB W UX INPEBPALICHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypaunusi OCNKOB MNpU HArpeBaHUM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCAMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpHOE 3BEHO, CTEIECHb MOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHass macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS M TOJTUKOHICHCAIIHUSI.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3zamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBS3€ IpU UM3y4YeHHUU opraHumdeckoid xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSTHH, SBJISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHSTHSA: SBJICHHE, HAay4dHBIH (AaKT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, TMEPUOAUIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

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

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBBIEe MTPOIYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBI. JJEKTpOHHas 000J0dYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmueckas cucrema xuMuueckux dieMeHtoB /I, .
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJSIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKOW CBS3U (OOMEHHBINH M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BELIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIMX K Pa3JIMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (akTopoB. OOpaTuMble peakluu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOpOB BEILECTB: KHUCIIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoOJIeNiell  KPUCTAUTMYECKUX PpEemETOK, HAONIOACHWE U OINWCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
ONpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCAJIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUeCKOl padoThl «BinusHue pa3nuuHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cuctemMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETaIoB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meramnos B [lepruogudeckoi cucteMe XMMUYECKUX IEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KoJUleKuuu «MeTaibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, pPEIIEHUE AKCIEePUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0Gecrie4eHu HKOJOTMUECKOM, SJHEPreTHYeCKO 1 MUILEeBOH O€3011aCHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MAaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAHMS ITPETIApaTOB OBITOBOW XMMUU B MOBCETHEBHON JKHU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHUSA: Hay4HbI (akr, rumoresa, 3aKOH, TEOPHUS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, INPOTOH, HEHTPOH, WOH, M30TOII,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

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

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/JICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHMS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHME O0YYAIOLUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHUN JIMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPABOCO3HAHUS SKOJOIMYECKOH KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM M HJeajJaMHU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS NpenMeTa «XHUMUsS» OTpakaroT cHOPMHUPOBAHHOCTD
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYILIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENLHOCTHU MPHU CO3JaHUM YYEOHBIX MIPOEKTOB,
peleHnH yueOHbIX M IM03HABATEIbHBIX 33/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPyAa YUEHBIX U MPAKTUKOB,;



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLIEM aHaJIU3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CHOCOOHOCTH OLIEHUBATh CUTYallUW, CBS3aHHbIE C XWUMHYECKUMH SBJICHMUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPHI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIro/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAMHM B OBITY, IOBCEJHEBHOMN
YKU3HU U B TPYIOBOM J1€ATEINBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHUS K TPYLy, JIOJSIM Tpyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJMBHUIYaJIbHOM TpaeKTOpuu 00pa3oBaHUS,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOLIEHUS K MPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMHUHM JUIsl PELLIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE MOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeun(UKN XUMHHM Kak HayKH, OCO3HaHHMA €€ poiau B (POPMHUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B pPa3BUTHU MEIULUHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUS AenaTb 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JUIs peleHHs polieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHUPOBO33PCHUA O6yanOHIHXC$I MCKIUCHOUIIIIMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHON TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;

CIIOCOOHOCTh ~ OOYYAIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIe yueOHBbIE JAEWCTBHUS B IO3HABATEIbHOU U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU yqe6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeeNATh LENN NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TpPHU3HAKKM TOHATUH W yCTAaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIC, IEAyKTHUBHBIC, 110 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEINU, IPE0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJEJbHbIE MPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4YaE€MbIX BEILIECTB U XUMUYECKUX pEaKIUil.

2) 6a30BbIe HCCIeA0BaTENIbCKHUE el CTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJAaTh 32 XOJOM IIpolecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONbIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOAOB peIIeHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBouyHble TocoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BHUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpOpMaLKu, HeOOXOIUMOM [T BBIMOJIHEHHS YUeOHbIX 3a/]au ONpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KadyeCTBE CPEACTBA MNPH padoTe ¢ XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKTa M (OPMYJIUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIPHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO ITO3HABATENbHYIO JAESITEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PCIICHHA MPAKTHYCCKUX 3adad U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U IPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJIATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIbHOCTh, XHWMHUYECKasi CBf3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS OpPraHUYEeCKHX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHUX SIBJICHUMN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHl/If/'I BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/JI, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOMN) (HOpMysT OpraHM4eCKUX BEIIECTB
U ypaBHEHUUM XMMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KIIACCy/Tpymme COeauHEeHUN
(YrmeBomopoabpl, KHCIOPOA H  a30TCOAEpXKAIIMe COCNWHEHHUS, BBICOKOMOJICKYJISIPHbBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMUICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHON, (OopMaibJCTHA, aleTaabIeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHUAbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTWwieH, Oyramuen-1,3, merwnOyraaueH-1,3, OenHsou,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIUIEPUH, (PEHON, aleTaIbISTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIL;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHUMUYECKUM YpPaBHEHUSM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIESCTB WIIH MMPOTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHMS, KCIONb3YEeMbIX B XHMHUU TMPH M3YyYECHUU BEIIECTB MU XUMHUYECKHX SBICHUUN
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOJHATh XUMHUYECKHHA HKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOMyUYEHUE HTHIICHA U HU3YUYEHHE €ro
CBOWMCTB, KAaueCTBEHHBIC PEAKIIMM OpPraHMYEeCKHX BEIISCTB, JICHATypalus OEIKOB TIpH
HarpeBaHUU, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUH C MPABUIAMH TEXHUKHU 0€30MaCHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTaOOPaTOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YyIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3almucu YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHUYCCKYHO WH(OpMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U APYyTUX);

c(OpMUPOBAHHOCTh YMEHUH COOMOJaTh MpaBWIa HKOJOTHMYECKU IIeIeCO00pa3sHOro
MOBEJICHUS B OBITY M TPYJOBOH JEATEIHHOCTH B IEJIIX COXPAHCHHS CBOCTO 3JI0POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
onpeAenEéHHBIX OpPraHMYeCKUX BeUIecTB, MOHWMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax CrocoObl YMEHBIIECHUS U MPEIOTBPAICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpains ais 3anucu XumMudeckux Gopmyir.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XMMHUHU B TO3HAHUM SIBJICHUH MPHUPOIBI, B (HOpPMUPOBAHHH
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad4 M HKOJOTMYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJIArarollue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAUINYeCcKas, BOJOpOJHAs),
KpUCTANTMYECKass  pemeérKka, TUIBl XUMHYECKHUX  pEaKIHid, pacTBOp, DIIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
NEKTPOJIUTUYECKON auccouuanuu, mnepuoandeckuit 3akon JI. M. MenneneeBa, 3akoH
COXpaHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jekaliye B OCHOBE IIOHMMAaHMsI NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUI,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW I TEITHPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIME MOHATUS NPU OMMCAHUHM HEOPTaHMYECKHX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
dopMyn BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHWs OTACIbHBIX HEOPTaHUYECKHUX BeIlecTB (yrapHblid ras,
YIJEKUCIBIA Ta3, aMMHUak, rameéHas M3BeCTh, HeraléHas W3BECTb, NMUTbhEBAas COJa, MUPUT U
ApyTHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIEISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUSI XUMUIECKAX
3JIEMEHTOB B COEAMHEHUSX PA3JIIMYHOTO COCTaBa, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAs, MOJICKYJSIpHasi, MOHHAs, METaJUIMUecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XMMHUECKUX 371eMeHTOB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam [lepuogudeckoit cucremsl XumMudeckux snemeHTon /. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKMMH BEIeCTBAaMU C IIOMOIIbIO ypaBHEHMIl
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YUYaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKIUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PEeaKIIHii;

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

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE NPOMBIIIUIEHHOTO MOJIYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro >(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
1abopaTOPHBIM 000PYIOBAHHEM, a TAKXKE MpaBUIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKUHUSMHU IO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MOMOUILI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaM «Metamnel» u «Hemeramib»y) B COOTBETCTBMM C NPaBWJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMALHIO,
MOJIy4YaeMyI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBAa MacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHHUA B OBITY M TPYAOBOH NEATEIbHOCTH B IEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHui JI. bpains as 3anucu XumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3 Bbu6mmoteka [JOK
M. bytneposa
[Ipenmer oprannyeckoit xumun. Teopus
1.2 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3 Bbu6mmoteka LJOK
M. bytneposa
1.3 BBOJIHBIN KOHTPOJIb 1 bu6nmorexa LIOK
Uroro no pazgeny 7
Pasnen 2. Yraesonopoabt
HenpenenbHbie yraeBOIOPOIbI: ATKEHBI,
2.1 pel YIICBOROPOA 6 1 Bubmiorexa LOK
QJIKaTUCHBI, aJTKIHBI
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U
2.2 PHPOA y AOPOA 3 1 bubmuoreka [TOK
uX nepepadoTka
2.3 ApoMaTnyecKkue yriieBoAaopo bl bubmuorexa [IOK
2.4 [IpenenbHbIE YTI€BOAOPOIBI — AJTKAHbI 6ubmmorexa [JOK
Hroro no paszneny 13
Paznen 3. Kucinopoacoaepsxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 bubmuoteka [IOK




Anbneruasl. KapOoHOBBIE KHCIIOTHI.

3.2 7 bubnunorexa LIOK
CrnoxxHbie AUPBI

3.3 VYri1eBo b 3 bubnuorexa [{OK
Hroro no pazneny 13
Pa3znea 4. A3oTcoaepxanue opranHnyecKkue coeuHeHust

4.1 AMUHBI. AMHUHOKUCTIOTBI. benku 3 bu6nmorexa [IOK
Hroro no pasneny 3
Paspnen 5. BeicOKOMOJIEKYISIPHbBIE COCAUHEHUS

5.1 IInacrmaccel. Kaydyku. Bonokna 2 bubnuorexa [IOK
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 38




11 KJIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Koutpoabubie IIpaktuueckue (uupposbie)
NPOrpaMMsbl Bcero
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XUMHUYECKUX 3 bu6mmoreka [IOK
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 Butmorexa LOK
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 1 1 bubnunoreka [JOK
14 BBOJHBIN KOHTOJIb bu6mmoreka [IOK
Hroro no paszneny 14 bubnuoreka [IOK
Paznen 2. Heoprannueckasi xXumust
2.1 MerTanasl 1 bu6nmoreka [JOK
2.2 HemeTamisr 1 1 bu6mmorexa [IOK
53 CBsi3b HEOPTAaHUYECKUX U OPTaHUYECKHUX ) BuGmiorexa [IOK
BEIICCTB
Hroro no pazneny 17 bubmuoreka [IOK
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bu6mmorekxa [IOK
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
IIpenmeT oprannyeckoii XuMuu, €é
1 P P ’ 1 bubnuoreka [IIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoCHHSI OPTraHUIECKUX
2 coequHenuniit A. M. bytieposa, eé 1 bu6mmoreka [IOK
OCHOBHBIE ITOJI0KEHUSI
[IpencraBnenue o knaccuukanum
opranmyeckux BemniecTB. Homenkiaarypa
3 P P 1 bubmmoreka [JOK
(cucremaTuveckas) ¥ TpPUBUAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJIKaHBI: COCTaB M CTPOCHHE
4 . P ’ 1 bubmmoreka [IOK
TOMOJIOTUYECKHUH PsiJT
MertaH U 3TaH — OPOCTEUIIINE
5 P 1 bubmuorexa [JOK
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 bubnuotexa [JOK
OTHIIEH U IPOINMUIECH — IPOCTEHIIINE
7 P P 1 Bu6miorexa [OK
MIPEACTABUTEH AIKEHOB
IIpaxTnueckas padora Ne 1. «ITomyuenue
8 P P . Y 1 1 bubnmoreka [JOK
ATUJIEHA Y U3YUYE€HHE €0 CBOWCTB)
Ankanuensl. byranuen-1,3 u
9 MetunoyTtanuen-1,3. [Momyduenue 1 bubnmuorexa [JOK

CHUHTCTUYCCKOI'O KayuyKa U pC3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAll. ATIETHIICH — bu6mmorexa [IOK
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB
Brruncnenus mo ypaBHEHUIO XUMHYECKON

11 P Bu6miorexa [[OK
peakuuu
Apensbl: 0eH30iI U TOJIyosI. TOKCUYHOCTH

12 p y bu6mmoreka [IOK
apeHOB
I'eneTnyeckas CBSA3b VIIIEBOLOPOIOB

13 4 P ’ bubnuoreka [IOK
MPUHAUICKAIIUX K Pa3IMIHBIM KJIaccaM
[IpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN a3 U MOy THBIC HEPTIHBIC bu6mmoreka [IOK
ra3el, He)Th ¥ MPOIYKTHI €€ TIepepaboTKH
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOJIHBIN a3 U MOy THBIC HEPTIHBIC bu6mmoreka [IOK
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepadboTKu
KonTtponsHasg pabota mo pasaei

16 p p p y bu6nmoreka [JOK
«YTIIeBOOPOIBDY
IIpenensHblE OQHOATOMHBIE CIIUPTHI:

17 p p Bu6miorexa [OK
METaHOJ ¥ 3TaHOJI. BoopoaHas cBS3b
MHOroaToMHBIE CHUPTHI: STUIECHIIIMKOD U

18 P bubnuotexa [JOK
TIIALIEPUH
denoi: cTpoeHne MOJIEKYIIBL, GU3NYECKUE

19 P . yet, ¢ bubaunorexa [IOK
Y XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
Anpnerunsl: GopMaibaerua U

20 dop bubnmuorexa [JOK
areTanbaerug. AeToH
OIHOOCHOBHEIE IIPEEILHBIE KAPOOHOBEIE

21 P P Bu6miorexa [OK
KHCIIOTBI: MypaBbUHAs M YKCYCHAst

22 ITpakTruyeckas pabora Ne 2. «CBolicTBa bubnuorexa [IOK




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENIN BBICIIMX KapOOHOBBIX bubmmoreka [IOK
KHCIIOT

24 Mpblia Kak coiu BLICH_II/Ii( KapOOHOBBIX BuGmiorexa LIOK
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX bubnmnoreka [JOK
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE, BuGmiorexa LIOK
OMoJIOTNYecKast POJIb KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxwueiime npencTaBuTeNu: rir0K03a, bu6mmoreka [IOK
bpykTo3a, caxaposa

98 Kpaxman u nemirono3a kak mpupoHbie BuGmorexa OK
MOJIUMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxaiine opraHuuecKre bubmmoreka [JOK
COCTUHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIAH bu6mmorexa [IOK
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OpPraHMYECKUE COETUHEHUS, UX bubmuorexa [IOK
Ouosnorudeckoe 3HadeHue. [lentuabt

39 benku kak npupoiHbIE Bu6morexa LIOK
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH ) BuGmrorexa IOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIC METOJIBI CHHTE3a bu6mmoreka [JOK




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 bubmuorexa [JOK
KOH(UTYypaIus aToMoB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XUMHUYECKUX 351eMeHToB /1. 1.

2 A . 1 bu6mmoreka [IOK
Memnpeneesa, UX CBS3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX COCMHEHHH 10
TpyIIaM U NepuoaaM. 3HaueHUe

3 Py P 1 bubmmoreka [JOK
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
Pa3BUTUU HAyKU
CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

4 BU/Ibl; MEXaHU3MbI 00pa30BaHuUs 1 bubnnoreka [JOK
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okuciecHusa. BeniecTsa

5 1 bu6mmorexa [IOK
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUS
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.

6 VcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 bubnnorexka [JOK

MaccoBas 107151 BEIIeCTBa B pacTBOPE




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

bu6mmoreka [IOK

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

bu6mmoreka [IOK

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

bu6mmoreka [IOK

10

11

12

13

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bu6mmorexa [IOK

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

bu6mmorexa [IOK




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

bubmuorexa [JOK

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

19

[IpaxTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

bu6mmoreka [IOK

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyecKkre CBOMCTBAa HEMETAILIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XUMUYECKHE CBOMCTBA TaJIOTEHOB, CEPBI U HX
COEJIMHEHU I

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

bu6mmorexa [IOK

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeINHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COCIMHEHU

bubmuorexa [JOK

bu6mmoreka [JOK

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110

bu6mmoreka [IOK




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 1 bubmumoreka [IOK
"Hemetasst"»

28 KontponsHas pabora o Temam «MeTtasuibby 1 BuGmiorexa LIOK
n «Hemeramism

29 Heoprannueckue u opraHn4eckue KucioThl. 1 BuGmmorexa LOK
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1 BuGmiorexa LIOK
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumun B 00ecriedeHIU SKOJIOTUYCSCKOI,

31 SHEPreTUYECKOM U MUIIEBON 0€30I1acHOCTH, 1 bubnnoreka [JOK
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 oOMIMX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1 bubnnoreka [JOK
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 bubnuoreka [IOK

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 bubnuorexa [JOK

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knace/ Pynsuruc I'.E., ®enpaman @.I°., AkunoHepHO€e 00111eCTBO
«3natenscTBO «IIpocBemieHuey
* Xumus, 11 knacc/ Pynsuruc I'.E., ®enpaman @.I°., AKninoHepHOe 00111€CTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
xumus, 1 O0xnace Pyasutuc I'.E

xumus, | 1knacc Pyasuruc I'.E

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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