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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMa 1O XUMHHM Ha YypOBHE CpeAHEro oémero obOpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpa3oBanuu B Poccuiickoi
Qeneparuny, Tpe0OBaHUN K pe3ylbTaTaM OCBOCHHS  (enepalabHOi  00pa3oBaTEIbHOM
nporpammel cpennero obmero oopazoBanus (DPOII COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mpemnoaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepanum,
peaNM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJIOkKEeHUN «CTpareruu
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0I0OB K pa3paboTKe MHporpaMMbl IO XUMHUHU, K OINPEIENIEHUI0 001Iei
CTpaTeruu oO0y4eHus, BOCIIMTAHUS U PAa3BUTUS O0YyJarOIUXCs CpeACTBaMHU Y4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHIIENTYaJIBHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COIep)KaHMsl, pPe3ylbTaTOB OOYyYeHUS H
TpeOOBaHUH K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTenbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIAM 3TAllOM pealin3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOYEBBIX
LEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO o0O0pa3oBaHUs. OTH ILIEHHOCTH
KacaroTcsl MIO3HAHUS 3aKOHOB MPHPOJIbI, (POPMUPOBAHHUS MUPOBO33PEHHS M OOLICH KYyJIbTYPbI
YeloBeKa, a TaKXKe OKOJOTHYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO H
npupoaHoit cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4arOIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XUMUs», COAEPKaHHE U TOCTPOCHUE
KOTOpPOTO OMNpENENIeHbl B MPOTrpaMMe IO XHMHU C Y4E€TOM crneuu(UKd HAyKd XUMHH, €&
3Hau€HUs B MO3HAHUU MPUPOABI U B MAaTEpUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AI[MHN, B CO3/JIaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEJICTABICHUS
00 OKpyKaroIlleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHHUS B3aMMOCBS3U
MEXIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMU €CTECTBEHHbIMM HAayKamMH, XHUMHsS cCTala
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIIELIIHOTO Tpyla M
KU3HH KaXJ0ro wieHa oOmiecTBa. CoBpeMeHHass XUMHUS KaK HayKa CO3HaTeNbHasl, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HJKOJOTHYECKONW O€30mMacHOCTH |
OXpaHBbI 3JJOPOBbS.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CpEIHEro ooOuiero oOpa3oBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HOJATOTOBKY OOYYaromIMXCs, HEOOXOAMMYIO UM JUIS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOIOJDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiromiuMu  ipeaMeTa  «XHUMHs» SIBISIIOTCSL 0a30Bble Kypcbl — «OpraHudeckas
xumusa» U «O01as 1 HeopraHu4yeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opmMupoBaHUE JAaHHOW CUCTEMbl 3HAHUH
Opyd HM3Y4YCHUU TMpenMeTa O0ecIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB ¥ TEOPUI XUMHH.

Crtpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01as U1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CUCTEMHOIO IMOAX0J]1a K M3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TAKKE€ Ha YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HArOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COCIMHEHHI. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus MepBOHAYaIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tog HOBBIM yriom 3peHus B mpeamere «XuMUs» 0a30BOTO ypOBHS PaccMaTpUBAETCA
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(axToIOrNUecKre CBEJCHUS O BEIECTBAX M XUMHUYECKOHW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O0yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAUCHHE TEPHOANYECKOr0 3aKOHa C OOIIETCOPETHYECKUX M METOIOJIOTHYECKUX ITO3UIINH,
IyOKe MOHSATh HCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaXXKHEWIIHMX BELIECTBAaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUUECKUX PEAKLHUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NMPOTEKaAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABATEIBHOM H
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ JJIs TOMOJHEHUSI 3HAHUN, pelIeHUs
MHTEJUICKTYAJIbHBIX M KCIIEPUMEHTAJBHBIX MCCIEN0BATEIbCKUX 3a7ad. B 1emom conep:kanue
yaeOHOro TpeaMera «XUMHUs» JTaHHOTO YPOBHS U3YYCHHS OPUEHTHPOBAHO HAa (OPMHPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TWHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTb IIPUPOJIHBIX SABJIECHUN IIYTEM SKCIIEPUMEHTA
W peIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMU (aKTaMH W TCOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mnane peicHrda 3aJad BOCIIHMTAaHHA, pPasBUTUA W COLHMAIM3alllun 06yqa}01m/1x05{
MNPUHSITBIE TMPOTPAMMON TIO XUMHH TMOAXOABI K OINPEACNCHUI0 COJAEPKaHUS U TMOCTPOSHUS
npeaMera TpeaycMaTpuBaroT (pOpMUPOBaHUE YHHBEPCATBHBIX YYCOHBIX JNEHCTBUH, MMEIOIIHX
6&30B0€ SHAYCHHUC IUI pa3IMYHBIX BUAOB ACATCIIbHOCTU: PCIICHUA HpOGHeM, IIOHUCKa, aHaJIn3a 1
00paboTkn wHOpMaIUK, HEOOXOMAUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHI/IMaIOHl€I>'I Ba>XHO€ MECTO B ITIO3HAHUHN XUMHUU.



B npakTtuke npenonaBaHus XUMUU Kak Ha yPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMsl, TaK U
HAa YpOBHe cpenHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJeH H3y4eHHs] MpeaMeTa HampaBJICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpu3HAETCST (QOPMUPOBAHME OCHOB XHUMHUYECKOW HAyKW Kak oO0rnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo JaHHOW TOYKE 3pCHHs TJIABHBIMH IEJISIMH H3y4YeHUs MpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

(dbopMUPOBaHHE CUCTEMBl XMMHUYECKHUX 3HAHUH KaK BaKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JeXaT KIIOYEBBIC MOHATHUS, (DyHIaMeHTalIbHbIC
3aKOHbl M TEOPUM XUMHHM, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M IIOHHUMAHHUE CYIIHOCTH
JOCTYMHBIX O0O0OOIIeHUII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
pPa3BUTHUS U CTAHOBIICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEICTABICHUNA O HAYYHBIX METOAaX I[MO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsS YMEHH OpPUEHTHUPOBATHCS B MUpPE
BEIIECTB M XHWMHMUYECKUX SIBJICHUHM, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JI€ATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJIFOICHUEM TIPABHII O€30IMaCHOTO OOPAIICHHS ¢ BEIECCTBAMH.

Hapsiny ¢ atum, copepxartenbHasi XapaKTepUCTUKA IIeJIeH U 3a/lay U3Y4YCHUs MpeaMeTa B
nporpamMme 1o XM yToO4YHCHaA U CKOPPCKTUPOBaHa B COOTBECTCTBHH C HOBBIMU IIPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeH
CTENEHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMIYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aIllH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOcO0aMu U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU IS pEeLICHUs
MPaKTUYECKHX 3a]1a4.

B cBa3m ¢ atum npu MH3YUYCHUM MNOPCIMETa «XHUMHUS AOMHUHHUPYIOIIECC 3HAYCHUC
an06peTa10T TakKuC OCJIN U 3aJa4M, KaK:

ajganTanus OoO0y4Jarommxcs K  YCIOBUSM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopmupoBaHrne y OOYYalOMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIT),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMYHBIX BHJIOB JESITEIHLHOCTH: PEUICHUS TPOOIIeM,
NIOWCKa, aHamu3a u o00paboTKM HMHPOpPMALUU, HEOOXOIUMBIX s HPUOOPETEHHUs OIbITa
NEeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHW XMMHH, a TaKXKe U OLEHKH C
MO3HILMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJI0BEKa U IPUPOTHYIO CPEY;

pa3sBUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
00yJaromuxcs: CHocoOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHANIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoepKaHUA;



dbopMupOBaHUE U pa3BUTHE y 00YUAIONINXCS aCCOLMATUBHOIO U JIOTMYECKOTO MBIIIICHHUS,
HAOJI0/IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHUCTHYECKOW HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUs IPHUPOJHOIO
paBHOBECHs, OCO3HAHUA HEOOXOJUMOCTH OEpeKHOr0 OTHOLIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
rPAMOTHBIX PELICHUH B CUTYyaIUAX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHUSAMH.

B yuebHoMm mnaHe cpenHero o6miero oOpa3oBaHHs MpeaAMET «XUMHUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0mee 4nciio 4acoB, OTBENEHHBIX IS M3YYEHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmiero oOpazoBanms, coctaBisieT 68 yacoB: B 10 kmacce — 34 waca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COAEPKAHHUE ObYYEHMSA
10 KJIACC
OPITAHUYECKAS XUMUA
Teopernyeckne 0CHOBBI OPraHU4eCKON XUMHH

IIpeamer oOpraHudeckod XUMHUHU: €€ BO3HUKHOBEHHME, pAa3BUTHE W  3HAYCHUE
B IIOJIyYE€HUH HOBBIX BEUIECTB U MaTepUajoB. Teopus CTpOECHUs OpPraHUYECKHX COCIUHEHHUH A.
M. bytnepoBa, €€ ocHOBHble NojoXkeHUs. CTpyKTypHble (OpPMYJbl OPraHUYECKUX BEIIECTB.
I'omomnorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEOUHEHHAX — OJMHApPHBIE U
KpaTHBIC CBA3H.

[TpencraBienue o Ki1acCUPUKAMU OPraHUYECKUX BelecTB. HoMeHknaTypa opraHmueckux
COeIMHEHUIN (cucTemMaruyeckas) M TPHUBHAJIbHbIE Ha3BaHHUS BaKHEHIIMX NpeaCTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN: 03HAKOMIJIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB IPU HarpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWYECKUH psan. MeTraH W 3TaH — mpocTeiliue
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peaklUuWd 3aMeleHus |
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeimune
MPEJICTABUTENIN AJIKEHOB: (HU3MYECKHE W XUMHYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPU3aLlNN ), TOIYYEHUE U IPUMEHEHUE.



Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYECKHE
cBoMcTBa (peakuus moaumepu3anun). [lonydeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raloreHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), [TOJyUYCHHE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHue, (puU3MUecKHMe M XHMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAaHMs), IOJyYEHUE M IHpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceoticmea (peakyuu 2ani02eHUPOBaAnUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCHYHOCTh  apeHOB. ['eHeTmdeckas CBsSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHYECKHiA, KaTaTUTHYECKHiT), mupoim3. [IpoaykTsl mepepaboTku He(hTH, UX TPUMEHEHHE B
MPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOyKTHI €ro nepepadboTKu.

OKCIepUMEHTAIbHBIE METOJbI M3YUYEHHS BEIIECTB U MX MPEBPAICHUN: 03HAKOMIICHHE C
oOpa3iaMu TIacTMace, KayaykoB U pe3uHbl, KOJUICKIuN «HedTh» 1 «YTroiby», MogeTupoBaHue
MOJIEKYJI YTJIEBOAOPOJOB U TallOT€HOMPOM3BOAHBIX, IPOBEICHUE IPAKTUYECKONH pPabOoThI:
MI0JIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peakuuu (Maccel, 00BbEMa, KOJIWYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHue, (U3HUecKue Hu
XUMHUYECKHE CBOMCTBA (pEaklMU C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJIAMHU, TOPEHHE),
IpUMeHEHNE. BOOOpOAHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. /[elicTBME METaHOIa U 3TaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHuoroaroMHEIE CIIMPTHI. OTHICHIIINKOIL U TIMLOEPHUH: CTPOCHHC, (1)I/ISI/I‘-IGCKI/IC u
XUMHYCCKHE CBOMCTBA (BBaHMOHCﬁCTBHe CO IICJIOYHBIMU METAIJIaMH, KAYECTBCHHAA PCAKIIHUA Ha
MHOI'OAaTOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHCHI/IC rimnepruHa U
OTHUJIICHT JIMKOJIA.

®DeHo: CcTpOoeHUE MOJICKYNBI, (U3WYECKHEe W XHMHYSCKHE CBOHCTBA. TOKCHYHOCTB
denona. [Ipumenenue genomna.

AJIBI[CTI/II(BI " KenoHul. (I)OpMaJ'IBI[eFI/IIl, afeTajbACruj: CTpPOCHHUC, (bI/ISI/IquKI/IC )51
XMMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS W BOCCTAHOBJICHUS, Ka4YCCTBCHHBIC peaKHI/II/I),
MOJIYYCHHUE U IPUMEHCHHUC.

OOHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTH.. MypaBbUHAs U YKCYCHasi KHUCIOTHI:
cTpoeHue, PU3nYecKre u XUMUIECKUE CBOMCTBA (CBOICTBA, 00IIME AJIs KJIacca KUCIIOT, PeaKIIus
sTtepudukanmm), MoiydeHne U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAs KHUCIOTHI Kak



MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIIEE JIENUCTBHUE.

Crnoxnble 3¢Upbl KaKk IPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX I(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIys yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
NpOoCTEHIINA MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (pU3MUYecKHe W XMUMHYECKHe
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcunom meau(ll), oxucieHne aMMHayHBIM PpPacTBOPOM
okcunma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TJIOKO3bI), HaxOXJIEHHWE B MPHUPOJE,
pUMEHEHUe, buoornueckas poib. DoTocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTFOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpou3, KaUeCTBEHHAs Peakus C HOJ0M).

OKCIIEPUMEHTAIbHBIC METOJIbl M3YYEHHsI BEIECTB W WX MPEBpAIICHUN: MPOBEICHHE,
HAOMO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicTBue rmnepuHa ¢ rugpokcuaom menu(ll)), anpaernmoB (okucieHue
aMMUauHbIM pacTBopoM okcuga cepeopa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmalia C HMOJOM), MpPOBEIEHUE MPAKTUUECKOM paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA MWJIM NPOAYKTAa pEaklUHU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YC€CKUC COCIUHCHU.

AMUHOKHUCIOTH Kak aMpOoTepHbIe OpraHnueckue coequHeHus. duznueckre U XUMUYECKHE
CBOMCTBa AaMHUHOKHCIOT (Ha TpUMepe INIHMIMHA). buonornyeckoe 3HaYeHHWE aAMHUHOKHUCIIOT.
Ilentunasl.

benku kax mpupoNHBIE BBHICOKOMOJEKYJSpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TpeTH4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OENMKOB: TUIPONM3, ICHATYpaIus,
KaueCTBEHHBIC PEaKIIMK Ha OCJTKHU.

BKCHeDI/IMeHTaHLHBIe METOAbBI M3YVYCHHUA BCIICCTB H HX HDGBD&HIGHI/IﬁZ Ha6J'IIO)IeHI/Ie n
OMKCAaHHUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BbicokomouieKyIsipHbIe COeIUHEHHUS

OcHOBHbBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U ITOJIMKOHIEHCALINS.

OKCIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.




MexnpeIMeTHEIE CBSI3H.

Peanuzanus MeXIpenMETHBIX CBSI3eH IpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI 4epe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX IOHATHH, Tak U
MIOHATUH, ABISIOIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTEe3, KiacCu(UKaIUs, TMEPUOTUIHOCTh, HAONIOJCHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: Matepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPI€TUUECKUI YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Bbuonorus: kinerka, opraHusM, Ouocdepa, oOMEH BeUIECTB B OpraHusMme, (pOTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJILHOI'O IMUTAHKUA, MOIOIIUC CPCACTBA,
JICKAPCTBCHHLIC U KOCMCTUUYCCKHE MTPLriapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHHU

XuMHUeCKUi snmeMeHT. AToM. Sapo aroma, H30TOMBL. OJEKTPOHHAas 000J0YKa.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHas KOH(UTYpaLus aTOMOB.

[lepmonnueckuit 3akoH u Ilepuonuueckas cucremMa XHUMHUYECKUX 3ieMeHTOB /Jl.
N. MenneneeBa. CBsi3b NEPUOAUYECKOr0 3aKoHAa M [leproguyeckol CUCTEMbl XHUMUYECKHX
sanemenToB JI. U. MenneneeBa ¢ COBpeMEHHOW Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
N3MCHCHUS CBOﬁCTB XUMHUYCCKUX DJIEMCHTOB U 06pa3yeM},1x UMHN HpOCTBIX U1 CJIOXKHBIX BCIICCTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemecTBa. XHUMHUYECKash CBs3b. Buabl XUMUYECKOW CBSI3U (KOBaJieHTHAs
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA U JTIOHOPHO-aKIENTOPHEIN). BomopoaHas cBsi3b. BanieHTHOCTS.
DIEKTPOOTpULIATENBHOCTh. CTENeHb OKUCIEHUs. IOHBI: KaTUOHBI 1 aHHOHBI.



BemiecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTtue o nucnepcHbIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PAaCTBOPBI. MaccoBas 10y
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHknmatypa HeOpraHUYecKuX
BEIECTB. ['eHeThyeckass CBsI3b HEOPraHMYECKHMX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuusa. Kiaccupukanuss XUMHUECKUX peakuili B HEOPTaHUYECKOW U
OpPraHUYECKON XUMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTb OT pPa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIvu.
Xumuueckoe paBHoBecHe. DaKTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle HlaTense.

OnekrponauTuueckas auccouuanus. CunbHbele U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KHUCasl, HEHTpallbHas, LIeoYHasl.

OKHUCINTEIFHO-BOCCTAHOBHUTEIILHBIE PCaKIu.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckass cucremMa xumuueckux snemeHtoB JI. M. MenpeneeBa», uzyueHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmroaeHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKeHUE NMEPOKCUIA BOAOPOAA B
IPUCYTCTBUM KaTaJI3aTopa, ONPEACIEHUE CpPedbl pPAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, peakMM MOHHOTO OOMEHa), MPOBEACHNE NPAaKTHYEeCKOH paboTh
«BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaKkIum.

PacuérHbie 3a1a4u.

Pacuérel 1o ypaBHEHHMAM XUMHUYECKHUX PEAKLIAN, B TOM YHCIIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILECTBAY.

Heopranuveckasi xumust

Hewmeramiel. [Tonoxxenue HemeTauioB B [leproandeckoii cuCTeMe XUMHYECKHX JJIEMEHTOB
J. . MenneneeBa u 0COOEGHHOCTH CTpOCHHsSI aTOMOB. DU3HUECKHUE CBOWCTBA HEMETAJLIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOT€HOB, cephl, a3zora, (docdopa,
yrJepoaa U KPEeMHHUS) U UX COSAMHECHUN (OKCHIOB, KHCIOPOJICOACPIKANTUX KUCIIOT, BOJJOPOTHBIX
COETMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnsl. [lonoxenue meramios B [lepuoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB [l
. MenneneeBa. OCOOCHHOCTH CTPOCHHSI 3JEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmiue



¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJICKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJui, KaJdbllUHd, MarHwi,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

OO6mmue criocoObl MoTy4YeHus: MeTalIoB. [IpuMeHeHne METalIOB B OBITY M TEXHHKE.

3KCHCDI/IMGHT2UIBHBIC METOJABI HM3YYCHHUA BCHICCTB W HX HDeBDaIJ_[eHI/II\/JII HN3YUCHHUC
KOJIJICKIIMH «MeTtamael u CILJIaBbI», O6p8,3].IOB HCEMCTAJUIOB, PCHICHUC OBKCIICPUMCHTAJIbHBIX
3a1a4, Ha6J'IIOI[eHI/Ie u OIIMCaHHC JACMOHCTPAINOHHBIX n na6opaToprlx OIIBITOB
(B3aHMO[[eI>'ICTBPIe rHApOoKCHUaa AJIOMHHHUA C paCTBOpaMH KHCJIOT U H.[GJIO‘-IGfI, Ka4C€CTBCHHBIC
pC€aKIu Ha KaTHUOHBI MeTaJ'IJ'IOB).

PacuérHble 3a/1a4umn.

Pacuétel maccel BemiecTBa Ui 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEAaKLMM BEIIECTB, pacdE€Tbl mMacchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA ¥ KH3Hb

Posib xumun B obecnieueHNH IKOJOTHUECKON, SHEPTETUIECKON 1 MUIIEBON OE30MaCHOCTH,
pa3sBUTHUM MeIULMHBL. [IOHSATHE O HayuyHBIX METOAAX IIO3HAHMSA BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLMINAX MPOMBIIUIEHHOTO  MOJIYYEHHS
BAOKHEUIIUX BELICCTB.

UYemoBek B MHpe BELIECTB M MATEPUANIOB: BAXKHEHMINME CTPOUTENbHBIE MATEpUAIIBI,
KOHCTPYKIIMOHHBIE MAaTe€pUallbl, KPACKU, CTEKJIO, KE€paMUKa, MaTepuaibl I D3JICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHUS.

Xumus u 3J0POBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
ImpaBujia 0e30ImacHOTo HUCIIOJB30BaHUA npenapaTroB OBITOBOI XUMHNHU

B [TIOBCEHEBHOU KU3HMU.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NMpU M3ydeHUU OoOILIell U HEOpraHM4eCKOW XMMHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABJISIOLUIMXCA CUCTEMHBIMU JJIS OTJENBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SBJICHHE.

®dusnka: marepusi, SHEPrHs, Macca, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, H30TOII,

pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, PU3NUECKUE BEIIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTh.
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buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHoorus: XUMHYSCKas IMPOMBIINIJICHHOCTE, METAJIIIYPIHs, IPOU3BOACTBO CTPOUTECIbHBIX

MaTcpurajoB, CEIbCKOXO03SIHUCTBEHHOE IMponu3BOACTBO, nuicBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IIPOMBINIJIEHHOCTD, IMPOU3BOJACTBO KOCMETHYECCKUX npcIiapaTos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XWMMUWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OO0YyYaroLIMMMCS
IpOrpaMM CpegHero obiiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOTrpaMM CpeAHEro o0Iero 00pa3oBaHus SBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MTOIXO/.

B coorBercTBUM C CUCTCMHO-ACATCIBbHOCTHBEIM IIOAXOAOM B CTPYKTYPEC JMYHOCTHBIX
pPE3yJIbTaTOB OCBOCHUA IIPEAMCTA «XuMusg» Ha YpPOBHEC CpPECOHETO O6I_I_ICI"O 06p330BaHI/I${

BBIJICJICHBI CIICAYIOIHUE COCTABIIAIOIINC:

OCO3HaHWE OOYYAIOIIMMHUCA POCCHMCKON TPa)KTaHCKON HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIN4Yue MOTHBAITUU K O6y‘-ICHI/II-O;

[[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHWIH JHMYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEN ¥ HCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKU XUMHUU;

FOTOBHOCTh M CIOCOOHOCTH 06yqa}omuxcs1 PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTHU

HNCHHOCTHO-CMBICJIIOBEIMU  YCTAHOBKaMH, [MPUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHYCCKOI'O
oOpa3zoBaHus;
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HaJIMYUE IIPaBOCO3HaAHUA 9KOJIOTHYECKOMH KYJIBTYPEI U CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH KU3HCHHBIC I1JIaHbI.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B CIMHCTBE
y’-Ie6HOﬁ u BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBETCTBUH C TYMAHUCTHYCCKHUMHU,
COI[MOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBCHHBIMH LIEHHOCTAMH H HJ€aJaMHd POCCHICKOTO
TpaXXJ1aHCKOTI'O O6H_ICCTBa, IIPpUHATBIMU B O6IJ.[CCTB€ HOpMaMHU U IIpaBUJIaMU IIOBCACHMUA,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JUYHOCTH 00YYarOIIUXCS.

JIMuyHOCTHBIE pE3yAbTaThl OCBOCHHS IMpEeaMeTa «XUMHUS» OTPAXKAIT cHOPMUPOBAHHOCTD
ONbITa IO3HABATEIbHOM M MPAKTHUUECKOW JESITEeIbHOCTH OOydYaroUIMXCsl 10 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kmaHCKOro BOCIIMTAHMS:

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEeHHUS K
3aKOHY U NPaBONOPSIKY;

NpeaACTaBJICHHUA O COLOHUAJIBHBIX HOpMax M IIpaBHJIaX MCKIMYHOCTHBIX OTHOIIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOp‘lCCKOﬁ JACATCIIbHOCTU IIPU CO3AaHUU y‘le6HBIX IIPOCKTOB,
PECLIICHUN y‘IC6HBIX U IIO3HABATCIIbHBIX 3a1a4, BBIIIOJJHCHHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAThH U MNPUHHUMATh MOTUBbBI, HAMCPCHH, JIOTUKY U apI'YMCHTBI APYTIUX
IIpU aHaJIU3€ Pa3JIMYHbIX BUAOB y‘-IG6H01>i JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY W HAyYHOMY HACIEOUI0 OTEYECTBEHHOMU
XHMHH,

YBaAXXCHHUA K HNPOHECCY TBOPUCCTBA B obnactu TCOpPHUU W TPAKTUYCCKOTO MPUMCECHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTUKCHUA HAYKH €CTb PE3YyJIbTAT MJIMTCIBbHBIX Ha6ﬂl-0,[[eHHfI,

KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

HHTEpECa W I1IO3HABATCJIBHBIX MOTHUBOB B IIOJYUYCHHHM W MNOCICAYIOMIEM aHaJINU3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XHUMHUYECKUMHU  SBJICHUSIMHU,
U IPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI U

IIEHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TOBEJCHHE M TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUMA dTUX TTOCTYITKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:
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MOHUMAaHHUS IICHHOCTEW 3M0pOBOTO0 M 0Oe30macHOTro oOpa3a JKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYSCKOMY 3JI0POBBIO;

coOIOIeHsT TIPaBMJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KA3HU U B TPYJOBOM JAEATEIIBHOCTH;

IMOHUMAaHHA NCHHOCTH MpaBUJl HHAUBUAYAJIBHOIO HW KOJIICKTUBHOI'O 0e3011acHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIIHUX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHHUS TOCJIEICTBUN W HENPUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aJIKOTroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBAaTENILCKOM J1€ATENIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHWU NPAKTUYECKUX 3a7a4 COIHATBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO Mpodecchil pa3mudHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXXEHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBUAYAIBHOM TpaeKTOpUH OOpa3oBaHMUS,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILIEHHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHUsS TJI00aJILHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6J’ICM, BJIMAHHA S9KOHOMHUYCCKHUX
mponeccoB Ha COCTOAHHUC HpHpO)IHOfI U COIMAJIbHOMN CpCabI;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUN XUMUM JJIS peumicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTHUBHOTO HENPUATHS JCUCTBUM, NPHHOCAIINX BPEA OKpPYKAKOUIEH NPUPOIHOU cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUg Pa3sBUTOTO OSKOJOITMYECKOI'O MBIIIIICHUS, 9KOJIOTHYECKOM KYJbTYpPBI, OIIbITA
JCATCIIBHOCTH 9KOJIOTHYECKOI HAIpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATHCA HMHU B
HOSH&B&TCHLHOﬁ, KOMMYHI/IKaTI/IBHOﬁ n COI.IH&J'ILHOﬁ IIPAaKTHUKCE, CIIOCOOHOCTH U YMCHHUA aKTUBHO

MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:
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C(OPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBCHHOM MPAKTHKH;

MOHMMAaHUA CcHeNUUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpE KaK O €QUHCTBE IMPUPOJbI U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHHU I COBPEMEHHOH IWBUIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€CTIeueHNN yCIOBUN YCHEIIHOTO TPYJa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTH METOAOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yMEHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAaKTOB M UMEIOIINXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS AJId pCICHUA HpO6JICM
B PCAJIbHBIX XKU3HCHHBIX CUTYAllUAX;

HWHTEPECA K IMO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHMIO U CamMOOOpa30OBaHUIO, K
AKTUBHOMY TOJYY€HHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3IUyHbBIX cdepax mnpodeccunoHambHOM
JeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOEHHUS y4eOHOro TmpeaMera «XHUMHUS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe I (OPMUPOBAHUS MHPOBO33PEHUS] OOYYAIOIIMXCS MEXAUCIUITINHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U crienr(uKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpyTHE);
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YHHUBEpCaIbHbIE yueOHble  JeiCTBUS (mo3HaBaTeNbHbIE, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOH TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCalbHble y4yeOHble JEHCTBUS B I103HABaTEIbHOH W
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHble pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU yUCOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMU.

OBJIaIIeHI/le YHUBEpPCAJIbHBIMH y‘leﬁﬂbIMl/I NMo3HaBaTEJIbHbBIMU IlEflCTBHHMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOATCIIBHO (1)OpMy.]'II/IpOBaTB U aKTyaJIM3UupOBATH HpO6J'IeMy, BCCCTOPOHHEC eé
pacCMaTpuBaTh,

ONpeACIITE HCIIN ACATCIBHOCTU, 3aJdaBas IMapaMETpbl W KPUTCPUU HUX HJOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHHUHI HpI/IéMBI JJOTHYCCKOT'O MBIINIJICHUSA — BBIICIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHAaBJIMBATL WX B3aUMOCBA3b, HUCIIOJIB30BATH
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB n fIBJ'IGHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I B€IICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTaHAaBJIMBATb NPHUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTHL JIOTUYCCKUEC PACCYKICHUA (I/IHI[YKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMEPHOCTH U IMMPOTHBOPEUYNA B paCCMAaTPUBACMBbIX SABJICHUAX, q)OpMYJ'H/IpOBaTI)
BBIBOJbBI U 3aKJIIOUYCHU A,

INPUMEHSTh B MpoOIlecce MO3HAHMSI, UCHOIb3yeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeINU, TPe0OPa30BbIBATH MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) 2JIEMEHTA,
Xxumuueckass (GopMylnia, ypaBHEHHE XHMHUYECKON peakuud — TpUd pEIIeHuHd Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTUYECKUX 3a]ad, IPUMEHATb HAa3BaHHBIE MOJCIIBHBIC IIPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUCCKUX PEAKIIHIA;
(I)OpMyJII/IpOBaTL oejanm MW 3aJadu  HUCCICAOBaHHUs, HMCIIOJIB30BaTh IIOCTABJICHHBLIC U

CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

15



BJIaZICTh HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEJCHUS YYCHHYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/AOB peIlIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TIO3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManuu (HAY4IHO-TIOMYISApHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBiIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMUYHBIE METOJABI IMPU IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /1JIs BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBLIX CUCTCM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe C XUMHUYECKOU
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

3aJaBaTh ~ BOMNPOCHl IO  CYIIECTBY OOCyXJaeMod TemMbl B  XoJe JAuajora
W/AW AUCKYCCHH, BBICKA3bIBaTh HJIeH, (HOPMYIUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHU S MIPEJIJIOKEHHOMN 3a/1auu;

BBICTYNIaTh C MPE3CHTALMEH pEe3yNbTaTOB I[MO3HABATEIbHOW AESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBIIOJHEHUH XUMHYECKOIO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4aeOHOTO MIPOEKTA u dbopmyaupoBaTh BBIBOJIBI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCICAOBAHUM IYTEM COIVIACOBAHMS IO3ULUN B XOJIe
00cyxaeHuss 1 0OMEHa MHCHHUSIMU.
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OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeylaraéMblii aropuT™M JIeHCTBUN NpU BBIOJHEHUU Y4EOHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH JeITeNbHOCTM Ha OCHOBE caMmoaHalu3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIIACC

HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «OpraHquCKaﬂ XUMHUA» OTpaXKarOT:

c(hOpPMUPOBAHHOCTH NMPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMMHM B TMO3HAHUU SIBICHUN MPUPOJBI, B (HOPMUPOBAHUM MBILUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (GYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW [Uisi pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XMMHYECKHUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs: 000JI04YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpali€HHas), MOJIb, MOJSpHas Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHAIbHAS TPYMIa, paguKal, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN P, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOAEpXKAIUUE COCAUHEHUS, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUN S3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHWs, JEKAIIHE B OCHOBE IMOHMMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOU JECSATEIBHOCTH YEI0BEKA;
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c(OpMHUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIC MPU3HAKN MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMUPOBAHHOCTh YMEHUH HCIIONH30BATh XUMHYECKYIO CHUMBOJUKY IJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTb YMEHUI yCTaHAaBJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OINPEAeNEHHOMY KJacCy/TpylIe COeIUHEHUMH
(YriaeBoJopozpbl, KHCIOPOJ UM a30TCOJACpXAllUe COCIUHEHMs, BBICOKOMOJIEKYIPHBIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiatype (IUPAC), a Taxxe
IPUBOANUTH TPUBHMAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOINMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLEPHUH, (eHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAsl KUCIIOTa, IJI0K03a, (QpyKTO3a,
KpaxMall, [eJUII0JI03a, TIIHULVH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUAbl XUMUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA IMPUMCHATH ITIOJIOKCHHA TCOPUHU CTPOCHHA OPraHUYCCKUX
BCIIICCTB A. M. BYTJ'IepOBa JJIA 00BSACHEHHST 3aBUCHMOCTH CBOWCTB BCIHICCTB OT UX COCTaBa H
CTPOCHU; 3aKOH COXPAHCHUA MACChI BCUICCTB;

c()OPMHUPOBAHHOCTh YMEHUH XapakTepHU30BaTh COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENEH Pa3IMYHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeTan, STaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTaHOJ, YTUJIEHTINKOIb, TIUIEPHH, (EHON, aleTalbIeru/l, MypaBbHHasl U YKCYCHas
KHCITIOTBI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKIUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HCTOUYHUKH YIJIEBOJAOPOJHOTO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHUS 110 XHMHYECKUM YpaBHEHUSM
(Macchpl, 00bE€Ma, KOJIMYECTBA HMCXOJHOIO BEIIECTBA MU NPOAYKTAa PEAKIUU MO H3BECTHHIM
macce, 00BéMy, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAYyYHOTO
MO3HAHUS, WCIOIb3YEMbIX B XHMHHU IPU HM3YYEHUH BEIIECTB M XUMHYECKHX SIBIICHHUI
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUS ISl TPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaAllUSIX, CBI3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOaTh MpaBUiIa MOJIH30BAHUS XUMHUECKOW MOCYIOU H

1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMU IO BBIIIOJIHCHUIO HaGOpaTOpHBIX XUMHNYCCKHUX OIIBITOB,
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c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKLMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpuU
HarpeBaHuM, IIBETHbIC PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMM M JIAOOPATOPHBIM 00OpPYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOT0 H3KCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUil U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3Horo
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMs] CBOETO 3/I0POBbS U
OKpY’Karollled MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS HA YKUBBIE OPraHU3MbI
ONpEeNIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMmbica Tokaszarens I[IJIK, moscHsTs Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUIA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA. YMCHHC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBJ’IGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUNX OOYYAFOIIUXCS: YMEHHE UCITOJIB30BATh PEIbe(HO-TOUSHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[MpenmerHbie pe3yiabTaThl OCBOCHUS Kypca «OOmas W HEOpraHWYecKas XUMUS
OTpPaXxaroT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUICHUSI W KYJAbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pPEeHICHUA TMPAKTUYCCKUX 3aJad U OSKOJOTrM4YE€CKHU 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAIJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMUECKasi  pelIeéTKa, THUIBl XWMHYECKUX  pEaKIHil, pacTBOp, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklMd, XHUMHUYECKOE€ paBHOBECHE); TEOpPMM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoandeckuit 3axkoH JI. W. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHeHI/ISI 158 HpeBpaH_leHI/I}I 3Hepmn HpI/I XUMHNYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JIe)KallMe B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTH XHUMHNUYCCKHUX SIBJIGHHP'I,
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(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBC, MOJIYYCHUU U 0C30I1aCHOM HCIIOJb30BaHHH
BaKHEHIIINX HEOPTraHNYCCKUX BECIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

c(OpMHUPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABIMBATh
WX B3aMMOCBS3b, UCIIOJIbH30BAaTh COOTBETCTBYIOIIME MOHSTHS MPU OMUCAHUH HEOPTaHUYECKUX
BEIIECTB U UX MPEBpaIllCHUM;

c(OpMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XMMHUECKYIO CHUMBOJUKY JJISI COCTAaBJICHUS
dbopMyNl BENIECTB W ypPaBHEHUH XWMHUYECKUX PEAKIU, CHCTEMATHYECKYI0 HOMEHKIIATYpY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
VIJICKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeramiéHas HM3BECTb, MUTHEBAas COJlAd, MUPUT U

ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENITh BAJIEGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
9JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XMMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJUIMuecKasi, BOJOPOJAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUI yCTAaHABIMBAThH MPUHAJICKHOCTh HEOPTAaHMUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe CoOeInHEHU (IIPOCThIEe BEIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pPAacCKpbIBaThb CMBICH Iepuojgudeckoro 3akoHa /I
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATHU3MPYIOUIYIO, OOBSICHUTENbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHUN  XapaKTEepH30BaTb JJEKTPOHHOE CTPOEHHUE  AaTOMOB
XUMHUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XMMUUYECKHUX 3J1€MEHTOB /Jl.
. MenaeneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-dJE€KTPOHHBIC OPOUTANIN», «IHEPreTHYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COCIMHEHUHN 1O mepuojam u rpynmnaM Ileproandeckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB /.
H. Menneneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATh) 00IIME XUMUYECKHE CBONCTBA
HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB, MOATBEP/KIATh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIUIL;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XUMHUYECKHE PEAKIUU 10 Pa3TUIHBIM
npu3HaKaM (YHCIy W COCTaBy pEarupyrolnux BEMIECTB, TEIIOBOMY JGh(dEKTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHHS PEAKIUN PA3IUYHBIX THUIIOB, MOJTHBIE
U COKpalEHHBbIC YPaBHEHUS pEakluii MOHHOTO OOMEHA, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaKkuuu UayT A0 KOHIA;

c(OpMUPOBAHHOCTh YMEHUU TPOBOAUTH PEAKIMH, TMOATBEPKAAIOIINE KaueCTBEHHBIN

COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABaTh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;
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c(OpMUPOBAHHOCTh YMEHHMH pPaCKpBIBaTh CYHIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEakIuu OT
pa3auYHbBIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUUYECKHE IIPOLIECCHI, JIEKAIlUe B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C)OpMHUPOBAaHHOCTh
npeacTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCT YMEHHUHM TPOBOJUTH BBIYUCICHHUS C HCIOJb30BAaHUEM MOHSITUS
«MaccoBasi 0l BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUN TIa30B MPU XUMHYECKHX
peaKusax, Macchl BEIIeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEHIECTB, TEIUIOBOTO 3(PdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MaCChl BEILIECTB, IPEBPALLCHUS U COXPAHEHHUSI DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue NepokcHaa BOJOPOAA B MPUCYTCTBUM KaTallu3aTropa, OMNPEIEIIEHUE CpPEeJibl
pPacTBOPOB BELIECTB C NMOMOIIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIMH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4y no TtemaMm «Metamsl» U «Hemeramibl») B COOTBETCTBMM C TNpPaBUJIAMH  TEXHUKH
0€30I1aCHOCTH MPH OOpallleHUH C BELECTBAMHU U JIAOOPATOPHBIM 000pyI0BaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKHU AHAJIMU3UPOBATHL XHMUUYCCKYIO I/IHq)OpMaLII/IIO,
MMoJIy4yacMyr0 M3 pPasHbIX HCTOYHUKOB (CpeI[CTBa MacCoBOM KOMMYHUKAIIUH, I/IHTepHeT u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY>KaIOIIeH MPUPOIHON Cpebl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA JKHUBBIE OPTraHU3MBI
ompeeNEHHBIX BEUIECTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMmepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEIOBEKA;

JUIA 06yqa}01m/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBBA: YMCHHUEC HNPHUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJJaX MO3HAaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSL CIIENBIX U CIA0OBUAALIMX 00YYarOIIMUXCS: YMEHHE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmuectBo wacos DnekTpoHHbIE (IUPPOBEIC)
n/m Bcero| Konrposbubie [IpakTryecKue obpasoBatenbHbIe Pecypehl
paboThI paboThI
‘Pamen 1. Teopernyeckne 0OCHOBbLI OPraHM4ecKOil XUMHH ‘
1.1 |[Ipenmer oprannueckoit xumuu. Teopus cTpoeHus 3
opraHnyeckux coequuennii A. M. byriepona

‘I/ITOFO 0 pasaeny H 3 H ‘
‘Pamen 2. Y1ri1eBOA0pPOAbI ‘
‘2.1 HHpe)lem,HHe YTIEBOAOPO/Ibl — AJKAHbI H 2 H H H ‘
‘2.2 HHenpez[eJn,HHe YTJIEBOJOPOIbI: ATKEHBI, AJIKAINCHBI, aJTKUHBI H 6 H H 1 H ‘
‘2.3 HApOMaTquCKHe YIJI€BOJOPO/IbI H 2 H H H ‘
‘2.4 HHpI/IpOI[HHe UCTOYHUKH YTJIEBOJOPOJIOB U UX MepepadoTKa H 3 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Pamen 3. Kuciopoacoaep:xamnue opraHn4ecKue CoeJuHECHN ‘
‘3.1 HCanTLL denon H 3 H H H ‘
‘3.2 HAnLnemz{H. Kap6onoBsie kucnotbl. CiioxHbIE 3QUPHI H 7 H H 1 H ‘
‘3.3 HYFJIGBO):[H H 3 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Pamen 4. A3oTcoaep:kamye OpraHudecKue coeIMHeHUus ‘
‘4.1 HAMI/IHBI. AMMHOKHUCIIOTHL. benku H 3 H H H ‘
‘I/IToro 0 pa3feiny H 3 H ‘
‘Pasnen 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHnaCTMaCCH. Kayuyku. Bonokna H 2 H H H ‘
‘I/ITOFO o pazaeny H 2 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 I 2 I |
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11 KJIACC

No HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMbl KomnnuectBo yacos | DnexTpoHHbIe (U POBLIE)
n/m Bcero| KonrponbHbie I[IpakTHyecKue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThl
‘Pawe.ﬂ 1. TeopeTuyeckne OCHOBbI XUMHH ‘
1.1 ||Crpoenne atomoB. [leprnonnueckuii 3akoH u [lepuoanueckas 3
cucteMa xuMudeckux sneMenToB J[. 1. MenaeneeBa

‘1.2 HCTpoeHHe BerecTBa. MHOrooOpasue BemecTB H 4 H H H ‘
‘1.3 HXI/IMI/I‘-IGCKI/IG peakuuu H 6 H 1 H 1 H ‘
‘I/ITOFO 0 pasaeny H 13 H H H ‘
‘Pamen 2. Heoprannveckasi XuMusi ‘
21 [Meranm: L6 | | | |
‘2.2 HHeMeTaJIJII)I H 9 H 1 H H ‘
‘2.3 HCB;{3L HEOpPraHUYECKUX U OPraHMYECKUX BEIIECTB H 2 H H H ‘
‘I/ITOFO 0 paszeny H 17 H H H ‘
‘Pamen 3. XumMus H KU3Hb ‘
‘3.1 HXI/IMI/IH Y KU3Hb H 4 H H H ‘
‘I/IToro o pazaeny H 4 H ‘
(OBLLEE KOJMYECTBO YACOB I10 IIPOTPAMME | 34 | 2 [ 3 [ |
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Konrtposbhsle | Ipaxrnueckue || ©0Pa30BaTeNbHbIe pecypenl
paboThl paboThl

‘1 HHpez[MeT OpPraHUYeCcKO XUMHH, €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE H H H H ‘
2  ||Teopus ctpoeHus opranndeckux coeaunenuii A. M. Bytneposa, eé

OCHOBHBIE [10JIOKEHUS
3  |[[IpencraBiieHue o kiaccupuKauyu oprannyeckux seuiects. Homenkmnarypa|| 1

(cucremaTuyeckas) U TPUBHAJIbHbIE Ha3BaHUSI OPraHUYECKUX BEILLECTB
‘4 HAJIKaHbII COCTaB U CTPOEHUE, TOMOJIOTUYECKHAN P H 1 H H H ‘
‘5 HMeTaH U 3TaH — MPOCTEeNHIINE NPEICTAaBUTENN AJIKAHOB H 1 H H H ‘
‘6 HAJ'IKGHBIZ COCTaB U CTPOCHHUE, CBOICTBA H 1 H H H ‘
‘7 H3TI/IJ'ICH U NIPOIUJIEH — MPOCTEHIINE MTPEICTABUTENN AIKEHOB H 1 H H H ‘
8 |[[IpaxTmueckas padota Ne 1. «[lomydenue sTHiIeHA U U3YUEHHE €TI0 1 1

CBOMCTBY
9 ||[Ankaguensl. byraguen-1,3 u merunoyranguen-1,3. [lonyuenue 1

CUHTETUYECKOTO KayuyyKa 1 pe3UHbI
10 ||AnKUHBI: COCTaB U OCOOCHHOCTH CTPOSHHS, TOMOJIOTHYECKHH PSII. 1

AneruneH — NpocTeHInii MpeAcTaBUTEb ATKHHOB
‘11 HBLIqI/ICJIeHHﬂ 110 YPaBHEHHUIO XMMUYECKON peaKIiu H H H H ‘
‘12 HApeHH: 0en301 1 TONIyoJ1. TOKCHYHOCTh apEHOB H H H H ‘
13 |lenermdeckas CBSI3b YIIIEBOIOPOJIOB, MPHHAIICKAIINX K PA3THIHBIM

KJ1accam
14 |[IpupojHbIe HCTOUHUKHU YTIIEBOJIOPOIOB: IPUPOTHBIN Ta3 U MOMYTHBIE 1 0

He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ mepepadboTKu
15 |[IpupojHbIe HICTOUHUKHU YTIIEBOIOPOIOB: IPUPOTHBIN a3 U MOMYTHBIE 1

He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ epepadoTKH
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Konrponshsie || Ipaktuyeckue | ©0PasoBaTelbHbie pecypebl
paboThl paboThl

‘16 HKOHTpOJ'IBHaH pabora 1o pazzaeny «YTIeBOI0POIbI H 1 H 1 H H
‘17 HHpe):[eanHe OJTHOATOMHBIE CIIUPTHI: METAHOJ M 3TaHoJI. BogopoaHast CB$I3BH 1 H H H
‘18 HMHoroaTOMHHe CHUPTHI: STUJIICHTIIMKOIb U TIUIICPUH H 1 H H H
19 ||®enon: ctpoeHHe MOJEKYIbI, PU3HMUECKUE U XUMUYECKHE CBOUCTBA, 1

MPUMEHECHHE
‘20 HAJH)I[GFI/II[I)IZ dbopManbIeTHI U alleTalbAeTu . ALICTOH H 1 H H H
21 ||OmHOOCHOBHBIE TIpEACTHHBIE KAPOOHOBHIE KHCIOTHI: MypaBbHHAS U

yKCyCHast
‘22 HHpaKTI/IquKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBI» H H H 1 H
23 ||CteapuHOBas M OJICMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH BBICIINX

KapOOHOBBIX KUCIIOT
‘24 HMHna KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUEC H H H H
25 ||CnoxxHble 3GUpHI KaK IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['uapoaun3

CJIOKHBIX 3(hUpOB
‘26 H)KI/IpLI: THIPOIU3, IPUMEHEHUE, OMOJIOTUYEeCKasi POJIb KUPOB H H H H
27 ||YrneBoabl: cocTaB, Knaccudukaius. Baxxnelme npeacTaBuTenu:

TIII0K03a, PPyKTO3a, caxaposa
‘28 HKanMan 1 TSJITI0JI03a KaK TPUPOTHBIC TTOTUMEPHI H H H H
29 |[KouTpombHas paboTa o pazaerny «Kucinopoacoaepkamye OpraHnuecKue 1

COEIMHEHUS»
‘30 HAMI/IHBIZ METHUJIAMUH U aHUJINH H H H H
31 ||AMHHOKHCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCMHEHUS, HX

Ouosiornyeckoe 3HaueHue. Ilentuabt
‘32 HBCJ‘IKI/I KaK MPUPOIHBIC BEHICOKOMOJIEKYIISIPHBIE COSTMHEHUS H 1 H H H
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontposbhsle | Ipaxrnueckue || ©0Pa30BaTeNbHbIE pecypenl
paboThl paboThl
‘33 HOCHOBHBIG HOHATHUS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN H H H H
34 ||OcHOBHBIE METOIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH.
[TnacTmaccel, Kayuyku, BOJIOKHA
(OBIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME | 34 | 2 | 2 H
11 KJIACC
Ne Tema ypoka ‘ KonnuecTBo yacos ‘ DJEeKTpOHHbIE IU(PPOBHIE
n/m Bcero|| Kontponbiete || ITpakTideckue ||00Pa30BATEIbHbIC pecypesl
paboTHI paboThI
‘1 HXI/IMquCKHﬁ ayIeMeHT. ATOM. DJIeKTpOHHAsE KOH(DUTYpalnsi aTOMOB H 1 H H H |
2 |[epuoanueckuii 3akoH u [leproandeckas cucreMa XuMu4Ieckux snemenTon J1. 1. 1

MeHI[eJ'IeeBa, HUX CBA3b C COBpCMCHHOﬁ TeOpHeﬁ CTPOCHUA aTOMOB

3 |3akOHOMEpHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U UX coequHeHuH mo| 1
rpynmnam U nepuojam. 3HaueHue NepruoNYEcKOro 3aK0Ha U CUCTEMbI XUMHUYECKUX
anemenToB .M. Menneneesa B pa3BUTUU HAYKU

4 ||CtpoeHue BelecTBa. XUMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJIEHTHOM CBS3U. BogopoaHas cBsA3b

S BanenTHOCTS. 3HeKTp00TpI/II_IaTeHBHOCTB. CreleHb OKUCIICHUS. BemectBa 1
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUSA

6 |[[TonsTHe O AUCTIEPCHBIX crcTeMax. MICTHHHBIC M KOJUIOWAHbBIE pacTBOphl. MaccoBast | 1
JIOJISl BEILIECTBA B PacTBOPE

7 |Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX coeIMHeHui. ['eHeTnaeckas 1
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB

8 |Knmaccuduxanus XUMUYECKUX PeaKkIiii B HEOPraHMYECKOH U Opranndyeckor xumuu. | 1
3aKOH COXpaHEeHMsI MAacChl BEILIECTB; 3aKOH COXPAHEHHUS U MPEBPALCHHs SHEPTUU
YU XUMHUYECKUX PEaKIHsIX

o

[N

HCKOpOCTB pCaKkIuu. OGpaTI/IMLIC pCaknuu. XHUMHUYECKOe PAaBHOBECHUC

27



No Tema ypoka KonugectBo gacos DnexTpoHHbIE U(POBBIE
n/n Beero|| Kontponbisre || [paxtiueckue ||00Pa30BaTENbHbIE pecypCh!
paboThI paboThI
10 |[[TpakTrueckas padora Ne 1. «BinusiHIE pa3anyHbIX (AaKTOPOB HA CKOPOCTh 1 1
XUMHYECKON PeaKIum
11 |Onexrponutryeckas nucconmanys. [lonstue o BogopoaHoM nokasarene (pH) 1
pacTBopa. Peakuuu nonHoro ooMena. ['uposin3 opraHu4eckux U HeOPraHMYECKUX
BEILIECTB
12 ||OkucnuTenbHO-BOCCTAHOBUTENbHBIC peakiun. [loHsTHE 00 3NeKTpoin3e paciiaBos || 1
¥ PacTBOPOB COJICH
‘13 ‘ KonTponbsHas paboTa no pa3zaeny «Teoperndeckue OCHOBBI XMMUN H 1 H 1 H H
14 | Meranbl, ux nonoxxenue B [lepuoamueckoii cucreMe XMMUYECKUX 3JIeMEHTOB /1. 1
. MenneneeBa 1 0COOCHHOCTH CTpoeHUs aToMOB. O01mue pu3ndeckne CBOWCTBA
METaIIOB
‘15 ‘ CrutaBbl METAIUIOB. DJICKTPOXUMHUYCCKHIA PSIJT HATIPSDKEHHUI METAIIOB H 1 H H H
16 | Xumuueckue CBOMCTBA BAKHEHIITMX METAUIOB (HATPHUil, KaJIHii, KaIbIUH, MATHUH, 1
ATIOMUHUI) U UX COeTMHEHUI
‘17 HXI/IMI/ILIGCKI/IG CBOMCTBA XpoMa, M€ M UX COCTUHEHH H 1 H H H
‘18 HXI/IMI/I‘-ICCKI/IG CBOMCTBA IIMHKA, JKejle3a U UX COeNMHEHH H 1 H H H
19 |[[Mpaktrueckas padota Ne 2. "PenieHne 3KCrepUMEHTATBHBIX 314 10 TeMe 1 1
«Mertanms»"
20 |Hemeramnbl, ux nonoxxenue B [lepuoamueckoii cucreme xumuaeckux sinemenTon J1. | 1
U. MenneneeBa 1 0cCOOEHHOCTH CTPOCHUS aTOMOB
21 | ®usnueckue CBOICTBAa HEMETAIUIOB. AJIIIOTPOIUSI HEMETAILIOB (Ha IpUMepe 1
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
‘22 HXI/IMquCKHe CBOWCTBA TJIOTEHOB, CEPBI U KX COCTMHEHHH H 1 H H H
‘23 HXI/IMquCKHe CBOMCTBa a30Ta, (hocodpa U MX COeTUHEHHH H 1 H H H
‘24 HXHMI/IquKHe CBOICTBA yriepo/a, KpeMHHS ¥ UX COSANHEHUI H 1 H H H
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No Tema ypoka ‘ KonugectBo gacos ‘ DnexTpoHHbIE U(POBBIE
n/n Beero|| Kontponbisre || [paxtiueckue ||00Pa30BaTENbHbIE pecypCh!
paboThI paboThI
‘25 HHpI/IMeHeHI/Ie BAXHENIIINX HEMETAJUIOB U UX COEQUHEHUI H 1 “ H H
26 ||O6oGIIeHNE ¥ cUCTeMaTH3alMs 3HaHuil 1o Teme «Hemeramas». Beraucienus mo 1
YPaBHEHUSM XUMHYECKHX PEAKIMA U TSPMOXHUMHYCCKUE PACUEThHI
27 |[Ipaktuueckas padota Ne 3. «PerieHne 3KCriepUMEHTATBHBIX 32144 TI0 TeMe 1 1
"Hemeramis"»
‘28 HKOHTpOJ‘IBHaH pabota o Temam «Metamib» U «Hemeramib H 1 H 1 H H
29 |[HeopraHnuyeckue U OpraHHYECKUe KUCI0ThI. HeopraHuueckue u opraHudeckue 1
OCHOBaHUS
30 ||AMdoTepHbIe HEOPraHMYECKHE U OPraHUYECKUE COeIUHEHHS. | 'eHeTHYeCcKast CBSA3h 1
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB
31 ||Pojb XUMHHU B 00CCIICYCHUH IKOJIOTHYCCKON, SHEPIreTUYCCKOM | MUIIEBOM 1
0€30MacCHOCTH, PA3BUTUN MEIUIIMHBI
32 |[IpeacraBneHus 00 OOMIMX HAYYHBIX MPUHIMITAX TPOMBIIUICHHOTO MOTYYCHHS 1
Ba)XKHEUIIINX BEIIECTB
‘33 ”qu'IOBeI( B MHpE BEIECTB U MaTepHajoB H 1 H H H
‘34 HXI/IMI/IH U 37I0POBBE UEIOBEKa H 1 H H H
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 34 | 2 [ 3 H
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