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oOpazoBanus»; henepanbHON paboyeil mporpaMMbl CpeHETo 00IIero 00pa3oBaHus
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IHosicuuTeALHAA 3aNIUCKA

PabGouast mporpamma mo xuMuu pa3paboTaHa Ha OCHOBE (QeaepabHOMI
paboueil mporpamMMel.

XUMHUYECKOE oOpa3oBaHHe ABIIACTCSA HEOTBHEMJIEMOU 4acCTbIO
oOpa3zoBaHHOCTH 0Oy4aronuxcsi. OHO CIIYKUT 3aBEPIIAIOIIAM dTAIlOM pean3aIiuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJIOBEKa, a TAK)KE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpupoHON cpene. Peanmusyercs xumudeckoe oOpa3oBaHHE OO0YyYarOIIMXCA
CpelICTBaMH YYeOHOIo MpeaMeTa « XUMHUsD), COJIEp)KaHUE U MOCTPOEHUE KOTOPOTO
OTIPE/ICJICHBI B TMPOTPaMME MO XUMHUU C Y4ETOM CHEeHU(UKHA HAYKU XUMUH, €€
3HAYEHMs B MTO3HAHUU MPUPOJBI U B MAaTEPUAIbHON KU3HHU OOIIECTBA, a TAKXKE C
y4€TOM OOITUX IeJIe U MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE
CHUCTEeMBI cpeaHero oomero oopazoBanus B Poccuiickoit ®denepanuu. Tak,
HarpuMep, Tpu  (OPMUPOBAHUHU COJIEPKAHUS TpeaMera «XUMHUS» YUTCHBI
CJIETYIOITME TIOJIOKEHUS O Crieln(PUKe U 3HAYCHUN HAYKU XUMUHU.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK WUTPAaeT 0COOYIO POJib B
COBPEMEHHOW IMBWIM3AINH, B CO3JJaHUM HOBOW 0a3bl MaTepUATbHON KYJBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, B
CO3JaHHE LIEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaloUeM MHUpPE KAaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOopoe (PopMHpyeTcsi B XMMUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBS3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU U BO3MOKHBIMU O0JACTAMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XUMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpylla W KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XMMHS Kak Hayka
CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUICHUE
rJI00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

VYyeOublii mnpeamMer «XUMHUS» OPUEHTUPOBAH MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOJTOTOBKY O0YYalOIIUXCsl, HEOOXOUMYIO UM JIJIsi BEIpaOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIOYEHUS B KH3Hb COLUYMA,
NpOJOJKEHUS  o0Opa3oBaHUs B Pa3lUYHBIX  O0JAcTAX, HE  CBSI3aHHBIX
HEIIOCPEACTBEHHO C XUMMEM.

CocraBnstomiumMu - npeaMera  «XuMush»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOlIags W HEOpPraHUYeckas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBJITFOTCS OCHOBBI 0a30BOI HAYKHU: CHCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOLIeld XUMHUH) U
OpraHn4yeckor XxumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUM MPU HU3YUYCHUU
npeaMeTa 0O€CleuyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cojaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHu4YecKas XUMHsS» CcPOpMHUpOBaHA B IpOrpaMMe IO XUMHU Ha OCHOBE
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CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4YeOHOro warepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
IpeICTaBICHU O CTpoeHHH BeriecTB. CBeeHus 00 N3ydaeMbIX B Kypce BEeLIeCTBax
JAlOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOJIOB /10 CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenuHeHU. B Kypce  OpraHM4ecKkom XUMHHM  [OJYYalOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHMs MMEPBOHAYAIIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUSI, 0 XUMHUECKOU PEAKIIUH.

[log HOBBIM yrioM 3peHus B MnpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs TEOPETUYECKUA MaTepual M (DAKTOJIOTMUECKHE CBEIECHUS O
BEI[ECTBaX M XHUMHUYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u
HEOpraHuyecKas XMMHsD» 00ydaroluMCs PEJOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HAYEHHUE MEPUOJIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJ0JIOTMYECKUX
NO3UIMH, Iy0Ke MOHATh UCTOPUUYECKOE M3MEHEHHE (QYHKIUH 3TOT0 3aKOHA — OT
0000111a011IeH 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

Envnas cucrtema 3HaHMM O BaXXHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHUH, a TAKKE O XMUMHMUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX  MPOTEKaHUs  JOMOJHSETCS  DJIEMEHTAMH  COAEp KaHusi,
MMEIOLIIMMH  KYJIbTYPOJIOTUYECKMM M NPUKIAJHOM XapakTep. OTH 3HAHUSA
CIOCOOCTBYIOT NOHUMAHMIO B3aUMOCBSA3U XMMUU C IPYTUMHU HayKaMU, PaCKpPhIBAOT
€€ poJb B IIO3HABATEIBHOM M MNPAKTAYECKOM JESITEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHSI K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHU XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHUYECKUA OCMBICIUBATH MHPOPMALIUIO U IPUMEHSTD €€ JJIsl TOMOJHEHUS 3HAaHUH,
PELIEHUS] HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX 3a1a4. B
EeJIOM cojepkaHue ydeOHoro mnpenmera «XUMHUS» OPUEHTHPOBAHO Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHMMAaHUS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €IMHCTBO HEOPraHMYECKOTOo U
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBONCTB BEHIECTB HMX COCTaBOM U
CTPOEHHEM, TTIO3HABAEMOCTb IPUPOIHBIX SABICHHUM ITyTEM SKCIIEPUMEHTA U PEIIECHUS
IPOTUBOPEUYHI MEXIy HOBBIMH (PaKTaMHU U TEOPETHUECKHUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJU XMMHH B PEIICHUHU IKOJIOTUYECKUX MPOOIIeM, a Takxke mpodiieM
COEpEKEHNs SHEPIeTHUECKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJIOTHHA U
MaTepHaoB.

B 1nuane pemieHus 3anad  BOCHMTAHUS, Pa3BUTHUS W COLUAIU3ALMU
o0yyJarommxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOJAbl K OMNpPENeTIECHUI0
collepaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOIIMX 0a30BO€ 3HAUCHHE JIJISl PA3IMYHbIX
BUJIOB [ICATCIIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHaiu3a M 00pabOTKU
uH(popMaIMy, HEOOXOAUMBIX HJii TNPUOOPETEHUS] ONbITa TNPAKTUYECKON U



UCCIIEN0BATENbCKON JEATEIBHOCTH, 3aHUMAIOIIEN Ba)XHOE MECTO B IO3HAHUU

XUMHH.

B mnpaktuke mnpenogaBaHusi XUMHUHM TPHU ONPEIEICHUH COJIepKATEIbHON
XapaKkTepUCTUKU 1IeJIe HM3y4YeHUs MpeIMeTa HaMpaBICHUEM MEPBOCTEIICHHON
3HAYMMOCTH TPATUITMOHHO TpHU3HAETCSA (OPMHUPOBAHNE OCHOB XMMHYECKOW HAyKU
Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON ACSTEIHHOCTU
YyeJoBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOIUYECKOM
TOYKU 3PEHUS TaKOU MOJX0JI K ONPECICHUIO 1eJIei n3yUeHHs TTpeaMeTa sIBIsSeTCS
BITOJIHE OTIPaBJIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHMS TJABHBIMM LIEJISIMU HW3Yy4YEHUS TpeaMera
«XUMHUSH SIBISIOTCS:

— (dopMHUPOBAHHUE CUCTEMBl XUMHYECCKUX 3HAHUM KaK BaXKHEHIIICH COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JI€KaT KIIIOUYEBBIC
NOHATHS, GyHIAMEHTAIbHBIC 3aKOHBI U TEOPUHM XUMHUU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE u MMOHUMAaHUE CYIIHOCTH JTOCTYTHBIX 0000111eHMI
MHUPOBO33pPEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH HMX pPa3BUTHUS U
CTaHOBJICHHS;

— ¢dopMUpOBaHUE U PA3BUTHE NPEACTABICHUM O HAyYHBIX METOJAX IMO3HAHUS
BEILIECTB M XMMHUYECKUX pPEaKIHil, HEOOXOAUMBIX sl MPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEAHEBHON KU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JCSATEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
00BSACHEHHEM XMMHYECKOT0 HKCIIEPUMEHTA, COOJII0ICHHEM TIPaBUII 0€30MacHOTro
oOpalieHus ¢ BeIiecTBaMu.

Hapsany ¢ aTum coneprkaresibHasi XapaKTEPUCTUKA LIEJIEN U 3aa4 U3yYeHUs
npeaMeTa B MporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHU [IPUOPUTETAMU B cucTeMe oOpa3oBaHusi. Cero/iHs B MpemnolaBaHuU XUMUU
B OOJBIICH CTETMEHW OTHAETCS TMPEANOYTEHNE TMPAKTHUECKOW KOMIIOHECHTE
colepkaHusi OOy4YeHUs, OPUEHTUPOBAHHOW HA TMOJTOTOBKY OOYy4Yarolierocs,
BJIAJICIONIETO He HAOOpPOM 3HAHWU, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBHIO, TO €CTh
croco0aMyd W YMEHHSMH aKTUBHOTO TOJYYCHUS 3HAHUW W TPUMEHEHUS HX B
peanbHOM KU3HU J1JI PELICHUS MPAKTUYECKUX 3a]1a4

B 3T0i1 CBA3M NpU U3ydYEeHUH MTpeAMeETa « XUMUS» JOMUHUPYIOLIEE 3HAUEHUE
pUOOPETAIOT TAKUE LIETHU U 3a7]a4H, KaK:

— ajanrtanus oO0ydYarlIMXCSd K YCIOBUSM JIMHAMHYHO Pa3BUBAIOLIEIOCS MHpA,
dbopMHpOBaHHE  MHTEIUIEKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO,  COTPYJAHUYECTBY,  CAMOCTOSITEIbHOMY  MPHUHSITHUIO
IPaMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HECHHBIX CUTYallUSIX, CBSA3AHHBIX C
BEILIECTBAMHU U UX MPUMEHEHUEM,;

— QopMupoBanue 'y oOOydarOmIMXCsl  KIIOUYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIIUI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE /IS Pa3jIMYHbIX BUOB
JeATEIIbHOCTH: peleHus mpobiieM, MoMcKa, aHajau3a u o0padoTKu nHpopMaluu,
HEOOXOAUMBIX JJI MPUOOPETEHHUsI ONBITA JEATENbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B I[IO3HAHWU XUMHUM, a TakXe JJig OIEHKH C TO3UIUM



IKOJIOTMYECKOH OE€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB Ha OPTaHU3M YeJIOBEKa M MPUPOAHYIO CPEAY;

— pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00YyYarOIIUXCS: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh
HOBBIC 3HAHUSI [0 XMMHU B COOTBETCTBHU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BAaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC TEXHOJOTHH JUIs TOHWCKA WU
aHanu3a Yy4eOHOW HM  HAYYHO-TIOMYJSpHOW HMH(MOpMAIMKM XUMHYECKOTO
COZCPIKAHHS;

— (OopMUpPOBaHHE W PA3BUTHE Y OOYYAIOIIUXCS ACCOLUMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOIIOAATEIbHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPHIC
0COOEHHO HEOOXOAWMBI, B YaCTHOCTH, MPH IUIAHUPOBAHWU M TPOBEICHHUH
XUMHYECKOTO IKCIIEPUMEHTA;

— BOCNHTaHWE y OOydarommxcsi YOSKIEHHOCTH B  T'yMaHUCTHYECKOM
HAMPABJICHHOCTH XUMHH, ¢€ BRXHON POJM B PEIICHUM IIOOATBHBIX MpoOiIeM
paIMOHAILHOTO MIPUPOIOTIOJIE30BAHHSI, TOTIOJIHEHHS SHEPTETHYECKUX PECYPCOB
Y COXpaHEHHMS IIPUPOTHOTO PABHOBECHSI, 0OCO3HAHMSI HEOOXOIUMOCTH OEPEIKHOTO
OTHOIIEHHSI K TIPUPOJIC U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETCHUS OIBITA
WCTIOJIB30BaHUs TOJYYCHHBIX 3HAHWUU JUI MPUHATUS TPAMOTHBIX PEUICHUU B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMU SIBIICHHUSIMH.

[enmn w 3amaum wW3y4yeHHs MpeaMeTa «XHUMHUS» TOXYYHIH TOAPOOHYIO
METOAMYECKYIO MHTEpIpeTannto B paznene «[lnanupyemsie pe3yabTaTbl OCBOCHHS
IpOTpaMMBbI [0 XMMHUW», Ojaromapst 4emy oOecredeHo 4ETKOe MPEICTaBICHHE O
TOM, KaKhe 3HaHUSA M YMEHHsS HMMEIOT MpPsSMOE OTHOIICHHE K pean3aluu
KOHKPETHOM IIeJIH.

Mecmo yuebHoeo npeomema « Xumusy 6 yueOHOM niaHe.

Y4eOuplli TIpeAMEeT «XHUMHS» OTHOCHTCS K 001eo0pa3oBaTeIbHOMY
y4eOHOMY THKITY.

O0BEM 00pa30oBaTENIbHON MPOrpaMMBbI cOCTaBisieT 44 yaca, U3 HUX:

TEOPETUYECKUE 3aHATUA — 32 yaca;

ITPAKTUYECKHE 3aHATHS — 12 "acos.

Wrtorosast arrectainus 1no y4eOHOMY MpeAMETY «XUMHs» MPOBOIUTCS B
dbopme agudpepeHITnpoBaHHOTO 3a4ETa.

VY4eOHblll mpeaMeT «XuUMHS» H3ydaeTcs B TEUEHUE BTOPOrO ceMecTpa
IIEPBOIO Kypca.

[Topsimok  TEKyIIero KOHTPOJs OmpeenseTcss Y4YeOHbIM IUTAaHOM —TIO
cnenuanbHocT 54.02.01 J{uzaiin (1o oTpaciisam).

PopmamMy KOHTPOJIS SIBIIIFOTCS:
— YCTHBIH OITPOC;
— TMCBMEHHBIN OMpOC;
— BBIIIOJIHEHUE MTPAKTUYECKUX 3aIaHUIN HA MIPAKTHYECKUX 3AHATHUAX;
— TECTHUpPOBAHUE.



1. Ilnanupyemble pe3yJbTaThl
JIN4YHOCTHBIE pe3yabTaThl.

HayuHno-meTronuueckoil  OCHOBOM  ajii  pa3pabOTKU  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS MPOrpaMM CPEAHEro OO0IIero oOpa3oBaHUA SIBISETCA
CHUCTEMHO-IEATEIIbHOCTHBIN MOIXO.

B coOTBETCTBUM C CHCTEMHO-IEITENBHOCTHBIM IOAXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMETa «XHUMHS» HA YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJIEJIEHBI CIEAYIOIINE COCTABISIONIHE:

— OCO3HaHHME OOYYaIOIUMUCS POCCHHCKON TPaXTAaHCKONM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTA U CAMOOIIPEEIICHHUIO;

— HaJM4Me MOTHUBALIUU K 00YUYECHHUIO;

— 1IeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAULIMi 0a30BOM HAYKH XUMUU;

— TOTOBHOCTb M CIOCOOHOCTh OOYYaloIIUXCs PYKOBOJICTBOBAThCS B CBOEHU
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, ITPUCYIIIMMU LEITOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHus;

— HaJM4ue NMPABOCO3HAHUS IKOJOTUYECKOM KYJIbTYpbl U CIIOCOOHOCTH CTaBHUTH
LEIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS IpeaMeTa «XHMHSD» JOCTUTAKOTCA B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMUd POCCUKCKOr0 TPaKJaHCKOTo O0OIlecTBa, MPUHATBIMU B OOILECTBE
HOPMAaMM Y TOpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOIIMMHU  IpolEeccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcsl.

I'pasicoanckoe socnumanue:

— OCO3HaHHME OOYYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH,
YBQXXEHHUSI K 3aKOHY U IIPABOIIOPAJIKY;

— TPEICTABICHHE O COLMAJIbHBIX HOPMaxX M IMPaBUIaX MEXKJIMYHOCTHBIX
OTHOULICHUI B KOJUICKTHUBE;

— TOTOBHOCTh K COBMECTHOW TBOPYECKOU NEATETLHOCTH MPU CO3JaHUU yUeOHBIX
IIPOCKTOB, PEIICHUM YYEOHBIX U TIO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHHUE
XUMHUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTh TIOHWMAaTh W TPWHUMATh MOTHBBI, HAaMEpPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUEOHOU NESITEILHOCTH.

HampuomuquKoe eocnumaHue.
— HOCHHOCTHOC OTHOIICHHUC K HCTOPHYCCKOMY MW  HAYYHOMY  HaCJICIHIO
OTCYECTBECHHOU XHUMUH,
— YBAXCHHC K IIpOHCCCY TBOPUYCCTBA B o0nacTu TCOPHUN M IIPAKTHYCCKOIO
INPpUMCHCHHUA XUMHUHU, OCO3HAHHUC TOI'O, YTO OOCTHKCHHUA HAYKH CCTb PC3YJIbTAT



JUINTEIbHBIX HAOMIOJEHUM, KpPONOTIMBBIX HKCIEPUMEHTAJIbHBIX IIOUCKOB,
IIOCTOSTHHOT'O TPyZAa YYEHBIX U IPAKTUKOB;

VMHTEpPEC W NMO3HABATEIBHBIE MOTUBBI B IIOJIyYEHHH W IOCIEAYIOLIEM AHAIIM3E
uH(GOPMAaIIH O MEPEAOBBIX TOCTHKEHUAX COBPEMEHHON O0TEUEeCTBEHHOM XUMHUHU.

JlyxoeHno-HpascmeenHoe gocnumanue:
HPABCTBEHHOE CO3HAHUE, ITUYECKOE ITIOBE/ICHNUE;
CIIOCOOHOCTH OIEHWBATh CUTYyAaIliH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU, U
IIPUHUMATh OCO3HAHHBIC PEIIEHNUS], OPUEHTUPYACh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;
TOTOBHOCTh OLICHUBATh CBOE IIOBEAECHHUE U IOCTYIIKM CBOMX TOBApUILEU C
[IO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE ITOCIEIACTBUU ITUX
MOCTYIIKOB.

Dopmuposanue Kyibmypbl 300P0GbsL:
NOHMMAaHHE IIEHHOCTeM 310poBOro U  0Oe3omacHOro obpas3a  KHU3HH,
HEO0OXOMMOCTh OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;
coOIO/IeHue TMpaBUil 0E€30MacHOr0 O0OpallleHus C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;
NOHMMAaHWE IICHHOCTH TPaBUJ HMHIUBUAYaTbHOTO W  KOJJICKTUBHOTO
0e30MacHOr0 MOBEACHUS B CHUTYALMSIX, YIPOXKAIOUIUX 3J0POBBIO U KU3HU
JIIOACH;
OCO3HaHUE IMOCJIEACTBUI W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTpeOICHHUS
aJIKOTOJIsl, HAPKOTUKOB, KypEHUS).

Tpyoosoe 6ocnumanue:
KOMMYHHKATHBHAs KOMIIETEHTHOCTh B y4e0HO-HCCIeI0BATENBCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
JIeSITEIbHOCTH,
YCTaHOBKA Ha aKTUBHOE yYaCTUE B PELICHUH MPAKTUUYECKUX 3a]a4 COLMaTbHON
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
WHTEpEC K MPAKTUYECKOMY H3yYeHHI0 Mpodeccuil pasmTuyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUH 110 XUMUH;
yBaKEHHE K TPYIY, JIOASIM TPYJa U pe3ybTataM TPyAOBOH eATEIbHOCTH;
TOTOBHOCTh K OCO3HaHHOMY BbIOOPY MHIUBUIYaJbHOW  TPaeKTOPUHU
oOpa3oBaHus, Oyaymied npopeccu U pealn3aluid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, HUHTEPECOB
U IoTpeOHOCTEeM 00111eCcTBa.

JKonocuueckoe 80CNUmMaHue:

JKOJIOTMYECKH LeJecOo00pa3HOEe OTHOLIEHUE K IPHPOJE, KaK HCTOYHUKY
CyLIECTBOBAHUS KU3HU HA 3EMIIE;



NOHMMaHHE TJO0AJbHOTO XapakTepa OKOJOTMYECKUX TMpoOieM, BIUSHUS
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHONU U COUUAIIBHOU CPEJIbI;
OCO3HaHUE HEOOXOJUMOCTH MCIOIb30BAHUS AOCTHKEHUNA XUMHH ISl PEIICHHUS
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOE HENPUATHE NECHUCTBHUM, MPUHOCIIIUX BPEJ OKPYKAIOMIEW ITPUPOTHON
cpene, yMEHHE  MPOTHO3UPOBATH  HEOJIArompusATHBIE  JKOJOTMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATD HUX;

HaJIMYUe PA3BUTOrO0 JKOJIOIMYECKOIO0 MBINUIEHUS, 3KOJIOTUYECKOW KYJIBTYPBHI,
OmbITa NEeATEIIbHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHE
PYKOBOJCTBOBATHCSA MMU B IIO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIbHOMN
IpPaKTUKE, CHOCOOHOCTh W YMEHHME AaKTUBHO HPOTHUBOCTOSITH HJICOJIOTHU
xeMo(hooumu.

L]ennocmu nayuno2o no3HaHus:
c(hOpPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;
MOHUMAaHUE Crienn(PUKA XUMHUU KaK HAyKH, OCO3HAHUE €€ posik B popMUpOBaHUHT
pPaIMOHAIIBHOTO HAYYHOTO MBIIIIIEHHUS, CO3/IaHUE IIEIOCTHOTO TIPEICTaBICHUS 00
OKPYXalOIIEM MHPE KakK O €IMHCTBE MPUPOJIBI M YEJIOBEKA, B TO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOoOJIeM COXpPaHEHUS MPUPOIHOTO
paBHOBECHS,
yOSKIEHHOCTh B 0CO00M 3HAYMMOCTH XMUMHH JIJIT COBPEMECHHOM ITMBUIIM3AIINH
B €€ TYMaHHCTUYECKON HANPABJICHHOCTU Y BA)XHOW POJM B CO3JaHUU HOBOWU
0a3pl MaTEepUAILHON KYJBTYPHI, PEIlIeHHEe TI00aIbHBIX MPOOJIEM yCTOMYHNBOTO
pa3BUTUS YEJIIOBEYECTBA — CHIPbEBOM, DHEPreTHUYECKOW, NHUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHU MEIAUIIMHBI, 00ECTICUCHHUE YCIOBHIA
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMMPOPTHOM JKU3HU KaXKIOro YJIeHA
00111eCTBA;
€CTECTBCHHO-HAy4YHas PAMOTHOCTh: TIOHUMAaHUE CYIIIHOCTH METOAOB MTO3HAHUS,
UCIOJB3YEMBIX B  €CTECTBEHHBIX HayKaX, CIOCOOHOCTh HCIOJIb30BATh
MoJTydyaeMble 3HaHUS ISl aHAIIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa
U TPOUCXOIANIMX B HEM U3MCHCHHWM, yMEHHE Jenarh O0O0OOCHOBAaHHBIC
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (JAKTOB M HMMEIONIUXCS JAHHBIX C IIEJBIO
MOJIYYEHHSI TOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCThH CAMOCTOSITEILHO UCIIOJIB30BaTh XUMUYECKUE 3HAHUS JISI PEIICHHUSI
po0sieM B pealbHbIX KU3HEHHBIX CUTYAIIUSIX;
MHTEPEC K MO3HAHUIO U UCCIIEIOBATEIbCKON IEATEIbHOCTH;
TOTOBHOCTh U CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUWA MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;
UHTEpPEC K OCOOCHHOCTSIM TpyJa B pa3iMuHbIX cdepax NpodeccruoHaIbHOM
NEATEIIBHOCTH.
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MeTtanpeameTHblie pe3yJabTAThl.

Bxurouaror B ce0si:
3HA4YUMBbIE IS dbopMupoBaHus MHUPOBO33pPEHUS oOyuaronmxcs
MEXIMCIUTUTMHAPHBIE (MEXIIpeIMETHBIC) oOIIeHayYHbIE MOHSATHSA,
OTpaXkarolllie IeJOCTHOCTh HAyYHOW KAPTUHBI MUpa U Creuu(uKy MeToA0B
MO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEpPrusi, SIBJICHHE, MPOLECC, CUCTEMA, HAy4yHbId (aKT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIE0BaHUE, HaOMIOACHUE, H3MEpPEHUE,
AKCIIEPUMEHT U JIPYTHe);
yHHUBEpCaJbHble Y4yeOHbIE IEHCTBUS (ITO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
perynsiTUBHBIE),  oOecreuuBapmme  (GopMHUpOBaHHWE  (PYHKIIMOHAILHON
IPaMOTHOCTH M COL[MAJIBHON KOMIIETEHLUN 00y4aroInXcs;
CIIOCOOHOCThH 00YYaIOIUXCS MCIIOIB30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MUPOBO33PEHUYECKHUE 3HAHWS W YHUBEpPCAIbHbIE Y4YeOHbIE JACUCTBHUS B
II03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.

OB.]IaI[eHl/le YHHUBEPCAJIBHBIMH NMMO3HABATC/IbHBIMHA HeﬁCTBHHMH.

baszosvie nocuueckue oeticmeus:
CaMOCTOSITeNIbHO  (OopMyJUpoBaTh W aKTyaJU3upoBaTh  Mpoliemy,
CaMOCTOSITENIbHO (POPMYJIMPOBATH M aKTYaJIU3UPOBATH MPOOIJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;
ONpEeNeNsITh 1EIu JACATENbHOCTH, 3ajJaBas TMapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTHb pE3yJIbTaThl JIE€SITEIBHOCTH C IOCTABJICHHBIMHU
LETISIMU;
UCIIOJb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUAS —
BBIJICIISATh XapAKTEPHBIE MPU3HAKU MMOHATHI U yCTAHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IS OOBSICHEHUS OT/IEIbHBIX (DaKTOB
U SIBJICHUM;
BEIOMPATH OCHOBAHUS ¥ KPUTEPHH JIJIST KIIACCU(DUKAITUN BEIIECTB U XUMHUYECCKUX
peaKIHnii;
yCTaHaBJIMBaTh  MPUYUHHO-CJICJACTBEHHBIE CBSI3U  MEXKIY  HU3y4aeMbIMU
SIBIICHUSIMU;
CTPOUTH JIOTMYECKHE pacCy>KJIeHusi (MHIYyKTUBHbBIC, JEAYKTUBHBIE, TIO
AHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;
NPUMEHSTh B MPOIECCE MO3HAHUS, HCIOJIb3yEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOMAEIH, TMPEeoOpPa3OBBHIBATh MOJEIBHBIE TPEACTABICHHUS —
XUMUYECKANW 3HaK (CUMBOJI) 3JIEMEHTa, XUMHU4eckas (opmysia, ypaBHEHHUE
XUMUYECKON peaKkIuu — TpU perieHuH Y4YeOHBIX TO3HABAaTEIbHBIX U
MPaKTUYECKUX 3a/1a4, MPUMEHSTh Ha3BaHHBIE MOJIEJIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX NPHU3HAKOB H3YYAEMBIX BEHIECTB U XMMHYECKHUX
pEaKiuu.
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bazosvie uccnedosamenvckue oeticmsus:
BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHMS BEIIECTB UM XUMHUUYECKUX
peaKkuuu;
dbopMyIMpOBaTh 1IEIU U 3a7a4l UCCIEOBAHUS, UCIIOJIH30BaTh TOCTaBJIECHHbIE U
CaMOCTOATENIbHO C(OpPMyIUpPOBaHHBIE BOIPOCHI B KadeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIs1 (GOPMUPOBAHUSI TUTIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIECHUIA;
BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IMPOBEJCHUS
YYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOII0JaTh 3a
XOJIOM  TIpoliecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro  Pe3yjbTarT,
dbopmyupoBaTh 000OIIEHHUS ¥ BBIBOJALI OTHOCHTEIBHO JIOCTOBEPHOCTHU
Pe3yIbTATOB MCCIEAOBaHUS, COCTABISATh OOOCHOBAHHBINA OTUET O MPOACIIAHHON
pabore;
npuoOpeTaTh  OMBIT YYEHWYECKOM  HUCCIENOBATENbCKOW W MPOEKTHOM
JEATEIIbHOCTH, MPOSIBIATh CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJIOB pPEIICHUs MPAKTUYECKUX 3a/a4, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUSI.

Paboma c ungopmayueri:
OpUEHTHPOBAThCS B  PA3IMYHbIX HCTOYHUKAX HHPoOpMauuu (Hay4yHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJEpXKaHUs, CHpPaBOYHBIE IOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(POPMALIMIO pa3IMYHBIX BUJIOB U (popMm
NPEACTABICHUS,  KPUTUYECKHM  OLEHUMBAaTb €€  JOCTOBEPHOCTb  H
HEIIPOTUBOPEUUBOCTH;
(GopMyJIMpOBaTh 3ampoChl M NPUMEHATh PaA3IUYHbIE METOAbl IPHU IMOUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOH ISl BBIOJIHEHUS Y4YeOHBIX 3aaau
OINpeAeEHHOrO TUIIA;
npuoOpeTaTh OMNBIT HKCIOJIB30BAHUS  HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BHIOMPATH ONTUMAIBHYIO (OpMY TIpeIcTaBIeHNUS HHPOpMAIIUN
(cxembl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MPU padbOTe ¢ XMMHUECKON
uHpOpMaIe: MPUMEHATh MEXIPEAMETHbIE ((PU3HUECKUE U MAaTEMaTHUECKHUE)
3HAKH U CUMBOJIBI, OpMYJIbl, a00peBUATYpbl, HOMEHKIIATYPY;
UCIIOJIB30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

OBJiageHne yHHBEepCaIbHBIMU KOMMYHMKATHBHBIMM J1efiCTBUAMMU:
3aJ1aBaTh BONPOCH! IO CYIIECTBY OOCYXkIaeMOil TeMbI B XOJi¢ JMajora W/Win
JUCKYCCUM, BBICKAa3bIBaThb MJAEHU, (POPMYJIUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUSA IIPEIVIOKEHHOU 3aa4H;

BBICTYIIaTh C TIPE3CHTALMEN pE3yJbTAaTOB II03HABATEIBHOU JEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHMKAMHM IIPH
BBIMIOJTHEHUM XUMHYECKOTO OKCIEPUMEHTa, NPAKTHUYECKOH paboThl 10
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UCCJIEJOBAaHHUIO CBOWCTB U3Y4YaEeMbIX BEILECTB, peaIU3allMi y4eOHOTO MPOEKTa 1
(dbopMyIMpOBaTh BBIBOJIBI MO PE3yJIbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MyTEM
COTJIaCOBaHUs MO3UIIMI B X0J1€ 00CYKIEHHUS 1 0OMEHAa MHEHUSIMHU.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSMU:

— CAMOCTOSTEIBHO IUIAHMPOBAaTH M OCYLIECTBIATH CBOKO IIO3HABATEIBHYIO
NESATENIbHOCTD, OIpeneisas €€ Lenu W 3a7add, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajiaraeMblii ajaropuTM JEHUCTBUNA MPH
BBINIOJIHEHUHM Y4YE€OHBIX W UCCIENOBATENbCKUX 3aJlay, BBIOMpaTh Haubosee
3¢ pexTuBHBIA CNOCOO0 MX pElIeHUs] ¢ YYETOM TMOJYyYEHHs] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIUSIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AECATENBHOCTH Ha OCHOBE CaMOAaHajIu3a U
CaAMOOLICHKH.

IIpenmeTHbIE pe3yJIbTATHI.

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsSD)

OTpaXKaroT:

— chOpPMHUPOBAHHOCTh  MPEJCTABICHUH O  XMUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B IIO3HAHUU SBJICHUU
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOIUMOM JUIsl pElIeHUs MPaKTHUECKUX
3a/la4 M 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO U
IIPUPOJHOM CpeLE;

— BJAJEHUE  CHCTEMOM  XMMWYECKMX  3HAHMM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAKOIINE MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAs
o0olouka aromMa, MOJIEKyJia, BaJ€HTHOCTh, AJIEKTPOOTPHUIIATEIHHOCTD,
XUMHYECKast CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpalEHHas),
MOJIb, MOJISIpHAs  Macca, MOJSPHBIH  00BEM, YITIEPOIAHBIA  CKEJET,
GbyHKIIMOHATBHAS TPYIIIA, PaJuKall, U30MEPHs, U30MEPbI, TOMOJIOTHUECKUN PAI,
TOMOJIOTHY, YTIJIE€BOAOPOABI, KHUCIOPOA M a30TCOAEpKAIIUe COCAUHEHHS,
MOHOMEDP, OJUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEAMHEHNS);
TEOPUU U 3aKOHBI (TEOpHs CTpOeHUs! opranndeckux Bemiects A.M. bytieposa,
3aKOH COXPAHEHHS MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3bIK
XUMUH; MHUPOBO33PEHUYECKHE 3HAHMs, JICKAIUME B OCHOBE IIOHUMAaHHUS
OPUYMHHOCTH M CHUCTEMHOCTH XHUMUYECKUX SBJICHUH, (PAKTOJIOTHYECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJYyUYE€HUH W O€30MacHOM HCIOJIb30BAaHUU
BaXHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M NMPAKTUYECKON NEATEIHHOCTH
YEJI0BEKa;

— c(OpMHpPOBAaHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKK MOHITHH,
YCTaHaBJIMBATh UX B3aNMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATHS ITPU
ONMCAaHWUU COCTaBa, CTPOCHHS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

— c(pOpMHUPOBAHHOCTh YMEHUU UCIOJIb30BaTh XWMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
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dbopMysT OpraHMYeCKMX BEIIECTB W YPAaBHEHMA XUMHUYECKUX pEaKIIHil,
W3TOTaBJIMBATh MOJIETIM MOJIEKYJI OPraHMYECKUX BEIIECTB JIJIsi WILTIOCTPALIMU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHWH YCTAHABIMBATH MPUHAJIC)KHOCTh HN3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMNpEeAeIEHHOMY
KJIacCy/Tpynne coeauHeHUuN (YIrJIeBOIOPObl, KHUCIOPOJ M a30TCOAEpIKaIIUe
COEIMHEHMSI, BBHICOKOMOJICKYJISIDHBIE COEIUWHEHHUS), N1aBaThb UM Ha3BaHUS IIO
cucrematudeckor HoMeHkatype (IUPAC), a Takxke npuBOIUTh TPUBHUATBHBIC
Ha3BaHUsSl OTJIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJIEH,
ATUJICHTJIMKOJIb, TJULIEPUH, (PeHo1, popManbaeru, aneraibaeriu, MypaBbuHas
KHCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHCJIOTA, CTEApUHOBAas KHUCIIOTA,
TIII0K03a, (PPyKTO3a, Kpaxma, eJUTI0I03a, TIUIIH);

c(hOPMUPOBAHHOCTh YMEHHS ONPENETSATh BHUABI XHMHYECKOM CBS3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);

chOPMUPOBAHHOCTh YMEHHUS MPUMEHATh TIOJIOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A.M. bytinepoBa mjisi OO0BSCHEHHS 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl
BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHHE, HU3HUUECKUE U
XMMHUYECKUE CBOMCTBA THUIHMYHBIX MPEICTABUTEIEH pa3IMYHbIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, IPOIUIICH, alleTUJIeH, OyTaJleH-
1,3, metrniOyTagueH-1,3, 0eH301, METaHOJ, TAHOJI, dTUJIICHTJIMKOIb, TJIUIICPHH,
deHou, areTanbIerua, MypaBbiHasi U YKCYCHasl KHCJIOTHI, TIIOKO3a, KpaxMmal,
LEJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTA), WILTFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXJy HHUMHM YpaBHEHHSIMU COOTBETCTBYIOIIMX XHWMHYECKUX PpEaKIUi C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh HWCTOYHHKHU YTIEBOJOPOIHOIO
Coipbs (HedTh, NPUPOJHBIN Ta3, Yroiib), CIOCOOBI HMX TNEPEPadOTKU W
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEPEepadOTKU;

chOpPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEIIECTBA WM MIPOYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO W3 HCXOJHBIX
BEILIECTB UJIM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOAaX
HAy4YHOTO T[IO3HAHUS, HCIOIb3YEMbIX B XUMHUM TPU H3YyUYCHUHU BEIIECTB U
XUMUYECKUX SBJICHUI (mabmrosieHue, U3MEpEHNE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCIIOJIH30BATH CUCTEMHbIC XUMUUECKUE 3HAHUS JIJIs1 IPUHSTHS
pEILIEHU B KOHKPETHBIX KM3HECHHBIX CUTYalUsIX, CB3aHHBIX C BEUIECTBAMHU U
UX MPUMEHEHHEM,;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TPABWIA TOJB30BAHUS XUMHUYECKOU
MOCYJION M J1ab0opaTopHBIM OOOpPYAOBAaHHWEM, a TAKXKE IMpaBUiIa OOpaIIeHHs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKITUSMH I10 BBITIOJIHCHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OMBITOB;
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— cpOpMHUPOBAHHOCTh YMEHHMHM IUIAHUPOBATh ¥  BBIMOJHATH XUMHUYECKUN
SKCOEPUMEHT (IpEBpalllEHUs] OPraHUYECKUX BEIIECTB IMPU HArpeBaHHH,
MOJYYECHHE JTUIEHA W U3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIUU
OpTaHWYECKUX BEIIECTB, JEHATypamus OEIKOB TPH HAarpeBaHWU, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHUKU O€30MACHOCTU TPHU
00pallleHH C BEIIeCTBaMU M JIAOOpPaTOPHBIM OOOPY/IOBAHUEM, IMPEICTABIIATH
pe3yJIbTaThl XUMHYECKOTO0 OJKCIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX pEAKIMA U (POpMyTUpOBaTh BBIBOJBI HAa OCHOBE JTHUX
pe3yJIbTaToB;

— cpOpMUPOBAHHOCTh YMEHHUU KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TIOJYYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpEJICTBA MAacCOBOM
uHdopmaruu, aTepHer u apyrux);

— c(hOpMUPOBAHHOCTD YMEHUU co0Jro1aTh MpaBuja  IKOJOTMYECKHU
11e71IecO00pa3HOTO TOBEICHUSI B OBITY M TPYJIOBOM JEATEILHOCTH B IIEJSAX
COXPAHEHUSI CBOETO 3JIOPOBbS U OKPY>KAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OTIACHOCTb BO3/ICUCTBUS Ha >KUBBIE OPTaHU3MBbI OMPEACIEHHBIX OPraHUYEeCKUX
BEILIECTB, MOHUMAas cMbIc nokazatens 11K, moscHsITh, Ha mpuMepax CrocoObI
YMEHBIIICHUSI U TPEAOTBpAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BeKa;

— Js o0ydYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

— IS CTICTIBIX U CTIA00BHAAIINX OOYYAIONIUXCSI: YMEHUE UCTIOJIB30BaTh PEIbehHO
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyit.

[IpeameTHBIE pe3ysbTaThl OCBOCHHS Kypca «OOmmmas W HeopraHudeckas

XUMUSD OTPaXKaIoT:

— Cc(pOpMUPOBAHHOCTh  MPEJCTABICHUNA: O  XUMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpaA, POJIM XUMUU B TO3HAHUU SIBICHUU
npupoasl, B (OPMUPOBAHMM MBIINUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPAMOTHOCTH, HEOOXOJUMOM MJisi PElIeHUs] MPAKTHUYECKUX
3a/1ad U SKOJOTUYECKH OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

— BJAQJCHUE  CHCTEMOM  XUMHUYECKMX  3HAaHHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHHN 3JIEMEHT, aTOM, U30TOM, S-, p-, d-
DJICKTPOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPUIIATENIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas
CBA3b (KOBaJICHTHAs, MOHHAs, METAUTMYECKas, BOAOPOIHAS ), KPUCTAIIINYECKAsI
pemeETKa, TUIBl XUMUYECKUX PEAKIINM, paCTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI,
ANEKTPOJUTUYECKAs JUCCOLMALINS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHUYECKON peaklyy, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOW HCCoLManuu, nepuoanueckui 3akon .M. Menneneesa,
3aKOH COXPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHECHUS U TTPEBPaIIEHUs SHEPTUU
MpU XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTU H
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CHUCTEMHOCTH XUMHUYECKHUX SIBIICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJMYYeHWH ¢  0O€30MacHOM  WCTOJB30BAHUM  BAKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUICCKOMN NEITEIHHOCTH YEIIOBEKA,
c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHbIE TMPU3HAKUA TIOHITHMH,
YCTAHABIIMBATh X B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE ITOHITUS TPU
ONMCaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHI HCMOIB30BATh XUMHYECKYI) CHMBOJIUKY JUIS
cocTaBieHUs (OpMyJa BEIIECTB M YpPaBHEHUHW XUMHYECKUX PEaKIIH,
cucreMatuyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OT/ICJIbHBIX HEOPTraHUYECKUX BEUIECTB (YyrapHbIil ra3, yriIeKUCIbIi ra3, aMMHUaK,
raméHas U3BeCTh, Heram€Hasi U3BECTh, IUThEBAs COJIA, TUPUT U APYTHUE);
c(hOpMUPOBAHHOCTh YMEHUHN OMPEEATh BAJICHTHOCTh M CTEIICHH OKHCIICHHS
XAMHUYECKUX DJIEMEHTOB B COEMHECHUAX PA3JIMYHOIO COCTABA, BUJl XUMUUYECKON
CBsA3U (KOBAJICHTHAs, UOHHAs, METAJUIMYECKasi, BOJOPOAHAS) B COCAMHEHUSX,
TUN ~ KPUCTAUIMYECKOM  pEmETKH KOHKPETHOTO  BemiecTBa  (aTOMHas,
MOJIEKYJIIpHasi, MOHHAsI, METaJUIMYECcKas ), XapaKTep Cpelibl B BOJHBIX pACTBOpPaX
HEOPTaHUYECKUX COCIMHECHUM,

c(hOpMUPOBAHHOCTh YMEHHM yCTaHABIMBAThH MPUHAJIC)KHOCTh HEOPTAaHUIECKUX
BEIIECTB TI0 WX COCTaBYy K OMpeAeIEHHOMY KJIacCy/Tpymme COeANHEHUIM
(mpocThie BEMIECTBA — METANIBI U HEMETAJUIbI, OKCUJIbl, OCHOBAHUS, KHUCIIOTHI,
amM(pOTEpHBIC THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICT Mepuoaudeckoro 3akona J[.1.
MeHieneeBa U JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYI0, 00bSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUUYECKUX 37eMeHTOB 1—4 nepronioB Ilepuonnueckoil CHCTEMbI XUMHUYECKUX
anemenToB J[.M. MeHneneeBa, UCMONb3ysl MOHATUS «S-, P-, d-DIEKTPOHHBIE
opOuTanm», «IHEPreTUYECKue YPOBHH», OOBSICHATH  3aKOHOMEPHOCTH
VM3MEHEHUS CBOMCTB XMMHUUYECKHUX AJIEMEHTOB U UX COCIMHEHUM 110 IEPUOJaM U
rpynnam [lepuoguueckont cucreMsl xumuueckux 3semeHToB .M. Menneneesa;
chOpPMUPOBAHHOCTH ~ YMEHUW  XapaKTepu3oBaTh  (OMKMCHIBaTH)  OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3U MEXIY HEOPTaHUMYECKUMHU
BEIIECTBAMU C IMOMOIIBIO YPABHEHHUN COOTBETCTBYIOIIUX XUMUYECKAX PEAKIINM;
c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
b dexTy peakiuu, I3BMEHEHHUIO CTENeHENH OKUCIICHUS 2JIEMEHTOB, OOPAaTUMOCTH
peaKkiny, y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJSATh YPABHCHHSI PEAKIMHA Pa3TUIHBIX
TUTIOB, TIOJHBIC ¥ COKpalIEHHBIC YPaBHEHUS PEAKIMd HMOHHOTO OOMEHa,
YUYUTBIBAsl yCJIOBHUSI, IPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;
c(hOpMUPOBAHHOCTh YMEHHM  MPOBOJAUTH  PEAKIUH, MOJATBEPHKIAIOIINE
KAUYEeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWUYECKHUX BEIIECTB, PACIO3HABATH
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ONBITHBIM  NYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  pACKphIBaTh  CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKUHM TMOCPEACTBOM COCTABJIICHUSI SJIEKTPOHHOTO
OanaHca 3TUX peaKiuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XHUMHYECKOMU
peakuuu OT pa3IMYHBIX (PAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3aecTBus (mpuHiui Jle [llaTense);
c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb XUMHUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE MPOMBIIIJIEHHOTO MOJIyYEHUs CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke COPMUPOBAHHOCTH MPENICTABICHUN 00 OOUIMX HAYYHBIX MPUHIIUAIAX U
HKOJIOTHYECKUX MPOOIeMaxX XHMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUMCICHUS C HCIOJb30BAHUEM
MOHSATHUSI «MACCOBast 10JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUHN Ia30B
MIPU XUMUYECKUX PEaKIMIX, MacChl BEIIECTBA UK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIHUX B PEAKIIUU
BEILECTB, TEIUIOBOTO 3(h(PeKTa peakiiii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh MpaBuia MOJIb30BAHUS XHUMHYECKOM
MOCYJI0OM M J1abopaTopHBIM OOOpPYJAOBaHHEM, a TaKXKe MpaBuiia OOpaIlleHUs C
BEII[ECTBAMU B COOTBETCTBUM C UHCTPYKITUSIMHU IO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBINOJHATH XUMHUYECKUM
AKCIEPUMEHT (Pa3I0kKEeHUE NePOKCHIa BOAOPOIA B TPUCYTCTBUH KaTaln3aTopa,
OnpeaeseHue CcpeAbl PACTBOPOB BEIIECTB C MOMOILIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKkiuy, peakiMd MOHHOTO OOMEHa, KaueCTBEHHbIC pEeakIMu Ha cyibdar-,
KapOOHAT- W  XJIOPUA-aHUOHBI, HAa  KAaTHOH  aMMOHHUS,  pEIICHHE
DKCIIEPUMEHTANIbHBIX 3a7ad 1o Temam «Mertamis» u  «Hemeramie») B
COOTBETCTBUM C IMpaBUJIAMU TEXHUKUM O€30MacHOCTH IpU OOpalleHUH C
BEIIECTBAMHU M JIA0OPATOPHBIM O00OPY/IOBAaHUEM, MPEACTABISTh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (popMe 3alKCH YPaBHEHUU COOTBETCTBYIOUIUX
peakiuii u GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTAaTOB;
c(hOPMUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3UPOBATH XUMHUECKYIO
uH(pOpMaIMIO, TOJYYaeMyH W3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaiuu, MHTepHeT u ApyTux);

chOpMHUPOBAHHOCTh  yMEHUU coONo/IaTh  MpaBWjia  AKOJOTUYECKU
1[EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYAOBOM JACSATEIBHOCTA B LEIAX
COXPAHEHHS CBOETO 3[I0POBbSl U OKPYKAIOIIEH MPUPOJHON CpeAbl, OCO3HABATH
OMAacCHOCTh BO3JCUCTBUSI HAa >KMBBICE OPraHU3MBbI OMNpPEACIEHHBIX BEIECTB,
noHumas cmbicn mokazatenss [1JIK, mosicHITh Ha mpuMepax CrHocoObI
YMEHBIIICHUSI U TPEAOTBpAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKa;
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— s oOydYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METO/JAaX IMO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIM;

— IS CJICTIBIX U CJIA00BUISIIMX OOYYArOUTUXCS: YMEHUE UCIIOIb30BaTh peabe(HO
TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4eckux GopMyit.

2. Conep:xanne y4eOHOI0 nmpeamMera

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[Ipenmer opraHnuecKor XUMHUN: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B
IIOJly4YE€HUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTPOEHHUS OPraHUYECKUX
coenunennii A.M. bytnepoBa, e€ ocHOBHBIE TI0JIOKEeHUSI. CTPYKTYpHBIC (hOPMYIIBI
OpraHuyeckux BewecTB. ['omonorus, wu3omMepus. XuUMHYECKash CBS3b B
OPTaHUYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o kimaccupukauu opraHndeckux BemecTs. Homenkiarypa
OpPraHMYECKUX COEJUHEHHM (CUCTeMaThuecKkas) | TpUBUAJIbHbIC Ha3BaHUs
BAKHEUIIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

JKcNepUMeEHTAJbHbIE METOAbI H3YUEeHHUS BelleCTB  UX NMpeBpPallleHHil.

O3HakoMJIeHHE ¢ 00pa3llaMu OpraHUYeCKUX BEIECTB U MaTepuaiaMu Ha UX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOIIOJECHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIIEHUIO OPTraHUYECKUX BEIIECTB
IpU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoasl.

AJKaHBL: COCTaB M CTPOEHHME, T'OMOJIOTMYECKHUH psia. MeTaH U 3TaH —
OpoCTEeHIlINe NPEACTABUTENN AaJKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMEIleHUsT M TOPEHMsI), HAXOXKIEHHE B MPUPOAE, IOJYyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUI pAll. DTUIIEH U MPOIUIEH —
IpoCTeiIe MPEACTaBUTENN AalKeHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuMu THAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCJICHHUS U
NOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxamguensl: OytanueH-1,3 u merunOyraauen-1,3: crpoeHue, BaKHEHIINe
XMMHUYECKHE CBOMCTBa (peakuus noaumepusanuu). IlomydyeHne CHHTETHYECKOTrO
KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH psifl. ALETUIIEH
— IPOCTEHIINHA NPEACTABUTENb AJIKWHOB: COCTaB, CTPOECHUE, (PU3MUECKHE WU
XMMHUYECKHE CBOMCTBA (peaklUMy THAPUPOBAHMS, TaJOTEHUPOBAaHNUs, TUAPATALUH,
TOPEHMUSI), IOJyUYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocras, cTpoeHue, (pU3MUYECKUE U XUMUYECKHUE CBOWMCTBA
(peakiu rajJIorTeHUPOBAaHUS U HUTPOBAHUSA), NOJIy4eHUE U puMeHeHue. Tomyoo:
COCTaB, CTpoeHue, (¢u3NUeCKue U  XUMHUYECKHMEe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHMST M HUTPOBAHMS), MOJIYYEHUE W NpUMEHEHUEe. TOKCHYHOCTH
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apeHoB. ['eHeTmueckass CBsI3b MEXIy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.

IIpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHblii ra3 M HOMYyTHBIE
HepTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHM, KaTAIUTHUYECKHi), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yToJIb U IPOAYKTHI €r0 MepepadoTKH.

JKCNepUMEHTATbHbIE METOAbI H3YYCHUSA BELECTB M UX NpPeBPaLlleHU .

O3HakoMJIeHHE € 00pa3lamMM IJIacTMACC, KayuyyKOB M PE3UHBI, KOJIEKLIUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIor€HONPOU3BOHBIX, POBEJACHUE MPAKTUUECKOW PaOOTHI: MOJIyYEHUE STUIIEHA U
U3y4YE€HUE €TI0 CBOMCTB.

PacuétHble 3agaun.

Berunciennss 1o ypaBHEHHIO XHUMHYECKOM peakuum (Macchl, o00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUHU MO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIIUHN ).

Kuciiopoacoaep:kamnue opranmyeckue coeJMHeHu .

IIpenenpHble OJHOATOMHBIE CHHUPTHI. METaHON W JTAaHON: CTPOCHHE,
du3nueckue M XUMHYECKHME CBOWCTBA (peakUUM C AKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), MpUMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHOroaToMHble€  COUPTBHL. OTWICHIVIMKOJNb W TIWLEPHUH: CTPOCHHE,
(¢u3nuecKkue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTaJlJlaMHi, KaueCTBEHHasl PEaKiMsi Ha MHOTroaTOMHble cnupThl). [leiicTBue Ha
OpraHusM yesnoBeka. [Ipumenenne rauuepruHa U TUIICHITTUKOJIA.

®deHoJ: CTpoeHUE MOJEKYJbl, (U3NYEeCKUe M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh peHona. [Ipumenenue dpenona.

Anpneruapl M KeToHbl. DopManblieru, aueTalbIErujl: CTPOCHHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (peaKIMu OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMHU), TIOJyYeHHE U IPUMEHEHHE.

AueToH: cTpoeHue, (u3MUeckne W XUMHUYECKHME CBOWCTBA (peakiuu
OKHUCJIEHUSI U BOCCTAHOBJICHHUS ), TOJIyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOoeHHe, (pU3nueckre W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnm), MoJydYeHHe U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnble 3(GuUpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxkHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
pPOJIb )KUPOB.

VYrneBoapl: cocTaB, Kiaccupukauus — YrieBojoB  (MOHO-, JAH- W
nonucaxapuibl). [roko3a — npocTelnmii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aMMOIEUCTBHUE C TUIPOKCUAOM
meu(1l), okucienne ammMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctanoBiieHue,
Opo’KeHHue TIIOKO3b]), HAX0XKICHHUE B IPUPO/JIE, IPUMEHEHUE, OMOJIOTHYECKas POJib.
dotocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Caxapo3a — npecTaBuTeNb AUCAXapUI0B, THIPOIN3, HAX0XKICHUE B IPUPOJIE
U TIpPUMEHEHHE.

Kpaxman u nemntono3a kak npupojanbie noaumepbl. CTpoeHue Kpaxmania u
HEeJUTI0N036l.  DU3NYecKne W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOIIHU3,
KauyeCTBEHHAsI PEAKIIUs C HOJOM).

JKcepUMeEHTAJIbHbIE METOAbl H3YUEeHHUS BelleCTB M UX NMpeBpallleHHui.

[IpoBenenrie, HaOMIOJCHUE U OIKCAHUE JEMOHCTPALIMOHHBIX OIIBITOB:
TOpPEHHE CHUPTOB, KaUE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE
sTaHosa okcuioM menu(1l)), MEHOroaToMHBIX CIUPTOB (B3aUMOICHCTBUE IIIMIICPHUHA
c ruapokcuaom meau(Il)), anpaerunoB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom Memu(Il), B3ammopeiicTBHE Kpaxmajga C HOAOM),
MIPOBEICHHUE MPAKTHUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérTHble 3agaun.

Beruncnennss 1o ypaBHEHHIO XHUMHYECKOW peakuu (Macchl, o0béMa,
KOJINYECTBA MCXOJHOr0 BEUIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB UM MPOYKTOB PEAKIIUN ).

A3oTcoaep:kale OpraHuvYecKue CoeAUHEHUsI.

AmuHbl. MeTunaMUH ¥ aHWIMH: COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (TOpEeHUE, B3aUMOJICUCTBUE C BOJION U KUCIOTAMH).

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYeCcKUe coequHeHus. Ouznueckue
U XMMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak OpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAaKIIMK Ha OCJIKU.

JKCIepUMEeHTATbHbIC METO/AbI M3YYEeHHUSI BelleCTB M UX NpeBPalleHU.
Habmtonenne M omucaHue JIEMOHCTPAIMOHHBIX ONBITOB: JCHATYpAalUs
OeNKOB IPU HArPEBAaHUU, [IBETHBIC PEAKIIMH OEIKOB.

BbicokoMo1eKyJISIpHBIE COeIMHEHUS.

OCHOBHBIE MOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNN, CPEAHIA MOJICKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPDHBIX COCAUHEHUN —
IIOJINMEPHU3ALUS U MOJUKOHICHCALH.

IImactmaccel (monuaTUIIEH, IIOJIMIIPOIIWIIEH, NIOJINBUHWIXJIOPU,
nonuctupoit). HaTypanbHblii U CHHTETHYECKHE Kayuyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBI M M30NPEHOBbIN). BonokHa: HaTypasjbHble (XJIOMNOK, LIEPCTh,
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mIEIK), ICKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYCCKHE (KalpoH U
JIaBCaH).

JKCHepUMEeHTAJIbHbIE METO/IbI H3yYeHHUs] BellleCTB U UX NPeBpallleHu .
O3HakomieHne ¢ oOpa3laMu HOPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIACTMACC, KayYyKOB.

Teopernyeckue 0CHOBbI XMMHH.

XUMUYECKHM d3JeMeHT. AToM. Sapo aroma, HM30TONBI. OJIEKTPOHHAs
000JI04Ka. DHEpreTuYecKue YpoBHU, MOAYPOBHU. ATOMHBIE opOutaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(UTYpaLKsi aTOMOB.

[Tepnonuueckuit 3akoH u Ilepuoandeckasi cucTeMa XUMUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NMEpUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
xumuyeckux sneMeHToB [[.M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYIIaM M TEPHOJaM.
3HavYeHue MepuogNYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBS3b. Bl XUMHUYECKOW CBA3U
(koBaJIeHTHasi HETOJISIpHAs M TMOJSpHas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJE€HTHOM XUMHUUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akienTopHbii). BogopoaHas cBsi3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
CreneHnb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[Tonsate o aucnepcHbIX cuctemax. VICTUHHBIE UM KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COEMHEHUI. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. ['eHeTnyeckass CBsI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckas  peakuusd. Krnaccupukanuss XUMHUYECKUX  peakuuid B
HEOPTaHUYECKOW M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMUUECKUX PEAKIIUSIX.

CKopocCTh peakuuu, e€ 3aBUCUMOCTb OT pa3IudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMu4yeckoe paBHoBecrue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Ilartense.

DnexTpoautuyeckas nucconnanus. CunbHbIe U caadblie anekTpoauTsl. Cpena
BOJHBIX pPACTBOPOB BEILIECTB: KHUCJAsA, HEUTpasibHas, wienodHas. llonsrme o
BozlopoaHoM mnokazarene (pH) pactBopa. Peakuunm monHoro oOmena. I'maponus
HEOPTaHUYECKUX U OPTAHUYECKUX BEILIECTB.

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTHE 00 3eKTpoiu3e
pAacIIaBOB U pacTBOPOB coJiei. [IpuMeHeHne IeKTposn3a.
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JKCcIepUMeHTAIbHbIE METOAbI M3YUYEeHUsI BellleCTB M UX NMpeBpallleHui.

Jemonctpauusa tabnun «Ileprogudeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa», u3yuyeHUEe MOJIETCH KPUCTANTMYECKUX PEIIETOK, HAOIIOACHHE
U ONHUCaHHE JAEMOHCTPALMOHHBIX U JAOOPATOPHBIX OMNBITOB (Pa3iioKEeHHE
NEepOKCHIa BOAOpPOAa B TMPHUCYTCTBUU KaTajau3aTopa, OIpeaeseHHe Cpeibl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, PEAKLIUU HOHHOTO
oOMeHa), IpoBeIeHNe TPAKTUIECKON paboThl «BiusHre paznudyHbix (pakTopoB Ha
CKOPOCTh XUMHUYECKOU PEAKITUI.

Pacuyérnble 3a1a4m.

Pacyérel 1O ypaBHEHMSAM XUMHUYECKMX pEakUuih, B TOM YUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM ITOHATHUS «MaccoBast 101
BEILIECTBAY.

Heoprannuyeckasi Xummusi.

Hemeranmnel. Ilonoxkenne HemetauioB B Ilepuoamyeckorn cucreme
xuMuueckux anementoB /.M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznveckue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (Ha IIpUMepe
KHCII0poaa, cepbl, hochopa u yriepoaa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETA/IOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHS]) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIIOT, BOAOPOIHBIX COSUHEHMUI).

[IprmMeHeHnEe BaXKHEUIINX HEMETAUIOB U UX COCTMHEHUU.

Meramnel. [lonoxenne metaiuioB B llepuoanueckoi cucteMe XMMUYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMS AJIEKTPOHHBIX 000J0YEK
aToMOB MeTajuioB. O0mue gusnyueckne cBolcTBa MeTaioB. CIUTaBel METaJUIOB.
DJIEKTPOXUMHUYECKUI PsiJT HAMPSIKEHUN METAJLJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPHUM, Kaaui, KaJbLIHUH,
MarHuiu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCTMHEHUH.

OGmue criocoOsI moaydeHus: MetaioB. Meramnyprus. Koppo3ust meTamios.
Crnioco0sI 3alIUThl OT KOppo3uH. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

JKCIepUMEHTAIbHbIE METO/IbI M3yYeHHsI BellleCTB U UX NPeBPallleHHuil.

N3ydenune xomiekuuu «MeTamasl W CIUIaBb», 00pa3lloB HEMETAJUIOB,
pelieHue AKCIEPUMEHTAIIBHBIX 3ajad, HAOJIFOICHUE u OIIMCaHUE
JEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIIA
AJTIOMUHHS C PACTBOPAMH KHCJIOT U IIEJI0YEH, KAUECTBEHHBIC PEAKIIMU HA KATHOHBI
METaJIOB).

PacuérHble 3a1a4u.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO
13 BEIIECTB UMEET IPUMECH.
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XUMHUA U KU3Hb.

Ponp xumuu B oOeciedeHnH AKOJIOTHYECKOM, IHEPTreTUIECKON U THUIIICBOM
0€30MacHOCTH, pa3BUTUM MeAUUMHBL. [lOHATHME O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpeacraBnenuss o0 oOOmMUX HAYYHBIX MNPUHIUIAX MPOMBIINIJICHHOTO
MOJy4YEHHUs BaXKHEUIINX BEUIECTB.

UenoBek B MHpE BELIECTB W MaTEPUANIOB: BAXKHEWIIHNE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KEepaMmuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XUMHUST U 3J0pPOBbE YEIOBEKA: MpPaBWJIA HUCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOT0 UCIIOIb30BaHUs MTPENapaToB OLITOBON XUMUU B
MOBCEIHEBHOM KU3HU.

3. YcioBus peaju3alui NPporpaMMbl y4e0OHOr0 mpeaMera

Tpebosanusn K MUHUMATTLHOMY MamepuaibHO-MeXHUUEeCKOMY
obecneuenuio.

Peanuzanus yueObHOro mpeamera «Xumus» TpeOyeT Hamudus y4eOHOTO
KaOMHEeTa XUMUHU.

Obopyodosanue yuebHo20 kaburnema:
— CTOJ | CTYJ JJIsl IPEro/1aBaTes;
— CTOJIBbI U CTYJIbSI JIJIs1 OOyYaronuxcs;
— yYEeHHUYECKas JOCKa;
— Ppa3gaTOYHbIM MaTepHal.

Texnuueckue cpedcmea 00yueHus:
— TEJIEBU30p;
—  MYJbTUMEIUWHBIA IIPOEKTOP;
— TIEPCOHAJBHBIN KOMITbIOTEP (HOYTOYK).

Hupopmayuonnoe odecneuenue 00yuenus.

Ilepeyenb y4eOHBIX HM3MaHMd, UHTepHeT-pecypcoB, AONMOJHUTEJIbHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHUKH
s npenodasameneii u 00VUAIOUWUXCSL:

1. T'abpuensu O.C. Xumusa. 10 kmacc: Yuebnuk / O.C. T'abpuensu, WN.I.
Octpoymos, C.A. CnankoB. — Mocksa: [Ipocsemienue, 2025. — 128 c.
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. T'abpuensa O.C. Xumwms. 11 xmacc: Yuebnuk / O.C. T'abpuensn, WU.T.
Octpoymos, C.A. CnaakoB. — Mocksa: IIpocsemenune, 2024. — 128 c.

JlonoTHUTEIbHbIE HCTOYHUKH:
s npenodasameneti:

. bonnpipea O.N. Xumus: 3agaunuk s CIIO/ bongeipeBa O.U., Kymnapera
O.I1., [Tonomapena I1.A. — Capatos: [IpodoGpazoBanue, 2020. — 140 c.

. bopoier N.B. Opranudeckas XWMHs: TEPMUHBI W OCHOBHBIC peaknuu /
boposnes 1.B. — Mocksa: JlabopaTopust 3nanuii, 2020. — 360 c.

. bpeitkoBa A.JI. O6mass u HeopraHumyeckas xumusi: npaktukym misa CIIO/
bpeitkoBa A.Jl. — Capatos: [IpodobpazoBanue, 2020. — 124 c.

. Henucosa O.1. OcHoBbl ananuTrueckor xumun: yueonuk / O.U. Jlenucona. —
Mocksa: KnoPyc, 2024. — 323 c.

. OOmass xuMus C dJIeMEHTaMH OuoopraHuyeckor xumuu: ydeOHux/ O.B.
Hecrepona [u np.]. — Mocksa: Jlabopatopus 3uanuii, 2020. — 379 c.

. Caenko O.E. Opranunueckas xumus (¢ npaktukymom): yueOnuk / O.E. Caenko.
— Mocksa: KnoPyc, 2025. - 177 c.

. Cupotkun O.C. Xumus: yueOnuk / O.C. Cupotkun, P.O. Cupotkun. — Mocksa:
KnoPyc, 2023. — 363 c.

. S6nounukoB C.JI. Xumus: npaktukym/ S6mounukos C.JI., Epodeea B.B.,
[Makupo K.®. — CapaToB: By3zosckoe o6pazoBanue, 2020. — 113 c.

s obyuarowuxca:

. AnsbseBa T.M. Opranuueckas xumus: yueoHoe nocobue / T.M. AnsOneBa. —
Mockaa: Pycaiinc, 2024. — 243 c.

. bopucoB A.H. Xumus: yuebnuk / A.H. bopucos, E.C. Octpornsanos, T.b.
boitnosa, JI.II. Apaamesa. — Mockpa: KnoPyc, 2025. — 331 c.

. 'muaka H.JI. O6mas xumus: ydyebHoe mocooume / H.JI. I'muuka. — Mockga:
KuoPyc, 2025. — 749 c.

. Henucona O.U. Xumus: yueOnuk / O.U. [lenucona. — Mocksa: KnoPyc, 2023. —
307 c.

. Henucora O.1. O6mas u Heoprannyeckast xumus: yueonuk / O.U. Jleancona. —
Mocksa: Pycaiinc, 2024. — 360 c.

. Koxopesa B.B. Xumust: Yue6Hoe mocobue / B.B. Kokopesa. — Mocksa: KuoPyc,
2026.—-371 c.

. Caenko O.E. Xumus (nns HEXUMHUYECKUX crenuanbHocTel): yueonuk / O.E.
Caenko. — Mocksa: KuoPyc, 2023. — 304 c.

. Caeuxko O.E. Xumus (misi HEXMMHUYECKHX crenuanbHocTel). I[IpakTukym:
yueoHoe mocobue / O.E. Caenko. — Mocksa: KnoPyc, 2025. — 240 c.

24



4. TemaTn4eckoe NJIAHUPOBAHHUE
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Pa3znea 1. TeopeTnueckne OCHOBBI OPTraHMYECKOW XUMHUH. 2
Tema 1.1. [Ipeamer opranndeckoid XuMuH. Teopusi CTPOEHUSI OPraHUYECKUX 2
coequuennii A.M. byTtieposa.
1 | Jlekuus «IIpeamer opraHMueckoil XMMHM: €€ BOSHUKHOBEHME, pPa3BUTHE U 1 1
3HAaYEHHE B MOJTYYCHHH HOBBIX BEIIECTB U MaTEpUaJIOBy.
2 | JlaGopaTopHbIil onbIT «MOAETUPOBaHUE MOJICKYJ OPraHMYECKUX BEIIECTBY. 1 1
Pasnen 2. YrieBoaopoibl. 12
Tema 2.1. [IpenenbHble YIII€BOIOPOIbl — ATKAHBI. 1
3 | Jlexuus «AJIKaHbl: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI PS». 1 1
Tema 2.2. HenpenenbHble YIII€BOIOPObI: AIKEHBI, AJIKAIMCHBI, aJIKUHBI. 3
4 | Jlekiusi «AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUM psi» 1 1
5 | Jleknusa «Ankanuensl: Oytammes-1,3 u metunOyraaueH-1,3, XuMudeckoe 1 1
CTPOEHHUE, peaKltsl MOJUMEPU3ALINY, TPUMEHEHHUEY.
6 | JIeknusa «AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHM PSIJL. 1 1
AnleTuiien».
Tema 2.3. ApoMaTruyeckue yrieBo10pOIbI. 1
7 | Jlekuus «ApeHbl: 6€H30JI M TOTYOJI, COCTaB, XUMUYECKOE CTPOCHHUE MOJICKY T, 1 1
dbuznyecKre M XUMUYECKIE CBOMWCTBA, MOJTYUYCHUE U IPUMCHEHHEY.
Tema 2.4. [IpupoaHbie HICTOYHUKHN YTIEBOAOPOIOB U UX IIEpepadOTKa. 7
8 | Jlekuus «IIpuponnsiii ra3. IlonyTHble HEQTSIHBIC ra3by». 1 1




9 | Jlekuuss «Heptes n e€ mpoucxoxaenue. CrocoObl nepepaboTku HedTu: 1
MEPETrOHKa, KPEKUHI».

10 | Jlekuus «KamMeHHBIH yroib U IPOAYKTHI €r0 nepepaboTKu» 1

11 | JlaGopatopHusIii onbIT «KauecTBEeHHOE onpeesieHre yriiepoia U BOJIOPO/ia B 1
OpPraHMYECKUX BEILECTBAX).

12 | JlabopatopHsIii onbIT «O3HaKOMIIEHHE ¢ 00pa3aMu IIacTMacc, KaydyKoB U 1
PE3UHBI.

13 | JIabopatopHblii  onbIT «MoOJIEIUpPOBaHUE MOJEKYJ YIJIEBOJOPOIOB U 1
raJIOT€HONPOU3BOIHBIX).

14 | Tlpaktuueckoe 3asitue «lloayueHune 3TUIEHA U U3YYEHUE ET0 CBOWCTBY. 1
Pasznen 3. Kucnopoconep:xamiye opraHi4ecKue CoOeTMHEHNsI. 12
Tema 3.1. Criuptsl. eHoul. 3

15 | Jleknus «IIpenenbHble OQHOATOMHBIE CIUPTHI». 1

16 | Jlekunss «MHOroaTOMHBIE CIIUPTHDY. 1

17 | Jlekuusa «®enon. CrtpoeHHe MOJEKYJbl, (HU3UISCKHE U XUMHUUYECKHE 1
cBoiicTBa eHosia. TOKCHUHOCT (EHOIAY.

Tema 3.2. Anbnerunsl. Kap6oHoBbie kucnoThl. CIOXKHBIC YPUPEIL. 3

18 | Jlekuus «Anbaeruapl: (GOpMaNbIETHA W aleTadbJIeTHa, XUMHYECKOE 1
CTpOoeHHE, (HU3MUECKHe ¢ XUMHUYECKHE CBOMCTBA, TMOJY4YeHHE U
IPUMEHEHHEY.

19 | Jlekuus «OJHOOCHOBHBIE TMpeebHbIE KapOOHOBBIE KHCIOTBHI: YKCYCHas 1
KHCJIOTa, XUMUYECKOE CTpOeHHEe, (U3NYECKHe M XHUMHYECKHE CBOWCTBA,
MOJIYYEHUE U IPUMEHEHUEY.

20 | Jlexuust «CrioxHbIC 3(DHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1
Tema 3.3. YrieBosl. 6

21 | Jlekuus «I'mr0K03a — MPOCTEHIINIA MOHOCAXAPUIY. 1

22 | Jlekuust «Caxapo3a — MOpeACTaBUTENb AMCAXapUI0B, THAPOIU3 Caxapo3bl, 1
HaX0XkJIeHUE B IPUPOJIE 1 PUMEHEHHEY.

23 | Jlekuus «Kpaxman v 1euioa03a Kak IPUPOIHBIE TOJTUMEPBD. 1

24 | JIaGopatopHbIii onbIT «I OpeHre COUPTOBY. 1

25 | JlabopaTopHBIii onbIT «B3anmoielicTBrEe Kpaxmasia ¢ HOIoM. 1

26 | Ilpaktuueckoe 3ansTie «CBONCTBA pacTBOPA YKCYCHON KHUCIOTBI. 1
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Pa3nes 4. A3oTconepkaliyue OpraHnyeCcKue COeAMHEHMSL.

Tema 4.1. AMUHBI. AMUHOKHUCIIOTEL. beaku.

NN

27 | Jlekuust «AMUHBL: METWIAMHUH. AMHHOKHCIOTBI Kak aM{QOTepHbIE 1
OpPraHUYECKUE COSTUHEHUSIY.

28 | Jlexuust «benku Kak IPUPOIHBIE TOTUMEPBD). 1
Paspnen 5. BEICOKOMOIEKYIISIPHBIE COCIMHEHUSL. 1
Tema 5.1. [Inactmaccel. Kayuyku. BonokHa. 1

29 | Jlexuus «Ilnactmaccsl. HaTypanbHblil 1 CHHTETHUECKHE KayuyyKku. BomokHa: 1
HaTYpaJIbHbIE, UCKYCCTBEHHBIC, CHHTETHUYECKHEY.

Pasnen 6. TeopeTrueckue OCHOBbI XMMUHU. 8
Tema 6.1. Ctpoenue aromoB. llepuoamyeckuit 3axkoH u Ilepronnueckas 2
cucteMa xuMudeckux sneMeHToB /.M. Menpaeneena.

30 | Jlekmus «Xumudeckuid smeMeHT. Atom. CocTaB aroma, H30TOIIBI. 1
DnexTpoHHas 000704Ka. DHEPreTUYECKHe YPOBHHU, TIOAYPOBHUY.

31 | Jleknusa «llepuoanueckuii 3akoH u [leprnonndeckas cucTeMa XMUMHYECKHX 1
anemenToB .M. MenneneeBa»

Tema 6.2. Ctpoenue BemecTBa. MHOrooOpasue BEIecTB. 2

32 | Jleknusa «CTpoeHHUE BEIIECTBA. XUMHUYECKas CBsI3b. BUIBI CBSI3MY. 1

33 | Jlexuus «BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI» 1
Tema 6.3. XuMnuueckue peakiuu. 4

34 | Jlekuusa «Xumuueckas peakuus. Krnaccudukanus XUMHUYECKUX peaknuid B 1
HEOPraHWYECKON M OPraHUYE€CKON XUMHUM).

35 | Jlekuusa «CKOpPOCTh pEaKIMH, €€ 3aBHCUMOCTH OT Pa3IMYHBIX (aKTOPOB. 1
O6parumble  peakiuu. XUMHYeCKoe paBHoBecue. OKHCIUTEITHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUNY

36 | JTaboparopHsIii onbIT «IIpoBeaeHNE peakiuii HOHHOTO OOMEHa. 1

37 | llpaktuueckoe 3aHaTHE «BiusHMe pa3nmuuHbIX (HAKTOPOB HA CKOPOCTH 1
XUMUYECKOU PEaKLIM.

Pa3znen 7. Heopranuueckasi Xumus. 6
Tema 7.1. Metaisl. 3
38 | Jlekua «Metamibl. [lonoxkenune mertamioB B Ilepuoanueckoi cucreme 1

XUMHUYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHHSI JJICKTPOHHBIX 000J0UYEK
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aToMOB MeTa/IoB. O0mue (hr3uIecKue CBOMCTBA METAIIIOBY.

39 | Jleknusa «OO0mas xapakTepucTHKa METaUIoB TiIaBHBIX moArpynm (IA-rpymima, 1 1
ITA-rpynna) ITepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOBY

40 | Ilpaktuueckoe 3aHsATHE «PelieHne >KCHEePUMEHTAIBHBIX 3a7ady MO0 TEeMe 1 1
«MeTaib».
Tema 7.2. Hemeramnsl. 3

41 | Jlexkuus «Ilonoxxenne HemeramwioB B [lepuoanueckoit cucTeMe XUMUYECKUX 1 1
sanemenToB JI.MI. MeHnneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkrue U XUMUYECKHE CBOMCTBA HEMETAIIOBY.

42 | Jlekuust  «Oxcuasl  HemeTtaiwioB.  Kucnopoxaconepskamue — KUCIOTHI. 1 1
BonopoaHsie coeTMHEHNS] HEMETAIITIOBY

43 | [Ipaktuueckoe 3aHsTHE «PelleHne SKCIIEpUMEHTANBHBIX 3aJad MO TEeMe 1 1
«HemeTamien)
Pasznea 8. Xumus u KU3HE. 1
Tema 7.1. XuMuS 1 >KU3Hb. 1

44 | Jlexuust «Ponb XuMUM B 00ECIIEUEHUU KOJIOTUYECKOW, SHEPTeTUICCKOU U 1 1
MUIIEBON 0€30MaCHOCTH, PA3BUTHH MEAUITUHBDY.

Hroro: 44 32 | 12
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5. IlpogeccnonaibHasi COCTABJIAIOLIANA 00111e00Pa30BaTEILHOI0 Y4eOHOr0 nmpeaMera « XuMHUs»

Ne HaunmenoBanue IIK Kon o6pazoBarenbHoro pesyastata ®I'OC COO, 3aganue ¢ npogeccnoHAIBHOI
n/n pa3aesioB U TeM (®1rocC (denepaabnas pabouasi nporpamma HANPaBJIEeHHOCTHIO
CI10)
Pa3zpen 1.
TeopeTnueckue  OCHOBBI
OPraHN4eCKON XUMHH
1. | Tema 1.1. [Ipenmer K 1.2 ONpEIENATh BUIABI XUMUYECKOM cBs3u (omuHapuble, | COCTaBbTe  NM3aHHEPCKUM  Maker
OpFaHquCKOﬁ XHUMHHU. KpaTHLIe) B OPTAaHNYCCKHUX COCAMHCHUIX; XMMHYECKOW CBSI3U B OpPraHu4e€CKUux
Teopust CTpOCHUA pacKphIBaTh POJIb OPraHUYECKON XUMHUU B TIpupoje, | COCAHHCHUAX.
OpPraHuvYCCKUX XapakTepU30BaTh €€ 3HAYCHUE B KU3HU YEIIOBEKA,
COEIMHEHUI AM. WJUTIOCTPUPOBATH CBS3b C IPYTUMHU HayKaMHu.
bytnepoga.
Pa3pea 3.
Kucnopoaconepxamue
OpPraHUYECKHUE COCUHEHUS
Tema 3.2. Aunpgerupen | IIK 1.1, yCTaHaBIIMBAaTh  IIPUHAUICKHOCTh  BemecTB K | CocraBpre  IU3aHEPCKUH — MakeT
KapOoHOBEIE ~ KHCIIOTBI. IK 1.2, OIIpEJIETICHHOMY KJIACCy IO COCTaBy M CTPOCHHIO, | KHCIOPOJICOACPKAIIUX COCTHHECHHUM.
CrnoxHbie 3Gupsbl. IIK 1.4 Ha3bIBaTh UX [0 CHCTEMATHYECKOW HOMEHKIIATYPE;

NPUBOAUTh TPUBHAIBHBIE HAa3BaHHUS OTACIBHBIX
Hpe/ICTaBUTEINEH KHCIIOPOJICOIEPKALINX
COCIMHECHU;

OCO3HAaBaTh OMNACHOCTb BO3JCHCTBHUA Ha HKHUBBIC
OPTaHU3MBbI OIPEAEICHHBIX OPraHNYEeCKUX BELICCTB,
NOSACHATh HAa TIpPUMEpax CIOCOObl YMEHBIICHHUS H
IPEOTBPALICHNs] WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

clieZioBaTh  IMpaBwjiaM Oe3omacHOW paboTHl B
7a00paTOpUH TPU  HCHOJIB30BAHUHM XHMHUYECKOMN
nocynsl M 00OpYyIOBaHHWS, a TakXKe MpaBUIIaM
oOpalieHus C BENmECTBAMH B COOTBETCTBHU C

29



WHCTPYKIHUSMHU BBITIOTHEHHS TAOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PadOT MO MOJYUYEHUIO U U3YUEHHUIO
OpraHUYECKHUX BEIIECTB.

Pazgen 6. Teopernueckue
OCHOBBI XUMHUU.

Tema 6.2. Crpoenue K 1.2, OTIPEIETISATh BH/IBI XUMUYIECKOU CBsi3M (KoBasicHTHOH, | CocTaBbTe  NU3aMHEPCKUA  MakKer
BerectBa. Muoroobpasue | TIK 1.3, HOHHOM,  METaJUIMYECKOW,  BOIOPOAHOM) B | XUMHUYECKOM CBS3M  (KOBAJICHTHOM,
BCIICCTB. K 1.4 COCIMHEHHSAX; THII KPUCTAJUIMYECKOW pPEIETKH | HOHHOM, METaUTHYECKOIH,
KOHKPETHOTO BEIIECTBA; BOJIOPOJIHOM) B COETUHEHHUSIX.
ONpeNeNATh BaJEHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB B COCMHEHUSAX PA3IINYHOTO
COCTaBa;
IPOBOJUTH BBIYMCIICHUS C MCIIOJIb30BAHUEM MTOHATHS
«MaccoBasl J10JIs BEIIECTBA B pACTBOPER.
Pa3gen 7. XumMus 1 ;KU3Hb.
Tema 6.2. Xumus v xusebs. | TIK 1.1 — packpeiBaTh ~ ponb  xumuM B pemenud | CocTaBpTe  M3aHEPCKUH — MakeT
IIK 1.6 OHEPreTHYECKUX, CBIPBEBBIX W OKOJOTMYECKHX | IpaBUIa 0O€30IacHOro oOpamieHus C
npobjeM 4YeJoBEYeCTBA, ONMCHIBATH OCHOBHBIEC | BEIICCTBAMHU.

HallpaBJICHUs pPa3BUTUS XUMHUYECKOM HAyKH H
TEXHOJIOTUH;

OPUMEHATHh TpaBHiia OE30MacHOTO OOpalleHus: C
BEILIECTBAMM, MCIOJB3YEMbIMH B ITOBCEIHEBHOU
JKU3HU, MpaBujia MOBEACHUS B IENAX COEpeKEHUs
3I0POBbSI M OKpYy)Kalolled MNPUPOJHONM CPEMbI;
MOHUMATh BpeJ (OMAaCHOCTh) BO3JEHCTBUSI HA JKUBbBIE
OpraHu3Mbl  OINPEICIECHHBIX  BEIIECTB  CMBICI
nokazarens [1/IK, noscHiATh Ha mpuMepax crocoObl
YMEHBIIEHNUS W TNPEIOTBPAIICHUS] WX BPEAHOTO
BO3JICUCTBUS;

AHAJIM3UPOBATh U KPUTUYECKHU
uHpopMaIio, CBSA3AHHYKD €

OLICHUBATDH
XUMHUYCCKUMH
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npoueccaMM M HUX BIUSHUEM Ha COCTOSTHUE
OKPYXaIOIIeil Cpeibl;

UCIIOJIb30BaTh MIOJIyYEHHBbIE 3HaHUsA u
npezcTaBiIeHus 0 chepax AeATeNbHOCTH, CBI3aHHBIX
C HAyKOll M COBPEMEHHBIMH TEXHOJOIHMSIMH, Kak
OCHOBY JJIsl OPHEHTAIIMK B BBIOOpE cBOeH Oymymieit
poeCCUOHATILHOM 1€ TEIbHOCTH.
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