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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa 1o XMMUHU Ha YPOBHE CPEIHEro 00IIero oopazoBaHus pa3padoTaHa Ha

ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS (eiepaibHON 00pa3oBaTeIbHON
nporpammsl cpeaHero oomero oopazoanus (POIT COO), npencraBieHHbIX B DenepaibHOM
rocyaapcTBeHHOM obOpa3oBatenbHOM crangapre COO, ¢ yuérom Konnenuu npemnoiaBanus
yueOHoro npeaMera «XuMus» B 00pa3oBaTelbHbIX opranusanusix Poccuiickoit @enepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI, U OCHOBHBIX TOJIOKeHUH «CTpaTerun
pasBuTHs Bocniutanus B Poccuiickoit deneparuu Ha nepuon a0 2025 roga» (Pacnopsokenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3padOTKe MPOrpaMMbl 0 XUMHH, K OIPEACTICHUIO O0IIeH cTpaTeruu
00yuyeHHMsl, BOCIIUTAHUSI U Pa3BUTUSA, OOYUAIOLMXCS CPEACTBAMHU Y4eOHOIO IpeaMeTa «XUMHs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIleNTyaabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIy4aeMoO€ BBIIYCKHUKaMU  00I1e00pa30BaTesIbHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPObI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xummudeckoe oOpa3oBaHHe OOy4yarOIIMXCsl Ha YpPOBHE CpEOHEro oOIIero
o0pa3oBaHMs CpeAICTBAMU y4EOHOro npeamera «XuUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
oIpesieNieHbl B IPOrpaMMe M0 XUMHM C Y4ETOM CHeUM(UKH HAyKH XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MATEPUAIILHON KU3HU OOILECTBA, a TAKXKe ¢ YYETOM OOIIUX LENel U
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LIUBUJIN3AlMH, B CO3/1aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOMl BKJaja B
(dbopMHpOBaHUE PAllMOHATIBHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHNE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOEHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C JPYTHUMHU ECTECTBEHHBIMU HAYKaMU, XUMUS CTaJIa HEOTHEMIIEMOM
4acTbl0 MUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXJ0ro
wieHa oOuiectBa. CoBpeMeHHass XMMHs Kak Hayka CcoO3uJaTesibHas, Kak HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MNpOoOJeM yCTOMUMBOIO pPa3BUTHA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBHM ¢ 0O0mIMMH LENIMH M TPUHLUIAMU CpeAHEro oOumiero ooOpazoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisromuMu npeaMera «XuMus» IBISIOTCS 0a30Bble Kypchl — «OpraHuyecKast XUMUs»
u «OO011as ¥ HeopraHuyeckas XuMHUs», OCHOBHBIM KOMITOHEHTOM COJIEP KaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI M0 HEOPTaHMUECKOW XMMHUH (C BKIIFOUEHUEM 3HAHUHN U3
o0uieil XuMHuM) 1 opraHuyeckoil xumun. @opMuUpoBaHUE JaHHOW CUCTEMbI 3HAHUM NIPU U3y4YEHUU
npeamera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranuueckas xumusi» u «O0mas 1 HeopraHu4eckast
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
onpeAeiEHHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMMYECKUX M AJICKTPOHHBIX IMPEJACTABICHUN O CTPOCHHUM BEILIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MIPEACTABICHHUS O XUMUYECKON CBSI3M, KIACCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM yIJIOM 3peHHS B TIpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTPHBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUECKUNW MaTepuan u
(haKTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas © HEeOpraHWYeCKask XUMHUsD» O0YJarOIUMCSl TPEJOCTABISETCSI BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHUX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBKEHHUS K TMPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMaxX, CBA3AHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U TPUMEHATh €€ JJIsl IMOTIOJHEHUS 3HAHWUW, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBJICHUIN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perenus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMANTU3AIINN 00yJarOIINXCs IPUHSATHIE
MporpaMMo 10 XMMHH TOJAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS TpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCANbHBIX Y4YEOHBIX NEWUCTBUN, HMMeEIoIuX 0a3oBoe
3HAQYEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTH: pEIICHUs] MpoOsieM, IMOWCKa, aHaiu3a |
o0paboTku wuHPOpMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHsS ONbITa MPAKTHUYECKOH U
HCCIIEA0BATENLCKOMN JEeITSILHOCTH, 3aHUMAKOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B npaktuke npernogaBaHusi XMMUAW KaK HA yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHETO 00I1IeT0 00pa30oBaHus, IPHU ONIPEICICHUN COIePKATETHHON XapaKTePUCTUKA
nejaeil M3ydeHWs NpeJMeTa HamnpaBlIEHUEM MEePBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOM HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEIOBEKA U KAaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENEICHHIO IeJel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IEJSIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:
dbopMUpOBaHHE CUCTEMBl XMMHUYECKHX 3HAHUN KaK BaKHEHIIECH COCTABISAIOIICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JekaT KIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC



3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U [IOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIGHHE C HUCTOPHEM HuX pa3BUTHS U
CTaHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX IS MPUOOPETEHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB U XUMUYECKUX SIBICHUI, UMEIOUINX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHON
YKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM ITPAaBUII 0€3011acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenbHasi XapakTepUCTHKA LEJNeld U 3a7ad U3y4YeHHs TpeaMeTa B
IIporpaMMe 1o XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucteme cpeaHero odmiero oopazoBanusi. CerofHs B NpenojaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
OTJAETCS IPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUYEHUs, OpPUEHTUPOBAHHOMN
Ha MOJTOTOBKY BBIYCKHHKa OOIIe00pa3oBaTeIbHON OpraHHU3alliM, BIAJICIONIEr0 He HaOOpOM
3HaHUH, a (PYHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH AKTUBHOTO
MOJTyYeHUs 3HAaHUN U IPUMEHEHHS UX B peajbHOU KU3HU JAJIS PeHICHHs MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ »TMM mnpu u3ydeHHH MpeaMera «XHUMHsS» JOMHUHHPYIOIIEE 3HauCHHE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajianTanys 00y4aronmxcs K yCIOBUSM JUHAMUYHO PA3BUBAIOIIETOCS MUPa, (HOPMUPOBAHHE
MHTEJJICKTYaqTbHO Pa3BUTOM JUYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY NPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

¢dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIBHOCTHU: PEIICHUsS ITPOOIeM,
NOWCKa, aHamm3a W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXKe i1 OLIEHKH C
MO3HIIAN YKOJIOTHUECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX TPOILIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTUH ISl IOMCKA U aHAJIM3a y4eOHOHM M HayyHO-MOMYJIIPHON MH(POPMAILIUN XUMUYECKOTO
COJIepKaHuUs;

(dbopmHpoBaHUe U pa3BUTHE Y 00YUYaIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU MJIAHUPOBAHUU U ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAHUE y 00yUaroumxcs yoekIEHHOCTH B T'YMAHUCTUYECKON HAIPaBIEHHOCTH XUMUH,
e€ BaKHOW pOJMM B PEUICHWU TITOOAIBHBIX MpPOOJEeM palMOHAIBHOIO MPHUPOJIOIOIb30BaHMS,
MOTIOJIHEHUSI SHEPreTHYECKUX PECYpCOB M COXPAHEHMsI NMPUPOIAHOIO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKe MPHUOOPETEHUS
OTIbITA UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM JUISl IPUHSTHS TPAMOTHBIX PEIEHUI B CUTYalUsX,
CBS3aHHBIX C XMMMUYECKUMH SIBJIEHUSMHU.

B ydeGHOM miaHe cpemHero o6imero oopa3oBaHUsS MpeaMET «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMETHI.

OO61ee ynciIO 4acoB, OTBEAEHHBIX JJISl U3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
o0bmrero oobpazoBanus, coctaBiser 68 yaco: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMuUHU: €€ BO3HMKHOBEHHME, pa3BUTHE M 3HAYCHHUE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepUasoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHHUM A.
M. bytnepoBa, €€ ocHOBHblE MONOkKEHUsA. CTPyKTypHble (DOpPMYJIbI OpPraHMYECKUX BEIIECTB.
['omosorus, n3omepus. XUMHUYECKash CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanum OpraHUuecKux BeniecTs. HoMeHkmaTypa opraHnuecKux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TpPUBUANIbHbIE Ha3BaHUS BaKHEHIIINX ITPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METOJ/Ib M3YYEHHUS BEIIECTB U MX NPEBPAILECHUN: O3HAKOMIICHHE C
o0Opa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB 110
[IPEBPALLEHUIO OPTaHUYECKUX BELIECTB IPU HAarpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTWYECKUH psaa. MeraH W 3TaH — mpocTeiliue
IPEJCTaBUTEIIN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKUN psifl. DTWIEH U IPONWIEH — IpOoCcTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKHME CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJloreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyramueH-1,3: cTpoeHHE, BaXKHEWIINE XHUMHUYCCKUE
cBoiicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
HOPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUYeCKHMEe U XMMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS. W HUTPOBAHMS), MOJy4YE€HUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpoGanus), noayieHue u
npumenenue. TOkKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Hedb u e€ nponcxoxaenue. CrnocoOsl nepepaboTKH HEPTU: EPErOHKA, KPEKUHT (TePMUYECKUA,
KaTtajduThuueckuit), muponus. Ilpogykrel mnepepa®oTku  HepTH, HUX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepaboTKy.

OKCIepUMEHTAIbHBIE METOJIbl M3YUYEHUS BEIIECTB M MX IPEBPAIICHUN: 03HAKOMJIEHHE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HepTb» u «Yroiab», MoienupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPON3BOAHBIX, IPOBEIECHNE IPAKTUYECKONH pabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbruncienuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA MJIM IPOAYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenensHble ONHOATOMHBIE CHHUPTHI. METAaHOI M ATAHON: CTpPOCHME, (U3UYECKHE H
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH MeETaJlJIJaMH, TajJOre€HOBOJOPOJIaMH, TOpPEHHE),




npuMeHeHne. BoopoaHbIe CBA3U MEXIy MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIa U 3TAHOJIA
Ha OpPTraHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHL. DTWICHTJIUKOIb W TIHUIEPUH: CTpOeHHe, (u3nyeckue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBUE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE cHUpTHI). JleficTBue Ha opraHu3m uesnoBeka. lIpumMeHeHue riaunepuHa u
STUJICHIJIMKOJIS.

DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKUE U XMMUYECKHE CBOHCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penomna.

Anprerunsl U kemonvl. DopMalbIeTHA, aUETAIbICTHI: CTPOCHUE, (HU3HUECKUEe W
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKLUH),
IIOJIy4EHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE TIpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
sTepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
IIPEJICTABUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblla KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xxupos. bruonoruueckas poiib KUpPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIMs YriaeBoI0B (MOHO-, TU- U moymcaxapusl). [mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoseiictaue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpOXKEHUE TIIOKO3bl), HAaXOXICHUE B MPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssie noiauMepsl. CTpoeHue Kpaxmajaa U LEeJUIFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpojiu3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX IPEBPALICHUI: INPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMKu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue ruuepuHa c rugpokcugoMm menu(ll)), ampaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedbpa(l) u runpoxkcugom meau(Il), B3aumoaeiicTere kpaxmania
C MOJIOM), IPOBECHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbic 3a1a4u.

Boluncnenuss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBA WIIM MPOYKTa PEAKILUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnuecKre coenHeHus. Gu3ndeckre 1 XMMHUYECKHe
CBOWCTBAa AaMHUHOKHCIOT (Ha NpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
ITenTuae!.

benkn kak mpuUpOHBIE BBICOKOMOJIEKYISIDHBIE coeAuHEHMs. [lepBuuHas, BTOpuUYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIKOB: THJIPOIU3, JI€HATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M HX MPEeBpAlleHU: HAONI0ACHHE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicoKkoMO/IEeKYJISIPHBIE COEIMHEHHU S

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJEKYJISIPHBIX COEIWHEHUN: MOHOMED, ITOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — TOJIMMEPU3ALS U MOJTUKOHACHCAIUS.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MeXIpeaMETHBIE CBA3H.




Peanuzanus MeXIpeIMETHBIX CBsI3e€d NMpU M3Yy4EHUM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak H
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTeCTBEHHO-HAay4yHblE IOHATHUS: SIBJICHUWE, HAY4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOAUYHOCTh, HAOIIOACHHUE, HW3MEpEHUeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: Matepusi, SHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPI€TUYECKUI YPOBEHD,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeLIECTB B OpraHusMme, (pOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOI'O IUTAHUS, MOIOILUE CPEICTBA,
JICKapPCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeaneCKue OCHOBBbI XMMHH

XuMudyeckuit snemMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTb. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

ITepuognueckuit 3akoH u Ilepuoguueckas cucrema XUMUYECKHUX diieMeHTOB [l
U. MenneneeBa. Cs3b mnepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHUYECKHUX
sanemenToB JI. U. MenneneeBa ¢ COBpeMEHHOW TeOopuUel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl xumudeckod CBsI3U (KOBaJIeHTHAast
HEMNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI M aHUOHBI.

BemectBa MONIEKyJISIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUTMYECKON PEIIETKH.

[TonsiTve 0 qucnepcHBIX cucTteMax. IcTMHHBIE M KOJUTOMIHBIE PacTBOPBI. MaccoBas 1014
BEILIECTBA B PACTBOPE.

Knaccugukaius Heopranndeckux coeJuHeHnil. HomeHkaTypa HeopraHnyeckix BeIecTB.
I'eneTnueckas CBA3b HEOPraHWYECKHUX BEIIECTB, IPUHAIICKANUX K PA3IUIHBIM KJIACCAM.

Xumuyeckas peakius. Kiaccupukanuss XUMHUECKUX PEAKIUil B HEOPTaHUYECKOW U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecHe. (DakTOpbI, BIUAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas nuccoruanus. CuibHble U ciadble 3JeKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJTOYHAs.



OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEPUMEHTAIbHBIE METOAbl M3YYEHHUs] BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpAIUs
tabnu «llepuonnueckas cucrtema xumudeckux siemeHToB . U. MenneneeBa», u3yueHue
MOJIeIIeH KPUCTAJUTMYECKHUX PELIETOK, HaOJII0ICHUE
Y OIUCAHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3ioKeHHE MEPOKCHIa BOJIOPOa B
MPUCYTCTBUHU  KaTajau3aTopa, OMNPENCJICHUE CpeIbl PacTBOPOB BELIECTB C MOMOIIBIO
VHHBEPCATHHOTO MHIWKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHNE MPAKTHIECKONH paboThI
«BnusiHue pa3auvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUM.

Pacuérhbie 3amaun.

Pacuétbl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMIA, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [lonoxenue nemeraminos B [lepuonueckoi cuctreMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHWMHYECKUE CBONCTBA BAXKHEWUIIMX HEMETAUIOB (TallOTEHOB, cephl, azora, (docdopa,
yIJIepoJia U KPEMHUS) U UX COCAMHEHHM (OKCHIO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenne MetamioB B [leproanyeckol cUCTeME XUMUYECKUX 3JeMEHTOB /I,
U. MenneneeBa. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPSKECHUN
METaJLIOB.

XHUMHYECKUE CBOMCTBA BAKHEHINMX METAUIOB (HATpWM, KaJlMi, KaJdbllUHd, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O61mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUTeKIIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUE
TUAPOKCHU/IA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIEN0YEH, KaUeCTBEHHbIE PEaKLIUU Ha KaTUOHbI
METaJlIOB).

Pacu€TtHble 3a1a4n.

Pacuérer macchl BelecTBa uiin 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe
Wi 00BEMY OJTHOTO U3 yYaCTBYIOIIUX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOTHUECTBA
BEII[ECTBA) MTPOJIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponps xumun B oOecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBOM O€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE O HaAyYHBIX METOJIaX MO3HAHUS BELIECTB U XMMUYECKUX PEAKIIHil.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHITUTIAX TPOMBIIIUICHHOTO MTOTYYEHUS BaKHEHITNX
BEIIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHAIIOB. BAXKHEHIIME CTPOUTEIBHBIC MAaTEpUAIBI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHUs U 370pOBbE YENOBEKA: IMpaBUJia HCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENnaparos,
MpaBHIIa 0e301acHOro HCITOJIb30BaHUSI penaparoB OBITOBOM XAMUHU
B IIOBCEIHEBHOM KU3HH.




MexnpeIMeTHBIE CBSI3H.

Peanuzanus MexnpeMETHBIX CBS3€H MTPH U3yYSHUHN O01ei U HeopraHu4ecKo XxuMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIMX €CTECTBEHHO-HAYUHBIX IOHATHH, TakK
U TOHATUM, SABJISIIOIIUXCS CUCTEMHBIMU JUISL OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KIacCHU(pUKaILuUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: marepus, SHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe

COCTOSAHHEC BCIICCTBA, (bH3H‘-I€CKPIC BCJIMYHHBI U CAMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: knerka, OpraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIJIMBO, PECYPCHI.

TexHonorus: Xumudeckas MNPOMBIINIJICHHOCTDb, METAJUIYPTHs, IPOU3BOACTBO CTPOUTECIIBHBIX

MaTCpHraIoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJICTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHrajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHS OOYYarOLIMMHCSA
IpOrpaMM CpeaHero obiiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKH IUITAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro 00I1ero 0Opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JHUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XMMUS» Ha YPOBHE CPETHETO 001IEro 00pa30BaHusl BbIIEIICHBI
CJIEIYIOIIHAE COCTABIISAOILNE:

OCO3HaHUE OOYYAIONIUMHUCS POCCUMCKON TpakIaHCKOW HMIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOJACTBOBAThCS B CBOEH JEATEIHHOCTH
[EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYUe TPABOCO3HAHUS HKOJOTMUYECKON KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh LIENU H
CTPOUTH )KU3HEHHBIE IJIAHBI.

JInaHOCTHBIE pE3yabTaThl OCBOSHUS ITpeiMeTa « XMMHUS) IOCTUTAIOTCS B €IMHCTBE y4eOHOM
Y BOCIIMTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJAEaJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIecTBa,



INPUHATBIMU B OGH.[CCTBG HOpMaMH U IpaBUJIaMU IMOBCIACHUA, CHOCO6CTBYIOH_[I/IMI/I mnmponeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYAIOIIHXCSI.

JIMYHOCTHBIC PE3yNIbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIIBITA ITO3HABATEIHHOMN U MIPAKTUYCCKOH JACITETPHOCTH O0YUAIOIIMXCS IO PEaTU3aI[|K IIPUHSTHIX
B 00IIIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHMS 00YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKECHHUS K
3aKOHY U MPABOIIOPSIKY;

NpEaACTaBIICHHUA O COHOUAJIBHBIX HOpMax M IIpaBHJIaX MCKIMYHOCTHBIX OTHOIIICHUUA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHrH y4eOHBIX ¥ IMO3HABATEIBHBIX 33/1a4, BBHINIOJIHEHUH XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apIyMEHTBI APYTUX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB yUYEOHOH JNESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAyYHOMY HACJCIUI0 OTEYECTBEHHOU
XUMMUU;

YB@KEHHS K IPOLIECCY TBOPYECTBA B 00JACTH TCOPUU U IMPAKTHUYECKOTO MPUMECHEHUS
XUMHH, OCO3HAHHUA TOTO, YTO AJOCTHIKCHHUSA HAYKH €CTb PE3YyJIbTAaT JJIMTCIBbHBIX Ha6J’IIO[[€HHI71,
KPOIOTIMBBIX SKCIIEPUMEHTATIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPY/Ia YYEHBIX U TPAKTUKOB,;

WHTEpeca ¥ II03HABATEIIbHBIX MOTHBOB B IIOJIYICHHHM U TOCJICIYIOIIEM aHAJIN3e
UHPOPMAIIUHU O TIEPEIOBBIX IOCTHIKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLICHUBATH CUTyaluu, CBsI3aHHBIC C XUMHNYCCKUMHN SBJICHUAMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJEHHWE U TIOCTYNKH CBOMX TOBApHUINEH C MO3UIUI
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

MOHUMaHUS IIEHHOCTEW 3M0pOBOTO0 M 0€30MacHOro obpas3a >KW3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOIOIeHHsT TIPaBWJI 0€30MMaCHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOU JIESTEIHHOCTH;

MNOHUMaHHA NECHHOCTHU IMpaBUJl HHAUBHUAYAJIbHOTO MW KOJUICKTUBHOI'O 0€e3011acHOr0
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJEJICTBUN W HENPUITHUSI BPEIHBIX MPHUBBIUEK (YMOTPEOJIEHHs aJKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT'0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUU TMPAKTUYECKUX 3a7ad COIHAIBbHON
HAIPaBIEHHOCTH (B paMKax CBOETO Kjiacca, IKOJIBI);

WHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodecchil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWUH 110 XUMHH,

YBaXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHHOW TPAaeKTOpUH 00pa30BaHMsl, Oy TyIIen
npodeccuu U peanu3ainud cCOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHHUS:

9KOJIOTHYECKH I1eIeCO00Pa3HOro OTHOMICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIESCTBOBAHUS
JKHM3HH Ha 3eMIIe;



MOHUMAaHUS TI00AJBHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE TPUPOJTHOM U COLIMATBHOM CPEIbl;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTIKCHUN XUMHHU IS PEIICHUs BOTIPOCOB
PalMOHAIBHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOI'O HENpUATUS AEHUCTBUM, NPUHOCAIIMX BpPE OKPYKAOUIEH MPUPOAHON Cpere,
YMEHUS MPOTHO3UPOBATh HEOJArONMPHUATHBIC YKOJOTHYECKUE TMOCICACTBUS MPEATPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIM4usl Pa3BUTOTO HSKOJOTHYECKOTO MBIILICHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HaNpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS WMH B
MMO3HaBaTEJIbHOW, KOMMYHUKATUBHOHN U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTUKH;

MOHWMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHWs €€ pond B (HOPMHUPOBAHHH
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUH TIPOOJIEM COXPAHSHUS TPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XHMMHUHU JJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYHBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHNN yCIOBUN YCHEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMble 3HAHUS TS
aHajan3a U OOBSICHEHUs SBICHUN OKPYXKAIOLIEro MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JAHHBIX
C TEJBIO TTOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIsl PEeLIeHUs pooieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM €SI TENIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 M CamMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMYHBIX cepax mpoPecCHOHATbHON 1eITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ylabTaThl OCBOEHHUS y4eOHOro mpeaMera «XUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 71 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIC
(MexXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUSl, HCCIIEIOBAaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTeNnbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHbIe), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbLHOM KOMITETEHIIMH 00YyJaroIuXcs;



CIIOCOOHOCTh ~ OOYYAIONIMXCSl ~ MCIIOJNB30BaTh  OCBOGHHBICE  MEKIUCIUIUIMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JICHCTBHS B IIO3HABATCIBLHOW W
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbIE Pe3yNIbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMU YYCOHBIMH
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMHA yqeﬁanMn MO3HABATEJIbHBIMHU € CTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U aKTyalU3UpoBaThb NpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpeseNATh LEeNU [JesATEeIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPHUM MX JOCTHIKEHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JOIMUYECKOI'O MBIIUICHUS — BBLACIATDH
XapakTepHble NPU3HAKK IIOHATHM W yCTaHaBIMBaTb HUX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLUE MTOHIATUS AJIs1 OOBSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(UKAIIMH BEIIECTB U XUMUYECKUX PEAKIINI;

yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTBH JIOTHYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIC, 10 AaHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH U IPOTHBOPEUUS] B PACCMATPUBAEMBbIX SIBICHUX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSATh B MPOLECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbBIC MO/IETIbHbIE PECTABIICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HcCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIHii;

dbopMynupoBaTh LE€TM U 3aJa4d  MCCIEJOBaHUS, HCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENIHO c(hOPMYyITUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJI€Th HAaBBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHMS M MPOBEACHUS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpPETaTh OIBIT YYEHUYECKOW HCCIENOBATENbCKOM M IMPOEKTHOM J1eATEIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS.

3) pabora ¢ nHpopManmeii:

OpUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJISpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HHPOPMAIUIO PA3TUYHBIX BUI0B U (DOPM MpeACTaBIeHUS, KpUTHUECKH OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

bopMynupoBaTh 3ampochl U TMPUMEHSATh pPa3IUYHbIE METOJbl TpPU TOUCKE U OTOOpE
uHpOopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a71a4y ONpeeEHHOTO THIIa;

nproOpeTaTh OIBIT WCIONIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpencTaBieHHs WH(GOpMAUU (CXEMBbI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);



UCTOJIb30BAaTh HAYYHBIH SA3BIK B KauyecTBE CpEJICTBA INpU paboTe C XUMHUYECKOU
uH(popMmaruen: TPUMEHATh MEXIpeAMEeTHbIe ((pu3nyeckne W MaTeMaTU4YecKHWe) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

OBJIaIleHI/le YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aJaBaTh ~ BONPOCHI IO  CYIIECTBY  OOCyXKJgaemMol  TeMbl B  XOJe  Jualiora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh HJEH, (DOPMYIHpPOBATH CBOM TMPEUIOKECHHS OTHOCHUTEIIBHO
BBIIIOJIHEHM S MIPEJIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHON JNESTEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSTEJIBHO WJIM COBMECTHO €O CBEPCTHHMKAMU IIPU  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MIPOEKTA u (dhopmynupoBarthb BBIBO/IbI
0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICOBAaHUHN MYTEM COIIACOBAHUS MMO3UIINH B X0J1€ 00CYXKACHUS
1 oOMeHa MHEHUSMH.

OBnaueHne YHuBEPCAJIbHBIMHU PEryJasiTUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSITEJIbHO IIJIAHUPOBAaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO JAEATEIbHOCTb,
ompezernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii arOpuT™M JICHCTBUN NpU BBIIOJHEHUU YYEOHBIX M MCCIIEJOBATENBbCKUX 3aad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PElIEHUs ¢ yYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTU HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHBIEC pE3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsH OTPAKAIOT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHMpa, POJIM XMMHM B TMO3HAHUU SIBICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOUW [UIsi pelleHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAs BKIIOYAET: OCHOBOMOJIArArOIIUe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIIMOHATBHAS TPYIIA, PaIUKald, H30MEpHUsi, U30MEpPHI, TOMOJIOTHUYECKUN P, TOMOJIOTH,
YTIIEBOJOPOIBI, KUCIOPOA M a30TCOJEPKAIINE COSAMHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemecTB A. M. BytiepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MNPUYIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX SIBJ'IGHHfI, (1)aKTOJ'IOl"I/IIIeCKI/Ie CBCIICHUA O CBOP'ICTBaX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JEATETHHOCTH YETOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABIMBATH
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE TOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEeBpaICHUI OPraHMYECKUX COCTUHEHUN;



c(OpPMUPOBAHHOCTh YMEHHI HCIIONH30BaTh XUMHYECKYI0 CHUMBOIUKY HJISI COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKIUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYeCKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATH MPUHAAIC)KHOCTh U3yUYCHHBIX OPTaHUYECKUX
BEUIECTB M0 HX COCTaBy U CTPOCHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUN
(yrmeBomopobl, KHCIOPOJA M a30TCOAEpXKAIlME  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHWs 1Mo cucteMatudeckoi HomeHkiatype (IUPAC), a taxxke
NPUBOAUTH TPUBHUAJIbHBIC HA3BAHMS OTICJBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTHJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApPUHOBAs KUCIOTa, TII0K03a, (QPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

Cc()OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUIBl XUMHUYECKOW CBS3H B OPTaHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHUSI MPUMEHSTH IOJOKCHHUSI TEOPUU CTPOCHHS OPTraHUYECKHX
BemiecTB A. M. bytiiepoBa /i 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpOCHHUE, (UBUYECKUE W
XUMHUYECKUE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHsod,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeJI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOPpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BAThb HMCTOYHUKH YIIEBOAOPOJHOTO CHIPHSA
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U IMPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TPOBOJAUTH BBIYMCICHUS MO XHMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLUH 110 U3BECTHBIM MAacCCe,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOJIHBIX BEILIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHMSI, WCIOJIB3yeMbIX B XHMHUM TPU H3YYCHUHM BEHIECTB M XHUMHYECKUX SIBIICHUN
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS TSl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBUia MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpaleHns: OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ITHICHA M W3y4YEHHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIINHI OPTraHUYECKUX BEIIECTB, IeHATYypallus OeKOB PU HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH MTPH 00paIieHuu
C BeIIeCTBAaMH U JaOOpaTOpHBIM OOOPYJIOBAHHEM, IMPEACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (GOpMe 3alliCH YpaBHEHWW COOTBETCTBYIONIMX peakiuid W (hopmMymupoBaTh
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYI0 HWH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmarnmu, UHTEpHET U APYTrUX);

c(OpMUPOBAHHOCTh YMEHUN COOJIOAAaTh MpaBWiIa SKOJOTMYECKH LEeIecoo0pa3Horo
MOBEJICHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’Karolled MpUPOIHOM cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpe/IeIEHHBIX OpPraHMYEeCKUX BeELIeCTB, MOHMMas cMmbica mokaszatenss [I/IK, mnosicHsaTe Ha



npuMepax CrocoObl YMEHBIICHUS W MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIs1 OOY4YaIOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE MPUMEHSATDH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKHX SBJICHUIA;

JUISL CIIETIBIX M CIA00BUAAIIMX O0YJAIOIUXCs: YMEHUE HCIIOJIb30BaTh PENbe(hyHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaitns ms 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast 1 HeopraHuyecKas XUMHUs OTPaKaroT:

c(hOpPMUPOBAHHOCTH MPEICTABICHUI: O XUMHUUECKON COCTABIISIONICH €CTeCTBEHHO-HAYTHON
KapTUHBl MHpA, POJIM XUMHH B TMO3HAHUU SIBICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- SJICKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIJIGHHS, XUMHMYecKas CBs3b (KOBQJIEHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs IUCCOLMALNS, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHS DJIEKTPOIUTUIECKON
auccouranuu, nepuoandeckuil 3akon J. M. MeneneeBa, 3akOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXpPaHEHUsS U MPEBPAIlEHUs SHEPTUU MPU XUMHUYECKHX PEaKlHUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUS, JICKAIIME B OCHOBE IMOHUMaHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJMYyYEeHUH M 0€30MacHOM HCMOJIb30BAaHUHM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBHISBISATH XapaKTEpHbIE MPU3HAKU TOHATUH, YCTAaHABIMBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IMPU OMHCAHUUA HEOPTaHUYECKHX
BEILECTB U UX NPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHUI MHCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHbli ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEram€Has W3BECTh, MUTHEBAas COJA, MUPUT U
ApyrHe);

c(OpPMUPOBAHHOCTh YMEHUN OMPEENITh BAJIEHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUIM KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAIEKHOCTh HEOPTraHMYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYIIe COeNUHEHUHN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCHbI, COJIH);

c(OPMUPOBAHHOCTh ~YMEHHH  pPAaCKpbIBaTh CMBICI Iepuogudeckoro 3akoHa [l
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIINMU;

c(OpMUPOBAHHOCTh ~YMEHUN  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE  AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB llepronnyeckoit cuCTEMbl XUMUYECKUX 3JIeMEHTOB Jl.
U. MenzeneeBa, MCHOJb3ysl TOHATHS «S-, P-, O-27€KTpOHHBIC OpPOUTAIINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XMMHYECKHUX DJJIEMEHTOB M HX
COEMHEHUN MO nepuojaM MW rpymnmnam l[lepruoanyeckoil cuCTeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;



c(OpPMHPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIHEe XUMHUUECKHE CBOICTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE N€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMHUYECKHX PeaKluii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKHE DPEAKLUUHU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIly M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTb YMEHHM COCTABIIATh YPAaBHEHHSI PEaKLIUN pa3IMYHbIX THIIOB, ITOJHBIE U
COKpAaILEHHBIE YPABHEHUsI pEaKIMi MOHHOTO OOMEHA, yYMThIBas YCJIOBHS, IPU KOTOPBIX 3TU
peaKkIMy UAYT A0 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAacllO3HaBaTh OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPIaHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYLUIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii IOCPEICTBOM COCTaBJIEHUSI 3JIEKTPOHHOr0 OaaHca ATUX PEeaKIUii;

c(OPMHPOBAHHOCTb YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozjeiicteus (npunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh XUMUUECKHUE IIPOLIECCHI, JIEIKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YEHUS CEpHOM KHCIOTHI, aMMHUaka, a Takke COOpPMHUPOBAHHOCTb
IpeJCTaBICHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U 3KOJOTMYECKHX IMpoOiieMax XHMUYECKOTO
IPOM3BOJICTBA;

c(OpPMUPOBAHHOCT YMEHHUHM TPOBOJUTH BBIYUCICHHUS C HCIOJb30BAHUEM IOHSITUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMUMHUYECKHX
peakuusax, Macchl BeLlecTBa WK 00bEMA ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOIO U3 YYacTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOIO 3((eKTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS IHEPIHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIIOaTh MpPaBUia MOJIb30BAHUS XUMHUECKOW MOCYIAOH U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBIMOJHATh XUMHYECKUHA SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpeAeTICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO UHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKlUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEakIMH Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad mo TteMam «Metamibl» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, ITPEICTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepHUMEHTa B (opMe 3almuCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMALHIO,
MOJIy4YaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUH cOOMI0aTh MpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeeNEéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1/IK, noscHaTe Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPAIIEHNS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsE 00YYaroIIMXCSl C OTPaHMYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB M XUMHUECKUX SBICHUH;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins n1s 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3zienoB U TEM IPOrpaMMBbl KommuecTBo yacoB OnextpoHHbie (TU(POBLIC)
n/m Bcero| KonrposnbHbie [IpakTryecKue 0bpasoBaTeNbHbIE PECYpChl
paboThl paboThl
|Pa311e.11 1. TeopeTHyeckue 0CHOBBI OPraHUYeCKON XUMHUH |
1.1 |IIpenmer oprannyeckoil xumuu. Teopus cTpoeHUs 3
opranndeckux coenquneHui A. M. bytineposa

|I/IT0ro 10 pazzerny H 3 H |
|Pa311e.11 2. Yri1eBoaopoabl |
|2.l ”HpeIIGJII)HI)IC YTJIEBOJOPOABI — aJKAHbI H 2 H H H |
|2.2 ”HereIleJII)HI)IG YTJIEBOIOPO/BI: aJIKEHBI, AJTKAAMEHBI, AIKHHBI H 6 H H 1 H |
|2.3 ”ApOMaTI/I‘-IeCKI/Ie YIJI€BOJIOPOABI H 2 H H H |
|2.4 ”HpI/IpO,I[HLIe HCTOYHUKH YTJIEBOJOPOJIOB U HX MepepaboTka H 3 H 1 H H |
|I/ITOro 0 pa3feny H 13 H |
|Paazle.11 3. Kuciopoacoaepxaiue opraHnn4ecKkue CoeAUHEHUs |
|3.1 HCHHpTH. denon H 3 H H H |
|3.2 ”AJ‘II)I[CFI/II[BI. Kap6onoBeie kucnotsl. CnoxHbIE 3PUPbI H 7 H H 1 H |
|3.3 HaneBo,HLI H 3 H 1 H H |
|I/ITOro 0 pa3feny H 13 H |
|Pa3zle.11 4. Azorcoaep:kaniye OpranuyecKue coeJMHeHus! |
|4.1 ”AMI/IHLI. AMMHOKHUCIOTHI. benku H 3 H H H |
|I/IT0ro 10 paszeny H 3 H |
|Pa311e.11 5. BbICOKOMOJIEKY ISIPHbIE COCIMHECHUS |
|5.1 HHJIaCTMaccm. Kayuyku. Bonokna H 2 H H H |
|I/IToro 10 pasjerny H 2 H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 34 | 2 [ 2 [ |




11 KJIACC

Ne HanmeHnoBaHMe pa3/iesioB B TEM MPOrPaMMBbl KonmgectBo yacoB ‘ DnexkTpoHHbIe (1I(POBHIC)
n/m Bcero| KontponbsHbie [IpakThyecKue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThI
|Pa3ne.11 1. Teopernyeckne 0CHOBbLI XHMHH |
1.1 ||Ctpoenue aromoB. [leproanueckuii 3akoH u [leproanyeckas 3
cucteMa xuMuueckux snemenToB /. 1. MenaeneeBa

|1.2 HCTpOCHI/Ie BemecTBa. MHOT0OoOpas3ue BEIeCTB H 4 H H H |
|1.3 HXI/IMI/I‘IGCKI/IC peaKIuu H 6 H 1 H 1 H |
|I/ITOro 0 pasaeny H 13 H H H |
|Pa3)1eJ1 2. Heoprannyeckasi Xumust |
21 |Meramy & ] H u |
|2.2 HHeMeTaJIJIBI H 9 H 1 H H |
|2.3 HCB;BI) HEOPraHWYECKUX U OPraHMYECKUX BEILECTB H 2 H H H |
|I/ITOro 0 pa3feny H 17 H H H |
|Pa3zle.11 3. XumMus 4 :KU3Hb |
|3.1 HXI/IMI/IS[ 1 KU3Hb H 4 H H H |
|I/IT0ro 10 pasfeny H 4 H |
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 | 3 [ |




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne mi/mm Tema ypoka KonmuectBo wacos | [ara DIIEKTPOHHBIE JononHurenpHas
Beero|| Kontponbnsie || IIpaktuueckue || A3YICHAA mdposbie undopmarys
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypchl
1. |TIpenmeT opraHMYECKOM XUMUH, € 1 06.09.2023
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHE
2. ||Teopust cTpoeHUST OPraHUYECKUX COCITUHCHHMA 1 13.09.2023
A. M. bytiepoBa, €€ OCHOBHbBIE MTOJIOKEHUS
3. |[IIpexcraBienue o KiaccupUKATUH 1 20.09.2023
opraHnueckux Bemiects. Homenkiarypa
(cucremaTnydeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUS
OpPraHHYECKUX BEIIECTB
4. || ATKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHI 1 27.09.2023
pPAn
5. ||[MeTtaH u 3TaH — MPOCTEUIINE TTPEACTABUTEIH 1 04.10.2023
AIKaHOB
| 6. HAJ‘IKGHHI COCTaB U CTPOEHHE, CBOICTBA H H H H 11.10.2023 H
7. |[OTUieH u IponuiIeH — npocTeiine 18.10.2023
NPEeICTaBUTENN AJIKEHOB
8. |[IIpaktnueckas padbota Ne 1. «Ilomyuenue 1 1 25.10.2023
STHJICHA U U3yUCHHE eTO CBOMCTBY»
9. |[Ankanuensl. byraauen-1,3 u metunoyraaueH- 1 08.11.2023
1,3. ITosydeHre CHHTETHYECKOTO KaydyKa 1
PE3UHBI
10J|AnKuHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1 15.11.2023
TOMOJIOTUYECKUH PsAll. ALETHIIEH —
NPOCTEUIINIA TPEACTaBUTENb AIKUHOB




Ne /it Tema ypoka KonnuectBo yacoB | Hara DIIEKTPOHHBIE JononHuTenbHas
Beero|| Kontponbnsie || IIpaktuueckue || A3YTCHIA midpoBbIe uHdOpMAIs
paBoTHI paBGoTHI o0Opa3oBaTenbHbIC
pecypcsl
11/ /Bpiunciienus 1o ypaBHEHUIO XUMUYECKON 1 22.11.2023
peaxkuu
lZ.”ApeHBIZ OeH30:1 ¥ TOyoJI. TOKCHYHOCTh apeHOBH H H H 29.11.2023 H H
13|[l'eneTrdeckas CBsI3b yrJI€BOJOPOJIOB, 1 06.12.2023
MPUHAISKAIINX K Pa3IMYHBIM KJIaccaM
14| TTpupoaHbIe UCTOYHUKHU YTIIEBOJOPOJIOB: 1 13.12.2023
MIPUPOJIHEIN ra3 U NOMYyTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
15| IIpupoaHbIe UCTOYHUKHU YTIIEBOJOPOJIOB: 1 20.12.2023
MIPUPOJIHEIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
16)|KonTponsHas paboTa mo paszuery 1 1 27.12.2023
«YTIeBOIOPOIBI»
17|IIpenenbHble OAHOATOMHBIE CIIUPTHI: MeTaHOM H|| 1 10.01.2024
aTaHoi. BogopoaHas cBA3b
18)MHOTr0OaTOMHBIE CITUPTHI: ITUICHTIINKOJb U 1 17.01.2024
TIIALIEPUH
19]|®enomn: ctpoeHne MoieKynbl, pusnyeckue u 1 24.01.2024
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
20{|Anprerunbl: popMaibIeryuI U alleTaabIeT /. 1 31.01.2024
AnietoH
21||OTHOOCHOBHBIE MPeIeTbHBIC KAPOOHOBBIC 1 07.02.2024
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS
22|ITpakTrueckas padota Ne 2. «CBoiicTBa 1 1 14.02.2024
pacTBOpa YKCYCHOM KHCIIOTBI»




Ne /it Tema ypoka KonnuectBo yacoB | Hara DIIEKTPOHHBIE JononHuTenbHas
Beero|| Kontponbnsie || IIpaktuueckue || A3YTCHIA midpoBbIe uHdOpMAIs
paBoTHI paBGoTHI o0Opa3oBaTenbHbIC
pecypcsl
23||CreapuHOBasi U OJICMHOBAS KMCIIOTHI, KaK 1 21.02.2024
MPEJICTAaBUTENN BBICIINX KAPOOHOBBIX KHCIIOT
24| Mputa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, 1 28.02.2024
MX MOIOIIEE ICHCTBUE
25/|CnoxHbie 3¢upbl KaKk MPOU3BOIHBIC 1 06.03.2024
KapOOHOBBIX KUCIIOT. ' MAPOIHN3 CIIONKHBIX
3¢hupoB
26/ Kupsr: runponus, npuMeHenue, ouomornueckas|| 1 13.03.2024
POJIb JKUPOB
27|/YTIeBoibl: COCTaB, KIACCU(PUKAIIHS. 1 20.03.2024
Baxxneiiue npeacTaBuTeNu: TII0K03a,
bpykTo3a, caxaposa
28|Kpaxmai ¥ 1eIroi03a Kak IpUpoIHble 1 03.04.2024
TIOJTUMEPHI
29|[KonTposibHas paboTa 1o paserny 1 1 10.04.2024
«Kucnopoacoaeprxalye opraHndeckue
COCIMHEHUS
BOHAMI/IHHI METUJIAMUH Y aHUJINH H H H 17.04.2024 H
31||AMHHOKHUCIIOTHI KaK aM()OTEepHBIE 24.04.2024
OpraHUYecKHe COeIMHEHUs, UX OHOIornyecKoe
sHaueHwne. [lentuaer
32|/benku Kak MpUpPOIHbIE BBICOKOMOJIEKYIISIPHbIE 1 08.05.2024
COCIIMHEHUS
33/|OcHOBHBIE TIOHATHS XHMHH 1 15.05.2024
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH




Ne /it Tema ypoka KonnuectBo yacoB | Hara DIIEKTPOHHBIE JononHuTenpHast
Bcero|| Kontponshsle || [Ipaktnueckue | A3YICHHA ndposbie undopmarus
paBoTHI paBGoTHI o0Opa3oBaTenbHbIC
pecypcsl
34/|OcHOBHBIC METOBI CHHTE3a 1 22.05.2024

BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

IInacTmaccel, KaydyKHd, BOJIOKHA
|OBILEE KOJTMYECTBO YACOB I10 [IPOTPAMME|| 36 | 2 | 2 |




11 KJIACC

No Tema ypoka KonnuectBo yacoB Hara || DnexTpoHHBIC IUPPOBHIE
n/n Bceero|| Kontponbasie || IIpaktuyeckue || A3YICHHA obpazoBatebHEIe
padoThI paboTHI peCypeel
|l HXI/IMI/IquKI/Iﬁ AJIeMEHT. ATOM. DJIeKTpOHHAsI KOH(HUTypaIys aTOMOB H
2  |Ilepmonnueckuii 3akoH u [leproauyeckas cucreMa XMMHYECKUX
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN
CTPOEHHS aTOMOB
3 ||3axOHOMEpPHOCTH MU3MEHEHHsSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HX 1
COEIMHEHUH 10 TPYIIaM U IepruoiaM. 3HaYeHHE MePUOIUIECKOTO
3aKOHA M CUCTEMbI XUMHUYECKUX AieMeHToB [[.1. Menzaeneena B
pPa3BUTUU HAYKH
4 ||CtpoeHue BemiecTBa. XuMU4ecKas CBsI3b, €€ BUJIbl; MEXaHU3MBbI 1
o0pa3oBaHMs KOBAJIEHTHOM cBsi3u. BosopoaHas cBs3b
5 ||BanentHocTs. DnekTpooTpuniateabHOCTh. CTENneHb OKUCIICHHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
6 |[lonarue o nucnepcHbIX cucreMax. MicTuHHBIE M KOJITOUTHBIE 1
pacTBOpbl. MaccoBast 101151 BEIIeCTBa B pacTBOpe
7 ||Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COEAMHEHUI. 1
['eneTnueckas CBA3b HEOPraHMYECKHUX BELIECTB, Pa3IMUHBIX KJIACCOB
8 |[Kmaccuduranus XUMUYIECKUX PEaKIHid B HEOPTaHHUECKOU U 1
OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHUSI MacChl BEUIECTB; 3aKOH
COXPaHEHHUS U MPEBPAICHUS] SHEPTUU MPU XUMUUYECKUX PEaKLINIX
|9 HCKOpOCTB peakmuu. OOpaTUMBbIE peakIuu. XUMUYECKOE paBHOBECHE H
10 |[Ipaktuueckas padora Ne 1. «BnustHue pa3nuuHbIX GaKTOpPOB Ha 1
CKOPOCTh XUMUYECKOU peaKium»
11 |[Dnexrpomutuueckas aucconuanus. [loHsTHe 0 BOIOPOIHOM 1
nokazarene (pH) pactBopa. Peakuuu nonnoro oomena. I'uaponus
OpraHMYECKUX M HEOPTraHMUECKUX BEIIECTB




No Tema ypoka KonnuectBo yacoB | Hara || DnexTpoHHBIC IUPPOBHIE
n/m Bcero|| Konrponbnsie || [IpakTnueckue || A3YICHAA obpasosatesbHbIe
padoThI padoThI PeCypChI

12 ||OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonsTue 06 1

AJIEKTPOJIM3€E PACIIaBOB U PACTBOPOB COJIEH
|13 HKOHTpOJILHaﬂ pabota o pazneny «TeopeTnueckue OCHOBBI XUMHM» H H 1 H H H
14 |Metamisl, ux nosnoxenue B [lepuonnueckoi cucreMe XUMUYECKUX

snemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUS ATOMOB.

OO6mue ¢pu3nyecKre CBOMCTBA METAIIOB
|15 HCHJIaBI)I METAJIJIOB. DJIEKTPOXUMUYECKHUI psiJ HAIPSHKEHUH METaJlIOB H H H H H |
16 |[XuMuueckue CBOMCTBA BaXKHEHIIIMX META/UIOB (HATPUH, KaIuH,

KaJIbIIMI, MAarHUN, ATIOMAHUANA) U UX COSUHEHUN
|17 HXI/IMI/IquKHe CBOICTBa XpoMa, MEIU U UX COCOUHECHUI H H H H H |
|18 HXI/IMI/IquKHe CBOMCTBA IIMHKA, JKeJIe3a U UX COSTMHEHUHN H H H H H |
19 |[IIpaktuueckas pabora Ne 2. "Pemienue skcrepuMeHTAIbHBIX 3a]1a4 MO 1

Teme «MeTaas»"
20 |Hemeramsl, nx nonoxenue B [leprogmueckoi cucTeMe XUMHUECKUX 1

snemenToB /. V1. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB
21 || ®usuyeckre CBONCTBA HEMETAIOB. AJIJIOTPONHS HEMETAIUIOB (Ha 1

npuMepe KUCiIopoaa, cepsl, hochopa u yriiepoaa)
|22 HXHMI/ItIeCKI/Ie CBOMCTBA TAJIOTE€HOB, CEPhI M UX COCTMHEHUI H 1 H H H H |
|23 HXI/IMI/IquKI/Ie CBOIiCTBA a30Ta, (pocodpa U UX COeAMHEHUI H 1 H H H H |
|24 HXI/IMI/I‘ICCKI/IG CBOWCTBA YIJIEpo/ia, KPEMHUS U UX COCMHEHUIN H 1 H H H H |
|25 HHpI/IMeHeHI/Ie BOXHEUIINX HEMETAJUIOB M UX COETMHEHUI H 1 H H H H |
26 ||O0001enne U cucTeMaTh3aus 3HaHui o TeMe «Hemeramiby. 1

BreraucneHus mo YpaBHCHHUAM XHUMHUYCCKUX peaKI_II/Iﬁ u
TEPMOXUMHYECCKUEC paC‘IéTBI




|OEH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME

No Tema ypoka KonnuectBo yacoB | Hara || DnexTpoHHBIC IUPPOBHIE
n/m Bcero|| Konrponbnsie || [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboThI paboThI pecypebl
27 |[Ipaktuueckas pabora Ne 3. «Pemienne skciepuMeHTaIBHBIX 3a1a4 1o|| 1 1
teme "Hemerasmb"»
|28 HKOHTpOJIBHaSI pabota o Temam «Metauiel» u «HemeTranas» ‘ H 1 H H H
29 |Heopranmueckue u opranndeckue KucioTsl. Heopranndeckue u
OpraHMYeCKHUe OCHOBAHUS
30 ||AMdoTepHbIe HCOPTraHUYECKHUE U OPraHUICCKUE COCTMHCHUSI. 1
['eHeTnueckas CBsi3b HEOPraHUYECKUX M OPTAaHUYECKHUX BEILIECTB
31 ||Poap xumum B oOecriedeHuH IKOJIOTHYECKOM, JHEPIreTHIECKON 1 1
NUIIEBOH O€30MaCHOCTH, Pa3BUTUU MEIUIIHHEI
32 |[IpencraBneHust 06 OOMIMX HAYYHBIX MPHHIUIIAX TPOMBIIIJICHHOTO 1
MOJTyYeHUs] BAXKHEHUIIINX BEIIECTB
|33 quJ'IOBeK B MUPE BEILLECTB U MATEPHAIIOB H 1 H H H H
|34 HXHMI/M U 37I0pOBbE YEIOBEKA H 1 H H H H
fsall 2 | 3 ]
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