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IHHOACHUTEJBHAA 3AIIMCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUs (eliepanbHoil 00pa3oBaTebHON IPOrpaMMBbl
cpeaero  obmero ob6paszoBanus (POII  COO), mnpeacraBieHHbix B DegepanrbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XHMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX 10JI0KeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3padOTKe MPOrpaMMBbI [0 XUMUH, K OTPEIEIIEHUI0 O0IIeH CTpaTeruu
00ydYeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYJAIOIINUXCS CPEICTBAMHU YUEOHOTO TpeaMeTa «XUMUS)
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHIENTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe oOpa3oBaHHe, [OJy4aeMOe BBITYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEPIIAIOIIMM 3TAllOM pealii3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX 1IEJIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHusl. DTU ICHHOCTH KacaloTCs
MO3HAHUSI 3aKOHOB MPHUPOJIbI, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEIOBEKa, a
TaKk)Ke JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOAHON cpejie.
Peanmusyercs xumuueckoe o00Opa3oBaHuE OOyYarONIMXCS HA YPOBHE CpEAHEro 0OIero
o0pa3oBaHUs CpeCTBAMU y4eOHOTO mpeameTa «XUMHs», COAepkKaHUe U MOCTPOESHUE KOTOPOTO
OTpeNieJIEHbl B MPOrpaMMe MO0 XUMHUU C y4€TOM CHelUu(UKU HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUM TIPUPOJIBI U B MATEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ y4ETOM OOIMX IHened u
MPUHITMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyI0 poJib B COBPEMEHHOM
LIUBUJIM3AlMH, B CO3/JIaHUM HOBOM 0a3bl MaTepHalibHON KyJiabTyphl. OHa BHOCUT CBOM BKJaja B
(dbopMHpOBaHKE PAIIMOHATILHOTO HAYYHOTO MBIIIICHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IIOHMMAaHUs BEILECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHpA, OCO3HAHUs B3aMMOCBS3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aMOAEHUCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOHM KYJBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXI0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3WJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe [I00aNbHBIX NpoOJieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3J10POBBS.

B cooTBeTcTBHMM C OOmMMMH ILENSIMH W TPUHIMIIAMH CPEAHETrO OO0IIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOJOJKEHUs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapisromyuMu npeamera «XuMus» aBIs0TCS 6a30Bble Kypebl — «OpraHuyecKkast XUMHUs»
u «OO011as 1 HeoOpraHU4YecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJ/IEpKaHUs KOTOPBIX SABIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 10 HEOPTaHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0wIeil XMMHUM) U OpraHuYecKoi XxuMun. @PopMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeamera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCET0 MHOT000pasHsl BEIIECTB HA OCHOBE
OOLIMX MTOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa conepkanust KypcoB — «Opranndeckast xumus» u «O0Ias 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWH Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUM BEULIECTB.
Caenenusi 00 W3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB JI0
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pasButHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Tog HOBBIM yrioMm 3peHHs B mIpeamere «XuMmus» 0a3z0BOTO YpPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs TEOPETUUYECKUN MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HeOpraHWYECKass XUMUsD» O0YUYaIOIIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTHYECKHX MO3UIUH,
rIy0)Ke IMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BEIECTBAX, UX COCTaBe, CTPOCHHH, CBOMCTBAX H
IMPUMCHCHHUH, a TAKKC 0 XUMUUCCKHUX PCAKIUAX, UX CYIIHOCTH W 3aKOHOMEPHOCTAX MPOTCKAHUS
nomonHsercs B Kypcax 10 wum 11 KkmaccoB oiaeMeHTaMH COJEpKaHUs, HMEIOIIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSI3M XHMHHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEILHON U
MPAKTUIECKON JESITEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBKEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYUMBbIX HpO6J’IeMaX, CBSI3aHHBIX C XI/IMHGfI,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTh €€ IS MOTOJHEeHHs 3HAaHUH, pelieHus
WHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a7ad. B 1memom conepkanue
yueOHOoro mpeaMeTra « XUMHUS TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI JIJIsi TTOHUMaHUs (HUIOCOPCKUX HIEH, TaKMX KaK:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOHCTB
BEII[ECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh ITPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYMN MEXKIy HOBBIMHU (paKTaMU M TEOPETHUECKUMHU MPEANOCHUTKAMU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpoljeM cOepexeHus
SHEPITCTUUCCKUX PECYPCOB, ChIPbs, CO3AaHUA HOBBIX TEXHOJIOTHH U MaTcepuaioB.

B mane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUATHU3AINH 00YJYAIOIIUXCS IIPUHSATHIC
nporpaMMoil 1o XMMHHM TOJAXOJbl K OINPEIEICHUIO COAEPKaHUs M TOCTPOEHUsl IMpeaMeTa
IpelycMaTpuBaloT (OPMUPOBAHUE YHHUBEpPCAIbHBIX YYEOHBIX ACWCTBUN, HMEIOIUX 0a30Boe



3HAUEHHUE [UIsI PA3IMYHBIX BHJOB JIEATEIHHOCTH: PEIICHUsS NpoOJieM, MOWCKA, aHamu3a |
00paboTkn wHOpMaIUK, HEOOXOAMMBIX I TPUOOPETEHUs ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMHM Kak Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus, TaK U
Ha YPOBHE CpeHEro 0011ero o0pa3zoBaHus, IPU ONPEICICHUN COAEPKATEIIbHON XapaKTepUCTUKU
Hened HW3yd4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTHU TPAJULMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUYECKON I€ATEIbHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3y4YeHHS IpeaMera «XuMHsS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBIsSIOTCS:

dbopMHUpOBaHNE CHCTEMbl XMMUYECKHX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU JICKAT KITFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHUE U IOHUMAHHE CYIIIHOCTU JOCTYIHBIX
0000MIeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHWE C HWCTOpPHEH WX pa3BUTUS U
CTaHOBJICHUS;

dbopMHUpOBaHHE UM PA3BUTHE TNPEICTABICHUN O HAYYHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEILIECTB U XUMUYECKUX ABJICHUN, UMEIOLIMX MECTO B PUPOJE, B IPAKTUYECKON U MOBCEAHEBHOM
JKU3HU;

pa3BUTHE YMEHUW U CIIOCOOOB NEATEILHOCTH, CBS3aHHBIX C HaOMIOJEHHEM U OOBICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHNEM TIPaBUIT O€30MaCHOTO OOpAIeHHs C BEIIECTBAMH.

Hapsany ¢ stum, conxepxkaTesibHas XapaKTEpUCTUKA LIeJIed U 3aJa4 U3Y4CHHs NpeaMeTa B
IIporpamMme 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAHa B COOTBETCTBUN C HOBBIMH ITPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHUKM XMMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE CO/Iep KaHUsl 00yUEeHHs, OpUEHTUPOBAHHOM
Ha MOATOTOBKY BBINYCKHUKa 00I1e00pa3oBaTelbHOM OpraHu3aluy, BIAACIOIIEro He HabopoM
3HaHUM, a (PYHKIHMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUSIMH aKTHBHOI'O
MOJYyYEHUS 3HAHUW U IIPUMEHEHHUS UX B PEAIbHOM KU3HU JUISl PELIEHUS IPAKTUYECKUX 3a/1a4.

B cBa3u ¢ STUM npu M3ydeHUM MNpeaMera «XUMHUs) JIOMUHUPYIOIIEe 3HaueHue
MpuOOpETAIOT TaKKE IENIN U 3a/1auH, KaK:

ajanTtanus o0yJyaronmxcs K yCJIOBUSAM TUHAMUYHO Pa3BUBAIOILErocs Mupa, GopMupoBaHUe
MHTEJJIEKTYaJbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TNPUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX XU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIOUYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUISl PA3IMYHBIX BUAOB JIEATEIBHOCTH: PEeLICHUs MpobieMm,
MOMCKA, aHanmu3a W 00paboTku uWHGOpPMAIMU, HEOOXOTUMBIX UIsi MPUOOPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET BAa)KHOE MECTO B MO3HAHUHU XMMHH, a TAKXKE JUI OLEHKHU C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHMu3M YeJIOBeKa U MPUPOAHYIO Cpey;



pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIICKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: COoCOOHOCTH CaMOCTOSITEIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBETCTBUU C )KU3HCHHBIMU HOTp€6HOCT$IMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(I)OpMaL[I/IOHHbIG
TEXHOJIOTUH JIJIs [IOMCKA M aHAJIM3a YUCOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COZICPIKAHHS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJI0IATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoek 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEUICHUH TJIO00ANbHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOAOIOIb30BAHMUS,
MOTIOJIHEHUSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PAaBHOBECHUS, OCO3HAHUS
HEO00XO0IUMOCTH OEpPEKHOT0 OTHOIICHHUS K TPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MPHOOpETEHUs
OIbITA UCIIOJI30BAHUS MTOJYUYEHHBIX 3HAHUM JUIsl IPUHATHUSI TPaMOTHBIX PEILIEHUHN B CUTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebHoM mnaHe cpenHero obmiero oOpa3oBaHHs MpeaMeT «Xumus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHbIE PEAMETHI.

OO01ee ynCIO YacoB, OTBEACHHBIX IJI M3y4EHHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero odbpazoBanus, coctarisier 68 gacon: B 10 kimacce — 34 gaca (1 gac B Hezenmo), B 11 kiracce
— 34 ygaca (1 4ac B HezemO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckodl XuMuUU: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAUEHUE
B IIOJTy4YE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIE MOJOXeHHUA. CTPYKTypHbIE (OPMYIBI OPraHUYECKUX BEIIECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHHUSX — OJMHApHBbIE U
KpaTHBIE CBSI3H.

[TpencraBienue o knaccu(uKaluy OpraHuuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
coeMHEHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHBIE Ha3BaHUS BAKHEHIINX IPEICTAaBUTENEH KJIaCCOB
OpPraHUYEeCKHUX BEILIECTB.

OKCIIepUMEHTAJIbHBIC METOABLI M3YUCHHUS BEIICCTB M MX IPEBPAIICHHN: 03HAKOMJICHHE C
06pa3uaMH OpTraHU4YCCKUX BCUICCTB U MATCpUalaMH Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OPTaHMYECKUX BEIIECTB, HAONIOJCHHE ¥ OMNHCAHHE JAEMOHCTPAlMOHHBIX OIBITOB IIO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUM psiA. MeTaH W 3TaH — MOpOCTEUIIHe
MPEJICTAaBUTENN AJTKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMCTBA (peaKIny 3aMEIICHUs U TOPEHUS),
HaxO0JXKJICHHE B MPUPO/IC, TIOJYICHHE U IPUMCHCHHE.

AJIKEHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAd. OTHJIEH U IIPOIMUJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘ICCKI/Ie N XUMHYECKHE CBOMCTBaA (peaKLII/II/I ruaApupoBaHusd,
TaJIOrCHUpPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: OyraameH-1,3 m metunOyraaueH-1,3: CTpoeHHE, BaXHEHIINE XHUMHUYCCKUC
CBOMiCTBA (peakius noaumepu3aiyn). [losyueHrne CHHTETHYECKOTO KayayKa 1 PE3UHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA TPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKHE CBOICTBA
(peakuy ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUST W HUTPOBaAHUS), MOJNyYEeHUE WM MpPUMEHEeHue. 1o1yon: cocmas, cmpoenue,
Quszuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MIPUHAJISKANTIMHU K Pa3IMYHBIM KJIaccaMm.

[TpuponHble UCTOUYHUKU YTIIEeBOJOpOaOB. [IpupoaHbIii Ta3 U MOMYTHbIE HEPTSIHBIE Ta3bl.
Hed1b n e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajduTuueckuit), muponus. IIpogykrel mnepepa®oTku  HepTH, HUX MpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrosb ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHBIE METO/bl W3YYEHHUs BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MoiearpoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTUYECKONH pPabOThI:
MOJTyYEHUE 3TUJICHA U N3YUYEHHUE €ro CBOMCTB.

Pacuérable 3a1a4uu.

Brrunciaenus no YpaBHCHHIO XUMHYECKOMN pcaknuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HNCXOJHOT'O BEHIECTBA UJIU MMPOJAYKTA PEAKIINU 11O U3BECTHBIM MacCcCe, O6T)éMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB peaKuI/m).

Kuciiopoacoaep:kamye opraHudeckne coeTHHeHUsl

[IpenenpHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHUe, (U3HUYECKHe H
XMMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMHU METAJJIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHE),
npuMeHeHne. BoopoaHbie CBA3M MEXKy MOJIEKYJIaMU CHUPTOB. J[elicTBHE METaHOJIA U ATAaHOJIA
Ha OpraHu3M YeJIOBEKa.



MHoroaTtomMHble CHOUPTBHL. OTHIEHIJHMKOAb M TJMLEPHH: CTPOCHHE, (U3HYECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJeHCTBUE CO MIETOYHBIMHI METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBMEe Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

deHout: cTpOoeHHE MOJICKYJIbI, (GU3MUYECKUE U XUMHYECKUE CBOICTBA. TOKCHUHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpaerunpl U kemoHvl. DOpMaNbIETHI, alETANBICTU: CTpPOeHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIyYECHUE U TPUMEHEHUE.

OmHOOCHOBHBIE TIpeeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupuKalM), MoldydeHue u mnpuMeHeHue. CrTeapuHOBas U OJEHMHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3¢Upbl KaK TPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U mosmcaxapusl). [mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoieictBue ¢ ruapokcuoM meau(1l), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJE, MPHUMEHEHHE,
O6uonoruueckas posb. @otocunTe3. @pyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmala U LeJUTFJI03bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaueCTBEHHAsl peaklus ¢ HOJIO0M).

OKCIepUMEHTAIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALEHUH: NpOBEIEHUE,
HaOJI0IeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcugom wmenu(Il)), MHOTOAaTOMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4n.

Borluncnenuss mo ypaBHEHUIO XHMHUYECKON peakmuu (Macchl, 00BbEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MIPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

A30TcoaepKaIe OpraHuIeCKUe COSTMHEHUSI.
AMHWHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHudecKrue coequHeHus. PU3NUecKre 1 XUMHIECKIE

CBOMCTBa aMHHOKHCIOT (Ha TpHMepe TIWIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
IlenTunel.



benku kak mpupoHBIE BHICOKOMOJIEKYNIApHBIE coeAuHEeHUs. [lepBuuHas, BTOpuUYHas U
TpeTuyHasi CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBA OENKOB: TUIPOIM3, JEHATYpalus,
KaueCTBEHHbBIC PEaKIIMK HA OCJIKU.

3KCHCDI/IMGHT3HBHLIC MCETOAbI M3YYCHUA BCHICCTB M HUX HDCBDaH_[eHI/II\/JII Ha6JIIOI[eHI/Ie n
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalusi OCJIKOB MpPH HArpeBaHHH, I[BETHHIC
peakiuu OEIKOoB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U HOJUKOHICHCALUS.

SKCHCDI/IMGHTELTIBHLIC METOAbl M3YYCHHUSI BEHICCTB U UX NPEBPALLICHUN: 03HAKOMIIEHHE C
06pa3uaMH MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYIIIECTBJISIETCSI 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITHM, ABISAIOIMXCSA CUCTEMHBIMU JJISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe TOHATHSA: SIBJICHHE, HAY4HBIH (DaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(uKanus, TEpPHUOIUYHOCTh, HAOMIOJACHUE, W3MEPEHHE,
HKCIIEPUMEHT, MOJECIIUPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHHUE BEIIEeCTBA, (PU3UUECKHE BETUIMHBI U €TUHULIBI UX

HU3MCPCHUH.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

Feorpa(bwl: MHHCPAJIbl, TOPHBIC TOPO/JbI, TOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHojorus: nNuileBbie MMPOAYKTBI, OCHOBBI PAlIMOHAJILHOTO IMAUTAHWA, MOKOIINC CPCACTBA,

JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaThbl, MaTCpUaJIbl N3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA



Teopeanecmle OCHOBBI XMMHH

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTPOHHAs 00OJOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAsT KOH(PUTYpAIIHs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonmueckass cucTteMa XUMHUYECKHX dSJIeMEHTOB [l
U. MenneneeBa. CBs3b INepUOIUYECKOr0 3akoHa M Ileproguueckoil CUCTEMBI XMMHMUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHENl CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CI0KHBIX BEIIECTB
10 TPYIIaM U NepuogaM. 3Haue€HUuEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuMudeckod CBSI3M (KOBaJieHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJICHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTeneHb okucieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemniectBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTue o qucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 1oms
BEIL[ECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coequHeHuil. HomeHknarypa HeopraHnueckux BeIEeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAMIECKANIUX K PA3IIMUHBIM KIIaCCaM.

XuMuueckas peaKknusi. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHI/Iqecxoﬁ u
OpFaHHHGCKOﬁ XUMUHU. 3aKOH COXpPAaHCHUS MACChl BEHIECCTB, 3aKOH COXPAaHCHHA U NPCBpALICHUSA
SHEPTHUHU IPU XUMHUYICCKUX PCAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIHAIOIINE HA COCTOSHME XHUMHUYECKOIO DPABHOBECHUS.
[Tpunnun Jle HlaTense.

OnekTponuTHueckas auccornuarus. CwibHbIe U cladbie 37eKTposuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHasl, IEJTOYHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB U WX MPEBPAICHUN: JEMOHCTpPALIMS
tabmun «Ileproguueckas cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
MozAeeH KPUCTAJUTMYECKHUX PELIETOK, HaOJII0IeHUE
U OMHCaHWE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIoKEHHUE MEPOKCH 1A BOJOPOIa B
MPUCYTCTBUU  KaTajau3aTopa, OMNPENEICHUE Cpeabl pPacTBOPOB BELIECTB C MOMOIIBIO




YHUBEPCATBHOTO MHAMKATOPA, PEaKIMM MOHHOTO OOMEHa), MPOBEJACHNE MPAKTUYECKOH pabOThI
«BnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuéTHble 3a1a4H.

PacuéTtsl 1o YPaBHCHUAM XUMHNYCCKHX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHNYCCKUEC paCLIéTI)I,
paC'-IéTBI C UCITIOJIB30BAHUEM ITOHATHA «MaCCOBas J0OJId BEIICCTBA.

HeopraﬂnquKaﬂ XUMHUA

Hewmetannsl. [lonoxxenue HemeramioB B [leproanueckoit cucreMe XMMHUYECKHUX 3JIEMEHTOB
J. W. MenneneeBa u 0coOGHHOCTH CTPOCHHS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAIIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHMMHYECKHE CBOWCTBA BaKHCHINMX HEMETAIOB (raJlor€HOB, cepbl, a3oTa, (ocdopa,
yrepoia U KPEeMHHUS) U UX COSAMHCHHUN (OKCUIOB, KHCIOPOICOAEPIKAITINX KHUCIIOT, BOIOPOTHBIX
COCTMHCHUH).

HpI/IMeHCHI/IC BaKHEHIIIMX HEMETAJIJIOB U MX COCJIMHECHUM.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue
¢uznueckue cpoiictBa MeTaysioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKUN psAJ] HANpsKEHUIN
METAJIJIOB.

XVUMUYECKUE CBONCTBA BAKHEHIIMX METAUIOB (HATpW, Kaiuii, KaJbIMii, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJ/Ib) U UX COCTMHECHUM.

O61ue criocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbI M3YUEHHWs BEMIeCTB M WX MPEBpAIllleHUN: HU3yuyeHue
KOJUTEKIINA «MeTaJlThl U CIUTaBbI», 00pa3loB HEMETAIUIOB, PEIICHIE YKCIIEPIMEHTAIBHBIX 3a/1a4,
HAOMO/IEHUe U OMHCAaHWE JEMOHCTPAIMOHHBIX W JIa0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
THIPOKCHU/IA ATFOMHUHWS C PACTBOPaMH KHCIIOT U IeJI0UeH, KaueCTBEHHBIC PEaKIINK Ha KATHOHBI
METAJIJIOB).

PacuérHble 3a1a4n.

Pacuérsl Macchl BeliecTBa MM 00bEMa razoB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OZIHOTO U3 yYACTBYIOIIMX B PEaKIH BEILECTB, pacu€Thl Macchl (00bEMa, KOTUYeCTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIU OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMud 1 )KU3Hb

Posp xumMuu B obecrieyeHu SKOJIOIMUECKOl, SHEPreTUYeCcKOil U MUILEBOI 6€30MacHOCTH,
pa3BUTUN MenULUHBL. [ToHSATHE 0 HAyYHBIX METOAAX NO3HAHMSI BELLIECTB U XUMHUUECKHUX PEAKIIUM.

[IpencraBienus 06 OOMMX HAYYHBIX TPUHIUIIAX TPOMBIIIJICHHOTO MOMYyYeHUS BasKHEHIIINX
BEIIECTB.



YemoBeK B MHpE BEIIECTB M MATEPUAIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEepUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC yJ00PEHUSI.

Xumus u 3J0POBBC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BAHUA JICKAPCTBCHHBIX IIPCIIapaToB,
[mpaBujia 0e3011acHOTI0 HCIIOJIb30BaHUA mpernaparoB OBITOBOM XUMHNHN

B [IOBCEIHEBHOU KU3HMU.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexnpeMETHBIX CBSA3EH NP N3yYSHUH O0IIei 1 HeopraHu4eckoi xumuu B 11
KJIACCE OCYILECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX ITOHATUH, TaK
U TOHATUH, SBISIOIIUXCA CUCTEMHBIMHU JUIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
WU3MEPEHHUE, SIBJICHUE.

®usuKa: mMarepus, dHEpPrus, Macca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE

COCTOsIHHEC BCIICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorust: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHu3Me.

['eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHomorns: XumMmdeckas MPOMBINIJICHHOCTb, METAJIJIYPTHs, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTcpHrajioB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-ICCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX nmpemnaparos,
IMMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepuraiosB, DJICKTPOHHAsA MPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MPOTPAMMBI 110 XHWMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI



®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYArOIIUMUCS
porpaMM CpeaHero o0Imero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
MPOrpaMM CPeTHETO O0IIEer0 0Opa30BaHus SBISETCS CUCTEMHO-/IEATEIIBHOCTHBINA MOIXO/.

B coOTBeTCTBUM C CHCTEMHO-IESTEILHOCTHBIM IIOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX
PE3YIbTAaTOB OCBOCHM ITPEAMETA «XHUMH» HA YPOBHE CPEAHETO 061]161"0 O6pa3OBaHI/I${ BBIACIICHBI
CICAYIOUC COCTABJIAIOIIHNEC:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKON TpakIaHCKOM HICHTHUYHOCTH — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4ue MOTHBAIlUU K O6y‘-I€HI/IIO;

[[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BOW HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIUXCsS PYKOBOJICTBOBAThCS B CBOCH JIESTEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHONH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUEC NPaBOCO3HAHUA 9KOJIOTHYECKOMN KYJIbTYPBEI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTH KU3HCHHBIC IIJIAHBI.

JIMuHOCTHBIE Pe3y/IbTAaThl OCBOCHUS MIpeaMeTa « XUMUSD» JOCTUTAIOTCS B €AMHCTBE yueOHOM
Y BOCIIMUTATEIIBHOM JEATEIBbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKHMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJeajJaMHU POCCHUICKOrO TI'pa)<IaHCKOTo OOIIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M IMpaBUIaMM TMOBEJCHHS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPEAMETa «XHUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTIBITA TO3HABATENILHOM U MTPAKTUIECKON IEATETHHOCTH 00YUaIOIIUXCsI TIO peaTU3aIliK TPUHSATHIX
B OOIIIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTUTYIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MNPEACTaBJIICHHUA O COLHUAJIBHBIX HOpMax MW IpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUN B
KOJITICKTUBEC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M [T03HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
IIPU aHAJIKM3€ Pa3InYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;



2) NATPHOTHYECKOT0 BOCTIHTAHMS

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

YBAXXCHHUA K IPOHECCY TBOPUCCTBA B obnactu TECOpHUU M MPAKTUYCCKOro IMPHUMCEHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAT JJIMTCIBbHBIX H&6JIIOI[€HPII>1,

KPOIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOI'O Tpyada y‘léHHX " IMPAKTHUKOB;

HHTEpECa M IIO3HABATCJIbHBIX MOTHBOB B IIOJYUYCHHHM W MOCICAYIOHMIEM aHaJInu3¢
I/IH(l)OpMaHI/II/I 0 IEPEAOBBIX JOCTUKCHUAX COBpeMeHHOI\/'I OTEYCCTBCHHOM XHUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBS3aHHBIE C XHUMHYECKUMHU  SIBICHUSIMHU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IMOBEACHUE H IMOCTYIIKH CBOUX TOBapI/Iﬂlef/'I C HOBI/IIII/Iﬁ
HPaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHEC HOCHG,I[CTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MMOHUMaHUS IIEHHOCTEH 340pOBOTO U 0e30I1acHOTO o6pa3a KHU3HHU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSH‘{CCKOMy H ICUXHUYCCKOMY 310POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BEIeCTBAMU B OBITY, MOBCEIHEBHON
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

IMNOHUMAaHHA NECHHOCTHU MpaBUJl HHAUBHUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyAlIUAX, YTPOKAOIINX 3T0POBBIO U JKU3HU n}oz[eﬁ;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOJIECHHUS aJlKOTOoJd,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATENbCKOW JESITeThbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH NPAKTUYECKUX 3a7a4 COIHATHHOM
HAIpPaBJIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY H3Yy4YeHHIO Mpodeccuil pa3inuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUs K TPYAY, JIIOASAM TpyAa U pe3ylbTaTaM TPYA0BOU NAEATEIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHINBUIYaIbHOM TPACKTOPHH 00pa30oBaHHs, Oy IyIIeit
npodeccHr U peaan3alii COOCTBEHHBIX KM3HEHHBIX IIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHYECKHU T[eJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJIbHOIO XapakTepa 3KOJIOTUYCCKUX HpO6J’I€M, BIIWAHHNA 5KOHOMHYCCKHUX
IponecCoB HA COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHuA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU JJIA pCIICHUA BOIIPOCOB
PpalroOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHUBHOTO HENPUATHSA JACUCTBUM, NPHUHOCAILIMX BPEX OKpPYKAKOLIEH NPUPOLHOU cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMACMbIX
JIEHCTBUM U NTPENOTBPALLATh UX;

HAJIMYMS PAa3BUTOTO DKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI, OIbITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
NIO3HABAaTEIbHOW, KOMMYHHKATUBHON M COLIMAIILHOM MPAaKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTU HAYYHOI'0 MMO3HAHUS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHUKH;

NOHUMaHMs CHeUU(UKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE NPHUPOJbI U YENOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
HHEPreTHUECKOl, NHUIIEBOH M DJKOJOTWYecKol Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU Ka)KJOr0 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: [IOHMMAHMS CYIIHOCTH METOJOB IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS JJIS
aHaM3a M OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHUSs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DaKTOB M UMEIOIINXCS JAaHHBIX
C LENbIO MTOIIYYEHHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCII0Ib30BaTh XUMUYCCKHE 3HAHMS JJIL pCHICHUSA HpOGJIGM
B pCAJIbHBIX JXU3HCHHBIX CUTYyallUsAX,



HHTEpPECa K ITO3HAHUTIO U PICCJ'IC,HOB&TGJ'IBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEephIBHOMY OOpa30BaHHMIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHUM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TPY/la B PA3IMUHBIX chepax NpoPhecCUOHAIBHOM NESITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yJbTaTbl OCBOEHHUS Y4YEOHOro IpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYyUArOIIMXCS MEXKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielr(UKy METO/I0B IIO3HAHUS, HCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHblE  ydyeOHble  JeHCTBHS  (TIO3HaBaTeNIbHBIE, KOMMYHUKaTHBHBIE,
perynsTuBHble), oOecreunBarone (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMMETEHIMH 00y4aroInuxcs;

CHOCOOHOCTh  OOyYaroIMXCs ~ HCIOJb30BaThb  OCBOEHHBIE  MEKIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble yueOHble ACWCTBUS B IO3HABATEIbHOH U

COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JEHCTBUSAMU.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MMOo3HaBaTCJIbHBIMHU I[BﬁCTBI/[SIMHZ

1) 6a3oBble JJOorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (D OPMYIHpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;



OonpeaAciIsAITb LCIIN ACATCIBbHOCTHU, 3adaBas IapaMETpbl W KPUTCPHUU HUX JOCTHUIKCHMH,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCISAMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaAHHUHI HpI/IéMI)I JJOTMYCCKOIo MbBIINUJIICHHUA — BBIACIATH
XAPaKTCPHBIC  IIPHU3HAKU MOHATUU U YCTaHaBJIMBAaTb WX B3aUMOCBSA3b, HCIOJbB30BaATh
COOTBCTCTBYIOIIUC ITOHATUA AJIA 00BICHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHMUA U KPUTCPHUH JIA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XUMHUYCCKHUX peaKI_II/If/'I;
YCTaHABJIIMBATh NPUYHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUaCMbIMU SABJICHUSMU,

CTPOUTD JJOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IETyKTUBHbIE, 10 AHAJIOTHH ), BBISBIISTh
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCHOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4eckass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IIPAKTUYECCKUX 3a7a4, IPUMECHATh HA3BaAHHBIE MOJIEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HcCIeA0BaTEIbCKHE JIeliCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIN;

q)OpMy.]'II/IpOBaTB Ocjim W 3aJadu  HCCICAOBaHUSA, HCIIOJIB30BATH ITIOCTABJICHHBIC U
CaMOCTOSATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOITPOCHI B KAYECTBEC MHCTPYMCHTA IMMO3HAHUA WU OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBEPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)K,ZLCHI/II‘/JI;

BIIAJIETh HAaBBIKAMU CaMOCTOSITEIBHOTO IUJIAHUPOBAaHUS M MPOBEJACHUS YUYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOaTh 32 XOJOM MPOIIEcca, CaAMOCTOSTENIbHO
MIPOTHO3UPOBATh €r0 pe3yibTaT, (OPMYIHPOBATH OOOOIIEHHUS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBINH OTYET O MpPOAETaHHOU
pabore;

pPUOOpPETaTh OMBIT YYEHWYECKOW HCCIIEOBATENbCKOM U IMPOEKTHOM J1eATEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB ITO3HAHMS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCA B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OILICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYHNBOCTb;

GbopMyIUpOBaTh 3aMpOChl M TMPUMEHATH PA3IMYHBIE METOABl TMPU TOUCKE W OTOOpe
uH(pOopMaIK, HEOOXOAUMOH JIJIsl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;



PUOOpPETaTh OMBIT MCMIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIBHYIO ()OPMY NpeICTaBICHUS MH(POpMAUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIM S3BIK B KauyecTBE CpEICTBA MNpH paboTe ¢ XUMHYECKOU
uHpOpManKeil: NPUMEHSATh MEXIpeaMeTHble ((PU3HMUeCKHe W MaTeMaTH4YeCKHe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6pa30BbIBaTb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJHOCTH.

OBJaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JefCTBUSAMM:

3a/JlaBaTh ~ BOINPOCHl IO  CYIIECTBY  OOCyXJIaeMOW TeMbl B  XOJe Juajiora
W/WIM JUCKYCCHUU, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHU S TIPE]IJIOKEHHOMN 3a/1auu;

BBICTYIIaTh C TIPE3CHTAlMEH pPEe3yJIbTaTOB IMO3HABATEIHHOW JCSTEIHLHOCTH, MOTYICHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBIIOJIHEHUH XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOT0 MpOeKTa u (hopmMmynupoBarthb BBIBOIBI
0 pe3yiIbTaTaM MPOBEAEHHBIX UCCIICAOBAHNN ITyTEM COTIIACOBAHUS IIO3UIIAN B X0OJIe 00CYKICHUS
1 oOMeHa MHEHHUSIMH.

OgJ1ajieHNe YHUBEPCAJIbHBIMH PeryIaTHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYILIECTBISATh CBOIO TO3HABATEIBHYIO JIEATEIbHOCTD,
onpenenss e€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JISHCTBUN MpPU BBIOJHEHUH YYEOHBIX M HMCCIIEJOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX pelIeHUs: ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH ACATCIIBHOCTH HAa OCHOBE CaMOaHaJIn3a 1 CaMOOILCHKH.



IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

HpCZ[MCTHBIe PE3YyabTaThl OCBOCHUA KypCa «Opl"aHI/ILIeCKaH XUMUA» OTPAKAKOT!:

c(OpPMUPOBAHHOCTH MPECTABICHUN 0 XMMHUYECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad W IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U
IPUPOHOI cpere;

BIQJICHAE CHUCTEMOM XMMMYECKHUX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XUMUYECKasi CBf3b, CTPYKTypHas @opmyna (pa3BépHyTas u
COKpalléHHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUH psa, TOMOJIOTH,
YIIIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIUE COCAUHEHUSA, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHWs, JEKAIIHE B OCHOBE IMOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIIIUX OPraHMUECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH JECATEIBHOCTH YEIO0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIONIH30BATh XUMHUYECKYI0 CHUMBOIUKY HJISi COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (GOPMYIT OpTaHUYECKHX BEIIECTB
Y YPAaBHEHUU XMMHUUYECKUX PEaKLUW, U3rOTABIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAAIEKHOCTh U3YUYEHHBIX OPraHMYeCKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPEIeJIEHHOMY KIIACCYy/TPyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJEpXKAlllde  COEIMHEHHs, BBICOKOMOJICKYISIPHBIE
COeIMHEHUS), JaBaThb UM Ha3BaHusd no cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
IIPUBOJIUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUIIEH, MPOIMIIEH,
alleTUIeH, STWIEHIJIMKOIb, [JIMLEPHUH, (eHOod, (OopMalbAeruj, aneTalbIeru]i, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxMaJl, [eJUTI0J103a, TIIULHH);



c(OpPMUPOBAHHOCTh YMEHHUS ONPENENATh BUIbl XHMHUYECKOM CBSI3M B OPTraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. bytiiepoBa it 00BsICHEHUS! 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HYCCKUE W
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 3TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, ITAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (SHON, aleTalbIeTu/l, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUI0JI03a, aMHUHOYKCYCHAs KHCIO0Ta), HWILIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH yYPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OpMYT,

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOJAOPOTHOTO ChIPbS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEePabOTKH;

c(hOpMUPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEAKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEIIIECTB
WM TIPOJYKTOB PEAKIUN);

Cq)OpMHpOBaHHOCTB y'MeHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHHH 00 OCHOBHBIX MCTOAAaX HAYYHOI'O
MMO3HaHHsA, HWCIHOJbB3YCMbIX B XHUMHUH TIIPpH H3YUCHUHW BCHICCTB WU XHUMHYCCKUX SIBJICHUM
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT, MO)ICJ'II/IpOBaHI/Ie), HUCIIOJIb30BATh  CUCTCMHBIC
XUMHYCCKUC 3HAHUA TJIA ITPUHATUSA pGHIGHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-OI[E[TI> IpaBujia MOJIb30BAHUSA XUMHYECKOU HOCYI[OI\/’I n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaK¥Xe IpaBUjia 06paH_IeHI/I$I C B€IIeCTBaM B COOTBCTCTBHU C
HHCTPYKIUSAMHU 110 BBIIIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBIMOJHATh XUMHYECKHH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUU, MOJYUYECHHE ITUIICHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIN OPIraHUYECKUX BEIIECTB, IeHATypalys OeJKOB PU HarpeBaHUH,
I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUH C MPABUIIAMHU TEXHUKU 0€30MaCHOCTH IpU 00pallieHnn
C BELIECTBaMH U J1a0OpaTOpPHBIM 00OPYJOBAaHHMEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuil U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHeT U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHM COOJIOJATh TpaBWjIa JKOJOTHYECKH IeJIeCO00pa3HOTO
IIOB€ACHUA B 6LITy )41 pr,Z[OBOﬁ ACATCIIBHOCTH B HCJIAX COXpPaHCHHA CBOCTO 3A0POBBI U
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OHpelleHéHHBIX OpTraHUYCCKHUX BCHICCTB, IMOHUMAA CMBICI IIOKAa3aTCIIAd HI[K, IIOACHATH Ha
npuMepax crnocoObl YMEHBUICHHS] M MPEJOTBPAIICHUs UX BPEAHOIO BO3JEHCTBUS Ha OpraHU3M
YeIIOBEKa,;



JUIA 06yqa}oumx0ﬂ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbs: YMCHHC IPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaXx IMO3HaHHs BEIICCTB U XUMHUYCCKUX HBJ'IGHPIﬁ;

JUTSL CIICTIBIX M CIIA00BUISANIMX OOYJArOIIUXCs: YMEHUE HCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4IecKux (GopMyiL.

11 KUIIACC

Hpe,I[MeTHBIe pPE3yIbTaThl OCBOCHUSA KypCa «06111a51 W HCOPraHHU4YCCKasd XUMUS» OTPAKAIOT!:

c(OpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUUECKON COCTABIIAIOIIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XMUMHH B TO3HAHWM SIBJICHUN MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpELIE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOIOJIArAIOUIUeE
NOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O0O0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKUCIICHUsI, XUMHYECKas CBA3b (KOBAJIECHTHAs, MOHHAs, METaJNINYecKasi, BOJOPOJHAA),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  pEaklHWi, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMUYECKON peaKIui, XHMUUECKOe PABHOBECHE); TEOPUHU M 3aKOHBI (TEOPUS DJIEKTPOTUTHIECKOM
auccoumranuu, nepuoandeckuit 3akon /1. M. MenaeneeBa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAHEHHUs M TPEBpAIlCHUs SHEPTUM NPU XUMHUYECKHX PEaKlMsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUEe B OCHOBE IOHUMAaHMUS
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/Ie CBCIACHUSA O CBOfICTBaX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHU BBISBIATh XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPTraHUYECKHUX
BEIIECTB U UX IPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY JIJISI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHMHUYECKUX pEaKIui, CHCTEMaTHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMUsS OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHbld ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has W3BeCTb, NUThEBas COJa, MUPHUT U

JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUYECKUX
9JIEMEHTOB B COEMHEHUSAX PA3INYHOIO COCTABA, BUJ XUMHUECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKM KOHKPETHOTO



BellecTBa (aTOMHAas, MOJIEKYJSpHas, WOHHAs, METAJIMYECcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHM;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUDI, COJIH);

c(OpMHUPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CMBICH Iepuogudeckoro 3akonHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HUPYIOUIYIO, OOBSACHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJCKTPOHHOE CTPOEHHE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONb3ys MOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHMYECKHMX JJIEMEHTOB U UX
COCMHEHUN MO nepuojgaM W rpymnmnam [lepuoanyeckoil cuCTeMbl XMMUYECKUX AJ€MEHTOB /l.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIJIACCU(UIUPOBATh XMMHUYECKHUE PEAKIUH MO Pa3IHuHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3G (eKTy peakuui,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHUS peaKluil pa3IU4HbIX THUIIOB, TIOJIHBIE U
COKpaIlEHHbIE YPAaBHEHUs pEaKlIMi MOHHOrO oOMEHa, YUUTBIBas YCJIOBHUSI, NPU KOTOPBIX 3TU
peakLuuy UIYT 10 KOHLA;

C(i)OpMPIpOBaHHOCTB YMCHHﬁ NpOBOAWUTL PCAKIUH, IMMOATBCPIIKAAOIMINC KauyeCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB, pPacCllO3HaBaTh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX pACTBOpPAX HCOPTraHNYCCKUX BCUICCTB;

c(OpPMUPOBAHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pasIUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHYECKOTO DPABHOBECHUS B 3aBHCUMOCTH OT
BHelTHero Bo3aercTBus (mpuniun Jle [larensbe);

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I XapaKTCPpHU30BaATb XUMHUUYCCKHUEC TPOUCCCHI, JIC)KAIIUC B OCHOBC
MPOMBIINIJICHHOT'O  ITOJYUCHUA cepHoﬁ KHUCJIOThI, aMMHaKa, a TaKXe CCbOpMI/IpOBaHHOCTB
HpCIlCTaBHCHI/Iﬁ 00 OGLI_II/IX HAaYYHBIX NPHUHIOHUIIAX W SKOJIOTMYCCKUX npo6neMax XUMHUYCCKOI'O
IMPON3BOACTBA,

c(OpPMUPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM MOHSITHS
«MaccoBasi JI0NIsl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKUX
PEaKIusIX, MaCChl BEIIECTBA WK 00BEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe HIIU



00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAaKIMH BELIECTB, TEIUIOBOrO 3¢ (dekra peakuu Ha OCHOBE
3aKOHOB COXPaHEHUA MacCChl BEIIECTB, IPEBPALLEHUs U COXPAHEHUS DHEPIUH;

c(OpMUPOBAHHOCTh YMEHHI COOIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAO0N U
1abopaToOpHBEIM 000pYI0OBaHUEM, a TAKXKe MpaBmiia 00OpaIleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XMUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpOAA B NPUCYTCTBUM KaTalu3aTopa, OIPENEICHHE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE peakLUUU Ha
cyibdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7ay no temaMm «Metamsl» U «Hemeramibl») B COOTBETCTBMM C TNpPaBUIAMH TEXHUKU
0e30macHOCTH IIpH 0OpallleHUH ¢ BELIECTBAaMH U J1JaOOPaTOPHBIM 000PY0BAHUEM, NTPE/ICTABIISATh
pe3ysibTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (OpME 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIIUU, IHTEpHET U IpYyTrHX);

c(OpPMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBWiIa SKOJOTHUECKH LEIecoo0pa3Horo
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBbIE OPraHU3MbI
OTpeNIeIEHHBIX BEIIECTB, TOHMUMAasi cMbIci nokasarens [1JIK, mosicHATh Ha mpuMepax CcrocoObl
YMEHBUIEHUS U MPEAOTBPALEHUS UX BPEIHOIO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKa;

JUIA 06yqafomnxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbSA: YMCHUC IPUMCHSAITH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METO/JaX MO3HAaHHW BEIIECTB U XUMHUYCCKUX HBJ'IGHHfI;

JUISL CIIENBIX U CJIA0OBUAALIUX 00YYarOIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMMsl KommuecTBo 4acos
/1 Bcero  KontpombsHbie [MpakT
paboThI pacd
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
1.1 TIlpeamer oprannueckoil XuMuu. Teopust cTpoeHHs 3
opraHnueckux coeauHenuid A. M. bytneposa
HToro o pazaeny 3
Paspnen 2. Yriesonopoabt
2.1 TlpenenbHBIE YTIIEBOIOPOIBI — ATKAHBI 2
2.2 HemnpenenbHbIE YTICBOIOPOIBI: AKEHBI, AJTKACHBI, AJTKIHBI 6
2.3 Apomarmyueckue yrieBOJI0POIbI 2
2.4 TlpupoaHble HICTOYHUKH YTIEBOJOPOAOB M UX TIepepadoTKa 3 1

Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Couptel. denon 3



No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
/11

3.2 Aunpaeruzasl. Kap6oHoBbie kuca0ThI. Cl10KHBIE 3(HUPHI
3.3 VYraeBoabl

Hroro no pazneny

Pa3nea 4. A3zorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 AmwuHbl. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

5.1 TIlnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIIACC

Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl
n/n

Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH

1.1 Crpoenue atomoB. [lepuonnueckuii 3akoH u [lepuoanueckas
cucteMa xuMudeckux sneMeHToB J. 1. MennaeneeBa

1.2 Crtpoenue BemecTBa. MHOrooOpasue BEmecTB

1.3 Xwumnyeckue peakuuu

Hroro no pazneny

Pasnen 2. Heoprannueckasi xumusi

2.1 Meramtsl

2.2 Hewmeramts

2.3 CBs3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB
Hroro no pasneny

Paszpnen 3. Xumus v :Ku3Hb

3.1 Xwumwus 1 KU3Hb

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HOYPOUYHOE IVTAHUPOBAHHUE

10 KJIACC
No Tema ypoka
n/m

1 Hpe;[MeT OpFaHquCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U

3HA4YCHHUC

2  Teopus ctpoenus oprannueckux coeauHeHuit A. M. bytneposa,

€€ OCHOBHEIE MTOJIOKEHUS

Bcero

KonnuecTtBO yacoB

KonTposibHbie
paboThI

[TpakT
pad

KomnunuectBo yacoB

Bcero KonTponbHbIe

paboThI

IIpa
]

Konnyectso yacos

Bcero KoHTtposbHbIE

1

1

paboThI

[TpakTnt
pabo



n/n

o N o o1 b~

10

11
12
13

14

15

16
17

18
19

20
21

22

23

24

25

26
27

28

Tema ypoka

[IpencraBnenue o kIaccu(PUKaUU OPraHMYECKUX BEIIECTB.
Homenknarypa (cucrematuyeckasi) 1 TPUBHAIbHbBIC Ha3BaHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH Pl

MeraH U 3TaH — NPOCTEUIINE TPEACTABUTEIH AIIKAHOB
AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

DTUJICH U TPOIUIIEH — MPOCTEHUIINE MPEACTABUTENHN AIKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue 3TusaeHa u u3ydeHue
€ro CBOWCTB»

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. [lomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHWSI, TOMOJIOTHUSCKUN
psan. ANeTHUIICH — TPOCTEHIITNI TIPEICTaBUTEIb aTKWHOB

Brraucnenus 1o YpaBHCHUIO XUMHYECKOM pe€aKkuuun
ApeHLIZ OeH301 U TOJIYOJI. ToxkcHuIHOCTH apCHOB

I'eneTnyeckas cBs3b YrJIeBOAOPOAOB, IPUHAJICKAIUX K
Pa3JIMUIHBIM Ki1acCaM

[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: IPUPOAHBIN a3 U
MOINYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKu

IIpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U
MOMYTHBIE HEPTAHBIE ra3bl, HEPThH U MPOIYKTHI €€ nepepaboTKu

KontponbHas paboTa mo pazaeny «YTiaeBog0opOab»

[IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOIL.
Bonoponnas cBs3b

MHoroatoMHbIE CIIMPTHBI: STUJICHTJIMKOJIb U I'NTALCPHUH

®deHoI: CTpOoEHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaerunpl: GOpMaIbICTH U alleTATbICTH. AIIETOH
OAHOOCHOBHBIE NpeieTbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs
U YKCyCHast

[TpakTuueckas pabora Ne 2. «CBoiCTBa pacTBOpa yKCYCHOM
KUCJIOTBDY

CTeapI/IHOBaH " OJICMHOBAA KUCJIOTHI, KaK IPEACTaBUTCIIN
BBICHIHUX Kap6OHOBLIX KUCJIOT

MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe
JNIEUCTBUE

CrnoxHble 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.
Ianponus cinoxHbIX 3GUpPOB

Kupsr: ruaponus, npuMeHeHne, O1oIoTHIecKast poJib )KUPOB

VYraeBogsl: cocTaB, Kiaccudukanus. Baxxueimme
IIPEJCTaBUTENN: TIII0K03a, (PpyKTO3a, caxapo3a

Kpaxman u nemirono3a kak mpupogHbie TOTUMEPDI

s

KonnuecTtBO yacoB

Bcero KoutposnbHbie

paboThI

[TpakTur

pabo



No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbapie  IIpakTu
paboThI pabo
29 KonTponbHas pabota no pazaeny «Kucmopoacoaepxariue 1 1
OpPTaHUYECKUE COCTUHEHHSI
30 AMUHBI: METUJIAMHUH U aHUJIMH 1
31 AMUHOKHCIOTHI KaK aM(OTEPHBIC OPTaHUYECKUE COSTMHEHUS, 1

ux Ononoruyeckoe 3HaueHue. [lenruast
32 Benku Kak MpUPOTHBIC BBICOKOMOJICKYISIPHBIE COSIMHEHUS 1
33 OcHOBHBIE IOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COeqMHEeHu 1

34 OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIIIPHBIX COeTUHEHUH. 1
[TnacTmaccel, KayuykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2

11 KJIACC
Ne Tema ypoka KonunuecTBo yaco
/I Bcero Kontponbabie Ilpe
paboThI |

1 Xumwuueckwuii 3ieMeHT. ATOM. DJIEKTPOHHASI KOH(PUTYpaIus aTOMOB

2  Ilepuommueckwii 3akoH u [lepnonuyeckas cucremMa XUMHUECKUX 1
anemenTtoB JI. 1. Menpeneena, ux CBsi3b C COBPEMEHHOM TeOopUeit
CTPOEHHUSI ATOMOB

3 3aKOHOMEpPHOCTH M3MECHCHHS CBOMCTB XUMHUYECKUX IJICMEHTOB U MX 1
COEIMHEHMI 10 IpynnaM U nepuojiaM. 3HaueHHe MepuognIecKoro
3aKOHA U CUCTEMbI XUMHU4YeCcKuX dnemeHToB /.. Mennaeneena B
pPa3BUTUU HAyKU

4 CtpoeHue BelecTBa. XMMHUECKas CBSI3b, €€ BUJIbI; MEXaHNU3MBbI 1
00pa3oBaHMs KOBAJEHTHOMU CBs3U. BogopoaHast cBs3b

5 BanentHoctb. DnekTpooTpHuIaTenbHOCTh. CTENEHb OKUCICHHUS. 1
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS

6 IlonsTre o AuCIIEpCHBIX cucTeMax. VICTHHHBIE U KOJUTOUIHBIE 1
pacTtBopsl. MaccoBas 01151 BEIIECTBA B paCTBOPE

7 Kiaccuduxanus 1 HOMEHKJIaTypa HEOPTaHUUECKUX COeTMHEHUH. 1
I'enernyeckas cBSI3b HEOPraHMUECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB

8 Kiaccudukanus XUMUYECKHX pEaKIfii B HEOPTaHMUECKOW 1 1
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU IPU XUMHUYECKUX PEAKIMIX

9  Ckopocts peakimu. OOpaTUMbIe peakIui. XHMHISCKOE PaBHOBECHE 1

10 TIIpaktruueckas padora Ne 1. «BrnusHue pa3nndHbX GakTOpoB HA
CKOPOCTb XUMUUYECKOW PEaKIInm»

11 DnextponuTtHueckas nuccoruanus. [lonsTre o BogopoaHoM 1
nokazarene (pH) pactBopa. Peakuuu nonnoro oomena. I'maponus
OpraHn4YCCKUX U HCOPTaHNYCCKUX BCIICCTB

12 OxucnaurenbHO-BOCCTaHOBHUTEIbHBIE peakiuu. [lonsTie 00 1
AIIEKTPOJIM3€E PACILUIABOB U PACTBOPOB COJIEH

13 KonTtponbHas pabota 1o pazaeny «TeopeTHuecKne OCHOBBI XUMHU)» 1 1



n/n

14

15

16

17
18
19

20

21

22
23
24
25
26
27

28
29

30

31

32

33
34

Tema ypoka

Merasuisl, ux nosnoxxexnue B [lepuoanueckoil cucTeMe XUMHYECKUX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznyecKrue CBOMCTBa METAILIOB

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAJLIIOB

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPU, KAJIHA,
KaJIBIIMI, MAaTHUW, ATFOMUHHANA) U UX COSTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUI
XUMUUYeCcKre CBOMCTBA IIUHKA, KeJie3a U MX COCTMHEHUM

[IpakTuueckas pabora Ne 2. "Penienue s3kcriepuMeHTaIbHBIX 33/1a4 110
Teme «Metamubi»"

Hewmeramnbl, ux nonoxenue B [leprnoinueckoi CuCTeMe XUMUYECKUX
anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

du3nyeckue CBOWCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPhl U UX COECAUHECHUI
XUMHUECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUI
XHMMHMYECKUE CBOMCTBA yIiepoa, KPEMHUS U UX COCIMHEHUN
[IpumeHeHne BaxKHEUIINX HEMETAIUIOB U UX COCIMHEHU

O0001IeHNEe U crucTeEMAaTH3alMs 3HaHuil 1o TeMe «Hemerauey.
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKIUi U
TepMOXHMquCKHC pvaéTBI

[IpaxTuueckas padorta Ne 3. «PemieHne s3xcriepUMeHTaIbHBIX 33/1a4 10
teme "Hemerasmbl"»

KOHTpOJ’ILHaﬂ pa60Ta o TemMaM «Metannel» u «Hemeranib»

HeOpFaHI/I‘leCKI/IC " OPTraHUYCCKUC KUCIIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

AMpoTepHbIe HeOpraHM4YeCKHe U OpraHMYECKUe COETUHEHUS.
I'eneTnyeckas cBA3b HEOPraHUUYECKUX U OPTaHUYECKUX BELIECTB

Poinb xuMum B ob6ecrieueHNH SKOJIOTHYECKO, SHEPTeTHIECKO 1
MUIIEBON O€30MaCHOCTH, PAa3BUTUU MEIULIUHBI

[IpencraBienust 06 0OIMMX HAYUYHBIX IPUHIMITAX TPOMBILIUIEHHOTO
IIOJIyYEHUS BOKHEUIIIUX BEILIECTB

YennoBek B MHPEC BCIICCTB U MATCPUATIOB
XUMHUA U 310POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontposbHbie

N el

34

KonnuectBO yaco

paboThI

Ipe
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