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HOACHUTEJBHAASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YPOBHE CpEIHEro o0O0IIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOM MPOrPaMMbl CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHOM crangapre COO, c¢ yuérom Konuenuuu mpenoiaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoii
Qenepanny, peanu3yOUIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrpamMMbl, U
OCHOBHBIX TMoyokeHUuH «CrpaTeruu pa3BUTHs BocnuTaHusi B Pocculickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMNPEAEICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYalOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIM
koHuentyainbHble TosiokeHuss GPI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yiabTaToB OOy4YeHHs MU TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITYCKHHUKaMH
o011e00pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio MX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM HTallOM pealu3aluud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEW, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HOPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TAaKXE DJKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MpUPOJHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHETr0o 00IIero o0pa3oBaHusl CpeICTBAMU Y4eOHOTO
npeaMera  «XUMHsSD, COJIEpKaHUE M TOCTPOCHHE KOTOPOrO OIPEIENICHbl B
nporpaMme N0 XHMHUU C YYETOM CHeU(PUKA HAYKH XUMHH, €€ 3HAUCHHUS B
NO3HAHUU TPUPOJLI U B MaTEpUAIbHOW KM3HU OOIIECTBA, a TakXkKe C y4ETOM
o0luMX 1elell W MPUHLHUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUsl KaKk 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyko pojb B
COBPEMEHHOM HUBUJIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOW KyJIbTYpHI.
Ona BHOCHUT CBOM BKJaJ B (pOPMHpPOBAHUE PALIMOHAIBHOIO HAYYHOTO MBIIIJICHHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBICHUs 00 OKpYKaroleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTopoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILECTB, UX CBOWCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUSI CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XHUMHS Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HallpaBjeHa Ha pEIlIeHUe
r00anbHbIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBMM ¢ OO0mMMMH TEISIMHA W TPHHIMIIAMH CPEAHETO O0OIIero
oOpasoBanusi coaepkanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIl ypOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BBIPpAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu  mpeaMera  «XUMHUs»  SBISAIOTCA 0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOImIass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHON CHUCTEMbI 3HAHWM NPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4eckas XuMus» cPopMupoBaHa B MPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K HW3YyUYCHHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMM  HA  ONPENESEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHUH BEIECTBA
paccMaTpUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOpPHHM CTPOCHUS OPTraHUYECKHUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemecTB. CBeaeHus 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHMW. B Kypce OpraHM4eckom XHWMHUHU IMOJy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs NEpBOHAYAILHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpUBaeTCs W3YyUYCHHBIH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKUM Marepuan U (DAKTOIOTHYECKHE CBEICHHS O BEIIECTBAX W
XUMUUYECKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISICTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOIOJOTUYECKHUX TO3HUIUH,



rIyOKe TOHSATh HWCTOPUYECKOE UW3MEHeHHEe (QYHKIUA OTOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWMK O BaKHEWMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWCTBAaxX W TMPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 um 11 xnaccos
AJIEeMEHTaMHU COJIEP)KaHUS, HMMEIOUIMMHU KYJIbTYPOJOTHMUECKUI U TMPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHUMHUH C
IPYTUMHU HayKaMH, PAacKphIBalOT €€ pOJIb B IMO3HABATEIIBHOW WM TPAKTHYCCKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAKEHHS K TIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUA XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIUIO H
MPUMEHATh ©€ JUIsl TIOTOJTHCHWS 3HAHWM, PENICHWS WHTCIICKTYAIbHBIX |
AKCIIEPUMEHTATILHBIX MCCIEA0BATEbCKUX 3a/1a4. B 1emom comepikanne yaeOHOTo
npenmera «XUMHS» ~ JAHHOTO  YPOBHS  W3Y4YEHUS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYAIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI MJIsi NMOHUMAaHUS
dunocockux MACH, TaKWX KaK: MaTepUaJbHOE EIUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, T03HABAEMOCTh TMPUPOJHBIX SBJICHUA TYTEM OKCIEPUMEHTA W
pelieHus] MPOTHUBOPEYUN MEXIy HOBBIMH (akTaMHM U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU DKOJIOTHUECKUX MPo0iem, a
TakKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3MaHMS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIMAIM3ALIAA
oOydJaronuxcsi MPUHATBIE TPOrPAMMONM MO XMMHH TOAXOAbl K ONPENETICHUI0
colepKaHUsT M TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaloT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBHUM, HMEIOMMUX 0a30BO€ 3HAYEHHE I
Pa3IUYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHajdu3a W
00paboTku uHbOpMaIK, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCNE0BATEIIbCKON JEATEIBHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHWS XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIIETro
oOpa3oBaHusl, TAK U Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, PH ONPEICTICHUN
CoJlepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe W3y4YeHUs TMpeaAMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYCCKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIESTETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOAUYECKON TOYKHA 3PEHHSI TAKOM MOJAXOA K OIPEACIICHUIO LENeh N3y4YeHUS
MpeMETA SIBJISICTCS BIIOJTHE ONPaBIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHue CHCTEeMBl XHMHYECKMX 3HAaHWA KaK  BaKHEHIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JekKaT KIIYEBbIe MOHATHUSA, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOECHHUE SI3bIKa HAyKH, YCBOCHHE M NOHUMAHHUE CYIIHOCTHU JIOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKUud, HEOOXOIUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUI OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUM,
UMEIOIIHX MECTO B IIPUPOJE, B IPAKTUYECKON U IIOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, coznepxaTesbHas XapaKTepUCTUKA LEJIEd U 3a/1ad U3y4eHUs
MpeAMEeTa B IporpaMme Mo XMMHUHU YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMHM IIPUOPUTETAMHU B CUCTEME CpelHero oduiero oopazoanus. CeronHs B
MpPENoJaBaHUM XWMMHUM B  OOJIbIIEH CTENEHUW OTHAETCA  IPENNOYTEHHE
IPAKTUUECKONH KOMIIOHEHTE COJEpKaHHus OOydueHHus, OPHUEHTUPOBAHHOM Ha
MOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aluy, BIaJCIOIIEro He
Ha0OpoM 3HaHWW, a (YHKUHOHAIBHOM TIpaMOTHOCTBIO, TO €CThb CHOCOOaMHU H
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M NPUMEHEHUS UX B peaIbHOU KU3HU
JUIS peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM MpU U3y4YEeHUM IMpeaMeTa «XUMUsS» JOMHHHPYIOLIEE
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeNIU U 3a/1a4H, KaK:

ajanrtanus oO0yJarolmMXcsl K YCJIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMHpOBaHHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IIPUMEHEHUEM;

dopMupoBaHMe |y  OOYyYaloIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHUBEPCATbHOE 3HAUYECHHWE JIs Pa3IMYHBIX BHUIOB
JEeSATEIBHOCTU: PEIIeHUs] MpoOJeM, MOUCKa, aHaldu3a U 00paboTKu MHGOpMALIHH,
HEOOXOJMUMBIX [UIsI TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B I[I03HAHMM XHMMHH, a TaKXKe€ JUIsl OLUEHKHM C  IO3HULHH
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKA U MIPUPOIHYIO CPELY;



pa3BHUTHE IT03HABATCIBHBIX WHTEPECOB, WHTCILICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00YJAFOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO IIPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU ITOTPEOHOCTSAMH, HCIIOIb30BaTh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA W aHaJn3a y4eOHOH U
HAYYHO-TTONY/IAPHON MHPOPMAITUH XUMHUYCCKOTO COICPKAHMS,

(dopMUpOBaHKE U Pa3BUTHE Y 00YIAIOIINXCS aCCOIUATUBHOTO M JIOTHIECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MU IUIAHUPOBAHMHM M IPOBCACHUM XHUMHYECKOTO
AKCIICPUMCHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPaBJIICHHOCTH XWMHH, €€ Ba)KHOH POJM B PEIICHUH TIOOATBHBIX IMPOOJIeM
paIMOHAIBHOTO MTPUPOJIOIOIB30BaHNS, TIOMOJIHCHUS YHEPIeTUICCKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpEKHOTO
OTHONICHUS K TIPHPOJIE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUS OIbITa
WCIIOJIb30BAaHUS TMOJYYCHHBIX 3HAHWUH JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOr0 YPOBHS BXOJHUT B COCTAB MPEIAMETHOMN 00slacTH «ECTeCTBEHHO-HAyUHBIC
MIPEIMETHIY.

OO1ree 9rCIio 9acoB, OTBENEHHBIX I H3YUCHHUS XMMHH, Ha 0a30BOM YPOBHE
cpeaHero obrmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 yac B Heleno).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHM4YeCKON XUMHHU

[IpenmeTr opraHnYecKOn XUMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYEHUH HOBBIX BEIIECTB W MATEpUANOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE NOJI0KkeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpPraHMYeCKUX BellecTB. [oMmomnorus, wu3oMepus. XHUMHUYECKas CBA3b B
OPTraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienue o kiaccudpukanuu opraHuueckux BemecTB. HoMmeHkatypa
OpraHUYeCKUX COCAUHEHUM (CHUCTEMaThueckas) W TpUBUAJIbHBIC Ha3BaHUS
BOKHEUIIINX MPEICTABUTENIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HUX MPEBPallCHUN:
O3HAaKOMJIEHHE C oOOpa3llaMd OpPraHUYEeCKUX BEHIECTB U MaTephajlaMd Ha UX
OCHOBE, MOJICTITUPOBAHUE MOJIEKYJ OpPraHUYEeCKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPTAHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psaa. MeraH u 3TaH —
MPOCTEHIINE TPEJACTABUTENIM aJIKaHOB: (PU3MUECKMEe U XUMHUUYECKHE CBOMCTBA
(peakuuu 3aMEIEHUs] W TOPEHMS), HAXOXKJEHHWE B TMPUPOJAE, IMOJIYyUYCHHE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpOCTEHIIINE TIPEJACTABUTENIM AJIKEHOB: (PU3MUECKMEe W XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMM, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U IPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 m merunOyramueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOICTBA (peakuusi nmonumepusamnuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PsAl. ATlETUIICH
— TMPOCTEHINNIA TIPEICTABUTENIb AJIKWHOB: COCTaB, CTpOeHWe, (Qu3nyeckue u
XUMUYECKUE CBOMCTBA (pEaKkMu THAPUPOBAHMS, TaIOT€HUPOBAHUSA, THUAPATAINH,
TOpeHHs ), OJIy4eHUE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (GU3HUECKUE W XUMHUYECKHUE CBOWCTBA
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJyYEHUE U MpPUMEHEHUue. 1oayon:
cocmas, cmpoenue, (uauueckue U  XuUMuUdeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyYeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckass CBS3b MEXKIYy YIVIEBOJOPOAAMH, MNPUHAJIEKAIIUMH K
Pa3IMYHBIM KJIACCAM.

IIprponHble MCTOYHUKM YTIE€BOXOPOROB. lIpuponmHbIM ra3 W mNOmMyTHBIE
HeTsaHble Ta3bl. HepTh u e€ mpoucxoxaenune. CrnocoOsl nepepaboTKu HEPTH:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, UX IPUMEHEHNE B NIPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3lamMH TIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IIPOBEACHUE HPAKTHUYECKON pabOThl: MOJyYEHUE ITUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHBIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
(¢usznyeckue MU XMMUYECKHE CBOMCTBA (pPEakIUM C AaKTHUBHBIMU METaJUIaMU,
raJIOr€HOBOJOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa M 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO UIEJIOYHBIMU
METaJulaMH, KaueCTBEHHas peaklys Ha MHOIrOaTOMHble cnupThl). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rniepruHa u TUICHTITUKOJIS.

@deHOoM: CTPOCHUE MOJICKYJbl, (PU3NUECKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruapl U kemowuwvl. DopManplaerui, aneTAIBAECTHN: CTPOCHUE,
du3nueckne W XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS W BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), TIOJIyYEHNUE U PUMEHEHUE.

OmHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHaAs U
YKCYCHasl KHCJIOTBI: CTPOCHHUE, (PU3MUECKHE W XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOmue s Kiacca KUCIOT, peakius dTepuuKaIim), mojaydyeHne u mpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaKk COJIU BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxnble 3¢GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb JKHPOB.



VYrineBompl:  cocTtaB, KiaaccuuKamus  yriaeBogoB  (MOHO-, AU- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYEeCKHMe U XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHne amMmmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXOXJICHUE B TPUPOJE, NMPUMEHEHHE,
ouonoruueckas posb. @otocunres. PpykTo3a Kak H30MEpP TIIOKO3bI.

Kpaxman u nemwnono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmana H
nemnono3sbl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI pEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHS BEIIECTB W WX MpEBpalICHUM:
MpOBEJCHNE, HAONIOEHUE M OMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE ITaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerunnos (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOJOM),
MIPOBEICHHE MPAKTHYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MUJIH MPOTYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHnuecKre CoeAMHEHMS.

AMUHOKHUCIOTH Kak aMm(poTepHble opraHnueckue coennHenus. dusnueckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeAnHeHus. l[lepBuunas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl W3YYCHHUS BEIIECTB W HX MPEBpaICHUMN:
HaAOJII0/IEHUE U OMHCAaHNE IEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCIKOB IpU
HarpeBaHuH, [IBETHBIE PEAKIINH OEJTKOB.

BbicokomosiekyisipHbIe COeTUHEHUSsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3aLUHU, CPEIHSS MOJICKYJIsSpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

DKCTepUMEHTAIbHBIE METOJbl HM3y4YeHUs BEIIECTB W WX MPEBPAICHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHH, TaK U IOHATHUM, SBIIIOIIUXCS CHUCTEMHBIMHU ISl OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJIEHUE, HAyYHBIH (akT, rUnoTesa,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIacCU(UKAIMs, NEPUOJAUYHOCTb, HAOIIIOIECHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

@dusnuka: MaTepus, SHEpPIrus, Macca, aToM, DJJEKTPOH, MOJIEKYJIa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSTHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocgepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOrMYECKH AaKTUBHbIE BemlecTBa (O€NIKH, YTIEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHUI,
MOIOILIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepUabl U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBlL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeiesieHUs] 3JEKTPOHOB IO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanyeckas cucrema XMMUUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U llepmoamdeckoil cucTeMbl
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM U IEePUOJaM.
3HavYeHuE MePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbI XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJSpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3MbI
o0pa3oBaHMsI KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKkienTopHslii). BomoponHas cBsA3b. BalleHTHOCTh. DIEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHusi. NOHbI: KATUOHBI U AHHOHBI.



BemiectBa  MOJIEKYJISIPpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. [HUIMbI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['‘€HeTMYEeCKas CBA3b HEOPTaHWYECKUX BEUIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass  peaknms. Krnaccupukamuss — XUMHUYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHMYEeCKON XUMHUHU. 3aKOH COXPAHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUH TPU XUMHYECKUX PEAKIIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4yeckoe paBHoBecue. DakTOppl, BIUAKOLIAE HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipuamun Jle [larense.

DnekTpoiuThueckas aucconuanus. CuibHbIC U ciadble 2eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WM HUX MPEBPAIICHUMN:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBay, U3ydeHUE MOJCNICH KPUCTAIMYECKUX PEHIETOK, HAOIIOJICHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIHHOTO WHAMKATOpPA, pEaKUUh HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUUYECKON padoThl «BiusiHue pa3nuuHbix (GaKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacyérel 10 ypaBHEHMAM XUMHUUYECKHX pEAKUMH, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHl C HCIOJIB30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeranmnel. Ilonoxkenne HemerayioB B Ilepuomuueckont  cucreme
xuMudeckux saeMeHtoB JI. M. MeHneneeBa m OCOOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha TIpUMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) W WX  COCIMHECHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprmeHeHne BaXXKHEUIINX HEMETAIJIOB U UX COEUHEHUMN.



Merannel. lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHUYECKHUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmMe gusnyeckue cBoricTBa MeTauioB. CriiaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XVWMHAYECKUE CBOMCTBA BAaXHEWININX METAJUIOB (HATPHIA, KaJd, KaJIbITUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbl M3YyYEeHHUSI BEUIECTB W HUX MPEBpaILCHUI:
M3Yy4YEeHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 337a4, HaOJOJICHHE W ONHCAHUE JEMOHCTPALUOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCIIOT U IIeJ0YeH, KaYeCTBEHHBIE PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce€ WM O00BEMY OAHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BELIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEUIECTB UMEET IIPUMECH.

XuMHuSA U )KU3Hb

Ponp xumum B o0ecne4eHUH SKOJIOTMUYECKOM, SHEPreTUYECKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAy4HBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnennss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MTOJTYyYEHHS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepHaibl, KpACKH, CTEKJIO, KepamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

XuMusi ¥ 3J0pOBbE YEJIOBEKA: IMPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, npaBuiia 0€30MaCHOI0 UCHOJIb30BaHUS MPENnapaToB OBITOBOM XMMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MeXNOpeaIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOmmIeH |
HEOPraHMYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHSATUM, TaK W TIOHATUM, SBISIOIIUXCS
CUCTEMHBIMU IS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKALMA, NEPUOIUYHOCTb, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHUE, SBICHUE.



®dusuka: MaTepusi, SHEPIUsi, Macca, aToOM, FJIEKTPOH, TPOTOH, HEUTPOH, UOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHuW3M, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHoJIOTUs: XUMUYECKas! MPOMBIIUIEHHOCTh, METAJLTYprHUsl, MPOU3BOJICTBO
CTPOUTENILHBIX MATEPHAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUIIIECBAs
MPOMBINIUICHHOCTh,  (papMareBTUYECKass  MPOMBIIIICHHOCTh,  IMPOU3BOICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMUMuUCAd TMPOTpaMM CpeHero oO0miero oOpa3oBaHUs (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IMPOrpPaMM CPEAHETO OOIIETro
oOpa30BaHUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIIN MOAXOI.

B cooTBeTCTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOLIMMUCS POCCUMCKOW TIpaKAAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYMe MPaBOCO3HAHUS HKOJIOTHYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTD KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM W BOCIUTATEIbHOM JESATEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUaealaMd POCCUUCKOr0 TpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOIECTBE
HOpMaMHd W  MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMera «XUMHUSD»  OTPAKaIoT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIILBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOyyaromuxcsl Mo peajln3aluy MPUHIATHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOr0 BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHUS O COLMAIBHBIX HOPMax W MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJIUIICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IpU aHAJIN3€ Pa3INYHbIX BUIOB yUeOHOU NEATEIBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€UYECTBEHHON XUMMUH;

YBaXEHUSA K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJIbTaT
JUINTENAbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOMCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJIECHUE M ITOCTYIKM CBOMX TOBAPUIIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3za >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHUMAHUSl LEHHOCTU TMpaBWJ MHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIKX 30POBBIO U )KU3HU JHOJEH;

OCO3HAaHMS MOCIIEACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Yy4eOHO-UCCIIEeI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELICHUU MPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEeHHIO Tpodeccrii pa3InyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBAXEHHUS K TPYHY, JIIOAAM TPyJa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpaszoBaHus, Oynymied npodeccuu M pealu3alni COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa JKOJIOTHYECKUX MpoOieM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIUX BPEH  OKPYKAKOIIEH
IPUPOJIHON cpejlie, YMEHHS IMPOTHO3WPOBATh HEOJIArONMPHUSATHBIE SKOJIOTHUYECKHE
MOCJICACTBUA MPEANPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATH UX;

HAIMYHUS PA3BUTOrO KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHeUu(PUKH XUMHUM KaK HayKd, OCO3HaHMS €€ poJid B
(GbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM I11eJIOCTHOTO
npeACcTaBiIeHUs] 00 OKpYy’KarollleM MHpE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH IMPOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BaXXHOW pOJUA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, OOCCIICYEHUU YCIOBUM
YCHEUIHOTO TpyJla W OHKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOrO WICHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, WUCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIbh30BaTh



MoJiydyaeMble 3HaHMS JUIS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOIMIMXCS JAaHHBIX C IEJbI0 MOJIYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO U HCCIIEI0BATENBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3ivuHbIX cdepax npodeccruoHaIbHOU
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaIOIIMXCSA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa MW CHCIMUPUKY METOJOB IIO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, YHEPTHs, SIBICHHE,
poliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIIEA0OBaHNEe, HAOTI0IeHNE, N3MEPEHNE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHUe (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yYHUBEPCAJIbHBIC ydeOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE pPE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHMKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbLHBIMHA
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENETATh LIENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI IESITETbHOCTH C TOCTABICHHBIMHU LIESIMU;

HCIIOJIb30BaTh P OCBOECHUHU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMS M KPUTEPUH I KiIacCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CICJICTBEHHbIE CBSI3M MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYXJEeHUA (MHAYKTHBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

OPUMEHSThH B MPOIECCE MO3HAHUS, UCIIONIb3yEeMbI€ B XUMUH CUMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (opMmyria, ypaBHEHHE XHUMHUYECKOU
peaknMu — TPU PEIMICHWH Y4YeOHBIX TO3HABATEIBHBIX W TMPAKTHYCCKUX 3ajad,
MPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC TTPEACTABICHHS JIJIS1 BBIABICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XWMHYECKHX
peaKkuui;

(GopMyTUpPOBATH LIENH U 33[Ja4H UCCIEIOBAHUS, HCIIOIh30BATh I10CTABICHHBIC
U CaMOCTOSITENBHO C(OpMYyTUpOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHUS THUTIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HABBIKAMU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
mpolecca, CaMOCTOATEIHHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yIbTaTOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOIEIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
JESITENIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHHOMY
MOMCKY METOJOB peIIeHUs TMPAaKTHUYECKUX 3a7ad, MNPUMEHCHUIO pPa3IMYHbIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHUEHTHPOBAThCA B PA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HaydHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH e JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOWCKE U
otbope wuHDOpPMALIUK, HEOOXOAUMOW Il BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHATh MEXKIpeaMeTHbIe (pu3nyueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUH,  BBICKa3bIBaTh  HWaACH, (OPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C TPE3EHTaleldl pPe3yJbTaTOB IO3HABATEIHLHON EATEeILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaan3alid y4eOHOro mnpoekra u (popmMyIupoBaTh BBHIBOIbI
M0 pe3ynbTaTaM MPOBEACHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHMS TTO3HMIIMHA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEIHHYIO
NEeATEIBHOCTh, ONpenelisas e¢ Ieau W 3aJadd, KOHTPOIHMPOBATH W IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJroput™M JACHCTBUN TpuU
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hambolee
¢ (PeKTUBHBIN C€rMOCO0 WX pelieHUus C Y4ETOM TMOJYYEHHUS HOBBIX 3HAHUHA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUM O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponbl, B (QOPMHUPOBAHUM MBINUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 pEeLIeHMsI IPAKTUYECKUX 3a/1ad
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJIHOM
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINE TMOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JIJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass M COKpaLEHHAas), MOJb, MOJISIpHAs
Macca, MOJSIpHBIH O0O0BEM, YIJIEPOAHBIN CKeJeT, (QYHKIHMOHAIbHAs TPYIIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTHUECKUI PsZl, TOMOJIOTH, YII€BOAOPOIBbI,
KHCIIOPOJ, M a30TCOACPKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChI BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIYYECHUH MU
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMIIUX OPraHMYECKHUX BELIECTB B OBITY U
NPAKTUYECKOHN AESITEIBHOCTU YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBISABIATH XapaKT€pPHbIE MPU3HAKU IMOHITHM,
YCTAHABJIMBATh UX B3aUMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS MPU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPAICHUI OpraHUYECKUX COSANHEHUM;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(GopMyn OpraHMYEeCKMX BEUIECTB U YPaBHEHUH XUMHUYECKHUX PEaKLHM,
M3rOTaBJIMBATh MOJEIH MOJIEKYJ OPTraHMYECKHUX BEIECTB MJIsl WIUTFOCTPALMM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS];

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAUIEKHOCTh H3YUEHHBIX
OPraHUYECKUX BELIECTB II0 HMX COCTaBy M CTPOCHHIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COeIMHEHUN (YrJIeBOJOPOIbl, KHCIOPOJ M a30TCOAEpKalIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHWYECKHUX BEIIECTB (3TWJIEH, IMPONMIIEH, AalleTHUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aneTalblIerull, MypaBbHUHAas
KHUCJIOTa, YKCYCHAsl KUCTIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nUecKkue W XWMHUYECKHE CBOWCTBA THITMYHBIX MPEIACTABUTEICH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, JTWJICH, MPOIMIICH, alleTHIICH,
Oyranuen-1,3, metunoyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ITUJICHIJIUKOJIb,
[NIALEpUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsg W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
KpaxmaJ, UEeJII0JI03a, aMUHOYKCYCHAsI KHCIIOTA), WIFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
Colpbid  (He()Th, NPHUPOAHBIA Ta3, Yroib), CIOCOOBI MX NEPepadOTKU H
MPaKTHUECKOe MPUMEHEHUE TPOAYKTOB IIepepaboTKy;

c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB MJTU TIPOIYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHMI 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM M JTabOpaTOpHBIM O0OPYIOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIIUSMH TIO BBITTOJTHCHHIO J1aO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh W BBITMIOJHATE XUMUYCCKUN
AKCTIEPUMEHT (IIPEBPAILICHNS] OPTAHUYECKHUX BEIECTB MMPY HATPEBaHUH, MOTyUEHUE
STWJIICHA W U3YYCHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMHW OPraHHYEeCKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TpH OOpalleHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DSKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakmii u GopMyIUpPOBaAThH BEIBOJIBI HA OCHOBE dTUX PE3YJIhTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TMOIYy4aeMyK0 U3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHpopmaruu, UHTEpHET U IpYyTuX);



cOPMHUPOBAHHOCTh ~ yMEHUH  COONIOZaTh  TpPaBWIA  AKOJOTUYECKU
[IeJ1eCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JACSATENBHOCTA B IEJSAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HAa >KUBBIE OpPraHWU3Mbl OIPEIEIEHHBIX OpPraHUYECKUX
BEIEeCTB, MOHMMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObI
YMEHBIICHUSI W NPENOTBPALICHUS WX BPEIHOTO BO3IACHUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl OOYyYarOIIMXCSl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEILIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CHENBIX M CHA0OBHUIASIIMX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHUSA Kypca «OOImas M HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

chOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPa, POJM XUMHM B IIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTKa,
TUNBl  XUMHYECKUX  PEaKUHWH, PpacTBOpP, JJCKTPOJUTHI, HEIIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakIuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMSI M IMPEBPAICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HCIIOJIb30BaHUN BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATETLHOCTH YETIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISABIATh XapAaKTEPHBIC MPHU3HAKH TOHSATHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPU
ONMCAaHUH HEOPTaHMYECKUX BEUIECTB U UX MPEBPALLCHUN;

c(hOPMHUPOBAHHOCTh YMEHHI MCIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHHs] (OpMYyJ BEIIECTB W  YPAaBHEHUH XMMHUYECKHX  PpEaKIHil,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
HEOpraHMueckux BeriecTB (yrapHblii ra3, YIJICKHCIBIM ra3, aMMHUaK, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUThEBAS COJA, MUPUT U APYTUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJCHTHOCTh U CTENICHh OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMMUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKAsl, BOJOPOHASA) B COCIUHEHUSAX, TUI
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJEKYJISpHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBIINBATh MIPUHAJJICKHOCTh
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COCIMHEHU (TMPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCHIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHHI PaCKphIBaTh CMBICI IMEPUOJANYECKOTO 3aKoHa /.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 0dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMuueckux sneMeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTrEeTUYECKNE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XUMHAYECKHUE CBOMCTBA HEOPTraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKAY HEOPraHMYE€CKUMHU
BEILIECTBAMU C TIOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUU TIO0
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEHIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJISATh YPaBHEHHUSI DPEAKIMN pPa3TMIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKIUii HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT 0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKUWH, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHWYECKUX BEUIECTB, pPacloO3HaBaTh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKUE TPOIIECCHI,
JeXallke B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMHUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO W3 YHYACTBYIOUIMX B PEaKUUU
BEILIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHHS MAaccChl
BELLECTB, IPEBPAILLCHUS U COXPAHEHUSI SJHEPIUU;

c(OpPMUPOBAHHOCTh YMEHHM COOIOAATH MTpaBUila OJb30BaHUS XUMUYECKON
OCYJIOM ¥ J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IMpaBujia OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU 1O BBINOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpEeNeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPA, BIAUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW pEaKIIUH,
peakuMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPUMEHTAIBHBIX 331a4 IO
teMaM «Metaimey U «HeMmeramibl») B COOTBETCTBUM C NpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yNbTaThl XWMHUYECKOIO JKCIEpUMEHTa B (GOpMe 3amucu
YpaBHEHUH COOTBETCTBYIOIUX pEaKIUil U (OpMYyIHMpOBATHh BHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKalu, MHTepHET U IpyTrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  TpPaBWIA  JKOJOTUYECKU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHUS H
MPEIOTBPALICHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. Bpains mis 3amucu XUMHUYeCKuX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Ne n/m Konrpoabnbie | IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
[Tpenmet opranndeckoii xumun. Teopust
11 CTPOECHUS OPraHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrIeBOIOPOIbI: AIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2
24 [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
ux nepepadboTka
Hroro 1o pasueny 13
Pasznea 3. Kuciiopoacoaepxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOOHOBBIE KHCTOTEHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Utoro no pazneny

13

Pa3znea 4. A3oTcoaepxamye OpraHudecKue coeJMHeHm st

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy IsipHble COeTHHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Mertanbl 6
2.2 Hewmerannsl 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEILECTB
Uroro no pazneny 17
Pa3znen 3. XumMus 1 )KU3Hb
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HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KosauuecTBo 4yacoB
Ne Hara
Tema ypoka Konrpoabnsie | Ilpakruyeckue
n/n Bceero U3YYeHUS
padoThI padoThI
IIpenMeT opranndueckoil XuMun, eé
1 P P ’ 1 02.09
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopust CTpOEHUSI OPTraHUYECKUX
2 coequaenuii A. M. byrneposa, e€ ocHOBHBIE 1 09.09
MOJIOXKEHUS
[IpencraBnenue o knaccuduxanuu
3 OpraHMYeCKUX BemecTB. HoMeHkmarypa 1 16.09
(cucremaTHyeckasi) U TpPUBHAJIbHBIE )
HA3BaHUS OPTAHMYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE,
4 . 1 23.09
TOMOJIOTHUECKUHN PsiT
Mertan u 3TaH — OpocTeIne
5 1 30.09
MPEJICTAaBUTEIIHA aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 07.10
DTUJICH U IPOIUIIEH — MPOCTeHIme
7 1 14.10
MIPEJICTAaBUTEIIA AJTKEHOB
[Ipaktuueckas pabora Ne 1. «[Tonyuenue
8 p p aomy 1 1 21.10
ATHUIIEHA ¥ U3yYEHHE €0 CBOHCTB
Anxanuensl. byranuen-1,3 u
9 MeTmoyTaauen-1,3. [Tomydenue 1 11.11
CHUHTETHUYECKOTO KayuyKa U Pe3UHBI
10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, 1 18.11




TOMOJIOTUYECKUH psiji. ALIETUIICH —
MPOCTEUILNN MPEICTABUTEND ATKMHOB

Bpluncienus o ypaBHEHUIO XUMUYECKON

11 25.11
peakuuu
ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD

12 02.12
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB, 09 12
IPUHAJIEKAIINX K Pa3IMYHBIM KJIaccam '
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 U MOMyTHBIC HEPTSIHBIE Ta3hl, 16.12
HEPTH U MPOIYKTHI €€ mepepaboTKn
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBIN r'a3 U MOMyTHBIE HEPTSIHBIE Ta3hl, 23.12
HE(PTh U MPOIYKTHI €€ nmepepadboTKu
KonrtponbHas pabora 1o pazzaen

16 P P PASY 13.01
«YTIEeBOIOPOIBI»
[IpenenbHbIE 0IHOATOMHBIE CITUPTHI:

17 ped ! P 20.01
MeTaHOoJ U 3TaHoI. BogopoaHas cBs3b
MHoOroaToOMHbI€ COUPTHI: STUIEHIJIMKOIb U

18 27.01
TJIMLEPUH

19 ®DeHOoIT: CTPOCHHE MOJIEKYJIBI, PU3UIECKUE 1 03.02
XMMHUYECKHE CBOMCTBA, MPUMEHEHUE '
Anpaeruzpl: GopManbAErua U alleTalbAer U,

20 CTHEL: (hop HeTaA 10.02
AneroH

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE 17.00
KHCJIOTBI: MypaBbUHAs U YKCYCHAs '
[Tpaktrueckas padota Ne 2. «CBoiicTBa

22 24.02

pacTBOpa YKCYCHOM KUCIOTBD)




CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK

23 1 03.03
NPEJCTaBUTENN BBICIIMX KAPOOHOBBIX KUCIIOT
MBplL1a Kak cOJIM BBICIIMX KapOOHOBBIX

24 . 1 10.03
KHCJIOT, X MOIOIIEe JeicTBrE
CrnosxHble 3(hUpbl KaK MPOU3BOJAHbBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX 1 17.03
3¢hupoB
Kupsl: TugpONHN3, MPUMCHEHHE,

26 PEI: TP P 1 31.03
Ouosoruyeckas pojib )KUpOB
YrneBoabl: cocTaB, Kiaccu(UKaIus.

27 Baxneiimue nmpecTaBUTEINN: TIIOKO03a, 1 07.03
bpykTo3a, caxaposa
Kpaxman u nemnoino3a Kak IpupoHble

8 p = pupoZ 1 14.04
TIOJTUMEPBI

29 ITA KonTponpHas pabota 21.04

30 AMMHBI: METWJIAMUH U aHUJINH 28.04
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpPraHMYECKHUE COEIMHEHUS, UX 1 05.05
6uonornyeckoe 3HayeHue. [lenTu el
benku kak npupoIHbIe

32 pUpoa 1 12.05
BBICOKOMOJICKYIISIPHBIE COCTUTHEHUS
OcCHOBHBIE TIOHATUS XUMHH

33 . 1 19.05
BBICOKOMOJIEKYIISIPHBIX COSIMHEHHIA
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 26.05
[TnacTMacchel, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Ne | ABTOp, Ha3BaHME yUYSOHUKA, KIIACC H3paTenscTBO TI'on u3pnanus
/i

1 INa6punsa O.C. OctpoymoB U.I'., CnankoB C.A. Xumus 10 kimacc «IIpocBemenne» 2023

2 Pymsurtuc I'.E., ®enpaman @.I". Xumus 11 kmacce «IIpocBemienne» 2020







