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HOACHUTEJBHAS 3AIINCKA

[IporpaMma 1O XMMHM Ha YpPOBHE CpeIHEro oO0mero oopa3oBaHUs
pa3paborana Ha ocHoBe DexnepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpazoBanuu B Poccuiickoii @enepanun», TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEILHOM MPOTpaMMBbl CpeaHEro oOIIero ooOpa3oBaHUs
(®OII  COO), npencrabieHHpix B  DexepadbHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COQO, ¢ yuétom Konuenuuu npenogaBanusi yueOHOTO
npeamera «XuMus» B 00pa3oBaTelibHBIX opranu3anusx Poccuiickoit @enepanuu,
peanu3yomX OCHOBHbIE 00pa30oBaTeIbHbIe MPOTPAMMBI, U OCHOBHBIX MOJOKEHUM
«Ctpareruu pa3BuTus Bocnutanus B Poccuiickoit deaepanun Ha nepuosa a0 2025
roga» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPEACICHUIO
oO1ieil cTparerud 00y4YeHUsl, BOCIIMTAHUS U Pa3BUTHUSL OOYyYaIOIIUXCS CPEeACTBAMU
yueOHoro npeamera «Xumusi» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
koH1entyajgbHble mojokeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJlepKaHUsA, pe3ylbraToB OOydYeHHUs] W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0111e00pa30BaTeIbHON  OpraHU3alK, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHT 3aBepLIAIOIIUM 3TaloM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIBTYpbI
YeJIOBEKa, a TAKXKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO
U mpupogHoil cpene. Peanusyercss xumudeckoe oOpa3zoBaHUE OOydYaIOIIMXCSA Ha
YpPOBHE CpemHero oOIiiero oOpa3oBaHUsA CpeACTBaMH ydeOHOro IpeaMeTa
«XUMUS», COAEPKAHUE U TOCTPOCHHE KOTOPOTO OMPEETEHbl B MpPOrpamme Io
XUMUU C YUYETOM CrielIM(UKN HAyKu XUMUHU, €€ 3HAYEHUS B MIO3HAHUU MIPUPOJBI U B
MaTepuaIbHON KU3HU OOIEeCTBa, a TaKXKe C y4€TOM OOIIUX Ieled U MPUHIUIIOB,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro OOLIEro
oOpazoBanus B Poccuiickoit denepanuu.

XuMusi Kak 3JE€MEHT CUCTEMbI €CTECTBEHHBIX HAyK WUIpaeT ocoOyl poiib B
COBPEMEHHON NMBUIN3ALNKU, B CO3JaHUU HOBOWU 0a3bl MaTepHalbHOU KyIbTYpHI.
Ona BHOCHUT cBOM BKJIaJ B (OPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS, B
CO37JaHUE IIEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKaIOIMIEM MHUpPE KAaK O €IMHCTBE
MPUPOALI U YETOBEKa, KOTOopoe (OpMUPYETCS B XMMHHM Ha OCHOBE MOHHMAaHUs
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIETO MHUpPAa, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH 00JIaCTIMU MPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUs CTalla
HEOTHEMJIEMOIN YacCThIO MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIECIIHOTO
Tpyla W JKM3HU Kaxaoro wieHa ooOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
cOo3MJarelibHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIlpaBlieHA Ha pEIICHUE
00aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJTOTHIECKON 0€30MaCHOCTH U OXPaHbI 370POBbSI.

B cootrBeTcTBUM ¢ OOIIMMHU LEISIMU M MPUHLIUIAMHU CPEIHEro OOIIero
oOpa3oBaHus cojepxkanue mpeamera «XuMmus» (10—11 kmaccel, 0a30BbI YPOBEHD
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYIBTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOAUMYIO UM JJsi  BBIPA0OOTKM  MHUPOBO33PEHUECKHUX
OpPHEHTHUPOB, YCIECIIHOTO BKIIOUECHUS B JKU3Hb COLUYMa, HPOJOJLKCHUS
00pa3oBaHUs B pa3IMYHbBIX 00IACTIX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngiomuMu  TIpeaAMeTa  «XHMHUS»  SBISIOTCS  0a30BbIE  KYpChl —
«Oprannyeckass xuMusi» M «OOm@ass ¥ HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAyKU: CHUCTEMa
3HAHUM 10 HEOPTaHMYECKOM XUMHUH (C BKIIOYECHHUEM 3HAHMN U3 OOIIeH XUMHUU) U
OpraHn4eckor xumuu. @OpMHUPOBaHWE NAHHOW CHUCTEMBI 3HAHWHN IMPU U3YYEHUH
npeaMeTa 00ecrneyrMBaeT BO3MOXHOCTb PACCMOTPEHHUSI BCEr0 MHOT000pa3us
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHUI XUMHH.

CrpykTypa comepxkaHusi KypcoB — «Opranuueckas xuMusi» U «OOmas u
HEOpraHu4veckas XuMusi» cHOpMHUpPOBaHA B MpOrpaMMe IO XUMUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K HW3YYEHHIO Y4YeOHOro wmarepuaia u oO0yclOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMM Ha  ONPEAEIEHHBIX
TEOPETHUYECKNX YPOBHAX. Tak, B KypC€ OpPraHMYE€CKOM XUMHH BENIECTBA
paccMaTpuBaKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKUX
COCOMHEHUN, a TAKXKE HAa YPOBHE CTEPEOXMMHYECKUX U  DICKTPOHHBIX
MpeACTaBiIeHU O cTpoeHun BenlecTB. CBeneHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBaX JAIOTCSI B Pa3BUTHU — OT YINIEBOJOPOAOB JO CIOXKHBIX OMOJOTHYECKHU
AKTHBHBIX COEOMHEHUU. B Kypce OpraHMyeckoll XWMHUU TMOIY4YarT pPa3BUTHE
copMHupOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs MEpPBOHAYATILHbBIC
MPEAICTABICHUS O XMMUYECKON CBSI3H, KIIaCCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yIloM 3peHHs B ImpeaMeTe «XHUMHUs» 0a30BOr0 ypOBHS
paccMarpuBaeTcsl U3Y4YEHHBI Ha YPOBHE OCHOBHOTO 0OIEro 00pa3oBaHUs
TEOpPEeTUUEeCKH Marepuadl U (PaKTOJOTMYECKUE CBEIEHUS O BELIEeCTBAX W
XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTHU, B Kypce «OOIias W HeopraHudeckas
XUMUs» OOydYaromMMCs TPEJOCTaBIAETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
MEPUOJIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX UM METOJOJIOTMYECKUX TMO3UIUH,



Iy0ke TMOHATh HCTOPUYECKOE U3MEHEHHWe (QYHKIUA HTOro 3akoHa — OT
006o01maromei 10 00BACHSIONIEH U MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O BaKHEHIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX DPEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TMPOTEKaHus jgonoiHsercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAMH COJICP’KaHMS, MMEIOIUMH KYJIbTYpPOJIOTUYECKUA U MPHUKIATHON
Xapakrep. ITU 3HaHUS CIOCOOCTBYIOT HOHUMAHUIO B3AUMOCBS3U XUMUU C JPYTUMU
HayKaMU, PacKphIBAIOT €€ poJib B MO3HABATEIbHOM U MPAKTUUYECKON AEATEIbHOCTU
YeJIOBEKa, CIOCOOCTBYIOT BOCIMUTAHUIO YBaXKEHUSI K MPOILIECCY TBOpPYECTBA B
00J1aCTH TEOpUU U MPAKTUYECKUX MPUIIOKEHHN XUMHUHU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOoOieMax, CBI3aHHBIX
C XUMHUEH, KPUTHUYECKH OCMBICIUBATh WH(MOpPMALMIO M MPUMEHSATH €€ IS
MOMOJIHEHHS] 3HAHWUM, PENICHUS HWHTEJUIEKTYyaJIbHbIX W HKCIEPUMEHTAJIbHBIX
HCCIIeI0BaTeNbCKUX 3aja4. B nenom copepkaHue ydyeOHOro mnpeamera «XUMHs»
JAHHOTO YpPOBHS M3Y4YE€HUSI OPUEHTHPOBAHO Ha (PopMUpoBaHHE y OOydarOIIUXCS
MUPOBO33PEHYECKON OCHOBBI JJIs MOHUMaHUsl (PUIOCOPCKUX HAEH, TaKUX Kak:
MarepuajbHOE  €IMHCTBO  HEOPraHMYeCKOro U OpPraHUYecKoro  MHpa,
00yCJIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH
MPUPOAHBIX SIBIEHUUA NYTEM SKCHEPUMEHTAa M PEUICHUS MPOTUBOPEUUN MEXTY
HOBBIMU (DaKTaMH U TEOPETHUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B
pelIeHNHd  JKOJOTHYECKUX  MpodiieM, a Takke mnpobiemM  cOepexeHus
ASHEPIreTUUYECKUX PECYPCOB, CHIPhsI, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepHUaoB.

B mmane pemeHuss 3aga4  BOCHUTAHMS, Pa3BUTHUS M COLMANM3ALNU
oOy4YarmMXcsi MPUHITHIE MPOrpPaMMONl MO XHMMHHM MOAXOJAbl K OIPEIEIICHHUIO
COlepkKaHUA U TMOCTPOEHUS TNpeaMeTa MpeaycMarpuBaroT (HopMUpOBaHUE
YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUN, UMEIOLINX 0a30BO€ 3HAYEHUE JJISl PA3IUYHBIX
BUJIOB JICSITENILHOCTH: pEIICHUs NpoOieM, TMOWCKa, aHain3a U 0o0paboTKu
uHpopManny, HEOOXOAMMBIX [JIsi TMPUOOPETEHUs OMbITa MPAKTUYECKOH U
UCCIIE0BATENIbCKOM JEATENbHOCTH, 3aHUMAIONIel Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B nmpakTtuke mnpenogaBaHUsl XMMHUU KaK Ha YPOBHE OCHOBHOIO OOILETo
00pa3oBaHMs, TaK M Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, MPU OMPEACICHUN
COJIEpKATEIIbHOW XapaKTepUCTUKU IeJiel H3y4eHUs MpelIMeTa HamlpaBICHUEM
MEPBOCTENIEHHON 3HAYUMOCTU TPAAMIIMOHHO MpHU3HAETCS (DOPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATeNIbHOCTA 4YEJIOBEKAa M KaK OAHOTO W3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOANYECKOW TOYKM 3pPEHMUS TAaKOW IOAXOJ K ONPEACIECHUIO LENeHd H3yYeHUs
MpeMETa ABIISIETCS BIOJIHE ONPaBAaHHBIM.



CornacHO JaHHOM TOUYKE 3pEHUS] TVIaBHBIMU UEISIMH H3Y4YEHUs MpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBAsItOTCS:

e (opMHUpOBaHME CHUCTEMbl XHMHYECKHX 3HAHUM KaKk  BaKHEHIIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIIOYEeBbIE MOHATHA, (PyH/IaMEHTAJbHbIE 3aKOHBl U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHUE M TMOHUMAHHUE CYIIHOCTH JTOCTYIHBIX
00001IEeHNI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEi
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEICTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHUYECKUX pEAKUUW, HEOOXOAUMBIX [Jisi MPUOOPETEHUS
YMEHUN OPUEHTHUPOBAThCSI B MHUPE BEIIECTB U XUMUYECKUX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MTOBCEIHEBHOM KU3HU;

e Ppa3BUTHE YMEHHU U CIIOCOOOB JEATENbHOCTH, CBI3AHHBIX C HAOIIOAECHUEM U
OOBACHEHUEM XUMHUYECKOTO SKCHEPUMEHTa, COONIONIEHHEM  IpaBUI
0e3o0macHOro o0palieHus ¢ BEIeCTBAMH.

Hapsiny ¢ 3TumM, copepkarenbHasi XapaKTepUCTHKA LIeJIed U 3a7ad U3y4eHHUs
npeaMeTa B IporpaMMe o XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMHU B CHCTEME CpellHero oomiero odOpaszoBanusi. CerogHs B
MPENO/IaBaHNU XUMUHU B OOJIbIIIEH CTEMEHH OTHAETCS MPEANOYTEHUE MTPAKTUUECKON
KOMIIOHEHTE  CcolepXaHus OOydYeHHs, OpPUEHTHUPOBAHHOM Ha  MOATOTOBKY
BBIITYCKHHUKA 00IIe00pa30oBaTeibHOM OpraHu3allui, BIAJICIONIET0 HE HabopoM
3HaHUM, a (PYHKIUMOHAJIBLHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMU
AKTUBHOTO TMOJIYYeHUS! 3HAHUM U MPUMEHEHUS UX B peaabHOU KU3HU JJIS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBi3M ¢ 3TUM OpU HU3Y4EHHH NpeaMeTra «XHMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LETU U 33a/1a4H, KaK:

aganTanus oOy4arolMuXcsl K YCIOBHUSIM JTHUHAMUYHO Pa3BUBAIONIETOCS MHpA,
dbopMuUpOBaHME  WHTEJUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
CaMO000pPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY HPHUHSTHIO TPaMOTHBIX
peleHnid B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU M MX
MIPUMEHEHUEM;;

dbopmupoBaHre |y OOyYarolIUMXCsl ~ KJIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIUI), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JIS Pa3JIMYHBIX BHJIOB
NEATEeNIbHOCTU: pelleHus: mpoOjaeM, MOUCKa, aHalin3a U o0paboTku uHpOpMaIuy,
HEOOXOAUMBIX [IJIi TPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
Ba)KHO€ MECTO B MMO3HAHUU XUMUH, a TAKXKE JI1 OLEHKHU C MO3UIINI IKOJIOTUUECKON
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKHX IPOIECCOB Ha
OpraHW3M 4YeJIOBeKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIOCOOHOCTEN 00yUaroIIUXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMSI 10 XUMHUU B COOTBETCTBUH C )KH3HEHHBIMH MOTPEOHOCTSIMU, HCIIONIH30BAThH
COBpEeMEHHBIE MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalin3a yuyeOHOU U
HAYYHO-TIOMYISPHOU MH(DOPMAITIN XUMUYECKOTO COICPKAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y OOYJAIOIINXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIIEHUs, HAOMIOMaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOIMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHWHM W TIPOBEJCHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJapmuxcss yOSKIEHHOCTH B TYMaHUCTHYECKON
HAIPaBIEHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUU TIOOATBHBIX MPoOIEM
PaIMOHAIBHOTO TPUPOOTIONH30BAHUS, TTOMOIHEHUS YHEPTETUIECKUX PECYPCOB U
COXPaHCHHS TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOTUMOCTH OEpEKHOTO
OTHOIIICHHSI K TIPUPONEC W CBOEMY 30POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIIOJIb30BaHUS TIOJNIYYCHHBIX 3HAHWM [JISi TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBI3aHHBIX C XUMHUYECKIUMU SIBJICHUSIMHU.

B yueOHOM miane cpeagHero oOmiero oOpa3oBaHUSI MpeaMeT «XHUMUS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHOH o0macth «EcTecTBeHHO-HaydHBIC
MIPEIMETHI».

OO6miee 9rciIo YacoB, OTBEAEHHBIX IS U3yUYCHUS XUMUU, HA 0a30BOM YpPOBHE
cpeaHero ooimero oobpaszoBanusi, coctarmsieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 gaca (1 gac B Hezento).



COAEP)KXAHUE OBYYEHMUS
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMHUH

[IpenMeT opraHM4ecKor XMMHUU: €€ BOSHUKHOBCHHE, PA3BUTHE U 3HAUCHUE B
MOJIyYCHHH HOBBIX BELIECTB M MATEPHUANOB. T€OpUS CTPOEHUS OPraHUYECKUX
coenuHenuid A. M. BytiiepoBa, e€ ocHOBHbIE TOJIOKeHUSI. CTPYKTypHBIE (hOPMYIbI
OpraHM4YeCcKuXx BemecTB. lomonorus, wu3zoMepus. XUMHYECKas CBA3b B
OPraHUYEeCKUX COEAUHECHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenue o knaccuukauuu opraHuyeckux BemniectB. Homenkmnarypa
OpPraHUYEeCKUX COECAUHEHHN (CUCTEMAaTH4ecKas) W TPUBHUAJIBHBIE HA3BAHUSA
BOKHEHIINX MPEACTABUTENICH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHUsS BEIIECTB W HX MPEBPAIICHUN:
O3HAaKOMJIEHHWE C oOpa3llaMd OpraHMYECKUX BEIIECTB W MaTrepuajlaMyd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKY1 OpPraHUYeCKUX BEIIECTB, HAOJIONEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IU1aBieHue, OOyTrIIMBaHUE U TOPEHUE).

YriieBoaopoasbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKMM psAa. Meran u 3TaH —
MPOCTEHIINE TPEACTABUTENIN AJKAHOB: (DU3WYECKUE U XUMHUYECKHE CBOMCTBa
(peakuum 3aMeElIeHUs W TOPEHUsS), HAXOXKJICHUE B NPUPOAE, IMOIYyYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHMN psAA. DTUIEH U MPOIUICH —
MPOCTEHIINE MPEACTABUTENIN AJIKEHOB: (DU3WYECKUE W XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHHUS, TAJOTCHUPOBAHUS, TUIApPATALMHM, OKUCICHUS U
MOJIMMEPU3ALIMN ), TOJYYEHUE U IPUMEHEHUE.

Ankaguensl: Oytaauen-1,3 u MeTunOyranueH-1,3: cTpoeHue, BaKHEUIIINE
XUMHAYECKHE CBOWCTBA (peakuus nosumepusauuu). [loaydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUM psall. AlleTHICH
— TPOCTEUIIMI MpeaCcTaBUTENb AJKHUHOB: COCTaB, CTPOEHHE, (HU3UYECKUE U
XUMHAYECKHE CBOWCTBA (PEaKUWH THAPUPOBAHUS, TAJIOTEHUPOBAHUS, TMIpATALINH,
TOPEHUS), TTOITYUYCHUE U IPUMEHECHHUE.

Apenbl. beHson: cocraB, cTpoeHHe, (U3UYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu rajJoOreHUPOBAaHUSI U HUTPOBAHUS), MOJYYEHHE U NPUMEHEHUE. 101yon:
cocmas, cmpoenue,  Qusuueckue U  Xumuyeckue  ceoucmea  (peaxyuu



2A/102EHUPOBAHUA U HUMPOBAHUA), NOTYYeHue U npumerHeHue. TOKCHYHOCTb apEHOB.
I'eneTnueckasi CBA3b MEXIY YIIEBOAOPOAAMHU, MPUHAIICKAIMMMHU K Pa3IHYHBIM
KJlaccam.

[IpuponHble MCTOYHHMKHA YIIIEBOAOPOMOB. lIpupomHbli ra3 W NOMyTHBIE
HeTsaHble Ta3bl. Hed1h u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HeTH:
MEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTaIUTUYECKUi), nuponu3. I[IpomgyKTsl
nepepadoTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKu.

OKCHEPUMEHTAJIbHBIE METO/Abl HW3YYEHUs BEIIECTB W UX MPEBpaAICHUIA:
O3HAaKOMJIEHUE C 00pa3liaMH IJIACTMACC, KAy4YyKOB U pe3uHbl, Koyekiuun «Hedtb»
U «YTOlIb», MOIEINPOBAHUE MOJIEKYN YITIEBOLOPOAOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUUECKON Pa0OThI: OJYyYSHUE ITHIICHA U U3YYEHHUE €r0 CBOUCTB.

Pacuérnbie 3agaum.

Boluuciaenus 1no ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIA MPOJIYKTa PEAKIIMU MO U3BECTHHIM MAaccCe,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOMHBIX BEIIECTB MU MIPOITYKTOB PEAKIINH).

Kucaoponconepskamme oprann4eckue coeIMHEeHUs

[IpenenbHble OIHOATOMHBIE CHUPTHL. MeETAaHOI MW 3TAHON: CTPOCHUE,
dbu3nyeckre W XUMHUYECKHE CBOWCTBA (peakiMu ¢ aKTUBHBIMH MeETaJlIaMu,
raJIoreHOBOJIOPOAAMH, TOPEHHE), MPUMEHEHHE. BoOZOpOaHBIE CBSI3U MEXKIY
MOJICKYJIaMU CIUPTOB. [[eficTBME MeTaHOIa U 3TAHOJIa HA OPTraHU3M YEJI0BEKa.

MHOTroaroMHbI€  COUPTHI.  DTWICHDIMKOIbL W  [IMIEPUH: CTPOCHUE,
dbusnyecke W XUMHUYECKHE CBOWMCTBA (B3aMMOJACHCTBHE CO IIEJIOYHBIMU
METaJUIaMH, KaueCTBEHHAs PEAKIMs HAa MHOTOATOMHBIE COUPTHI). JleiicTBue Ha
opraHu3M uesioBeka. [[ppMeHeHne muiepruHa U 3TUICHIJIMKOJIS.

@®eHOI: CTpPOEHHUE MOJIeKYNbl, (PU3MYECKHEe W XUMHYECKHE CBOMCTBA.
Toxcuunocts (henona. [Ipumenenne dpenomna.

Anbaeruipl U Kemownvl. DOpMaNBIAETHNI, AalETAJIbACTUI: CTPOCHHUE,
(dbu3nUecKkre M XUMHUYECKHE CBOMCTBA (peakiMM OKHCJIEHUS M BOCCTAHOBIICHUS,
Kaue€CTBEHHBIC PEAKIINH), TIOJTYYCHHUE U MPUMECHEHHE.

OnaHOOCHOBHBIE TIpe/IeTIbHbIC KAPOOHOBBIE KUCIOThI. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTpOC€HHUE, (PU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHUE MJIS
KJlacca KHCIIOT, peakius dSTepuduKaliu), TMOJIydeHHEe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAas KHUCJIOTHI KaK IPEACTABUTENN BBICIIMX KapOOHOBBIX
KHCJI0T. MbllIa KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICUCTBUE.

Cnoxuble 3(QUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KHCIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsel. ['uaponus xxupos. [Ipumenenue xupos. buonornyeckas
POJIb )KHUPOB.



VYrneBoabl:  cocraB,  KiaccuuUKanus — YIIIEBOAOB  (MOHO-, JAU- H
nonucaxapunl). [Toko3a — npocreiinii MOHOcaxapua: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbI, (U3NUEeCKHe U XUMHUYECKHME CBOWCTBA (B3aMMOJAEHCTBHUE C
ruapokcuaoM Menu(ll), oxucnenue amMmmuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBIICHHE, OpOXKEHHE TIIIOKO3bI), HaXOXKJAEHUE B NPUPOJAE, NMPUMEHEHUE,
ouonorudeckas poisib. otocuntes. GpykTo3a Kak U30Mep IIIOKO3HI.

Kpaxman m memtronos3a kak npupoaHsie noauMmepbl. CTpOEHHE Kpaxmalia U
neyurrosio3pl.  du3nueckue W XMMHYECKHME CBOMCTBAa Kpaxmania (TUApOus,
KAYECTBECHHAsI PEAKLUS C HOIAOM).

OKCIIEpUMEHTANBHBIE METOABl M3Y4YEHUs BEIIECTB W HX MPEBPAIICHUN:
MpoBeJicHUE, HAOIIOACHUE U ONHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBECHHBIE PEAKIMU OJHOATOMHBIX CIIUPTOB (OKHUCIEHUE STAHOJA
okcugoM Meau(Il)), MHOTOATOMHBIX CHUPTOB (B3aUMOJICMCTBUE DIHIEPUHA C
rugpokcuoM Meau(ll)), anpaerngoB (OKUCICHUE aMMHUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMenu(ll), B3ammomeicTBHEe Kpaxmajda C HOAOM),
MIPOBEICHUE MTPAKTUUECKON paOdOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIOTHI.

Pacuérnbie 3amaun.

Boluucienus mno ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIHMHU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

A3o0TCconepKalme OpraHnyecKue COeTMHEHHUS.

AMMHOKHUCTIOTHI KaK aM(OTepHbIE OpraHuYecKre coenruHeHust. Gusndeckue u
XUMHAYECKHE CBOMCTBA AMHUHOKHCIOT (Ha MpUMEpE DNMUUMHA). buomormueckoe
3HAYEHUE aMUHOKUCHOT. [lenTuapl.

benkn kak nOpupOAHBIE BBICOKOMOJEKYISIDHBIE coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OeikoB. XUMHUYECKHUE CBOWCTBA OEJIKOB:
TUAPOIN3, IEHATypallvs, KaueCTBEHHbIE PEaKIMU Ha OCJIKU.

OKCIIEpUMEHTANBHBIE METOABl M3Y4YEHUsS BEIIECTB W HX IPEBPAIICHUN:
HaOJIIOIEHUE U ONMHCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB Mpu
HarpeBaHUU, IBETHbIE PEAKIIUU OEIKOB.

BoicokomosieKyIsipHbIe COCAUHECHUSA

OCHOBHBIE TIOHATHS XMMHUH BBICOKOMOJEKYJIAPHBIX COCAWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMHU, CPEAHSS MOJICKYISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYIISIDHBIX COCIUHEHUA —
MOJIMMEPU3ALINS U OJTUKOHICHCALIHS.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHUs BEIIECTB W HX IPEBPAIICHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

KAy4yKOB.



MeskTnpeIMETHBIE CBSI3H.

Peanuzanusa mexnpeaMeTHbIX CBA3EU MPU W3YUYECHUH OPraHUYEeCKOM XUMUHU B
10  kjmacce  OCYIIECTBISIETCS  4Yepe3  MCIOJb30BaHUE  Kak  OOIIMX
€CTECTBEHHO-HAYYHbIX MOHSTHI, TaK U MOHSITUH, SBISIOMIMXCS CUCTEMHBIMH IS
OTJEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0uue ecTeCTBEeHHO-HAYYHBIE TIOHSTUS: SIBICHUE, HAYYHBIM (paKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHAJIU3, CUHTE3, KilaccU(UKauus, NepuoJUYHOCTh, HAOIIOAECHUE,
W3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusnka: wmarepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
SHEPreTHYECKU YpOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSTHUE
BellleCcTBa, (U3NYECKUE BETUYMHBI U €IMHUIIBI UX U3MEPECHMUSI.

buonorus: knetka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTEe3, OHMOIOTUYECKH aKTHBHBIE BellecTBa (OENKH, YITIEBOIBI, KHUPBHI,
(dhepMeHTHhI).

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAeMbIE, TOIUIUBO,
peCypCHI.

TexHonmorusi: NUIIEBbIE MPOAYKThl, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUUYECKHE IMPENaparbl, Marepuaibl U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBILIASA U HEOPTAHUYECKASA XUMMUA

Teopernueckue 0OCHOBbBI XUMHH

XUMHAYECKHM 3neMeHT. ArtoM. Sapo aroma, HW30TONBL. OJIEKTPOHHAs
000104YKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTamnu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH pachlpeeNeHus 3JEKTPOHOB MO OpOUTalsAM B aroMmax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

Ilepuognuecknii 3akoH u llepuonnueckas cucrema XMMHUYECKHX 3JIEMEHTOB
J. . Menneneea. CBA3b NEPUOIUYECKOTO 3aKOHA U [leproamyeckord CUCTEMBI
xumuueckux aemMeHtoB J[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHUMHUYECKHX DJIIEMEHTOB W
o0pa3yeMbIX HMH MPOCTHIX U CIOXHBIX BEIIECTB MO TpynnaM U IepUoaam.
3HaYeHNEe NEPUOUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHnne BemecTBa. XUMHYECKash CBsI3b. BuHIBI XHMHUYECKOHW CBA3U
(KOBaJICHTHAsl HEMNOJSIpHAs W MOJISIpHAsl, MOHHAs, MeTajuimdeckas). MeXaHUu3Mbl
00pa3oBaHus KOBAaJIEHTHOM XUMHUYECKOU CBSI3U (oOMeHHBIH 51



JTIOHOPHO-AKIENITOPHBIN). Bonoponnas CBSI3b. BanenTtHoCTb.
DIEeKTPOOTPULATENBHOCTh. CTeneHb OKUcIeHUs. IOHBI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYIApHOTO M HEMOJIEKYISIPHOTO  CTPOECHUA.  3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUINYECKON PEIIETKHU.

[Tonatne o mucnepcHbIX cuctemax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10515 BEMIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHWYECKUX BEIIECTB. [eHeTHdecKas CBsA3b HEOPraHWYECKUX BELIECTB,
MPUHAIEKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass  peakmusa.  Krnaccudukanuss  XMMHYECKHMX — pEakIUid B
HEOPraHWYE€CKOM M OpPraHMYEeCKOM XUMHHU. 3aKOH COXPAaHEHHsS MAcChl BELIECTB,
3aKOH COXpPAaHEHUS U MPEBPALLCHUS SHEPTUH PU XUMUYECKUAX PEAKIUSX.

CKOpoCTh peakinu, €€ 3aBUCUMOCTb OT pas3luyHbIX (hakTopoB. OOparumbie
peakunu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIUAKOIIAE HA COCTOSHUE
xuMuueckoro pasHoBecus. [Ipunmun Jle [larense.

Onekrponutuueckas auccoruanusa. CuibHble U ciadblie nekTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTANBHBIE METOABl M3Y4YEHUs BEIIECTB W HX IPEBPAIICHUN:
neMoHcTpanus Taonui «llepuomuueckas cucrema XuMudeckux anemeHtoB . .
MeHnneneeBa», U3ydeHHE MOJENEH KPUCTAJUIMYECKUX PEIIETOK, HAONIOIEeHHE U
OMHUCAHUE JIEMOHCTPAILIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKEHUE EPOKCUIA
BOZOPOAA B MPUCYTCTBUU KaTaJn3aToOpa, ONPEACICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHUBEPCAJIBHOTO HHAMKATOpa, PEaKIUd HOHHOTO OOMEHa),
MPOBEACHUE MPAKTUUECKOU palboThl «BiusiHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUI».

Pacuérnbie 3amaun.

Pacuétel 1O ypaBHEHHMSM XHMHUYECKHX PEaKUHU, B TOM YHCIIE
TEPMOXUMHUUYECKHE PACUETHI, pACUETHI C UCITOJIb30BAHUEM MOHATHS «MaCcCOBas JOJIS
BCIIICCTBA».

Heopranuveckasi xumust

Hemeramel.  Ilonoxxenme HemeramoB B llepuonnueckon — cucreme
xumMuueckux sieMeHToB JI. M. MennaeneeBa U 0COOCHHOCTH CTPOSHHS aTOMOB.
@uU3NYECKHNE CBOMCTBA HEMETAUIOB. AJIIOTPONMUS HEMETAJUIOB (HAa HpuMepe
KHCJIOpOJa, cepbl, hocdopa u yrmepoaa).



XUMHUYECKHE CBOMCTBA Ba)XHEHIINX HEMETAJJIOB (TaJlOT€HOB, CEPhI, a30Ta,
dbocdhopa, yrepoma M KpeMHHsA) W HMX  COEAUHEHHH  (OKCHIIOB,
KHUCJIOPOICO/IEP>KAIIUX KUCIIOT, BOJIOPOAHBIX COCTMHEHUN).

[IprumeHeHne BaXXKHEUIIIMX HEMETAJIOB U UX COSUHEHHI.

Meramnsl. [lonoxenue meramioB B llepuognueckoil cucTeMe XMMHYECKUX
anemenToB J[. V1. MenneneeBa. OCOOEHHOCTH CTPOEHUSI ANEKTPOHHBIX 000I0YEK
aroMoB MeTaiuioB. OOmue usznueckue cpoiicTBa mMeTajioB. CIJIaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI Pl HAPSHKEHUA METAJLIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPHM, KWW, KaJIbLIHH,
MarHui, aJJlOMUHUN, [UHK, XPOM, K€JI€30, MEJlb) U UX COCTMHCHUH.

OO6uue cnocoObl nonydeHus: mMetaiiioB. [IpuMeneHne meTasmioB B OBITY U
TEXHUKE.

OKCNEPUMEHTABHBIE METOJbI M3YYEHHS BEIIECTB W WX MPEBPAILCHUM:
M3yYeHHE KOJUIEKIMH «MeTaibl M CIUIaBbl», O00pa3IlOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/iad, HaOJIOJEHHE M OINHMCAaHWE JAEMOHCTPAIMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIAPOKCHUIIA AJIFOMHUHHS C PacTBOpaMH
KHUCJIOT U IEJI0YeH, KAY€CTBEHHbBIEC PEAKIIUY HA KATHOHBI METAJIIOB).

PacuérHbie 3agaum.

Pacuérel macchl BemiecTBa WM 00bEMa Ta3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WU O0BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
W3 BEIIECTB UMEET NPUMECH.

XuMUA U )KU3Hb

Ponp xumun B 0oOecrnedyeHUH HKOJIOTHUYECKOM, PHEPTreTUUECKON M MHUIIEBOU
0€30MacHOCTH, Pa3BUTHM MEAUIIUHBL. [IOHATHE O HAy4yHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBnenus o0 OOIMMX HAyYHBIX MPUHIMIAX  [POMBIIIJIEHHOTO
MOJYYECHUS] BAXKHEUIIINX BEIIECTB.

UenmoBek B MHUpE BEIIECTB W MAaTEpPUAJIOB: BAXKHEUIIIME CTPOUTEIBbHBIE
Marepualibl, KOHCTPYKIIMOHHBIC MaTepuasibl, KpPaCKH, CTEKJIO, KEpaMHKa,
Marepualibl JUIs JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPTaHUYECKUE U MHHEPAJIbHBIC
yI0OpeHUs.

XuMHusT W 3I0pOBbE YEJIOBEKA: IMPABWJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MaCHOTO UCTOJIb30BAaHUS MpenapaToB OBITOBON XUMHH B
MOBCEIHEBHOM KU3HM.

MesKTpeIMETHBIE CBSI3H.

Peanuzanust MEXNpPEAMETHBIX  CBA3€M MpU  HM3ydYeHUH OOWEed u
HEOpPraHU4eCcKor XxuMuu B 11 Kmacce OCymIeCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK



OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHATHM, SBIISIIOIIMXCS
CHCTEMHBIMH JIJISI OTJICJIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE TOHSTHSA: HaydHbIH (akT, TMIoTe3a, 3aKOH,
TeOpHus, aHajdu3, CHHTE3, KilaccuduKaius, TMepPUOJUYHOCTh, HaOJIOIEHHE,
IKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPECHUE, SIBICHUE.

dusuKa: Matepusi, SHEPTUsi, Macca, aroM, 3JEKTPOH, IIPOTOH, HEUTPOH, HUOH,
M30TOII, PaJIMOAKTUBHOCTb, MOJIEKYJIa, YIHEPTEeTUIECKUN YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperarHoe COCTOSHHE BEIIeCTBA, (PU3NUYECKUE BEIUYMHBI M €IMHHUIIBI MX
M3MEPEHHs, CKOPOCTb.

buomorus: kineTka, opraHusM, JKocucTema, Ouocdepa, Makpo- U
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE MCKOIMAeMbIE, TOILIMBO,
pecypcehl.

TexHonorusi: XMMHU4YeCKasi MPOMBIIUIEHHOCTh, METAaJUTYyprus, MpPOU3BOICTBO
CTPOUTEIBHBIX MaTepHalIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, IIHIIECBAs
MPOMBIIIVIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TIPEernaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUaJIOB,
ANIEKTPOHHAS MTPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VIIbTATbI OCBOEHUA IIPOI'PAMMEI 110 XUMHWHN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yabTaraM OCBOECHUS
oOy4JamMMUCI MOporpaMM CpeAaHero ooOiero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHbIM M NOpeAMEeTHbIM). HaydyHo-MeToauyeckol OCHOBOM  JIA
pa3pabOTKU IUIAHUPYEMBIX PE3YJAbTATOB OCBOCHHUSI MPOTPAMM CPEIHETO OOIIEro
0o0pa3oBaHusl ABISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-IESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa30BaHUs BBIAECICHBI CIEIYIONIUE COCTABIISIONIUE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOW TpPaXTaHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEAEIIEHHUIO;

HaJInYue MOTUBALIUU K OOYyUYEHHUIO;

[[eJICHAINIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHM JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPAAUIUN 0Aa30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCA PYKOBOACTBOBAaTbCS B CBOEH
NEATENBHOCTA IIEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAMH, NPUCYIIUMHU UEIOCTHOU
CUCTEME XMMHUUYECKOT0 00pa30BaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTHYECKON KYIBTYphl U CIOCOOHOCTHU CTaBHUTh
LEJIA U CTPOUTH KU3HCHHBIE TIIAHBI.

JIM4HOCTHBIE PE3YJIBTATEl OCBOCHUS NpEeAMETa «XHUMHS» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHON MESITENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMHU
U UJeallaMi POCCHUIICKOTO TPa)KJaHCKOrO OOIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM U  MpaBWIAMU  TOBEIEHHUS, CHOCOOCTBYIOIIMMH  MpolieccaM
CaMONO3HAHUS, CAaMOPa3BUTHS W HPABCTBEHHOTIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHHS IpeaMera «XUMHS»  OTPaXaroT
c(hopMUPOBAaHHOCTH OMbBITA [MO3HABATEIbBHOW M MPAKTHUYECKOW JAESATEIbHOCTU
0o0y4Jarmuxcs Mo pean3alud NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpamaaHCcKOr0 BOCIIMTAHUSA:

OCO3HaHUs OOYUYaIOIIUMUCA CBOMX KOHCTUTYLMOHHBIX MpaB U 00A3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMax M TMPaBHIAX MEXKIMYHOCTHBIX
OTHOLLIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX U MO3HABATEIBHBIX 33J1a4, BBIIOJHEHUU
XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W TPUHUMAaTb MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEeHThI APYTUX IIPU aHAJIM3€ PA3TUYHBIX BUOB yUeOHOU NEATEeIbHOCTH;

2) NaTpUOTHUYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAydyHOMY HACIIEIUIO
OTE€YSCTBEHHOM XMMUM,

YBaXXEHUsI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUM M MPAKTUUYECKOTO
MPUMEHEHUS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHMIKEHUS HAyKH €CTh pPe3yjbTar
JUINTENbHBIX ~ HAONIONEHHUM, KPOMOTIMBBIX  HKCIEPUMEHTAJIbHBIX  IMOUCKOB,
MOCTOSITHHOTO TPyJa YUYE€HBIX U MPAKTUKOB;

WHTEpeca W T03HABATEIbHBIX MOTHBOB B IOJYYEHUU M TOCIEAYIOIIEM
aHanu3e UHGOPMAIMU O MEPETOBbIX JOCTHKEHUSX COBPEMEHHOI OTEUEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallld, CBSI3aHHbIE C XUMUUYECKUMHU SIBICHUSIMH,
U NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJCHHE M TMOCTYINKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUM ITHX
MOCTYTIKOB;

4) ¢popMupoOBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHMUS [IEHHOCTEH 3J0pOBOr0 U Oe3omacHoro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmofieHnss TpaBui 0Oe30macHoro oOpallleHHs C BellecTBaMU B OBITY,
MTOBCEAHEBHOM )KU3HU U B TPYAOBOU JIESITEIbHOCTH;

MOHUMAHMSI I1IEHHOCTM TMpaBUJl HWHIAUBUIYAJIbHOTO M  KOJJIEKTUBHOTO
0€30I1aCHOr0 MOBE/ICHUS B CUTYAIUSX, YIPOKAIOIIUX 3TOPOBbIO U XKU3HU JIFOJIEH;

OCO3HAHHUSI MOCIEACTBUNA M HENPHUATHUS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHHS);

5) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BaTENbCKOM
NEATeNIbHOCTH, OOIECTBEHHO TMOJE3HOM, TBOPUYECKOM W  JAPYrHX BHUAAX
NeATENbHOCTH;



YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU NPAKTUYECKUX 3a1ay
COLMAJIbHOM HAITPABIICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuidl pa3aiudyHoro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASM Tpyaa U pe3yiabraram TPydOoBOM A€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY HWHIMBHAYaJbHON TpacKTOpUU
oOpazoBaHus, Oynyiied mnpodeccu W peaau3allii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, UHTEPECOB U
MOTpeOHOCTEH 00IIIECTBA;

6) PK0JIOrH4€eCcKOro BOCIIUTAHHS:

AKOJIOTMYECKU 11€J1eCOO0pPa3HOr0 OTHOLIECHUSI K NPUPOJAE, KaK HCTOYHUKY
CYILIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHUMAaHMS TIO0ATBHOIO XapakTepa HKOJOTHMUECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHX MTPOLECCOB HA COCTOSHUE MPUPOIHON U COLUAIBHOMN CPELBI;

OCO3HaHHSI HEOOXOAMMOCTH HCHOJB30BAHUS JOCTUKEHUNW XUMUHU IS
pelIeHns BOMPOCOB PAllMOHAIIBHOTO MIPUPOJOTIOIB30BAHUS;

AKTUBHOTO HEOPUATUS JCUCTBUH, NPUHOCAIINX BpEl OKPYKaIoIIEH
MPUPOIAHON Ccpelie, YMEHUs MPOrHO3UPOBATh HEOJIATONPHUATHBIE HKOJIOTHUYECKHE
MOCJIEACTBUS MPEAINPUHUMAEMBIX JEUCTBUI U IPEeIOTBpaIlaTh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTMYECKOTO MBIILICHHUSI, SKOJIOTUYECKON KYIbTYpHI,
ombITa NEeATEeNbHOCTU AKOJIOTYECKOM HaIpaBJIECHHOCTH, YMEHUs
PYKOBOACTBOBAaTbCSI MMM B ITO3HABAaTEIbHOW, KOMMYHHUKAaTUBHOW W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHMBHO MPOTUBOCTOSTH HUJIEOJIOTUU
xemopoouu;

7) HeHHOCTH HAYYHOT'0 MIO3HAHUSA:

c(hopMUPOBAaHHOCTH MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CcHeUU(DUKA XUMHUU KaK HayKd, OCO3HaHuUA €€ pojau B
(GOpMUPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEIOCTHOTO
MpEACTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €IMHCTBE MPUPOABl U YETOBEKA, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEW M pEIICHHH MpoOJieM COXpaHEHUs
MPUPOIHOTO PABHOBECHS;

yOeXXKIEHHOCTH B  0OCO0OM  3HAUMMOCTHM XUMHUHM JUISI  COBPEMEHHOM
UMBWIN3ALMUA: B €€ TYMaHHCTHYECKOM HAaNpaBIE€HHOCTH W BaXHOM poJId B
CO37JaHUM HOBOM 0a3bl MarepualibHOW KYJIbTYphI, PEHIEHUU MIO0AJIbHBIX IPoOiIeM
YCTOMYMBOIO Pa3BUTHUSl YEJIOBEUECTBA — CHIPHEBOW, SHEPreTHUYECKOM, MUILEBON U
AKOJIOTMYECKOW O€30MacHOCTH, B PAa3BUTUM MEIUIIMHBI, OOECIEUEHUU YCIOBUMN
YCHEUIHOTO TPYJa U SKOJIOTMYECKH KOM(POPTHOM )KU3HU KaKIOTO YjIeHa 0OIeCTBa;



€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: IIOHMMAHHUS CYIIHOCTH METO/IOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JIJIsl aHaIu3a U OOBSICHEHUS SIBIICHUN OKPYKaIOIIEro Mupa u
MPOUCXOISAIIMX B HEM U3MEHEHUH, YMEHUS JejaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE HAyyHbIX (DAaKTOB U HMEIOIIUXCS JAHHBIX C 1EJIbI0 MOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HUCIIOJNIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus npoodyieM B pealibHbIX )KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENBCKON JIESITENHHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMO00pa30BaHUI0, K AKTHUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUN MO XHUMUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpylda B pa3inyHbIX chepax MmpodheccuoHATbHOM
NEeATEeNbHOCTH.

METAINIPEIMETHBIE PE3VJIBTATbHI

MetanpeamMeTHbIe PE3yJbTaThl OCBOEHUS YYEOHOTO mpeamera «XHMHsS» Ha
YPOBHE CpPETHETO 00IIIero 00pa3oBaHus BKIFOYAIOT:

3HAYNMEBIE TS dhopMupoBaHus MHPOBO33PEHUS 00y4Jarommxcs
MEXTUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAyYHbIE TOHSTHS, OTPa’Kalollne
IIEJIOCTHOCTh HAy4YHOHW KapTHHBI MHpa M CHEHU(PUKY METOIOB ITO3HAHUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTusi, sIBJICHHUE,
MpoIeCcC, CUCTeMa, HaydyHbIA (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpHs, UCCIeIOBAaHNE, HAOIIOAEHUE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE y4eOHBbIC IeWCTBUS (TTO3HABaTeIbHbIE, KOMMYHHKAaTHBHBIE,
PETYISATUBHBIE), o0OecrnieunBaroye dbopmupoBanue (yHKIHOHAIBHON
IPaMOTHOCTH M COITUAJIBHOM KOMIETESHITUU 00Yy4YalOIIuXCs;

CIIOCOOHOCTH oOy4Jarommxcs HCITOJb30BaTh OCBOCHHBIC
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA W yHUBEpPCajbHbIC yueOHBIC
JNEUCTBUA B ITIO3HABATEIIBHOW U COLIMAIBHON MPAKTHKE.

MertanpeamMeTHble pe3yJIbTaThl  OTPAKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMM, KOMMYHUKAaTUBHBIMH U  PETYISTUBHBIMHU
JNICUCTBUSIMU.

OBaanenne YHHBEPCAJIbHBIMH Y4eOHbIMH NMO3HABATEJIbHbIMH
JEeUCTBUSIMU:

1) 6a30BbIe JJOornueckmne AeiicTBUA:

CaMOCTOSITEIbHO  (OPMYITHPOBaTh W aKTyaJM3UPOBaTh  Ipodiiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;



ONpPENENATh LEJIH JESTEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJbTaThl AEATEIIBHOCTU C MIOCTABICHHBIMU LIEIISIMU;

WCMOJb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIJICHHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TOHSATUN M YCTAaHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUSI OTAEIbHBIX (PAKTOB U
SIBIICHUM,

BBIOMpaTh OCHOBAaHUS W KPUTEPUU [ KIAacCU(PUKAIMK BEIIECTB H
XUMHUYECKHUX PEaKIU;

YCTAHABIMBATh INPUYUHHO-CICACTBEHHBIE CBA3H MEXAY HW3y4aeMbIMHU
SABIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, IO
AHAJIOTMH), BBIABISITh 3aKOHOMEPHOCTH M TNPOTUBOPEUYUS B PaCCMaTPUBAEMBIX
SABIICHUSX, OPMYTUPOBATH BHIBOABI U 3aKJIFOUCHHUS;

MPUMEHATh B MPOLECCE MO3HAHUS, UCIIOIB3YEMBIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BBIBATh MOJICIIbHBIEC TTPEICTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi (popmyra, ypaBHEHUE XUMUUYECKON peaKkuu
— TpU pEelIeHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbBIE MOJIENIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4a€MbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a30BbIe UCCIeI0BATEILCKHE TeHCTBUS:

BJIaJICTh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHHS BEUIECTB U XUMHYECKUX
peaKkIuii;

(dbopMynHpoBaTh LEJIHU U 3aa4d UCCIEAOBAHUS, UCIIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSTENbHO C(HOPMYIMPOBAHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHM CAMOCTOSITEJIBHOIO IUIAHUPOBAaHUS W MPOBEACHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPILCHCTBOBATh YMEHUS HAOJIONATh 3a XOAOM
MpOIIECCa, CaMOCTOSITEIbHO MPOrHO3UPOBATh €ro pe3yibrar, (popMyIupoBaTh
00001IeHNS U BBIBO/IbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJAbTATOB UCCIEAOBAHUS,
COCTaBJISATb 0OOCHOBAHHBIN OTUYET O MPOCIAHHON padoTe;

npuoOpeTarh ONBIT YYEHUYECKONM UCCIEAOBATENLCKOM M MPOEKTHOU
NEATeNIbHOCTH, MPOSBISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]a4, NPUMEHEHUIO PA3JIUYHBIX
METOAOB MTO3HAHHS.

3) padora ¢ unopmanmeii:

OPHUEHTHUPOBATHCS B Pa3IUYHBIX HMCTOYHUKAX uHpopmManuu
(HayqHO-IIOMYJISIpPHAsL ~ JIUTEparypa XHUMHUYECKOTO  COAEPKaHUs, CIPABOYHBIC



nocoousi, pecypceol IHTepHETa), aHATU3UPOBATh UH(DOPMALIUIO PA3TUYHBIX BUOB U
dbopM  TpeACTaBICHUS, KPUTHYECKH  OLIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTb;

(dbopmynHpoBaTh 3ampochl U NPUMEHATh PA3IUYHbIE METOJbI IMPU MOUCKE U
orbope wuHOpMaIMK, HEOOXOAWMOM JJIsi BBINOJHEHUA Y4eOHBIX 3ajad
OIPENETIEHHOTO THUIIA;

MpuoOpeTarh OMNbIT KMCHOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  oNTHUMalbHyl0  (GOpMYy  MpEACTaBICHUS
uH(popManuu (cxemsl, rpaduKu, JUarpaMMbl, TAOIHIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTe C XUMHUUECKOM
nHpopManKeil: NpUMEHATh MEXNpeaMeTHble ((PU3NYEeCKue U MaTeMaTHYEeCKHE)
3HaKU U CUMBOJIBI, (DOpMYIbl, a00OpeBUaTypPbl, HOMEHKJIATYPY;

UCIONB30BaTh W MpeoO0pa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaIJISTHOCTH.

OBiaseHne yHUBEPCAJbHBIMI KOMMYHUKATUBHBIMHU JeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XO/I€ AWaiora h/wiu
JUCKYCCHUH,  BBICKAa3bIBaTh  HUJeH, (OPMYIHpPOBAaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4H;

BBICTYNIATh C TMPE3EHTAlMeil pe3yJIbTaTOB IO3HABATEJIbHON JIE€SITENBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPHU BBHINOTHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON padOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro mpoekTta u (popMyIupoBaTh BHIBOIbI
MO0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBaHUN MYTEM COMIACOBAHUS IMO3UIUN B
X0/1e 00CYXJIeHHsI 1 0OOMEeHa MHEHUSIMHU.

OBiaeHHe yHUBEPCAJbHBIMU PEryJATHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAThb M OCYHIECTBISATh CBOK I[MO3HABATEIIbHYIO
NeATEeNbHOCTh, Ompenensis e€ Leld W 3aJayd, KOHTPOJIUpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh TMpeajiaraéMblii  alrOpuUTM JEUCTBUN MpHU
BBITIOJIHEHUM Yy4e€OHBIX M HCCIENOBAaTeNbCKUX 3ajJlady, BbIOMpaTh HaumOolee
3 PeKkTUBHBIM C€MOCO0 WX pEHIeHUusT ¢ Y4YETOM TMOITYYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUUYECKUX PEAKIIUIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaJN3a
U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATbBI

10 KITACC



[IpenMeTHBIE  pe3ysabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

chopMUPOBAaHHOCTh  NPEACTABICHUNM O  XHMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XUMHU B IIO3HAHWU SIBICHUU
npupoAsl, B (OPMUPOBAHMM  MBIIUIEHUS M KYJAbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUs MPAKTHYECKUX 3a7a4
U SKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUSI K CBOEMY 3J0POBBIO M MPUPOTHON
cpexne;

BIIQJICHUE  CHCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJATAIOIINE TOHATUSA (XMMUYECKUH JJIEMEHT, aroM, JJEKTPOHHAs
000104YKa aToMa, MOJIEKYJla, BaJI€HTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBs3b, CTPYKTypHass gopMmyna (pa3BépHyTas M COKpall€HHas), MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, YIIEpONHbIA CKeleT, (YHKIHMOHAbHAS TpyIIa,
paauKaj, U30MEpHUs, U30MEPhI, TOMOJIOTHUYECKHN PSAJ, TOMOJIOTH, YITIEBOLOPOIHI,
KUCJIOPOA W a30TCOAEpKAaIIUe COECAUHEHHS, MOHOMED, IOJIMMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS
opranndeckux BemectB A. M. byriepoBa, 3ak0H COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeKallle B OCHOBE ITOHMMAaHWS MPUYAHHOCTA M CUCTEMHOCTH XHUMHUYECKHX
SABIICHUM, (DAKTONOTHMYECKHUE CBEICHHUSI O CBOMCTBaX, COCTaBe, IOJYYCHUU H
0€30MacHOM HCIOJIb30BAaHUU BaKHEWIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MMPAKTUYECKOU JIESITEIbHOCTH YEIIOBEKA;

c(hopMUPOBAaHHOCTL YMEHHUW BBISBISATH XapaKTEpPHbIE MPU3HAKU TOHATHA,
YCTaHABIMBAaTh WX B3aUMOCBS3b, MCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MIPHU
ONMCAHUU COCTAaBa, CTPOCHUS U MPEBPAILLICHUN OPTaHUYECKUX COCTUHEHUN;

c(hopMUPOBAaHHOCT, YMEHHUM HCIONB30BaTh XUMUYECKYIO CHUMBOJIUKY JJIs
COCTABJIICHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOMN)
dbopMyln  OpraHMYEeCKHX BEHIECTB W YPaBHEHMIl XUMHUYECKUX PEaKIuH,
M3TOTABIIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI WUIKOCTPALMU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAaHHOCT, YMEHUU YCTAaHABIMUBATH MPUHAIIEKHOCTh H3YYEHHBIX
OpPraHMYEeCKUX BEHIECTB IO HX COCTAaBy M CTPOEHHID K OIPEICIEHHOMY
KJaccy/Tpynie CO€AWHEHUNM (YIJIEBOMOPOAbI, KHCIOPOI W a30TCOAECpIKAIIUE
COCMHEHUS, BBICOKOMOJEKYJIPHBIE COCIUHEHHMS), J1aBaTb KM Ha3BaHUS IO
cucremarnyeckord HomeHknarype (IUPAC), a takke npuBOAUTH TpUBHUAJIbHBIC
Ha3BaHUS OTHEJIBHBIX OPraHWYECKHWX BEIIECTB (ITWIEH, NPONWIIEH, AlETHUIICH,
ATUJIECHIINKOb, DIHLEpUH, (eHod, (GopMalbIeruj, aueTanbAeTrnl, MypaBbUHAs



KHCJIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAsI KMUCJIOTA, CTEAPUHOBAs KHUCIIOTA, TIIIOKO03a,
(bpyKTO3a, Kpaxma, [eJUII0NI03a, [IIUIIHH);

c(hopMUPOBAaHHOCTHL YMEHHSI ONPENENATh BHUJIBI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OIMHAPHBIEC U KPATHHIE);

c(hopMUPOBAaHHOCT, YMEHHSI MPUMEHSATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. Bytieposa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;

chopMUpPOBAaHHOCT, ~ YMEHHMM  XapaKTepu3oBaTb  COCTaB, CTPOCHHUE,
(¢u3nyeckue W XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENCH pPa3IUYHBIX
KJIaCCOB OPraHUYECKHUX BEHIECTB (METaH, 3TaH, STUJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwiOyrtaauen-1,3, OeH301, METaHOJ], 3TaHOJ, STUJICHIJIIHKOIb,
[JIMUEPUH, (PEHOJ, aleTaiableruji, MypaBbUHAs U YKCYCHasl KHCJIOTHI, TJIIOKO3a,
Kpaxmall, [eJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HHMHU YpPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hopMUPOBAaHHOCTh YMEHUSI XapaKTEPU30BaTh MCTOUYHUKHU YIIIEBOAOPOIHOIO
ChIpbsl (HE(Th, MPUPOAHBIN ra3, yroib), CIIOCOOBI UX NEPEPadOTKU U MPAKTUIECKOE
MIPUMEHEHHUE POAYKTOB MEepepadOTKu;

c(hopMUPOBAaHHOCT, YMEHUN MPOBOAUTH BBIYUCIEHUS MO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 HMCXOJHBIX
BEILIECTB WU MPOAYKTOB PEAKIIUN);

chopMHUPOBAaHHOCTh yMEHUM BJIAJETh CHUCTEMOM 3HAaHMN 00 OCHOBHBIX
METO/IaX HAyYHOT'O MO3HAHUS, UCIOJIb3yEMbIX B XUMHH NIPU U3YYEHUHU BEILECTB U
XUMUYECKHUX SIBICHUM (HAOMIOfEHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJSIHPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIE XHUMUYECKUE 3HAHUS MJIS DPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX, CBS3aHHBIX C BEHIECTBAMM U UX
MIPUMEHEHUEM;;

c(hopMUPOBAaHHOCTH YMEHHI COOJIIOATh MpPaBUIa MOJIb30BAHUS XUMHYECKOU
nocylnol u J1aboparopHbBIM OOOpYIOBaHHMEM, a TakKKe MpaBuiIa OOpaICHUS C
BEILIECTBAMU B COOTBETCTBUU C WHCTPYKIHUSMHU IO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OMBITOB;

c(hopMUPOBAaHHOCT, yMEHUH IUIAHUPOBATH M  BBINOIHATH XUMHYECKUM
AKCIIEPUMEHT (IIPEBPAIEHUS OPraHUYECKUX BEIECTB MIPU HArPEBaHUU, MMOTYUYEHUE
ATUJIEHA W U3YYEHUE €ro CBOMCTB, KAaue€CTBEHHBIE pPEaKIUU OpPraHUuYECKUX
BEILIECTB, J€HATypalus OEJKOB NpH HArpeBaHUU, LIBETHbIE pPEaKIMH OEJIKOB) B
COOTBETCTBMM C TIpaBUJIAMHU TEXHUKM O€30MACHOCTH TpU OOpaIlleHHH C
BEIllECTBAMU U JTA0OPATOPHBIM OO0OpPYAOBaHUEM, MPEACTABIATH PE3YAbTaThl



XUMHUYECKOTO JKCIIEpUMEHTAa B (OpME 3amuCu YpaBHEHUN COOTBETCTBYIOIIMX
peakuil U popMyIMpOBaTH BEIBO/IBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hopMUPOBAaHHOCT, YMEHUN KPUTHUYECKH aHAJIMU3UPOBATH XHUMHUYECKYIO
nHpopMalMioO, TOMy4aeMyld M3 Pa3HbIX MCTOYHHKOB (CpEACTBA MacCCOBOM
uHopmanuu, IHTepHET U Ipyrux);

copMUpPOBAaHHOCTH, ~ yYMEHHUM  COOJIOMAaTh  MpaBUja  AKOJIOTHYECKU
LEeTIeCO00Pa3HOTr0 TMOBEJEHUSI B OBITY W TPYIOBOM JAESATEIBHOCTH B IEJSIX
COXpPaHEHUsI CBOETrO 3J0pPOBbSl M OKPYXKAKIIEH NPUPOAHOW CpEAbI, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA YKUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIllECTB, MoHMUMas cmbich mnokazarens [1/IK, mosicHITh Ha mpumMepax crnocoObl
YMEHBIIEHUS W TMPEAOTBPALCHHUS WX BPEAHOTO BO3JACUCTBHAS HAa OPraHu3M
YEJI0BEKA;

U1l 00y4YaroMIMXCs C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX SBJICHUN;

JUISL  CIIETBIX M CHA0OBUIAIIMX OOYYaIONIMXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HadeHui JI. bpaitns mis 3amucu XMMHUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOSHHMS Kypca «OOImmas W HeopraHudeckas
XUMUS» OTPAKAKOT:

chopMHUPOBAaHHOCTh  MPEJACTABICHUM: O XUMHUUYECKOM  COCTaBJISAIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJM XUMHU B IIO3HAHWU SIBICHUU
npuponbl, B  (OPMUPOBAHUM MBIIIJICHUS H  KYJIBTYpbl  JIMYHOCTH, €€
(yHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs MPAKTHYECKUX 3a7a4
U SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO M MPUPOTHON
cpene;

BJIQJICHUE  CHCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOTOJIATaloNIUe TOHATUA (XUMHYECKUM 3JIEMEHT, aToM, H30ToI, s-, p-, d-
AIIEKTPOHHBIE OPOUTAIM aroMOB, HOH, MOJEKYJa, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTD, JJIEKTPOOTPHUIATENBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUAYECKasl CBS3b
(KOBaJIEHTHAsI, HOHHAs, METAJUIMYECKAs, BOJOPOIHAS), KPUCTAIUIMYECKAS PEIIETKA,
TANBl ~XUMHYECKMX  PEaKUUWd, PacTBOp, JJIEKTPOJIMTBI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JHUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHAYECKOM pPEaKIUU, XUMHUYECKOE PABHOBECHE); TECOPUM M 3aKOHBI (T€Opusd
AIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckud 3akoH [[. M. Mennaeneena,
3aKOH COXPAHEHMUSI MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU



MPpU XHUMHUYECKUX PEAKLUUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHMS, JI)KAIIMEe B OCHOBE IOHUMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJOTHUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJYyYEHUHU U O€30MacHOM HMCHOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKA;

c(hopMUPOBAaHHOCTL YMEHHUU BBISBISATH XapaKTEpPHbIE MPU3HAKU TOHATHM,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, MCIIOJIB30BATH COOTBETCTBYIOIIUE IMOHATHS MHPHU
ONMCAHUY HEOPTaHMYECKUX BEUIECTB U UX MTPEBPALLECHUN;

c(hopMUPOBAaHHOCT, YMEHHUM HCIOJNB30BaTh XUMUYECKYIO CHUMBOJIUKY JIJIs
cocTaBlieHUss (QopMyn BEHIECTB M  YpPaBHEHUM XUMUYECKUX  pEaKIui,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHblil ra3, YIIEKHUCHIBIA Ta3, aMMHAK, TamiéHas
W3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/lA, TUPUT U IPYTHE);

c(hopMUPOBAaHHOCTH YMEHUI ONpPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBA3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAs, BOJOPOJIHASI) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJICKYJIspHas,
VMOHHAs, METAJINYECKAsA), XapaKTep CPeAbl B BOAHBIX PACTBOPaX HEOPraHUYECKUX
COCOIUHCHUN,

c(hopMUpPOBAaHHOCTH YMEHHI yCTaHaBJIMBAaTh MIPUHALIE)KHOCTD
HEOPraHUYECKHX BEIIECTB MO HUX COCTABY K OINPEACIEHHOMY KJaccCy/TpyIie
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUJIbI, OKCUIbI, OCHOBAHUS,
KHUCJIOTBI, aM()OTEPHBIE TUIPOKCUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOrO 3aKoHa /l.
N. MenneneeBa U J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hopMUPOBAaHHOCT, YMEHHUI XapaKTE€pPU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuomnueckoit cuctemsl
xumuueckux anemeHtoB JI. WM. MengeneeBa, HCHONb3yd IOHATHS «S-, P-,
d-31eKTpOHHBIE opOuTaIn», «3HEPreTUYECKUE YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCIMHEHUU
1o nepuoaam u rpynnam Ilepuoanyeckoit cucTeMbl XUMUYECKHUX AeMeHToB [[. U.
Menneneena;

c(hopMUpPOBAaHHOCT,  YMEHHMM  XapakTepu3oBaTb (OMHUCHIBaTh)  OOIIUE
XUMHAYECKHE CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKIAATh CYLIECTBOBAHUE TE€HETUYECKOW CBSA3M MEXKAY HEOPTraHU4YeCKUMHU
BEIIECTBAMU C MOMOILBI YPAaBHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;



c(hopMUPOBAaHHOCTH YMEHHS KJIACCU(UIMPOBATH XUMUYECKUE PEAKIUU IO
pPa3IUYHBIM MpU3HAKaM (YUCITy M COCTaBy pPEarvupyroludx BEHIECTB, TEILIOBOMY
addexTy peakiuu, W3MEHEHHUIO CTEIEeHEH OKHUCJICHHUS 3JIEMEHTOB, OOpPaTMMOCTH
peaKkIuu, y4acTHIO KaTalln3aropa);

c(hopMUPOBAaHHOCT, YMEHUN COCTABISITH YPABHEHHUS PEAKIUN pa3IUYHBIX
THUIIOB, MOJIHBIE U COKPAUIEHHBIE YPABHEHUSI PEAKIMil HOHHOTO OOMEHA, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UIYT 10 KOHIA;

c(hopMUPOBAaHHOCT, yYMEHUN TMPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIM COCTAB pa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, pPAaclO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOPAaX HEOPTaHUYECKHUX
BEILIECTB;

c(opMUpPOBaAaHHOCTH yMEHUM pacKpbIBaTh CYILIHOCTb
OKUCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIUid  TOCPEICTBOM  COCTABIICHUS
ANEKTPOHHOTO OalaHCa ATUX PEAKIIUIA;

c(hopMUPOBAaHHOCTH YMEHUN OOBICHSATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaKkuu OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEUIEHUS] XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aercTBus (mpuHun Jle [larense);

c(hopMUPOBAaHHOCTL YMEHUW XapaKTEPU30BaTh XUMHUYECKHE MPOLIECCHI,
JeXanme B OCHOBE MPOMBIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOLIMX HAYyYHBIX MPUHIUIIAX H
AKOJIOTHYECKUX MPOoOIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCT, YMEHHMI TMPOBOAHUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM
MOHSATUS «MaccoBasi JI0J]sl BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIICHUH Tra3oB
MIPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WK O0BEMA T'a30B MO MU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OIHOIO M3 YYACTBYIOIIUX B PEaKIUU
BEILIECTB, TEIUIOBOrO 3¢ (deKTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTH YMEHHI COOJIIOIaTh MpPaBUIa MOJIb30BAHUS XUMHYECKOU
Mocynol u J1abopaTopHbBIM OOOPYIOBaHHMEM, a TakKKe MpaBuiIa OOpAaICHUS C
BEILIECTBAMU B COOTBETCTBUU C WMHCTPYKIHUSMHU IO BBIMNOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OMBITOB;

c(hopMUPOBAaHHOCTh yMEHUH IUIAHUPOBATH M  BBINOIHATH XUMHYECKUM
AKCIIEPUMEHT (pa3yioKEeHUE MEPOKCUIA BOIOPOJAa B MPHUCYTCTBHM KaTaiu3aTopa,
OMpeJeNIEHUe Cpelbl pPacTBOPOB BEHIECTB C IOMOIIBI0  YHHBEPCAIHLHOTO
WHJIMKATOPa, BIUSAHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOW pEeakiuu,
peakiuu HOHHOrO0 OOMEHa, Ka4yeCTBEHHbIE peaklMu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTMOH aMMOHUSI, PEUICHUE SKCIEPUMEHTANBHBIX 3a7ad IO
temam «Metamibel» U «HeMeTaiibl») B COOTBETCTBHM C MpaBWIaMH TEXHUKH



0€30MacHOCTH MpHU OOpalIEHUH C BELIECTBAMU U JAOOPATOPHBIM 0OOPYIOBAHUEM,
MPEACTABIATh Pe3ylbTaThl XUMHUYECKOTO DJKcHepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (HOpMYIHpPOBaTH BBIBOABI Ha OCHOBE
ATUX PE3yNIbTATOB;

c(hopMUPOBAaHHOCT, YMEHUN KPUTUYECKH aHAJIMU3UPOBATH XHUMHUYECKYIO
nHpopMalKio, TOMy4aeMyld M3 Pa3HbIX MCTOYHHKOB (CpEACTBA MaCCOBOM
KOMMYHHKaUWUH, THTepHET U Apyrux);

copMUpPOBAaHHOCTH, ~ yYMEHHUM  COOJIIOMAaTh  MpaBUja  AKOJIOTHYECKU
LETIeCO00Pa3HOTO TMOBEJEHUSI B OBITY W TPYAOBOM MAESATEIBHOCTH B IEJSIX
COXpaHEHHUs CBOETO 370pPOBbSI U OKpYXKalolled MPUPOAHON Cpeabl, OCO3HABAThH
OMAacCHOCTh BO3JEHCTBUSI HA UBbIE OPTraHU3MbI OMPE/ICIEHHBIX BEIIECTB, IOHUMAs
cmbict mokazarens I[IJIK, mosicHATh Ha mnpuMmepax crnocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS] X BPETHOTO BO3/ICUCTBUSI HA OPTaHU3M UYEJIOBEKA;

U1l 00y4YaromIMXCs ¢ OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SABIICHUII;

JUISL  CIIETIBIX W CHA0OBUIAIIMX OOYYaIONIMXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HadeHui JI. bpaitns mis 3amucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
HaumeHoBaHMe pa3iesioB U TeM
Ne i/
NMPOrpamMmmbl Bcero

padoThI

Pa3nen 1. TeopeTruueckne 0CHOBbI OPraHUY€eCKOW XUMHHU

[Ipenmer opranuueckoit xumuu. Teopus

1.1 CTPOCHMSI OPraHUYECKUX COCTUHEHUH A. 3
M. byrnepoBa
Hroro no pazneny 3

Pa3nen 2. YiiieBoaopoabl

2.1 [IpenenbHbIe YIIIEBOAOPOIBI — AJIKAHBI 2
29 HenpenenbHble yriieBOAOPO/IbI: alIKEHBI, 6
aJIKaTUCHBI, AJTKUHBI
2.3 ApomMaTruyecKue yrieBoa0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YIIIEBOAOPOIOB 3
U uX nepepadoTka
Hroro no pazneny 13

Pa3nen 3. Kuciaopoaconep:kamme oprannyecKue coenHeHust
3.1 Cnuptsl. Oenoun 3

Anbaerunbl. KapOOHOBBIE KMCIIOTHI.

3.2 7

CrnosxxHble 3(UpPBI
3.3 VmeBoasl 3

Hroro no pazneny 13

KonTposabHbie

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudpoBbie)
oOpa3oBarejibHbIE

pecypchl



Pasnen 4. A3oTrcoaep:kanye opraHnyecKue coeTnHeHust

4.1 AMUHBI. AMUHOKUCIOTEL. benku
Hroro mo pazneny

Pasznen S. BbicokoMoJIeKyIsIpHbIE COeTUHEHUS

5.1 [TImactmaccel. Kayuyku. Bonokna
Utoro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34



11 KITACC

Kosin4yecTBO 4acon DJIeKTPOHHbBbIE
HaunmeHoBaHHe pa3/iesioB H TeM (undpoBbie)
Ne i/t KonTtposabHbie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. TeopeTudyeckue 0OCHOBbI XMMHHU
Crpoenue aromoB. I[lepuoandeckuii 3akoH
1.1 u [leproanyueckas cucTeMa XUMHUYECKUX 3
anemenToB JI. . MenaeneeBa
12 Crpoenue BemecTBa. MHOTOOOpa3ue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannyeckasi XumMust
2.1 Mertanibt 6 1
2.2 Hemeranis 9 1 1
3 CBs13p HEOPraHMYECKUX U OPraHHYECKHUX )
' BEILECTB
Hroro no pazneny 17
Paszgen 3. Xumusd U :KU3Hb
3.1 XUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 14 ) 3

ITPOI'PAMME






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

n/u

Tema ypoka

[Ipenmer opraHuuecko Xumuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHuss OpraHuYeCcKUX
coequnenuit A. M. bytieposna, eé
OCHOBHBIE MOJIOKEHUS

[IpencraBnenue o kiaccuduxkanuu
oprannyeckux BeuiecTB. Homenkiarypa
(cucteMaruyveckasi) U TpUBUAIbHbBIC
Ha3BaHMSI OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHH psif

Meran u 3TaH — npocTeume
MIPECTaBUTENH aJTKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA
OTWIEH U NPOINUIIEH — MPOCTeIme
MIPECTAaBUTENH AJTKEHOB
[TpakTnueckas padora Ne 1.
«[Tonyuenue 3TusICHA U U3yUYEHUE €TO

CBOWCTB»

Ankanuensl. byraauen-1,3 u

Koan4yecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaresibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

Metuioyraauen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa M pEe3UHbI

AJIKUHBI: COCTaB U OCOOECHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUH P,
AueTuieH — NpoCTEHINI
MIPEICTaBUTENh AIKHHOB

Brrancaenus mo YpaBHCHUTIO
XUMHUYECKOMN PCaKInn

ApeHbl: 6eH30:1 1 ToJ1yoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBA3b YIiieBo40poa0B,
MMpUHAJIC)KAIIUX K PA3JIMIHBIM KJIaCCaM

[IpupoHbIE HCTOYHUKH YITICBOJIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTIHBIC
ra3bl, HeTh ¥ IPOIYKTHI €&
nepepaboTku

[IpupoiHbIE UCTOYHUKH YITICBOJIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIC He(PTSIHBIC
rasbl, HeTh ¥ IPOYKTHI €&
nepepaboTKu

KonTposbHas padoTa o pasaeny
«YTIeBOAOPOIbI»

[IpenenbHbIE OTHOATOMHBIC CITUPTHI:
METaHOJ U TaHoJI. BomopoaHas cBs3b
MHOTr0aroMHbIE CITUPTHI:

STUJICHITIMKOJIb U INTMUECPUH

denHoir: CTPOCHUC MOJICKYJIbI,
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¢buznyeckue U XMMHYECKHUE CBONCTBA,
IPUMEHEHHE

Anbnerunsl: popmanbaerua u
aretanpaerua. AeToH
OnHOOCHOBHBIE MpeIeIbHbIE
KapOOHOBBIE KHCIIOTBI: MypaBbUHAs U
yKCyCHast

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCyCHOM KUCIOThI»

CTCapI/IHOBaﬂ 1 OJICMHOBAas KUCJIOTHI,
KaK MpCACTaBUTCIIN BbICIINX
Kap6OHOBBIX KHCJIOT

Mp11a KaK COJIM BBICIITHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HCﬁCTBHC

Crnoxubie 3(hupbl Kak IPOU3BOHBIE
KapOOHOBBIX KUCIOT. ['maponus
CIIOKHBIX 3(UpOB

Kupsr: Tuaposn3, IpuMeHeHue,
OMOJIOTHYECKas POJIb KUPOB
VYrneBozpl: cocTas, Kiaccuukarusi.
Baxxneiimme npeacTaBuTeNu: miI0K03a,
¢dbpykTo3a, caxaposa

Kpaxman u nemntono3a Kak IpupoIHbIC
MTOJTUMEPHI

KonTtponbHas pabota no pasaeny
«Kucnopoacoaep:xaiire opraHu4eckue
COCIIMHEHUS»
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AMWHBI: METHJIAaMUH U aHWJIMH

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHNYecKHe COCAUHEHUS, UX
Ouonoruyeckoe 3HaueHue. [lentuab
benku kak npupoaHbie
BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS
OCHOBHBIE MOHATHUS XUMUU
BBICOKOMOJIEKYIISIPHBIX COETUHEHUI
OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX COCTUHEHUH.
[TnacTmaccel, KayqyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



11 KITACC

Ne
n/u

Koan4yecTBo yacos

Tema ypoka KonTpoabHbie
Bcero
padoThbI

XUMHAYECKUN DIIEMEHT. ATOM.
DJeKkTpoHHass KOH(GUTYypaIus aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cUcTeMa XMMHUYeCKuX 3eMeHToB [[. 1.
MemnpeneeBa, UX CBs3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSIUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHUE
MEPUOTUYECKOTO 3aKOHA M CUCTEMBI
XUMHUYECKHX 1eMeHToB 1. 1.
MenpeneeBa B pa3BUTHH HayKH

CrpoeHnue BeliecTBa. XUMHUUYECKast CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJICHTHOM CBsI3U. BojopoaHas CBA3b

BaneHTHOCTh. DNEKTPOOTPHUIIATEHHOCTb.
Crenenr okucieHus. BemecTna

MOJICKYJIIPHOTO ¥ HEMOJICKYISIPHOTO

CTPOECHUS

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.

HcTuHHBIC U KOJUTOUHBIE PACTBOPHI. 1
MaccoBas 71071 BEIIECTBA B paCTBOPE

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarejibHbIE

pecypchl
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Knaccudukanus 1 HoMeHkIaTypa
HEOPraHMYECKUX COCTMHEHUH.
I'enetnueckasi CBS3b HEOPTAHUYECKUX
BEIIECTB, PA3IMYHBIX KIaCCOB

Knaccudukarus XuMU4ecKuX peakiuii B
HEOPTaHUYECKOW U OPTraHUYECKOM XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS SHEPTUH TIPU
XUMHUYCCKUX PEAKITUIX

CxopocTts peakiuu. OOpaTuMble peaKIiHu.
XUMUYECKOE paBHOBECHE

[Ipaktruueckas padora Ne 1. «Bnusaue
pa3auyuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOUN peakinmn»

DJIEKTPOJIUTUYECKAS TUCCOLIUAIIHS.
[TonsiTue o BogopoaHoM nokaszaresne (pH)
pactBopa. Peaknuu noHHOTO OOMEHa.
['unponu3 opraHnyecKux u
HEOPTaHWYECKUX BEIICCTB

OKHUCAUTENBHO-BOCCTAHOBUTEIIbHbIE
peakuuu. [Tonstue 06 snexrponuze
pacImiaBoB U pacTBOPOB coJiei

KonTtponbHas pabota no pasaeny
«TeopeTrueckre 0CHOBBI XUMUU»

Mertamisl, UX IIOJ0XKEHHUE B
[Tepuoanueckoit cucTeMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTpOoeHHs aToMoB. O0mmue
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(bI/IBI/ILIeCKI/Ie CBOMCTBA METAJIJIOB

CrutaBbl METaJUIOB. DIEKTPOXUMHUYECKUM
PAI HAPSDKCHUH METaJIOB

XUMHYEeCKHE CBOMCTBA BaXKHEHIITNX
METaJIOB (HAaTpUid, KaIuH, KaJIbIIUH,
Mar"ui, aJlOMMHHMI) U UX COCIHMHECHUI

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEeqUHEHUN

XUMHUUECKHE CBOMCTBA IIMHKA, KeJIe3a U
UX COEIUHEHUIN

[Ipaktuueckas padora Ne 2. "Pemenue
SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«MeTtamb»"

Hemerannsl, UX IOJ0KEHHUE B
[Tepuoanueckoit cucTeMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTPOCHHS aTOMOB

dusndyeckre CBOMCTBA HEMETAIIJIOB.
AJTOTpOTIHSI HEMETAILIOB (HA TIpUMEpE
KHCIIOpoJia, cephl, pocdopa u yrieposa)
XHUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPBI
U UX COEIUHEHUIN

XHUMHYECKHE CBOMCTBA a30Ta, ¢pochopa u
UX COEIUHEHNH

XHUMUYECKUE CBOMCTBA yIJiepo/a,

KpEMHUA U UX COCI[I/IHCHI/Iﬁ

HpI/IMCHCHI/IC BaKHEHUIITNX HEMETAJJIOB U
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UX COEIUHEHUIN

OO0o01Ienre U cucTeMaTU3alks 3HAHUH
o teme «Hemerannbel». BerauciaeHus 1mo
YPaBHEHUSIM XUMHUYECKUX PEAKIHUI U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAIbHBIX 3334 [10 TEME
"Hemeramisl"»

KonTposbHas padoTa mo Temam
«Metamel» u «Hemeramib»

HeOpFaHI/I‘ICCKI/IC U OPraHn4CCKUC
KHCJIOTBI. HeOpFaHI/I‘IeCKI/IC n
OPraHN4CCKUC OCHOBAHUA

AmboTepHbIe HEOPraHUYECKUE U
OpraHUYeCKHE COCAMHCHHMS.
I'eHeTHuecKas CBA3b HEOPTAHUYCCKUX H
OpraHUYeCKHX BEICCTB

Poap xumMun B o0ecrieueHuu
IKOJIOTHYECCKOM, JHEPTeTUYCCKON 1
MUIICBOM 0€30MMaCHOCTH, Pa3BUTHH
MEIULIMHBI

[IpencraBienust 06 0OIMKMX HAYIHBIX
MPUHIIMIIAX TPOMBIIIJICHHOTO MOJIYYCHHUS
BKHEHIIINX BEIIECTB

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

Xumus u 300POBLC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
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