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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUHM Ha YpPOBHE CpelHEro oOmero oOpa3zoBaHus
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccutickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbXx B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHoro mnpeamera «XUMHs» B 0oOpa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTrerun pa3BUTUS BOCNHUTaHUS B Poccuiickoit
Odeneparun Ha nepuos a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TMOAXOZOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OTMPEIACICHHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IIEJIEH,
COZIepKaHUsI, PE3yJIbTATOB OOy4YeHHUS M TPeOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOro o0Opa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEIHEro OOIero oopa3oBaHUs CPEACTBAMHU Y4EOHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOrO OIpeeSieHbl B
nporpaMMme IO XUMHUU € Y4€TOM chenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoii denepannm.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOyko poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUA HOBOW 0a3bl MaTEpUAIbLHOM KYJIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPE/ICTABICHUS 00 OKPYKAIOIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aUMOJEWUCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEITHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHbI 3J0POBbSL.

B coorBercTBUM ¢ 00mMMHU LEISIMH W TNPUHIMUIAMH CpPETHETO O0OIIero
obpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTraBnsilomMMHA ~ peaMeTa  «XUMHUSD»  ABISIIOTCS  0a30Bble  KYpChl  —
«Opranuyeckas xumus» U «OOImas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWK 0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OopraHndeckon xumuu. PopMupoBaHNWE NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTa oO€CleynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanusi KypcoB — «Opranudeckass xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K HW3Y4YEHUI0O Y4YeOHOro wmarepuaia u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XMWMHUU TNOJYYarT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOITETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUECKOW PEAKIIUH.

[lonx HOBBIM yIJIOM 3peHus B TmpeaMmere «XuMus» 0a30BOro YypOBHSA
paccMaTpuBaeTCs W3yUYCHHBIH HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETUYECKHI MaTepuanl u (AKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHWsi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIMIMMHU KYJbTYPOJOTHUYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO03HABATEIBHOM U IIPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYHMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeLIEeHUS HWHTEUIEKTYaJbHbIX U
AKCIEPUMEHTANIbHBIX HUCCIEA0BaTeNIbCKUX 3a4a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAaHHOTO  YPOBHS ~ M3YYEHMS OpPUEHTHMPOBAHO  Ha
dopMupoBaHrUe y OOYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uaed, Takux Kak: MaTepUalbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBJICHUH MYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
TaKKe MpoOJeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmaHe pemeHuss 3ajad  BOCHUTAHHUS, Pa3BUTUS U COLMAIM3alUU
0o0y4JaromuXcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACSATENbHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHWUU
XUMHH.

B mpaktuke mnpenomaBaHUsi XMMHUM KaK Ha YpPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU OINPEAEIICHUN
COJIEpKATEJIbHONM XapaKTEPUCTUKU IEJIed W3Y4YEHUsT NIPEeIMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylIbTypbl. C
METOAUYECKOM TOYKM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIe W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CorymacHO JaHHOW TOYKE 3pPCHUsS TJIABHBIMH IIEJISIMH W3Y4YEHUsS TpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISAIOTCS:

. (dbopMHpOBaHNUE CUCTEMbl XUMUYECKIX 3HAHUHN KaK BaKHEUIIEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JIeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011eHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

. dbopMHUpOBaHNE W PA3BUTHE TMPEACTABICHUM O HAyYHBIX
METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX PEaKINid, HEOOXOAUMBIX IS
NpUOOpETEHUs] YMEHHUI OPHUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKHUX
SIBIICHUH, UMEIOLTUX MECTO B MPHUPOJEC, B MPAKTUUCCKONW M MOBCEIHEBHON
KU3HH,

. pa3BUTHE YMEHHA W CIOCOOOB MACSITEIBHOCTH, CBS3aHHBIX C
HaOIOICHUEM U O0OBSICHEHUEM XUMHUYECKOTO IKCTIEPUMEHTA, COOITI0ICHUEM
npaBuJ 6€301MacHOr0 oOpalleHusl C BEIIECTBAMM.

Hapsiny ¢ aTuM, comepkareibHas XapaKTepUCTHUKA IeJiel U 3a71a9 U3ydeHHUsI
peaMeTa B IporpamMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoBanus. CeromHs B
NpernofaBaHUM XUMHUU B OOJNbIICH CTENeHW OTHAETCsl  MPEATNOYTCHHE
NPAKTHUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3aIliy, BIAACIOIIETO HE
HA0OpOM 3HaHWN, a (YHKIHUOHATHHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSL pEIIeHUsS TTPAaKTUYECKHUX 3a/1a4.

B cBi3u c 3TMUM mpu U3YYEHHH MpeaMeTa «XUMHS» JOMHHHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE 1IN U 33]]a4M, KaK:

amanTanys o0ydJarImUXCcs K yCIOBUSM TUHAMUYHO PA3BUBAOIIECTOCS MHPA,
dbopMHpOBaHNE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO TPaAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHICCTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYarOMIMXCS  KJIIOYEBBIX HABBIKOB  (KJTFOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCAIbHOE 3HAYCHHUE IS Pa3IUYHBIX BHUIOB
JIeATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHam3a U o0paboTku uHOOpMaINH,
HEOOXOJUMBIX Ui TPUOOPETCHHsI OMbITa ACSATENbHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe i1 OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;



pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl [TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(pOPMAIMK XUMUYECKOTO COACPIKAHNUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOIIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIMMBI, B YAacTHOCTH, MpPH IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcsa YOSKIEHHOCTM B  T'yMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POJM B PEHICHUH TJI00ANbHBIX IpoOiieM
palMoOHAIBHOTO MPUPOJIOIOIB30BaHNUs, IOTIOHEHUS SHEPIeTUYECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHs OIbITA
UCTIOJIb30BAaHUSl TIONYYCHHBIX 3HAHWUU I MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMHU SBIICHUSIMH.

B yueOHOM mutane cpennero ooOmiero oOpa3oBaHHUS NpeaMeT «XUMHUSD)
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBEeHHO-HAYyYHBIE
pEIMETHI.

OO1ee yncio 4acoB, OTBEAEHHBIX ISl M3YUYEHUS XUMUHU, Ha 6a30BOM ypOBHE
cpeaHero obuiero odpazoBaHus, cocranisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeT opraHM4ecKod XUMUM: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)keHHS. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCcKrUX BemecTB. [omonorusi, wu3zoMepus. XuMHUYecKas CBSI3b B
OPraHMYECKUX COEIUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kmaccuukanuu OpraHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHS] BEIIECTB M UX MPEBPAIICHUMN:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OPTaHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUU psif. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] M TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TMOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUIN PSAMl. DTUIIEH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApaTallUd, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: Oyranuen-1,3 u metunOyranues-1,3: cTpoeHHe, BaKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALeTUIIeH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue Hu
XMMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), MOJIyYEeHUE U IPUMEHEHHUE.

Apennl. benzon: cocraB, crpoenue, (PU3NUECKHE W XUMUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U NpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceoucmeéa  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMYeckass CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMJIEKAIIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHslii ra3 M NOIyTHbIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
IEPErOHKa, KPEKUHI (TEepMUYECKHH, KaTaquTU4eckuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEepUMEHTAJIbHbIE METOJbl HW3YYEHHUs BEIIECTB M HUX IPEBPALICHMI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Brluuciaenuss mo ypaBHEHHIO XUMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIHA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyeckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHOI M 3TaHON: CTPOCHHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETallJlaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpo/iHbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBUE MEeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoOroaroMHbple  COUPTHL. DTWICHIVIMKOJIb W  IJIMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakilds Ha MHOTr0aTOMHbIE cnupThl). [lelicTBue Ha
opranu3M uesoBeka. [[pumeHenne rauiepruaa U STUIICHTIIUKOJIS.

deHos:  CTpOCHHE MOJICKYJbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA.
TokcuunocTh Genona. [Ilpumenenue genona.

Anpaerunbl U Kemowusl. DopManbIerujl, aleTalbJIerua: CTPOCHHE,
bu3nUecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIC KHCIOThI. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIUeE 1A
Kjlacca KHUCJIOT, peakuus JTepudukanuu), TMOJy4eHHe U  I[pPUMEHEHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.

Cnoxnble »¢GuUpbl Kak MpPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ilpumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, Kiaccupukamus — yriieBoJoB  (MOHO-, JH- W
nosmcaxapuabl). [ rok03a — mpocTelmii MOHOCaxapul: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJCWCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nesmnono3a Kak npupoiHble nonuMepbl. CTpoeHne Kpaxmana U
nenono3bl.  du3nueckue M XUMHYECKME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs pEaKIUsi C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJIbl M3y4Y€HHs BELIECTB M HX MPEBpaAICHUN:
IpoBeJcHNE, HAOJIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
ruapokcuom meau(Il)), anpaernnoB (OKMCIEHUE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
POBEJICHUE MPAKTUUECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO0 HU3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB I MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aMm(pOTepHbIE OpraHuYecKue coequHeHust. Puznueckue u
XUMUYECKME CBOMCTBA aMHHOKHUCIOT (Ha mpumepe riuiuHa). buosornueckoe
3Ha4YE€HHE aMHUHOKHUCIOT. [lenTuapl.

benku kak mNpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAsT U TPETUYHAs CTPYKTypa OeiIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M HX MPEBpaAILCHUN:
HaOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYypalus OEKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMeEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPU3ALUS U MOJUKOHEHCALHS.

DKCHEepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M UX MPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanmm3zanns MeXXIpEIMETHBIX CBS3€U NPU U3YYEHUHU OPTAHUYECKOM XMMUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX MOHATHM, TaK W NOHSATHH, SBISIOIIMXCSA CUCTEMHBIMHU ISl OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO1ue ecTeCTBEHHO-HAyUHbIE MTOHATHUS: SIBICHNUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHau3, CUHTE3, KiIaccu(UKaIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

@dusuka: Marepus, DJHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpPHbIE MOPOJIbl, TOJE3HbIE MCKONAEMbIE, TOILUINBO,
pecypchl.

TexHonorusa: NUIIEBbIE NPOAYKTHI, OCHOBBI PallMOHAIBHOIO IUTAHUA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuMUYECKH d3JIeMEeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucteMa XMMUYECKHX AJIIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA M [lepuoanueckoi CUCTEMBI
xuMuueckux aneMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBOHCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHasl HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJNEKYISIPHOTO U HEMOJEKYJISIPHOTO  CTPOEHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o aucnepcHeIX cucTeMax. VICTMHHBIE M KOJUJIOMIHBIE PACTBOPBI.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COECIMHEHU . Howmenknatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckas — peakums. Krnaccuukamuss — XMMHUYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. OOpaTuMble
peakuuu. XuMHYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanusi. CHIbHbBIE U clladbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHS] BEIIECTB M UX MPEBPAIICHUMN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMmentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOMIO0IeHUE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO OOMEHa),
MIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacuétel 1O ypaBHEHHMSIM XUMHUYECKMX pEaKUUMd, B TOM 4YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  I[lomoxenne HemerammoB B Ilepuoaudeckont  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOICTBA BAXKHEHIIUX HEMETAIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHSI) U HMX  COCAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprmeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Mertamnel. [lonoxenue mertamioB B llepmonnueckon cucteMe XMMHUYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. OOmme (usnueckue cBoicTBa MetamuioB. CIuiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATPUM, Kaauil, KaJblIHMH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHU.

OO1ue crnocoObl Mony4eHuss MeTauioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHSI BEIIECTB M UX MPEBPAILICHUMN:
U3y4YeHUe KOJUIEKIMU «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aja4, HAOJIO/ICHWEe W OINHCAHHWE JACMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuéter macchl BemecTBa mwin 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIeCTBa, Macce WIM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacuéTel Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrieueHWN SKOJOTUYECKOW, SHEPTETUUECKOW WM THUIICBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHLHUIAX [TPOMBIIUIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB M MATEPHANOB. BAXXHEUIIHNE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTEpualbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl JIsl 3JIEKTPOHUKW, HAaHOMATEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yao0peHus.

XUMHST U 3J0pPOBbE 4YEIIOBEKA: MPAaBHWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO HCIOIh30BAHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanmuzanusi  MEXNpEeIMETHBIX  CBSI3€HM  TpU  M3y4YEHUH  OOIIEH U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX eCTeCTBEHHO-HAYYHBIX TIOHSATUH, TaK W TIOHSATHHA, SIBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Ke ecTeCTBEeHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



du3nka: MaTepusi, SJHEpPrusi, Macca, aToM, JIEKTPOH, NIPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHmsM, JKocucTtema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJIE3HBIE MCKOMAEMBbIE, TOTUIMBO,
peCypCHI.

TexHonorus: XMMHUYECKas MPOMBIIUIEHHOCTb, METAJLUIYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLICHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI 11O
XUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBIIETI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METarpeMETHbIM W TpeAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM — Jis
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MTOAXO.

B CoOTBETCTBHM C CHUCTEMHO-ACSTENBHOCTHBIM MOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUICKONW TIpa¥JaHCKOM HIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYUYEHHUIO;

L[eJIeHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIACHUI JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX Tpaaulluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS DKOJIOTMUECKOU KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XHMHS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMH U  TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
00yJaroImXxcs.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSTEIHHOCTU
00ydJaronmxcs Mo peajr3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIUMHUC CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAax U TMPaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAaMEPEHHUs, JIOTUKY MU
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY U HAyYHOMY HaCJEIUIO
OTE€UYECTBEHHON XUMHU;

YBa)XEHHsI K IPOLECCY TBOpYECTBA B 0OJACTH TEOPUU U MPAKTHUECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyZa YUEHBIX U MIPAKTHUKOB;

UHTEpECa W I03HABaTEJIbHBIX MOTHBOB B IIOJYYEHUH M MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallM, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEAEHUE W TOCTYNKH CBOMX TOBAPHUIIEH C
NO3UIMII HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA IIEHHOCTeH 370poBOro u 0Oe3omacHOro oOpa3za IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOMNo/ieHrsT MpaBuil 0Oe30macHOro oOpalieHusi ¢ BeleCTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JEATEIBHOCTH;

NOHMMAaHUSA LEHHOCTH TMpPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS IOCJIEJCTBUI M HENPUATUS BPENHBIX NPUBBIUEK (YNOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKOMN
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JpPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE€ B PELICHUU MPAKTUUYECKUX 3a4ay
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YyUEHHUIO Mpodeccuil pa3aIndyHoOro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3ylbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HMHAMBUAYAJIBbHOH TPACKTOPHUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3ali COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PAa3HOrO0 OTHOIIEHHUS K IPHUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJIO0ATFHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM, BIMSHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COLUUAIBHOU CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH MCIIONb30BAHMS JOCTHKEHUM XUMHM  JUIS
pelIeHus BOIIPOCOB PALMOHAIILHOTO IPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBHM, NPUHOCIIIMX BpEI  OKPYXKArOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4Msl Pa3BUTOrO SKOJOTHUYECKOIO MBIIUICHHUS], SKOJIOTUYECKON KYJIbTYPBHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPAaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeuu(UKM XUMHUHA KaKk HayKd, OCO3HaHHA €€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU ILIEJIOCTHOTO
IpEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexaAEHHOCTH B 0co00M 3HAYMMOCTH XUMHHM JJII  COBPEMEHHOM
IUBHJIM3AlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100aJIBHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa W OSKOJOTMYECKH KOMGPOPTHOM KH3HU KaXKIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, yMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS UL
pelieHust IpoOJieM B peaibHBIX )KMU3HEHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO U UCCIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B paslU4HbIX cdepax mpodeccrnoHalbHOM
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yiabTaThl OCBOSHUS y4eOHOTO MpeaMeTa «XUMHS» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE ISt dbopmupoBaHUs MHUPOBO33pEHUsI  O0ydaroIuxcs
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4yHOW KapTHHBlI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPrusl, SIBJIICHUE,
IPOLIECC, CUCTeMa, HAyYHbIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, ucclieoBaHue, HAOI0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalibHble yueOHble NeHCTBUA (TO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrieunBaroIme dbopmupoBaHue (GyHKIIMOHATEHOU
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH o0y4aromuxcs UCIOJIb30BATh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC y4COHBIC
JIEUCTBYS B IIO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJIbTaThl OTPAXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH y4eOHBbIMH No3HABaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OpMyJTUpOBaTh M aKTyaIM3upoBaTh  IPoOiIemy,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONPENEATh LEIU ACATEIBbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCMOJI30BaTh MPU OCBOEHHUM 3HAHWW NPUEMBI JIOTMYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHMMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpPATh OCHOBAaHMSI W KPUTEPUU [UIS KIacCH(PUKAIUKA BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKAY HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSTH B IpOLiecCce MO3HAHUS, UCIIOJIb3yeMble B XMMUU CHMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHCHHE XHWMHUYECKOU
peakMy — TMPU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPEICTABICHUS ISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHUX
peakuuit;

bopMyIMpOBAThH 1EJIU U 33J]a4l UCCIIEI0BAHUS, UCIOJIb30BATh TOCTABICHHbIE
U CaMOCTOSTETHLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HaBbIKAMU CaAMOCTOSITEJIBHOIO IJIAHUPOBAaHUS M MPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MpO/IeIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEeNOBATENbCKOW M IPOEKTHOU
NESATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/lad, NPUMEHEHUIO Pa3InIHBIX
METO/IOB ITO3HAHMUSI.

3) pabora ¢c nnopmanuei:

OpPUEHTHUPOBATHCA B PA3NIMUHBIX HCTOYHMKAX HHOpManuu (Hay4dyHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypchl MHTEpHETA), aHaMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;



bopMyIMpPOBaTh 3aNPOCH M MPUMEHSTHh PA3JIMYHBIE METOJBI MPU TOWCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCHOJIB30BaHUS HHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (HOpPMYy  TIPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh Hay4HBIA SI3bIK B KauecTBe CpeacTBa npu padoTre ¢
XUMUYECKON uH(poOpMaleil: NpUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIONBb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMUYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX IAae€MOU TeMbl B X0J/I€ Juajora u/uiu
JUCKYCCUHW,  BBICKa3bIBaTh  WjaAeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS MTPEIIOKCHHON 3a/1a4K;

BBICTYNIaTh C MPE3CHTAIUENH PE3YJhTATOB IMO3HABATEIHHON ECSTEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITEJIbHO TUJIAHUPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATENbHYIO
NEeATEIbHOCTh, ONpenelisis e€¢ Ieau W 3aJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeljlaraéMblii aJroOpuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbIOMpaTh Hauboliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3yibTaThl OCBOE€HMS Kypca «OpraHudeckas XUMHS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUA O XUMHUYECKOM  COCTaBIsIOIIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJM XHMHUM B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIICHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOTOJIATalOIIME TOHATHA (XUMHYECKHH 3JIEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH O00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TECOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
opraanueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUSA,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKUX
SBJIEHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeITbHOCTH YEeTIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUMN BBISBISATH XapaKTEpHbIE MPU3HAKU TMOHSTHA,
yCTaHaBIMBaTh MX B3aMMOCBS3b, HUCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHHUS U MPEBPALLEHUI OPraHNYEeCKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHYECKYI0 CUMBOJMKY JIsi
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAMJIEKHOCTh H3yYEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeaEHHOMY
KJIacCy/Tpynme COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAEpIKaIliue
COCIMHEHUS, BBICOKOMOJICKYJSIDHBIC COCIUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TpPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOIUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTalbIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMNpPEAENsATh BHUAbl XUMHUYECKOH CBA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHsI TPUMEHSATh TIOJOXKECHHS TEOPHH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa /s 00bsiCHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUW  XapakTEpU30BaTh  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PpEaAKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh UCTOYHHUKHU YTIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHUI TNPOBOAWTH BBIYUCICHUS TIO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WJIU NPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIAAETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH MPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJIOIATh MTpaBUjla MOJb30BAHMS XUMHUUECKOU
MOCYJION ¥ J1abOopaTOpHBIM O0OPYIOBAaHWEM, a TaK)Ke MpaBuiIa OOpamieHus ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOJTHAThE XUMUYECKUN
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBaHUH, MIOTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOICTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOMU
undopmaruu, aTEpHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COONIOMATh  MPaBWIa  OKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAHEHUsI CBOEr0 3J0pPOBbS U OKPYKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsl 00YYarolUXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CIa0OBUIAIMMX OOYYaIOIIUXCS: YMEHHUE WCIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOE€HMsSI Kypca «OOIas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEACTABJICHHUA: O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJM XHMHU B ITIO3HAHUMU SIBJICHUU
OpupoAsl, B  (QOPMUPOBAHUU MBIIUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTroOMOB, HOH, MOJIEKYJa, MOJb, MOJIIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAas!, MOHHASI, METAININYECKAs, BOJOPOAHAS ), KPUCTAIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJHUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
IEKTPOJIMTUYECKON aucconManuu, nepuoanueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIeHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMHUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAUIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH W
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJIOTUYECKUE CBEIEHHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUH U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh yYMEHUH BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHHA,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
OMNMCaHUU HEOPTaHUYECKUX BELIECTB M UX IPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMUMHYECKYI0 CUMBOJMKY JJIsi
cocTaBieHuss (HopMyl BEIIECTB M ypaBHEHUHM XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETallIEHask U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUI OMPENIENATh BAJEHTHOCTb U CTENIEHb OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHBbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI MEPUOANYECKOTO 3aKoHa Jl.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (YHKIUH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaATh JIJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHoJib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIUHEHUM
10 TIeprUoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menaeneena;

chOpMHUPOBAHHOCTh ~ YMEHHM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHWYECKUMHU
BEILECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATh XMUMHYECKUE PEAKUUU IO
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS DJIEMEHTOB, 0OpPaTHMMOCTU
peaKiy, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISITH YPaBHEHUS PEAKIHMN pa3IUyHbIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh yYMEHHUH TMPOBOJIUTH PEAKIUH, MOATBEPKIAIOINE
KayeCTBEHHBI COCTAaB pPAa3jIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIyTéM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUW  paCKpbhIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (npunuui Jle [latense);

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XHUMHUYECKHE TMPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAy4YHBIX NPUHIMINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUMCICHHUS C HCIOJIb30BAaHHUEM
MOHSITUS «MAaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUsAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIECTB, TEIJIOBOro 3¢ @dexTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COONIONATh MPaBHUIIa TOJB30BAHUS XUMUYECKOM
MOCy/IOM U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOJTHATHE XUMUYECKUN
HKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNIeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI  YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuyu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE 3KCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «MeTtaey U «HeMeramibl») B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaknuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COONIIOMATh  MpaBWIa  DKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUSI CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsT 00YYaIOMUXCsl ¢ OTPAaHUYCHHBIMA BO3MOXHOCTSIMHU 3I0POBBS: YMEHHE
OPUMEHSATh 3HAHMUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIIETbIX W Ca0OBUIAIIMX OOYYaIOLIMXCS: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos JIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U KouTpo IpakTn (uu¢posbie)
n/m TeM MPOrpamMmbl Bcero  JibHBIE yeckKue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannyeckoit
11 xumuu. Teopus cTpoeHUs 3
' OPraHUYECKUX COETUHEHHI A.
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBoaopoabt
)1 [IpenenbHbIe yraeBoaopoabI )
' — aJIKaHbl
Henpenenbabie
2.2 YIJIEBOAOPObI: AJKEHBI, 6 1
AJIKaJUEHBbI, aJIKUHBI
ApomaTtuyeckue
23 P 2
YTJIEBOJIOPOBI
IIpupoaHbIE HICTOYHUKHU
24 YIJIEBOAOPOJOB U UX 3 1
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cruptel. ®enon 3
39 Anwpaerunsl. KapboHoBbIe 7 1
' KUCIOTHI. CII0KHBIE 3(DUPBI
33 YraeBobl 3 1
Hroro no pasneny 13

Pasznen 4. A3oTcoaepskaniue oOprannyeckre coeJuHEeHUst

4.1

AMUHBI. AMUHOKHUCIIOTHI.
benxn

3

Hroro no pazneny

3

Paszgea 5. BbicokoMoJieKyJIIpHbIE COeIUHEHUSA

5.1

[Tnactmaccel. Kayuyku.

Bosokna

2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KITACC

KosmnuectBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3jie/ioB u KouTpo IpakTn (uu¢posBbie)
n/m  TeM NPOorpamMmbl Bcero  JibHBIE yeckue o0pa3oBaTte/ibHbIE
padoThbI padoTsI pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
CtpoeHne aToMOB.
[Tepuonuueckuii 3aKOH 1
1.1 Ilepuoanueckas cucrema 3
XAMUYECKUX djieMeHToB /1. U.
MenneneeBa
12 CtpoeHue BelecTBa. 4
’ MHoroo6pasue BeIIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertanbl 1
2.2 Hewmeramnsl 1 1
)3 CBs13p HEOPraHUYECKUX U )
' OpraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUA U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34 ) 3
I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmert opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YEeCKUX
coequHennit A. M. byrneposa, eé
OCHOBHBIE MTOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beuiects. HomeHnkmnarypa
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHUS OPraHMYECKUX BEIIESCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTeHIIre
NpCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U NPONUJIEH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «[Tonyuenue
STHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyuenue
CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnueckas CBA3b yriaeBOAOPOAOB,
MIPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsbl: ruaponus, NpUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxxneiive npencraBuTeNnu: riroKo3a,
¢bpykTO3a, caxapos3a

)3 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHN4YeCKHUE COCTMHEHUS, NX
Ouosoruueckoe 3Hadenue. [lentuapt

0 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHEBIE METOJILI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHUS

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypaIus aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XMMUYECKuX annemMeHToB /. 1.
MeHeneeBa, uX CBsI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COSAMHEHUN TIO
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUU HAYKHU

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHOMN
cBs3u. Bonopoanas cBs3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOEHUS

[TonsiTue o nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUIOUIHBIE pacTBOPBL. MaccoBas 10Jis




BEILIECTBA B PaCTBOPE

Kinaccudukamnus 1 HOMeHKIaTypa
HEOpPraHWYeCKuX coenHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukamnms XumMruaeckux peakiuii B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYCCKUX peaKuHst

CxkopocTts peakiiuu. OOpaTUMbIC PEaKIIHH.
XHUMUYECKOE paBHOBECHE

10

[TpakTuyeckas padora Ne 1. «BnusHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIuu»

11

QHGKTpO.HI/ITI/I‘IeCKaSI Jucconuanus. Iloustue o
BOJIOpOoIHOM ToKasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpPraHN4YCCKUX U HCOPraHN4YCCKUX BCIICCTB

12

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.
[TonsiTHe 00 AIEKTPOH3E PACTIIABOB U
pacTBOpPOB COJIEr

13

KonTtponbHast pabota 1o pasaeny
«TeopeTnyeckre OCHOBBI XHMHUW)

14

Meraiutbl, ux nosioxenue B [lepuoguueckoi
CUCTEME XUMUYECKUX AemMeHToB /I, .
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS




aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
MECTaJIJIOB

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSIT

15 HanpsHKEHUHA METaJJIOB
XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAIIJIOB

16 (HaTpwuii, KN, KAJIBIMI, MAaTHUM,
QTIOMUHHNA) U UX COCTMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEAMHEHHI

13 XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEAMHEHHI
[TpakTrueckas padota Ne 2. "Pemenne

19 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«MeTtamib»"
Hewmeramnsl, ux nonoxenue B [leprnoanueckoin

20 CUCTEME XUMUYECKUX AemMeHToB /I, .
MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB
PuU3NYECKUE CBOKMCTBA HEMETAILIIOB.

21 ANoTpomnus HeMeTaJlIoB (Ha mpuMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

” XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COEAMHEHHI

” XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COCTUHEHUN

24 XHUMHYECKUE CBOMCTBA YIIIEPOAa, KPEMHHUS U

HUX COeIUHEHUN




25

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX
COECIMHEHUN

26

O06001IeHrEe U cCUCTEMAaTU3aLINs 3HAHUI 110
TeMe «HemMeTamnely. Beraucienus mo
YpaBHEHUSM XUMHUUYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

27

[TpaxTrueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe
"Hemerannsl"»

28

KonTponpHas padbota mo Temam «MeTamib» u
«Hemeramnb»

29

HeopraHqucxne " OPraHUYCCKUEC KUCIIOTHI.
HeopraHqucxne " OPraHUYCCKHUEC OCHOBAHUSA

30

AmMpoTepHble HeopraHU4ecKHe 1
opranuyeckue coequHeHus. ['enernueckas
CBS3b HEOPTraHWYECKUX U OPraHUYECKUX
BELIECTB

31

Ponp xuMuu B 00eCriedeHUN YKOIOTMYECKOI,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUHU MEIUITUHBI

32

[IpencraBnenus 00 0OIMIMX HAYYHBIX
NPUHINIIAX TPOMBIIIICHHOTO TTOTYYeHHUS
Ba)KHEHIIINX BEIIECTB

33

YennoBek B MHPC BCIICCTB U MATCPUATIOB

34

XUMUA U 3J0pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0

34




I[TPOTPAMME
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