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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE CpEAHEro o0lero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON MPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crannapre COO, c¢ yuérom Kounenmuu mnpenonaBanus
y4yeOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha nepuoa 10 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIMPEAENICHUIO
o011eil cTpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHUA 00y4YaIOIIUXCs CPEeICTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHuentyanbubie nonoxkeHuss ®I'OC COO o B3auM0OOYCIOBIEHHOCTH LEJEH,
CoJiepXaHusl, Pe3yJIbTaTOB OO0y4YeHHUs M TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpTraHW3aIluH, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTallOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. IDTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBEeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha YpOBHE CpeJHEro oOIIero oopa3oBaHUsl CpeACTBAMHU y4eOHOIO
npeaMeTa «XHUMHS», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEICHbl B
mporpaMme M0 XHMHH C YYETOM CHelM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHUM TPUPOABl U B MaTEpUaIbHOW KU3HU OOLIECTBAa, a TaKXKe C YYETOM
o0lmuMX 1eled W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obero oopazoBanus B Poccuiickoii denepanuu.

XuMHs KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyko pojb B
COBPEMEHHOM LMBUJIM3AIMU, B CO3AaHUM HOBOW 0a3bl MaTepUaNIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OpPMHPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJOCTHOTO MPEJICTABICHUs 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
IpPUPOABLI M YeJOBEeKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.



TecHO B3aMMOAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaxJI0To wieHa oOmiectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJAaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMM HalpaBlieHAa HA peElIeHue
INI00ANBHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUNAMH CPEIHEro oOIIero
oOpasoBanus coaepkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHD
U3YyYCHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM i1  BBIPA0OTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHbIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeOpraHuveckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKIIOYEHHUEM 3HAHUUN W3 OOIIed XUMHUH) U
oprannueckon xumuu. GopmMuUpoBaHNE NAHHOW CHCTEMBbI 3HAHWM NPU U3YYEHUU
npeaMera o0ecrnevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUHI, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TMOJXO0Ja K U3Y4YCHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTaHUYECKUX
COCMHEHUI, a TakkKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
NpecTaBiICHUd O CTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbBIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOIOTHUECKU
aKTUBHBIX COEOUHEHMI. B Kypce OpraHMyeckol XuUMHH IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsd M3yYCHHbIH Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUECKHM MaTtepuan M (PaKTOJIOTMYECKUE CBEIEHUS O BeEllecTBaX U
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHhuuecKas
XUMHSD»  O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHUYECKUX TO3HUIIMA,



riy0ke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011a1011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBaX, X COCTaBE, CTPOCHUH,
CBOWCTBAaX W TMPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHusi mgomosHsercs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJIEP)KAHMs, HMEIOINIMMHU KYJIbTYPOJOTHUYECKUM U MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHSI K MPOIIECCY
TBOPYECTBA B O0JACTH TEOPUM W MPAKTHUUECKHUX MPUIOKECHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XMMHEHW, KPUTUYECKH OCMBICIMBATh MHGOpPMALUIO U
NPUMEHATh €€ JUIA TIONOJIHEHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTATILHBIX MCCIEA0BATENIbCKUX 3a/1a4. B 1iemom comepikanne y4eOHOTO
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHMS OpPHUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJISi TOHUMAaHUS
dbunocodckux uaeH, TakMX Kak: MaTrepuajibHOE €IMHCTBO HEOPraHMYECKOTO U
OPTaHUYECKOTO MUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh TPUPOJIHBIX SBJICHUN MYTEM OKCIEPUMEHTA U
peuieHus MPOTHUBOPEUMH MEXKIy HOBbIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MPOoOJeM, a
TakKe MpoOeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mane pemenus 3amad  BOCTIMTAHWS, Pa3BUTHUS W COIUAIHM3AIAN
oOyyJaroumxcsi MPUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEeNICHUI0
colepXaHUsl M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOpMHpPOBAaHUE
YHUBEPCAIbHBIX yUE€OHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pasTUYHBIX BHJOB JESITCIBHOCTU: pEIIEHUS MpoOJieM, TMOWCKA, aHaIu3a W
00paboTku uHpOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON JeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XUMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHwMs, TaK U HA YPOBHE CPEAHETO 0011Ier0 00pa30BaHUs, IPU ONPEACIICHUN
COJIepKATEIbHOW XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUsi MpeaMeTa HalpaBlIeHUEM
NEPBOCTENIEHHOM 3HAYMMOCTU TPAAMIIMOHHO NpHU3HAETCA (POpMUPOBAHUE OCHOB
XUMUYECKON HAYKH KakK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
NEATETLHOCTH YEJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
MpEeIMETA SIBJSIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKe 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) IBIIAIOTCA:

e (opmupoBaHuMe CHUCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBLHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHHMMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB M XUMUYECKHUX PpEaKIii, HEOOXOAMMBIX IJIsi MPUOOPETCHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPAaBHUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LIeJiel U 3a/1ad U3y4eHUs
peaMeTa B porpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooiiero oopazoBanusi. CerogHs B
MpEeNolaBaHi  XWUMHUM B OOJIBIICH  CTETMEHW  OTHAETCA  MPEANOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIErO HE
HAOOpOM 3HaHWU, a (YHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh crocobamMu u
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW M NMPUMEHEHUS WX B PEATbHOUW KU3HU
JUTS pEIIeHUs TPAKTUIECKUX 3a]1ad.

B cB3u ¢ 3TUM npu U3yyeHUM MpeaMera «XUMHUS» JOMUHUPYIOIee
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIeJIM U 33]1a4M, KaK:

amanTanys 00y4aromruXcsl K YCIOBHUSAM TWHAMHUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCAILHOE 3HAYCHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: PEIeHHs MpobJieM, MOUcKa, aHajau3a U 00padoTKu MHGOpMaIIH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs: OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHMM XWMHH, a TaKXe i1 OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MaCHOCTH XapaKTepa BIMSHUS BEMIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE [O3HABATENIbLHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATH HOBBIE
3HAHUS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUH I TIONCKA U aHaJIn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUN XUMUYECKOTO COJICPKaAHUS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWHM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydyarommxcsi YOeXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBJICHHOCTH XMMHUH, €€ BaXXHOM POJM B PEHICHUM TJIOOAIbHBIX MpoOieM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, TOMOJIHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOTro
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OTIBITA
UCIIOJIb30BAHUSI TMOJMYYEHHBIX 3HAHUM Uil TPUHATUS TPaAMOTHBIX DPEIICHUH B
CUTYAIIUX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHoM maHe cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOIN obnactu «EcTecTBeHHO-HAy4YHbBIE
IPEIMETBD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero odmiero odpasoBanus, cocrapiseT 68 yacoB: B 10 kmacce — 34 ygaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 yac B Hefiemo).



COJEPKXAHUE OBYYEHUA
10 KITIACC
OPTTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyecKol XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpPHANOB. Teopus CTPOEHHUsSI OPraHHUYECKHUX
coenunenuit A. M. bytnepoBa, e€ ocHOBHBIE O0KeHUsI. CTPYKTypHBIE (POPMYJIbI
OpraHMYecKUX BeulecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIC CBS3H.

ITpencraBinenue o kiaccupuKalvyd OpraHMYecKux BelecTB. HomeHkmnatypa
OpraHWYEeCKUX COEIMHEHHHA (CHCTeMAaTH4YecKas) W TPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMd Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALEHUI0 OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (TIaBJIeHUe, 00YTTMBaHUE U TOPEHUE).

YraeBoaopoanl

AJKaHBI: COCTaB W CTPOEHHE, T'OMOJIOTMUECKMHU psa. MeTaH W 3TaH —
OpOCTEHIINE TPEACTABUTENN AJIKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HAXOXKJIECHHWE B MPHUPOJAE, INOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiA. DTUIEH U NPONWIECH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJOIE€HUPOBAHUS, TUApATALMM, OKHUCJIEHHUS U
NOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XMMHMUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psil. ALIETUIICH
— TPOCTEHIINN TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHMUYECKHUE CBOWMCTBA (pEakUUu TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTallH,
TOPEHMSI ), IOJyYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHue, (GU3NYECKHE M XUMHYECKHE CBOMCTBa
(peakuuu rajoreHMpOBaHHUS U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOdyYyeHue U npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXKIYy YIVIEBOJOPOJAAMH, NPHHAMICKALIMMH K
Pa3INYHBIM KJIACCAM.

[IpuponHbple UCTOYHUKM YIUIEBOXOPOAOB. IIpupoaHelii ra3 u IOMyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIIUU
«Hepts» u  «VYTOmb», MOAETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJlOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTHUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsble 3anaun.

Boruncnenuss mo ypaBHEHMIO XUMHYECKOM peakuumu (Macchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOI'O U3 UCXOAHBIX BEIIECTB W IPOAYKTOB PEAKLIUN).

Kucaopoacoaepxaiiue opranuyeckue CoeJUHEHU s

[IpenenpHple OOHOATOMHBIE CIUPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (peakiMH C aKTHUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMHU, TOpPEHHUE), MpUMEHEHHE. BoJoponHblE CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHpl€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklys Ha MHOIOATOMHBbIE CHUPTHI). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIJIMKOJIS.

®deHon: CTpoEHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpaerunpl U kemouvl. DOpMaTBIAETHA, AaleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOeHHE, (pU3HuecKre W XMMHUYECKHEe CBOMCTBa (CBOICTBa,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnn), moIydeHue U MpUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK IPEICTABUTENIN BBICHIMX KapOOHOBBIX
KHACIOT. Mbli1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIEE AEHCTBHUE.

Crnoxuble 3(pUpPbl Kak NPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas

POJIb KHUPOB.



VYrneBonpl:  cocTaB, KjaccupuKamus ~ yriaeBoAoB  (MOHO-, M- U
nosmcaxapuibl). ['moko3a — npocTeiimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonorunyeckas posib. @otocunres. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHrue Kpaxmana u
Heuroso3bl.  Pu3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAsI PEAKIIUS C HOJOM).

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HUX MPEBpALICHUIL:
IpPOBE/ICHHE, HAONIOJCHHE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: T'OPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajga € HOIOM),
MPOBE/ICHHE MPAKTHUUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIOTHI.

Pacuétnrlie 3agaun.

Boruncnenuss mo ypaBHEHMIO XUMHYECKOW peakuumu (Macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOJYKTa PEAKLUH [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A3oTcozepKalue OpraHu4eckue COeTMHEHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHuYecKkue coequHeHus. Ouzndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HaY€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUPOJIU3, ACHATYpallrs, KAYECTBEHHbIE PEaKIIMU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB W HUX MPEBpALICHUIL:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB: J€HATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEITKOB.

BbicokoMoJIeKy/IsIDHbIE COeTMHEHUSI

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAUHEHUN —
MOJIMMEpU3aIs U MOJUKOHICHCAIHSI.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,

Kay4yKOB.
MexnpeamMeTHbIe CBSI3H.



Peanmu3arust MeXpeIMeTHBIX CBSI3€H NP U3yUYeHUH OPTaHUYEeCKOW XUMHUU B
10 kiacce OCYHIECTBISICTCS Yepe3 HCIOJb30BAaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHUW, TaK W TOHSTHUMU, SBISIONIUXCS CUCTEMHBIMH ISl OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIIM3, CUHTE3, KIacCU(pHUKAIUs, TIePUOAUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISITHPOBAHHE.

dusmuka: wmatepusi, DJHEprus, Macca, aroM, OJIIEKTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3MYECCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opranm3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OEJIKH, YIJIEBOMABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOFOIIIME CPENICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE Mpenaparhl, MaTepUalbl U3
VCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3neMeHT. AToMm. Sapo aroma, H30TONbBI. OJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKue ypOBHHU, NMOAYPOBHU. ATOMHbIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHusl JIEKTPOHOB M0 OpOUTAIIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnognueckuil 3akoH U Ilepuoguyeckas cucteMa XMMHUYECKHUX DJIEMEHTOB
. . MenpaeneeBa. CBsi3b NEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEUIECTB MO TpynmaM MU MEepUOJaM.
3Ha4YeHHE MMEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHUYECKOH CBA3U
(KOBaJICHTHasl HEMOJIIpHAsl W IOJIApHAs, MOHHAas, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHUsl KOBAJEHTHOW XHUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
aKUenTopHslil). BomopoaHas cBA3b. BaneHTHOCTb. OJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AaHUOHBI.



BemectBa  MOJEKYJIPHOTO M HEMOJICKYJISIPHOTO  CTPOCHHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALIUUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHblx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10i1s BEIEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCIUHCHUH. Howmenknatypa
HEOpPraHUYEeCKUX BellecTB. ['eHeTMyeckas CBsSI3b HEOPraHWYECKHWX BEIIECTB,
MPUHAIIEKAIMX K PA3JIUYHBIM KJIaccaM.

Xumudaeckass — peaknus. Knmaccudpukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OpPraHUYeCKON XWMHUHU. 3aKOH COXPAaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS ¥ TPEBPAIICHHUS YSHEPTUU TP XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakTopoB. OOpaTumbie
peakunu. Xumu4eckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnekTpoauTuueckas aucconuaius. CuiabHbIe U cliadbie 1ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, 1I€JI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX MPEBpALICHUN:
neMmoHcTpamums Tadimn «[lepuoanueckas cucrema XxuMudeckux 3meMenToB J[. U.
MenneneeBa», M3ydeHHUE MOJENICH KPUCTAUIMYECKUX PEIIETOK, HAONIOJCHUE U
OTNMCAHUE JEMOHCTPAIMOHHBIX 1 JJAOOPATOPHBIX OIBITOB (Pa3yIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOIIBIO YHHUBEPCAJIBHOTO HMHAMKATOPA, pPEAKIHUH HOHHOTO OOMEHa),
MIPOBEICHHUE TIPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakTOpoB Ha CKOPOCThH
XUMHYECKOUN peakium.

Pacuétnrlie 3agaun.

Pacuérel 10O ypaBHEHMAM XUMHYECKMX pEaKUUH, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHITUA «MacCcOBas
JIOJISI BEILIECTBAY.

Heoprannueckass xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoguueckont  cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
@du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha IpUMeEpe
KHCJIOpOo/a, cephl, hocdopa u yriaepoaa).

XWUMUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJUIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCIWHEHUU  (OKCHIIOB,
KHUCJIOPOACOJIEPKALIUX KUCIIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Metaiuibl. [lomoxenue mertauioB B Ileproanyeckor cCUCTEME XMMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTtajuioB. OOmume ¢guzndeckue cBoiicTBa MeTaioB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI Pl HAITPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPHil, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUHN.

OO6mue crnocoObl MoJydeHUs MeTauioB. [IpuMeHeHrne MeTaioB B OBITY H
TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl K3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
U3YUYEHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJeHHEe M OIMCAHHE JIEeMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHIA AFOMUHHUS C PACTBOPaAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUIOB).

PacuéTHnie 3agaun.

PacuéTpl mMacchl BemecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

X¥MHUs U KNU3Hb

Ponp xuMum B 00eCreUYeHUH SKOJOTMYECKOM, PHEPreTUUYECKOW M MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeIUIIUHBL. [IOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINUE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuabl s JJNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
yInoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MpPaBWIA HCHOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmzanusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYyeHUH OOmed u
HEOpraHu4ecko XxuMuM B 11 Kjacce OoCylecTBISIETCS YEPE3 UCIMOJIb30BAHUE KaK
OOIIMX eCTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TIOHATUM, SBIISIOIIUXCS
CHCTEMHBIMU JUIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4dHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKANKsI, TMEPUOAUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNE, SIBIICHUE.



dusuka: Matepus, SHEPrus, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, WOH,
U30TOII, PaJMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIECTBa, (PU3MUCCKUE BEIMYMHBI M CIAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHm3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJIE3HBIE UCKOMaeMbIe, TOILIHBO,
PECYpCHIL.

TexHOJIOTHS: XUMHYECKAsT MPOMBIIUIEHHOCTh, METaJUTyprsi, POU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJICTBO, ITHIIEBAsS
HNPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETHYECKHX TpernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB,
9JIEKTPOHHASI POMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XVUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0yJaronmuMucs TPOrpaMM CpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauueckoil OCHOBOM — Jis
pa3paboOTKU MIAHUPYEMBIX PE3YJbTATOB OCBOEHUS IMPOrpaMM CpPEIHEro OOIIEro
o0pa30BaHUs SIBISIETCA CUCTEMHO-AESTEIbHOCTHBII MOAXO.

B cooTBeTCTBHUM C CHUCTEMHO-IEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIAEIEHBI CIEYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYYaIOUIMMUCS POCCUMCKONW TIpa)TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUe MOTUBALIMU K 00YyYEHHIO;

IIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEN U UCTOPUYECKUX TpaauLUi 0a30BOH HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4arolUMXCsl PYKOBOJACTBOBATbCS B CBOEM
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTDH )KU3HEHHBIE IIJIaHbl.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHs» JOCTUTAOTCS B
eIUHCTBE Y4eOHOM W BOCHUTATENBHOW JAEATEILHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJlaMH POCCHMCKOr0 TIpa)<IaHCKOro OOIIEeCTBAa, MPUHATBIMM B OOIIECTBE
HOpMaMu U [paBWIaMHM  TOBEJIEHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
oOydJaroruxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHS MpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIBHONM M IPAKTUYECKOW JAESTEIbHOCTH
oOy4aromuxcs 1o peanu3aluu NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00sS3aHHOCTEI,
YBa)XKEHHUS K 3aKOHY U MPAaBONOPSAIKY;

IPEICTaBICHUS O COLMAJBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M IO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY U
apryMEHTHI IPYTUX MPU aHATU3€ PAa3INYHbIX BUJIOB YUEOHOH 1eATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO
OTE€YECTBECHHON XMMMHU,

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
OPUMEHEHUSI XHUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJbTaT
JUINTEIbHBIX  HAOMIONEHUH, KPONOTIUBBIX  OKCHEPUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U NPAKTUKOB;

UHTEpECa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM W MOCIEIYIOUIEM
aHaim3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEJIECHUE M IIOCTYIIKM CBOUX TOBAapHUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOirofeHusT TMpaBWil OE30MacHOr0 OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYJAOBOU IEATEIBHOCTH;

IIOHMMAaHUS LEHHOCTUM NPABWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBEJAEHUS B CUTYaLUAX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B Y4e€OHO-MCCJEI0BAaTEIbCKON
NEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3yUYEHHUI0 Mpodeccuil pa3iuyHOro poaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyJa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIbHOH TpPACKTOPHH
oOpasoBanmsi, Oymymelr mpodeccuu W peaau3alud COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0,10rMYeCcKOro0 BOCIIMTAHHUS:

HKOJIOTUYECKU 1I€TIECOO0Pa3HOT0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU CpeIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS  JIEWCTBUM, NPHUHOCAIIMX BpEJ OKpYKarolieu
IPUPOIAHON cpefie, YMEHHsS] IPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U MIPEeAOTBpalIaTh UX;

HAJIUYUS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIbTYpHI,
OTIbITa JESITEIIbHOCTH HKOJIOTMYECKOMN HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAJIBLHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUUMPUKH XUMHM KaK HAyKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeCcTaBiICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPUPOJbI U YeOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHUHM JUISI  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHHUCTHYECKOW HANpaBIEHHOCTH W BaXXHOM poJKd B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KyJbTYpbl, PEIICHUHU II100aNbHBIX TPOOieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, IUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMUIIMHBI, OOECIECYEHHH YCIOBUMN
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHOM JKHU3HM KaKIOTO 4YJeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH



noJly4aeMble 3HAHUS JJI aHaJIu3a U OOBSCHEHHUS SBJICHHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IeJNbl0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJb30BaTh XHWMUYECKUE 3HAHUS IS
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYalLIUX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENIbCKOU IEATeTbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJyYEHHMIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pas3lIMyHbIX cepax MpopecCuoHaIbHON
NEeSATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHs Ha
YPOBHE CpeaHero oomiero 06pa3oBaHus BKIOYALOT:

3HayuMble A (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (pakT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, UCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHHUBEpCajabHble yueOHbIC NEeHUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIE), obecrieynBaroIIme dhopMupoBanue byHKIIMOHATBHOMN
T'PaMOTHOCTH H COIIMAILHOW KOMITETEHITUN 00y4arONXCs;
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4EOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAIbLHBIMU yueOHbIMH NMOo3HABATEeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrH4YecKue JAeCTBUSI:

CaMOCTOSATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEIATh LENN JAESATEIBbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTIASIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIIECTB H
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIU, MPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJ) »JJIeMEeHTa, XuMmudeckas ¢GopMmylia, ypaBHEHHUE XUMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aE€MbIX BEUIECTB U XUMHUUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHYECKUX
pEeaKuunii;

dbopMyIMpPOBaTh MENN U 3a/1a91 UCCIIEIOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

BJIQJIETh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEJCHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUs M BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O TIPOJIETAHHOU paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHBHOMY
MIOMCKY METOJOB pEIICHUA MPAKTUYECKUX 3a]ay, MNPUMEHEHUIO pPa3IudHbIX
METOJ0B MMO3HAHUSL.

3) pabdora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
MONyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMS, CIPAaBOYHbIC MOCOOUS,
pecypcel MIHTepHeTa), aHaIU3upoBaTh UHGOPMAIIUIO Pa3IUYHBIX BUIO0B U (HOpM
MpEeCTaBIICHHUS, KPUTHYECKHU OIIEHUBATH eé JOCTOBEPHOCTH 51
HEMPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh PAa3IMYHBIE METOJBI MPHU MOUCKE U
oToope wuHbOpMalMK, HEOOXOIAUMOW JIi BBIMOJHEHHS Y4eOHBIX 3ajad
OTNpeeNEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTABICHUS
uHpopMaru (cxemsl, rpadUKu, JUarpaMmMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONB30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByajieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMbI B XOJ€ JUAIOTa W/Uin
JTUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHUPOBATh CBOU  MPEJIOKECHUS
OTHOCHTEIILHO BBITTOJIHEHUS TIPEI0KEHHOHN 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAllMed PEe3yJbTaTOB IMO3HABATEIBHON JIEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJTHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHIECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaan3allui y4eOHOro MpoeKTa U (OpMyIHpPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHMA MyTEM COTJIACOBAHMS MO3UIMA B
x0J1e 00Cy)IeHUS 1 OOMEHa MHECHUSMH.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITEIIBHOCTh, OMpeAeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpenjiaraéMblii ajdropuT™M JCHCTBUH TpH
BBIMIOJTHEHUH Y4E€OHBIX W HCCIENOBATeNbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (EeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM TMONY4YeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HA OCHOBE CaMOaHalI3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUs»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU



npupoAsl, B (QOPMUPOBAHUU MBIUUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATIBHOM rpaMOTHOCTH, HEOOXOAUMOM ISl peIlICHUs MPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKHUH BJIEMEHT, aTOM, DJJIEKTpOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpAIIEHHAs), MOJb, MOJSIpHAs
Macca, MOJISPHBIM O00BEM, YIJIEPOMHBIN CKeNeT, (PYHKIMOHAIBbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN PSl, TOMOJIOTH, YTIIE€BOAOPO/IbI,
KHCJIOPOJ M a30TCOAEpkKAIIUME COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHMW S3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM Ba)KHEWUIINX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHM BBIABIIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHHUH COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COECAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBAaTh MOJENIN MOJIEKYJ] OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHAYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHHAMICKHOCTh N3YUCHHBIX
OPTaHMYECKMX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEICIEHHOMY
KJIAcCy/Tpynne CcoeauHEHUN (YrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
STWJICHTIINKOb, THIEpUH, (eHon, HopManbIeTH, aeTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, HeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COEAMHEHUX (OJMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOECHUS
opranuveckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIMHIIEH, alleTHJICH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30JI, METaHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmInepuH, (EeHoJ, aleTanbJeTh]l, MypaBbUHAsI W YKCyCHash KUCJIOTHI, TJIFOKO3a,
Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHAs KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIM Ta3, VYrojb), CHOCOOBI UX TEPepadOTKu U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUUCIEHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3yUYEHUH BEIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MepeHue, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCyJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITTOJTHEHHUIO JT1a00pPaTOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATb U  BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTAaHMYECKUX BEIECTB MPU HArpeBaHUU, MOJTyUYECHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUuYeCKHX
BEIIECTB, JCHATypalusi OCJIKOB NMpPU HArpEeBaHWHM, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBMM C TPABWIAMH TEXHUKH O€30MaCHOCTH TIPU OOpalleHun ¢
BEIIECTBAMU M J1AOOPATOPHBIM OOOPYJOBAaHUEM, NPEACTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEeACTBa MacCOBOM
uHpopmaru, UHTepHeT u a1pyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIOAaTh  MpaBWiia  IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONAaCHOCTh BO3JEHUCTBUS HA KWBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObl
YMEHBIICHUSI W MPEJOTBPALIEHUS WX BPEIHOrO BO3JACKHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIs. O0y4YaroUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOJIb30BaATh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anmucu XuMHYeCKUuX

bopmy.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHHUsS Kypca «OOmass u HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMUU B TIO3HAHUU SIBJICHUU
npupoAsl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUNA SJIEMEHT, aToM, HM30ToM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHUYECKHX  PEAKLUUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUUANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHAYECKOM peakiuy, XUMHUYECKOE€ DPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU AUMCCOUMALNM, nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYMHHOCTH H
CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISBIIATH XapaKTEPHbIE MPHU3HAKU MOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIUE IMOHATHS MPU
ONMCaHUH HEOPTaHWYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpPMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyNl  BEIIECTB W  ypPaBHEHUH  XMMHYECKHUX  PEaKIIH,
cucteMatuyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OIpPENESATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3IMYHOIO COCTABa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUecKasi, BOAOPO/IHAS) B COEIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYJsSpHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHHUI yCTaHAaBJINBATh MIPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpEACNIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (MPOCThIE BELIECTBA — METAJUIbl U HEMETAJIbI, OKCUbl, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MEPUOANUECKOTO 3aKoHa [l
W. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO QYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |—4 mnepuonoB Ilepuoanueckoil cHCTEMbI
xumudeckux 3meMmentoB JI. M. MennmeneeBa, MCnoyb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCIUHEHHI
1o repuoaaM U rpynnam llepuonnueckon cuctemMbl XUMUYECKUX 3i1eMeHTOB []. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHUYECKUMU
BEILLECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMUYECKUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKAM (YMCIY M COCTaBYy pPEArMpyrIIMX BELIECTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIIATH YPaBHEHHUS PEaKUUN pa3IUYHbBIX
THUIIOB, TIOJIHBIE M COKPAIEHHBIE YPABHEHHS PEaKIUil MOHHOTO OOMEHa, YIYUTHIBAS
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAueCTBEHHbI COCTaB pa3MYHBIX HEOPTraHUYECKUX BEILIECTB, pPaclo3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh yYMEHHI  paCKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMIA MOCPEJCTBOM COCTABJIEHUS 3JEKTPOHHOrO OaslaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON
peaKkuu OT Pa3INYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIMWX HAYYHBIX MPUHIMIAX H
HKOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XMMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA WIK 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIIUU
BEIIECTB, TEIJIOBOro 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUJIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TO BBITTOJHEHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATb U BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOJA B MPUCYTCTBUM KaTalaM3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE pEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KAaTUOH aMMOHHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 0
TeMaMm «Metaiel» U «Hemeramibl») B COOTBETCTBHM C NPAaBUJIAMH TEXHUKH
Oe30macHOCTH TIpHU OOpAaIllEeHUH C BEIECTBAMH U J1a0OpAaTOPHBIM 000pPYA0BaHUEM,
OPEACTaBIATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIUil U (HOpMYIUPOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIOAaTh  MpaBWiia  IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BELIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHaTe Ha mpumepax CcrmocoObl YMEHBUICHHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOAAX IMO3HAHUSA BELIECTB U
XUMHMYECKUX SBJICHUI;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYyYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuu JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢poBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COETMHEHUN A. 3
M. bytieposa
Uroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIe YriIeBOAOPOIbI — AJKAHBI 2
29 HenpenenbHbie yrieBoaOpOIbl: aKEHBI, 6 |
AJIKaIUEHBI, aJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOAOPOIbI 2
24 [IpupoHbIE HCTOYHUKH YTIJIEBOJIOPOJIOB U 3 |
UX TepepadoTKa
Hroro no pasneny 13
Pasznea 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust
3.1 Crnuptsl. ®enon 3
319 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxxnble 2(UpbI
33 VYrieBoibt 3 2




Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikamme opraHudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3
Hroro no pazgeny 3
Pasznea S. BoicokoMosieKy/IsIpHbIE COeIMHEHUS

5.1 ITnacrmaccel. Kayuyku. Boigokna 2
Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3
anemenToB /I. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasme 4
) BEIIECTB
1.3 XHUMHYECKUE PEAKLIUU 6 1
Uroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertaisl 1
2.2 Hewmeramisl 1
)3 CBsI3p HEOPraHUYECKUX U OPTraHUUYECKUX )
) BEIIECTB
Hroro no pasneny 17
Pa3zgen 3. XumMus 1 ;Ku3HbL
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







IHOYPOYHOE INTAHUPOBAHUE
10 KITIACC

Ne

n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jara
U3YYeHUS

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpeamer opraan4eckoi XuMuu, €
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHUE

Teopus cTpoeHHsI OpraHuYECKUX
coequHenuit A. M. Byrneposa, eé
OCHOBHBIE ITOJIOKEHMUSI

[IpencraBienue o ki1accupuKauu
opraHu4eckux Beniects. Homenknartypa
(cucremaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPTaHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH PsT

Meran u 3TaH — NpocTenIIre
MIPEACTABUTENM AIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

DTWIEH U PONWIEH — MPOCTEUIIINE
MIPEICTaBUTENH aJIKEHOB

[Tpaktuueckas padora Ne 1. «[lomyuenue
JTUJICHA U U3YYECHHUE €0 CBOUCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETUYECKOTO KayuyKa U pE3UHBI




10

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUH,
TOMOJIOTMUECKUH Psit. ALETHIIEH —
IIPOCTEUIINI NTPEACTaBUTEIb AJIKUHOB

11

Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

12

ApeHsbl: 6eH30J1 ¥ TOIyoJ. TOKCUYHOCTh
apeHoB

13

['eneTnueckas cB3b yriaeBOAOPOIOB,
MIPUHAJUICKAIUX K PA3IUYHBIM KJIaccaM

14

[TpupogHBIE HCTOYHUKH YTICBOIOPOIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIE He(QTIHBIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu

15

IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIE He(QTIHBIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu

16

KonrponsHas pabota no pasaeny
«YTIIeBOIOPOABD)

17

[IpenenbHbIC OTHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHo. BomopoaHas cBsi3b

18

MHOroaToMHbIE CIIUPTHI: ATHJICHTIIMKOIb U
TJIMIICPUH

19

@DeHoI: CTPOECHUE MOJIEKYIIBI, (PU3NYECKHE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20

Anpaerunpl: GopManbaeTru u
areTanbaerug. AueTod

21

OnHOOCHOBHBIE IIPEeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs ¥ YKCYCHasI

22

ITpakTruyeckas padora Ne 2. «CBoicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaSI 1 OJICMHOBAas KHCJIOThI, KaK
IpEaACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEeE JEeHCTBIE

25

CrnosxHble 3(¢uphl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

Xupsr: runponus, npuMeHeHue,
OunoJsornueckast pojb )KUPOB

27

VYTaeBobl: COCTaB, Kilaccuukanus.
Bakueiiue npeacraBuTeNn: TIIIOK03a,
bpykTOo3a, caxapo3a

28

Kpaxmai u nemitono3a Kak NpupoIHbie
MOJIMMEPDI

29

KonTpospHas padoTa 1o pazaeny
«Kucnopoacoaepxaiiue opraHudecKie
coenuHeHMs»/ Beepoccuiickas
poBepouHas pabota

30

OO01ast XapakTepUCTHKA a30TCOAECPIKALUX
OpTraHUYECKUX COCITUHECHUM /
Bcepoccuiickas nmpoBepouHas padbota

31

AMUHBI: METHJIAMHWH ¥ aHUJINH

32

AMUHOKHUCIIOTHI Kak aM(pOTEPHBIE
OpraHUYECKHE COCTUHEHUS, HX
Ounosiornueckoe 3HaueHue. [lenTu bl
benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSITUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN l
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN. 1
IInactmaccel, KaydykH, BOJIOKHA
OBIIEE KOJMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoabHbBIe
Bcero P
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

XUMHUYECKUH 3eMEHT. ATOM. DJIEKTPOHHAS
KOH(UTryparus aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHUYECKUX AieMeHToB [[. 1.
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX AIEMEHTOB U UX COCIMHEHHM 110
rpynnaM u nepuogam. 3HaueHue
MEPUONUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHToB [[.M. MeHaeneena B
Pa3BUTUHU HAyKU

Crpoenue BelecTBa. XMMUYECKAs CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOU CBs3U. BonopoaHas CBA3b

BanenTHOCTh. DNEKTPOOTPHUIIATETLHOCTb.
Crenennb okucieHus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsTHE O TUCTIEPCHBIX CHCTEMaX.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BeIecTBa B pacTBOpE




Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHWYECKUX COeAMHEHNN. [ 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukamnmsi XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.
3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH
COXpaHEHUA U IIPEBPALIECHUS JHEPTUH IIPU
XUMHUYCCKUX peaKI_[I/IHX

CxopocTts peakiuu. OOpaTuMbIe PEaKIIuH.
XHUMUYECKOE paBHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

11

DnexTponuTHueckas auccormanus. [lonstue
0 BojiopoiHOM Tokasarese (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIICCTB

12

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE
peaxiuu. [TonsiTre 00 srekTponuse
pacIuIaBOB U PacTBOPOB COJNEH

13

KonrtponsHast pabota 1o pasaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHN»

14

Mertaiubl, ux noyioxkenue B [lepuoanyeckoii
CHCTEME XUMHUYECKHUX AeMeHToB []. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIJIOB




15

CmuiaBbl METAIUIOB. DJIEKTPOXUMUYECKUH DS
HaIpsDKEHUN METaJUIOB

16

XUMHYecKre CBOMCTBA BayKHEHIIIIX
MeTaJUIOB (HATpUH, Kaaui, KaJabIllui, MarHui,
ATIOMUHUN) U UX COCTUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[TpakTrueckas padota Ne 2. "Pemenne
SKCIIEPUMEHTAJIBHBIX 3aa4 [0 TeMe
«MeTtamib»"

20

HewmeTamisl, ux MonoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB /1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOKMCTBA HEMETAJIOB.
AmoTponusi HeMeTauIoB (Ha puMepe
KHCJIOpOJIa, cepbl, pocdopa u yriaeposa)

22

XHUMHYECKUE CBOMCTBA FAJIONE€HOB, CEPBI U UX
COCIMHEHU I

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCTUHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEpOAa, KPEMHHUS U
HUX COeINHEHNN

25

IIpuMeHeHNEe Ba)KHEUIINX HEMETAJUIOB U UX
COEIUHEHUI

26

O06001IeHrEe U cUCTEMaTU3aIMs 3HAHUI 110




TeMe «HeMmertaimiely. Berauciaenus no
YpaBHEHUSAM XUMHUUYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"HemeTtammsr"»

)3 KonTponpHas pabota mo Temam «MeTauib 1
n «Hemertamner»

29 Heoprannueckue u opraHm4eckue KUCIOTHI. )
Heopranuueckuie 1 OpraHM4ecKkue OCHOBAHMS
AMdoTepHbIe HEOPTaHUYECKUE U

30 OopraHu4ecKue coeAnHeHus. [ eHeTnueckas 1
CBSI3b HEOPTraHUYECKUX U OPTraHUYECKUX
BCIIISCTB
Poisip XuMuH B 00eCIIeUeHHH SKOJIOTHYECKOH,

31 SHEPTETUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEAUITUHBI
[IpencraBnenus 00 0OIMMX HAYYHBIX

32 MPUHIMIAX TPOMBIILICHHOTO TOJTYYEHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUPE BELECTB U MATEPUATIOB 1

34 XUMUSA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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