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HOACHUTEJBHAS 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CPEIHEro OO0IIero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpa3zoBatenpHOM ctangapte COO, ¢ yuérom Konuenuu npenogaBanust y4eOHOTo
npeaMeTa «XuMHsS» B 00pa3oBaTellbHBIX opranu3anusx Poccuiickoit deaepainumy,
pealin3yIoIKX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJI0XKEHUN
«Crparerun pazButus Bociutanusi B Poccuiickoit @enepanuu Ha nepuona 1o 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKE MPOrpaMMbl MO XMUMHH, K OIMpPEIEICHUIO
oOuielt crpaTteruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHUSL O0YUYaIOIINXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJNIEH,
COJICp)KaHMsI, pPe3yJbTaTOB OOYy4YeHHS W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

XHUMHYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBSIETCS HEOThEMJIEMOM 4YacThio HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro O0O0pa3oBaHUs. T IIEHHOCTU KacarTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U MpUpOJHON cpene. Peannsyercsa xumuueckoe oOpazoBaHHE OOY4YaIOIIMXCS Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus CpeICTBAMU y4eOHOT0 peaMeTa « XUMHUsD,
COJIEp’)KaHME M TIOCTPOCHHME KOTOPOro OIpEAeNieHbl B MporpamMMe MO XUMHH C
y4€ToM crenuuKy HayKd XHMHUH, €€ 3HAUYCHUS B MO3HAHUU MPHUPOILI U B
MaTepUaAIbHOMN JKM3HU OOIIECTBA, a TAKKe ¢ YUETOM OOIIMX IEJIe U MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHHUE CHCTEMbl CpEIHEro  OoOIIero
oOpazoBanus B Poccuiickoii @enepanmu.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IUBUJIM3ALIMH, B CO3IaHUU HOBOM 0a3bl MaTepUaibHOW KYJbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3JIaHUE 1IEJIOCTHOrO MPE/ICTaBICHHUsI 00 OKPY)KAIOIEM MHUpPE KaK O €IUHCTBE
OpPUPOBI U YEJIOBEKa, KOTOpoe (POopMUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MHUpPA, OCO3HAHUS B3aWMOCBSA3M MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTAMU MPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M >KU3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XUMHsI Kak Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOIMMHU LEISIMU U NPUHLMIIAMU CPEIHEro OOLIero
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKHW3Hb COLMYMA, MPOJOKECHHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0ECleuyMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOrooOpasust
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pAa3BUTHEM  3HAHWUH HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MPEICTaBICHUN O CTPOCHUH BeliecTB. CBefeHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSl B Pa3BUTHUU — OT YIJIEBOJOPOAOB JIO CIOKHBIX OMOJOrMYECKH aKTUBHBIX
coelMHeHU. B Kypce  OpraHM4ecKOl  XMMHM  MOJYy4arOT  pPa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUsI NMEpPBOHAYAJIbHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3YyYEHHBI Ha YpPOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHMs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJO0JIOTMYECKUX MO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MNPUMEHEHHH, a4 TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs AONOoHseTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COZIEpaHUsI, UMEIOIIUMHU KYJIbTYpPOJOTHYECKHII U TMPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TMOHMMAHMIO B3aMMOCBSI3M XUMUU C JPYTUMH HAayKaMmH,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEILHONW U MPAKTUUECKON AEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUU
U TIPAKTUYECKUX TTPUIIOKEHUM XUMUM, TOMOTalOT BBIMTYCKHUKY OPUEHTUPOBAThCS B
OOIIECTBEHHO ¥ JWUYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICIMBATH HHPOPMAITHIO U IPUMEHSATH €€ JIs TOTIOJTHEHUS 3HAHUH,
pELIEHUS] HHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0OBATENIbCKUX 3a1a4. B
LIEJIOM COJIepXKaHWe y4yeOHOro mpeamera «XuUMHsS» JaHHOTO YpPOBHS W3Yy4YCHHS
OPUEHTUPOBAHO Ha (GOPMHUPOBAHUE Y O0YUAIOIMIUXCSI MUPOBO33PEHYECKOM OCHOBBI
Uit oHUMaHus  (prtocopckux wWaeH, TakuX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpPa, O0YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHEM, I03HABAEMOCTb ITPUPOIHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
W pelieHus TMPOTUBOPEUMI MEXKIYy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
PENOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYECKUX MpoOiem, a
TaK)Ke MpodsieM cOepeXeHHs] YPHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/AHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHuss 3agad  BOCHUTAHWS, PAa3BUTHS U COLHMAIMA3AIUU
00y4Yaromuxcs MTPUHATHIE MPOrPaMMOM IO XUMHUHU TMOJXOJbI K OIpPEACTICHUIO
CONIEp)KaHMsI M TIOCTPOCHHUS TpeaMera TMpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUM, UMEIOIINX 0a30BOE 3HAUEHUE JIJIsl PA3ITUYHbIX
BUJIOB JIEATEIHHOCTH: pEIIeHUs mpobjieM, TIOWCKa, aHauu3a W 00paboTKu
uH(popManuy, HEOOXOAMMBIX JJISi TMPHOOPETEHUs ONbITa MPAKTUYECKOW H
UCCJIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHErO 00IIero 00pa3oBaHus, IPU ONPEIEICHUN
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJe H3ydeHHs] MNpeaMeTa HarpaBiIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON
NEATEIbHOCTH YE€JIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJIMYECKOM TOYKHM 3PEHMSI TaKOW MOAXOJ K OMNPEACICHHUIO LEeJel H3ydeHHUs
IpeaMeTa SIBJIETCS BIIOJHE OMpaBIaHHbIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH X
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX PEAKIINI, HEOOXOUMBIX JJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XWMHYECKUX SIBJICHUW, MMEIOIIUX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTepUCTUKA LIeJIeH U 3a/1a4 U3Y4CHUS
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpelHero odimiero odpazoBanus. CeronHs B
MPENOJaBaHNN XMMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE COAEpKaHHUsI OOYy4YeHMs, OpPHUEHTUPOBAHHOW Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHUHU, a (PYHKUMOHATBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOI'O MOJYYEHUS 3HAHUN U IPUMEHEHHUS X B PEAIbHOM JKU3HHM JIJIs1 PELLICHUS
MPAKTUYECKUX 3a/au.

B cBsA3U € 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a]1a4yH, KaK:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
(dopMUpOBaHUE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMM), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [JIsl PA3IMYHBIX BHJIOB
JESITEIbHOCTU: PEUIeHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTKM HMH(popManuy,
HEOOXOUMBIX JJIs1 NPUOOPETEHUS OIbITa AESATENbHOCTH, KOTOPasi 3AHMMAET BaXKHOE
MECTO B IO3HAHWM XHMHM, a TAKXKE Uil OLUEHKH C IO3MIMUA 3KOJIOTrHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKUX IIPOLECCOB HA OPraHU3M
YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSAMHU, UCIIOIB30BaTh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
palMOHAIBHOTO MPUPOONOIb30BaHNUs, MTOMOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSX, CBA3AHHBIX C XUMHUUYECKUMH SIBICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero oouero oopa3zoBanusi, cocrapisieT 68 yacon: B 10 kimacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKor XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3yYEHHUs] BEIIECTB M HX IPEBpAILCHMI:
O3HAKOMJIEHHE ¢ 00pa3llaMi OPraHUYECKUX BEUIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAONIOJACHUE M OMNHCAHHE
JEMOHCTPALlMOHHBIX OINBITOB IO IPEBPAIICHUIO OPraHWYECKHX BEUIECTB IIPH
HarpeBaHuH (IUIaBJIEHUE, OOYIIIMBaHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAN. DTUJIEH U IMPOIMIIEH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEUIINKA NPEICTAaBUTEIb aJKUHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuveckue  ceoucmea  (peaxyuu
2aN02EHUPOBANHUS U HUMPOBAHUS), NONyYeHUe U npumeHeHue. TOKCUYHOCTb apEHOB.



['eneTnueckast CBA3b MEXAY YIIE€BOAOPOAAMH, MPUHAJICKANUMU K Pa3IUYHBIM
KJIacCaM.

[IpupoaHbIE WCTOYHHMKH YIVIEBOAOPOAOB. IIpUpOOHBIM ra3 W IONYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHs BEIIECTB M WX MpeBpaIleHUi:
O3HAKOMJICHHE ¢ 00pa3laMu IIacCTMacC, Kay4yKoB U pe3HHbI, KoJuteKuuu «HepTb»
U «YTOJb», MOACTUPOBAHUE MOJIEKYJ YTJIEBOJOPOAOB U TalOT€HOIMPON3BOMAHBIX,
MPOBEACHNE MPAKTUYECKON PabOThI: MOTyYEHHUE ITUIICHA U U3YUYEHHUE €O CBOMCTB.

Pacuérnsle 3amaun.

Bbluucnenuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKUWH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

Kucisioponcoaep:kaiue opraHn4ecKue coe{uHeHust

IIpenenbHble OAHOATOMHBIE CHOUPTHL. METaHOI W 3TaHON: CTPOCHHME,
dbusznuecknue M XUMHUYECKHE CBOMCTBA (pPEeakiMh C AaKTUBHBIMU METaJUIaMH,
rajJloreHOBOOPOiaMHU, TOpPEHHuE), MNpUMeHeHHue. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAaHOJIA U ATAHOJIA HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbI€  CHOUPTHL.  DTUJIEHIJIMKOIb W  TJHMIEPUH: CTPOCHHE,
dusznueckne W XUMHUYECKHME CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peaklMsi Ha MHOrOaTOMHbIE CHOUPTHI). [leiicTBue Ha
Opranu3M 4esoBeka. [[puMeHneHne rimiepruHa u 3TUICHTIIUKOIIS.

®deHon: cTpoeHUE MOJEKYNbl, (U3MUECKHMEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts (enona. [Ipumenenue denona.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
dusnueckre U XUMHYECKHE CBOMCTBA (PEaKIMKM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEaKIUH), OTYyYCHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeIeNIbHBIC KAPOOHOBBIC KHCJIOTHL. MypaBbiHAS U YKCYCHAS
KHUCIIOTBI: CTpOeHUe, GU3NUEeCKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBa, 00IIME JIs
KJIacca KUCJIOT, pPeakius 3Tepuukaim), noaydeHue u npuMmeHenue. CteapuHoBas
Y OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBUE.

CnoxHbie 2(GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['maponus
cinoxHbIX 2¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYraeBonpl:  cocraB, Kiaccupukanus — yrieBogoB  (MOHO-, JHU- W
noyicaxapunl). [II0ko3a — mpocTeHIuii MOHOCAXapuI: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbI, (PU3MYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCHUIOM
menu(ll), okrcaeHne aMmMuagHBIM pacTBOpOM okcuia cepedpa(l), BoccraHoBIeHHE,
OpO’KEeHHE TIII0KO3bl), HAX0XKIEHHE B PUPOJIE, IPUMEHEHUE, OUOIOrUYECKast pOJib.
®otocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemirono3a Kak NpupoaHble nojmMepsl. CTpoeHHe Kpaxmana U
HEeUTtoNo3bl. DPU3MYECKHME W XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIH3,
KAueCTBEHHAsl PEAKIUs C UOJOM).

DOKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M HX TMPEBPAILICHUMN:
npoBeJieHNEe, HAOIOEHNEe W OINMMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE ATaHOJIA
okcugiom wmenu(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJACHCTBHE TIJIHMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (oKMcIeHHEe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBue Kpaxmajia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOT'O BEIECTBA WJIM MPOJAYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepxalire OpraHnuecKiue COeqUHEHUS.

AMMHOKHCIIOTHI KaK aM(OTepHbIe OpraHnveckue coequuenus. Guznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpUMepe TiauuuHa). buonorudeckoe
3HAYEHUE aMUHOKHUCHOT. [lenTubl.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOPUYHAsT M TPETUYHAs CTPyKTypa O€NKoB. XMMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, IEHATYpAINsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3yY€HHsS BEUIECTB M WX IMPEBPALLECHUN:
HaOJIOICHUE W OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYparus OCITKOB IpH
HarpeBaHWM, IIBETHBIC PEAKITNN OETKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHbIE TIOHSITUSI XUMUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENECHb MOJIMMEPU3AINK, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHACHCAIIUS.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbI€ CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBA3EU NPU U3YYEHUU OPraHUYECKON XWMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX eCTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHATHUH, SBJISIONIUXCS CUCTEMHBIMHU JUIS OTJICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAIM3, CHHTE3, KiIacCU(UKaIMs, MEePUOJIUIHOCTh, HAOIIOACHUE,
U3MepeHre, YIKCIIEPUMEHT, MOJICITUPOBAHNE.

dusmka: MaTepus, DJHEpPrus, macca, aToMm, DJIGKTPOH, MOJIEeKYyJa,
DHEPreTUYCCKUM YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUITBI UX H3MEPCHHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHMOJOTMYCCKM AaKTHUBHBIC BemiecTBa (OCIIKHM, YTJIEBOMABI, JKUPHI,
(bepMeHTHI).

['eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTLINBO,
PECYPCBI.

TexHomorusi: mNHINEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITUE CPECTBA, JICKAPCTBCHHBIC M KOCMETHYCCKUE TIPerapaThl, MaTepraibl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN JJIEMEHT. ATOM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeleHUs] JIEKTPOHOB MO0 OpOUTAIIM B aTOMax
3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHASI KOH(PUTYpaIUs aTOMOB.

Ilepnonnuecknii 3axkoH u lleprnoanueckas cucrema XUMUYECKUAX dJIEMEHTOB /.
N. Menpneneea. CBsi3b MEPUOIMYECKOrO 3aKOoHA W Ilepuoauueckor CHCTEMBI
xuMpueckux asnemeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEUIECTB IO TpymdnaM M TepUojiam.
3HavYeHre MepUoANYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIEHTHAsl HEMOJIApHAs W MOJsipHAsi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI M1 AaHHUOHBI.

BemectBa MOJEKYASIpHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEUIECTB OT TUIIA KPUCTAILINYECKON PELIETKHU.



[lonsaTe O gucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBIL.
MaccoBast 101 BEILIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknarypa
HEOPraHWYECKUX BELIECTB. ['‘eHeThdecKas CBA3b HEOPraHUYECKUX BEILIECTB,
NPUHAUICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumuueckas  peaknusa.  Knaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHUYECKOW M OpPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHUs MacChl BELIECTB,
3aKOH COXPAHEHHUS ¥ NIPEBPALIEHUS SJHEPTUU TP XUMHUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3M4HbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHUUYECKOEe paBHOBecHE. DakTOpbl, BIMSIONME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnexTponuTudeckas nuccoruarus. CUibHbIC U clladbie 3MeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHCITUTENBHO-BOCCTAH OBUTEBHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX NPEBPALLICHUMN:
nemoHctpauus Tadbmun «llepruoguyeckas cucrema xumudeckux snemeHton 1. W
MenaeneeBay, U3ydyeHUE MOAENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OIKCAaHUE JEMOHCTPALMOHHBIX U JJaOOPAaTOPHBIX ONBITOB (Pa3JI0KEHUE MEPOKCUIA
BOAOPOJA B IIPUCYTCTBUM KaTalIM3aTOPa, ONPEAECICHUE CPENBI pACTBOPOB BEIIECTB
C IOMOIIIbI0 YHUBEPCAILHOTO MHANKATOPA, peaKLMi HOHHOIO0 0OMEHa), TPOBECHHE
IPAKTUYECKON padoThl «BiusiHUe pa3nyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaxkum».

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEAaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHI C UCITOIB30BAHUEM ITOHATHS «MACCOBAs 1OJIA
BEILECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilomoxxenme HemerannoB B Ilepmoamyeckonn  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKre CBOICTBA HEMETAUIOB. AJUIOTPONHUA HEMETAIOB (Ha NpUMepe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEUIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepomsa U KpPEeMHHs)) W MX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOACOAEP/KAIUX KUCIOT, BOZOPOIHBIX COCAMHEHUN ).

[IpuMeHeHnEe Ba)KHEUIIMX HEMETAINIOB U KX COEMHEHUM.

Meramibl. [lonoxenue meramioB B Ilepruonnyeckoil cucreMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O6mue ¢usndeckue cBoiictBa meTamioB. CIUiaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN sl HAMPSHKEHUN METaJUIoB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATpUM, KaJIUM, KaJIbITUH,
MarHui, allfOMUHUHN, IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCAMHEHUI.

OO6mume cnocoObl MonmydeHus: MeTauioB. IIpuMeHeHre MeTaimioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB M WX MPEBpAICHUM:
U3Y4YCHHE KOJUIEKIUM «MeTael U CIulaBbl», 00paslloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1ay, HAOJIOJCHUE W ONUCAaHUE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aWMOJICUCTBUE THUIAPOKCHIA ATIOMHHHUS C PacTBOpPAMU
KHCJIOT U IIEJ0YEH, KAUECTBEHHbIEC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérnrble 3agaun.

Pacuérer maccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJIHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMUA U KU3HDb

Ponp xumum B 00ecCTieUeHUH SKOJOTHYECKOM, DHEPreTUIECKON W THUIIEBOM
0€30MacCHOCTH, Pa3BUTUU MEAULUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX MTPOMBIIUIEHHOTO
MOJIYYEHUS BaXKHEHIIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE Marepualibl, Kpackh, CTEKIO, KepaMHKa,
Marepuaibl sl SJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

Xumug W 37J0pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
pernapaToB, MpaBuia 0€30MaCHOr0 UCMOJb30BaHUS IPENapaToOB OBITOBOM XUMUHU B
IMOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MeXNpeAMETHBIX  CBA3€H TpU  U3ydyeHUHW oOmed u
Heopranndeckoi xumuu B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCTOJIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK M TOHSATUH, SBISIOUIUXCS
CHUCTEMHBIMHM ISl OTAECIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUSA: HAy4YHBIM (PAaKkT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HaOII0/IeHNE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPECHUE, SIBJICHUE.

®u3nka: MaTepusi, SHEPIHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOIl, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knerka, opraHu3M, JKOocHcTeMma, Ouochepa, Makpo- U
MUKPORJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
peECYpCHI.

TexHonorusi: XMMHYECKasi MPOMBIILUICHHOCTh, METALTYPrusi, MPOU3BOJICTBO
CTPOUTEJIbHBIX MaTEpPUAIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, IHILIEBAs
POMBIIUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TPENaparoB, MNPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpPHUaJIoB,
3JIEKTPOHHAS MPOMBILIJIEHHOCTh, HAHOTEXHOJIOT U U.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yibTaraM OCBOCHMUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABIISETCS CUCTEMHO-ACSITETFHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TIpaxIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIM ¥ CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
cOpPMUPOBAHHOCTh ONBITA TIO3HABATENHLHOW W MPAKTHUECKOH eATENbHOCTU
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPEJCTAaBIICHUS O COIMAJIbHBIX HOPMax M TMpaBUiaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTU IIPU CO3AaHUU YUEOHBIX
IIPOEKTOB, PEIICHUN YIYECOHBIX U MTO3HABATENBHBIX 33]1a4, BHITIOJIHECHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHUs, JIOTUKY U
apryMEHTBI JPYTUuX MpU aHAJIN3€ PA3IMYHbBIX BUJOB YUCOHOU JIESITEIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOILIEHHS K HCTOPUYECKOMY U HAY4YHOMY HACJIEAUIO
OTE€YECTBEHHOM XUMUH;

YBOXEHHUSI K TIPOIECCY TBOPUECTBA B O0JACTH TEOPUM W TPAKTHYECKOTO
MPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, YTO JIOCTHIXKEHUSI HAYKU €CTh pe3yJbTar
JUINTETTbHBIX ~ HAOMIOACHWH, KPOIOTJIMBBIX  JKCIIEPUMEHTATBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca 1 MO3HABATENIbHBIX MOTUBOB B MIOJY4E€HHUHU U MOCIEYIOIEM aHATTN3E
nH(OpMAITH O TTePETOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBCHHONW XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XMMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHUMAaHUsl I[IEHHOCTEM 310poBOro W 0Oe30macHOro oOpa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0E€30MacHOTO OOpaIlIeHus] C BEMIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MOHUMAaHUSl LEHHOCTH TPaBWJ HWHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCTEACTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIEHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3Y4EHHIO Npodeccuil pa3ingyHOro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpasoBaHusi, Oyayiieil npodeccur W peaau3alu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUIM, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTUYECKOM HaIpaBIECHHOCTH, YMEHUSs
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
LIMBWIM3ALMH: B €€ TYMaHUCTUYECKON HAPABIEHHOCTH U BaXKHOM POJIM B CO3/IaHUH
HOBOM 0a3pl MaTepUaibHOM KYJIbTYPhl, PEIIEHUU TJIO00ANbHBIX MpoOJIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U 9KOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0r0 4JieHa 00IEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
HoJyJaeMble 3HAHUS JJIsl aHaJIM3a U OOBSICHEHHUS SIBJICHUM OKPY’KaloLEro Mupa u



IPOUCXOAAIINX B HEM U3MEHEHUH, yMEHUS JieiaTh 0OOCHOBAHHBIC 3aKIIFOUCHHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS IAHHBIX C IIEITBI0 TTOJTYYeHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIONB30BaTh XUMHUYECKUE 3HAHUS IS
penIeHus MpooJIeM B PEaTbHBIX JKU3HEHHBIX CUTYAITUX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIhCKON NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrnoHaIbHOM

NEATEIIbHOCTHU.
METAIIPEJMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS y4e€OHOro mpeamera «XuUMUs» Ha
YPOBHE CpeIHEro 00IIero 00pa30BaHus BKIIOYAIOT:

3HaYUMBble i1 (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYYAIOIIHUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PUKY METOJOB IO3HAHUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, cucTtemMa, HaydHbld (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Ucciel0BaHNue, HAOII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT U JApYyrue);

YHUBEpCalbHblEe yuyeOHbIE JeHCTBUS (TO3HABaTeIbHbIE, KOMMYHUKATUBHBIC,

pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
I'PaMOTHOCTH M COITUAIIBHON KOMITETCHIIMH 00 y4JaroIInXCs;
CIIOCOOHOCTH 00 yJarommxcst UCITIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U yHUBEpCaJIbHbIE y4eOHbIE
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpenMeTHsle pe3ynbTaTbl OTPAXKAKOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4EOHBIMU  TI03HABATEIbHBIMM, KOMMYHHMKAaTHUBHBIMU M  PETYJISTUBHBIMU
JECUCTBUSIMU.

OBaagenne YHHMBEpPCATbHBIMH y4eOHBIMU MO3HABATEJbHBIMH
AefCTBUAMMU:

1) 6a30BbIE JTOTNYECKHE AeiCTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpPOBaThb  IMPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpEAEIATh UENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCHTB PE3YJIbTAThI JEATEIBHOCTH C NOCTABICHHBIMU LEISIMU;

UCIIOIBb30BaTh IPU OCBOCHHMM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICIIAITh XapaKTEPHbIE MPU3HAKU TOHATUA W YCTAaHABJIMBAaTh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUHM I KJIAcCU(PUKAUMUU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOII) 3JIEMEHTa, XUMHUECKas (popMyIia, ypaBHEHUE XUMUUECKON PEAKIIIH
— IIpU pEIIEHUU Y4EOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a7ad, NMPUMEHSITH
Ha3BaHHbIE MOJEJbHBIE MPEJACTABICHUS IS BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4acMbIX BEIIECTB U XUMUYECKUX PEAKIIMM.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YyJIbTAaTOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MTOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 33/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B
IIO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IPEJICTaBIICHNU, KPUTUYECKH OLICHHUBATh eé JIOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

WCTIOJIb30BaTh HAYUHBIH S3BIK B KAYECTBE CPENICTBA IIPU pabOTe C XUMUIECKOU
uHbopMaIMeil: MPUMEHITh MEXIpeIMeTHble ((pU3nueckrue M MaTeMaTUYecKue)
3HAKU U CUMBOJIBI, (hOpMYIibl, aOOpeBUATYpPbl, HOMEHKIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJIS AHOCTH.

OsgJ1aieHHe YHUBEpPCATbHBIMH KOMMYHUKATHBHBIMH J1€ICTBHSIMH:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbI B XOJI¢ AUajora W/UiH
IUCKYCCUHU,  BBICKa3blBaTh  HUAEH, (QOPMYIUPOBATH  CBOM  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITOJTHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealu3aliid yueOHOro MpoeKTa U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CYXKJIeHHS 1 0OMEHA MHCHUSIMH.

OsgJ1aieHHe YHUBEPCATbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JesITeIbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTb U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpPEAJIaraéMblii adrOpUTM JAEUCTBUNA INpHU
BBIMIOJIHEHUM Y4EOHBIX M HCCIENOBAaTENbCKUX 3a/ad, BBIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JICATEILHOCTH HAa OCHOBE CaMOaHalln3a u
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHH B IO3HAHUU SBJICHUMN IIPUPOIBL,



B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOJUMOM JJI pEHICHUS] MPAKTUYECKUX 33]]a4 U SKOJOTUUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U PUPOIHON CPEJIE;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XUMHUYECKUH DSJIEMEHT, aTOM, D3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass M COKpaliéHHasi), MOJb, MOJISIpHas
Macca, MOJISIpPHbIA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPpyMa, pajauKa,
U30MEPHSI, U30MEPBI, TOMOJIOTUMYECKUI PsIJT, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOJIEPIKAILIME COEAUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAUHEHUs); TEOPUM M 3aKOHBI (TE€OpUs CTPOEHUS
oprannueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHUs MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMHUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeXalle B OCHOBE IMOHUMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHMUYECKUX
ABJICHUM, (AKTOJIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXHEHIINX OPraHUYECKUX BEUIECTB B OBITY H
MIPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHUMW BBISBISITH XapaKTE€pHbIE MPU3HAKK TOHSTHIA,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHITHUS MpU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILLCHUI OPraHUYECKUX COEIUHEHHUII;

c(OpMUPOBAHHOCTh YMEHUI HCIONb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpraHMYEeCKHMX BEIIECTB M yPAaBHCHMM XWMHUYECKUX PEaKIIHil,
U3rOTABJIMBATh MOJEIM MOJEKYJ OPraHWYeCKHX BEIECTB JJIsi WUIIOCTPALMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAJIEKHOCTh HM3YyYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOAOPOMABI, KHCIOPOJI U a30TCOACpKAIIHEC
COEJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTh WM Ha3BaHUS II0
cuctematuieckot HomeHkiatype (IUPAC), a taxke NTpPUBOIUTH TPUBHAILHBIC
Ha3BaHMs OTNEIbHBIX OPraHUYECKHX BEIIEeCTB (PTHJICH, MPOIMWJIEH, alleTUJICH,
ATUJIEHIJIMKONb, TIHIEpUH, (eHol, (HopMallbIeTH, aleTaablerusl, MypaBbuHas
KHCJIOTa, YKCYCHAs KHUCJI0Ta, OJIECMHOBAs KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUIbI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHUSI TPUMEHATH TOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. bytiepoBa st 00bSICHEHUS! 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;



c(OpMUPOBAHHOCTb YMEHUI XapaKTEpU30BaTh COCTaB, CTPOECHUE, PUZNUECKUE
U XHMHUYECKME CBOMCTBA THUIUYHBIX NPEICTABUTENCH PpA3IMYHBIX KJIACCOB
OpraHWYeCcKUX BEMIeCTB (METaH, 3TaH, dTHJIEH, IPOIUIICH, alleTUjIeH, OyTaaueH-1,3,
MeTHII0yTaauen-1,3, 6eH3051, METaHOJI, 3TaHOJI, STUJICHIJIMKOIIb, TJIUIEPUH, PEHO,
aleTalbJIeTu, MypaBbUHAsl U YKCYCHasl KUCIOTHI, TJII0K03a, KpaxmaJl, 1eJUT0103a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATH T'€HETHUECKYIO CBSI3b MEXAY HUMHU
YPAaBHEHUSIMU COOTBETCTBYIOLIUX XHMHYECKHMX PEAKIHMA C MCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

C(OPMHUPOBAHHOCTb YMEHHUS XapaKTEpPU30BaTh UCTOUYHUKU YIIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX MEPEePaOOTKU U MPAKTUUECKOE
MPUMEHEHUE IPOAYKTOB MepepadoTKY;

C(OPMUPOBAHHOCTb YMEHUN TMPOBOAUTH BBIUKCICHHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM IMPOAYKTa
pEeaKUnHy IO U3BECTHBIM Macce, 00BEMY, KOIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB
WIN IPOAYKTOB PEAKIINHN);

chOpMHUPOBAHHOCTh YMEHHUM BIAACTh CHCTEMOW 3HAHWK 00 OCHOBHBIX
METO/IaX HAyYHOrO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU NPU W3YUEHUU BELIECTB U
XUMHUYECKUX ABJICHUH (HaOI0eHIE, U3MEPEHNE, IKCIIEPUMEHT, MOIETTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMHUYECKHE 3HAaHUA JUIsl NPUHITHS pPEUICHUH B
KOHKPETHBIX JKMU3HEHHBIX CHTyalUsX, CBSI3aHHBIX C BEIIECTBAMM M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUia MOJb30BaHUS XUMHUYECKOM
nocyfaod u 1abopaTopHBIM OOOpYJAOBAaHHMEM, a TaK)Ke MpaBWiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMNOJHEHHUIO JIJAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHMHM IIJJAHUPOBaTb W BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (IIPEBpALIEHUSI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH, MTOITYUCHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPraHUYECKHUX BELIECTB,
JeHaTypalus OeJIKOB IIPU HarpeBaHUH, LIBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHHKH OE€30MaCHOCTH TpH OOpalleHWHu C BEIIeCTBAMU H
1a00paTOpHBIM  OOOpPYIOBAaHUEM, IMPENCTABIATh PE3YJIbTAThl  XUMHUYECKOIO
JKcliepuMeHTa B (OpME 3alKMCH YPAaBHEHH COOTBETCTBYIOLIUX pEaKUUd U
(opMynHpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
undopmaru, HTEpHET U Apyrux);

cOpMUPOBAHHOCTL ~ YMEHHMH  coOJtOAaTh  TpaBWja  SKOJOTHUYECKHU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATENBHOCTH B LEJSAX
COXPaHEHHUsSI CBOETO 3/I0pPOBbsi M OKPYXKAIOLIEH MPUPOJHON Cpeapl, OCO3HABATH



OMAacCHOCTh BO3JCHCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIEHUSI W TMPEIOTBPAIIEHUS] WX BPEIHOrO BO3IACHCTBUS HAa OPraHu3M
YeJI0BEKa;

JUIs 00Y4YarOIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/IaX TO3HAHHUS BEIIECTB H
XUMHUYECKUX SIBJICHU;

JUISL CJICTIBIX M CJIA0OBUIAIMMX OOYYaIOIMMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

dbopmyL.
11 KJIACC

[IpenmeTHBIC pE3yIbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUS OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM: O XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUM SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOU
rPaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4 U DKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 3I0POBbIO U IIPUPOIHOM CpeJie;

BJIQJICHUE  CHUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE MMOHATHS (XHUMHUYCCKUN 3JIEMEHT, aToM, u30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATENILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOAHAS), KPUCTALIUYECKAs PEIIETKa,
TUINBl  XUMHYECKUX  PEAKIUW, PACTBOP, DJIEKTPOJUTBI, HEIIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JAUCCOLHUALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peaklni, XUMHUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPrUU
P XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XHUMHH,
MHMPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE INMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (haKTOJOTHUUECKHUE CBEJICHUS O CBOMCTBAx,
COCTaBe, MOJYYCHUU U 0€30MaCHOM HCIOJIb30BAHUM BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U NMPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEPHbIC MPHU3HAKW TTOHSATHH,
YCTaHABJIMBATh UX B3aWUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOIIUE MOHSITUSA MPH
ONHMCAaHUM HEOPraHMYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT  BEIIECTB M  YpPaBHEHUM XUMUUYECKUX  PEaKIIUH,



cucreMarndeckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIbHBIX
HEOPraHWUYECKUX BEIIEeCTB (YrapHbIM ra3, YIJIEKUCHIBIA Ta3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENIEATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMCHTOB B COCIMHCHMSIX Pa3IUYHOrO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBAJICHTHAs, HOHHAS, METAINTNYECKAsl, BOJOPO/IHASI) B COSUHEHUAX, THUIT
KPUCTATUYECKON PEIMETKM KOHKPETHOTO BEIECTBa (aTOMHAasi, MOJICKYJIsIpHAs,
WOHHAs, METAJUTMYECKas ), XapaKTep CPeIbl B BOJHBIX PAaCTBOPAaX HEOPTraHUYCCKUX
COCIMHEHUN;

c(hOpMHUPOBAHHOCTH YMCHUI yCTaHABJIMBATh PUHAIICKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEASIEHHOMY KJacCy/Tpyrime
COCIMHEHUN (TMPOCTHIE BEIIECTBA — METAUIBI U HEMETAJIbI, OKCUIBI, OCHOBAHMUS,
KHUCIIOThI, aM(OTEPHbIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI TIEPHUOINIECKOTO 3akoHa JI.
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

chOpMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »dJIeMeHTOB |4 mepuonoB Ilepuoanyueckoil cucTeMbl
XxuMHuueckux syemeHToB JI. M. MeHneneeBa, UCHOJB3ysS MOHATUSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB XMMHUYECKHX JJICMEHTOB M MX COCIWHCHUH IO TEpUOaaM |
rpynnam [lepuonnyeckoii cucremsl xumudeckux 3yeMeHToB . . Menneneesa;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIIECTBOBAHHE TEHETHMUECKOW CBSI3M MEXIAY HEOPraHWYECKUMHU
BEIIECTBAMU C MTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

c(hOpPMUPOBAHHOCTh YMEHHS KIACCH(PHUIIMPOBATh XMUMHUYECKUE PEAKIIUU TIO0
pa3IMYHBIM TpHU3HAKaM (YHCIIy W COCTaBy PEarupylonuX BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHCICHHS SJEMEHTOB, 0O0paTUMOCTH
peaKlry, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJIATh YPaBHEHUS PEaKUUW Pa3IMYHbIX
THUIIOB, TTOJTHBIC W COKPAIICHHBIC YPaBHEHUS PEAKIIUii HOHHOTO OOMEHA, YIUTHIBAs
YCIIOBUS, TIPH KOTOPBIX 3TH PEaKIINH UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKLUM, TMOJATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pAa3IMYHBIX HEOPTaHWMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BEIIICCTB;



chOpMUPOBAHHOCTh ~YMEHUW  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOrO OaliaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBHCHMOCTHU OT BHEIIHero Bo3aencTBus (npuniun Jle lllarense);

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUYECKHE TPOIIECCHI,
JeXallle B OCHOBE IMPOMBIIIJIEHHOTO MOJYy4YeHHUsI CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh TMPEACTABICHHN 00 OOIIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCIEHUS C HCIIOJIb30BAaHUEM
TTOHSTHUS «MaCCOBast IOJISI BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMHUYECKUX PEAKIUAX, MacChl BEUIECTBA WIM 00bEMa Tra30B MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCe€ WIH O00BEMY OJHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEIIECTB, TEIUIOBOro 3(¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod u JabopaTopHbIM OOOpPYAOBAHHMEM, a TaKXkKe IMpaBuia OOpalleHHs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh U BBIMOJHITH XUMHYECKUM
AKCHEPUMEHT (pa3yIoKEHUE IMEPOKCHIA BOAOPOAA B MPHUCYTCTBUU KarTaau3aropa,
OMpEJIETICHUE Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIHHOTO
WHJIMKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU PEAKIIUH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
teMam «Metaie»y U «Hemerannaby) B COOTBETCTBUM C MPaBWIAMH TEXHUKHU
0e30MmacHOCTH IpU OOpAIlEHUH C BEUIECTBAMH U JIaDOPaTOPHBIM 000pPYIOBAaHUEM,
NPENICTABISATh PE3yJbTaThl XUMUYECKOTO JKCIepuMeHTa B (opMe 3alucu
yYpaBHEHHI COOTBETCTBYIOMINX PEaKINi U POPMYyTUPOBATH BEIBOBI HA OCHOBE 3THX
PE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUECKYIO
MH(pOpMAIMIO, TMOJIY4aeMyld U3 pa3HbIX MCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYyHUKaluu, UHTEpHET U Ipyrux);

cOpMUPOBAHHOCTL ~ YMEHHMH  coOJMtOAaTh  TpaBWja  JKOJOTHUYECKHU
11e1eco00pa3Horo TOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B IEJSAX
COXpPAHEHHMsI CBOEr0 3/I0POBbSI U OKPYXAIOIIEH MPUPOMHONU Cpellbl, OCO3HABAThH
OMacCHOCTh BO3JICMCTBUS Ha JKMBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAS



cmbici mokasarens [IJIK, mosicHITP Ha mpuMmepax CrocoObl YMEHBIICHHUS U
MPEIOTBPAILICHUS UX BPEIHOTO BO3JCUCTBUS HA OPTaHU3M YEJI0BEKA;

JUIs 00Y4YarOIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CICTBIX W CIA0OBUIAIMMX OOYJaIOMMXCA: YMEHHE HMCIOJb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMMHAYECKUX

dbopmyL.
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[Ipenmer oprannyeckoit xumud. Teopus
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Paznena 3. XumMus ¥ KU3Hb

3.1 XUMUSA U )KU3HD

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4acoB

Bcero

13

34

KoHTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
oOpa3oBaTe/ibHbIE

pecypcnl






HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

. Tema ypoka

IIpenmeT opran4eckor Xumun, eé
BO3HUKHOBEHME, PA3BUTHE U 3HAYECHUE

Teopus cTpoeHUS OPraHHUIECKIX
2 coenunennit A. M. byTtieposa, eé
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kiaccupukanuu
opraHudeckux Beuiects. Homenknartypa
(cucremaruueckasi) U TpUBHAJIbHbBIE
Ha3BaHUs OPraHUYECKUX BEUIECTB
AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUH PSJT
MeraH 1 3TaH — npocTenme
MIPE/ICTAaBUTEININ AJIKAaHOB

6 AJKeHBI: COCTaB U CTPOEHHE, CBOMCTBA

OTHIIEH U IPONUJIEH — IPOCTENINE

IPEJCTaBUTENN aJIKEHOB

[Tpaktnueckas padora Ne 1. «Ilonydenue

ATUJIEHA U U3YYEHUE €r0 CBOMCTBY

Anxanuensl. byraguen-1,3 u

9 metunOyraauen-1,3. [lony4yenune
CHUHTETUYECKOr 0 KayuyKa U PE3UHbI

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3y4YeHHS

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

18

19

20

AJKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKHUM PSI.
AnietrieH — MpoCTeUIIniA
MIPEICTAaBUTEIb AJIKWHOB

Beruncnenns no ypaBHeHUIO0 XUMUYECKON
peakuuu

Apenbl: 0€H301 U TOJIyoJI. TOKCHYHOCTh
apeHoB

I'enernueckas cBS3b YrieBoa0poaonB,
IMpUHAJJIC)KAIIHNX K Pa3JIM9YHbIM KJjIaCCaM

IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:
NPUPOIHBINA T'a3 U IOy THEIE HEPTSIHBIE
raspl, He)Th U IPOAYKTHI €€ nepepadoTKu
[TpupoaHBIC HCTOYHUKHU YTIEBOIOPOIOB:
HPUPOAHBIN T'a3 U MOy THEIE HEPTIHbIE
ra3el, HeTh U TPOAYKTHI €€ mepepad oTKH
KonTponpsHas pabora mo pazmeny
«YTI1eBOAOPOIBI»

[TpenenbHBIC OHOATOMHBIE CITUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b
MHOroaToMHbI€ CITUPTHL: STUIICHTIIUKOIb
U TIUICPUH

®deHou: cTpoeHHE MOJIEKYJIbI,
¢bu3nyeckne U XMMHUYECKHUe CBOICTBA,
MPUMEHEHUE

Anpaerupl: GopMabaCru 1
areranpaerng. AIeToH
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OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE

KHUCJIOTBI: MypaBbUHasl U YKCyCHas

[TpaxkTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHoBas ¥ 0JIEMHOBAs KUCIIOTHI, KaK
IIPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT

MbL1a KaK COIM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOLIIee AelcTBIE

CrnoxHble 3QUpPbI KaK TPOU3BOAHbBIE

Kap6OHOBBIX KU CJIOT. FI/II[pOJ'II/IS CJIOKHBIX

3¢upoB
Kupsl: rugponus, npuMeHeHue,
OuoJsioruyeckasi poib KUPOB

VYrieBoasl: cocTaB, KJIacCH PUKaAIIUS.
Baxxnelimme npencTaBuTeNn: II0K03a,
bpykTO3a, caxaposa

Kpaxman u 11emui0J103a Kak IpUpOIHbIE
MOJIMMEPbI

KontponpHas pabota o pasaeny
«Kucnoponconepxaiiyie opraHnyecKue
COEIMHEHUSD)

AMUHBI: METUJIAMUH U aHWIUH
AMUHOKHCIIOTHI KaKk aM(OoTepHbIe
OpPraHUYEeCKUEe COSAMHEHMS, UX
Ouonorunyeckoe 3HaueHue. [lentusl
benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEITUHEHUS



OCHOBHBIE TOHATHS XUMHHU

33
BBICOKOMOJIEKYJIIPHBIX COEAMHEHHH
OcCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

IInacTmaccel, kKaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



11 KUIACC

Ne
n/n

KoaunuecTBo 4acoB

Tema ypoka KonTtpoJbHbie
Bcero
padoThI

XUMHAYECKUI DIIEMEHT. ATOM.
DNeKTpOHHAs KOH(UTYpaIHsi aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XHMHYECKHX 31eMeHToB JI. 1.
MenneneeBa, UX CB3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCAMHEHUI
10 TPYIIIAM U [TepruoiaM. 3Ha4eHHE
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB JI.M. Menaeneera
B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUECKasi CBS3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHuUs 1
KOBAJIEHTHOM CBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.

Crenenb okucnenus. Bemectsa

MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO

CTpOEHUs

[TonsiTrie 0 AUCHEPCHBIX CHCTEMAX.

HcTrnHHBIE U KOJIJIOUTHBIE PaCTBOPHI. 1
MaccoBas 107151 BeliecTBa B pacTBOpe

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypcesl
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Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckas cBsi3b HEOPraHMYECKUX
BEIIIECTB, Pa3JUYHBIX KJIACCOB

Krnaccudukanus XMuMUIECKUX PeaKkiuii B
HEOPraHWYECKON M OPraHNYECKOW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKIHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

[Tpaktuyeckas pabota Ne 1. «BiusHue
pa3nuyHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKIium»

DNEKTPOTUTUYICCKAS THCCOLIHAIINS.
[TousTie 0 BomopoauoM mokaszatene (PH)
pactBopa. Peakiini HOHHOTO OOMEHa.
I'unposns opraHndeckux u
HEOPraHUYECKHUX BEIICCTB

OKHUCIUTETHLHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacCTBOPOB COJIEH

KontponpHas pabota o pasneny
((TeOpCTI/IquKI/IC OCHOBBI XUMHUHN»

MeTanibl, UX MOJI0KEHHUE B
[Tepuonnyeckoil cucreMe XMMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTpoeHHs aToMoB. O0Imue
(u3HYecKre CBOMCTBA METAJIIOB
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CrimaBbl METAJIOB. DIEKTPOXUMHUYECKUM
Pl HAPSKEHUM METAILIIOB

XUMHUYECKHE CBOUCTBA BaKHEHIITNX
METaJUIOB (HATPUA, KA, KaJIbIIUH,
MarHui, aJJIOMAHUI) U UX COCAUHCHUH

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

XUMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COeTUHEHUN

[TpaxkTnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 IO TEME
«MeTtanae»"

Hemerasibl, uX monoXeHUE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB
duznyeckre CBOWCTBA HEMETAJITIOB.
AJnoTponus HeMeTaJioB (Ha IpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)
XUMHYECKHE CBOWCTBA rajlor€HOB, CEPHI U
HUX COEIWHEHUI

XuMHUYecKHe CBOMCTBA a30Ta, pocdopa u
HUX COCIUHEHUN

XuMHUYECKHE CBOICTBA yriaepoaa, KpeMHUs
U UX COEIUHEHUN

[IpuMeHeHu e BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI
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O0001IEeHNE U CUCTEMATHU3aLUs 3HAHUH 110
Teme «HemeTtanne». BerauciaeHus mo
YPaBHEHHSIM XUMUYECKUX PEAKIINI U
TEPMOXUMUY ECKHE PaCU EThI

[TpakTnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemeramibl"»

KonrtponpHas pabora 1o remam
«Mertas» 1
«Hemerannsi»/Beepoccuiickas
poBepoYHas pabora

Heopranunueckue u opraHuyeckue
KuciaoTel. Heopranmueckue u
OpraHUYeCcKHue OCHOBAHUS

AmdoTepHbIe HEOpraHUYeCKHue U
OpraHU4ecKue COeMHEHMs. [ 'eHeTnyueckas
CBSA3b HEOPraHWYECKUX U OPraHUYECKHX
BEIIECTB

Poine xumuu B obecrieueHnn
9KOJIOTUYECKOH, DHEPr€TUY ECKOM U
NUILEBOH 0€30IacCHOCTH, Pa3BUTHH
MEINULAHBI

[TpencraBienus 00 00X HAYYHBIX
IPUHLIMAIIAX TPOMBIIIJIEHHOT'O IIOJTy4EeHUs
Ba)KHEUIIINX BEIECCTB

UYenoBek B MUPE BEILIECTB U MATEPUAIIOB

XUMHS U 310POBBE YEIIOBEKA



OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A.

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOANYECKHUE MATEPHUAJIBI JJJIS1 YUUTEJIA

1. I'abpuensn O.C., CnaakoB C.A.. Xumus. Meronnyeckue peKoOMeH/ Ialluu.
[Tpumepnbie padoune nporpammsel.10-11 kmaccst

2. O.C.I'abpuensan u ap. Xumus 10. ba3oBblil ypoBEeHb:METOANUECKOE ITOCOOUE
3. O.C. I'abpuensn, C.A. CnaaxoB. Xumusi. 10 kiacc. bazoBblil ypoBeHb:
paboyas TeTpaab

4. O.C. I'abpuensa, N.B. Tpuryouunk. Xumus. 10 kimacc. ba3oBsiit ypoBeHb:
MIPOBEPOUHBIE U KOHTPOJIbHBIE PAOOTHI

5. T'abpuensa O.C. u ap. Xumus. 11 knacc. ba3oBblil ypoBeHb: METOAMUYECKOE
nocooue.

6. O.C. I'abpuensn, C.A. CnaakoB. Xumus. 11 kmacc. bazoBblit ypoBeHb:
paboyas TeTpaab

7. O.C. I'abpuensu, U.B. Tpurybunk. Xumus. 11 knacc. ba3oBblii ypoBeHb:



MIPOBEPOYHBIC M KOHTPOJbHBIE PAOOTHI

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://chemistry-chemists.com/index.html DnexTpoHHsIii xkypHaT "XUMHUKH 1
xumus'.

2 http://www.hij.ru/ XKypnaan "Xumus 1 )ku3Hb".

3. http://www.alhimik.ru PyOpuku: coBeTbl aOUTYpUEHTY, YIUTEIIO XUMHUH,
CIIPaBOYHUK (TTOI00PKA TaOJIUI] M CIIPABOYHBIX MAaTEPHAJIOB), BECenast XUMUs,
HOBOCTH, OJIUMITHA/IBI, KYHCTKamepa (MHTEPECHBIC HCTOPUUYCSCKUE CBEIICHHS )

4. http://c-books.narod.ru Jlureparypa mo xumuu

5. http://1september.ru/. XKypnan "1 ceHTaOps" 11 yuUTENICH U HE TOJIBKO
(paboThI HCCIIEIOBATEIHCKOTO XapaKTepa)

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOJIbHBINA TTOPTAT
CO CChUIKaMH Ha 00pa3oBaTesIbHbIC CAUTHI IO XUMHH

7. www.periodictable.ru Coopauk craTeil 0 XUMHYECKUX DIIEMEHTAX,
WLTFOCTPHPOBAHHBIN SKCIIEPUMEHTAMHU

8. https://lesson.edu.ru






