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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPETHEro OOIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B  DeaepalibHOM  TOCYIApPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBadusi y4eOHOTO
npeaMeTa « XUMHUs» B 00pa30BaTeNbHBIX opranm3anusx Poccuiickoit denepanun,
peann3youmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX TOJIOKEHHI
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsbkenue IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3paboTKe MpOrpamMMmbl MO XHUMHUHU, K OMPEICIICHUIO
oO1eit ctpareruu oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydaroUUXCsl CpeCTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHIentyanbHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
CoNlepKaHUs, PE3yJNbTaTOB OOy4YeHHWs U TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHnue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM peau3aluv  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIOUYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHhI
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJTHON cpene. PeanmsyeTcss xumMudeckoe oOpa3oBaHUE OOYyYarONUXCsl Ha
YPOBHE CpeTHero o0IIero 00pa3oBaHus CPEACTBAMH YIEOHOTO TIpeaAMeTa « XUMUS,
COZECP/)KAHUE U TOCTPOEHUE KOTOPOTO ONPEAENIEHBI B IMPOTpaMME IO XUMHUU C
y4€ToM creuu@uKkd HaykKu XUMHUM, €€ 3HA4eHHs B IO3HAHMM MPUPOJABI U B
MaTepHaIbHON KU3HHU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH M MPUHLUIIOB,
XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEero oO0Iero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOM LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEepHAIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JJaHUE TICJIOCTHOTO TMPEJCTABICHUS 00 OKPYXKAIOMEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEeKa, KOTopoe (GOpMHpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMHU W BO3MOXKHBIMH 00JIaCTSIMU IPUMECHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUs CTajna
HEOTHEMJIEMOHN YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEITHOTO
TpyJa W >KM3HH KakJI0ro wieHa oOmectBa. COBpeMEHHas XMMHsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUIEHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — ChIPbEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENMA W MPUHIMIAMH CPEIHEro OOIIero
oOpa3oBanus cojepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a30BbIl YpPOBEHD
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM IS  BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMA, IIPOJOJIKEHHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas M HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXKaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xumuu. GopMuUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuaia u 0OyCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCAMHEHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeICTaBIICHUI 0 CTpOoeHUH BenlecTB. CBeieHus 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOAOB JO CIIOKHBIX OMOJIOIMYECKH aKTHUBHBIX
coenquHeHui. B Kypce  opraHMyeckod — XMMHM ~— MOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO OOpa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIIVH.

[Ton HOBBIM yriaoMm 3peHusi B npeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBAaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUsSD» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3ULIUMN,



riy0ke TOHATh HMCTOPUYECKOE HW3MEHEeHHe (QYHKIUH OSTOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEKaHus AonosHseTcs B Kypcax 10 u 11 kitaccoB aneMenTaMu
COJIep’KaHus, UMEIOUIMMH KYyJIbTYypOJOTHUECKUNA U TPHUKIAJHON XapakTtep. OTu
3HaHUS CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUU C JIPYTUMHU HAayKaMu,
PacKphIBAIOT €€ POJIb B O3HABATEIBHON U MPAKTUYECKOM eI TeIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHMSI K TIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUM XUMUU, TTIOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJIEeMax, CBSI3aHHBIX C XHMHEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAIIUIO U IPUMEHSTH €€ JIJIs TOTIOJTHCHUS 3HAHUMH,
pelIeHus] THTEIIEKTYalbHbIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIEp’KaHue Yy4eOHOro mpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y O0YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIE TOHMMaHUA (QUIOCOPCKUX UICH, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTraHMYEeCKOro0 MHUpa, O0YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, TTI03HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYUI MEXIy HOBBIMU (AKTaMU U TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAIOB.

B nmmane pemeHuss 3a7ad  BOCIMTAHMS, Ppa3BUTUS U COLMAIM3ALUU
oOyyJaroumxcsi MpUHATBIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENETIECHUI0
COJIEp’KaHUs M TOCTPOCHUA TpeaMeTa IMpeaycMaTpuBaioT (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIONINX 0a30BOE 3HAUYCHUE JIJISI Pa3IMUHbBIX
BUJIOB JICSITEIIbHOCTU: pEIIeHUs MpoOJeM, IOUCKa, aHaiau3a M o0padoTKu
uHopMaIuy, HEOOXOAUMBIX HJisi TNPUOOPETEHUS] ONbITa TNPAKTUYECKON U
UCCIIEIOBATENbCKON JESTEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TMO3HAHHUU
XUMUH.

B mnpaktuke mnpemnomaBaHHs XMMHMHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TAaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONpeeIeHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1€ H3y4yeHUs IMpeAMeTa HampaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKOM HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JeSATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUs TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied W3ydeHUs
IpeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LEISIMHU H3yY€HHUs MpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBHISAIOTCA:

e (opMHpPOBaHHWE CHCTEMbl XHMHYECKHX 3HAaHWH KaK BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKAT KITFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBLHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHIIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C HCTOpUEH UX
Pa3BUTHUA U CTAHOBIICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOIUMBIX I MPUOOPETEHUSI YMEHU I
OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOMN ¥ MMOBCEAHEBHON KHU3HHU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpalIeH s ¢ BEUECTBAMH.

Hapsiny ¢ aTum, copepikaTelbHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHUs
npeaMeTa B MporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMU NPUOPUTETAMHU B CHUCTEME CpeHero ooiero odpazoBanusi. CerojiHs B
IPENoAaBaHUK XUMHH B OOJIBIICH CTENEHH OTAAETCS MPEAIOYTECHHE TPAKTUIECKON
KOMIIOHEHTE  COJep)KaHUsi OOy4YeHUs, OPHEHTUPOBAHHONW Ha IOATOTOBKY
BBIMTYCKHUKA 00111e00pa30BaTEIbHON OpraHu3alii, BIAJCIONIETO HE HAOOpOM
3HaHWW, a (YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSIMH
AKTUBHOTO TOJYyYEHUS 3HAHUW U IPUMEHEHUS UX B PEATHHOU KU3HU IS PEIICHUS
NPAKTHYECKHX 3a7ad.

B cBsi31 ¢ 3TUM IIpH U3YYCHUU TpeaMeTa «XUMHUSD TOMUHHUPYIOIIEe 3HAYCHHUE
pPUOOPETAIOT TAKUE MU U 33/1a4H, KaK:

amanrtanusi o0yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHue y OOy4yarOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE [UISI Pa3IUYHBIX BHUIOB
JeSTEIIbHOCTH: PelIeHus1 mpo0jeM, TTONcKa, aHaiu3a U 00paboTku MHGpOpMAIUH,
HEOOXOUMBIX JJIsI MPUOOPETEHUS OIBITA IEATETHPHOCTH, KOTOPasi 3aHUMaET BaXKHOE
MECTO B TO3HAHWU XUMHH, a TakKe ISl OICHKU C TMO3HMIUNA 3KOJIOTHYECKON
0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOILIECCOB HAa OPTraHU3M
YeJIoBEKa U MPUPOIHYIO CPEay;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJICEHHOCTH XUMHUH, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX IpoOiieM
palMOHAIBHOTO MPUPOIONOIB30BaHNUs, OTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero ooOmiero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOUN obnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUHU, Ha 0a30BOM YPOBHE
cpemHero oo1miero oopasoBaHus, coctapiseT 68 dacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kiacce — 34 vaca (1 yac B Heneoo).



COJEPXKXAHME OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPTAHNYECKON XUMUM

[IpenmMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaTOB. Te€opus CTPOEHUSI OPraHUYECKUX
coequnenut A. M. bytiepoBa, e€ ocHOBHBIE TTo10KeHH. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYECKHUX BellecTB. [ omomnorus, wu3oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE ¢ 00pa3iaMu OPraHuYeCKUX BEIIECTB U MaTEepHalaMi Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOJIOCHUE W OIKCAHUE
JEMOHCTPAlMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPH
HarpeBaHuM (IU1aBjieHUe, OOyTJIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHI psa. MeraH M 3TaH —
MPOCTEUINE TPEICTABUTEIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPONUIEH —
MPOCTEUINE TIPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJTYYeHUE U TPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayuyyKa U PEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AllETHIIEH
— MPOCTEHIIMIA TpenCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYecKue Hu
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FAJIOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUsI U HUTPOBAHUSA), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmae, cmpoeHue,  ¢uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoLyuenue u npumenerue. TOKCUIHOCTb apEHOB.



I'eneTnueckas CBsI3b MEXKIY YIVIEBOJOPOJAAMH, MPUHAMICKAIIMMA K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYTHBIE
HedTsaubie ra3el. HedThs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaJuTUYeCKHil), nuposn3. IIpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHMS BEIIECTB M HX IPEBpaLICHUI:
03HAaKOMJIEHHE C 00pa3liaMy I1acTMace, KayuyyKoB M pe3uHsl, kosutekunu «HedTb»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJTIEBOJOPOJIOB M IaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThl: OMyYEHHUE FTUIICHA U U3YUECHHE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0OBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaepxaniue opranueckue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKUE CBOMCTBA (pEaKkUUM C aKTUBHBIMH METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuEe METaHOJIa M ATaHOJIAa HA OPTraHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBHL. ODTUJEHIVIMKOAb M  T[JMIEPUH: CTPOCHHE,
¢uznueckne W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEaklMs Ha MHOTOaTOMHble crupThl). [leficTBue Ha
opraHusM uesoBeka. [ Ipumenenue rimueprusa U 3THIICHIIAKOJIS.

deHon: cTpoeHHE MOJIEKYNbI, (U3NYECKUE UM XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U xkemouwvl. DoOpMambIEruj, aUETAIBICTHA: CTPOCHHE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (peaklUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHas
KUCJIOTBI: CTpOEHUE, (PU3nUecKre U XUMUYECKUE CBOWCTBA (CBOMCTBA, O0IIKE s
KJ1acca KMCIIOT, peaklysl dTepuduKalyn), oirydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KHUCIJIOTHI KaK MPEACTAaBUTEIM BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cioxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCU(HUKauus  YIJIEBOJOB  (MOHO-, JU- H
nosicaxapuabl). ['oko3a — npocTerimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUYIECKHE CBOMCTBA (B3aMMOICHCTBHUE C TUIPOKCHIOM
meau(Il), okucienne amMuadHbIM pacTBOpoM okcuza cepedpa(l), BoccranoBiieHue,
Opo’keHue TII0KO3b]), HAaX0XKICHNUE B IPUPO/JIE, TPUMEHEHHE, OMOIOTHYECKas POJib.
®dorocunTe3. OpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noinumepbl. CTpoeHue Kpaxmaia u
HeuroNIo3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAs PEAKIHs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmaiaa C HOIOM),
MPOBE/ICHHE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKLMU 0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIMH).

A3oTcozepKalme OpraHu4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHnndeckue coequHeHus. dusndeckue u
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMeEpe TiulMHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KaYeCTBEHHBIE PEaKITuu Ha OCIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEIIECTB U MX MPEBpALICHUN:
HaAOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OEIKOB Mpu
HarpeBaHUM, [IBETHbIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIUs U MOJUKOHIECHCAIHS.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HX MPEBpaICHUN:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3el MPU U3YYEHUN OPraHUYECKON XMMHUU B
10 kmacce OCYHIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSATUHN, SBISIOMUXCA CUCTEMHBIMH JJISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIUM3, CHHTE3, KIacCH(pHUKAIUs, TePUOAUYHOCTb, HAOIIOIEHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTIMPOBAHUE.

dusmka: wmarepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
DPHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MYECKUE BETUYUHBI U SUHUIIBI UX U3MEpPEHUSI.

buonorusi: kierka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCcuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OCNKH, YIJIEBOABI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparhbl, MaTEpUAaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 31eMeHT. AToMm. Snpo aroma, H30TONBI. DJIEKTPOHHAs
00010YKa. DHEPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOUTalu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMmeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpyHmamM U TIEPUOAAM.
3HauYeHHE NMEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsi KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okucieHus. OHbI: KATHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.



[IonsTie o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas noJis BEECTBA B PaCTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCIMHEHU. Howmenxkmatypa
HEOPraHMYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknus. Krmaccupukamuss  XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHHS YIHEPTUH MPU XUMHUECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [Hlatense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie dyeKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTPaJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAIbHBIE METOJbl K3YyYEHHUS BEHIECTB U HMX MPEBpaAlCHUN:
nemoHcTpanus Tabsmn «[lepuoanueckas cucremMa XxuMudeckux 3meMenToB J[. 1.
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK, HAOMIOIeHUE U
OMHUCaHUE JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIECHUE CPEALl PACTBOPOB BELIECTB
C TIOMOIIIbIO YHUBEPCAITBHOTO MHANKATOPA, PEAKIIMH HOHHOTO 00OMEHA), TPOBEICHHE
IPaKTHUECKON paboThl «BnusiHue pa3nuvHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peakuum.

Pacuérurle 3amayn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM ITOHATHS «MaccoBas J0JIs
BEIIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilomoxxenne HemetaiuioB B llepuoguueckon  cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAINIOB (HA IpuUMepe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIUX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHSI) W HMX  COCAUHEHHM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IpuMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCITMHEHUM.

Mertamnbl. [lonoxenue meramoB B llepruoanyeckor CUCTEME XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTtajuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUYECKUH PsI/i HAIIPSKEHUN METAJIOB.



XUMUYECKUE CBOMCTBA Ba)KHEUIHUX METAJUIOB (HATPUM, KaJWi, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHHUs BELIECTB W MX IPEBPALLCHHIA:
U3y4eHHEe KOJUIeKUUu «MeTamibl U CIUIaBb», 00pa3l0oB HEMETAJUIOB, pEIICHHE
OKCIIEPUMEHTAILHBIX 3a7ad4, HAOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U 1eJI0Yei, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurnle 3amaqn.

Pacuéter maccer BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponb xumum B 00€CrEUEeHUHM HKOJOTMYECKOM, PHEPreTUYECKOW M MUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHbIX [PUHLUIIAX [POMBIILIEHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaibl JJs JEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHWUYECKUE U MUHEPAIbHbBIC
ynoO0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MPENapaToOB OBITOBOM XUMHUU B
MIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBSI3H.

Peanuzamusi  MeXNpenMETHBIX CBSi3ed MpU  HU3yUYCHUU OOImeHd W
HEOPraHUYECKOM XMMMU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHSTHHA, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIH (DakT, rumoTes3a, 3aKoH,
TEOpWs, aHalM3, CHUHTE3, KiacCUUKAKsA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.

duznka: MaTepusi, IHEPTHS, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NUYECKHE BETUUYMHBI U €IMHMIIBI MX
U3MEPEHUS, CKOPOCTb.



buonorusi:  kneTka, opraHm3M, 2JKOCuUCTeMa, Ouocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE MOPOJIBI, MOJIE3HbIE UCKOIIAeMbIe, TOILTUBO,
peCypcehl.

TexHoNOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUajoB, CEIIbCKOXO3SHCTBEHHOE TPOU3BOACTBO, ITHINEBAs
IPOMBINIICHHOCTh,  (papMaleBTHUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
3JIEKTPOHHASI TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-mMeToaudyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BHIIEICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPaKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WJealaMHd POCCHICKOTO TPa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUSA, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEJILHON M MPAKTUYECKOW JAESITeNbHOCTU
o0y4aromuxcs Mo peanu3aiy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax MW TMPaBUIaX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM IEATEIBHOCTH MPU CO3JaHUU yUEOHBIX
IIPOCKTOB, PEIICHUH YUYSOHBIX 1 O3HABATEIIBHBIX 33/1a4, BBIMOJTHEHUN XUMUYECKIX
HKCMIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTEUECTBCHHON XUMUMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJEHNUN, KPOTOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIN3E
uH(pOpMAaIUU O EPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS;

CITOCOOHOCTH OIIEHWBATh CUTYAIIMH, CBSI3aHHBIC ¢ XUMHYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBAPHUIIECH C
MO3UIIMNA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI ITHX
MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0pOoBOro U 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHusT TmpaBuil 0e30MacHOro OOpallleHus € BELECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU J1€ATEbHOCTH;

MOHUMAHUSI [EHHOCTH TPAaBWJI HWHAMBUAYATIbHOTO M  KOJUIGKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUN U HEMPUSATUS BPEAHBIX MPHUBBIUCK (yHMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypeHUs1);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIEeI0BaTENbCKON
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTME€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HU3YYEHHIO MPOGEeCcCuil pa3TuyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHHUS K TPYy, JIOASIM TPyla U pe3yibTaTaM TPYAOBON AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3aldd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10r14eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM, BIMSIHUS
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;

OCO3HaHUS HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHXKEHUM XUMUU IS
pelieHus: BONpOCOB PALIMOHATILHOTO TPUPOIOTNIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEl OKPYXKaroLIEH
IPUPOJHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
MOCIIEACTBUSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HAJIMYUs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OTbITa NesTEeNbHOCTH HKOJIOTMYECKOM HaAIpPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
NpPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) IEHHOCTH HAYYHOT'O MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH s  COBPEMEHHOM
MBUJIM3AIMY: B €€ TYMaHUCTUYECKOW HAITPaBJICHHOCTH U BaKHOM POJIA B CO3/IaHUU
HOBOM 0a3pl MaTepuallbHOW KYJbTYphl, pEUIEHUH TJI00aJbHBIX IpolJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCHEIIHOTO TPY/a ¥ KOJOTUYECKH KOM(POPTHOM KU3HU KaKI0T0 WieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAHHUS CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJTydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUNA OKPYXKAIOIIEro MUpa u



IPOUCXOIIIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYESHHSI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA JUIs
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM00Opa30BaHMIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMyHbIX cepax MmpodecCuoHaIbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3ysbTaThl OCBOSHHS yueOHOro mnpeaMera «XUMHS» Ha
YpOBHE cpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A7 (OPMHUPOBAHHUA  MHPOBO33PEHHUS  OOYyUYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W crenupuKy METOAOB TO3HAHUS,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTUs, SIBICHUE,
IPOLIECC, CUCTEMA, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHUE);

yHUBEpCallbHble yueOHble NEHCTBHs (II03HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATEHON
IPAaMOTHOCTH M COIMATTLHON KOMIIETEHITUN O0YyJarOIIINXCS;
CIIOCOOHOCTh oOyJaroImxcst UCITOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B MIO3HABATEIHON U COLMAIbLHOU MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJISATHBHBIMA
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU No3HaBaTeJIbHBIMH
JeCTBUSIMM:

1) 0a30Bble JIOrHYecKUe AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaIHM3UpPOBaThL  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENATh LENU JCSATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPU OCBOCHWUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIh30BaTh COOTBETCTBYIONINE TOHATHS NIl OOBSICHEHHS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWUS W KPUTEpUH IS KJIacCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIECIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUT
3HAK (CHMBOJI) DJIEMEHTA, XUMU4eckas popmyiia, ypaBHEHIE XUMUUYECKON PEaKIIuu
— MpU pEIIeHUHU Y4YeOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

(bopMyIMpOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NESATEITLHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJIsIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHamTu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUAOB B (OpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



dbopMynMpoBaTh 3alpOChl U NPUMEHSTh PAa3MMYHbIE METOJBI NIPHU MOUCKE U
orbope wH(MOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PabOTE C XUMUUECKON
uHpOpMalen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKJIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juaiora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJIHEHUN
XUMHUYECKOIO 3KCIEPUMEHTA, IIPAKTUUYECKONH pabOThl 10 HUCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (popMyIHpoBaTh BHIBOJIBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHMIA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeiaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIHbHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenMeTHble pe3ysnbTaTbl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUH O XHUMHYECKOH  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHON KapPTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW TPUPOBI,



B (opMHUpOBaHMU MBIIUIEHUS M KYJIbTYpPHl JUYHOCTH, €€ (YHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAMMOM AJisl PEIIeHUs] MPAKTHUECKHUX 3a7a4 U SKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CPEAE;

BJIAQJICHUE  CHCTEMOM  XUMHMYECKMX  3HaHMWI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XMMUYECKas]
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHasi), MOJIb, MOJSIpHas
macca, MOJIIpHbIN 00BEM, YIIIEpOHBIN CKENET, (PyHKIMOHANbHAS TPYIINa, paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI U
a30TcoAepXkKalllue COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIIMHEHHMs); TEOPUH M 3aKOHBbI (TEOpUs CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKallie B OCHOBE ITOHMMAaHMs NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (PAKTOIIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHWN BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESATEIbHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHaBIMBAaTh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHHMSI U MPEBPALIEHUN OPraHUYECKUX COEIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(opMysl OpraHMYECKHMX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEakLui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHX BEIIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUU YCTAHABIMBATH NPUHAMICKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAeIEHHOMY
KJIacCy/Tpynmne COeIMHEHUN (yriaeBOJOpPOAbI, KHUCIOPOA M a30TCOAEpIKallue
COEIMHEHMS, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucteMatnyeckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIBHBIC
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITHJIEH, MNPONWIIEH, AalleTHIIEH,
ATWJIEHIJIMKONb, TJUMUEPHUH, (EeHOJ, (OopMalIbIerull, auneTaibAerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
dpyKTO3a, KpaxMa, LeJUIr0J103a, [NINIUH);

cOpPMUPOBAHHOCTh YMEHHUS OIpPENesTh BHJbl XUMHUYECKOW CBSI3H B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATHh IOJOXKEHUS TEOPUM CTPOCHHUS
opranuueckux BemectB A. M. byTiiepoBa /st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;



c(hOpMUPOBAaHHOCTh YMEHU XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUUECKUE
U XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEICTABUTENCH pAa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuiI0yTaaueH-1,3, 0eH30J, METaHOJI, 3TAHOJ, ATUJICHTJIMKOJIb, TJIULEPUH, (HEHOI,
alleTanbIeTu, MypaBbiHasi U YKCYCHAasl KUCJIOTHI, TJII0K03a, Kpaxmall, 1eJITi0103a,
AMHUHOYKCYCHAasl KUCJIOTA), WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIY HUMHU
YPaBHEHUSAMU COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUi C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hopMmyII;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTJI€BOJAOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePaA0OTKU U MPAKTUIECKOE
IPUMEHEHHE IPOAYKTOB NEPEePadbOTKH;

c(hOPMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIUYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANETh CHUCTEMON 3HAHWNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJb3yeMbIX B XUMHUH MPU U3YUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HA0/II0ieHNE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUUYECKHE 3HAHUSA JUIsl MPUHSTHS PpEIIEHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
NOoCyJI0l ¥ J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOPMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOIHATH XHUMHYECCKUUN
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTaHUUYECKHUX BEIIECTB MPU HArPEBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEILECTB,
JeHaTypauus OEJIKOB MPU HArPEBAaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH OE30MaCHOCTH MpU OOpaIEHUH C BELIECTBAMU U
1a00paTOpHBIM  000PYJOBaHMEM, MPEACTABIATH PE3YIbTAThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alKMCH YpPaBHEHUM COOTBETCTBYIOIIUX pEaKIUi U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATH XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHopmaruu, UHTepHeT u a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHUH  coOMoAaTh  MpaBWiia  DKOJIOTHYECKHU
1[€J1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHHS CBOETro 3J0POBBS U OKpY)KAIOIIEH MPHUPOAHON Cpeibl, 0OCO3HABATH



ONaCHOCTh BO3JCHUCTBUS HA YXUBBIE OPTraHU3Mbl ONPEAECIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMepax CrmocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEOHOIO BO3JCHUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHa0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHur JI. bpains ais 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XUMUSD OTPaXKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XMMHYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBICHUNA TPUPOJIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHAITBHON
IPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUST MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, U30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCJICHUS, XMMUYECKasi CBS3b
(xoBaJIeHTHasi, MOHHAsI, METAJJTMYECKas, BOJOPOAHAS ), KpUCTAIITMYECKasl pEIIETKa,
TUIBI ~ XMMUYECKHX  pPEaKUUH, pacTBOp, DJEKTPOJUTBHI, HEIJIEKTPOJIHUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckui 3akon [[. M. Menpneneena,
3aKOH COXPAHEHHUs MAcChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHUX SIBIICHWUU, (DAKTOJOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€30MacHOM UCIOJIb30BAaHUU BXKHEUIIIMX HEOPTraHUYECKHX
BELIECTB B OBITY U MIPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONMCAaHUKM HEOPTAaHUYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUid,



cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHalibHbIE Ha3BaHUSI OTEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbI ras, aMMHak, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, IUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METAaJUIMYECKasi, BOAOPOJIHAsI) B COEIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIUHECHM;

c(hOpMUPOBAHHOCTD yMEHUH yCTaHaBJIMBATh NPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHU,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenaeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DyHKITUU;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, UCHOJNIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHM», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUMHEHUH MO MEpPUOJaM U
rpynmam [lepuoandeckon cuctembl XuMuueckux 3eMeHToB . . Menneneena;

c(hOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHU4YECKUMHU
BELLIECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
b dexTy peaknuu, W3MEHECHHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, 0OpaTMMOCTHU
peaklny, yYaCTUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATH YpPaBHEHHUS PEaKUUi pazIUUHbIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIIOBUSL, IIPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

chOpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPAaclO3HABaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIECTB;



chOpMUPOBAHHOCTh YMEHHUH PACKPHIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJEKTPOHHOrO OasiaHca
ATUX PEAKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT pa3auyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUS] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEICTAaBICHUNA 00 OOIIMX HAyYHBIX MNPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BAaHUEM
MOHSTHS «MaCcCOBast JI0JIS BEIIECTBA B PACTBOPE», 00 BEMHBIX OTHOIICHHH Ta30B MPHU
XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pPEaKlUU
BEIIECTB, TEIIOBOTO 3¢ (}eKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIA MOJH30BAHUS XUMUYIECKON
NOCyJI0 ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMOITHATH XUMHYECCKUN
HKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOAOPOJAa B MPUCYTCTBUM KaTalM3aTopa,
OmpeNieJIeHUEe Cpellbl PacTBOPOB BEUIECTB C MOMOILIBIO YHHUBEPCAIHLHOTO
WHIMKATOPA, BIMSHUE Pa3IU4HbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE peakiuu Ha cyibdar-, kapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMaMm «Metamiby U «Hemeramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U POPMYIMPOBATH BBIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOMU
KOMMYHUKaIuu, IHTepHeT U ApyTux);

chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABAThH
OMacCHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs



cvbicn mokazarens [IJIK, mosicHsaTh Ha mnpumepax crnocoObl YMEHBLICHUS U
PENOTBPALICHUS X BPEIHOTO BO3EHCTBHS HA OPraHU3M YEJIOBEKA;

Ui 00y4aroUIMXCcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHWS BELIECTB HU
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne ni/m Kontponbnbie IIpakTnyeckue
NPOrpaMmblI Bcero oOpa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paznen 1. TeopeTnueckne OCHOBBI OPraHMYeCKOM XMMHUM
IIpenmer oprannueckot xumun. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHble yriieBOOOPOAbI — aJIKaAHbI 2
27 HenpenenbHble yrieBogopoabl: alKeHBI, 6 |
aJKaJNEHbI, ATKUHbI
2.3 ApomaTuieckue yrieBoaopoabl 2
54 [TpupoHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 )
uX nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kucsiopoacoaep:xanue opranniecKue coeUuHeHUsl
3.1 Cnuptel. ®enon 3
39 Anpaerunnl. KapOoHOBBIE KUCTOTHI. 7 ]
CrnoxHuble 3¢upbl
3.3 VYrneBoasl 3 1




Hroro no paszneny 13
Pa3znen 4. A3oTcoaep:kaniue opranHnyeckue coeJuHEeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHnoBanue pa3jieioB U TeEM nudpoBbie
Ne i/m P Kourpoabusie IIpakruueckue (wicpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB 1. . MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaAKIINU 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Metanibl 1
2.2 Hemeramisl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3znea 3. XumMusd u :Knu3HbL
3.1 XuMHA U )KU3HD 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE INIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtposabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[IpenmeTt opraHnyeckol XuMuu, e€
BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YEeCKUX
coequHennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHHUS

[Ipencrasnenue o knaccuukanum
opranudeckux Bemniects. HomeHnkmarypa
(cucremaTuveckas) U TPUBUAIBHBIC
Ha3BaHUSI OPraHMYECKUX BEIIESCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpocTenIIre
NpeACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUieH U NPONWIEH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

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

Ankanuensl. byraauen-1,3 u
MetunoyraaueHn-1,3. [lomyyenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHHS, TOMOJIOTHYECKUN PSII.

10 N
ALIETUIIEH — MPOCTEUIIHIT
MPEACTABUTEND AIKUHOB

1 Beruncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH30J1 1 TOJTyoJI. TOKCHYHOCTH
apeHOB

13 ['eneTnueckas CBs3b yriaeBOAOPOIOB,
MIPUHAUISKAIUX K Pa3IU4YHbIM KJIaccaM
IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHHIE He(TAHBIC
ra3bl, He)Th U IPOJYKTHI €€ mepepaboTKu
IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHHIE He(TAHBIE
rasbl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbnas pabora no pazzaeny
«YTII€eBOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOoJ U 3TaHoi. BoropoaHas cBs3b

13 MHOroaToMHbI€ CIUPTHI: STUIICHTIINKOJIb
Y TJIULEPUH
DEHOJI: CTPOCHUE MOJIEKYJIbI,

19 (bU3MYeCKre U XUMUYECKUE CBOIMCTBA,
IIPUMEHEHNE

20 Ansaeruabl: GopManbaeTua U

areTanbaerug. AneTtod




OHOOCHOBHBIE IIPEebHbIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs M YKCYCHast

2 [TpakTuyeckas pabora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCIIOT

4 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOJOIIIEE JESHCTBIE
CrnoxHble 3(hUpbI KaK MPOU3BOHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

26 XKupsl: runpoan3, NpuMeHeHue,
OuoJIOrnYecKas poib KHUPOB
VYrneBoabl: cocTaB, KiacCUpUKaAIUS.

27 Baxneliue npencraBuTeNu: rioK03a,
bpykTO3a, caxapo3a

)3 Kpaxmai u nenntono3a Kak NpupoIHbIe
MOJIUMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHuyecKue
COEIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMHUHOKHCTIOTHI KaK aM(OTEepHBIC

31 OpraHUYEeCKUE COCAUHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuapt

1 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A




1 OcCHOBHBIE OHATUS XUMHUH )
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/BI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN. 1
[limactmaccel, Kaydyyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThbI

IIpakTnyeckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DNeKTpoHHAass KOHPUTYpaIus aTOMOB

IIepnonnueckuit 3axoH u Ilepuonnueckas
cHCTeMa XUMHYECKuX 3aeMeHToB JI. 1.
MengeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JIECMCHTOB U UX COC[[I/IHGHI/Iﬁ
0 TPYIIIIaM | IepuogaM. 3HaueHne
MIEPUOTMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3nmemenToB [[.M. MenngeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BelecTBa. XMMHUUECKasi CBA3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHast cBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUHBIE PACTBOPBI.
MaccoBas 1015 BEIIECTBA B PACTBOPE




Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUI.
['eHeTnyecKas CBA3b HEOPTaHUIECKUX
BEILIECTB, Pa3INYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peaxiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEIECTB; 3aKOH
COXPaHEHHs U IPEBPALICHHS DHEPTUU TIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiunu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padota Ne 1. «BnusiHue
pa3IMyHbIX (PAKTOPOB HAa CKOPOCTh
XAMHYECKON PEAKIUN)

11

DNEKTPOIUTHYECKAsT TUCCOLUAIIHS.
[Tonsitue o BomopoaHoM nokasarene (pH)
pactBopa. Peakiiuu noHHoro oomeHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEIIECTB

12

OKHUCIHATEEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [Tonsitre 06 a5ekTponuse
pacIiaBoB U pacTBOPOB COJIECH

13

KontponbHas pabora 1o pasaeny
«TeopeTnyeckrie OCHOBBI XHMHUM)

14

Mertamisl, UX MOJI0XKEHUE B
[Tepuoauveckoli cuCTEME XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKre CBONCTBAa METAJIOB




15

CnnaBbl METAIOB. DJIEKTPOXUMHUYECKUN
P HANPSKEHU METAIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, Kaduil, Kaablui,
MarHHii, ATFOMUHHIN) U UX COSTMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEeTMHEHNN

18

XnMHUUYecKre CBOMCTBA IIMHKA, JKelle3a U UX
COEeIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCIEPUMEHTAIBHBIX 3a71a4 110 TeMe
«Meramib»"

20

Hewmeranmsl, ux moyioxeHue B
[lepronnueckoit cucTeMe XMUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAJLIOB.
AJITOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpOJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U
UX COEOUHEHUN

23

XuMHYecKue CBOWCTBa a30Ta, pocdopa u
UX COEIUHEHHI

24

XUMHYECKUE CBOMCTBA yIJiepoa, KpeMHUS
U UX COeTUHEHUN

25

[IprMeHeHrne BaXXHEUIIINX HEMETAUIOB U UX
COECTMHEHUN




26

O0001IeHNEe U cUCTEMATH3AINS 3HAHUH 110
teMe «HemeTamnbely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Permenue
HKCIIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemeraisr"»

28

KonTtponpsHas pabota mo Temam
«Metanael»y n «Hemeramisly

29

Heopranndeckne u opraHuYecKue
KucinoTel. Heopranndeckue u
OpraHUYeCKHe OCHOBAHUS

30

AmM@oTepHbIe HEOpraHu4YecKue 1
OpraHMyecKre coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumuu B O6CCH€‘-I€HI/II/I
AKOJIOTUYECKOM, SJHEPreTUIECKON 1
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEAULIHBI

32

[IpencraBnenust 06 OOIMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYeHHUs
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHPE BCIICCTB U MAaTCpUAIOB

34

XUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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