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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero o0Opa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbIX B DeaepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cTtagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTra «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparerum pa3sBUTHS BocnuTaHud B Poccuiickont
Oepnepanuu Ha nepuos a0 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YeloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanmusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOECHHUE KOTOPOTO OIpPEAEiIEHbl B
nmporpaMme 10 XUMHU C Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOluX 1efned MW MPUHLUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMCHCHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XHWMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHa Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH HEISIMU W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHONO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SBIJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0O ydeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a Takke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHHHu BemlecTB. CBeAeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKUX MO3HIIHM,



rIIy0oXke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMHUYECKHUX PEAKIHSIX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KAaHMs, WMEIOIIMMH KYJbTYPOJOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmHpoBaHrUE y OOYYAIOMIMXCA MHPOBO33PEHYECKONM OCHOBBI IS TOHMMAaHHS
¢unocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUNA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (haKTaMU U  TEOPETUUYECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4JaronmMxcsik NPUHATHIE MNPOrpaMMON IO XUMHUU TMOJAXOJbl K OINPEAEIICHUIO
COJlep)KaHUsl M TOCTPOEHUs TpeIMeTa MpeayCcMaTpuBaloT (HopMUpOBaHHE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku uHpOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIE0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemojgaBaHus XWUMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEAeICHUN
COJIEp>KATEeJIbHOM XapaKTEepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAayKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YECHUS
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMupoBaHHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ atum, comeprxaTelibHas XapaKTepUCTHKA IIeJied U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUUECKONM KOMIIOHEHTE COJEp)KaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHSIMH aKTUBHOTO TMOJIyYCHUs 3HAHUN W MPUMEHEHHs] UX B PEAbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUpPYIOIIEe
3Ha4YeHHe MPUOOPETAIOT TaKKE LENH U 33J]a4, KaK:

amanTanus o0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYeHWE IS Pa3TUYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWUM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(DOPMALIMOHHBIE TEXHOJOTUH JJI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUM W TNPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyarommxcs YOSKIEHHOCTH B TI'YMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNS, TIOTIOTHEHUS SYHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCTIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEHICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yde6HOM maHe cpemHero oOImEro 0O0pa3oBaHUS MPEAMET «XHMHSD
0a30BOro ypoBHS BXOAMUT B COCTaB MpeaMeTHOMN obnacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero odpazoBaHusi, cocTabisieT 68 daco: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUS. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accUpuKaMKM OpraHuyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEIACTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
pU HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuy 3aMeIleHusT M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metwnOyragueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINHA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHME, (PU3MUECKHe WU
XMMHUYECKHE CBOWMCTBA (pEakUuy TUAPUPOBAHUS, raJOreHUpPOBaHUsS, THIpATALUY,
TOPEHMUSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuu raJjoreHMpOBaHHUs U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHUE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPHUHAIICKAIUIMH K
pa3IMyYHBIM KJIacCaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C OOpa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MONyYeHHUE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
dusznyeckue U XHUMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHEe MeTaHOa U 3TaHOJIa Ha OPraHKU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa v 3TUIIECHTJIMKOJIS.

@deHoJI: CTPOCHHME MOJEKYJbl, (U3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIusl 3Tepu(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QHUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['uaponu3
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTtaB, Kiaccu(uKamus ~— yriieBojoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUE U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne amMmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEaKI[Us C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIHPTOB (OKUCIEHHE 3TaHONa
okcuznoM Mmeau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIeHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmemau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHE MPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OeIKOB MpH
HarpeBaHUM, LIBETHBIC PEAKIINK OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3AIUs U MOJUKOHIECHCAIHS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuys MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XWMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKkT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKUE BETUUYUHBI U €JMHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypCHI.

TexHonorusa: MNHUIIEBbIE MPOAYKTbI, OCHOBBI PpALMOHAIBHOTO MHUTaHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumuyeckuii sneMeHT. AToMm. SAapo aroma, H30TONBL. JIEKTPOHHAs
000J10uKa. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. IINEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoamyeckoil cucTeMbl
xuMmudeckux siaeMeHToB Jl. M. MeunaeneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJIeHTHasi HEMOJsipHas W MOJSpHAsi, UOHHAsA, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJIpPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTAaBa BEIIECTBA. TUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHNN. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaMm.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U ciiadbie 31eKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAILCHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuaeckux sjaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAONIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUM HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKOMN PEaAKIUm».

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
@®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U UX COEUHEHHM.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtaiuioB. OOmue ¢guzndeckue cBoiicTBa MeTayioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAITPSYKEHUI METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crocoObl momyueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W OIMCaHHWE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIMU HAa KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUYECKOM, PHEPreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTE€pUAJIOB: BaXXHEUIHME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yAa0OpeHwUsI.

XuUMHSIT W 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIOIb30BaHUS MPENapaToOB OBITOBOM XUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmeH w
HEOpraHu4yeckol XxumMuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, FHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHcTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHoIorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIUsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsD)» Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIUU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaloOlIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
1EJIU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJNbTaThl OCBOCHHS TMpeaMeTa «XHUMHsS» JOCTUTalTCs B
CAVHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaronmxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA I[IO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOr0 BOCIMTAHUS

OCO3HAaHMS 00YyYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH NPH CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENIBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKECHHSI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJICHHUE M TMOCTYNKU CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHA 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHOro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYHAOBOM JAEATEIBLHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHIMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalMAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPOGEeCcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M pean3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSl TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHAIIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU Kak HayKd, OCO3HaHMs €€ poju B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKPYKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKJAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37[aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUYEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh



MOJTydyaeMble 3HAHUA JJIA aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOASAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCMOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOMN 1€ TEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazIu4HbIX chepax npodeccHoHaIbHOM

JESATEIbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIC TOHSATHS, OTpakKaIoIUue
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHENUPUKY METOJO0B TO3HAHUS,
UCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4ueOHBIC NEeWCTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JICVCTBUS B O3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOru4YecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH I KJIACCU(UKANMKM BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKOU
peakiMy — TMPU PEIICHUU Y4EeOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKUX
pEeaKLunii;

dbopMyIUpPOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IUnYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHPoOpMau (HAYy4HO-
NoNyJisIpHasl JIMTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPEJCTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIC METOABI MPU TOUCKE U
orbope wuHPOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHpOpManUeil: NpUMEHATh MEXINpeAMETHble ((usmueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIlMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM NPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X0J1e 00CYXJICHHUSI 1 00MEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITEIbHOCTh, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TNpejaraéMblii ajroputMm ACHCTBUN mpu
BBIMIOJITHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CHOCOO MX pelIeHUs ¢ Y4ETOM IOJMyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHUM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHHM B TO3HAHHM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUICHUS ©  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOJHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHA (XMUMHYECKHI 3JIEMEHT, aToM, >3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJsIpHas
Macca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKAN PAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKAIME COCIUHEHUs, MOHOMEp, IOIUMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA IMPHU
ONMCAHNHU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COCTUHEHNN;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
bopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTAaBIMBATh MOJEIU MOJIEKYJ OPTaHUYECKUX BELIECTB Ui WUIKOCTPALUA UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIUBATh MPHUHA/JICKHOCTh HM3YyUYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K ONPEACICHHOMY
KJIacCy/Tpynne CcoequHEHUN (yriIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCAMHEHMS), JaBaThb KM Ha3BaHUSA II0
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManbIerul, aueTalbIerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJIF0K034,
dpyKTO3a, KpaxMaJ, LEeJUII0J103a, TIULHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS [0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMM BJIQJACTh CHCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUUYECKUX SIBJICHUM (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOM U J1TabOpaTOpHBIM O0OpPYAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalieHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypaIusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMHU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyJIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IIENISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OPTraHW3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHMUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJU XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWHM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM 3JIEMEHT, aToM, M30TOoIN, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUU
pU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHWMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOMN JESITEIILHOCTH YEJIOBEKa,



c(OpPMUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTEpPHbIC MPU3HAKH TMOHITHA,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJ BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  pEaKLHH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c()OPMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJIEHTHOCTh U CTENICHb OKUCIIECHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBSA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX pACTBOPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUIbl, OCHOBAHMUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOUYECKOr0 3aKoHa [,
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anmemeHtoB JI. M. MeHnneneeBa, MCHOJIB3ysl TOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COECIMHEHH
o nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILIECTBOBAHME T€HETHMYECKOM CBS3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEArMpyOIIMX BEIIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKMCIIEHUS JJIEMEHTOB, 00paTUMOCTH
pEeaKlNH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABAThH
OTIBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTE€pU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHMCIECHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIieHUs C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pPYOBaHUEM,
OpPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakluil U (HOpMyIupoOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTuX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXpPaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOLIEH MPUPOTHONU Cpelbl, OCO3HABAaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [I/IK, mosicHAT, Ha TpuMepax CrmocoObl YMEHBIICHUS W
MPEIOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM (undposbie)
Ne i/m Konrposbnusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoilt xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pasnen 2. YraeBonopoast
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHble yriieBogOpPOIbI: AJIKEHBI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U 3 )
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepixamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
CrnoxxHble A(UPBI
33 VYrieBoibt 3 1




Hroro no pazneny

Pa3znen 4. A3oTcoaepxamue opraHnyecKue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Uroro no pazgeny 3
Paspnen S. BeicOKOMOJIEKYISIpHBIE COCAUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpouabusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

Paznen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue BemiectBa. MHOroo6pasue

1.2 4
BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Metaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUUECKHIX )
' BEIIECTB
Uroro no pazgeny 17
Pa3pen 3. XumMus u :Ku3HbL
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHHst OpraHUYEeCKUX

coenunenuiit A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o ki1accuPpuKauu
opraHuyeckux semiectB. Homenkinatypa
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PST

MeraH u 3TaH — NpocTenIIre
MPEICTAaBUTENN ATKAHOB

ANKEHEI: cOCTaB U CTPOCHUC, CBOMCTBaA

OTHIIEH W IPOIHJIEH — MPOCTENIINE
MIPEACTABUTENM AIKEHOB

IIpakTruueckas pabora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHUE €T0 CBOKCTB)

Aunkanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonydenue
CUHTETUUYECKOTO KayuyKa U pEe3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIINN MPEICTABUTEIb AIKHHOB

1 Brluncrienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJIOPOJIOB,
INPUHAIJIEKAIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpuponHbIE HICTOYHUKH YIIIEBOAOPOOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOAOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoroaTroMHble CIUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 ®deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeToH

)1 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl U YKCYCHast

22 [Tpaktuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTaBUTEINN BBICIINX KapOOHOBBIX
KHUCIIOT

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBHe
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, TPUMEHEHHE,
OMoJIOTHYECcKast POJIb KHUPOB
VYrneBojbl: cocTaB, KiacCUPUKAIUS.

27 Baxkueiiime npeacraBuTeNN: TIIOK03a,
dbpykTo3a, caxapo3a

)3 Kpaxman u menirono3a kak mpupoHbie
MOJIUMEPBI
KontponbHas padota mo pasaeny

29 «Kucnopoacoaepxaiiyue opraHu4ecKue
COCTMHEHUS»

30 AMWHBI: METWJIAMUH U aHWJINH
AMUHOKHCTIOTHI KaK aMm(pOoTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabt

0 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSIMHEHUS

13 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIE METOALI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COECAMHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMOB

IIepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX 31emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHHS AaTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHCHUH I10
rpyIIaM U nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okuciecHus. Bentectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[ToHsTHE O TUCIIEPCHBIX CHCTEMaX.
HcTuHHBIC U KOJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHMUYECKUX coequHeHui. [ eneTrnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BiusHue
pa3IMYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoiHOM Mokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anmekTponuse
pacIuiaBoB U pacTBOPOB COJIEH

Kontponbnas padoTa mo pasaeny
«TeopeTnueckne OCHOBbI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHUCTEeME XUMUYeCKuX 351eMeHToB 1. .
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue pu3ndecKkrue CBOMCTBA
METaJJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramnbs»"

20

21

22

Hemeramnbl, nX monoXeHHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONUs HEMETAJIOB (Ha IpUMepe
KHCJIOpOJIa, cepbl, hocdopa u yrieposia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M UX
COE€IMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeINHEHNH

25

IIpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX
COCIMHEHUN

26

O06001IeHrEe ¥ cUCTEMAaTH3alus 3HAHNUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUAM XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenue

27 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1
"Hemetasst"»

)% KonrtponbHas pabota no temam «MeTtasibl» |
n «Hemeramisnm

29 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas |
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BELIECTB
Ponp xumMun B o0ecieueHIU SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 oOIMIKX HAYYHBIX

32 MIPUHIHUIIAX TPOMBIIUIEHHOTO TOJIyYEHUS 1
BaXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBbE YETOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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