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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (elnepanbHOil 00pa3oBaTeNbHON MPOrpPaMMbl CPEAHEr0 OOILEero
obpazoBanus (POII COO), npencraBieHHbIX B DenepallbHOM TOCYJApPCTBEHHOM 00pa30oBaTEILHOM
crangapre COO, ¢ yuérom Konuenmmu npenogaBanusi yaeOHOTo npeaMeTa «XUMHs» B 00pa30BaTeIbHbBIX
opram3anusax Poccuiickoit ®Deneparuu, peann3ylOIUX OCHOBHBIE 00pa3oBaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX NojoxeHuil «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha nepuoa ao 2025
roga» (Pacnopsixenue [IpaButensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JI0OB K pa3pabOoTKe HporpaMMbl MO XHMHH, K OIpeIeieHHI0 OOIIe cTpaTeruu
0o0y4deHHs, BOCIIUTAHUS U PA3BUTHUS 00YJarOIIMXCS CpeAcTBaMH yueOHoro mpenmMera «Xumus» s 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaidbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHus, pe3yJbTaToB OOy4YeHHS W TpeOOBaHUI K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pazoBaHue, MOJIy4aeMoe BBIMYCKHHKAaMHU OO0IIe00pa3oBaTeIbHON OpraHu3alli,
ABJIIETCS. HEOThEMJIEMON 4YacThl0 UX 00pa30BaHHOCTU. OHO CIYKUT 3aBEpLIAIOIIMM 3TallOM peau3aluu
Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEM, MPUCYIIHUX ILEIOCTHON cucreme
XUMHYECKOT0 00pa3oBaHUs. OTH IEHHOCTH KAacaloTCs IO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YENOBEKa, a TaKkKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 37I0POBBIO M TIPUPOIHON cpene. Peannsyercs xumuueckoe oOpa3oBaHie 00YJaIONMXCsl HA YPOBHE
CpelHero o01ero oopa3oBaHus CPEICTBAMH YYEOHOro TMpeameTa «XuMHUs», COAEPKaHUe U TOCTPOCHUE
KOTOPOTO OMpEJENIeHbl B MpOorpaMMme MO XUMHUHU C y4€TOM cHerupuKd HayKdu XMUMHH, €€ 3HAueHHUS B
MO3HAHUH TIPUPOJIBI U B MaTePUATbHOMN JKM3HU OOIIECTBA, a TAaKXkKe ¢ YIETOM OOIIUX Lelei U MPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHME CHCTEMBI CpeAHero obOmiero oOpa3oBaHus B Poccuiickoit
®denepauuu.

XUMHS Kak D3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK WIpaeT ocoOyl0 pojib B COBPEMEHHOMN
UBWIN3ALMK, B CO3JaHUM HOBOM 0a3pl MarepuaibHOM KynbTypel. OHa BHOCHUT CBOIl BKJIaag B
(GopMHpOBaHHE PAllMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHME IEJOCTHOIO IMpeJCTaBleHUusT 00
OKpY’KaloIlleM MHUpE Kak O €IMHCTBE MPUPOJbI M YeOBEKa, KOTopoe (HOpMHUpPYeTCs B XMMHUHU Ha OCHOBE
NOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIET0 MHMpA, OCO3HAHUS B3aMMOCBSA3M MEXKIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMUA IPUMEHEHHSI.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMHM HayKaMH, XMMHs CTajla HEOTHEMIIEMOM 4acThbIO
MHUPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO TPyJAa M KU3HU KaKIOro 4jeHa oOIIecTBa.
CoBpeMeHHast XUMUS KaKk HayKa CO3MJlaTeNbHasl, KaK HayKa BBICOKMX T€XHOJIOTMI HallpaBJIeHa Ha pPELICHHE
rJ100aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEIOBEUYECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTUYECKOI 0€30MacCHOCTH U OXPAHBI 3/I0POBbSL.

B cootBeTcTBHMU ¢ OOIIMMHU TESIMU M TPUHIAIIAMHA CPEAHETO OOIIero oOpa3oBaHMs COJIEp)KaHHE
npenmera «Xumus» (10—11 kiaccel, 6a30BbIH YPOBEHb U3YUEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaIOLIUXCs, HEOOXOIUMYIO UM JUIs BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCHENIHOIO BKJIIOYEHHUS B JKU3Hb COLUYMA, NMPOJODKEHUS O0pa3oBaHMS B PA3IUUHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitolmiuMH  TipeAMeTa «XUMUS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O061mas u HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBISAIOTCS OCHOBBI
6a30B0Oil HayKH: crcTeMa 3HAHUM 110 HEOPraHMYECKOW XMMHUU (C BKIIOUEHHEM 3HaHUN U3 00LIel XUMHUN) U
oprannueckoil xumuu. @opMuUpoBaHHe JaHHOW CHCTEMbI 3HAHUI MPU H3yYEHUH NpeaMeTa o0ecrneurBaeT
BO3MOXXHOCTh PAacCMOTPEHHSI BCEro MHOT0OOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSATHI, 3aKOHOB U
TEOPUM XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranndeckas xumus» u «OO0IIas 1 HeOpraHU4YecKass XUMHUSD)
chopMUpoBaHa B MpOrpaMMe MO XHMHU Ha OCHOBE CHCTEMHOIO IMOAXOAAa K M3YyYEHHIO Yy4eOHOro
MaTepuaia M OOYCIOBJIEHa HUCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHMM Ha ONpeAeaEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHUM BEIIECTBA PAacCMaTPUBAIOTCS Ha ypOBHE



KJIACCUYECKOM TEOpUU CTPOCHHUSI OPraHUYECKHX COECIMHEHMH, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AIEKTPOHHBIX MPEJICTABICHUN O CTpOeHHUH BemiecTB. CBeeHns 00 U3y4aeMBbIX B Kypce BEIIeCTBaX Jar0TCs
B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOXHBIX OHMOJOTMYECKM aKTHBHBIX coeAuHeHuil. B kypce
OpPTaHMYECKON XMMHH MOIYYAI0T pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO O0IIETO 00pa3oBaHus
NEePBOHAYANILHBIC MPEICTABICHUS O XWMHYCCKOW CBS3HM, KIACCH(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELLECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCA U3YyYCHHBIN Ha
YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS TEOPETHYECKHA Marepual U (DaKTOJIOTHYECKHE CBEACHUS O
BEIIIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIas u HeopraHu4ecKas XHUMHs»
oOy4JaromuMcsl TPEIOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPUOJAMYECKOTO 3aKOHa C
00LIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3UIUH, TTTy0XKe MOHITh UCTOPHUUECKOE U3MEHEHHE (PYHKIIHI
3TOT0 3aKOHA — OT 0000MIAroIIeH 10 00BICHSIONIEH 1 MPOTHO3ZUPYIOIICH.

Enunas cucremMa 3HaHMM O BaKHEHMIIMX BELIECTBaX, HMX COCTAaBE, CTPOCHHMHM, CBOMCTBaX U
NPUMEHEHNH, a TaKKe€ O XHMHYECKHUX PpEaKUUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX NPOTEKAHUS
nonogHsAercs B Kypcax 10 u 11 kinaccoB aneMeHTaMu COAEpKaHUs, UMEIOLIUMHU KYJIbTYPOJOTHYECKUN U
MPUKIIATHON XapakTep. ITH 3HAHUS CITOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3H XUMHH C IPYTUMU HAyKaMH,
pPacKphIBalOT €€ pOoJIb B IO3HABATEIIPHOW W MPAKTUYECKOW JIEATEIHHOCTH YEJOBEKAa, CIOCOOCTBYIOT
BOCIHTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUN XUMUH,
MOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOiIeMax,
CBSI3aHHBIX C XUMHUEH, KPUTHYECKHA OCMBICITHBATh HH(POPMAIUIO U IPUMEHSTH €€ JUIS IMOMOJIHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a7ad. B 1menoM copepxanue
yueOHOro mpenMera «XUMHUS» JAHHOTO YPOBHS HW3YYEHHUS OPUEHTHUPOBAHO Ha (QOPMHUPOBAHUE Y
0o0y4YaroIUXCsl MHUPOBO33PEHUYECKOM OCHOBBI il MOHUMaHUS (umocodpckux wuaeH, Takux Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOTO U OPraHMYECKOr0 MHpa, 00YCIOBIIEHHOCTh CBOMCTB BEIIECTB
WX COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTHh INPUPOJHBIX SBJICHHM MYyTEM SKCHEPUMEHTA U PEIICHHS
MPOTUBOPEUMI MEKIY HOBBIMU (haKTaMU U TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIH XUMHH B
pEIIeHUH SKOJOTHMUECKHUX MpoOJieM, a Takke MpoOiieM cOepexeHHs IHEPreTHUECKUX PECYpCOB, CHIPHS,
CO37IaHUsI HOBBIX TEXHOJIOTHI M MaTepUasoB.

B mmane pemieHust 3amad BOCHUTAHUSA, PA3BUTHS M COIMAIM3alUU OOYYArOUIUXCS TMPUHSTHIC
IporpaMMoil MO0 XUMHUHM TMOJAXOAbl K ONPEACICHUI0 COAEPKaHUS W TOCTPOCHHS IpeaAMeTa
npeycMaTpuBaioT GOpMHUpPOBaHNE YHUBEPCATBHBIX YUEOHBIX ACHCTBUN, UMEIONINX 0a30BOE 3HAUCHUE IS
pPa3IUYHBIX BHJIOB JESATEIHHOCTH: PEUIEHUs MpoOJeM, MOUCKa, aHaiu3a M o0paboTku HHGPOPMAIINH,
HEOOXOAUMBIX [JII TPHOOPETEHHUS OMbITa TMPAKTHYECKOM ¢  HMCCIIENOBATEIbCKOW JIeATETbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IIO3HAHUU XUMUMU.

B mpakTuke mpernomaBaHus XMMHH KaK Ha ypOBHE OCHOBHOIO oOOIIero oOpa3oBaHHWs, TaKk M Ha
YPOBHE CpPEIHEr0o O00IIero o0pa3oBaHUs, MPU OINPEACICHUH COJEPKATEIHHOM XapaKTEPUCTUKHU IeNeh
W3y4YeHUsT TpeIMeTa HalpaBJICHHUEM IEePBOCTENEHHONW 3HAYMMOCTH  TPAJWIMOHHO TMPHU3HAETCS
dbopMUpOBaHHE OCHOB XMMHUYECKON HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIEeATETbHOCTH YEJIOBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOWM KyNIbTypbl. C METOIUYECKON TOYKHU
3pEHHS TAKOM MOIX0/T K OMPEICIICHUIO TIeJIeH N3yUeHHs MPeaMETa SBISETCS BIIOJIHE ONPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMH IEJSIMU HM3YUCHHs TMpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) ssBRSITOTCSA:

e (QopmMupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUM KaK Ba)KHEWINEH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW JekaT KIIIOYEeBBIC MOHATUSA, (PyHIaAMEHTAIbHBIC
3aKOHBI U TEOPUU XMMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOEHHUE M MMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C WCTOPHUEH UX pa3BUTHSI U
CTAHOBJICHUS;

e (QopmupoBaHWE U PA3BUTUE NPEIACTABICHUNW O HAYYHBIX METOJAaX T[IO3HAHUS BEIIECTB U
XUMHUYECKHX peaklHid, HEOOXOAUMBIX Ui MPHOOPETEHUS YMEHUN OPHEHTHUPOBATHCS B MUPE
BEILECTB U XUMUUYECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCETHEBHOM
KU3HHU;



® pa3BUTHE YMEHHH M CIOCOOOB MAESITEIBbHOCTH, CBA3aHHBIX C HAOMIOJACHHEM U OOBICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM TIPAaBHIT O€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ aTum, copepxatenbHas XapaKTepUCTHKA LeNel U 33/1a4 U3Y4YEeHUs IPeMeTa B Iporpamme
0 XUMHUHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMH B CUCTEME CPEAHETO
obmiero oOpasoBanusi. CeroHsi B MPENOJABAaHUM XUMHU B OOJbIIEH CTENEHH OTAAETCS MPEeAroYTEeHHE
MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHHUS OOy4YeHHS, OPHUCHTHPOBAHHOW Ha IOATOTOBKY BBIMTYCKHHKA
o0mieo0pa3oBaTeabHOM  OpraHM3allK, BIAJACIOIIEr0 HE Ha0opoM 3HaHMM, a (QYHKIMOHAJIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHHSIMH aKTUBHOIO IOJIyYE€HHUS 3HAHUM U MPUMEHEHUS HX B
peanbHOM KU3HU U1l pELICHUs TPAKTUYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM NpU U3YYeHHUH TpeaMeTa «XUMHUS» TOMHUHHUPYIOIIee 3HAYCHHE TPUOOPETAIOT TaKKe
LEJH U 33]]a4, KaK:

agantanus oOydaroluxcs K YCIOBUSIM JWHAMUYHO pPa3BUBAIOLIETOCS MHpa, (OpMUPOBAHUE
UHTEJUIEKTYaJbHO  PA3BUTOM  JIMYHOCTH, TOTOBOW K  CaMOOOpa30BaHHMIO,  COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM,;

dbopMupoBaHre y OOYy4arOUIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINM), HMEIOIINX
YHHMBEpPCAJIbHOE 3HAUECHUE JUIS PA3IMUHBbIX BHUJIOB JESATEIbHOCTH: PELIEHUs MpoOieM, MOUCKa, aHalu3a U
00paboTku MHPOPMAILUK, HEOOXOIUMBIX I MPHOOPETEHHS OIBITA JIEATEILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B IO3HAHUU XMMMM, a TaKXK€ JUIsl OLEHKH C MO3MIMHA 3KOJIOTHYEeCKOW 0e30macHOCTU
XapakTepa BIHUSHUS BEIIECTB M XUMUYECKUX MPOIECCOB HA OPTaHU3M UYeIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOPETaTh HOBBIC 3HAHUS MO0 XUMHH B COOTBETCTBHH C
KU3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JJIs IOMCKA U
aHayM3a y4eOHOM U HAyYHO-TIONYJISIPHON MH(POPMAIIUU XUMUYECKOTO COIePIKAHMUS,

dbopMupoBaHHEe U pa3BUTHE Yy OOYyYaAIOUIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOJII0/IaTEIbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOpblEe OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, NPHU
MJIAHUPOBAHUH M MIPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHTAHUE Yy OOy4aroumxcs yOeKIEHHOCTH B T'yMaHHCTUYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BaXHOW pOJM B PEIICHUU TJIOOAIBHBIX MPOOJEM palMOHAIBLHOTO MPUPOIONOIH30BAHMS, MOMOIHEHUS
SHEPreTHYECKUX PECYpCOB UM COXPAaHEHHUs MPHUPOJHOTO PAaBHOBECUS, OCO3HAHUS HEOOXOAMMOCTH
OepeKHOr0 OTHOILIEHUS! K IPUPOJIE U CBOEMY 3[0POBBIO, a TaK)Ke NMPUOOPETEHUS OIbITA HCIOIb30BAHUS
MOJyYEHHBIX 3HAHUW AN TPUHATUS TPAMOTHBIX PEHICHWH B CUTYallUAX, CBSI3aHHBIX C XUMHUYECKUMHU
SBIICHUSIMU.

B yueOHOM mane cpemHero o0miero oopasoBaHus MpeamMeT «XUMUs» 0a30BOr0 YPOBHS BXOJUT B
cocTaB IpenMeTHOM o6sacTi «EcTecTBeHHO-HAYUHBIE TIPEMETBIY.

OO0miee 4Kcno 4acoB, OTBEAEHHBIX JJISl U3YUEHHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHEro OOIIero
oOpa3oBanus, coctaBiuser 68 yacos: B 10 kimacce — 34 waca (1 yac B Heneno), B 11 xmacce — 34 gaca (1 gac
B HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMeT opraHMYecKONM XUMHUM: €€ BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IOJIyYEHUU HOBBIX
BELIECTB U MaTepuayioB. Teopus cTpoeHHs opraHuueckux coeauHeHuid A. M. BytiepoBa, €€ ocHOBHbIE
nonoxeHus. CTpykTypHble (OpMyJibl OpraHMUECKUX BellecTB. ['oMoorus, nzomepus. XuMu4eckasl CBsi3b
B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBS3H.

[lpencraBiaenne o KiIacCU(pUKAMM OpraHMYECKUX BemiecTB. HoMeHKIatypa OpraHm4ecKux
COCIMHEHUIN (cucTeMaTHyeckas) M TpUBHAIbHBIE Ha3BaHUS BAaXHEMIIMX IPEACTaBUTEIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKclepuMEeHTaIbHbIE METO/Ibl M3yUEeHHUs BEILECTB U MX MPEBpAIleHUIl: 03HaKOMJIEHHE ¢ 00pa3laMu
OpraHMYECKUX BELIECTB U MaTepualaMHi Ha UX OCHOBE, MOJIEJIIMPOBAHUE MOJIEKYJ OpPraHM4eCKUX BEIIECTB,
HaAOJII0JIEHUE U ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO IMPEBPALLEHUI0 OPraHMYECKUX BELIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psia. MeraH u 3TaH — MpOCTEHIINE MPEICTaBUTENN
QIKAHOB: (PM3UYECKUE U XMMUYECKHIE CBOMCTBA (PEaKIMK 3aMEIICHUS 1 TOPEHHUS ), HAX0XKICHHE B IPUPOJIE,
IIOJIy4YEHUE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TIOMOJIOTMYECKHH psAd. OTHUIEH W IPONHIEH — MpOCTEHLINE
NpPEJCTaBUTENIN  AJIKCHOB: (U3WYECKHEe M  XUMHUYECKHME CBOHCTBa (peakuuu TUIPUPOBAHHS,
raJIOr€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyramueH-1,3 u MetunOyranueH-1,3: cTpoeHHe, BaXHEHIIME XUMHYECKHE CBOWCTBA
(peaxuust monumepu3anun). [lonyueHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psl. ANETHIEH — MNPOCTEHUIIHi
NpEJICTaBUTENIb AJIKMHOB: COCTaB, CTPOEHME, (U3MUEeCKHMEe M XUMHUYECKHE CBOWCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALMHI, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (¢u3MYECKMe M XHMHYECKHE CBOMcTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMUS), MOJTYUEHHE U MPUMEHEHue. Toayon: cocmas, cmpoenue, usudeckue u
Xumuueckue ceoucmea (peakyuu 2ai02eHUpOBaHUs U HUMPOBAHUS), NOAYYEHUEe U NPUMEHEHUe.
TokcuuHOCTh apeHOB. I'eHeTHYecKasl CBA3b MEXKIY YIVIEBOJOPOJAMH, IMPUHAIIEKANIMMHU K Pa3IU4YHBIM
KJ1accam.

[TpupoaHbIe UCTOYHUKH yTiaeBo10poAoB. [IpupoaHsiii ra3 u nomnytHele HeQTsAHbIE ra3sl. HedTh 1 eé
npoucxoxjaeHne. CrnocoObl nepepadoTku He(TH: MEepPeroHKa, KPeKUHr (TEpMUYECKUM, KaTaTuTHUYECKH),
nuponu3. [Iponykrsl nepepaboTku HeTH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIH
YTOJIb ¥ MIPOAYKTHI €0 MepepadboTKu.

DKCrepUMEHTAIbHBIE METO/Ibl U3YYEeHHsI BEUIECTB U UX MPEBPAICHM: 03HAaKOMIJIEHHE C 00pa3laMu
IJIaCTMacc, KaydyykoB U pe3uHbl, Komekuuu «Hedts» u  «Yromp», MoAenupoBaHHE MOJIEKYI
YIJIEBOAOPOAOB M TaJlOTEHONPOM3BOJHBIX, MPOBEICHUE NPAKTHUYECKOW PabOThI: MOJy4YeHHE STUJICHA U
W3YYEHUE €T0 CBOWCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuMu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA MJIM MPOAYKTa pEaKkIHH MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB MU MPOAYKTOB PEaKIIHN).

Kucaopoaconep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHON M 3TaHOI: CTPOEHUE, (PU3MUECKUE M XUMHUYECKUE
CBOWCTBA (peakiuM C AaKTMBHBIMM METaJJIaMH, TaJOT€HOBOJOpPOJAMH, TOpPEHHE), INPUMEHEHHUE.

BOI[OpO,Z[HBIG CBs3U MCIKAY MOJICKYJIaMU CIITUPTOB. I[eflCTBHe MCTAHOJIa U 3TAaHOJIa HAa OpraHrU3M YCJIOBCKA.



MHoroaTomMHble CHUPTHL. OTWICHIJIMKOIb W TJIMLEPUH: CTPOEHHE, (U3UYECKHE U XUMHUYECKUE
CBOWCTBAa (B3aMMOJEHCTBUE CO ILEIOYHBIMM METaUIAMH, KAaueCTBEHHAs pPEaKIMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMeHenue riuueprHa U STUICHITIUKOJSL.

@eHoI: CTPOCHHE MOJIEKYJbl, (U3UYECKHEe M XHUMHYECKHE CBOMCTBAa. TOKCHYHOCTH (peHoa.
[Ipumenenwue peHomna.

Anprerunpl U kemownvl. DopManbAerujl, aueTaabIeru]: CTpoeHHe, (pU3MUecKue U XUMHUYECKHE
CBOMCTBA (PEaKLMK OKUCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAst U YKCYCHAasl KHCIIOTBL: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOWMCTBA (CBOMCTBA, 0OIIME I Kiacca KUCIOT, peakius 3TepuuKanum),
noJy4yeHue u npuMmenenune. CreapuHoBas U OJEMHOBAsI KMCIOThI KaK MPEICTAaBUTEIM BBICIIUX KAPOOHOBBIX
KHCIIOT. MblJa Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, X MOOLIEE JeHCTBUE.

Crnoxnble 3pUpbl Kak MPOM3BOJHBIE KApOOHOBBIX KHCHIOT. ['maponn3 crnoxHbIX 3¢upoB. JKupHL
I'mpponus xupos. [IpuMeHeHne xkupoB. bruosornueckas posb KUPOB.

VYriaeBodpl: COCTaB, KilaccH(UKalus yIriIeBOAOB (MOHO-, IU- M Hojucaxapuibl). ['mokoza —
OpOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHsSI MOJIEKYJbl, (pU3MUECKHE W XMMHUUYECKHE CBOMCTBa
(B3aumogeiictBue ¢ ruapokcugom meau(ll), okucieHne amMMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHUE IJIIOKO3bl), HaXOXKJIEHUE B IMPUPOJE, NMPUMEHEHHE, OUOJIOTHYECKass POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman wu wnemmonoza Kak NOpupojaHble mnonumepbl. CTpoeHHe Kpaxmajga M ILeJUIIOJIO03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIposIu3, KaYeCTBEHHAs PEaKkus C UOJA0M).

DKcrepuMEeHTAbHbIE METO/IbI H3yUCHHUS BEIIECTB U UX MPEBPAILCHH: TIpOBeIeHHE, HAOIIOICHHE 1
ONKCaHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHbIE DPEAKLUU OJHOATOMHBIX
crupToB (OKHCIIeHHE dTaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIIMIIEPHUHA C
ruapokcuoM menu(ll)), ampaernoB (OKUCIEHHE aMMHMAayHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcuaom wmeau(ll), BzaumopeicTBue Kpaxmana C HOAOM), MPOBEICHUE MPAKTUYECKON padOTHI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI.

PacuérHbie 3anaun.

Bolunicnenuss 1mo ypaBHEHHMIO XMMHYECKOM peakiuu (Mmaccbl, o0bEMa, KOJIMYECTBA HCXOJHOIO
BEIIECTBA WJIM MPOAYKTAa PEaKLIMHU IO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOIO M3 HCXOJTHBIX
BEIIIECTB MJIU NMPOYKTOB PEaKIUH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnyecKkue coequHeHus. Pu3nueckrue 1 XMMUYEeCKUe CBOWCTBa
aMUHOKHCJIOT (Ha mpuMepe MuinHa). bruonorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTubl.

benku kak mpupo/iHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U TpeTHYHAs
CTPYKTypa OelKOB. XUMHUECKHE CBOMCTBa OEIKOB: TUAPONU3, ACHATypalus, KaYeCTBEHHbIE PEAaKIIMU Ha
Oenku.

DKCrepUMEHTAIbHBIE METOAbl M3YYEHUs BEIIECTB U WX IPEBpAIICHU: HaONIOJEHHWE U ONMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATYypalusi OEIKOB IIPU HArPEBAHUH, LIBETHBIE PEaKIIUN OEJIKOB.

BbicokoMoIeKyIsIpHBIEC COCUHEHHUS

OcHOBHbIE MOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COETUHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3B€HO, CTENEHb IMOJUMEpU3AlNM, CpeaHss MojeKkyiaspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUS U TOJIMKOHICHCALIMSL.

DKcrepUMeHTalIbHbIE METO/Ibl M3yUEeHHUs BEIIECTB U MX IMPEBpAIlEHUI: 03HAKOMJIEHHE ¢ 00pazlaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeIMETHBIX CBs3ed INpU M3YyYEHUM opraHudeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 MCIOJIb30BaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHATHI, TaK W MOHATH,
SIBJIIFOILIMXCS] CHCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO11e ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJICHUE, HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CHHTE3, KJIaccu(uKanys, NepuoInIHOCTb, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHHUE.



dusuka: MaTepHs, DHEpPrusi, Macca, aroM, ODICKTPOH, MOJEKYyJa, JHEPreTUYECKHHl ypOBCHB,
BEIIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3MUYECKUE BEIUYUHBI U CAWHHIBI HX
M3MEpEHHSL.

Buonorus: knerka, opranusm, 6uochepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOTOTHYECKU
AKTUBHEBIC BelecTBa (OeIKH, YriIeBOAbI, JKUPBI, (DEPMEHTHI).

[eorpacdust: MUHEpaITbl, TOPHBIE OPO/IbI, OJIE3HBIE HCKOITAEMBbIE, TOILIUBO, PECYPCHI.

TexHOJOTUs: THIIEBBIC MPOAYKTHI, OCHOBBI pAIMOHAIBHOTO IUTAHHS, MOIOIIUE CPEICTBa,
JICKAPCTBCHHLBIC 1 KOCMCTHUYCCKUC ITPLIIapaThl, MATCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU

XUMHUYECKUN 3JIeMEHT. ATOM. Slapo atoma, M30TOIBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYEeCKUe
YPOBHH, MOyPOBHU. ATOMHbBIC OpOUTANH, S-, P-, 0- 3eMeHThl. OCOOCHHOCTH pachpeIeeHus JCKTPOHOB
110 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLIUs aTOMOB.



[Tepuonnueckuii 3axkoH u Ilepronnueckas cucrema xumudeckux siaeMeHToB J[. M. Menpgeneena.
CBa3b nepuoandeckoro 3akona u I[lepuoandeckoi cucteMmbl xumudeckux snementoB . . Menneneena ¢
COBPEMEHHOM TEOpPHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB
U 00pa3yeMbIX UMHU TPOCTHIX U CIOXHBIX BEIIECTB IO TPYNIaM U NepHoAaM. 3HAUYCHUE MEPUOINICCKOTO
3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XuMu4eckas CBsi3b. BUIbl XMMHUECKON CBSI3M (KOBaJIGHTHAsI HEMOJSpHAs U
NoJIsipHasi, HMOHHAs, MeTajulMyecKkas). MexaHu3Mbl OO0Opa30BaHMS KOBAJEHTHOW XHUMHYECKOW CBS3H
(0OOMECHHBI W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BaleHTHOCTh. DIIEKTPOOTPUIIATEITHHOCTS.
Crenenb okucieHus. IoHbl: KATHOHBI M AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTAaBa BEILIECTBA.
Tunbl KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIUNIMYECKON PEIIETKU.

[Tonsitue o nucnepcHbIX cucteMax. VIcTHHHBIC U KOJUIOMIHBIE pacTBOpbl. MaccoBasi 1011 BelllecTBa
B pacTBOpE.

Knaccudukanus ©Heopranmdyeckux coenuHeHuil. HomeHkiaTypa HEOpraHM4eCKHX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, MIPUHAAJICKAIIUX K PA3TIMUHBIM KIIaCcCaM.

Xumnueckas: peakuus. Kiaccuduranmst XAMHYECKUX pPeakluii B HEOPraHWYECKOH M OpraHMYeCKOn
XUMHUHU. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU NTPU XUMUIECKUX
peakuusX.

CkopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3Nu4HbIX QakTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecue. DaKTOPBI, BIUSAIONIME HA COCTOSTHUE XUMUYECKOro paBHoBecHs. [Ipunumn Jle [larenbe.

OnekTponuTHdeckas aucconuanus. CuiibHbIe U cialdble 3JIeKTpoiauThl. Cpela BOJHBIX PAaCTBOPOB
BEILECTB: KUCIAsl, HEUTpasbHas, IIeJI0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

DKCIEepUMEHTaIbHbIE METOIbl M3yYEHHUs BEIIECTB M MX MPEBPAIICHHI: IEMOHCTpaIus TaOJIuIl
«Ilepnognyeckas cucrema xumudyeckux odnemeHtoB [J[. WM. MenngeneeBa», wusydeHue MoJeneu
KPUCTATMYECKUX PEIIETOK, HAONIOJACHUE W OMHCAHME JIEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(paznmokeHue TEpOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTaau3aTopa, OMpPENeNeHHe Cpeabl pPacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIHHOTO WHAMKATOPA, PEAKIMM HMOHHOTO0 OOMeHa), IPOBEICHHE
MpakTUYecKon paboThl «BrusHue pa3inuHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOU PEAKIIHI.

Pacuérnbie 3a1aun.

PacuéTel o ypaBHEHUSIM XMMHUYECKUX PEAKLIUNA, B TOM YHCIE TEPMOXHUMHYECKUE PACUETHI, paCUETHI
C UCIOJIb30BAaHUEM TTOHSTHS «MAcCOBasi JOJIsl BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [lonoxenue HemeramuoB B [lepronnueckon cucreme XuMuU4YecKux anemMeHToB J[. .
MengeneeBa U OCOOCHHOCTH CTpOeHHUS aTOMOB. DH3MYecKHe CBOWCTBA HEMETAIOB. AJIOTPOIUS
HEMeTaJUIOB (Ha MpUMeEpPE KUCIopoaa, cepsl, hochopa u yrieponaa).

XWMHYECKHE CBOMCTBA BAXKHEWIINX HEMETA/UIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa, yrimepona u
KPEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOCOAEPIKAIIUX KUCIOT, BOJOPOJIHBIX COSTUHEHUH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COCUHEHUH.

Meramnbl. I[lonoxenne meramoB B Ilepumogmyeckod cucreme xumudeckux snemeHtoB /[l .
MenneneeBa. OCOOEHHOCTH CTPOSHHUS JJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. O0mme dusndeckue
cBoicTBa MeTa/uioB. CIulaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH psiJl HAIPSHKEHUH METaJJIOB.

XUMHUYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KalHid, KaIbI[il, MarHUH, aTIOMUHUH, IIUHK,
XPOM, KeJe30, MEJIb) U UX COCTUHEHUMN.

O61mue criocoOb! Moay4yeHus: MeTauioB. [IpuMeHenre MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTaIbHbIE METOAbl M3Y4YEHHS BEIIECTB M HX MPEBPALICHUN: U3YYEHHE KOJUICKIIMU
«MeTamnsl W CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PEIIEHUE JIKCIEPUMEHTANIbHBIX 3a7ad, HaOMoJaeHUEe |
OMHMCAaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMONEHCTBHE THAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCJIOT U LIeI0Yel, KaueCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJLIOB).

Pacuérnrle 3agayn.



Pacuétel mMacchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIU
00BEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIMM BEIIECTB, pacuéThl Macchl (00BEMA, KOTMYECTBA BEIIECTBA)
MPOJYKTOB PEAKINH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Pousib xumun B 00ecriedeHnr SKOJIOTHYECKOH, SHEPreTHYeCKOM U MUIIEBO 0€30IacHOCTH, Pa3BUTUN
MeauHHbIL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUM.

[IpencraBienuss 006 OOIIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO TMOJXYYeHHs] Ba)KHEHIIMX
BEIIECTB.

UenoBek B MHpE BELIECTB U  MaTepUAOB: BaKHEMIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, Kpackd, CTEKJIO, KepaMHKa, MaTepuanbl JUisl  AJIEKTPOHHKH,
HaHOMAaTepHalibl, OpraHMuYeCKHe U MUHEPaJIbHbIC y10OpEHUS.

XvMHS ¥ 3/10pOBbE YEJIOBEKA: IpaBUia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IpenaparoB, IpaBUila
0€30I1aCHOT0 MCIIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.

MesxnpeaMeTHbIE CBSI3U.

Peanuzarus MexXnpeaIMeTHBIX CBsI3el NMpH M3Y4eHUH OOIIel U HeopraHuueckoil xumun B 11 kiacce
OCYILIECTBIISIETCSl Y€pe3 MCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U IOHSATUH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OO01re ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAyYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHN3, CUHTE3,
KJaccu(puKanus, IepuoAnYHOCThb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTTUPOBaHIE, U3MEPEHUE, SBJICHUE.

®usnka: Marepusi, DSHEpPrus, Macca, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaZMOaKTHBHOCTh, MOJIEKYJIa, SHEPIETUYECKHI YPOBEHbB, BEUIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE
BelIeCcTBa, (PU3MUYECKHE BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, SKOcUCTeMa, Ouochepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHUHBI,
0OMEH BEIlIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XuMHUYECKass IPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOACTBO CTPOUTENIBHBIX
MaTepHaloB, CEJIbCKOXO3IUCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs IMPOMBIIUIEHHOCTh, (papmaleBTHUecKas
IPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHMUYECKHUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAS POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOITPAMMELBI 110 XMMHWHM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TPeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYYAIOIIMMHCS IMPOTPaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAIPEIMETHBIM U IpeaMeTHbIM). HayuHo-MeTouueckon
OCHOBOH /17151 pa3paOOTKH IUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI IPOIPAMM CPEIHETO 0011ero 00pa3oBaHus
SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO0.

B cOOTBETCTBHUU € CHUCTEMHO-AESTEIBHOCTHBIM MOJXO0J0OM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI mpeaMmeTa «XHUMHs» HAa YpOBHE CpeAHEro oOumiero oOpa3oBaHUsl BBIJICIEHBI CIEAYIOLIHNE
COCTaBJISIOLIHE:

OCO3HaHHE OOYyYAIOIIMMHUCS POCCHUHCKOW TPaXTAHCKOW HMJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBALUU K 00yUEHUIO;

LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TPaJUIIHMi 0a30BOM HAYKH XUMHUU,

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOUINXCsS PYKOBOACTBOBATHCSA B CBOEH /EATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYIIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHuUs;

HaJIUYue MPAaBOCO3HAHMSI SKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTAaBUTh L€ U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS MpenMeTa «XHMHs» OCTHTaloTCs B €AMHCTBE Y4eOHOH u
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C I'YMAaHMCTHUYECKHUMH, COLUOKYJIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMH M HJI€aJlaMUd POCCHUHCKOTO TPaKIaHCKOrO0 O0OIlecTBa, MPUHSTHIMUA B
oOuiecTBe HOpPMAaMHM U IpaBWJIAMU IIOBEJEHUS, CIIOCOOCTBYIOIIMMM IIPOLIECCAaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYarOIINXCS.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpakaloT c(HOpPMHUPOBAHHOCTH OIBITA
MO3HABATEJIbHON M MPaKTUYECKON JAESITEIbHOCTH OOYyYarolUXcs MO pealn3ali MPHUHSITHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX TMpaB U 00sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPSIKY;

IPEJICTaBICHUS O COLUAIbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NEATENBHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUN
yueOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHIOJIHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CITOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY W apryMEHTBl APYTHX MPH
aHaJIM3€ Pa3IMYHbIX BUJIOB YUeOHOI 1€ TENbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€YECTBEHHONU XUMUU;

YBa)XEHUsI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO NPUMEHEHUS XUMHH,
OCO3HAaHUS TOTO, YTO JAOCTM)KEHHUS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOMIOJEHHM, KpPOMOTIMBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca W IO3HABATEIbHBIX MOTHBOB B TOJNYUYEHUH M TOCIEAYIONIEM aHamu3e MHGOpMAIUU O
MePETOBBIX JTOCTHIKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMW, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEJAECHUE U MMOCTYNKHA CBOMX TOBAPUIIEH C MMO3HUIIMI HPABCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAaHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MMOHUMAaHUS IIEHHOCTEH 3J0pOBOTO M 0€30MacHOr0 00pasa KW3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

cOOJTIOIeHHsT TIPaBHJI OE30MacCHOTO OOpAIIEeHHsI ¢ BEUIECTBAMH B OBITY, TTOBCEIHEBHOM >KU3HU M B
TPYAOBOM JAEATEIBHOCTH;

MOHWMAHUS IICHHOCTH TPABWJI WHIUBUIYATHHOTO M KOJUIEKTUBHOTO OE€30MacHOTO IOBEICHHS B
CUTYAIUAX, YTPOXKAIOITUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCJIECACTBUN M HEPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJIICHHS aJIKOTOJIsSI, HAPKOTHUKOB,
KYpEHHUs);

5) TpynoBoro BocnuTaHusi:

KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEOBATEIIBCKON NIEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JICATCIbHOCTH;

YCTAaHOBKH HAa aKTMBHOE YYacTHE B PEIICHUU MPAKTUYCCKUX 3a7a4 COIMATbHON HAMPABICHHOCTH (B
pamKax CBOEro Kiiacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY H3Y4YEHHUIO NMpodeccHuil pa3udHOro poja, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

YBaXXCHHS K TPYIY, JTIOASIM TPYyJla U pe3yJIbTaTaM TPYAOBOH EATEIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaIbHOW TpPAaCKTOPHH OOpa3oBaHUs, OymylIeH
npodeccuu W peanu3aliud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) PK0JIOrHYeCKOro BOCIIUTAHUA:

9KOJIOTHYECKH IIeTIECO00PA3HOTO OTHOIICHHS K TPUPO/IE, KAK UCTOYHUKY CYIIESCTBOBAHUS KU3HH HA
3emire;

MMOHUMAaHUS II100aJTLHOTO XapaKTepa YKOJIOTHIECKUX TIPOOIeM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB
Ha COCTOSIHHE MPUPOIHON U COUUAIIBHON CPEJIbL;

OCO3HAHUS HEOOXOJWMOCTH WCIIOJB30BAaHUS JOCTY)KCHH XUMHUHU I PEIICHUS BOIIPOCOB
paIoOHAIBHOTO MTPUPOIOTIOTB30BAHUS;

AKTUBHOTO HETPHATHS JCUCTBUN, MPHUHOCALINX BpEI OKPYXKAIOIIeH MPUPOTHONW cpene, YMEHUs
MPOTHO3MPOBATh HEOJATONMPHUATHBIE ASKOJOTHUYSCKHUE IOCICICTBUS MPEANPUHUMACMBIX JICHCTBHA U
PeIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTUYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYIbTYphI, OMbITa AEATEILHOCTH
9KOJIOTHYECKON  HAINpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBaThCS HMMH B  IO3HaBaTeIbHOMU,
KOMMYHHKATHBHOW M COITUAIIBHON MTPAKTHKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTHBOCTOSTH UIACOTOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOH NPAKTHKH;

MOHMMAaHUS CIICIH(PHUKN XUMHHM KaK HAyKH, OCO3HaHHS e poiu B (DOPMHPOBAHUHM PANMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHWU IEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IHHCTBE
OPHUPOJBI M YEIOBEKa, B MO3HAHWW TPHPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHHH MPOOIEeM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYUMOCTH XHUMHHU JUISI COBPEMEHHOW IMBWIM3AIMH: B €€
TYMaHHUCTUYECKOW HAMPaBICHHOCTH W BaKHOM POJM B CO3/IaHUU HOBOM 0a3bl MaTepuaIbHOW KYJIBTYPHI,
pelIeHur TIO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPIETUUYECKOM,
MUIICBONM W DKOJIOTHYECKOW 0e30MacHOCTH, B Pa3BUTHU MEIHIIMHBI, 00CCIICUCHUH YCIIOBUW YCIICITHOTO
TpyJa U SKOJIOTHYECKH KOM(OPTHOH JKU3HH KaKJIOTO WIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAaHUSl CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIONB30BaTh MOJydYyaeMble 3HAHUS ISl aHaIn3a U OOBSICHEHHS
SIBJICHUW OKPYXKAIOIIETO MHUpAa U TPOUCXOASIIMX B HEM HW3MEHEHWH, yMEHHS JAelaTh OOOCHOBAaHHBIC
3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (PAKTOB W UMEIOIIMXCS JaHHBIX C IEJIbI0 TOJYyYeHHUS TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENBHO HCIIONb30BaTh XMMHYECKHE 3HAHMS JUId PEIICHHS NpoOiieM B
peabHBIX JKU3HEHHBIX CHTYAIUIX;
MHTEpeca K MO3HAHUIO U HCCIIEIOBATEILCKON IS TEIbHOCTH;
TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K AKTHUBHOMY
NOJY4YECHUIO HOBBIX 3HAHHUH M0 XMMUHU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMU;
UHTEpeca K 0COOCHHOCTSIM TPYy/ia B Pa3IMUHBIX cepax MpodecCHOHaNbHON 1eSTeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yJbTaThl OCBOCHUS YUeOHOTO mpeaMeTa «XUMHs» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4aroIUMXCS  MEXIUCLUIUIMHAPHBIC
(MexmnpenMeTHble) OOIIEeHAy4YHbIE MOHATHUS, OTPAXKAlOIIME LEJIOCTHOCTh HAyYHOH KapTHHBI MHUpa U
cneun(rUKy METOAOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwHsi, BEIIECTBO, YHEPIHS,
SBJICHHE, TPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHIUI, THIOTE3da, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieIoBaHKe, HaOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHe);

YHUBEpCaJbHblE y4yeOHble JeHCcTBUSA ([IO3HABaTElIbHbIC, KOMMYHUKATUBHBIEC, DPETYJISTUBHBIE),
obecrieunBaromue (GopMupoBanue (YHKIMOHAIBHOW T'PaMOTHOCTH M COLHUAIBHOW KOMIIETCHIINU
00yJaromuxcs;

CHOCOOHOCTh 00YYAIOLIMXCS MCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE, MUPOBO33pPEHYECKHE
3HaHUS U YHUBEpCAJIbHbIC YUeOHbIE IeHICTBHS B IO3HABATEIBHOM U COLMAILHON IIPAKTUKE.

MeranpenMeTHble  pe3ylbTaThl  OTpaXKarOT  OBJAJEHUE  YHUBEPCAJIbHBIMM  y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAeNATh LEeNU JeATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHMS, COOTHOCUTh
pE3yJBTaThl JEATEIBHOCTH C IOCTABIEHHBIMHU LIENSMY;

MCIIOJIb30BaTh NPU OCBOCHUU 3HAHWM MPUEMBI JIOTHUECKOTO MBIIIJIEHHUS] — BBIAEIATh XapaKTepHBIE
NPU3HAKU TOHSATHI M yCTaHaBIMBAaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS JUIS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKAIIUHU BELIECTB U XUMUUECKUX PEAKIIN;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEXKY N3y4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTUYECKUE paACCYKICHHUS (MHIYKTHBHBIE, JEIyKTHUBHBIC, IO AHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUsT B pAcCMaTpPUBAEMBIX SIBIEHUSAX, (OpMyIHpoOBaTh BBIBOJABI U
3aKJIFOYEHHS;

OPUMEHATh B IpOIecce MO3HAHM, UCIOJIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHYECKHI 3HaK (CHMBOJ) 3JI€MEHTa, XHMUYeCcKas
dbopMmyna, ypaBHEHHE XUMUYECKOW PEAKIMN — IPU PEIIEHUU Y4eOHBIX MO3HABATENIbHbBIX U MPAKTUYECKUX
3a/a4, NPUMEHATH HA3BAHHBIE MOJEIbHBIE NPEJACTABICHUS AJI BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUYECKHUX PEAKIIUH.

2) 0a30BbIe HCCJIE0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh IENU U 33/Ja4M HUCCIIEOBAHUS, MCIIOJIB30BaTh IMOCTABICHHbIE U CaMOCTOSATEIBHO
c(opMyIHpPOBaHHBIE BOIPOCHl B KauyecTBE HHCTPYMEHTA IO3HAHUS WU OCHOBBI Ui (OPMHPOBAHUS
TUIOTE3bI M0 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

BJIa/IETh HaBBIKAMU CaMOCTOSITEIbHOTO MJIAHUPOBAHUS U IPOBEACHHS YIEHUUYECKUX IKCIIEPUMEHTOB,
COBEPILIEHCTBOBAaTh yMEHHUS HaOJI0AaTh 3a XOJOM IIPOLECCa, CaMOCTOATENbHO MPOTHO3HPOBATH €ro
pe3yabTar, ¢GopMyiIHpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMs, COCTABIISATE OOOCHOBAHHBIA OTYET O MPOAETIaHHOM padoTe;



NpUOOpETaTh OMBIT YYCHWYECKOW HCCIENOBATEIbCKONH M TPOEKTHOH JESTEIbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIFHOMY IIOMCKY METOJIOB PpEIICHHMS MNpPAaKTHYECKHX 3a/ad,
NPUMEHEHHIO PAa3IMYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMUYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJSIpHAs JHUTEparypa
XMMHYECKOTO COZICPKaHMUs, CIIPaBOYHBIC 1MOocoOus, pecypchl MHTepHeTa), aHanu3upoBarh MH(OpMAaLnio
pa3NMUHBIX BUAOB U (GOPM NPEACTABICHHS, KPUTUYECKHM OICHUBATh €€ JOCTOBEPHOCTh U
HETMPOTHBOPEUUBOCTb;

(dopMyIHpOBaThH 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPHU MOUCKE U 0TOOpe MH(OpMAIUH,
HEOOXOIMMOM /IJIsI BBITTOJTHEHUS YUEOHBIX 3a]a4 ONPEACIEHHOTO TUIIA;

pUOOPETaTh ONBIT UCIOIb30BAHHUS HH(POPMAIIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U Pa3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY MpeacTaBieHuss HHPOpPMAUHU (CXeMbl, rpaduKy,
JMarpaMMBbl, TaOJIHUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BAaTh HAyYHBIM S3bIK B KA4eCTBE CPENICTBa NpU padoTe ¢ XMMHUYECKOW HH(OpMaluei:
OPUMEHATh MEXNpeAMeTHbIe ((U3NYecKne M MaTeMaTW4ecKhe) 3HAaKH M CHMBOJIBI, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIONIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOIMUYECKHE CPEJICTBA HATIISHOCTH.

OBjajieHne YyHHBePCAIbLHBIMUA KOMMYHHKATHBHBIMH /IHCTBUSIMH:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOil TeMbl B XOA€ [UajIora W/WIN IUCKYCCHUH,
BBICKA3bIBaTh WJEH, (OPMYIMPOBATH CBOHM TPEMJIOKEHHUS OTHOCHUTEIHHO BBIMOJIHEHUS NPEIIOKEHHON
3aa4w;

BBICTYIIAaTh C TIPE3CHTAIlMEH PE3y/IbTaTOB I[O3HABATEIbHOW  JIEATEIBHOCTH, IOJTYYSHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMH MpPH BBITIOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH pabOTHI MO UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEUIECTB, PeaTH3alui y4eOHOTO MPOEKTa U
(GopMynHpOBaTh BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MyTEM COITIACOBAHUS MO3UIMNA B
xoJie 00CyKAeHUsI 1 0OMEeHa MHEHUSIMH.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH el CTBUSIMU:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO NO3HABATEIBHYIO JEATEIBHOCTD, ONPENeIssl
e€ L1eM U 3a7]aui, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh MpeJIaraeMblii alrOpuT™
JeMCTBUI TPH BBIMOJIHEHUH y4eOHBIX M HCCIEIOBAaTENbCKUX 3a/1ad, BbIOMpaTh Hambosee 3(h(eKTUBHBIN
CTIOCO0 WX PEHICHUs C YUETOM TOTYYEeHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIINSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIFHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTpa)aroT:

c(OpPMHUPOBAHHOCTD MPEJICTABICHUH O XUMUYECKON COCTaBIIAIONICH eCTeCTBEHHO-HAYYHOM KapTHHBI
MHpa, POJIM XUMUHU B TIO3HAHUM SBJICHUN MPHUPOJIBI, B HOPMUPOBAHUH MBIIUICHUS U KYJIbTYphl JIMYHOCTH,
e€ (yHKIMOHAJIbHOW IPaMOTHOCTH, HEOOXOAMMOM IJis pEIIeHUs MPaKTHYECKHX 3aJad U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpelie;

BIQJICHUE CUCTEMOW XMUMHYECKMX 3HAHMH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOUINE TMOHATHUSA
(XMMHUYECKHII ~ 2JIeMEHT, aToM, OJJEKTpOHHas  00oJoYyka  aToMa, MOJIEKYJa,  BaJICHTHOCTb,
IEKTPOOTPHUIIATENILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpall€HHas),
MOJIb, MOJISIpHasi Macca, MOJIAPHBIA OOBEM, YIJIepoIHbIM ckeneT, (yHKIMOHAJIbHAs TPyIa, paaukal,
M30MEPHUSL, U30MEPHI, TOMOJIOTMYECKUM psJl, TOMOJIOTH, YIJIEBOIOPOABI, KUCIOPOJ U a30TCOAEpKALIUE
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (Teopus CTpOeHuUs1 oprannueckux BeniectB A. M. byTiiepoBa, 3aKk0H cOXpaHEHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHUHU; MHPOBO33PDEHUECKUE 3HAHMS, JEKAIIUE B OCHOBE



NOHUMAHUSA TPUYUHHOCTU W CHUCTEMHOCTH XHUMHUYECKUX SBJICHUH, (PaKTOJIOTUYECKUE CBEACHUS O
CBOICTBax, cocTaBe, MOJYy4YEHUU U OE30MaCHOM MCIIONIb30BAHUM BaKHEHIIMX OPraHMYECKHUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIC MPU3HAKH TOHSATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIONIUE TMOHSTHS TPH ONHUCAHUU COCTaBa, CTPOCHHS U
MpEeBpaIeHUI OPraHUYeCKUX COCTUHEHUII;

c(OpMUPOBAHHOCTh ~YMEHHUU  HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJsi  COCTaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMydT OpraHMYECKHMX BEUIECTB U
YpaBHCHUU XHMHUYECKHUX pEaKIUW, W3rOTaBIMBATh MOJEIU MOJICKYJl OPraHMYECKUX BEIIECTB s
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHUYECKHX BEILECTB
10 UX COCTaBY U CTPOCHHUIO K ONPEACIEHHOMY KJacCy/Tpynne coeAuHeHHH (yriieBOIOPOIbl, KUCIOPOA U
A30TCOJEpIKAIINE COCIUHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsS), JaBaTh WM HAa3BaHWS II0
cucreMatnueckor HomeHkiatype (IUPAC), a Ttaxke NpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTICIBHBIX
OpraHMYECKUX BEIIECTB (STWJICH, MPOIMWICH, aleTWUJIeH, OSTWICHIVIUKONb, TIUIepuH, ¢eHol,
dbopManbaerua, aneTaNbISTHl, MypaBbHHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJICHHOBAas KHUCIIOTa,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMaJl, IeJUTI0II03a, TIUIHMH);

c(OpPMUPOBAHHOCTh YMEHHS OMPENEISITh BUIbl XUMUYECKON CBA3M B OPraHUYECKHX COCIUHEHHSIX
(omMHApHBIC U KPATHEIE);

c(OpPMUPOBAHHOCTh YMCHHSI IPUMECHSThH ITOJOXKCHHS TCOPUU CTPOCHUS OPTaHMYECKHX BEIIECTB A.
M. BymiepoBa miis OOBSCHCHHSI 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHUS, 3aKOH
COXPaHEHHUS MACChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3MUECKHEe M XHUMHUYECKHE
CBOMCTBA TUITUYHBIX MPEIICTABUTEIICH PA3IMYHBIX KJIIACCOB OPTaHWYCCKUX BEIIeCTB (METaH, dTaH, dTHIICH,
MPOMWIEH, aleTwieH, OyramueH-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, 3TAHOJ, STUJICHTJIUKOJIb,
TIIMLepuH, (EeHOI, aleTaabAeruil, MypaBbUHAas U YKCYCHas KHCIOTHI, TTIOKO3a, Kpaxmal, IeJUII003a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXIYy HHUMH YPaBHEHHSIMH
COOTBETCTBYIOIINX XUMUICCKUX PEAKITUH C HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMHUPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh WCTOYHHKH YIJIICBOJOPOJHOTO CHIpbS (HE(DTH,
OPUPOJAHBIM Ta3, yroip), CMOCOObl HX TepepabOTKM U TMPAKTHUUECKOE TMPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OpPMHUPOBAHHOCTh YMCHHM TPOBOJUTH BBIYUCICHUS 110 XUMHYSCKHM YpaBHEHHSIM (Macchl,
00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TPOIYKTAa PEAKIUU IO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BIIA/IETh CUCTEMO 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO MMO3HAHUS,
UCIIOJIb3YEMBIX B XUMHUU IMPU H3yYECHUW BEIICCTB W XUMHUYCCKUX SIBIICHUHU (HAOJIO/EHUE, M3MEpPEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE), MCITOJIb30BATh CHCTEMHBIC XMMHYCCKHUE 3HAHUS JUUIS TIPUHSATHS PEIICHUHN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OpMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia TMOJH30BAHHUS XUMUYECKOW TMOCYIOH U
nabopaTOpHBIM O00OpYIOBaHWEM, a TaK)Ke MpaBWia OOpalieHHWs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYIECKUX OIBITOR;

c(hOpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBIMOIHATh XUMHUECKUN IKCHIEPUMEHT (TIPEBPAIICHUS
OpPTaHMYECKUX BEIIECTB MPU HATPEBaHWH, TOTyYEHHE STHICHA M W3YYCHHE €r0 CBOMCTB, KaueCTBEHHBIC
peakuy OpTaHWYECKHUX BEIIECTB, JCHATYpAlHs OCIKOB NMPH HArpeBaHWH, IIBETHHIC PEAKIIMH OCJIKOB) B
COOTBETCTBUHU C TPABHJIAMH TEXHHKH O€30MACHOCTH NPH OOpAIIeHWH C BENeCTBaMU W J1aOOPaTOPHBIM
0o0opy/loBaHUEM, MPEACTaBIATh PE3YNbTAaThl XMMHUYECKOTO SKCIEPUMEHTa B (OpME 3alHucHU ypaBHEHUI
COOTBETCTBYIOIIUX peaKiuii U (OPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHATH3UPOBATH XUMUYECKYI0 HHPOPMAITUIO, TTOTydaeMyIO
W3 pa3HBIX HICTOYHUKOB (CpeACTBA MacCOBOU mHpopManuu, IHTEepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUjia SKOJIOTMYECKH IIeJIeCO00pa3HOrO IOBEICHUS B
OBITYy W TPYIOBOH [MEATEIBHOCTH B LEISAX COXPAHCHHSI CBOETO 370POBBS M OKPYXKAIOMICH MPHUPOIHON



Cpelpl, OCO3HaBaTh OINACHOCTb BO3JEWUCTBUS Ha HUBBIE OPraHU3MbI OINpPEAETEHHBIX OPraHUYECKUX
BellecTB, MOHMMas cMbicn mnokazarens [IJIK, mosicHITh Ha mnpuMmepax crnocoObl yMEHbIIEHUS WU
MPEIOTBPALCHHS UX BPETHOTO BO3/ICUCTBUS Ha OPraHU3M UEJIOBEKa,

JU1sl 00y4aroIuXcs ¢ OrPAaHUYEHHBIMA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUECKUX SBICHUI;

JUTSL CJICTIBIX M CJIa0OBUAAIIMX OOYUYaIOUIUXCS: YMEHHUE UCIIONb30BaTh PeIbe(HO-TOYCUHYIO CUCTEMY
o6o3nauenunii JI. bpaitns nis 3anucu XuMuueckux Gopmy.



11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOEHHUs Kypca «O01iast 1 HeopraHuuecKkasi XUMHs OTPaXaroT:

c()OPMUPOBAHHOCTh MPEICTABICHUA: O XHUMHUYECKOW COCTABJISIONICH ©CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHHU B MO3HAHUU SBJICHUH MPHPOJIBI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKUMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMOH JUIsl pelleHMs INPAaKTUYeCKUX 3ajad U
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOJHOM Cpene;

BJIQ/ICHUE CUCTEMONM XMMHYECKMX 3HAaHUN, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOUINE IMOHATHUS
(XMMUYECKHUI 3JIEMEHT, aTOM, MU30TOII, S-, P-, O- 3JIeKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPHLIATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBS3b
(KOBaJIeHTHas, MOHHAs, METAJJIMYecKasi, BOJAOPOIHAs), KpUCTAJUIMUECKas peIIETKa, TUIbl XMMHUYECKHX
peakuuid, pacTBOp, 3JIEKTPOJIMTHI, HEIIEKTPOJIUTHI, DSJIEKTPOIUTUYECKAs AUCCOLMALMS, OKHUCIINUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKOM PEAKIMM, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpus
INEKTPOJIMTUYECKON JuccoLuanuy, rnepuoaudeckuil 3akod /. M. Menneneesa, 3aKk0OH COXpaHEHHUSI MACCHI
BEIIIECTB, 3aKOH COXPAHEHUs U IPEBPAILEHUS SHEPTUU MPU XUMHUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMUHU, MUPOBO33PEHUECKHE 3HAHMSL, JIEXKAIME B OCHOBE MOHUMAaHUs IPUUUHHOCTU
U CHCTEMHOCTH XHMHYECKUX SIBICHHHU, (PaKTOJOTHUECKUE CBEJCHHUS O CBOWCTBAaX, COCTAaBE, MOJYyYCHUH U
0€30I1aCHOM  HCHOJIb30BAHUU BAXHEUIIMX HEOPraHMYECKUX BEIIEeCTB B OBITY M IPAKTUYECKOMH
JESATEIIBHOCTH YEJI0BEKA,

c(OpMUPOBAHHOCTh YMEHUW BBIABIATh XapaKT€pHbIE IPU3HAKU TOHATHH, YCTaHaBIMBAaTh MX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MIPU ONKUCAHUU HEOPraHUYECKUX BELIECTB U UX
MIPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIHMKY [UIs COCTaBJIE€HHUS (HOpMyIl
BEIIECTB M YPAaBHEHUH XMMUYECKHUX peakuui, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbld ra3, YIJIEKMCIBIA ra3, aMMHak, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUThEBAs COJA, MUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHMH ONpEAENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKHX
JJIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOIO COCTaBa, BMJI XUMHUYECKOW CBSA3M (KOBaJIeHTHasl, HMOHHaf,
MeTaJIJINYeCcKasi, BOAOPOJHAsI) B COCAMHEHMSIX, TUIl KPUCTAINIMYECKOW PEIIETKH KOHKPETHOI'O BELIECTBa
(aToMHasi, MOJIEKYJIsIpHAs, MOHHAs, MeETAJUIMYecKas), XapakTep CpeAbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHNN;

c(OpMUPOBAHHOCTh YMEHUN YCTaHaBIMBATh MPHUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB MO MX
COCTaBY K ONPEICIEHHOMY KJIACCy/TpYIIe COEIUHEHHUH (IIPOCThle BEIIeCTBA — METAJIbl U HEMETaJlIbl,
OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHBIE THUPOKCHU/IbI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHMM pPacKpbIBaTh CMBICT mNepuoandeckoro 3akoHa [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKLINU;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuoanueckoit cucremel xumuueckux siemeHtoB J[. 1. Menpeneesa,
UCTIONB3Ysl TOHATHSA «S-, P-, d-DJIEKTPOHHBIE OpPOHMTAIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX COEAMHEHUN 10 MEpUOAaM U IpyIam
Ilepnonnueckoi cucreMbl XUMUYECKUX 351eMeHTOB 1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBaTh) OOLIME XWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYHIECTBOBAHWE T'€HETUYECKOW CBS3U
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHMS KJIACCUPHUIIMPOBATh XMMHUECKHUE PEAKIUU 10 Pa3IMYHbIM MpU3HAKaAM
(uMCcy W COCTaBy pearupyrolx BeIIeCTB, TEIUIOBOMY 3(PQeKTy peakluuu, H3MEHEHHIO CTereHen
OKHCIICHHSI 3JIEMEHTOB, 00OPAaTUMOCTH PEAKILIUH, YUaCTHIO KaTaJu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATH YPABHEHUS pEAKUMH pa3IMyHBIX THUIIOB, IOJHBIE |
COKpAIllEHHbIC YPABHEHUS peaKLUil HOHHOIO OOMEHA, YUUThIBAs YCIOBUS, IPH KOTOPBIX 3T PEAKLIUU UAYT
J10 KOHILIA;



c(OpMHUPOBAHHOCTh YMEHHUH TPOBOJIUTH PEAKIUH, TMOATBEP)KIAIOIINE KaueCTBEHHBIM coOCTaB
Pa3JINYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHMI PACKpPbIBaTh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakuui;

c(OpPMUPOBAHHOCTh yYMEHUU OOBACHATH 3aBUCHUMOCTh CKOPOCTHM XHMHMYECKOH peakluu OT
pa3INuHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOIO0 PAaBHOBECHS B 3aBUCMMOCTH OT BHEILIHETO
BozaeiicTBus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHMHUYECKHE IPOIECCHl, JIeKAIllue B OCHOBE
MPOMBIIIJICHHOTO MOJIYY€HHUs CEPHON KUCIIOThI, aMMHUaKa, a Takke c)OPMUPOBAHHOCTH IIPECTABICHUN 00
OOIIMX HAYYHBIX IPUHLHUIIAX U HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUUCIICHHS C MCIIOJIb30BAHUEM TOHSATHS «MaccoBast AOJIS
BEIIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIHMIX, MACChl BEIIECTBA WU
00BbEMa Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO M3 YyYaCTBYIOUIMX B
peakuu BEIIeCTB, TEmIoBoro 3ddexra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHs] MAacChl BEIIECTB,
IIPEBPALLICHHS U COXPAHEHUS SHEPIUU;

c()OPMHUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWIA IOJB30BAHHMS XUMHUYECKOW IOCYIOH U
1abopaTopHBIM 00OpYJOBaHHEM, a TaKKe MpaBHiia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU IO BBHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBINOJIHATh XMMHUYECKUNH SKCIEPUMEHT (pa3yiocKeHHe
IIEPOKCHUA BOAOPOA B IIPUCYTCTBUU KaTAIIM3aTOPA, OIPEIEICHUE CPEABI PACTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCATbHOTO HWHAMKATOpA, BIUSHUE Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM peakIiu,
peaKuu MOHHOTO 00MeHa, KAYeCTBEHHbIE peaklMU Ha Ccylb(dar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUSI, PeIlIEHUE IKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «Metamibsl» U «Hemeranisl») B COOTBETCTBUH C
MpaBWJIaMU TEXHUKH OE30TIACHOCTH MPHU OOPAIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000pPYIOBaHUEM,
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOIO SKCHEpUMEHTa B (pOpMe 3alHCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GOopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHATM3UPOBATh XUMUUECKYI0 HHPOPMAIIHUIO, IO Yy4aeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKalMK, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHM COOJIIOJIaTh MpPaBUiIa SKOJOTHMUYECKH LIEIecO00pa3HOro MOBEICHUS B
OBITY M TPYIOBOW NEATENIBHOCTU B LEJAX COXPAHEHUsS] CBOETO 3/I0POBbS U OKPY)KAIOLIEH MPUPOIHOMN
Cpenbl, OCO3HAaBATh OMACHOCTHh BO3JECHCTBHS HA JKUBBIE OpPraHU3MbI OINPENEIEHHBIX BELIECTB, MOHUMAs
cmbica nokazarens [1JIK, moscHATh Ha npumepax crocoObl yMEHbIIEHUS U MPEIOTBPALLIEHUS UX BPEIHOTO
BO3JICHCTBHS Ha OPraHU3M YEJIOBEKa,;

JUIs 00YYarolUUXCs C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pOBBSI: YMEHHE NPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AX [TO3HAHUS BEIIECTB U XUMHYECKUX SBJICHUI;

JUTSL CJIETIBIX M CIa0OBUASIINX OOYUYaIOIUXCsl: YMEHHE HCIIOIb30BaTh Pebe()HO-TOUEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiiss 11 3anucu XuMHIecKux Gopmyt.
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Tema ypoka

[Ipenmet oprannyeckoi
XUMUH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopust crpoeHus
OpraHUYECKUX
coequHeHnd A. M.
byrneposa, eé
OCHOBHBI€ MOJIOKEHUS
[Ipeacrasnenue o
KJaccuukanum
OpPraHUYECKHUX BEILECTB.
Howmenkiarypa
(cucremaruueckas) u
TPUBHUAJIbHBIE HA3BaHUS
OpTaHUYECKUX BEIECTB
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TOMOJIOTUYECKUH PSJT
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AJKeHBI: cOCTaB U
CTPOEHUE, CBOWCTBA

OTWIIEH U IPOIHJIEH —
IpocTenmne
MIPEICTABUTENH AJIKEHOB

[TpakTuyeckas pabora
Ne 1. «Ilonyuenne
STUJIEHA U U3yYEHUE €T0
CBOMCTB»

Anxanuensl. byraauen-
1,3 u meTunOyraaueH-
1,3. ITonyuenune
CHHTETHYECKOTO




KaydyKa U pe3UHbI

10

AJIKUHBI: COCTaB U
OCOOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKUU PSI.
AueruiieH —
MPOCTEUIIIHI
MPEJICTaBUTENb aJIKHHOB

11

12

13

14

15

Brruncnenus mo
YPaBHEHUIO
XAMHYECKON peaKkuu

ApeHbl: 6eH301 1
ToJyoJ1. TOKCUYHOCTD
apeHoB

I'eHeTHuecKas CBSI3b
YIIIEBOIOPOOB,
MIPUHAICKAITUX K
Pa3IMYHBIM KJlaccam

[TpuponHbIE HCTOUHUKH
YIIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOIYTHBIE HEPTSHbIE
ras3bl, He()Tb U
MPOAYKTHI €€
nepepadboTKu
[TpuponHbIE HCTOYHUKH
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOIMYTHBIE HEPTSIHBIE
ras3bl, He()Th U
MPOAYKTHI €€
nepepadoTKu

16

17

18

KonTponbhas pabota no
pazneny
«YTIIeBOIOPOABD
IIpenenbusie
O/IHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TAHOJL.
Bonopoanas cBs3b

MHuoroaromMHble
CIIUPTHIL: STUIICHIIIUKOJIb
Y TIIMUEPUH

19

®DeHOo: CTpOoeHUE




MOJIEKYJIbI, (PU3UYECKUe
U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

20

AJIBIETUIBI:
dbopMmanbaerua u
areTajbIerua. AeTOH

21

22

23

24

25

26

27

28

OIHOOCHOBHEIE
npeebHbIe
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAS U YKCYCHAast

[TpakTrueckas pabota
Ne 2. «CpoiicTBa
pacTBopa yKCyCHOU
KHUCIIOTBI»
CreapuHoBas u
OJIEMHOBAS KUCIIOTHI,
KaK MpeJCTaBUTENU
BBICILINX KapOOHOBBIX
KHUCJIOT

Mpb1na kak coau
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIICE
JIeUCTBHE

CrnoxHble 3(upbI Kak
IIPOU3BOJHBIE
KapOOHOBBIX KUCIIOT.
I'maponus cnoKHbIX
3¢upoB

Kupsl: runponus,
IIPUMEHEHHUE,
Ouonornyeckas poib
KHUPOB

VrieBoasl: COCTaB,
KJaccupuKanus.
Baxueiiue
IIPEICTaBUTENHN:
TJIF0KO3a, PpyKTO3a,
caxaposa

Kpaxmai u nenmntonosa
KaK [PUPOTHBIE
HOJIMMEPHI

29

KoHnTtponbnas padota mo




pazzaeny
«Kucnopoaconepxaiue
OpraHUYEeCKHE
COEIMHEHUSY

30

AMMHBI: METHJIAMHUH U
AHUJINH

31

AMUHOKHCIIOTHI KaK
amQoTepHbIe
OpTaHHYECKUE
COCIMHECHMS, UX
OHOJIOrYecKoe
3Hauenue. IlenTuab

32

33

34

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSA

OCHOBHBIC TTOHATHSI
XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OcHOBHBIE METOBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUH.
[ImacTmaccel, KaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




11 KJIACC

n/n

KoaunuyecTBO 4acoB

Tema ypoka KonTpoJbHble

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
Hara uugposbie
u3yuyeHHs1 o0pa3oBaTe/bH

ble pecypchl

XHUMHUYECKUH DIIEMEHT.
ATOM. DIIEKTpOHHAs 1
KOH(UTypanus aTOMOB

[lepuonuueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHUX JIEMEHTOB
J. . Menaeneena, ux
CBSI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH

W3MCHEHMSI CBOMCTB

XUMHYECKHUX JIEMCHTOB U

HUX COCJMHEHUH T10

TpYIIaM U ePUOIaM.

3HayeHue 1
MIEPUOIUYECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKHX

snemeHnToB JI.1.

MenieneeBa B pa3BUTHH

HayKH

CrpoeHnue BenecTna.

XuMuueckas CBSI3b, €&

BH/JIbl; MEXaHU3MBI 1
00pa3zoBaHus KOBAJIEHTHOM

cBs3u. BogopoaHas cBsizb

BajieHTHOCTS.
DNEKTPOOTPULIATENBHOCTD.
CreneHp OKUCIIEHUS.
BemectBa MoneKyIsipHOrO
Y HEMOJIEKYJISIPHOTO
CTpOECHUS

[Tonsarue o aucnepcHbIX
cucreMax. VICTUHHBIE U
KOJUTOUTHBIE PACTBOPHI. 1
MaccoBast 10 BelecTBa
B PacTBOpE
Knaccudpukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I'ereTmueckas CBA3b
HEOPTraHWYECKHUX BEIECTB,




PAa3IMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHUX PEaKIUi B
HEOPraHUYEeCKON 1
OpraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MaCChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpaIlCHHs YPHEPTUU
IPH XUMHYECKHUX
peaxusax

10

11

CxopocTb peakuu.
OO0paTtuMble peakIny.
XUMHUYECKOE PABHOBECHE

[TpakTrueckas padora No
1. «BousiHME pa3sIuYHBIX
(hakTOpOB HA CKOPOCTH
XAMHYECKON PEAKIIUN»

DJIEKTPOIUTHYECKAS
nmuccorranus. [Tonsitue o
BOJIOPOJIHOM TIOKa3aTese
(pH) pactBopa. Peakiiuu
MOHHOTO OOMeHa.
I'maponus opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIMTENIBHO-
BOCCTAHOBUTEJIbLHEIE
peakuu. [lonstue 06
AJIEKTPOJIN3E PACIJIaBOB U
pacTBOPOB coJiei

13

14

KonTpomnbHas pabora no
pazneny «TeopeTnueckue
OCHOBBI XUMHUHN»

MerTainsl, UX MOJIOKEHUE
B [lepronnueckon
CUCTEME XUMHUYECKHIX
anemenToB /l. U.
MenpeneeBa u
0COOEHHOCTH CTPOCHHUS
atomoB. Obmue
dbuznyeckue cBoicTBa
METAJIJIOB

15

CrutaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH P
HaIpsHKEHUH METAILIIOB

16

XUMHYECKHE CBOMCTBA
BaXKHEUIIINX METAJJIOB




(HaTpUid, KN, KaJIbITHA,
MarHui, aJllOMUHUN) U X
COCIMHEHU I

17

18

XHUMHUYecKre CBOMCTBA
XpoMa, MeJI U UX
COCIMHEHUN
XUMHYECKHE CBOMCTBA

LIMHKa, JKeje3a U UX
COEIMHEHUN

19

[IpakTuueckas pabora Ne
2. "Pemrenne
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
«MeTaimiei»"

20

21

22

Hewmerannsl, ux
ITOJIOKCHHE B
[Iepnoanueckoii cucreme
XHMUYECKHX DJIEMCHTOB
J. 1. MeHaeneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckue cBOMCTBA
HEMETaJJIOB. AJIJTIOTPONUS
HEMETAJUIOB (Ha mpuMepe
KHUCJIOPOJa, CEPHI,
docdopa u yriaepona)
XHUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U X
COCJIMHEHU U

23

XUMHYECKHE CBOWCTBA
azoTa, (pocodpa u ux
COeIUHEHUU

24

25

26

XHUMHYECKUE CBOMCTBA
yriepoJia, KpEMHHUS U X
COeTUHEHNN
[IpuMeHeHne BaKHEUIINX
HEMETAaJUIOB U UX
COeTUHEHNN

O06o06mIeH e U
cHCTeMaTH3aIus 3HaHUH
mo TeMe «HemMeTaiie.
Breraucnenus mo
YpaBHEHUSAM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKHE
pacdEThl

27

[TpakTuueckas padora No




28

29

30

31

32

33

34

3. «Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 I10 TEME
"Hemeraminl"»

KoHnTtposbHas padoTa mo
TeMaM «MeTabel» U
«HemeTtamen»y

Heoprannueckue u
OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

AmdorepHbie
HEOpraHu4ecKue u
OpraHMYecKue
COE/IMHEHUSI.
['eHeTnueckast cBS3b
HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB

Ponp xumuu B
obecrneyeHn
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBON 0€30I1aCHOCTH,
Pa3BUTHH MEUITTHBI

[TpencraBienust 06 0OmUX
HAyYHBIX TPUHIUTIAX
MIPOMBIIIIIICHHOTO
MOJTYYEHHS BAKHEUIITNX
BEIIECTB

UYenosek B MUpe BEILECTB
Y MaTepHaJIOB

XUMUs U 310pOBbE
YyeroBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






