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MOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XUMHUU Ha YpPOBHE CpellHero ooiero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit deneparumny,
TpeOoBaHUI K pe3yibTaTaM OCBOEHHUS (eaepaibHOW 00pa30BaTENIbHOW MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepaabHOM TroCylapCTBEHHOM
obpazoBatensHOM ctanaapre COO, ¢ yuérom KoHuenmmu npenopaBaHusi yueOHOTO IpeaMera
«Xumusi»y B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Denepanuu, peaTu3yrONIHX
OCHOBHBbIE 00pa3oBaTeIbHbIE MPOrpPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepauuu ©Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3paboTKe MNpOorpaMMbl MO XUMHH, K ONpPEIEICHUI0 o0Ien
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U PAa3BUTUSL OOYYAIOIIUXCS CPEICTBAMU y4EOHOTO MpeaMeTa
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaIbHbIE MOJO0XKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH II€NieH, COAEpXKaHUs, pe3ylbTaToB OOydYeHUs U
TpeOOBaHMil K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, TMOJy4yaeMoOe€ BBITYCKHUKaMU  00Ie0o0pa3oBaTeIbHON
OpraHM3aluy, SBISIETCd HEOTbEMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM 3TallOM peaju3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XHMUYECKOTO o00pa3oBaHUA. OJTHU IEHHOCTU
KacaroTcsl TO3HAHHs 3aKOHOB IMPHUPOJbI, (POPMUPOBAHHMS MHUPOBO33PEHUS U OOLICH KyIbTYpbI
YeJIOBEKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3JI0pOBBIO U
PUPOJIHOIM cpene. Peannsyercs xumudyeckoe o0pa3oBaHHE 0O0YJAIOIIMXCS HA YPOBHE CPETHETO
obmero o06pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XHUMHUs», COJEpPKaHHE W MOCTPOEHUE
KOTOPOTO ONpeAeieHbl B IMpOorpaMMme MO XHMHUH € Y4ETOM CHElM(PUKH HAyKH XUMUH, €&
3HAYEHUS B MO3HAHUU NPUPOABI U B MAaTEpUAIbHOM XKU3HU OOIECTBA, @ TAKXKE C y4ETOM OOIIMX
Henel M MPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPETHETr0o OOIIETro
obpazoBanus B Poccuiickori @enepamm.

XuMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyio pojib B COBPEMEHHOM
UBIJIM3AIUH, B CO3JaHUM HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOH BKJIaJa B
dbopMHpOBaHUE PALIMOHATIBHOTO HAYYHOT'O MBILIUICHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpE KaKk O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUsS BELIECTBEHHOI'O COCTAaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOJIEWCTBYST C JAPYTUMH €CTECTBEHHBIMH HAayKaMH, XHUMHS cCTaja
HEOTHhEMJIEMOI YacTbI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO Tpyaa M
KHU3HH KaXoro wieHa oOmectBa. CoBpeMEeHHass XMMHUSI KaK HayKa CO3HIaTeNbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HAIpaBJeHa Ha PEHICHHE TNIOOANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, JHEPTrEeTUYECKOM, MHUIIEBON, HKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 37J0POBbSI.

B coorBeTcTBUM ¢ OOMMMH HENSAMH W TPUHIUIAMU CpEeIHEro oO0Iiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 ximaccsl, 6a30BbIil ypOBEHb H3YUEHUS) OPHEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroUmIuxcs, HEOOXOIWMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B KH3Hb COIMYMa,
IPOIOJDKEHUsI 00Pa30BaHUs B Pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMy  1pefiMeTa «XuUMuUs» SBISAIOTCA 0azoBble Kypcbl — «OpraHnuueckas
xumMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX



ABJISIIOTCS OCHOBBI 0a30BOM HAYKU: CHUCTEMA 3HAHUM 110 HEOPraHUYECKONW XUMHHU (C BKIIOUEHHEM
3HaHWHN W3 O0IIeld XUMHH) M opraHndeckoid xumun. DopmMupoBaHue JaHHOW CHCTEMbl 3HAHUU
OpU U3YYCHHU TpeaMeTa 00eCledrMBacT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O0Opa3us
BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 Heopranudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOTO MOAXO0Ja K M3YyUEHHUIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
OTpeNIeIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHWYECKOW XWMHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCJAMHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTHUH — OT YIIEBOAOPOIOB O
CJIOKHBIX OWOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckod XUMHUU TOJY4aroT
pa3Butue cGOPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHs MEPBOHAYAIbHBIC
MPEJICTABICHHUS O XUMUYECKON CBS3H, KJIACCU(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUU.

[Tog HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO YPOBHSI paccMaTpUBAETCs
M3YYEeHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHHA TEOPETHUECKUNA MaTepuan u
(dakTosornyeckue CBEACHHs O BEIIeCTBaX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mras ¥ HeopraHuvyeckass XUMUs» 00yYaroIUMCs TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAUYEHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTHYECKHUX IO3UIIHH,
Iy0Ke TIOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIMH ATOro 3aKoHAa — OT 000OImIaromieit 1o
OOBSCHSIIONIEH U IPOTHO3UPYIOUICH.

Enunas cucrteMa 3HaHMI O BaXKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, & TAKKE 0 XUMUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUs
pononHsiercss B Kypcax 10 w11 KiaccoB 3eMEHTaMu  COJAEpP)KAHUS, HMEIOIIUMHA
KyJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHMMAaHMIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOU U
MPAKTHYECKON AESITeNTFHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHUS K TPOIECCY
TBOpPYECTBA B O0OJACTH TEOPUH W MPAKTUUYCCKUX MPHIOKEHUNU XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh HHPOPMAIMIO U TPUMEHATh €€ NJIsl MOTOJHEHUsI 3HAHUN, PeIIeHuUs
MHTEJUICKTYaJIbHBIX M KCHEPUMEHTAIBHBIX HCCIIEAOBATENIbCKUX 3a7ad. B 1menoM coaepxanue
y4eOHOT0 TpeaMeTa « XUMHUs» TaHHOTO YPOBHS M3YYEHUS OPUEHTHPOBAHO HAa (POPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTraHUYECKOIO0 U OPraHUYECKOro MUPa, OOYCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTAaBOM M CTPOCHHEM, MTO3HABAEMOCTh TTPUPOIHBIX SIBICHUHN MyTEM dKCIIEPUMEHTA
W pelIeHUsT TPOTUBOPEYH MEXIYy HOBBIMHU (aKTaMH W TEOPETUUYECKUMH TMPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEUICHUH 3KOJIOTHUYECKUX MpoOiieM, a Takke MpodiemM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnanme pemieHuss 3amad  BOCIHTAHMS, Pa3BUTHS M COIMAIM3ANUUA  OOYJarOIIUXCS
MPUHATHIE MPOTPAMMON MO XMMHH TOAXOJAbI K OMPENENICHUIO COJCPKAHUS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX JEUCTBUN, UMEIOIIMX
0a30BoOe 3HAUCHUE JJI PA3TUYHBIX BHJIOB JEATEILHOCTH: pEUIeHHs MpobieM, TOUCKa, aHaau3a u
00paboTKk WH(pOpPMAIUK, HEOOXOMUMBIX JJIsi TPUOOPETCHHSI ONBITA TMPAKTUYECKOW U
HCCJIEI0BATENIbCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUN XUMUMU.



B mpakTuke npenogaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMUs, TaK U
HA YpPOBHE cpeaHero obOmero oOpa3oBaHUs, TMPH  ONPEICICHUU  COJEP>KaTEIbHON
XapaKTePUCTHKU [eJiel HM3y4eHHUs TMpeAMeTa HampaBlIeHHEM IEePBOCTECIIEHHOW 3HAYUMOCTU
TPaIUIIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYCCKOW JEATCIIFHOCTH YelIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. C METOAMYECKOW TOYKH 3pEHUs TaKOW MOAXOI K
OTIpEICTICHUIO TeJIel U3YUCHHUS MIPEeIMEeTa SBISCTCS BIIOJTHE OMPABIaHHBIM.

CoryacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3y4YeHHUS TpeaMeTra «XHMHs» Ha
6a3zoBoM ypoBHe (10 —11 1) siBASIFOTCS:

e (GOpMHpPOBAHHE CHUCTEMBl XHUMHUYCCKUX 3HAHMM KakK BaKHEHIIEW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXAT KIFOUEBBIC MOHSTHSI,
dbyHIaMeHTalbHble 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHUE S3bIKa HAayKH, YCBOGHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHS U CTAHOBJICHHSI,

e (opmupoBaHUE M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TO3HAHHS BEIICCTB U
XUMHYECKHUX PEaKIui, HEeOOXOIUMBIX JUIsI IPHOOPETECHUS YMEHHUI OPUEHTHPOBATHCS B
MUPE BEIIECTB U XMMHUECKUX SBJICHUH, UIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHON KH3HU,

® pa3BUTHE YMEHHMA U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHMEM XHMHUYECKOTO JKCIEPUMEHTAa, COONIOJICHHEM TMpaBuiI 0e30MacHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsimy ¢ aTuM, conepkarebHas XapakTEepUCTUKA [IEJIeH W 3a/a4 U3YYCHUsS MpeIMeTa B
porpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero obmiero obpaszoBanusi. CeromHs B MPENOJAaBAaHUU XUMHUHU B OobIei
CTCTICHH OTHAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJIEpKaHus OOydeHus,
OpUEHTHPOBAaHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alu,
BIIAJICIONIET0 HE HAOOPOM 3HAHWH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TOJTYYCHHs 3HAHUN M MPUMEHEHUS UX B PEaTbHON KU3HU JJIS PEIICHUS
MPAKTHYECKUX 3a7ad.

B cBs3u c oTUM TpU U3YYeHHH TMpeaMera «XUMHS» JOMUHHUpYIOLIee 3HAuyeHHeE
NpUOOPETAIOT TAKUE LIeNU U 3a/1a4H, KaK:

ajanTanys OOyYaromMXCS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHWE WHTEIUICKTYaJIbHO pPA3BUTOW JIMYHOCTH, TOTOBOH K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPHUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMIA),
UMEIONINX YHUBEPCATBHOE 3HAUCHUE JIJIST PA3IMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIIEM,
MOMCKa, aHaimM3a M 00paboTKM WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOPETEHUsS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe IJI OLIEHKH C
MO3UIIMH SKOJIOTHIECKON 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHu3M YeJIOBEKa U MPUPOIHYIO CpPeNy;

pa3BUTHE TTO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYATLHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0ydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE NH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIS TIOUCKA M aHaIu3a yueOHOW U HayYHO-TIOMYyIIpHOU HH()OPMAIIUYA XUMHUYECKOTO
COJICPIKAHUS;



(dbopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJII0/1aTeIbHOCTH, COOpPAaHHOCTH, AKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPY TUIAHUPOBAHUU M MTPOBEACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE y OOydYaomuxcs yOeKIEHHOCTH B TyMaHHUCTMYECKOW HAIpPaBICHHOCTH
XUMHUHM, €€ BaXHOW polM B  pelIeHuHu TJI00albHBIX  MpoOJeM  pallOHaIbHOIO
OPUPOAONOIb30BAHUSA, IONOJHEHUs SHEPreTUYECKUX PECYpCOB M COXPAHEHUs MPUPOJHOTO
paBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEpEeKHOTO0 OTHOUICHHSI K TMPHPOJIE U CBOEMY
3JI0POBBIO, a TaKKe MPUOOPETEHHs ONBITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHUH TSI IPUHSTHUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSMHU.

B ydyeGHOM mnaHe cpeaHero oobmero oOpa3oBaHUS Y4EOHBIH mpeaMeT «XHUMUs»,
u3y4yaeMblil Ha 6a30BOM YpOBHE, SBJISETCS 0053aTEIbHBIM YYEOHBIM IPEAMETOM.

OO0miee 9nCIIO 9acoB, OTBEAECHHBIX JUIA M3YYCHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpaszoBanusi, cocrapiser 68 yacos: B 10 kimacce — 34 yvaca (1 ywac B Hepemo), B 11
kiacce — 34 gaca (1 4ac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHHUE B IMOJIyYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coeauHeHuii A. M. bytneposa,
e€ ocHOBHbIe NOJOXKeHUsA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. ['omosnorus,
nu3oMepus. XuMu4ecKas CBsI3b B OpraHMUECKUX COEUHEHMSX — OAMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccupukalud  opraHMdeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEJIMHEHUH (cucreMaruyeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHIIMX
IIPEJICTAaBUTENIEN KIIACCOB OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAJIBHBIE METOJIbI M3Y4YE€HHs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3lamMy OpraHM4ecKuX BELIECTB M MaTepHuajaMH Ha UX OCHOBE, MOJIECIMPOBAHHE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOIIOJAEHHWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (IJIaBJIeHUE, OOyTJIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psia. MeTaH um 3TaH — mpocTenuine
NpPEJCTaBUTENIN AJIKaHOB: (U3MUYECKME M XUMHMUYECKHE CBOICTBa (peakuuu 3aMelIeHHs u
TOpEHMS ), HAX0XKAECHNUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEICTaBUTENIN aJKEHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHHS,
rajloreHUPOBaHUS, TUApaTallui, OKUCICHHS U IOJIMMEPHU3alu1), TOJyYCHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINMEe XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHrne CHHTETHYECKOTO KayuyKa U pe3UHBbI.

AJKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKMH psia. AlETHIeH —
IPOCTEHIINI MPeACTaBUTENb aJIKUHOB: COCTAaB, CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peaky ruApUPOBaHUS, FAIOTCHUPOBAHNUS, THAPATALMHU, TOPEHHUS), TOJyYEeHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBa (peakuuu
raJloOTCHUPOBAHUSI U HUTPOBAHUSA), MOJydeHHE U INPUMEHEeHHue. lonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupo8arUs U HUMPOBAHUs), NOJYUeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY  YIVIEBOJOPOJAMH,
IPUHAUIEKAIIMMHU K pa3IMYHbIM KJIacCaM.

[IpuponHble UCTOYHUKHU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momnyTHble HeTAHbIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHii), muponu3. [IponykTsl nepepaboTku HeTH, UX TPUMEHEHUE B
NPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOAYKTHI €ro nepepaboTKH.

OKCrepuMEHTAIbHbIE METO/Ibl M3Y4YEHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0pasIaMu IiacTMace, KaydyKoB M pe3uHbl, Koyutekuun «HedTs» u «Yromb», MonenupoBanue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE NPAKTUYECKOW pPabOTHI:
MIOJIyYEHUE ITUJIEHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacy€rnble 3anaun.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA HWJIM MPOAYKTAa pEaKUUH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB MJIU MPOAYKTOB PEAKIIVH).

Kucsopoaconep:xamue oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHON W 3TaHON: CTpOeHUE, (U3NYECKUEe U
XUMHUYECKHE CBOWCTBA (pEakUuu C aKTHUBHBIMU METajUlaMH, TaJIoT€HOBOJIOPOJAMH, TOPEHUE),
npuMeHeHne. BogopoaHele cBsI3u Mexay MOJIEKyJaMHu CIUpTOB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YeJIOBeKa.

MHoroaromMuble CHUPTHL. OTWIEHIVIMKOAb W TIULEPUH: CTPOEHUE, (QU3NYECKUue u
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO MIEJTOYHBIMU METaNIaMH, KaUYeCTBEHHAs peaklys Ha
MHOI0OaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. [IpumeHeHue riunepuHa u
STUJICHTJIUKOJISL.

@eHoN: CTpOCHHWE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne ¢enona.

Anpnrerunsl M kemouwvl. DoOpManbAETH]l, aueTalbAETHA: CTpOCHUE, (u3nueckue u
XMMHYECKHE CBOMCTBA (PEAaKIMM OKHCIEHUS W BOCCTAHOBJICHUS, KAaUECTBEHHBIE DPEAKIIUH),
MOJIy4€HHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpeniebHble KapOOHOBBIE KUCIOThl. MypaBbHHAsi U YKCYCHasl KUCIJIOTHI:
CTpoeHue, (pU3nuecKue 1 XUMHYECKIE CBOMCTBA (CBOWCTBA, O0IIME TS Kilacca KUCIIOT, Peaklus
sTepuuKanun), mojdydyeHue U npuMmeHeHue. CreapuHOBas M OJEMHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICHINX KapOOHOBBIX KHCIOT,
UX MOIOILIEE IEUCTBHE.

CrnoxHble 3GUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. 'MApOIU3 CI0XKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. buosnorudeckas poib KUPOB.

VYrieBoibl: cocTaB, KiaaccupuKaIus yrieBo 0B (MOHO-, IU- U Mojaucaxapuisl). [roko3a —
OPOCTEHIINN MOHOCAaXapHu: OCOOEHHOCTH CTPOEHHS MOJEKYNbl, (pU3NYeCKHe W XUMHUYECKUe
cBoiicTBa (B3ammoneiictBue c¢ ruapokcuaoM Mmeau(ll), okucneHme amMMHaYHBIM PAcTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXJAEHHE B MPUPOAE,
npuMeHeHue, onoaorunyeckast posib. DotocuHTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u neminronos3a Kak npupojnble noaumepsl. CTpoeHHe Kpaxmalla v LI035
du3nyeckne 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaYeCTBEHHAs PeaKkus C HOJ0M).

OKCHEpUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U HX IIPEBPALICHUI: NpPOBEACHUE,
HAOJIIOJIEHUE W OIMCAaHUE JE€MOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKHcJIeHHe dTaHoia okcuaoMm wmenu(ll)), MHOroaToMHBIX
crupToB (B3aumojencTBue raunepuHa ¢ ruapokcunom Mmenu(Il)), ampaernnoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m rtumpoxcumom wmemu(ll), B3aumopeicTBue
Kpaxmajga C HWOJOM), MPOBEIACHUE TMPAKTUYECKOW padOTHI: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnbie 3anaymn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOIO BEIIECTBA WM MPOAYKTAa pEaKkUUU I0 HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBl KaK aM{QOTepHble OpraHudeckue coenauHeHus. Dusnueckne u
XUMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe INMlKHA). buonoruueckoe 3HaueHue
aMuHOKUCIOT. [lenTubl.



benku kak mpUpoAHbBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEJIKOB: THUAPONIN3, ACHATypalus,
Ka4eCTBEHHBIC pEaKIUK Ha OENKH.

DKcriepUMeHTalbHbIE METOJbl M3YYEHHUS! BELIECTB M HMX IpeBpallleHHil: HaOmroneHue u
ONMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: JEHAaTypauuss OEJNKOB IpPU HarpeBaHUH, IIBETHbHIE
peakiuu OeIKOB.

BbicokomoiiekyIsipHbIe cOeJUHEHHUSs

OcCHOBHbBIEC TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, HOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeaHss MoJjeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJTUMEPU3ALINS U MTOJTUKOHACHCALUS.

OKCHEepUMEHTAJIbHBIE METO/Ibl M3Y4YE€HMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa31amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanms MeXnpeaMETHBIX CBA3EH MPU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHSTUMN, SBJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBJIEHUE, HAY4YHBIH (pakT, rumoresa, 3aKoH,
TEeopus, aHaliu3, CHUHTE3, KIacCUpUKalus, TMEePUOJUUHOCTh, HAOIIOJeHNe, H3MEpPEeHUe,
AKCIEPUMEHT, MOJEIUPOBAHHE.

®uzuka: MaTepusi, JHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (U3MUECKHe BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BelIeCTB B OpraHu3me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BeIllecTBa (OEIKH, YIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHbIE IOPO/IbL, MTOJIE3HbIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHosIorus: NUILEBbIE IPOIYKThI, OCHOBBI PAllMOHAJIBHOTO IIUTAHMS, MOIOILLUE CPENCTBA,
JIEKApCTBEHHbBIE U KOCMETHUYECKHUE ITpenapaTsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue OCHOBbI XUMHHU

XuMHUECKUH dneMeHT. AToM. Sapo aroma, H30TONBL DIEKTPOHHAs 000JIOYKA.
DHepreTuyeckue ypoBHHU, OJypOBHU. ATOMHBIE OpOUTaH, S-, p-, d- aneMeHTsl. Oco0eHHOCTH
pacnpeneseHns 3JIEKTPOHOB MO0 OpOUTaIsiM B aToMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOJOB.
OJeKTpoHHast KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuomuueckas cucrema XMMHUYECKUX 3ieMeHToB [[. .
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u [lepuonuyeckoil CHUCTEMBI XUMHYECKHX
anemenToB /. Y. MenzaeneeBa ¢ COBPEMEHHOH TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
II0 rpyNnaM U neprojam. 3HaueHUe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelmiecTBa. XHWMHUYECKass CBs3b. BHUIbI XUMHUYECKOW CBs3U (KOBaJCHTHAs
HEMOoJIApHasi U MOJIsIpHAas, MOHHAs, MeTajuiMuyeckas). MexaHu3Mbl 0oOpa30BaHMs KOBAJIEHTHOM



XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BameHTHOCTB.
DneKTpOOTpULATENBHOCTD. CTENeHb OKUCIIEHN. FIOHBI: KATHOHBI M aHUOHBI.

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBAa. THIBl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEHIETKY.

ITonsiTne o nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanuss Heopranudeckux coenuHeHud. HomeHknatypa HeopraHM4ecKHX
BEUIECTB. [ eHeTHueckas CBSA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIaCCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHUX peakiuil B HEOPraHMYECKOW u
OpraHMYeCcKON XMMHUU. 3aKOH COXpAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPaHEHUsS U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMbIE peakLuu.
XnuMuyeckoe paBHOBecHe. DakKTOpbl, BIUSIOIME HA COCTOSHUE XHMHMUYECKOIO DPABHOBECHS.
[Tpunnun Jle Hlatense.

Onextponutuyeckas aucconuanus. CuibHble M ciabble 37eKTpoiauTsl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KHUCIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YyUEHHUs BEUIECTB U UX IpPEBpAIllEHUI: JEMOHCTpalus
tabmun «lleprogudeckas cuctema xumudeckux saemeHToB [[. M. MenneneeBa», mzyueHue
MoJeNiell  KPUCTALIMYECKUX pPeIETOK, HaOII0JeHWE M OIMUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHIa BOJOpPOJa B MPUCYTCTBUHM KaTalu3aTopa,
OIIpEZICNIEHUE CPENbl PACTBOPOB BEILECTB C MOMOUIbIO YHHUBEPCAJIBHOTO MHIMKATOpA, PEaKluu
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON paboThl «BnusHue pa3nudHbX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIINY.

PacuérHrble 3amaun.

PacuéTel 10 ypaBHEHUSIM XUMHUYECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMHUYECKUAE PACUETHI,
pacyéThl ¢ UCIOJIB30BaHUEM TIOHATHUS «MacCOBasi A0S BEIIECTBAY.

Heopranuyeckass Xumus

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuogudeckoll cucTeMe XMMHYECKUX
anemeHTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cCTpoeHHs aTroMoB. Dusnyeckue CBOWCTBa
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPEe KUCIOpoa, cepbl, hochopa u yriepoaa).

XUMHUECKUE CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (rajlor€HOB, Cepbl, a3o0Ta, (ocdopa,
yIaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKALIMX KUCIOT, BOJOPOIHBIX
COCTMHECHHI ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertansl. [lonoxenne Meramnos B [lepuoaudeckoil cucTeMe XUMHUYECKUX 2JIEMEHTOB [l
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 00OJIOUEK aTOMOB MeTauioB. OoOmrue
¢uznyeckue cBoiictBa MeTayuioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Psi HaNpsKEHUI
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWININX METAIOB (HATPUH, KaJWi, KajbIlMid, MAarHUM,
AIIOMUHUM, IUHK, XpPOM, KEJIE€30, MENIb) U UX COCTUHEHU.

O61ure crocoObl noay4yeHust MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YEHHMS BEUIECTB M MX IPEBPALLECHUN: H3Yy4YCHHE
KOJUIEKIIMU «MeTaabsl U CIUIaBbl», OOpa3llOB HEMETAJIOB, PELICHHE HKCIEPHUMEHTAIbHbBIX



3a/1a4, HaONIOJEHWE W  OINMCAaHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OTMBITOB
(B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCIIOT M IIEJIOouYeHd, KadyeCTBEHHBIE
peaklMy Ha KATUOHBI METAJIOB).

Pacuérnbie 3a1aun.

Pacuétel mMaccel BemiecTBa WM 00BbEMa ra3oB IO M3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) MIPOIYKTOB PEAKIIUHU, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA 4 )KU3Hb

Ponp xumun B 00ecTiedeHNH YKOJIOTHYECKOM, YHEPTeTUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAulMHbL. [lOHATHME O HAay4yHBIX METOJAaX TMO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKuui.

[IpeacraBnenuss o0 OOMMX HAYYHBIX TMPUHIMMNAX T[POMBIIIJICHHOTO TOJYYCHHS
Ba)KHCHUIITNX BEIIIECCTB.

UenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXKHEWIIHME CTPOUTENIBHBIE MAaTEepHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMuKa, MaTepualibl JJis SJEKTPOHUKH,
HaHOMAaTEepHAaJIbl, OPraHMUYECKUE U MUHEPAIbHBIC yI00pEHHUSL.

XuMus U 3I0pOBbE 4YEJIOBEKa: MpaBWjIa HMCIIOIb30BaHUA JIEKAPCTBEHHBIX MPENapaToB,
npaBuiIa 6€30MacHOr0 MCIOIB30BAHMS TIPEMAapaToOB OBITOBOM XMMHUH B TIOBCEAHEBHOM KM3HHU.

MexnpeaMeETHBIE CBSI3H.

Peanusanus MeXIpeIMETHBIX CBS3€H MPU U3YyYEHHH OOIIEH M HEOpraHMYEeCKOW XUMUHU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK U MOHATHUM, SBJISIIOUIUXCS CUCTEMHBIMH JJIs1 OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKJIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYyYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CHUHTE3,  KJIaccu(puKaIms, MEPUOJUYHOCTD, HaONIOZICHUE,  DKCIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHHUE, SIBJICHUE.

dusuka: Marepus, YHEPrusi, Macca, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
pPaOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSIHH€ BEIIECTBA, (U3MUECKHUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MaKpO- H MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XAUMUYECKas MIPOMBIIIEHHOCT, METAJUTypTHS, MPOM3BOJCTBO
CTPOUTEIBHBIX MaTepualioB, CEIIbCKOXO3SMCTBEHHOE MIPOU3BOJICTBO, MHIICBAs
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOIPAMMLBI 10 XUMHUKU HA
bA30BOM YPOBHE CPE/IHEI'O OBIIETI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYy4YaroIIMMUCS
IpOoTrpaMM CpPEAHEro oO0IIero oopazoBaHHs (JINUHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-MeTonnuyeckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-/1EATENbHOCTHBIA MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIHLHOCTHBIM IOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XHUMHUS» Ha YpOBHE CpeAHero oOmiero oOpa3oBaHMA
BbIJIEJICHBI CIIETYIOIINE COCTABIISIOLINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaAMOOIIPEIEICHHIO;

HaJIM4Ke MOTUBAIMU K 00yUYEHHIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIIOUEBBIX
IIEHHOCTEH M UICTOPUYCCKUX TPAIUIINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXcs PYyKOBOJICTBOBATHCS B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOM KYNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIaHBI.

JIndHOCTHBIE pE3yabTaThl OCBOEHUS IpeaMeTa «XHMHsS» JOCTUTAOTCS B E€IMHCTBE
y4eOHOW M BOCHUTATEJIBHOM JI€ATEIBHOCTH B COOTBETCTBUHM € T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJeallaMd  POCCUHCKOTO
IpaXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W NpPaBUIAMU [OBEJICHMS,
CIOCOOCTBYIOLIUMH TPOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YJarOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpaxaroT c(hOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M MPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs [0 peaau3aluu
IIPUHATHIX B OOIIECTBE LIECHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaaaHCKOTr0 BOCIMTAHMS:

OCO3HaHHUS 00yYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

IIPEJICTABICHUST O COLMAIbHBIX HOpPMax M IIpaBWJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESTENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apTyYMEHTBI IPYTUX
IIPU aHAJIM3€E PA3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEUI0 OTE€YECTBEHHOMU
XUMHUH,

YBa)XEHUsI K IPOLIECCY TBOpPUECTBAa B 00JAacTU TEOPUM M MPAKTUUYECKOIO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, UYTO JOCTHIKEHUS HAYKH €CTh Pe3yNbTaT JIUTEIbHBIX HAOIIOACHUMH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U MPAKTHKOB;



UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHUH U IMOCIEAYIOIIEM aHau3e
nHGOpPMAIIUU O MIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHHUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMH SBICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIGHHBATh CBOE IOBEJEHHE WU MOCTYNKH CBOMX TOBAPHUIIEH C MO3MIMMA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX NOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMA LEHHOCTEH 3J0pOBOTO M 0Oe30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOIO/IeHHsT TIPaBUJI 0E30MacHOr0 OOpAaIleHUs] ¢ BEIIECTBAMH B OBITY, IOBCEIHEBHOMN
’KU3HU U B TPYJOBOMU JESITEILHOCTH;

MOHMMAHUS [EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHHUS TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIA,
HAapKOTHKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTM B  y4€OHO-HCCJIEI0BATEIbCKON  J€ATEIbHOCTH,
00IIECTBEHHO TOJIE3HOI, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HANpPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO MpOo(eccHil pa3IMYHOTO poJia, B TOM YHWCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUSA K TPYAY, JIOAAM TpyJa U pe3yJbTataM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY WHIUBUIYaJbHOW TPAEKTOpPUU OOpa30BaHUSA,
Oyaymel npodeccun U peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) PK0JIOrMYeCKOro BOCIIUTAHNUA:

HKOJIOTHUECKH 11EI€CO00Pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MOHMMAaHUS TJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM, BIUSHHUS 3KOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLUAIBHOMN Cpebl;

0CO3HAHMS HEOOXOIMMOCTH MCIOIb30BAHUS TOCTHIKCHUN XUMHH JJISl PEIICHHsI BOIIPOCOB
paIoHaIbHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, MPUHOCAIIMX BpEJ OKPYKaIoLIEH MPUPOAHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHMYECKHUE MOCIEACTBHS MPeIIPUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HAJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYyJbTYphl, OIbITa
JESATEIbBHOCTH  DKOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBATHCS MMM B
MO03HAaBaTEJIbHOM, KOMMYHUKATUBHOMN U COLIMATIBHON MPAKTUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
IPOTUBOCTOSTH UJCOJOTHU XeMOpOoOHH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKU;



MOHUMAHUS CHeNU(PUKA XUMHH Kak HayKd, OCO3HaHUS €€ poid B (HOPMHUPOBAHHH
PaIMOHAIIBHOTO HAYYHOT'O MBIIIICHHUS, CO3aHUH IIETOCTHOTO MPEACTABICHUS 00 OKpYyKaromeM
MHpPE KaK O €IMHCTBE IMPUPOALI U YEJIIOBEKA, B MO3HAHMM NPUPOJIHBIX 3aKOHOMEPHOCTEU H
pEIIeHUH MPOoOJIeM COXPAHEHHS IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJISI COBPEMEHHON IWBHWIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XKHON POJHM B CO3/JaHHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJIOO0ATBHBIX MPOOJIEM yCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOM O€30MacCHOCTH, B Pa3BUTHU MEIUIUHBI,
00€ecCTeueHNN yCIIOBUN YCTICIIHOTO TPyAa U IKOJOTHYECKH KOMMOPTHON KU3HU KaXKJIOTO 4YieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: [OHMMAaHHUs CYIIHOCTH METOJAOB II03HAHMS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJI30BATh MOJYyYaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHHUN OKPY)KAIOIIETO0 MHpPa W MPOUCXOISIIIUX B HEM W3MEHCHUH,
yYMEHUS JienaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX
C LEJIBIO TTOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO UCTIOIb30BATh XUMHUECKUE 3HAHUS ISl PEIICHUs TPoOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MMO3HAHUIO U UCCIIE0BATENIbCKOM NEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHUW 1O XHMHUM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSAM Tpyda B pa3nuuHbIXx cdepax mpodeccHoHATHHON
eI TeILHOCTH.

METAIIPEMETHBIE PE3YJIbTATbI

MertanpeaMeTHblEe pe3ysibTaThl OCBOECHUSA Y4YeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpemHero oomiero o0pa3oBaHMs BKIIOYAIOT:

3HaYUMble Isi (DOPMUPOBAHHUS MHUPOBO33PEHUS OOYHYAIOMIUXCS MEXIUCIUTUITMHAPHBIC
(MeXIpeIMeTHbIE) OOIIEHAYYHbIE TIOHATHS, OTPAXKAIOILKE LIEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
U criennGUKy METOJO0B MO3HAHUS, HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SIBJICHUE, TPOIECC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEI0BaHNE, HAOMIOICHUEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEPCAJILHBIE yueOHbIE JNEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHEIE,
pETyJIsTUBHBIE), oOecreunBapmue ¢GOpMHUpOBaHWE (DYHKIIMOHAIBHOW T'PaMOTHOCTH U
COIMATTLHOM KOMIIETEHITH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOYYaIOIIMXCSI  HCIONBb30BaTh  OCBOEHHBIE  MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE AEWCTBUS B I103HABATEIbHOH U
COIMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH Y4€OHBIMU
MO3HaBaTEbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSIMHU.

ORiajieHHe YHHBEPCAJbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJornYecKue AeHCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3MpOBaTh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OHpeI[eJBITB neian ACATCIBbHOCTH, 3aJaBasd HapaMeTpLI nu KpI/ITepI/II/I X OOCTHUXKCHUA,
COOTHOCUTH pe3y.]'II)TaTBI JACATCIIBHOCTU C IIOCTABJICHHBIMU ICIAMMU,



HCIOJIb30BaTh MPU OCBOEHUM 3HAHUM HPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACNATH
XapaKkTepHble TPU3HAKK TOHATHUM W YCTaHABIMBATh MUX B3aHMOCBA3b, HCIOJB30BaTh
COOTBETCTBYIOIIUE MOHATHUS 7151 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SABJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMK BEIIECTB U XUMHUECKUX PEAKIINH;

YCTaHABJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbIC, JIEIyKTHBHbIE, II0 aHaJOTHUH),
BBISIBJIAT 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIE)
MO/JIeJIH, TPe0Opa30BbIBATh MOAEIbHBIC MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuud — TpU pPELICHUH Y4eOHbBIX
MO3HABATEJIbHbIX U NMPAKTUYECKUX 3aJ7ad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEACTAaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTENbCKUE eiCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUI;

dopMynupoBaTh LEAM M 3aJadyd  MCCIEAOBAHHSA, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIBHO c(hOpPMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BIaJICTh HAaBBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAaHUS M TPOBEACHUSA YUYEHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOJOM MPOIECCa, CAaMOCTOATEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (HOpMyIUpoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOH HCCIIEIOBATEILCKOM M TPOCKTHOH JeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/IOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nngopmManmei:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHMKAX HWHPOpMaUuu (HAYYHO-TIOMYJIsIpHAsS
JauTepaTypa XHMMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeta),
aHaTU3UpOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BHUJOB M (OPM MpEACTaBICHUsS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynIHpOBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOAbI NPH IOHCKE U OTOOpe
uHpopMaluy, HEOOXO0AUMOM JIJIsl BBIMOTHEHUS YUeOHBIX 33/1a4 ONpPeAeaEHHOrO TUIIA;

npuoOpeTaTh OMNBIT UCHOIb30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpMy IpencTaBiIeHUs] HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpEACTBA MNpU paboTe ¢ XUMUYECKOH
uHpOpMaLUel: MPUMEHATh MEXIpeIMEeTHbIe ((QHU3MUECKUe W MaTeMaTU4YecKHe) 3HAaKH |
CUMBOJIbI, (pOpMyIibl, aOOpEBHATYpPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISIITHOCTH.

OsiajeHne yHHBepPCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUSIMHU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TeMBbI B XO/€ AMAJIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIE€H, (POPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MpEeJI0KEHHOM 3a/1auu;



BBICTYIIATH C HpCS@HT&HHGﬁ PE3YIbTAaTOB MO3HAaBATECIEHON ACATCIIBHOCTH, IMOJTYYCHHBIX
CaMOCTOSITENIbHO WJM COBMECTHO CO CBEPCTHHKAaMHM TMpPH BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, TMPAKTHUYECKOM paboThl O HCCIICIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzalyu y4eOHOro IMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yibTaTaM MPOBENEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIAaCOBAHUS MO3ULUHI B X0/1€ 00CYXK/IeHUSI 1 OOMEHa MHEHHUSMHU.

OsiaieHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOATCIIbHO INNIAHHUPOBATH U OCYHICCTBJIIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
onpenensas € Leau W 3aJa4d, KOHTPOJIMPOBAaTh M MO Mepe HEeOOXOAMMOCTU KOPPEKTHPOBATh
npeiaraéMblii aIrOpUTM JEUCTBUN TPU BBINOJHEHUHM Y4eOHBIX M HCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HeKTUBHBIN CIOCOO MX pPelIeHHs C Yy4ETOM IOJIy4YeHHsI HOBBIX 3HaHUH O
BCIICCTBAX U XUMUUYCCKUX PCAKIUAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHalInW3a U
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHs OTPAKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHUU NPUPOIBI, B (HOPMUPOBAHUHU
MBINUICHUSI M KYJIbTYpPBhl JIUYHOCTH, €€ (DYHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelleHusT TPaKTHYECKUX 3aJad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BIIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIOJArarolIue
MOHATHS (XUMHYECKUH AJIEMEHT, aTOM, JICKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
JJEKTPOOTPHUIATEIbHOCTh, XMMHMYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHas), MOJIb, MOJSpHas Macca, MOJIAPHbIE 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNINa, paguKal, H30MEpHus, U30MEPHI, TOMOJOTHUYECKUI psJl, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJEpIKAIINe COCNUHEHHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE CO€IMHEHNS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUSI OPraHUYECKUX
BemectB A. M. bBytnepoBa, 3aKOH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH;, MHPOBO33PECHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (DaKTOIOTHUECKHUE CBEICHHUS O CBOMCTBRAX,
cocTaBe, OJy4YeHUH 1 0€30IaCHOM MCIOJIb30BaHUU BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM AESATENbHOCTU YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC MPU3HAKHU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIME MOHATHUS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAICHUI OPTraHUYECKUX COCUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIHOJIH30BaTh XUMHUYECKYIO CHUMBOIUKY JUIsl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYI OPraHUYECKUX BEIIECTB
Y YPaBHEHNH XMMHMYECKUX PEAKLUMN, U3rOTABINBATh MOJAEIIA MOJIEKYJ OPraHWYECKUX BELIECTB
JUTSL WILTFOCTPALMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPTaHUYECKHUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCy/TpymIe COEeIUHEHUH
(yrneBomopozbl, KHCIOPOA M a30TCOJAEp)KAIUME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE



COEIMHEHMs), AaBaTh UM Ha3BaHusd 1o cuctematuueckod HoMmeHkiatype (IUPAC), a taxxke
MPUBOJIUTH TPUBHAIBHBIE HA3BaHMs OTNEIbHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIHIIEH,
alleTWICH, STHICHIVIMKONb, TIHLEPUH, (eHOd, (OopManbAeruj, ameTanbIerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIIOK03a, PPYKTO3a,
Kpaxmall, LIeJUII0JI03a, TIIUIHH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEAETSATh BHJBI XMUMHYECKOH CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHHUS OpPraHMYECKHX
BeuiectB A. M. ByriepoBa st 00bsICHEHUS 3aBUCUMOCTU CBOWCTB BEIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUs MACChI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTpPOEHHE, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEIECTB
(MeTaH, 3TaH, OSTWICH, NPOINWICH, aleTWwIeH, OyraaueH-1,3, meTwnOyraauen-1,3, OeH3o0dm,
METaHOJ, ATaHOJ, ITHJIECHTIUKONb, TIUIEPUH, (EeHON, aleTalbIeru]l, MypaBbHHAs U YKCyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmall, LEJUI0I03a, AaMHHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBS3b MEXJY HUMU YPaBHEHHSMM COOTBETCTBYIOIIMX XMMHMUYECKHUX pEaKLHH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPBS
(He(Th, TPUPOAHBIA Ta3, Yroyib), COCOOBl MX MEPepabOTKM M MPAKTHUECKOE MPUMEHEHUE
IPOAYKTOB NIEPEPaOOTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIEHUS IO XHUMHUYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM HPOAYKTa PEAaKIMU MO H3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WIIM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUSI, WCIOJb3YEMbIX B XWUMHHM IPU M3YYEHHM BELIECTB M XHMHMYECKUX SBICHUU
(HabmofieHUe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHKE), HCIOJIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUJIa MOJIH30BAHMS XUMHUYECKON MOCYI0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIIECTBAMHU B COOTBETCTBUU C
UHCTPYKILHUSAMHU T10 BBITIOTHEHHUIO JTA00PATOPHBIX XUMHUUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMOJIHATh XUMUYECKUN DSKCIIEPHUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUM, MOJyYEHHE ITUJICHA U HU3YYEHHE €ro
CBOICTB, KauyeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIECTB, JeHATypalus OelKoB Mpu
HarpeBaHUM, IBETHBIC PEAKIUU OEJIKOB) B COOTBETCTBUHU C MPABWIAMH TEXHHKH 0€30I1aCHOCTH
npu oOpalleHUu! ¢ BEIIeCTBaMU U JJAOOPaTOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO S3KCIepuMeHTa B (opMe 3alluCH YPaBHEHHMH COOTBETCTBYIOIIMX peakuuil u
(dbopMynHpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT u npyrux);

c(OpPMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBWIa JKOJIOTHYECKH IIEIIECO00Pa3HOTO
MOBE/ICHNs B OBITY U TPYIOBOM [EATEIBHOCTH B LENISIX COXPAHEHUS CBOErO 3/I0POBbSI U
OKpY’KaroIled MPUPOJHON Cpenbl, OCO3HaBaTh ONACHOCTh BO3ACUCTBHS Ha JKHUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BeUIeCTB, MOHMMAas cMbici mnokaszarens [IJIK, mosicHsaTh Ha
npuMepax crnocoObl YMEHBUICHHs] M MPEJOTBPAIICHUS UX BPEAHOIO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;



JUTsE 00YYarOIINXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS: YMEHHE NPHMCHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHMS BEIIECTB U XUMHYECCKUX SIBJICHUH;

JUISL CIETIBIX H  CJIA0OBUAAIIUX OOYYaIONIUXCS: YMEHHE WCIONIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMU4eckux (popMyIL.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmIass u HeopraHudyeckas XuMUs»
OTPaXKAKOT:

c(hOpMUPOBAHHOCTh MPEICTABICHUNA: O XHMMHYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHUNA NPUPOIBI, B (HOPMUPOBAHUU
MBIIIUICHUS W KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOIHON CpeAe;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJATAOIIUE
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, H30TOT, S-, P-, d- AJIEKTPOHHBIE OPOUTATN aTOMOB, MOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHUS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAasg, MeTalsInuyeckas, BOJOpPOIHAA),
KPUCTAJUIMYECKAs  pPELIETKA, TUIIBI XUMHMYECKHUX  PEAKIUH, pacTBOp, DJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOJUTUYECKAs AUCCOUMALIMS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHMHYECKO€ paBHOBECHE); TEOpHUM U  3aKOHbI  (Teopus
ANEKTPOIUTUYECKON aucconmanuu, nepuogudyeckul 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUSA DHEPTUM IPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3bIK XHUMHUH, MHUPOBO33PECHUECKHE 3HAHMUS,
JeXalue B OCHOBE IIOHUMAHWsA NPUYMHHOCTH M CHCTEMHOCTH XHMMHWYECKUX SBJICHM,
dakTonornyecKkue CBEIEHHUs O CBOMCTBAX, COCTAaBE, MOJYYEHUH M 0€30MaCHOM HCIIOIb30BAHHUH
BaXHEHIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKYU MMOHSATUH, YCTAHABIUBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIME MOHATUSA MPHU ONMHCAHUUA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HUCIOJIB30BAaTh XUMHUYECKYIO CUMBOIUKY JUISI COCTABIICHUS
dbopMynl BEIIECTB W ypPaBHEHUH XWMUYECKUX PEAKIUH, CHCTEMATHYECKY0 HOMEHKIIATYpPY
(IUPAC) u TpuBHanbHBIE Ha3BaHHUS OTIENbHBIX HEOPraHWYECKUX BeEIIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHas U3BeCTh, HEraméHas W3BECTh, IMUThEBAs COJa, MUPUT U
Apyrue);

c(hopMUPOBAHHOCTh YMEHHM OTIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHHS XUMHUYECKUX
AJIEMEHTOB B COCMHEHUSIX PA3IMYHOTO COCTaBa, BUJl XUMUYECKOM CBsI3U (KOBaJIeHTHAsl, MIOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/IHAsA) B COCAUHEHMSIX, TUN KPUCTAIUYECKONH PEIIETKH KOHKPETHOTO
BEIllECTBA (aTOMHasi, MOJIEKYJIspHas, MOHHAs, METa/IMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAHMUSCKUX BEIIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe CoeTuHEeHuN (IPOCThie BEeUIeCTBa — METAILIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE THAPOKCUJIBI, COITH);

c(OpPMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tiepuoamdeckoro 3akoHa J[. U.
MenzaeneeBa U JEMOHCTPUPOBaTH €ro  CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



chOpMUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX A1eMeHTOB 1—4 nepuonos lleproauyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. 1.
MenzeneeBa, HUCHONB3YS MOHITHS «S-, pP-, d-DJIIEKTPOHHBIE OPOUTANNY, «IHEPIETHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHUX DJIEMEHTOB W WX
COEMHEHMH 1o nepuoAaM u rpynnaMm [lepuoauyeckoil cucTeMbl XUMUYECKHUX demeHToB 1. 1.
Menpaeneena;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBa HEOPraHWYECKHWX BEIIECTB PAa3IUYHBIX KJIACCOB, TOJITBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJy HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(PUIMPOBATH XUMHYECKHE PEAKIUHU IO Pa3TuIHBIM
npu3Hakam (YHCIy W COCTaBY pEarupyrolux BEHIECTB, TEIUIOBOMY 3(deKTy peakiuw,
W3MCHEHUIO CTETICHEH OKMCIICHHSI DJICMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHHs PEaKuil pa3IUYHbIX THIOB, MOJIHbIE
U COKpaIlEHHBIC YPaBHEHUS pEaKUUii MOHHOTO OOMEHA, YUUTHIBasl yCIOBHS, MPU KOTOPHIX TH
peaKkIu UAyT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATH ONBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPBHIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATHX PEeaKIlHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHSATH 3aBUCUMOCTD CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHBIX (HaKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb XHUMHUYECKHE TPOIECCHl, JeKallie B
OCHOBE IMTPOMBIIIJICHHOTO MOJIYY€HUsI CEPHON KHUCIOThI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
npeCcTaBiICHUd 00 OOIIMX HAyYHBIX MPUHLHUIAX M IKOJOTHYECKHX IMPOOIeMax XHUMHUYECKOTO
MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJIUTH BBIYUCIICHHS C WCIIOJB30BAHUEM TIOHSTHS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peaKIusaX, Macchl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIIOBOTO 3(deKTa peakinuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, MIPEBPAIICHIUSI U COXPAHCHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUjla MOJb30BaHUS XUMUYECKOW MOCYA0N U
1abopaTopHEIM 000pYIOBaHUEM, a TAKXKE TPaBHiia 0OpAIleHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUU IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUM DKCIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B MPHUCYTCTBUHM KaTaluu3aTopa, OMNpPEIETICHHE Cpebl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (haKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[MH, PEaKIMd HWOHHOTO OOMEHa, KAa4eCTBEHHBIC PEAKIUU Ha
cynb(har-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWS, PEIICHUE YKCIICPUMEHTATBHBIX
3agau nmo TemaM «Metamely u «Hemeramiby) B COOTBETCTBMM C TpPaBUJIAMHU TEXHHUKHU
0e30MmacHOCTH MpHU 0OpaIlleHHH ¢ BEIIECTBAMH U JIA0OpATOPHBIM 000PYJIO0BAHUEM, MIPE/ICTABIATh
pe3yNbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (OpME 3allMCH YPaBHCHUH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHMPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(hOpMUPOBAHHOCTh YMEHUH KPUTHYECKHA aAHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHHKaIMH, VHTepHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUI COONIOJATh TMpaBWIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOM [MEATEIBHOCTH B IEJAX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY’Karolllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JCHCTBHS HA YKUBbIE OPraHU3MBbI
ompeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U TTPEAOTBPAIIEHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEJIOBEKA;

JUIsT O0yYaIoIIUXCs C OTPAHMYECHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHUE MPUMEHSTh
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKUX SBJICHHIA;

JUISL CIIETIBIX H  CJIA0OBUAAIIUX OOYYaIONUXCS: YMEHHUE HCIOJb30BaTh pelbeHO-
TOUEYHYIO cuctemMy obo3HaueHuit JI. bpaiing ans 3anucu xumudeckux (Gpopmyt.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/m Kontpoabubsie IIpakTnuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypesI
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOM XHUMHUH
[IpenmeTt oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Paznen 2. YriaeBoaopoabl
2.1 [IpenenbHbIEC YTIIEBOIOPOABI — AKAHBI 2
29 HenpenenbHble yriieBoJOPOIbI: AJIKEHBI, 6 |
QKA IUEHBI, aJTKUHbI
2.3 ApomaTHYECKHe yTIeBOI0OPOIbI 2
24 [IpupoaHbIE HICTOUHUKH YITIEBOAOPOIOB U 3 |
uX nepepadoTka
Uroro no pazaeny 13
Paznen 3. Kuciaopoaconep:kamnue opranndeckue coeJuHHEHU s
3.1 Crnuptsl. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 |

Crnoxubie 3¢upsl
33 VriaeBoasl 3 2



Wroro no pazneny 13

Pa3nea 4. Azorcogepikanue OpraHu4ecKue CoeJHHeHHs

4.1 AMUHBI. AMHHOKHUCIIOTEI. benku 3

Hroro no paszneny 3

Pa3pnen 5. BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

5.1 IInactmaccel. Kayayku. Bonoxna 2

Hroro no pazpeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 3
anemenToB 1. Y. Menaeneena
12 Crpoenue BemmecTBa. MHOrooOpasue 4
' BELIECTB
1.3 XUMHUYECKUE PEaKIu 6 1 1
Uroro no pazneny 13
Pasnen 2. Heoprannueckass xumus
2.1 MerTabl 1
2.2 HemeTtannst 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTaHHUUECKUX )
' BELIECTB
Hroro no pasneny 17
Pa3zpea 3. Xumus u ;Ku3HbL
3.1 XuMHUS U )KU3Hb 4
Utoro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoaunuyecTBO 4acoB

‘:;' Tema ypoxa Beer Komtpots MpakTuu JlaTa DJIeKTPOHHbIE HU(PPOBHIE
0 o bie paGoTLI ecKHe U3ydeHus o0pa3zoBaTejibHbIE Pecypchl
padoThI

IIpenmer oprannyeckoil xumuu, eé | 04.09.2026 https://lesson.edu.ru/04/117clas
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE s=11
Feopust c1pocHus opratieckix 11.09.2026  https://lesson.edu.ru/04/117clas
coenuHenuit A. M. Byrneposa, e€ 1 11
OCHOBHBI€ MOJIOKEHUS
[IpencraBienue o kinaccuduxanuu
opranudeckux Beuiects. Homenkiarypa | 18.09.2026 https://lesson.edu.ru/04/11?clas
(cucremaTnyeckasi) U TpUBHAIbHbBIC s=11
Ha3BaHUsl OPTaHUYECKHUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHUE, | 25.09.2026 https://lesson.edu.ru/04/117clas
TOMOJIOTUYECKUH P s=11
Mertan 1 3TaH — npocTenme 1 02.10.2026 https://lesson.edu.ru/04/117clas
MPEICTABUTEIINA AITKAHOB s=11

. 09.10.2026 https://lesson.edu.ru/04/11?clas
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 11
OTWIEH U IPOIMMIEH — MPOCTEHIINE 1 16.10.2026 https://lesson.edu.ru/04/11?clas
MIPEACTABUTENH AJIKEHOB s=11
[Tpaktuueckas padora Ne 1. «Ilomyuenue 1 ! 23.10.2026 https://lesson.edu.ru/04/117clas
ATUJICHA U U3YYEHUE €r0 CBOMCTBY s=11
Ankanuensl. byraauen-1,3 u | 06.11.2026 https://lesson.edu.ru/04/11?clas

meTunoyranues-1,3. [lonyuenue

s=11



CHHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBI; COCTaB U OCOOEHHOCTH

10 CTPOEHUSL, TOMOJIOTUYECKUH PSL. 13.11.2026 https://lesson.edu.ru/04/11?clas
AlleTuIeH — NpOCTEHIINN IPEICTaBUTEND s=11
AIKUHOB

11 Brrunciienus mo ypaBHEHHIO XUMHYECKON 20.11.2026 https://lesson.edu.ru/04/11?clas
peaxkuuu s=11

12 Apensbl: 6eH3011 U TOJIyoJ. TOKCHYHOCTD 27.11.2026 https://lesson.edu.ru/04/117?clas
apeHOB s=11

13 I'eneTnyeckas CBSI3b YII€BOIOPOAOB, 04.12.2026 https://lesson.edu.ru/04/117clas
MPUHAIJICKANTUX K PA3IMYHBIM KJlaccaM s=11
HPHPOAHLIC HCTOHHMKIL YIICBO10POAOR: 11.12.2026 https://lesson.edu.ru/04/117clas

14 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
ra3el, HEQTh U MPOIYKTHI €€ TiepepaboTKu vl
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
NPHPOAHBIN 143 H HOHyTHB{e HegHbIe 18.12.2026 https://lesson.edu.ru/04/117clas

15 rasbl, He()Th U IPOAYKTHI €&
nepepaboTkuhttps://lesson.edu.ru/04/1172cl s=11
ass=11

16 KoHnTtponbHas pabota 1mo pasaeny 25.12.2026 https://lesson.edu.ru/04/11?clas
«YTI€eBOA0POAbI» s=11

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI: 15.01.2027 https://lesson.edu.ru/04/117clas
METaHOJI U 3TaHoJ. Boopoanas cBs3b s=11

13 MHoroaromMHble COUPTHI: STUIIECHTIIUKOJIb 22.01.2027 https://lesson.edu.ru/04/117clas
U TIMLEPUH s=11

19 deHo: cTpoeHre MOJIEKYIIbI, (pU3nveckue 29.01.2027 https://lesson.edu.ru/04/11?clas
1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE s=11

20 Anpneruapl: GopmManbaeTu u 05.02.2027 https://lesson.edu.ru/04/11?clas




areTaiabaerua. AleToH

s=11

)1 OIHOOCHOBHBIE MPeAETbHBIC KAPOOHOBBIC 12.02.2027 https://lesson.edu.ru/04/11?clas
KHUCTIOTHI: MypaBbUHAS M YKCYCHAS s=11
” [TpakTuueckas pabora Ne 2. «CBoiicTBa 19.02.2027 https://lesson.edu.ru/04/117clas
pacTBOpa YKCYCHON KHUCIIOTBD» s=11
(CTeapHHOBAs It ONICHHOBAS KHCTIOTAI, KAk 26.02.2027  https://lesson.edu.ru/04/117%las
23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX 11
KHCIIOT
24 MpL1a Kak cOJIM BBICIIMX KapOOHOBBIX 05.03.2027 https://lesson.edu.ru/04/117clas
KHCJIOT, UX MOIOIIee NCHCTBHE s=11
CII03KITbIE OHPEI KAk MPOH3BOLHEIC 12.03.2027  https://lesson.edu.ru/04/117%clas
25 KapOOHOBBIX KUCIOT. [ HAPOIHN3 CIOKHBIX
3¢upoB =
2% Kupsl: rugponus, IpUMEHEHNE, 19.03.2027 https://lesson.edu.ru/04/117clas
Ouosioruueckas poJib )XKUpOB s=11
YIIEBOBI: COCTAR, KIACCHAHKALS. 26.03.2027  https://lesson.edu.ru/04/117%las
27 Baxneiimne nmpeacTaBuTeNN: TI0K03a,
bpykTOo3a, caxapo3a =t
73 Kpaxman 1 1eunroi03a Kak IpupoaHbIe 09.04.2027 https://lesson.edu.ru/04/117clas
MIOJINMEPBI s=11
KonTponbhas pabota no pazaeny
79 «Kucnopoaconepxaiiyue OpraHu4ecKue 16.04.2027 https://lesson.edu.ru/04/11?clas
coenuHeHUs»/ Beepoccuiickas s=11
IIpoBepoYHas paborta
Oinast XapaxTepHCTHia a30TCOACPHRAIIIX 23042027 https:/lesson.edu.ru/04/11%las
30 OpTraHUYECKUX COCTUHECHHH /
Bcepoccuiickas npoBepouHas pabota =
31 AMUHBI: METWJIAMUH U aHWIHH 30.04.2027 https://lesson.edu.ru/04/11?clas




AMMHOKHUCIIOTHI KaK aMm(pOTepHbIS

OPTAHIHCCKHC COCHIHCHIA, 1X 07.052027  hitps://lesson.edu.ru/04/112clas

32 Ounosornueckoe 3HaueHue. [lenTu bl 1
benku xak npupoaHbIe =1
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

33 OcHOBHBIC IOHATHUS XUMHUHU | 14.05.2027 https://lesson.edu.ru/04/11%clas
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN s=11

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTUHCHUH. 1 21.05.2027
[InacTmaccel, Kayuyykd, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

https://lesson.edu.ru/04/11?clas
s=11

34 3 2




11 KJIACC

KosanuyectBo yacos
Ne Hara DJIeKTpPOHHbIe N (ppoBbIe

Tema ypoxa Kontpoabnubie IIpakTnueckue
n/n Bcero u3ydeHnss  oOpa3oBaTeIbHbIe pecypchl

padoThI padoThI

XHUMHYECKUH DIIEMEHT. ATOM. 02.09.2026
DIIeKTPOHHAS KOH(DUTYpaIHs 1 o https://lesson.edu.ru/04/11?class=11
aTOMOB

[Tepronnueckuii 3aKOH U
[Iepuoanueckas cucrtema

XHMHYECKHX d1eMenTOB /. 1. 1 09.09.2026 https://lesson.edu.ru/04/112class=11

MeHnpeneeBa, UX CBSI3b C
COBPEMEHHOU TeOpUeHn
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COETUHEHUN

0 TPyNIaM | MepHoaM.
16.09.2026
3HadeHHE MEPUOANIECKOTO 1 https://lesson.edu.ru/04/117?class=11

3aKOHA U CUCTEMBI
XUMHUYeCKHX djiemeHToB J[. 1.
MeHeneeBa B pa3BUTHH
HayKH

Crtpoenue BemiecTna.

XumHueckas cBsi3b, €€ BUJbI;
’ ’ 23.09.2026
MeXaHU3Mbl 00pa30BaHU 1 https://lesson.edu.ru/04/11?class=11

KOBAJIEHTHOU CBS3U.
Bonopoxanas cBsi3b
BanentHOCTE. 1 30.09.2026 | https://lesson.edu.ru/04/117class=11




DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHUS.
BemecTBa MoJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsATHE O THCTIEPCHBIX
cucremax. Mctuansie n
KOJUIOMJIHBIE PACTBOPHI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa

HCOPraHN4YCCKUX COGHHHGHHﬁ.

I'eneTnueckas cBs3b
HEOPTraHUYECKUX BEIICCTB,
pa3IMYHBIX KJIACCOB

Knaccudukamnmst XumMuaeckmx
peakirii B HEOPraHM4YEeCKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPaHEHHUS MacChl BEIIECTB;
3aKOH COXpaHEeHUs U
MIPEBPAILCHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

07.10.2026

14.10.2026

21.10.2026

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

CKopocTb peakiyi.
OO6paTtuMble peakIuu.
XHUMHUUYECKOE PAaBHOBECHE

11.11.2026

https://lesson.edu.ru/04/11?class=11

10

[IpakTrueckas padota Ne 1.
«BnusiHME pa3znMYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peaKinm»

18.11.2026

https://lesson.edu.ru/04/11?class=11




11

DNEeKTpONIUTHYECKAs
mucconmanys. [Torsrue o
BOJI0OpoaHOM Moka3atene (pH)
pactBopa. Peakiiuu HOHHOTO
obmena. I'maponus
OpPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB

25.11.2026

https://lesson.edu.ru/04/11?class=11

12

OKuCIUTEIIBHO-
BOCCTAHOBUTEILHBIE PEAKITUH.
[TonsiTre 06 snexkTponn3e
pacIuiaBoB U PacCTBOPOB COJIEH

02.12.2026

https://lesson.edu.ru/04/11?class=11

13

14

KonTponbnas pabota no
pazneny «TeopeTnueckue
OCHOBBI XUMUI»

MeTtamiel, ¥X MOJIOKESHHUE B
[Iepnonnueckoii cucreme
XUMUYECKHX dj1emMeHToB 1. 1.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O01IHe
(usnueckue cBocTBa
METaJIJIOB

09.12.2026

16.12.2026

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

15

16

CniiaBel METAJLIOB.
DNEeKTPOXUMHUYECKUN P
HaIIpSHKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA
BaKHEHIIINX METAJIOB
(HaTpuii, Kanui, KaabIHi,
Mar"ui, aJroMUHHN) U UX
COEIMHEHU I

23.12.2026

30.12.2026

https://lesson.edu.ru/04/117?class=11

https://lesson.edu.ru/04/11?class=11




17

18

19

20

XUMHUYECKUE CBOMCTBA XpOMa,
MEJU U UX COEAUHEHUIN

XHUMHYECKHE CBOMCTBA ITMHKA,
J)Kelie3a U UX COSIUHEHUN

[IpakTuyeckas padota Ne 2.
"Pewenne
9KCHEPUMEHTAIbHBIX 337a4 110
Teme «MeTamnen"

Hemeramibl, X MOJI0KEHUE B
[Tepronuueckoit cucreme
XUMHYECKHX 31eMeHToB /1. H.
MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB

13.01.2027

20.01.2027

27.01.2027

03.02.2027

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

21

22

23

24

25

du3uyeckre CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS
HEMETAJIOB (Ha mpuMepe
KHCIopoJa, cepsl, hochopa u
yriaepona)

XHUMHYECKUE CBOMCTBA
rajJjoreHoOB, Cepbl U X
COETUHEHUN

XuMH4yecKre CBOMCTBA a30Ta,
(dhochopa u uX coeTMHCHUI
XUMHUYECKUE CBOMCTBA
yriepojia, KpeMHHUS U UX
COeTUHEHUN

[IpuMeHeHne BaKHEUIINX
HEMETAJIOB U UX COCIUHEHUI

10.02.2027

17.02.2027

24.02.2027

03.03.2027

10.03.2027

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11




26

O06o0061IeHuE U
cHCcTeMaTH3anus 3HaHUH 110
teMe «HemeTamisry.
Brriuncnenust no ypaBHeHHSIM
XUMHYECKHUX PEAKLUI U
TEPMOXHUMHUUYECKHE PACUETHI

17.03.2027

https://lesson.edu.ru/04/117%class=11

27

[IpakTrueckas padota Ne 3.
«Pemenue
AKCTIIEPUMEHTAJILHBIX 33724 10
teme "Hemeranabr"»

24.03.2027

https://lesson.edu.ru/04/11?class=11

28

29

30

31

32

KontposnbHas padoTa no
TeMaM «MeTtauibl» 1
«Hemeramien)

Heoprannueckue u
OpraHMYECKHE KHUCIOTHI.
Heoprannueckue u
OpraHMYEeCKHUEe OCHOBAHUS

AMdoTtepHbie
HEOpPraHUYECKUE U
OpPraHUYECKUE COCTUHEHHUS.
I'eneTnueckas cBs3b
HEOPraHU4eCKuX U
OpPraHUYECKUX BEILECTB

Ponb xumuu B oOecrieueHuN
9KOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOM
0€3011acHOCTH, Pa3BUTUHI

M€ IMIIUHBI

[IpencraBnenust 06 0OIMX

07.04.2027

14.04.2027

21.04.2027

28.04.2027

05.05.2027

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11




HayYYHBIX NpHUHIOUIIAX
IIPOMBIIIJICHHOT'O ITOJTY4YCHHA

Ba)KHEUIIINX BEIIECCTB
13 YenoBek B MUpE BELIECTB U
MaTepuaioB
34 XuUMUA U 3J0pOBbE YEIOBEKA
OBIIEE KOJIMYECTBO HACOB

I10 ITIPOTPAMME

34

12.05.2027

19.05.2027

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero odpa3oBaHus

TeopeTnueckne 0OCHOBBI OPraHNYECKON XUMHUU

CdopMUpOBaHHOCTH TMPEJCTABICHUNH O XMMHYECKOW COCTaBJISIONIEH
eCTeCTBeHHOHay‘{HOfI KapTUHbBlI MHpa, POJIM XWUMHU B I[IO3HAHUU
SABIIGHUN TPUPOIBI, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMON st
pelieHusl MPAaKTUYECKUX 3a7ad M HIKOJIOTMUYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

Brnagenue cucremMoil XMMWUYECKMX 3HAHHWHM, KOTOpas BKIJIIOYAET:
OCHOBOITOJIAraroIue MOHSTHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHHUS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(yHKIMOHATbHAS rpymna, paaukan, U30MepHus, W30MEDPBHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOpPOA- U
a30TCOJIepXKAIINEe COSAMHEHUS, OWOJOTHYCCKH AaKTHBHBIC BEIIECTBA
(yrmeBonpl, KMpbI, OCIIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMs opraHuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK XUMHUH, (HAKTOIOTHUECKHE
CBEJIECHHWS O CBOWCTBAaX, COCTaBe, IMIOJYYECHUH W OE€30MacHOM
WCMOJb30BAHUM BAXKHEHIIMX HEOPraHWYECKMX U OPraHUYECKUX

BEIIECTB B OBITY U IPAKTUYECKOH JIEATETLHOCTH YeJIOBEKa

ChopMUpOBaHHOCTb YMEHUN BBIABIATH XapaKTEPHbIE MPHU3HAKH
MIOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUA U

MpPEeBpaLICHU OPraHUYEeCKIX COeTUHEHUIT

c(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATh XMMUYECKYIO CHMBOIIUKY
JUISE  COCTABIICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€HHOW) (QOpMya OpPraHUYeCKHX BEHIECTB U  YypaBHEHUU
XUMHUYECKUX PEAKIIHM, U3TOTaBIUBATH MOJEIN MOJIEKYJI OPTraHUYECKUX
BEIIECTB I WLTFOCTPAIM WX XHUMHUYECKOTO W IPOCTPAHCTBEHHOTO

CTPOCHUS



1.5

1.5

ChopMupOBaHHOCTb ~ YMEHHH  YCTaHABIMBATh  IPHHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHU (YTrJIeBOAOPOIBL,
KHCIIOPOJL M a30TCOJEpKAIUE COEAUHEHUS, BBICOKOMOJIEKYIISIPHBIC
COE€IUHEeHMs), JaBaTh MM  Ha3BaHUA [0  CHCTEMaTU4YeCKOU

HomeHknarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUSI ONPEAEISATh BUIABI XUMUYECKOW CBSI3H B

OpraHUYeCKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE)

1.6

2.1

22

2.3

24

3.1

ChopMUpOBaHHOCTb ~ YMEHHSI TPUMEHSTH: TIOJIOKEHUS  TEOPHU
CTpoeHMsI opranudyeckux BemecTB A.M. BytiepoBa ans oObscHeHus
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

VYTIIeBOIOPOIBI. Kucnoponconepxkamniue u a30TCOJIepIKAIIIHEC

OpraHn4€CKruC COCINHCHU . BI)ICOKOMOJIGKYJI?IPHI)IC COCAMHCHUA

ChopmupoBaHHOCT, YMEHUH TPUBOAUTH TpPUBHAIbHBIE Ha3BaHUS
OTJEJIbHBIX OpPraHMYECKHUX BELIECTB (STWJIEH, MPOMWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULEPUH, (eHod, (opManbIerui, aneTaabAeru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapHHOBas KHCJIOTa, IJIIOKO3a, (DpyKTO3a, Kpaxman, LeJuIrJo3a,

TJTUITUH)

CdopMUpOBAaHHOCTH yMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKne M XUMUYECKHE CBOWCTBA THUMHYHBIX MPEICTaBUTENCH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MPOMWJICH, aleTuieH, Oyraawen-1,3, MmerunOyramueH-1,3, OeH30m,
METaHOJI, ATAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (PSHOJ, areTaabIeTH I,
MypaBbHMHAs M YKCYyCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYyCHas KI/ICJIOTa)

C(I)OpMI/IpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATHL TI'CHCTUYCCKYHO CBA3b
MCKAY TUITMYHBIMU NpeACTaBUTCIIAMUA Pa3INYHBIX KJ1aCCOB
OpPraHM4€CKNX BEIICCTB YPABHCHUAMHU COOTBECTCTBYIOIIUX XUMHYCCKUX

peaxiuii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyI

CdhopMupoBaHHOCTD YMEHUS XapaKTepru30BaTh UCTOYHUKHA
YTIEBOIOPOAHOTO CHIPbs (He(Th, TPUPOIHBIN Ta3, YTOJb), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MTPOTYKTOB MepepadOTKH
XUMUS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYUYHOTO IMO3HAaHHA, UCIIOJIB3YEMbIX B XUMUHU IIPU U3YUCHUUN



BEIIECTB W XUMHUYECKUX sBJICHUN (HAOMIO/IEHHWE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE), UCTIOTB30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHWUS [N TPHHITUS pEIIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyallHAX, CBA3AaHHBIX C BEIICCTBAMU U UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCT, yMEHHI COONMIOJATh TpaBUIA TOJIB30BAHUS
XUMUYECKON TIOCYI0M M J1abOpaTOpHBIM OOOpPYIOBaHHEM, a TaKKe
npaBuia oOpalieHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU

110 BBIIIOJTHCHUIO Ha60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

34

3.5

3.6

CdhopmupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJHATH XHMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpAICHHS] OPTraHUYECKUX BEIIECTB MIPU HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIUU
OpraHUYEeCKUX BEIIECTB, JIeHAaTypauus OEIKOB MpH HarpeBaHUU,
LBETHBIE PEAKIMH OCJIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BEIIeCTBAMU M JIaOOpaTOPHBIM
o0opynoBaHuEM; IIPEICTABIIATH pe3yabTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX

peakiuit 1 GOpMYyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3Y/IhTATOB

ChopmupoBaHHOCTH YMEHHM MPOBOJINUTH BHIYUCICHUS 110 XUMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WU
MIPOJYKTa peakliu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO

M3 UCXOJHBIX BCHICCTB UIIN IIPOAYKTOB peaKHI/II/I)

CdhopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHaJIN3UPOBATH
XUMHUYECKYI0 HMH(OpMAIMIO, IOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(opManyu, cetb IHTEpHET U IpyTHe)

ChopmupoBaHHOCT, yMEHHU COONIOAATH TMpaBWIA AKOJIOTHUECKU
1e1eco00pa3HOro MOBEJIEHUSI B OBITY U TPYIOBOW [EATEIbHOCTU B
LENIX COXPAaHEHHsS CBOErO 3/I0pOBbS U OKPYXKAIOLIEH HpUPOAHOI
Cpenbl, OCO3HAaBaTh ONACHOCTh BO3JCHCTBHS HA >KHUBBIE OPTaHU3MBI
OIIpeAEIEHHBIX OPraHWYECKHUX BEIIECTB, MOHUMAas CMBICT MOKa3aTels
I[IAK (upenenbHO AONYCTUMOM  KOHLIEHTpalMM), HOSICHATH Ha
IpUMEpPax CIOCOObl YMEHBIIECHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3,Z[€I>'ICTBH$I Ha OpraHu3M 4YCJI0OBCKa

11 KUIACC

Kon
NMPOBEPAEMOro

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero 00pazoBaHus




pe3yJabTara
1

1.1

TeOpeTI/I‘{eCKI/IC OCHOBBI XMMHH

Brnanenne cucteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBONIOJIATAIOIINAE  TOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIH ATOMOB,
MOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBS3b, MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYEeCKas pemETKa, TUIBl XUMHUUYECKUX pPeakuuit
(OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKHE,
peakuuu MOHHOTO OOMEHa), PacTBOP, AJICKTPOJHTHI, HEIIEKTPOIUTHI,
JJEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW PEaKIuu, XUMUYECKOE PABHOBECHE); TEOPUHU W
3aKOHBI (TEOpHsl DJIEKTPOTUTHUECKOW aucconuanmu, llepuoamueckuii
3akoH [[.M. MeHneneeBa, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, TMOJMYyYEeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHWYECKUX BEHICCTB B OBITY W NPAKTUYCCKON JIEATEIIEHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCTh YMEHHUH BBISBIATH XapaKTEpPHbIE MPHU3HAKH U
B3aUMOCBS3b M3YYECHHBIX IIOHATHN, IPUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHUU CTPOCHMSIT U CBOMCTB HEOPraHMYECKUX
BEIIECTB M MX IPEBPAIICHMN; BBISABIATh B3aHUMOCBSI3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMH u MIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX IPCIAMCTOB

1.3

Brnagenne OCHOBHBIMHM METOJaMU HAay4YHOTO IIO3HAHUA BCHICCTB U
XUMHYECKHX SBJICHUH (Ha6J’IIO,Z[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICJIUPOBAHUE)

1.4

1.5

1.6

ChopMupoBaHHOCT, yYMEHHI OMPEACNATh BaJCHTHOCTh H CTENCHBb
OKHCJICHUS XMMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3IUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAasl,  HOHHAs,
MeTaJuIMuecKasi, BOJIOPOJIHAsI) B COCIMHEHMSIX, THI KPUCTALTUYECKON
pPeIIETKY KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJspHas, MOHHAs,

MeTauITnuecKas)

CdopmMupoBaHHOCT, YMEHUU OMPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUIN
ChopMupoBaHHOCTh ~ YMEHMsI  KJIACCU(PHUUMUPOBATh  XUMUYECKHE
peakuuu Mo pa3iIuyHbIM MPU3HAKaM (YHCIy M COCTaBY Pearupyrolnx

BEIIECTB, TEIIOBOMY OJ((}EKTy peakiuu, HU3MEHEHHUIO CTeleHel




1.7

1.8

OKHUCJIGHUS  DJJIEMEHTOB,  OOpaTUMOCTM  pEakUuu,  y4YacTHIO

KaTanm3aTropa)

ChopMHUpPOBAaHHOCT, YMEHHM  COCTaBISATH ypaBHEHUS  PEaAKIU
Pa3JIMYHBIX THUIIOB, IIOJHBIE W COKpAIUEHHBIE YPAaBHEHUS peaKUUl
MOHHOTO OOMEHA, YUUTHIBAS YCIOBHS, IPU KOTOPHIX 3TU PEAKIIUH UAYT
JI0 KOHIIA

ChopMHUPOBAaHHOCTh YMEHHI MPOBOJUTH PEAKIINU, TIOITBEPKIAIOITNE
KAQUeCTBEHHBI  COCTAaB  Pa3JIMYHBIX HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM NYTEM HWOHBI, NPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HCOPraHNMICCKUX BCUICCTB

1.9

1.10

CdopMupoBaHHOCTh YMEHHI PaCKpBIBAaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEIIBHBIX peakuuii IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOT'O OajyaHca 3THX peaKI_[I/Iﬁ

CdopmMupoBaHHOCTh yMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTHU

XUMHUYECKON peaklMU OT pa3IuyHbIX (JaKTOPOB

CdopmupoBaHHOCTE yMEHHH  OOBSACHATH  XapakTep CMELICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIIHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)

OO0mias 1 HeOpraHUYECKask XUMUs

2.1

2.2

23

24

CdopmupoBaHHOCT, yYMEHUN pacKpbhIBaTh CMBICHT [lepuoamueckoro
3aKOHa JA.N. Menneneena u JEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIONIYI0,  OOBACHUTENBHYIO U  NPOTHOCTUYECKYIO
byHKIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3jeMeHToB 1-4 mnepuonoB Ilepuoanueckoit
cucrteMbl xumudeckux osiemeHtoB JI.M. MeHnneneeBa, ucnonb3ys
HOHATHSL  «S-, p-, d-dNEKTPOHHBIE OpPOUTANIM», «IHEPIETUUECKUE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHUX JIEMEHTOB M MX COEAMHEHUH IO Mepuoiam U Ipynmnam

[Iepnoanueckoii cuctemMsl XuMudeckux ieMeHToB [[.M. MenzeneeBa

CpopMHUpPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOMCTBA HEOPTraHWYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOJNTBEPKIATh  CYIIECTBOBAaHHME  TE€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU c MTOMOIIBIO ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX peakunﬁ

CdopMHpOBaHHOCTh  YMEHUH  YCTaHABIMBATh  MPUHAIJIEKHOCTH

HEOPraHWYECKUX BEUIECTB II0 MX COCTaBY K ONPEJENIEHHOMY Kiaccy




2.5

(rpymme) coeaMHEHU (MPOCThIE BEIECTBA — METAJUIBI U HEMETAJJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aMCI)OTepHBIC THAPOKCUIBI, COJ'II/I)

CdopmMupoBaHHOCTh YMEHHUH HCIOJB30BAaTh XUMHUYECKYI0 CHUMBOJIUKY
JUIs  coCTaBleHHs (OpMyJa BEIIECTB M YPaBHEHUH XUMHMYECKHX
peakuuii, cucremaruyeckyto HomeHknaTypy (IUPAC) u TpuBuaibHble
Ha3BaHMUs OTAEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMMaK, raméHas HW3BECTb, HETall€Has HW3BECTbH,

MUTHEBAS COJA, TUPUT U JPYTHUE)

2.6

2.7

2.8

29

CdopMupoBaHHOCT, yYMEHHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KIACCOB,
MOJTBEPXKJATh  CYIIECTBOBAHME  TIE€HETHYECKOW  CBSI3M  MEXKIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKLII/Iﬁ

CpopMHUpPOBAaHHOCTh YMEHUH TUTAHUPOBATH U BBIMOIHATH XUMUYECKUN
9KCHEPUMEHT (pa3loKeHUEe MEpOKCHIa BOJOPOAa B MPHCYTCTBUU
KaTaJlu3aTopa, ONpe/eieHrue Cpeabl PacTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOpa, BIMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakluH, peakIuu HOHHOTO OOMEHa,
Ka4eCTBEHHBIE peaKlMu Ha CyNIb(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHHMS, PEIICHHWE SKCHEPUMEHTAJBbHBIX 3aJad 10 TeMaM
«Mertamns» n «Hemeramib») B COOTBETCTBHH C MPABHJIAMH TEXHHUKH
0e30macHOCTH TpU OOpalleHHMH C BEUIECTBAaMM U J1a0OpaTOPHBIM
000pyZI0BaHUEM; HpeACTaBIATh pe3yibTaThl XMUMHUYECKOTO
JKCHepuMeHTa B (opMe 3amucH YPaBHEHUH COOTBETCTBYIOLIMX

peakmuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKOH TOCY/ION W J1abopaTopHBIM OOOPYJOBaHUEM, a TaKKe
nmpaBujia 06paH_IeHI/I$I C BCUICCTBAMHU B COOTBCTCTBHUU C MHCTPYKIUAMU

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNYCCKHUX OIIBITOB

CdopmupoBaHHOCTH YMEHHI XapaKkTepHu30BaATh XUMHYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHUs CEPHOM
KHUCJIOTHI, aMMHaKa, a Takke c(HOpPMHPOBAHHOCTH IMpEICTaBICHUI 00
Oo0IIMX HAy4YHBIX TPUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHYCCKOI0O IMMPOMU3BOJACTBA

3.1

XUMHS U KU3HL. PacyéThl

CdopMupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTABISIONICH

€CTEeCTBEHHOHAyYHOM KapTUHBI MHpa, pPOJM XHUMHUU B [O3HAHUU



3.2

33
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3.5

SBJICHUN TPUPOJbl, B (POPMHUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pelieHusT TPAaKTUYEeCKUX 3a7ad M OKOJIOTWYECKH OOOCHOBAHHOTO

OTHOLLIEHUS K CBOEMY 3JI0POBbIO U MIPUPOHON cpesie

CdhopmMupoBaHHOCTD yMEHUHI KPUTUYECKU aHaJIU3UPOBATh
XUMHUUYECKYI0 HH(POpPMAIUIO, TOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTtBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U IpyTrHe)

ChopMupoBaHHOCTh yMEHUH COOJMIOAATH MPaBUIA HKOJOTHYECKU
1esecoo0pa3sHoro MoBeJeHUsT B OBITY U TPYAOBOW JEATEIBHOCTH B
LEeNAX COXPAaHEHHMsS CBOErO 3/0pOBbS U OKpYXKarolled NpUpOIHON
Cpelibl

OCOSHaBaTB OIIACHOCTb BOBHCﬁCTBHH Ha KHUBBIC OpraHu3Mbl
OnpeAeEHHBIX BEIIECTB, MoOHMMas cMbics nokazatens [1/IK, noscHsate
Ha TPUMEPax CIOCOObl YMEHBIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO

BOSﬂGﬁCTBHﬂ Ha OpraHu3M 4CJI0BCKa

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIYHCIICHHUS c
UCIIOJIb30BAaHUEM IIOHATHS «MaccoBas J0Ji1 BEILECTBAa B PACTBOPEY,
O0OBEMHBIX OTHOIICHHH Ta30B MPHU XUMHUYECKUX PEAKIHSIX, MacChl
BeIleCcTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Win OO0BEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB,
TETIOBOTrO 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChl

BCIICCTB, IMPCBPAIICHUA U COXPAHCHUS SHCPIrUn



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Teopernyeckre OCHOBBI OPraHMYECKOM XUMUU

[Ipeamer opranmyeckoil XMMHUHU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHanoB. Teopusi CTPOECHUS OPraHUYECKUX

coequHennii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

1.3

CrpykTypHble (GOpPMYJIbl OpPraHMYECKUX BEIIECTB. [OMOJIOTHS, H30MEpHSs.
XuMHUeCcKasi CBS3b B OPraHUYECKUX COCJAMHEHMSX — OJUHAPHBIE U KpaTHbIE
cBsi3u. [IpencraBienue o KacCUpHUKAIMU OPTraHUYECKUX BEIIECTB

HomeHknarypa opraHMYecKuX COEAMHEHHH (cucTemMaThdeckas) U TpUBUAJIbHBIE

Ha3BaHUS BaXKHEUIIINX HpeHCTaBHTGHGﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

YrieBo1opoasl

2.1

2.2

AJIKaHBI: COCTaB ¥ CTPOEHNE, TOMOJIOTUYECKHAN L. MeTaH U 3TaH — IpocTenIne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBa (peakiuu

3aMCIIICHHUA U I‘OpeHI/IH), HaXO0KACHUC B IPHUPOAC, ITOJTYYCHUC U IPUMCHCHUC

AJKeHBI: COCTaB U CTPOECHHUE, I'OMOJIOTMUECKHUH psf. DTWIEH M NPOIWIEH —
MpoCTeiIe NpeICTaBUTENN AallKeHOB: (U3MYECKHe M XUMHUYECKHE CBOMICTBa
(peakuuy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALMU, OKHCIECHUS U

MOJINMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyramuen-1,3: crpoeHue, BaXHEUIIHE
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). [lomyueHne cMHTETHUECKOTO

KayudyKa U PEe3HHBI

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN Psii. AUETHIICH —
NPOCTEHIIMK TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3UYECKUe U
XMMHUYECKHE CBOWMCTBA (peakUuuu rUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THAPATALIUH,

TOpPEHMUsI ), TOJTyYeHUE U IPUMEHEHHE

Apensl. benszon: cocraB, cTpoeHue, (u3Mueckue M XHMHUYECKHE CBOMCTBA
(peakuuy raJoreHupoBaHUs U HUTPOBAHUS), OJyYeHHE U IpUMeHeHue. Tomyon:
cocTaB, CTpoeHHe, (u3Mueckne ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAaHUSI M HUTPOBAHHMA), IOJIyY€HHUE U HpUMEHEeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHueckass CBsI3b MEXAY YINIEBOJOPOJAMH, HPUHAIISKAIIUMU K

Pa3IMYHBIM KJlaccam

2.6

[TpupoaHBIE HICTOYHUKH YTIIeBOA0PO0B. [IpupoaHbIii ra3 u momyTHble HETAHBIC



ra3el. Hedth 1 € mpoucxoxaenue. CriocoObl mepepaboTku He(TH: MEeperoHkKa,
KPEKUHT (TePMHUYECKUH, KaTaIUTUYECKUi), muposin3. [IpoaykTel mepepaboTku
He(TH, UX TPUMCHECHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yroib u

MIPOJYKTHI €r0 TIepepaboTKu

3.1

3.2

Kucnoponcoaep:xaiiue opraHnyeckue CoeJMHEHUS

[IpenenvHbIe OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTPOCHHE, (PUINUECKUE
M XHMHYECKHME  CBOWcTBa  (peakiuuMd C  aKTUBHBIMH  METaJUIaMH,
rajJjloreHOBOJIOPOJIaMU, TOPEHUE), MpPUMEHEHHE. BoIOpOJHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBHE MeTaHOJia U 3TaHOJa Ha OpPraHU3M YeJIOBEKa.
MHoroaromMHble CIUPTHL. ITHICHTJIUKOIb U TIUIEPUH: CTPOEHUE, (pusndeckue u
XUMHUYECKHE CBOMCTBa  (B3aMMOJEMCTBHE CO  WIEJIOYHBIMM  MeETajljlaMu,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBIE CIUPTHI). JleiicTBUE Ha OpraHu3M

YECJIO0BCKa. HpI/IMeHeHI/IC TIIMOEpHUHA U OTUJICHITIUKOJIA

@deHoN:  CTpOGHHE MOJIEKYNBI, (U3WYECKMEe U XUMHUYECKHE CBOICTBA.

Tokcuunocts (enona. [lpumenenue dpeHona

33

34

Anpneruapl 1 KeToHbl. @opManbIeru, aleTaibIeru: CTpoeHHe, PU3NUECKue u
XMMHUYECKHE CBOMCTBA (PEaKLUMU OKUCIIEHUS U BOCCTAHOBJICHHUS, KaUECTBEHHBIE

peaxium), noJiy4eHue u NpuMeHeHue

O/HOOCHOBHBIE TpefeibHble KapOOHOBBIE KHUCIOTHI. MypaBbUHAs U YKCYCHas
KHCIIOTBI: CTpOEHHE, (PU3NUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIMe 1715
Kjlacca KHCJIOT, peakius »>TepuduKanuu), TMOJydyeHHe U IpHUMEHEHHeE.
CreapuHoBasi 1 OJICMHOBAsl KHUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHAX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC HGfICTBI/IC

3.5

3.6

4.1

CrnoxHable 3(¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xupoB. buonornyeckas poib
KHUPOB

VYrieBonbl: cocTaB, KiacCH(pUKAIKS YIJIEeBOJAOB (MOHO-, JTU- U TOJIHCAXapHUIbI).
I'moko3a — mpocTteidimuii MOHOcaxapuJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI,
¢du3nveckre 1 XUMHUYECKUE CBOICTBa (B3aumozeiicTBue ¢ ruapokcuaom meau(1l),
OKHUCIIEHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHE TIJIIOKO3bl), HAXOXKJIEHHE B MPUPOJE, NPUMEHEHUEe, Ouojoruyeckas
ponb. dotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u Hesmirono3a Kak
npUpoHble nonuMepbl. CTpoeHHME Kpaxmala W LEJUI0J03bl. PuU3ndeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (1" UAPOJIN3, KAUCCTBCHHAA PCAKIIUA C I/IOI[OM)
A3OTCOI[ep)KaH.II/Ie OpTraHNYCCKUC COCIUHCHU

AMMHOKHCIOTEl KakK aM(bOTepHBIC OpPraHu4cCKucC COCIANMHCHMHA. dusznyeckue u

XUMUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha TpUMepe TIIHIMHA). buonormdeckoe



4.2

3HaUYeHUE aMUHOKUCHOT. IlenTuanl

benxkn xkak MMPUPOAHBIC BBICOKOMOJICKYJIAAPHBIC COCIUHCHUA. HepBI/ILIHaSI,
BTOpUYHAs U TpPETUYHas CTPyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJKOB:

TUAPOJIN3, JCHATYypalusl, KAUCCTBCHHLIC PCAKIIUU HaA Ocnku

BBICOKOMOJ'IeKy.]'ISIpHBIC COCAMHCHUA

5.1

5.2

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COGI[PIHGHPIIZI MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MMOJMMEpU3allu, CpCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIE METOAbl CHHTE3a BbICOKOMOJICKYJISAPHBIX CO@,Z[I/IHCHI/Iﬁ —

MOJIMMEPH3ALUS U ITOJIMKOHICHC AL
OKClepUMEHTAJIbHbIE METOJbl HM3y4Y€HHUS BELIECTB W HX [PEeBpALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1.1

1.2

1.3

TeopeTnueckue OCHOBBI XUMHUH

XuMuyeckui 31eMeHT. AToM. fpo aroma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHEpPreTUUeCcKue ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTamy, §-, p-, d-2JIEMEHTHI.
OcoOeHHOCTH pacIpeiesieHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpALIHsI aTOMOB

[Tepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMHIeCKuX aaneMeHTos J1.1.
MenneneeBa. CBsa3b TEpUOAUYECKOTO 3akoHa © [lepmoamueckoil CHUCTEMBI
XuMu4eckux 3yeMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIaM M TEPHOJIaM.

3HaucHHNE MNEPHUOAUYCCKOI'O 3aKOHA B pa3BUTHU HAYKH

CtpoeHne BemiecTBa. XHUMHYECKas CBsA3b. BHIBI XMUMHUYECKOM  CBSI3U
(koBajieHTHAs HEMOJISIpHAs M TIOJSApHAs, HWOHHAs, MeTaindeckas). oHbI:
KaTHOHBI U aHMOHBI. MeXxaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN M TOHOPHO-aKUENTOPHBIH). BogopoaHnas cBs3b

1.4

1.5

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENneHb OKUCIECHUS

BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cocTaBa BelIeCTBA. THMBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCHUMOCThH CBOICTBa
BEUIECTB OT TUNA KpucTaiuuyeckod pemérku. [loHsTHe o AMCIEpCHBIX

cucremax. VMcTtuHHBIC U KOJUIIOMJHBIC paCTBOPHEI. MaccoBas J0JIA BEIICCTBA B



1.6

1.7

pacTBope
Knaccugukarus Heopranndecknx coenHeHnit. HoMmenkinarypa HeopraHmdecKux
BEIICCTB
Xumunyeckass — peakuus.  Krnaccudukamuss — XMMHMYECKHX — peakUuil B
HEOpPraHMYEeCKON W OPraHWYEeCKOM XMMMH. 3aKOH COXpPaHEHUS MaccChl BEIECTB,

3dKOH COXpaHCHHA U MPEBPALICHUA SHCPIUN ITPHU XUMHUYCCKUX PCAKIUAX

1.8

1.9

1.10

2.1
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2.3
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2.5

3.1
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CKOpOCTL pCaKknuy, €€ 3aBUCHMOCTD OT Pa3INYHBIX (l)aKTOPOB

OOpatumble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphI, BIMAIONIME Ha

cocrosgHue xumudeckoro papHoBecus. [Ipunnun Jle [llarense

BHGKTPOJ'H/ITI/I‘{CCKB.SI JucCconuanms. CunbHble U cJiaOble QJICKTPOJIUTHI. Cpeﬂa
BOJHBIX paCTBOPOB BCHICCTB: KUCJIAA, HeﬁTpaanaﬂ, menoyHas. Peakuuyu MOHHOTO

oOMeHa
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
Heoprannueckas xumus

Hewmeramnsl. [lonoxenne HemeramuioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa U 0COOCHHOCTH CTpOEHHUsI aTOMOB. Pusndeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIKS HEMETAILIIOB (Ha IPUMEPE KUCIOPO/a, CEPHI,
dbocdopa u yriepomaa)

XUMUYEeCKHEe CBOWCTBA BAa)KHEHIIMX HEMETAIOB (TaJloT€HOB, Cepbl, a3o0Ta,
dbochopa, yrimepoma W KpPEMHHA) W HUX  COCAMHEHWH  (OKCHJIOB,
KHUCJIOPOJICO/ICPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). Ilpumenenue

BOXHEUIINX HEMETAJIOB U UX COEIUHEHUN

Mertannbl. Ilonoxxenue wmeramioB B Ilepuoguueckoil cucreMe XMUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasuioB. O0ue ¢pusndeckue cBoiictBa MetamioB. CIiiaBbl METAJIIOB.

DJIEKTPOXUMHUYECKHUH Psii HATPSIAKEHU METaIIOB

XWMHYECKHE CBONCTBA BAKHEHIIMX META/UIOB (HATPUM, KW, KaJIbIUH,
MarHui, aJfOMUHUH, ITUHK, XpOM, JK€Je30, MeAb) U WX coeauHeHuid. OOmme
CHIOCOOBI TOTYYeHHS METAJUIOB. [[pMeHeHrEe METAIIIOB B OBITY M TEXHHUKE
['eHeTndeckast CBSI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKAINX K PA3TUIHBIM
Kjaccam

XUMUS U KU3Hb

Ponp xumMum B oOecriedeHUH SKOJOTUYECKOW, SHEPTEeTHYECKON W TMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL [loHATHE O HAYYHBIX METOAAaX MO3HAHHS

BEIIIECTB U XUMUYECKUX PEAKITUN

Hpe,Z[CTaBJ'IeHI/IH 00 06H_[I/IX HAYYHBIX IMPUHIUIIAX HPOMBIIIICHHOI'O IMOJIYYCHUA



BOXHEHIIMX BelEecTB. UenoBEK B MUPE BEUIECTB U MATEPHAJIOB: Ba)KHEUILIHE
CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO,
KepaMMKa, MaTepHalibl JJI1 3JEKTPOHMKH, HAHOMATEpHUAlbl, OPTaHMYECKUE U

MUHEpaIbHBIC YI00peHUs

33

XuMHUST W 3I0pOBbE YEJIOBEKAa: IpaBWja UCIOJIb30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS IPENapaToB OBITOBON XUMUU

B IIOBCEIHEBHOMU KU3HU
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