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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
@OenepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro npeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusa» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepKaHMs, pPEe3yJbTaToB OOy4eHHUsS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peau3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOrOo OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe 3KOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0pOBBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO OMNpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CIEIU(PHUKHA HAayKH XHUMHHU, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HayK UTPAeT 0COOYIO pOJib B COBPEMEHHON
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOJIBI M YeIIOBEKa, KOTOpoe (OPMUPYETCS B XUMHU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYST C JAPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmectBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOM, SKOJIOTMYeCKOM Oe30macHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYaroIMXcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 00UIel XUMHM) U OpraHndeckoi xumuu. @opMHUpOBaHUE AAHHOW CHCTEMBI 3HAHUIM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHUS OPraHMYECKUX COCAMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYecKo XHMHUH IOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOMN CBSI3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUs B MpeaMeTe «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYEeCKask XUMHUS» OO0YJArOIIMMCS TPEIOCTABIISETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMH COJAEpKaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUH, TTIOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMera «XUMHs) TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IAHUS HOBBIX TEXHOJIOTHI M MaTePHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa MpelycMaTpUBaOT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JEHCTBUM, MMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenoiaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIMLUMOHHO TMpu3HAETCS (QOPMUPOBAHHME OCHOB XHUMHUYECKOW Hayku Kak olnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHO NaHHOUW TOYKE 3pEHUs TJIABHBIMH IEJIIMU HU3y4YeHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSITHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XHWMHH, OCBOCHHUE S3bIKA HAYyKH, YCBOCHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM IpaBuil 0€30I1acHOrO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeMe cpemaHero obmiero obOpazoBaHusi. CerogHs B TNPENOJaBaHUU XUMHHU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKeE IENIM U 3a/1a4H, KaK:

aganTanus  o0ydyaromMxcs K  YCJIOBHSIM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeATeTLHOCTH, KOTOpasi 3aHMMaeT BaAKHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKe IS OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTecTBeHHO-HAYUHbIE TPEIMETHI».

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenMeT opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepHUaIOB. Teopus CTpOEHUs OpraHudyecKux coequHeHnii A. M. bytieposa,
e€ OocHOBHbIE NOJIOKEeHUS. CTpyKTypHbIE (OPMYJIBI OpPraHUYECKUX BellecTB. [omoorus,
nu3oMepust. XuMu4eckas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  HomeHkmatypa
OpPraHMYECKHUX COEAMHEHHM (CHUcTeMaTHuecKas) M TpHUBHAJIbHBIC HAa3BaHUS Ba)KHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAHUWE JeMOHCTPAlMOHHBIX OMNBITOB IO
IPEBPALCHUIO OPTaHUYECKHX BEILECTB IIPH HarpeBaHUH (T1aBlIeHUE, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHYECKHE CBOMCTBAa (peaklUuu 3aMeleHHs U
TOpEHHs1), HaX0XKJICHHE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEHIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U TOJIMMEPHU3ALINAN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.



AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psaA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), MOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOAAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YraeBOAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEPTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muponu3. [IponykTel nepepaboTku HePTH, UX MIPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBII yroiib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3maMu TIacTMacc, KaydyKoB U pe3uHbl, Kojutekunu «HepTs» u «YToab», MoxenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOM3BOIAHBIX, IPOBEICHHE INPAKTHUYECKOW PaOOTHI:
IIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaToMHble CHUPTHL. JTUJICHIJIMKOIb W TIJIMLEPUH: CTPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOIEUCTBHE CO IIEIOYHBIMU METaJlJIaMH, KaYeCTBEHHAs peaKlMsl Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIIHIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerugpl M kemouwvl. DopManbIeruj, aueTadbAeTHA: CTpOeHUe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCICHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTHI:
CTpoeHue, pU3NUECKUue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME 1T Ki1acca KUCIIOT, Peaklus
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MIApONU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonbl: cocTas, KiaccuduKaIuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOoCTEHIINA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHSI MOJEKYJbl, (U3HUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npUMeHeHHe, Onosnoruueckas poib. Porocunres. dpykros3a Kak U30Mep INIFOKO3BI.




Kpaxman u nemiono3a Kak mpupojiHble noiaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03bL.
duznyeckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PEAKLUS C UOA0M).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMHUaYHBIM pacTBopoM okcuma cepebpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HMOJOM), IpPOBEIEHUE MPAKTHUYECKOMl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnble 3anaum.

Bbuucinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
HCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKlUu IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha NpuUMepe TINKMlKHA). buonoruueckoe 3HayeHHE
amMuHOKUCIOT. [lenTumst.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IEHATypauus,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

DKCrepUMEHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB U WX MPEBPAILCHUI: HAOIIOIEHUE U
ONMCAHNUE JAEMOHCTPALMOHHBIX ONBITOB: JEHAaTypauusi OEJIKOB IPU HArpeBaHUH, LIBETHbIE
peakiuu OeNKoB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluu, CpeIHsAs MojeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEpU3aIIis U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MpH M3y4eHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSITUH, ABIISAIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalus, TM[NEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUe,
AKCIEPUMEHT, MOJIEIIUPOBAHHUE.

®duznka: MaTepus, SJHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBA, (GU3MUECKHE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbI, )KUPbI, (PepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIHE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUA

Teopernyeckne 0CHOBBI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOOB.
DJeKTpoHHas KOH(UTYpaLnsl aTOMOB.

Ilepuonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3ieMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CUCTEMBI XMMHYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOpHUEN CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HENoJIsIpHasl W TOJSpHas, HMOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHMsS KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKTpOOTpULATENIbHOCTh. CTeNeHb OKUCIEHNs. FIOHbI: KAaTHOHBI Y aHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKON PEIETKHU.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTMHHBIE U KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1o
BEILIECTBA B PaCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEILECTB. ['eHeTHuyecKass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccuukanus XUMHYECKHX peakUUil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3M4yHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoOBecue. (DakTOpbI, BIUAIOIIHAE HA COCTOSHUE XUMHYECKOTO PAaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuipHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUN: JEMOHCTPALUS
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MengeneeBa», usydyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINH.

PacuétHble 3agayn.



Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemerambl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cucCTeME XMMHUYECKUX
anementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IprUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Meransl. [lonoxenue merainos B [lepuogudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYCCKUN PsJl HANPSIKESHUN
METaJIIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJdid, KajbIMd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEIIECTB M HMX NPEBPAIICHUN: HU3YYCHHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3ama4, HAONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3aMMOJIeHCTBHE THAPOKCHJIA ATIOMHUHHS C PACTBOPAMH KHCIIOT M IIEIOYeH, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnnie 3anaum.

Pacuétbl macchl BemiecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TMPOMBIIIIEHHOTO TOJIYYSHUS
Ba)KHCHIIINX BEIICCTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs DSJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3EH MPHU W3YyYeHHH OOIIEH U HeOpraHUYeCcKOil XUMUU B
11 xmacce ocyliecTBIsSeTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHSTHM, SBJISIOUUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, THUMOTE3a, 3aKOH, TEOpHs,
aHams, CUHTE3,  KJaccu(uKaius, NePUOANYHOCTh,  HAONIOJCHHME,  JKCIEPUMEHT,
MOJICIUPOBAHUE, U3BMEPEHUE, SBIICHUE.



O®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaIMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHS: XUMHYECKass  MPOMBIIIJICHHOCTB, METALTYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (papMalneBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, JJICKTPOHHAS MPOMBIIICHHOCTD,
HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTpaMM CpPEAHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIbHOCTHBIM IOJAXOIOM B CTPYKTYpE€ JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero oodpazoBaHuUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

0CO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH M CAaMOOIIPEAEICHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJICTBOBAaTHCS B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTb KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3YyIbTATBl OCBOEHUS IpeaMera «XHUMHs» JOCTUTAlOTCS B E€AMHCTBE
yueOHOW M  BOCHUTATENBHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIAMU IOBEACHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIICHUS
JTUIHOCTH 00YyYaIONUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITa TMO3HABATEIbHOM M MPAKTHYECKOW JESITEIbHOCTH OOY4YalOMIMXCS IO pealu3aliu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHMsI 00YYAIOIUMHKCS CBOUX KOHCTUTYILIMOHHBIX NMpPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;



MIPEACTABJICHUS O COIMMAIBHBIX HOPMax W TpaBUIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJJICKTUBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU ACSITETLHOCTH TPU CO3JIaHUU YIEOHBIX IMPOCKTOB,
peIICHUH yU4eOHBIX U TTO3HABATEIbHBIX 33124, BHIOJIHCHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH IMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apIrYMEHTBI IPYTUX
[IPY aHAJIM3E PA3IMIHBIX BHJIOB YUYEOHOU JEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJICAMIO OTCUYECTBECHHOM
XHMUH;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKCHUS HAyKH €CTh PE3YNbTaT JIUTEIbHBIX HAOIIOACHHUIA,
KPOIOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/a YUEHBIX M MPAKTHKOB;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B TMIOJIYYEHHH M TMOCIEAYIONIEM aHajIu3e
nH(pOpMAaIK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHONU XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYICh HA MOPATBbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYINKH CBOMX TOBapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NIOHMMAaHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOMrofieHHs MpaBuiI OE30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYOBOU JEATEITbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pPEHICHWU TMPAKTHYSCKUX 3a/ady COIMAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IMIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuyHOrO pojia, B TOM YHCIEe Ha
OCHOBE NIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOMICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOsieM, BIUSHUS IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbl;



OCO3HaHUS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMHH IS PELICHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTUBHOIO HENPUATHS JCUCTBUM, NMPUHOCSIIIMX BPEIl OKPYXKAIOLIEH NPUPOJHOM Cpene,
YMEHHsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYyJIbTYphl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOrHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PALMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaroIeM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur TpobiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEeBOM M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: TIIOHUMaHMsI CYIIHOCTHM METOJIOB I1O3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM W3MEHEHUH,
YMEHHUsI Jie7aTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiemM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHUIO M CaMOOOpPAa30BaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JESITEIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeranpenmMeTHble pe3yibTaThl OCBOCHHS y4eOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC dJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcz MCKIUCHUIITIMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHKE, HAOIIOIeHUE, U3MEPEHHUE, YKCIICPUMEHT U JIpyTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryisaTuBHbBIE), oOecneunBaonie (OpMUpOBaHHE (QYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Y4aroIIuXCs;

CHOCOOHOCTh  OOY4YaroLUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble Yy4eOHbIe JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

OnJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LeNU JAEATENbHOCTH, 33JaBas NapaMeTpbl U KPUTEPHUM HX JIOCTHUIKEHU,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIICIATH
XapakTepHble MPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHUSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCH(UKALUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIMPOBAThH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeNH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GOpMyNa, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELIeHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BATENIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUUYECKUX PEAKLIU;

dbopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJI€Th HABBIKAMH CAMOCTOSITEILHOIO IUIAHUPOBAHUS M TPOBEJICHHS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popMmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JAesITeNTbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB MTO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B pA3IUYHBIX HCTOYHMKaX HHGMoOpManuu (HAy4HO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble mocodus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEUUBOCTE;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHATb MEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YeCKUe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYXAaeMOW TeMbl B XOJ/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM IMPEUIOKEHUS OTHOCUTENIBHO BbIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEJIbHO MJM COBMECTHO CO CBEPCTHUKAMU IPU  BBINOJHEHHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOHl paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHpPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXKJIEHUSI 1 OOMEHa MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO J1€ATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4M, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpuTM JAEUCTBUN IPU BBIIOJHEHUH Y4E€OHBIX M HCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHsI ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HaHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)karoT:

c(OPMHUPOBAHHOCTh TPEJICTABICHU O XHMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTMHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBICHUH NPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHus MPAaKTHUYECKUX 3a7ad M SKOJIOTMY4ecKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJSpHAs Macca, MOJSAPHBIA 00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKLIMOHANbHAS TPYININa, paJuKai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA U a30TCOJIEpKale COCTUHEHUSI, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUH U 3aKOHBI (TEOpPHs CTPOSHHS OpraHMYECKUX
BeuniectB A. M. DbytiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIHEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS [IPH ONIMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYTl OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKUX PEaKLMH, U3rOTABJIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BELECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUuYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOCHHUIO K ONpeAeNéHHOMY KIAcCy/TpyIie COeAMHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlll€  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIHHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOMHIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUUEpUH, (QeHoJd, (opManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

c(OpMUPOBAHHOCTh YMEHHsSI ONPEACNATh BHJbI XUMHYECKON CBS3M B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHU4YEeCKHX
BemectB A. M. ByrtiepoBa yist 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPECTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oenzou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CHOCOOBI HMX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCIEHUS IO XHMHYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMOJHATh XHUMHUYECKUNH HKCHEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB NP HAarpeBaHUM, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TIpHu
HarpeBaHuU, I[BETHbIE PEaKI[MU OEJITKOB) B COOTBETCTBUH C MpPaBHJIAMU TEXHHUKHU O€30MaCHOCTU
npu OoOpallleHUuu C BEIIEeCTBAaMU U JIJAOOPaTOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl
XUMHYECKOTO SKCIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B LEISAX COXPAaHEHHsS CBOETO 3JI0POBbSI U
OKpY’Karollled MPUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMAas cMbicn mnokaszarens [1/IK, mosicHaTh Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIIECHUS UX BPEJAHOIO BO3JCHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIsi 00y4YaroIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy oO0o3HadeHui JI. Bpaiinst i 3anucu XuMu4ecKux (GopMyIL.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMHUU B TO3HAHUU SIBICHHH TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAsl BKIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeTaJIM4YecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEeaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLHAIMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jaucconnanuu, nepuoauueckui 3axkoH J[. WM. MeHnngeneeBa, 3akoH
COXPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPTUM MPU XUMUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
Je)Kalye B OCHOBE IOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XHWMHYECKHX SIBJIICHUH,
(dakTosornuecKrue CBEeICHUS O CBOWCTBAX, COCTAaBE, MOJYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIISITh XapaKTePHbIC MPU3HAKU MTOHSATHH, YCTaHABIIUBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU ONMHCAHUUA HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;



Cc(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemeCTB W ypaBHEHMH XWMHYECKHX pPEaKLIWH, CHUCTEMaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELICCTB (yrapHbd ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMYECKON PEMETKH KOHKPETHOI'O
BEIlleCTBa (aTOMHas, MOJIEKYJIApHas, MOHHAas, MeTa/lIM4yecKas), XapakTep cpeldbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIECTBA — METAILIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKkTepu30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUsS CBONCTB XHMMHUYECKHUX 3JEMEHTOB M HX
COeMHEHUH 1o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB /[I. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouux BeIIeCTB, TEIIOBOMY 3(QeKTy peakiuH,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpAallEHHBbIE YpaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuu UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3ianyuHbIX (DAKTOPOB; XapakTep CMENIEHHMs XMMHUYECKOTrO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT
BHelrHero Bo3aerictus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChl, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHMH Ta30B IpPU XMMHUYECKHX



peakIusax, Macchbl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOTO 3¢ dexra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATHh MpPaBHUJIA MOJIb30BAHUS XUMUYECKON MOCYa0l U
1ab0opaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH SKCIIEPHUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEICNIEHUE CpPeJbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKluH, PeaKIHd HOHHOrO OOMEHA, KAaueCTBEHHBIC PEAaKIMH Ha
cynbdar-, kapOoHAT- U XJOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 0OpallleHHH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XMMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3alucd ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenEéHHBIX BELIECTB, MOHMMAas cMblch nokasarens 1K, moscHATe Ha nmpumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUYECKUX SBJICHUH;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.
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METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHS.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIeP KAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAaMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okuciieHnsa. BemecrBa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCTIONB30BAaHUM BAXKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMHM BBIABISATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTMHEHUIN

c(OpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB Ui WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPaHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHaBIMBATh  NPUHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMS), [JaBaTb MM  Ha3BaHUi [0  CHCTEMaTHUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, KpaxMmas, LeJlIis03a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KIIACCOB
OPraHNYeCKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYJOBaHHEM, a TaKxkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
MPOAYKTa peakly M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
13 UCXOJIHBIX BELECTB WJIM MPOAYKTOB PEAKIIUH)

CdhopMupoBaHHOCTB YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUsI B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPEeNOTBpAIEHUS] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cucremMoi XMMUYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHMS, XMMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX —peakiui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakiu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIUTUYECKAs]  JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBHTEID,
CKOPOCTh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (DAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJY4YEHMH U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHLIX IPECIAMETOB

13

14

BJ'Ia}IeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOIlCHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yYMEHHI OMPEAENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ XUMHUYECKOH CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJUTH4ecKasi, BOJIOPOJHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MeTajuIn4yecKas)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOIHBIX




pacTBOpax HEOPraHUYECKUX COEAMHEHUN

1.6

1.7

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(HMIIMPOBATH  XMUMHYECCKHE
peaKknuu Mo pa3InYHbBIM MPHU3HAKaM (YHCIy H COCTaBY pearupyromImx
BEIIeCTB, TemIoBoMY J(h(deKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJiu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBJIATh  YPABHEHUS  peakLui
Pa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIICHHBIC YpPaBHEHUS pPEAKLUN
HMOHHOI'0 0OMEHA, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

1.9

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKLUU, MOATBEPKIAIOLINE
KAueCTBEHHBI  COCTaB  pa3iIUYHbIX HEOPraHWYECKHX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, HMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEILECTB
CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

CpopMUpOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

1.11

2.1

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHMOCTHU OT BHEIIHETO BO3JECUCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKkasi XUMHUs

CdhopMupoBaHHOCTh yMEHHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATH ero

CUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIN

2.2

2.3

CopMHUpPOBAaHHOCTh YMEHUN XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJb3ys
MOHATHSA  «S-, P-, O-2JeKTpOHHBIE OPOUTAIN», <«IHEPTETUYECKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpynmnam

[Tepuonnueckoit cucrembl xumudecknx 3neMenToB .M. Menneneesa
CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,

MOATBEPXKIaTh  CYIIECTBOBAHWE  TCHETHYECKOM  CBS3M  MEXKIY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHHMH  YCTAHAaBJIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenuHEHUN (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH MCIIOJB30BaTh XMMHUYECKYI) CHUMBOJIUKY
Ui CcOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknwmii, cucrematrueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHaK, raméHas W3BeCTb, HeEramiéHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYCCKOM  CBS3M  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMH € [OMOUIIBKD  YpaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTH YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHUE IEpOKCHAAa BOAOPOJAa B IPUCYTCTBUU
KaTajau3aTopa, OINpe/eseHHe Cpeibl PacTBOPOB BEILECTB C MOMOIIbIO
YHHUBEPCATbHOTO WHAMKATOpa, BIUSHUE pa3iNYHBIX (PaKTOPOB Ha
CKOpOCTh ~XHMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE PeaKUu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCIEPUMEHTAIbHBIX 3a/ad M0 TeMam
«Metamnel» u «HemeTaniabl») B COOTBETCTBUH C MPAaBUJIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHWH C BeIIeCTBAMM M JIaOOPAaTOPHBIM
0o0opynoBaHuEM; MIPE/ICTaBIATh pe3yJIbTaThI XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIHX

pCaKLII/Iﬁ )51 (I)OpMyanOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

2.9

ChopMHUpOBAaHHOCT, YMEHUW COOIOAaTh TPaBWIa TOJH30BAHUS
XUMHYECKON TOCynoil M 1mabopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopmMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMWYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIICHHOTO IMOJYyYEHHsI CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAyYHBIX MPHUHIMIIAX ¥  DKOJOTHYECKHX  Mpoliemax

XUMHYECCKOT'O IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPEICTABICHUH O XWMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI
JAUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPAKTHUECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOIy4aeMyl HU3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOAATH TIpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOJHOU

cpebl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEHUCTBHS HAa JKUBBIE OPraHU3MBbI
OIpEeACIEHHBIX BELECTB, TOHUMast cMblca nokasarens 11K, noscHaTs
Ha IpuMepax crnocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUs UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUS «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeII0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUHU

11

Hpe;[MeT opraHqucxoﬁ XUMHH: €€ BO3HHUKHOBCHHC, PA3BHUTHC W 3HAUCHUC B

MOJIYYCHHUHN HOBBIX BCHICCTB U MATCPUAIIOB. Teopml CTPOCHUA OPraHUYCCKHX




coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['omonorus, wu3oMepHs.
Xumuyeckasi CBs3b B OPraHUYECKUX COCIUHEHHUAX — OJIMHAPHBIE W KpaTHbIC

cs3u. [Ipencrasienne o KiaccuGpuKauy OpraHuIeCKuX BEIICCTB

1.3

Homenkiiarypa opraHuyeckux COeIMHEHHH (CHCTeMaThyecKasl) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEHUIITNX HpCI[CTaBI/ITCJ'IGI‘/'I KJIaCCOB OPraHMYCCKUX BEIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — npocTeiiime
IIPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHE U XUMHUYECKHE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJACHUEC B IPHUPOAC, ITOJTYYCHHUE U TPUMEHCHUC

AJKEeHBI: COCTaB U CTPOECHHUE, NOMOJOTMYECKMM psAld. OTUJIEH U IPONWIEH —
MPOCTEUIINE TPEACTABUTEIN AIKCHOB: (HU3MUYECKHE W XUMHUYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHUS, TaJOrMCHUPOBAHUS, TUApPATAUUH, OKHUCICHUS W

HOHI/IMepI/ISaHI/IH), MMOJIY4YCHHEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuus noiauMepusanuu). IlogydyeHue cMHTETHUECKOTO

Kay4dyKa U pE3HUHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTUYECKUHN psii. ALETUIIEH —
MPOCTEHIINM TPECTAaBUTENIb AJIKHUHOB: COCTaB, CTpO€HHE, (U3HUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluu TUApUPOBaHNUs, TAJIOT€HUPOBAHMS, THIPATALINY,

FOpeHI/I}I), IMMOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMs U HUTPOBAHMS), OJTydYeHUE U puMeHeHue. Tomyon:
CoCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), MOJyYEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YINIEBOAOPOAAMH, NPHHAMICKAIIMMHU K

Pa3JIMIHBIM KJIaCcCaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 U NOMyTHBIE HEPTIHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepabOTKH HePTU: MEPETrOHKa,
KPEKUHT (TepMUYECKHi, KaTanmuTudeckuit), muponus. IIpoaykTel mepepaboTku
He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib u

IPOAYKTHI €0 Hepepa60TKH

Kucnoponcoaep:xaiiue opraHnyeckue CoeMHEHUS

3.1

[IpenenpHble OHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTpOeHUE, HU3NUECKUE
U XUMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  METaJlJIaMH,
raJJOreHOBOJIOPOJIaMH, TOpPEHHE), MpHUMEHEHHe. BoIopoJHbBIE CBS3U MEXIY

MOJIEKYJIaMH CIUPTOB. JleficTBME MeTaHoJIa M 3TaHOoJia Ha OpraHU3M 4eJOBeKa.




3.2

3.3

MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIHUIEPUH: CTPOCHUE, (PU3UIEeCKHe U
XUMHYECKHE CBOWCTBA  (B3aMMOJCWCTBHE CO  IICIIOYHBIMH  METaJllIaMH,
KayeCTBEHHAsl Peakilds Ha MHOTOATOMHBIC CIUPTHI). JleificTBHe Ha opraHu3M
4enoBeka. [[puMeHeHne TIrIeprHa U STHIICHTITUKOIIS

@deHoN:  CTpOGHHE MOJICKYNbI, (U3WYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocth penoina. [Ipumenenue dpenomna

Anpnerupl 1 KeToHbl. DopManbaeru, aneTaibIerul: CTpOeHHE, GU3NIECKUE U
XUMHYECKHE CBOMCTBA (PEaKIMM OKUCICHHS U BOCCTAHOBJICHHUS, KaYCCTBCHHBIC

peaxkuun), noJy4eHue U NpUuMEHEHNE

3.4

3.5

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOWCTBA, o0LIMe IS
Kjlacca KHCJIOT, peakius dSTepuuKanuu), I[OIy4eHHe U [pHUMEHEHHUE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. MBIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE
Crnoxable 3GUpPbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

4.1

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaieBoaoB (MOHO-, AM- U MOJHCAXapUJIb).
I'moko3za — mpocTedmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
bu3MUecKre ¥ XMMHUYECKHE CBONCTBA (B3anMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KE€HHE TJIIOKO3bl), HAaXOXKJIEHHE B MNPUPOJE, NMPUMEHEHHE, OHOJIoruuecKas
poib. ®otocuntes. Opykro3a kak n3omep rIoKo3bl. Kpaxman u nenironos3a Kak
npupojHble monuMepbl. CTpoeHHe Kpaxmaiga M HeJUIrosio3bl. dusnueckue U

XMMHUYECKHE CBOICTBA Kpaxmaia (THIpOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)
A3oTcoiepkalie opraHn4eckie CoeIMHEeHNs

AMMHOKHUCIIOTHI Kak amMOTepHbIE OpraHWYecKue coeAuHeHus. Du3nveckue u
XUMHUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha TpuMepe TIIHIuHa). buomormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

5.1

benku kak mpuUpONIHBIE BBICOKOMOJEKYIspHbIe coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHATYypalrd, KAYCCTBCHHBIC PCAKIIUU Ha Oenku
BLICOKOMOJ'ICKyJBIpHLIC COCOAUHCHU

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJmmMepusanusa U NOJUKOHICHCAIUA




5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HUX IPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuykoB. [lomydyeHue CHHTETHYeCKOro KaydyKa U pe3uHbI

11 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

11

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

XHUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMbl. DJICKTPOHHAS 000JIOYKAa.
DHepreTHYecKue YpOBHHU, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, P-, U-371€eMEHTHI.
OcoOEeHHOCTH pacIpeesieHUs] AIIEKTPOHOB 110 OPOUTAISM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUS aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenneneeBa. Cps3p mnepuoauyeckoro 3akoHa u Ilepuoanyeckoil cuCTEMbI
xumuueckux aneMeHToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEHIECTB IO TPYNIaM M TEPHOAAM.

3HaueHUE NepUoOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

13

14

1.5

1.6

1.7

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XUMHUYECKOW  CBSI3H
(xoBalleHTHAsi HEMOJspHas W TOJSApHAas, HWOHHAs, MeTajuinueckas). VOHBI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b
BanentHocTh. DnekTpooTpuiaTeIbHOCTh. CTENEHb OKUCTIECHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEUIECTB OT TUNA KpUCTAIM4ecKoW pem€rku. IloHsATHE O AucCHepcHBIX
cucreMax. VICTUHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBasi J0Js BEIECTBA B
pacTBope

Knaccudukanus Heoprannyeckux coeinHeHnit. HoMmeHknarypa HeopraHuueckux
BEILIECTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuii B
HEOPraHWYECKOM M OPraHWYEeCKON XHMHUHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIIHAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IMYHbIX (PAaKTOPOB

1.9

OOpatumble peakiuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOSIHUE XUMHUYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.10

Onekrponutnyeckas aucconuanus. CuibHbIE M cia0bie 3MeKTponuThl. Cpena




BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HGfITp@.JIBH@.SI, mcjIo4YHasd. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnel. [Tonoxenne HemeramwioB B Ilepuoanueckoil cucteMe XUMHYECKUX
anemenToB JI.M. MenzaeneeBa 1 OCOOGHHOCTH CTPOCHHS aTOMOB. Du3MUECKHE
CBOMCTBa HEMETAJIOB. AJUTOTPOIHS HEMETAILIOB (Ha IPUMEPE KHUCIOPO/Ia, CEPHI,
docdopa u yrneponaa)

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJIOPOAHBIX coenuHeHwil). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U UX COC,I[I/IHCHI/Iﬁ

2.3

Mertamnbl. Ilonoxkenue wmeramioB B Ilepuoanueckoil cucreMe XHUMHYECKHX
anementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI04eK
atroMoB MetaioB. Obune ¢puszndeckne cBoiicTBa MetawioB. CIIaBbl METAJLJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIPSHDKEHUH METaIlJIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiuuil, KaJbLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJe30, MeIb) U WX coeauHeHui. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6I>ITy N TCXHHUKC

2.5

3.1

3.2

3.3

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, NPHUHAMICKANIUX K PA3TITUNIHBIM

KJIaccam
XUMHUS U )KU3Hb

Ponp xumMum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUILIEBOMN
6C3OHaCHOCTI/I, Pa3BUTHU MCOULIUHBI. Ilonstue o HAaYYHBIX MCETOAAaX ITO3HAHUSA

BEIIECTB U XUMUYECKHX PEAKIUI

[IpeacraBnenus: 00 OOMIMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO MOTYYEHUs
BOXHEHIIMX BelecTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHANIOB: Ba)KHEWUILIHE
CTPOMUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KpPackH, CTEKJO,
KEpaMUKa, Marepualibl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U

MUHEpaJIbHbIE y100peHus

XuMHUsT W 30pOBbE UEJIOBEKAa: IMpaBWia MCHOJb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHHUS MPENapaToB OBITOBON XUMHH

B TIOBCETHEBHOM JKU3HU




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus. 10 knace. 'abpuensa O.C., Octpoymos WU.I'., CnaakoB C.A. AKInoHepHOE
obmectBo «M3marenscTBo «IIpocBenienne»
* Xumus. 11 knacc. [N'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A. AKIIHOHEpHOE

obmmectBo «M3narenscTBoO «IIpocBerienne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Xumus. 10 kiacc. Meroandeckoe noco6ue k yueonuky O.C. I'abpuensna, C.A.
Cnanxosa, OctpoymoBa W.I'. "Xumus . 10 knacc. bazoBelit yposens'- M.: [lpoda, 2022.
2. Xumus. 11 xnacc. Metoauueckoe nocobue k yueouuky O.C. I'abpuensna, C.A.
CnankoBa, Octpoymosa M.I'. "Xumus . 11 knacce. bazosiit ypoBens" - M.: Jlpocda, 2022.
3. Xumus. 10 kinacc: KOHTPOJIbHBIE U TpoBepOoUHble paboThl k yueoHuky O.C.I"abpuensna
"Xumus. 10 knacc. ba3osslii ypoens'- M.: [Ipoda, 2023.

4. Xumus.11 kinace: KOHTPOJIbHBIE U IPOBepoUHbIe paboThl K yueOHuky O.C.I'abpuensna

"Xumus. 11 xnacc. ba3osslit yposens".- M.: [lpoda, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nuoreka [IOK
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