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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XuMHH Ha yPOBHE CPEIHETO 001IeTro 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOToO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealTn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanum Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJOB K pa3padOTKe MpOrpamMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOrO mpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHS MHPOBO33PEHHS] M OOIIEH KYJIbTYpHI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4arOLIMXCSA HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMera «XuMUs», COJEepkKaHUE M MOCTPOCHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4ETOM CcHenu(puKd HayKd XHMUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEeTHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaKk JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHpoOBaHUE PallMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3/JaHHUE LIEJIOCTHOTO MPEICTaBICHUS]
00 OKpYXKaroIeM MUpPE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMUHU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU NPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHs —cTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmectBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTIMH HalpaBiieHa Ha pelIeHue ITI00ANbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOMmMMM IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM JJIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHS 00pa30BaHMs B PA3IMYHBIX 00IACTSX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMUs» 1 «OO01as 1 HeOpraHMUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM 10 HEOPTAaHUUECKON XUMHH (C BKIIFOUCHHEM
3HaHUHU U3 0O0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHIA, 3aKOHOB U TEOPUH XHUMUH.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOPMHUpPOBAHA B MPOTPaMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAei€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHUH BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILIECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTUU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OHOJIOTMYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOM CBSI3M, KJIIACCU(PUKAMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsAercs B Kypcax 10 wm 11 kiaccoB »rnemMeHTaMu COJEpXkKaHUs, HNMEIOIIUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3adad. B mernom coxepxanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHYECKON OCHOBBI /JIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOTO MUPA, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMUYECKUX MpoOJieM, a Takxke mpobiieM cOepeskeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI M MaTepUasIoOB.

B mmane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3ANMHA  OOYYarOIIUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOJAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U TMOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATHHBIX YYEOHBIX JEUCTBUHN, UMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEIICHUsS MPOOJIeM, MMOMCKa, aHAIIN3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B II03HAHUU XUMHUU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHUs, NpU  ONPEACICHHH  COJAEP)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs] TMpeaMeTa HalpaBJICHUEM IEPBOCTEIICHHOW 3HAUYUMOCTHU
TPaIMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeJOoBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOTUMBIX ISl MIPHOOPETEHUsI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUH, HIMEIOIIHUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHas XapakTEepUCTUKA LIeJeil U 3a7a4 U3y4eHUs MpeaMeTa B
mporpamMme 1o XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydueHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHS WX B PEATbHOM JKU3HU JJISI PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3M Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromuXCcsi K  YCJIOBHSIM  JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlLMSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OYYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE IS PA3IMYHBIX BUIOB JESITEIBHOCTH: PEIICHHsS MPOOIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIMMBIX Ui TPUOOpPETEHHS OINbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, UHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC HH(OPMAIIHOHHBIC
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HAyIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMEBI, B
YaCTHOCTHU, MIPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHHH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BaHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOMICHUS K MPUPOJAE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEICHUN B CUTYaAIUAX, CBI3aHHBIX C XUMUYECKIUMHU SIBJICHUSMHU.

B yuebHoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAayUYHbIE TPEIMETHI».

OO61iee yuCiio YacoB, OTBEAEHHBIX Ui M3YyUEHUS XUMUU, 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 OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coeaguHennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omomorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum — OpraHMYecKkux  BemiecTB.  HomeHkmatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJIeHHUE, OOYTIIUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAX0XKACHHUE B IPUPO/IE, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHUIIne
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOECHUE, (U3NYECKUE U XUMUYECKHE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUUYECKHE CBOWCTBA (peaKinu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroiib ¥ IPOJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUEHHUs BEIIECTB M UX NpEBpallleHUui: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJIEHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELUIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHUBHBIMU METaJlJIaMH, TajJore€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMU cIUpTOB. JlelficTBHE MEeTaHoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEeakluu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIE pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KHCIIOT, PeaKIus
TepudUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. | MAPOIH3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YIIEBOAOB (MOHO-, 1U- U Mojucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemiono3a kak npupojHbie noaumepbl. CTpoeHue Kpaxmasia U LEUII0JI03BbI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (THIpou3, KaUeCTBEHHAs PeakIus C HOAO0M).

OKCIEpUMEHTAJIBHBIE METOBl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHUPTOB (OKMciaeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
Kpaxmajia C HOAOM), MNpPOBEAECHUE IPAKTHUYECKOH paboTh: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYecTBa
HCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAlIbHbIE METOJbl M3Y4EHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpelHAs MoJieKyssipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALs U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBpALLlEHUN: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€ MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpEe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema xumuuyeckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN



XUMUYECKON CB3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTue o gucnepcHbIx cucteMax. McTuHHBIE U KOJUIOMAHBIE PACTBOPBI. MaccoBas 101t
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K Pa3IHMYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (akTopoB. OOpaTuMbie peakuuu.
Xumuueckoe paBHoBecue. MDakToOpbl, BIUSIOMIMNE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBpPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKUX PEImETOK, HAOII0JIeHHe ¢ OMNHCaHUuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeIeTIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpOBEIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanueckoil  cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COEIUHEHUH.

Mertamisl. [lonoxxenne Meramios B [lepuoandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METALIOB. DJIEKTPOXMUMHUYSCKHHA DS HaMpsKeHUN
METaJIOB.

XWUMHUYECKHUE CBOWCTBA BAXKHEUIIUX METAJUIOB (HATPHWM, KaJlWid, KajbIlMHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHs BEUIECTB M MX NPEBpALlCHUM: HU3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOPa3l0OB HEMETAJUIOB, pEIIeHHE SKCIEePUMEHTAIBHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPaMM KHMCIOT U LIENOYEH, KaueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OHO U3 BELUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIO0TMUECKOM, SJHEPreTHYeCcKOol U MUILEBOM 0e30macHoCTH,
pa3BuTUU MenuuuHbL. lloHATHE O Hay4YHBIX METOJax IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenns o0 OOWMX HayyHbIX NPUHLUIAX I[POMBIIUIEHHOTO IOJXY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XyUMHS U 30pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX MOHATHH,
TaK U HNOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(uKauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (U3NUECKUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METaJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IIPOMBIIIIEHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKU XUMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCs PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TNPUCYIIMMU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS TpeAMeTa «XUMHS» JIOCTUTAIOTCS B E€IMHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CTIIOCOOCTBYIOIIMMH TIPOILIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSl.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs M0 pean3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMaxX M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIHOCTU MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJIIOJCHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABAaTEIbHBIX MOTHMBOB B IIOJIyYEHHMM M TIOCIEIYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTI)KEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallud, CBSI3aHHbIE C XUMHYECKMMHU SBICHHUAMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX MTOCTYIKOB;

4) popMUPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOr0 M 0Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuto/IeHHsT MpaBU 0E€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IMOCIEACTBUI U HEMpPUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) TPYAOBOIr0 BOCIIUTAHMSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbl);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIUBUIYadbHOM TpaeKTOpuH oOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM 1J100aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH IS PELIEHUS] BOIIPOCOB
palMOHAIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJIOTHYECKOH KYJIbTYphl, OIBITA
NeSITeIbHOCTH  OKOJIOTUYECKOH  HalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU LEJIOCTHOTO NPEACTABICHUS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHnH IpobIeM COXpaHEHUs! IPUPOIHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUabHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYeCKH KOM(DOPTHOM JKU3HU KaXkJIO0ro 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELICHUs TPpobieM
B PEAJILHBIX )KM3HEHHBIX CUTYaLMsIX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAHUM IO XMMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pPa3NUWYHbIX chepax mpodeccnoHaTHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00Yy4aroIIuXCsl;

CIIOCOOHOCTh ~ OOYyYalOIMXCS ~ HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA }IeﬁCTBHﬂMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LETH NAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH WX JOCTHKEHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHS! OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE pACCYXIEHHUS (MHAYKTHBHBIC, ICIyKTUBHBIC, IO AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) SJIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMmynupoBaTh 0000OLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJIOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3ajay ONpeeIEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpPMY MpeAcTaBiIeHUss HHPOPMALIUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CPEACTBA TPU paboTe ¢ XHUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMON TeMbl B XOJ€ AMajora W/Wih JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl TO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MmpoekTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryisTHBHBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH IPHU BBHINOJHEHUH y4eOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOW st
PCICHHA MPAKTHYCCKHUX 3ada4d U OSKOJIOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BalleHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINe COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUU U 3aKOHBI (TEOpUS CTPOSHUSI OPraHNYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHMMAHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MPU3HAKN HOHﬂTHﬁ, YCTaHAaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY MJId COCTAaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMyST OPraHUYECKUX BELIECTB
U YpaBHEHUU XMUMHMUYECKUX PEAKIUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

C(l)OpMHpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATh MPUHAAJICIKHOCTD N3YUCHHBIX OPraHU4YCCKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA MO cuctematudeckor HomeHkiatype (IUPAC), a Taxxke
NPUBOJNUTH TPHUBHAJbHBIC HA3BAaHHs OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIUJIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTa, TII0K03a, (pYyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BetiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3IUUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX pEaKUui C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIJIEBOJAOPOIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM NPOAYKTa PEAKIMH MO W3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU TP M3YYCHUU BEIIECTB M XUMHUECKUX SBICHHUN
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEILL[ECTBAMU M UX MPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MPaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3Y4YEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKUX BEIIECTB, JACHATypanus OEIKOB TIpu
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30TTacCHOCTH
npu oOpallleHNH C BEIEeCTBAaMM M JIAOOPATOPHBIM 000pYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMYyIo U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH MEATETHHOCTH B IENSAX COXPAHEHUs CBOETrO 370POBbS U
OKpY’Kalolie MPUPOIHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha JKUBBIC OPTraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIlecTB, MOHMMAas cmbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi OOy4YarolUXCsl ¢ OrPAaHUYCHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYaroIIUXCA: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu XxuMmudeckux Gopmy.

11 KUIIACC

[lpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmIas W HEOpraHWYecKas XHMHUS»
OTPaKAIOT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHUYECKOH COCTABISIIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJAbTYPBl JIMYHOCTH, €€ (DYHKIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHsT TPAKTUYECKUX 33a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJICKYJIa, MOJb, MOJSIDHBIH OOBEM, BaJICHTHOCTh, JJIEKTPOOTPHULATEIHLHOCTh, CTEICHb
OKHCIICHHSI, XHMHYECKas CBs3b (KOBAJICHTHAas, HOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTATMYECKAsT ~ PEmETKa, TUIBI  XUMHYECKUX  pPEaKlud, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIMTUYCCKAST JTUCCOLMAIUS, OKUCIIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peakIuK, XHMHUYECKOC pPAaBHOBECHE); TEOPUU M 3aKOHBI  (Teopus
ANEKTPOJIUTUYCCKON auccoumanu, nepuonudeckud 3akoH JI. WM. MeHnneneeBa, 3akoH
COXPAaHECHHS MacChl BEIIECTB, 3aKOH COXPAHCHHS M TPEBPAIICHHS YHEPTHH TMPU XUMHYCCKHX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJWYCCKUI S3BIK XUMHH, MHPOBO33PCHUCCKHE 3HAHWSI,
JeXale B OCHOBE TMOHMMAaHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
dakTosornueckue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOMYyYEHUU U OE€30MacCHOM HCTOJIb30BAHUHU
BOXHEHIIINX HEOPTaHUICCKHUX BEIICCTB B OBITY M MPAKTUUICCKOM JIEATSIILHOCTH YEIIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIIME MOHSATHS MPH OMHCAHUU HEOPTaHUYECKHX
BEIIIECTB U UX MPEBPAICHUM;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
dopMysT BENIECTB W ypaBHEHUH XWMHUYCCKUX PEAKIUI, CHCTEMATHUECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbId Tras,
VIJEKUCITBIA Ta3, aMMHUakK, TaméHas H3BeCTh, Herali€Has W3BeCTb, MUThEBAs COJa, MUPHUT U
ApyrHe);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEACIIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUSI XUMUYIECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAS,
METaIJINYecKasi, BOJOPO/IHASA) B COSAMHEHMSIX, TUN KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJICKYJISIpHAs, WOHHAS, METAJUIMYeCKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIecTBa — METAIUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM()OTEpHBIC THIPOKCHUJIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH TMepuoaudeckoro 3akoHa J[. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XMMHUECKUX A1eMeHToB Jl. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKUX DJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XumMuieckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KJIACCOB, IMOIATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE PEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliMX BeHIecTB, TeIIoBoMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IU4HbIX THIIOB, IOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOIO OallaHca 3TUX PeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XHMUYECKHE TIPOLECCHI, JIeXKAILIUEe B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYacCTBYIOIIMX B pEakIMM BELIECTB, TEIUIOBOro 3(pQeKTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHHUS XUMUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)Ke MpaBUiia OOpAIEHUs C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIEPUMEHTATBHBIX
3agau o temMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C MpaBHJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIepUMeHTa B (opMe 3amicH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUsA B OBITY M TPYIOBOM [EATENBHOCTH B LEJNSIX COXPAHEHUS CBOETO 3[0POBBS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OnpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbica nokaszarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHn3M YEJIOBEKA;

JUIsi 00y4YaroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anucu XxumMuueckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znen 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHus
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertasmibl 6 1
2.2 Hewmeramisl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapmpie  Mpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes!
1 [IpenMer oprannyeckoil XumMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpoeHUs OpraHMYEeCKUX
2 coenuHeHuit A. M. byriepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux semiectB. Homenkiatypa 1
(cucremaTHyecKasl) M TPUBHUAJIbHbIE HA3BAHUS
OpraHWYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJIEH U MPONUIIEH — MPOCTENIINe 1
MPEJICTAaBUTENIN ATKEHOB
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioyraauen-1,3. [Tomydaenne 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brruucnenus 1o ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKH
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBII ra3 U MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BonoponHas cBa3b

18 MHoOroaToOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbACT U/,
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 MPEJICTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIIOT

24 MBpbl1a Kak COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCHpUKaIH.

27 BaxkHeiine mpecTaBUTENu: TIH0K03a,
dpykTO3a, caxapo3a

08 Kpaxmai u memirono3a Kak mpupoIHbIe
TOJIUMEPBI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarnine opraHHuecKue
COCTUHEHUS)

30 AMWHBI: METHJIAMUH U aHUJIMH
AMUHOKHUCIOTH Kak aMm(pOTepHbIe

31 OpraHUYECKHUE COEANHEHUS, UX
Ounonorudeckoe 3HadeHue. [lentuabt

32 benku xkak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3akon u Ileprnonnueckas
CHCTEMa XMMHUYECKHX dyeMeHToB []. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMmuueckux asementoB .. Meneneena B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMU4ECKast CBSI3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs3U. BonoponHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJJIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

Knaccudukamnms 1 HOMeHKIaTypa
HEOpPraHWYeCKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JTUYHBIX
KJIaCCOB




Knaccudukanms XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

10

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XUMHUYECKOE PAaBHOBECUE

[IpakTrueckas padota Ne 1. «BiustHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

11

Dnektponutrueckas auccounanus. [lonsrue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniuu nonHoro oomMeHa. I'maponu3
OPraHMYEeCKUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAaHOBUTEIILHBIC
peakmuu. [lousiTre 00 anexTponmze
pacIyIaBoB M paCTBOPOB COJIEH

13

14

15

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKHUX 3J1eMeHTOB []. M.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIJIOB

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUN P
HanpsHKeHUH MeTalyIoB

16

XUMUYEeCKIE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
AIIOMUHUN) U UX COETUHEHUN

17

18

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

XHWMHUYECKHE CBOMCTBA OWHKa, XCJIC3a U UX




COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perienue
HKCHEPUMEHTAIbHBIX 3374 110 TEMe
«Mertamisn»"

20

Hewmeraniel, UX 1OJIOKESHUE B
[lepuoanueckoii cucTeMe XUMHUYECKUX
anemeHToB 1. . Meneneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

22

23

du3nyeckre CBOMCTBA HEMETAJIJIOB.
Annotponusi HeMETaIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COCIMHEHHNH

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCTUHEHUN

24

25

26

27

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeOUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

O0001IeHrEe U CUCTEMATH3aIMd 3HAHUN 110
teme «HeMmeramas». Beraucnenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHA U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue

AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"HemeTamas"»

28

29

30

Kontponbnas padota mo TeMaM «MeTauiby
n «Hemertamiei»

Heoprannueckue 1 opraHm4eckue KUCIOThI.
Heoprannueckuie 1 opraHnuecKiue OCHOBAHMS

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHuueckue coequHenus. ['enernueckas




CBs3b HCOPraHUYCCKUX U OPraHUYCCKUX
BCIICCTB

Pone xumuu B o0ecrieueHun 3KOJ'IOFH‘I€CKOI>1,

31 SHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU MEIMIIMHBI
[IpencraBnenus 00 0OINX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOT'O IMOTY4YEHHUS 1
Ba)KHEHIIINX BEIIECTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






