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MNOACHUTEJIbBHAS 3AIIMCKA

IIporpaMma 10 XWMMHM Ha YPOBHE CcpeaHero oOiiero o0pa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®enepannmny, TpeOOBaHUN K pe3yJibTaraM OCBOEHUA
(dbenepanpHOli  00pa30oBaTEIIFHOM MPOrpaMMBl CpeAHero odmero o00pa3oBaHUS
(®OIT  COO), mnpencrasaeHHbix B  DemepallbHOM  TOCYJAPCTBEHHOM
obpazoBarensHoM cranaapte COO, ¢ yuértom KoHrenumu npenoaaBanus yueOHOTo
npeamMera «XuMus» B 00pa3oBaTebHbIX opranusaiusax Pocculickoit @eaepaiuny,
peaNm3yOMMX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBI, U OCHOBHBIX MOJIOKECHUAN
«Ctparernu pa3Butusa BocnuTanus B Poccutickoit ®eaepanum Ha nepuoa ao 2025
rona» (Pacmopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0B K pa3pa0OTKE MPOrpaMMbl MO XUMHUH, K OMNPEACICHUIO
oOmielt cTparerun 00ydeHHs, BOCTIUTAHKS W PAa3BUTHS OOyUarOMIMXCA CPEACTBAMHU
yueOHoro npeamera «Xumusy» s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyasibabie nosioxkeHuss OI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIENEH,
COAEPKaHUs, Pe3yJbTaTOB OOydYeHHS M TPeOOBAHMI K YPOBHIO MOATOTOBKH
BBHITTYCKHUKOB,

XAMHAYECKOE oOpa3oBaHue, MOJTy9aeMOe BBITTYCKHUKAMH
00111c00pa30BaTENIbHONM  OpraHM3alluy, SBIISICTCA HEOTHEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM  ATAllOM peaju3aliv  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KJIIOUEBHIX IIEHHOCTEH, TPHUCYITNX
IIEJIOCTHOM CHCTEME XHMMHYECKOro o0Opa3oBaHWsA. OTH I1IEHHOCTH KacaloTcA
MO3HAHWA 3aKOHOB TIPUPOBI, (POPMUPOBAHHUS MUPOBO33PECHUS U OOITEH KYIbTYPHI
YEJIOBEKA, a TAKXKE SKOJIOTHIECKA 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U OpupoaHON cpene. Peanusyercs xumudeckoe oOpa3oBaHWE OOyYArOIIUMXCSA Ha
YPOBHE CpeHEro 00I1ero 00pa3oBaHus CpeACTBAMH YUESOHOTO MpeaMeTa « XUMUS,
coJiepKaHNe M TIOCTPOCHHE KOTOPOTO OMPEACIICHBI B MPOTrpaMMe MO XHMHH C
yuéToM crenupuKkd HayKd XUMWAW, €€ 3HAUCHWA B TO3HAHWW TPHUPOIBI U B
MaTepPUATbHON KU3HM OOIIECTBA, a TAKXKE C YUETOM OOIMMX TIeJIeH M MPUHITATIOB,
XapaKTePU3YIOMNX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO  OOIIero
oOpazoBanusa B Poccuiickoit denepanyu.

XVMHAA KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 pOJib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JIaHUM HOBOM 0Oa3bl MAaTepHAIbHOU KYJIBTYPHI.
Omna BHOCHT CBOM BKJIaJl B ((OPMHUPOBAHUE PAITMOHATLHOTO HAYYHOTO MBITIJICHUS, B
CO37aHUE IIEJIOCTHOTO TPEICTABICHAA 00 OKPYKAIOMIEM MHPE KaK O CIUHCTBE
MPUPOABl W YEJIOBEKA, KOTOpoe (PopMUPYETCs B XMMHHM HAa OCHOBE MOHWMAHHUS
BCIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUpPa, OCO3HAHWA B3aMMOCBS3H MEXKTY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH M BO3MOXKHBIMHU 00JTACTAMHA TPUMEHEHHS.



TecHO B3aMMOIEUCTBYA ¢ APYTMMM €CTECTBEHHBIMH HAYKaMH, XMMHS CTaja
HEOTHEMJIEMON YAaCThIO MUPOBOH KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TPpyAa W KU3HU KaXKI0ro wieHa oOmecTtBa. CoOBpeMEHHass XMMHUA KaK Hayka
CO3MAATENbHAS, KAK HayKa BBICOKAX TEXHOJIOTMM HAMNPABJICHA HAa PEIICHUE
r100aabHBIX TPOOJEM YCTOMUYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUUECKOH, MUIIEBON, SKOJOTUUECKON O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cooTtBercTBUM ¢ OOIIMMHU LEJSIMU W TPUHIUIIAMH CPEJHEr0 OOIIero
oOpa3oBanusa cojaepxkanue npeamera « Xumusy (10—11 kmaccsl, 6a30BbIi YPOBEHB
W3YUYECHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TTOATOTOBKY
o0ydJaromumxca, HEOOXOJUMYI0O UMM  JJid  BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKIOUYEHUA B JKHU3Hb COLMUYMA, MPOAOJLKCHUA
00pa3oBaHUA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuMu  peaMera  «XuUMHUS»  ABJAIOTCA  0a30BbIE  KYpChl —
«Oprannueckasd xumus» U «OOm@as W HEOPraHWueckas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUsI KOTOPBIX SIBJIAIOTCA OCHOBBI 0Aa30BOM HAyKHW: CHCTEMa
3HAaHWH N0 HEOPTaHMUYECKON XWMUM (C BKJIIOUECHHWEM 3HAHWH W3 OOIIEH XWMUH) H
Oprann4eckor xumun. GOpMUPOBAHUE NAHHOW CUCTEMBI 3HAHWW NPU WU3YyUYCHUU
npeaMera 00eCneurBAET BO3MOXKHOCTh PACCMOTPEHUA BCETO MHOr0o0paszus
BEILIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TCOPUI XUMUHU.

CrpykTypa coaepkaHusi KypcoB — «Opranwdeckas xumusay u «OOmas u
HEOpraHWYeCKas XuMHUs» copMUpOBaHA B MpOTpaMMe TO XUMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJAa K HW3YUYEHHIO Y4eOHOro marepuaja #u 0oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  PA3BUTHUEM  3HAHUM HA  OMPEACTIEHHBIX
TEOPETHYECKUX VYPOBHAX. TakK, B KypCc€ OPraHMYECKOM XWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCMHCHUM, a TaKKe Ha YPOBHE CTEPEOXHUMHUYECKHUX W  DIICKTPOHHBIX
MPECTABJICHUN O CTPOEHUH BelecTB. CBe/IeHHS 00 U3yuaeMbIX B Kypce BEIIECTBAX
JAIOTCS B PA3BUTUU — OT YTJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMUYECKH AKTHBHBIX
coenMHeHUA. B Kypce  OpraHMYecKOW  XMMHUHM  TOJYYarOT  Pa3BUTHE
chopMHUpOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEPBOHAUATHHBIC
MPEACTABIICHAS O XUMHUYECKON CBS3H, KIACCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON PEAKLIHAH.

[Ton HOBBIM yrJIOM 3peHUA B OpeAMETe «XuUMHSA» 0a30BOr0 YpPOBHA
paccMaTpUBAETCAd M3YUYEHHbIE HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
TEOPETUUECKHIA Marepuan # (PAKTOJIOTUUECKHE CBEJACHUS O BEMIECTBAX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HeopraHuyeckas
XUMHUA» OOYyYarolUMCSl MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANYECKOrO 3aKOHA C OOIIETCOPETUUECKUX M METOAOJOTUUECKUX TO3UIIHM,



riy0ke TIOHSATh HWCTOPUYECKOE W3MEHEHHWe (PyHKIMA HSTOTO 3aKOHA — OT
00001IaroIIeH 10 0OBICHAIONICH U TPOTHO3UPYIOLIEH.

Enwnas cucrema 3HaHWNA O BOXKHEWINMX BEIICCTBAX, MX COCTaBE, CTPOCHWH,
CBOMCTBAX W MPUMCHCHHH, a TAKXKE O XUMHUYCCKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTEKaHU JonoJHAeTCA B Kypcax 10 u 11 kinaccoB sneMeHTamu
CoJIepKaHusl, UMEIOMUMHA KYJbTYPOJOTHYCCKAA W TPUKIATHON XapakTep. OTH
3HAHWS CTHOCOOCTBYIOT TIOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C JAPYTHMH HAayKaMH,
PACKpbIBAIOT €€ pOJib B MO3HABATEIBHONW U MPAKTUUECKON NEATEIbHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKECHUS K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPUH
Y TPAKTHUCCKUX TPHIOKESHUH XUMHH, IIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJEeMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICITMBATH HH(POPMAITHIO U IPUMEHATD €& TS TOTIOJTHEHUS 3HAHWH,
PEIICHNS MHTEIUICKTYATBHBIX U AKCTICPUMEHTAJILHBIX UCCIIEA0BATENLCKUX 3a1a4. B
IIEJIOM COJIEpPKaHue Y4eOHOTO TIPeAMETa «XHUMHS» JaHHOTO YPOBHS HM3yUCHHUS
OPHUEHTUPOBAHO HA (POPMHUPOBAHUE Y OOYUAIOMIMXCA MAPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHuA (PuitocopCckux WaeH, TaKWX Kak: MaTepHabHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHUYE€CKOT0 MUpPa, 00YCIIOBJIEHHOCTh CBOWCTB BEILIECTB UX
COCTaBOM M CTPOSHUEM, TIO3HABAEMOCTD IPUPOAHBIX ABJICHAN MMyTEM SKCTICPUMEHTA
U PCIICHUA TPOTHBOPEUYMI MEXKTy HOBBIMH (aKTaMH W TEOPETUUCCKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJIOTHYECKUX MPOOJIEM, a
TaKke NpoOiaeM cOEpPEKEHUA FSHEPIETUUECKUX PECYPCOB, ChIPhs, CO3/ITaHUSI HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nmnmane pemenus 3amad BOCTIMTAHMS, Pa3BUTHS W COIMATA3AITAH
oOydJaomuXcsd TPUHATHIC MNPOTPAMMON MO XUMWH TOIXOMbl K ONPEACIICHHIO
ColepXaHUs W TOCTPOCHHUA TIpeAMETa MpeayCcMaTpuBaioT (GopMupoBaHue
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, IMEIOIUX 0a30BOE 3HAUCHUE JUTS PA3IAUHBIX
BUJOB JCATCIBHOCTH: peIIeHUuA TMpoOjaeM, TMOWCKa, aHaliu3a W 00padoTKH
uHdopMaIn, HEOOXOAWMBIX JJIi TNPUOOPETEHUSA OMbITa MPAKTHUYECKOW U
UCCIIEIOBATEIBCKON JIEATEIbHOCTH, 3aHMMAIOIICH Ba)XKHOE MECTO B TO3HAHWU
XUMUH.

B mpaktuke mpemnomaBaHWs XWMHH KAk HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusA, Tak ¥ HA YPOBHE CpPeaHEro o0Iero oOpa3oBaHus, Mpy ONpe IeICHUH
COJICPKATENIbHOW XapaKTePUCTUKU 1EJeH H3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAJAWNMOHHO TPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWA, NPAKTHUYECKOMN
JEATENHHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMITOHEHTOB MHUPOBOW KyIbTyphl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHHIO LENeH W3YUYEHHs
MIPEeMETA SIBJISICTCS BITOJIHE OTIPABIaHHBIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS MpEeaMeTa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 i1.) apnsrores:

e (OpPMHUPOBAHHE CHCTEMBl XHMHYCCKMX 3HAaHUM KaK  BaKHCHIICH
COCTABJIAIOILIEH €CTECTBEHHO-HAYYHOW KApPTHHBI MHPA, B OCHOBE KOTOPOU
JeXaT KITIOUCBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W TMOHWMAHHWE CYIIHOCTH JOCTYIHBIX
0000111eHI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPHEN UX
Pa3BUTHUA U CTAHOBJICHUS,

o (opmMupoBaHHE W PA3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMHUECKUX PEAKINHI, HEOOXOUMBIX 1Sl TPUOOPETCHUS YMEHU I
OPUCHTHPOBATHCA B MHPE BEUIECTB M XUMHUUYECKUX SIBJICHUU, UMEIOIIUX
MECTO B IPUPOJE, B MPAKTUUECKON U MOBCEAHEBHON KU3HHU,

e Ppa3BUTHE YMECHUH U CIIOCOOOB ACATENIBHOCTH, CBA3AHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM  XMUMHUYECKOTO HKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0€30IMacHOro O0paIleHMs C BEIIECTBAMMU.

Hapsany ¢ stuM, conepxarenbHas XapakKTepUCTHKA 1LIeJIeH U 3a1a4 U3yUEHUS
MpeaMETa B MPOrpaMMe MO XMMUK YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPHOPUTETAMH B CHCTEME CpeaHero ooOmiero odOpazoBanusa. CeroaHs B
MPENOAABAHUMA XUMHU B OOJIbIIEH CTEMECHHU OTAAETCA MPEANOYTEHUE TPAKTUUECKOM
KOMIOHEHTE  COAECpKAHUS OOYyuUeHHs, OPHEHTUPOBAHHOW HA MOJATOTOBKY
BBIITYCKHUKA OO0IIE00pa30oBaTEIbHON OpraHu3allvy, BIAACIOIET0 HE HabopoMm
3HAHWHA, a (PYHKIIMOHAJIHLHOW TPAaMOTHOCTBHIO, TO €CTh CHOCOO0AMH M YMEHUAMH
AKTUBHOTO MOJYyYCHUS 3HAHUW U MPUMEHEHUA UX B PEAIbHOU KU3HU AJIS PEIICHUS
MPAKTHYECKUX 3a/1au.

B cBsi31 ¢ 3TUM NpH U3YyUEHUU NPeaMeTa « XUMHUS JOMUHUPYIOIIEE 3HAUYCHUE
MpUOOPETAIOT TAKKUE LICJIM U 3aJ]aUM, KaK:

ajganTanys oO0y4YaroluXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHWE  WHTE/UICKTYaJIbHO  PA3BUTOW  JUYHOCTH,  TOTOBOH K
CaMOOOpa30BAHUIO, COTPYJHUUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
pPEUIECHUH B KOHKPETHBIX )KU3HCHHBIX CUTYALUSIX, CBI3aHHBIX C BEILIECTBAMU U KX
MIPUMEHECHUEM

dbopMupoBanre 'y OOYYArOMIUXCS  KIFOUYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTEHITHH), WMCIONIMX YHUBEPCAIbHOE 3HAUCHUE [UIS PA3IUYHBIX BHJIIOB
JEATENBHOCTH, PEIICHUS TPOOJIeM, TOUCKa, aHainu3a W 00paboTku MH(pOpMaIuHy,
HEOOXOUMBIX JJIsl MPUOOPETEHUS OMbITA NEATEIBHOCTH, KOTOPAs 3aHUMAET BAXKHOE
MECTO B TO3HAHMM XWMHH, a TAKXKE JUIsl OLICHKA C TO3WLMHA SKOJOTHYECKOMN
0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTraHu3M
YEJI0BEKA U MPUPOAHYIO CPEY;



Pa3BUTHE TO3HABATEIFHBIX HWHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yYarOIUXCA: CHIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOTH30BATh
COBpEeMEHHBIE WH(POPMAIIMOHHBIC TEXHOJIOTHW IS TIOMCKA W aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUN XHMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y 00YUAIOMIMXCS aCCOIMMATUBHOTO M JIOTHYECKOTO
MBITIIICHUS, HAOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPH TUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
AKCIICPUMEHTA;

BOCMUTAaHUE Yy oOOydawomuxcs yOeKAEHHOCTH B  T'YMAHMCTHYECKOU
HAIPaBJICHHOCTA XHWMHH, €€ BA)XXHOW POJIM B PEMICHUW TIOOATBHBIX TPOOIEM
PaIMOHAIIFHOTO TPHUPOIOTIONB30BAHMS, TTOTIOJTHEHUST YHEPTETUUECKAX PECYPCOB U
COXPAHECHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHWSA HEOOXOTUMOCTH OEpPEeKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 3I0POBBIO, a TaKXKEe NPUOOPETECHUSA OTBITA
WCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEHICHUH B
CUTYaIHUsIX, CBA3aHHBIX C XUMHUUYCCKUMU SBJICHUSIMH.

B yueOHOM miaHe cpeaHero oOIIero o0pa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIE
MIPEAMETHI».

OO01ee uncIo 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUU, HA 0230BOM YPOBHE
cpennero obmiero oopazosanus, coctasisieT 68 gacos: B 10 kiracce — 34 gaca (1 gac
B Henemo), B 11 kmacce — 34 waca (1 gac B Heemo).



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYeCKOi XUMUH

[Tpenmer opranndeckoil XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEpUANIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. Bytneposa, €€ ocHOBHbBIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYJTBI
OpraHWYeCcKuX BemecTB. [omonorua, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[Ipeacrasnenne o kinaccudukammu OpraHUMdecKuXx BemecTB. HoMmeHkmarypa
OpPraHWYECKUX COCTUHEHUH (CHUCTEeMaTHYecKas) W TPUBHAJIbHBIE Ha3BaHUS
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILECTB.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
03HAKOMJICHHUE ¢ 00pa3liaMyi OPraHMUECKUX BEIIECTB U MaTEpUaiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB, HAOIIOJICHUE W OMUCAHUE
JEMOHCTPALMOHHBIX OMbBITOB MO MPEBPAIICHUID OPraHUYECKUX BEIIECTB MPHU
HarpeBaHwM (TJIaBJCHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUYECKHU psa. MetaH U »3TaH —
MPOCTEHIITHE TPE/ICTABUTEIN aJIKaHOB. (DU3MUYECKHE W XUMWYECKHAE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXJIECHWE B TMPHUPOJEC, TOJYyUCHUE W
MPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PA. DTWIEH U NPONMUJICH —
MPOCTEHIITHE TIPE/ICTABATEIN AJIKCHOB. (DU3MUECKHE W XWUMHYECKHE CBOMCTBA
(peaknmvi  THAPUPOBAHMSA, TAIOTCHUPOBAHWA, THUAPATAIMHA, OKHUCICHHUS W
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIIIME
XUMHUYECKHUE CBOWCTBA (peakius monmMepu3arn). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH PAll. ALICTUIICH
— TPOCTCHININNA TIPEICTAaBUTEIh aJKWHOB. COCTaB, CTPOCHWE, (UBMUECKHE U
XUMUYECKHUE CBOMCTBA (PEakIMy THAPWPOBAHMS, TaJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), TIOJTyUYCHNUE U IPUMEHEHHE,

Apensi. benson: cocrtaB, cTpoeHue, (U3MUECKHE W XUMHYCCKHE CBOMCTBA
(peaknuu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TONYUCHUE W MPUMEHECHHE. 101y0:
cocmas, cmpoenue,  Quzuyeckue U  Xumuyeckue — Ceolcmea - (peaxyuu

CAIIOCEHUPOBAHUA U Humpoeaﬂuﬂ), NOYy4€eHUe U NPUMEHEHUE. TOKCHYHOCTH dPCHOB.
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['eneTndeckast CBSI3b MEXKAY YTIIEBOJAOPOAAMH, TPUHAICKAIMMUMEA K Pa3TAUHBIM
KJIaccaM.

[IpupoaHbie MCTOYHWUKH YTJIEBOAOPOAOB. [IpupoaHbii Ta3 W TOMYyTHBIC
Hedraapie ra3pl. Hedts u €€ mpomcxoxkaenne. CrocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYECKUi), muponn3. [IpoaykTs
nepepadoTku HePTH, WX TPUMEHEHUE B MTPOMBINIUICHHOCTH W B ObITy. KameHHbIi
yTOJIb ¥l IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHA:
O3HAKOMJICHHE C 00pa3aMy MIacTMacC, KayqdyKoB U pe3uHbl, Koyutekiuu «Hed by
U «YTOJb», MOJACITMPOBAHAE MOJICKYJI YTJIEBOJIOPOJOB W TAIOTCHOMPOW3BOHBIX,
MTPOBEICHUE MPAKTHUYECKOW PAOOTHI: TIOyUYCHHUE STUIICHA W H3YUEHUE €r0 CBONCTB.

PacuétHbie 3anaun.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEAKIUU (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA WIJIM MPOAYKTA PEAKITUU MO M3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MCXOTHBIX BEIIESCTB MJIH MPOAYKTOB PEAKITHH ).

Kucaopoacoaep:kaiiyue opraHndecKue coeTnHeHUs

[IpenenbHble OMHOATOMHBIE CHOUPTHI. MeTaHOT W 9STAHON. CTPOCHHUE,
(¢uzuuecke W XHMHYECKHE CBOWCTBA (PEAKIMHM C AKTUBHBIMH METaJlJIaMH,
raJIorTeHOBOJIOPOAAMH, TOPEHHWE), TpHMEHEHWE. BomopoaHbie CBSA3H MEXAY
MOJICKYJIaMA CTIAPTOB. J|eHCTBHE METaHOIa M 3TAHOJIa HA OPTaHW3M YEJIOBEKa.

MHoOroaroMHBIC  CHOUPTHL. OJTWICHIJIUKOIbL W  TJHWIECPUH. CTPOCHUE,
(vzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJTOYHBIMH
METajUIaMH, KAa4ueCTBCHHAs PEaKIus HAa MHOTOATOMHBIE CnupThi). JleicTBre Ha
opraHusM 4enoBeka. [[puMeHenne rnumnepraa U STUICHTITHKOIS.

®deHos:  CTPOCHHWE MOJIEKYIbl, (QHU3NUECKNEe W XUMWUYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpaerunpl W kemonwvl.  DopMambaeTHA, aAlCTATBJICTHA. CTPOCHUE,
(rzuuecke W XMMHUYECKHE CBOMCTBA (PEaKIMM OKWCICHUS M BOCCTAHOBJICHUS,
KaueCTBECHHBIC PEAKITUH ), TIOJTYUECHUE U TIPUMECHEHHE.

OaHOOCHOBHBIE TTPEACITbHBIE KAPOOHOBBIE KUCIOTH. MypaBbiHAsA M YKCYCHAS
KHUCITOTHI. CTPOCHHE, (PU3NUECKUE M XUMHUUIECKHUE CBOWCTBA (CBOMCTBA, OOIHE s
KJIacca KHUCJIOT, PeaKIus dTeprudukaiium), moxydeHue u npumeHenue. CteapuHoBas
¥ OJICMHOBAs KHUCJIOTHI KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX KHACIOT. Mbina
KaK COJT BBICIIMX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCJIOT. [ maponus
cnoxHBIX 3¢upoB. XKupsel. 'mapomms xupos. [IpuMmenenne xxupoB. bruomorndeckas
POJTb KHUPOB.

VYrrmeBoasl:  coctaB, KimaccupuKanysg — YrieBogoB  (MOHO-, M- W
nosimcaxapubl). [Iioko3a — MPOCTEHINM MOHOCAXapul. OCOOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3NUECKre 1 XUMUYECKHE CBOMCTBA (B3aUMOACHCTBHE C THAPOKCHIOM
menu(1l), okucnenre aMmMuagHBIM pacTBOPOM Okcuaa cepedpa(l), BoccranoBeHUE,
OpO’KEHUE TIFIOKO3bI ), HAX0XK/IEHUE B MPUPOJE, MPUMEHEHHE, OMOIOTHUECKast POJIb.
®otocunTe3. OpyKTO3a KAK U30MEP TITFOKO3HI.

Kpaxman u nenntonosa kak npupoaHbie moaumepsl. CTpoeHHe Kpaxmaia U
HEJUTION03bl.  DU3NYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEAKLUsA C MOJOM).

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHS BEUIECTB M WX MPEBPAIlCHUHN:
NPOBEJCHUE, HAOMIOJCHUE W OMUCAHWUE IEMOHCTPALMOHHBIX OMBITOB. TOPEHHE
CIIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TAHOJA
okcuaom menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHCTBHE TIMIEPUHA C
ruapokcuom Menu(ll)), anpaernos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u tmmpoxcumom wmeam(ll), B3laumopeicTBHE Kpaxmana ¢ HOAOM),
NPOBEJCHHUE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEAKIUU (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMM MO W3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3oTCOEpIKaIe OPraHNUYEeCKHE COSTMHEHU.

AMUHOKHUCIIOTH Kak aM(pOTEepHbIE OpraHuueckie coeqnHeHna. Ousnieckue u
XMMHUYECKAE CBONCTBA aMHMHOKHMCIOT (Ha mpuMmepe riunuHa). buonormueckoe
3HAYeHHE aMUHOKHUCIOT. [lenTuasl.

benkn kak npupoaHbIE BBICOKOMOJEKYJAPHBIE coeauHeHus. [lepBuunas,
BTOPUYHAsA W TPETUUYHAs CTPYKTypa O€NKOB. XHMMHWYECKHE CBOWCTBA OCJKOB:
THIPOJIN3, ACHATYpalHsl, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOJbl W3YUYEHHsS BEIIECTB W WX TNPEBPAILICHUNA:
HAOIOICHNE U OMKCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalMsa OCIKOB MPH
HArpeBaHUM, LIBETHBIE PEAKIIUN OEITKOB.

BbicoKOMOJIEKYISIPHBIE COeTHHEHHS

OCHOBHBIE TOHATHS XWMHWHW BBICOKOMOJIEKYJIAPHBIX COCIMHEHHWI: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAS MOJICKYIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUH —
NOJTUMEPU3ALINA U TTOTMKOHACHCALUA.

OKCIIepUMEHTANIbHBIE METOAbl W3YUYEHHS BELIECTB M WX TMPEBpallCHUM:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBS3H.

Peanmuzanms MeXIIpeAMETHBIX CBSA3CH NIPHU W3YUCHUH OPTaHUYECKONH XUMUU B
10 knacce ocylIecTBASETCA 4YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TIOHATHHA, TaK W TIOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJII OTACITBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHAKIIA.

OO0mme ecTeCTBCHHO-HAYUYHBIC TIOHATHUS. SBJICHUE, HAYUHBIH (PaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CHHTE3, KiIacCU(UKAIs, TEPHOTUIHOCTh, HAOIOACHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICTTUPOBAHHE.

®dusnka: Marepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJICKYJIa,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperartHoe COCTOSHHE
BEIECTBA, (U3NUCCKUE BENMMUUHBI U €AMHUIIB UX H3MEPEHUS.

buomorus: kierka, opranusm, Omocdepa, oOMEH BEIIECTB B OpPraHH3ME,
dboTocuHTE3, OMOMOTHUECKH aKTUBHBIC BerecTBa (OCNKH, YTIIEBOIBI, KHPHI,
dhepmeHTHI).

['eorpadms: MuHEpasbl, TOPHBIC TIOPOJBI, TIOJIC3HBIC UCKOTMAEMBIE, TOTUTHABO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAJILHOTO TMHTAHMS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAC TPENapaThl, MaTeprajIbl U3
HUCKYCCTBEHHBIX i CHHTCTHYECKHAX BOJIOKOH.

11 KJIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTuyeckyie 0CHOBbI XUMHUH

XAMUUECKUNA 3ieMeHT. AToMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
o0oyi0uKa. DHEPTeTUUECKUE YPOBHU, TTOAYPOBHHA. ATOMHBIC opOuTan, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCIpEaCICHUsA 3JIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX IEPHOIOB. DINEKTPOHHASA KOH(PHUTYPAITU aTOMOB.

[Tepnoanueckuii 3akoH u lleproanueckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
HN. Menneneea. CBa3p nepuoauyeckoro 3akoHa W llepuomnueckoil cuctembl
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM M3MEHECHUSA CBOMCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMM MPOCTHIX M CJIOKHBIX BEIIECTB MO TrpynnaM M MEPUOJAM.
3HauCHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUECKas CBS3b. BHJIbI XUMHYECKOM CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJSAPHAS, WOHHASA, MeTajutmueckas). MexaHu3Mbl
o0pa3oBaHWA KOBAJICHTHON XWUMHUYECKOW CBs3W (OOMEHHBIH W JTOHOPHO-
akuenTopHbii). Bomopomnas cBs3b. BaleHTHOCTh. DNEKTPOOTPHUIATEIBHOCTS.
Crenenb okucneHus. OHbI: KAaTUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MMOCTOSTHCTBA COCTaBa BEIECTBA. THIMbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh

CBOMCTBA BELLECTB OT TUIIA KPUCTAJIIIMYECKON PELIETKH.
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[Tonatue o aucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10151 BELIECTBA B pacTBOPE.

Knaccudukanms HEOPTraHUYECKUX COCIMHEHUH. Homenkmatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHMUEeCKas CBA3b HEOPraHWYECKHUX BEILECTB,
MPUHAIEKAIUX K PA3IMYHBIM KJIacCaM.

Xumuueckass — peakmus.  Kimaccudukamus — XUMHUYECKHX — PEaKIuid B
HEOPraHUYEeCKON M OPraHWYECKOW XUMHUH. 3aKOH COXPAHEHUsS MAcCChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPALCHUS SHEPTUH MPU XUMUUYECKUX PEAKIUSX.

CKOpOoCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3auuHbIX (pakTopoB. OOpaTumbie
peakiuu. XWUMHUYeCKoe paBHOBecue. MakTophl, BIUAIONME HA COCTOSHHUE
xumudeckoro pasHosecus. [ Ipuanun Jle [latense.

OnekTponuThueckas aucconuanys. CuabHble U ciadbie dekTpoanTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsA, HEUTpaIbHAsA, IEIOUHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEBHbBIE PEAKIINY.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
neMmoHctTpauua tadnui «llepuoanueckas cucreMa XuMUUYECKUX anemeHTos J[. M.
Menpaeneepa», M3ydeHHUE MOJCNEH KPUCTANIMUECKUX PEIIETOK, HAOIMIOJCHHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3IOKECHHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KATAIN3aTOPa, ONMPEEICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIHI0 YHUBEPCATHHOTO HHINKATOPA, PEAKITHH HOHHOTO OOMEHA), TPOBEACHHE
MpakTHdIecKoit paboTsl « Biusiare pa3nuuHbiX PakTopoB HA CKOPOCTh XUMHUYECCKOM
pPEaKIN».

PacuétHbie 3anaun.

Pacuétsl 1O ypaBHEHUSM XUMHUECKHMX PpEAKLIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOIb30BAHUEM MTOHATHS «MACCOBAs J0JIA
BEILIECTBAY.

Heoprannueckas xumus

Hemetannel. Ilonmoxxenne HemetayuioB B llepumoamyeckoid  cucteme
xuMHudeckux sjieMeHToB J[. M. MenaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznyeckne CBOWCTBA HEMETAUIOB. AITOTPONHS HEMETAIOB (HA TpUMEpE
KHCITOpOoa, cephl, hocdopa u yriiepoaa).

XVWMHWYECKHE CBOMCTBA BAXHEUIIMX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) W WX  COCIMHCHWH  (OKCHIOB,
KHCITOPOACOICPKAMNX KACTIOT, BOJOPOTHBIX COSTUHEHHH).

[IpuMeHEeHNE BaXKHEHIIINX HEMETAJUIOB U UX COCAUHCHUM.

Metamnsl. [lonoxxenne meraimioB B llepmoanueckoil cucteMe XMMHYECKHX
sanemenToB JI. 1. MenaeneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000I0UEK
atoMoB MeTauioB. O0mue ¢u3udeckne cpoicTBa MetauioB. CINIaBel METAILIOB.
DJIEKTPOXUMHUUECKUN Pl HAMPAKCHUM METAILIOB.
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XVAMHAYECKAE CBOWCTBA BAXKHEHWIIMX METAUIOB (HATPUH, KW, KaJbIIHUi,
MarHui, alIOMUHUH, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHCHUH.

OO6ume cnocoObl MolydeHuss MeTauioB. [IpuMeHeHne mMeTauioB B ObITY U
TEXHHUKE.

OKCNepUMEHTAIbHbBIC METOAbl HM3YUCHHs BEIISCTB W WX IIPEBpAICHHUN
WM3yUeHHE KOJUICKIMH «MeTalibl W CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIICHUE
SKCIEPUMEHTAJIbHBIX 3aj]a4, HaOMOJACHWE W ONHCAHWE JACMOHCTPAIIMOHHBIX |
7a00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AIOMUHHUSA C PacTBOPaMH
KHUCJTOT | IEI0UeH, KAYECTBEHHBIC PEAKIIMN HA KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BelecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaAKIMU BEIECTB,
pacuéThl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUN, €CITH OTHO
W3 BEIICCTB UMEET MPUMECH.

XUMHUSA U KM3Hb

Ponp xumum B 00€CIEUEHMHM SKOJIOTHUECKON, SHEPreTUUECKOM W THIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIIUHBI. [IOHATHE O HAyyHBIX METOAAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIAM.

IIpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIMNAX  TPOMBIIUIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEIIECCTB.

UenmoBek B MHpPE BEIIECTB W MATECPHUAJIOB. BAXXHECUIIIUE CTPOUTEIILHBIC
MaTEePUAJIbI, KOHCTPYKIMOHHBIC MATCPHUAJIBI, KPACKH, CTEKIO, KEpaMHUKa,
MaTEPUAIIBL IS BJICKTPOHUKHA, HAHOMATEPHUAJIbI, OPraHUYECCKUE U MUHEPAIBHBIC
ya00peHHUS.

XUMHS W 310POBbE 4YEJIOBEKA: TPAaBWJIA MCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpernapaTos, Mpapuia 0€30MacHOr0 UCIIOIb30BaHUS TIPENapaToB OBITOBONH XUMHUH B
MOBCETHEBHOM KM3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanmst  MEXNPEAMETHBIX  CBA3CH MNpU  MU3ydeHUM  OOIeH U
HeopraHuueckord xumMuu B 11 Kimacce OCyIIecTBIAETCA uepe3 MCHOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX IIOHATHH, TaK W TOHATHN, SBJIAIOIIAXCS
CUCTEMHBIMH JJTA OTJACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO UKJIA.

OO0mue eCTECTBCHHO-HAYUYHBIC TOHSTHS. HAay4dHBIM (hakT, THIOTE3a, 3aKOH,
TEOPHs, aHallh3, CHHTE3, KiaccupUKamusa, IEePUOIUIHOCTh, HAOIIOICHHE,
SKCHEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duznka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
HA30TOMN, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUUYECKAN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BCIECTBA, (PM3NUCCKUE BEIMUMHBI M CAMHHUIIBI UX
W3MEPEHUS, CKOPOCTB.
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buonorusa: kieTka, opraHu3M, OSKOcHCTeMa, Owocdepa, wmakpo- u
MHUKPO3JIEMEHTbBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadmsa: MuHEpasbl, TOPHBIC TIOPOJBI, MOJIC3HBIC UCKOMAEMBIE, TOTUIHABO,
peCypPCHI.

TexHonorusa: XUMHAYECKas: MPOMBILLIEHHOCTh, METALTYPIrUs, TPOU3BOACTBO
CTPOUTENBHBIX MATEPUAJTIOB, CEIbCKOXO3IUCTBEHHOEC MPOU3BOACTBO, MNHUINEBAS
MPOMBITIVICHHOCTh,  (papMmarieBTHUeckass  MPOMBINUICHHOCTh,  MPOW3BOJCTBO
KOCMETHYECKHX TMpEenaparoB, NPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTEpPHUAJIOB,
3JIEKTPOHHASA MPOMBILLICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3yjbTaTaM OCBOCHUS
OoOydJaoMMUMHCS TPOTPAMM  CPEIHEro oO0Imero o0pa3oBaHus (JTMIHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTtogumueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO OOIMEro
00pa30oBaHUA SABJISIETCS CUCTEMHO-AEATETLHOCTHBIN TTOIXO/I.

B cooTrBercTBHM C CHCTEMHO-AEATEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YBTATOB OCBOCHUA TpeaMera «XWMHUsS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISAIONINE:

OCO3HAHHE OOYYaIOIIMMHUCS POCCHMCKOM T'PaXKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIEHOCTH M CaMOOTIPEACIICHHIO,

HaJIMYAe MOTHUBAIAA K O0yUCHHUIO,

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH JIMUHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPAAUIINI 0a30BON HAYKU XUMUHU,

TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENHHOCTH TICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TPUCYIIIAMH IEIOCTHOMN
CUCTEME XUMHUECKOTO 00pa30BaHuUs;

HaJIMYXe MTPABOCO3HAHUS YKOJIOTHUCCKON KYJIbTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWThH KU3HECHHBIC TIIAHBI,

JIndHOCTHBIE PE3yJbTAaThl OCBOSHUA TMpeAMETa «XWUMHUS» JTOCTHTAIOTCS B
COMHCTBE Y4YeOHOH ¥ BOCMUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
T'YMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U HuAcajaMyd POCCUHCKOro TPakKAAHCKOro OOIIECTBA, NMPUHATHIMH B OOIIECTBE
HOPMaMW W  TPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IMPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBCHHOTO CTAHOBJICHHUA JIMYHOCTH
00yYaroIInXCA.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTbBITA TO3HABATEIILHON W TMPAKTHYECKON MEATCTHHOCTH
o0OydJarommXcs M0 peajii3aluy MPUHATHIX B 00IMIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOro BOCIUTAHUS

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEMH,
YBAXXEHUS K 3aKOHY W MPABOMOPAIKY,

MPEACTABIICHAS O CONMAJBHBIX HOPMAx W TMPABWIAX MEXKITMUYHOCTHBIX
OTHOMICHWH B KOJJICKTHBE,
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TOTOBHOCTH K COBMECTHOM TBOPUECKOH IEATEIbBHOCTH MTPH CO3IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUYEOHBIX U MO3HABATEJIBHBIX 33124, BHIMOJTHEHUN XUMHUUECKUX
AKCMEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh WM MNPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY H
ApPryMEHTHI JIPYTUX MPU aHAIIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATENIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILCHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJEeAUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B 00OJIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XWUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKW €CTh PE3yJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  SKCIEPUMEHTAIIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/AQ YYEHBIX U MPAKTUKOB,

WHTEpECa U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHHUH U MOCAEAYIOIIEM aHATU3E
uHOPMAITH O IEPEAOBHIX TOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEACHUA,

CIIOCOOHOCTH OLEHMBATh CUTYAIMU, CBA3AHHBIC C XUMUUYECKUMU SBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UILIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCJEACTBUH 3THUX
MOCTYMKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAHMUS LEHHOCTEH 310poBOro W 0€30macHoro odpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHHUA K COOCTBEHHOMY (DH3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOMoIeHUsT TpaBui O€30MacHOro oOpallleHus C BellecTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

MOHUMAHHWS LEHHOCTH TPAaBWJ HWHJUMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacCHOro MOBEACHUS B CUTYALMAX, YTPOKAKOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TIOCTEACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPeOICHUS
QJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnutraHusi:

KOMMYHUKAQTUBHONH  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JNEATENIbHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPUECKOW M APYruxX BHJAX
NEATEIIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHWHM MPAKTHUUECKUX 3a1a4
COIMAJTFHON HANIPABJICHHOCTH (B PaMKax CBOETO Kjlacca, IIKOJIb),
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HHTEPECA K MPAKTHUYCCKOMY HU3YUEHHIO MPOdECCHii Pa3IudaHOTO POjJa, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS NMPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIFOIAM TPYAA U Pe3ybTaraM TPYAOBOH IEATEIIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIAYAIIbHOM TPacKTOPHUU
obpazoBanusa, Oyaymied npodeccHr W peaau3anui COOCTBEHHBIX JKH3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTMUECKU I1EIECO00PAa3HOr0 OTHOUIEHUA K MPUPOAE, KAK HCTOYHHKY
CYIIIECTBOBAHMS KU3HHU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MpOoOJieM, BJIUSHUA
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATIBHOU CPEbI,

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JAOCTHKCHHM XUMHUM  JJid
PELICHUS BONMPOCOB PAMOHATIBHOTO MTPUPOIOTIOIB30BAHHS

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMPUHOCAIIMX BPEA  OKPYKAOIIEH
MPUPOJIHON Ccpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJOTHUYECKHUE
MOCTEICTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATH WX,

HAJIAYXS PA3BUTOTO 3KOJIOTMYECKOTO MBILIJIEHHS, SKOJTOTHUYECKON KYIBTYPHI,
OnbITa NEATENTBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOMW M COLIMAIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TNPOTHBOCTOSTh HUICOJIOTHUU
xemodoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHWUMAHUS CIeM(PUKA XUMWHM KakK HAyKH, OCO3HAHHWS €€ pOJihd B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPAHCHUS
MPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
UABUJIN3ALNN. B €€ TYMAaHUCTUYECKON HATPABIICHHOCTH U BaKHOU POJIM B CO3aHUA
HOBOM 0a3bl MaTepUabHOW KYJbTYpbl, PEUIEHUH TIJIOOAJbHBIX MOpodiemM
YCTOMUYMBOIO Pa3BUTUA UYEIIOBEUECTBA — CBHIPhEBOU, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCICUCHUH YCJIOBUI
YCTEITHOTO TPY/Ia M SKOJIOTHUECKH KOM(OPTHON KU3HH KAKIOTO YIeHA 00IIECTBa;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH MCIOJIb30BATh
MOJIy4aE€MbI€ 3HAHUA JIJISl aHAJIM3a U OOBACHECHHS SIBJICHUM OKPYXAIOIIEro Mupa u
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MPOUCXOIAIINX B HEM U3MEHECHUM, YyMEHHUA AeaTh 000CHOBAHHBIE 3aKIIOUCHUS HA
OCHOBE HAayUYHBIX (DaKTOB U MMEIOIMXCS JAHHBIX C TIEJTBIO TTOTYYSHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIBb30BaTh XWMHUYECKAE 3HAHUSA i
pelieHrs npodyieM B peaibHbIX JKU3HEHHBIX CUTYaIUAX;

WHTEPECA K MO3HAHUIO U UCCIICI0OBATEILCKON NEATEIBHOCTH,

TOTOBHOCTM M  CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa30OBaHUIO H
CaMOOOpa30BaHUIO, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWU MO XWMHHU B
COOTBETCTBHHU C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEPECA K OCOOCHHOCTSAM TpyAa B pasaudHbIX cdepax mpodheccrnoHaATBHOM
JNEATEBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE PE3YJbTAaThl OCBOCHUSA Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeAHEro 00I11ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMbIe I (OpMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCSA
MEKIUCITUTUTHHAPHBIE (MEKIPEAMETHBIC) OOIMCHAYYHBIC TOHATHSA, OTPAXKAIOIINE
IIEJTOCTHOCTh HAYYHOM KapTHHBI MHpPa W CHenuUKy METOJOB IIO3HAHUA,
WCIIOJIE3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, YHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, MIPHHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIEOBAHNE, HAOIOICHNE, U3MEPEHHUE, IKCTICPUMEHT | IPYTHE);

YHUBEPCAIbHBIC YUCOHbIEC NEHCTBUA (IMO3HABATEIBHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), 00eCcrneunBaroIINe (hopMupoBaHue (hyHKIIHOHATBEHOHT
TPaMOTHOCTH U COITUAITbHOM KOMIIETCHITH O0YyJaIOIMAXCS,
CIOCOOHOCTH o0yyaromumxcs UCIOJIb30BaTh OCBOECHHBIE

MEKIUCLIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS U YHUBEPCAJbHBIE YUEOHBIC
JIEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MetanpeaMeTHble Pe3yJbTarbl  OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMHA
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMU
ACHCTBUAMU:

1) 6azoBbIe JJoruyecKue AeicTBUS:

CaMOCTOATEILHO  (QOPMYNIMPOBATH W aAKTyaJIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENATh LENU JEATEIIbHOCTH, 3a4aBas IapaMeTpbl U KPUTEPUHU UX
JOCTUIKEHUSA, COOTHOCUTD PE3YJITATHI AEATEIBHOCTH C MOCTABJIEHHBIMHU LEAMU,

KCTIOJIb30BATh MPU OCBOCHUM 3HAHWUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHA TMOHATUA W YCTAHABJIMBATh WX B3aUMOCBA3b,

17



HCITIOJIb30BATh COOTBETCTBYIONIUE TIOHATHS JJIs1 OOBSICHEHHS OTACIbHBIX (DaKTOB 1
SIBIICHUM

BHIOWPATh OCHOBAaHWUA W KPUTEPUH Ui KIacCH(UKAMKA BENMIECTB U
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
ABJICHUSIMU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTHUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHMS B PACCMATPHUBAEMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSATh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUK CUMBOJIMYECKUE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATH MOJICTBHBIC IPECTABICHUS — XUMHUYCCKUN
3HAK (CHMBOJT) DJIEMEHTA, XUMHUUECKas (popmyJia, ypaBHEHHE XUMHUYECCKON peaKInu
— MPU PELICHUHM YUYEOHBIX MO3HABATEJIbHBIX M MPAKTUYECKUX 33]a4, NPUMEHATH
HA3BAHHbBIE MOJICJIbHBIE MPEACTABICHHUS JIsl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3YUYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEILCKHE 1eiiCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaxkuuu,

(hopMynupoBaTh 1MENW W 334291 UCCIICTOBAHNS, UCIIOIB30BaTh MOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI U (POPMHUPOBAHMS THIIOTE3BI TIO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CY3KJCHUIA,

BJIQJICTh HABBIKAMH CAMOCTOATEJIBHOTO TUIAHUPOBAHUST W MPOBEIACHUA
YUCHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJI0M
MPoIIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro Pe3ynbrar, (HopMyaupoBaTh
0000IIEHNA U BBIBOJbl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

MpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIIEAOBATEIbCKOW M MPOCKTHOM
NEATCNIbHOCTH, TPOSBIATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUUECKUX 3a71a4, TPUMEHECHHIO PA3JIMYHbIX METOJ0B
MO3HAHUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHGoOpMamuu (HAYYHO-
MONyJIsIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBbIE MMOCOOUS,
pecypcel MIHTepHETA), aHAIM3MPOBATh WH(POPMAIIAIO PA3IMUHBIX BUAOB U (HopM
MPEJCTABIICHUS, KPUTUUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;
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(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIC METOBI MPH TIOWCKE H
orbope wuHpOpMaNKMKM, HEOOXOMUMON MJIi  BBITIOJIHCHHWS YYeOHBIX — 3a1ad
ONpEeaEIEHHOrO TUIIA;

mpuoOpPeTaTh OMBIT WMCHOJB30BAHKUS HH(MOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBIICHUS
uHdopmaru (cxeMbl, rpadyku, TrarpaMmbl, TAOJIAIIBI, PUCYHKH U APYTHE);,

WCIOJIb30BATh HAYUHBIN A3BIK B KAUECTBE CPEACTBA MPH PAOOTE ¢ XUMHUUCCKOM
uHoOpMaIMeit: MPUMEHATh MEXNPEIMETHbIE ((PU3MUEeCKHe W MaTeMAaTHUYCCKHE)
3HAKW ¥ CUMBOJIBI, (hOpMYIIbl, a0OpEBHATYPHI, HOMEHKIIATYPY,

WCIIOJIb30BaTh W MPeoOpPa3OBBIBATh 3HAKOBO-CHMBOJHMYECKHAE CPEICTBA
HarJIATHOCTH.

OBnaneHne yHHBEpPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKAAaE€MOM TEMBI B XOJIC¢ JUAJI0Ta /WK
JMCKYCCUH,  BBICKA3bIBaTh  WICH, (POPMYJIHPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTENIHHO BHITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H,

BBICTYTNIAaTh C TPE3CHTANEH PE3yIbTaTOB IMO3HABATEIIBHON JCATECILHOCTH,
MOJIYYCHHBIX CAMOCTOATEIHFHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHCHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHYECKOH padOThl TI0 MCCIIEIOBAHUAIO CBOWMCTB
M3y4aeMBbIX BEIECTB, PEAM3aIlii yaeOHOTO MPOECKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHWMN MyTEM COTJIACOBAHUS TO3WIUH B
x0/€ 00CyXAeHNSI 1 0OMEHA MHEHHUSAMH.

OBianeHne yHHBEPCAJIbLHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJIATH CBOIO IMO3HABATEIIBHYIO
NEATENBHOCTD, OMpenensas €€ Ienu W 3a7add, KOHTPOJIMPOBATh M TIO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MPEIJIAracMblil  aJIrOPUTM  JCUCTBUNA TIpHU
BHITIOJTHEHWM YYEOHBIX U HWCCASAOBATEIBCKAX 3a/1ad, BHIOMpATh Hambosee
ahdexTuBHBI crmoco0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX Y XUMHUUYECKUX PEAKITUAX;

OCYMIECTBIISITH CAMOKOHTPOJTb CBOEH ESITEIIBHOCTH HAa OCHOBE CaMOAHAaJTN3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KVIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuMHUA»
OTPayKaroT:
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c(hOpMHUPOBAHHOCTh  NPEACTABICHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYUHOM KaPTHUHBI MUPa, POJIH XMMHUH B IO3HAHWUH SBIICHHI IIPUPOIBL,
B (DOPMUPOBAaHUHU MBIIUICHUS W KYJbTYPHl JIMYHOCTH, €€ (PyHKIIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOUMOM JIJIsi PEMICHHS TMPAKTHYCCKUX 3379 W SKOJIOTHUECKH
000CHOBAHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM CPEIE;

BJIAJCHUE  CHUCTEMOW  XWUMHYECKHX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINAE TOHATAA (XUMWYECKHA DJICMEHT, aToM, 3JICKTPOHHAA
o0o0JI0uKa aroma, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpamEHHas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIHN CKeNleT, (PyHKITMOHATbHAS TPYIITIA, PaIuKal,
HU30MEPHS, H30MEPHI, TOMOJIOTHUECKUAN PSI/, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOI 1
a30TCONECPKAIMNE COCTUHEHUS, MOHOMEDP, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIC COCIMHEHWA), TEOPUHU W 3aKOHBI (TCOPHUS CTPOCHUS
opranudeckux pemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacCChl BEIIECTB),
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKale B OCHOBE TOHWMAHUS TPUUYAHHOCTH W CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (PAKTOJIOTHUECKHE CBEJACHUS O CBOHCTBAX, COCTaBE, MOJYyYECHUU U
0€30MacHOM WCITOJIb30BAaHUN BAKHEUINIAX OPTaHWMUECKUX BEIIECTB B OBITY H
MPAKTHYECKOHN ACATEIIEHOCTH YETOBEKA,

c(hopMHUPOBAHHOCTh YMCHHH BBISBISATH XapaKTEPHBIC NPH3HAKH IOHSATHM,
yCTaHABIMBATh WX B3aWMOCBS3b, WCTOIH30BATh COOTBETCTBYIONIUE TOHITHS TPH
OTIMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHHN OPTaHUYECKUX COCTMHCHHUI,

c(hOpMHUPOBAHHOCTh YMCHHH HCIOJIb30BAaTh XUMHWYECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHWX BEMIECTB W yPAaBHCHUN XHMHWYECKUX  PEAKITUH,
W3TOTABJIMBATh MOJCIA MOJIEKYJI OPTAaHMYECKUX BEMICCTB IS WLTIOCTPAITUH WX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH MPUHAUICKHOCTh HU3YUEHHBIX
OPraHMYECKUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMPEACTIEHHOMY
KJIacCy/Tpynmne COeauHEHUH (yTJIEBOAOPOABI, KHCIOPOA U  a30TCOACPIKAIIUE
COCTMHCHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA TI0
cucremarnueckoir HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHAIbHBIC
Ha3BaHUS OTACIBHBIX OPTaHWUYECKWX BEIECTB (ITHJICH, MPOMUICH, alleTHIICH,
ATUJICHTJIMKOJb, TJIMIEPUH, (eHon, Qopmanbaerua, aneraibAeThu, MypaBbUHAS
KHUCIIOTA, YKCYCHAs KHUCJI0Ta, OJICMHOBAA KUCJI0Ta, CTEapHHOBAS KUCIOTA, TJIIOKO3a,
dbpykTO3a, KpaxMajl, IeJUTION03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJBI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COSTUHEHUAX (OMHAPHBIC U KPATHBIC);,
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c(hOpMHUPOBAHHOCTh YMCHHUS NPHMEHATH TIOJIOKEHHUS TCOPHH CTPOCHHS
opranuyeckux Bemiects A. M. byTiepoBa ais 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHMS, 3aKOH COXPAHEHMS MACChI BEILIECTB;

c(hopMHUPOBAHHOCTh YMEHHUH XapaKTePH30BaTh COCTAaB, CTPOCHHUE, (PU3HUUCCKUC
W XAMHYECKHE CBOWCTBA THMIIMYHBIX TMPEACTABUTENECH Ppa3jWyHbIX KJIaCCOB
OpPraHUYECKUX BEIECTB (METaH, STaH, STUJICH, MPOTUIICH, alleTHIICH, OyTaaneH-1,3,
MeTHIIOyTaaueH-1,3, OEH30/1, METaHOJI, ATAaHOJI, YTHJICHTIIUNKOIIb, TJIHICPHH, (PeHOIT,
aleTalIbJACT U, MypaBbHAA M YKCYCHasA KMCJIOTHI, TJIFOKO3a, KpaxMa, IeJII0I03a,
aMUHOYKCYCHasl KHCJIOTa), WILTIOCTPUPOBATh TCHETHUECKYIO CBSA3b MEXKAY HUMH
YPaBHEHHUSAMH COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIUHA ¢ HCIOJb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hopMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKH YTIJIEBOIOPOIHOTO
ChIpbs (HeDTh, MPUPOAHBIN T'a3, YTOJIb), CIOCOOBI HX TIEPEPA0OTKH 1 MPAKTHIECKOE
MPUMEHEHHE TTPOAYKTOB NMEPEPadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYUCICHUS TI0 XHMHUYCCKHAM
ypaBHeHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WIJIM TIPOIYKTA
PEaKIUM IO U3BECTHBIM Macce, 00BEMY, KOTHUECTBY OJHOTO M3 MCXOHBIX BEIIIECTB
WM TIPOAYKTOB PEAKIIHN ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOM 3HAaHHWKM 00 OCHOBHBIX
METO/IaX HaYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XMMHUH MPHU U3YUECHUH BEIECTB U
XUMHUYECKUX ABJICHHUHA (HAOMONEHNE, M3MEPEHHUE, SKCTICPUMEHT, MOJICTUPOBAHNE),
WCMOJIb30BaTh CHUCTEMHBIE XMUMWUECKHE 3HAHUSA i1 MPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHTyalldsAX, CBSI3aHHBIX C BEIIECTBAMH MW HX
MIPUMCHCHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMIOAATh PaBUjIa TOJIH30BAHMS XHUMHYCCKOM
nmocyaou W naboparopHbiM O00OPYJOBaHHMEM, a TakKe MpaBujia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSAMH IO BBIMOJHEHHIO J1aOOPATOPHBIX
XUMHUYECKHX OIBITOB;

chopMHUPOBAHHOCTh YMCHHH IIIAHAPOBATh M BHIIOJHITH XUMHUYSCKHU
AKCTICPUMEHT (TIPEBPAIEHUS OPTAaHUIECKUAX BEIIECTB IPU HATPEBAHWH, TIOJTYUCHHE
3TUJICHA U M3YUYEHHUE €T0 CBOMCTB, KAUECTBEHHbBIC PEAKIIMA OPraHUYECKUX BEIIECTB,
JeHaTypaIs OEIKOB MPU HATPEBAHWUH, IIBETHHIC PEAKIINA OCITKOB) B COOTBETCTBUH
C TpaBWIaMHU TEXHUKH O€30MacHOCTH TMpHU OOpallleHuH C BEIIECTBAMH U
7a0opaTOpHBIM  O00OPYJOBaHHWEM, TIPEACTABIATh PE3yJabTaThl XUMHUYECKOTO
JKCIIEpHMEHTAa B (opMe 3amucHd ypaBHEHWM COOTBETCTBYIOIIMX pEaKIuid H
(hopMyIIHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

chopMHUPOBAHHOCTh YMECHUN KPHUTHUYCCKH aHAJIM3UPOBATh XHUMHUCCKYIO
uHOPMAITMIO, TONy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
uHdopmarm, MaTepHET M ApyTHX);
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c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIeCO00Pa3HOTO TOBEJACHUSA B OBITY W TPYAOBON JEATEIBHOCTH B IEIAX
COXPAHEHHS CBOETO 3/I0POBbSl M OKPY’KAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHA HA JKHMBbIC OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUUYECKUX
BEILIECTB, MOHUMAs cMbicya mnokazarensa [1/IK, modcHAT, Ha mpuMepax cHocoObl
YMEHBIIICHUSI W MPEIOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS HA OPraHu3M
YEJIOBEKA,

JUIsl 00Yy4aroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB M
XUMUUYECKUX SBJICHUIA,

JUISL ClIeNbIX M CHA0OBUIAIIMX OOYYAKOMIMXCS: YMEHHE MCIOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amMcn XHMHYECKHAX

dhopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHUS Kypca «OOImas M HeopraHudeckas
XUMHSA» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MUPA, POJIM XMMHH B TO3HAHUH SBJICHUN ITPHUPOIBI,
B (OPMUPOBAaHUHM MBIIUICHUS W KYyJbTYPHl JIMYHOCTH, €€ (PyHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAMMOM Il pelIeHU MPaKTHUECKUX 3a7a4 M AKOJIOTHYECKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3J0POBbIO U MMPUPOJHON Cpelie;

BJIaJICHUE  CHCTEMOM  XHMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroM, W30Tom, s-, p-, d-
3JIEKTPOHHBIE OpPOWTA I aTOMOB, HWOH, MOJICKYyJa, MOJIb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHUUECKAs CBS3b
(KOBaJICHTHASI, MOHHASI, METATMYECKAs, BOJOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
TAMBI ~ XMUMHWYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIMUTHI,
ANIEKTPOJIUTUYECKAsT AUCCOLMAILUA, OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKON PEAKINN, XUMHYECKOE PABHOBECHE), TCOPUM M 3aKOHBI (TEOpHs
3JICKTPOIIMTHYECKON aucconuanuu, nepuoanuecknii 3akon JI. M. Menneneena,
3aKOH COXPAHEHUsS MacChl BEIECTB, 3aKOH COXPAHEHUs W MPEBpAICHUS YHEPrUHU
PU XUMUYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHN SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE IMOHUMAHUSA MNPUUYHUHHOCTH H
CUCTEMHOCTH XHMHUYCCKUX SBJICHUM, (PaKTONOTHMYSCKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U O€30MacHOM HCIMOJIb30BAHUH BAXKHEHIITNX HEOPraHUUYECKUX
BEIIIECTB B OBITY M MPAKTHUECKOM ACATEIIBHOCTH UETIOBEKA,
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c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XapaKTEPHBIE TMPU3HAKKA TOHSTHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCMOJB30BAaTh COOTBETCTBYIONIME MOHATHA MPHU
OMUCAHWUX HEOPTraHMYECKUX BEIIECTB U UX NIPEBPAICHUH;

c(hOpMHUPOBAHHOCTh YMCHHH HCIOJIb30BAaTh XUMHWYECKYIO CHMBOJIUKY IS
coctaBicHAs  (OpMYJ BEIIECTB W  YPAaBHCHWNW XWMHUYECKUX  PEaKIIHM,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
HEOPTAaHWYECKUX BEIICCTB (YrapHbIA Ta3, YIJICKUCIIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIMEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHUHN OMPEACNIATh BaJICHTHOCTD M CTETIEHb OKWCIICHUAS
XUMUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMUHOTO COCTABA, BUJA XMUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKasi, BOJAOPOIHASA) B COCTUHEHUAX, THIT
KPUCTAJUTMYECKONH PEMIETKH KOHKPETHOTO BEIIecTBA (aTOMHAs, MOJICKYJIApHAs,
WOHHAS, METAJTMYECKAs ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTAaHUUECCKUX
COCIMHCHHUM,

c(hOopMHPOBAHHOCTH YMEHUH YCTaHABJIMBATH MPUHAJIEAKHOCTh
HEOPTaHWYECKUX BEIMECTB IO WX COCTaBy K OMNPEACAEHHOMY KJIacCy/Tpyrmime
COCTMHCHUH (MMPOCTHIC BEIIECTBA — METAJUTBI U HEMETAJIIBI, OKCHJIBI, OCHOBAHMUS,
KHCITOTHI, aM(DOTEPHBIE THAPOKCHIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMECHHM PACKPHIBATH CMBICIT TMEPHUOAMUECKOTO 3aKoHa /.
H. Menneneera u AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBACHUTEIbHYIO
¥ IPOTHOCTHUECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHWH XapaKTePU30BaATh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »31eMeHTOB 1-4 mnepuoaoB Ilepuoanueckoil cucTteMbl
xumMudeckux snmemeHToB JI. M. MeHnmeneeBa, MCHONB3ys TOHATHA «S-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBACHATh 3aKOHOMEPHOCTH
W3MEHEHUS CBONCTB XMMHMUYECKHUX AJIEMEHTOB U UX COCAMHEHUH MO Mepuoiam u
rpynnam [lepuoaunueckoit cuctemsl xumuueckux >meMeHToB J[. . Menneneesa;

c(hOpMHUPOBAHHOCTh ~ YMEHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUUYECKHUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JUUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TEHETHUUECKON CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMU C NMOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCHU(HUIMPOBATh XMMHUECKHE PEAKITUH TI0
Pa3TUYHBIM TIPU3HAKaM (YUCITYy W COCTaBy PEarwpylolIuX BEIIECTB, TETUIOBOMY
adexTy peakiuy, M3MCHECHHIO CTENEHEH OKHCIICHHS SJIEMEHTOB, O0OpaTUMOCTH
PEaKIin, y9aCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHH COCTABJIATh YPABHEHHUS PEAKIUN Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIMA MOHHOTO OOMEHA, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX 3TH PEAKLIMU UAYT /10 KOHIIA,
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c(hOpMHUPOBAHHOCTh yYMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKAAIONINAE
KQUEeCTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACMO3HABATH
OTIBITHBIM TTYTEM WOHBI, TPUCYTCTBYIONIHE B BOJHBIX PACTBOPAX HEOPTAHHUCCKHUX
BEIIIECTB;

c(hOpMHUPOBAHHOCTH YMCHHMI PacCKpPhIBAaTh  CYIMHOCTh  OKHUCIIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ITUX PEAKLUH;

c(hOopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
pPEaKIu| OT PA3INIHBIX (PaKTOPOB; XapaKTep CMEIEHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeMTHETo Bo3aekicTus (mpunnui Jle [llaTenne);

c(hOpMHUPOBAHHOCTh YMEHWUH XapaKTEPU30BaTh XUMWYECKHE TIPOIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOTO TMOJIyYE€HUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABIICHWH 00 OOMMX HAyYHBIX TPHUHIMMAX W
AKOJIOTMUECKUX POOIeMax XUMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C HWCIOIH30BAHUEM
MOHATHSA «MACCOBast 0JIA BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHH M Ia30B MTPU
XUMUUYECKUX PEAKLUSIX, MACChl BEIIECTBA WIM O0bEMA ra30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe€ WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHU
BEIECTB, TEIIOBOTO 3h(eKkTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCCHI
BCIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH,

chopMHUPOBAHHOCTh YMEHHH COOIIOAATh MPABHIIA MTOJIH30BAHUS XUMHUUSCKOM
nocyaou W nmabopaTropHbiM O00OPYJOBaHHMEM, a TakKe MpaBujia oOpalleHus ¢
BCIIIECTBAMHA B COOTBETCTBHUU C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIONHATh XUMWYECKHMA
AKCTICPUMEHT (PA3OKEHNE TEPOKCUIA BOJAOPOAA B MPUCYTCTBUM KaTaIM3aTOpa,
OMPENC/ICHUE CpeAbl PAaCTBOPOB BEIIECTB € MOMOIIBI  YHUBEPCAJIBHOTO
WHINKATOPa, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITUH,
peaknuu WOHHOTO OOMEHA, KA4eCTBEHHBIC peaKiuu Ha cynbdar-, KapOoHaT- H
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMEHTAIBHBIX 33/1a4 10
temam «Metamuisy u «HemeTamme») B COOTBETCTBHM C TMPABHJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIICHUHU C BEIIECTBAMU U JIaOOPATOPHBIM 00OPYAOBAHUEM,
MPEACTABIIATh PE3YJIBTAThl XUMHUYECKOTO OHKCIIEpUMEHTa B (opMe 3alnch
ypaBHEHHI COOTBETCTBYIOMIMX PEAKIHMA U (POPMYTHPOBATH BEIBOAB HA OCHOBE 3THX
PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHWH KPUTHYECKA AHAM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
KOMMyHUKauu, UHTepHET U ApyTHX);
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c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIeCOO0pPa3HOT0 MOBEJACHUS B OBITY W TPYJAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHHS CBOETO 3/I0POBbSl M OKPY’KAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JECHCTBUS HA )KMUBbIC OPraHU3Mbl ONPEICTEHHBIX BEIIECTB, MOHUMAs
cmbicn nokazarens [IJIK, moscHATh Ha mnpuMepax CrnocoObl YMEHBIICHUS H
MPEIOTBPALLCHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsl 00Yy4aroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS:. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX IMO3HAHUSA BEIIECTB U
XUMUUYECKUX SBJICHUIA,

JUISL ClielblX M CHA0OBUAAIIMX OOYYarOIIMXCA. YMEHHE HCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amMcn XHMHYECKHAX

dbopmyi.
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http://chem.rusolymp.ru Opraanueckas XuMusi: SJICKTPOHHBIN YUCOHHUK TS
CPEAHEN MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHWH: SICKTPOHHBINA yUSOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIEIK: XUMUS
http://www.chemistry.ru JIucTaniimoHHas OJTUMITHAAQ TI0O XUMHH
TEJIEKOMMYHUKAIIMOHHBIH 00pa30BaTE/IbHBIN NPOEKT
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JIMCT KOPPEKTHPOBKH.
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Ipunoxenus.

Ipunoxenue 1. [Toypounoe minanuposanue 10 knacc.
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