


HOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMma mo XUMHM Ha ypOBHE cpenHero obmero odpasoBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpasoBanun B Poccuiickoii ®Deneparumy,
TpeboBaHUI K pe3yibraTaM OCBOEHHs (enepaibHON 00pa30BaTENIbHOW MPOrpaMMbI CPEeIHEro OO0MIero
obpazoBanusi(POIl COO), mpencrabnerHblx B PemepalbHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COOQO, ¢ yuérom Konuenmm npenonasanust yueOHOro npeamera « XUMUs» B 00pa3oBaTEIbHBIX
opranm3anusix Poccutickoii ®enepanuu, peamu3yrOIIMX OCHOBHBIE O0pa3OBaTeIbHBIE MPOTPAMMBL, U
OCHOBHBIX TosioxkeHur «CTparerun pa3Butus Bocrnutanust B Poccutickoit @enepanuu Ha nepuon a0 2025
roga» (Pacnopspkenue [Ipasurenscra P ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJEHHOrOo HM3Y4YEHHs 3aHMMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro ooOpasoBanusi yvammxcsi 10-11 kmaccoB. M3ydeHue mnpenmera, peanu3yeMoe B YCIOBHUSX
muddepeHIpoBaHHOr0, NPOPMILHOrO O00yYeHHUs, NPHU3BAHO OOecHeunTh OOmEeo0pa3oBaTENbHYI0 U
OOIIEKyJIbTYPHYIO TMOATOTOBKY BBIIMYCKHUKOB LIKOJbI, HEOOXOAMMYIO JUIA aJanTallid HX K OBICTPO
MEHSFOIIUMCST YCIIOBHSAM JKU3HHM B COLMYyME, a TaKKe IJIsI NMPONOJDKEHHMs OOy4deHHMs B OpraHHM3alMsX
npodeCCHOHATBPHOrO 00Pa30BaHMsL, B KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPUOPUTETHBIX THUCLIUILIHH.

B mporpamMme mo XxuMuu Ha3HaueHHE MpeaMera « XUMHUS» TOJydaeT MOAPOOHYI0 MHTEPIPETAIHNIO B
COOTBETCTBUH ¢ oOcHOoBomoyararomumu nojoxeHusMu ®I'OC COO o B3anMOOOyCIOBICHHOCTU LeNei,
COZIep KaHUsl, pe3yJIbTaTOB O0yUeHHsI U TPeOOBAHUI K YPOBHIO IIOATOTOBKHU BBITY CKHIKOB. CBHUIETEIHCTBOM
TOMY SIBJISIFOTCS CJIEAYIOIIHE BBITOJIHAEMBIE IIPOrPaMMON 1O XUMUHU (PYHKLIUH:

¢ uHPOPMAIIMOHHO-METOINYECKAs, peaTn3alisl KOTOPol o0ecrieunBaeT MOJyYeHNE PEICTaBICHUS
0 LeJsIX, Colep’kaHuW, oOIIei cTpaTeruu OOy4YeHMs, BOCIUTAHHUS M Pa3BUTHA OOYYArOIIUXCS
CPEACTBAMH MPEIMETA, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQUILS;

¢ OpraHM3aLMOHHO-IUIAHUPYIOIIAsl, KOTOpas MpenyCMaTpUBAaeT  ONpeAeNieHHe.  IPUHIIUIIOB
CTPYKTYPHUPOBAHHUS U TOCIENOBATEIbHOCTH M3y4YeHHsI yueOHOro marepuaia, KOJHYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTEePHCTHK, MOAXONOB K (OPMHUPOBAHHMIO COMEPKATEIBHOH OCHOBBI
KOHTPOJsI M OIEHKH O0Opa30BaTENbHBIX JOCTHKEHHH OOYYaroIlMXCsi B pPaMKax HTOTOBOH
arTecTanny B JopMe EAMHOTO roCyIapCTBEHHOTO 3K3aMeHa MO XMMHUH.

IIporpamma st yriry OnEHHOTO M3YYEHUST XUMUH:

® YCTaHAaBJIMBACT MHBAPHUAHTHOE MPEIMETHOE COAep kaHue, 00s3aTeNbHOE ISl U3YUEHHs B paMKax
OTHENBHBIX NMPOoQUIIeH, IpeayCMaTPUBAET pacpenesieHHe U CTPYKTYPHPOBAHUE €ro IO Kilaccam,
OCHOBHBIM COZI€P KaTeIbHBIM JIMHUSIM/pa3ienaM Kypca;

® 1aéT MpUMEPHOE pacIpeneseHue y4eOHOro BpeMeHH, pEKOMEHAYEMOTO Il U3YYEeHHUS OTJEIbHBIX
TEM,;

e IpelJiaraeT MPUMEPHYIO MOCIENOBATEIBHOCTh M3yUEHHUsI YUeOHOro Marepuaita ¢ yu4€ToM JIOTHKH
NOCTPOCHHS KyPCa, BHy TPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBsI3el;

e AT METOAMWYECKYI0 HHTEPIpPETalMIO LeNell W 3a7ad W3y4eHHUsl NpeaMeTa Ha yriyOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpenHero oOmero odOpa3oBaHus,
COIEpIKATENbHON  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOEHHUS  OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl CpeHero odmero oOpa3oBaHus (JITYHOCTHBIX, METATPEIMETHBIX,
NPEIMETHBIX), a TakXKe C Y4YETOM OCHOBHBIX BHAOB Yy4eOHO-TIO3HABATENbHBIX ACHCTBHIA
00y4aroIerocs Mo OCBOCHUIO COAEPIKaHUS NIPEAMETA.

ITo BceM Ha3BaHHBIM MO3ULMSIM B NPOTPaMMe IO XUMHUH MPEIyCMOTPEHa MPEEMCTBEHHOCTh C
oOyueHHMeM XHMHUU Ha YpPOBHE OCHOBHOro oOmero o0Opa3oBaHusa. 3a mpeneinaMy YCTAaHOBIECHHOMN
NPOTrPaMMON N0 XUMHH 00s13aTeNbHON (MHBAPUAHTHOM) COCTABISIIONIEH conepKaHus y4eOHOro mpeaMera
«XuMHuS» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHON COCTaBISIFOINEH, KOTOpasl MAOJDKHA
OTIPENeNATHCS B COOTBETCTBHH C HANPABIEHHEM KOHKPETHOTO Pod st 00ydeHHUsI.

B coorBerctBun ¢ koHuentyanbHbiMA nonokeHus MU PI'OC COO o HazHaue€HUM MPEIMETOB
6azoBoro u yruiyOiaéHHOro ypoBHel B cucreMe anddepeHIMpoBaHHOrO 00yUeHHs Ha YPOBHE CPEIHEro



obmero o0pa3oBaHWs XHMHA Ha YpOBHE YyIANyONEHHOrO M3YYEHHS HANPaBICH Ha PeaU3aLHio
MPEEMCTBEHHOCTH C TOCJIEAYIOLUINM 3TAloOM IONYyYEeHUS] XUMHUYECKOro O0Opa3oBaHMsA B PaMKax H3yUEHHS
CHeLUABHBIX E€CTECTBEHHO-HAYYHbIX M XUMHYECKHX AMCLUUIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro
npodeccnoHaabHOro oOpazoBaHusi. B 3Toil cBs3m m3ydeHHe mnpeaMera «XUMHUS» OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paCcIIUpPeHHe W YyIIyOJIeHHE TEOPEeTUYeCKOH W MPaKTUYECKOW IONTOTOBKH
00y4aroIuxcsi, BBIOPABIIMX ONPENENEHHBIH mnpoduias OOy4YeHHs, B TOM 4YHCIE C MEPCIEeKTUBOM
MOCJIEAYIOIIETO MOIyUYEHHs] XUMHUYECKOro 00pa3oBaHus B OPraHU3alUsIX MPoghecCHOHAIBHOTO 00pa3oBaHMUsI.
Hapsiny ¢ satum, B cBere Tpeboanuii ®I'OC COO k miaHUpyeMbIM pe3ysibTaTaM OCBOCHUs (henepaibHOMI
o0pazoBaTeNbHOW MpPOrpaMMbl  CpenHero oO0mero oOpa3oBaHUs M3y4YeHHE IpeaMmera « XHUMUs)
OPUEHTHPOBAHO TaK)KE€ HA PEIICHHE 3a7ad BOCIUTAHHUA M COLMAIBHOTO Pa3BUTH OOYYAIOIIMXCS, Ha
dopmMupoBaHHE Yy HUX OOINEHHTEIUIEKTYaJIbHBIX YMEHHUH, YMEHHH palMOHAIM3aUUMN y4eOHOro Tpyna |
0000IIEHHBIX CITOCOOOB IEATENBHOCTH, UMEIOIINX MEKIUCLIUTLUTHNHAPHBIN, HAATIPEIMETHBIN XapakTep.

CocraBnsirolnuMu npeaMera « XMMUsD» Ha YPOBHE YIITyONEHHOTO M3YUEHHS SIBIISIOTCS YriTyONEHHbIE
Kypcel — «Opranndeckas xumus» U «OO0mmas u HeopraHudeckass Xumus». IIpu onpeneneHnn moaxonoB K
oTOOpPY M CTPYKTYpHOH OpPraHM3aLMU COAEPXKAHHUS STHUX KYpPCOB B NPOrpaMMe IO XUMHHU 32 OCHOBY
npussTH ojioxkeHnst PI'OC COO o paznuuusx 6a30BOro U yriryOJEHHOTO yPOBHEN M3YYSHUS MPEIMETA.

OcHoBy copepxanusi kypcoB «Opranumdeckas xumus»y u «OO0mas W HEOPraHWYECKas XUMHSD
COCTABJISIET COBOKYITHOCTh NMPEAMETHBIX 3HAHWH M YMEHHH, OTHOCIIIUXCSA K 0a30BOMY YPOBHIO H3yUEHUS
npeaMera. JTa CHUCTeMa 3HAHUI TOJy4aeT ONPenesEHHOE TEOPETHUYECKOE MOMOJHEHHE, MO3BOJOLIEe
OCO3HAaHHO OCBOHTBH CYIIECTBEHHO OOJNBIINI 00BbEM (hpaKTOJOrHUECKOro MaTepuana. Tak, Ha yriyOJIéHHOM
ypOBHE M3yY€HHUsl IpeaMera obecredeHa BO3MOXKHOCTb 3HAYUTENBHOTO yBEIWYEHHs OOBEMa 3HAHUH O
XUMHYECKUX D3JIEMEHTaX U CBOMCTBaX WX COCOMHEHWH HAa OCHOBE paCIIMpeHHs U yriyOneHus
NPEACTaBICHUN O CTPOCHHUU BEINECTBA, XUMHUYECKOH CBSI3M M 3aKOHOMEPHOCTSX TNPOTEKAHUS PEaKIUil,
paccMaTpUBAEMbIX C TOYKH 3PEHHSI XUMHUUECKOH KUHETUKH M TEPMOAMHAMUKHU. M3ydeHne nepruognaeckoro
3akoHa ® llepuogmueckoil CHCTEMBI XUMHUYECKHMX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAHTOBOMEXAHMUECKUX TPEICTABICHUSIX O CTPOCHHU aTOMAa. XUMHYECKas CBSI3b OOBSACHSETCS C TOUKH
3peHUs] HHEPreTUYEeCKUX H3MEHEHHH NpHu €€ O0pa3oBaHUM M pPa3pyLIEHHH, a TAKXKE C TOYKU 3PEHUS
MeXaHH3MOB €€ oOpa3oBaHus. M3yueHne THIIOB peakiuii JOMONHAETCS (POPMHUPOBAHUEM MPENCTaBIEHUH 00
AIEKTPOXUMHUYECKUX MPOLECCaxX M AJIEKTPOJN3E PACIIaBOB U PACTBOPOB BellecTB. B Kypce opraHudeckoit
XUMHH TIpH PAcCMOTPEHHU PEAKIMOHHOW CIIOCOOHOCTH COENWHEHHWH yaensiercs oco0oe BHUMaHHe
BOMpocaM 00 3JIeKTPOHHBIX 3((ekTax, O B3AMMHOM BIMSHUH aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COZIePIKaHUE KYyPCOB XMMUH YTy OJIEHHOTO YPOBHS M3YUYESHHUS IS
KJIACCOB OMpPeNeTIEHHOro Mpodmis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY H XapakTep AOTOJNHEHHH K oOmiei
CHCTEME MPEIMETHBIX 3HAHWH) OKa3bIBAIOT BIUSHUE CMEKHBIC MPEeaMEThl. Tak, HampuMep, B COACP KaHUH
npeaMeTa s KJIacCOB XUMHKO-(pm3mueckoro mnpoduiiss Oosbinoe 3HaueHHE OYyAyT HUMETh 3JIEMEHTHI
yaebHOro Marepuana no odmei xumun. [Ipn n3ydeHun npeamera B JAHHOM CIy4ae akLeHT OyIer crieiaH
Ha OOIIHOCTh METOAOB IO3HAHMs, OOIIHOCTb 3aKOHOB W TEOPUH B XUMUM U B (PU3UKE. ATOMHO-
MOJIEKYJISIpHAs! TeOpusl (MOJIEKYJIIpHAst TeOpHs B (PU3HKE), 3aKOHBI COXPAHEHHUS MAcChl U YHEPTUH, 3aKOHBI
TEPMOIMHAMHUKH, 3JIEKTPOJIH3a, MPEACTABICHNS O CTPOSHUHU BEIECTB U APYTOE.

B 1O xe Bpems B conmepikaHUM MpeaMeTa sl KIACCOB XMMHKO-OMONIOrnYecKoro npoduist GombpIunit
yAeNbHBIN Bec OyneT MMeThb OpraHuuYecKas XUMHus. B 3ToM ciyuae mpenocTaBisieTcsi BO3MOXKHOCTB IS
Oonee 0OCTOSATENTPHOIO PACCMOTPEHNSI XUMUYECKOH OpraHU3alMy KJIETKH KaK OMOJIOTHYECKON CHCTEMBI, B
COCTaB KOTOPOW BXOIAT, K MPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMHUbIL, OEJKH, yriIeBOMBI,
HYKJIEMHOBBIE KUCJIOTHI U Apyrue. IIpu 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTAaBUTENEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BELIECTB CIYyXKaT OCHOBOH Il M3Y4YEHHs] CYIIHOCTHU MpPOLECCOB (POTOCHHTE3A,
IbIXaHHS, TTHIIEBAPEHUSL.

B muane ¢opmMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHMs OOINEHAyYHBIX METOOB
MO3HAHMSI U OINbITA MPAKTHYECKOrO MPUMEHEHHs HAy4YHbIX 3HAHHH HM3yueHHe MpeaMera «XUMHUS» Ha
yrayONEHHOM yPOBHE OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C y4EOHBIMH MpPEIMETaMH, BXOMSILIUMH B



COCTaB MpenMeTHbIX oOinacteil «EcTecTBeHHO-HayuHBIE mpenMeThl», «Martematnka U MHGOPMATHKa» H
«PyCCKHI A3BIK U TUTEPATYPaA».

IIpn m3yyenun yueOHOro mpenMera «XuMHs» Ha yrIyOJNEHHOM ypOBHE TakXKe, KaK Ha ypPOBHE
OCHOBHOTO U cpeaHero odiiero obpaszoBanusi (Ha 0a30BOM ypOBHE), 3a7a4eli MepBOCTEIIEHHONH 3HAYUMOCTH

ABJIIETCS (POPMHUPOBAHNE OCHOB HAYKH XUMHH KakK 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUIECKON
JESITeJIbHOCTH 4eJIOBEKA M OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJnbTypel. Pemmenue 5TON 3amauu Ha
yTIyOJIEHHOM YPOBHE U3YUEHHS MTPEeIMETa PEATIONaraeT PeaTn3altio TaKiX Lenel, Kak:

dopMupoBaHHE TPEACTABICHUH: O MATEPUAIBPHOM E€AMHCTBE MHpPA, 3aKOHOMEPHOCTAX W
MO3HABAEMOCTH SIBIIEHHUH npupoAabl, 0 MECTE XUMHUU B CUCTEME €CTCCTBCHHBIX HAYK U eé Benymeﬁ
poiiu B o0ecreYeHn: yCTOWYNBOTO Pa3BUTHS YEJIOBEUECTBA. B PEIICHUU MPOOIeM SKOJIOTHUECKOH,
BHGPFGTHHGCKOﬁ u HPIH.IGBOfI 66301'[210HOCTI/Ij B PAa3BUTUM MECAULUHBI, CO3JaHUHU HOBbBIX
MaTCPHAJIOB, HOBBIX UCTOYHUKOB SHEPTHH, B obecrnieyeHU N pPallOHAJIBLHOI'O NPUPOAOIIOJIB30BAHUS,
B (OPMHPOBAHMH MHPOBO33PEHUS] M OOIIEeH KyJbTYphl UYEJIOBEKa, a TaKXe HKOJOTHYECKU
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON Cpene;

OCBOEHHE CHUCTEMBbl 3HAHWI, JIeKAIUX B OCHOBE XMMHYECKOW COCTABIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa: (PyHAAMEHTAIbHBIX MMOHITHH, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHUHU BCLICCTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJICKYJAPHOM,
HaAMOJICKYJIAPHOM, O TEPMOAMHAMUYCCKHUX KW KHHCTHYECKHUX 3aKOHOMCPHOCTAX IMPOTCKAHUA
XUMHYCCKHX peaxunﬁ, 0 XUMHUYECCKOM pPaBHOBCCHUHU, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00
O6H_II/IX HAayYHBIX IPUHLOUIIAX XUMHYCCKOI'O MPOHU3BOACTBA,

dopmupoBaHre y OOYYarOIIUXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUH JJii OOBSCHEHUs KJIFOUEBBIX WAeH W MpoOjieM COBPEMEHHON XWMHH, IJIs
OOBSICHEHHS W TPOTHO3UPOBAHHS SIBIEHWH, HWMEIOIIUX E€CTECTBEHHO-HAYYHYIO IPUPOAY;
rpaMOTHOI'0 pPEIICHUA npo6neM, CBA3aHHBIX C XPIMPIefI, MPOrHO3UPOBAHUS, aHAJIM3a U OLCHKU C
NO3ULIUH  SKOJIOTUYECKOH 0e30MmacHOCTH TOCHEANCTBHH OBITOBOW M NMPOHM3BOJACTBEHHOM
JACATCJIIBHOCTH 4YECJIOBCKA, CBSI3aHHON C XUMHYECKUM MNPpOU3BOACTBOM, HCIOJIB30BAHUEM U
nepepaboTKON BEIeCTs;

yriyOJieHHe MPeNcTaBleHuH O Hay4YHBIX METOAAX MO3HAHWs, HeOOXOIUMBIX IJisi IPHOOpETEHUs
YMeHI/Iﬁ OPUCHTHUPOBATBECA B MUPE BCHICCTB U OOBSICHEHUST XUMHUYECKHUX ﬂBHeHI/II\/'IJ UMCHOIITUX
MECTO B IIPpUPOAEC, B HpaKTH‘{eCKOfI ACATCIIBHOCTH U HOBCGHHGBHOP'I JKHU3HH.

B murane peanuszanyy nepBoOUEPEIHBIX BOCITUTATEIBHBIX M PA3BUBAIOMINX (DYHKIUH LIEIOCTHONW CUCTEMBI

cpenHero obmero obpasoBaHMs TPHU M3YUEHUH MpenMera « XUMHUs» Ha YrIyOJEHHOM YpOBHE OCOOYIO
aKTyaJbHOCTH MPHOOPETAIOT TAKUE LIEH U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B IIO3HABAEMOCTU SIBJICHHH NPHUPOIbI, YBAXKEHUS K MPOLECCY
TBOpPUYECCTBA B obnactu TCOPETHUYCCKUX W TPUKITAOAHBIX I/ICCJ'IGI[OBaHI/Iﬁ B XHUMHH, q)OpMI/IpOBaHI/Ie
MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pasBUTHE MOTHMBALMM K OOYYEHHIO M TO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPONIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS O0IIEUEIOBEYECKUX LIEHHOCTEI;

Pa3BUTHE MO3HABATCIbHBIX HWHTCPECOB, HWHTECIUICKTYAJbHBIX W TBOPYECKUX crocobHocTeH
oOy4aromuxcs, (GpopMUpOBaHHE y HHX CO3HATEJbHOIO OTHOLIGHHS K CaMOOOPa3OBaHHIO U
HEeTpepbIBHOMY OOpa30BaHUIO KaK YCJOBHIO YCHEIIHOW Mpo(hecCHOHANBHON M OOIECTBEHHON
IeSTeIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY 3[O0POBbIO M MOTPEOHOCTH B 3A0POBOM
oOpase KH3HY,

dbopmMupoBaHHE YMEHHH M HABBIKOB Pa3yMHOIO MPUPOIOIOIB30BAHMSA, PA3BUTHE HKOJIOTUIECKON
KYJIbTYpbl, TPHOOPETEHHE OMbITa O0IIECTBEHHO-TIOIE3HON SKOJIOTHUECKOH esITETbHOCTH.

OO0wee yrco 4acoB, MPenyCMOTPEHHBIX JUIsl H3yUEHUS] XUMHUH Ha yIITyOJIEHHOM yPOBHE CpPEeIHEro od1mero

obpazosanusi, coctasisietT 204 gacos: B 10 kimacce — 170 wacoB (5 yacos B Henento), B 11 kinacce — 204 qaca
(36 gacoB B HenENO).



COAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHHYeCKOil XMMMH.

IIpenver u 3Ha4YeHHWE OPraHMYECKOW XWMHUH, MPEACTABICHHE O MHOrO0Opa3HH OPraHUYEeCKHX
COeIMHEHU.

DNEeKTPOHHOE CTPOCHME aTOMa YTJepona. OCHOBHOE M BO30YKIEHHOE COCTOsHUS. BaneHTHbIe
BO3MOKHOCTH aTOMa yTriepoja. XUMHYECKasl CBS3b B OPraHMYECKUX COEAMHEHUsX. Tumbl ruOpHIn3aiium
aTOMHBIX opOuTaneii yriepoma. MexaHu3Mbel 00pa3oBaHUsI KOBAJEHTHOW CBsA3M (OOMEHHBIH M JTOHOPHO-
aKUEenTOpHBIN). TUITBI TepeKPBIBAHUS aTOMHBIX opOuTanei, 6- U m-cBsi3u. OnuHApPHAS, TBOMHASI U TPOWHAS
cBsi3b. CriocoObI pa3pbiBa CBSA3EH B MOJIEKYJIaX OpPraHMYECKUX BelnecTB. IIoHATHE O CBOOOAHOM paauKare,
HyKJIeouiie U 35eKTpodue.

Teopus crpoenust opraHudeckux coenuHeHuil A.M. ByTrnepoBa U COBpeMEHHbIE MPEACTABIEHUS O
CTPYKTyp€ MOJEKyJ. 3HaueHHe TEeOpUU CTPOEHUs OpraHU4YecKUX CcoequHeHuil. MonekynspHele U
cTpykrypHbie popmynbl.  CTpykTypHble (OPMYJIBI Pa3iIUYHBIX BHIOB. pPa3BEPHYTasl, COKpAIUEHHAs,
ckeneTHast. M3omepus. Bunmbl m3omepuu: CTPYKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PQPEKTHl B
MOJIEKYJIaX OPTaHUYECKUX COCTMHEHNH (MHAYKTUBHBIA 1 Me30MepHBIN 3 (PeKThI).

[IpencraBnenne o kiacCUPUKALMU OPraHUYECKUX BelnecTB. [IoHATHE O (QYyHKIMOHANBHOW TpymIie.
I'omonorus. I'omonorundeckue psapl. Cucremaruyeckas HOMEHKJIATypa OpPraHUYeCKUX COEIUHEHUN
(IUPAC) u TpuBHaJIbHBIE HA3BAHUS OTAEIBHBIX MPEICTABUTENCH.

Ocobennoctn W kinaccuukauuss opraHudeckux peakuuid. OKUCIUTETPHO-BOCCTAHOBUTENBHBIC
peaxkLuy B OpraHUYeCKON XUMUU.

DKCHIepUMEHTANIbHbIE METOAbl N3yUEHUs BEIECTB M MX MPEBPAINEHH: O3HAKOMJIEHHE C o0pasuamMu
OpraHMYEeCKUX BEIIEeCTB M MaTephallaMd Ha UX OCHOBE, OMBITHI M0 MPEBPALIEHUI0 OPraHUYEeCKHUX BELECTB
npu HarpeBaHuW (TUiaBieHWe, OOyTJMBaHME W TOPEHHME), KOHCTPYHPOBAaHHE MOJIENeH MOJEKYI
OpPraHUYEeCKHUX BELIECTB.

YriaeBoaopoabl.

Ankansl. ['oMonorudeckuii psin ankaHoB, oOmmas GopMyJia, HOMEHKJIATypa U H30MEpHsL. DJIEKTPOHHOE
1 TPOCTPAHCTBEHHOE CTPOEHHE MOJEKy] alkaHOB, SP -THOPHIN3aLMs aTOMHBIX opOuTaneil yriepona, G-
CBsA3b. PU3HUECKUE CBOMCTBA ANIKAHOB.

XuMu4yeckue CBOHCTBA AJKAHOB. pEaKLUUU 3aMeLIeHHus, W30MepHU3alLuy, AeruApHUpPOBaHU,
LUKJIA3ALUM, NUPOJAU3a, KPEeKUHra, ropeHus. llpeacrtaBineHune O MexXaHM3ME pPEaKUUH pPaguKaIbHOIO
3aMeLIeHUs.

Haxoxnenue B mpupozae. CriocoObl moydeHus: 1 IPUMEHEHNE aJIKaHOB.

Huknoankansl. O0mas popmyaa, HOMEHKIaTypa U nzoMepusi. OCOOEHHOCTH CTPOCHUS M XMMUYECKHX
CBOWMCTB MaJbIX (LMKJIONPOMNAH, HUKJIOOYTaH) M OOBMHBIX (LMKJIONEHTaH, LUKJIOTEKCaH) LUKJIOAIKAHOB.
CriocoObl mostyueHust 1 NPUMEHEHNE [TUKIJIOATKAHOB.

Ankensl. ['omonormueckuii psim ajkeHoB, oOmias (opMysia, HOMEHKJATypa. OJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY alKEeHOB, SP>-THOPHAN3AIMA aTOMHBIX opbuTaneil yriepoaa, 6- 1 m-
cBsi3u. CTpykTypHas W reoMeTpudeckas (UMC-TpaHC-) u3oMepus. PDHU3MUECKHe CBOICTBAa AJIKEHOB.
XHUMHUUYECKHE CBONCTBA. PEAaKLUUU TNPUCOCNAVHEHUs, 3aMELIECHHUs B O-MOJIOKEHHWE INpPU IBOHHOU CBA3W,
nonuMmepuszauuu U okucnenus. Ilpasuno MapkosHukosa. KadecTBeHHBIE peakLUH Ha OBOHHYH) CBSI3b.
CriocoObl mostyueHust U NPUMEHEHNE aJIKEHOB.

Anxanuenel. Knaccudukanusi ankagueHOB (CONMPsDKEHHBIE, H3OJHPOBAHHBIC, KYMYIUPOBAHHLIE).
Oco0OeHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOHCTB CONPSDKEHHBIX AueHOB, 1,2- u 1.4-



npucoenuaenne. [lomumepusanms conpspk€HHbIX  AuUeHOB. (CnocoObl  MONyYeHWss M NPHMEHEHHUEe
AJKaTUECHOB.

Ankunbl. T'oMonornyeckuil psn  alkWHOB, o0mas ¢GopMyia, HOMEHKJIATypa W H30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ aJKMHOB, SP-TUOPHIM3ALMS aTOMHBIX opOuTaneit
yraepona. @Dusndeckue CBOHCTBA AQJKMHOB. XHUMHUECKHE CBOMCTBA. pEaKUUU MPHCOSIUHEHHS,
IMMEpHU3alu W TPUMEPH3alUH, OKHCIeHHs. KHCIOTHBIE CBOWCTBA ANKWHOB, HMMEIOIIMX KOHLIEBYIO
TPOHHYIO CBs3b. KauecTBEHHBIE peakiy Ha TPOHHYIO CBsA3b. CIIOCOOBI MONyUeHHs 1 PUMEHEHNE aTKHHOB.

Apomaruueckne yrieBogoponsl (apeHel). lomonormueckuii psn  apeHoB, obOmas ¢dopmya,
HOMEHKJIaTypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJIbI OeH307a. Du3nueckue
CBOWCTBa apeHOB. XUMHUYECKHE CBOWCTBA OEH30J1a M €ro rOMOJIOTOB. PEAKIUH 3aMeIeHHs] B OEH30JIbHOM
KOJIbLIE H YIJIEBOAOPONHOM paauKajie, PpPeakiud IPHCOSIUHEHHs, OKHCJICHHE TOMOJIOrOB OeH30ua.
[IpencraBneHne 00 OPUEHTUPYIOUIEM NEWCTBUM 3aMECTUTENEe B OEH30JbHOM KOJIbIIE Ha MpUMEpe
ANTKWJIBHBIX PAIUKAIOB, KapOOKCHIIBHOH, TMAPOKCHJIBHOW, aMHHO- M HUTPOTPYMIBI, aTOMOB TaJIOTEHOB.
OcobeHHOCTH XHUMHYECKHX CBOHCTB crupona. llommmepusanms crupona. CrocoObl MONy4YeHHS |
NPUMEHEHHE apOMATHYECKUX YTIIEBOAOPOIOB.

IIpuponueii ra3. IlomyTtHble HedTsHBIE rasel. HedTe n €€ mpoucxoxknenne. KameHHBIH yronb u
nponykTel ero mnepepaborku. CnocoObl mepepaboTkM He(pTHU: TEeperoHka, KPEeKUHT (TepMHUECKHH,
KaTaluTHueckuil), pudopmunr, nuponus. IlponykTel mnepepaboTku HepTH, HUX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBsI3b MEXKAY Pa3IMUHBIMU KJIACCAMH yTIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHE TAJOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu 3aMelneHuss rajoreHa Ha
THAPOKCOrPYTITy, HUTPOTPYIIIY, IHAHOTPYIIY, aMHHOTpyIy. JleiCTBHE Ha TaJOreHITPON3BOIHBIE BOTHOTO
Y COMPTOBOIO pacTBOpa LIENOUN. B3auMonencTBue NUrajJoreHajJkaHOB C MarHueM U LHUHKOM. lloHsATHe o
METaJUIOOPTaHMUECKUX COEIMHEHUsX. VCnojb30BaHNUE TaJIOT€HIPOU3BOAHBIX YIJIEBOIOPOIOB B OBITY,
TEXHUKE U TIPU CUHTE3€ OPraHNMYECKHUX BEIECTB.

DKCIEepUMEHTANbHbIE METOAbl M3YYCHHMs BEIECTB M HX MPEBPAIICHUI: H3ydeHHe (PU3NIECKUX
CBOWCTB YIJIEBOIOPONOB (PacTBOPHMOCTD), KQUECTBEHHBIX PEAKIMN YTJIEBOIOPONOB PA3JIMYHBIX KJIACCOB
(obecuBeunBanne OPOMHOMN MM MOJHON BOJBI, PACTBOPA MEPMAHTaHATA KIS, B3aMMOACHCTBUE aLlETHIICHA
C aMMHa4YHBIM pacTBOpoM okcuma cepedpa(l)), kauecTBeHHOE OOHApyKEHHE yIJiepoja W BOAOPOAA B
OpPTaHUYECKUX BEINECTBAX, MOJyUYeHHe STHJIEHA W W3yYEeHHE €ro CBOWCTB, O3HAKOMJICHHE C KOJUICKIIUSMHU
«Hepte» m «Yromp», ¢ obOpa3uamu IlacTMacc, KayuyyKOB M PE3UHBI, MOJACIHPOBAHUE MOJEKYJ
YTJIEBOZAOPOOB U TAJOT€HITPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaep:kamue opraHu4ecKkne coeJHHEHHs.

IIpenenbHbie omHOAaTOMHBIE CcnHpThL. CTpoeHHe MoyieKysn (Ha TpuUMepe MeEeTaHOla WU STAHONA).
I'omonoruueckuii psp, obmas (opmyna, HU30Mepus, HOMEHKIAaTypa M Kiaccupukauus. DPusmueckue
CBOWCTBA MpPEIENbHBIX OJHOATOMHBIX CHUPTOB. BonopomHble CBSI3M MeEXIy MOJEKYJIaMH CIIUPTOB.
XUMHUECKHE CBOWCTBA: PEAKIMM 3aMELICHMs, JeTrUApaTalid, OKHCICHHs, B3aUMOJACHCTBHE C
OpPraHMYEeCKUMH W HEOPraHWYeCKMMHU KucCioTamMu. KadecTBeHHass peakuuss Ha OOHOATOMHBIE CITUPTHI.
JleiicTBue 3TaHONIA M METAHOJIA Ha OpraHu3M 4esoBeka. CrocoObl MoMydeHus! 1 IPUMEHEHHE OJJHOATOMHBIX
CIIHPTOB.

IIpocTeie 3¢pupsel, HOMeHKIATYpa U n3oMepHst. OCOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTBI — 3THICHIIUKONb M THUepuH. PuU3NUecKne W XUMHYECKHE CBOWCTBA!
peaKkuuy 3aMeIIeHUs, B3aUMOJEHCTBUE C OPraHUYeCKMMH W HEOPTaHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs
peakuusi Ha MHOTOaTOMHbIe CIUpTHI. [IpencraBienne o MexaHN3Me peakLuil HyKJIeoQHIbHOTO 3aMeIeHUs.
JeiicTBue Ha opraHu3M desnoBeka. CriocoObl MOy4eHnsl U MPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

@®enon. CTpoeHHE MOJIEKYJBI, B3aMMHOE BIHSHHE THUAPOKCOTPYIMIBI W OEH30JBHOTO  sifpa.
dusnueckue cBoiictBa peHoma. OcOOEHHOCTH XMMHYECKHX CBOHMCTB (peHONa. KadecTBeHHBIE peakiny Ha
¢enon. TokcmuHocTh Qenona. CrocoObl monmyueHHss U npuMeHeHne ¢eHona. DPeHonadopmanbaernHas
cMona.



KapOoHunbHbBIE COENMHEHWs] — ambAeTHIbl W KETOHBL OJIEKTPOHHOE CTpOeHHe KapOOHHMIbHOMN
rpymmel. ['oMosioruueckue psiapl ajdbIeruoB M KETOHOB, olmiast Gopmyia, W30MepHsi U HOMEHKJIATypa.
dusnueckue CBONCTBA aJbACTHIOB U KETOHOB. XHMMHYECKHE CBOMCTBA albIErMIOB U KETOHOB. PEaKLUU
npucoenHeHns. OKUCIEHNE albIeru0B, KaYeCTBEHHbIE PeaKLUU Ha ajbaeruapl. CrocoObl MoNyueHus u
MIPUMEHEHNE albJeru/1I0B U KETOHOB.

OnHOOCHOBHBIE TIpenesbHble KapOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOSHHS MOJIEKYJ KapOOHOBBIX
KuCIoT. M3omepusi m HOMEHKJatypa. Pusnueckue CBOICTBA OJHOOCHOBHBIX MPENENbHBIX KapOOHOBBIX
KUCIIOT. BomopoHbie CBA3M MEKIy MOJIEKyJJaMH KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOHCTBA: KUCJIOTHBIE
CBOWCTBA, peakuus STepUPUKALUK, PEAKUUH C yYacTHEM YTJIeBOAOPOAHOro panukana. OcoOeHHOCTH
CBOWCTB MYpaBbUHOW KHUCIOTHL I[IOHSTHE O NPOU3BOAHBIX KAapOOHOBBIX KHCJIOT — CJOXHBIX 3(Upax.
MHoroobpa3zue kapOoHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB HEMPEENbHBIX H apPOMATHYECKUX KapOOHOBBIX
KHCJIOT, TUKapOOHOBBIX KHCJOT, THAPOKCHKApOOHOBBIX KHUCHOT. lIpencraBurenu BhICIINX KapOOHOBBIX
KHCJIOT: CTEapUHOBAas, NAJbMHUTHHOBAs, OJICHOBAS, JUHONEEAs, JNUHONeHO6As. KUCIOThL. (CrocoObl
MOJIyYeHHSI U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxasle 3¢upel. ['omonornueckuii psin, odimas Gopmyna, U30Mepusi 1 HOMEHKJIaTypa. Pusndeckne
Y XMMHUYECKHEe CBONCTBA: TUAPOJIN3 B KUCJION U LIEIOYHOU Cpeae.

Kupsl. Ctpoenne, pusnueckue U XUMHYECKHE CBOWCTBA YKUPOB: THIPOIN3 B KUCIOW M IIEIOYHON
cpene. OcoOEHHOCTH CBOWCTB JKHPOB, CONEPKAIIMX OCTATKH HETPENeTbHBIX JKUPHBIX KUCIOT. JKupel B
npupoze.

MpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE IEHCTBHE.

OOmast xapaktepucTika yrieBonos. Kiaccupukauus yrineBomoB (MOHO-, IH- H IOJUCAXAPUIBI).
MoHocaxapuabsl: TIIOK03a, (pyKTo3a, ramakro3a, pudo3a, ae3okcupubosza. Pu3mueckue CBOHCTBA U
HaxosxzaeHue B npupone. Porocunres. XuUMHUECKUE CBONCTBA MNIIOKO3bL. PEAKLUU C y4aCTHEM CIIUPTOBBIX U
aNBJETUAHON TPYMI, CIUPTOBOE M MOJIOYHOKHCIOE OpokeHue. IIpuMeHeHHne TIIOKO3bl, €€ 3HAuYeHHE B
JKU3HEAESTeNIbHOCTH opraHusMa. Jlucaxapuabl: caxapo3a, MajbTo3a M JakTo3a. Boccranasnuparolmue U
HEeBOCCTaHaBJauBarole aucaxapuapl. ['maponus nucaxapunos. HaxokneHue B NMpUpoAe U NPUMEHEHUE.
ITonucaxapuael: Kpaxmaj, TIMKOTeH U Lenono3a. CTpoeHHe MakpOMOJIEKyJ Kpaxmania, IJIMKOTeHa U
LEeJUTI0NI03bl. PU3nyecKre CBONCTBA Kpaxmasa U LeJIH0JIO3bl. XUMUUECKHE CBONMCTBA KpaxMalja: THAPOJIU3,
KAa4eCTBEHHAsi PEaKkLUus C HOAOM. XHMMHUYECKHE CBONCTBAa LEJUTIOJIO3bL THAPOJIN3, TMOJNy4YeHHe 3(HupoB
1esuTr0103bL. [ToHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO34, ALI€TaTHBIN IIETIK).

DKcrepUMeHTalbHble METOAbl M3yUEHHUs BEIIEeCTB U MX INPEBpAlleHMI: PacTBOPUMOCTDL Pa3INYHBIX
CIUPTOB B BOJ€, B3aMMOEICTBUE 3TaHOJA C HAaTpUEM, OKHCIEHHE STUJIOBOIO CHUpPTa B ajbAeruj Ha
packanéHHON MEOHOW IPOBOJIOKE, OKHCJIEHHE STHJIOBOTO CIUPTAa AUXPOMATOM Kaius (BO3MOXKHO
UCTIOJNB30BAHUE  BHIEOMATEPHANIOB), KAUECTBEHHBbIE pEAKIUU Ha alpAeruabl (C  TUAPOKCHIOM
nuammuHcepedpa(l) u runpokcunom menu(Il)), peakuus riounepuna ¢ rugpokcunom mean(ll), xumudeckue
CBOWCTBa PacTBOpPa YKCYCHOHM KHCIJIOTBI, B3aUMOIEHCTBHE PacTBOpa IIIOKO3bI ¢ ruppokcuaoM meau(ll),
B3aUMOJIEIICTBHE KpaxMasia ¢ HOAOM, peIleHHe SKCIIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaM « CiupThl v (PEHOIIBbD),
«KapboHosbie kuciaoTel. CroskHbIe 3QUPBD).

A3oTcoaepKamue opraHu4ecKue coeAHHeHHUsl.

AMUHBI — OpraHWYeCKHe NPOM3BOAHBIE ammuaka. Kiaccumpukanms amMuHOB: amudarudeckue H
apOMaTHYeCKHe, MEePBUYHBIE, BTOPHUYHbIE U TpeTuuHble. CTpoeHne Mosekys, odmmas Gopmya, H3oMepus,
HOMEHKJIaTypa U (U3WYEeCKHe CBOMCTBA. XHMHUYECKOE CBOWCTBA anu(aTHYeCKUX AaMHUHOB. OCHOBHBIE
CBOICTBA, aJKWUJIMPOBAaHHE, B3aUMOJAEHCTBUE MEPBUYHBIX AaMMHOB C a30TUCTOM kucinoroi. Conu
ANKUJIAMMOHHUS.

AHUNMH — NpeACTaBUTENb aMUHOB apomaruueckoro psiaa. CtpoeHue aHuwinHa. B3anMHoe BiusiHUE
IPYIIT aTOMOB B MoJieKyJie aHninHa. OcOOEHHOCTH XUMHUYECKUX CBOMCTB aHWINHA. KauecTBEHHBIE peakiiu
Ha aHwmH. CrocoObl monyuyeHWst W NpuMeHeHHe anudaTtudeckux aMuHOB. IlonmyueHwe aHWIMHA U3
HUTPOOEH301J1a.



AmuHokucnotel. Homenknatypa u nzomepusi. OTaenpHble MPEACTABUTENN 0.-aMHHOKHCIIOT: TJIHMLIVH,
anmaHuH. Pu3NyecKue CBOWCTBA AMHUHOKHCIOT. XHMMHUYECKHE CBOWCTBA AMHHOKHCIOT KakK aM()OTEPHBIX
OPTaHUYECKUX COENWHEHHH, PeaKLUs MOJMKOHACHCAINH, 00pa3oBaHUe MENTHIHONW CBs3U. buomornueckoe
3HaueHHe aMUHOKUCIIOT. CUHTE3 M THAPOJIN3 MENTH/OB.

benkn xak npupomsble momumepnl. llepBuuHas, BTOpUYHAs W TPETHYHAsT CTPYKTypa OENKOB.
XUMHUYECKHE CBOHCTBA OENTKOB: THAPOIN3, IEHATYPALHs], KAUeCTBEHHBIC PEAKLIUU Ha OCIIKH.

DKCIEePUMEHTANbHbIE METO/bI M3YYEHUS BEINECTB U UX MPEBPAILEHHI: pacTBOpeHUE OENKOB B BOJE,
IeHaTypanus OeNKOB MPU HArPEeBAaHUH, L[BETHBIC PEAKIMH Ha OEJKH, PelIeHHe SKCIEPUMEHTANbHBIX 3a/1a4
0 TeMaM « A30TCOAEpIKalIe OPraHnIeCKHe COSAMHEHU U «Pacrio3HaBaHNE OPraHMYECKIX COSIMHEHHID.

BbicokoMoieKyIApHBbIE COeAHHEHHS.

OCHOBHbBIE MOHITHA XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMEp, MOJHMEp, CTPYKTYpHOE
3BEHO, CTENEHb TOJMMEPH3alNH, CpEeNHsAs MOJeKyysipHas Mmacca. (OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSTUHEHNUN — MOJMMEPHU3ALHs U TOJIHKOHACHCALIHSL.

IMonmumepueie  Matepuaibl.  llmactmacchl  (MONMATHICH, TOJHMIIPONMIECH, IOJUBUHIIXJIOPH,
NOJUCTUPOJ, MOJUMETHJIMETaKpUJIAT, NOJUKapOOHATHL, MoNudTHIeHTepedTanar). YTWiuzauus W
nepepaboTKa MIaCTHKA.

DnacToMephl. HATypalbHbIA Kay4dyK, CHHTETHUECKHE KaydyKu (OyTaTueHOBBIH, XJIOPOMPEHOBBIMH,
W30MPEHOBBIN) 1 CHIMKOHBL. Pe3una.

Bonokna: HatypajpHbIe (XJIOIMOK, IIEPCTh, LIENK), UCKYCCTBEHHBIE (BUCKO3a, allETATHOE BOJOKHO),
CUHTEeTHYEeCKUE (KAIPOH U JIABCaH).

[Tonmumeps!  crnenuanbHOrO HasHadeHHs (TeyIOH, KEBiap, 3JIEKTPONPOBOISINNE MOJHMMEPHI,
Ouopasnaraemble MOJIUMEPHI).

DKCepUMEHTAIbHbIE METOABl N3yUEHUs BEIECTB U UX IMPEBPAIEHHI: O3HAKOMJIEHHE ¢ oOpa3namu
NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «Pacro3HaBaHHe MJ1aCTMACC U BOJIOKOHY.

Pacuérnble 3amaun.

Haxoxxnenne MonekyisspHO pOpMyIIbl OpPraHUYECKOrO COEAMHEHUS 10 MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOSIIIUX B €r0 COCTaB, HAXOXIAECHUE MOJEKYJSIPHOW (POpPMyJIbI OPraHUYECKOTrO COEAMHEHHUs] MO Macce
(00BEMY) TPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB PEaKIUH W/ WK
HCXOIHBIX BEINECTB, YCTAHOBJIEHHE CTPYKTYPHOH (POPMyJIBI OPraHHYECKOTO BEINEeCTBA HA OCHOBE €ro
XUMHYECKUX CBOWCTB WJIM CIOCOOOB TIOJIyUEHHs, OIpPENEeNeHHE IOJMHM BbIXOJAA MPOAYKTAa PEAKLUUU OT
TEOPETHYECKH BO3MOYKHOTO.

Me:xnpeaMeTHBbIE CBSI3H.

Peanusanus MeXNpeOMETHBIX CBA3€H MPU H3YYEHHHM OpraHudeckol xumuu B 10 kiacce
OCYIIECTBIISIETCST YepPe3 HCIOJIIb30BAaHME KaK OOIMUX EeCTECTBEHHO-HAYYHBIX IOHSATHH, TaK U TOHATHUH,
NPUHATBIX B OTAENBHBIX PEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0ume ecTecCTBEHHO-HAYUHBIC TIOHATHS SIBJICHHUE, HAYy4YHbIN (DaKT, TUMOTE3a, TEOPHUsl, 3aKOH, aHAJIN3,
CHHTE3, KJaccudukanus, HabIoJeHne, I3MEPEHHE, SKCIIEPUMEHT, MOJIE)b, MOAEIUPOBAHHE.

dusnka: MaTtepus, aToM, OJJEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa, JHEPreTUYEeCKUN YPOBEHD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE BEINECTBa, (PH3MUECKHE BEIMYHHBI, SOUHHLIBI U3MEPEHHUs],
CKOPOCTb, SHEPTHs, Macca.

Buonorusi:  knerka, opraHusMm, OSKocuctema, Ouocdepa, meTaboau3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIN 1 reTepoTpOodHBINA THIT TUTAHUS, OpOkeHUE, (POTOCHHTE3, IbIXaHHe, OCIIKH, YIIEBOIbI, JKUPBI,
HYKJIEHHOBBIE KUCJIOTBI, (PepMEHTHI.

I'eorpadust: mone3Hble HCKOMAaEMBbIE, TOTLTUBO.

TexHONOrHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAlIHOHAIIBHOTO MTUTAHUS, MOIOIIHE CPEACTBA, MATEPHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKIX BOJIOKOH.






lanorensl. Haxosxnenue B mpupope, crnocoObl MOJIy4eHus, (U3HYECKUE U XHUMHUYECKHE CBOMCTBA.
Tlanorenoromopoasl. BakHelinue KHUCTOpOACOAEpKale CcoeauHeHus ranoreHoB. JlaGopatopHeie wu
TIPOMBIIIJIEHHBIE CITOCOOBI TIOJTyUeHus rajjoreHoB. [lpuMeHeHne rajjoreHoB 1 uX COeAUHEeHHH.

Kucnopon, ozon. JlabopaTtopHble W MPOMBINIJIEHHBIE CITOCOOBI MOJyUYeHHs Kuciopona. dDusnmueckue U
XUMHYECKHe CBOMCTBA U MPUMEHEHHe KHUCIopoa U 030Ha. OKCHIBI U TIEPOKCHIBI.

Cepa. Haxoxnenwe B TMpUPOmE, CIOCOOBI MOMydeHHs, (U3MUEecCKHne W XUMHUYECKHE CBOWMCTBA.
Ceposomopon, cyme¢unbl. Oxcun cepri(lV), oxcun cepei(VI). CepHuctass U cepHas KHUCJIOTBI U UX COJIH.
OcobOeHHOCTH CBOMCTB CepHOM KUCIOTHL. [IprMeHeHne cepbl U eé COeTuHEeHHH.

A3oT. HaxoxneHue B mpupoze, CrocoObl MOaydeHus, (pusnyeckrie U XUMHUYECKHe CBOWMCTBA. AMMHAK,
HuUTpuAbl. OKCUIBI a30Ta. A30THCTas M a30THAS KUCJIOTH U X col. OCOOSHHOCTH CBOMCTB a30THOM KHUCJIOTHL
IIpumMeHeHHe a30Ta U €r0 COeAMHEHUH. A30THEIE Y I00peHus.

®docdop. Haxoxnenre B mpupoze, CriocoObl Moy yeHust, GU3NYecKue U XuMuieckue cBoiictea. Dochumbt
u pochun. Oxcunsr docdopa, docdopras kucnora u eé conu. Ilpumenenue docdopa U ero coenUHEHHHA.
dochopHbie ynoOpeHus.

Yraepon, HaxoxaeHHe B mpupoae. AJoTponHbie Monudpukanuu. OusHuecke U XUMHUYECKHUE CBOWCTBA
MPOCTBIX BewecTB, oOpasoBaHHbIX yrieponoM. Okcun yriepoaa(ll), oxcun yraepona(IV), yroibpHas KucioTa U
eé conu. AKTHBHPOBAHHBIN yroJib, afacopOuus. Dymnepensl, rpadeH, yriepoaHsie HAHOTPYOkH. [IpumeHeHue
MPOCTHIX BEIECTB, 00Pa30BaHHBIX YIJIEPOIOM, U €T0 COSAMHEHNH.

Kpemnuii. HaxosxneHnue B mpupoze, crocoObl MoydyeHus, GU3HUeCKUue U XUMUdeckre cBovictea. Okcua
kpemausA(IV), kpemHHeBas KHCIOTA, CHIHKaThl. [IpuMeHeHHe KpeMHHs U ero coemuHeHuil. CTekso, ero
TOJTy Y€HHE, BUIIbI CTEKJIA.

ITonoxenne meramwioB B Ileprommueckoit cucreMe XHUMHUYECKUX 3J1eMeHTOB. OCOOEHHOCTH CTPOESHHS
JJIEKTPOHHBIX 000JI0Uek aToMOB MeTautoB. OOmmre ¢u3nueckie CBONCTBA MeTA/UIOB. IIprMeHeHHe METAUIOB B
ObITy 1 TexHuke. CruiaBel METaJUIOB.

ONeKTPOXUMHYECKUH pAA  HampsokeHuid  MetajuioB.  OOmme  crmocoObl  MOJydYeHUs METaJlJIOR:
THAPOMETAJUTYPIHsl, THPOMETAIUTyprusi, 3jekTpometauryprusi. [loHstne o kopposum MetamioB. (CriocoOb
3aUTUTHI OT KOPPO3HUH.

Ob6mas xapakrepuctuka MeTauioB IA-rpynmsl Ilepronnueckoil CHCTEMBI XHMHUYECKHX JJIEMEHTOB.
Harpuit u xanmuii: monydenue, (QpU3HYECKHe U XUMHUUYECKHUE CBOWCTBA, MPUMEHEHHE IMPOCTBIX BEIMIECTB U HMX
COEIMHEHMUIL

Ob6mas xapakrepuctuka MeTtautoB IIA-rpymmer Ilepuommdeckoil CHCTEMBI XHUMHUYECKHUX JJIEMEHTOB.
Maruuii U Kanpuuil: nojyueHue, GU3NUYecKre U XUMUYECKHe CBOHCTBA, MPUMEHEHHE MPOCTHIX BELIECTB M HX
coenuHeHUH. JKECTKOCTE BOIBI U CITOCOOBI €€ yCTpaHeHHSI.

AJNIOMUHUI ONTydeHHe, (Prsnyeckre U XHUMHUYEeCKUe CBOWMCTBA, MPUMEHEHHE MPOCTOrO BEIIEeCTBA U €ro
coeanHeHu. AM(OoTepHBIe CBOHCTBAa OKCHIA U THAPOKCHIA ATFOMHUHUS, THAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mas xapakTepucTika MeTauioB noOouneix mnoarpymn (B-rpymm) Ilepuonnyeckoii  cucTeMbl
XUMHYECKHX JIEMEHTOB.

Odusnueckie U XUMHUYECKHE CBOMCTBA xpoMma U ero coemuHenuil. Oxcumpl u rugpokcuasl xpoma(ll),
xpoma(Ill) n xpoma(VI). XpomaTsl U OUXpOMATHI, UX OKHCIUTEIbHbIE cBOMcTBA. llonmyueHne m nmpuMeHeHue
Xpoma.

dusnyeckne W XUMHUYECKHE CBOWCTBA MapraHila W ero CoeauHeHWd. BakHelmue CcoeauHeHUs
mapranna(ll), mapranna(lV), mapramna(Vl) un mapranua(VII). IlepmanraHar kamusi, ero OKHCIHTENBHbBIE
CBOICTBA.

Ouznueckre W XUMUYECKHEe CBOMCTBA Jkeje3a M ero coemuHeHHH. OKCHIBI, TUAPOKCHUOBI U COJIH
wenesa(ll) u sxenesa(Ill). TlonyueHre u nprUMeHeHHe *kKejie3a U ero CIUIABOB.

Quznueckue U XUMHUUYECKHE CBOMCTBA MeAu W e¢ coenuHeHui. llonydenue u npuMeHeHue Menu U eé
COEIMHEHMUIL

Huuk: nonydeHue, GU3NUECKHE U XUMHUYECKHUE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHUAA U THAPOKCHAA
LIMHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpriMeHeHne UHKa U ero COeaUHEeHHH.

DKCIepUMEHTAIEHBIE METOIbI U3yUYEeHHs BEIISeCTB M MX NPEeBpaIleHHi: H3yueHne o0pas3loB HEMETAIIOB,
ropeHue cepel, Qocdopa, Keyieza, MarHus B KHCIOPOAe, M3yYeHHe KOJUIeKUMH «MeTaulbl M CIUIABBD),



B3aUMOJICHCTBHE WIEJIOYHBIX M INEJOYHO3EMENIbHBIX METa/UIOB C BOAOW (BO3MOJKHO HCIIOJb30BAHUE
BHIEOMATEPHAJIOB), B3aMMOICHCTBHE LIMHKA M JKejie3a C PACTBOPAMU KHCJIOT U LIeJOveH, KayeCTBEHHBIE
peakuuy Ha HEeOpPraHUYeCKHe aHMOHBI, KATUOH BOAOPOAA U KaTHOHBI METAJUIOB, B3aUMOEHCTBUE THAPOKCUIOB
ATIOMUHUA W LMHKA C PacTBOPAMM KHCJIOT M IIEJIOYeH, pelIeHHEe JKCIIEPUMEHTANBHBIX 33034 [0 TeMam
«Tanorenn», «Cepa u eé coenuuHeHusn», KA30T U pochop U ux coemuHeHUs», « MeTalIbl TJIaBHBIX TOArPY I,
«MeTanisl HOOOYHBIX MTOATPY .

XuMHA | KH3HB.

Pone xumum B obecredyeHHMM yCTOMYMBOTO Pas3BUTHSL uejioBedecTBa. IIOHSITHE O Hay4YHBIX MeETOmax
MO3HaHWA Y METONOJIOTMH HAy4HOIro HuccliefoBaHusl. HayuHble NPUHLUOB OPraHU3alydyd  XUMHYECKOTO
MPOU3BOACTBA. [IpOMBILUIEHHBIE CHOCOOBI TMOJMyYeHHs Ba)KHEHIIMX BellecTB (HA MpPUMeEpe MPOU3BOACTBA
aMMMaKa, CEepHOH KHCIOThl, MeTaHoja). I[IpoMbIIUIeHHbIE CHOOCOOBI TMOJyYeHHS META/UIOB M CIUIABOB.
XUMHYecKOoe 3arpsi3HEeHHe OKpYJKalollew cpenbl W ero mnocieactsus. Pombs xumuu B obecriedeHuH
SHEepPreTHUECKOi 0€30MacHOCTH.

Xumusi U 300poBbe denoBeka. JlekapcTtBeHHble cpenctsa. IlpaBuna MCHONB30BaHUS JIEKAPCTBEHHBIX
npernaparor. Pojib XUMHUHM B pa3BUTHNA MEIHUIHEI,

XuMHST WA OCHOBHEBIE KOMIIOHEHTHI, MUIEBble M00aBKU. Pojb XuMuHM B OOECTEUeHUH MHUIIEBON
6e30macHOCTH.

Kocmetnueckre u mapdromepnsie cpenctsa. beitoBas xumwus. IlpaBuna 6e30macHOr0 HCHONIb30BaHHS
MpernapaToB ObLITOBOW XUMHH B TTOBCETHEBHOM JKU3HM.

XUMHUSI B CTPOUTENBCTBE. BAKHEHIIHE CTPOUTEIbHBIE MaTepPHAaJIbI (LIEMEHT, OSTOH).

XuMus B CeTbCKOM X03siicTBe. OpraHuueckre 1 MUHEePAIbHBIe yI0OpEHHS.

CoBpeMeHHbIe KOHCTPYKIMOHHBIE MaTepUabl, KPACKH, CTEKJIO, KepaMuKa. MaTepHaltbl ISl JIEKTPOHUKH.
HanoTexHomorum.

Pacuéraeie 3amaun.

Pacuétel: Mmacchl BenecTBa win 00béMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKLHH BeIIeCTB, MacChl (00bEMA, KOJIMUYECTBA BELISCTBA) MPOAYKTOB PEaKLWH,
€CJIH OJTHO M3 BELIECTB UMEET MPUMeCH, MacChl (00bEMA, KOJHMUECTBA BELIECTBA) MPOAYKTA PEaKIMU, €CJIA OTHO
M3 BEIIECTB JaHO B BHUJIE pacTBOPA ¢ ONpeAeaéHHON MacCOBOM JOJIEN paCTBOPEHHOTO BEIISCTBA, MACCOBOM JIOJTH
U MOJISIPHOM KOHLIGHTPAallMM BeILIeCTBA B pPacTBOpe, AOJH BbIXOJAa MPOAYKTA PEaKUUd OT TEOPETHUECKH
BO3MOKHOTO.

Me:knpeaMeTHbIE CBSI3H.

Peanmuzanms MexnpenMeTHBIX CBsizel NpH u3ydeHuW obmel u HeopraHwueckod xumud B 11 kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOIb30BaHHE KaK OOLTNX eCTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TIOHSATHH, TIPHUHSTHIX
B OTHEJIbHBIX IPEAMETAX €CTeCTBEHHO-Hay YHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHATHUS. SIBJICHHE, HAyuYHbIA (DAaKT, THUIOTE3a, TEOpUs, 3aKOH, aHANIU3,
CHHTE3, KJTaCCU(UKALIYS, TEPHOAUIHOCTD, HAOMIOICHHE, H3MEPEHHE, KCIIEPUMEHT, MOZE/Ib, MOAEJIUPOBAHNE.

Ouzuka: MaTepus, MUKPOMHpP, MAaKpOMHpP, aTrOM, O3JIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, JHEPreTHYeCKHi YpPOBEHb, BEIIEeCTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIeCTBA, UeaJIbHBIN ra3, GU3nvYecKue BeJIMYMHbBI, eAUHULIBI U3MEPEHHs], CKOPOCTh, SHEPIHs, Macca.

Buonorus: kieTka, opraHusM, dKocucTeMa, Ouocdepa, MeTabOU3M, MaKpO- U MHUKPOIJIEMEHTBI, OeJKH,
JKUPBI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBHI, ()€PMEHTBI, TOPMOHBI, KPyrOBOPOT BEIIECTB U MOTOK JHEPIHH B
3KOCHCTEMAX.

I'eorpadust: MuHepasibl, TOpHBIE TOPOIBI, TIOJIE3HbIE HCKOMAEMbIE, TOTUTHBO, PECYPCHIL.

TexHonorus: XAMUYECKasl  TPOMBIIIIEHHOCTS, MeTaJUIy prHs, CTPOUTEJIFHBIE  MAaTEpHUAaIbI,
CeJIbCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHINEBAs MPOMBILUICHHOCTh, (hapMalleBTU4YeCKas MPOMBILLIEHHOCTD,
MPOU3BOACTBO KOCMETHYECKUX IIPEeraparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MaTepUajoB, 3JIEKTPOHHAs
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
YIJIAYBJAEHHOM YPOBHE CPEJHET'O OBHIET'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI

B cooTBercTBMM € CHCTEMHO-IEATENBHOCTHBIM TIOAXOIOM B CTPYKTYpe JHUYHOCTHBIX pe3yJIbTaTOB
OCBOGHHSI mpeaMeTa «XUMHS» Ha YypoOBHE cpemHero ofmero o0pa3oBaHHs BBIAEJICHBl  CIIEAYIOIINE
COCTABNSIONIHE. OCO3HAHHE OOYYAIONTUMUCA POCCUICKON TPaKIAaHCKOH HWIASHTHUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEISICHNIO, HAJIMYNe MOTHBALMA K OOYUYEHHUIO; TOTOBHOCTH U
CcrocoOHOCTh OOYUArOIIMXCSl PyKOBOICTBOBATHCS MPUHSATHIMH B OOIIECTBE MPaBWJIAMHA M HOPMaMH TTOBEISHHS,
HaJIMYHE MPABOCO3HAHUS, YKOJIOTHIECKOU KYJIbTYPBI, CIIOCOOHOCTE CTABUTH LIEJIH M CTPOUTH JKU3HEHHBIE TIJIAHbI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHHUS MpeaMeTa «XUMHS» OTPaXaloT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEJILHON M TPAKTUYECKOW MEeATeNIbHOCTH OOYyYaroIMXCsl B TPOLIECCe pean3al o0pa3oBaTenbHON
e TEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHS» OTPaKAOT CHOPMHPOBAHHOCTH OIMBITA
MO3HABATEJILHON M TPAKTUYECKOW NEeATeJIbHOCTH OOYyYaromMXCsl B TPOLIECCe pean3alu o0pa3oBaTenbHON
NEeSTENILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’k1aHCKOT0 BOCIIUTAHHSA

0CO3HaHUS O0YYarOIIUMHUCS CBOMIX KOHCTHTYLIMOHHBIX TPaB M OOs3aHHOCTEH, YBa)XX€HUS K 3aKOHY H
TIPABOTIOPSIKY;

MPEICTaBICHNS O COLTHAILHBIX HOPMaX M MPaBUIaX MEXIIMIHOCTHBIX OTHOIICHHH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENBHOCTH NPU CO3NAHHHM YUYeOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX U MIO3HABATEJIBHBIX 33144, BHINOJHEHUH XUMHUECKUX 3KCIIEPUMEHTOB,

CIOCOOHOCTH MOHMUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMeHTHI APYTHUX NPU aHaIHN3e
Pa3IMYHBIX BUAOB yUeOHOM! eITeIbHOCTH,

2) IATPHOTHYECKOT0 BOCIIHTAHHS:

LIEHHOCTHOTO OTHOIIEHHS K HICTOPUYECKOMY M HayYHOMY HACJIEAHIO OTEYeCTBEHHON XUMUH,

YBaKEHHS K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTHUSCKOTO MPWIIOKESHHS XUMHH, OCO3HAHUS
TOrO, YTO AAHHbIE HAYKH €CThb Pe3yJbTaT UINTEIbHBIX HaOONEHHH, KPOTOTIHMBBIX 3KCIEPUMEHTATBHBIX
MOUCKOB, TTIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

HHTEpeca U MO3HABATEIbHBIX MOTHBOB B TOJTy Y€HHH U MOCIEAYIOLIEM aHaIH3e HH(OPMALIMH O TIEPEIOBBIX
TIOCTIDKSHUSX COBPEMEHHOM OTEUSCTBEHHOM XUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS

HPaBCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEACHMSI,

CIOCOOHOCTH OLIEHHBATh CHUTYALlHH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSMH, U TPUHAMATh OCO3HAHHBIS
pelIeHs, OPHeHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE TOBEIEHHE U MOCTYIKU CBOMX TOBAPUIIEH C TMO3WLMN HPAaBCTBEHHBIX H
MPABOBBIX HOPM U C y4ETOM OCO3HAHHMSI TTOCJISACTBHI MOCTYIIKOB,

4) popmMHpOBaAHHS KYJIbTYPbI 310POBbA:

MOHMMAHUS IIEHHOCTeH 310poBoro u OGesomacHoro obpasza KH3HH, HEOOXOOUMOCTH OTBETCTBEHHOTO
OTHOLIEHHS K COOCTBEHHOMY (PHM3MUYECKOMY U MICUXUYECKOMY 3I0POBBIO;

coOroneHus mpasmt 0e30macHOro oOpaIieHus ¢ BemecTBaMy B ObITY, IOBCEAHEBHON KU3HH, B TPYIOBOU
NEesITeIbHOCTH,

MMOHMMAHUSl LEHHOCTH TPaBWJI WHAWBUIYAJILHOTO W KOJUIGKTHBHOTO O€301acHOr0 TOBEASHUS B
CUTYaLIUX, YTPOKAOIIHNX 3M0POBBIO U JKU3HH JIIOJIEH,

OCO3HAHMSI TIOCIEACTBHI W HEMPUATHS BPENHBIX NPHUBbIYEK (YMOTPeOJeHHs alIKOTOJis, HAPKOTHKOB,
Kypems);

S) TpyaoBoro Bocnuranus:

KOMMYHHKATHBHOH KOMITETEHTHOCTH B y4eOHO-HCCIIeNOBATENIECKON AeSTeNIbHOCTH, OOIIEeCTBEHHO
TIOJIE3HOH, TBOPYECKOM U APYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKH HAa AKTUBHOE yYacTHEe B PEIICHHM MPAKTUYECKHUX 33[a4 COLMAJILHOW HArpaBJIEHHOCTH (B
paMKax CBOEro KJIacca, IIKOJIbI);



HUHTEpeca K MPAaKTUYeCKOMY H3yUeHHIO mnpodeccuii pasiuyHOrO poAa, B TOM 4YHCJIE HA OCHOBE
MPUMEHEHHS TIPEAMETHBIX 3HAHUN TI0 XUMHH;

YBaKEHHS K TPYY, JIOASIM TPyZa U Pe3yIbTaTaM TPYIOBOU AESITeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBHIYAJIBHOH TpaekTopuu oOpasoBaHus, Oyayuiei npodeccuu u
peanm3au COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHUMHH,
HMHTEPECOB U MOTpeOHOCTEH 001IIecTRa,

6) PKOJIOrHYECKOro BOCIIHTAHHS:

SKOJIOTHUYECKH 1eIecooOpasHOro OTHOIIEHUS K MPHUPOAe KAaK HCTOYHUKY CYIIeCTBOBAHHS JKM3HHU Ha
3emute;

MMOHUMAHUS TJI00IBHOTO XapaKTepa SKOJIOTUYeCKUX mpobiieM, BIUSHHS SKOHOMHUYECKHX MPOIIECCOB Ha
COCTOSTHUE TPUPOAHOM U COITMAIBLHOMN CPEHI,

OCO3HaHUS HEOOXOIMMOCTH UCTIONTb30BAHUS JOCTHKEHUH XUMHUH JJIs1 PeIeHHUs] BOIPOCOB PATHOHATBHOTO
MPUPOAOIIOIb30BaHMS,

AKTUBHOTO HEMNpPHUSITHUS HOEUCTBUH, MPUHOCIIIMX Bped OKpPYKAoLMed NOPUPONHON cpene, yMeHHus
MPOTHO3UPOBATh  HEOJIArOmpHATHBIE  SKOJIOTHMYECKHE TOCHEACTBUS — NPEANPUHHUMAEMBIX  IOEHCTBHM U
MPeoTBPAIIaTh UX;

HaJIMYUST PA3BUTOTO JKOJIOTHYECKOT'O MBIIIJICHUS, JKOJOTHYECKONW KYJIbTYpBI, OMNbITA AESTEIHHOCTH
SKOJIOTMYECKON HAIPaBJIEHHOCTH, YMEHHSI PYKOBOICTBOBATHCS UMM B IO3HABATEIbHON, KOMMYHHKATUBHOU U
COLIMAJTBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aK THBHO MPOTHBOCTOSATH UACOJIOTHH XeModoouw;,

7) HEHHOCTH HAYYHOI'0 MIO3HAHHUA:

MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HayKd H  OOIIECTBEHHOU
TIPaKTHKH,

MOHUMAHUS CHEeLU(PUKH XUMHUA KaK HAyKH, OCO3HAHHUS €€ poiu B (POPMUPOBAHHH PALUOHAIBLHOTO
HAYYHOTO MBIIUJICHHS, CO3IaHNH LIEJIOCTHOTO TIPEACTABICHHS 00 OKPY’KaIoIeM MHpPe Kak O €IMHCTBE NPHUPOIBI
M 4YeJioBeKa, B IO3HAHWM TMPHUPOIHBIX 3aKOHOMEPHOCTEM M peIleHHd NpoOsieM COXpPaHeHHsS IPUPOIHOTO
paBHOBeCHS,

yOeKIEHHOCTH B 0COOON 3HAUMMOCTH XMMHH UISl COBPEMEHHOW ILIMBWIM3ALMK. B €€ TYMaHHUCTHUYECKOMN
HAIPAaBJICHHOCTH U BaKHOW POJIM B CO3MAHHMU HOBOM 0a3bl MaTepHaNbHON KYJIbTYPBI, B PEHISHUHU TJIOOATbHBIX
MpoOJieM yCTOMYHUBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOH, DHEPreTHUECKOU, MHINEBOM M 3KOJIOTHYECKOM
0e30MacHOCTH, B PA3BUTHU MEOHULIMHBI, 00SCIEYSHUH YCIOBUI YCIEIIHOTO TPYAa U DKOJIOTHYECKH KOM(OPTHOM
JKA3HM KQKIOTO UjIeHa OOIIecTBa,

€CTeCTBEeHHO-HAyYHOH TIpPaMOTHOCTU. MOHHMAHUS CYIMHOCTH METOIOB IIO3HAHHS, HCIIOJB3yEMBIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIB30BATh MOJydYaeMble 3HaHUS U1 aHAIN3a U OOBSICHEHHS SIBIICHUH
OKpY KAIOIIEero MUpa U MPOUCXOIAIINX B HEM H3MEHEHHH, YMeHHs Aeiath O0OOCHOBaHHBIE 3aKIIOYEHHs Ha
OCHOBE Hay4HbIX (DaKTOB U MMEIOIIHMXCS JAHHBIX C LENbIO MOy YeHHs] JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIFHO HCIOJIB30BAaTh XUMHUYECKHe 3HAHMS U PEeUIeHHs MpoOJeM B PeaslbHBIX
KU3HEHHBIX CUTYalHsX;

HMHTEpeca K NMO3HaHUIO, UCCIEAOBATENbCKOM eI TeIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENpPephIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K AKTHUBHOMY
TIOJTY YU€HHIO HOBBIX 3HAHHUI T10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMY,

HHTepeca K 0OCOOSHHOCTSIM TPY/1a B pas3iH4HbIX cepax mpodecCHOHATBHOM NS TEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenmMeTHble pe3yJbTaThl OCBOSHHS TMPOTpaMMBbl IO XHMHUU Ha YpPOBHE CpemaHero oOImero
00pa3oBaHUs BKITIOYAIOT;

3HAYUMBbIe 1Ji1 (POPMUPOBAHHUS MUPOBO33PEHHUS 00y UAIOUIUXCS MEXIUCLUIUTMHAPHBIE (MEKIPEIMETHBIE)
oOlIeHayYHble TIOHSTHSI, OTPAXKAIOLIHE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUPa U CHeUHU(UKY METOAOB MMO3HAHWS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, DHEPTHs, sIBICHHE, MPOLIECC, CHCTEMA, HayYHBIH
(daxkT, TPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCThb, 3aKOH, TeOpHUs, WCCIIEAOBaHKMe, HAOMIOASHNE, H3MEPEeHHe,
IKCMIEPUMEHT U APYTHE);

VHUBepCaIbHble ~ yueOHble  neiicTBus  (MO3HABaTeNbHBIE, KOMMYHHKATHBHBIE,  PEryJIATHBHBIE),
obecneunBaroniue GopMmupoBaHue (pyHKLIHOHATLHON IPAMOTHOCTH U COLMATIBHON KOMIIETEHLIMH 00y YarOIIX S



CMOCOOHOCTh OOYYAIOIIUXCS HCIOMb30BAaTh OCBOEHHBIE MEXTUCLMILIMHAPHBIE, MHUPOBO33pPEHUYECKHE
3HAHUSI U YHUBEPCAIbHbIE YueOHbIe NeHCTBUS B TIO3HABATENILHON M COLIMAILHOM MPAKTHKE.

MerTarnpeaMeTHbie Pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHHE YHUBEPCAIBHBIMU Y4eOHBIMU TMO3HABATEIbHBIMHU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU AEHCTBHSIMU.

IMo3naBaTe/ibHBbIE YHHBEPCA/IbHBIE YUeOHBIE 1eHCTBHSA

1) 6a3oBBIE JIOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJINPOBATh U aKTyaJTM3UPOBATh MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE,

OMpeneNsaTh LeNd MAeSTENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHM HUX OJOCTHIKEHHS, COOTHOCHTBH
Pe3yJIbTaThI AESITENLHOCTH C TIOCTABJIEHHBIMH LIENSIMHU,

UCMOJIb30BaTh MNPU OCBOSHHWH 3HAHUN MPHEMBI JIOTHUECKOTO MBILUIEHHS. BBIAENIATh XapaKTEePHBIE
MPU3HAKA TIOHATHH M YCTAHABJIMBATH HMX B3aWMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME TOHATHS IS
0OBSICHEHHS OTHENbHBIX (PAKTOB U SIBJICHUL,

BLIOHPATh OCHOBAHHSI M KPUTEPUH TSI KJIACCHU(HUKALINK BEIIECTB M XUMUYECKHUX PEaKLIHIA;

yCTaHABJIMBATh PUYUHHO-CJIEACTBEHHBIE CBS3H MEXKAY M3y4aeMbIMU SIBJICHUSIMU;

CTPOWTH JIOTWUYECKHUE pacCykaeHus (MHOyKTHUBHBIE, [EAYKTUBHBIE, [0 aHAJOTHH), BBISBJIATH
3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHHUSIX, (POPMYJIUPOBATE BBIBOABI U 3aKJTFOUEHHUS,

MPUMEHSTh B TPOLIECCE TMO3HAHUS HCIOJNb3yeMble B XHMHH CHMBOJIHUYECKHE (3HAKOBBIE) MOJEJIH,
npeoOpa3oBbIBATE MOJAEJbHBIE MPEACTABICHUS — XUMHUYECKHI 3HAK (CUMBOJI) 3JIeMEHTa, XUMHU4ecKas popmyia,
ypaBHEHHE XUMHUYECKOH PEakUuy — MpH pelieHHH YydueOHBIX TMO3HABATEJbHBIX M MPAKTHUECKUX 3afad,
MPUMEHSITh HA3BaHHBIE MOJEJbHbIE TPEACTABJICHUS IJIs BBISIBJIEHHS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIEeCTB U XUMUYECKUX PEaKIIUM.

2) 6azoBbIe HCCIEI0BATE IbCKHE AeHCTBHA:

BJIAJIETh OCHOBAMH METO0OB HAyYHOTO TIO3HAHHS BELIECTB U XUMHUECKHIX PEaKLIHIA;

dopMynHpOBaTE LeJM M 3a0a4d HCCIICAOBAHMS, HWCIOJb30BaTh IMOCTABJIEHHBIE M CAMOCTOSTEJIEHO
copMyTMpOBaHHbIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI AJis1 JOPMHUPOBAHHS TUIIOTE3BI 10
MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYKISHHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJILHOTO IUTAHUPOBAHUS M TPOBEICHHS YUYSHHUYECKHX O3KCIIEPUMEHTOB,
COBEpPLISHCTBOBATh YMEHHUsS] HAOMIOATh 32 XOJOM MPOLIECCa, CAMOCTOSITEIbHO MPOTHO3HPOBATh €ro Pe3yJbTar,
¢dopmyupoBaTh 000OIIEHHS U BBIBOABI OTHOCUTENBEHO TOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHUS, COCTABIISTh
000CHOBaHHEIN OTUET O MPOJIENIAHHON paboTe;

npuoOpeTaTh OMBIT yYEHHYECKOH HCCAeIOBATEIbCKOM W MPOEKTHOH eATeNIbHOCTH, MPOSBIISTH
CHOCOGHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOOB PELIeHHs MPAKTHUECKUX 33/1a4, MPUMEHEHHIO
Pa3NUYHBIX METOIOB IMO3HAHUS.

3) pa6ora ¢ napopmanuei:

OPHEHTHPOBATbCS B  PAa3IMYHBIX HCTOYHHKAX wuH(poOpMaluy (HAy4YHO-TIOMyJISIpHAsl — JIUTEpatypa
XUMHYECKOTO COIEpIKaHHs, CIpaBOYHble TMOCOOus, pecypchl HMHTepHeTa), aHAIU3UPOBaTh WH(POPMALIUIO
PasNUYHBIX BUIOB U ()OPM IPEACTABJICHHS, KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTH U HEMPOTUBOPEYHNBOCTb;

(GopMyIHpOBaTE 3ampoOChl M MPUMEHITh pa3iMYHble METOAbl NMPU TOHCKe W 0TOOpe HH(popMAaLwH,
HEeOOXOIUMOM JIJIs BBITIOJTHEHHSI yUeOHBIX 3a/1a4 ONPeAeEHHOTO THIIA,

npuoOpeTaTh OIBIT HKCMOJBb30BaHUS HH(POPMALIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M Pa3IHYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (opMy mpenctaBieHus HHpopMaruu (CXeMmbl, TpaguKH,
QUarpaMMel, TaOJHULbI, PUCYHKH U APYTHE);

HCMOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPENCTBA MPH paboTe ¢ XUMHUYeCKOH nH(popMaLiel: MPUMEHSITh
MexXmpeaMeTHele  (puU3MUecKMe W MaTeMaTH4YeCKHe) B3HAaKh U CHMBOJIBI, (OpMyJibl, abOpeBUATypBI,
HOMEHKJIATY DY,

MCMOJIb30BaTh 3HAKOBO-CUMBOJIHUECKHE CPECTBA HATJISTHOCTH.

KoMMyHHKATHBHBIE YHHBEPCAIbHBIE YUeOHbIe 1efCTBHA:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY KIaeMOl TeMBbI B XO/1€ AHAJIOTa H/HJTH TUCKY CCHH, BBICKA3bIBATh
uneu, GopMyJIUpOBaTh CBOU MPEAJIOKEHHS OTHOCHUTENIFHO BBITTOJHEHHS TIPEAJIOKEHHOM 3aauHu;



BBICTYTIATh C TIpe3eHTallUel Pe3yIbTaTOB MO3HABATEIBLHON NEeITeIbHOCTH, TOJMYUYEHHBIX CAMOCTOATEHEHO
WJIH COBMECTHO CO CBEPCTHHUKAMH TMPH BBLIMOJHEHHH XHUMHUECKOTO 3KCIIEPUMEHTA, MPAKTHUYECKOW paboThI MO
HCCIIEOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3aliiu y4eOHOro mpoekTa, U (GopMyIHpOBaTh BHIBOIBI 10
pe3yabTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHHUSA TO3WIMH B XOZe OOCyXIeHus U oOMeHa
MHEHHSMH,

PeryisaTHBHBIE YHHBEpPCAILHbIE YyueOHbIE TeHCTBHA:

CaMOCTOSTENILHO TUTAHWPOBAThL U OCYINECTBIIATH CBOI TO3HABATENLHYIO NEATENILHOCTh, OTpenenss eé
LIEJTU U 33a7a4d, KOHTPOJHMPOBATE U TO Mepe HeOOXOAUMOCTH KOPPEKTHPOBATH TPENJIaraeMbiil aJrOpHUTM
JEHACTBHUI MPH BIMOJHEHUH YUeOHBIX H MCCIIEIOBATENILCKUX 3a/1a4, BeIOUpaTh HanOosee 3pdexTrBHbIN Crtocod
UX peleHus ¢ YUETOM TOJTyYeHUs] HOBBIX 3HAHUH O BeIeCTBaX U XUMHUECKUX PEaKIUsX;

OCYINECTRIIATE CAMOKOHTPOJIb NeITeIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOIIEHKH.

IHNPEAMETHBIE PE3YJIBTATHI

IIpenMeTHbIe pe3yNbTAaTEI OCBOSHHS TPOTPAMMBI MO0 XUMUH Ha YTy ONIEHHOM YPOBHE HA YPOBHE CPEHETO
00111ero 00pa3oBaHUs BKIIIOUAIOT crienuduyeckue it yueOHOro npeaMera « XuMUsy HaydHbIe 3HAHHS, YMEHUs
U CcrocoObl NeUCTBUH TIO OCBOEHHIO, MHTEPIIPEeTAallMd W MNpeoOpasoBaHUIO 3HAHWM, BUABI JASATEIBHOCTU IO
MOYYEHUIO HOBOTO 3HAHWS W MPUMEHEHHIO 3HAHWUN B PA3IMUHBIX YUeOHBIX CUTYaIUAX, a TaKKe B PeallbHbIX
JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ XHUMHel. B mporpaMMe nmo XUMHUH NpeIMETHBIE PE3YJTbTAThI MPEACTABIEHBI
O TOaM U3y YeHHS.

10 KJIACC

[IpexMmeTHEIE pe3ympTaThl OCBOCHUS Kypca « Opranudaeckas XUMUS OTPAXKAOT:

c(hOopMHPOBAHHOCTh MPEACTABICHUI. O MECTE W 3HAYCHHUU OPTaHUYCCKOW XHMHU B CHCTEME CCTCCTBCHHBIX
HayK u €€ pojad B OOCCICUCHHHM YCTOHYMBOTO PAa3BUTHS 4YCIOBCUSCTBA B PCIICHUH MPOOJIEM 3KOJIOTHUCCKOM,
3HCpI‘€TI/I‘ICCKOI\/'I u HI/IH.[CBOI\/'I 6630HaCHOCTI/I, B pa3sBUTHUU MCIUIHNHBI, CO3JaHUU HOBBIX MATCPUATIOB, HOBBIX
HCTOYHUKOB JHEPTUH, B 0OCCICUCHUH PALMOHATIBHOTO MPUPOIONONb30BAHM, B (JOPMHUPOBAHHH MHPOBO33PCHUS U
00IIIeH KYIBTYPH YCTOBCKA, 4 TAKKE IKOJOTHUCCKH OOOCHOBAHHOTO OTHOINCHUSA K CBOCMY 370POBBIO M MPHUPOTHOM
cpene;

BJIaQACHUC CUCTCMOM XUMHUYCCKUX 3HaHI/II\/'I, KOTOpasd BKIOYACT. OCHOBOIIOJIAraromuc OoHATUA — XUMMWYCCKUH
3JCMCHT, aTOM, SIAPO M 3JICKTPOHHAs 000I0YKA aToma, S-, p-, d-aTOMHBIC OpOUTAIH, OCHOBHOS M BO30YKIEHHOS
COCTOSIHUSL aTOMa, THOPHAM3AIMS ATOMHBIX OpPOHMTAJCH, MOH, MOJCKYJA, BAJICHTHOCTH, DJCKTPOOTPHIIATSIEHOCTS,
CTCTICHb OKHCICHMS, XHMHYUCCKAsd CBA3b, MOIb, MOJIIpPHAs Macca, MOJPHBIH OO0BEM, VYITICPOAHBIH CKEICT,
(YHKIMOHANBHAS TPYIIA, PAIUKATI, CTPYKTYPHBIC (GopMybl (Pa3BEPHYTHIC, COKPAIIEHHBIC, CKCIICTHRIC), H30MCPHS
CTPYKTYpPHAasT U MPOCTPAHCTBCHHAS (FCOMCTPUYECKAS, ONTHYCCKAs), M30MCPbHI, TOMOJOTHYCCKHHA PsiI, T'OMOJIOTH,
YTICBOJAOPOIBI, KHCIOPOI- H a30TCOACPIKAINNEC OPTAHHUCCKUE COCTUHCHIS, MOHOMED, TIOJMMED, CTPYKTYPHOE 3BCHO,
BBICOKOMOJICKYIIPHBIC COCAUHCHUS, TCOpUH, 3aKkoHbl (nepuoguucckuii 3axon J|. 1. Menaencesa, Teopust CTpOCHUS
opranmueckux BemecTs A. M. Bytneposa, 3akoH COXpaHCHHS MacChl BEIICCTB, 3aKOH COXPAHCHHUS WM TPEBPAICHUS
OHCPIUU Ipyu XUMHYCCKUX pCaKHI/IHX), 3aKOHOMCPHOCTH, CHUMBOJIMYCCKHUHU SI3BIK XUMUHU, MUPOBO33PCHUYCCKUC 3HAHU,
JICKAIMUC B OCHOBC MMOHUMAaHUA MPUIUHHOCTH U CUCTCMHOCTH XUMHUYCCKUX HBHGHHﬁ; OpPCACTABJICHUA O MCXaHU3Max
XUMHYCCKHUX pCaKLII/II\/'I, TCPMOAUHAMUYICCKUX U KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O B3aNMMHOM
BIMSHUH aTOMOB H TPYIII aTOMOB B MOJEKYJIax (MHAYKTHBHBIH U Me3oMepHbIH 3¢dekTrl, opuentanTsl | u 1l poxa);
(haKTONOTMYCCKHUE CBCACHWSA O CBOMCTBAX, COCTAaBe, MOJYUCHHM W OC30MACHOM HCTIONB30BAHUH BAKHCHIIHX
OpraHnvICCKUX BCINCCTB B 6bITy nu HpaKTI/I‘ICCKOI\/'I ACATCIPHOCTH YCIIOBCKA, O6H.[I/IX HayYIHBIX ITPUHOHUIIAX XUMHICCKOIO
MPOU3BOACTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPabOTKU HE(TH);

C(I)OpMI/IpOBaHHOCTL yMeHI/II\/'I: BBIABJIAATE XAPAKTCPHBIC MPU3HAKHU HOHHTI/II\/'I, YCTAaHAB/IUBATE WX B3aUMOCBA3b,
HUCMOJB30BaTh COOTBCTCTBYIOIUC MOHATHSA IIPU OTTUCAHUU COCTaBa, CTPOCHUA U CBOICTB OpPTraHUYCCKUX COCﬂHHCHHﬁ;

c(hOpMHPOBAHHOCTD YMCHHI:

HCHONB30BaTh XHUMHYCCKYI0 CHMBOJHMKY AN COCTABJICHUS MOJICKVJSIPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTHIX,
COKPAIIEHHBIX U CKEJICTHBIX) GOPMYIT OPraHHICCKUX BEIICCTB;

COCTABJISITH YpaBHCHUA XUMHUYCCKUX peaKLII/Iﬁ nu PacCKpbIBaThb nux CYLIHOCTD! OKHUCIUTCIBHO-
BOCCTAHOBHTCIBHBIX PEAKIUH TIOCPEACTBOM COCTABICHHS JJICKTPOHHOTO OajaHCa dTUX PCaKIMM, PCaKI[Hi MOHHOTO
oOMEHa yTEM COCTABJICHHS WX MOJTHBIX M COKPAINEHHBIX HOHHBIX YPABHCHHH;

HU3roTaBIvuBaTh MOACIHU MOJICKYJ OPraHudICCKUX BCHICCTB AJII HWIUIHOCTPALIMKM HUX XHUMHUUYCCKOIO U
MPOCTPAHCTBCHHOTO CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMCHHH: VCTAaHABIMBATh MPHHAAICKHOCTh HM3VUCHHBIX OPraHHYCCKHUX BEINCCTB MO HX
COCTaBY M CTPOCHHUIO K ONPEACICHHOMY KIACCY/TPYIIE COCIWHCHUH, NaBaTh MM HA3BaHHS MO CHCTCMATHYCCKOM
HomeHknatype (IUPAC) w npuBOIuTh TpHBUANBHBIC HA3BaHMS A1 OTICIBHBIX MPEACTABUTCICH OPraHUYCCKUX
BCIIECTB (JTUICH, ALETWICH, TONYOJ, TMULCPHH, STHICHIVIUKONb, (QeHONI, (OpPMaIbICTHA, alCTaIbICTHA, ALCTOH,
MYpaBbHHAS KHCIOTA, VKCYCHAs KHCIOTA, CTCAPUHOBAsS, OJICHHOBAS, MATbMHTHHOBAS KHCIOTHI, IJIMLWH, ANaHUH,
ManpTo3a, PPyKTO3a, AHUITUH, AUBUHII, H30TIPEH, XJIOPOIPEH, CTUPOT U APYTHE);

c(hOPMHPOBAHHOCTh YMCHIS ONPEACIIATh BUA XUMUUICCKOH CBA3HM B OPraHHMUYCCKUX COCIUHCHUAX (KOBAICHTHASL
Y MOHHAS CBS3b, G- H TT-CBSI3b, BOAOPOIHAS CBA3b);

c(hOPMHPOBAHHOCTh YMCHHS NPUMCHATh MOJOXKCHUSA TEOPHH CTPOCHMS OpPraHuuccKuxX Bemects A. M.
Byraeposa ans oObsIcHEHNS 3aBUCHMOCTH CBOMCTB BEILICCTB OT MX COCTABA M CTPOCHHS,

c(hOpPMHPOBAHHOCTh YMCHHH XapakTepU30BaTh COCTAB, CTPOCHHE, (PH3MUMECKHE W XHMHYECKHE CBOMCTBa
TUIOMYHBIX TPEACTABUTEICH Pa3IMYHBIX KJIACCOB OPTraHWYECKHX BCLICCTB. AIKAHOB, LMKIOATIKAHOB, ATKCHOB,
aNKaJUCHOB, AJTKHHOB, APOMATHYCCKHX VIJICBOAOPOJOB, CHHPTOB, AlbACTHIOB, KETOHOB, KapOOHOBBIX KHCIOT,
MPOCTBIX U CIOXKHBIX 3HPOB, KUPOB, HUITPOCOCANHCHUH U AMHHOB, AaMHHOKHUCIIOT, OCIKOB, YITICBOJAOB (MOHO-, TU- U
MOTUCAXAPHUIOB), HITIOCTPHPOBATh TCHETHUCCKYEO CBA3b MEXKIY HUMU YPABHEHUAMH COOTBETCTBYIOIINX XUMHUCCKUX
peaxuuii ¢ UCTIONB30BAHUEM CTPYKTYPHEIX (popMy;

c(hOpPMHPOBAHHOCTh YMCHHS MOATBEPKAATE HA KOHKPETHBIX NMPUMEPAX XapakTep 3aBHCHMOCTH PECaKLIMOHHOU
CHOCOOHOCTH OPraHWYCCKUX COCAMHEHHWH OT KPATHOCTH W THIA KOBAJCHTHOH CBA3H (OG- M T-CBS3H), B3AHMHOTO
BJMSHUS aTOMOB H TPVIII ATOMOB B MOJICKYIaX;

c(hOpPMHPOBAHHOCTh YMCHHUS XaPaKTCPHU30BATh UCTOYHUKH YIVICBOJOPOIHOTO CHIPbs (HE(Th, IPUPOIHBIN ras,
VIOJIb), CIOCOOBI €ro nepepaboTKH U NPAKTHYCCKOE MPUMEHEHNE POAYKTOB NMepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJACHUSA CUCTEMOW 3HAHUH O €CTCCTBCHHO-HAYUHBIX METOJAX IMO3HAHUS — HAOIIOACHHH,
HU3MEPEHHH, MOACIUPOBAHUH, KCIICPUMEHTE (PCaTbHOM U MBICIICHHOM) H YMCHUS IPUMCHATD 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMCHHS TNPHUMCHATh OCHOBHEIC ONEPALMH MBICIUTCIBHOH ACATEIPHOCTH — AHANIN3 U
CHHTE3, CpaBHCHHE, 0DOOIICHUE, CUCTCMATH3ALUIO, BBISBICHHC MPUYMHHO-CICACTBCHHBIX CBA3CH — IJIS M3yUCHHS
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKLIUT;

c(hOPMHPOBAHHOCTh YMCHHI: BBISBIATh B3AUMOCBS3b XUMHUCCKUX 3HAHHH C TIOHATHAMH H HPECACTABICHHSIMU
JPYTUX €CTCCTBEHHO-HAYYHBIX NPEAMETOB LI O0Nice OCO3HAHHOrO MOHUMAHUS CYITHOCTH MAaTCPUATBHOTO CAHHCTBA
MHpa, UCTIONB30BATh CHCTEMHBIC 3HAHHUS MO OPTaHWYCCKOM XUMHH 1S OOBSCHCHHSA W MPOTHO3HPOBAHUS SIBICHHUH,
HMCIOINUX €CTECTBCHHO-HAYYHYIO PHUPOAY;

c(hOpMHPOBAHHOCTh YMCHUI: MPOBOIUTH PACUETHl MO XUMHYCCKHM (OPMYJIAM M VPABHCHHAM XHMHUYECCKHX
peakuil ¢ HCTIONb30BaHHEM (PH3MYECKHX BETUUMH (Macca, 00BEM Ta30B, KOMHUSCTBO BEINECTBA), XaPAKTEPU3YIOIIUX
BCIICCTBA ¢ KOJMYCCTBCHHOU CTOPOHBI: PacuEThl MO HAXOXKICHHIO XUMHUYCCKOH (HOPMYIBI BEINECTBA MO W3BECTHBIM
MACCOBBIM JOJSAM XUMHUICCKHX SJICMEHTOB, IPOIYKTaM CTOPAHM, IFIOTHOCTH Ta3000pa3HBIX BEIICCTE;

c(hOpPMHPOBAHHOCTh VMCHHH: MPOTHO3UPOBATh, AHATH3UPOBATE M OLICHHBATE € MO3HLHUH SKOIOTHUCCKON
0C30MaCHOCTH TIOCTEACTBUA OBITOBOW W NPOHM3BOACTBCHHOH NCATCIBPHOCTH YCIOBCKA, CBA3AHHOH C mepepaboTKOH
BCILIECTB, HCTIOIb30BATh MONYUCHHBIC 3HAHUS ISl IPHHATHS IPAMOTHBIX PEIICHHH MPOOIEM B CUTYALMAX, CBA3AHHBIX
C XUMUCH,

c(hOpPMHPOBAHHOCTh YMCHHI CaMOCTOSATCIBHO IUIAHUPOBATh W NPOBOAUTh XHUMHUYCCKUH SKCICPUMCHT
(monyueHWe W W3VUCHHE CBOMCTB OPraHWYCCKUX BCLICCTB, KAYCCTBCHHBIC PECAKIHMH YIICBOAOPOIOB Pa3IUYHBIX
KJIACCOB U KHCIOPOACOACPKAIIMX OPTaHHYCCKHIX BEIIECTB, PEIICHHE SKCIIEPHUMEHTANBHBIX 334a4 MO PaclOo3HABAHUIO
OPraHUYCCKUX BCIISCTB) C COOJIOACHHUECM MPABHJI OC30MACHOrO OOpaIlCHUs ¢ BELICCTBAMH W J1aA0OPATOPHBIM
obopyaoBaHueM, (GOpPMYIUpPOBAaTh ILEIb HCCIACAOBAHHA, NPEACTABIATE B pasnuyHod Qopme pe3yabTarsl
SKCIICPUMCHTA, aHATTH3UPOBATE % OLCHUBATE UX JOCTOBCPHOCTB;

c(hOpMHPOBAHHOCTD YMCHHI:

COOM0JAaTh MPaBUIA SKOJIOTHUCCKU 1E7€C000Pa3HOTO MOBEACHHUS B OBITY H TPYAOBOH ACATCIBHOCTH B LIETIX
COXPAaHEHHUA CBOETO 30POBb, OKPYKaIOLIEH MPUPOAHOU Cpeabl U AOCTHKEHUS €€ YCTOMUMBOrO Pa3BUTHA,

OCO3HABATh OMACHOCTh TOKCHUECKOTO ACHCTBHS HA JKUBBIC OPTaHU3MBI ONPEICIEHHBIX OPTaHHYECKHX BEIICCTB,
moHUMas cMBICT Ttokaszaresst [TIK;

AHATM3UPOBATh LEICCOO0PA3HOCTh MPUMCHEHHS OPraHWYCCKHX BEIICCTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PCHHUS COOTHOIICHHUS PHCK-TIONbB3a;

Cc(hOpPMHPOBAHHOCTE YMCHHU. OCYIISCTBIATh LICJACHAMPABICHHBIM IMOUCK XHUMHYCCKOW wuHpOpManmu B
Pa3MHYHBIX WCTOYHUKAX (HayyHad M y4eOHO-HaydHas TUTEpaTypa, cpeacTea MaccoBod mHbpopmanuu, MHTEpHET M



JPYTUE), KPUTHYCCKU aHAIM3HPOBATh XUMHYCCKYIO HH(popMmanmio, nepepabateiBaTh €€ W HCHONB30BATh B
COOTBETCTBHH C MOCTABJICHHOU VUcOHOH 3a1aucii.

11 KJIACC

IIpenmetHsie pe3ysbTaTsl OCBOSHUS Kypca « O0mas 1 HeopraHu4IecKasi XUMHUSD) OTPAKAOT;

C()OPMHPOBAHHOCTh MPEACTABJCHHUNA: O MAaTEPUATBLHOM eOUHCTBE MHpPa, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJIGHUH NPUPOIBI, O MECTe M 3HaYEeHHH XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ POJI B
ofecrieueHHH YCTOMUYHUBOTO PAa3BUTHS, B PEIleHHH MPOOJieM 3KOJOTHYECKOH, SHEPreTUUeCKOW W MHINEBOM
0e30MmacHOCTH, B PAa3BUTHU MEOUIIMHBI, CO3MAHUM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB JSHEPTUH, B
o0ecCrieyeHnH PaLMOHAJIBHOTO TMPUPOAOMOJIB30BaHUS, B (POPMUPOBAHUN MHPOBO33PEHHS] U OOLIEH KyJbTyphI
YeJIOBEKa, a TAKKe KOJIOTHIEeCKH 0O0CHOBAHHOTO OTHOLIEHUS K CBOEMY 30POBBIO U TIPUPOIHOM Cpene;

BJIafIECHUE CHUCTEMOM XHUMHYECKHMX 3HAaHHUM, KOTOpPas BKJIIOYAET. OCHOBOMNOJAralIlHe I[OHATHS —
XUMHYECKHI JIEMEHT, aTOM, SIPO aTOMa, U30TOMbI, 3JIeKTPOHHAs 000JI0UKa aToMa, S-, -, d-aTOMHBIE OpOUTAITH,
OCHOBHOE U BO30YXXKOEHHOE COCTOSHHS aroMa, TUOpUAau3alvs aTrOMHBIX OpOWTajei, HOH, MOJIEKyJa,
BAJIEHTHOCTh, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCJIEHHS, XHMHYecKas CBsi3b (KOBAJIEHTHAsi, HOHHAs,
MeTaJUTNYeCKasi, BOIOPOAHAs), KPUCTAUIMUECKAs PEeIIeTKA, XUMHYeCKas Peakius, PacTBOP, JJIEKTPOJIUTHL,
HEdJIEKTPOJIUTEI, SJEKTPOJIUTUYECKas] OUCCOLMALNS, CTeleHb AUCCOLMALMM, BOAOPOAHBIN IOKA3aTellb,
OKHUCJTUTEJIb, BOCCTAHOBUTEJNb, TEIUIOBONW 3(PPEeKT XUMHUYECKOHW pPEeakLHH, CKOPOCTh XUMHYECKOW peakivH,
XUMHYECKOE PABHOBECHE; TEOPHUH U 3aKOHBI (TEOpPHs 3JIEKTPOJUTUIECKON AUCCOLIMALINY, TEPHOANYECKUN 3aKOH
AN, MeHneneeBa, 3aKOH COXpPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHHS U IPEBPALlCHUs JHEPTHUU IPHU
XUMHYECKUX PeaKLMsX, 3aKOH MOCTOSHCTBA COCTABa BEIIECTB, 3aKOH JEHCTBYIOIIUX MAcC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33pEHUSCKHUE 3HAHUS, JIeKallie B OCHOBE MOHUMAHMS MPUYUHHOCTA U
CHUCTEMHOCTH XUMHUYECKUX SIBJICHHUM, COBPEMEHHBIE MPEACTABICHUS O CTPOSHMH BEILleCTBA Ha ATOMHOM, HOHHO-
MOJIEKYJSIPHOM M HAAMOJIEKYJIIPHOM YPOBHSX, MPEACTABIEHUS O MEXaHH3Max XUMHYECKHX pPeakLuH,
TePMOAMHAMUYECKUX W KHHETUYECKHMX 3aKOHOMEPHOCTSX HX TMPOTEKaHHs, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpax M MAUCIEPCHBIX CHUCTeMax; (aKTOJOTMYeCKHe CBEISHHs O CBOMCTBAX, COCTaBe, MOJIYYEHHH H
6e30MmacHOM HCHOJIb30BAHUN BAKHEWIINX HEOPTAaHMYECKUX BEIIeCTB B OBITY M TMPAKTHYECKOH AESITeIbHOCTH
YeJIoBeKa, OO0INX HayYHBIX MIPUHLIUIIAX XUMHUECKOTO MPOU3BOICTBA;

C()OPMHPOBAHHOCTh YMEHMH: BBISIBJISITH XapaKTEPHble TMPU3HAKH T[IOHATHH, YCTAHABJIMBATH HX
B3aMMOCBSI3b, HCIIOJNB30BATH COOTBETCTBYIOIIME MOHITHS IPH OIUCAHMHM HEOPraHWYECKUX BEIIeCTB U HX
MpeBpAaILeHU;

c(hOPMHPOBAHHOCTh YMEHHS HCIIOIb30BATh XUMHUYECKYO CUMBOJIMKY JIJISl COCTaBJIeHUS (JOpPMyYJT BEeLIECTB
U ypaBHEHHMI XHMHUECKUX peakiui, cucremarnieckyro HomeHkatypy (IUPAC) u TpuBHaibHBIE Ha3BaHHS
OTIEJIbHBIX BELIECTB,;

C(hOPMHPOBAHHOCTh YMEHHSI OTPEAEIIATh BAJIEHTHOCTh M CTENIeHb OKUCJICHUS XUMHUYECKHUX 3JIEMEHTOB B
COSIAMHEHHSIX, BHUI XHUMHYECKOW CBs3W (KOBAJICHTHAsi, HOHHAs, METAJUINYEeCKas, BOAOPOAHAs), THII
KPUCTAJUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

Cc(OPMHPOBAHHOCTh YMEHUsI OOBSICHATh 3aBUCHMOCTb CBOWCTB BEILIECTB OT BHAA XHUMHUYECKOH CBS3H U
TUTIA KPUCTAUTMIESCKON peréTky, OOMEHHBIN U TOHOPHO-aKLENITOPHBIA MEXaHU3Mbl OOPa30BaHUsI KOBAIIEHTHOM
CBSI3H;

Cc(OPMHPOBAHHOCTh YMEHHH KJIACCU(PULIMPOBATh. HEOPraHHYeCKHe BeIlecTBA IO HX COCTaBy,
XUMHYECKHe PEakUud MO PasIMYHBIM MPU3HAKaM (YHCIy U COCTaBy PEardpyrollyuX BEIIECTB, TEIUIOBOMY
s dexty peaxiuv, U3MEHEHHIO CTElEeHEH OKHCIIEHHs JJIEMEHTOB, OOPaTMMOCTH, YYaCTHIO KaTaiu3atopa Hu
OpPYTHE), CaMOCTOSITEJIbHO BBIOHMPATh OCHOBAaHHUS M KPUTEPUH [JIs KJIACCU(HUKAIIMKA H3yYaeMbIX BEIIECTB U
XUMHYECKUX PEAKITHH;

c(hOpMHUPOBAHHOCTh YMEHHS pAaCKpbIBaTh CMBICT TMepuoguueckoro 3akoHa JI. WM. Menneneesa wu
JEeMOHCTPHPOBATE €r0 CHCTEMATH3HUPYOLIYIO, OOBSICHUTEBHY IO H IIPOTHOCTHYECKY IO ()Y HKLIHH;

C(OPMHPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh JJIEKTPOHHOE CTPOSHHE aTOMOB U MOHOB XHUMHUECKHX
3JIEMEHTOB MepBOTO—4eTBEPTOTO TepuoaoB llepuonmueckoit cucremsr J[. M. MenpmesneeBa, UCIONB3yS HOHSITHS
«IHEPreTHYeCKue YPOBHW», «IHEPreTHYeCKHe MOAYyPOBHH», «S-, p-, d-arOMHbIe OpOUTATN», «OCHOBHOE H
BO30YKAEHHOE DJHEPreTUYeCKHe COCTOSIHHS aToMa»; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB



XUMHUYECKUX JJIEMEHTOB U WX COENWHEHWN 10 mnepuwomaMm u rpyrnmam Ilepumommueckoit cuctemsr . W
MeHnpeneena, BAJIGHTHBIE BO3MOKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOSHHS MX 3JISKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHHIl. XapaKTepHU30BaTh (OMHUCHIBATH) OOLIHME XHUMHYECKHE CBOMCTBA BELISCTB
Pa3IMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHHE T'E€HETHYECKOH CBSI3M MEKAYy HEeOpPraHuYeCKUMHU
BEUIECTBAMH C TTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUIESCKUX PEaKLINT,

C()OPMHPOBAHHOCTh YMEHHSI PAaCKphIBATh CYLIHOCTb. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKLHA
MOCPEACTBOM COCTABJICHUS AJICKTPOHHOTO OajaHca »dSTHX peakUWd, peaknuii HOHHOro oOMeHa IyTéM
COCTaBJeHMs] WX TOJHBIX M COKPAmIEHHBIX HMOHHBIX ypPaBHEHUN; peakuuid THAPOJN3a; pPeaKuuid
KOMILIEKCO00pa3oBaHus (Ha MpuMepe TMAPOKCOKOMILIEKCOB LIHKA U AJTIOMHHU ),

c(hOPMHPOBAHHOCTh YMEHHSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKLHH ¢ YUETOM UX
SHEPreTHUSCKUX XapaKTePUCTHK, XapakTep HU3MEHEHUs CKOPOCTH XHMHUYECKOW Peakuydd B 3aBHCUMOCTH OT
pasnuyHbIX (AKTOPOB, & TAKXKe XapaKTep CMELISHHs XHMHUYECKOTO pPABHOBECHS IMOJ BIIUSHHEM BHELTHHX
Bo3neiicteuii (mpuuiwn Jle [latense),

C()OPMHPOBAHHOCTh YMEHHS  XapaKkTepU30BaTb XHMHUYECKHE PEaKLMH, JeKallhe B  OCHOBE
MPOMBIIIJICHHOTO TIOJIyUYeHHs] CEepHOM KHCIOTHI, aMMHaka, OOIIHe Hay4Hble NPUHLUINB XUMHYECKHX
TPOM3BOACTB; 11eJIECO00PA3HOCTh MPUMEHEHHS HEOPTaHWMUYECKHX BEIECTB B IMPOMBIIUIEHHOCTU U B OBITY C TOUKH
3peHUs] COOTHOIICHHUS PUCK-TIONb3A,

c(OPMHPOBAHHOCTh BJIANEHUS CUCTEMOM 3HAHUH O METOJaX HAay4HOTO TMO3HAHHUS SIBJIEHHH MPUPOABI —
HaOJIIOIeHHe, W3MEpPeHHe, MOMAEIUPOBAHUE, OJKCIIEPUMEHT (peajbHbIi M MBICJICHHBIH), HCIOJB3yEMbIX B
€CTeCTBEHHBIX HAyKaX, YMEHHsI IPUMEHSITh STH 3HAHUS MPU SKCIEPUMEHTATEHOM HCCIISIOBAHNUH BEIIECTB M IS
0OBSICHEHNS] XUMHYECKHUX SIBJIEHUH, UMEIOIINX MECTO B IPHUPOIE, MPAKTUIECKON NEATEIbHOCTH YeJIOBeKa U B
TTIOBCETHEBHOM JKHU3HM,

C()OPMHPOBAHHOCTh YMEHHsS BBISBIIATE B3aUMOCBS3b XHUMHUECKHX 3HAHHA C TOHATHSIMH U
MPEICTABICHUSAMA APYTHX eCTeCTBEeHHO-HAyYHBIX TMpPenIMeToB Uil 0ojiee  OCO3HAHHOTO TMOHWMAaHUS
MaTepuaIbHOrO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI C UCTIOIb30BAHHEM MOHATHI «MacCOBast OJIS BELECTBA
B PacTBOpE» U «MOJISIpHAs KOHLISHTPALMsD»; MacChl BemecTBa Win 00béMa rasa mo M3BECTHOMY KOJHMYECTBY
BEIeCTBA, Macce WM OObEMY OIHOIO M3 YYACTBYIOUIMX B PEAKLHH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuy,
3HAYEHHs BOJOPOIHOTO TOKA3aTellsl PACTBOPOB KHUCJIOT U IIeJIOUei C M3BECTHON CTETeHBIO THUCCOMALINN, MACChI
(00BbéMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKLIMH, €CJIH OHO M3 UCXOIHBIX BELISCTB NAHO B BHIE PacTBOpA C
ornpeneséHHON MacCOBOM OJIel paCTBOPEHHOIO BEIECTBA HITH aHO B M30BITKE (MMEET MPUMECH); JOJM BBIXOA
MPOAYKTA PeaKuy;, 0O0bEMHBIX OTHOIIEHUH Ira30B;

Cc(OPMHPOBAHHOCTh YMEHHUH. CaMOCTOSITEJIbHO IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHUH 3KCIIEPUMEHT
(MpoBefeHrEe peakLii HOHHOTO OOMeHa, MOATBEPKACHHE KAueCTBEHHOTO COCTAaBA HEOPTaHWUYECKHX BEILECTB,
OmpenesieHHe CpPeabl PACTBOPOB BEIIECTB C MOMOIIBIO WHAWKATOPOB, U3YUSHHUE BJIMSHUS PA3IHUYHBIX (PakTOPOB
Ha CKOPOCTb XHMHYECKON peakIMH, pelleHHe OKCIIEPUMEHTAIbHBIX 3amad 1o Temam «Mertammey u
«Hemertayuiely) ¢ coOmomeHueM TmpaBwil 0Oe30macHOro oOpauieHus C BellecTBaMH U J1JaOOpaTOPHBIM
obopynoBanueMm, (OpMyJHpOBATh LiEjdb MCCIEOOBAHHS, MPEACTABISATb B pasaHuHONW (OpMe pe3yJIbTaThl
SKCIIEPUMEHTa, AaHAJIM3UPOBATH U OLIEHUBAThH MX TOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTb YMEHHUI: COOIONATh MPABUJIA MMOJIb30BAHUS XUMHUYECKOHN MOCYI0N U J1a0OPATOPHBIM
obopynoBanrem, oOpaleHns C BeIIeCTBaMH B COOTBETCTBHU C MHCTPYKLMSIMH I1O BBITIOTHEHHIO J1a0OpaTOPHBIX
XUMHYECKHUX OTBITOB, SKOJIOTHUYECKH LIEIecO00pa3HOro MOBeNeHUs B OBITY M TPYIOBOM NESATENLHOCTH B LEJISTX
COXpaHEeHHUs CBOETO 3[I0POBBS, OKPYIKAIOIIEH TPUPOAHON Cpedpl U IOCTHKEHUS €€ YCTOWYHMBOTO Pa3BUTHS,
OCO3HaBaTh OMACHOCTh TOKCHYECKOrO IEHCTBUS HA >KUBBIC OPTaHU3MBI OMPEACNIEHHBIX HEOpPraHuveCKHUX
BelIeCTB, MOHUMast cMbIct mokaszarens [TJ1K;

C(OPMHPOBAHHOCTh YMEHHIA: OCYINECTBJIATH LICJEHANPABIECHHBIH MOUCK XUMHYECKOH HH(pOpMAIHU B
PasNUYHBIX UCTOYHMKAX (HAy4yHas ¥ y4ueOHO-HayyYHAas JIUTEPATypa, CpeacTBa MaccoBoi uHpopmarnu, MHTEpHET
U OpPYTHe), KPUTHUYECKH aHAJU3HUPOBATh XUMHUECKYI0 HH(pOpMAaIHio, nepepabaTeiBaTh €€ W UCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHOHN y4eOHOM 3amayei.
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