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HJIaHpreMLIe PeE3yJIbTATbl OCBOCHUS yqeﬁﬂoro nmpeamerTa «XHMHUSD

N3ydyenne XuMHuM 1O JTaHHOW MporpaMMe CIoCOOCTBYET (OPMUPOBAHUIO y YUYAIIMXCS JTMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEAMETHBIX Pe3yJIbTaTOB 00y4YeHUs1, COOTBETCTBYOIMMX TpeboBanusm OI'OC COO.

Jluunocmmnuie pezynomamoi:

1) poccHiicKyI0 Tpa)KIaHCKYIO0 WACHTHYHOCTh, NAaTPHOTH3M, YBOKEHHE K CBOEMY HApOJIy, UyBCTBA
OTBETCTBEHHOCTH mepea PoauHol, TropAocTH 3a CBOM Kpaif, cBoro PoauHy, mpomuioe u HacTosuiee
MHOTOHAIIMOHAJILHOTO Hapoa Poccun, yBakeHHe rocyJapCTBEHHBIX CHMBOJIOB (Tep0, diar, rumH);

2) TpakJaHCKYyI0 MO3UIMI0 KaK AaKTUBHOTO M OTBETCTBEHHOIO YJ€Ha POCCHUHCKOro OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTHTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH M IPAaBOMOPSJIOK,
o0Jaaoero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO TNPUHUMAIOMIETO TPAIUIHOHHBIC
HAIMOHAJIFHBIE M 00IIeUeIOBEUECKNE TYMaHUCTHYECKHE U IEMOKPAaTHUECKUE IIEHHOCTH;

3) TOTOBHOCTH K cityx)eHHnio OTeuecTBy, ero 3aimTe;

4) chopMHUpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU
U OOIIEeCTBEHHOW MpPaKTHKH, OCHOBAHHOTO Ha Juajore KyJibTyp, a TakKe pasIudHbX (opM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;

5) chopMHpPOBAaHHOCT, OCHOB CAaMOpPa3BUTUSL W  CAMOBOCIIUTAaHUS B  COOTBETCTBUU C
00IIeYeTIOBEYECKIMH [IEHHOCTSIMUA M HJIeajlaMH TPakKJaHCKOTO OOIIECTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENIbHON, TBOPUYECKON M OTBETCTBEHHOM /1€ TEILHOCTH;

6) TOJIEpaHTHOE CO3HAHHME U MOBEACHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH
IMaJor C JPYTMMHU JIIOABMH, JOCTUTaTh B HEM B3aUMOIIOHMMAHUs, HAaXOIUTh OOIIME LeIu U
COTPYAHMYATh JUISI WX JIOCTH)KEHHUS, CHOCOOHOCTh MPOTHBOCTOATH HJCOJOTHH OKCTPEMHU3MA,
HallMOHAU3Ma, KCeHO(OOUM, JTUCKPUMHUHAIMK MO  COLMAJIbHBIM, PEJIUTHO3HBIM,  PAaCOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIIMATEHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIET0 BO3pPAcTa, B3pOCIBIMH B
o0pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIe10BaTEeNbCKOM, MPOEKTHON M JPYrMX BHIAX
NesTeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJICHNE HA OCHOBE YCBOEHUS 00IIIEUEIOBEUECKUX [ICHHOCTEH;

9) TOTOBHOCTB U CHOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIe caMO0Opa30BaHUIO, HA TIPOTSKEHUN BCel
KW3HHM, CO3HATENIbHOEC OTHOIICHHWE K HEMPEephIBHOMY OOpa30BaHHIO KaK YCIOBUIO YCHEITHOU
npodeccCHOHATBLHON 1 00IIECTBEHHOH 1A TEIbHOCTH;

10) screTMdeckoe OTHONIIEHHWE K MHUPY, BKIIOYas AICTETUKY OBITAa, HAYYHOTO H TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

11) npunsITHE U peaTu3auio IIEHHOCTEH 310poBOro M Oe30macHOro oOpasa KWU3HH, MOTPEOHOCTH B
($U3MYEeCKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATUSAX CIHOPTUBHO-O3[JOPOBUTEIILHONW  JI€STENBHOCTBIO,
HETPUSATHE BPEIHBIX MPUBBIYCK: KYPEHUsI, YIIOTPEOICHHUS alIKOTOJIsI, HAPKOTHUKOB,;

12) GepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3MUECKOMY MU ICHXOJOTHYECKOMY
3I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIFOJIEH, yMEHUE OKa3bIBATh EPBYIO IIOMOIIIb;

13) oco3naHHbId BBIOOp Oyaymieil mnpodeccun U BO3MOXKHOCTEH peanu3aluid COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOIICHHWE K MPO()ECCHOHAILHOW JEATEIIbHOCTH KaK BO3MOXKHOCTH YYacTHS B
peLIEHUH JTUYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOIeM;



14) chopMUpPOBaHHOCTH  DIKOJOTHYECKOTO  MBIIUICHUS, TIOHMMAaHHUS  BIUSHHUS  COIMAJIBHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSIHHE MPUPOAHOW W COLMAIBHOW Cpelbl; MPUOOpPETEHHE OMBITa
9KOJIOTO-HAMPABJICHHON JCATEIHHOCTH,

15) OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHSTHS LEHHOCTCH
CEeMCHHOM KU3HU.

Memanpeomemmnule pe3yibmamaol:

1) yMeHue caMOCTOATENBHO OINPEAEIATh LEIH AESITEIbHOCTH M COCTaBIATH IUIAHBI AEATEIbHOCTH;
CaMOCTOATENIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JAEATEIbHOCTh; UCIOIb30BATH BCE
BO3MOXXHBIE PECYpPChI JUISl JOCTH)KEHHS IIOCTABJICHHBIX I€JIEd M peaau3alud IUIAaHOB JAEATEIbHOCTH;
BBIOMpATH YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsX;

2) yMeHHE MPOIYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IMPOILIECCE COBMECTHOM ACSITEIBHOCTH,
YUUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JIEATEIbHOCTH, 3D (PEKTUBHO pa3peiiaTh KOHPIUKTHI;

3) BnasieHWE HABBIKAMU TIO3HABATEIHHOW, y4eOHO-HUCCIIEIOBATEICKON U TIPOSKTHOM JIEATEIBHOCTH,
HaBbIKaMU pa3pelieHusi NpodieM; CIOCOOHOCTh M TOTOBHOCTh K CaAMOCTOSITEIbBHOMY IOUCKY METOJIOB
pelIeHUs PaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITI03HAHUS;

4) TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITENIbHOM MH(OPMAlMOHHO-TTO3HABATEILHOM JIeATEIbHOCTH,
BJIaJICHHE HAaBBIKAMH MOJYYCHUs HEOOXOAMMON WH(POpPMALMU U3 CIOBAapel pa3HBIX THIIOB, YMEHHE
OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX UH(POPMAINH, KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH
MH(OPMAIIHIO, TIOTYYaeMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

5) yMeHHe UCHOIb30BaTh CpecTBa MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHH (nanee -
UKT) B pemieHUH KOTHUTHMBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIMOHHBIX 3aJa4 C COOJIOJCHHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE€30MacCHOCTH, THUTHEHBI, PECypcocOEepexeHHs, IPaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

6) yMeHUe onpeAeNsaTh Ha3HaueHHe U QYHKIIUHU PAa3TUYHbBIX COIIMATbHBIX HHCTUTYTOB;

7) yMeHHME CaMOCTOSITENbHO OLICHMBaTb M IPUHUMATh PEUICHMS], ONPENENAIOIINE CTPATErHI0
MOBEJICHUS, C YUETOM T'PAXIAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BiasieHue A3bIKOBBIMH CPEACTBAMM - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJIb30BaTh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

9) BiajeHHe HaBbIKAMHM IO3HABATEJIIbHON peQUIeKCMM KaK OCO3HaHUS COBEPIIAEMBbIX NEHCTBUH U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHMI, I'PAHUIl CBOETO 3HAHUS U HE3HAHMsI, HOBBIX
MTO3HABATENbHBIX 3a/1a4 U CPEJICTB UX JOCTUKEHUS.

IIpeomemmnuie pezynvmamut 0CBOeHUs 0A30BOr0 Kypca XUMHHU:

1) chopMHUPOBAHHOCTh TPEACTABICHUII O MECTe XHMHU B COBPEMEHHON HAy4HOW KapTUHE MHUPA;
MMOHMMAaHHUE POJIM XMMUU B (OPMHUPOBAHUU KPYyro3opa U (yHKIHMOHAIBHOW IPAMOTHOCTH YeJIOBEKa IJIs
peLICHUs IPAKTUYECKUX 3a/1a4;

2) BIQJICHUE  OCHOBOIOJIATAIOIIMMH ~ XUMHYECKUMHU  TIOHSTHUSIMH, TCOPUSMH, 3aKOHAMHU |
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE XMMUYECKOW TEPMUHOIOTUEN U CUMBOJIUKOM;

3) BraJiecHue OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHHs, MCIIOJIb3yEMbIMH B XMMUH: HAOJIOJICHHUE,
OINMCaHMe, W3MEPEHHue, SKCIEPUMEHT; yMeHue o0padarbiBaTh, OOBSACHATH PE3yJIbTaThl MPOBEAEHHBIX
OTIBITOB M JIeJaTh BBIBOJABI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTh METOAbl MO3HAHUS IpPU PEIICHUU
[IPAaKTUYECKUX 3a/1a4;

4) copMHpPOBAHHOCTh YMEHHUS JaBaTh KOJMYCCTBCHHBIC OIIGHKA W TPOBOAUTH PAcu€Thl IO
XUMHUYECKUM (OpMyJIaM U YPaBHEHUSIM;

5) BnasieHHe MpaBUIaMU TEXHUKH 0€30MaCHOCTH TPH UCTIOJIb30BAHUN XMMHUYECKIX BEIIECTB;

6) chopMHpPOBAaHHOCT, COOCTBEHHOH TIO3WIMM MO OTHOIICHHWIO K XHMHUYECKOW WH(pOpMAIHH,
MTOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

B pesynbrare u3ydeHus ydeOHOro mpeamera «XUMHs» Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIITYCKHHK Ha 0230BOM YPOBHE HAayUHTCS:

— pacKphIBaTh Ha MpUMeEpax pojb XUMHUHU B (POPMUPOBAHUN COBPEMEHHOM HAyYHOU KapTHHBI MUpa
U B NIPAKTHUYECKON EATEIbHOCTH YEIIOBEKA,




— JNEMOHCTPUPOBAaTh Ha MPHUMEPax B3aMMOCBSI3b MEXAy XMUMHEH M APYTUMHM €CTECTBEHHBIMU
HayKaMu;
- pacKphIBaTh Ha IPUMEpPAxX MOJI0XKEHUS TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;

— moHuMaTh ¢usndeckuid cmeica Ilepumommueckoro 3akona J[.M. MenneneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBUCHUMOCTb CBOWCTB XHUMHUYECKHUX HJIEMEHTOB M OOpPa30BaHHBIX HMH BELIECTB OT
JIEKTPOHHOI'O CTPOEHUS aTOMOB;

— OOBACHATH NPUYMHBI MHOI00Opa3Msl BELIECTB HA OCHOBE OOILMX MPEJCTAaBICHUN 00 UX COCTaBe
U CTPOCHUH;

— INPUMEHATh IIPaBUJA CHUCTEMATUYECKOH MEXIYyHapOAHOH HOMEHKJIATyphl Kak CpelCcTBa
pa3MyeHHs U UICHTU(PUKALMY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHUYECKUX BEIIECTB KAK HOCUTENEH
UHPOPMALIUK O CTPOSHHH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIUICKHOCTH K ONPEAEICHHOMY KIIACCy
COCIUHCHMI,

— XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA 10 COCTaBYy, CTPOCHUIO U CBOICTBAaM, yCTaHABIMBATh
IPUYMHHO-CJIEICTBEHHBIE CBA3U MEX]Y JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

— TPHUBOIMTH MPUMEPH XUMUYECKUX PEAKINH, PACKPHIBAIOIINX XapaKTEPHBIE CBOMCTBA TUITHYHBIX
IpeICTaBUTENIel KJIacCOB OPraHMYECKUX BEIIECTB C IIE€JbI0 UX HIACHTU(UKAIUM U OOBACHEHUS
o0JacTu NpUMEHEHHUS;

— IPOrHO3UPOBATh BO3MOXKHOCTb NMPOTEKAHUS XMMUYECKUX PEaKLUH Ha OCHOBE 3HAHMH O THIAxX
XUMHYECKOHN CBSI3U B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHON CIIOCOOHOCTH;

— HCHOJB30BaTh 3HAHHUA O COCTaBE, CTPOCHUUM U XUMHUYECKUX CBOMCTBAX BEIIECTB IS
0€30I1aCHOTO PUMEHEHUS B IPAKTHUECKON IS TeTbHOCTH;

— MPHUBOJUTH IPHUMEPBl IMPAKTHUYECKOIO HCIOJIb30BaHUS MPOJYKTOB IepepadoTKu HepTH U
NPUPOIHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COCIMHEHHUH (TIONMATHIICHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOI'O BOJIOKHA);

— IPOBOJUTH OIBITHI [0 PACIIO3HABAHUIO OPraHMUYECKUX BEIIECTB: TJIUIEPHHA, YKCYCHON KUCIIOTBHI,
HETpeIeTbHBIX JKUPOB, TJIIOKO3BI, Kpaxmaia, OEIKOB — B COCTaBe IHUIIEBHIX NPOAYKTOB U
KOCMETHYECKUX CPEJICTB;

— BIQJETh TNpPaBWIAMH W TIpueMaMy 0e30MacHOW pabdOThl ¢ XMMHUYECKHMMH BEUIECTBAMH H
71a00paTOpHBIM 000PYI0OBaHUEM;

— yCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW pEAaKIWU M CMEIICHHS XHMHUYECKOTO
paBHOBECHsI OT pa3iIM4HBIX (PAKTOPOB C IENIBIO OMPEIENCHHUs] ONTUMAIbHBIX YCIOBUN MPOTEKAHMS
XUMHYECKHX TPOIIECCOB;

— MPHUBOAMUTH NIPUMEPHI THIPOJIN3a COJICH B MOBCETHEBHOM JKU3HU YEIOBEKA,;

— TPHUBOIAWTH  TPUMEPHI  OKHUCIHUTEIBHO-BOCCTAHOBHTENBHBIX  pEaKIUii B TPHPOJIE,
IPOM3BOJICTBEHHBIX IPOIIECccaxX U KU3HEAEATEIbHOCTH OPTaHU3MOB;

— TPHUBOJHWTH MPHUMEPHl XUMHUECKUX PEAKIMH, PACKPHIBAIOMIMX OOIIME XWMHUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — METAJNIOB U HEMETAIIJIOB;

— TPOBOJUTH PacUeThl HA HAXOXKIACHWE MOJEKYJSIpHOW (hOPMYJIBI yIIIEBOAOPOAa MO MPOAYKTAM
CTOpaHUsl U MO €ro OTHOCHTEIbHOM IUIOTHOCTH M MAaCCOBBIM JIOJIIM 3JEMEHTOB, BXOJSIIUX B €ro
COCTaB;

— BIQJeTh TpaBWIaMH O€30HacHOTO OOpalleHus C E€AKUMH, TOPIOUYMMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEICTBAMHU OBITOBON XMMHUU;

— OCYIIECTBJIATH TMOWUCK XHUMHYECKOH HMHPOpPMAlUMU 1O Ha3BaHWAM, HJIAEHTH(PHUKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKH OIIEHMBAThb M HHTEPIPETHPOBATH XUMHMUYECKYIO HH(OpMAIUIO, COJEpIKAILIYIOCs B
COOOMIICHUSX CPEICTB MacCOBOW MHPOpMAaNUH, pecypcax MHTEepHETa, HAYYHO-TIOMYJISPHBIX CTaThsIX C
TOYKU 3PEHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIEJSX BBIABICHHUS OMIMOOYHBIX CYKICHUU H
(dbopMupOBaHUs COOCTBEHHOW TIO3HIINY;

— TMpPEICTaBIATh IyTH pEHICHUS TJI00AJbHBIX NPOOJIeM, CTOSIIUX TMepea YeIOBEYECTBOM:
9KOJIOTUIECKUX, YHEPTETUICCKUX, CBIPHEBBIX, U POITb XUMHUH B PEIICHUH YTHX MPOOIIEM.



BrimmyckHuK Ha 6a30BOM YPOBHE IOJIYYUT BO3MOYKHOCTh HAYUHTHCS:

— ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCOPUYECKUX IMANAX ee pa3eUumusi;

— UCNONb308aMb  MemOoObl HAYYHO2O MNO3HAHUA NPU  BbLINOIHEHUU NPOEeKMOo8 U  YYeOHO-
UCCNe008aMeNbCKUX  3a0ay N0  U3VYEHUI)  CBOUCMS, CHOCOO08 NONYYeHUs. U  PACNO3HABAHUS
OP2AHUYECKUX 8eUjecm8;

— 00BACHAMb NPUPOOY U CHOCOOBL 0OPAZ0BAHUS XUMUYECKOU C853U. KOBALECHMHOU (NOJSAPHOU,
HENoIAPHOU), UOHHOU, MeMAallIuyeckolu, B6000POOHOU — C UYelblo ONpedeNeHUs XUMUYEeCKou
AKMUBHOCTU BEUYECME;

— YCMAHABIUBAMb  2EHEMUUECKYI0 CBA3b MedHCOy KIACCaAMU Op2aHUYecKux eeujecms OJisl
000CHOBAHUSL NPUHYUNUATILHOU B03MONCHOCMU NOJYYEHUS] OP2AHUYECKUX COeOUHEHUNl 3A0AHHO20
cOCmasa u CmpoeHus;

VCMAHABIUBAMb B3AUMOCBAZU MENHCOY (PaKmamu u meopuetl, NPUYUHOU U CI1e0CmeUeM npu aHalu3e
nPO6IeMHbIX CUMYayull U 0O0CHOBAHUU NPUHUMAEMBIX PEUEeHUl HA OCHOBE XUMUYECKUX 3HAHUIL.

Conep:xanne kypca xumum 10-11 kiaccos (0a30Bbli YpoOBeHb)

B cucrteme ectecTBEeHHO-HAYYHOTO 0Opa30BaHUs XMMUsS KaK yUeOHBIN MpeIMeT 3aHMMaeT BaKHOE
MECTO B IO3HAHUM 3aKOHOB MPHUPOJbI, (OPMHUPOBAHUM HAYYHOM KAPTHHBI MHpA, XUMHUYECKOH
IpPaMOTHOCTH, HEOOXOAWMOW JJIsi TOBCETHEBHOW >KM3HHU, HABBIKOB 37I0POBOTO M 0OE€301aCHOTO ISt
YeJoBeKa M OKpYyXKawlleil ero cpeiapl oOpa3a >KM3HM, a TAaKKE€ B BOCIMTAHUU 3KOJOTHMYECKON
KyJBTYpBl, (DOPMUPOBAHUK COOCTBEHHOH MO3WUIMHU 1O OTHOIIEHHIO K XHUMHYECKOW WH(pOpMaIuy,
[I0JIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

VYcenemHocTh u3ydeHus ydeOHOro IpeaMeTa CBsi3aHa C OBJAJACHUEM OCHOBHBIMU HOHSTHUSIMHU
XMMHH, HAy4YHBIMU (aKTaMM, 3aKOHAMHU, TEOPUSMH, IPUMEHEHUEM OJyUYSHHbBIX 3HAaHUH MTPU peLIeHUN
IIPaKTUYECKHX 3a]1a4.

N3yuenne xumMuu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha obecreueHue o01eo0pa3oBaTeIbHON U
OOLIEKYJIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Copnepxanne 0a30BOro Kypca MO3BOJSET PAcKpbITh BEAYLIME HUJEH U OTHENbHBIE IOJIOKEHUS,
BA)KHBIE B IO3HABATEIbHOM M MHPOBO33PEHUECKOM OTHOILICHHH: 3aBUCUMOCTH CBOMCTB BELIECTB OT
coCTaBa W CTPOCHMs; OOYCIOBJICHHOCTh NPUMEHEHHUs BELIECTB HMX CBONCTBAMM; MaTepHaIbHOE
€JMHCTBO HEOPTraHWYECKUX U OPTaHUYECKHUX BEIIECTB; BO3PACTAIOIAsl POJIb XUMUHU B CO3aHUHU HOBBIX
JIEKapCTB U MaTE€pPUAJIOB, B DKOHOMHH CBIPbS, OXPaHE OKPYKAIOLIEH CPEIbI.

W3yyenne mnpeamera «XuMus» B 4acTH (OPMUPOBAHMS Yy OOy4arOIMXCSd Hay4YHOIO
MHUPOBO33PEHUS, OCBOECHHUS OOIIEHAYYHBIX METOJIOB MO3HAHMSA, a TAK)Ke MPAKTUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHUH OCHOBAHO HAa MEXIPEIMETHBIX CBI34X C IpeaMeTaMu oO0acTell €CTeCTBEHHBIX,
MaTE€MaTU4YECKUX U T'YMaHUTAPHBIX HAYK.

OCHOBBI OpraHu4ecKOi XUMHH

IlosiBneHne u pa3BUTHE OPTaHUYECKOW XUMHUHU Kak Hayku. [Ipeamer oprannueckoi xumun. Mecto u
3HAUEHUE OPTraHNYECKOU XUMHUH B CHCTEME ECTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHHUE KaK MOPSAIOK COEAMHEHHUS aTOMOB B MOJIEKYJIE COTJIAaCHO MX BaJEHTHOCTH.
OcHOBHBIE NOJIOKEHNSI TEOPUN XUMUYECKOTO CTPOEHMsI OpraHudeckux coenuHennii A.M. bytneposa.
YraepoaHslil CKeJIeT OpraHndecKoil MoIeKysbl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCThH CBOMCTB
BEIIECTB OT XMMHYECKOI'0 CTpoeHUs MoiieKysl. M3omepus u u3omepsl. [loHsATHE O (DYHKIHOHATIBHOMN
rpynne. [TpuHuumne! knaccupukalum opranndeckux coequHeHni. Cucrtemarnueckas MeXIyHapo Has
HOMEHKJIaTypa U MPUHIUIIBI 00pa30BaHUs HA3BaHUN OPTaHUUYECKUX COSAMHECHUN.

Ankanel. Cmpoenue Mmonekyavt memauna. 1 OMOJOTHYECKUU Pl ankaHoOB. [ omosorwy.
Howmenknarypa. M3oMepust yriaepoaHoro ckeiaera. 3aKOHOMEPHOCTH W3MEHEHHs (PU3HMUECKUX CBOMCTB.
XUMHYEeCKHEe CBOMCTBAa (Ha MpUMEpPEe METaHa W ATaHa): PEaKIUd 3aMelnieHus: (TaJoTeHHPOBAHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI TOJYYEHHs BaXKHEHIIMX COEIMHEHHH B OpPraHMYeCKOM CHHTE3e.
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['openne MeraHa Kak OJWH W3 OCHOBHBIX HCTOYHMKOB TEIUIa B TMPOMBIIUIEHHOCTH U OBITY.
HaxoxzaeHnue B mpupoie ¥ IpUMEHEHUE alIKaHOB. [lousamue 0 Yyukioaikauax.

Ankenbl. Cmpoenue monekynvl smunena. 1OMoJIOrMYecKUd psj  alkeHoB. HoMeHknatypa.
H30oMepus yriiepogHoOro CKelieTa W MOJIOKEHUS KPATHOW CBSI3U B MOJIEKYJE. XUMUYECKUE CBOMCTBA
(Ha mpuMepe STUJICHA): PEaKlUu MPUCOENUHEHUs (TaloreHUpOBaHUE, uopuposanue, TUApATAIUS,
2udpocanocenuposanue) Kak crocod moaydeHus (yHKIMOHAIBHBIX MPOU3BOJHBIX YIJIEBOJIOPOIOB,
ropenus. [lomumepuzanus 3THIIeHa KaK OCHOBHOE HaIlpaBJIEHUE €ro UCIOIb30BaHMs. 1lonnaTunen kak
KPYIHOTOHHAXHBIA IPOAYKT XMMUYECKOI0 IPOU3BO/ACTBA. [IpuMeHeHne sTuieHa.

Anxanuensl U kKayuyku. [lonarue o0 ankagueHax Kak yrieBoJopoAax ¢ ABYMs JBOMHBIMU CBS3SIMH.
[Momumepu3zanus nuBuHMiIa (OyTagueHa-1,3) kak croco® MONyYeHUs CHHTETUYECKOTO KaydyKa.
HarypanbHblii 1 CUHTETHYECKUH Kayuyku. Bynkanuzanus kayudyka. Pesuna. [Ipumenenue kayuyka u
PE3UHBI.

Ankunbl. Cmpoenue monekynvl ayemunera. ['omoliorndeckuil psifi ajkuHOB. HoMeHknatypa.
H30oMepus yriiepogHOro CKelieTa W MOJIOKEHUS KPATHOW CBSI3U B MOJIEKYJE. XUMUYECKUE CBOMCTBA
(Ha mpuMepe aleTUJIeHa): peaklUuyd NMPUCOeTUHEHHS (TaJOreHUPOBAaHUE, 2UOpuUpOsaHue, TUApaTaIUs,
2UOpPO2ano2eHUpo8aHue) Kak crocod MmoayyeHus MoJIMMEPOB U JIPYTUX MOJIE3HBIX MPOIyKTOB. ['opeHue
aleTUIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JMJii CBAapKU M PE3KH METAJUIOB.
[IpuMeHeHue aneTuiieHa.

Apenbl. beH3051 Kak MpeAcTaBUTEIb APOMATUYECKUX YINIEBOAOPOAOB. Cmpoenue MoneKyvl
Oenzona. XYMHUYECKUE CBOMCTBA: peaklMU 3aMelleHusl (rajJoreHUpOBaHUE) KaK CIOCO0 MOJyYeHUs
XUMHYECKHX CPEJICTB 3allUThl PACTCHUU, MPUCOSAUHEHMs (TUIPUPOBAHME) KaK J[0KA3aTeIbCTBO
HeNpeeNbHOro Xxapakrepa 6enzoina. Peakuus ropenus. [Ipumenenue 6ensona.

Crouptel. Knaccudukanus, HOMEHKIATypa, H30MEpUs COUPTOB. MeTaHON U JTaHON Kak
IPEJICTAaBUTENIN MPEJEIbHBIX OJHOATOMHBIX CIUPTOB. XMMHUECKHUE CBOMCTBA (Ha MpUMEpe MeTaHoJa
U 9TaHOJA): B3aMMOJICHCTBHE C HATpPUEeM KaK CHOCO0 YCTaHOBJICHUS HAIWYHUS THAPOKCOTPYIIIBI,
peaxius ¢ raJoreHOBOJOPOIaMU KaK CIOCO0 MOMy4YeHHs] pacTBOPUTENEH, Aeruaparanus Kak crnocod
MOJy4€HUsl dTWiIEHA. Peakuus ropeHus: coupThl Kak TOIUIMBO. IIpuMeHeHue MeTaHoja M 3TaHOJIA.
®uU3HOJOruYecKoe ACHCTBUE METaHOJAa M STAaHOJAa HAa OPraHu3M 4elIOBeKa. OTWICHIJUKOIb M
[JIMLEPUH KakK MPEJCTaBUTENU MpeNeIbHbIX MHOTOATOMHBIX cHUpTOB. KadecTBeHHasl peakuusi Ha
MHOT'OaTOMHBIE CIIUPTHI U €€ MPUMEHEHHE ISl pacliO3HaBaHUs TJIMLIEPUHA B COCTaBE KOCMETHUECKUX
cpencts. [IpakTuueckoe npuMeHEeHNE STUIICHIJIMKONS U TIIHIIEpUHA.

®enon. CtpoeHue Momekynbl ¢eHona. B3aumHoe e6nuanue amomos 6 Molekyie ¢eHoua.
Xumuueckue ceovicmea: g3aumooelcmsue ¢ Hampuem, 2UOpoKcUoom Hampus, opomom. [lpumeHenue
denona.

Anpaeruasl. Metanane (popmanpierns) W dTaHaub  (aUeTaJbJErHJl) Kak IpelCcTaBUTENN
MpeenbHBIX ambAeTua0B. KauecTBeHHBIE peaklini Ha KapOOHUIBHYIO TPYIIY (PeaKiius «cepeOpstHoro
3epkanay, B3aumojeicTBue ¢ ruiapokcunom wmenu (II) m ux npumeHenue mis OOHapyKeHUs
MpeAeNIbHBIX aJIbJIETUOB B IPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHUYHOCTH allbAeTua0B. [Ipumenenue
dopManberuia u aleraabaeruia.

KapOoHoBBIe KHCTOTBI. YKCyCHash KHCJIOTa Kak MPEICTaBUTENb MpeleiIbHBbIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XUMHYECKHE CBOWCTBA (HAa TMpUMEpPE YKCYCHOM KHCJIOTHI): PEaKIUuu C
METaJulaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAHHUSIMU M COJSIMH KakK MOATBEP)KJIEHUE CXOJCTBA C
HEOpPraHMYeCKUMHU KHcIoTaMu. Peakuus stepudukanum Kak crnoco0 MOTYYEHHS CIIOKHBIX 3(UpPOB.
[Ipumenenue ykcycHoi Kuciotsl. [IpeacraBinenne o BbICIINX KapOOHOBBIX KUCIOTAX.

Crnosxuble 3¢upbl 1 Kupbl. CiiokHbIE 23QUPHI KaK MPOIYKThl B3aUMOAEUCTBUS KapOOHOBBIX KHUCIOT
co criuptamu. [IpuMeHeHne CI0KHBIX Y3PUPOB B MUIIEBON U TapPrOMEPHON MTPOMBIIIIIEHHOCTH. KUPBI
KaK CJIOXkHbIE 3()UPHI TIULEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTeNnbHbIE U )KUBOTHBIE KUPBI,
ux coctaB. Pacno3HaBaHHe pacTUTENbHBIX >KUPOB HA OCHOBAHMHM HX HEMNPENEIbHOTO XapakrTepa.
[Tpumenenue xupoB. ['MApPONU3 WM OMBUIEHHE XKHPOB KaK CIHOCOO MPOMBIIUIEHHOTO IMOJYYEHUS
coliell BBICHIMX KapOOHOBBIX KHCIOT. MBI Kak COJHM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue
CBOICTBA MbLIA.



VYrneronpl. Knaccudukamus yriaeBogoB. Haxoxkaenwe yrieBomoB B mpupone. [Joko3a Kak
anpaeruaocnupT. bpoxenue rmoko3sl. Caxaposa. [uopoausz caxaposzvi. Kpaxman U LEUII0I03a KakK
OMOJIOTHYECKHUE TIOJTMMEPhl. XUMHYECKHE CBOMCTBA KpaxMalia U EJUTI0JI03bI (THAPOIN3, KaueCTBEHHAS
peakiys ¢ #oA0M Ha Kpaxmall U ee IpUMEHEeHHE Uil OOHapYKEHUsI KpaxMalia B MPOIYKTaX MUTAHUS).
[Ipumenenue u Ouonoruveckast posib yrieBojoB. [loHaTre 006 NCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE
aIlleTaTHOT'O BOJIOKHA.

Nnentudukanys oOpraHUYECKUX COCOUHEHUU. [enemuueckas 8136  MedcOy  KIACCamu
opearuveckux coeourenui. TUTBI XUMHYECKUX PEAKIIUii B OPraHUYECKON XUMUH.

AmuHOKUCHOTEI W Oenku. CocTtaB W  HOMEHKJIATypa. AMHHOKHCIOTHI Kak amMQpOTEpHbBIC
opraHmueckue coeAnHeHus. llenTunHas cBsa3b. buonmorndeckoe 3HadeHHE o-aMHHOKHCIOT. ObmacTu
MPUMEHEHUS aMUHOKUCIOT. benku kak mpupomHbie OuomonsuMepbl. COCTaB M CTPOCHHE OCIKOB.
XUMUYECKUE CBOWCTBA OCNKOB: THAPONIW3, AcHarypauus. OOHapykeHHe OETKOB MpH IMOMOIIN
KaueCTBEHHBIX (IBETHBIX) peakiuid. IIpeBpamenus OenkoB mnuiiyd B opraHu3me. buomormdeckue
(dyHKIMN OENKOB.

Teoperuyeckne 0CHOBbI XUMHHU

Crtpoenue BemiectBa. CoBpeMeHHast MOJIENb CTPOSHUS aToMa. DJNEeKTpOHHAasi KOH(UTYypalys aToMa.
Ocnosrnoe u 8030ydcoennvie cocmosinus amomos. Kimaccupukaryss XMMUYECKUX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOEHUS SHEPreTHUECKUX ypoBHEH aTroMoB d-anemeHToB. [lepuoanueckas
cucrema xumuueckux anemeHtoB .M. Menaeneesa. ®usnueckuid cmbici [leproanyeckoro 3akoHa
J.1. Menneneea. [I[pydnHbl 1 3aKOHOMEPHOCTA U3MEHEHUS CBOKMCTB 3JIEMEHTOB U UX COCAMHEHUN MO
nepuojiaM U rpynmnam. DJIEeKTPOHHAsK MPUPOJAa XUMUYECKON CBA3U. DIEKTPOOTPULIATEILHOCTh. Buabl
XUMUYECKOH CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOpPOAHAs) M MEXaHU3MBI €€
obpazoBanusi. Kpucmaniuueckue u amop@uvle 6ewecmea. Tunvl Kpucmaiiudeckux peuwemorx
(amomuas, MONeKyIAPHAsL, UOHHAS, Memaliudeckas). 3asucumocms Gu3uieckux ceolcmae eujecmaa
om muna kpucmaniudeckou peuwemku. IIpuaruHbl MHOTO0Opa3us BEUIECTB.

Xumuueckue peakuuu. ['omMoreHHble W TeTeporeHHble peakiuuu. CKOpOCTb peakiuu, €€
3aBUCHUMOCTh OT pa3jHMYHbIX (HAaKTOPOB: TMPHUPOABI PEArHpPyONIMX BEIIECTB, KOHIICHTPALUU
pearupyromux BEUIECTB, TEeMIlepaTypbl, IUIONIAJAM PEAKIUOHHOW TOBEPXHOCTH, HAIWYUS
Karanuzatopa. Ponb kaTanu3aTopoB B MPUPOJAE M TMPOMBINIICHHOM Mpou3BoAcTBe. OOpaTUMOCTH
peakiuii. XWMHUYECKOE€ pPaBHOBECHE U €ro CMEIIeHHE O] JEHCTBUEM pa3IUYHbIX (HAKTOPOB
(KOHIIEHTpAIMsl PEarecHTOB WM TPOIYKTOB pEaKIuu, JaBJIEHHe, TeMIeparypa) JUisl CO3JIaHHs
ONTUMAJbHBIX YCIOBUM MPOTEKAHUS XMMHUUYECKHX NPOLECCOB. [ucnepcuvie cucmemol. l[lonamue o
Koanouoax (3onu, eeau). Mcmunnvie pacmeopul. Peakiuy B pacTBOpax 3JIEKTPOIUTOB. pH pacTtBopa
KaK TOKaszaTejdb KHCIOTHOCTH cpenbl. ['maponu3 coneld. 3HaueHHE TUAPOIHM3a B OHOJIOTHYECKHX
00MeHHBIX Tporieccax. OKUCIUTETFHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MIPUPO/IE, TPOU3BOICTBEHHBIX
mpoleccax M KU3HENEATEIbHOCTH OpraHu3MoB. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
MPOCTHIX BEIIECTB — META/UIOB TJIABHBIX W MOOOYHBIX MOATpynmn (Meab, JKele30) U HEMETaJUIOB:
BOJIOPOJIa, KHCIOPO/a, TallOTeHOB, cephl, a30Ta, Gocdopa, yriepona, kpemHus. Kopposusi merasios:
BUJIBI KOPPO3HH, CIIOCOOBI 3aIUTHI METANIOB OT KOPPO3UHU. IDNeKmpoau3 pacmeopos U pacnideos.
Ilpumenenue snekmpoausa ¢ NPOMvLULIEHHOCTU.

XuMus 4 )KU3Hb

Hayunple wmeTompl TO3HAHWA B XUMUU. McTouHmkum xumudeckor wuH(popManuu. I[louck
uHpOpMallMd TIO Ha3BaHUAM, UACHTU(DUKATOpPaM, CTPYKTYpHBIM dopMynaM. MojenupoBaHue
XUMUYECKHUX MTPOIIECCOB U SBJICHHUM, XUMUUECKUL AHAIU3 U CUHMe3 KaK METOJIbl HAyYHOTO TTO3HAHMUS.

Xumus u 3a0poBbe. JlekapcTBa, (epMEHThI, BUTAMHUHBI, TOPMOHBI, MHHEPATbHBIC BOJIBI.
[IpoOnembl, CBsA3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX TMpENapaToB. BpemHble NPHUBBIYKH U
(dakTophl, pa3pymaroiue 310poBse (KypeHue, ynoTpeOIeHne aakorosi, HapkomaHus). PanmonansHoe
nutanue. [uwesvie 0obasku. OcHoBbl NUULEBOU XUMULL.

XuMHUs B IOBCEHEBHOM KU3HU. Moromiue U yucTsmue cpeactsa. Cpedcmea 6opvobl ¢ Obimosvimu
HacekoMbIMu: peneiieHmsl, uHcekmuyuovi. CpencTBa JTUYHOM TUTHEHBI W KocMmeTwku. [IpaBuia
0e30MmacHoOi paboThI ¢ AKUMU, TOPIOUYUMHU ¥ TOKCHYHBIMHU BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUHU.
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XUMHS U CEIbCKOE XO03iUCTBO. MUHEpalbHBIE W OpraHudeckue ynoopenus. CpenacTBa 3alluTh
pacTeHun.

Xumusg u sHepretuka. [IpupoiHble HCTOYHUKH YTrieBoOpoaoB. [IpUpogHbli ¥ MOMYTHBIN
He(TSAHOM Ta3bl, UX COCTaB W Ucnoib3oBaHue. CocraB HepTH U ee mepepadborka. HedrempoayKTsl.
OxrtanoBoe wuuciao OenszuHa. OxpaHa OKpyxawomieil cpeasl mnpu  HedrenepepaboTke U
TPaHCHOPTHPOBKE HEPTEPOTYKTOB. ANTbTEpHATUBHBIC HCTOYHUKH YHEPTUU.

Xumus B crpoutenbcTe. Llement. beton. [lon0op onTHUManbHBIX CTPOUTENBHBIX MaTepUajoB B
NPaKTUYECKOH 1A TETbHOCTH YeIOBEKa.

XuMus U dKonorus. XUMAYECKOe 3arpsi3HEHUE OKpYXKarollei cpebl U ero nocieactsus. OxpaHa
ruzipocdepsl, HOYBBI, aTMOC(Epsl, PIOPHI U GayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.



TemaTnueckoe niaHupoBanue Kypca xumuu (6a3oBbrii yposens) 10-11 kiaccos

10 kiacce

Konuuecmeo uacoe: scero 34 gacos, B Henenmo — 1 gac
IInanoevlx KOHMPOIBLHBIX YPOKOE: 3
Ilpakmuueckux paoom: 3
Yueonux: YMK I'abpuemnsa O.C.

Ne KoJu-Bo
Tema IIpakTnuyeckune padoThl KonTtposabsHbie padoTsl
n/n 4acoB
1 | Beenenue 4
IIp. p Nel KauectBeHHOE KonTpoabnas padora Nel
2 | YriaeBoaopoabl 12 oIpezieNieHUE yriiepoaa u «YTIeBOJOPOIBD)
BOJOPOJA B YIVIEBOAOPOAAX
. KonTponbnas padorta No2
Kucnoponoconepxarue [Ip. p. Ne2 CgoiicTBa p p
3 14 . «Kucnopoaconepxkariue
COETUHEHUS YKCYCHOM KUCIIOTBI
OpPTaHUYECKUE COSTUHEHHS
4 A3zoTcoaep:xaime 4
COCJIMHEHUS
Hroro 34 2 2
11 kiacce

Konuuecmeo uacoe: cero 34 yaca, B Hememro — 1 gac

ITnanoevlx KOHMPOIBLHBIX YPOKOE: 2

Ilpakmuueckux pabom: 2
Yueonux: YMK TI'abpuensa O.C.

Ne KoJu-Bo
Tema IIpakT4yeckune padoThI KonTtpoabsHbie padoTsI
n/n 4acoB
1 | CrpoeHue BemecTBa 9
[Ip. Nel Peakuuu HOHHOTO
P H KonrtpomnbHas pabora Nel
2 | XUMHYeCKHEe PeaKInu 14 oOMeHa
. «CTpoeHHE BEIIECTBAY
[Tp.p. Ne2 I'mppoin3 coneit
KonTponbhas padorta Ne2
Heoprannueckas
3 6 «XHUMHUYECKNE PEAKIIUH.
XUMHUS
Heoprannueckast XuMusi»
4 | XuMus ¥ )KU3Hb 5
Hroro 34 2 2
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