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I.  Ilananupyemble pe3yabTaThl 0CBOEHHUSI YHeOHOT0 NIpeMeTa

JlesTenbHOCTh yUnuTeNsl B 00YYEHUH XUMUU B cpeaHel (ITOJTHOM) MIKOJIe TOJDKHA ObITh HalpaBlieHa

Ha JIOCTMKEHUE 00YYAIOUUMHUCS CIECAYIOUINX JUYHOCHHBIX PE3YIbMamos:
JInyHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00ydyaromuxcs K cede, K CBOeMY 310POBbIO, K
MO3HAHUIO cels:

opueHTaus OOydYalomUXCsl Ha JOCTHIKEHHE JIMYHOTO CYACThS, PEATH3AIMIO IMO3UTUBHBIX
KU3HCHHBIX TIEPCIICKTHB, WHHUIIMATHBHOCTh, KPEATUBHOCTb, TOTOBHOCTh W CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEIEIICHHIIO, CTIOCOOHOCTh CTaBUTH 11€JTH M CTPOUTH )KU3HECHHBIC TIJIaHbI,
TOTOBHOCTh U CITOCOOHOCThH 00€CIeunTh ce0e U CBOMM OJIM3KUM JTOCTOMHYIO JKHU3HB B IPOIIECCE
CaMOCTOSTEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEILHOCTH;

TOTOBHOCTB U CIIOCOOHOCTH 00YUAIONTUXCSI K OTCTAMBAHUIO JTMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0AThIBATH COOCTBEHHYIO MO3HIIMIO 10 OTHOIICHHIO K
OOIIECTBEHHO-TIOJTUTHYECKUM COOBITHUSM TPOIIJIOTO M HACTOSIIETO HAa OCHOBE OCO3HAHHS U
OCMBICJIEHUS UCTOPHUH, TYXOBHBIX [IEHHOCTEW U IOCTUKEHUM HAILEH CTPaHBbI;

TOTOBHOCTB U CIIOCOOHOCTh 00YYAIOMIUXCS K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBHH
C OOIICUETIOBEYECKMMH IIEHHOCTSIMU M HJIeajlaMd TPaKJIaHCKOTO OOIIEeCTBa, MOTPEOHOCTH B
(bu3uIeCcCKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-0310POBUTEIILHOM
JIeSITEIILHOCTBIO;

MPUHATHE W peaju3aius IICHHOCTEH 310poBoro W Oe3omacHoro obpasa KH3HHU, OEpekHOe,
OTBETCTBEHHOE ¥  KOMIICTEHTHOE OTHOIICHWE K COOCTBEHHOMY  (U3UYECKOMY U
TICUXOJIOTHYECKOMY 3/I0POBBIO;

HETIPUATHE BPEIHBIX MTPUBBIYCK: KYPEHUS, YIIOTPEOIICHHS aJIKOTOJIs, HAPKOTHUKOB.

JInyHOCTHBIE pe3yJIbTaThI B c(pepe oTHOMIEeHN 00y4arommxcs K Poccnu kak k Ponune

(OteuectBy):

poccuiickasi HUACHTHUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKOW MACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYIbTYpHOU OOIIHOCTH
poccuiickoro Hapoja u cyaroe Poccuu, matpuotusm, rOTOBHOCTh K CyxeHHI0 OTedecTBy, €ro
3aIlHNTE;

YBAKEHHUE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH Tiepe] POIMHON, rOp10CTH 3a CBOM Kpaw,
cBor0 PoauHy, mponuioe M HacToslee MHOTOHAMOHAJIBHOIO Hapona Poccum, yBakeHHE K
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

dbopMUpOBaHHE YBaXEHHS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit
Odenepanyu, SBIAIOIMIEMYCS OCHOBOM POCCHMCKONW HWISHTHYHOCTH M TJIABHBIM (DaKTOpPOM
HallMOHAJIbHOTO CaMOOIIPECIICHNS;

BOCIIUTAHHME YBAXKEHUS K KYIbType, A3bIKaM, TPATUIUAM U 00bIUasiM HAPOJIOB, MPOKUBAOIINX B
Poccuiickoit @enepanuu.

JInuHOCTHBIE pe3yJibTaThl B chepe OTHOLIEHH I 00yYAIOIIHXCS K 3aKOHY, FOCYIapCTBY H K
rPaKIaHCKOMY 00IIECTBY:

I'PaXJJaHCTBEHHOCTh, T'pakJaHCKas MO3ULUS aKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHUICKOIrO
00I11eCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHbIE IIPaBa M 00sS3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MIPABONOPSIOK, OCO3HaHHO MIPUHUMAIOIIETO TpaaUIMOHHbIE HallMOHAJIBHBIE U
o0111e4enoBeyeckie r'yMaHUCTUYECKHE U JEMOKPAaTHYeCKHEe IIEHHOCTH, TOTOBOIO K YYacTHIO B
OOIEeCTBEHHO KHU3HM;

MPU3HAHUE HEOTYYKIAEMOCTH OCHOBHBIX TMpPaB M CBOOOJ YEIIOBEKA, KOTOpPBIC MPHHAJIekKAT
KaKJIOMY OT POKIEHHS, TOTOBHOCTh K OCYIIECTBJIEHUIO COOCTBEHHBIX IpaB M cB0OOOJ 0e3
HapyIIeHUs TIPaB U CBOOOJI IPYTUX JIUIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MTpaBa U CBOOOIBI
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YesloBeKa U TpakJlaHWHA COTJIACHO OOIIETIPU3HAHHBIM MPHUHIMIAM U HOpMaM MEXIYHapOJHOTO
npaBa U B cooTBeTcTBUM ¢ KoHcTuTymmen Pocculickoit @enepanun, npaBoBas U MOJIUTHYECKAS
IPAMOTHOCTb;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOE Ha JHANIOTe KYyJIbTYp, a TaKKe pa3jndHbIX (GOopM OOLIECTBEHHOTO
CO3HAHUS, 0CO3HAHKE CBOETO MECTA B MOJUKYJIHTYPHOM MUDPE;

WHTEpUOpU3AIMS I[IEHHOCTeH JEeMOKPAaTUU M COIHMAIbHOM CONMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHHI B IPYIIIE WU COLMATbHON OpraHU3alliy;

FOTOBHOCTh  OOy4aromuxcs K KOHCTPYKTUBHOMY YYacTUIO B NPUHATUM  PELICHHIA,
3aTparvBalIIMX HMX MpaBa M HUHTEPECHl, B TOM YHCIE B Pa3iMYHbIX (opMax OOIIECTBEHHOU
caMOOpraHu3aluy, CaMOYIIPaBJIEHUsI, OOILIECTBEHHO 3HAUMMOM €A TEIIbHOCTH;

MIPUBEPIKEHHOCTh UM MHTEPHAIIMOHAIN3MA, JPYXKObI, paBEHCTBA, B3aMMOIIOMOIIN HAapOJIOB;
BOCIIMTAHUC YBAXXUTCIILHOTO OTHOIICHHA K HAIMOHAJIbHOMY JOCT

OWHCTBY JIIOJICH, UX YyBCTBAM, PEITUTUO3HBIM YOCIKICHUSAM;

TFOTOBHOCTh  OOy4aloUIMXcs MPOTHUBOCTOSNTH  HJCOJOTUU  OKCTPEMH3Ma, HalMOHAIU3MA,
KceHo(oOUU; KOPpYNIHMH;, TUCKPUMHHAIMM [0 COLHUAIbHBIM, PEJIUTHO3HBIM, DPACOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COIUAIBHBIM SIBJICHUSIM.

JINYHOCTHBIE pe3yjbTaThbl B cq)epe OTHOIIEHU I oﬁyqalomuxcﬂ C OKpyKalOIMMHU JIIOIbMMU:

HPAaBCTBEHHOE CO3HAHHE M IIOBEJCHHE HAa OCHOBE YCBOEHMSI OOILEUEIIOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U NOBEJIEHUS B MOJMKYJIbTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH
BECTH JMAJIOT C APYTUMH JIOJbMH, JOCTUTAaTh B HEM B3aMMOIOHUMAHWMsI, HAXOUTh OOIINE LIEIH
U COTPYAHUYATH JJIS1 UX JTOCTUKEHUS;

MPUHATHE TYMaHUCTUYECKHX LIEHHOCTEW, OCO3HAHHOE, YBAXHTEIbHOE M T00pOXKenarerabHOoe
OTHOLLIEHHUE K JIPyrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

CHOCOOHOCTh K COMNEPEKMBAHUIO U (POPMUPOBAHUE MO3UTUBHOIO OTHOILIEHUS K JIIOASM, B TOM
YHuclieé K JIMIaM C OrPAaHWYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbS M HHBalUAaM; OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY U ICHXOJIOTUYECKOMY 370POBBIO
JPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

(hopMHpOBaHNE BHIPAKEHHOM B IIOBEJIEHUU HPABCTBEHHO!N MO3MIIMH, B TOM YHCIIE CIOCOOHOCTH K
CO3HATEJIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOI'O CO3HAHMS M IOBEJIECHUS HAa OCHOBE YCBOEHUS
00I11€4eTIOBEYECKMX IIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, [0JTra, CIpPaBEIMBOCTH,
MUJIOCEPANS U IPYKET00Hs);

pa3BUTHE KOMIIETCHIIMM COTPYJHHYECTBA CO CBEPCTHHKAMM, JETbMH MJIIAJIIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOLIECTBEHHO TIOJE3HOH, y4eOHO-MCCle0BATEIbCKOM,
MIPOEKTHOM U IPYTUX BUJAX JAESITENbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHU 00yUAIOIIMXCS K OKPYKAKOLIEeMy MUPY, *KHUBO

npupoje, Xy/10:KkeCTBEeHHOI KyJIbType:

MHUPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH, 3HAYMMOCTHU
HayKH, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY TBOPYECTBY, BIIa/IEHUE JOCTOBEPHOM MH(pOopMarue
O TEpeIoBBIX  JIOCTH)KEHUSX M OTKPBITMAX MHUPOBOM W OTEUECTBEHHOW  HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIECTBA;

TOTOBHOCTh M CIHOCOOHOCTH K 00pa3oBaHHIO, B TOM UHCJE CaMO0Opa30BaHHIO, Ha MPOTSKEHUU
BCEH JKM3HU; CO3HATEIIFHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCHEIITHON
po¢eCCHOHAIBPHON U 00IIECTBEHHOM JIeATETLHOCTH;



IKOJIOTHYECKAss KYyJIbTypa, OCpeKHOE OTHOIICHHS K POJHOW 3eMile, MPHPOJHBIM OOraTcTBaM
Poccun m Mupa; MOHUMaHWE BIMSHUS COIMAIHLHO-YKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUC
MPUPOJHON W COIMAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPUPOIHBIX PECYPCOB;
YMEHHSI U HAaBBIKM Pa3yMHOTO MPUPOJOINOIB30BAHUS, HETEPIIUMOE OTHOIICHHE K JCUCTBUSM,
MPUHOCAIINM BpPEJ] 3KOJIOTHUH; IPUOOPETEHHE OMBITA IKOJIOTO-HANPABICHHON JAEeSITETbHOCTH;
ACTETHYECKOE OTHOMIICHHUSI K MHPY, TOTOBHOCTh K ACTETHYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00yYaAIOIIUXCS K ceMbe M POAUTEISAM, B TOM
YHcJie NOAroTOBKA K ceMeiHOM *KU3HHU:

OTBETCTBEHHOE OTHOLIEHHWE K CO3[JaHHMI0 CEMbM HAa OCHOBE OCO3HAHHOIO MPHUHSATUSA LIEHHOCTEHN
CEMEMHOM KU3HHU,

MOJIOKUTETIBHBIA 00pa3 CEMbH, POJUTEIHCTBA (OTIOBCTBA M MATEPHUHCTBA), MHTEPUOPHU3ALIUS
TPAAULIMOHHBIX CEMENHBIX LIEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOLIEHHSI 00y4aKIIMXCH K TPYAY, B cepe coUuaIbHO-
IKOHOMHMYECKNX OTHOLICHHUIA:

yBa)kK€HHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIM BBIOOp Oyaymied mnpodeccuu Kak IMyTh MW CIOCO0 peanu3alil COOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;

TOTOBHOCTh OOYYAIOIIUXCS K TPYJAOBOU MPO(EeCCHOHATBHON JCSITEILHOCTH KaK K BO3MOXKHOCTH
Y4acTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;
MOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAy M JIOASIM TpyJda, TPYAOBBIM JOCTHIKCHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHHE K pa3HbIM BHJAM TPYIOBOU
JeSITeNIbHOCTH;

TOTOBHOCTh K CaMOOOCIY)KMBAaHHIO, BKIOYas OOy4YeHHE M  BBIIOJHEHHE JOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThI B chepe Pu3nueckoro, NCUX0I0ri4ecKoro, COUAILHOr0 U
aKa/JieMH4ecKoro 0J1aronoJy4ns 00y4aronuxcs:

(dbuznvecKoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMAIBHOE Oyaromoyiyune OOy4arolmuxcs B
KHU3HU 00pa30BaTEIHLHONW OpPTaHMU3AINH, OIIYIIEHUE METhbMHU 0€30MaCHOCTH ¥ MCHXOJIOTHIECKOTO
koMpopTa, HHPOPMAITMOHHOI 0€30MaCHOCTH.

Memanpeomemmuoie pe3ynvmampl OCBOSHUS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBI
IIPEJICTaBIeHbI TPEMs IPyIIIaMU YHUBEpPCAIbHBIX yueOHbIX feiictBuil (YVY ).

1. PeryisiTHBHbIEe yHMBepcajibHble yueOHbIe AeiicTBUS

BbINyCKHUK HAYYUTCS:

CaMOCTOSITENILHO OIpeNeNsaTh LEeNH, 3aJlaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO
OTIpEAENUTh, YTO LIEIb TOCTUTHYTA;

OLICHMBATh BO3MOKHBIE IIOCJIEJICTBUS JIOCTHIXKEHHUS TIIOCTaBICHHON 1LEIN B JESTEeNbHOCTH,
COOCTBEHHOMW JKM3HU U KU3HU OKPYKAIOIMIMX JIO/EeH, OCHOBBIBASICH HA COOOpPaKEHUSIX 3TUKU U
MOpaH;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHON JEATENbHOCTH U
KU3HEHHBIX CUTYaIUsIX;

OLICHHMBATh PECYpPChl, B TOM YHUCIJIE BpeMsl U Apyrue HemaTepualbHbIE Pecypchbl, HEOOXOIUMbIE
JUISL TOCTHYKEHUS TIOCTaBICHHOM 1IeJIN;



2.

BbIOMPATh MyTh JOCTUKEHHUS LENU, MJIJAHUPOBATh PEIICHUE MOCTABICHHBIX 33Ja4, ONTUMHU3UPYS
MaTepHajIbHbIE U HEMATEPUAIIBHBIC 3aTPATHI;

OpraHu30BbIBaTh 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJISl TOCTHKEHUS TIOCTaBICHHON
LETIN;

COIIOCTABJIATH ITOJIyYEHHBIM PE3yJIbTAT ACATEIbHOCTHU C IIOCTAaBICHHOM 3apaHee LENbIO.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eCTBHS

BbINyCKHUK HAY4YUTCS:

UCKaTh M HAXOAUTh OOOOIIEHHbIE CHOCOOBI pelIeHHs 3ajady, B TOM YHUCIE, OCYIIECTBIAThH
pa3BepHYThII MHPOPMALMOHHBIM MOUCK W CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHble WU
[I03HABaTENbHbIE) 33/1a4U;

KPUTHYECKH OLEHUBATh U MHTEPIPETHUPOBATH HHPOPMALIMIO C PA3HBIX MO3HMINHK, pPACIO3HABATh U
(buKCUpOBaTHh MPOTHBOPEUUS B UH(OOPMAIIMOHHBIX UCTOYHHUKAX;

HUCIIOJIB30BAaTh Ppa3InYHbIC MOACIBHO-CXEMATHYCCKHUEC cpeacTBa JIIsL MMpEaACTaBJICHUA
CYIIECTBEHHbIX CBsi3¢ll W  OTHOIIEHUH, a TaKkKe [POTUBOPEYUH, BBIBIECHHBIX B
MH(GOPMALIMOHHBIX UCTOUHUKAX;

HaXO/UTh U NPUBOAUTH KPUTUUYECKHE ApPI'yMEHThI B OTHOLICHUU JIEHCTBUI U CYXAECHUHN Jpyroro;
CIIOKOMHO M pa3yMHO OTHOCHUTBHCS K KPUTHYECKHM 3aMEUYaHHUAM B OTHOLUICHMH COOCTBEHHOI'O
CYXKACHUA, paCCMAaTPUBATh UX KaK peCypcC CcOOCTBEHHOI'O Pa3BUTHUA,

BBIXOIWUTHL 3a paMKH y‘Ie6HOF0 npeamMera Mu OCYUCCTBIATH HeHeHaHpaBHeHHBIf/'I IIOUCK
BO3MOKHOCTEH Ul IIUPOKOTO NEPEHOCA CPEACTB U CIIOCOOO0B NEHCTBUS;

BBICTPAauBaTh HMHAMBHUYAJbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPaHUYEHUS CO
CTOPOHBI IPYI'HX YYaCTHUKOB U PECYPCHBIC OIPaHUUYCHMUS;

MEHATh U YAEepP>KUBATh Pa3HbIE MO3UIMU B TI03HABATEIbHON JAEATEIbHOCTH.

3. KomMMyHuKaTHBHbIE YHHBepPCcaJbHbIe yUeOHbIe AeilicTBUS

BbInyCKHUK Hay4uTCH:

B

OCYUIIECTBJISITh JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAaMH, TaK W CO B3POCIBIMU (Kak
BHYTpH 00Opa30oBaTeNbHON OpraHu3allui, TaKk U 3a ee MpejaesiaMu), MoAOUpaTh MapTHEPOB IS
JIEIIOBOM KOMMYHUKAIIMM HUCXOJsI U3 COOOpaKeHUH pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUSI, a HE
JIMYHBIX CUMIIATHI;

MIPH OCYILECTBICHUH TPYIIOBON pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U WICHOM KOMaHJbI B
pa3HbIX poJsX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTENb, BHICTYIAIOIINMA, SKCIIEPT U T.J.);
KOOPIUHUPOBATh H  BBINONHATH paboOTy B  YCIOBUSIX PEATbHOTO, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEpHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BAHMEM aJIeKBATHBIX
(YCTHBIX M TMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(DIMKTOTEHHBIE CUTYallUM W TPENOTBpaIlaTh KOH(MIUKTHI IO MX aKTHBHOU
(da3pl, BBICTpaWBaTh JIEIOBYI0O W OOpa30BaTEIbHYI0 KOMMYHHUKAIUIO, W30eras JMYHOCTHBIX
OLICHOYHBIX CYXJICHHM.

pe3yJbTaTe H3yYeHUs] Y4eOHOro mnpeaMera «XHMHS» HAa YPOBHE CpeaHero o0mero

o0pa3oBaHus:

BbinyckHUK Ha yri1y0JIleHHOM YPOBHE HAYUMTCSH:

packpbIBaTh Ha IpUMeEpax posib XUMUU B (HOPMHUPOBAHUM COBPEMEHHOM HAayYHOW KapTHHBI MUpa
U B IPAKTUYECKOW JIEATEIIbHOCTH 4YEJIOBEKAa, B3aMMOCBA3b MEXKIYy XUMHUEH W JAPYTHMH
€CTECTBEHHBIMU HAayKaMU;



WUTIOCTPUPOBATh Ha MPUMEPAX CTAHOBJICHHE U HBOJIOLMIO OPTaHUYECKOW XMMHUH KaK HayKH Ha
Pa3IMYHBIX HCTOPUYECKHX dTalax ee pa3BUTHS,

yCTaHaBJIMBAaTh MPUYMHHO-CICJACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX
3JIEMEHTOB U MEPUOIUYECKIUM U3MEHEHUEM CBOWCTB XMMHYECKUX AJIEMEHTOB M UX COCIMHEHUN B
COOTBETCTBHUH C MOJOKEHUEM XUMHUYECKUX 3JIEMEHTOB B MIEPUOIMUECKON CUCTEME;
aHAIM3UPOBATh COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, MPUMEHSSI TMOJOXKEHHUS OCHOBHBIX
XUMHYECKUX TEOpUM: XUMHUUYECKOTO CTPOCHHS OpraHudeckux coeauHeHuit A.M. byrnepona,
CTPOCHHS aTOMa, XUMHYECKON CBSI3U, AJIEKTPOJIUTUUYECKON IHUCCOLMALUUA KUCIOT U OCHOBaHUI;
YCTaHABIIMBATh MPUYUHHO-CIICACTBEHHBIC CBA3M MEX]ly CBOMCTBAMHU BEIIECTBA U €T0 COCTABOM U
CTPOCHHEM,;

MPUMEHATh MpPaBWIA CHCTEMAaTHYECKOM MEXAYHApOJHOW HOMEHKJIATYpbl Kak CpeJCcTBa
pa3nuYeHUs U WICHTU(UKAIIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBJISITh MOJICKYJSIPHBIE H CTPYKTYypHBIE (DOPMYJIBI HEOPraHUYECKMX U OpPraHUYeCKHX
BEIIECTB KaK HOCUTENeH MH(OPMAILIUY O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX W MPHHAICKHOCTH
K OIPEJICIICHHOMY KJIacCy COeIMHEHUM;

OOBSCHATH HPUPOLY U CHOCOOBI 0Opa3oBaHMs XWMHUYECKOW CBS3U: KOBAJICHTHOH (ITOJIAPHOI,
HEMOJIIPHON), MOHHOM, METajUIMYeCKOW, BOJOPOJHON — C ILENbI0 ONPECICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (U3MUYSCKUE CBONCTBA HEOPTaHWYECKUX M OPraHWYCCKUX BEIISCTB U
YCTaHABIIMBATh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIICCTB OT THIIA KPUCTAJUTMYECKOM
peIIeTKY;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHM XUMHUYECKMX CBOWMCTB MPOCTHIX BEIECTB,
BOJIOPOJHBIX COSTUHEHHIA, BBHICIIUX OKCHJIOB M TUAPOKCHUIIOB;

MPUBOJUTL TMPUMEPHl XUMHUYECKHX pEaKIMid, PACKPBIBAIOIIMX XapaKTEpHbIE XHUMHYECKHE
CBOMCTBa HEOPTaHWYECKUX W OPraHMYeCKHX BEIIECTB M3YYEHHBIX KIACCOB C LEJbI0 HX
UICHTU(PUKAIUN U 00bSICHEHUS 00JaCTH TPUMEHEHUS,

ONpEAENATh MEXaHW3M peaklUd B 3aBUCUMOCTH OT YCJIOBUN TPOBEACHUS pEAKIUH U
MIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIU HA OCHOBE TUIA XMMHYECKOU
CBSI3U ¥ aKTUBHOCTU PEAreHTOB;

YCTaHABIIMBATh 3aBUCHUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OpPraHWYECKHX COCIUHEHHH OT
XapakTepa B3aUMHOTO BJIMSHUSI aTOMOB B MOJIEKYJIAX C €0 MPOTHO3UPOBAHUS MPOJTYKTOB
peakuuy;

yCTaHaBJIMBAaTh 3aBHCHUMOCTh CKOPOCTH XHMMHYECKOM pPEAaKUUU M CMEUIEHUS XHUMHUYECKOTrO
paBHOBECHSI OT PA3IUYHBIX (PAaKTOPOB C LENBI0 OMpEeNIeHUs] ONTUMATbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

YCTaHABIIMBATh TEHETHYECKYIO CBSI3b MEXJY KJIacCaMH HEOPTaHWYECKUX U OPraHUYEeCKUX
BEIIECTB I OOOCHOBAHUSI MPHHIIUIUAIHHOM BO3MOKHOCTH TIOJIYYEHHS] HEOPTaHHUYECKUX W
OpPraHUYECKUX COCTMHEHHM 33JJaHHOTO COCTaBa M CTPOCHUS;

moAOUpaTh peareHThbl, YCIOBUS M OMPENENATh MPOAYKTHI PEaKIUi, MO3BOJISIONINX PEeaTnu30BaTh
nabopaTopHble M TMPOMBIIUIEHHBIE CIOCOOBI TONYYEHHUS BaKHEHIIMX HEOPTaHMYECKUX H
OpraHUYECKUX BEUIECTB;

OMpENENATh XapaKTep Cpelapl B pe3yJbTare TUAPOJIU3a HEOPraHMYECKHMX M OPraHMYeCKHX
BEIIECTB M NPHUBOJUTH MPUMEPHI THIPOJIM3a BEIIECTB B IOBCEJHEBHOW >KU3HU YeEJIOBEKa,
OMOJIOTUYECKMX OOMEHHBIX MPOIIEcCax U MPOMBIITUICHHOCTH;

NMPUBOJAUTH  MPUMEPHl  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA B TPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACITEIHPHOCTA OPTaHU3MOB;



00OCHOBBIBATh MPAKTUIECKOE HCIIOJIE30BAaHIE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB M MX
peaKIuii B IPOMBIIIZICHHOCTH U OBITY;

BBITIONHATh XUMHUYECKHA IKCIEPUMEHT MO PACIO3HABAHUIO M TIOJYYCHHIO HEOPTaHUYECKHX U
OpPraHMYECKUX BEIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJaccaM COCIUHEHHI, B COOTBETCTBUH C
MpaBWIaMHd W TIpHEMaMU 0€30MacHON padOThl C XUMUYECKUMH BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHUEM;

MPOBOJIUTh PAacYeThl Ha OCHOBE XUMHUYECKUX (OPMYNI M YpPaBHEHUH pEaKIMi: HaXOXKICHHE
MOJICKYJISIPHOW (POPMYJIBI OpPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MPOJIYKTaM CTOpPaHUs; pacueThl MacCOBOW OJH
(Macchl) XMMHYECKOTO COCIIMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIU OJHO W3 BEIICCTB JaHO B M30BITKE (MMEET MPUMECH); PacueThl
MaccoBOW WM OOBEMHOW JIOJIM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETUYECKU BO3MOXKHOTO;
pacdeTsl TeTIoBoro 3G (deKTa peakiuu; pacuyeTbl OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX
peaKIusx; pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIIA OIHO U3
BEIIECTB JIaHO B BUJIC PACTBOPA C ONPEACICHHON MacCOBOH JI0JICi pacCTBOPEHHOTO BEIIECTRA;
UCIOJIb30BAaTh METOJbl HAYYHOTO ITO3HAHMS: aHAJIM3, CUHTE3, MOJCIMPOBAHHEC XUMHUYECKUX
MIPOIIECCOB M SIBJICHUN — IIPU PELICHUN y4eOHO-UCCIIEIOBATEIbCKUX 3a]1a4 110 U3YYCHHIO CBOMCTB,
CIIOCOOOB TMOJTYYCHHS U PACTIO3HABAHUSI OPTaHUYECKUX BEIICCTB;

BIIQJICTh TIpaBHJIAMH 0€30MacHOTO OOpalieHWs] C ©JKUMH, TOPIOYUMH H TOKCHYHBIMHU
BEIIECTBAMH, CPEIICTBAMHU OBITOBOW XMMHH,

OCYIIECTBIISITh TMOWUCK XHMHYSCKOH WH(pOpMamuu 1O HA3BaHWUAM, HJIACHTU(UKATOPAM,
CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

KPUTHYECKH OIICHWBAaTh M WHTEPIPETHPOBATH XUMHUYECKYH) HH(OPMAIIMIO, COIEPIKAILYIOCS B
COOOIICHUSAX CpPEICTB MaccoBod wuH(popMarnuu, pecypcax VHTepHeTa, HaydyHO-TIOMYJSPHBIX
CTaThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IICJISAX BBISIBICHHUS OIIMOOYHBIX
CyXJIeHUI 1 (HOpMUPOBAHHS COOCTBECHHOM MO3UIIHH;

yCTaHABJIMBATh B3aUMOCBSI3H MY (BaKTaMH M TEOPUEH, MPUUNHON U CIICJICTBHEM IIPH aHAIIN3EC
MPOOJIEMHBIX CHTyalliii ¥ OOOCHOBAaHMM TNPUHUMACMBIX PEIICHUH Ha OCHOBE XHWMHUYCCKUX
3HAHUII;

MPEJICTaBIATh TYTH PEIICHUs TJI00AJIBHBIX MPOOJeM, CTOSIIMX IIepe]l YeIOBEYSCTBOM, U
MEePCIICKTUBHBIX HAMPABIICHUH Pa3BUTHS XUMHUYCCKUX TEXHOJIOTHH, B TOM YHCJIEC TEXHOJIOTHH
COBPEMEHHBIX MaTEpUajOB C Pa3IUYHON (YHKIIMOHATIHHOCTHIO, BO3OOHOBISEMBIX MCTOYHUKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIITIEHHBIX U OBITOBBIX OTXO/IOB.

BLIHyCKHI/IK Ha yFJIyﬁJIeHHOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYIUTHCH:

popmynuposams yenb uccied08anus, 8blOSUAMb U NPOGEPSIMb IKCNEPUMEHMATLHO 2UNOME3bL O
XUMUYECKUX CBOUCMBAX GeWecms HA OCHOBe UX COCMABA U CMPOeHUs, Ux CHOCOOHOCMU
BCMYNAmMb 8 XUMU4eCKue peakyuu, o xapakmepe u nPpoOYKmMax pasiuyHblX XUMU4EeCKUx peakyuil,
CAMOCMOSMENbHO NIAHUPOSAMb U NPOBOOUNb XUMUYECKUE IKCNEPUMEHMbL C COONIO0eHUeM
npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1a6opamopHuiM 060py0osaHuem,
UHmMepNpemupo8ams OAHHble O COCMAge U CMPOEeHUU 6eujecms, NOJIYUEeHHble C HNOMOUBIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOO08,

ONUCHIBAMb COCMOSIHUE INEKMPOHA 68 AMOME HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX
npeocmagieHutl 0 CMpoeHuyu amoma Oisi 00bICHEeHUs Pe3Vibmamos CReKMpaibHO20 AHANU3A
seujecma;



xapakmepuzoeamnbv poJib a30mocodep9fcau;ux cemepoUUKiIuUYeCcKux coeourenull u HYKJI€eUHO6bIX
KUCTIOM KAK 8ANCHEUWUX OUOIO2UYECKU AKMUBHBIX eeujecmes,

npocrHo3Uuposantb B60O3MOJCHOCNb NPOMEKAHUA OKUCIUMENIbHO-60CCMAHOBUMEIbHbBIX peakuuﬁ,
Jexcaunyux 6 OCHoge npupoc)Hbzx u I’lpOI/BGOOCmGeHHbZ)C npoyeccoes.



Il. Conep:xkanue yueOHOro nmpeamera
Yray0JeHHblii YypOBEHb

OCHOBBI OPraHM4YecKOH XMMHUU

IlosiBneHne M pa3BUTHE OPraHMYECKOW XUMHUHU Kak Hayku. [Ipeamer opranmdeckoi xmmuu. Mecto u
3HAUEHUE OPraHMYeCKOW XHMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMMOCBSI3b HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB.

XHWMHUYECKOE CTPOCHHE KaK IOPAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XMMHYECKOTO CTPOCHHS OpraHuueckux coenuuenuit A.M. Byrieposa.
VYriepoaHblid CKeJleT OpraHu4eckoil MoJieKynbl. KpaTHOCTh XUMHUYECKOW CBSI3U. 3aBUCHMOCTH CBOMCTB
BEIIECTB OT XMMHUYECKOIO CTpOeHUs MousieKysl. M3omepus u usomepsl. IloHsTHEe O (QyHKIMOHANIBHOM
rpynme. [IpyuHuunel kiaaccupukanuy OpraHUYECKMX COEIMHEHMH. MexayHapoJHas HOMEHKJIaTrypa |
IPUHLUIBI 00pa30BaHMs Ha3BaHUI OpPraHNYECKUX COEIMHEHUH.

Knaccugukanus u 0ocoOEHHOCTH OpraHuYecKux peakuuil. PeaknuonHble LeHTphl. IlepBoHavanbHbIE
IIOHATHUA O THUIIAX U MEXAHU3MaX OPraHMYECKUX peakluil. [ OMOINTUYECKHUI U IeTePOIMTUYECKUNA pa3phIB
KOBAJIEHTHON XUMHUYECKOW cBsi3u. CBOOOAHOPAAMKAIBHBIA M MOHHBIM MeXaHU3MBbI peakuuu. [loHsTHe O
HyKJIIeo(uie u sneKTpoduie.

AJIKaHBI. DJIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIBI METaHa. SP°-THOPHIH3aIis OpOHTaICH
aToMoB yriepoja. I'omonoruueckuii psa u odmas popmyna ankaHoB. CucremaTHyeckasi HOMEHKIIATypa
QIKaHOB M panukanoB. HM3omepus yrieponHoro ckenera. @POU3NYECKHME CBOWCTBA  AJIKaHOB.
3aKOHOMEPHOCTH U3MEHEHHUs1 (PU3UYECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA AJIKAHOB: raJIOT€HUPOBAHMUE,
JETUAPUPOBAHKUE, TEPMHUUYECKOE PA3JIOKEHHME, KPEKHMHI Kak CHOCOObl IOJY4YEeHUs BaKHEHIIMX
COEIMHEHUI B OpraHMYECKOM CHHTe3€. ['opeHue ajJlkaHOB KaK OJIMH M3 OCHOBHBIX MCTOYHMKOB TEIlja B
NPOMBIIICHHOCTH # ObITy. M3oMepm3amus Kak CIOCOO TIONy4eHHUS BBICOKOCOPTHOTO OCH3HHA.
MexaHu3m peakuuu CBOOOJHOpaAuKaibHOro 3amemieHus. llomyuenue ankanoB. Peakuust Bropua.
Haxoxpaenue B mpupoie U NpUMEHEHUE aJIKaHOB.

[Muknoankanel. CTpoeHHe MoJeKyd LMKIoankaHoB. OOmas ¢opmyna nukioankaHoB. HomeHnkmatypa
LUKJIOAJIKAaHOB. M30MepHs LMKIOAIKaHOB: YIJIEPOJHOIO CKEJETa, MEXKIACCOBasA, IPOCTPAHCTBEHHAs
(yuc-mpanc-nzomepust). Criennduka CBOWCTB LUKIOATKAHOB C MajbIM pPa3MepoM I[HMKIa. Peakin
IIPUCOEAVHEHNS U PAIUKAIBbHOTO 3aMEILEHUS.

AJIKeHBL. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MONCKY/IBl OTHICHA. SP°-THOPHIH3AIs
opOuTasieii aTOMOB yrjiepoja. G- M T-CBA3M. ['omonoruueckuil psng v odmas QGopmyna alKeHOB.
Homenknarypa ainkeHoB. M3omepus alKeHOB: YIJIEPOJHOTO CKEJIETa, IOJOXKEHWS KpaTHOW CBS3H,
IPOCTpaHCTBEHHAas (yuc-mpanc-u3oMepus), MexkiaccoBasi. du3nueckue cBoMcTBa alkeHOB. Peakuuu
NIEKTPO(UIBHOTO TPUCOEAMHEHUS KaK Clocod TMOodydeHus (yHKIMOHAIBHBIX MPOM3BOIHBIX
yrieBonopoaoB. [IpaBuiio MapKOBHUKOBa, €ro 3JEKTPOHHOE OOOCHOBaHME. Peakiuu OKHCICHHS U
nonuMepuzanuu. [lonudTHiIeH Kak KPYNMHOTOHHAXHBIM TMPOAYKT XHUMHUYECKOIO IPOU3BOCTBA.
[IpomblnieHHble ¥ Ja0OpAaTOpHBIE CIIOCOOBI MOJyuyeHUs alKeHOB. [Ipasuno 3aiiyesa. Ilpumenenue
QJIKCHOB.

Anxaauensl. Knaccugukanys ankaaueHoB 110 B3aUMHOMY PacIlONOXKEHUIO KPAaTHBIX CBSI3€H B MOJIEKYIIE.
OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOEHHs COMNPSDKEHHBIX ankaaueHoB. OOmias
bopmyna ankagueHoB. HomeHknatypa um m3omepusi ankaaveHoB. Du3nyeckue CBOMCTBA ajaKaJMEHOB.
XUMHUYECKUE CBOMCTBAa alKaJMEHOB: PEAKIMU IPHCOENAWHEHHs (THUAPUPOBAHUE, TaJOreHUPOBAHUE),
ropenuss u nonumepusaiuu. Bkmag C.B.JleGeneBa B MolydeHHE CHHTETHYECKOTO —KaydyKa.
Bynkanuzanus kaydyka. Pesuna. MHoroo0Opasue BUAOB CHHTETHMYECKMX KaydyKOB, UX CBOWCTBa U
npuMmenenue. [lomyuenue ankaaueHoB.
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AJNKUHBL. OJNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl aleTH/eHa. SP-THOpUAMU3aIus
opOuTaneii atoMoB yriepona. ['omomormdeckuid psg u oOmas dopmyna ankuHOB. HomeHkmaTtypa.
N3omepus: yriaepolHOro CKeneTa, MOJIOKEHUS KpPaTHOM CBSI3HM, MEXKIaccoBass. PU3MYECKUE CBOMCTBA
AIKMHOB. XMMHUYECKHE CBOMCTBA AJIKMHOB: PEAKLIUU MIPUCOCTUHEHUS KaK CIIOCO0 MOIy4EHUs OJIMMEPOB
U JIpyruxX IIOJIE3HBIX NPOAYKTOB. Peakyuu 3amewenus. 1opeHue aueTuiaeHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ui CBApKU M pe3ku MeTayioB. [losyueHue aneTusieHa MUPOIM30M
MeTaHa U KapOuAHbIM MeToAoM. [IpuMenenue anerusneHa.

Apenbl. Hcmopusa omxpeimus 0Oenzona. COBpPEeMEHHbIE TMPEACTaBICHUS 00 JJIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpoeHUHu Oenszona. M3oMepuss U HOMEHKJIAaTypa ToMoJIoroB OeH3ona. OO6mas
dbopmyna apenoB. @Dusmyeckue cBoWcTBa OeH3o0ia. XHMHUECKHE CBOIiCTBa OeH30/1a: peakuuu
AJIEKTPO(UIBHOTO 3aMelleHus] (HUTPOBaHUE, TAJIOT€HUPOBAHKME) KAaK CHOCOO IMONyYeHHS] XMUMHUYECKHUX
CPEICTB 3alllUThl PACTEHUH; NPUCOEIUHEHUS (THIPUPOBAHUE, TAJIOTEHUPOBAHUE) KaK J10KA3aTelIbCTBO
HETpeAeabHOro xapakrepa 6ensona. Peakuus ropenus. [lomydenue 6ensona. OcobeHnocmu Xumuyeckux
ceolicmé monayona. B3auMHOe BIUSHHE aTOMOB B MOJIEKyle Toiyona. OpuenmayuonHvle d¢hgexmuol
samecmumeret. [IpuMenenue romoaoros 0eH3oza.

Cnuptel. Knaccudukanus, HOMEHKIaTypa choupToB. [omonormyeckuil psag u obmas ¢dopmyna
MpeACNIbHBIX OJHOATOMHBIX crnupTOB. M3omepus. dusnyeckue CBOMCTBA MPEAENIbHBIX OJHOATOMHBIX
cnupToB. BogopoaHas cBS3b MeXAy MOJIEKYJaMU U €€ BIMSHHE HAa (U3HUYECKHE CBOWCTBA CIIUPTOB.
XUMHUYECKHE CBOICTBAa: B3aUMOJCIHCTBHE C HATpUeM KaK CIOCOO YCTAHOBJIEHUS HaJIU4MA
TUJIPOKCOTPYNIIBbI, C TaJOr€HOBOJOPOJAaMU KakK CIoco0 TMOJY4YeHHs] pPACTBOPUTENEH, BHYTpU- W
MEXMOJIEKyJIipHas Aerujparanus. Peakuus ropeHus: cnupTbl Kak TomiauBo. [lomyueHue staHona:
peakuuss OpoKEHMs IUIIOKO3bl, THJparauus dTwieHa. IlpuMeHeHume MeTaHona W 3TaHOJ’A.
@U3HOJIOrNYECKOE JACHCTBUE METAHOJIa U ATAHOJIa HA OPraHW3M YeJIOBEKA. DTHICHIJIUKOIb U TJIULUEPUH
KaK IPeICTaBUTENN IMPEAENIbHBIX MHOTOAaTOMHBIX CHMPTOB. KauecTBeHHasl peakiys Ha MHOTOATOMHbBIE
COUPTBl U €€ MPUMEHEHHE I paclO3HAaBaHUS IVIMIIEPUHA B COCTABE KOCMETUYECKUX CPEACTB.
[IpakTHueckoe MPUMEHEHHUE STUIICHTIIMKOJIS U TJINLIEPUHA.

®enon. Ctpoenune Mosiekynbl (eHona. B3auMmHoe BiMsHHE aTOMOB B Mouiekyie (eHona. duznyeckue
CBOWCTBa (eHONMa. XMUMHYECKHE CBOWCTBA (PEaKIMU C HATPHUEM, THJIPOKCHJIOM HATpUS, OpPOMOM).
[Tonyuenue penona. [Ipumenenue genona.

Anpneruabl U ketoHbl. Knaccudukanus anpaeruioB U KeTOHOB. CTpoeHHe NpeleNbHbIX allbIEeTUIIOB.
DNEeKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOEHHE KapOOHWJIbHOM rpynmbl. ['omonormueckuil psa, obias
¢dopmyna, HOMEHKJIaTypa U H30MEpHs IMpelesbHBIX anblerugoB. duszndyeckue CBONCTBA MpeAebHBIX
aJIbJIETUI0B. XMMUYECKUE CBOMCTBA MPENEIbHBIX aJbAECTUAOB: THIPUPOBAHKE; KAUECTBEHHBIE PEaKLUU
Ha KapOOHMJIBHYIO TIpynimy (peakiusi «cepeOpsiHOro 3epkajia», B3aUMOJEHCTBUE C THIPOKCHAOM
menu (1)) u ux nmpumeHenue it OOHAPYKEHUS TPEACTBHBIX aJbJICTHIOB B IMPOMBIIUICHHBIX CTOYHBIX
Bofax. [loiydeHue mpenenbHBIX adbJAETUIOB: OKUCIEHHE CHUPTOB, TUApaTalus aueTwieHa (peakuus
KyuepoBa). TokcuuHoCTh anbaeruioB. llpuMeHnenue Qopmanbaeruia u aneraibaeruaa. ALETOH Kak
Ipe/cTaBuTeNNb KeTOHOB. CTpoeHHe MOJeKyibl aneroHa. OCOOCHHOCTH peakIUMu OKHUCIIEHHS alleTOHA.
[IpuMeHeHue aneToHa.

KapOonoBeie kuciotsl. Kimaccudukaius 1 HoMeHKIaTypa KapOOHOBBIX KHCI0T. CTpoeHHe MpeenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHOM
rpymnmsl. ['omonoruueckuit psa u obmas (opMysa mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
@dusnuecKkue CBONCTBA MpPEENBHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOHCTBA
Mpe/iebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEaklMH C MeTalJlaMH, OCHOBHBIMU OKCHAAMH,
OCHOBaHUSIMU U COJSIMHM) Kak MOJTBEP’KICHHE CXOJACTBAa C HEOPraHMYECKMMHU KHCIOTaMH. Peaxius
sTepudUKaM U €€ 00paTUMOCTh. BiusHue 3amecTuTesneil B yrieBOJOPOAHOM paJHMKale Ha CHIIY
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MypaBbMHOM KHCIOTHL. [lomydenue
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MpeieIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE aJIKaHOB, JIKEHOB, MEPBUYHBIX CIIUPTOB,
anpJeruioB. BaxHeilme npenctaBuTen KapOOHOBBIX KHCIIOT: MypaBbHUHAas, YKCyCHas M O€H30HHasl.
Beiciime  mpenenbHble W HempeAedbHbIE  KapOOHOBBIE  KUCHOTHL.  Onmuueckas — uU3oMepus.
Acummempuueckutl amom yenepooa. llpumeHeHne KapOOHOBBIX KHUCIIOT.
Crnoxuble 3¢gupsl u xupbl. CTpoeHHE U HOMEHKJIATYpa CIOXKHBIX 3(pupoB. MexKiaccoBas H30MEpHs C
KapOOHOBBIMH  KHcToTaMd. (CrocoObl TOMy4YeHHUS CIHOXKHBIX 3¢pupoB. OOpaTUMOCTh  peaKiuu
stepudukanyu. [Ipumenenue cioxHbIX 3(UPOB B MUILIEBON U MappOMEepHON MPOMBIILIEHHOCTU. JKUPBI
KaK CJIOXHbIE A(DUPBHI TIHIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U )KUBOTHBIE KHUPBI, UX
cocraB. du3nyeckre CBOWCTBA >XUPOB. XHUMHUYECKHUE CBOWCTBA >KHPOB: THAPUPOBAHUE, OKHUCIICHHE.
['uponu3 uim OMbUIEHUE KUPOB KaK CIOCOO MPOMBILIUICHHOTO MOTYYEHHsI COJIeH BBICIIMX KapOOHOBBIX
kuciaotT. [Ipumenenne sxupoB. MpUI4 KaK COJM BBICIIUX KapOOHOBBIX KMCIOT. MOOIINE CBOWCTBA MBLJIA.
VYrnesoabl. Kiaccudpukanus yriaeBogoB. Guznyueckue CBOWCTBA W HAXOXKICHHUE YTIICBOJOB B MPHUPOJC.
I'moko3a kak anbAeruJocnupT. XUMHUYECKHE CBOMCTBA TIUIIOKO3BL: ayuiuposanue, aiKuiuposauue,
CIIMPTOBOE U MOJIOUHOKUCIIOE OpO’KEHNE. DKCIIEpUMEHTAIIbHBIE I0KA3aTEIbCTBA HAJTMUUS abJACTUIHON U
CHUPTOBBIX Tpymnmn B ritoko3e. llomydenue ritoko3bl. @pykmosza Kaxk uzomep 2nokoswl. Puboza u
Oesokcupubosza. Baxueiiue nucaxapuibl (caxaposa, 1akmosd, Malvmo3a), uX CTpoeHue u pU3ndecKue
cBoOiicTBa. ['maponu3 caxaposbl, jgakmo3wvl, manrbmo3si. Kpaxman W 1e/iroiio3a Kak OHOJIOTHYecKue
MoJIMMepbl. XMMUYECKUE CBOMCTBA Kpaxmala (THAPOJIN3, KAUeCTBEHHAs peaklius ¢ HOIOM Ha Kpaxmall U
ee MpUMEHEHHE s OOHApYKEHHs Kpaxmaja B NpPOAYKTaxX MUTaHWsA). XHUMHUYECKHE CBOICTBa
LEJUTIONIO3bl: TUAPONHN3, OOpa3oBaHHE CIOXKHBIX 3¢upoB. I[Ipumenenne u Ouosoruveckas poJb
yraeBonoB. OKHCIIEHHE YIJEBOJOB — MCTOYHMK OSHEPruM JKUBbIX opraHu3moB. IloHsatue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.
WNnentudukanuss opraHU4YecKUX COEAUHEHHH. ['eHeTHdeckas CBs3b MEXAY KJIaccaMd OpraHuYecKuX
COETUHEHUH.
Amunbl. IlepBuuHble, BTOpHYHBIE, TpeTHUHbIe aMmuHbL. Kiaccudukaluus aMHHOB IO THUIY
YII€BOJOPOJAHOTO paguKallia M YUCIY aMUHOIPYII B MOJIEKYJE. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE
CTpOCHHE TpeebHbIX aMUHOB. Du3nueckre CBOMCTBA aMUHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHMUS:
peakuuu ¢ BOAOH, KucioTamu. Peakuus ropeHusi. AHWIMH Kak MPEJICTaBUTENb apOMaTUYECKUX aMUHOB.
Crpoenne anunuHa. [IpuduHbl OCabieHHs OCHOBHBIX CBOMCTB aHWIMHA B CPaBHEHMM C aMUHaMH
MpEeACIbHOTO psifja. XMMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHUE C KHUCIOTaMH, OPOMHOW BOJIOM,
okucienue. [lonyyeHne aMHHOB aJKWIMPOBAaHMEM aMMHaKa U BOCCTAHOBJIIEHHEM HUTPOIPOU3BOIHBIX
yrieBosopoaoB. Peakuusa 3unuHa. IlpumeHeHue aMuHOB B (papMalleBTUYECKOH MPOMBIIIIEHHOCTH.
AHUNUH Kak coipbe 071 npou3800cmea anuiuHosvlx kpacumeneti. Cunme3swvl Ha OCHO8e AHUNUHA.
AmuHOkHCHOTEl M Oenku. CoctaB M HOMeHknarypa. CTpoeHHe aMMHOKHUCIOT. ['oMonorudeckuil psjg
MpeieIbHBIX aMUHOKHCIIOT. M30Mmepusi npedenvhbix amuHokuciom. OU3ndecKkue CBOICTBA MpeeTbHbBIX
AMUHOKHCIIOT. AMHHOKHMCIOTHI Kak aM(OTepHble opraHudeckue coeauHeHus. CHHTE3 NEenTHIOB.
[lentuanas cBs3b. buomornyeckoe 3HaueHHE a-aMUHOKUCIOT. OOnacTH NpPUMEHEHHS aMUHOKHCIIOT.
benku kak npuponnsie Ouononumepsl. CoctaB U cTpoeHue OenkoB. OCHOBHblE AMUHOKUCIOMEY,
obpazyrowue denxku. XUMUUECKHE CBOMCTBa OENKOB: THAPONIN3, JeHATypalltsl, KaueCTBEHHbIE (I[BETHBIE)
peakuuu Ha Oenku. [IpeBpamienuss OenkoB muimM B opraHuszMe. buonormueckue (yHKIMM O€JKOB.
Hocmuoicenus 6 uzyuenuu cmpoeHus u cunmesa 6eiKos.
Azomcoodepocawue 2emepoyuxiuveckue coeourenus. Iluppon u nupuouH: 21eKMpoHHOE CmpoeHue,
apomamudeckuil Xapakmep, pasiudue 6 NpOAGIeHUU OCHOGHBIX ceolicms. Hykneunogvle Kuciomol:
cocmas u cmpoenue. Cmpoenue Hykrieomudos. Cocmas uykneunoswvix xuciom ([JHK, PHK). Poab
HYKJLEUHOBBIX KUCIION 8 JHCUHEOessMeNIbHOCMU OP2AHUZMOS.

BricokoMonekymnsipabie coeHeHUs.. OCHOBHbBIE MOHSATUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI:
MOHOMEp, TOJHMMEp, CTPYKTYpHOE 3BEHO, CTeNeHb noiaumepusanuu. Kraccudukanus MoauMepos.
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OCHOBHBIE CITOCOOBI TOJIYYCHHUS BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: peakluy TOJUMEpPU3AlHA U
noJinkoHeHcanuu. CTpoeHUEe U CTPYKTypa MOJMMEPOB. 3aBUCHMOCTh CBOWCTB TIOJUMEPOB OT CTPOCHHS
MoJleKyl1. TepMOIUTacTUYHBIE M TEPMOPEAKTUBHBIE MONUMEPBL. [Iposodsawue opeanuyeckue noaumepul.
Komnosumnvie  mamepuanvi.  Ilepcnekmugol  UCNOIb306AHUA ~— KOMNOZUMHLIX — MAMeEPUALO8.
Knaccudukanus BonokoH. CuHTeTHdeckue BoJokHA. [lommddupHBIE M MOJIMAMHIHBIC BOJOKHA, HX
CTpOcHHE, CBOWCTBA. [IpakTHueckoe HCIOJIb30BaHUE BOJIOKOH. Curnmemuueckue nieHKU: U30NsAYus 0Jis
npoeoo0s, MeMOpanvl Ol ONPeCHeHUsi 600bl, 3AUUMHbIe NIeHKU Ol aA8momoounell, niacmulpu,
xupypeuweckue noesasku. Hoevle mexnonocuu OanvHeluie20 COBEPUICHCMBEOBANHUSL  NOTUMEPHBIX
Mamepuanos.

TeopeTnueckne 0CHOBBI XUMHUH
Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb CTpoeHusl aToMa. JlyanusMm snekTpoHa. Keanmoesvie uucaa.
Pacrnipenienenye 371€KTPOHOB IO SHEPIreTUUYECKUM YPOBHSAM B COOTBETCTBHM C NPUHIIUIIOM HauMEHbIIEH
SHepruu, npaswioM XyHzaa u npuHounoM Ilaymu. OcoOEHHOCTH CTPOSHHS SHEPreTUYECKHX YpPOBHEH
aToMOB d-371€eMeHTOB. DJIeKTpOoHHAas KoH(purypanus aroma. Kiaccudukanus XMuMUYECKUX JIEMEHTOB (s-,
p-, d-amementbl). OCHOBHOE H BO30YK/ICHHBIE COCTOSHHMS AaTrOMOB. BalleHTHBIE DICKTPOHBL
[lepuonnueckas cucrema xumuueckux anemeHtoB M. MenneneeBa. @PU3NYECKUH  CMBICHI
Ilepuognueckoro 3axkona /.M. MenneneeBa. IlpuunMHBI M 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
3JIEMEHTOB M UX COEJUHEHMH IO IMepuojaM M rpynnamM. MHpOBO33pEHUECKOE M HAayyHOE 3HAu€HUe
[lepuomnueckoro 3akona [I.W. MenpneneeBa. [Ilpoenosvr J].H. Menoeneesa. Omkpvimue HOB8bIX
XUMUYECKUX 2]IeMEHMOS.
ONeKTpOHHAas MpUPOJAa XUMHUYECKOW CBS3U. OJEKTpPOOTpULATeNbHOCTh. KoBaneHTHas CBs3b, €€
Pa3sHOBUJHOCTH M MEXaHM3Mbl 0Opa3oBaHUs (OOMEHHBIH M JOHOPHO-aKLENTOpHbI). VoHHas CBs3b.
Merammueckas cBs3b. BogopoaHas cBsi3b. MeoxcmonexyisipHble 83aumMo0eticmeusl.
Kpucrannuueckue u amopdHblie BemiecTBa. THUIIBI KPUCTAUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, MeTajulInyeckas). 3aBUCUMOCTb (U3NYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM
pewerku. Ilpuunnbl MHOrooGpasust BemiecTB. COBpeMEHHbIE MPEJICTABICHHUS O CTPOECHUM TBEPIbIX,
KHUJIKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmanioi.
XUMHYecKue peakluu. ' oMOreHHble U reTeporeHHble peakiuu. CKOpOCTh peakliuy, €€ 3aBUCUMOCTh OT
pa3nuuHbIX (AKTOPOB: MPUPOAbl PEArMPYIOIIMX BELIECTB, KOHUEHTPALMU pPEearupyrollux BelIecTB,
temneparypsl (npasuwio Bant-I'odda), miuomaan peakimoHHON MOBEPXHOCTH, HAJIMUMs KaTaau3aTopa.
OHeprusl akTUBaUUH. Axmusupoeanuviii komniexc. Karanusatopsl U katanu3. Poip Karaam3aTopoB B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
Ilonamue 06 sumanvnuu u sumponuu. dnepeus I'uboca. 3akon I'ecca u ciencTBust U3 Hero. TerioBble
3¢ exThl XuMUUECKuX peakuuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuid. XHMHUYECKOe
paBHoBecue. (CMelleHHMEe XMMHMYECKOTO paBHOBECHsS] IMOJ  JEWCTBUEM pa3lUYHbIX  (DAaKTOPOB:
KOHILEHTPAllMM pPEareHTOB WM MPOJYKTOB pEaKlMH, MAaBJICHUs, TemIepaTypsl. Poib cMmerieHus
paBHOBECHSI B TEXHOJIOTUYECKHX ITpoLeccax.
HucnepcHble cucteMbl. Koanououwvle cucmemvl. VIcTuHHBIE pacTBOpbl. PacTBopeHHne Kak (usuko-
xuMudeckuii npouecc. CriocoObl BEIpaXKEHUSI KOHIIEHTPALUK pacTBOPOB: MAaccoBasi J0JIsS PACTBOPEHHOIO
BEIIECTBA, MOJIAPHAA U MONANbHAA KOHYeHmpayuu. Tump pacmeopa u mumposarue.
Peakuuu B pacTBopax a51eKTposnTOB. KauecTBEHHBIE peakiuy Ha HOHBI B pacTBOpe. KHCI0THO-OCHOBHBIE
B3aUMOJICHCTBHS B pacTBopax. AMpoTepHOCTb. HonHnoe npouszgedenue 600bl. Booopoouwiil nokazamens
(pH) pacmeopa. Tmaponus coneld. 3HaueHHE THAPOJIU3a B OHOJOTHYECKMX OOMEHHBIX MpOIleccax.
[Ipumenenue ruipoiau3a B IPOMBIIIIIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B MPUPOJE, MPOU3BOACTBEHHBIX IIpoleccax u
KU3HEEATEIbHOCTH OPraHu3MOB. OKuUCIumenbHo-60CCmMaHo8UMeNbHblli nomenyuan cpeovl. Juazpamma
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Ilyp6s. TloBeneHne BeMeCTB B cpefiax ¢ pa3sHbIM 3HaueHneM pH. MeTobl 3JIEKTPOHHOTO U 31eKMPOHHO-
uonHoeo OamnaHca. [adpbBaHMYECKHH DJIEMEHT. XHWMHYECKHE WCTOYHUKH ToKa. Cmanoapmuwiii
8000pOOHbIL 21eKmpo0. CmaHOapmHwlll 91eKMPOOHbIL NOMeHYuanl cucmemvl. Psd cmanoapmubix
9eKMPOOHLIX nomenyuanos. Hanpaenenue okucaumenbHo-60CCMaHOBUMENbHbIX peakyuii. IINEKTPOIIN3
pacTBOpPOB M paciiaBoB coiield. [IpakTuueckoe MpUMEHEHHUE AIEKTPOU3a IS MOJYYCHHS IIEIOYHbIX,
[IEJIOYHO3EMENTbHBIX METAIJIOB U alfOMUHUSA. Koppo3usi METallIOB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKOH XUMUM

O6mass xapakrepuctuka 3yeMeHTOB IA—IlIA-rpynmn. Oxcuabl M TEPOKCHABI HATpHUsl U Kajusl.
PacnioznaBanue xaTuoHOB HaTpus U Kanus. Coiu HaTpusl, Kajius, KalbLUs U MarHus, UX 3HAYCHHUE B
NPUPOJIE U KU3HU YeJoBeKa. JKecmkocmb 6006l u cnocobwl ee ycmpanenus. Komniexchvle coeounenus
anoMuHus. Anomocunuxamal.

Mertamner IB-VIIB-rpynn (menp, ek, Xpom, mapranern). OcobeHHocTH cTpoeHHs aToMoB. OOmue
¢busznueckue u xumuueckue cpoicTBa. [lomyuenune u mpumenenue. OKCHIBI M TUIPOKCHIBI 3THUX
METAJIJIOB, 3aBHCHUMOCTh MX CBOWCTB OT CTENEHHU OKHCIEHHUS »dJeMeHTa. BaxHeilmue comiu.
OxucnuTenbHble CBOMCTBA COJIE XpoMa M MapraHlla B BBICIICH CTENIEHH OKUCIEHUA. KommniexcHvie
COeOUHeHUsl XPoMdA.

Oo6mast xapakrepuctuka 31eMeHToB |V A-rpynmsl. CBoiicTBa, monydeHue u npuMeHeHune yrisa. CuHTres-
ra3 Kak OCHOBa COBPEMEHHOW IPOMBIIUICHHOCTH. AKTUBUPOBAHHBIM yroib Kak aJCOpOCHT.
Hanocmpykmypei. Muposvie docmudicenuss 6 o00aacmu co30aHUsL HAHOMAMepuanos. ONeKmpoHHOoe
cmpoeHue MONeKyIvl y2apruo2o 2asa. llonyyenue u npumenenue yeaprno2o 2aza. buonoruueckoe aeicraue
yrapHoro raza. Kapouael kanbuus, aqroMuHus U xkene3a. Kapbonatsl u rugpokapoonatsl. Kpyeosopom
yenepooa 6 oicueoul u Hedcugol npupoode. KauecTBeHHas peakuus Ha KapOoHaT-uoH. Dusnueckue u
XUMHUYecKue cBoiicTBa kpemHusa. Cunansl U cununuabl. Oxcun kpemuus (IV). KpemHueBble KUCIOTHI U
ux conu. CUIMKaTHBIE MUHEPAJIbl — OCHOBA 3¢MHOU KOPBHI.

OObmas xapakTepuctuka 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakiusi Ha MOH aMMOHHSL.
A3OTHast KACJIOTa KaK OKUCIUTENb. HUTpaThl, X (pusndeckne M XMMHYECKHE CBOWCTBA, PUMEHEHHE.
CaoiicTBa, nonyueHue u npumenenue ¢ocgopa. Pochun. DochopHeie U nMoaUPochHOpHbIE KUCTOTHI.
buonoruueckas posb ¢pocdaTos.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOble CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOMU
Kuc0Thl. KauecTBeHHbIE peakuu Ha CyabGua-, cylb(UT-, U Cynb(aT-HOHBI.

Oo6mas xapakrepuctuka s1eMeHToB VIIA-rpynnel. OcobenHocTu xumuu ¢ropa. I'anoreHoBogopoabl U
UX Mojy4deHue. ['aoreHoBo10poAHbIE KUCIOTHI U UX oM. KauecTBEHHbIE peaKIIMM Ha FaJIOT€HN/-UOHBI.
Kucnoponconep:xaiue coequHenust xaopa. [I[pyuMeHeHne rajoreHoB U NX BaKHEHIINX COCTUHEHU.
bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJAOPOIHBIX COETUHEHHH, BBICIINX OKCHJIOB
Y TUJIPOKCHJIOB.

Wnentudukanus HeOpraHn4eckux BEUIECTB U HOHOB.

XuMus 4 KNU3Hb

Hayunbie ™eronbl mo3HaHus B XuMmuH. VcTtouHukn xumuueckoil wuHdopmammu. I[lomck
uH(hOpMalUM TIO Ha3BaHUSAM, HIECHTU(PUKATOpAM, CTPYKTYpHBIM (opmynaMm. XUMHUYECKHI aHau3,
CHUHTE3, MOJCIIMPOBAHUE XHMHUYECKUX TMPOIECCOB U SBJICHUW KAaK METOAbl HAYYHOTO ITO3HAHUS.
Mamemamuueckoe modenuposanue NpoOCMPAHCMEEHHO20 CMPOCHUS MOLEKYI OP2aAHUYECKUX BeUjecma.
Cospemennbie Quzuxko-xumuyeckue mMemoovl YCMmaHo8IeHUsi COCmasa U CMpyKmypbl elyecms.
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Xumusa u 310poBbe. JlekapcTBa, (epMeHTBI, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJBI.
[IpoGnemsl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAaPCTBEHHBIX MpenapaTtoB. BpenHble MpUBBIUKN U (aKTOPHI,
paspymiaronue 370poBbe (KypeHue, ynorpeOJIeHue aikoroiisi, HapKoMaHHs). PanuoHansHOEe THUTAaHHE.
ITumessie no6aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B Meauiuae. PazpaboTka gekapcTB. XUMUYECKHE CEHCOPHI.

XuMUs B MOBCEAHEBHOW KM3HU. MOIOIIME U YUCTALLIKUE CPEACTBA. PenesieHThl, NHCEKTUIUIBI.
CpenctBa nuyHOW TUrHMEHBl M KocMeTHKHU. [IpaBmia Oe3omacHoil paboOThl C €IKUMHU, TOPIOYHMMHU H
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU OBITOBON XUMUHU.

XUMHUS U CceNbCKoe X035iHUCTBO. MuHepanbHble U opraHudeckue ynoopenus. CpencTBa 3allUThI
pacTeHui.

XuMmus B mpombIuieHHOCTH. OOIue MpeacTaBIeHUs O MPOMBIIUICHHBIX CIOC00aX TMOTYYCHHS
XUMUYECKUX BEIIECTB (HA MIpUMEpPE IPOU3BOJCTBA aMMHAaKa, CEPHOU KHUCIOTHI). [IpombinuieHHas
opranudeckas xumusi. CeIpbe sl OPraHUYeCKOM MPOMBIIUIEHHOCTH. [IpobiemMa 0TX0M0B U MOOOYHBIX
poaykToB. Hanbosee KpymHOTOHHAKHBIE TIPOM3BOCTBA OPraHUYECKUX COeNUHEHUHN. UepHas u 1BeTHas
Metauryprusi. CTEKJIO M CHIIMKATHAs: TPOMBIIUIEHHOCTb.

Xumus U dHepretuka. [IpupoaHble HCTOYHUKH YIJIEBOAOPOAOB. IIpuUpoaHBII M MHOMYTHBINA
He(TAHOM raspl, UX cocTaB W ucnoib3oBaHue. CocraB HepTu U ee mepepaboTka. HedrenmpomyKTsl.
OxranoBoe uucio OenszuHa. OxpaHa OKpyXKarollel cpeasl npu HedrenepepaboTKe U TPAHCIOPTHPOBKE
He(TENPOAYKTOB. AJIbTepPHATHBHBIC UCTOYHUKH SHEPTHH.

Xumus B ctpoutenbetBe. Llement. beton. [Togbop onTHMabHBIX CTPOUTENBHBIX MATEPUAIOB B
MPAKTUYECKOM ESITEIbHOCTH YEIOBEKA.

XuMHS U IKOJIOTHSI. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpelbl U ero nocieAacTBus. OxpaHa
ruzapocdepsl, mouBbI, aTMOChEPHI, (PIOpbI U PayHBI OT XUMUYECKOTO 3arpsi3HEHUSI.

THIbI pacYeTHBIX 32/124:

Haxoxaenne MonekynsipHOi (hOpMyIibl OPraHUYECKOTO BEIIECTBA M0 €r0 MIIOTHOCTU U MacCOBBIM
JIOJIIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WM 110 IPOJYKTaM CrOpPaHUS.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Pacuetsl macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAaKLUH, €CIM OJHO U3 BEIIECTB
JAaHO B U30BITKE (MMEET MPUMECH ).

Pacuersr maccoBoil wiM OOBEMHON JOJMM BBIXOJIAa MPOAYKTa pEAKIMU OT TEOPETHUYECKU
BO3MO>KHOTO.

Pacuets! TennoBoro a¢dexra peakuuu.

PacyeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEaKIUsX.

PacueTsl Macchl (00beMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIM OJTHO U3 BEILECTB JJaHO
B BHJIE PACTBOPA C OIIPENEICHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA.

IIpumepHbIe TEMBI IPAKTHYECKUX PA00T (HAa BHIOOP y4uuTeIA):
KauecTBeHHOE olpeneneHue yriaeposaa, BOA0Opoaa U XJI0pa B OpPraHu4eCKUX BEHIECTBAX.
KoHcTpyrpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYJI OPraHUUYECKUX BEILECTB.
Pacnio3naBaHue 1acTMacce ¥ BOJIOKOH.
ITony4eHue UCKYCCTBEHHOIO LIENKA.
Peienne skcriepuMEHTANIBHBIX 33714 HA I10Jy4YE€HUE OPTaHUYECKUX BEIECTB.
Pemenne sxcriepruMEHTANBHBIX 33a4 HAa PACIIO3HABAHUE OPraHUYECKHUX BEILIECTB.
WNnentuduxanus HeOpraHu4ecKux CoelMHEHUH.
[Tony4yenue, coOupanue u pacro3HaBaHHUE Ta30B.
Pemenne skciepruMeHTANBHBIX 3a4a4 1o Teme «MeTamisD.
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Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «HemeTtansoy.

Pemenne »skcnepuMeHTaNbHBIX 3a1ad 1Mo Teme «[ eHeTHueckas CBA3b MEXAY KilaccaMu
HEOPTraHUYECKUX COCAUHECHUII.

Pemienne »skcrnepuMEHTANbHBIX 3adad 1o TeMe «l'eHeThyeckass CBsI3b MEXKIY Kiaccamu
OPraHHYECKUX COCTUHECHUIN.

[Tomyyenue 3THIIeHA U U3YYEHUE €TO CBOMCTB.

[TonydyeHune yKCyCHOM KUCIOThI U U3YyYCHHUE €€ CBOMCTB.

I'maponus kupos.

N3roToBneHue Mblia pyqYHOH pabOTHI.

XUMHUS KOCMETHYECKHUX CPEJCTB.

HccnenoBanue CBOWCTB OEIKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBanue MUAMIEBBIX T00ABOK.

CBoiicTBa 0JITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHWYECKHE CBOMCTBA aJIbJIETHI0B.

Cunres cioxHOro 3¢dupa.

['unponu3 yrieBoaoB.

YcTpaneHue BpeMEeHHOM KECTKOCTH BOJIbI.

KauectBenHbIe peakiiny HA HEOPTAHUUECKHUE BEIIECTBA U HOHBI.

WccnenoBanue BAUSHUSA pa3aTudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.

Ornpezenienre KOHIIEHTPALUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHUSI.

16



I1l. TemaTrnueckoe njaHMpoOBaHHE

10 KJIACC (3 u B Heneuo, Bcero 102 u)

Ne KoanuecTtBO
Tema
n/n 4acoB
1 | Beexenne 1
Teopusi CTpoeHUs1 OPraHMYECKUX COeIMHEH Uil 5
3 | Kmaccudukanusi opraHMYecKUX CoeIHMHEHHil, XHUMHYeCKHe PpeaKiuu B 10
OpPraHuYecKoil XuMNu
4 | YrieBoaopoabl 31
5 Kucaoponocoaep:xkamue opranu4eckue BenecTsa 35
6 A30TOoco/ep:Kalnue OpraHnvecKue BelecTa 10
7 | BbiIcOKOMOJIEKY/ISIDHBIE COeIMHEHUS 10

YueOHO-TeMAaTHUYECKHI IIJIaH

Xumus
10 kaacc
1 mosryroaue 2 moyroaue YueOusblii rog
KouunyectBo
Ypox 45 S7 102
KontposbHnasn 1 4 5
padora
IIpakTHyeckas 1 7 8
pabdora
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