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I. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOTI'O ITIPEIMETA

JInuHoCTHBIE pe3yJIbTaThl

Jluunocmuvie pe3yromamel 6 cpepe OmHOUleHUll 00y4arowuxca Kk cebe, K coemy 300pogvio, K
NO3HAHUIO CceDsL:

- OpHEHTAIMs 00YYarOIUXCsl HA JOCTHKEHHE JIMYHOTO CYACThsl, Peaau3altio O3UTUBHBIX
KU3HEHHBIX IEpPCHEKTUB, WHHUIMATUBHOCTb, KPEAaTHUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEIENECHUI0, CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTD KU3HEHHBIE IUIAHBL;

— TOTOBHOCTb M CIIOCOOHOCTH OO€CTe4YuTh cebe M CBOMM OJIM3KHM JOCTOWHYIO KH3Hb B
IIPOLIECCE CAMOCTOATEIBHON, TBOPYECKOU U OTBETCTBEHHOM IEATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH OOYYalOMMXCS K OTCTAaMBaHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI0 MHEHHUS, TOTOBHOCTb M CIIOCOOHOCTH BBIPAOATHIBATh COOCTBEHHYIO IO3ULHUIO 10
OTHOIICHUIO K OOIIECTBEHHO-TTOJUTHYECKUM COOBITHSIM TPONUIOrO W HACTOSIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, JyXOBHBIX LIECHHOCTEH U JOCTH)KEHUN HAlllel CTPaHblI,

— TOTOBHOCTb M CIOCOOHOCTh OOYYaIOUIMXCS K CAaMOPa3BUTHIO W CAaMOBOCIHTAHHUIO B
COOTBETCTBUM C OOIEYETOBEYECKMMHU IIEHHOCTAMH M HJA€alaMU TIPa)XJaHCKOro oOIIecTBa,
NOoTPeOHOCTh B (PM3MYECKOM CAMOCOBEPIICHCTBOBAHHMHM, 3aHATHUSX CIIOPTUBHO-03I0POBUTEIHLHON
JESATEIBHOCTBIO;

— NPUHATHE W peaju3alys LEeHHOCTeH 3I0poBOro M 0Oe3omacHOro obpas3a >KH3HH,
OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U
IICUXOJIOTHYECKOMY 3/10pOBbBIO;

— HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOr0Jisi, HAPKOTUKOB.

Jluunocmuvie pesynomamovl 8 cepe ommowenuil obyuarowuxcsa Kk Poccuu xak xk Pooune
(Omeuecmsy):

— poccuiickasi UAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCHUICKOM WJAEHTUYHOCTU B
HOJHUKYJIBTYPHOM COLIMYME, YyBCTBO IMPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOro
Hapoza u cynpoe Poccun, marpuotusm, roTOBHOCTD K Cy)eHU0 OTeuecTBy, €ro 3aluTe;

— yBa)KEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHol, ropaoctu 3a
CBOM Kpai, CBOI0 PoauHy, mpoluioe U HacTOAIIEe MHOIOHAIIMOHAIILHOTO Hapoaa Poccun, yBaxeHue kK
rocyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

— (dbopMHpOBaHHE YBaXEHHSI K PYCCKOMY SI3bIKy KakK TOCYAapCTBEHHOMY SI3BIKY
Poccuiickoit denepannu, sBIAIOLIEMYCSI OCHOBOM POCCHIICKON MIEHTHYHOCTH U TJIaBHBIM (pakTOpoM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS;

— BOCIIUTAHHE YB@KEHUS K KYJIbType, s3bIKaM, TpPAAULUsAM U OObIYasM HapoOB,
npoxxuBaromux B Poccuiickon @enepannu.

Jluunocmuvle pe3ynomamol 6 cpepe omHouleHull 00YUaAWUXC K 3aKOHY, 20Cy0apcmey U K
2PAdiCOAHCKOMY 00Uecmay:

— IPaX/IaHCTBEHHOCTb, TpaKAaHCKas TO3MIMS AaKTUBHOTO M OTBETCTBEHHOI'O 4YJEHA
POCCHIICKOTrO O0IIECTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOILErO
3aKOH ¥ MPaBOINOPSIOK, OCO3HAHHO MPUHUMAIOIIETO0 TPAAUIMOHHBIE HAIMOHAIbHBIE U
o0I11e4eNIOBeYeCKUe T'YMAaHUCTUYECKHE WU JIEMOKPAaTHUECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
00IIIEeCTBEHHOM JKH3HH,

— NPU3HAHUE HEOTUYYXJIAeMOCTH OCHOBHBIX TIpaB M CBOOOJ UEJIOBEKa, KOTOpHIE
MPUHAJJIEKAT KaKIOMY OT POXKJIEHUS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB U CBOOOJ
0e3 HapyleHHs paB U cBOOOJ IPYTUX JIUI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MpaBa U CBOOObI
YyeJloBeKa U rpaKIaHUHA COTJIaCHO OOIeNpU3HAaHHBIM MMPUHIMIIAM U HOPMaM MEXKIyHapOIHOTO MpaBa
u B coorBerctBuM c Koncrutynuein Poccuiickoir @Penepanuu, mpaBoBas M IMOJIUTHYECKAS
IPaMOTHOCTB;

— MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHA HAykKu U
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOE Ha JUalore KyJabTyp, a Takke pasIudHblX (opMm
0O0IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHME CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;

- MHTEPHOPH3ALMsl LIEHHOCTEN IEMOKPATHH M COLMAIBHON CONMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETryJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE WU COLMAIBHON OpraHU3allly;




— TOTOBHOCTh OOYyYaromMXcs K KOHCTPYKTUBHOMY YYacCTHIO B TIPUHSTHU PEIICHHIA,
3aTparvBalOIIMX MX MpaBa M HHTEPECHl, B TOM 4YHUCIE B PA3IUYHBIX (opMmMax OOIIECTBEHHON
caMOOpraHu3allii, CAMOYIIPABJICHHSI, OOIECTBEHHO 3HAYUMOM e TEIIbHOCTH;

— MIPUBEPKEHHOCTh HJESM HHTEpHAI[MOHATIN3MA, JAPY>KObI, PaBEHCTBA, B3aUMOIOMOIIU
HApOJIOB; BOCITUTAHUE YBAKHUTEIHLHOTO OTHOIICHUS K HAIIMOHATHBHOMY JTOCT

— OMHCTBY JIIOJIEH, UX UYBCTBaM, PEIUTHO3HBIM YOCSKICHUSIM;

— TOTOBHOCTh OOYYArOMIMXCS MPOTHBOCTOSITH HJICOJIOTUH 3KCTPEMHU3Ma, HAIMOHAIU3MA,
KceHOhOoOUH;  KOPPYILHWH; AUCKPUMUHAIMU 10  COLUHUAIbHBIM, PEIIMTHO3HBIM,  PAacOBbIM,
HAI[MOHAJHHBIM MIPU3HAKAM U IPYTHM HETATHBHBIM COIMATLHBIM SIBIICHUSIM.

Jluunocmuvle pe3ynibmamel 8 chepe OmHOUEHUL 00YUAIOWUXCS C OKPYIHCAIOWUMU THOObMU.

— HPABCTBEHHOE CO3HAHWUE U TIOBEJICHHE HA OCHOBE YCBOCHHUS OOIIECUYEIIOBEYECKUX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAaHUS M TMOBEACHUA B MOJHKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIHUAJOr C JIPYTUMH JIOJIbMH, JOCTUTATh B HEM B3aMMOIIOHUMAaHWs, HaXOIWUTh
oOI1ye eIy U COTPYAHUYATH IS UX JOCTUKCHHUS,

— NPUHATHE  TYMAaHUCTHYECKMX  IICHHOCTEH,  OCO3HAHHOE,  YBAXHUTCIbHOE U
T00pOXkKeNaTenbHOe OTHOIICHUE K APYroMy YelIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K CONIEPEIKUBAHUIO U (POPMHUPOBAHKE TTO3UTHBHOTO OTHOIIEHUS K JIFOJISM, B
TOM YHCIe K JHUIAM C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBbSI U HHBAIUIAM; OepexkHOe,
OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHUE K (PHU3UYIECKOMY H IICHXOJIOTHICCKOMY 3[IOPOBBIO IPYTHX
JI0JIeH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

— (hopMUpOBaHHE BBIPAKCHHOW B IOBEJCHWM HPABCTBEHHOW TIO3WIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENBbHOMY BBIOOpPY 100pa, HPaBCTBEHHOTO CO3HAHMSI M IMOBEACHHUS HAa OCHOBE
YCBOCHHUS OOIICUEIIOBEYSCKUX IICHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, JOJTA, CIIPABEIIUBOCTH,
MUJIOCEPIUS U IPYKETIOOU);

— pa3BUTHE KOMIICTCHIIMH COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETBMH MIIAJIIICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTENbHOM, OOLIECTBEHHO IOJIE3HOM, y4eOHO-HCCIeA0BaTEIbCKOM,
MPOEKTHOM M IPYTUX BUIAX JCSITCIHLHOCTH.

Jluunocmuvie pesynomamul 6 cghepe omuHoueHUU 00YYAIOWUXCS K OKPYAHCATOUWEMY MUPY, HCUBOT
npupooe, Xy00HcecCmeeHHOU Kyl1bmype:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO  pa3BUTHUA  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM
uH(popMalell O TepeloBbIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOM M OTEYECTBEHHON HayKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CcamMO00pa3oBaHUIO, Ha
MPOTSKCHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBUIO
yCTenHoM npodeccruoHalbHON 1 00IIECTBEHHOM AesITeNEHOCTH;

— IKOJIOTHYECKAs KYyJbTypa, OCpeKHOE OTHOIICHUS K POJHOW 3eMiie, MPUPOTHBIM
OorarctBam Poccun W Mupa; TOHMMaHWE BIUSHHUS COLMATBbHO-dKOHOMHUYECKHUX TMPOIECCOB Ha
COCTOSTHUE MPUPOTHON U COIUAIBHOMN Cpeflbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPHPOJIHBIX PECYPCOB;
YMEHHMsI W HaBBIKM DPAa3yMHOTO TMPHUPOAOIOIB30BaHUS, HETEPIUMOE OTHOIIEHHE K JCHCTBHSIM,
MPUHOCSATIIMM BpeJl SKOJIOTHH; IIPUOOPETEHHE OTIBITa KOJIOT0-HAIIPABICHHOH JIeATETIbHOCTH;

— ACTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTPOHCTBY
coOCTBEHHOTO OBITA.

Jluunocmuvie pe3yromamol 6 cgpepe OMHOULEHUL 0OVUAIOWUXCA K ceMbe U POOUMENiM, 8 MoMm
yucne no020MmoeKa K CeMeUHOU HCUSHU:

— OTBETCTBEHHOE OTHOIIEHHUE K CO3JMaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSTHUS
IIEHHOCTEN CEMEHHON KU3HM,

— MOJIOKUTETBHBIA  00pa3  CceMbH, pOAMWTENHCTBA (OTIOBCTBA W MATEPUHCTBA),
MHTEPUOPU3ALINS TPAAULMOHHBIX CEMEHHBIX IIEHHOCTEH.

MeTtanpeaMeTHbie pe3yJibTAThI

PeryastuBubie YY ]|

BbINnyCKHUK HAYYHMTCS:




— CaMOCTOSATENIbHO OIpEAeNsaTh LEId, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, 1O KOTOPHIM
MO>KHO OIIPENENUTh, YTO LEIb JOCTUTHYTA,

— OLICHUBATh BO3MOXHBIEC TTOCIIECJICTBUS JOCTHKEHHSI TTIOCTABJICHHOM 1I€JU B JEATEIBHOCTH,
COOCTBEHHOM HU3HU M JKU3HU OKPYKAIOIIMX JIIOJIeH, OCHOBBIBAACh HAa COOOPaKEHUAX DTUKH U
MOpay;

— CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOW IESITENBHOCTH U
YKU3HEHHBIX CUTYalMSIX;

— OLICHUBATh pPECYpPChl, B TOM YHCIE BpeMs M JAPYrHMe HEMaTepualbHbIE PECYPCHI,
HEOOXOUMBIC JJIs1 JOCTHUKCHHUSI IOCTABJICHHOM 11EJIH;

— BBIOMpATh MYyTh JOCTHXKEHUS LEJIH, IUIAHUPOBATh pEIIEHUE IIOCTABIECHHBIX 3ajad,
ONTUMU3HPYS MaTepUalIbHbIE U HEMAaTepUaIbHbIC 3aTPAThI;

— OpraHu3oBbIBaTh A()(PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAMMBIX JJISi JOCTHKEHUS
IMOCTaBJICHHOM I1CTIN;

— COINOCTABIIATH MOJYYEHHBIN Pe3yJIbTAT AEATEIbHOCTH C IOCTABJIEHHOM 3apaHee 1EIblO.

ITo3naBaTenbHbIE YY ][

BbeInyCKHUK HAy4YuTCH:

— MCKaTh M HAXOJUTh 00OOIIECHHBIE CIIOCOOBI PEIICHHUS 3a/1a4, B TOM YHCIIE, OCYIICCTBIISAT
pa3BepHYTHI HH(DOPMALIMOHHBIM TOMCK M CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHbIE U
II03HABATEJIbHBIC) 3a/1a4H;

— KPUTHUYECKH OIEHUBAaTh M MHTEPHPETUPOBATh HH(GOPMALMIO C PAa3HBIX MO3UIIUMA,
pacro3HaBaTh 1 GUKCHUPOBATH MIPOTUBOPEUHNS B UHPOPMAIIMOHHBIX UCTOYHHUKAX;

— WCIIOJIb30BaTh PA3JIMYHBIE MOJEJIbHO-CXEMAaTUYECKUE CpEICTBa ISl MPEACTABICHUS
CYIIECTBECHHBIX CBS3CH W OTHOIICHMIA, a TaKXKE MPOTHBOPEYH, BBIIBICHHBIX B HH(POPMAIMOHHBIX
MCTOYHHKAX;

— HaxOJUTh W MPUBOJIUTH KPUTHUECKUE apTyYMEHTHI B OTHOIICHUH JCHCTBUU U CYXICHUI
JIPYTOro; CIIOKOMHO U pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUYaHHSIM B OTHOILIEHHH COOCTBEHHOTO
CYXKJICHUSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJHUTh 32 PaMKH y4eOHOTO MpeAMeTa U OCYIIECTBIATH IIeJIEHANIPABICHHBIM MOUCK
BO3MOXKHOCTEH JUIsl IIMPOKOT0 IEPEHOCca CPEJICTB U CIIOCOOOB AEHCTBUS;

— BBICTpanBaTh UHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO, YIUTHIBASI OTPAaHHYCHUS
CO CTOPOHBI APYTHX YYaCTHHUKOB U PECYPCHBIC OTPAHUUYCHUS;

— MEHSATh U YAEPKUBATh pa3HbIe MO3UIMHU B IO3HABATEIBHOM JESITEIIBHOCTH.

KommyHukatusubie YY /|

BoinyckHUK HAy4uTCH:

— OCYIIECTBJISTh JEJOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpU 00Opa3oBaTeNbHOM OpraHu3allid, TaK M 3a €€ Mpeaeramu), MoJAOupaTh MapTHEPOB IS
JIETIOBOM KOMMYHUKAIIMHM UCXOJISI U3 COOOPaKEHHUI Pe3yJbTaTUBHOCTH B3aUMOJICHCTBUSA, a HE JIMYHBIX
CHUMIIATHH;

— MPU OCYIIECTBICHUH TPYMNIOBOW pPabOThl OBITh KaK PYKOBOIUTEIEM, TaK U UYJICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (T€HEepaTop UAeH, KPUTHUK, UCTIOIHUTENb, BRICTYIAIONINH, SKCTIEPT U T.1.);

— KOOPJAMHHUPOBATH M BBIMIOJHIATH PabOTy B YCIOBUSAX pEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

— pa3BepHyTO, JOTMYHO M TOYHO U3Jaratb CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHHEM
aJICKBATHBIX (YCTHBIX U MUCBMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(MDIUKTOTEHHBIE CHTYallUM W TMPEIOTBpAIiaTh KOHQGIUKTHI A0 WX
aKTUBHOH (ha3bl, BBICTpAMBaTh JECTIOBYI0O U 00pa30BaTEIbHYI0O KOMMYHUKAIINIO, U30eras JIMYHOCTHBIX
OIEHOYHBIX CYXIEHHUM.

IIpeaMeTHbIE pe3ybTAThI

BpinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHMTCSH:

—  pacKpblBaTh Ha TpHUMEpax poOJb XUMUU B (POPMHPOBAHMH COBPEMEHHON HAYYHOUN
KapTUHBI MUpPA U B MPAKTHUYECKOUN NEATEIbHOCTH YEIOBEKA, B3aUMOCBSA3b MEXAY XUMUEH U APYTUMHU
€CTECTBEHHBIMU HAayKaMU;




—  WUIIOCTPUPOBATh Ha IPUMEpax CTAHOBJIEHHWE U HBOJIIOLMIO OPraHMYECKOM XMMHHU Kak
HayKH{ Ha Pa3IN4HbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

—  YCTaHaBJIMBAaTh IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKMM H3MEHEHHUEM CBOMCTB XMMHUYECKHMX 3JEMEHTOB M UX COCAUHEHHH B
COOTBETCTBUU C MOJIO)KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOIUYECKON CUCTEME;

—  AHAJIM3MPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEILLECTB, IPUMEHSS II0JI0KEHUSI OCHOBHBIX
XUMHUUYECKHX TEOPUH: XMMHUECKOIO CTPOEHUS OpraHruueckux coenuHenuii A.M. byrneposa, ctpoeHus
aToMa, XMMHYECKOM CBS3H, DJIEKTPOJIUTHYECKON TUCCOLUMALNUA KUCIOT U OCHOBAHUM; YCTAaHABIMBATH
IPUYMHHO-CJIEICTBEHHBIE CBS3U MEK/y CBOMCTBAMU BEIIECTBA U €T0 COCTABOM U CTPOEHUEM;

— IPUMEHATHh NPABWJIA CUCTEMAaTHYECKOM MEXIYHAapOIHOM HOMEHKIIATypbl KaKk CpeACTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBISTHh MOJEKYJISIPHBIC U CTPYKTYpHBIE (POPMYIIBI HEOPTaHUYECKHX U OPraHUYECKUX
BEIIECTB KaK HOCUTENCH MHPOPMALMU O CTPOCHUH BEIIECTBA, €T0 CBOWCTBAX M NMPHHAICKHOCTH K
ONpPENIETICHHOMY KJIACCY COETMHEHUM;

—  OOBSACHATH TPHPOLY M CIOCOOBI O00pa30BaHMA XHMHUYECKOH CBSI3U: KOBAJICHTHOU
(MONSIpHOM, HEMOJSPHON), HOHHOW, METAUIMYECKOH, BOJOPOJHONM — C IEJIbI0 OIpeAeICHHs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTb (PU3NYECKUE CBOWCTBA HEOPraHMYECKUX U OPraHUYECKUX BEILECTB U
yCTaHABIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTATUIMYECKON PEIICTKH;

—  XapakTepu3oBaTb 3aKOHOMEPHOCTM B M3MEHEHMM XHMHUYECKHUX CBOMICTB IPOCTHIX
BELIECTB, BOAOPOIHBIX COEJUHEHHM, BHICIINX OKCHUJIOB U TUAPOKCUIOB;

—  [PUBOJUTH NPUMEPHI XUMUYECKUX PEAKLUUN, PACKPBIBAIOIINX XAPAKTEPHbIE XUMHUECKUE
CBOMCTBA HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C LEJIbI HUX
uaeHTU(UKAIUY U O0BICHEHUS 00IaCTH MPUMEHEHHS;

—  OIpEeAensATh MEXAaHU3M PEaKIHMHM B 3aBUCUMOCTH OT YCJIIOBUN NPOBEACHUS DPEAKIUM U
IIPOrHO3MPOBATh BO3MOYKHOCTD ITPOTEKAHNS XMMUUYECKHUX PEAKIMI Ha OCHOBE THUIIA XUMUYECKOU CBSI3U
Y aKTUBHOCTH PEAreHTOB;

—  YCTaHaBJIMBATh 3aBUCHMOCTb PEAKLIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT
XapakTepa B3aMHOI'0 BIMSHHSA aTOMOB B MOJIEKYJIAX C LIEJIbIO IPOrHO3UPOBAHUS MPOAYKTOB PEAaKLINN;

—  yCTaHaBJIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIMU U CMELEHUS XUMUYECKOTO
paBHOBECHS] OT Pa3IMUHBIX (PAKTOPOB C LIEIBIO OINpPENETIeHHs] ONTUMAJIbHBIX YCIOBUN MPOTEKaHUS
XUMHYECKHUX IIPOLIECCOB;

—  yCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEXY KJacCaMH HEOPraHUYECKUX U OPraHMYECKUX
BEUIECTB JUIsI OOOCHOBaHUS MPUHLMINAIBLHOW BO3MOXKHOCTH TOJYYEHHS] HEOPraHW4YeCKUX U
OpPraHMYECKUX COSAUHEHNUH 3aJaHHOTO COCTAaBa U CTPOCHMUS;

— ToI0MpaTh peareHTbl, YCJIOBHMS M OMNpPENeIsITh IMPOAYKTHl PEaKUui, MO3BOJSIOLINX
peann30BaTh J1aOOPaTOPHBIE U MPOMBIIUIEHHBIE CIIOCOOBI MOyYEHHs BKHEUIIIMX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB;

—  OIpEAEIATh XapaKTep CPEAbl B pe3yNbTaTe TUAPOIN3a HEOPIraHUUECKUX U OPraHUYECKHUX
BEUIECTB M MPUBOAMUTH IPUMEPHI THUIPOJIM3a BEUIECTB B IIOBCEJHEBHOM JKM3HM YEJIOBEKa,
O1oJI0rnYecKX 0OMEHHBIX MPOIECCaX U MPOMBIIIIEHHOCTH;

— TPUBOJUTH NPUMEPBHl OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX DPEAKLIUM B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OpPraHU3MOB;

— 0OOCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHUE HEOPTraHMYECKUX M OpraHH4eCcKHX
BEIIECTB U UX peakUUil B IPOMBIIUIEHHOCTH U OBITY;

—  BBINOJHATH XUMUYECKMH  OKCIIEPUMEHT [0  pAaclHO3HAaBAaHUIO U IOJIYYEHUIO
HEOPraHMYECKUX WU OPraHUYECKUX BELIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJIaccaM COEIUHEHWM, B
COOTBETCTBUM C IMpaBWJIaMH W IpUeMaMu Oe30MacHOil paboThl ¢ XMMHUYECKMMHU BEIIECTBAMHU U
71a00paTOpHBIM 000pPYyIOBaHUEM;

— TpOBOAMUTH pacueThl HAa OCHOBE XHUMHUYECKUX (OpMYT M YpaBHEHHUH peaxiuii:
HAXO0XJICHUE MOJEKYJISIpHOU (OpMybl OPraHMYECKOTrO BEIIEeCTBA MO €ro IJIOTHOCTH M MAacCOBBIM
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JIOJISIM DJIEMEHTOB, BXOJSIIMX B €0 COCTaB, WU 1O MPOIYKTaM CTOPaHUs; PacueThl MaCCOBOW JIOJIU
(Macchl) XMMHYECKOIO COEIMHEHHUS B CMECH; pacueTbl Macchl (00bema, KOJIMYEeCTBa BEIECTBA)
MPOJYKTOB PEAKIIUH, €CIIM OJHO U3 BEIISCTB JAaHO B M30BITKE (MMEET MPUMECH); pacdeThl MacCCOBOMU
Wi 00BbEMHOM JTOJU BBIXOJA MPOJIYKTA PEAKLUU OT TEOPETHUECKH BO3MOKHOTO; pacyeThl TEIJIOBOIO
addekra peakiuu; pacdeThl OOBEMHBIX OTHOIICHUN Ta30B NMPH XUMHUYECKHX PEAKIHUAX; PACUETHI
Macchl (00beMa, KOJMYECTBA BEUIECTBAa) MPOAYKTA PEaKIUHU, €CIM OAHO W3 BEIIECTB JIaHO B BHJE
pacTBoOpa € ONpPEEIECHHON MaCCOBOM JOJIEW pacTBOPEHHOTO BEIIECTBA;

—  UCHOJB30BaTh METOAbl HAYYHOTO IIO3HAHUS: aHajiu3, CHHTE3, MOJEIUPOBaHUE
XUMHUYECKHX MPOIIECCOB U SBJICHHUIA — NIPH PEUICHUH y4eOHO-UCCICOBATEIBLCKUX 3a/1ad 10 U3YYCHUIO
CBOICTB, CITOCOOOB MOJIYYECHUS U PACIIO3HABAHUS OPraHUYECKHUX BEIIECTB;

—  BJAIETh IpaBWIaMU OE30MACHOTO OOpAlIEHUS C CIKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XVIMHH,

—  OCYIIECTBISTh MOUCK XMMHUYECKOM HH(MOpPMAlUK TO Ha3BaHUAM, HJICHTU(DUKATOPAM,
CTPYKTYpPHBIM (hOpMysiam BEIIECTB;

— KPUTHYECKH  OILGHWBAaTh W  HMHTEPIPETUPOBATH  XUMHUYCCKYHO  WH(POPMAIIHUIO,
COJIepKAIYIOCS B COOOMICHHUSX CPENCTB MaccoBoil mH(popMmaimu, pecypcax MHTepHeTa, Hay4dHO-
MOMYJSIPHBIX CTaThsIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJNSX BBISABICHUS
OIIMOOYHBIX CYXKICHUU U (OPMUPOBAHUS COOCTBEHHOM MTO3UINH;

—  yCTaHaBJIMBaTh B3aUMOCBS3U MEXIy (akTaMu M TeOpuel, MPUIHMHON U CIEICTBUEM NPHU
aHaynu3e MpoOJEMHBIX CUTyallMii U OOOCHOBaHMM MPUHUMAEMBIX PEIICHHH Ha OCHOBE XUMHYECKHX
3HAHHI;

—  TOPEICTaBJISATH MYTH PelIeHUs TT00albHBIX MPOOIEM, CTOSALIUX MEpe]l YeJIOBEUYECTBOM, U
MEPCIIEKTUBHBIX HAMpPaBICHUN pPa3BUTUS XUMHUYECKUX TEXHOJOTHM, B TOM YHCJIE€ TEXHOJIOTUH
COBPEMEHHBIX MAaTEPHAJIOB C PA3IMYHON (PYHKIIMOHAITBHOCTHIO, BO3OOHOBIISIEMBIX UCTOYHHKOB CHIPHS,
nepepaboTKU U YTUIIU3AIUHU MPOMBIIINIEHHBIX U OBITOBBIX OTXO/IOB.

BbInycKHUK Ha YIJ1y0J€HHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

—  Qopmynuposams yenvb UCCIE008AHUS, B6bIOBUSAMb U NPOBEPAMb IKCNEPUMEHMANbHO
2Unome3svl 0 XUMUYECKUX CBOUCMBAX 8euecms Ha OCHO8e UX COCMABa U CMpOoeHUs, Ux cnocooHocmu
6Ccmynamso 8 XumMudecKue peakyuu, o xapakmepe u npo0yKmax pasiuidHblx XUMUYECKUX PeaKyutl;

—  CcamMocmosmenvbHO  NAAHUPOBAMb U  NPOBOOUMb  XUMUYECKUe IKCNepUMEHMbl ¢
cobO00eHuem npasuil Oe30nacHol pabomul ¢ ewjecmeamu U 1aOOPamopHvim 000py008aHuUeMm,

—  UHmMepnpemuposamv OaHHble 0 COCMAse U CMPOEHUU 8eulecms, NoIYy4eHHble ¢ NOMOWbIO
COBPEMEHHBIX PUSUKO-XUMUUECKUX MEeMOO08;

—  onucvl8amv COCMOSIHUE 3SNeKMPOHA 8 amomMe HA OCHO8E COBPEMEHHbLIX KE8AHMOBO-
MeXanuyecKux npeocmasieHull 0 CmpOeHuu amoma OJis 00bACHEHUS Pe3yIbmamos CNeKmpaibHO20
amanuza eewecms;

—  Xapakxmepuzoeamv polb  A30MOCOO0EPHCAWUX  2eMEPOYUKTUYECKUX — COCOUHEHUU U
HYKJIEUHOBBIX KUCTIOM KAK GANCHEUUX OUONOSUEeCKU AKMUBHBIX 8EUeCmE;

—  NPOZHO3UPOBAMb  BO3MONCHOCMb  NPOMEKAHUSL  OKUCAUMENbHO-80CCIMAHOBUMENbHBIX
Peaxyutl, 1exicaumjux 8 0CHo8e NPUPOOHBIX U NPOUIBOOCNEEHHBIX NPOYECCOS.

1. COAEPXAHUE YUEBHOT' O ITIPEJIMETA
¥Yray0aeHHbli YPOBEHb
OCHOBBI OPraHN4YecKO XUMHUM
IlosiBieHUEe W pa3BUTUE OPraHMYECKOM XUMHUU Kak Haykd. lIpenmer opraHmyeckoyd XMMHM.
Mecto W 3HaYeHUWE OpPraHUYECKOW XHUMHM B CHCTEME €CTECTBEHHBIX HayK. B3aumMocCBs3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB.




XVMMHYECKOE CTPOECHHUE KaK IOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BAJICHTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OPTraHWYECKUX COEIMHEHUI
A.M. bytiepoBa. YriaepoaHblil CKelleT OpPraHMYecKOW MOoJIeKyiabl. KpaTHOCTh XMMHYECKOM CBSI3U.
3aBUCUMOCTb CBOWCTB BEUIECTB OT XMMUYECKOTO CTPOCHUS MOJeKyl. M3omepus u usomepsl. [lonstue
0 (¢yHKIWOHATBHOW  rpynme. [IpuHIUOB  KiIacCH(UKANMM ~ OPraHUYECKUX  COCAMHCHU.
MesxtyHapoiHasi HOMEHKJIATypa U MPUHLHUITBI 00pa30BaHusl HA3BAHUN OPTraHUYECKUX COCAMHEHUN.

Knaccugpukamuss M OCOOCHHOCTH OpPraHMYECKHX peakuuil. PeaklMOHHBIE IIEHTPBI.
[lepBoHavasibHbIE TOHATHA O THUIAX W MEXAaHM3MaxX OpPraHUYECKUX peakuuid. ['omonuTuyeckuil u
TeTePOIMTUICCKUI Pa3phIB KOBAJCHTHOW XUMHUYECKOW CBsi3u. CBOOOMHOpPAIVKATBHBIA W HOHHBIN
MexaHu3Mbl peakiuu. [lonstue o Hykineoduie u snexkrpodure.

AJIKaHBI. IEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbl MeTaHa. Sp°-
rubpuauszanus opburaneil atomoB yriepona. ['omonormyeckuil psan u oOmias ¢opmyna anaKkaHOB.
CucremaTnueckasi HOMEHKJIATypa alKaHOB M pagukaioB. J3omepus yriepogHOro CKelera.
Ou3nyecKkue CBONCTBA aJKaHOB. 3aKOHOMEPHOCTH HM3MEHEHHS (PU3MYECKHX CBOWCTB. XHUMHUYECKUE
CBOICTBa aJIKaHOB: TaJOr€HUPOBAHUE, JETHUAPUPOBAHUE, TEPMUUYECKOE DPA3JIOKEHHE, KPEKHHI Kak
CHOCOOBI MONYYCHUS BAKHEUIINX COCTUHEHHUI B OPraHu4ecKoM CHHTE3€e. | 'opeHne ajaKkaHoB KaK OJUH
U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITY. M30Mepu3anus kak crnocol moyydyeHus
BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peaklud CBOOOJHOpaguKambHOro 3amenieHus. I[lomydenue
ankaHoB. Peakius Bropua. HaxoxeHue B npupoie 1 IpUMEHEHUE aIKaHOB.

[Muknoankanel. CTpoeHHe MOJEKyn LuKiIoankaHoB. OOmas Qopmyna UHUKIOATKAHOB.
Homenknarypa nukinoankaHoB. M3omepusi IUKIOAIKaHOB: YIVIEPOJHOTO CKeEJIeTa, MEXKKJIAccoBas,
npocTpaHcTBeHHas (yuc-mpanc-uzomepus). Crnenndurka cBOWCTB HUKIOAIKAHOB C MaJIbIM pa3MepoM
nukJia. Peakiuy npucoequHeHus U paiiKajJbHOTO 3aMEILEHUSI.

AJNKeHbl. OJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl 3STUJICHA. sp’-
rudpuausanus opOuTanei aToMoB yriiepoja. 6- U m-CBA3H. ['omonorndyeckuit psaa u oduas popmyna
ankeHoB. HoMeHKkiaTypa ankeHoB. M30Mepus alKeHOB: yIJIEpOJHOIO CKEJIETa, MOJIOKEHUsI KpaTHOU
CBSI3M, NMPOCTPAHCTBEHHAs (yuc-mpanc-u30MepHsi), MexkiaccoBas. duznueckue CBOICTBA aJIKEHOB.
Peakuuu »1eKTpoHIIbHOTO MPUCOSANHEHHS KaK CIOc00 MoTyyeHHUs (PYHKIMOHATBHBIX MTPOU3BOIHBIX
yriaeBoopoaoB. [IpaBuno MapkoBHUKOBA, €ro 3JIEKTPOHHOE 00OCHOBaHME. Peakiuu OKHCIeHus u
nonmuMmepuzanuu. I[lonudTUineH Kak KPYNMHOTOHHAXHBIM MPOAYKT XHWMHUYECKOrO MPOU3BOCTBA.
[IpompbrneHHsie U 1abopaTopHble COCOObI MOMY4YeHUs! alKeHOB. [Ipasuno 3atiyesa. 1lpumvenenue
AJIKEHOB.

Anxanuensl. Knaccugukanus aakaJueHoB 10 B3aUMHOMY PACIIOJIOKEHUIO KPAaTHBIX CBS3EH B
MoJekyie. OCOOEHHOCTH 3JEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS CONPSDKEHHBIX AJIKaIUCHOB.
O6mas ¢opmyna ankagueHoB. Homenknatypa u u3omepusi ankaaueHoB. Dusmyeckue cBOWCTBa
aIKaJIMeHOB. XHMUYECKUE CBOMICTBA QJIKAaJMEHOB: pEaKUUU MPUCOECAUHEHMS (THIPUPOBAHUE,
rajoreHupoBaHue), TopeHus u noaumepusanuu. Briang C.B. JlebeneBa B momydyeHne CHHTETHIECKOTO
Kaydyka. Bynkanuzamus kaydyka. PeswmHa. MHOrooOpasue BHJIOB CHHTETUYECKHX KaydyKOB, HX
cBoiicTBa U mpuMeHeHue. [lonyueHue ankaaueHoB.

AnKHHBI. OJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJbl alleTUIeHa. Sp-
rubpuauszanus opoburaneit aromos yriepoga. ['omonoruueckuil psa u obmas ¢opmysia alKHHOB.
Homenxknarypa. M3omepus: yriaepomaHOro CKenera, IMOJIOXKEHUS KPAaTHOM CBSI3M, MEXKKIIACCOBAs.
®u3nYeCKUe CBOMCTBA ATKMHOB. XHWMHYECKHE CBOMCTBA AJKWMHOB: PEAKIUU MPUCOEAUHEHHS Kak
Croco0 MOJy4YeHHs TOJMMEPOB M JAPYTHX IMOJIE3HBIX NPOAYKTOB. Peaxyuu 3amewenus. I'opeHue
aleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYpHOrO IUIAaMEHU [UIS CBapKH U PE3KU METaJUIoB.
[Tonmyyenue aneTuieHa MUPOIU30M METaHa U KapOUIHBIM MeToioM. [IpuMeHeHue areTuieHa.

Apensl. Hcmopus omxpeimus 6enzona. CoBpeMeHHbIE NpeACTaBIeHUS 00 AIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHMH OeH3oma. M3oMepuss M HOMEHKIATypa TOMOJIOTOB OeH3ona. OoOmias
dbopmyna apeHoB. DuzMUecKue CBOWCTBA OEH30Ja. XHWMHUYECKHE CBOWCTBAa OEH30Ja: peaKIuu
ANIEKTPO(UIBHOTO 3aMelleHus] (HUTPOBAaHUE, TAJIOTEHUPOBAHUE) KaK CIIOCO0 MOTyYSHHSI XMMUYECKUX
CPEICTB 3allUThl PACTCHUIT; MPUCOEANHEHU (THUAPUPOBAHNE, TaJOTeHUPOBaHHE) KaK JOKa3aTEIbCTBO
HenpeieabHOro xapakrepa Oen3ona. Peakuwmst ropenus. Ilomydenue Oenzona. Ocobennocmu
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Xumuyeckux ceotcmes moayona. BzauMHoe BIUsSHUE aTOMOB B MOJIEKYJIE Toinyosa. OpuenmayuonHvle
aghghexmut 3amecmumeneil. [IpumMmeHeHre roMOJIOTOB OEH30J1a.

Cruptel. Knaccudukanus, HomenkiaTypa cnuptoB. ['omonoruueckuit psg u obmias Gpopmyna
IpellebHBIX OJTHOATOMHBIX cUPTOB. M3oMepus. dusnueckue cBOWCTBA MpEAETbHBIX OJHOATOMHBIX
cnupToB. BomopoiHas CBSA3b MEXKIy MOJIEKYJIaMU U €€ BIMSHUE Ha (PU3MUECKUE CBOMCTBA CIIUPTOB.
XUMUYECKHE CBOMCTBA: B3aMMOJEWUCTBHE C HATpUEM KakK CHOCOO YCTaHOBJICHMSI HalIM4uUs
THJIPOKCOTPYINIBI, € TaJOr€HOBOJOPOJAMH KaK CcHoco0 TOJy4eHHUs pacTBOPHUTENEH, BHYTpU- H
MEXMOJICKYJIIpHas Jerujparanusa. Peakius ropeHus: COUpPTH Kak TomiuBo. [lonydeHue staHona:
peakiust OpOXKEHHs TJIIOKO3bI, THApaTanmus »JSTWieHa. lIpuMeHeHWe MeTaHojJa H  3TaHOJ’A.
OU3NOIOTUYECKOE JEHCTBHE METaHOJIa M OSTaHOJla Ha OpraHU3M YeJOBeKa. ODTHICHTIUKOIb U
MJIMIEPUH KaK MPEACTaBUTENM MPEIeIbHbIX MHOTOaTOMHBIX CIUPTOB. KauecTBeHHas peakiuus Ha
MHOT0aTOMHBIE CIIUPTHI U €€ MPUMEHEHUE AJIsl paclio3HABaHUS TJIMIIEpPUHA B COCTaBE KOCMETHUYECKHX
cpencts. [IpakTnueckoe NpuMEHEHNE STUIEHIJIMKOIISA U TIIULEPUHA.

®enon. Ctpoenue Monekyiabl (eHona. B3aummHoe BiIMsSHHE aTOMOB B MOJeKyle ¢eHona.
®duznyeckue cBoiicTBa QpeHosa. XMMHUUECKHE CBOWCTBA (PEaKIUU C HATPUEM, T'MJIPOKCHIOM HaTpus,
opomom). [Tonyuenue genona. [Ipumenenue denona.

Anpneruapl 1 KeToHbl. Kiaccudukarus anpaeruioB U KeToHOB. CTpoeHUE MpeaesibHBIX
aNbJIETUIOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOHWIbHOM rpymmbl. ['oMonoruueckuit
psia, obmas ¢popmyrna, HOMEHKIIATYpa W M30MEpHs MPEACTbHBIX albAeruaoB. Ouzndeckue CBOMCTBA
IpelebHBIX albACTUAOB. XHUMHUYECKHE CBOWCTBA MPENENbHBIX albICTUIOB: THUAPUPOBAHUE;
KaueCTBEHHbIE pEakUuMu Ha KapOOHWJBHYIO Tpynmy (peakuuss «cepeOpsHOro 3epkaiay,
B3aumojeictBue ¢ ruapokcuaom wmemd (1)) u ux mpumeHeHwe aast OOHAPYKEHUS IMPEAETbHBIX
albJACTUIOB B MPOMBIIUICHHBIX CTOYHBIX Bojax. [lomydeHue npenenbHBIX albIerua0B: OKUCICHUE
CHUpPTOB, Tuaparauus anetwieHa (peakuust Kyueposa). ToxcuuHocTh anbaeruaoB. [Ipumenenue
dopMmanbaeruia W aneranpieruga. AIETOH Kak IpeAcTaBUTeNb KETOHOB. CTpoeHHE MOJIEKYJIbI
arietoHa. OCOOEHHOCTH peaklluy OKUCIICHUS aleToHa. [IpuMeHenue areroHa.

Kap6onossie kuciotel. Knaccudukanus m HOMEHKIATypa KapOOHOBBIX KucI0T. CTpoeHue
MpeeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOokcunpHOM Tpynmbl. ['oMonornueckuit psan u oOmias QGopmyna HpeneiabHbIX OAHOOCHOBHBIX
KapOOHOBBIX KHCIOT. (Du3nueckne CBOWCTBAa MpEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XYMHYECKUE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT (pEakluu C METaJUIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMHU U COJSIMH) KaK MOATBEPKACHHUE CXOACTBA C HEOPTaHUYECKUMHU
kuciaotaMu. Peakuus stepudukanmuu u ee oOpatuMocTs. BinsHue 3amectuTeneid B yrieBoI0pOAHOM
panukane Ha CHUIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKHX CBOWCTB MYpPaBbUHOMN KHCIOTHI.
[lonydyenune mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHMCIEHHE aJKaHOB, AJIKEHOB,
MEPBUYHBIX CIUPTOB, AIbJCTUIOB. BakHellne mpecTaBUTEeNu KapOOHOBBIX KHUCIOT: MypaBbHHA,
yKCycHas U OeH3oifHas. Bricmme npenenabHble U HEMpeaebHbIe KapOOHOBBIE KUCIOTHL. Onmuueckast
uzomepus. Acummempuyeckuti amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl U xupbel. CTpoeHHEe U HOMEHKJIaTypa CIOKHBIX 3¢GupoB. MexkiaccoBas
u3oMepusi ¢ KapOOHOBBIMU KucIOoTamu. CrocoObl MONy4eHHUs CIOXKHBIX 3(upoB. OOpaTUMOCTh
peakuun Htepudukanuu. IlpuMeHeHue cloXHBIX 3(GUPOB B MUIIEBOH U  mHapdromMepHOit
MPOMBINUICHHOCTH. JKUpBl KaK CIOXKHBIE A3(QUPHI TIHIEPHHA M BBICHIUX KapOOHOBBIX KHCIIOT.
PactuTenbHble U )KMBOTHBIE KUPBI, UX cOcTaB. OU3NUECKHE CBOMCTBA KHUPOB. XMMUYECKUE CBOMCTBA
JKUPOB: TUIPUPOBAHKE, OKHCICHUE. [ UAPOIN3 UM OMBUJICHHE KHPOB KaK CIIOCOO MPOMBIIIIEHHOTO
MOJIYYCHHSI COJIeH BBICIIUX KapOOHOBBIX KHCJIOT. I[lpumeHeHue xupoB. MBUTA KaK COJHM BBICIINAX
KapOOHOBBIX KUCIOT. MOIOIIIEe CBOHCTBA MbLIA.

Vrneronbl. Knaccuduxamus yrneBogoB. dusnyeckne CBOMCTBA M HAXOXKIACHUE YTIICBOJIOB B
npupose. ['noko3a Kak —aJbIeruJoCnUpT. XHUMHYECKME CBOWCTBA TIUIIOKO3bL:  ayuiuposawue,
AIKUIUpOBaHue, CIUPTOBOE M MOJIOYHOKHUCIOE OpoKeHHE. DKCIEpHMEHTANbHbIE O0Ka3aTellbCTBa
HaJIW4Msl ajdbJETUIHON U CIUPTOBBIX Ipymnn B ritoko3e. [lonydenne rioko3sl. @pykmosza Kak uzomep
enokosvl. Pubosza u dezokcupubosza. Baxxknenmme aucaxapuibl (caxaposa, J1aKmosd, Maibmosa), uX
cTpoeHue u (puznyeckue cBoicTBa. ['MaponIn3 caxapossl, 1aKkmo3vl, Marbmossl. Kpaxmain u 1euioso3a
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KaK OMOJIOTHYECKHUE MOJIMMEPhl. XUMUYECKHE CBOMCTBA KpaxMana (TUAPOIIH3, KAaueCTBEHHAS PEaKIus
c MogoM Ha KpaxMmMal U ee NpUMEHEHHEe A OOHAapyKeHHs Kpaxmaja B MPOJIYKTaX HUTAHUS).
XUMHUYECKUE CBOMCTBA IIEJUIIONO3BI: THAPOIN3, 00pa3oBaHUE CIOXKHBIX 3(upos. IIpumenenue u
Ouosorudeckas poib yrieBoaoB. OKUCIEHHUE YIJIEBOJOB — MCTOUYHUK SHEPTUU >KUBBIX OPraHU3MOB.
[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE AllETaTHOTO BOJIOKHA.

WUnentudukanuss opraHudyeckux coenuHeHuil. ['eHeTnyeckas CBS3b MEXIy KiaccaMu
OPraHUYEeCKUX COCIUHECHUM.

Awmunsbl. [lepBuunble, BTOpuyHbIe, TpeTU4Hble aMuHBbI. Kiaccupukanus aMUHOB IO THITY
YIJIEBOJOPOAHOIO PaAMKala M YMCIy aMUHOTPYII B MOJIEKYJE. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE TpPENEIbHbIX aMUHOB. (DU3MYECKHE CBOMCTBA AaMUHOB. AMHHBI KakK OpPraHMYECKHUE
OCHOBaHUS: pEakUUu C BOJOW, KuciaoTaMu. Peakius ropeHus. AHWIMH Kak IpEICTaBUTEINb
apomaTuueckux aMuHOB. CtpoeHue aHwiuHa. [IpuunHbl ocnabieHuss OCHOBHBIX CBOWCTB aHUJIMHA B
CPaBHEHMHM C aMUHAMM HPEJENbHOIO psla. XHUMUYECKHE CBOMCTBAa aHWIMHA: B3aUMOJIEHCTBUE C
KUCIIOTaMu, OpOoMHON BomOHM, okucineHue. [lomydyeHne aMUHOB AalKUJIMPOBAHHEM aMMHUaKa U
BOCCTAHOBJIEHMEM HUTPOIPOU3BOJIHBIX YIieBoaopoaoB. Peakuus 3ununa. [IpumeHeHne amMHHOB B
(dbapMaleBTUYECKON TMPOMBIIUIEHHOCTU. AHUIUH KAK Ccblpbe Ol HPOU3800CMEd AHUIUHOBLIX
kpacumeneu. Cunmesvl Ha OCHO8€ AHUNUHA.

AmvuHokuciaotel W Oenku. CoctaB U HOMeHknarypa. CTpoeHHe aMHHOKHCIIOT.
['omonornueckuit psii npenenbHbIX AMUHOKUCIOT. M30Mmepus npedenvhbix amunokuciom. Guzndyeckue
CBOICTBa MpeAeNbHbIX aMUHOKUCIOT. AMUHOKHUCIOTH KaK aM(OTEepHbIE OPraHUYECKHE COCAMHEHUS.
Cunre3 mnentunoB. IlentuaHas cBsa3b. buonmornuyeckoe 3HaueHHe o-aMHUHOKHCIOT. OOnactu
NPUMEHEHUS aMHMHOKUCIOT. benku kak mnpupomnsie Ouomonumepbl. CocTaB M CTpOEHHE OENKOB.
OcnosHble  amunokuciomsl, obpasylowue Oeiky. XUMHUYECKHE CBOHCTBA OCNKOB: THUAPOIU3,
JIeHaTypauus, KadecTBeHHbIe (LBeTHbIe) peakuuu Ha Oenku. [IpeBpamienust OelKOB mHUIIM B
opranusme. buonormueckue (yHKuMHM O€NKOB. J{ocmuowcenus 6 u3yyeHuu CMmpoeHus u CcuHmesda
benkos.

Azomcooepocawue 2emepoyuxiuveckue coedunenus. Iluppon u nupuoun: 31eKMpoHHOe
cmpoenue, apomMamuyecKuti Xxapakmep, pasiudue 6 NposeleHuu OCHOBHbIX ceoucms. Hykneunosvie
Kuciomsl: cocmag u cmpoerue. Cmpoenue Hykieomuoos. Cocmas nykneurnoswix kuciom ([{HK, PHK).
Ponb nHykneunogulx xuciom 6 scusHeoesmenrbHOCMU 0P2aHU3MO8.

Boicokomonekynspable  coequHeHUs.  OCHOBHBIE  IMOHSTHS ~ BBICOKOMOJIEKYJISPHBIX
COEJMHEHUI: MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, CTeNeHb nonuMepusanuu. Knaccudukanus
noauMepoB. OCHOBHBIE CIOCOOBI TOJIYYEHHS BBICOKOMOJIEKYJSIPHBIX COEJUHEHHM: peakuuu
MOJIMMEPU3AUMU U MOJAUMKOHAeHcauuu. CTpOEHHE U CTPYKTypa IMOJIMMEPOB. 3aBUCUMOCTH CBOMCTB
MOJIMMEPOB OT CTPOCHHUS MOJIEKYJ. TepMOomIacTUUHbIE U TEPMOPEaKTUBHbIE TOTUMEDLL. [Ipogoodswyue
opeanudeckue noaumepsl. Komnosumnvie mamepuanvi. Ilepcnekmuevl ucnonb308aHus KOMNOIUMHBIX
mamepuanos. Knaccuukanus BosiokoH. CuHTeTH4eckre BONOKHA. [lomuadupHble U monnaMuHbIe
BOJIOKHA, UX CTPOEHHUE, cBolcTBa. [IpakTndyeckoe ucnonap3oBaHue BOJIOKOH. Cunmemuueckue nieHku.
U30NAYUL 051 NPOBOO0E, MeMOPanbl OJisl ONPECHEeHUsT 800bl, 3aUUMHble NIeHKU O]l asmomoodunetl,
naacmulpu, xupypeuueckue noeasku. Hoevle mexnonocuu OanvHeluieeo Co8epULEHCBOBAHUSA
NOTUMEPHBIX MAMEPUATIOB.

Teoperuvyeckue OCHOBbI XUMHHU

Ctpoenune BemectBa. CoBpeMeHHass MOJENb CTpOeHUus aroma. Jlyanusm 3JieKTpoHa.
Keanmoevie uucna. PacnpeneneHue 3JI€KTPOHOB IO SHEPreTUUYECKUM YPOBHSM B COOTBETCTBUH C
MPUHIIMIIOM HaWMEHbIIEeH sHepruy, npasmwioM XyHaa u npuHuunom [aymu. OcoGeHHOCTH cTpoeHus
SHEPreTUYECKUX YPOBHEH aTOMOB d-31IeMEHTOB. DIeKTpOoHHAs KoHpuUrypamus aroma. Knaccudpukanus
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-aieMeHThl). OCHOBHOE M BO30YKICHHBIC COCTOSIHHSI aTOMOB.
Banentnsle onexktponsl. llepuogumueckas cucremMa xumudeckux osneMmeHtoB .M. Menneneesa.
Ousnueckuit cmpica Ilepuonnueckoro 3akona [[.M. MenaeneeBa. IlpuuumHbl M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COCAMHEHHUH II0 MEPHOJAAM U rpynnaM. MUpoBO33pEHUECKOE U
HaygyHoe 3HaueHue I[lepmommueckoro 3akona JI.M. MenneneeBa. [lpocroszwi J{.H. Menoeneesa.
Omxpvimue HOBbIX XUMUYECKUX INEMEHTNOB.




DJIEKTpOHHAs MPUPOJA XUMHUUECKOU CBS3U. DIEKTPOOTPULIATEIbHOCTh. KOBaneHTHas CBs3b,
€€ Pa3HOBUJIHOCTU U ME€XaHU3MbI 00pa30BaHus (OOMEHHBIN U JOHOPHO-AKIENTOPHbIN). IOHHAs CBA3b.
Mertamnyeckas cBsi3b. BonoponHas cBsi3b. MesxcmonexynapHsle 83aumo0eicmaus.

Kpucrannnueckue u amopdHble BemiecTBa. THIBI KPUCTAIMYECKHX PEHIETOK (aToMHas,
MOJICKYJISIpHAsi, MOHHAs, METaJUTMYecKas). 3aBUCHUMOCTb (PU3MUYECKUX CBOMCTB BEIECTBA OT THIIA
KpUCTAJIMYECKON pemieTku. [IpuunnHbl MHOrooOpasusi BeuiecTB. COBpEMEHHbIE NPEICTABICHUS O
CTPOCHUU TBEP/BIX, )KUAKHX M ra3000pa3HbIX BeUIeCTB. JKuoKue Kpucmaniol.

XuMUYeckue peakuuu. ['oMoreHHble U rereporeHHble peakuuud. CKOpPOCTh peaklnH, ee
3aBHCUMOCTh OT pa3jMyHBIX (PAaKTOPOB: MPHPOIBI PEATHPYIOUIMX BEIIECTB, KOHIICHTPALUU
pearupyromux BemiecTB, Temmeparypsl (mpaBwio Bant-T'odda), mmomamum peaxkmoHHOM
NIOBEPXHOCTH, HAJIM4YUs KaTajuu3aropa. OHEPIrus AaKTUBAUUU. AKMUBUPOBAHHBIN — KOMNJIEKC.
Karanuzatops! 1 karanus. Posib kaTann3atopoB B IpUPO/Ie U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

THonamue 06 sumanenuu u sumponuu. Snepeusi I ub6ca. 3axon I'ecca U CIEICTBUS U3 HETO.
TennoBeie 2P heKThl XUMUUECKUX peakiuil. TepMoxumuueckue ypaBHeHHs. OOpaTUMOCTh peaklui.
Xumuyeckoe paBHoBecue. CMEIIEHHE XUMHYECKOIO PpABHOBECHS IIOJ JCHCTBHEM Ppa3IMYHbIX
(akTOpOB: KOHLIEHTPALIMM PEareHTOB WM TMPOAYKTOB pEAKIMH, AaBICHHS, TemrepaTypsl. Poib
CMEILIEHNS PaBHOBECHSI B TEXHOJOTUYECKUX IpOLECcCaXx.

Hucnepcusie cuctembl. Komwnouonvle cucmemsi. VcTUHHBIE pacTBOphl. PacTBopeHue Kkak
¢usuko-xumuyecknii mpomecc. CrocoObl BBIPAaKEHUsT KOHIEHTPAIMM PACTBOPOB: MAaccoBast OIS
PacTBOPEHHOT'O BEUIECTBA, MOJIAPHAS U MONANbHASL KOHYeHmpayuu. Tump pacmeopa u mumposauue.

Peakuuu B pacTBOpax 3i1eKTpoiuTOB. KauecTBEeHHbIE peaklMM Ha HOHBI B PACTBODE.
KucnotHo-ocHOBHBIE B3aUMOJICHCTBUSL B pacTBOpax. AmMboTepHOCTb. HMonHoe npouszeedeHue 600bl.
Booopoonvui noxasamens (pH) pacmeopa. I'nnponus coneid. 3HaueHUE THAPOIH3a B OMOJIOTMUECKUX
oOMeHHBIX Tporeccax. [I[puMenenue ruaponans3a B MPOMBIIUIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B MPHUPOJE, MPOU3BOACTBEHHBIX Ipoleccax U
KUBHEJEATENIbHOCTH  OPraHu3MOB.  OKUCIUMENbHO-80CCIAHOBUMENbHBINL  NOMEHYUAT  CPeobl.
Jluacpamma Ilyp6>. IloBeneHue BelIeCTB B cpeax ¢ pa3HbIM 3HaueHueM pH. MeToabl 31eKTpOHHOTO
U 2JeKMpOHHO-UOHHOo20 OanaHca. [ampBaHWYeCKUH dIeMEHT. XWUMHUYECKHE HWCTOYHUKHU TOKA.
CmanoapmHuulti 8000pooublil 21ekmpod. CmaHOapmuwlil 1eKMpOOHblL nomenyuanl cucmemvl. Pso
CMAHOAPMHBIX  INIeKMPOOHBIX nomenyuanos. Hanpaenenue oKUCIUMENbHO-B0CCMAHOBUMEILHBIX
peakyuii. DIEKTPOIN3 PaCTBOPOB U pacIiaBOB cojieil. [IpakTuyeckoe mpuMeHEHHUE IEKTPOIU3a IS
MOJTyYeHUs] MIETOYHBIX, IIETOYHO3EMENbHBIX METaNIOB M amtoMuHus. Kopposus MeTamnoB: BUIBI
KOPPO3UH, CTIOCOOBI 3allIMThl METAIIJIOB OT KOPPO3HH.

OCHOBBI HEOPTAHUYECKOH XUMUH

O6mas xapakrepuctuka 1eMeHToB |A—IIA-rpynn. Okcuasl U NEPOKCUIBI HATPUS U KaJHsL.
PacnioznaBanue kaTuoHOB HaTpus U Kanus. Coiau HATpHs, Kalvs, KaldblMsl U Marfus, UX 3HaA4eHUE B
IpUpOJIE U JKU3HM uenoBeka. JKecmxocmv 600b1 u cnocodvl ee ycmpanenus. Komnnexchovie
COeOUuHenUs AnOMUHUA. ANIOMOCUTUKAMNbL.

Metamnst IB-VIIB-rpynn (meap, nuHK, XpoM, Mapranen). OcoO€HHOCTH CTPOEHHSI aTOMOB.
Obume ¢usnyeckne U xuMmudeckue cBoictBa. [Tomydyenune u nmpumenenne. OKCHIBI U THIPOKCUIBI
3THUX METaJUIOB, 3aBHCHUMOCTh MX CBOMCTB OT CTEIEHHM OKHCIICHMs d3JeMeHTa. Bakueimne comiu.
OxucauTenpHble CBOWCTBA COJIEW XpOMa M MapraHiia B BBICIIEH CTENEHU OKHUCIEHUS. KomniexkcHvie
coeOuHeHUs Xpomd.

OO6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. CBOICTBA, MONTY4YeHHE W TPUMEHEHUE
yrasa. CuHTE3-ra3 Kak OCHOBAa COBPEMEHHOM NPOMBINUIEHHOCTH. AKTHBHPOBAaHHBIM yroyb Kak
agcopbent. Hanocmpykmypul. Mupogvle Oocmudicenus 6 obracmu cO30aHUs HAHOMAMEPUAIos.
DnekmponHoe cmpoenue MoNeKyIvl yeapHoz2o easa. llomyuenue u npumeHneHue yeapHo20 2asa.
buonorudeckoe paeiictBue yrapHoro rasza. KapOuael kanblus, adroMUHUS U keneza. KapOoHaTel u
ruapokapOoHatsl. Kpy2oeopom yanepoda 6 dcueou u Hedxcusou npupode. KauecTBeHHasi peakuusi Ha
kapOoHaT-noH. Du3nyecKkue W XUMHUYECKHe CBoicTBa KpemHHs. Cunmanpl U cuiunuabl. OKCHI
kpemuust (IV). KpemuueBbie KUCTOTHI U WX coiii. CUITMKaTHBIE MUHEPAJIBl — OCHOBA 3€MHOM KOPBHI.




OO0mrast xapakTepucTika 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakuusi Ha MOH
aMMOHUs. A30THas KMCJIOTa Kak OKuciauTenb. Hutparsel, ux Qusnueckue U XMMHUYECKHE CBOWCTBA,
npumenenue. CBoiicTBa, mnonydeHue u mnpumeHeHue Qochopa. Dochun. DochopHble U
nosmdochopHbIe KUCTOTH. bruonorudeckas poib pocharos.

OO6mas xapakrepuctuka s1eMeHToB VIA-rpynmel. OcoOble CBOMCTBA KOHIICHTPUPOBAHHON
cepHoOM KucnoTsl. KauecTBeHHbIEe peakliuu Ha CynbQu-, Cyab(UT-, U CyIb(haT-HOHbI.

O6mas xapakrepuctuka dneMeHTOB VIIA-rpymmel.  OcobGennoctn  xumuum  (rTopa.
["aoreHoBOJOPOABI U MX IOJIydyeHHE. ['alloreHOBOJOpOAHBIE KUCIOTHI U MX coiu. KadecTBeHHbIE
peakuuu Ha rajJoreHuJ-uoHsl. Kuciaopoaconepsxkamiye coenruenus xiaopa. [I[pumeHeHue raioreHoB u
UX BOXKHEHIINX COCTUHEHUH.

bnazopoonvie cazvl. [Ipumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB IPOCTBIX BEILECTB, BOJOPOJHBIX COCIMHEHUH,
BBICILINX OKCHUJIOB U TMIPOKCH/IOB.

W nenTudukanys HEOPraHU4eCKUX BELIECTB U MOHOB.

XuMHuS 4 )KU3Hb

Hayunble Meronpl mo3HaHUs B XUMuHU. Mcrounuku xumudeckodl uHdopmanuu. Iloumck
UHPOPMALIUU TI0 HA3BAHUAM, HUICHTU(HUKATOPAM, CTPYKTYpHBIM (opMmyrnaM. XHUMHUYECKHHA aHAIH3,
CHUHTE3, MOJEIUPOBAaHME XMMUYECKHUX IPOLECCOB M SBICHUH KaK METOAbl HAayyHOI'O IO3HaHUS.
Mamemamuueckoe mooenuposanue RPOCMPAHCMBEHHO20 CIMPOEHUS MONIEKYIl OP2AHUYECKUX 8eUjeCMe.
Cospemennvie puzuko-xumuyecKue memoosvl YCMaHoGIeHUsL COCMAa U CMPYKmMypbl 6eUecms.

Xumust U 3p0poBbe. JlekapcTBa, (pepMeHTHI, BUTaMUHBI, TOPMOHBI, MHHEPAJIbHBIC BOJBI.
[TpoOnembl, cBsi3aHHBIE C NPUMEHEHHEM JIEKAPCTBEHHBIX IIpernaparoB. BpeaHble NpPUBBIUKK U
(akTopbl, pa3pylIaloLIUe 310pOBbe (KypeHue, ynoTpeOieHne ajaKoros, Hapkomanus). PaunonansHoe
nutanue. [Iumebie 106aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B MmeauiimHe. PaspaboTka nexkapcTB. XUMHUYECKHUE CEHCOPBHI.

XvMHs B TOBCEIHEBHOM JKM3HM. MomwIMe W YHUCTALIME CPEACTBA. PenemieHTsl,
uHCeKTUIUAbl. CpelacTBa JUYHOM TMIHEHBl M KocMeTHKHU. IIpaBuna GezonmacHOW pabOTHI ¢ €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BELLIECTBAMH, CPEJICTBAMH OBITOBOIN XUMHH.

XuMHST U CEIbCKOE XO03iUCTBO. MmuHeEpanbHble U opraHudeckue ynaoOpenus. Cpeactsa
3alUThl PACTEHUM.

XuMusg B mpombliuieHHOocTH. OOmue npeicTaBleHus O MPOMBIIUIEHHBIX —CcHocobax
NOJY4YEeHUsT XMMHUYECKMX BEIIeCTB (Ha IMpUMepe IPOU3BOACTBA aMMHaKa, CEpPHOH KHUCIIOTHI).
[IpompbrnenHass opranuueckas xuMmus. Cblpbe Al OpraHU4ecKod mnpombliinuieHHocTU. [IpoGnema
OTXOJIOB M TOOOYHBIX MNpOoAyKTOB. Hambosiee KpymHOTOHHa)KHBIE MPOMU3BOJCTBA OPraHUYECKHUX
coenuHeHuil. UepHas U 1BeTHasg MeTaymyprusi. CTEKJIO M CUJIMKATHAs! IPOMBIIITIEHHOCTb.

Xumus U dHepretuka. IIpupoaHble MCTOUYHMKHU YrieBOAOpPOAOB. IIpUpoaHbI U MOIYTHBIN
He(TSHOW Ta3bl, X cOCTaB M Hcmnoib3oBaHue. CoctaB HedTH U ee mepepaboTka. HedrenpoayKTh.
OxraHoBoe wuyucino Oen3uHa. OxpaHa OKpyXarwomed cpensl mnpu HedrenepepaboTke U
TPaHCTIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUH.

Xumus B crpoutenscTse. Llement. beron. [lon6op onTUMaIbHBIX CTPOUTENBHBIX MaTepHajIoB
B IIPAKTHUYECKOH JESITEIbHOCTH YEJIOBEKa.

XuMHus U DKOJIOTHSA. XMMHUYECKOE 3arps3HEHUE OKPYXKaroIleW Cpelbl M €ro IOCIEICTBUS.
Oxpana rugpocdepsl, To4YBbl, aTMOchepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arpsi3HEHUS.

Tunsl pacyeTHbIX 3a1a4:

HaxoxaeHue MoneKymnsipHOl (opMyiabl OpraHMYECKOro BeUIecTBa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, WJIM 110 IPOJYKTaM CrOpaHUsl.

Pacuetsl MmaccoBoil 10s11 (Macchl) XUMHUYECKOTO COEIMHEHNUS B CMECH.

Pacuerst Maccel (00BEMa, KONIMYECTBAa BELIECTBA) MPOAYKTOB PEAKIMH, €CIH OIHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET MPUMECH ).

Pacuersl MaccoBoW WM OOBEMHON [OMM BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOYKHOTO.

Pacuets! TemoBoro 3¢ dekra peakuuu.
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PacueTsl 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKLIUAX.

PacueTsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) IPOAYKTAa PEAKLUH, €CJIU OJITHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEIAEICHHOW MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA.

IIpumepHBbIe TEeMBI IPAKTHYECKUX PadoT (Ha BHIOOP y4HnTeIs):

KauecTBeHHOE olpeneneHue yriaepoaa, BOA0OpoJa 1 Xjaopa B OpPraHu4eCKUX BEIECTBAX.

KoHcTpynpoBaHue mapoCcTEpKHEBBIX MOJAEIEH MOJIEKYJI OPTraHNYECKUX BEILECTB.

Pacnio3naBaHue 1aacTMacce ¥ BOJIOKOH.

ITonmy4yeHue UCKyCCTBEHHOIO IIENKA.

Penienne sxcriepuMEHTaIbHBIX 331a4 Ha IMOIY4EHUE OPraHUYECKHUX BEIIECTB.

Penienne skcriepMMEHTaIbHBIX 331a4 Ha paCIIO3HABAHME OPraHUYECKUX BEUIECTB.

W nenTudukaiyst HEOPraHUIECKUX COCTUHEHUH.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB.

Pemenne skcriepuMEHTAIBHBIX 3aa4 110 TeMe «MeTauib».

Pemenne sxcriepuMeHTanbHBIX 3a7a4 110 TeMe «HemeTransD.

Pemienne skcnepuMEHTaNbHBIX 3a4ad Mo TeMe «l'eHeTudeckas CBsI3b MEXIY KIacCaMu
HEOPraHUYECKUX COCIMHEHUI.

Pemenne skcrnepuMEHTANBHBIX 3azad no Teme «['eHeTnueckas CBsI3b MEXAY KiaccaMu
OpPraHUYECKUX COCTUHEHUID.

ITonmy4yenue 3THIIEHA U U3y4EHHUE €TI0 CBOMCTB.

ITonmy4yeHnue yKCyCHOW KMCJIOTBI M U3yYEHHE €€ CBOMCTB.

I'mpponus KUpoB.

W3roroBneHue Mbliaa pydHoil paboThl.

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanne cBOHCTB OEIKOB.

OCHOBBI UI1IEBON XUMHH.

HccnenoBaHue MUILEBbIX 100aBOK.

CBoliCTBa OJTHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XUMHYECKHE CBOUCTBA aJIbJIETHIOB.

CuHre3 cnoxHOTo 3upa.

I'upponus yriesonos.

VYcerpaneHne BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHBIE peaklIMM HA HEOPTAaHUYECKHUE BEIIECTBA U MOHBI.

HccnenoBanue BAMSHUS PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIUH.

OnpeneneHne KOHIEHTPALIUH PacTBOPa aCKOPOMHOBOM KHUCIOTHI METOJJOM THTPOBAHUSI.

I11. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHE KAXKJIOI'O PA3JIEJIA (TEMBbI)
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10 kace (102 u)

Ne Tema pasnesa Konuuect | JlabopaTopn | KoHTposibH
BO 4aCOB ble paboTbl | ble padoThI
1 | IloBTopenue u yriyOieHue 3SHAHUN 17 1
2 | OCHOBBI MOHATHSI OPraHMYECKOM XMMHHU. 13 1
3 | Yrueromopos! 27 1 1
4 | Kucnopozaconaepxaiiie OpraHuuecKiue COSAMHEHHS 18 2 1
5 | AzoTcomepikamiie u cepocoiepikanyie OpraHnIecKiue 5 1 1
COCTMHEHUS
6 | buomornyecku akTUBHBIE COEIUHEHHUS 16 2 1
7 | BoicokoMoneKysipHbIe COeIMHEHHUS 6 2 1
Hroro 102 10 5
11 kaacc (1024)
Ne Tema pa3znmesa Koauuect | JlabopaTopn | KoHTposibH
BO 4aCOB ble padoTbl | ble padoThI
1 | CrpoeHue BemecTB 10 1
2 | OcHOBHBIE 3aKOHOMEPHOCTH TTPOTEKAHUS peakIuit 14 1 1
3 | BemecTBa 1 OCHOBHBIE TUIIBI MX B3aMMOJCHCTBHUS 28 2 1
4 | XuMus 3JIeMEHTOB 50 2 1
Hroro 102 3 4
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