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Ilnanupyemble pe3yabTaThl 0CBOeHUS YueOHOro npeamera « XUMMU .
basosblii ypoBenb. 10-11 kiaccnl.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHONIEHN I 00yHaIOIIMXCH K cede, K CBOeMY 310POBbI0, K
MO3HAHMIO celsi:

OpHUEHTAIHS 00YJAFOIIUXCS HAa JOCTHIKEHUE JIMYHOTO CYACThS, PeaTH3alHI0 MO3UTUBHBIX KHU3HEHHBIX
MEPCIEeKTUB, UHUIIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K JTUYHOCTHOMY
CaMOOIIPEIEIICHUIO, CIOCOOHOCTh CTaBUTH LEIU U CTPOUTH )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH 00ecreuuTh ce0e U CBOUM OJIM3KUM JOCTOWHYIO )KM3Hb B Ipoliecce
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTh 00YYarOIIMUXCsl K OTCTAUBAHUIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOT'O
MHEHUSI, TOTOBHOCTh M CITOCOOHOCTH BBIPA0AThIBATh COOCTBEHHYIO IMO3UIIHIO 110 OTHOIIECHUIO K
0O0IIECTBEHHO-TIOJTUTHYECKUM COOBITHSIM MPOIIJIOTO U HACTOSIIETO Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS UCTOPHUH, TyXOBHBIX [IEHHOCTEW U IOCTUKEHUIN HAIIEH CTPAHBIL;

TOTOBHOCTb U CLIOCOOHOCTH O0YYArOIIMXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C
00IIeUeTIOBEUECKUMH IICHHOCTSMU U HJIeaIaMH TPAXKIAHCKOTO 00IIECTBa, TOTPEOHOCTH B (PH3UIECKOM
CaMOCOBEPILIEHCTBOBAHNHY, 3aHATUAX CIOPTUBHO-03I0POBUTEILHOM AESITEIbHOCTHIO;

MIPUHATHE U pealn3alus EHHOCTEHN 3J0pOBOT0 U 6€301acHOr0 00pa3a KU3HH, OepEeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3HUYECKOMY U MICHXOJIOTHYECKOMY
3J10pOBbIO;

HEMPUITHE BPEAHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aJIKOT0JIsI, HAPKOTHUKOB.

JInuHOCTHBIE pe3yJbTaThl B cpepe oTHOmIEeHNI o0yuarommxcs Kk Poccuu kak k Poaune
(OteuectBy):

poccHiicKast UIGHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCUMCKON UIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUUACTHOCTH K UCTOPUKO-KYIBTYPHOU OOIIHOCTH POCCUHCKOTO
Hapoja u cynb0e Poccuu, maTproTusm, TOTOBHOCTH K CITy)eHHI0 OTeuecTBY, €ro 3alluTe;

YBaXXEHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iiepe PoauHoOM, TOpAOCTH 3a CBOM Kpaid,
cBOIO PoauHy, NpoIJIoe U HACTOAIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun, yBaxkeHue K
roCyJlapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

c(hOpPMHUPOBAHHOCTh YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s3bIKY Poccuiickoii
Ddenepanu, SBISIONIEMYCS OCHOBON POCCHICKOM MICHTHYHOCTH U TJIABHBIM (PAaKTOPOM
HAIIMOHAJIBHOTO CAMOOIIPEICIICHHUS;

BOCIIUTAHHE YBAXKEHUSA K KYJIbTYpE, A3bIKaM, TPAIUIIUAM U 00bIYasiM HAPOJIOB, MPOKUBAIOIINX B
Poccuiickoit ®enepanuu.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHU 00yHAIOIIMXCH K 3aKOHY, TOCYIapCTBY U K
rpa’KAaHCKOMY 00ILEeCTBY:

IPaKJaHCTBEHHOCTh, TPAXKJAHCKAsI MO3UIUSI aKTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCUHUCKOTO
00111ecTBa, 0CO3HAIOIET0 CBOM KOHCTUTYITMOHHBIC ITpaBa U 00sI3aHHOCTH, YBAKAIOIIETO 3aKOH U
MIPABOIIOPSIIOK, OCO3HAHHO MPUHUMAIOIIIETO TPAIUIIMOHHBIE HAIIMOHAIBHBIE U 00IeueI0BeUeCKre
TYMAaHUCTHYECKHE U IEMOKPATHUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKH3HU;
MpU3HAHUE HEOTUYKITAEMOCTH OCHOBHBIX MIPaB M CBOOO]] UEIOBEKa, KOTOPhIE MPUHAIEKAT KAKIOMY
OT PO’KJICHUsI, TOTOBHOCTb K OCYIIIECTBJIICHHIO COOCTBEHHBIX TTPaB M CBOOO 6€3 HapYIIIEHUs TIpaB U
cBOOO/I IPYTHX JINII, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MPaBa U CBOOO/IBI UEIOBEKA U TpaXJTaHUHA
COTJIaCHO OOMIETPU3HAHHBIM MPUHIIUIIAM U HOpMaM MEXIyHAPOJHOTO MPaBa U B COOTBETCTBUH C
Koncturynueit Poccuiickoii @enepannu, npaBoBas U MOIUTHYECKAsi TPaMOTHOCTb;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOU
MPAKTUKH, OCHOBAaHHOE Ha JIMAJIOre KyIbTYp, a TAKXKE Pa3IUnIHBIX (OPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

WHTEPUOPU3ALUS LIEHHOCTEN IEMOKPATUU U COLUAIIBHOM COJIMIAPHOCTH, TOTOBHOCTD K JJOTOBOPHOMY
PEryJIupOBAHUIO OTHOLLIEHUH B TPYIIIIE UM COLMAIBHON OpraHU3allly;

TOTOBHOCTh 00yUaromuXcsi K KOHCTPYKTUBHOMY YYaCTHIO B PUHSATUU PEIICHUMN, 3aTPAruBaIOIUX UX
IpaBa U UHTEPECHI, B TOM YHUCIIE B Pa3IMUHBIX (hopMax OOIIEeCTBEHHON caMOOpraHU3aIiH,



camMOynpaBJlieHHs], 00IIECTBEHHO 3HAUNMOIl 1eATeIbHOCTH;

MIPUBEPIKEHHOCTh UACSIM HHTEPHAIIMOHAIN3MA, IPYKObI, pAaBEHCTBA, B3aNMOIIOMOIIY HAPOJIOB;
BOCIUTAHHUE YBXKUTEIHHOTO OTHOUICHHS K HAIIMOHAIIbHOMY JOCTOMHCTBY JIIO/ICH, UX YYBCTBAM,
PETUTHO3HBIM YOCIKICHUSAM;

TOTOBHOCTh 00y4aloIuXCcsi IPOTUBOCTOSTH UJCOJIOTHH 3KCTPEMU3Ma, HallHOHAIN3Ma, KceHOhoouH;
KOPPYIIIHNH;, TUCKPUMHUHAIIMH 110 COITUAIBHBIM, PEIIUTHO3HBIM, PACOBBIM, HAITMOHATHHBIM MTPU3HAKAM
U IPYTUM HETaTUBHBIM COLUANIBHBIM SIBJICHUSIM.

JInuHOCTHBIE Pe3yabTAThl B cepe OTHOLIEHHH 00y4aAI0IMXCSl ¢ OKPYKAIIIUMHU JIIOIbMU:
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS U MOBEJICHHS HA OCHOBE YCBOEHUS 00IIEUEI0BEYECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHUS ¥ MMOBEJACHHUSI B MMOJIUKYITYPHOM MUPE, TOTOBHOCTH U
CIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIIOJIbMU, JOCTUTaTh B HEM B3aUMOIOHUMAaHU, HAXOAUTh
o0IIKe eTN U COTPYAHUYATD JJISl MX JTOCTHKCHHUS;

MPUHITHE TYMaHUCTUYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIIbHOE U TOOpOKeIaTeaIbHOe
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

c(hOPMHUPOBAHHOCTH CIIOCOOHOCTH K COTEPEKUBAHUIO  POPMHUPOBAHUE IOZUTUBHOTO OTHOILICHUS K
JIOJIM, B TOM YHKCJIE K JIMLAM C OIPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0pPOBbsl U MHBAJIWJAM; O€pexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO JIPYTHX
JI0JIEH, yMEHHE OKa3bIBaTh EPBYIO TOMOLIb;

c(hOpMHUPOBAHHOCTH BHIPAXKEHHOI B MOBEJICHIUN HPABCTBEHHOM MO3UIIUH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEIILHOMY BBIOOpPY 100pa, HpaBCTBEHHOTO CO3HAHMS U TIOBEACHHUS HA OCHOBE YCBOCHUS
00I11eueI0BEYECKUX 1IIEHHOCTEH U HPABCTBEHHBIX YYBCTB (U€CTH, J0JTra, CIPaBEIMBOCTH,
MUJIOCEPUS U APYKETIO0US);

pa3BUTHE KOMIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMU, AETHbMU MJIQJIIET0 BO3PacTa, B3POCIBIMU
B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIE0BATENECKOM, IPOSKTHON U APYruX
BUJAX JESATEIbHOCTH.

JInuHoOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4alOIIMXCS K OKPYKAKOLIEeMy MHUPY, *KHUBOI
npupoje, Xy10:KeCTBeHHOI KyJIbType:

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH HayKH,
TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BIIaJICHHE JOCTOBEPHOIN MH(pOopMaIueit o
MEPEIOBBIX JIOCTIKCHUSX M OTKPBITUSX MHPOBOW U OTEUCCTBECHHON HAYKH, 3AMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBa;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0OpPa30BaHNI0, HA MPOTSHKEHNUN BCel
KHM3HH; CO3HATEIbHOE OTHOIIEHUE K HEMTPEPHIBHOMY 00pa30BaHMIO KAaK YCIOBHIO YCIIEHITHOMN
po¢eCCUOHAIIBHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYphI, 0€PEKHOTO OTHOILIEHUS K POAHOMN 3eMJie, TPUPOIHBIM
6orarctBaMm Poccun u Mupa; MOHUMaHUS BIUSHUS COLIMAIbHO-3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSIHME NPUPOJHON U COLUAIIBHOM CpeZbl, OTBETCTBEHHOCTH 33 COCTOSIHUE MPUPOJHBIX PECYPCOB;
YMEHWS ¥ HaBBIKH Pa3yMHOTO TIPUPOJIOTIOIH30BAHMS, HETEPITMMOE OTHOIIICHUE K JCHCTBHSIM,
MPUHOCSIINM BpeJ] SKOJIOTUH; TPUOOPETEHHE OTBITA YKOJIOTO-HANPABICHHON IeITeTbHOCTH;
c(OPMUPOBAHHOCTH 3CTETUUYECKOT'O OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00yCTpPONUCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJibTAThI B c(pepe OTHOIEHNH 00yYaAIOIUXCS K CeMbe U POAUTEIAM, B TOM
YucJIe NOArOTOBKA K CEMEHHOM KU3HU:

c(OpPMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOILIEHHS K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEMHOMN KU3HU;

MOJIOKUTEIBHBINA 00pa3 CeMbH, POJIUTENHCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIUS
TPaAUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOLIEHHSI 00y4AKIIMXCH K TPYAY, B cepe COUATBHO-
IKOHOMHYECKNX OTHOIIEHHUIi:

c(hOpPMHUPOBAHHOCTH YBAXKEHHUS KO BCEeM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIIUTE CBOCH
COOCTBEHHOCTH,

OCO3HAHHBIN BRIOOP OyayIiel mpodeccun Kak MyTh U CIIOCO0 pean3aliii COOCTBEHHBIX )KM3HEHHBIX
TJTAHOB;

TOTOBHOCTh 00y4aloIIuXCsl K TPYIOBOM MpodeccnoHabHOM IeATENbHOCTH KaK K BO3MOXHOCTH



yYacTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIICHAITMOHALHBIX TIPOOJIEM;
noTpeOHOCTh TPYAUTHCS, YBAKECHUE K TPYY U JIIOJSAM TPYAQA, TPYIOBBIM TOCTHKECHHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K PAa3HBIM BHJIaM TPYI0BO
JEATETLHOCTH;

TOTOBHOCTh K CaMOOOCITY)KMBaHHIO, BKJIFOYast O0OYUCHHE U BBIMOJHCHHE JOMAITHUX 00sI3aHHOCTEH.
JInuHOCTHBIE pe3yabTaThl B cepe GU3NYECKOro, ICUXO0JI0rHYECKOr0, CONMAILHOTO U
aKaJeMU4ecKoro 0J1aronoJyqusi 00y4aroumumxcs:

(bu3nyecKoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMAILHOE 0J1aromoaydre 00yJaroIuXxcs B )KHU3HU
00pa30BaTeIbHON OpraHu3alliy, ONIYIICHHE JSThMH 0€30IIaCHOCTH M IICHXO0JIOTHYECKOro KoMdopTa,
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

MeTanpeaMeTHble pe3yJbTaThl
MertamnpeamMeTHble pe3yiIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IIPEACTaBICHBI
TpeMs TpyIIaMH YHUBEPCATbHBIX yueOHbIX AericTBuil (YVY /).
1. PeryasiTuBHBbIe YHMBepcaJIbHbIe YUeOHbIe AelicTBUS

Yuamuiics HAyYHTCS:
CaMOCTOATEIIBHO ONPEIEIATh LENH, 3a1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOXKHO
OIIPEAEIIUTD, UTO LIEIb JIOCTUTHYTA;
OLIEHUBATh BO3MOJKHBIE TTOCIICACTBHUS JOCTHKEHHS TOCTABICHHOW IIENIN B IS TEILHOCTH, COOCTBEHHOM
KHU3HU U )KU3HU OKPYXKAIOIIMX JIH0EH, OCHOBBIBAsICh HA COOOPaXEHUAX STUKU U MOPAJIH;
CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON AEATEIBHOCTH M JKU3HEHHBIX
CUTyalusX;
OLIEHHUBATh PECYPCHI, B TOM UUCJIE BPEMS U APyrue HeMaTepuallbHbIE PECypChbl, HEOOXOIUMBIE IS
JOCTUKECHMSI IOCTABJIICHHOM LIEJH;
BBIOMPATH MYTh JOCTH)KEHUS IIEJIH, TUIAHUPOBATh PEIICHUE TIOCTABICHHBIX 33]1a4, ONTHMH3HPYS
MaTepUaIbHbIE U HEMATEPUAIIbHBIE 3aTPAThI,
OpPraHu30BbIBaTh AP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIsl TOCTHKEHUS TIOCTaBJICHHON
LETIH;
COIIOCTABJIATH MOJIyYE€HHBIM PE3YJIBTAT ACATEIbHOCTH C IIOCTAaBICHHOMN 3apaHee LENbIO.
2. Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIC JCHCTBUA

Yyamuiicss Hay4YuTCH:
UCKaTh U HaXOJIUTh 0000IIEHHbIE CIOCOOBI pEeLIeHHs 3a/1a4, B TOM YHCIIe, OCYIIECTBIATh Pa3BepHYTHIN
MH(OPMALIMOHHBIN TIOUCK U CTAaBUTh HAa €0 OCHOBE HOBbIE (Y4eOHbIE U TO3HABATENIbHBIC) 3a/1a4H;
KPUTHYECKH OLIEHWBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO C pa3HbIX MO3UIMI, pacro3HaBaTh U
¢uKcupoBaTh NPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;
HCII0JIb30BaTh PA3JIIMYHBIE MOJIENBHO-CXEMATUYECKUE CPEACTBA JUIsl IPEACTABIICHUS CYLIECTBEHHBIX
CBSI3€M M OTHONICHUH, a TAK)K€ IPOTUBOPEUHIL, BHIIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;
HaXOJUTh U IPUBOJUTH KPUTHUECKNE apTyMEHThI B OTHOILEHUU JIEHCTBUM U CY>KJIEHUI IpYyroro;
CHOKOWHO M Pa3yMHO OTHOCHUTBCSI K KPUTUYECKUM 3aMEUYaHUSIM B OTHOLIEHUH COOCTBEHHOTO
CYXXJIEHUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJMTH 32 paMKH y4e€OHOT0 IIpeIMeTa U OCYIIECTBIISITh LieJIeHANPaBICHHbIN TOUCK BO3MOXHOCTEMN
JUI IIUPOKOTO MEPEHO0Ca CPEICTB U CIIOCOOOB JIEHCTBHS;
BBICTpauBaTh UHAMBHUIYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYECHUS;
MEHSATh U YAECPKUBATh PAa3HbIE MO3UIMU B TO3HABATEIBHON JEATEIBHOCTH.

3. KoMMyHHMKATHBHbIE YHUBEPCAJIbHbIE YUYeOHbIe 1eiicTBUS

Yuaumuiics HAyYuTCs:

OCYIIIECTBIIATH JIETIOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCTBIMU (KaK BHYTpHU
o0pa3oBaTebHON OpraHU3aINK, TaK U 3a €€ Mpe/eiamMu), MoA0NPaTh MAPTHEPOB JJIS IETOBOU
KOMMYHHKAITUU UCXOJIS U3 COOOPaKEHUN pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, & HE JTMYHBIX
CHMIIaTHIL;

IIPH OCYIIECTBICHUU TPYNIIOBOM pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK U YWICHOM KOMAaH/bI B Pa3HBIX
possix (reHepaTop UAel, KPUTHUK, UCIIOJIHUTENb, BHICTYNAIOIIHM, SKCIIEPT U T.1.);



KOOPJIMHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUAX PEATbHOT0, BUPTYATbHOIO U KOMOMHUPOBAHHOTO
B3aHUMOJCUCTBUS;
pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM aJIeKBATHBIX (YCTHBIX
Y MIMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;
pacrno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUH U IPEJOTBPAIIaTh KOHMIUKTHI 10 UX aKTUBHOM (pa3bl,
BBICTPANBATh JICTOBYIO U 00pa30BaTeIbHYI0 KOMMYHHUKAIIUIO, U30erast JIMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.
IIpenmeTHble pe3yJibTaThbl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbl CpeIHEro 0011ero

o0pa3oBaHus

10 xknacc

Yyammiicss HAyYUThCS:
pacKpbIBaTh Ha MpUMepax MOJI0KEHUS TEOPUHU XuMudeckoro crpoenuss A.M. byrieposa;
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTaBIECHUIN 00 UX COCTaBe U
CTPOCHUH;
MIPUMEHSITH [IPaBUJIa CUCTEMATHUYECKON MEXKIyHAPOIHOM HOMEHKIIATYPhI KaK CPEICTBA PA3IMUCHUS U
UACHTU(UKAIMH BEIIECTB 110 UX COCTaBY M CTPOCHHUIO;
COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYpHBIE (hOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(OPMAIINY O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX M MPUHAICKHOCTH K ONPEeICHHOMY Kilaccy
COCITMHEHHI;
XapaKTepu30BaTh OPraHUYECKUE BEILIECTBA 110 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIINBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTePUCTHKAMU BEIIECTBA;
MIPUBOJUTH IPUMEPHI XUMHUUECKUX PEAKIINi, pACKPHIBAIOIINX XapaKTEPHbIE CBONCTBA TUITUYHBIX
MIpeJICTaBUTENEH KIIACCOB OPraHUYECKUX BEUIECTB C LEIbI0 UX UIACHTU(PHUKAIIUN U 00bICHEHUS
00JIaCTH MPUMEHEHHS;
MIPOTHO3HPOBATH BO3MOXKHOCTD MPOTEKAHUSA XUMHUYECKUX PEeaKIUi Ha OCHOBE 3HAHUI O THIax
XMUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CITIOCOOHOCTH;
MCMOJIb30BATh 3HAHUSI O COCTABE, CTPOSHUH U XUMHUUECKUX CBOMCTBaX BELIECTB AJIs 0€30IacHOr0
MIPUMEHEHUSI B MPAKTHYECKOU JIeITeTbHOCTH;
MIPUBOJIUTH MPUMEPHI IPAKTUUECKOTO HCIIOIH30BAHUS MPOIYKTOB MEPEpadOTKU HEPTH U TPUPOTHOTO
ra3a, BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH (TIOJIUATUIIEHA, CHHTETUYECKOIO KaydyKa, alleTaTHOTO
BOJIOKHA);
MIPOBOAMTD OMBITHI 110 PACIIO3HABAHUIO OPIraHUYECKUX BEILIECTB: TJIMIEPUHA, YKCYCHOU KUCIIOTHI,
HEeMNpeeIbHBIX KUPOB, TIIOKO3bI, KpaxMana, OeIKOB — B COCTaBe MUILEBHIX MPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;
MIPOBOAMTH PacueThl Ha HAX0XKICHHUE MOJIEKYIIPHON POpPMYJIBI YTIEBOIOPOAA MO MPOIYKTaAM
CTOPaHHUA U MO €r0 OTHOCUTENbHOM MIIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIINX B €r0
COCTaB;
BJIQ/IETh MTpaBMJIaMU O€30MaCHOTO OOpAIEHUs C €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH,
cpeacTBaMu OBITOBON XUMUU;
OCYIIECTBJISTh TOUCK XUMUYECKON HH(OPMAITUHU TI0 Ha3BaHUSIM, UJIEHTU(HKATOpaM, CTPYKTYPHBIM
¢dbopmyraM BelIecTB;
KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, COAEPIKALLYIOCS B
COOOIICHHUSAX CPEJICTB MacCOBOI MH(popMaIH, pecypcax MIHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThAX C
TOYKH 3PEHUS €CTECTBEHHO-HAyYHOU KOPPEKTHOCTH B LIEJISIX BBISBJICHUS OLIMOOYHBIX CYKICHUHN U
(bopmMHpoBaHUs COOCTBEHHON NO3UIINY;
MPEJICTABIATh IYTH PEIIeHUs II00aTbHBIX TPOOJIEM, CTOSIINX NEPE]] YeTOBEYECTBOM:
AKOJIOTHUECKUX, SHEPTETUUYECKHX, CHIPHEBBIX, U POJIh XUMHUU B PEIICHUH 3TUX MPOOIIEM.

Yltamm?c;l noayuum 603MONCHOCHIb HAYHUUMDbCA:

uintrocmpupoeams Ha npumepax CmaHoeleHue u 360J1I0Yyuro opzaﬂuueamﬁ XUMUU KAK HAYKU HA
PA3TUYHbIX UCMOPUUECKUX dmanax ee paseumus,

UCNONIL308AMb MemoObl HAY4YHO20 NO3HAHUA npu 6blNOJIHEHUU NPOEKNO6 U y'—le6H0'
UCCne008amebCKux 3a0ay no U3y4€eruro ceoiicme, cnocobos noJjiyd4erus u pacno3nasanus
Oop2arHu4decKux eeuecme,



ycmanaeaueantb cEHEMuU4eCcKyio C643b Meofcdy Kilaccamu opeaHuvyecKkux eeujecmse 0151 060CHOBAHUA
I’lpMHI/}Lll’lLla]ZbHOI;l BO3MOINCHOCMU NOJIYYEHUA OP2AHUYECKUX coeOuHeHull 3a0aHH020 COCMasa U
CMpOEeHUsl,;

11 xaace
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
pacKpbIBaTh HA MPUMEPAX POJIH XUMUHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOW KApTUHBI MUPA U B
MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;
JEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBA3b MEXKIAY XUMUEH U APYTUMHU €CTECTBEHHBIMU HAYKaAMU;
nmoHuMath pusndeckuii cMmbica [lepuoaudeckoro 3akona /[.M. MeHneneeBa 1 Ha €ro OCHOBE
OOBSCHSITh 3aBUCHMOCTh CBOMCTB XUMHUYECKHX JIEMEHTOB M 0Opa30BaHHBIX MU BEIIECTB OT
3JIEKTPOHHOT'O CTPOCHUS aTOMOB;
OOBSCHSTH MPUYMHBI MHOTOOOpa3Hsl BEMIECTB HA OCHOBE OOIIMX MPEACTABJICHHUH 00 UX COCTaBe U
CTPOCHUU;
MIPOTHO3UPOBATH BO3MOXKHOCTh ITPOTEKAHUS XMMHYECKUX PEaKIMil Ha OCHOBE 3HAHHUH O THUIIAaX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEAKIMOHHOHN CIIOCOOHOCTH;
HCII0JIH30BaTh 3HAHUS O COCTaBe, CTPOCHUHM U XMMHUUYECKHX CBOWCTBAX BEIIECTB JIsl 6€30MacHOro
MIPUMEHEHUSI B PAKTUYECKOU J1eATeIbHOCTH;
BJIQJICTh IIPaBUJIAMH U TIpUeMaMH 0e30macHOi padoThl C XMMHUYECKUMH BEIIECTBAMHU U JJa00OPATOPHBIM
o0opynoBaHUEM;
yCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peaklliy U CMEIEHUS] XUMHUUECKOTO paBHOBECHS
OT Pa3IMYHBIX (PAKTOPOB C IEIBIO OTMPECIICHUS ONITUMAIBHBIX YCIOBUN MIPOTEKAHUS XUMHUECKUX
MPOIIECCOB;
MIPUBOIUTH IPUMEPHI THIPOJIN3a COJICH B TOBCEIHEBHOM KU3HU YEIOBEKA;
MPUBOIUTH IPUMEPHI OKHUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA B IIPUPOJIC, TPOU3BOICTBEHHBIX
MpoIieccax 1 KU3HEIEATeTbHOCTH OPraHU3MOB;
MIPUBOJUTH IPUMEPHI XUMHYECKUX PEAKIIMi, pACKPBIBAIOIINX O0IIHNE XMMUYECKHUE CBOMCTBA ITPOCTHIX
BEIIECTB — METAJUIOB K HEMETAJLJIOB;
MPOBOAMTDH PacueThl HAa HAXO0XKJIEHHUE MOJIEKYIIPHOM (HOPMYITBI YIIIeBOAOPOIa IO MPOIYyKTaM
CrOpaHusi U MO €r0 OTHOCUTEIHHOM MIIOTHOCTH U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIIUX B €TI0
COCTaB;
BJIQJIETh TIPaBUJIaMH 0€30MacHOTO OOpAIIeHUsI C €IKUMU, TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH,
cpeacTBaMu OBITOBON XUMUU;
OCYIIECTBJISTh MTOUCK XUMUYECKON MH(OpPMAIIMK IO Ha3BaHUSIM, UJICHTU(PUKATOpPaM, CTPYKTYPHBIM
(dbopMyIaM BelIEeCTB;
KPUTUYECKH OLIEHUBATh M HHTEPIIPETUPOBATH XUMHUUECKYIO HH(POPMAIINIO, COJIEPIKAITYIOCS B
COOOIIIEHUSAX CPEACTB MaccoBO nH(popMaluu, pecypcax MHTepHeTa, HAydYHO-TIOMYJSPHBIX CTAThAX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIETISIX BBISBICHUS OITMOOYHBIX CYKIEHUHN 1 (GOopMUpPOBAHUS COOCTBEHHON TTO3UIINH;
MPEACTABIISITH yTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSIIINX MepPe] YeTOBEYECTBOM:
AKOJIOTHYECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIh XUMHUHU B PEUICHUH ITUX MIPOOIEM.

BoinyckHuk na 6a3060m ypoene noayuum 03MOHCHOCHb HAYYUMbCA:

00BACHAMb NPUPOOY U CROCOOBI 0OPAZOBAHUSL XUMUYECKOU CB53U. KOBAIEHMHOU (NOAAPHOU,
HeNnoJIsIPHOIL), UOHHOU, MEMALIUYECKOU, B0OOPOOHOI — C Yelbl0 ONPeOeleHUst XUMUYECKOU
AKMUBHOCTU BeUeCm8,

VCMAaHAaBIUBAMb 83AUMOCEA3U MeAHCOY haKkmamu u meopuetl, RPULUHOU U CIeOCmEUuemM npu aHaiu3e
NPOOIEMHBIX CUMYAYULl U 0OOCHOBAHUU NPUHUMAEMBIX PEULEHUl HA OCHO8E XUMUYECKUX 3HAHUIL.

Conep:xkanue yueoHoro kypca «Xumus». 10 kiaacc. bazoBblil ypoBeHb.
BBenenue
[TosiBieHue 1 pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer opranuueckoit xumuu. MecTo u
3HA4YCHUC OpFaHH‘{CCKOﬁ XUMHHU B CUCTECMC €CCTCCTBCHHBIX HAYK.
Tema 1. Crpoenne u kiaccupukanus OPraHNYecKux coeTuHeHuil. Peakiiuu B Oprannyeckou
XUMHH



XHUMHYECKOE CTPOCHHUE KaK MOPSAIO0K COETMHEHHUS] aTOMOB B MOJIEKYJIE COTVIACHO UX BaJE€HTHOCTH.
OCHOBHBIE NOJIOKEHUS TEOPUH XMMHUYECKOIO CTPOEHUS OpraHnyeckux coennHenuii A.M. bytneposa.
VYriaepoHblil CKEIET OpraHM4YeCcKOr MOJIEKYJbl. KpaTHOCTh XMMUYECKOU CBA3U. 3aBUCUMOCThH CBOMCTB
BEIIECTB OT XUMUYECKOTO CTpOoeHUs MoJieKy. Mi3omepus u nzomepsl. [lonstre o GpyHKIIMOHATBHOM
rpynmne. [IpuHiune! kiaccuukanuy opranndeckux coennHeHuii. CucremMatnyeckas MeXIyHapoIHas
HOMEHKJIATypa M MPUHLUIIBI 00pa30BaHMs Ha3BAHUI OPraHMYECKUX COSAMHEHUH. THITbI XUMHUYECKIX
peaKkuuii B OpraHM4eCKON XUMHUH.

Tema 2. YrieBoaopoabl M HX NPUPOAHbIE HCTOYHUKH

Xumus ¥ 3HepreTuka. [IpupoHbie HCTOYHUKH YTIIEBOIOPOA0B. [IpupoaHbIi U MONMYTHBIN HeQTIHON
ras3bl, UX COCTaB u ucroyib3oBanue. CoctaB Hedtu u ee nepepadorka. Hedremnpoaykrsl. OkTaHOBOE
grcno OenzuHa. OxpaHa OKpy»Karouiei cpebl npu HedTenepepadboTKe U TPAaHCHOPTHPOBKE
HE(PTENPOIYKTOB. AJTBTEPHATUBHBIC UCTOYHUKU YHEPTUH.

Aunkanbl. CTpoeHHe MOJIEKYJIbl MeTaHa. ['oMonorudeckuil psia aikanoB. ['omosioru. HomMenknarypa.
W3omepust yriaepoHoro ckenera. 3akOHOMEPHOCTH U3MEHEHUS (PU3HMUECKUX CBOMCTB. XUMUYECKHE
CBOICTBa (Ha MpUMeEpe METaHa U 3TaHa): peaKluu 3aMelleH sl (TaIoreHUPOBaHKE), IETHIPUPOBAHUS
KaK CIocOOBbI MOTY4YEeHUsI BaXKHEHIINX COETUHEHUIM B OpPraHUu4eCKOM CUHTe3€. [ opeHne Metana kak
OJIMH M3 OCHOBHBIX UICTOYHHKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITY. HaxoxeHue B mpupoje u
IIpUMEHEHNE ankaHoB. [IoHATHE 0 LMKIIOANKaHAaX.

Ankensl. CTpoeHue MOJIEKYJIbl 3TUIIEHA. ['oMoniornueckuit psia ankeHoB. Homenknarypa. M3omepus
YTJIEPOAHOIO CKEJIETa U MOJIOKEHUS KPaTHOW CBA3H B MOJIEKyJie. XUMHUYECKUE CBOMCTBA (Ha MpuMepe
ATHJICHA): peaKlUy MPUCOEANHEHUS (TaJOTeHUPOBAaHUE, THAPUPOBAHKE, THIpATALIUS,
THJIPOTAJIOT€HUPOBAHNE) KaK CIOCO0 MOTydeHus! PYHKIMOHATBHBIX IPOU3BOIHBIX YTIIEBOAOPO/IOB,
ropenus. [lonumepusanus 3TuIeHa Kak OCHOBHOE HAIPABJIEHHE €ro UCoJb30Banus. [lonnaTunen kak
KPYIHOTOHHAKHBIA MIPOJAYKT XUMUYECKOI0 TPOU3BOACTBA. [I[pumMeHeHue 3TuseHa.

Anxanuensl U kayuyku. [TonsTue 00 ankaaueHax Kak yriieBoJAOpoJax ¢ ABYMS JTBOMHBIMU CBS3SIMH.
[Tonumepuszanus auBuHUIA (OyTagueHa-1,3) kak crnocod NoayyeHUs] CHHTETUYECKOrO KayqyKa.
HarypanbHblil U1 CHHTETHYECKUN KayyyKku. Bynkanusanus kaydyka. Pesuna. [Ipumenenue kaydyka u
PE3UHBI.

Anxunbl. CTpoeHHEe MOJIEKyIIbI anieTuiaeHa. ['omonornuecknii psin ankuHos. Homenknarypa.
N3oMepus yriepoHoro ckenera u nojoKeHus KpaTHOM CBSI3H B MOJIEKYJe. XMMHUYECKHUE CBOMCTBA
(Ha mpuMepe aleTUIIeHa): PeakMy IPUCOEIMHEHUS (TraJIOTeHUPOBaHUE, THIPUPOBAHUE, THIpATALIHS,
TUIPOTAJIOr€HUPOBAHKE) KaK CIIOCO0 MOTyYEHHS MOJIMMEPOB U IPYTUX MOJIE3HBIX MPOIYKTOB.
I'openue aneTuieHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIS1 CBAPKU M PE3KH METAJUIOB.
[IpuMeHeHne anernieHa.

Apenbl. beH3011 Kak mpecTaBUTENlb apOMAaTHUYECKUX YTIIeBOA0poA0B. CTpoeHre MOJIeKyIIbl OeH301a.
XUMUYECKHE CBOMCTBA: PEAKIMH 3aMeIlleHUs (TaJIoTeHUPOBaHNE) KaK CII0CO0 MOIYyYEeHUS XUMHUYECKUX
CPEICTB 3aIIMUTHI pACTEHUH, IPUCOECAUHEHNS (THAPUPOBAHUE) KaK JOKA3aTEIbCTBO HENPEAEIBLHOTO
xapakrtepa OeHzona. Peakuus ropenus. [Ipumenenue 6eHzouna.

Tema 3. Kuciopoacoaep:xamye oprannyeckie COeAHHEHUsI U UX NPHPOHbIE HCTOYHUKH

Cnuptsl. Knaccudukarnus, HOMEHKIaTypa, U30MepUst CIUPTOB. MeTaHOI U 3TaHOJ Kak
IIPEICTaBUTENHN NTPENETBHBIX OJJHOATOMHBIX CIIUPTOB. XMMUYECKHE CBOMCTBA (HA IPUMEPE METAHOIA
1 3TAHOJIA): B3aMMOJEHCTBHE C HATpUEM KaK CIIOoCO0 YCTAaHOBJIEHUS! HAIUMYUS THIPOKCOTPYIIIHI,
peakiys ¢ TaJoreHOBOAOPOAAMHU KaK CIIOCO0 MOTydeHHUs] pacTBOPUTENEH, IerupaTaus Kak crnocod
MOJIy4eHUs ATHIIeHA. Peakius ropeHus: cupThl Kak TOIuBo. [IpumMeHeHre MeTaHosa 1 3TaHoJIa.
DU3N0IOTNYECKOE JEHCTBIE METAHOJIA M 3TAHOJIa HA OPTaHU3M YEJIOBEKA. DTUIICHTIIUKONIb U
INIMLIEPHUH KaK MPeJCTaBUTENHU MPeaesIbHBIX MHOTOAaTOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIIUPTHI M €€ IPUMEHEHHE JJIs PACTIO3HABAHUS INIMLIEPUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTrueckoe MpUMEHEHHE STHIICHIJIMKOIS U MIHLEPHHA.

®enou. CtpoeHue MosIeKynbl penona. B3aumHoe BIusHIEe aTOMOB B MOJIEKyJie (peHoIa.
XWMHYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCHIOM HaTpus, Opomom. [Ipumenenue
¢benona.

Anpneruapl. Metananb (popmanbaeru) v 3TaHalb (aleTanbAeru/]) Kak MpeCTaBUTEITH
NpeaeNbHBIX aabAeru1oB. KauecTBeHHbIE peakiuy Ha KapOOHMWIBHYIO TPYIITY (peakius «cepeOpsiHoro
3epKajay, B3auMmoaenicteue ¢ ruapokcuom meau (1) u ux npumenenue s oOHapyKEHHs



MPEAEIIbHBIX AJIBJIETUIO0B B IPOMBIIIIEHHBIX CTOYHBIX BoAaX. TOKCHMYHOCTD anpaeruaoB. [Ipumenenne
dbopManbaeruaa U aneTanbaeruaa.

Kap6oHoBBIe KHCTOTHI. YKCYCHAsi KUCJIOTA KaK MPeICTaBUTENb MPEeAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA (HA PUMEPE YKCYCHON KUCIIOTHI): PEAKIUH C
METaJUIAMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHMSIMU U COJISIMH KaK MOATBEPKIECHNUE CXO/ICTBA C
HEOPraHMYeCKUMH KuciaoTaMu. Peakius srepudukanuy Kak croco0 moyrydeHust CI0KHbBIX AQHPOB.
[Ipumenenue ykcycHoil kucnotsl. [IpenctaBienue o BbICIINX KapOOHOBBIX KUCIOTAX.

Crnosxxubie 3(upsl U kupbl. CI0KHBIE 3QUPHI KaK MPOTYKTHI B3AUMOCHCTBHS KAPOOHOBBIX KHCIIOT
co cniuptamu. [IpumeHenune cioxHbIX 3GUPOB B MUILIEBON U apPIOMEPHOIN TPOMBIIUIEHHOCTH. JKUpPbI
KaK CIIO’KHBIE 3(DUPBI TNIUIIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. PaCTUTENbHBIC U )KUBOTHBIC KUPBI,
ux coctaB. Pacnio3HaBaHME paCTUTENbHBIX KUPOB HA OCHOBAaHUU UX HENPEAEIbHOI0 XapakTepa.
[Tpumenenue xupoB. [ UAPOIIN3 UM OMBUICHUE )KUPOB KaK CIIOCO0 MPOMBIIIIICHHOTO MOJTY4eHUS
coJIeil BBICIINX KapOOHOBBIX KUCIOT. MBUIA KaK COJM BBICIIMX KapOOHOBBIX KUCIOT. Motoriue
CBOKCTBA MbLIA.

VYrnesoasl. Knaccudukanus yriaeBonoB. Haxoxaenue yrieBoaoB B mpupoe. [ moko3a kak
anpaerugocnupt. bpoxenue riaoko3el. Caxaposa. ['maponns caxapossl. Kpaxmai u nesmiono3a Kak
OHMOJIOrHYeCKHEe MOJIMMEphl. XMMHUYECKHUE CBOMCTBA KpaxMala U HEJUTI0NI03bl (TUAPOIIN3, KaueCTBEHHAs
peaxius ¢ HoJJ0M Ha KpaxMaj B e IPUMEHEHHUE Il OOHAPYKCHHSI KpaxMalia B IPOAYKTaX MTUTAHUS).
[Ipumenenue u 6uoOrHyUecKas pojib yriieBoAoB. [ToHsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOrO BOJIOKHA.

Tema 4. A3oTcoaeprkamue coeJMHEHUs U UX HAXOXK/IEHUE B )KUBOIl NpUpoOIe

Awmunsl. [TepBudHbBIE, BTOPHYHBIC, TPETUYHBIC aMUHBL. Kitaccudukaius aMHMHOB IO THITY
YII€BOJOPOAHOTO paJuKalla U YMCIly aMUHOTPpYINN B MoJieKyJie. du3nueckrue cBOWCTBa AMUHOB.
AMMHBI KaK OpraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOM, Kuciaotamu. Peakiys ropeHrs. AHUIMH KaK
MIpPeJICTaBUTENb apoMaTuyeckux aMuHoB. CTpoeHue aHwinHa. [[puuuHbl ocnabieHuss OCHOBHBIX
CBOMCTB aHUJIMHA B CPAaBHEHUU C aMUHAMH TMPEJCIHHOTO psijia. XMMUUYECKHE CBOMCTBA aHWJIMHA!
B3aMMOJICHCTBHE C KUCITIOTaMU, OPOMHOMN BOJIOH, OKHUCTICHHE.

AmuHOKUCTOTH U O6enku. CocTaB M1 HOMEHKJIATypa. AMUHOKHCIIOTH Kak aMm(pOTEpHbIE
oprannueckue coequHenus. [lentuanas cBsa3b. buonornueckoe 3HaueHue a-aMUHOKUCIOT. OOnacTu
MIPUMEHEHUs] aMHHOKHUCIIOT. benku kak npupoiHbie Ouomnonumepbl. CocTaB U CTpOSHUE OETKOB.
XUMHUYECKHE CBOMCTBA OENKOB: THAPOININ3, NeHaTypauus. OOHapykeHrne OeTKOB MPH MTOMOIIU
KaueCTBEHHBIX (I[BETHBIX) peakiuid. [IpeBparienus 6eIKoB MUK B opranu3mMe. buonorndyeckue
GbyHKIIN OEIKOB.

Tema S. BuoornyecKku aKTUBHbIE OPraHUYecKHe COeIMHEHUs

Xumus u 310poBbe. JlekapcTBa, hepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEpaibHbIe BOBI. [Ipo0iemsl,
CBSI3aHHBIEC C MPUMEHEHHUEM JIEKApCTBEHHBIX MIpenapaToB. Bpeanbie npuBbIuky U (PaxTophl,
pazpyuiaronme 310poBbe (KypeHue, ynorpedbieHue ankorois, HapKkoManus). ParimonansHoe muTaHue.
[TnmeBsie 1o0aBku. OCHOBEI IUIIEBON XUMUH.

Tema 6. Xummus B noBcegHeBHOM ku3HN. MCKycCTBeHHbIE H CHHTETHYECKHE IOJIMMepPbI

Xumus B TOBCEAHEBHOM XU3HU. Mororue 1 auctsmue cpeactsa. CpeactBa 60pbObI ¢ OBITOBEIMU
HAaCEKOMBIMU: PENEJUICHTHI, MHCEKTULIMIbI. CpeACcTBa JIMYHOM TUTUEHBI U KocMeTHKU. [IpaBuna
0e30macHO paboTHI C €AKUMHU, TOPIOUYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMHH.

Xumus B ctpoutenberBe. Llement. beron. [Togbop onTUManbHBIX CTPOUTETHHBIX MAaTEPUAIOB B
MPAaKTUYECKOU IEeSTEIbHOCTH YEIOBEKA.

Conepxanue yueOHoro kypca «Xumus». 11 kiacc. bazoBblii ypoBeHb.
XHUMHA U )KU3HB. 2 4.
Hayunbie metoasl nmo3Hanusi B XuMuu. Mctounnku xummudeckoi nnpopmanuu. [louck nndopmanmu
[0 Ha3BaHUSAM, WAECHTH(UKATOpaM, CTPYKTYpHBIM (opmynam. MojaenupoBaHue XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM, XUMUYECKUH aHAIU3 U CHHTE3 KaK METOJbI HAYYHOTO ITO3HAHUS.

Teopernyeckue 0CHOBbI XMMHUHU.
Crpoenue BemecrTna. 4 4.



CoBpeMeHHass MOJZIelb CTPOCHHS aToma. OJJeKTpoHHass KoHpurypamuss atoma. OCHOBHOE |
BO30YIK/ICHHBIC COCTOSHHS aTOMOB. Kiaccudukanuss XUMHYECKUX DIIEMEHTOB (S-, P-, d-3IeMEHTBHI).
OCOOEHHOCTH CTPOEHHUS IHEPreTHYECKUX YpoBHEH atomMoB d-anemeHToB. [lepumoamdeckas cuctema
xumuueckux saeMmeHToB .M. MenneneeBa. ®usnueckuit cmbicn l[lepuonnueckoro 3akona JI.H.
Menpeneesa. [IpyunHbl 1 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JIEMEHTOB M HX COCIUHEHHUH IO
nepuojaM | rpynmnam. DJIEKTPOHHAs IPUPOJa XUMMHUECKON CBS3H. DJIEKTPOOTPULIATEIBHOCTh. Busl
XUMUYECKOM CBsA3M (KOBaJ€HTHas, WMOHHAs, METaJUIMYecKas, BOJOpPOJHAas) M MEXaHU3Mbl €€
obpazoBanus. Kpucrammmueckue u amopdHbIe BelecTBa. THITBI KpUCTAIUIMYECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAsi, MOHHAs, MeTaJlJIMuecKas). 3aBUCHUMOCTb (PU3MUECKUX CBOMICTB BellecTBa OT THIIA
KpUCTAJIIINYECKON peweTKu. [IpuunHbel MHOrooOpasust BEIECTB.

XuMuYecKue peakuuu. 9 4.

I'oMmorenHble U rereporeHHble peakiuu. CKOpOCTh peaklivy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(GakTOpOB: IPUPOIBI PEArUPYIOIIMX BEIIECTB, KOHIEHTPALUN PEarupyroliux BEIeCTB, TEMIIEpaTyphbl,
IUIOUIaI PEaKIMOHHOW TOBEPXHOCTH, HAIWYMUS Karanu3aropa. Posib Karanu3aTopoB B IpUPOJE U
IPOMBIIIJICHHOM Ipou3BoJCcTBe. OOpaTUMOCTh peakuuil. XMMUYECKOe PABHOBECHE U €r0 CMEIlEeHUe
01 IEHCTBUEM Pa3INYHBIX (PAKTOPOB (KOHLIEHTPALMs PEareHTOB WK MPOJYKTOB PEaKIMH, JaBICHUE,
Temmeparypa) Ui CO3JaHHUsS ONTUMAJbHBIX YCIOBUH IPOTEKAaHUs XHUMHYECKHUX IIPOLIECCOB.
HucnepcHble cuctembl. lloHarne o kosmutompax (3omu, renu). VMcruneele pactBophl. Peakuuu B
pacTBopax 3JIeKTpoiauToB. pH pacTBopa Kak nokasaTenb KHCIOTHOCTH cpelsl. ['maposns coiei.
3HaueHue rujponus3a B OMOJIOTMYECKUX OOMEHHBIX Ipoleccax. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE
peakuuu B IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLECCAX U )KU3HEAEATEIBHOCTH OPraHU3MOB.

BemecrBa u ux cBoiicTBa. 16 u.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTBIX BELIECTB — METAUIOB TIJIABHBIX U
MOoOOYHBIX MOATPYIM (Meb, )KeIe30) U HEMETAIJIOB: BOJIOPO/Ia, KHCIOPOa, TaIOr€HOB, CEPhI, a30Ta,
docdopa, yrinepona, kpemuus. Koppos3ust MeTaioB: BUIbl KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJUIOB OT
KOppO3uu. DIEKTPOJIU3 paCTBOPOB U paciiaBoB. IIpuMeHeHne 351eKTpon3a B IPOMBIIIIIEHHOCTH.

XHMHUS H CeJIbLCKOE X035 CTBO. 14.

MunepanbHble U opranndeckue yaoopenus. CpeacTsa 3aluThl pacTeHUH.

XHMHUA U JHepreTuka. 1 4.

[IpupoaHbIe UCTOYHUKH YTI€BO0POA0B. [IprpoaHbIil U nonmyTHBINH HETAHOM Tra3bl, UX COCTaB
u ucnoab3oBanue. CocraB HepTu u ee nepepadborka. Hedrenponykrsl. OkTaHOBOE 4MCIO OCH3UHA.
OxpaHa okpyxawoleid cpenpl nOpu HedrenepepadOTKe U TPAHCIOPTUPOBKE HE(TENPOIYKTOB.
AnbTEepHAaTUBHBIE NCTOUYHUKN DHEPTHUH.

XuMHUA ¥ 3KoJIoTHA. | 4.

XUMHUECKOe 3arpsi3HeHHE OKpYy)Karolled cpeabl U ero mocienctsus. OxpaHa rujipocdepsl,
MIOYBBI, aTMOC(EPBHI, (PIOPBI U (PayHBI OT XUMUUECKOTO 3arpsI3HEHUSI.

TemaTuuyeckoe NJIAHUPOBAHUE
10 xnace

No Tema ypoka Kou-Bo
n/n ypoKa

Paszneua l. «Beegenue» - 1 gac

1 | Beoanslit unctpyktax no Th. TlosiBneHue u pa3BuTre OpraHMyecKoOil XUMUU Kak 1
Hayku. [Ipenmer oprannueckoit xuMun. MecTo v 3Ha4eHUE OPraHUYECKON XUMUH
B CHCTEME €CTECTBEHHBIX HaYK.

Pazpea Il. «Ctpoenue u knaccupukaiys OpraHi4eckux coeIMHeH. Peakiy B opranu4eckoit
XUMHUM» - 5 4acoB

2 XHUMHYECKOE CTPOCHUE KAK MOPAIOK COSANHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO 1
uX BaJIeHTHOCTU. OCHOBHBIE ITOJIOKEHHS TEOPUN XUMHYECKOTO CTPOCHHUS
opraHuueckux coequHeHnii A.M. bytiepoBa. YriiepoaHblii CKEIET OpraHU4EeCKON
MOJIEKYJIbI. KpaTHOCTh XMMUYECKOM CBSI3H.




3aBHCHMOCTb CBOMCTB BELLIECTB OT XMMHUYECKOTO CTPOEHUS MOJIeKyIl. Mi3oMepus u
nu3oMepsl. BxoiHas KoHTposbHas paboTa.

Pabora Hag ommbkamu. [Tonstue o pyHKImoHanbHOM rpyme. [IpuHInIBI
KJIacCH(UKAIMKM OpraHMYECKUX coeanHeHnH. CucTeMaTnyeckast MexXIyHapoIHast
HOMEHKJIaTypa ¥ MPUHIUIBI 00pa30BaHMsI HA3BAHUN OPraHMYECKUX COCAMHEHUM.

Turnbl XUMUUYECKUX PEaKIMi B OpraHndecko xumuu. Haxoxxnenue
MOJICKYJISIPHOUW (POPMYJITBI OPTaHIMYECKOTO BEIIECTBA O €T0 MJIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXO/ISIIUX B €T0 COCTaB, WU MO MPOAYKTaM
CrOpaHus.

O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
JI.O. KauecTBeHHOE onpezesneHue yriepoaa, BOJopo/ia U XJopa B OPraHu4eCKUX
BEIIIECTBAX.

Paznea |11, «YrieBonopoapl u X NPUPOAHBIE HCTOYHUKMY - 8 4aCOB

Xumus u 3Hepretuka. [IpupoaHsle MCTOYHMKHM yrieBomoponoB. IIpupoassiii u
NOMYTHBI HEPTSHON rasbl, UX COCTaB M HcHoib3oBaHue. CoctaB HepTH U ee
nepepabotka. Hedrenponykrsl. OkranoBoe unciio 0enzuHa. OxpaHa OKpyKaroliei
cpeapl mpu  HedremepepaboTKe W TPAHCHOPTHPOBKE  HEPTENPOIYKTOB.
AJIbTEpHAaTUBHBIE HCTOYHUKH SHEPTUU.

Anxkanbl. CTpoeHHE MOJIEKYJIbI MeTaHa. ['omonornyeckuil paj ajikados. ['omosoru.
Howmenknarypa. 3omepus yriaeponHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUS
(bu3nYecKuX CBOMCTB. XMMUYECKHE CBOMCTBA (HA MIPUMEPE METaHA U dTaHA):
peaKkuuy 3aMelleHus (raJoreHUpOBaHue), AETHIPUPOBAHUS KaK CIIOCOOBI
MOJIyYEHUs BXKHEUILINX COEIMHEHUI B OpraHnyecKkoM cuHrese. ['opeHre Mmerana
KaK OJIMH U3 OCHOBHBIX MCTOYHHKOB TE€IUIA B IIPOMBILIEHHOCTH U OBITY.
Haxoxnenue B npupoae u npumenenue ankanon. JI.O. KoncrpynpoBanue
IIapOCTEPKHEBBIX MOJIENIEH MOJIEKYJ OpraHndeckux BemecTs. [lonsarue o
IIUKJIOAJIKaHAX.

Anxkenbl. CTpoeHHE MOJIEKYJIBI 3TUIIEHA. | OMOJIOTHUECKUH PSIIT AIKEHOB.
Howmenkinarypa. M3omepust yriiepogHoro CKejaeTa v MojJ0KeHUs: KpaTHOM CBSI3U B
MoJieKyse. XUMHUECKUE CBOICTBA (Ha MpUMeEpe 3TUJIHA): peaKIuH
IpUCOeANHEHUs (TaJIOTeHUPOBaHue, THAPUPOBAHNE, THAPATALIUS,
THJIPOTraJIOT€HUPOBAaHUE) KaK CIIOCO0 MOTy4YeHUs! GyHKIMOHATIBHBIX TPOU3BOIHBIX
YTJIEBOAOPOAOB, ropeHus. [lonmumepusanus 3TuiIeHa Kak OCHOBHOE HallpaBJICHUE
€ro UCnoiab30BaHus. [loan3THieH Kak KpyITHOTOHHAXHBINA IPOAYKT XUMHUECKOTO
pou3BOACTBA. [ [pumenenue aTuiieHa.

JI.O. IlonydyeHune 3TUIIEHA U U3YYEHHE €0 CBOMCTB.

10

Ankanuensl ¥ kaydyku. [ToHsTre 00 ankaaueHax Kak yriaeBoAOpOAax C ABYMs
JIBOWHBIMU CBs3siMU. [lonmumepusanus auBruauia (Oyraauena-1,3) kak crmocod
MIOJIyYEHUS] CHHTETUUECKOTO Kayuyka. HaTypanbHblil 1 CUHTETUUECKUI KaydyKH.
Bynkannszanus kayuyka. Pe3una. [Ipumenenune kaydyka v pe3HHBl.

11

Anxunbl. CTpO€HHE MOJIEKYJIBI alleTUiIeHa. [ 'OMoIornueckuii psii alnKuHOB.
Homenkiarypa. 3omMepust yriiepoHOro CKeNeTa ! MOJ0KEHNsI KPAaTHOW CBSI3U B
MoJIeKyJle. XMMUYECKHE CBOMCTBA (Ha MPUMEPE alleTUIIEHA): peaKLun
npucoeANHEeHUs (TaJoreHupoBaHue, TAPUPOBaHNe, THApATALUS,
THJIPOTraJIOTeHUPOBAaHUE) KaK CIIOCO0 MOTYUYEeHUs TOJTUMEPOB U IPYTUX MOJIE3HBIX
IIPOYKTOB. ['OpeHue areTuieHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHHU
JUIsl CBAPKU U pe3KU MeTaiuioB. IIpuMeHeHne aneTuiieHa.

12

ApeHbl. beH3011 Kak mpecTaBUTeNlh apOMaTHIECKUX YTIeBOA0poaoB. CTpoeHne
MOJIEKYJbI O€H3071a. XUMUYECKUE CBOMCTBA: PEAKIIUU 3aMEIICHHUS
(ramoreHrpoBaHUE) KaK CIIOCO0 MOTYUYCHUS] XUMUUECKUX CPEACTB 3alTUThI
pacTeHuid, IPUCOeTUHEHUS (TUIPUPOBAHKE) KaK IOKA3aTEIHCTBO HEMPEIEITHHOTO
xapakrepa 6ensoina. Peakius ropenus. [Ipumenenue 6eH3ona.

13

O06o0uieHre U cUcTeMaTH3alus 3HaHUH 110 TeMe «YTJIeBOIOpOIbl». PacueTsl
MaccoBOM MM 00BEMHOM J0JIM BbIX0/1a MPOAYKTA PEAKLIUU OT TEOPETHUECKU




BO3MOJKHOTIO.

14 | KontposbHas padota Ne 1 mo temMe «YTIeBOAOPOIBI». 1
Paznea 1V. «Kucnopoaconepskamye opraHM4ecKie COEIMHEHNS U UX IPUPOIHBIE HCTOUHUKID) -
10 gacos

15 | Pabora nag ommbkamu. Crimptel. Knaccugukanus, HOMEHKIATypa, U30Mepus 1

CIUPTOB. METaHOII ¥ 3TaHOJI KAK MPEJCTABUTEIN NPEACIBHBIX OJHOATOMHBIX
crnupToB. XMMUYECKHUE CBOMCTBA (HA MPUMEPE METAHOJIA U 3TAHOJIA):
B3aMMO/ICHICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJIEHUS HAJIMYUS TUAPOKCOIPYIIIBI,
peakIus ¢ TaJoreHOBOAOPOAAMHU KaK CIIOCO0 MOIyueHHs] paCTBOPUTEIIEH,
JeruapaTanus Kak croco0 MmoixydeHus 3TuieHa. Peakius ropeHus: ciupThbl Kak
ToIIMBO. [IpuMeHnenre Meranosa u 3TaHosna. PU3noNorn4ecKkoe 1encTBue
METaHOJIa U 9TaHOJIa Ha OpPraHU3M 4eJIOBEKa. DTHJICHIVINKOJIb U ININLEPUH KaK
MpEaACTaBUTCIIN NPCACIbHBIX MHOTIOATOMHBIX CITUPTOB. KauecTBennas pcaKkuus Ha
MHOI'0aTOMHBIE CIIUPTHI M €€ IPUMEHEHHUE JJI PACIIO3HABAHUS INIMLEPUHA B
COCTaBE€ KOCMETHYECKUX CpeACTB. [IpakTnueckoe NpuMeHEHHE STHIICHIVINKOIS U
rinepusa. JI.O. CBolicTBa 0JHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

16 | ®enon. CtpoeHue MoJIeKyIbl eHoIa. B3auMHOe BIUSHUE aTOMOB B MOJICKYJIE 1
dbenona. XuMuueckue CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM, THAPOKCHIOM
Hatpusi, opomom. [Ipumenenne gpenora.

17 | Anpaeruabl. Metananb ((popmanbaerua) v 3TaHalb (aleTanbaeru) Kak 1
IIPEJICTaBUTENN MIPEIEIbHBIX allbleruoB. KauecTBeHHbIE peakiy Ha
KapOOHMJIbHYIO TPYIIY (peakius «cepeOpsiHoro 3epKajia, B3auMOJIeHCTBUE ¢
ruapokcuaoM meau (1) u ux npumeHeHue 17 0OHapyKEHUS MPeIEIbHBIX
JIBJETUI0B B IPOMBIIIJIEHHBIX CTOYHBIX BoJax. TOKCMYHOCTh allbJETH/10B.
[Tpumenenne dpopmanpaernaa u aneranpaeruaa. JI.O. Xumuueckue cBoiicTa

aJTbJCTHIOB.

18 | O6o6menme n cucTeMaTu3anus 3HaHU 0 CIUPTaX, PeHoNax U KapOOHMITBHBIX 1
coeIMHEeHMAX. Pelenne 3a1a4 1 1nernen npespaiieHun.

19 | KapOoHOBBIE KUCIIOTHI. YKCYCHASI KUCIIOTA KaK MPECTaBUTEIb IPEISITbHBIX 1

OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMHUECKHE CBOMCTBA (Ha mpuMepe
YKCYCHOM KUCJIOTBI): PEaKIUU C METalJIaMi, OCHOBHBIMU OKCH/IaMU, OCHOBaHUSIMU
U COJIIMHU KaK MOJTBEPKJIEHHE CXOACTBA C HEOPraHUYECKUMU KUCIoTaMu. Peakius
sTepuUKaIMK Kak crioco0 MoyuyeHus ClIoXKHbIX 3¢upoB. [Ipumenenne ykcycHoit
KucIoThl. [IpencraBienue o BHICIINX KapOOHOBBIX KUCIOTAX.

OnnoocHoBHbIE KapOoHOBbIE KUCIIOTHL. JI.O. [lonydueHne ykcycHON KUCIOTHI U
U3y4EHHE €€ CBOMCTB.

20 | Croxxuble 3gupsl U xupbl. CroxkHbIE 3QUPBI KaK TPOLYKTHI B3aUMOJEHCTBUSA 1
KapOOHOBBIX KUCIIOT CO cpTamMu. [[puMeHeHne CIoKHBIX YQUPOB B MUAIICBON
naphroMepHOi TPOMBIIUIEHHOCTH. JKUPBI Kak cI0XKHbBIE 3(UPHI IIHLEPUHA U
BBICIINX KapOOHOBBIX KHCJIOT. PacTUTEIbHBIE U KUBOTHBIE KUPHI, UX COCTaB.
Pacno3naBaHue pacTUTENBHBIX JKUPOB HA OCHOBAaHUM UX HEMPEAEIbHOI0
xapakrepa. [Ipumenenue xxupoB. ['MIpoan3 Wiv OMbUIEHHE KUPOB KaK CIIOocO0
MPOMBIIIJICHHOTO TTOJIy4€HHs! COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak
COJIM BBICIIUX KapOOHOBBIX KHCIOT. Motommue cBoiicTBa Mblta. JI.O. 'uaponu3

KHUPOB.

21 | Yrnesonsl. Kimaccudukarus yriaeBoaoB. HaxoxxaeHne yriaeBooB B PUPO/IE. 1
I'moko3a kak anpaerungocnupt. bpoxxenue rimokossl. JI.O. I'naponus yrieBoaos.

22 | Caxapo3a. 'maponm3 caxapo3sbl. Kpaxmair v 1einion03a Kak OHOJIOTHIeCKHe 1

noJauMepsl. XUMUYECKHE CBOMCTBA KpaxMaia U IeJUTI0NI03b! (THAPOIN3,
KayeCTBEHHasl peaklys ¢ HoJJ0OM Ha Kpaxmall U ee IpUMEHEHUeE I OOHApYKEHUS
Kpaxmala B mpoayKTax nutanus). [loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
pUMepe aleTaTHoro BojokHa. [Ipumenenne u 6uojaoruueckas poib yrieBoJ0B.

23 | O6o0menue U cucreMaTH3alys 3HaHui 1o reme «Kuciopoaconepxaniue 1
OpraHWYeCKHUEe COeAMHEHUs». PacueTsl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)




MPOJIYKTa PeaKlUu, €CJIU OJJHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONPEIACICHHOU
MAacCCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA.

24

Konrtponsnas padora Ne2 o teme «Kucnopocoaepxaiiue opraHuuecKue
COEZIMHEHUS.

Pasznen V. «A3soTcoaepkaiine COCAMHEHUS U UX HAXOXKACHUE B )KHUBOU mpupoae» - 6

qaCoB

25

Pabora waxg omubOkamu. AwmunHbl. Knaccudukanus aMHHOB 1O THILY
YIJIEBOJOPOAHOIO pajuKaja M YWUCIYy aMUHOTPYNI B MOJIEKyle. AMHUHBI Kak
OpraHMYECKHE OCHOBAaHUS: pEAaKIUH C BOAOW, KUCIOTaMU. AHUIMH Kak
IPEJICTAaBUTENIb apoMaTUYeckux aMuHOB. CTpoeHue aHwiInMHA. XHMHUYECKHE
CBOIICTBa aHUJIMHA: B3aUMOJICHCTBUE C KMCIOTaMH, OpOMHOI BOJIOM, OKHCIICHHE.

1

26

AMUHOKUCHOTH U 0enku. COCTaB M HOMEHKJIATypa. AMUHOKHUCIIOTHI KaKk
amQorepHble opranndeckue coeaunenus. [lentuanas cBa3b. buonornueckoe
3HaYCHUE 0.-aMHUHOKUCIOT. O0IacT NpUMEHEHUs aMHHOKHUCIIOT. benku kak
npupoaHbie 6nonoaumepsl. CocTaB U CTpoeHHE OelIKoB. XMMHUYECKHE CBOMCTBA
0enKoB: ruapou3, AeHarypauus. O0HapyxeHue 0elIKoB NPy NOMOIIH
Ka4eCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpaiienus 6eaKkoB MUIIM B OpraHu3Me.
buonornueckue Gpynkiuu 6enkos. JI1.O. MccnenoBanue cBOMCTB OEKOB.

27

HyxnenHoBbie KUCIOTHI. PacueTsl 00beMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHUX
peaKuusIX.

28

O0o001IeHre U cucTeMaTr3alis 3HaHUH 10 TeMe «A30TcoaepIKaIue
OPTraHWYECKUE COCAMHEHUS.

29

Wnentudukamnms opranndeckux coennHennid. [lpakrudeckas padora Ne 1 mo Teme
«Pemenne sKcriepuMEeHTANIBHBIX 33/1a4 Ha PaclO3HABaHUE OPTraHUYeCKUX
BEIICCTBY.

30

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU OPIraHUYCCKUX COCIUHECHUM.

Pasnen VI. «buonornyecku akTHBHBIE OPraHMYECKUE COCTMHEHHS - 2 yaca

31

Xumus U 310poBbe. JlekapcTBa, pepMeHThbl, BUTAMUHBI, TOPMOHBI, MUHEpPaJIbHbIE
Bo/bI. [Ipo0sembl, CBSI3aHHBIE C TPUMEHEHUEM JIEKapCTBEHHBIX MTPENapaToB.
Bpenubie npuBbIUKY U (aKTOPBI, pa3pylIaionue 310poBbe (KypeHHe,
ynoTpeOIeHNe aJIKOroJisl, HAPKOMAHMUS).

32

PanmonansHOe nutanue. IIumesnie ,[[O6aBKI/I. OcCHOBEI MMUILEBON XUMUH.

Pa3zneaVIl. «ckyccTBeHHBIE M CHHTETHYECKHE TIOJMMEPBI» - 3 yaca

33

Xumus B TOBCEAHEBHOM kU3HU. Motoue u unctdamue cpeacrsa. Cpeacrsa
00pbOBI C OBITOBHIMU HACEKOMBIMHU: PETEIUICHTHI, MHCEKTULIHIBI. CpeicTBa
JUYHON TUTHEeHbI 1 KocMeTuku. [IpaBuna 6e3omacHoi paboThI ¢ €KUM,
TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XHUMUH.

Xumus B ctpoutenberBe. Llement. beron. [Togbop onTUManbHBIX CTPOUTETBHBIX
MaTepHaAJIOB B MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKa.

34

[Tpomexyrounas arrectanus. KontponbHas paboTa.

35

Pabora Hazg ommbkamu. [lpaktuueckas padora Ne 2 o teme «Pacno3HaBanue
IUIACTMACC M BOJIOKOHY». MITOroBoe moBTOpEHHUE.

Ne
/i

11 kJjaacce

Tema ypoka

K-Bo
JacoB

Paznen 1. XumMus u sKu3Hb - 2 4.

Beonnsiii unctpykrax no Th. Hayunsie meTonbl mo3HaHus B Xumuu. IcTOUHUKH
xuMudeckoit nHpopmanmu. [Tonck nHGOpMaIK 10 HaA3BaHUAM, UACHTHU(HUKATOPAM,

CTPYKTYPHBIM (pOpMyIIam.

MonenupoBaHre XMMUYECKUX MTPOLIECCOB U SIBJICHUM, XUMHUUYECKUIN aHAIU3 U CUHTE3

1




KaK MCTOAbl HAYYHOT'O ITO3HAHUS.

Pa3nen 2.TeopeTudyeckue 0OCHOBbI XUMHMH
Tema 1. Ctpoenue BemecrBa — 4 4.

3 CoBpeMeHHAst MOJIETh CTPOCHHSI aTOMa. DJIEKTPOHHASI KOHPUTYpAIHs aToMa. 1
OcHoBHOE U BO30Y>KIeHHbIE COCTOSIHUSI aTOMOB. Kitaccuukanus XuMruaecKux
3JIEMEHTOB (-, P-, d-3nemMenTh1). OCOOCHHOCTH CTPOCHHS DHEPTEeTUIECKUX YPOBHEH
aromoB d-a1eMeHTOB. BxogHas KoHTposbHas padoTa.

4 ITepuoanyeckas cucrema xumuueckux emeHToB [[.1. MenneneeBa. ®uznueckuii 1
cMmbich [lepuoanueckoro 3akona /.M. Menzaeneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB AJIEMEHTOB U UX COCMHEHUN 10 TIEPUOIAM U TPYIIIAM.

5 DNEeKTpOHHAs PUPOAA XUMUUYECKOM CBSI3U. DIIEKTPOOTPULIATEILHOCTh. Buib 1
XUMHYECKO CBsI3U (KOBaJICHTHAs, HOHHAs, METAJJTNYecKasi, BOJIOPOIHAs) U
MEXaHU3MBbI €€ 00pa30BaHUsl.

6 Kpucrannuueckue u amopdublie BemiecTBa. TUITBI KPUCTATUIMYECKHUX PELIETOK 1
(aromHasi, MOJIEKYJISIpHAs, MOHHAS, METaJUIMUecKas). 3aBUCUMOCTh (PU3HUECKUX
CBOWMCTB BeI[eCTBA OT THUMA KPUCTAJUIMYECKON pemieTku. [IpuunHbl MHOTOOOpasus
BEILIECTB.

Tema 2. XumMuuyeckne peakmum. — 9 4.
['oMoOreHHbIE U TETEPOTreHHbIE PEAKLIUH. 1
CKOpOCTh peakIlfy, ee 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB: MPUPOJIBI 1
pearupyromux BeecTB, KOHIEHTPAIIMU Pearupyronux BeIecTB, TEMIIEPaTyphl,
IJIOIA U PEAKLIMOHHOM MOBEPXHOCTH, HAJIMYMS KaTaiau3aropa. Poiib karanu3aropos B
MIPUPOJIC U MMPOMBIIIUICHHOM TTPOU3BOJICTBE.

9 OO6parumocTh peakiuii. XUMHYECKOe PAaBHOBECHE M €T0 CMEIIeHUE IO IEHCTBUEM 1
pa3nuuHbIX (PaKTOPOB (KOHIIEHTpAIMS PEAreHTOB WX MPOAYKTOB PEAKIINH, 1aBJICHUE,
TeMIepaTypa) JUisl CO3AaHMs ONTUMAIIBHBIX YCIOBHI MPOTEKaHUS XUMHUECKHUX
MPOLECCOB.

10  Jucnepchsble cuctemsl. [lonsTre 0 Kommouaax (3014, TeH). 1

11  HcrunHble pacTBOpbl. Peakiinu B pacTBopax 31nekTponutoB. pH pacTBopa kak 1
MOKa3areb KUCIOTHOCTH CPEbI.

12 TI'mpponwms coneil. 3HaYeHNE THIPOIN3a B OMOIIOTHUECKUX OOMEHHBIX MPOIECCax. 1

13  OxucnurenbHO-BOCCTAHOBUTEIHHBIC PEAKIINH B MIPUPOJIE, TIPOU3BOICTBEHHBIX 1
MpoIrieccax M KU3HEAEITeIbHOCTH OPTaHU3MOB.

14  OGoOuieHne U cUCTEMATU3AINS 3HAHUI 110 00IIeH XUMUN 1

15  Konrponbhas padora Nel «OcHOBBI 00LIeH XUMUM». 1

Tema 3. BemiecTBa 1 ux cBoiicrea — 16 4.

16 OKHCIINTEIIFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA MMPOCTBIX BCIICCTB —MCTAJIJIOB I'NIABHBIX U 1
MOOOYHBIX TOATPYII W HEMETAJLIOB.

17 OKHUCIUTEILHO-BOCCTAHOBUTENBLHEBIE CBOMCTBA MEIH. 1

18 OKHCANTETHFHO-BOCCTAHOBUTEHHBIE CBOMCTBA IKEIEe30. 1

19 OKHCIUTETHEHO-BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOPOJA. 1

20 OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA KHCIOPOIA. 1

21 OKHCIIUTEIBHO-BOCCTAHOBUTEIHLHEIC CBOMCTBA T'aJIONEHOB. 1

22 OKHCIUTETBEHO-BOCCTAHOBUTEIBHBIC CBONCTBA CEPBI. 1




23 | OkHCIMTENbHO-BOCCTAHOBHUTEILHBIE CBOMCTBA a30Ta, (hochopa. 1
24 OKHCIUTETBEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA YIIepoaa, KPEMHHUS. 1
25 Koppo3us MmeTamioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUTH METAIUIOB OT KOPPO3HH. 1
26 DJIEeKTpOIH3 PacTBOPOB U paciuiaBoB. [IpuMeHeHne 31eKTponr3a B MPOMBILIIICHHOCTH. 1
27 O06001IIeHNE M CUCTeMATH3alus 3HAHUH 110 TeMe «BelecTBa u uX CBONCTBa» 1
28 Kontponbnast padora Ne2 mmo Teme «BelecTBa 1 UX CBOHCTBaY. 1
29 [Tpaktuueckas padora Nel o teme «[lonydenue, codrpanue 1 pacro3HaBaHUE Ta30BY. 1
30 IIpaktuueckas padota Ne2 mo Teme «Pemenune sKCIIepuMEHTATBHBIX 3a1a9 «MeTallIsl 1 1
HEMETAIUIBDY;
31  IIpaktudeckas padota Ne3 mo Teme « MaeHTHGUKAIIS HEOPTAHNICSCKUX COCTUHECHUI. 1
KauecTBeHHBIE peakiiy Ha HEOPTAHUYECKUE BEIIECTBA U HOHBI.
Tema 4. XuMus 1 cejibCKoOe X03AHCTBO — 14.
32 |MunepaybHbIe U OpraHndeckue yaoopenus. CpencTsa 3amuTsl pacTCHUH. 1
Tema 5. Xumusi v 3HepreTuka — 1 4.
33  IIpupomHble HCTOUHUKH YIIIEBOAOPOAOB. [IpupoaHbIii M MOMYTHEIN He(TIHOU Ta3bl, ux 1
cocrtaB u ucmnonb3oBanue. CocraB HeTH U ee nepepadorka. HedrenpomayKkTel.
OxranoBoe yncio 6en3nHa. OxpaHa OKpyKarollei cpesl pu HedrenepepadoTke u
TPAHCIIOPTUPOBKE HEPTENPOIYKTOB. ANIbTepHATUBHBIC UCTOYHUKHI SHEPTUU.
Tema 6. Xumus u 3xosorust — 1 4.
34  Xumuueckoe 3arpsi3HEHHE OKPYKarolel cpebl U ero nocieactsus. Oxpana 1

rupocdepsl, MoUBbI, arMOCcepbl, QPIOpPbI U (hayHbI OT XUMUYECKOTO 3arpsS3HEHHUS.
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