Pabouasi nporpamma
10 y4yeOHoMYy npeamMery «XuMH»
10-11 kanace



HOACHUTEJBbHAA 3AIINCKA
PaGouas nmporpamma coctaBieHa Ha ocHOBe DesiepalibHOTO TOCyJapCTBEHHOTO
00pa30oBaTeNLHOTO CTaHApTa CpelHero ooiero oopasosanus u [IpuMepHOI mporpaMmsbl IO
XUMHH cpefiHero oouero oopazosanus. CoaepkaHue 00yueHHs pealn30BaHo B yUeOHHKAX
XMMHWH, BBITYIEHHBIX H31aTesbeTBOM «/Ipoda»: Epemun B. B., Kyzpmenko H. E., Tepenun B.

N., Apo3noB A. A., Jlynun B. B. Xumus. ba3zossiii ypoBenb. 10 kiacc; Epemun B. B.,
Kysbmenko H. E., llpo3nos A. A., Jlynun B. B. Xumus. ba3ossiii yposens. 11 kiacc. YMK
COCTaBJICHBI HA OCHOBE MPUMEPHBIX MPOTPAMM U BXOJAT B (eiepabHbIil IepeueHb yUeOHUKOB,
peKOMeH1I0BaHHBIX MUHKCTEpCTBOM 00pazoBaHus U Hayku Poccuiickoii @enepanun k
HCIIOJIb30BAaHUIO B 00pa30BaTeNIbHOM Mpoliecce B 00111e00pa30BaTENbHbIX YUPEKICHHIX.
VYuebnuku umeet rpu¢ «PekomennoBano MuHucTepcTBOM 00pa3oBaHus U HayKu Poccuiickoit
denepanumny.

Henun u3yyeHusi XuMuM B cpeJHei Ko

1. ®opmupoBaHue YMEHUs BUJETh U MOHUMATh IEHHOCTh 00pa30BaHusl, 3HAUUMOCTb
XUMHYECKOTO 3HAHUS [Tl KaXKJIOTO YeJIOBEKa, HE3aBUCHMO OT €T0 PO eCCHOHATBHON
JESTEIIbHOCTH.

2. @opMHpOBaHUE YMEHHS PA3INYaTh (aKThl M OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIBI,
BUJIETh UX CBS3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPHEB C OMPEIEICHHON CUCTEMO
[EHHOCTE!, (OPMYIIMPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO.

3. ®opMupoBaHUe IIEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMUHU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHON KapTUHbBI MUPA; YMEHUS O0BACHATh OOBEKTHI U IPOLIECCHI
OKpYXaromiei NeiCTBUTEN,HOCTH (IPUPOTHOM, COLIUATBHON, KYJIbTYPHOM, TEXHHUECKOH cpebl),
UCIOJIB3YS JJIs TOr0 XMMUYECKUE 3HAHUS.

4. ITpuoOpereHue onbiTa pa3HOOOPa3HON EATEIBHOCTH, OIbITAa TO3HAHUS U CAaMOTIO3HAHMS;
KJIFOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCATbHOE 3HAUCHHE [Tl pa3IUYHBIX BUJIOB I€ATEILHOCTH

(HaBBIKOB pellIeHHs MPOoOIeM, IPUHATHS PEeILIeHHH, TOUCKa, aHanu3a u 00paboTKu MHopMaIHH,
KOMMYHHMKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, HABBIKOB COTPY/IHUYECTBA, HABBIKOB
6e301acHOro OOpalleHus ¢ BEIIeCTBAaMH B TOBCEJHEBHOM JKU3HN).

Mecto yueOHoro npeagmera «XuMus» B y4eOHOM IJIaHe

B yuebHOM maHe cpeaHel MKOoIbl y4eOHbIH npenaMeT « XUMHs» BKIIOUEH B pa3aes
«EcrecTBenHble Hayku». [IporpamMmma yuebHOro npeamera « XuMus» JUIsl CpEAHEro 0011ero
o0Opa3oBaHus Ha 0a30BOM ypoOBHE paccunTana u 68 1 (2 u1 B Hexemto, 136 4 3a aBa roaa
o0y4eHus).

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOro npeaMera « XuMus» Ha 0a30BOM YPOBHe

cpeaHero oouero oopazoBaHus
IInanupyembvle TuuHOCmMHbIEe PE3VIbMANMbL_0C80eHUs YieOH020 npeomema « Xumusay Ha 6a3080M
yposHe
[TnanupyeMbIMH JTMYHOCTHBIMU pe3yJIbTaTaMU B paMKaX OCBOEHHs y4eOHOr o mpeaMeTa
«Xumusi» sBastores: 1) B cepe oTHOLIEHUH 00yyaromuxcs K cede, K CBoeMy 3/10pOBbIO, K
MO3HAHUIO ceOst:

— OpHEeHTaIus 00yJaroUXcs Ha JOCTH)KEHNUE JTMYHOTO CYACTbs, peali3allvio MO3UTHBHBIX
KU3HEHHBIX NEPCIEeKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K JMYHOCTHOMY CaMOOIIPEIETICHHIO, CTIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH KU3HEHHBIE IIJIaHbL;
— TOTOBHOCTb U CIIOCOOHOCTH 00eceuuTh cebe U CBOUM OJIM3KUM JIOCTOMHYIO KU3HB B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOW U OTBETCTBEHHOM JESATEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMXCS K OTCTAaUBaHHIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOI'0 MHEHMSI, TOTOBHOCTb M CIIOCOOHOCTh BbIpa0aThIBaTh COOCTBEHHYIO MO3MIIMIO MO
OTHOILIEHHIO K 0OIIECTBEHHO-MOJUTUYECKIM COOBITHSM MPOLIOTO U HACTOSILET0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LICHHOCTEH U JOCTUKEHUI HAIIel CTPaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMXCs K CAMOPAa3BUTHIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C 00IIEYEIOBEUECKHMH LIEHHOCTSIMU U UJeallaMU TPakJJaHCKOTO O0IIeCTBa,




NOTPEOHOCTH B PU3NYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHIX CIOPTUBHO-03/I0POBUTENBHOM
JESTEIIbHOCTBIO;

— MPUHATHE U pealiu3alus HEeHHOCTEeH 3J0pOBOro U 6€30MacHOro oopasa *Ku3Hu, OepekKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3UYECKOMY H
MICUXOJIOTHYECKOMY 3/10POBbIO;

— HEINpPUATHE BPEAHBIX IPUBBIUEK: KYPEHUS, YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB;

2) B chepe oTHOIIEHH#H 0Oyuarommxcst k Poccun kak k Poaune (OteuecTBy):

— poccuiicKas UACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCUICKON MIEHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOLITHOCTH
poccuiickoro Hapoja u cyns0e Poccuu, marpuoTusm, TOTOBHOCTB K CIyKeHHI0 OTeuecTBy, ero
3aIlUTE;

— yBa)XKEHHE K CBOEMY HapoJly, 4YyBCTBO OTBETCTBEHHOCTH Iiepell PonnHo, ropaoctu 3a cBoit
Kpaii, cBor0 PoauHy, nponutoe 1 HacTosAlee MHOIOHAIMOHAIBHOTO HapoJa Poccun, yBaxkeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, (iar, rumH);

— (hopmupoBaHUe yBaX]EHHS K PyCCKOMY SI3bIKY KaK FOCyIapCTBEHHOMY sI3bIKY Poccuiickoit
®denepaliuu, ABISIOLIEMYCSI OCHOBON POCCUIICKOM UIEHTUYHOCTH U TJIABHBIM (PAKTOPOM
HallMOHAJIBHOTO CAaMOOIIPE/IEIICHNUS;

— BOCIUTAaHHE YBAXXEHUSI K KYJIbTYpE, sI3bIKaM, TpaJAULUAM U 00bIUasiM Hapo0B,
npoxkuBaromux B Poccutickor deaepanum;

3) B chepe oTHOIIECHUI 00YUAIOIIUXCS K 3aKOHY, TOCYJIAPCTBY M K TPAXIAHCKOMY OOIIECTBY:
— IPaXkIaHCTBEHHOCTb, IPAKIAHCKasl O3ULIMSI AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA
poccuiicKkoro o0IIecTBa, OCO3HAIOMIETO CBOW KOHCTUTYLIMOHHBIC TIPaBa M 00SA3aHHOCTH,
YBaXKaKOILIEr0 3aKOH U IPABOMNOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIULUOHHbIE
HaI[MOHAJIbHBIE U O0IIeUeI0BEYECKUE TYMAaHUCTUYECKUE U IEMOKPaTUYECKHUE IEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KU3HM;

— MPHU3HAHUE HEOTUYK/1aéMOCTH OCHOBHBIX ITpaB M CBOOO/] U€I0BEKa, KOTOPbIE MPUHAJIEKAT
KaX/IOMY OT PO’KJI€HHs, TOTOBHOCTh K OCYIIIECTBJICHHIO COOCTBEHHBIX IIPaB U cBOOO 6e3
HapyLIEHUs [IpaB U CBOOOJI APYTUX JIUL], TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE ITPaBa U CBOOO/IbI
4eJI0BEKa U IpaXklaHuHa COTIaCHO OOIIETTPU3HAHHBIM IPUHIUIIAM U HOPMaM MEXTyHapOIHOTO
npaBa u B cootBeTcTBUM ¢ KoHcTuTynuen Poccuiickon @enepannu, npaBoBas U MOJIUTHYECKAs
IrPaMOTHOCTB;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00I11eCTBEHHOH NMPaKTHKH, OCHOBAaHHOE Ha JAUAJIOre KYJbTYp, a TAKKE Pa3IMUHBIX GOpM
OOLIECTBEHHOI'O CO3HAHMSI, OCO3HAHHE CBOEr0 MECTA B MOJIUKYJIbTYPHOM MHUPE; HHTEPUOPHU3aLUs
LIEHHOCTEN AEMOKPATHH U COLIMAIIBHOM COJIMJAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
peryMpoBaHUIO OTHOILIEHUH B TPYIIIE WK COIMAIbHOM OpraHu3aluy;

— TOTOBHOCTb 00YYalOMUXCsS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUU PELICHUH,
3aTparvBaloIMX MpaBa U HHTEPECHI, B TOM YHCIIE B Pa3IMYHBIX opMax 0OLIECTBEHHON
caMOOpraHu3aIiM, CaMOYTIpaBJIeH!s, OOLIECTBEHHO 3HAYUMOM JeITeIbHOCTH;

— MPUBEP)KEHHOCTDH UJIESIM UHTEPHAIOHAIN3MA, IPYKObI, paBEHCTBA, B3aUMOIIOMOIIN
HapoJ0B; BOCIIUTAHUE YBAXUTEIBHOTO OTHOLLIEHUS K HAIIMOHAIBHOMY JIOCTOUHCTBY JIIOJIEH, UX
YyBCTBAM, PEIUTHO3HBIM YOSKIEHUSIM;

— TOTOBHOCTbH 00YyYaroImuxcs NPOTUBOCTOATh HICOJIOTHH SKCTPEMU3MA, HAI[MOHAIN3MA,
KceHo(poOUH, KOPPYILUH, TUCKPUMUHAIUH 110 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUATIbHBIM SIBIICHUSIM;

4) B chepe OoTHOLIEHUH 00YUAIOIINXCS C OKPYKAIOIUMU JTFOIbMHU:

— HpPaBCTBEHHOE CO3HAHME U IOBEICHUE Ha OCHOBE YCBOEHHSI 00IIIeUeIOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHMSI U TOBE/ICHHUS B MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JHAJIOT C APYTUMH JIFOAbMH, JTOCTUTATh B HEM B3aUMOIIOHMMAHUS, HAXOAUTh O0IIUE LIETH
Y COTPYAHUYATH JUUIS UX TOCTHKECHUS;

— NPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIbHOE U T0OpOoKeIaTeIbHoe
OTHOILIEHHE K JIPyTOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;



— CIOCOOHOCTH K COMEePEeKUBAHUIO M (POPMUPOBAHUE MTOZUTUBHOIO OTHOIIEHUS K JIOSM, B TOM
YHCIIe K JIMIIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI I MHBATHIaM; OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UUECKOMY U MCUXO0JIOTHUECKOMY 3/10POBbIO
JIPYTHX JIFOJICH, YMEHHUE OKa3bIBaTh IMEPBYIO TOMOIIIb;

— (popmupoBaHUE BHIPAKEHHOH B MMOBEJCHUHM HPABCTBEHHOW MO3UIMH, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HDaBCTBEHHOTO CO3HAHUS U TIOBEJICHUS HA
OCHOBE YCBOEHUS 00IIIeUeI0BEYECKUX LIEHHOCTEH U HPaBCTBEHHBIX YYBCTB (UECTH, JI0JITa,
CIPABEITMBOCTH, MIJIOCEPIUS U IPYIKEITFOOUS );

— BbIPa0OTKAa KOMIIETEHIIUN COTPYTHUYECTBA CO CBEPCTHUKAMHU, EThbMHU MJIAJIIErO BO3pacTa,
B3POCIIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEA0BATEIHCKOM,
MPOEKTHOM U IPYruX BUAAX AESATEIbHOCTH;

5) B chepe oTHOIIEHUH 00YUAIONIMXCS K OKPYXKAIOIIEMY MHUPY, K )KHBOH IPUPOJIE,
XYJI0’KeCTBEHHOU KYJIbTYpe:

— MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYNMOCTh
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BIIAJCHHE JOCTOBEPHOMN
uH(pOopMaIel 0 MePEeIOBBIX JOCTHKCHUSX U OTKPBITUSIX MHPOBOW U OTCYECTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHMUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENILHOE OTHOLICHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPodecCHOHATBHOMN 1 00IIECTBEHHON JCSITEIILHOCTH;

— 9KOJIOTHYecKast KyJIbTypa, Oepe:KHOE OTHOLICHHE K POIHOM 3eMiie, IPUPOIHBIM OOTraTCTBaM
Poccun u Mupa, MOHUMaHKUE BIUSHUS CONUATHHO-DKOHOMUYECKUX MTPOIIECCOB HA COCTOSTHUE
MPUPOIHON U COLMATILHOM Cpeibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MMPUPOIAHBIX PECYPCOB,
YMEHHI B HaBBIKOB Pa3yMHOTO IPUPOJIONIOIB30BAHMSI, HETEPIIUMOTO OTHOIICHUS K JCHCTBHSM,
MPUHOCSIINM Bpel SKOJIOTHH; MPUOOPETEHHE OMbITa SKOJIOTOHANPABICHHOMN 1€ATeIbHOCTH;
— ACTETUYECKOE OTHOIICHUE K MUPY, TOTOBHOCTh K 3CTETHICCKOMY 00yCTPOUCTBY
COOCTBEHHOTO OBITa;

6) B chepe oTHOIIEHMI 00YUAIOIUXCS K CEMbE M POJAUTEIISIM, B TOM YHCJIE MMOATOTOBKA
JIMYHOCTU K CEMEWHOW JKU3HHU:

— OTBETCTBEHHOE OTHOIIICHUE K CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LICHHOCTEH CEMENHOM KU3HU;

— TOJIOKUTENBHBIM 00pa3 CeMbH, POJIUTENBCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIUS
TPaJUIIMOHHBIX CEMEHHBIX IIEHHOCTEH;

7) B cepe OTHOLIEHHUI 00ydaroImuxcs K TpyAy, B cepe ColnaaIbHO-3KOHOMUYECKUX
OTHOLLICHUN:

— yBakeHH€ BceX (popM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOCH COOCTBEHHOCTH;

— OCO3HaHHBIN BBIOOp Oyayieit mpodeccuu Kak MyTh U CIOCO0 peann3aiuu COOCTBEHHBIX
KU3HECHHBIX TJIAHOB;
— FOTOBHOCTH O0YYarOIIUXCS K TPYAOBOM MPOPEeCCHOHANTBHOMN AeITeTbHOCTH KaK K

BO3MOXXHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAY U JIFOJISIM TPYIQ, TPYIOBBIM JTOCTHKCHUSIM,
T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BUIaM TPYAOBOM
JIESITSIIBHOCTH;

— FOTOBHOCTH K CaMOOOCITYKMBaHUIO, BKITIOYasi OOyUYeHHE U BHITIOJTHEHHE JOMAITHUX
00sI3aHHOCTEIA;

8) B chepe oTHOMICHUH (HU3HUECKOTO, IICUXOIOTHYECKOT0, COIIMATBLHOTO U aKaJeMHUYEeCKOTO
OyraronoTyuusi 00y4JarOIIMXCs:

— (pusmveckoe, IMOIMOHATLHO-TICUXOJIOTHYECKOE, COIUANTBHOE OJaronorydne 00yJaronuxcs B

’KU3HU 00pa30BaTeIbHON OpraHU3aliy, OIIYIIEHHE AETbMU 0€30MaCHOCTH U MICUXO0JIOTHYECKOT0
KoMdopTa, HHPOPMAITMOHHON O€30MaCHOCTH.



IInanupyemvle memanpeomemuule pe3yibmamsl 0C80eHUs yiebH020 npeomema «Xumusay Ha
0azoeom yposHe.

[Tnanupyemble MeTanpeMeTHbIE Pe3yIbTaThl B paMKaxX OCBOEHUS yUeOHOro peameTa
«XuMHS» IPENICTaBIEHbI TPEMS I'pyNIIaMHU YHUBEPCAIbHBIX YueOHbIX AeicTBuil (Y'Y ]).
PerynsTuBHbIe YHUBEpCaIbHbIC YUCOHbIE ICHCTBUS .

Buvinycknux nayuumes:
— CaMOCTOSITEIBHO ONPEAEISATH 1EJIH, 3a/1aBaTh NAPAMETPbI U KPUTEPHH, 110 KOTOPHIM MOKHO
OIPENEIUTH, YTO LENb JTOCTUTHYTA;

— OLICHUBATh BO3MOXHBIE ITOCIEACTBUS JOCTUKEHHUSI IOCTABJIEHHOM LENH B I€ATEIbHOCTH,
COOCTBEHHOM KH3HH U )KU3HU OKPY’KAIOIIMX JIFOJICH, OCHOBBIBASsICh HA COOOPAXKEHUAX STHKHU U
MOpaJIH;

— CTaBHUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACATEIBHOCTU U B
JKU3HEHHBIX CUTYyalUsX;

— OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMsI U JpyrHe HeMaTepuaabHbIe PECYpPChl, HEOOXOIUMBbIE
JUISL IOCTUKEHUS [TOCTaBICHHOM paHee Leiu;

— BBIOMPATH MyTh TOCTHKEHUS 1€, TUTAHUPOBATH PEIICHHUE MTOCTABICHHBIX 3a/1a4,
ONTUMU3HPYS MaTepUaIbHbIE U HEMAaTEepUaAIbHbIE 3aTPATHI;

— Opranu3oBbIBaTh 3(h(HEeKTUBHBINA OUCK PECYpPCOB, HEOOXOIUMBIX ISl JOCTHIKEHHS
MIOCTaBJIEHHOM 11eJIN;

— COIIOCTABJIATH ITOJIYYEHHBIN pe3yJIbTaT ACSATEIBHOCTH C ITIOCTABICHHON 3apaHee LEIbIO.
[To3HaBaTeNbHBIC YHUBEPCANIbHBIC YUeOHbIC AEHCTBHS
Buvinycknux nayyumes:

— HCKaTh U HAXOAUTh 0000IIEHHBIE CIIOCOOBI PEIIeHUS 3aa4, B TOM YHCIIE OCYIIECTBIISTh
pa3BepHyTHII HH)OPMAIIMOHHBIH ITOMCK U CTABUTH Ha €0 OCHOBE HOBBIE (yueOHBIE U
MO3HABATEIIbHbIE) 33]1a4H;

— KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO C Pa3HBIX MMO3ULIUH,
pacmo3HaBath U (PUKCUPOBATh MPOTUBOPEUNs B UHHOPMAIITMOHHBIX HCTOUYHUKAX;

— HCIIOJIb30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMAaTHUECKUE CPEICTBA IS IIPEICTABICHHUS
CYLLIECTBEHHBIX CBSI3€l U OTHOILEHUH, a TAK)KE IPOTUBOPEYMIA, BBISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

— HaXOJUTh U MPUBOJIUTh KPUTUUECKUE APTYMEHTBI B OTHOILICHUH IEUCTBUM U CYXKACHUI
JPYroro; CoiepKaTeabHO OTHOCUTHCS K KPUTUUECKUM 3aMEYaHUsIM B OTHOLLIEHUU COOCTBEHHOTO
CYX/IEHUSI, pacCCMaTPUBAaTh X KaK pecypc cOOCTBEHHOIO pa3BUTHS;

— BBIXOJUThH 32 paMKH y4e€OHOTO MpeIMETa M OCYIECTBIIATH LieJIeHANPaBICHHBIA TOUCK
BO3MOYKHOCTH LIMPOKOI0 IIEpEeHOca CPeJICTB U CIOCOO0B I CTBHUS;

— BBICTPaNBATh HHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsE OTPAaHUUEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

— MEHATh U yJIepKUBATh Pa3HbIE MO3UIMHU B ITIO3HABATEIILHON JEATEIBHOCTH.
KoMMyHHKaTHBHBIC YHUBEPCAIbHbBIE YIEOHbIE IEHCTBUS
Buvinycknuk nayyumca:

— OCYILIECTBIIATH JEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTPH 00pa30BaTeIbHON OpraHU3allid, Tak U 3a €€ MpeeIaMu ), oAOUpaTh MapTHEPOB IS
JIeIOBOM KOMMYHHMKAIIUU, UCXOS U3 COOOpakeHUH pe3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHM;

— MPU OCYILECTBICHUH I'PYNIOBONA PabOTHI OBITh KaK PYKOBOAUTENIEM, TaK U YWICHOM KOMaH/IbI
B Pa3HBIX pOJIIX (T€HEpaTop UAeH, KPUTHK, UCTIOJIHUTENb, BBICTYAIOMINN, SKCIEPT U T. 1.); —
KOOPJMHHUPOBATH U BBITIONHATH PA0OTY B YCIOBHSIX PeabHOTO, BUPTYaIHHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BEpHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAaHUEM aJ€KBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;




— pacro3HaBaTh KOH(DIMKTOT€HHbIE CUTYallUU U MPEAOTBpaIlaTh KOH(MIUKTHI 10 UX aKTUBHON
¢a3bl, BEICTPANBATH JCIIOBYIO H 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, H30eTast TMYHOCTHBIX
OLICHOYHBIX CY>KJICHUH.

IInanupyemvie npedmemmubie pe3yibmamol 0c8oeHus yiebno2o npeomema «Xumusny Ha 6a3060m
yposHe

B pesynbrare uzydenus yueOHOT0O peaMeTa « XMMUsD» Ha YPOBHE CPEIHETO 00IIero
00pa30oBaHUs 8bINYCKHUK HA OA3080M YDOBHE HAYUUMCA!

— pacKpbhIBaTh HA MPUMEPAX POJIb XUMUHU B (OPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHUHBI
MUpPA U B IPAKTUYECKOHN I€ATEIbHOCTH YEJIOBEKa;

— JIEMOHCTPHUPOBATh HA MPUMEPAX B3aUMOCBSI3b MKy XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

— pacKpbIBaTh HA MPUMEpPaX MOJOKEHHS TEOPUU XUMUYECKOTo cTpoeHus A. M. byTieposa;
— noHuMaTh ¢uzndeckuii cmuich [lepuonnueckoro 3akona JI. MI. MeHneneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCHUMOCTH CBOHCTB XUMHUYECKUX JICMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

— 0OBSCHATH TPHUYNHBI MHOTOOOPA3Ms BEIIECTB HA OCHOBE OOIINX MPECTABICHUH 00 X
COCTaBe U CTPOCHUH;

— MPUMEHSTH IPaBUJIa CUCTEMATHUYECKOM MEXTyHAapOIHOM HOMEHKJIATYPhI KaK CPEICTBa
pa3inyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYJIbI OPTaHUYECKUX BEIIECTB KaK
HOcHUTENeH nH(pOpMaIK O CTPOCHUH BEIIECTBA, €ro CBOMCTBAX U MPUHAICHKHOCTH K
OTpEeIETICHHOMY KJIacCy COeTMHEHUM;

— XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOMCTBaM,
YCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIE CBS3M MEXYy JAHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;
— NPUBOJUTH MPUMEPHI XUMUUYECKUX PEAKLIUNA, PACKPBIBAIOLIUX XapaKTepPHbIE CBOMCTBA
TUMHUYHBIX MPEJCTAaBUTEIICH KJIACCOB OPTAHMYECKUX BEIIECTB C LEJbI0 UX UAECHTU(DUKAITIN

¥ O0BSICHEHHSI 00JIACTH PUMEHEHHUS;

— MPOTHO3UPOBATH BO3MOKHOCTH NMPOTEKAHUS XUMUYECKUX PEAKIIUA Ha OCHOBE 3HAHUN O
TUTIAX XUMUYECKOH CBSI3HM B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

— HCTOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUH M XUMHUYECKHX CBOWCTBAaX BEIIECTB JIst
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;

— MPUBOJUTDH MPUMEPHI MPAKTHUECKOTO MCTIOIB30BAHUS IPOYKTOB NIEPepadOTKU HePTH U
MPUPOJHOTO T'a3a, BLICOKOMOJIEKYJISIPHBIX COEIMHEHUN (ITOTMATUIIEHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

— NPOBOJUTH OMBITHI IO PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB — IIMIEPUHA, YKCYCHON
KHCJIOTBI, HETIPEIEIbHBIX )KHUPOB, TJIFOKO3bI, Kpaxmalia, 0eJIKOB — B COCTaBE MHUIIEBbIX
MPOJIYKTOB U KOCMETUUYECKHUX CPE/ICTB;

— BJIQJIETh NPaBUJIAMH U IpUeMaMu 0e30MacHOi paboThI MPH paboTe C XUMUYECKUMU
BEII[ECTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM;

— YCTaHaBJIUBAaTh 3aBUCUMOCTHh CKOPOCTH XMMHYECKOM PEaKITuu U CMEMICHUS XHMHUYIECKOTO
paBHOBECHSI OT Pa3UYHBIX (DAKTOPOB C IENBIO OMPEIeICHHS] ONTUMAIBLHBIX YCIOBHMA
MPOTEKAHUS XUMUYECKUX TIPOIIECCOB;

— MPUBOJIUTH MIPUMEPHI THAPOIIN3A COJIEH B MOBCETHEBHOW KU3HH YEJIOBEKA;

— TMPUBOJIUTH MMPUMEPHI OKUCIUTEITEHO-BOCCTAHOBUTEIIBHBIX PEAKITUI B TIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHENEIATEIbHOCTH OPraHU3MOB;

— TMPUBOJIUTH MMPUMEPHI XUMHUUYECKHUX PEAKIIUNA, PACKPBIBAIOIIUX OOIIHE XUMUIECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

— MPOBOJUTH PacueThl Ha HAX0XKICHUE MOJIEKYJISIPHOM (OPMYJIBI YTIEBOIOPOAA MO MPOILYKTaM
CrOpaHUs U MO €ro OTHOCUTEIbHOM MIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISAIIUX B €T0
COCTaB;

— BIIQJICTh MPaBUJIAMU OE30TaCHOTO OOPAIEHUS C €IKUMHU, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XUMHH;




— OCYIIECTBJIATH MOMCK XUMUYECKON HH(OpMaLIMK 1O Ha3BaHUSIM, HUIEHTU(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;
— KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIUIO, COACPKAIIYIOCS B
COOOIICHUAX CPENICTB MaccOBOM nH(popMaIu, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B LENSIX BBISBICHUS OIIMOOYHBIX
CY>KIeHUH 1 popMHUpOBaHUS COOCTBEHHOMN MO3HIINH;
— MPEACTABIATh MYTH PEUICHUS II100abHBIX MPOOJIEM, CTOSALINX MEPe]l YETOBEUECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMUU B PEIICHUH 3THX MpoOIeM.
Buinyckuux na 6a3o06om ypogre noiyuum 603MOHCHOCHb HAYYUMBCA.!
— WIIIOCTPUPOBATh Ha IPUMEPAX CTAHOBIICHUE U DBOJIOLIUIO OPraHM4ECKOM XUMHUH KaK HayKH
Ha pa3jIN4HbIX UICTOPUYECKUX FTAaxX €€ pa3BUTHS;
— HCII0JIB30BATh METO/Ibl HAYYHOI'O IIO3HAHMS NP BBIIIOJIHEHUHU IIPOEKTOB U y4eOHO-
MCCJIEIOBATEIbCKUX 3aa4 10 U3YYEHHIO CBOMCTB, CIIOCOO0B MOMYUYEHUS M paCIO3HABAHUS
OpraHMYECKUX BEILECTB;
— 00BSACHATH IPUPOY U CIIOCOOBI 00pa30BaHUS XUMUYECKON CBA3HU: KOBAIEHTHOU (MOJISPHOM,
HETOJISIPHOM ), HOHHOW, METAJNIMYECKOU, BOJOPOJIHOMU C LEIBbIO ONPEIeTICHUS XUMUYECKON
AKTUBHOCTH BEIIECTB;
— YCTaHaBJIMBAaTh T€HETHUYECKYIO CBS3b MEXKY KJIACCAMU OPraHUYECKHUX BEIECTB IS
000CHOBaHUS MPUHIMITUATIHLHON BO3MOKHOCTH MOTYYSHHS] OPraHUYeCKUX COeTUHEHUIN
3aIaHHOT'0 COCTaBa U CTPOCHMS;
— HaxOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpoil U QyHKIMEH, MPUIHHOMN U CIEICTBUEM, TEOPHEH
U (aKTaMy IpU aHAJIHM3€ MPOOJIIEMHBIX CUTYAIlMi 1 00OCHOBAHWY MPUHUMAEMBIX PEIICHHUIA Ha
OCHOBE XMUMHMYECKUX 3HAHUM.
Conep:xxanue yueOHOro npeamera «Xumus»

Ha 0a30BOM ypPOBHEe cpeJHero oouero od0pa3oBaHus
2.1. OCHOBBI OpraHU4ECKONW XUMHH
2.1.1. OcHOBHBIE OHATHUSA OpraHuUYeCcKOi xumun [losBeHNe U pa3BUTHE OPraHUYECKON XUMUHU
Kak Hayku. [Ipeamer u 3HaueHHEe OPraHMYEeCKOr XMMHUH. MeCTO U 3HaYeHUE OPraHu4eCKOM
XMMHHU B CUCTEME €CTECTBEHHBIX HayK. [IpMunHbI MHOr00Opa3us OpraHnyecKrux BELIECTB.
VYriepoHblii CKeNeT opraHndeckoi MoJiekybl. KpaTtHocTh XxuMudeckoi cBs3u. OCOOEHHOCTD
XUMHYECKHUX PEAKINI OpraHM4ecKuX coequHEeHNN. CTpyKTypHas TEOpHs OpraHU4YEeCKUX
COeTMHEHUN. XMMUYECKOE CTPOEHUE KAK MOPAIOK COETMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTH. OCHOBHBIE MIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OPraHUUECKUX
coenuaeHuit A. M. BytnepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHHUS
monekyi. 3omepus u nzomepsl. Kinaccugukarus opraHuueckiux CoeAMHEHUH. YTIeBOA0POAbI
U UX QyHKIMOHANIbHBIE Tpon3BoIHbIe. [loHsTHE 0 PyHKIMOHANBHOM rpymme. ['omomorus.
[TpuHIMIBI KNTacCUpUKAIIMKA OPTaHUYECKUX coequHeHni. CrucremMaTnyeckas MexX,IyHapoaHas
HOMEHKJIaTypa U MPUHIUIBI 00pa30BaHuUsl HA3BaHUN OPraHUYECKUX COEAMHEHUH.
Jemonctpanuu. 1. Pasnoxkenune caxapa. 2. Komuiekius opraHn4eckux BELMIECTB U MaTEPUAIIOB. 3.
Mopnenn opraHn4eCcKuX MOJIEKYJI.
2.1.2. YraneBonopoabl
Anxkanbl. CTpoeHHe MOJIEKYJIbl MeTaHa. ['omonornyeckuit psaj ankaHos. ['omomnoru. M3omepus u
HOMEHKJIaTypa ajkaHOB. PU3NYECKUE CBONWCTBA AJIKAHOB U 3aKOHOMEPHOCTH X U3MEHEHHUS.
XuMHU4ecKue CBOMCTBA (Ha MpUMepe MEeTaHa 1 ATaHa): PeaKIuy 3aMelleHHs (TaJIOTeHUPOBAHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOMYyYSHHS BAXKHEHUIIIMX COSIMHEHUI B OPraHUYECKOM CHHTE3E,
ropeHue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOUHUKOB TEIJIa B TPOMBIIIJIEHHOCTH U OBITY,
nuponus. Haxoxxnenue B nmpupoje u npuMeHeHne ankaHoB. [ToHsaTHe 0 nukiioankaHax. AJIKEHBI.
CtpoeHune MoJIeKyJbl 3THIIeHA. | oMosorudeckuii paa ankeHoB. HoMeHkIaTypa ajikeHOB.
N3oMepust yriaepoaHoro CKEIeTa U MOJI0KEHNs KpaTHOW CBSA3HM B MOJIEKYJIaX aJKEHOB.
®dusnyecKue CBOMCTBA ATKEHOB. XMMHUYECKHE CBOMCTBA (Ha MPUMEPE ITHIICHA): PEaKIIUH
IpUCOEANHEHNS (TaJIOTEHUPOBaHUE, THAPUPOBAHNE, THAPATALIUS, THAPOrAIOTEHUPOBAHNE) KaK
cnoco6 nony4yeHus PyHKIHOHAIBHBIX TPOU3BOJHBIX YIIIEBOJAOPOIOB, TopeHus. Peakiuu



MPUCOEANHEHUS K roMosioram stuieHa. [Ipasuno MapkoBHukoBa. [lonumepuzanus sTHiIeHa Kak
OCHOB HO€ HaIlpaBJICHUE €ro UCIOIb30BaHus. [[0TMATHIIEH KaK KPYITHOTOHHAKHBIN TPOYKT
XUMHUYECKOro mpou3BocTBa. [lonydyenue sTuiieHa B IpOMBILUIEHHOCTH (JeTUIpUpOBaHHE
3TaHa) U B Jlaboparopu (aeruaparanus stanona). [[pumenenue stuneHa. AjikaaueHsl U
kayuyku. [Tonstue 00 ankaaneHax Kak yrieBoJI0pOAax C IByMs IBOWHBIMU CBS3SIMHU.
[Tonmumepu3anus nuBuHUIA (OyTaaueHa-1,3) kak crocod Moy4eHUss CHHTETHYECKOTO KaydyKa.
HarypanbHblii U CHHTETHYECKUH Kaydyyku. Bynkanuzamus kayuyyka. Pesuna. [Ilpumenenne
Kayuyyka U pe3uHbl. AKUHbL. CTpOeHUE MOJIEKYJIbI alleTUIeHa. ['OMOIOrH4ecKuit psiji aIKMHOB.
Howmenknarypa ankuHoB. 3oMepust yriiepoJHOro CKelleTa U MOJIOKEHUSI KpaTHOM CBSI3U B
MOJIEKYJIe aJKUHOB. PU3NUecKue CBONCTBA aTKUHOB. XHUMHUUECKHE CBOMCTBA (HA IpUMEPE
aleTUIICHA): peaklUy IpUcoeInHe s (TaJoreHupoBaHue, TUAPUPOBaHUE, THApATAIHS,
TUAPOTATIOTCHHUPOBAHUE) KaK CIIOCO0 MOTydeHHUs TOJTUMEPOB U IPYTUX MOJIC3HBIX MPOTYKTOB,
rOpeHHe aleTUIeHa KaK HICTOYHHUK BBICOKOTEMIIEpaTypPHOTO IJIAMEHH VISl CBAPKU U PE3KU
METaJUIOB, uMepu3anus u TpuMepusanus. [lonydenue anerunena. [Ipumenenue anerusieHa.
Apenbl. beH3011 Kak pecTaBUTENh ApOMATHUECKUX YIIIeBOAOPO10B. CTpOeHHE MOJIEKYJIbI
Oensona. dusnueckue cBoiicTBa O€H301a U TOIYosa. XMMUYECKHE CBOMCTBA: PEAKIIMU
3aMenieHus B 0EH30IbHOM KOJIbIle (FaJIoreHUPOBAaHKEe, HUTPOBAHHE, ATKUIUPOBAHHE) KaK
CIoco0 MOYYEHUSI XUMUYECKUX CPEJICTB 3aIUThl PACTCHHH, MPUCOSAMHEHUS (TUIPUPOBAHHE)
KaK JI0Ka3aTeJIbCTBO HEMPEIeIbHOI0 XapakTepa 0eH30I1a, peakiuy 3aMeleHus B O0KOBOIl Lienu
(Ha mpuMepe ToJIyoJ1a), TOPEHUsI, OKUCIIeHHS Toiyona. [I[pumenenune 6eH30i1a U ero roMoJIoroB.
Hemonctpauuu. 4. bBpomupoBaHue rekcana Ha cBety. 5. ['opeHue merana, aTuiieHa, alleTUIICHA.
6. OTHOIIIEHNE MeTaHa, TUJICHA, alleTHJIeHA M 0€H30JIa K pacTBOpaM IepMaHTaHaTa Kalws |
OpomHoii Boze. 7. [lonydeHue aTuiieHa peakiuen AeruapaTalii 3TaHoa, alleTuaeHa —
TUAPOIU30M KapOuaa KaibIlusl.

Jlaboparopusbie onbIThl. 1. CocTaBneHne Mozeneit ankanos. 2. BzaumoielicTBue ankaHoB ¢
o6pomom. 3. CocTaBiieHHE MOJIENIEH HETIPEAETbHBIX YTIIEBOJOPOIOB.

KonTponbnas padota Ne 1. «YTrineBogopoib».

2.1.3. Kucnopona- u azoTcoaepxainire opranndeckue coenuHeHus: CriupThl.

Knaccudukanus, HoMeHKIaTypa, ©30Mepusi CIUPTOB. ['OMONOrHuecKuii psii mpeIeabHbIX
OJIHOATOMHBIX CIIUPTOB. METaHOJ U 3TAHOJ KaK MPEICTABUTENN MPEACIbHBIX OJJHOATOMHBIX
cruptoB. du3nyeckue cBOMCTBA CIUPTOB. XUMUYECKHE CBOMCTBA (Ha MPUMEpE METaHOIA U
ATAHOJIa): B3aUMOJICUCTBUE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATHYUS THIPOKCOTPYIIIHI,
peaxIus ¢ raJJoreHOBOJAOPOIaMH KaK CIIOCO0 MOy4YeHUs PACTBOPHUTENEH, IeruipaTainus KaK
Croco0 MOJIyYeHUs ATHIICHA, PEaKusi TOPEHHS (CIUPTHI KaK TOTJIMBO), OKUCIIEHUE B aIbJCTH/I.
[TomrydyeHnue MeTaHOa U3 CUHTE3-Ta3a M 3TaHola (OpOXKEHUE TITFOKO3bI, THApATAIIHS dTUJICHA,
IIEJIOYHOM TUPOIU3 rajioreHdTana). [I[puMmenenne Mmetanona v 3ranosna. GU3n0IOrHIecKoe
NeHCTBUE METaHOIIa ¥ 3TaHOJIa HA OPTaHU3M YeJIOBEKa. DTUJICHIIINKOIb U TIUIEPUH KaK
MIPEACTABUTENH MPEETHHBIX MHOTOATOMHBIX CITUPTOB. [loydeHne STUIICHTIIMKOJIS OKUCICHUEM
ATHJIEHA BOJIHBIM PACTBOPOM IEepMaHraHaTa Kanus. OU3ndecKue CBOWCTBA ATHICHTIIUKOS U
TIHIEpUHA. XUMHYECKUE CBOMCTBA MHOTOATOMHBIX CITUPTOB: PEAKIIUU C HATPHUEM,
rajioreHoBOJI0POJIaMH, a30THOM KucnoToi. Hutpornuuepus u ero pasznoxenue. KauectBeHHas
peakiys Ha MHOTOATOMHBIE CITUPTHI U €€ TPUMEHEHUE IS PACIIO3HABAHUS TIUIIEPHUHA B COCTABE
KOCMETUYECKHUX CpeACTB. [IpakTudueckoe npuMeHEeHUE STHUIICHIJIMKOIIS U riauiepuHa. OeHot.
Crtpoenue moiiekyibl ¢penona. duszndeckue cBoicTBa dheHnona. Bzanmaoe BIusHNE aTOMOB B
Monekyne peHoma. XuMu4ecKkre CBOMCTBA: B3aUMOACHCTBHE C HATPUEM, TUPOKCUIOM HATPHSI,
OpoMoM, pa3daBiIeHHOM a30THOU KuCiHOTON. Denonodopmansaeruanas cmomna. KauecTBeHHbIE
peakiuu Ha penon. [Ipumenenue dpenona. TokcnyHOCTh (heHONA. ANIBAETU/IBI U KETOHBI.
KapbOouunbHas u anpaeruanas rpynmnsl. HoMeHkiaTypa anbaeruioB 1 KeTOHOB. MeTaHanb
(popmanbaerun) u STaHaNb (alleTanbAeTH ) KaK MPEICTaABUTENN MPEICIbHBIX albICTHIOB.
AIIETOH KaK MPeJACTaBUTENb KETOHOB. DU3HUECKHUE CBOMCTBA AJIbJIETUIOB U KETOHOB.
XuMuueckue CBOMCTBA (peakiys OKUCICHUS B KUCIOTY U BOCCTAHOBJICHUS B CITUPT).
KauecTBeHHbBIE peakiiK Ha aJbJIETHIHYI0 TPYIIY (peakius «cepeOpsHOro 3epKaiay,



B3auMojieiicTBue ¢ ruapokcuaom meau (I1)) u ux npumenenue st 0OHaPYKEHHS TPEIETbHBIX
aJIbJIETU/I0B B IPOMBILIIEHHBIX CTOYHBIX BOJaX. TOKCUYHOCTh anbaeruoB. [lonydyenue
aNbJIeTUI0B U KeTOHOB. [IpuMenenue Gpopmanbaeruia, aneraibaeryaa u aierona. KapooHoBbie
kucinoTsl. KapbokcunbHas rpynna. HoMeHkIaTypa 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
duznyeckue cBOWCTBAa KapOOHOBBIX KUCIOT. MypaBbUHAS U YKCYCHAsl KUCTIOTHI KaK
NPECTaBUTENN TPEACTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBnenne 00
apoMaTtnueckux (OeH30lHas), HEMPeAeIbHBIX (aKpUIIOBas, OJICMHOBAS ), TUKAPOOHOBBIX
(mraBeneBasi), THAPOKCUKAPOOHOBBIX (MOJIOYHAs, JIMMOHHAS) U BBICHIMX KapOOHOBBIX
(MampMUTHHOBAS U CTEAPUHOBAS, OJIEMHOBasA) KucioTax. [lomydyenne kapOOHOBBIX KUCIOT
(oKuCIIeHUE aJbICTH/I0B, IEPBUYHBIX CIIUPTOB, TOMOJIOTOB OeH301a). Crienuduyueckie crnocoObl
MOJTyYEHUSI MyPaBbUHON M YKCYCHON KHCIIOT. XMMHYECKHE CBOMCTBA (HA IPUMEPE YKCYCHOM
KHCJIOTBI): pEaKLMU C METaNIaMU, OCHOBHBIMU OKCH/IaMH, OCHOBAaHUSIMU U COJISIMH Kak
MOJITBEPK/IEHUE CXOJICTBA C HEOPTaHUYECKUMU KUCIOTaMH, peakius 3TepuduKainum Kak crnocod
MOJTYYCHHUS CIIOKHBIX 3(DUPOB, TaIOT€HUPOBAHKE TIO0 0 -yTIIepoaHOMY aTomy. [IpumeHenne
MYypaBbUHOH, YKCYCHOU U OeH30iHO kucnoT. CrnoxHbie 3¢upbl. ClIoxKHbIE 3PUPHI KaK
IPOJYKTHI B3aUMOAEHCTBUS KApOOHOBBIX KUCIOT cO cnupTamMu. HoMeHKI1aTypa Cli0KHbIX
a¢upoB. ['uaponus cnoxubix 3¢upos. [Ipumenenne cinoxHbIX 3QUPOB B METUIIUHE, MUIIEBOH U
nap@roMepHON IPOMBILUIEHHOCTH, B ITOJIy4€HUHU OJUMEPHBIX MaTepuaioB. XKupsl. JKupsl kak
CJIOHBIE 2(PUPHI TIUIIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTuTeNnbHbIE U dKUBOTHBIE
JKUPBI, UX COCTaB, pa3jinyKe B CBOMCTBaX. [ uaporeHu3anus >kMpoB, COCTOSALINX U3 OCTATKOB
HEeNpeeNIbHBIX KHCIOT. Paco3HaBaHue pacTUTENBHBIX KHUPOB HA OCHOBAHUU UX HETIPEAETHLHOTO
xapakrepa. ['uaponu3 uin oMplIEHUE )KUPOB KaK CIOCO0 MPOMBIIITIEHHOTO MOJIy4Y€HUs CoJiei
BBICIINX KapOOHOBBIX KUCIOT. [Ipumenenue sxupoB. OyHKIIUH KUPOB B OpraHu3Me. Mbutd kak
COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOIOIIHe CBOWCTBA MbIIa. YTeBoabl. Kitaccudukarus
yraeBonoB. Haxoxxaenue yriie BonoB B ipupojie. DyHKInn yrieBooB B paCTUTENBHBIX

U )KMBOTHBIX opranu3max. @orocunres. ['moko3a kak nIpeacTaBUTeNIb MOHOCAXapHUI0B.
Puznyeckue CBOWCTBA INIIOKO3BI. | TIH0K03a KaK allbJETHIOCIIUPT: PEAKLIUU C THAPOKCHIOM
meau (1) m ammuaunbeiM pactBopoM okcuza cepedpa (1). bpoxenue riroko3sl (MOJOUHOKHUCIIOE
Y CIIMPTOBOE). 3HAYEHHUE U IPUMEHEHuE IoKo3bl. Caxaposa. Caxapo3a Kak NpeiCcTaBUTEIb
nucaxapuioB. 'naponus caxapo3sbl. CBoiicTBa U MpUMeHeHue caxaposbl. [loaucaxapubl.
Kpaxmai, 1eunroio3a 1 IIIMKOTeH Kak NpeACcTaBUTENN nonucaxapuos. Kpaxmai, nemitonosa u
[JIMKOTEH KaK OMOJOTHYECKHE MOJIMMEPHI, X CTpOeHHE. XMMUYECKUE CBOMCTBA Kpaxmaia U
LEJUTI0JI03BI (THAPOJIN3, KAUECTBEHHAs PEAKIIUS C HOJ0M Ha KpaxMall U €€ IPUMEHEHUE JUIs
oOHapy»XeHHs KpaxMaia B poaykTax nuTtanus). [Ipumenenue u ouonoruyeckas poib
noaucaxapuioB. AMuHbl. CTpO€HHE U CBOKWCTBA aMUHOB. AMUHBI KaK OPIraHUYECKUE OCHOBAHMUS.
Oco0eHHOCTH aHWJIMHA U €r0 XMMUYECKHE CBOMCTBA (B3aUMO/IEHCTBUE C COISTHON KUCTIOTOM U
OpoMHOI1 Booit). Peakiust ropenus amuHoB. [losryuenue amuHoB. [lonydyenue aHuinHa Mo
peakuuu H. H. 3ununa. [Ipumenenne amuHoB. AMHHOKHCIIOTHEL. COCTaB M HOMEHKIATypa
AMHHOKUCIOT. [ TMIMH, aJlaHWuH, BaJIuH, HUCTEHH, CEPUH U (PeHMITAJaHUH KaK IpeCTaBUTENN
MPUPOIHBIX aMUHOKHUCIIOT. PU3NYECKUE CBOMCTBA aMUHOKHUCIIOT. AMMHOKHUCIIOTHI KaK
amQoTepHble OpraHuvYecKue COeAMHEHUS (B3aUMO/IEHCTBHE C IIEJI0UYaMU M KHCIOTaMH).
[Tentuanas cBa3s. OOpa3oBaHue nonunentuaoB. O6HapykeHne 6EIKOB C MOMOIIBIO
Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. buonoruueckoe 3HaueHue o-aMUHOKUCIOT. O01acTi
PUMEHEHUS aMUHOKHUCIIOT. benku kak npupousie 6nononuMepsl. CocTaB U CTpoeHHE OEIKOB.
[TepBuyHas, BTOpUYHast, TPETUYHAS U YETBEPTUYHAS CTPYKTYpHI Oenka. XMMHUECKUE CBOICTBA
0eNKoB: TUAPOIIN3, AeHaTypalus, TopeHue. buonornyeckue Qpynknun 6enkos. [IpeBparenus
0enKoB MUIIK B opranusMe. neHTudukanus opraHmuyeckux coeAMHeHui. I 'eneTnueckas cBs3b
MEXK]ly KJIacCaMU OPTaHMYECKUX COCTUHEHUMN. TUIIbI XUMUUYECKUX PEaKIil B OPraHM4eCKOn
XUMUH.

HemoHcTpanuu. 8. OKUciIeHne 3TaHoIa B anbaerui. 9. KauecTBeHHbIE peakiiui Ha
MHOroaToMHble ciupThl. 10. PacTtBopuMocTh eHOMa B BOJE IPH OOBIUHOM TeMIIepaType U MpH
HarpeBanuu. 11. [lonmyuenne ¢penonsra Harpus. 12. Ocaxaenue ¢peHosa u3 pacteopa GpeHosTa



HaTpHs MO JeHCTBUEM yriiekucioro rasa. 13. KadectBennsie peakunn Ha peHon. 14. Peakmus
«cepeOpsiHoro 3epkaniay. 15. Okucnenue riroko3sl rugpokcugom meau (1). 16. Kauecrennas
peaknus Ha Kpaxmail. 17. Peakius anuiauHa ¢ OpomHoi Boso#. 18. Koytekius aMuHOKHCIIOT.
19. Jloka3zarenbcTBO HATMYUS (PYHKIMOHAIBHBIX TPYII B paCTBOpax aMUHOKUCIOT. 20.
PactBopenue u ocaxxnenue 6enkoB. 21. [[BeTHbie peakiuu 6enkoB. 22. 'opeHre NTHYbEro nepa
Y HIEPCTSAHON HUTH.

JlaGopaTtopHsie onbIThl. 4. CBoOlcTBa 3TUIIOBOTO ciupTa. 5. CBolicTBa rminepuHa. 6. CBoiicTBa
YKCyCHOM KuCIOThl. 7. CBoiicTBa OeH30iHOM KUCTOTHL. 8. ['maponu3 acnupuna. 9. CoiicTBa
rroko3bl. 10. [[BeTHBIE peakiiuu OEIKOoB.

Konrponsnas padora Ne 2. «Kuciaopoa- u a3oTcogepikaiife OpraHn4eckrue BeIecTBay.

2.1.4. BbICOKOMOJIEKYJISIPHBIE BEIIECTBA

[TonsiTue o nonumepax. Makpomosiekyia, CTpyKTypHOE 3BEHO, CTEIIEHb IIOJIMMEPU3ALIUH,
MoHoMep. ['omononumeps! U conoaumepsl. [lonumeprsanus 1 NOJIUKOHICHCALNS KaK METO/bI
noJrydyeHus: nonumepoB. CoBpeMEHHbIE NOIMMEpHbIe MaTepualsbl. [lnactMaccel (MOaUATHIIEH,
MOJIUIIPOIUIICH, TOTUCTUPOJI, TOTUBUHUIXJIOPH, TOTUAITUIEHTepedTanar). BomokHa
IPUPOJIHBIE, NCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO) U CUHTETHUYECKUE (KAallpOH, HANUJIOH,
JaBcaH, CIaHICKC, aiikpa). DnactoMepsl. Kayuyk mpUpOAHBIN U CHHTETHUECKHIA.
Bynkanuzauus kayuyka. Pe3una u 500HUT.

Hemonctpauuu. 23. Komekuuu miactMace, 3J1acTOMEpPOB, BOJIOKOH. 24. ['opeHue 1etyiona.
Jlaboparopubie onbIThI. 11. OTHOLIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KUCJIOT U
IIeJI0YEH.

2.2. TeopeTrnyeckue OCHOBbI XUMHUH

2.2.1. BemectBo CTpoeHHE BEIIECTRA.

Bakuelinye noHsATHs XUMUU: aTOM, MOJIEKYJIa, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTEIIbHAs
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJISIpHAsi Macca BeecTBa. [IpocTsie U CloKHbIE
BenlecTBa. Metaisl U Hemetaiuibl. Heopranndeckue u opraHnueckue BeiecTsa. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. CoBpeMeHHasi MOJIeNIb CTPOCHUs aToMa. SAapo
atoma. [Ipotonsl. HeliTponsl. U30Tonbl. AToMHas opburais. s-, p-, d-, f~opouranu. CtpoeHue
AIIEKTPOHHBIX 000J0UYEK aToMa. DNEeKTpoHHas KoH(urypamus atoma. OCHOBHOE U
BO30Y’KJI€HHBIE COCTOSIHUS aToMOB. Kitaccuukanys XuMHUUecKUX 3J1eMEHTOB (s-, p-,
d-anemenTbl). OCOOEHHOCTH CTPOEHUS SHEPIreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepuoanueckas cucrema xumudeckux 3neMeHToB . 1. Menneneesa. [leprnoanueckuii 3aKkoH
. . MenneneeBa. @uszndeckuit cmoicha [lepuoanueckoro 3akona /1. 1. Menneneena.
[Tpu4rHBI ¥ 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB U UX COCTMHEHHM (BBICIITUX
OKCHJIOB U THJIPOKCHJIOB) IO MepuoiaM u rpymnmnam [lepuoanueckoii cucteMsl (Ha mpumepe
AJIEMEHTOB MaJIbIX MEPUOOB U TJIaBHBIX MOATPYII). DIEKTPOHHAS MPUPOIa XUMUYECKOHN CBS3H.
DNEKTPOOTPULIATETLHOCTh. THIIBI XUMUYECKOH CBS3M (KOBAJICHTHAs, MOHHAs, METaJUIMYeCKasi).
KoBanenrtnas cBs3b (HenossgpHas U nossipHas). OOMeHHBIH U JOHOPHO-aKIENTOPHbII
MeXaHHU3MbI 00pa30BaHUs KOBAICHTHOU CBsI3U. MIOHHAs CBS3b U MEXaHHU3M €€ 00pa3oBaHusl.
Mertannuueckas cBsa3b. Kpucraminyeckue u aMmop@Hble BemecTBa. THIIbI KpUCTAIUTMUECKUX
pEeIIeTOK (aTOMHasi, MOJICKYJISIpHAsl, MIOHHASI, METAILTUYECKast). 3aBUCUMOCTh (PU3UUYECKUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON pemeTku. Bogopoanas cBsa3b. [Ipuunnsl
MHOT000pa3us BemecTB. PacTBopbl. PacTBOpUMOCTH TBEpABIX BEIIECTB, )KUIKOCTEH U Ta30B B
Bojie. HacwlieHHbIe, HEHACHIIIEHHBIEC U TTEPECHIIICHABIC pacTBOPHI. [loHsTHE O
kpuctayoruapaTtax. CrocoObl BEIpaX€HUST KOHIIEHTPAIMK pacTBOPOB. MaccoBast 107ist
pacTBOpeHHOro BemlecTna. JlucnepcHsle cuctembl. Komutonansie pactBopbl. IcTHHHBIE
pactBophl. B3Becu (cycnensuu u smynscun). 3omu, renu. Ddpdext Tunnang. Koarymsmms.
Cunepesuc. [IpuMepbl KOJUTOMAHBIX CUCTEM B MMOBCEIHEBHOU KU3HU. DJIEKTPOIUTHYECKAS
auccoranus. DneKTponuthbl. Monsl (kaTrnoHbl 1 aHuOHBI). CTenens guccounanuu. CUibHbIE U
cialble AMEKTPOIUTHI, 0COOEHHOCTh X auccounanuu. OnpeaeneHne BaKHEHITNX KJIACCOB
HEOPraHUYECKUX COeTMHEHUI (OKCHIOB, KMCIIOT, OCHOBAHUW U COJICH) B CBETE TEOPUH
ANEKTPONUTHYECKON nuccouunanuu. Juccounanus Boasl. KucinotHocTs cpensl (KUCIOTHAS,



HeWTpaibHas | IeJo4Hast cpeaa). Bomopoausiil mokasarens. pH pacTBopa Kak mokasareib
KHCIIOTHOCTH cpenbl. UHauKaTopsl (yHUBEpCATbHBIN, JIAKMYC, METUIIOpAHX U (heHodTaneuH).
2.2.2. XUMUYECKHUE PEAKIINHU

YpaBHEHMs] XUMHUYECKUX PEAKLIMI U pacdyeTsl 110 HUM. PacdeT MOJISIpHOM MacChl BEIIECTBA.
Boruncnenus no XuMHUYECKUM ypaBHEHUSIM KOJIMYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WM MTPOYKTOB PEAKIIUU. XUMHUYECKUE PEAKIIHH.
["'omorenHsie U rereporeHHbIe peakiuu. CKOpOCTh Peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX
(bakTOpPOB: IPHUPOJIBI PEATUPYIOIINUX BEIIECTB, KOHIICHTPAIIUU PEarHPYIOIINX BEIIECTB,
TEMIEPATYPBbl, IJIOIAAN PEAKIIMOHHON MOBEPXHOCTH, Haluuus KartainuzaTopa. Karanus. Ponb
KaTaJIM3aTOPOB B MIPUPOIE U MPOMBIILIEHHOM POou3BoAcTBE. OOPaTUMOCTh PEAKIUH.
XHUMHYECKOE PAaBHOBECHE U €r0 CMEIEHUE O/ ICUCTBUEM PA3IUYHBIX (aKTOPOB
(KOHIIEHTpALIUS PEareHTOB WIH MPOAYKTOB PEaKI1H, IaBJICHUE, TEMIIEpaTypa) A CO31aHUs
ONTUMAaJIBHBIX YCIIOBUW MPOTEKaHUs XuMuyeckux npoueccon. [Ipunnun Jle [latense. Peakuun
B PaCTBOPAX AICKTPOJIUTOB. Peakiii HOHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUSI pEAKIMil HOHHOTO
oOmena. KauectBennsle peakuuu. [lonarue o6 aHanutuyeckor xumun.[ uaponaus comneit.
[M'uaponu3 mo KaTHOHY, IO AaHHOHY, 0 KAaTHOHY U TI0 aHMOHY. Peakiiusi cpeibl BOJTHBIX
pacTBOpoB couieil. OOpaTUMBIN U HEOOPATUMBIHM THAPOIN3 coliel. 3HaYeHHEe THAPOIIN3A B
OMOJIOTMYECKUX 0OMEHHBIX Tporieccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
[Tpouecchl OKUCIEHUS U BOCCTaHOBICHUS. OKUCIUTENb U BOCCTAHOBUTENb. THUIHYHBIE
OKUCITUTEIN U BOCCTAHOBUTEIHU. [ aIbBAHMYECKUE DJIIEMEHTBI U aKKyMYJISTOPBI.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B PUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECCaX U
YKU3HEACSITEIIBHOCTH OPTraHU3MOB. DJIEKTPOJIU3 PACTBOPOB U paciuiaBoB. [Ipumenenue
AJIEKTPOJIN3a B IPOMBIILIIEHHOCTH.

Hemonctpanuu. 25(1)1. Paznumunsie popmsl [leprogmueckoii cucremsr 1. V. Menneneesa.
26(2). Ionyuenue u nepekprucrammsaiyst noauaa ceunma (1) («3010To#t 10K IB»).

27(3). Ddpdexr Tunpans. 28(4). DIEKTPONPOBOTHOCTD PACTBOPOB AMEKTPOIUTOB. 29(5).
3aBUCHUMOCTh CTETICHHU AJIEKTPOIUTUIECKON AUCCOIUAIINH YKCYCHON KUCTIOTHI OT pa30aBiIeHUs
pactBopa. 30(6). OnpeneneHre KUCIOTHOCTH CPEIBI C TOMOIIBIO YHUBEPCAITBHOTO HHIUKATOPA.
31(7). Tpumepsl peakiuii HOHHOTO OOMEHa, HAYIIMX ¢ 00pa30BaHUEM OCaJIKa, ra3a WK BOJIBI.
32(8). I'mnponus coneit. 33(9). MeaHO-IIMHKOBBIN raJlbBAHUYECKUN JIEMEHT.

34(10). 3aBUCHMOCTH CKOPOCTH PEAKIIMHU OT PUPO/IBI BEIIECTB HA IPUMEPE B3aUMOICHCTBUS
pacTBOPOB PA3JIMUHBIX KUCIOT OJIMHAKOBON KOHIIEHTPAIIMHU C OJJUHAKOBBIMU KYCOUKAMU
(rpaHyaMM) IUHKA U OJJUHAKOBBIX KyCOYKOB Pa3HBIX METAJIOB (MarHus, IIMHKA, kKele3a) C
pactBopoM cossiHOM KUCToThl. 35(11). 3aBHCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIH
pearupyronrx BEUIeCTB U TEMIIEPATYphl Ha IPUMEPE B3aUMOJICHCTBHS paCTBOPOB CEPHOM
KHCJIOTBI C PAaCTBOPAMH THOCYJIb(aTa HATPHsI Pa3IMUHON KOHIIEHTPAIIUH U TEMIIEPATYPHI.
36(12). 3aBHCUMOCTBH CKOPOCTH PEAKIIMU OT KaTanu3aTopa Ha MpUMepe pa3ioKeHUs MEPOKCUIA
BOJIOPO/Ia C TIOMOIIIbIO0 HEOPTAHUYECKUX KAaTaTu3aTOPOB M MPUPOIHBIX O0BEKTOB, COJIEPIKAIINX
Kara nazsy.

JlaGopaTtopusie onbITh. 12(1). Bomopoausrit mokasarens. 13(2). [Ipusnaku nmporekaHus
XuMHYecKkux peaknuid. 14(3). YcnoBus mpoTekaHus peakiuii HOHHOTO oOMeHa. 15(4).
KauectBennsie peakuun. 16(5). OKucIuTeIbHO-BOCCTAHOBUTENBHBIE peakiuu. 17(6). CkopocTh
xummuaeckoi peaknuu. 18(7). Xumuueckoe paBHOBECHE.

KonTponbnas padota Ne 3(1). «BemectBo. X¥UMHUYECKHE PEAKIIUNY.

2.3. Heopranuueckas xumusi Knaccudukaiys HEOPraHUYECKUX BEIIECTB.

[IpocTrie BemecTBa — HeMeTaIbl. DU3HYECKUE CBOMCTBA HEMETAUIOB. AJIJIOTPOTIHSI.
XUMHYECKUE CBOMCTBA HEMETAJUIOB HA MMPUMEPE TAJIOT€HOB.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE CBOICTBA BOJOPO/1a, KUCIOPO/a, FAJIOT€HOB, CEPhl, a30Ta,
docdopa, yraepona, kpemHusi. BzanmoelicTBre ¢ MeTauIaMu, BOAOPOJOM U APYTUMU
HeMmeTalaMu. HeMeTanel kak THIIMYHBIE OKucauTend. CBOMCTBa HEMETAIIIIOB KaK
BoccraHoButeneil. [Ipocteie BemecTBa — mertauibl. [lonoxenune merainos B [lepuonnueckon
cucreme. Ousnueckue cBoiicTBa MetasuIoB. OOmme cBoicTBa MeTaiuIoB. CIuiaBel. XUMHUYECKUE



CBOMCTBa METAIIOB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA METAJJIOB TJIABHBIX U
MOOOYHBIX MOATPYMI (ME/b, XKee30). B3auMoaeiicTBue MeTamioB ¢ HeMeTauIaMu, BOJIOMH,
KHMCJIOTaMHU U PACTBOPAMHU COJIEH. DIEKTPOXUMUYECKUN sl HAPSHKEHUI METAILIIOB

H. A. beketoBa (psii cTaHAAPTHBIX 3JIEKTPOIHBIX MOTEHIIMAIOB). OKpacka MjaaMeHu
COeIMHEHUSIMU MeTauioB. Koppo3ust MeTamioB Kak OKACIUTEIbHO-BOCCTAHOBUTEIIbHBII
nporiecc. Buabl kopposun. CriocoObl 3aUTH METAIIIOB OT KOPPO3UU. MeTalibl B IPUPOJIE.
[Tonyuenue metamwioB. Meramnyprus. YepHas u uBetHas metautyprus. [I[ponzBoactso uyryHa,
amromuaus. [lemoncrparmuu. 37(13). B3aumoneiictBue OpoOMHOM BOJIBI ¢ MOTUIOM Kajusl.
38(14). B3aumoseiictBue amomMunaus ¢ HoaoM. 39(15). BzaumoneiictBre Mmeau ¢
KOHIICHTPUPOBAHHOHU a30THOM KucinoToi. 40(16). AmomoTtepmusi. JITabopaTopHbIE OTIBITHI.

19(8). O3nakomieHue co cBoiicTBamMu HemeTaioB. 20(9). BeiTecHeHMEe TalOreHOB U3 PaCTBOPOB
ux cosied. 21(10). O3HakOMIIEHHE CO CBOMCTBAMU METAJLIOB U cIu1aBoB. 22(11). Okpacka
IIJIJAMEHU COJIIMH METAJLJIOB.

2.4. XuMusl 1 )KU3Hb

Hayunble mpuHIUITBI OPraHU3aluyd XMMUYECKOI0 MPOU3BOACTBa. [Ipon3BoACTBO cepHO
KHACJIOTHL. XUMUS B SHepreTuka. [IpupoHpie HICTOUHUKH YTiieBo1opo1oB. HedTh, ee coctaB u
nepepabotka. [leperonka u kpekunr Hegt. Hedrenpoaykrel. [lonstue o muponuse u
pudopmunre. OxranoBoe uncio 0ensuna. OxpaHa OKpysKarlIIeu cpenl npu HedrenepepadoTke
U TpaHCHOPTUPOBKe HedTenpoaykToB. [IprpoaHblil v momyTHBIA HE(TAHOM ra3bl, UX COCTAaB U
ucnojp3oBanue. TommBo, ero Buabl. TBepable BUAbI TOIUIMBA: IPEBECUHA, JPEBECHBIH, OyphbIil 1
KaMEHHBIH yroib, Topd. AnbTepHaTHBHBIC UCTOYHUKU YHEPTHHU. XUMUS U 3JOPOBbE. XUMUS
nun. ParmonansHoe nutanue. [lumessie no6aBku. JlekapcrBennsie cpeactna. [lonstue o
dapmaneBTHUecKOM xumMuu U papmakonorun. JlekapcTsa: MPOTUBOBOCIIATTUTEILHBIE
(cynbhaHmIaMuIHbIE IPENapaThl, AHTUOMOTHKH ), aHATBIETHKN HEHAPKOTHYECKHE (aCTIUPHH,
aHaJIbIMH, MapaleTamMoi) U HApKOTUYECKHE, BSOKYIINE CPEICTBA, CTEPOUIHBIE. [ OpMOHBI.
@®epMeHThI, BUTAMUHBI, MUHEPAJIbHBIE BOABL. [Ipo0aemMbl, CBS3aHHbIE C TPUMEHEHUEM
JIeKapCTBEHHBIX NpenapaToB. BpeaHble NPUBBIYKY U (PaKTOPBI, pa3pyLIalONIUe 310pPOBbE
(xypeHue, ynotrpebdieHue aakorossi, Hapkomanus). Kocmernueckue u napdromepHbie cpeicTBa.
berroBasg xumus. Morone u yncrsmue cpeacrsa. Mpeuto. CTupanbHble TOPOLIKH.
Or6enuBarenu. Cpeactsa au4HOM rurueHsl. CpencTBa 00pbObI ¢ OBITOBBIMU HACEKOMBIMU:
penesuieHTbl, UHCEeKTUIMBL. [IpaBuia 6e3onacHoi paboThI ¢ €IKMMHU, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBaMM, CPEJICTBAMU OBITOBOM XMMHUU. XUMUS B cTpoutenbscTBe. ['unc. U3Bects. [lemenT.
beton. [Tog0op onTUMAaIbHBIX CTPOUTENBHBIX MaTePHUAIOB B IPAKTUUYECKOM IeATETbHOCTH
YeJoBeKa. XUMUS B CEITbCKOM X03iCTBE. MUHEpanbHbIE U OpraHndeckue ynoopenus. CpeacrTsa
3amuTel pacteHnid. Heoprannyeckue marepuainsl. CTekno u kepaMmuka. [IMrMeHTsI 1 KpackH.
XUMHS U 3KOJIOTHS. XUMHUUECKOE 3arps3HEHHE OKPYKAIOIIeH Cpesibl U €ro MOCIEACTBHS.
Oxpana rugpocdepsl, TOUBHI, aTMOchepbl, (IopsI U PpayHbI OT XUMHUUECKOTO 3arps3HEHUS.
«3enenas» xuMusa. MeTopl HayuyHOro no3Hanud. Mcrounuku xumuyeckoit nudopmannu. [Tonck
UHOPMALIUK 110 Ha3BaHUAM, HJIeHTU(UKAaTOpaM, CTPYKTYpHBIM (popmysiam. Habmonenue,
onmucaHue, u3Mepenue, runoresa. [lonck 3akoHoMepHocTel. Hay4Hbli SKCIEpUMEHT.
MonennpoBaHue XUMUYECKUX MTPOLIECCOB U SIBIICHUH, XUMUYECKUI aHAIU3 U CUHTE3 KaK
METO/Ibl HAYYHOTO MO3HAHHUS.

Hemonctpauuu. 41(17). Mozaenb «KUIISIIIETO CIIOS.

Jlaboparopusbie onbIThl. 23(12). O3HakomiieHue ¢ HePThio U HedTenpoaykTamu. 24(13).
3HaKOMCTBO C MUHEPAJIbHBIMU yIOOPEHUSMHU U U3yUEHHE UX CBOMCTB.

Kontponbnas padora Ne 4(2). «Heopranuueckast xumusi. HayuHbie OCHOBBI XMMHYECKOTO
IIPOU3BOJICTBAY.

2.5. Tunsl pacyeTHBIX 3a/1a4

1. HaxoxaeHnue MoneKyIsipHOi (opMyJIbl Ta3000pa3HOro YIiIeBOAOPOAA MO €ro MIIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSAIIUX B €r0 COCTAB.

2. HaxoxeHue MoJIeKyJIsIpHOM (hopMyJITbl Ta3000pa3HOTo YIrieBO0OPOa M0 MPOIYKTaM
CrOpaHus.



3. Haxoxxnenue MoneKkysipHON (pOpMYJIBI OpraHUIECKOTO BEIIECTBA MO €0 TUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIMX B €r0 COCTaB, WJIK IO IPOIYyKTaM CrOpaHUsl.
4. PacueTsl MaccOBOM J01H (MAcChl) XUMUYECKOTO COSAMHEHUSI B CMECH.
5. Pacuetsl Mmacchl (00beMa, KOJTMYECTBA BEIIECTBA) UCXOIHBIX BEIIECTB UM MPOAYKTOB
peaxuu 1o U3BeCTHOM Macce (00beMy, KOJIMYECTBY BEIIECTBA) PEareHTOB WU MPOJYKTOB
peaxkuu.

6. PacuyeTsl 00beMHBIX OTHOILIEHHUH ra30B MPU XUMHUYECKHUX PEaKIIHSIX.
7. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIIU OJHO U3 BELIECTB
JTAaHO B BUJIE pacTBOpA C OINpeIeTICHHOW MAaCCOBOH J10JIei pacCTBOPEHHOIO BELIECTBA.
2.6. TeMbl IpaKTHUECKUX PabOT

1. IIpaktraeckas padota Ne 1 (10 kmacc). Pacno3naBanue miactMacc.

2. Ilpaktuyeckas padora Ne 2 (10 kmacc). Pacrio3naBanue BOJIOKOH.
3. IIpaktrueckas padota Ne 1 (11 kacc). Pemenne skciepuMeHTaIBHBIX 33124 110 TEME
«XHMMHUYECKHE PEAKLIUI.

4. IIpaktuyeckas pabora Ne 2 (11 knacc). [lonydyenune MegHOTO Kynopoca.

Y4eOHO-TEMATHYECCKUH TIJIAH

Ne n/m Tema Koua-Bo B Tom unciie
yacoB | [IpakTuyeckune paGoThl KonTpoJbHbie
padoThI
10 kacc
Beenenne 1
TEMA 1. OCHOBHBIE I[TOHATUA 7
OPTAHUYECKOM XMUU
TEMA 2. YIJIEBOAOPO/IbI 15 KontponbHas padora
No 1.
«YTIIeBOAOPOBI
TEMA 3. KH1CJIOPOI- U 34 KonTponbHas pabora
A30TCOEPXAIIVE Ne 2. «Kucnopon- u
OPTTAHMYECKHE a30TcoJeprKalme
COEJVHEHUA OpraHUYECKHE
BEIIECTBA
TEMA 4. | BBICOKOMOJIEKYJISIPHBIE 10 [IpakTrueckas padbota
BEILIECTBA Ne 1. «Pactio3naBanme
TJIACTMACC)
[IpakTuueckas pabora
No 2. «PacniozHaBanue
BOJIOKOH»
Pe3epBHOE Bpemsi 1
Bcero 68 2 2
11 kaacc
TEMA 1. BEIIIECTBO 16
TEMA 2. XUMUWYECKHUE PEAKIINU 19 [IpakTrueckas pabota KontponpHas padota
Ne 1. Pemienue Ne 1. «Bemectso.
AKCTIEPUMEHTATbHBIX XuMH4ecKue
3a/1a4 10 TeMe peaKIum
«XUMHUYECKHE PEAKIIHI
TEMA 3. HEOPI'"AHMYECKAA 12 [IpakTuyeckas padora
XUMUA No 2. «Ilonyuenue
MEJTHOTO KYIIOpPOCa»
TEMA 4. HAVYYHBIE OCHOBBI 10 KonTponbnas pabota
XUMHMNYECKOI'O No 2.




[MPOMN3BO/JCTBA «Heoprannueckas
xumusi. Hayuneie
OCHOBBI
XUMHYECKOT0
IIPOU3BOJICTBA»
TEMA 5. XUMUA B KU3HU U 11
OBLIECTBE
Bcero 68 2




