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[Tporpamma Mo XUMHH COCTaBJIeHa Ha OCHOBE (enepajIbHOro TOCYJapCTBEHHOTO
00pa3oBaTeNbHOrO0 CTaHAapTa  cpemHero (MOJIHOTO) oO0Iero oOpa3oBaHUs, TNPUMEPHOM
nporpaMMbl  cpefaHero (MOJHOTO) oOmero oOpa3oBaHUsS W METOJAMYECKOTO IMOCOOUS K
yueOnunkam B. B. Epemuna, H. E. Ky3emenko, B. U. Tepenuna u ap. «Xumus. ba3osiii ypo-
BeHby». 10—11 . M. : [Ipoda, 2013.

Copnepxanue oOydeHHs peaJu30BaHO B Y4YEOHHMKAX XHMUH, BBINYHICHHBIX H3/1aTEIbCTBOM
«dpoda»: — Epemun B. B., Ky3ssmenko H. E., Tepenun B. U., [Ipo3znos A. A., Jlyaun B. B.
Xumus. 10 kmacc (0a30BbI YPOBEHB);

— Epemun B. B., Ky3smenko H. E., Ipo3noB A. A., Jlynun B. B. Xumus. 11 kiacc (6a3oBblii
YPOBECHB).

I. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YYEBEHOI'O ITPEJIMETA

JINYHOCTHBIE pPe3yJIbTAThI

Jluunocmuvie pezynbmamsl 6 cghepe omuouleHull 00yuarowuxcs K cebe, Kk c6oemy 300po8uio, K
NO3HAHUIO CeOsi.

— OpueHTanusa O0ydJalIMXcs Ha JOCTHXKCHHE JIMYHOTO CYACThsl, PEaM3aIli0 TO3UTHUBHBIX
JKU3HEHHBIX TEPCIEKTHUB, WHUIIMATUBHOCTh, KPEAaTUBHOCTb, T'OTOBHOCTb U CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIIEHNUIO, CIIOCOOHOCTh CTaBUTh 1IEJIM M CTPOUTH KM3HEHHBIE TIAHbL;

— TOTOBHOCTH M CIIOCOOHOCTH 00€CreYnTh cede U CBOMM OJM3KUM TOCTONHYIO KU3HD B
MPOLECCE CAMOCTOSTENBHOM, TBOPUYECKOW U OTBETCTBEHHOM €S TEIbHOCTH;

— TOTOBHOCTH M CIOCOOHOCTh OOydYaroluxcsi K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHWS, TOTOBHOCTh M CIIOCOOHOCTH BHIpAa0AThIBATh COOCTBEHHYIO MO3HUIUIO I10
OTHONICHHUIO K OOILECTBEHHO-TOJIUTUYECKUM COOBITHSIM MPOILIOr0 M HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUSI ICTOPHUH, JYXOBHBIX IEHHOCTEW U TOCTHKCHUM HaIllEH CTPaHBbI;

— TOTOBHOCTh M CIHOCOOHOCTh OOYyYalOIUXCS K CaMOpPa3BUTHUIO M CaMOBOCIHUTAaHUIO B
COOTBETCTBUU C OOIIEUETIOBECYECKUMHU IIEHHOCTAMH M HIeAJaMH TPaXIJaHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B PU3NYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHITHUSIX CIIOPTUBHO-03/10POBUTEIHHON
JIEATEIIbHOCTBIO;

— TMPUHATHE U pealu3alvs IEHHOCTEH 3J0pOBOro U Oe30MacHOro 00pasa Ku3HU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UUECKOMY U
MICUXOJIOTUYECKOMY 3/10POBBIO;

— HEMpHUSATHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YHNOTPEONEHUS aJKOToJIsl, HAPKOTHUKOB.

Jluunocmuvie pesynomamol 6 cghepe omuowenuii obyuarowuxca k Poccuu rkax x Pooumne
(Omeuecmsy):

— poccuiicKasi HMAEHTHYHOCTh, CIIOCOOHOCTb K OCO3HAHUIO POCCHMCKON WJIEHTHUYHOCTH B
NOJUKYJIBTYPHOM COIIMyME, YYBCTBO TPHYACTHOCTH K HMCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cynpbe Poccun, marpuoTusM, TOTOBHOCTb K CIyXeHHI0 OTeuecTBy, €ro
3aIInTe;

— YBaXEHHE K CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi, ropaocTu 3a
CBOM Kpa#, cBOIO PoauHy, mponuioe W HACTOSIIEe MHOTOHAIMOHAJIBLHOrO Hapona Poccuw,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, diar, rumH);

— (opMupoBaHHE YBaXCHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY SI3bIKY Poccuiickoit
Odenepanuy, SBIAIOMIEMYCS OCHOBOW POCCHHCKOM HIEHTHMYHOCTH U TJIABHBIM (PaKTOpoM
HAIIMOHAJILHOTO CaMOOTIPEIEIICHUS;

— BOCIIUTAaHHE YBAXEHUS K KyJIbType, S3bIKaM, TPagulUsIM H OObIYasiM HapOJOB,
npoxkuBaromux B Poccuiickoit denepanum.

Jluunocmuvie pesyromamvl 6 cepe omuouieHull o0YYaAWUXCA K 3AKOHY, 20CY0apCmey U K
2paANCOAHCKOM) 0OUlecmay:

— TPaXJIAHCTBEHHOCTh, TpaXJaHCKas TMO3MLUSA AaKTUBHOTO M OTBETCTBEHHOIO YJICHA
POCCHIICKOTO OOIIEeCTBa, OCO3HAIOUIETO CBOM KOHCTHTYIIMOHHBIE IIpaBa W OOS3aHHOCTH,
YB@XKAIOIIETO 3aKOH M TPABOMOPAIOK, OCO3HAHHO MPUHUMAIOLIETO  TPAJAULIUOHHBIC



HallMOHAJIbHBIE M O0IEYeIOBEYECKHEe T'yMaHHCTUYECKHE U JEMOKPAaTHYeCKHE IIEHHOCTH,
TOTOBOI'0O K YYaCTHIO B OOILECTBEHHOM KU3HU;

— MPHU3HAHKWE HEOTUYXKJTAEMOCTH OCHOBHBIX IPaB M CBOOOJ 4YeIOBEKa, KOTOpBIE MPHHAIEKAT
KaX/IOMy OT pOXAEHHUs, TOTOBHOCTb K OCYIIECTBICHHMIO COOCTBEHHBIX NpaB U cBOOOI 0Oe3
HapYyLIEHHS MIPaB U CBOOO IPYTUX JIUI], TOTOBHOCTh OTCTAMBATh COOCTBEHHBIE ITPaBa M CBOOOIbI
YeJI0BEeKa U I'pakJJaHHMHA COIJIaCHO OOLIeNPU3HAHHBIM IPUHIUIIAM U HOPMaM MEXAYHapOHOIO
npaBa U B coorBercTBUU ¢ Konctutynueit Poccuniickoit denepanuu, npaBoBast U NOJIUTHYECKAsS
IPaMOTHOCTB;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM
IPAaKTUKHU, OCHOBAHHOE Ha JHUallore KyJbTyp, a TakKe pa3iauuHbIX (opM 0OIIEeCTBEHHOIO
CO3HAaHMsI, OCO3HAHHUE CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

— HHTEPUOpHU3alUs LIEHHOCTEW IEMOKPAaTUU M COLUAIBHOW COJIMAAPHOCTH,

FOTOBHOCTb K JIOTOBOPDHOMY PpETYJIMPOBAHHUIO OTHOUICHUH B TpyNIe WIA COLUAIbHON
OpraHu3aluy;

— TOTOBHOCTh OOy4arOUIMXCid K KOHCTPYKTUBHOMY YyYaCTHUIO B TPUHATUU pELICHUH,
3aTparuBalIMX MX IpaBa U HUHTEPEChl, B TOM YHUCIIE B pa3iIM4yHbIX (opMax OOIIEeCTBEHHOMH
CcaMOOpraHu3alUM, CaMOYIIPaBIIEHHs, OOIIECTBEHHO 3HAYUMOM JEATENbHOCTH;

— IPUBEPKEHHOCTh HUAEAM HHTEpHAIMOHAIU3MA, JApYXKObl, paBEHCTBA, B3aHMOIIOMOLIH
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOIO OTHOLIEHUs K HAIlMOHAIIBHOMY JOCTOMHCTBY JIFOJEH, UX
YyBCTBaM, PEJIMTHO3HBIM YOEKICHUM;

— TOTOBHOCTh OOYYalOIIMXCSl MPOTHBOCTOSITH MJEOJIOTUH SKCTPEMM3MA, HAllMOHAINU3MA,
KceHo(oOUH; KOppYNIMM;, JAUCKPUMUHAIMM 10 COLHUAIbHBIM, PEIMTHO3HBIM, pPAacOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM U JPYTMM HETATUBHBIM COLMAIBHBIM SIBIICHUSM.

Jluunocmuvie pe3ynbmamsl 8 cghepe OMHOUEHUL 0OVUAIOWUXCSL C OKPYHCATOUWUMU THOObMU:

— HPAaBCTBEHHOE CO3HAHME U IMOBEJCHUE HA OCHOBE YCBOCHHUS OOIICUEIOBEYECKUX IICHHOCTEH,
TOJICPAHTHOTI'O CO3HAHHA W IMOBCACHHA B IMOJIUKYJIBTYPHOM MHPEC, TOTOBHOCTU U CIIOCOOHOCTH
BECTH JHUAJIOT C IPYTUMHU JIOAbMH, TIOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTH O0IINE LIeTH
N COTPYAHHUYATH JJIA UX JOCTUIKCHHA,

— TNPUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTENbHOE M NOOpOXKenaTeabHoe
OTHOINICHHE K IPYTOMY YeJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTDH K COTMEPEKUBAHUIO M (DOPMHUPOBAHHE TTO3UTUBHOTO OTHOILEHUS K JIOJSM, B TOM
YuCiI€ K JiMaM C OrpaHWYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbS W HWHBAJIUIAM,; 6epe>1<Hoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M TICHXOJIOTUYECKOMY 3/I0POBBIO
JIPYTHX JIFOJICH, yMEHUE OKa3bIBaTh IMEPBYIO MIOMOIIIb;

— (QopmMupoBaHHE BBIPRXCHHONH B TMOBEACHUM HPABCTBEHHON TMO3MIIMHA, B TOM 4YHUCIE
CITOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHWS WM TIOBEACHHUS Ha
OCHOBE YCBOEHHUsI OOIIEUeIOBEYECKUX IIEHHOCTe W HPAaBCTBEHHBIX YYBCTB (U€CTH, JOJTa,
CIPaBEIMBOCTH, MIJIOCEPIUS U JIPYXKeo0us);

— pa3BUTHE KOMIIETEHIIUN COTPYAHHYECTBA CO CBEPCTHHUKAMH, NETHMH MIAQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TIOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM M IPYTUX BUIAX ACSITEILHOCTH.

Jluunocmuvie pe3yiomamol 8 cgpepe OMHOULEHUU 00YUAIOWUXCA K OKPYHCAIOWEM) MUPY, HCUBOLL
npupooe, Xy00HceCmeeHHOU Kyl1bmype:

—  MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJEHHE JIOCTOBEPHOM
uHpopManrell 0 MepeloBbIX TOCTH)KEHUSX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOH HayKw,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUM BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICHIHOM NMPpo(dhecCHOHaIbHONW U O0IIECTBEHHOM JesITeIbHOCTH;



— 9KOJIOTHYECKasl KylbTypa, OepekHOe OTHOIICHHS K POJHOU 3eMiie, MPUPOJHBIM OOrarcTBaM
Poccun m Mmpa; moHMMaHHWE BIHSHHUS COIMATIbHO-DKOHOMHYECKHX IPOIIECCOB HA COCTOSHUE
MPUPOTHON U COIUATIBHOM Cpe/Ibl, OTBETCTBEHHOCTD 38 COCTOSTHUE MIPUPOTHBIX

pecypcoB; yMEHUS H HaBBIKU Pa3zyMHOTO MIPUPOIOTIOIB30BAHHS,
HETEPIIMMOE OTHOIICHHE K JCUCTBHUSM, MPHUHOCSIIUM BpEIl KOJOTHHU; MPUOOPETCHHE OIbITa
9KOJIOTO-HAIPABJICHHON JeATEIbHOCTH;
— ACTETUYECKOE OTHOIICHUSI K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOHCTBY COOCTBEHHOTO
OBITA.
Jluunocmuvle pesyromamol 8 cghepe OMHOWEHUL 00YYAIOWUXCS K ceMbe U POOUmensm, 8 mom
yciie n0020Mo6Ka K CEMEUHOU HCUSHU:
— OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSTHUS LICHHOCTEH
CEMEMHOM KU3HMU,
- MOJIOKUTETBHBIA ~ 00pa3  ceMbH, pOAUTENHCTBA  (OTIIOBCTBA H  MAaTEPUHCTBA),
WHTEPUOPHU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

Jluunocmuvie pesynromamul 8 chepe omHouleHus obyuarowuxca K mpyoy, 8 cgepe coyuanbHo-
9KOHOMUYECKUX OMHOULeHUN.

— yBa)KeHHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oynmymield mpodeccuu Kak MyTh W CHOCOO peaym3arii COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTH OOYyYarOmUXCsl K TPYIAOBOH NPOPECCHOHATBHOW MAEITeTbHOCTH KakK K
BO3MOXKHOCTH  y4acTHsl B PEIIEHUWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOLIeHalIMOHAIbHBIX TPOOJIEM;

— TOTPEOHOCTh TPYAUTHCSA, YBOKEHHE K TPYAYy M JIIOAAM TPYyHa, TPYAOBBIM JOCTHXKECHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHWE K Pa3HbIM BHJAM TPYAOBOH
NESITEIIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKJIOYas OOyYE€HHWE H BBHINIOJHCHHUE JOMAITHUX
00s13aHHOCTEH.

JIndHOCTHBIE pe3ynabTaThl B cdepe (PU3NYECKOro, ICHXOJIOTUYECKOT0, COIMHUAIBHOTO U
aKaJeMUYECKOro 0JIarononyqusi 00yJarommxcs:

— (puznueckoe, YMOITMOHAILHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJIaromnoayyne 00y4aromuxcs B
JKU3HU 00pa3oBaTENbHON OpraHU3aIiH, OUIYIIIEHHE I1eThbMU 0€30MacHOCTH U MCUXOJIOTUYECKOTO
KoM(opTa, HTHPOPMAIIMOHHOM 6€301aCHOCTH.

MeTanpeaMeTHble pe3yJbTaThl
MertanpeameTHble pe3ysbTaThl IMPEICTaBIE€Hbl TPEMsl TPYIIaMH YHHUBEPCAJIbHBIX YYEOHBIX
neiicreuii (YVY ).

1.PeryasiTuBHBIe YHUBepcaJlbHbIe y4eOHbIe 1eiicTBUSA

Buinycknux nayuumcs:

— CaMOCTOSATEILHO ONPEAENATh LN, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, 110 KOTOPHIM MOXKHO
OINPEAEINTD, YTO LIE€b TOCTUTHYTA;

— OLIEHUBATh BO3MOXKHBIE MOCJEACTBHUS JOCTHKEHHUS IMOCTABIEHHOM 1€ B JESTENbHOCTH,
COOCTBEHHOM >KM3HU M JKU3HU OKPYXKAIOIIMX JIFOJIEH, OCHOBBIBAsACH HA COOOPaKEHUSIX ITHKH U
MoOpaJy;

— CTaBUTh M (OPMYJIHMPOBATH COOCTBEHHBIE 3a/laud B OOpPa30BATEIbHOW MESATEIBHOCTH H
’KM3HCHHBIX CUTYAIUIX;

— OILICHMBATh PECYPCHI, B TOM YHUCIIE BpEeMs U JIpyrue HeMaTepuaabHbIE pecypchbl, HEOOXOIMMbIe
JUTSL TOCTUXKEHUS TIOCTaBICHHOM 11eJIH;

— BbIOWMpaTh MyTh JOCTHXKEHMS II€JHM, IUIAHHUPOBAaTh peIleHHe TOCTaBIEHHBIX 3a7ad,
ONTUMM3HUPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;




— OpraHu3oBbIBaTh OS(Q(EKTUBHBIA TOUCK PECypcoB, HEOOXOAUMBIX Uil JOCTHXKCHHS
IMOCTaBJICHHOM I1CIIH;
— COIIOCTABJISATH MOJTYYEHHBIN Pe3yNbTaT A TeIbHOCTH C IIOCTABICHHON 3apaHee LEeNbIo.

2. [To3HaBaTe/IbHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUS

Buinyckuux nayuumes:

— HCKAaTh W HAXOJUTh OOOOIICHHBIE CIIOCOOBI PEIICHHS 3a/Jad, B TOM YHCIIE,
OCYIIECTBIISATh Pa3BEPHYTHIH HHGOPMAIIMOHHBIA TIOMCK M CTaBUTh HAa €ro OCHOBE HOBBIE
(yuaeOHbIe ¥ TO3HABATENbHBIC) 33/1a4H;

— KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh HHPOPMAIIMIO C Pa3HBIX MO3UIUH, paclio3HaBaTh
1 GUKCUPOBATH MIPOTUBOPEUHS B HHPOPMAITMOHHBIX UCTOYHHUKAX;

— HCMOJIb30BaTh Ppa3JIMYHBIE MOJICJIbHO-CXEMaTUYECKUE CPEACTBA I  MPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHWH, a TaKX€ IPOTUBOPEUYUH, BBISBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

— HaxoAWTh W MNPUBOAUTH KPUTUYECKUE ApryMEHThl B OTHOUIEHWM JCHUCTBUU M CYXKICHHM
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHYECKMM 3aMEYaHHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXJIEHUsI, pacCMaTPUBATh UX KaK peCcypc COOCTBEHHOTO pa3BUTHS,

— BBIXOJIUTh 32 paMKU Y4eOHOro mMpeaMeTa W OCYIIECTBIATH LeJCHANPABICHHBIA TMOUCK
BO3MOYKHOCTEH JIJIsI HIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHUS;

— BBICTPAaWBaTh MHAMBHUIYAIbHYI0 00pa30BaTENbHYIO TPAGKTOPHIO, YUUTHIBAs OIPAHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSATh U yJIEeP>KUBATh Pa3HbI€ O3ULMHU B [TI03HABATEIILHON JEATEIbHOCTH.

3. KoMMyHMKATHBHbIC YHHBeEpPCaJbHble y4eOHbIe 1eiiCTBUS

Buvinycknux nayuumes:

— OCYILECTBJIATH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTPU 00pa30BaTeIbHOW OpraHHW3aIliK, TaK U 3a €¢ MpeeiiaMu), MoAOUpaTh MapTHEPOB IS
JIeTIOBOM KOMMYHMKAIIUH HCXOJ U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMIHBIX CUMIIaTHH;

— IIPY OCYILECTBIIEHUH IPYMNIIOBOM pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U YWIEHOM KOMaH]Ibl B
Pa3HbIX poOJsiX (reHepaTop UJieH, KPUTHK, UCIIOJIHUTEIb, BEICTYAIOIIHM, SKCIIEPT U T.1.);

— KOOPJMHUPOBATh M BBINOJIHATH PabOTy B YCIOBUSX PEAJIBHOTO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJIEHCTBU

— Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUYKY 3PEHHUs C MCIOIb30BAaHUEM aJ€KBATHBIX
(YCTHBIX Y MHCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacmno3HaBaTh KOHGIMKTOTCHHBIE CUTYallud W MPEJOTBpAIIaTh KOH(IUKTHI JO MX aKTHBHOU
¢da3pl, BpICTpaMBaTh JEJIOBYIO M OOpa30BaTEIbHYI0 KOMMYHHUKAIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXJIEHUI.

IIpeamMeTHbIE pe3yabTaThI
B  pesynabrate u3ydeHus ydeOHOro mpeamera «XHMUS» Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHuUs:

BuinyckHuk na 6a3060M yposHe HAYYUMCc.:

— packpbIBaTh Ha MpHUMeEpax poJib XUMHHU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa U B IPAKTUYECKOHN ACATEIBHOCTH YEIOBEKA;

— JIEMOHCTPUPOBATh HAa INPUMEpax B3aUMOCBS3b MEXKIYy XUMHUEH M JAPYTMMH €CTECTBEHHBIMH
HayKaMU;

— pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUN XUMUYECKOTO cTpoeHnus A.M. byrneposa;




— noHuMarhb usnyeckuii cMpica Ilepuoanueckoro 3akona JI.M. MenaeneeBa 1 Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTb CBOMCTB XMMUYECKHX 3JEMEHTOB UM OOpa30BaHHBIX UMM BELIECTB OT
AJIEKTPOHHOI'O CTPOCHUS aTOMOB;

— OOBACHATH NPUYMHBI MHOrooOpasusi BEIIECTB HAa OCHOBE OOLIMX MpeJICTaBlIeHHH 00 ux
COCTaBE€ U CTPOCHHUH;

— IPUMEHATHh IpPaBUa CHUCTEMAaTUYECKOM MEKIYHApOJHOM HOMEHKIATypbl KaK CpeIcTBa
pa3nuYeHus U UACHTU(UKAIIUH BELIECTB MO UX COCTaBYy U CTPOCHHIO;

— COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYPHBIE (JOPMYJIbI OPIraHUYECKHUX BEIIECTB KaK HOCUTENEH
uHPOpPMALlUKM O CTPOSHHH BEIIECTBA, €r0 CBOMCTBAX M MPHUHAIIC)KHOCTH K ONpPEICICHHOMY
KJIACCY COCUHEHMUIA;

— XapakTepu3OoBaTb OpPraHUYECKHME BeEIeCTBA II0 COCTaBy, CTPOCHUIO U CBOWCTBaM,
YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIEC CBA3U MEKY JaHHBIMU XapaKTEPUCTHKaMH BEILECTBA;
— IpPUBOIUTH NPUMEPHl XUMHYECKHX pPEaKLUi, pacKphIBAIOIIMX XapaKTEpHbIE CBOMCTBa
TUIMYHBIX MPEICTaBUTENECH KIACCOB OPraHUYECKUX BELIECTB C IEJIbI0 UX HUICHTU(UKALUHU U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

— IIPOTHO3UPOBATh BO3MOKHOCTh ITPOTEKAHNS XUMUYECKUX PEaKLMi Ha OCHOBE 3HAHUM O TUIAaX
XUMHYECKOHN CBSI3U B MOJICKYJIaX PEareHTOB M X PEaKIIMOHHON CIIOCOOHOCTH;

— HCIOJB30BaTh 3HAaHHA O COCTaBE, CTPOCHMM M XUMHUYECKMX CBOMCTBaxX BELIECTB MJIs
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1EATENbHOCTH;

— INPUBOJMUTH MPUMEPHl MPAKTUUYECKOTO HCIOJIb30BAHUS IMPOAYKTOB HEepepaboTKU HePTU H
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEAMHEHMH (IIOJIMATUIIEHA, CHUHTETHYECKOIO
KayuyKa, alleTaTHOr0 BOJIOKHA);

—  IPOBOAMTH ONBITHI IO PACIO3HABAHMIO OPraHMYECKUX BEIIECTB: IJIMIIEPUHA, YKCYCHOM
KHCJIOTBI, HEMIPEENIbHBIX KUPOB, IIFOKO3bI, KpaxMaia, O€JIKOB — B COCTABE MUIIEBHIX IPOJTYKTOB
U KOCMETUYECKUX CPE/ICTB;

— BJIQJIETh NpaBWIaMU U IpueMamMu Oe30macHoil paboThl ¢ XMMHYECKHMH BELECTBAMU U
1a00paTOPHBIM 000PYIOBaHUEM;

— YCTaHaBIMBAaThb 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOW PEaKUUU W CMEIIECHUS XUMHUYECKOIO
paBHOBECHSI OT pa3idMYHbIX (DAKTOPOB C LEIbI0 OINPEAETICHUS ONTHUMAJIbHBIX YCIOBHM
IIPOTEKAHNSI XMMUUYECKUX TPOLIECCOB;

— TPHUBOAUTH IPUMEPHI THIPOJIN3a COJIEH B MOBCEIHEBHON KU3HU YEJIOBEKA;

— IIPUBOJIUTL IPHUMEPBl OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl B IPHUPOIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIIbHOCTH OPraHu3MOB;

— MPHUBOJMUTH NMPUMEPHl XUMHUECKUX PEAKLUH, PaCKPBIBAIOIIMX OOIIMEe XUMUYECKHUE CBOICTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

— NMPOBOAMTH PACUEThl HA HAXO0XIEHUE MOJIEKYJIAPHOI (OpMyIBl yriIeBOAOpOAa MO MPOAYKTaM
CrOpaHHUsI ¥ TI0 €r0 OTHOCUTENBHOMN MJIOTHOCTH U MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €TI0
COCTaB;

— BIAAETh MNpaBUiaMH O€30MacCHOr0 OOpalleHHus C €IKUMH, TOPIOUYMMHU M TOKCHUYHBIMU
BEIIIECTBAMHM, CPEACTBAMU ObITOBOW XMMUHU;

- OCYILECTBJIATh IMOMCK XHWMHUYECKOW HH(pOpMAIMK IO Ha3BaHMSIM, HAECHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

— KPUTUYECKH  OLEHMBaTh U  HHTEPIPETHPOBATh  XHMMHUYECKYl0  HH(popmaiuio,
COJIepKaIyI0Cs B COOOILIEHUSIX CPEICTB MaccoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
MOMYJSIPHBIX CTaThSIX C TOUKU 3pEHUS] €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISIX BBISBICHUS
OLIMOOYHBIX CY)KICHUN U (OPMUPOBAHUS COOCTBEHHOH MO3UIUH;

— TPENCTaBJIATh IYTU pelIeHus TI00aJbHBIX MPOOJIeM, CTOSIIUX TIepe] YelIOBEYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMUU B PEIIEHUH 3THX MPOOIeM.

Buinycknux Ha bazosom VPOGHE NOJIYHUN BO3MOHCHOCNTb HAYHYUMbCA.




— MJUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U JBOJIIOLHIO OPraHUYECKOM XMMHUU KAK HAayKU
Ha Pa3IMYHBIX UCTOPUYECKUX ITANax €€ pa3BUTHS,

— HCHOJIb30BAaTb MCTOAbI HAYYHOI'O IIO3HAHHA IPHU BbIINOJIHCHHU IIPOCKTOB U y‘-I€6HO-
HCCJIEIOBATENILCKUX 3a/1ad [0 H3YYEHHUIO CBOICTB, CIIOCOOOB MOJyYEHHUS M DPACIIO3HABAHUS
OpPTraHUYECKUX BEIECTB;

— OOBACHATH TMPUPOAY U CIOCOOBI O00pa3oBaHUS XHMHYECKOH CBS3HM: KOBaJCHTHOM
(monsipHOM, HEMOJIIPHOM), MOHHOM, METAUIMYECKOW, BOJOPOJHOM — C LEJIbI0 OMNpeaeiIeHUs
XUMHYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaThb TI'CHCTUYCCKYIO CBA3b MCKIAY KJIIaCCaMHW OpraHUuYCCKUX BCHICCTB IJIA
000CHOBaHUS MPHUHIMIIUAIGHOW BO3MOXXHOCTH IOJYYEHHsS] OPraHUYeCKHMX COEIMHEHUN
3a/1aHHOT'0 COCTaBa U CTPOEHUS;

— yCTaHaBJIMBaTh B3aWMOCBSI3M MEXAYy (akTamMu U Teopued, MPUYMHOW U CIEACTBUEM NP
aHanmu3e NPOOJEMHBIX CUTyallMii M OOOCHOBAHWM NPUHUMAECMBIX pEIICHWH Ha OCHOBE
XUMHUYECKHUX 3HAHUI.

Buinycknux Ha VZJZV6JZ€HHOM YPO6HE HAy4umcA.

— pacKpbIBaTh Ha MpHUMEpPax poJib XHMHH B (DOPMHPOBAHUHM COBPEMECHHOW HAYYHOW KapTHHBI
MHpa U B NPAKTUYECKOW AESATEIBHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXIY XUMHUEH U JIPYyrUMU
€CTECTBEHHBIMU HAYKaAMU,

— WUTIOCTPUPOBATH HA NPUMEPAX CTAHOBJIEHUE W SBOJIOLUIO OPraHUYECKON XMMHUU KAK HayKu
Ha Pa3JIMYHBIX UICTOPUUYECKUX ITArax €e Pa3BUTHS;

— YCTaHaBJIMBATh IMPUYMHHO-CIICJICTBEHHbIE CBS3U MEXKIY CTPOCHHUEM aTOMOB XHMHYECKUX
AJIEMEHTOB U MEPUOJAUYECKUM M3MEHEHHEM CBOWCTB XMMUYECKHX JJIEMEHTOB U UX COCAMHEHUMN
B COOTBETCTBUH C MOJIOKEHUEM XMMUYECKUX 3JIEMEHTOB B MEPUOJIUUECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBA BEIICCTB, MPUMEHSS MOJOKEHHS OCHOBHBIX
XUMUYECKUX TEOPHUM: XMMHUYECKOTO CTPOEHHUs OpraHuyeckux coeauHeHuid A.M. byrtneposa,
CTPOCHHUSI aTOMa, XUMUYECKOMN CBSA3H, DJICKTPOIUTHUYECKON NUCCOIMANUUA KUCIOT U OCHOBAHMH;
YCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY CBOWCTBAMH BELIECTBA U €0 COCTAaBOM
U CTPOCHUEM;

— TMPUMEHATh MpaBUja CUCTEMATUYECKOW MEXIYHApOJHONM HOMEHKIATYpbl Kak CpelCTBa
pas3uyueHus U UASHTU(UKAIIUN BEUIECTB M0 UX COCTaBY M CTPOCHUIO;

— COCTaBIIATh MOJIEKYISPHBIE W CTPYKTypHBIE (OPMYIbl HEOPTaHUYECKUX U OPraHUYECKHX
BEIIECTB KAk HocuTened wuwHOpMalMu O CTPOGHHUHM BEIIECTBA, €ro CBOWCTBaxX U
MPUHAJIEKHOCTH K OMPEIETICHHOMY KJIaCCy COeIMHEHMIA;

— OOBSACHATH TPHUPOAY ¢ CHOCOOBI O0pa3oBaHMUsI XUMHUYECKON CBSI3U: KOBaJEHTHOM
(MoMsipHOM, HEMOJSAPHOI), MOHHOM, METaJUIMYecKOl, BOJOPOAHOW — C IENbI0 OMpeAeNeHus
XHUMUYECKOM aKTUBHOCTH BEIICCTB;

— XapakTepu3oBaTh (DHU3MUECKHE CBOICTBA HEOPTaHMYECKUX M OPraHMYeCKHX BEIIECTB U
YCTaHaBIWBATh 3aBUCHUMOCTh (PU3UYECKMX CBOWCTB BEIIECTB OT THIMA KPUCTALUTMYECKON
pELIeTKY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XWMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHHM, BHICIIUX OKCHIOB U TUAPOKCHJIOB;

— TIPUBOIUTH TPUMEPHl XUMHUYECKUX PEaKIUH, PACKPBHIBAIOIINX XapaKTEPHBIE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB HM3YYEHHBIX KIJACCOB C IENbI0 HX
uaeHTU(UKAITUY U O0BICHEHUS 00JIaCTH MPUMEHECHHS;

— ONpEeNEesATh MEXaHU3M peaklMH B 3aBUCUMOCTH OT YCJIOBHH NPOBEJICHUS pEAKIUU U
MIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHMS XUMHUYECKUX PEAKIIUA HA OCHOBE TUTIA XUMUYECKON
CBS3M W AKTUBHOCTH PEAreHTOB; — YCTAHABIMBATh 3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OPTraHWYECKUX COCTWHEHUM OT XapaKTepa B3aUMHOTO BIIMSHHUS aTOMOB B MOJIEKYJIaX C IIEJIBIO
MIPOTHO3UPOBAHUS MTPOJIYKTOB PEAKIINU;



— YCTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM pEaKIUH U CMEIICHUS XHUMHUYECKOrO
paBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IEIBIO ONPEICICHUS ONTUMAIbHBIX YCIOBHUU
MPOTEKAHUS XUMHYECKUX MTPOIECCOB;

— YCTaHaBIUBAaTh T'€HETUYECKYIO CBSI3b MEXKAY KjIacCcaMd HEOPraHWYECKHX U OPraHHMYeCKUX
BEIIIECTB 11 OOOCHOBAaHUS TNMPUHIUIHUAIBLHON BO3MOXKHOCTH IOJYYEHHUS HEOPTaHWMYECKUX M
OPraHUYEeCKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

— Toa0upaTh PEareHThl, YCJIOBHS W ONPEACNSATh MPOAYKTBI PEAKIUN, TO3BOJISIOMINX
peann3oBaTh  Ja0OpaTOpPHBIE ©  MPOMBIIUICHHBIE  CIIOCOOBI  TMOJYYEHHUS  BaKHEHIIHX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

— OIpENENATh XapakTep Cpelbl B pe3ysbTaTe THUIPOJIM3a HEOPraHMYECKUX M OPraHUYECKHUX
BEIIECTB M IPUBOJUTH IPUMEPHl THUIPOJIM3Aa BEUIECTB B TMOBCEIHEBHOM >KM3HHU YEJIOBEKA,
OMOJOTUYEeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

- NPUBOJUTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIMid B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATSIBHOCTH OPTraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHME HEOPTAHMYECKUX W OPTraHUYCCKHUX BEIICCTB H
WX pEaKIui B IPOMBIIUICHHOCTH U OBITY;

— BBIIOJIHATh XUMHYECKUI 3KCIIEPUMEHT O PACIIO3HABAHUIO U MOJIYYEHUIO HEOPTAaHMYECKUX U
OPTraHWYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIAcCaM COEIUHEHUU, B COOTBETCTBUU C
npaBUjaMu M MPUEMaMH 0€301acHON pabOThl C XMMHUYECKHMH BEIIECTBAMHU M J1A0OPATOPHBIM
000pyI0BaHUEM;

— MPOBOJIUTH PACUEThl HA OCHOBE XUMHUECKUX (GOPMYI U YPaBHEHH peaKnii:

HAXO0XJICHUE MOJICKYJISIPHON (POPMYIIBl OPraHUYECKOro BEIIECTBA 10 €r0 TUIOTHOCTH, MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIM IO MPOJYKTaM CrOPAaHMs; pacuyeTbl MacCOBOM
O (MacChl) XMMHYECKOTO COCTUHEHUS B CMECH; pacueThl Macchl (0ObemMa, KOJUYecTBa
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB JaHO B HM30BITKE (MMEET MPUMECH);
pacyeTbl MaccOBOM WM OOBEMHOM JOJM BBIXOJA NPOJAYKTAa PEAKIMH OT TEOPETUUYECKH
BO3MOXKHOT'O; pacueThl TEemIoBOro 3¢dekra peakiuu; pacueThl OOBEMHBIX OTHOIIECHUH Ta3oB
MpU XUMHYECKUX PEaKIMsIX; pacdyeTbl Macchl (00bema, KOJMWYECTBAa BEIIECTBA) MPOJIYKTA
peaklMu, eciau OAHO U3 BEUIECTB JaHO B BHUAE PAcTBOpPA C OINPEACIICHHOW MacCOBOM JoJiei
pacTBOPEHHOTO BEIIECTBA;

— HCIMOJb30BATh METOJbl HAYYHOI'O MO3HAHUS: aHAJIN3, CUHTE3, MOJCIMPOBAHUE XUMHUYECKUX
MPOIIECCOB W SBJICHHM — TPH PEIICHHH Yy4eOHO-HCCIIEIOBATEIbCKUX 3a7a4 10 HU3YYCHHIO
CBOICTB, CITOCOOOB MOJYYEHHSI U PACTIO3HABAHUS OPTaHUYECKHUX BEIIECTB;

— BJAJETh TpaBWIaMH OE€30MaCHOTO OOpalleHUs C €JAKUMU, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

- OCYIIECTBJIATh TOUCK XUMHUYECKOW HWH(OpMAIMU 1O Ha3BaHUSM, HACHTH(UKATOpaM,
CTPYKTYpPHBIM (pOpMysIam BEIIECTB;

— KPUTUYECKH  OIIEHMBaTh W  WHTEPOPETUPOBATH  XUMHUYECKYIO  HHGOpMAIIHIO,
COJIEpIKaIIyIOCs B COOOIIEHUSX CPEACTB MaccoBoU nHpopmanmu, pecypcax MHTepHeTa, HAy4HO-
MOMYJISPHBIX CTAThSIX C TOYKH 3PEHUST €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIETISX BBISBICHUS
OIIMOOYHBIX CYXICHUN U GOPMUPOBAHUS COOCTBEHHOU MO3UIINY;

— yCTaHaBJIMBATh B3aWMOCBSI3U MEXIy (akTaMu U TEOpUeH, MPUYMHOW W CIEJACTBUEM IpHU
aHaM3e MPOOJIEMHBIX CHUTyalliid ¥ OOOCHOBAaHMHM TIPUHHUMAEMBIX pEIICHWH Ha OCHOBE
XUMHUYECKUX 3HAHU;

— MPEACTaBIATh MYTH PeIIeHHs] TI00aTbHBIX MPOOJIeM, CTOSIIUX MEpe] YeIOBEYeCTBOM, U
MEPCIEKTUBHBIX HAIMPABICHUN Pa3BUTHS XUMUYECKUX TEXHOJOTHW, B TOM YHUCJE TEXHOJIOTHUH
COBPEMEHHBIX MATEPHANIOB C PA3IUYHONW (YHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPbSI, TIEpePabOTKH M YTUIIU3AIMH MPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

Buinycknuux Ha VZJIV6JI€HHOM YPOBHE nojiydunit 603MOMHCHOCIb HAVYUMBbCA.




- (I)OpMy.HI/IpOBaTB CJIb UCCIICAOBAHMS, BBIABUI'ATh U MIPOBCPATH SKCIICPUMCHTAJIBHO TUITIOTC3bI O
XMMHYECKUX CBOMCTBaX BELIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh
B XMMUYECKHE PEAKIIMM, O XapaKTEPe U IIPOJYKTAX PA3IMUHBIX XUMUYECKUX PEaKLIUM;

— CaMOCTOSITEJIPHO TUIAHUPOBATh M MPOBOAWTH XUMUYECKHE JKCIIEPUMEHTHI C COOJIOICHHEM
npaBui 6€30MacHON PaboOTHI C BELIECTBAMU M Ja00OPaTOPHBIM 000PYI0BAHHEM;

— WHTEPIPETUPOBATh [AaHHBIE O COCTaBE M CTPOCHUHM BELICCTB, IMOJYYCHHBIC C IOMOIIBIO
COBPCMCHHBIX CI)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX METOAOB,

— OIKCHIBATh COCTOSIHUE 3JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHYCCKUX
IPEJCTABICHUIl O CTPOSCHHM aToMa Il OOBSCHEHMS DPE3yJbTaTOB CIIEKTPAIBLHOTO aHaIH3a
BEIICCTB;

—  XapaKTepU30BaTh POJIb a30TOCOACPKAIIUX I'CTEPOLUKIMYCCKAX COCIMHECHHI HYKJICHHOBBIX
KHUCJIOT KaK BOKHEHIIMX OMOJIOrMYECKH aKTUBHBIX BEIIECTB;

— HPOTHO3UPOBATHL BO3MOXHOCTH HNPOTCKAHUA OKHCIUTCIBbHO- BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ,
JIe)KAIIUX B OCHOBE ITPUPOIHBIX U MPOM3BOICTBEHHBIX MPOLIECCOB.

II. COAEPXXAHUME YUEBHOI'O ITPEJJIMETA

B cucreme ectecTBEeHHO-HAyYHOTO OOpa3OBaHMsS XUMHS Kak y4eOHBI MpeaMeT 3aHUMAaeT
Ba)XHOE MECTO B II03HAHMM 3aKOHOB MNPHUPOJbI, (HOPMUPOBAHMM HAyYHOW KapTUHBI MHDA,
XUMHYECKOH T'PaMOTHOCTH, HEOOXOTUMOHN Ui MOBCETHEBHON JXM3HH, HABBIKOB 30POBOTO H
0e30I1acHOro JJIs YeloBeKa M OKpYXarolllel ero cpelpl oOpas3a jKU3HHU, a TAaKKE B BOCHUTAHUU
OKOJIOTHYECKOW KYJBTYPHI, (OPMHUPOBAHUM COOCTBEHHOH TMO3WIMK 110 OTHOIICHHIO K
XUMHUYECKON MH(DOPMaIUK, TOJydaeMOi U3 pa3HbIX HCTOYHHUKOB.

YcnemHocTs U3ydeHust Y4eOHOTO IMpenMeTa CBsi3aHa C OBJAJEHUEM OCHOBHBIMH TOHSTHSIMU
XUMHH, HAYyYHbIMU (DaKTaMu, 3aKOHAMH, TEOPUSMH, NPUMEHEHUEM IOJy4YEHHbIX 3HAaHUN IpU
pEIIeHNH MTPAKTUYECKHX 3a/1a4.

B cootsercTBumn ¢ @I'OC COO XuMHs MOXKET U3y4aThecsl HA 6a30BOM M YIIyOJIEHHOM YPOBHSX.
N3ydyenune xumMuu Ha 0a30BOM YpOBHE OPUEHTHPOBAHO Ha oOecreueHue o0111eo0pazoBaTesIbHON
U OOILEKYIbTYPHOH MOATOTOBKH BBITYCKHUKOB.

Conepkanrie 0a30BOro Kypca MO3BOJISET PACKPHITh BEAYIIUE UIEU M OTACIIbHBIC MOJIOKEHUS,
Ba)XKHbIE B TIO3HABATEIIbHOM M MHPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCUMOCTh CBOMCTB BEIIECTB
OT cCcOCTaBa M CTpPOEHUs; OOYCIOBJIEHHOCTh IPUMEHEHMs BEIIECTB MX CBONCTBaMH;
MaTepHajIbHOE €IUHCTBO HEOPraHWYECKMX M OpPraHMYECKHUX BEILIECTB; BO3pacTarollias poiib
XMMHHU B CO3JIaHMH HOBBIX JIEKAPCTB M MaTEPUAIIOB, B SKOHOMHUH CHIPBS, OXpaHE OKpPYKaIOIIeH
CpeJBl.

N3ydyeHrne XMMHM Ha yriiyOJIEGHHOM YPOBHE IpeJIoJiaraeT MoJIHOE OCBOEHHE 0a30BOro Kypca H
BKJIIOYAET pACUIMPEHHE TMPEIMETHBIX pe3yJbTaToB U COJEpXKaHMSA, OpPUEHTHPOBAHHOE Ha
MOJrOTOBKY K MOCJEIYIOMEMY podecCHOHaTFHOMY 00pa30BaHUIO; Pa3BUTHE WHAWBHYyaTbHBIX
croco0HOCTe oOydaromuxcs myreM Oosiee TiyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM
KypCOM, OCBOEHHS OCHOB HayK, CHCTEMAaTHUECKHX 3HAHWH; YMEHHE TPUMEHSTH TOIy4YeHHBIC
3HAHUS JUJIS pEIICHUS NPAKTUUYECKUX U y4eOHO-HCCIIEOBATEeNbCKUX 3a/ad B HM3MEHEHHOH,
HECTaHJAPTHON CHUTyaIllMl; YMEHHE CHCTEMAaTH3MPOBaTh M O0OOIIATH IONyYeHHBIE 3HAHUS.
N3yueHne mnpeamera Ha YriayOJIEHHOM YPOBHE IMO3BOJSET CHOPMHPOBATH Yy OOYHYaIOUIMXCS
YMEHHE aHaJIM3MpOBaTh, TIPOTHO3MPOBATH M OICHWBATh C TMO3WIIMHA JKOJOTHYECKOU
0€30IaCHOCTH MOCIIEACTBUS OBITOBOM U MPOU3BOICTBEHHOM /I€ATEILHOCTH YEIOBEKa, CBSI3aHHOMN
C TOJy4eHHeM, IPUMEHEHHEM U TiepepaboTKOil BEelecTB.

N3yuenne mnpeamera «XuMus» B 4YacTH (OPMHPOBAHUS Yy OOyUaIOUIMXCS HAYyYHOTO
MHUPOBO33PEHUS, OCBOCHHUS OOINEHAYYHBIX METOJOB TIO3HAHUS, a TaKKe MPAKTHIECKOTO
NPUMEHEHHs HayYHbBIX 3HaHUI OCHOBAHO HA MEXIIPEIMETHBIX CBS3SX C MpeaMeTaMu oOyacTen
€CTeCTBEHHBIX, MaTEeMaTHYECKUX M TyMaHHWTAapHBIX Hayk. [IpuMepHas mporpamma y4eOHOTO
npeamera «XHUMHUs» COCTaBJIeHA Ha OCHOBE MOJYJIBHOIO IMPHHLMIA MOCTPOCHUS Y4eOHOro
MaTepuaia, He ONpeaesseT KOJIMYECTBO YacOB HA M3ydyeHHEe y4eOHOro NpeaMera W KJacchl, B
KOTOPBIX TpeIMET MOXeT u3ydaTbcd. KypcMBOM B NpUMEpPHBIX YYEOHBIX Mporpammax



BBIACJICHBI JJICMCHTBI COACPIKAHUA, OTHOCAIIHUECA K PE3yJibTaTaM, KOTOPBIM 06yqafoumec;1
«I10JIy4aT BO3MOXHOCTb HAYUUTHCA.

[IpumepHass mporpamMma Y4YUTBHIBAET BO3MOXKHOCTh IIOJYYEHHUs 3HAHUM B TOM 4YHUCIE Yepe3
IIPAKTHUYECKYIO E€ATEIbHOCTh. B mporpamme coepkutcsi NpUMEpHbIN IepeueHb MPaKTHUECKUX
pabot. IIpu cocraBnenuu paboueil mporpaMMbl YYUTENb BIIpaBe BbIOpaTh U3 MepeyHs: padoThl,
KOTOpbIE CUMTAeT HamOoJee MeIecOO00pa3HbIMU, C YYETOM HEOOXOJUMOCTH JIOCTHUIKECHUS
MIPEAMETHBIX PE3YJIbTATOB.

ba3oBblii ypoBeHb

OCHOBBI OPraHUYECKON XUMUU

IlosiBneHue M pa3BUTHE OPraHUYECKOM XMMHUHM Kak HayKd. [Ipegmer opraHM4eckod XUMUHU.
MecTo u 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME €CTECTBCHHBIX HAYK.

XHMMHYECKOE CTPOCHHME Kak IIOPSAOK COCIUHEHHs aTOMOB B MOJIEKYJE€ COIJIaCHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOIO CTPOCHHS OpPraHMYECKHX
coenquHeHuil A.M. byrtnepoBa. VYriieponHblil ckelleT opraHuuyeckoil Mmosekyibl. KpaTtHocTb
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHO#l rpynme. IlpuHuumnel kiaccupukanuu
OpraHMYECKUX coenuHeHui. CucreMarndeckas MeXAyHapoAHas HOMEHKIATypa W IPUHIIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIUHEHUH.

Ankanbpl. CrpoeHue MoOJEKyabl MeTaHa. ['omonormyeckuil psn —ankaHoB. ['omoutoru.
Howmenknarypa. M3omepust yriepoiHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHMs (DU3MYECKHX
CBOMCTB. XMMHYECKHE CBOMCTBAa (Ha NpUMEpPEe MeTaHa M JTaHa): pPEaKUUH 3aMeLCHUS
(raJloreHMpoOBaHKE), JErHIPUPOBAHUS KaK CIIOCOObI IMOJY4YeHMs BaKHEHIIMX COEIMHEHHH B
OpraHMYeCKOM CHHTe3e. l'opeHue MeTaHa Kak OJHMH M3 OCHOBHBIX HCTOYHHMKOB TeEIUIa B
IOPOMBIIIJICHHOCTH M ObITy. HaxoxaeHue B mpupojie W INpUMeHeHHe ainkaHoB. [loHsTtue o
LUKJIOAJIKAHAX.

Ankensl. CTtpoeHue MOJIEKYNBI JTHieHA. ['omonmoruueckwit psyg ankeHoB. Homenkmarypa.
N3omepus yriaepoJHOTrO CKeleTa M IOJOKEHHMS KPaTHOW CBS3M B MOJIEKyJe. XHMHYECKUE
CBOMCTBA (Ha MpUMEpE PTHIICHA): PEAKIMH MPUCOEIUHEHUs (TAJIOTeHUPOBAaHNE, THIPUPOBAHUE,
TUpaTalys, THAPOTaTOreHUPOBaHKE) Kak crmocol momyueHus:  (QyHKIMOHAIBHBIX
MIPOU3BOIHBIX YTIIE€BOJAOPOJIOB, TOPEHUS.

[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAlPABJIEHUE €0 UCIIOIb30BAHMUS.

[TonmuaTUiIeH Kak KPYMHOTOHHAXKHBIM MPOAYKT XUMHUUYECKOTO MPOU3BOJICTBA.

[IpumeHeHue sTuIeHA.

Anxanuensl M kayuyku. IloHsTHe 00 ankagueHax Kak YIJIeBOJOpOJax C JIBYMsl JBOWHBIMU
cBs3simu. [lonumepusanus nuBuHMIA (OyTagueHa-1,3) Kak cnoco0 MoMydeHUs CHHTETUYECKOTO
Kaydyka. HarypanbHbII M CHHTETMYECKMM Kaydyku. BynkaHumsanus kaydyka. PesuHa.
[TpumeHeHre KaydyKa U pe3HHBI.

Ankunabl. CTpoeHHWE MOJICKYJIBI aleTuiaeHa. ['omoyiorudeckuii psg aikuHOB. HomeHkmaTypa.
W3omepust yriaepoiHOTO CKeJleTa M IOJIOKEHHsS KpaTHOW CBSI3M B MOJIEKyJe. XHMHUYECKHE
CBOICTBa (Ha MpUMepe aleTHIIeHA): PeaKINH IIPUCOETNHEHUS (ranoreHupoBaHue,
THJIPUPOBAHUE, THApATalysi, TUAPOraJlOTeHUPOBAHUE) KaK CIMOCOO MOJydeHHs MOJUMEpPOB U
JIpYTUX TOJE3HBIX MPONYKTOB. ['OpeHue areTrusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH I CBapKU U pe3Ku MeTauloB. [IpuMeHenue anerunexa.



Apensl. beH3051 Kak NpeACTaBUTENb APOMATUYECKUX YIIIEBOAOpOAOB. CTpoeHHE MOJEKYJIb
OcH301a. XWMHYECKHE CBOMCTBA: pEaKIMU 3aMelieHUs (TaJIOTeHUPOBAHKME) KaK CIoco0
IIOJIyUEHUSI XMMHMYECKUX CPEJICTB 3alIUThl PACTEHUM, NPUCOECAUHEHMS (IMIPUPOBAHUE) Kak
JI0Ka3aTeIbCTBO HEIPEIEIbHOTO XapakTepa OeH3omna. Peakuus ropenus. [Ipumenenne 6eH30a.

Cruptel. Knaccudukanus, HOMEHKIATypa, H30MepUs COUPTOB. MeETaHON M JTaHON Kak
IPEJICTAaBUTENIN IPENEIbHBIX OJHOATOMHBIX CHUPTOB. XHMHUYECKHE CBOICTBa (Ha HpUMEpe
METaHoJa M JTaHOJ]A): B3aUMOJACWCTBHE C HATPUEM KaK Crloco0 YCTAaHOBIICHUS HAIUYHUS
THJIPOKCOTPYIIIBI, PEaKiysi ¢ TajJoreHOBOJOPOJaMH KaK CIOCO0 MOJY4YEeHHs DPaCTBOPHUTENCH,
JIEeruaparanns Kak cIoco0 MOMy4YeHHs STWiIeHa. Peakius ropeHus: CHOUPTHI KaK TOIUIMBO.
[Ipumenenue MetaHona u 3TaHosa. dusnonoruueckoe AEWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOIb U TIULEPUH Kak MPEICTaBUTENN MPeesIbHbIX
MHOI0aTOMHBIX cIUpPTOB. KauecTBeHHas peakiyus Ha MHOTOATOMHbBIE CIIMPTHI U €€ IMPUMEHEHUE
JUTSL pacrio3HaBaHUs TIIMIEPUHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakTuueckoe mpuMeHeHue
STUJICHTJIMKOJIS U [JIMLEPHUHA.

@enon. CrpoeHue Mojekyasl (eHona. B3anmmMHOe BiHsHHE aTOMOB B MOJIEKylIe (EeHOA.
XHUMHUYECKHE CBOWCTBA: B3aUMOJCIHCTBHE C HATPUEM, THIPOKCHIOM HATpHs, OpOMOM.
[Tpumenenue penona.

Anpaeruasl. Merananb (popmanbiaerus)) M d3TaHanb (aueTaiabAerui) Kak Ipe/CTaBUTENN
OpelenbHbIX albJeruaoB. KadecTBeHHble peakiuu Ha KapOOHMJIbHYIO TIpymmy (peakuus
«cepeOpsiHOTO 3epKajiay, B3aumojnencTsue ¢ ruapokcuaom Menu (II) m ux nmpumeHenue nms
OoOHapy>KeHHsI TNpeNelbHbIX albJIETUJ0B B IPOMBIIUICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTh
anpaeruaoB. [I[pumenenue Gpopmanbaernia u aneranbIeTruia.

KapOoHOBBIE KHCIOTBI. YKCyCHasi KMCJIOTa KaK IMPEICTaBUTENb NPEICIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA (Ha NMPHUMEPE YKCYCHOW KHCIIOTHI): pEakIUH C
MeTaJlJlaMl, OCHOBHBIMM OKCHJAMH, OCHOBaHHUSIMH U COJSIMH KaK MOATBEPXKICHHUE CXOJCTBA C
HEOPraHMYeCKUMH KHUCIoTaMHu. Peakuus sTepudpuKanuu Kak CIOCO0 TMOTY4EHHUS CIIOKHBIX
a¢upos. [Ipumenenne ykcycHoi kucnoTsl. [IpeacTaBienne o BHICIINX KapOOHOBBIX KHCIOTAX.

Cnoxuble 3¢upel u xupbl. CioxxkHble 3(QUpPBl KaK HPOAYKTHI B3aUMOJEHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. IIpuMeHeHMe CIOXHBIX 3(GUPOB B MNUIIEBOH U MapproMepHOH
MPOMBIIIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacTuTenbHble M JKMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHME pacTUTENBHBIX XHPOB Ha
OCHOBaHMHU HX HempenenbHOro xapakrepa. IlpumeHnenue >xupoB. ['maponn3 WM OMBUIEHHE
KHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYyYeHUs COJel BBICHIMX KapOOHOBBIX KHCIOT. MbL1d
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIiye cBOCTBa MbLIA.

VYrnesonsl. Knaccudukanus yrieBomoB. Haxoknenwe yrieBomoB B mpupoje. [noko3a Kak
anbaerunocnupt. bpoxenue rimoko3sl. Caxaposza. I'maponns caxapo3sl. Kpaxman u nemntosnosa
KaK OMOJOTMYECKHE MOJUMEpPhl. XMMHUYECKHE CBOICTBa Kpaxmaja WU IeJUT0JIO3bI (THIPOJIH3,
Ka4yeCTBEHHasl peakiys ¢ 0J0M Ha KpaxMall U ee IMpUMEHEHHE JJIs1 OOHapyKeHHUs Kpaxmaia B
nponaykrax nutanus). Ilpumenenue u Ouonormueckas poib yrieBojoB. [lonstue o006
UCKYCCTBEHHBIX BOJIOKHAX Ha MpPHUMeEpEe alleTaTHOrO BOJOKHA. MeHTudukanus opraHHYecKuX
coenuHeHul. ['eHeTHueckas CBA3b MEXIy KJacCaMU OPraHUYECKUX COeAMHEHUH. Tumbl
XUMHUYECKHUX PEAKIMHA B OPraHN4E€CKON XUMHUHU.

Amunokuciaorel u Oenku. CoctaB u HOMCHKIJIaTypa. AMHWHOKHCIOTBI KakK aM(I)OTepHBIC
OpTraHU4Y€CKUC COCINHCHUA. HeHTI/I)IHaSI CBs3b. bumojormdeckoe 3HAUYCHUE 0-aMHHOKHCIOT.
O6nactu MNPUMCHCHUA aMUHOKHCJIOT. benku xak MMpUPOAHBIC 6I/IOHOJ'II/IMepBI. CocraB u CTPOCHUC



0enkoB. XMMHYECKUE CBOMCTBA OENKOB: TUAPONU3, AeHaTypauus. OOHapyxeHHe OENKOB Ipu
IOMOIIM Ka4eCTBEHHBIX (LBETHHIX) peakuuii. llpeBpamieHns OeTKOB NMHIIM B OpraHU3Me.
Buonornyeckue pyHKunun O6EIKOB.

TeopeTnuecknue OCHOBbI XUMUHU

Crtpoenue BemiectBa. COBpeMEHHAass MOJENb CTPOCHMSI aToMa. DJEKTPOHHAas KOHpurypamus
atoma. OcHOBHOE M BO30OYXICHHBIE COCTOSHUS aTOMOB. Kiaccupukamuss XUMHYECKHX
3JIEMEHTOB (s-, P-, d-3meMenTh). OCOOCHHOCTH CTPOCHHUS SHEPreTHUSCKUX YpOBHEH aroMoB d-
aneMeHToB. llepuoanueckas cucrema xumuueckux anemMeHToB .M. Menneneesa. duznueckuii
cMmbica [lepuoamyeckoro 3akona .M. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COCIMHEHHHM MO MepuojaM M Tpynmnam. IJIEKTPOHHas MpUpoja
XUMHUYECKON CBSI3U. OJIEKTPOOTPULATENILHOCTh. BHIbI XuUMUYECKOW CBsI3M (KOBaJE€HTHas,
WOHHAs, METAJUTMYecKasi, BOJOPOJIHAs) M MEXaHU3Mbl e¢ oOpa3oBaHus. Kpucramimdeckue u
amop¢Hble BellecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJEKYJsApHas, HMOHHas,
METAJITMYeCKas). 3aBHCHMOCTh (PU3NYCCKUX CBOHCTB BEIIECTBA OT THUIA KPHUCTAJUTHUECKOM
pemietku. [TpyunHBl MHOrOOOpa3us BEIIECTB.

Xumuyeckue peakiuu. ['oMoreHHele U reTeporeHHbie peakuuu. CKOPOCTh peakluu, ee
3aBUCHUMOCTh OT pa3JIM4HbIX (PAKTOPOB: IMPHUPOJABI PEATUPYIOLIUX BEIIECTB, KOHLEHTPaLUU
pearupyromux BeIIeCTB, TeMIepaTyphl, IUIOMAAN PEAKIMOHHON MOBEPXHOCTH, HaIMUUs
KaranuzaTtopa. Posb KaTtaau3aTopoB B IPUPOJIE U MPOMBIIIJIEHHOM TTpou3BoacTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIICHHE TMOJ JEHCTBUEM pa3INYHbIX (AaKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WJIM NPOIYKTOB PEaKIMH, JABJIICHHE, TEeMIeparypa) IJs CO3JaHHs
ONTHUMAJIBHBIX YCIOBUN MPOTEKAHUS XMMHUYECKUX TporeccoB. JlucnepcHsie cuctemsl. [lonarue
0 koyonaax (3onu, renu). Mcrunabie pacTBOpbl. Peakumu B pactBopax anekTpoiuToB. pH
pacTBOpa Kak IIOKa3aTelb KUCIOTHOCTU cpeabl. l'maponu3 coneil. 3HayeHue ruapolivsa B
Ouosiornueckux OOMEHHBIX Tpoleccax. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE pEaKlUU B
NpUPOJE, MPOU3BOJCTBEHHBIX MpOIEccCax U KU3HEAEATEIBHOCTH OpPraHu3mMoB. OKUCIUTENBHO-
BOCCTAHOBHUTEIILHBLIE CBOMCTBA MMPOCTBIX BCIICCTB — MCTAJJIOB T'JIAaBHBIX U IMOOOYHBIX MOATPYIIIT
(Menp, >Kene30) M HEMETAJIOB: BOJOPOJa, KHCIOpOAa, TajJoreHOB, Cepbl, azoTa, (ocdopa,
yriaepoaa, kpemHus. Kopposust MeramioB: BUAbl KOPPO3UH, CIOCOOBI 3alllUThl METAIJIOB OT
KOpPpPO3UH.  ODJIEKTPOJIM3  pacTBOPOB U  paciuiaBoB. [IpuMeHeHwe  aekTpoiuza B
MPOMBIINIJICHHOCTH.

XuUMUs U )KU3Hb

Hayunble MeTonpl mo3HaHust B XuMuM. Mcrounukum xumudeckoil wuHpopmanuu. Ilounck
uH(pOpMallUu MO Ha3BaHWM, UACHTU(DUKATOpaM, CTPYKTYpHBIM (opmynaM. MoxaenupoBaHue
XUMHYECKHX IPOLECCOB W SIBICHMN, XMMHYECKMH aHAIN3 M CHHTE3 KaK METOJbl HAy4YHOTO
MO3HAHUS.

Xumusa u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MHUHEPAJIbHBIE BOJIBI.
[TpoGrieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpenHble MPUBBHIYKU U
(bakTophl, pa3pymalinue 310poBbe (KypeHHe, YHOTpeOJeHUEe ajKoroJis, HapKOMaHUs).
PannonansHoe muranue. [Tuiessie 1o0aBku. OCHOBBI MUIIEBOM XUMHUH.

XvMus B TOBCEIHEBHOW >XM3HH. Morwmue u yuctsmue cpeacrBa. CpeactBa O0pbrObI ¢
OBITOBHIMH HACEKOMBIMHU: PENEJUICHTHI, HWHCEKTUIUIbI. CpencrTBa JTUYHOM THUTHEHBI U
kocMmeTHku. [IpaBuna Ge3omacHoi pabOTHl ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHH.

XHUMHS U CEJIbCKOE X03MCTBO. MUHEpanbHbIE U OPTaHUYECKUE YI0OpEHNs.
CpencTsa 3alluThl PaCTEHUIA.



Xumuss U dHepretuka. IIpupoaHbIE MCTOYHUKHM YIVIEBOXOPOAOB. lIpUponHBIi M IONYTHBIN
He(TsIHOM Ta3bl, WX cocTaB W wucnoib3oBanue. CoctaB HehpTH W ee TmepepadoTKa.
Hedrenponykrel. OkranoBoe umcino OensuHa. OxpaHa OKpyXKalomed cpensl  IpH
HedTenepepabOTKe U TPAHCIIOPTUPOBKE  HEPTENPONYKTOB.  AJIbTEpPHAaTUBHbIE  HCTOYHUKHU
SHEPIHUHU.

Xumus B crpoutenscTse. LlemenT. beton. Ilog0op onTUManbHBIX CTPOUTENBHBIX MaTEpHAOB B
IIPAKTUYECKOHN JESATEIbHOCTH YEJI0BEKa.

XuMHUSL U DKOJOTHs. XUMMUYECKOE 3arpsi3HEHHE OKPYXKAIoLIeH cpeasl U ero MHOoCIEICTBHSL.
Oxpana rugpocdepsl, TO4BbI, aTMochepsl, (Iopsl U PayHbI OT XUMHUUECKOTO 3arpsS3HEHUSI.

Yriay0JieHHbIH YPOBEHD

OCHOBBI OPraHNYECKON XUMHUH

IlosiBneHne M pa3BUTHE OPraHUYECKOM XMMHUM Kak HayKu. [Ipeamer opraHmyeckod XUMUHU.
MecTo M 3HaueHME OpPraHMYECKOM XUMHUM B CHCTEME ECTECTBEHHBIX HayK. B3aummocssa3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHMMHYECKOE CTPOCHME KakK TIOPSAOK COCIMHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHMUYECKOIO CTPOCHHS OpPraHMYeCKHX
coequHeHuil A.M. byrtnepoBa. YrieponHblil ckeleT opraHuMueckoil MoJekyisbl. KpaTtHocTb
XUMHYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOCHHMS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHoil rpynme. IlpuHuunel kiaccupukanuu
OpPraHMYECKUX COeTUHEHHH. MexIyHapoaHas HOMEHKJIAaTypa M NPUHIUIBI 00pa3oBaHUs
Ha3BaHUI OPraHUYECKUX COCIUHEHUM.

Knaccupukamuss u  0COOGHHOCTH  OpPraHMYECKHMX  peakiuid. PeakiuoHHBIE  HEHTPHI
ITepBoHavanbHBIE MOHATUSA O TUIIAX U MEXAaHU3MaX OPraHUYECKUX peakuui. ['oMonnTudyeckuili u
TETEPOTUTUYCCKANA Pa3pblB  KOBAJECHTHOM XHUMHYECKOW CBs3u. CBOOOTHOPATUKAIBHBIA U
MOHHBIA MexaHu3Mbl peakuuu. [TonaTue o Hykieodpune u anekTpoduie.

AJnkaHbl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJBl METaHa. Sp3-TMOpUIu3aIus
opbutaneii aromoB yriepoga. ['omosornuyeckudt paag v odmas QGopmyna  alKaHOB.
CucremaTnueckasi HOMEHKJIATypa aJKaHOB M pagukaioB. M3omepus yriepomHOro Ckenera.
®usnyeckue CBOMCTBA AJIKAHOB. 3aKOHOMEPHOCTHM HW3MEHEHHUs (DU3MYECKUX CBOWCTB.
XVWMHYECKHE CBOMCTBA  QlIKaHOB: TaJIOTEHUPOBAHME, JETMIPUPOBAaHUE, TEPMHUYECKOE
pa3io’keHue, KPEeKUHI KaK CIOCOObI MOJyYeHUS BAXKHEHIIMX COEIMHEHUN B OpPraHM4ecKOM
cuHTe3e. ['opeHne ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IIPOMBIIIIECHHOCTH U
ObITy. M30Mepu3anus kak crocod MoixydeHHs BbICOKOCOPTHOro OeH3uHa. MexaHu3M peakiuuu
cBOOOTHOpauKaibHOTrO 3aMenieHus. [lomyuenue ankanoB. Peakuus Bropua. Haxoxnenue B
MPUPOJIE U MPUMEHEHHUE AJIKaHOB.

[uxnoankanpl. CTpoeHHEe MOJEKyn HHKIoamkaHoB. OOmas dopMmyna IUKIOATKAHOB.
Homenkmnarypa  mukinoankaHoB.  M3omepusi  IHUKIOATKAHOB:  YIIEPOAHOTO  CKEJeTa,
MEXKJIacCcoBasi, MPOCTPaHCTBEHHAs (IUC-TpaHc-m3oMepus). Crienndrka CBONCTB MUKIOATKAHOB
C MaJIbIM pa3MepoM IMKJIIa. Peakiuu nprucoeInHeHus U paAUKAIbHOTO 3aMeIICHHUS.

AJKeHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIIbI ITHIIEHA. SP2-THOpUIU3aAIIHS
opOutaneit atomoB yriepoaa. [Iu- u Curma-cBsizu. ['omonmoruueckuii psan u obmas (opmyina
ankeHoB. HomeHknarypa ankeHoB. M3oMepusi alKeHOB: YIJIEPOJHOTO CKENETa, IOJOKEHUs
KpaTHOW CBSI3U, NPOCTpaHCTBEHHas (IMC-TpaHC-U30MEpHsi), MeXKiaccoBas. dusznueckue
CBOWCTBA aJIKEHOB. Peakiuu »1IeKTpOMIBHOTO TNPUCOEAUHEHHUS Kak CIoco0 MOJTyYeHUs



(GYHKIIMOHATBHBIX MPOU3BOJHBIX YIiIeBoA0po0B. [IpaBuino MapKoBHHUKOBA, €r0 3JIEKTPOHHOE
o0ocHoBaHue. Peaknuu okucieHus M nonuMepusanuu. [lonusTHiIeH Kak KPYMHOTOHHAKHBIN
MPOIYKT XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBINIUICHHBIE B TAOOPATOPHBIE CIIOCOOBI TOTYyYEHUS
ankeHoB. [IpaBuiio 3aiinieBa. [IpuMeHeHue aakeHoB.

Ankanuensl. Knaccudukaruys ankaaueHOB IO B3aMMHOMY PAaCIIOJIOKEHHIO KpPaTHBIX CBS3EH B
Mosiekyine. OCOOCHHOCTH JJIGKTPOHHOTO U TMPOCTPAHCTBEHHOTO CTPOCHUS COMPSKEHHBIX
ankagueHoB. OOmas Qopmyna ankaaueHoB. HomeHknaTypa ©  W30MepHUs aJKaJMCHOB.
@u3nyeckue CBOWCTBAa  ANKaAUMEHOB. XMUMHUYECKME CBOMCTBA  QJKAJHEHOB: pPEaKUUU
MIPUCOCIUHEHHS (TUAPUPOBAHUE, TAIOTCHUPOBAHUE), TOpeHUsT U nojauMepusannn. Bxiag C.B.
JlebeneBa B TOJIy4eHHE CHHTETUYECKOrO Kaydyka. Bynkanuzamuss kayuyyka. PesuHa.
MHoroo0pa3ue BHJIOB CHHTETHYECKHX KaydyyKOB, MX CBOWCTBAa M HpuMeHeHHe. I[lomydeHue
aJIKaJuCHOB.

AnkuHbl.  DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl —aleTUieHa. Sp-
ruOpuu3anys opouTaneit aromoB yriepoaa. 'omonoruueckuit psa u oomas GopMysia aJKuHOB.
Homenknarypa. M3omepus: yriepoIHOro CKelleTa, MOJO0KEHU KPaTHOW CBSI3H, MEKKIIACCOBAs.
dusnueckue CBOWCTBA AIKWHOB. XMMHUUECKUE CBOWCTBA aJIKWHOB: PEaKIUK MPUCOEAUHEHHS KaK
Croco0 MoJyyeHus MMOJIMMEPOB U JPYTUX IMOJIE3HBIX NPOAYKTOB. Peakuuu 3amemienus. ['openue
alleTUiIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM ISl CBapKU M PE3KH METaJJIOB.
[Tony4yenue aneTuieHa MUPOIM30M MeTaHa U KapOuIHBIM MeTo1oM. [IpuMenenne aneruieHa.

Apensl. Hcropust oTkpbiTusi OeH30i1a. COBpeMEHHbIE MPEACTABIEHUS OO0 3JIEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuM OeH3ona. M3omepuss W HOMEHKJIaTypa TOMOJIOTOB O€H307a.
O6mas dopmyna apenoB. duszmyeckue cBOMCTBa OeH30j7a. XMMHUYECKHE CBOMCTBA OeH307a:
peakuMy 3NEeKTPO(UIBHOTO 3aMelleHHs (HUTPOBAaHUE, TaJOreHUPOBaHME) Kak CHocod
NOJYYCHUsI XUMHUYECKUX CPEJACTB 3allUThl PACTEHH; TNPUCOSAMHEHUS (TUAPUPOBAHUE,
raJJoreHUpOBaHUE) KaK JIOKA3aTeIbCTBO HEMPEIEIBHOrO XapakTepa OeH3omna. Peakius ropeHus.
[Tonryuenue 6en3ona. OCOOEHHOCTH XMMUYECKUX CBOMCTB ToJIyosa. B3auMHoe BiusiHUE aTOMOB
B Monekyne Tomyona. OpueHTanoHHbIe >(QQekTsl 3amectuteneil. [IpumeHeHne romosoros
OeHsona.

Cnuptsl. Knaccuduxanus, HomeHknarypa cnuptoB. ['omonornueckuii paa u odmas gopmyna
IpEIEIbHBIX OJHOATOMHBIX cnupToB. M3omepus. @Pusnueckue CBOWCTBA IPEAEIBHBIX
OJIHOATOMHBIX CHUPTOB. BojgoposiHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha (pU3NUYECKUe
CBOWCTBA CHUPTOB. XHUMHYECKHE CBOMCTBA: B3aMMOJEHCTBHE C HAaTpHUEM Kak CHocod
YCTAHOBJICHMS] HAJM4YMs THJIPOKCOTPYMIbI, C TaJIOT€HOBOJOPOAAMU KaK CHOCO0 MOJIydyeHUs
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYJISIpHAss ~ AeruapaTanus. Peakius ropeHus:  CIHUpTHI
kak TomuuBo. llomydeHue sTaHONa: peakuust OpOKEHUS TIIOKO3bl, THUApATalds ITUIICHA.
[Ipumenenne MmetaHona W dTaHosa. Pdusnonoruueckoe AEHCTBUE METaHOJA M JTaHOJIA Ha
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOAb W TJIUIEPUH Kak MPEJCTaBUTENU MpPeAeTbHBIX
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiyusi HAa MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUTSL paclio3HaBaHUs TIIMIEPUHA B COCTaBE KOCMETHYECKHUX cpencTB. [IpakTuueckoe mpuMeHeHne
STWJIEHTJIMKOJIS U [NINLEPHUHA.

@®enon. CtpoeHue MoseKynbl ¢eHona. B3anMHoe BiIMsSHHE aTOMOB B MOJIEKyle (eHoua.
®dusnueckue cBoicTBa (eHoma. XUMUYECKHE CBOWCTBA (pEaKIMU C HATPHUEM, THUIAPOKCHIOM
HaTpusi, 6pomom). [Tonyyenue penona. [lpumenenue genona.

Anpaeruapl U KeToHbl. Knaccudukanus anpaerugioB U KeToHOB. CTpoeHHe mpeaenbHbIX
aTBACTUNIOB. ODJEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE KapOOHWUJIBHOW  TPYIIIHL.
['omonoruyeckuit psia, obmias ¢popMyna, HOMEHKIATypa U U30MEPUS MPEACTbHBIX albJCTHI0B.



@u3nyeckue CBOMCTBA NPEAECIBHBIX aAIbACTHMAOB. XHMHUYECKHE CBOMCTBA NPEACIBbHBIX
aJbJACTUIOB. TUIPUPOBAHME, KAYECTBEHHBIC PEAKIMH Ha KapOOHWIBHYIO Tpynmy (peakius
«cepeOpsiHOro 3epKana», B3aumozeicteue ¢ ruapokcugoM Meau (II)) m ux npumenenue ans
OOHapy)XCHHUS TPEIeIbHBIX aJIbJICTUIOB B IPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyueHue
MpeeNIbHBIX albJACTUIOB: OKHCIIEHHE CIUPTOB, TrUjpataius auneruieHa (peakuus Kydeposa).
TokcuunocTh anpaerunioB. [IpuMeHenune ¢dopmanbaeruga W amneTaibaeruia. AIETOH Kak
MPECTaBUTENIb KEeTOHOB. CTpoeHue MoJeKkynbl arneroHa. OCOOCHHOCTH pPEaKIMH OKHCICHUS
anerona. [Ipumenenue aneroHa.

KapOonoBeie kucinotsl. Kiaccudukanuss 1 HOMEHKIAaTypa KapOOHOBBIX KHCIOT. CTpoeHue
MPEIeTbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOU Tpymiibl. ['oMosiorudeckuit psin v o0miast popmysia mpeaeTbHbIX 0JTHOOCHOBHBIX
Kap60HOBBIX KUCIOT. PU3nUecKue CBOUCTBA NpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT.
XUMHUYECKUE CBOWCTBA TMPENEIBbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT (peakiuu C
METajllIaMH, OCHOBHBIMH OKCHJAAaMH, OCHOBAHHUSIMH U COJI?IMI/I) KaK IOATBCPKACHHUE CXOACTBA C
HEOPraHMYECKUMH KHUCIIoTaMHu. Peakums dtepudukanuum u ee oOparumMocTs. BrwmsHue
3aMECTUTEJIE B YIJIEBOJOPOJHOM paJHMKaie Ha CHUIy KapOOHOBBIX KHUCIOT. OcoOEHHOCTH
XUMHYECKMX CBOMCTB MypaBbUHOW KHUCIOTHL. [loiiyueHHe TpeaenbHbIX OJHOOCHOBHBIX
Kap6OHOBI)IX KHCJIOT: OKHCJIICHHC aJIKaHOB, QaJIKCHOB, IICPBUYHBLIX CIHUPTOB, aJIbJACTHUI0B.
BaxHnelime mnpeacTaBuTeNM KapOOHOBBIX KHCJIOT: MYpaBbHHAs, YKCyCHas ¥ OEH30MHasl.
Bricine MNpeaAcCIbHBIC W HCEIPCACIILHBIC Kap6OHOBI>IC KHACIOTEL. Onrudeckas HN30MCpH.
AcumMeTpruecKHii aToM yriiepoaa. [lpumeHeHne KapOOHOBBIX KHCIIOT.

Crnoxnble 3gupsl U xkupbl. CTpoeHHE M HOMEHKJIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
u3oMepust ¢ KapOOHOBBIMM KucioTaMu. CriocoObl MOTyYeHHs CIIOXKHBIX 3¢dupoB. OOpaTUMOCTh
peakuuu stepudukanuu. IIpumeHeHue ClOXHBIX 3(UPOB B MNUIIEBOH U MapproMepHOH
IPOMBIIIICHHOCTH. JKHUPBI KaK CIOKHBIE 3(UPHI INIMIEPUHA U BBICIINX KapOOHOBBIX KHUCIIOT.
PacTuTenbHble W JKMBOTHBIE JKHUPBI, UX cocTaB. DU3NUECKHE CBOWCTBA >KMPOB. XUMUYECKHE
CBOICTBa XHUPOB: TUIPUPOBAHHUE, OKUCJIEHUE. ['MAPOIN3 WM OMBUICHHE >KHPOB KaK CIOCOO
HPOMBIIIJICHHOTO MOJy4eHHs COJIeH BBICIIMX KapOOHOBBIX KUCHOT. [IpumenHeHue xupoB. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. Moromiye cBOcTBa MbLIA.

VYrnesonpbl. Knaccudukarust yrieBonoB. dusnyueckre CBOWCTBA W HAXOXKJIEHHUE YTIEBOJOB B
npupone. ['moko3a kak ampaerngocnupT. XUMHUYECKHE CBOMCTBA IUIIOKO3BL: allMJIMPOBAHUE,
ANKWINPOBaHWE,  CIUPTOBOE U MOJIOUHOKHCIOE  OpokeHHe.  DKCHepUMEHTalbHbIE
JI0Ka3aTeNNbCTBA HAJIUYUS ajdbJACTUAHON M CIHUPTOBBIX I'PYMNI B II0K03€. [lomyueHue riokos3sl.
®pykTo3a Kak H30Mep TIIOKO3bl. Pubo3a u pe3okcupubo3a. BakHeiimme nucaxapuibl
(caxapo3sa, JaKTO3a, ManbTO3a), UX CTpOoeHHE U (u3nveckue cBoiicTBa. ['maponus caxapossl,
JaKTO3bl, MalbTO3bl. Kpaxman u nesmiosio3a Kak OHOJIOTMYECKHE TONUMEPBl. XHMHUYECKHE
CBOICTBa Kpaxmaia (TUApPOJIN3, KaueCTBEHHAs peakliis ¢ MOJOM Ha KpaxMmall U €€ IPUMEHEHNE
JUIsl OOHapy>KeHHUsi Kpaxmaja B MPOJAYKTaxX MUTaHUS). XHUMHUYECKHE CBOWCTBA IIEJLIIOJIO3bI:
THJIPOJIN3, 00pa3oBaHUE CIOXKHBIX 3¢HUpoB. [IpuMeHeHne u OuMoOIOTrHYEcKass PoJib YIJIEBOOB.
OxkucneHue yriaeBoi0B — UCTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEPE alleTaTHOTO BOJIOKHA.

Unentudukanuss OpraHudecKux coenuHeHuid. [eHeTwueckas CBs3b MEXKIy KlaccaMu
OPraHUYECKUX COCTUHEHUH.

Awmwunbl. [lepBuuHble, BTOpUYHBIC, TpPETHYHbIE aMHuHBL. Kiaccudukamus amMUHOB IO THITY
VIJIEBOJOPOAHOTO  paJuKala M YUCIY AaMUHOTPYNNI B MOJIEKyJe. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MPEACIbHBIX aMUHOB. @U3NYECKHE CBOWCTBA AMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHMS: PEAKIUU C BOAOW, KuUciIoTamu. Peakinus ropeHus. AHWIMH Kak



IpEeJCTaBUTENb apOMaTHUeCKuX aMMHOB. CTpoeHne aHuinHa. [IpuunHbl ocnabiaeHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHCHUH C aMUHAMU IIPEIENBHOIO psfa. XUMUYECKUE CBOMCTBA aHUIINHA!
B3aUMO/ICHCTBHE C KHCIOTaMH, OPOMHOM BOI0H, okucieHue. [loayyenne aMuHoOB
AIKWIMPOBAaHUEM aMMHAaKa M BOCCTAaHOBJIICHHMEM HUTPOIPOM3BOAHBIX YIIIEBOAOPOAOB. Peakius
3unuHa. [IpuMeHneHne aMHHOB B (papMameBTUYECKON MPOMBIIIICHHOCTH. AHUJIMH KaK ChIpbe
JUIsl IPOU3BOJICTBA aHWJIMHOBBIX Kpacutesei. CUHTE3bl HA OCHOBE aHUJIMHA.

AmwuHOKUCHOTH 1 Oenku. CocTaB M HOMeHKIarypa. CTpoeHne aMUHOKUCIOT. I oMooruueckuit
pSI TIpeAesIbHBIX aMUHOKHUCIOT. M3oMepust mpeenbHbIX aMUHOKUCTOT. du3nyueckre CBONCTBA
MpPEACIbHBIX aMUHOKHCIOT. AMHMHOKHCIOTHI KaKk aM(OTEpHbIE OPTraHMYECKHE COCAMHEHUSI.
Cunre3 nentunoB. Ilenrtmanas cBiI3b. buonormdueckoe 3HadueHHE o-aMUHOKHCIOT. O0nact
MIPUMEHEHUS] aMUHOKUCIIOT. benku kak nmpupoanpie OnonosuMepbl. COCTaB U CTPOCHHUE OEITKOB.
OcHOBHBIE aMUHOKHCIIOTHI, OOpa3yromue Oelku. XUMHUYECKHUE CBOWCTBA OCIKOB: THIPOJIH3,
JIeHaTypalusi, KauecTBEHHbIC (IIBETHBIC) peakiuu Ha Oenku. [IpeBpamieHuss OEIKOB NMUINK B
opranusme. buosmornueckue QpyHkiuu 6enkoB. JJocTHkeHUs] B M3YyYEHUU CTPOEHHUS U CHHTE3a
OEJIKOB.

A3oTcozepKalue TreTepOoLUKINYecKue coeauHeHus. [luppon W nUpUAMH:  3IEKTPOHHOE
CTPOCHHE, apOMAaTHUYECKUU XapakTep, pa3jnyue B IMPOSBICHUM OCHOBHBIX CBOMCTB.
HyxnenHoBble KUCIIOTBI: cOCTaB M cTpocHHE. CTpoeHHe HYyKIeoTHUAOB. COCTaB HYKJIEHHOBBIX
kucnot (JAHK, PHK). Posnb Hyk1€MHOBBIX KUCIIOT B )KU3HEAESTEIbHOCTH OPIaHU3MOB.

Bricokomonekynsipable coeiuHeHns. OCHOBHBIE MOHATHS BBICOKOMOJIEKYJSPHBIX COEIMHEHUM:
MOHOMEp, IOJUMep, CTPYKTYpHOE 3BEHO, CTelneHb noiauMmepusanuu. Kiaccuduxanus
nosuMepoB. OCHOBHBIE CIIOCOOBI IOJIYUYEHUS! BBICOKOMOJIEKYJIAPHBIX COEAMHEHMM: peakuuu
NOJIMMEpHU3aM U NoJuKOHAeHcauuu. CTpoeHHEe M CTPYKTypa IOJUMEPOB. 3aBUCUMOCTH
CBOMCTB IIOJIUMEPOB OT CTPOCHUS MOJIEKYJI. TepMOILIACTUYHBIE U TEPMOPEAKTUBHBIE TIOJIUMEPHI.
ITpoBopsiume  opranuudeckue nonumepel. KommosutHele  marepuanbsl.  [lepcnexkTuBbl
UCIIOJIb30BaHUsl KOMIO3UTHBIX MarepuasioB. Kiaccudukamus BosiokoH. CHHTETHYECKHE
BosiokHa. [lonmadupHble W monuamuaHbIE BOJIOKHA, MX CTpoeHHe, cBoicTBa. IIpakruueckoe
HCIIOJIb30BaHNE BOJIOKOH. CHHTETMYECKHE IUIEHKH: M30JIALHUs U1 IPOBOJOB, MEMOpaHbl AJis
OTIPECHEHUS BOJIbl, 3AIIUTHBIC TUIEHKU JJIsi aBTOMOOMIIEH, MIaCThIpH, XUPYPIUYECKHE MOBSI3KH.
HoBble TEXHOIOTMH JaNbHENIIETO COBEPIIEHCTBOBAHMS MIOJMMEPHBIX MaTEPHAIOB.

TeopeTnueckne OCHOBBI XUMUU

Crpoenue BemectBa. CoBpeMeHHas MoJielb CTpoeHUs aToMa. Jlyanusm anextpoHa. KBaHToBbIE
yucia. Pacnpenenenue 371€eKTPOHOB 0 SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUM C IPUHIIUIIOM
HauMEHbIIEeH 5Hepruu, npaBwioM XyHaa W npuHuunom Ilaymu. OcoOeHHOCTH CTpOEHHS
HHEPreTUYECKUX YpOBHEH aromMoB d-aieMeHTOB. OJEKTpOHHas KOHQUTypalus aroma.
Knaccupukaius XMMHYECKHX 3J€MEHTOB (s-, P-, d-smemenTtbl). OCHOBHOE M BO30YXKIEHHBIC
COCTOSIHUSI aTOMOB. BaneHTHble a5ekTpoHbl. [lepuoanueckas cucreMa XMMHUYECKHUX AJIEMEHTOB
.M. Menneneea. @usznveckuii cmoica [lepuoanyeckoro 3akona [[.M. MenneneeBa. [Tpuunabl
Y 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB 3JIEMEHTOB M UX COESAMHEHMH IO MEPUOJIaM U TpYIIIaM.
MupoBo33peHueckoe W HaydyHoe 3HaueHwe Ilepmommueckoro 3akona J[.MI. MeHnneneesa.
ITporno3sl .M. MenneneeBa. OTKpbpITHE HOBBIX XHMHUYECKUX DJJIEMEHTOB. OJIEKTPOHHAas
IpUpoa  XUMHUYECKOH  CBSI3U.  ODJEKTPOOTpulaTeNbHOCTh.  KoBaneHTHass  CBsi3b, €€
Pa3sHOBUIHOCTH M MEXaHU3Mbl 00pa3zoBaHMsA (OOMEHHBIH W JIOHOPHO-AaKLENTOpHBIN). MoHHas
CBs13b. MeTayunueckasi cB3b. BomopoaHas cBsizb. MexMONEKYISIPHBIE B3aUMOJICUCTBHUS.

Kpucrannumueckue u amop¢Hble BemiecTBa. THIBI KPUCTAJUIMUECKHUX pELIETOK (aToMHaf,
MOJIEKYJISIpHAsi, HIOHHAs, METAJUINYeCcKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILIECTBA OT THUIIA



KpUCTaTH4ecKoi pemetku. [Tpuunabl MHOrooOpasus BemecTB. COBpeMeHHbIE MPEICTaBICHUS
0 CTPOEHUHU TBEPABIX, )KUIKUX U Ta3000pa3HbIX BemecTB. JKuakue KpucTauisl.

Xumuyeckue peakuuu. ['oMoreHHele W rereporeHHele peakuuu. CKOpPOCTb peakluu, ee
3aBHCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: MPHUPOJBI PEArUPYIOMIUX BEIIECTB, KOHIECHTPAIUU
pearupyomux BellecTB, TeMmeparypsl (mpaBwio Baur-I'opda), miomann peaknunoHHON
NOBEPXHOCTH, HAIUYMs KaTajau3aTopa. OHEpPrHs aKTUBalMHM. AKTUBHPOBAHHBIN KOMILIEKC.
KaranuzaTope! 1 katanus. Posib KaTanm3aTopoB B IPUPOJIE U IPOMBIIUIEHHOM ITPOU3BOJICTBE.

[TonsiTie 00 SHTANBIUK M IHTponUU. DHeprus ['nb6ca. 3akoH ['ecca W creacTBUS U3 HETO.
TernoBble APQPEKTh XUMUUECKUX peakuuid. Tepmoxumuueckue ypaBHeHHA. OOpaTuMocTh
peakiuii. Xumuyeckoe paBHoBecue. (CMelleHHE XUMHYECKOIO pPaBHOBECHs O] JAEHCTBUEM
pa3MYHBIX (AKTOPOB: KOHIEHTpPAlMM pEarcHTOB WM NPOAYKTOB PpEaKIUH, JaBICHHUSA,
Temreparypbl. Posib cMelieHus: paBHOBECHSI B TEXHOJIOTMUECKUX MPOIIeccax.

Hucnepcuble cucremsl. Komnouansle cucrtembl. McrtunHble pacTBOopbl. PacTBopenue kak
¢uznko-xumuueckuit nmpouecc. CrnocoObl BbIpaXKeHUs KOHLEHTPALUU PACTBOPOB: MaccoBasi 10JIs
pPAcTBOPEHHOI'O BEILIECTBAa, MOJIAPHAs M MOJSUIbHAs KOHUEHTpauuu. TUTp pacTBopa H
TUTPOBAHUE.

PeaKIII/II/I B paCTBOpax 3JICKTPOJIHUTOB. KauectBeHurnie PCaKMu Ha MOHBI B PaCTBOPEC. Kucnoruo-
OCHOBHBIC B3aUMOJICHCTBUSI B pacTBopax. AmdorepHocTh. HMOHHOE TPOU3BEIACHUE BO/IBI.
Bomoponusiii  mokazarens (pH) pactBopa. ['maponus comeil. 3HaueHue TuIposid3a B
OHMOJIOTMYECKHX OOMEHHBIX Tmpolieccax. [I[puMeHeHre ruIpoin3a B IPOMBIIIIICHHOCTH.

OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOICTBEHHBIX

mporeccax W KU3HENEATETbHOCTH  OpraHu3MoB.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIN
noteHuuan cpeasl. uarpamma I[1yp6s. [ToBeaenne BemecTB B cpefiax ¢ pa3HbIM 3HaueHneM pH.
Metoapl SJAEKTPOHHOTO U DJIEKTPOHHO-MOHHOTO OanmaHca. ['ambBaHMYECKUW  DJIEMEHT.
XUMHYECKUE UCTOUYHMKM ToKa. CTaHmapTHBIA BOJOPOAHBIN 3nekTpod. CTaHaapTHBIN
3J'ICKTp0I[HBIfI IIOTCHIINAJI CHUCTEMBI. PSI]I CTaHJApPTHBIX OJICKTPOJAHBIX IIOTCHIINAJIOB.
HampaBneHue OKHMCIWUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUWd. OJEKTPOJIU3 PpacTBOPOB U
pacmiaBoB coJieid. IIpakTuyeckoe NPUMEHEHHUE DBJIEKTPOJIM3a I TOJYYEHHUS IIEJTOYHBIX,
HIETIOYHO3EMENbHBIX METAIIOB U almoMuHMs. Koppo3usi MeTamioB: BUIbl KOPPO3UH, CIIOCOOBI
3aIIUTHl METAJIOB OT KOPPO3UH.

OCHOBBI HEOPTAHUYECKON XUMHH

OO6mas xapakrepuctuka 31eMeHTOB [A—IlIA-rpynn. Okcuabl U NMEepoKCUABl HATPHUS U KaJHsl.
Pacno3naBanne katmoHoB HaTtpusi W Kanus. Conu HATpusl, Kauws, KaJbIMsl M MarHus, MX
3HaYeHWE B MPHUPOJEC M JKU3HU ueioBeka. JKEeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHHs.
KomruiekcHbIe coeTMHEHHsT aTFOMHHUS. ATTIOMOCHITHKATEI.

Metamnst IB-VIIB-rpynn (Menps, mMHK, XpoMm, Maprasen). OcoOOEHHOCTH CTPOEHHS aTOMOB.
OO6ume ¢usnuyeckue U xumuueckue cpoiictBa. Ilomydenne u mnpumenenue. OKcUabl U
TUAPOKCUABI 3TUX METAJJIOB, 3aBHCHUMOCTh MX CBOWCTB OT CTENEHU OKHCIEHHUS D3JIEMEHTA.
Baxneiimue conu. OKUCINTENbHBIE CBOMCTBA COJEM XpOMa M MapraHlia B BBICUIEW CTENEHU
okucienus. KommiekcHble coeIMHEHUs XpoMa.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynnel. CBoiCTBa, OMydYeHHE U MPUMEHEHHE YTIJIS.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHON IPOMBIIUIEHHOCTH. AKTHUBUPOBAaHHBIM yroylb Kak
ancopbent. HanocTpykTypsl. MupoBble TOCTHXKEHUs B 00JacTU CO3JaHUsS HAHOMATEpHasoB.
DNEKTPOHHOE CTPOEHHE MOJIEKYJIbI yrapHoro rasa. IloayueHue m nmpuMeHEHHE yrapHOro rasa.



Buonorudeckoe neiictBue yrapHoro raza. KapOuasl KaibIius, alroMiUHAS U Kene3a. KapOboHaTsl
U THapokapOboHaTel. KpyroBopoT yriepoma B JKMBOM W HEXuBOW mpupoze. KadectBeHHas
peakiusi Ha KapOoHaT-noH. Du3MuUecKWe W XUMHUYECKHE CBOWCTBA KpeMHus. CulaHbl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KHCIOTHI U BX cosid. CUITMKATHBIC MUHEPAIIBI —
OCHOBA 3€MHOH KODBI.

OO6mas xapakrepuctuka 3yeMeHToB VA-rpynnsl. Hutpunabel. KauecTBeHHast peakius Ha HOH
aMMOHHMs. A30THasi KHCJIOTa Kak OKHUCIUTEeNb. HUTpaTel, MX (QHU3NYECKHE U XHUMHUYECKHE
cBoiicTBa, mpuMmeHeHnue. CBoiicTBa, monyueHue u npumeHnenue pocpopa. ®ochun. PocdopHsbie
u nosidocdopHbie KUCI0TH. bruonorudeckas poib hocdaros.

OO6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOble CBOMCTBA KOHIEHTPHUPOBAHHON
cepHOM KuCIOThl. KauecTBeHHbIE peakuu Ha CynbQUI-, CyIbOUT-, U CYIb(haT-HOHBI.

OOmas  xapakrepuctuka diemeHTOoB  VIIA-rpynmel.  OcobenHoctd  xumum  (Topa.
[anoreHOBOJOPOABI M WX TMOJyYeHHE. | allOreHOBOAOPOIHBIE KHCIOTHI M HX  COJIH.
KauecTBeHHBIE peaknuy Ha TajJoreHuA-MoHBL. Kucnoponcomepskame COEAMHEHHS XJIOpa.
[IpuMeHeHne TaIOTeHOB U MX BaKHEWIIMX COCAMHEHUH.

bnaropoansie ra3el. [IpumMeHeHue 6J1aropo HBIX Ta30B.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHUM, BBICIIIMX
OKCHJIOB ¥ THIPOKCUIOB. MIeHTH(UKAIIMSA HEOPTAaHMYECKUX BEIIECTB M HOHOB.

XuMus 1 KA3Hb

Hayunpie meronbl mo3Hanuss B XuMuu. Hcrtounwku xummueckoil wundopmanuu. [loumck
uH(pOpMallMK TI0 HA3BaHUAM, WIACHTU(HUKATOpPAM, CTPYKTYPHBIM (opMysiaM. XUMHUYCCKUN
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUW KaK METOAbl HAYYHOTO
No3HaHug. MareMaThu4ecKkoe MOJEIMPOBAHUE IPOCTPAHCTBEHHOIO CTPOCHHS  MOJIEKYN
oprannueckux BemiecTB. CoBpeMeHHbIE (PU3NKO-XUMUYECKHUE METObl YCTAHOBJICHUS COCTaBa U
CTPYKTYPBI BEIIECTB.

Xumusa u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHMHBI, TOPMOHBI, MHUHEPAJIbHBIE BOJIbI.
[TpoGemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpernapaToB. BpeaHbie MPUBBIYKUA U
(dakTophl, pa3pylalliue 310poBbe (KypeHHE, YHOTpeOJeHUEe alKoroJis, HapKOMaHUs).
PanmonansHoe nutanue. [lumiessie 7o6aBku. OCHOBBI MTUIIEBON XUMHUU.

XuMus B MeIUIIUHE. Pa3pa60TKa JICKApCTB. XHMHYECKHUE CCHCODPHI.

X¥MHS B IOBCEAHEBHOM KU3HU. MooIue U YUCTAIINE CPEACTBA. PeneieHTsl, THCEKTULIAIBI.
CpenctBa TU4YHOM TUTHEHBI U KocMeTHKU. [IpaBuia Oe3onacHoi pabOThI ¢ €IKUMH, TOPIOYUMU U
TOKCHUYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHH.

XUMHUS U CeNbCKOE X03s1CcTBO. MUHEpallbHbIE U OpraHHYeCKue yI00peHUs.
CpencTBa 3alIUThl pACTEHUN.

XuMus B MpombllieHHOCTH. OO0IIMe MpeAcTaBIeHUs] O MPOMBIIUIEHHBIX CIOC00aX MOJyYeHUs
XMMHUYECKHX BEIECTB (Ha MpUMepe NMPOU3BOACTBa aMMHaKa, CEpHON KUCIOTHI). [IpombliieHHas
opranuueckas xumus. Cplpbe Ui OpraHudeckod MpombliieHHocTH. [Ipobiema orxom0B u
no0OYHBIX  MpoAyKToB. Hambonee  KpyHMHOTOHHAXXHbIE TPOM3BOJCTBA  OPTaHUYECKHX
coennHeHUN. YepHas v nBeTHas MeTauryprus. CTEKI0 U CHIIMKaTHas! IPOMBIIUIEHHOCTb.

Xumuss U dHepretuka. [IpupoJHBIE MCTOYHMKHM YIVIEBOXOPOAOB. lIpHpoaHBIi M MONYTHBIN
HepTSIHOM Ta3pl, WX cocraB M Hcmoiab3oBanue. CoctaB HepTH U ee mnepepaboOTKa.



Hedremponykrel. OkraHoBoe uwmciao OeHsmHa. OxpaHa OKpyXKalolled Ccpeasl mpu
He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTEMPOAYKTOB. AJBTEPHATHBHBIE HWCTOYHHKHU
DHEPTHH.

Xumus B crpoutenberBe. Llement. beton. [Togbop onTUManbHBIX CTPOUTEIHHBIX MAaTEPUATIOB B
MPAaKTUYECKOW JEATEIbHOCTH YeJNOBEKa. XHMHUS M JKOJOrusa. XHUMHUYECKOE 3arps3HEHue
OKpY’Karomien cpesl u ero nocneactsus. Oxpana ruapocdepsl, mouBbl, atMochepsl, Gaopsl u
(bayHbI OT XMMHYECKOTO 3arps3HEHHUS.

Tunvl pacuemmubvix 3a0ay:

Haxoxnenue wmomnekynsapHoil (GOpMylibl OpraHMYEcKOro BEIIeCTBA IO €ro IUIOTHOCTH U
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €TI0 COCTAB, WJIX IO MPOIYKTaM CrOpaHusi.

Pacuersr MmaccoBo# 10JM (Macchl) XUMUYECKOTO COeAMHEHUS B cMecH. PacueTsl Maccel (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMHU, €CIM OJHO M3 BEIICCTB JaHO B M30BITKE (MMEET
MIPUMECH ).

Pacuersl MaccoBoii wiu OOBEMHOW JIOJIM BBIXOJA NPOAYKTA PEAKIUU OT TCOPCTHUECKU
BO3MOXKHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacueTbl 00beMHBIX OTHOIICHH ra30B MPU XUMUYECKUX PEaKIHUsX.

Pacuersr maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OJIHO M3 BEUIECTB
JIAaHO B BUJIE pacTBOPA C OINpPeAeTICHHOW MAacCOBOM J0Jei pacCTBOPEHHOTO BEIIIECTBA.

Ipumepnvie memvl npakmuyeckux pabom (Ha ebiO0p yuumes):

KauecTBeHHOE OmpenieieHne yriepo/ia, BOJIOPOAa U XJIopa B OPraHMYECKUX BEUIECTBAX.
KoHcTpynpoBanue mapocTepKHEBBIX MOJENIEH MOJIEKYI OPIraHUYECKUX BEIIECTB.
Pacno3naBanue miacTMace ¥ BOJIOKOH.

ITonydyeHne MCKyCCTBEHHOIO LIENKA.

Pemienne skcnepuMeHTanbHBIX 3a7ad Ha TOJYYEHHWE OpPraHMYeCKHUX BeElIeCTB. PemeHue
AKCIEPUMEHTAJIBHBIX 3a7[a4 HA PACIIO3HABAHUE OPraHUYECKUX BEILECTB.

WNnentuduxanus HEOPraHn4ecKuX COeIMHEHUM.

[Tonyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB.

Pemenune skcnepuMeHTaIbHBIX 33724 10 TeMe «MeTauib».

Pemenune skcnepuMeHTaIBHBIX 3a7a4 o Teme «Hemeramnsiy.

Pemienne »sKcrepuMeHTaNbHBIX 3a7ad MO TeMme «l'eHeTHudecKas CBSI3b MEXAY KiIaccaMH
HEOPraHUYECKUX COCIUHEHUI.

Pemenne »skcnepuMeHTanbHBIX 3amad 1Mo TeMe «l'eHeTnueckas CBA3b MEXAY KiaccaMu
OPraHUYECKUX COCIUHEHUIN.

ITonmy4yenue 3THIIEHA U U3Yy4EHHUE €TI0 CBOMCTB.

[TonydyeHune yKCyCHOM KUCIIOTBI U U3YUEHUE €€ CBOMCTB.

I'mpponus KupoB..

W3rotoBieHne MblUIa Py4HON paOOTEHI.

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue CBOMCTB OCIKOB.

OCHOBBHI THIIIEBOM XUMHUH.

HccnemoBanue MUIIEBBIX JOOABOK.

CBolicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA alIbIETU/IOB.

CunTe3 cinoKHOTO ddupa.

I'upponus yrieBonos.

Ycrpanenue BpeMEHHOM KECTKOCTH BOJBI.




KauecTBenHble peakiiiy HA HEOPTaHUUECKHUE BEllecTBa U MOHBL. VccnenoBanue BIUsiHUS
pa3aNyYHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHH.

Ornpezenienre KOHIIEHTPALUKU PACTBOPA ACKOPOMHOBOM KHUCIOTHI METOJOM TUTPOBAHUS.

HNIL.TEMATUYECKOE INTAHUPOBAHUE

10 knacc
Ne | HanmenoBanue pasnena, temel. | Konmuectso | B ToM yucine B ToM gucie B ToM uucne
4acoB (BCEro) | KOHTPOJbHBIX | MPAKTHYECKUX | JAOOPaTOPHBIX
pabot pabor OTIBITOB
1 Beenenue 1 - - -
2 Teopus crpoenus u 4 1 - -
KJIaccupuKamms
OpPraHUYeCKUX BEUIECTB
3 YreBo0po/ibl 6 1 - 3
4 Kucnoponconepxariue u 17 1 - 7
a30TcoJIeprKalllue OpraHuyecKue
COCMHEHUS
5 BricokoMonekynsipHbie 6 - 2 1
BEIIECTBA
Utoro 34 3 2 11
11 knace
Ne | HanmenoBanue pasnena, templ. | Konmnuectso | B ToM umcine B ToM uucine B ToMm uucne
4acoB (BCEro) | KOHTPOJbHBIX | MPAKTHYECKUX | JAOOPaTOPHBIX
pabot pabor OTIBITOB
1 BemectBo 9 1 1
2 XUMHYECKUE PEAKITUU 8 1 1 4
3 Heoprannueckas xumus 6 - 2 4
4 Hay4nble 0CHOBBI XUMHYECKOTO ) 1 - 2
IIPOU3BOJICTBA
5 XuMus B )KU3HU U OOIIECTBE 6 1 - 2
Hroro 34 4 3 13




