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IHosicuuTenbLHAA 3aMHCKA

Pabouast mporpamma ydeOHoro mpemmera «Xumus» 10 — 11 kmacc obOecrneumBaeT
JOCTHKEHHUE TIAHUPYEMBIX PEe3yJlbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHON MpPOrpamMmbl
cpemHero odmiero oopasoBaHus.

Pabouass mporpamma ydeOHoro mpeamera «Xumus»l0 — 11 kmacc paspaborana B
COOTBETCTBUU C TPeOOBaHUAMH (eepalbHOr0 rocy1apcCTBEHHOI0 00pa30BaTeIbHOIO CTaHaapTa
cpenHero ooiero oopazoBaHusi, yTBepkKACHHOTO MpHKa3oM MUHHCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 17.05.2012 N 413 (c ©3BMEHEHHUAMH) U C y4€TOM pabodeil mporpaMMbl BOCITUTAHHUS.

YpoBeHb uzydeHus: yueoHoro npeamera «Xumus» 10 — 11 kimace — yrimyOineHHBIH.

enu nzyyenus:

1) ®opmupoBaHue yMmMeHHs BHJIETh U MOHHMMATh LIEHHOCTb 00pa3oBaHUs, 3HAYUMOCTH
XUMHUYECKOTO 3HAHMS JUIS KaXJIOro 4YelIOBEKa HE3aBHUCHMO OT €ro mpogeCCHOHATbHOU
JESTEIIbHOCTH; YMEHHE Pa3InuaTh (aKThl U OIEHKU, CPABHUBATH OLICHOYHBIC BEIBOJIBI, BUJIETh X
CBSI3b C KPUTEPHUSIMU OIIEHOK W CBSI3b KPUTEPUEB C OMPEACIICHHOM CHUCTEMOM IIEHHOCTEH,
dbopMyIupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3HIIHIO.

2) ®opMuUpOBaHUE LIETOCTHOTO MPEACTABICHUS O MUPE, IPEACTABJICHHS O POJIU XUMHUU B
CO3IaHMH COBPEMEHHOHN €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA. YMEHHUS OOBSICHATH OOBEKTHI U
IIPOLECCHl  OKpYXaroIlel JeHCTBUTENbHOCTH (IpUpoaHOM, comuanbHoi. KynbTypHOH,
TEXHUYECKOM CPEJIbl), UCIIONB3YS I 3TOTO XUMUYECKUE 3HAHMUS.

3) IlpuoOpereHme oOmbITa PA3HOOOPA3HOH JEATCIHHOCTH, OIBITA TO3HAHHUS U
CaMOTIO3HAHHUS, KJFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHHBEPCAIBHOE
3HAUEHUE IS Pa3IMYHBIX BHUIOB JICATEIHHOCTH — HABBIKOB pemieHus mpobiem. [IpuHsATHs
pelICHUI, TIONCKA, aHan3a U 00paboTKu MHPOPMAITUN, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB
U3MEpEHHIl, COTpYIHUYECTBA, OE30MACHOTO

B cooTBeTcTBUM ¢ y4eOHBIM MJIAHOM OCHOBHOM 00pa3oBaTeNbHOI MPOTrPaMMBI CPEIHETO
o0miero oOpazoBaHusi M TOJOBBIM KaJeHIApHBIM Y4eOHbIM rpaduxom pabodas mporpamma
yuebHoro npeamera «Xumusi» 10 — 11 kimacc paccuntaHa Ha peanu3alUio B TEUYEHUE 2 JIET B
konnuecTBe 340 vacoB (1o 5 yacoB B Hepento B 10 kiacce, mo 5 yacoB B HeAento B 11 kiacce) B
YCIOBUSAX KJIACCHO-YPOYHON CUCTEMBI O0yUYEHHUSI.

Peanuzanus paboueit mporpammbl obecriedeHa yueOHO-MEeTOINYECKUM KOMILIEKTOM:

[lyzakoB C.A., Mamnuna H.B., [lonkoB B.A., Xumus 10 knacc AO «M3narenscTBO
«IIpocseuienue»

[TyzakoB C.A., Mamnuna H.B., [lonkoB B.A., Xumus 11 kmacc AO «M3narenscTBO
«IIpocsemnienue»



Iliianupyemble pe3yJibTaThl 0CBOEHHS yueOHOoro npeamera «Xumus» 10 — 11 kaace

IIlnanupyemMblie JJMYHOCTHBIE Pe3yJIbTATHI.
JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydalomuxcs K cede, K CBOeMy
310POBbIO, K IO3HAHUIO cels:

OpHUEHTAIUsl OOYYaIOUIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThS, PEaU3alfi0 TO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, MHULIMATUBHOCTb, KPEATUBHOCTh, FOTOBHOCTb M CIIOCOOHOCTB K
JUYHOCTHOMY CaMOOIIPE/IEICHUIO, CIIOCOOHOCTh CTaBHTH IEJIM U CTPOUTH >KU3HEHHBIC
IUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH 00€CIeunTh cebe M CBOMM OJHM3KUM JOCTOWHYIO KH3Hb B IPOILIECCE
CaMOCTOSITEJIBHOM, TBOPYECKON U OTBETCTBEHHOU JEATEIIBHOCTH;

TOTOBHOCTb M CITOCOOHOCTH 00YYAIOLIMXCS K OTCTAUBAHHIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOTO
MHEHHs, TOTOBHOCTb U CIIOCOOHOCTb BbIpaOaThIBaTh COOCTBEHHYIO IO3UIHIO 10
OTHOILIEHHUIO K OOILIECTBEHHO-NOIUTUYECKHM COOBITHSIM IPOILUIOTO M HACTOSIIET0 Ha
OCHOBE OCO3HAHUS M OCMBICIICHUS UICTOPUH, JYXOBHBIX LICHHOCTEH U JOCTHXKEHUN HAIeH
CTpaHbI;

TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIUXCsl K CAMOPA3BUTHUIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUU
¢ 0011e4eNI0OBEeYECKMMH LIEHHOCTAMHU U UJealaMi IPpaKAaHCKOro o0IlecTBa, TOTOBHOCTh
U CIIOCOOHOCTb K CaMOCTOATENbHOM, TBOPYECKOM M OTBETCTBEHHOH JEATEIbHOCTH;
NOTPEOHOCTh B (PU3MYECKOM CAMOCOBEPUICHCTBOBAHWUH, 3aHATHSIX CIIOPTUBHO-
0370POBUTEIBHON JEATEIBHOCTBIO;

NPUHATHE W PEAIN3alUI0 IIEHHOCTEH 3710poBOro U Oe3zomacHoro oOpasa *H3HH, TOTPEOHOCTH B
(U3UYECKOM  CaMOCOBEPIIEHCTBOBAHUM,  3aHATHSX  CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITENIbBHOCTBIO, HENPUSTHE BPEIHBIX NPUBBIYEK: KYpPEHHs, YIOTPEOIEHMs alKOroJis,
HapKOTHKOB;

OepexkHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHUE K (PH3MUYECKOMY M IICHUXOJIOTUIECKOMY
3I0POBbI0, KaK COOCTBEHHOMY, TaK W JPYIUX JIOAEH, YMEHHE OKa3blBaTh IEPBYIO
IIOMOIIb.

JInyHOCTHBIE pe3yJibTaThl B cpepe oTHOMEHHH o0yuarommxcs K Poccnu kak k

Poaune (OTevecTBy):

poccuiickas rpaXaaHcKas UIACHTUYHOCTb, MATPUOTU3M, YBa)XKEHHE K CBOEMY HapoOJy, 4yBCTBa
OTBETCTBEHHOCTH Tiepe]; PonHOM, rOpAoCTH 3a CBOM KpaH, cBoro Poamny, mpouuioe u
HACTOALIEE MHOTOHAIMOHAIBHOIO Hapona Poccuu, yBakeHHE TOCYAapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, THMH);

CHOCOOHOCTh K OCO3HAHHIO POCCUHCKOM MJECHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, UYBCTBO
IPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOM OOLIHOCTH POCCHUHCKOro Hapoaa U cyande
Poccun, maTpuoTH3M, TOTOBHOCTB K CIIY>)KEHHIO OTEUECTBY, €TI0 3alIUTE;

(bopMHUpOBaHNE YBa)XXEHHUS K PYCCKOMY S3bIKY Kak TOCYAapCTBEHHOMY s3bIKy Poccuiickoit
Ddeneparu, SBISIOLEMYCSI OCHOBOW POCCUHCKONW MJIEHTUYHOCTH U TJIaBHBIM (hakTopom
HAI[MOHAJILHOTO CaMOOIIPEIETICHHUS;

BOCIIUTaHHE YBO)XXEHUS K KYJIbTypeE, A3bIKaM, TPaJIULUAM U 00bIYasiM HapOAOB, IPOKUBAIOLINX B
Poccuiickoit @enepanun.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aloIuXcsl K 3aKOHY,
rocy1apcTBY U K I'Pa’KAaHCKOMY 001IeCTBY:

IPaXAAaHCTBEHHOCTb, IPAKJAHCKAs MO3ULMSA aKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCHMCKOTO
o011ecTBa, OCO3HAOIIET0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBaXaroIIEero
3aKOH M TPaBONOPSAOK, OO0JaJaromero 4YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAHHO TPUHUMAIONIETO TPAJAUIMOHHBIE HAIMOHAJIbHBIE U O0IIEeYeTOBEUYECKHe
IYMaHHCTUYECKHE U JeMOKPAaTHYEeCKHUEe [ICHHOCTH, FTOTOBOTO K YUYaCTHIO B OOIIECTBEHHOM
YKU3HU;

NpU3HAHUE HEOTUYYXJTAeMOCTH OCHOBHBIX MpaB M CBOOOJ YeloBeKa, KOTOpbIE MpHHAJIekKaT
KaXKJOMY OT POKJIEHHS, TOTOBHOCTH K OCYIIECTBIIEHNIO COOCTBEHHBIX MpaB U cB00O 6€3



HapyLIeHUs NpaB M CBOOOJ JPYTUX JIUL, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MPaBa U
cBOOO/IbI YEJIOBEKA U I'pakJaHMHA COIVIACHO OOLIENPU3HAHHBIM MPUHLUIIAM U HOpMaM
MEKIYHapOAHOTO npaBa U B cooTBeTcTBUM ¢ KoHcTutynuen Poccuiickonn denepanuu,
IIPABOBAs U MOJIUTUYECKAsI TPAMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOLIECTBEHHOU
IPAaKTUKH, OCHOBAHHOE Ha IUAJIOTe KYJbTYp, a TAKXKE Pa3InYHbIX (POPM OOILECTBEHHOTO
CO3HAaHHUsI, OCO3HAHUE CBOEI0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

UHTEPUOpH3aLMs LEHHOCTEH JEMOKPAaTUM W COLMAIBHOM COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIIE UM COLMAIIBHON OpraHu3aluy;

TFOTOBHOCTh O0YYaOLIUXCS K KOHCTPYKTUBHOMY YYAaCTHIO B IPUHATHUN PELLICHUM, 3aTparuBaroInx
UX TpaBa W MHTEPECh, B TOM 4YHCIE B pa3IUYHBIX (opMax OOIIECTBEHHOM
caMOOpraHu3alUy, CaMOYyIIpaBJIeH!s, OOLIECTBEHHO 3HAYMMOI eSATeIbHOCTH;

NPUBEPKEHHOCTh UAESIM MHTEPHAI[MOHAIN3MA, JPY>KOBI, PABEHCTBA, B3aUMOIIOMOIIN HAPOJIOB;
BOCIIMTAHUE YBAXXUTEJIBHOIO OTHOIICHHS K HALMOHAJIbHOMY JOCTOMHCTBY JIIOACH, HX
YyBCTBaM, PEJIUTHO3HBIM YOSKICHUSAM;

TFOTOBHOCTh ~ OOYYarOIIMXCSl MPOTHBOCTOSATh  MJICOJOTMM  HKCTpEMHM3Ma, HallMOHAlU3Ma,
KceHO(hoOUHM; KOPPYIIUH; AUCKPUMHHAIIUH 110 COLUATBHBIM, PETUTHO3HBIM, PACOBBIM,
HaAIlMOHAJIbHBIM [IPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aIOIUXCS € OKPY/KAIOIIMMHA

JIIOIbMU:

HPABCTBEHHOE CO3HAHMWE U IIOBEJCHHE HAa OCHOBE YCBOEHMS OOIIEUETOBEUECKHUX LIEHHOCTEH,
TOJICPAHTHOTO CO3HAaHUS M IIOBEICHMS B IIOJIMKYJIBTYPHOM MHpE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH JMAJIOT C JAPYTUMHU JIIOJAbMU, JOCTUTaThb B HEM B3aWMOIIOHHMAaHUS,
HaXOJUTh OOIME eI U COTPYTHUYATH JUISl UX TOCTHXKEHUS;

IPUHIATHE TYMaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBA)XXUTEIbHOE U T00pOXKenareiabHOe
OTHOLICHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTh K COINEpEeKUBAHUIO U (POPMUPOBAHUE MMO3UTUBHOIO OTHOLICHUS K JIOJSM, B TOM
qUCiIe K JIMIaM ¢ OTpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbSI U MHBAJIUAAM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY M TICHXOJIOTHYECKOMY
30POBBIO IPYIUX JIFOAEH, YMEHUE OKa3bIBATh IIEPBYIO IIOMOIIIb;

(dbopMUpOBaHKE BbIPAXKEHHON B TIOBEJIEHUU HPABCTBEHHOM MMO3UIIMH, B TOM YUCIIE CIOCOOHOCTH K
CO3HATENIbHOMY BBIOOpY A00pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBEIECHUS HA OCHOBE
YCBOEHHUS OOIIEYEIOBEYECKUX I[IEHHOCTEH M HpPaBCTBEHHBIX UYBCTB (Y€CTH, MAOJra,
CHPaBEAIMBOCTH, MUJIOCEPAMS U APYKETIOOHS);

pa3BUTHE KOMIIETEHLUH COTPYJAHMYECTBA CO CBEPCTHUKAMHM, JETbMH MIIAJIIIETO BO3pacTa,
B3pOCJBIMU B 00pa30BaTelbHOM, 0OIIECTBEHHO MOJIE3HOH, YUeOHO-HCCIe10BaTeNbCKOMH,
IIPOEKTHOM M IPYTrUX BUJAX IEATEIbHOCTH.

JInuyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IHUXCH K OKPYKaIOLeMy

MHPY, KUBOH NIPUPOJIE, Xy10:KECTBEHHOM KYJIbType:

MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH, 3HAYMMOCTH
HayK{, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIJIAJICHHE JIOCTOBEPHOU
uHpopManueil 0 MepeJoBbIX JOCTIXKEHUSX U OTKPBITUSAX MHUPOBON M OTEUECTBEHHOM
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U OOIIECTBA;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIE CaMOOOpPA30BaHHIO, HAa MPOTSHKEHUH
BCEH KU3HU; CO3HATEIbHOE OTHOILIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIIEIHIHOM NMpodecCHOHAIBHOM U 00IECTBEHHOM NesITeIbHOCTH;

HKOJIOTHYECKasl KyJIbTYypa, SKOJIOIMYECKOe MBbIIUIEHHE, OepeKHOe OTHOIICHHE K POJIHOM 3emiie,
OpUpOAHBIM  OorarctBam Poccun u  MHpa; TOHUMaHHWE BIUSHHUA — COIMAJIBHO-
SKOHOMMYECKHUX MTPOLIECCOB Ha COCTOSTHUE MTPUPOIHOM U COLIMANIbHOM Cpelibl, MPUOOpETEeH
OIBITa  DKOJIOIO-HAIIPABICHHOM  JEATEIbHOCTH, OTBETCTBEHHOCTb 34 COCTOSIHHE
IIPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKM Pa3yMHOI'O IPUPOAOIIOIB30BaHUS, HETEPIIMMOE



OTHOIICHHEC K Z[QP'ICTBHHM, MNPHUHOCAIINUM BPCI 3KOJIOTHUH, HpI/I06peTeHI/I€ OIIbITa 3KOJIOI'o-
HaHpaBHeHHOfI JACATCIIBHOCTH,

9CTCTUYCCKOC OTHOLICHHUA K MHPY, BKIIIOYasd 3SCTCTUKY 6BITa, HAay4YHOTO M TCXHHUYCCKOI'O
TBOpPYECTBA, CIIOpTa, O6H_ICCTBCHHBIX OTHOIIICHHUH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00yYaAOMIUXCs K ceMbe U

POAUTE/ISIM, B TOM YHUCJIE NOATOTOBKA K CeMeHOM KU3HM:

OTBETCTBEHHOE OTHOIICHHE K CO3[JaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHS LEHHOCTEH
CEMEIMHOM KHU3HHU,

HOJIOKUTEIbHBIA 00pa3 ceMbH, poauTeibcTBa (OTIIOBCTBA M MATEPHHCTBA), MHTECPUOPH3ALIUS
TPAJULIMOHHBIX CEMENHBIX LIEHHOCTEM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOIEHNSI 00yHAOIIMXCS K TPYyAy, B cepe

COHMATBbHO-IKOHOMUYECKHX OTHOILLIECHMIA:

yBa)kKeHHE KO BCceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBII BBIOOp Oyaymied npodeccuu ©W BO3MOXKHOCTEH peanu3alii  COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB; OTHOIIEHHUE K MPo(ecCHOHAIBbHOM e TEIbHOCTH KaK BO3MOYKHOCTHU
y4acTHsi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0Jem;

TOTOBHOCTH OOYYAIOIINXCSI K TPYIOBOM MPO(HECCHOHATBHOM JIEATEIBHOCTH KaK K BO3MOKHOCTH
y4acTusl B PEIICHUU JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATIBHBIX
npo0Jem;

NOTPEOHOCTh TPYAUTHCS, YBWKEHUE K TPYAy M JIOASM TPYAa, TPYAOBBIM JOCTHKECHHSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHIAM TPYIOBOU
NESITEIIbHOCTH;

TOTOBHOCTh K CaMOOOCIY)KHBAaHHIO, BKJIIOYas OOYYCHWE W BBHINOJHEHHWE JIOMAITHUX
00s13aHHOCTEH.

JInyHOCTHBIE pe3yJIbTaThI B cepe Ppu3nueckoro, NCUX0I0ru4ecKoro, COUAILHOr0

H AKaJeMHU4eCKOro 01aronoy4ust 00y4armmxcs:

¢bu3nUecKoe, dMOLUOHATBLHO-TICUXOJIOTHYECKOE, COLMAIBHOE OJaronoydre oOy4aronIuxcsi B
JKU3HM 00pa3oBaTENbHON OpraHM3aluy, ONIyIeHHWe JeTbMH 0€30MacHOCTH U
MICUXOJIOTMYEcKOro kompopra, HHPOPMAIIMOHHON 0€30I1acHOCTH.

IInanupyeMble MeTanpeaMeTHbIE Pe3yJabTAThI

MeramnpeamMeTHble pe3yibTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl
OTPaKaIoT:

1) yMeHHE CaMOCTOSITEIBHO OMPEACNATh IEeTH JASSITENbHOCTH M COCTAaBISTH ILIAHBI
JESTEIbHOCTH;  CaMOCTOSITEIbHO ~ OCYILECTBJISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JEATENBHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHXKEHHUS ITOCTABICHHBIX LIEJIEH U
peanu3aluy MjaaHoB JesSTeIIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErMH B Pa3IMYHbIX CUTYalUsX;

2) yMeHHe MpPOIYKTHBHO OOIIAThCS M B3aMMOJCHCTBOBATH B IPOILIECCE COBMECTHOM
JeSITEIbHOCTH, YUUTHIBATh MO3ULIUU APYTUX YUACTHHUKOB JESATENbHOCTH, 3((HEKTUBHO pa3peniaTh
KOH(JIUKTBI;

3) BiajeHWE HaABBIKAMHU I103HABATENLHOM, y4eOHO-HCCIIEIOBATENILCKONH M MPOEKTHOH
NeSTeIbHOCTH, HaBBIKAMU  pa3pellleHus MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEICHUs MPAKTUYECKUX 33a/]a4, IPUMEHEHUIO Pa3INuHbIX
METO/I0B IO3HAHNUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENILHONW WH(OPMAIIMOHHO-TIO3HABATEIbHON
NesITeIbHOCTH, BJIa/IEHUE HABBIKAMH MOTY4YEHHUS He00X01MMON HH(pOpMAIIUU U3 CII0Bapel pa3HbIX
TUIIOB, YMEHHE OpPHUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHPOPMALMH, KPUTHUYECKU
OLIEHUBATh U UHTEPIPETUPOBATH MH(DOPMAIIHUIO, ITOJTyYaeMYIO U3 PA3TUYHBIX HCTOUHUKOB,

5) yMeHHe WCMONB30BaTh CPEACTBA HHQPOPMAIMOHHBIX M KOMMYHHKAIHOHHBIX
texHosoruit (nanee - UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AI[IOHHBIX



3aa4d ¢ coOmroJieHHeM TpeOOBaHWUN HIPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THUTHECHBI,
pecypcocOepeKeHuUs, MPABOBBIX M 3TUYECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€3011aCHOCTH;

6) ymeHue onpenessTh Ha3HaUYCHUE U QYHKIIUU PA3IUYHBIX COI[HATBLHBIX HHCTUTYTOB,

7) yMeHHE CaMOCTOSTENILHO OICHWBAaTh M NPUHUMATh PEIICHHs, ONPEACIISIONIHe
CTpPATETrHIO TIOBEJICHUS, C YIETOM IPAKIAHCKUX W HPABCTBECHHBIX IICHHOCTEH;

8) BnajeHHe SI3BIKOBBIMH CPEICTBAMHU - YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUS, HCIIOJIb30BATh aJICKBATHHIC SI3BIKOBBIE CPEJICTBA;

9) BnageHHWE HABBIKAMH I[O03HABATEIbHOW pe(IIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEHCTBUI M MBICTUTEIBHBIX MPOILIECCOB, MX PE3yAbTATOB M OCHOBAHUI, TPAHUI] CBOCTO 3HAHUSI
HE3HAHMS, HOBBIX TIO3HABATEILHBIX 32124 U CPEJICTB UX JOCTHIKCHHS.

MertarnpeaMeTHbIC pe3yJIbTaThl IPECTaBICHBI TPEMs TPYIIIIaMH YHHUBEPCAIBHBIX Y4eOHBIX
nevcreuit (YY]):

1. PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1elCTBUS

BbInyCKHUK HAY4YUTCSH:

CaMOCTOATENIBHO OMNPENCNIATh LEIU, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOMKHO
ONPENIETUTh, YTO LENb TOCTUTHYTA;

OLICHHUBAaTh BO3MOJKHBIE MOCJEJCTBUS JOCTHXKEHHUS IIOCTABICHHOM IEIM B ACATEILHOCTH,
COOCTBEHHOM KU3HU M KU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBAsACh HA COOOPAKEHUSAX
ATUKHU U MOPaJu;

CTaBUTh U (GOPMYyIUPOBAaTH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MAESITENBHOCTH U
JKU3HEHHBIX CUTYaIHsX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U IPyrue HeMaTepHalbHbIE PeCypChl, HEOOXOIUMBIE IJIs
JIOCTHKEHMSI IOCTABJICHHOM 1IE/IH;

BBIOUpATh MyTh JOCTUKEHHS LIEJIH, IUIAHUPOBATh PELICHUE MMOCTABICHHBIX 3a7a4, ONTUMHU3UPYS
MaTepUAIbHBIE U HEMATEPHUAIIbHBIE 3aTPATHIL;

OpraHu30BBIBATH YP(EKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX IS JOCTHKEHHUS TTOCTABJICHHON
LIEJIN;

COIIOCTABJIATH MTOJYYEHHBIW Pe3yJIbTaT ACATEIBHOCTH C IIOCTABIEHHON 3apaHee LEIbIo.

2. Tlo3naBaTeJibHBbIE YHHBEpPCAJIbHbIE YueOHbIE TeiiCTBHSA

BopinyckHUK Hay4uTCH:

UCKaTh M HaxXOJUTh OOOOIIEHHBIE CIOCOOBI pEeIIeHUs 3aJad, B TOM YHCJE, OCYIIECTBISAThH
pa3BepHYTHIM WH(GOPMAIMOHHBIA MOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

KPUTHYECKH OIICHUBATh U HHTEPIIPETUPOBATh HH(DOPMAIIHUIO C Pa3HBIX MO3UIIUN, PACTIO3HABATH U
(bUKCUPOBATh MPOTUBOPEUUS B HHGOPMAIIMOHHBIX HCTOYHUKAX

WCIIOJBb30BaTh  Pa3jIMYHbIE  MOJEJIBHO-CXEMATHYECKUE  CpEACTBa Ui NPEACTaBICHHUS
CYIIECTBEHHBIX CBA3€H M OTHOIICHWH, a TaKXe NPOTUBOPEUYMH, BBIABICHHBIX B
MH(OPMAIMOHHBIX UCTOUYHUKAX;

HaXOJUTh U MPUBOAUTH KPUTUYECKUE aPTYMEHThI B OTHOIIEHUH JIEVCTBUM U CYKJICHUN IPYroro;
CIIOKOMHO Y PpPa3yMHO OTHOCUTBCSA K KPUTHYECKMM 3aMEUaHUSM B OTHOILUECHUU
COOCTBEHHOTO CYXKJIEHUs, pacCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJWTh 32 paMKH Yy4eOHOro TpeaMeTa M OCYIIECTBISATH IIeJICHAMPABICHHBIA IOUCK
BO3MOKHOCTEH JJII IITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

BBICTpAaUBaTh WHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAas OTPAHUYCHHS CO
CTOPOHBI IPYTHX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS,

MEHATh U YAEPKUBATh Pa3HbIE MO3UIIMU B TO3HABATEILHOMN JEATEIBHOCTH.

3. KoMMyHHMKATHBHbIE YHUBEPCAJIbHBIE YUYeOHbIe 1elicTBUS

BbinyCKHUK HAy4YuTCH:

OCYIIECTBIISTH JIETTIOBYI0 KOMMYHHKAITHUIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIIBIMU (KaK BHYTPH
o0pa3oBaTeNnbHON OpraHu3alvy, TaKk U 3a ee Mpeaenamu), Moa0upaTh MapTHEPOB IS



JIeTIOBOM KOMMYHHKAIIMH HUCXOJISl U3 COOOpaKEHUH pe3y/IbTaTUBHOCTH B3aUMOJCHCTBUS,
a HE JIMYHBIX CHUMIIaTUMH;

IIPU OCYILIECTBICHUH T'PYNIIOBOW PabOTHI OBITH KaK PYKOBOJHUTEIEM, TAK M WICHOM KOMaH/bI B
pasHbIX poOJIsX (TreHepaTop UAeH, KPUTHUK, UCIIOJIHUTENb, BHICTYNAIOLIMHI, SKCIEPT U T.1.);

KOOPDJAMHUPOBATh M BBIIOJHATH pabOTy B  YCIOBHUAX pEAITBHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJECHCTBUS;

pPa3BEpHYTO, JOTUYHO U TOYHO H3JIaraTh CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(DIUKTOTCHHBIE CHUTyallud M NPEAOTBPAIIATh KOH(MIMKTHI O MX AKTHBHOM
Gda3pl, BBICTpauUBaTh [JEIOBYIO M 00pa3oBaTelbHYI0 KOMMYHHMKALMIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

IIpeameTHbIe pe3yabTaThl

TpeOoBaHust K TpEeAMETHBIM pE3yJbTaTaM OCBOCHHUS YINIYOJCHHOTO Kypca XUMHH
BKJIIOYAIOT TPEOOBaHUS K pe3yabTaTaM OCBOCHHUs 6a30BOT0 Kypca

1) copMHUpOBaHHOCTH MPEICTABICHUI O MECTE XMMHUU B COBPEMEHHON HayYHOU KapTHHE
MUpa; TOHUMAaHHUE POJIM XUMHUU B (POPMUPOBAHUU KPYyro3opa U (yHKIHMOHAIBHON IPaMOTHOCTH
YeJI0BEKa JJISl PEIICHUS TIPAKTUYECKUX 3a]1a4;

2) BJIAACHUC OCHOBOIIOJAratOlmuMnu XUMHUUYCCKUMU MOHATHUAMU, TCOPUAMHU, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BAaHHE XMMUYECKON TEPMHUHOJIOTUECH U CUMBOJIMKOM;

3) BJIaACHUC OCHOBHBIMU MCTOJAaMM HAYYHOI'O IO3HAHUSA, HUCIOJIb3YCMBIMU B XHUMHHU!
HaOJIIOJICHUE, ONHMCaHWe, W3MEPEHHUE, OKCIEPUMEHT, YMEHHE o00padaThiBaTh, OOBICHATH
PE3YIbTAaThl NPOBCACHHBIX ONBITOB W ACJIATh BbIBOJAbLI; TOTOBHOCTH U CHOCO6HOCTB IMPUMCHATH
METO/IbI IO3HAHMSI ITPH PELICHUN TIPAKTUYECKUX 3a]1a4;

4) chopMHPOBAHHOCTh YMEHHS JaBATh KOJIMUYECTBEHHBIC OLICHKHU U MPOBOAUTH PACUETHI 110
XUMHYECKHM (HOpMyJIaM U yPaBHECHUSIM;

5) BiajeHHE NPABWIAMH TEXHUKHA O€30MACHOCTU TMPU MCIOIB30BAHUM XUMHUYECKUX
BCIIICCTB;

6) chopMHpPOBAaHHOCTE COOCTBEHHOW IIO3MIIMM 110 OTHOIICHUIO K XHUMHYECKOMH
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

U JIOTIOJTHUTEIILHO OTPKAIOT:

1) chopMUPOBaHHOCTH CHCTEMBl 3HAaHUH 00 OOLIMX XMUMHMYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX;

2) chopMHPOBAHHOCTh YMEHUI HCCIIeI0BATh CBOMCTBA HEOPIaHUYECKUX M OPTaHUYECKUX
BCIICCTB, 0O0BSACHITH 3aKOHOMCPHOCTU TIPOTCKAHUA XUMHYCCKUX peaKIII/II\/’I, MMPOrHO3NpPOBATH
BO3MOYKHOCTb MX OCYIIIECTBICHHUS;

3) BJIaACHUC YMCHUAMU BBIABHUI'aTh T'MIIOTE3bl HA OCHOBC 3HAHUHA O COCTaBC, CTPOCHUHN
BEIIECTBA M OCHOBHBIX XMMHUYECKUX 3aKOHAX, MPOBEPATh UX HKCIEPUMEHTAIBHO, (HOPMYIUPYS
eI UCCIICIOBAHMS;

4) BnasieHWe METOJaMH CaMOCTOSATEIHHOTO TUIAHMPOBAHHS U MPOBEICHUS XUMUYECKUX
HKCIIEPUMEHTOB C COOIOZICHUEM TpaBUil O€30MacHOM padOThl ¢ BEMIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHueM; c(hOPMUPOBAHHOCTh YMEHHMH OIMCAHMS, aHaIM3a U OLIEHKU JIOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTaTa;

5) chopMUpOBAaHHOCTH YMEHUH IPOTHO3UPOBATH, aHAJTM3UPOBATH U OLICHUBATH C TO3ULIUI
IKOJIOTHYECKOW O€30MacHOCTH TIOCIIEICTBUSI OBITOBOM W TPOW3BOACTBEHHON JESITEITHHOCTH
YeJI0BEKa, CBSI3aHHOM C epepaboTKOM BEIeCTB.



Conep:xanue yueOHoro npeamera «Xumus» 10 — 11 kaace

Yriay0JjeHHblii YPOBEHb

OCHOBBI OPraHUYecKO XUMHHU

[losiBneHne u pa3BUTHE OPraHUYECKON XMMHUHU KaK Hayku. [Ipeaqmer oprannueckoi XUMHUH.
MecTo M 3HayeHHE OPraHUYECKOW XHMMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMoOCBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XUMHUYECKOE CTPOECHHE KAaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BAJICHTHOCTH. (OCHOBHBIE TMOJIOKEHUS TEOPHUM XHMHUYECKOTO CTPOEHUS OpPraHUYECKHUX
coequHeHnil A.M. byrtnepoBa. YriiepoIHblii cKelleT OpraHMueckoil Mosekyisbl. KpartHocTb
XUMUYECKOM CBSI3U. 3aBUCHUMOCTb CBOWMCTB BELIECTB OT XUMHYECKOIO CTPOCHHUS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanpHOW rpymme. [Tpunmunsl kimaccudukanum
OpraHMYECKUX COeAUHEeHMH. MexayHapoaHas HOMEHKJIATypa W TMPUHLUIBI 00pa3oBaHUs
Ha3BaHUU OPraHUYECKUX COCIUHEHHUM.

Knaccudpukanus U OCOOCHHOCTHM OpPraHUYECKUX peakuuid. PeaklnoOHHBIE IIEHTPHI.
IlepBoHauaIbHBIE TOHATHS O TUIAX U MEXAHU3MaX OPraHUYECKUX peakuui. [ OMOIUTHYECKUN U
TeTEPOTUTHIYCCKUN pa3pbiB KOBAICHTHOW XUMHUYECKOU cBsi3u. CBOOOAHOPAAMKAIBHBIN U HOHHBIN
MexaHu3MbI peakuuu. [Torstre o Hykineoduie u neKTpoduie.

AnKaHBL. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOGHHE MOJEKYIbl MeTaHa. Sp°-
ruOpuau3anys opouTaneit aromoB yrieposa. ['omonorudeckuit psaa u odmas GopMyia aaKkaHOB.
CucremaTnueckass HOMEHKJIATypa aJlKaHOB W paaukanoB. M3omepus yriepoJHOro CKeJera.
®u3nyeckue CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTU U3MEHEHUS (DU3UYECKUX CBOWCTB.
XUMHYECKUE CBOWCTBA  QJKAaHOB: TAJIOTEHUPOBAaHUE, JIETUAPUPOBAHUE, TEPMUUYECKOE
pa3ioKeHue, KPEeKUHI Kak CIOoCOObl MOJYyYEeHHUS BaKHEHIIMX COEIUHEHUIl B OpraHM4eCcKOM
cuHTe3e. ['opeHne ajnkaHoOB Kak OJHMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIILIEHHOCTH U
ObITy. M30oMepu3anmsi Kak CIioco0 IMOYYeHUS BHICOKOCOPTHOTO OcH3WHA. MeEXaHMU3M peakiuu
cBoOOAHOpaIuMKanbHOro 3amerneHus. [lomyuenune ankanoB. Peakmus Bropma. Haxoxnenue B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB.

Huknoankansl. CTpoeHue MoneKyn IuKiIoaikaHoB. OOmas Gopmyna MUKIOATKAHOB.
HomeHnknarypa nuknoankanos. M3oMepus IMKI0AIKAHOB: YTIIIEPOIHOIO CKEJIETa, MEKKIIACCOBAs,
MPOCTpaHCTBEHHAs (Luc-TpaHc-u3oMepusi). Crenuduka CBOWCTB IMKIOANIKAHOB C MAalbIM
pa3MepoM KA. Peakiuy npucoemHeHus U paJuKaIbHOTO 3aMEIICHHUS.

ANKeHBl. DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MONEKYNbl OJTHJIEHA. Sp-
rubpuausanus opouraneit aromoB yriepoga. O - u T -cssu. Tomonorudeckuii psa u obias
¢dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajkeHOB: YIJIEPOAHOIO CKEJETa,
MOJIOKEHUS KpPaTHOM CBSI3M, NPOCTPAaHCTBEHHas (IMC-TPaHC-U30MEPHs), MEXKKIacCOBasl.
®dusnyeckue CBOMCTBA alKeHOB. Peaknuu 351eKTpoQHIBHOTO TPHUCOCIUHEHHUS Kak CIoco0
nonyueHus: (PyHKIMOHAIBHBIX MPOU3BOJIHBIX YrieBoaopoaoB. [IpaBuino MapkoBHHKOBA, €ro
ANIEKTpOHHOE oOOOCHOBaHWe. Peakinuu oxucieHus u noiaumepusauuu. lloamdTuneH kax
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOTO Mpou3BojcTBa. [IpomblliuieHHbIE U TabOpaTOpHbIE
crocoObI mofryuenust anikeHoB. [IpaBuiio 3aiinieBa. [IlpumeneHue aikeHoB.

Anxaguensl. Knaccudukaius ankaiveHOB TO B3aUMHOMY PAaCIOJIOKEHUIO KPATHBIX
cBs3el B Mosiekysie. OCOOEHHOCTH JIEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOEHUS COMPSKEHHBIX
ankaaueHoB. OOmas ¢dopmymna ankagueHoB. HomeHknarypa ©u  H30MepuUs alKaJIHEHOB.
®u3nyeckue CBOWMCTBAa  AKQAUEHOB. XUMHUYECKHME CBOMCTBA  QJKAaJMEHOB: pEaKIUU
npucOeANHEeHUs (TUIPUPOBAHKE, TaJOTEHUPOBAHUE), TOpeHus] U monumepusanuu. Bknag C.B.
JlebeneBa B TMONy4YeHME CHHTETHYECKOro Kayuyyka. BynkaHuszamus Kayudyka. PesuHa.
MHuoroo0pa3ne BHIOB CHHTETHUECKHMX KaydyKOB, MX CBOWcCTBa M mnpuMeHeHue. llomydeHue
AJIKaIMEHOB.

ATNKHHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNBl alleTUJIEHA. Sp-
rubpuau3anus opourasneit atomoB yriepoaa. ['omonorudeckuii paa u obmas Gopmysia aTKUHOB.
Homenxknarypa. M3oMepust: yriiepoJHOTO CKeNeTa, MOJI0KEHUSI KPaTHOM CBS3H, MEXKIACCOBas.
®u3nYeCcKue CBOMCTBA AJIKWHOB. XMMHYECKHE CBOWCTBA AIKWHOB: PEAKIIMH MTPUCOECTUHEHUS KaK



CHoco0 MOJYyYEeHHUs TOJIUMEPOB U JPYTUX MOJIE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
aleTHJIeHa KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IJIAMEHH JJIsi CBAapKH M PE3KU METaJUIOB.
[Tony4yenue aneTuieHa MUPOIU30M MeTaHa U KapOuIHBIM MeTo1oM. [IpumMenenne aneruieHa.

Apenbl. Uctopus oTkpbiTus O6en3ona. CoBpeMeHHbIE IPECTaBICHUs 00 JIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpoeHUH OeH3oma. M3oMepust 1 HOMEHKIIaTypa roMoJI0roB 6enzouna. Oormmas
dopmyna apenoB. dusnyeckue cBoiicTBa OeH30s1a. XMMHUYECKHE CBOWMCTBA OCH30Ja: PEeaKIUH
ANIEKTPO(QUIBHOTO 3aMelIeHus (HUTPOBAHUE, TAJIOT€HUPOBAHHME) KaK CIOCO0 TOIydeHUs
XUMHYECKHX CPEJICTB 3alIUThl PACTEHUMN; MPUCOCAUHEHHS (TUAPUPOBAHUE, TaJOreHHUPOBAHUE)
KaK JIOKa3aTeJIbCTBO HEMPEeNbHOr0 Xapakrepa Oen3ona. Peakmust ropenus. [lonydyenue 6ensona.
Oco0eHHOCTH XMMUYECKMX CBOMCTB TOJIyoja. B3auMHOe BIUsSIHUE aTOMOB B MOJIEKYJIE€ TOIYOJIa.
OpuenTaunonnsie 3¢ pexTsl 3amectuteneil. [IpaMenenre romonoro 6eH3ona.

Cnuptel. Knaccudukanus, HOMeHKIaTypa cnuptoB. ['omonoruueckuid psm v oOruiast
dopmyna npeaenbHBIX OHOATOMHBIX cIUpTOB. M3omepusi. Pusnveckne CBOMCTBA MPEAeTbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBsA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha PU3NYECKUE
CBOWCTBA CIUPTOB. XHWMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HATPHEM Kak CIoOco0
YCTaHOBJICHHUSI HAJUYUS THAPOKCOTPYMIBI, C TaJIOr€HOBOJOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOpUTENEH, BHYTPU- U MEXKMOJIEKYJISIpHas Aeruaparanus. Peakius ropeHusi: CnupThl Kak
torunBo. [lonydenue stanona: peakuus OpoXKeHUs TIIOKO3bI, THApaTanus dTuieHa. [Ipumenenue
MeTaHoJja U Ta”oia. dusnonornyeckoe NeCTBUE METAaHOIA M ATAHOJIA HA OPTaHKU3M YEJIOBEKa.
OTUJICHTIIMKONIb M TIUIEPUH KaK MPEACTaBUTEIN MPEIeIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakiusi Ha MHOTIOAQTOMHBIE CIUPTHI U €€ NPUMEHEHHUE Ji1 pacrno3HaBaHUS
[JIMIEPUHA B COCTaBe KOCMETHYECKHX cpeAcTB. [IpakThueckoe MpUMEHEHUE STUJICHIJIMKONS U
[JIMLIEpUHA.

®enon. Ctpoenue Monekyinbl GpeHona. B3aumHoe BiusiHEE aTOMOB B MoJieKyle (deHoa.
Ouznyeckue cpoiicTBa (eHosla. XMUMHYECKHE CBOHCTBA (pEaklMU C HATPUEM, THAPOKCHUIOM
HaTpus, Opomom). [lonyuenue denona. [Ipumenenue denona.

Anbperuabl U keToHbl. Knaccudukanus anpaerujjoB U KeToHOB. CTpoeHue npeesbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOEHHE KApOOHHWIBHOM  TPYIMIIBL
['omonoruueckuii psia, obmas Gopmyia, HOMEHKIATYpa U U30MEpHsl MPEACTbHBIX albIETUIOB.
®usnyeckue CBOWCTBA IMPENEIbHBIX AIBAETUAOB. XHMHUYECKHE CBOMCTBA IPEAEIbHBIX
aNbJIETU/IOB: THAPUPOBAHUE; KAUECTBEHHbIE pEaKUMU Ha KapOOHWIBbHYIO Tpynmy (peaxius
"cepeOpsiHOTO 3epkana’, B3aumopeiicTBue c¢ ruapokcugom menu (1)) m ux mpumeHneHue s
OOHapyXeHHsI TpelNeibHbIX albJETHI0B B MPOMBILUIEHHBIX CTOYHBIX Bojaax. I[lomyuenue
OpeJeNbHbIX albJETHI0B: OKHCICHHE CIUPTOB, rHiapartanus aneruwieHa (peakuus Kyueposa).
TokcuuHocTh anpreruyioB. llpumenenue ¢dopmanbaeruaa M aneTaapieruja. AIETOH Kak
npeacTaBuTeNlb KeToHOB. CTpoeHue MoseKynbl aneroHa. OcoOEHHOCTH peakIMH OKUCIEHUS
aneroHa. [IpumeHeHnne aneroHa.

KapOonoBsie kucnotsl. Kitaccuduxanus 1 HoMeHkIaTypa KapOOHOBBIX KUCIOT. CTpoeHne
IpeJlebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DJIEKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHUE
KapOOKcHIIbHOU rpymbl. ['oMonorudeckuit psi u o0mas Gopmysa npeaenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NUYECKHE CBOWCTBA MPEEIIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHUECKUE CBOWCTBA NPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (PEAKLIUU C METaJIIaMH,
OCHOBHBIMM OKCHJAMH, OCHOBAHMSIMM M COJISIMH) KaK IOJITBEP)KIEHUE CXOJCTBA C
HEOpPraHMYeCKUMH KHUCIoTaMHu. Peakuusa ostepudukamuum u ee oOpatumMocTs. BnusHue
3aMecTUTeNed B YIJIEBOJAOPOJHOM pajuKaie Ha CHIy KapOOHOBBIX KHCIOT. OcoOGeHHOCTH
XUMHUYECKMX CBOWCTB MYpaBbMHOW KHCHOTHL. llomyueHue mpenenbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHUCJIEHHE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIHUPTOB, aJbJAETHIOB.
Baxwueiimue npeactaBuTenN KapOOHOBBIX KUCIIOT: MypaBbHHasA, YKCyCHas U OeH30lHas. Briciiue
npeJiebHbIE U HEeTIpeIebHbIe KapOOHOBbBIE KUCIOTHI. OnTHYECKast H30Mepusi. ACUMMETPUYECKUN
aToM yriepona. [Ipumenenne kapOOHOBBIX KHUCIIOT.

Cnoxxnsie 3¢upsI 1 xupbl. CTpOSHHE U HOMEHKJIATypa CIOKHBIX 3UpoB. MexKiaccoBas
U30MepHs ¢ KapOOHOBBIMH KHcI0TaMH. CIocOObI MOTY4eHUs CIOKHBIX 3¢pupoB. OOpaTuMOCTb



peakuuu dtepudukanuu. IIpuMeHeHue CIOXKHBIX 3(GUPOB B MNHUIIEBOH U MapproMepHOU
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE dQUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenbHble U KUBOTHBIE KUPBI, UX cocTaB. DU3NUECKHE CBOWMCTBA XKUPOB. XUMHYECKHE
CBOICTBa XHUPOB: TUIPUPOBAHHE, OKUCICHUE. ['MAPOIN3 WM OMBUIEHHE >KUPOB KakK CIOCO0
IPOMBIIIJICHHOTO MOJyYeHHs COJEH BBICIIMX KapOOHOBBIX KUCHOT. [IpumeneHue xupos. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIIMe CBOICTBA MbLIA.

VYrneBoabl. Knaccudukanus yrieBoaoB. @u3ndeckune CBOWCTBA M HAX0XKJACHHUE YTIIEBOIOB
B npupoje. I'moko3a Kak anbAerugocnupT. XUMHUYECKHE CBOMCTBA TJIFOKO3bI: Al[MIMPOBAHHUE,
IKWJIUPOBaHKE, CTUPTOBOE U MOJIOYHOKHCIIOE OpOKeHNEe. DKCIIepUMEHTAIbHBIE TOKAa3aTeIbCTBA
HaJIU4Ms aJIbJETUAHOW M CHOUPTOBBIX rpymnm B riitokose. [lomyuenue rirokossl. Opykrosa Kak
u30Mep IIIIOKO3bl. Pubo3a m pe3okcupubo3a. Bakneimme aucaxapunabl (caxaposa, JaKTo3a,
MaibTO3a), UX CTpoeHue u ¢uznyeckue cBoiictBa. ['maponus caxaposbl, JTAKTO3bI, MaIbTO3BI.
Kpaxman u wnemnono3a kak OMOJIOTMYECKHE NOJIMMEpPbl. XHMMHUYECKHE CBOWCTBAa Kpaxmala
(ruaponn3, KauecTBEHHAsl peaklus ¢ MOJOM Ha KpaxMal M ee IPUMEHEHHUE Ui OOHapyKEeHUS
KpaxMayia B MpOAYyKTaxX MUTaHUs). XMMUYECKHE CBOMCTBA IEJUTIONIO3BL: TUAPOIU3, 00pa3oBaHue
cinoxHbIX 3¢pupoB. [IpumeHenre u Ouonoruueckas poiyib yrieBogoB. OKHUCIEHUE YIJIEBOJIOB -
MCTOYHUK SHEPrUU >KUBBIX OpraHu3MoB. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpHUMEpe
aleTaTHOTO BOJIOKHA.

Wnentudukanyss OpraHMYECKUX COeNWHeHHH. ['eHeTHuecKkas CBS3b MEXAY KiIaccaMH
OpPraHUYECKUX COETUHEHUI.

Awmumnsl. [lepBuuHble, BTOpUYHBIE, TPETUUHBIE aMHHbI. Kitaccudukanus aMyHOB 110 TUILY
YIJIEBOJOPOAHOTO  paJuKajda M YUCIY AaMUHOTPYyNI B MOJIEKyJe. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHME MpeAeIbHbIX aMUHOB. du3nueckue cBOWCTBa aMUHOB. AMUHBI KaK
OpraHWYECKUE OCHOBAHMS: PEAKUUU C BOAOW, KuUciHoTamu. Peakuus ropeHus. AHWIMH Kak
IIPEJICTaBUTENb apOMaTHUYEeCKUX aMMHOB. CTpoeHue aHmiInHa. [IpuunHbI 0ciiablieHns OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMM IIPEIEIBHOTO psia. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICMCTBHE C KWUCIOTaMH, OpOMHON BOJOH, oxucinenue. IloaydeHne aMuHOB
AJIKUJIMPOBAaHUEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peaknus
3unuHa. [IpumeHeHne aMrHOB B (hapMalieBTHUECKOM MPOMBIIICHHOCTH. AHUJIMH KaK ChIPbE IS
MPOU3BOJICTBA AHUJIMHOBBIX KpacuTeseil. CHHTE3bl HA OCHOBE aHWJIMHA.

AmvuHokucnotel u Oenku. CoctaB u  HoMeHkiarypa. CTpoeHWe aMHUHOKHCIIOT.
I'omonornyeckuil psiA NPENENbHBIX AMHHOKUCIOT. M3oMepusi NpelnenbHbIX aMHHOKHCIOT.
@®usnyeckue CBOICTBAa NPECIbHBIX AaMMHOKHUCIOT. AMHHOKHUCIOTHI Kak aMm@oTepHbIe

OpTraHU4Y€CKUC COCANHCHUA. Cunres INEeITUI0B. HGHTI/II[HEUI CBsI3b. brojiornueckoe 3HadeHNE -
aMHHOKUCIOT. OO0JIacTH NMPUMEHEHUS aMHUHOKHUCIOT. beslku Kak HpupoaHble OHOIMOIUMEpHI.
CoctaB u crtpoenue OenkoB. OCHOBHbIE aMMHOKMCIIOTBHI, OOpasyrolue Oenku. XUMHUYECKUe
cBOMcTBa OEJNKOB: THAPOJIM3, JI€HATypalys, KauyecTBEHHbIE (IIBETHbIE) pEaKUUU Ha OENKH.
[IpeBpamienus: 6enKoOB NuUIM B opraHu3Me. buonorndyeckue GyHkuuu OenkoB. JlocTuxeHus B
U3y4EHHH CTPOCHUS U CHHTE3a OeJIKOB.

A3oTcozepkalye reTepouKInIecKie coennHerns. [Tuppoa 1 MUpUANH: SIIEKTPOHHOE
CTPOEHUE, ApOMAaTUUECKUI XapaKTep, pa3Inure B IPOSBICHUN OCHOBHBIX CBOMCTB. HykienHoBble
KHCJIOTHI: cocTaB u crpoeHue. Ctpoenne HykineoTuaoB. CoctaB HykienHOBBIX KucioT (JIHK,
PHK). Posib HYyKJIEMHOBBIX KUCIIOT B )KM3HEACSATEILHOCTH OPTraHU3MOB.

BBICOKOMOH@KYH?IPHBI@ COCINHCHUA. OCHOBHBIE TTOHSTHA BBICOKOMOJICKYJIAPHBIX
COCMHEHUIN: MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENeHb MOJMMEpH3alUH.
Knaccudpukanus mnomumepoB. OCHOBHBIE CIOCOOBI  TOJMYYEHHUS  BBICOKOMOJIEKYISPHBIX
COEMHEHU: peaklluy MOJIMMEpHU3allui U TOJUKOHAeH A CTpoeHHe U CTPYKTYypa MOJIUMEpPOB.
3aBUCUMOCTh  CBOWCTB IIOJIAMEPOB OT CTPOCHHMS  MOJIEKYJ. Te€pMOIUIACTMYHBIE U
TEpMOpeaKkTHUBHbIE MoynuMepbl. [lpoBojsmue opranuueckue mnoaumepsl. KoMmo3uTHbIe
MaTCpHralibl. HepCHeKTI/IBBI HCIIOJIB30BAHHA KOMITIO3UTHBIX MAaTCpHaIOB. KJ'IaCCI/I(bI/IKaHI/IH
BOJIOKOH. CHHTeTHYecKHe BOJOKHA. [lonmuddupHble W MOJMaMHUIHBIE BOJOKHA, UX CTpPOEHHE,
CBOMCTBA. HpaKTI/ILIeCKoe HWCIOJb30BaHNEe BOJOKOH. CHHTETHWYECKHE IIICHKH: U30JA0Us  1JIs1



IIPOBOJIOB, MEMOPAHBI JUUIsl OTIPECHEHUS BOJIbI, 3aIMTHBIC TUIEHKU JUIsI aBTOMOOMIIEH, TUIaCTBIPH,
XUPYpru4eckue noBs3ku. HoBbIe TEXHOIOTMM JAJbHEUIIErO COBEPILIEHCTBOBAHUS MOJIUMEPHBIX
MaTepUasoB.

Teopernyeckne 0CHOBBI XUMHUH

Crpoenne BemniectBa. CoBpeMeHHass MOJENb CTPOE€HUs aroma. JlyanusM 3JIeKTpoHa.
KBanTtoBbie uncna. Pacnipenenenue 3J1IeKTPOHOB 110 SHEPrETUYECKUM YPOBHSAM B COOTBETCTBHH C
IPUHLIMIIOM HauMEHbIIEH SHepruu, npaBuiaoM XyHaa v npuHuunom Ilaymu. OcobeHHOCTH
CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-371eMEHTOB. DJIEKTPOHHAsi KOHPUrypalus aroma.
Knaccugukaius XMMHYECKHX 3JEMEHTOB (s-, P-, d-amemenTbl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHUSL aTOMOB. BanenTHbsle a5eKTpoHsl. [lepuoanueckas cucreMa XMMUYECKHUX JJIEMEHTOB
.M. MenneneeBa. ®usznueckuii cmbici [lepuoanueckoro 3akona /.M. Menneneesa. [ Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTOB U MX COCIMHEHHUH IO MEpUOJaM U Ipyliam.
MupoBo33peHueckoe M HaydyHoe 3HadeHue Ilepmommyeckoro 3axona J[.MI. MeHnneneesa.
IIporuo3sl J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

OneKTpoHHas NpUPOJAa XUMHYECKON CBSI3U. ODJEKTPOOTPHULATENbHOCTh. KoBasieHTHas
CBSI3b, €€ PA3HOBHUJIHOCTU U MEXaHM3Mbl 00pa3oBaHUs (OOMEHHBIN U JIOHOPHO-AKIENTOPHBIN).
Nonnas cBsa3p. Metaiuinueckas cBa3b. BogopoiHast cBsizb. MEKMOJIEKYIISIPHBIE B3aUMOICHCTBUS.

Kpucrannuueckue u amopdHblie BemecTBa. TUIIBI KPUCTAIUIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELLIECTBA OT TUIIA
KpHUCTaNIn4ecKoi pemerku. [Ipuunnel MHOrooopasus Beuiects. COBpeMEHHbIE IIPEACTaBICHUS O
CTPOCHUU TBEPBIX, )KUAKUX U ra3000pa3HbIX BemecTB. JKHUIKUe KPUCTAILIHL.

XuMudeckue peakiuu. I'omoreHHsle U rereporeHHble peakuuu. CKOpOCTb peakliuy, ee
3aBUCHUMOCTh OT pa3JIM4YHbIX (PAKTOPOB: IMPHUPOJABI PEATUPYIOLIUX BEIIECTB, KOHLEHTpPALUU
pearupyomux BellecTB, Temieparypsl (mpaBwio Baurt-I'odda), miomaan peakuuoHHOM
MOBEPXHOCTH, HAJIU4YMs KaTajau3aTopa. OHEpPrus aKTUBalMM. AKTUBUPOBAHHBIN KOMILIEKC.
Karanuzatops! n karanus. Posib kaTann3aTopoB B IPUPOIE U POMBIIUIEHHOM ITPOU3BOJICTBE.

[TonsiTre 00 3HTanbIMM U 3HTpONUU. DHeprus ['ndoca. 3akon ['ecca u ciencTBUs U3 HETO.
TennoBble >pQexTsl XUMUUECKUX peakuuid. Tepmoxumuueckue ypaBHeHHs. OOpaTuMocTh
peakuii. Xumudeckoe paBHoBecue. CMeEIIeHHE XHUMHYECKOTO PABHOBECHUS MO/ JIEHCTBHEM
pasMYHbIX (AKTOPOB: KOHILEHTpPAllUM pEareHTOB MM MPOAYKTOB peaKkluH, JaBICHHUS,
Temneparypbl. Pojib cMelieHus: paBHOBECHUS B TEXHOJIOITMUECKUX MPOIIECcCax.

HucnepcHble cuctemsl. Kommonanele cuctemsl. MicTuHHBIE pacTBOpbl. PacTBOopeHune Kkak
¢uznko-xumMuueckuit mpouecc. CrnocoObl BRIpaXXKeHUs KOHLEHTPALMK PACTBOPOB: MaccoBasi 10JIs
pPacTBOPEHHOIO BEILIECTBA, MOJIIPHAs ¥ MOJISUIbHAS KOHLIEHTpaluu. TUTp pacTBOpa M THTPOBAHUE.

Peakuuu B pactBopax snekTponauToB. KauecTBeHHbIE peakliMd Ha HOHBI B PacTBOPE.
KucnoTHO-0CHOBHBIE B3auMOJEHcTBUS B pacTBOpax. AmdorepHocTb. MoHHOE Npou3BeneHue
Boabl. Bomoponuswiii mokaszatens (pH) pactBopa. I'maponus comeil. 3HaueHue THAPOIU3a B
OMOIOrnYecKUX OOMEHHBIX npoleccax. [IpuMenenue ruiponrsa B IpOMBIIIIIEHHOCTH.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IIPUPOJIE, IPOU3BOICTBEHHBIX IPOIECCAX
U JKU3HEJEATEIBHOCTH OpraHu3MoB. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIM IOTEHIUAI CPEIBI.
Huarpamma Ilyp0>. IloBenenue BemiecTB B cpeaax C pa3HbIM 3HaueHueM pH. Meroast
AJIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOrO OanaHca. [anpBaHMYecKUH »3iIeMEHT. XUMHYECKUe
UCTOYHUKHU TOKa. CTaHAapTHBIA BOAOPOAHBIN 371eKTpo . CTaHIapTHBIN AIEKTPOAHBIN OTEHIIUAT
cuctembl. Psn  CTaHZapTHBIX AJIEKTPOAHBIX NOTEHLUANoOB. HampaBieHue OKHUCIUTENBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUNA. DJNEKTPOJIM3 PacTBOPOB M paciuiaBoB cojel. [Ipaktuueckoe
IPUMEHEHHUE DJIEKTPOIM3a Ul IOJYy4YEHHMsS UIEJIOYHBIX, ILIEIOYHO3EMEIbHBIX METAUIOB U
amomuHus. Koppo3ust MeTansioB: BUABI KOPPO3UH, CIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKO XUMHH

Obmas xapaktepuctuka 31eMeHTOB [A - IIIA-rpynn. Oxcuabl U NEpOKCUABl HATPUS U
kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanus. Coiu HaTpHsl, Kalnusl, KajablUsl U MarHus, X
3HaYeHHEe B MPHUPOJAE U >KU3HU uyenoBeka. KecTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHHS.
KomMmIuiekcHbIe COETUHEHN S ATTIOMUHUS. AJIFOMOCUIIMKATBI.



Mertamner IB - VIIB-rpynn (menp, nmHkK, XpoMm, Mapranen). OCOOEHHOCTH CTPOEHUS
atomoB. O0mme ¢uznveckue U xuMuueckne cpoictsa. [lomyuenne n npumernenue. OKCUIBI U
TUAPOKCHUIBl 3THX METAIOB, 3aBUCUMOCTh HMX CBOMCTB OT CTEIEHHM OKUCIEHHUS 3JIEMEHTA.
Baxneiime conu. OKHUCIUTENbHBIE CBOMCTBA COJEHM XpPOMa M MapraHiia B BBICHIEN CTENEHU
okucieHus. KoMiuiekcHble cOeIMHEHNS XpoMa.

O6mas xapakrepuctuka neMeHToB [VA-rpymmbel. CBONCTBA, MOJyUYeHUE U PUMEHEHHUE
yriisi. CHUHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIIUICHHOCTH. AKTUBUPOBAHHBIN YIrojib Kak
aacopOent. HanocTpykTypsl. MUpoBble JOCTHXKEHHS B OOJACTH CO3JaHHs HaHOMATEpPUAJIOB.
DJNEKTPOHHOE CTPOEHUE MOJIEKYJbl yrapHoro rasa. IlomyueHue m npumeHeHHe yrapHOro rasa.
buonoruueckoe neiicteue yrapuoro raza. KapOuasl Kanbius, alfoMUHUS U xKene3a. KapOoHaTsl
U ruIpokapOoHaTsl. KpyroBopot yriepo/ia B )KUBOI 1 HeXHUBOH mpupoje. KauecTBeHHas peakuus
Ha KapOoHaT-uoH. du3nueckre u XuMHYECKUe cBoiicTBa kKpeMHUs. CuilaHbl U CHTMIUIBL. OKCHIT
kpemuus (IV). KpemuueBbie KucaoThl v uX cojid. CUIMKAaTHBIE MUHEPAJIBI - OCHOBA 3€MHOM KOpHI.

OO6mras xapakTepuctuka snemMeHToB VA-rpynmnbel. Hutpuael. KauectBenHas peakius Ha
MOH aMMOHUS. A30THasl KUCJIOTa KakK OKHCIUTENb. HUTpaThl, ux (U3HUECKUe U XUMHYECKUE
cBolcTBa, mpuMeHeHue. CBOMCTBA, moaydeHue u npuMenenue pochopa. @ochun. dochopusie n
nonudochopHbie KUCIOTH. bromorndeckas posb dpocdaros.

Ob6mas XapaKTEepUCTHKA 3JIEMEHTOB VIA-rpynmsl. OcoOsie CBOMCTBa
KOHIICHTPUPOBAHHON CEpHOM KUCIOThL. KauecTBeHHBIC peakiuu Ha Cyab(UI-, CYIbPUT-, U
cynb(haT-uOHBI.

Obmas xapakrepuctuka s1eMeHToB VIIA-rpynnel. OcobGeHHocTH XuMuu  Qropa.
["asioreHoBOAOPOBI U UX MOTYyYEHHUE. ['aJ0oreHOBOAOPOIHBIE KUCIOTHI U X coJii. KauecTBeHHbIE
peakuuMu Ha rajoreHuJ-uoHnl. Kucnoponconepkaue coenuHeHus xiopa. lIpumenenue
rajJjiOreHOB M UX BaKHEUILINX COEIMHEHUM.

bnaropoansie rasel. [Ipumenenue 61aropoAHbIX Ta30B.

3aKOHOMEPHOCTH B U3MEHEHHMHM CBOWCTB IMPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHHU,
BBICIINX OKCHJIOB U THAPOKCHUJIOB.

Wnentudukanus HeOpraHnYeCKUX BEIIECTB U HOHOB.

XUMHUA U )KU3Hb

Hayunbie mMeTonbl mo3Hanus B xumMuu. Mcrounukn xumudeckod mHbopmaruu. [louck
uHpopManMi 1O Ha3BaHUSIM, HWACHTH(PUKATOpPAM, CTPYKTYpHBIM GdopmynaM. XUMHUYECKUN
aHaJIu3, CUHTE3, MOJCIMPOBAHUE XMMHYECKUX MPOLIECCOB M SIBIIEHUM KaK METOJbl HAy4YHOI'O
no3HaHus. Marematnyeckoe MOJEIMPOBAHHUE MPOCTPAHCTBEHHOTO CTPOEHUS  MOJIEKYJ
oprannueckux BemiecTB. CoBpeMeHHbIE (PU3NKO-XUMUYECKHUE METObl YCTAHOBJICHUS COCTaBa U
CTPYKTYpPHI BEIIECCTB.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoOnemsbl, CBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX TpemnapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, paspyliarlie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe aaKorois, HapKOMaHUs).
PammonansHoe nutanue. [lumessie 1o6aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B Meaunune. PazpaboTka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMUg B TOBCEAHEBHOW JKHU3HU. MOIOIKME W YUCTAIIME CpENCTBA. PemnenseHTsl,
uHCceKTUIUAbBL. CpeacTBa JMYHOM THTMEHb UM KocMeTuku. [IpaBuia Oe3omacHOil paboThl C
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMUH.

XuMHS U CENbCKOE XO3sICTBO. MUHepanbHble W OpraHuveckue yaoopenus. Cpencrsa
3alIUThl PACTCHUU.

Xumus B TpoMbIIUIeHHOCTH. OOIIHe MpeAcTaBIeHUS O MPOMBIIUICHHBIX CIOco0ax
MOJTYYCHHUS XUMUYECKUX BEIIECTB (HAa MpUMEpe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
[TpomebinnenHast oprannueckas Xumust. ChIpbe 715 OpraHu4eckoi mpombiluieHHOCTH. [Ipobnema
OTXOJIOB M MOOOYHBIX MPOAYKTOB. Hambomnee KpymHOTOHHAKHBIE TTPOU3BOJICTBA OPTaHUYECKHUX
coenuHeHuil. YepHas u uBeTHast MeTautyprust. CTEKI0 U CUJIMKaTHas! IPOMBIIIEHHOCTb.

Xumus 1 dHepreTuka. [[pupoaHble MCTOUHNKY YIiieBoLOpOoa0B. [IpupoaHbIii M OMYyTHBIM
He(TSAHOM Ta3bl, UX COCTaB U Ucmonb3oBaHue. CoctaB HeTH U ee epepadboTka. HedrenpomykTsl.



OxranoBoe uymcio OeH3mHa. OxpaHa OKpyXawied cpensl npu HedTenepepaboTke U
TPAHCTIOPTUPOBKE HEPTENPOAYKTOB. AJTBTEPHATUBHBIE HCTOUHUKH SHEPTUH.

Xumusa B crpoutenbcrBe. LlemenT. beron. Ilonbop onTHManbHBIX CTPOUTENBHBIX
MaTepHaloB B IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

XUMHS ¥ 3KOJIOTHsl. XUMHYECKOE 3arpsi3HEHNUE OKPYKAKOLIEH CPEIbl U €ro MOCIEACTBHUS.
Oxpana rugpocdepsl, 1o4YBbl, aTMOchepsl, GI0psl U GayHbl OT XMMHUYECKOTO 3arps3HEHHUS.

Tunel pacueTHBIX 3a/1a4:

Haxoxzaenue momnexynsipHOi (OpMyIbl OPraHMYECKOTO BEILIECTBA MO €ro IMIOTHOCTH U
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €TI0 COCTAB, WJIX 10 MPOYyKTaM CrOpaHusi.

Pacuetsl MmaccoBo#t 1011 (Macchbl) XUMUYECKOTO COSIMHEHUS B CMECH.

Pacuetsl Macchl (0ObeMa, KOIMYECTBA BELIECTBA) MPOJYKTOB PEAKLMH, €CIU OJHO W3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

Pacyetsr MaccoBoil wim 0OBEMHOW JOJNHM BBIXOJA MPOAYKTA PEAKIUHA OT TEOPETUYCCKU
BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

Pacyetbl 00bEeMHBIX OTHOILIEHUI ra30B IPU XUMHUYECKUX PEAKIIUIX.

Pacuersl mMacchl (00beMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIUHU, €CIU OIHO W3
BEILECTB JJAHO B BUJIE PACTBOPA C ONPEIAECICHHOM MacCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA.

IIpuMepHbIe TeMbI NIPAKTHYECKUX PA0OT (HA BLIOOP yuuTe/isi):

KauectBenHoe onpeseneHue yriaepo/ia, BOAOPOIa U XJIOpa B OPraHUYECKUX BELIECTBAX.

KonctpyrnpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYJI OPTaHMYECKUX BEIIECTB.

Pacno3naBanue miaacTMacc ¥ BOJIOKOH.

[TosnydyeHne UCKyCCTBEHHOT'O IIEJIKA.

Pemrenne skcnepuMeHTaANbHBIX 337a4 Ha [TOJIy4Y€HUE OPraHUYECKUX BELIECTB.

Petrenue skcniepuMeHTANbHBIX 3aa4 Ha PaCliO3HABAHUE OPTaHUYECKUX BEIIECTB.

Wnentudukanus HeOpraHn4eckux CoeTMHEHUH.

[Tonyuenue, cobupanue U pacrio3HaBaHUE ra3oB.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme "MeTamib".

Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe "Hemeramnsr".

Pemrenne skcnepuMeHTaNbHBIX 3a7a4d 1Mo Teme "['eHeTudeckas CBS3b MEXKIY KIIacCaMH
HEOPraHUYECKUX COEIUHEHUN".

Pemrenue skcnepuMeHTANbHBIX 3a7a4d 1Mo Teme "['eHeTnuueckas CBS3b MEXIY KIIacCaMH
OpTaHUYECKUX COCTUHEHUM".

[Tonyuyenue sTuneHa u u3ydyeHue ero cBOMCTB. [loayueHne ykCycHON KUCTOTHI U U3Y4EHHUE
€€ CBOMCTB.

I'mpponus Kupos..

N3rorosnenue Mpuia pyqyHoOil paboTHI.

XUMHST KOCMETUYECKUX CPEJICTB.

HccnenoBanue cBONCTB OENKOB.

OCHOBBI IUIIEBOM XUMHUH.

HccnenoBanue nuieBbix 100aBOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

XHUMUYECKUE CBOKMCTBA aJIbJICTUIOB.

CuHres cioxHOro 3upa.

I'maponus yrineBosioB.

Ycerpanenue BpeMeHHOM )KECTKOCTH BOJIBI.

KadecTBeHHBIEC peakii Ha HEOPTAHMYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUECKOHN peakInu.

Omnpenenenne KOHIICHTPAIIUHA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOIOM TUTPOBAHHUSI.



TemaTnyeckoe IIAHMPOBaAHUE

10 kaace
Ne i/ Tema KosmnuecTBo 4acoB
1 (OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHUSI OPraHUYECKOH] 18
XUMHH.
2 YrineBonopoas 55
3 Kucnopon- conepkaiine OpraHM4ecKue BerecTra . 33
4 IA30TCOIepIKaIe OPraHuIECKUE BEIIECTRA. 26
['etepo- GyHKIIMOHATIbHBIE COSTUHEHUS
3) XUMUS IPUPOIHBIX COSTUHEHUN 36
Peszepr 2
Bcero:
170
11 knace
Ne ii/mm Tema KosmuecTBo yacos
1 [Beaenue B 00IIyIO0 TEOPETUUYECKYIO XUMUIO 2
2 |CtpoeHue BeliecTBa 30
3 |OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS PeaKIUii 29
4 |BemrecTBa ¥ OCHOBHEBIE THUIIBI X B3aNMOIECHCTBUI 42
5 [XuMus 21eMeHTOB 64
Pesepn 3
Bcero: 170




