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IIVIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

JIMYHOCTHBIE Pe3yJIbTaThl:
B IICHHOCTHO-OPHUEHTALIMOHHON cdepe — BOCIUTAHHWE YYBCTBA TOPAOCTH3a POCCHUICKYIO
XUMHUUYECKYIO HAyKy, TYMaHU3Ma, IEJIeYCTPEMIICHHOCTH;

B TPYIOBOil cepe — TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY MAajbHEWIIeld 00pa3oBaTeNbHOU
TPAeKTOPHH;

B TIO3HABATENILHOW chepe — yMEHUE YIPABIATH CBOCH NTO3HABATEIILHON JESITEIbHOCTHIO.
MeranpeaMeTHBIMH ~ pPe3yJbTATAMH OCBOCHHSI BBIIIYCKHUKAMH OCHOBHOM  IIKOJIbI
NPOrpaMMbl 110 XUMHUH SIBJISIIOTCS:

WCIOJb30BAHUE YMEHHUH W HaBBIKOB pA3JIMYHBIX BHUJIOB II03HABAaTCIIBHOM JEATEIbHOCTH,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HaHMA  (CHCTEMHO-MH(POPMALMOHHBIA  aHAJIU3,
MOJICJIMPOBAHME) ISl U3YUEHUS Pa3IMUHBIX CTOPOH OKPYXKAOLIEH NeCTBUTEIbHOCTH;
UCTIOJIb30BAaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX OMNepaluii: (OopMyIupOBaHUE THIIOTE3, aHATH3 U
CHUHTE3, CpaBHEHHME, O000OILIEHHE, CHCTEeMATU3allusl, BbIBIEHUE IPUUYMHHO-CIIEJICTBEHHBIX
CBs3€i1, IOMCK aHAJIOTOB;

yYMEHUE IeHepupoBaTh UACH U ONPEIEATh CPEICTBA, HEOOXOAUMBIE I UX pealnu3aluy;
YMEHHUE OIpPENeNATh LEeNd W 33aJaudl JEATENIbHOCTH, BBIOMPATh CPEACTBA pEaH3alMy LEId U
IIPUMEHATH UX HA IIPAKTHKE;

UCTIOJIB30BaHUE PA3TMYHBIX HCTOYHUKOB MH(POPMALIUH, TOHUMAHUE 3aBUCUMOCTH COJICPKAHUS U
¢dbopMbl npecTaBiIeHUs HHPOPMALUK OT Lieleld KOMMYHHMKAIUU U apecaTa.

B  o0aacTu mo3HaBaTeJbHBIX Pe3y/bTATOB 00pa3oBaTeibHOE  y4dpeKIeHHe  o0ero
0o0pa3oBaHusl NPEJAOCTABJIACT YYEHHUKY BO3MOKHOCTH HA CTYNIEHH CpeaHero (IOJIHOrO)
o01mero o0pa3oBaHus HAYYNTHCH:

JIaBaTh OIPENEICHNS HAYYHbBIM IIOHATUSAM;

ONMCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSITEJILHO IMPOBOAMMBIE 3KCIEPUMEHTHI, HCIOIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM) SI3BIK U SI3bIK XUMUU;

ONMCHIBATh U Pa3jiMyaTh W3YYEHHbBIE KJIACChl HEOPraHMYECKUX U OPraHMYEeCKHX COEIMHEHUH,
XUMHUYECKHE PEAKLIUHY;

KJIaCCU(UIIMPOBATh U3yUYE€HHbIE OOBEKTHI U SBJICHUS;

HaOJI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO MPOBOANMBIE OIBITHI, XUMUYECKUE PEAKIIUH,
MPOTEKAIOIKE B IPUPOJIE U B OBITY;

JenaTb  BBIBOJBI M YMO3AaK/IIOUEHHs W3  HAOMIOACHMH, M3YYEHHBIX  XUMHUYECKUX
3aKOHOMEPHOCTEH, NPOrHO3MpPOBAaTh CBOMCTBA HEU3YUYEHHBIX BEIIECTB IO AHAJIOTMHU CO
CBOICTBaMM U3Y4YECHHBIX;

CTPYKTYpUPOBATh U3YUEHHBIN MaTepua;

MHTEPHPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOTYYECHHYIO U3 IPYTUX UCTOYHHUKOB;
ONKCHIBaTh CTPOECHHE aTOMOB 3JjeMeHTOB |-1V mepnosoB ¢ HCHOIb30BaHUEM 3JIEKTPOHHBIX
KOH(UTrypanuii aToMoB;

MOJIEJIMPOBaTh CTPOEHUE MPOCTEUIIUX MOJIEKYJl HEOPraHMYECKUX M OPraHMYECKHX BEIECTB,
KpHUCTAJIJIOB;

IIpenmeTHbIe pe3yJibTaThI:

BbinycKHUK HAyYHTCS:

pacKpbIBaTh Ha IpUMEpax poJib XUMHUH B (POPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUpa
U B IIPAKTUYECKOM JI€ATENBHOCTH YEIOBEKA,

JEMOHCTPUPOBaTh HAa IpHUMEpax B3aMMOCBA3b MEXAY XUMHUEH U JPYTMMH €CTECTBEHHBIMU
HayKaMH;

pacKkpbIBaTh Ha MPUMEpPAxX MOJOKEHUS TEOPUH XuMuieckoro crpoeHusi A.M. bytieposa;
noHuMaTh ¢usnueckuit cmbici [lepuoanyeckoro 3akona JI.M. MenaeneeBa U Ha €ro OCHOBE
OOBSACHATh 3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U OOpa30BaHHBIX MMM BELIECTB OT
JIEKTPOHHOT'O CTPOEHUS aTOMOB;




OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX IMPEJCTaBICHUH 00 UX cocTaBe
U CTPOCHHH;

OPUMEHATh TIPAaBWJIAa CHUCTEMAaTHYECKOM MEXAYHApOIHOW HOMEHKJIATYphl KakK CpelcTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJICKYJISIDHBIE M CTPYKTYPHbIE (POPMYIIbI OPraHUYECKUX BEIIECTB KaK HOCHUTENIEH
uH(pOpMallMl O CTPOCHHH BEIECTBA, €0 CBOICTBaX U MPUHAIJICKHOCTH K OIpPEACICHHOMY
KJIACCY COCIMHEHU;

XapaKTepu30BaTh OpPraHMYECKUE BEIIeCTBA [0 COCTAaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIUBATh
NPUYHHHO-CJIEICTBEHHBIE CBS3U MEKIY JaHHBIMU XapaKTEPHUCTUKAMHU BEILECTBA;

MPUBOJIUTH IPUMEPHl XUMHUUECKHUX PEaKIUil, pACKPBIBAIOIINX XapaKTEPHbIEC CBOMCTBA TUITUYHBIX
IpeCTaBUTENICH KIacCOB OPTaHUYECKUX BEIIECTB C LENbI0 MX WACHTU(PHUKAIMUA U OOBSCHEHUS
o0yacT MpUMEHEHHUS,

IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX PEaKkIMii Ha OCHOBE 3HAHHM O THUMAx
XUMHUYECKOHN CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

UCTIOJb30BaTh 3HAHUS O COCTaBe, CTPOCHHMM M XHMHUYECKHX CBOWCTBAaX BEIIECTB JIJIs
0e30MacHOro NPUMEHEHUS B IPAKTHUUECKOH 1eATelbHOCTH;

NPUBOJNUTh TPUMEPHI TPAKTUYECKOTO HCIIONB30BAaHMs TPOIYKTOB MepepadoTku HehTH U
OPUPOJHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COEAMHEHUN (MOMUATHIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

MPOBOAMTD OMBITHI 110 PACIIO3HABAHUIO OPTaHUYECKHUX BEIIECTB: MIIHIIEPUHA, YKCYCHOU KHCIIOTHI,
HETIpe/ICTbHBIX JKUPOB, TIIOKO3bI, Kpaxmaia, OelKOB — B COCTaBE MHUIIEBBIX IMPOIYKTOB M
KOCMETHUYECKUX CPEJICTB;

BJIAJCTh MpaBWJIAMH M MpHeMaMH Oe30macHOi paboThl C XWMHYECKMMH BEIIECTBAMU U
1a060paTOPHBIM 000PYIOBAHHEM;

YCTAaHABJIMBATh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH pEaKIMH W CMEIIEHUS XHUMHYECKOTO
paBHOBECHsSI OT pAa3IMUHBIX (PAKTOPOB C ILENbI0 OMPENEICHHUs] ONTUMAIbHBIX YCIOBUMN
NPOTEKAHUS XUMUYECKUX MTPOIECCOB;

MPUBOJIUTH MPUMEPHI TUIPOIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKa;

OPUBOJNUTH  TPHUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakimuid B TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIIbHOCTH OPTaHU3MOB;

NPUBOJNUTH TIPUMEPHl XUMHUYECKHX pPEaKIWi, PacKphIBAIOIUX OOIINEe XMMHUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — METAJIIOB U HEMETAIIJIOB;

IIPOBOJUTH pacueThl Ha HAXOXKIEHHE MOJEKYIIPHOH (GOpMyIBl yrieBogopoaa Mo MPOIAyKTaM
CTOpaHUs U MO €ro OTHOCUTENbHON IIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHNX B €r0
COCTaB;

BJIAJCTh MpaBUJaMH O€30MacHOro oOOpalleHus C €IKMMH, TOPIOYMMHU U TOKCHYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

OCYIIECTBIIATh MOUCK XHMMHUYECKOH MH(pOpManMM MO Ha3BaHUAM, UACHTU(UKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKH OLEHMBATh U MHTEPIPETUPOBATh XUMHUUYECKYI0 HMH(pOPMALHIO, COJEpKallylocs B
COOOIICHUAX CpEICTB MaccoBOW WHGopMmamuu, pecypcax HHTepHeTa, HaydHO-TIOMYISPHBIX
CTaThsX C TOYKU 3PEHMsSI €CTECTBEHHO-HAyUYHOU KOPPEKTHOCTH B LIEJISX BBISBICHUS OIIMOOYHBIX
CyXJieHui u popmMupoBaHusi COOCTBEHHOM MMO3UIIHH;

OpPEACTaBIATh NYTH pelleHUs TI00ANbHBIX Mpo0JieM, CTOALIMX TMepe] YeIOBEYEeCTBOM:
IKOJIOTHYECKUX, JHEPTETHUECKUX, CHIPhEBBIX, H POJIb XHMUHU B PEIICHUH dTHX MPOOIeM.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThHCS:

WITIOCTPUPOBATh HAa TIpUMeEpax CTaHOBIICHHE M ABOJIOIUIO OPraHWYECKON XMMHU KaK HayKH Ha
Pa3IMYHBIX UCTOPUYECKUX 3TANax ee pa3BUTHS,

UCTIOJIB30BaTh METOJbl HAYYHOTO TIO3HAHUS TIPH BBHIMOJHEHWH TIPOCKTOB H  y4eOHO-
UCCIIEIOBATEIbCKUX 3a/lad 10 M3YYEHHUIO CBOICTB, CIOCOOOB MOJNYyYEHHMsS M PACHO3HABAHUS
OpPraHUYeCKHX BEIECTB;



OOBSCHATh MPUPOAY M CHOCOOBI 00pa30BaHUsI XUMHUYECKOW CBSI3M: KOBAJICHTHOU (TOJSPHOM,
HETOJISIPHOM ), MOHHOW, METALTUYECKON, BOJOPOJHON — C IETBI0 OMPEACIICHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

YCTaHaBIMBATh T€HETUYECKYKD CBA3b MEXAY KiaccaMd OpraHMYEeCKHX BEIIeCTB IS
000CHOBaHUSI MPUHLIHUINHAIBHOW BO3MOXKHOCTU TMOJYYEHHUSI OPraHUYeCKHX COCAUHEHUM
3aJIaHHOT0 COCTaBa U CTPOEHUS;

YCTaHABIIMBATh B3aMMOCBS3U MEKIY (DaKTaMH U TEOPUEH, MPUIMHOMN U CIICJACTBHEM IIPU aHATIU3E
NpoOJIEMHBIX CUTyalluii U OOOCHOBAaHUU TNPUHUMAEMBIX PEUICHHH Ha OCHOBE XHMHUYECKHUX
3HaHUM.

DopmMamMH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH O0YYAIOIINXCS SBISIOTCS:

DopMBI IMCEMEHHOM ITPOBEPKHU:

- MHCbMEHHAsl MPOBEpPKa - ATO MHUCHMEHHBIM OTBET 00y4Yarollerocs Ha OJIUH WIH CHCTEMY
BOIMpocOB (3amanuii). K mNHCbMEHHBIM OTBETaM OTHOCSTCS: JOMAIlIHHE, IPOBEPOYHBIEC,
KOHTpPOJIbHBIE, JTAOOpaTOpHbIE, MPAaKTUYECKHE, TBOPYECKHE padOThl; MUCbMEHHBIE OTBETHI Ha
BOTIPOCHI TECTA; pedeparthl, 3cCe, CHHKBEIH, MMCEMEHHBIC OTUYEThI O HAOTIOACHHUSIX. .

DopMbI YCTHOM MPOBEPKU:

- YCTHasl TIPOBEPKA - 3TO YCTHBIM OTBET 0OYy4Yalomlerocss Ha OJWH WJW CHCTEMY BOIMPOCOB B
dbopme pacckaza, Oecesbl, cobece1oBaHus, 3a4€T, UTPa U JPYToe.

KoMmOuHupoBaHHas TMpoBepKa MpeArnojaraeT Cco4YeTaHWe MHUCBMEHHBIX M YCTHBIX (QopMm
MIPOBEPOK.

[Ipyu mnpoBemeHWM KOHTPOJIA KadyecTBa OCBOEHHUS COJAEpXKAHUsA y4eOHBIX IporpamMm
00y4aroIXCsl MOTYT HCTOIb30BaTHCSI HHPOPMAIIMOHHO - KOMMYHHKAI[MOHHBIE TEXHOJIOTHH.

COJAEP/KAHUE YYEBHOI'O IIPEIMETA

10knace (354; 1 4. B HEzEMIO)
Teopusi XMMHYECKOr0 CTPOCHHS OpraHu4eckux coeauHenuil. Ilpmpoma xumMHMYecKux
cBs3eil 3 yaca
Oprannyeckue  Bemiectsa. llosBieHne W pa3BUTHE  OpPraHMYEeCKOM  XMMHMHM  Kak
HayKl. XMMHUYECKOE CTPOEHHE KaK TMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMMHMUYECKOTO CTPOECHMSI OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YrieponHbIil cKelleT OpraHuyeckoil Mousekyssl. KpaTHOCTh
XUMHYECKON CBSA3M. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOTO CTPOEHHS MOJEKYIL.
N3omepust u uzomepsl. [loHstne o QyHkunoHanbHON rpynne. IlpuHnunel kiaccupukanuu
OpraHMYECKUX coenuHeHui. CucreMarndeckas MeXAyHapoAHas HOMEHKIATypa W IPUHIIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.
MecTo u 3HaueHHE OPraHUYECKON XMMHUHU B CUCTEME ECTECTBEHHBIX HayK.
Yraesoaopoasl 10 yacos
[TpenensHble yrieBogopoab! (anmkanbl). CTpoeHHEe MOJEKyabl MeTaHa. [ 'OMOJOrMYecKuit psin
ankaHoB. ['omosiorn. MexyHaposiHas HOMEHKJIAaTypa OpraHMYecKux BemlecTB. M3omepus
YIJIEPOJHOTO CKeJleTa. 3aKOHOMEPHOCTH M3MEHEHHMs (U3MUECKUX CBOWCTB. XHMHUYECKHE
CBOMCTBa (HAa TpUMEpPEe MeETaHa M JTaHa). peakluu 3aMelieHus (TaJoreHUpPOBaHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOSYYSHHs BAKHEUIIIMX COCIMHEHHH B OPraHUYeCKOM CHHTE3E.
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIJIa B MPOMBIIIJIEHHOCTH U
OBITY, U30MEpU3ALIUT AJIKaHOB. [lennble peakLuH. CBoOoiHBIE pajuKabl.
["anorenonpou3BoaHbIe ankaHOB. Haxoxk/ieHue B pupojie U MPUMEHEHHUE aIKaHOB.
Kpatnsie cBs3u. HenpenenbHsle yriaeBonopozsl. AnkeHbl. CTpOeHHE MOJEKYJBI ATHIIEHA. SP—
['ubpumuzanms. ['omonornueckuii  psn  ankeHoB. Homenknatypa. M3omepus yriepoIHOTO
CKEJIeTa U IIOJIOKEHUS KpPaTHOW CBA3M B MOJIEKyJe. XMMHMUYECKHE CBOICTBa (Ha IpUMeEpe
ATUJIEHA): peakUuu MpHUCOeAUHEHUs (TajloreHHpoBaHWE, TUJIPUPOBAHHME, TUpaTalus,
THJIPOTAJIOTEHUPOBAHUE)  KaK  CIOCO0  MONy4YeHHUs  (YHKUHMOHAJIBHBIX  MPOM3BOJHBIX



yIIIEBOAOPOAOB, ropeHus. [IpaBuiio MapkoBHUKOBA. BBICOKOMONEKYIIAPHBIE COEOUHEHMUS.
KavecTBeHHBIE peaknuu Ha JBOMHYIO CBs3b. [lonuMepusanus STUJIEHA KaK OCHOBHOE
HAIpPaBJIEHUE €ro UCIOIb30BaHus. [1oMMATUIIEH KaK KPYTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npousBoacTBa. [I[pumenenne sTuieHa.

Ankanuensl M Kaydyku. [loHsTHE 00 ankagueHax Kak YrieBOJIOpPOJaX C JABYMS JIBOMHBIMH
cBs3aMu. [lonnmepunsanus auBuHmia (OyraaueHa-1,3) kak cnoco0 Moy4eHus CHHTETHYECKOrO
kaydyka. Uzonpen  (2-metunOyraauen-1,3). HatypaibHbli ¥ CHHTETHYSCKMH  Kay4yKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kayuyka v pe3uHbl. CONpsiKEHHbIC JIBOMHBIE
cBa3u. llomydyeHne M XUMUYECKHE CBOMCTBA aJKaJUEHOB. Peakuuu npucoeauHeHus
(raJloreHMpOBaHUA) U MOJUMEPHU3ALMH AJIKaIUEHOB.

Ankunbl. AuetuiieH (3TUH) U ero romoJioru. CTpoeHne MOJIEKYJIbl alleThieHa. ['oMmonoruueckuit
psn ankuHoB. Homenknarypa. M3omepust yriepoIHOTO CKelleTa U MOJIOKEHUs KpaTHOW CBSI3H B
MoJekyie. MexkiaccoBasi uzomepus. Sp-I ubpuauzanus. XuMU4eckue CBOWCTBA (HAa IpuMepe
alleTUICHa): peakUuu I[PUCOEAMHEHUs (TaJIOTeHUPOBAHUE, TUAPUPOBAHME, TUIpaTalMs,
TUAPOTaJOr€HUPOBAHUE) KaK CIIOCOO IMOJIyYEHHUs MOJUMEPOB U APYTUX IOJIE3HBIX IPOIYKTOB.
I'openue aneTmieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHM JII CBAPKH M PE3KHU
MmeTaiioB. [Ipumenenue aneTuieHa.

[TonsiTve 0 IUKIIOANKaHAX.

ApeHbl  (apoMaTHyecKue YIJeBOAOPOAbl). beH3on Kak mpeacTraBUTENb  apOMaTUYECKUX
yrieBoaopoaoB. CTpoeHne Mosekynbl OeH3osa. XUMUYECKHE CBOWCTBA: peaklUH 3aMelIeHUs
(raoreHMpoBaHHE) Kak CIoco0 TMOIY4EHHs] XMMHUYECKHUX CPEJICTB 3alllUThl PACTEHUH,
OpUCOEIUHEHUs (TUAPUPOBaHME) KakK JIOKa3aTeIbCTBO HEMNpEeAEIbHOro XapakTepa OeH3oua.
Peakuust ropenus. Tomyon. M3omepust 3amectuteneil. [Ipumenenne Oensona. [lectunmmp.
I'eHeTnyeckas CBS3b apEHOB C APYTUMU YIIIEBOJOPOIAMHU.

[Tpuponnbie ucTOUHUKH yriieBoaopoaoB. [Ipupoansiii raz. Hedrs. [lonyTHble HEPTSIHBIE Ta3bl.
Kamennsiit yrons. Ilepepaborka HedTu. Ileperonka Hedtu. PexTudukanuoHHass KOJOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr nHedrenpoaykroB. Tepmuueckuil M KaTaJIUTHYECKUI
kpekuHru. [luponms.

Kucaopoacoaep:xamme oprannyeckue coeinnenus. 11uyacos

Kucnoponconepxkamue opranudeckue coequHeHus. OOHOATOMHBIE IPENEIbHBIE CIHMPTHI.
Knaccudukanus, HoMeHKIaTypa, U30MEpHsl CIUPTOB. METaHON M 3TaHOJ KaK MpEeACTaBUTEIN
IIpEENbHBIX OJHOATOMHBIX CIIUPTOB. [IepBUYHBIN, BTOPUYHBII U TPETHUUHBIM aTOMBI YIJIEpO/a.
BonoponHas cBs3b. XvMHUUYECKUE CBOMCTBA (Ha MPUMEpe METaHoJIa M 3TaHOJIa): B3aUMOIEHCTBHE
C HaTpueM KakK CIoco0  YCTaHOBJIEHUS  HaJU4Yus TUIPOKCOTPYIIbI, peakuus ¢
raJIOTeHOBOJIOPOAAMH KaK CIIOCOO TMOY4eHHs pPACTBOpUTENEH, Aeruaparanus Kak crocod
NOJy4YeHUs HTUJeHa. Peakuus TropeHus: CHUpPTHl Kak ToIuMBO. CIMpTOBOE OpoOKeHHeE.
®epmentel. Bopoponneie cBssu. [IpuMeHeHne MertaHona W dTaHosNa.  DPU3MOIOTHYECKOE
JEMCTBUE METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AJIKOTOJIU3M.

MHoOroaToOMHbl€ CHUPTHL. DTUJICHTIUKOIb M TJIULEPUH KaK NPEICTaBUTENN MpeAeTIbHbIX
MHOT0aTOMHBIX CIUPTOB. KadecTBeHHas peakiyus Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUISL paclio3HaBaHUs TIIMIEPUHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakTuueckoe mpuMeHeHne
STWJICHTJIMKOJIS U NINLEPHUHA.

®enoi. Apomarudeckue cnupthl. CTpoeHHe MOJIEKYIbl peHosa. B3anmHoe BiIusiHUE aTOMOB B
MoJiekyse (eHoma. XMMHUYECKHE CBOMCTBA: B3aUMOACHUCTBUE C HATPUEM, THMIPOKCUJIOM HATpHs,
O6pomom. KauecTBeHHas peakmus Ha (GEHOI.

[Tpumenenue peHona.

Kapbonunbnusle coenunenus. KapOonunpHas rpynna. AnbAerujaHas Tpymnna. AJbIETUIbL.
Keronsl. M3omepuss u HomeHknarypa. llomyueHume M XMMHMUYECKHE CBOWCTBA allbJIETMJIOB.
Peakuuu okucieHuss U TNPUCOETUHEHHS aimbAerufoB. MertaHans (popmanpierua) u STaHalb
(aueTanmpaerul) Kak MpeACTAaBUTENN MpEAeibHbIX albAeruaoB. KauecTBeHHbIE peaknuud Ha
KapOOHWIBHYIO TPYIITY (peakiusi «cepeOpsTHOTO 3epKajiay, B3aUMOJCUCTBHE C THAPOKCHIIOM



menu (II)) u ux mpumeHenue s oOHApPYKEHHs MPEAEIbHBIX albJACTHIOB B MPOMBIIIJICHHBIX
CTOYHBIX Bojax. Tokcu4yHOCTb anbaeruaos. [Ilpumenenue Gpopmanbaernja u aneranbleruia.
Kap6onossie kucinotel. KapbokcunpHas rpynmna (kapookcorpymma). 3oMepus 1 HOMEHKIIATypa
KapOOHOBBIX KHMCIOT. OJHOOCHOBHBIE IIpefeibHbIE KapOOHOBbIE KUCIOTHL. [lomyueHue
OJIHOOCHOBHBIX IPENEIbHBIX KAapOOHOBBIX KHCIOT YKCYCHasi KHCJIOTa KakK IIPEICTaBUTEIb
IpPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBa (Ha mpumepe
YKCYCHOM KHUCIJIOTBI): PEaKLMH C METAJUIAMHU, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMHU M COJIIMU
KaK IOATBEP)KIACHUE CXOJCTBA C HEOPraHMYECKMMHU KUCIOTaMU. Peakius stepupukanum Kak
croco0 TmoyiydeHHsl CIOXHbIX 3¢pupoB. [IpuMeHeHHe yKCYCHOM KHCIOThI. MypaBbHHAS
kucnota. Aueratsl. [IpeacraBienue o BBICIINX KapOOHOBBIX KUCIOTAX.

Crnoxubie 3¢upsl u xupbl. Homenknarypa. IlomydeHue, XUMUYECKHE CBOMCTBA CIIOMKHBIX
3¢upoB. Peakuus srepuduxaumu. Cioxnele 3QUPbl  KaK MNPOAYKTbl B3aUMOJEHCTBHS
KapOOHOBBIX KUCJIOT CO ciupTamu. [IpuMeHeHrne CI0KHBIX APUPOB B MUIICBON U TapProMepHOI
IPOMBIIIICHHOCTH. JKHUpBI KaK CIOXKHbIE 3(UpPbI INIMLEPUHA U BHICIIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHME pacTUTENBHBIX XUPOB Ha
OCHOBAaHMUM HX HeNpeleNnbHOro xapaxrepa. IIpumenenue xupoB. ['maposns wim oOMbuUIeHHE
YKUPOB KaK CI10CO0 IPOMBIIIIEHHOTO TIOJTYyYEHHS COJIEH BBICIINX KapOOHOBBIX KUCIIOT.

MbuT1d Kak COJMM BBICHIMX KapOOHOBBIX KHCIOT. Motouue cBoiicTBa Mblia. CHHTETHUYECKHE
MOIOIIIHNE CPEJICTBA.

VYriieBobl. Knaccudukanus yIieBo10B. MoHOCaxapubl. Onurocaxapuusl.
Hucaxapunpl. HaxoxaeHnue yriieBoJoB B Npupoie. [JIoko3a Kak anpaerugocnupt. bpoxxenne
rmoko3bl. Ppykroza. Caxaposa. I'maponmus  caxaposel. Kpaxman wu  nmemnono3a  Kak
Ouojoruyeckre mnoJuMepbl. XUMHUYECKHE CBOMICTBa Kpaxmaja W LEJUI0JIO3bl  (THIpOJu3,
Ka4yeCcTBEHHasl peakiys ¢ HOJOM Ha KpaxMmajl M ee IMPUMEHEHUue /sl OOHapy)KEeHUs Kpaxmala B
npoaykTax mnurtanus). IlpumeHenme u Ouonormueckass poiib  yriieBonoB. [lomstue 00
UCKYCCTBEHHBIX  BOJIOKHAX Ha  IpUMEpPe  alEeTaTHOIO  BOJIOKHA. ALETHIILEIUIIONI03a
Krnaccudukaius BOJIOKOH.

Wnentudukanuss OpraHuvecKux coequHeHud. ['eHeTHueckas CBA3b MEXIy KilaccaMu
OPraHNYECKHUX COCIMHEHUM. THUIIBI XMMUYECKUX PEAaKIUi B OPraHUYECKON XUMUHU.
A3oTcoaepxkanye OpraHu4ecKue COeAUHEHUs1. S 4acoB

AmuHokucaoTel U Oenku. CocTtaB M  HOMEHKIAarypa. AMUHBL. AMUHOTpynmna. AHWIMH.
[Tony4yeHne u XMMHUYECKHE CBOMCTBA aHMJIMHA. AMUHOKHCIIOTHI Kak aM(oTepHble OpraHudecKue
coennHeHus. MzoMepus n HoMeHknarypa. bunonsapusiid noH. [lentunnas cBsa3s. buomornueckoe
3HaYeHHE 0-aMUHOKHCIOT. OO0jacTh MNpUMEHEHHs aMHUHOKHCIOT. XMMHUYECKHe CBOICTBa
amuHokucioT. Ilentunel. Ilomunentunapl. I'muumH. Benku kak mpupojHble OHOMOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUECKHE CBOMCTBa OENKOB: THIPOJIN3, JEHaTypalus.
Oo6HapyxeHue O0eIKoB MpHU MOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpaiienus 0eakoB
NUINK B opranusme. buonornueckue GyHKIuM OENKOB.

A3zotconepxame rerepounknnyeckue coenunenus. [upunun. [uppon. [upumuaus. Ilypun.
A30TUCTBIE OCHOBaHUS.

Hyxneunossie kucnotsl. Hykneorunsl. KoMmiaemeHTapHbie a30THCTBIE OCHOBAHHUSL.

XuMus U 310pOBbE uenoBeka. PapMaxkoaornyeckast XuMusl.

XuMusi moJsuMepoB 6 4acoB

[Tonmumepsl. Crenens nonumepuszanuu. Monomep. CTpyKTypHOE 3BEHO. TepMoOILIacTHYHBIE
MOJIUMEPBL. CrepeoperynsipHbie MOJINMEPBI. [TonusTunen. [Tonunponunes.
[Tonurerpadropatunen. TepmopeakTHBHbIE NHOIMMEPHl. DeHOT0POPMAIBAECTHIHBIE CMOJIBI.
IInactmaccel. @enomiactel. AMuHOIIactel. lleHommactel. IlpuponHeiii kayuyk. Pesuna.
D60HuT. CuHTeTHYeCcKHEe Kayuyku. CunTeTndyeckue BosokHa. Kanpon. JlaBcan.

11 KJacc
Tema 1. BaxkHelilme XuMuyecKue MOHSITHS M 3aKOHBI (4 yaca)
AtoM. Xumuueckuii anemenT. M3oronsl. [IpocThie U ClIOXKHBIE BEIIECTBA.



3aKOH COXPAaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHHsS M IIPEBPALICHUS SHEPruu IpU
XUMHUYECKMX PEAKUUAX, 3aKOH IIOCTOSHCTBA COCTaBa. DBelmectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOI'O CTPOCHUSL.

AToMHBIE OpOuTaNH, S-, P-, d-, f-asmekTpoHBl. OCOOCHHOCTH pPa3MENICHUsS] AJICKTPOHOB 110
opOUTaNsIM B aTOMax MaJbIX M OOJBIIMX IMEPHOAOB. DHEPreTHUECKUE YPOBHH, IMOIYPOBHH.
CBs13b IEPHOANYECKOTO 3aKOHA U MEPUOJNYECKON CUCTEMbBI XUMUYECKUX DJIEMEHTOB C TEOPHEU
cTpoeHus: aToMoB. KOpoTkuil M JAJUMHHBIA BapuaHThl TaOIMIBl XUMHUYECKHUX 3JIEMEHTOB.
[TonoskeHHEe B NEPUOJUYECKONW CUCTEME XMMHYECKHX D3JIEMEHTOB BOJOPOJA, JIAHTAaHOWJIOB,
AKTUHOMJIOB M UCKYCCTBEHHO ITOJIYYE€HHBIX JIEMEHTOB.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTU aTOMOB. llepuonnueckoe n3MeHeHne BaJICHTHOCTH U
pa3MepoB aTOMOB.

PacuerHble 3ana4u. Beluncinenne macchl, 00beMa MM KOJMYECTBA BEIECTBA 110 MU3BECTHOMN
Macce, 00bEMY WJIM KOJUYECTBY BEIIECTBA OJHOIO W3 BCTYNUBIIMX B PEAKLHI0 WU
IIOJIyYMBIIUXCS B PE3YJIbTAaTE PEAKLIUU BELIECTB.

Tema 2. CTpoenne BemecTBa (3 yaca)

Xumuueckasi CcBs3b. Buibsl m MexaHu3Mbl 00pa30BaHUS XUMHYECKOH cBsi3u. MoHHas CBA3b.
Karnonst u anuonbl. KoBasneHTHass HenossipHas cBs3b. KoBajeHTHas MoOJsipHas CBA3b.
OnexkTpooTpuuaTesbHOCTh. CTENeHb OKHUCIeHUs. Merammyeckas CBA3b. BonoponHas cBs3b.
IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPTAHUYECKUX U OPTAaHUYECKUX BEILECTB.

Tunbsl KpUCTAUIMYECKUX PELIETOK M CBOMcTBa BewlecTB. [IpMumHBl MHOrooOpasus BeIIECTB:
M30MEPHUsL, TOMOJIOTHSL, AJIJIOTPOIIHSL, U30TOIHS.

JemoHcTpanuu. Monenu  HMOHHBIX,  aTOMHBIX,  MOJIEKYJSIPHBIX M METaJIMYECKUX
KpUCTaTHIeCKuX pemeTok. ekt Tungans. Monenn MoJIeKya H30MEPOB, TOMOJIOTOB.
PacueTHble 3agaun. BoruncieHne maccsl (KOJMYECTBa BELIECTBA, 00beMa) MPOAYKTa PEaKIH,
€CJIM JUIS €r0 MOJyYEHUs JIaH pacTBOP € ONMPEAEIEHHON MACCOBOM J0JIE HCXOJHOIO BEUIECTBA.
Tema 3. Xumuueckue peakuuu (3uaca)

Knaccugukarus XaMHUUECKUX peakiuii B HEOPTraHWIECKON M OPraHUYECKOH XUMHUH.

CKOpOCTh peaklMM, €€ 3aBUCUMOCTb OT pa3iMyHbIX (HPAaKTOPOB. 3aKOH JEHCTBYIOIIMX Macc.
Oneprus aktuBauuu. Karanus u katamusaropbl. OOpatuMocTh peakiui. XUMHUECKOe
paBHOBecre. CMelleHME paBHOBECUS MOJ JelcTBUEM pa3nuuHbIX (akropoB. I[lpuHimn
Jlelllatenwe. [Tpou3BOACTBO CEPHOI KUCTOTHI KOHTAKTHBIM CITIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTE  CKOPOCTH pPEAaKIMHU OT KOHLEHTPAMM U TEMIIEpaTypBbl.
Paznoxxenue nepokcuia BOIOpoaa B IPUCYTCTBUU KaTanu3aTopa. OnpeneneHue cpeibl pacTBopa
C TIOMOILBI0 YHUBEPCAIBHOTO UHIMKATOPA.

JladopaTropHublie onbIThI. [IpoBeeHre peakiinii HOHHOTO OOMEHa JIJisi XapaKTePUCTUKH CBONCTB
IIEKTPOJINTOB.

IIpakTuyeckas padora. BausHue pa3nuyHbX (PaKTOPOB Ha CKOPOCTh XUMUYECKON PEAKIUH.
PacueTHble 3agaun. Boruncienne maccol (KOJMYECTBa BELIECTBA, 00beMa) MPOAYKTa PEaKIH,
€CJIM U3BECTHA MAcca HCXOJHOTO BEIIECTBA, COAEPKAIIETO OIIPEACIICHHYIO JIOJII0 IPUMECEH.
Tema 4.PacTBopsl (5 yacoB)

Hucnepcubie cuctembl. VicTuHHBIE pacTBOpbl. Cr1oCcOOB! BBIpaXKEHHsI KOHLIEHTPALUN PacTBOPOB:
MaccoBasl JOJIl PAaCTBOPEHHOI'O BEILECTBA, MOJSAPHAs KOHLEHTpauusa. KoiaonaHele pacTBOPSI.
305u, Teu.

OnexTponuTHueckas auccouuanus. CuibHble M ciadble 3JIeKTpoauThl. KHCIOTHO-OCHOBHBIE
B3auMOJIeWCTBUSA B pacTBopax. Cpena BOAHBIX pacTBOPOB: KHUCHAs, HEWTpalbHas, MIEJIOYHAs.
Honnoe npousseaenue Bojsl. Bogopoanslii mokasatens (pH) pactBopa.

I'maponns opraHN4eCKUX U HEOPTAHUYECKUX COSIUHEHUN.

IIpakTnyeckas padora. [Ipurorosnenue pactBopa ¢ 3aJaHHON MOJISIPHOM KOHLIEHTpaLUen
Tema S5.97exkTpoxumMuyeckue peakuuu (4 4acos)

XVWMHUYECKHNE HCTOUYHUKHA TOKA. Psii cTaHZapTHBIX 3JIEKTPOAHBIX IOTEHIUANOB. DJIEKTPOJIU3
pacTBOpoOB U paciiaBoB. [loHsaTre o koppo3uu MeTamuioB. CriocoObl 3alUTHl OT KOPPO3UH.

Tema 6. MeTtannl (6 4acoB)



[TonmoskeHne METaIOB B MEPUOAMYECKON CHCTEME XMMHUYECKUX 31eMeHTOB. OOInue cBONCTBa
METaJUIOB. DJIEKTPOXUMHUYECCKUN Ps HaNpspKeHWH MerauioB. OOIMe crmocoObl MONYYeHUS
METAJIJIOB.

O0630p MeTaIOB TUVIaBHBIX MNOArpynn (A-Tpynm) NEpUOAMYECKON CHCTEMBl XUMHYECKHX
AJIEMEHTOB.

O630p MetaioB riaBHeIX noxarpymnn (b-rpymm) nepuonnyeckoil cCHUCTEMBI XUMHYECKHX
AJIEMEHTOB (M€]lb, IMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, IJIATHHA).

CruiaBbl METAJLIOB.

OKcuabl U THAPOKCHU/IBI METAJLIIOB.

JMemoncTpanuu. O3HAKOMJICHHE ¢ 00pa3liaMyd METaUIOB U UX COCIMHEHHMH. B3aumoneiicTBue
HICJIOYHBIX U IIEIOYHO3EMENBHBIX METAUIOB ¢ BOAOWU. B3auMopeiicTBue Meau ¢ KUCIOPOJIOM U
cepoit. Dnektponu3 pactBopa xyopuaa Meau (I1). OnbITEI MO KOPPO3UH METAIJIOB M 3aIIUTE OT
Hee.

JlaGopaTtopHble onbIThl. B3anmMoieiicTBHE IMHKA U KeJie3a ¢ pacTBOpaMHU KUCIOT U IIETOYECH.
3HaKOMCTBO ¢ 00pa3liaMy METAJUIOB U UX pyAaMu (paboTa ¢ KOJUICKLIUAMH).

Pacyernble 3agauyu.Pacyersl 0 XMMHUYECKMM YpPaBHEHHUSIM, CBSI3aHHbIE C MacCOBOM J0Jei
BBIXO0/Ia TTPOJIYKTA PEAKIIUH OT TEOPETUUECKUA BO3MOKHOTO

IpakTnyeckas padora. Penmenue 3KkcnepuMeHTAIbHBIX 3a/1a4 110 Teme «MeTajn.

Tema 7. Hemetasinbl (7 4acoB)

O630p cBoiicTB HemeTawoB. OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA  THUITMYHBIX
HemeTauioB. OKCUABI HEMETAIOB U KHUCIOPOAOCOJEpKallie KHUCIOThl. BomopoaHbie
COCMHEHUS] HEMETAJLIOB.

Jemoncrpanun. O6pasis HEMETAIJIOB. O6pas3iibl OKCHJIOB HEMETAIIJIOB u
KHCIIOpOIcoiepKamuX KucioT. ['openune cepsl, pocdopa, xene3a, Maraus B KUCIOPO/IE.
JlabopaTopHblie oONBITHL. 3HAKOMCTBO ¢ oOOpa3llaMd HEMETAJUIOB U WX MPUPOJHBIMU
coerHEeHUsIMH (paboTa ¢ KOJUIeKIUsIMH). Pacrio3HaBanue Xi10puaoB, Cyinb(aTroB, KapOOHATOB.
['eHeTnyeckas CBSI3b HEOPTAHUUECKUX U OPTaHUUYECKHUX BEIIECTB.

IIpakTnyeckas padora. Penenne 3xcnepuMeHTAIBHBIX 3a/1a4 110 Teme «HemeTayib».
Tema 8. XuMus v ;Ku3Hb. (3 4.)

XuMus B IMPOMBIIIJICHHOCTH. HpI/IHHI/IHI)I XUMHUYECKOT'O IIPOM3BOJCTBA. XHUMHUKO-
TEXHOJIOTUYECKHE MPUHLHUIBI MPOMBIIIJIEHHOTO0 MOJy4YeHus: MeTaioB. [Ipon3BoJCTBO YyryHa.
ITpousBoACTBO cTamny.

Xumus B ObITy. XMMHUYECKasi IPOMBILIUIEHHOCTh U OKPY’Karollas cpesa.

TemaTnuyeckoe NJAHMPOBAHME C YKA3aHHEM 4YacOB, OTBOAMMBIX HA OCBOEHHME KAaMXKIA0M
TeMBbI

10kaacc

Teopusi XMMHYECKOr0 CTpPOeHHsI oOpraHuveckux coeauHenuii. Ilpupona xuMmUecKux
cBsi3eil 3 yaca

Yraesoaopoasl 10 yacos

Kuciaopoacoaep:xkamme opranndeckue coeqnnenus. 114acos

A3oTcoepikaiiue OpraHudeckue coeJMHEeHus1. S 4acoB

XuMus MoJIUMEpPOB S 4acoB

11 kaace

Tema 1. BaxkHeiimue XuMu4ecKue NOHATHUS U 3aKOHBI (4 yaca)

Tema 2. Ctpoenne BemecTBa (3 yaca)

Tema 3. Xumuueckue peaknuu (3uaca)

Tema 4.PacTtBopsbl (5 yacoB)

Tema 5.QuexkTpoxumMuyeckne peakuuu (4 4acon)

Tema 6. MeTasibl (6 yacon)

Tema 7. Hemerasisbl (7 yacos)




Tema 8. Xumus u ku3Hb. (1 4.)



