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HosicHUuTeEIbHASA 32ANIMCKA
«Xumus  10-11 knace» ba3zoBblii ypoBEHb

[Iporpamma packpbiBaeT cojepkaHue oOydeHus Xxumum ydammxcs B 10—11 kmaccax
obmreo0pa3oBarenbHBIX yupexkaeHuil. OHa paccunrtana na 68 w/ron (1 u/mHen.). TemaTmueckoe
IJIaHUpoBaHue 1o mnpumepHor nporpamme H.H. Tapa. Coopuuxk H.H. T'apa Xumws.
[Tporpammel 001I€00pazoBaTeNbHBIX YupexaeHui 8-9kmaccel, 10-11 knaccel. ba3oBbIil ypoBeHb.
- M.: «dIpocemnienuey, 2009.

Yyeono-meroanueckoe ooecneuenue. 10kaacc.

VYyeonuk. I'.E. Pym3utuc, ®. I'. ®enpaman. Xumus. 10 kmacc: yaeOHUK 11t 00111eo0pa3oBar.
opranuzaruii: 6a3oBblil ypoBeHb -M.: [IpocBemenue, 2020.

VYueonuk. I'.E. Pym3utuc, ®. I'. ®enpaman. Xumus. Opranndeckas xumus. 10 kiace: yaeOHHK
JU1s1 o01eoOpa3oBar. yupexaeHuit: 6a3oBblil yposens -M.: [Ipocsemenne, 2011.
YueOHo-MeToau4eckoe obecnieuenue. 11 kiacc.

11 xnacc. Opranndeckast Xumus. OCHOBBI OOIIEH XUMUH.
VYuebnuk. I'.E. Pymsuruc, ®@. I'. ®enpaman. Xumus. Opranndeckas xumus. 10 kiracc: yaeOHHK
JU1st o01eoOpa3oBar. yupexaeHuit: 6a3oBblil yposeHs -M.: [Ipocsemenune, 2011.
Yuebnuk. I'.E. Pymsuruc, ®@. I'. ®enpaman. Xumusa. OcHoBbI o0mieit xumun. 11 xinace: yaeOHUK
JU1st o01ieoOpa3zoBar. opranuzaiuii: 6a3oBelil ypoBeHs -M.: [IpocBemenue, 2021.

Hacrosimas  mporpamma  coctaBieHa Juisi  ydamuxcs  xumum  10—11  kxmaccos
0011e00pa3oBaTeIbHBIX YIpEkKACHUN Ha 6a30BoM ypoBHE 68 u/rox (1 4/Hen.)

Ota mporpaMMa peKOMEHIyeTcs IIKOIbHHKAM, KOoTopble K 10 kimaccy He BbIOpaiid CBOIO
OyIylIyto CIeUaIbHOCTh, CB3aHHYIO C XUMUEH.

JlaHHBIN Kypc yuwamumecs HM3ydaloT IOcie Kypca XUMUU Uisi 8—9 KjaccoB, I/i€ OHU
MO3HAKOMIUIUCh C BAXKHEUIIMMU XUMUYECKUMH TOHSATHUSAMH, HEOPTaHWUYECKUMH M OpraHuye-
CKHUMH BEIECTBAMH, TPUMEHSIEMbIMU B IIPOMBILIUIEHHOCTH U B TIOBCEAHEBHOMN KU3HU.

Bonbuioit Bkiag B JOCTHKEHHME TIABHBIX LieJie cpeaHero (MOJHOro) odiero oopasoBaHus
BHOCHT U3Y4YEHHE XUMHH, KOTOPOE MPU3BAHO O0ECTICUNTH:

1)  ¢opmupoBaHue CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO - Hay4HOUH
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYaIOIIUXCS, HMX WHTEUIEKTyaJlbHOE U HPaBCTBEHHOE
COBEPIIICHCTBOBaHUE, (POPMHUPOBAHUE Yy HUX T'YMAHMCTHUYECKHUX OTHOIICHHM U HKOJOTUUYECKU
11€J1€CO000Pa3HOTr0 MOBEACHUS B OBITY U TPYJOBOU AESITEIbHOCTH;

3) BBIPAaOOTKY TOHMMAaHUsI OOIECTBEHHOW MOTPEOHOCTH B PA3BUTUM XUMHUHU, a TAKKE
dbopMUpOBaHHE OTHOIIEHHS K XUMHUHM Kak BO3MOXXHOM oOnacth Oyayuiedl mnpakTudecKou
JeSITEIIbHOCTH;

4) dhopmupoBaHre yMeHHs 0€30macHOr0 OOpalleHHs C BEHIECTBAMH, HCIOJIb3yeMbIMU B
MOBCETHEBHOW KU3HU.

[enstmMu U3yyeHUst XUMUU B cpeHel (TTOJIHOI) IKOJIE SBISIOTCA:

1) dbopMupoBaHUE yMEHHsS BUAETb M IMOHUMAaTh IIEHHOCTh OOpa3OBaHHUs, 3HAYUMOCTH
XUMHUYECKOTO 3HAHMS Ul KaXIOTO YelIOBeKa HE3aBHCHMO OT €ro mnpodeccHoHaNbHON nes-
TEJIbHOCTU; YMEHHUE Pa3NuyaTh (AKThl U OIIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJbI, BUAETH UX
CBA3b C KPUTEPHUSMM OLICHOK U CBSA3b KPUTEPUEB C OMNPEIAECIEHHON CHCTEMOH LIEHHOCTEM,
(dbopMynHupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

2) (opMHpOBaHKE IEIOCTHOTO TMPEJICTABICHUS O MHUpE, MPEACTABICHUS O POJU XUMHUH B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO - HAYYHOM KapTUHBI MUPa, YMEHUS OOBIACHATh OOBEKTHI U



MPOIIECCHl  OKpYXKAIoMmed  JEUCTBUTENBHOCTH  (TPUPOJHOM, COLMAIBHOW, KYJIbTYPHOH,
TEXHUYECKOH Cpelibl), UCTIONB3YsSI U TOI0 XUMHUUECKUE 3HAHUS;

3) npuoOpeTeHHe OIbITa Pa3HOOOPA3HOW NIEATEIHHOCTH, OIMBITA TTO3HAHMS M CaMOITO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHHUBEPCAJIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JEATEIHLHOCTH — HABBIKOB PELICHHUs MPOOJIeM, IPUHATHUS PEIICHHH, TTOMCKa,
aHanmm3a W 00paboTkM WHGOpPMANKK, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHU,
COTPYAHMUYECTBA, 0€30MaCHOT0 OOPAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH.

Oo6mas xapakrepucruka kypca «Xumus 10- 11»

OcobOeHHOCTH cojepKaHUs OOYy4YeHHS XUMHH B CpelHel (IMOJIHOM) ImKoJie OOYCIIOBIICHBI
cnenupuKoi XMMHUH KaK HAyKH U MOCTaBJICHHBIMU 3a1a4yamMu. OCHOBHBIMU MPOOIeMaMU XUMUU
ABJISIFOTCS M3Y4YEHUE COCTaBa U CTPOCHHMsS BEIIECTB, 3aBUCHUMOCTH UX CBOMCTB OT CTPOEHHS,
IIOJIyUEHHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBAaMH, MCCIEA0BAaHNE 3aKOHOMEPHOCTEN XUMHYECKUX
peakuuii M IyTed YNpaBiI€HMs] MUMU B LENAX IOJIyYEHHUs BEIIECTB, MATEpUaOB, IHEPIUM.
[ToaTromMy B mporpamMme o XMMHHM OCHOBHBIE CO/IEPKATEIbHbIEC TUHHUU:

* BelIeCTBO — 3HAHUS O COCTaBE M CTPOCHHM BEILECTB, MX BAKHEUIIUX (PU3UUECKUX H

XUMHUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JICHCTBUU;

* XHMHYeCKasi peaklusi — 3HaHUA 00 yCIIOBUSIX, B KOTOPBIX MPOSBISAIOTCS XUMHUUECKHE
CBOICTBa BEILECTB, O CLIOCO0AX YIpaBICHUS] XUMUUYECKUMHU IIPOLIECCAMU;

* NpHMeHeHHe BelleCTB — 3HaHUs U OIBIT IPAKTUYECKOHN JIeATENbHOCTH C BEIIECTBAMU,
KOTOpbIe Haubojee dYacTo yIOTPEOJSIIOTCS B  TMOBCEAHEBHOW KU3HH, IIMPOKO
HCIIOJIb3YIOTCS B IPOMBIIIJIEHHOCTH, CEJILCKOM XO0351CTBE, HA TPAHCIIOPTE;

* A3bIK XHMHM — CHCTEMa Ba)XKHEHWIIMX NOHATUH XMMUU U TEPMUHOB, KOTOpBIE HUX
0003Ha4Yar0T, HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHUCIIE
TPUBHUAIIbHBIC), XUMHUECKHE (DOPMYIIBI U ypaBHEHUS, a TAK)Ke MpaBUIIa nepeBoia HHpop-
MAaIH C €CTECTBEHHOIO s3bIKA Ha S3bIK XMMHUH U OOPATHO.

B kypce 10 kmacca wu3ywaercd opraHuYeckass XHUMHsS, TEOPETHUECKYI0 OCHOBY KOTOPOMH
COCTABJISIFOT COBPEMEHHAsi TEOPUSl CTPOEHUS OpPraHUYECKUX COCAMHEHUM, IOKa3bIBAIOLIAs
€MHCTBO XUMHUYECKOI0, 3JIEKTPOHHOTO ¥ POCTPAHCTBEHHOTO CTPOEHMUSI, SIBJICHUSI TOMOJIOTUHU U
U30MEpHH, Kiaccu(uKalus M HOMEHKIATypa OpraHM4Yeckux coeluHeHMd. Beck Kkypc op-
raHUYeCKON XMMMHM MPOHU3AH Hieed 3aBUCUMOCTH CBOWCTB BEILLIECTB OT COCTaBa M UX CTPOEHUS,
OT XapakTepa (YHKUMOHAJIbHBIX TPYII, a TaKXKe TIeHETHYECKHUX CBs3ed MeXIy Kiaccamu
OpraHMYECKUX COeAMHEHUN. B maHHOM Kypce conepikarcs BaxHeHe cBeAeHHs 00 OTAEIbHbIX
BEIIECTBAX M CHHTETHYECKHX MaTepuallaX, O JIEKAPCTBEHHBIX Ipernaparax, ClocOOCTBYIOIIUX
(GhOpMHUPOBAHUIO 3TOPOBOT0 00pa3a KU3HU U OOIIEH KyJIbTYPhl YeIOBEKA.

Benymas poinp B pacKpbITUM COJEp)KaHMs Kypca XuMuu 11 Kiacce NpHHAUIEKUT
AIIEKTPOHHON TEOPUH, IEPUOJUUECKOMY 3aKOHY U CHCTEME XMMUYECKUX AJIEMEHTOB KaK Haubo-
jee oOLIMM Hay4YHbIM OCHOBAM XHMMHH M CTaBUT CBOEH 3ajjaueil MHTErpaluo 3HaHUN ydalinuxcs
[0 HEOPraHWYECKOM M OpraHUYecKOd XUMHH C LEeIbl0 (OPMHUPOBAHUS Yy HUX €AUHON
XUMUYECKON KapTUHBI MUPA.

Benymas wmaes Kypca — €AMHCTBO HEOPraHWYECKOM M OPraHMYECKOM XMMHMHM Ha OCHOBE
OOIIHOCTH WX TMOHATHH, 3aKOHOB M TEOpWi, a TakXke Ha OCHOBE OOIIMX IMOJIXOJOB K
KJIaCCU(UKALMU OPraHWYECKUX U HEOPraHMYECKHX BEIIECTB M 3aKOHOMEPHOCTSM MPOTEKaHUs
XUMHUYECKHX peakUui Mexay HUMU. Takoe mocTpoeHue Kypca oOmiedl XUMHH TO3BOJISET
MOJIBECTU yUalIUXCs K TOHMMaHUIO MaTepHaIbHOCTH U MO3HaBAEMOCTH €IMHOIO MHpa BEIIECTB,
IPUYMH €ro KpacoyHOro MHOroo0pasus, BceoOlei cBs3M sBIeHui. B cBolo oyepenp, 3TO naer
BO3MOXXHOCTh yYalllUMCSl HE TOJIbKO JIy4Yllleé YCBOUTh XMMHMUYECKOE COJEpKaHue, HO U TOHATH
POJIb M MECTO XMMHUU B CUCTEME HayK O IPUPOJIE.

Takoe mocTpoeHune Kypca MO3BOJISIET B MOJHOM Mepe HCMOJiIb30BaTh B OOYyUYEHUU OIEparuu
MBIIUICHHS: aHAIW3 W CHHTE3, CpPaBHEHHME M aHAJIOTUIO, CHCTEMaTh3aluio u oboduieHue. B



JTAHHOM Kypce CHUCTEMaTH3UPYIOTCS, 0000IAIOTCS M YIITYONSIOTCS 3HAHUS O paHee M3y4eHHBIX
TEOPUAX M 3aKOHAX XUMHYECKOM HayKH, XHMHUYECKHX IpoIeccaX M INPOU3BOJCTBaX. B 3TOoM
yUYaIIUMCSl TIOMOTAIOT pPA3UYHbIE HArJIAIHBIE CXEMbl W TaONHIBI, KOTOPHIE IO3BOJISIOT
BBIJICTIUTH CAMOE TJIaBHOE, CaMO€ CYILIECTBEHHOE.

ConepxaHue 3THUX pa3/eloB XUMHH pPACKPHIBAETCS BO B3aWMOCBS3M OPraHUYECKUX W
HEOPraHUYECKUX BEIIECTB.

Ocoboe BHUMaHHE YAEICHO XHMHUYECKOMY SKCIIEPHUMEHTY, KOTODBIH SBISETCS OCHOBOU
dopMupoOBaHUS TEOPETHUECKUX 3HAHMN. B KOHIlE Kypca BBIAEICHBI TPH NPAKTHUSCKUX 3aHSITHS
0000IIAIOIIEr0  XapakTepa: pELIEHHEe SKCHEPHUMEHTAIbHBIX 3aJady [0 OpPraHUYecKOH WU
HEOpraHNYeCKOW XUMHH, ITOJyYeHUE, COOMPAaHUe U paclio3HABaHUE T'a30B.

Pe3yabTaThl 0CBOCHUA Kypca
JINYHOCTHBIMHM pe3yJIbTATAMM Kypca XUMUS SBIISIOTCSA:
® B [IGHHOCTHO-OPUEHTALMOHHOW cpepe — YyBCTBO I'OPJOCTH 32 POCCUHCKYIO XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LI€JIEyCTPEMIIEHHOCTb;
® B TPYAOBOH chepe — TrOoTOBHOCTh K OCO3HAaHHOMY BBIOODPY HajibHEHIIe oOpazoBaTeabHON
TPaeKTOpUH;
e B [103HABATEJIbHOW (KOTHUTHUBHOI, MHTEUIEKTYaJIbHON) cpepe — yMEHHE YIpPaBIsATh CBOEH
[I03HABATEJIbHON 1€ATEIbHOCTBIO.
MeTanpeaAMeTHbIMHM Pe3yJIbTATAMM OCBOCHHUS BBIITYCKHHUKAMH CpEIHEH IIKOJIbI MPOrpaMMbl
110 XUMUM SIBJISIFOTCSL:
® yMEHHE CaMOCTOSITE€IbHO M MOTHBHPOBAHHO OPIraHU30BBIBATh CBOIO IO3HABATENILHYIO
JeSITeIbHOCTD (0T OCTAHOBKH 1I€JTU J10 MOJIYYSHMSI U OLIEHKHU pe3yJIbTara);
® OIpeJelIeHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;
® yMEHHE pa3BEPHYTO OOOCHOBBIBATH CYXXACHHWS, J/JaBaTh OIPENEICHUS, TPUBOIUTH
JI0Ka3aTeNbCTBA;
® OIICHUBaHHUE U KOPPEKTUPOBKA CBOETO MIOBEJICHHSI B OKPY>KaIOLIel cpele;
® BBINOJIHEHUE B NMPAKTHUYECKON JEATEILHOCTH U B ITOBCETHEBHOM >KU3HU HKOJIOTHUYECKUX
TpeOOBaHUl;
® CIOJIB30BAHME MYJIBTUMEIUWHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTMH IS
00paboTKH, Mepegadn, CUCTEMaTU3alul MHPOPMALlUKU, Co3/1aHus 0a3 JaHHbBIX, MPE3eH-
TallMU Pe3y/IbTaTOB MO3HABATEIbHOMN U MPAKTUUYECKON AESITEIbHOCTH.
IIpenMeTHBIMH pe3y/IbTATAMH OCBOCHMS BBITYCKHMKaMH CPEIHEH IIKOJBl IPOrpaMMBbl IO
XUMUH SIBISIFOTCSL:
1. B mo3naBaTenbHOU cdepe 3HATH U MOHUMATH:
® gaiICHellUe XUMUYECKUe NOHAMUA: BEUIECTBO, XHMUYECKMH DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIbHBIE ATOMHAasi M MOJEKYJSIpHAs MacChl, MOH, aJUIOTPOIUsS, HU30TOIBI,
XUMHYECKasl CBS3b, DJIEKTPOOTPULIATENIBHOCTh, BaJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, BEIeCTBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMS,
pPacTBOpPBI, AJIEKTPOJIUT M HEIJIEKTPOJIHUT, AIEKTPOJUTHUYECKAsl IHUCCOLMALNSA, OKUCIUTENb U
BOCCTAHOBUTEINIb, OKHMCJIEHHE M BOCCTAHOBJIEHHE, TEIUIOBOH 3((EeKT peakiuu, CKOpOCTb
XUMHUYECKOM  peaklMM, KaTaliu3, XUMHUYECKOE€ paBHOBECHE,  YIJIEPOIAHBIH  CKeEJeT,
(byHKLIMOHATIBHAS IPYIINA, U30MEpPUsl, TOMOJIOTHUS;
® OCHOGHblE 3AKOHb! XUMUU: COXPAHEHMs MAacChl BEILECTB, IOCTOSIHCTBA COCTAaBa,
NEPUOANYECKUN 3aKOH;
® OCHOGHblE Meopuu XuUMUU: XUMUYECKOW CBSA3H, 3JIEKTPOIUTUYECKON TUCCOLMAIN,
CTPOEHMS OPTraHNYECKUX COEINHEHUN;
® garICHellUe Geulecmed U Mamepuaapl: OCHOBHBIE METalIbl U CIUIaBBl; CEpHasd,
COJIsIHAsl, a30THAsi M YKCYCHasl KMCJOTBHI; IIEJIO0YH, aMMHMaK, MUHEpaJbHbIe YA0OpEHUs, METaH,
STHUJIEH, alleTUJIeH, OEH30J, ATaHOJ, XHUPbI, MbLIA, IVIIOKO3a, caxapo3a, Kpaxmal, KieTyaTka,
0eJKu, UCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, Kay4yKH, TJIACTMACCHI;
yMeTbh




Ha3bigamp  W3YYCHHBIC  BEIIECTBA 110  «TPUBHAIBHON» WMIM  MEXKIYHAPOIAHOU
HOMEHKJIATypE;

onpeoenams: BAICHTHOCTh W CTENEHb OKUCICHUS XHUMHYECKHX DSJIEMEHTOB, THII
XUMUYECKON CBS3U B COCIMHECHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOJIHBIX pacTBOpax
HEOPTraHUYECKUX COCTUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAIJICAKHOCTh BEIIECTB
K pa3JIMYHBIM KjaccaM OPraHUYECKUX COCIMHCHHM;

Xapakmepu3oeams: SIEMEHTbl MaJbIX MEPUOAOB MO HMX IMOJOKEHUIO B MEPUOJAMYECKON
cucreme J[.M.MenneneeBa; oOmue XHMHYECKHE CBOMCTBA METAJNIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX COCIUHEHUH; CTpOCHUE U
XUMHUYECKHE CBOMCTBA M3YYCHHBIX OPraHUYECKUX COCTMHCHUM;

00BACHAMY: 3aBUCUMOCTb CBOMCTB BEILECTB OT WX COCTaBa W CTPOCHUS;, HPHUPOIY
XUMUYECKON CBsI3W (MOHHOW, KOBAJICHTHOW, METaJUIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIMH U TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (JaKTOPOB;
6bINOIHAMb ~ XUMUUECKUIl  IKCHEpUMeHm  TI0  PACIO3HABAHHMIO  BaKHEHIITHX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB;

npo6oOums CaMOCTOSITCIIBHBIA TOMCK XMMHYECKOW HWH(OpMAalMu C HCIOIb30BAaHHEM
Pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HW3JIaHUH, KOMITBIOTCPHBIX 0a3 JTaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU Ui 00paboOTKH U
nepesayi XuMUIeCKor HHPOPMAITUH B €€ TIPEIICTABICHUS B Pa3IMYHbIX (hopMax;

HCII0JIb30BATh npnoﬁpeTeHHme 3HAHUA M YMCHHHA B npaKanecxoﬁ AeATECJIbHOCTH H
NOBCEAHEBHOM KM3HM JIJIS:

OOBSCHEHUSI XUMUYECKUX SBICHHMH, IIPOUCXOIAIINX B IPUPOAE, OBITY M HA TPOM3BO/ICTBE;
OmnpeaAcCICHUA BO3MOXKHOCTU IMPOTCKAHHUA XHUMHUUYCCKUX HpeBpaHICHI/Ifl B Ppa3InYHBIX
YCIIOBUSX M OLIEHKH WX MOCJIE/ICTBHIA;

HKOJIOTHYECKU TPAMOTHOTO ITOBE/ICHUS B OKPYKAOILEH cpere;

YBAXKUTCIBHOIO OTHOLICHUS K CO3PII[21T€JH)HOI>1, TBOquCKOﬁ JACATCIIBHOCTH,

NOHMMaHHS HE0OXO0AUMOCTH 37I0POBOTO 00pa3a KU3HHU;

OLICHKU BJIMSHUSI XMMHYECKOTO 3arpsi3HEHHUS OKPYXKAIOIIeH cpellbl Ha OPraHru3M YeIOBeKa
U IpyTHe )KUBBIE OPTaHU3MBI;

Oe3omacHOro oOpalleHHs C TOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMH, J1a00PATOPHBIM
o0opynoBaHuEM;

IMPUT'OTOBJICHUA PAaCTBOPOB 3&)13HH0171 KOHLCHTpAIUN B 6BITy M Ha ITPOU3BOACTBC,
KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XHMMHUYECKOH HH(OpManuu, MOoCTynaome us3
Pa3HBIX UCTOYHUKOB,

CO3HATENbHBIN BbIOOp Oyaymieil npodeccHoHaIbHOM NesITeIbHOCTH.

Kypc xumum o0namaer BO3MOXKHOCTAMU Uil (OPMHMPOBAHMS KOMMYHUKAMUGHBIX

UeHHocmell, OCHOBY KOTOPBIX COCTaBJISIOT Ipollecc OOIIEHHWs M TpaMOTHas peub.
KoMMyHHUKaTHBHBIEC IIEHHOCTHBIE OPUEHTAIINHN Kypca CIIOCOOCTBYIOT:

IIPABWJIBHOMY UCIIOJIb30BaHUI0 XUMHUUECKON TEPMUHOJIOTUN ¥ CUMBOJIUKH;

Pa3sBUTHIO NOTPEOHOCTH BECTH JMAJIOT, BBICIYIIMBATh MHEHUE ONIOHEHTA, y4acTBOBATh B
JTCKYCCHH;

Pa3sBUTHIO CIIOCOOHOCTH OTKPHITO BBIpaKaTb W apryMEHTHPOBAHHO OTCTauBaTh CBOIO
TOUYKY 3pEHHUSI.

COJEP)KAHME YYEBHOM JUCLUIIJIUHBI

10 kaace 34 4/roxa (1 4/Hen)

OPI'AHUYECKAA XUMUA

TEOPETHYECKHE OCHOBbBI OPTAHUYECKOH XUMHH (54.)



[Tpeamer oprannveckoil xumun. OCOOEHHOCTH CTPOEHUS M CBOMCTB OPraHUYECKUX COCIUHEHHMA.
3Ha4yeHUEe U POJIb OPraHUYECKON XMMHUM B CHUCTEME €CTECTBEHHBIX HAyK M B KHM3HHM OOLIECTBA.
Kpatkuil ouepk HMCTOPUM DPAa3BUTHUs OPraHUYECKOM XHMMMHM. lIpenrocpulku co3gaHus TEOpHUH
CTPOCHHUSI: TEOPHUS PAIUKAIOB W TeopHus TUIOB, paboTel A. Kekyne, 3. ®pankmanmga u A. M.
ByrnepoBa. OCHOBHBIE IOJIOXKEHHS TEOPUU CTPOEHUS OpPraHUYECKUX COeAMHEHMH A. M,
bytiepoBa. XuMHuuecKkoe CTpPOEHUE U CBOMCTBA OPraHUYECKUX BemecTs. M3oMepus Ha npumepe
n-OyraHa W wu300yTaHa. OIJIEKTPOHHAas MpPUPOJA XHMMHUYECKMX CBA3€ B OpPraHMYECKUX
coeauHeHusx. CrocoObl pa3peiBa CBsI3eH B MOJIEKYJaX OPraHUYECKUX BELIECTB. DIEKTPOQUIIBIL.
Hyxneodunsl. DnekrpoHHOe 00sako W opOuTanmb, UX (GOPMBL: S U P. DJINEKTPOHHBIE H
3JIEKTPOHHO-Tpaduueckue (GopMysibl aromMa yriepoja B HOPMAaIbHOM U BO30YXKAECHHOM
cocrosiHusAX. KoBaneHTHas xuMuueckas CBsI3b U €€ pa3HOBUJHOCTU: O U . BomopoaHast cBs3b.
CpaBHeHHE OOMEHHOTO M JOHOPHO-AaKLENTOPHOTO MEXAaHHW3MOB OOpa30BaHUS KOBAJEHTHOM
csa3u. [lepBoe BaJTeHTHOE COCTOSHHUE — SP>-TMOPUAN3AIU — Ha IPUMEpe MOJIEKYIIbl METaHa 1
JPYTHX aJKaHOB. BTOpoe BaleHTHOE COCTOSHHE — Sp>-TMOpMAM3AlUs — Ha T[pPUMEpE
MOJICKYJIbl 3THJIeHA. TpeTbe BaJeHTHOE COCTOSHUE — SpP-THOpHIM3alUs — Ha HpuUMepe
MOJIEKYJIbI aleTuIeHa. ['eoMeTpHst MOJIEKY)l paCCMOTPEHHBIX BEILECTB U XapAKTEPUCTUKA BUIOB
KOBAJICHTHOM CBSI3M B HMX. YTIWIepOIHBIM ckeneT. Panukansl. DyHKIIMOHAIBHBIE TPYIIIHL.
I'omonornueckuit psaa. 'omonoru. CrpykrypHas nsomepus. HoMmeHkiaTypa. 3HaueHue Teopun
CTpOEHHS OpraHnyeckux coenuHenuil. Kinaccuduxanus opraHn4eckiux coeIMHEeHu.
Hemoncmpayuu. O3HakoMIIeHHE ¢ 00pa3lamMu OpraHMYeCKUX BEIIECTB U MarepuanoB. Mojenu
MOJIEKYJI OpraHU4eCKHX BeleCTB. PacTBOPUMOCTh OPraHUYECKUX BELIECTB B BOJE M HEBOJHBIX
pactBopuTtensx. [InaBnenue, o0yrnuBaHue ¥ rOpeHUE OPraHUYECKUX BEIIECTB.
VITIEBOJOPO/BI (13 u.)

IIpeneabHble yriaeBoaopoabl (aaKaHbl) (4 9)

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE aikaHoB. ['omonornueckuii psia. Homenknarypa u
nzomepus. PuU3nyecKkue U XMMUYECKHE CBOMCTBA alkaHOB. Peakuusa 3amemenus. [lonydenue u
npuMeHeHue ankaHoB. L{uknoankanel. CTpoeHne MOJeKyJl, romojoruueckuil psag. Haxoxnenue
B nipupoze. PUsndeckre U XMMUYECKHE CBOMCTBA.

Hemoncmpayuu. B3pblB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE allkaHOB K KHUCIIOTaM,
11e104aM, K pacTBOPY IIepMaHraHata Kajius 1 OpoMHOMH BoJie.

Jlabopamopnvie  onvimei.  V3roToBieHME — Mojened  MOJEKyJl  YIJeBOJAOPOAOB  H
raJIOr€HONPON3BOHBIX.

Ilpakmuueckaa pabota. KadecTBEeHHOE ONpeNeleHHEe YIyepoja, BOJOpOAa M Xjopa B
OpPraHMYECKHX BEIIECTBAX.

Pacuemnvie 3a0auu. Haxoxnenue MONeKyJIspHONH (OpMyJbl OPraHMYECKOrO COEAMHEHMSI HO
Macce (00beMy) MPOYKTOB CrOpaHUsl.

HenpeneabHbie yriesoaopoas (5 4)

ATKeHBl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE aJKEHOB. ['OMOJIOTMYECKMI ps.
Homenknarypa. M3omepust: yriepogHOW Lenu, MOJIOKEHUS] KpaTHOW CBSA3HM, yuc-, Mpauc-
U30MepHsl. XUMHUYECKHE CBOMCTBA: PEAKIMM OKHUCIIEHUS, MPUCOENAWHEHUS, MOJIMMEPU3ALNH.
IIpasuno Mapkosnuxosa. IloiydeHre 1 MPUMEHEHHUE AJIKEHOB.

Ankanuensl. Ctpoenue. CBoiicTBa, npuMeHeHue. [[pupoaHblil Kaydyk.

AJNKUHBI. DJNEKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOEHHUE aleTHiieHa. ['OMOJIorM W HM30MEpBHI.
Homenxknarypa. ®dusnueckre 1 XMMHUYECKHE CBOMCTBA. Peakiuu nprucoeAMHEHNS U 3aMELEHUS.
[Tonyuenue. [Ipumenenue.

Hemoncmpayun. TlomyueHue aueTwiieHa B jaOoparopuu. Peakiusi ameruieHa ¢ pacTBOPOM
nepMaHraHara kaiusg U OpomHOM Bojoil. ['openme anermnena. PasznoxkeHue kaydyka Mpu
HarpeBaHUM U UCIIBITAHUE ITPOJYKTOB Pa3I0KEHUS.

Ipakxmuueckas paboma. IlonyyeHune 3TuieHa U U3y4E€HUE €r0 CBONUCTB.

Pacuemnvie 3a0auu. Onpenenenne MaccoBoi MM 0OOBEMHOM JTOJM BBIXOAA MPOAYKTA pEaKIIuU
OT TEOPETUYECKH BO3MOYXHOTO.

ApomaTuyeckHe yrieBoaopoabl (apeHsl) (2 u)



ApeHbl. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHHe OeH3zomna. M3omepuss H HOMEHKJIATypa.
duznyeckue U XUMUYecKkue cBoicTBa OeHzona. 'omosoru 6en3ona. OCOOEHHOCTH XMMHUYECKUX
CBOWCTB TOMOJIOTOB O€H30JIa Ha MpHMEpe TOlyojda. ['eHeTmdeckas CBsI3b apOMATHYECKHX
YIJIEBOIOPOOB C IPYTUMU KJIACCAMU YTIIEBOIOPOIOB.
Hemoncmpayuu. beH3011 KaKk pacTBOPUTEINb, ropeHue OeH3ona. OTHoIIeHHEe OeH30J1a K OPOMHOM
BOJIC U PacTBOpPY NepMaHranara kanus. OKuciaeHue Toayosia.

IIpupoaHble HCTOYHUKH YIJI€BOIOPOIOB (2 1)

[Tpupoansrtii ra3. [lonyrasie HedTsAHBIC Ta3bl. HedTh 1 HEGTENPOIYKTH. DU3NUECKHE CBOMCTBRA.
Crocobwbr  mepepabotrku Hedtu. Ileperonka. KpekuHT TepMHUECKHMA W KAaTaTUTHYCCKHIA.
Kamennsrii yrons. Kokcoxumuueckoe npoussoo0cmaeo.

Jlabopamopnvlie onvimol. O3HaAKOMIIEHHE C 00pa3IiaMy IPOAYKTOB HedTenepepaboTKH.
KUCJIOPO/ICOAEPKALIIUE OPITAHUYECKHUE COE/[MHEHHUA (16 u)

CoupTsl u penousl (4 u)

OpnoaTtomHble TpenenbHble cOUpThl. CTpoeHHe MOJNEKyd, (YHKIMOHAJIbHAs —TpyIma.
Bonoponnas cBszb. M3omepus u nHomenknarypa. CBolicTBa MeTaHoJIa (3TaHOJIA), MOJTYyYEHUE U
npuMmenenue. dusnonoruueckoe IEHCTBUE CIUPTOB HA OpraHu3M 4enoBeka. ['eHernueckas
CBSI3b OJJHOATOMHBIX NPEAEIbHBIX CHUPTOB C YIIE€BOJAOPOIAMH.

MHoroaromMHbie COUPTHL. DTUICHTIUKOIb, TUlepuH. CBONCTBA, IPUMEHEHHE.

@®enounbl. CTpoeHHE MOJIEKYJBI GeHona. B3anMHOE BIMSIHHE aTOMOB B MOJIEKYJIe Ha IpuMepe
Monekynbl ¢eHona. CpoiictBa ¢eHona. TokcuyHOCTh deHona u ero coeanHenuii. [Ipumenenue
denomna.
Hemoncmpayuu. Bzaumopeiicteue (eHosa ¢ OpoMHON BOIOM U paCTBOPOM THAPOKCUIA HATPHSL.
Jlabopamopnvie onvimul. PacTBOpeHue riuiepuHa B Boje. Peakiyu rimuepuHa ¢ rTuipoKCHIOM
memu (11).

Pacuemnvie 3a0auu. Pacuerbl mo XMMHWYECKUM YpPaBHEHUSIM IPU YCJIOBHUH, YTO OJHO U3
pearupyromux BemecTB JaHO B U30BITKE.

AJabernbl, KeToHsl (1 1)

Anpaeruasl. CtpoeHue MoJekynbl ¢opmanbiaeruaa. OyHKIMOHaIbHas rpymnmna. M3omepus u
HOoMeHKkinarypa. CBoiictBa anbaerunoB. @DopManbAeruj, W aleTadbACTUA: IOJIyY€HUE WU
pUMeHeHue. Ayemon — npeocmasumenv kemornog. Cmpoenue monexynvl. [lpumenenue.
Hemoncmpayuu. B3aumonelicTBue MeTaHais (dTaHalsl) C aMMHAYHBIM pacTBOPOM OKCHJA
cepebpa(l) u ruapoxcuaa meau(ll) PacTBopeHue B aieToHe pa3NUYHBIX OPTaHUMYECKUX Be-
IIECTB.

Jlabopamopnvie onvimul. Ilonydenue sTaHans okucleHHWeM d3TaHona. OKHUCIeHHWE MeTaHass
(aTaHansl) aMMHUA4HBIM pacTBOpoM okcujaa cepedpa(l). Oxucienne MeraHans (3TaHams)
ruapokcuaom meau(Il).

KapGoHoBble kuc10Tsl (4 1)

OOHOOCHOBHBIE TpeenbHble KapOOHOBBIE KUCIOTHL. CTpoeHue Mojekyn. DyHKIHOHaTbHAs
rpynna. M3omepust u HomeHkiarypa. CBolicTBa KapOOHOBBIX KHUCIOT. Peakuus srepudukanuu.
[Tonmyuenne kapOOHOBBIX KHCIOT W mpuMeHeHHe. KpaTkue cBeneHHs O HempeaeTbHbIX
KapOOHOBBIX KucJOTax. ['eHeTnueckas CBsS3b KAapOOHOBBIX KHUCIOT € JPYTMMHU KJlaccaMu
OpPTaHUYECKUX COCTUHEHUIA.

Ilpakmuueckue pabomot. 3. IlonydeHne u CBOMCTBA KAPOOHOBBIX KUCIIOT.

4. PemieHue 3KCiepuMEHTANBHBIX 33]]a4 Ha paclioO3HAaBaHNUE OPTAHUYECKUX BEIIECTB.

Caoxublie 3¢upsl. Kupsi (2 1)

Crnoxuble 2QupHl: CBOWCTBa, MoiydeHue, npumeHenue. Kupol. CTpoeHue xkupoB. Kupsl B
npupoze. Cporictea. [IpumeHnenue.

Morwue cpedcmsa. Ilpasuna 6e3onacnoz2o obpawerus co cpedcmeamu 6uiMo8oN XUMUU.
Jlabopamopnvie onvimsi. PacTBOPUMOCTh KHUPOB, JOKAa3aTEJbCTBO HUX HEMPEIENbHOTO
XapakTepa, oMblIeHue XUpoB. CpaBHEHHE CBOMCTB MbLIa M CHHTETUYECKUX MOIOIIUX CPENICTB.
3HaKOMCTBO C o0Opa3llaMM MOIOHIMX CpeACTB. V3yueHuMe HMX cocTaBa W HUHCTPYKUUH IO
MPUMEHEHHUIO.



Yraesoasl (5 4)

I'moko3a. Ctpoenne Monekynbl. Ontudeckas (3epkanbHas) uzomepus. OpykToza — H3OMED
rmoko3bl. CBoiictBa rioko3bl. [lpumenenue. Caxaposza. CrpoeHue Mouiekynbl. CBOWCTBa,
npuMmenenrue. Kpaxman u nesmionio3a — MNpPeACTaBUTEIN MPUPOJHBIX MOJIUMEpOB. Peakius

nojaukoHaeHcauuu. @Ou3nueckue W XHUMHUYECKME CBoWCTBAa. HaxoxaeHue B mHpupoze.
[IpumeneHune. AueTaTHOE BOJIOKHO.
Jlabopamopuvie  oneimsi.  BzaumonelctBue  TiOK03bl ¢ ruapokcupom  menu - (ID).
B3auMopeiicTBre TIIOKO3bI ¢ aMMHa4YHBIM pacTBOpoM okcuaa cepedpa (I). B3ammopeiictBue
caxapo3bl C THJIPOKCHIOM Kanblus. B3aumoaeicTeue kpaxmania ¢ ionoM. ['maponus kpaxmana.
O3znakomieHue ¢ o0pa3amMu NPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
Ilpakmuueckass paboma. 5. PenieHue -SKCHEPUMEHTAIBHBIX 3a/lad  HAa TIOJyYeHHE U
pacno3HaBaHNe OPraHMYECKUX BEIIECTB.

Y4yeOHo-TeMaTHYeckoe MuIaHupoBanue. 10 kiaacc. Opranuveckasi XuMmus.

2021-2022 yu. roa
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KapOoHOBBIE KUCIIOTHI 4 2 1
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Bcero ypokos 34 5




COJIEP)KAHME YYEBHOW JUCHUTLUINHBI XUMUS
11 KJIACC 34 YWTOJI (1 YHE]L;)

[TOBTOPEHUE OCHOBHbLIX BOITPOCOB KYPCA OPITAHUYECKAS XUMUAL. (2u)
[ToBropenue. Knaccudukanus, CTpoeHHEe U U30MEPHUS OPTraHUYECKUX BEUIECTB: YIIIEBOJOPO/IOB,
KHCIIOPOJICO/IEPKAIIUX BeLIECTB. ['oMOI0ry, n30Mephl, GyHKIIMOHATIbHAS TPYIIA.
A30TCOAEPXKAILIME OPTAHUYECKUE COEJJUHEHUA (4 u)

AMHHBI H AMHHOKHUCJIOTHI (2 )

[ToBTopenmne. Krnaccudukaius a30TcoAepKalUX OPraHWMYECKUX COCIUHEHUH. AMUHBI.
Ctpoenue monekyn. AmuHorpynmna. ®u3nueckue u XuMuueckue cBoiictea. CTpoeHrne MOJIEKYJIbI
aHWIMHA. B3auMHOEe BIUsSHUE aTOMOB B MOJIEKYJIE HE IIpUMEpE MOJIEKyJbl aHwiInHaA. CBOMCTBA
aHunuHa. [IpumeneHue. AmuHokuciotel. WM3omepuss u  HoMmeHkiatypa. (CBOMCTBa.
AMUHOKHCIIOTHI Kak aM(oTepHble opraHudeckue coenuHenus. [Ipumenenue. ['eHermueckas
CBSI3b AMUHOKHUCIIOT C IPYTUMH KJIaCCaMU OPraHMYECKUX COCAMHEHUN.

Bbeaku. HykaenHoBble KHCI0THI (24)

benku — npuponusie noiaumepsl. CoctaB u crpoeHue. Ou3ndyeckue U XMMHUYECKHE CBOWCTBA.
[IpeBpamenne OETKOB B OpraHuM3Me. YCHEXW B HM3YYCHHUU M CUHTE3e OenKkoB. [lonamue 06
asomcooepicauux 2emepoyuriuieckux coeourenusx. Iupuouwn. [luppon. [upumuounosvie u
nypunogvle ocHosanus. Hykneunogvle Kuciomwl: cocmae, cmpoeHue. XUMHUS U 310pOBbE
yenoBeka. JlekapctBa. IIpoGiieMbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKaPCTBEHHBIX IMPENapaToB
JemoncTpauunu. Okpacka TKaHM aHWIMHOBBIM KpacurteneM. Jloka3aTrenbCTBO —HaIU4us
(GYHKIIMOHATIBHBIX TPYII B pAaCTBOPAX AMHUHOKHCIIOT.

Jlabopamopnvie onvimoel. 1|BeTHble peakuuu Ha Oenku (OuMypeToBass W KCaHTOIPOTEMHOBAs
PEaKIIHH).

[TonsiTre 06 a3oTcoepKalNX reTepouukiIndeckux coeaunenusx. [Tupuaun. [Muppoa.
[TupuMHUINHOBBIEC U TYPUHOBBIE OCHOBAHMUS

HyxenHoBbIe KUCIIOTBI: COCTaB, CTPOEHUE.

BBICOKOMOJIEKYJISAPHBIE COEJMHEHUM A (44)

[loHsiTHE O BBICOKOMOJIEKYJISIPHBIX coeauHeHusX. Cunrernueckue mnoaumeps! llomumepsl,
nojsyyaemple B peakuusx nonumepusanuud. Crpoenne Mosekyn. CTepeoHeperyisipHoe u
cTepeoperyisipHoe crpoenue noiaumepos. [lomustunen. IomunponuieHn. TepMoniacTUYHOCTD.
[Tonumepsl, mody4aeMble B peakUusaX MoJUKOHJAeHcauuu. deHonpopManbIeTrUaHbIe CMOJIBL.
TepMOpeakTUBHOCTb.

Cunrernyeckue kaydyyku. CTpoeHHe, CBOMCTBA, ITOJIyY€HUE U IPUMEHEHHE.

Cunrerndeckue BosiokHa. Kanpon. JlaBcaH.

OO6o0uieHne 3HaHUU MO Kypcy opraHuyeckod xumuu. OpraHudeckas XUMHs, YEJIOBEK H
npupo/a.
Hemoncmpayun. OOpasipl IIaCTMACC, CHHTETUYECKUX KaydyKOB M CHHTETHYECKHUX BOJIOKOH.
Jlabopamopuvie onvimwvi. V3yueHue CBOWCTB TEPMOIUIACTMYHBIX ToJuMepoB. OmpeneneHue
XJIOpa B NOJIMBUHUIXJIOpUAE. V3ydeHne CBOINCTB CHHTETUYECKUX BOJIOKOH.

IIpakxmuueckas paboma. 1-2. Pacio3HaBaHHE IJIaCTMAcC U BOJIOKOH.

Pacuemnvie 3a0auu. Onpenenenne MaccoBOM MM 0OBEMHOM OJM BBIXO/A MPOAYKTa PEaKIUH
OT TEOPETUYECKH BO3MOXHOTO.

TEOPETUYECKUE OCHOBBI OBIIEN XUMHWU

BaxHeiilune XxuMu4yeckue NOHATUS U 3aKOHBI (1 1)

AtoM. Xumuueckuii anemenT. M3oronsl. [IpocThie U cI0KHbBIE BEIECTBA.

3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPALICHUS SHEPruu IpHU
XUMHUYECKMX pPEaKIUsAX, 3aKOH IIOCTOSHCTBA COCTaBa. BeliectBa MOJIEKYISIPHOTO U
HEMOJISIKYJISIPHOTO CTPOCHHS.

Ilepuoanyecknii 3aKOH M NepHOAMYECKass CHCTeMa XuMHYecKHuX djiementoB JI. H.
MeHnesieeBa Ha OCHOBEe Y4Y€HHS 0 CTPOEHUH ATOMOB (4 u)



AToMHBIE OpOuTany, s-, p-, d- f -3nekTponsl. CoOCTOSHHE 3JIEKTPOHOB B aToMax. KBaHTOBbIE
gucia. OcoOCHHOCTH pa3MENIeHUsI JEKTPOHOB MO OpOUTANISIM B aToMax MajbiX M OOJBIINX
MEepPUOJIOB. DHEPreTUYECKUE YPOBHH, MOAYpOBHU. CTpOEHHUE 3JIEKTPOHHBIX O0OJOYEK aTOMOB.
DNIeKTpOHHBIE KOH(HUTYypaluu aroMoB dyeMeHToB. [lpunnun Ilaynu w mnpaBuimo ['yHna.
OnexTpoHHO-rpaduueckue (GOpMysabl aTOMOB JJIEMEHTOB. OJEKTPOHHAs KJIaCCH(PUKAIUS
3JIEMEHTOB: §-.p-, d U f~ceMelicTBa. BajeHTHbIE BO3MOKHOCTH aTOMOB XHMHUYECKHX JJICMEHTOB.
Banentnble snexkTpoHbl. BaneHTHble BO3MOXKHOCTM aTOMOB XMMHYECKHUX  3JIEMEHTOB,
O0OYCJIOBJICHHBIC YHCJIOM HECIIAPEHHBIX JJCKTPOHOB B HOPMAJbHOM H BO30YKICHHOM
cocrosiHUsIX. Jlpyrue ¢GakTopbl, ONpEeNsIoNINe BajleHTHbIE BO3MOXKHOCTH aTOMOB: HaJIH4due
HEIOACIICHHBIX AJICKTPOHHBIX Tap M HaJdu4ue CBOOOAHBIX opOuTtaseii. CpaBHEHUE IOHATHN
«BAJICHTHOCTB» M «CTENEHb OKUCICHUs». [lepronueckoe u3MeHeHe BAJIGHTHOCTH U Pa3MEPOB
atoMoB. CBsI3b MEPUOAUYECKOTO 3aKOHA U TIEPHOJINYECKON CUCTEMbI XMMHUYECKUX JJIEMEHTOB C
TEOpUEH CTPOCHUS aTOMOB. Kopomkuii u ONUHHBIU BAPUAHMBL MADIUYLL XUMUYECKUX IIeMEeH-
mos. llooxeHnue B mepuOAMYECKOM cucteme xumudeckux snnemeHtoB JI. M. MenpgeseeBa
BOJIOPO/1a, JAHTAHOUIOB, aKTUHOMIOB U UCKYCCTBEHHO MOTYYEHHBIX 3JIEMEHTOB.

Pacuemnuvie 3a0auu. BprauciieHus Macchl, 00beMa WM KOJHYECTBA BEIECTBA IO M3BECTHOM
Macce, 00beMy WM KOJHMYECTBY BEIIECTBA OJHOTO W3 BCTYNUBIIMX B PEAKIHIO WM TO-
JY4YUBIINXCS B PE3yJbTaTe PEaKuu.

Crpoenne BemecTBa (2 u)

XuMmu4deckass CBs3b. BUIbI M MexaHHW3Mbl OOpa30BaHHMS XUMHUYECKON CBsi3u. VIOHHAas CBs3b.
Karnonst u anmonbl. KoBaneHnTHas HemojsipHass cBs3b. KoBajgeHTHas mMoOJsipHas CBS3b.
DIIEeKTPOOTpULIATeILHOCTh. CTENeHb OKHUCIEHUS. MeTalinyeckas CBs3b. B0OOpoOoHas ces3b.
Ilpocmpancmeennoe cmpoeHue MONEKYl HeOP2AHUYECKUX U OP2AHUYECKUX BeUieCa.

Tumnel KpUCTALTMYECKUX PEIICTOK W CBOMCTBA BemiecTB. IIpuumHBI MHOTOOOpa3us BEIICCTB:
MU30MEpHsl, TOMOJIOTHS, aJUIOTPOIIHUS, U30MONUSL.

Hemoncmpayuu. Mopenun  HUOHHBIX, aTOMHBIX, MOJIGKYJSIPHBIX U METaJNIMYECKUX
KPUCTAJUTMYECKUX perieTok. Moienu MoJIeKysT H30MEpPOB, TOMOJIOTOB.

XuMmnueckue peakunu. PactBopsl. JiekTpoxumuyeckue peakuuu. (11 4.)

Knaccudukanus XuMHUUecKuX peakiuii B HEOPraHW4eckoi u opranuyeckoit xumu. [loustue o
XUMHYECKON peakluu; ee OTIWYHE OT sJIepHOM peakuuu. Peakunu, mayuue 06e3 M3MEHEHHUS
KAaueCTBEHHOI'0 COCTaBa BEILECTB: AJUIOTPONMS, M30MEpH3auus U noiauMepusanus. Peakuuu,
UAYIIME C I3MEHEHUEM COCTaBa BEIIECTB: 110 YHCIY M COCTABY PEArupyroLIuX U 00pa3yromuxcs
BEIIECTB (pa3i0oKeHus, COeIMHEHMs, 3aMeIlleHNs], 0OMeHa); 0 U3MEHEHHIO CTENIeHel OKHCICHUS
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU U HEOKUCIUTEIbHO-BOCCTAHOBUTEIb-
Hbl€ pPEaKLuH); Mo TemioBoMy 3¢dekTy (3K30- M 3IHAOTepMHUecKHue); mo (aze (romo- u
TeTepOreHHbIE); 10 HaNpaBleHUIO (0OpaTHUMble U HEOOpAaTUMBIE); IO HCIOJIb30BAaHUIO
KaTajnzaropa (KaTaIUTUYECKWE M HEKaTAIUTHUYECKHE); MO MeXaHU3My (pajuKajabHble H
MOHHBbIE); TI0 BHUJAY DJHEPrUM, MHULMHUPYIOLIEH peakiuto (HOoTOXUMHUYECKHUE, paJhalliOHHbIE,
ANIEKTPOXUMUYECKHE, TepMoxumuueckue). OCoOEHHOCTH  KiIacCUpUKAIMM  peakiuil B
OpraHMYecKoOll XHMMHHU. BeposTHOCTh NMpOTEKaHWsSI XMMHUYECKHX peakiuil. 3aKOH COXpaHEHUs
SHepruu. BHYTpeHHssI SHeprus M 5K30- M SHIOTEPMUYECKHE peakuuu. TermnoBoi 3¢ddexr
XUMHUYECKHX peakuui. Tepmoxumuueckue ypaBHeHUs. Teruora oOpaszoBanus. [lonstue o0
sHTanmbmuu. 3akoH [. WM. Tecca m cneactBusi w3 Hero. OHTpomus. OHeprusi ['ubbca.
Bo3MOXXHOCTh MpOTEKaHWs peaklUWyd B 3aBUCUMOCTH OT HW3MEHEHHUS SHEPIMM U DHTPOIIUU.
Ckopoctp xummueckux peakuuil. Ilonsatue o ckopoctn peakuuu. CKOpOCTb IOMO- U TeTe-
POT€HHOM pEAKIMU. ODHEPrusl aKTUBALMHA. OJEMEHTAapHbIE M CIOXKHBbIE peakiuu. PakTopsl,
BIIMSIOLIME HA CKOPOCTh XMMHUYECKON peaklnu: MPUpoJa pearupyrolux BEIIECTB; TEMIIEpaTypa
(3akon Bant-I'odda); xoHmeHTparuss (OCHOBHOM 3aKOH XHUMHUYECKOW KHHETHKH);, 3aKOH
Oeticmeyrowux macc. IHepeua akmusayuu. Karanusz m katanuzatopsl. OOpaTUMOCTb peakiuil.
Xumudeckoe paBHOBecue. CMeleHHe pPaBHOBECHS II0J] JIEUCTBHEM pPa3IUYHBIX (HaKTOPOB.
[Tpunuun Jle larense.



Jlabopamopnule onvimol. Biusinue pa3nuyHbX (PakTOPOB HA CKOPOCTh XUMHUYECKON PEeaKLnu.
PasnoxeHne nepokcuaa BoJOopoia B IPUCYTCTBUH KaTalu3aTopa.

[TpoBenenue peakiuii HOHHOTO OOMeHa I XapaKTePUCTHKH CBOMCTB.

Pacuemmnvie 3a0auu. Pacdersl TermnoBoro 3¢dekra XUMUIECKON PeaKIiH.

Hucnepcusie cucteMbl. VctuHHbIE pacTBOpbl. CrmocOOBl BBIPAXKEHUS KOHIICHTPALUU
pacTBOPOB: MaccoBasi JOJSl PACTBOPEHHOT'O BEIIECTBA, MOAApHAsA KoHyeHmpayus. Konnouousie
pacmeopul. 3onu. cenu. KOMIUIEKCHbIE COETUHEHUS
Jlabopamopuvie onvimul. JlucnepcHble cucteMbl. KoMIiekcHbIe COeTUHEHUS
Ilpakxmuueckas paboma. [Ipucomosnenue pacmeopos ¢ 3a0aHHOU MOIAPHOU KOHYEHMPAYUel.
Pacuemnvie 3a0aun. Beruncnenne Macchl (KOJIMYECTBA BELIECTBa, 00beMa) MPOAYKTa PEaKIIHH,
€CJIM JUIS €r0 MOJIYYEHHUs JIaH pacTBOP € OMPEAEIEHHOW MAaCCOBOM J0JIEW HCXOHOTO BELIECTBA.

OnekTpoauTnueckas aucconuanus. CuibHbe U caabble ANEeKTPONUTHL. Kuciomuo-ocHognbie
B3auMOJeicTBUs B pacTBopax. Cpena BOJIHBIX pacTBOPOB: KHCJasi, HEHUTpajbHAas, IIEIOYHAs.
HNonnoe npoussenenue Boabl. Bogopoaueiii mokaszarens (pH) pactBopa.

I'upposnns opraHu4ecKuX U HEOPraHUYECKUX COCIUHEHUN.

Hemoncmpayuu. 3aBUCUMOCTh CKOPOCTH pEaKIMH OT KOHLEHTPAlMU W TeMIEepaTyphl.
Pasnoxxenue nepokcuia BOJIOpoAa B IPUCYTCTBUU KaTalu3aTopa.

Jlabopamophvie onvimol

Omnpenenenue cpesibl pacTBOPa C MOMOILBIO YHUBEPCAIBHOTO UHIMKATOPA.

Pacuemnvie 3a0auu. Bpraucnenus Macchbl (KOJIMYecTBa BelIeCcTBa, 00beMa) MPOAYKTa PEaKIIHH,
€CJIM U3BECTHA Macca UCXO/IHOT'O BEIIECTBA, COJEPIKALIET0 ONPEIEICHHYIO OO IPUMECEH.
HEOPI'AHUYECKAA XUMUS (6 1)

Metanabl  [lonoxeHue METAUIOB B MEPUOJUYECKON CUCTEME XMMUUYECKUX dieMeHToB [I. U.
MenpeneeBa. OOmue CBOMCTBA METAUIOB. DIEKTPOXUMHUYECKUM Pl HANPSHKEHUI METaJlIoB.
OO0mue crmocoObl MOMYYeHUsT METAUIOB. DJIEKTPOJU3 PACTBOPOB M pacIUiaBoOB. [lonamue o
Koppo3uu memannog. Cnocodwl 3auumol om KOppo3uuU.

O030p MeTa/uIOB TJIABHBIX MOATPYNI (A-TpyII) TMEPHOANYECKOH CHUCTEMBl XHUMHUYECKUX
anemeHToB. OO030p MeTtaiioB moOouHbiX mnonarpymnm (b-rpymm) nepuonnyeckoil CUCTEMbI
XUMHUYECKHX 3JIEMEHTOB (M€llb, LINHK, TUTAH, XPOM, KEIIE30, HUKELb, NIAMUHA).

CrnaBel MeTaioB. OKCUABI U THAPOKCHIBI METAILIOB.

Jemoncmpayuu. O3HakoMIieHHe ¢ 00pas3llaMu META/UIOB U UX COeNUHEHMI. B3aumoneiicTBue
IIEJOYHBIX U LIEJIOYHO3EMEIbHBIX METAJUIOB ¢ BOJIOW. B3auMoneiicTBue Menu ¢ KUCIOPOAOM H
cepoit. DnekTpoaus pactsopa xyopuna meau(H). OnbITel M0 KOPPO3UH METAILIOB U 3aIUTE OT
Hee.

Jlabopamopnvie onvimul. B3auMoaelicTBUE IUHKA U JKeJIe3a ¢ pacTBOPaMU KHUCJIOT U IIeJIoYeil.
3HaKOMCTBO ¢ 0Opa3ljaMH METaJUIOB U UX pyAaMH (paboTa ¢ KOJUIEKIIUAMN).

Pacuemnvie 3a0auu. PacueTbl Mo XMMHMUYECKUM YpaBHEHUSM, CBS3aHHBIE C MaccoBOW JoJeil
BBIX0/J1a MPOYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.

Hemeranabsr O030p cBoicTB HeMeTauioB. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
TUIMYHBIX HeMeTau10B. OKCH JIOB M KHCIOPOJICOAEp Kalie KUCIOTh. BogopoHbie coeTuHeHH s
HEMETAJIJIOB.

Hemoncmpayuu. OO0pa3ipl  HEMEeTaJlJIoB. OOpa3ipl  OKCHUIOB  HEMETAJUIOB U
KHCIIOPOJICO/IEpKALMX KUCIOT. ['opeHue cepsl, pochopa, xeneza, MarHuu B KUCIOPO/IE.
Jlabopamopnvlie onvimbi. 3HAKOMCTBO C 00pa3llaMd HEMETAIJIOB W UX IPHPOTHBIMU
coeuHEHUsIMU (paboTa ¢ KoJuleKIusIMH). Pacrio3HaBaHue XJI0pHA0B. CylIb(paToB, KAPOOHATOB.
Ilpakmukym: pelleHne 5SKCIEePHUMEHTAIBHBIX 3a/ad [0 HEOPraHMYeCKOM XHMHUU IO TeMe
«Mertamis! «, «HemeTammsy.



Y4eOHo-TeMaTH4YecKkoe IiIannpoBanne. 11 kiaace. 2021-2022 yu. roa.

Bcero IIpakTueckux | KoHTpOabHBIX
HasBanue Tembl YPOKOB | paboT pabor,

3a4eTOB
[ToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 2
«Opranuveckasi XUMHD).
A3oTcozeprKalie OpraHu4ecKue 4 1
COETUHEHMUSI.
BricokomoIeKyIsipHbIE COCAMHEHUS. 4 1 1
O0mas xumus. BaxhHennme XuMuieckue 1 1
MOHSITHUS, 3aKOHBI.
[Tepuoanueckuii 3aKOH U MEPUOAUYECKAS 4
cUCTEMa XUMHUYecKHX ieMeHToB /1. 1.
MenpeneeBa Ha OCHOBE YU€HHUS O CTPOCHUU
aTOMOB.
CrtpoeHue BemecTna. 2 1 1
Xumuueckue peakuuu. PactBopsl. 11 1 1
DNEKTPOXUMHUYECKHE PEaKIUH.
Heopranuveckasi xumusi. Metaisl 1 6 2 1
HEMEeTaJlIblL.
Bcero ypokos 34 5 6

OOopynoBanue u cpeacTsa 00y4eHHusl.

Harypanbable 00bekThl. HaTypanbHble OOBEKTHI, HCHONb3yeMble B OOYyYEHMHM XHMMH,
BKJIIOYAIOT B c€0sI KOJUIEKLIMU MUHEPAJIOB U TOPHBIX MOPOJ], METAJIJIOB U CIJIABOB, MUHEPAJIbHBIX
y100peHui, miacTMacc, KayudyKoB, BOJIOKOH H T. JI.

XUMHUECKUE PEaKTHBBI M MaTEPUAIIbI.

HauOonee yacTo ucnonb3yeMble peakTUBBI U MaTepHAaIIbl;

1) mpocThle BemecTBa - MeJlb, OpoM, HaTpUi, KaJbIUH, aIFOMUHUI, MarHuii, xenes3o;

2) oxcuasl - Mmenu(Il), kanbuus, xene3a, MarHus;

3) KHCIOTHI - COJIsIHAs!, CepHasi, a30THasi, opTodocdopHas;

4) ocHOBaHMS - TUJPOKCHU HATPUSL, TUAPOKCH]] KaJIbIHs, TUAPOKCHU]T Oapusi, 25%-Hblil BOAHBIIHI
pacTBOp aMMHAKa;

5) comu — xuopuasl Hatpus, meau(ll), amomunus, xenesa(lll); HuTparel kanus, HaATpuUs,
cepebpa; cynbdatel menu(Il), xkeneza(ll), xeneza(lll), ammonus; noaua Kanus, OpOMHT HATPUS;
6) opraHuYecKHe COEJIMHEHUS — TeKCaH, 3TaHOJ, MeTaHallb, TJIMIEPUH, STUJICHIJIHMKOJIb,

TOJIyOJ1, 0€H30JI, YKCYCHasl KUCII0Ta, aHWIMH, METUJIOBBIA OpaHkKeBbIl, (eHoN(TanenH, JaKMyc.

XuMmuyeckass a0opaTopHas TIocyna, ammapaTl M NpuUOOpbl. XUMHYecKas Mocyaa
MOJIpa3/ieNiIeTCsl Ha JIB€ TPYIIBI: JIJISl BHIMOJIHEHUS ONBITOB yYalllUMHUCS U JIEMOHCTPAIIMOHHBIX
OTIBITOB.



[Tpubopsl, anmapaThl W YCTAaHOBKH, HCIOJb3YEMble Ha ypOKaxX XHMHH, MOIPA3ACISAIOT Ha
OCHOBE NPOTEKAIOIIUX B HUX (U3NYECKUX U XUMHUYECKUX IPOLIECCOB C YYaCTHEM BEIECTB,
HaXOJSIINUXCS B Pa3HbIX arperaTHbIX COCTOSIHUSIX:

1) mpubopsl anst pabOTHI C Ta3aMu - MOJIydYEHHE, COOMpaHHe, OYMCTKA, CYIIKA, MOTJIOUICHHE
ra3oB; peaklMd MeXJIy IOTOKaMH ra3oB; pEeaklLMU MEXIy ra3aMu B 3JEKTPHUUYECKOM pa3pse;
peaKuy MEeXy ra3aMu IIPpU MOBBIILIEHHOM JJaBJICHUH;

2) ammapaTel U NPHOOPHI JUIS OMBITOB C >KUIKAMHU U TBEPIBbIMH BEIIECTBAMH - IEPETOHKA,
¢wIbTpoBaHME, KPHCTALIU3AIMS;, IPOBEICHUE pPEAKUUHd MEXKIY TBEpJbIM BEIIECTBOM U
AKUAKOCTBIO, JKUAKOCTBIO U KHUJIKOCTBIO, TBEP/IBIMU BEILIECTBAMHU.

yuebHas annaparypa: 1) 11 u3yuyeHus: TEOpeTUUYECKUX BOIIPOCOB XMMHH - WILTKOCTPALKs 3aKOHa
COXpaHEHMsI MAacChl BEIIECTB, AEMOHCTpALUs 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB, IEMOHCTpALUS
JIBUKCHHUSI MOHOB B AJIEKTPUUYECKOM TOJIE; JUISl M3YUYEHHSI CKOPOCTH XMMHMYECKON peakiuu u
XUMHYECKOT'O PAaBHOBECHS;

2) 1Sl WIUTIOCTPAIMM XUMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJIYUYEHHUS! HEKOTOPHIX BEILIECTB
(cepHO# KHCIIOTBI, aMMHAKa U T. II.).

BCIIOMOTATENbHYIO POJIb UTPAIOT HM3MEPUTETIbHBbIE M HarpeBaTelbHbIE NPUOOPHI, Pa3IUYHBIC
MPUCTIOCOOICHHUS JJIsI BHITTOJIHEHUS OTIBITOB.

Mopnenu. O0bekTaMu MOJICTMPOBAHUS B XMUMHH SIBISIOTCS aTOMBI, MOJEKYJbI, KPUCTAJUIbI,
3aBOJICKME anmnapathl, a TAKXKe MPOUCXOISIINE Mpoliecchl. MoAenu KpPUCTAIITMYECKUX PEIIEeTOK:
anmasa, rpacdura, cepsl, pocdopa, okcuna yriepoaa (IV), Hoxa, xkenesza, Meau, MarHusl.

HabGopsl Moperneil aToMOB U1l COCTaBIICHUS [IIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYII.

VY4eOHble MOCOOMS HA TIEYaTHOM OCHOBE - CIEAYIOIINE TaOIHIIbI TOCTOSHHOTO SKCIIOHUPOBA-
Hus: «llepuoguueckas cuctema xumuueckux siemeHtoB J[. WM. MenneneeBa», «Tabnuua
pacTBOPUMOCTH KHCJIOT, OCHOBaHMM U cojei», "DIeKTpOXUMUYECKUH psJ HaNpsKeHUH
METAJIJIOB» U JIp.

Texuuueckue cpeactBa oOyuenus. [IK, teneBuzop. DnexrtponHsie mnpunoxenus: «Hauama
XUMUN», «8-9 wmace», «10-11», «Meramis», «Hemeramnbly, «XUMHUYECKOE MPOU3BOJCTBOY,
«Opranuueckas XUMHs», «J|eMOHCTpallMOHHBIN SKCIIEPUMEHT 110 HEOPraHUYECKONH XUMUNY,
«JleMOHCTpallMOHHBIN SKCIIEPUMEHT 110 OPraHUYECKON XUMHUMY», «O0I1Ias XUMUS».

YueOHO-MeTOAMYECKHT KOMILJIEKC 110 XMMHUH.

YuedHo-meToanueckoe obecneuenue. 10-11 kaace. 2021-2022 y4yeOHblii rox.

VYyeOnuk. I'.E. Pynsutuc, @. I'. ®enpaman. Xumusd. 10 kmace: yueOHUK i 001ieoOpa3oBar.
opranu3zaiuii: 6a3zosblii ypoBeHbs -M.: [Ipocsemenue, 2020.

VYuebnuk. I'.E. Pym3uruc, ®@. I'. ®enpaman. Xumus. Opranndeckas xumus. 10 kiacc:
yueOHUK /i 0011e00pa3oBar. yupexxaeHuii: 6a3oBblii ypoBeHb -M.: [Ipocsemenue, 2011.

VueOnuk. I'.E. Pynsutuc, ®@. I'. ®enpaman. Xumus. OcHoBbl o011eit xumuu. 11 kinace:
y4eOHHUK 171 0011e00pa3oBaT. opranu3anuii: 6a30Bbiid ypoBeHb -M.: [Ipocsemenue, 2021.

XUMHYECKUH IKCIIEpUMEHT B mikosie. bubmmoreka yuutens xumun / T.C. Hazaposa. A.A.
['paGenkuii, B.H. Jlazapesa. - M. IIpocsemenne, 1987.-240c.

Pemenue pacuerHbix 3amau mo xumuu. 8-11 kmaccel. Ilocobue st ygammxcs o01reoop.
[xoin./B.A.Kanam-MH.: TerpaCuctemc,2002.-336¢.

Hactonpnas kuura yuurens. Xumus. 11 kmacc. B 2 u./ O.C. TI'abpuensn, I'.I'. JIsicoBa, A.T.
Beenenckas.- M.: Jlpoda. 2003. - 640c.

3amaun no xumuu. g nmocrymaronmx B By3bl. [.II. Xomuenko, W.I'. Xomuenko. —M.
Bricmras mkoia, 1987

KOHTpOJIbHO-I/I3MepI/lTe.]Il)Hble MaTtepualbl.



KontponbHo-u3mepurensubie MmaTepuanbl. Xumus. 10 kmnacc./coct. E.H. Ctpenpaukosa, H.IT.
Tpery6osa. -M.: BAKO, 2014.-112c.

KontponsHo-u3mMeputenpablie Matepuainsl. Xumus. 11 knace./coct. E.H. Ctpensauxosa, H.I1.
Tpery6osa. -M.: BAKO, 2014.-112c.

COopHuEK 33124, yrpakHEeHHH U TecToB mo xumuu: 11 knacc; k yue6nuky I'.E. Pym3urtuca,
®. I'. ®enpamana» Xumud ;11 xkimacen/M.A. Pa6os. — M.: U3mareabcTBo «OK3aMen»,2013.-220c¢

[IpoBepounsie pabOTBI 1O OCHOBaM OOMIEH XHUMHM W  OPraHMYECKOHM  XUMHUU
..H.IL.I'aBpyceiiko.- M. IIpocBemienue, 1994.

COOpHHK TPOBEPOUYHBIX M KOHTPOJBHBIX paboT mo opranmdeckoit xumuu. Ilox pen. H.IL
I"aBpyceiiko. M. IIpocBeuienue,1993.

Junaktraeckuii Matepuan mo xumuu. 10 xiace. / A. B. PeibnukoB. —m.: APKTHU, 2000-24c.

Tectbl. Xumus. 8-11 knaccel. 11, I1. JpsukoB.M.: «Omummy, «M3mateasctBo ACTy», 2001-
224 c.

Opranndeckass XUMUsS B TecTax, 3agadax, ymnpaxHeHusx.l0 kmacc: Yue0. [locobume ms
obmeooOpazopar. yupexaeHui/ O.C. I'abpuensn, N.I'. OctpoymoB, E.E. OctpoymoBa. — M.:
Hpoda, 2003.-400c.

O6mass xumus B TecTaX, 3afadax, ymnpaxHeHusx.ll «macc: VYueb. Ilocobue s

obmeobpaszoar. yupexaenuil/ O.C. I'aGpuensH, W.I'. OctpoymoB, A.I'.BBenenckas. — M.:
Hpoda, 2003.- 304c.



TemaTH4eckoe NJIAHUPOBAHME € ONpeeIeHHEM OCHOBHBIX BU/I0B y4eOHOI JeATe1bHOCTH
Kypca crapueii mkoJbl «Xumusa» (10-11 kiaace)
«Xumus 10-11 kaace» B y4eOHOM IIaHe

Ilpocpamma packpwieaem coodepircanue ooOyuenuna xumuu yuauwjuxca ¢ 10—I1 knaccax odweobpazoeamenvuvlx yupexncoenui. Ona
paccuumana na 68 u/200 (1 u/meo.). Temamuuecxkoe nianuposanue no npumephou npocpamme H.H. I'apa.  Coopuux H.H. I'apa Xumus.
Ipozpammul 0bweobpazosamenvuvix yupescoenui 8-9xnaccol, 10-11 knaccwi. Bazoswiii yposens. - M.: «llpocsewenuer, 2009.
Y4yeOHo-TeMaTH4yeckoe mIaHupoBanme. 10 kiaace. Oprannyeckass xummusi. 2021-2022 yu. rojg

[TpakTueckux | KoHTponbHBIX

Bcero ypokoB | pabot pabort, 3a4eToB
Ha3zBanue Tembl
Teopernueckre OCHOBBI OPraHUYECKOW XUMHH 5 1
YrneBoxoposst (13 4.) 4 1 1
[IpenenbHble yriaeBoaOpOaAbl «ATKaHbD)
HenpenenbHbie yrieBoaopo bt 5 1 2
ApomaTHuiecKkue yriaeBog0pOIbl 2
[IpupoiHBIE HICTOYHHKH YIJIEBOJLOPOIOB 2 1
Kucnoponconepkanue opranndeckue coenuHenus (16 1)
Criupthl U GeHObI 4 1
Anbaeruabl ¥ KETOHbI
KapOoHoBBIE KUCTOTHI 5 2 1
Crnoxuble 3¢upsl. Kupsl. 2
YrneBosbl. 5 1 1
Bcero ypokos 34 5

YueoHo-MeToauveckoe odecneuenue. 2021-2022 yyeOublii roi.

VYueOnuk. ['.E. Pynsutuc, @. I'. ®enpaman. Xumus. 10 knace: yaeOHUK uis 0011eo0pa3oBar. opranusanuii: 6a3oBsiil ypoBeHb -M.: [IpocBenienue,
2020.



VYyeonuk. I'.E. Pym3utuc, ®@. I'. ®enpaman. Xumus. Opraandeckas xumus. 10 kiacce: yaeOHUK 1711 00111€00pa3oBaT. YUpeKIeHUH: 0a30BbIN

ypoBenb -M.: [Ipocsemienue, 2011.

Ha3Banue pa3jesia 1 KOJHYeCTBO
ypokoB. Ne ypoka, Ha3BaHHe YPOKa

OcHoBHOE coaepskaHuE 110 TEMaM

XapaKTepncTnKa OCHOBHbBIX BU/I0B
ACATCJIbHOCTH YYalIUXCH

Teopernueckne 0CHOBbI OPraHUYeCKOM
xumuu (5 4.)

1. TIpeamer opraHMYeCKOM XUMHUH.
OpraHWYECKUE BEILECTBA.

2. Teopus cTpoeHUSI OPraHUYECKUX
coenunenuit A. M bytneposa.

3. IIpaktuueckas pabora Nel
«KauecTBeHHOE onpeneneHne
yriepoja, BOAOPOJa U XJopa B
OPTaHUYECKUX COCTUHEHUSIX)

4. CocTosiHHE DJIEKTPOHOB B aTOME.
DIIEKTPOHHAs MPUPOJIa XUMUYECKUX
CBS3€H B OPraHUYECKHUX
COEIMHEHUSX. 3a4eT.

5. Knaccugukanust opraHu4ecKux
COEIMHECHUM.

[Ipenmer opranuveckoit xumuu. OcoOEHHOCTH
CTPOEHHA M CBOMCTB OPraHUYECKUX COETUHEHHM.
KpaTtkuit odepk HUCTOpHUM pPa3BUTHS OpPraHMYECKOU
xuMud. [Ipeanocbuiku co3gaHus TEOPUU CTPOCHUS:
TEOpHsI PaZUKAIOB M TEOpPHs THUIIOB, PabOTHI A.
Kexkyne, 3. ®panknanga u A. M. bytnepoa. OcHOB-
HBIE TIOJIO)KEHUS TEOPUH CTPOCHUS OpPraHMYECKUX
coenmuHeHnit A. M, ByrtnepoBa. Xumudeckoe CTpo-
€HUE U CBOIICTBa OpraHMyecKkux BemecTB. M3omepus
Ha mpuMmepe n-OyraHa W W300yTaHa. DJIEKTPOHHAsS
MpHUpoJila XUMHUYECKMX CBs3€il B OpraHMYECKUX
coennHeHMIX. CriocoObI pa3pbhiBa CBA3EH B MOJIEKYIaX
OpraHMYECKUX BEMIECTB. OJEKTPOHHOE OONaKo H
opbutanb, ux GopMBL: S U p. DIEKTPOHHBIE WU
3JIEKTPOHHO-Tpaduueckre GopMyssl aToMa yriepoaa
B HOPMaJbHOM M BO30YXICHHOM COCTOSHHSX.
KoBanenrtnas XUMHYECKas CBSI3b u ee
Pa3HOBUIHOCTH: O U 7. [lepBoe BaleHTHOE COCTOSTHUE

Sp’-rubpuan3anus — Ha HPUMEPE MOJEKYIIBI
MeTaHa M JpyTUX ajkaHoB. BTopoe BajneHTHOE
COCTOSTHHE sp’-rubpuansanus — Ha IPUMEPE
MOJIEKYJIBI 3TWIIEHA. TpeTbe BaAICHTHOE COCTOSHUE —
Sp-ruOpuan3anusi — Ha T[PUMEPE  MOJEKYJIBI
aneTriieHa. ['eoMeTpuss MOJEKyNl pPacCMOTPEHHBIX
BEUIECTB M XaPaKTEPHUCTHUKA BHJIOB KOBAJIEHTHOM
CBA3M B HHUX. YTIJEpOAHBIM ckeneT. Paauxainsl.
OyHKINOHAIBHBIE TPYIIbL. ['OMOJIOrMYECKUl psia.
I'omomnoru. CrpykrypHas muzomepusi. Homenknatypa.
3HauUeHHWE  TEOPHUM  CTPOEHHUsS  OpPraHMYECKUX

Paznuuate u onpenensTe MOHATHUSA:
XAMHUYECKOE CTPOCHUE OPraHUIECKUX
BeELIEeCTB, M3oMepus

Crioco0BI pa3phiBa CBS3€i B MOJIEKYIIax
OPraHMYecKHX BEIIECTB. DIEKTPOHHOE 00JIaK0 U
opouTanb, ux GOpMEL: s U p. DIEKTPOHHBIC U
ANEKTPOHHO-Tpadmaeckue GopMyisl aToMa
yriiepoja B HOpMaJIbHOM M BO30YKJIEHHOM
coctosHugx. KoBanenrnass XuMuuecKkas CBSI3b 1
ee pasHOBUAHOCTHU: O U . BomoponHast cBs3b.
CpaBHeHHE 0OMEHHOI'0 ¥ JOHOPHO-aKETITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJEHTHON CBA3H.
ITepBoe BAJIEHTHOE COCTOSHUE — SP>-THOPHIM3a-
U1 — Ha IPUMEPE MOJIEKYJIbl METaHa U APYTHX
alkaHoB. Bropoe BaJleHTHOE COCTOsHHIE — SP°-
ruOpuan3anus — Ha IPUMEPE MOJIEKYJIBI
sTHiIeHa. TpeTbe BaJEHTHOE COCTOSIHUE — SP-
rudpuaM3anys — Ha PUMEPE MOJICKYJIbI
anerwieHa. ['eomerpust MosieKyJsl. YTIepoaHbIi
ckenet. Pagukansl. @yHKIHMOHAIBHBIE TPYIIIbL.
I'omonornueckwuii psia. I'omonoru. CTpykrypHas
n3oMepus. Homenknarypa.

KnaccudunmpoBats n3y4eHHbIC
OpPraHUYECKUE COCTUHEHNUS.

MopenupoBaTk CTpOCHHE MOJIEKYJI METAHA,
3TaHa, rajJoreHIPOU3BOIHBIX.

Ilpakmuueckas ~ pabota.  KadecTBeHHOE
OIlpelleJIEHUE YIJIEPOAA, BOAOPOAA U XJIopa B




COCJIMHCHUH.
COCTUHCHUH.
Lemoncmpayuu. Monenu MOJEKy1 OPraHuYECKUX
BeniectB. [naBneHue, oOyriuBanue U ropeHUe
OPTraHUYECKHUX BEILLIECTB.

Knaccuduxanus OpraHU4eCcKUX

OpraHNM4YC€CKUX BEIICCTBAX.

3aueT Nel «TeopeTnueckue OCHOBBI
OPraHUYEeCKOM XUMHM

Yraesoaopoasl (13 4.)

Hpeueﬂbnble yYriaesoaopoabl «AJIKaHBD»

(4u.)
6.

DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHHe ankaHoB. JI.o.1
«M3roToBiieHne MoJIenel MOJIEKYT
AJIKaHOB»

["'omosnorus u u3omepus alnKaHoB.
Homenknarypa. JI.O.2 Pemenue
3a/1a4 Ha HaXO0X/IEHUE
MOJIEKYJISIPHON (hOpMYJIbI
YII€BOIOPOAA.

CBolicTBa IpeIENbHBIX
yriaeBoopoaoB. Pemienue 3anau Ha
HaxoxJeHue MO.

ITony4yenue u NIpUMEHEHUE AIKAHOB.

3ayer.

IIpenenbHble yriieBogopoasbl (ankansl) (9 1)
OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
ankaHoB. ['omonornueckuii psan. Homenkmarypa

u  u3omepus. DHUBHYECKHE W  XUMHUYECKHE
CBOMCTBA  ajJKaHOB. Peakimmsa  3aMenicHUs.
[Tomyuenue u IPUMEHEHNE aJIKaHOB.
[ukmoankaHbl. Crpoenue MOJIEKYJI,

roMoJIOTHUeCKHid psn. HaxoxnaeHue B mpupone.
duznyeckrue 1 XUMHYECKHE CBOMCTBA.
Hemoncmpayuu.  OTHOLIEHHE  aJKaHOB K
KHCJIOTaM, IIeJIoyaM, K pacTBOpY IepMaHraHara
KaJusi 1 OpoMHOM BoJie.

Paznuuats u onpenenars noustus: o-
Mosioruueckui paa. Homenknarypa u
nzomepus. PU3nYecKue U XUMUUECKHE
CBOMCTBa ajKaHOB. Peakuus 3amelieHus.
[TonyyeHnue u nIpUMEHEHNE AIKaHOB.
Huxnoankansl. XapakTepu30BaTh COCTaB U
CBOMCTBA COCAMHEHUM: AJIKAHOB U
LUKJIOATIKaHOB.

HccenenoBaTh CBOMCTBA N3Y4aeMbIX BEILIECTB
Jlabopamopmnvie onvimsi. 1.M3roToBneHue

MOJIeNIed  MOJIEKYJI  YIJIEBOJOPOIOB M
raJoreHONPOU3BOIHBIX.

2. WsrortoBinenwe Monened  HM30MEpPOB
aJIKaHOB.

Pemenue 3a1ay Ha HaxOXKIeHUE
MOJIEKYJISIPHOU (pOpMYIIBI YTIIEBOIOPOIA.
3auér.

HenpeneabHble yriieBoA0poabl (AJKeHbI,
aJIKaJMeHbl M AJKUHBI) (5 4.)

10.

11.

12.

DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE aJIKEHOB. ['oMoorus u
U30MEPHUSL.

ITonyuenue, cBoiicTBa U
IIPUMEHEHNE aJTKEHOB. 3a4eT.
[TpakTuyeckas padora Ne2
«lTonmyyeHne >TUIEHA U OIBITHI C
HUM.

AJKeHBbI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE  aJKEHOB. ['OMOJOrMuYecKuii  psm.
Homenkmarypa. M3omepus: yriepogHoll Iemnu,
MOJIOKEHUsI KPAaTHOW  CBSI3M, YuUC-, MPAHC-
n30oMepusa. XUMHYECKHE CBOMCTBA: pPEaKLHH
OKUCIIEHUs, TPUCOCAUHEHUS, TOJUMEpPHU3AIIH.
Illpasuno  Mapkosnuxosa. [Tonyyenue wu

IIPUMEHEHHE AJIKEHOB.
Anxanuensl. Ctpoenue. CBoiCTBa, IPUMEHEHUE.
IIpupoHBII KaydyK.

Paznuuare u onpenenats nonsarus: [o-
Mosiorndeckuil psa. Homenknarypa u
n3omepus. Pu3ndecKkue 1 XUMHUIECKUE
CBOMCTBA aJIKECHOB. Peakius: OKUCIIeHNUs,
MIPUCOEANHEHHUS, TOJIMMEpHU3auuu. [Ipasuno
Mapxoenuxoea Ilonyuenue u npuMeHEHUE
AJIKEHOB. XapaKTepU30BaTh COCTAB U
CBOMCTBA COCAVMHEHUN: aJIKEHOB U JUECHOB.
[Ipuponusii kayuyk. Pe3uHa.

AJNKUHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE




13. IlneHoBbI€ YIII€BOAOPOIBI.

14. AnxuHbl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE,
CBoOIicTBa. 3a4erT.

ANKUHBI. OIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE aleTWIeHa. ['OoMoloru U H30MEpHI.

Homenknarypa. @usnyeckue U XUMHUYECKUE
CBOMCTBA. Peaxnun IIPUCOETUHEHUS u
3amenienus. [lonyyenue. [Ipumenenue.

Jemoncmpayun. llomyyeHue  anetuiieHa B

nabopartopuu. Peakuus anetusieHa ¢ pacTBOPOM
IepMaHraHara Kajuus u OpomHoi Bofoi. I'openune
aleTuJIeHa.

CTpOEHHUE aneTuiieHa. ['oMonoru u u3omepsl.
Homenxiarypa. ®dusnyeckue U XUMHUYECKUE
cBoMcTBa. Peakuum npucoeauHEHUs U
3amenenus. [lonydyenue. [Ipumenenue.
HccnenoBaTh CBOMCTBA U3Yy4aeMbIX BEILIECTB
Ipaxmuueckas paboma. [lomyuenue 3TuieHa
Y U3Y4YEHHUE €r0 CBOMCTB.

3auér.

ApomaTHyecKHue yriieBoAopoabl (apeHbl)
(24.)

15. Crpoenue, cBoiicTBa O€H301a U €ro
TOMOJIOTOB.

16. I'omonoru 6en3ona. Bzanmuoe
BJIIMSIHUE aTOMOB B MOJIEKYIJIE.
I'enernueckas cBs3b. [Ipumenenue
apOMATHYECKHUX YIJIEBOJOPOIOB.
3auer.

ApeHbl. JJNEKTPOHHOE U  IPOCTPAHCTBEHHOE
cTpoeHue OeH3ona. M3omepuss U1 HOMEHKIIATYpA.
dusnyeckue U XMMHUYECKHUE CBOMCTBa OeH30.Ia.
['omonoru Genzona. OCOOEHHOCTH XMMMYECKHX
CBOWCTB TOMOJIOTOB O€H30Jla Ha MpUMepe
tonyosia. ['eHeTmyeckas CBsI3b APOMATHUECKUX
yIJIEBOAOPOAOB c JPYTUMHU KJlaccaMu
YIIIEBOIOPOOB.

Llemoncmpayuu. bBeH301 Kak pacTBOPUTEINb,
ropenue Oenzona. OTHomeHue OeH3ola K
OpOMHOI BOJIe M pacTBOpY I€pMaHraHaTa KaJlus.
Oxucnenue Toiyona.

PaBJH/I‘-IaTI) 158 OHpeILGJUITI) IIOHATHUA: ApeHI)I.
DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
Ocn3ona. M3omepust 1 HOMEHKIIATypa.
dusnyeckre 1 XMMHYECKHE CBOMCTBA
Oen3oxa. ['omonoru 6eHzona

HccnenoBaTh CBOMCTBA N3yUaeMbIX BEIICCTB
3auér.




[IpupoaHble HCTOYHMKH YIJIEBO0OPO10B
U UX nepepadorka (2 4.)
17. IlpupoaHbie UCTOYHUKHU
YIJIEBOIOPOIOB.
18. Hed1pb u e€ mepepaboTka.
Hedrenpoaykrsr. JL.o.

[Tpupoansrtii ra3. [lomyTHbeie HEPTIHBIC Ta3kI.
Hed1s 1 HEPTEpoayKThl. OU3nuecKue
cBoricTBa. CiocoObI nepepaboTKku HEQTH.
ITeperonka. KpekuHr TepMUYECKUil U KaTaJIUTH-
yeckuil. Kamennblii yrone. Koxcoxumuueckoe
npouU3B00Cmeo

Pa3znuyath 1 onpenensaTs NOHITUS
[Ipupoanstii ra3. IlonyTHbie HEPTAHBIE Ta3bI.
Hedtp 1 HEDTEMpOIYyKTHI. DU3HMYECKHE
cBoiicTBa. Crioco0Ob! mepepaboTku HeTH.
[Teperonka. KpekuHr TepMUYECKUH.
Jlabopamophvle onvimol. O3HAKOMIICHHUE C
oOpasnamu npoayKToB HedTernepepadboTKH.
3auer no Teme: «[IpupoHBIE HICTOUHUKI
yTIEBOJIOPOIOBY»

Kuciaopoacoaep:xamme
oprannyeckue coeqmaenus (16 4.)

Cnuprsl u ¢genost (4 4.)

19. Ctpoenue npeaenbHbIX
OJIHOATOMHBIX CIUPTOB. M30Mepus u
HOMEHKJIATypa.

20. CporctBa ciupToB. [lonydenne
cinuptoB. [Ipumenenue JI.o.

21. MHOroaToMHbIE CIIUPTHI:
STUJICHTJINKOJb U TNINLEPHH.
CsoiictBa, npuMenenue. JI.O.

22. CtpoeHue, CBOMCTBA U IPUMEHEHHE
¢denomna. JL.o. 3auer.

OpHoatomHble TpeaenbHble cnupThl. CTpoeHue
MOJIeKYJ, QyHKIMOHATIBHASA rpynmna. Bogopoanas
cBsi3b. M3omepus u HomeHkiatypa. CBoiicTBa
MeTaHoJja (3TaHoJa), OJyYeHUE U MPUMEHEHHUE.
dusnonornyeckoe AEHCTBHE CIHUPTOB Ha Opra-
HU3M YeI0BeKa. I'enetmueckas CBSI3b
OJTHOATOMHBIX  TpENeNbHbIX  CIHUPTOB  C
YIJI€BOIOPOAAMH.

MHoroaToMHble  COMPTBL.  OTHJIEHIJIMKOJb,
rimnepuH. CBOWCTBa, TPUMEHEHHE.

@enonpl.  CTpoeHue  MoJeKyabl  (eHoua.
B3anMHOe BiHMsIHHE aTOMOB B MOJEKyJe Ha
npuMepe Mosekynsl (enona. CpolicTBa (eHoma.
TokcuuHoCcTh (eHOAa W ero COeAMHEHUH.
[Tpumenenue penona.

Jlemoncmpayuu. B3aumonaeicTBue »3TaHoNa U
rmnepuHa, gpenona ¢ HarpueM. B3aumoneiictsue
denona ¢ OpoMHOH BOAOH U PacTBOPOM
THJIPOKCHJIA HATPUSL.

XapakTepu3oBaTh COCTaB M CBOMCTBA
MpeJeIbHbBIX OJITHOATOMHBIX CIIUPTOB.
MHOroaroMHbI€ CIUPTHI: ITHICHTIUKOb,
raunepuH. OeHon.

KnaccudumnupoBars u3ydaeMble BEHIECTBA
10 COCTaBY U CBOMCTBAM.

HccnenoBaTh CBOMCTBA N3y4aeMbIX BEILIECTB
O000111aTh 3HAHUS U JIEIaTh BHIBOJBL.

OneHuBath GU3HOIOIHYECKOE JIeHCTBHE
CIIMPTOB U (PEHOJIa HA OPIaHU3M YEJIOBEKA.

Jlabopamopnvie ~ onvimul.  1.0kucieHHE
ciuptoB okcuaoM meau (I1).2. PactBopenue
NIMLEpUHA B Boje. Peaknuum rimunepuHa c
ruapokcuaom meau (II). 3. KauecrBenHnas
peakiust Ha GeHou ¢ xaopuaom xenesa (I1I).
3ader mo Teme: «CupThl U HEHOTBD)




Anbaernibl, KeTOHbI 1 KAPOOHOBBIE
KHUCJIO0THI (5 4.)

23. Aapaeruabl U KETOHBI-
KapOOHUJIbHBIE COCTUHEHHUS.
CBolicTBa U1 TPUMEHEHHUE.
[Tonyuenue. JI. O. «CBoiicTBa
QJIBJETUIIOBY.

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KUCIOTHI. CTpoeHue
MoJIeKyJ1. Mi3oMepust 1 HOMEeH-
KJIaTypa

CBoiicTBa KapOOHOBBIX KHCIIOT.
[Tosryuenue u npumMeHeHue. 3ayer.
[TpakTuyeckas pabora Ne3.
[Tomryuenue u cBoKcTBa KapOOHOBBIX
KHUCIIOT

[Tpaktnyeckas padora Ne4. Perenue
HKCIIEPUMEHTAIbHBIX 33/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX
BEIIECTB.

24.

25.

26.

27.

AJBIEruael. Crpoenune MOJIEKYJIbI
dopmanpaeruaa.  DyHKIMOHANBHAS  TPYIIIA.
Nzomepus u HOMEHKJIaTypa. CgoiicTBa

anpaeruioB. PopManpaerua U aleTadbIerHi:
MOJy4YeHUe W  NpUMEHEHHe. Ayemon
npedcmasumensb kemornog. Cmpoenue MOJeKynbl.
Ilpumenenue.

Jemoncmpayuu.  B3auMOJeWCTBUE  MeETaHasS
(3TaHanmsA) ¢ aMMHMAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcuna meau(Il)

OaHOOCHOBHBIE npeJienbHbIe KapOOHOBBIE
kucaoThl. CtpoeHue Mouekyn. @yHkunoHanbHas
rpynna. M3omepus u HomeHknatypa. CBolicTBa
KapOOHOBBIX KHCJOT. Peakius sTepuUKaIH.
[TonyueHne kapOOHOBBIX KHUCIOT U NMPUMEHEHHE.
Kpartkue cBeneHus o HenpeaeabHbIX KapOOHOBBIX
kucinorax. [‘eHernueckas CBSI3b KapOOHOBBIX
KHCIOT C JpPYTMMH KJIacCaMU OpraHM4eCKHX
COCIMHEHUM.

XapakTepu30BaTh COCTAaB U CBOICTBA
aNbJIeru10B U keToHoB. dopmanpaerus u
aleTalbJeru/: oJyYeHHe U IPUMEHEHHUE.
HccenenoBaTh CBOMCTBA N3Y4aeMbIX BEILIECTB
O06006111aTh 3HAHUA U AENaTh BHIBObIL.
JlabopamopHule OnwvImbl. [Tonyuenue
JTaHalsl OKHcIeHHueM HTaHona. OKucieHue
MeTaHaJIsl (3TaHaJI1) AMMHAYHBIM PacTBOPOM
okcuaa cepebpa(l). Oxucnenne MeTaHans
(aranans) ruapokcunom meau(1l).
HccnenoBaTh cBOKCTBA N3y4aeMbIX BELIECTB.
Knaccudunuposars n3ydyaemble BEIIECTBA IO
COCTaBY M CBOWCTBaM.

Habmronate 1 onuchBaTh XUMUYECKHE
pPeaKIuu C MOMOIIBIO0 ECTECTBEHHOTO (pyc-
CKOT0, POJTHOTO) SI3bIKA M SI3bIKA XUMHH.

XapakTepus3oBaTh OpraHHYecKue
XUMHUYECKHE BEIIIECTBA. Hao0mronars
JIEMOHCTPUPYEMBbIE 51 CaMOCTOSITEILHO

MIPOBOJMMBIE OTIBITHI
Ilpakmuyeckue pabomwr. 3. IlomyueHue u
CBOICTBa KapOOHOBBIX KHUCIIOT.

4. PemieHue sKcIEpUMMEHTAJbHBIX 3a7ad Ha
pacro3HaBaHHE OPraHUYECKUX BEILIECTB.
3auer mno Teme «Kucmopoacoaepxamue
OpPTraHUYECKUE COCUHEHUSI.

Caoxubie 3¢upsl. Kupsl. (2 4.)
28. CTpoeHue 1 CBOMCTBA CIOKHBIX
a¢upos. JI1.O.
29. Xupsl, UX CTpOEHUE, CBOMNCTBA U
npuMmeHenue. [lonsarue o
CUHTETHUYECKHUX MOIOIIUX CPEJICTBAX.

CnoxHble  3¢uUpHL:  CBOWCTBA,  MOJy4YCHHE,
npumeHenune. XKupel. Ctpoenne xupos. Kupsl B
npupone. Cporictsa. [Ipumenenue.

Motomue cpeactBa. [lpaBwma  Ge3omacHOro
oOpaleHns Co CpeACTBaMU ObITOBOM XMMHUHU.

HccnenoBaTh cBONCTBA U3y4aE€MbIX BELIECTB.
Cnoxnbie >(upbl: CBOWCTBA, TMOIYYECHUE,
npumeHenue. JKupol. CTpoeHHe KUPOB.
Motronue cpeacTna.

Jlabopamopnvie onvimul. [lonyuenune
cII0XHOT0 3¢upa. PacTBOpUMOCTD KUPOB,




JI0Ka3aTeIbCTBO UX HEIPEJEIbHOTO
XapakTepa, OMbUIEHUE JKUPOB

YraeBoapl. (5 4.)

30.

I'mroko3a. CTpoeHre MOJIEKYJIbI.
N3omepus. CoiicTBa u

npumenenue. JI. .

31.

32.

33.

34.

Caxapo3a. Haxoxxnenue B mpupoJe.
CaoiicTBa, NpUMEHEHUE

Kpaxman u uemntonosa. Ctpoenue,
XUMUYECKHE CBOMCTBA,
MpUMEHEHUE.

[IpakTuueckas padota NoS.
«Permienne sKCrepuMEHTaIbHBIX
3a/1a4y Ha MOJIyY€HHUE U Paclo3Ha-
BaHME OPTaHUYECKHUX BEIIECTBY
Peuienue 3a1a4 Ha NpaKkTUYECKUN
BBIXOJI TPOJIyKTa peakluu. 3a4eT 1o
TeMe «YTIEBOJBI.

I'moko3a. Ctpoenue Mojekyabl. OnTtudeckas
(3epkanpHas) uzomepus. Dpykroza — H30MEp
roko3bl.  CBoiicTBa TUIOKO3BI.  [IpuMenenwue.
Caxapo3a. Crpoenue Mosekyibl. CBONCTBa,
npumeHenue. Kpaxman wu  nemwnonosa
MIPEACTABUTENHN MPUPOTHBIX MOJIMMEPOB.
Peaknus nonukonaeHcauuu. @usnyeckue u
XHMHUYECKHE cBoKcTBa. HaxoxaeHue B mpupo/e.
[IpumeHeHue. AuieTaTHOE BOJIOKHO.

HccnenoBaTh cBOWCTBA N3y4aeMbIX BELIECTB.
KnaccuduimpoBars n3ydaeMblie BEIIeCTBa MO
COCTaBY M CBOHCTBaM.

Jlabopamopnvie onvimsi. B3aumoneicTBue
mIoKo3el ¢ ruapokcugom  meau (1.
B3anmopeicTBre TIIOKO3bI ¢ aMMHAYHBIM
pacTBOpoOM OKCHJIa cepebpa (D).
B3anmopencTeue caxapo3sl ¢ TMAPOKCHIOM
Kanplus. B3aumonelicTBue Kpaxmaia ¢
nonom. I'maponus kpaxmana. O3HaKOMIIEHUE
¢ oOpa3namu MPUPOTHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

Ilpakmuueckass  paboma. 5. Peuienue
SKCIEPUMEHTAIIBHBIX 3a7a4 Ha TOJy4eHHUE U
pacno3HaBaHUe OPraHUYECKUX BEIIECTB.
3auer 1o Teme: «YTIEBOIbI».




TemaTnueckoe nuiannposanue. 11 kiacc.

Bcero IIpaktnueckux | KoHTponbsHBIX

Ha3Banune Tembl YPOKOB pabor paboT, 3a4eToB
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca «Oprannyeckas 2
XUMUSD.
A30TcoaepKalire OpraHu4eCcKue COeTUHEHUS. 4 1
BricokoMonekyIsipHbIe COEIUHEHMUS. 4 1 1
O0mas xumus. Baxuelne XUMUYECKUE TOHATHUS, 3aKOHBI. 1
[Ieproanueckuii 3aKOH U NIEPUOANYECKAs CUCTEMA 5
xuMmudeckux 3neMeHToB . . Mengeneesa Ha OCHOBE
YUEHUS O CTPOEHUHU aTOMOB.
CrpoeHnue BenecTna. 2 1 1
XrMHYeCKue peakliui. PacTBOpEL. DIEKTPOXUMHUYECKHE 11 1 1
peaxkuu.
Heopranuyeckast xumusi. Metayisl 1 HEMETaJUIBL. 6 2 1
Bcero ypokos 34 5 6

Y4ueOHo-MeToanueckoe obecneuenue. 2021-2022 yyeOHbIH roj.

11 xmacc. Opranndeckast Xumus. OCHOBBI OOIIEH XUMUH.
VYuebnuk. I'.E. Pymsuruc, ®@. I'. ®enpaman. Xumus. Opranndeckas xumus. 10 kiace: yueOHUK [t 0011e00pa3oBar. yupekIeHHi: 6a30BbIi
ypoBeHb -M.: [Ipocsemenue, 2011.
Vuebnuk. I'.E. Pymsuruc, ®@. I'. ®enpaman. Xumus. OcHoBbl 001meit xumun. 11 kiacc: yueOHUK U1t 0011eo0pa3oBat. opraHu3aiuii: 6a3oBblIii
ypoBeHb -M.: [Ipocsemenue, 2021.



Ha3Banmue pa3aesa u KOJM4eCTBO
YPOKOB. Ne ypoka u
Ha3BaHME YPOKA 110 TeMe

OcHoBHOe CoaepiKaHHueE 110 TeMaM

XapakTepucTHKa OCHOBHBIX BU/10B
AesITeJIbHOCTH YYAIINuXCs

IToBTOpEHUE OCHOBHBIX BONMPOCOB Kypca
«Opranuyeckasi XumMus». (24.)

1. TloBTOpeHue mo Teme
«Knaccudukanus, crpoeHue u
M30MEpPHUSI OPraHUYECKUX BEIIECTBY

2. IloBTopeHue 1o Teme
«Knaccudukanus, crpoeHue u
M30MEPHUSI KUCIOPOACOAEpKAILIUX
OpPTaHUYECKUX BEIIECTB)»

[ToBTOpenue nmo teme «Knaccudukanus,
CTPOCHUE U U30MEPHsl OPTaHUYECKHUX
BELIECTB: YIIIEBOAOPO/IOB,

KHCJIOPO/ICOiep KAllluX BelecTB. ['omornory,
M30Mepbl, PYHKIIMOHAIbHAS TPYyIIIA.

XapakTepru3oBaTh COCTAaB U CBOMCTBA
n3ydeHHbIX BeniecTB. Kimaccuduuuposars
BELIECCTBA 10 COCTaBy U cBOMCTBaM. Pa3inyars
IOHATUS: TOMOJIOTH, U30MEPBHI,
(GyHKLIMOHATIBHAS IpyIIA

A3oTcoaepkaniyue opraHuiecKue
coeqHeHus (44.)

3. Knaccugukanus azorcoaepxanmx
COEINHEHUN. AMUHBI.
AnnnuH. [Tonydyenue, CBOMCTBa,
IIPUMEHEHHE.

4. AMUHOKUCIIOTBHI.
5. benku - npUpOIHBIE TOTUMEPBL.

CocraB, cTpoeHHe, CBOWCTBA OETTKOB.

JL.o. IlpeBpatienus 6enKOB B
OpraHu3Me.
6. HyxienHoBbIE KUCIOTHI.
3auer.

benxu — npupoausie nonumepsl. CocTtaB u
crpoenune. Pu3nveckrne 1 XUMHYECKHUE
cBoiicTBa. [IpeBpaieHue 6enkoB B
opraHusMe. Y Crexu B H3y4eHUHU U CHHTE3e
6enkoB. [lonamue 06 azomcooeparcaujux
2emepoYUKIULEeCKUX COCOUHCHUSX.
Hupuoun. Iuppon. [upumuounoswvie u
nypUHOBble OCHOBAHUS

Hyxkneunogvie kuciomol: cocmas, cmpoenue.

benxu — npupoansie monmumepsl. CoctaB U
crpoenue. ITupuaun. [Iuppour.
[MupuMUINHOBBIC U TyPUHOBBIE OCHOBAHUS
HyxneunoBeie kucnotsl MccnenoBats
CBOWCTBA M3YYa€MbIX BEIIECTB.
Knaccudunuposars n3ydaeMmble BelecTBa mo
COCTaBY U CBOMCTBaM.

O000111aTh 3HAHUS U IE€IaTh BHIBOJEL.
Jlabopamopuvie onvimovi. CBOWCTBA aHUIJIMHA.
KauectBennas peakuus Ha aHmivH. CBOMCTBa
6enkoB. [IpupoaHbie KaTamu3aTopsl —
¢depmentsl. L[BeTHBIE peaknuu Ha OeTKH
(buyperoBast 1 KCAaHTOIIPOTEUHOBAS PEAKIINN).
3ayer.




BroicokomouiekyJsipHble coeqnHeHus (4 4.)
7. BBICOKOMOJIEKYJIAPHBIE COCIUHEHHUS
[TnacTMaccel, CBOIICTBa U Ha3HAUCHUE
TepMoIIacTUYHbIE U TEPMOPEAKTUBHBIE.

J.o.1,2

8. CUHTETHYECKHE KaydyKH, CTPOCHUE,
CBOMCTBA, MOJIyYCHUE U IPUMECHEHUE.

9. Cunrernyeckue BojokHa. Kanpos, naBcaH.

JIa0.0. 3. 3auer.

10. IIpaktuyeckas pabora «Pacrno3naBanue
IJIACTMACC U BOJIOKOH»

[Tonsitue 0 BBICOKOMOJIEKYJISIPHBIX
coequHeHusx. [lonmumepsl, mnoiydyaeMmble B
peakuusx — nomumepusanuu.  CTpoeHue
MOJIEKYIL. CrepeoHneperyisipHoe u
CTepEOperyysipHOE CTPOCHUE TOJMMEPOB.
[TonuaTHiieH. [HonmumnponuieH.
TepMOnIaCTUYHOCTb. [Tonumepsl,
[10JIy4aeMble B peaKIusx
MOJINKOHICHCAIIUH.
®deHonpopManbIeruiHble CMOJIBI.
TepMopeakTUBHOCTb. CuHTeTHYeCKHe
kayuyku. CTpoeHue, CBOICTBa, MOJIyuE€HUE
u npumeHeHne. CHHTETUYECKHE BOJIOKHA.
Kanpon. JlaBcan. Opranuueckas XuMus,
YeNoBEeK U MPUPOJIa.

Jemoncmpayun.  OO0pa3upl  MmIacTMace,
CUHTETUYECKUX KAYYYKOB M CUHTETHYECKUX
BOJIOKOH.

XapakTepu3oBaTb ~ COCTaB U CBOWCTBa
H3y4aeMbIX BEIECTB: [Tonumepst.
[TonusTHiieH. [Tonunponusex.
DenoapopMabIeTHIHbIC CMOJIBI.
Cunrernueckne kayuykd. CuUHTeTHYECKHE

BoJiokHa. Kanpon. JlaBcaH.
Knaccudunuposars n3ydyaemble BeliecTBa mo
COCTaBY U CBOMCTBaM

HccnenoBaTh cBOWCTBA N3y4aeMbIX BELIECTB.
TepmoracTuyHOCTh. TepMOpPEaKTUBHOCTD
Habmronate geMoHCcTpUpyeMble U
CaMOCTOSTEIILHO TTPOBOJIUMBIE OTIBITHI.
O060061aTh 3HAHUA U JA€NaTh BHIBObIL.
Jlabopamopnvie onvimol. 1.13ydeHne CBOWCTB
TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX
nosiuMmepoB. 2. Ompeznenenne XxJjiopa B
nonuBUHWIXJIOpUAe. 3.M3ydeHue  CBONCTB
CUHTETUYECKUX BOJIOKOH.
Ilpaxmuueckasa paboma.
IJ1aCTMAcC ¥ BOJIOKOH.
3auet no Teme «BBICOKOMONEKYsIpHBIE
COETMHEHUS»

Pacmio3znasanue




OBIIAA XUMUSA

Basknejinime xumu4yecKue NOHATHSA U
3aKO0HBI (54.)

11.Xumunueckuit snement. Hyknuasl.
N3oTonsl. 3aKOHBI COXpaHEHUS MACChl U
SHEPIHH B XUMHH.

12. Ilepuoauueckuii 3aKOH U MEPUOIUYECKAS
crucTeMa XMMHU4YeCKux amemMeHToB 1. 1.
MeHieneeBa Ha OCHOBE YUEHUSI O CTPOCHUU
aTOMOB.

13. Pacnipenenenue 37€KTPOHOB B aTOMax
00JIBIINX EPUOJOB. DIEKTPOHHBIE
KOH(UTYpAIIMH aTOMOB XUMHYECKHX
JJIEMEHTOB.

14. ITonoxeHue B IEpUOJNIECKON CUCTEME
xumuueckux anemenToB [[.1. MenieneeBa
BOJIOPOJa, JTAHTAHOUOB U UCKYCCTBEHHO
MMOJIYYCHHBIX 3JICMCHTOB.

15. BanentHocTh. BajeHTHEBIE BO3MOKHOCTH
Y pa3Mepbl ATOMOB XMMUYECKUX DJIEMEHTOB.
3auer.

[ToHATHS «MOJIEKYIIay, «aTOM,
«XHUMHYECKUU IIEMEHT». M30TOMbI
ATOMHBIE OpOUTANH, S-, p-, d- f -2TEKTPOHBI.
CocTosiHHE JIEKTPOHOB B aTOMax.
KBanToBsie ynciaa. OcoOeHHOCTH
pa3MelIeHHsl SJIEKTPOHOB 110 OPOUTAIISIM B
aToMax MaJIbIX U OOJIBIIINX TIEPUOIOB.
DHEpreTU4YeCcKue ypoBHHU, TOTYPOBHH.
CtpoeHue JIeKTPOHHBIX 000JI09eK aTOMOB-
DNEeKTPOHHBIC KOH(UTYpAIH aTOMOB
3JIEMEHTOB DJIEKTPOHHO-TpapUIeCKre
(hOpMyIIBI aTOMOB JIEMEHTOB. DJIEKTPOHHAS
KkiaccuuKalus MEMEHTOB: s-.p-, d U f-
cemelicTBa. BajneHTHBIE BO3MOXKHOCTH
ATOMOB XMMHYECKHX DJIEMEHTOB.
Basnentneie a5ekTpoHbl. BaneHTHbIe
BO3MO>KHOCTH aTOMOB XMMHUYECKHX
3JIEMEHTOB, O0YCIIOBJICHHBIE YUCIIOM
HECHapEHHBIX JIEKTPOHOB B HOPMATHHOM U
BO30YXICHHOM coCTOsTHUAX. CpaBHEHHE
MMOHSTHH «BaJICHTHOCTBY» U «CTEIICHb
okucneHus». [lepuoauyeckoe N3MEHEHNE
BAJICHTHOCTH U pa3MepoB aToMOB. CBs3b
MEPUOINYECKOT0 3aKOHA U TIEPUOINUECKON
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB C TEOpUEH
CTpOEHUs aTOMOB. KopomKutl u OIUHHbIL
8apUAHMbBL MAOIUYbI XUMUYLECKUX DTIeMeH-
mos. TlonoxxeHne B MepUOIUICCKOM
CHCTEeME XUMHYEeCKHuX saeMeHToB []. U.
MeHnpesieeBa BO10pOAa, TaHTAHOUIOB,
AKTUHOMJIOB M HCKYCCTBEHHO MOJYYEHHBIX
DJIEMEHTOB.

Paznuuarte TOHATHUS «MOJIEKYJIay,
«XAMHMYECKHUM dJIeMeHTY». MI30TOMEI.
Onpenensarb NOHATUS «XUMHYECKUMN 2JIEMEHT,
«TIOPSIIKOBBIN (aTOMHBIN) HOMEPY», «MaCCOBOE
YHCII0», «A30TOI», «OTHOCUTEIbHAs aTOMHAs
Macca, «3JICKTpOHHast 000JI0UKay,
«QIIEKTPOHHBIN CIOWN», «IIepuoguyYecKas
CHCTEMa XMMHYCCKHUX 3JICMESHTOBY.

OnuceIBaTh U XapaKTEPU30BaATh CTPYKTYPY
tabnuisl «llepuoanueckas cucrema
XUMHYECKUX deMeHTOB [I. 1. MeHaeneeBay.
JlenaTe yMO3akIIIOUeHUS O XapaKTepe
W3MCHEHHS CBOMCTB XMMHUUYECKUX JIEMEHTOB C
YBEJIIMUCHUEM 3apsiJ0OB AaTOMHBIX SIIEP.

JlaBaTh XapaKkTepUCTUKY U KJIacCU(UIIUPOBATH
XHMUYECKHE DJIEMCHTBI, UX COSIUHCHHUS 110
nojoxenuto B [ICX0.

CpaBHHBaTh CBOWCTBA
NpUHALJIeKAIMX K Pa3HbIM
XUMUYECKUE PJIEMEHTHI PA3HBIX TPYIII
3auer no Teme: «llepuoguueckuii 3aKoH 1
cucTeMa XUMMHYEeCKuX aneMeHToB /. 1.
MenzeneeBa Ha OCHOBE YYEHHS O CTPOCHUH
aTOMOB»

«aToOM»,

BEIIECTB,
KJaccam;




Crtpoenue BemecTBa (2 4.)

16.Bunbl 1 MexaHU3MBI 00Opa30BaHUS
XUMHUYECKOM CBSI3U. MeTamueckass u
BOJIOPOJIHAS CBA3b.

17. Tumnpl KpUCTANINYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

XuMuyeckas CBsS3b. BHIBI M MEXaHH3MBI
00pa3oBaHUs XMMHYECKOH CBs3u. MonHas
cBs3b. Katmonnl m anmoHbl. KoBajeHTHas
HenoJispHas cBA3b. KoBajieHTHas moJisgpHast
CBA3b. DJIEKTPOOTPULIATENHLHOCTh. CTENeHb

OKHCIICHHSI. Meranmuaeckas CBSI3b.
Booopoonas ceazv
Tumbl  KPUCTAUTMYECKUX  PEHIETOK U

CBOICcTBa BellecTB. JucnepcHble CHUCTEMBI.
Nctunnsie pactBopsl. CriocoObl BhIpaKeHUS
KOHLIEHTPAllMl PAacTBOPOB: MaccoBasi HOJSA

PacTBOPEHHOTO BEIIIECTBA, MOJISIPHAS
Konyeumpayus. Konnouowsie pacmeopul.
3onu. eenu

Jlemoncmpayuu. Moaenu HOHHBIX,

ATOMHBIX, MOJICKYJIIPHBIX U METAJINIMYCCKUX
KPUCTATNIMICCKUX PCIICTOK.

KoHKpeTH3upoBaTh MOHITUS «XUMUYCCKAsI
CBSI3bY», «KPUCTAJUTMYCCKAsT PEIICTKA.
O0001AaTE MOHATHS «KOBaJIECHTHAS
HETIOJISIPHAs! CBSA3bY, «KOBAJIICHTHAS MOJISPHAS
CBSI3b», KAOHHAS CBS3b)», KMOHHAS
KPUCTAJLTHYECKass pPEeIeTKa, «aToMHast
KPHUCTAUTHYECKas PEIIeTKay. «MOJICKYJIIpHAs
KPHUCTAJLINYECKas PEIIETKAy», «METAIHYECKAs
KpHUCTa/UTHYECKas peretka». MoaenupoBarh
CTPOEHHE BEIIECTB C KOBAJICHTHON U HOHHOM
CBS3BIO.

Xumnuyeckue peakunu (34)

18. Xummnueckue peakuuu. CyniHoCTb U
KJIacCU(UKALMS XUMUUYECKUX PEaKIIHH.

19.Ckopocts xumuueckux peakuuit. JI.O.

Karannus n KaTaJIn3aTOpPhI. JL.o

20. O6paTUMOCTh XUMHUYECKUX PEAKIIUH.
XVWMHUYECKOE PAaBHOBECHE U YCIIOBHSI €TI0
CMEIIEHHUS.

PactBopsbi (5 4.)
21. lucnepcHbie cucTteMbl. JIa0. OTbITHI.

Knaccudukanuss XMMHUYECKMX peakiuid B
HEOPraHWYECKOW W OpPraHWYECKOM XUMHH.
Peakuuu,  uaymume — 06e3  HM3MEHEHMS
Ka4yeCTBEHHOTO cocTaBa BEIIECTB:
AJJIOTPONM3alMs, U30MEpU3alus U MoJIuMe-
puzanms. Peaknym, uaymnme ¢ u3MEHEHUEM
COCTaBa BEILECTB: IO YHUCIY M COCTaBY
pearupyromux M 00pa3ylomuxcs BEIIECTB
(pa3ioXeHus, COENWHEHMs, 3aMeIleHHs,
oOMeHa); 10 W3MEHEHHMIO CTETEeHEH OKMHC-
JICHUS 3JIEMEHTOB (OKHCIHUTENBHO-
BOCCTaHOBHTEIIbHEIC peaKInmn); o
TEIJIOBOMY s ety (9K30- u
SHAOTEpMHUUYECKHE); Mo (ase (romo- u

JlenaTp BBIBOJBI U3 PE3YIIHTATOB MPOBEACHHBIX
XUMHYECKHUX IKCIEPUMEHTOB.

JlaBaTh OnpeeneHusl MOHATHH «QJIEKTPOIIUT»,
CHEIIEKTPOIIUTY, «IJIEKTPOIUTUYECKAS
JUCCOLIUALUSY.

KoHkpeTnsznpoBath MOHITHE «HOHY.
O060011aTh MOHATHUS «KATHOHY, «AHUOH.
HccnenoBaTh CBOMCTBA paCTBOPOB
INEKTPOJIUTOB. XapaKTepU30BaTh YCIOBUS Te-
YEHHUsI peaKInil 10 KOHIA B pacTBOpax
INEKTPOJINTOB

Habumonate geMoHcTpUpyeMble U
CaMOCTOSITENILHO IMPOBOIUMBIE OIIBITHI.
OnuceIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB Ha




CriocoObI BhIpayKEHUS! KOHIICHTPALIUU
pacTBOpPOB.

22 Ilpaktrueckas padota. «IIpurorosnenue
pacTBOPOB C 33JaHHOM MOJISIPHOM KOHIIEHTpa-
nue

23.DJIeKTpOAUTHYECKAsT JUCCOLUALIMSL.
Bonopoansiii mokaszares.

24. Peakuuu MOHHOTO OOMEHa.

25.I'uipon3 OpraHu4ecKux u
HEOPraHUYECKUX COCIMHEHUI

TeTepOreHHBIE); o HAaIpaBJICHUIO
(oOpatumble W HeoOpaTHMBIE);  TO
UCTIOJIb30BAHUIO KaTajau3aTropa

(KaTaTuTHYECKHE M HEKATAIMTUYECKHE); 1O
MexaHu3My (paauKajJbHble U WOHHBIE); IO
BUJY SHEPIUH, WHHULIUUPYIOMEH pPEeaKUIuio
(poroxumuueckue, paaualMOHHBIE, DJIEK-
TPOXUMHUYECKHUE, TEPMOXUMUYECKHUE). 3aKOH
COXPaHEHHUS SHEPruu. BHYTpeHHss sHEeprus
W DK30- U DHJOTEpMUYECKHEe peakuuu. Ten-

J0BOM  A(DdeKT XUMHUECKMX PEaKIUH.
Tepmoxumuyeckue ypaBHEHHS. Teruiorta
oOpazoBanus.  CKOpOCTb  XMMHUYECKUX

peakuuil. IloHsATHE O CKOPOCTM pPEaKLHH.
CKOpOCTb TOMO- M T'€TE€pOreHHON peaKIyH.
@akTopel,  BIMAOIIME Ha  CKOPOCTb
XUMHMUYECKON peakUMH: IpUpOAAa pearu-
pPYIOIIUX BEIIECTB; TeMIiepaTypa (3aKoH
Bant-T'odda); xoHuentpanuss (OCHOBHOM
3aKOH XMMHUYECKOW KHHETHKHW). Karanm3 u
Karanu3atopel. OOpaTUMOCTb  peakLuil.
Xumuyeckoe  paBHoBecue.  CwmelieHue
paBHOBECHsI MO JEHCTBHUEM pa3IMYHBIX
¢akropoB.  Ilpunnun  Jle  Illarense.
IIponsBoacTso CEepHOH KHCIIOTBI
KOHTaKTHBIM CIIOCOOOM.

DNEeKTPOIUTHYECKAS JUCCOLIAIINS.
CunpHple ¥ ciabble  BJIEKTPOJUTHI.
Kucnomno-ocnosuvie  63aumooeiicmeus 6
pacmeopax. Cpena BOJIHBIX PAacTBOPOB:
KMCJIasi, HEWTpallbHas, ILIenodHas. Howuwnoe
npouseederue 600bl. BOTOPOIHBIN TOKa-

OCHOBE HAOJIIOCHUI 3a MX MPEBPAIICHUIMHU.
O000wwAary 3HaHUS U OeJIaTh BHIBOIBL.

JlabopamopHuvie onvimul. 3aBUCHUMOCTh
CKOPOCTH pE€aKkUMM OT KOHLEHTpaluu U
TEeMIEPaTypHl. Paznoxxenue nepoKcuIa
BOJOpPOJAa B IPUCYTCTBUM  KaTajlu3aTropa.
Omnpenenenue cpeibl pacTBOpa C MOMOIIBIO
YHHUBEPCATBHOIO HHUKATOPA.

[IpoBenenue peakuii HOHHOTO OOMEHa s
XapaKTEPUCTUKU CBOWCTB AJIEKTPOJIUTOB.

Ilpakmuueckass ~ paboma.  IlpurororieHue
pacTBOpOB c 3aJJaHHOU MOJISIPHOM
KOHIICHTpAIUEH.




3arenb (pH) pactBopa.
T'uoponu3z opeanuueckux u HEOP2AHUYECKUX
coeOuHeHull.

yleKTpOXMMHUYecKue peakunu (3 4.)

26. XMMHUY€ECKHE UCTOYHUKHU TOKa

Psin craniapTHBIX AJIEKTPOIHBIX
MOTEHITMAIOB. Psii HanpspKeHU METaJIOB.
27. IloHsiTHE 0 KOPPO3UU METAIIIOB.
CnocoObI 3alIMTHl OT KOPPO3UH.

28. DNeKTpoIn3 pacTBOPOB U PacIIaBOB
BCIIIECTB

HEOPI'AHNYECKAS XUMUA

Metanibl (44.)

29.001mas xapakTeprucTHKa METaIOB 1
CHoco0bl NOTYYEHUS METAIUIOB. XUMHUECKUE
CBOMCTBA METAJUIOB

30.MeTasibl r1aBHBIX HOATpyNI (A-rpymi)
1 obouHbIx noarpymnn (b-rpynm) nepuo-
JUYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB
31. Oxcuabl ¥ THAPOKCUIBI METAILIOB.
CrnnaBel METaJIOB.

32.Ilpaktuueckas pabota. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«MetamsD».

Hemeranibl (24.)

33. XuMuuecKkue »JIeMEHThl — HeMETaJIbI.
CrtpoeHue u CBOMCTBA MPOCTHIX BEIIECTB —
HeMeTauioB. BopopoaHbie coeMHEHUs
HeMeTalu1oB. OKCHIBI HEMETAILIOB.

34. Tlpaktruueckas padbora. Pemenue

XUMHUYECKUE UCTOYHUKHU TOKA

Psin craniapTHBIX 3J1€KTPOIHBIX
MIOTEHIMAJIOB. P HanpsKeHW METAIIIOB.
DJIEKTPOXUMUYECKUN  pAll  HANPSIKEHHM
METaJUIOB. [lonamue o Koppo3uu memaiios.
Cnocobwi 3awumaol om KOppO3uu.
DNEeKTPOIU3 PAaCTBOPOB U PACILIABOB.

MeTtanibl [Tonoxkenue MeTawioB B
MEPUOMYECKON  CHCTEME  XHUMHYECKUX
snementoB J[. M. MenneneeBa. OOmme
cBoiicTBa MeTayioB. OO0mme CcrnocoOsl
MOJTyYEHUsI METaJUIOB.

O630p MeTamioB TiaBHBIX noarpynm (A-
TpyIII) MEePUOINYECKON CHUCTEMBI
XUMUYECKUX dJIeMeHTOB. O030p MeTayjioB
nobounblx noarpynn (b-rpynmn) nepuoau-
YECKOM CHCTEMbl XHUMHYECKUX DJIEMEHTOB
(Menb, IMHK, TUTAH, XPOM, KEJIE30, HUKEDb,
naAmMuHa).

CnnaBbl MeTaiioB. OKCUABl M TUAPOKCH]IBI
METaJUIOB.

Jlemoncmpayuu. O3HakoMmiIeHUE c
oOpasmaMu METAIOB M WX COCIMHCHHM.
B3auMopeiicTBre 1IETOUYHBIX U LIEIOYHO3E-
MEJIbHBIX METAJJIOB c BOJIOM.
B3aumopeiictBue Meau ¢ KHCIOPOJIOM U
cepor. DJEKTPONHM3 pacTBoOpa XJIOpHAA

O0001mAaTh 3HaHUA U IeIaTh BEIBOILI O
3aKOHOMEPHOCTSIX H3MCHEHUI CBOMCTB
METaJUIOB B MIEPHOAX M IPYIIax
IICPUOTUYECKON CHCTEMBI, IPOTHO3UPOBATH
CBOWCTBA HEU3YUCHHBIX AJIEMEHTOB U HX
COEIMHEHMI Ha OCHOBE 3HAHUN

O3zHakomyieHHe ¢ KosutekuuaMu: O6pasibl
IIEJIOYHBIX U I1E€JI0YHO3EMEIbHBIX METAIIIOB.
OO0pas31ibl CIIIaBOB.

OrnuchIBaTh CBOKMCTBA U3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIOICHUH 32 X TIPEBPAIICHUSIMH.
O000111aTh 3HAHUS U JIe1aTh BLIBOIBI O
3aKOHOMEPHOCTSAX U3MEHEHHI CBOMCTB
HEMETAJIJIOB B MIEPUOJIaX M TPYIIIAxX
NEePUOINYECKON CUCTEMBI,

Jlabopamopmuvie onvimsel. B3aumonencTBue
IMHKa W JKeJe3a C pPacTBOpaMHU KHUCIOT U
miesioyeit. 3HaKOMCTBO ¢ o0pasiiaMu METaIoB
U UX pyaamu (paboTa ¢ KOJIESKIHUSIMH).
Jlabopamophvie onvimul. 3HAKOMCTBO C
oOpa3iaMu HEMETaJIOB U UX MPUPOJTHBIMHU
COeMMHEHUSMU (paboTa C KOJIIEKITUSIMHU).
[IpakTruyeckas pabora. Perenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTranis».

[IpakTuueckas pabora. Pemenue




AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«HemeTtasuien»

Mean(H). OnbITel 10 KOPPO3UU METAIUIOB U
3alUTE OT HEe.

SKCIEPUMEHTAIBHBIX 33J1a4 10 TEME
«HemeTtasuiey.
3aueT o Teme «MeTaibl 1 HEMETAJUILD)




