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IlosicHuTeIbHAA 3aIIUCKA K KaJICHAAPHO TEMATHYCCKOMY IJIAHUPOBAHUIO

Pabouas nporpamma no xumuu s 10 -11 kimacca cocraBieHa Ha OCHOBE MPUMEPHOM MPOTPaMMbI 10 XUMHH CpeHEro (TOJIHO-
ro) obmiero oopazoBanus (6a30BbIli YPOBEHb) JTOMYIIEHHON JlemapTrameHTOM 00IIero cpeiHero oopa3zoBanusi MuHuctepcTBa 00pa3oBa-
Hus Poccuiickoit ®enepanun k yueoOHukam astopoB I.E.Pyn3utuca nu ®.I'.®enpamana «Xumusa 10 knace» u «Xumug 11 knace» T'.E.

Pymsutuc, @.I'. ®enpaman — M.: IIpocselenue.

Ileab XUMHH U €€ HA3HAYEHHE
OcHOBHBIMU TIpOOJIEMaMU XMUMUU SIBIIIIOTCS M3YYEHHE COCTaBa U CTPOCHUE BEIIECTBA, 3aBUCHUMOCTH UX CBOMCTB OT CTPOEHHS,
KOHCTPYMPOBAHHE BEIIECTB C 33JIJaHHBIMH CBOMCTBAMU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX NPEBPALICHUN U MMyTEW yIpaBlie-

HHUA UMH B HCJIAX MOJYUYCHUA BCUHICCTB, MAaTCPUAJIOB, DOHCPTHH.

H3yuenue xumuu 6 10 knacce HanpasieHHO HA OOCMUNCEHUE CLEOYIOUUX YeTlell:

. OcBoeHne 3HAaHUH OCHOBHBIX IOJIOKEHUN TEOPUU CTPOCHUSI OPraHUYECKUX coequHeHnil A.M.byTiepoBa; nuctTopuu pa3Bu-
THS COBPEMEHHBIX npeacTaBiaeHuii 0 BMC; Bbigaromuxcst OTKPHITUSIX XUMHUU; POJIM XUMUYECKONH HAYKU B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MUPA; METO1aX HAYYHOI'O ITIO3HAHHUS;

. OBiageHne yMeHUsiMH OOOCHOBBIBATh MECTO M POJIb XUMUYECKUX 3HAHUW B MPAKTUUYECKOMN JESITENbHOCTHU JIIOAEH, pa3Bu-

THUHW COBPCMCHHBIX TGXHOHOFHfI; IMPOBOJAUTH H&6HIOI(€HI/I€ 34 OKOCHUCTEMAaMM C ILCIIbIO MX OIMHUCAHUA M BBIABICHHA CCTCCTBCHHBIX W aH-



TPOIOT€HHBIX U3MEHEHHH, CBA3aHHBIX C PA3BUTUEM XMMHUYECKOM MPOMBIIUIEHHOCTH; HAXOJUTh U aHAJIM3UPOBATh HHPOPMALIUIO O XU-
MHYECKOM 3arpsi3HEHUN OKPYKAIOLIEW CPENbl U €ro MOCIEICTBUAX;

. Pa3BuTHe MO3HABATENbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKHX CIOCOOHOCTEHW B MpOLieCCEe M3YUYEHUs BbIA0-
HIUXCS JOCTHKEHUM XMMUH, BOIIEAIINX B OOLIEYEIOBEYECKYIO KYIBTYPY;

. Bocnnranue yOoex1€HHOCTH B BO3MOKHOCTH MO3HAHMSI KUBOW MPHUPObI, HEOOXOAMMOCTH OEpEXHOr0 OTHOLIEHHUS K MpH-

POJIHOM cpejie, COOCTBEHHOMY 3[I0POBbIO; YBAXKEHHSI K MHEHHUIO ONIMIOHEHTA MPHU 00CYKJIEHUU TPOOIIEM.

H3yuenue xumuu 6 11 Knacce HanpasieHHO HA OOCMUNCEHUE CLEOYIOUUX YeTlell:

. OcBoeHMe 3HaHUNM O XUMHYECKON COCTABIIAIONIEN €CTECTBEHHO - HAYYHOW KapTUHBI MHUPA, BAKHEUIINX XUMUYECKUX TIOHS-
THUSX, 3aKOHAX U TEOPUSX;

o OBinageHne yMEHUSAMH IPUMEHSTH MOJYYEHHBIE 3HAHUSA JIJIs1 00bSICHEHUS] Pa3HOOOPA3HBIX XUMUYECKUX SIBJICHUN U CBOWCTB
BELIECTB, OLICHKU POJIU XUMHUH B Pa3BUTUU COBPEMEHHOM TEXHOJIOTMH U MOJTYYEHUU HOBBIX MAaTEPUAJIOB;

o Pa3BuTHe Nno3HaBaTEIbHBIX MHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN B MPOLIECCE CAMOCTOSITEIbHOTO MPUOOPETEHHUS
XUMHYECKUX 3HAHUM C UCIOJIb30BAaHUEM PA3NMYHBIX HCTOYHUKOB UH(POPMAIIMH, B TOM YUCJIE KOMIbIOTEPHBIX;

o Bocnnranue yoe:x1€HHOCTH B TO3UTUBHON POJIM XMMHUU COBPEMEHHOI'0 00111€CTBa, HEOOXOIUMOCTH XUMUYECKHA I'PAMOTHO-
ro OTHOLIEHUS K CBOEMY 3/I0POBbIO M OKpYXaIOUIEH Cpelie;

o IIpumeHeHue MONTYyYEHHBIX 3HAHUN U YMEHUI JUIsi 0€3011aCHOr0 UCTIOJIb30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEIbLCKOM

XO3SIMCTBE U HA IPOU3BOJICTBE.



3agaum kypca 10 — 11 kiacca:

CdopmupoBath y MIKOJILHUKOB O0IIey4eOHbIE YMEHHUS U HABBIKU, YHUBEPCATBHBIX CIIOCOOOB JIESITEIbHOCTH U KIIFOUEBBIX KOMIIE-
TCHIIUU.

llo3nasamenvuas oesmenbHOCMb:

o WCIIOIb30BaHUE JJISI TO3HAHUS OKPYXKAIOIIEr0 MUpa Pa3IMYHbIX €CTECTBEHHOHAYYHBIX METOJ/IOB: HAOJIIOJCHUE, U3MEPECHUS,

OKCIICPUMCHT, MOACIIMPOBAHHUC,

° dhopmupoBaHre YMEHHUM pa3nuvaTh (HaKThl, TUIIOTE3bI, IPUYUHBI, CIEACTBUS, T0Ka3aTEIbCTBA, 3aKOHBI, TCOPUH;
° OBJIQJICHUS aJICKBATHBIMU CIIOCOOAMU PEIICHUS TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX 337144,
° MPpUOOPETEHHE OMbITA BBIIBUKEHUS TUIIOTE3 JJIsl OOBICHEHUSI U3BECTHBIX ()aKTOB M AKCIIEPUMEHTAILHOU MPOBEPKU BbIJIBU-

racMbIX THIIOTE3.

HugopmayuonHo-KOMMYHUKAMUBHASL 0esiMeNbHOCMb!

o BJIaJICHUE MOHOJIOTHYCCKON U TUATOTHIECKON peublo, pa3BUTHE CITIOCOOHOCTH TIOHUMATh TOYKY 3pEHUS COOCCEAHNKA U TPH-
3HABaTh MPAaBO HA MHOC MHCHHUE;

o WCITIOJIb30BaHUE JIUIS PEIICHUS TTO3HABATEIbHBIX 1 KOMMYHUKATHBHBIX 33]1a4 Pa3IMYHBIX HCTOYHUKOB MH(POPMAIIHH;

Pegrexcusnas oesmenvnocmo:

o BJIaJICHUE HABBIKAMHU KOHTPOJISI M OLICHKU CBOCH JCATEIBHOCTH, YMEHHUEM IMPEABUACTH BO3MOXKHBIE pE3yIbTaThl CBOUX JEH-
CTBUH;

o opraHu3anus y4eOHOH JESITCIIbHOCTH: MTOCTAaHOBKA IIE/H, IIAHUPOBAHHUE, OMPEICIICHUE ONTUMAIBHOTO COOTHOIICHUS TEITU

U CPEIICTB.



OcHoBHBIE TPeOOBaHUA K JOCTHKeHUAM ydamuxcs 10 kiacca

B pe3yJiabTaTe H3y4eHuss XMMHUH HA 0a30BOM YpoBHe yuyeHUK 10 Kiiacca J0JKeH:

3HATH (MOHMMATh) BasKHEHIIIUE XUMUYECKUE MOHATHS

© @adCcHelue Xumuyeckue NOHAmMUA: BEIIECTBO, XUMHUECKUN IJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIbHBIE aTOMHAsi U MOJIEKY-
JsIpHAas Macchl, XUMHUYECKasl CBSA3b, DJIEKTPOOTPULATENBHOCTh, BAJICHTHOCTh, CTENEHb OKHMCIICHMS, MOJIb, MOJIAPHAsl Macca, MOJSPHBIN
00BeM, BEIIECTBA MOJIEKYJISIPHOI'O U HEMOJIEKYJIIPHOTO CTPOEHUS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, yTIle-
POIHBIN CKEJIET, byHKUMOHATBHAS rpyImma, MU30MeEpHs, TOMOJIOTHS;

OCHO6HblE  3AKOHbBl  XUMMHU:  COXPAHEHUS  MAacChl  BEIIECTB, IOCTOSHCTBA  COCTAaBa, IEPUOJWYECKHMN  3aKOH;

OCHOG6HblE meopuu XumMuu: XAMUYECKOW CBSA3H, DJIEKTPOJUTUYECKOW JUCCOLMALMM, CTPOCHUS OPraHUYECKUX COEIUHEHMHI;

© GaAMICHeTIWUE 6eU|eCnea U Mamepuapl: CEpHasi, CoJsiHasA, a30THAS U YKCYCHAsI KUCJIOTHI; IIEJI0YH, aMMHaK, MUHEpaJIbHbIE yI0OpEeHMS,

METaH, 3TUJIEH, alleTUJIeH, O€H30J1, 3TaHOJI, )KUPbI, MbLIA, TJIFOKO3a, caxapo3a, KpaxMall, KIeT4yaTka, OeJKH, UCKyCCTBEHHbIE U CUHTETH-

YeCKUEe BOJIOKHA, Kay4yKH, TUIACTMACChI; * OCHOBHBIE 00JIaCTH NMPUMEHEHUS XMMHUYECKUX 3HAHUHU B MPAKTHKE CEIbCKOTO XO35WCTBA, B
psZie IPOMBILUICHHOCTH, IPY OXPaHE OKPYIKAIOIIEN CPEAbl YETOBEKA U 30POBbS YEIOBEKA.

yMeTh:

Ha3bl6amp V3YYEHHBIE BEIIECTBA M0 «TPUBUAIBHON» WM MEXKIYHAPOJIHOW HOMEHKIIATYPE; BIAJAETh A3bIKOM NPEIMETA; * onpede-
JIAMb: BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B COEAUHEHHUSX, IPUHAIICKHOCTD BEILIECTB
K Pa3JIMYHbIM KJIacCaM OPraHUYECKUX COCIUHEHUH; * Xapakmepu3zoeams: o01IMe XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpraHuye-
CKMX COCJIMHEHUI; CTPOCHUE M XMMHYECKHE CBOWCTBA M3YUYEHHBIX OPraHMYECKHUX COCIMHEHUH; ° 00BACHAMBb: 3aBUCUMOCTb CBONCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS; MPUPOLY XUMUUYECKOU CBA3HU; * 6bINOSIHAMY XUMUYECKUI IKCHEPUMEHM TI0 PACTIO3HABAHUIO BaX-
HEHIINX OPraHMYEeCKUX BEILECTB; peuiams pacueTHbIC 3a7a4l Ha BBIBOJ (POPMYJIbl OPraHMYECKOTO BEIECTBA; * HPOBOOUMb CAMOCTOSI-
TEJIbHBIM MOUCK XUMUYECKON MH(OpPMALMU C UCHOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB (HayYHO-NMOMYJSPHBIX WU3JaHHI, KOMIIBIOTEP-

HBIX 0a3 JTaHHBIX, pecypcoB MHTepHeTa); UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU ISl 00paOOTKU U Nepeaun XUMUYEeCKo uHQop-



Malliy ¥ €€ MpeACTaBICHUsS B pa3IMuHbIX (popMmax; JaBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOM MH(OpPMAIMHU 0 XUMUYECKUM BOIPO-
caM; UCHOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAMmeIbHOCHU U NOBCEOHEEHOU JHCUHU ONA. * Pealln3a-
LIUN JEATEIIBHOCTHOTO, MPAKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO OPUEHTHUPOBAHHOTO MOJAXOJOB; * OCBOCHHUS yYalllUMUCS WHTEIUICK-
TyaJIbHOW U NMPAKTUYECKOU JIEATENIbHOCTH; * OOBICHEHHSI XUMHUYECKHUX SBICHHUM, MPOUCXOIAIIUX B IPUPOE, OBITY U HA TPOU3BOJACTBE; °
ONpEIEIIEHNUS] BO3MOKHOCTH MPOTEKAaHUSI XMMHUYECKUX MPEBPALICHUIN B PAa3JIMYHBIX YCIOBUIX U OLIEHKH MX TOCIEICTBUM; * DKOJIOIHYE-
CKHM TPaMOTHOTI'O MOBEAECHUS B OKPY>KAIOLIEH CPENe; * OLCHKU BIMSHUS XUMHUYECKOTO 3arpsi3HEHUSI OKPYKalOLEel Cpellbl Ha OPraHu3M
YeJIoBeKa U APYTHe KUBbIE OPraHU3MbI; © 0€30MacHOro o0palleHus C TOPIOYMMHU U TOKCUYHBIMHU BELIECTBAMHU, JAOOPATOPHBIM 000pY10-

BaHUEM; * KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XMMUYECKON MH(OPMAIIH, MOCTYNAOUEN U3 Pa3HbIX HCTOYHUKOB.

OcHoBHBIE TPeOOBaHUA K JOCTHKEHUAM ydamuxcs 11 kiacca

B pe3yabTaTe ndyyenuss xumum B 11 kiacce Ha 02a30BOM YPOBHE BBIIIYCKHUK J0JIKEH

3HATH/IIOHUMATH

o Ba)KHelIIMe XUMHYEeCKHE MOHATUSA: BEIIECTBO, XUMUUECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHAS ATOMHAsl U MOJe-
KyJISIpHAsl MacChl, aNIOTPONUS, U30TOMBI, XUMHUUYECKas! CBSI3b, DINEKTPOOTPHULIATENbBHOCTh, MOJISIPHBIA 00BbEM, PACTBOPBI, DJIEKTPOIUT U
HEAJIEKTPOIUT, ANEKTPOIUTHYECKAsT TUCCOLMALIMS, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHHUE, TEIIIOBOU 3P (exT pe-

aKIIuH1, CKOPOCTh XUMHUYECKOU p€aKurun, KaTtajini3, XUuMHYCCKOC PAaBHOBCCHC. ;

L OCHOBHbBI€ 3aKOHBI XUMHH: COXPAHCHHA MACChI BEIICCTBA, IMOCTOAHCTBA COCTAaBA, HepI/IOI[I/I'-ICCKI/Iﬁ 3aKO0H,
L OCHOBHbBIC TCOPUH XUMHUMN: XUMHUYECKOU CBiA3H, BHCKTPOHHTHQCCKOﬁ JUCCouaIm,
L BaKHeHIIne BE€IIECTBA M MaTEpHaJIbl: OCHOBHBIC MCTAJIJILI U CIUIABBI; CEpHAasdA, COJsAHAsA, a30THAA W YKCYCHasl KUCJIOTHI,

mEN0ur, aMMHUaK, MUHEPaJIbHbIC YA0OpEHUsI, METaH, KayuyKH, MJIaCTMACChI U T/I.;
yMeTb

L Ha3bIBaATh N3YUCHHBIC BCIICCTBA 110 «TpI/IBI/IaHBHOf/'I» 501041 MG)KHYHapOHHOfI HOMCHKIJIATYPC;



o onpeaeJsTh: BAJICHTHOCTb U CTENEHb OKHUCIICHMS, TUIl XUMUYECKON CBSA3U B COEAUHEHHUSX, 3apsAJl NOHA, XapaKTep Cpeabl B
BOJHBIX pPAacTBOPAaX HEOPraHUYECKUX COCAUHEHUW, OKUCIUTEND U BOCCTAHOBUTEIb, MPUHANICKHOCTh BELIECTB K Pa3HbIM KJIacCaM CO-
CIUHCHU;

o XapaKTepU30BaTh: 3JIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJOXKEHHUIO B nepuoanyeckon cucreme JI.M.MenzaeneeBa; obuiue
XUMHUYECKUE CBOMCTBA METANIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX- BELIECTB;

o O0BSAICHATH: 3aBUCHUMOCTbh CBOMCTB OT UX COCTaBa U CTPOEHHMS; MPUPOAY XUMHUUYECKOMN CBS3H, 3aBUCUMOCTb CKOPOCTH pEaK-
MU U TIOJIOKEHHSI XUMHUUYECKOT0 PAaBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB;

o BBIIIOJIHATH XUMHYECKHI IKCIIEPUMEHT I10 PaclO3HAaBAHUIO BAXKHEMIIIMX HEOPTAaHUYECKUX BEUIECTB;

o NPOBOANTH CAMOCTOSITENIbHBINA MOMCK XUMUYECKON MHPOPMALIMY C UCTIOIb30BaHUEM PA3IMYHBIX UICTOYHUKOB;

HCIIOJb30BaATDH HpHOﬁpeTéHHLIe SHAHUA U YMCHUS B HOBcel[HeBHOﬁ KU3HHU TJIA:

o O0OBSCHEHUS] XUMUYECKUX SIBJICHUH, TPOUCXOIAIIMX B OBITY, IPUPOJE U HA MPOU3BOJICTBE;

o ONpEIENICHNs] BO3MOYKHOCTHU MPOTEKAHUS XUMHUYECKUX MPEBPAIIEHUIN B PA3JINYHBIX YCIOBHSIX;
o HKOJIOTUYECKHU I'PAMOTHOIO MOBEEHUS B OKPYKAOLIEN CPELE;

o MPUTOTOBJICHUS PACTBOPOB 33JJaHHOM KOHIIEHTPALUU B OBITY U HA IPOU3BOJICTBE.

Conep:xanue y4eOHOTro MaTepuasa MOJHOCTHIO COOTBETCTBYET MPUMEPHON MpOorpaMMe Mo XMMHUH CPEHETO (IOJIHOT0) OOIIEero
oOpazoBanus (0a30BbIil yPOBEHB) JOMYIIEHHON JlemapramenToM 00111ero cpeanero oopasoBanus MunuctepcTBa oopazoBanus Poccuii-

ckon Denepanumu.



Pa0oyasi nporpaMmMa OpMeHTHPOBAHA HA MCNOJb30BaHUE YHeOHUKOB:
1. Xumus 10 knace, yuyeOHUK A1 ob1ieoOpa3oBaTenbHbIX yupexaenuid Pynsuruc I'.E., ®ensaman @.I'.- M.: [IpocBeienue.

2. Xumus 11 knace, yueOHuK 1151 o0mieoOpa3zoBaTenbHbIX yupexaeHuit Pynsuruc I'.E., ®enpaman @.1°.- M.: [Ipocsenienue.

COJIEP) KAHUE YYEBHOM JVUCIUIIJINHBI
10 kaacc
(34aca B roa, 1 4ac B HeJeJ110)

OPI'AHUYECKAS XUMUSA
Tema 1. TeopeTnueckue OCHOBbI OPraHM4ecKoi xumuu (4 4)

DopMUPOBAHUE OPraHUYECKON XMMUU KaKk Hayku. Opranunyeckue Bemiectsa. Oprannyeckas xumus. Teopusi CTpOCHUsI OpraHuye-
ckux coenuHennit A.M. BbytnepoBa. Yrneponansiii ckener. Paaukansl. @yHKIUMOHANIBHBIE Tpynmnbl. ['oMonornueckuit psa. ['omosnoru.
CrpykTrypHas uzomepusi. HomMenkinarypa. 3HaueHHE TE€OPUH CTPOEHUSI OPraHUUECKUX COCUHEHUN. DIEKTPOHHAS PUPOJa XUMUUYECKUX
CBsI3el B oprannueckux coenuHeHusix. CrocoOsl pa3pbiBa CBsI3ei B MOJIEKYJIaxX OpraHUYeCKUX BemecTB. Dnekrpoduiibl. Hykneodumsl.
Knaccudukanus opraHu4ecKux COeUuHEHUM.

JeMoHncTpanusi. O3HaKOMJIEHUE ¢ 00pa3laMyi OPraHMYECKUX BEIIECTB U MaTepuaioB. Moienu MOJIeKysl OpraHuYeCKUX BEIECTB.
PacTBoprMOCTh OpraHMYECKUX BEILIECTB B BOJIE M HEBOJIHBIX pacTBopuTessiX. [lnaBienue, o0yriuBaHre U TOPEHHE OPraHUYECKUX Be-
LIECTB.

YIJIEBOAOPOABI (12 4)

Tema 2. IIpeaesbHblie yriieBoa0poabl (ajJKkaHbl) (3 1)

DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE aNKaHOB. ['oMonornueckuii psaa. Homenknarypa u nsomepus. PU3sndyecKue U XUMH-



YeCcKue CBOMCTBaA ankaHoB. Peakuus 3aMmenieHus. [lonydenue u npuMeHeHne ajJKaHoB.
[uknoankanel. CTpoeHUE MOJEKYN, roMoaornueckuil psa. Haxoxaenune B npupoae. Pu3ndecKkne U XMMHUECKHAE CBOMCTBA.
JeMmoncTpanuu. OTHOUIEHUE AJIKAHOB K KMCIIOTaM, 1eJI04aM, K pacTBOpY NIEpMaHraHara Kajius U OpOMHOM BOJIE.
JlabopaTopHble onbIThI. M3roTOBIIEHHE MOENIEH MOJIEKYJI YTIEBOLOPOAOB U raJIOr€HOIIPOU3BOAHBIX.
IIpakTnyeckas padora. KauecTBeHHOE onpenenacHUe yrilepoaa, BOJOPOAa U XJIOpa B OPraHUYECKUX BEIECTBAX.
Pacuernble 3agaun. HaxoxxneHue MoneKkyIsspHON (OpMyJIbl OpraHMYECKOro0 COEAUHEHMS 110 Macce (00beMy) MPOLYKTOB Cropa-

HH.

Tema 3. HenpenesibHble yriieBoaopoabl (4 1)

AJKeHbI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AIKEHOB. ['omonoruueckuil psaa. Homenknarypa. M3omepusi: yriaepogHou
LIETIH, TTOJIOKEHUSI KPATHOM CBSI3M, LUC-, TPAHC-U30MEpUsl. XNUMHUYECKHE CBOKCTBA: PEAKLIMM OKHUCIICHUS, IPUCOECTUHEHUS, TOJIMMEPHU3a-
uuu. IIpaBuiio MapkoBHukosa. [lonydyeHne u mpuMeHEHNUE aIKEHOB.

Aaxaauensl. Ctpoenue. CBolicTBa, npuMeHeHue. [Ipupoanelil kayuyyk.

AJIKMHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE aueTwieHa. I'omonoru u uzoMmepsl. HomeHnknarypa. @U3nyecKue U Xu-
MHUYECKHE CBOMCTBA. Peakiuu npucoequuenus u 3amenienus. [lonyuenue. [Ipumenenue.

JemoncTpanuu. [lTonyuyenue anerusiena B naboparopun. Peakius aneTuieHa ¢ pacTBOPOM NepMaHraHaTa Kaiaus 1 OpOMHOM BO-
nou. I'openue anerunena. Paszioxxenue kaydyka IIpyu HAarpeBaHUU U UCIBITAHUE NPOAYKTOB PA3JIOKEHUS.

IIpakTuyeckas padora. [losyyeHnue sTuaeHa U U3y4EHHUE €r0 CBOWCTB.

Tema 4. ApomaTuyeckue yrjieBoaopoasl (apensl) (2 4)
ApeHbl. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTpoeHue OeH3oma. M3oMepus u HoMeHkiaTypa. U3ndeckue U XUMUYECKHE CBONCT-

Ba OeHzona. ['omosnoru 6enzona. OCOOEHHOCTH XMMHYECKUX CBOMCTB roMoOJIOroB O€H30J1a Ha mpuMepe Toiryosa. ['eHeTuueckas CBS3b

apOMaTUYECKUX YTJI€BOJOPOJIOB C APYTUMH KJaccaMu yrieBOI0POJIO0B.



JemoncTpamuu. beH3on kak pacTBopuTens, TopeHre Oen3ona. OTHoImeHne OeH301a K OpOMHOM BOJIE U PacTBOPY NEpMaHraHaTta

Kkanusi. OKHUCIIEHUE TONYyOJa.

Tema S. IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOIOB (3 4)

[Tpupoansiii ra3. [lonytasie HedTsaHbIe Ta3bl. HedTh 1 HEePTenpoaykThl. Pusnueckue cBoiicTBa. CrocoObl nepepadoTKu HEPTH.

Ileperonka. KpeknHr Tepmuueckuil u kKatanutnaecknii. Kokcoxumnueckoe npon3BoACTBO.
JlabopatopHble onbIThl. O3HaKOMIIEHHE C 00pa3aMu MPOIYKTOB HePTenepepadOTKH.
Pacuernble 3agaun. OnpeneneHre MacCoBOM MIM OOBEMHOM TOJIM BBIX0J1a IPOAYKTA PEaKLUU OT TEOPETUUECKHA BO3MOKHOTO.
KNCJIOPOACOAEPKAIINE OPTAHUYECKHUE COEIUHEHMUS (11 4)

Tema 6. Ciupthl u penounl (4 1)

OpHoaTtoMHBbIe TIpeseibHble cnupThl. CTpoeHUe MOJEKYJl, GyHKIMOHAIbHAS rpymnmna. Bonopoanas cBsa3b. M3oMepus 1 HOMEHKIIa-
Typa. CBolicTBa MeTaHoja (3TaHOJIA), MOJy4YeHHe U npuMeHeHne. Ou3noaoruyeckoe AeHCTBUE CIMPTOB HA OPraHU3M YesoBeka. |'eHe-
TAYECKas CBSI3b OJHOATOMHBIX NPEAEIbHBIX COUPTOB C YriI€BOAOPOJaMH. MHOTrOaTOMHBIE CIIUPTHI. DTUJIEHIVIMKOMIb, TulepruH. CBOM-
cTBa, npuMeHeHue. @enomnsl. CTpoeHrne MoJekynbl (peHona. BzaumHoe BiIMsHUE aTOMOB B MOJIEKYJIE HAa MPUMEpPE MOJIEKYJIbI (heHoa.
CaoiictBa penona. TokcMuHOCTH (heHona u ero coenquneHui. [Ipumenenue gpenona.

JeMmoHncTpanuu. BzanmopeiictBue enona c OpoMHON BOJOM U pacTBOPOM TMIPOKCUIA HATPHSL.

JlabopaTopHble onbIThl. PacTBopenue riauiiepuna B Boje. Peakius riaunepuna ¢ ruapokcuaom meau(ll).

Pac4yerHsble 3agaun. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM MIPU YCIOBUH, YTO OJJTHO U3 PEArupyroUIuX BEIIECTB IaHO B U30OBITKE.

Tema 7. Anbaeruabl, KeToHbI (1 1)

Aabgernabl. CTpoeHre MoieKkysbl popManpaeruaa. @yHkimoHanbHas rpynmna. M3omepus u Homenkinatypa. CBolicTBa ajabaeru-

JOB. CDOpMaJ'IBI[eFI/II[ M aiCTaJbACTHUI: MMOJYYCHNEC U IPUMCHCHHUC. AHGTOH — MNpCACTAaBUTCI]Ib KECTOHOB. CTpOCHI/Ie MOJICKYJIBI. HpI/IMeHe—

HUC.



JemoncTpanum. B3auMojelicTBue MeraHais (9TaHalisg) ¢ aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l) m ruapokcuma megu(ll).
PactBopeHue B alieToHE pa3IuyHbIX OPraHUYECKUX BEILIECTB.

JlabopaTtopHble onbIThl. [lonydyeHune sTaHans okucieHWeM dTaHoJsia. OkuciaeHue mMeTaHans (dTaHaysl) aMMUAYHBIM PacTBOPOM
okcupa cepedpa(l). Oxucnenue metanans (3ranans) rugpokcuaom meau(Il).

Tema 8. KapoonoBbie kucjioThl (1 4)

OaHOOCHOBHBIE TpeiesibHbIe KapOOHOBBIE KUCIOThl. CTpoeHue Moiiekya. OyHKIHOHaIbHAs rpynmna. M3omepus 1 HoMeHKIaTypa.
CaolicTBa kKapOOHOBBIX KHCIOT. Peakuus srepudukanuu. [lonyuyenne kapOOHOBBIX KUCIOT U TPUMEHEHUE.

Kpatkue cBeeHus 0 HerpeaeIbHbIX KapOOHOBBIX KHCIOTaX.

['eneTnueckas cBsA3b KAPOOHOBBIX KUCIIOT C APYTMMHU KJIaCCAMH OPraHUYECKUX COETMHEHUI.

IIpakTnueckue padorbl. [lonyyeHue u cBolicTBa KapOOHOBBIX KUCIOT. PelleHne sKkcepuMeHTaNbHbIX 3a/1a4 Ha pacro3HaBaHUE
OpraHUYECKUX BEILECTB.

Tema 9. Cnoxubie 3¢pupsl. Kupsl (2 4)

CrnosxHble 3pupbl: CBOMCTBA, MonydeHue, npumenenue. Kupol. Ctpoenue xupoB. Kupsl B npupoje. Coiictsa. [Ipumenenue.

Motomue cpenctpa. [IpaBumna 6e3omnacHoro odpamieHus co cpeAcTBaMu ObITOBON XHUMUMU.

JlabopaTtopHble onbIThI. PacCTBOPUMOCTD KHPOB, T0KA3aTENBCTBO UX HEMPEAEIBHOIO XapakTepa, oMblUIeHUE XUpoB. CpaBHEHUE
CBOICTB MbUIa U CUHTETHYECKHX MOIOIIMX CPEJICTB. 3HAKOMCTBO C 00pa3liaMu MOIIIUX cpeAcTB. M3yueHue ux cocraBa u MHCTPYKUUM
10 MPUMEHEHHIO.

Tema 10. YriaeBoasl (3 4)

['mroko3a. Ctpoenue Monekynbl. OnTudeckast (3epKajibHas) U30Mepusl.
@pyKTO3a — H30MEP TIMIOKO3bl. CBOMCTBA IrMoKo3bl. [Ipumenenne. Caxaposa. CtpoeHne Mosnekyibl. CBOKWCTBa, IPUMEHEHHE.

Kpaxman u nemntonoza — mpeacTaBUTENIM MPUPOAHBIX MOIUMEpPOB. Peakuus monukoHaeHcaunu. OU3NYECKUE U XUMHUYECKHUE



cBoicTBa. Haxoxnenue B npupoze. [Ipumenenune. AueratHoe BOJIOKHO.

JladopaTopHble onbIThbl. B3aumoseiictBue rimoko3sl ¢ ruapokcugom Menu(ll). BzaunmoneiicTBue riioko3bl ¢ aMMUAYHBIM pac-
TBOpoM okcuaa cepebpa(l). BzaumoneiicTBue caxapo3bl ¢ THAPOKCHIOM Kaiblivs. B3aumojelicTBue kpaxmana ¢ vojaoM. ['ujaponu3
kpaxMmaina. O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

HpaKTI/I‘-IeCKaﬂ paﬁoTa. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha MMOJYYCHHEC 1 PACIIO3HABAHHUEC OPTraHUYCCKHNX BCIICCTB.

A3OTCOAEPKAINUE OAPTHUYECKHUE COEAUHEHUA (3 1)
Tema 11. AMUHBI 1 aAMUHOKHCJIOTHI (3 4)
Amunbl. CtpoeHue Mosekys. AMuHorpynmna. @u3zndeckue U XUMU4Yeckne cBorcTBa. CTpoeHHE MOJEKYJIbl aHWIMHA. B3aumHoe
BIIMSIHME aTOMOB B MOJIEKYJIE HA ITpUMeEpe MoJieKyse aHuianHa. CBoiicTBa anwinHa. [IpumeHenue.
AMuUHOKHCIO0TBI. 30Mepust 1 HoMeHkIaTypa. CBoiicTBa. AMUHOKHMCIIOTHI Kak aM(OTepHbIEe OpraHnyeckue coenunenud. [lpume-

HeHue. I 'eneTnyeckas CBI3b aMUHOKMCIIOT C APYTrUMH KilaCcCaMHU OPraHN4YCCKUX COGIIHHGHHﬁ.

BBICOKOMOJIEKYJISIPHBIE COEJIMUHEHUS (4 4)
Tema 13. CunreTnueckue nojumeps! (4 4)

IlonsiTHE O BBICOKOMOJIEKYJISIDHBIX cOeqMHEHMsX. llommMepsl, monydaemsle B peakuusax noauMepusanuu. CTpoeHHUE MOJIEKYIL.
CrepeoHeperyIsipHOE U CTEPEOPETYIAPHOE CTpOeHHE noauMepoB. [lonuatunen. [lomunponuieH.

TepmoractuuHocTh. [lommMepsl, mojlydaemMble B peaklMsX NOJUKOHJeHcauuu. Penondopmanbaeruaibie cMonbl. TepMopeak-
TUBHOCTS.

Cunretnueckue kayuyku. CTpoeHune, CBOMCTBA, MOIYyYEHUE U IPUMEHEHNE.

Cunrernueckue BonokHa. Kanpon. JlaBcaH.



O0600u1eHNe 3HaHUM 110 KypCy OpraHndeckoil xumuu. Opranuyeckasl XMMHUsl, YeJIOBEK U IPUPOA.

JeMmoHncTpanuu. O0pa3ibl IIaCTMACC, CHHTETUYECKUX Kay4yKOB U CHHTETUYECKHX BOJIOKOH.

JlabopaTtopHble onbIThl. 3yueHre CBOICTB TepMOIUIACTHUECKUX MOJMMEpoB. OnpeieseHue xjiopa B NoIUMBUHMWIXIopuae. M3y-
YeHHe CBOMCTB CUHTETUYECKUX BOJIOKOH.

IIpakTHyeckas padora. PacriozHaBaHME IIIACTMACC U BOJIOKOH.

Pacuernsble 3agaun. OnpeneneHre MacCoBOM MIM 0OBEMHOM TOJIN BbIX0/1a MPOAYKTA pEaKLUU OT TEOPETHUECKHA BO3ZMOXKHOTO.

Tema 14. Xumusi v ;KU3Hb (2 1)

Conepxxkanue yueOHOTro maTepuaa

11 kiace
(34 yaca — roaa; 1 yac B HejeJ110)

Benymas ponps B paCKpbITUM COAEpKaHUs Kypca XuMHM |1 Kinacca NpUHAIEKUAT SJIEKTPOHHOM TEOPHUH, IEPUOIUUECKOMY 3aKOHY
U CUCTEME XUMHMUYECKHUX 3JIEMEHTOB KaK Hanlosiee OOIMM HayYHbIM OCHOBaM XHUMHUH.

B naHHOM Kypce cucTeMaTU3UpYIOTCs, 00001Iat0TCs U YIayOJIst0TCs 3HaHUA O paHee U3YUYEHHBIX TEOPHUSAX U 3aKOHAX XUMUYECKOU
HAyKd, XMMUYECKUX MPOLECcCax U MPOU3BOJACTBAX. B 3TOM yuyamuMmcs moMoraroT pa3ivyHble HarJsHble CXEMbl U TaOJIUIIbl, KOTOpbIE
IIO3BOJISIFOT BBIAEIUTH CaMO€ IJIaBHOE, CAMOE CYILIECTBEHHOE.

CoaepkaHue 3TUX pa3feiIoB XUMUU PACKPBIBAETCS BO B3AUMOCBSI3U OPTAHUYECKUX U HEOPTAHUYECKUX BEILIECTB.

Oco0oe BHUMaHHE YAEIEHO XUMUYECKOMY 3KCIIEPUMEHTY, KOTOPBIN SABJISETCS OCHOBOU (POPMUPOBAHUS TEOPETUUECKUX 3HAHUM. B

KOHIIC KypCa BBIACJICHBI TPU NPAKTUUCCKUX 3aHATHA O606IH3_IOIIICFO XapaKkTepa: pCIICHUC IKCIICPUMCHTAJIBHLIX 3aJia4 110 OpFaHH‘IeCKOfI



Y HEOPraHUYECKOW XMMUH, MOTydeHHE, COOMpPaHUe U paclio3HaBaHKUE Ira30B.

MeTtoanbl mo3Hanus B xuMuu (14)

HpezxMeT XUMUH. HaquBIe MCTOAbI ITO3HAHUA BCIHICCTB U XUMHWYCCKUX siBJIcHUN. PoJib 9KCIICPUMCHTA B TCOPHUU N XHUMHHU.

TEOPETHYECKHUE OCHOBbBI XUMHUH
Tema 1. BaxkHeiline XuMU4YeCKHe MOHATHS U 3aKOHBI (2 1)

AtoM. Xumudecknii aseMeHT. M3otonsl. [IpocTeie u ca0KHbBIE BELIECTBA.

3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPALIEHUS YHEPTUM IPU XUMHUUYECKUX PEAKIUAX, 3AKOH ITOCTOSHCTBA
cocTaBa. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Tema 2. IlepuogudecKkuii 3aK0H U MePUOANYECKAsL CHCTEeMAa XUMHUYecKHX dj1eMeHTOB /I. . MenesieeBa Ha OCHOBE y4eHHS O
CTPOEHUU ATOMOB (4 1)

ATomHBIE opOUTany, s-, p-, d- u f-3nexTpoHsl. OCOOEHHOCTH pa3MEUIEHUS IEKTPOHOB MO OPOUTANISAIM B aTOMax MaJlbIX U 0O0Jb-
IMX NEPUOAOB. DHEPreTUYECKUE YPOBHHU, NOAYPOBHU. CBSA3b MEPUOJMYECKOTO 3aKOHA U MEPUOJNYECKON CUCTEMBI XUMHYECKHUX DdJIe-
MEHTOB C Teopuel cTpoeHusi aToMOB. KOpoTkuil U JIMHHBIA BapuaHThl TaOJULbI XUMUYECKUX 3JeMeHTOB. [lonoxeHue B nepuoanye-
CKOU cuCcTeME XuMuueckux anemeHToB /. 1. MenneneeBa BOaopoa, JaHTAHOUOB, aKTHHOUJOB U HCKYCCTBEHHO MOJYYEHHBIX 3JIEMEH-
TOB.

BaJleHTHOCTB M BaJEHTHBIE BO3MOKHOCTH aTOMOB. [lepnonnueckoe n3aMeHEeHne BaJIEHTHOCTH U Pa3MEPOB aTOMOB.

PacuyeTHsble 3a1aun. Beruncnenus maccel, 00beMa UM KOJMYECTBA BEIIECTBA MO0 U3BECTHOM Macce, 00bEMY WM KOJIUYECTBY Be-

IeCTBa OAHOTO N3 BCTYIIMBIINX B PCAKIIUIO NI ITOJTYYHUBIINXCA B PEIYJIbTATC PCAKIIUH.



Tema 3. Ctpoenne BemecTBa (4 1)

Xumnyeckasi cBA3b. Buibl 1 MexaHu3Mbl 00pa3oBaHusi XuMudeckoi cBa3u. Monnas cBs3b. Katnonsl u annonsl. KoBaneHntHas
HEMoJsApHas CBA3b. KOBaJIEHTHAs MOJSAPHAs CBA3b. DNEKTPOOTPULIATENLHOCTh. CTeNeHb OKUCIEeHUs. MeTtainueckas cBsi3b. Bomopon-
Has cBA3b. lIpocTpaHCTBEHHOE CTPOCHUE MOJIEKY HEOPTAHUYECKUX U OPTaHUYECKUX BELIECTB.

THUIIBI KPUCTAIUIMYECKUX PELIETOK U CBOWCTBA BEILECTB.

[TprunrHBI MHOTOOOpa3Hsl BEMIECTB: U30MEPHS, TOMOJIOTHS, AJITIOTPOIHSI, U30TOIHS.

Hucnepcubie cucteMbl. ctuHHble pacTBOpbl. CocOOb!I BhIpaXKEHHUS] KOHLIEHTPALMKM PAacTBOPOB: MAcCoOBasi J10Jsl PACTBOPEHHOIO
BEIIECTBA, MOJIIpHas KOHLEeHTpauus. Komtonaaele pacTBOpbL. 30114, TENH.

JeMoHcTpanuu. Mojen HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUTMYECKUX KpUCTAUIMYECKUX pereTok. Dddext Tunmans.
Mopnenu MOJIEKyJ1 H30MEPOB, TOMOJIOTOB.

IIpakTuyeckas padora. [IpurorosineHrne pacTBOpOB € 3aJaHHON MOJISIPHOM KOHUEHTPALIUEH.

PacuerHble 3aga4u. Borurcienue maccsl (KOJIMYeCTBa BEIIECTBA, 00bEMa) MPOAYKTa PEAKIMH, €CIH IJIS €ro MOJyYeHUs AaH pac-

TBOP C OIPEIEIICHHON MAaCCOBOM J0JIE€H UCXOIHOI0O BEILIECTBA.

Tema 4. Xumnueckue peakuuu (8 4)

Krnaccudukanus XuMUYeCKUX peakiuii B HEOPraHUYECKOM 1 OPraHMueCKOl XUMUHU.

CKopocTh peakuuu, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOpOB. 3aKOH JEUCTBYIOIIMX Macc. DHeprus akrupauu. Karanus u kara-
mu3atopbl. OGpaTUMOCTh peakiuii. XuMuueckoe paBHoBecue. CMelleHrne paBHOBECH N0/ IEMCTBUEM pa3iaudHbIX (akTopos. [TpuHmn
Jle llatenbe. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

OnekrpoauTnyeckas nucconuanus. CUibHbIE U c1a0ble JIeKTPOIUThl. KHCIOTHO-OCHOBHBIE B3aUMOJIEHCTBUSA B pacTBopax. Cpena

BOJIHBIX PACTBOPOB: KUCJas, HEUTpaabHas, menouyHas. MonHoe nmpousBeneHue Boabl. Bomopoanslii mokasarens (pH) pactBopa.



I'maponn3 opraHuyecKux U HEOPraHMYECKUX COCAUHECHUM.

JleMoHcTpanuM. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHUEHTPALUHA U TEMIIEpATyphl. PazmokeHne nepokcuia BOJOpoOIa B MpHU-
CyTCTBMHM KaTanu3aTopa. OnpeneseHue cpeasl pacTBOpa ¢ NOMOIIBIO YHUBEPCAIbHOIO MHAUKATOPA.

JlabopatopHbie onbIThI. [IpoBeneHre peakiyii HOHHOro 0OMeHa J1Jisl XapaKTEePUCTUKHU CBOMCTB 3JIEKTPOJIUTOB.

IIpakTnyeckas padora. BiausiHue pa3auuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIIHH.

PacuerHble 3axaun. BeruncineHnus Maccehl (KOJIMYECTBA BELIECTBA, 00BbEMA) MPOAYKTA PEAKIIMU, €CIIU U3BECTHA Macca UCXOQHOIO

BEIIIECTBA, COJICPIKAIIETO ONPEIEICHHYIO IO TPUMECEH.

HEOPTAHUYECKAS XUMMUSI (13 yacoB)
Tema 5. MeTanianl (6 4)

[lonoxeHne MeTayuioB B MEPUOAMYECKON cucteMe xumuueckux sneMmeHtoB . M. MenneneeBa. OOmue cBOWCTBa METaIOB.
DNEKTPOXUMUYECKHUM Pl HaNpsKeHUH MeTaiioB. OO1ue cnocoObl MONTYyYeHUs] METAJIOB. DJIEKTPOIU3 pacTBOPOB U paciuiaBoB. [ToHs-
THE 0 KOppOo3uu MeTaioB. CriocoObl 3a1UTHl OT KOPPO3HH.

O0630p MeTaIoB rMaBHBIX NOATPYII (A-TPYII) MEPUOANIECKON CUCTEMbI XUMHUECKUX AJIIEMEHTOB.

0O0630p MeTamioB nobdouHbix noarpynn (b-rpymnm) nepuoanuyeckoil CUCTEMbl XUMHUYECKUX 3JE€MEHTOB (M€Jlb, IMHK, TUTAH, XpPOM,
KeJe30, HUKENb, TJIaTHHA).

CmutaBel METAIIOB.

OKcuabl U THAPOKCHIBI METAJUIOB.

JemoHcTpanuu. O3HaKoMJIeHHE ¢ 00pa3llaMu METAJIOB U UX COeJUHEHUN. B3anmoneiicTBre MIENOYHBIX U MIET0YHO3EMETbHbIX
METaJIOB ¢ BOjI0M. B3auMozeicTBue Menu ¢ KUCIOPOJOM U cepoil. DnekTpoiin3 pactBopa xiopuaa Meau(ll). OnbITel 10 KOPpO3UH Me-

TaJJIOB U 3aIIUTC OT HECC.



JlabopatopHble onbIThl. B3aumozeiicTBEe IMHKA U jKeJie3a C PaCTBOPAMM KUCIOT U 1LIejo4Yel. 3HaKOMCTBO ¢ oOpa3liaMu MeTa-
JIOB ¥ UX pyaamu (paboTa ¢ KOJUICKIIUIMHU ).
Pacyernble 3aga4yu. Pacuersl 110 XUMHUYECKUM YPAaBHEHUAM, CBA3aHHBIE C MACCOBOW JI0JIEH BBIXOJA MTPOAYKTA PEAKIIUU OT TEOPE-

THYCCKHU BO3MOXHOTO.

Tema 6. HemeTtasinbl (7 4)

O630p cBoiicTB HeMeTaI0B. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TUMMMYHBIX HeMETALIOB. OKCU/IbI HEMETAJIJIOB U KU-
CJIIOPOJCOACpKAIINE KUCIOThI. Bo1OpoHbIE COETMHEHNSI HEMETAILIIOB.

JemoncTpanuu. O0pasubl HeMeTamuioB. O0pa3ibl OKCH0B HEMETANIOB U KUCIOPOACOoAepKaux KUciot. ['openue cepsl, doc-
¢dopa, xkene3a, MarHusi B KUCIOPOJE.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C O0OpasllaMyd HEMETAJUIOB U UX MPUPOJHBIMU COCAMHEHUAMH (paboTa ¢ KOJUIJICKIIUSIMH).
Pacno3naBanue xjopuaoB, cyib(paToB, KapOOHATOB.

Tema 7. Xumus " )Ku3Hb (2 4)



TeMaTuueckoe IMJIAHUPOBAHUE IO XUMHUH

10 xaacc (1 yac B Heneno)
(Yuebnuk — Xumus 10 knace.I'.E. Pyasutuc, ©.I'. ®enbaman)

CBs3€H B OpraHuye-
CKHUX COCTMHEHUAX

MOJCIIN aTOMOB

tus. mets npeacrasnenue oo
M30MEpHUH U U30Mepax Kak of-
HOH U3 NPUYUH MHOTOOOpa3us
Opr.

B-B. YMETh 3alUCHIBATh CTPYK-
TypHbIE POPMYJIBI OPr. B-B
(TIOJTHBIE M COKpAILIEHHEIE),
ONPEIEIATh U30MEPBI.

YHHHOCJIE/ICT-
BCHHBIC CBA3U,
CpPaBHUBATB,
000011aTh, MPOo-
BOJAUTH aHAJIO-
THUIO

Koimuecrt- IIpumeuyanus
Ne Tema XuMuyecKkuu ba3oBble eTMHUIBI KomneTreHTHO- BO 4YaCOB Jlara
JIKCIEPUMEHT (BYH) CcTH
(YYJ, OYYH)
Tema 1. Teopust XUMHUUECKOTO CTPOEHUSI OPraHUYECKUX COETUHEHUI.
DneKTpOHHas IPUPOJIa XUMUYECKUX CBs3€ell. (4 yaca)
1 [Ipenmer u 3aaun JleMoHCTparms: 3HaTh OoNpeielieHUe OpraHnude- | YMEHHUs ycTa- 1
OpraHUYEeCKON XH- 00pa3ipl OpraHu- | CKOM XMMHH, YTO U3y4aeT JaH- | HABJIMBATh IpPU-
MUH. 3HA4Y€HHE Op- | YECKMUX BELIECTB | Has HayKa. YUHHO-
raHUYeCcKON XUMUHU. 3HaTh pa3anuuue MEX1y OpraHu- | CJIEJICTBEHHBIE
OcHOBHBIE TIOJIOKE- YECKUMH ¥ HEOPraHU4eCKUMHU CBSI3U
HUS TEOPUU XUMU- BEIIECTBAMH, 0COOCHHOCTSIMHU
YECKOI'0 CTPOCHUS CTPOEHHUSI U CBOWCTB OPT. BE-
A.M. Byraeposa 1iecTB. 3HaTh 3HAUE€HUE OpT.
XUMUHU
2 OnexTpoHHas npu- | JlemoHcTparus: 3HaTh 3HAUE€HUE TEOPUU U OC- YMeHus ycra-
POAa XUMHUYECKHUX LIapOCTEPKHEBBIE | HOBHBIC HANpaBJIeHUs €€ pa3BU- | HaBJIMBAaTh MPU- 1




Knaccuduxkarus op-
TaHWUYECKUX COCIH-
HEHUU

3HaTh Kak oOpa3yercst KOBa-
JIEHTHAs CBsI3b, CIOCOOKI €€ pas-
pHIBa.

C.P.

Tema 2. IIpeaeabHble yrieBos

opoabl (ATKAHBbI)

DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE aJTKAHOB,
TOMOJIOTHYECKHI
PST AJIKAHOB.

JeMoHCTparms:
IapOCTEPKHEBHIE
MO/IEJTH MOJIEKY-
JIBI METaHa
JlaGopaTopHbIii
OTIBIT; U3TOTOB-
JIeHUEe MOJeIIen
MOJIEKYJI aJiKa-
HOB(TUIACTUJIMH)

3HaTh ONpEEIIEHNE OpraHnye-
CKOM XHMUH, YTO U3y4aET JIaH-
Has HayKa. 3HATh Pa3Indne Me-
K1y OpraHMYECKHMH U Heopra-
HUYECKUMHU BEIIECTBAMHU, OCO-
OEHHOCTSIMHU CTPOCHUS U
CBOMCTB Opr. BEUIECTB. 3HATh
o01m1yro (hopMyITy alIKaHOB.
3HaTh 3HAUYE€HUE OPI. XUMHH

YMeHus ycra-
HAaBJIUBATh IIPU-
YUHHO-
CJIEICTBCHHBIE
CBS3U

duznueckue 1 Xu-
MHUYECKHE CBOMCTBA
ankaHoB. [lomyue-
HUE U IPUMEHEHNE
aJIKaHOB

JeMoHcTpamums: -
pUMEPBI yrie-
BOJIOPOJIOB B pas-
HBIX arperaTHbIX
COCTOSTHHSIX;
MpOIIaH-
OyTaHOBasi cMeCh
TS 320KUTANIOK,
OeH3uH, mapaduH.

YMeTb XapakTepu3oBaTh Gu3H-
YeCcKHe U XUMHUYECKUE CBOMCTBA
MeTaHa, UCI0JIb30BaTh 3HAHUS U
yMeHHMs1 0e3011acHOro ooparie-
HUS C TOPIOYMMHU BEIIECTBAMHU.
3HaTh 00JACTH TPUMEHEHUS aJl-
KaHOB. 3HATh CIIOCOOBI MOJTy4e-
HUS aJIKaHOB

YMeHus ycra-
HAaBJIUBATh IIPU-
YUHHO-
CJIEICTBCHHBIE
CBS3U

Kontponbnas pado-
Ta [0 TeMe: AJIKaHBI

3HaTh 00JACTH TPUMEHEHUS aJl-
KaHOB. 3HATh CIIOCOOBI MOJTy4e-
HUS QJTIKAaHOB

Tema 3. HenpeneabHble yriieBo0poabl AJIKEHbI, AJIKAIHEHbI, AJIKMHbI)




DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE aJTKEHOB,
FOMOJIOTUYECKU I
psn ankeHos. Ho-
MEHKJIaTypa U U30-
MepHsl aJIKEHOB.

JleMoHCTparms:
TaOJINIA AJIKEHBI

3HaTh ONpEIEIIEHNE HENPEIEIIb-
HBIX pdJia 3TUJIEHA, OOILYI0
dbopmyiry. YMETh OOBSICHATH
oOpa3oBaHUE G- U T-CBS3CH, UX
0COOEHHOCTH, 3aIMChIBATHL MO-
JeKyIspHbIE, CTPYKTYpHBIE,
AJIEKTPOHHBIE (POPMYIIBI, 000-
3HayaTh pacHpeieIeHNe AJIeK-
TPOHHOM INIOTHOCTH B MOJIEKY-
Je. YMeTh Ha3bIBaTh BELIECTBA
psija 3TUJICHA TI0 CUCTeMaTHye-
CKOM HOMEHKJIaType U 110 Ha-
3BAHHUIO 3aMMUCHIBATH (POPMYIIBL.
3HaTh YeThIpe BUJA U30MEPUHU
JUISL STUIICHOBBIX, YMETh COCTaB-
JATh POPMYIIBI PA3TUIHBIX H30-
MEpOB, Ha3bIBATh UX.

YMeHus ycra-
HAaBJIUBATh IIPU-
YUHHO-
CJIEICTBCHHBIE
CBS3U

duznueckue 1 Xu-
MHUYECKHE CBOMCTBA
ankeHoB. [lomyue-
HUE U IPUMEHEHNE
aJIKCHOB.

JeMoHCTparms:
TOpEHUE dTUJICHA,
B3aUMOJICHCTBUE
3THJIEHA C OpOM-
HOW BOJIOH, pac-
TBOpoM KMnO4
OO6pas3ub! u3ze-
JIUM W3 TIOJIUITH-
JIeHA.

3HaTh (PU3UYECKUE U XUMHYE-
CKHE CBOWCTBA aJIKCHOB. YMETh
3alUChIBaTh YPaBHEHUSI peak-
LU, TOKA3bIBAIOIINX XUMUYE-
CKHE€ CBOMCTBA aJIKEHOB. 3HATH
MPAaKTUYECKOE MPUMEHEHHUE,
CIIOCOOBI OJTyYEHHUSI.

YMeHus ycra-
HaBJIUBATh MPH-
YHUHHO-
CJICICTBEHHBIC
CBSI3U, CPAaBHU-
BaTh, 00001IaTh,
MIPOBOJIUTH aHA-
JIOTHIO

Ilouatue o nueHo-

BBIX YIJI€BOJOPOIOB.

IIpuponHbiil kay-
9yK.

JeMoHCTparms:
OTHOIICHUEC Kay-
yyKa U PE3UHBI K
OpraHUYECKUM
PacTBOPUTEIISM.

3HaTh oNpeieIeHUE JUEHOBBIX
YTIIEBOA0POJIOB, 001TyI0 (hop-
MYIly, XUMU4YECKHE CBOMCTBA,
obnacTu MpUMEHECHHSL. Y METh
3aIHUCHIBATh CTPYKTYPHBIE Op-
MYJIbI TUEHOBBIX, COCTABJISTH
(hopMyITEI H30MEPOB, HA3HIBATH
WX, 3aIICHIBATh YPABHEHHUS pe-
aKIUH, JOKa3bIBAFOIIUX XHMHU-
YECKHUE CBOMCTBA YIIIEBOAOPO-
JIOB psijia IUEHOBOTO Psifa.

YMeHus ycra-
HAaBJIUBATh IIPU-
YUHHO-
CJIEICTBCHHBIE
CBS3U




3HaTh CTPOEHUE U CBOMCTBA U
MIPUMEHEHHE HATYypPaIbHOTO

KayJyKa.

10 CemuHap «Ankunsl. | JlemoHcTpamus: 3HaTh ONpPE/IEIICHNE AIKUHOB, YMeHus ycra-
Ctpoenne MOJIeKy- | Tabmuma aakuHbl | 001y GopMyny. YMeTh 3ali- | HaBJIWBATh MPH-
bl anieTwiieHa. I'o- CBIBaTh CTPYKTYpPHbIE OPMYJIbl | YUHHO-
MOJIOTHSI, U30MEpHs, TOMOJIOTOB alleTUJICHA, Ha3bI- CIIeZICTBEHHBIE
HOMEHKJIATypa, BaTh MX. CBSI3U, CPAaBHU-
CBOMCTBA U MIpUME- BaTh, 0000IIATh,
HEHHE alleTUIICHAY. MIPOBOJIUTH aHa-

JIOTHIO
Tema 4. ApomaTnyecKne yriieBoA0pOabI

11 DNEKTPOHHOE U JlemoHcTpanys: 3HaTh ONpeJIeIeHnEe apoMaTuie- | YMeHus ycra-
MPOCTPAHCTBEHHOE | OEH30JI KaK pac- | CKUX yIJIEBOJOPOIOB, CTPOCHHE | HABJIMBAThH MPU-
CTPOCHHUE MOJIEKYJIBI | TBOPHUTENb MOJIEKYJIBI O€H30I1a, CTIOCOOBI YHHHO-
Oenzona. M3omepust | oTHOIIeHHE O€H- | ero MoJydeHUs U 00JIaCTH MPH- | CIIEACTBEHHBIE
¥ HOMEHKJIaTypa 30J1a K pacTBOPY | MEHEHHs. YMETh OOBSICHATh CBSI3U
romosioro 6enzona. | KMnOy cBOIicTBa O€H30J1a HA OCHOBE

ropeHue 0eH30Jia | €ro CTPOEHUsI, 3alMChIBATh

HUTpOBaHUE OCH- | ypaBHEHHS PEAKIUH, JOKa3bI-

3071a. BAIOIINX XUMHUECKUE CBOHCTBA
Oen3outa. IMeTh MOHATHA O SL10-
XMMUKaTaX, yCIOBUSAX UX UC-
MOJIb30BaHMS B C\X HA OCHOBE
TpeOOBaHUN OXpaHbl TPUPOIBIL.

12 CaoiicTBa 6eH301a. 3HaTh KIacCU(UKAIUIO YTIIEBO- | YMEHHUs yCTa-

I"'omonoru OeHzouna,
UX CBOMCTBA U IIPU-
MEHEHHUE.

JOPOJOB. YMETh CPaBHUBATh
COCTaB, CTPOCHHE, CBOMCTBA
BCEX U3YUYEHHBIX PSAJ0OB YIJIEBO-
JI0pPOJI0B, YCTaHABJIUBATh MPH-
YUHHO-CJIE/ICTBEHHBIE CBS3H
(cocTraB—cTpOeHHE—
CBOMCTBa—TIPUMEHEHUE).
YMeTh pa3bsICHITH Ha IpUMeEpax
MIPUYUHBI MHOTOOOpa3us opra-
HUYECKUX BEUIECTB, MaTEpHAIIb-

HaBJIMBATL IIPH-
YHUHHO-
CICICTBCHHBIC
CBA3HU




HOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKHUX BEIECTB.
YMeTh NpUBOAUTH IPUMEPHI U
COCTaBJISATh XUMHUYECKHUE PEaK-
LIUH, PACKPBIBAIOLINE T€HETUYE-
CKHUE CBSI3H MEXIY yIJIEBOJLOPO-
JaMU Pa3Iu4YHbIX TOMOJIOTHYE-
CKHX PsIJIOB.

Tema 5. HpHpOHHbIe HCTOYHUKHU MOJYICHUSA YIJIEBOAOPOIA0OB

13 [TpupoaHeIit 1 mo- JlaboparopHsbrit 3HaTh COCTaB MPUPOJAHOTO U YMeHus ycra-
MyTHBIE HEPTAHBIE OTBIT: paboTa ¢ MIOIYTHOTO Ia30B, 00JIaCTH UX HaBJIMBAaTh IpU-
rasbl, UX COCTaB U KOJUIEKIIMEW IPU- | IPUMEHEHUS. YMETh COCTABIIATh | YUHHO-
HCI0JIb30BAHNUE. POJIHBIX UCTOY- YpaBHEHHUS XUM. peaklui, oT- CJIE/ICTBECHHbIE

HUKOB U IIPOAYK- | PaXKaIOUIUX MPEBPALICHUS yrie- | CBA3U
TOB UX Ilepepa- BOJIOPOJIOB. 3HaTh OCHOBHBIE
00TKH. MECTOPOKAECHHS IIPUPOTHOTO

rasa

14 Hedts u e€ nedre- | demoHcTparms: 3HaTh COCTaB U CBOWCTBA HE- | YMeHHs ycra-
npoaykrtsl. Ilepe- MOJeNb HeTene- | TH, HeQTENPOAYKThI U 00JIaCTH | HABJIUBATh MPU-
ronka Hertu. Kpe- PEroHHOM ycTa- ux npuMmeHenus. Mmeer npen- YUHHO-

KUHT HEQTH. HOBKH. CTaBJICHHUS 00 OKTAHOBOM YHCIIE, | CIIE/ICTBEHHBIE
Jlaboparopabie JETOHALIMOHHOW CTOMKOCTH CBSI3U, CPABHU-
OIIBITBI: 03HAKOM- | OCH3UHOB. YMETh OOBSICHATH 110 | BaTh, 0000IIATh,
JICHHE C MPOJYK- | CXeMe MpoIlecC NeperoHKy Hed- | MPOBOAMUTH aHa-
TaMu He(Tenepe- | TH. 3HATh OCHOBHBIE HAlpaBiie- | JOTHIO
paboTKH HUs pa3BUTUS HeTenepepada-
THIBAIOUIEH MPOMBIIIIEHHOCTH B
CTpaHe, MECTOPOKICHUSI HEPTH.
15 KoHnTponsnas pado-
Ta 0 TemMe «YTiie-
BOJIOPOJIBI»
‘ Tema 6. Ciupthl U GeHOJIbI

16 IIpenenbHble oqHO- | JlemMoHCTpanus: 3HaTh ONpeJesieHUe CIUPTOB, YMeHus ycra-

aTOMHBIE CIIUPTBHIL: KOJIMYECTBEHHBIM | COCTAB U CTPOEHUE; CYILIHOCTh HaBJIMBAaTh IpU-

CTPOEHHUE, CBOWCTBA,
IMMOJIY4YCHHUEC U HO-

OIIBIT BBIZICIICHUEC
BOJIOPOJIA U3 ITH-

BOJIOPOJIHOM CBSI3U U €€ BIIUS-
HUE Ha (U3NYECKHE CBONCTBA

YHUHHO-
CICICTBCHHBIC




MEHKJIaTypa. JIOBOTO CIIUPTa CIUPTOB. YMETh COCTABIIATh CBSI3U
MOJIEKYJIIPHBIE, CTPYKTYpPHBIE U
AJIEKTPOHHBIE (POPMYJIBI CIIUP-
ToB. [loka3eiBaTh pacnpenene-
HHE JIEKTPOHHOM MJIOTHOCTH B
MOJIEKYJIE. YMETh COCTaBIISITh
(bopMyIBI H30MEPOB Y CIIUPTOB,
Ha3bIBaTh UX M0 CUCTEMATHYE-
CKOM HOMEHKJIATypeE.

17 MHoroaroMHbIe JleMoHCTparms: 3HaTh OMNpeEJeIeHHe MHOTO- YMeHus ycra-
CIUPTHL. DTUJICHT - B3aMMOJICICTBUE | aTOMHBIX CIUPTOB. VIX mpesncTa- | HaBIUBATh NMPHU-
JIMKOJb, TIIMLEPUH. | [VIMLIEPUHA C HAa- | BUTEJNEH. 3HaTh COCTaB, CTPOE- | YMHHO-
CaoiicTBa, npume- TpUEM. HUE, CBOMCTBA U IPUMEHEHUE CJIEJICTBCHHbBIE
HEHHUE. JlaGopaTopHsbie [JIMLEPUHA U STUJICHTJIUKOJISL. CBSI3U

OTIBITBHI: PACTBO- YMeTb 3anuchIBaTh YpaBHEHHS

peHue TIIMIEpUHA | PEaKIUi, OTPAKAIOIIUX XUMHU-

B BOJIE U PEAKIIUS | YECKHE CBOWCTBA MHOI0OATOM-

€ro C THIPOKCH- | HBIX CHUPTOB. YMETh CPaBHHU-

nom meau (1), BaTh CBOKMCTBA OJHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB. 3HATH
MPUYUHBI CXOJICTBA U PA3IIUYHSL.
YMeTb NpoBOAUTH KAUECTBEH-
HYIO pEaklLHIo ¢ THAPOKCUIOM
meau (1I).

18 ®enout. Ctpoenue HemoHcTpamusi: - | 3HaTh OmNpe/esieHue, COCTaB, YMeHnus ycra-
MOJIEKYJIbI, CBOMCTBA | paCTBOPUMOCTH CTpPOEHHE, CBOMCTBA U MIpUME- HaBJIUBATh MPH-

U IpUMEHEHUE.

(deHoa B BosIC
IpH OOBIYHOU
TeMIeparype u
NIPY HarpeBaHUHU;
- BBITECHEHUE
¢denona u3 geHo-
JSITa HATPUS
YTOJIBHOM KHCIIO-
TOH.
JlaGopaTopHbIie
OTIBITBI: B3aHMO-

HeHue peHona. YMeThb
JI0Ka3bIBaTh B3aMHOE BIIUSHHE
aTOMOB B MoJIeKyJe (heHosa u
MOJITBEPXK/IaTh COOTBETCTBYIO-
[IMMH YPAaBHEHUSIMHU PEaKIIHA.
YMeTb npeacKa3biBaTh CBOMCTBA
(eHoa Ha OCHOBE €ro CTPOCHHS
Y 3aIIMChIBAaTh yPaBHEHUS PeaK-
nuid. YMeThb onpeneste GeHomn
10 XapaKTEPHBIM PEaKIUSIM.
Wwmets npencrasnenue o0 oxpa-

YHUHHO-
CICICTBCHHBIC
CBA3HU




neiictue penosna
¢ OpomHOIt BoIOH
U PacTBOPOM IIIe-
JIOYH.

HE OKPYXaIOIIEH Cpebl OT
MIPOMBIIIJIEHHBIX OTXO0B, CO-
JepKamux GeHoI.

19 I'eneTnueckas cBs3b IToBTOPUTBH U 3aKpENUTH IOITY- YMeHus ycra- 1
MEXAy CIIUpTaMH, YeHHbIE 3HAHUS, YMEHUS U Ha- HaBJIMBAaTh IpHU-
(eHOJIOM | yTIIeBO- BBIKY IIPU U3YYEHUU JTaHHOU YUHHO-

JNOpOAAMH. TEMBI CJIE/ICTBECHHbIE
CBSI3M, CPAaBHU-
BaTh, 00001IaTh,
IIPOBOJUTH aHA-
JIOTHIO
‘ Tema 7. Auberuibl 1 KeTOHbI 1 KApOOHOBbIE KHCJIOTHI

20 Kapb6oHoBsie co- Jlaboparopabie 3HaTh ONPE/ICIICHNE AJTbICT U~ Ymenus ycra- 1
€MHEHUS - aJIbJIe- | OIBITHI: JI0B, CTPOEHUE MOJIEKYJIbl, CIIO- | HABJIUBATh MIPU-
TU/IbI U KETOHBI. OKHCIJICHHUE MY- COOBI TTOJTy4eHUs], 00JaCT! IPHU- | YUHHO-

CBolicTBa U IpuUMe- | paBbUHOTO M YK- | MEHEHUS YKCYCHOTO U MypaBb- | CIIEICTBEHHBIE
HEHUE aJIbJIETUIOB. | CYCHOTO ajibjie- MHOTO aJIbJETU/IOB CBSI3U

I'U/1a OKCUA0M YMeTh COCTaBIATh CTPYKTYpP-

cepebpa U THIPO- | HbIe (OPMYIIBI aIbIETH/IOB, Ha-

kcugoM Menu(Il) | 3pIBaTh Mo cucTeMaTH4eCcKOn

OKHCJICHUE CIIUP- | HOMEKJIAType.

Ta B aJbJIETH]]

21 KapOoHoBbIe ku- JlemoHcTpanyu. YMeTb 10Ka3bpIBaTh XUM. CBOW- | YMEHHS ycTa- 1

ciotel. [Tomyuenue, | BzaumonelicTBue | cTBa ayibJIerHJI0B, 3alIMCHIBATD HaBJIMBAaTh IpHU-

CBOWCTBA U MpUMe-
HEHHE OJIHOOCHOB-
HBIX MPEIEITbHBIX
KapOOHOBBIX KHU-
CIIOT.

MeTaHajs (dTaHa-
JI51) C aMMHUAYHBIM
pacTBOPOM OKCH-
na cepeopa(l) u
THJIPOKCHUIA Me-
(1)

YPaBHEHUs pEaKIHil.

YHUHHO-
CIEACTBEHHBIE
CBSI3H, CPaBHU-
BaTh, 00001IaTh,
HpOBOZII/ITI) aHa-
JIOTHIO




22 Cnoxwnble 3¢upsr: JlemoHcTpanys: 3HaTh ONpPEJIEIIEHNUE CI0KHOTO YMeHus ycrtaHas-
CBOIICTBa, MOJIy4e- MOJTy4eHue 30- | 3¢upa, CTPOCHHUE, CBOMCTBA, M0- | JINBATH IPUYUHHO-
HUE, IPUMEHEHHE. OyruioBoro 3pu- | JydeHue U MpUMEHEHHe. YMETh | CIEeICTBEHHBIE CBSI-
Kupsi. Ctpoenue pa YKCYCHOM KU- | COCTaBIATh (GOPMYJIbl, Ha3bIBaTh | 3, CPAaBHHUBATh,
*kupoB. JKupsl B CIIOTBI uX. YMeTh 3aliChIBaTh ypaBHe- | 00001IIaTh, MPOBO-
npupoje. Coiicta. | JIabopaTtopHbie HUE THPOJIH3a U 3Tepudurka- JUTh aHAJIOTHIO.
[Ipumenenue. OTIBITHI. LIUH, 3HaTh YCJIOBUS OCYILIECTB-
Motromue cpeactpa. | 1.PacTBOpUMOCTB | JICHUS 3TUX pPEaKIU.
Pemenue 3agau. YKHUPOB, I0Ka3a- 3HaTh ONpeIeICHUE )KUPOB, UX
O06o06mIeHue TEJIbCTBO KIIACCU(UKAIUIO, CTPOCHHE,
UX HENPEIEIbHO- | CBOMCTBA.
ro Xapakrepa, YMeTh 3anuchIBaTh CTPYKTYpP-
OMBUIEHHE KU- HbIe ()OPMYIIBI, YpaBHEHHS TH/I-
poB. 2. CpaBHe- poJn3a Kupa u 00pazoBaHue
HUE CBOMCTB MbI- | €ro. 3HaTh KaK MPOUCXOIUT
J1a U CHHTETH4Ye- | MPEBpallEHUE )KUPOB MUIIH B
CKUX MOIOIIUX opranusme. MmMeTs npecrasie-
CPEICTB. 3HAKOM- | HUE O 3aMEHE IUILEBBIX KUPOB B
CTBO ¢ 00pa3LaMi | TEXHUKE HEMUIIEBBIM ChIPbEM.
MOIOIIUX CPeNCTB | 3HaTh HeKOTOpbIe BUIbI CMC,
BOIIPOCHI 3aLLIUTHI OT 3arpsi3He-
nuu CMC.
23 KoHnTponbnas pado-
Ta 10 Te-
MaM:AJIKEHBI; AJIKU-
KH-
Hbl;ApoMaTHyecKue
YTIIEBOA0POIBL;
24 I'moko3a u caxapo- | JlemoHcTpanus: 3HaTh KJIacCU(UKALMIO YTIEBO- | YMEHHUS yCTaHAaB-
3a. CTpoeHue MoJie- | B3aUMOJICHCTBUE | JIOB, COCTAB, CTPOEHUE. JIMBATh IPUYNHHO-

KYJIbI TJIFOKO3BI.
CBolJicTBa TIIIOKO3EI
U caxapo3sbl, UX
IPUMCHCHHE.

TJTFOKO3BI C OKCH-
oM cepebpa

CICICTBCHHBIC CBs-
31




25

Kpaxwman u nemrro-
no3a. Haxoxnenue
B IIPUPOJIE, CBOMCT-
Ba U IPUMEHEHHUE.

JleMoHCTparms:
TUIPOJIU3 LEIITIO-
no3el Jlaboparop-
HBIC OTIBITHI:
1.B3auMoenCcTBU
€ Kpaxmara ¢ ho-
noM. ['maponns
Kpaxmaya

3HaTh COCTaB, CTPOEHUE, CBOM-
CTBa KpaxMaJia 1 LEeJUTIOJIO03bI B
CpaBHEHHH.

3HaTh 00JACTH IPUMEHEHUS 110~
JMCaxapyuIOB, 3HATh Ka4eCTBEH-
HYIO PEaKIIMIO Ha Kpaxmal, rpe-
BpaleHus Kpaxmalia Uiy B
OpraHu3Me.

YMeHus ycrtaHas-
JIMBATh IPUYNHHO-
CJIC/ICTBCHHBIE CBSI-
31

26

KonTponsnas pado-
Ta IO TEMaM:
KapOoHOBEHI kHCIIO-
TBI; AJIBAETUALI U
KeToHbI; CIIOJKHBIE
3(HPHI U KUPBHI;
VYriaeBrosbl.

Tema 10. ABOTCOAEPKAIIUE OPTAHNYECKHUE COEAVUHEHUSA

27

AMUHBI

3HaTh ompeieNeHue Kiacca
aMHUHOB, CTPOCHUE, CBOMCTBA,
MIPUMEHEHUE.

YMeTb COCTaBIsATh CTPYKTYPHBIE
Y DJIEKTPOHHBIE (POPMYIIBI, J1a-
BaTh Ha3BaHUS. YMETh COCTaB-
JISATh YpaBHEHUS PeaKiuid, xa-
PAKTEpU3YIOIHUX XUM. CBOMCTBA

YMeHus ycraHaB-
JIMBATh IPUYUH-
HO-CJICICTBEHHBIE
CBSI3U




aMUHOB, CPaBHUBATh UX CO
CBOMCTBAMM AMMMAKa, yKa3bl-
BaTh IIPUYUHY CXOJCTBA U pas-
IN4us

28 AMMHOKHUCIOTHI. 3HaTh OoNpeIelIeHUE aMUHOKUC- | YMEHUs yCTaHaB-
70T, CTPOEHHE, CBOMCTBA, IPHU- | JINBATh MPUYHH-
MEHEHHUE. HO-CJIE/ICTBEHHBIE
YMeTb 3anuceIBaTh CTPYKTYP- CBSI3U, CPAaBHU-
HbIE ()OPMYIIBI, COCTABIISTh N30- | BaTh, 0000IIATH,
MEpBbI, JaBaTh HAa3BaHUS . YMETh | MPOBOJIUTH aHa-
COCTaBJIATh YPaBHEHUS PEaKIii, | JIOTHIO
XapakTepu3yromux xuM. CBoi-
CTBa aMUHOKHCJIOT, TOKA3bIBaTh
X aM(pOTEPHOCTh
29 benku . Ilonarue 06 3HaTh cOCTaB OEIKOB. YMmeHus ycraHas-
a30TOCOAEpIKALINX YMeTb COCTaBISATh ypaBHEHUS JMBaTh IPUYHH-
reTePOLMKINYECKUX peaxkuuu oOpa3oBaHHe MPO- HO-CJIE/ICTBEHHbIE
COCZIMHEHUSIX. CTEUIINX TUIETTU/IOB U UX TUA- | CBSI3U, CDABHH-
poJsmza BaTh, 00001IaTh,
MIPOBOJIUTH aHa-
JIOTHIO
Tema 11. CuHTEeTHUYECKHE OJIHMEPHI
30 [TonsiTHE O BBICOKO- 3HaTh OCHOBHBIE MOHATHUS XU- YMEHHUE BBIJIENSATH
MOJIEKYJISIPHBIX CO- muu BMC rJ1aBHOE, COCTAB-
eIMHEHMSIX YMeTb COCTaBIIATh PEAKIUH 110~ | JIATH TUIAH JICKIHH
JTMMEPHU3AIMH U TIOJIUKOH/ICHCA- | ¥ TE3HCHI
80207
31 [TpakTudeckas pabo- | JlaboparopHbie 3HaTh 00JACTH TPUMEHEHUS COCTaBJISITh CXe-
Ta 1o teme: Pacrno- OTIBITHI - paboTa BMC Ha ocHOBE UX CBOWCTB MBI, JIeJ1aTh YMO-
3HAaBaHMeE JIACTMACC | C KOJUIEKIIUEH 3aKIIIOYEHUS, BBI-
1 BOJIOKOH. I1acTMacce, BoJIo- BO/IBL.
KOH, Kay4yKOB
32 XuMus ¥ 3I0pOBbE OOpasmel Jiekap- | 3HAKOMCTBO ¢ 00pa3iaMu Jie- YMeHus cpaBHu-

CTBEHHBIX Mpena-
paToB JIOMAIIHEN
U MEIUIIMHCKOU

KapCTBEHHBIX IIpenapaToB JI0-
MallIHel U MeJUIIMHCKOH anTe-
YeK, KOCMETUUECKHUX 30JIeH 1

BaTh, 00001IaTh,
BBICKA3bIBATh Cy-
JKJIeHHE O CBOM-




anTeyvek, KocMe-
TUYECKUX 30JI€H U
rejeu.

rejeu.

CTBax BCIICCTB Ha
OCHOBE UX CTpOe-
HUS 1 HA000POT

Tema 12. XuMus 4 ;KU3HDb.

33

XUMHYECKOE 3a-
IPSI3HEHUE OKPY-
JKAIOLEH cpefbl

O06pas3ibl Moto-
IUX U YUCTAIINX
CpPENCTB

3HAKOMCTBO C 00pa3laMu MOIo-
WX U YUCTSIIUX CPEACTB

34

Hrorosast koH-
TpoJibHas paboTa 3a
kypc 10 kmacca




TemaTnueckoe NIAHUPOBAHUE IO XUMUH
11 kaacc (1 gac B Heneno)
(YueOnuk — Xumus 11 knacc.I'.E. Pynsutuc, ©.I'. ®enpaman)
(1 uac 6 neoenio, 6 meuenue 2ooa - 34 waca)

Ypo
Ka

Tema 3ausaTusa

Koanuecrt-
BO 4aCOB

IIporHo3upyemsblii pe3yabTar

JdeMoHcTpauus
Oo0paTtHas cBsI3b

Jdara nposese-
HUS

IIpumeyanus
Jlomamnue 3aganus

MeToabl no3Hanusi B xumuu ( 1 gac)

Mpeamer xumuu. Ha-

YUYHbI€ METO/bI IO3HA-

HUSA BelleCcTB U XUMMU-
YyeCKHUX SABJIEHHU.

YMeTb 00BACHATh XUMHYECKHE 5IB-
nenus. [Ipoucxonsuiue B npupose,
OBITY; OIIPENENATH BO3MOKHOCTH
MPOTEKaHUS XUMUYECKUX MTpeBpa-
LIEHUI B pa3Iu4HbIX ycinoBusx. Ha-
0J110/1aTh, OMTUCHIBATh SKCIIEPUMEHT,
IIPOBOJMTH PAacU€Thl HA OCHOBE
(dbopMyn U ypaBHEHUH peaKnu.

AHaM3 1 cuHTE3
XUMHNYCCKUX BC-
LIECTB

KoHncniekr

Tema 1. Baxicneiimue xumuueckue nOHAMUA u 3aKkousvl (2 uaca)

XUMHUYECKUHN DIIEMEHT.
30TomHEI.

1

3HaTh: XUMUYECKUN DIIEMEHT; aToM,
MOJIEKYJIa, OTHOCHUTEJIbHAsI aTOMHas
U MOJIEKYJISIpHAsT MacChbl, U30TOIIBI,
COBPEMEHHBIE  TPEJICTABICHUS O
CTPOEHHUE aTOMOB.

YMeTh: onpenensiTe BaJE€HTHOCTb U
CTENEHb OKHUCJICHHS XUMHUYECKUX
3JIEMEHTOB.

§ 1

3aKOH COXpaHEHHUs Mac-
CHl BEIIEeCTBA. 3aKOH
IMOCTOSIHCTBA  COCTaBa
BEIIICCTB. BemectBa
MOJICKYJISIDHOTO H HE-
MOJICKYJISIPHOTO ~ CTpOE-
HUS

3HaTI) OCHOBHBIC€ 3aKOHBI XUMHU:. CO-
XpaHeHI/ISI MaccChbl BCIICCTB, ITIOCTOSAH-
ctBa cocraBa. [loHMMATL M 3amHMCHI-
BaTh XHUMHYECKHE (OpMynbl Be-
IIIECTB.

YMeTh onpenensiTb Ka4eCTBEHHbIA U
KOJII/I‘-IGCTBGHHBIﬁ COCTaB BCIIICCTB
o ux (opmynaMm U NPUHAMIEKHO-
CTH K HpOCTI)IM HUJIN CJIOKHBIM BCIIIC-
CTBaM.

§2




Tema 2. Ilepuoouueckuit 3akon u nepuoouueckas cucmema xumuydeckux rnemenmos /I.H. Menoeneeea na ocnoge yuenus o cmpoenuu amom (4uaca)

4 [leproguueckuii  3akOH 1 3Hath (OPMYNIHMPOBKY MEpHOIUYE- § 3, c. 8 ynp. 4 — 7. 3a-
n Ilepuonnueckas cuc- CKOro 3akoHa, crTpykrypy IIC, naun — 1,2, ¢.7.
TeMa XUMUYECKHX OJie- CTPOEHHE JJIEKTPOHHBIX 000JI0YEK
meHToB .M. MeHne- aTOMOB XHMHUYECKHX JJIEMEHTOB,
jJeeBa C TOYKHM 3pEHUs pacrlojio’)KEHUE  3JIEKTPOHOB  Ha
YU4E€HUSI O  CTpPOCHHUE YPOBHSAX U MOAYPOBHSX, OCHOBHBIE
aTOMOB 3aKOHOMEPHOCTH 3allOJHEHMs SHEp-
TFETUYECKUX TOAYPOBHEH JJIEKTPO-
HaMHU.
5 OcobenHoctn  paszme- 1 YMeTb pa3iaudarh MOHATHS <OJEK- VYipaxxHeHue B TETpaau
LIEHUS DJIEKTPOHOB B TPOHHOE 00JIaK0», «OpOUTANIbY»; Xa-
aToMax MajiblX M 0O0JIb- paKTepu30BaTh S-, p-, d- SJIEKTPOHHI,
IINX TTePHOJIOB: S-, p-, d- ONpEIENATh MaKCUMaJIbHOE YHCIO
, f- anexTpoHoB. 2JIEKTPOHOB HAa YpPOBHE, XapaKTepH-
30BaTh MOPSAOK 3alOJHEHUS JIIEK-
TPOHAMH MOAYPOBHEN B XUMUYECKHX
aneMeHToB Ne 1 — 38.
6 ITonoxxenne B Ilepuo- 1 3HaTh U3NYECKUN CMBICHT MOPAAKO- | Tabmuie! mo § 4,5 ynp. 17-21, (c. 22)
JMYECKON CHCTEME BO- BOrO HOMEpPA, HOMEPOB IEPHUOJIa U | CTPOEHUIO aTo-
J0poJia, JIAHTaHOHWJOB, IPYIIIBL. MOB.
AKTUHOWJIOB U HCKYCCT- YMeTh 1aBaTh XapaKTEPUCTHKY dJie-
BEHHO MOJIy4YEHHBIX MEHTa Ha OCHOBAHUH €T0 MOJIOKEHUS
JJIEMEHTOB. Basnent- B [ICXD.
HOCTb. BajneHTHble BO3- 3HaTh ONpEJEIIEHNE BAJIECHTHOCTH B
MO>KHOCTH aTOMOB CBETE CTPOEHHUS aTOMOB.
7 KoHnTposbHas padoTa no 1 YMerb NpUMEHATH 3HAHUSA, YMEHUS KoHntpoJubHas IloBTOPUTHE NpPONACHHBIN
Temam 1,2. U HaBBIKH IIOJyYECHHBIC NPH HU3yde- padora Marepuan § 1-5
HUU JAHHBIX TEM.
\ Tema 3. Cmpoenue eeuiecmea (4 uacos)
8 OCHOBHBIE BUJIBI XUMH- 1 3HaTh ompeneneHne XuMmudeckoi | Tabmuma «XuMmu- § 6,7 ynp. 2 - 3, (c. 41),

yeckoil ces3u. [Ipo-
CTPaHCTBEHHOE CTpOE-
HUE MOJIEKYJ Heopra-
HUYCCKHX U OpraHnuvc-
CKHUX BCILIECCTB.

CBSI3H, BUJIBl XUMUYECKOW CBSI3H, Me-
XaHMU3M UX 00pa30oBaHMsL.

YMeTh onpenenars BUJl XUMUYECKON
CBS3M B COCIUHEHUAX, OOBICHSTH
MPUPOJTy XUMUYECKOU CBs3U (MOH-
Hoi. KoBamentHod, Meranande-

4yeckas  CBA3bY,
MOJIEIM HOHHBIX,
aTOMHBIX, MOJIE-
KYJSIDHBIX U Me-
TAJUTMYECKUX

KPUCTAJUIMYECKUX

3amaya 3 (c. 42)




CKOH).

pEemIETOK, MOJACIIN
MOJICKYJI HU30MEC-
POB ¥ TOMOJIOT'OB.

TuIbl KPUCTAIUTMYECKUX
PELIETOK U CBOKCTBA
BEILIECTB.

3HaTh BeUIeCTBa MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS], THUIIBI
KPUCTATNIMYCCKUX PCUHICTOK. YMmern
OOBACHATH 3aBHCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHMS,
ONpCACIIATL THUIT KpHCTaHHHHGCKOﬁ
pELIETKH.

Mojeny HOHHBIX,
aTOMHBIX, MOJIE-
KYJSIPHBIX U Me-
TATAYECKUX

KPHUCTAJUIMYECKUX
pemerok. Tecto-
BBbI KOHTPOJIb

§8, ynip. 3 -4, c. 41-4)

10

ITpuunHbl MHOTOOOpA-
3Ws BEIIECTB

3HaTh NOHSTHA: AJIOTPOIHNS, U30MeE-
pusi, TOMOJIOTHS, (PYHKUHOHAIbHAS
rpyImna, yriepoIHblil CKeJIeT.

Mogenu MoJeKkyn
U30MEpPOB H TO-
MOJIOTOB,  TIOJTY-
YCHHE aJIOTPOII-
HBIX MoOJu(uUKa-
Ui cepel U Qoc-
dopa.

§ 9, ynp. 9, c. 41.

11

JucnepcHble CUCTEMBI

3HaTh NOHATHUSA: «IUCIIEPrUpOBaHUE2
U IUCHEPCHBIE CUCTEMBI», KJIACCHU-
(UKaIHIO TUCTIEPCHBIX CHCTEM.
YMeTh HCNoab30BaTh NPUOOPETEH-
Hbl€ 3HaHWUSI U YMEHUS B INpaKTU4de-
CKOH JIeATEIIbHOCTU U MTOBCEIHEBHOMN
KU3HU JUUIS1 OTIPEIENICHUS] BO3MOXKHO-
CTH MPOTEKaHWsI XUMHYECKUX IIpe-
BpAIlICHUH B Pa3IMUHBIX YCIOBHSIX.

PactBopenne oOk-
pamieHHbIX  Be-
oiecTB B BOJIE
(cynbara wmenu
(11), nepmanra-
HaTa Kajus, XJIO-
puna xKenesza
(111), obpa3ubl
MUIIEBBIX, KOC-
METHUYECKHX,
OMOJIOTUYECKUX
30JIeH, renem.
Oddexr Tunpa-
8.

§ 10, yrp. 10 -13.

Tema 4. Xumuueckue peaxyuu (8 uacoe)

12

Knaccudukamuss xumu-
YECKUX PEAKLUN

3HaTh OIpeeNieHNe TEeIIOBOTO 3¢-
dexTa, TpHU3HAKH KIAaccU(PUKAUU
XUMHUUYECKUX PEAKIIUM.

YMeTh KiacCUPUIMPOBATH XUMUYE-

Peaxknmu »k30- n
SHJI0TEPMHUYE-
ckne. TecToBbIM
KOHTPOJIb

§ 11, ymp. 5,6.




CKHE pEaKIMU M0 TMPU3HAKAM WU
MPUBOJUTE TPUMEPHI  PA3TMYHBIX
TUTIOB XHMHYECKUX pEaKIuid, pe-
aTh 3aJIa4d HA BBIYUCIICHUE TETLIO-
BOro 3 heKTa XUMUIECKOUN peaKInu.

13 CKOpOCTh XUMHUYECKOHN 3HaTh MOHSATUE CKOPOCTH roMoreH- | JleMoHcTpauus § 12, ymp. 1,6 3agaun 1-2
peaxuuu. Katanus HOW ¥ TeTeporeHHON peakinuu, (ak- | 3aBUCHMOCTH c.62
TOPBbI, BIUSIOLUIME HA CKOPOCTh PEaK- | CKOPOCTU  peak-
IIUH, CYIIHOCTh KaTallu3a U WHTUOM- | IMM OT KOHIIEH-
TOPOB. Tpaluu U TeMIle-
YMeTb OOBICHATH JCHCTBUE KaXI0- | paTypbl,  pasJio-
ro ¢axTopa, BIMSIONIETO Ha CKO- | )KEHHE MEPOKCHIA
POCTb peaKIuu. BOJIOpOJia B IpHU-
CYTCTBUM KaTaju-
3atopa  (okcuaa
mapranua (IV) u
¢depmenTa Kkara-
Ja3bl.
14 | XuMunueckoe paBHOBe- 3HaTh OIpPENEICHUE COCTOSHUS XH- § 13, ynp. 7-12, ¢. 63
CHE. U YCIOBHUE €r0 MHUYECKOTO paBHOBeCHUS, (aKTOpHI,
CMEILIEHUS BJIMBAIOLIIME HA CMEIICHHE XUMUYe-
CKOTO pPaBHOBECHS, MPUMEHSS MPUH-
nut Jle Ilarense.
15 DNEKTPOJUTHI U HEDJIEK- 3HaTh ompenelieHne 3MeKTpoiuTa U | JIabopaTopHBI § 15-17
TPOJIUTBL. DJEKTPOIIH- HERJIEKTPOJINTA, AEeKTposuTuieckor | onbIT Ne 1. Ilpo-
TUYECKas IUCCOIHALIMSL. JMCCOLIMAIINN. BEJICHUE pEeaKuu
CunbHble U ciabble YMeTh omnpenensTh XapakTep Cpeibl | HOHHOTO oOMeHa
351eKTpoJInThL. CTENeHb BOJHBIX PAacTBOPOB HEOPraHMYECKUX | AJII  XapaKTepH-
Y KOHCTaHTa JUCCOLNa- COCIMHECHUM. CTUKH  CBOMCTB
nuu. Peakiiuy noHHOTO 3JIEKTPOJIUTOB.
oOMeHa.
16 IM'uaponus opranuye- 3HaTh ompeneieHue Tuaposm3a co- | JlabopaTopHBIit § 18, ymp. 7 - 8, c. 63.
CKUX U HEOPraHM4ECKHUX . onbIT Ne 2.

COEIMHEHUI

YMeTh onpenesaTh XapakTep Cpeabl
BOJIHBIX paCTBOpOB HGOpFaHI/ILIGCKI/IX
COEIMHEHUI.

Omnpenenenue xa-
pakTepa  cpesbl
pactBopa ¢ TIO-
MOIIBIO YHUBEP-




CAJIbBHOTO  MHJAU-
karopa.  Tecro-
BBII KOHTPOJIb.

17 OKHCAUTENBHO — BOC- 3HaTh ONpEJENIEHUE: OKHUCIUTEIND, Koncnekr
CTaHOBUTEJIbHBIE PEaK- BOCCTaHOBUTEJb, OKHUCIEHHE. Boc-
nuu. IIpaktnueckoe CTaHOBJICHHE.
MIPUMEHEHHE IEKTPO- YMeTh onpenensaTh CTENEeHb OKUCIIe-
mn3a. HUS XMMUYECKUX 3JIEMEHTOB, 3aIlH-
chIBaTh ypaBHeHHs peakiun OB,
paccTaBiATh KO3((UIHUEHTHl METO-
JIOM 3JIEKTPOHHOTO OaJiaHca.
18 Kontponbhas pabota YmMmerb npuMeHATh 3HaHUA, ymMeHUs | KonTpoabnas [ToBTOpUTH § 1 - 18
o pazneny «Teopetu- U HaBBIKH, IOJIyYEHHBIE IIPU U3yde- | padoTa
YEeCKHE OCHOBBI XUMHU Huu paszzaena «TeopeTnyeckre OCHO-
BBI XUMU.
19 O06001IeHne 3HAHMI YMerb NPUMEHATH 3HAHUSA, YMEHUS IToBTOpUTh § 1 - 18
yyalxcs 1o paszueny U HaBBIKH, MOJIyYEHHBIE IIPU H3Yyue-
«Teopernyeckue 0CHO- HuU paszzaena «TeopeTudyeckre OCHO-
BBl XUMHUM» BBI XUMU.
Heopzanuueckasa xumusa (13 uacoe)
Tema 5. Memannwt (6 uacos)
20 Mertaibl. DIeKTpOXH- 3HaTh cTpOeHHUe, CBOKCTBA U mpume- | OOpas3mpl  MeTai- C.77-79
MUYECKUHN psJl HAIPs- HEHUE MPOCTHIX BELIECTB METAJUIOB. | JIOB U UX COEIHU-
KEHUI METAIJIOB. YMeTh XapakTepu3oBaThb XHWMHUYE- | HEHUI.
CKHE D3JIEMEHTBl METaJUThl 1O ToJjo- | JIabopaTopHBIii
xeHuto B IIC u ctpoenuto atomos, | onbIT Ne 3 «3Ha-
XapaKTepU30BaTh XUMUYECKUE CBOM- | KOMCTBO ¢ 00pa3-
CTBa METAJUIOB, 3alIUCBHIBATh ypaBHE- | [IaMH METAJJIOB U
HUs peakuuil B MoJeKyisipHoM u OB | ux pynamm» (pa-
BHUJIE. 00Ta ¢ KOJUJIEKIHU-
en).
21 OO6mue crocoOb! moTy- 3HaTh oOmme cnocoOwl moxydeHus | JemoncTparms § 19
YEeHMsI METAJUIOB. DJIeK- METaJJIOB. AJIEKTPOJIN3A.

TPOJIH3.

YMeTb  3amuchiBaTh  XUMHUYECKHE
YpaBHEHHUS, XapaKTEpHU3YIOLIUE OcC-
HOBHBIE CHIOCOOBI MOJIYUCHHS] METaJI-

JIOB.




22 Koppo3zus Metanios u 3HaTh TPUYHMHBI KOPPO3HWH, OCHOB- | OOpas3mpl MeTai- §20,c.77-79
ee MpeaynpeKICHHE. HbIE €€ THUIBI U CIIOCOOBI 3alIUTHI OT | JIOB U UX COENIHU-
KOpPpO3HH. HeHuil.  ONBITHI
[0 KOPpO3UU Me-
TaJJIOB U 3alllUThl
ot Hee. JlabGopa-
TOpHBIA OMBIT Ne
3 3HAaKOMCTBO ¢
oOpa3iamMmu  Me-
TaNIOB U UX PY-
TaMI».
23 O030p METAIUTHYECKIX 3narp oOnacTu mpUMeHeHHUs MeTai- | B3aumoneiicTBue § 21 — 29, ynp. 1-4, 3a-
AJIEMEHTOB A - TpyIII noB raaBHbix noarpynn I[ICXD 1 — | menodHbIx u 1ie- maga 1 c. 98
III rpym. JIOYHO3EMEJIBHBIX
Ymers naBath OOLIYIO XapakTepH- | METANIOB C BO-
CTHKY METAJUIOB TJIaBHBIX MOATPYII | JI0H, ropeHue
no nosoxkeHuto B [ICXD u crpoe- | MarHust B KHUCIO-
HUIO aTOMa., MPOTHO3UPOBATh U JIO- | POJE.
Ka3bIBaTh XMMHYECKHE CBOMCTBA Me-
TaJIJIOB, 3allUCHIBATh YPaBHEHUS XH-
MHYECKHUX PEAKIIUH.
24 O030p MeTaUTHYECKUX 3HaTh 00JIacTM NMpPUMEHEHHUs MeTajl- | JleMoHcTpamu- §22 - 28
aneMeHToB b — rpymm. 710B mo6ouHBIX moarpymnm [ICXD. OHHBII  JKCIHe-
Cnnasel metaiioB. Oxk- YMmeTs naBaTh OOIIYI0 XapakTepu- | pPUMEHT:  B3au-
CHIBI W THIPOKCHUIBI CTMKY METaJUIOB TOOOYHBIX IMOJ- | MOJCWCTBUE MeIn
METaJIOB rpynn no nojoxenuto B [ICXD wu | ¢ kuciopoaom u
cTpoeHuto aroma. lIporHosupoBath | cEpoil, TOpEeHHE
U JI0Ka3bIBaTh XMMHUYECKHUE CBOMCTBA | XKejle3a B KUCIO-
METaJJIOB, 3alMCBIBATH YpPaBHEHUS | pOJE.
XUMHUYECKUX PEaKLUi. JlaGopaTopHbIii
OTIBIT Ne 4
«Bzaumoienct-
BHE IIMHKA M JXe-
Je3a ¢ pacTBOPOM
KHCIIOT W ILEJO-
yem»
25 KoHTposasHas paborta no YMeTh NPUMEHSATh 3HAHUS, YMEHUs KonTpoJsbHasn § 19-29




TeMe: MeTaiuibl

W HaBBIKH, TTOJYYCHHBIC IPU HU3YUC-
HuHU pasnena «Teoperndyeckue OCHO-
BBI XUMHUHN).

pabora

Tema 6. Hememannwt (7

uacoe)

26

O030p HEMETaJUIoB.

3HaTh MOHATHUS «BEIIECTBA MOJEKY-
JIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOe-
HUSD.

YMeTb xapakTepu3oBaTh OOIIHE XU-
MHYECKHE CBOMCTBA HEMETAILIOB.

JleMOHCTpanoH-
HBII JKCIEPU-
MEHT:  TOpEHHE
cepol. ®Docdopa,
BO3IOHKAa  HoJja.
NsroroBnenue
WOJIHOM  CIUPTO-
BOH HACTOMKHU,
B3aMMHOE BBITEC-
HEHHUE TaJIOTCHOB
W3 pacTBOpa UX
coJei.
JlaGopaTopHbIii
onbIT Ne 5 «3Ha-
KOMCTBO ¢ 00pa3-
[IaMH1 HEMETAJIJIOB
U UX TPUPOJIHBI-
MU COCJIMHECHUS-
Mu (pabota ¢
KOJUIEKIINEH)
JlaGopaTopHbIii
onbIT Ne 6 «Pac-
MO3HABaHUE XJIO-
PHUIOBY

§ 30

27

Oxkcuapl HEMETAUIOB H
KHUCJIOPOJICOAEpKAIUE
KHCJIOTBL. Bopoponansie
COCIMHEHUS HEMeTal-
JIOB. I'enermueckas
CBS3b HEOPraHUYECKUX

n Opra’Hu4eCKux
oIeCTB.

BC-

VMeThr Ha3bIBaTh HN3YYCHHBIC BCIIC-
CTBa, ONPCACATH NPUHANTICKHOCTDH
BCIICCTB K PA3JIMYHBIM KJlaCcCaM,
OOBSICHATh 3aBUCUMOCTH CBOMCTB OT
HUX COCTaBa U CTPOCHUS.

JlaGopaTopHbIii
onbIT Ne 7 «Pac-
TO3HaBaHUE
cynbharosy.
TecTOBBIM  KOH-
TPOJIb

§31-33




28

[Tonyuenue, cobupanue
U PacHpoCTpaHEHHE Tra-
30B.

3HaTh OcHOBHBIE TIpaBuia Th.

JleMOHCTpanoH-
HBII JKCIEPU-
MEHT: OIpeee-
HUE aMMHaKa.

Crp. - 145

29 Pemenne skcnepuMeH- 3Hatb ocHOBHbIE npaBuia Th. IIpaxkTnueckas
TaJbHBIX 3aJa4 10 TEME YMeTb MpOBOAUTh XUMHUYECKUH JKC- | paboTa
«Metannel U HeMeTa- NEpUMEHT, HaOIIOECHUSI, JIENIaTh BbI-
JIBDY. BOJIbI, COOIOAATh MPaBHJIa TEXHUKU
0€30MacHOCTH  TpH  MPOBEACHUHU
OTIBITOB.
30 Wnentudukanus HEOp- 3Hatb ocHOBHbIE Th. IIpaxTnueckas Koncnekr npakrtuyeckon
raHUYECKUX BEIIECTB. YMeTb MpOBOJUTH XUMHUECKUI 3KC- | paboTa. paboTEI.
NEpUMEHT, HaOIIOACHUS, JeNIaTh BbI-
BOJBI, cobmonats mpasuina Thb mpu
IIPOBEJICHUH OIIBITOB.
31 Kontponbhas padota o YMeTb NPUMEHSTh  TOJIyYCHHBIE Kourpoabnas § 26-33 nmoBTOPUTH
teMe: Hemeransl 3HAHUS, YMEHUS, HaBBIKHU TIPH perie- padora
HUU TPEHUPOBOYHBIX 3aJaHUI U yII-
paKHEHUH.
32 Heoprannueckas xumust YMeTp NpuUMeHATh  Tody4deHHble | KoHTponbHas pa-
3HAHWS U HABBIKH. oora.
Tema 7 Xumusn u sncusns (2 uaca)
33 briToBass  xumuueckas YMerb cobmronaTh mpaBmia  6e30- § 34
IrPaMOTHOCTb [IaCHOCTU  MpPU  HCIOJIb30BaHUU
CpesicTB OBITOBOM XUMUH
34 NroroBas KOHTpOJbHAs KontpoJubHas

pabota

pabora










