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IHosicHuTEIbHAA 3aIHCKA
Pabouas mnporpamma mo xmmuu B 10-11 kmaccax paspaboTaHa Ha OCHOBE (enepallbHOr0O KOMIIOHEHTa T'OCYJIapCTBEHHOTO

00pa30BaTeNbHOrO CTaHAapTa CPEIHEro oO0Iero oOpa3oBaHUsS MO XUMHUHU, YTBEP)KIECHHOro mpukazoM MwuHoOpasoBanus Poccun ot
05.03.2004r. Nel1089 u aBropckoil mporpammsl [ .E.Pym3utuca u @.I'.@enpamana «lIporpamma kypca xumum ainsg 8 — 11 knaccos
00111e00pa30BaTENbHBIX YUPEKICHUNY.

Yueonuxu:

1. «Xumus. Opranndeckas xumus. 10 kimace» /aBTopsl ['.E. Pynsutuc, ®.I'. ®enpaman — M.: TIpocsenienue, 2014,

2. «Xumus 11 knacey/ aBTopsl I'.E. Pynsutuc, ®@.I". ®enpaman — M.: [Ipocsemenue, 2014.

OCHOBHBIMHU TPOOJIEMaMH XUMHUU SIBISIFOTCSI M3YYEHHE COCTaBa M CTPOCHHE BEUIECTBA, 3aBUCHUMOCTH MX CBOICTB OT CTPOCHHS,
KOHCTPYMPOBAHHUE BEIIECTB C 3a/IaHHBIMU CBOMCTBaMU, UCCJIEIOBAHNE 3aKOHOMEPHOCTEM XUMHUECKUX MPEBPAIlEHU U MMyTel yrpaBie-
HUS UMH B IIEJISX TMOYYCHUS BEIECTB, MATEPHAIIOB, DHEPTUH.

H3yuenue xumuu ¢ 10 knacce nanpasnenno na docmudicenue ciedyrouux yenei:

. OCBOEHME 3HAHMI OCHOBHBIX IOJIOKEHUN TEOPUH CTPOEHHSI OpraHnyeckux coenuHenuit A.M.bytnepoBa; ucropuu pa3Bu-
THS COBPEMEHHBIX npecTaBiaeHuit 0 BMC; Bbiaatonmxcst OTKPBITUSX XUMHUH; POJIM XUMHYECKOW HAyKH B (POPMUPOBAHUHM COBPEMEHHOMN
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA; METOAaX HAyYHOTO MTO3HAHMSI,

. OBJIa/IeHHe YMEHUsIMH 000CHOBBIBATH MECTO U POJIb XUMUYECKHUX 3HAHWUH B IPAKTHUECKOMN NEATEIHLHOCTH JIIOICH, Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTH; MPOBOJUTH HAOIIOIEHUE 32 YKOCUCTEMaMHU C IEIbI0 UX OMMCAHMS U BBISIBICHUS €CTECTBEHHBIX W aHTPOIIO-
TCHHBIX U3MEHEHUH, CBSI3aHHBIX C Pa3BUTHEM XHUMHUYECKOW MPOMBIIUICHHOCTH; HAXOAUTh U aHATW3UPOBATh HHPOPMAIUIO O XUMUYE-
CKOM 3arpsi3HCHUN OKPYKAIOIICH CPelbl M €ro MOCIEACTBHIX;

. pa3BHTHE 03HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B MpPOIECCE M3YYCHHs BbIAAIO-

HIUXCS JOCTHKCHUN XUMHH, BOIIEIIINX B OOIIEUEIOBEYECKYIO KYIbTYPY;



. BOCIIUTAHME YOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHUA KUBOUM MPUPOIBI, HEOOXOAUMOCTH OEPEXKHOTO OTHOLICHHS K MpPHU-

POJIHOM cpejie, COOCTBEHHOMY 3/I0POBbIO; YBOXKEHHSI K MHEHHUIO OIIMOHEHTA MPU 00CYX IACHUU MPOOIIEM.

3agaum Kypca:

CdopmupoBaTh y MIKOJBHUKOB OOLIey4eOHbIE YMEHUSI U HaBBIKH, YHUBEPCAIBHBIE CIIOCOOBI JESATENIBHOCTH U KIIIOUEBBIE KOMIIE-
TEHLIUH.

llo3naeamenvnas oesmenbHoCmy:

o UCIIOJIb30BaHUE ISl TIO3HAHUS OKPYKAIOIIEr0 MUpPa pa3jIMYHbIX €CTECTBEHHOHAYYHBIX METO/0B: HAOJ0IEHUE, U3MEPEHUS,

OKCIICPUMCHT, MOACIIMPOBAHUC,

L4 (bOpMI/IpOBaHI/IC yMCHHﬁ pa3indaTtb (baKTBI, T'UIIOTC3bI, IPUYNHBIL, CIICACTBUA, JOKA3aTCIbLCTBA, 3dKOHbI, TCOPUH,
L OBJIaACHUA aACKBAaTHBIMHA criocobamMu peHICHUA TCOPCTHUCCKUX U SKCIICPUMCHTAJIBHBIX 3a1a4;
L HpI/IO6p€TeHI/Ie OIIbITa BBIABHMKCHUA TMIIOTC3 AJISA 00BSICHEHHS U3BECTHBIX (l)aKTOB u BKCHepHMeHTaHBHOﬁ IIPOBCPKU BbBIABH-

raeMbIX TUMOTE3.
Hnghopmayuonno-komMmyHUKamueHas 0esimenbHOCmb.
o BJIAJICHUE MOHOJIOTUYECKON U JTUATIOTHIECKON PEeUbl0, pa3BUTHE CTIOCOOHOCTH TTOHUMATh TOYKY 3pEHUS COOCCETHUKA U TIPHU-
3HaBaTh MPABO HA THOE MHEHUE;
o WCIIOJIb30BaHUE ISl PEIICHUS TTO3HABATEIBbHBIX 1 KOMMYHUKATUBHBIX 3a/1a4 Pa3IMUHbIX UICTOYHUKOB UH(POPMAIIUH;
Peghnexcuenas oesmenvnocmo:
o BJIaJICHUE HAaBBIKAMHM KOHTPOJISI M OLIEHKU CBOEH JEeSATEIbHOCTH, YMEHUEM IIPEABUIETh BO3MOXKHBIC PE3YIbTAThl CBOMX JEH-

CTBUH;



o OpraHu3aius yaeOHOM NesTeNIbHOCTH: MOCTAHOBKA LIEJIH, TUIAHUPOBAHKE, ONPEACICHUE ONTUMAIBHOTO COOTHOLIECHUS 1IeTTN
Y CPEJCTB.

N3yyenue xumuu B 11 Ki1acce HanpaBJIeHO HA JOCTHKEHHE CIICAYIOLIUX LeJIei:

o OcBoeHue 3HaHUK 0 XMMUYECKON COCTaBIISIOIIECH €CTECTBEHHO - HAYYHOW KAPTUHBI MHUPA, BAXKHEHIIINX XUMHUYECKUX MOHS-
THUAX, 3aKOHAX U TEOPUSIX;

o OBJIaZICHHUE YMEHUSIMU MIPUMEHSTH MOJIyY€HHbIE 3HAHUS U1 OOBSCHEHUS pa3HOOOPa3HBIX XMMUYECKUX SIBJICHUI U CBOWCTB
BEILIECTB, OLICHKN POJIM XUMHUH B Pa3BUTUU COBPEMEHHOM TEXHOJIOTMH U ITOJIYYEHUN HOBBIX MaTEPUAJIOB;

o pa3BUTHE MO3HABATEIBHBIX UHTEPECOB U MHTEIUIEKTYAJbHBIX CIIOCOOHOCTEH B MPOLIECCE CAMOCTOSITEIBHOIO MPUOOPETEHUS
XUMHUYECKUX 3HAHUH C MCIOJIb30BAHUEM PA3JIMYHBIX UICTOYHUKOB UH(OPMALIMH, B TOM YHCIIE KOMIIBIOTEPHBIX;

o BOCIHUTAHUE YOEKAEHHOCTH B IO3UTUBHON POJIM XHUMUU COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XUMUYECKH ITPaMOTHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U OKPYKAIOLIEH CpelIe;

o IPUMEHEHUE TIOTYYEHHBIX 3HAHUM U yMEHMH Uis 0€30MacHOr0 MCHOJIb30BaHUs BEUIECTB U MAaTEPUATIOB B OBITY, CETLCKOM
XO3SIMCTBE U Ha MPOU3BO/JICTBE.

[Iporpamma kypca paccuutana Ha 34 dacos (1 yac B Henento).

3agaum Kypca:

CdhopmupoBaTh y HIKOJIBHUKOB 00IIey4eOHbIE YMEHHS U HAaBBIKH, YHUBEPCAIBHBIX CIIOCOOOB IEATEIBHOCTH U KIIFOUEBBIX KOMIIE-
TEHIIUH.

llosnasamenvras desmenbHOCMb!

o UCITIOJIb30BAHUE JIJIS1 TTO3HAHUS OKPY’KAIOIIEr0 MUPA Pa3IM4HbIX €CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOACHUE, U3MEPEHMUS,
DKCIIEPUMEHT, MOJICIINPOBAHUE;

L (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ pasmmyaTrb (I)aKTBI, T'AIIOTC3bI, IPUYNHBI, CJICACTBHA, JO0KA3aATCIILCTBA, 3aKOHbI, TCOPUH,



o OBJIAJICHUSA aJIEKBAaTHBIMH CIIOCOOAMHU PEIICHUSI TEOPETUUECKUX M IKCIIEPUMEHTAIBHBIX 337124,

o MPUOOPETEHUE OMBITA BHIABIKCHUS TUTIOTE3 IJIST OOBSICHEHUST M3BECTHBIX (DaKTOB M SKCIIEPUMEHTAIBHON MPOBEPKU BBIIBU-
raeMbIX THIOTE3.

HughopmayuonHo-KoMMyHUKAMUBHASL 0eamMeNbHOCb!

. BJIJICHUE MOHOJIOTUYECKON U JUATOTHIECKON PEeUubl0, Pa3BUTHE CIOCOOHOCTH MIOHUMATh TOYKY 3pEHUS COOCCETHUKA U TIPHU-
3HaBaTh MPABO HA THOE MHEHUE;

o WCIIOJIb30BAHUE JJI PEIICHHS TTO3HABATEIbHBIX U KOMMYHUKATUBHBIX 33]1a4 Pa3IMYHBIX HUCTOYHUKOB MH(GOPMAIIHH;

Pegpnexcusnas oesmenvrnocms.

° BJIAJICHUE HABbIKAMHU KOHTPOJISI U OLICHKH CBOEU JIEATEIILHOCTH, YMEHUEM MPEABUIETh BO3MOKHBIE PE3YJIbTAThI CBOUX JCH-
CTBUI;

o opraHu3alys y4eOHOM JesTeIbHOCTU: TTOCTAHOBKA I€JTU, TUIAHUPOBAHUE, ONPEICIICHHE ONTUMAaIbHOTO COOTHOIIEHUS LU
Y CPEJICTB.

OcHoBHBbIE TPeOOBaHMSA K H0CTH:KeHUAM yuammxcsa 10 kiacca

B pe3ynbprare nzydyeHuss XuMuM YYEHUK JOJLKEH:

3HATH (IOHMMATh) Ba)KHEHIIIMEe XUMUYECKUE MOHSTHS:

© GAXICHeNwue XumudecKkue NOHAmMUA. BENECTBO, XUMAYECKAM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAsI U MOJIEKY-
JIApHAsi MacChbl, XUMHUYECKAsl CBA3b, JIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTENEHb OKUCJIECHHS, MOJIb, MOJIIpHAsI Macca, MOJISPHBIN
00BeM, BEIeCTBa MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHUS, OKHCIUTEIh U BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHUE, YIJIe-
POAHBIN cKeneT, GyHKIIMOHAIbHAS IPYIINa, H30MepHs, TOMOJIOTHS;

OCHOGHblE 3AKOHbl XUMUU. COXPAaHEHUS MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, MEPUOAUYECKHN  3aKOH;

OCHOGBHblE meopuu xXumuu. XUMHUYECKOM CBiA3H, 3J'ICKTpOJ'IPITPI‘—I€CKOI>i aucconranunn, CTPOCHHA OPraHUuYCCKUX COGHHHCHHﬁ;



© @aMCHeluUe 6euleCmea U Mamepuabl. CEpHasi, CoJsTHasA, a30THAS U YKCyCHAsl KUCIIOTHI; IIEJI0YH, aMMHUaK, MUHEpaJIbHbIE YA0OpEHUS,
METaH, 3TUJICH, alleTUJIeH, O€H30J1, TaHOJI, KUPbI, MbLJa, TJIFOK03a, caxapo3a, Kpaxmall, KJleTdyaTka, OelKd, HICKyCCTBEHHbIE U CUHTETHU-
YECKHUE BOJIOKHA, KaydyKH, TUIACTMACCHI; * OCHOBHBIC 00JIACTH MPUMEHCHUS XMMHUUYECKHX 3HAHUH B MPAKTUKE CEIbCKOTO XO3SMCTBA, B
psizie TPOMBIIICHHOCTH, IPY OXPaHEe OKPYKAIOIIEH CPEIbl YeTOBEKa U 3JJ0POBbS YEIOBEKA.

yMeTh:

Ha3b16amb N3yYCHHBIC BEIIECTBA 110 «TPUBHAIBHOW» WM MEKIYHAPOJTHOW HOMEHKIIATYPE; BIAJACTh S3BIKOM MPEIMETA; * onpede-
JIAM®’ BAJIGHTHOCTH U CTEMEHb OKUCICHUS XUMHUUYECKUX SJIEMEHTOB, TUII XMMHUUECKOU CBSI3U B COCAMHEHUSIX, PUHAIUIC)KHOCTh BEIIECTB
K Pa3JIMYHbIM KJIacCaM OPTaHUYECKUX COCAMHEHU; * Xapakmepu3oeamsp: 00IINE XUMUUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB OpraHUYe-
CKUX COCJIMHEHHI; CTPOCHUE U XMMHYECKHE CBOMCTBA M3YUYECHHBIX OPraHUYECKUX COCIUHEHHU; *° 00BACHAMb. 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa M CTPOCHUS; IPUPOTY XUMUUYECKON CBSI3U; * 6bINOTHAMb XUMUUECKUL IKCREPUMEHM TI0 PACTIO3HABAHUIO BaXK-
HEUITUX OPTaHWYCCKUX BEIICCTB; peutams PacueTHBIC 3a/1a9u Ha BBIBOJA (DOPMYJIBI OPTaHUYECKOTO BEIECTBA; * HPOBOOUM b CAMOCTOS-
TEIBHBIN TTOWCK XUMHUYECKOW MH(POPMAIIUU C MUCTIOJb30BAaHUEM Pa3UYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX H3AaHUN, KOMITBIOTEP-
HBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCIIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JJIT 00pa0OTKHU U TIepeaaund XUMHIecKoi nHMOp-
Malliy ¥ €€ MPEJCTaBICHUS B pa3IMUHbBIX (hopMax; MaBaTh apryMEHTHPOBAHHYIO OIICHKY HOBOW MH(pOPMAIMH 1O XUMHUYECKHM BOIIPO-
caM; UCHOb306aMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTIbHOCHU U NOBCEOHEBHOU HCUHU 014 . * Pean3a-
[N JCATEIHBHOCTHOTO, TIPAKTUKO-OPUEHTUPOBAHHOTO M JINYHOCTHO OPHEHTHPOBAHHOTO IOJXO0JIOB; * OCBOCHHS YYaIllUMHUCS WHTEIUICK-
TyaJIbHOW M MPAKTHYCCKOM JIEITEILHOCTH; * O0BSICHCHHUSI XUMHUCCKHUX SIBJICHHUH, POUCXOIAIIUX B IPUPOJE, OBITY M Ha IPOU3BOJICTBE; *
ompeeeHUs] BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PAa3IMYHBIX YCIOBUAX M OIEHKU MX MOCJEICTBHIA, © SKOJIOTHUY -
CKHM TPaMOTHOTO TOBEJICHUS B OKpPY)KAIOIIEH CpeJie; * ONCHKH BIIMSHHUS XMMHYECKOTO 3arps3HEHHUS OKPYKAIOIICH Cpellbl Ha OPraHu3M
YeJIOBEKA U JPYTHE )KUBBIE OPTaHU3MBI; © 0€30TacHOTO OOpaIIeHHs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, JJAOOPATOPHBIM 000PY10-
BaHHMEM; - KPUTUUYECKON OIIEHKU JOCTOBEPHOCTH XUMHUUYECKON MH(DOpPMAITUH, TIOCTYNAIONIEH U3 PA3HBIX HCTOYHUKOB.

B pe3yabrarte nzydenus xumuu B 11 Ki1acce BBINYCKHUK J0JIZKEH



3HATH/IOHUMATD

o BasKHelIIMe XUMHYeCKHe MOHSITHS: BEIECTBO, XUMUYCCKHUM AJIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEIbHAs aTOMHAs U MOJie-
KyJIsipHAs Macchl, aJuIOTPOIUS, U30TOMbI, XMMUYECKasi CBA3b, DJIEKTPOOTPUIIATEIIBHOCTh, MOJISIPHBIM 00BEM, PACTBOPHI, DJICKTPOJIUT U
HEAJICKTPOJIUT, AIEKTPOIUTHICCKAS TUCCOITUAIINAS, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, TETUTOBOM 3 (eKT pe-

dKIInHU, CKOPOCTH XUMHYECKOM PCaKnn, KaTajln3, XUMHYCCKOC PABHOBCCHUC.

L4 OCHOBHBIC 3aKOHbI XMMHM: COXpPAHCHUA MACCEI BEIICCTBA, IOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH,
L OCHOBHBIC TCOPUMN XUMHUMN: XUMHYECKOMN CBiA3U, BHeKTpOHHTquCKOﬁ JUuCConuanum,
L BaKHeHIIIne BelIECTBaA M MaTE€pHajJabl: OCHOBHBIC MCTAJUIbI M CIUJIaBbI; CCPHAA, COJIsIHAA, a30THAA W YKCYCHAs KHCJIOTHI,

I]léJ'IOLIH, aMMHAK, MUHCPAJIbHBIC y,[[06peHI/ISI, MCTAaH, Kay4yKH, INIaCTMACCHI U TI.;

yMeTb
o HA3bIBATh U3yYECHHBIE BEUIECTBA 10 «TPUBUAIBHOW UM MEKIyHAPOJIHOW HOMEHKIIATYPE;
o onpeneasTh: BAJCHTHOCTb U CTEIIEHb OKUCIICHMs, TUIl XUMUYECKOHN CBA3U B COCAMHEHUSAX, 3apsJl HOHA, XapaKTep Cpelnl B

BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAVUHEHUN, OKUCIUTEIb U BOCCTAHOBUTEIb, IIPUHAIICKHOCTh BELIECTB K Pa3sHbIM KJlaccam Co-
CIUHEHUM;

o XapaKTepu30BaTh: 3JIEMEHThHI MAJIbIX MEPUOJIOB MO UX MOJOXKEHHIO B nepuoaunyeckon cucreme [[.M.MennaeneeBa; oOuiue
XUMHYECKHE CBOKMCTBA METAIIIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX - BEILIECTB;

o 00BSICHATDH: 3aBUCUMOCTb CBOMCTB OT MX COCTaBa U CTPOCHMS; IPUPOLY XUMHUUYECKOWU CBSI3U, 3aBUCHUMOCTh CKOPOCTH PEaK-
LMY Y TIOJIO)KEHUS] XUMHUYECKOTO PABHOBECHSI OT PA3IMYHBIX (PaKTOPOB;

o BBINOJHATH XUMHYECKHI IKCIIEPUMEHT 110 PAaCIIO3HABAHUIO BAXKHENIINX HEOPTaHUYECKUX BELIECTB;

o NPOBOAUTH CAMOCTOSTEIbHBINA MOUCK XUMUYECKON MH(OPMALIUY C UCTIOIH30BAaHUEM PA3IMYHBIX HCTOUHUKOB;

HCIO0JIb30BATH NPUOOPETEHHBbIE 3HAHUA W YMEHUS B MOBCEIHEBHOM KU3HU JIJIS:



o OOBSICHEHHSI XUMUYECKHX SIBIICHUH, TPOUCXOSAIINX B OBITY, MPUPOJIE U HA TPOU3BOJICTBE;

® onpeneneHHﬂ BO3MOXHOCTHU HpOTeKaHI/IH XUMHUUYCCKUX npeBpameHHﬁ B paBJ'II/I‘-IHBIX YCJIOBI/IHX;
° HKOJIOTHYCCKU TPAMOTHOTO TIOBEICHHMSI B OKpYKaIOIIeH cpelie;
° IIPUTOTOBJICHHS PaCTBOPOB 3aJJaHHOM KOHIICHTPAIIMK B OBITY U Ha TIPOU3BOJICTBE.
COJEPKXAHUE KYPCA
10 kaace

(34 uaca B roa, 1 yac B Heme1I0)

OPITAHUYECKASA XUMUA
Tema 1. TeopeTnyeckue 0CHOBBI OPraHu4ecKo XuMuu (4 4)

dopMHUpOBaHUE OPraHUYECKOW XUMUHN KaK Hayku. Opranndeckue BemecTBa. Oprannyeckas XuMus. Teopusi CTpOCHHS OpraHnye-
ckux coequHeHnii A.M. BytnepoBa. Yriepoansiii ckenetr. Pagukansl. OyHKUHMOHAIBHBIE Tpynnbl. ['omonornyeckuil paa. 'omonoru.
CrpykrypHasa uzomepus. HoMeHknaTypa. 3HaueHUE TEOPUU CTPOEHHUSI OPTaHUYECKUX COCIUHEHHN. DIIEKTPOHHAS MPUPOAA XUMUYECKUX
CBsi3ei B oprannyeckux coequHeHusXx. CrocoObl pa3phiBa CBsI3€i B MOJIEKYJIaX OpraHUYecKuX BemiecTB. DnekTpoduiibl. Hykineopumist.
Knaccudukanus opraHndeckux COeTMHEHUM.

JemoncTpanus. O3HakoMileHHe ¢ 00pa3liaMi OPraHMYeCKUX BEIIECTB U MaTepuaaoB. MoJien MOJIEKYJl OPraHMYEeCKUX BELIECTB.
PacTBOpUMOCTh OpraHMYecKUX BELIECTB B BOJE U HEBOAHBIX pacTBopuTensax. [lnaBneHue, oOyrnmBaHue U TOpeHUE OPraHUYECKUX Be-
LIECTB.

YIVIEBOAOPO/BI (12 v)

Tema 2. IlpeaenbHble yriieBoaopoabl (ajJkaHbl) (3 1)

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE ankaHoB. ['omonornyeckuii psaa. Homenkinarypa u uzomepust. Pu3nueckue U XumHu-

YEeCKHE CBOMCTBA aJKaHOB. Peakuus 3aMelieHus. HonyquHe U IIPUMCHCHHEC aJIKaHOB.



[Mukioankanel. CTpoeHHE MOJIEKYJI, ToMosiornueckuid psa. Haxoxnenue B npupoje. PU3nyeckue U XMMUYECKHUE CBOMCTBA.

JemoncTpanuu. OTHOIIEHUE AJIKAHOB K KMCJIOTaM, IIeJIouaM, K pacTBOPY IepMaHraHara Kajaus 1 OpOMHOM BOJe€.

JlaGopaTopHbIe onbITHI. V3roTOBIEHNE MOAEIIEN MOJIEKYJI YIIIEBOJOPOIOB U IaJOre€HOIPOU3BOIHBIX.

IIpakTH4yeckas padora. KauecTBeHHOE ONpeNeIcHUE YINIEPOAA, BOAOPOAA U XJI0pa B OPraHUYECKUX BEIIECTBAX.

Pacuernbie 3agauu. Haxoxnenue MosekyasspHON (GOpMyJibl OPraHUYECKOro COeIMHEHUS 10 Macce (00beMy) MPOIYKTOB Cropa-
HUSL.

Tema 3. HenpeneibHble yriaeBoaopoabl (4 1)

AJIKeHBI. DJIIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE alNKeHOB. ' oMonornueckuii psaa. HomeHnkiarypa. M3omepus: yraepoaHoi
LIETIN, TTOJIOKEHHSI KPATHOM CBSI3M, LUC-, TPAHC-U30MEpHsl. XUMHUYECKHE CBOWCTBA: PEAKIIMU OKUCIIEHUS, IPUCOECTUHEHUS, OJIMMEPHU3a-
unu. [IpaBuno MapkoBHukoBa. [losryyeHne u MpruMeHEHUE aTKEHOB.

Aaxaauensl. Ctpoenue. CBoiicTBa, npuMeHeHue. [IpupoaHbiii Kayuyk.

AJIKHHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHuE auetwieHa. ['omonorn u nzomepel. Homenknarypa. @u3nyeckue U Xu-
MHMYECKHE CBOMCTBA. Peakunu npucoenunenus u 3amenienus. [lonydyenue. [Ipumenenue.

JMemoncrpanuun. [TonyueHnue anetunena B nabopatopuu. Peakuus anerusieHa ¢ pacTBOPOM MEpMaHraHara Kajausi 1 OpOMHON BO-
nou. 'openue anerniiena. Paznokenue kaydyka IpU HArpeBaHUM U UCIIBITAHUE NTPOAYKTOB PA3JIOKEHHUS.

IIpakTu4yeckas padora. [losryueHue 3TuaeHa U U3y4EHHUE €r0 CBOWCTB.

Tema 4. ApomaTn4yeckue yrijieBoaopoabl (apeHsbl) (2 1)
ApeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUe OeH3oma. 3omepust u HoMeHkatypa. @u3ndeckue U XMMUYECKHEe CBOMCT-

Ba Oenzoisa. ['omosoru 6en3ona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOTOB OCH30J1a Ha IPUMEpPEe TOdyona. ['eHeTnyeckasi CBA3b
apOMaTUYECKHUX YIIEBOAOPOIOB C APYTMMH KJIACCaMU yIiI€BOAOPOIOB.

JemoncTpanun. beH3on kak pacTBopuTelb, roperre 6eH3ona. OTHolueHne 6eH3051a K OpoMHOM BOJIE U pacTBOPY NEepMaHTaHaTa



kanusi. OKHCIIEHUE TOyoJIa.

Tema 5. Ilpupoanbie HCTOYHUKH YIJI€BOJAOPOAOB (3 1)

[Tpuponnsriit ra3. [lonmytasle HedTsHBIE Ta3bl. HedTh u HEPTEnpomykThl. Pu3ndeckue cBorictBa. CriocoOsl nepepadboTku HedTH.

[leperonka. Kpekunr repMuueckuii u katanutuyeckuit. Kokcoxummuueckoe mpou3BOACTBO.
JlaGopaTopHble onbIThbl. O3HaKOMIIEHUE C 00pa3liaMu IPOAYKTOB HedTenepepaboTKu.
Pacuernblie 3apaun. OnpeneneHne MacCoBOM WM 00bEMHOM JOJU BbIXOJa MPOAYKTa PEaKIIMH OT TEOPETUYECKH BO3MOKHOTO.
KUCJHTOPOACOAEPKAIIIUE OPTAHUYECKHUE COEJUHEHUSA (11 4)

Tema 6. CniupTtbl U QpeHobI (4 9)

OpnnoaTomHbIe npeaeabHble cnupThl. CTpoeHue Moseky, GyHKIMOHaIbHas rpymnmna. Bonoponnas cBsizs. M3omepuss 1 HOMEHKIIa-
Typa. CBoiicTBa MeTaHoJa (3TaHOA), TIOJydeHue U puMeHeHue. dusunonornueckoe ASHCTBUE CIUPTOB HA OpraHU3M YesoBeka. [ eHe-
TUYECKasl CBSI3b OJTHOATOMHBIX MPEENbHBIX CIIUPTOB C YIIe€BOIOPOAaMU. MHOTOaTOMHBIE CIIUPTHI. DTUIICHTJINKOJb, TiuliepuH. CBOM-
cTBa, npumeHeHue. @enosbl. CTpoeHne MoJeKynbl (peHona. BzauMHoe BIusiHME aTOMOB B MOJIEKYJIE Ha MPUMEpPE MOJEKYIbl (peHoa.
CgoiictBa ¢enona. TokcuuHocTh (heHomna u ero coequnenuit. [lpumenenne denona.

JdemouncTpanuu. BzaumoseiictBue peHosia ¢ GpoMHOM BOJON U PAaCTBOPOM THAPOKCHUAA HATPHUS.

JlaGopaTopHble onbIThI. PacTBOpeHue riuiiepuna B Boje. Peakius riunepuna ¢ ruapoxkcugom meau(1l).

Pacuyernble 3agaun. PacyeTsl M0 XUMUYECKUM YPaBHEHUSIM MPHU YCIOBUHU, YTO OJTHO U3 PEArupyrOIIUX BEIIECTB JaHO B N30BITKE.

Tema 7. Anbaeruabl, KeToHbI (1 1)

Aabaernabl. CTpoeHre MoJekynbl popmanbiaeruaa. @yHkuoHanbHas rpymnmna. M3omepus u Homenkiarypa. CBolicTBa aiberu-

JOB. (DOpMaJ'IBI[eFI/II[ " aiCTAJIbJACTHUA: ITOJYYCHUC U IPUMCHCHHC. AI.[CTOH — NPpCACTAaBHUTCIIb KETOHOB. CTpOCHI/Ie MOJICKYJIBI. HpI/IMeHe—

HHC.

JemoncTpamun. B3zaumoseiicTBue MetaHais (3TaHas) ¢ aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) m ruapokcuaa meau(ll).



PacTBOpEeHuE B anieTOHE pa3IMYHbIX OPTaHUYECKUX BELIECTB.

JlaGopaTopHblie onbIThl. [lonyueHne staHais okucieHueM 3TaHoisia. OKUCIIEHHE MeTaHajs (dTaHalls) aMMHUAYHbIM PacTBOPOM
okcuga cepedpa(l). Oxucnenue metanans (3taHans) ruapokcuaom meau(Il).

Tema 8. Kap6onoBbie kuciiothi (1 1)

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. CTpoeHue Mosiekyn. dyHKInoHanpHas rpymnmna. Mzomepust 1 HOMEHKIaTypa.
CaoiicTBa KapOOHOBBIX KHCIOT. Peakuus arepudukanuu. [lomyuenne kapOOHOBBIX KUCIOT U MPUMEHEHHE.

KpaTkue cBeneHus o HenpeaeabHbIX KapOOHOBBIX KUCIIOTAX.

['eHeTnyeckas cBsi3b KAPOOHOBBIX KUCJIOT C IPYTUMH KJIaCCaMU OPraHUYECKUX COECAMHEHUN.

IIpakTuyeckue padotsl. [lonyyeHue u cBolicTBa KapOOHOBBIX KUCIOT. PelieHne 3KCnepuMEeHTANbHBIX 33/1ay Ha pacro3HaBaHUE
OpPraHUYECKUX BEIIECTB.

Tema 9. Cinoxubie 3¢pupsl. Kupsi (2 4)

Crnosxnble 23¢upbl: CBOKWCTBA, MoydeHue, npuMmenenue. JKupol. Ctpoenue xupoB. XKupsl B npupose. CporictBa. [Ipumenenue.

Moromue cpenctpa. [IpaBuna 6e30macHoro oOpamieHus co cpecTBaMu ObITOBOM XUMUH.

JlabopaTopHblie onbITbI. PACTBOPUMOCTD KUPOB, T0KA3ATEIBCTBO X HEMPEAEIBHOIO XapakTepa, OMblIeHHE KUpoB. CpaBHEHHUE
CBOWCTB MbLJIa U CHHTETHYECKUX MOIOIIUX CPEJCTB. 3HAKOMCTBO C 00pa3iiaMu MOIOIIUX cpeacTB. M3ydeHune ux cocraBa U MHCTPYKIUH

M0 MPUMEHEHHUIO.

Tema 10. YraeBoanbl (3 1)

['moko3a. Ctpoenue Mosekyiabl. OnTudeckas (3epKajibHasi) HU30Mepus.
®pykTo3a — n3omep rroko3bl. CoiicTBa rtoko3bl. [Ipumenenue. Caxaposa. CtpoeHue MoiieKysbl. CBOICTBA, IPUMEHEHHE.

KanMaJ'I M HEJJII0JI0O3a — MNPEACTABUTCIN IIPUPOAHBIX IMOJMMCPOB. PCaKHI/IH IMOJIMKOHJACHCAILIUH. DOU3NYECKHEe U XUMHYECKHE



cBoiictBa. Haxoxnenue B npupoze. [I[pumMeHenne. AneraTtHoe BOJIOKHO.

JlaGopaTopHblie onbIThbl. B3anmoseiicTBre T0K03bI ¢ TuapokcuaoM meau(ll). BzanmoaeicTBre TIIOKO3bI C aMMHUAYHBIM pac-
TBOpoM okcuaa cepedpa(l). BzammoneiicTBue caxapo3sl C THAPOKCHUIOM Kalblidsi. B3ammogeincTBue Kpaxmaia ¢ wojaoMm. [ maponus
Kkpaxmana. O3HakOMJIEHUE C 00Opa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

HpaKTI/I‘IeCKaH paﬁoTa. Pemenue OKCIICPUMCHTAJIBHBIX 3ada4 Ha ITOJTYUYCHHUC U pACIIO3HABAHUC OPTaHUYCCKUX BCIICCTB.

A3O0TCOJAEPKAIIUE OAPTHUYECKHUE COEJIUHEHUS (3 )
Tema 11. AMMHBI 1 aMUHOKHCJIOTHI (3 1)
Amunbl. CtpoeHue MoiieKysl. AMuHorpynma. Ou3ndeckue U XuMudeckue cBorictBa. CTpoeHHE MOJIEKYJbl aHWINHA. B3anMmHOe
BIIMSTHUE aTOMOB B MOJIEKYJIE HA IIPUMEPE MOJIEKyJie anrmnHa. CBoKCcTBa aHWIMHA. [I[puMenenue.
AMUHOKHCIA0TBI. 30Mepus 1 HomeHkIaTypa. CBoicTBa. AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHnyeckue coenuuenus. [Ipume-

HeHue. I eHeTnueckas CBA3b aMHHOKHCIIOT C APYIruMH KJIaCCaMH OPraHNYCCKUX COCI[I/IHGHI/Iﬁ.

BBICOKOMOVJIEKYJISAPHBIE COEAUHEHUSA (4 4)
Tema 13. CunreTndeckue mojaumMepsl (4 4)

[ToHsiTHE O BBICOKOMOJICKYJISIPHBIX cOeaMHEHUAX. [lonmmepsl, monydaemMble B peakuusax nojumepuszanuv. CTpOoeHUE MOJIEKYII.
CrepeoHeperysipHOE U CTEPEOpErYIIsIpHOE cTpoeHUE nonumepoB. [lommatriien. [lonmnponumnen.

TepmoractudHocTh. [lonmumepsl, mody4yaeMble B peakiusax MoiaukoHaeHcanuu. denondopManbaeruiHble CMOJBL. TepMopeak-
TUBHOCTb.

Cunretnyeckue kayuyku. CTpoeHue, CBOMCTBA, MOIYyUYECHHE U IPUMEHEHHUE.

Cunretnyeckue BosiokHa. Kanpon. JlaBcaH.

O060011eHre 3HaHUM 10 Kypcy opraHndyeckoi xumun. Opranudeckasi XMMusi, 4eJI0OBEK U MPUPOIa.



JemoncTpamuun. O6pasIipl MIacCTMAcC, CAHTETHYECKUX KaydYyKOB U CHHTETUYECKUX BOJIOKOH.

JlaGopaTopHblie onbIThI. M3ydueHre CBOMCTB TEPMOIIACTUYECKUX MOJUMEPOB. OnpeniesieHue Xjopa B moauBuHuIxIopuae. M3y-
YyeHHE CBOMCTB CUHTETUUYCCKUX BOJIOKOH.

IIpakTuyeckasi padbora. Pacno3HaBaHUE IJ1aCTMACC U BOJIOKOH.

Pac4yerHnsbie 3aJavu. OHpC,ZIeJIGHI/IG MacCcOBO# Ui 00BEMHOM AOJIM BbIXOJa IIPOAYKTA pCAKIIUN OT TCOPECTUICCKU BO3MOKHOTI'O.

Tema 14. Xumus u :xu3Hb (2 4)

11 knace
(34 yaca B roa; 1 yac B HeeJI10)

Benymas poisib B packpbITUH COAEPKaHUS Kypca XUMHUM |1 Kitacca NpUHAIIEKUT JIEKTPOHHOM TEOPUH, TEPUOINYECKOMY 3aKOHY
U CUCTEME XMMHUYECKUX 3JIEMEHTOB KaK HanboJsee 00IMM HayYHbIM OCHOBaM XUMUHU.

B naHHOM Kypce CUCTEMaTU3UPYIOTCS, 0000IIAIOTCS U YTayOJst0TCS 3HAHUS O paHee 3YUYEHHBIX TEOPUSIX U 3aKOHAX XUMHUYECKOU
HayKH, XUMHUYECKHUX IpoLeccax U MPOU3BOJACTBaX. B 3ToM ydamumMcs moMoraroT pa3indHble HarjsAHbIe CXEMbl U TaOJHUILIbI, KOTOphIE
II03BOJISAIOT BBIJICIIUTH CAMOE TJIABHOE, CAMOE CYIIIECTBEHHOE.

CopeprkaHre 3TUX pa3lIejoB XUMHUH PACKPBIBAETCSA BO B3aUMOCBSI3H OPTaHUYECKUX U HEOPTaHUYECKUX BELIECTB.

Oco0oe BHUMAaHHE YIEICHO XUMUYECKOMY SKCIIEPUMEHTY, KOTOPBIH SIBIISIETCS OCHOBOW (POPMUPOBAHUS TEOPETUUECKUX 3HAHUM. B
KOHIIE Kypca BBIJIEICHBI TPU MPAKTUYECKUX 3aHATUSI 0000IIAIONIEr0 XapakTepa: pelleHue IKCIEPUMEHTAIbHBIX 3a/1a4 110 OPraHUYECKON

Y HEOPTaHWYECKON XMMHH, TTOTydeHUE, COOMPaHNE U PACTIO3HABAHKE Ta30B.

Metoabl no3HaHus B xumMuu (14)

Hpez[MeT XUMMHU. Hay‘—IHBIC MECTOAbI ITO3HAHMUA BCIICCTB U XUMHNYCCKHUX siBjieHuM. Posb OKCIICPUMCHTA B TCOPHUH U XNMHH.



TEOPETHYECKHUE OCHOBbBI XUMHNHA
Tema 1. BaxkHelmue XuMu4YecKue MOHATUA U 32AKOHBI (2 4)

Atom. Xumuueckuid sseMeHT. M3oTombl. IIpocThie 1 ClI0KHBIE BENIECTBA.

3aKOH COXpaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS YHEPTUU NTPU XUMUUYECKUX PEAKIUAX, 3aKOH MTOCTOSHCTBA
cocTaBa. BenjecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

Tema 2. Ilepuoanyeckuii 3aK0H U MePUOAMUYECKAS CUCTeMa XUMUYecKHX djieMeHTOB /[. 1. MeHe/ieeBa Ha OCHOBE Y4Y€HUS O
CTPOCHUHU ATOMOB (4 1)

AToMHBIC opOUTaNH, S-, P-, d- u f-37eKkTpoHBI. OCOOECHHOCTH pPa3MEIECHHs IEKTPOHOB 10 OPOUTANIAIM B aTOMax MallbIX M 00JIb-
KX NEPUOAOB. DHEPreTUUECKUE YPOBHH, NOAYPOBHU. CBS3b MEPUOJAUYECKOTO 3aKOHA W MEPUOUYECKON CUCTEMbI XMMHUYECKUX 3Je-
MEHTOB C Te€Oopuel cTpoeHusi aToMOB. KOpOoTkuii U NJIMHHBIA BapUaHTHI TaOJIUIIBI XUMHYECKUX 3JeMeHTOB. [lonoxenue B nmepuoanye-
CKOM cucteMe xumuueckux 3neMeHToB . 1. MenaeneeBa Bogopoaa, TaHTAaHOUIOB, aKTUHOUIOB U KUCKYCCTBEHHO MOJYYECHHBIX 3JIEMEH-
TOB.

BaneHTHOCTB M BajieHTHBIE BO3MOKHOCTH aTOMOB. lleproanueckoe n3MEeHEHNE BaJIEHTHOCTH U Pa3MEpPOB aTOMOB.

PacuerHnsble 3agaun. BeraucieHus: Mmacchl, 00beMa WM KOJUYECTBA BEILIECTBA 10 U3BECTHON Macce, 00beMY WITM KOJIUYECTBY Be-

IICCTBa OAHOTO U3 BCTYIIMBIINX B PCAKIINUIO HJIN ITOJTYUYUBIIUXCA B PC3YJIbTATC PCAKIINH.

Tema 3. CTpoenne BemecTBa (4 4)

XuMudeckas cBsi3b. Buabsl 1 MexaHn3Mbl 00pa3oBaHUs XUMHYECKON CBs3u. MoHHas cBsa3b. Katnonsl u annonbl. KoBaneHTHas
HeToJispHasi CBA3b. KoBajieHTHAs MOJsIpHAS CBS3b. DJNEKTPOOTPULIATEILHOCTh. CTENEeHb OKUCIEHUs. Metajuinueckas cBsizb. Bomopoa-
Hasl CBsI3b. [[poCTpaHCTBEHHOE CTPOCHUE MOJICKYJI HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB.

THUIIBI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.



[TprarHBI MHOTOOOpA3HS BEIIECTB: U30MEPHSI, TOMOJIOTHS, JTIOTPOTIHS, U30TOTIHSI.

Hucnepcusie cuctembl. cTunHbIe pacTBOpbl. CIOCOOBI BRIpAXKEHUSI KOHIICHTPALIUU PACTBOPOB: MaccoBas JOJsl PACTBOPEHHOIO
BeIllECTBa, MOJIsIpHAsi KoHIleHTpalus. Kosmmonansie pacTBopbl. 307U, TEIH.

JemoHcTpamuu. MoJie I HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METALTHYECKUX KPUCTALUTHYECKUX pemeToK. Dddext Tunmams.
Mopenu MOJIeKyJT H30MEPOB, TOMOJIOTOB.

IIpakTuyeckast padora. [[puroroBieHre pacTBOPOB C 3aJaAHHON MOJIIPHOW KOHLIEHTPALUEH.

Pacuernble 3a1aun. Beruucienue maccel (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEAKINH, €CIIU JJIsl €r0 MOJyYeHUs JaH pac-

TBOD C ONPENECIEHHON MaCCOBOU J10JIEd UCXOIHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (8 1)

Knaccudukanus XuMu4ecKrux peakuii B HEOpraHUYeCKOM U OPraHNYeCKO XUMUMU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTh OT Pa3JIMUHbIX (PaKTOpPOB. 3aKOH JAEHCTBYIOIIMX Macc. JHeprus aktupanuu. Karanus u karta-
nmu3atopbl. OOpaTUMOCTh peakiuii. XuMuueckoe paBHoBecrue. CMeleHne paBHOBECHS 10T IEHCTBUEM Pa3IMUHbIX (akTopoB. [IpunImn
Jle Iarenbe. IIpor3BOACTBO CEPHOIM KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

OnexTponutryeckas aucconuaiys. CuibHble U caadble 3JeKTPOIUThl. KHCI0THO-OCHOBHBIE B3aUMOACHCTBUA B pacTBopax. Cpena
BOJHBIX PACTBOPOB: KHCJIasA, HEUTpasibHas, menouHas. MonHoe npoussenenue Boasl. Bonopoausiil mokazarens (pH) pactBopa.

['maposin3 opraHuyecKux U HEOPraHUYECKUX COCAUHECHUM.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEAKLIMM OT KOHIEHTPALMKA U TeMIeparypsl. Pa3ioxeHue nepokcuia BOAOPOaa B MPHU-
CYTCTBUH KaTanuzaTtopa. OnpeneneHue cpepl pacTBopa ¢ MOMOUIBI0 YHUBEPCAJIBHOIO HHIUKATOPA.

JlaGopaTopHble onbIThI. [IpoBenenne peakinii HOHHOrO 0OMeHa /7Sl XapaKTEPUCTUKU CBOMCTB 3JIEKTPOIUTOB.

IIpakTHyeckas padora. Bnusnue pa3nuuabix (pakTOpoB Ha CKOPOCTh XUMUYECKON PEaKIny.

Pacuyernsble 3agauyn. BeruncieHus Macchl (KOJIPI‘ICCTB& BCIIICCTBA, 06’b€Ma) MNpoAyKTa pCaKIuru, €CJIW M3BCCTHA MacCa HCXOOHOI'O



BEIIECTBA, COJICPIKAIIETO ONPENEICHHYIO OO MPUMECEH.

HEOPT'AHNYECKAS XUMMUA (13 yacos)
Tema 5. MetaJibl (6 1)

[TonmoskeHne MeTayuIOB B MEPUOAMYECKON cucteme xumuueckux snemeHToB JI. M. MennpeneeBa. OOmiue CBOWCTBA METAJLIOB.
DNEKTPOXUMHUECKUI Psiji HAMPsHKeHU MeTaimioB. O01Me crnocoObl MOMYyYeHUsT METAJUIOB. DJIEKTPOJIU3 pacTBOPOB U paciuiaBoB. [1oHs-
THE O KOPPO3uU MEeTAILIIOB. CIOCOOBI 3aIIUTHl OT KOPPO3HH.

O0630p MeTaIOB TJIABHBIX MOATPYII (A-TpyIIN) NEPUOTUYECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB.

0630p MeTamIoB MoOouYHbIX noArpynn (b-rpymm) nepuoanyeckol CUCTEMbl XUMHUYECKUX 3JIEMEHTOB (M€Jlb, IIMHK, TUTaH, XPOM,
’KeJe30, HUKEJb, TIaTHHA).

CmuiaBel METANIOB.

Okcuabl U TUAPOKCUIBI METAIIOB.

Jdemoncrpanun. O3HakoMJIeHHE ¢ 00pa3laMi METAJIOB U UX COCIMHEHUH. B3anMoelicTBUE MIEIIOYHBIX U HIEI0YHO3EMETbHBIX
METaJIOB C BOJIOM. B3anmoeiicTBue Meaiu ¢ KUCIOPOAOM U cepoil. DiekTpoin3 pactBopa xjopuaa meau(Il). OneiTel 1o KOppo3uu Me-
TaJIJIOB M 3AILMTE OT HEE.

JlaGopaTopHblie onbIThI. B3anMoieiicTBHE ITMHKA U jKeJie3a C pacTBOPAMU KUCJIOT M Iejiouei. 3HaKOMCTBO ¢ oOpasiiaMu MeTal-
JIOB ¥ MIX pyJiaMu (paboTa ¢ KOJUIEKIHSIMHU).

Pacyernbie 3agaum. PacdyeTsl 10 XUMHUYECKUM YPABHEHUSM, CBSI3aHHBIE C MACCOBOM JIOJIEH BBIXOJIA MPOYKTa PEAKIIUU OT TEOPE-
TUYECKU BO3MOXKHOTO.

Tema 6. Hemeraminl (7 4)

O630p CBOMCTB HeMeTaJIOB. OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA THUIIMYHBIX HEMETAJIJIOB. OKCI/II[IJI HEMCTAJIJIOB U KH-



CJI0pOACOACPKAINC KNUCIIOTHI. BOI[OpOI[HBIe COCIUMHCHUA HEMCTAIIIOB.

JMemoncTpamun. O6pa3isl HemeTamoB. O0pasibl OKCUI0OB HEMETAIOB U KUCJIOPOJICOAEpKAIIMX KUCIOT. ['opeHue cepsl, doc-

dopa, xenesa, MarHus B KUCIOPOJIE.

JlabopaTtopHble onbIThI. 3HAKOMCTBO C 00pa3saMy HEMETAJLUIOB M MX MPUPOJHBIMH COCAMHEHUSMU (pabdoTa C KOJJIEKLIHSIMHM).

Pacnio3naBanue XyopuioB, cyib}aroB, KapOOHATOB.

Tema 7. Xumus v ’KU3Hb (2 1)

TemaTnueckoe IJIAHUPOBAHME IO XUMHUH

10 kmmacc (1 yac B HezieH0)

Ne Koumuecr- IIpumeyanus
Tema XuMu4eckui Ba3oBble eTHHHIBI KommnerenTHo- BO 4aCOB JlaTa
IKCIEPUMEHT (3YH) CTHU
YV, OYYH)
Tewma 1. Teopust XUMHYECKOTO CTPOEHUSI OPTaHUYECKHUX COECITMHEHMIA.
DeKTpOHHAas MPUPO/Ia XUMUUECKUX CBsA3eH. (4 yaca)
1 IIpenmer u 3amaun JleMoHCTpanus: 3HATh ONPEJEIICHNE OpraHuye- | YMeHus ycra- 1

OPraHUYEeCKOU XH-
MUHU. 3HAUYEHHUE Op-
TaHUYECKON XUMUU.
OCHOBHBIE TOJIOXKeE-
HUS TEOPUH XUMH-
YECKOT'O CTPOCHHUS
A.M. bytneposa

oOpa31bl OpraHu-
YECKHX BEILECTB

CKOM XMMUH, YTO U3Y4aeT JaH-
Has HayKa.

3HaTh pa3ianyuue MEeXy OpraHu-
YECKUMH U HEOPTAaHUUECKUMU
BEIECTBAMH, 0COOEHHOCTIIMH
CTPOEHHUSI U CBOMCTB OpT. Be-
IIECTB. 3HATh 3HAYEHUE OpT.
XAMHUU

HaBJIMBATb IIPH-
YHUHHO-
CICACTBCHHBIC
CBA3HU




DneKTpoHHas MpH-
poJla XUMHYECKUX

CBsA3€H B OpraHuye-
CKHX COCIMHECHUAX

JleMoHcTpanus:
1apOCTEPIKHEBBIC
MOJEJIH aTOMOB

3HaTh 3HaYEHUE TEOPUH U OC-
HOBHbIE HalpaBJIeHUs €€ pa3BU-
tusi. UMeTh npencrasieHune 00
M30MEPUH U U30Mepax Kak oJi-
HOW U3 MPUYHUH MHOTOOOpa3us
opr.

B-B. YMETb 3aMUCHIBATH CTPYK-
TypHbIe (GOpPMYIIBI OpPT. B-B
(MOTHBIE U COKpAIIEHHBIE),
OTPEENATh U30MEPHI.

YMeHus ycra-
HaBJIMBATh MPU-
YHMHHOCIIE/ICT-
BEHHBIE CBA3H,
CpaBHUBATh,
000011aTh, Mpo-
BOJIUTH aHAJIO-
THIO

Knaccudukamus op-
TaHWUYECKHUX COCITH-
HEHUI

3HaTh KaK 00pa3yeTcs KoBa-
JICHTHAs CBSI3b, CIIOCOOKI €€ pas-
pbIBa.

Tema 2. IIpeneabHbie yrieBoa

opoabI (ATKAHBI)

DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE AJIKaHOB,
TOMOJIOTUUECKUI
PAIl ATKAHOB.

JleMoHcTpanus:
IapOCTEP>KHEBBIE
MOJICIIA MOJIEKY-
JBI METaHa
JlaGopartopHbIit
OTIBIT; U3TOTOB-
JICHHUE MOJeIIer
MOJIEKYIT ajiKa-
HOB(TUJTACTHIIHH )

3HaTh ONpEEICHUE OpraHnuyde-
CKOM XMMHH, YTO U3y4aeT J1aH-
Has HayKa. 3HaThb pa3IMune Me-
KAy OPraHUYECKUMU U HEOpra-
HUYCCKUMH BCUICCTBAMH, OCO-
OEHHOCTSIMH CTPOCHUS U
CBOICTB OpTI. BEIIECTB. 3HAThH
o011y10 GopMyIy aJKaHOB.
3HaTh 3Ha4Y€HHE Opr. XUMUHU

YMenus ycra-
HaBJIMBAaTh TPHU-
YUHHO-
CIIEICTBCHHBIE
CBSI3U

duznueckue u xu-

JleMoHcTpanus: -

YMeTh xapakTepu3oBaTh (hu3H-

YMeHus ycra-




MHUYECKHE CBOMCTBA
ankaHoB. [Tomyue-
HUE U IPUMEHEHUE
AJIKaHOB

MIpUMEpPHI yTIie-
BOJIOPOJIOB B pas-
HBIX arperaTHbIxX
COCTOSTHUSIX;
MpOTIaH-
OyTaHOBasi CMECh
JUISL 32KUTAJIOK,
OeH3uH, napaduH.

YECKUE U XUMHUYECKUE CBOMCTBA
METaHa, UCIIOJIb30BaTh 3HAHUS U
yMeHus 6e3onacHoro oodparie-
HUS C TOPIOYMMH BEIIECTBAMHU.
3HaTh 00JIACTH PUMEHECHHSI aJl-
KaHOB. 3HATh CIIOCOOBI TIOTy4e-
HUS AJIKAHOB

HaBJIMBATb IPH-
YHUHHO-
CICACTBCHHBIC
CBiA3HU

KonTtposnsnas pabo-
Ta 10 TeMe: AJIKaHbI

3HaTh 00J1IaCTH IPUMEHEHHS aJl-
KaHOB. 3HATh CIIOCOOBI TTOJTyYe-
HUsSI QJIKAHOB

Tema 3. HenmpeneabHble YIJ1eBOA0OPOIbl AJTKEHbBI, ATKATUEHbI, AJIKHHBI)

DNEKTPOHHOE U JleMoHCTpanus: 3HaTh ONpe/elIeHNE Helpeaenb- | YMeHus ycra- 1
MPOCTPAHCTBEHHOE | TaOJMIlA alKeHbl | HBIX psijia STHIIEHA, OOIIYI0 HaBJIMBATH MPU-
CTPOCHHE AJIKECHOB, dopMmyiy. YMeTh 00BSACHATH YUHHO-
TOMOJIOTUYECKUI o0pa3oBaHHE G- U M-CBSA3CH, UX | CJIEICTBEHHBIC
pan ankeHoB. Ho- 0COOEHHOCTH, 3aIMChIBATh MO- CBSI3H
MEHKJIaTypa U U30- JEKYJSIpHBIC, CTPYKTYPHBIE,
MEpHS ATKEHOB. 3JIEKTPOHHBIE (POPMYIIBI, 000-

3Ha4yaTh pacHpeesIeHue dIIeK-

TPOHHOM IJIOTHOCTH B MOJIEKY-

Jie. YMeTh Ha3bhIBaTh BEMIeCTBa

psiza STUIIEHA 110 CUCTEMaTHyde-

CKOU HOMEHKJIaType U IO Ha-

3BaHHIO 3aITUCHIBATH (DOPMYIIBIL.

3HaTh YETHIPE BUAA H30MEPUH

JUIs1 TUJIEHOBBIX, YMETh COCTaB-

JTh (HOPMYITBI PA3IMYHBIX U30-

MEpOB, Ha3bIBATh UX.
dusnuecKue u Xu- JlemoHCTpauus: 3Harh pU3MUecKre U XUMHUYe- YMenus ycra- 1
MHUYECKHE CBOMCTBA | TOpPEHHE ATUJIEHA, | CKHE CBOMCTBA aJIKCHOB. YMETh | HAaBJIMBAThH MPH-
ankeHos. [Tomyue- B3aUMOJICHCTBUE | 3aMMCHIBATh YPABHEHUS pPeaK- YUHHO-

HUC U IPUMCHCHUC
AJIKCHOB.

ATUJICHA C OpOM-
HOW BOJIOH, pac-
tBOpoM KMnO4
OO6pa3siel u3e-

IMH, TOKa3bIBAIOIUX XUMHYE-
CKHE CBOMCTBA AJIKCHOB. 3HATH
MPAKTUIECKOE IPUMEHEHHE,
CIIOCOOBI TIOJTYYCHHS.

CJI€ICTBCHHbBIC
CBSI3H, CPaBHH-
BaTh, 00001IATh,
MIPOBOIUTH aHA-




A U3 ITOJIUDTH-
JIeHA.

JIOTHUIO

9 [lonsTue o nueHo- JleMoHcTpanus: 3HaTh ONpPE/EIICHNE AUEHOBBIX | YMEHus ycra-
BBIX YIJIEBOJOPOJOB. | OTHOLICHHE Kay- | YIJIEBOAOPOIOB, 001IyIO (hop- HaBJIMBATh [IPU-
IIpuponubiil Kay- YyKa ¥ PE3UHBbl K | MyJly, XHMHYECKHE CBOWCTBA, YUHHO-

YyK. OpPraHUYECKUM 00J1acTH IPUMEHEHUs. Y METh CJIECTBCHHbBIE
pacTBOPUTEIISIM. | 3alUCHIBATH CTPYKTYpHBIE (Op- | CBSI3U
MyJIbl JUEHOBBIX, COCTABIIATh
(bopMyIbl ©I30MEPOB, HA3HIBATh
WX, 3alIChIBaTh YPABHEHMSI pe-
aKILIMH, 10Ka3bIBAIOIIUX XUMU-
4EeCKHE CBOMCTBA YIJIEBOJOPO-
JIOB psifia TMEHOBOTO psija.
3HATh CTPOEHUE U CBOMCTBA U
IIPUMEHEHNE HAaTypaJIbHOTO
Kay4yKa.

10 CemuHap «AnkuHsbl. | JleMoHCTpanus: 3HaTh ONPEEIICHNE AIIKUHOB, YMenus ycra-
CrpoeHnue MoJieKy- | TaOnMIa alKkUHBl | o0IIyro popMyily. YMEThb 3allu- | HaBIMBATh IpPU-
JIpl aneTuiieHa. I'o- CBIBATh CTPYKTYPHbIE QOPMYJIBl | YUHHO-
MOJIOTUsl, U30MEPH, rOMOJIOTOB all€THJIEHA, HAa3bl- CIIEICTBEHHBIE
HOMEHKJIaTypa, BaTh UX. CBSI3M, CPABHHU-
CBOMCTBA U MIpUMeE- BaTh, 0000IIATh,
HEHUE alleTUICHAY. MIPOBOJUTH aHA-

JIOTHIO
Tema 4. ApoMaTH4yeCKHe YIJICBOAOPOABI

11 DNEKTPOHHOE U JleMoHCTpanus: 3HaTh ONpEJEIICHNE apoMaThue- | YMEHus ycra-
IPOCTPAHCTBEHHOE | OEH30J Kak pac- | CKUX yIJI€BOJOPOJIOB, CTPOCHHE | HABJIMBAThH MPH-
CTPOEHHUE MOJIEKYJIBl | TBOPUTEIND MOJIEKYJIbI O€H30I1a, CIIOCOObI YUHHO-

6ensona. M3omepus
¥ HOMEHKIIaTypa
TOMOJIOTOB O€H30I1a.

OTHOIIIEHNE OCH-
30J1a K pPacTBOPY

KMnQOy4

ropeHue 0eH3oua
HUTpOBaHUE OCH-
3071a.

€ro MoJy4eHus! U 00JacTH Mpu-
MEHEHHS. YMETh OOBSACHATE
CBOMCTBA OEH30J1a Ha OCHOBE
ero CTPOCHHS, 3aITUCHIBATh
YpaBHEHHUS PEaKIUii, TOKa3bI-
BaIOIINX XUMUYECKHUE CBOMCTBA
Oensoia. IMers MOHATHS O S10-
XUMHKATaX, YCIOBHIX UX HC-

CIIEICTBEHHEIE
CBSI3U




[OJIb30BAHUS B C\X HA OCHOBE
TpeOOBaHUI OXpaHbI IPUPOJIBI.

12

CaoiicTBa OcH30J1a.
I'omonoru 6eH3oina,
UX CBOWCTBA U IMPHU-
MEHCHHUE.

3HaTh KIaCCU(PHUKAIHIO YTICBO-
JIOPOJIOB. YMETh CpaBHUBATh
COCTaB, CTPOCHHE, CBOMCTBA
BCEX U3YUCHHBIX PSJIOB YIIICBO-
JIOpOJIOB, YCTAaHABJIUBAThH IIPHU-
YHHHO-CJICJICTBCHHBIC CBSI3H
(coctaB—cTpOeHue—
CBOWCTBa—TIPUMCHEHHUE).
YMeTh pa3bsACHATh HAa IPUMEPAX
NPUYMHBI MHOTOOOpa3us opra-
HUYCCKHX BCUICCTB, MAaTCpHUaJlb-
HOE €IMHCTBO OPTaHUYECKUX U
HCOPTaHNYCCKUX BCIICCTB.
YMeTh NPUBOAUTH IPUMEPHI U
COCTaBJIATb XUMHUYCCKUC pCaK-
IIUH, PACKPBIBAIOIIME F€HETHYe-
CKHE CBSI3M MEXKIy YTIIEBOJ0PO-
JaMH pa3TUYHBIX TOMOJIOTHYe-
CKUX pAJIOB.

YMenus ycra-
HaBJIMBATh [IpU-
YUHHO-
CJIECTBCHHbBIE
CBA3U

Tema S. IlpupoaHble HCTOYHUKH MOJYYEHUS YIJIEBOAOPOI0B

13

[IpupoaHsIi U MO-
NyTHbIE HEPTSIHbBIE
rasbl, UX COCTaB U
HCIIOJIb30BaHUE.

JIaGopaTopHbIii
OTIBIT: paboTa C
KOJUIEKLUEH IIpH-
POJIHBIX UCTOY-
HUKOB U TIPOAYK-
TOB UX Iepepa-
OOTKH.

3HaTh COCTaB MPUPOIAHOTO U
MOMYTHOTO Ta30B, 00JIACTH UX
MPUMEHEHHUSI. Y METh COCTaBIISITh
YPaBHEHUs XUM. PEAKLUM, OT-
pakarIUX MpeBpallleHus yriie-
BOJIOPOJIOB. 3HATh OCHOBHBIE
MECTOPOKJIEHUS MPUPOTHOTO
rasa

YMeHus ycra-
HaBJIMBaTh MpHU-
YHHHO-
CJIEZICTBEHHBIE
CBS3U

1

14

Hedtb u e€ nedre-
npoaykrthl. [Iepe-
ronka Hedtu. Kpe-
KUHT HEPTH.

JleMoHcTpanus:
MoJieTb HedyTerne-
pEroHHOH ycTa-
HOBKHU.
JIaGopatopHsble
OTIBITHI: 03HAKOM-

3HaTh COCTAB M CBOMCTBA HE(-
TH, He(TEPOYKTHI U 00IACTH
ux npumeHenus. Umeet npen-
CTaBJICHUS 00 OKTAaHOBOM YHCIIE,
JIETOHALIMOHHOW CTOMKOCTH
OEH3UHOB. YMETh OOBSICHITH 110

YMeHus ycra-
HABJIMBATh MPHU-
YUHHO-
CJIE/ICTBEHHBIC
CBSI3U, CPABHU-
BaTh, 0000IIATh,




JIEHUE C TIPOIYK-
Tamu HedTenepe-

CXeMe TPOIIECC MEePErOHKH Hed-
TH. 3HaTh OCHOBHBIC HAIPaBJIc-

MNpOBOAUTL aHa-
JIOTUIO

paboTKu HUS pa3BUTHUS HedTenepepada-
TBIBAIOLIEH IPOMBIIIIEHHOCTH B
CTpaHe, MECTOPOXKICHUS He(TH.
15 KoHnTtpoinbHas pabo-
Ta I10 TeMe «YTIe-
BOJIOPOJIBI»
‘ Tema 6. CiupThl M QeHOJIbI
16 [Ipenenbubie ogHo- | JlemoHCTpanus: 3HaTh ONpe/esieHue CIIUPTOB, YMenus ycra-
aTOMHBIE CITUPTBHI: KOJINYECTBEHHBIN | COCTaB M CTPOCHUE; CYLTHOCTb HaBJIMBATh MpU-
CTpPOEHHE, CBOMCTBA, | OIBIT BBIJCJIICHUE | BOJOPOJIHOM CBSI3U U €€ BIIUS- YUHHO-
HOJIy4EeHUe U HO- BOJIOPOJIa U3 3TU- | HUE Ha (U3NYECKHE CBONCTBA CJIEZICTBEHHBIE
MEHKJIaTypa. JIOBOTO CIIUPTA CIUPTOB. YMETh COCTABIIATH CBS3U
MOJIEKYJISIPHBIE, CTPYKTYPHBIE U
AJIEKTPOHHBIE (POPMYIIBI CITUP-
ToB. [loka3biBaTh pacnpenene-
HHE JIEKTPOHHOM TJIOTHOCTH B
MOJIEKYJIE. Y METh COCTaBJIATh
(b opMyIIBI ©30MEPOB Y CIIUPTOB,
Ha3bIBaTh UX 110 CUCTEMaTH4e-
CKOI HOMEHKJIaTYpE.
17 MHoroaToMHbIe JleMoHCTpanus: 3HaTh OINpPEAEIEHUE MHOTO- VYMmenus ycra-
CHUPTHI. DTUIICHT - B3alMOJICIICTBUE | aTOMHBIX CIUPTOB. VX npeacra- | HaBIMBaTh NpU-

JIMKOJIb, TIIULEPHH.
CaoiicTBa, npuMe-
HEHHE.

TJIMIEpUHa ¢ Ha-
TpHEM.
JlaGopaTopHsble
OTIBITHI: PacTBO-
peHHe TIUIEepHHA
B BOJIC I PEAKIIUs
€ro ¢ TUJPOKCH-
nom menu (II).

BUTEJIEH. 3HaTh COCTaB, CTPOE-
HHE, CBOMCTBA U IPUMEHEHHE
[JIMLEPUHA U STUJICHTIIUKOJIS.
YMeTh 3anuchIiBaTh YpaBHEHUS
peakiuii, OTpakaroIIuX XUMHU-
YECKHUE CBOMCTBA MHOT0aTOM-
HBIX CIIUPTOB. Y METH CPAaBHU-
BaTh CBOMCTBA OJJTHOATOMHBIX 1
MHOT'0ATOMHBIX CIIUPTOB. 3HATH
MIPUYUHBI CXOJICTBA U Pa3JINYUA.
YMeTh NpOBOAUTH KaUECTBEH-
HYIO PEAKLIHIO C TUAPOKCHIOM
menu (I1).

YHUHHO-
CJIEACTBEHHEIE
CBSI3U




18 ®enoin. Ctpoenue JemoHcTpauus: - | 3HaTh OMNpe/esIEHUE, COCTaB, YmMenus ycra- 1
MOJIEKYJIbI, CBOMCTBA | paCTBOPUMOCTD CTpOEHHE, CBOICTBA U MTPUMe- HABJIMBATh MPHU-

Y IIPUMEHEHHUE. ¢denona B Boze HeHue (eHona. YMeTb YUHHO-

IpU OOBIYHOM JI0Ka3bIBaTh B3aUMHOE BIIUSIHUE | CJIEICTBEHHBIE
TeMIeparype u aTOMOB B MoJieKyJie (heHoJIa U CBSI3U
[IPU HarpEeBaHUM; | MOJTBEPKIATh COOTBETCTBYIO-

- BBITECHCHHE IIUMH YPaBHCHHUSIMH PEAKITUH.

¢denona u3 ¢peHo- | YMersb npeacka3biBaTh CBONCTBA

TsiTA HATPUS (heHOIIa HA OCHOBE €r0 CTPOCHUS
YrOJIbHOM KUCIIO- | M 3alUCBIBATh YPABHEHUS pPeak-

TOH. nuid. YMeThb onpenensitb GeHomn
JIaGopaTtopHbie 10 XapaKTEPHBIM PEaKILIHUsIM.

OIBITHL: B3aMO- | IMeTh mpejcraBieHue 00 oxpa-
neiictBue peHona | He OKpY’Kalolleil cpeabl OT

¢ OpOMHOI1 BOJION | MPOMBIIIJIEHHBIX OTXO/I0B, CO-

Y PacTBOPOM Ille- | Aepxamux GeHo.

JIOYH.

19 I'enetnueckas cBs3b [ToBTOPUTH M 3aKpenUTh MONY- | YMEHHus ycra- 1
MEX]Ty CIIUPTAMH, YCHHBIC 3HAHUS, YMCHUS U Ha- HABJIMBATh TPHU-
¢dbeHooM U yrieBo- BBIKU TP U3YYCHUH JAHHOU YHHHO-

JIOPOJIaMHU. TEMBI CJICJICTBEHHBIC
CBSI3H, CPaBHU-
BaTh, 0000IIATE,
MPOBOAMTH aHa-
JIOTHIO
| Tema 7. Alibierubl 1 KETOHbI U KAPOOHOBbIE KHCJIOTHI
20 Kap6oHoBBIE co- JlaboparopHbie 3HaTh ONPE/ICIICHUE aJIbJICTH- YMmeHus ycra- 1
€IMHEHUS - allbJIe- | OMBITHI: JIOB, CTPOEHUE MOJIEKYJIbI, CIIO- | HABIUBAThH MPH-
THJIBI B KETOHBI. OKHCJICHUE MY- COOBI MOTy4YCHHS, 00JIACTH MPU- | YUHHO-
CBoiicTBa ¥ MpuMe- | PaBBUHOTO M YK- | MEHEHUS YKCYCHOTO U MypaBb- | CJIEICTBEHHBIE
HEHUE alTbJICTU/IOB. | CYCHOTO ajbJIe- WHOTO aJIbJICTHU/IOB CBSI3U
TH/1a OKCUIOM YMeThb COCTaBIATh CTPYKTYP-
cepeOpa u THIPO- | HBIe GOPMYJIIBI ATBIACTHIOB, Ha-
kcugom Meau(Il) | 3eI1BaTh Mo cucTeMaTUYECKOM
OKHCJICHUE CIIUP- | HOMEKJIaType.
Ta B QJIbJIETH]
21 KapGoHoBsbie ku- JleMoHCTpanum. YMeTh T0Ka3bIBaTh XUM. CBOW- | YMEHHS ycTa- 1




cinortsel. [Ionyuenue,
CBOWCTBA U IIpPUMeE-
HEHUE OJJHOOCHOB-
HBIX TIPeeIbHBIX
KapOOHOBBIX KHU-
CJIOT.

B3aumoneiicteue
MeTaHals (3TaHa-
JI51) C aMMHUAYHBIM
pacTBOPOM OKCH-
na cepeopa(l) u
THIIPOKCHUIA Me-
(1)

CTBA alIbJICTU/IOB, 3AIHCHIBATH
ypaBHEHUS peaKIuil.

HaBJINBAaThb HpI/I-
YMHHO-
CJIEICTBCHHbBIC
CBSI3H, CpPaBHH-
BaTh, 00001aTh,
IPOBOIUTH aHa-
JIOTHIO

Tema 8. Ciioxknbie 3¢pupbl. XKupsbl.

22

CrnoxHuble 3¢upsl:
CBOMCTBA, NOJIy4e-
HUE, IPUMEHEHHE.
Kupsl. Ctpoenue
#&upoB. JKupsl B
npupoae. CBoiCTBa.
IIpumeHenue.
Motronue cpeacTna.
Pewenune 3anau.
O0001menne

JleMoHCTpanus:
MOJIy4eHUe U30-
OyTHII0BOrO 3(PhU-
pa yKCyCHOM KH-
CIIOTBI
JlaGoparopHbie
OTIBITHI.
1.PacTBOpHMOCTB
KHUPOB, J0Ka3a-
TEJBbCTBO

UX HenpeaeabHo-
ro Xapakrepa,
OMBUICHHUE KH-
pos. 2. CpaBHe-
HUE CBOWCTB MBI-
J1a ¥ CHHTETHYe-

3HATh ONPEIEIICHNUE CIOKHOTO
a¢upa, CTpoeHue, CBOICTBA, 0-
Jy4eHHUE U IPUMEHEHHE. Y METh
COCTaBJISATh (GOPMYJIbI, HA3bIBATh
UX. YMETh 3aIUCBIBATh ypaBHE-
HUE THAPOIH3a U dTepruduKa-
1IMH, 3HaTh YCIIOBUS OCYLIECTB-
JICHUS 3TUX PEaKIUil.

3HaTh ONpPEJEIICHNE KUPOB, UX
KJIaCCU(UKALIUIO, CTPOCHHE,
CBOMCTBA.

YMeTb 3anuchIBaTh CTPYKTYp-
HbIe ()OPMYIIbI, YpaBHEHHS TH/I-
posm3a xKupa 1 00pazoBaHue
ero. 3HaTh KaK MPOUCXOIUT
IIPEBpALICHNE KUPOB MUIIH B

YMeHus ycraHaB-
JMBATh TPUIHNHHO-
CJI€ZICTBEHHBIE CBSI-
3M, CpPaBHHBATH,
0000111aTh, MPOBO-
JIITH aHAJIOTHIO.




CKHX MOIOIINX
CpeACTB. 3HAKOM-
CTBO C o0Opa3Lamu
MOIOIIIUX CPEJICTB

opranusme. Imets npencrasiie-
HUE O 3aMEHE MUIIEBBIX JKUPOB B
TEXHUKE HETHILEBBIM ChIPHEM.
3HaTh HeKoTOpbIe BUAbl CMC,
BOIIPOCHI 3aIUTHI OT 3arpsi3He-
aun CMC.

23 | KonTtponbHas pabo-
Ta 10 Te-
MaM: AJIKCHBI; AJIKH-
KH-
Hbl;ApoMaTHyecKue
YIIEBOIOPOIbL;
24 I'moko3a u caxapo- | JlemoncTparus: 3HaTh KJIACCU(DUKALUIO YTIIEBO- | YMCHHS YCTaHAB-
3a. CTpoeHue MoJie- | B3aUMOJICHCTBUE | OB, COCTaB, CTPOCHUE. JUBATh NPUIHUHHO-
KYJIbI TJIFOKO3BI. TJIFOKO3BI C OKCH- CJICICTBEHHBIE CBSI-
CBoiicTBa TTIOKO3bI | JJIOM cepedpa 31
U caxapo3bl, UX
MIpUMEHEHHE.
25 Kpaxman u nemtto- | JlemoncTparus: 3HaTh COCTaB, CTPOCHHE, CBOM- | YMEHUs yCTaHAB-
no3a. Haxoxnenue | rufpoiu3 LEJUIo- | CTBA KpaxMajsa M LEeJUTI0JI03bl B | JINBaTh IPUYMUHHO-
B MIPUPOJIE, CBOMCT- | 103kl JJabopaTop- | cpaBHEHUHU. CJICZICTBEHHBIE CBS-
Ba U IPUMEHEHUE. HBIE OTIBITHI: 3HaTh 00JACTH IPUMEHEHHUSI 110~ | 3U
1.B3auMOJENCTBU | JINCAXapHUJIOB, 3HATh KAYECTBEH-
€ Kpaxmaia ¢ Ho- | HyIO peakIIMIO Ha KpaxMma, rpe-
nom. ['maponus BpaIleHHs KpaxMmaJia IHIIN B
Kpaxmaina OpraHu3Me.
26 KounTponbHnas pado-

Ta M0 TeMaM:
Kap6oHoBsI kucio-
TBI; AJbJACTH]IBI U
KkeToHbl; CIIOKHEIC
3(UPHI U KUPBHI;
VYreBoanl.




Tema 10. ASOTCOAEPKAIIIUME OPTAHUYECKHUE COEJIMHEHUSA

27 AMMHBI 3HaTh onpeereHue Kiacca YMmenus ycranas-
aMMHOB, CTPOCHHE, CBOICTBA, JMBaTh IPUYMH-
IIPUMEHEHHE. HO-CJIC/ICTBEHHBIE
VYMeThb COCTaBNIATh CTPYKTYPHBIE | CBSI3U
Y 3JIEKTPOHHBIE (OPMYJIBI, Ja-
BaTh Ha3BaHUA. YMETh COCTaB-
JSATh YpPaBHEHHsI PEaKINid, Xa-
PaKTEpU3YIOIUX XMM. CBOMCTBA
aMHHOB, CPABHHUBATh MX CO
CBOWCTBaAMM aMMHaKa, yKa3bl-
BaTh MPUYMHY CXOJICTBA U pa3-
T4

28 AMUHOKHCIIOTHI. 3HaTh ONpe/eNieHNe AMUHOKUC- | YMEHHSI yCTaHaB-
JIOT, CTpOEHHE, CBOMCTBA, IPU- | JINBATh MPUUUH-
MEHEHHE. HO-CIIE/ICTBEHHBIC
YMeTb 3anuchiBaTh CTPYKTYp- CBSI3U, CPAaBHU-
Hble (OPMYIIBI, COCTABIATh U30- | BaTh, 0000IIATS,
MEpHI, JaBaTh Ha3BaHUs . YMETh | MPOBOIMUTH aHa-
COCTaBJIATh YPABHEHUS peaKkluil, | JOTHIO
XapakTepu3yromux XxuM. CBoi-
CTBa aMUHOKHUCIIOT, JJOKa3bIBaTh
X aM(OTEPHOCTb

29 Benku . [TonsTre 06 | 3HaTh COCTaB OEJIKOB. | VMenus ycranas-




a30TOCOAEPIKALINX
reTepOLKIMYECKUX
COEIMHEHUSX.

YMeTb cOCTaBIsATh YpaBHEHUS
peakiuu o0Opa3oBaHHE MPO-
CTEHIINX JTUTIETITUIOB U UX TU/I-
poinsa

JIMBATh IPUYHH-
HO-CJICCTBEHHBIC
CBSI3H, CPABHH-
BaTh, 0000IIATh,
MIPOBOJIUTH aHA-
JIOTHIO

Tema 11. Cunt

€CTUYCCKHUE TMMOJIUMEPLI

30 [TonsiTue 0 BHICOKO- 3HaTh OCHOBHBIE MOHSATHUS XU- YMEHHE BBIICIATH
MOJIEKYJISIPHBIX CO- muu BMC rJ1aBHOE, COCTaB-
eAMHEHUSX YMeTh COCTaBIISITh PEaKLUU MO- | JIATh IUIaH JEKIUU

JMMEPH3AINH U TIOJIMKOH/ICHCA- | ¥ Te3HCHI
02071

31 [TpakTuueckas pabo- | JlabopaTtopHbie 3HaTh 00JaCTH IPUMEHEHHUSI COCTaBJISITh CXe-
Ta 1o reme: Pacro- OTIBITHI - paboTa BMC Ha ocHOBe UX CBONCTB MBI, JIeJaTh yMO-
3HaBaHHE MJIACTMACC | C KOJUIEKIIUEH 3aKJIFOUEHUS, BbI-
Y BOJIOKOH. macTMace, BoJIo- BOJIBI.

KOH, Kay4yKOB
32 Xumus u 3n0poBbe | OOpasibl Jekap- | 3HAKOMCTBO ¢ 00pa3lamu Jie- YMeHus cpaBHU-
CTBEHHBIX Ipena- | KapCTBEHHBIX NPEnapaToB J10- BaTh, 000011aTh,
paToB JOMAITHEH | MalTHEeW U MEAUIIMHCKOM anTe- | BhICKa3bIBaTh CY-
1 MEIHUITMHCKON YyeK, KOCMETHYECKHUX 30JIeH U JKIeHHUE O CBOM-
anTeyek, KocMe- | renei. CTBax BEILECTB Ha
THUYECKHX 30JIEH U OCHOBE HX CTpOE-
rejei. HUsI U HA000pOT
Tema 12. Xumusi v KU3Hb.
33 XHUMHYECKOE 3a- OO6pa3ipl MOIO- | 3HAKOMCTBO € 00pasliaMu MOIO-
IPS3HEHHUE OKPY- IUX U YACTANIMX | IUX U YUCTSIIAX CPEJICTB
JKArOUIEN CpebI CpelICTB
34 HroroBast koH-

TpoJsibHas paboTa 3a
Kypc 10 kmacca




TemaTnyeckoe NJIAHUPOBAHUE 0 XUMUH
11 knacc (1 yac B Heneno)

Ne Tema 3ansaATHSA Kouaunuect- IIporuo3upyemsblii pe3yabTar JdemoHcTpauus [arTa nposene- IMpumevanus
ypo BO 4acoB OopartHas cBs3b HUSA JdomamHue 3aganust
Ka
Metoabl no3Hanusi B xumuu (1 yac)
1 Ipeamer xumun. Ha- 1 YMeTb 00BSACHSATH XUMUYECKUE SIB- AHanu3 v CUHTE3 Koncnekr

quﬂe METOAbI IMO3HA-
HUA BellecTB M XUMH-
YyecKHX SABJICHMUIA.

nenus. [Ipoucxoxsmue B npupoae,
OBITY; OIPEIENATh BO3MOXHOCTH
MPOTEKAHUS XUMHYECKHUX TpeBpa-
IIEHUI B pa3IMYHbIX ycioBusax. Ha-
6JIIOI[3.TI>, OMMUCBIBATH SKCIICPUMCHT,
IIPOBOJINTH PacUeThl HA OCHOBE

XUMHUYECKUX BC-
meCTB




| bopmyi 1 ypaBHeHUI peaKIuL.

Tema 1. Basicneitiuue xumuveckue noHamusa u 3axousl (2 uaca)

2 XUMUYECKHUM DJICMEHT. 1 3HaTh: XUMUYCCKHI 3JIEMCHT; aToM, §1
N3otomsl. MOJIEKYJIa, OTHOCUTEJIbHAsi aTOMHas
U MOJICKYJISIpHAsT MacChl, U30TOIIBI,
COBPEMEHHbIE  NPEJCTABICHUA O
CTPOCHHE aTOMOB.
YMeTb: omnpenenarh BaJIEHTHOCTb U
CTENEHb OKHUCJICHHUS XUMHUYECKHUX
AJIEMEHTOB.
3 3aKOH COXpaHEHMsI Mac- 1 3HaTh OCHOBHBIE 3aKOHBI XMMHUU: CO- §2
Chl BEIECTBA. 3aKOH XpaHEHUsI MacChl BEIIECTB, MOCTOSH-
MOCTOSIHCTBA ~ COCTaBa cTBa cocraBa. [loHMMaTh U 3amUCHI-
BEIIECTB. BemectBa BaTh XUMHYECKHE (opMyiBl Be-
MOJIEKYJIIPHOTO M He- LIECTB.
MOJIEKYJISIPHOTO  CTpOE- YMeTp onpenensitb KaueCTBEHHBIA U
HUSA KOJIMYECTBEHHBII COCTAaB BELIECTB
no ux ¢GopMmyiaM U MPUHAIIIEKHO-
CTH K TIPOCTHIM WUJIU CJIO’KHBIM Bellle-
CTBaM.
Tema 2. llepuoduueckuii 3aKoH u nepuoduyeckan cucmema xumuieckux nemenmog /[.U. Menoeneesa na ocnose yuenus o cmpoenuu amom (4uaca)
4 [leproguueckuii  3akoH 1 3Hath (HOPMYIHUPOBKY IEpUOIUYE- § 3,c. 8 ynp. 4 — 7. 3a-
u llepuognueckas cuc- CKoro 3akoHa, ctpyktypy IIC, naun — 1,2, c.7.
TeMa XUMHYECKHUX DJie- CTPOCHHME DJIEKTPOHHBIX 000JI0UYEK
meHtoB .M. Menne- aTOMOB  XUMMYECKUX  DJIEMEHTOB,
JeeBa ¢ TOYKH 3pEHUS pacrmoyioKEHUEe  DJIEKTPOHOB  Ha
YUYEHHS] O CTPOEHHUE YPOBHSIX U TOAYPOBHSIX, OCHOBHBIE
aTOMOB 3aKOHOMEPHOCTH 3allOJTHEHHUS dHEP-
TETUYECKUX TMOAYPOBHEH 3JIEKTPO-
HaMH.
5 OcobenHoctu  pasme- 1 YMeTb pa3nuyarh MOHATUSA <«AJIEK- VnpaxHeHue B TeTpaau
IICHUSI DJICKTPOHOB B TPOHHOE O00JIaKO», «OpOUTAIBY; Xa-
aToMax MajblX U OOIb- paKTepu30Bath S-, P-, d- FJIEKTPOHBI,
HIUX TePHOIOB: S-, P-, d- ONpEeNeNsATh MaKCUMAaJIbHOE YHUCIIO
, f- anexTpoHOB. AJIEKTPOHOB HAa YPOBHE, XapaKTepH-
30BaTh MOPSAOK 3AMOJIHEHMS DJIEK-
TPOHAMU MOAYPOBHEN B XUMHUYECKHUX




snemenToB Ne 1 — 38.

6 [Tonoxenune B Ilepmo- 3HaTh GU3UYECKUN CMBICT TOpsaKOo- | Tabmuiel mo § 4,5 ymp. 17-21, (c. 22)

JUYECKON CHCTEME BO- BOI'O HOMEpA, HOMEPOB IE€PHOJA U | CTPOEHUIO aToO-
J0pojia, JIAaHTAaHOUJOB, IPYIIIHL. MOB.
AKTUHOMJOB U HUCKYCCT- YMeTp naBaTh XapaKTEPUCTUKY dJie-

BEHHO MOJTy4YEHHBIX MEHTa Ha OCHOBAHUU €r0 MOJIOKEHUS
JJIEMEHTOB. Basnent- B [ICXD.

HOCTb. BaneHTHble BO3- 3HaTh OMpeJesieHne BAJIEHTHOCTU B
MOKHOCTH aTOMOB CBETE CTPOEHHUSI aTOMOB.

7 KonTposnbHas pabora no YMeTh NPUMEHATh 3HAHUS, YMEHUS KounrpoabHnas [ToBTOPUTE NpONIEHHBIN
Temam 1,2. Y HaBbIKU IOJYYEHHbIE NPH U3y4e- padora matepuan § 1-5

HUU JIaHHBIX TEM.
‘ Tema 3. Cmpoenue sewecmea (4 uacos)

8 OcHoBHbIE BUBI XUMHU- 3HaTh ompeneneHue xumuueckod | Tabmuna «XuMu- § 6,7 ynp. 2 -3, (c. 41),
yeckoit cBsa3u. [Ipo- CBSI3M, BUJIbl XUMHUYECKOM CBSI3M, ME- | YECKasi  CBSA3bY, 3amaya 3 (c. 42)
CTPaHCTBEHHOE CTpOe- XaHMU3M UX 00pa30BaHUsI. MOJIETIM HMOHHBIX,

HUE MOJIEKYJ Heopra- YMeTh onpeaensaTh BUJ XUMHUUECKON | aTOMHBIX, MOJIE-

HUYECKHUX U OpraHuye- CBA3M B COEAMHEHUSX, OOBSACHATH | KYISIPHBIX U Me-
CKHX BEILECTB. NPUPOJY XUMHUECKOM CBSI3UM (MOH- | TAJUIMYECKUX

Hoi. KoBaneHTHOW, MeTauMye- | KpUCTAUINYECKHUX

CKOI1). pELIETOK, MOAEIN

MOJIEKYJ1 H30Me-

POB U TOMOJIOTOB.

9 THUIBI KPUCTAIIINYECKUX 3HaTh BEIIECTBA MOJEKYJAPHOro M | Monenun MOHHBIX, §8, ymp. 3 —4, c. 41-4)

PEIIETOK U CBOMCTBA HEMOJIEKYJIIPHOTO CTPOEHUS, THUIBI | aTOMHBIX, MOJIE-
BELIECTB. KPUCTAIJIMYECKUX PELIETOK. YMETh | KYISIPHBIX U Me-
OOBSCHATH 3aBUCHMOCTb CBOWCTB | TaJNIMYECKUX
BELIECTB OT UX COCTaBa M CTPOEHHUS, | KPUCTAININYECKUX
ONpeAeNsaTh THUI KPUCTAJUIMYECKOU | pemeTok. Tecto-
PEIIETKHU. BbIil KOHTPOJIb
10 [Ipuunnbl MHOTOOOpA- 3HaTh MOHATHS: aJUIOTPOIHS, U30Me- | Moaenu MoJekyn §9, ynp. 9, c. 41.

31 BCIICCTB

pusi, TomMoinorus, (GyHKIHOHAIbHAS
rpymnna, yriaepoaHblil CKeJIeT.

U30MEPOB U TO-
MOJIOTOB,  TIOJY-
YeHHE AaJlJIOTPOII-
HBIX MoauduKa-
il cepel U oc-




dopa.

11 JucniepcHble CHCTEMBI 3HaTh NOHATHUS: «aucIieprupoBanne? | PactBopeHue ok- § 10, ynp. 10 -13.
U «IUCIEPCHBIE CHCTEMbD», KJIACCHU- | PAlIEHHBIX  Be-
(buKaLKIO0 TUCTIEPCHBIX CUCTEM. oIECTB B BOJE
YMeTh HuCHoibp30BaTh NpuOOpeTeH- | (cynbdara Meau
Hbl€ 3HaHMUS U yMeHus B mpaktuue- | (11), mnepmanra-
CKOM JIEATEIIbHOCTH U IMOBCEHEBHOW | HaTa Kauus, XJIO-
JKU3HU JUIs1 ONIPENIENICHUs BO3MOXKHO- | pyUa Kenesa
CTH TpoTeKaHus Xumuueckux mpe- | (111),  oOpasisl
BpalICHUI B Pa3INYHbIX YCIOBUSX. MUILIEBbIX,  KOC-
METUYECKHX,
OMOJIOTMYECKHIX
30JI€EH, Tenew.
Oddexr Tunna-
T8l
‘ Tema 4. Xumuueckue peaxuyuu (8 uacos)
12 Knaccudpukauuss xumu- 3Hath ompeneneHue TermioBoro 3¢- | Peakuuu »k30- u § 11, ynp. 5,6.
YECKHUX PEaKIni dexra, nNpU3HAKK KIAaCCU(PHUKALMU | SHIOTEpMUYE-
XUMHYECKHUX PEAKIIU. ckue. TecToBBIN
YMeTh KiIacCUpUIMPOBATh XUMHUYE- | KOHTPOIb
CKHE peakUuu MO0 MpU3HAKaM WIN
MPUBOAUTH TPUMEPHI  PaA3IUYHBIX
TUTOB XWMHYECKUX pEaKIui, pe-
maTh 3a7a4d Ha BBIYUCICHUE TEII0-
BOT0 d(h(PeKTa XUMUIECKON peaKInu.
13 CKOpOCTh XMMUYECKOM 3HaTh NOHATHE CKOPOCTH TOMOTeH- | JleMoHcTparus § 12, ynp. 1,6 3amaun 1-2
peakuuu. Katanuz HOW W TeTepOreHHON peakiuu, ¢ak- | 3aBUCHMOCTH c.62

TOPBI, BIMSIONINE HA CKOPOCTh peaK-
[[UU, CYIIHOCTh KaTaau3a U UHTUOH-
TOPOB.

VYMeTh OOBSICHATH NEHCTBHE KaXKIO-
ro axrtopa, BIHUSIOLIEIO Ha CKO-
POCTb PEaKLUH.

CKOPOCTH  peak-
IMA OT KOHIICH-
Tpaluu U TeMIe-
patypel,  pasio-
KEHHE MepoKcHIa
BOJIOpO/Ia B TIpH-
CYTCTBUU KaTaJlU-
3atopa  (okcuaa
mapranna (V) u
dbepmeHTa Kara-




JIa3bl.

14 XUMHUYECKOE paBHOBE- 3HaTh OMNpPENEICHUE COCTOSIHUS XH- § 13, ynp. 7-12, c. 63
CHE. U YCIIOBHUE €T0 MHUYECKOTO paBHOBECHS, (aKTOPHI,
CMeIlleHus BJIMBAIOLINE HA CMEIICHHE XUMHUYe-
CKOr'0 PaBHOBECHSI, IPUMEHSIS MPUH-
nut Jle [lartense.
15 DNEKTPOIUTHI U HEDJIEK- 3HaTe ompezeneHue sMeKTponuTta u | JlabopaTtopHbIi § 15-17
TPOJIUTHI. DIEKTPOIIHU- HE3JIEKTPOJIUTA, AeKTpouTuYeckoi | onbIT Ne 1. Ilpo-
TUYECKas IUCCOLMALINS. JUCCOLIMALINN. BEJICHUE pEaKLUU
CunpHbie U ciiabbie YMeTh onpenensaTh XapakTep cpeibl | HOHHOro oOMeHa
351eKTposInThl. CTEneHb BOJHBIX PACTBOPOB HEOPTaHWYECKUX | 11  XapaKTepH-
Y KOHCTaHTa AMCCOIUA- COETMHEHUH. CTUKA  CBOMCTB
nuu. Peakiimu MoHHOIO 3IIEKTPOIUTOB.
oOMeHa.
16 I'maponus oprannue- 3HaTh ompeneieHue ruaponusza co- | JlabopaTtopHslii § 18, ynp. 7 - 8, c. 63.
CKHMX U HEOPTraHUYECKUX . onbIT Neo 2.
COETMHEHUI YMeTh onpenensaTh xapakrep cpeabl | OnpeneneHue Xxa-
BOJHBIX PAaCTBOPOB HEOPTaHWYECKHUX | paKTepa  CPEIbl
COECIMHEHU. pacTBopa C IIO-
MOIIBIO  YHHUBEP-
CaJbHOTO  WHIU-
karopa.  Tecro-
BbIId KOHTPOJIb.
17 OKHCIUTEIHHO — BOC- 3HaTh oOmpeaereHUue: OKHUCITUTEINb, Koncmekt
CTAHOBUTEJbHBIE pEaK- BOCCTAHOBUTENb, OKHUCIeHHE. Boc-
nun. [Ipaktnueckoe CTaHOBJICHUE.
MPUMEHEHHUE IIEKTPO- YMeTb onpenensTh CTeNeHb OKUCe-
am3a. HUS XUMHUYECKUX DJIEMEHTOB, 3allvi-
CeiBaTh ypaBHeHus peakuuun OB,
paccTaBisATh KO3((UIHUEHTH METO-
JIOM 3JIEKTPOHHOT0 OajaHca.
18 KonTtponpHas padota Ymerb npumeHsATh 3HaHUA, ymeHus | Konrpoabnas [ToBTopuTs § 1 - 18
no pazzaeny «Teoperu- U HaBbIKH, MOJYYEHHBIE NpU H3yde- | paboTa
YECKUE OCHOBBI XUMHUU HUU pazzaena «TeopeTudeckue OCHO-
BBl XUMUW.
19 O06o0menre 3HaHUI YMeTb NpUMEHSATH 3HAHUS, YMEHUS [ToBTopuTh § 1 - 18

yUYaIlUXCcs M0 pa3ieny

W HAaBBIKHU, IMOJIYYCHHBIC IPU HU3YyUC-




«Teopernueckue oCHO-
BbI XUMUUN»

HuU paszzaena «TeopeTudeckue oCHO-
Bbl XUMHUY.

Heopzanuueckasn xumus (1

3 uacoes)

Tema 5. Memannwt (6 uacos)

20 | Merayuibl. DIEKTPOXH- 3HaTh CTpOEHHE, CBOMCTBA U mpume- | OOpa3isl  MeTa- C.77-79
MHUYECKUH psiJ] HAIlpsi- HEHME IPOCTHIX BEIECTB METALJIOB. | JIOB M UX COEIU-
JKEHUN METAJLJIOB. YMeTp XxapakTepu3oBaTb XHMUYE- | HCHUM.
CKHE 3JIEMEHTBl MeTajulbl 10 MoJo- | JlabopaTtopHslii
xenuto B IIC u crpoenuro aromos, | onblT Ne 3 «3Ha-
XapaKTepu30BaTh XMMUYECKHE CBOM- | KOMCTBO ¢ 00pas3-
CTBa METAJUIOB, 3alMChIBATh YpaBHE- | [[AMH METAJUIOB U
HUS peakuuil B MosiekysisipHoM U OB | ux pynamu» (pa-
BUJIE. 00Ta ¢ KOJIJIEKLU-
ein).
21 O6mue crnocoOb! moy- 3uare oOmme crnocoObsl momydeHus | JlemoHcTpanus § 19
YEHUS] METAJUIOB. DJIeK- METaJIJIOB. AIIEKTPOJIN3A.
TPOJIU3. VYMeTh  3amMchiBaTb  XUMHYECKUE
YpaBHEHHS, XapaKTEPHU3YIOLIHE OC-
HOBHBIE CIIOCOOBI TIOJTYYEHUSI METal-
JIOB.
22 Koppo3zus Meranios u 3HaTh NPUYMHBI KOPPO3HMH, OCHOB- | OOpa3isl Mertai- §20,c.77-79
ee MpeAynpexkIecHHe. HBIE €€ THITBI U CIIOCOOBI 3AIIUTHI OT | JIOB M UX COEIH-
KOpPPO3HH. HeHUl.  OmbITHI
10 KOPPO3UH Me-
TaJIJIOB U 3aIIUTHI
ot Hee. JlabGopa-
TOPHBIN OnbIT Ne
3 3HaKOMCTBO ¢
obOpasilaMmu  Me-
TAIOB U UX PY-
JaAMK.
23 00630p MeTAIITNYECKUX 3HaTh obnacTu nmpuMeHeHus Metan- | BzaumoneiictBue § 21 — 29, ynp. 1-4, 3a-
9JIEMEHTOB A - rpymni noB rnaBHeIX moxarpynmn [ICXD | — | meno4yHsIx u mie- nada 1 c. 98
I rpymm. JIOYHO3EMENTbHBIX
YMerb AaBaTh OOLIYI0 XapaKTepH- | METAJUIOB C BO-
CTMKY METaJUIOB IVIaBHBIX MOJATpYIN | AOH, ropeHue

no nosoxenuto B [ICXD u crpoe-

Marguvss B KHCIIO-




HUIO aTOMa., IPOrHO3UPOBATh U JI0- | POJE.
Ka3bIBaTh XMMHUYECKHUE CBOICTBA Me-
TaJIJIOB, 3alIMCHIBATh YPAaBHEHHS XU-
MHUYECKHX PEaKIUH.
24 O0630p MeTAITUYECKUX 3HaTh 00JIACTH NMPHUMEHEHHs MeTal- | JleMoHCTpanm- §22 - 28
3JeMEeHTOB b — rpymm. 70B no6ouHbIx noarpymni [ICXD. OHHBIH  3JKCHe-
CnnaBel MetaiioB. Ok- YMeTh naBaTh OOIIYIO XapakTepH- | pUMEHT:  B3au-
CUABl W  THAPOKCHJbI CTUKY METaJJIOB MOOOYHBIX IMOA- | MOJACHCTBUE MEIU
METAJJIOB rpynn no nojoxkenuto B IICXD u | ¢ kuciopogom u
cTpoeHuto aroma. [IporHo3upoBath | cepol, TropeHue
U JIOKa3bIBaTh XUMUYECKHE CBOMCTBA | )KeJe3a B KHUCIIO-
METAJIJIOB, 3alKChIBaTh ypaBHEHUS | poJe.
XUMHUUYECKHUX PEAKIIUM. JlaGopaTopHbIii
OIIBIT Ne 4
«Bzaumopenct-
BHE LIMHKA M JKe-
Je3a ¢ pacTBOPOM
KUCIOT W IIeJo-
qei
25 KonTponbsHas pabora no YMeTh NPUMEHATH 3HAHUS, YMEHUS KonTpoabnasn §19-29
Teme: MeTasuibl Y HaBBIKH, TOJyYEHHBIC TIPH U3yde- padora
HuM paszzena «Teoperudecknue oCHO-
BBl XUMUW.
Tema 6. Hememannwi (7 uacoe)
26 O0630p HEMETaJJIOB. 3HaTh MOHATHS «BELIECTBA MOJIEKY- | JleMoHCcTpanuon- § 30
JISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOe- | HbIH JKCIepu-
HUS. MEHT:  TOpEHHE

YMeTh XapakTepu3oBaTh OOIIUE XU-
MHYECKUE CBOMCTBA HEMETAILIIOB.

ceppl.  Docdopa,
BO3ITOHKAa  HoJa.
H3rotoBienue
WOIHOW  CIIHPTO-
BOI1 HACTOMKH,
B3aMMHOE BBITEC-
HCHUE TaJIOr¢HOB
U3 pacTBOpa HX
COJICH.




JlaGopaTopHbIii
omeIT Ne 5 «3Ha-
KOMCTBO C 00pa3-
[IaMH HEMETAJIOB
U HUX TPUPOIHBI-
MH COCIUHEHHSI-
Mu (pabota ¢
KOJUICKITHEH )
JlaGopaTopHblii
ombIT Ne 6 «Pac-
[MO3HABaHHUE XJIO-

PHUIOB»
27 OKcHIBI HEMETAJUIOB | YMeTh Ha3bpIBaTh M3ydeHHBIC Bermie- | JlaboparopHbIit §31-33
KHUCITIOPOJICOIEPIKALIIE CTBa, OMPEAENATh MPUHAMICKHOCTH | ombIT No 7 «Pac-
KUCIOThl. Bonopoansie BEUIECTB K pa3JIMYHBIM KjaccaM, | I03HAaBaHUE
COCIMHEHUSI  HeMeTall- OOBSACHATH 3aBUCUMOCTb CBOWCTB OT | CyNIb(aToBy.
JI0B. I'eneTnyeckas UX COCTaBa U CTPOCHMUSL. TecToBBIM  KOH-
CBSI3b HEOPraHUYECKHX TPOJIb
U OpraHMYecKuX Be-
IIECTB.
28 | Ilomyuenue, coOupaHue 3HaTh OcHOBHEIE paBuia Th. JleMoHCTpanmoH- Crp. - 145
U paclpocTpaHEHHE Ta- HBIN JKCHepu-
30B. MEHT: OmpeJene-
HUE aMMHaKa.
29 Pemenne skcnepuMeH- 3Hath ocHOBHbIE npaBuia Th. IIpaxTnueckas
TaJIBHBIX 33]a4 [0 TeMe YMeTb NpOBOANUTH XUMHUECKUH 3KC- | paboTa
«MeTamiel ¥ HEeMeTal- MEpUMEHT, HaOJIIOICHHSI, JIeTaTh BbI-
JBD. BOJIbl, COOJIIOAATH MpaBHiia TEXHUKU
0e30MacHOCTH  MpU  MPOBEIECHUU
OTIBITOB.
30 Unentudukanus HEop- 3HaTtb ocHoBHBIE Th. [IpakTueckas KoncnekT npaktuyeckoi
TaHUYECKHUX BEILECTB. YMeTb MpoBOANUTh XUMHUECKUH dKC- | paborTa. paboThI.
NEepPUMEHT, HaOII0eHUS], AENaTh BbI-
BOJbI, coOmronate mpasuia Th mpu
IIPOBEJICHUH OIBITOB.
31 KoHnTponpHas pabora no YMeTb NOpUMEHSTh  MOJYYEHHbBIC KonTpoJbHas § 26-33 moBTOPUTH




TteMe: HemeTaninl

3HaHUs, YMEHHMS, HABBIKM IIPU peELIe-
HUU TPEHUPOBOYHBIX 33JaHUU U YII-
paKHEHUM.

padora

32 Heopranunueckast xumus YMerp npuMeHsTh — ToJiydeHHbIe | KoHTpoabHas pa-
3HAHUSA U HAaBBIKU. oora.
Tema 7 Xumus u swcusns (2 uaca)
33 BertoBass  xuMmueckas YMerp coOmogaTh mpaBmia 0e30- § 34
IrPaMOTHOCTh MACHOCTH  TPH  HCIOJb30BAHUU
CpencTB OBITOBOM XUMHH
34 HroroBas KOHTpOJbHAsS KoHnTtpoJsbHas
pabora pabora




