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Padouyast nporpamma no xumuu 1Js 10-11 kiaaccos

Pabouas mporpamma y4ueGHOTO npeamera « XUuMus» pa3paboTaHa Ha OCHOBE:

1. ®DenepaabHOTO TOCYAAPCTBEHHOTO0 00Pa30BaTEIbHOTO CTaHIapTa CPEIHEro 00IIIero
o0Opa3oBaHusl, yTBEpKAEHHOTO MPUKa3oM MUHHCTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
®deneparuu ot 17.05.2012 Ne 413 (¢ u3menenusmu: [Ipukaz MunuctepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit @enepauun ot 29.06.2017).

2. OcHoOBHOI 00111€00pa3oBaTeIbHONM TpOrpamMMsbl cpeaHero obmero oopazoBanus MOY «COII Ne
27» r. CbIKTBIBKapa;

3. 0. C. I'abpuensu, 1. I'. Octpoymog, C. FO.ITonomape XUMUS YueOuuk. Yriay0OaeHHbII
yposess Jlpoda 2014
4. H.E., Ky3nenona, A.H. Jleekun Xumus. 10 k1. BEHTAHA-TPA® 2018

PaGouas nporpamma no xumuu 11t 10-11 kmaccos coctaBiiena Ha ocHoBe DenepaabHOTO
rocyJJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO 00IIero 00pa3oBaHusl, IPUMEPHOU
MIPOrpaMMBbI CPEHET0 00111ero 00pa3oBaHus MO MPEAMETY « XUMHUA», OCHOBHON 00pa30oBaTebHOM
IIpOTpaMMBbI cpeTHeTo 00mero oopazoBanus U yueoHoro miana MOY «COLI Ne 27» .
CrixTeiBKapa. Ha n3ydenue kypca xumuu (yriayOn€HHBIN ypoBeHb) BeiaeneHo 340 4acoB, B TOM
yucie B 10 xkimacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacos (5 yacoB B
Heaeno)

u €J1b PEeAJIN3ANNN TIPOIrPpAMMbI

HpenoaaBaHHe XHMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO Ha JOCTHXKCHUC CICAYIOIINX LeeH:

- (opMHpOBaHME CUCTEMBI XMMHUUECKHUX 3HAHUI KaK KOMIIOHEHTA HE TOJIKO
€CTECTBEHHOHAaYYHOU KapTUHBI MUPA, HO U HAYYHOU KApTUHBI MUPA;

- pa3BUTHE JUYHOCTH OOYYAIOLINXCS, UX UHTEIIEKTYaJIbHOE U HPAaBCTBEHHOE
COBEpLIECHCTBOBAHUE,

- (opmupoBaHUE y HUX TYMAaHUCTUYECKHX OTHOLIEHUH M 9KOJIOTUYECKH 11eJIeCO00Pa3HOro
MOBE/ICHU B OBITY U TPYJOBOM JI€ATEIBHOCTH;

- BBIPAOOTKY y 0OyYaronIuxcsi TOHUMaHUs 00IIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XUMUH,
a Takke (OpPMHUPOBAaHUE Y HUX OTHOIICHUS K XUMHH KaK BO3MOKHOM 00iacT Oy rymieit
npoheccuoHaNbHOM NeSTENIbHOCTH WU IEATEIbHOCTH, B KOTOPOH XUMUYECKUE 3HAHUSI UMEIOT
npoGMINPYIOIINN CTaTYC;

- (QopmMHupoBaHUE HABBIKOB SKCIIEPUMEHTAILHON U UCCIIEA0BATEIbCKOMN 1€ATEIbHOCTH,
YCIIEUIHOTO YYaCTHs B MyOJIMYHOM IPEJCTaBICHUN PE3YIbTaTOB TaKOW JAEATENbHOCTH;

- BO3MOXHOCTb Y4YacTHsl B XUMUYECKUX OJMMIINAAaX Pa3IMUHbIX YPOBHEN B COOTBETCTBHHU C
JKeIaeMBbIMH pe3yJIbTaTaMU U aJIeKBaTHOM OIEHKOW COOCTBEHHBIX BO3MOKHOCTEH;

- (opmupoBaHue YMEHHI 6€30MaCHOTO 0OpaIlleH!s C BEIIeCTBAaMH, UCIIOIb3YEMbIMU B
OBITY U IPOU3BOJCTBEHHOU Cepe;

- yMeHHe O0BACHATH OOBEKTHI U IPOLECCHI OKPYKAIOIIEH Cpeibl — IPUPOIHOM, COITMAIBHOM,
KyJbTYPHOH, TEXHUYECKON, — MCIOJb3Ys IS 3TOI0 XUMUYECKUE 3HAHUS;

3aoauu opeanusayuu yuebHOU OesmenbHOCmu

- Pa3BuTHE U COBEpPIIICHCTBOBAHKE CITIOCOOHOCTH 00yYaIOIIUXCS K pabouemy
B3aMMOJICUCTBUIO U COIIMAILHON aaIITaIliu.



- (opMHpoBaHHE LIETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUSIX, YMEHUSAX H CIIOCO0aX AeITeTbHOCTH;
- TpuoOpeTeHHe OnbITa Pa3HOOOPA3HOM 1eATEIbLHOCTH, OIbITA TO3HAHUS 1 CAMOTIO3HAHMUS;

- TOATOTOBKA K OCYIIECTBJICHHUIO OCO3HAHHOTO BHIOOPA MHANBUIYAIBHON 00pa30BaTeIbHOM
WK Ipo(ecCHOHAIbHOM TPaeKTOPHUH.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHe
Jlns peaninzanuu pabodeil mporpaMMsel yueOHOTro rpeamera « XuMuUs» B yueOHOM IJIaHe
MyHununaabHoro oomeoopazoBaTenbHOro yupexaeHus «Cpennss odmeodpazoBaTenbHast MKoaa Ne
27» r. CpikThIBKapa BbleneHo 340 yacoB Ha mepuoJ 00ydeHus

Kiacc Oo6mee konmmuectBo | KommuecTBo yacos
4acoB B HEJIEIIIO
10 170 5
11 170 5

Ilpozpamma no3zeonsem odecneuumsy peanrusayuio 60cCnumamenbHo20 nomenyuana ypoxa (PIIB MOY
"COL Ne27" 2. Coikmuiexapa na 2021-2025 22., mooynu «lllkonvustit ypox» u "Illpoghopuenmavyua'’’)
yepe3z npeepawjeHue 3HAHUIL 6 00beKMbl IMOUUOHAILHO20 NEPEHCUBAHUA; OPZAHUZAUUIO PAOOmMBL C
eéocnumulealowiell uHgpopmayueil; npueiedeHue GHUMAHUA K HDAGCHEEHHBIM RPODIeMaAM, C6A3AHHBIM
C OMKPOIMUAMU U U300PEMEeHUAMU, Yepe3 CONPOBOICcOeHUe K 8blO0OPY npogheccuu.

1. IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITIPEJIMETA
«XHUMMUSA»

1.1 JIM4HOCTHBIMH Pe3yJbTATAMH OCBOCHHUS BBINYCKHMKAMU cpelHell IKOJIbI MPOrpaMMbl 10
XMMMH SABJISAIOTCS:

— OCO3HaHUE BIUSHUS Pa3BUTHSI IPEICTABICHUIN O XUMHUU Ha pa3BUTHE 00IIECTBA
— BOCIIMTAHUE POCCUMCKOMN TPAKIAHCKOW UIEHTUYHOCTH, BOCIIUTAHUE YYBCTBA TOPIOCTH 32
POCCHICKYI0 XUMHUYECKYIO HAYKY, TYMaHU3Ma, LIeJIeyCTPEMIIEHHOCTH;

—  (QopMHupOBaHUE OCHOB PKOJIOTUYECKON KYJIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIJICHUS

— dbopMUpOBaHKE IIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM MPAKTHUKH, YIUTHIBAIOIIETO COUAIBHOE, KYIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOT'O MHUPA.

—  OCMBICJIEHUE COLIMAJIBHO — HPAaBCTBEHHOTO OMbITA MPEAIIECTBYOIIUX TOKOJICHHH,
CIOCOOHOCTH K OMPEICIICHUIO CBOCH MO3UIIMH M OTBETCTBEHHOMY MOBEJICHHUIO B COBPEMEHHOM
00I1IeCTBE;

— TOTOBHOCTb K OCO3HAHHOMY BBIOODPY JasibHENIIIe 00pa3oBaTeIbHON TPAEKTOPUH.



1.2 MeranpeaMeTHbIMH Pe3yJbTATAMH OCBOECHHUS BBINNYCKHUKAMM CPeHeH LIKOJIbI
NMPOrpaMMbl 0 XMMHH SABJISIKOTCS

— HCIIOJIB30BAaHUC YMGHI/If/'I 1 HAaBBIKOB pa3JIMYHbIX BUI0B MMO3HaBaTEIbHOM JACATCIIBHOCTH,
IMPUMEHCHUEC OCHOBHBIX METOJOB ITO3HAHUA (CI/ICTeMHO' I/IH(l)OpMaHI/IOHHHﬁ aHaJIu3, Ha6J'IIOI[eHI/IC,
HU3MCPCHUC, ITPOBCACHHUEC SKCIICPUMECHTA, MOJACITIUPOBAHUEC, NUCCIICAOBATCIILCKAA IIGSITCHBHOCTB) JJIA
HN3YUYCHUS PA3JIMUHBIX CTOPOH OKp}I)KaIOH_Ieﬁ ﬂCﬁCTBHT@HBHOCTH;

— BJIaJACHHUE OCHOBHBIMHU MHTCIIJICKTYAJIbHBIMHA OIICpaAllUsAMMU: (bOpMy.]'II/IpOBKa THUITIOTE3bI,
aHaJIn3 U CUHTC3, CPABHCHUC N CUCTCMATHU3allus, O606H.[CHI/IC 1 KOHKpPCTU3al s, BHIABICHUC
IMPUYIUHHO-CIICACTBCHHBIX CBS3€H U IIOHCK aHaJIOTOB,

— TMO3HaHHUE 00BEKTOB OKPYIKAIOIIETO MUPA OT OOIIETO Yepe3 0COOCHHOE K € IMHUYHOMY;
— yMEHHEe I'eHePUPOBATh HIICH U ONPEICIATh CPEACTBA, HCOOXOAMMBIC IS UX PealTU3allHu;

—— YMEHHE OIIPENIeNIATh [eJIU U 33]]a4u IeATEIIbHOCTH, BRIOUPATh CPEJCTBA PEeaTH3aIUU 1eTTH
Y IPUMEHSTH UX Ha [IPAKTHKE;

——  HCIIOJIb30BAaHHE PA3JIIMYHBIX HICTOUHUKOB JUIS MTOMYYCHHUS XUMUYECKON HH(OpMaIuy,
NOHMMaHHE 3aBUCHMOCTH COJIep)KaHHsI U POPMBI TIPEICTABICHUS HH(OPMALIUH OT Iieel
KOMMYHHKAIIHH U aJJpecara;

— yMEHHE NPOJYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B IPOLECCE COBMECTHOM
JeSITeTbHOCTH, YYUTHIBATh MO3UIMU APYTHUX YYACTHUKOB JIEATEILHOCTH, 3(P(PEKTUBHO pa3peniaTh
KOH(JIUKTHI,

—— TOTOBHOCTH M CIOCOOHOCTB K CAMOCTOSITENIbHON MH(POPMAITMOHHO- TTO3HABATEIIbHOM
JeATeIbHOCTH, BKIIIOYas yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OPMALIUH,
KPUTUYECKH OIICHWBATh U UHTEPIPETHPOBATH HH(POPMAIHIO, TTOTy4aeMYyIO U3 Pa3ITMUHBIX
UCTOYHHKOB;

—— YMEHHE HCIOJIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(maee — UKT) B pemieHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX 337124 C
cobOmroieHreM TpeOOBaHMI HIPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, THTHEHBI, pecypcocOepekeHusl,
NPaBOBBIX U AITHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

— BJI4/ICHUE SI3BIKOBBIMU CPEACTBAMH, B TOM YHCIIE U SI3bIKOM XUMHH;

— YMEHHUE SCHO, JJOTUYHO U TOYHO U3JIaraTb CBOIO TOUYKY 3PEHUS, UCIIOJIb30BATh A/ICKBATHBIE
SI3BIKOBBIE CPEJICTBA, B TOM YHCIIE U CUMBOJIBHBIC (XUMUYECKHUE 3HAKH, (POPMYIIBI M YPABHEHHS).

1.3 IlpenmeTHbIe pe3yJIbTAThI

B pe3ysbTate nzyueHus yuedOHOro nmpeamMera « XuMush Ha YPOBHE CPeTHEro 00I1Iero
o0pa3oBaHus:

BbinycKHUK Ha yriy0JJéHHOM YPOBHE HAYYMTCS

—  packpbIBaTh Ha MPUMEPAX POJIb XUMUH B POPMUPOBAHUU COBPEMEHHON HAyUYHOU KapTHUHBI
MHpa U B IPAKTUYECKOH ACATEIBHOCTH YEIOBEKA, B3AUMOCBSA3b MEXKIY XUMUEN U IPYTUMHU
€CTECTBEHHBIMU HAyKaMHU;

—  WIIIOCTPUPOBATH HA MIPUMEPAX CTAHOBIICHUE U DBOJIOLHUIO OPraHUYECKOM XUMHUH KaK HAyKH
Ha Pa3IM4HbIX UICTOPUYECKUX dTAlaX €€ Pa3BUTHS,

—  YCTaHaBJIMBATh [IPUYMUHHO-CIIEICTBEHHBIE CBA3U MEXY CTPOCHUEM aTOMOB XUMUYECKHUX
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OJIEMCHTOB U NNEPUOANICCKUM U3MCHCHHUEM CBOMCTB XMMHYECKHUX DJICMCHTOB U NX COCI[I/IHCHI/II\/'I B
COOTBCTCTBHHU C IMOJIOXKCHUEM XUMHUYCCKHUX 3JICMCHTOB B Hepnonnqecxoﬁ CUCTEMC,

—  AHaJM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEILIECTB, IPUMEHSS II0JIOKEHUS OCHOBHBIX
XUMHUYECKHUX TEOPHUIl: XUMUYECKOTO CTPOEHUSI OpraHnyeckux coeuHenuii A.M. bytneposa,
CTPOECHHS aTOMa, XUMUYECKOU CBA3H, NEKTPOJIUTUYECKON JUCCOLUALUU KUCIOT U OCHOBAHU;
YCTaHaBIMBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEXYy CBOMCTBAMHU BEILECTBA U €TI0 COCTABOM H
CTPOEHUEM;

—  INPUMEHATH IIPABWIA CHCTEMATHYECKOW MEKyHapOJHOM HOMEHKIIATYphl KaK CPEACTBa
pasInyeHus U UACHTU(UKALIUH BELIECTB IO UX COCTaBY U CTPOCHUIO;

—  COCTaBIISITh MOJICKYJIAPHBIC U CTPYKTYPHBIE (POPMYIIBI HEOPTAHUYECKUX U OPTaHUIECKUX
BEIIECTB KaK HOocUTeel nH(OopMalu 0 CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K
ONPEAECIEHHOMY KJIaCCy COCIMHEHUI;

—  OOBSICHATH MPUPOY U CIIOCOOBI 00pa30BaHMS XUMHYECKOMW CBSI3HM: KOBAJICHTHOM (ITOJISIPHOM,
HEMOJISIPHOM ), HOHHOU, METAJUTMYECKOM, BOJOPOJIHON — C LIEJIbIO ONPECICHHUS XUMUYECKOU
aKTUBHOCTH BEIIICCTB;

—  XapaKTCpHU30BaTb (1)I/I3I/I‘~IGCKI/IG CBOMCTBaA HCOPraHNMYCCKUX U OPraHUYCCKHX BCUICCTB U
yCTaHaBJIMBATb 3aBUCUMOCTDb (1)I/I3I/I‘IGCKI/IX CBOICTB BCIICCTB OT THIIA KpHCTaHHH‘IeCKOﬁ PCUICTKU,

—  XapaKTCpHU30BaATb 3aKOHOMCPHOCTU B USMCHCHUN XUMHWYCCKUX CBOICTB IMPOCTBLIX BCUICCTB,
BOJOPOAHBIX CO@ﬂHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCUIOB,

— IHIPUBOAUTH IIPHUMECPbI XUMHUYCCKHX peaKuHﬁ, PACKPBIBAIOIIUX XaAPAKTCPHBIC XUMHUUYCCKUC
CBOMCTBaA HCOPraHNYCCKUX U OPraHUYCCKHX BCIICCTB U3YUYCHHBIX KJIACCOB C LCIIBIO UX
I/I,I[GHTI/Iq)I/IKaI_[I/II/I 1 00BbICHEHHU 00J1aCTH MMPUMCHCHHU,

—  OIpCAcCIATbL MEXaHW3M PCAKIUH B 3aBUCUMOCTHU OT yCJIOBI/Iﬁ MMPOBCACHUA PCAKIIUA U
MMPOrHO3UPOBATb BO3MOKHOCTD ITPOTCKAHUA XUMHUUCCKUX pCaKI_[I/Iﬁ Ha OCHOBE THUIIA XUMHYECKOH
CBS3U U aKTUBHOCTH PCArc¢HTOB,

— YCTaHaBJIMBAThb 3aBUCUMOCTDH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHu4YCCKHuX COG,Z[I/IHGHI/Iﬁ oT
XapakTepa B3aUMHOI'0O BJIMAHUA aTOMOB B MOJICKYJIaX € HEJIBIO IIPOTHO3UPOBAHHUA ITPOAYKTOB
pE€aKuuun;

— YCTaHaBJIMBAThb 3aBUCUMOCTb CKOPOCTHU XUMHYECKOH pCaKkuu U CMCUICHUA XUMHUYCCKOT'O
PAaBHOBCCHUA OT Pa3JIMYHBIX (baKTOpOB C ICJIBIO OMMPEACTICHUA ONITUMAJIbHBIX yCHOBI/IfI IMPOTCKAHUA
XUMHYCCKUX ITPOLCCCOB;

— YCTaHaBJIMBATb 'CHECTUYCCKYIO CBA3b MCKY KJIaCCaMH HCOPTaHNYCCKUX U OPraHUYCCKUX
BCIICCTB OJIA 000CHOBaHUS HpHHHHHHaHBHOﬁ BO3MOXXHOCTHU MOJIYUCHUA HCOPTaHNYCCKUX U
OpTraHUYCCKUX COG}II/IHGHI/II\/'I 3aIaHHOT'0 COCTaBa U CTPOCHUS;

— TMoAOHUpPATh PeareHThl, YCIOBHS U ONPEIENIITh MPOIYKTHI PEAKIIHiA, TO3BOJISIOMINX
peann3oBaTh Ja0OPATOPHBIE U IPOMBITINICHHBIE CITOCOOBI MOTYyUYEHUS BAXKHEHIIIMX HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIECTB;

—  OMpeeNATh XapakTep cpebl B pe3yabTaTe THAPOIN3a HEOPTaHMUECKUX H OPraHUYeCKUX
BCIICCTB U IPUBOAUTE IMMPUMCEPBI THAPOJIM3a BEHICCTB B HOBCGI[HCBHOﬁ KHN3HHU 4YCJIOBEKaA,
OHOJOTrHYeCKHX 0OMEHHBIX MPOIECCax M MPOMBINIIICHHOCTH;

- IMPHUBOJAUTH MPUMEPHBI OKHUCIIUTCIbHO-BOCCTAHOBUTCIbHBIX peaKHI/II\/II B ITprUpoae,
IMMPONU3BOACTBCHHBIX MPOLHECCAX U KU3HCACATCIbHOCTH OPraHU3MOB;

—  000CHOBBIBATh MPAKTHYECKOE HCIOIH30BAHINE HEOPTAaHUYECKIX U OPTAHUYECKUX BEIIECTB U
UX peakuuil B IPOMBILIUIEHHOCTH U OBITY;

—  BBINOJHATH XUMUYECKUH IKCTIEPUMEHT 10 PACIIO3HABAHUIO U MTOJIYYCHUIO HEOPTaHUYECKHUX U
OpTraHU4YCCKUX BEIICCTB, OTHOCAIINXCA K pa3JIMYHbIM KjIacCaM CO@JIHHGHI/Iﬁ, B COOTBETCTBHHU C
MpaBUJIaMU U ipueMaMu 0e30macHoi paboThl C XUMUYECKUMHU BEIIECTBAMHU U 1A00OPATOPHBIM
000pyI0BaHUEM;



— MIPOBOJIUTH PACUYEThl HA OCHOBE XUMHUECKUX (POPMYI U ypaBHEHUH PEaKIIUii: HAXOXKICHHUE
MOJICKYJISIPHOHM (pOPMYJITBI OPTaHIMYECKOTO BEIIECTBA MO €T0 IMJIOTHOCTH U MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIIUX B €T0 COCTAB, HJIM 10 POAYKTaM CrOpaHUsl; pacueThl MACCOBOM JT0OJIH (MacChl)
XUMHUYECKOTO COCTMHEHUS B CMECH;, pacdeThl MacChl (00beMa, KOJTMYSCTBA BEIIECTBA) IPOAYKTOB
PEeaKIMK, €CIIM OJTHO U3 BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH ); pacueThl MAaCCOBOM MJTH
00BbEMHOM JI0JIM BBIXOJIAa TPOYKTA PEAKLIUUA OT TEOPETUUECKH BO3ZMOXKHOTO; PaCUeThl TEIIOBOTIO

s dexra peakum; pacyeThl 00bEMHBIX OTHOIICHUN Ta30B MTPU XUMHYECKUX PEAKIIUAX; PACUEThI
Macchl (00beMa, KOJTMYECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIIM OJHO U3 BEIIECTB JJaHO B BHJIC
pacTBopa ¢ ONpeaeIeHHOM MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA;

—  HCIOJb30BaTh METO/Ibl HAYYHOTO [MO3HAHUS: aHAJIU3, CHHTE3, MOJICIIMPOBAHUE XUMUYECKUX
MIPOIIECCOB U SBJICHHUH — IIPH PEIICHUN y4eOHO-UCCIIEI0OBATEIbCKHIX 3a/1a4 110 U3YYCHHIO CBONCTB,
Croco0O0B MOJIYYEHUS U PACTIO3HABAHUS OPraHUYECKUX BEILECTB;

—  BJIQJIETh MpaBUJIaMU O€3011aCHOTO OOpaIEeHUs C €AKUMH, TOPIOYUMH U TOKCUYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

—  OCYUIECTBIISATh MOMCK XUMUYECKOU MH(OPMALIUY IO HA3BAHUSIM, UACHTH(DHUKATOpaM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

—  KPUTHUYECKH OICHUBATh H HHTEPIPETUPOBATH XUMUICCKYIO HHPOPMAIIHIO, COACPIKAITYIOCS B
COOOIIIEHUSAX CPEACTB MaccoBoi nH(popManuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTAThIX
C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IICJIAX BBISBJIICHUS OIIMOOYHBIX CYXKICHUH U
dbopMupoBaHHs COOCTBEHHOH TO3UIUH;

—  yCTaHaBIIMBATh B3aMMOCBSI3H MEXKAY (haKTaMU U TCOPHUCH, TPUYNHOU U CIICJICTBUEM ITPH
aHayu3e NpoOJIEeMHBIX CUTyalnii 1 000CHOBAHWUY MPUHUMAEMBIX PEUICHHI Ha OCHOBE XUMUYECKUX
3HAHHMH;

—  MPEICTaBIATH MyTH PEIICHUS IT00aTBHBIX TPOOJIEM, CTOSIIUX MEPEe]] YeIIOBEUYECTBOM, 1
MEePCIEKTUBHBIX HAIPABJICHUM pa3BUTHUSI XUMUUYECKUX TEXHOJIOTUM, B TOM YMCII€ TEXHOJIOTHUI
COBPEMEHHBIX MAaTEPUAJIOB C PA3IMYHON (PYHKIIMOHAIHHOCTHIO, BO30OHOBIIIEMBIX HCTOUHHUKOB
CBIPBS, IEPepPadOTKU M YTHIIU3AINH IPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BbinycKkHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  (hopMynHpOBaTh L1€Tb UCCIAEAOBAHNS, BBIIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBLHO THIIOTE3bI
0 XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B
XUMHYECKHE PEaKIMH, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMUYECKUX PEAKIUM;

—  CaMOCTOSITEIbHO IIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI C COOIIOACHUEM
IpaBuJI 6€30MacHOM paboTHI ¢ BELIECTBAMU U J1a00PaTOPHBIM 000PYI0BaHUEM;

—  HHTCPIPETHUPOBATH JAHHBLIC O COCTABE U CTPOCHUHN BCUICCTB, IMTOJTYUYCHHBIC C TIOMOLIBIO
COBPCMCHHBIX (I)I/I3I/IKO'XI/IMI/ILICCKI/IX MCETOJOB,

—  OIMCBIBATh COCTOSTHHE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEJCTABICHHUI O CTPOCHUHU aToMa JUisi O0OBSICHEHUS Pe3yJIbTATOB CIIEKTPAILHOTO
aHaJIM3a BEIECTB;

—  XapaKTEpU30BaATb POJIb a30TOCOACPIKAIMUX I'€TCPOLUKIINICCKUX COCI[I/IHCHI/Iﬁ " HYKJICMHOBBIX
KUCJIOT KaK BaXKHEHIIIMX OMOJIOTHYECKH aKTUBHBIX BCIICCTB,

— IIPOTrHO3HUPOBATH BO3MOXHOCTb NIPOTCKAHHUA  OKHUCIIUTCIIbHO- BOCCTAHOBUTCIIbHBIX
peaKHI/II\/II, JICKAIMX B OCHOBE NPUPOJHBIX U MMPOU3BOJCTBCHHBIX IMTPOLECCOB.

2. COAEPXKXAHHUE YYEBHOI'O IPEJIMETA «XUMMUSA»

Yri1y01€éHHbBIH YPOBEHb.
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Opzanuueckas xumus, 10 knacc

BBenenue. Ilpenmer oprannuyeckod xumuu. OCOOCHHOCTH CTPOEHHS U CBOWMCTB OPraHUYECKHX
COCIMHEHUH. 3HAaYeHUE U POJIb OPraHMYECKOM XMMHUU B CHCTEME €CTECTBEHHBIX HAyK M B JKM3HU
oOuiecTna.

Tema 1. Kparkuii o4yepk MCTOPHM Pa3BUTHS OpPraHu4eckoil xummu. [Ipennocsuiku co3gaHus
TEOPHH CTPOCHHS: TEOPHsI paIMKaJIOB U TeOpus THIOB, padboTsl A. Kekyne, 3. ®@pankinanga u A. M.
BbytnepoBa, cwe3n Bpaueld u ecrectBoucnbiTareneit BT. [llneiiepe. OCHOBHBIC MTONOKEHUS TEOPUU
CTpoeHHUsl opraHumdeckux coeauHeHuit A. M. bytieposa.

Tema 2. OcHOBBI CTpPOEHHMSI M MeXaHM3MbI 00pa3oBaHMs CBf3eil. XUMHUECKOE CTPOCHHE H
CBOMCTBAa OpraHMYECKHX BemlecTB. M3omepus Ha mpumepe H-OyraHa M m3o0yTaHa. DJIEKTPOHHOE
001ak0 U opOuTalb, NX GOPMBIL: S- U P-. DIEKTPOHHBIE U AIIEKTPOHHO-Tpaduueckue GpopmyIisl aToma
yrieposa B HOPMAJIbHOM M BO30Y)XKICHHOM COCTOSIHMAX. KoBaneHTHas XMMHYecKash CBS3b U €€
pasHOBUIHOCTH: S- U p-. O0pasoanue mosekyi1 Hz, Clz, N2, HCI, H2O, NH3, CHs, CoHs4, CoHo.

Bonoponnas cBsizp. OOpa3zoBanme nonoB NH +F u HsO". CpaBHeHHE OOMEHHOrO0 M JIOHOPHO-
aKIEITOPHOTO MEXaHU3MOB 00pa30BaHuUs KOBAICHTHOM CBsI3H. [lepBoe BaeHTHOE COCTOsTHHE — SP3-
ruOpuIu3anys — Ha MPUMEPe MOJIEKYJIBI METaHa U JPYTUX aJIKaHOB. BTOpoe BaleHTHOE COCTOSIHHE
— Sp2-rubpuamM3anusi — Ha MPHUMEpPE MOJIEKYJIBl ATWIIEHA. TpeTbe BaJIeHTHOE COCTOSHHE — SP-
FI/I6pI/II[I/ISaIII/I$[ — Ha MIpUMEPEC MOJICKYJIbBI alCTUJICHA. FGOMGTpI/Iﬂ MOJICKYJI OTUX BCHICCTB U
XapaKTEepPUCTHKA BUIOB KOBAJICHTHOW CBS3M B HUX. Monens ['miniecniu 1711 0OBbsICHEHHST B3aUMHOTO
OTTAJIKUBaHUA FI/I6pI/IIIHI)IX Op6I/ITaJIeI71 M UX PpaCIOJOXKCHUA B IPOCTPAHCTBE C MUHUMYMOM SHCPTHHU.

MO[[GJ'II) OTTaJIKUBaHUA FI/I6pI/II[HI)IX Op6PIT8,J'I€I>i, BBITIOJIHCHHAA C TIOMOLIBIO BO3AYIIHBIX IAPOB.

Tema 3. Crpoenne u KjaaccupuKanus opraHuveckux coeguHeHuid. Kiaccudukarms
OpPraHMYECKUX COEJAMHEHHH M0 CTPOCHUIO YIJIEPOJHOTO CKEJeTa: allMKIMYECKHe (aJKaHbl, aJKEeHBI,
QIKWHBI, aJKaJHCHBI), KapOOUWKINYecKHe (UMKIOATKAHBl W apeHbl) W TETEePOLHKINYCCKHE.
Knaccugukanus oprannueckux coequHeHui no 12 (yHKIMOHAIBHBIM TPYINaM: CIUPTHI, (PEHOIIBI,
pOCThIe 3QUPHI, ANbAETHbI, KETOHBbI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIE A(QUpPbL. TpHUBHAIIbHBIE
Ha3BaHus BemlecTB. Homenknatypa pauunonansHast u MIOITAK (IUPAC). IIpunuuner ob6pa3zoBaHus
Ha3BaHMW oprannyeckux coenuHeHuit nmo WIOITAK: 3amemienusi, poloHauyanbHOW CTPYKTYpHI,
CTapIIMHCTBA XapakTepuctudeckux rpynn. CTpyKTypHas HM30MEpUsS U €€ BHUABL H30MEpHUs
«YTJIEPOAHOrO CKEJNeTa», M30MEpHsl MOJIOKEHUS (KpaTHOM CBA3M W (YHKIMOHAIBHOW TPYIIIHI),
MeXKIaccoBas nsoMepus. IIpoctpancTBeHHas U30MEpPHUS U €€ BUIBL: TEOMETPUUYECKAs U ONTHYECKAs.
buonorndeckoe 3HaueHHe onTHYECKOW n3omepuu. OTpakeHHe OCOOCHHOCTEH CTPOCHMS MOJIEKYII
TEOMETPUUYECKHUX U ONTHYECKUX U30MEPOB B UX HA3BAHMSIX.

Hemoncmpayuu. Konnekuuss OpraHu4ecKHX BeIIECTB, MAaTepUANOB W W3Jenuii u3 HUX. Monenu
monekyn CHs m CH3OH; C2H2, C2Hs u CsHe; H-OyTana u m3oOyrana. B3aumoneiicTBue HaTpus ¢
ATAHOJIOM M OTCYTCTBHE B3aHUMOJECHCTBUS C AUATHWIOBBIM 3¢upoM. Kosuekius monuMepos,
MPUPOJTHBIX U CHHTETUYECKHIX Kay4IyKOB, IEKAPCTBECHHBIX MPENapaToB, KpacuTesieid. Mo ienu MoJIeKyIT
Ha, Clz, N2, H20, CH4. Moaenu CHs, CoHa, CoHz. OGpasiisl npencTaBuTenei pasindHbIX KIacCoB
OPTaHWYECKUX COCAMHCHUIA U MOJICITH UX MOJICKYJI.

ﬂa6opam0puble onvimsl. I3roTOBIEHHE MOACICH MOJICKYJI BEIICCTB — HpCHCTaBHTCHCﬁ Pa3InYHbIX
KJIaCCOB OPraHUYCCKUX COCIUHEHMI.

Tema 4. Ankanbl. [Tonstue 06 yrieBogoponax. Ankanbsl. ['oMonoruueckuii psaa u odmiast opmya

ankaHoB. CTpoeHuE MOJIEKYJIbl METaHA U IPYTUX alkaHoB. M3oMepus ankaHoB. PU3NYECKUE CBOMCTBA

anKaHoOB. AJKaHbl B mpupoje. [IpoMbIlIeHHBIE CHOCOOBI TONYYEHHUs: KpPEKHHT aJIKaHOB,

dbpakunonHas mneperonka HedTu. JlabopaTtopHbie CrOCOOBI MOMYYECHHS aJKaHOB: CHUHTE3 Bropia,
7



JeKapOOKCUITUPOBAHUE COJIEH KapOOHOBBIX KHCJIOT, THUAPOIW3 KapOuaa amroMuHus. Peakium
3aMmeneHusi. ['opeHue anKkaHOB B Pa3IUYHBIX YCIOBHSAX. TepMUYECKOE PA3JIOKCHHE AITKAHOB.
Nzomepuzarus ankanoB. [Ipumenenue ankanoB. MexaHu3M peakliUuy paJiiKalbHOTO 3aMELICHHS], €ro
craguu. [IpakTrueckoe UCMOJIb30BAaHUE 3HAHUNA O MeXaHH3Me (CBOOOIHOpPATUKAIILHOM) pEaKinil B
IpaBUJIax TEXHUKU O€30MacHOCTU B OBITY M Ha MPOM3BOACTBE. PelieHre CMEIIaHHBIX Pacu&THBIX
3a/1a4 Ha

Tema S. Opranuveckue peakuuu. [lonstue o peakuusx 3amenieHus. ['ajoreHnpoBaHue aikaHOB U
apeHOB, WIEJIOYHOW THUAPOJIM3 TaJIOreHANKaHOB. [loHATHE O peakuusx NPUCOEAUHEHHUS.
['mppupoBanue, TI'MAPOTATIOTEHUPOBAHME, TaJOreHHpoBaHue. Peakumu noauMepuzauvv U
nonukoHaeHcauu. [loHaTHe o peakuusx oOTIIEIUIeHUs (AIMMUHUpPOBaHUs). JlerunpupoBanue
ankaHoB. Jleruaparauus cnupToB. JlernipoxaopupoBaHue Ha IpUMepe rajoreHankanos. [lonstue o
KPEKHUHI€ aJIKAaHOB U JECHOJHUMEPHU3ALMU MMOJMMEPOB. Peakuun mzomepuszanuu. ['OMONUTHYECKUN U
TeTepOIMTUYECKHUI pa3pblB KOBAJIEHTHON XMMHUYECKOM CBSI3M; 00pa30BaHHE KOBAJECHTHOM CBS3U IO
JTIOHOPHO-aKIenTopHOMY MexaHusmy. [lonstue o Hykneodpune u snekrpoduine. Kimaccupuxamms
peakuuil Mo TUIy pearupyrolux 4YacTull (HykJIeoQHIbHbIE U 3JEKTPOQUIbHBIC) U MPUHIUILY
M3MEHEHUSI COCTaBa MOJIEKYJbl. B3auMHOE BIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKHUX BEUIECTB.
WuayktuHbIi 1 Me3oMepHbIH 2@ dekTrl. [IpaBuno MapkoBHukoBa. PacueTHsie 3a1aun. Beruucnenue
BBIX0/Ia MTPOYKTa PEAKIUU OT TEOPETUICSCKH BO3MOXKHOT0. KOMOMHMpOBaHHBIE 3a]1a4H.

Jlemoncmpayuu

[Tonyyenne MeTana W3 alerara HaTPUS W THIPOKCHAA HATpus. MoJenu MOJIEKyJN ajJKaHOB. ['opeHwue
MeTaHa, NponaH-0yTaHOBOM cMecH, napaduHa B yCIOBUAX M30BITKA M HEAOCTAaTKa Kucioponaa. B3peis
cMecu MeTaHa ¢ Bo3ayxoMm. OTHOIIEHHE MeTaHa, MpoNaH-OyTaHOBOH cMecH, OeH3WHa, mapaduHa K
OpOMHOI BOJie M pacTBOpPY IepMaHraHata Kajaus. B3pblB cMecHM MeTaHa W XJIOpa, WHUIMHMPYEMBIH
ocgeleHueM. Boccranosnenune okcuaa meau (11) napadpunom.

Jlabopamopnvie onvimei. VI3rotoBiieHue napapuHUpOBaHHONM OyMaru, UCIbITaHUE €€ CBOMCTB —
oTHomeHHEe K Boje W xupam. OOnapyxkenue H20, caxu, CO2 B NpOAyKTax TOPEHUS CBEYH.
NzroroBnenne wmopenei ranoreHankaHoB. OOHapyKeHUE HenpeAenbHbIX 16 coeauHEeHUil B
HedTenpoaykrax. O3HakomiIeHHEe ¢ 0o0Opa3liaMu IMOJIMATUICHA M MOJUIponuieHa. Pacrno3sHaBaHue
00pa3IoB aJIKaHOB U aIKeHOB. OOHApYKEHHE BOJIbI, CA’KU U YIJIEKHCIIOrO Ta3a B IPOAYKTaX TOpEeHUs

Tema 6. Yr/1eBo10poAbI ¢ KPATHBIMH CBSI3AIMHU. AJIKeHBI. ['oMonornueckuii psa u obmas gpopmyia
ankeHoB. CTpoeHHEe MOJIEKYJbl THWIEHA U JIPYTUX ajlKkeHOB. M3oMepusi aJKeHOB: CTPYKTypHas U
npoctpaHcTBeHHas. HomeHknatypa U (u3nyeckue CBONCTBa alkeHOB. llodydeHue 3THIEHOBBIX
YTIEBOIOPOAOB U3 aJIKaHOB, FAJIOTCHATIKAaHOB, CIUPTOB. [losapu3anus p-CBA3U B MOJIEKYJIaX aJIKEHOB
Ha npuMmepe nporeHa. [lonsatue o6 nuayktuBHOM (+1) addexTe Ha mpUMepe MOJIEKYIbI MPOIEHa.
Peakuuu npucoenuuenus (rajoreHUpoBaHUE, THAPOTraJOreHUPOBaHUE, THpATalls, THAPUPOBAHUE).
Peakuuu OKHCIIEHUS M MOIMMEpPU3ALMK AIKEHOB. [IpMMeHEHHE alKeHOB HAa OCHOBE HX CBOMCTB.
MexaHu3M peakliuy MEKTPOPUIBHOTO IPUCOEINHEHUS K ankeHaM. OKHCIIEHUE aJIKEHOB B «MATKHUX)
U ©OKECTKUX» YCIOBHMAX. AJNKUHBIL. ['omonoruueckuil psa ankunHoB. OOmas ¢dopmyrna. CtpoeHue
MOJIEKYJIbl alleTUJieHa M Jpyrux ankuHoB. M3omepust ankuHoB. HoMeHKnaTypa aleTHUIeHOBBIX
yriaeBoaopoaoB. [lonyyeHne aakMHOB: METaHOBBIM M KapOMIHBIA criocoObl. Pusnyeckue cBoicTBa
ankuHOB. Peakiuu mnpucoeIuHEHUs: TalOreHUPOBaHHE, TUJPOraIoTeHUPOBAHUE, THJIpaTalus
(peakuust Kyueposa), runpupoBanue. Tpumepuszanus anerwieHa B 0eH30i. OKHCICHHE aIKUHOB.
OcoOble cBOICTBa TEPMUHAIBHBIX alKUHOB. [IpuMmeHenue ankuHoB. Ankaauenbl. O0mas dopmyna
ankaaueHoB. CtpoeHue monekysl. M3oMepust 1 HOMEHKIIAaTypa ankagueHoB. Pu3nuecKue CBOMCTBA.
B3aumHOe pacronokeHue p-cBs3ed B MOJEKYJAaX AIKaJUEHOB: KyMYJIHPOBAHHOE, CONPSKEHHOE,
u3onupoBaHHOe. OCOOEHHOCTH CTPOEHUS CONPSDKEHHBIX alKaJWEHOB, MX IMOJyuyeHHe. AHAJIOrus B
XUMHYECKUX CBOMCTBAaX AJIKEHOB M ankaaueHoB. Ilonmmmepnsanus ankagueHoB. HaTypanpHbIl U
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CHHTETUYECKHHA Kaydyku. Bynkanuzanus kayuyka. Pesuna. Paboter C. B. JlebeneBa. OcobeHHOCTH
peaKum”I MNPpUCOCAUHCHUS K aJIKaluCHaM C CONPSKCHHBIMH P-CBA3AMU. Pemrenne cMmenaHHBIX
pacuéTHBIX 3ajad.

Jlemoncmpayuu.

Mogenu MoJieKyn CTPYKTYpPHBIX W IPOCTPAHCTBEHHBIX H30MEPOB ajKEeHOB. Mojenu MoJeKyl
ankeHoB. [lomydenue sreHa u3 staHona. ObecuBeYrBaHuEe YTEHOM OpOMHOM BoJbl. ObeciiBeunBaHne
STEHOM pacTBOpa MepMaHraHata kanus. ['openue stena. [lonydyenue aneruieHa u3 kapouaa Kaiblys.
B3aumoneiicTBue ameruneHa ¢ OpoMHOW Boaod. BzamMmopelicTBue areTwiieHa C PacTBOPOM
nepMmanranara kanus. ['openue aneruiena. B3aumoieiicTBue ameruieHa ¢ pacTBOPOM COJTU MEITU WU
cepebpa. Mozenn MOJEKyJl alKaJueHOB C pa3jIM4YHbIM B3aUMHBIM PpACIOJOKEHUEM pP-CBA3EH.
Jenonumepusanust kKayyyka. Mopaenu MOJEKysn —ajKaJueHOB C  Pa3jMYHbIM  B3aUMHBIM
pacrnoliokeHueM p-cBsizeil. Koarymsiust MIe4HOro coka KaydayKOHOCOB (MOJioYasi, 01yBaHUMKOB WIJIH
dukyca). Moxenu MoJieKyJd LUKIOAIKaHOB W ajdkeHOB. OTHOIIEHHE IHMKJIOreKCcaHa K pPacTBOPY
nepMaHraHara Kajuusi 1 OpoMHo# Boje. B3pbiB cmecu metana ¢ xjaopoM. ObecuBeunBanne OpOMHOM
BOJIbI O TUJICHOM U alleTUIICHOM.

Tema 7. Huxkanuyeckue coeamnenusi. l{uknoankanel. ['omonornueckuit psn u obmas dopmyna
nukinoankanoB. Hampsokernme twkima B CsHe, CsHg m CsHio, kondopmanmm CsHio. M3omepus
[UKIIOAIKAHOB (YyTJIEPOAHOIO CKeJleTa, IHMC-, TpaHC-, MeXkiaccoBas). [lonmydueHne M XuUMHYECKHE
CBOWCTBA LHMKIIOAJIKAHOB: TOPEHUE, pa3IoKeHUe, pajuKaibHOE 3aMmelieHne, m3oMmepusanus. Ocobble
CBOMCTBAa LMKJIONpONaHa, HUKIOOyTaHa. ApeHbl. beH3o0n kak mpeacraButeib apeHoB. CTpoeHue
MoJieKyibl OeH3ona. CompspkeHue p-cBsizei. M3oMepuss U HOMEHKJIATypa apeHOB, MX IOJIy4YEHHE.
I'omonoru 6en3ona. BiausHue O0KOBOW LENMU Ha 3JIEKTPOHHYIO MIIOTHOCTh COIPSDKEHHOTO p-o0Jiaka B
MOJIEKYJIaX TOMOJIOTOB O€H30JIa Ha MpUMEpe ToJiyosia. XUMHUYECKHe CBoMcTBa OeHzoisa. Peakiun
3aMeIIeHUs] ¢ ydyacTHeM OeH30Jia: TaJoreHUpOBaHWE, HUTPOBAHHWE M ajkuiupoBaHue. [IpumeHenue
OeH301a U ero roMmoJoroB. PanukaiapbHOE XJIOpUpOBaHHE OCH30J7a. YCIOBHS IMPOBEACHUS PEaKIUH
paauKaIbHOTO XJopupoBanus Oenzona. Karanuruueckoe rugpupoBaHue 6en3ona. MexaHusm peaxiuit
MEKTPOPUITBHOTO 3aMEIICHUS : TAIOTCHUPOBAHUS U HUTPOBAHMSI O€H30J1a M ero TOMOJIOTOB. CpaBHCHHE
PEaKIMOHHON cmocoOHOCTH OEH30J71a U TOyOJla B peakiusax 3amenieHus. OpueHTHpyIollee AeiicTBHe
METHJIBHOM TPYMIIBI B PEAKIUAX 3aMeleHus ¢ yuactueM tonyosa. Opuenrtantsl [ u Il poga B peakiusix
3aMeIIeHHs ¢ y4acThueM apeHoB. Peakmuu mo OOKOBOH 1emu alkuiIOeH30J0B. Perienne cMmemanHbIx
pacUETHBIX 3a4a4.

Llemoncmpayuu.

Monenu Mosekyn 6eH30J1a U ero ToMoJIoroB. Pa3aenenue ¢ mOMOMIbIO JETUTENBHON BOPOHKH CMECH
OcH30—BOa. PacTBOopeHHe B OCH30JIe Pa3IUYHBIX OPTaHUYCCKUX M HEOPTaHWYECKUX (HAIPUMED,
CEepbl) BEIIECTB. DKCTparupoBaHUe KpacUTeNel U APYTUX BEIIeCTB (Hampumep, uoaa) OCH30JI0M W3
BOJHBIX pacTBOpoB. [openue Oenzona. OTHomeHHWE OeH307a K OpPOMHOW BOJE U PacTBOPY
nepmanranara kanus. [lomyuenue HUTpoOeH30Ma.

Tema 8. IIpupoaHble HCTOYHMKHU YrJjeBoaopoaoB. HedTs u ee mpomelnuieHHas nepepadoTka.
@paknrOHHAs IEPErOHKA, TEPMUYECKUN U KaTaTUTUYECKUN KPeKUHT. [IpupoaHeIii Ta3, ero cocras u
IIpakTHYecKoe ucronb3oBanue. Kamennsiii yrons. KokcoBanue xkamenHoro yris. ITpoucxoxnenue
INPUPOJHBIX HCTOYHUKOB YIJeBOJOpPOAOB. Pudopmunr, ankuimpoBaHue U apoMaTH3aLuUs
HEPTENPOIYKTOB. DKOJOTHUECKUE AacleKThl JTOOBIYM, MepepaboTKH M HCIOJIb30BAHUS IOJIE3HBIX
uckonaembix. PacuerHble 3amaun. HaxoxxaeHue MonekysasipHOl (OpMyJbl  OpPraHUYecKoro
coeMHeHus: 1Mo macce (00beMy) MPOAYKTOB cropaHus. HaxoxaeHue MOJEKyJISpHOH (opMyIIbI
BEUIECTBA II0 €0 OTHOCUTEIBHOM IUIOTHOCTH M MAacCOBOM J0JI€ JJIEMEHTOB B COCIUHCHMSX.
KomOunupoBaHHbIe 3a1a4u.



Jlemoncmpayuu.

Komnexnust «Ilpupoanbie HCTOYHMKH YIieBog0poa0B». CpaBHEHHE MPOLECCOB TOPEHUs HEPTH U
npupoaHoro raza. OdpasoBanue HeTIHOHN IJICHKH Ha TOBEPXHOCTH BO/bI. KaTanuTuueckuii KpeKuHr
napaduna. PactBopenue mapaduna B OEH3MHE U HMCIIapeHHe pacTBOpHUTeNs u3 cMmecH. [lnaBnenue
napaguHa ¥ ero OTHOILICHHUE K BOZIe (pacTBOpEHHE, CPaBHEHUE IUIOTHOCTEH, CMaunuBaHue). Pa3zaenenue
cMecu OEH3MH— BOJa C MOMOUIBIO JenuTenbHoH BopoHKU. [lonydenue denondopmanpaerugHon
CcMOJIbl U noiumepa. [lenonumepusanus nonudtuieHa. IlonyyeHue sTwiieHa u3 3taHosia. KpekuHr
KepocuHa. B3pbIB rpemydero raza. ['opeHne MeraHa uiu mpomnaH- OyTaHOBOM cMecH (U3 ra3oBOi
3aXHUraigku). B3pslB cMecu MeTaHa WK MponaH- OyTaHOBOM CMECH C KMCJIOPOJIOM (BO3yXOM).

Jlabopamopuvie onvimwui. V3roToBieHUE MoOjJeNed alKUHOB U UX HU30MepoB. O3HAKOMIIEHUE C
koekuued «Kayuyk u pesuHay. O3HakoMJeHHE C (U3NYECKUMHU CBOMCTBaMHM OeH30Ia.
M3roToBieHre W KCIOJIb30BAaHHE MpocTeliiero npubopa s xpomartorpaduu. Pacno3naBanue
oprannueckux BeniectB. OnpezeneHue KayeCTBEHHOro cocTaBa napaduna unu 6enzona. [lomyuenue
aneTuiIeHa u ero okuciaenue pacteopoM KMnO4 mmm 6poMHOI BogoH

Tema 9. Kucaopoaconepxamme coenmneHusi. Cruptel. CoctaB M KiacCU(UKAIUs CIHPTOB.
W3omepust cnupToB (MOJNOKEHHE THIPOKCHIBHBIX TPYIIN, MEXKKIACCOBAasl, YIIEPOJHOTO CKEJIETa).
@du3nyeckue CBOMCTBAa CIUPTOB, HX NOJy4YeHHE. MEKMOJEKYJIipHas BOAOPOAHAA CBS3b.
Oco0OeHHOCTH AJIEKTPOHHOTO CTPOEHHUS MOJEKYJl CHUPTOB. XHMHUYECKHE CBONCTBA CIHPTOB,
OOyCIIOBJICHHBIE HAJIMYHEM B MOJICKYJaX THAPOKCHIBHBIX TPYII: 0Opa3oBaHHE aTKOTOJISITOB,
B3aUMO/ICHCTBUE C raJOr€HOBOAOPOIaMH, MEXKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJISIpHASL AeTUIpaTalus,
sTepuUKANMsI, OKUCICHHE W JeTHIpHpOBaHHE CcrUPTOB. OCOOCHHOCTH CBOWCTB MHOTOATOMHBIX
crnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE CIUPTHI. BakHeline npeacTaBuTeau CIupTOB.
Ou3nonornyeckoe JACHCTBIE METAaHOJIA U 3TaHOJa. AJIKOTOIHM3M, ero mocieAcTsus. [Ipodumaktiuka
ankoronusma. @eHomnpl. PeHON, ero (PU3NYECKUe CBOWCTBA W MOJNydYeHHE. XUMHUYECKHE CBOWCTBA
denona kak QyHKIms ero crpoeHus. KucioTHele cBoicTBA. B3anMHOe BiHsIHEE aTOMOB M TPyl B
MOJIEKyJIaX OpraHW4YecKuxX BemlecTB Ha mnpumepe (enona. Ilomukonaencauus ¢enona ¢
dopmanpaerugoMm. KadectBennass peakmust Ha ¢enon. I[Ipumenenue ¢enona. Knaccupukanus
denonoB. CpaBHEHHE KUCIOTHBIX CBOWMCTB BEIIECTB, COAEPKAIIUX TUIPOKCUIBHYIO TPYIIY: BOBI,
OJIHOM MHOTOATOMHBIX CHHUPTOB, (eHosa. DIEKTPO(UIBHOE 3aMellleHue B OEH30JIbHOM KOJIbIIE.
[IpumeHeHne MPOU3BOIHBIX (eHona. ANbIeruabl U KeToHbl. CTpoeHHEe MOJEKYyN albJeTHAOB H
KETOHOB, MX H30MepUsi M HOMeHKIarypa. OCOOEHHOCTH CTPOCHHUSI KapOOHWILHOW TPYMIIHL.
duznyeckue CBOMCTBa popMaliberuia u ero romonoros. OTaeNbHbIE TPEICTABUTENN albJACTHI0B U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJACTU/IOB, 00YCIIOBJIEHHBIC HATMYUEM B MOJIEKYJIE KapOOHUITEHOM
rpynmbel  aToMOB  (THAPHPOBAHUE, OKHUCICHHE aMMHUAaYHBIMUA pacTBOpaMH OKcujaa cepebpa
ruapokcuaa menu (II)). KagecTBeHHble peakiu Ha anbAerujibl. Peaknus MOJMKOHIACHCAIIUU
dopmanbaeruga ¢ QgeHoroMm. OCOOEHHOCTH CTPOCHHS W XHUMHUYECKUX CBOMCTB KETOHOB.
HyxkneodunsHoe npucoennHeHne K KapOOHUIBHBIM coelMHeHusIM. [Iprcoennaenne maHoBo10poaa
u ruapocynbputa Hatpus. CrnocoObl monydyeHus. B3auMmHOe BIMSHHE aTOMOB B MOJEKyJax.
["aorernpoBanme anbaerua0B U KETOHOB 110 HOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakiius
Ha MeTUIKeTOHBI. KapOoHOBBIE KUCIOTHL. CTpOEHUE MOJIEKYI KapOOHOBBIX KHCIOT U KapOOKCUITLHON
rpymmnbl. Knaccudukarus 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. du3ndeckre cBONCTBa KapOOHOBBIX
KHUCTIOT ¥ WX 3aBHUCHUMOCTH OT CTpoeHHus MoJekyl. CrocoObl momydenus. KapOoHOBBIE KHUCIOTHI B
npupose. buonormdeckas posib KapOOHOBBIX KHCJIOT. OOmMe CBOWCTBA HEOPTaHUYECKUX U
OpPTaHUYECKUX KUCIOT (B3aMMOJCHCTBHE C METalIaMU, OKCUJIAMHU METaJJIOB, OCHOBAHUSIMH, COJISIMU).
BrusiHue yrieBogoOpoIHOTO pajukaia Ha CHIy KapOOHOBOW KHCIOTHL. Peakmusi stepudukaimm,
YCIIOBUSL €€ TPOBEJACHHS. XHUMHUYECKHE CBOICTBA HENpPENeNbHBIX KapOOHOBBIX  KHCIOT,
00YCJIOBJICHHBIC HAJTMYMEM P-CBS3U B MOJIEKYJie. Peakiiuu 251eKTpoUiIbHOTO 3aMEIIeHUsI C YIaCTHEM
OeH30iHON KUCIOThL. CioxHbie 23¢upbl. CTpoeHHEe CIOKHBIX d(hupoB. 3oMepust cI0KHBIX 3QHpPOB
(yrmepoaHoro ckenera u MexkiaccoBas). Homenknarypa cinoxubsix 3¢upoB. OOpaTUMOCTh peaKiuu
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STepUBUKAINH, TUAPOIU3 CIOKHBIX pUpoB. PaBHOBecHe peakimu >TepuHKaud — THAPOIH3A;
dakTophl, BIUAIOIINE Ha HEro. PemieHWe pacdyeTHBIX 3a/ad Ha OMpPEEICHHE BBIXOAA MPOIyKTa
peakiuu (B %) OT TEOPETHUECKU BO3MOXKHOTO, YCTaHOBIEHUE (OPMYIIBI U CTPOSHUS BEUIeCTBa IO
OPOAYKTaM ero cropanusi (uiau ruaposmsa). JXKupbel. JKupel Kak clokHbIE 3(DUPBI TIIMLIEPUHA U
KapOOHOBBIX KHCJIOT. CocTaB U cTpoeHue XupoB. HoMeHKIaTypa 1 kiaccupukaus Kupos. Maca.
2Kupsi B mpupoje. buonorndeckue pyHkiun xupoB. CBoicTBa KUpoB. OMBIICHHUE )KUPOB, TOTYUYCHHE
MbUTa. OOBCHEHHE MOKOIIUX CBOMCTB MbUIa. [ MpupoBanue xuaKux xupoB. Maprapus. [Tonsrue o
CMC. O6bscuenne moromux cBoiictB Mbiia U CMC (B cpaBHenun). Pacuernsie 3anaun. Beraucnenus
10 TEPMOXUMHUYECKUM YPABHEHHSIM.

Jlemoncmpayuu.

dusnyeckue CBOWCTBa 3TaHOJA, MpomaHoyia-1 m OyraHoma-1. Mopaenu MOJEKya H30MEpPOB C
monekyisipabiMu popmynamu C3HgO u C4H100. KonmuecTBeHHOE BBITECHEHUE BOJIOPOA U3 CIIUPTA
HaTpueM. CpaBHEHHUE peaKkuii TOPEeHHs ATHUIIOBOTO M MPOMUIOBOT0O crupToB. CpaBHEHHE CKOPOCTEH
B3aMMOJICHCTBHS HATPHUs C 3TAHOJOM, MPOMAHOIOM-2, rimiepuHoM. [lomydenue mpocroro s¢upa.
[Tomyuenue cnoxuoro a¢upa. [lonydyenune sTeHa u3 staHona. PactBopuMocts ¢eHona B BojAe MpuU
OOBIYHOW ¥ TOBBIIICHHOW Temreparype. BriTecHenne ¢enona u3 ¢eHonsara HaTpus yroipHou 18
kucioTo. Peaknus ¢enona ¢ xmopumom xene3a (III). Peakums denoma ¢ dopmanbaerumom.
[MapocTepkHEBbIE MOJEINU MOJIEKYJ albJAECTUAOB M HM30MEPHBIX UM KeTOHOB. OKucieHue
OeH3anberuaa Ha Bo3ayxe. Peakuus «cepedpsiHoro 3epkanay. OKUCIeHHEe alnbIeru0B THIPOKCUIOM
memu (11). 3HakOMCTBO ¢ (PU3MUECKHMHU CBOMCTBAMH HEKOTOPBIX KapOOHOBBIX KHCJIOT: MyPaBbHHOI,
YKCYCHOM, IPOITMOHOBOM, MacIsIHOM, I1aBesieBOil, TMMOHHOM, OJIEMHOBOM, CT€APUHOBOM, OCH30MHOI.
Bosronka 0eH30iiHO# KuCIOTH. OTHOIIEHHE pa3IMYHBIX KapOOHOBBIX KHUCIOT K Boxe. CpaBHEeHHE
KHUCIIOTHOCTH CpeZibl BOAHBIX PACTBOPOB MypPaBbHHOW U YKCYCHOU KHCIIOT OJJUHAKOBOM MOJISIPHOCTH.
[TommydeHue MPUATHO MAaXHYMIETO CIOXHOTo 3¢upa. OTHOIIEHHEe K OpOMHOW BOJE W PACTBOPY
NepMaHraHaTa Kajus peaeabHOM U HerpeneabHoU KapOOHOBBIX KUCIOT. MOIeTH MOJIEKYJTT CIIOKHBIX
3GUpPOB M HM3OMEPHBIX MM KapOOHOBBIX KHCIOT. OTHOIIEHHE CIMBOYHOTO, IOJICOIHEYHOTO U
MAaIIMHHOTO Maclia K BOAHBIM pacTBOpaM Opoma M IepMaHraHaTa Kalusl.

Jlabopamopuvie onvimoel. PacTBopenue riaunepuHa B Boje. Bzaumopeiicteue riounepuna ¢ Cu(OH)o.
Pextudukanus cmecu Boja—>atanon (1—2 craaun). Bzaumoneiictsue ¢peHona ¢ pacTBOpoOM IIETOUH.
PacnioznaBanue pacTBOpoB QeHOIsATa HaTpUsl U KapOoHaTa HaTpus (0apOOTaX BbIIBIXaEMOT'0 BO3AyXa
WIN JIeficTBUE CUIIBHOM KuCoThl). B3aumopeiictBue ¢eHona ¢ 6GpomHOI Bonoil. Pacno3naBanue
BOJHBIX PAacTBOPOB (peHOJIAa M TIHIEpUHA. 3HAKOMCTBO C (DM3UYECKUMU CBOWCTBAMH OTACIIBHBIX
IPEJICTAaBUTENICH  QIBJETMI0B M KETOHOB: aleTaJbJeruja, ameToHa, BOJHOIO pacTBOpa
dbopmanbreruga. OKucaeHue dTaHOJA B dTaHAIb. Peakius

«cepebpsHoro 3epkaia». Oxucnenue anpiaerufoB rujgpokcuaom wmeau  (II).  Ilomydenue
denonopopmanpIETHIHOTO TIOJIMMeEpa. B3anMoseiicTBue pacTBopa YKCYCHOM KHCIOTHI C MarHueMm
(unukoMm), okengoM menu (II), ruapoxcunom xenesa (I11), pactBopom kapOoHaTa HaTpuUsi, paCTBOPOM
creapara kanusi (Mbuta). O3HaKOMJICHHE C 0OpasamMu CIO0XHBIX 3(PUPOB. OTHOIICHHE CIOKHBIX
3(pHPOB K BOJIE M OPraHMUYECKUM BellleCTBaM (KpacuTessM). BriBeaeHne sKMPHOTo NATHA ¢ TOMOIIBIO
CIIOKHOTO 3(upa. PacTBOPIMOCTE KUPOB B BOJIE M OPTaHMYECKUX pacTBOpUTENsiX. Pacro3HaBaHue
CJIMBOYHOTO Macja ¥ MapraprHa ¢ IOMOIIbIO MOAKUCIEHHOT o Tertoro pactBopa KMnO4. Tonydenue
MbTa. CpaBHEHHE MOIOIIMX CBOWCTB XO3dicTBeHHOro Mbiia W CMC B KecTKoll Boje.
OKcriepUMeHTallbHbIe 3ajjaud. Pacro3HaBaHHe pacTBOpOB allerata HaTpus, KapOoHaTa HaTpus,
CHIIMKaTa HaTpUsS W cTeapaTa HaTpws. Pacmo3HaBaHume oOpa3IoB CIMBOYHOTO Maclia U MaprapuHa.
[Tonyyenue kapOOHOBON KUCIOTHI U3 Mblia. [losyueHre yKCyCHON KUCIIOTHI U3 aleTaTra HaTpusl.

Tema 10. VYraesoabl. Mono-, au- u nouucaxapuasl. IlpencraButenu KakIoW TIpyIIbL.
buonorudeckas posb yrieBonoB. VX 3HaueHHMe B JKHM3HM 4YeJOBeKa M oOuiecTBa. MoOHOCaxapH[bl.
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['moko3a, ee ¢usmdeckue cpoiicTBa. CTpoeHHE MOJEKYJbl. PaBHOBECHST B pPacTBOpE TIIFOKO3HI.
3aBUCUMOCTh XUMHUYECKHX CBOMCTB TJIIOKO3bI OT CTPOCHHSI MOJIEKYyJbl. BzaumoneiictBue c¢
ruapokcuoM Meau (II) mpu koMHaTHON TeMmiieparype M HAarpeBaHHM, STEpUPHUKAIUS, PEAKIIUS
«cepeOpsHOro  3epKana», THuIpupoBaHue. Peaknum  OpoXEHUS  TUIIOKO3BI:  CIIMPTOBOTO,
MOJIOYHOKHUCIIOro. I'moko3a B npupone. buomornueckas poap roko3sl. [IpuMeHeHne ritoko3sl Ha
OCHOBE €€ cBOWCTB. PpyKTO3a Kak U30Mep IIt0Ko3bl. CpaBHEHUE CTPOEHUS MOJIEKYJ U XUMUYECKUX
CBOMCTB TIIOKO3BI U (pyKTO3bl. DpyKTO3a B IpUpOJIe U ee Ouonoruueckas poib. Jlucaxapunisbl.
Crpoenue aucaxapunoB. BoccranaBnuBaromuye U HeBOCCTaHaBIMBaromue aucaxapubl. Caxaposa,
JIaKTO3a, MajbTO3a, UX CTPOCHHE U Ouosioruyeckas poisb. ['maponus nucaxapuaos. [IpombliienHoe
[I0JIy4Y€HHUE caxapo3bl U3 NPUPOAHOTo chIpbs. [Tonmucaxapuasl. Kpaxman u nemntonosa (CpaBHUTENbHAS
XapaKTepUCTHKA: CTPOEHUE, CBOMCTBA, OHMosiornyeckas pois). dusnueckue cBOWCTBA MMOIMCAXapUIOB.
XHUMHUYECKUE CBOMCTBA IMoJucaxapuaoB. I'maponus nomucaxapunoB. KadecTBeHHas peakuus Ha
kpaxman. [lonmucaxapunel B mpupoae, ux Ouonorumyeckas pousib. [IpumeHeHHe mMoincaxapuioB.
[Tonsatne 00 HMCKYCCTBEHHBIX BOJIOKHAaX. B3auMmojeiicTBHE UEIIION03bl ¢ HEOPraHWYEeCKUMHU U
KapOOHOBBIMU KHUCJIOTaMH — 00pa3oBaHuE CIOXKHBIX 3(upoB. PelieHue cMemIaHHBIX PacYETHBIX
3a/1a4.

Jlemoncmpayuu.

OO0pa3up! yrieBosoB U M3Aeaui U3 HuX. B3aumopelictBue caxapossl ¢ ruapoxkcugoM meau (II).
[Tonyyenue caxapara KajbLiUs U BBIICICHHE Caxapo3bl M3 pacTBOpa caxapara Kaiblus. Peaknus
«cepeOpsHOro 3epkaja» JUisd IIIOKO3bl. B3aumozelcTBue riroko3bl ¢ (PyKCUHCEPHUCTON KHUCIOTOM.
OTHolIeHNE PacTBOPOB caxapo3bl U MabTO3bI (J1aKTO3bl) K ruapokcuay Meau (II) nmpu HarpeBanuu.
O3HakomiieHHE ¢ (U3NYECKUMHU CBOMCTBAMM LEJUIIOJIO3bI U Kpaxmasia. HaOyxaHue 1emnrono3sl U
Kpaxmaiia B Bojie. [TomyyeHnune HUTpaTa HEIIr0I03BlL.

Jlabopamopnvie onvimul.

OznakomieHne ¢ (U3UUECKMMH CBOWCTBAMHU TJIOKO3bl (amTeyHas YMaKoBKa, TaOJIETKH).
Bzaumopeiicteue ¢ Cu(OH)2 mpu paznmuunoit Ttemmeparype. KuUCTOTHBIM THAPOJIN3 caxapo3bl.
3HakoMCTBO ¢ oOpa3iamu monucaxapuaoB. OOHapykeHHE KpaxMmaia C MOMOIIbI0 KauyeCTBEHHOU
peaknuu B Mene, xjebe, KierdaTke, Oymare, KieicTepe, HOTypTe, MaprapuHe. 3HAKOMCTBO C
KOJUIEKIIUEeH BOJIOKOH. OKCIepUMEHTANbHbIE 3a/adyd. Pacro3HaBaHUE pacTBOPOB TIIIOKO3bI U
rurepuna. Onpeseienne HaTnyus Kpaxmana B Mejsie, xjiede, MaprapuHe.

Tema 11. Azorconep:xkamme coeanHeHusi. AMunbl. CoctaB U cTpoeHue amuHoB. Kitaccudukanus,
U30MEpHUsl U HOMEHKJaTypa aMuHOB. Anudartuyeckue amuHbl. AHMIMH. [lonydeHue amMHHOB:
AIKWINPOBAaHME aMMHAKa, BOCCTAHOBJIEHHME HUTpOCOeIMHEHUM (peakuus 3uHMHA). Duznueckue
CBOMICTBA aMMHOB. XMMHUYECKHE CBONCTBA aMHMHOB: B3aUMOJACWUCTBHE C BOAOW M KHCIOTaMH.
["'omonornyeckuit psa apoMaTHUECKUX aMUHOB. AJIKIJIMPOBAHKE U allMJIMPOBaHKE aMUHOB. B3aumHoe
BJIMSIHME aTOMOB B MOJIEKyJlaX Ha NMpUMepe aMMHaka, almupaTHYECKUX M apOMaTHYEeCKUX aMHHOB.
[Ipumenenne aMuHOB. AMHHOKHUCIOTHI U Oenku. CocTaB M CTPOCHHE MOJIEKYJ aMHUHOKHUCIIOT.
N3omepuss aMMHOKHMCIOT. JIBOMCTBEHHOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB AMMHOKHCIOT U €€
IIpUYMHBL. B3auMozaeicTBue aMUHOKHCIOT C OCHOBaHUSMH. B3anMOJeiCcTBHE aMHUHOKHCIOT C
KHACIOTaMH, o00pa3oBaHHME CIOXKHBIX 3(upoB. OOpa3oBaHHe BHYTPUMOJEKYJSPHBIX COJIeH
(OunonsgpHOro MoHa). Peakius monukoHaeHCAIMY aMUHOKUCIOT. CUHTETHYECKHE BOJIOKHA (KaIlpoH,
9HAHT U Ap.). buonornueckas poab aMuHOKUCHOT. [IpyMeHeHne aMMHOKUCIOT. benku kak npupoHbIe
ouononuMepsl. Ilentunnas rpynnma atomMoB W mentuiaHas cBsa3b. llentuael. benku. IlepBuunas,
BTOPUYHAS M TPETUYHAS CTPYKTYphl OeKOB. XMMHUYECKHE CBOMCTBA OEIKOB: rOpeHHe, JeHaTypalus,
TUIPOJIN3, KaUeCTBEHHBIE (LIBETHbIE) peakuu. bronornueckue GyHKIuN 6enKOB. 3HaUeHUE OENIKOB.
YeTBepTUUHasi CTPYKTypa OEJIKOB Kak arperanusi OelKOBBIX M HeOeNKOBBIX MoJieKyll. ['obanbHas
npobiieMa O€IKOBOro rojojaHuss U NyTu ee pewmeHus. HyknenHoBble kucnorbl. OOmuMi TuiaH
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CTPOEHHUsI HYKJI€OTHJOB. IIOHSATHE O NMMPUMHMIMHOBBIX M IYPUHOBBIX OCHOBaHHUsAX. llepBuuHas,
BTOpHUYHAs U TpeTuudHas cTpykTypsl mMoiaekyisl JIHK. buonorunueckas pons JIHK u PHK. I'ennas
UH)XeHepus U OMoTexHosorus. TpaHcreHHble (OPMbI )KUBOTHBIX M PACTEHUI.

Jlemoncmpayuu.

®dusnueckue CBOMCTBa MeTWilaMuHa. [‘opeHne MerwinamMuHa. B3auMoneicTBue aHWIMHA U
METHJIaMUHA ¢ BOAOH ¥ kuciotamu. OTHOIIeHHE OCH3071a U aHIIIMHA K OpoMHO# Bojie. OKkpaniBanue
TKaHeW aHWIMHOBBIMH Kpacuteiasimu. OOHapykeHHe (DYHKIMOHAIBHBIX TPyHN B MOJEKyJax
aMUHOKHCIIOT. HelTpanu3anys menodyn aMruHOKHUCIIOTOW. HelTpanu3anus KUCI0Tbl aMUHOKHUCIIOTOM.
PactBopenue u ocaxxnenue 6enkoB. Jlenarypanus 6enkoB. KauecTBennble peakuinu Ha Oenku. Moaenu
monekyisl JIHK u pazmuunsix Bugos monekysn PHK. O6pa3iiel mpoayKToB MUTaHHS U3 TPAHCTEHHBIX
dbopM pacTeHUN M JKUBOTHBIX; JIEKAPCTB M IpEMapaToB, HM3TOTOBIEHHBIX C IMOMOUIbIO T'€HHOM
umkeHepuu. JlabopatopHble ONBITEL. M3roToBieHHME MOJENEH MOJIEKYJl HM30MEPHBIX aMHHOB.
N3rorornenune mojeneit n3omepHnix Mojiekya coctaBa C;H7NOz. PacTtBopeHne 6enkoB B BoAe U UX
koaryssius. OOHapy)eHue 0eKa B KyprHHOM SiLe U B MOJIOKE.

Tema 12. buosiorudyecku akTuBHBbIe coeluHeHMsA. Buramunubl. Ilonartue o Burammuax. Ux
KJaccuukanus 1 obo3Hauenue. Hopmel notpediaenust BuTaMuHOB. BoopacTBopuMble (Ha mpumepe
ButamuHa C) M xupopacTBopuMble (Ha mnpumepe BUTaMMHOB A u D) Buramunsl. Ilonstue o0
aBUTAMUHO3aX, TUIEpU TunoBuTamuHo3ax. [Ipopumnakruka  aBuTamMuHO30B.  OTAEIbHBIE
NPEICTaBUTENN BOJAOPACTBOPUMBIX BUTaMUHOB (C, PP, rpymmer B) u sxupopacTBOpHMBIX BUTAMHHOB
(A, D, E), ux Ouonoruueckass poib. ®epmentsl. [loHsaTre o ¢depMeHTaX Kak O OHOJIOTHYECKUX
KaTaJim3aropax OEJIKOBOW MpUpPOAbl. 3HaueHHE B OMOJIOTMM W MPUMEHEHHE B MPOMBIIIJICHHOCTH.
Knaccugpukanus ¢pepmenToB. OCOOEHHOCTH CTPOEHHMSI M CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTb U
3P PEKTUBHOCTD. 3aBUCUMOCTh aKTHUBHOCTH (epMeHTa oT Temrepatypsl U pH cpensr. OcodbenHocTi
CTPOCHHUSI U CBOMCTB B CPaBHEHUHU C HEOPraHMYECKUMH Karanuzaropamu. I'opmonsl. [lonstue o
FOPMOHAX KaK OMOJOTMYECKH AKTUBHBIX BEILECTBAX, BBINOJIHSIOMIMX SHIAOKPUHHYIO PETYJISALIUIO
KHU3HEIEATEIbHOCTH ~ opraHu3moB. Kiaccudukanuss TOpMOHOB:  CTE€POHMAbI, MPOU3BOJHBIE
AMHHOKHUCIIOT, TOJHIENTHAHbIE U OenkoBble TOpMOHBL. OTIeNnbHBIE NPEACTABUTETN TOPMOHOB:
ACTPAAHOJ, TECTOCTEPOH, HWHCYIWH, aapeHanuH. JlekapctBa. IloHdatne o JexapcTBax Kak
XUMHOTEpaneBTUUECKUX MpenapaTax. ['pymiibl gekapcTB: CyabhaMubl (CTPENTOLUA), AHTUOMOTUKU
(meHUIWJUIMH), acnupuH. be3omacHble crmocoObl MpUMEHEHUs, JiekapcTBeHHbIe ¢Gopmbl. KpaTkue
UCTOPUYECKHE CBEIECHUS O BO3HUKHOBEHHWM W PAa3BUTUU XMMHOTEpanuu. MexaHus3Mm JencTBus
HEKOTOPBIX JIEKAPCTBEHHBIX IIPENApPaTOB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB HA OCHOBE
aHaJIM3a XMMHUYECKOTO CTPOEHUS. AHTHOMOTHKY, UX KJIaCCU(PUKAIUS [0 CTPOCHUIO, TUILY U CIEKTPY
neiictBus. Jlucbakreprno3. HapkoTuku, HapKkoMaHUs U ee MpOo(pUIaKTHKA.

Jlemoncmpayuu.

OOpa3ubl BuTaMUHHBIX mpenaparoB. [lomuBuramuubl. Wimoctpanuu ¢ortorpaduil KMBOTHBIX C
pasnu4yHbIME (hopMaMH aBUTaMHUHO30B. CpaBHeHHe ckopocTu pazioxeHuss H202 mox aelictBuem
depmenTa (karanasel) U Heopranmueckux karainmsaTopos (KI, FeCls, MnO»). [Tnakat wim kojgorpamMMa
¢ U300pakeHHEeM CTPYKTYPHBIX (OPMYIJ 3CTpajuoia, TECTOCTEpPOHA, aJpeHanuHa. B3aumoneiicTBue
anpenanuna ¢ pactBopoM FeCls. benkoast mpupoma nHCyauHa (IIBETHBIE peakiuu Ha O6enkn). [Imakarsl
WIH KOAOTpaMMbI ¢ (GopMyliaMd aMuja Cylb()haHUIOBOW KHUCIOTHI, AUTUAPOGOIUEBONH U JIOKHOM
TUTHAPODOTHEBON KUCIOT, OCH3WITICHUIIWIUTIHA, TETPAIIMKIINHA, ITepoTakchMa, acCIuprHa.

Jlabopamopnvie onvimui. OOHapykeHHE BUTaMMHA A B pacTuTenbHOM Macie. OOHapykeHue

ButampuHa C B s0mouHoM coke. OOHapyxeHHe BUTaMMHa D B JKenTKe KypHUHOIO sifla.

DepMEeHTaTUBHBIN THAPOIU3 KpaxMalia o1 IeMCTBUEM aMuiIa3bl. Pa3znoxkenue nepokcuaa Bogopoaa

MoJ| JEHCTBHEM Karayas3bl. JlelicTBME JeruaporeHasbl Ha METUJICHOBBIM CcuHMHU. Vcnbeitanue

pacTBOPUMOCTH aJ[peHallMHA B BOJAE M CONITHON kucnore. OOHapyXeHHe acImuphHa B TOTOBOM
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JIeKapCTBEHHOU (popme (peakiueit THAPOoIIM3a WK IBETHON peakiuei ¢ cynbhaTom Oepusuims).
Oo6mas xumus. 11 kiaacc.

Tema 1. CTpoenue aroma. ATOM — CJI0KHast yacTUA. JloKka3aTenbCcTBa CI0AKHOCTH CTPOCHHUSI aTOMa:
KaTO/IHBIE U PEHTTCHOBCKHE JTy4H, (HOTOdD(DEKT, pagrnoakTHBHOCTh. OTKPBITHE JJIEKTPOHA, IPOTOHA U
HerTpoHa. Moxenu crtpoenus atoma (Tomcona, Pesepdopma, bopa). Makpomup u MUKpOMUD.
KBanTOBO-MEeXaHUUYECKHE TPEACTABICHUS O CTpOoeHUH aroma. COCTOSHHE 3JIEKTPOHOB B aToOME.
Hyxnonsl: mpotonbl u HedTponbl. Hykmuael. M306apsl m u3otomnbl. KBaHTOBO-MEXaHMYECKHE
MPEJICTABJICHHSI O MIPUPOJIC dIeKTpoHA. [loHATHE 00 SMEKTPOHHOM OPOUTAIH U STIEKTPOHHOM O0JIaKe.
KBaHTOBEIC UKCHa: TIABHOE, OpOUTANILHOE (TOO0YHOE), MATHUTHOE ¥ CITHOBOE. [IpaBuiia 3amonHeHus
SHEPreTUYeCKUX YpoBHEH u opOuTaieit anekrponaMu. [lpuHnun MuHuMyMa sHepru, 3anpet [laymnm,
npaBwio XyHJa, mpaBuio KIIEYKOBCKOTO. DNEKTpOHHBIE KOH(MUTYpAllMK aTOMOB H HOHOB.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHSI aTOMOB XpOMa, Meiu, cepedpa u Jip. BareHTHbIE BO3MOKHOCTH
aTOMOB XUMHYECKHX DJIEMEHTOB. BaneHTHbIE 3JeKTpOHbI. BaneHTHbIE BO3MOXKHOCTH aTOMOB
XUMHYECKHX D3JIEMEHTOB, OOYCJIOBIEHHbIE pa3nuyHbIMU  (pakTopamu. CpaBHEHUE MOHATHIMA
«BAJICHTHOCTB» WU

«CTCIICHb OKHCIICHUS).

Tema 2. Ilepuoauveckuii 3axkon JI. U. MenaeneeBa. Ilpeanoceuiku otkpbiTus Ilepuogunyeckoro
3akoHa. OrtkpeiTue 3akoHa. IlepBas dopmynupoBka Ilepuonnueckoro 3akoHa. CTpykTypa
[lepuoauueckoit cuctembl 31eMeHTOB. COBpPEMEHHBIE MPEACTABICHUS O XUMHYECKOM HJIEMEHTE.
Bropas ¢opmynupoBka Ilepuoanueckoro 3akona. Ilepuomuyeckas cucTtemMa W CTPOCHUE aroMma.
®u3nUecKuil CMbICH MOPSAKOBOTO HOMEpaA 3J1€MEHTa, HOMEpOB rpyIibl U nepuoja. [lepuoanueckoe
W3MEHEHUE CBOMCTB DJIEMEHTOB: pajJiyca aToma, 3JEKTPOOTpHUIATENbHOCTU. [IpuunHbBl M3MEHEHUS
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX W MEPUOJAX, B TOM YHCIE U B
Oospux U cBepxOonbpmx. OCOOEHHOCTH CTPOCHHSI aTOMOB aKTHHOHUIOB M JIAHTAHOUIIOB. TpeThs
dopmynupoBka [lepumonudeckoro 3akona. 3Hauenue Ilepumonmyeckoro 3akoHa u Ilepuommueckoit
CHUCTEMBI JIJIsl Pa3BUTHS HAYKU U TOHUMAaHUSI XUMHUYECKON KapTHUHBI MHUPA.

Jlemoncmpayuu.

®otoadpdexr. Katoausle yun (37I€KTPOHHO-Ty4YeBBbIE TPYyOKH), MOJENH 3JIEKTPOHHBIX 00JaKOB
(opOutaineit) pasznuyHoi QopMmbl. Pasznuunbie BapuanThl Tabmui I[lepuogudeckoil CUCTEMBI
xumuyeckux snemMenToB [I. . MenneneeBa. OOpa3iipl IPOCTHIX BEIIECTB, OKCUAOB M I'MIPOKCUIIOB
DIIEMEHTOB 3-TO MEPHO/a U IEMOHCTPAIUS UX CBOMCTB.

Tema 3. Xumnueckas cBs3b. [loHsATHE 0 XUMHUECKOW CBSI3U KaK MPOLIECCE B3aUMOACICTBUSA aTOMOB
¢ oOpa3oBaHHEM MOJIEKYJ, MOHOB W paauKaioOB. Buubl XxuMuueckod cBsi3u. AmopdHbIE U
KpUcTajuinueckue BemiectBa. MoOHHas xumuyeckas cBsi3b. JIMMoOJbHBIE MOMEHT cBsi3u. CBoKcCTBa
BEILECTB C MIOHHOM KpUCTauIMuecKon penieTkod. KoBaneHTHas cBsi3b. MeTo/| BaJ€HTHBIX CBSI3€l B
00pa3oBaHNM KOBAJICHTHOW CBSI3H. DIIEKTPOOTPUIIATETLHOCTh U PA3HOBUIHOCTH KOBAJICHTHOU CBS3HU
M0 ATOMY IPHU3HAKY: MOJsipHasi U HemoussgpHas. CriocoObl MepeKphIBaHMSI DIIEKTPOHHBIX OpOHUTaneil u
KJaccu(uKanusi KOBaJICHTHBIX CBSI3€W MO ATOMY MPHU3HAKY: S- M P-CBsi3U. KpaTHOCTh KOBaJICHTHBIX
CBs3e W MX KiaccupuKanus MO ITOMY MpPH3HAKY: OJAMHApHAas, ABOWHAs M T. 1. MeXaHHU3MBbI
0o0pa3oBaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIH M JOHOPHO-akUEeNnTOpHBbIH. OCHOBHBIE CBOWCTBA
KOBAJIEHTHOW CBSI3U: HACHIIIAEMOCTb, HANPABIEHHOCTh, AUIOJbHBIA MOMEHT. [I0NSpHOCTE CBA3U U
MOJISIPHOCTH MOJIEKYJIbI. KpucTaninueckoe CTpoeHUE BEIIECTB C 3TUM THIIOM CBSI3U, UX (U3HUECKHE
cBOiicTBa. MeTtayuinueckas cBsi3b U €€ 0COOCHHOCTH. PU3NYECKUE CBOICTBA METAIJIOB KaK (DyHKIIUS
METAJTMYECKOM CBS3M U METAINIMYECKON KPUCTATUIMYECKON pemeTkr. BomopoaHas CBA3b 1 MEXaHU3M
ee oOpasoBaHus. MeXMOJEKyIsIpHas W BHYTPUMOJEKYIsApHas BOAOPOIHBIC CBs3u. Dusnueckue
CBOICTBA BEIIECTB C BOJOPOJHOM CBA3bI0. brosiornyeckast pojab BOJOPOIHON CBSI3M B OpraHU3allid
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CTpYKTyp OuononumepoB. Ban-nep-saanbcoBo Bzaumopeiicteue. OpreHTalMOHHOE, UHAYKIIMOHHOE U
JUCTIEPCUOHHOE B3aMMOJIEUCTBHE MEXAY MOJIEKYJIaMU. Y CIIOBHOCTh pa3/ieJIeHUsl BEUIECTB 10 TUIIaM
CBS3M, €IuHAs NpUpOJla XUMHUYECKON cBs3u. ['mOpuamsanuss opburtaigeil U reoMeTpusi MOJEKYIL.
Teopust THOpUAM3AIMK W OTTAJIKWBAHUS BAJICHTHBIX Map. THIBl THOPUAM3AIMH 3JIEKTPOHHBIX
opOuTanel 1 reoMeTpUsl OPraHuYeCKUX U HEOPraHUYECKUX MOJIEKYIL.

Tema 4. Teopusi cTpoeHNsi XUMHYECKUX coequMHeHMi. [Ipeanocbulku co3aHus TEOpUN CTPOCHUS
XUMHUYECKHUX COSTMHECHUN: pa0boThl peamecTBeHHUKOB A. M. bytieposa (OK. b. [lroma, @. Benep, 111.
@. Kepap, @. A. Kekyne), cwezn ecrectBoucnbiTaTeneit B r. lneiepe. JImanocTHbie kadecTBa A. M.
BbytiepoBa. OCHOBHbBIE TOJOKEHUS TEOPUM XMMHUYECKOI'O CTPOCHMSI OPraHUYECKUX COECJUHEHHUH U
COBPEMEHHOI Teopuu cTpoeHus. M3omepusi B OpraHMuecKoil 1 HeOpraHu4eckol xumuu. BzanMuoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OPraHMUYECKUX U HEOpraHMYeCKUX BeuiecTB. OCHOBHbBIE HAIIPABIICHUS
pa3BUTHS TEOPUHM CTPOCHUS OPraHMYECKUX COCAMHEHUH (3aBUCUMOCTH CBOMCTB BEIECTB HE TOJIHKO
OT XUMHUYECKOI0, HO M OT HX 3JIEKTPOHHOTO U IMPOCTPAHCTBEHHOIO CTpoeHus ). MHAYKIMOHHBIA U
Me3oMepHbIi addekTol. CTepeoperynsipHocTh. uanekTuueckue ocHOBHI o01THOCTH [leproaundeckoro
3akona J[. W. MenneneeBa u teopum ctpoeHuss A. M. BytiepoBa B craHoBieHuu (paboThl
MPEeIIIeCTBEHHUKOB, HAKOIIJICHHE (PaKTOB, yUaCTHE B ChE3/AaX, PYCCKUNA MEHTAJIUTET), PEeACKa3aHUH
(aoBbIe a1eMeHTHl — Ga, Se, Ge 1 HOBBIC BEIIECTBA — M30MEPHI) M pa3BUTHH (TpU (HOPMYITHPOBKH).

Jlemoncmpayuu

Mopenu KpHUCTAJUIMYECKUX PEIIETOK BEINECTB € PA3IMYHBIM TUIIOM CBs3ed. Monenu Moiekyn
pa3nuyHOi reomMeTpuy. MoJenu KpUCTaNIMYeCKUX PEIIeTOK anmasa U rpadura. Moaenn Monekyn
WU30MEPOB CTPYKTYPHOM M IIPOCTPAHCTBEHHON u3oMepuu. Mojenu KpHUCTaUIMYECKUX PELIETOK
MeTaJIJI0B. Mozaenu u3 BO3AYUIHBIX IIAPOB, OTPAKAIOUIME IPOCTPAHCTBEHHOE PACIIOIOKEHHUE SP3 -,
Sp2-, SP-THOPUAHBIX OpOUTalIel B MOJIEKYJIaX OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

Tema 5. Ilosiumepsbl opranuyeckue U Heoprauudeckue. [loamumepsl. OCHOBHBIE MMOHATUS ~ XUMHH
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUM: «MOHOMEpP», «IIOJIUMEPH,

«MaKpOMOJIEKYJIa»,  «CTPYKTypHOE  3BEHO»,  «CTENEHb  MOJUMEpU3ALUNY,

«MoneKysipHass  Maccay. CrocoObl TONY4YeHHS TOJIMMEPOB: PEAKIHU IOJMMEpPU3alul |
nonukoHaeHcanud.  CTpoeHHe  TONMMEpOB:  reomerpuyeckas  (opMa  MaKpOMOJEKYII,
KPUCTAILIMYHOCT M aMOpP(HOCTb,  cTepeoperyyspHocTb. [lomuMmepsl  opraHuuyeckue U
Heoprannueckue. Kayuyku. [Inactmaccel. Bonokna. buononumepsr: 6eku ¥ HyKJIEHHOBBIE KUCTOTHI.
Heoprannueckne moauMepsl AaTOMHOTO CTPOCHHS (QJUIOTPONHBIE MOJU(MUKAIMK  yTIEPOa,
KPUCTAITMYECKUI KPEMHHM, CelleH U TeJUTyp LIEMOYEYHOTO CTPOCHHUS, AUOKCUI KPEMHUS U Jp.) U
MOJIEKYJISIPHOTO CTPOCHHSI (cepa TutacThuieckas u ap.).

Hemoncmpayuu. Konnexnus miactmace ¥ BOJIOKOH. OOpa3libl HEOPraHUYECKUX IOJIMMEPOB: CEphl
I1acTHueckoi, pochopa kpacHoro, kBapua u 1p. Moaenu monekyn 6enkos u JTHK.

Tema 6. {ucnepcHble cucrembl. Yucrble BemecTBa M cMecu. Kiaccupukanus XUMHYECKUX
BemecTB nmo uyucrore. CocrtaB cmecell. PactBopsl. PactBopumocts BemectB. Kiaccugukarus
pacTBOPOB B 3aBUCUMOCTH OT COCTOSIHUSI PAaCTBOPEHHOTO BELECTBa (MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-
UOHHBIEC, WOHHBIE). THIBI PAacTBOPOB MO COJEP’KAHHIO PACTBOPEHHOrO BeriecTBa. KoHIeHTparus
pactBopoB. [TonsTue

«aucnepcHas cucrema». Knaccupukanusi JUCIEPCHBIX CHUCTEM B 3aBHCUMOCTH OT arperaTHoro

COCTOSTHUSI JIMCIIEPCHOHHOM cpenbl M JucnepcHo (aspl, a Takke MO pa3Mepy YacTHll.

['pyboaucniepcHble CUCTEMBI: SMYJIbCUU M CYCHEH3MH. TOHKOAMCHEPCHBbIE KOJUIOMAHBIE CHCTEMBI:

3omu U renu. Oddext Tunmansa. Koarymsmus B KoulouAHbIX pacTBopax. CHHepe3uc B resx.

Pacuernble 3amaun. Pacuersl mo xumuueckuM QopmynaM. Pacyerbl, CBA3aHHBIE C MOHATUSMH
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«MaccoBas JOJs» U «00bEMHAas 10JIs1» KOMIIOHEHTOB CMeCU. Belunciienne MosipHON KOHIIEHTpAaLUuu
pacTBOpPOB.

Jlemoncmpayuu.
OO0pa3ipl pa3IUYHbIX CHCTEM C )XUIK0H cpenoit. Koarymsuus. Cunepesuc. Dpdext Tunnans.

JlabopamopHvle onvimel. 3HAKOMCTBO C KOJUICKIUSMH THIIEBBIX, MEIUIIMHCKAX M OMOJIOTHYECKUX
reneit u 3oieit. [TosyueHne KoJIOUAHOTO pactBopa xsopuia sxenesa (11).

Tema 7. Xumuuyeckue peakuuu. Krnaccudukanmss XMMHYECKMX pEaKIUHA B OPraHMYECKOW U
HEOpraHuyeckol xumuu. IIoHATHE O XMMHMUYECKOM peakiuM, OTIMYUE €€ OT SJACpHOW peakluu.
Pacmieruienue saep, TEpMOSACPHBIN CHUHTE3, SACPHBIA OOMEH. AJIOTPONHBIE W TOIMMOpP(HBIE
npeBpaieHus BemecTs. Kiaccupukanus peakuuii B HEOPraHM4eCKOM XMMHUM IO YUCIY M COCTaBY
pearupymromux BeHIeCTB (pa3loKeHus, COeIMHEeHMs, 3ameleHus, oOmena). Kmaccudukanms
XMMHMYECKMX PpEakUuil B OpraHMYecKol XHUMHUHM (IIPUCOEIUHEHMS, 3aMELICHMs], OTLICIICHUS,
nzomepuzanmn). Kmaccudukanms peaxiuii 1mo terioBoMmy 3¢¢exTy, 1o (Ha3oBoMy COCTaBy, IO
ydacTuio Kataimuzatopa. OOpaTuMele W HeoOpaTHMble peakluH. THUMbl peareéHTOB W IOHATHE O
MEXaHU3MaX XUMUYECKHX peakiuil (MOHHOM U CBOOOAHOpaIuKaIbHOM). OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH U peaKUH, UIylIe 0e3 U3MEHEHUs CTeleHeH OKUCICHUS 3JIEeMEHTOB.
Me:xMoneKyispHble U BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. Peakiyu
JUCTIPONIOPLIMOHUPOBaHHA. MeTo/bl COCTaBICHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIHii:
METOJ AIEKTPOHHOTO OajaHca ¥ METO/I MOTypeakuuii (METO AIEeKTPOHHO-HOHHOTO 0OajaHca).

Tema 8. OcHOBHBIC NOHATHS XMMHYECKOH TepMOAMHAMHUKH. [lepBoe Havano TepMOAMHAMUKH.
TerutoBoit a3 ekt xumudeckoi peakiuu. 3akoH ['ecca u crneacTBust U3 Hero. Terora (SHTAIBITHS)
oOpa3oBaHusl BelecTBa. 1epMoxumuueckue pacuersl. [lonstue sHTpommu. Bropoe Hauamo
tepmoauHamMuku. CBobOoanast sHeprus ['u06ca. Pacderbl caMONpOM3BOJIBHOIO IPOTEKAHMS
XUMHUYECKON PEeaKIIiH.

Tema 9. Hauyana xumu4veckoii knHeTuku. [Ipenmer xumudecko KuHETUKHU. [loHATHE CKOpOCTH
XMMHYECKOW peakuuu. KHHeTH4Yeckoe ypaBHEHHWE pEakIMd W KOHCTAHTA CKOPOCTH XUMHYECKOH
peakiuu. DakTOpbl, BIMSIONIME HAa CKOPOCTh XUMHUYECKOW peakuuu (MpuUpoja pearupyromux
BEIIIECTB, KOHIICHTpAIUs, TEMIIepaTypa, MOBEPXHOCTb COMPUKOCHOBEHUs BemiecTB). [lonsiTne o
KaTalau3aTropax M Karajause. | OMOreHHbI U rereporeHHblid katann3. PepmenTsl. GepMeHTaTUBHBIN
Karainu3 u ero mexanusM. [Ipomoropel. Katanutudeckue sapsl. UHruoburopsl. Mexanusm JeicTBUS
KaTaJau3aTopoOB.

Tema 10. Xumnueckoe paBHoBecue. OOpaTuMble XUMUYECKHE PEAKIMU, W3MEHEHHE JHEPTUu
['u60ca B oOpaTuMoM mpoiiecce. XMMHUYECKOE PaBHOBECHE U €T0 TMHaMUUeCKui xapakTep. Koncranra
xumuueckoro paBHoBecus. [lpunuun Jle [llarenpbe. CwmemieHne XHWMHUYECKOTO pPaBHOBECHS.
DNEeKTPONUTHYECKAsT ~JUCCOIMALUS. ODJIEKTPOJUTHI UM HEIIEKTPOJIUTHL.  DJIEKTPOIUTUUYECKAS
JUCCOLIMAIMS, MEXaHU3M JIMCCOIIMAIIUY BEIIECTB C PA3IUYHBIMU BUJaMH CB3U. CUIIbHBIC U C1a0bIe
AMeKTpoduThl. CTerneHb AMCCOLMAIIMM W €€ 3aBHCHUMOCTh OT pa3iaudHbIX (akTopoB. Koncranta
nuccormanuu. IlpomsBenenune pactBopumoctu. MonHoe mnpousBeaenue Boabl. [lonstue pH.
Bomoponuenii mokazarens. [mapomms. I'maponus kak oOMeHHBIH mporecc. OOpaTUMBIA U
HEOOpAaTUMBIN THUAPOINU3 OPTraHUYECKHX M HEOpraHWYeCKHX BemecTB. [ maponu3 coneir. ['maponms
OpTraHWYECKUX COCIMHEHHM KaK XMMHUYeCKas OCHOBa oOMeHa BemiecTB. [ maponmn3 AT® kak ocHOBa
DHEPreTHUECKOTO0 OOMEHa B JKUBBIX OpraHu3Max. [HIpOoJIN3 OpraHudYecKuX COSAMHEHHHA B
MIPOMBINIUICHHOCTH (OMBUICHUE XUPOB, TMOJTYYEHHUE THAPOJIM3HOTO CIOUPTA W T. 1.). YCHUJICHUE U
noJiaBlieHNe 00paTUMOro rUApoU3a. 3HaYeHHE THIPOIN3a B IPOMBINIJICHHOCTH U B OBITY. PacueTHbie
3amauu. PacueTsl Mo TepMOXUMHYECKUM ypaBHEHUsIM. Brranciaenue temioBoro 3¢ dexra peakiuu mo
TEIIoTe 00pa30BaHUsI pearupyroluX BEHIeCTB M MPOAYKTOB peakuuu. Omnpenenenue pH pactBopa
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3aJJaHHOM MOJISIPHOM KOHIIEHTpauuu. Pacuer cpeaHed CKOPOCTHM PEAKIHMH [0 KOHIIEHTpalusM
pearupyromux BemecTB. BEIUUCICHNS C UCTIOIb30BAaHUEM MOHATHS «TEMIIEPaTypHbIA K03 (OUIIMEHT
CKOPOCTH peaknuu». HaxXoJeHue KOHCTAaHThl PABHOBECHUS PEaKIUH 10 PABHOBECHBIM
KOHI_ICHTpaLII/ISIM )41 onpeﬂeneHHe NCXOJHBIX KOHHCHTpaHI/Iﬁ BCIICCTB.

Jlemoncmpayuu.

AnnotponHsle npeBpatieHus cepsl 1 pocdopa. Peakiuu, naymmue ¢ oOpazoBaHUeM rasa, ocajika win

BOJIbl. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMM B HEOPraHMYECKOH XMMHUHU (B3auMojeicTBHe
IIMHKA C PaCTBOPAMHM COJITHOM KUCIOTHI U cyibdara meau (I1)). OxucauTenbHO-BOCCTAHOBUTEIBHBIC
peaknuMu B OPraHUYECKOM XWUMHUHM (OKMCIIEHHE aibAerhia B KapOOHOBYIO KHCIOTY — pEaKIHs
«cepeOpsHOro 3epkana» WiM peakuus ¢ ruapokcuwiom Meau (1), okuciaeHue 3taHoIa HA MEAHOM
karanuzaTope). M3ydeHue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakliiy OT KOHIEHTPAlluU BEIIECTB,
TeMmreparypbl (B3aMMOAEHCTBUE THUOCYJIb(ara HATPUS C CEPHOM KUCIOTOM), IOBEPXHOCTU
CONPUKOCHOBEHMSI BEIIECTB (B3aUMOJICHCTBUE COJISHOM KHCIOTHI C TpaHyJaMd M IOPOLIKaMU
QIIOMUHUS WM LMHKA). [IpoBeseHne KaTaauTHYeCKUX peakluil pa3ioKeHus MepoKcua BOA0poaa,
TOpEeHUs1 caxapa, B3auMOJEHCTBHA Hona W amoMuHus. Koppos3us skene3a B BOJHOM cpeae ¢
ypoTpornuHoM u 6e3 Hero. CpaBHEHHE 3JIEKTPOINPOBOJHOCTH PACTBOPOB IEKTPOIUTOB. CMeleHune
PaBHOBECHSI IUCCOLMALINY CIIA0BIX KUCIOT. IHAMKATOPhI M U3SMEHEHHE UX OKPACKU B Pa3HBIX CPEIaXx.
HoHHble peakuuu M yCIOBHsI HUX INpoTekaHus. ['maponu3 kapOOHATOB, Cyiab(haToOB M CHUIMKATOB
IIEJIOYHBIX MeTayioB, HUTpaTa cBuHUA (II) mnm nuHka, xnopuaa amMMoHus. CepHOKHCIBIA U
(bepMeHTaTUBHBIN THPOIU3 YTIIEBOIOB.

Jlabopamopnvie onvimul.

Paznoxenue nepokcuzna Bojgopoja c¢ momouibto okcuga meau (II) u karanassl. 3HaKOMCTBO C
koiutekuueir CMC, coneprkammx 3H3UMbL. Peakiuu, nayume ¢ o0pa3oBaHHEM 0CaJIKa, Ta3a WM BOJbI
JUI OPraHUYeCKUX U HEOPraHWYECKHUX 3JIEKTPOJIMTOB. Pa3nmuuHble ciyyau THIpOiM3a COJEH.
HccnenoBanue cpeasl pacTBOPOB € MOMOIIBIO MHAWKAaTOpHOU Oymaru. Ilpaktuueckas padora Ne 1.
CKOpOCTh XUMHUECKUX peakiuil. Xumuueckoe paBHoBecue. IIpaktuueckas pabora Ne 2. Pemenue
OKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «[ uapoIm3».

Tema 11. Knaccupukanusi HeopraHu4ecKuX U OPpraHM4YecKuX BemlecTB. BemniectBa npocTeie u
cinoxuble. bmaropogusie razpl. CpaBHUTENbHAs XapaKTEPUCTHKA MPOCTHIX BEIIECTB: METAJJIOB M
HEMETAIJIOB, OTHOCUTENBHOCTh 3TOM Kiaccuukanuu. CIoKHbIE BellecTBa: OMHAPHBIE COSAMHEHUS
(OKCHABI, TATOTEHUBI, CYIb(UABI U T. J.), THAPOKCHUIBI, COTH. [IOHSATHE 0 KOMIUUIEKCHOM COSTMHEHUH.
OCHOBBI KOOPAMHAIIMOHHOW TEOPHM CTPOCHMSI KOMIUIEKCHBIX coenuHeHuil A. Bepuepa. [{oHopHO-
aKIENMTOPHOE B3aMMOJICHCTBUE KOMILIEKCOOOpa3oBareneld u JuranjaoB. KoopauHAIIMOHHOE YHCIIO
KOMIUIEKCOOOpaszoBatens. BHyTpeHH:s 1 BHEIIHS cdepa KOMILIEKCOB. J(uccoruarus KOMIUIEKCHBIX
coequHeHui. [IpuMeHeHHe KOMIUIEKCHBIX COEAMHEHHMHM B XHMHYECKOM aHalM3€ U B
MIPOMBINIICHHOCTH, WX POJb B mpupoje. Knaccudukamus opraHudecKuX BEIIECTB MO CTPOSHUIO
YIJIEpOJHON  1enu  (AIUKIWYECKUe W IUKIWYECKHe, HACHIIICHHbIE W  HEHACHIIICHHBIE,
KapOOIMKINYECKHE U TeTePOIMKINYECKHe, apOMaTUYECKHUE YIIEBOAOPOIbI). YTIEBOAOPOIbI
(aikaHBI, ATKEHBl, QIKWHBI, I[UKJIOAJIKAHBI, aJKaJWCHbI, AapeHbl, TaJIOTCHONPOU3BOIHBIC
yIaeBo0poAoB). DyHKIHMOHANbHBIE TPYyNMbl (TUAPOKCUIBHAS, KapOOHWIbHAs, KapOOKCHIIbHA,
HUTPOTPYIIIa, aMUHOTPyNmna) ©  Kilaccuukamus  BEmIECTB MO JTOMY  TMPU3HAKY.
['erepoyHKIIMOHANBHEBIE COETMHEHUS. | eTepOIMKITNIECKIE COSAMHEHMUS.

Tema 12. Merasmubl. Ilomoxenune werawioB B Ilepuonnueckoit cucreme 1. . Menneneena.

OcoOeHHOCTH CTpOeHHsSI aTOMOB M KpucTawioB. [lomumopdusm. OOmme ¢usnyueckue CBOMCTBA

MCETAJIJIOB. q)epPOMaFHeTI/IKI/I, HapaMaFHeTI/IKI/I U OJUAMAarHeTuku. SHeKTpOXHMI/ILIeCKI/II\/'I pSIJI

HarnpspkeHud MeTtamuioB. CTaHAApTHBIA BOAOPOAHBIM 3nekTpod. CTaHaapTHBIE 3JIEKTPOJHbBIE

noteHnuanesl. OOIIMe XUMHUYECKHE CBOMCTBA METALUIOB: B3aMMOJEHCTBHE C HEMETAJNIAMH, BOLOM,
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OMHApHBIMH COEJIMHEHUSIMHU, KHCIOTaMH, COJsMHU. B3aumonelcTBHe HEKOTOPBIX METAIOB C
pacTBopaMH 1ienoueld. B3zauMopeiicTBue aKTUBHBIX METAUIOB C OPraHUYECKUMHU COEAMHEHHUSIMHU.
Oco0CHHOCTH peaKkIMii METaUIOB ¢ a30THOM M KOHILIGHTPUPOBAHHOM cepHOM KuciioToi. Kopposus
MeTayioB. [loHsaTHe KOppo3unu. XUMUYECKash U AICKTPOXHUMHUYECKAs KOPPO3HsI U CIOCOOBI 3alUThI
METaJJIOB OT Koppo3uu. Obiue crnocoObl MmoixydeHus MeTasioB. Mertamisl B npupojie. OcHOBHbBIE
CIOCOOBI TMOJYYEHUS METaUIOB (MUPOMETAIUTYPrusi, TUIPOMETAIUTYPIusi, SJICKTPOMETAILTYPTHs).
ONEKTpONIN3  KaK  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIA  NPOLECC.  JJIEKTPOJIM3  pacIuiaBoOB
AJNEKTPOJUTOB. DIEKTPOJIU3 PACTBOPOB AJIEKTPOJUTOB C MHEPTHHIMU U aKTUBHBIMH SJICKTPOJAMH.
Hcnonb3oBaHue 3JEKTPOJIM3a B MPOMBIIUICHHOCTH. ['anbBaHmveckue siemeHThl. [Iponeccel Ha
AJIEKTPOJIaX B TAJIbBAHUYECKOM 3JIEMEHTE. AKKYMYJISITOp. TOITMBHBIE 2JIeMEHTBI. MeTalibl TJIaBHBIX
noarpynmn. l{enounsie MeTanbl, 00IIas XapakTepUCTHKA Ha OCHOBE MoJjoxeHus B Ilepuonnyeckoit
cucreme s1ementoB JI. . MenzaeneeBa u crpoenust aromoB. [lonydenue, pusnueckue u XuMuaeckue
CBOWCTBA, MNPUMEHEHHE IIEJOYHBIX METAJIOB M HX coeAuHeHuil. bepwumii, Maraui,
I1EJIOYHO3EMENbHBIE METAJIJIBI, X O0IIasi XapaKTEpPUCTUKA Ha OCHOBE NojoxeHus B [lepuoauueckoit
cucteme anementoB Jl. . MenneneeBa u crpoenus atoMoB. [lonyuenue, pusnyeckue 1 XUuMHUIECKHE
CBOMCTBA, NMPUMEHEHHE IIEIIOYHO3EMEIbHBIX METAJUIOB U UX COCIAMHEHHH. AJIOMUHUN, CTpPOCHHUE
aToMa, PU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYeHHUE U IPUMEHEHHE. XapaKTepUCTHKa METAIIJIOB
0OOYHBIX MOATPYIII MO UX MHojoxkeHuto B [lepuonnyeckoii cucteme 3nementos /1. V1. Menneneena
U CTPOCHHMIO aToMOB. Menb: ¢u3MYECKME M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U MPHUMEHEHHUE.
Baxueiimme coenqunenus meau. Ou3znyeckue U XMMHUYECKHE CBOMCTBA, MOJYYEHHUE U MPUMEHECHHE
[uHKa. XapaKTepUCTUKAa BAKHEHIIMX COSAMHEHHM (OKCHIa M THAPOKCUAA IMHKA). Pu3ndyeckue u
XUMHUYECKHE CBOMCTBA, OJIyYEHUE U IPUMEHEHHE XpoMa. XapaKTEpPUCTUKA BaKHEHIINX COCTMHEHUI
(oxkcupa u rugpokcuaa xpoma (III), guxpoMaToB U XpoMaToB IIETOYHBIX MeTaIOB). OCOOEHHOCTH
BOCCTAHOBJICHUSI JTUXPOMATOB B 3aBHUCHUMOCTH OT CpeIbl pacTBOpoB. Du3WyecKkre W XUMHUYECKUE
CBOMCTBA, MOJYyYE€HHUE U TPUMEHEHNE MapraHia. XapakTepuCTUKa BaXKHEUIIUX COCIMHEHHI: OKCUIOB,
TUAPOKCUAOB, coyieil. OCOOEHHOCTH BOCCTAaHOBJIEHUS NEPMAHTaHATOB B 3aBUCHMOCTH OT CpPEJibl
pacTBOPOB.

Jlemoncmpayuu.

Komnexnus «Knaccudukanus HeopraHndeckux Beniectsy». IloaydeHne KOMIUIEKCHBIX OpraHUYeCKUX
U HEOPraHMYECKUX COequHEHHH. JleMoHCTpamms Ccyxux Kpucramuioruaparo. Kommexnms
«Knaccudukanus opraHM4ecKHX BewecTB».  Mojienu KpUCTAUIMYECKUX PEIIeTOK MEeTalIoB.
Konnekuust meramioB ¢ pasHbIMH (PU3MYECKMMM CBOWCTBaMHU. B3aumojeiicTBue MeTauioB ¢
HeMeTallaMM (LIMHKa ¢ Cepoi, allOMHMHHUS C MOAOM), C pacCTBOPaMM KHUCIOT M Iuenodeld. ['openue
MeTaJuIoB (IIMHKA, JKeJie3a, MarHus B Kuciopoje). BzanmosencTBre a30THOM M KOHIIEHTPUPOBAHHOM
CEpHOH KHCIOT ¢ Meapto. Koppo3usi METaiuIoB B pa3IMYHBIX YCIOBMSIX M METOJBI 3alIUTHI OT HEE.
Konnekuus pya. Boccranosnenue menu u3 okcuaa meau (I11) yrinem u BonopogaomM. AIFOMUHOTEPMHUSI.
B3aumoneiicteust cynbdara menu (II) ¢ xenezom. CocTaBieHHe TalbBaHUYECKHX 3JIEMEHTOB.
OnekTponu3 pactBopa cynbdara meau (II). Obpasie! menoYHbIX MeTauIoB. Peakius oKpamiBaHus
IUIAMEHH COJIAMH UIEJIOYHBIX METaJIOB. B3amMonelcTBrue NUTHS W HAaTpUsS C BOAOM M 3THUIIOBBIM
cnuptoM. BaumopeiictBue Hatpus c cepoil. O6pasusl MeramnoB IIA rpynmsl. Bzaumonelictue
KalnpLus ¢ BOJOW. ['opeHre maruus B BOJI€ U TBEPAOM yIJIEKHCIOM raze. KauecTBeHHbIE peakliuy Ha
KaTHOHBI MarHusl, Kajablus, Oapus. Peakiuu okpamivBanus iaMeHu coyiiMu Metaisios 1A rpynmsl.

Jlabopamopnvie onvimul.

O3zHakoMjieHHEe C oOpa3namMu NpeIcTaBUTENIed pa3HBIX KIJIACCOB HEOPTaHWYECKUX BEIECTB.
B3aumoselicTBe MHOTOATOMHBIX CIIMPTOB W TIIFOKO3bI ¢ (DeTUHTOBOM kuAKocThi0. KauecTBeHHBIE

+ + .
peaKkiuuyu Ha HOHBI Fe2 51 Fe3 . O3HakomiieHHe ¢ oOpa3lamMu IpeJcTaBUTENIed pa3HBIX KIACCOB
OpraHMYECKUX BeUIeCTB. B3anMozelicTBe METAJUIOB € pacCTBOPAMU KHUCIIOT U cojeil. O3HaKoMIIeHHE
¢ koyekmued pyn. O3HakoMJIeHHE C KOJUICKIIMEW XHUMHYECKHX HCTOYHHKOB TOKa (OaTtapeinkw,
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CBHUHIIOBBIC aKKYMYJISITOPHI U T. J.). B3anmoelicTBre altoMUHMSI C pACTBOPAMH KUCIIOT | IIEIOYEH.
[ToyyeHue 1 U3yuyeHue CBOMCTB THAPOKCH 1A allfoMUHKA. KauecTBeHHbIE peakIuy Ha KATHOHBI MEIH.
Paznoxenune ruapoxcuna meau (I1). Ilomydenue u ncciaenoBaHue CBOMCTB THAPOKCHIA ITUHKA.

Tema 13. Hemerananl. [lonoxxenue nemeraiuioB B Ilepmoaunudeckoi cucreme /. M. Menneneena.
Oco0eHHOCTH CTPOEHUS aTOMOB U KPUCTAJIIOB. AJIJIOTPOIIHSL.

bnaroponusie Ta3pl. OKHCIUTENbHBIE M BOCCTAHOBUTENBHBIC CBOWCTBA HeMeTauioB. OOrmmas
XapaKTepUCTHKA BOJOPOJHBIX COEIMHEHMH HemeTauioB. OOIias XapakTepUCTHKAa OKCHIOB H
TUAPOKCUAOB HeMeTaioB. ['ajmoreHsl. CTpoeHME aTOMOB TajlOT€HOB, HMX CpPaBHUTENIbHAS
xapaktepuctuka. CBOHCTBa NPOCTBIX BELIECTB, OOPa30BaHHBIX TIajoreHaMu. OKHUCIUTEIbHbIE
CBOICTBaA rajloreHoB. ['aoreHoBo10po/Ibl, UX CBOMCTBA, CPAaBHUTEIbHASI XapaKTEPUCTHKA. XJI0P U €T0
COEIMHEHUS, HAX0XKICHNE B IPUPOJIE, TOJIyYEHHE, CBOMCTBA, IPUMEHEHHE. XIIOPOBOIOPOA U COJIAHAS
kucaota. Xiopuasl. Kuciaopoanele coeinHeHus xiaopa. XanbKkorensl. HaxoxaeHne Kuciopoaa v cepsl
B NPHUPOJE, MOJYyYEeHHE MX B IPOMBIIUICHHOCTH M Jaboparopuu. CBOICTBa KUCIIOpOJA U CEpBI:
IOTponust M (U3MUECKUE CBOWCTBA AJUIOTPONHBIX MOIU(DHUKAIMIA; OKUCIUTEIBbHBIE CBOWCTBA
KHCJIOPOJla U CEpPbl B pEakUUsAX C MPOCTHIMHM BELIECTBAMHU. BOCCTaHOBUTENIBHBIE CBOMCTBA CEPBI.
OxucneHue KUCIOPOJOM CIIOXKHBIX BelecTB. OKHUCIUTENbHbIE CBOWCTBAa 030HA. [Ipumenenue
KHuciaopona U o3oHa. [Ipumenenue cepel. CepoBOOOpOX, HAXOXKIEHUE B INPUPOJE, IOJIyYECHHE,
CTPOCHHE MOJEKYJbl MU CBOMCTBa: ¢u3znueckue M xumuyeckue. CepoBOAOpOAHAs KUCIOTa H
cynbuasl. Oxcun cepsl (IV), ero cpoiictBa. CepHucras kuciora u ee coiu. CepHas KHCIOTa:
MPOMBIIIJICHHOE TIPOU3BO/ICTBO, (PU3NIECKHE U XUMUYECKHIE CBOHCTBA (OKUCIUTENFHBIC U OOMEHHBIE).
ITpumenenne cepHoil Kucnotel. Cosn cepHOU KUCIOTHL. A30T. HaxoxkaeHue B pupoje, NoaydeHHe.
Crpoenue monekynbl. OKHCINUTENbHbIE U BOCCTAHOBUTENbHbBIE CBOWCTBA a30Ta. [IpumeHnenue a3ora.
AMMMaK: noJy4eHue, CTPOEHHE MOJIEKYJIb, CBOIICTBA (OCHOBHBIE, pEaKIMi KOMIUIEKCOOOpa30BaHMUs,
BOCCTAHOBUTEJIbHbBIE, OKUCIIMTEIbHBIEC, PEAKIMU C OPraHMYECKMMH BEUIECTBAMH U C YIJIEKUCIIBIM
ra3zoM). Conu aMMOHMSI M UX IpuMeHeHne. OKCHU/IbI a30Ta, X CTPOCHUE U CBOMCTBA. A30THAs KUCIIOTA:
[IOJIyY€HUE, CTPOCHHE MOJIEKYJIbl M cBOMcTBAa. HutpaTbl, HX TEpMUYECKOE pa3JIOKEHHE.
Pacnio3HaBanue HuTpatoB W ux npumeHenue. docdop. HaxoxneHue B mpupoje, MOIyueHHE.
Annorponusi U Qu3mueckue cBoiicTBa Monudukanuii. OKUCIUTENbHBIE CBOWCTBA (peakuuu ¢
MeTaJulaMi) U BOCCTaHOBHUTENbHBIE CBOICTBa (ocdopa (peaknuuu ¢ rajoreHamH, KUCIOPOJIOM,
KOHIEHTPUPOBAHHOMN cepHOM UM a30THOU kuciotamu). Oxeup docdopa (V). @ochopHble KUCIOTH U
ux conu. Yriuepoa. Haxoxnenue B npupoje. AnaoTponus U Gpu3HuecKue cBOMCTBa MoAM(UKaLUi
(moBTOpeHue). XHUMHUYECKHE CBOMICTBa yIJIepoJa: BOCCTAHOBUTENIbHBIE (B3aUMOJICHCTBUE C
raJloreHaMu, KUCJIOPOIOM, CepOii, a30ToM, BOJ0M, okcumoMm Mmeawu (II), KOHIIEHTpUPOBaHHON CepHOI
Y a30THOM KHMCJIOTaMHU) U OKHUCIIUTENbHbIE (B3aUMOJIEHCTBUE C METaJlJIaMH, BOJOPOJIOM, KPEMHUEM,
6opom). Ilomydenue, cBoiicTBa U MPUMEHEHHE OKCUIOB YIJIepoAa. YTojbHas KUCIOTa U €€ COJIH.
Kpemuuii. HaxoxneHue KpeMHHs B MpPUPOJE U €ro MoJydyeHue. AJUIOTpONHUS U CBOWCTBA
AIOTPONHBIX MOAM(UKaLUN KpeMHHs. BoccTaHOBUTENBHBIE (PEAKLIUU € TaJIOT€HaMH, KUCIOPOJIOM,
pacTBOpamHu IeJ04Yeii) U OKHCIUTENIbHbIE CBOWCTBA KpeMHUS (peakuuu ¢ Metaiiamu). [Ipumenenue
kpeMHus. OKCUA KpEMHUS, KPEMHHEBAsI KUCJIOTa U €€ coau. CHIIMKaTHAs TPOMBIIIIIEHHOCTb.

Jlemoncmpayuu.

Hcnons3oBanue ruapokcuna menu (II) B kadecTBEHHBIX peaKIUSIX OPraHMYECKHX COEIUHEHUH.
[Tepexox xpomara B muxpoMaT u 00paTHO. [lomydeHne u uccienoBaHne CBOMCTB THIPOKCHIA XpoMa
(IIT). OxucnurenpHBIE CBOWCTBA TUXpoMarta Kaiaus. OKHCIUTENbHbBIE CBOIICTBA IEpMaHTaHaTa Kallus B
pC€aknugax C OpraHu4Y€CKUMHU W HCOPTraHWYCCKUMHU COCIUHCHUSIMU. MO)IeJ'II/I KpUCTAINIMYCCKUX
peleToKk uojaa, anmasza, rpadurta. B3pbIB cMecum Bomopoja ¢ KHCIOPOIOM (TpeMydero rasa).
['openuecepsl, hochopa u yris B kuciaopoae. ObecuBeunBanue OpOMHON (MOTHON) BOJBI STUIICHOM.
["anmorensl (mpocThie BemiecTBa). OKUCIUTEIbHBIE CBOMCTBA XJOpHOW BOJBL. [lomydeHue conssHON
KHCJIOTHI U ee cBolicTBa. [Torydenune kuciiopoaa. [TomydeHrne oKCHIOB TOPEHUEM MTPOCTHIX U CIIOKHBIX

19



BelecTB. B3aumopeiicTBue cepbl ¢ MeTaulaMu (QTIOMHHHEM, ITUHKOM, Xene3oMm). [lomydenwue
CEpOBOJIOPOJAa U CEPOBOJOPOTHON KHCIOTHI, JOKA3aTeIbCTBO HANHUUS CYIb(UI-HOHA B PACTBOPE.
CgoiicTBa cepHOl KUCI0THL. CXeMa MPOMBIIIIEHHON YCTaHOBKH (PPAaKIIMOHHOM MEPETOHKH BO3/1yXa.
[Tomyyenue u pasnoxxkeHue xsopuzna aMmmoHus. Ilomyuenume oxcupma aszora (IV) peaxuumeit
B3aMMOJICUCTBUSI MEIM C KOHIICHTPUPOBAHHON a30THOM KUCJIOTOH. B3amMmopencTBue okcuja azora
(IV) ¢ Bomoii. PasmokeHue HuUTpaTa HaTpus, TOpeHHe depHoro mopoxa. [openme docdopa,
pactBopeHue okcuga (ocdopa (V) B Boae U uccieoBaHUE MOTyUYEHHOTO PacTBOPa UHAUKATOPOM.
Konnexknust mpupoJHbIX COeAMHEHWH yriepona. Kpucrammnueckue pemieTkd anmasza u rpadura.
AncopOuust okcuaa azora (IV) akTHBUpOBaHHBIM yTJIEM.

Jlabopamophwie onvimul.

KauecTBeHHbIE peakuy Ha raJIoreHUA-UOHbI. O3HAKOMJIEHUE C KOJUIEKIIMEN IPUPOJIHBIX COETUHEHUI
cepsl. KauecTBeHHBIE peakiuu Ha cynb(ua-, cyabQutu cynbdar-aHnoHbl. KauecTBeHHas peakius Ha
noH amMoHus. Pacno3naBanue HutpaTtoB. KauecTBeHHas peakuus Ha ¢ocdar-anuon. Ilomyyenue
YIJIEKHACIIOTO Ta3a B3aMMOJCHCTBUEM MpPaMoOpa C COJISTHOM KUCJIOTOW M UCCIENOBAHHUE €r0 CBOMCTB.
KauectBennast peakiusi Ha kapOoHaT-aHuOH. [lonyyeHne KpeMHHEBOW KUCIOTHI B3aWMOJACHCTBUEM
pacTBOpa CHIIMKATAa HATPUS C CUIIBHOW KUCIOTOM. PacTBOpeHrE KpEMHUEBOW KUCIOTHI B LIETOYH.

Tema 14. Opranuyeckue U HeopraHmyeckne KUcJ0Thl U ocHoBaHusi. CocTaB, KiacCU(PUKALUS U
HOMEHKJIaTypa HEOPTraHWYECKUX M OPraHUYeCKUX KUCOT. [loydeHne BaXKHEUIIUX OPTaHUYECKUX U
HEOPraHMYECKUX KUCIOT. XMMHUYECKHE CBOMCTBA (peakiuu C MeTajulaMd, C OKCHJIaMU METAIlJIOB, C
OCHOBAHUSIMU, C COJIIMH, CO cnupTamu). OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA KHCIOT.
Oco0eHHOCTH CBOWCTB CEPHOW M a30THOM KHCIOT, MypaBbHHOW U IaBesneBod KUcIoT. OCHOBaHUs
oprannueckue W Heopranwdeckme. CocraB, KiaccH(UKAIUs, HOMEHKIATYpa HEOPTaHHYECKUX U
OpraHUYECKUX OCHOBaHHMU. OCHOBHBIE CIIOCOOBI MOJYYEHUS THIPOKCHIOB METAUIOB (ILeno4yer —
peakIusIMyA METAUIOB M UX OKCHUJIOB C BOJOW, HEPACTBOPUMBIX OCHOBAaHUN — peakIueil oOMeHa).
[Tomrydyenue aMMuaka 1 aMMHOB. XMMHUYECKHE CBOMCTBA OCHOBAHUH: IIEI0YEH (PEaKuu ¢ KUCIOTaMH,
KHCJIOTHBIMH OKCHJIaMH, PACTBOPAMH COJI€H, C MPOCTHIMU BEIIECTBAMH, C TAJIOUIONPOU3BOIHBIMU
YTIEBOIOPOAOB, GEHOIOM, KHPAMH); HEPACTBOPUMBIX OCHOBAHHH (PEaKIMK C KUCIOTaMH, PEaKIHH
pasnoxenusi). AMpoTepHbIE OpraHUYECKUEe U HeopraHuyeckue coeauHeHus. CrocoObl MOTydYeHus
aM(pOTEepHBIX COeTUHEHUHN (aM(OTEpHBIX OCHOBAaHWW M aMHHOKHCIIOT), MX XMMHUYECKHUE CBOICTBA.
OTHOCUTEIBHOCTD JIETICHUSI COSTMHEHUI Ha KUCJIOTHI 1 OCHOBAHHSI.

Tema 15. I'eHeTn4eckas cBA3b MEKAY KIACCAMHM OPraHUYEeCKHX U HEOPIaHMYECKHUX COeIMHECHH .
IToHsATHS «TeHEeTHUYECKas CBA3b» U «TeHETHYSCKUU pAao». OcHOBHBIE IMPU3HAKH I'CHCTUYCCKOI'O psAaaa.
['eneTnueckue psabpl METAJUIOB (Ha MpUMeEpE KalbLUs U JKelle3a) U HEMETAIJIOB (Ha IpUMepe cepbl U
KPEMHHUS) U NEPEXOAHOr0 3JIeMeHTa (Ha IpuMepe alfoMUHMs). [ eHeTHuecknue paapl U FreHeTHuecKas
CBsA3b B OpraHnyeckoil xumnu. EquHcTBO MHpa BeniecTs. PacueTHble 3a1aun. BerunciieHne Maccel win
00beMa NMPOJYKTOB PEAKIIMH 110 U3BECTHON Macce WIN 00beMY MCXOJHOIO BEHIECTBA, COAEPKAIETO
npuMecH. BprunMcieHue Macchbl MCXOIHOTO BELIECTBA, €CIM M3BECTEH NPAKTHYECKUM BBIXOJ H
MaccoBasa €ro AoJis1 OT TCOPECTHYECKU BO3MOKHOTO. Breramciaeanss mo XUMHYECKUM YPaBHCHUAM
peaKklMid, eclii OJHO U3 pearupyrolluxX BEIIeCTB AaHO B H30bITKe. OmnpeneneHHe MOJEKYISpHON
(GopMysBl BellecTBAa 10 MAacCOBBIM JIOJISIM 3J1eMEHTOB. OmpenesieHue MOJIEKYISpHOU (OopMyIIbl
ra3o00pa3HOro BeUIecTBa M0 U3BECTHON OTHOCUTENBLHON MJIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxnenue MomnekyisipHoil ¢opMylibl BemiecTBa Mo Macce (00beMy) NPOAYKTOB CrOpaHMs.
KomOuHMpoBaHHbIE 3a1a4H.

Jlemoncmpayuu.

HCpCXOI[ Kap60HaTa BT I/II[pOKap6OHaT n 06paTHO. KOJ]J]CKI_II/II/I MNPpUPOIHBIX CUJIMKATOB U MMPOAYKIIHU
CHJIMKaTHOU MPOMBIIIJICHHOCTH. BzaumoneiictBue KOHICHTPUPOBAHHBIX a30THOM U CCpHOfI KUCJIOT, a

Tak)ke pa30aBIeHHON a30THOM KHCIIOTHI C MeJbI0. Peakius «cepedpsHOro 3epkayiay» Jiisi MypaBbUHOM
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KUCJIOTHI. B3auMoielicTBe aMMHUaKka U METUIIAaMHHA C XJIOPOBOJOPOJOM M BOJIOW. B3aumoneiicTBue
pacTBOpa ruAPOKCH]IA HATPUA € aM(DOTEPHBIM THAPOKCHIOM LIUHKA UITH aTFOMUHUS.

JlabopamopHvie onvimul.

HOJ'IyquI/Ie Ta30B U U3YUYCHHUE UX cBoOlcTB. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 I10 OpFaHquCKOﬁ
xuMuu. Pemnienue OKCIICPUMCHTAJIBHBIX 3adad IIO HeOpFaHquCKOfI XUMHU. CpaBHeHI/Ie CBOMCTB
HCOPTaHUYCCKUX U OPraHNuYCCKUX COCIUHCHHI.

Tema 16. Xumusi u o0mecTBo. XuMu4ecKkasi IPOMBILUIEHHOCTb. XUMudeckas TexHosorus. Creipbe
JUIST XUMUYECKOM MpPOMBILUIEHHOCTH. Bojga B XMMHYECKOW HPOMBIIUIEHHOCTH. OHEprus s
XMMHYECKOIO IpOU3BOACTBA. HayuHble NpPUHLUIBI XUMHYECKOIO IPOM3BOJCTBA. 3allMTa
OKPY’KaIOIIEeH Cpelbl U OXpaHa TpyJa MPU XUMHUYECKOM INpou3BojcTBe. [Ipons3BoacTBo ammuaka u
MeTaHojJa B cpaBHeHUHU. buorexHonorus. HanorexHonorus. OCHOBHbIE HallpaBJIEHUs XMMU3ALUU
CEJIbCKOTO0 X03HCTBa. Y 100peHus U UxX Kiaccuukanus. XuMuueckast Mennopanus nous. [lectunumast
U WX KIaccu(UKanus. XUMHU3alUs >KUBOTHOBOACTBA. XHWMHS U MPOOJIIEMBI OKPYXKAIOIMICH CpEbl.
OcHoBHBIE (DaKTOPbI XUMUYECKOTO 3arpsi3HEeHUs OKpysKatomiel cpeapl. OxpaHa aTMoc(epsl, BOJHBIX
PECYpCOB, 3€MENbHBIX PECYpPCOB OT XMMHMYECKOTO 3arpsi3HEHUs. XUMHUS B IOBCEJHEBHOM >KHU3HHU.
JlekapcTBa. Momwmue U YUCTALIME CPEACTBA. XHMHYECKUE CpPEACTBA TMTHMEHbI M KOCMETHKHU.
MexnyHapoaHasi CHMBOJIMKA 10 YXO/AY 32 TEKCTHJIbHBIMHU U3JIENUsIMU. MapKUpOBKa Ha yIakoBKax

MUIICBBIX TPOAYKTOB M HHQOpPMAIHs, KOTOPYIO OHa CHMBOJH3UpYET. JlabopaTOpHBIC OIIBITHI.
O3zHakoMJieHHE ¢ O0pas3llaMH CpeACTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IMPENapaToB, H3yueHUE
WHCTPYKIUHA K HUM IO TPaBHILHOMY M 0O€30macHOMY MPHMEHEHUIO. V3yueHue MeXIyHapOoJ HON
CHUMBOJIMKM IO YXOJAy 3a TCKCTHJIbHBIMH H3JICIHUSIMH M MApKHPOBKM Ha YIMAKOBKAX IHIIEBBIX
npoaykToB. JleMoHcTpanuu. BumeodparMeHTHI MO MPOU3BOJCTBY aMMHaka M MeTaHoJa. buo- u
HaHoTexHoJornu.  Komnekiuss  «MwuHepaibHble  ynoOpeHus».  KoJuleKnus — MECTHIHUIOB.
BuneopparmMeHTBI MO0 XHMHYECKOW MEIHMOPAMA IMOYB M XHMH3AIMH >KUBOTHOBOJICTBA.
BuneodpparMeHTbl M Claiabl 9KOJOTHYECKOW TeMaTHKH. JloMmalliHss, aBTOMOOWJIbHAS anTeUKH MU
afnTevyka XMMHYECKOro KaOMHeTA.

3. TemaTruyeckmuii MJIaH HA YIIy0J€HHOM YPOBHE

10kIace
NoNo KitroueBrle acriekThl BOCIIUTAHUSA B Tom
YHCIIe
m\it Tema
Kon- Kp | Jlp
BO
4acoB
1. | Beenenue -YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHU 10

I MeXIly yYUTeJIeM U yUYeHHKaMH, Criocooc
TBYIOIIMX MO3UTUBHOMY BOCIIPHUSTHIO 00yY
aroIIMMUCS TPeOOBaHUM U MPOCHO yuuTens
4yepe3 B3aUMOKOHTPOJIb U CAMOKOHTPOJIb 00
YUaIOIIUXCsl, CAMOCTOSATENIbHBIN BEIOOP pa3
HOYPOBHEBBIX 3aJJaHU;
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-IPUBJICYCHNE BHUMAHHSI 00YYaIOIIUXCS K O
OcyknaeMoil Ha ypoke nH(OpMaIuu, akTUB
n3alys UX MO3HABATEJIbHON NEATENbHOCTH
Yyepe3 UCIOJIb30BAHUE MPOrPaMM-TPEHAKED
OB, MYJIbTUMEIUHHBIX MPE3CHTAIHA, 00y4a
IOIIMX CATOB, OHJIAH-YPOKOB;

Tema 1. CtpoeHue 1 | - MPUMEHEHHUE HA YPOKE MHTCPAKTUBHBIX () 15
Kiaccuukanus OpM paboTHl yUaluXcs: WHTEIUIEKTYallbHbI
OpPraHUYECKUX X WUrp, CTUMYJHPYIOIIUX MO3HABATEIbHYIO
COEAMHEHHI MOTHBALMIO IIIKOJIBHUKOB JIUCKYCCU, KOTO
pBI€ AAIOT yYalIUMCS BO3MOXXHOCTh IPUOOP
€CTH OIIBIT BEICHUSI KOHCTPYKTHBHOTO JTHAIT
ora, rpynmoBoi paboThI UK pabOTHI B Iapa
X, C LIeJbI0 O0yUYeHHs KOMaHIHOHW paboTe u
B3aMMO/ICHCTBUIO C IPYTUMU JICTHMHU.
Tema 2. Xumuueckue | - opraHu3anus HOMOIIM MOTHBUPOBAHHBIX 10
peakuuu B oOyuaromuxcst cnaboycrneBaroum
OpPTaHUYECKON XMMHUH | OJJHOKIIACCHUKAM, JTAIOMIETO IKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIH OTIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIN
Tema 3. - HaBBIK ITyOJMYHOTO BBICTYIIJICHHUS TIEpe 44
YrneBoaopoas ayIuTOpuUel, apryMeHTHUPOBaHUS U
OTCTaMBaHUs CBOCH TOYKH 3pEHHS
- I3y4eHHE HHTEPHET-PECYPCOB,
MOCBSIICHHBIX BEIOOPY Tpodeccuid,
MPOXOXKJICHHE PO ECCHOHATIEHOTO
OHJIatH-TECTUPOBAHMUSI, OHJIAWH-KYPCOB 11O
MHTEPECYIOLM NPOPECCUSIM U
HampaBlIeHUSIM 00pa30BaHUS
Tema 4. - UHUIIUUPOBAHUE U TMOJIEpPKKa uccienoBa | 55
Kucnopoaconepxaiiue | TeIbCKOW AEATETbHOCTH IIKOJBHUKOB B paM
OpraHuyYecKue Kax pealu3aiii UMH UHAUBUIYAIbHBIX U T

COCANHCHUA U UX
HAXOXX/ICHHUE B )KUBOM
IPUPO/IC

PYTIIOBBIX UCCIIEOBATEIBCKUX POEKTOB, U
TO Ja€T LIKOJbHUKAM BO3MOXHOCTb ITPHOOP
€CTH HaBbIK CAMOCTOSITEJIbHOTO PEIICHUS Te
OpeTHYecKoi MpoOIeMbl, HABBIK TEHEPHPOB
aHus 1 oopMIIeHHs COOCTBEHHBIX UJIEH, Ha
BBIK YBXUTEJIBHOTO OTHOLIEHUS K UyKUM H
nesiM, OpOPMIIEHHBIM B paboTax Jpyrux HUc
ciefioBaTeneil, HaBbIK MyOJIMYHOTO BBICTYII
JIEHUS Tepel ay TMTOpUel, apryMeHTUPOBaH
Usl U OTCTaMBaHUs CBOEH TOUKHM 3peHus (yua
CTHE B KOHKYpCaX, BbICTaBKaX, COPEBHOBaH
WX, HAYYHO-TIPAKTUYECKUX KOH(pEPEHIHIX

).
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B3AUMOKOHTPOJIb MW CAMOKOHTPOJIb 06yqa101u1/1xcsi,

6. | Tema 5. - HaBBIK MMyOJMYHOTO BBICTYIIJICHUS TIEpe 18 1 1
A3oTcoaepkalime ayAUTOpHEN, apryMEHTUPOBAHUS U
OpraHUYEeCcKue OTCTauBaHUs CBOEU TOUKH 3pEHUS
COCIUHEHMS U UX
HAaxO0JICHUE B )KUBOU
IIpUpOLE
7. | Tema 6. - OpraHu3anus U IPOBEJACHUE UHTErPUPOBA 14 1 1
buonornuecku HHBIX YPOKOB, CIIOCOOCTBYIOLINX (OPMHPO
aKTUBHbIE BaHHUIO Y IIKOJIbHUKOB LI€JIOCTHOM KapTUHBI
OpraHHYECKHe MHUpa, TOHMMAHHIO CBS3€H MEKIY SBICHUS
COEIMHEHUS MU B IPUPOJIE, OOIIECTBE U MUPE B LIETIOM.
8. | Tema 7. Xumus u - OpraHu3aLys U IPOBEACHUE 4
KHU3Hb MHTETPUPOBAHHBIX YPOKOB,
CIOCOOCTBYIOUINX (POPMHUPOBAHUIO Y
LIKOJIBHUKOB LIEJIOCTHOW KapTHUHBI MUDA,
[MOHUMAaHUIO CBSI3EH MEX]y SIBJICHUSMU B
npupoje, o0IIEeCTBE U MUPE B LIETIOM.
- BO3MO>XHOCTb O3HAKOMMTBHCS C OpPraHU3all
vel Mpou3BOJICTBA, HAOIIOIATh MIPEICTABUT
esielt BBIOpaHHOM Mpogeccuu B MpoLecce 11
esITeJIbHOCTH; (OHJIalH-KCKYPCUN)
- IOATOTOBKA YYalllUXCsl K OCO3HAHHOMY
BEIOODPY Oynymei mpodeccun
Hroro 170 7 6
11 kuaace
Ne | Tema KroueBble acCrieKTHl BOCIIUTAHUS Kou. K/p Jp
qac.
Crpoenne -YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOLUEHUN MEXIY 2 - -
aroma. YIUTEIIEM ¢ YYEHUKAMH, CIOCOOCTBYIOLIUX
[MO3UTUBHOMY BOCIIPUSATHIO 00yyYaromuMucs
TpeboBaHU " pock0 YUUTENS yepes
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CaMOCTOSITENIbHBIN BBIOOP Pa3HOYpPOBHEBBIX 33aHUM;

-[IpUBJICYEHUE  BHHUMAHUSA oOyvaromuxcs K
00CyXk/1aeMoil Ha ypoke MH(pOpMalKu, aKTUBU3ALUSL
1704 [103HABaTEJIbHON JESTENIbHOCTH qyepes
VCII0JIb30BaHUE IIPOrpaMM-TPEHAXKEPOB,
MyJIbTUMEIUIHBIX IPE3CHTALNN, 00yUaro1X CaliTOB,
OHJIAH-YPOKOB;

Ilepuon - I[PUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (HOpM

NYECKUI paboOThl  ydYamMXcCs:  MHTEJUIEKTYaJbHBIX  HID,

3aKOH CTUMYJIUPYIOIIMX  IO3HABATEJIbHYI0  MOTHBAIUIO

. 1. IIKOJIBHUKOB JMCKYCCUH, KOTOpPBIE NAIOT YYalllUMCs
BO3MOKHOCTh npuodpectu OIIBIT BEJICHUS

Meneneesa. .
KOHCTPYKTHBHOTO JMajiora, TPYNIIOBON pabOThl MK
paboThl B mapax, ¢ 1Ledpl0 OOy4YeHHMs KOMaHJHOU

ab0Te U B3aUMOJICHCTBUIO C IPYTUMH JICTHMH.

XUMUYECKas |- OpraHu3alys MOMOIIA MOTHBUPOBAHHBIX

CBS3b. oOydaromuxcs ¢1ab0ycIeBarIUM OTHOKIACCHUKAM,
NAIOILET0 IKOJIBHUKAM COLIMAIbHO 3HAUUMBIH OIIBIT
COTPYJIHUYECTBA U B3aUMHOM MOMOIIN

Teopus - HaBBIK ITyOJMYHOTO BBICTYIIJICHUS TIEpe]T

CTPOEHHUS Ay TUTOpUEH, apryMEHTHUPOBAHUS U OTCTAaUBaHUS
CBOECH TOYKM 3PEHUSA

XUM

nyec - U3y4EHHE HHTEPHET-PECYPCOB, IOCBSILIEHHBIX

KHX BEIOOPY Tpodeccuit, MpoxokaeHue npodeccuo-

coex HaJIbHOTO OHJIAMH-TECTUPOBAHUS, OHJIAWH-KYPCOB I10

WMHEH WHTEPECYIOLUMM MPOopEeCcCHsIM U HAITPABICHUAM

HH. 0Opa3oBaHus

[Tonume - MHUIMMPOBAHUE U TMOJJIEP’KKA UCCIIE0BATEIbCKON

pBI NEATEIBHOCTH IIKOJIBHUKOB B paMKax peanu3anuu

OpraHu MU MHUBUAYaJIbHbBIX u IPYHIOBBIX

YEeCKUe MCCIIEIOBATENBCKUX IIPOEKTOB, YTO JAET IIKOJIbHUKAM

u BO3MO>KHOCTh IIPUOOPECTH HABBIK CaMOCTOSITEIIBHOTO
pEIIEHUs]  TEOPEeTHYeCKOM  mpoOieMbl,  HaBBIK

HEOpPraHU4YeCcK .

e, reHepUpOBaHus U O(OpMIIEHHS COOCTBEHHBIX HJIEH,
HAaBBIK yBa)KMTEJIBHOIO OTHOLIEHUS K Yy>KHM HJEAM,
o(OpMIIEHHBIM B paboTax APYrHUX HCCIEAOBaTENIEH,
HaBBIK TyOJIMYHOTO BBICTYIUICHHUS TIepel ay JUTOpuel,
ApPryMEHTHPOBAHMUSI M OTCTaMBaHHUS CBOEW TOUYKH
3peHus  (ydyacTue€ B KOHKypcaxX, BBICTaBKaXx,
COpPEBHOBAHMSIX, HAyYHO-TIPAKTUYECKUX
KOH(EPEHIHSIX).

Hucnepc - HaBBIK IMyOJMYHOTO BBICTYIIJICHUS NIepe]

HbIE Ay TUTOpUEl, apryMEHTHUPOBAHUS U OTCTaUBaHUS

CHUCTEMBI. CBOEU TOUKH 3PEHHUS
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Yucrrle

BEIIECTBA U
CMECH.
7. Xum - OpraHMs3anus M IIPOBEICHHUE HHTETPUPOBAHHBIX 5
nyec YPOKOB,  CIOCOOCTBYIOIIUMX  (OPMHUPOBaHUIO Y
KHe IIKOJIbHUKOB LIEJIOCTHOM KapTHHBI MHpPA, TOHUMAHUIO
peak CBsI3el MEXIy SBICHUSIMM B NpUPOAE, OOLIecTBE U
LUH. MUpE B IIETIOM.

8. OCHOBHBIE - OpraHu3alus U IpoBeACHUE HHTETPUPOBAHHBIX 8

[TOHATUS YPOKOB, CIIOCOOCTBYIOLIMX (POPMHPOBAHUIO Y
IIKOJIbHUKOB 1I€JIOCTHOW KapTUHBI MUPA, TOHUMaHUIO

MUMHUACCKO o paseit MEX[y SBJICHUSMU B IIPUPOJIE, OOIIECTBE U

N MUPE B LIEJIOM.

TepMO/IMHA

MUKH. - BOBMOXKHOCTh ~ O3HAKOMHUTBCS C  OpraHu3auuei
MPOU3BOJICTBA, Ha0Ir0/1aTh npeCcTaBUTEINEH
BbIOpaHHOM Ipodeccun B Ipolecce AeATelbHOCTH;
(OHJIaMH-3KCKYPCHH)

0. Hauana - I[pPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (HOpM 8
XHUMUYECKOH  [pa0oOThl  ydyalUuXCs:  WHTCUICKTYaJIbHBIX WP,
P CTUMYJMPYIOLIMX  TO3HABATEIbHYIO  MOTHBALUIO

[IKOJIbHUKOB JTUCKYCCHI, KOTOPBIE JAIOT YYaIIMMCS

BO3MOKHOCTh npuobpectu OTIBIT BEJICHUS

KOHCTPYKTHBHOTO JHaJiora, TPYyMIIOBOW pabOThl WIN

paboThl B Mapax, ¢ 1Ledpl0 OOy4YeHHMs KOMaHJHOU
ab0Te U B3aUMOJICHCTBUIO C IPYTHMH JICTHMH.

10. XUMHUUYECKOE |- OpraHu3anys MOMOIIYM MOTUBHUPOBAHHBIX 9
baHoBeCHe. 00yJaronuxcs cjiaboycreBarIuM OZHOK/IACCHHKAM,

NAIOIETo IIKOJIBHUKAM COLIMAIbHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIN

11. Knaccuguka |- HaBbIK MyOJIMYHOTO BBICTYIIJICHUS MEpea 6
st ayJIUTOpUEH, apryMEHTUPOBAHUS U OTCTaUBaHUS
HEOpPTraHWYeC [CBOCH TOUYKHU 3PEHUS
KUX U1
oprammueck [ P3YIEHHE HHTEDHET-DECYPCOB, NOCEAMEHHAIX
/IX BeLeCTs. BBEIOOPY npoq)ecicnn, MIPOXOXKJIEHUE npoibeccno-

HaJIBHOTO OHJIAMH-TECTUPOBAHUS, OHJIAIH-KypCOB 110
WHTEPECYIONM MPOGECCHSIM U HAIPaBIICHHUSIM
00pa3oBaHUA

12. MeTaibl. - MTHULIMUPOBAHMUE U TOAJEPKKA UCCIEI0BATEIbCKON 10

NEATEIbHOCTH IIKOJbHUKOB B paMKax pealu3aiuu
MU VHJIUBUYaTbHBIX 51 IPYNIOBBIX
MCCIIEIOBATEIILCKUX MTPOEKTOB, YTO IAET IIKOJIbHUKAM
BO3MOYXHOCTh TIPUOOPECTH HABBIK CaMOCTOSITEIILHOTO
pEIeHUsT  TEOPEeTUYECKOW  MpoOJEeMbI,  HaBBIK
reHepUpOBaHUs U O(opmIleHHs COOCTBEHHBIX HJIEH,

HABBIK YBAXXUTCJIIBHOI'O OTHOIICHUA K YYXHUM HICAM,
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oopmieHHBIM B paboTax ApyTrHUX HCCleaoBaTenei,
HaBBIK ITyOJIMYHOTO BBICTYIUICHHS IIEpe]l ay AMTOPUEH,
APIYMEHTUPOBAHUS M OTCTAaMBAaHHUS CBOCH TOUYKHU

3peHust  (ydacTHe B KOHKypcaX, BBICTaBKax,
COPEBHOBAHMSIX, HAYYHO-TIPAKTUIECKUX
KOH(EpEeHIIHSIX).

13. HemeTaiuibl. |- HaBBIK IMyOJIMYHOTO BBICTYIUICHHUS MIEPET 10 1 2
Ay IUTOpUCH, apr'yMEHTHUPOBAHUS U OTCTAUBAHUS
CBOCH TOYKH 3pEHUS
14. Opranuveck |- OpraHu3anus W TPOBEACHHE HWHTCTPUPOBAHHBIX 10 1 -
e u YPOKOB,  CIIOCOOCTBYIOIIUX  (OPMHPOBAHHIO Yy
HEOPTaHUYECK [ITKOJLHUKOB IIEJIOCTHON KapTUHBI MUPa, TOHUMAHHUIO
Ve KUCIIOTHI U [CBSI3CH MEXKy SIBJICHHUSIMH B IPHPOJE, OOILIECTBE U
OCHOBAHHUSA.  [MHUPE B IICTIOM.
15. ["eHeTHUeCcKas |- OpraHu3alMs U MPOBEICHHE UHTETPUPOBAHHBIX 8 - 3
CBSI3b MEXKIY [YPOKOB, CIIOCOOCTBYIONINX (DOPMHPOBAHUIO Y
Ki1accaMu [IIKOJIbHUKOB I[EJIOCTHOW KapTUHBI MUPa, TOHUMAaHUIO
OpPraHUYECKUX (CBSI3CH MEK/Ty SBJICHUSMH B TIPUPOJIE, OOIIECTBE U
151 MUPE B IICTIOM.
HEOPraHU4ecK .
ix - BO3MOXHOCTb ~ O3HAKOMMTBCS € OpraHM3aLMeH
cocmmermi, [POM3BOACTBA, Ha0Ir0/1aTh npecTaBuTeNeH
BBIOpaHHOW TMpodeccHu B  MpoIecce JCATEIbHOCTH;
(OHJIaMH-3KCKYPCHH)
16. XUMUS | - NpPUMEHEHUE Ha YPOKE HMHTEPAKTUBHBIX (HOpM 5 1
0GIIIECTBRO. pabOThl  ydYalMXcs:  MHTEJUICKTYaJbHBIX  WID,
CTUMYJIMPYIOIINX  TO3HABATEJIbHYID  MOTHBAIHIO
IIKOJIbHUKOB JTUCKYCCHH, KOTOPBIE AT YYaIIUMCS
BO3MOYKHOCTh npuodpecTn OTTBIT BEJICHUS
KOHCTPYKTHBHOTO JMajiora, TPYIMIOBOW PabOThl WA
paboThl B mMapax, C IENbI0 OOyYeHHs KOMAaHIHOW
a00Te U B3aUMOJICHCTBHUIO C IPYTUMH JICTHMH.
Bcero: 170 10 23

OneHka pe3VJbTATOB ocBOeHMs YueOHoro npeavera «Xumus» Kpurepun ouenkn

OI[eHI/IBaHI/Ie YCTHOI0 OTBETA

MaTcpHrall U3JIOKCH B OHpCI[G.IIGHHOfI JIOTUYECKOMH MOCJICA0BATCIIBHOCTH, JIMTCPATYPHBIM A3BIKOM;

«5»: 1aH MOJIHBIM U NMPABUJIBHBIN OTBET HA OCHOBAHNUHU M3YUYEHHBIX TEOPHI,

OTBET CAMOCTOATEILHBII.

«4»:1aH NOJHBIN U IPABUIIBHBINA OTBET HA OCHOBAHWH W3yUYEHHBIX TEOPU,

26




MaTepHal U3JI0KEH B ONPEEICHHON OCIe0BaTEIbHOCTH, JOMYIEHBI 2-3 HECYIIECTBEHHbIE
OLIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTENs, UM JaH HEMOJIHBIN U HEYSTKUH OTBET.

«3In: JaH MTOJIHBIN OTBCT, HO IMIPU 3TOM OONYUICHA CYIICCTBCHHAA OIIMOKA MK OTBET
HeHOHHBIﬁ, IOCTPOCH HECBA3HO.

«2»: OTBET 06Hapy}KI/IBaCT HCIIOHUMAaHHWE OCHOBHOI'O COACPXKaHUA yqe6Hor0 MaTcpuliia,
J0MMYHICHBI CYIIICCTBCHHBIC OH_H/I6KI/I, KOTOPBIC y‘IaL[II/If/’ICSI HC MOXCT UCIIPABUTH IIPHU HABOJAIIUX
BOIIPOCax yUUTECIIA.

OueHnBaHue yMeHHH pemiaTh 3a1a4u

«5»: B JIOTHYECKOM PACCYKJICHUU M PEIICHUH HET OIIMOO0K, 3a7a4a peliecHa palioOHaIbHbIM
CIIOCOOOM.

«4»: B JJOTMYECKOM PACCYKJIEHUU U PEIICHUH HET CYIIECTBEHHBIX OINOOK, IPU 3TOM 33a4a
pelieHa, HO He pallMOHAJIbHBIM CIIOCOOOM, JOIYILIEHO HE 00Jiee IByX HECYIIECTBEHHBIX OLINOOK.

«3»: B JOTMYCCKOM PaCCy KACHHUU HET CYIICCTBCHHBIX OHH/I6OK, A0IYCKACTCA CYIICCTBCHHAA
oIIMOKa B MATEMAaTHYECKUX pacucrax.

«2»: ‘UMeEIoTCA CYHICCTBCHHLIC OIIMOKHU B JIOTHYECKOM PacCyxKACHUHN U PCILICHUU.

OneHnuBaHye 3KCNIEPUMEHTAIBHBIX YMEHHH (B poLecce BHINOJHEHHS NIPAKTHYECKUX PadoT 1o
HHCTPYKINH).

«5»: paboTa BBINOJIHEHA ITOJIHOCTBIO, C/IEIaHbl IPABUIIbHBIC HAOIIOJCHUS U BBIBOJIBI,
AKCIEPUMEHT OCYIIECTBIIEH I10 IJIaHY, C YYETOM TEXHHUKH 0€30MaCHOCTH U MPABUII PaOOTHI C
BEIIIECTBAMH U IPUOOPaMU, MPOSBICHBI OPraHU3allMOHHO-TPYI0BbIE YMEHHUS (TIOAIepKUBAETCS
YUCTOTa Pab0YEro MecTa, MOPSAA0K Ha CTOJIE, SKOHOMHO HCTIONIB3YIOTCSI PEAKTUBHI).

«»: pa60Ta BBITTIOJIHCHA, CACTIAHbI IIPABUJIBHBIC Ha6JIIOZI€HI/I$I H BBIBOJbL: SKCIICPUMCHT
BBINOJIHEH HETMOJHO WM HAa0JII0IAl0TCs HECYIIIECTBEHHbBIE OIIMOKU B paboTe ¢ BEIECTBAMU U
npudopamu.

«3»: OTBET HEMOJHBIN, paboTa BBITOJHEHA TPABUIILHO HE MEHEE YeM HalOoJIOBUHY AOMYIIeHA
CylLleCTBEHHas olIMOKa (B X0/1e SKCIIEPUMEHTA, B 00bSICHEHUH, B opopmiieHnu padotsl, no Th npu
paborte ¢ BeliecTBaMu U pruOopamu), KOTOPYIO YYaIIUKCs UCTIPABIISET 10 TPEOOBAHUIO YUUTEIIS.

«2»: IOMyIIEHBI 1B UK 00Jiee CyIIeCTBEHHbIE OIMOKH B X0/1€ SKCIIEPHUMEHTA, B
00BsicHeHUH, B oopMieHHH padboTsl, o Th mpu padote ¢ BelecTBaMu U Mpudopamu ), KOTOpbIE
y4alIuiics He MOXKET UCIIPABUTb.

OnennBanue yMe}mﬁ P€IIATDb IKCIIEPUMEHTAJILHBIC 3a1aYA (y‘IHTbIBaIOTCﬂ Haﬁ.]'ll{)}lel-[l/lﬂ
YuuTeas U IPEABABAACMbBIC YYAIIUMCH PE3YJbTAaTbhl BBINOJHCHUSA OHLITOB).

«5»: mnaH pEeIICHUA 3aJa4r COCTABJICH MMPAaBHUJIbHO, OCYIICCTBJIICH HOH60p XUMHUYCCKUX PCAKTHBOB U
O60py2[OBaHI/I$I, JaHO ITOJITHOC 0OBSICHEHHE U CACJIaHbI BBIBOJBI.

«4»: TIIaH pelIeHus COCTaBIIeH MPAaBUIBLHO, OCYIIECTBIICH OO0 XUMHUYECKUX PEAKTUBOB H
000opyI0BaHUs, JOMYIIEHO HE 00JIee TBYX HECYIIECTBEHHBIX OIMTUOOK (B OOBSICHEHUH W BBIBOJIAX ).
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«3»: IJIaH pelIeHus COCTAaBIIEH MPAaBUIBLHO, OCYLIECTBIIEH OO0 XUMUYECKUX PEAKTUBOB U
o0opyIoBaHus, JOMYIeHa CYIIECTBEHHAs OMNOKA B OOBSICHEHUH U BHIBOJIAX.

«2»: momyuieHsl ABe U OoJee ommOKH (B TUTAHE PEIICHUSs, B TOJ00PE XUMUYECKHUX, PEAKTUBOB U
o0opy10BaHusI, B OOBSICHEHUHU U BBIBOIAX).

OnenuBaHne NUCbMEHHBIX KOHTPOJIBHBIX padoT
«5»: 1aH TIOJIHBIN OTBET HA OCHOBE MU3YyUYEHHBIX TEOPHIi, BO3MOKHA HECYILIECTBEHHAs! OLIMOKa.
«4»: nomycTuMa HEKOTOpasi HeTIOJIHOTA OTBETA, MOKET OBITh He 00Jiee ABYX HECYIIECTBEHHBIX OIINOOK.

«3»: paboTa BBIIIOJHEHA HEMOJIHO (HO HE MEHEee YeM HaIOJOBUHY ), UIMEETCs He OoJiee OHOMN
CYIIECTBEHHOH OIMIMOKU U TP 3TOM 2-3 HECYIIECTBEHHBIC.

«2»: pa60Ta BBITIOJTHCHA MCHBIIC YCM HAIIOJIOBHHY, UMCCTCA HCCKOJIBKO CYIIECCTBCHHBIX OIIIHOOK.
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