Mpuiaoxenue
K OCHOBHOI 00pa30oBaTelbHOM MporpamMme

CpeIHero o0Iero oopazoBaHus
ITpukas ot 01.09.2022r. Ne255

Mopnucan: iposposa TaTbsiHa

[p0300Ba  Hit-veor-cou -

CN=[lpo3poBa TaTbsiHa HukonaesHa,

E=mou_15@adm.kaluga.ru

aT bﬂ H a OcHoBaHue: s noaTeepXaat aToT
[LIOKyMEHT
MecTonosnoxeHue: MECTO NOANMCaHNs

HukonaeBHa &z it

PABOYAS ITPOT'PAMMA
Mo XUMHHU
10 - 11 kaace

yIJy0JIeHHbIN YPOBEHbD
CPOK peajM3amuu: 2 roga

Pa3paboTuuk nporpamMmsi:
yuYuTeIb XMMHH BbICHIeH
KBAJIH(PUKAIMOHHON KAaTerOpum
Mapmanko Tarbsina MuxaiiioBHa



1.Ilnanupyemble pe3yJbTAThbl OCBOECHHS Y4eOHOr0 nmpeaMeTa « XUMHSD)
(yrury0JieHHBbIH YPOBEHB)

JInyHOCTHBIE pe3yJIbTAThI:
— 8 YEHHOCMHO-0OPUEHMAYUOHHOU c(hepe — OCO3HAHHE POCCUNCKON TpaKIaHCKON
UJEHTUYHOCTH, IATPUOTU3MA, YYBCTBA TOPIOCTH 32 POCCUICKYIO XUMHUECKYIO HAYKY;
— 6 mpy006oli cghepe — rOTOBHOCTb K OCO3HAHHOMY BBIOODPY JalibHEHIIIeH 00pa30BaTeIbHOMN
TPAEKTOPUU B BBICIICH LIKOJIE, T/I€ XUMUS SBJISCTCS MPOGUINPYIOMIEH AUCIUTUINHON;
— 6 nozuasameibHolU (KOTHUTUBHOM, MHTEIIEKTYalIbHOM) cepe — yMEHHUE YIPaBIsATh CBOCH
[I03HABATEJIbHOM JI€ATEIbHOCTBIO, TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE
caM000pa30BaHuI0, HA MPOTSHKEHUU BCEH JKU3HH; CO3HATEIHHOE OTHOIIICHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIENTHON MPO(ecCHOHAIBHON 1 00IIECTBEHHON ACSTEITLHOCTH;
(hopMHpOBaHNE HABBIKOB 3KCIIEPUMEHTAIBHON U UCCIIEI0BATEIbCKON NEATEILHOCTH; YUacTUE B
MyOJIMYHOM TIPE/ICTAaBICHUH PE3YIBTATOB CAMOCTOSTEIILHOM TO3HABATEILHON ACSITEITBHOCTH;
y4acTHe B MPOQPHUIbHBIX OJIMMITHAAAX PA3IUYHBIX YPOBHEH B COOTBETCTBHUU C JKEIAEMbIMU
pe3yJbTaTaMy U aJIEKBaTHOM CaMOOLECHKO;
— 6 cghepe coepedicenus 300po6bsi — MPUHATUE U PEATU3ALMs] LEHHOCTEH 3/J0pOBOTO U
6e30macHOro 00pasa KM3HU, HENPUATUE BPEIHBIX IPUBBIYEK (KYpeHUs], yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB) HAa OCHOBE 3HAHMH O CBOMCTBAaX HaPKOJOTHUECKUX U HAPKOTUUECKUX
BEIIECTB; COOIIOIEHNE MTPABUJI TEXHUKU O€30IIaCHOCTH MpHU paboTe ¢ BELIECTBAMH,
MaTepHallaMH U IpolieccaMy B yueOHOM (Hay4HO) 1abopaTopuu U Ha IPOU3BOJICTBE.
- coepe OMHOWEHUL 00YUAIOUUXCI K OKDYHCAIOWEMY MUPY, HCUBOU NPUPOOE,
XY0024ceCmMBeHHOU KyIbmype.
- MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH,
3HAYUMOCTH HAyKH, FTOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BIIaJICHHE
J0CTOBEPHOMMH(pOpMAIIHEH O IePEAOBBIX TOCTUKEHUAX U OTKPBITHSIX MUPOBOH H
OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U
00I11eCTBA;
- TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA
MIPOTSKEHUH BCEH MKU3HU; CO3HATEIbHOE OTHOIIIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIOBUIO YCIIEITHON MPOo(eCCHOHANBHOM U 00IIECTBEHHON AESITeTbHOCTH;
- AKOJIOTMYECKas KyJIbTypa, OepeKHOe OTHOILIEHUS K POAHON 3eMJie, TPUPOIHBIM
6orarctBam Poccum 1 Mupa; IOHUMaHKUE BIMSHUS COIMAIbHO-3KOHOMUYECKHX IPOIIECCOB Ha
COCTOSTHUE TPUPOTHON M COIUANBHON Cpelbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPHUPOIHBIX
pECypcoB; YMEHHS W HaBBIKM Pa3yMHOTO
MIPUPOIONOIB30BAHUS, HETEPITUMOE OTHOIICHHE K IEHCTBUSM, IPUHOCSIIUM BPE SKOJIOTHH;
IIPUOOPETEHNE OTIBITA SKOJIOr0-HANPABIEHHON JAESATEIbHOCTH;
- ACTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY
00yCTpOICTBYCOOCTBEHHOTO OBITA.
-8 cghepe uzuyecko2o, NCUXOI02UUECKO20, COYUATLHO20 U AKAOEMULECKO20 ONA20NO0NYYUsL
00yuarOWuUxcs:
- buznyeckoe, SMOIMOHATBHO-TICUXOJIOTUYECKOE, COLIMAIbHOE OJIarononydne
oOyuaroluxcs B )H3HU 00pa30BaTeIbHON OpraHU3aliy, OIYIIEHUE 1IeTbMU 0€30MacCHOCTH U
MICUXOJIOTHYECKOT0 KoM(popTa, HHPOPMALIMOHHON 6€301MacHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl

Pery/iiTUBHbIE YHHUBepPCAJIbHbIE yUeOHbIe JIeiicTBUSA

BbInyCKHUK HAYYHUTCSH:

- CaMOCTOSITENIbHO ONPEETATh LEJH, 3aaBaTh NapaMeTPbl U KPUTEPUH, [0 KOTOPHIM
MOKHO ONIpEACTIUTD, YTO LCJIb JOCTUTHYTA,

- OLIEHHMBATh BO3MO>KHBIE MOCJIE/ICTBUS JOCTH)KEHHUS [TOCTABICHHOM 1IEJIH B
ACATCIIBHOCTH, COOCTBEHHOI KU3HU U )KU3HU OKpYyKaroumunx J'IIOI[GfI, OCHOBBIBasACH Ha



COOOpaKEHUSIX ITUKU U MOPAIIH;
= CTaBUTH U (HOPMYIIHPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BATEILHON JEATEIHEHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

- OLIEHMBATb PECYPCHI, B TOM YHCIIE BPEMS U IPyTrUe€ HEMAaTEepHaJIbHbIE PECYPCHI,
HEO0OXOIMMBIE [T TOCTHKEHHS TIOCTaBJICHHOM 11eTH;
- BBIOMpATH MYTh TOCTHKEHUS 1ENH, TUTAHUPOBATh PEIlIeHNe TTOCTABICHHBIX 3a/1a4,

ONTUMU3HPYS MaTEpHAJIbHBIE U HEMATepUaIbHbIE 3aTPAThI;

- OpraHu30BbIBAaTh YPGEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMUMBIX JIJISl TOCTHKEHUS
IIOCTaBJICHHOM 1ICIIH;
- COIIOCTABJIATH MOJYYEHHBIN pPE3yIbTaT JEATEIBHOCTH C TOCTABIEHHON 3apaHee LETbIO.

KoMMyHHKATHBHbBIE:

BbINnyCKHUK HAYYUTCSH:

- OCYILIECTBIIATH JI€JIOBYI0O KOMMYHMKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU
(xak BHyTpHY 00pa30BaTeNIbHOM OpraHu3allvy, TaK | 3a €€ MpeieamMu), ToJ0MpaTh MapTHEPOB
JUTSL 1€JI0BOI KOMMYHHUKAIIUU UCXO/1sI U3 COOOpakeHU pe3yIbTaTHBHOCTH B3aUMOJIEUCTBUS, a
HE JINYHBIX CUMITaTUH;

- IIPU OCYUIECTBIIEHUHU TPYINIIOBOM pabOThI OBITh KaK PyKOBOJUTENIEM, TaK U YICHOM
KOMAaHJIbl B Pa3HBIX POJIAX (T€HEpaTOp UACH, KPUTHK, UCTIOHUTENb, BHICTYMAOIIUHN, SKCIIEPT
UT.J.);

- KOOPJMHHUPOBATH U BBIIOIHITH pa00Ty B YCIOBUIX PeaJbHOT0, BUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- pa3BepHYTO, JOTUYHO M TOUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(PIUKTOTEHHBIE CUTYAllUH U TIPEJOTBPAIIATh KOH(MIUKTHI 0
MXaKTUBHOM (a3bl, BEICTPAUBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHIO,

n30erasi INYHOCTHBIX OLEHOYHBIX CYXICHHUM

[lo3HaBaTeIbHbBIE
BbinycKHUK HAyYHTCS:

-MCII0JIb30BAaTh YMEHUS U HaBBIKU Pa3IMUHbIX BUIOB [T03HABATEILHOMN JESITEIbHOCTH,
MIPUMEHSITh OCHOBHBIE METObI TO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3, HAOII0IeHNE,
U3MEpEeHue, MPOBEICHNE IKCIIEPUMEHTA, MOIEIMPOBAHNE, UCCIIEA0BATENbCKAS AEATEIbHOCTD)
JUTSL U3YYEeHUS Pa3TUYHBIX CTOPOH OKPYXKAIOIIeH NeHCTBUTEILHOCTH;

- BJIaJIETh OCHOBHBIMU MHTEJUIEKTYaIbHBIMU OllepalusiMu: (popMyIMpOBKa FMIOTE3bI, AHATIU3 U
CHHTE3, CPaBHEHHE U CHUCTEMaTH3alus, 00001IeHre U KOHKPETU3allks, BbIABJICHUE IPUUYNHHO-
CJIEJICTBEHHBIX CBSI3€W U TIOWCK aHAJIOTOB;

-OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(POPMAIUH, KPUTHUECKH OIICHUBATH U
MHTEPIPETUPOBATH HH(DOPMALINIO, ITOTYHaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

- HCIIOJIB30BATh PA3IMYHbIC UCTOUHUKHU IS MOJYYCHUSI XUMHUECKON HHPOpMAIUH, TOHUMATh
3aBUCHUMOCTB COJIEpKaHUsI M POPMBI IpeJICTaBICHUs HHDOPMALIMU OT LieJIel KOMMYHUKAUU U
azpecara;

-HCII0JIb30BATh CPEICTBAa MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH (1anee —
WKT) B perieHr# KOTHUTUBHBIX, KOMMYHUKATUBHBIX  OPTaHU3AIMOHHBIX 33/1a4 C
co0Jr0/IeHrEeM TPpeOOBAaHUN APrOHOMHUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX U ATHUECKUX HOPM, HOpM HH()OPMAIIMOHHON 0€30IacCHOCTH;
-BJIQJIETh SI3bIKOBBIMU CPEJICTBAMU, B TOM UHCJIE U SI3BIKOM XUMHH, SICHO, IOTUYHO U TOUHO
u3JjaraTh CBOIO TOUKY 3pEHMS, UCIIOJIb30BATh aJ€KBAaTHBIE SI3bIKOBBIE CPEICTBA, B TOM UUCIIE U
CHUMBOJIbHBIC (XMMUYECKUE 3HAKU, (DOPMYJIIBI U YPaBHEHUS);

-MCKaTh U HAXOAUTh 0000IIEHHbIE CTIOCOOBI PEIIeHHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBISAThH
pa3BepHYTHIN HH(POPMAIIMOHHBIN TTOMCK U CTABUTh HA €r0 OCHOBE HOBBIC (yueOHBIC U
MO3HABaTEJIbHBIC) 3a7a4H;

-BBIXOJIUTH 32 PaMKH Y4€OHOTO MpeAMeTa U OCYIIECTBIATH IIeJIEHANIPABICHHBIH MTOUCK
BO3MOXKHOCTEH JIJIs IIMPOKOI0 EPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;



—BBICTPAaNBaTh UHIMBHIYaIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHUS CO
CTOPOHBI JIPYIUX YYaCTHUKOB U PECYpCHbIE OTPaHUUEHUSI.
IIpeaMeTHbIe pe3yJibTaThl

B pe3yabrarte udyuenusi yueonoro npeamera «Xumus» B 10 kiacce:

Y4YeHuK Ha yri1y0JIeHHOM YPOBHE HAY4YHTCH:

1) noHMMaTk XapaKkTepHbIe MPU3HAKN BAKHEHIINX XUMHYCCKUX IMOHSITHI: BEIIECTBO,
XUMHUYECKHUN JIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI,
XMUMHYECKasl CBA3b, BAJIEHTHOCTb, CTENIEHb OKUCIIEHHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBIN
00BEM, OKHCIIUTEIh U BOCCTAHOBHUTENb, OKHCIICHHE U BOCCTAHOBIICHHE, YTITIEPOIHBINA CKEJIET,
(GyHKLIMOHAIbHAS IPYIINA, U30MepHUs (CTPYKTYpHAs U IPOCTPAHCTBEHHAsI) U TOMOJIOTHS,
OCHOBHBIE TUIIBI (COETMHEHUS, PA3JIOKEHUS, 3aMEIIeHNs, 00MEeHa), BU/Ibl (THIPUPOBAHUS U
JEeTUAPUPOBAHUSA, TUAPATALIUN U JerUApaTaluy, MOJUMEPU3ALUH U IETIOJIUMEPU3aLIH,
MOJINKOHAEHCALMY U U30MEPU3ALINN, KATAIUTUYECKUE U HEKAaTAIMTUYECKIE, TOMOT€HHBIE U
reTeporeHHble) U Pa3sHOBUAHOCTH ((pepMEHTaTUBHBIE, TOPEHUS, STEPU(PUKALINN, KPEKUHTa,
puQOpMHHTa) peaKInii B OpraHMYeCKOW XUMUH, TOJTMMEPHI, ONOJIOTHYECKN aKTHBHBIC
COEJIMHEHUS;

2) BBISIBIISITH B3aUMOCBSI3U XUMUYECKUX TOHSITHHN JUIs OOBSICHEHHUS COCTaBa, CTPOCHHSI, CBOMCTB
OT/ENIbHBIX XMMUYECKHX 00BEKTOB U SBJICHUM;

3) NpUMEHSTH OCHOBHBIC TIOJIOKEHHSI XUMUICCKUX TEOPHI: TCOPHU CTPOCHHUS aToMa U
XUMHUUYECKOH cBs3H, [leproanueckoro 3akoHa u Ilepuonndyeckoil cHCTEMbI XUMUYECKUX
anemeHToB J[. . MenneneeBa, TeOpuM CTPOEHUSI OPraHUYECKUX COCAUHEHUN;

4) xnaccuuIpoBaTh OPraHMYECKHIE BEIIECTBA M0 PAa3TMYHBIM OCHOBAHHUSM;

5) ycTaHaBIMBaTh B3aMMOCBSI3M MEXY COCTABOM, CTPOCHHUEM, CBONCTBAMH, IIPAKTHYCCKAM
IIPUMEHEHHUEM U MOTYYEHHEM BaKHEHIINX BEIIECTB;

6) onpenensaTh: BAJIGHTHOCTH, CTEIICHH OKHCIICHUSI XUMUYECKUX 3JICMEHTOB; IPOCTPAHCTBEHHOTO
CTPOEHHS MOJIEKYJI; OKUCIIUTENSI U BOCCTAHOBUTEISI; OKMCIEHUSI M BOCCTaHOBJICHUS;
MPUHAJJIEKHOCTH BEILIECTB K PA3JIMYHBIM KJIacCaM OPraHWYeCKUX COEeIMHEHUI; TOMOJIOTOB U
M30MEPOB; TUIIOB, BUJIOB U PA3HOBUIHOCTEN XMMHUECKHUX PEAKIUI B OpraHUUECKON XUMUMU;
7) OOBSICHATH : 3aBUCUMOCTh CBOWCTB OPraHUYECKUX BEIIECTB OT X COCTaBa U CTPOCHUS;
CYILIHOCTb M3YYEHHBIX BUJIOB XMMHUECKHUX PEAKIMI: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX;
MEXaHU3MOB MPOTEKaHUs peakluil MeX1y OpraHMuYeCKUMHU BELIECTBAMU;

8) cocTaBIATh ypaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBHTEIILHBIX PEAKIHIA C ITOMOIIBIO METO/Ia
AJIEKTPOHHOI0 OanaHca; IPOBOAUTH PACUETHI IO XUMHUECKUM (hOpMyiiaM U ypaBHEHUSM;
MIPOBOJIUTH XUMHUYECKHH SKCIIEPUMEHT (J1aOOpaTopHbIE U MPaKTHYECKUE paboThl) C
coOIro/IeHreM TpeOOBaHUH K MpaBUIaM TEXHUKH O€30MMacCHOCTH TP pab0Te B XUMUUYECKOM
kabunete (maboparopun).

B pesynbTaTe nzyuenus yueGHOro npeamera « XUMHs» Ha YPOBHE CPETHETO OOIIETOo
o0Opa3oBaHUs

BbinycKHHK HA yri1y0JIeHHOM YPOBHE HAYYHTCS:

— pacKpblBaTh Ha MpHUMEpax pojb XUMUU B (POPMHPOBAHUU COBPEMEHHON Hay4dyHOU
KApTUHBI MMpPa U B MPAKTUYECKOW AESITEIbHOCTU YEJIOBEKA, B3aUMOCBS3b MEXKIY XMMHEU U
OPYTUMU €CTECTBEHHBIMU HAYKaMH;

—  WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBICHUE U ABOJIOLHUIO OPraHUYECKON XMMHUH KaK
HayK{ Ha Pa3IUYHBIX UCTOPUYECKUX ATarax €€ pa3BUTHS;

— YCTaHaBIIMBaTh TMPHYUHHO-CJICJCTBEHHBIE CBSI3M  MEXAY CTPOCHHEM  aTOMOB
XUMUYECKHUX 3JIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHMUYECKHUX 3JIEMEHTOB
U X COCIUHEHUI B COOTBETCTBUU C IOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B MEPHOIUYECKOM
CUCTEME;

—  aHaJIM3UPOBAaTh COCTaB, CTPOCHHE M CBOMCTBAa BEIIECTB, MPUMEHSS IOJIOKECHUS
OCHOBHBIX XUMHYECKHX TEOPUi: XUMUYECKOTO CTPOSHUS OpraHMYecKHX coeAuHeHud A.M.
Bytneposa, cTpoeHust aToMa, XUMHUYECKOU CBS3HU, SJEKTPOJUTUUECKON JUCCOIHAIIMH KUCIOTH
OCHOBaHMI; yCTaHABIUBATh MPUUMHHO-CJICJICTBEHHBIE CBSI3U MEX]y CBOMCTBAMHU BEIIECTBA



" €T0 COCTAaBOM U CTPOCHHUCM;

—  HPUMEHATH IPaBUJIAa CHCTEMAaTUUECKON MEXKIYHApOJIHON HOMEHKIATYpPhl KakK CpEACTBa
pa3nuyYeHus U WACHTU(UKALIMH BEIECTB 110 UX COCTAaBY U CTPOCHHIO;

— COCTaBJIATh MOJEKYJISpHbIE U  CTPYKTYpHble (OpPMYJIbl HEOPraHMYECKUX U
OpPraHMYECKUX BELIECTB KaK HOCUTeNeH MH(QOpPMaLMU O CTPOCHHUHU BEIIECTBAa, €ro CBOMCTBaX
Y MIPUHAJIEKHOCTH K OIPEIEICHHOMY KIIacCy COEUHEHMI;

—  OOBSICHATH MPHPOAY M CHOCOOBI O0pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(mosIApHOM, HEMOJIIPHOM), MOHHOM, METAJUIMYECKOW, BOJOPOJHOW — C LENbI0 ONpeeseHHs
XMMHYECKON aKTUBHOCTH BELIECTB;

—  XapakTepu30BaTh (PU3MUECKUE CBOMCTBA HEOPraHMYECKHMX W OPraHUYECKHX BEIIECTB
U YCTaHaBIMBaTh 3aBUCHMOCTb (PU3UYECKUX CBOICTB BEIIECTB OT THUIA KPUCTAJIMYECKON
pELIETKY;

—  XapaKTepu3oBaTh 3aKOHOMEPHOCTH B H3MEHEHHH XUMHUYECKHX CBOWCTB TPOCTHIX
BEIIIECTB, BOJOPOIHBIX COCTMHEHH, BHICIITUX OKCHJIOB U THIPOKCHIOB;

— TPUBOJIUTH TPUMEPHl XUMHUYECKHX pEaKIUi, pPAaCKPBIBAIOIIMX  XapaKTEePHBIC
XUMUYECKUE CBOMCTBA HEOPraHUYECKHMX M OPraHMYECKUX BEIIECTB HM3YYECHHBIX KIJIACCOB C
LENbI0 UX UIACHTH(PHUKAIUN U 00bICHEHUS 00JIaCTH PUMEHEHUS;

—  ONpeAensITh MEXaHU3M PEaKIUU B 3aBUCHMOCTH OT YCJIOBUU MPOBEJICHUS PEAKIHUH U
MPOTHO3UPOBATh BO3MOXHOCTh IPOTEKAHHMS XHMMHUYECKMX peaklMid Ha OCHOBE THUIIA
XUMHUYECKON CBS3U M aKTUBHOCTHU PEarcHTOB;

—  YCTaHaBIIMBAaTh 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COCIUMHECHUN
OT XapaKTepa B3aUMHOTO BIUSHHUSI aTOMOB B MOJIEKYJIaX C IEIbI0 IPOTrHO3UPOBAHUS TIPOTYKTOB
peakuuu;

—  YCTaHaBIIMBAaTh 3aBUCHMOCTb CKOPOCTH XHWMHYECKOW pEaKIMd H CMEIICHUs
XUMUYECKOTO PABHOBECHsI OT PA3IUYHBIX (PAKTOPOB C IEIBI0 OMPEACIICHHS ONTHMAIbHBIX
YCJIOBHM MPOTEKAHUS XUMHUYECKHUX TTPOLIECCOB;

— YCTaHaBJIMBaTh TE€HETUYECKYK) CBS3b MEXKAY KJIaccaMud HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB [JIi OOOCHOBAHMS MPHUHIMINAIHLHOW BO3MOXKHOCTU TMONYyYCHUS
HEOPraHWYECKUX U OPraHMYECKUX COCIMHEHHI 3aJJaHHOTO COCTaBa U CTPOCHUS,

— Toa0upaTh peareHThl, YCIOBUS W OMNPENETATh MPOIYKTHI PEAKIHH, MO3BOJSIOIINX
peanu3oBaTh JIA0OPATOPHBIE W  MPOMBIIIICHHBIE CIOCOOBI  TMOJNIYU4EHHUS  BaKHEHUIIUX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

—  ONpEeIeNATh XapaKTep CPEeAbl B pe3yNbTaTe TUAPOIIN3a HEOPTAaHUIECKUX M OPTaHUYECKUX
BEIICCTB W TPUBOJUTH NMPUMEPHI THIPOJIM3Aa BEUICCTB B IMOBCECIHCBHOW J>KU3HU YCIIOBEKa,
OMOIOrnYeCcKNX OOMEHHBIX nponeccax u NpOMBIIIJIICHHOCTH;

- MNPUBOAUTE MPHUMEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IpuUupozae,
MPOU3BOACTBCHHBIX MPOLCCCAX U KUSHCACATCIBHOCTH OPraHU3MOB,

— 000CHOBBIBaTH MPAKTHUYECKOE HCIOJIb30BAHUE HEOPTaHMUYECKUX M OPTaHUYECKUX
BEIIECTB M UX PEAKIUN B IPOMBIIIUICHHOCTH U OBITY;

—  BBIOJHATH XUMHYECKUH OKCIEPUMEHT 110 PACIO3HABaHWUIO U  MOJYYCHHUIO
HEOPTaHUYECKUX M OPTAaHUYECKUX BEIIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIaccaM COCTMHEHHUH,
B COOTBCTCTBUMU C IIpaBUJIAMU U IpUCMaAMU 6630HaCHOI>'I pa6OTLI C XUMHWYCCKHUMHU BCUICCTBAMU
1 1a00OPaTOPHBIM 000PYIOBaHHEM;

— TIPOBOJWTH pacyeThl HAa OCHOBE XUMHUYCCKUX (GOPMYIT W YpaBHEHUH pPEaKIIHMM:
HaXOXJIEHUE MOJCKYIAPHON (OPMYJIbl OPraHMYECKOrOo BEHIECTBA IO €ro IUIOTHOCTH W
MaCCOBBIM JOJIAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, UJIU 110 MPOAYKTAM CropaHUs; paCuCThbl
MaccoBOM J0Jid (Macchl) XMMHUYECKOTO COEJWHEHHsS B CMECH; pacueThl Macchl (oObema,
KOJINYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIIH OTHO U3

BEIIECTB IaHO B M30BITKE (MMEET MPUMECH); pacdeThl MaCCOBOM MM 00BEMHOW JOJH BBIXOJA

MPOJYKTa peakluu OT TEOPETHYECKH BO3MOXKHOI'O; pacueThl TEIUIOBOro 3(ddexTa peakuuu;

pacdeTbl 00BEMHBIX OTHOIIEHUH Ta30B MPU XMMHYECKUX PEAKIIHIX; pacueThl Macchl (00bema,

KOJIMYECTBA BEIECTBA) MPOIYKTa PEAKIMH, €CJIH OHO U3 BEUIECTB JaHO B BUAE PacTBOpa



C OINPEIEICHHON MacCOBOM J0JIe paCTBOPEHHOI'O BELIECTBA;

— HCIOJB30BaTh METOJbl HAyYHOrO T[IO3HAHUS: aHajiu3, CHHTE3, MOJICIUPOBAHUE
XUMHUYECKHUX TPOIECCOB M SIBICHUNW — MPH PEHICHUH Y4eOHO-HCCIEeI0BATENbCKUX 3a/au IO
W3Y4YEHUIO CBOMCTB, CITIOCOOOB IMOTYUYEHHUS M PACcTIO3HABAHUS OPTaHMYECKUX BEIICCTB;

— BJIAJETh MpaBWJIaMH 0€30MaCHOT0 OOpaleHUs: ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMHU OBITOBOW XHMHU;

—  OCYIICCTBIIATH MOWCK XMMHYECKOH WMH(POpMAIMU MO HA3BAaHUSM, WIACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPUTHYECKHM OICHMBATh W  HMHTEPOPETHPOBATH XUMHUYECKYI0  HH(}OpMmaIuio,
COJIepIKalylocs B COOOIIEHUSX CpPEICTB MaccoBoil uHopMmanuu, pecypcax HWHTepHera,
HAayYHO-TIOMYJIAPHBIX CTAThSIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B ILIEJISIX
BBISIBJICHHSI OIIMOOYHBIX CYXACHHA U GOPMUPOBAHUS COOCTBEHHOU MO3UIINY;

—  YCTaHaBIMBATh B3aUMOCBSI3H MEXKIY (PaKTaMU U TEOPHUEH, MPUIMHON H CJICJICTBUEM IIPU
aHain3e NPOOJIEMHBIX CHUTyallud M OOOCHOBAaHHWW MPUHUMAEMbIX PELICHU Ha OCHOBE
XHMHUYECKUX 3HAHUM;

—  MPeACTaBIATH yTH PEIIEHUS TI00aNbHBIX MPOOJIEM, CTOSILIUX IEpEs] YETOBEUECTBOM,
U NIEPCIEKTUBHBIX HAIIPABJICHUHN PAa3BUTUSA XUMUYECKUX TEXHOJIOTHM, B TOM YHCJIE TEXHOJIOTUN
COBPEMEHHBIX MaTE€pPHAJIOB C PA3IUYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHUKOB
CBIPBS, IEpepPaOOTKU M YTHIIN3ALMU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOOB.

BbInyCKHHUK HA YIJIy0OJICHHOM YPOBHE IOJIYYHUT BO3MOKHOCTh HAYYHUTHCSH:

—  ¢opmyruposams yenb UCCIE008aHUSA, BbIOSULAMb U NPOGEPSMb IKCHEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOUCMBAX Geujecme HA OCHOBe UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, O Xapaxkmepe u NPoOYKMAax pasiuyHblX
XUMUYECKUX Pearyul;

—  CaMOCMOAMENbHO NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUE IKCHePUMEHMbl  C
cobndenuem npaguil 6e30nacHou pabomel ¢ gewecmeamu u 1aO0pamopHvimM 060py00sanuem;

—  UHMepnpemuposamsv OaHHble 0 COCHABe U CMPOEHUU 8eUjeCma, NOJYHeHHble ¢ NOMOUbIO
COBPEMEHHBIX (PUSUKO-XUMUYECKUX MEMOO08;

—  ONUCLIBAMb COCMOAHUE DNeKMPOHA 8 AMoMe HA OCHO8E COBPEMEHHbIX KBAHMOB0-
Mexanuueckux npeocmasieHull O CmpoeHuu amoma O1i OOBACHEHUs pe3yTbMmamos
CNeKMpAaIbHO20 AHANU3A BeUeCIME;

—  Xapakmepuzoeamv poib  A30MOCOOEPHCAWUX 2eMePOYUKTUYECKUX COeOUHEHUN U
HYKICUHOBLIX KUCIOM KAK 8ANCHETMUX OUOIOSUYECKU AKMUBHBIX GeUeCms,;

—  HNPOSHO3UPOBAM B8O3MONCHOCbL NPOMEKAHUS OKUCIUMENbHO- B80CCMAHOBUMENbHBIX
peaxkyuil, 1exicaumux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCOB.

2.Conep:xkaHue y4eOHOro npeamera « Xumus» (yriayoJaeHHblii ypoBenb) 10 kiacc
Beeoenue

[Tpeamer opranndeckoit xumun. OCOOEHHOCTH CTPOSHHSI ¥ CBOWCTB OPraHUUECKUX
COeIMHEHUI. 3HaU€HUE U POJIb OPraHNYECKON XUMHUU B CUCTEME ECTECTBEHHBIX HayK B KU3HU
obmectBa. Kpatkuii ouepk UCTOPUM pa3BUTHUSI OPTaHUYECKOW XUMUHU.

OcHoBHBIE NOJIOKEHUS Teopuu cTpoeHusa A.M. bytieposa. [Ipeanoceuiku co3nanus
teopuu. [Ipencrasienue o Teopun TUIIOB U pagukanoB. Paboter A. Kekyie. Xumuueckoe
CTpOEHHE U CBOMCTBA OpraHNYecKux BeliecT. M3omepus Ha npumepe 6yTaHa u u300yTaHa.

DIIEKTPOHHOE 00J1aK0 U OPOUTAIIB , UX POPMEIL: S U P. DIIEKTPOHHBIE U DJIEKTPOHHO-
rpaduueckue GopMyIibl aTOMa yriiepoaa B HOPMAJIbLHOM M BO30YXKIEHHOM COCTOSIHUSIX.
KoBaneHntHast XuMuueckast CBs3b, €€ MOJIIPHOCTh U KPaTHOCTh. BogoponHas cBsa3b. CpaBHEHHE
O0OMEHHOTO U JOHOPHO-AKIETITOPHOT'O MEXaHU3MOB 00Pa30BaHMUs KOBAJICHTHOM CBS3H.



BanieHTHBIE COCTOSHHUS aTOMa yriepoaa. Bumsl rubpumusanuu: spi-rubpuamsanys (Ha
IpEMepe MOJIEKYIB METaHa), Sp>-THOpHAM3aIHMs (Ha IPHMEPE MONEKYIIBI 3THUIICHA), Sp-
rubpunuzaiys (Ha mpuMepe MOJICKYJIbI arleTuieHa). ['eoMeTpus MOJIeKyll pacCMOTPEHHBIX
BEILIECTB U XapaKTEPUCTUKA BUJIOB KOBAJICHTHOM CBSA3U B HUX.

Tema 1. Cmpoenue u kKnaccupukayus opeaHu4ecKux coeOuHeHuil

Kiaccudukarnus opraHU4eCKUX COSTUHEHUH TI0 CTPOSHUIO YTIIEPOTHOTO CKeJleTa:
AIMKIINYECKHE (QJTKaHbl, aJTKEHBI, AIKUHBI, aJTIKAIUEHBI ), KapOOIMKINYeCcKue, (IUKI0aTKaHbl U
apeHbl) U TeTepoluKIndeckue coequaenms. Knaccudukanns opraHMuecKiX COeTUHEHHH 10
(YHKIMOHATIBHBIM TPYIIaM: CIUPTHI, (PEHOJIBI, TPOCTHIE AUPHI, aTTbACTHIB KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIC A(UPBL. YTIEBOAbL. A30TOCOAEpKAIINE COSTUHEHHUS:
HUTPOCOCTUHEHHUSI, AMUHBI, aMUHOKHUCIIOTHI.

Homenknarypa tpuBuansuas u MFOTTAK. [puHIuner o6pa3oBaHust Ha3BaHUI
oprannueckux coegunenui no MIOITAK.

Buael nzomepun B OpraHMyeCKON XMMUU: CTPYKTYPHAsI U IIPOCTPAHCTBEHHAS.
Pa3HOBHIHOCTH CTPYKTYPHOUH HM30MEPHUH: H30MEPHS «YIJIEPOJHOTO CKENETa», H30MEPHS
MOJIOKEeHUS (KpaTHOMU CBSI3U U (PYHKLIMOHAJILHOM TPYIIIIBI), MEKKIAcCOBask H30MEPHUS.
Pa3HoBuaHOCTH IPOCTpaHCTBEHHOM U3oMepuu. ['eomerpuueckas (Iuc-, TpaHc-) U30MEpHUs Ha
IIpUMEpE AIKEHOB U IIUKJI0aIKaHOB. ONTH4ecKkas H30Mepus Ha IPUMEPE aMUHOKHUCIIOT.

Pemienue 3a1a4 Ha BEIBOJ (POPMYIT OPraHUUECKUX COCTUHEHUN.

demoncrpanumn. [llapocTep:kHEeBbIE MOAEIIM OPTraHUYECKUX COCAUHEHUHN PA3IMUHbIX
KJ1accoB. Mozienm 130MepOB pa3HbIX BUJOB H30MEPHH.
JlabopaTopHbIii onbIT. VI3roToBIeHNE MOJENIEN BELECTB-IIPEACTABUTENEH PAa3INUYHbIX KJIACCOB
OPraHNYeCKUX COCTUHEHUHN

Tema 2. Xumuueckue peakyuu 6 opeaHu4ecKoll Xumuu

Tunsl XUMUYECKUX peakluii B opraHuueckoil xumuu. [IoHsTHE 0 peakusaX 3aMeIeHus:
rajoreHupOBaHUE AJIKAHOB U apEHOB, IIEJIOYHOM TUIAPOIIN3 rajoreHaikanon. [lonstue o
peakuusX MPUCOSTUHEHUS: TUApaTalus, THIPUPOBAHKE, THIPOraIOr€HUPOBAHUE,
rajoreHupoBanue. Peakuuu noaumepusannu 1 noJimkoHaeHcanuu. [lousatue o peakusax
OTLICTUICHUS (3IIMMUHUPOBAHUS): IETHAPUPOBAHUE AJIKAHOB, ACTUAPATALUS CIIUPTOB,
JErUIPOXIJIOPUPOBAHUE HA IIPUMEPE rajoreHaakaHoB. [IoHATHE O KPEKUHTE AJIKaHOB U
JenoauMepU3alus noauMepoB. Peakius nusoMepusanuu.

I'oMonuTHYECKNI U TETEPOIUTUECKUI Pa3phIB KOBAJEHTHON XUMHYECKOU CBSI3H;
o0pa3oBaHUe KOBAJEHTHOU CBSI3U 1O JIOHOPHO-AaKIIENITOPHOMY MexaHusMy. [lonsitie o
HYKJIeOopuIIe U dIEKTpoduIIe.

Jemoncrpanuu. [Inasienue, o0yriimBaHue U ropeHHE OPraHUYECKUX BEIIECTB.
OOecrBeurBaHUE STUICHOM U alleTHIIEHOM OPOMHOM BOJIBI M pacTBOpA MEpPMaHTaHaTa KaJusl.
B3aumMonelicTBre CIUPTOB C HATPUEM U KUCIOTaMHU. Jlenoaumepusanust MoJu3TUIICHA.

Tema 3. Yenesooopoowt

[Tonsarue o6 yriaeBogopoaax. [IpupoaHsie HCTOYHUKH yriieBogopo1oB. HedTs u ee
MPOMBINIUICHHAs TIepepadoTKa. DpaKkIMOHHAs TTePEroHKa, TEPMUYECKUN 1 KaTATUTHYECKHUI
KpekuHr. [IpupoHbIil ra3, ero coctaB M NpaKTUUECKOE UCTIOIb30BaHNe. KaMeHHbIN yrob.
KoxkcoBanue kaME€HHOTO yIisl.

Anxanwl. I'oMonorudeckuit psia u oomast opmysa ankaHoB. CTpoeHHE MOJIEKYJIBI METaHa U
IpyTUX ankaHoB. M3omepus u HOMeHKIaTypa ankaHoB. Ou3nueckre U XUMUYECKHUE CBOMCTBA
QJIKAaHOB: PEAKITUH 3aMEIICHHS, TOPSHUE AJTKAHOB B PA3JIMIHBIX YCIIOBUSAX, TEPMHUECKOE
pasnoKeHue allkaHOB, H30Mepu3alus ankaHoB. [[puMeneHne ankaHoB. MexaHU3M peakiuu
pPaMKaIBHOTO 3aMeMICHMsI, ero cTaauu [IpakTHieckoe UCTIONb30BaHUE 3HAHUH 0 MEXaHU3ME
(cBOOOIHOpATUKATBFHOM) PEAKIIMH B IIPABUIIAX TEXHUKU OE30MACHOCTH B OBITY U Ha
pou3BoACTBE. [IpoMblIIITIEHHBIE CITOCOOBI OTYUYEHHS: KPEKUHT alKaHOB, (ppaKkLMOHHAsS
MeperoHKa HeTH.

Anxenvl. 'omonoruueckuit psia u odmas Gpopmyna ankeHoB. CTpoeHHE MOJIEKYIbI STHIIEHA



U IpYTUX ajJkeHOB. M30Mepus aJKeHOB: CTPYKTYpHAsl U NPOCTpaHCTBeHHas. HoMeHknaTypa u
¢buznueckue cBoiicTBa ankeHoB. [lonydyeHre STUICHOBBIX YTIIIEBOAOPOIOB U3 AIKAHOB,
raJIoreHajJKaHoB, CIUPTOB. Peakuinu npucoeAMHEeHNs (THIAPUPOBaHHUE, TUIPOTaIOr € HUPOBAHUE,
rajoreHupoBaHue, ruparamus). Peakuun okuciaeHus U noJIuMepu3aluu ankeHoB. [lpumenenmne
AJIKEHOB HA OCHOBE MX CBOMCTB

Pemenne pacueTHBIX 33724 HA YCTAHOBJICHHE XUMHUECKON (JOPMYIIbI BEIIECTBA T10
MACCOBBIM JOJISIM DJIEMEHTOB.

Anxunwl. I'omonoruueckuit psa ankuHoB. O6mas popmyna. CTpoeHHe MOJIEKYIIbl alleTUIIeHA
U Ipyrux ajakuHoB. M3omepus ankuHoB. HoMeHKaTypa aneTuieHoBbIX yrieBOI0pOI0B.
[lony4yeHue ankuHOB: METAaHOBBINA U KapOUAHBINA criocoObl. du3nyeckue CBOMCTBA aIKUHOB.
Peakuuu nprcoeiuHeHNs : raJloreHUpoBaHKUe, THIPUPOBAHUE, TUIPOTaIOreHUPOBaHUE,
runpartaus (peakuus Kydeposa). JluMepuszanus 1 TpuMmepusaus alkuHOB. B3aumoneiictaue
TEPMHUHAJIbHBIX AJIKUHOB ¢ OCHOBaHUsAMU. Oxucienue. IlpumeHeHne aakuHOB.

/[uenvi. CTpoeHNE MOJIEKYI, N30MEPHS U HOMEHKIIaTypa ankaaneHoB. Pu3nuecKre CBONCTRA,
B3aMMHOE PACIIONIOKEHHE MU-CBA3EH B MOJIEKY/Iax alKaIHeHOB: KyMYJIHMpPOBaHHOE,
COMpSIKEHHOE, N30JMpoBaHHOE. OCOOEHHOCTH CTPOEHUS CONPSIKEHHBIX aJIKaAUEHOB, UX
MOJTyYEHHE.

AHajorusg B XUMHYECKUX CBOMCTBAX AJIKEHOB U AJIKAANCHOB. HOJII/IMepI/IBaLII/IH AJIKaIUCHOB.
HatypanbHplii 1 cHHTETHYECKU KayuyKu. Bynkanuzamus kaydyka. Pesuna. PaboTsr
C.B.JIebeneBa, 0cOOCHHOCTH peaKklii MPUCOCIUHEHUS K aIKaJUEeHAM C COMPSKCHHBIMH TTH -
CBS3SIMHU.

Luxnoankanwvi. 'oMonoruyeckuii psg u odmas Gopmysa mukiioakanoB. HanpspkeHue mukia
B C3Hg , C4Hg, CsHio , kordopmammu CsHio, n30MepHs UKIOAIKAHOB («II0 CKENETY», IHC-,
TpaHC-, MEXXKJIacCoBast). XMMUYECKHUE CBOMCTBA IUKJIOATKAHOB: TOPEHHE, Pa3IOKCHHE,
paavKanbHOE 3aMelIeHne, n3omepusanus. OcoObie CBOMCTBA IUKIIONPOIIaHA U IIUKJIOOYyTaHA.

Apenvi. beH3011 Kak IpeIcTaBUTENb apeHOB. CTpOeHUE MOJIEKYJIbl O€H30J1a, CONPSKEHUE U -
cBs3eid. [lomydenne apeHoB. dusnueckue cBocTBa OeH301a. Peakiuu anexkTpogriibHOTO
3aMElICHHUs C yyacTheM OeH30JIa: TajJoreHnpoBaHNe, HUTPOBAaHUE, alKIIupoBaHue. OpueHTaus
pH 31eKTpodUiIbHOM 3aMenieHun. Peakiu 60koBbIX Lernel ankumioeH30510B8. Criocoob
nony4yenus. [Ipumenenue G€H307a U €ro rOMOJIOTOB.

Pemenne PACUCTHLBIX 3aa4 Ha BBIBO/I (I)OpMy.TI OpraHNM4YCCKUX BCIICCTB IO MACCOBBIM J0JISIM U
I10 IMMPOAYKTaM CropaHus.

JemoHcTpanuu. ['opeHue MeTaHa, 3STUICHA, STHHA, OeH301a. OTHOIIICHHE STUX BEHIECTB K
pacTBOpaMm IepMaHraHara Kajaus ¥ OpoMHOU Bojie. OrpeienieHiue Ka4ueCTBEHHOTO COCTaBa
MeTaHa M STUJICHA IO MPOyKTaM ropeHus. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. [Tomydenue
MeTaHa B3aWMOJICHCTBHEM alleTaTa HATPUs C HATPOHHON M3BECTHIO; alleTUIICHA KapOWTHBIM
CHOCcO0OM; ATHJICHA - PEaKIMel JeTHApaTallii STHIOBOTO CIIUPT; Pa3ioKEeHUE KayqayKa Ipu
HarpeBaHWU UCTIBITAHUE TIPOJTYKTOB pa3iiokeHus. beH3on kak pactBopurensb. HutpoBanue
OeH30:a.

JlaGopaTopHblie onbIThI. 1./3roTOBIEHNE MOIENIEH YTIIEBOAOPOAOB U UX
raJIOreHIIPON3BOIHBIX.2.O3HaKOMJIEHUE C TPOAYKTaMU HE()TH, KAMEHHOTO YISl ¥ MPOIyKTaMHU
ux nepepabotku. 3.00HapyXeHUE B KEPOCHHE HETIPeIeNbHbIX coeAMHEeHHH. 4. O3HaKOMIIEHHE C
oOpa3iamu KaydyKkoB, pe3uHbBI U 200HHUTA.

IpakTnyeckue padorsl. 1.«OOHapyKEeHHE YIIepoia U BOJOPO/Ia B OPTaHUIECKIX BEIIECTBAX)
2. «[lomyyenne STHIICHA U H3yYCHHE €TO CBOMCTBY
Tema 4. Cnupmut u chenonni

Cnupmui. CocTaB U Kiaccu(uKalys CIUpToB (110 XapakTepy YIrJIeBOAOPOIHOTO paauKaa
U 110 aTOMHOCTH ), HOMEHKJIaTypa. M3oMepust cniupToB (MOJI0KEHNUE THAPOKCHIBHBIX I'PYIIIL,
MEKKIIACCOBasl, KYTIEPOTHOTO CKeseTa»). PU3nuecKue CBONCTBA CIUPTOB, HX MOTyYEHHE.
MesxMmoneKysipHas BogopoaHast cBs3b. OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS MOJIEKYIT
CIHUPTOB. XUMHUYECKHE CBOMCTBA CITUPTOB, O0YCIOBJICHHBIC HATMYAEM B MOJIEKYJIaX



THJIPOKCOTPYIIL: 00pa30BaHKE AJIKOTOJIATOB, B3aUMOICHCTBHE C TaJOr€HOBOIOPOIaMH,
MEXMOJIEKYIIIpHas U BHYTPH MOJICKYJISIpHASI IeTHApaTanus, dyTepuduKaiys, OKUCICHUE U
neruapupoBaHue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX cITUpTOB. KauecTBeHHas
peakuys Ha MHOTOaTOMHBIE CIUPTHI. BakHelm1e mpeicTaBUTEN! CIIUPTOB: METAHOJI, 3TAHOJI,
STUJIEHIJIMKOJb, TIULIEepuH. OU3NO0IOrH4ecKoe IeMCTBUE METAaHOJIA U ATaHoJa. PaccmMoTpeHue
MEXaHN3MOB XUMHUUYECKUX PEAKIIM.

@enonvt. CTpoeHue, U30MEpHsi, HOMEHKIAaTypa (HEeHOJIOB, UX (PU3NYECKUE CBOMCTBA U
nosyyeHue. XuMuieckue cBorctra gpenosoB. KucnoTHsie cBoicTBa. B3anMHoe BIUsHIE aTOMOB
Y TPYII B MOJIEKYJIaX OPraHUYeCKUX BellecTB Ha nmpumepe enona. [lonukonaencanus gpeHona
¢ popmanbraerunoM. Kauectsennas peakiust Ha penoun. [lpumenenue ¢penona. MHoroaToMHble
(beHobI.

JemMoncTpanun. Beinenenne Bogopoaa u3 3TuinoBoro cnupra. CpaBHEHHE CBOWCTB
CIIUPTOB B TOMOJIOTHYECKOM PSAY (PaCTBOPUMOCTD B BOJIE€, TOPEHHE, B3aUMOJICHCTBHE C
HaTpueMm). BzaumogeiictBue riuuepuna ¢ HatpueM. [lonydenue cioxXHbIX 3PUPOB.
KauecTBeHHas peakiysi HA MHOroaToMHbIe criupThl. KadecTBeHHas peakiyst Ha GeHo (¢
xnopunoMm xenesa (II1), PactBopumocTs (heHona B Bojie pu pa3IMyHON TeMieparype.
BritecHenue enona uz @eHossTa HaTpUs YrOJIbHOM KUCIOTOM.

JlaGopaTopHblie onbIThl. 1. PacTBOpeHue riauuepruHa B BOJE U peaKIus €ro ¢ THAPOKCUIOM
menu (II). BzaumopeiictBue erona ¢ OpoMHOI BOJOM U C paCTBOPOM IIETOYH.

IpakTnyeckue padorsl. 3. «CUpTH
Tema 5. Anvoe2uowvt u kemonl

Anbreruasl U KeToHbl. Kiaccudukaims, cTpoeHre ux MOJICKYIl, U30MEpUs U
HOMeHKJIaTypa. OcOOEHHOCTH CTPOSHUS KapOOHWIBHOM Ipymiibl. DU3ndecKkue CBOWCTBA
¢dbopmainpaeruia u ero roMoJjoroB. XMMUYECKHE CBOMCTBA aJIbAETUI0B, 00YCIOBICHHbIE
HaJIM4YUEeM B MOJIEKYyJIe KapOOHMIBHON TPYIIIBI aTOMOB (THAPUPOBAHUE, OKHCICHUE
aMMHMaYHBIMH pacTBOpaMu okcuza cepedpa u ruapokcuna meau (I)). Ilpucoenunenune
CUHWJIBHOM KUCIIOTHI M Oucynbdura HaTpusa. KauecTBeHHBIC peakiny Ha anbJerusl. Peakuus
NOJMKOHJeHcauuu Genona ¢ popmanpaerugoM. OcoOEHHOCTH CTPOCHUS U XUMHUECKUX CBOWCTB
KeTOHOB. B3aumHoOe BiMsiHHE aTOMOB B MOJIeKyJax. ['aorenupoBaHue aabIeruoB U KETOHOB
110 HOHHOMY ME€XaHU3My Ha cBeTy. KauecTBeHHasi peakiysi Ha METHIIKETOHBI.

JemoncTpanuu. Komtexmnus anpaerunoB. Peakmus «cepeOpsiHoro 3epkanay. OKucieHue
OcH3aIb/IETH Ia Ha BO3TyXE.

JlabopaTopHbie onbIThbl. KauecTBeHHbIE peakIlui HA abAETUIbI (C aMMHUAYHBIMU
pacTBOopamu okcuna cepedpa u rugpokcuaom meau (I1)). Oxucienne cnupra B aibIeTHI.
[Tonmyuenue u cBoKCTBa KaPOOHOBBIX KUCIOT.

Tema 6. Kapoonoevie kucinomol, cioxchvie Ipupol u Hcupol

Kapbonossie kucnomul. CTpoeHne MOJEKY KApOOHOBBIX KHCIOT U KapOOKCUIHHON TPYIIIIBI.
Knaccugukanuus u HomeHkI1aTypa KapOOHOBBIX KHCIIOT. PU3nUecKre CBONCTBA KapOOHOBBIX
KHCIIOT U MX 3aBUCUMOCTh OT CTpOeHHsI Mosiekyil. KapOoHOBbIE KHCIOTHI B IPUPO/IE.
buonoruueckas posnb KapOOHOBBIX KHCIOT. O0IIMEe CBOWCTBA HEOPTAHUIECKUX U OPTaHUUECKHUX
KHCIIOT (B3aUMOJEICTBHE ¢ METAIlJIaMH, OKCHIaMH METaJNIOB, OCHOBAHHSIMH, COJIAMHU). BriusHue
YTJI€BOIOPOAHOIO pajivKaia Ha CUITy KapOOHOBOW KUCIOThI. Peakiust arepudukanuu, ycioBus
ee npoBeaeHuss. OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE, HENIPEe/IbHbIE KAPOOHOBBIE KHCIIOTHI.
OTtnenpHbIE NPEICTABUTENN KUCIIOT.

Cnoorcnbie 2¢upbt. CTpoeHUe CI0KHBIX 3(HUPOB, H30MEPHS (MEKKIACCOBAS U «YTJIEPOIHOTO
ckeneTa»). Homenkiarypa cinoxsbix 23¢pupoB. OOpaTUMOCTh peakinu dTepuduKaium, THIPOIU3
CIOXHBIX 3(upoB. PaBHOBecue peakiuu: dTepuuKaiui- ruApoaIn3a; pakTopsl BIUSIOLINE HA
TUIPOIIU3.

Kupoi - cinoxHbIe 3(UPHI MIHIEpUHA U KapOOHOBBIX KUCIOT. COCTaB M CTPOSHHE MOJIEKYJT
xupoB. Kinaccuduxarys xxupos. OMbUIEHHE KUPOB, MOTYYeHHE MbUIa. Mbu1a, 00BbsICHEHUE UX



MoroIuX cBoWCTB. XKupsl B npupose. buonornyeckas pynkuus xupos. [Houstie 06 CMC.
O0BsaAcHeHne MOIOIUX ¢BOMcTB MbL1a 1 CMC.

JAeMoHcTpanuu. XuMHUYECKHE CBOMCTBA YKCYCHON U MypaBbUHOU KUCIIOT. Bo3ronka
0eH30iiHOM KucnoTel. CBOMCTBA HENPEAeIbHOM 0JIEMHOBOM KUCIIOTHI. [lomyueHue cinoxxHoro
s¢upa. Komtekuus macen.

JlaGopaTopHble onbIThI. PacTBOpUMOCTB jXUpOB. J[0Ka3aTenbCTBO HEMPEAEIBHOTO XapaKkTepa
xuakoro xupa. OmpieHue xxupos. CpaBHeHue cBoiicTB Mbl1a 1 CMC.

IIpakTuyeckue padornl. 4. «KapOOHOBBIE KUCIOTHI»

Tema 7. Yzneeoont

DTUMOJOTHS Ha3BaHMA Kitacca. MoHO-, Tu- 1 onrcaxapuasl. [IpeactaBuTenn Kaxmaou
rpynmnsl. buonorudeckas posb yriaeBoaoB. Vx 3HadeHHe B )KU3HU YEJIOBEKa U OOIIECTBA.

Monocaxapuoul. VIx xnaccudukaius. ['ekco3sl u ux npeacraBurenu. [ mokosa, ee
¢u3nueckue CBOICTBa, CTpOEHUE MOJIEKYJIbl. PaBHOBECHS B pacTBOpPE IIIOKO3bI. 3aBUCUMOCTh
XMMHUYECKHX CBOMCTB IIFOKO3bl OT CTPOEHUS MOJIEKYJIbl. B3anMonelicTBre ¢ THIPOKCHIOM
meau(1l) mpu koMHaTHOM TemnepaType U HarpeBaHUU, dSTEPUPUKALUS, peaKLus «cepeOpsHOro
3epKanay, TuApupoBaHue. Peakiuy OpokeHHs TIIIOKO3bI: CHUPTOBOT0, MOJIOYHOKHCIIOTO.
I'mroxo3a B mpupoae. buosorndeckast poss riroko3sl. [[puMeHeHne IIIF0K03bI HA OCHOBE €€
cBOMCTB. PpyKTO3a KaK U30Mep IIH0K03bl. CpaBHEHHUS CTPOEHUS MOJIEKYJ U XUMUYECKUX
CBOMWCTB INTIOKO3bI M (ppykTO3bl. DpyKTO3a B IPUPOJE U €€ OUOTIOrHUecKas poib.

Hucaxapudwvl. Ctpoenue, obmias ¢popmyna u npeacraBurenn. Caxaposa, JIaKTo3a, MaJIbT03a, UX
CTpoeHHe U Ouonorudeckas poib. ' uaponus nucaxapuaos. [IpoMbIliuIeHHOE TOTYYeHHE
caxapo3bl U3 MMPUPOTHOTO CHIPHS. llonucaxapudwvr. O61ast hopmyna u
MPEICTAaBUTENH: JEKCTPUHBI M TIIMKOTEH, KpaxMal, [eJUTi0I03a (CpaBHUTEIbHAS
XapakTepucTuka). Gu3nyecKkre CBOMCTBA MOJUCaXapua0B. XUMHUECKUE CBOMCTRA
nonucaxapuaoB. ['uaponus nonucaxapuao. KauectBenHast peakuus Ha Kpaxmal.
[Tonucaxapuasl B mpupoje, ux ouonoruueckas pois. [[pumeHeHue nonucaxapuaoB Ha
OCHOBaHUU MX CBOKUCTB (BOJIOKHA). [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3aumoeiicTBre
LEJUTIONIO3bI ¢ HEOPraHUYECKUMH U KapOOHOBBIMU KHCIOTaMU - 00pa30BaHUE CII0XKHBIX I(PUPOB.

JemoHcTpanuu. BzaumosnelictBue rimoko3sl ¢ ruapokcuaoM meau(Il) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakuus «cepeOpsHOro 3epkaay IioKo3bl. I Mapoian3 caxaposbl, LEJUIH0JIO3bI U
kpaxMmana. Kosuiekuus BOJIOKOH.

JladopaTtopHble onbIThI. B3anmoielicTBE TIIOKO3bI B caxapo3sl ¢ ruapokcuaoM meau(Il).
B3aumopeiicTBue kpaxmana c itogom. OOpa3iibl IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTuyeckne padborTbl. 5 «YTIEBOIBD)

Tema 8. A3omocooepicawjue coeOunHenus

Amunwl. Onipenenenue amuHoB. Ctpoenne amuHoB. Knaccudukanus, nsomepus u
HOMEHKJIaTypa aMMHOB. AnndaTudeckue U apomaTuueckue aMuHbl. AHuuH. [lonydenue
aAMUHOB: aJIKUJIMPOBAHUE aMMHUaKa, BOCCTAHOBJIEHUE HUTPOCOSIMHEHUMN (peakiys 3UHIUHA).
dusnueckue cBoiicTBa aMMHOB. XMMHUYECKHE CBOWCTBA aMUHOB: B3aUMOJIEHCTBHE C KUCIOTaMHU
1 BoJoi. OCHOBHOCTh aMHUHOB. | OMOJIOTHYECKHIA PSIIT apOMAaTHIECKUX aMUHOB. AJTKHIIMPOBAaHNE
U allWJIMpOBaHUE aMMHOB. B3anMHoOe BiIMsIHHE aTOMOB B MOJIEKYJIaX Ha IPUMEpe aMMHaKa,
anudaTUyecKux U apoOMaTHYECKUX aMUHOB; aHWJIMHA, O€H30J1a U HUTPOOEH301a.
Amunoxucnomel. COCTaB U CTPOCHUE MOJIEKYJT aMMHOKHUCIIOT, H30MEpHHU. J|BOIICTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCJIOT ¥ €€ IPUYHMHBL. B3anMoneiicTBie aMUHOKHUCIIOT €
OCHOBAHHUSIMH, 00pa30BaHUE CIOKHBIX 3(UPOB. B3anmonelicTBIie aMUHOKUCIIOT ¢ CHIIBHBIMU
kuciotamu. OOpa3oBaHre BHYTPUMOJIECKYJISIPHBIX COJEH. Peakiys moJuKoHIeH AT
aAMHHOKUCIIOT.

benxu - npupoauble Onononumepsl. [lenTuaHas rpymmna aToMOB U NeNTUAHAS CBA3b. [lenTuabl.
benku. [lepBuuHnasi, BTOpUYHAs U TPETUYHASI CTPYKTYpPbI O€KOB. XMMHUECKHE CBOMCTBA OEIKOB:
TOpeHue, JeHaTypalus, TiAPOIN3, KaueCTBEHHbIe peakunu. buonornyeckue GpyHKINU OEIKOB.
3Havenune O0enkoB. UeTBepTUUHAS CTPYKTYpa OCIIKOB KaK arperarnusi OeITKOBBIX U HEOEITKOBBIX



Monekya. ['nodanpHas nmpobiema GenkoBoro rojgoganus u mytu ee pemenus. [lonarue JJHK u
PHK. Ilonstue o HykieoTnae, NMPUMUANHOBBIX U IIyPUHOBBIX OCHOBaHHUAX. [lepBruuHas,
BTOpU4Has u TpetuuHas cTpykrypsl [JHK. buonornueckas pons IHK n PHK. I'ennasn
WH)XEHEepHUsi 1 OMOTEXHOJIOTHUSI.

JemoHcTpanuu. OIBIT C METUIIAMHUHOM: TOPEHHE, LIEJIOUHbIE CBOMCTBA PacTBOPA.
Oo6pa3zoBanue cosell. B3aumozeiicTBrue aHWIMHA C COJITHOM KUCIOTON 1 ¢ OPOMHOM BOJIOM.
Oxpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbcTBO HaMuuKsl (PyHKIIMOHAIBHBIX IPYIII B
pacTBopax aMMHOKHCIIOT. PacTBopenue u ocaxxnenue 6eiakoB. Jlenaryparmus 6enko. Komnekuus
«BonokHay.

JlaGopaTopHbie onbIThI. 1.00pa3iibl CHHTETUYECKHUX BOJIOKOH. 2. PacTBopeHue 0enkoB B
Boze. Koarymsmus xenatuHa cnuproM. 3.1IBeTHbIe peaknuu O0enkoB. 4.O0HapyxeHue Oeka B
MOJIOKE.

IIpakTHyeckue padorsl. 6 A30TCOAEpKALIME OPIrAHNYECKUE COEAMHEHUS

Tema 9. Buonozuuecku akmuenbvie eeujecmea

[Tonsitre o BuTamuuax. Mx knaccudukanus u o6o3navyenue. [Ipopuiakruka aBUTaMUHO30B.

Ilonsatue o (bepMeHTaX KaK 0 OMOJIOTHYECKUX KaTaJm3aTopax OCIIKOBOM pupoabl.

Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUH C HEOPTaHUYECKUMU KaTaIN3aTOPAMHU.
3HaueHue B OMOJIOTUU U IPUMEHEHHE B IPOMBIIIUIeHHOCTH. Knaccudukanus GepMeHTOB.
Oco0eHHOCTH CTPOCHHS 1 CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTH M 3(PPEKTHBHOCTD.

Ilonsarue o TOpMOHax Kak OMOJOrMYECKH aKTHBHBIX BE€IICCTBaX, BBIITOJIHAOIINX
OHAOKPUHHYIO PECTYIIALUHA, KUZHCACATCIIBHOCTU OPTraHU3MOB.

[onsiTHe 0 NEeKkapcTBax Kak XUMHOTEPANIeBTUYECKHUX MpenapaTax. [ pymniibl JeKapcTs:
cynabdaMubl, aHTHOMOTHUKH, acTiupyH. be3onacHble crnocoObl MPUMEHEHUS JIEKaPCTBEHHBIX

dhopm.
IIpakTnyeckue padorsl. 7. «/lelicTBie (HepMEHTOB Ha Pa3IMYHbIC BEIIECTBAY 8. «AHAIIN3
JIEKapCTBEHHBIX IIPENapaToB.

Conepxanne yuyeOHoro mpeaMmera 11 kinacc (yriry0seHHbI YPOBeHb)
Tema 1.Cmpoenue amoma u nepuoouueckuii 3akon /[.1. Menoeneesa

Amom- cnoxcnas yacmuya. SIapo v SIeKTpOHHAsE 000709Ka. DIEKTPOHBI U IPOTOHBL. MUKpOMUp
1 Makpomup. [lyanusm gacTuil MUKpOMHUpA.

Cocmosnue snekmpona 8 amome. DISKTPOHHOE 001aKo 1 opouTans. ®opma opouTanei (s, p, d,
f). [maBHOE KBaHTOBOE YMCIIO. DHEPreTHUECKUE YPOBHH U MOAYPOBHU. B3aMOCBS3b II1aBHOT'O
KBaHTOBOT'O YMCIIa, TUTIOB U ()OPM OpOUTAJIEH 1 MAaKCUMAJIFHOT'O YHCIIa DIIEKTPOHOB Ha
noypoBHAX U ypoBHAX. [Ipunnun [laymu. DnextponHas ¢popmyna aTOMOB 3JI€MEHTOB.
I'paduueckue snekTponHbie Gpopmyinsl U npaBuiio ['yHaa. DiekrpoHHO-Tpadudeckue GopMyIsl
aTOMOB JIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIUSA 3JIEMEHTOB 110 ceMeicTBaM.

Banenmmuvie 603mo21cHoOCmuU amomos xumuyeckux snemenmos. BaieHTHbIe SIeKTPOHBI.
BanentHbpie BO3MOKXHOCTH aTOMOB XUMHUUECKUX JIEMEHTOB KaK (QYHKIIUS WX HOPMAJIBHOTO U
BO30Y>KACHHOTO cOCTOsIHUSA. J[pyrue GpakTopsl, ONpeAesoie BAICeHTHbIE BOSMOXHOCTH
aTOMOB: HaJIMYKE HEMOJIEJICHHBIX AJIEKTPOHHbIX nap. Hanuuue cBoOOAHBIX OpOuTAaIeH.
CpaBHeHME BaJICHTHOCTU U CTENIEHU OKUCIICHHUS.

Tepuoouueckuu 3axon u Ilepuoouueckas cucmema xumuueckux nemenmos /1. . Menoeneesa.
[IpennochuIKy OTKPBITHS 3aKOHA: HAKOIUIEHHE (DAKTOJIOTMYECKOro MaTepuasa, paboTsl
npexmectsennukos U. 5. Bepuemnyca, 1. B. [le6epeiinepa, A. 3. Illankyprya, JIx. A.
Heronenaca, JI. FO. Meiiepa, cbe3n xumukoB B Kapicpys, mmunoctasle kauectsa /1. 1.
Menpeneesa. Otkpoitre /1. 1. MenneneeBsiM neproandeckoro 3akona. [lepsast popmynupoBka
ero. ['opu3oHTanbHast, BEpTUKaIbHAs U THArOHAJIbHAS IEPUOANYECKHE 3aBUCUMOCTH.
[lepunonnueckuii 3akoH u ctpoeHue atoma. M3oronsl. COBpeMEHHOE MOHATHE XUMUUECKOTO
anemMeHTa. 3akoHoMepHOCTh . Mo3mu. Bropas hopmynupoBka nmepuoandeckoro 3akoHa.
[Teproanueckas cucrteMa U CTpoeHue aroma. PU3NUECKHUI CMBICI IIOPSAIKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB TPYIIIbI U niepuoaa. [[puurHbl U3MEHEHN METATUTMYECKUX U




HEMETAJUTUIECKUX CBOIMCTB 3JIEMEHTOB B TPYIIAX U MEPUOJIAX, B TOM YUCIE OONBIINX U
cBepxOonpimx. TpeThs GopMyTUpOBKA MEPUOTUIECKOTO 3aKOHA. 3HAUCHUE TEPUOTUYECKOTO
3aKOHA U MEPUOJUYECKON CUCTEMbl XuMHUeCKUX dneMeHToB J[. 1. Menneneesa st pa3BUTHA
HAayKH U IOHUMAaHUS XUMUYECKON KapTUHBI MUPA.

Tema 2.Cmpoenue eeutecmea

Xumuueckas ceazv. Edunas npupoda xumuyeckoiui cesazu. VIoHHass XUMUYeCKas CBS3b U HOHHBIE
KpUCTAJUTMYECKUE pemieTku. KoBaneHTHas XMMUYECKas CBsI3b U €€ Kilaccu(uKanus: mno
MexaHu3My o0pa3oBaHus (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN), IO IEKTPOOTPULIATETLHOCTH
(TmomnsipHast ¥ HETMOJISIPHAsT ), TI0 CTIOCO0Y TIEPEKPHIBAHUS AJIEKTPOHHBIX OpOUTANIeH (curma u 1mm),
0 KpaTHOCTH (OJIMHAPHASI, JBOWHAS, TPOitHAas, moyTopHasi). [lonsspHOCTE CBSA3H U MOJISIPHOCTD
MoJIeKyIbl. KpucTammudaeckne pereTKy A BEIMIEeCTB ¢ TOM CBSI3bI0: aTOMHAS M MOJIEKYJISIpHAS.
Merannnueckass XUMUYECKas CBSI3b U METaJUIMUecKasi KpucTauinueckas peerka. Bogopoanas
CBSI3b: MEXMOJICKYJIIpHAS U BHYTPUMOJICKYJIsipHasi. MexaHu3M 00pa3oBaHUs dTOU CBSI3H U €€
3HaueHue. MloHHas CBsI3b Kak MpeAesIbHbIN Clydail KOBaJEHTHOM MOJISPHOU CBS3H; NEPEX0]
OJIHOTO BHJIa CBSI3M B JIPYT'Oif; pa3HbIC BUIBI CBA3EH B OJTHOM BEIIECTBE.

Cesoticmsa kosaneHmuou xumuieckou ceazu. HacblaeMocTs, Nosipu3yeMocTb,
HaIIPaBJIEHHOCTb. [ eOMeTpUs MOJIEKYII.

Fu6pu0u3auuﬂ 0D6umaﬂ€ﬁ u ceomempusi MOJIEKYJI.

sp® - TMOpKIM3AIKSA Y ATKAHOB, BOIbI, AMMMAKA, JIMa3a.
Sp2 - rubpuAM3aIKs Y COeIMHEHHH 60pa, ATKEHOB, APEHOB, UEHOB, rpaduTa.

Sp - rubpuan3anus y CoeIMHeHUI OepuiuIns, alkKuHOB, KapOuHa. I 'eoMeTpus MoJIeKyI
Ha3BaHHBIX BEIIECTB.

Hucnepchvie cucmemvl. TIoHsTHE 0 AUCTIEPCHBIX cucTeMax. JucnepcronHas cpera u
aucniepcHast pasa. JeBsSTh THIIOB CUCTEM M MX 3HAYCHUE B IPUPOJIC U KU3HHU YEIIOBEKA.
JlucriepcHasi cucTema ¢ RUAKOM Cpelloi: B3BECH, KOJUIOMIHbIE CUCTEMBI, MX KiacCU(UKAIIS.
3omu u renmu. D¢ ekt Tungansa. Koarymsamus. Cunepesuc. MonekynsipHble 1 UCTUHHBIC
PacTBOPBIL.

Teopus cmpoenus xumuyeckux snemenmos A. M. bymaeposa. 11pennochuiKu CO3/TaHNsI TEOPUHU
ctpoenus : padbotsl npeamectBeHHUKoB (K. b. [ltoma, @. Benep, L. @. XKepap, ©. A. Kekyne),
cbhe3n ectectBoucnbiTareneit B Llneliepe, nuunoctHbie kauectBa A. M. bytinepoBa. OcCHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM TEOpUHU CTpoeHUs. Bunbl nzomepuu. MzoMepus B HEOPraHUIECKOU
XUMuUU. B3aumMHoe BIMSIHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTaHUYECKUX BEILIECTB.
OcHOBHbIE HANPABJICHUS Pa3BUTHS TEOPUH CTPOCHUS - 3aBUCMOCTh CBOMCTB BEIIECTB HE
TOJIBKO OT XMMHUYECKOTO, HO U OT UX 3JIEKTPOHHOI'O U IPOCTPAHCTBEHHOI'O CTPOCHMUS.
WNHnyKuoHHBIH 1 Me30MepHbIi 3¢ dekTsr. CTepeoperyasipHOCTb.

Huanexkmuueckue ocnogvl 0ownocmu 08yx eedyuiux meoputi xumuuy. J{najieKTHyecKue OCHOBbI
oburHoctu Teopun nepuoauynoct J. . Menneneesa u teopuu ctpoerns A. M. bytieposa B
CTaHOBJIEHUH (PaOOTHI MPEIIIeCTBEHHUKOB, HAKOIIJICHHE ()aKTOB, y4acTHE B ChE3/1axX, PYCCKUI
MEHTAJIUTET), peAcka3aHuu (HOBBIX 1eMeHTOB- Ga, Se, Ge 1 HOBBIX BEIIECTB - M300yTaHa) U
pa3BUTHU (TpU GOPMYITUPOBKH).

Ilonumepul opeanuueckue u neopeanuieckue. OCHOBHbIE MOHATHSA XuMun BMC: ctpykrypHOe
3BEHO, CTETEeHb MOJIMMEPU3ALINH, MOJIEKYIIsIpHas Macca. CriocoObl MOTy4YeHUs TTOJTMMEPOB.
Peakuuu nonumepusanuu u noiaukoHieHcanuu. CTpoeHne NoJuMepoB: reoMeTpuieckas popma
MaKpOMOJIEKYJ1, KPUCTAJUIMYHOCTh U aMOP(PHOCTb, CTEpeoperyIsipHOCTh. [lonumepsl
opranuueckue u Heopranndeckue. Kayuyku. [Inactmaccel. Bonokna. buononumepst: 6enku u
HYKJIEUHOBBIE KHCIIOTHI.

JemMoncTpanuu. Mozaenu KpUCTAIUIMYECKUX PELIETOK BEUIECTB C Pa3IMYHbIM THUIIOM CBSI3EH.
Monenu Monekys pa3audHoil reometpun. Kpucramindeckue pemeTky anmasa u rpadura.
OO0pa31ipl pa3IUUHBIX CUCTEM ¢ XXUIKOM cpenoit. Koarymsuusa. Cunepesuc. Dpdext Tunnais.
Mopenu n30MepoB CTPYKTYPHOU M MMPOCTPAHCTBEHHOM H30MepHu. CBOICTBA TOIYyOJIa.
Komnexmust muiactmace ¥ BosiokoH. O0pasiibl HEOPraHUYECKUX MOJIMMEPOB: CEPHI.



[Tnactuueckoii, pochopa kpacHoro, kBapia u 1p. Moaenu monekyn 6enkos u JJTHK.

JlaGopaTtopHble onbIThI. 1. CBOMCTBA THIPOKCUIIOB 3JIEMEHTOB 3 niepuoja. 2. O3HaKOMIICHHE C
o0pas3iiaMu MIIacTMacc, BOJIOKOH, HEOPTaHMYECKHUX MOITUMEPOB.

IIpakTuyeckasi padora 1. «Ilonyuenue, coOnpanue ra3oBy .
Tema 3 Xumuueckue peakuuu

Knaccupuxayus xumuueckux peakyuii 8 opeanuieckoil u Heopeanudeckou xumuu. IToHsITHE O
XUMUYECKON peaKkluu, €€ OTINYUE OT AAepPHON peakiuu. Peakuuu amioTponus3anuu u
n3oMepusanuu. Peakiuu, uayiye ¢ M3MEHEHUEM COCTaBa BEILIECTBA: M0 YUCITY U XapaKTepy
pearupyromux 1 00pa3yronmxcs BenecTB (pa3ioKeHus, 3aMeIIeHs, 00MEHa, COSTMHEHHUS ); TT0
n3menenuro creneHeit okucnenus (OBP u ne OBP); o terioBomy addexty (3x30- U
SHAOTEPMHUUYECKHE); TIO (ha3e (rOMO- U TeTepOreHHbIE); IO HAIIPaBJIEHUIO (00paTUMBbIE U
HeoOpaTHMBbIE); TIO UCTIONBF30BAHUIO KaTaau3aTopa (KaTaIUTUHYeCKUE U HEKaTaTUTUYECKUE); TI0
MeXaHU3MYy (paJuKaabHbIC U MOHHBIC); TI0 BUY SHEPTUH, HHUITUUPYIOIIECH PEAKIIHIO
(poroxumMuyeckue, paJualioHHbIC, YIEKTPOXUMUIECKIE, TEPMOXUMHUYECKHE).

Bepoamnocms npomexanus xumuueckux peaxyuu. 3aKOH COXpaHEHUs SJHEPTUU. BHyTpeHH:s
sHeprus peakuuid. Terosoit a¢dext. Tepmoxumuueckue ypaBHeHus. Teraora o0pa3oBaHUs.
3akoH I'. W. I'ecca. DuTponus. Bo3M0oXHOCTh IPOTEKAaHUS PEAKIUI B 3aBUCUMOCTHU OT
WU3MEHEHHS YHEPTUU U DHTPOIIUH.

Ckopocmb xumuueckux peakyui. Paxmopul, sausouue Ha ckopocms peaxkyuti.  1loHsITHE O
ckopocTH. CKOpOCTh TOMO- U T€TEPOT€HHON peakLuii. DHeprus akTuBauuu. @akTopsl,
BIIMSIOIIME HA CKOPOCTh PEAKIIUNA: TPUPOIa PEAarupyIOIINX BEIIECTB, KaTaIH3aTOPHI,
TeMIiepaTypa, KoHueHTpamus. Karanus romo- v reTeporeHHbli, X MexaHu3Mbl. DepMEHTBI, UX
CpaBHEHHE C HEOPTraHWYECKUMHU KaTanu3aTopaMu. THTHOUTOPHI U KATAIUTUYECKHE SITBI.
[ToBepXHOCTb CONPUKOCHOBEHUS pEarupyrOIINX BELIECTB.

Xumuueckoe pasrnogecue. IloHATHE O XUMUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTPALIMH.
JunamuuHocTh paBHOBecus. KonctanTa paBHoBecHs. @aKkTOphI, BAUSIONINE HA CMEIICHHE
paBHOBECHS: KOHLIEHTpalus, JaBiieHue, remmeparypa. [Ipunuun Jle [larense.

Oxucnumenvro-eoccmanosumenvhuie peakyuu(OBP). Crenens okucnenus. Knaccuduxarms
peakuuii B cBETE 3JIEKTPOHHOM Teopru. OcHOBHbIE OHATHSI OBP. MeToibl cocTaBiieHUs
ypaBHeHuit OBP: MeTo1 asekTpoHHOr0 OajiaHca, METOA Noslypeakuuid. BiusHue cpenpl Ha
nporekanne OBP. Knaccuduxamus OBP. OBP B opranndeckoit Xumum.

Inexmpoaumuyeckasn ouccoyuayusi. (2./1.) DNEKTPOIUTHI U HEIJEKTPOJIUTHI. MeXaHu3M
AIEKTPOJIUTUYECKON JUCCOIUAIIUMY C PA3IMYHBIM BUAOM CBsi3H. CBOMCTBAa KATUOHOB U aHUOHOB.
Kucnotsl, conu, ocHoBanus B ceete J.J[. Ctenenp 3.J1.1 €€ 3aBUCUMOCTh OT MPUPOIbI
ANEKTPOJINTA U ero KoHleHTpauuu. KoncranTa nucconnannu. CTyneH4aras JUCCOLUALUS.
CaoiicTBa pacTBOPOB JEKTPOIUTOB.

Boodopoonwuii noxazamens. Jluccounanus Boasl. Koncranra e¢ quccounanuu. MonHoe
npousBeieHne BoJibl, Boopoaueiil mokasaresns - pH. Cpeibl BOJHBIX pacTBOPOB 3JIEKTPOIIUTOB.
3HaueHue BOJOPOIHOTO TOKA3aTelNs Al XUMUYECKUX U OMOJIOTHYECKUX MPOIECCOB.

lT'uoponus. IlonsTue rugponnsa. 'napoan3 opraHMueCKuX U HEOPraHWYECKUX BEILECTB
(rasmoreHanKaHoOB, CIIOKHBIX YPUPOB, YIIeBOA0B, OenkoB, AT®) u ero 3nauenue. [ uaponus
cojeil - Tpu ciydast. CtyneHuaTsiit ruaponu3. HeoOpatumslit ruaponus. [Ipaktuueckoe
3Ha4eHue rugpoausa. K

Jdemonctpanuu. [Ipespamenne kpacHoro gocdopa B Oenblii; KUCI0poaa B 030H. [lonydenne
KHCJIOpOJ1a U3 NIEPOKCH]IA BOOPOAa, Boabl. Jlernaparanus stanona. lenouka: P--- P20s ---
H3POs; cBolicTBa yKCYCHOM KMCIIOTBI; TPU3HAKKA HEOOPAaTUMOCTH peaklinii; CBOIICTBA METAJIIOB,
OKHCJICHHE aJIbJIETH/Ia B KUCJIOTY U CIIUPTA B albAerui. Peakunn ropenus, 5k30TepMUUECKHE
peakuuu (obecrBeurBaHre OPOMHOM BOJIbI M IEPMaHraHaTa Kajiusi STUICHOM, TallleHue U3BECTH
U JIp.) ¥ SHAOTEPMHUUECKUE peakiiy (pa3okKeHne KaIMHHON CeNUuTphl, OUXpomara Kausl.
B3aumopeiicTBue MHKa C pacCTBOPAMU CEPHOU U COJITHOM KHUCIIOT MPH Pa3IuYHbIX
TEMIEpATypax U KOHLEHTPALUH COJISTHOM KUCIIOTBL; Pa3JIokKeHHE IEPOKCHIA BOJOPOIa IIpU



nomoInu okcuaa Mapranna (IV), karanassl ceiporo msica u kaprodens. Bzaumozeiicrsue nunka
pa3IMYHOM MOBEPXHOCTH (TOPOILKA, MBbUIM, TPAHYJ) C KUCIOTOH. MoJeNb «KUIIAIIEro» CIosl.
Cmemenne papHoBecus B cucteMe Fe®*+3CNS= Fe(CNS)s; oMbleHHe KUPOB; peaKIuH
sTepupHUKaU. 3aBUCUMOCTh cTeneHH J.Jl. yKCycHOM KHCIO0ThI oT pa30aBieHus. CpaBHeHHUe
CBOMCTB PaCTBOPOB CEPHOU U CEPHUCTOU KHUCJIOT; MypaBBUHOW U YKCYCHOM KUCJIOT, THIPOKCHIA
utus. Kanus n Hatpus. MHAMKAaTOPEI 1 M3MEHEHUE UX OKPACKHU B Pa3JIMYHBIX CpElax.
WunukatopHast Oymara u €€ HCIoJIb30BaHKe 1Jis1 ornpeesieHust pH CIItOHBI, )KeTy09HOTO COKa,
JPYTUX COKOB OpraHu3Ma uesnoBeka. CepHOKUCIBIN U (hepMEHTATUBHBIA THIPOJIN3 YTIEBOOB.
I'unponu3 kapOboHATOB, CyAb(}AaTOB, CUIMKATOB IIEIOYHBIX METAJUIOB; HUTPATOB IIMHKA WU
ceunna (II). F'maponus kapOuaa Kanbius.

JlabopaTopHsle onbIThl. 1.I1lonyueHune kucnopoaa paszinokeHUEM EPOKCHAA BOJOPOIA U
nepMaHrasaTa kanus. 2.Peakuuu, naymue ¢ o0pa3oBaHueM 0CajiKa. ra3a, BOJbI AJIs
HEOPTraHUYECKUX U OPraHUYECKUX KUCIOT.3.Mcronb30BaHNe MHIUKATOPHOM OyMaru st
onpenenenus pH ciroHsl, XKerya04HOro coka. 4.Paznuynsle ciiydau ruipoiinsa cojei.

IIpakTnyeckas padora 2 CKOpOCTh XUMUYECKHUX PEAKIHA, XUMHUECKOE PABHOBECHE

3. CpaBHEHHE CBOWCTB HEOPTAaHMYCCKHUX M OPTaHUYCCKUX COeTMHEHU. 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «I uapoaus».

Tema 4. Bewecmea u ux ceoiicmea
Knaccuguxayus neopeanuyeckux seuecms. IIpocTsie U croxHble BemecTBa. OKCUABI, HX
kinaccudukanys. ['uapokcuabl (OCHOBaHUS, KUCIOPOIHBIE KUCIOThI, AM(BOTEpHBIC

ruapokcuabl). Kucnotsl, ux knaccudukarws. OcHoBaHus ,ux Kiaccudukanus. Conum cpenHue,
KHCJIIbI€, OCHOBHBIE U KOMILIEKCHBIE.

Knaccuduxayus opeanuueckux sewgecms YrineBogopo/ibl U KilaccupuKalys BEIIECTB B
3aBUCHUMOCTH OT CTPOCHHSI YTIEPOAHOU 1enH (aTudaTHUeCKie U UKINYECKHE) U OT KPATHOCTH
cBsi3eil (mpenenbHble U HenpenenbHbie). ['omonoruueckuii psj. [Ipous3BoaHbIe yrieBoOI0POAOB:
TaJIOTeHAJIKAHBI, CIUPTHI, (DEHOJIBI, alTbACTUABI M KETOHBI, KAPOOHOBBIC KUCIIOTHI, POCTHIC U
CJIOHBIE 3(PUPBI, HUTPOCOCTUHEHUS, AMUHBI, AMUHOKHUCIIOTHIL.

Memannvi. [TonoxeHue METAIUIOB B IEPUOIUYECKON CUCTEME U CTPOEHUE X aTOMOB.
[IpocThie BemecTBa-MeTaIbl: CTPOCHUE KPUCTAIIOB U METAJUIMUECKasi XMMUYECKasi CBS3b.
Amnorponusi. O6mue Gpu3ndeckue CBOMCTBa METAJIJIOB M BOCCTAHOBHUTEIIBHBIE CBONCTBA UX:
B3aUMOJICHCTBUE C HEMETAUIaMH (KHCIIOPOJOM, TajJor€HaMM, CEPO, a30TOM, BOJIOPOJIOM), C
BOJIOM, KUCJIOTaMH, PACTBOPAMH COJICH, OPraHMYECKUMHU BEIIECTBAMH (CITUPTAMH,
raJioreHajJKaHaMu, GEHOJIOM, KUITaMHu), cO TienodaMu. OKCUIBI U THAPOKCUIBI METAIIIIOB.
3aBHCHUMOCTH CBOMCTB dTHX COCAWHEHHUH OT CTEIICHEH OKHCICHUS METaJIJIOB. 3HAUYEHHE
METAJIJIOB B MPUPOJIC U KU3HU OPTaHU3MOB.

Kopposusa memannos. Ilonsitue koppo3uu. XumMuueckas KOppo3us. NEKTPOXUMHUYECKas
Koppo3us. CrocoObl 3alUThl METAJIIOB OT KOPPO3UH.

OO1u1re crnocoObl MOMyYeHUs] MeTaIoB. MeTaulbl B IPUPOIE. METAJUTYPIHs U €€ BUABL: UPO- U
THJIPO- AIEKTPOMETAILTYPrusl. DIEKTPOJIN3 PACIIABOB U PACTBOPOB COEAMHEHUI METAIIJIOB U €T0
3Ha4YeHue.

Hememannwi. Ilonoxxennue HEMETAIOB B IEPUOANUECKON CUCTEME, CTPOCHHE UX aTOMOB.
DNEeKTPOOTPULIATETLHOCTh. IHEpTHBIE Ta3bl. J|BONCTBEHHOE TTOJIOKEHUE BOIOPO/IA B
nepuoanueckoit cucreme. Hemetansl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE
CTpoeHHe UX. AJuloTponus. XUMHUYECKHE CBOICTBa HeMeTau1oB. OKUCIUTEIbHBIE CBOWCTBA:
B3aUMOJIEHCTBUE C METANIaMU, BOJOPOJAOM, MEHEE 3JIEKTPOOTPUIIATEIbHBIMUA HEMETAIIIIAMH,
HCKOTOPBIMU CJIOKHBIMU BEIICCTBAMM. BoccranoBuTeabHBIE CBOMCTBA HEMETAIIOB B pcakuuiax
co (hTopom, KUCIOPOAOM, CIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMU (a30THOM U CEPHOI
KHCJIOTaMU U Ap.). Bogopoansie coennHennst HemeTawioB. [loydeHne ux CHHTE30M U
KOCBEHHO. CTpOeHUE MOJIEKYJI M KPUCTAIUIOB 3TUX coeAMHEHUN. DU3NUYECKe CBOMCTBA.
OtHourenue K Boje. MI3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB B EPHOAAX U TPyIIax
Heconeobpasyromue u coneodpasyronue okcuabl. Kucnopoaasie kucnotel. M3menenne
KHUCJIOTHBIX CBOMCTB BEICIIINX OKCHAOB U TUAPOKCHUAOB HEMCTAJIJIOB B II€pHUOAaxX U I'pyIinax.



3aBUCHMOCTh CBOMCTB KHCIIOT OT CTCIICHH OKHCIICHUS HEMETaJla.

Kucrnomer opeanuueckue u neopeanuyeckue. KucioTsl B CBETE NPOTOIUTUIECKON TEOPUH.
ConpspxeHHBIE KUCIIOTHO-OCHOBHBIE Tapbl. Kitaccudukarust opraHn4eckiux U HeOPraHUu4eCKuX
kucyoT. O01Me CBOWCTBA KUCIIOT: B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTAaHUYECKUX KUCTIOT C
MeTaJJlaMi, OCHOBHBIMU U aM(OTEPHBIMU OKCUAAMH U THAPOKCHUIAMH, C COJIIMU, 00pa30BaHHE
CIOXHBIX 3(hupoB. OCOOCHHOCTH CBOMCTB KOHIICHTPHUPOBAHHON CEPHOM M a30THOW KHUCJIOT.
Oco0eHHOCTH CBOWCTB YKCYCHOM M MYpPaBbHHOW KHUCIIOT.

OcHnosanus opeanuyeckue u Heopeanuyeckue. OCHOBaHUS B CBETE NIPOTOJIMTUYECKOU TEOPUH.
Knaccugukanus opraHnuecKux 1 HEOpraHMUYEeCKUX OCHOBaHUM. XMMHUYECKUE CBOMCTBA
11eJI04Yei 1 HepaCTBOPUMBIX OCHOBaHUI. CBOICTBAa OECKUCIOPOIHBIX OCHOBAHUN: aMMHaKa U
aMUHOB. B3auMHO€e BIMsIHME aTOMOB B MOJIEKYITY aHUJIMHA.

AMd)OI’l’leDHble OpcaHU4YeCKUue U HeopeaHudyeckKue COeOUHeHusl. AM(bOTGpHBI@ COCAMHECHUA B CBETC
HpOTOHHTH‘lCCKOﬁ TCOpHUU. AM(I)OTepHOCTL OKCHUAOB U THAPOKCHUAOB IICPEXOAHBIX MECTAJIJIOB!
BSaHMOHeﬁCTBHG C KHCJIOTaMM1 M IICJI0OYaMU.

Llonamue o komnnexchuvlx coedunenusax. Komiaekcoodpa3oBaresb, JTUraH/bl, KOOPAUHALMOHHOE
4HCII0, BHYTpeHHs cepa, BHemHss chepa. HomeHnkiatypa gaHHbIx coeanHeHui. [Ipumepst
coeHeHU. AM(POTEPHOCTh aMUHOKHCIIOT: B3aMMO/ICHCTBHE AMUHOKHUCIIOT CO IIETI0YaMH,
KHUCJIOTaMHM, CIIUPTAMH, IPYT C APyroM (0Opa3zoBaHME MOJIMIIENTHIOB), 00pa30BaHKUE BHYTPEHHEH
coyii (OUTIOJIIPHOTO MOHA).

'enemuueckas cea3b MeHcoy Kaccamu opeanuyeckux u Heopeanuyeckux coeounenui. Ilonstue
O F€HETUYECKOM CBA3U U FT€HETUYECKUX PAZaX B HEOPTaHUYECKOM U OPraHUYECKOU XUMUMU.
['eneTnveckue psabpl MeTauia (Ha IpUMEPE KabIUs U jKelie3a), HeMeTalia (Cepbl ¥ KpeMHHUS),
MIEPEXOIHOTO AJIEMEHTa (LIMHKA). |'eHeTn4YecKue psiibl U TEHETUYECKAs CBSI3b B OPraHUUYECKOM
XUMHH (COEIMHEHUS IBYXaTOMHOro yriepoja). EnnHcTBo Mupa BemecTs.

Jemoncrpanuun. Komnexus «Knaccudukanus HeoOpraHMueCKUxX BEIIeCTB» U 00pa3iibl
npencrasureneit kinaccos. Komnexmus «Knaccupukaiyst opraHudeckux BeIECTB» 1 00pa3Ibl
MpeACTaBUTENEH KIacCOB. Moen KpUCTANIMYECKHUX PEIIETOK MeTaiuioB. Koymekuus metamios
C pa3HbIMU (PU3UYECKUMU CBOMCTBaMHU. B3anmoseiicTBue MUTHs, HATPHsI, MATHUS U KeJe3a C
KHCIIOPOJIOM; IIENIOYHBIX METAJIJIOB C BOJIOH, CIIUPTaMu, (EHOJIOM; LIMHKA C PACTBOPAMHU
COJISIHOM U CEpPHOM KUCIJIOT; HATPUS C CEPOM; aTFOMUHUS C HOAO0M; XKEJIe3a C PACTBOPOM MEIHOIO
KYIIOpOCa; alllOMUHUS C PACTBOPOM €1KOro HaTpa. OKCUIbl U ruapokcuibl Xxpoma. Kopposus
METaJJIOB B 3aBUCUMOCTH OT YCJIOBUH. 3alllUTa METAJIJIOB OT KOPPO3HH: 00pa3LIbl «HEPIKABEEKY,
3alIUTHBIX MOKPBITHN. Koekuus pya. DJIeKTpon3 pacTBOpoB cojeid. Moaenu
KPUCTANTMYECKUX PEIIETOK HO/a, anMasa, rpadura. Ayutorpomnus pocdopa, cepbl, KUCIOPOa.
B3anmMopeiicTBre Bogopoaa ¢ KUCIOPOIOM; CYPbMBI € XJIOPOM; HATPUS C HOAOM; XJI0pa C
pacTBOpOM OpoMHIa KaJIHS; XJIOPHON U CEPOBOJAOPOTHON BOBI; 0OecIBeUnBaHUE OPOMHOI
BOJIbI TUJICHOM WK auetuiieHoM. [loayueHne u cBolicTBa XJI0pOBOAOPO/IA, COJITHOM KUCIIOTHI U
ammuaka. CBoicTBa COJISTHOM, pa30aBIeHHOM CEPHOM U YKCYCHOM KHCIOT. B3aumozeiictBue
KOHIIEHTPHUPOBAHHBIX CEPHOM, a30THOM KHUCIIOT U pa30aBIeHHON a30THOM KUCIIOTHI C MEIBIO.
Peaknus «cepeOpsiHOro 3epKaiay Al MypaBbHHOM KHCIOTHL. B3aumoneiicTBue pactBopa
THJIPOKCUA HATPHUS C KUCIOTHBIMH OKcHiaMu (okcuioM (ocdopa V), amporepHbIMU
TUAPOKCUAaMHU (TUIPOKCHIOM LIMHKA). B3auMopeiicTBre aMMuaka ¢ XJIopoOBOJOPOIOM U BOJOM.
Amnanornuso st MeTuiIaMuHa. B3aumoeiicTBrie aMHHOKHUCIIOT C KMCJIOTAMH U ILET0YaMH.
OcymecTBiienne mpeBpanieHuii peakiuii. [lomydeHne KOMIIEKCHBIX COSTUHEHUH.

JlabopaTopHble onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy MIPeICTaBUTENEN KIIaCcCOB
HeopraHudeckux BeuiectB. O3HaKOMJIEHHE C 00pa3laMH MpeCTaBUTENEN KI1acCoB
opraHuyeckux BemiectB. O3HakoMIIeHHE ¢ KoJuieKiuel pya. CpaBHEHHE CBOWCTB KPEMHUEBOI,
(bocdopHOii, CEpHOI U XITOPHON KUCIOT; CEPHUCTON U CEPHOM KUCIOT; a30TUCTON U a30THOU
kucnoT. CBOMCTBA COJISTHOM, CEpHOM (pa30aBieHHOI) U YyKCYCHOM KUCOT. B3aumoseiictue
THJIpOKcuaa HaTpus ¢ coisimu (cynbdarom meau (II) u xnopunom ammonust). Paznoxenue
ruapokcuaa meau. [lonyuenue u amdoTepHble CBOWCTBA THIPOKCHIA ATFOMUHUSL.

IIpakTHyeckas padora 5. Pernenne sKcriepuMeHTaIbHbBIX 3a/1a4 110 HEOPTraHUYECKOW XUMUU



6. Pemenne skcriepuMeHTaIbHBIX 33a4 110 OpraHMYeCKol XUMUM 7. I 'eHeTudeckast CBA3b MEXKIy
KJIACCaMHU HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB.

Tema 5 . Xumus u oowecmeo

Xumus u npoussodcmeo. XuMudeckasi IPOMBIIITIEHHOCTh U XUMUYECKUE TeXHOIOTHHU. ChIphe
JUTSl XUMHYECKOM MPOMBINITIEHHOCTH. Bo/ia B XUMHUYeCKOW MPOMBIIUICHHOCTH. DHEPTHUs JJIs
XUMHUYECKOI0 MPOU3BOACTBA. HayuHble TPUHIIMIIBI XUMUYECKOTO MPOU3BOCTBA. 3allIUTa
OKPY>KaIOIIEeH Cpeibl U OXpaHa TpyJa MIPH XUMUYECKOM MPOU3BOACTBE. OCHOBHBIE CTAIUH
XUMHUYECKOT0 Mpon3BoAcTBa. CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METAHOJIA.

Xumus cenvckoe xo3aticmeo. XUMH3a1Us CENbCKOTO X034CTBa U €€ HanpaBiieHus. Pactenus u
1ouBa, NoyBeHHbIN noriomatoniuii komreke (II1K). Y ao6penus n ux kinaccudpukaus.
XUMHUUECKUE CPEeACTBA 3aLUThI pacTeHuid. OTpUIIaTeNIbHbIE TOCIIEICTBUS MPUMEHEHUS
MEeCTULIUIOB U O0phOa ¢ HUMH. XHUMHU3aIHs )KHBOTHOBOJICTBA.

Xumus u skonoeuss. XUMUYECKOE 3arpsi3HEHHE OKpYyKaroIiei cpenbl. OxpaHa ruapoceps OT
XMUMHYECKOTro 3arpsizHeHust. OXpaHa MmoyBbl OT XUMHUECKOT0 3arpsa3Henus. Oxpana atmochepsl
OT XUMHUYECKOTO 3arpsa3HeHus. Oxpana ¢iaopsl ¥ GayHbl OT XUMHUUECKOTO 3arpsi3HEHUS.
buorexHoIOrus ¥ reHHas UHKEHEPUsl.

Xumus u nogceonesHas xcusnsb yenogexa. JlIomaisss antexka. MoroIye U YuCTAIUe CPEeICTBa.
CpenctBa 60pb0BI ¢ OBITOBEIMU HACEKOMBIMU. CpeICTBA JINYHOM TMTUEHBI U KOCMETUKH. XUMHUS
u nuua. MapkupoBKa yIIakOBOK ITUIIEBBIX U THTUEHUYECKUX IIPOLYKTOB U YMEHHUE UX YUTATh.
DKOJIOTHS KWINIIA. XUMUS U TEHETHKA YEJIOBEKa.

JdemoncTpanuu. Moaenu mpou3BOACTBA CEPHOM KUCIOTH 1 aMMHaka. Koyutekius ynoopeHuit u
nectTuuaoB. OOpasipl cpeicTB OBITOBOW XUMUH U JIEGKAPCTBEHHBIX MIPETIapaToB.

JlaGopaTopHble onbITbI. O3HaKOMIIEHHUE C KOJUIEKIIMEH YI0OpEHHIA U TIECTUIIMIOB.
O3HakoMiIeHHE ¢ 00pa3aMy CpeACTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IIPENapaToB

3. TEMATUYECKOE IINIAHUPOBAHHUE (10 K1ACC: 210 YACOB)
Ne TEMA KOJUYECTBO B TOM YN CJIE
n/n 1ACOB YPOKM | [IPAKTUUECKHUE | KOHTPOJIBHBIE
PABOTbBI PABOTbBI
BBEJIEHUE 5 1 - -
2 CTPOEHUE U
KJIIACCUDHKALTMS 5 5 i i
OPI'AHUYECKUX
BEII[ECTB.
3 XUMUYECKUE PEAKLIUUA
B OPTAHMYECKOM 7 6 - 1
XUMUU
4 VYT JIEBOJOPO/IbBI
29 26 2 1
5 CITUPTBI U ®EHOJIBI
6 5 1 -
6 AJBIETUIBI 1 KETOHBI 4 4




KAPBOHOBBIE KMCJIOTHI,
CJIOXKHBIE D®UPHI, 13
JKUPBI.

11 1

YTJIEBOJIBI

A30TCOJIEPXKAILIUE
COEJIMHEHWS U UX
HAXOXEHUE B
IIPUPOJIE

12

10 1

10

BUOJIOr'MYECKUE
AKTHUBHBIE

OPT AHMYECKUE
COEJIMHEHUS

11

TIOBTOPEHUE
OCHOBHBIX BOITPOCOB
KYPCA «OPTAHUYECKA S
XUMHUI».

12

PE3EPB CBOBOJJHOI'O
BPEMEHU 4

BCEro: 105

93 8

TEMATUYECKOE IVIAHUPOBAHUE (11 KJIACC: 2074ACOB)

TEMA KOJIMYECTBO

B TOM UUCJIE

YACOB

YPOKHN

ITPAKTUYECKHWE
PABOTbI

KOHTPOJIbHBIE PABOTbI

CTPOEHME ATOMA U 10
[IEPUOUYECKUN
3AKOH .
MEHJEJEEBA

CTPOEHUE 19
BEIIECTBA

17

XUMHNYECKUE 25
PEAKIIUU

21

BEIIECTBA U UX 32
CBOWICTBA

28

XuMus u 8
OBIIECTBO




TIOBTOPEHUE 8 8
OCHOBHBIX

BOIIPOCOB  KYPCA

OBILEN XUMHNH

BCETro: 102 91
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