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IHosicHuTeALHAA 3aNIHCKA

DakynpTaTUBHBIMN Kypc «PelleHne KOMIUICKCHBIX 3afad [0 XUMHH»
paspaboran mis oOydaromuxcs 11-X KaccoB €CTECTBEHHO-HAYYHOTO TpoQuIs.
[IporpaMMa Kypca IOCIYXKHMT Ul CYIIECTBEHHOrO YIIyONeHHs M pacluMpeHHs
3HAHUI 10 XWMHM, HEOOXOAMMBIX JJisi KOHKPETH3al[Md OCHOBHBIX BOIPOCOB
OpraHuveckoi, obumei u HEOPraHWYeCKOM XHMHH U IS o0IIero pa3BUTHUA
y4EHUKOB.

Iean Kypca:

e paciuMpeHue 3HaHUH, (POPMHUPOBaHME YMEHHH M HABBIKOB y yHallUXCdA IO
PEIIEHMIO pPACUETHBIX 334 M YNPKHEHHH 10 XMMHH, DPasBUTHE
TI03HABATENIBHOM aKTUBHOCTH U CaMOCTOATEIEHOCTH.

3agaum Kypca:

o yryOJieHHe U pacllipeHHe 3HaHUHA 110 XUMUH;

« 3aKpENUTh YMEHWs U HaBBIKH KOMIUIEKCHOTO OCMBICICHVS 3HAHWH Y HX
IIPHMEHEHHUIO TP PELICHHH 33/1a4 U YIPaKHeHHUH;

e HCCIAEIOBATh UM AHAIM3MPOBATH ANTOPUTMBI peIIeHHs THUIOBBIX 3a1ad,
HAaXOJIUTh CIIOCOOBI peIleH!s] KOMOMHMPOBAaHHBIX 3a/1a4;

« (OpMMPOBATh LIEJIOCTHOE TIPENCTaBleHre O IPUMEHEHHH MaTeMaTHeCKOro
alnapara Mmpy pelieHur XMMUYECKUX 3a/ad;

« pa3BUBaTh y YYalXCs YMEHHS CPaBHUBATb, AHAIW3UPOBATH U JeJaTh
BBIBO/IbI;

« Croco6cTBOBaTE (OPMHUPOBAaHHUIO HABBIKOB COTPYINHHUYECTBA B Ipolecce
COBMECTHOM paboThI;

« DPa3BHUTb MHTEPECH! YUAIIUXCS, YBIEKAFOUMXCSA XUMUCH.

Kypc 6azupyeTcst Ha 3HaHUSX, NIONYYaeMbIX YYaIlUMUCS IPU U3YHCHUN XUMHIH
B OCHOBHOM LIKOJIE, 1 HE Tpe6yeT 3HAHUA TEOPETUUECKUX BONPOCOB, BEIXOIALINX 33
paMKH IIKOJIBLHOM TPOrpaMMbl. B To e Bpems i YCISIIHOW pealusaluy 5T0ro
Kypca HeoOXOmuMo, 4YTOOBI pelsATa BiaJeny BaKHEHIIMMM BBIYUCIUTCIBHBIMU
HAaBBIKAMH, aQJTOPUTMAMH peLIeHHs THUIOBBIX XHMHUYECKHX 3a1ad, YMeIH
NPMMEHATH TTPH PELLCHHH 3a/1a4 BaXHEHIIMe QU3NIECKUE U XUMUICCKUE 3aKOHBI.

B KauecTBe OCHOBHOW (hOPMBI OpraHH3alUK ydeOHBIX 3aHATHH NpeasaraeTcs
poBeJieHIe JEeKIVMOHHBIX CEMUHAPOB, HAa KOTOPBIX MAaeTcs KpaTKoe o0BsiIcCHEHNE
TEOPETHYECKOTO MaTepHaa, a Takxke pelIeHHe 3a/a49 U yIpaKHeHUH 10 JaHHOU
TEME.

JIns TOBBILIEHMs WHTepeca K TEOPETHYECKHM BOIPOCAM W 3aKpeILICHHs
M3YYEeHHOTO MaTepHalia, IPelyCMOTPEHbl yPOKU-TIPAKTUKYMbI IO COCTABICHUIO
cxeM MpeBpallieHuil, OTpaXKalolMX TEHETHYECKYl0 CBA3b MEXKAY KilaccaMi
HEOPraHWMYeCKNX U OPraHHIeCKUX BEILECTB U COCTABIEHHIO PacyeTHBIX 3a/lay, C
yKa3aHHEeM CIIOCOOOB MX PEIEHHS.



[Ipy pa3paboTKe NPOrpaMMBI SIEKTHBHOIO Kypca aKLEHT HCNAcTcd Ha Te
BOIPOCHI, KOTOPBIE HENOCTATOYHO IHOJHO WK HE PacCMaTpHBAIOTCA COBCEM, HO
BXO/UIT B IIPOTPAMMBbI BCTYIUTENBHBIX 9K3aMEHOB B BY3bI. 3amaun 1 yIpaXHEHUI
nofoGpaHsl, TaK YTO 3aHATHA MO HX PEIICHHMIO MPOXOMAT napajuielibHO ¢
M3ydaeMbIM MaTepHajioM Ha ypOKax. KNMBI, UCIOIB3YIOIIMECS Ha 3aHATHAX,
MMEIOT Pa3HOYPOBHEBYIO CHCTEMY OLEHHBAHHS, B TOM IHC/IC HCIONB3YIOTCA 3a/1a4yi
u ynpaxnenys 13 KMIMos EI'D npebinyiux J1et.

(DaKyanaTHBHLIﬁ Kypc «Pelenre KOMIUIEKCHBIX 3a71a1 [0 XUMHW» PacCUnTaH
na 34 gaca B 11 xiacce (1 yac B HENEO).

1. PesyabTaThbl OCBOEHHA Kypca

JIluunocmmuboie pe3y/ibmanisl.

B [[eHHOCTHO-OpPHEHTALMOHHOM chepe - 0CcO3HaHUE POCCUNCKON
rPaXAAHCKOW  MAEHTHYHOCTH, MaTPUOTH3MA, HyBCTBA ropoocTd  3a
POCCHHCKYIO XMMUYECKYIO HayKYy;

B TpyaoBOil cdepe - 2omosHoCcmb K OCO3HAHHOMY BBIOOpY JAajIbHEHINEH
00pa3oBaTe/IbHON TPACKTOpUH B BBICIIIEN ILIKOJIe, THAE XHMHS SBIACTCA
npoduIUpyoLIel TUCIUTUTMHON;

B MO3HABaTeNbHON  (KOTHHUTHBHOM, UHTEJUIeKTyalnbHON)  cdepe
- ymeHue YIpaBiATh CBOEH [I03HaBaTEIbHON
IEATENBHOCTBIO, 20MOBHOCHb Tl CHOCOOHOCMb K 00pa30BaHHUIO, B TOM YHUCIIE
caMo0Gpa30BaHNIO, Ha IPOTSHKEHNUH BCEH KU3HU; COHATE/ILHOE OTHOULIEHHE
K HETIPEepbIBHOMY 00pa30BaHUIO Kakx YCIIOBHIO yCIIENTHOM
npohecCHOHANBHOM U 00OIECTBEHHOMN NEATEIbHOCTH,

B chepe cOepexeHHs 3I0POBbS - MpuHAmMuUe U pearusayui I[EeHHOCTEN
310poBOro U OesonacHoro obpasa XU3HH, Henpuamue BpeAHBIX MIPUBBIYEK
(kypeHusi, yYIOTpeOJICHUS alKOTrOJs, HApPKOTUKOB) HA OCHOBE 3HaHHH O
CBOMCTBAX HAPKOJIOTMYECKUX ¥ HAPKOTHUYECKUX BEILCCTB.

Memanpedmemtivie pe3y/lbmamol:

UCNONbL308aHUe YMEHUH 1 HABBIKOB PA3IMYHBIX BHUAOB II03HaBaTEJILHON
NesTebHOCTH, I[PUMEHEHHEe OCHOBHBIX METOAOB IIO3HAHWA (cucTeMHO-
nHGOPMAUMOHHBI ~ aHanu3, HaONOJEHHE, U3MEPCHHE, TIPOBEJCHHE
SKCIIEPUMEHTa, MOJEIMPOBAaHHE, HCCIIC0BATEIbCKA IeATeIbHOCTD) IS
M3ydYeHNs Pa3IUYHBIX CTOPOH OKpPYXKarouleH IEeMCTBUTEIILHOCTH;

gnadeHue OCHOBHBIMI HMHTEIUIEKTyalbHBIMA OIlepalusaMu: (GopMyTHPOBKa
FUHOTE3b, AHATN3 W CHHTE3, CPaBHEHWE W CHCTEMATH3alls, BBIABJICHHC
IPUYAHHO-CIICAICTBEHHBIX CBSI3€H U IOUCK aHANOroB;

nosnaHue 0OHEKTOB OKPYKAIOIIEro Mupa OT OOINero 4epes ocobeHHOe K
e IMHUYHOMY;

e YMeHue FreHEepHUpOBaATh HIeU U OIpeAeNATh CPEACTBA, HGO6XO)II/IMBIG A UX

pcann3allty,



yMmeHue ONpesieNaTs HeMn U 3aiadn NesTeTIbHOCTH, BBIOMPaTh CpPENCTBA
peanu3aLyy [e1 U NPEMEHITh HX Ha IIPaKTUKE;

UCHONb306aHYE PA3THIHBIX MCTOYHMKOB U TIOJTYdCHIA XUMHAYECKON
yHdOpMalUKK, TOHAMAHHE  3aBUCHMOCTH comepxanus M (HOPMBI
npeCcTaBICHHUA HHPOPMALMH OT esieil KOMMYHHKAIIMHU U aapecata;

yMmeHue IPOJXYKTHUBHO obmarbcs M B3amMojeiicTBoBaTh B HPOHECCe
COBMECTHOH JIeSTENBHOCTH, YYHTBIBATh MO3ULMK JIPYTHX y4aCTHUKOB
NesaTelbHOCTH, 2PeKTHBHO paspeaTh KOH(JIUKTEI,

20moeHOCMb U CIIOCOOHOCTh K CaMOCTOSTENpHONM ~ MH(OPMAIIMOHHO-
[103HABATEJIbHON JAeITCNBHOCTH, BKIIOYad yMeHWe OpHEHTHPOBATECS B
pa3IMyYHBIX ~ MCTOYHMKAX pH(pOpPMAlMY, ~KPUTHYECKH  OLCHMBATL U
HHTEPIPETUPOBATH HH(POPMALIHIO, ITONYHACMYIO H3 Pa3INYHBIX UCTOYHUKOB;
yMenye UCTIONB30BaTh CPEeCTBA nHGOPMAIMOHHBIX ¥ KOMMYHUKAIHOHHEIX
rexgonoruit (nanee - UKT) B pelieHnn KOrHUTABHBIX, KOMMYHUKATHBHBIX K
OpraHM3alMOHHBIX 331a4 C cobnmoneneM TpeOoBaHUM IProHOMUKH,
TeXHUKH O€30IacCHOCTH, THUIMEHBI, pecypcocOepexenus, TPaBOBBIX H
STHYECKHX HOPM, HOpPM UHMOPMALHOHHOH 6e30MacHOCTH;

anadenue S3bIKOBBIMH CPEJICTBAMH, B TOM YHCIIE U S3BIKOM XUMHH, - yMEHHUE
SCHO, JIOTH4HO M TOYHO H3jaraTb CBOO TOHUKY 3peHHs, HCIONb30BaTh
aJleKBaTHbIC A3BIKOBBIE CPEJCTBA, B TOM HHCIIC A CHUMBOJIBHEIE (XUMHYCCKHE
3HaKy, QOpPMYJIBI i ypaBHEHNs).

IIpedmemublMu pe3ybmamamu.

1) B mo3HaBarensHOH cdepe:

snanue (IOHUMAHHE) U3YHEeHHbIX noHAMUL, 3aKOHO8 U MEOpPUll;

yMeHue ONHCHIBATh [IMOHCTPALOHHBIC 1 CaMOCTOSITENIBHO IPOBEJICHHBIC
SKCIIEPMMEHTBHI, MCTONB3Ys IS 3TOTO eCTECTBEHHbIN (PYCCKUil, POAHON)
S3BIK U S3bIK XHMWH;

yMmeHue KI1acCuQUIUpoBaTh XUMHYCCKHE 37IEMEHTbI, TIPOCThIE U CJIOXHBIC
BEIIECTBA; B TOM YUCIIE H OPraHuIeCKUe COCTHHEHI, XUMUYECKHE PEAKIHU
I10 Pa3HBIM OCHOBAaHUAM,;

yMeHue XapaKTepu3oBaTh — M3Y4eHHBIC  KJIacchl HEOpraHW4ecKux U
OpraHUYecKUX COeMHEHHUH, XUMUECKUE PeaKiiii,

20mo6HOCMb TIPOBOIUTE XMMHMYECKHH IKCICPUMEHT, HaOIIoaTh 3a €ro
npoTekaHueM,  (GUKCHPOBATH  Pe3yJIbTATEL CaMOCTOSITENIBHOrO U1
JIEMOHCTPHPYEMOTO SKCIIEPUMCHTA 1 JIENATh BRIBOABL,

ymenue GOPMYTHPOBATh XUMUICCKUE 3aKOHOMEPHOCTH, ITPOTHO3UPOBATH
CBOMCTBA HEM3YUCHHBIX BEILECTB MO aHATOTHH CO CBOMCTBAaMH U3Y4YCHHBIX;
nouck HCTOUHAKOB XUMMUYECKOM HHGOpMAIHy, MONyICHUE He00X0AUMOM
uHdOpMAIK, e¢ aHAJIKU3, M3TOTOBJICHNE XUMUIECKOTO uH(OPMALIMOHHOTO
IIPOYKTA M €r0 MPe3eHTALUs; :

- gnadeHue o0g3aTeIbHBIMU CIIPaBOYHBIMU MaTepualaMHu. [MeprionnuecKoi
CHCTEMOHM XUMHUECKUX DJIIEMEHTOB . WN. Menneneesa, TabnuLen
PACTBOPHMOCTH, JJIEKTPOXUMAIECKUM PA/IOM HaNpsOKEHUH METAIOB, PSAIOM



3JIEKTPOOTPUIIATEIBHOCTH - MIJI XapaKTepPUCTUKH CTPOECHHs, cOocTaBa U
CBOMCTRB aTOMOB XHMMYECKHX 3ieMeHToB I-IV meprnomoB U 0O6pa3oBaHHBIX
HUMH MMPOCTHIX U CJIIOXHBIX BELIECTB;

« ycmawoeneHue 3aBUCUMOCTH ~ CBOWCTB U TIPMMEHCHHS Ba)XKHEHIITNX
OpraHM4ecKuX COCAUHEHUH OT MX XUMHYECKOIo CTPOCHHS, B TOM HHCIE
0OyCIIOBJIIEHHBIX  XapakTepoM 3TOr0  CTPOEHMSA (npenenbHBIM MM
HeTpeieIbHBIM) 1 HaJIMYHeM (QyHKIIMOHATBHBIX TPYIIIL,

e  MOOeNUpo6anue MONIEKY]l BAKHEMINNX HEOPraHMYeCKMX M OpPraHHYeCKHX
BEILIECTB; _

o HNOHUMAHUe XUMHUYECKOM KapTUHBI MHpa KaKk HEOTHEeMJIEMOM YacTd
LI€JIOCTHOM Hay4YHON KapTHUHBEI MHPA;

2) B LEHHOCTHO-OPHUEHTALIOHHOM cdepe - aHaIU3 U OLCHKA MOCNEeACTBUH IS
oxpyx&aromeﬁ cpeibl OBITOBOH M IPOM3BOJCTBEHHOW MAEATEIPHOCTH YEJIOBEKa,
CBSI3aHHON ¢ TPOM3BOACTBOM M IepepaGoTKOM BaXHEHIIMX XUMMYECKHX
IIPOJYKTOB;

3) B TPYZAOBOH . cepe - nposedeHue XUMHIECKOro
3KCTIEpUMENTA; pa3eumue HaBBbIKOB  yueOHOH, IIPOEKTHO-UCCIIEIOBATENILCKOH,
TBOPYECKOM [E€ATENHHOCTH IIPH BLINONHEHMH HWHAMBUAYaIbHOTO IPOEKTa IO
XUMUH;

4) B coepe 3mopoBoro 00pasa JKH3HH - coO00eHue TIPaBuil  0€30MacHoro
obpaIlieHus ¢ BELECTBAMH, MaTepUalaMk M XMMHUYECKHMH TIPOLECCAMHU; OKa3aHNe
TepBoil MOMOINYM MK OTPABIECHMAX, OXOrax W APYruX TpaBMax, CBA3AHHBIX C
BellleCTBAMH U J1a0OPaTOPHBIM 000PYAOBaHHEM.

Conep:xanne 11 kaacc
Tema 1.

Xumuueckuii  asneMedHT.  OCHOBHbIE ~ IIOHATHS W 3aKOHBI  XHMHH.
PacuéThl ¢ mpuMeHeHMeM ypaBHeHuss MeHzeneeBa-Knainepona. Pacuersl ¢
IpUMEHEHHEM ra30BbIX 3aKOHOB. CTpoenue artoma. YI30TombL KBaHTOBBIE YHCIa
snextpona. Kiaccudrkays XUMHYECKHX 3JIEMEeHTOB! S-, P-, d-, f-ameMeHTHL.

Tema 2.

Ctpoenue BemectBa. OCHOBHBIE BU/IbI XUMHYECKOM CBSI3H, MEXaHU3MBL HX obpa-
30BaHMA. XapaKkTepUCTHKa KOBAJIEHTHOH CBs3d. BaleHTHOCTh M CTEIEHb
OKUCIEHUs.. IIpOCTPAaHCTBEHHOE CTPOGHHE MOJIEKY]l  HEOPTaHMYECKHX U
OPTraHMYECKUX BEILECTB. JIucTiepCHbIe CUCTEMBI. 3a/1a4H C HCIIOIb30BaHHEM PA3HBIX
CIIOCOGOB -BBIPAKEHHsI KOHLEHTpPAIMU pPacTBOpOB. Pacy€rhl, CBA3aHHBIE C

NPUrOTOBNEHHEM PAcTBOPOB. [IPaBAIIO CMeIIeHUs PACTBOPOB, («IIPABUIIO KPECTay).
Kpucrannornaparsl.

Tema 3.

Xumuueckue peakuyu. Kinaccuukalips XMMUYECKUX peaklui B OpraHi4ecKon 1
HEOPraHMYeCKON XWUMHH. PacyeTsl, CBA3aHHBIE CO CKOPOCTBIO XMMHYECKHX



peakuyil. YCIOBHS CMEIIEeH!s XUMHUYECKOro paBHOBECHA. ITpou3BOACTBO CEPHOM
KHCJIOTHI KOHTAKTHBIM CII0COOOM. OKHUCIUTENLHO-BOCCTAHOBUTEIBHEIC
peaxuuu(OBP). DnexTpojuTHdecKas AUCCOLUAIU. (3.14.). 'moposnus.

Tema 4.

CpolicTBa BellecTB. YIPaXHEHUSA, WIIIOCTPUPYIOUINE obme XUMHUYECKUE
cBolicTBa MeTa/u10B. CBoiicTBa d-3JIEMEHTOB U UX coenunenuit. Xpom. Csoiicts d-
3]IEMEHTOB U MX coegnHeHui. Maprasen. CBOMCTB d-»71eMeHTOB ¥ KX COEUHEHUM.
[luak. PacyéTel O TeMe «DIEKTPOIIU3». VipaxHeHus, HIUTIOCTPUPYOLIne ob1ue
XUMUUecKue cBoiicTBa HeMeTaoB. KHUCIOThl OpraHuvdeckue U HEOPraHMueCKHUE.
AMQOTepHbIE OpraHWYeCKUe ¥ HEOPraHMIeCKHe COCJAUHCHH. ITousTue o
KOMILIEKCHBIX CoemMHeHusX. | eHeTHueckas CBA3b MeXy KilacCaMHi OpTaHUIeCKIX
¥ HEOPraHWMYECKHX COEJWHEHHH. Llemouxkyd TpeBpallleHd#, OTpaxarollye
FEeHETHYECKYI0 CBSI3b MEXIy KaccaMH HEOpraHHHueCKuX H OpraHUYECKUX
coequHenuit. XUMUs ¥ oKoaorusa. XuMuUs U OBCEAHEBHAA JKU3HD 1CIOBCKA.

11 kaace 34 yac (1 yac B HeJeJ10)

Ne HaumeHoBaHHE TEMbI KoaunyecTBO
n/n YyacoB

Tema 1. XuMHUYECKHH 3JIEMEHT

l OcHOBHBIE IMOHSTHS U 3aKOHBI XMMHUM. 1

2 PacuéTsl ¢ IpuMeHeHneM ypaBHenns Menyieneesa- 1
KnaiinepoHa.

3 PacueThl ¢ MpUMEHEHNEM ra30BBIX 3aKOHOB. 1

4 Ctpoenue aroma. M3oTomb!. 1

5 KBaHTOBBIC UKCIIA 3JEKTPOHA. 1

6 Kiaccudukarus XHMUYECKUX DJIEMEHTOB: S-, P-, d-, f- 1
9JIEMEHTHI.

Tema 2. CTpoenne BellieCTBa

7 OCHOBHBIE BH/Ibl XUMHUUYECKOMN CBI3HU, MEXaHU3MBI UX 1
oOpa3oBaHusl. XapaKTepucTUKa KOBAJICHTHOM CBSI3H.

8 BajeHTHOCTE U CTENIEHb OKMCJICHUS. 1

9 I[TpocTpaHCTBEHHOE CTPOSHHE MOJIEKYI HEOPraHMIeCKHuX 1
M OpraHUYeCKUX BEIIECTB.




10 |JlucmiepcHBIE CHCTEMBL.

11 3a1a4y ¢ UCIIOJIb30BAaHUEM Pa3HBIX crioco0oB BBEIPaXXCHUSI
KOHILCHTpaluH pacTBOPOB.

12 | Pacuérsl, CBI3aHHbBIE C [IPUTOTOBIICHUEM PaCTBOPOB.
TTpaBUJIO CMELICHHS PACTBOPOB, («IPaBUIIO KpecTa»).

13 |Kpucramnoruaparsl

Tema 3. XuMu4ecKue peakiun

14 |Kiaccubukanus XMMIUIECKHX PeakIiil B OpraHi4ecKon 1
HEOPraHU4YeCKON XUMHUH.

15 |Pacyersl, CBSI3aHHBIE CO CKOPOCThIO XMMUYIECKUX
peakuuil.

16 |VYcinoBus cMellleHUs XUMUYECKOT0 paBHOBECHS.

17 |IIpoM3BOACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.

18 | OkwucnurenpHo-BoccTaHOBUTENbHEIE peakiuu (OBP).

19 |Daextponurrueckas gucconuanus. (O]1.)

20 |T'uppomnus.

Tewma 4. CBoiicTBa BelllecTB

21 | YnpaxseHus, WITOCTPUPYIOLME 00IIMe XUMUICCKUE
CBOMCTBA METAJLJIOB.

22 | CaoiicTBa d-3JIeMEHTOB U UX COeqUHEHUH. XPOM.

23 | CBoiicTB d-3JIeMeHTOB W UX cCOeaUHeHMM. MapraHell.

24 | CsoiicTB d-3/1EMEHTOB U MX coeuHeHUH. [IMHK

25 |PacuéThl IO TeMe «DJIEKTPOIHU3»

26 | VipaxHeHus, WUTIOCTPUPYIOIIHKE ObIMe XUMITIECKHE
CBOMCTBa HEMETaJLJIOB.

27 | Kucnotsl opraHn4ecKre ¥ HEOpraHU4YeCcKUe.




28 | AMdoTepHbIe OpraHM4ecKrue U HEOpraHNUECKUe
COEIVHEHMS.

29 |IloHsaTHE O KOMIUJIEKCHBIX COeAUHEHUAX

30 |I'eHeTrnyeckas CBA3b MEXIY KIacCaMH OPraHUYECKUX U
HEOPTraHNYECKHUX COETUHECHUMN.

31 |Llemouku mpeBpallieHU#, OTpaXKarole reHeTUIECKY o
CBSI3b MEXIy KJIacCaMH HEOPTaHMYECKUX U OPraHNIECKHX
BEILIECTB. ‘

32 | XuMUS ¥ 3KOJIOTHS.

33 | XuMHSA U TIOBCEIHEBHAs XKHU3Hb Y€JIOBEKa.

34

Ypox pa3BUBaIOIMIETO KOHTPOJIA.




