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HosicHuTeabHASA 3aNMCKa

Pabouas nporpamma o xumuu 10-11 k1. (yrinyOnéHHbIN ypoBeHb) pa3paboTaHa Ha OCHOBE
TpeOOBaHMi K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeILHOM MPOrpaMMBbl CPETHETO OOIIEro
oOpazoBanuss MBOY «COIIl Ne 44» c yuétoMm mporpamm, BKIIOUEHHBIX B €€ CTPYKTYpy, U
COJlep’KaHUsl aBTOPCKOHM mporpaMmbl cpeaHero oOmiero o6OpaszoBanus no xumuun O. C.
["abpuensna.

[Ipemyaraemas pabouas mporpamma peanusyercs B yueonukax O. C. ['abpuensna, U. I'.
OctpoymoBoii, C. FO. [TonomapeBoii «Xumusi. YrayoneHHsii ypoBenb» ans 10 kmacca, O. C.
I"abpuensna, I'. I'. JIsicoBoi «Xumus. YTiyOJieHHBIH ypoBeHb» i 11 kiacca

JanHnas mporpaMMa KOHKPETH3UPYET COJep)KaHWEe CTaHAapTa, AAeT paclpeaeeHue
yueOHBIX YacoB MO pa3jenaM Kypca, MOCIe0BaTeIbHOCTh U3YYEHUS TEM U Pa3JieloB C y4ETOM
MEXITPEIMETHBIX U MPEIMETHBIX CBSI3€H, JJOTHKH YU€OHOTO MPOLIECC, BO3PACTHBIX OCOOCHHOCTEH
yUalXxcs.

Bkuag yyeGHoOro npeaMera B 10CTHKeHHe 1eJleii cpegHero o0mero 00pa3oBaHusl.

Cpennee ob1iee 00pa3oBaHre — TPETh, 3aKIIOUUTEIbHAS CTYIEHb 00I11ero 00pa3oBaHMUs.
Copneprxanue cpegHero oomiero o0pa3oBaHus HAIIPABICHO HA PEIICHUE ABYX 3a]1ad.

1. 3aBepiienue oOIIe00pa30BaTEIHLHON MOATOTOBKM B COOTBETCTBUHU C 3aKOHOM «O0
00pa3oBaHUMN.

2. Peanuzanusa mpenmnpodeccnoHanbHOr0 00IIero 0o0pa3oBaHUs, KOTOPOE IO3BOJISET
o0ecreynTh MPEEeMCTBEHHOCTh OOIIEro H MpogecCHOHaIbHOro obOpa3zoBanus. OnHoW U3
BOXHEHMIIMX 3aJay 3TOr0 JdTama SBISETCS IMOATOTOBKA OOYYarOMIMXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W NMPOodeccHOHAIBHOTrO myTH. OOydaronmecs AOKHBI
HAYYUTHCS CAMOCTOSITENIbHO CTaBUTH IIEJIM U ONPEIENATh MyTH UX JOCTHXKEHUS, UCTIOIb30BaTh
nprOOpPETeHHBI B MIKOJE OMNBIT ACATENIBHOCTH B PEalbHOW KHU3HH, 32 paMKaMH Y4eOHOTO
mporecca.

IIporpamma paccuutana Ha 345 yacoB (175 + 170 3a ka:kablid o) 5 4acoB B HECIIO.
10 kaace - Opranuyeckasi XUMHs
11 kaacc - O6mas xumus

Cpok peanu3zauum JaHHOI MpPorpaMmsl — 2 roaa.

TpeOoBanusi cTangapTa cpeaHero o0uero 00pa3oBaHus M0 XUMHU

N3ydyeHne xumMun Ha yriayOJI€eHHOM YPOBHE CpeIHEro 001ero oopa3oBaHusl HallpaBJIeHO Ha

JOCTHKEHHUE CIEeTYIOLNX eneit:
dbopmupoBaHue y 00yJarOmuXcss yMEHUS BUIETh U TIOHUMATh

® [EHHOCTh XMMHYECKOTO 00pa30BaHUs, 3HAUMMOCTh XMMHUYECKOTO 3HAHMS ISl KaXIOTO
Ye0BeKa, He3aBUCHMO OT €T0 MPOECCHOHATFHON IEATEIbHOCTH;

e (dopMupoBaHHe y OOYYaIOIIMXCS YMEHHH pa3nuyarh (akThl M OLEHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJBI, BHAETh MX CBS3b C KPUTEPUSMHU OLIEHOK M CBSI3b KPHUTEPHUEB C
OTIPENIETICHHON CUCTEMOM IEHHOCTEH, (GOpMYIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
HO3HILIUIO;

e (opmHpoBaHHE y O0YUYaAIOLIMXCS IEIOCTHOTO MPEJCTABICHUS O MUPE M POJIM XUMHUH B
CO3/IaHMHM COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTUHBI MHpPA; YMEHHUS OOBSICHSTH
O00BEKTBl U MPOLECCHl OKpY’KaroIleld NeHCTBUTENBHOCTH — MPUPOAHOM, COLMATIBHOM,
KYJBTYPHOH, TEXHIYECKON CPEIbl, UCTIOIB3Ys A TOT0 XUMUUECKUE 3HAHUS;

® mpuoOpeTeHne 00YUJAOIIMMUCS OTIBITA PA3HOOOPA3HOH JeSITETLHOCTH, OBITA TO3HAHUS H
CaMOIIO3HAHUS; KIIOUEBBIX HABBIKOB, HWMEIONIUX YHHUBEPCATbHOE 3HAYCHHE IS
Pa3INYHBIX BUIOB JEATEIBHOCTH (HABBIKOB PEIICHHs MPOOJIeM, MPHHATHUS pPEIICHUH,
MoucKa, aHanu3a u 00paboTKKM MH(POpPMAIUH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, HAaBBIKOB COTPYTHIHUECTBA, HABBIKOB 0€301MacHOT0 OOpAIICHUS C BeIECTBAMU
B TIOBCEIHEBHOM KHU3HH);

® OCHOBY IO3HABaTEIbHBIX I[EHHOCTEH COCTaBISIOT HAaydHbIE 3HAHUS, HAYYHBIE METOJbI
MIO3HAHUS, a IICHHOCTHBIC OPHEHTAINH, (JOPMHUPYEMBIE Y YIAITHXCS B MIPOIECCE U3YyICHHS
XUMHUH, KOTOpBIE TPOSBISIOTCS B MPU3HAHWU IIEHHOCTH HAyYHOTO 3HAHUS, €ro
NPaKTUYECKOH 3HAYMMOCTH, JOCTOBEPHOCTH; B IIEHHOCTH XHMHYECKHX METOJIOB



UCCIEOBAHUS KMBOM W HEXUBOM IPUPOIBL B TOHMMAHWHM CIIO)KHOCTH U
MIPOTUBOPEYMUBOCTH CAMOT0 Mpoliecca MO3HAHMS KaK U3BEYHOT0 cTpemiieHus k Mctune.
e Kypc xumum o0namaeT BO3MOXHOCTAMHU Uii (OPMUPOBAHUS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT IpoliecC OOIIEHHs W TpaMOTHas peyb.
[[leHHOCTHBIE OpHEHTALIMM Kypca HAMpaBICHbl HAa BOCHUTAHHE Y OOYYAIOIIUXCS:
MPABUJIBHOTO MCIOJb30BAaHUSI XUMUYECKOH TEPMHHOJIOTHH UM CUMBOJIMKH; MOTPEOHOCTH
BECTU JHUAJOr, BBICAYIIMBATh MHEHHE ONIOHEHTA, Y4YacTBOBaTh B JIMCKYCCHH;
CIIOCOOHOCTH OTKPBITO BBIPAXKATh U aQpT'yMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3pEHUSI.
Coaep:xaHue NporpaMMbl HAMPABJIEHO HA OCBOCHUE YYAIIMMUCS 3HAHUM, YMEHUI U HABBIKOB
Ha YIrI1yOJIEHHOM YpOBHE, 4TO COOTBETCTBYeT OOpa3oBaTeIbHOM MPOrpaMMe HIKOJIBI.
1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHATUH M 3aKOHOB XHUMHH,
2.BocruThiBaTh 0011€YETIOBEUYECKYIO KYIbTYPY;
3. Yuuth HaOIIOAaTh, MPUMEHSThH TIOJTYYCHHBIC 3HAHUS HA MPAKTHKE.
IIpuopurerHnie GopMbI U METOABI PA0OTHI ¢ 00Y4AIOIIIUMHUCS.
B ocHOBe A€SITeTbHOCTH - TEXHOJIOTHUS TPOOJIIEMHOTO O0yUeHUSs, ACSITEILHOCTHBIN METO] B
oOydeHuu. TexHOIOTUs 1EeSTEIHbHOCTHOTO METO/1a IOMOTAET YYUTEIO BKIOYUTh MIKOJLHUKOB B
CaMOCTOSITEIIbHYIO Y4€OHO-TI03HABATEIIbHYIO e TEIbHOCTh, METOIbl MHTEPAKTUBHOTO O0yUYEHUS,
MeToJ mpoekToB. Ha ypokax xumuu ¢GopMUPYIOTCS HEOOXOIUMBbIE KOMIIETECHIIMH: 3HAHUE
TEPMHHOJIOTHM M yYMEHHE €¢ NMPUMEHSTh;, YMEHUE HAXOJUTh HEOOXOAMMYIO WH(POpPMAIUIO B
pa3HOO00pa3HBIX UCTOUHUKAX XUMUYECKUX 3HAHMIA; Pa3BUBAETCS U MOTUBUPYETCS CIOCOOHOCTH K
TBOPYECKOM U UCCIEA0BATEIIbCKON JEATEIIbHOCTH.
[ToMuMO YpOKOB «OTKPBITHSD» HOBOT'O 3HAHUS, UCIIOJIB3YIOTCA YPOKH IPYTUX THUIIOB:
® YPOKHU KOMIUIEKCHOT'O MCIOJIb30BAHMS 3HAHUN;
® YPOKHU CHCTEMAaTHU3alMU 3HAHUM,
® ypoKH OOYydYaromiero KOHTPOJS, HAa KOTOPBIX YdYallhecs ydarcs KOHTPOJIUPOBATh
pe3yabTaThl CBOCH Y4EOHOU NeATEeIbHOCTH;
® ypoku pedIICKCUH, TIe yJaluecs 3aKpeIuIsFOT CBOe YMEHUE IPUMEHSITh HOBBIE CIIOCOOBI
JIEMCTBUM B HECTAHJIAPTHBIX YCIOBUSIX, YUaTCsl CAMOCTOSITEIbHO BBISBIIATh U UCIPABIIATH
CBOM OIIMOKH, KOPPEKTUPYIOT CBOIO YUEOHYIO e TEIBHOCTH;
YPOKH aKTyaJIn3aluy 3HAHUM;
YPOKH- IPAKTUKYMBI;
HECTaHJapTHBIE YPOKU: YPOKU-ITYTEIIECTBUS, YPOKU-BUKTOPUHBI;
ypoku c wucnonb3oBanueM HWKT-TexHOTOTHII U 3IIeMEHTHl 310pOBbECOEpPErarImnux
TEXHOJIOTHI.
BaxxHoii yacThio yueOHOro mpoliecca SBISETCS KOHTPOJIb, YU€T U OILIEHKAa JOCTH)KEHUUN
00yJaronmxcsi BCeX KOMIOHEHTOB COJIEp>KaHUsI XUMUYECKOT0 00pa3oBaHusl (3HAHUS, YMEHUS U
HABBIKH, OTBIT TBOPUYECKOU NEATEIBHOCTH, SMOIIMOHAIBHO-IEHHOCTHOE OTHOIIIEHHUE K MHpY), a
TaK)Ke OLIEHKA JUHAMUKH JIMYHOCTHOTO Pa3BUTHS 00yUaromuxcs (MposiBJICHUE TTO3HABATEILHOTO
UHTEpeca K MpeaMeTy, (CaMOCTOSATEeNbHOCTh, OPraHM30BAHHOCTh, YMEHHE paboTaTh B TPYIIIE,
OMIIATHUSA U TOJIEPAHTHOCTD ).

BaxxHoe MecTo OTBOAUTCS B Kypce caMOOLEHKe. [ TaBHBIN CMBICT CAMOOLEHKH 3aKJIF0YAETCS B
Pa3BUTUU YMEHUW CaMOKOHTPOJI y Y4YEHHKA, CAMOCTOSTEIBHON HKCIEPTU3Bl COOCTBEHHOM
JeATETbHOCTH.

OO0uiasi xapakTepuCTHKA y4e0HOI0 mpeaMeTa

OcobeHHoCcTH cojiepkaHusl 00ydeHHs XMMHUU B CPEeIHEH IIKoyie 00yCIOBJICHbI CIIeU(pUKON
XUMHH, KaK HayK{, U TOCTaBJICHHbIMU 3aadamMu. OCHOBHBIMHM IpOOJieMaMu XUMHUH SIBISIOTCS
M3Y4YEHHUE COCTaBa U CTPOEHHUS BEILIECTB, 3aBUCHMOCTH HMX CBOMICTB OT CTPOEHUS, MOJIy4YEHHE
BEILECTB C 33JaHHBIMU CBOMCTBAMM, MCCIIEJOBAHNE 3aKOHOMEPHOCTEW XMUMHUYECKUX PEaKIUd U
nyTeil ympaBieHUs UMM B IENAX MOJyYeHHUs] HEOOXOMMBIX YeJIOBEKY BEIeCTB, MaTepHajoB,
sHepruu. [losTomMy B paboueld mporpaMMe MO XUMHUU HAIUIM OTpPa)XCHHE OCHOBHBIE
COJIepKaTeNbHbIE INHUU!

* «BemiecTBo» — 3HAaHUA O COCTaBE M CTPOCHUHU BEIIECTB, MX BaXXHEHIIUX (pU3MUECKUX U
XUMHUYECKHX CBOMCTBaX, OMOJIOTMUECKOM JEeHCTBUY;



* «XuUMHUECKasl peakius» — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MPOSIBISIIOTCS XUMHUYECKHE
CBOWCTBA BEIECTB, CMIOCO0AX yMPaBICHHUs XUMHUYECKIMHU MPOIIECCaMH;

* «[IpumeHeHNe BelecTB» — 3HAHMS M OMBIT MPAKTUYECKOUN IeATEeIbHOCTH C BEUIECTBAMH,
KOTOpbIe HanboJsiee 4acTo yMOTPeOSIOTCS B MOBCEAHEBHOW >KHU3HHU, IMHPOKO HCIIONB3YIOTCS B
MIPOMBINIJICHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;

* «SI3BIK XUMHUM» — CUCTEMa B)XKHEHIIMX MOHATUN XUMHH U TEPMHHOB, B KOTOPBIX OHHU
OMKCHIBAIOTCS, HOMEHKJIATYpa HEOPraHUYECKUX U OPraHWYEeCKUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHCJIE€ U TPUBHAIbHbIC), XUMUYECKUE (POPMYIBI M YpaBHEHHs, a TaKKe MpaBUia MepeBoa
uH(pOpPMaLIMU C POJAHOTO WM PYCCKOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO.

Pe3ynbTaThl H3y4yeHus: npeaMera

JesTenbHOCTh yuuTensl B 00y4eHUH XUMHUH B CpeIHEl IIKOJIe J0JKHA ObITh HallpaBjieHa Ha
JOCTHKEHUE 00YUJaIOIMMUCS CIEAYIOIUX JTUYHOCTHBIX PE3yIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIMOHHOM c(hepe — YyBCTBO TOPJIOCTU 32 POCCUHUCKYI0 XUMUYECKYIO
HayKy, TYMaHHU3M, OTHOILIEHUE K TPYAY, LI€JIEyCTPEMIIEHHOCTb;

2) B Tpy10BO# c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY AaJIbHEHIIIeH 00pa3oBaTeIbHOM
U Tpo(peCcCUOHANBHON TPAeKTOPHUH;

3) B mo3HaBaTeNbHOMN (KOTHUTHUBHOW, HHTEIVICKTYalIbHOM) cepe — YMEHUE YIPaBIiATh CBOESH
[I03HABATEJIbHOM J1€ATENbHOCTBIO.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHS BBIMTYCKHUKAMU CPEIHEH IIKOJIbI TPOTrPAMMBI
110 XUMUH SIBIISIFOTCSL:

1) ucnonbp30BaHUE YMEHHUIl U HABBIKOB PA3IMYHBIX BUIOB MO3HABATEIBHON NEATEIHHOCTH,
IPUMEHEHUH  OCHOBHBIX  METOJIOB  IO3HAaHUS  (CHUCTEMHO-MH(OPMAIMOHHBIM  aHaIu3,
MOJICTTUPOBAHUE) JUISl U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOIIeH eHCTBUTENILHOCTH;

2) WCIONB30BaHME OCHOBHBIX MHTEIUICKTYAJIbHBIX OIepanuii: (OpMyJIHpOBaHUE THIIOTE3,
aHaIM3 ¥ CHHTE3, CpaBHEHHE, O000O0IIeHHe, CUCTeMaTHU3allys, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M, TOUCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh UJIEU U ONIPEAEIATh CPEACTBA, HEOOXOIMMBIE [yl UX peanu3aliy;

4) yMeHue ONpeaessaTh eI U 3a1aui eI TEIbHOCTH, BIOUPATh CPEACTBA PeATH3aIlUH [ISITH U
MPUMEHSTH UX HA MTPAKTHKE;

5) ucCnonp30BaHUE PAIUYHBIX HCTOYHHMKOB MJISl TONYyYEHHUS XMMHUYECKON HH(pOpMAaIHH,
NOHMMAaHHE 3aBUCUMOCTU cojepx aHus W (opmbl TNpeacTaBieHUus HHGOpMaLMM OT Lesel
KOMMYHHKAIIMH U aJipecaTa.

B o0mactu mnpeamMeTHbIX pe3yJbTAaTOB H3YYEHHE XUMHUU MPEIOCTABISAET YUYEHUKY
BO3MOXKHOCTb Ha CTYIIEHU CPEAHEro o0IIero o0pa3oBaHus HAyUYUThCS:

1) 6 nosnasamenvhoii cghepe

a) 1aBaTh ONpeIeIeHUs] U3yYEHHBIM MOHATHUSAM;

0) omnuceiBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITENIbHO IPOBEJICHHBIE SKCIIEPUMEHTHI,
UCTIONB3YS /ISl 3TOTO €CTECTBEHHBIN (PYCCKUI, pOAHOI) S3bIK U SA3BIK XUMUHU;

B) OOBSACHATH CTPOCHHE U CBOWCTBA M3YUYEHHBIX KJIACCOB HEOPTAaHWYECKUX M OPraHMYECKHUX
COCJIMHEHU;

I') KJIacCU(UIMPOBATh N3YUYE€HHbIE OOBEKTHI U SBJICHUS;

1) HaOJoJaTh JIEMOHCTPUPYEMBIE M CAaMOCTOSITENIbHO INPOBOAMMBIE OMBITHI, XMMHUYECKHE
peakuuu, NpoTEeKaloUIie B IPUPOE U B OBITY;

€) HcclenoBaTh CBOMCTBA HEOPraHMYECKHMX M OPraHMYECKMX BEILIECTB, OMNPEAETSATh HX
MPUHA]JIEKHOCTh K OCHOBHBIM KJIaCCaM COEIMHEHU;

k) 00001aTh 3HAHUS U JeNnaTh 0OOCHOBaHHbBIE BBIBOABI O 3aKOHOMEPHOCTAX H3MEHEHHS
CBOMCTB BEIIECTB;

3) CTPYKTYpUpPOBaTh Y4€OHYI0 HHPOPMALIUIO;

¥) UHTEPIPETUPOBaTh MH(POPMAIUIO, MOJYUYEHHYIO U3 JIPYTMX HCTOYHHUKOB, OLEHHBATh €€
HAy4YHYIO IOCTOBEPHOCTH;

K) OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHS XHUMHUYECKUX peaKlHid, MTPOrHO3HpPOBATh
BO3MOXXHOCTb HX IIPOTEKAaHUs HAa OCHOBE 3HAHMM O CTPOCHHMM BEIIECTBA M 3aKOHOB
TEPMOJUHAMUKU;



1) OOBSACHSTH CTPOSHHE aTOMOB A1eMeHTOB [—IV mepurona ¢ ucmnoap30BaHHEM JIEKTPOHHBIX
KOH(HTrypamnuii aTOMOB;
M) MOJEJIMPOBAaTh CTPOEHUE MPOCTEUIINX MOJIEKY] HEOPraHMYeCKHX M OpPraHu4YecKHX
BELIECTB, KPUCTAILJIOB;
H) MPOBOJUTH PACUYETHI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;
0) XapaKTepU30BaTh U3yYEHHbIE TEOPUH;
1) CaMOCTOSITEIbHO J00bIBaTh HOBOE JJisi ce0s XMMHUYECKOEe 3HAHHUE, MCIOJB3YS JJISl 3TOTO
JOCTYITHBIE UICTOYHUKU HH(pOpMaIuy;
2) 8 YEHHOCMHO-OPUEHMAYUOHHOU Chepe — TPOTHO3UPOBATH, AHAIM3UPOBATh M OLICHUBATH
MOCJIEICTBHS IJIs1 OKpY>KaloIIel cpepl OBITOBOM M MPOU3BOICTBEHHOM JEATEIIEHOCTH YEJIOBEKa,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB;
3) 6 mpy0osoii cghepe — caMOCTOSITEILHO IIAHUPOBATH U IPOBOIUTH XUMUYECKUI IKCIIEPUMEHT,
coOJro1as mpaBmiia 0€30MacHOi pabOTHI C BEIIECTBAMH U JTAOOPATOPHBIM 000PYyI0BaHHEM;
4) 6 chepe guzuueckoii Kynbmypvl — OKa3bIBaTh MEPBYIO TIOMOIIIb IIPH OTPABICHUSAX, 0)KOTAX U
JIPYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMH U JJaOOPATOPHBIM 000PYI0BAHUEM.
JINYHOCTHBIMHM pe3yJIbTaTaMH U3yUEHUS NpeaMeTa « XUMU» ABISIOTCA CIEYIOIINE YMEHUS:
® 0CO3HaBaThb EIMHCTBO U IEJIOCTHOCTh OKPYKAIOLIErO0 MHpa, BO3MOKHOCTH €ro
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JTOCTHXKEHUIN HAYKHU.
® T[IOCTENEHHO BBICTPAUBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHUE: OCO3HABATH
NOTPEOHOCTh M TOTOBHOCTh K CamM000pa30BaHUIO, B TOM 4YHUCIE U B paMKax
CaMOCTOSTENIbHON JEATENbHOCTH BHE IIKOJIbI;
® OICHUBATh JKU3HEHHBIC CHUTYaIlMM C TOYKH 3peHUs Oe3omacHOro oOpasza KU3HU H
COXpaHEHHUs 3/10pPOBbS;
® OLEHUBATh 3KOJOTMYECKUI PUCK B3aUMOOTHOLIECHHUI Y€JI0BEKa U IPUPOJIBL.
e (QopmMHpPOBaTH FKOJIOIMUECKOE MBIIIJIEHUE: YMEHNUE OLIEHUBATh CBOIO JIEATEIbHOCTD U
MOCTYIKH JIPYTUX JIFOAEH C TOUKU 3pEHUsI COXPAHEHHUs OKPYIKAIOIIEH Cpeibl - TapaHTa
JKU3HU U OJIarornoiny4us el Ha 3emIie.
MeranpeaMeTHbIMH pe3yJdbTaTaMH H3yueHUs Kypca «Xumus» sBiserca (OpMUPOBaHUE
YHHMBEpCalIbHbIX YueOHbIX Aeiictuii (Y'Y ]).
Pezynamuenvie YY/I.
®  CaMOCTOATENILHO OOHAPYXHUBATh U (HOPMYIHPOBATH YUEOHYIO IPOOIEMY, ONPEALIIATh
1elb y4eOHO! AesTeIbHOCTH;
® BBIIBUTATh BEPCUU pELICHUs MTPOOIEMBbI, 0CO3HABATh KOHEUHBIM pe3ynbTaT, BIOMPATh
U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEJICTBA IOCTHKEHUS LEIH;
®  COCTaBJIATH (MHAMBHUAYAJIBHO WIN B TPYIIE) MJIaH PELIEHUS MPOOIEMBI;
e paboTas MO IUIaHY, CBEPATh CBOM JEHCTBUS C LEIbI0 U, NMPH HEOOXOAUMOCTH,
UCTIPABIIATH OLIMOKH CaMOCTOSTENIBHO;
e B IMAJIOTe C yYUTEJEM COBEPILIEHCTBOBATH CAMOCTOSATENBHO BEIPAOOTaHHbIE KPUTEPUU
OLICHKH.
Llxonvhoie:
e oOHapyxuBaeT U GopMyIHpyeT yueOHYI0 MpobaeMy MO/ pyKOBOACTBOM YUUTEIIS.
® CTaBUT IIeNb JIEATEIBHOCTH HAa OCHOBE IIOCTABJICHHON MpOOJieMbl M Mpeisiaraer
HECKOJIBKO CITOCOOOB €€ JOCTHKECHHUS.
® CaMOCTOSTENbHO aHAJIM3UPYET YCIOBHUS JOCTHIKEHMsI 1€l Ha OCHOBE Yyuéra
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4e€OHOM MaTepuae.
® [UIAHUPYET PECYPCHI I JOCTUKEHUS 1IeITH.
® Ha3bIBAET TPYIHOCTH, C KOTOPHIMH CTOJIKHYJICS IIPU PELIECHUH 3a/ladyH, U Mpeaaraer
IYTH UX NMPEoJoeHns/ n30eranus B JajbHeHIeH 1esTeTbHOCTH.
B pesyabtare M3yuyeHus: yuyeOHOro mnpeamera «XuMHsS» HAa YPOBHe CpedHero o001uero
o0pa3oBaHus:
BeinycKkHUK HA yriiy0JIeCHHOM YPOBHE HAYYHUTCS:



pacKpeIBaTh Ha IMpHMEpax poJib XMMUU B (OPMHUPOBAHUU COBPEMEHHON HAay4HOM
KapTUHbl MHpa M B NPAKTUYECKOH [EATEIIbHOCTH 4YEJIOBEKa, B3aUMOCBSI3b MEXIY
XUMHEN U JPYTUMHU €CTECTBEHHBIMU HayKaMH;

WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHHE U HBOJIIOLIUIO OPraHUYECKON XUMHMH KaK
HAYK{ Ha pa3JInYHbIX HCTOPUUYECKHX 3Talax ee pa3BUTHS,

YCTAQHaBJIMBaTh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXIy CTPOGHHEM aTOMOB
XUMHUYECKHX DJIEMEHTOB M IEPHUOJUYECKMM HW3MEHEHHUEM CBOWCTB XHMHUYECKUX
3JIEMEHTOB U X COEJUHEHUIN B COOTBETCTBHUHU C MOJOKECHUEM XMMUYECKHUX 3JIEMEHTOB
B [IEPUOIMYECKON CUCTEME;

AQHAIN3UPOBATh COCTaB, CTPOCHME U CBOICTBA BELIECTB, IPUMEHSA IOJIOXKEHUS
OCHOBHBIX XMMHUYECKHX TEOPUH: XUMHUYECKOTO CTPOCHMsI OPraHMYECKHX COEJIMHEHUI
A.M. bytiepoBa, cTpoeHUsI aroMa, XUMHYECKOW CBSI3U, BJICKTPOJIUTUUYECKOU
JMCCOLIMALIMU KUCIIOT U OCHOBaHMM; yCTaHABJIMBATh NPUYMHHO-CIICICTBEHHbBIE CBSI3U
MEXly CBOMCTBAMHU BELIECTBA U €r0 COCTABOM U CTPOEHUEM;

IPUMEHSTH [IpaBUJIa CUCTEMAaTUYECKON MEX1yHApOAHON HOMEHKIIATYphl KaKk CPEeICTBa
pasyInyeHus U UICHTU(UKALIMH BELECTB 10 UX COCTaBYy U CTPOEHHUIO;

COCTaBJIATh ~ MOJICKYJISIDHBIE UM CTPYKTYPHble (OPMYJIbl HEOPraHUYECKUX MU
OpPraHMYECKUX BEIECTB KaK HOCUTeNeH HMH(popMaluM O CTPOSHHM BELIECTBA, €ro
CBOMCTBaX U MPUHAJIEKHOCTU K ONPEACIEHHOMY KJIacCy COEIUHEHMI;

OOBSACHATH HPUPOLY M CIOCOOBI O0pa30BaHUS XUMHYECKON CBS3HM: KOBAJIEHTHOU
(MoNIIpHOM, HEMOJIAPHOM), HOHHOW, METaNIMYeCKOl, BOJOPOAHONH — C LENbIo
olpezesieHUs] XMMUYECKON aKTUBHOCTH BEIIECTB;

XapaKTepru30BaTh (PU3MUECKUE CBOMCTBA HEOPTAHUYECKUX M OPTaHUYECKHUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTh (PU3UYECKHX CBOMCTB BELIECTB OT TUIIA KPUCTAIUINYECKOM
pelIeTKy;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUM XMMHUYECKHUX CBOMCTB IPOCTHIX
BEILIECTB, BOAOPOAHBIX COEAMHEHUM, BBICHIMX OKCUIIOB U THAPOKCU/IOB;

IOPUBOAUTh IPUMEPbl XUMHUYECKUX pEaKLUUi, paCKpBIBAIOLUIMX XapaKTEpHbIE
XUMHYECKHE CBOWCTBAa HEOPraHUYECKUX U OPIaHUYECKUX BEIIECTB U3yUYEHHBIX KJIACCOB
C LIeJIbI0 UX MJCHTU(DUKALUU U O0BSICHEHUS 00J1aCTH IPUMEHEHHUS;

ONPEACIATh MEXaHU3M PEAKIMH B 3aBUCUMOCTH OT YCJIOBUI IPOBEJEHUS PEAKIUU U
IPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAaHUS XMMHUYECKUX PEAKIMIl Ha OCHOBE THIMa
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEareHTOB;

YCTaHaBJIMBATh 3aBUCUMOCTh PEaKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COEAMHEHUI
OT XapakTepa B3aMMHOIO BIIMSHUS aTOMOB B MOJIEKYJIAX C IIEJIBIO MPOTHO3UPOBAHUS
IPOJYKTOB PEAKINY;

YCTaHABIMBAaTh 3aBUCUMOCTb CKOPOCTM XMMHMYECKOM pEaKkIUu U CMELICHHs
XMMHUYECKOTO PABHOBECHSI OT Ppa3IUYHBIX (DAaKTOPOB C LENbI0 ONpeAeTIeHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKHUX MPOIIECCOB;

YCTaHABIMBAaTh T'€HETUYECKYIO CBSI3b MEXKIY KJaccaMd HEOPraHWYEeCKUX H
OpPraHMYECKUX BEIIECTB JJI1 000CHOBAHUS MPUHIMITHAIBHON BO3MOXHOCTH MOJTyYEHHS
HEOPraHMYECKUX U OPraHMYeCKUX COEUHEHHH 3aJaHHOr0 COCTaBa U CTPOEHUS;
No0UpPaTh peareHThl, YCIOBHUS M OIpeNesaTh MPOAYKTHl pEakluid, MO3BOJISIOIINX
peann3oBaTh Ja0OpaTOpHbIE M TNPOMBIIUIEHHBIE CHOCOOBI IMOJYYEHHs BaskKHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

ONpeeNiTh XapakTep Cpeapl B pe3yjibTaTe TUAPOIM3a HEOPraHWYeCKUX U
OpPraHMYECKUX BELIECTB U MPUBOAUTH IPUMEPHI TUAPOJIN3a BELIECTB B MIOBCETHEBHOU
YKU3HU YeJIOBeKa, OMOJIOTMYECKUX OOMEHHBIX MPOLIeccax U MPOMBIIIIICHHOCTH;
NPUBOJIUTH MPUMEPHl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUil B MPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIBHOCTH OPraHU3MOB;

00OCHOBBIBAaTh IPAKTHYECKOE HCIOJIb30BAHUE HEOPraHMYECKMX U OPraHMYecKuX
BEIIECTB U UX peakUUil B IPOMBIIUIEHHOCTH U OBITY;



BBIMOJHATh XUMHYECKMM OKCIIEPUMEHT 110 PpAacClO3HABaHUIO U  IOJYYEHHUIO
HEOPraHUYECKNX M OPraHMYeCKMX BEHIECTB, OTHOCAINUXCA K Pa3IM4YHBIM Kjaccam
COCIMHEHUH, B COOTBETCTBUU C MpaBWJIAaMH U IpueMamMu Oe30macHoil padoThI C
XMMHUYECKMMH BEIIECTBAMU U JIaOOPATOPHBIM 000PYOBaHUEM;

IPOBOJUTh pacueTbl Ha OCHOBE XMMHYECKMX (OpMYyJd M YpaBHEHMM peaxiuii:
HaXO0XKJCHUE MOJICKYJISIPHOM (DOPMYJIIBI OPTraHUYECKOTO BEIIECTBA 110 €T0 IJIOTHOCTH H
MacCOBBIM JIOJISIM 2JIEMEHTOB, BXOZSIINX B €r0 COCTaB, MJIU IO MPOAYKTaM CTOPaHUs;
pacueTbl MacCOBOW JJ0M (MacChl) XUMHUYECKOI'O COETMHEHUS! B CMECH; PACUEThI MAcChl
(0Obema, KoJIMYecTBa BELIECTBA) IPOAYKTOB PEaKLMy, €CJIU OJHO U3 BELIECTB JIaHO B
U30BITKE (MMEET MPUMECH ); paCUEThl MACCOBOM MJIM 0OBEMHOM JI0JIM BBIXO/A TPOIYKTA
peakIMU OT TEOPEeTHMYECKHM BO3MOXKHOI'O; pacyeThl TeruioBoro 3¢ddexra peakuuy;
pacueTbl OObEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHUX PEaKLUAX; PacueTbl MACChI
(oObema, KoIMUYEeCTBa BELIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO U3 BEUIECTB JaHO B
BHJIE PACTBOPA C OIPEIEIECHHON MaCCOBOM JI0JIEW paCTBOPEHHOI'O BELIECTBA;
UCIIOJIb30BaTh METOJAbl HAy4YHOI'O II03HAHUS: AaHAJU3, CHHTE3, MOJIEIMPOBAHUE
XMMHUYECKHX MPOLIECCOB U SIBIEHUI — IIPU peIIeHUH yu4eOHO-NUCCIIe0BATENbCKUX 3a1a4
[0 W3YYEHHWIO CBOMCTB, CHOCOOOB IIOJNyYeHHsS] W PACHO3HABAHUS OPTraHUYECKUX
BELIECTB;

BJIAJICTh MpaBUWIaMU 0E30IaCHOIO OOpPALIEHUS C €AKUMH, TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBON XHMHUU;

OCYIIECTBIISITh TOUCK XUMHUYECKOW MH(OpMAIMK 110 Ha3BaHUAM, HIEHTH(UKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BELECTB;

KPUTUYECKH OLEHMBaTb M  HMHTEPIPETUPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
cCoJepXKallylocs B COOOIEHUSX CpPEIACTB MaccoBOM HH(OpManuu, pecypcax
WuTepHeTa, HaydyHO-TIONMYJSPHBIX CTaThsIX C TOUKHM 3pPEHHUS] €CTECTBEHHO-HAay4HOU
KOPPEKTHOCTH B IIEJSAX BBIABICHHUS OIIMOOYHBIX CYXICHUH M (HOpMUpPOBaHMS
COOCTBEHHOM ITO3ULIMY;

YCTaHABJIMBATh B3aMMOCBSI3U MEXNy (aKTaMH U TEOPHEH, MPUUMHON U CIEICTBUEM
OpU aHaiu3e MpPOOIEMHBIX CUTyallMd M OOOCHOBAHWM NMPUHUMAEMbIX pEIIEHUH Ha
OCHOBE XMMHUYECKUX 3HAHMUIL;

IPEJICTaBIIATh IYTH PELIEHUs INI00ANbHBIX TPOOJIEM, CTOAIIUX MEepe] YETIOBEUECTBOM,
U TEPCIEKTUBHBIX HANpPAaBICHUI PAa3BUTUS XMMHYECKUX TEXHOJOIHMM, B TOM YHUCIIE
TEXHOJOTHMIl COBPEMEHHBIX MATE€pHAIOB C PA3JIMYHOW  (PYHKIHMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HCTOYHHUKOB CBIPbs, IEPepabOTKH U YTUIIM3ALUU TPOMBIIIIEHHBIX U
OBITOBBIX OTXOJIOB.

BbIHyCKHI/IK Ha yl".]'lyﬁ.]'leHHOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYIUTHCH:

q)OpMy.]'II/IpOBaTI) oCJb HCCICOOBAHHA, BBIJIBUTATh U HPOBCPATH SKCICPUMCHTAIBHO
TUIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, MX
CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEaKLIUU, O XapaKTepe U MPOAYKTaxX pa3IuyHbIX
XMUMHYECKUX PeaKIHi;

CaMOCTOSITENIbHO IJIAHUPOBAaTh W IMPOBOJUTH XHMHYECKHE HKCHEPUMEHTBHI C
coOnrofeHreM TpaBui 0Oe30omacHOM pabOThl C BEIHIECTBAMU M J1a0OpaTOPHBIM
o0opynoBaHueM;

UHTEPIPETHPOBATH JAHHBIE O COCTABE M CTPOCHUHU BEIIECTB, MOJYUYEHHBIE C TOMOIIIBIO
COBPEMECHHBIX (i)I/I3I/IKO-XI/IMI/I'-IeCKI/IX METOAO0B,

OIMMUCBIBATH COCTOAHUE OJJICKTPOHA B aTOMC Ha OCHOBE COBPEMCHHBLIX KBAHTOBO-
MEXaHUYECKUX MPEACTABICHUH O CTPOCHMHM aTroMa JUIs OOBSICHEHHUS pPE3y/IbTaTOB
CTHEKTPAIBHOTO aHAJIN3a BEIICCTB;

XapaKTepU30BaTh POJb a30TOCOMACPKANINX TETEPOIHMKINICCKUX COCTUHEHUN W
HYKJICMHOBBIX KUCJIOT KaK BaKHEHUIINX OMOIOTHYECKH aKTUBHBIX BCIICCTB,



® [POTHO3UPOBATH BO3MOXKHOCTH TPOTEKAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIHid, JIe)KAIIMX B OCHOBE TIPUPOIHBIX M MMPOU3BOICTBEHHBIX MPOIIECCOB.

OcHoBHOIi hopMoOii OpraHu3anuu y4eOHOro npouecca sBisieTcs KIIaCCHO-ypOoYHas cuctema. B
Ka4eCcTBE JOIMOJHUTEIBHBIX (OPM OpraHU3aIlKu 00pa30BaTEIBHOrO MpOIecca HCHOIb3YeTCs
CUCTeMa KOHCYJIbTAI[MOHHON MOAIEPKKH, MHINBUYaTbHBIX 3aHATHI, CAMOCTOSITeNIbHAs paboTa
YUYAIIUXCSI C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH.
[Ipeobnanaromeir  GopmMoii  KOHTPOJS BBICTYMAIOT TMHCHMEHHBIH (CaMOCTOSATEIbHBIC U
KOHTPOJIbHBIE Pa0OThI) U YCTHBIN onpoc (cobece1oBaHue), TECTUPOBAHHME.



Conep:xkanue nporpammbl. 10—11 kiaacebl. Yriy0JeHHbIi YPOBEHb.
Oprannyeckas xumus. 10 kaace
(5 g B Hepemo Bcero 175 4, u3 HUX 15 4 — pe3epBHOE Bpemsi)
Bgenenue (9 u)

IIpeamer opranuveckoii XumMuu. OCOOCHHOCTH CTPOCHHMS M CBOWCTB OPraHUYECKHX
COCIMHEHUH. 3HAUYCHUE U POJIb OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U B KU3HU
obmiectBa. Kpatkuil ouepk MCTOpUM pa3BUTHUSA OpraHU4eckord XuMuM. [IpeAanocsuiku co3gaHus
TEOPHH CTPOCHHSI: TEOPUS PAIUKAIIOB M TEOpHUs THIIOB, paboThl A. Kekyne, O. @panknanna u A.
M. byrnepoBa, che3n Bpadeil u ecrectBoucnbiTaresneil B r. Ilneliepe. OCHOBHBIE MOJOKEHUS
TEOpUU CTPOEHUSl OpraHUYeckux coenuHeHuil A. M. ByrnepoBa. XuMudeckoe CTpOEHHE U
CBOICTBa OpraHuyeckux BemiecTs. M3oMepus Ha mpuMepe H-OyTaHa M n300yTaHa. DJIEKTPOHHOE
001ako U opOuTanb, UX (GOPMBIL: S- U p-. DIEKTPOHHBIE U IEKTPOHHO-Tpadudeckre HopMyIibl
aToMa yriepoja B HOpMajJbHOM U BO30YXJIeHHOM cocTosiHUsIX. KoBajieHTHas XxuMudeckas CBs3b
U ee pasHOBUAHOCTH: G- U ©-. O6pazoBanue mosekyn Ho, Clz, N2, HCI, H20O, NH3, CH4, CoHg,
C2Ha. Bonopoanas csse. O6pazosanue nonos NHs" u H3O*. CpaBHeHrE 0OMEHHOIO ¥ JJOHOPHO-
aKLIENITOPHOTO MEXaHU3MOB 00pa30BaHuUs KOBAaJEHTHOH CBsA3U. [lepBoe BaleHTHOE COCTOSIHUE —
Sp-ruGpuaM3aMs — Ha TPHMEpEe MOJEKY/Ibl MeTaHa M JIPYrHX alKaHoB. BTopoe BaneHTHOE
coCTOsHHE — SP>-THOpUAM3alUs — Ha TIPHUMEPE MOJEKYJIbl JTHJIEHA. TpeTbe BaJeHTHOE
COCTOSTHUE — SP - THOpUAM3AINS — Ha MpUMepe MOJIEKYNbl alleTuieHa. ['eoMeTpus Moiaexyn
ATUX BEIIECTB M XapaKTEPUCTHUKA BHUJIOB KOBAJCHTHOW CBA3U B HuX. Mojens ['mmnecnn s
OOBSCHEHUS! B3aMMHOTO OTTANKUBAHWUS TUOPUIHBIX OpOMTANel W WX PaCHOJIOKEHUS B
IPOCTPAHCTBE C MUHUMYMOM 3Hepruu. [lemoncrpauuu. Kosnekius opraHM4ecKHX BEILECTB,
MaTepuanoB u uzaenuit u3z Hux. Monaenu mosiekyn CHs u CH3OH; C2H2, CoHs u CeHe; H-OyTana
U n300yraHa. BzanmopelicTBre HaTpus C ITAHOJIOM U OTCYTCTBUE B3aUMOJEHCTBUS C AUITUIIOBBIM
a¢upom. Kostekuusi moiaumepoB, MPUPOIHBIX U CHHTETHUECKUX KaydyKOB, JIEKAPCTBEHHBIX
npenaparoB, kpacuteneit. 1llapoctepikHeBbie 1 00beMHbIe Moaenu Mojekyn Hz, Clo, N2, H20,
CHs4. IapocrepxxueBbie U oobemubie monemu CHa, CoHs4, CoHz. Mopmens otrankuBanus
TUOPUAHBIX OpOUTANIeH, BBIMOJIHEHHAS C TIOMOIIbIO BO3AYIIHBIX IIAPOB.

TpeGoBanus K yPOBHIO NOATOTOBKH 00y4AIOIINXCSH
IIpeameTHbIC
Ymers:
e HCIOJIb30BaTh IPHU XapPaKTEPUCTUKE OPTraHUUECKUX BEIIECTB IMOHSITHS «OpraHuyecKast

XUMUS, «IIPUPOJIHBIE, HCKYCCTBEHHBIE M CHHTETHUYECKUE OPTaHUYECKUE COSTUHEHUSY,

e OTJIMYATh OCOOEHHOCTH, XapaKTEPHU3YIOIINE OPTAaHUUECKHUE COSTUHEHHUSI.
MeTtanpeameTHsie
Ymers:

e CTPOWUTH JOTHUECKUE LIENHU PaCCyKICHUI;

e  CaMOCTOSTENHHO (HOPMYIHUPOBATH MO3HABATEIHHYIO LIE€b U CTPOUTH CBOH JCHCTBHS B

COOTBETCTBUHM C HEW;

e  COCTaBJIATH IUJIAH JEHCTBUM;
e  ONpENeNsITh 3HAUEHUE U POJIb OPIraHUYECKON XUMUH.
Tema 1. CTpoenue u k1accu(puKaUsA OPraHUYecKuX coenHenni (154)

Knaccudukanus opraHM4ecKMX COEIUHEHHUI MO CTPOCHHUIO «YTJIEPOJHOTO CKEJIeTax:
AIUKINYecKue (alKaHbl, ANKEHBI, ANKUHBI, AlTKaJUEHbI), KapOOUMKINYeCKHe (IIUKIOAIKAHBI U
apeHbl) u  rerepouukinyeckue. Kmaccupukanuss — OpraHM4ecKMX — COEIUHEHHH 10
(GYHKIIMOHATIBHBIM TPYIMIaM: CHOUPTHI, (PEHONBI, MpocThie A(GUPHI, albAETUbI, KETOHBHI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(UPHI.

Homenknarypa TpuBuanbsHas, panuonanbias 1 MIOITAK. PannonansHas HOMEHKIATypa
kak mnpenmectBeHHUK HoMmeHkiatypbl MIOIIAK. [lpunnunsr  oOpa3oBaHus Ha3BaHUU
oprannyeckux coequnenuit no MIOITAK: 3amenienusi, poioHa4alIbHON CTPYKTYPBbI, CTAPIIMHCTBA
XapaKTepUCTUUECKUX TpyIil (ay1paBUTHBIN TOPSIOK).

CtpyKkTypHass M30MEpHUsi U €€ BHUIbI: M30MEPHUsS «YIJIEPOJHOIO CKEJEeTa», HU30Mepus
MOJIOKEHUS (KpaTHOM CBSI3M M (YHKIUMOHAJIBHOW TpPYIIBI), MEXKIAccoBas H30MEpHS.



IIpocTpaHcTBeHHass M30MEpHUsT U €€ BUABL: T'€OMETpUYECKas W OnThyeckas. buomorunueckoe
3HaueHUE ONTHYecKoW wu3omepuu. OTpakeHHe OCOOCHHOCTEH  CTpPOEHHUS  MOJEKYI
F€OMETPUUYECKUX U ONTUYECKUX U30MEPOB B UX HA3BAHUSAX.

JMemoncrpanmuu. OOpa3ibl MpPEACTaBUTENCH pa3IUYHBIX KJIACCOB OPTaHHYECKUX
COEIMHEHUI M IIapOCTep>KHEBblEe WM 00beMHbIE Mozenu ux mojekyn. Tabmuisl «Ha3Banue
AJIKaHOB M AQJIKWIbHBIX 3aMecTutesiein» U «OCHOBHBIE KJIACChl OPraHUYECKUX COCIMHEHHI.
[[TapocTepkHEBBIE MOAEIN OPTAHUYECKUX COCAUHEHUN Pa3IuyHbIX KJIAacCcoB. MoJienu MOJIeKy
M30MEPOB Pa3HbIX BUJIOB U30MEPHUU.

TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4aK0IIMXCS
IIpeamerHbIe

YMmeThb:
e  HA3BIBaTh OCHOBHBIC MOJIOKCHUS TEOPUHU CTPOCHHUS OPTaHUYECKUX COCTMHCHUM;
e  HCIOJIb30BaTh MOHATHS: «BAJIEHTHOCTDY, «YTJIEPOJIHBIN CKEIIET», «TOMOJIOTHUS;
e  HA3BIBATh BUJI CBSI3U B OPraHUYECKHUX BEIIECTBAX.
MeTtanpeameTHsle
YMmeTh:
° BI)I6I/IpaTI) CMBICJIOBBIC CAMHUIIBI 1 yCTaHaBJII/IBaTB OTHOLICHUS MC)KI[y HUMU,;
e ONpENENATh MOCIEI0BATENLHOCTh IPOMEKYTOUHBIX LIEJIeH ¢ yUeTOM KOHEYHOTO
pe3yabTarta;
e HMHTErPUPOBATHCS B KOJUIEKTHB, YUUTHIBAS HAIMYKME IPYTHX TOUYEK 3pPEHUS HA PEIlIeHUs
IIOCTaBJIICHHOM 3a7a4H.

Tema 2 XHuMHYeCcKHe peaKliii B Oprannyeckoi xumuu (10 u)

[lonsiTe 0 peakuusx 3amenieHus. ['aJOreHHMpoBaHHE AJIKAHOB U ApPEHOB, IEIOYHOU
TU/IPOJIN3 TaJIOT€HATKAHOB.

[lonsiTue o peakuusx npucoeauHeHus. [wapupoBaHue, T'UAPOTATIOTEHUPOBAHUE,
rajloreHrpoBaHue. Peakuuu noaumepusanyy U MOJUKOHICHCALINH.

[TonsTe o peakUUsIX OTUICTUICHUS (IMMHHHUPOBaHM). JleruapupoBaHue ajaKaHOB.
Jerugparanus couproB. JlernapoxiopupoBaHHe Ha IpUMeEpe rajoreHankaHoB. llonsarue o
KPEKHHTE AJIKAHOB U JIENIOJMMEPHU3ALIUH TTOJTMMEPOB.

Peakiuum nzomepuzamum.

'oMomUTUYECKHIT M TETEPONMTUYECKUN pa3pblB KOBAJICHTHOM XHMHUYECKOW CBS3H;
o0pa3oBaHME KOBAJEHTHOM CBSI3M MO JOHOPHO-aKIENTOpHOMY MexaHusmy. [lonstue o
Hykneopune u snektpodwmie. Kiaccudukanms peakuuii Mo THUIY pearupyrolliux YacTHUIl
(HykieoduabHbIe U 37EKTPOUIbHBIE) U MPUHIUIY U3MEHEHHUs COCTaBa MOJIEKYNbl. B3anmHoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OpraHUYEeCKHUX BellecTB. HIYKTUBHBIN U Me30MepHBIH 3 (EeKTHI.
IIpaBnno MapkoBHUKOBA.

Pacuernbie 3agaum. 1. BrlumciieHune BbIXOJa MNPOAYKTa PEAKLUUU OT TEOPETUYECKH
BO3MOKHOTO. 2. KoMOMHMpOBaHHbIE 3a/1a4H.

JemoncTpanuu. B3peiB cmecu MertaHa ¢ xjiopoMm. ObeciBeunBaHue OpOMHON BOJIBI
sTuieHOM U anetwieHoM. [lomyuenue denonodopmanbaerumnoit cmombl. [lenonumepusanus
nonudTwieHa. [lomydenne stuneHa u staHona. KpekuHr kepocuHa. B3peIB rpemydero rasa.
['openue Merana WM NponaHoOyTaHOBOW cMecH (U3 ra3oBoi 3akuranku). B3psiB cMecn MeraHa
WJIU TIPOIIaHOOYTaHOBOM CMECH C KHUCIOPOJIOM (BO3TYyXOM).

TpeOoBaHKs K YPOBHIO NOATOTOBKH 00Yy4YAKOLIUXCS
IIpeamerHsbie

Ymers:
(] Ha3bIBAaTb OCHOBHBLIC ITOJIOKCHUSA TCOPHUH CTPOCHHUA OPraHNYCCKUX COG}IHHGHHﬁ;
e  HCIOJIB30BATh IOHATHUSA: «BAJICHTHOCTDY, «YTJIEPOJHBIN CKEIIET», «TOMOJIOTHUA;
(] Ha3bIBaTh BUJ CBA3H B OPraHUYCCKHUX BCIICCTBAX.

MeranpeamerHble

Ymers:
e  BBIOMPATH CMBICIOBBIC €IUHHIIBI U YCTAaHABIUBATh OTHOIICHUS MEX/1y HUMHU;



e  OMNpENENAThH MOCIEIOBATEIHFHOCT MPOMEXYTOYHBIX 1EJIEH C Y4ETOM KOHEUHOT'O
pe3ynbTaTa;
WHTETPUPOBATHCS B KOJUICKTHB, YYUTHIBasg HAJIMYHME APYTHX TOYEK 3PEHUS HA PEIICHHS
IMOCTaBJIICHHOM 3a1auH

Tema 3. YrueBoaopoasl (36 u)

[TonsiTue 06 yrieBoaopoaax.

Ilpupoonvie ucmounuxku yeneeo0opooos. Hedptb u ee mpombllUIeHHAs NepepadoTKa.
®pakimoHHas TNEPEroHKa, TEPMUYECKUN M KaTAIUTHYECKUM KpekuHr. [Ipupoanbiii ras, ero
COCTaB M IPAKTUYECKOE HCHOJb30BaHuEe. KameHHbI yronb. KOKCOBaHHME KaMEHHOIO VYIJIA.
[TpoucxoxaeHne MPUPOAHBIX HCTOUYHUKOB YIJIEBOIOPOAOB. Pudopmunr, amkumupoBaHue u
apomaru3anusi HEPTENPOAYKTOB. DKOJOTHYECKHE aCHEKThl J00bIYM, NepepadoTKu U
UCIIOJIb30BaHUS MOJIE3HBIX HCKOMAEMBbIX.

Ankanwt. I'omonorudeckui psia u oomas hopmyna ankanoB. CTpoeHHE MOJIEKYIIbI METaHa
U Ipyrux ankaHoB. M3omepus ankaHoB. dusnueckue CBOWMCTBA alkaHOB. AJIKaHbI B MPHUPOJIE.
[TpoMbINIICHHBIE CIIOCOOBI TMOJIYYCHUS: KPEKUHT aaKaHOB, (paKIMOHHAs IEeperoHKa HedTu.
JlaboparopHble crocoObl MOMYYEHHs aJKaHOB: CHMHTE3 Bropia, nexkapObokcuilupoBaHue coliei
KapOOHOBBIX KHCJIOT, THIPOIHM3 KapOuaa amomunus. Peaknun 3amemienusi. ['opeHne aakaHOB B
pa3MYHBIX yCHOBHSX. TepMuyeckoe pas3okKeHHe ajakaHoB. M3oMepu3aiusi allkaHOoB.
[IpumeneHue ankaHoOB. MexXaHU3M peakUUU PpPaJUuKaJbHOIO 3aMEIlEHus, €ro CTajluu.
[IpakTHyeckoe HCMHOJIb30BaHUE 3HAHHM O MexaHu3Me (CBOOOIHO-paMKAIbHOM) peakluid B
npaBujaX TEXHUKHU 0€30MMaCHOCTH B OBITY U HA IPOU3BOICTBE.

Ankenwt. I'omonornyeckuit psin u obmas Qopmyna ankeHoB. CTpoeHUE MOJIEKYIBI
TWJIEHA M JpYrMX aJKeHoB. l3omepus ankeHOB: CTPYKTypHas U HPOCTPAHCTBEHHAS.
Homenknarypa u gu3udeckue cBoicTBa ankeHOB. [loydyeHne STUIEHOBBIX YTIEBOIOPOAOB M3
QJIIKaHOB, TaJOTeHANIKAaHOB U cupToB. [lonspusanus n-cBA3M B MOJIEKYJIaX aJIKeHOB Ha MpUMEpe
nponena. [loustue 06 naayktuBHOM (+1) addexre Ha mpumepe MOIEKybl TporeHa. Peakiun
NpUCOEANHEHUs (TaJlOTeHUPOBaHUE, TUIPOTaIOTEHUPOBAHUE, TUApATAllUs, THUIPUPOBAHHE).
Peakuuu okucienus u noauMepusaly alkeHoB. [I[puMeHeHne alkeHoB Ha OCHOBE MX CBOWCTB.
MexaHu3Mm peakiuu 3IeKTpOoPUIbHOrO mpHcoenauHeHus: K ankeHam. OKHCIeHHE allKeHOB B
«MSITKHX» U GKECTKHX» YCIIOBHUSX.

Ankunpr. T'omonoruueckuil psn ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJIEKYIIbI
aneTwieHa M JOpyrux ainkuHoB. M3omepus ankuHoB. HoMmeHknatypa aneTHJIEHOBBIX
yrieBoaopoaoB. llomydyeHue ankWHOB: METAaHOBBIM M KapOWIHBIN crocoObl. duznyeckue
CBOICTBa anKuMHOB. Peakuuu NpUCOENIMHEHUS: TaJOreHUpPOBaHHE, THUIPOraJoreHUpPOBaHUE,
ruapatanus  (peakuuss KydepoBa), runmpupoBanue. Tpumepusanus ametuieHa B O€H30I.
[Tpumenenue ankuHoB. OkucaeHne ankuHOB. OcoOble CBOWCTBAa TEPMUHAIBHBIX AJIKUHOB.

Ankaouenvr. OOmas ¢dopmyna ankagueHoB. CtpoeHue MoJekyna. M3omepus u
HOMEHKJIaTypa ajkaaueHoB. Du3znueckue CBOMCTBA. B3anMHOE paclonokeHHe n-CBsi3ed B
MOJIEKyJaxX aJKaJAMEeHOB: KyMYJIMPOBAHHOE, CONpsIKEHHOe, H3oaupoBaHHOe. OcobeHHOCTH
CTPOCHHS COMNPSIKEHHBIX aJIKaJME€HOB, UX MOJy4YeHHE. AHAJOTUS B XHMHUYECKHMX CBOWMCTBAX
AJIKEHOB M ankaaueHoB. [Tonumepusanus ankaaneHoB. HaTypanbHbIN U CHHTETUYECKHI KaydyKH.
Bynkanuzanust kayuyka. Pesmna. Paborer C.B. JlebemeBa. OcoOEHHOCTH peakiui
IIPUCOEANHEHNS K aJIKaJUEeHaM C CONPSHKEHHBIMU T-CBA3SIMHU.

Huknoankaner. 1loHATHE O LUKIOAIKAHAX M UX CBOWCTBAaX. ['OMOJIOrMYECKHH psAx U
obmmas popmyna ruknoankanos. Hampspkenne nukina B CsHe, C4Hg 1 CsHio, kondopmarun CeHiz.
W3omepust nMKiIOankaHoB (IO «YTJIEPOJHOMY CKENeTy», YuUC-, MPAHc-, MEKKIACCOBas).
XVMHUYECKHE CBOMCTBA LMKJIOAIKAHOB: TOpPEHHE, DPA3JIOKEHHE, PaJUKaIbHOE 3aMEIICHUE,
n3omepuzarus. OcoOble CBOMCTBA ITUKIIONPOIIaHa, IUKIO0yTaHa.

Apenwl. beH3on kak npejacraBuTenb apeHoB. CTpoeHue MoseKybl Oenzona. ConpsikeHue
n-cBsizeil. M3oMepusi 1 HOMEHKJIaTypa apeHOB, WX ToyydeHue. ['omosorun OeH3ona. BrusiHue
OOKOBOM LIeNH Ha MEKTPOHHYIO MJIOTHOCTh COMPSKEHHOTO 7T-00J1aKa B MOJIEKYJIaXx TOMOJIOTOB
OeH301a Ha TpUMEPE TOJTyoJ1a. XMMUYECKHE CBOMCTBA OeH301a. Peakiinu 3aMenieHus ¢ ydacTueM



OeH3o0Jla: TaJIOTEHUPOBaHME, HUTPOBaHWE U ankuinupoBaHue. [IpuMmeHeHue OeH30/Ia U €ro
roMmoJioroB. PajukanpHoe xyopupoBaHue OeH301a. MeXaHu3M U yCIOBUS NMPOBEICHUS PEaKIiu
paauKanbHOTO XjopupoBaHus Oenzona. Karamutuueckoe ruapupoBanue OeHzosna. MexaHusm
peakuuii 3MeKTPO(YUIBHOTO 3aMEIIEHUs: TaJOreHUPOBAHUS W HUTPOBAaHUS OCH30J7a M €ro
romosioros. CpaBHEHHUE peaKIIMOHHON CITOCOOHOCTH O€H30J1a U TOJyoIa B pEaKUsiX 3aMEIIeHHUS.
Opuenrtupytouiee aeiictBue rpynmsl arToMoB CH3— B peakuusax 3aMelleHus ¢ y4aCTHEM TOIYOJIa.
OpuenranTtsl | u |l poga B peakiusax 3aMerieHus ¢ yuacTueM apeHoB. Peakiiuu OOKOBBIX Lemnei
IKHIIOCH30JI0B.

Pacyernble 3amaum. 1. HaxoxneHue wmoseKyasipHOM (HOPMYIbI OPTraHUYECKOTO
COeMHEHUs 1Mo Macce (00beMy) IPOAYKTOB cropanus. 2. HaxoxxaeHne MoJeKyasspHOi HopMyIibl
BEIIECTBA M0 €ro OTHOCUTEIbHOW IJIOTHOCTH M MAacCOBOIl J0J€ 3JIEMEHTOB B COCMHEHUSX. 3.
Kom0OuHMpoBaHHbIE 3a1a4H.

Jemoncrpanuu. Komnekuus «[Ipupoanble MCTOUHHUKH YriaeBOIOpoaAoB». CpaBHeHHE
IPOIIECCOB TOpeHust He(TH U IPUPOAHOTO ra3a. OOpa3oBaHue HEPTIHOM IUIEHKU HA TOBEPXHOCTH
Bojbl. Karanutuueckuii kpekunr napaduna. PactBopenue mapapuna B OEH3MHE U HCHapeHUE
pactBoputenss u3 cMmecu. [lnaBnenwe mapaduHa W €ro OTHOLIEHHE K BojJe (pacTBOpPEHHE,
CpaBHEHME IUIOTHOCTEH, cMmauuBaHue). Pasnenenne cmecu O€H3WH — BOJa C IOMOIIBIO
JIEIUTENBHOW BOPOHKHU.

[Toyuenue MeTana U3 aneTaTa HaTpHs U THAPOKCHU]IA HATpUs. MoJeNn MOJIEKYJT alTKaHOB
— IIapocTep:KHEBbIe U 00beMHBIC. [ OpeHne MeTaHa, MpornaHoOyTaHOBOW cMmecH, mapaduHa B
yCIOBUSAX M30BITKA UM HEJOCTaTKa KUcCiopoaa. B3peiB cMecu merana ¢ Bo3ayxoMm. OTHOIIEHHE
MeTaHa, MpPONaHOOyTaHOBOM cMmecH, OeH3uHa, mnapadpuHa K OpPOMHOW BOAE U PACTBOPY
nepMaHraHata Kajiusg. B3pbIB cMecM MeTaHa U XJIOpa, WHUIMHPYEMbIH OCBEIEHUEM.
Boccranosnenue okcuna menu (I1) mapadunom.

[apocTtepkHeBble U 00BEMHBIE MOJETH MOJEKYJT CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX
U30MepoB ankeHoB. OO0beMHbIE MOJAETH MOJIeKYd ankeHoB. llomyueHue 3TeHa M3 3TaHOIA.
ObecuBeunBanrue 3TeHOM OpoMHOI Bozbl. OOeclBeuMBaHHWE 3TEHOM pacTBOpa IepMaHraHaTa
kanusi. ['openue sTeHa.

[Tomyyenue anerwieHa U3 kapOuaa xanbiusa. Ousznueckue cBoiicTBa. B3zaumoneiictue
areTuiieHa ¢ OpoMHOI Bojoil. B3anmmoseiicTBue aneTusieHa ¢ pacTBOPOM NEepMaHraHaTa Kausl.
['openue anerunena. Bzanmoseiictere ameTuiieHa ¢ pacTBOPOM COJIM MEU WM cepedpa.

Mogenu (1apoctepKHEBbIE U 00bEMHBIE) MOJIEKYJT AJIKAJUEHOB C PA3JINYHBIM B3aMHBIM
pacnosoxkeHueM m-cBsized. [lemonmmmepusanms kayuyka. Mopenu  (IIapocTEp)KHEBbIE U
00BbEMHBIE) MOJIEKYJl aJKaJWEHOB C PA3IUYHBIM B3aUMHBIM DPACIOJOXKEHHEM T-CBS3€il.
Koarynsust MiIedHOTO COKa KaydyKOHOCOB (MOJIOYasi, OJTyBAaHYMKOB WU (PUKYCa).

[ITapocTepkHEBBIE MOJAENN MOJIEKYJ] LHMKJIOAJIKAaHOB M ankeHoB. OTHoleHue
LUKJIOT€KCaHa K pacTBOPY IepMaHraHara Kajausi 1 OpoMHOI BoJe.

[TapocTepkHeBbIe U 0OBbEMHBIE MOIETN MOJIEKYJI OEH301a U ero roMmoJioroB. Paznenenue
C MTOMOMUIBIO JIEIUTEILHOW BOPOHKH cMecH OeH3011 — Bojia. PacTBopeHune B 6eH30J1€ pa3IMuHbIX
OpPraHMYeCKHUX M HEOPraHWYECKHUX (HalpHMep, cepbl) BEIECTB. DKCTPAarupoBaHue KpacuTesel u
JIpYTuX BeEUIeCTB (Hampumep, KojAa) OEH30JI0M U3 BOJHBIX pacTBOpoB. ['opeHue OeHzoua.
OtHomenne OeH30jla K OpOMHOM Boje M pacTBOpy NepMaHraHara kaiaus. IlomdydeHue
HUTpoOeH30ia. ObeciBeUMBaHNE TOIYOJIOM IMOJAKHUCIEHHOTO PAacTBOpa NMEpMaHraHaTa Kalus U
OpOMHOIi BOJBI.

JlaGoparopubleonbiThl. 1. [locTpoeHne momeneld Monekyn ankaHoB. 2. CpaBHeHHe
IUIOTHOCTH MU CMELIMBAEMOCTH BOJbI U yrieBonopoaoB. 3. IloctpoeHue mozeneil MOJNEKys
ankeHoB. 4. OOHapyxeHHe ajdkeHOB B OeH3mHe. 5. IlomydyeHue aneruiieHa W €ro peakiuu ¢
OpOMHOI1 BOIOH U PacTBOPOM NEpMaHTaHaTa Kajusl.

IIpakTuyeckue padorpl. 1. KauecTBeHHBIH aHaIW3 OpPraHUYECKUX COECTUHEHUH. 2.
YrneBoaopoibl
TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4aK0IIMXCH
IIpeamerHsbie

YMmerh:



e BaXXHEHIIME BEIECTBA: METaH, dTHJIEH, alleTUJICH, IIaCTMACChl, Kay4yKu, OEH30J1 IO

MEXIYHAPOAHOU HUIIN «TPUBUAIBHON» HOMEHKIIATYype;

e  XapaKTEpU30BaTh CTPOCHUE U XMMUYECKNE CBOMCTBA U3yUYEHHBIX OPTaHMYECKUX

COCIMHECHU;

e  OOBSCHATH 3aBUCUMOCThH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHUS;

e  ONpPEENATh NPUHAMIEKHOCTh K PA3IMYHBIM KJIacCaM OPraHUYECKUX COEIUHEHUM.
MeTanpeameTrHbie
Ymers:

e BBIICNATH U GOPMYIUPOBATH MIPOOIIEMY; CAMOCTOSITEILHO COCTABIIATH AITOPUTM

JESATENIbHOCTH NPU PELIEHUH ITPOOIIEMBI;

e CIMYATh CBOM JICHCTBUS C 3TAJOHOM H, TP HEOOXOAUMOCTH, BHOCUTH KOPPEKTHUPOBKH;

IIPOBOJIUTH CAMOOLICHKY CBOMX 3HAHUN U YMEHMIA;

e  AHAJIM3UPOBATH OOBEKTHI, BBIIETSS CYLICCTBEHHbIC IPU3HAKU
e IPEACTaBIATh KOHKPETHOE COAEPKAHUE U MIPEACTABIATH €r0 B YCTHOW U IMCbMEHHOMN
dbopwme.

Tema4 Cnouptsl u penouast (14u)

Cnupmui. CoctaB u kjaccudukanus crouptoB. M3omepus crnupToB (MOJIOKEHHE
TUAPOKCUIIBHBIX TPYII, MEXKJIaccoBas, «YyIJEpOJHOro ckeneray). Puznueckue CBOMCTBA
CIUPTOB, UX MoNydyeHue. MexmonekynsipHas BOAOpPOoaHas CBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI MOJIEKYJI CIIUPTOB. XHWMHYECKHE CBONCTBA CIIMPTOB, OOYCIIOBJICHHBIC HAIHYHEM B
MOJIEKYJIaX THAPOKCWIBHBIX TPYII: 00pa3oBaHHWE aJKOTOJSITOB, B3aUMOJECHCTBHE C
raJIOrT€HOBOJIOPOAAMH,  MEXMOJIEKYJSIpHasT W BHYTPUMOJIEKYJIIpHas  Jlerujparanus,
sTepuduKaIys, OKIUCIEHUE U JeruaApupoBaHue cnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX
cnuptoB. KauecTBeHHass peakuysi Ha MHOIOATOMHbIE CIMPTHL. BaxHeiliue npeiacraBUTENn
crnupToB. PU3MONOTMYECKOE ACHCTBUE METAHOJA M 3TaHOJA. AJIKOTOJIM3M, €ro MOCIEACTBUSL.
[TpodunakTrka ankoronusma.

Denonvt. Denod, ero Gu3nMUECKUEe CBOMCTBA U TIOJydYeHHE. XMMUYECKHUE CBOMCTBA (peHoma
Kak QyHkuus ero crpoenus. KuciaoTHele cBoiicTBa. B3anmmHoe BiMsiHME aTOMOB M TpyHI B
MOJIEKyJlaX OpraHWYeCKHX BemiecTB Ha mnpumepe ¢enona. [lomukonneHcanus ¢enoma c
dopmanbaerugom. KauecrBennas peaxius Ha ¢enon. [Ipumenenue denona. Knaccudukanus
¢enonoB. CpaBHEHHE KHUCIOTHBIX CBOMICTB BEIECTB, COAEPKAIIMX TMIPOKCUIBHYIO TPYIIY:
BOJIbl, OJTHO- M1 MHOTOATOMHBIX CIIUPTOB, (eHosa. DIeKTpOPUIbHOE 3aMelleHne B O€H30JbHOM
kosblie. [IpumMeHenrne npon3BoJHBIX QeHoa.

Pacyernblie3agaun. BeruuciaeHus no TepMOXMMUYECKUM YPABHEHUSIM.

JemoncTrpanuu. ®usnueckue CBOilcTBa »3TaHosa, mponaHoja-1 u  Oyranosna-1l.
[IapocTepkHEBbIE MO/IETH MOJIEKYI H30MepOB ¢ MoseKysapHbIMU popmynamu C3HsO u C4H100.
KonnuecTBeHHOE BBITECHEHME BOJOpoAa W3 cnupTra HaTpueM. CpaBHEHHE peakluil ropeHus
ATUJIOBOT'O ¥ IPOIMIJIOBOTO CIIMPTOB. CpaBHEHHE CKOPOCTEN B3aUMOIEHCTBUS HATPHSI C ITAHOJIOM,
npoma”ojgom-2, riumnepuHoM. [lomydenue mnpoctoro 3dwupa. Ilomydenue croxxkHoro sdupa.
[Tonydyenue sTeHa u3 sTaHona. PacTBopuMoCTh (eHosia B BOJIE MPU OOBIYHOM M MOBBIIIEHHON
Temneparype. BeitecHenue genona u3 ¢eHonaTa HaTpus yroiabHOU KucioTol. Peakuus ¢penona ¢
xnopunom xenesa (111). Peakuus dbenona ¢ popmanbaeruaom.

JladopaTropubie onbIThl. 6. [locTpoeHue Moaeneil MONEKyn M30MEPHBIX CHUPTOB. 7.
PacTBOpUMOCTh CHUPTOB C pa3IMUHBIM YHCIOM aTOMOB yriepoaa B Boje. 8. PacTBopumoctsb
MHOT0aTOMHBIX CIMPTOB B Boze. 9. B3aumoaeiicTBHe MHOIOATOMHBIX CIIUPTOB C THAPOKCHIOM
meau (I1). 10. B3aumoelicTBrue BOIHOTO pacTBopa GeHosia ¢ OPOMHOM BOJOM.

IpakTuyeckue padorsl. 3. CiupTsl
TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00Yy4YAaKOIIUXCS
IIpeameTHbIe

YMmerh:
e HA3BIBAaTh BAXKHEWINNE KUCIOPOIOCOIEPKAIINE OPTaHUIECKIE BEIIECTRA!
e OOBSICHATH MOHATHE «PYHKIIMOHATBHAS TPYIITIA.



e Ha3bIBaTh M3YYEHHBIE BEIIECTBA M0 MEXIYHAPOAHON WIH

«TPUBUATHHOW» HOMEHKIIATYPE;

e  XapaKTEepU30BaTh CTPOCHHE U XMMHUECKHUE CBOMCTBA U3YyUYEHHBIX OPTaHUYECKUX

COCIMHECHU;

e  OOBSICHSATH 3aBUCUMOCThH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHHS;

e  ONpPEENATh NPUHAMIEKHOCTh K PA3IMYHBIM KJIacCaM OPraHUYECKUX COEIUHEHUM.
MeTanpeameTrHbie
Ymers:

e  U3BJIEKATh HEOOXOAUMYIO JJISl U3YUYEHUS TEMbI HH(OPMALIMIO U3 Pa3IMUHBIX

HUCTOYHUKOB,

e  CaMOCTOSTEIBbHO ONPEAEIATh MO3HABATENIbHYIO 3a7]a4y U CTPOUTH JCHCTBUS B

COOTBETCTBUHM C HEW;

e HCIOJIb30BATh Pa3IMYHbIC MOJEIHU U CPEACTBA LISl IEMOHCTPAIIMK CBOUX 3HAHUM U

YMEHUH;

e TPOBOJUTH CAMOAHAIIU3 KAUeCTBA YCBOCHUS 3HAHUN;
e  YYHTHIBATh HATMYHE IPYTHX TOYEK 3PEHUS HA PEIICHUE TOCTABICHHBIX
o0pa3oBaTeNnbHbIX 33]a4, aHAIU3UPOBATh UX U PUHUMATH BEPHOE PEIICHHUE.

Tema 5 Aapaeruabl. Kerounl (14u)

CtpoeHue MOJIEKY allbJIETUI0B U KETOHOB, UX H30MEpHs U HOMEHKJIaTypa. OCOOEHHOCTH
CTpOEHHUSI KapOOHWIBHOM rpynmnbl. Pu3znyeckue cBoiicTBa (popMaibaeruia U €ro roMoJIOros.
OtpenpHble TNPEACTABUTENH AalbJETUOB M KETOHOB. XMMHYECKHE CBOWCTBA allbJIETHJIOB,
00yCJIOBJICHHbIE HAJMYHEM B MOJIEKYJIEe KapOOHWIBHOW TpYIIBl aTOMOB (THAPUPOBAHHE,
OKHCJICHHE aMMHAYHBIMU PacTBOpaMH OKcHuiaa cepedpa u ruapokcuaa meau (11)). KauectBennsie
peaxiuu Ha anpaeruabl. Peakuus nmomukoHaeHcanun Gopmanbaeruaa ¢ penonom. OcodeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB KeTOHOB. HykieodpunbHOe npucoeuHeHne K KapOOHMIbHBIM
coenuHeHusM. [IpucoenuHenne uaHoBoOopoia U THApocyabduTa Hatpus. B3aumHoe BiusHue
aTOMOB B MOJIEKYJax. ['ajoreHupoBaHUe ajabAETUIOB U KETOHOB 110 MOHHOMY MEXaHHU3MY Ha
cBety. KauecTBeHHas peakuusi Ha METHIIKETOHBI.

JemoncTrpanuu. IllapocrepkHeBble MOJENM MOJEKYJ albJErHJI0B M H30MEPHBIX UM
keToHOB. Okucienne OeH3anbaeruaa Ha Bosayxe. Peakuus «cepebpsiHoro 3epkanay. OKucieHue
anpaeru 0B ruapokcuaom menu (11).

JlaGopatopHusbieonbiThl. 11. [TocTpoeHne Mojeneit MOJIEKYI U30MEPHBIX allbJAECTHIOB U
KeTOHOB. 12. Peakmus «cepeOpsiHoro 3epkanay. 13. OkuclieHne aibIeruoB THAPOKCUIOM MEIN
(). 14. Oxucnenne GeH3aIbACTHIA KUCIOPOIOM BO3IyXA.

IIpakTyeckue padorpl. 4. AnbaEruabl U KETOHBL.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00YYAKOLIUXCS
IIpeameTHbie

YMmeTh:
e  HAa3bIBaTh BAXHEUIIINE KUCIOPOIOCOAEPKAIINE OPTaHUYECKHE BEIIECTBA:
e OOBSICHATH MOHATHE «PYHKIIMOHATBHAS TPYIITIaY.
e HAa3bIBATh U3YYEHHBIE BEIIECTBA 10 MEKTYHAPOIHON WU
«TPUBUAIBHOW» HOMEHKJIATYPE;
e  XapakTEepHU30BATh CTPOCHUE U XMMUUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX
COE€IUHEHMI;
e OOBSCHSATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS;
e ONpPEAENATh NPUHAMICKHOCTD K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COEAUHEHUM.
MeranpeamerHsie
Ymern:
e  U3BJICKATh HEOOXOAMMYIO JIJISl U3YUEHUS TEMbI HH(POPMAIINIO U3 PA3TMYHBIX
HCTOYHUKOB;
e  CaMOCTOATENBHO ONPENETIATh MO3HABATEIbHYIO 3a/1a4y U CTPOUTH JECHCTBUS B
COOTBETCTBUH C HEW;



e  HCIOJIB30BaTh PA3JIMYHBIC MOJIEIIN U CPEACTBA I JEMOHCTPALIMY CBOMX 3HAHUHN U

YMEHUU;

e TIPOBOJUTH CAMOAHAJIN3 KAYECTBA YCBOCHUS 3HAHMII;

YYUTBIBATh HAIMYHE APYTUX TOYEK 3pEHHS Ha PELICHHUE MOCTABICHHBIX 00pa30BaTEeIbHBIX
3a/1a4, aHAJIU3UPOBATh UX U IPUHUMATh BEPHOE PELLICHUE

Tema 6 KapG6oHoBbIe KHCJI0THI, C105KHBIEe 3(PpUpbI U KUPbI (18 u)

Kapoonoevie kucnomwer. CtpoeHre MOJIEKY1 KapOOHOBBIX KHCIOT U KapOOKCHIIBHOM
rpynmnbl.  Kiaccudukanus u HOMEHKJIATypa KapOOHOBBIX KHCIOT. Pu3ndeckue CBOICTBa
KapOOHOBBIX KHCIIOT U UX 3aBUCUMOCTB OT CTpOeHUs MoJieKy. KapOoHOBbIE KUCTIOTHI B IPUPOIE.
buonorudeckast poiab KapOOHOBBIX KHCIOT. OOIIME CBOWCTBA HEOPTAHUYECKUX U OPTraHUYECKHX
KHUCTIOT (B3aMMOJICIICTBHE C METAJUIAMU, OKCUIAMH METAJIIOB, OCHOBAHUSAMHU, COJIAMU). Brusaue
YIIIEBOAOPOAHOTO pauKaa Ha CUITy KapOOHOBOM KHCIOTHL. Peakuus srepudukanuu, ycioBus ee
npoBeJeHUs. XUMHYECKHE CBOWCTBA HEIpeNeibHBIX KapOOHOBBIX KHUCJIOT, OOYCIIOBJICHHbBIE
HAJIMYMEM TT-CBSI3M B MOJIEKYJe. Peakiuu 3JeKTpoQriIbHOTO 3aMEeIIeHHUs ¢ ydacTueM OeH30iHOM
KHCJIOTBI.

Cnosxcuvte 3¢puper. CtpoeHue CIOXHBIX 3¢pupoB. HM3omepus CIoxXHBIX 3(PUPOB
(«yriepoHOTO CKeJeTa» M MexkiaccoBas). HomeHnknaTypa cinoxxHbix 3¢upoB. OOpaTuMOCTb
peaxiuu dTepuuKaIy, THAPOIN3 CIOKHBIX 3(¢upoB. PaBHOBecHe peakuuu srepudukanum —
ruponu3a; GakTophl, BIUAIOIINE Ha Hero. PellieHne pacyeTHBIX 3a7a4 Ha OIpe/ieJieHHe BhIX0/1a
MPOAYKTa peakuu (B %) OT TCOPETHUYECKA BO3MOXKHOTO, YCTAHOBJICHHUE (DOPMYIIBI i CTPOCHUS
BEIIIECTBA 10 MPOAYKTaM €ro Cropanus (Wil THAPOIU3a).

Kupwr. Xuper — crioxxubie 3(hupbl TIUIepuHa 1 KapOOHOBBIX KUCIOT. COCTaB M CTPOCHHE
xupoB. Homenknatypa u kinaccudukamus >kupoB. Macna. XXupsl B npupoae. buonoruueckue
¢yHkun xupoB. CBoiicTBa KUpoB. OMBUIEHHE )KUPOB, MTOJIydeHUE MbUIa. OOBICHEHNE MOIOLIUX
cBOiicTB MbuTa. ['mapupoBanue xuakux xupoB. Mapraput. [lonstue o CMC. O0bsicHeHue
Moromux cBoicTB Mbu1a 1 CMC (B cpaBHEHUN).

JemoHcTpanuu. 3HAKOMCTBO C (PM3MUYECKUMH CBOWCTBAMHU HEKOTOPBIX KapOOHOBBIX
KHCJIOT: MypPaBbUHOM, YKCYCHOU, IPONMOHOBOW, MACIISIHOM, IIaBEJIEBOM, JIMMOHHOMN, OJICMHOBOM,
CTEapHHOBOM, OeH30iiHOI. Bo3ronka 6eH30iHOM KUCTOTh. OTHOMIEHUE Pa3TMYHBIX KapOOHOBBIX
KHUCJIOT K BoJe. CpaBHEHUE KUCIOTHOCTU CpPeIbl BOAHBIX PACTBOPOB MYPABBMHOM U YKCYCHOM
KHCJIOT OJMHAKOBOM MouispHOCTU. [lonmydeHue mNpUATHO NaxXHYLIEro CI0XKHOIO 3¢upa.
OTtHomeHne Kk OpOMHON BOJI€ M PacTBOPY NE€pPMaHraHaTa Kaius MpeieiabHON M HempeneabHON
KapOOHOBBIX KucaoT. [llapocTepkHeBbIe MOIETN MOJIEKYJ CIOXKHBIX A3(PUPOB U U30MEPHBIX UM
KapOOHOBBIX KUCJIOT. OTHOLIEHHE CIMBOYHOTO, MTOJICOTHEYHOTO U MAIIMHHOTO Maciia K BOJHBIM
pactBopam Opoma M TIepMaHTaHaTa KaJlus.

JlaGopatopHubleonbiThl. 15. [TocTpoeHne Mojenelt MOJEKyl M30MEPHBIX KapOOHOBBIX
KHUCJIOT U CIOXKHBIX 3pupoB. 16. CpaBHEHUE CHIIBI YKCYCHOM U COJISIHOM KHCIIOT B PEAKIMSIX C
muHKoM. 17. CpaBHeHHME pacTBOPUMOCTH B BoOJE€ KapOOHOBBIX KHMCIOT W HX cojei. 18.
B3aumoneiicTBue kapOOHOBBIX KHUCIOT C OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSIMHU, aM(pOTEPHBIMU
TUAPOKCUAAMH U cOJsIMU. 19. PacTBOpUMOCTB KMPOB B BOJE M OPraHUYECKUX PACTBOPUTEIAX.

JKcnepuMeHTaIbLHbIe3a1aun. 1. Pacno3naBanue pacTBOpoOB arieTaTa HaTpusi, KapOoHaTta
HaTpUs, CUIMKaTa HATpUs U cTeapaTta HaTpus. 2. Pacno3HaBaHue o0pa3lioB CIMBOYHOIO Macia 1
MmaprapuHa. 3. [lonmyduenue kapOOHOBOW KUCIOTHI U3 MbLIa. 4. [TomyueHne ykCyCHON KUCIIOTHI U3
anerara HaTpHUs.

IIpakTuyeckue padorsl. 5. KapOOHOBBIE KUCIOTHI.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00Yy4YAKOIIUXCS
IIpeameTHbIe

YMeTh:
e Ha3bIBATh M3yYEHHBIE BEIIECTBA 10 MEKIYHAPOJHON WIN
«TPUBUAIIBHOI» HOMEHKJIATYPE;
o XapaKTEPHU30BaTh CTPOCHUEC U XUMHUYCCKUEC CBOWCTBA HU3YYCHHBIX OPTaHUYCCKUX
COE€IUHEHMUI;
o 06135[CH5[TI) 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS,



e  ONPEAETATH MPUHAIICKHOCTD K PA3IIMYHBIM KJIacCaM OPTaHHMYECKUX COCTHMHEHHI;
e HCHOJb30BATH NPUOOPETCHHBIE 3HAHUS U YMEHUsI O€30MaCHOTO 00paIleHus ¢ TOPIOYUMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.
MeTanpeameTHble
Ymern:
e  BBIIENATH U POPMYIUPOBATH MPOOIIEMY;
e TIPOBOJAUTH AHAJHM3 U3Y4aeMOTo 0OBEKTa, BBIJEISS CYIIECTBEHHbIE 1 HECYIIIECTBEHHBIC
NPU3HAKH;
e AHAIM3WPOBAThH YCIOBHS U TPEOOBAHMS 33/1aUH;
e OIpPENENATH MOCIEIOBATEIBHOCTD IPOMEKYTOUHBIX IIEJICH ¢ Y4E€TOM KOHEUHOTO
pe3yJnbTara;
e OIpEAeNATh COCOOBI B3aUMOICHCTBHS C YH4aCTHUKAMH 00pa30BaTeIbHOTO MPOLECcCa.

Tema 7 Yraesoanl (16 u)

MoHo-, nu- u nonucaxapuasl. [IpencraBureny Kaxmaou rpymimsl.
buonorudeckast poss yrieBonoB. VX 3HaueHHE B )KU3HU YEJIOBEKA U OOIECTBA.

Monocaxapuowl. I'110xo03a, ee puszndeckue cBoiictsa. CtpoeHue MoseKkysbl. PaBHoBecus
B PacTBOpE IJIIOKO3bl. 3aBUCUMOCTh XMMHUYECKHX CBOMCTB TJIFOKO3bl OT CTPOEHHUS MOJIEKYIIBI.
B3aumoneiictBue ¢ rugpokcupom meau (ll) mpu xomHaTHON TemmepaType M HarpeBaHMH,
STepUQUKAINS, PEAKLIUS «CepeOPSHOTO 3epKaiay, THApUpOoBaHue. Peakiny OposkeHUs TITFOKO3bI:
CIIUPTOBOrO, MOJIOYHOKHCIIOro. ['moko3a B mpupoae. buonorumdeckas ponb  TIIIOKO3BI
[IpuMeHeHre TIIOKO3bl Ha OCHOBE €€ CBOWCTB. PpyKTo3a Kak M30Mep TIJIoKo3bl. CpaBHEHUE
CTPOEHUSI MOJIEKYJ U XMMHYECKHUX CBOWCTB IIIOKO3bl U (ppykTO3bl. PpyKTO3a B MPUPOJE U €€
Ouosiornueckas posib.

Hucaxapuovr. CtpoeHue aucaxapuoB. BoccrtanasnuBaromye 1 HEBOCCTaHABIMBAIOIINE
nucaxapuabl. Caxaposa, JJaKTO3a, MajlbT03a, UX CTPOCHME M Ouosiormueckas posb. ['miaponus
nucaxapuioB. [IpomblliieHHOE MOTy4YeHHE caxapo3bl U3 PUPOJHOTO ChIPBS.

Ilonucaxapuoun. Kpaxman u 1ewo103a (CpaBHUTENIbHAsT XapaKTEPUCTUKA: CTPOEHHUE,
CBOMCTBa, OMOJIOTHYECKas poJib). DU3NUECKe CBOWCTBA MOIMCcCaxapuI0B. XUMHUYECKUE CBOMCTBA
nosmcaxapuaos. ['maponus nonucaxapunos. KauectseHHas peakuus Ha kpaxmail. [lonmcaxapust
B IIpUpoJie, UX Ouonornyeckas poib. [Ipumenenne nonucaxapuaos. [loHsaTue 06 HCKYCCTBEHHBIX
BOJIOKHaX. B3anMoneicTBre 11e/II003bl ¢ HEOPraHUYECKMMHU M KapOOHOBBIMU KHCIOTAaMU —
00pa3oBaHHE CI0KHBIX APUPOB.

Jemoncrpanuu. OOpa3ibl yIiaeBoJ0B U U3enuid U3 HuX. B3aumoneiicTBue caxapossl ¢
ruapokcuaoM meau (I1). Tlomydyenue caxapaTa kanblMsl U BBLIEJIEHUE caxapo3bl U3 pacTBOpa
caxapara Kanplus. Peakius «cepeOpstHOro 3epkajiay JUls INII0K03bl. B3anMoeicTBre TII0K03bI €
(byKkcMHCEepHUCTOW KHUCIOTOM. OTHOLIEHHE PpacTBOPOB caxapo3bl M MalbTO3bl (JIAKTO3bI) K
runpokcuay meau (1) mpu narpeBanuu. O3HakomiIeHHE ¢ PU3NUECKUMHU CBOMCTBAMU LEIITOJIO3bI
u Kkpaxmaia. HaGyxaHue 1emoo3sl 1 kpaxmaia B Boje. [loayuenne HuTpaTa Hemitoa03sbl.

Jla6opaTopusie onbIThL. 20. O3HaKOMIIEHHE C PU3NUYECKUMHU CBOMCTBAMH TIIOKO3BIL. 21.
B3aumoneticTBue rioko3sl ¢ rugpokcuiom Meau (1) mpu oObIYHBIX yCIOBUSAX M IPU HATPEBAHUH.
22. B3auMonelCTBHE TJIIOKO3bl M caxapo3bl C aMMHAayHBIM pacTBOPOM OKcHjaa cepebpa. 23.
Kucnotueiii ruaponus caxapossl. 24. KauecTBeHHast peakius Ha Kpaxmail. 25. 3HaKOMCTBO ¢
KOJUIEKIIUEN BOJIOKOH.

JKcNnepuMeHTaIbHbIE 3a1a4u. 1. Pacrio3HaBaHne pacTBOPOB IUIFOKO3bI U IIIMIEPHHA. 2.
Omnpeznenenue HaTU4Ks Kpaxmala B MeJie, Xjiebe, MaprapuHe.

TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4aK0IIMXCH
IIpeamerHsbie
Ymers:
e Ha3bIBaTh BaXHEHIINE OPraHUYECKUE KUCIIOTHI
e  HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHNUS U YMEHHUS [T 0€3011acHOro oOpalieHus ¢
TOKCUYHBIMH BEIIECTBAMHU.
MeranpeamerHsie



Ymern:
e  AHAJIM3UPOBATH OOBEKT, BBIACTSS CYIIECTBEHHbIE U HECYILIECTBEHHbIEC TPU3HAKH;
e 3aMEHSATh TEPMHHBI ONIPEEICHUSIMY;
e  CaMOCTOSITENLHO (DOPMYITUPOBATH MMO3HABATEIBHYIO 3a/1a4y M CTPOUTH CBOM JCHCTBUS B

COOTBETCTBHHU C HEW;

e CpPaBHUBAIOT CBOM JICHCTBUS C 3TAJIOHOM, BHOCST, IPU HEOOXOAUMOCTH, KOPPEKTHUBBI;
e OINpPEAEISIIOT NOCJIEI0BATEIBHOCTh IPOMEXKYTOUHBIX LEIEH C Y4ETOM KOHEUHOI'O
pe3yJibTarta.

Tema 8 A3oTcoaepxkainue opranuyeckue coexuHenus (17 u)

Amunwi. CocraB u crpoeHne amuHOB. Kiaccudukanus, u3oMepuss U HOMEHKJIATypa
amMuHOB. Anudarudyeckue amuHbl. AHWIMH. [lodydyeHne aMHMHOB: aJKUIMPOBAHUE aMMHAKa,
BOCCTAHOBJICHUE HHUTpOCOeNUHEHUI (peakuus 3uHuHa). Dusnmyeckue CBONCTBAa aMHUHOB.
XHUMHYECKUE CBOMCTBA aMUHOB: B3aUMOJIEUCTBUE C BOJOW U KHCIOTaMU. [ 'OMOJIOTMUECKUI Pl
apoOMaTHYECKUX aMUHOB. AJIKWIMPOBAaHUE U allMJIMPOBaHUE aMUHOB. B3auMHoe BiusiHuE aTOMOB
B MOJIEKyJlaX Ha MpUMepe aMMHuaka, aaudaTHUYeCKUX M apoMaTH4ecKuX aMuHOB. [Ipumenenue
aMUHOB.

Amunokucinomor u 6eaxku. CoctaB U CTPOCHHE MOJIEKYJ aMHUHOKHUCIOT. M3omepus
AMUHOKUCJIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB aMHHOKMCIOT U €€ IPUYUHBL.
B3auMopeiicTBue aMUHOKHCIIOT C OCHOBaHUSIMU. B3anmonelicTBe aMUHOKHUCIOT C KUCIOTAMH,
oOpa3oBaHue CIOXKHBIX 3(upoB. OOpa3oBaHHE BHYTPUMOJIEKYISIPHBIX COJ€l (OMMOISPHOTO
noHa). Peakius moiMKoHACHCAUU aMUHOKUCTIOT. CUHTETUYECKUE BOJOKHA (KampoH, SHAHT U
np.). buonoruueckas posib aMuHOKUCIOT. [IpuMeHeHE aMUHOKHUCIIOT.

benku kak mpuponnsie Ouononumepsl. [lenTuanas rpynna aToOMOB U NENTHIHAS CBA3b.
[Tentuapl. benku. IlepBuuHas, BTOpUYHAsE M TPETHUYHAs CTPYKTYpbl O€NKOB. XHUMHUYECKUE
CBOIiCTBa O€JKOB: TOpEHHe, JeHATypalus, TUAPOJIU3, KaueCTBEHHbIC (IIBETHBIC) pEaKIUU.
buonornueckue ¢ynkiuu OenkoB. 3HaueHue OenkoB. UeTBepTUyHas CTPYKTypa OEJIKOB Kak
arperainusi OEJIKOBBIX M HEOEIKOBBIX MOJeKyl. ['mobansHas nmpobiema OeIKOBOTO TOJOJaHUS U
IIyTH €€ pEeLICHUS.

Hykneunogvle kucnomwr. OOWUN 1aH CTpoeHUs HykieoTuaoB. [lonstue o
MUPUMHUIUHOBBIX U MYPUHOBBIX OCHOBaHMsX. [lepBUuHas, BTOpUYHAs U TPETUYHASL CTPYKTYPbI
mosiekynbl JIHK. buonornueckas pons [IHK u PHK. I'ennas wmxkeHepuss u OMOTEXHOJOTHSI.
Tpancrennbie GOPMBI JKUBOTHBIX U PACTCHUH.

Hemoncrpaunu. @usnyeckue CBOWCTBA METWIAMHHA. [OpeHHE MeTWIaMHUHA.
B3anmoseiicTBue aHMIMHA U METUIIAMHMHA € BOAOH U KucinoTaMu. OTHOIIeHHe OeH301a U aHWIMHA
K OpoMHON Bojme. OkpalMBaHue TKaHEH aHWIMHOBBIMU KpacuTensamu. OOHapyx)eHue
(GYHKIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIOT. HelTpanu3amus menouynu aMuHOKHCIOTOM.
HeliTpanuzanus kucinoTbl aMMHOKHCIOTON. PacTBopeHue u ocaxaenue OenkoB. JleHaTypanus
6enkoB. KauectBeHHble peakuuu Ha Oenku. Monenu monekynasl JJHK u pasnuusbix BumoB
mosiekyn PHK. OGpasipl npoaykToB MUTaHUS U3 TPAHCT€HHBIX (OPM PACTEHMM M )KMUBOTHBIX;
JIEKapCTB U MIPENapaToB, U3TOTOBIEHHBIX C TOMOUIbIO TEHHON NHKEHEPHH.

JladopaTtopubie onbIThl. 26. [locTpoeHne Mojeneit MONIeKysl U30MEPHBIX aMUHOB. 27.
CMmemmBaeMoOCTh aHWIMHA C BoJoW. 28. OOpa3zoBaHMe cojiell aMMHOB C KuUcCIOTamMH. 29.
KauectBenHbie peakiinu Ha OEITKH.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00YyYAKOLIUXCS
IIpeameTHbIe

YMeTh:
e Ha3bIBAaTh M3yUYEHHBIE BEIIECTBA 10 MEKIYHAPOJHON WIN
«TPUBUAIBHOW» HOMEHKJIATYPE;
o XapaKTEPpHU30BaTh CTPOCHUEC U XUMHYCCKUC CBOMCTBA HN3YUYCHHBIX OPraHNu4YCCKUX
COE€IUHEHMI;
o 06135[CH5[TI) 3aBUCUMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHUS,
e ONPEAENATH NPUHAMICKHOCTD K PA3JIMUYHBIM KJIaCCaM OPTaHUYECKUX COCIUHEHUN;



e  HCIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHS 0€30TacHOr0 0OpaIIeHHs C TOPIOYUMH

BEIIIECTBAMH, JJA00OPATOPHBIM 000pyIOBaHUEM.

MeTtanpeameTrHbie
Ymersn:
e BBIIACNATH U (OPMYIUPOBATH MIPOOIEMY;
e MPOBOJUTH aHAIN3 U3YY4AEMOT0 OOBEKTa, BBIACISS CYIIECTBEHHBIC U HECYIIECTBCHHbIC
MPU3HAKU;
e AHAJIM3WPOBATH YCIOBHS U TPEOOBAHUS 3a/1a4H;
e ONpENeNATh MOCIE0BATENLHOCTD IPOMEKYTOUHBIX 1LIEJIeH ¢ y4eTOM KOHEYHOIO
pe3yJibTaTa;
OTIPEeAeIATh CIOCOOBI B3aUMOCHCTBUS C yYaCTHUKAMHU 00pa30BaTeIbHOrO Mpolecca.

Tema 9 buojgornyecku aKkTUBHBIE BemlecTBa (13y)

Bumamunwr. Tlonstue o ButamuHax. Mx knaccudukaruss u ob6ozHadueHue. Hopwmbr
notpedyeHuss BUTaMuHOB. BopopactBopumslie (Ha nmpumepe ButamuHa C) U KUPOPACTBOPUMBIE
(ma mpumepe ButamuHOB A u D) Burtamunel. [loHarune 00 aBuUTaMHUHO3aX, THIEpP- U
TUIIOBUTAMHUHO3aX. [Ipodpunaktuka aBUTAaMUHO30B. OtnenbHblE IIPEICTaBUTENN
BoOpacTBOpUMBIX BuTaMuHOB (C, PP, rpynmsl B) u xkupopactBopumbix ButamuuoB (A, D, E).
Nx duonoruyeckas poJib.

@epmenmut. Tlonatue o depMeHTax Kak O OMONIOTMYECKUX KaTaliu3aropax OenKoBOH
npuposbl. 3HayeHHE B OHOJOTMUM W IPUMEHEHHE B HpPOMbINUIEHHOCTH. Kiaccudukanus
bepmenToB. OCOOCHHOCTH CTPOEHUSI U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U 3((HEKTUBHOCTD.
3aBUCUMOCTh aKTUBHOCTH (pepMeHTa oT TemrepaTypsl U pH cpeabl. OcoO0eHHOCTH CTPOEHUS U
CBOICTB B CPaBHEHUU C HEOPTraHMYECKUMHU KaTaJu3aTOpaMHu.

TI'opmonwt. TloHsATHE O TOpPMOHAX Kak OWOJIOTHYECKM aAKTUBHBIX BEIIECTBAX,
BBIMOJHSIONINX SHAOKPUHHYIO PETYIALUIO KU3HEAEATENIbHOCTH opraHu3MoB. Knaccuduxamms
TOPMOHOB: CTEPOUbI, MPOU3BOAHBIC AMHUHOKHCIOT, MOJUNEHTHIHBIE U OENKOBBIE TOPMOHBI.
OTtaenpHbIE IPEACTaBUTEIN TOPMOHOB: 3CTPANOJI, TECTOCTEPOH, HHCYJIMH, aJJpEHAIMH.

Jlexkapcmea. Tlonstre o nekapcTBax Kak XUMHUOTEPANEBTHUECKUX Ipenaparax. [ pymisl
JeKapcTB: Cyab(aMuael (CTPENTONN), aHTHOMOTHKY (NMEHUIMILIINH), acUpHUH. be3onacHbie
CrocoObl MpUMEHEHUs, JeKapcTBeHHble (QopMbl. KpaTkue HCTOpUYECKHE CBEACHUA O
BO3HUKHOBEHUHU U PAa3BUTUU XUMHUOTEpanuu. MexaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIPENapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB HAa OCHOBE aHAJIN3a XUMHYECKOIO
CTpoeHHUs. AHTHOMOTHKH, HX KJIacCCHU(PHUKALUs IO CTPOEHHUIO, TUNY M CHEKTPY JEHCTBUS.
Hucbakrepno3. HapkoTuku, HapkoMaHus U ee MpoduIaKTHKA.

JemoncTrpanuu. OOpa3ipl BUTAaMUHHBIX mpenaparoB. [lonuButamunsl. Wmmoctpanumn
dororpaduii KMBOTHBIX C pa3NIUYHBIMU (QopMamMu aBUTAaMUHO30B. CpaBHEHHE CKOPOCTH
paznoxenus H202 non aelictBuem epmenTa (katanassl) 1 Heopranudeckux karanuzatopos (Kl,
FeCls, MnOz). Ilnakat uiu KomorpamMma ¢ H300paKeHHEM CTPYKTYPHBIX (OpMyIl 3CTpaanona,
TECTOCTEepPOHa, ajapeHanuHa. BsaumoseiictBue anpenanuHa ¢ pactBopom FeCls. Benkxoas
npupojia MHCYIMHA (IBETHBIE peakuuu Ha Oenku). [lnakatel umm komorpammsl ¢ Gopmynamu
amMyia Cynb(QaHWIOBOM KHUCIOTHI, AUTUAPOGOIUEBON M JIOKHONH AUTHAPOGOIUEBON KHUCIOT,
OCH3WINMEHUIINIUIMHA, TETPAIMKINHA, [IeOTaKCHMa, aCITUPUHA.

IIpakTukym (7 u)

1. KayecTBeHHBII aHaIU3 OPraHMYECKUX COE€OUMHEHUU. 2. YrieBogopoasl. 3. CiupThl U
dbenonbl. 4. Anpaerunsl W KeToHbl. 5. KapOoHOBBIE KHCTOTBL 6. YTIeBOAbL. 7. AMUHBI,
AMHHOKUCIOTHI, 0enku. 8. neHTudukanus opraHuyeckux coeuHeHui. 9. JlefictBre pepMeHTOB
Ha pa3nuuHble BemiecTBa. 10. AHamu3 HEKOTOPHIX JIEKApPCTBEHHBIX IpenapaToB (acnupuHa,
napareTaMmora).

TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4aK0IIMXCH
IIpeamerHsbie
Ymers:
e Ha3bIBaTh BAKHEWIIIME UCKYCCTBEHHbIE BOJIOKHA, MJIACTMACCHI; CHHTETUYECKHUE BOJIOKHA,
Kay4yKH, IIIaCTMACCHI.



e Ha3bIBaTh BEIIECTBA: FTOPMOHBI, ()EPMEHTHI, BUTAMUHBI, JIEKApCTBA U 1aBaTh UM
XapaKTePUCTHKY
e  WCIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHUS I 0€3011aCHOT0 00OpaIeHus ¢
TOKCHUYHBIMHU BECUIICCTBAMU.
MeTanpeameTrHbie
Ymern:
e  AHAJIM3UPOBATH OOBEKT, BB CYIIECTBEHHbBIE U HECYILIECTBEHHbIE TPU3HAKH;
. 3aMCHATb TCPMHHBI OIIPCACIICHUSAMU
e CaMOCTOSITENBHO (POPMYIIMPOBATH [TO3HABATENBHYIO 33]1a4y U CTPOUTH CBOM JICHCTBUS B
COOTBETCTBHUHU C HEH;
e CPaBHUBAIOT CBOM JICHCTBUS C 3TAJIOHOM, BHOCST, IPU HEOOXOAUMOCTH, KOPPEKTHUBBI;
e ONPEIENSIOT MOCIEIOBATEILHOCTD MPOMEKYTOYHBIX IIEJIEH C yIeTOM KOHEUHOTO
pe3ynbrarta.



Oo6mas xumua. 11 kaacce, Bcero 170 u, 5 u B HexeJI0.

Tema 1. Ctpoenue atoma (16 4)

ATOM - cjoxkHasi yacTuma. AToM — clokHasi yactuna. [lokasaTtenbcTBa CI0KHOCTH
CTPOEHHS aTOMa: KaTOJHbIE U PEHTTEHOBCKUE JTyuH, PoTodpdexT, paanoakTuBHOCTh. OTKpBITHE
DJIGKTPOHA, MPOTOHA W HeWTpoHa. Mogemu crpoenuss atoma (Tomcona, Pesepdopna, Bopa).
Makpomup 1 Mukpomup. KBaHTOBO-MEXaHUUECKHUE MPEICTABICHUS O CTPOCHUHU aToMa.

CocTosiHueE 3J1eKTPOHOB B aToMe. HykioHsl: mpoToHs! 1 HeWTpoHbl. Hykmuabsl. M306aps
u u30Tonbl. KBaHTOBO-MeXaHWYECKHE MPEACTaBICHUS O mpupone 3iekrpona. [lonstue o0
AJICKTPOHHON OpOWTANM M AJICKTPOHHOM oOnake. KBaHTOBbIE 4HClia: TIIaBHOE, OpOHUTAIHHOE
(moboyHOE), MarHUTHOEe W cHuHOBOE. [IpaBuia 3amoJHEHHs] SHEPreTUYECKHX YpPOBHEH H
opbutaneii snexrpoHamu. [IlpuHimn MuHuMyma sHepruu, 3amnper Ilaynu, mpasuno XyHna,
npaBmwiio KieukoBckoro. OneKTpoHHbIE KOHGUTYpalMd aTOMOB U HMOHOB. OcCOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS aTOMOB XpoMa, Me/Ix, cepedpa u jp.

BaJjieHTHBIE BO3MOKHOCTH ATOMOB XMMHMYECKHX 3JIEMEHTOB. BaleHTHBIE 3JIEKTPOHBI.
BanenTHple BO3MOXXHOCTH aTOMOB XHMHYECKHUX JJIEMEHTOB, OOYCIIOBICHHBIC pPa3IUIHBIMU
dakropamu. CpaBHEHHE MOHATHI «BATEHTHOCTBY U «CTENEHb OKUCICHUS.

Iepuoauveckuii 3axkon u Ilepuoanueckasi cucrema xumuuyeckux 3jiaemenros JI.H.
MemnpeseeBa u crpoenue aroma. [Ipeanoceuiku otkpsiTus [lepuonnueckoro 3akoHa. OTKpbITHE
3akona. [lepBas popmynupoBka [lepuoanueckoro 3akona. Ctpykrypa [leprogndeckoii cucTemsl
aneMeHTOB. COBpEeMEHHbIE MPEJCTABICHUS O XMMHUYECKOM 3JeMeHTe. Bropas dopmynupoBka
[lepuonnueckoro 3akona. Ilepuommueckasi cuctemMa M crpoeHue aroMa. PUBHUECKUN CMBICIT
MOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpPOB Ipymmbl U nepuoa. llepuoguyeckoe m3meHeHue
CBOMCTB JJIEMEHTOB: pajguyca aroMma, 3JIEKTPOOTPULIATEIbHOCTH. [IpudynHBI U3MEHEHUs
METaJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB JIEMEHTOB B IPYIIAx U MEpUOAaX, B TOM YUCIE U
B OoJbIUX ¥ CBepXO00ibInX. OCOOEHHOCTH CTPOSHHUS aTOMOB aKTHHOWJIOB W JIAHTAHOWJIOB.
Tpetbs ¢dopmynupoBka Ilepuonnueckoro 3akoHa. 3Hauenue llepumomnueckoro 3akoHa U
[lepuonnueckol CUCTEMBI Ui Pa3BUTHS HAYKU U TOHUMAaHUSI XUMHUYECKON KapTUHBI MUPa

Jemoncrpanuu. ®otosrpdext. Katogusie myun (3M€KTPOHHO-ITy4eBbIe TPYOKH), MOAETH
AIIEKTPOHHBIX O0JIakoB (opOuTanel) pasnuuHoW Qopmbl. Pa3nuuHble BapuaHThl TaOJIUILL
NepUOANYECKON cucTeMbl Xxumuueckux siaemeHToB J[. M. MenaeneeBa. OOpa3ipl MPOCTHIX
BEIIIECTB, OKCU/IOB ¥ THIPOKCUIOB JJIEMEHTOB 3-TO MEPHO/Ia U JIEMOHCTPAIIMS KX CBOMCTB.
TpeboBaHNs K YPOBHIO NOATOTOBKH 00YyYAKOLIUXCS
IIpeamerHble:

YMmeThb:
o 06’135[CH$[TI) OCHOBHBIC XUMHUYCCKUEC ITOHATHUA,
e (QopmynupoBaTh U MOHUMATh CYTh MepuoandYeckoro 3akoHa /[.11.Menneneena;
e  OMpENeNsaTh 3aps] UOHA;
e  XapaKTEepU30BaTh JIEMEHTHI MAJIbIX EPUOJIOB MO UX MosoxkeHuto B [ICXD.
MeTtanpeameTHsle
YMmeThb:
e BBIICNATH U GOPMYIUPOBATH MPOOJIEMY; UCKATh pallMOHAJILHBIE ITYTH €€ PELICHMUS;
e TPUMEHATH METOAbI UHPOPMAIIMOHHOT'O TIONCKA;
e AHATM3UPOBATH OOBEKT, BBIJEISISI CYIIECTBEHHBIE U HECYIIIECTBEHHBIC CBOICTBA,
e ONpPENENATH MOCIEIOBATEIHFHOCTD MPOMEXYTOYHBIX IEJI€H C Y4ETOM KOHEUHOTO
pe3ynbTaTa;
e paboTaTh B KOJIJIEKTUBE, OpaTh Ha c€0sl OTBETCTBEHHOCTh, YUUTHIBATh HATMUUE APYTUX
TOYEK 3pEHHUs Ha PEIICHHE MOCTABICHHOMN 3a/1a4y, IPUHUMATh MPABUIIBHOE PEILICHUE.

Tema 2. Ctpoenne BemectBa. {ucnepcubie cucremsl (24 4)



Xumuueckas cBsizb. EnuHasi npupoaa xuMudeckoii cBsi3u. [[oHsATHE 0 XMMUYECKOM CBSI3U KaK
npolecce B3aUMOJICHCTBHS aTOMOB ¢ 0Opa3oBaHHMEM MOJEKYJI, MOHOB M paauKajoB. Buisl
XUMHUYECKON CBsi3U. AMOpGHBIE U KpHUCTaUIMyeckue BemlecTBa. MoHHas XuMudeckas CBS3b.
JunonbHbli MOMEHT cBsi3u. CBOICTBa BEHIECTB C HMOHHOM KPUCTAJUIMYECKOM PEIIETKOM.
KoBanentnas cBsi3b. MeToq BaJeHTHBIX CBsi3eii B 00pa3oBaHUU KOBAJICHTHOH  CBSI3H.
DNEKTPOOTPULIATEIBHOCTh U PA3HOBUAHOCTH KOBAJIEHTHOM CBSI3U 110 ATOMY IPU3HAKY: MOJIIpHAs
u HenouisspHasi. Crioco0 nepeKkpbIBaHUs AIEKTPOHHBIX OpOUTaliel 1 Kiaccu(uKaius KOBaJIEHTHBIX
CBsI3€H 110 STOMY IPU3HAKY: G- U T- CBsA3U. KpaTHOCTh KOBAJICHTHBIX CBSA3EH M X KJIACCH(HUKAIIHS
[0 ATOMY MIPU3HAKY: OJMHApHAas, IBOMHAs, U T. . MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. OCHOBHBIE CBOMCTBA KOBAJIGHTHOM CBSI3U: HACKHIIIAEMOCTb,
HaIlPaBJICHHOCTb, JUIOJBbHBIA MOMEHT. [loNspHOCTP CBA3M U TOJSAPHOCTH MOJIEKYJIBL.
Kpucrannuueckoe CTpOEHHE BEUIECTB C ATHM THIIOM CBSI3U, UX (DU3UYECKHE CBOMCTBA.
Mertannuueckas cBs3b U ee OCOOCHHOCTH. Du3NyecKue CBOWCTBA METAUIOB Kak (YHKIUS
METaJUIMYECKOW CBA3M M METAJUIMYECKOW KPUCTAJUIMYECKOW pemerku BonoponHnas cBs3b U
MeXaHu3M ee o0Opa3zoBaHUs. MeXMONEKyIsIpHas U BHYTPUMOJIEKYJISApPHAs BOJOPOJHBIC CBSI3U.
Pur3nyecKue CBOKMCTBA BEILIECTB C BOJOPOIHON CBA3BI0. bruonornueckas posib BOAZOPOJHOM CBSI3U
B OpraHum3alMu  CTPYKTyp  OuomonumepoB.  Ban-nmep-BaaabCcoBO — B3aMMOJEHCTBUE.
OpueHTalMOHHOE, MHAYKIIMOHHOE M JUCIEPCUOHHOE B3aMMOJEHCTBHE MEXIY MOJEKYJIaMHU.
VY CcI0BHOCTD pa3ziesieHus BEIECTB 110 TUIIaM CBA3M, €IMHAs IPUPOIA XUMUYECKON CBA3H.
I'ubpuausanust opouraseii. I'eomerpusi moJiekya. Teopus ruOpuau3aii U OTTAIKUBAHHS
BaJICHTHBIX Map. TUIbl THOpUIN3ALUMU AIIEKTPOHHBIX OpOUTANe U reOMeTpHsl OPraHudecKuX U
HEOPraHUYECKUX MOJIEKYJL.

Teopusi cTpoeHMsl XMMH4YeCKHX coeluMHeHMi. [lpeAnocbulkyM cO31aHUA TEOPUH CTPOEHUs
XUMUYECKHUX COeMHEHUN: paboThl npeamecTBeHHUKOB A. M. bytneposa (K. b. [{roma, @. Benep,
. @. XKepap, ©. A. Kekyne), che3 ectectBoucmbiTarenei B r. [lneiiepe. JInuHoCTHBIE KauecTBa
A. M. byrnepoBa. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOI'O CTPOEHUS OpPraHMYECKHX
COEIMHEHUI U COBPEMEHHON Teopuu cTpoeHus. M3omepusi B OpraHMuecko U HEOPraHUuYeCKOon
XuMHUH. B3auMHOE BIUSHUE aTOMOB B MOJIEKYJIaX OPraHMYECKMX M HEOPraHWYECKUX BEIIECTB.
OcHoOBHbBIE HAIPaBJICHUS PA3BUTHUS TEOPUU CTPOCHUS OPraHMUYECKUX COEIMHEHUN (3aBHCHUMOCTh
CBOICTB BEIIECTB HE TOJILKO OT XUMHUYECKOI0, HO U OT UX 3JIEKTPOHHOI'O M MPOCTPAHCTBEHHOTO
cTpoenust). UHAYKIIMOHHBIN 1 Me30MepHBbI 3 ekThl. CTepeoperynspHOCTb.

JlnajneKkTHYecKrue OCHOBBI OOIIHOCTH JABYX BeAyIIMX TeOpuil XuMMHU. JlnanexTudeckue
OCHOBBI OOLTHOCTH mepuoauyeckoro 3akoHa JI. M. MenaeneeBa u Teopuu cTpoeHus A. M.
bytnepoBa B craHoBiIeHMHM (pabOThl MPEANIECTBEHHUKOB, HAaKOIUIEHHWE (HAaKTOB, ydyacTHE B
Che3/laX, PYCCKMI MEHTaJHMTeT), Npeicka3zaHuu (HOBble s>neMeHThl — (Ga, Se, Ge U HOBBIE
BEIIECTBa — HM30MEpPbl) U pa3BUTUU (TpU GOPMYIUPOBKH).

ITosmmmepsl opranmveckue u Heopranmdeckme. llomumepsl. OCHOBHbIE TOHATHS XHMHHU
BBICOKOMOJIEKYJISIPHBIX ~ COEJUHEHHI:  «MOHOMEp»,  «IOJIUMEpP»,  «MaKpPOMOJIEKYJay,
«CTPYKTYpHOE 3BEHO», «CTENEHb NOJMMEpH3alMN», «MOJeKyIspHas wmacca». CrnocoObl
MOJIyYEHUS MOJIMMEPOB: PEaKIMU MOJIMMEPU3aluU U MOJUKOHAeHcauu. CTpoeHre MOJIMMEpOB:
reomeTpuyeckas popma MaKpoOMOJIEKYJl, KPUCTAIIIMYHOCTh U aMOP(PHOCTB, CTEPEOPETYIIPHOCTD.
ITonmumeps! opranndeckue u Heoprannyeckue. Kayuyku. ITnactmaccel. Bonokna. buononumepst:
0eJIKU 1 HYKJIEMHOBBIE KMCIO0Thl. Heopranuueckue noammepsl aTOMHOTO CTPOEHUS (aJIOTPOITHBIE
Mou(UKaAIMK yTiIepo/ia, KpUCTANIMYECKUN KPEMHUH, CEJIeH U TeJUTyp LIE0YeYHOr0 CTPOEHUS,
JUOKCHJI KDEMHUS U JIp.) U MOJIEKYJIIPHOTO CTPOEHUs (cepa miacTU4ecKas v 1p.).

JucnepcHble cuctembl. YncTele BemecTBa U cMecu. Kitaccuukanusi XuMUYECKUX BEIIECTB 10
yuctore. CoctaB cmeceil. PactBopsl. PactBopumocTs BemiectB. Kiaccugukaius pactBOpoB B
3aBHCHUMOCTH OT COCTOSIHUSI paCTBOPEHHOT'O BeIlecTBa (MOJEKYJISApPHbIE, MOJIEKYISIPHO-HOHHBIE,
UOHHBIE). THUMNBI pPacTBOPOB IO COJEPKAHHMIO pPAcTBOPEHHOro BellecTBa. KoHIEHTpauus
pactBopoB. IlonsTne «aucnepcHas cucremay. Kiaccubukanus JUCIEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHOro COCTOSIHUS TUCIIEPCUOHHOM Cpefbl U JUCTIEPCHOM (ha3bl, a Tak e
1o pa3Mepy yacTull. I'pyboaucnepcHble CUCTEMBI: AMYJIbCUH U CYCIEH3UH. TOHKOAUCIIEPCHbIE



KOJUTOMIHbIE CUCTEeMBI: 30711 U renu. Dpdext Tungansa. Koarysasamnus B KOJJIOUIHBIX pacTBOpax.
Cunepesuc B reisx.
Pacyernble 3amauu. 1. Pacuersl mo xumuyeckum ¢opmynam. 2. Pacdersl, cBs3aHHBIE C
HNOHATUSAMH «MAaccoBast JIONs» U «O0OBEMHAas J0Js» KOMIIOHEHTOB cMecH. 3. Brrumcienue
MOJIIPHOW KOHI[EHTPALUU PacTBOPOB.
JeMoHcTpanuu. Mozein KpUCTANIMYECKUX PELICTOK BEIIECTB C PAa3jIU4YHBIM THUIIOM CBS3EH.
Mopnenu MoJiekyln pa3IuyHOW TreoMeTpuu. MoJeln KpHUCTaUIMYeCKUX PEeUIeTOK aiMasza u
rpaduta. Mojenn MOJIEKya U30MEPOB CTPYKTYPHOU M MPOCTPAHCTBEHHOW mM3oMmepuu. Mojenu
KPUCTAJIMYECKUX PELIeTOK MeTauioB. Mojen U3 BO3IYIIHBIX IMIApOB, OTPa’KaoIIUe
NPOCTPAHCTBEHHOE pAaCIONIOKeHHe sSp3-, SP2-, SP- THOpHIHBIX opOuTaneil B MOJEKyJax
OpPraHUYECKUX M HEOPTraHMYECKUX BEIIECTB.
Konnekuus ninactmace v BOJIOKOH. OOpa3iibl HEOPraHUYECKUX MOJIMMEPOB: CEPBI IMIIACTUUECKOM,
docdopa kpacHoro, kBapiia u Ap. Moaenu moneky:n 6enkoB 1 JIHK. OGpa3iipl pa3IuyHbIX CUCTEM
¢ xuakoi cpenoit. Koarymsmus. Cunepesuc. ekt Tunaans.
JlaboparopHble oOmnbITHI. 1. 3HAaKOMCTBO C KOJUICKIMSMHU [HILEBBIX, MEIULIMHCKUX H
Ouosiornueckux reneit u 3oiei. 2. [lonyuenue KomuionagHOTro pactBopa xyopuaa xenesa (I11).
TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4al0IIMXCS
IIpeamerHbIe
Ymers:
e OOBSICHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA;
e  XapaKTepU30BaTh YHCTHIC BEIIECTBA U CMECH;
e  HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUECKON JESTEIHOCTU U
MOBCEIHEBHOM JKU3HU ISl IPUTOTOBIICHUSI PACTBOPOB 3a/JaHHOM KOHIIEHTPAIIUU;
e I0JIB30BATHCS JJAOOPATOPHOM MOCYI0H; YETKO U MPABUIBHO BBIIOIHATH XUMUYECKUI
JKCIIEPUMEHT.
MertanpeameTrHble
Ymers:
e  BBIJCJIATH KAUECTBEHHBIEC U KOJIMYECTBEHHbIE XaPAKTEPUCTUKH BEILECTB;
e aHaJIM3UPOBATH YCIOBHE IMOCTABJICHHON 3a1a4H,
e  CaMOCTOSITEIbHO COCTABIATH IUIAH U MOCIEI0BATENbHOCTh AEUCTBUM;
e  Pa3BUBAIOT CIIOCOOHOCTbH IPU MOMOIIM BOIIPOCOB JOOBIBATh HEAOCTAIOLYIO
MH(pOpMaIHIO.
Tema 3. Xumnueckue peakunu (34 1)

Knaccupukanusa XuMHYeCKHUX peaKkluil B OPraHN4YecKoil U HEOPraHu4ecKoil XMMHUH.
[TonsiTHE O XMMHYECKOW pEaklMH, OTIIMYME €€ OT SACpHOM peakuuu. Paciiennenue szep,
TEPMOSIICPHBIII CUHTE3, SJAEpHbII OOMEH. AJUIOTpONHBIE U TOJIMMOP(HBIE IpEeBpalleHus
BeniecTB. Kimaccuduxarius peakiuii B HEOpraHMueCcKOi XUMHUU 110 YUCTY U COCTaBy pearupyromux
BEIIECTB (pa3jo’KEHUs, COECOUHEHMs, 3aMelleHus, oOmeHa). Knaccudukamus XUMHUECKHX
peaknuii B OpraHu4ecKkoil XumMuu (IPUCOEIUHEHUS, 3aMELIeHHUs, OTIIEIUICHNs, H30MEPU3allln).
Knaccudukanus peakumii nmo TemioBomy 3¢dekty, mo (a3oBoMy cOCTaBy, MO Y4YacTHIO
Katanuzaropa. ObpaTuMele 1 HEOOpAaTUMBbIE peaKMU. TUIIBI peareHTOB U MOHATHE O MEXaHU3Max
XUMHUYECKHUX peakuui (MOHHOM U CBOOOJHOpAIUKAIbHOM). OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuMM M peakuuu, uaymuae O0e3 M3MEHEHHs CTeNeHeW OKHUCIEHUS 3JIEMEHTOB.
MexXMoneKkyasipHble UM BHYTPUMOJIEKYJISIPHbIE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
Peakuuu nucnponopuuoHnpoBaHus. MeTobl COCTABIEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
PEaKIIHii: METOJI AJICKTPOHHOTO OajlaHca U MeTO I Tosrypeakiinii. OCHOBHBIE TOHSATHSI XUMUYECKON
TepMonuHamMuKH. [lepBoe Havano TepmoauHaMuKd. TernoBol >PQPEeKT XMMUYECKON peakIuu.
3akon I'ecca u cneactBusit u3 Hero. Temnora (SHTanbNMs) OOpa30BaHMS BEIIECTBA.
Tepmoxumuueckue pacuetsl. [lonsaTtue suTponuu. Bropoe Hauano repmoanHamuku. CBoboaHas
sHeprus ' mb0ca. Pacuersl caMonpon3BOIBHOTO MPOTEKAHUS XMMUYECKOM peakluu.

Ckopoctb xumuyeckux peakuui. [Ipenmer xumnueckoil kunetuku. IlonsTue ckopoctu
XUMHUYECKON peakuuu. KuHeTnueckoe ypaBHEHHE peakllMd U KOHCTAHTa CKOPOCTH XUMHYECKON



peakiuu. MakTOphl, BIUSAIOUINE HAa CKOPOCTh XMMHUYECKOW peakiuu (Mpupoja pearrpyrommx
BELIECTB, KOHLEHTPALUs, TEMIIEPATypa, TIOBEPXHOCTh COIPUKOCHOBEHUS BEILIECTB).

[TonsiTHe O KaTanu3aTopax U Karaiause. | 'OMOreHHbIN U reTeporeHHbI kaTtanu3. GepMeHThI.
DepMeHTAaTUBHBIN KaTanu3 U ero MexanusMm. [Ipomoropsl. Katanutuueckue siapl. MTHTrHOUTOPBI.
MexaHu3M JIelCTBUS KaTaau3aTopoB.

OOpaTuMocTh XMMHYeCKMX peaknmii. OOpaTHMble XUMUYECKHUE PEAKIIMU, U3MEHEHHE
sHepruu ['ub0ca B oOpatumoM mporecce. XUMHUECKOE PAaBHOBECHE W €ro AMHAMHYECKUN
xapakrtep. Koncranta xumuueckoro paHoBecusa. Ilpunnun Jle I[Hartense. Cwmemenue
XUMHYECKOIO PaBHOBECHS.

DJIEKTPOJIMTHYECKAs AUCCOLHALMSA. ONEKTPOIUTHI u HERJIEKTPOJIUTHI.
DJIEKTPONIUTHYECKAsT AUCCOLMAINSA, MEXAHU3M JUCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
cBsi3u. CuibHbIe U cia0ble AIeKTpOoauThl. CTeneHb AUCCOUUAINH U €€ 3aBUCUMOCTH OT PAa3JIMYHbIX
dakropoB. Koncranra nuccoumanuu. [Ipoussenenue pactBopumoctu. MoHHOe mpousBeneHue
Bozbl. [lonstue pH. BonopoaHblil nokasareis.

I'maposau3. 'maponus kak oOMeHHBIH mporiecc. OOpaTUMBI M HEOOPATUMBIA THIPOJIN3
OpPraHMYECKUX U HEOpPraHW4eCKUX BewlecTB. l'maponus cosner. ['maponus opraHuyeckux
COCIMHEHUN, KaK XuUMHuYeckas ocHoBa obOmeHa BemiecTB. [umponnz AT®, kak ocHoOBa
HHEPTeTUYECKOr0 OOMEHa B JKMBBIX OpraHu3Max. | HMApONU3 OpPraHUYECKUX COCITUHEHHUN B
MPOMBIIIJICHHOCTH (OMBIJICHHE KUPOB, OMyYEeHUE TUAPOIU3HOTO CIUPTA U T. 1.). YCHIEHUE U
MOJaBJICHUE 00PaTUMOTO THIPOJIHN3a. 3HAYCHHE THAPOIIHN3a B IPOMBIIUIEHHOCTH U B OBITY.

Pacyernble 3amaun. 1. PacueTsl Mo TEpMOXMMHUYECKHM YpaBHEHHUsSIM. 2. Bpruucnenue
TeroBoro 3ddekra peakuu mo TEmIoTe 00pa30BaHUS PEArHPYIONIUX BEIIECTB U MPOIYKTOB
peakuuu. 3. Onpenenenue pH pacTBopa 3a1aHHON MOJISIPHOM KOHIIEHTpauuu. 4. Pacuer cpennei
CKOPOCTH pe€akUMM [0 KOHIEHTpalUsM pearupyroumx BemecTs. 5. Beluucienus c¢
MCIIOJIb30BAHUEM MOHATHUS «TeMIIepaTypHBIi KOAPGUIIMEHT CKOPOCTH peakiumy. 6. Haxoxnenue
KOHCTaHTbl PABHOBECHUSI PEAKIMH 10 PABHOBECHBIM KOHILIEHTPALMSAM U OIPEIEICHUE NCXOTHBIX
KOHLIEHTpAllUi BEIIECTB.

JleMoHCcTpanuu. AJJIOTPONHBIE TNpeBpamieHus: cepsl U Qocdopa. Peakuuu, naymme c
oOpa3oBaHueM rasa, ocaaka wuiId BoAbl. OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMU B
HEOpPraHMYEeCKON XUMUM (B3aMMOJEICTBHE LIMHKA C pacCTBOPAMU COJISTHOM KHMCIIOTHI U Cyib(ara
menu (II). OkMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B OPraHMYECKOW XUMHH (OKUCIICHHE
anberua B KapOOHOBYIO KHCIOTY — peaklUs «CepeOpsHOro 3epkajla» WM peakius ¢
ruzpokcuiom meau (I1), okucnenue aTaHona Ha METHOM KaTanu3aTope). M3ydeHne 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peaklMy OT KOHILIEHTpAIMM BEIIECTB, TeMIepaTyphl (B3auMOJEHCTBHE
THOCYNb(haTa HATPUsL C Cep- HOM KHUCIOTON), MOBEPXHOCTH CONPHKOCHOBEHHUS BEIIECTB
(B3auMoOJIeHiCTBUE COJISIHOM KHUCJIOTHI C TpaHyJIaMH W TOPOLIKaMU alIOMUHUS WIM ILUHKA).
ITpoBeneHne KaTaJIUTUYECKUX PEAKLUN pa3lIOKEHUs NEPOKCHIA BOJIOPOJAA, TOPEHHs caxapa,
B3aUMOJICUCTBUS Hoaa U amomMuHusa. Kopposus xene3a B BOIHOM cpejie ¢ ypOTPOIIMHOM U 0e3
Hero. Habmroenue cmernienust xumuaeckoro pasHoBecus B cucteme: FeCls + KSCN Fe(SCN)s +
3KCl CpaBHeHHE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB 3JIEKTPOJUTOB. CMeElIeHHE paBHOBECHS
JUCCOLMAIMU cTa0bIX KUCIOT. IHIUKaTOphl M NU3MEHEHHE X OKPACKU B pa3HbIX cpenax. oHHbIe
peakuuy U yCIOBUS UX IpoTeKaHus. [ uaponns kapOoHaTOB, Cylb(aToB U CHIIMKATOB HIEIOUYHBIX
metannoB, Hutpata cBuHNA (II) wunm 1uweka, xmopuma ammonusa. CepHOKUCHTBIR U
(bepMEeHTaTUBHBIN TUAPOIIN3 YTIEBOIOB.

JlabopaTopHsble onbIThl. 3. Pa3noxeHue nepokcua BoJOPOia C MOMOLIbIO OKCHIA MEIU
(IT) m xarana3zsr 4. 3HakoMcTBO ¢ Koyuteknueir CMC, copeprkaiinx SH3UMBIL. 5. Peakuu, uaymme
¢ o0pazoBaHHEM OCaJKa, Ta3a WIK BOJBI ISl OPraHMUECKUX U HEOPTaHMUECKUX IJEKTPOIHUTOB 0.
Paznuunble cnydam rtuaponusza coned. HcciemoBaHue cpeabl pacTBOPOB € MOMOIIBIO
WH/IUKAaTOPHON OyMar.

IIpakTnueckas padora Ne 1. CKopocTh XUMUYECKUX peakuil. XUMHUYECKOE paBHOBECHE.

IIpakTnyeckas padora Ne 2. PemenHue 3KCIepHMMEHTANbHBIX 3ada4 IO TeMme
"I'mapon3"



TpeOoBaHMs K YPOBHIO NOATOTOBKH 00y4aK0IIMXCS
IIpeamerHbIe

Ymers:

e OOBSICHSATH MOHATUS: «QJIEKTPOJIUTUYECKAS TUCCOLMALINSY, «TEOPUS IEKTPOIUTUUECKON
JMCCOLIMALIUNY, OKHCIUTENbY, «BOCCTAHOBUTEIIbY, KOKUCIIEHUEY, KBOCCTAHOBICHUEN,
«CKOPOCTb XMMHUYECKON pPEAKIINN», «KaTaIU3», «XUMUYECKOE PAaBHOBECHEM.

e OINpEAEeNsATh 3apsi/i MOHA; XapaKTep CpeJibl B BOJHBIX paCTBOPAaX HEOPIaHUYECKUX
COEJIMHEHUU;

e OOBACHSATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peaKkIK U MOJI0KEHUS XUMUYECKOTO
pPaBHOBECHSI OT PA3JIMYHBIX (PaKTOPOB;

e  II0JIb30BaThCA J1AOOPATOPHOM MOCY10M; YETKO M MPABUIILHO BBINOIHATh XUMHUECKUI
HKCIIEPUMEHT.

MeTanpeameTrHbie
Ymers:

e BBLIENATH U POPMYJIUPOBATH NPOOIIEMY; HAXOAUTh PALIMOHAJIBHBIE IYTH €€ PELICHNUS;

e  AHAJIM3UPOBATbH, HAXOAUTH CYLIECTBEHHOE U HECYIIIECTBEHHOE;

e IIPOBOJIUTH CAMOAHAIN3 CBOMX JOCTHKEHUH, BHOCUTh KOPPEKTHUPOBKH;

e IUIAHUPOBATH 00IIHE CIOCOOBI PabOTHI.

Tema 4. BemuecTBa u ux cBoiicrpa (64 4)

Kanaccndpukanmsa Heopranmyeckux BemiecTB. BeriectBa MpocThle U CIOXHBIE.
bnaropognsle ra3zpl. CpaBHUTENbHAs XapaKTEPUCTHKA IPOCTBIX BELIECTB: METAUIOB U
HEMETAJIOB, OTHOCHTEIBHOCTh dTOW Kiaccuduramuu. CIo)KHBIE BeIIeCTBa: OWHApHBIC
coeMHeHus: (OKCHIbI, TalOreHuAbl, Cynbpuasl U T. 1A.), TUAPOKCHIBI, conu. llonsTHe o
KOMIUIEKCHOM cOeAMHEHUHU. OCHOBBI KOOPAMHALMOHHOM TEOPUU CTPOEHHUS KOMILJIEKCHBIX
coeauHeHuil A. Bepuepa. [loHOpHO-aKLIeNTOPHOE B3aUMOJIEHCTBUE KOMILIEKCOOOpa3oBaresiei u
muranioB. KoopanHamoHHOE YMCII0 KOMIUIEKCOoOpa3oBaTelsi. BHyTpeHHsst 1 BHeHAS chepa
KOMILUIeKcoB. Jlucconmanusi KOMIUIEKCHBIX — coeiuHeHMH. [IpuMeHeHHe  KOMIUIEKCHBIX
COEIMHEHUI B XUMUYECKOM aHAJIM3€E U B IPOMBIIIIEHHOCTH, UX POJIb B IPUPOJE.

Knaccudukanusi opranmdeckux BemecTs. Kiaccudukanus opraHn4eckux BELIECTB IO
CTPOCHUIO YIJIEPOJHOM LNy (aUMKINYECKUE U HUKINYECKHE, HACBIIIEHHbIE U HEHACBILCHHBIE,
KapOOLIMKINYECKUE U TeTepOLUKINYECKUE, apOMAaTUYEeCKUE YIIIEBOJOPOJbI). YTIEBOAOPOAbI
(anmkaHbl, aJKEeHbl, AJKHUHbBI, LUKIOAJIKAHbI, aJKaJWEHbl, apeHbl, TaJOr€HONPOU3BOIHbIE
yri1eBoAopoaoB). OyHKIMOHANBHBIE TPYIIbI (THAPOKCUIIbHAS, KapOOHMIIbHAS, KapOOKCUIIbHAS,
HUTPOTPYIIA, AaMHUHOTPYyNNa) M  KiIaccupUKalMsg BEUIECTB IO 3TOMY  IPHU3HAKY.
['eTepodyHKIIMOHATIBHBIE COETUHEHHUS. | €TepOLMKINUECKUE COSTUHEHHUS.

Metanabl. [lomoxenune mertamioB B Ilepuommueckoit cucreme J[. M. Menneneesa.
OcobeHHOCTH CTpOEHHUsI aTOMOB U KpucTamuioB. [lonmumopdusm. O0mue ¢pusznyeckue cBoicTBa
MeTayioB. DeppoMarHeTHKH, MapaMarHeTUKU M JUAMarHeTUKHU. OJIEKTPOXUMHUUYECKUU Pl
HanpspkeHu MertauioB. CTaHIApTHBIA BOJOPOXAHBIM auiekTpoxa. CTaHAapTHBIE JJIEKTPOIHBIE
noreHnuansl. OOIMe XUMHYECKHE CBOMCTBA METAJIJIOB: B3aUMOACHCTBHE C HEMETAIIAMU, BOJIOM,
OMHapHBIMM COCTUHEHUSMH, KHCIOTaMH, COJSIMH. B3anmojeilcTBUe HEKOTOpPBIX METaJJIOB C
pacTBopamu Ienoyeil. BzanMmopelicTBue akTUBHBIX METANIOB C OPraHUYECKUMHU COETMHEHUSIMHU.
Oco0eHHOCTH peakIiil METaUIOB C a30THOM M KOHLEHTPUPOBAHHOMN CEPHOM KHCIOTaMH.

Koppo3ust merajios. [lonsatre koppo3un. XUMHUYECKAs: U DJIEKTPOXUMHUUECKAsT KOPPO3HS
U CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UU

OO0mme cnoco0bl MoJiydeHUs: MeTa/LUIOB. Metayisl B mpupoae. OCHOBHBIE CIOCOOBI
MOJIyYEHUSI  METAUIOB  (MMPOMETAJUTYprusi, TUAPOMETAJUTYPrusi, d3JICKTPOMETAILTYpPIHUs).
ONEeKTpPOoan3, KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA IPOLECC. OJEKTPOJIU3 pPAacIlyIaBOB
AIIEKTPOJIUTOB. DIEKTPOIN3 PACTBOPOB IEKTPOJIUTOB C UHEPTHBIMU U aKTUBHBIMH 3JIEKTPOAAMH.
Hcnonp30BaHne 3J1E€KTpOIM3a B NMPOMBIIUIEHHOCTU. ['anpBaHnyeckue anneMeHTsl. [Iponeccsl Ha
AIIEKTPO/IaX B rajIbBaHUYECKOM 3JIEMEHTE. AKKYMYISTOpP. TOMINBHBIE 3JIEMEHTHI.



Metannbl rinaBabix noarpyni. Illenounsie Metamibl, 0011as XapaKTepUCTUKA HA OCHOBE
nosnoxenus B Ilepuoanueckoir cucreme snemeHToB JI. M. MenpaeneeBa U CTpOEHUS aTOMOB.
[Tomyuenue, usmyeckre M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE IIEJIOYHBIX METAJUIOB U UX
coeauHeHui. bepuiumii, Marauii, menoYHo3eMeNbHbIe METAILIBI, X 00IIas XapaKTepHCTUKa Ha
ocHoBe mnojoxxkeHus B llepuommueckoit cucreme snemeHtoB JI. M. MenneneeBa u cTpoeHus
atomoB. [lomyuenue, Gpu3nveckue U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MIETOYHO3EMEIbHBIX
METAJIJIOB ¥ UX COeIMHEHUN. ATIOMUHUI, CTpOeHHE aToMa, (PU3HUYECKUEe U XUMUYECKUE CBONCTBA,
[IOJIyYEHUE U IPUMEHEHHE.

Metaibl IOG0YHBIX NOATPYNN. XapaKTePUCTHKA METAIIJIOB MOOOYHBIX MOJATPYII MO UX
nosioxkeHuto B Ilepuonnueckon cucreme anemeHToB [[. 1. MeHneneeBa U CTpOEHUIO aTOMOB.
Mens: ¢usnyeckue M XHMMHYECKHE CBOKMCTBA, IOJYYCHHE M TNpUMEHEHHE. Baxuelmue
coequHeHUsT Meau. Pu3ndecKue U XUMHUUYECKUE CBOMCTBA, MOJIyYEHHE UM NPUMEHEHHE IUHKA.
XapakTepucTuKa BaKHEHIIMX coelMHEHUl (okcuaa W Tuapokcuna muHka) dusuueckue u
XUMUYECKHE CBOMCTBA, IIOIYYEHUE M NPUMEHEHUE XpoMa. XapaKTEepPUCTHKA Ba)KHEUIIHUX
coenuHeHul (okcuaa u ruapokcuaa xpoma (I11), tuxpomatoB U XpoMaTOB LIEIOUYHBIX METAIIIIOB).
Oco0eHHOCTH BOCCTaHOBJIEHMSI JUXPOMATOB B 3aBUCUMOCTHU OT Cpe/ibl pacTBOpoB. dusnueckue u
XMMUYECKHE CBOMCTBA, MOJIYYCHHE M NMPUMEHEHHE MapraHia. XapakTepUCTHUKA BaKHEHIIMX
COEIMHEHUI: OKCUI0B, THJIPOKCHUIOB, cojieil. OCOOEHHOCTH BOCCTAHOBJIEHMS [IEPMAHIAHATOB B
3aBUCUMOCTH OT CpE/ibl PACTBOPOB.

Hemeranasl. Ilonoxenne HemeraiioB B Ilepuonnueckoit cucreme [[. . Menneneesa.
Oco0OeHHOCTH CTPOEHHMS AaTOMOB U  KpUCTaLIOB. Asuorponusi. bmaroponHele  Trasbl.
OxucnuTenbHblE M BOCCTAHOBUTENbHBbIE CBOMCTBA HeMmeTayioB. OOmas XapakTepHUCTUKa
BOJIOPOJHBIX COelIMHEHUN HeMeTaiwoB. OOIIas XapakTEepUCTHKA OKCHAOB M THIPOKCHJIOB
HEMETAJIJIOB.

I"anorensl. CTpoeHHE aTOMOB TaJIOT€HOB, UX CPaBHUTENIbHAs XxapakTepucTthka. CBONCTBa
IPOCTBIX BELIECTB, OOpa30BaHHBIX rajoreHaMu. OKHUCIUTENbHBIE CBOMCTBA TaJIOr€HOB.
["asioreHOBOIOPO/BI, X CBOMCTBA, CPABHUTEIbHAS XAPAKTEPUCTUKA. XJIOP U €r0 COCOUHEHUS,
HaXO0X/IEHUE B IPUPOJIE, IOJTyYEHHUE, CBOWCTBA, IPUMEHEHHE. XIJIOPOBOIOPO/I U COJISTHAS KUCIIOTA.
Xnopunel. Kucnopoansie coeIMHEHUS XJI0PA.

Xanbkorenol. HaxoxpaeHue kuciaopoja M cepbl B NpUpOJE, IMOJIy4Y€HHE HX B
IOPOMBIIIJICHHOCTH M JlabopaTtopuu. CBOMCTBAa KUCIOPOAA M CEphl: aJUIOTPONHUS U (U3NUECKUE
CBOICTBa AJIJIOTPOIHBIX MOAU(UKALINN; OKUCIUTEIbHBIE CBOWCTBA KUCIIOPOA U CEPhI B pEaKLIHAX
C IpOCTBIMM BellecTBaMHM. BoccTaHOBUTENBHBIE CBOMCTBA cepbl. OKHUCIEHHE KHCIOPOAOM
CIIOXKHBIX BelecTB. OKHCIUTENbHbIE CBOMCTBAa O30HA. [IpuMeHeHHMe Kucaopojla M O30HA.
ITpumenenune ceprl. CepoBOAOPOJ, HAXOXKAECHNUE B IPUPOJIE, NTOIYYEHHE, CTPOCHNUE MOJIEKYJIBl U
cBoMcTBa: puznUeckue u xumuaeckue. CepoBogopoaHast Kuciiota u cynbuasl. Oxcun cepsl (IV),
ero ceorctBa. CepHucras Kuciora u ee coau. CepHas KMCIIOTa: IPOMBILIEHHOE IIPOU3BOACTBO,
du3nYecKue W XMMHUYECKHE CBOMCTBA (OKHUCIUTENbHBIE U OOMeHHBIE). [IpuMeHeHne cepHoit
KHCIO0ThI. COJIM CEpHON KHUCIIOTBHI.

A3zor. Haxoxnaenune B mpupope, moinydenue. CtpoeHue Monekysibl. OKHCIUTETbHBIE U
BOCCTAaHOBUTENBbHBIE CBOMCTBAa a3ora. lIpuMeHeHme a3zora. AMMHAK: NOJIY4YEHHE, CTPOEHUE
MOJIEKYJIbI, CBOWCTBAa (OCHOBHBIE, DPEAKIMH KOMILIEKCOOOPAa30BaHMsI, BOCCTAHOBUTEIbHBIE,
OKHCITUTENbHbIE, PEAKIMU C OPraHWYEeCKMMHU BELIECTBAMU M C YrieKuciabM rasom). Comnu
aMMOHMSI M MX npuMeHeHue. OKCUIbl a30Ta, MX CTPOEHUE M CBOWCTBA. A30THas KUCIOTA:
MIOJIyYE€HUE, CTPOEHHE MOJIEKYJIbl W CBOHCTBAa. HuTpaThl, MX TEpMHUYECKOE pa3IOKEHUE.
Pacno3snaBanue HUTPATOB U UX NIPUMEHEHUE.

®ocdop. Haxoxnenue B mpupoje, MoidydeHHe. AJUIOTponus U (U3MUECKUE CBOICTBa
Monupukanuii. OKHUCIUTENbHBIE CBOWCTBA (peakUUH C METaUIaMH) U BOCCTAaHOBUTEJIbHbBIE
cBoiicTBa (ocdopa (peakuuu ¢ TrajoreHamu, KUCIOPOJIOM, KOHLIEHTPUPOBAHHOH CEpHOH u
azotHo# kucimotamu). Oxcup Gocdopa (V). @ochopHbIe KUCIOTH U UX COJIH.

VYraepon. Haxoxaenue B npupoze. Amnorponus U pusnyeckue cBoiicTBa MoIu(pUKaIUil
(moBTOpeHue). XHWMHUYECKHE CBOWCTBA YIJIepoja: BOCCTAHOBUTEIbHBbIE (B3aUMOJIEHCTBUE C



rajoreHaMu, KHUCIOPOIOM, CEpoM, a3oToM, Boaoi, okcuaoMm menu (II), KoHIIEHTpUpOBaHHOU
CEepPHOM M a30THOM KUCIOTaMHU) U OKHCIUTEIbHbIE (B3aUMOACHCTBUE C METANIaMU, BOJOPOIOM,
KpeMHueM, 6opom). [lonydenue, cBoiicTBa U IpUMEHEHNE OKCUIOB YIIepoa. YTolbHas KUCIOTa
U €€ COJIN.

Kpemuuii. HaxoxeHre KpeMHUsI B IPUPOJIC U €r0 MOJydeHHE. AJUIOTPOIUSI U CBOMCTBA
QUIOTPONHBIX MOAU(UKANIMA KpeMHHUs. BoccraHoBuTenbHbIE (peakmuy C TaJIOTeHAMH,
KHCJIOPO/IOM, PpAacTBOpPAMU IIeJIoueil) M OKMCIMTEIbHBIE CBOWCTBA KpPEMHHUs (peakuuu C
Metasamu). Ilpumenenne kpemHus. OKcHI KpPEMHHs, KpEMHHEBas KHUCJIOTa U €€ COJIH.
CunukartHas IPOMBIIUIEHHOCTD.

KucjoTsl oprannyeckue 1 Heopranndeckue. Cocras, kiaccupukanus 1 HOMEHKIATypa
HEOPraHMYECKUX W OpPraHMYEeCKUX KHCHIOoT. [loaydeHne BaXKHEHINMX OpPraHU4ecKUX U
HEOPraHMYECKUX KUCIIOT. XMMUYECKUE CBOMCTBA (peaklUy ¢ METaJUIaMU, C OKCUJJaMU METaJIIOB,
C OCHOBaHMSIMH, C COJIAIMU, CO cCIUpTaMHu ). OKUCIIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA KUCIIOT.
Oco0eHHOCTH CBOICTB CEpHON U a30THOM KUCJIOT, MypPaBbHUHOMN U I11aBEJIEBOM KUCIIOTHI.

OcHoBaHMe Oprannvyeckue U Heopranuyeckue. Cocras, Kjaccu(pukalus, HOMEHKIATypa
HEOPraHMYECKUX U OPraHUYEeCKUX OCHOBAaHWH. OCHOBHBIE CIIOCOOBI MONYYEHHS THAPOKCHIIOB
METaJUIOB (1IeJI0Uel — peakUsIMU METaJUIOB U UX OKCHUJIOB C BOJIOM, HEPACTBOPUMBIX OCHOBAaHHUM
— peaknueit oOMeHa). Ilomyuenue amMMuaka ¥ aMUHOB. XMMHUYECKHE CBOICTBA OCHOBAaHUI:
meao4yer (peakuuyu ¢ KUCIOTaMH, KUCIOTHBIMM OKCHIAMM, pacTBOpPaMH COJIEH, C MPOCTHIMU
BEIIECTBAMH, C TAIIOMIOTIPOU3BOJHBIME YTIIEBOIOPOIOB, (PEHOJIOM, KUPAMH); HEPACTBOPUMBIX
OCHOBaHMH (peakIyy ¢ KUCIOTaMH, PEaKIH Pa3JI0KEHHS).

AM¢oTepHble OpraHuyeckne M HeopraHuveckue coeguHeHusi. CriocoObl IMOJIy4yeHUs
aM(pOTEepHBIX coeTMHEHNUH (aM(POTEPHBIX OCHOBAHUI M aMUHOKUCIIOT), UX XMMUYECKHE CBOMCTBA.
OTHOCUTEIBHOCTD AEJIEHUS COEMHEHUI Ha KUCIOThl U OCHOBaHUSI.

I'eHeTn4yeckast CBsI3b  MEXKIY KJIaccaMH OPraHH4YeCKHX W HEOPraHM4YeCcKHX
coequHeHMil. [IoHATUS «r€HETHUUECKON CBS3U» U «T€HETUYECKOro psiga». OCHOBHbIE MPU3HAKU
TeHETUYECKOro psjaa. l'eHeTnyeckue psibl METAJUIOB (HAa MpUMepe KajlbLus M Keje3a) U
HEMETAJJIOB (Ha IPUMEpE CEpbl U KPEMHHUS) U NEPEXOAHOIO 3IEMEHTA (Ha IpUMEpE alIFOMUHUSA).
['eHeTnyeckue psapl U TEHETUYECKAs CBSI3b B OPraHM4eCKOM XUMHU. ENMHCTBO MHpa BEILECTB.

Pacuernbie 3axaumn. 1. Berunciienue Maccel Ui 00beMa IpOyKTOB pEeaKIIUU 110 U3BECTHOM
Macce WM 00bEeMy MCXOJHOTO BEIIECTBA, COZAEpXKallero mnpumecu. 2. BulumciaeHune macchbl
HCXOJIHOTO BELIECTBA, €CIM MU3BECTEH IPAKTHMYECKUMI BBIXOJ W MaccoBas €ro Joysi OT
TEOPETUYECKH BO3MOXKHOIO. 3. BbIUKCIIEHUSsI 0 XUMUYECKUM YPaBHEHUSIM PEAKIUM, €CIIN OJHO
U3 pearupyrommx BeIIecTB 1aHo B U30bITKE. 4. OrnpenenaeHre MoJeKyIIpHO (hOpMyIIbl BELECTBA
[0 MacCOBBIM JOJSIM 3JIeMeHTOB. 5. OmpezaeneHue MOJEKYJIIpHOH (GopMyibl ra3000pa3HOro
BEIIECTBA [0 M3BECTHOM OTHOCUTEIBHOW IUIOTHOCTH M MACCOBBIM JOJISIM DJIEMEHTOB. 6.
Haxoxxnenue monexyssipHoil opMyiibl BeriecTBa o Macce (00beMy) MPOAYKTOB Cropanus. 7.
Komb6uHMpoBaHHbIE 3a1a4H.

HNemoncrpanuu. Komnekuus «Kiaccudukanus HeopraHudeckux Bemiect». [lomyueHue
KOMIUIEKCHBIX ~OpPraHMYECKMX W HEOPraHWYEeCKHX COCIMHEHMH. JleMOHCcTpanus CyxXHx
kpuctamoryaparoB. Komnekius  «Knaccupukanuss opraHudeckux —BemiecTB». Mojenu
KPUCTAIJIMYECKUX pelmeTok MeTaioB. Kosulekiuss MeTauioB ¢ pa3HbIMH  (U3HYECKUMU
cBoiicTBamH. B3aumopelicTBie METaIIOB ¢ HEMeTaulaMu (LIMHKA € CEpOil, alFOMUHUS ¢ HOA0M),
C pacTBOpaMM KHUCJIOT M Ieioyeil. ['openue metamioB (LMHKa, *Keje3a, MarHusl B KHCIOPOJIE).
B3aumonelicTBue a30THOM M KOHLIEHTPUPOBAaHHOW CEPHOM KUCIIOT ¢ Meapto. Koppo3us meTamios
B Pa3MYHBIX YCIOBUAX M METOABI 3aUThl OT Hee. Komteknus pyn. BoccrtanoBnenue menu u3
okcuaa meau (I1) yrmem u Bogopogom. AnmomuHoTepmus. Bzaumopeiictust cynbdara menu (II) ¢
xene3oM. CocTaBiieHUE TaTbBaHUYECKUX JIEMEHTOB. DJIEKTposin3 pacTBopa cyibdara meau (II).
OO0pa31bl HIETOYHBIX METAJIOB. Peakiius okpamBaHys MJIaMEHU COISIMM LIETOYHBIX METaJIJIOB.
B3auMopeiicTBue IUTHA U HAaTpUs C BOJAOW M ATWIOBBIM CIMPTOM. B3anmmonencTBue HaTpus ¢
cepoii. O6pa3uel meramios [IA rpynnsl. BzaumoneiictBue kanbiust ¢ Bojgoi. ['openue maraus B
BOJIE M TBEP/IOM YIJieKHucioM raze. KauecTBeHHbIE peakliiy Ha KaTHOHBI MarHus, KaJablus, Oapus.



Peakuuu okpammBanus miaaMeHu coisiMu MetaiioB [IA rpynmel. Mcnonb3oBaHue ruipokcuaa
meau (II) B kauecTBEHHBIX peaklUsIX OpraHuYecKuX coeauHeHui. Ilepexon xpomara B aAuxpomar
u obpatHo. Ilonmydyenne m ucciemoBanue cBoicTB ruapokcuaa xpoma (III). OxucnurenbHbIe
cBoiicTBa quxpomara Kaiaus. OKHMCIMTENbHBIE CBOMCTBA IEpMaHIaHaTa KalMs B PEAKLUAX C
OpraHWYECKUMH U HEOPraHUYECKUMH COEAMHEHUAMU. Mo1eTn KpUCTAINIMYECKUX PEIIETOK H0/1a,
anMasza, rpadura. B3pelB cMecu Bomopona ¢ KHUCIOpoAoM (rpemyuero rasa). I'openue cepsl,
dbocdopa u yrist B kucinopoae. ObeciBeunBaHue OpOMHOHN (MOTHOMN) BOBI ATUIICHOM. | ajioreHbl
(mpoctbie BeuiecTBa). OKUCIUTENbHBIE CBOWCTBA XJIOPHOW BOJIbI. [lomyueHune cossiHOM KUCIOThI
u ee cpoictBa. [lonyuenue kucinopoga. [lomyueHne OKCHIOB TOPEHUEM MHPOCTHIX M CIIOMKHBIX
BeulecTB. B3aumopeiicTBue cepbl ¢ MeTaiaMu (QIIOMUHHEM, LIUHKOM, Xkene3oM). Ilomyuenue
CEpOBOIOPOA U CEPOBOIOPOJIHOM KUCIIOTHI, TOKA3aTENbCTBO HATMYHS CYNIb(UIMOHA B pacTBOPE.
CpoiicTBa cepHOi KHCHOTHL. (CXeMa NpPOMBIIIJICHHON YCTaHOBKH (PAaKIMOHHOW MEpEeroHK!
Bo3nyxa. [lomydenue u pasnoxxkenue xaopuaa ammonus. [Tonydenue okcuaa azora (IV) peakiueit
B3aUMOJICUCTBUS MEIU C KOHLEHTPUPOBAHHOW a30THOM KHUCIOTOW. B3ammozeincrBue okcuia
aszora (IV) ¢ Bomoii. PaznoskeHune HUTpaTa HaTpus, TOpEHUE YepHOTo rnopoxa. ['operue docdopa,
pactBopenue okcuaa pocdopa (V) B Bojie U UCCIIeJOBaHUE TTOTYYEHHOTO PACTBOPA MHAUKATOPOM.
Konnekuust npupoHeIx coennHeHuit yriaepoaa. Kpucramimueckue pemerku aiMasa u rpadura.
Ancop6mus okcuna azota (IV) akruBupoBanHbsiM yriem. [lepexon kapOoHaTa B rHIpOKapOOHAT U
oOpatHo. Komiekiuu npupoAHBIX CHUIMKATOB U MPOAYKIHMU CUJIMKATHOM MPOMBIIUIEHHOCTH.
B3aumoneiicTBue KOHLEHTPUPOBAHHBIX A30THOM M CEPHOM KHUCJIOT, a Takke pa30aBIeHHOU
A30THOW KHUCIOTHI C MeJblo. Peakius «cepeOpsHOro 3epkaia» s MYpPaBbUHON KHCIOTBHI.
B3anmopeiictBue aMMMaka M METWIAMMHA C XJIOPOBOAOPOAOM M BOAOM. Bzammonelicteue
pacTBopa THUIpOKCHIAa HATpus C aM(OTEepHBIM THUIPOKCHIOM IIMHKA WIM alIOMUHUA.
Ocy1ecTBieHHE TPEBPALICHUM
1) Ca — CaO — Ca(OH), Sy
P— P,0.>H,PO, —
2) Cu — CuO — CuSO, — Cu(OH), = CuO — Cu

3) C,H;OH

!

Ca;(PO,),

C,H, — CH,COH — CH,COOH
!

CH,OH—CH,OH

JlaGopaTopHble onbIThI. 7. O3HaAKOMIIEHHE ¢ 00pa3LiaMy IpeCTaBUTENeH pa3HbIX KIacCoB
HEOpPraHMYeCKUX BellecTB. &. BzauMopelicTBUe MHOTOAaTOMHBIX CIMPTOB M TJIIOKO3bI C
(benuHroBoii xuaKocThio. 9. KauecrBennsle peakiuu Ha uonsl Fe2+ u Fe3+. 10. O3nakomienue
¢ oOpa3iamMu TIpeJCTaBUTENCH pa3HBIX KJIACCOB opraHumdeckux BemiecTB. 11. B3aumopeiicTBue
METaJUIOB C pacTBOpaMH KHCIOT M coieil. 12. O3HakomyieHue ¢ Kojulekuumed pya. 13.
O3HakoMJIEeHHME C KOJUIEKIIMeM XMMHMYECKHX HCTOYHUKOB TOKa (OaTapedku, CBHUHIIOBHIE
aKKyMYJISATOpBI U T. 1.). 14. B3auMoeiicTBue amoMUHMSI C pacTBOpaMM KUCIJIOT U Iienaoden. 15.
[TonyueHne M W3ydyeHHE CBOWCTB THJIpoKcHuaa amoMuHus. 16. KauecTBeHHBIE peakuuu Ha
KaTHOHBI Menu. 17. Pa3noxxenune rugpokcuna meau (I11). 18. [Momyuenue u nccienoBanue cBOMCTB
ruapokcuaa nuHKa. 19. KauecTBeHHble peakuuu Ha rajgoreHuA-uoHbl. 20. O3HaKOMIIEHHE C
KOJIJIEKIIMEeH PUPOAHBIX coeTuHeHni cephl. 21. KauecTBeHHbIe peakliuu Ha cynb(u-, Cyabpur-
U cyibgaT-aHnoHbl. 22. KayecTBeHHas peakius Ha MOH aMMOHuU4. 23. Pacnio3HaBaHNe HUTPATOB.
24. KauectBeHHas peakiuss Ha ¢ocpar- anuoH. 25. I[lomyueHwe yriaeKucioro rasa
B3aUMOJICICTBUEM MpaMopa C COJIIHOW KHCIOTOM M HCCIEJOBAaHUE €ro CBOWCTB. 26.
KavectBennass peakuuss Ha KapOoHar-aHuoH. 27. IlomyueHne KpeMHUEBOW KHCIOTHI
B3aUMOJICICTBUEM pPAacTBOpa CHJIMKaTa HATpHUs C CWIBHOW Kuciotod. 28. PactBopenue
KPEMHHUEBOM KUCIIOTHI B ILIETIOYH.

IIpakTuyeckas padoraNe 3. [TonyyeHue ra3oB 1 U3y4eHHE UX CBOWCTB.

IIpakTnyeckas paGoraNe 4. PemeHue sKCIEpUMEHTANIbHBIX 3a7ad 10 OPraHMYECKOMN
XUMUH.



IIpakTnueckass padoraNe 5. PemeHue 3KCnepruMEHTAIBHBIX 33/1a4 110 HEOPTaHUYECKOM
XUMUU.
IIpakTnyeckass padora Ne 6 CpaBHEHHE CBOWCTB HEOPraHMYECKMX M OPraHUYECKUX
COCIMHEHUN
IpakTnyeckass padora Ne 7 ['eHeruueckas CBsI3b MEXKIY KJIacCaMUd HEOPTraHMYECKUX U
OpPraHUYECKUX COCTUHCHUM
TpeOoBaHMs K YPOBHIO NOATOTOBKHU 00y4al0IIMXCS
IIpeamerHbIe
Ymers:
e OOBSICHATH XUMUYCCKHUE CBOMCTBA: KUCJIOT, IICII0OUYCH, COJICH, METAJJIOB U UX CILIABOB.
e Ha3bIBATh U3yUYEHHBIE BEUIECTBA 10 «TPUBUATIBLHON» UM MEXAYHAPOIHOU
HOMEHKJIATypE;
e  ONpENENATh NPUHAMIEKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCAM;
e OOBSACHSATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS;
e BBINOJHATh XUMUYECKHI 3KCIEPUMEHT.
MeTtanpeamenansbie
Ymern:
e BBIICIATH U (POPMYIUPOBATH MTPOOIIEMY; HAXOJAUTh PAIIHOHAIBHBIC ITYTH €€ PCIICHHUS,
e AHAIM3UPOBATh, HAXOAUTH CYLIECTBEHHOE U HECYILIECTBEHHOE;
e TIPOBOJUTH CAMOAHAJIN3 CBOUX JIOCTUKEHUMN, BHOCUTH KOPPEKTHPOBKH;
e MPEACTaBIIATb KOHKPETHOE COACPKAHUE U MPEACTABIISATH €r0 B YCTHOW U MMCbMEHHOU
dopme;
e TUTAHMPOBATH OOIIHE CITOCOOBI PaOOTHI.

Tema 5. Xumus u o61mmectBo (15 1)

XuMus U NPOU3BOACTBO. XUMUYECKAs MPOMBIIIJIEHHOCTh. XUMUYeCcKas TeXHOIOrus. ChIpbe
JUIST XMMHYECKOW TMPOMBINIICHHOCTH. Bosla B XMMHUYECKON NPOMBIIUICHHOCTH. DHEPrus s
XMMUYECKOTO MPOU3BOJACTBA. HayuHble NPUHOUIBI XMMHYECKOTO IPOM3BOJCTBA. 3alllUTa
OKPY>KaIOIIEeH Cpellbl M OXpaHa TpyAa MPU XUMUYECKOM IMpou3BojicTBe. [Ipon3BoacTBO aMmuaka
Y METaHoJIa B cpaBHeHUH. buotexnomnorusa. HanotexHonorus.

XHUMHUS U ceIbCKOM X0351iicTBO. OCHOBHBIE HANPaBICHUS XMMHU3AUHN CEIbCKOTO XO035HCTBA.
YaoOpenuss u ux knaccudukanus. Xumuueckas wMenuopauust mous. llectummnabl U ux
kinaccudukanus. XuMu3aius >KUBOTHOBOICTBA.

Xumus 4 npodiemMsl Okpy:kaomeii cpeabl. OcHOBHBIE (aKTOPbI XUMHUUECKOTO 3arpsS3HEHHUS
okpyxaromeid cpeapl. OxpaHa aTmoc(epbl, BOJHBIX PECYPCOB, 3E€MEIBHBIX PECYPCOB OT
XUMHUYECKOTO 3arps3HEHUSI.

XuMHUs U MOBCEeHEBHAA *KU3Hb. JlekapcTBa. MOOIIME U YUCTAIINE CPEACTBA. XUMUYECKUE
CpeAcTBa TUTMEHBl U KOCMETHMKH. MeXIyHapoaHas CHUMBOJIMKA MO YXOAY 3a TEKCTUIIbHBIMU
u3nenusaMu. MapkupoBKa Ha YIMaKOBKaxX MHUIIEBBIX MPOAYKTOB M MHGOpPMAIHs, KOTOPYIO OHa
cumBonu3upyer. JlemoHnctpanuu. BuaeodparMeHTsl o MpoW3BOACTBY aMMHAaKa U METaHOIIA.
Crnaiiipl U Ipyrue BHAEOMaTepUalbl, WUTIOCTpUpYIome Ouo- U HaHOTexXHONOTHH. Kostekius
«Munepanbhble ynoOpenus». Kommekius mnecTunumoB. BumeopparMeHTHl MO XUMHUYECKON
MEJTMOpaIlUM TTOYB U XUMHU3AIMHU KUBOTHOBOICTBA. BuaeodparMeHTsl 1 claiipl SKOJIOTUUECKON
TeMaTUKU. JloManiHssa, aBTOMOOUIIBbHAS aliTeUKH M anTeuka XuMu4eckoro kabunera. Komnekuus
MOIOIIUX M YHUCTAIIUX CPEJICTB.

JlaGopatopuble onbIThl. 29. O3HakoMJeHHE C OOpa3llaMu CpPEICTB OBITOBOW XUMHMU U
JIEKAPCTBEHHBIX TPEMApPaTOB, U3YYCHUE WHCTPYKIIMA K HUM IO MPABUILHOMY W 0€30macHOMY
npumeHeHuto. 30. M3ydyenwe MeXIyHapOAHOM CHUMBOJMKM MO YXOAYy 33 TEKCTUIbHBIMU
W3JIETTUAMHA U MAaPKUPOBKH HA YIAKOBKAX MHUIIEBBIX MPOTYKTOB.



TemaTHyeckoe IVIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOEHHE
KaKIA0M TeMbl

Ne Tema KonunuectBo
/i 4acoB
10 xaacce (175 yacoB)
1 Bsenenue 9
2 CtpoeHnue u KiaacCuUKaIUs OpraHnIeCKUX COCTMHCHUM 15
3 | XuMHuecKue peakiiy B OPraHuueCcKOi XUMHUU 10
4 YTI1eBOIOPOIBI 36
5 CrupThl ¥ PEHOJIBI 14
6 Anbaeruapl. KeTonsl 14
7 KapOoHOBBIE KHCIIOTHI, CIIOKHBIC A(UPBI U KUPBI 18
8 YreBoab 16
9 A30TCOepIKaIe OPraHUnYECKUE COSAMHEHUS 17
10 | buonorudecku akTHBHBIC BEIIECTBA 13
11 | [IpakTukym 7
12 | UToroBoe moBTOpEHUE 6
11 kaacc (170 yacoB)
1 CtpoeHue aToma 16
2 Crtpoenue BeniecTBa. JlucnepcHble CHCTEMBI 24
3 XHWMHYECKUE PEAKITUU 34
4 BemecrBa u ux cBoiicTBa 64
5 Xumusi 1 O0IIECTBO 15
6 HrtoroBoe nmoBTOpeHHE 17




