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Pabouas mporpamma y4yeOHOW AUCHUIUIMHBI «XUMUS» » pa3paboTaHa Ha
OCHOBAaHHMM MPUMEPHON NpPOrpaMmbl Y4eOHON TUCUUIUIMHBI, PEKOMEHI0BaHHOMN
OI'AY «®UPO» (mportokon Ne 3 ot 21 urons 2015 r., Peructpanrionssiii Homep
peuensun 385 or 23 wurona 2015 r. ®T'AY «DPUPO»), B COOTBETCTBUU C
PekoMeHiaius M 110 OpraHu3alyu MOJTYYEHUsl CPeJHEro ooiiero oopazoBaHus B
npenesax OCBOEHUs 00pa30BaTENIbHBIX MPOrpaMM CPEeIHEro Mpo(ecCHOHaTBLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOuiero oOpas3oBaHus ¢ ydetoMm llpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl CpelHero oOluiero ooOpa3zoBaHus,
0/100peHHO# penieHueM (peaepaibHOro y4eOHO-METOIMUECKOT0 OOBETUHEHUS 110
obimemy oOpazoBanuio (mpotokon oT 28 utoHs 2016 r. No 2/16-3) u Ilpukasa
MunuctepcrBa npocseiienus: Poccutickoit @enepanuu ot 12 asrycra 2022 rona
Ne 732 «0O BHeceHuum u3MeHeHUH B (denepanbHbBIi TOCYAapCTBEHHBIN
oOpa3oBaTelbHBIM CTaHAAPT CpeAHEro oOIero o0pa3oBaHUs, YTBEP>KICHHBIM
npukazoM MuHucTepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepauuu ot 17
Mmast 2012 1. N 413».

CocTraBuTenM: KaHAWJAT TEXHHUYCCKHX HayK, IpenojaaBaTesib Kadeapsl
obmeoOpasoBarenbubiXx auciuumme O.0. TameHko, mpenoaaBatenb Kadeapsl
obmeo6pazoBarenbHbIX qucuuiuiiH T.B. Hepsi6ona.
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1. IACIIOPT PABOYEM ITPOIr'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI
XUMUA

1.1. Ob61acTb npuMeHeHus1 pado4eil MPOrpaMMbl

Pabouas nmporpamma yueOHOM nucuurmiauabl sBisercss dactbio [ITICC3 no
cnennanbHOCTAM CIIO:

36.02.02 «300TeXHUSI»;
35.02.09 «MxTronorust u ppIOOBOICTBOY;
35.02.06 «TexHonorus MIPOU3BOJICTBA 17} nepepadoTKu

CEIBCKOXO3IMCTBEHHON MPOAYKIIUN.

1.2. MecTo y4eoHoii mucuumiaunsl B IITIICC3:
B yueOHOM mutaHe yueOHasi AUCHUIUIMHA « XUMUS» BXOJUT B COCTAB 1K
npoQUIBHBIX 00111€00pa30BaTENbHBIX YUEOHBIX UCIIUILINH.

1.3. leau u 3agaum y4eOHOM IMCUUIIMHBI — TPeOOBAaHMS K pe3yJibTaTaM
OCBOEHMS Y4eOHOH TMCIUNINHBI.

Copnepxanve TporpaMmbl  «XHUMHS»  HAmpaBI€HO HAa  JOCTHXKEHHUE
CIEAYIOIINX LIEIIEH:
dbopMupoBaHue y OOydYalOIIMXCS YMEHHS OIEHHWBATh 3HAYMMOCTH XHMHUYECKOIO
3HAHUS 7151 KQKIOr0 YeJIOBEKa;
dopMupoBaHuE y 00YyYalOIIMXCS LETOCTHOTO MPEACTAaBICHUS O MHUPE U POJIU
XVUMUU B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
yMEeHHSI OOBACHATh OOBEKTHI W TPOLIECCHl OKPYXKAIOMEH JeHCTBUTEIHLHOCTH:
MIPUPOTHOM, COLMATIBHOM, KYJIBTYPHOM, TEXHUYECKON CPEbI, UCIIOIB3YS IS 3TOTO
XUMUYECKHUE 3HAHMUS;
pa3BUTHE y OOyYaroUIMXcsi yMEHUM pa3nuyaTh (aKkThl U OICHKH, CPAaBHHUBATh
OLICHOYHBIE BBIBO/IbI, BUJIETh X CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPHUEB C
OTIPENICICHHOW CHCTEMOM IIeHHOCTeH, (opMyaupoBaTh H  OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIINIO;
npUOOpETeHNE 00YUYAIOIIIUMHUCS OIBITa PAa3HOOOPA3HOU NEATETLHOCTH, TIO3HAHUS
Y CaMOIIO3HAaHUS; KIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE 1JIS
Pa3TUYHBIX BHUJOB JIEATENHHOCTH (HABBIKOB pEHICHUS TPOOJIEM, TPUHATHSA
pelIeHu, ToucKa, aHaiau3a W o0paboTku HHPOPMAIMKH, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB HM3MEPEHHI, COTPYJIHHYECTBA, O€30MacHOrO oOOpalieHus C
BEILIECTBAMU B MOBCEAHEBHON KU3HU).

OcBoeHue conmepxaHusi y4eOHOW IUCHIUIUIUHBI «XWUMHUS», 00OecreunBaeT

JNOCTHKEHUE CTYyACHTaMU CIEAYIOUIUX PEe3yIbTaTOB:

® JIMYHOCTHBIX

- YYBCTBO IOpAOCTH W YBAXXCHHUA K HUCTOPHUHU W AOCTHIKCHHAM OTE€UYCCTBECHHOM
XUMHYECKON HayKH, XUMHYCCKH I'PaMOTHOC ITOBCICHHUC B HpO(l)eCCHOHaHBHOﬁ



ACATCIIPHOCTH U B 6BITy Ipu O6paIHeHI/II/I C XMMHYCCKHMHU BCIICCTBAMH,
MaTcpuaIaMi U IMpoueCCaMu,

- TOTOBHOCTH K TMPOJOJIKCHHIO 0Opa30BaHUs M TMOBBIIICHHS KBaIU(UKAINHA B
n30paHHON NMPOPECcCUOHAIBHON NeATEIbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIU
XUMHAYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHYECKOW HAYKH M
XUMHYECKUX TEXHOJOTUH JUIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOU MpodecCHOHaNbHON NeSTeIbHOCTH;

MCTAIIPCAMCTHBIX

- WCTOJB30BaHWE PA3JIMYHBIX BHUJOB IT03HABATEIBHON JEATCILHOCTH U
OCHOBHBIX WHTEJUICKTYaTbHbIX orepanui (TToCTaHOBKH 3a/1auu,
GbopMyIMpOBaHUS THIIOTE3, aHalIW3a W CHUHTE3a, CpPaBHEHHUs, OOOOIICHUS,
CUCTEMaTH3alli{, BBISBICHUS TPHUYUHHO-CIICICTBCHHBIX CBS3CH, ITOMCKA
aHayoroB, ()OPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHHS IOCTABICHHOW 3ajayH,
NPUMCHCHHE OCHOBHBIX METOJOB IIO3HaHUS (HAOJIOJACHUS, HAy4YHOTO
OKCIIEPUMEHTA) JIUI M3YYCHHS Pa3IMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB H
IPOIIECCOB, C KOTOPHIMH BO3HUKAaeT HEOOXOIUMOCTh CTaJKWBAaThCS B
npodeccruoHansHoOl chepe;

- HCTOJB30BAHME PA3NIMYHBIX MCTOYHUKOB [IJISl TOJYYEHUS XUMHUUYECKOU
uH(pOpMaIIK, YMEHHUE OLEHUTH €€ JOCTOBEPHOCTH IS TOCTUKEHUS XOPOITUX
pe3ynbTaToB B MpodeccuoHanbHOU chepe;

IMPCAMCTHBIX

1) chopMupoBaHHOCTh NPENCTABICHUN: O MATEPHAIBHOM E€IWHCTBE MHpA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM MPUPOJIBI; O MECTE U 3HAUYCHHUH
XMUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECTICUCHUHU YCTOWIUBOTO
pa3BUTHsS  4YEJOBEYECTBA: B  PEHICHHMH  TPOOJEeM  DKOJIOTHYECKOM,
HHEPreTUYECKON M MUINEBONW 0€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3TaHHUH
HOBBIX MAaTE€pUANIOB, HOBBIX HCTOYHUKOB DSHEPruuM, B 00ECIEUYEHUU
PaAIMOHAILHOTO TPUPOJIOIONIB30BaHUSA, B (DOPMUPOBAHUUA MHUPOBO33PEHUS H
oOmmielt KyJabTypbl YeEIOBEKa, a TaKXKe OSKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOAHOM CpEJIE;

2) BHaJA€HUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIaraoIire MOHATHUS (JIOMOTHUTEIBHO K CUCTEME MOHSTUH 0a30BOro
YpPOBHS) - H30TONBI, OCHOBHOE€ M BO30YXXJIEHHOE COCTOSIHHE aToMma,
ruOpuau3anms aTOMHBIX opOuTtaneit, xummueckas cBs3b (" " m "", KpaTHBIC
CBs3M), MOJSpHAs KOHIEHTpAmus, CTPYKTypHas dopmyna, HU30Mepus
(cTpykTypHas, reomeTrpuueckas (IUC-TpaHC-U30MEpHUsI), THUIBI XUMHUUYECKUX
peakiuii (roMo- W TeTepOreHHbIE, OOpaTUMbIE U HEOOpPATHMbIE), PACTBOPHI
(UCTUHHBIE,  JUCIEPCHBIE  CUCTEMbl),  KPHUCTALIOTHAPATHI,  CTENEHb
JTUCCOLMALINM, JJEKTPOJIN3, KPEKUHT, PU(OPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE TTOHUMAHUS
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NPUYUHHOCTA U CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, COBPEMEHHbBIE
MPEACTABICHUA O CTPOCHHUM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM H
HAJMOJIEKYJISIPHOM YpPOBHSX; MPEJCTaBICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX UX
OpPOTEKaHMs, O XUMHUYECKOM  PpPaBHOBECHHM, JIUCIEPCHBIX  CHCTEMAX,
(hakTOJIOTNYECKUE CBEACHUS O CBOMCTBAxX, COCTaBE, MOJYyYEHUU U O€30MacCHOM
UCIIOJIb30BAHUM BaXKHEHIIMX HEOPraHMYeCKUX W OpPraHMYEeCKUX BEIIECTB B
OBITY U MPAKTHUYECKOW JAESITEIBHOCTU UYEJIOBEKA; OOUIMX HAYUYHBIX MPUHIMMIAX
XMMHYECKOT0 TMPOMU3BOJCTBA (HAa MpHUMEpPE IMPOU3BOJACTBA CEPHOM KHCIIOTHI,
aMMUakKa, MeTaHoJja, nepepadoTku HEPTH);

3) chopMHpPOBAaHHOCTH, YMEHUW BBISBIATH XapaKTepHbIE MpPU3HAKU U
B3aUMOCBSI3b WM3YyYECHHBIX NOHATUW, MPUMEHSITh COOTBETCTBYIOIIME MOHSITHUSA
IIPY OMMCAHUU CTPOEHHUS U CBOKMCTB HEOPTaHMYECKUX U OPraHMYECKUX BEILIECTB
U WX MPEBPALICHHUI; BBIABIATH B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHATHIMU
U TIPEICTABICHUSAMH APYTUX MPEIMETOB JJIsi 00Jiee OCO3HAHHOTO MOHUMAaHUS U
OOBSCHEHUS CYIIHOCTH MAaTepHAIbHOIO €JMHCTBA MHpA; HCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl OOBSCHEHUS U TNPOTHO3UPOBAHUS
SABJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IIPUPOLY;

4) cpopMUPOBAaHHOCTH YMEHHI HCIOJIb30BaTh HAWUMEHOBAHMSI XMMHUYECKHUX
COEIMHEHUN MEKIyHApPOIHOIO COK3a TEOPETUUECKON U MPUKIAJHOW XUMUU U
TPUBHUAJIbHBIE HAa3BaHUSl BELIECTB, OTHOCSIIMXCS K M3YYEHHBIM KiaccaM
OpraHWYECKUX M HEOPraHMYECKHUX COEAUHEHUW; HCIOJIb30BATh XHUMHUYECKYIO
CUMBOJIMKY  JUJI1 ~ COCTaBJeHHS  (GOpMYJT  HEOPraHMYECKHX  BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
dbopMyI1 OpraHUYECKUX BEIIECTB; COCTABIATh YPABHEHHS] XUMHYECKUX PEaKIi
U PpACKpBIBaTh HMX CYIIHOCTh: OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MIOCPEJICTBOM COCTABJICHHUSI AJIEKTPOHHOTO OajaHca ATHUX pEeaKIMid; peaxkiuiu
MOHHOTO OOMEHA IMyTeM COCTABJICHHS] UX TOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHEHUM; peaKIUHd THAPOIU3a, peakiuid KoMIulekcooOpa3oBaHus (Ha
npuMepe THAPOKCOKOMIUJIEKCOB I[IMHKA U QJIIOMHHMS); OATBEPKAATh
XapakTepHblE  XUMHUYECKHE  CBOWCTBA  BELIECTB  COOTBETCTBYIOLIMMHU
AKCIIEPUMEHTAMU U 3aIIMCSIMU YPABHEHUM XUMUUYECKUX PEAKINN;

5) cdhopMUpOBaHHOCT, yMEHHUH KIacCU(UIIMPOBATH HEOPTraHUYECKUE U
OpraHMYECKHE BEIIECTBA U XUMUYECKHUE PEAKIUU, CAMOCTOSITEIbHO BHIOMPATh
OCHOBaHHMS M KPUTEPUH IS KIACCU(DUKAIMU H3Yy4aeMbIX XHMHUYECKHX
00BEKTOB; XapaKTepU30BaTh COCTAB M BAXXHEHIIWE CBOMCTBA BEIIECTB,
MPUHAJICKAINX K OMPEICeIICHHBIM KJIacCaM U TPYIIaM COCIUHEHUN (TPOCTHIS
BEIIECTBA, OKCHJBI, TUIPOKCHUIBI, COJHU; YTJIEBOJOPOJbI, MPOCTHIE 3PUPHI,
CIUpPTHI, (PEHOMBI, aNbACTUIBI, KETOHBI, KApOOHOBBIC KHCIIOTBI, CIIOXKHBIC
3(UPBI, )KUPHI, YTICBOIbI, AMUHBI, aMUHOKHUCIIOTHI, OCIIKH ); TPUMEHSTh 3HAHUS
0 COCTaBE M CBOWMCTBAaX BEMICCTB JIJISI SKCIIEPUMEHTAIBHON MPOBEPKU THUIIOTE3
OTHOCUTEIHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHX pEaKluid ¢
MIPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECCTBICHUS;



6) chopMUPOBAHHOCTh YMEHUW MOATBEPXKAaTh HA KOHKPETHBIX MpUMEpax
XapakTep  3aBUCUMOCTH  PEAaKIMOHHOW  CIIOCOOHOCTHM  OpPraHUYECKUX
COCMHEHUN OT KPAaTHOCTHU M TUMNa KoBajJieHTHOU cBsizu (" " u ""), B3aUMHOTO
BJIUSIHUSI aTOMOB W TPYNI aTOMOB B MOJIEKYyJiaX; a TakXe OT O0COOEHHOCTEel
peanu3alnm pa3IniyHbIX MEXAHU3MOB NMMPOTEKAHUS PEAKIINI;

7) chOpMUPOBAHHOCT, YMEHHUH XapaKTepU30BaTh »3JIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUM) M HOHOB XHMHYECKHX
aneMeHToB 1 - 4 nepuonoB Ilepuoanueckoit cucremsl .. Menaeneesa u ux
BaJICHTHbIE BO3MOXKHOCTH, HUCHONb3ys mnoHstus "s", "p", "d-anextponHble"
opOuTaIN, SHEPreTUUECKUE YPOBHU; OOBSCHATH 3aKOHOMEPHOCTU HU3MEHEHUS
CBOICTB XMMHYECKHX DJIEMEHTOB U 00pa3yeMblX HMH COEAMHEHHUH 10

NEPUOJIAM U TpyHIaM;

8) BIAJCHHE CHUCTEMOW 3HAHMM O METOJIaX HAy4YHOTO TO3HAHUS SIBICHHUU
MPUPO/Ibl, UCTIOIB3YEMBbIX B €CTECTBEHHBIX HAYKaX U YMEHUSAMU MPUMEHSThH 3TH
3HAHUS TIPU DKCIIEPUMEHTAIBHOM MCCJICIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XUMHUYECKUX SIBJICHUW, MMEIOUIUX MECTO B TMPUPOAEC MPAKTUUECKOU
JIEATSIIPHOCTH YeJIOBEKA M B ITOBCEIHEBHOM KU3HH;

9) chopMUPOBAaHHOCTE YMEHHH TMPOBOJAUTH PACUYEThl 10 XHUMHUYECKUM
dbopMynaMm U ypaBHEHHUSM XHUMHYECKHUX pEaKIUM C HCIOIb30BAHUEM
¢uznueckux BeIMYUH (Macchl, OOBEMa Ta30B, KOJIMYECTBA BEIECTBA),
XapaKTEpU3YIOIMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pPACUETHI I10
HAXOXJACHUIO XUMHUYECKON (OpMysbl BeIIecTBa; pacdyeThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIU OJIHO U3 MCXOJHBIX BEIIECTB
JJaHO B BHJIE PACTBOpPa C OIPEACICHHOM MacCOBOM [I0JIEM PacTBOPECHHOTO
BEIIECTBA WJIM JJaHO B M30BITKE (MMEET MPUMECH); pacueThl MAacCOBOM WU
00BbEMHOM 1OJIM BBIXOJIa TPOJYKTAa PEAKIMH; PacdeThl TEIIOBOTO 3¢ deKTa
peakiuii, 00beMHBIX OTHOIICHUH T'a30B;

10) chopMuUpOBaHHOCT, YMEHHMH MPOTHO3WPOBATh, AaHAJIU3UPOBATH U
OIICHUBATh C MO3HIIMI IKOJOTUUECKON O€30MacHOCTU TMOCIEICTBUS OBITOBON U
NIPOM3BOJICTBEHHOW JEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB; HCIOJIb30BaTh IMIOJYYEHHBIC 3HAHWUS Uil OPUHIATUS TIPAMOTHBIX
pelIeHu mpobieM B CUTYaIUsIX, CBI3aHHBIX C XUMUCH;

11) chopMupOBaHHOCTh YMEHHUH CaMOCTOSTEIIBPHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHM SKCIIEPUMEHT (TMOJIyYeHUE M U3YyUYCHHE CBONCTB HEOPTaHMYECKHUX
¥ OpPraHMYeCKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIJIIEBOIOPOA0OB PA3IMYHBIX
KJIaCCOB M  KHUCJOPOJCOJEpPKAIIMX OPraHWYECKHX BEIIECTB, pEIICHUE
OKCIIEPMMEHTAJbHBIX  3a7lad 10  PacliO3HABAHUIO  HEOPraHWYECKUX U
OpraHWYeCKUX BEIIECTB) C COOJIOJICHUEM IpaBHJI OC30IIaCHOTO OOpaIleHUs C
BCIIECTBAMU W JIAOOpaTOpHBIM  00OpyIOBaHHEM, (OPMYJIHPOBATH IICIU
WCCIICIOBAHUS,  MPEAOCTaBIATH B  pa3auyHOM  ¢dopMe  pe3yabTaThl
AKCIIEpUMEHTA, aHATM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

12) chopMHUpOBAHHOCTH YMEHUW OCYHIECTBIATH II€JICHANPABICHHBIN MOUCK
XUMUYECKOW HH(OpMAIMU B PA3IUYHBIX HCTOYHMKAX (Hay4yHass U y4eOHO-
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Hay4Hasi JIUTeparypa, CpeacTBa MaccoBoid uHpopManuu, cetb WHTEpHET u
Ipyrue),  KPUTHUYECKH  aHAJIM3UpOBAaTh  XUMHUYECKYI0  HH(OpMAIHIO,
nepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MTOCTABICHHOW y4eOHOU
3a7a4ei;

13) chopmMupoBaHHOCTh YMEHHUHM OCO3HABaTh ONACHOCTh BO3JIEUCTBUS Ha
KUBBIE OpPTraHU3MBI OIpPEICICHHBIX BEIIECTB, MOHUMAs CMBICT MOKA3aTeNs
NpeeNbHON JOMYyCTUMON KOHIIEHTPAILlUU, U TOSCHATh HAa MPUMEpax CIIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHHUS] WX BPEIHOTO BO3JCHCTBHS Ha OPraHHU3M
YeJoBeKa.

1.4. Kotu4ecTBO 4aCOB HA OCBOCHHE NMPOTrPaMMBbl YU4eOHOM TUCHMILIMHBI:

MaKCHMaJIbHOM yueOHO# Harpy3ku - 243 Jaca, B TOM YHCIIE:
—  00s3aTeNbHOM ayTUTOPHOM yueOHOM Harpy3ku - 162 4acos;

B TOM 4HCJie, 00s13aTeIbHON ayUTOPHON 1abopaTopHOi paboOThl — 52 4acos,
npakThueckue 3aHsaTusa — 70 4yacos;

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM IUCIUIIINHBI

2.1. O0neM V4eOHO THCIMILIHHLI H BUIBI VYEOHOH PA0OTHI

Bupa yueOHoi padboThbI O0bem yacoB
MakcuMmasibHasi yueOHasi Harpy3ka (Bcero) 162
O06s13aTeIbHASI Ay IMTOPHAN YueOHasi HArpy3Ka (Bcero) 162
B TOM YHCJIC:
nabopaTtopHble PabOTHI 52
NPAKTUYECKUE 3aHATUS 70
CamocrosiTesqibHas paboTa o0y4awierocs (Bcero) 81

Hmoeosas ammecmayus 6 popme oughgepernyuposannozo 3auema — 2 cemecmp




2.2 TeMaTH4YeCKHUI IVIAH U COAEPKAHNE YIeOHOH IMCUUIIMHBI <X UMHS»

HaumenoBanue pa3aesioB U TeM Copepixanune y4yeGHOro MaTepuana Obnem YpoBenn
4acoB OCBOEHHA
! 2 4
Beenenue Hayunbie MeTO1bI TO3HAHUA BEUIECTB U XUMUYECKHUX ABJIEHUN. POJIb 3KCIIEpuMeEHTa 1 )
TEOPUHN B XUMUH.
JlabopaTtopHnast padotal. [Topsimok pabOTHI B XUMHUYECKO JIA0OPATOPHH B TEXHUKA
6e3omacHOCTH. XMMHUYecKas ocy/ia 1 JlabopaTopHoe 000pyAOBaHHUE.
Paszmen 1. OO6mrast 1 HeopraHUYecKast XHMUS 134
Tema 1. 1.1. XuMus — Hayka o BEIIecTBax
[131. OcHoBHbIe mOHATHS XUMUH. BemectBo. Atom. Momekyma. XUMHYECKUN SJIEMEHT. 2
Amnorporus. [IpocTeie u clIOKHBIE BemecTBa. KadecTBEHHBI W KOJTMYECTBCHHBIN COCTAB BEIIECCTB.
Xumnueckre 3Haku u Gopmynbl. OTHOCHTENBHBIE aTOMHAsh M MOJEKYJsIpHas Macchl. KomudecTBo
BEIIIEeCTBA.
I132.0cHoBHBIE 3aKOHBI XUMHH. CTexumoMeTprs. 3aKOH COXPaHEHUS MacChl BEMIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYIISIPHOM CTPYKTYphl. 3aKOH ABOTajjpo W CIESJCTBHI UX HETO.
JlabopaTopuas pabora2. 2
CrexuoMeTrpuyeckue pacuerbl. PacyerHble 3aJauyd Ha HaXOXKACHUE OTHOCUTEIbHOU
MOJICKYJISIPHON MAacChl, ONPEIETICHUE MACCOBOM JIOMM XMMHYECKUX JIEMEHTOB B CIIO)KHOM BEIIECTRE.
CamocrositenpbHasi pabora oOydaromuxcs. ArperaTHbIE COCTOSHHUSI — BEIECTBA: TBEPAOE 1
(xpucrammuyeckoe 1 aMop(hHOE), )KUKOE U Ta3000pazHoe.
Pasznuust MeXy CMeCsIMH U XUMHUYECKUMH COSTUHEHUSIMU
Tema 2. 1.2. Ctpoenune atoma




JIkl. Atom — cnoxkHas vactuiia. CoOBpeMEHHbIEC NPEJCTABICHUS O CTPOCHHUH aToMa.
SAnpo (MIPOTOHBI M HEUTPOHBI) U 3JIEKTpOHHas oOosouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB SJIEMEHTOB MajbIX MepruofoB. OcOOEHHOCTH CTPOEHHsI 3JIEKTPOHHBIX 000I0YeK
ATOMOB DJIEMEHTOB OOJBIINX MEPHOAOB (NEPEXOAHBIX deMeHTOoB). [loHsTHE 00 opOUTANAX: S-, p- U
d-opOuTanu. DJIeKTPOHHbBIC KOHPUTYPALIUH ATOMOB XUMHYESCKUX 3JIEMEHTOB.

I133. Ctpoenue aToma. DJIeKTpOHHAS 000JI0YKA AaTOMOB

CamocrosiTenbHas pabora oOydwaromuxcsi. JlokasaTenbcTBa CIOXKHOCTH CTPOEHHS aToMa:
KaTOJHbIE U PEHTT€HOBCKUE NTy4uH, (HoTod((deEKT, pajuoakTUBHOCTD, 3JeKTpoin3. KopmycKyssipHO-
BOJTHOBOH JTyaJTU3M YacTHI] MUKPOMHpA.

Tema 3. 1.3. Tlepmommueckuii 3akoH u llepmoamdueckas cucremMa XuUMHUYECKUX dieMmeHtoB JI.U.
MeHeneeBa U CTpOSHHE aTOMa
JIx1.Otkpeitue .M. MenneneeBrim Ilepuomnueckoro 3akoHa. Ileprommdeckuii 3akoH B
dhopmynuposke J1.11. Menneneena.
[lepuonnueckas TabiMIa XUMHYECKHMX  JJIEMEHTOB — TIpaduyeckoe  OTOOpa)keHue
rneproanyeckoro 3akoHa. CTpPyKTypa MEpHOIUYCCKOW TaONMIBI: MEpUOAbl (Majble U OOJBIIHE),
TPYIIIHI (TJIaBHAS ¥ TIOOOTHAS).
CoBpemenHas HOpMyIHPOBKA TIEPHOTUISCKOTO 3aKOHA.
JlaGopatopHass pabora3. CocTaBieHHE 3JJICKTPOHHBIX (OPMYIT W DIJIEKTPOHHBIX CXEM
3JIEMEHTOB nepuoandeckor cuctemsl JI.1. MeHneneeBa u xapakTepuCTUKa X CBOMCTB.
CamocrositenpHast pabora oOydarommxcs. 3HaYeHHWE IEPUOAMYECKOT0 3aKOHa U
MEPUOIUYECKON cHCTeMbl XuUMHYeckux 3ieMmeHToB JI.MI. MeHzaeneeBa nansl pa3BUTUS HAYKH U
MTOHMMAaHUS XHMUYECKOH KapTHHBI MUpA.
Tewma 4. 1.4. Ctpoenne BemecTBa




JIx.2.Vlonnas xumuueckas CBsi3b. KaTtuoHbl, ux oOpa3oBaHHE M3 aTOMOB B pe3yJbTaTe
polecca OKUCIIeHHs.. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MpoIlecca BOCCTAHOBIICHUSL.
HNonHast cBsI3b, Kak CBA3b MEXKIy KAaTHOHAMUM M AaHUOHAMM 32 CYET 3JIEKTPOCTATUYECKOrO
npuTspkeHust. Kiaccudukaiyss MOHOB: MO COCTaBy, 3HAKy 3apsja, HATHYHIO TUAPATHOW OOOIOYKH.
Honnsle kpucrammuyeckne pemeTkd. CBONCTBa BEIIECTB C HOHHBIM THIIOM KPHUCTAJUIMYECKOMH
peueTKy.

KoBasienTHast xumuueckast cBsi3b. MexaHn3M 00pa3oBaHUs KOBaJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KOBaJICHTHBIC MOJISIPHASI M HEMOJSIpHAs CBSI3H.
KpatHocTts kKoBasieHTHO# cBsi3u. MoJeKyIsipHble U aTOMHBIE KpHCTaJIueckue pemerku. CBoicTBa
BEIIECTB C MOJNEKYJISIPHBIMA ¥ aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMH.

Merannmnueckasi CBs3b. MeTalidecKass KpHUCTAIMYECKas peHIeTKa W MeTaTndecKas
XUMHYECKas CBsi3b. PHU3MUECKHE CBOMCTBA METAIIOB.

CamocrostensHas pabora oOywarormmxcs. [lomsSpHOCTh CBA3M M MOMSPHOCTH MOJEKYJIBI.
Konpencanus. Texyuects. Bosronka. Kpucrammmzanus. CyonuManus 1 aecyomMarius.

Tema 5. 1.5. TTonmumepst

I134.Heoprannueckue moauMepsl. OpraHIYecKue OTUMEPHI.

CamocrostensHast pabora oOydarommxcs. AJUIOTPOITHBIE BUAOM3IMEHEHHS yriieposa (anMas,
rpadur, kapbuH, (ymIepeH — B3aWMOCBS3b THOpHIM3AIMK OpOWTalell y aTOMOB yriepoga ¢
MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOIHBIX MOAM(UKAIINIT)

Tema 6.

1.6. JIucriepcHbIE CUCTEMBI

JIx3.IlorsiTe 0 mucmepcHBIX cucTeMaX. Kiaccmukamuss TUCTIEPCHBIX CHCTEM B
3aBHCHUMOCTU OT arperaTHOro COCTOSIHHS TUCIIEPCHOHHON CpeAbl M AWUCIEPCHOH (a3bl, a Takke 10
pa3mepy X 4acTHILI.

JlaGoparopuast pabora 4. Ilonmyuenne aucnepcHbix cucteM. llomyuenue cycrieH3un Mmena,
ceppl u kaHudonu. Ilomyuenne sMmynbcum pacTuTenbHOro macina M Oenzona. Ilomydenue 30715
kpaxmana. [lomydenue 3015 cepsl U3 THOCYIb(aTa HATPHSL.




CamocrosTenbHas paboTa 0OOydJarImuXcs. 3HAYCHHE MAMCIICPCHBIX CHUCTEM B JKUBOH H
HEKHUBOM MPUPOAE M MPAKTUUECKON >KU3HHU YEJIOBEKa. DMYJIbCUU M CYCIEH3UHM B CTPOUTEIHCTBE,
MUILIEBON U MEIULIMHCKON MPOMBIIIEHHOCTH, KOCMETHKE.

Tema 7. 1.7. PacTBOpHI 20
JIx 4. Bonma. PactBopel. PactBopenne. Bonma kak pacTBOpuTelb. PacTBOPHMOCTH BEIIECTB. 2
HaCI)IIlIeHHBIe, HCHACBINICHHBIC, IEPECBIIICHHLIC PAaCTBOPHI. 3aBHCHMOCTH PaCcTBOPUMOCTU TI'a30B,
JKUIKOCTEH U TBEPJIBIX BEIIECTB OT Pa3IUYHbIX (hakTopoB. MaccoBas J0Jisi pACTBOPEHHOTO BEIISCTBA.
JIKS. DIEKTPONUTHIECKAS JTUCCOIIHAIIMS. DIIEeKTPOITUTHI U HE3JIEKTPOJIUTHI.
DNEKTPOTUTHYECKAS AUCCOMHUAITNA. MeXaHu3Mbl JIEKTPOIUTHYECKON TUCCOIMAIINH JIJIST BEIIECTB C 2
Pa3IMUHbIMU TUITAMH XUMHAYECKOU CBS3H. FI/IJIpaTI/IpOBaHHBIe " HETUAPpaTUPOBAHHBIC MOHBI. Crenenn
3JIEKTpONMUTHIEeCKON muccoruanui. CuiibHbIE W cla0ble 2JIeKTpoMuThl. OCHOBHBIC TTOJOXKCHUS
TEOPHH JEKTPOTUTHIECKON Iuccoruanyy. KuciaoTsl, OCHOBaHHS M CONH KaK 3JIEKTPOIUTHL.
I13 5,6 Crtoco0ObI BEIpa)KeHHS KOHIIEHTPAITHH PAaCTBOPOB 4
I137,8 CocTaBienue ypaBHEHHUH aucconualii. MIoHHbIe ypaBHEHHUS PEeaKITuil 4
JlaGopaTopnas padora 5. IIpuroroBieHue pacTBopa 3aaHHON KOHIICHTPAIIHH. %
JlabopaTopnas pabota 6. Peaxkym, naymmue ¢ oOpa3oBaHueM ocaika, Ta3a U BOJIBL.
CamocrositenpHas pabora obOywarommxcs. Kpucrammorugpatel. [lpuMeHenne Bomel B 4
TEXHUYIECKHX TeNsX. JKeCTKOCTh BOJBI M COCOOBI €€ YCTpaHeHusl. MuHepalbHbIe BOJIBL.
Tema 8. 1.8. OcHOBHBIE KJ1aCChl HEOPraHUYECKUX U OPraHUYECKUX COCTMHEHUI 16




JIk 6. Kucnorsl m mx cBoiictBa. KHCIOTBI Kak BIEKTPOIMTHI, WX KiIacCHPHUKANUSI MO
pa3IUYHBIM MpHU3HAKaM. XWUMHUYECKHE CBOMCTBA KHCIOT B CBETE TEOPHH DJIEKTPOIUTHUECKOM
muccouuanyi. OcoOCHHOCTH B3aWMOACHCTBUSI KOHIICHTPHUPOBAHHON CEPHOM M a30THOW KHCIOT C
meraamu. OCHOBHBIE CIIOCOOBI MTOTYYEHHUsT KUCIIOTHI.

OcHoBanus M uX cBoiictBa. OCHOBaHHMA KakK »3JEKTPONUTHI, WX KIacCH(PHUKALUSI 10
pa3IMUHBIM IpU3HAKaM. XHMHUUYECKUE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM SJIEKTPOJIUTHYECKOU
Jyccoruanyy. PasiokeHre HepacTBOPUMBIX B Boje OcHOBaHWH. OCHOBHBIE CHOCOOBI MONYYEHUS
OCHOBaHMH.

JIx 7. Conm n ux cBoiictBa. Conu Kak 31eKTponuThl. Comu cpefHue, KUCIble U OCHOBHBIE.
XUMHUUECKA CBOMCTBAa COJIEH B CBETE TEOPUH ONIEKTPONUTHYECKOH auccormanui. CrnocoObl
MoJIy4eHHust conel. I'maponus comneil.

Okcunbl 1 ux cBoicTtBa. ConeoOpasyromue W HecoyieoOpasyrome OoKcuiabl. OCHOBHBIE,
aM(bOTepHBIe N KHCIIOTHBIC OKCHUIBI. 3aBUCUMOCTH XapakTeépa OKCuAa OT CTCINCHHU OKHCIICHUA
o0pasyroIero ero Merayuia. XuMU4IecKrne CBOMCTBa OKCHAOB. [lomydenre okcruIoB.

I13 9. OcoGeHHOCTH CBOWCTB KOHIIEHTPHUPOBAHHON CEPHON M a30THON KHCJIOT
I13 10. I'maponu3 comeid.
I13. 11. I'eHernyaeckast CBSA3b MEXKIY KiIacCaMH HEOPTaHUICCKUX COCTMHCHIH.

JlaGopatopHass pabora7. VcmbITanne pacTBOPOB KHCIOT WHIWKAaTOpamu. B3ammomeiicTBre
METAJIJIOB C KUCTTOTaMU. B3auMojieiicTBHE KUCIOT ¢ OKCUJIaMU METaJljIoB. B3anumoielicTBrEe KUCIOT C
OCHOBaHMSIMU. B3anumoieiicTBHE KUCIIOT C COJISIMHU.

HcnbiTanue pacTBOpOB Ienoyued WHAUKATOpamu. BizaumopeilcTBue Ienoded ¢ COJISIMHU.
PasnoxeHue HepacTBOPUMBIX OCHOBaHUM.

NN DN

CamocrositensHast pabora oOywarommxcs. lcmomp3oBaHme  CepHONW  KHCIOTHI B
MPOMBIIIIICHHOCTH. Ejkuie menoyn, ux UCIob30BaHNE B MPOMBIIIICHHOCTH. ['alieHas U HerameHas
W3BECTh, €€ MPUMEHEHHE B CTPOUTEIbCTBE. ['HIIC U anedacTp, THIICOBaHUE.

Tema 9.

1.9 Xumunueckue peakiuu

14

I13 12. Konmponvhas paboma no memam: Xumus — Hayka o BeniectBax. CTpoeHHe aToma.
ITepunonnueckuii 3akoH u Ilepuonuueckas cucrema xumuieckux siaementoB .M. Menneneesa.
Crpoenue BemectBa. [lonumepsl. JucnepcHbie cuctemsbl. PactBopbl. OCHOBHBIE KIIACCHI
HEOPraHWYECKUX U OPraHUYECKUX COEAUHEHUN




JIk. 8. Kiaccudukanms XUMUYECKUX peakiuil. Peakuuu coeavHeHUs, pa3ioKeHus,

3amMenenns, ooMeHa. Karanntuueckue peakiuu. O6parumblie 1 HeoOpaTumble peakuuu. [ oMoreHHbIe 2
U TETEPOreHHBIC PEeaKmuu. DK30TePMHUUYECKHE W DHIOTEPMHUYECKHE peakiud. TeraoBod 3¢ ekt
XUMUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHHUS.

JlaGopaTtopHas pabota 8. ['uaponu3 coseil pa3InyHOro THIIA. 2

JlaGopaTtopHas pabota 9. [lonydeHue 5KeCTKOM BObI U U3yUCHHUE €€ CBOMCTB. 2

Ycrpanenue BpEMEHHOM U MOCTOSTHHOM AKECTKOCTH.

13 13. Cxopocts xumuueckux peaxiuil. [lonstue o ckopoctu peaknuii. CKOPOCTb TOMO- U 2

TeTEpPOTreHHOW peaknuu. OHeprus akTuBanuu. @OakTopbl, BIHAIONIME HA CKOPOCThH
XUMHYecKol peakiuu. [Ipupoma pearupyromux BemiecTB. Temrieparypa (3akoH Bant — Todda).
Konmnentparwst. Katanu3atopsl 1 Kataiu3: TOMO- U TeTEPOreHHBIN, UX MEXaHU3MBIL.

[13.14 O6paTMOCTh XUMHYECKUX peaKIuii. Xummdeckoe paBHoBecHe. [lonsTre o 2
XUMHAYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIIEHTpAIMHU. JJHHAMUYHOCTh XUMHYECKOTO PABHOBECHSI.

®axTopbl, BIAAIONINE Ha CMEINIEHIEe PAaBHOBECHS: KOHIIEHTPAIIUs, TaBJIeHHE, TEMIIepaTypa

(mpuanEm Jle laTtensbe).

CamocrositenbHas pabora oOydaromuxcs. PepMeHThI, UX CpaBHCHHE C HEOPraHMYCCKHMH | 2
KaTanu3aTopamMu. 3aBHCHMOCTh CKOPOCTH  pEeakIuid OT TIOBEPXHOCTH  CONPHUKOCHOBEHUS
pearupyromux BemecTs.

Tema 10. 1.10. OKuCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITUH. DICKTPOXUMHICCKHE ITPOIIECCHI 12
JIx 9. OkucAUTENbHO-BOCCTAHOBUTENBHBIE peakiun. CTerneHb oOKucieHus. BocctanoBuTenu 2

n okuciauTend. OKHCIIeHNe U BOCCTAHOBIIEHNE. BaskHeH e OKUCITUTENN  BOCCTAHOBHUTEIH.
BoccranoBuTensHbIE CBOMCTBA METAJIOB — MPOCTHIX BeecTB. OKNUCIUTENBHBIC

1 BOCCTaHOBHTEIbHBIE CBOCTBAa HEMETAIIOB — IPOCTHIX BellecTB. BoccTaHOBUTEIBEHBIE

CBOICTBA BEIIECTB, 00OPA30BaHHBIX 3JIEMEHTAMH B HHU3IIEH (OTPHUIIATENHHOMN) CTENEeHN

okucnenusi. OKUCIUTEbHBIE CBOWCTBA BEIIECTB, 00OPa30BAHHBIX JIEMEHTAaMHU B BBICIICH

(TTOTIOKUTENBHOI ) CTeneHn OKHCIeHusI. OKHCIUTENbHBIC U BOCCTAHOBHUTEIBHBIE CBOWCTBA

BEIECTB, 00pa30BaHHBIX 2JIEMEHTAMH B IPOMEXYTOUHBIX CTEIEHSIX OKHCIICHUSL.




I13. 15 Kiaccudukaius  OKUCIMTEIbHO-BOCCTAHOBHTENBHBIX — peakiuil.  Peakimu
MEKaTOMHOI'O ¥ ME&KMOJIEKYJISIPHOTO OKUCIICHHUSI-BOCCTAHOBIICHUA. Peakiinu BHyTPUMOJIEKYIISIPHOTO

OKHCJICHUSI-BOCCTAHOBJICHMS. Peakiuu CaMOOKHCIICHHSI-CAMOBOCCTaHOBJICHUS
(IucnponopUMOHUPOBAHUS).

Meroasl cocTaBiaeHUsI YPAaBHEHU OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuii. Meron

3JIEKTPOHHOr0 OanaHca. BiusiHue cpeibl Ha MPOTEKaHUE OKUCIINTEIbHO-BOCCTAHOBUTEIIBHBIX

MIPOIIECCOB.

I13. 16 XuMuueckme HCTOUHUKHU TOKA

JlaGopatopHas paGora 10. B3aumojeiicTBUE€ METAUIOB € HEMETa/UIaMH, a TaKXKe C
pacTBOpamu cojiel U pacTBOpaMU KUCIOT. B3auMoaelcTBrHE CEpHOM M a30THOM KHUCIIOT C MEJIbIO

JlaGopatopHast padora 11. OkucnuTeNbHBIC CBONCTBA TIEpMAaHTaHATA Kallds B Pa3IHMIHBIX
cpenax.

CamocrostensHas pabora oOywatommxcsi ['albBaHWYeCKHWE 3JE€MEHTHI, IpPHUMEHSEMBIE B
JKU3HH: CBUHIIOBAS aKKyMYIISITOpHAS Oatapesi, HUKElb-KaJMUEBbIe OaTaper, TOTLTUBHBIE SJIEMEHTHI.
[IpakTHdeckoe MpUMeHEHUE dIEKTPOIIN3a.

Tema 11.

1.11. Knaccudukarus Bemiects. [IpocTeie BemecTBa

12

JIx 10. Merammer. OCOOEHHOCTH CTPOCHHUS aTOMOB M KpHUCTALIOB. PH3WYECKHE CBOMCTBA
MeTaiioB. Kimaccugukanus MeTaioB Mo pa3indHbIM NMPU3HAKaM. XUMHYECKHE CBOMCTBAa METAJIIOB.
DNEKTPOXUMHUUSCKAN P HAMPSHKEHUH METAIOB. MeTauIoTepMus.

O61mue crrocoOb! MoTy4eHrns MeTayuIoB. [IoHsATHE 0 MeTaLTyprum.

Hemeranmnel. OcoOeHHOCTH CTpOEHHS aTOMOB. Hemerayuibl — TPOCTBIE  BEIIECTBA.
3aBHCHMOCTh CBOWCTB rajJOT€HOB OT MX MouokeHus B Ilepuoanueckoii cucreme.

1.2

I13 17. Knaccuduxanus Bemects. [IpocTeie BemecTBa

I3 18. Koppo3usi MeTaJyIoB: XUMHUYECKasi U JJIEKTPOXUMUUYECKAsA. 3aBUCHUMOCTh CKOPOCTH
KOPPO3UH OT YCIOBHIl OKpyxkaromei cpeapl. Knaccupukanus Koppo3un METaIIOB 10 Pa3iIndHbIM
npu3HakaM. CriocoObl 3alIMTHI METAJJIOB OT KOPPO3HH.

JlabopatopHas pabora 12. IlomyueHuwe, coOupaHue W paclio3HaBaHWE Tra3oB. PemreHue
9KCHEPUMEHTAIBHBIX 3aa4.

JlaGoparopuast pabora 13. Komnekumum MuHepanoB M TOpPHBIX HOpoX. O3HAKOMJIEHHE C
KoJuleKuuel pya. 3akaika v oTnyck crand. O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo 1 0enoro 4yryHa




CamocrositennbHass pabora oOyuatommxcs. [lupomerammyprusi, THAPOMETALTYPTHS |
anekTpomerautyprusi. CIuiaBbl YepHbIC U LIBETHBIC.

Tema 12. 1.12. XumMus 371€MEHTOB 14
JIk 11. s-DnemeHTHI 2
Bonopoa. [IBolicTBEHHOE MOI0KEHUE BOJOPOJA B IEPUOAUYECKON cucTeMe. 30TombI
Bozopona. Tspkenast Boga. OKMCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOAOPOA, ET0
IIOJIy4EHUE U TpUMEHEHHE. Poib BOIOPO/AA B )KMBOM U HEXHUBOM IIPUPOJIE.

OnemenTs! [A-rpynmsl. Lllenounsie MeTamubl.

OnemenTs! IIA-rpynmsl.

I13. 19. p-Dnementsl. AnfoMuHUR. YTIepoa U KpeMHUU. ['amorensl. XambKOreHEl. 2
OnemenTsl VA-Tpymibl. DneMeHTs [VA-rpynmnsl.

I13. 20 d-DnemenTHI 2

Ocobennoctu crpoenust atoMoB d-asementos (IB-VIIIB-rpymm). Mens, uHK, XpoM,

JKeJe30, MapraHen Kak IpOCTBIE BeElIeCcTBa, WX (pU3MYecKue W XWMHYECKHE CBOWCTBA.
HaxoxaeHnue 3TX METaJuIoB B IPUPOJIE, UX MoNydeHue u 3HaueHune. CoenuHenns d-31eMeHTOB

C Pa3MUYHBIMH CTEIEHSIMHU OKHCIICHHS. XapaKTep OKCUIOB M THAPOKCHUIOB ITHUX DIIEMEHTOB

B 3aBHCHMOCTH OT CTENEHH OKHCIICHHs METaIa.

JlaGopaTopHas pabora 14. M3ydeHnne CBOMCTB MPOCTHIX BEIIECTB M COSAUMHEHHUH S-2JIEMEHTOB. 2

JlabopatopHasi pabora 15. HM3ydyeHme CBOWCTB TPOCTHIX BEMIECTB M COCOWHEHUH p- 2
9JIEMEHTOB.

JlaGopatopuass pabora 16. HM3ydeHue CBOMCTB MNpPOCTBIX BEIIECTB M CoeaMHeHui d- 2
9JIEMEHTOB.

CamocrositensHasi pabora oOydarommxcs Boma. Pois Bomsl kKak  cpemooOpa3yromero 2
BEIIeCTBa KIETKH. DKOJOTHYECKHE acTIeKThI BOJOIOIb30BaHUA.

KaTtronp! menoyHsIXx METaIOB KaK Ba)KHEHIIas XxuMudeckas (opMma WX CYIIECTBOBaHUS,
peryIsaTUBHAS POJIb KATUOHOB KallMs M HATPUS B JKUBOU Kierke. [IpuponHbie coeqnHEHNsT HATPUS U
KaJInsl, NX 3HAYEHHeE.

Tema 13. 1.13. Xumus B )KU3HU 00IIIECTBA 8
I13 21.XumMus u npon3BoACTBO. XUMHUSI B CETLCKOM XO3SIICTBE. 2
O3HaKOMJIEHHUE C KOJIEKITNEH yI0O0pEHHH U TECTUIINIOB.

2

113 22. Xumus u sxonorus. XvMHS U IIOBCEIHEBHAS )KU3HD UEJIOBEKA.
OzHakoMmIIeHHE ¢ 00pa3IaMu CPENICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX MPENapaToB.




I3 23. Kommponvuas paboma no memam Kiaccudukaius BemecTB. [IpocThie BelecTBa.
XUMHS 3JIEMEHTOB. XUMHUS B KU3HHU OOII[eCTBa

CamocrostenbHas padota o0y4aromuxcs OTpHUIIATEIbHBIC TOCIEACTBUS TPUMEH CHUS
MIECTUIIUIOB U OOpb0a ¢ HUMU. XUMHU3alUs )KUBOTHOBOJICTRA.

Pazgen 2.

OPI'AHMYECKAS XUMUSA

107

Tema 14

OcCHOBHBIE TOHATHS OPTaHUYECKOW XUMHHU Teopus CTpOeHHs OpraHMYECKUX COSTUHEHUN

10

JIk 12. OcHOBHbIE TOHSTHS OPTaHMYECKOM XHMHUH W TEOpHUsS CTPOEHHUS OPTaHHYECKHX
coenuHeHui. IlpenMer opraHudeckod Xumuu. IIpupofHble, HCKYCCTBEHHBIE W CHHTETHYECKHE
oprannyeckre BemiecTBa. CpaBHEHHWE OPraHMYECKHX BEUIECTB C HEOPraHMYECKUMHU. BaneHTHOCTB.
XHUMHUYECKOE CTPOEHHUE KaK MOPSI0K COEAMHEHNSI ATOMOB B MOJIEKYJIbI 110 BaJIEHTHOCTH.

Teopust crpoeHus opranmdeckux coemuHeHUN A.M. bytimepoBa. OCHOBHBEIE TOJOKCHHS
TEOPUU XUMHUYECKOTO CTPOeHHUsl. XUMHYECKHe ()OPMYIIBI M MOJIEITH MOJIEKYJI B OPraHUYECKON XUMHH.

I13 24. Knaccudukaius opranuyeckux BeriecTB. Kiaccuukalius BeIIeCTB MO CTPOCHUIO
YIJIEPOHOT'0 CKelleTa W HaNW4YMio (YHKIUOHAIBHBIX Tpymnm. ['omomorn u romonorus. Hauanma
nomenknatypsl IUPAC.

Krmaccudukaryus peakiuii B OpraHWYecKod XUMHH. Peakiuu MpHUCOSTUHEHUS
(TuaopupoBaHus, TAIOTEHUPOBAHMS, THAPOTAIOT€HUPOBAHYS, TUApATAINH). Peakiiuu OTIIerIeHHs
(mermmpupoBaHWU, JETHIPOTaJOreHUPOBAHUS, NeTHAparanun). Peaknmn 3amemnienus. Peaxim
HM30MepU3aIHN.

113 25. M3omepust OpraHUYeCKUX BEIIECTB U €€ BUIBI

JlabopaTopnas pabota 17. M3roroBnenune Mozeneid MOJIEKYST OPTAaHHMYECKIX BEIIECTB

CamocrositrensHas pabora oOydarommxcst KpaTkwifi odepk HCTOpUU Pa3BUTHS OpPTaHHYECKOU
xuMud. Butamu3sm u ero kpyuieHue. 3HaueHue Teopun A.M. BytnepoBa s pa3BUTHSA
OpPraHMYECKONH XUMHHM W XUMHUYECKUX MPOrHo30B. OCHOBHBIE HANpPABICHUS Pa3BUTHS TEOPUHU
ctpoeHuss A.M. ByriepoBa. buonoruueckoe 3HaueHHUE ONTHYECKOM wu3oMepuu. BiaumHoe
BIMSHAE aTOMOB B MOJIEKYJNaX OPraHMYECKMX BEILECTB. JJIEKTPOHHbIE A(PGEKThl aTOMOB U
ATOMHBIX I'PYIII B OPTaHNYECKUX COSTMHEHUSIX

Tema 15

2.2. llpenenbHbie yTI€BOAOPOIBL.




JIk. 13. l'omonorudeckuit psn ankanoB. [lorstue 00 yriaeBogopoaax. OCOOCHHOCTH CTPOCHUS
OpPEACNbHBIX  YITIEBOAOPOMOB. AJIKaHBl KaK MPEACTABUTENH MPEASTbHBIX  YIIIEBOJIOPOIOB.
Xumuueckre cBoiicTBa ankaHoB. [IpuMeHeHue u cmocoObl ToONydeHHs ankaHoB. QOOmactu
NpUMEHEHHsI alKaHoB. [IpOMBIIIIEHHBIE CIOCOOBI MOMYYCHUS ajJKaHOB: MOMYYCHUE U3 MPHPOIHBIX
UCTOYHHKOB, KPEKWHI Mapad)uHOB, IOMYyYEHHWE CHUHTETUYECKOro OCH3WHA, Tazu(uKanus Yris,
THIpUpOBaHWE ankaHoB. JlaGopaTopHble CIOCOOBI MOMYYEHHUsI alKaHOB: CHHTe3 Biopia,
JIeKapOOKCHIMPOBaHUE, THAPOIN3 KapOua amoMuHsl. [luKioankaHel

[13. 26. AnkaHbl: TOMOIOTUYECKHUI PSJl, U30MEPHsS U HOMEHKJIaTypa aJlkaHOB. XMMHYECKHE CBONCTBA
ajKaHoB (MeTaHa, JTaHa): TOpEHHUE, 3aMelleHHe, pasliokeHue, AeruapuponaHue. I[Ipumenenue
aJIKaHOB Ha OCHOBE CBOMCTB.

JlaGopatopHass pabora 18. I3roroBieHWEe MOIENEed MOJEKYJI aJIKaHOB W TaJOreHaKaHOB.
OO6HapyXeHHne BOJBI, Ca)XKH, YTJEKHCIOro rasa B MPOAYKTax ropeHus cBedn. O3HAKOMIIEHHE CO
CBOMCTBAMU KHUIKUX aJIKaHOB M TBEPAbIX Hapa(bI/IHOBl IJIaBJICHUEM, PACTBOPHUMOCTBIO B BOJC U
OPTaHWYECKUX PACTBOPHUTENSIX, XUMHYECKOW HMHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJIEHCTBHS C
OpOMHOI1 BOJIOH, pacTBOpaMU IepMaHraHaTa KaJus, THAPOKCHAA HATPHsI U CEPHOM KUCIOTHI).

CamocrosiTensHas pabora 00yJaromuxcs. AJKaHbl B IPUPOIC.

Tema 16

2.3. DTUICHOBEIC B TUECHOBBIC YTIIEBOAOPOIBI

I3 27. AnxeHsl. DTtuneH, ero Tmoiy4deHHWe (JETHAPUPOBAHWEM JOTaHA, JAENOoJNMepu3anueit
ronudTHIIeHa ). oMoornaeckuil pss, M30Meprs, HOMEHKIATypa alKeHOB. XWMHYECKHE CBOWMCTBA
STHJIEHA: TOpEHHWEe, KadeCTBEHHBbIE peakiuu (oOecIBeunBaHWE WOMHOM BOABI W pacTBOpa
IIepMaHTaHaTa Kajwus), TuApaTamns, monumepusanus. [[ppumenenne aTuiieHa Ha OCHOBE CBOMCTB.
Hduenbt m xayuyku. lloHSTHE O &OMEHaX Kak YIJIEBOAOPOJAX C JBYMs JBOMHBIMH CBSI3SIMHU.
ConpspkeHHbBIE THEeHbl. XMMHYECKHe CBOWCTBA OyTaavena-1,3 u u3ompeHa: obeciBe4nBaHIe HOTHOMN
BOJIBI ¥ MTOJIMMEpPU3aNNs B KaydyKu. HaTypanpHbI 1 CHHTETHYeCKHE Kayayku. Pe3nHa.

JlabopaTopnas pabota 19. [lonydueHnne sTunena neruapaTamyieldl STHIOBOTO CITUPTA.
BzaumogeiictBre 3TrIeHa ¢ OPOMHOI BOAOH, paCTBOPOM TIepMaHTaHATa Kajwsl.
CpaBHeHME TUITaMEHHU 3TUJIEHA € TUIaMEHEM MPeebHbBIX YITIeBOAOPOIOB (MeTaHa,
MIpoTaH-OyTaHOBOW CMeECH).

CamocrosTenbHas pa60Ta 06y‘IaIOH.II/IXC$I Tuner IMOJIMMCECPHBIX uenef/i: HHHeﬁHBIe, Pa3BCTBJICHHBIC,
cmureie. [loasTHE O CTCPCOPCTYIIPHBIX MOJIMMEPAX. HOJ'II/IMepI:I TCPMOIIACTUIHBIC U
TCPMOPCAKTHBHBIC. Hpe,Z[CTaBHGHI/Ie O IJ1aCTMaccax M 3J1acToMepax. IMomuaTHIEH BHICOKOTO U
HU3KOro gaBJICHHUA, €0 CBOICTBA U INPHUMCHCHUC.




Tema 17

2.4. AueTniieHoBbI€ YTTIEBOIOPO/IBI

13 28. I'oMonorudeckuii psii amKUHOB. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE arleTUICHA

U IPYruX ajlKuHOB. ['oMomorndeckuii psia u obmas opmyna ankuaoB. HomeHkmaTypa
alleTUJICHOBBIX YIJIEBOJAOpPOJOB. l3oMepus MexkiaccoBas, YriepoJHOrO CKeleTa, ION0KEeHUs
KpaTHOW cBs3W. XHMHYECKHE CBOWCTBA M TpHUMEHeHHWe aikuHoB. (OCOOEHHOCTH peakiuui
MPUCOETMHEHNST TI0 TPOWHOM yriepoa-yriepoaHoi cBs3u. Peaknus Kydeposa. IlpaBuio
MapKOoBHMKOBAa TNPUMEHHUTENBHO K areruieHaMm. [lonBHKHOCT aTroMa BoOJOpoJa (KUCIOTHBIE
cBoiicTBa anknHoB). OkucIeHne ankuHoB. Peakius 3ennHCKOro.

Jlabopartopnast pabota 20. Moaenu MoneKyJbl alleTHIIeHa U IPYTHX alKHHOB.

[lomyuenmne amnermiieHa W3 KapOWAa KajblHs, O3HAKOMIIEHHWE C (DHU3MYECKUMH W XUMHUYECKHMU
CBOWCTBAaMH alleTHUJIeHa: PACTBOPUMOCTBIO B BOZIE, TOPEHUEM, B3aNMOACHCTBUEM

¢ OpoMHOW BOAOH, pacTBOpOM mepMaHraHata Kaius, coimsimu memu (I) m cepebpa. OtHomeHue
OeH3os1a K OpPOMHOI1 BOJIE, PaCTBOPY IEPMaHIaHATA KaJIHsL.

CamocrositensHass ~ pabota  oOywarommxcs — IIpuMeHeHME — aleTUIICHOBBIX  YTIICBOIOPOIOB.
[onuuaunanerat. [lonydyenue ankuaoB. [lomydeHue aneruieHa MAPOIM30M MeTaHa U KapOHTHBIM
METOJIOM.

Tema 18

2.5. ApomaTHyiecKre yriieBoa0pOabl

JIx 14. 'omomornueckuii psix apeHOB. beH3011 Kak mpeacTaBUTeNbh apeHoB. Pa3BuTne mpencraBieHni
o crpoeHnn OeH3oma. COBpPEMEHHBIE IIPENCTABICHUS OO0 ODIEKTPOHHOM M IPOCTPAHCTBEHHOM
cTpoeHnn OcH3oma. (OOpa3oBaHHE apoOMaTHYECKOM 7m-CHCTeMBl. [oMomorm OeH3oma, WX
HOMEHKJIaTypa, oomas hopmyna. HomeHkmatypa st tn3aMeneHHbIX TPOU3BOIHBIX OSH30I1a: OpTo-,
MeTa-, mapa-pacrojoKeHue 3amectuTeneil. Gu3niyeckre CBOWCTBA apeHOB. XHUMHUYECKHUE CBOMCTBA
apeHoB. [Ipumepsl peakmuil 3MeKTPO(OUIBLHOTO 3aMEIIEHUs: TalOTeHHUPOBAHUSA, AJTKUJINPOBAHUS
(xatammzatoper @punens — Kpadrcea), HuTpOoBaHus, cynbhupoBaHus. Peaknnu TUAPHUPOBAHUS U
pUcoenuHeHus xJjiopa K OeH3zomy. OCOOEHHOCTH XHUMHYECKHX CBOHCTB TOMOJIOTOB OeH307a.
BzanmHoe BIMsIHEE aTOMOB Ha IPUMEPE TOMOJIOTOB apPEHOB.

CamocrosiTenpHas pabora oOyuatomuxcs [Ipumenenue m nomydeHue apeHoB. llpuponHbie
HWCTOYHUKM  apOMATHUYECKHX  YIJIEBOJOPOAOB. ApoMaru3alsi ajkaHOB M  LUKJIOAJIKAaHOB.
AJskunupoBaHue OeH3ona.

Tema 19

2.6. [Ipupoanbie UCTOYHUKH YTIIEBOAOPOI0B




Jlaboparopuast pabora 21.  Komnekums «lIpuponHbsie HCTOUHHKH YTIIEBOJOPOIOBY.
Omnpenenenrie HalaW4Ks HENpENENbHBIX YIIIEBOAOPOAOB B OEH3WHE M KepocuHe. PacTBOopHMOCTh
Pa3IUYHBIX HE(PTENPOAYKTOB (OCH3MH, KEPOCHH, JAM3CIbHOE TOILIMBO, Ba3eluH, mapaduH) Ipyr B

JpyTe.

[13. 29. KontponsHas pabota o temam [Ipeamer opranudeckoit xumuu. Teopust cTpoeHus
OpraHWYecKux coelMHeHuH. [IpenensHble YrieBoA0poabl . DTHICHOBBIE U JUEHOBBIEC YTIIEBOIOPO/IbI.
ATIETUIICHOBBIE  YIJIEBOAOPOIBI.  ApOMaTHYECKHE  YIIeBOAOpojabl. [IpHpOAHBIE  HCTOYHUKHA
YTJI€BOIOPOIOB.

CamocrosiTenpHas pabora obyqaronmxcsi Paznuynbie Bup! Kpekuara, padorsl B.I'. Illyxo.a.
Uzomepuzanust anmkaHOB. OKOJOTHYECKHE acCHeKTHl J00bIYM, TNepepabOTKH M HCIONb30BAHUS
TOPHOYUX MCKOITaCMBIX.

Tema 20

2.7. I'uapOKCHIIBHBIC COCTUH CHUS

10

JIk. 15. Couptel. ITlomyueHne sTaHona OpOKEHHEM TIIOKO3bI M THJIpATAllMed ATHIICHA.
lunpokcunbHas Tpynma kak (QyHKIHMOHadbHAas. [lOHSATHE O MpeNeNbHBIX OJHOATOMHBIX CITHPTAX.
XWMHYECKHE CBOWCTBA dTaHOIA: B3aUMOJEWCTBHE C HATpueM, oOpa3oBaHHE MPOCTBHIX M CIOXKHBIX
a¢upoB, okuciacHWE B anbAcrui. [IpuMeHeHme >TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €rO
MTOCTIEICTBUA U TIPEAYTIPEKIACHHUE.

I'muiepyH  Kak TpeAcTaBUTENh MHOTOATOMHBIX CIHUPTOB. KadecTBeHHast peakius Ha
MHOTOaTOMHEBIE CTTUPTHI. [IpuMenenne raumepuHa.

Oenon. Pusnyueckne W XHUMHYCCKHE CBOWCTBa (eHoia. B3amMmHOE BIHSHHE aTOMOB B
MoJiekyne (eHoma: B3amMOACHCTBHE C THAPOKCHIOM HATPWS M a30THOW KucioToi. llpumenenne
(heHoMIa Ha OCHOBE CBOCTB.

I13. 30. 'mapoKkcHIbHBIE COCTUHEHUS

JlabopaTtopHas pabota 22. V3ydeHune pacTBOPUMOCTH CIIUPTOB B Bojie. OKHUCIICHNE CIIUPTOB
Pa3IMYHOro CTPOCHUsSI XpOMOBOH cMmechio. [lomydyenue nuatunosoro 3¢upa. Ilonyuenue rnunepara
MeJu.

CamocrosrensHast pabota obydaromuxcst OTAeIbHbIe TPEACTABUTENN AIKAHOIOB. MeTaHo,
€ro TPOMBIIIIEHHOE TONTYYeHHe W TMPHMEHEHHE B TPOMBIIDIEHHOCTH. buomorndeckoe aelcTBue
MetaHona. Crenuduyeckne cnocoObl TOXY4YeHUs STHIOBOro cnupra. dusmonorndyeckoe aencTBre
3TaHOJIA.

Tema 21

2.8. Anperuapl U KETOHBI




JIk. 16. Anpnerunsl. [loHsTre 00 anbaeruaax. ANbAeruaHAas IPyIna Kak (yHKIIMOHAILHAS.
®dopManbAeTU U €ro CBOWCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAaHOBIICHHUE B
cooTBeTcTByIOmUH crnupT. [lomydeHue ampbaeTHOB OKHCIEHHEM COOTBETCTBYIOIIUX CITUPTOB.
[TpumeHenue Gopmainbaeruia Ha OCHOBE €ro CBONHCTB. KeToHBI

JlaGopaTopHas pabGora 22. OKHCIEHHE O3TaHOJa B 3TaHAIb pACKaJICHHOW MEIHOMN
npoBosiokoii. [lomyuenue deHomopopManbAErHIHOrO MoauMepa. V3ydeHne BOCCTaHOBHTEIBHBIX
CBOMCTB aJIbJIETHJIOB: PEAKIIUs «CepeOPsHOro 3epKajay, BocctanoBieHue ruapokcuaa Menu(Il).

CamocrosiTenbHas pabora oOywatomuxcsi [IpuMeHeHne anbaeruioB U KETOHOB B OBITY U
MIPOMBIIIIEHHOCTH. AJIbJICTHJIbI M KETOHBI B Ipupoze (3 upHbIe Maciia, epOMOHBI).

Tema 22

1.9. KapOoHOBBIE KUCITOTHI X UX IIPOU3BOTHBIE

10

JIk. 17. Kap6onoBsie kucnotsl. [ToHsiTHEe 0 KapOOHOBBIX KHcioTax. KapOokcuibHas Tpymma
Kak (pyHKIMOHANMbHAS. ['OMONOrHMYecKUid pAn MPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Mony4yenne KapOOHOBBIX KHCIOT OKHCIIEHHEM aJbJEerHIoB. XUMHUYECKAE CBOMCTBAa YKCYCHOM
KHCJIOTBI: OOIIEe CBOMCTBA C MUHEPaJbHBIMU KHCIOTaMHU W peaknus dtepuduranuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWMCTB. BhICIINE dKUPHBIE KUCIOTHl HA TPUMEPE MaTbMUTUHOBON U
CTE€apHUHOBOM.

Cnoxubie 3Gupbl U KUpbL. [lodydeHHE CIOXKHBIX 3(QHPOB peakiuer 3Tepu(UKaIHH.
CrnoxxHble 3QUpHI B IPUPoJIe, UX 3HaueHue. [IpuMeHeHne CIIoKHBIX 3(QUPOB HA OCHOBE CBOWCTB.

I13 31. JKups! kak cinoxHabie 3pupbl. Knaccubukamms >xupoB. XUMHYIECKIE CBOMCTBA JKUPOB:

TUAPOJIN3 U TUAPHUPOBAHIE KUAKHUX KAPOB. l[pruMeHenre KupoB Ha OCHOBE CBOIMCTB. MbLa.
CpaBHeHHe CTeleHN HeHACHIIIIEHHOCTH TBEPAOTO M KHIKOT0 KUPOB. OMBUIEHHUE KUPA.
[Tomydenne MpLTa 1 H3y4YeHHE €r0 CBOMCTB: IIEHO00pa30BaHMs, peakiinii HOHHOTO OOMeHa,
THAPOJIH3a, BRIIETICHHSI CBOOOTHBIX KHUPHBIX KHCIOT.

JlabopaTopHast pabora 23. PacTBOpMMOCTH pa3MUYHBIX KAapOOHOBBIX KHCIOT B BOJE.
BzaumogeiicTBue yKCyCHOM KHCIIOTHI ¢ MerayuiaMu. [lomydenme m3oamuiioBoro 3¢dmpa yKCycHOU
KHCJIOTBHI.

CamocTrosiTenbHas paboTta oOydaromuxcs bronornueckas pojib XHUPOB, UX UCIOIB30BAHNE B
OBITY ¥ TPOMBINIICHHOCTH. MBbIIa, CyITHOCTh MOIOIIEro NeicTBrsi. OTHOIIEHHE MBIIA K YKECTKOH
BOJIE.

Tema 23

2.10. Yrnesoasl

10




JIk. 18. YrumeBonsl. YTIEBOIbI, WX KIACCH(UKAIMs: MOHOCaXapuabl (IIOK03a, (pyKTo3a),
Jcaxapuibl (caxapo3a) v mojaucaxapu/isl (Kpaxmal U HesUToi103a).

['11r0K03a — BEIeCTBO ¢ IBOWCTBEHHOU (DYHKIIMEH — abaeruI0CIupT. XUMUYECKUE CBOMCTBA
[JIFOKO3BI: OKUCIICHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COPOHT, CIIMPTOBOE OpO’KEHHE.
[IpumeHeHue r1I0K035I HA OCHOBE CBOWCTB.

3HaueHne yrieBoA0B B XKUBOU MPHUPOJIE U XKU3HU yenoBeka. Jucaxapunpl. [lommcaxapupl.

JlaGopaTopHas paborta 24. Peakums «cepeOpsHOro 3epkajay IIIIOKO3bl. B3anmoseiicTBue
IroK03bI ¢ Tuapokcuaom menu (1) mpu pasnuyHbIX Temneparypax. JleficTBre aMMHaYHOTO pacTBOpa
okcuJa cepedpa Ha caxaposy. OOHapyKeHHe JTaKTO3bl B MOJIOKe. JleficTBre nosia Ha Kpaxmall.

I13. 32. bruonoruueckas poib yrieBo0B, X 3HAYCHHUE B KM3HU YeIIOBEKa U OOIIeCTBa.

CamocrostensHas pabora oOydaromuxcsi buongorndeckast poib yrieBOAOB, UX 3HAUYEHHUE B
JKU3HH YeIOBeKa M 00IIeCcTBa.

Tema 24

2.11. AMUHBI, aMUHOKHCIIOTBI, OEIKH

JIk 19. Amunbl. Ilonstue o0 amuHax. AnudaTHUeCKHE aMUHBI, WX KiIacCH(PHUKAIMSI U
HOMEHKJIaTypa. AHWJIMH, KaK OpraHM4Yeckoe OCHOBaHHWe. [lomydeHHWe aHWIMHA W3 HUTPOOEH30Ia.
IIpumeHeHne aHWIIMHA HA OCHOBE CBOWCTB.

AMWHOKHCTIOTE. AMWHOKHCIOTHI Kak aM(oTepHbIe AM(PYHKIIMOHAIBLHBIE OPTaHHYCCKUE
COEIMHEHUA. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT: B3aHMMOJAEHCTBHE CO MIENOYaMHU, KHUCIOTaMH U
Ipyr ¢ apyroMm (peakmus monukoHAeHcanuu). llentuaHas cBs3p w monumenTtuasl. llpumenenue
aAMUHOKHCJIOT Ha OCHOBE CBOHCTB.

benku. IlepBuunas, BTOpWYHAs, TPETHYHAs CTPYKTYpHl OeTKOB. XWMHUYECKHE CBOICTBa
OenKoB: TopeHue, IeHaTypanus, THAPOIIN3, IBETHBIE peakiui. bruonornyeckrne GyHKINN OEIKOB.

[Tommmepsl. benkn u monmrcaxapuapl Kak OMOMOIHMEPHI.

JlabopaTtopnas pabora 25. PactBopenne 6enkoB B Boge. OOHapykeHHEe OETKOB B MOJIOKE H
B MsICHOM OympoHe. JleHaTypamusi pacTBopa Oenka KypHHOrO siiilia CIIMPTOM, PacTBOpAaMH COJei
TSDKEJIBIX METAJUIOB M ITPH HarpeBaHHU.

CamocrosiTennbHasgs pabora oOydarommuxcss AMWHOKanpoHOBasi Kuciora. KampoH kak
MPEACTaBUTEND TOJMAMUIHBIX BOJOKOH. Mcmonp3oBaHue ruposinia OENKOB B IMPOMBIIUICHHOCTH.
[omuBunannxnopua, nonuterpadropatuied (tednon). PDenonmodopmanbiaeruHble IMIACTMACCHL.
Hemnynona. IIpompliieHHOE TPOM3BOICTBO XUMHUYECKHX BOJIOKOH.




Tema 25

2.12. AzoTcoaeprkalie reTepoluKIndecKue coenHeHus. HyKiienHOBBIE KUCIOTHI

JIk.20. A3zoTconepskaiue reTepoluKINIeCKUE COSTUHECHMUS.

I13. 33.HykenHOBBIE KUCIOTHI

CamocrosiTenbpHas pabota obydaromuxcsi: KoMruieMeHTapHOCTh a30THCTHIX OCHOBaHUH. Perumkanms
JHK. Ocobennoctu crpoenns PHK. Tunsl PHK 1 ux 6uonoruyeckrue GyHKINH.

Tema 26

2.13. bronornyecky akTUBHBIE COSINHEHUS

I13 34. buonmornyecku akTUBHBIE coenmuHeHust. DepmenThl. Butamunbl. ['opmonsl. JlekapceTsa.

JlabopatopHas pabora 26. OOHapyKeHHE BHUTaMHHA A B MOJACOJHEYHOM Maciie. OOHapyKeHue
putamuHa C B s101104HOM coke. Omnpenenenne BUTaMuHa D B ppIObeM JKHpE MITH KYPUHOM JKENTKE.

[13.35 KontponsHas pabora mo temam CrupTel. KapOOHOBBIC KHUCIOTBHI. YTJICBOABI. AMUHBI,
AMHUHOKHCIIOTBI, OCIKH.  A30TCOJepKallhue TeTepOIHUKINYECKHe coenuHeHus. HykienHoBbIe
KHCIIOTHI. BHOJIOrnYecky akTHBHBIC COSTUHEHUSI.

CaMocrosTenbHas pabota 00yJaronuxcs: 3aBUCHMOCTh aKTUBHOCTH (DEPMEHTOB OT TeMIIEpaTypPhl U
pH cpensl. 3Hadenune GepMEeHTOB B OMOJIOTHH U IIPUMEHEHHUE B IPOMBITTUICHHOCTH.

uddepeHnmpoBaHHBIN 3a4eT

BCEI'O:

243

YPpOBHU OCBOCHHUSI:

1. — o3HaKOMHUTENBHEIH (y3HaBaHHE paHee N3ydeHHBIX O0BEKTOB, CBOMCTB);
2. — penpoOayKTHBHBIN (BBHITTOTHEHNE AEATEIBHOCTH 10 00pa3ily, WHCTPYKITUH HITH IO PYKOBOJICTBOM)
3. — IPOXYKTHBHBIN (TUTAHUPOBAHUE M CAMOCTOSITEIEHOE BBHITIOTHEHUE ACSTEIbHOCTH, PelleHrne TPOOIEMHBIX 3a/1a4)




3. YCJOBMUS PEAJIN3ALIMYA YYEBHOM JUCIHUILINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEPHATbHO-TEXHUYECKOMY

o0ecre4YeHHn 1o

Peanuzanus y4eOHOM AMCHUIUIMHBI TpeOyeT Hamuuus y4yeOHoro kaOuHeTa

«XHAMUDY.

Ob6opynoBanue yueOHOro kabmHera:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00y4arOUINXCs;

- pabouee MecCTO MpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMHUSD»;

- KOMIUIEKT J1a00paTOpHOTO 000PYI0BaHUS U MPUHAIJIEKHOCTEH, MO3BOJIAIONINI B

NOJIHOW MEpE peaan30BaTh U3YUEHHE NIPEIMETA;

-MyJbTUMEANA TIPOEKTOP.

Texnu4yeckue cpeacTsa 00y4eHusi JIEKIIMOHHBIX Ay AU TOPHIi:

Peanuzanus y4eOHOM AMCHMIUIMHBI TpeOyeT Hamuuus Y4YeOHbIX KaOWHETOB,
OCHAIIICHHBIX MYJIbTUMEIUINHBIM 000pyi0BaHUEM — ayoumopusn 119

-Okpan 3x2 LUMIEN MoTopu3oBaHHBIN

-ITpoexTop EpsonEB-X12

-IlIxad HacTeHHBIN

-HoyTOyxk

Tun LIIT Mobile DualCore Intel Celeron B830, 1800 MHz
CuctemHas miara FUJITSU FINBB29

Yurncer cMCTEeMHOM IIaThI Intel Panther Point HM70, Intel Sandy
Bridge

CucrtemHas namsTh 1895 Mb

Buneoananrep Intel(R) HD Graphics (773972 Kb)

Huckoseiii Hakonutenb TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)

-Komonku Microlab

- Kabenu kommyTamum.

Aynutopus 211
-Okpan Didis2x2
-IIpoextop ASER
-IlIka¢ HacTeHHBIN
-Komouku DNS
- Kabenu koMmmyTtamuu



-HoytOyk (koH(purypamms):

(- Tun LIIT DualCore , 1600 MHz;

- Cucremuas riata Hewlett-PackardHPNotebook;

- UunceT cucteMHoOM miaTel Heu3BecTHO;

- Cucremnas namsate 3944 Mb;

- Buneoanantep Intel(R) HD Graphics (1 I'B);

- Muckoseritnakonureabr TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. UudopmanuoHHoe odecriedyeHre 00ydeHus.
[lepedyenb yueOHBIX U3TaHUIN, HHTEPHET-PECYPCOB, HOMOTHUTEILHON JTUTEPATYPHI.
1.Caenko, O. E. Xumus nisg HEXUMHUUYECKUX CHCIUATBLHOCTEN: Y4eOHHWK [mJis

cpeadero mnpodeccuonanbHoro oopazosanusi| / O. E. Caenko. - PoctoB H/]] :
®denukc, 2015. - 346 c. - (Cpennee npodeccruoHaabHOe 00pa3oBaHUE)

HutepHeT-pecypch:
http://lib.bsaa.edu.ru — 96 bearopoackoro 'AY

http://znanium.com — IBC «3HaHmyM»
http://e.lanbook.com — 9BC «Jlauby»
http://ebs.rgazu.ru — ABC «AgriLib»

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
T COUTIITAHBI

KoHnTpojsb M olleHKAa pe3yJbTaTOB OCBOCHHUS  Y4COHOM  AUCIUTIIMHBI
OCYILIECTBIIACTCS  MPENOJaBaTeIeM B MPOLECCEe MPOBEACHUS ayIUTOPHBIX
MPAKTUYECKUX 3aHSITUN, TECTUPOBAHUSA, a TAKXKE BBITIOJHEHHUS OOYYaIOIIUMHUCS
WHJIUBUYaJbHBIX M TPYNIOBBIX 3aJaHUM, CaMOCTOSITEIbHBIX W KOHTPOJIBHBIX
MIPOBEPOUYHBIX palOT.

dopma MPOMEKYTOUYHOU aTTECTAIIUU nudpepeHIupOBaHHbBIN 3a4eT


http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

PesynbTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHMA)

@D opMBbI U METObI KOHTPOJIA
U OLIEeHKH
pe3yJabTaToB 00y4eHust

YMmenus:

Ha3bIBaTh: U3YYCHHBIC BEIIECTBA 10 «TPUBUAIBHON» WIIN
MEKIyHApOJHOM HOMEHKIIATypaM

KoMOuHMpoBaHHBII:
NPaKTUIECKUE 3aHATHS,
pelleHue 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

ONPEAEIIATh: BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX
BJIEMEHTOB, THUI XUMHUYECKOW CBS3M B COCIUMHEHHSX, 3apsij
WOHA, TNPOCTPAHCTBEHHOE  CTPOEHUE  MOJIEKYJ,  THII
KPHUCTAJUIMYECKOM PEIIETKH, XapakTep Cpeapl B BOJHBIX
pacTBOpax, OKHUCIHTEIb M BOCCTAHOBHUTENb, HAIPABIICHHE
CMEIIEHHUsI PAaBHOBECHS TOJ] BIUSHUEM Pa3IUYHBIX (PaKTOPOB,
W30MEPBI U TOMOJIOTH, MPUHAICKHOCTh BEUIECTB K Pa3HbIM
KJIacCaM HEOPraHMYEeCKUX W OPraHUYECKUX COEIUHEHHI;
XapakTep B3aWUMHOTO BJIMSIHUS aTOMOB B MOJIEKYJaX, THIIbI
peaKkuuii B HEOPraHMYECKOW U OPraHUYECKON XUMUU;

KoMOuHMpoBaHHbII:
NPaKTUIECKUE 3aHATHS,
peleHue 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAsI paboTa.

XapaKTepu30BaTh: S-, P-, O-3J€MEHTHI MO HX TOJIOKEHUIO B
[Tepuoamueckoit cucreme J[.MI. Menneneea; oOmmue
XUMHYECKHE CBOMCTBA METAJIOB, HEMECTAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKMX W OPraHu4eCKHX COEIUHEHU;
CTPOEHHE M  CBOMCTBA  OPraHUYECKUX  COECAMHEHHI
(yrneBoaopoioB, CIUPTOB, ()EHOJIOB, AJIbJICTHUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

KoMOuHMpoBaHHbIH:
NPaKTUIECKUE 3aHATHS,
pelleHre 3aaayd, TeCTUpOBaHUeE,
KOHTpPOJIbHAsI paboTa.

OOBSICHSITE: 3aBUCHUMOCTL CBOMCTB XHUMHYECKOI'O DJIEMEHTA U
00pa3oBaHHBIX UM BEIIECTB OT MOJI0KeHus B [leproanueckoi

cucteme JI.MI. MengeneeBa; 3aBUCHUMOCTh  CBOMCTB
HEOPraHMYECKHX BEIIECTB OT HX COCTaBa M CTPOCHUS,
MPUPOJly XUMHYECKOW CBS3H, 3aBUCUMOCTh CKOPOCTHU
XUMHAYECKOH peakuu oT Pa3TUYHBIX (hakTOpOB,

peaKHI/IOHHOﬁ CIIOCOOHOCTH OpraHu4€CKuX COG,Z[I/IHCHI/Iﬁ oT
CTPOCHHA UX MOJICKYII,

KomOunmpoBaHHBII:
NPaKTUYECKUE 3aHATHS,
peleHue 3aa4, TECTUPOBAHHE,
TBOpPYECKOE 3a/IaHuE,
KOHTpOJIbHAs paboTa.

BBITIOJIHATE XUMWUYECKHI OKCIICPUMCHT 110 PACIIO3HABAHUIO
Ba)KHEHUIITUX HCOPraHUYCCKUX K OPraHHYCCKHUX BCIICCTB,
IMOJIYYCHHIO KOHKPETHBIX BCIICCTB, OTHOCAIIUXCA K
HU3YUCHHBIM KJIaCCaM COCHHHGHHﬁ;

KoMOuHMpoBaHHBII:
1ab0opaTopHbIE MPAKTUKYMBI,
MPAKTHYECKUE 3aHATHUSA,
pelleHre 3aaa4, TeCTUPOBaHUE,
KOHTpOJIbHAS paboTa.

IPOBOJUTH pacyeTbl MO XuUMHuYeckuM ¢opmynam u | KoMOMHHpOBaHHBII:

YpaBHEHHUSIM peakLuit NpPaKTUYECKUE 3aHATHS,
pellIeHne 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs padoTa.

OCYLIECTBIISITh ~ CAMOCTOSATENbHBIA ~ MOUCK  XMUMHYecKod | MHAMBUyalbHBINA: TPOEKTHAS

uHGOpMAIUK C HCIOJIb30BAaHUEM PA3IUYHBIX HCTOYHUKOB
(cTIpaBOYHBIX, HAyYHBIX W HAYYHO-TIOMYJISIPHBIX H3JaHUH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HMHTepHeTa);
UCIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJOTHH JJIs1 00paboTKH U
nepeaayn XMMHUYecKoid MH(OpMalu U ee MpeCTaBlIeHUs B
pa3nuyHbIX (hopMax

(uccnenoBarenbckas — pabota),
TBOpPYECKUE 3aaHUSI.
['pynmnoBas: 3acIylIuBaHUe
pedepatos.




3Hauud:;

pOJIB XHMMHHU B €CTCCTBO3HAHUU, €€ CBA3b C ,[[pyrI/IMI/I
CCTCCTBCHHBIMU HaYKaMI/I, 3HA4YCHHUC B ) KU3HHU COBpeMeHHOI‘O
oOmiecTBa

KoMOuHMpoBaHHBII:
NPaKTUYECKUE 3aHATHA,
pelleHue 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

BOKHEHIIINE XUMUYCCKUE IOHSATHUS: BEIISCTBO, XUMHUYCCKUH
SIIEMEHT, aTOM, MOJIEKYyJa, Macca aTOMOB M MOJIEKYJ, HOH,
panuKai, auioTPONus, HYKIHAbI U U30TOIBI, aTOMHBIE S-, P-,
d-opOuTanu, XMMHYECKas CBs3b, AJIECKTPOOTPHUIATEIHHOCTb,
BaJICHTHOCTH, CTENIEHb OKUCIICHHSI, THOPHUIN3AIIHs OpOUTAaJIeH,
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYd, MOJb, MOJISIpHAsS
Macca, MOJIApHBIA 00bEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO " HEMOJIEKYIISIPHOTO CTPOCHHH,
KOMIUIEKCHBIE COCTMHEHUS, IMCIIEPCHBIE CUCTEMBI, UCTHHHBIC
pacTBOPBI, 3JEKTPOJIUTHYECKAs TUCCOIHMAILNsS, KHCIOTHO-
OCHOBHBIE PEaKIMW B BOJHBIX pAcTBOpax, THUIPOIIHU3,
OKHCIICHHE W BOCCTaHOBJICHWE, DJEKTPOJU3, CKOPOCTh
XAMUYECKON  peaklnuu, MeXaHW3M pEakluu, KaTajus,
TerwioBoM  3h@deKT  peakuuu,  DHTAIBNUS,  TEIUIoTa
oOpa3oBaHUs,  DHTPONHSA,  XHMHYECKOE  paBHOBECHE,
KOHCTaHTa paBHOBECHS, YIIIePOTHBIT CKeJIeT,
GbyHKIIMOHATBHAS ~TPyIIa, TOMOJIOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAS M30MEpHs, WHIYKTUBHBIH W ME30MEpPHBIH
ahdexTer, dmekTpodus, HYKICOPHUT, OCHOBHBIE THIIBI
peakuii B HEOPraHMYECKOW U OPraHUYECKON XUMUH;

KoMOuHMpoBaHHbII:
NPaKTUIECKUE 3aHATHS,
pelleHue 3a/1a4, TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

OCHOBHBIC 3aKOHBl XHUMHUHU: 3aKOH COXPAaHEHHS MacChl
BEIIECTB, 3aKOH IMOCTOSIHCTBA cOoCTaBa BEIIICCTB,
[Tepuonnueckuii 3akon JI.M. MenneneeBa, 3akon ['ecca,
3aKOH ABOTaApO

KomOunMpoBaHHBII:
NPaKTUYECKUE 3aHATHS,
peleHue 3a1a4, TeCTUPOBAHNUE,
KOHTpOJIbHAs paboTa.

OCHOBHBIE TEOPUM XHMHH;, CTPOCHHS aTOMa, XHUMHYECKON
CBSI3HM, DOJIEKTPOJIMTUYECKOM  JNUCCOLMALMM, KHUCIOT U
OCHOBAaHUM, CTPOEHHUS OPraHMYeCKMX W HEOPraHM4eCcKHUX
coeMHEHUN  (BKIIOYAs  CTEPEOXMMHMIO),  XUMHUUYECKYIO
KMHETUKY U XUMUYECKYIO TePMOIMHAMUKY;

KomOuHMpOBaHHBII:
MPAKTHYECKUE 3aHATHUSA,
pelleHre 3aaa4, TeCTUPOBaHUE,
KOHTpOJIbHAS paboTa,
TBOPUYECKOE 3aaHHUE.

KJ'IaCCI/I(bI/IKaI_[I/IIO U HOMCHKJIATYPY HCOPraHHM4YCCKUX U
OPraHu4CCKux COCHHHCHHﬁ;

KoMOuHMpoBaHHBII:
MPAKTHYECKUE 3aHATHUSA,
pelleHre 3aaa4, TeCTUPOBaHUE,
KOHTpOJIbHAS paboTa.

IPUPOJHBIE HCTOYHHUKM YTJIEBOJOPOJOB U CHOCOOBI HX
nepepaboTKu

KoMOnHMpoBaHHBII:
MIPAKTUYECKUE 3AHATUS,
pelIeHue 3a1a4, TECTUPOBAHUE,
KOHTpOJIbHAS paboTa.
NunuBuyabHbIN: IPOEKTHAS
(uccnemoBarenbCckas padoTa).

['pynmoBas: 3aCIylIuBaHHUEC
pedepatos.
BEIIECTBA M MaTEPHAJIbl, IIMPOKO UCIIONb3YeMble B IPAKTUKE: | MHAMBUIyaNbHbIN: IPOEKTHAS
OCHOBHBIE METAJUIBI U CIUIABBI, IPAauT, KBaplLl, MUHEPAIbHBIC | (yccnenoBaTenbekas — pabora),




yl[OGpeHI/IH, MHUHCPAJIBHBIC U OPTraHUYCCKUC KUCIIOTHI, TBOPYCCKUC 3aJaHH.

mejio4ur, aMMHuak, yriicBoJA0po/Jahbl, Q)CHOJI, AHUWJINH, MECTAHOJI, prHHOBaﬂ: 3acilylIuBaHUe
9TaHOJI, STUJICHTJIMKOJIb, TTIMICPHH, (bOpMaHBI[eFI/II[, pe(bepaTOB.

alcTajlabJACruj, ai€ToH, IiIr0K03a, caxapo3ia, Kpaxmall,
KJI€T4aTKa, aMHMHOKHUCIIOTHI, 6CJIKI/I, HNCKYCCTBCHHLIC BOJIOKHA,
Kay4yKH, IJIaCTMACChI, KUPbI, MblJIa 1 MOIOIIUC CPCIACTBA,




