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Pabouas mporpamma y4eOHON AUCHUIUIMHBI «XUMHUS» » pa3paboTaHa Ha
OCHOBAaHHMM MPUMEPHON NpPOrpaMMmbl Y4eOHOW IHUCLMILIMHBI, PEKOMEHJIOBAaHHOMN
OI'AY «®UPO» (mpotokon Ne 3 ot 21 utonsa 2015 r., Perucrpanuonssiii Homep
peuensun 385 ot 23 wurona 2015 r. ®T'AY «DUPO»), B COOTBETCTBUU C
PekoMeHlaussMH IO OpraHU3alyy MOJIYYEHHUs CpeHEero oduiero oOpa3oBaHus B
npezesnax OCBOCHUS 00pa30BaTENbHBIX MPOTrpaMM CpeIHEro mpodeccuoHaIbHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOuiero oOpaszoBaHus ¢ ydetoMm IlpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl CpelHero oOuero oo0pa3oBaHus,
0/100peHHO# penieHueM (eaepaibHOro y4eOHO-METOIUUECKOr0 O0BEIUHEHUSI 110
obmiemy oOpazoBanuio (poTokon ot 28 urons 2016 r. Ne 2/16-3) u Ilpukasa
MunuctepcrBa npocsemienus: Poccuiickoii @enepanuu ot 12 asrycra 2022 rona
Ne 732 «0O BHeceHuum u3MeHeHUHM B (denepanbHbBIi TOCYAapCTBEHHBIN
oOpa3oBaTeIbHBI CTaHIAPT CpeAHEero oOIero o0pa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepauuu ot 17
Mmast 2012 1. N 413».

CocTtaBuTeIM: KaHAWJAT TEXHWUYCCKHX HayK, IpernoaaBaTelib Kadeapsl
obmieoOpa3oBarenbHbIX AucHumumme 2.0. TameHko, mpernogaBaTeNb Kadeapbl
obmeo6pazoBarenbHbIX qucuuiuiie T.B. Hepsioona.
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1. IACIIOPT PABOYEM ITPOIr'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI
XUMUA

1.1. Ob61acTh NpuMeHeHUs1 padoyeil MPOrpaMMbl

Pabouas nporpamma yueOHO# nucuumiubbl sBasercs vyactbio [HIICC3 mo
cnennanbHOCTIM CIIO:

35.02.05 «ArpoHomus»;

36.02.01 «Berepunapus».

1.2. Mecto yueonoi nucuumiaunsl B IIIICC3:
B yueOHOM mutane yyeOHasi AMCHMIUIMHA «XUMUS» BXOJUT B COCTAB LIUKJIA
npoUIBHBIX 00111€00pa30BaTEebHBIX YUEOHBIX UCIIUILIMH.

1.3. Leau u 3aga4um y4eOHOM AMCUUIIMHBI — TPeOOBAHMS K pe3yJibTaTaM
OCBOEHMSI Y4eOHOM TUCIUNINHBI.

CopepxaHue mporpaMMmbl  «XHUMHUS»  HAmNpaBlI€HO Ha JOCTHKEHHUE
CIEAYIOIINX LEIEH:
dbopMupoBaHue y OOydarOIIMUXCS YMEHHs OLIEHUBATh 3HAYUMOCTh XHMHUUYECKOTO
3HAHUS ISl KOKJIOTO YEJIOBEKa;
dbopMupoBaHue y 00y4arolUMXCsl LEJIOCTHOTO MPEACTABICHUS O MHUPE U POJH
XUMUU B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA;
yMeHHUsI OOBACHATh OOBEKTHI U TMPOLIECCHl OKPYXKAIolehd JIeHCTBUTEIHLHOCTH:
MIPUPOTHOM, COLMATIBHOM, KYJIBTYPHOM, TEXHUYECKON CPEbI, UCIIONb3YS ISl 3TOTO
XUMUYECKUE 3HAHMUS;
pa3BUTHE y OOydYaroUIMXcsi yMEHUW pa3nuyaTh (akThl U OICHKH, CPAaBHHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTPENICICHHOW CHCTEMOM IIEHHOCTEeH, (GOopMyaupoBaTh M  0OOCHOBHIBATH
COOCTBEHHYIO MO3UIIHIO;
MpUOOPETEHHE 00YUYAIOIUMHUCS OIBITa Pa3HOOOPA3HON NEeITENbHOCTH, ITO3HAHUS
Y CaMOIIO3HAaHUS; KITIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JITIS
pPa3TUYHBIX BHUJOB JIEATENHHOCTH (HABBIKOB pEHICHUS TPOOJIeM, TMPUHSTHS
pelIeHu, ToucKa, aHaiau3a W o0paboTku WHPOPMAIMKH, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHH, COTPYIHHYECTBA, OE30MACHOrO OOpaIIeHHsS C
BEILIECTBAMU B MOBCEJHEBHON KU3HU).

OcBoeHne conepKaHus y4eOHON IUCHHUIUIUHBI «XUMHS», 00ecrneurnBaeT

JOCTH>KEHUE CTYACHTaMU CIEAYIOUUX PEe3yIbTaTOB:

® JIMYHOCTHBIX

- YyBCTBO TOPJOCTH U YBAXEHUSI K UCTOPUU U JOCTHKEHHUSIM OTEUECTBEHHOMU
XUMHUYECKOM HAayKH; XUMUUYECKU TPaMOTHOE IMOBEJIEHHE B MPOQPECCUOHATBHON
NEATeNIbHOCTA W B OBITY MHpu OOpalleHUH C XUMUYECKHMMHU BEIlleCTBaMHU,
MarepualiaMH U IpoLeccamu;



- TOTOBHOCTH K IMPOJOJKCHHIO 0Opa30BaHUs M MOBBIIICHUS KBATH(DHUKAIIUN B
n30paHHON NMpohecCHOHANBHON NEITEbHOCTH U 00bEKTUBHOE OCO3HAHHUE POJIH
XUMHAYECKUX KOMIIETEHITNI B 3TOM;

- YMEHHUE UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XUMUYECKOM HAyKu U
XUMHYECKUX TEXHOJOTUH JJIsl MOBBIIIEHUS COOCTBEHHOT'O MHTEIIEKTYaJIbHOIO
pa3BUTHs B BEIOpaHHOM NpodecCHuOHaNbHON eATeIbHOCTH;

MCTAIIpCAMCTHBIX

- HCIIONIb30BaHME PAa3JMYHbIX BHJIOB TMO3HABATENbHON JEATEIHHOCTH U
OCHOBHBIX WHTEIJICKTYalTbHBIX oreparuii (TOCTaHOBKH 3a/1a4w,
GopMynupoBaHUs THUIOTE3, aHaIW3a W CHHTE3a, CpPaBHEHHsS, OOOOIICHHS,
CHUCTeMAaTH3alli{, BBISABICHUS TPUYHMHHO-CIICJCTBCHHBIX CBf3CH, IOMCKa
aHaJIOTOB, ()OPMYJIMPOBAHUS BBIBOAOB) JUIsl PEUICHUs TOCTAaBICHHOW 3aJauH,
NPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHWSA (HAONIOACHUSA, HAYIHOTO
OKCIIEPUMEHTA) ISl M3YYCHHS PAa3JUYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M
NpPOIIECCOB, C KOTOPHIMH BO3HUKAaeT HEOOXOJUMOCTh CTaJIKUBAaTHCS B
npodeccruoHaIbHOM cdepe;

- HCTOJB30BAHME PANIMYHBIX MCTOYHUKOB [JISl TOJNYYEHUS XUMHUYECKON
uH(pOpMaIIK, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh JJI TOCTHKEHUS XOPOIIUX
pe3yNbTaToOB B MMpodeccuoHanbHoU chepe;

IMPpECAMCTHBIX

1) chopMupoBaHHOCTH NPEICTABICHUNA: O MATEPUAIBLHOM E€IWHCTBE MUpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOJBI; O MECTE€ U 3HAYEHUU
XMUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECTICUCHUU YCTOWIUBOTO
pa3BUTHS  4YEJOBEUECTBAa: B pEHICHMH  MpoOJeM  SKOJOTHYECKOM,
HHEPreTUYECKON M MUIEBOM OE30MaCHOCTH, B PA3BUTHH MEAMIIMHBI, CO3TaHUU
HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB DJHEPruu, B 0OecleueHuu
PaIMOHAILHOTO TMPUPOJIONOIB30BaHUS, B (HOPMHUPOBAHUN MHPOBO33PECHHS U
oOmmielt KyJmbTypbl YelOBEKa, a TaKXKe OSKOJOTUYECKH OOOCHOBAHHOTO
OTHOILLEHHUS K CBOEMY 370POBbIO U IIPUPOJITHOU CPELIE;

2) BIAJEHUEC CHCTEMOW XUMHUYECKHX 3HAaHWH, KOTOpas BKIJIFOYACT:
OCHOBOIIOJIATAIONIME TIOHATHS (JOTOJHUTEIBHO K CUCTEME TOHATHA 0a30BOTO
YpPOBHS) - H30TOMNBI, OCHOBHOE€ M BO30YXXIECHHOE COCTOSHHE aToMa,
ruOpuau3anus aTOMHBIX opOutaneit, xummueckas cBsa3b (" " u "", KpaTHBIC
CBSI3M), MOJsipHAs KOHLEHTpalus, CTPyKTypHas ¢opmyna, H30MEpus
(cTpykTypHas, reomeTpuyeckas (IUC-TpaHC-U30MEpHUsi), THUIBl XUMHUUYECKUX
peakiuii (roMo- W TE€TepOreHHbIE, OOpaTUMbIE U HEOOpATUMBIE), PaACTBOPHI
(UCTUHHBIE,  JUCIEPCHBIE  CUCTEMBI),  KPHUCTAJUIOTHAPATHI,  CTEMNEHb
JTUCCOLMALINM, JJEKTPOJIN3, KPEKUHT, pPUDOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHIE 3HAHUS, JIe)Kal[Me B OCHOBE MOHUMAaHUs
MPUYMHHOCTH W CHCTEMHOCTH XUMUUYECKUX SIBIICHUH, COBPEMEHHbIC
MPEACTAaBICHUSI O CTPOCHHMM BEIIECTBA HAa AaTOMHOM, MOJICKYJSIPHOM H
HaJIMOJIEKYJISIPHOM YpPOBHSIX; MPEJCTABICHUS O MEXaHM3MaX XUMHUYECKUX



peakuuii, TEPMOAMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O XWMHYECKOM  DPABHOBECHUHM, JHCIEPCHBIX  CHUCTEMaX,
(haKkTOJIOTNYECKUE CBEACHUS O CBOMCTBAxX, COCTaBe, MOJIYYEHUU U OE30M1aCHOM
UCIOJIb30BAaHUM BaXXHEHIIMX HEOPraHWUYECKHX U OpPraHMYEeCKUX BEUIECTB B
OBITY U MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa; OOIIMX HAYYHBIX MPUHUHUIAX
XMMHYECKOT0 TMPOMU3BOJACTBA (HAa HpHUMEpE MPOU3BOJACTBA CEPHOM KHUCIOTHI,
aMMUakKa, MeTaHoJja, nepepadboTku HePTH);

3) chopMUPOBAHHOCTh YMEHHMI BBIABISATH XapaKTepHbIC MPU3HAKU U
B3aUMOCBSA3b W3YyYECHHBIX MOHATUW, MPUMEHSITh COOTBETCTBYIOLIHUE ITOHATHS
IIPY OMMCAHUU CTPOEHHUS U CBOMCTB HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB
Y UX MPEBPAILEHUI; BBIABIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUIN C MTOHATUSIMU
U MIPEICTABICHUSAMH APYTUX NPEIMETOB JiJisi 00jiee OCO3HAHHOTO MOHUMAHUS U
OOBSCHEHHS CYIIHOCTH MAaTepHAIbHOIO €IMHCTBA MHpPA; HCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl OOBSCHEHUS U TNPOTHO3UPOBAHUS
SABJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;

4) chopMUPOBAHHOCTh yYMEHHUW HCIOJIH30BaTh HAUMEHOBAHMS XUMUUYECKUX
COEIMHEHUN MEXJIYHApPOJIHOTO COI03a TEOPETUUYECKOW U MPUKIIAJHOW XUMUHU U
TPpUBHAJIbHBIC HA3BaHMUSl BEILECTB, OTHOCAIIMXCS K HW3YYEHHBIM KJlaccaM
OpraHWYECKUX W HEOPraHMYECKUX COEIUHEHHI; HCIOJIb30BATh XUMHUYECKYIO
CUMBOJIMKY  JUJIi  COCTaBJIEHMs  (OpMyJ  HEOPraHMYECKHX  BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIICHHBIX U CKEJIETHBIX)
(dbopMyI1 OpraHNYECKHX BEIIECTB; COCTABIISTH YPABHEHUS] XUMUUECKUX PEaKINi
U PACKpBIBaTh MX CYUIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca ITUX peaKIHil; peakiuiu
MOHHOTO OOMEHA IMyTeM COCTABJIICHHMSI UX TOJHBIX U COKPAIICHHBIX MOHHBIX
ypaBHEHUM; pEaKIUHA THUAPOIU3a, peakiuid KoMIulekcooOpa3oBaHus (Ha
OpuMepe THAPOKCOKOMIUJIEKCOB I[MHKAa W  aJIOMHUHUS); TOATBEPKIATh
XapaKTEepHblE  XMMHYECKHE  CBOWCTBA  BELIECTB  COOTBETCTBYIOUIUMH
AKCHEPUMEHTAMHU U 3AMUCSIMU YPABHEHHN XUMHYECKUX PEAKIIUII;

5) chopMUPOBAaHHOCT, YMEHHH KiIacCU(UIUPOBATH HEOPTraHUYECKUE U
OpraHNYeCKHE BEIIECTBA U XUMUYECKHUE PEAKIIUU, CAMOCTOSTEIHHO BHIOUPATH
OCHOBaHHMS M KpPUTEPUH IS KIACCU(DHUKAIUU W3YyYaeMBIX XUMHUYECKHUX
00BEKTOB; XapaKTepU30BaTh COCTaB MW BaKHEWIIIME CBOWCTBA BEIECTB,
NpUHAIeKAIINX K ONpPEIeICHHbIM KJlaccaM M TpyIaM COEIUHEHUM (IIpOCThie
BEIIECTBA, OKCHJBI, TUIPOKCHUIBI, COJH; YTIEBOAOPOJBI, MPOCTBIE IPHUPHI,
CIUpPTHI, (PEHOMBI, aNbACTUABI, KETOHBI, KapOOHOBBIC KHCIIOTBI, CIIOXKHBIC
3(UPBI, )KUPHI, YTICBOIBI, AMUHBI, aMUHOKHUCIIOTHI, OCIIKH ); TPUMEHSTh 3HAHUS
O COCTaB€ M CBOMCTBAX BEUIECTB ISl SKCIEPUMEHTAIBHOM NPOBEPKU THIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUUYECKHX PEAKUUud U
IIPOTHO3UPOBAHUS BO3MOKHOCTENW UX OCYLIECTBICHHUS;

6) chopMUPOBAHHOCTh YMEHUU MOATBEPXKAaTh HA KOHKPETHBIX MpUMEpax
XapakTep  3aBUCUMOCTH  PEAKIIMOHHOW  CHOCOOHOCTH  OPraHHMYeCcKUX
COCIMHEHUN OT KPAaTHOCTU W TUNa KoBasieHTHOU cBsizu (" " u ""), B3aMHOTO



BIMSHUS aTOMOB M TPYyHNI aTOMOB B MOJIEKyJaX; a TaKKe OT OCOOEHHOCTEH
peanu3anuu pa3audHbIX MEXaHU3MOB IPOTEKAHUS PEAKIINN;

7) cpOpMHUPOBAHHOCTH YMEHUW XapaKTEpU30BaTh JJIECKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KJE€HHOM COCTOSIHUM) M HOHOB XHMHYECKUX
aneMeHTOoB 1 - 4 nepuonoB Ilepuonnueckoii cucremsl [I.M. MenneneeBa u ux
BaJCHTHbIE BO3MOXXHOCTH, HUCHONb3ys mnousatus "s", "p", "d-anextpoHHbie"
OopOUTaIN, SHEPreTUUECKUE YPOBHU; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMMHMUYECKHX JJIEMEHTOB U 00pa3yeMblX HMH COEIUHEHUH TIO0

NEPUOJIAM U TpyHIaM;

8) BIaJCHHE CUCTEMOW 3HAHUN O METOJIaX HAYy4YHOTO IIO3HAHWS SIBIICHUU
MPUPOJIbI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUAMU MPUMEHSThH 3TH
3HAHUS TIPU DKCIIEPUMEHTAIILBHOM MCCJICIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XUMHUYECKUX SIBJICHUW, HWMEIOIIUX MECTO B TMPUPOJAE MNPAKTHUYECKOU
JIEATSIIPHOCTH YEJIOBEKA M B MIOBCEIHEBHOM KU3HHU;

9) cdopmupoBaHHOCTH YMEHUW MPOBOAUTH PACUYETHl IO XUMHUYECKUM
dbopMynaMm M ypaBHEHUSM XHMMHUYECKHUX pEakUWidl ¢ HUCMOJIb30BAaHHUEM
¢uznueckux BeIMYMH (Macchl, OOBbEMa Tra3oB, KOJIMYECTBA BEIIECTBA),
XapaKTepU3yIOINX BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI: PACUETHI IO
HaXOXKJIEHUI0 XMMMUYECKON (OopMyJbl BEIECTBA; pacueThl Macchl (o0bema,
KOJINYECTBA BEILECTBA) MPOAYKTA PEaKLUH, €CJIM OJHO M3 UCXOAHBIX BEIECTB
JAHO B BHUJAE PacTBOpa C OIPEACIICHHOM MacCOBOW J0JIEH PacTBOPEHHOIO
BEIIECTBa WJIM JaHO B HU30BITKE (MMEET NMPUMECH); pacueThl MacCOBOW WM
00BEMHON JIOJIM BBIXOJAA NPOAYKTa pEaKIUH; pacueThl TEIIoBOro 3¢ dexra
peakiuii, 00beMHBIX OTHOIIICHHH Ta30B;

10) chopMHpOBAaHHOCT, YMEHHH MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBATH C MO3UIMNA DKOJIOTHYECKON 0€30IMaCHOCTH IMOCJIEICTBUA OBITOBOI U
IIPOU3BOJICTBEHHOM JCATEILHOCTH YEJIOBEKa, CBA3aHHOW C TepepadOTKOM
BEILIECTB; HCIIOJIL30BaTh IMOJYYECHHBIC 3HAHUS ISl TPUHITHS T'PaMOTHBIX
peleHni mpooJieM B CUTYaIUsAX, CBI3aHHBIX C XUMHUEH;

11) chopmMupoBaHHOCTH YMEHUN CAMOCTOSITENIEHO IUIAHUPOBATH M MPOBOJUTH
XUMUYECKUI SKCIEPUMEHT (IMOJyYEHUE U M3YUYEHUE CBOWCTB HEOPTraHUYECKHUX
U OPraHUYEeCKHUX BEUIECTB, KAUECTBEHHBIE PEAKIMU YIJIEBOJAOPOAOB Pa3IMUHbBIX
KJIACCOB M  KHUCJIOPOJACOJEPKAIIUX OpPraHUYECKUX BEIIECTB, pPEIICHUE
AKCHEPUMEHTAIBHBIX  3a7a4 [0 pPAaclO3HABAaHUIO HEOPraHWYECKUX U
OpPraHWUYECKUX BEIIECTB) C COOIIOJCHUEM MPABHII OE30MacHOTO OOpaIIeHHs C
BEIIECTBAMU W JabopaTOpHBIM o0OopyaoBaHWEM, (OPMYIHPOBATH IEIH
UCCIICIOBAHUSA,  MPEAOCTABISATh B  pa3lIuyHOM  QopMe  Pe3yIbTaThl
AKCHEPUMEHTA, aHAJIM3UPOBAThH U OIIEHUBAThH UX JOCTOBEPHOCTD;

12) chopMHUpOBAHHOCTH YMEHUW OCYHIECTBIISITH IEJICHANPABICHHBIM MOUCK
XUMUYECKOM HHQPOpMAIMU B PA3IUYHBIX HCTOYHUKAX (HaydyHass U y4eOHO-
Hay4Hasi JIUTeparypa, CpeacTBa maccoBod uHpopmauuu, cetb WHTEepHET u
Ipyrue),  KPUTHYECKH  aHAIM3UpPOBATh  XUMHUYECKYI0  HMHPOpMAIUIO,



nepepadaThiBaTh €€ U UCIOJb30BAaTh B COOTBETCTBUU C IMOCTABJICHHOW y4eOHOM
3a7a4ei;

e 13) chopMupoBaHHOCTH yMEHHM OCO3HaBaTh OIACHOCTh BO3JCHCTBUS Ha
KUBBIC OpPTaHU3MBI OIPEICICHHBIX BEIICCTB, MOHMMAs CMBICT ITOKa3aTels
IIPEIeTBLHON JOIMYCTUMON KOHIICHTPAIlUU, M TOSICHATh Ha MPUMEPAX CIIOCOOBI
YMCHBIIICHUS W TPEAOTBPAIEHUS WX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeNoBeKa.

1.4. Kosiu4ecTBO 4aCOB HA OCBOCHHE NPOTrPaMMBbI YUeOHOM TUCHUIINHBI:

MaKCHMaJIbHOM yueOHOM Harpy3ku - 162 Jaca, B TOM 4HcIIe:
—  00s3aTeNbHOM ayTUTOPHOM yueOHOM Harpy3kH - 162 4acos;

B TOM 4HCJIe, 00s13aTeIbHON ayJUTOPHOW J1abopaTopHO paboThI — 52 4acos,
npakThueckue 3aHsaTus — 70 4acos;

2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUILINHBI

2.1. O0eM V4eOHOM THCIMILIHHLI H BUIbI VYEOHOH PA0OTHI

Bupa yueOHo# padoThI O0bem yacoB
MakcumasibHasi yueOHasi HArpy3ka (Bcero) 162
Oo0s13aTe1bHAA ayAUTOPHAA y4eOHAasi HArpy3Ka (Bcero) 162
B TOM YHUCJIE:
nabopaTtopHble PabOTHI 52
PAKTUYECKUE 3aHATHUS 70

Hmoeosas ammecmayus 6 popme oughgepernyuposannoco 3auema — 2 cemecmp




2.2 TeMaTH4YeCKUi IVIAH U COAEPKAHME YIeOHOU TUCHUIIMHBI <X UMHS»

HaumeHoBaHue pa3nesioB U TeM

Conep:xkanue yueOHOro MaTepuana

Oo0Lem

yacoB

YpoBenb

0CBOCHUSA

Benenue

HayLIHI)IC METOAbI ITIO3HAHUSA BCIICCTB U XUMHNYCCKUX siBJIeHUN. Poib SKCIICpUMCHTA U
TCOPHUH B XUMHHU.

JlabGopatopnast padotal. [Topsimok paboThl B XUMUYECKOH 1a00paTOPUN U TEXHHUKA
0e30macHOCTH. XUMHUYECKas Mocy/a u jadbopaTopHoe 000pya0BaHHE.

Paszmen 1.

OO6mrast 1 HeopraHUYecKast XHMUS

96

Tema 1.

1.1. XuMus — Hayka o0 BEIecTBax

II31. OcHoBHBIC TOHATHA XUMHHU. BemectBo. AToMmM. Moiekyna. XWMHYECKUN DJIECMEHT.
Amnorporus. [IpocTeie u clIOKHBIE BemecTBa. KauecTBEHHBIM W KOJTHMYECTBEHHBIN COCTAB BEIIECTB.
Xumudeckrne 3Haku u (popmynsl. OTHOCHTENBHBIE aTOMHAsA W MOJEKyJsipHas maccel. KommuectBo
BEIIIeCTBA.

[132.0OcHoBHEIE 3aKOHBI XUMHUH. CTexmoMeTprsl. 3aKOH COXPaHEHHS MacChl BEMIECTB. 3aKOH
ITOCTOSTHCTBA COCTaBa BEMIECTB MOJIEKYIISIPHON CTPYKTYPHL. 3aKOH ABOTaipo M CIENCTBUS UX HETO.

JlaGopaTopnas padoral.
CrexuoMmerpuyeckue pacueTbl. PacyerHple 3aJauyd Ha HaXOXKACHUE OTHOCUTEIbHOU
MOJIEKYIISIPHON MAcChl, ONpeAeleHue MacCOBOH JIOJTM XMMHUYECKHX DJIIEMEHTOB B CIIOKHOM BEIIIECTBE.

Tema 2.

1.2. Ctpoenue atoma




JIkl. AtoMm — cnoxxHas vactuiia. CoOBpeMEHHbIEC NPEJCTABICHUS O CTPOCHUM aToMma.
SAapo (IPOTOHBI M HEUTPOHBI) U IJIEKTPOHHAS o00oyouka. M3orombl. CTpoeHHE 3JICKTPOHHBIX
000JI04eK aTOMOB SJIEMEHTOB MajbIX IMepruooB. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000I0YEK
ATOMOB DJIEMEHTOB OOJBIINX MEPHOAOB (MEpeXOqHbIX deMeHToB). [loHsATHE 00 opOUTANAX: S-, p- U
d-opOuTanu. DIeKTPOHHbIC KOHPHUTYPAI[A ATOMOB XUMUYECKHX 3JIEMECHTOB.

I133. Ctpoenue aToma. DJIeKTpOHHAS 000JI0YKA aTOMOB

Tema 3.

1.3. Ilepuommueckuii 3akoH u llepmogmdeckas cucrema XuMmHueckux siemeHToB JI.U.
MenneneeBa 1 CTpOCHUE aTOMa

JIx1.Otkpeitue .M. MenneneeBoim Ilepuoanueckoro 3akoHa. Ilepmomuueckuil 3akoH B
dhopmynuposke J1.11. Menneneena.

[lepuonnueckass TabiMIla XUMHYECKHX  3JIEMEHTOB — TIpaduueckoe OTOOpa)keHue
nepuoanyYecKkoro 3akoHa. CTpykTypa MepHOAWYECKOW TaONWIBl: TEpUoAsl (Majbie W OONbIIHe),
rpynmsl (T1aBHAS U TOO0YHAs).

CoBpemeHHast GOpPMYITHUPOBKA TIEPHOIUIECKOTO 3aKOHA. 3HAYEHHE MEePUOIUECKOro 3aKOHa
U TIEPUOJIMUECKON cHUCTeMbl XuUMuueckux syieMeHToB [[.M. MeHueneeBa njisi pa3BUTHS HayKu W
[TOHMMAHHUs XUMUYECKON KapTHHBI MHpA.

JlaGopatopHass pabora3. CocTaBiaeHHE DJJICKTPOHHBIX (OPMYT W DJIEKTPOHHBIX CXEM
3JIEMEHTOB nepuoandeckor cuctemsl J[.M. MeHnzaeneeBa n xapakTepucTUKa UX CBOMCTB.

Tema 4.

1.4. Ctpoenne BemecTBa

JIx.2.WNonnass xumudeckass cBsi3b. KaTHOHBI, MX 0Opa3oBaHHME M3 aTOMOB B pE3yNIbTaTe
Iporecca OKUCICHNs. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B Pe3yJIbTaTe MIPOLECCa BOCCTAHOBJICH Usl.
HonHast cBA3b, Kak CBSI3b MEXKIY KAaTHOHAMH M aHHOHAMHM 3a CYET JJIEKTPOCTATHYECKOIO
nputsbkeHus. Kimaccudukanus HOHOB: 1O COCTaBy, 3HAKy 3apsijia, HATMYUIO THAPATHOM OOOJIOUKH.
Honnbie kpucramnuyeckue pemreTkd. CBOHCTBAa BEIIECTB C HOHHBIM THUIIOM KPHUCTAJUIMYECKOM
pELIEeTKY.

KoBanentnas xumudeckast cBs3b. MexaHU3M 00pa30BaHUS KOBAJEHTHOU CBSI3U (OOMEHHBIN 1
JOHOPHO-aKLENTOPHBIN). DIIEKTPOOTPULATENbHOCTh. KoBasleHTHBIE MOJIsIpHAsi U HEHOJIAPHAS CBSI3H.
KpatHocTh KOBaJIeHTHOH CBsI3M. MOJNEKYISIpHBIE U ATOMHBIE KpUCTAJIIIMUECKHE pemieTkH. CBoicTBa
BEIIECTB C MOJICKYJISIPHBIMU U aTOMHBIMHU KPUCTAJUNTMYECKUMH PELIETKAMH.

Merannnueckast CBsSi3b. MeTananueckas KpUCTaJUIMUECKasl pelIeTKa M MeTaJuIndecKas
XUMHYecKas cBsi3b. PU3MUECKUE CBOMCTBA METAJIIOB.




Tema 5. 1.5. Tlonumepsr 2
[134.Heopranuueckue nonuMepsl. OpraHuyeckue moluMepsl. 2
Tema 6. 4
1.6. JlucriepcHbIE CUCTEMBI
2
JIk3.IlonsiTne 0 JUCHEepCHBIX cucTeMax. Kiaccudukamyst TUCTIEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHOr0 COCTOSIHHS JTUCTIEPCHOHHOW Cpe/ibl M JWCIEPCHOM (a3bl, a TakkKe 10
pasMepy uX 4acTHIl.
2
JlaGopatopHast pabora 4. IlomydeHue mucnepcHBIX cucteM. IlomydeHne CyCIeH3WU Mena,
cepel 1 kauudonu. Ilomydenne sMmynbcun pacTUTenbHOro macia u Oenzona. [lomydenme 3oms
kpaxmaina. [Tomydenue 30151 cepbl U3 THOCYIb(aTa HATPUSI.
Tema 7. 1.7. PactBOpEI 16
JIx 4. Boma. PactBoprl. PactBoperne. Boma kak pacTBOpuTENb. PacTBOPHMOCTH BEIIECTB. 2
HaceimienHbple, HEHACBIIIECHHBIE, TEPECHIIIEHHBIE PACTBOPHL. 3aBHUCHMOCTH PACTBOPUMOCTH Ta30B,
KUAKOCTEW U TBEPJBIX BEIECTB OT Pa3IUYHBIX (hakTOpoB. MaccoBas 1Ol pACTBOPEHHOTO BEIIECTBA.
JIKS. OJNeKTpOJIUTHYECKasT  JTUCCOIHAIHSL. ONEeKTpOMUTBI M HEIIIEKTPOJHTHI.
DNeKTponuTHIecKas Aucconranus. MexaHu3Mbl 3JIeKTPOTUTHIESCKON IUCCONMANNN IS BEIIECTB C 2
Pa3TUYHBIMH TUTIAMH XUMUYECKOH CBsI3U. [ mapaTtupoBaHHBIC U HETHAPaTHPOBAaHHBIE HOHBL. CTereHb
AJEKTPOMUTHYECKON aucconnanuid. CHIbHBIE W ciabble AeKTponuThl. OCHOBHBIC ITONOXKEHUS
TEOPHH IEKTPOIUTHIECKOHN nrccoruanui. KucmoTel, OCHOBaHUS U COTU KaK AJIEKTPOIHTEIL.
13 5,6 CrtocoOb1 BeIpaskeHUsT KOHIIEHTPAIIUH PACTBOPOB 4
[137,8 CocTaBnenue ypaBHeHu# aucconuanuy. IoHHbIE ypaBHEHUS peakIui 4
JlabopaTopHas pabota 5. [IpuroToBieHre pacTBopa 33JaHHON KOHI[EHTPAITHH. %
JlabopaTopHas pabota 6. Peakyu, naymmue ¢ o0pazoBaHueM 0cajka, Ta3a U BOJIBL.
Tema 8. 1.8. OcHOBHBIE KJI1aCChl HEOPraHUUECKUX U OPraHUYECKUX COCIMHEHUI 12




JIk 6. Kucnorsl m ux cBoiicTBa. KHCIOTBI Kak BIEKTPOJIMTHI, WX KiIacCH(HUKAIUA O
pa3IUYHBIM TpHU3HaKaM. XHWMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUU 3JIEKTPOIUTHYECKON
mucconuanyyd. OcoOCHHOCTH B3aWMOACHCTBUSI KOHIICHTPHPOBAHHON CEPHOM M a30THOW KHCIOT C
meranmnamu. OCHOBHBIE CIIOCOOBI MTOYyYEHUsT KUCTIOTHI.

OcHoBanus M uX cBoiictBa. OCHOBaHHMS Kak »3JEKTPONUTHI, WX KIaCCH(PHUKALUS TI0
pa3IMUHBIM IpU3HAKaM. XHMHUYECKUE CBOMCTBA OCHOBAHHMW B CBETE TEOPHM SJIEKTPOIUTHYECKON
JUccolranyu. PasokeHrne HepacTBOPUMBIX B Boie OCHOBaHMHA. OCHOBHBIC CIIOCOOBI TMONYUEHUS
OCHOBaHMH.

JIx 7. Conm n ux cBoiictBa. Conu Kak 31ekTponuThl. Conmu cpeqHue, KUCIble U OCHOBHBIE.
XUMHUECKA CBOHCTBa COJNEH B CBETE TEOPHUU OJJICKTPOIUTHYECKOW auccoruanuu. CrocoObt
MoJIy4eHHust conel. I'maponus comneil.

Oxcuapl 1 ux cpoiictBa. CosieoOpasyroiyde W HecojicoOpasyronme Okcuibl. OCHOBHBIE,
aM(bOTepHBIe N KHCIOTHBIC OKCUIBI. 3aBHCHUMOCTD XapakTepa OKCHuaa OT CTCIICHU OKHCIICHUA
o0pasyrolero ero Merauia. XuMAIeCKue CBOMCTBA OKCHAOB. [lomydenre okCcruIoB.

I13 9. OcoGeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOMN CEPHOI M a30THOH KHUCIIOT 2

I13 10. I'maponm3 comeii. 2

I13. 11. 'erernueckas CBsA3b MEXKIY KiIacCaMH HEOPTAaHUICCKUX COCTUMHCHHM. 2

JlaGopatopHast pabota/. VcneITanne pacTBOPOB KHCIOT WHIWKATOpaMH. B3ammoseicTBue 2
METAJUIOB C KUCJIOTaMU. B3anMozelicTBHE KUCIOT ¢ OKCHIaMH METAJIOB. B3aumoneicTBue KUCoT ¢
OCHOBaHUSIMH. B3anmozercTBre KUCIOT C COISIMHU.

HcnbiTanue pacTBOpOB Ienoyded WHAUKATOpaMu. B3anmojeicTBHE IeIoYeid € COJISIMU.
PaznoxxeHnne HepacTBOPUMBIX OCHOBaHUM.

Tema 9. 1.9 Xumudeckuie peaxium 12
I13 12. Konmponvhas paboma no memam: Xumus — Hayka o BemiectBax. CTpoeHHe aToma. 2
Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucreMa xumudeckux saemenTos [[.1. Menneneesa.

Crpoenue BemectBa. [lonmumepsl. JlucnepcHsie cucteMbl. PacTBopbl. OCHOBHBIE KJ1aCcChl
HEOPraHWYECKUX U OPraHUYECKUX COCAMHEHUM
JIx. 8. Kunaccudukamms XuMHUYeCKWX peakiuil. Peakuwm coeanHeHUs, pa3ioKeHus, )

3amMereHns, oomena. Karanutuueckue peakiuu. O0patumbie 1 HeOOpaTHMBbIe peakuy. | OMOreHHbIe
U TETEPOreHHbIC PEaKIMU. DK30TEPMHUYECKHE W SHIOTEpMUYECKHEe peakiuu. TeroBod 3ddexT
XUMHYECKUX peakiuil. TepMoxumuueckue ypaBHEHUSI.




JlaGopaTtopHas pabota 8. ['uaponu3 coneli pa3InYHOro THIIA.

JlaGopaTtopHas pabota 9. [lomydyeHue 5KeCTKOM BOIBI U U3yUCHHUE €€ CBOMCTB.
Ycrpanenue BpEMEHHOM U MMOCTOSTHHOM AKECTKOCTH.

13 13. Cxopoctb xumuueckux peaxiuil. [lonstue o ckopoctu peakuuid. CKOPOCTh TOMO- U

TeTePOreHHON peakiuu. OHeprus axkTtuBauuu. @OakToppl, BIHUSAIOIIME Ha CKOPOCTh
XUMHYecKol peakuuu. [Ipupoma pearupyrommx BemiecTB. Temrepatypa (3akoH Bant — Todda).
Konnenrtpanus. KatanuzaTopsl U KaTaian3: rOMO- M T€TEPOTreHHBIN, UX MEXaHU3MBbl. DEepMEHTHI, X
CpaBHEHHE C HEOPraHMYECKUMHU KaTaJM3aTopaMH. 3aBUCUMOCTh CKOPOCTH PEAKIUil OT MOBEPXHOCTH
COIIPUKOCHOBEHHMSI pEarupyroux BEIecTB.

[13.14 O6paTrMOCTh XUMHUYECKUX peaKIiii. XuMudeckoe paBHoBecue. [lorsTue o

XUMHYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIIEHTpAIUU. JJMWHAMUYHOCTh XUMHUYECKOTO PAaBHOBECHSI.
@DaxTOopbl, BIAAIONINE Ha CMEIIEHNE PAaBHOBECHS: KOHIICHTPAIIH, JaBIEHUE, TeMITIEpaTypa
(mpunmun Jle artense).

Tema 10.

1.10. OKuCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN. DICKTPOXUMHIECKHUE TPOIIECCHI

10

JIx 9. OKkucINTENbHO-BOCCTAHOBUTENbHBIE peakiy. CTernmeHb oKucieHus. BocctanoBurenn
u okuciautenu. OKUCIeHre U BOCCTaHOBIIEHHE. BaykHele OKUCIUTeN 1 BOCCTAHOBHUTEIH.
BoccranoBuTenbHBIE CBOWCTBA METAJUIOB — MPOCTHIX BemecTB. OKUCIUTENbHbIE
Y BOCCTAaHOBHTENIBHBIE CBOIICTBA HEMETAIIIIOB — IIPOCTHIX BellecTB. BoccTaHOBUTEIbHBIC
CBOWCTBA BEIIECTB, 00pa30BaHHBIX 3JIEMEHTAMHU B HU3IIEH (OTPUIIATSIILHON) CTCIIEHU
okucnenus. OKUCTUTENbHBIE CBONCTBA BEIIECTB, 0OPA30BAHHBIX AJIEMEHTAMH B BBICIIICH
(monoxxuTenbHOI) cTenenn okucieHus. OKUCIUTETbHBIE 1 BOCCTAHOBUTENFHBIE CBOWCTBA
BEIIecTB, 00Pa30BaHHBIX DIIEMEHTAMHU B IPOMEXYTOYHBIX CTEIEHIX OKHCICHHSL.

II3. 15 Krmaccudukanys  OKHCIATEIHHO-BOCCTAHOBUTENBHBIX — peakiuil.  Peakmmm
MEKaTOMHOTO ¥ MEXMOJIEKYISIPHOTO OKHCIICHUSI-BOCCTAHOBIIEHHS. Peakiinu BHYTPUMOIEKYISIPHOTO

OKHICIIEHUS-BOCCTAHOBJICHHSI. Peakunn CaMOOKHCIIEHHUSI-CAMOBOCCTAHOBIICHUS
(IMCTIPOTIOPIIHOHUPOBAHUS ).

Meronpl cocTaBlEHUSI YPAaBHEHU OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil. Meron

3JIEKTPOHHOTO Oananca. BiusHue cpenbl Ha MPOTeKaHHE OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX

ITPOIIECCOB.

I13. 16 XuMuueckre UCTOUHUKH TOKA

JlabopatopHas paGora 10. BzanmomeiicTBHe METalUIOB C HEMETAUIAMH, a TaKXKe C
pacTBopam cojiell M pacTBOpaMH KUCIOT. B3anmozelicTBre cepHOM U a30THOM KHCIIOT ¢ MEIbIO




JlabopaTtopHas padora 11. OkuCIUTEIbHBIC CBOWCTBA NEPMAaHraHATa KaJlds B pPa3IHMYHBIX 2 2
cperax.
Tema 11. 1.11. Knaccudukanus Bemtects. [IpocTsie BemecTBa 10
JIx 10. Merammel. OCOOEHHOCTH CTPOECHUS aTOMOB M KpUCTAUIOB. (DPH3WYECKHE CBOKMCTBA 2 1.2
MmeraioB. Knaccnpukanys MeTamuioB o pa3iinyHbIM NMPU3HaKaM. XUMHYECKUE CBOHCTBAa METAJIIOB.
DNEKTPOXUMUUECKUN PSJT HAMPSHKEHUH METAIIOB. MeTauioTepMus.
O6mme cnocoObl monydeHus: MeraioB. [loHstwe o Meramrypruu. [lupomerammyprus,
THJIPOMETAILTYPIHS U dJeKTpoMeTautyprusi. CIijlaBbl YepHBIE U IIBETHBIE.
Hemeramnbl. OcoOeHHOCTH CTpOeHHsT aTOMOB. HeMeraiuibl — TpoCThie  BeIecTBa.
3aBUCHMOCTH CBOWCTB TaJIOTEHOB OT MX MOJIOKeHHsI B [leproanaeckoii cucreme.
I13 17. Knaccudukamust Bemects. [IpocThie BemecTBa 5 2
I13 18. Koppo3uss MeraymioB: XUMHYECKass W 3JEKTPOXUMHUYECKas. 3aBHCHUMOCTbh CKOPOCTH 2 2
KOppO3MM OT YCJIOBHH OKpyxarmiei cpensl. Kinaccudukaiiys KOppOo3UH METAJIOB 110 Pa3iMYHbIM
npu3HakaM. CriocoObl 3alUTHI METAJIIOB OT KOPPO3HH.
JlaGopatopHass pabora 12. IlomydeHnue, coOmpaHwe W paclo3HaBaHWE Ta3oB. PemieHue 2 2
9KCIIEpPUMEHTAIBHBIX 3a]1ad.
JlabopaTtopHast pabora 13. Komnekumm MuHepanoB W TOpHBIX mopoxa. O3HakoMIIeHHE C 2
KOJJIEKIIMEH py/. 3akaika 1 oTmycK ctanu. O3HAKOMIJIEHHE CO CTPYKTYpaM# ceporo u 0enoro 4yryHa 2
Tema 12. 1.12. Xumus 351eMEHTOB 12
JIk 11. s-DnemMeHThI 2 2
Bonopon. [[BoiicTBeHHOE MONIOXKEHUE BOJOPOJa B EpUOANYECKOM crucTeMe. M30Tombl
Bozopoxa. Tspkenas Boga. OKHCTUTEIHHBIE M BOCCTAHOBUTEIHHBIE CBOMCTBA BOJIOPO/IA, €r0
MOJIy4CHHE U IpUMEHeHue. Ponbk Bogopoaa B AKUBOUM U HEKUBOM MPUPOJIE.
OnemenTs! [A-rpynmsr. Lllenodnsie MeTamibl.
OnemenTsl IIA-rpymmel.
I13. 19. p-Onementsl. AnmoMuHHMN. YTIepoa ¥ KpeMHHUH. ['anorensl. XanbKOreHsl. 2 2

OnemeHTsl VA-Tpymiibl. DneMeHTsl [VA-rpynmsr.




I13. 20 d-DnemenTsI

Ocobennoctu crpoenust aroMoB d-anementos (IB-VIIIB-rpymnm). Mens, nuHk, XpoMm,

JKeJe30, MapraHen Kak IMPOCTBIE BEIIeCTBAa, WX (PU3MYECKHE M XMUMUYECKHE CBOMCTBA.
HaxoxaeHnue 3THX METaJIOB B MPUPOJE, X MoNTydeHre u 3HadeHue. CoeauHenns d-31eMeHTOB

C pa3/IMYHbIMHA CTCIICHAMU OKHCJICHUA. XapaKTep OKCHJ0B U THAPOKCUIOB 3TUX 3JICMCHTOB

B 3aBUCHMOCTH OT CTEIIEHH OKHCJIEHHUs] METaIlIA.

JlabopaTtopHas pabota 14. 3yueHue CBOMCTB MPOCTHIX BEIIECTB M COSIUHECHUHN S-3JIEMEHTOB. 2
JlaGopatopHast pabGora 15. HM3ydyeHue CBOMCTB NPOCTHIX BEIISCTB W COCAUHEHUU P- 2
3JIEMEHTOB.
Jlaboparopuast pabora 16. M3yueHume CBOWCTB TNPOCTBHIX BEIIECTB W coeanHeHui d- 2
3JIEMEHTOB.
Tema 13. 1.13. Xumus B )KU3HA 00IIIeCTBA 6
13 21.XuMus 11 IPOM3BOACTBO. XUMHS B CEITCKOM XO3SIICTBE. 2
O3HakoOMJIEHHE C KOJJIEKIIMEel yaoOpeHHil 1 MeCTUIINIOB.
13 22. Xumus u sxosorusi. XUMHs U TOBCETHEBHAS )KU3HD YENTOBEKa. 2
O3HakoMIIeHHE ¢ 00pa3IaMy CPEICTB OBITOBOW XMMHUU U JIGKAPCTBEHHBIX MPETaPaTOB.
I13 23. Koumponvuas paboma no memam Knaccubukaius emecTB. IIpocThie BelIecTBa. 2
XUMHUS 3TIEMEHTOB. XUMHUA B )KM3HH O0IIeCTBa
Paznen 2. OPI'AHNYECKAS XUMUS 64
Tema 14 OCHOBHBIC ITOHATHS OPraHUICCKON XUMUHU TeopHs CTPOCHHS OPTaHIMYECKUX COCTUHCHUIH g
2

JIx 12. OcHOBHBIC TOHATHS OPTAaHUYECKOM XHUMHH W TEOPHUS CTPOCHHSI OPTaHUYCCKHUX
coenuHeHuid. IlpenMer opranudeckod xumuu. IIpupofHble, HUCKYCCTBEHHBIE W CHUHTETHUECKHE
opraHuueckue BemecTBa. CpaBHEHHE OPraHUYECKHX BEIIECTB C HEOPraHMYECKHMMH. BaneHTHOCTb.
XUMHUECKOE CTPOCHHUE KaK MOPSAOK COEIMHEHUSI aTOMOB B MOJICKYJIBI 110 BaJICHTHOCTH.

Teopus crpoeHuss opraHmdeckux coeanHeHHil A.M. byrtiepoBa. OCHOBHBIE TONOXEHHS
TEOPUH XUMHUYECKOT0 CTpOoeHus. XuMHUecKrue (OpMYJIbl U MOAENH MOJIEKYJ B OPraHUYeCKOH XMMHUU.




I13 24. Knaccudukaius oprannyeckux BeriecTB. Kiaccuukaius BeEIIECTB MO CTPOSCHUIO
YIJIEPOAHOI0 CKeNeTa W Haluuuio (YHKIMOHANBHBIX rpymm. ['omonorm u romomorusi. Hawana
HomenknaTypsl IUPAC.

Knaccudukanmss peakumii B OpraHWMyYeckod XMMUHM. Peaknum NprcOeIHMHEHHS
(ruapupoBaHus, raJIOTEHUPOBAHMS, THAPOTATOT€HUPOBAHUS, THApaTallii). Peakiiuy oTIIenieHnus
(merunmpupoBaHMs, NETHAPOTajOreHUPOBAaHUA, Neruapartanuu). Peakuum 3amemenus. Peaxium
M30MepHU3allnu.

I13 25. M3oMepust OpraHUYECKUX BEIIECTB U €€ BUIBI

JlabopaTtopHas pabota 17. M3roroBieHue Mojiesei MOJICKYJT OPraHHYECKUX BEIIECTB

Tema 15

2.2. IlpenenpHBIC YTIAEBOTOPOIHI.

JIk. 13. T'omonornueckuii psia ankanos. [Tousitre 06 yriaesogoponax. OcoOEHHOCTH CTPOSHUS
MIpeeNbHbBIX YIIIEBOAOPOAOB. AJIKaHBI KaK MPEACTABUTENN MPEIEIbHBIX yIIeBOAOPOAOB. ATKaHbBI B
npupoze. XUMHUYECKUE CBOKMCTBA aNKaHOB. [IprMeHeHue U crocoObl noyueHus ankanoB. O0nactu
IIPUMEHEHUs alKaHOB. IIpOoMBIIIICHHBIE CIIOCOOB! MOJIyYeHHs aJIKaHOB: IOJY4YEHHE U3 MPUPOIHBIX
HCTOYHUKOB, KPEKHHI Iapa(uHOB, IOJTyYCHHE CHHTETHYECKOro OeH3WHaA, Tasu(uKamus yrisd,
ruApupoBaHue ankaHoB. JlaGopaTopHble crocoObl IONYy4YeHUs aJKaHOB: CUHTe3 Bropua,
JIeKapOOKCUIINPOBAaHUE, THAPOIN3 KapOuaa anroMuHus. LlukioankaHsl

I13. 26. AnKaHBI: TOMOJIOTHYECKHMA PSI/I, H30MEPHS W HOMEHKIIATypa aIKaHOB. XHMHYIECKHE CBOMCTBA
ajKaHoB (MeTaHa, dSTaHa): TOpEHHWE, 3aMelleHHe, pasJIoKeHWe, AeTuapupoBaHue. lIpumeneHme
AJIKAHOB HAa OCHOBE CBOMCTB.

JlabopatopHast pabora 18. HsroroBneHwe Momenell MOJEKYJl alKaHOB M TaJIOTEHAIKAaHOB.
OOHapyXeHre BOJBI, Ca)KH, YTIEKHCIOro rasa B MPOAYKTaxX ropeHus cBeun. O3HAKOMIIGHHE CO
CBOMCTBAMH JKHIKHX AJKAaHOB W TBEPABIX Hapa(WHOB: IUIABIEHHEM, PAaCTBOPHMOCTBIO B BOJIE M
OPraHWYeCKUX pACTBOPUTENAX, XHMHUYECKOH WHEPTHOCTBIO (OTCYTCTBHEM B3aWMOJACHCTBHUS C
OpOMHOI BOIOW, pacTBOPaMH ITEpMAaHTaHATa KaJIUsl, THAPOKCHA HATPHS M CEPHOM KHCIIOTHI).

Tema 16

2.3. DTUICHOBBIE U IUEHOBBIE YIIIEBOAOPOIbI




I3 27. AnkeHwsl. OTuieH, ero TmoJdydYeHHe (ICTHAPUPOBAHUEM 3TaHA, JCMOJUMEpU3aIUeH
MOJTUATHUIICHA). ] 'OMOJIOTUYEeCKHI P, M30MEpHs, HOMEHKIATypa ajlKeHOB. XUMHYECKHE CBOWCTBA
STWJICHA: TOpEHHE, KaueCTBEHHbIe peakuuu (oOeclBeYrMBaHWE WOAHOM BOJABI W  pacTBopa
nepMaHraHarta Kajius), TuApaTanus, noaumepusanus. [Ipumenenune sTuneHa Ha OCHOBE CBOMCTB.
Huenbl m xayuyku. [loHsATHE O &OMeHaX Kak YIJIEBOAOpPOJaX C JBYMs JBOMHBIMH CBSI3IMU.
ComnpsixeHHble TMeHbl. XUMUYECKHe cBOiicTBa OyTanueHa-1,3 u u3onpeHa: odeciBeunBaHNE HOTHON
BOJBI U ITOJIMMEPU3allns B Kaydyyku. HaTypaJbHBIN U CHHTETHYECKUE KaydyKH. Pe3nHa.

JlaGopaTtopHas padota 19. [TonyueHue aTuiieHa JierupaTaryell STHI0OBOTO CIIUPTA.
BzaumopeiicTBue aTHIICHA C OPOMHOMN BOJIOM, pACTBOPOM TIEpMaHTaHaTa KaJusl.
CpaBHeHHe TUTaMEHH 3TUJIEHA C TNIAMEHEM TIpeIeNbHbBIX YTIEBOAOPOAOB (MeTaHa,
npornaH-O0yTaHOBOW cMecH).

Tema 17 2.4. AueTusieHOBbIE YTIEBOIOPOIBI
113 28. I"'oMoOru9ecKuiil psiT aTKUHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE alleTHIICHA
U APYTUX ajJKUHOB. ['oMoorunueckuit psaa u obias Gopmyia ankuHoB. HoMenkiaTypa
AlleTHJICHOBBIX YTJIIEBOAOPOMOB. 30oMepust MeEXKIaccoBas, YIIEPOJHOTO CKENETa, IOJOXKEHUS
KpaTHOW CBsI3W. XHMMHUYECKHE CBOMCTBA W IpUMEHEHHEe aJKuHOB. (COOCHHOCTH peakIuit
NMPUCOEUHEHUSI TI0 TPOMHOM yriepoa-yriepoaHoil cBs3u. Peaknua KyuepoBa. IlpaBuiio
MapKoBHHKOBa TNPUMEHHTENBHO K arerwieHaM. [logBMKHOCTH aToMa BOAOpOAa (KHCIOTHEIE
cBoiicTBa ankuHOB). OKucIenne ankuHoB. Peaxius 3ennHckoro. [IprMeHeHne aneTuieHoBhIX
yriaesogopoaoB. [lomuBuHMIanerar.
[Tomyuenne ankuHoB. [lomyuenne aneTniieHa MAPOIN30M METaHa U KapOWTHBIM METOIO0M.
JlabopaTopnas pabota 20. Mozgenu MOIEKYIIbI alleTUIeHa U APYTUX aJTKAHOB.
[lomyuenmne amerwmiieHa W3 KapOWaa KajblHs, O3HAKOMIIEHHE C (M3MUECKUMH M XHUMHYECKHIMH
CBOICTBaMU aIleTUJICHA: PACTBOPUMOCTEIO B BOZIE, TOPEHHEM, B3aNMOICHCTBUEM
¢ OpoMHOII BOAOH, pacTBOpOM IepMaHTraHara Kamws, coissmMu memu (I) m cepebpa. OTHomieHue
OeHzoma Kk OpOMHO# BOJe, paCTBOPY NEpMaHTaHaTa KaJIHsl.

Tema 18 2.5. ApoMaTH4eCcKue yrieBoa0pOabl




JIx 14. T'omonorudeckuit psn apeHoB. beH30m Kak mpeacTaBuTeNb apeHoB. Pa3Butue npeacTraBieHuil
0 cTtpoecHun Oenzona. CoBpeMEHHbIE TPENCTABICHUS 00 DJIEKTPOHHOM M TPOCTPAHCTBEHHOM
cTpoeHun Oen3ona. (OOpa3oBaHHME apoOMaTHYECKOW T-cUCTeMbl. ['omonorum OeH3o0Ma, HX
HOMEHKJIaTypa, obmias dhopmyrna. HoMeHKIaTypa /i qu3aMelieHHbIX TPOM3BOIHBIX OCH30IIa: OpTO-,
MeTa-, Mapa-pacloyokKeHue 3amecturesied. OU3nuecKkue CBOWCTBAa apeHOB. XHMHUYECKHUE CBOMCTBA
apeHoB. [IpuMmepsl peaknuii 3IEKTPOPUIBLHOIO 3aMENIEHHs: TaJIOTeHUPOBAHUS, AJIKHIMPOBAHUS
(xaramuzatopsl @punenst — Kpadrca), HuTpoBaHus, cynbpupoBaHus. Peakunu THAPUPOBAHUS W
NPUCOCINHEHNsT XJiopa K OeHzomy. OCOOEHHOCTH XHUMHYECKHX CBOWMCTB TOMOJIOTOB OEH30Ia.
B3anMHoe BIIMsTHIE aTOMOB Ha IPUMEPE TOMOJIOTOB aPEHOB.

Tema 19 2.6. [Ipupoaabie UCTOYHUKH YTIIEBOAOPOI0B

JlaGopatopHass pabora 21. Komnexkmust  «IIpupogHsie  MCTOYHUKH — YTIIEBOIAOPOIOBY.
Onpenenenvie HaIWYUS HEMPENETbHBIX YIIIEBOIOPONOB B OeH3WHE W KepocwHe. PacTBOoprMOCTh
pa3nuuHbIX HedTenpoaykToB (OSH3WH, KEPOCHH, U3eIbHOE TOILTMBO, BaselluH, mnapaduH) Ipyr B
Apyre.

I13. 29. KoutponbHas padora mo temam I[IpeaMer opraHH4ecKoi XUMUU. Teopus CTPOCHUS
OpraHuYecKuXx coequHeHni. [IpenensHbie yriaeBo1oposl . DTHICHOBBIE U TUECHOBBIE YTIIEBOIOPO/IbI.
AleTHIIEHOBBIE ~ YTIIEBOAOPOABI. ApOMaTHYECKHWE  YIIeBOAOpOnbl. lIpMpoaHBIE HCTOYHHKH
YTII€BOJOPOJIOB.

Tema 20 2.7. I'mapOKCHITBHBIC COCTUH CHUS

JIx. 15. Crouptel. Ilomydenme staHona OpoKEHHEM TIIOKO3bI M THIpaTallMeid dTHIICHA.
I'unpokcunbHas rpynmna kak (QyHKIUOHaidbHAs. IIOHATHE O mMpenenbHBIX ONHOATOMHBIX CIIUPTaX.
XUMHUYECKHE CBOICTBAa 3TaHOJA: B3aMMOJEHCTBUE C HATpHEM, O0Opa30BaHUE MPOCTBIX M CIOXKHBIX
3¢upoB, OKHCIEHHE B anpaerui. lIpuMeHeHue 3TaHOIAa Ha OCHOBE CBOWCTB. AJIKOI'OJIM3M, €ro
MIOCIIEACTBUS U MPENYNPEXKICHUE.

I'mumepuH Kak NOpEACTaBUTENb MHOIOAaTOMHBIX CcHHpTOB. KauecTBeHHast peakuuss Ha
MHOT0aTOMHBIE CIIUPTHI. [IprMeneHue raunepuHa.

Oenon. Pusnyeckne W XUMHUYECKHE CBOWCTBa (eHona. B3amMmHOe BIMsSHUWE aTOMOB B
MoJieKyne (eHoma: B3anMMOJACHCTBHE C THAPOKCHIOM HATpUS M a30THOW Kuciorod. llpumenenme
(eHoONa Ha OCHOBE CBOICTB.

I13. 30. 'mapokcuiIbHBIE COETUHEHUS




JlaGopaTopHas paGota 22. M3ydeHue pacTBOPUMOCTH CIIUPTOB B Boje. OKHUCICHUE CIIUPTOB
Pa3IMYHOrO CTPOCHUSI XpOMOBOi cMechio. [lomyuenue nuatunoBoro 3¢upa. [lomyuenune rmunepara
MEJIH.

Tema 21

2.8. Anpaeruansl 1 KETOHBI

JIk. 16. Anbnerunsl. [loHsTre 00 anbaeruaax. ANbAeruHas rpyrnmna Kak (QyHKIMOHAIbHAS.
®dopMaTbAETH W €ro CBOWCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBIIEHHUE B
cooTBeTcTByIomui crupT. [lomydeHne ambaeTHIOB OKHCICHHEM COOTBETCTBYIOIIUX CITUPTOB.
[TpumeHenue GopMasbaeruia Ha OCHOBE €ro CBOMCTR.

JlaGopatopHas pabGora 22. OKHCIEHME 3TaHOja B J3TaHAIb PACKaJICHHOW MEIHOMN
npoBookoid. [lomydyenue denonodopmanbaeruIHoro mnomumepa. M3ydeHHe BOCCTAHOBHTEIBHBIX
CBOWCTB aJIbJICIHJIOB: PEAKIIUS «CEPEOPSHOro 3epKajiay, BocctaHoBeHHE ruapokenaa meau(1l).

Tema 22

1.9. Kap6GoHOBBIE KHCITOTHI M X POU3BOHBIE

JIx. 17. Kap6onoBsie kucnotsl. [lonsaTue o kapOoHOBBIX KHcioTrax. KapOokcuiapHas rpymnmna
Kak (pyHKIMOHANMbHAS. ['OMONOTHYECKUH pAM TpeNeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ITomyderne KapOOHOBBIX KHCJIOT OKHCICHHEM albICTHIOB. XWUMHUYECKHE CBOMCTBA YKCYCHOM
KHCTIOTBI: OOIIME CBOMCTBA C MUHEPAJIbHBIMU KHCIIOTaMH W peakuus stepudukammm. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BhICIINE ®KUPHBIE KUCIOTH Ha MpUMEPE NaJIbMUTUHOBON U
CTE€apHUHOBOM.

Crnoxupsie »¢upsl ¥ kupbl. [lomydeHne CIOXKHBIX J(QHUPOB peakiued 3Tepu(UKaII.
Croxxable 2GHUpPHI B IPUPOJIE, UX 3HaUYeHHE. [IprMeHenre clI0KHbBIX d(DHPOB HA OCHOBE CBOMCTB.

113 31. XKups! kak cinoxasie 3upbl. Knaccubukanys >kupoB. XUMAYECKHE CBOHCTBA KHPOB:

TUAPOJIH3 ¥ THAPHPOBAHHE KUIKHAX KUPOB. l[pruMeHenne »kupoB Ha OCHOBE CBOMCTB. MbIa.
CpaBHeHHe CTeTIeHN HeHACHIIIIEHHOCTH TBEPIOT0 U KUAKOT0 )XHPOB. OMBLICHHE KHUPA.
[Tomyuenune MpLUTa 1 M3y4eHHE €ro CBOMCTB: IIEHO00Pa30BaHus, peakiinii HOHHOro oOMeHa,
THAPOJIN3a, BBIJETIEHIS] CBOOOIHBIX KUPHBIX KUCIOT.

JlabopaTopHast pabora 23. PacTBOpMMOCTH pa3MUYHBIX KapOOHOBBIX KHCIOT B BOJE.
BzaumogeiicTBue yKCyCHOM KHCIIOTHI ¢ MerajuiaMu. [lomydenwme m3oaMuiioBoro 3¢upa YKCYCHOM
KHCJIOTBI.

Tema 23

2.10. Yrnesoasl




JIk. 18. YrumeBomsl. YTIEBOIBI, UX KJIACCHU(UKAIMA: MOHOCaxapuibl (TJr0Ko3a, Gpykrosa),
Jucaxapubl (caxapo3a) U moiaucaxapuiasl (Kpaxmal U MeUTIoI03a).

I'1r0K03a — BEIIECTBO ¢ IBOMCTBEHHOW (PYHKIIMEH — allbACrUA0CTIUPT. XUMHUYECKHE CBOMCTBA
TIIIOKO3bI: OKUCIICHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COPOUT, CHHPTOBOE OpOKEHUE.
[IpumeHeHue r1I0K035I HA OCHOBE CBOWCTB.

3HaueHne yrieBoA0B B XKHUBOW MPUPOJe U KU3HM yenoBeka. [ucaxapusl. Ilonncaxapuapl.

JlabopaTopHas paborta 24. Peakuus «cepeOpsHOro 3epkaja» TIJIIOKO3bl. B3aummojeiicTBue
TITI0K03bI ¢ TuapokcuaoM meu (I1) mpu pasznuyHbix Temnepatypax. JleficTBre aMMHAaYHOTO PacTBOpa
okcuja cepedpa Ha caxaposy. OOHapyKeHHe JIAKTO3bI B MoJioke. JleficTBUe nojia Ha Kpaxmad.

[13. 32. buonoruueckas poyib yIiIeBOAOB, UX 3HaYEHHE B )KU3HM YeJIOBEKa U OOIIIEeCTRA.

Tema 24

2.11. AMMHBI, aMUHOKHUCIIOTHI, OCIKH

JIx 19. Amunsbl. llonstne o0 amuHax. AnudaTHdecKne aMHHBI, WX KIaCCHQHUKAIUSI U
HOMEHKJIaTypa. AHWJIMH, KaKk OpraHM4Yeckoe OCHOBaHHWe. [lomydeHnWe aHWIMHA W3 HUTPOOEH30IA.
IIpumeHeHne aHWJIMHA HA OCHOBE CBOWCTB.

AMWHOKHCTIOTBL. AMWHOKHCIIOTHI Kak aM(poTepHble AU(YHKIMOHAJIBHBIE OpraHHYeCKHe
COEIMHEHNsA. XMMHYECKHE CBOMCTBA aMHHOKHMCIIOT: B3aMMOJAEHCTBHE CO MIENOYaMHU, KHUCIOTaMH U
Ipyr ¢ apyroMm (peaxmusi monukoHAeHcanuu). llentuaHas cBs3p u monumenTtuasl. llpumeneHue
aMUHOKHCJIOT Ha OCHOBE CBOWCTB.

benku. IlepBuunas, BTOpWYHAs, TPETUYHAS CTPYKTYpHI OEMKOB. XWUMHYECKHE CBONCTBA
OenKoB: TOpeHue, IeHaTypaIus, THAPOIN3, I[BETHBIE peakiun. bruomornyeckne QyHKIINN OEIKOB.

[Tommmepsl. benkn u monmrcaxapuapl Kak OMOMOIHMEPHI.

JlabopaTtopnas pabora 25. PactBopenme 6enkoB B Boge. OOHapyXeHHe OEIKOB B MOJIOKE U
B MsCHOM OymnpoHe. JleHaTyparusi pacTBopa Oenmka KypHHOTO SiIla CHHPTOM, PacTBOpPAMH COJEH
TSDKEITBIX METAJIOB M TPU HarpeBaHWH.

Tema 25

2.12. Azotconepxanye rerepourKIndecKkue coefuHeHus. HykienHoBbIe KHCIOThI

JIk.20. A3zoTconepskaliue reTepoLUKINYECKUE COSAUHEHMUS.

I13. 33.HykJ1enHOBBIE KUCIOTHI




Tema 26

2.13. bronorn4yecky akTUBHBIE COSINHEHUS

13 34. buonorndecku akTuBHbIE coequHeHus1. PepmenTsl. Butamunsl. I'opmonsl. JlekapcTsa. 2
JlabopaTopHas pabora 26. OOHapykeHHEe BUTaMHHA A B TojcoinHeuyHoM Macie. OOHapykeHue 2
ButamuHa C B s16704HOM coke. Omnpenenenne BUTaMuHa D B ppIObeM jKHpe MM KYPUHOM JKENTKE.

[13.35 KontponsHas paGora mo temam CrupTel. KapOOHOBBIE KHUCIOTBHI. YTJIEBOABI. AMUHBI, 2

AMMHOKHUCIIOTEI, OEJKH. AzoTcomepiKalue TETePOIUKINYECKUe coeauHeHus. HykienHoBbie
KHACJIOTHI. BHOJIOTHYeCKN aKTHBHBIE COEIUHEHNS.

HuddepennnpoBanHbiii 3auer

BCEI'O:

162

YpOBHU OCBOEHHS:

1. — O3HaKOMHTEILHBIN (Y3HABaHHE paHee N3yUYCHHBIX 00HEKTOB, CBOMCTR);
2. — penpOayKTUBHBIN (BBIMOJIHEHHUE IESITEITBHOCTH IO 00pa3ily, HHCTPYKIIMH W O] PyKOBOJICTBOM)
3. — IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSTENIFHOE BHIMTOJTHEHHUE JIEATELHOCTH, PEIICHUE MTPOOIEMHBIX 3a1a4)




3. YCJOBMUS PEAJIN3ALIMYA YYEBHOM JUCIHUILINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY

o0ecrne4YeHuIo

Peanuzanus y4eOHOM AMCHUIUIMHBI TpeOyeT Hamuuus y4yeOHoro kaOuHeTa

«XHAMUDY.

Ob6opynoBanue yueOHOro kabmHera:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0OYHAIOIINXCS;

- pabouee MecCTO MpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOUN «XUMUS»;

- KOMIUIEKT JJaO0paTOPHOTO 00OpYAOBaHMS U MPUHAMJICKHOCTEH, TTO3BOJISIIOIIUN B

NOJIHOM MEpE Peaan30BaTh U3YUEHHE MPEIMETA;

-MyJbTUMEANA TIPOEKTOP.

TexHu4ueckue cpeacTsa 00y4eHusl JIEKIHOHHBIX Ay AMTOPHIi:

Peanuzanus y4eOHOM AMCHMIUIMHBI TpeOyeT Hamuuus Y4YeOHBIX KaOWHETOB,
OCHAILIEHHBIX MYJIbTUMEAUNHBIM 000pyn0BaHUEM — ayoumopusn 119

-Okpan 3x2 LUMIEN MoTopu3oBaHHBIN

-ITpoexTop EpsonEB-X12

-IlIxad HacTeHHBIN

-HoyTOyxk

Tun LI Mobile DualCore Intel Celeron B830, 1800 MHz
CucremHas miara FUJITSU FINBB29

Yurncer CUCTEMHOM TLIATHI Intel Panther Point HM70, Intel Sandy
Bridge

CucremMHasi maMsITh 1895 Mb

Buneoananrep Intel(R) HD Graphics (773972 Kb)

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

-Konmonku Microlab

- Kabenu kommyTamum.

Ayaurtopus 211
-Okpan Didis2x2
-IIpoekTop ASER
-IlIkad HacTeHHBbIN
-Kononku DNS
- Kabenu koMmmyTamuu
-HoyTOyk (koHdurypamms):



(- Tum LIIT DualCore , 1600 MHz;

- Cucremuas iata Hewlett-PackardHPNotebook;

- UunceT cucteMHoOH 1m1aTel Hen3BeCTHO;

- Cucremnas namsath 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 odecrieueHne 00ydeHusl.
[lepeyenb yueOHBIX U3TaHUIN, HHTEPHET-PECYPCOB, HOMOTHUTEILHON JTUTEPATYPHI.
1.Caenko, O. E. XuMusi s HEXMMHUUYECKUX CHCIUATBLHOCTEN: YYCOHHWK [mJis

cpeanero mnpodeccuonanpsHoro oopazosanusi| / O. E. Caenko. - PoctoB H/]] :
®denukc, 2015. - 346 c. - (Cpennee npodeccruoHaabHOe 00pa30BaHUE)

HuTtepHeT-pecypchi:
http://lib.bsaa.edu.ru — 9b bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»

http://e.lanbook.com — IBC «JIanb»
http://ebs.rgazu.ru — ABC «AgriLib»

4. KOHTPOJIb M OIIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOM
T COUTIITAHBI

KoHnTposib HW oOmleHKa pe3ylbTaTOB OCBOEHUS  Y4YEOHON  AUCUHUILIUHBI
OCYILECTBIIAETCS IPENOJABaTEIeM B IPOLECCE MPOBEACHUS  AYJIUTOPHBIX
MPAKTUYECKUX 3aHITHH, TECTUPOBAHUSA, a TAKXKE BBITIOJHEHUS OO0YYaAIOIIUMUCS
WHJVMBHUAYaJIbHBIX W TPYNIOBBIX 3aJaHUM, CAMOCTOATEIbHBIX W KOHTPOJBHBIX
MIPOBEPOUYHBIX palOT.

dopma MPOMEKYTOUHOU aTTECTAIINU mudpepeHInPOBaHHBIN 3a4YeT
Pe3ybTarTsl 00y4eHus ®opMBbI 1 METOIbI KOHTPOJISI
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA) U OLIEHKH
pe3yJibTaToB 00y4eHH sl
YMmeHus:
Ha3bIBaTh: U3yYCHHBIE BELIECTBA MO «TPUBHATIBHOI» MITH KomOnHupOBaHHBIIH:

MemuyHaponHoﬁ HOMCHKJIATYpaM MPAKTUYCCKUC 3aHATHUS,



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

pelIeHne 3a1a4, TECTHPOBaHMUE,
KOHTpOJIbHAs padoTa.

OIPEAENATh: BAJEHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKUX
3JIEMEHTOB, THUI XHUMHUYECKOW CBSA3M B COCAUMHEHHUSX, 3apsij
WOHA, MPOCTPAHCTBEHHOE  CTPOCHHUE  MOJIEKYJ,  THI
KPHUCTAJUIMYECKOW PEIIECTKH, XapakTep Cpelapl B BOJHBIX
pacTBOpax, OKHUCIMTENIb M BOCCTAHOBUTENb, HAIPABJICHHUE
CMEIIICHUS PAaBHOBECUS O/ BIMSIHUEM PA3JIMIHBIX (aKTOPOB,
HW30MEPBI U TOMOJIOTH, NPUHAJICKHOCTh BEUIECTB K Pa3HBIM
KJIacCaM HEOPraHMYEeCKUX W OPraHUYECKUX COEIUHEHHI;
XapakTep B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJaX, THUIIbI
peaKkuuii B HEOPraHUYECKOW U OPraHUYECKON XUMUU;

KoMOnHMpoBaHHBII:
NPaKTUYECKUE 3aHSATHS,
pelleHue 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

XapaKTepu30BaTh: S-, P-, O-3J€MEHTHI MO WX TOJIOKEHUIO B
Ilepuomuueckoir  cucreme JI.MI. Menneneea; ooOmue
XMMHMUYECKHUE CBOMICTBAa METaNIOB, HEMETANIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKMX W OPraHu4eCKHX COEJIWHEHUH;
CTPOEHME M  CBOMCTBA  OPraHMYECKHX  COCIUHEHUU
(yrneBoaopoioB, CIUPTOB, ()EHOJIOB, AlIbJIETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

KoMOuHMpoBaHHbII:
NPaKTUYECKUE 3aHATHS,
peleHue 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

00BACHSTH: 3aBUCUMOCTH CBOMCTB XMMHYECKOI'O DJIEMEHTa U
00pa30BaHHBIX UM BEIECTB OT MOJI0KeHus B [leproanueckoit

cucteme JI.M1. MengeneeBa; 3aBUCHUMOCTh  CBOMCTB
HEOPraHMYECKHX BEIIECTB OT WX COCTaBa M CTPOCHUS,
MPUPOJly XUMHYECKOW  CBS3H, 3aBUCUMOCTh CKOPOCTH
XUMHAYECKOH peakuuu OT  Pa3IUYHBIX (hakTopoB,

PEaKIMOHHONW CHOCOOHOCTH OPTraHMYECKHX COCIWHEHHH OT
CTPOCHHSI KX MOJICKYT;

KoMOuHMpoBaHHbIH:
NPaKTUYECKUE 3aHATHS,
peleHue 3a1a4, TECTUPOBAaHHUE,
TBOPYECKOE 3a/1aHUE,
KOHTpOJIbHAs paboTa.

BBITIOJIHATh XUMUUYECKHUI OKCIICPUMCHT II0 PpacCliO3HAaBAHUIO
Ba)KHEHIITHX HCOPraHNM4CeCKUX MW OpPraHHM4Y€CKHUX BCHICCTB,
IMOJIYYCHUTIO KOHKPCTHBIX BCIIIECTB, OTHOCAIIUXCA K
HU3Yy4YCHHBIM KJIaCCaM COG,I[HHCHI/Iﬁ;

KomOuHMpoBaHHBII:
1abopaTopHbIE MPAKTUKYMBIL,
MPAKTHYECKUE 3aHATHUSA,
pelleHre 3a1a4, TeCTUPOBaHUE,
KOHTpOJIbHAS paboTa.

MPOBOJUTH  pacyeTbl MO0 XuMHYeckuM ¢opmynam u | KomOUHUPOBAaHHBII:

YpaBHEHUSIM peaKIuit MPaKTUYECKUEC 3aHATHUA,
pelieHue 3a/1a4, TECTUPOBAHHUE,
KOHTpPOJIbHAsI paboTa.

OCYILIECTBIISITh ~ CaMOCTOATEIbHBIA  MOWCK  XUMHUYECKOW | HIMBUAYyalbHBIN: TPOEKTHAS

nH(pOpMAIUU ¢ HCIOJIB30BAHUEM pa3JUYHBIX HCTOYHHUKOB | (MCClieoBaTeabcKkas paboTa),

(cTipaBOYHBIX, HAYYHBIX W HAyYHO-TIOMYJSPHBIX W3JaHUHN, | TBOPUECKUE 3aJaHMUSI.

KOMIILIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB WHrepnera); | ['pynmosas: 3acIIyIIMBaHUE

WCIO0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU sl 00paboTku U | pedeparos.

neperayd XUMHYECKON MH(pOpMAIMU U €€ MPEeJCTaBICHUS B

pa3nuuHbIX (hopmax

3HaHMA:

pOJIb XUMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C IPYTUMU KoMOnHMpOBaHHBIH:

€CTECTBCHHBIMH HayKaMH, 3HAUYCHUE B )KH3HH COBPEMEHHOTO
oOmiecTBa

NPaKTUYECKUE 3aHATHS,
pelleHne 3a1a4, TECTUPOBaHUE,
KOHTpOJIbHAs padoTa.

BaXKHEMIIINE XUMHUUYECKHE IMOHSTHS: BCIICCTBO, XUMHUYECKUMN
QJICMCHT, d4TOM, MOJICKYJId, MAaCCa aTOMOB M MOJICKYJI, MOH,

KomOnHupOBaHHBIIH:




paauKai, asIoTPONHUsl, HyKJIUbl U U30TOIIbI, aTOMHBIE S-, P-,
d-opOuTanu, XUMHYECKash CBS3b, 3JICKTPOOTPUIATEILHOCTD,
BaJICHTHOCTH, CTENICHb OKUCIICHUS, THOpHUIU3aIis opouTanei,
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIPHAS
Macca, MOJIAPHBI 00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO u HEMOJIEKYJIIPHOTO CTpOEHHUS,
KOMILJIEKCHBIE COEIMHEHNUS, TUCIIEPCHbIE CUCTEMbI, UICTUHHBIE
pacTBOpBI, DBJIEKTPOJIUTHYECKAs JUCCOLMALUs, KHUCIOTHO-
OCHOBHBIE pEaKIMU B BOJHBIX pacTBOpax, TI'MJPOJIU3,
OKHCJICHHE U BOCCTAaHOBJIEHHE, OJJIEKTPOJU3, CKOPOCTh
XMMHMUYECKOM  peaklUuH, MEXaHH3M peaklUW, KaTajus,
TEIUIOBOM  3(QQeKT  peakuuu,  SHTAJIbIUSA,  TEIIoTa
oOpa3oBaHHUs,  SHTPONMS,  XHMHUYECKOE  pPaBHOBECHE,
KOHCTaHTa paBHOBecHs, YIJIEpOIHBII CKeJIeT,
(GyHKIMOHATIbHAS TpyIIa, TOMOJIOTHSA, CTPYKTypHas |
MIPOCTPAHCTBEHHAs M30MEpUs, NHIYKTUBHBIN U ME30MEpHBIN
abdexTer, dmekTpodus, HYKICOPHI, OCHOBHBIE THIIBI
peakuyii B HEOPraHUYECKOM U OPraHN4eCcKO XUMHH;

MMPAKTUYCCKUC 3aHATUSA,
pelIeHue 3a1a4, TECTHPOBAHHE,
KOHTpOJIbHAs padoTa.

OCHOBHBIC 3aKOHBI XHWMHH. 3aKOH COXpaHeHI/ISI MacCChI
BEILIECTB, 3aKOH IMOCTOSIHCTBA cOoCTaBa BEIIECTB,
[Tepuonnueckuii 3axkon .M. MenneneeBa, 3akoH ['ecca,
3aKOH ABOTaApO

KoMOuH1poBaHHbIH:
NPaKTUIECKUE 3aHATHS,
peleHue 3a1a4, TECTUPOBaHHUE,
KOHTpOJIbHAS paboTa.

OCHOBHBIC TEOPHM XHMHHU; CTPOCHHS AaToMa, XHUMHYECKOU
CBSI3U, DJCKTPOJUTHYECKOW  JUCCOUMAINH, KHUCIOT U
OCHOBAHMH, CTPOCHHUS OPraHWYECKHX H HEOPraHWYECKHUX
COCMMHEHUN  (BKJIIOYAs  CTEPEOXMMHUIO),  XUMHYECKYIO
KUHETHKY ¥ XUMHUYECKYIO TEPMOIHHAMUKY

KomOunMpoBaHHBII:
NPaKTUYECKUE 3aHATHS,
peleHue 3a1a4, TeCTUPOBAHNUE,
KOHTpOJIbHAs paboTa,
TBOpPYECKOE 3a/IaHUE.

KJIaCCU(UKAUI0O U HOMEHKIATypy HEOpraHHMYeCKUx |
OpraHMYECKUX COCAMHEHHIA;

KomOuHMpOBaHHBII:
MPAKTHYECKUE 3aHATHUSA,
pelleHre 3aaa4, TECTUpOBaHUe,
KOHTpOJIbHAs paboTa.

MPUPOJHBIE HWCTOYHUKH YTJICBOJIOPOJOB U CHOCOOBI HX
nepepaboTKu

KomOuHMpOBaHHBIN:
MPaKTUYECKHUE 3aHATHUS,
pelieHue 3aj1a4, TeCTUPOBAHMUE,
KOHTpPOJIbHAsI paboTa.
NunuBuyabHbIN: IPOEKTHAs
(ucciemoBarenbckas paboTa).

['pynmoBast: 3acITylIMBaHUE
pedeparos.
BEIIECTBA M MaTepHabl, LIMPOKO UCIONIb3yeMble B IPAKTUKE: | MHIMBUIYalbHbIN: IPOCKTHAS
OCHOBHBIE METAJUIBI U CIUIABBI, IPAuT, KBaplLl, MUHEPAIbHBIC | (yccienoBaTenbekas — paGoTa),
yI0OpeHusl, MUHEPAIIbHBIE X OPTaHUYECKUE KUCIIOTHI, TBOpYECKHE 3a1aHus
IIEJ0YH, aMMHAK, YTII€BOJA0PObI, (PEHOI, aHIINH, METaHOI, Tpyrmosas: JACTyIIHBAHHE
9TaHOJI, TUICHTIIMKOJIb, TIAIEPHH, (OPMabICTH]I,
pedepatos.

aleTalablACruj, ai€ToH, IIIr0K03a, CaXxapo3a, Kpaxmall,
KJI€T4aTKa, aMHMHOKHUCJIOTHI, 6CJ'IKI/I, HNCKYCCTBCHHBIC BOJIOKHA,
Kay4yKH, IJIACTMACChI, JKUPbI, MblJId 1 MOKOINUEC CPCACTBA,




