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MOJIITHCE GO

Pabouas nmporpamma obmieodpazoBatenbHoro yaeonor npenmera YIIB. 03V «Xumusy»
IpelHa3HayeHa JUlsl peajiu3aly B Ipelienax ocBoeHus: oopasoBarenbHoi nporpammsl CIIO no
crenpanbHocTH 21.02.05. 3emenbHO-UMYIIECTBEHHBIE OTHOIICHHsI HAa 0a3e OCHOBHOT'O OOIIEro
00pa30BaHus C OHOBPEMEHHBIM MOIYYEHUEM CPEIHET0 00IIero o0pa3oBaHus B COOTBETCTBUHU C
TEXHOJIOTUYECKUM IPOPUIIEM 10JIy4aeMOro Npo(eccuoHaNIbHOro 00pa3oBaHusl.

[Tporpamma pazpaboTana ¢ yuerom TpeboBanuii @enepantbHOT0 rocy1apcTBEHHOT0 00pa-
30BaTENIFHOTO CTAHAApTa cpenHero odmiero oopazoBanus (yTB. npukazoM Munobpaayku PO ot
17 mas 2012 r. Ne 413, ¢ usmenenusMu ot 29.12.2014 roga Ne 1645, ot 31.12.2015 roma Ne
1578, 29.06. 2017 romga Ne 613), tpedboBanuii ®I'OC cpemHero npodeccuoHaaTsHOro 00pa3oBa-
HUs 110 cnenuanbHocT 21.02.05.3eMenbHO-UMYIIECTBEHHbIE OTHOLIEHUS (YTB. IpUKa3oM Mu-
HOOpHayku P® ot 12 mas 2014 roxa Ne 486, 3apeructpiupoBaHHOr0 MHUHUCTEPCTBOM FOCTHIIMA
per.Ne32885 ot 27 urons 2014 roga)B coOTBETCTBUU ¢ PexomMeHaaIMsAMU 10 OpraHu3aIiy 10-
Jy4eHus: cpefaHero oOmiero oOpa3oBaHuUsl B MIpeesiaXx OCBOSHHsI 0O0pa3oBaTENbHBIX HMPOTpaMM
cpeaHero npogeccuoHaaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOI'O 00IEero o0pa3oBaHUs C y4eTOM
TpeOoBaHUl (heaepabHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB M IOIYy4aeMOU
npodeccun WK CHeUaIbHOCTH CpPelHero MpodeccuoHanbHOro oopazoBanus (mucsmo Jlemnap-
TaMEHTa TOCYIApCTBEHHOM MOJUTUKU B cdepe MoAroToBku padouux kaapos u 1O MunoOp-
Hayku Poccum ot 17.03.2015 Ne 06-259),c IIpumepHoii 0CHOBHO# 00pa3zoBaTeabHON NPOrpaMMbl
CpemHero oduiero oopa3oBanusi, 0I00PEHHOM perieHueM (eepabHOr0 y4eOHO-METOIUYECKOTO
o0bemHeHHs 1o o01ieMy o0pa3oBaHuto (MpoTokoa oT 28 utoHs 2016 r. Ne 2/16-3).

Opranmzanus-pazpadorunk: deneparbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeb-
HOE Y4pekJeHue Bhiciiero oopa3oBanus «CTaBpOMOIbCKUN TOCYJapCTBEHHBIN arpapHbIil yHU-
BEPCUTET»

Pazpaborank:

ConomoHosa B.A., npenogasareis
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1. IHHOACHUTEJIbBHASA 3AIINCKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA YIIB.03Y «XUMMUS»

[Iporpamma obGmieo6paszoBarenbHoro ydeonoro npeamera YIIB.03Y «Xumus» npeaHa-
3Ha4YeHa JUId U3Y4YCHHUs CTyJeHTaMH | Kypca CleUalIbHOCTH CPEIHET0 MPOo(hecCHOHAIBHOTO 00-
pazoBanus TexHosornueckoro mnpodmis 21.02.05.3eMenbHO-UMYIIECTBEHHBIC OTHOIICHHUS B
OI'bOY BO «CtaBpomnoybCcKkuii roCyJapCTBEHHBIN arpapHblii yHUBEPCUTETY, PEaTU3yIOLIeM 00-
pa3oBaTeNIbHYIO [IPOrpaMMy CpelIHero ooiero oopa3oBaHusl B Mpeaenax MporpaMmbl MOArOTOB-
KU CTIELMAIKCTOB CPEHET0 3BeHa Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHusl.

1.1. Hean u 321244 AU CHUATNIUHBI

Conepkanne mporpammbl yaeonoro npeamera YIIB. 03V «Xumus» HampaBieHo Ha J0-

CTHKEHUE CHEAYIOIIUX LETICH:

dbopMupoBaHUe y 00YJarOIIMXCS YMEHHUS OIICHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHHUSI
JUISL K&KJIOTO YEJIOBEKa;

dbopMupoBaHue y 00y4arouuxcs eIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO31aHUU COBPEMEHHOI €CTECTBEHHO-HAay4YHOU KapTUHbBI MUPA; YMEHUS OOBACHATH

O00BEKTHl M TPOLECCHl OKPYXKAIOMIeH IeHCTBUTEIBHOCTH: MPHUPOIHOM, COIUAIBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEJIbl, UCIIOJb3YS ISl ATOI0 XMMHUYECKHE 3HAHUS;

pa3BuTHEe y oOydaromuxcst yMeHUI pa3nudarh (HakThl U OLIEHKH, CPAaBHUBAThH OLIEHOY-
HBIE€ BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK M CBSI3b KPUTEPUEB C ONPEECIICHHON ch-
CTeMOU IIeHHOCTeH, GOpMYyTUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

npruobpereHne 00y4JaroIUMUCS OTBITa Pa3HOOOPA3HOW EATENLHOCTH, TIO3HAHUS U ca-
MOTIO3HAHHUS;, KIIFOUEBBIX HABBIKOB, UMEIOUINX YHHUBEPCAIbHOE 3HAUYCHUE JUIS PA3IMUHBIX BUIOB
JeSTeIbHOCTH (HAaBBIKOB PELIECHUS Mpo0JieM, MPUHATHUS PELIEHUH, IOMCKa, aHalln3a U 00paboTKu
uH(pOpMaIi, KOMMYHUKATHBHBIX HAaBHIKOB,

HABBIKOB M3MEpPEHUH, COTPYIHUYECTBa, OE30MacCHOT0 OOpalleHHsl ¢ BEIIeCTBaMU B I10-
BCEJIHEBHOMW KU3HM).

B mporpaMMy BKJIIOYEHO COJEepKaHUE, HalpaBJIEHHOE HAa (OPMUPOBAHUE Yy CTYACHTOB
KOMIIETEHIIMH, HEOOXOAUMBIX Il KAUeCTBEHHOTO OCBOCHMS MPOTPaMMBbl MOATOTOBKU CIEIHa-
muctoB cpeanero 3BeHa (IIIICC3) nmo cnenuaabHOCTH CPeIHETO MPOEeCcCHOHAIBHOTO 00pa3oBa-
Hus 21.02.05.3eMenbHO-UMYIIECTBEHHBIE OTHOIICHHS, TEXHOJOTHYeCKoro mpodums, Ha 0aze
OCHOBHOTO 00I1IeT0 00pa30BaHMs C MOTYyYEHHUEM CPEIHETO 00I1Iero 0opa3oBaHusl.

ITporpamma yuyeOHoro npeamera YIIB.03Y «Xumus» onpeznensier coaepxkaHue ydeOHO-
ro mMatepuasa, ocjie0BaTeIbHOCTh €r0 U3yUeHUs, pacrpeiesieHue yueOHbIX 4acoB M0 TeMaM U
paszenam, TeMaTUKy pedepaToB (JOKIAA0B), HHIUBUAYAIBHBIX POEKTOB, BUbl CAMOCTOSITENb-
HBIX paboT ¢ y4eToM CHelH(PHUKU MpOrpaMMbl MOJTOTOBKU CHEIHAIMCTOB CPEIHEro 3BeHa CIie-
[IUAJILHOCTH CpeaHero npodeccuonaibHoro oopasosanus 21.02.05. 3emMenbHO-UMYILIECTBEHHbIE
OTHONICHUSI TEXHOJIOTHYECKOro mpoduis.

1.2. O6mas xapakrepucTuka yyeonoro npeamera YIIB.03Y «Xumus»

VYueonsrit npeamer YIIB.03Y «Xumus» — 3T0 HayKka 0 BEIIECTBAaX, UX COCTaBE U CTPOCHHH,
CBOWCTBaX W MPEBPALICHUAX, 3HAYCHUHM XHMMHYECKUX BEIIECTB, MAaT€pHajoOB U IPOIECCOB B
NPaKTUIECKOH IS TEITLHOCTH YeIIOBEKa.

Conepxanue obmeo0OpazoBaTenpHol yueOHoro npeamera YIIB.03Y «Xumus» HampaBieHO
Ha YCBOCHUC O6y‘—IaIOH_[I/IMI/IC$I OCHOBHBIX HOHHTI/Iﬁ, 3aKOHOB U Teopm‘/i XUMHHU; OBJIAJCHHUE yYMC-
HUSIMH HaOJI0OAaTh XUMUUECKUE SBJICHHS, TPOBOIUTh XUMHUYECKUN IKCIIEPUMEHT, TIPOU3BOJUTH
pacueThl Ha OCHOBE XUMHUUYECKUX (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUil.

B nporecce n3ydeHuss XuMuH y 00y4aromuxcsi pa3BUBAIOTCS MTO3HABATEIbHBIE HHTEPECHI U
MHTEIJICKTYaJIbHBIE CIIOCOOHOCTH, TIOTPEOHOCTH B CAaMOCTOSITEIbHBIE IPHOOPETEHNS 3HAHUHU 110
XUMHUHU B COOTBCTCTBUH C BO3HHUKAOMIMMHU XKU3HCHHBIMU HpO6HeMaMI/I, BOCIIUTBHIBACTCA 6epe>1<-
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HOE OTHOUICHHUS K MPHUPOJIE, TOHUMAHHUE 3J0POBOT0 00pa3a >KU3HU, HEOOXOAUMOCTH TperyIpe-
KJICHUS SIBJICHUN, HAHOCSIIKUX BpeJ 370POBBIO U OKpyskatoleil cpene. OHM OCBauBalOT MPUEMBI
rpaMOTHOT0, 0€30MaCHOTO MCTIOIB30BAHUS XUMUYECKHUX BEIIECTB U MaTEPUAIOB, IIPUMEHSIEMBIX
B OBITY, CEICKOM XO3SHCTBE U Ha IPOU3BOJICTBE.

[Ipu cTPyKTYypHpOBaHUU COJEPXKAHHUS 00IIE00pa30BaTENBLHOIO YU4EOHOTO IMpeaMeTa IS
npodeccuoHaNbHBIX 00pa30oBaTeNIbHBIX OpraHU3alui, peaau3yrIIux o0pa3oBaTelbHYIO IPO-
rpammy cpenHero obmero oopasosanus B npenenax ocsoerus OITOIT CITIO na 6a3ze 0CHOBHOTO
o0miero o0pa3oBaHusl, yUUThIBaJIaCh OOBEKTUBHAS PEAIbHOCTh — HEOOJBIION 00beM YacoB, OT-
MYIIEHHBIX HAa U3y4EeHUE XUMHUH U CTPEMIICHHE MaKCHMAaJIbHO COOTBETCTBOBAThH UJIESIM Pa3BHBa-
folero ooyuenus. [loaToMy TeopeTnueckrie BOMPOChl MAKCUMAIbHO CMEIICHBI K Hadaly u3yde-
HUS TUCITUILIMHBI, C T€M Y4TOOBI IOCTEAYIONINI (PaKTUISCKUN MaTepual pacCMaTpHUBAJICS HA OC-
HOBE M3yYEHHBIX TEOPHIA.

Peanu3zanus qeIyKTUBHOTO TOIXOJa K M3YYCHHUIO XUMHUHU CIIOCOOCTBYET PAa3BUTHUIO TAKHUX
JIOTUYECKHUX OTepanuil MbIIIICHUS, KaK aHAIU3 M CUHTE3, 0000IIeHNEe U KOHKPETH3allusl, CpaB-
HEHUE W aHAJIOTHS, CHCTEMATH3aIMs U KJIacCU(UKALUS U JP.

[Tpu ocBoenuu mpodeccuit CIIO u cnenmansHocteit CIIO TexHOMOTHYECKOrO Mpodus
21.02.05.3eme1bHO-UMYIIECTBEHHBIE  OTHOLIEHHS  MPO(PECCHOHATBFHOTO  O0pa30BaHHA
VYIIB.03Y «Xumusa» uzydaercs Ha 6a3oBoM ypoBHe PI'OC cpennero odiero oopazoBaHusl.

B coxmepkanum y4eOHOTO mpenMeTa JUisi TEXHOJIOTHYECKOro mpoduist mpodecCHoHAIBHO
3HAYUMBI KOMIIOHEHT HE BBIJIETICH, TaK KaK BCE €ro CoJiep)KaHue SBISETCS Mpo(UiIbHOOPHEH-
TUPOBAHHBIM M HOCHT MPO(eCcCHOHATLHO 3HAYUMBIN XapakTep.

B mporiecce n3ydeHus XMMHH TEOPETUYECKUE CBEACHUS TOMOIHSIOTCS JIEMOHCTPAIUsIMHU,
1a00PAaTOPHBIMU OIBITAMH U MPAKTUYCCKUMH 3aHATHUSAMHU. 3HAYUTEILHOS MECTO OTBOJUTCS XH-
MUYEeCKOMY dKcrepuMeHTY. OH OTKpBIBa€T BO3MOKHOCTH (DOPMUPOBATH Yy OOYYaIOUIUXCS CIIe-
[MUATBHBIC TIPEIMETHBIC YMCHHSI: pabOTaTh C BEIIESCTBAMH, BBINOJHSITH IMPOCTHIE XHUMHUYECKUE
OTIBITHI, YUUTH 0€30MaCHOMY M KOJIIOTUYECKU TPaMOTHOMY OOpAIEHUIO C BEIIECTBAMU, MaTEPH-
aJlaM¥ | TIpoIieccaMy B OBITY U Ha MMPOU3BOJICTBE.

B mporecce u3yueHuss XuMuM BaxHO GOpMHUPOBaTH MHOOPMAIIMOHHYIO KOMIIETEHTHOCTD
obyuvatonuxcsi. [losromy mpu opraHuzalMu CaMOCTOSTENIHHOM pabOThl HEOOXOAMMO akK-
[EHTUPOBATh BHUMaHUE OOy4alolUXcs Ha MOUCKe MH(popmanuu B cpeAcTBax Maccmenna, MH-
TEepHETe, yUeOHOU U ClieNualbHOMN JIUTEPaType C COOTBETCTBYIOLUIUM O(POPMIIEHUEM U NPEICTaB-
JICHHEM PE3yJIbTaTOB.

Nzyuenune oOmieoOpazoBaTebHOTO yueOHOTO TpenaMeTa «XUMUs» B Mpeaenax OCBOCHHS
obpa3zoBarensHoil mporpammbl CIIO mo cnerumanbHocTH 21.02.05.3emMe1bHO-UMYIIIECTBEHHBIE
OTHOIIeHUs Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs ¢ OJTHOBPEMEHHBIM MOJTYYCHHUEM CPeIHE-
ro o01ero o6pazoBaHusi B COOTBETCTBUU C TEXHOJOTHYECKUM MpOUIeM ModydaeMoro npodec-
CHOHAJILHOTO OOpa30BaHUs 3aBEpIIACTCS IOABEICHHEM WTOTOB B (JOpME SK3aMEHa B paMKax
MIPOMEKYTOUHOM aTTECTAI[MH CTYICHTOB BO 2 CEMECTpE.

1.3. MecTo npeamera B y4eOHOM IJIaHE

YueOnsrii npeaqmer YIIB.03Y «Xumust» sBIseTcs yaeOHBIM MPEAMETOM 00s3aTeIbHOM

npeametHoit obnactu «IIpodunsnslie aucrummuas @I'OC cpeanero obiiero oopa3oBaHusL.

VYueOusrii npeaqmer YIIB.03Y «Xumus» u3ydaeTcs B mpejesiax 0CBOSHUS 00pa3oBaTeb-
Ho#l mporpammbl CIIO no cnenumansHocTH 21.02.05.3emMesibHO-UMYLIIECTBEHHbIE OTHOLICHUS
Ha 0a3e OCHOBHOIro 001Iero oOpa3oBaHHs C OJHOBPEMEHHBIM IMOJYYEHHUEM CPETHET0o OOIIero
00pa30BaHMs B COOTBETCTBUU C TEXHOJIOTUYECKUM MPOdUIIEM MOITyd4aeMOro npoheccuoHalIbHO-
ro obpazoBaHus, B 00II€00pa30BaTEIHFHOM IHKJIE Y4€OHOTO TUIaHA, B COCTaBe MPO(HIBHBIX
JUCLHUIUIMH, (opMUpyeMbIX U3 00s3aTeIbHbIX NpeaMeTHbIX obnacteit @I'OC cpennero odriero
obpazoBanus, mis crienuanbHocTed CIIO TeXHOTOrH4ecKoro mpoQus.



1.4. Pe3yJbTaThl OCBOCHHMS Y4eOHOIO NMpeaMeTa — JMYHOCTHbIe, MeTanpeIMeTHbIE,

npeaAMeTHbIC

OcBoenne conepxkanus yaeonoro npeamera YIIB.03Y «Xumus» obecrieunBaeT TOCTHKE-

HHUEC CTyACHTaMU CICAYIOIIUX pe3y/ibmamoe

JUYHOCMHBIX:
YyBCTBO TOPJOCTH W YBAKEHUS K MCTOPUM U JOCTHIKCHMSIM OTCUYECTBEHHOM XUMHYECKOU
HAYK{; XUMUYECKH TPaMOTHOE MOBeIeHUE B MPO(HECCHOHAIBHON JeSITeIbHOCTH U B OBITY IIPU
0OpalleHnn ¢ XUMUYECKUMHU BELIECTBAMH, MaTepuallaMHi U IIpolLieccaMy;

— TOTOBHOCTh K MPOJOJDKCHHUIO 00pa30BaHUs W TIOBBIIICHHUS KBATH(PHUKAIIUN B MPOPECCHOHATD-

HOM JIeATEILHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XMMHUYECKHUX KOMIIETEHIIUHN B 3TOM;
YMEHHUE HUCTIOIB30BaTh JOCTHKEHHSI COBPEMEHHON XUMHUYECKOM HAYKU M XUMUYECKHX TEXHO-
JIOTUH JIJIS1 TIOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BEIOpAaHHOU mpodec-
CHOHAIILHOM JESITEIIHbHOCTH,

MemanpeomMemHuvix:
WCIIOJIb30BAHUE PA3TMYHBIX BUJIOB MO3HABATEILHOM JEATETbHOCTH U OCHOBHBIX MHTEJUICKTY-
ANbHBIX Omepanui (MOCTaHOBKU 3alayd, (pOpMYIHpPOBAHUS THUIIOTE3, aHAIM3a M CHUHTE3a,
CpaBHEHHSI, 00OOIICHHS, CHCTEMAaTH3aIliH, BBISIBICHHSI IPUYUHHO-CJICICTBEHHBIX CBSI3EH, T10-
MCKa aHaJoroB, (pOPMYIHUpPOBAaHUS BBIBOJOB) JJISl PEUICHHs] TOCTABICHHON 3aa4M, IpUMEHe-
HHE OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOJEHUS, HAYYHOTO SKCICPUMEHTA) ISl U3YUYCHHS
Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOU-
MOCTh CTAJIKHBAThCS B IPOQecCHOHaIBHOM chepe;
MCIOJIb30BaHUE PA3JIMYHBIX UCTOYHUKOB IS TIOTYYCHHS] XUMHUYECKOH UH(DOpMAIINK, YMEHUE
OLICHUTh €€ JOCTOBEPHOCTh ISl TOCTUKEHUS XOPOIIUX PEe3yJIbTaTOB B NMPO(ECCHOHAIBHON
chepe;

npeomMemHuuvix:
c(hOpMUPOBAHHOCTH MPEICTABICHUN O MECTEe XMMHUH B COBPEMEHHOI Hay4YHOU KapTUHE MHUDA,
MOHUMAaHWE POJIU XUMUU B (DOPMHUPOBAHUH KPYro3opa M (PyHKIIMOHATHHOM IPAMOTHOCTH 4e-
JIOBEKA ISl peIlICHUs MPAKTUYECKUX 3a/a4;
BJIaJICHUE OCHOBOIOJIATAIOIIUMH XUMUYECKUMH TTOHSATHUSIMH, TEOPUSIMH, 3aKOHAMHU U 3aKOHO-
MEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOM TEPMUHOJIOTHEN U CUMBOJIMKO;
BJIaJICHUE OCHOBHBIMU METOJIaMH HAY4YHOTO MO3HAHMS, UCTIOIh3YEMBIMU B XUMUU: HAOIIO/Ie-
HUEM, OMHUCAaHHEeM, W3MEpPEHHEM, JKCIIEPUMEHTOM; yMeHHue oOpabaThiBaTh, OOBSACHATH pe-
3yJAbTaThl TPOBEJICHHBIX OIBITOB U JIENaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh
METO/1bl TO3HAHUS NIPU PEIICHUH NMPAKTHUECKUX 3a/1a4;
c(hOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OIICHKU W MPOU3BOJUTH PACUETHI IO
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;
BIIAJICHUE TIPABUJIAMH TEXHUKH O€30TIaCHOCTH MPH UCITOIH30BAHUN XUMUYECKUX BEIIECTB;
c(OpMHUPOBAHHOCTh COOCTBEHHOH MO3UIMK TIO OTHOIICHHI0 K XUMHUYECKOW WH(MOpMAINH,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.5. KosinuyecTBO 4acoB, OTBeJAEHHOE HA OCBOCHHUE MPOrpaMmMbl 001e00pa3oBaTe/ib-

Horo npeamera YIIB.03Y «Xumus», B TOM uncie:

KonnuecTBo yacoB Ha 0CBOE€HHE IPOrpaMMBbl yueOHOTro npeamera coctapisieT 171 yacos.
Obs3arenbHas ayquTopHas yueOHas Harpyska 114 gaca.
CamocrosiTenbHas (BHeayaAUTOpHAs ) paboTa COCTaBIISIET 57 4acoB.



1.6. 3MeHeHns1, BHeCeHHbIe H pado4yr0 mporpaMmy no cpaBHenuio ¢ IlpumepHoi
nporpammoi mo OO1;:

B cBs3u ¢ HEOCTaTOUHO XOPOIIUM YPOBHEM YCBOEHHUS Y4eOHOTO mpeamMera «XHMHUs»
yUYaIIUMHUCS CpelHuX 0011e00pa3oBaTeNbHbIX 3aBEACHUH, 1eIeco00pa3Ho HaudaTh M3Y4YEeHHUE
yaeOHnoro npeamera YIIB.03Y «Xumus», mo crenuaibHOCTH CpeaHEero npodecCuoHaIbHOTO
oOpazoBanus TexHosorudeckoro mnpodwis 21.02.05.3eMe/ibHO-UMYIIIeCTBEHHbIE OTHOIIIE-
HHMS CHayana ¢ pazzaena «OOIas U HeopraHW4yecKass XUMHUS», C MOCIEAYIOIIUM H3ydeHUEM
paznena «OpraHuyeckas XUMHs», COINIaCHO NMpUMepHOi nporpammsl o OO/,



2. CTPYKTYPA MU COILEPXAHHUE OBHIEOBPA3OBATEJIBHOI'O

YYEBHOI'O IPEJMETA VYIIB.03Y «XUMMUS».

2.1. O0beM 001e00pa30BaTeIbHOIO MPeIMeTa U BUABI YU4eOHO0il padoThl

Bup yuedHoii paboTbl

O0beM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 171
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsI HAarpy3Ka (Bcero) 114
B TOM YHCIIE:
Jlexumu, ypoku 38
MPAKTUYECKHUE 3aHITUS 72
71a00paTOPHBIC 3aHATHUS -
KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas padoTa oOydaromierocs (Bcero) S7
B TOM YHCIIE:
MOJIrOTOBKA JIOKJIA/I0B 20
caMmocTosTenbHas paboTa Haj yueOHOI TuTepaTypon 20
BBITIOJTHEHUE YIPaXHEHUM U 3aJaHuil Ha 6a3ze yueOHUKa 17

KoncyabTanumn

3K3aMeHa (2 cemecTp)

IIpomexxyTounasi arrectauusi B popme — audpepennupoBanHoro 3auera (1 cemectp),




2.2. TemaTnueckuii mian u coaep:xkanue npeamera YIIB.03Y «Xumusm»

HaumeHoBaHue Conep:xxanue y4e0OHOro MaTepuaJa, JeKunuu, ypoKu, Oo0bem YpoBeHb
pa3aesioB U TeM JadopaTopHblie padoThl U MPAKTHYECKUE 3aHATHS, 4acoB ocBoOe-
CaMOCTOSITe/IbHAsI padoTa 00y4ar0IMXCs HUSA
1 2 3 4
Hayunble MeTo/1bI TO3HAHMS BEIIECTB U XMMHYECKUX sIBJICHUH. Poib skciepumenTa u 2 1
BBEJIEHHE TEOpUH B XUMHH. MOJEIMPOBAHUE XUMUYECKUX IPOLIECCOB. 3HAUCHUE XUMHH TMPU
A ocoenuu npodeccuii CI1O u cneunansHocTeit CIIO ectecTBeHHOHAay4YHOTO MpOdu-
7151 Tpo(hpecCHOHATLHOTO 00pa30BaHMS.
PA3JIEJI 1. OBHIASA 1 HEOPTAHUYECKAS XUMUSA 66
I'nasa 1. Ocnosnvie nona- | Codepocanue yuedHozo mamepuana 12 1
musa u 3aKOHbl XUMUU CocraB BemiecTBa. XUMHUYECKUE 3eMEHTBI. CrOCOOBI CYIIeCTBOBAHUS XUMHUYCCKUX 2

9JIEMEHTOB: aTOMBI, IIPOCTHIE U CIOXKHBIC BEIIEeCTBA. BellecTBa MOCTOSHHOTO U Mepe-
MEHHOTr'0 COCTaBa. 3aKOH IIOCTOSIHCTBAa COCTaBa BellecTB. BelecTBa MoOJIEKyIsspHOTO
U HEMOJIEKYJISIpHOTO cTpoeHusl. CrocoObl 0TOOpaskeHUsT MOJIEKYJ: MOJIEKYJISPHBIE U
CTPYKTYpHBIC (DOPMYIIBI; IIIAPOCTEPKHEBBIE M MACIITa0HBIC MPOCTPAHCTBEHHBIC
(Ctroapra—Dbpurneda) monenu monekyn. M3mepenue BemiectBa. Macca aTOMOB H
MOJIEKYJl. ATOMHas eJMHMIIa Macchbl. OTHOCUTENIbHBIE aTOMHAsi U MOJIEKYJIIpHasi Mac-
cel. KonnaecTBo BCIICCTBA U €AMHUIEBI €TI0 UBMCPCHUA: MOJIb, MMOJIb, KMOJIb. Yucio
ABorazipo. MonspHast Macca. ArperaTHble COCTOSIHHSI BellecTBa. TBepaoe (kpucra-
JUYEecKoe U aMOop(HOE), JKUJIKOE U Ta3000pa3HOE arperaTHble COCTOSHMSI BEIECTBA.
3akoH ABOrajpo M €ro cieAcTBUs. MoNpHBI 00beM BEIIEeCTB B ra3000pa3HOM CO-
crostnuu. OO0BEAMHEHHBIN Ta30BBIA 3aKOH U ypaBHeHHEe MenpaeneeBa—Kianeipona.
Cwmecu BeniecTB. Paznuuus Mexny cMeCSIMU M XUMUYECKUMU COETUHEHUAMU. Macco-
Basg U 00beMHas JO0JIM KOMIIOHECHTOB CMECH.

JemoncTpanuu. OnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MacChl BEIIECTB.
Ha6op moneneit atomoB u Mosekyn. HekoTopeie BemiecTBa KOJIWYECTBOM B 1 MOJIb.
Mojenbs MoJIsipHOro 00beMa ra3oB.

JlaGopatopHble paboOThI

[IpakTuueckue 3aHATHS 10
KonTtposnbHbie paboThI -
CamocTrosiTejibHAst paboTa 00y4arouMxcs 8
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Iloozomoeka 00k1a008:

AmtotponHeie MogudUKaUKA yriepona (amma3z, rpadur), Kuciopona (KUCIOPO/,
030H), osioBa (cepoe u Oenoe 0y10Bo). [IoHATHE O XMMUYECKON TEXHOJIOTHUH, OMOTEX-
HOJIOTMU U HAHOTEXHOJIOTHH.

Camocmosmenvras paboma Hao y4eOHOU Tumepamypoll.

Buinonnenue ynpasicnenuti u 3a0anutl Ha 6aze yueOHUKA.

I'nasa 2. Ilepuoouueckui
3akon u Ilepuoouueckasn
cucmema /I.U. Menoeneesa
6 ceme cmpoeHus amoma

Cooeprcanue yueonozo mamepuana

10

ATOM — cJIOKHAs yacTHIA. J[0Ka3aTenbCTBa CIOXKHOCTU CTPOEHUS aTOMa: KaTo[-
Hble U PEHTTeHOBCKHUE Jyud, (HoTo3(h(EKT, paaAuoakTUBHOCTh, 3eKTpoiu3. [lnane-
tTapHas Mmozaens atoma D.Pesepdopma. Crpoenne atoma mo H.Bopy. CoBpemeHnHbIe
MPEACTAaBICHUS O CTPOCHHM aToma. KopmycKyJspHO-BOJIHOBOW JyaJlu3M YacCTHIL
Mukpomupa. CoctaB aTOMHOTO sijipa. HykjoHBI: IPOTOHBI U HEUTPOHBI. M30TONBI M
HYKJIUJBL. Y CTOWYUBOCTb SIEDP.

OTkpbiTHE NEepHOAUYecKOro 3akoHa. [Ipeanoceuiku: HakoruieHHe (hakTonoruye-
cKoro marepuana, pabotsl npenmecrsennukos (M.B./lebepeiinepa, A.D.lllankyprya,
Jlx.A.Hetonennca, JI.LKO.Meiiepa), cbe3n xumukoB B Kapicpys, TUYHOCTHBIE Kaye-
ctBa J.M.Menneneesa. Otkpoitue .M. MenaeneeBbim [lepuoanueckoro 3akoHa.
Ilepuonnuecknii 3akoH u crpoenue aroma. M3oronsl. CoBpeMeHHOE MOHATHE XU-
MHYECKOTro 3yeMeHTa. 3akoHoMmepHocTh [.Mo3smu. CoBpemenHnas gpopmynuposka [le-
puoandeckoro 3akoHa. llepumogmyeckas cucremMa u crpoeHue atoma. Pu3ndeckui
CMBICII TIOPSAKOBOIO HOMEpA 3JIEMEHTOB, HOMEPOB I'pynibl U nepuoja. Ilepuonnye-
CKO€ U3MEHEHHE CBOMCTB 3JIEMEHTOB: paguyca aToMa; YSHEPTUH MOHU3ALUHU; JIIEKTPO-
OTPULIATENBHOCTH. [IpUYMHBI M3MEHEHHS] METAIUIMYECKUX M HEMETAITMYECKUX
CBOMCTB 3JIEMEHTOB B IPYMIAaX U MEPHOJaX, B TOM YHCIe OOJBIINX U CBEPXOOIbIINX.
3nauenue llepnogumyeckoro 3akoHa u lleproguyeckoil cuCTEMbl XMMUYECKUX 3JIe-
MeHTOB J[.MI.MenneneeBa /il pa3BUTHs HAYKM M NIOHUMaHUS XUMHUYECKONW KapTUHBI
MHUpa.

Jemoncrpanun. ®otospdexr. Monenu opOutaneit pa3nnyHon GopMsl.

HpaKTI/I‘{CCKI/Ie 3aHATUA

KoHTpoiabHbIe paboThI

CamocrosiTesibHast padoTa 00y4arOIIMXCH

Iloozomoeka 00kn1a008:

PagnoaktuBHOCTE. Mcionp30BaHNE paAOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX.
Camocmosmenvras paboma Hao y4eOHOU TUumepamypoll.
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Buinonnenue ynpasicnenuit u 3a0anutl Ha 6aze yueOHuUKaA.

I'naea 3. Xumuueckasn ceaso.
Cmpoenue sewjecmea

Cooepoicanue yuednozo mamepuana 16
IlonsiTHEe 0 XUMMYECKOM CBSA3HM. THUIBI XMMUYCCKHX CBSI3CH: KOBaJICHTHAs, MOHHAS,
METaJUIMYECKas U BOJOPOIHAS. 2

KoBasnenTHass xumMu4eckasi cBs3b. J[Ba MexaHn3Ma oOpa3oBaHUs TOM CBS3U: 00-
MEHHBIM ¥ JOHOPHO-aKUENTOPHbIA. OCHOBHBIEC IAPAMETPBI ATOIO THUIIA CBA3M: JJINHA,
MPOYHOCTh, YrOJl CBSI3M WJIM BaJEHTHBIM yron. OCHOBHbIE CBOMCTBAa KOBaJEHTHOM
CBSI3M: HACBILICHHOCTD, NOJSIPU3YEMOCTh U IPOYHOCTH. DJIEKTPOOTPULIATENBHOCTD U
KJIacCU(UKalKsg KOBAJEHTHBIX CBA3EH 10 3TOMY MPU3HAKY: MOJSPHAS U HEMOJSpHAs
KOBaJIGHTHbIE CBSI3U. [10sIpHOCTE CBSA3M U MOJIIPHOCTH MOJIEKYJIbl. CIoco0 nepeKpbl-
BaHUS JJICKTPOHHBIX OpOUTANeH M KiIacCH(PHUKAIMA KOBAICHTHBIX CBSI3EH IO 3TOMY
IIPU3HAKY: G- U T -CBsI3U. KpaTHOCTh KOBaJEHTHBIX CBSI3€H M KiIacCUUKALMS UX T10
9TOMY IPHU3HAKY: OJWHAPHBIE, NBOMHBIE, TPOWHBIE, MTOIYTOPHBbIE. THIIBI KPUCTAJLIN-
YECKUX PELIETOK Yy BEIECTB C 3TUM THUIIOM CBSA3U: aTOMHBIE U MOJIEKYJIsIpHbIE. PU3n-
YECKHE CBOMCTBA BEIIECTB C 3TUMHU KPUCTAIUINYECKUMU PEIIETKAMM.

HNonnas xumu4eckas cBsi3b. KpailHuil ciiydaii KOBaJIGHTHOM MOJISIPHOU CBs3U. Me-
XaHU3M 00pa30BaHMsI HOHHOW CBA3H. VIOHHBIE KpUCTAJIIMYECKHUE PEILIETKU U CBOICTBA
BEILECTB C TAKUMU KPUCTAJLIAMH.

Mertannuyeckasi xumuueckas cBsid3b. OcoObIil TUIT XUMUYECKOU CBSA3H, CYIIECTBY-
IOIIMN B METaJUIax U cIjiaBax. Ee OTiau4ms U CXOJICTBO ¢ KOBAJIEGHTHON U MOHHOM CBS-
3siMu. CBOWCTBAa METAJUIMUECKOM CBSI3U. MeTayuinyeckue KpUCTaNINYECKUe PeIeTKH
U CBOMCTBA BELIECTB C TAKUMHU KpUCTaJUIaMU. Boropoanas xumuyeckasi cBs3b. Me-
XaHU3M 00pa3zoBaHuUs Takoil cBsi3u. Ee kiaccudukanus: MEKXMOJIEKYISIpHAs U BHYT-
PUMOJIEKYJIApHAs BOJOPOJHBIE CBA3U. MOJIEKYIApHBIE KPUCTAJUIMYECKUE PELICTKU
JUISL 3TOTO TUMa CBA3U. PU3NYECKUE CBOMCTBA BEIIECTB C BOAOPOJHOM CB3bI0. buo-
JIOTHYECKasi PoJib BOAOPOAHBIX CBS3€M B OpPraHU3alMd CTPYKTYp OMOMOJIMMEpPOB.
Enunas nprupona XMMHYECKUX CBA3EH: HAIMYUE PA3JIMYHBIX THUIIOB CBSA3E€H B OJTHOM
BEILECTBE, IIEPEX0/ OJHOI0 TUIIA CBS3U B IPYrOU U T.II.

KommnuiekcooOpasoBanue. [ToHsITHE 0O KOMIUIEKCHBIX coeauHEeHHsX. KoopauHamon-
HOE YHCIIO KOMILIeKcooOpa3oBaTens. BHyTpeHHssI U BHEUIHsSI cdepa KOMIUIEKCOB.
HomMmeHkitatypa KOMIUIEKCHBIX coequHEeHUN. VX 3HaueHue.

Jdemoncrpanuu. Mozenu MOJIEKyYN pa3IMuHON apXUTEKTypbl. Moenu kpucramumye-

CKHX penieTok paznuunoro tuna. Monenu monekyn JIHK u 6enxka.
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JlaboparopHblie padoThbI.

IIpakTHYecKkue 3aHATHSA 14
HNonnas cBs3p; Mertamnyeckas cBs3b; Bopopomnas cs3p;. KoopauHanmoHHbIE
(KOMILIEKCHBIE) COeTMHEHUS; ATperaTHOe COCTOsSIHUE BellecTBa; YncThie BelecTBa u
cMmecH; Perenne pacyeTHbIX 3aJ]a4 C UCHIOJIb30BaHUEM MOHATHS «MaccoBas U 00bEM-
Has JOJIS
KonTponbHabie paboThl -
CamocrosiTe/ibHAs pa6oTa 00y4aKOIIUXCH 6
Iloozomoeka 00k1a008:
[TosisipHOCTE CBSI3M | MOJIIPHOCTH MOJICKYJIBI. AHOMAIHH (DU3UYIECKUX CBOWCTB BOJIBI.
Kuakue KkpucTamibl.
Camocmosamenvras paboma Hao y4eOHOU Tumepamypotl.
Buinonnenue ynpasicnenuii u 3a0anuti Ha baze yueOuuxa.
I'naga 4 Cooepotcanue yuednozo mamepuana 6
Okucaumensho- OKHCJINTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTerneHb oKuciaeHus. BoccTraHoBU-
eéoccmanogumenvhble peak- | tenu u okucnurenn. OKUCIeHne U BOCCTaHOBIIeHUE. BaxHeiine OKuCInTean u Boc- 2
uuu. CTaHOBHUTEIH. BOCCTaHOBUTENBHBIC CBOMCTBA METAJLIOB— MPOCTHIX BemecTB. Okuc-
dnexkmpoxumuyeckue npo- | TUTEIbHBIC U BOCCTAHOBUTEIILHBIC CBOMCTBA HEMETAJUIOB — IPOCTHIX BeliecTB. Boc-
yeccol CTaHOBUTEJIHLHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX YJIEMEHTaMU B HHU3IIEH (OTpUIla-

TENbHON) CTENEeHU OKHUCIIeHUs. OKUCIUTENbHbIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX
JJIEeMEHTaMHU B BBICHIEH (MOJ0XKHUTENbHOM) cTeneHn okuciaeHus. OKUCIUTeNbHbIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BEILIECTB, 00Pa30BaHHBIX AIEMEHTAMHU B IIPOMEXKYTOYU-
HBIX CTEMNECHIX OKUCIICHUS.

Kaaccudukanns OKHCIANTENbHO-OCCTAHOBUTEJNBHBIX peakuuid. Peakium mex-
aTOMHOTO M MEKMOJIEKYJISIPHOTO OKHCIJIEHUS-BOCCTAHOBJICHMs. Peakuuu BHyTpHMO-
JEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUSI. Peaknun CaMOOKHCJIEHHUSI-
CaMOBOCCTaHOBJIEHHUS (AUCIIPONOPIIMOHUPOBAHHUS). MeToIbl COCTAaBICHUS YpaBHEHUI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Meroa anexkTpoHHoro Oananca. Bius-
HUE Cpe/ibl HA IPOTEKAHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
XMMHYeCKHEe HCTOYHMKHM TOKA. JJEKTPOJIHBIE NOTEHIMANbL. Psn cTaHIapTHBIX
AJIEKTPOJHBIX TMOTEHIHAIOB (IJIEKTPOXUMHUUYECKHH psAA  HANpsDKEHUH MeTalljioB).
lNanpBaHnyecKkue 3IeMEHTHl U MPUHIUIBI UX padoThl. CocTaBieHHE ralbBAHUYECKUX
aneMeHToB. OOpa3oBaHue rajlbBAaHMUECKUX Map NpU XMMHYECKHX Iporeccax. [ ab-
BAHWYECKHE IJIEMEHTHI, IPUMEHsEeMble B JKU3HM: CBUHIIOBasi aKKyMyJsiTopHas Oara-
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pesi, HUKeIb-KaJMHueBble OaTaper, TOIUIMBHBIE AJIEMEHTHL. DJEKTPOJIU3 PAcIIaBOB U
BOJIHBIX PacTBOPOB 3JIEKTposUTOB. IIpormeccel, mpoucxoasmme Ha KaToAe U aHoJe.
YpaBHEHHS DIEKTPOXUMUYECKUX MPOLECCOB. ODJIEKTPOJIU3 BOJHBIX PACTBOPOB C
WHEPTHBIMU JIEKTPOJAMHU. DIIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPHMBIMH HJIEK-
Tponami. [IpakTudyeckoe mpruMEeHEHHE NEKTPOIIN3A.

JdemMoHcTpanuu

Boccranosnenue nuxpomata kanus nuHKoM. Boccranosnenue okcuna meau (II) yr-
JeM U BOI0oposioM. BoccTaHoBneHue nuxpomara Kaius STHIOBBIM ciupToM. OKucu-
TeJbHBIE CBOMCTBA a30THOM KUCIOTHI. OKUCIUTENbHBIE CBOMCTBA AUXpOMaTa Kajusl.
l"anpBaHMYECKUE 2JIEMEHTHI U OaTapeiku. DieKTpoiu3 pactBopa xiopuaa mean (11).

Jlabopamopnuwie pabomut

[IpakTueckue 3aHsATHS 4
KonTponbHabie paboThl -
CamocrosiTesibHas padoTa 00yyarmuxcst 4
Camocmosamenvras paboma Hao y4ebOHOU Tumepamypoll.
Buinonnenue ynpascnenuii u 3a0anuil Ha baze yueOHuxa.
JAudppepeHnpoBaHHbIi 3a4eT 2
I'naea 5. 3akonomeprnocmu | Codepirrcanue yuedno20 mamepuana 10
NPOMEKAHUA XUMUYECKUX
peakuyuit
Knaccupukauuss XMMHYECKHX Peakuuil B OPraHUYeCcKOd M HeOpPraHuveckou
xumuu. [lonsatue o xumudeckoil peakuuu. Peakuuu, uaymne 6e3 U3MeHEHUs Kade- 4

CTBEHHOT'O COCTaBa BEILECTB: aJUIOTpONU3alus U u3oMmepuzauus. Peakuu, unymmue ¢
M3MEHEHHEM COCTaBa BELIECTB: MO YMCIY M XapakTepy pearupyromux U odpasyro-
IIUXCSl BEIIECTB (PasyIOkKEHUsI, COCAMHEHUS, 3aMEIIeHUsI, 0OMEeHa); 0 U3MEHEHHIO
CTENEHEeH OKUCIIEHUs JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE M HEOKUCIIU-
TEJIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIMH); 110 TEIIOBOMY 3(PPeKTy (9K30- ¥ IHAOTEPMHU-
yeckue); 1o ¢asze (roMo- U reTeporeHHsle); Mo HanpasiieHUIo (00paTUMbIe U HeoOpa-
TUMBIE); 110 MCIOJIb30BAHUIO KaTalu3aropa (KaTaJuTHYECKHEe M HEKaTaIUTUYECKUE);
M0 MEXaHU3My (paJiKalbHbIe, MOJEKYJIIpHbIE U HOHHBIEC).BEpOSTHOCTD MpOTeKaHUs
XUMHUYECKUX peakuui.BHyTpeHHss sHeprus, sHTanbnus. TemnoBoil a¢pdexT xumuue-
ckux peakuuil. TepMoxumuueckue ypaBHeHus. CTaHAapTHas SHTAJIbIUS peakLuld U
oOpa3zoBanus BemecTB. 3akoH [.M.I'ecca u ero cneacrsus. Durponus. CKOpOCTh Xu-
Mudeckux peakuui. [lonstue o ckopoctu peakiuii. CKOpOCTb TOMO- M T€TEPOr€HHON
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peakuuu. DHeprusa akTuBanuu. MakTopsl, BAUSAIONINE HA CKOPOCTh XUMUYECKOHN pe-
akuuu. [lpupoma pearupyromux BemecTB. Temmeparypa (3akoH Baat—I odda).
Konuentpanusa. Karanuzatopsl U Katanus: TOMO- U T€TEPOreHHBINA, UX MEXaHU3MBI.
DepMeHTBI, UX CpPAaBHEHUE C HEOPTaHUYECKHUMH KaTall3aTopaMH. 3aBUCHMOCTh CKO-
POCTH peaklMii OT MOBEPXHOCTH CONPUKOCHOBEHHS pearupyromux pemiectB. O6pa-
TUMOCTh XMMHYECKHX peakluil. XuMu4yecKoe paBHoBecue. IIoHsATHE 0 XMMHYECKOM
paBHOBecuH. PaBHOBeCHbIE KOHIIEHTpalMH. /[MHAMHUYHOCTH XMMHUYECKOTO paBHOBE-
cusi. DakTOphl, BIUSIONIME HA CMEIICHHE PaBHOBECHs: KOHIICHTpAIUS, JaBJICHHE,
temriepatypa (npuniun Jle [llarense).

JdemMoHcTpanuu

[IpeBpamenue kpacHoro (ocdopa B Oenblil; KUcIopoaa B 030H. Mozaenu OyraHa u
n3o0yrana. [lomydeHue Kucaoposa U3 MEPOKCUIA BOJIOPOAA W BOJBI, JCTHApPATAIIHS
sTa”oja. B3aumozeiicTBre IUHKA ¢ pPaCTBOpPAMU COJISTHOM M CEPHOM KHUCIIOT MPH pas-
HBIX TeMIIepaTypax, pa3HbIX KOHIEHTPAIUIX COJITHON KUCIIOTHI; pa3lIoKEHUE TTEPOK-
CHU/Ia KUCJIOpoa ¢ MOMOIIbI0 okcua Mapranna (IV), karanassl ceIporo Msica U ChIpo-
ro KapToders.

Jlabopamopnuwie pabomot

HpaKaneCKne 3aHATHUSA
XHUMHYECKOE PpaBHOBECHE, 3HepFeTI/IKa XHUMHUYCCKUX peaKuHﬁ

KoHTposbHbIe paboThI

CamocrosiTesibHas padoTa 00y4aOIMIMXCH
Camocmosmenvras paboma Hao y4eOHOU Tumepamypoli.
Buinonnenue ynpasicnenuti u 3a0anutl Ha 6aze y4eOHUKA.

I'nasa 6. Pacmeopui. Inex-
mpoaumuueckasn ouccoyua-
yusn. I'uoponus coneii.
Dnexmponus coneii

Coodeporcanue yuednozo mamepuana

10

IMonsaiTe o pacrBopax. OU3NKO-XUMHUYECKasT MIPUPOJA PACTBOPEHUS U PACTBOPOB.
B3anmoneincTeue pacTBOPUTENST W PACTBOPEHHOrO BewlecTsa. PacTBOpUMOCTH Be-
11ecTB.CriocoObl BbIpaK€HUSI KOHIEHTPALlMU PacTBOPOB: MaccoBasl J10Ji pacTBOPEH-
HOTO BelecTBa (MPOICHTHAs ), MOJISIPHAS.

Teopusi 31eKTPOIUTHYECKON AUCCOUANMU. MEXaHU3M JIHCCOLMAIMN BEIIECTB C
pa3IMYHBIMU TUIIAMU XMMHUUYECKUX CBS3€H. BKiag pycCKUX yYEHBIX B pa3BUTHE IIPEL-
CTaBJICHUN 00 AIEKTPOIUTHYCCKON mucconuani. OCHOBHBIE TOJIOKEHUS TEOPHH
AIEKTPOJUTHYECKON aucconuanuu. CTeneHb 3JIEeKTPONIUTHYECKOM AUCCOLMALMHU U
(dakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHUE AIEKTPOIUTHI. J(uccoruanus BOIbI.
Bogoponusriii mokazarens. Cpea BOJHBIX paCTBOPOB IEKTPOIUTOB. Peakiuu oOMme-
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Ha B BOJHBIX PACTBOPAX JIEKTPOJIUTOB.

I'uaposn3 kak o0MeHHbIH npouecc. HeoOpaTuMmelii ruipoan3 OpraHuyecKux U He-
OpPraHUYECKUX COCOUHEHUM M €ro 3HAYEHHUE B MPAKTHYECKOHN NEATEIbHOCTU YEJIOBE-
ka. O0patumblii ruaponu3 cosed. CryneHuaTslid ruponuns. [Ipaktuueckoe npumeHe-
Hue ruapoausa. ['uaponns opraHnyeckux BelecTB (OEIKOB, XKUPOB, YIJIEBOAOB, IO-
TMHYKIe0TH 0B, AT®) 1 ero Onomoruueckoe M npakTnyeckoe 3Hauenne. OMbuIeHUE
xKupoB. Peakius srepupukanum.

JdemMoHcTpanuu

CpaBHeHHUE 3JIEKTPONIPOBOJHOCTH PACTBOPOB IEKTPOIIUTOB. CMEIICHHE PaBHOBECHS
JMICCOIMAILINY CIIA0BIX KUCIOT. IHIUKATOPBl M M3MEHEHNE UX OKPACKH B Pa3HBIX Cpe-
nax. CepHOKHMCIBIH M (DepMEHTATUBHBIM TUAPOIM3 YriaeBoAoB. I'maponu3 kapOoHa-
TOB, CyJIb(ATOB U CHJIMKATOB IIEJIOYHBIX METAJII0B; HUTpaTOB cBUHLA (1) nnu nuHKa,
XJIOPHJIa AMMOHUS.

Jlabopamopuwie pabomot

IlpakTH4yeckue 3aHATUSA

XapakTep JUCCOIMALUHU PAa3THIHBIX THIPOKCHIOB. 8

JlucriepcHble CHCTEMbI

I'mpponus conent

OnexTponauns

KoHTposbHbIE paboThI -

CamocrosiTesibHas padoTa 00y4arOIMIMXCH 4

Camocmosmenvras paboma Hao y4eOHOU Tumepamypoll.

Buinonnenue ynpasicnenuti u 3a0anutl Ha 6aze y4eOHUKA.

PA3JEJI II. HEOPTAHUYECKAS XUMUSA 4
I'nasa 7-11. Oowan xapax- | Codepircanue yuednozo mamepuana 2

mepucmuka nememainoe | OCOOEHHOCTAX CTPOEHHUS aTOMOB — HEMETAJUIOB U XapaKTepe M3MEHEHMs CBOMCTB 2

HEMCTAJIJIOB B 3aBHUCHUMOCTHU OT ITIOJIOKCHHS I3THUX JJIEMCHTOB B HepHO}lHHGCKOﬁ CH-
creme JI.M.MenaeneeBa, 0coOOEHHOCTEH MX KPHCTAIIMUYECKOTO CTPOEHUS U (pHU3nye-
CKHX CBOMCTB 00pa3yeMbIX UMHU MPOCTHIX BELIECTB, O MPUUYMHAX ajutoTponuu. M3yye-
HUE COCTaBa BO3yXa.3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB DJIEMEHTOB B NpEeiax
MaJIbIX IEPUOJOB M MIABHBIX NOArpyni.CBs3U MEXKIy COCTaBOM, CTPOCHUEM M CBOM-
CTBaMH HeMeTaIoB. Vcnoib30BaTh JOMOJHUTEIBHYIO JIUTEPATypy, OGOpMIsTH B
BUJI€ IPE3EHTALINU.

Jlabopamopuwie padbomot

15




HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtposnbHbie paboThI

CamocTosiTesibHasi padoTa 00yYarommXxcst 2
Camocmosmenvuas paboma HA0 y4eOHOU TUumepamypoil.
Buinonnenue ynpasicnenuii u 3a0anuil Ha 6baze yueOHuKa.
I'nasa 12-23. Oowan xa- Cooepocanue yuednozo mamepuana 2
pakmepucmuxa memannoé | Meranibl. [lonokeHne METaUIOB B MIEPHOAMYECKON CUCTEME U OCOOCHHOCTH CTPOE-
HUS X aToMoB. [IpocThie BemecTBa— MeTaJUIbl: CTPOCHUE KPHUCTAIIIOB U METaJlIu- 2
yeckas XuMmuueckas cBsi3b. OOmue (usnueckre CBONCTBA METAUIOB U MX BOCCTAHO-
BUTEIIbHBIE CBOWCTBA: B3aMMOJCHCTBHE C HEMETAaUIaMHU (KHUCIOPOIOM, TaJOTeHaMH,
cepoii, a30TOM, BOJIOPOAOM), BOJIOH, KUCIOTAMH, PACTBOPAMHU COJIEH, OPraHudeCKUMHU
BEIIeCTBaMH (CIIUPTAMHM, TAJIOTCHATKAaHAMH, ()EHOJIOM, KHCIIOTaMH), Ineiaodamu. Ok-
CHUJIbI ¥ TUAPOKCUIBI METAIIJIOB. 3aBUCUMOCTD CBOMCTB 3TUX COSAMHEHUIN OT CTEIEHEH
OKHCJICHHS METAJUIOB. 3HAYCHHE METAJUIOB B IPUPOJIE M KU3HU OPTraHU3MOB.
Koppo3usi meranios. [lonstue koppo3uu. XuMuyeckass KOppo3usi. DIEKTPOXUMHU-
yeckas Koppo3us. CriocoObl 3allUThl METAUIOB OT KOoppo3uu. O0mue cnocodsbl mo-
JIydeHHusl MeTaJLu10B. MeTtasuibl B npupoze. MeTautyprus u ee BUIbl: MUPO-, THAPO-
Y 3JIEKTPOMETAILTYPTHsL. DJIEKTPOJIN3 PACIJIaBOB M PACTBOPOB COSAMHEHUH METAJIOB
U ero MpaKkTUYecKoe 3HauUeHHE.
JdemMoHcTpanuu
Monenn KpUCTAJUTMUECKUX PEIIETOK MeTaljioB. B3auMmonelcTBue IUTHS, HATpHS,
MarHusi M jKejie3a C KUCIOPOJOM; IMIEJTOYHBIX METAJIOB C BOJOW, CIIUpTaMH, (eHO-
JIOM; [IMHKA C PaCTBOpPaMH COJISHOM U CEpHOI KHCIIOT; HATPUS C CepOM; aTIOMUHUS C
HoIIOM; JKelle3a C pacTBOPOM MEIHOTO KYIOpOCa; allFOMUHHUSI C PAaCTBOPOM €IIKOTO
HaTpaKoppo3us MeTanioB B 3aBUCMMOCTH OT YCJIOBHUI. 3aluTa METaioB OT KOPpO-
3UH: 00Pa3Ibl «HEP)KaBEEK», 3aATUTHBIX MOKPBITHHA. Kosekuus pya
Jlabopamopuwie padomol
[TpakTuueckue 3aHATHS
KoHTposiabHbIe paboThI -
CamocrosiTesibHast padoTa 00y4arOIIMXCH 2
Camocmosmenvras paboma Hao y4eOHOU Tumepamypoll.
Buinonnenue ynpasicnenuti u 3a0anutl Ha 6aze yueOHUKA.
PA3JIEJI 3. OPITAHNYECKASA XUMUS 40
I'nasa 24. Teopua cmpoenus | Codepocanue yuednozo mamepuana 12 |
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Op2aHUYeCcKUX COCOUHEHU.
Yeneeooopoow

Teopusi cTpoeHusi opranuveckux coequnennii A.M.byrtiepoBa. [Ipennoceuiku
CO3l1aHHUd  Teopud  cTpoeHUsA. OCHOBHBIE TIOJIOKEHHMS TEOpPUU  CTPOCHMUS
A.M.bytiepoBa. XMMHYECKOE CTPOECHHUE U CBOMCTBA OpraHUYecKux BemlecTB. [loHs-
tue 00 nzomepun. CiocoObl 0TOOpaKEHUS CTPOSHUS MOJICKYIBI ((POPMYIIBI, MOCIIH ).
3nauenue teopuu A.M.byTiepoBa sl pa3BUTHS OPraHUYECKOM XMMHUU U XUMHYE-
CKUX IporHo3oB. CTpoeHne aToma yriaepoa. DIeKTpoHHOEe 00JIako U OpOUTaIb,

S- U p-opOuTaIU. DIEKTPOHHBIE U 3JEKTPOHHO-Tpaduueckue HopMynbl aToMa yrie-
polia B OCHOBHOM M BO30YX/IEHHOM COCTOSHUsAX. KoBanieHTHass XUMu4eckas CBSI3b U
ee kiaccudukanus mo crocoOy nepekpeiBaHus opouTaiiel (6- u m-cBsa3u). [lorsTue
rudpuanszanuu. Panuynsie TUIIBI

rubpuanzanyu 1 popMa aTOMHBIX OpOUTaNel, B3aMMHOE OTTAJIKUBAaHUE THOPUIHBIX
opOuTanell U UX PacHoJIOKEHWE B IPOCTPAHCTBE B COOTBETCTBUU C MHHUMYMOM
SHepruu. ['eoMeTpusi MOJEKyNl BEIECTB, OOpPa30BaHHBIX aTOMaMH Yriepoja B pas-
JUYHBIX COCTOSTHUSIX THOPUAU3ALINH.

Kaaccuduxanus opranudeckux coeauneHuii. Knaccudukamus opraHuyeckux Be-
IIeCT B 3aBMCUMOCTH OT CTpO€HHMs yriiepogHoi nenu. [loHsTue (yHKIMOHAIBHON
rpynnbsl. Knaccudukanus opraHndeckux BEMIECTB MO TUIY (YHKIIMOHATIBHOW TpyI-
TIBI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BellecTB. TpuBHUaibHbIE Ha3BaHuA. Panu-
OHaJIbHAsl HOMEHKJIaTypa Kak npeamectseHHua Homenkiatypel [IUPAC. Homenkna-
typa IUPAC: nmpuHuumnsl oOpa3oBaHusi Ha3BaHUM, CTapUIMHCTBO (DYHKIIMOHAIBHBIX
rpynn, ux obOo3HaueHue B Ipedukcax M cyPpukcax Ha3BaHUW OPraHUYECKUX Be-
LIECTB.

Tunbl XuMHYecKuX cBsizell B OPraHMYecKuX COeIMHEHUsIX U CoCco0bI UX pa3pbl-
Ba. Knaccudukanus KoBaleHTHBIX CBSI3€H MO 3JIEKTPOOTPULATEILHOCTH CBSI3aHHBIX
aTOMOB, cIoco0y IMepeKpbIBaHUs OpOUTallel, KPaTHOCTH, MEXaHU3My OOpa30BaHUS.
CBs13b IPUPOABI XUMHUECKOH CBS3H C THUIIOM KPUCTAIJIMYECKON PEIIEeTKH BEIIeCTBA U
ero (usnueckumMu cBoiicTBaMu. Pa3pblB XMMHUYECKON CBSI3M Kak Mpoliecc, 0OpaTHbIM
ee 00pa3oBaHUIO. OMOJUTHYECKUNA U T€TEPOJIUTHUECKUN pa3phIBbl CBSI3€H, UX COMO-
CTaBJICHHE C OOMEHHBIM M JOHOPHO-AaKLUENTOPHBIM MEXaHU3MaMH HX O00pa30BaHUS.
[TonsTre cBOGOMHOTO pagrKaia, HyKJIeo(OUIbHON U JIEKTPOOUIbHON YaCTHIIBI.
Kaaccndukanusa peakuuii B oprannyecko xumun. [lonsaTue o TMmax u MexaHus-
Max peakiuil B opranndeckoi xumuu. CyOctpar u peareHt. Knaccudukanus peax-
1M IO U3MEHEHUIO B CTPYKTYype cyOcTpara (IpHUCOeJMHEHNE, OTHICTIIICHHE, 3aMellle-
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HUE, M30MepHu3allvs) U TUIly peareHrta (pagukaibHble, HYKICOPHIbHBIE, 3JEKTPO-
¢unbhbie). Peakiuu npucoeaunenus (An, Ag), snmumunupoBanus (E), 3amemienus
(SR, SN, SE), m3omepu3anuu. Pa3HOBHIHOCTH PEaKIUi KaX0r0 THIA: THAPUPOBAHUE
U JIETMJIPUPOBAHUE, TaJOTEHUPOBAHUE U JIETAJIOTEHUPOBAHUE, THApaTalys U JeTUl-
paTanus, TUIPOTaJIOTEHUPOBAHUE W JAECTUAPOTajJIOreHUPOBAaHUE, MOJUMEpU3AIUS U
IIOJINKOHIEHCALINS, HeperpynnupoBKa. OcoOenHoctu OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEAKLUN B OPraHUYECKON XUMUHU.

CoBpemMeHHbIe NpeACTABJICHHS O XHMH4YECKOM CTPOCHMH OPraHH4YeCcKHX Be-
mecTB. OCHOBHbBIC HalNpaBjieHUs pa3BUTHUs Teopun ctpoeHust A.M. bytnepoa. M30-
MepHsl OPraHUYECKUX BEIIECTB U €€ BUIbl. CTPyKTypHas U30MEpHUs: MEXKKIaccoBas,
YIJIIEPOJHOTO CKEJIETa, MOJIO0XKEHHS KPAaTHON CBSA3H M (PYHKIIMOHATBHOHU rpymmbl. [1po-
CTpaHCTBEHHAsi MU30MEpUsi: reoMeTpuueckas u onrudeckas. [lonsTue acummerpuye-
CKOTO LIeHTpa. bronoruueckoe 3HaUeHNUE ONTHUECKON H30MepHH. B3anMHoe BiMsiHEE
aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB. DJIEKTPOHHBIE A(PPEKTH aTOMOB H
ATOMHBIX TPYII B OpraHUYecKUX MojeKynax. MHIyKIMOHHbIN 3P (dEeKT, MOI0KUTEIb-
HBIM U OTPHIATEIBHBINA, €r0 0coOeHHOCTH. Me3oMepHbiit 3pdexT (3dhdexT compsike-
HUS ), €r0 0COOCHHOCTH.

JemoncTpanun. Koyekiiuu opraHMyeckrx BEIIECTB (B TOM YUCIE JIEKAPCTBEHHBIX
MpernapaToB, KpacuTenei), MaTepuanoB (IPUPOJHBIX U CHHTETHUYECKHUX KaydyKOB,
IJIaCTMAcC ¥ BOJIOKOH) U M3/eNUi U3 HUX (HUTH, TKaHU, OTJEJIOUYHbIE MaTEpPHAIbI).
Monenu monekyn CHa, C2Ha, C2H2, CsHs, CH3OH — mapoctepskHeBbie 1 00BEMHBIE.
Monenu oTTalKuBaHus THOPUIHBIX OpOUTAIEeN ¢ TOMOIIBIO BO3AYIIHBIX [IApOB.
B3aumopneicTBue HaTpus ¢ ATAHOJIOM M OTCYTCTBUE B3aUMOJEHUCTBUS C TUITHIOBBIM
aupom.

OmnbIThl, TOATBEPKJIAIOIINE HAIWYME (DYHKIMOHAJIBHBIX TPYNI y COCIUHEHUH pa3-
JIMYHBIX KJIACCOB.

JlabopaTopHbie padoThl

IIpakTnyeckune 3aHATHSA

[IpenenbpHbIE YTIEBOOPOABI

HenpenenbHble yrieBogopobl. AJTKEHBI.
HenpenenbHble yriieBogopoabl. AIKagueHbl. AJKUHBI.
ApomMaTtudeckue yrieBoaopojsl. benzon.

KonTtposnbHbie paboThI

CamocTosTenbHas pabota 00yJaroumxcs
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Tloozomoexa ooxnaoos:
Buner nzomepun. 3HaueHHE OPraHWYECKUX COCAMHEHUN B MPUPOAC W Pa3ITUIHBIX
cdepax JAeaTeIbHOCTH YEJIOBCKA.

I'nasa 25. Kucnopoooco-
oepicauue opeanuiecKue
coeouHenus

Cooeporcanue yuednozo mamepuana 12
Ctpoenue u kiaaccupukanus cnuproB. Kinaccupukanusi CIUPTOB 10 THITY yIJIEBO-
JOPOIHOIO paiuKaia, YUCIy THAPOKCUIBHBIX I'PYII M TUILY aToOMa yriepona, CBS- 2

3aHHOTO C TUAPOKCUJIBHOM TPYNIION. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
THJIPOKCUIIBHOM Tpymiibl. BausiHue CTpoeHUs COMPTOB Ha MX (PU3NYECKHE CBOWCTBA.
MexMoneKkyisapHas BOJOPOAHAs CBs3b. 1'OMOJOTrMYEecKUil psl NPECNIBbHBIX OJHO-
ATOMHBIX CITUPTOB. M30Mepust 1 HOMEHKIIATypa alIkaHOJIOB, MX 00mmas ¢popmyIa.
Crnoco0bI mosty4eHusi CIUPTOB. ['MIpONNU3 rajJoreHanKkaHoB. ['maparanus ajakeHoB,
yCJIOBHSA €€ MpoBeieHus. BoccTaHOBICHNE KapOOHMIIBHBIX COSAMHEHUM.

OtnenpHbIE IPEACTABUTENN aJIKaHOJIOB. MeTaHOJI, €ro MIPOMBIIIIIEHHOE MTOJIyYEHHUE U
IIPUMEHEHNE B IPOMBILIUIEHHOCTU. bronoruueckoe aeiicrsue meranosna. Crneunduye-
CKHE CITOCOOBI MOJIyueHHsI 3THIIOBOTrO ciupTa. dusnonornyeckoe aeiicTBrue 3TaHoIA.
MHoroaromuble cnMpThl. M30Mepus m HOMEHKIATypa NpPEACTaBUTENIEH NBYX- U
TPEXaTOMHbIX CHUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIHp-
TOB, UX KadeCTBEHHOE OOHapyxeHue. OTAeabHbIE MPEICTaBUTENN: STUIICHIVIUKOIb,
TJIMIEPUH, CIOCOOBI UX MOTYyYeHUs, TPAKTUUYECKOE TPUMEHEHHE.

®eHoJ1. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTpoeHue ¢eHona. B3aumHoe BiMsiHME
apOMAaTUYECKOr0 KOJIbLIA U TUAPOKCUIIBHON TPYIIIBL.

XuMuyeckue cBoicTBa (peHosIa KaKk (PYHKIMS €ro XMMHUYECKoro crpoenus. bpomupo-
BaHUe (peHoJa (KaueCTBeHHasl peaklius), HUTpoBaHUE (MIMKPUHOBAsi KUCIIOTA, €€ CBOM-
cTBa M mpuMeHeHne). O6pa3oBaHNe OKPAIIEHHBIX KOMILIEKCoB ¢ HoHoM Fe'. TTpu-
MeHeHue ¢penona. [lonydyenue gpeHosa B MpOMBIIUIEHHOCTH.

I'omosiornueckne psabl aabAerni0B U KeTOHOB. [loHsATHE O KapOOHMIBHBIX CO-
eIMHEHMIX. DIEKTPOHHOE CTPOECHUE KapOOHUIIBHOM rpynmbl. M3oMepus 1 HOMEHKIIa-
Typa aJIbJIETUI0B U KETOHOB. PU3nuecKre CBOMCTBA KAPOOHUIIBHBIX COEAMHEHU.
XuMHYecKHe CBOCTBA ajlbJern/i0B M KeTOHOB. PeakimoHnHas crocoOHOCTh Kap-
OOHUJIBHBIX COETUHEHHH. Peakium OKuCIIEeHUs anbJeruoB, KaUYeCTBEHHbIE PEaKIINU
Ha ajbJerugHyro rpynny. Peakuum monukonaeHcanuu: oOpa3oBaHue (eHoaodop-
MaJIbJETU/IHBIX CMOJL.

IIpumenenne u mosy4eHue KapOOHMJIbHBIX coeaumHeHMi. [IpumeHeHne anpnaeru-
JIOB U KETOHOB B OBITY M NPOMBIIUIEHHOCTH. AJBAETUABl U KETOHBl B NPHUPOJE
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(adupnbIe Macna, hpepomonsl). [ToayueHrne KapOOHMIIBHBIX COSAMHEHUN OKHCICHUEM
CIIUPTOB, TUApATALIMEN aIKUHOB, OKUCIEHUEM YIIIEBOAOPOJOB. OTAENbHbIE IPEICTA-
BUTEJIN aJIbJETU/I0B U KETOHOB, CIIELIU(pHUECKUE CIIOCOOBI UX MOJIyYEHHsI U CBOMCTBA.
I'omosornueckunii psig npeeJbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT. [IoHs-
THE 0 KapOOHOBBIX KUCIIOTAX U UX Kiaccuukauus. DIEKTPOHHOE U MPOCTPAHCTBEH-
HOE€ CTpOeHHE KapOOKCHIBHOW TpyHmbl. ['oMonorndeckuil psii mpeaeabHbIX OQHOOC-
HOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJATypa U H3oMepHs. MexMoleKyspHble
BOJIOPOJIHBIE CBSI3M KapOOKCHIJIBHBIX TPYII, MX BIMSAHHE Ha (PU3MUECKUE CBOWCTBA
KapOOHOBBIX KUCIIOT.

XHuMHYecKHe CBOMCTBa KapOOHOBBIX KHMCJIOT. Peakuuu, WUIIOCTPUPYIOLIUE KHUC-
JIOTHBIE CBOMCTBA U UX CPAaBHEHME CO CBOMCTBAMM HEOpraHWYecKUX KucioT. O6paso-
BaHUE (DYHKIIMOHAIBHBIX NMPOU3BOAHBIX KapOOHOBBIX KHCIOT. Peakumu stepudpuka-
IUU. AHTUIPUIBI KAPOOHOBBIX KUCIIOT, UX MOJIyYCHHE U IPUMEHEHHUE.

Cnoco0blI moJryuyeHns: KapOoOHOBBIX KHCJIOT. OTAENbHbIE [TPEICTABUTENN U UX 3HAa-
yeHue. OOmme crnocoObl MOMYYEHHUs: OKUCIEHHE AJIKaHOB, AJKEHOB, IMEPBUYHBIX
CIHUPTOB, ANBJCTHAOB. BakHeimue npencraBuTenn KapOOHOBBIX KUCIOT, UX OHOJIO-
rMyecKasi poiib, crenupuyeckue crnocoObl MOJyYeHHs], CBOMCTBA U MPUMEHEHUE MY-
PaBBMHOW, YKCYCHOM, NAJIBMUTUHOBOM M CTEAPUHOBOM; aKPUJIOBOW U METAKPHIIOBOM;
OJICMHOBOM, JINHOJIEBON U JIMHOJIEHOBOM; 111aBEJIEBOM; OEH30MHON KUCIIOT.

Caoxublie 3¢pupbl. CTpoeHHEe U HOMEHKJIATypa CIOXKHBIX I(UPOB, MEKKIACCOBAS
n30Mepus ¢ KapOOHOBBIMH KHca0TaMH. CrocoObl MOMydeHUs CI0XKHbBIX 3¢upos. OO6-
pPaTUMOCTh PEAKIUH 3TepUPUKALIUU U (AKTOPbI, BIUSAIOLIME HA CMELEHHUE paBHOBE-
cust. OOpazoBaHue cinoxHbIX Noimddupos. IlomusTunenrepedranar. JlaBcan kak
MPEACTABUTENb CUHTETUYECKUX BOJOKOH. XUMHYECKHE CBOWCTBA M IPUMEHEHUE
CJIO’KHBIX 3(pHpOB.

Kupsl. XKupsl kak cinoxHble 3Qupbl rnunepuHa. KapooHOBbIE KHCIOTHI, BXOJSIINE B
COCTaB XHUPOB. 3aBUCHMOCTb KOHCHCTEHIMH >KHPOB OT MX COCTaBa. XUMHYECKHE
CBOMCTBA XUPOB: TUPOJIN3, OMBIJICHUE, THIPUPOBAHKE. brosiornueckas poib KHUpOB,
UX UCIIOJIb30BAHKE B OBITY U IPOMBIIIJIEHHOCTH.

Ilonsitne 00 yraesoaax. Kiaccuduxanus yrineBoaoB. MoHO-, 1- U MOJIMCaXapusl,
MPEACTABUTENN KaXJOW TPYIIBI YIJIeBOAOB. buosornueckas poib yIrieBOJOB, UX
3Ha4YeHHUE B J)KU3HU YeIOBEKa 1 00IIecTBa.

Jlabopamopuwie pabomot

Hpaxmuttecxue 3AHAMUA
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N3ydenue pacTBOpUMOCTH CIUPTOB B Bojie. OKHUCIIEHUE CIIUPTOB PAa3IMYHOrO CTpOe-
nus. [lonyuenne auatuinoBoro >¢upa. [lomyuenue raumepara MeIu.

10

KonTponbHabie paboThl

CamocTosiTe1bHAsi padoTa 00y4arOIMXCs 8
Camocmosmenvras paboma Hao y4eOHOU Tumepamypoll.
Buinonnenue ynpasicnenuti u 3a0anutl Ha 6aze yueOHUKA.
I'naea 26. A3omcooepirica- | Codeprcanue yuedbnozo mamepuana 8
wue op2anuueckue coeou- | Kimaccupukanus u usomepus amunoB. [lonsarue 06 amunax. IlepBuunsie, BTopud-
HeHus HbIe U TpeTHUUHbIe aMuHbl. Kitaccuukanys aMiMHOB 10 THUITY YTJIEBOJOPOIHOTO PaIu- 4

KaJjla ¥ YMCIly aMUHOTPYII B MoJieKyJse. ['omonornyeckue psijibl MpeieabHbIX anuda-
TUYECKUX U apOMaTUYECKUX aMHUHOB, N30MEPHS U HOMEHKJIATypa.

XHMHYeCKHe CBOMCTBA AaMMHOB. AMUHBI KaK OPraHUYECKHUE OCHOBAHMS, UX CpaB-
HEHUE C aMMMAKOM U JAPYTMMHU HEOPraHMYECKUMHU OCHOBaHUAMU. CpaBHEHHE XUMHU-
YECKHX CBOMCTB amu(aTHYeCKHX W apoMaTHUeCKUX amuHOB. OOpa3oBaHUE aMHIIOB.
AnnnusHoBble kpacutenu. Ilonsarue o cuHTeTMYeckux BosnokHax. Ilommamunasl u no-
JMaMUHbIE CHHTETHYECKHUE BOJIOKHA.

[Ipumenenue u nonyuenue aMmuHoB. [lonydyenue amunos. Pa6otsl H.H.3ununa.
AMHMHOKHUCJIO0THI. [ToHATHE 00 aMHUHOKHUCIIOTAX, UX Kiaccupukamus u crpoenue. Orn-
TUYECKast U30MEPHS O.-aMUHOKUCIOT. HOMEHKIIaTypa aMMHOKUCIIOT. JIBOMCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT U €€ MpuunHbl. bunonspueie nonsl. Pe-
akunu KoHaeHcauuu. IlentunHas cBs3pb. CHHTETHYECKHE BOJIOKHA: KaIllpOH, HHAHT.
Knaccudukanus BosnokoH. [TomyueHne aMMHOKUCIIOT, UX MPUMEHEHHE U Onosioruye-
cKas QyHKLUS.

Bbeaku. benkn kak npuponassle noauMepsl. IlepBruHas, BTOpUYHAs, TPETHUYHAS H
YeTBEPTUYHASL CTPYKTYpPHI 0esKoB. PUOpWILIsIpHBIE U TIO0YIsIpHbIe OeIKu. XuMuue-
CKH€ CBOMCTBa OEJIKOB: rOpeHue, JeHaTypalus, T’UApOoIn3, KaueCTBEHHbIE (1IBETHHIC)
peakiuu. buonornueckue GyHKIUM OEJIKOB, UX 3HAUCHHE.

HyxkJienHoBbI€ KHCI0ThI. HyKII€eMHOBBIE KMCIIOTHI KaK MPUPOIHBIE IToMMepbl. Hyk-
neoTupl, ux crpoenue, npumepsl. AT® u AJ[®, ux B3auMOIpeBpalieHUE U POJIb
aroro npornecca B npupoje. [lonstue IHK u PHK. Crpoenne JIHK, ee nepBuunas u
BTOpUYHas cTpykrypa. Pabotsr @. Kpuka u JI. Yorcona. KoMiiemMeHTapHOCTh a30TH-
cteix ocHoBanui. Permmkanus JIHK. Ocob6ennoctu ctpoenust PHK. Tunet PHK u ux
6uonornyeckue GyHkuuu. [lousarue o Tponunom kone (kogone). buocunres 6enka B
JKUBOW KJIeTKe. | eHHast mHKeHepusi M OnoTexHosorus. TpaHcreHHbie (OpMBbl pacTe-
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HUH U )KHBOTHBIX.

JdemoncTpaunu. OU3NYECKHE CBOMCTBA METUJIAMHMHA: arperaTHOE COCTOSIHUE, LIBET,
3amax, OTHOIIEHUE K Boje. ['opeHrne metuinamuHa. B3anmonaeicTBue aHWIMHA U Me-
TUJIAMUHA C BOJAOW M KucioTamMu. OKpalllMBaHUE TKAHEW aHWJIMHOBBIMH KpacUTENs-
mu. OO6Hapyx)eHrne GyHKIMOHAIBHBIX TPYII B MOJIEKYyJIaX aMUHOKHCIOT. HelTpanm-
3auus 1IEeJI0YM aMUHOKHCIOTON. HelTpanu3auuss KUCIOThl aMUHOKHUCIIOTOR. PacTBo-
pEHHe U OCAKJICHHUE OEITKOB.

Jlabopamopusie padbomot

Ilpakmuueckue 3anamusn
O6pazoBanue coneil riunuHa. llomydenne memHoil conu raunuHa. [leHatypanus
Oenka. [{BeTHBIC peakiuu OCIIKOB.

KonTtponbHbie paboThI

CamocrosiTesibHas padoTa 00yyarouuxcst
Tloozomoexa doxnaoos:
benku kak kommoHeHT nuiy. [Ipodiaema 6eIKOBOrO rOJ0JaHUS U ITYTH €€ PEeLIeCHUsI.

I'nasa 27. Bvicokomonexy-
JIAPHbBIE COCOUHEHUS

Coodepotcanue yuednozo mamepuana

Heoprannueckue noaumepsl. [lomumepsl — mpocThie BeliecTBa ¢ aTOMHOM Kpu-
CTAJUTMYECKON PEIIEeTKOM: aJUIOTPOIHbIE BUAOM3MEHEHUs yriepoaa (anMmas, rpadur,
KapOMH, (QysiepeH, B3aMMOCBS3b THOpUIU3ALMU OpOUTalled y aTOMOB YIiepojaa C
MPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOMHBIX MOAU(DUKAINI); CEJIeH W TEeIUTyp 1ie-
MOYEeYHOro ctpoeHusd. IlomnMepsl — CJI0KHBIE BElIeCTBa ¢ aTOMHOW KpHUCTaJUIMye-
CKOM peIlIeTKOM: KBapll, KpeMHE3eM (AMOKCHUIHBIE COEAMHEHMs] KPEMHUS), KOPYH]
(oKcH]T aMFOMHUHUSA) M ATFOMOCUIIMKATHI (TI0JIeBbIE MITMATHI, CII0Ja, KaoauH). MuHepa-
76l ¥ TOpHBIE TTOposl. Cepa mnactudeckas. Munepanvnoe éonokno — acoect. Op-
raanueckue nonuMepsl. CrocoObl X MOMYYEHHs: PeaKIMH MOTMMEpU3allud U pe-
Ak TOJMKOHAECHCANH. CTPYKTYphl TMOJIUMEPOB: JMHEHHBIC, PAa3BETBICHHBIE U
mpocTpaHcTBeHHbIE. CTPYKTypUpOBaHHE TOJMMEPOB: BYJIKAaHU3AIMs KaydyKOB, AyO-
JieHrne OeNKOB, OTBEPKIEHHE TMOJMKOHACHCAIIMOHHBIX TouMepoB. Kiaccuduxarus
MOJIMMEPOB MO Pa3IMUHBIM Mpu3HakaM. [lemoncTpaunu. Komnekiuu niacrmacce, Kay-
YYKOB, BOJIOKOH, MUHEPAJIOB U FOPHBIX MOpoJ. MuHepaabHOEe BOJIOKHO — acbect —
u uzgenus u3 Hero. Monenu monekyn 6enkos, JIHK, PHK.

Jlabopamopnwie padbomot

Hpakmultecxue 3aAnAmun
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KoHTposbHBIE pabOTHI -
CamocrosiTe/ibHAs pa6oTa 00y4aOIINXCH 3
Tlooecomoska doxnaoos.

3HaueHHEe HEOPTraHMYECKHUX MPUPOIHBIX MOJUMEPOB B (POPMHUPOBAHUU OJHOU U3 T€O-
JIOTHYECKUX 000JI0YEK 3eMITH - JIUTOCHEPHI

I'nasa 28. buonocuuecku Cooepocanue yuednozo mamepuana 4
aKmueHvle COeOUHEHUS Knaccudukanuss OHONTOrHYecKH aKTHBHBIX COCIUHEHHU. [IATHYICHHBIE a30TCojep-
JKallue TeTEPOIUKIIBI C OTHUM rerepoaroMoM. lllecTuuneHHbIe a30TCoAepKAIIUE Te- 2

TEPOLUKIILI C OJHUM I'€T€poOaTOMaMHU. [Iatu- 1 mecTuYICHHEIC T'CTCPOLUUKIIbI C IBYMA
aToMaMu a30Ta.

Jlabopamopnuwie pabomot

Ilpakmuueckue 3anamusn 2
KonTtponbHbie paboThI -
CamocrosiTesibHas padoTa 00yyarouuxcst 2

Tloozomoexa doxnaoos:
[TpupoaHbIE M CHHTETHYCCKHUE ITOJUMEPHI

KOHCYJbTAallUH -

IK3aMeH

Bcero: 114

JInst XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCIOIb3YIOTCs CIeAyIoImue 0003HaYeHNUS:

1 — o3HaKOMUTENbHBIN (y3HaBaHHE U3YYCHHBIX O0BEKTOB, CBOMCTB);

2 — PeTpPOAYKTUBHBIN (BBITIOJTHEHHE JICATEIBHOCTH 110 00pasily, HHCTPYKIIUH, METOJUIECKAM PEKOMEHIANSM WU TI0J PYKOBOACTBOM);
3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIOJIHEHHE JESITEIbHOCTH, PEIIeHUE MPOOIEMHBIX, CUTYallMOHHBIX 3aaHU).
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IIpumepHbIe TeMbl pedepaToB (10K/Ia10B), HTHAUBHAYAJTbHBIX NIPOCKTOB

«[leprognueckoMy 3aKoHy OyayIiee He TPO3UT pa3pyIICHUEM. .. »

AnnoTponus METasIoB.

AmMopdHbIe BelecTBa B PUPOJIE, TEXHUKE, OBITY.

buorexHoorus u renHas uHxxeHepus — texnosnorun XXI Beka.

BuptyansHoe MoaenupoBaHie XUMUYECKHIX TPOLIECCOB.

Buranusm u ero kpax.

Bxuiag 0TeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPHH JIEKTPOIUTUYECKON IUCCOIIUAIIHH.

Bopna kak peareHT u cpeia Uisi XMMHUYECKOTro Iporiecca.

['pyboaucriepcHble CUCTEMBI, UX KJacCU(UKAIUS U NCTIOIb30BaHUE B MPO(ECCHOHAIBHOM

NESITETbHOCTH.

10. ’Kuzsb u gesrensHoCcTh A. M. ByTiieposa.

11. XXuzub u gesarenbHOCTh . J[9BH.

12. XKusnb u gesrenasHocth .M. Menpeneena.

13. ’Kuznb u gesrensHocth C.AppeHuyca.

14. 3amuTa 030HOBOT0 3KpaHa OT XMMHUUYECKOTO 3arps3HEHMUS.

15. U3oTomsl Bogopoa.

16. MuepTHBIE MK OIaropoHbIE Ta3bl.

17. Ucnionb30BaHue MUHEPAIbHBIX KUCIOT HA MPEANPUATUAX PA3IUNIHOTO MPODUIISL.

18. HMcnionb30Banue painOaKTUBHBIX U30TOTIOB B TEXHHUYECKUX IEIISX.

19. Hcropust BOSHUKHOBEHUS U PA3BUTHUS OPraHUYECKON XUMMH.

20. Uctopus rurca.

21. Victopus oTedecTBEHHOH IIBETHOM MeTayuTypruu. Pojb MeTanioB u CIjlaBoB B HAy4HO-
TEXHUYIECKOM IIPOTrpecce.

22. Victopus OTKPBITUS M pa3pabOTKU Ta30BbIX U HEPTIHBIX MecTopokaeHul B Poccuiickoit de-
JepaLunu.

23. UcTopus nosy4yeHus U MPOU3BOJICTBA AITIOMUHUS.

24. VicTopus MIBEICKOH CITUYKH.

25. Koppo3ust MeTayuioB ¥ criocoObl 3aLUTHI OT KOPPO3HH.

26. Kocmernyeckue remm.

27. MuHepalibl ¥ TOpHBIE TIOPOABI KaK OCHOBA JIUTOC(hEPHI.

28. MHOTOIMKH KapOOHAT KAIBLHUs: B TIPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

29. HanoTexHOJIOTUs KaK MPUOPUTETHOE HAIIpaBlIeHHE Pa3BUTHS HAyKU U NPou3BozcTBa B Poc-
cuiickor denepannm.

30. HedTh 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aUMOBBITOHOTO MEXTYHAPOTHOTO CO-
TPYAHUYECTBA

31. Okcuapl ¥ COJIM KaK CTPOUTENIbHbBIE MaTepHAIBI.

32. OxpaHa OKpYKaroIIei cpellbl OT XUMHYECKOT0 3arpsizHeHus. KonndecTBeHHbIE Xa-
PaAKTEPUCTUKHU 3arps3HEHUS OKPYKAIOLIECH CpeIbl.

33. [ira3ma - 9eTBepTOe COCTOSTHUE BEIICCTBA.

34. TloBapeHHas COJb KaK XUMHUYECKOE ChIPhE.

35. [IpakTHueckoe MpUMEHEHHE IIEKTPONIN3a: paMHIPOBAHKE, TAIbBAHOIIIIACTHKA, TATHBAHO-
CTETHSL.

36. [IpumeHeHme CycrieH3ui  YMYIIbCHI B CTPOUTEIILCTBE.

37. IlpumeneHue TBEpAOTO U ra3000pazHoro okcuaa yriepoaa (IV).

38. PacTBops! BOKpyT Hac. THITBI pacTBOPOB.

39. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

40. Pe3anHOTEXHIUYECKOE TIPOU3BOJICTBO M €TI0 POJIb B HAYYHO-TEXHUIECKOM TPOTpecce.

41. PEeHTreHOBCKOE M3JIy4Y€HHUE U €ro UCIOIb30BAHNE B TEXHUKE U METUIIMHE.

42. Poxxmaromniye oy - TaJIOT€HbI.

43. Ponb METAIIJIOB B KCTOPUH YEJIOBEUECKOM MUBIIIM3ANNU. VICTOpHS OTe4eCTBEHHOHN YepHO
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44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.
57.
58.

metautyprud. CoBpeMeHHOE METaJUTyprUiecKoe MPOU3BOICTBO.

Ponb oTe4ecTBEHHBIX YUCHBIX B CTAHOBICHHU M Pa3BUTHH MHUPOBOH OPTaHUYECKON XMMUH.
CBapo4HOE NMPOU3BOACTBO U POJIb XMMHUHU YTITIEBOJOPOIOB B HEM.

CepHast KHCIIOTA - «XJIe0 XMMHUYECKON IPOMBIIITICHHOCTH.

Cunte3 114-ro snemenTa - TpuyMdp pocCUiCKUX (PU3UKOB-SAECPIIUKOB.

CuHTeTHYeCKHEe KayqyKH: HCTOPHUS, MHOTOOOpAa3ue U MePCIEKTHBEI.

CoBpeMeHHbBIE METO/IbI 00€33apaskuBaHMS BOBI.

CoBpeMeHHBIE MTPEACTaBICHHUS O TEOPUH XUMUYECKOTO CTPOCHHSI.

VYT1€B010pOHOE TOILUIMBO, €TI0 BU/BI U HA3HAUEHHE.

YcrpaHeHne )KeCTKOCTH BO/IBI Ha MTPOMBIIUICHHBIX TPEANPUATHSX.

XUMUS YTIEBOJOPOIHOTO ChIPbs U MOs Oynymias mpodeccusi.

DKOJIOTHYECKHE aCTIeKTHI HCIOIb30BaHUS YTIIEBOAOPOIHOTO CHIPBSI.

DKOHOMMYECKHE ACHEKThI MEKAYHAPOAHOTO COTPYIHUUYECTBA 10 UCIIOJIb30BAHUIO YTIIEBO-
JIOPOJIHOTO CHIPBSI.

DNeKTpoIIN3 PaCIIaBOB 3JIEKTPOIUTOB.

DJEeKTPOJIN3 PACTBOPOB AIIEKTPOIUTOB.

DIEKTPOTUTHYECKOE TIOTydeHUE U pahUHUPOBAHHIE MEJIH.
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOU JEATEJbHOCTH
OBYYAIOIIUXCH

Conep:xkanue 00y-
YeHusl

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTY/IEeHTOB (Ha YPOBHe
Y4eOHBIX J1eiiCTBHI)

Baxxkueiinime
XHMHYECKHUe
MOHATHSA

YMeHue aaBaTh OIpPEACIICHHE W ONEpPUPOBaTh CIEAYIOIIUMH XUMUYECKUMHU
MOHATUSAMHU: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIb-
HbIE aTOMHAsi U MOJIEKYJIIpHAs MAcChl, HOH, AJUIOTPONUS, U30TOMbI, XUMUYE-
CKasl CBsI3b, DJIEKTPOOTPUIIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
MOJIb, MOJISIPHAsA Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPHI, SJIEKTPOJIUT U He-
3JEKTPOJIUT, INEKTPOJUTUYECKAs IUCCOLMALNS, OKHCIUTEIb U BOCCTAHOBH-
TEJb, OKUCJICHUE W BOCCTAHOBJICHHE, TEIUIOBON 3(PQEKT peakiuu, CKOPOCTh
XUMHUYECKOM pEeaKIuy, KaTajlu3, XUMUYECKOE PAaBHOBECHE, YIJIEPOJHBIN CKe-
neT, QyHKIMOHAIBHAS TPYIINA, U30MEPHUSI, TOMOJIOTHS

OcHoBHbBIE
3aKOHBI
XHMHUHA

@opMyIHpPOBAHUE 3aKOHOB COXPAHEHMSI MACCHl BEUIECTB M IMOCTOSIHCTBA CO-
CTaBa BEILECTB.Y CTAHOBKA MPUYMHHO-CIICICTBEHHON CBA3U MEXAY COJEpKa-
HUEM HTHX 3aKOHOB M HAlMCAaHWEM XHUMHUYECKUX (HOpMyI U ypaBHEHHH. YcTa-
HOBKA DBOJIIOIIMOHHOW CYNTHOCTH MEHJIEJICCBCKON M COBPEMEHHON (OpMYyITH-
poBoK nepuoandeckoro 3akona /.M. MenneneeBa. O0bsicHeHHE PU3HIECKOTO
CMBICJIa CUMBOJIMKU TEPUOAUYECKON TaOIHIIBI XUMHUUYECKUX 3yieMeHToB J[.U.
MenpeneeBa (HOMEpOB 3JIEMEHTa, IEPUOJIa, TPYIINHI) U YCTAaHOBKA MPUYUHHO-
CJIEACTBEHHOM CBA3M MEKIY CTPOCHUEM aTOMa M 3aKOHOMEPHOCTSIMU H3ME-
HEHHsI CBOWMCTB JJICMEHTOB M OOpa30BaHHBIX MMH BEIECTB B IEPHOJAX H
rpymnmnax. XapakTepUCTHKa 3JEMEHTOB MajblX M OOJIBIIMX TEPHOJIOB MO HX
noJioxkeHuro B [lepuoanueckoii cucreme /[.M. Menaeneesa

OcHoOBHBIE
TEOPUH XUMHUHU

YcTraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHHUS aTOMOB
00pa3yoIMNUX X XUMHUECKUX DJIEMEHTOB.

XapaKkTepUCTUKA BaXKHEUIINX TUIIOB XUMHUYECKUX CBA3EH U OTHOCUTEIbHOCTH
9TOU TUIIOJIOTHH.

OObsicHEeHHEe 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS KpH-
CTaJUIMYECKUX PELIECTOK.

DopMyJIMPOBKAa OCHOBHBIX MOJOKEHUN TEOPHUH AJIEKTPOIUTUYECKON UCCO-
LHAlUU U XapaKTEpUCTUKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHUM.

DopMyJIUPOBKA OCHOBHBIX IOJIOKEHUNA TEOPUU XUMHUECKOTO CTPOECHUS Opra-
HUYECKHMX COCAUMHEHUN U XapaKTEPUCTHUKA B CBETE 3TOM TEOPHUH CBOWCTB OC-
HOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHUM

Bakueiinime
BellecTBa
U MaTepHuaJibl

XapakTepucThKa COCTaBa, CTPOCHUS, CBOWCTB, IMOJYYEHHUS W MPUMEHEHUS
BakHenmux MetamioB (IA u IIA rpynn, amomuHus, *xene3a, a B €CTECTBEH-
HO-HAyYHOM TIpo(duIie 1 HEKOTOPHIX d-2JIEMEHTOB) M X COCTMHECHHUIA.
XapaKTepucTUKa COCTaBa, CTPOEHUS, CBOMICTB, MOJYyYEHHUS U TNPUMEHEHUS
BakHenmux HemetaioB (VIIIA, VIIA, VIA rpynmn, a Takxke azota u docdo-
pa, yriepoaa U KpeMHUs1, BOJAOPO/1a) U UX COSTUHEHUH.

XapakTepucTiKa COCTaBa, CTPOCHUS, CBOWMCTB, TMOJYYEHHUS W MPUMEHEHUS
BKHEUIIMX KJIACCOB YIJIEBOJOPOJOB (QJIKAHOB, IIUKIIOAIIKAHOB, aJIKEHOB, ajl-
KHMHOB, apEHOB) M WX HanOoJiee 3HAYUMBIX B HAPOJHOXO3SHCTBEHHOM TUIaHE
NpeACcTaBUTENCH.

AHanornyHas XapakTepUCTHKA BAXKHEUIINX MPEICTABUTENIEH IPYTUX KJIACCOB
OpPraHUYECKUX COCAMHEHUIN: METAaHOJA U ITAHOJA, CIIOKHBIX 3(UPOB, )KHUPOB,
MBUT, adbAeTUIOB ((hOpMaNbIETHAOB U alleTaldbJeTH/1a), KETOHOB (alleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOUM KHCJIOTHI, JUIsl €CTeCTBEHHO-HAYYHOTO IPO-
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(buns mpencTaBUTENCH APYTUX KIACCOB KUCIOT), MOHOCAXapHa0B (TIFOKO3bI),
JUcaxapuioB (caxaposbl), MoJMcaxapuaoB (Kpaxmaia U 1eJUTI0I03bl), aHUIIU-
Ha, AMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH, Kay-
YYKOB, TUIACTMACC

XuMHu4yecKkui
3BIK
M CHMBOJIUKA

Hcnonb3oBanue B yueOHOI U po(hecCHOHATBHOM IeATEIbHOCTH XUMHYECKUX
TEPMHHOB U CHMBOJIUKHU.

Haspanue u3yueHHBIX BEUIECTB MO TPUBUAIBHON WM MEXKIYyHAPOIHOM HO-
MEHKJIAType M OTPaKCHHE COCTaBa ITHUX COCIWHEHUH C MOMOIIBI0 XHMHYE-
CKHX (hopmyI.

OTtpaxxeHHEe XUMUYECKUX MPOIECCOB C MOMOIIBI0 yYpaBHEHUN XUMHUYECKUX
peakuuii

XumMuuyecKue
peakuumn

OOBsicHeHHE CYHIHOCTH XMMHYECKUX mpoueccoB. Krmaccudukanums xumude-
CKHX PeaKIHi MO0 Pa3IMYHbIM [IPU3HAKAM: YHCIIY M COCTaBY NMPOAYKTOB U pea-
TeHTOB, TEIJIOBOMY 3((deKTy, HarpaBleHHI0, (a3e, HAUIMIHIO KaTaln3aTopa,
M3MEHEHUIO CTETIEHEeW OKHCIICHHS JIEMEHTOB, 00pa3yIOIInX BEIIECTBA.
VYcranoBka MpU3HAKOB OOIIEr0 W Pa3jIuYHOrO B TUIIOJOTUU PEAKUUN ISl He-
OpPraHMYECKOH U OPraHUYECKON XUMHU.

Knaccuukanusi BemiecTB W TMPOLECCOB C TOYKH 3PEHUS OKUCIICHUS-
BoccTaHOBIeHUA. CocTaBleHHE YpaBHEHMH peakuuid C MOMOINBIO METOAa
3JIEKTPOHHOTO OajaHca.

OObsicHEeHHE 3aBUCHMOCTH CKOPOCTHM XHMHUYECKOH pEeakIMyd U TOJOKEHHS
XUMHUYECKOTO PABHOBECHUS OT PA3JIMYHBIX (PAaKTOPOB

XuMH4YecCKui
IKCIEPUMEHT

BrInonHeHne XMMUYECKOTO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUH C IpPaBH-
J1aM# Oe30I1aCHOCTH.

HabGmtonenue, (ukcanus ¥ OMUCaHUE PE3yIbTATOB MPOBEIACHHOIO JKCICPH-
MEHTA

XuMmunueckas
uHpopmanus

[IpoBeneHne caMOCTOSATENBHOTO MOUCKAa XUMHMYECKOH HMH(MOpMAIMM C HC-
MI0JIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUN, KOM-
NBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Vcnonb3oBaHue KOMIbIO-
TEPHBIX TEXHOJIOTUHN JUIsl 00pabOTKHU U Nepejaud XuMU4eCKor HHpopMaluy u
ee MPeJICTaBICHMsI B Pa3IMYHbIX (opMax

Pacuersl o
XHMHYECKHM
dhopmynam
U YPABHEHHUAM

VYcTaHOBKa 3aBUCUMOCTH MEKy KaYECTBEHHOM M KOJIMYECTBEHHOM CTOpPOHA-
MU XUMHUYECKUX 00BEKTOB U MPOLIECCOB.
Pemenue pacueTHbIX 3a7ja4 IO XUMUYECKUM (OpMYyJIaM U YpaBHEHUSIM

IIpopuiabHoe u
npo¢ecCHOHATBLHO
3HA4YUMOe
cojepiKanue

OObscHEHNE XUMHUYECKUX SIBICHUHN, MPOUCXOIALIMX B MPHUpPOJE, ObITY U Ha
IIPOU3BOJICTBE.

OrnpeneneHne BO3MOKHOCTEN MPOTEKAHUS XUMUYECKHUX NPEBPALIEHUN B pa3-
JINYHBIX YCIOBUSX.

CobmroieHue npaBuil 3KOJIOTMYECKH IPaMOTHOTO MOBEACHUS B OKpYXKarollen
cpeze.

OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHUS] OKpY’Karollel cpeibl Ha opra-
HU3M YEJIOBEKA U APYTUE )KUBBIE OPTAHU3MBI.

CobmroieHue mpaBuil 0€30aCHOr0 OOpalleHHs] ¢ TOPIOYMMH M TOKCHYHBIMU
BEIIeCTBAMH, J1a00paTOPHBIM 000pPYyIOBAaHUEM.

[ToaroroBka pacTBOPOB 3a/1aHHOM KOHIIEHTPALIMU B OBITY U Ha MPON3BO/ICTBE.
Kputnueckast olieHKa JOCTOBEPHOCTH XMMHUYECKOH MH(pOpMAIMU, OCTYIa0-
EeN U3 Pa3HbIX UCTOYHUKOB
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4. YCJIOBUSA PEAJIN3ALIIMU ITPOT'PAMMbBI OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJMETA VYIIB.03Y «XUMUS»

4.1. Tpe6oBaHHMSI K MUHUMAJIbHOMY MaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

4.1.1. YueOHast ayauTOpus AJIsl NPOBeJeHUS JEKUNOHHbIX 3aHATHI
KaGuner ecrecTBeHHOHAYUYHBIX JUcHUILIUH (ayauTtopus Ne 36) (51,4 kB.m).
I nasnoiil yuebnwiti kopnyc (10219.0 xe.m.). Aopec: 355017 Cmasponoavckuii kpati, 2 Cmagpo-
nosv, nep 3oomexuuyeckuti, ¢ keapmarne 112.
OcHaienue: pabouee MecTo npenojanaress, paboune MecTa /i o0ydyaroumxcs Ha 25 nocaaod-
HBIX MECT, HATJISAHBIE TOCOOMS, KOMIUIEKT XUMHYECKOH MOCY/Ibl, XUMUYECKIE PEAKTHBBI, BBI-
TSOKHOM miKad, MyapTHMeaniiHOe 0bopymoBanue: ITK, mpoekrop SoniVPL-CX76, yueGHo-
HaTJISTHBIC TOCOOWSI B BHJIC TIPE3CHTAIINI, TEMATHYECKUE TUIAKATHI, MOAKIIOYCeHHE K ceTH «H-
TEPHET», TOCTYH B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA, BbI-
XOJl B KOPIIOPATUBHYIO CETh YHUBEPCUTETA.

4.1.2. Y4yeOHas ayAuTOPHUS AJIs1 NPOBEACHUS NMPAKTHYECKUX 3aHATHI
KaOuner ecrecTBeHHOHAYYHBIX JucHUIIMH (ayauTtopust Ne 36) (51,4 kB.m)
I'nasmnwiti yuebdnwiii kopnyc (10219.0 xke.m.). Aopec: 355017 Cmaspononsvckuii kpati, 2 Cmagpo-
nosv, nep 3oomexuuyeckuti, ¢ keapmane 112.
OcHaienue: pabodyee MeCTO mpenojaBaTelis, padoune MecTa JUisi 00yJaromuxcs Ha 25 mocaaou-
HBIX MECT, HArJISTHBIC MOCOOMS, KOMIUIEKT XUMHUYCCKOU TIOCY/IbI, XHMUYECKUE PEAKTHBBI, BBI-
TSOKHOM 1mikad, MynbTuMenuitnoe obopymoBanue: IIK, mpoektop SoniVPL-CX76, yuebHo-
HaTJISIHBIC TIOCOOUS B BUC MPE3CHTAINM, TEMAaTHUECKHE TUIAKATHI, MOAKIIOUeHHE K ceTh «MH-
TEPHET», IOCTYII B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCUTETA, BbI-
XOJl B KOPIIOPATUBHYIO CETh YHUBEPCUTETA.

4.1.3. YueOHas1 ayquTopusi A NPOBeeHNs J1a00paTOPHBIX 3aHATHH
KaOuner ecrecTBeHHOHAYYHBIX AucHMIIMH (ayauTtopust Ne 36) (51,4 kB.m)
I'nasnwiii yueonwviii kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononvckuii kpai, 2 Cmagpo-
nonw, nep 3oomexuuueckuti, ¢ keapmane 112.
OcHamienue: pabouee MECTO IpernoaBares, padoure MecTa i oOyJaromuxcs Ha 25 nmocaod-
HBIX MECT, HAIJISAIHbIE MOCOOMS, KOMIUIEKT XMMHUYECKOW TOCY/bl, XUMUYECKHE PEaKTHBBI, BbI-
TSDKHOM mikad, MynpTHMenuitHoe obopymoBanme: ITK, mpoektop SoniVPL-CX76, ydeOHo-
HarJsIIHBIe TIOCOOMS B BUE TPE3CHTAINN, TEMAaTUYECKHE TUIAKaThl, MMOAKIIIOYeHnEe K ceTH «IH-
TEPHET», IOCTYH B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA, BbI-
XO/J] B KOPIIOPAaTUBHYIO CETh YHUBEPCUTETA

4.1.4. YueOHble ayIUTOPUH JJISI CAMOCTOSITEIbHON PaGoThI CTYIEHTOB
1. bubumnoreka, YNTAJIBLHBIN 3271 ¢ BBIX0A0M B ceTh UHTepHeT (mu1omaab — 177 KB.M)
I'nasuwiti yuednwiii kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononsckuii kpati, 2 Cmagpo-
nonv, nep 3oomexnuyeckuu, 8 keapmane 112.
OcHamienue: crenuanuzupoBaHHas MeoOens Ha 100 mocaiouHbIX MECT, EPCOHAIBHBIE KOMITBIO-
Tepsl — 25 WT., TEJIEBU30p — 1WT., npuHTEp — l1IT., IBETHOW NPUHTEP — |IIT., KOMMPOBAIBHBII
anmapar — lmr., ckanep — lmr.,Wi-Fi obopynoBanue, noakimoueHue k cetu «HTepHETY, 110-
CTYIl B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEY YHHUBEPCUTETA, BHIXOA B KOP-
MOPAaTUBHYIO CETh YHUBEPCUTETA.

2. YueOnas ayauropus Nel35 (momans — 47,7 KB.M)

Yuebnoe 30anue (7643.2 xe.m.). Aopec: 355017 Cmaspononvckuii kpai, 2. Cmaspononn, yi.
Mupa, 347

OcHarenue: creruann3upoBaHHas MeOenb Ha 25 MOCaJouHbIX MECT, MEPCOHATBHBIE KOMIIBIO-
Tepsl — 14 mrT., npoekrop Sanyo PLS-XU10 — 1 ., uaTepakTuBHas gocka SMART Board 690
— 1 wT., yaeGHO-HaTIsAqHBIE TOCOOMS B BUJE MPE3EHTAINM, MoIKIIoueHne K ceTh «HTepHeT»,
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UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHHUBEPCUTETA, BHIXOA B KOPIOPATHUBHYIO CETh YHHU-
BEPCUTETA.

4.1.5. YueOHast ayauTOpus JJIsl TPYNIOBbIX U MHAMBUAYAJIbHBIX KOHCYJIbTAIlHM

KaOuner ecrecTBeHHOHaYUYHBIX QucuMILINH (aynutopust Ne 36) (51,4 kB.M)

I nasnoiil yuebnwiti kopnyc (10219.0 xe.m.). Aopec: 355017 Cmaspononvckuii kpati, 2 Cmagpo-
nosv, nep 3oomexuuyeckuti, ¢ keapmare 112.

OcHamienue: padbodee MeCTo mpernoaBaress, paboune Mecta s 00yJaronMxcsiHa 25 mocaao4-
HBIX MECT, HArJISTHbIC MOCOOMS, KOMIUIEKT XUMHUYECKOU TOCY/IbI, XHMUYECKUE PEAKTHBBI, BBI-
TSOKHOM 1Kad, MynpruMeaniinoe obopymosanue: IIK, mpoektop SoniVPL-CX76, ydebHO-
HaTJISTHBIC TIOCOOUS B BUC MPE3SHTAIINI, TEMAaTHUECKUE TIAKATHI, TOJKIII0OUeHHEe K cetn «MH-
TEPHET», JIOCTYI B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA, BbI-
XOJI B KOPIIOPATUBHYIO CETh YHUBEPCHUTETA

4.1.6. YueOHas ayqiuTOPHUS JAJIS TEKYIIEero KOHTPOJISA M IPOMEKYTOYHOM aTTeCTAlluu
Ka0uner ecTecTBEeHHOHAYYHBIX AU CLUTIMH

I'nagmnwiti yuebnwiii kopnyc (10219.0 ke.m.). Aopec: 355017 Cmaspononsvckuii kpati, 2 Cmagpo-
nonv, nep 3oomexnuyeckui, 6 keapmaine 112.

OcHarenue: pabodee MeCTo IMpernojiaBaress, paboune Mecta i 00ydaroImuxcsina 25 nocanou-
HBIX MECT, HAIJISATHBIE MOCOOMS, KOMIUICKT XMMUYECKON MOCY/bl, XUMHUECKHE PEaKTHBBI, BbI-
TsDKHOM miKkad, mynbTuMenuitHoe oGopymoBanue: IIK, mpoektop SoniVPL-CX76, yueOHo-
HarJISIIHBIC TIOCOOMS B BUJIE TMPE3CHTAIMN, TEMAaTUYCCKHE TUIAKATHI, MOAKIII0YCHHE K ceTH «IH-
TEPHET», JIOCTYN B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA, BbI-
XOJI B KOPIIOPATUBHYIO CETh YHUBEPCHUTETA

4.2. UndopmanuonHoe odecrneyenne o0yueHust

ITepeyenns pexkoMeHayeMbIX y4eOHbIX M31aHuil, NHTepHeT-pecypcoB, 10NMOJTHHUTE/Ib-
HOM JINTEPATYpPbI

OcHOBHBIC HCTOYHHKH:

1. Epoxun, 0. M. Xumus nis npodeccuil U cneruaibHOCTEH TEXHUYECKOTO U €CTECTBEH-
HO-Hay4Horo npoduiei: yueonuk aius CITO / FO. M. Epoxun, U. b. KoBanesa. - 5-e u3n., ctep. -
Mocksa: Akanemus, 2018. - 496 c. - (IIpodeccuonanpHoe oopazoanue. ['p. DUPO).

JlonoTHUTE/IbHBIE HCTOYHUKH

1. 3BC «OPAMT»: Huxonbckuii, A. 5. Xumus : y4e6HUK U NPaKTHKYM JUIS CPEIHEro Tpodec-
cuoHanbHOTO 0oOpasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3j., mepepad. u gon. — Mocksa
: UsnarensctBo IOpaiit, 2020. — 507 ¢. — (IIpodeccuonanpHoe odpasosanue). — ISBN 978-5-534-
01209-5. — URL : https://urait.ru/bcode/452591

2. OBC «FOPAMT»: Ananutnueckas XUMHUs : ydeOHOE MOCOOHME JUIsl CPEeIHEro mpodecCHOHANb-
Horo oOpa3zoBanus / A. W. Anapues, I'. K. Jlyneuko, T. I1. Anexcanaposa, A. A. Kazakosa. — 2-¢ u3j.,
ucnp. u gon. — Mockga : MzparensctBo FOpaiit, 2020. — 107 c. — (IlpodeccronansHoe 00pazoBaHue).
— ISBN 978-5-534-07838-1. — URL : https://urait.ru/bcode/453609

3. 9BC «Znanium»: boromonosa, 1. B. Heopranuueckast xumus : yaebHoe mocobue / .B. bo-
romonioBa. - Mocksa : UIHOPA-M, 2020. - 336 c. : un. - (IIPO®Uns). - ISBN 978-5-98281-187-5. -
Tekcer : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1061490

4. IOBC «Jlanb»: AnekcanapoBa, J. A. Heopraamueckas xumus. TeopeTudeckne OCHOBHI U J1a0o-
paTOpHBIN NMPAaKTHKYM : yueOHuk / O. A. Anekcanaposa. — 3-¢ u3f., crep. — Cankr-IlerepOypr : JlaHs,
2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT : 37eKTpOHHBIN / JlaHb : 3JEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/130569

Cnucok JIMTepatrypsl BEpEH
Hupexrop Hb M. B. O6HoBeHCKas
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Humepuem-pecypcoi:

www.pvg.mk.ru (omummnuana «I[lokopu BopoObeBbI rOpsI»).
www.hemi.wallst.ru (O6pa3oBaTenbHbIN CaUT ISl IIKOJBHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTenbHBIi CAUT IS IIKOJBLHHUKOB).
www.chem.msu.su (DekTpoHHas OMOIUOTEKA TI0 XUMUH ).

WWWw.enauki.ru (uaTepHeT-usnanue i yaurteneit «kECTecTBeHHbIC HAYKHY).
www.1september.ru (meToaunueckas raszeta «IlepBoe CCHTAOPSY).
www.hvsh.ru (xypran «XUMHEsI B IIIKOJIEY).

WWW.hij.ru (xyprai «XuMHus ¥ )KH3HBY).

www.chemistry-chemists.com (s;1eKTpOHHBIH KypHAT «XUMUKH U XUMHUS»).

CoNoOA~WNE

4.3. Oco0eHHOCTH peaju3aluu NpeaMeTa J1Jisi HHBAJIWI0B M JIUI[ ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

B nensax nocrynnoctu nonydenust CIIO crynentamu ¢ OB3 YHuBepcurerom obecredn-
BaeTCs:

1) nns crynentos ¢ OB3 no 3penuro:

ajanTanus opUIHAIBHOTO caiiTa YHuBepcuteTa (WWW.Stgau.ru) B cetn MHTEpHET C yUe-
TOM OCOOBIX TOTPEOHOCTEH HMHBAJIHMIOB IO 3PEHHUIO C MPUBEIACHHEM HX K MEXKIYHAPOJIHOMY
CTaHJapTy AOCTYNHOCTH BeO-KoHTeHTa U BeO-cepBucoB (WCAG);

pa3MelleHe B JOCTYIHBIX JUIS CTYACHTOB, SBJISIOIINXCS CIENBIMU WX CIA00BUISIIUMH,
MeCTax W B aJanTHPOBAHHOU (opMme (C yueToM MX 0CcOObIX MOTpeOHOCTEl) CripaBOYHOM MHGOP-
MalUy O paCIUCaHMUM JIEKIUM, y4eOHbIX 3aHATUN (J10JKHA OBITh BBHIIOJHEHA KPYIHBIM (BbICOTA
NPONHCHBIX OyKB HE MeHee 7,5 cM) penbe(hHO-KOHTPACTHBIM HIPUGTOM (Ha OEITOM HITH KEITOM
¢done) u npoaydmupoBana mpudTom bpaiins),

IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIETO CTYJACHTY HEOOXOAUMYIO TOMOLIb;

o0ecrieyeHre BBIYCKAa albTEPHATHBHBIX (POPMATOB IMEYATHBIX MaTEpUANIOB (KPYMHBIH
mpUPT WK ayauodailiel);

o0ecrieyeHre JoCTyna CTYIEHTa, SIBISIFOIIETOCS CIIENbIM M HUCHOJB3YIOLIEro coOaKy-
MOBOJBIPS, K 3/aHHI0 YHUBEPCUTETA, PAclOjararollero MECTOM [UIsl pa3MelleHHus coOaku-
MOBOJIBIPSI B 4aChl 00OYyUYEHUS CaMOIo CTY/I€HTa,

2) nns crynentos ¢ OB3 mo ciyxy:

OyOnupoBaHHE 3BYKOBOM CrpaBOYHON HMH(pOpMAlMM O PACIUCAHUU YYEOHBIX 3aHATUH
BU3YalbHON (YCTaHOBKAa MOHUTOPOB C BO3MOKHOCTBIO TPAHCISIMU CYOTHUTPOB (MOHUTOPBI, UX
pa3Mephbl U KOJIMYECTBO HEOOXOIUMO ONPEIENSTh C YYETOM Pa3MEPOB OMEIEHU );

o0ecrnieueHre HaJIeKalMMU 3BYKOBBIMU CPE/ICTBAMU BOCIIPOM3BEICHUSI HH(POPMAIUY;

3) s CTYZAEHTOB, MMEIOLINX HApYyLIEHHUs ONOPHO-ABUIaTeIbHOIO anmnapara, MaTepualib-
HO-TEXHUYECKHUE YCIIOBHS TOJDKHBI 00eCeunBaTh BO3MOXKHOCTh OECIPEITCTBEHHOTO JOCTYIA B
yueOHbIe TOMEIIEHUS], CTOJIOBbIE, TyaJIeTHBIE U JIpYTHe MOMEIICHHUsT Y HUBEPCUTETA, a TaKXkKe UX
npeObIBaHUS B YKa3aHHBIX MMOMEIIEHHIX (HAJUYMe MaHIyCOB, IOPYYHEW, PACIIMPEHHBIX JIBEP-
HBIX MPOEMOB, JTU(PTOB, JTOKATHLHOE MOHMWKEHUE CTOEK-0aphepoB N0 BHICOTHI He Oonee 0,8 m;
HaJMYHE CTICIIUAIBHBIX KPECENT U IPYTUX MPUCTIOCOOICHUN ).

3.5. ObpazoBanue cryneHToB ¢ OB3 MoXkeT ObITh OPraHM30BaHO KaK COBMECTHO C JIpy-
TUMU CTYACHTAaMH, TaK ¥ B OTJAEIbHBIX KJjaccax, IpyInax WK B OTACIBHBIX ayIUTOPHIX YHH-
Bepcurera. HucneHHocTs ctyneHToB ¢ OB3 B yueOHoOI rpymnme ycranaBiuBaercs 10 15 yenoBex.

3.6. IIpu monyuenun CIIO crymentam ¢ OB3 GecriaTHO MPeAOCTaBISIOTCS CIICIIHATb-
HbIE YUeOHUKH U yueOHbIC TOCOOUs, MHAs ydeOHas TUTEpaTypa, a TAaKKEe YCIYTH CypaOTIEpPEeBO/I-
YHUKOB U TU(DIOCYPIOTIEPEBOJUNKOB.

3.7. C yderom ocoObIx moTpedHOCTEH cTyneHToB ¢ OB3 YHuBepcurerom obecreunBaet-
Csl IpeIoCTaBJIeHNE YUeOHBIX, JTEKIIMOHHBIX MAaTEpHAIIOB B AJIEKTPOHHOM BUJIE.
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5. KOHTPOJIb N OILEHKA PE3YJIbTATOB OCBOEHHA YYEBHOI'O

INPEIMETA VYIIB. 03Y «XUMMUSD»

KoHTponb U olieHKa pe3yibTaTOB OCBOCHUS Y4€OHOTO MPEIMETa OCYIIECTBISETCS Ipe-
MoJiaBaTesieM B MpoLiecce MPOBEICHUS YUeOHBIX 3aHATUN B (hopMe: YCTHOTO OIpoca, BHIMOJ-
HEHUS KOHTPOJIbHBIX PabOT, BHIMOJHEHUS TECTOBBIX 3aJaHUi, a TaKXKe MPOBEICHUsS MpoMe-
JKYTOUHOH arTecTanuu B popme nudQepeHnpoBaHHOTO 3a4eTa U SK3aMeHa

Pe3yabTarsl 00yyeHus

Kpurepum ouenkn

MeToabI OLIEeHKH

- c(hOpMHUPOBAHHOCTh
MPEICTABICHUNA O MECTE XH-
MMM B COBPEMEHHOW Hay4YHOU
KapTUHE MHpPA; TOHHUMaHHUE
poiu XUMUU B (POPMHUPOBAHHUH
Kpyrozopa ¥ (yHKIIHOHAIb-
HOM TIpaMOTHOCTU 4YeJIOBEKa
JUISL pEeIICHUs] TPAKTUYECKUX
3anauy;

- ¢(hOpMHPOBAHHOCTHL COO-
CTBEHHOW MO3UIMHU IO OTHO-
IEHUKD K XHUMHUYECKOW HH-
dbopmanuu, moiaydaemMon U3
pa3HBIX UCTOYHUKOB

- BJIaZICHHE OCHOBOIIOJIA-
raroUMU XUMUYECKUMH I10-
HATUAMU, TEOPUSAMH, 3aKOHA-
MH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE I10JIb30BAHUE XU-
MHYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOHU

- BJIaJIcHNE OCHOBHBIMHU

METOAaMU Hay4HOT'O M03Ha-
HUS,
UCTOJb3yeMbIMU B  XHMHHU:
HaOJIoieHNe, ONUCAaHue, W3-
MepeHHUe, SKCIIEPUMEHT; yMe-
HUEe o00pabaTeiBaTh, O0O0BAC-
HSTh PE3yJbTATHl TMPOBEICH-
HBIX ONBITOB U JI€JaTh BBIBO-
IbI; TOTOBHOCTH M CIIOCOO-
HOCTb IIPUMEHSATH METO/IbI TO-
3HAaHUS TIPH PEUICHUU TIpaK-
TUYECKHX 3a/1a4

- ¢(hOpMUPOBAHHOCTb yMe-
HUS 1aBaTh KOJUYECTBEHHBIE

OLICHKM U IPOBOAUTH pac-
4eTbl 10 XUMHUYECKuM (op-
MyJlaM U YpaBHEHUSIM;

Conepxanre U 00beM
puana, MOAJIekKAIIETO
BEpPKE, OIpeACIsIeTCs
rpamMMOi 1 y4eOHUKOM.
BrlsiBIIeHHE TIOJHOTHI, TPOY-
HOCTHU YCBOEHMsI 0Oyuarouu-
MUCSI TEOPUH M YMEHHUE MpH-
MEHSTH €€ Ha MPAKTUKE B 3Ha-
KOMBIX U HE3HAaKOMBIX CHUTYa-
LMSX.
VYuurteiBaeTcs MOKa3aHHbIE
CTyJICHTAMH 3HAHHS U YyMe-
Hus. OLleHKa 3aBUCUT  OT
HAIMYUS W Xapakrepa IIo-
IPEIIHOCTEH,  JOMYIIEHHBIX
obyuatonumucsa. Cpeau 1o-
rpenrHocTei BBIJICIISTFOTCS
OIIMOKHU U HETOYETEI.
Ommbkoi  cuMTaercss II0-
IPEIIHOCTh, €CIM OHa CBH/IE-
TEIBCTBYET O TOM, YTO CTY-
JICHT HE OBIIaJIe]] OCHOBHBIMHU
3HAHUSAMU U (WIN) YMEHUSIMU,
YKa3aHHBIMH B IIPOTpamMMe.
Hemoueramu cuurtaroTcs mo-
TPEIIHOCTH, KOTOPbIE HE MpHU-
BEIM K HCKAXEHUIO CMBICIIA
MOJTy4EHHOTO
OneHka oTBeTa ydamnierocs
Opy YCTHOM M NHCHbMEHHOM
OIpocax, MPOBOAMTCS IO TIsi-
THOAIIILHOU CHCTEME.
IIpenonaBatens MOXKeET
MOBBICUTH OTMETKY 3a pelle-
HUe OoJjiee CIOKHOM 3amadu
WJIA OTBET Ha 00JIee CIIOXKHBIN
BOIIPOC, TMPEJIOKEHHBIE CTY-
JIEHTY JOTOJHUTEIBHO IOCIIe
BBIIIOJIHEHUSI MM OCHOBHBIX
3aJaHuH.

MmaTe-
npo-
po-

OnepaTuBHBIA KOHTPOJIb:

- B YCTHOM MJIM IIUCBMEH-
HOM

dopme;

- TECTUPOBAHUE

OnepaTUBHBINA KOHTPOJIb!

- B YCTHOM WJIIM IIUCBMEH-
HOU

dopme;

- TECTUPOBAHUE;

- NMPOCMOTP U OIIEHKa OT-
4ETOB

[0 MPAKTUYECKUM 3aHATHU-
M U

nabopaToOpHBIM paboTam

OnepaTuBHBIN KOHTPOJIb:

- B YCTHOM WM NHCHBMEH-
HOM

opme;

- TECTUPOBAHUE;

- NMPOCMOTP U OIIEHKa OT-
4ETOB

[0 MPAKTUYECKUM 3aHSITU-
M U

nmabopaToOpHBIM paboTam

OnepaTUBHBIN KOHTPOJIb!

- B YCTHOW WJIM NMHCHMEH-
HOU

dopme;

- TECTUPOBAHUE;
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- BIAJCHHE TPaBHIAMHU
TEXHUKH O€30MacHOCTH TIpHU
UCTIOJIb30BAHUN  XUMHYECKUX
BEILIECTB

- MPOCMOTP U OIIEHKa OT-
4ETOB

[0 MPAKTUYECKUM 3aHATHU-
M U

JabopaToOpHBIM paboTam

Urtoroseii KOHTpPOJIb:
nuddepeHIMpOBaHHBIN
3ayer
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