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1 IACIIOPT PABOYEWM ITPOT'PAMMbBI YYEBHOM JUCIIUILIUHBI

11 O0JacTh NpMeHeHHs padoyeil NPOorpaMMsl

Pabouast mporpamMMa y4eOHON IUCIHMIUIUHBI SIBISETCS YacCThIO IMPOTPAMMEI MOJTOTOBKH
CIIEIUATTUCTOB cpenHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmemmanmpHocTn CIIO 13.02.11
TexHuuyeckass dKCIUTyaTaldss H OOCIYy)KMBAaHHE OSJEKTPHUYECKOTO U SICKTPOMEXAHHYECKOTO
obopynoBanus (1o oTpacisiM (YpoBEHb MOATOTOBKU 0a30BbIN).

1.2 Mecto y4eoOnoii aucuumiaudabl B crpykrype IIIICC3: 6a3oBas
AUCHUILINHA 00111e00pa30BaTeILHOTO IIUKJIA.

1.3 Hesn w 3agaum JUCHUILVIMHBI — TPe0OBaHMA K pe3yJbTaTam
OCBOEHMS THCIUNIUHBI:
B pesynbrare ocBoeHUs y4eOHON UCIUTIIMHBI 00y4JaIONTUIICS T0JDKEH YMeTh:

— OIEpUPOBATh CIEAYIOIIMMH XHUMHYECKUMU TIOHATHUSMU: BEIIECTBO, XUMHUYECKHI
JJIEeMEHT, aTOM, MOJEKyJa, OTHOCUTENIbHbIE AaTOMHas U MOJEKYyJspHas Macchl, HOH,
QIOTPONHSI, U30TOIBI, XUMUYECKasi CBS3b, JJIEKTPOOTPUIATEIHHOCTh, BaJICHTHOCTh, CTEICHb
OKHUCJICHHS, MOJb, MOJSIpHAas Macca, MOJSIpHBI 00BbeM ra3o00pa3HBbIX BEIIECTB, BEIIECTBA
MOJICKYJISIPHOTO M HEMOJIEKYJIIDHOTO CTPOCHHUS, PACTBOPBI, AJIEKTPOIUT W HEIIIEKTPOJIHUT,
JNEKTPONUTUYECKAs ~ JUCCOLMAIUS, OKHUCIUTENb U  BOCCTAHOBHUTEIb, OKHCIECHHUE U
BOCCTaHOBJICHHE, TEIUIOBOW 3(PQeKT peakuuu, CKOpOCTb XHMHUYECKOH peaKIHnH, KaTajmus,
XUMHYECKOE paBHOBECHE, YIJIEPOJIHBIM cKeneT, (YyHKIMOHANbHAS TPYINa, H30MEpHs,
TOMOJIOTHS;

— YCTaHaBJIMBaTh MNPUYMHHO-CIEJICTBEHHYIO CBS3b MEXAY COJCpXKAaHUEM 3aKOHOB
COXpaHEHMsI MacChl BEIIECTB M TOCTOSHCTBA COCTaBa BEIIECTB M HAMCAHUEM XHMHYECKHUX
bopMyI U ypaBHEHUI;

— YCTAHABJIMBaTh HBOJIIOLMOHHYIO CYIIHOCTb MEH[IENIEeBCKOM M  COBPEMEHHOM
dopmynupoBok nepuoguueckoro 3akona /[.M1.Menneneesa;

— OOBSCHATD (PU3UUECKUH CMBICI CHMBOJIMKH TIEPUOJMYECKON TaOIHMIBI XMMUYECKUX
sanemeHToB JI.M.MeHneneeBa (HOMEpOB »3JIEMEHTa, IEpPHOAA, TPYMIbl) U YCTaHABIMBATb
NPUYHHHO-CJICICTBEHHYIO CBSI3b MEX/Y CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH H3MEHEHUS
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX HMH BEILIECTB B EPUOJIaX U TPyIIax;

— YCTaHABJIMBATh 3aBUCHUMOCTHh CBOMCTB XHMHUYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yIoNIMX UX XUMHUYECKUX FIIEMEHTOB;

— OOBSCHATH  3aBHUCHUMOCTH CBOIMCTB BEWIECTB OT HUX COCTaBa U  CTPOCHHS
KPUCTANTMYECKUX PEIIETOK;

— WCTOJIB30BATh B YUEOHOU M MPO(heCcCHOHAIBHON NeATEIbHOCTH XUMUYECKHE TEPMIHBI
¥ CHMBOIIUKY,

— OTpa)kaTh COCTAaB OPTaHUYECKUX COCTMHEHUHN C MOMOIIBIO XUMUYECKHX (POPMYII;

— OTpa)kaTh XUMHUYECKHUE MPOLECCHI C TOMOIIBIO0 YPaBHEHUN XUMUUECKUX PEAKIIA;

— OOBSCHATDH CYIIHOCTh XUMUYECKHX MPOLIECCOB;

— YCTaHABIMBATh TPHU3HAKU OOMIETO W PA3JIUYHOTO B THIIOJOTUH PEAKIUN  JUIs
HEOPraHWYECKON U OpraHUYeCKON XUMMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUI C MOMOIIBIO METO/IA AJIEKTPOHHOI0 OajaHca;

— OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakui U MOJOKEHUS XUMHUYECKOTO
pPaBHOBECHSI OT Pa3IMYHBIX (PaKTOPOB;

— BBINIOJIHATh XHWMHUYECKUH SKCIIEPUMEHT B IIOJHOM COOTBETCTBUU C IIpaBHJIaMU
0€30MacHOCTH;



— HabmoaaTh, (PUKCUPOBATh M OIUCHIBATh PE3YJIbTAThl MPOBEACHHOTO XHMHYECKOTO
3KCHEPUMEHTA;

— MPOBOJIUTH CaMOCTOSATENBHBIN MOUCK XMMUYECKOH MH(OPMAIMK C HCIIOJIb30BaHHEM
pa3IMYHBIX HCTOYHUKOB (HAyYHO-TIONYJSPHBIX H3/1aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTepHeTa);

— UCHOJIb30BATh KOMITBIOTEPHBIX TEXHOJOTHHA At 00pabOTKU M Mepesauynd XUMHYECKOH
UH(OPMALIUH U €€ TPEICTABICHUS B pa3IMYHbIX (hopMax;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb MEXAY KAauye€CTBEHHOW M KOJIMYECTBEHHOW CTOPOHAMU
XUMHUYECKHX 00BEKTOB U MPOIIECCOB;

— pemath pacyeTHbIC 33J]a4i 110 XUMUYECKUM (OpMYIJIaM U YpaBHEHHSIM;

— OOBACHATh XMMHMUYECKHUE SBJICHMS, IPOUCXOJAIIME B IMpUPOAE, OBITY U Ha
IIPOU3BO/ICTBE;

— OIpeAeNATh BO3MOXHOCTH MPOTEKAHHUS XMMHYECKUX MPEBPALIEHUNA B Pa3IMYHBIX
YCIIOBUSIX;

— co0MI01aTh MpaBUiIa SKOJOTUYECKH TPAMOTHOTO MTOBECHHS B OKPYKaIOLIEH cpee;

— OLICHMBATh BIIMSHHE XUMHYECKOTO 3arps3HEHUs OKpYKaroled cpeibl Ha OpraHu3M
YeJIOBEKa U IPYTU€ KUBbIE OpPraHU3MBbI;

— coOmoaTh TpaBWJIa OC30MACHOTO OOpalleHUs ¢ TOPIOYUMH W TOKCUYHBIMHU
BEIIECTBAMH, JIA00OPATOPHBIM 000pyI0BaHUEM;

— MOATOTABIIMBATH PACTBOPHI 3aJaHHOW KOHIIEHTPAIIMH B OBITY M HA MIPOU3BOJICTBE;

— KPUTHUYECKHU OIICHUBATh JOCTOBEPHOCTh XMMHUECKON MH(OpMAINU, MOCTYMAaoMEeH U3
pPa3HbIX HICTOYHUKOB.

B pesynbprare ocBoeHHs y4eOHOM MUCIUILIMHBI O0yYarOIIMICS T0HKEH 3HATh:

— ONPEIENICHNs CIENYIOINX XUMHUUYECKUX MOHATHI: BEIECTBO, XUMHYECKUHA DJIEMEHT,
aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBIE AaTOMHAasi W MOJIEKYJISIpHas MaccChl, HOH, aJUIOTPOIHS,
M30TOIbI, XUMHUYECKasl CBA3b, JJIEKTPOOTPULATENBHOCTD, BAJIEHTHOCTH, CTENEHb OKHUCIIECHMS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BbEM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISIPHOIO
U HEMOJIEKYJSPHOIO CTPOEHUS, PACTBOPBI, AIEKTPOJIUT M HENIEKTPOJIUT, DIEKTPOIUTHUECKAS
JUCCOLIMAIUs, OKHCIUTENIb U BOCCTAHOBHUTENb, OKHMCIEHHE W BOCCTAHOBJICHHE, TEIIOBOM
3pPEeKT peakIuH, CKOPOCTh XHMHUYECKOH peakiuM, KaTajlu3, XHMHUYECKOe paBHOBECHE,
YIJIEpOAHbIN CKeNeT, QyHKIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

— 3aKOHBI COXPAHEHUSI MacChl BEIIECTB U ITOCTOSHCTBA COCTaBa BEIIECTB;

— XapaKTepUCTHKY 3JIEMEHTOB MaJblX M OOJBIIUX MEPHOAOB IO HX TOJO0KEHUIO B
ITepuonnueckoit cucreme J[.M.Menneneena;

— XapaKTepUCTUKY BaXKHEUIIMX THIOB XMMUYECKUX CBSI3€H M OTHOCUTEIBHOCTH 3TOU
TUIIOJIOTUH;

— OCHOBHBIE IIOJIOKEHUSI TEOPUH DJIEKTPOJIUTHUECKON AUCCOLUALMN U XapAKTEPUCTUKY
B CBETE 3TOI TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX COEAVNHEHUN;

— OCHOBHBIE MOJIOKEHHUS TEOPUH XMMHUYECKOTO CTPOEHHUSI OPTraHUYECKUX COEIUHEHUN U
XapaKTepUCTHKY B CBETE ATOW TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPraHMYECKHX COECTUHEHUII;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, NOJIYYEHHS U IPUMEHEHUS BaKHENIINX
metauioB (IA u Il A rpynmn, antoMuHus, ’Kejle3a 1 HEKOTOPBIX d-31eMEHTOB) U UX COCTUHEHUH;

— XapaKTepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHUS U MPUMEHEHUS BaXKHEUIINX
HemeraiioB (VIII A, VIIA, VIA rpynn, a takke azora u ¢ocdopa, yriepoga U KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUI;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOIYYEHHs] U IPUMEHEHUS BaXKHEHIINX
KJIACCOB YTJIEBOAOPOAOB (JIKAaHOB, IMKJIOAIKAHOB, aJIKEHOB, aJJKHHOB, apEHOB) U UX Hauboiee
3HAYUMBIX B HAPOJHOXO3SIMICTBEHHOM IUIAHE MPEICTABUTEIIEH;

— XapaKTEpUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, NOJIYYEHHS U IPUMEHEHUS BaKHENIINX
IpeCTaBUTENICH KIIAaCCOB OPraHUYECKUX COCAMHEHUI: METaHOJIa U ITAHOJIA, CIIOKHBIX 3(HUPOB,
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JKUPOB, MBUI, aIbJIeruaoB ((hopMambAeTUAOB U aleTalbAerHaa), KETOHOB (aIeToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIIOTBI), MOHOCAaxXxapuaoB (TJIIOKO3bI), JAHUCAXapUIOB
(caxapo3bl), MoNHMcaxapuaoB (KpaxMaia M IEJUTFOJIO3bI), aHWJINHA, AMHUHOKHUCIOT, OCIKOB,
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, KayuyKOB, IJIACTMACC;

— Ha3BaHMS OPTAaHMYECKUX M3YYEHHBIX BEIIECTB MO TPUBUAIBHON HIIM MEXKIyHAPOIHOM
HOMEHKJIAType;

— KJIacCU(UKAIMIO XUMUYECKUX PEAKIHUI 10 pa3IuYHBIM MPU3HAKAM: YHUCITY U COCTaBY
NPOJYKTOB M PEareHTOB, TEIUIOBOMY 3P QeKTy, HalpaBiIeHUIo, (aze, HAMUYMIO KaTaln3aTopa,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00pa3yIOLUX BEIECTBA;

— KJIacCU()MKALIMIO BEIIECTB H MPOIECCOB C TOUKU 3PEHUSI OKHCIICHUS-BOCCTAHOBIICHHUS.

OcBoeHue coaep:kanusi yueOHON AUCHUIUIMHBI «XUMHS» 00ECIEUMBACT JTOCTHKEHUE CTYJIEHTAMU
CIIEIYIOIIUX PE3yIbTAaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPJOCTU U YBAXEHHS K UCTOPUU U JTIOCTHXKEHUSM OTEYECTBEHHON XUMHUYECKOM
HAyKH; XUMUYECKH T'PaMOTHOE TOBEJCHUE B MPO(ECCHOHAIBLHON NEATSIHLHOCTH W B OBITY INpHU
o0pallleHuy ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUaIaMU U TIPOIECCAMH;

— TOTOBHOCTH K IPOJIOJKCHHIO 0Opa30BaHUs W TOBBINICHUS KBATU(UKANIUKA B M30paHHOU
po(hecCHOHANBHOM NIeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKMX KOMIIETEHIHI B
3TOM;

— YMEHHE HCMOJb30BaTh JOCTHIKEHHUS COBPEMEHHON XUMHUYECKOW HAYKH U XUMHUYECKHX
TEXHOJIOTMI I TIOBBINICHUS COOCTBCHHOTO HMHTEIUICKTYAIBHOTO Pa3BUTHS BBIOpaHHOM
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeIMeTHbIX:

— UCIHOJIb30BaHME PA3JIMYHBIX BHUJIOB IO3HABATENBHON JIEATENHHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX OmNepaluuid (IMOCTaHOBKM 3ajaud, (QOpMYJIMpOBaHUS TUIOTE3, aHaIW3a U
CUHTE3a, CpaBHEHUS, 0000IIECHNS, CHCTEeMaTHU3allu1, BBISBICHUS TPUUYUHHO-CIIEICTBEHHBIX CBS3EH,
MOMCKa aHaJIOroB, (pOPMYIMPOBAHUS BBIBOJOB) ISl PEIIEHUs MOCTABIEHHOW 3aJlauM, NPUMEHEHNE
OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOACHUSI, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUYEHUs] PA3IUYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTaJIKMBaThCs B MpodeccoHaIbHOU cdepe;

— UCIIOJIb30BAaHUE DPA3JIMYHBIX HCTOYHUKOB I TOJYYCHHS XUMHUYECKOW WH(MOpMAaIH,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH AJIsl TOCTHKEHUSI XOPOIIUX Pe3ylbTaToOB B MPOECCHOHATBHON
chepe;

NpeJIMeTHbIX:

— c(OpMHUPOBAHHOCTH TIPEACTABICHUI O MECTE XMMHUU B COBPEMEHHOW HAay4YHOW KapTHUHE
MUpa; TIOHUMaHUE POJM XUMHUU B (OpMHpPOBAHHM KPYyrozopa u (yHKIIHMOHATHHOW TPaMOTHOCTH
YyeJioBeKa I pellieHus] MPaKTUUEeCKUX 3ajay;

— BJIaJICHHE OCHOBOIMOJIATalOUMMUA XUMHUYECKUMH TMOHSTHSIMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMU METOJAMH HAyYHOTO TO3HAHUsS, HCIOJb3yeMbIMU B XUMHHU:
HaOJII0/IEHUEM, ONHMCAHMEM, H3MEPEHUEM, SKCIIEpUMEHTOM; yMeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEIEHHBIX OMBITOB U JIeJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSTH
METO/IbI TTIO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— c(hopMHPOBAHHOCTh YMEHHUS JJaBaTh KOJIMYECTBECHHBIE OLIEHKH U MTPOU3BOUTH PaCUETHI IO
XUMHUYECKUM (POpMyJIaM B YPaBHEHUSIM;

— BIIQJICHHE TIPABUIIAMU TEXHUKH 0€30MaCHOCTH MPH MCIOIH30BAaHIUH XUMHUUECKHUX BEIIECTB;

— c(hOpPMHPOBAHHOCTh COOCTBEHHOW MO3HUITUH 110 OTHOIICHHUIO K XUMUYECKON MH(OpMaInu,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

TexHHUK NOJDKEH 001a1aTh OOIMMU KOMIIETEHIUSAMU, BKIFOYAIOIUMH B ce0s1 CIIOCOOHOCTD:

OK 1 BreiGupath crmocoObl pemeHus 3anad  nOpodecCHOHATBHON  J1eATeNbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.



OK 2 Hcnonb3oBaTb COBpEMEHHBIE CpEACTBAa IIOMCKA, aHalW3a M HUHTEPIPETALUU
uHpopMaluu U WHGOPMALMOHHBIE TEXHOJOTUHU [UIsl BBIMOJHEHUS 3343y NpoQecCHOHANIbHON
JESTEIIBHOCTH.

OK 4 D¢ dexkTnBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOMaH/IE.

OK 5 OcymecTBidTh yCTHYIO U IUCBMEHHYIO KOMMYHMKAIUIO Ha TOCYIaPCTBEHHOM SI3bIKE
Poccutickoii @eneparuu ¢ y4eToM 0COOCHHOCTEH COIMaIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OKO6IIposiBIsATh Ipa)AaHCKO-NIATPUOTHUECKYIO IO3MIINIO0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEYECKUX LIEHHOCTEW, B TOM YHUCIIE C Y4ETOM
rapMOHM3allUM MEXHALMOHAWIBHBIX M MEXKPEJIUTHO3HbIX OTHOLIEHUH, NPUMEHATh CTaHAAPThI
AHTUKOPPYIIUOHHOTO MOBEICHUSI.

OK 7 ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CpeIbl, PecypcocOepekeHUI0, IPUMEHSITh
3HaHUA 00 W3MEHEHMM KJIMMaTa, MPUHIUIB OEpexIMBOrO IMPOU3BOJACTBA, A(PHEKTUBHO
JICCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

OK 9 [Ilonb3oBatrbes mpodeccHnoHaNbHON JOKyMEHTalMell Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATLIAHBI

Buna yueOHoii padoThI

O0BbeM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 39
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 39
B TOM YHUCIJIE:
JIEKITUHA 29
JabopaTopHbBIC PAOOTHI 10
MPAKTUYECKHUE 3aHATHS -
KOHTpOJIbHast paboTa -
CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero) -
[TpomexxyTounas arrectanus: B popme TudpepeHIIMpOBaHHOTO 3a4eTa 2cemecTp




2.1 TemaTnyeckuii IUVIaH U coieprKaHue Y4eOHOH TUCHUIVINHBI XHMHUS
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Pa3nes 1 O0mas 1 HeopraHu4eckasi XuMus 23 4.1p
Tema 1.1 Xumusi — HayKka 0 BelecTBax 2 3HaTh: OMNpEeAENeHUS XUMHUYECKUX IOHSITUH;
3aKOHBl  COXPAaHEHHsS  Macchl  BEIECTB U
IOCTOSTHCTBA COCTaBa BEIIECTB.
YMeTh: onepupoBaTh XUMUYECKMMH IOHATUSMU;
yCTaHABIMBATh TNPUYMHHO-CIIEJCTBEHHYIO CBS3b
MEXy COACPKAHUEM 3aKOHOB COXPAaHEHHS MacChl
BELIECTB M IIOCTOSHCTBA COCTaBa BEIIECTB U
HalMCaHUEeM XUMHUUYECKUX (OpMYyN M ypaBHEHUH;
Beenenue. Cocras BeuiectBa. M3mepenue HCIIOJIb30BaTh B y4yeOHOW M TIpohecCHOHATBHOU
1. BEILIECTBA. ATperaTHbIE COCTOSIHUS BEILIECTBA. 27 NEATEIIBHOCTH ~ XUMHMYeckue  TepmuHbl u | OK 24 1
CwMmecu BeliecTs. CUMBOJIMKY; pellaTh pacyeTHble 3aJayd [0
XUMUYECKMM  (opMyaaM U ypaBHEHUSM;
yCTaHaBIIMBaTh 3aBHUCHUMOCTh MEXy
KaueCTBEHHOM M KOJIMYECTBEHHOM CTOpPOHaMU
XUMHUYECKUX OOBEKTOB U IPOIIECCOB; OOBIACHATH
XUMHYECKHE SIBICHUS, IPOUCXOAIINE B IPUPOE,
OBITY U Ha NPOU3BOJCTBE; OOBSACHATH CYIIHOCTh
XUMHUYECKHX MPOIECCOB.
Tema 1.2 Ilepuoanyeckuii 3aK0H U NMePUOAUYECKAS 3HaTh: XapakTEPUCTUKY OJIEMEHTOB MaJbIX U
cucremMa xumu4ieckux diementos .M. Menneseesa. 2 OONBIINX MEPUOJOB IO UX IOJIOKEHHIO B
Crtpoenue aroma. nepuoanueckoit cucreme .M. Menaeneesa.
2. ‘ [lepuonnueckuii 3akon [[.V1. Menneneena. 27 VYMeTh: yCTaHaBJIMBATh sBONMIOLIMOHHYI0 | OK 2,4 1




Crpoenune atoma. CocTaBieHUE 3JIEKTPOHHBIX
KOH(UTypauii aTOMOB XMMUYECKUX HJICMEHTOB.

CYIIHOCTb  MEHJEJICEBCKOH M  COBPEMEHHOMH
¢dopmyaMpoBOK mnepuoauyeckoro 3akoHa JI.U.
MenneneeBa; OOBACHATh (DU3HYECKUI  CMBICI
CHUMBOJIMKH HEePUOIUIECKOI TaOJIHLIBI
xumuueckux osnemeHtoB J[.MI. MeHueneeBa u
yCTaHaBJIMBaTh HPUYMHHO-CIEJCTBEHHYIO CBS3b
MEXJy CTPOCHHEM aTroMa U 3aKOHOMEPHOCTSMHU
U3MEHEHUs CBOMCTB 3JIEMEHTOB U 00Opa30BaHHBIX
MU  BEIIECTB B II€pUOJax H  IpyIIax;
yCTaHaBJIUBATh 3aBUCUMOCTh CBOWCTB
XUMHYCCKUX BCHICCTB OT CTPOCHHUA AaTOMOB
0o0pa3ylolmMX MX  XMMHUYECKMX  DJIEMEHTOB;
OTpa)kaThb XHMHYECKHE TPOLECCHl C TOMOIIBIO
YPaBHEHMH XMMHUYECKHUX peakUHil; OOBSACHITH
CYITHOCTb XMMHUUYCCKHX IMTPOLECCOB.

Tema 1.3 CTpoeHnue Bemecrsa 2 3HaTh: XapakTepUCTUKY BaXHEHIIMX THUIIOB
[TonsaTre o0 xumu4uecko cBs3u. KoBasieHTHAs XUMUYECKHX CBSI3¢M M OTHOCUTEIBHOCTb JTOU
3 XUMHYECKas CBA3b. IOHHAs XUMHUYECKas CBA3b. THUIIOJIOTHH.

' MeranaecKkas XUMHYECKasl CBS3b. 271 YMeTh: 00BSCHITH 3aBUCUMOCThL CBOMCTB BemecTB | OK 2,4
Bonoponnas xumuueckas CBA3b. OT UX COCTaBa M CTPOEHUS KPUCTAIIIMYECKHUX
KommekcoobpazoBanue. PELIETOK.

Tema 1.4 /IncnepcHbie CHCTEMbI 2 3HaTh: KJIACCHU(HKALMIO JUCHEPCHBIX CUCTEM B
3aBUCUMOCTH  OT  arperarHoro  COCTOSIHUSA
JMCTIEPCUOHHOM Ccpeabl U JUCIEepCcHOM ¢a3bl, a
TaKkKe IO pa3Mepy UX YacTHI]; 3Ha4YeHHE
IlonsTHE O NUCIIEPCHBIX CUCTEMAX. 3HAUECHUE JUCIIEPCHBIX CUCTEMAaxX JKMBOM M  HEXHUBOU
4, JUCIIEPCHBIX CUCTEM KUBOU U HEXKUBOUN 21 MIPUPOJIE Y IPAKTUYECKOMN )KU3HU YEIIOBEKA. OK 24,5
IIPUPOJIE U IPAKTHUUECKOM KU3HU YEJIOBEKA. YMeTs: OIepupOBaTh CIIEYIOIUMU
XUMHYECKUMU TMOHATHSIMU: JucnepcHas ¢asa,
JMCIIEPCUOHHAsA  cpella, TIpyOOAMCIIEpCHBIE U
TOHKOJIUCIIEPCHBIE CUCTEMBI, KOATYJISIIIMSL.
Tema 1.5. Xumnueckne peakuuu 2 3HaTh: OMNpEACNEHUS XUMHUYECKUX IIOHATHUH;
5 Krnaccudukanys XuMHUECKUX peaKIHi. KJIacCCU(PUKALMIO  XUMHYECKUX  peakuuid 1o
' CKOpOCTh XMMHUYECKHX peakiuii. O0paTUMOCTb 21 pa3NUYHBIM  MpU3Hakam: wucay u  coctaBy | OK 2,4,6

XUMHUYECKHX peakuil. XMMHYECKOe

MPOJAYKTOB M PEareHToB, TEIUIOBOMY 3(ddexTy,
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paBHOBECHE.

HampaBleHUIO, (ase, HATMYMIO KaTaau3aropa,
WU3MCHCHHMIO CTENCHEH OKHCICHHUS 3JIEMEHTOB,
00pa3yromux BEIIeCTBA.

YMeTh: ONepupoBaTh XUMHUYCCKUMHU MOHITHSIMU;
06’L5ICHSITB CYIIHOCTb XHUMHYCCKUX IIPOLCCCOB;
OOBSCHITH 3aBHCUMOCTh CKOPOCTH XHMHYECKOU
PCaKkMu MU NOJOXKCHUA XUMHUYCCKOI'0O PAaBHOBCCHUA
oT Pa3IUYHBIX (bakTopoB; OTIPECIIATh
BO3MOXHOCTHU MMPOTCKAHUA XUMHWYCCKUX
HpEBpAICHU B Pa3IMYHBIX YCIOBHUSX; pelIaTh
pacyeTHbIC 3aJauu.

Tema 1.6. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX
COeIUHEHUH U UX CBOMCTBa

Oxcunsl. OcuoBanusa. Kucimorsl. Conu

2T

3HAaTb: OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COCIMHEHUN M MX XapakTEPUCTHKY: CBOMCTBA,
MOJy4YeHUE U MPUMEHEHHE; T€HETUUYECKYIO CBS3b
MEX]ly KJIacCaMy HEOPTaHUYECKUX COEMHEHU.

YMeTh: OTpakaTb XUMHMYECKHE IIPOLIECCHl €
IIOMOIIBIO YPaBHEHHM XUMHYECKHX PEaKLUM;
OOBSCHATh CYIIHOCTh XWMHUYECKUX IPOIIECCOB;
BBINIOJIHATh XUMHYECKUH 3KCIEPUMEHT B MOJIHOM
COOTBETCTBUM C MpaBUIaMU  O€30MaCHOCTH;
HaOmonaTh,  (QUKCUpPOBaTH M ONUCHIBATH
pe3yIbTaThl IIPOBEJIEHHOTO XUMHYECKOTO
JKCIIEPUMEHTa; cOO0aaTh MpaBuia 0€301acHOro
oOpamieHuss C TOpPIOYMMU U TOKCHUYHBIMHU
BEIIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.

OK 1,2,4

Tema 1.7. PacTBOpBI. Di1eKTPOIUTHYCCKAS
AUCCOLMALHSA.

[TonsTre o pactBopax. KoHnenTpanns
pacTBOpoB. Teopus 3JIEKTPOIUTHIECKON
Jucconyanyu. Jluccoumnanys BoIbl

7. Bonopoanslii nokaszarens. Cpea BOJHBIX
pacTBOPOB 3EKTPOIUTOB. Peakiinu oomeHa B
BOJHBIX pacTBOpax 3JIEKTPOIIUTOB. [ uaponns
KaKk 0OMEHHBII MpoIIecC.

2T

3HaTh: oNpeeIeHUs] XMMUUECKUX TOHATHIA;
OCHOBHBI€ TTOJIO)KEHUS TEOPUHU
3JIEKTPOJIUTAYECKON AUCCOLMALINU U
XapaKTEPUCTUKY B CBETE 3TOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.
YMeTh: onepupoBaTh XUMUYECKHUMU MOHSATHUAMM,;
pelarb pacyeTHblE 3aJayd M IMOATrOTaBIUBAThH
pacTBOpPHI 3aJJaHHON KOHIICHTpAIlMM B OBITY U Ha
MPOU3BOJACTBE; OTPAXKATH XUMUUYECKHUE IPOLECCHI
C TOMONIBIO YPAaBHEHUM XMMHUYECKUX PEAKIIHIA;

OK 2,4
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OOBICHATH CYIIHOCTb XHUMHYCCKUX IIPOLCCCOB;
BBIIIOJIHATh XMMHYCCKHI OKCIICPUMEHT B IIOJIHOM

COOTBCTCTBHUH C ImpaBUJIaMH 6G3OHaCHOCTI/I;
Ha6J'II-OI[aTB, (bHKCHpOBaTB n OIINChIBAThb
PE3YIbTAThI IMPOBCACHHOT'O XHUMHUYCCKOI'O

JKCIIEPUMEHTa; cOOII0aaTh MpaBuia 0€301acHOro
oOpaimieHuss € TOPIOYAMH ©  TOKCHUYHBIMHU
BEIIeCTBAMHU, J1a0OPaTOPHBIM 000PYJOBAHHUEM.

Tema 1.8. OxkucIUTEILHO-BOCCTAHOBUTEIbHbBIE 2 9 3HaTh: OMNpEACNECHUS XUMHUYECKUX IIOHATUH;
peakuuu KJIACCHU(PUKAIIMIO BEIIECTB U MPOIECCOB C TOYKHU
3pEHUsl OKUCIIEHUS-BOCCTAHOBJICHHUSI.
YMeTb: onepupoBaTh XUMHUECKUMH MOHATHIMU;
COCTABIIATh yPaBHEHUS PEAKIHHA C TIOMOIIBIO
METOJa d3JEKTPOHHOTO OanaHca; BBIIOIHATH
XUMHAYECKHHA OKCTIEPUMEHT B IIOJIHOM
8. OKUCIINTENIBHO-BOCCTAHOBUTEIJIbHBIE PEAKIINU.
2T COOTBETCTBMM C mpaBwiamu Oe3omacHocty; | OK 2,4,7
Mertona a5eKTpoHHOTO OaaHca.
HaOnromate,  (UKCHUpOBaTh M OIMKCHIBATH
pe3ynbTaThl MIPOBEICHHOTO XUMHYECKOT0
JKCIIEPUMEHTa; cOOI0aTh MpaBuia 0€301acHOro
oOpamieHuss C TOpPIOYMMU U TOKCHUYHBIMHU
BEIIECTBaMHU, Ja0OPATOPHBIM 000PYIOBAaHUEM.
Tema 1.9. Xumus 3J1eMEHTOB 7 41p 3HaTh: XapaKTEpUCTHKY COCTaBa, CTPOCHHS,
O6m1as xapaktepructuka MetaiioB. Oomue CBOWCTB, TOJIYYEHUS] U MPUMEHEHUS BAKHEHIINX
crnoco0bl oay4yeHus: MetamioB. Kopposus metauioB (la u Il a rpynm, amomunus, xenesa u
9. MetasuioB. lllenounsie u menoyHO3eMETbHBIE 1t HEKOTOpBIX d-aeMeHTOB) W uXx coenuHenuit; | OK 2,4
MeTaJuIbl AJTFOMUHHUNA U €0 COeMHEHUS. XapaKTepUCTUKY COCTaBa, CTPOEHMS, CBOICTB,
XKeneso u ero coeguHEeHHUS. MONy4YeHUss W TPUMEHEHHS  BaXHEWIINX
1kypc 2 cemecTp Hemeraios (VIII a, VIla, Vla rpynn, a Taxxke
OO6mras xapakTeprucTuka HemeTauoB. Bogopo. asora u ¢ocdopa, yriepoga U KPEMHHS,
10 bnaroponnsie rasel. I'anorensl. Cepa u ee o BOJIOPO/Ia) ¥ UX COCJMHEHHH. OK 2.4.5
' coenuHeHHs. A30T 1 pocdop. Yriepon u YMeTh: yCTaHaBIMBaTh 3aBHCUMOCTb CBOMCTB T
KPEMHHUI. XMMHUYECKHX BEIIECTB OT CTPOEHHUS aTOMOB
11 JlaboparopHas pabota Ne 1 [Tomyuenue u 21p oOpasyromux — Hx XHIXH/I‘IeCKHX BHGMeHTOBU; OK
" | cBOMCTBA HEMETAJIJIOB. UCIONB30BaTh B y4eOHOW M NPO(ECCHMOHANBHOM | 2 459
12. | JlabopatopHas pabota Ne 2 Crenupuyeckue 251p ACATCIIBHOCTH XUMHWYCCKUC TEPMUHBL U OK
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CBOMCTBa METAJJIOB. 3a4E€THOE 3aHITHE I10
o01eil 1 HeOpraHWYECKONH XUMUHU

CUMBOIIMKY; OTPa)KaTh XUMHUYECKUE IMPOIECCHI C
NOMOIIbIO YPaBHEHHM XUMHYECKHX PpEaKIIUi;
OOBSICHSIT CYITHOCTh XUMHUYECKHX IPOIIECCOB;
COCTaBJISTh ypPAaBHEHHUS pEaKUUuid C MOMOUIbIO
METOAa dJEKTPOHHOro OanaHca, TMPOBOAMTH
CaMOCTOSITENbHBIH MOMCK XUMHYECKON
nHDOpPMAIIMA C HCIOJIb30BAHUEM  Pa3IUYHBIX
UCTOYHUKOB  (HAYYHO-MIOMYJISIPHBIX — HM3JAaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,  PECYpCcoOB
UHTEPHETa);  HUCIOIB30BaTh  KOMIIBIOTEPHBIX
TEXHOJOTHH Jiii  0o0paboTKM W Tepenadu
XUMHYECKON MH(POpPMAIK U €€ MPEACTaBICHUs B
pasnuuHbIX  (opmax;  coOnroAaTh  MpaBWiIa
JKOJIOTHYECKH  TIPaMOTHOTO  TIOBEIEHUS B
OKpYy)Karolllell  cpele;  OLEHUBATh  BIUSHUE
XUMHYECKOTO 3arps3HEHHs] OKpY’Kalollel cpeibl
HAa OpraHW3M 4YeJOBeKa W JIPYyrHe JKUBBIC
OpTaHU3MBI; KPUTHYECKH OLICHUBATH
JIOCTOBEPHOCTh ~ XHMHYECKOW  HWH(OpMaIWH,
MOCTYMAIOIIEeH U3 Pa3HbIX UCTOYHHUKOB.

1,2,4,5

Pa3nea 2. Oprannyeckasi XMMHs 16 6a1p
Tema 2.1 OcHOBHBIC NOHATHSI OPrAHUYECKON XUMHUH 2 3HATh: OMNpPENEICHUS CIEAYIOIUX XUMHYECKHX
U TEOPHS CTPOECHUSI OPraHNYeCKUX COeIMHEeHM I MOHATHM: YIIIepOAHbINH CKeleT, (pyHKUHOHAJIbHAs
rpynmna, W30Mepus, TOMOJIOTHS; OCHOBHBIE
MOJIOXKEHUSI TEOPUM  XUMHUYECKOIO  CTPOEHHUS
IIpenmer oprannueckoit xumuu. Teopus OpPraHMYECKUX COCIUHEHHM M XapaKTEPUCTUKY B
CTPOECHUS OPTraHUYECKUX COeUHEHU A.M. CBETE€ 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
byrneposa. Knaccudukanus opraHnueckux OpPraHMYECKUX COESAUHEHUH.
13 coenHeHN. OCHOBBI HOMEHKJIATYPbI or YMers: ONEPHUPOBATH CIE/YIOUMH | . 24,9

OPraHUYECKHUX BEIIECTB. THUIIBI XUMHYECKUX
CBSI3€M B OPraHMYECKUX COCTUHECHUSX U
criocoObI ux pa3peiBa. Kimaccuduxanms peakuuii
B OPraHUYECKON XHUMUU.

XUMHUYECKUMU MOHITHIMM: YIIIEPOAHBINA CKEJNET,
(yHKIIMOHATIBHAS TPYIINA, U30MEPHs], TOMOJIOTHS;
UCIOJb30BaTh B Y4eOHONH M MpodeccHoHATbHON
NEeSATeIbHOCTH ~ XUMHYECKME  TEpPMHUHBI U
CHUMBOJIUKY; OTpakaTb COCTaB OpPraHMYECKHX
COETMHEHUI C TMOMOIIBI0 XMUMHUYECKUX (OPMYIT;
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yCTaHaBJIMBATh MPU3HAKU OOIIEro M pa3InyHOro B
TUTIOJIOTUM PEAKIMM Uil HEeOpraHu4yeckol u
OpraHUYECKOMN XUMUHY; MIPOBOJIUTH
CaMOCTOSITENbHBIH MOMCK XUMHYECKON
uHbOpMAIMM C HCIOJIB30BAaHHEM PAa3JIMYHBIX
UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX — HM3JAAHUM,
KOMITBIOTEPHBIX 0a3 JAHHBIX, pecypcoB
UHTEpHETa);  HWCIOIB30BaTh  KOMIIBIOTEPHBIX
TEXHOJIOTUH 11  00paboOTKM | mepenadu
XUMHYECKON MH(POpPMAIMK U €€ MPEACTaBICHUs B
pa3nuyHBIX POpMax; yCTAaHABIMBATh 3aBUCHMOCTb
MEXIYy  KayeCTBEHHOW M  KOJIWYECTBEHHOMN
CTOPOHAMH XHMHYECKHX OOBEKTOB M IMPOIECCOB;
pemiaTth pacyeTHble 3aJa4d MO0 XHUMHYECKUM
bopmynam u YpaBHEHUSIM; OOBSACHATH
XUMHYECKHE SIBICHUS, IPOUCXOAIINE B IPUPOJE,
ObITYy U Ha MPOU3BOJACTBE; COOJIIOJATh IpaBUIa
JKOJIOTHYECKH  TPaMOTHOTO  TOBEIEHUS B
OKpy)Karolllel  cpele;  OLEHUBATh  BIUSHUE
XUMHYECKOTO 3arps3HEHMsS] OKPYKAIOLIEH Cpelsl
Ha OpraHu3M 4eJoBeKa U JpYyrue KHUBBIE
OpPTraHU3MBI; KPUTHUYECKU OLICHUBATh
JIOCTOBEPHOCTh ~ XMMHYECKOW  HMH(OpMaIUH,
NOCTYNAIOIIEH U3 pa3HbIX UCTOYHHUKOB.

Tema 2.2 YraeBogopoabl. 'mapokcuiibHble

6 41p
cOe/IMHEHHUsI
Anxanbl. AnkeHsl. . Ankusbl. CTpoeHHe U
14. | xknaccudukanus cnupToB. [IpenenbHble 27
OJTHOATOMHBIE CITUPTHI. MHOTOATOMHBIE CITPTHI.
15.
Jlabopamopnas paboma Ne 3. YTIeBOIOPOIBI. 2m1p

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOCHUS,
CBOMCTB, MOJIYYEHHUS] M MPUMEHEHUS Ba)XKHEHIINX
KJIACCOB  YIJIEBOJOPOJOB  (AJIKAaHOB, AaJIKCHOB,
QJKMHOB) ® WX Haumboyiee 3HAYUMBIX B
HapOJTHOXO3SMCTBEHHOM IIJIaHE TPEICTaBUTEIICH,
Ha3BaHUs OPTraHWYECKUX M3YUYEHHBIX BEIECTB IO
TPUBHAIIBHON A0 MEXTyHApOTHOU
HOMEHKIIATYpE;

YMeTb: oTpaxaTh XUMHUYECKHE TMPOIECCHI C
MOMOIIIbI0 YPAaBHEHHM XUMHUYECKHX pPEaKLuid;
OOBSCHITh CYIIHOCTh XHUMHYECKHX TIPOIECCOB;

OK 2,4

OK
1,2,4,5,9
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BBITIONTHATh XUMHYECKHIA 3KCTICPUMEHT B TIOJTHOM
COOTBETCTBUM C TpaBWIaMU  O€30MaCHOCTH;
Habmogate,  (UKCHpPOBaTH W ONHCHIBATH
pe3yabTaThI MIPOBEICHHOTO XHUMHAYECKOTO
JKCIIEPUMEHTA;,  yCTAaHABIMBATh  3aBUCUMOCTH
MEXIy  KadyeCTBEHHOW W  KOJMYCCTBEHHOMH
CTOPOHAMU XHUMHUYECKUX OOBEKTOB W IMPOIIECCOB;
cobOmoiaTh mpaBujia 0€30mMacHOro0 OOpaIIeHus ¢
TOPIOYMMH W TOKCHYHBIMH  BEHICCTBAMH,
71a00paTOPHBIM 000PYIOBAaHHEM.

16.
Jlabopamopnas paboma Ne 4. CnupThI. 2n1p
Tema 2.4. Anbaernabl 1 KeTonbl. KapooHoBbie
8 27p
KHCJOTHI. YTIJeBoJAbl. AMUHOKHCJIOTHI. Beaku
[TonsTHE O KAPOOHUIILHBIX COCAMHEHUSX.
17. 2T
Anpnerunpl. KapO0OHOBBIE KUCITOTHI.
[Tonsitue 06 yrineBogax. MoHocaxapu/ibl.
18. Hucaxapunel. [Tonucaxapunst [lonstue 06 27
amMprHax. AMHHOKUCIOTEI. beakn
19. | Jlabopamopnas paboma Ne 5. AnbIerusl. o
KapOoHoBBIE KHCTOTHI. P
20 O00011IeHIE U CUCTEMATHU3AaIMsl 3HAHUN 110 o7

OpraHN4YeCKOM XUMHH

3HaTh: XapaKTEPUCTHKY COCTaBa, CTPOCHUS,
CBOMCTB, MOJyUYEHUSI M MPUMEHEHHS BaKHEHIIHNX

npeICcTaBUTENeH KJIACCOB OpraHUYeCKHX
COCIUHEHUI: METaHONa W JTaHOJa, CIOMXKHBIX
3¢upoB, KUPOB, MBLII, QJIBJICTHJIOB
(bopmanbaeruaon u areTaabJAeTuIa),
KapOOHOBBIX  KHCIOT  (YKCYCHOM  KHUCJOTBI),
MOHOCaXapHua0B (TJTIOKO3BI), JIcaxapHuioB
(caxapo3bl), moJucaxapuIoB  (Kpaxmajia WU

LIEJUTIONIO3b]); AHWJIMHA, AMHHOKHCIIOT, OEJIKOB,
HCKYCCTBEHHBIX M CHHTETHMYECKHUX BOJIOKOH,
Kay4yKOB, IIaCTMAcCC.

Ha3BaHus opraHM4ecKuX NU3y4EHHBIX BEIIECTB 110
TPUBUAIILHON WJIM MEXyHAPOIHOU
HOMEHKJIATYpE.

YMeTh: oTpaxkaTb XUMUYECKHUE IPOLECCHI C
IIOMOIIBK YPABHEHUN XUMHUYECKUX PEAKIIUL;
OOBSICHATB CYIIIHOCTh XMMUYECKUX MPOLIECCOB;
BBIITOJIHATh XUMUYECKUH SKCIIEPUMEHT B ITOJTHOM
COOTBETCTBHUH C MpaBUIaMU 0€30IaCHOCTH;
Ha0I110/1aTh, GUKCUPOBATH U ONKCHIBATH
pe3yabTaThl IPOBEAECHHOTO XUMUYECKOTO
JKCIEPUMEHTA; YCTaHABINBATh 3aBUCUMOCTb
MEXKy Ka4eCTBEHHON U KOJIMYECTBEHHOU
CTOPOHAMHU XMMHUYECKHUX 00BEKTOB U MPOIECCOB;

OK
1,2,4,7,9

OK 2,4

OK
2,4,7,9

OK 2,4,7
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coOuro1aTh npasuiia 0€301MacHOro o0paIeHus ¢
TOPIOYUMH M TOKCHYHBIMH BEILIECTBAMH,
71a00paTOpHBIM 000PYTOBAHHUEM.

39 (291+10ap)

* JIJ1 XapaKTepUCTHKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIB3YIOTCS CIISAYIONue 0003HAUYCHHUS:

1 — o3HaKOMUTEIBHBIN (Y3HABaHUE PAHEE U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIIIOJHEHUE ACATEIBHOCTH 110 00pasily, HHCTPYKLIUHU WU IO/ PYKOBOJICTBOM);
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JTUCHUILJIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYET HATMYUS: y4eOHOTO KaOuHEeTa
- XUMHUH.

O6opynoBanue y4eOHOr0 KaOMHeTa:

- MOCAJI0YHBIE MECTA M0 KOJIMUYECTBY 00YUarOIIUXCS;
- pabouee MecTO IpernoiaBaTers;

- KJIaCCHAsl JI0CKa,;

- HaISAHbIC TOCOOMS (TIJIaKAThI, CTCHIBI, KOJICKIIHNN ),
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHH.

- naboparopun XuMHU

Ob6opynoBanue 1a00paTOPUN:
- tabopaTopHasi ocyia 1 000py/I0BaHHUE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrniedenne o0yueHust

OCHOBHBIE HCTOYHUKHU:

1. AxmeroB, H. C. O6mas u Heopranuueckass Xxumus: yueOHuk Juig By3oB / H. C. Axmeros.
— 12-e m3x., crep. — Cankt-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekct:  anexktpoHHblid  //  JlaHb:  a1eKkTpoHHO-OMOIMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpece, N. A. Opranunueckas xumus: yaeOHoe nocobue ans cno / U. A. Ilpecc. — Cankr-
[TeTepOypr: Jlanb, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — Texkcrt: 31eKTpOHHBIH // JlaHb:
ANIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/154411.

JIOnOJTHUTEIbHBIE HCTOYHUKH:

3. Kupumios, B. B. Heopranuueckass xumus. TeopeTnueckue ocHOBBI: yueOHUK / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanb, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AIEKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOIMOTEe HAs cucTema. — URL:
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

KoHTpo/Ib M OLeHKa pe3yJbTaTOB OCBOCHUS YYEOHOM IUCILMILIMHBI OCYLIECTBISAETCS
npernojaBaTesieM B IPOLECCE MPOBEAECHUSA IPAKTUYECKMX U J1a0OpaTOpPHBIX 3aHATHUH,
TECTUPOBAHUS, a TAK)KE BBINOJHEHHs] OOYYaroLMMMCA WHAMBHUIYalbHbIX 33aJaHUH, IIPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

YMETh!

— OIEPUPOBaTh CICAYIOUIMMH XUMHYECKUMH TOHITHIMU:
BCILIECTBO, XUMHYECKHIl JJIEMEHT, aTOM, MOJCKyJa,
OTHOCHUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAsi MacChl, HOH,
AJUTOTPOITHS, U30TOIIBI, XUMHYECKast CBSI3b,
9NIEKTPOOTPUIATEIBHOCTb, ~ BaJEHTHOCTh,  CTCICHb
OKHCIICHHSI, MOJIb, MOJISIDHAsi Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKY/SIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AJICKTPOIUT H
HEYICKTPOJIUT,  DJICKTPOIUTUYECKAs  JUCCOLMUALMS,
OKHCIIHTEJb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIOBOH 3 dekT peakunu, CKOPOCTh
XAMHYECKOW  peaKiivy, KaTaJm3, XUMHYECKOE
paBHOBECHE, YIICPOMHBIH CKeneT, (YHKIHOHATIbHAsS
rpyIIa, K30MepHsi, TOMOJIOTHUSI;

- OIICHKa 3a BBIMIOJHEHUE W 3allUTy
MMPaKTUYECKUX U JIA0OPATOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OIICHKA 3a peIlCHHE 3a/1aY.

— YCTaHaBJIMBATb NPUYUHHO-CICACTBECHHYIO CBiA3b MCKIY
COJZCPKAHUEM 3aKOHOB COXpaHCHHA MACChl BCHICCTB U

- OLOCHKa 3a BBIIIOJIHCHUC U 3alUTy
J1a00PaTOPHBIX PadoT;

IIOCTOSHCTBA  COCTaBa  BEIUNECTB M  HAMMCAaHUEM | - OLICHKA 3a BBIIOJIHEHHE
XUMHYECKUX (POPMYIT U ypaBHEHHIA; VHJUBUIYaJbHBIX U TECTOBBIX 3aJaHUM;
- OIIEHKA 3a pelIeHue 3aa4.

— YCTaHaBIUBAaTh SBOJTIOIIMOHHYIO CYIITHOCTH | - OLICHKA 3a BBIIOJIHEHHE
MCH/IEJICEBCKOH M COBPEMEHHOW  (OPMYJMPOBOK | MHAMBUIYAIbHBIX U TECTOBBIX 3aaHUH,
nepuoaunyeckoro 3akona J1.11.Menneneena;

— 00BACHATH (mznueckuit CMBICHT CHMBOJIUKH | - OLICHKA 3a BBIIOJIHEHHE
NEPHOJUYECKON  TAOJMIBI XUMHYECKHUX  DJICMEHTOB | MHAMBUIYaIbHBIX U TECTOBBIX 3aaHUM,
J..MenneneeBa (HOMEpPOB  d3JeMEHTa, TIepHOJa, | - OLCHKA 3a PEIICHHUE 3a/1a4,

TPyNIbl) ¥ YCTAHOBIWBATh NPHUYNHHO-CIICCTBEHHYIO
CBSI3b MEXJY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSMH
MW3MEHEHHUS! CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX HMHU
BEILECTB B IEPUOJIAX U IPyIIax;

— YCTaHaBIWBaTh  3aBHUCHUMOCTh CBOWCTB  XHMHUYECKHX
BEIIECTB OT CTPOCHHWS AaTOMOB OOpa3yloIMHMX WX
XUMHYECKHX 3JIEMEHTOB;

- OIICHKa 3a BBIIIOJTHCHUEC
HWHIANBUAYAJIbHBIX U TECTOBBIX 3a):[aHI/If/’I.

— OOBSICHATH 3aBHCUMOCTH CBOICTB BC€IICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAIUIMYCCKUX PCHICTOK;,

- OLICHKa 3a BBITIOJTHCHUEC
WHIANBUAYAJIbHBIX U TECTOBBIX SaﬂaHHﬁ.

— HCTIONIB30BaTh B Y4eOHOM ®  TPOdecCHOHATHLHOU
JIESTENIbHOCTH XUMUYECKIE TEPMUHBI I CUMBOJIHKY

- OLOCHKa 3a BBIIIOJIHCHUE U 3allUuTy
J1abopaTOPHEIX PaboT;

- OIICHKA 3a BEITIOJTHEHUE
WHIANBUAYAJIbHBIX U TECTOBBIX SaIIaHI/Iﬁ;

- OIICHKA 32 pelleHHe 3a/1a4;

— OTpaXkaTh COCTaB OPraHMYECKUX COCTUHEHHH C TTOMOILBIO
XUMUYECKUX (HOpMYT;

- OIICHKa 3a BBINOJIHEHUE W 3allUTy
J1abopaTOPHEIX PaboT;

- OIIeHKa 3a BBITTOJTHEHHE
VHMBUTyAJILHBIX ¥ TECTOBBIX 3aJIaHUM;

18




Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHSl, YCBOCHHbIE 3HAHWS)

@®opMbI U METO/IbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

- OIICHKA 3a pCHICHUC 3a/1a4;

— OTpaXkaTh XMMHYECKHE TIPOIECCH C TIOMOIIBI0 YPaBHEHHH
XHMHYECKUX pPeaKiuii;

- OIICHKa 3a BBIMOJIHCHHE U 3allUTy
71a00PaTOPHBIX padoT;

- OLICHKA 3a BBITTOJTHCHHE
WHIMBUIYaJIbHBIX U TECTOBBIX 3a[aHUN;

— 0OBSICHATE CYIIHOCTb XUMUYCCKUX MPOLECCOB;

- OIIGHKA 3a BBIMOJHCHUE W 3aIIUTY
71a00PaTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
WHINBUIYATbHBIX U TECTOBBIX 33 JaHU.

— yCTaHAaBIUBATh TMPHU3HAKH OOIIET0 M PazIuyHOro B
THUINOJIOTUM  pEaKkUMd Ui HEOPraHUYEeCKOW U
OpraHUYECKON XUMUU;

- OLOCHKa 3a BBIIIOJIHCHUC U 3alUTy
mabopaToOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— COCTaBIIATh YpaBHEHHWS PEaKIUii C MOMOIIBI METOa

- OICHKa 3a BbIIIOJHEHUE W 3allUTy

AIIEKTPOHHOTO OallaHca; 1a00paTopHEIX PadoT;
- OLICHKa 3a BBIIIOJTHCHUEC
WHIMBHIYaJbHBIX U TECTOBBIX 3aJIaHHUI.
— OOBSACHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peakiuu | - OLIEHKa 3a BBITIOJTHEHHE

U TIOJIOKCHUSI XMMHYECKOTO PaBHOBECHUS OT Pa3IUYHBIX
(baxTopoB;

WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— BBINIOJIHATH XUMUYECKUHN OKCIICPUMCHT B
COOTBCTCTBUU C ITPpaBUIIAMU 6630HaCHOCTH;

IIOJTHOM

- OICHKa 3a BBIIOJHEHUE W 3alIUTy
MPaKTUYECKUX U 1a0OpaTOpHBIX padoT;
- OIIEHKa 3a BBITIOTHEHNE
VHAMBHUIyaJIbHBIX M TECTOBBIX 33JaHHUM.

- HaGJ’IIOILaTI), (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YyJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OIECHKa 3a BBINOJIHEHUE U 3aIIUTy
11abopaTOPHBIX padoT.

— yCTaHaBJIMBAaTb 3aBUCUMOCTb MCKIY KaueCTBCHHON W
KOJUYECTBEHHOMU CTOpOHaAMH XUMHUYCCKHUX 00BEKTOB U
mponueccoB;

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTY
1mabopaTOpPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHINBUTyalIbHBIX U TECTOBBIX 33aJJaHUH.

— pemarb pacueTHbIC 33Jaud N0 XUMHUYECKUM (hopMmysaM H
YPABHEHUSIM;

- OIIEHKa 3a BBHIMOJHEHHE H 3alIUTY
1mabopaTOPHBIX padoT;
- OLIEHKA 3a
WHIMBUIyalIbHBIX 33J[aHUH;

BBITIOJTHCHUEC

— OOBSCHATH XUMHUYECKUE SIBJICHUS,
mpupoac, 6LITy " Ha IPOU3BOACTBE;

OpoucCxXoadaImue B

- OLIEHKA 3a BBIMOJHEHHE M 3aIIUTY
nabopaTopHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WH/IMBUYaJIbHBIX U TECTOBBIX 3aJaHUH.

— ONpeneNniaTh BO3MOXHOCTH MPOTEKAHUS XMMHYECKMX | - OLEHKA 3a BBIMOJHCHHWE H 3allUTy
NpPEBpaLICHNH B Pa3IMYHBIX YCIOBHUSX; 71a00paTOpHBIX padoT;
- OIICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJIbHBIX U TECTOBBIX 3aJaHUH.
— coONO/aTh  MpaBWia  OKOJIOTHYECKH  TPAMOTHOrO | - OLIEHKA 3a BHIIOJIHEHHE JIabOpaTOPHBIX
MIOBEJICHUS B OKpPYIKaIOLIEN cpene; paoor;
— OLICHMBATh  BIMSHHE  XUMHUYECKOTO  3arps3HEHus | - OLIEHKa 3a BBITIOJTHEHHE

OKpY’)KarfoIel CpeApl Ha OpraHU3M 4YeJOBEeKa W IpYyThe
JKUBBIC OPTaHU3MEI;

WHWBUTyaJILHBIX ¥ TECTOBBIX 3aJIaHUM;
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— coOmromaTh  TpaBWia  Oe3omacHOro  oOpamieHws ¢
TOPIOYMMH U TOKCHYHBIMH BEIECTBAMHU, JIAOOPATOPHBIM
000pyIOBaHUEM;

- OICHKa 3a BBIMOJIHCHHE U 3allUTy
71a00PaTOPHBIX PadOT.

— MOATOTAaBIMBATh PAcTBOPHl 33JaHHOM KOHIEHTpAalMu B
OBITY U Ha IPOM3BOJICTBE;

- OIICHKA 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOpPHEIX PaboT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUTyaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

3HATB:

— ONpPENENIEHUsT  CIEAYIONMX  XWMHUYECKMX  TOHATHH: | - OICHKA 3a BBIIOJIHEHUE W 3allUTy
BEIIECTBO, XMUMHYECKHIl DJIEMEHT, aToOM, MOIEKya, | J7a00paTOpHBIX padorT,
OTHOCHUTEIIbHBIE aTOMHAs U MOJIEKYJISIpHAs MaccChl, HOH, | - OLICHKA 3a BBITIOJTHEHNE
aJTOTPOIIHA, M30TOIIBL, XUMHYECcKas CBS3b, | MHAMBUAYAIILHBIX U TECTOBBIX 3aaHUM,
3EKTPOOTPULIATEILHOCTb, BaJICHTHOCTb, CTETEHb

OKHUCIICHHSI, MOJIb, MOJISIDHAsi Macca, MOJSIPHBI 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKYJSIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AICKTPOIUT M
HEIICKTPOJIUT,  DJICKTPOIUTHUYECKAs  HCCOLHUALHS,
OKHCIIMTEJIb W BOCCTAHOBHUTENb,  OKHCICHHE U
BOCCTaHOBJIEHHUE, TEIOBOH 3 deKT peakunu, CKOPoCcTh
XAMHYECKOW  Peaxiluy, KaTaJms, XUMHYECKOE
paBHOBECHE, YIICPOMHbIH CKeneT, (YHKIHOHATIbHAsS
rpyIIa, U30Mepusi, FTOMOJIOTUS;

— 3aKOHbI COXPAaHCHHUA MAaCChl
cocCTaBa BC€IICCTB,

BC€OICCTB M IIOCTOSHCTBA

- OIIGHKa 3a BBHIMOJHEHHE H 3alIUTY
1mabopaTOPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHINBUIyalIbHBIX U TECTOBBIX 33JJaHUH;

— XapaKTePUCTHKY 3JIEMEHTOB MAaIlbIX U OOJBIINX ITEPUOJIOB
mo wx mnonoxeHnro B llepuomuyeckoir cucreme
JI.M1.Menneneena,

- OLICHKAa 3a BBIITOJITHCHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX SaHaHHﬁ;

— XapaKTEPUCTUKY BaXKHEUILMX TUIIOB XUMUUECKUX CBSI3EU U
OTHOCUTEJBLHOCTb 3TOM THUIIOJIOTHUY;

- OILICHKa 3a BBITTIOJTHCHUEC
WHIANBUAYAJIbHBIX U TECTOBBIX 3aI[aHPII>'I.

— OCHOBHBIC TIIOJIOXKCHUA TCOpI/II/I BHeKTPOHHTquCKOﬁ
JIUCCOLIMAIIMM U XapaKTePUCTUKY B CBETE 3TOM TEOPUHU
CBOfICTB OCHOBHBIX KJIaCCOB HeOpFaHI/IT-IeCKI/IX
COCIMHCHHIA;

- OLOCHKa 3a BBIIIOJIHCHUE U 3allUuTy
JabopaTOPHEIX PaboT;

- OIICHKA 3a BEITIOJTHEHUE
WHIMBUTyaJIbHBIX ¥ TECTOBBIX 3aJIaHUM;

— OCHOBHBIC IIOJIOKCHHSA TCEOPHUU XUMHYECKOTIO CTPOCHHA
OpraHUYECKUX COCOUHEHUN M XAPAaKTEPUCTUKY B CBETE
ATOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHMI;

- OIIEHKa 3a BBHIMOJIHEHHE W 3alIUTy
nabopaTopHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUTYalIbHBIX U TECTOBBIX 33JJaHUH.

— XapaKTepUCTHKY COCTaBa, CTPOEHUS, CBOWCTB, MOTYUYCHHS
U npuMeHeHns BakHedmux metauioB (IA u II A rpymnm,
ATFOMUHUS, JKeJie3a U HEKOTOPBIX d-2JIEMEHTOB) M UX
COCIUHCHUH;

- OIICHKa 3a BBITIIOJTHCHHUEC
HWHIANBUAYAJIBHBIX U TECTOBBIX 3a):[aHI/If/’I;

— XapaKTepUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOTYUCHHS
1 TpuMeHeHus BaxkHeHmmx HemetauoB (VIII A, VIIA,
VIA rpymm, a takke azora u ¢ocdopa, yriaepona u
KPEMHHSI, BOJOPO/JIa) U UX COCTUHECHHU;

- OIICHKa 3a BBIIIOJTHCHUC
WHANBUAYAJIbHBIX U TCCTOBBIX 3a):[aHPII>i;
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— XapaKTePUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOTYUYCHHS
U TIPUMCHCHHS BaXHCHWIIMX KJIACCOB YIJIEBOJOPOJIOB
(aNMKaHOB AJKEHOB, AJKWHOB) M WX HanOoJiee 3HAUNMBIX
B HApOJIHOXO35MCTBEHHOM IJIaHE MPEICTaBUTENEH;

- OIICHKa 3a BBIMIOJHEHUE W 3allUTy
J1abopaTOPHEIX PabdoT;

- OIICHKA 3a BBITTOJTHCHHE
WHMBUIYaJIbHBIX ¥ TECTOBBIX 33JIaHUM;

— XapaKTepUCTHKY COCTaBa, CTPOSHUS, CBOWCTB, MOTYUCHHS
W TPUMEHEHHUS BAXKHEHIIMX TMpelCTaBUTEIEH KIIacCoB
OpraHHYECKUX COCOUHEHHUI: MeTaHoJda U JTaHoJja,
CIOXHBIX ~ 3(QUPOB, KHUPOB, MBUI,  albACTHIOB
(bopmampaerumoB W amneTambleruaa),  KETOHOB
(arrerona), KapOOHOBBIX KHUCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaXapHioB (TJIFOKO3BI), JUCAaXapHIOB (caxapo3bl),
nmonucaxapuioB (Kpaxmalia W IEJUTIONO03bl), aHWINHA,

- OICHKa 3a BBIMOJIHCHHE U 3allUTy
71a00PaTOPHBIX padoT;

- OLICHKA 3a BBITTOJTHCHHE
WHIMBUIYaJIbHBIX U TECTOBBIX 3aaHUN;

AMHHOKHUCIJIOT, 6GJ'IKOB, HNCKYCCTBEHHBIX n
CUHTCTHYCCKHX BOJIOKOH, KAY4YYKOB, IIJIACTMACC,
— Ha3BaHUA OpPraHnvdcCKux HU3YYCHHBIX BCIICCTB mo | - OLCHKa 3a BBIIIOJHCHUC U 3alIUTy

TPUBUAJILHOW MIIM MEXIYHAPOJHON HOMEHKIIATYPE;

mabopaToOpHBIX padoT;
- OLICHKA 3a BBITIOJTHEHHE
WHJIUBUYAJIbHBIX U TECTOBBIX 3aJIaHMUII;

— KJIACCU(DUKALMIO XUMHYECKHX PEAKIUil MO pa3IuYHbIM
IpH3HAKaM: YHUCIY U COCTaBy MPOAYKTOB M PEarcHTOB,
TermoBoMy 3GQeKTy, HampaBleHHI0, (a3e, HaIUIHIO
KaTalu3aTopa, M3MCHCHUIO  CTCNeHEH  OKHCICHHS
3JIEMEHTOB, 00Pa3yHOIINX BEIIECTBA;

- OICHKa 3a BBIMOJHCHHEC U 3aIlUTy
J1a00PaTOPHBIX padoT;

- OIICHKa 3a BBIIIOJTHCHUC
WHIMBUIYaIbHBIX U TECTOBBIX 3aIaHUN;

- Knaccmbm(aumo BCHICCTB U IMPOLCCCOB C TOYKHU 3PCHHUA
OKHCJICHUA-BOCCTAHOBJICHUA.

- OIICHKA 3a BBIMOJIHCHHE U 3allUTy
J1a00PaTOPHBIX PadoT;

- OILICHKa 3a BBIIIOJTHCHUEC
WHIMBUIYaJbHBIX U TECTOBBIX 3a[aHUN;
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