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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUTLIAHBI
Xumus
1.1 Ob6aacth npuMeHeHUs padoyeil MPOorpaMmal

Pabouass mporpamma y4eOHOW IUCHHUIUIMHBI SIBIISICTCSI YACThEO MPOTPAMMBI ITOATOTOBKH
cnenuanucToB cpennero 3BeHa B coorBerctBuu ¢ PI'OC mo cmemmansHoctr CITO 09.02.07
«MH(OopMaIIMOHHBIE CHUCTEMBI H TPOTPAMMHUPOBAHUEY.

1.2 Mecro yuedHoii aucuumianasl B cTpykrype IIIICC3: 06a3oBas IuCHUILUIMHA
0011e00pa30BaTeIbLHOrO UKIIA.

1.3 Hean W 3agauyM JUCHUIUIMHBI — TPe0OBaHHUS K Ppe3yJbTaTaM OCBOCHUSA
AUCIHHUIJIMHBI:

Coneprxkanue nporpaMMbl «XHMHUS» HAIPABICHO HA JOCTUKEHUE CIEAYIOIINX LEei:

— (QopmupoBaHue y 00y4yarouMXcs yMEHHUs OLIEHHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHHUSA
JUTSL KaXKJ0TO YETI0BEKa;

— (opmupoBanme y o0ydaromuxcsi [EIOCTHOTO MPEACTABICHUS O MHUPE U POJIU XMUMHHU B
CO3JJaHUM COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUpA; YMEHUS OOBSICHATH OOBEKTHl U
IIPOLIECCHI OKPYKAIOIIEH NEUCTBUTENBHOCTH: IIPUPOJHOM, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, — UCHOJIb3Ysl 111 3TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE y 00YJaIOMUXCS YMEHHUIA pa3nudaTh (PaKThl U OLCHKH, CPAaBHUBATH OLIEHOYHBIE
BBIBO/Ibl, BUJIETh UX CBSA3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C ONPEICICHHOU CHUCTEMOU
[EHHOCTEH, (OPMYTUPOBATH U OOOCHOBBIBATH COOCTBCHHYIO TTO3UITHUIO;

— mnpuobpeTeHre O0OYYAIOIIMMUCSA OIbITa PA3HOOOPA3HOW JEATENbHOCTH, MO3HAHUS H
CaMOIIO3HAHUS; KJIIOUEBbIX HABBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JJIs Pa3IMYHbIX BHUJIOB
JESTENIbHOCTH (HaBBIKOB pELICHHs MpoOsieM, MPUHATHS pEIleHuH, MoKcKa, aHanu3a 1 o0paboTku
uH(popMalii, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEpPEHUH, COTPYJHUYECTBA, OE30MIaCHOTO
oOpalleHus C BelIeCTBaMU B IIOBCEIHEBHON KU3HN).

OcBoeHue cojepkaHusi y4eOHOW AUCHUIUIMHBI «XHUMHS» OO0eCredYnBaeT JIOCTH)KEHUE
CTYJEHTaMH CJIENYIOUINX PE3YJIbTAaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPJOCTU U YBaXEHHS K UCTOPUU U JTOCTHKEHUSAM OTE€YECTBEHHON XMMHYECKON
HayKH; XUMHUYECKH I'PaMOTHOE MOBEJIEHUE B MPO(EeCcCHOHATBHON NEeATENbHOCTH U B OBITY INpHU
0OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBaMH, MaTepuallaMi U IIpolieccaMi;

— TOTOBHOCTh K MPOJOJDKEHHIO 00pa30BaHUs U MOBBINICHUs KBalu(UKaUKU B U30paHHOU
npo¢eCcCHOHATIBHON EATEIbHOCTH U O0BbEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIETEHIUH B
3TOM;

— YMEHHE HCIOJIb30BaTh JOCTHKEHHS COBPEMEHHON XMMHYECKOW HAyKM M XMMHYECKUX
TEXHOJOTHI 7 TOBBILIEHHS] COOCTBEHHOI'O HHTEUIEKTYaJIbHOTO DPAa3BUTHUS  BbIOpaHHOMN
npodecCuOHAIBHOMN e TeTbHOCTH;

MeTanpeMeTHbIX:

— HCIHOJIb30BAaHUE PA3JINYHBIX BHJIOB II03HABATEIBLHOM JEATEIIBHOCTM W OCHOBHBIX
MHTEJJIEKTYaJbHBIX OMNepauuid (MOCTaHOBKHM 3agaud, (GOpPMYJIHMPOBAHUS TUIIOTE3, aHaiu3a u
CHHTE3a, CpaBHEHHUs, 0000IIEHHs, CUCTEMaTU3alliH, BBIIBICHUS IPUYMHHO-CIIECTBEHHBIX CBSA3EH,
MOKCKa aHaJIoroB, (pOPMyYIMPOBAHUS BBIBOJOB) JJIS PEIIEHUS MOCTABICHHON 3aJaul, IpUMEHEHUE
OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) Ul U3YUCHHs PAa3IMUHbIX
CTOPOH XHMHUYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B PO ecCHOHABLHOU cdepe;

— HCMOJb30BAaHUE PA3JIMYHBIX HMCTOYHHUKOB MJIS TMOJYYEHHMs] XUMHYECKOH HHpopmanuu,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH ISl TOCTHKEHUS! XOPOIIUX Pe3yabTaToB B MPO(heCcCHOHAIBHON
chepe;

NpeIMeTHbIX:



— c(OpMHUPOBAHHOCTh MPEACTABICHHN O MECTE XMMHU B COBPEMEHHOW HAyYHOW KapTHHE
MHUpa; MOHUMAaHHE POJIM XUMHU B (DOPMUPOBAHMM KPYyro3opa W (HYHKIMOHAIBHOW I'PaMOTHOCTH
yeJioBeKa JJIs pelleHus] MPaKTHUECKUX 3aay;

— BJIAACHHUC OCHOBOIIOJAratOmyMnu XUMHUYCCKUMU IMOHATHAMH, TCOPHUAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOIOTHUEH U CUMBOJIUKOM;

— BJIaACHHUC OCHOBHBIMH MCTOJAMM HAYYHOI'O I103HAHHA, HUCIHOJbB3YCMBIMHU B XHWMHU:
HaAOJII0/ICHUEM, OMHCAHMEM, H3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHE oOpaldaThiBaTh, OOBSICHATH
pE3yibTaThl MMPOBCACHHBIX OIIBITOB M ACJIAaTh BBIBOAbI; T'OTOBHOCTL U CHOCO6HOCTB IMPUMCHATH
METO/IbI TO3HAHUS IPU PELICHUH MPAKTUYECKUX 3a]1aY;

— ¢(hopMHPOBAHHOCTh YMEHHUS J1aBaTh KOJIUYECTBEHHBIE OLIEHKH U IMPOU3BOIUTH PACUETHI 1O
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;

— BJIaJICHHE NIPAaBUJIaMU TEXHUKH 0€30MaCHOCTH MPU UCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;

— chopMHUPOBAHHOCTH COOCTBEHHOM MMO3UIIMU 10 OTHOIICHUIO K XUMUYECKOW HMH(pOopMarmu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
O0s3aTes1bHAsA Ay IMTOPHAsA yueOHasA Harpy3Ka (Bcero) 78
B TOM 4HUCJIE:

nabopaTtopHbIe pabOTHI 20

IMPAKTUYCCKUE 3aHATUA -

KOHTpOJIbHAsA paboTa -

KYpCOBOM MPOEKT -

CamocrosiTesibHas padoTa odyuyarwinerocs (Bcero) -

[IpomexyrouHas aTTectanus: B popme nuddepeHIImpoBaHHOrO 3aueTa




2.1 TemaTn4yecKHii IVIAH U COAEPKAHUE YUeOHOM IMCIHUIIIMHBI XUMHSA

Ne HanmeHnoBaHue 3aHATHIA, 1a00paTOPHbIE U KoaudecTBo 4acoB TpeGoBanue Kk pe3yabTaTaM 0CBOECHUS Ypoge
3aHAT NMPaKTHYEeCKHe 3aHATHSA, CAMOCTONATEIbHAS padoTa = >R JUCIHHUILINHBI Hb
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1 Bsenenue 2 Lemnu, 3a7a4u u cnenuduka yueOHOH 1
TUCIIUILINHEL
Pazgen 1 O0mas u Heopranuyeckasi XumMusi 40 10
Tema 1.1 OcHoBHEIE HOHATHSA M 3aKOHBI XMMHH 4
2 OCHOBHBIE ITOHITUA XUMUHU 2 3HaTh: OMNpENETCHUs CIEAYIOIMMNX XUMHUYECKHUX 1
3 OCHOBHBIC 3aKOHBI XUMHH 2 IMOHSATHH: BEIIECTBO, XUMHUUCCKUU DJIIEMEHT, aTOM, 1

MOJICKYIJIA, OTHOCHUTCIIBHBIC aTOMHasd n
MOJICKYJIIpHasds MaccChbl, aJlJIOTPONUA, H3O0TOIIBI,
XUMHYECCKas CBA3b, BAJICHTHOCTH, MOJIb, MOJIApHAsA
macca, MOJ'IHpHHﬁ 00BeM F33006pa3HBIX BCIICCTB,
BCIICCTBA; 3aKOHBI COXPAHCHHUSA MAaCChbl BEIICCTB U
INOCTOAHCTBA COCTaBa BEUICCTB.

YMeTs: OoneprupoBaTh CICAYOMIUMHA XUMHUYCCKUMU
IHNOHATHUAMH. BCIICCTBO, XUMHYCCKHI 9JICMCHT,
aToM, MOJICKYJIa, OTHOCUTCIIBHBIC AaTOMHasA U
MOJICKYJIsIpHasd MaccChbl, HOH, AJUIOTpOIIHA,
HU30TOIIbI, XUMHNYCCKasd CBA3b, BAJICHTHOCTH, MOJIb,
MOJIApHasA Macca, MOJ'DIpHBIfI 00BeM Fa3006p33HBIX

BCIICCTB, YCTaHaBJIMBATb IMPUYIUHHO-
CJICACTBCHHYIO CBA3b MCKOY COJACpKaHNECM
3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB n

IIOCTOSIHCTBA COCTaBa BEUIECTB M HAIIMCAaHHUEM
XUMUYECKUX (POPMYIT U yPaBHEHMIA; UCIIOIB30BAThH




B yueOHOW M mpodecCHOHATBHOU AEATEIbHOCTU
XMMHYECKHE TEPMUHBI M CHMBOJHKY; pelarhb
pacyeTHbIC 33/1a4M 110 XMMHYECKUM (GOopMyiaM H

YpPaBHEHUSAM
pemaTh pacyeTHbIE 3aJlayd MO0 XUMHUYECKUM
bopmynam u YPaBHEHUSM; MIPOBOJUTH
CaMOCTOSITSIIbHBIHN MHOUCK XUMHYECKOU

uH(pOpMAllMM C UCHOJb30BAaHUEM  Pa3IMUHBIX
HMCTOYHHKOB  (HAy4YHO-TIOMYJSPHBIX  W3JaHUM,
KOMIBIOTEPHBIX 6a3 JTaHHBIX, pecypcoB
WuTepHera);  MCHOJB30BaTh  KOMIIBIOTEPHBIX
TEXHOJOTHI  Juisi  00paboOTKM ¥ Tepenadu
XUMHUYECKON MHPOpPMAIUU U €€ MPEACTaBICHUs B
pa3iauyHbIX (opMax; yCTaHABIMBATh 3aBUCUMOCTD
MEXKJYy  KAayeCTBEHHOM M  KOJHWYECTBEHHOMU
CTOPOHAMU XUMHYECKHX OOBEKTOB M MPOIECCOB;
OOBSICHATh XUMUUYECKHUE SIBJIICHUSI, TIPOUCXOISIIIHE
B IIpUpPO/IE, OBITY U Ha IPOU3BOJICTBE.

Tema 1

.2 Ilepnonnyecknii 3axon u Ilepuonnyeckas cucrema

xumuuyeckux djaemMenToB [[.U.MeHeeeBa u cTpoeHne aroma

4

Ilepuonuueckuii 3akon /[.M1.Menneneesa

5

Crpoenue atoma u Ilepnoanueckuii 3akoH
A N.Menneneera

3HaTh: XapaKTEPUCTUKY JJIEMEHTOB MallbIX H
OONBIIUX TMEPUOJOB IO HX TOJIOKEHUIO B
ITepuoanueckoit cucreme JI.M.Menaeneena.

YMeTb: yCTaHABIMBATH 3BOJIOLMOHHYIO CYIIHOCTD
MEH/IENIEEBCKOM M COBPEMEHHOW (OPMYITUPOBOK
MEPUONYECKOTO 3aKOHa JI.M1.Menneneena;
OOBSACHATh  (DU3MUYECKUH  CMBICT  CHUMBOJUKH
MEePUOINYECKON TaOIUIBI XUMHUYECKUX AJIEMEHTOB
J.11.MenneneeBa (HOMEpOB dJIEMEHTa, MEPHOA,

prHHBI) u YCTaHaBJIMBATb MMPUYIUHHO-
CICACTBCHHYIO CBA3b MECXKIAY CTPOCHHEM atoMa U
3aKOHOMCPHOCTIAMU HU3MCHCHUA CBOICTB

AJIEMEHTOB M O0Opa30BaHHBIX HMH BEIIECTB B
nepuoaax u rpynmnax; yCTaHaBIUBAaTh




3aBHCHUMOCTb CBOMCTB XHMMHYECKHUX BCIICCTB OT
CTPOCHHA aTOMOB 06pa3y10u11/1x X XHMHYCCKUX
3JICMCHTOB

Tema 1.3 CTpoeHue Bemecrsa 10 2
6 Honnast cBs3b 2 3HaTh: XapaKTEPUCTHUKYy BAXKHEHIIMX  THUIIOB 1
7 KoBanenTtHas cBs3b 2 XUMHYECKUX CBSI3€ W OTHOCUTEIBHOCTH 3TOH 1
8 Mertannuueckas cBa3b. Boopoanas cBs3b 2 THUIIOJIOTUH. 1
9 JIMcIIepCHBIE CHCTEMBI 2 YMeTh: 00BACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB 1
10 | JIabopartopHas pabora 1 JlucniepcHbIC CUCTEMBI 2 2JIP OT UX COCTaBa M CTPOCHUA KPUCTAITTHICCKUX 2
PEIIETOK; BBINOJHATh XUMUYECKUN SKCTIEPUMEHT
B IIOJIHOM  COOTBETCTBHM C  IpaBUJIAMHU
Oe3omacHocTH; HaOmoOIaTh, (PUKCHUpOBaTH U
OTHCHIBATh PE3yNbTaThI IPOBEJICHHOTO
XUMHUYECKOTO IKCIIEPUMEHTA; COOII0IaTh TpaBuiIa
Oe3omacHOro oOpalieHuss C TOpPIOYUMH U
TOKCUYHBIMU BEIIECTBaMH, 1a00pPaTOPHBIM
000pyIOBaHWEM;  TOJTOTABIMBAaTH  PACTBOPHI
3aJJaHHOM  KOHIIEHTpaluu B OBITY W Ha
MIPOU3BOJICTBE; KPUTUYECKH OLIEHUBATh
JIOCTOBEPHOCTh ~ XHMHYECKOW  HMH(OpMAIUH,
MOCTYMAIOUIEH U3 Pa3HbIX UCTOYHUKOB
Tema 14 Bona.  PacrtBopsbl. DJIeKTPOJTUTHYECKAS 6 4
AUCCONMALMSA
11 | Boga. PacTBopbl. DneKTpoauTHUECKas TUCCOLUALINS 2 3HaTh: OCHOBHbIE MOJIOKEHUS TEOpUU 1
12,13 | JTaboparopHas pabota 2. [IpuroroBneHue pacTsopa 4 4]IP AIEKTPOJINTUIECKON JMICCOLIUAIITT u 2

3aJJaHHOM KOHICHTpaluu

XapaKTePUCTHKY B CBETE€ JTOW TEOPUU CBOWCTB
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX COCIUHECHHIA;
ONpeAeIeHUs CIAEAYIOIUX XUMUYECKUX MOHSITHIA:
AJIEKTPOOTPHIIATEILHOCTh, BaJICHTHOCTh, CTEICHb
OKHCIICHHsI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH
o0beM  ra3o00pa3HBIX  BEIIECTB,  BEIIECTBA
MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS,
pPacTBOPHI.

YMCTB . OGBHCH}ITB CyIJ_IHOCTL XUMHNUYCCKHUX




MIPOLECCOB; BBIIIOJIHATH XUMHYECKHAHN
SKCIEPUMEHT B  MOJHOM  COOTBETCTBHM  C
MpaBuIaMu 0€30I1aCHOCTH; HaOJII01aTh,
(buKCHpPOBATH u OITHCHIBATh pe3yJIbTaThl
MPOBEJICHHOTO  XMMHUYECKOTO  AKCIEPUMEHTA;
MPOBOJUTH CAMOCTOATEIbHBIA TOUCK XUMHYECKON
uH(pOpMAllUM C UCHOJIB30BAaHUEM  PA3THYHBIX
HMCTOYHHKOB  (HAyYHO-TIOMYJSPHBIX  M3JaHUH,
KOMIBIOTEPHBIX 6a3 JIAHHBIX, pecypcoB
WNurtepnera); HCMOJIB30BaTh  KOMITBIOTEPHBIX
TEXHOJIOTHMH i1 00pabOTKM UM Tepenayu
XUMHYECKON MH(POPMAIUU U €€ MPEJCTABICHUS B
pa3nnyHbIX (opMax; yCTaHABIMBATh 3aBUCUMOCTD
MEXIy  KaueCTBEHHOM UM  KOJIMYECTBEHHOU
CTOpPOHAMHU XUMUYECKUX OOBEKTOB U MPOIIECCOB

Tema 1.5 Knaccudukanusi HeOpraHu4ecKuX coeTMHeHUH U nX 8 4
CBOMCTBA
14 | KucnoTsl 1 uX cCBOMCTBA 2 YMeTb: oOTpaxkaTb XHMMHUYECKHE MPOLECCHl C 1
15 OcHoBaHU4 1 uX cBolicTtBa. CONM U UX CBOUCTBA 2 IIOMOILIBIO YPaBHEHUM XHMHUYECKUX pPEaKLMil; 1
16, 17 | JlaboparopHas pabota 3 CBOMCTBa KJIaCCOB 4 4J1P OOBSCHATL CYIIHOCTh XUMHYECKHUX TIPOLECCOB; 2
HEOPraHWYECKUX COeTUHEHU BBIMIOJIHATh XMUMHUYECKHIN SKCIEPUMEHT B MOJHOM
COOTBETCTBUM C TMpaBWIaMH O€30MacHOCTH;
HaOmogaTh,  (UKCHpOBaTH U OINMKCHIBATH
pe3ynbTaThl MIPOBEAEHHOTO XUMHUYECKOTO
OKCIIEPUMEHTA; TMPOBOJAWTH  CAMOCTOSTEIHHBIN
TTOUCK XUMUYECKON uH(popmarun c
HCIOJIb30BaHUEM Pa3IUYHBIX HMCTOYHHUKOB
(HAyYHO-TIONYJISIPHBIX M3JJaHUH, KOMIBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHETA); NCIIOIB30BATh
KOMITBIOTEPHBIX TEXHOJOTHH Juis 00paboTKu u
nepegadyd  XMMHUYECKOW HWHpoOpManuum © €€
MIPEJICTABICHUS B Pa3IMYHbIX (hopmax
Tema 1.6 Xumuyeckune peakuuu 4

10




18

Knaccudukanus XuMHIECKUX peakinuii

19

OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHEIC pC€aKnun

3HaTh: KIacCU(PUKAMIO XUMHUUECKUX PEAKIUNA 10
pa3IMYHBIM  IpPU3HAKaM: 4YUCIy M  COCTaBy
MPOJAYKTOB M PEareHTOB, TEIUIOBOMY 3(deKTy,
HampaBiIeHUIO, (¢a3e, HAIMYUIO KaTalu3aTopa,
U3MEHEHUIO CTENEHEH OKHUCIICHHS 3JIEMEHTOB,
o0pa3yronx BEILIECTBA, KJIaccU(UKAITUIO
BELIECTB U MIPOLIECCOB C TOUKHU 3PEHUSI OKHUCICHMSI-
BOCCTaHOBJICHUSI.

YMeTh: oTpaxaTb XHMMHUYECKHE IIPOLECCHl C
MIOMOIIBPI0 YPaBHEHUH XHMHUYECKUX PEaKIU;
YCTaHaBIMBATh NMPU3HAKU OOILEr0 U Pa3IN4HOTO B
TUMOJIOTUM PEaKLUHM 11 HEOPraHWYECKOW U
OpPraHWYEeCKOM XHMHUH; COCTaBJIATh YpPaBHEHUS
peakuuii ¢ MOMOLIBI0 METOJla 3JIEKTPOHHOTO
OanmaHca; OOBSCHATH 3aBHUCHUMOCTb  CKOpPOCTHU
XUMHUYECKON PeaKlMK U MOJIOKEHUS XUMHUECKOTO
paBHOBECHSI OT Pa3INYHBIX PaKTOPOB

Tema 1

.7 MeTa/ls1bl H HEMETAJLIbI

20

MeTtaibl

21

Hewmeraiel

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHMS,
CBOMCTB, IOJYYEHUS M NPUMEHEHHUS BaKHEHUIIUX
metauioB (IA u I A rpynmn, antoMuHus, xenesa) u
UX  COEIMHEHUH; XapaKTepUCTHKy  COCTaBa,
CTpPOEHHS, CBOMCTB, MOJY4YEHHMs] M HPUMEHEHUs
BakHenmux HemertaoB (VIII A, VIIA, VIA
rpynm, a Takxke azora u ¢docdopa, yriepoma u
KpEMHUS, BOJIOPO/Ia) U UX COEAUHEHUN

Pa3pen

2 Oprannveckasi XMMHA

42

10

Tema 2.1 OCHOBHBbIE NIOHATHS OPraHUYECKOH XUMHMHU U TEOPUS

CTPOEHHSI OPraHUYeCKUX COeTUHEeHUIt
22 | IlpenMeT opraHMYecKON XUMUHU
23 Knaccudukanus opraHuuecKux COeqMHEHUMA

3HaTh: OMNpENENICHUs CIEIYIOINUX XUMUYECKUX
MOHATHUI: YITIEPOAHBIM CKeneT, (pyHKIUOHAIbHAs
rpymnmna, U30MepHUsl, TOMOJIOTHS.

VMeTh: yCTaHaBIMBAaTh MPU3HAKU OOLIEro H

11




pPas3jindIHoro B THUITOJIOTUH peaKuHﬁ JJIs
HCOpFaHquCKOfI n OpFaHquCKOﬁ XUMHNHN

Tema 2

.2 ¥Y1J1eB0oI0pO/IbI U UX MPHUPOJIHbIE HCTOYHUKH

10

24

AJTKaHbI

25

AJKEHEI. AJIKUHBI

26

[TpupoaHbIE HICTOYHUKH YTIEBOL0POIOB

27,28

JlaGopaTopHas pabota 4 YTieBog0poabl

BININIDN

4J1P

3HaTh: XapaKTEpUCTUKY COCTaBa, CTPOCHMUS,
CBOMCTB, IMOJYYEHUS U NMPUMEHEHHUS Ba)KHEUIIUX
KJIaCCOB YIIIEBOAOPOIOB (anmkaHOB,
[UKJIOAJIKAHOB, aJIKEHOB, aJIKUHOB, apE€HOB) U X
HaubOosee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM
IJIAHE TPEACTABUTENCH; Ha3BaHUA OPTraHUYECKUX
M3YYEHHBIX BEUIECTB [0 TPUBUAIBHOM WU
MEXIYHAPOJAHOU  HOMEHKIIAType;  OCHOBHBIE
MOJIO)KEHUS TEOPUM  XMMHYECKOTO  CTPOCHUS
OPraHWYECKUX COCIUHEHUW M XapaKTEPUCTHKY B
CBETE ATOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIUHECHUM.

YMers: OTpaXkaTb  COCTaB  OPraHUYECKUX
COCIMHEHUN C TMOMOINIbI0 XUMHUYECKHX (HOpMYIT;
OTpakaTb XHMHYECKHE IIPOLECCHl C IOMOILIBIO
YpPaBHEHUN XHMMHYECKUX PEaKLHMi; BBIIOIHATh
XUMUYECKUM SKCHEPUMEHT B MOJTHOM
COOTBETCTBUU C TpaBUIaMH  O€30MaCHOCTH;
Ha0JI0/1aTh, (¢buKcUpoBaTh W OINHUCHIBATh
pe3yJIbTaThI MPOBEICHHOTO XUMHYECKOTO
JKCIIEPUMEHTA; TMPOBOAWTH  CAMOCTOSATEIbHBIN
TTOUCK XUMUYECKON uHpopmarun c
HCIOJIb30BaHUEM Pa3IUYHBIX HMCTOYHHUKOB
(HAyYHO-TIONYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX
0a3 maHHBIX, pecypcoB VHTepHETA); UCTIOIB30BAThH
KOMITBIOTEPHBIX TEXHOJOTHH i 00paboTKu U
nepeaadyd  XMMHUYECKOW HHPOpMalMM H €€
MIPEACTABJICHUS B PA3IMYHBIX opMax

W R Rk e

Tema 2.3 Kucsaopoacoaep:xaniue opraHn4ecKue coeAUHECHNs

16

29 |

Crnuptsl. Oenon

3HaTh: XapaKTEpPUCTUKY COCTaBa, CTPOEHMS,
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30

Anpaeruasl

31

Kap6oHoBbIE KHCITIOTHI

32

CrnosxHble 3(UpBI U )KUPBI

33

YrineBoanl

34

JlabopaTopHas pabora 5 CriupTsI

2J]IP

35

JlaboparopHast pabota 6 KapOoHOBBIE KUCTOTHI

2J]IP

36

JlaGopaTopHas padota 7 YTIeBOIbI

NININININININ

2JIP

CBOMCTB, IIOJIY4Y€HUS U NPUMEHEHUS BaKHEHUIIUX
npeJicTaBuTeNen KJIaCCOB OpraHNYeCcKHUX
COCIMHEHUI: MeTaHOJa U JTaHOja, CIOKHBIX
3¢upoB, KHUPOB, MBLJI, aJbJIETU/I0B
(bopManpaernioB W aneTagbJeruaa), KETOHOB
(ameTona), KapOOHOBBIX  KHUCIOT  (YKCYCHOH
KHCJIOTBI), MOHOCaxapu/0B (TroKo03b1),
JUcaxapuioB (caxapo3bl), MOJINCAaXapHUI0B
(kpaxmana u LEJUTIOJIO3bI); Ha3BaHUsA
OpraHUYeCcKUX W3Y4YEHHBIX BELIECTB 1o
TPUBHUAIBLHOU 150305 MEXAYHApOIHOU
HOMEHKJIAType; OCHOBHBIE IIOJIOXKEHUS TEOpUU
XUMHUYECKOTO CTpOCHHS OpraHNYeCKHUX
COCITMHEHUN M XapaKTEepUCTUKY B CBETE ATOU
TEOpUH CBONCTB OCHOBHBIX KJIaCCOB
OpPraHUYECKUX COCTUHEHHM.

YMeTp:  oTpaxkaTb  COCTaB  OPraHUYECKUX
COEIMHEHUN C TOMOIIbI0 XMMHMUYECKUX (OPMYIIL;
OTpakaTb XUMHYECKHE IIPOLIECCHl C IOMOUIBIO
YpaBHEHUW XMMHYECKUX pEaKluid; OOBIACHITH
XUMHUYECKUE SIBJICHMSI, IPOUCXOAIINE B IPUPOJE,
ObITYy W Ha  TPOM3BOJACTBE;  OIpPENENATh
BO3MOXKHOCTH MPOTEKaHUs XUMHUYECKHUX
IIPEBPALCHUM B pa3IMYHBIX YCIIOBUSIX;
coOnrofaTh MpaBuja SKOJIOTHYECKH TI'PaMOTHOTO
MOBE/ICHUSA B OKpYXKalolled cpesie; OLIEeHUBATh
BIIMSTHUE XUMUYECKOTO 3arpsi3HEHUS OKpYXKaroIleH
Cpellbl Ha OpraHU3M YeJlOBeKa U JIpyrHe >KHUBbIE
OpraHu3Mbl, coOMI0aTh IpaBHia OE€30MacHOro
oOpalieHuss ¢ TOPIOYMMH M TOKCHYHBIMU
BellecTBaMH, J1a00paTOPHBIM 000PYIOBaHHEM

NN N R PR

Tema 2.4 AzoTconep:kamme OpraHu4ecKue coeJMHEeHM.
IHonumepsl

37

‘ AMUHEBI

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHHS,
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CBOMCTB, IIOJIY4Y€HUS U NPUMEHEHUS BaKHEHUIIUX
IIpeICTaBUTENEH KJIACCOB OpPraHMYeCKHUX
COCJMHEHUHN: AaHWJIMHA, AMUHOKHCIOT, O€JKOB,
HUCKYCCTBEHHBIX W CHHTETHYECKMX BOJIOKOH,
Kay4yKOB, IUIaCTMAacC, Ha3BaHUS OPraHUYECKUX
U3Y4YEHHBIX BEUIECTB 110 TPUBUAIBHOM WU
MEXIYHAPOJAHOM  HOMEHKIIAType;  OCHOBHBIC
IIOJIOKEHUS TEOPUU  XHMHUYECKOIO  CTPOCHHUSA
OPraHNYECKUX COCIUHEHHUHW M XapaKTEPUCTHKY B
CBETE ATOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
OpPraHMYECKUX COCIUHEHUM.

YMerb:  oTpaxaTb  COCTaB  OpPraHUYECKHUX
COEJMHEHUHN C IMOMOUIbI0 XUMHUYECKUX (popmyi;
OOBSICHATh XUMHUECKUE SIBJICHUS, TPOUCXOSALINE
B MIPHUPOJIE, OBITY U Ha MPOU3BOJICTBE; ONPENEIIATH
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKHUX
IIpEBpAICHUI B Ppa3JInYHBIX YCIIOBHSIX;
coOnrofaTh MpaBuia 3KOJIOTMYECKH T'PAMOTHOTO
MOBEJCHUS B OKPYXKAIOUIEH CpeAe; OLEHUBATH
BIIMSIHUE XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH
cpenbl Ha OpPraHMu3M YeJIOBEKa U JIPYrue >KUBBIC
OpraHu3Mbl, coOMI0aTh IpaBHia OE€30MacHOro
oOpallleHuss C TOPIOUYMMHU U  TOKCHUYHBIMHU
BEIIIECTBaMH, J1a0OPaTOpPHbIM 000py10BaHUEM

38 | AMHUHOKHCIIOTHI 2
39 | benkwu. [Tonmumeps. [Imactmacchbr 2
Bcero: 78 (581+20u1p)

* 171 XapaKTepUCTHKU YPOBHSI OCBOCHUSI yUeOHOTO MaTepHalia UCIOIb3YIOTCS CIeAYIOLe 0003HAUEHUS:
1 — o3HakOMUTENbHBIN (y3HABaHUE paHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2 — peTpPOyKTHBHEIH (BBITOIHEHHUE ACATEIHHOCTH TI0 00pa3ily, MHCTPYKIIMH WIIH TI0J] PyKOBOJICTBOM);

3 — NPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIITOJHEHHUE ACATEIbHOCTH, pellieHUe MTPOOJIEMHBIX 3aj1a4).
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3. YCJIOBUS PEAJIMBAIIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeOoBanus K MAaTepHAJIBbHO-TEXHHYECKOMY 00ecle4YeHU 0
Peanunzanus nporpaMmsel AUCHUIUIMHBI TpeOYeT HANUYMS: yueOHOro kabuHera
- Xumuu.

O6opynoBanue yaeOHOTo KabUHeTA!

- I0CAI0OYHBIC MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO Mpero/1aBaTeis;

- KJIaccHasl JI0CKa,

- HarJIsIHBIC TTOCOOUS (TIIaKaThI, CTEH IbI, KOJUICKIIUH );
- KOMIUIEKT y4eOHO-METOAMYECKOM JOKYMEHTAIUH.

- naboparopuu XuMuu

Ob6opynoBanue 1abopaTopuu:
- 1abopatopHas ocya u 000pyI0BaHNUE;
- XMMUYECKHE PEAKTHBBI.

TexHuueckue cpencTBa 00ydeHus:
- MyJbTUMEIa 000PYyI0BaHNE

3.2. UndopmanuonHoe odecnieyenne o0ydeHust

OCHOBHBIE HCTOYHHKHU:
1. Epoxun }0.M., KoBanesa U.b. Xumus ans npodeccuii u crienuaabHOCTeH TEXHUIECKOTO H
€CTeCTBEHHOHAYYHOTO Mpoduiieil: yueOHUK I CTyl. YUpexXaeHUH cpell. npod. oOpa3oBanus — 3-€
u3., ctep. — M.: U3natensckuii neHTp «Axagemus», 2015. — 448c.

JlonoHUTEbHBIE UICTOYHUKH:

2. I'abpuensan O.C., JIpicoBa I'.I'. Xumus: TecTsl, 3a1a4l ¥ yIpaXHEHUs : ydel. mocodue Juist
CTYI. yupexaeHuil cpen. npod. odbpazoBanus. — M.: U3natensckuii neHtp «Axaaemus», 2014. —
336c.

3. Epoxun FO.M. Xumus: 3amaun U ynpakHeHUs : yde0. mocoOue Ui CTYA. yUpexkIeHH
cpen. mpod. odpazoBanus. — 3-€ U3M., crep. — M.: U3narenbckuit neHTp «Akamemus», 2014. — 228c.

4. Mapmankua, M.®. Xumus: yueoHoe nocooue / M.®. Mapmankun, U.C. I'puropss, 1.H.
KoBaneB; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @eneparuu, PenepaabHoe
roCy/1lapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUYPEKJEHHE BBICIIEro MpodeccrnoHalbHOTO
oOpaszoBanus «CeBepo-Kapkasckuil ¢enepanbHblii yHuBepcuteT». - Craponons: CKDY, 2015. -
228 c.: wun. - bubmmorp.: c. 220.; To xe [Onexrponuslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457440

5. Xumus u xu3Hb - XX Bek: Hayxkallpecc

HNuTepHeT-pecypcebl:
6. http://www.chem.msu.su (DnekTpoHHast GHOIMOTEKA IO XUMHH)
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHMS Y4YEOHOM MHUCHUUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUA W JIa0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKKe BBINOJHEHUA OOYYalOIIMMHUCA WHIMBUIYaJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA)

@DopMbI U METObI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4YeHH sl

YMETb:

— OIICpHUpPOBAThH CIACAYIOIMUMU XUMUUYCCKUMHU TMOHATUIMU:

BEIIECTBO, XWMHUYECKHI JIIEMEHT, aToOM, MOJIEKYyIa,
OTHOCHUTENFHBIE aTOMHAas M MOIIEKYJISIpHas MacChl, HWOH,
aJUTOTPOITHSA, H30TOIIHI, XUMHYCCKas CBSI3b,
3JIEKTPOOTPHUIIATEILHOCT, BaJICHTHOCTD, CTEIICHb

OKHUCJICHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIH 00beM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOIO U
HEMOJIEKYJIIDHOTO CTPOEHHSI, PACTBOPBI, JJIEKTPOJIUT U
HE3JIEKTPOJIUT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEIb u BOCCTaHOBUTEIb, OKHCIIEHUE u

BOCCTaHOBJIGHHE, TEIUIOBOH 3((}EKT peakiuuu, CKOPOCTh
XUMHYECKOIl peaKluH, Karajiu3, XHMHYECKOE pPaBHOBECHE,
YIIIEPOHBIA CKeNeT, (pyHKIHOHAIbHAS TPYIIa, H30MepHs,
TOMOJIOTHSI;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
n1a00paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJTHEHHE
HHAUBUAYATBHBIX U TECTOBBIX 3a/IaHUH;

- OIICHKA 3a pelIeHHUe 3a/1a4.

— YCTaHaBIMBAaTh NPUYUHHO-CIECICTBEHHYIO CBSI3b MEXIY
COJIep)KaHUEM 3aKOHOB COXPAaHEHHUS Macchl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIECTB M HAIMMCAHHEM XHMHUYECKHX
(dbopMyI1 1 ypaBHEHUH;

- OICHKa 3a BbIIIOJJHCHUC HW 3allduTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHAWNBUAYAJIbHBIX U TECTOBBIX 3a}:[aHPII7[;

- OLICHKA 3a pelIeHNe 3a/1a4.

— YCTaHaBJIMBATh SBOJIOIMOHHYIO CYIIHOCTB | ~ OLICHKa 3a BBITITOJIHCHUC

MEHIEIIEEBCKOU u COBPEMEHHOMI GopMynupoBok | HHAUBHIYAIbHBIX U TCCTOBBIX 3a/laHUM;

nepuoanyeckoro 3akona J1.11.Menneneena; - OLICHKA 32 BBIIIOJIHCHHE BHEAYUTOPHOM
CaMOCTOSITEIIbHOM PadOTHI.

— OOBACHATH (huzrueckuit CMBICJI CUMBOJIHUKHA | - OLICHKa 3a BBIIIOJTHEHHE

MEPUOUYECKON Ta0JIHIIBI XAMHUYECKHAX 57€MEHTOB | MHIMBHIYaIbHbIX M TECTOBBIX 3a/[aHHUI,

JA.M.MenneneeBa (HOMEpOB 3JIeMEHTA, MIEPHOAA, TPYIIIbI) U
YCTAHOBJIMBATh TMPUYUHHO-CIICACTBEHHYIO CBSI3b MEXIY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOWCTB
3JICMCHTOB U O6p330BaHHBIX MMHU BEIIECTB B IEpHOAaX U
rpyIax;

- OIICHKA 3a pellicHHe 3a/1a4;
- OIICHKA 3a BBIMIOJIHEHUE BHEAYIUTOPHOU
CaMOCTOSITEILHON PabOThI.

— yCTaHaBJIMBATb 3aBHCUMOCTbH CBOMCTB XHUMHUYCCKHUX
BEIIECTB OT CTPOCHUA aTOMOB o6pa3y}0mp1x X XUHMHWYCCKHX
OJICMCHTOB;

- OIICHKa 3a BBITIOJTHCHUEC
WHAUBUAYAJIbHBIX U TCCTOBBIX 3a,[[aHPII7L

— OOBSACHATH 3aBUCHUMOCThH CBOMCTB BC€IICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBITIOJTHCHUEC
WHIAUBUAYAJIBHBIX U TECTOBBIX 3a)IaHI/II71.

— UCTONB30BaTh B  y4yeOHOH ¥ mpodecCHOHANBHON
JIeSATENIbHOCTH XUMUYECKIE TEPMUHBI 1 CUMBOJIHKY

- OIIGHKa 3a BBHINOJIHEHHE W 3alIHuTy
71a0opaTopHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
WH/IMBUIYAITbHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 32 peIIeHUE 33/1a4;

- OIICHKA 32 BBIIIOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI M MeTOABI KOHTPOJISA U
OLIeHKH pe3yJbTATOB 00y4eHus!

— OTpa)xaTh COCTaB OPTaHUYCCKHUX COCJAMHEHUH C TIOMOIILIO
XUMHYECKUX (PopMyIT;

- OIIGHKa 3a BBHIMOJIHEHHE | 3allIHuTy
n1ab0paTOPHBIX PadoT;

- OLICHKa 3a BBITIOJTHCHHE
WHIVBH/IYaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a pelleHue 3a/1a4;

- OIICHKA 32 BBITIOJIHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PabOTHI.

— OTpa)kaTb XMMHUYECKHUE MPOIECCH C TOMOIIBI0 yPaBHEHHH
XUMUYECKUX PEaKIUi;

- OLEHKa 3a BBHIOJHEHHE M 3alIUTy
nmabopaTOpHBIX PadoT;

- OLICHKA 3a BBITIOJTHEHHE
WHAWBUAYAITBHBIX U TECTOBBIX 3aJlaHH,

- OLICHKA 3a pellIeHHe 3a/1a4;

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETTHHON PabOTHI.

— OOBSICHATH CYIIHOCTh XUMHUYECKUX ITPOLECCOB,

- OIlEHKAa 3a BBHIMOJIHEHWE | 3alHTY
71a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIUBHYAJIbHbBIX U TECTOBBIX 3a/IlaHUH.

— YCTaHaBJIMBAaTb MPU3HAKN O6I]_[€FO U Pas3sjindyHoro B
TUIOJIOTUU PEaKUUHA JJIs HEOPraHUYECKOM M OpraHHYeCKOU
XUMUU;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
1a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUC
WHIUBHIyaJbHbBIX H TECTOBBIX 3a/IaHHH;

- OIICHKA 3a pelIeHHUe 3a/1a4.

— COCTaBIIITh ypaBHEHHs pEAKIMH C TOMOIIBI0 MeTona
AIIEKTPOHHOTO OalraHca;

- OICHKAa 3a BBIIIOJHCHUC HW 3alluTy
1a00paTOPHBIX PadoT;

- OIlEHKA 3a BBIIIOJTHEHHE
MHAVBUAYAIBHBIX U TECTOBBIX 33JJaHUM.
— OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pEeaKiud | - OIICHKa 3a BBIIIOJIHCHUC

U TOJIOKEHHS XMMHYECKOrO PaBHOBECHS OT Pa3IMYHBIX
(bakTopoB;

WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 3a PELICHUE 3a/1a4;

- OLICHKA 3a BBHINOJIHEHUE BHEAYIUTOPHOM
CaMOCTOSITeTTLHON PabOTHI.

— BBIIIOJIHATH XUMHYSCKAHN OKCIICPUMCHT B
COOTBCTCTBUU C IIPpaBUIIAMU 6630HaCHOCTH;

IIOJIHOM

- OIEHKa 3a BBIIOJIHEHHE W 3alIUTY
NPaKTUIECKUX U 1abopaTopHBIX PadoT;
- OLICHKA 3a BBITTOJIHEHHE
HWHAWBUAYAIBHBIX U TECTOBBIX 3aJaHHH.

- Ha6J'IIOI[aTL, (1)I/IKCI/IpOBaTI: U OIHCBIBAaTh PE3YJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OIEHKa 3a BBIIOJIHEHHE W 3alIUTY
NPaKTUIECKUX U TabopaTopHBIX padoT.

— MNPOBOJUTH CaMOCTOSTEIIbHBII IIOUCK XUMHYECKOH
I/IH(i)OpMaIII/II/I C HCIOJIB30BaAHUEM pa3JINYHbIX HWCTOYHHUKOB

- OIICHKA 32 BBITIOJIHEHNE BHEAYIMTOPHOU
CaMOCTOSITEIbHOM PabOTHI.

(HayYHO-TIONMYJISIPHBIX ~ WM3/aHWN, KOMIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTepHeTa);
— HCIIOJIL30BaTh KOMIIBIOTEPHBIX TEXHOJIOTHI JuIs | - OLICHKA 32 BBINOJIHEHHUE BHEAYJIUTOPHON

00paboTKM M mepedayd XUMHUYECKOH HH(pOpManuu H ee
NPEACTABICHUS B Pa3IUUHBIX (hopmax;

CaMOCTOSITETTFHON pabOTHI.

— YCTAHABJIMUBATbL 3aBUCHUMOCTb MCKAY KayeCTBEHHOM U
KOJIMYCCTBESHHOM CTOpOHAaMM XUMHYCCKUX O0OBEKTOB U
mpoueccoB;

- OICHKa 3a BBIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKa 3a BBIITOJTHEHUC
WHIVBUIYATGHBIX U TECTOBBIX 33JIAHUMH.
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI M MeTOABI KOHTPOJISA U
OLIeHKH pe3yJbTATOB 00y4eHus!

— peuiaTth PaCYCTHLIC 3aJa4Md 110 XUMHNYCCKUM (bopMynaM nu
YPaBHCHUAM,

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
n1ab0paTOPHBIX PadoT;

- OLICHKA 3a
WHAWBUAYATbHBIX 33 JaHUH;
- OIICHKA 3a PEIICHHUE 3a/1a4.

BBITIOJTHCHUEC

— OOBSCHATh XHMMHUYECCKUE SIBIICHUS,
MpHUpo/ie, OBITY U HA TIPOU3BOJICTBE;

MMpOUCXOoAdIInue B

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1ab0paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJTHEHHE
WHIUBHIYAJIbHBIX U TECTOBBIX 3aJIaHUH.

— OIpElEeNATh BO3MOXKHOCTH IIPOTEKAaHHUs XUMMUYECKUX | - OLCHKa 3a BBIIOJHCHUC W 3alluTy
MIPEBPAILECHUN B Pa3IUUHbIX YCIOBHSIX; nabopaTopHbIX paboT;
- OLICHKa 3a BBITIOJTHEHHE
WHJVBUIYAJIbHBIX U TECTOBBIX 3aJaHUH.
— coOnro1aTh IpaBuia 3KOJIOTHYECKU rpaMOTHOro | -~ OLCHKA 324 BBIIOJHCHHE 1a00paTOPHBIX
IIOBEICHUS B oxcpyxca}omef/i cpene; pa60T;
- OLICHKA 3a BBIIIOJIHEHUE BHEAYIUTOPHOU
CaMOCTOSITeTTHHON pabOTHI.
— OILICHUBAaTh BJIIUSHUE XUMHYECKOI0 3arpsA3HEHUS | ~ OLCHKa 3a BBITIOJTHEHUE

OKpy’Kalolllell cpeasl Ha OpPraHu3M 4YellOBeKa U Jpyrue
JKUBBIC OPTaHU3MBI;

WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIlaHUI;
- OIICHKA 32 BBIITOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON PabOTHI.

— cobmogarh mpaBmia  Oe30macHOro  obpamieHus c
roproYMMM M TOKCHUYHBIMU BCHICCTBAMHU, Ha60paTOpHBIM
00opyIoBaHUEM;

- OICHKAa 3a BbIIIOJJHCHUC H 3allUuTy
MIPaKTHYECKUX U Ja00OpaTOPHBIX padoT.

— MOJArOTaBJIMBaTh PACTBOPbI 3aJlaHHOM KOHUEHTpAlUU B
OBITY U Ha ITPOU3BOJICTBE;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITTOJIHEHHE
WHIIMBUIyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 3a pEeIlIeHUe 33/1a4;

- OIICHKA 3a BBITIOJIHEHNE BHEAYAUTOPHOMN
CaMOCTOSITEIbHON pabOTHI.

— KpUTHUYCCKH OLCHUBATH JOCTOBCPHOCTH XHMHYECKOH
I/IH(I)OpMaLIHI/I, HOCTyrIaI-OH.[Cﬁ 13 PA3HbIX UCTOYHUKOB

- OIICHKA 32 BBIITOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOMN PadOTHI.

3HATh:
— OIpEaEIICHNS CIEAYIOUMX  XMUMHUYECKMX  TOHATH: | -~ OHCHKA 3a BBINOJHEHWEC M 3allUTY
BEILIECTBO, XMMHYECKHH DJIEMEHT, aToM, MOJeKya, n1abOpaTOPHBIX paboT;

OTHOCHUTCJIBHBIC aTOMHAas M MOJICKYyJIsIpHas MaccChbl, HWOH, | ~ OICHKa 3a BBIIIOJIHCHUC
AJUIOTPOIINS, HU30TOIIbI, XUMHUYECKaAs CBI3b, | MHIMBU/IYaJIbHBIX U TECTOBbIX 3a/IaHHU;
JIEKTPOOTPULIATEIIHEHOCTD, BaJIEHTHOCTb, creneHp | - OLUCHKA 3a PCIICHUC 3a/la';

OKHCJICHUA, MOJIb, MOJIIpHAsA Macca, MOH}IpHBIfI 00BeM

I‘aBOO6pa3HBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIAPHOTO CTPOCHUS, PpaCTBOPBI, JJCKTPOJIUT U
HEBJICKTPOJIUT, QJICKTPOJIUTUYCCKAs JAuccomuanu,
OKHCIINTCIIb n BOCCTAHOBHTCIIb, OKHCJICHHUEC n

BOCCTaHOBJIEHHE, TEIUIOBOH 3((EeKT peakuuu, CKOPOCTh
XUMHUYECKON peaklMu, KaTalu3, XUMHYECKOE DPABHOBECHE,
YTIEPOAHBIN CKeNeT, (PyHKIMOHANbHAS TPYIIa, H30MEPHs,
TOMOJIOTHS;

- OIICHKA 32 BBIMIOJIHEHNE BHEAYIUTOPHOU
CaMOCTOSITETTFHON PabOTHI.

— 3aKOHbI COXpPaHCHHA MacCCbl BCHICCTB M IIOCTOAHCTBA

- OLIEHKa 3a BBHINOJHEHHE M 3alINUTY
71abopaTopHBIX PadoT;
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI M MeTOABI KOHTPOJISA U
OLIeHKH pe3yJbTATOB 00y4eHus!

cocCTaBa BCIICCTB,

- OILIEHKa 3a BBIIIOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHUIA;
- OLICHKA 32 peIleHUE 3a/1a4.

— XapaKTePUCTUKY SJIEMECHTOB MAJIBIX U OOJIBIIMX MEPHOO0B
mo wux nonoxeHuto B Ilepumomuueckoit  cucteme
J.M.Menneneena;

- OLICHKA 3a BBITIOJTHEHHE
MHIVBHYaJIbHBIX W TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PEILICHUE 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.

— XapaKTCpUCTUKY BAXHCUINIMX THIIOB XHUMHUYECKUX CBS3CH
1 OTHOCHUTEIILHOCTD 3TOM THITIOJIOTHUH,

- OLIEHKA 3a BBITIOJIHEHHUE
WHANBUAYATGHBIX M TECTOBBIX 33/ITAaHUH.

— OCHOBHBIC  TIOJIOKEHMSI TEOPUH  DIICKTPOIUTHYECKOU
JUCCOLMAITMN W XapaKTEPUCTUKY B CBETE€ OSTOW TEOPHH
CBOMCTB OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCIUHEHUI;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
na00paTOPHBIX padoT;

= OILICHKa 3a BBIITOJTHEHUC
WHIUBHIyaJIbHbBIX H TECTOBBIX 3a/IaHHH;

- OIICHKA 3a pelIeHHUe 3a/1a4.

— OCHOBHBIE TOJOXEHHS TEOPHH XUMHYECKOTO CTPOCHMS
OpPraHUYECKUX COCAMHEHUM U XapaKTEepUCTUKY B CBETE 3TOH
TEOpPUH  CBOWCTB  OCHOBHBIX  KIIACCOB  OPraHMYECKUX
COCIUHCHUH;

- OICHKa 3a BBIIIOJJHCHUC H 3alluTy
71a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUC
WHIUBHYAJIbHbBIX U TECTOBBIX 3a/IaHUH.

— XapakTEepPUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJyYSHHUS
U npuMeHeHusa BaxkHeWmmx metamioB (IA u II A rpymm,
ATIOMUHMSL, JKeJie3a) U UX COeTMHEHMUI;

- OlLlIEHKa 3a BBIIIOJIHEHHE
MHAWBUIYATFHBIX ¥ TECTOBBIX 3aJJaHUIA;
- OIICHKA 32 pelIeHre 3aad.

— XapaKTEepUCTHUKY COCTaBa, CTPOEHUS, CBOWCTB, MOIYUEHUS
U mpuMeHeHus BaxHenmmnx HemetauioB (VI A, VIIA, VIA
rpymni, a Takxe a3ora u ¢ocdopa, yriaepoga U KpeMHHS,
BOJIOPOJA) U UX COCTUHEHUIA;

- OLIEHKA 3a BBINIOJIHEHHUE
MHAWBUIYATFHBIX ¥ TECTOBBIX 3aJJaHUIA;
- OIIEHKa 3a peIleHne 3aad.

— XapaKTEepPUCTHUKY COCTaBa, CTPOCHUS, CBOWCTB, TOTYYCHHS
W TPUMEHEHUS BAXHEWIINX KIIACCOB  YTIIEBOJIOPOIOB
(anKaHOB, IUKIIOAIIKAHOB, AJIKEHOB, AJTKWHOB, apPEHOB) M UX
HaH6OHee 3HAa4YMUMBIX B H&pOZ[HOXO3$II710TB€HHOM IJ1aHE
MpEJCTaBUTENEH;

- OICHKa 3a BBIIIOJIHCHUEC W 3alluTy
71a00paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJIHEHHE
WHIUBUAYATBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pellicHHe 3a/1a4;

- OIICHKA 3a BBIMIOJIHEHUE BHEAYIUTOPHOU
CaMOCTOSITEIbHON PabOThI.

— XapaKTEepPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, MOIyYSHUS
W TPUMEHEHHS BaXHEWIIMX TMPEJICTaBUTENEH KIaccoB
OpPraHUYECKUX COCIMHEHUI: METaHOoJIa U 3TAHOJA, CIOXKHBIX
3GUpPOB, KHUPOB, MBUI, ATBACTUAOB ((POPMAIBIETUIOB U
areTanpAeTnAa), KEeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCyCHOW  KHCIIOTBI), = MOHOCaxapuIoB (TITIOKO3BI),
IcaxapusioB (caxapo3sl), TOIUCaxapuIoB (Kpaxmaia |
LEJUTIONO3b), AHWJIMHA, AMHHOKHCJIOT, 0emKoB,
UCKYCCTBEHHBIX W CHHTETHUECKHX BOJIOKOH, KaydyKOB,
TUTACTMACC;

- OIEHKAa 3a BBIIOJHEHUWE U 3aIIUTY
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITTOJIHEHHE
WHIIMBUIyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 32 pelleHHe 3a/1aY.

— HA3BaHHUA OPraHUYECKUX U3YYEHHBIX  BEILECTB
TPUBUAJILHOU MJIM MEXIYHAPOJHON HOMEHKIIATYPE;
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- OIIGHKa 3a BBHINOJIHEHHE W 3alIHuTy
71a0opaTopHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
WH/IMBUAYAITBHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 32 peIIeHUE 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI M MeTOABI KOHTPOJISA U
OLIeHKH pe3yJbTATOB 00y4eHus!

— KJIACCU(DUKAIUIO XMUMHYECKUX PEaKIUi MO0 pPa3IUYHbIM
NpU3HAKaM: YHCIY M COCTaBy MPOAYKTOB M PEarcHTOB,
TeruioBoMy 3¢deKTy, HampaBleHHIo, Qa3e, HaJIMIUI0
KaTaJn3aTopa, U3MEHEHUIO CTETICHEel OKHMCIICHUS 3JIEMEHTOB,
00pa3yromuX BEIeCTBa;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
n1ab0paTOPHBIX PadoT;

- OLICHKA 3a BBIMOJTHEHHE
HHAWBUAYATbHBIX U TECTOBBIX 3aIaHUH;

- OIICHKA 3a PEIICHHUE 3a/1a4.

— KJIacCU(HUKAIMIO BEMIESCTB U MPOIECCOB C TOYKH 3PEHUS
OKHCJIEHUA-BOCCTAHOBIIEHU.

- OIICHKA 3a BBIIOJIHCHUE W 3alUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYATbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OLICHKA 3a pelleHHe 3a/1a4.
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