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1. HNOSACHHUTEJIBHAS 3AITUCKA

PabGouass mporpamma TUCIUIUIMHBI «XWUMHS» TpeIHA3HAYCHA IS HW3YYCHHUS B
Nunycrpuansnom uHctutyte (CIIO) YI'TY, peanusyroniero 00pa3oBaTEbHYIO MPOrpaMMy
cpeaHero odmiero oOpazoBaHus B Ipezenax ocBoeHUs oOpasoBatenbHoN nporpammsl CIIO Ha
0aze OCHOBHOro oOImero oOpa3oBaHMs MPU MOATOTOBKE KBATM(PUIIMPOBAHHBIX pPaOOYMX,
CIIy’KallluX U CIIEUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero oopa3oBaHus,
NPEIbSABISEMBIX K CTPYKTYpPE, COIEPKAHUIO U Pe3yNIbTaTaM OCBOCHHUS TUCHUIUIMHBI «XUMUS», C
Y4ETOM MPUMEPHOW OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI CPEIHETO OOIIEro oO0pa3oBaHUs,
onobpenHoit ®YMO no obmemy o6pazoBanmio (mpotoko ot 28.06.2016 Ne 2/16-3).

Conepxanne pabodeld mporpaMMbl JUCIUIUIMHBI « XUMUS» HAIPABICHO Ha JOCTH)KCHUE
CIEAYIOLIUX LEIICH:

* (opmupoBaHue y 00y4aroOmMXcs yMEHHUS OIIEHUBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS IS
Ka)KI0r0 YeIIOBEKa;

* (opmupoBaHue y 0O0Yy4arOIIMUXCS ILEIOCTHOTO MPEACTABICHUS O MHUpPE M POIU XUMHUU B
CO3JIaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JACUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJBTYPHOM,
TEXHUYECKOH CpeIbl, — HMCIIONB3YS JUISl 3TOTO XUMUYICCKUE 3HAHMS;

* pa3BUTHE y OOYYAIOIIMUXCS YMEHUH paznuvarh (PakThl U OIEHKH, CPAaBHUBATH OIICHOYHBIC
BBIBO/JIbI, BHJICTh UX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPUEB C OIMPEIICICHHON CUCTEMOM
HEHHOCTEeH, GOPMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* mnpuoOpeTeHne OOYYAIOIIMMUCSA OMbITA PA3HOOOpPA3HON [EATENbHOCTH, T[O3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEpPCAIbHOE 3HAYECHHE I Pa3IMYHBIX
BUJIOB JESITENFHOCTH (HABBIKOB pEIICHUs MPOOIeM, MPUHATUS PELIeHUH, MOUCKa, aHaau3a U
00paboTku nHPOpMAIH, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHI, COTPYIHIUYECTBA,
0e30macHOro oOpaIeHus C BEIIECTBAMHU B

MOBCETHEBHOM KU3HNU).

MecTo TUCITUTUIHHEI B CTPYKTYPE 00pa30BaTeIbHONM MPOTPaMMBI: TUCITUTUTHHA « XUMUS)
ABIII€TCS MPO(UIBHOM IUCHUIUIMHON H3ydaeTcs B 00IIeoOpa3oBaTelbHOM LMKIE Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHusl C MOJTYYSHHEM CpPeIHEro o0Iero oopa3oBaHus

KosamyecTBo 4acoB Ha 0CBOeHHE MPOrPAMMBbI AN CHUILIUHBI:
MaKCUMaJIbHOU y4eOHOI Harpy3ku oOyuatorierocs 243 yaca, B TOM YHCIIE:
AJIs1 04HOM (popmBbI 00yUEHUS:

00s13aTeIPHON ayJUTOPHOMN yueOHOM Harpy3ku oOydaromierocst 162 4acos;
CaMOCTOATENbHON paboThl o0yuatormierocs 81yac,



2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA 110 JUCHUITVIMHE «XUMMSA»

B pamkax ocBoeHHs coAepxaHHUs AUCUUIUIMHBI «XHUMHUS», 00ECIIeUYUBACTCS JOCTIKEHUE
00y4aroIUMUCS CIEAYIOIINX PE3YIbTATOB!
® JIMYHOCTHBIX

—  POCCHIICKYIO TPaKJAaHCKYI0 MJAECHTUYHOCTh, MATPUOTH3M, YBaXKEHHE K CBOEMY HAapo.y,
YyBCTBa OTBETCTBEHHOCTH Imepen PoauHo#, ropaoctd 3a cBoil Kpail, cBowo Ponuny,
OpOLUIOE W  HACTOALIEE MHOTIOHAIMOHaIbHOro Hapoja Poccum, yBaxeHue
rOCYJapCTBEHHBIX CUMBOJIOB (TepO, duiar, THMH);

— TPaXJaHCKYI0 [O3ULHUI0, KAK AaKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCHICKOTrO
o0111ecTBa, OCO3HAOLIETO CBOM KOHCTUTYIIMOHHBIE MpaBa M O0S3aHHOCTH, yBaXKAIOIIETO
3aKOH U TMPaBOIOPSAIOK, OOJAJAIOMIEr0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA,
OCO3HAHHO MPUHMMAIOILEI0 TPAAULMOHHBIE HALMOHAIBHBIE M OOIIEYETIOBEUECKUE
TYMaHHUCTUYECKHE U JIEMOKpAaTHYECKHE [IEHHOCTH;

— c(pOpPMHUPOBAHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIUTAHUS B COOTBETCTBHHM C
o011eueIoBeYeCKUMU [IEHHOCTSAMU M UJeallaMi TPakJaHCKOTO O0IecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! 1€ATEIbHOCTH;

— HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAJIIIET0 BO3pPAcTa, B3POCIBIMU B
00pa3oBaTenbHOl, OOIIECTBEHHO MOJE3HOM, yueOHO-UCCIeI0BaTeIbCKON, MPOSKTHOU U
JIpYTUX BUAaX AESTEIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH K 0O0pa3oBaHHIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEH KM3HHU; CO3HATENbHOE OTHOILIECHUE K HEMPEPHIBHOMY O0Opa30BaHUIO
KaK yCIIOBHUIO YCIIEUTHOM MpodhecCuoHaIbHOM 1 O0IIECTBEHHOM €SI TEIbHOCTH;

— DCTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

— OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
NICHXOJIOTHYECKOMY 3I0pOBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX JIIOJCH, yMEHHUE
OKa3bIBaTh IIEPBYIO MIOMOILIb;

— c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOIO MBILIUICHUS, MOHMMAaHUS BIMSHHS COIHMAIbHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE TPUPOJHOM U COLMAIBHOW CpPEIbl;
nproOpeTeHue OMbITa SKOJIOT0-HAPABICHHON JeITeNbHOCTH;

e MeTanpeaMeTHBIX

— YMEHHE CaMOCTOATEIbHO OMNpPENeisTh UENU JEATEIbHOCTH W COCTABJIATH IUIAHBI
JeSITEIbBHOCTH; CAMOCTOSATEIBHO OCYHIECTBIIATh, KOHTPOJIMPOBATbH M KOPPEKTHPOBATH
JESATEIIBHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl AOCTUKEHMS TOCTABIEHHBIX
Hened M pealu3alluyd IUIAaHOB JIEATENbHOCTH; BBIOMpATh YCHEIIHbIE CTPATErMH B
pa3IMYHBIX CUTYyalUsX;

— YMEHHE TNPOAYKTUBHO OOIIATbCI W B3aMMOJEHCTBOBAaTh B IIPOILIECCE COBMECTHOM
NeSITEIbHOCTH, YYUTHIBATh IMO3ULUU JAPYTrUX YYACTHUKOB JAEATEIBHOCTH, 3(PPEKTUBHO
paspematb KOH(PIUKTHI;

— BJaJicHUE HaBbIKaMHM TI03HABATEIbHOM, Y4e€OHO-HCCIIEOBATENbCKOM U MPOEKTHOM
JeSITENIbHOCTH, HaBBIKAMHU pa3pelieHusi MpoOsieM; CIocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIEHUs NPAaKTUUECKUX 3a/1ad, HNPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOW HWH(pOPMAIIMOHHO-I03HABATEIbHON
NeSITebHOCTH, BJIAJCHUE HaBBIKAMU TIOJTYYEHHUS HeoOXoquMmMol HHPOpMaluu U3
cloBapel pa3HbIX THUIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX
UH(POPMALINU, KPUTHYECKU OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO, TOTyJaeMYyIO
U3 pa3IMYHbIX UCTOYHHUKOB;

— YMEHHME HCII0JIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH
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(manee - WMKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTaHH3AI[MOHHBIX
3amay ¢ coOmro/ieHneM TpeOOBaHWM APrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTUYCCKUX HOPM, HOPM WHGPOPMAITMOHHON
0€30I1aCHOCTH;

YMEHHE OTPE/ICNIATh Ha3HAYCHUE U (PYHKIIUU PA3IUYHBIX COIUATBHBIX HHCTUTYTOB;
YMEHHE CAMOCTOSTEIbHO OICHUBATh U IPUHUMATD PEIICHUS, ONPEACIAIONINE CTPATETHIO
MOBEJICHHUS, C YICTOM I'PaXKIaHCKUX M HPABCTBEHHBIX I[CHHOCTEH;

BJIQJICHUE SI3BIKOBBIMH CPEJCTBAMH - YMEHHUE SICHO, JIOTUMHO W TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS, HCIIOJIb30BATh aJICKBATHBIC SI3BIKOBEIC CPE/ICTBA;

BJIQJICHAC HAaBBIKAMU II03HABATEILHOM pe(IeKCHH KaK OCO3HAHMs COBEPIIIAeMBIX
JEHCTBUI W MBICIUTEIIBHBIX MPOIECCOB, UX PE3Y/IbTATOB M OCHOBAHH, IPaHMI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MMO3HABATENBHBIX 33/1a4 U CPEJICTB UX JIOCTHIKEHUSI.

* IPpEAMETHBIX:

c(OpMUPOBAHHOCTH MPEJICTABICHUN O MECTe XMMHUU B COBPEMEHHOW HAay4yHOH KapTHHE
MHUpa; MOHMMaHHE POJM XHMHUU B (POPMHPOBAHUHM Kpyrozopa M (HyHKIHOHAILHOU
rPaMOTHOCTH Y€JIOBEKA JIJISl PELICHUS MPAKTUYECKUX 3a/1ay;

BJIQJICHHE OCHOBOIOJATAIOIUMU XUMUYECKUMHU TOHATUSAMHU, TEOPHUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU;  YBEPEHHOE IOJb30BAaHUE XHUMHUYECKOM TEpMHUHOJOTMEH U
CUMBOJIMKOI;

BJIAJICHNE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMSA, HCIOJIB3YEeMbIMH B XHMHU:
HaOJro/IeHNe, ONMCaHue, U3MEPEHUE, IKCIIEPUMEHT; YMEeHHe 00pabaThiBaTh, OOBICHITDH
pe3yNnbTaThl MPOBEIEHHBIX OIMBITOB M JI€NaTh BBIBOJABI; TOTOBHOCTH U CIOCOOHOCTH
MPUMEHSTh METOJIbI IIO3HAHUS TIPH PEIICHUH MPAKTUYSCKUX 3a/1a4;

c(hOpMUPOBAHHOCTh YMEHHS J1aBaTh KOJIMYECTBEHHBIE OIICHKU M MPOBOAMUTH PACUETHI IO
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;

BJIAJICHUE TIPAaBWJIAMH TEXHUKH O€30MaCHOCTH TIPH HCHOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh ~ COOCTBEHHOM MO3MIMU IO OTHOWICHUIO K  XUMHUYECKOU
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

JUIT  O0YYaloIMXCsl C OrPaHMYECHHBIMH BO3MOYKHOCTSIMH 37I0POBbS (IIPH HAJIUYHM):
OBJIa/ICHUE OCHOBHBIMHU JOCTYITHBIMH METOJIAMH HAyYHOTO TIO3HAHUS;

JUTSL CIIENBIX U cHaboBUASIIMX oOydaromuxcs (MpU HaJIWM4YWHU): OBJIAJCHUE MpaBUIaMHU
3aMMcU  XUMHUYECKMX (OpPMYyJ C HCIHOJIb30BAHUEM pelibe(HO-TOYEHUHON CHCTEMBbI
o0o3Hauenwmii JI. bpaiis.

c(hOPMHUPOBAHHOCTh CHCTEMBI 3HAHUH 00 OOMUX XHUMHYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX;

c(OPMHPOBAHHOCTh YMEHUI HCCIIE0BaTh CBOMCTBA HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB, OOBACHATh  3aKOHOMEPHOCTH  MPOTEKaHMs  XUMHMYECKMX  PEaKIuH,
MIPOrHO3UPOBATh BO3MOKHOCTb UX OCYIIECTBIICHHUS;

BIIQJICHUE YMCHHSIMH BBIIBUTATh TUIOTE3bl HAa OCHOBE 3HAHUN O COCTaBE, CTPOCHUH
BEIIECTBA W OCHOBHBIX XHMHUYECKHUX 3aKOHAX, MPOBEPITh HUX JKCIEPUMEHTAIBHO,
bopMynupys Leib UCCIEA0BaHNUS;

BIIQJICHUE METOJIaMH CaMOCTOSITEIbHOTO ITUTAHUPOBAHUS W TPOBENCHUS XHUMHUYECKUX
HKCHEPUMEHTOB C COONIOJICHMEeM IMpaBui Oe30macHOi paboThl € BelIECTBAMU U
nabopaToOpHBIM 000py/IOBaHHEM; CHOPMHPOBAHHOCTH YMEHHUH OMHCAHUS, aHAIW3a M
OLIEHKH JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

Cc(OPMHPOBAHHOCTh YMEHUH MPOTHO3UPOBATh, aHAIM3UPOBATh M OIEHUBATH C MO3UIIHIA
9KOJIOTMYECKON  0€30MacHOCTH  MOCJEACTBUS  OBITOBOM W IPOM3BOJCTBEHHOM
JeSITeTbHOCTH YEJIOBEKa, CBSI3aHHOM C repepabOTKOM BEIIECTB.



3. TEMATHYECKHWH IIJIAH UCOJIEPXKAHUE PABOUYEM ITPOT'PAMMBI
JUCHUIIVINHBI «XUMMWSA»

KonuyecTtBo ayuToOpHBIX

M 4yacos
anet Bcero | Teo | IIpak | Jlado | Camoc
HaumeHoBaHue pa3iesioB u MaJbH
Ne per | TMY. | paT. | TOATeJ
TeM/coep:KaHHue Y4eOHOTr 0 as
n/n u4. | pador | pador | bHasA
MaTepuajia Harpy3
o0y bl bl padora
Ka
4eH
ue
Pa3nen 1. OcHoBBI OpranuYecKoii XuMHH 130 86 52 16 18 44
OcHOBHbIC IOHATHA OPrAaHUYECKON XUMHHU
H TEOPHUS CTPOCHUS] OPraHMYECKUX 25 16 10 6 9
coeIMHEeHUH
1 IlosiBnenue u pasBuTHe
OpPraHMYECKON XUMUU KaK HayKH. 2 2 2
IIpenMer opraHn4ecKol XuMuu
2 | Teopusi CTpOEHHS OPraHUYECKUX
coenunenuit A.M. BytnepoBa 2 2 2
3 | llpakmuueckas paboma Nel.
CocraBieHue CTpyKTYpPHBIX 2 2 2
dbopmys H30MEPOB
4 | Knaccudukanus opraHHYecKUx
BerecTB. [lonsTue 2 2 2
TOMOJIOTUYECKOTO psija
5 | OCHOBBI HOMEHKJIATypBI 2 2 2
OpraHUYECKUX COETMHEHU
6 | Ilpakmuueckasa paboma No2.
Ornpezenenne NpUHAJICKHOCTH 2 2 2
YTJIEBOJOPOAOB K TOMOJIOTHYECKUM
psnam. CocTaBieHHE U30MEPOB,
o0Opa3oBaHNe Ha3BaHUM
7 | OCHOBHBIE THITHI XHMHYECKUX
peaKkuuii B OpraHu4eCKON XUMUHU U 2 2 2
WX MEXaHU3MBbI
8 | Ilpakmuueckas paboma Ne3. 2 2 2
THUIBI XUMHYECKUX PEaKIINi B
OpraHUYECKON XUMUU
CamocmosmenvHasn paboma. 9 9
BeinonHenue ynpaxHeHun
Yr1eBoa0poaAbI M HX MPHPOTHbIE 42 28 14 8 6 14
HCTOYHHUKH
9 | Ankansl 2 2 2
10 | IukmoankaHbl 2 2 2
11 | Ankensr 2 2 2
12 | Jlabopamopuas paboma Ne 1. 2 2 2




[Tonydenue sTuIeHa U U3y4YECHUE
€r0 CBOICTB

13

Ilpakmuueckas paboma Ne4.
[IpenenbHbIE YII1€eBOOPOIbI

14

Ankanuensl. Kaydyyku u pe3una

15

AJKUHEBI

16

Jlabopamopnas paboma Ne2.
KoncTtpyupoBanue
LIapOCTEPIKHEBBIX MOJCIICH
OpPraHMYECKUX BEIIECTB

17

Ipaxmuyeckas paboma Ne5.
HenpenenbHble yrieBoaoposl

18

Apensl (apomaTHueckue
YTJIEBOJOPOIBI)

19

IIpaxmuueckasn paboma Ne6
['eneTnueckas cBA3b
TOMOJIOTMUECKUX PSAJIOB
YTJI€BOAOPOAOB

20

Ipaxmuuecxas paboma No 7.
HaxoxaeHue MonekymnspHoit
(bopMyJIIBI OPraHUYECKOTO
BEIIeCTBA

21

Jlabopamopnas paboma Ne3.
[TpupoaHbIEC HCTOYHHUKH
YTII€BOAOPOITHOTO CHIPhS

22

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUU 10 TeMe «YTJIEBOAOPOIbI U
ux HpI/IpOI[HI)IG HUCTOYHUKHN»

Camocmosmenvuas paboma
BrInonHenue ynpaxHeHuu,
pelIeHne 3a1a4

14

14

Kncnoponcoaepmamue OpraHn4eckKue

coeau

HCHMU A

42

28

16

10

14

23

Cnuptsl

24

Jlabopamopuas pabomaNe4.
CBolicTBa 0JTHOATOMHBIX U
MHOTOaTOMHBIX CIIPTOB

25

denosnl

26

Jlabopamopnas paboma Ne3.
CgoiicTa (eHOIA

27

AHBJIGFI/IJII)I 1 KE€TOHBI

28

Jlabopamopnas paboma Ne 6.
XUMHUYECKUE CBONCTBA aJIbJIETUIOB

29

Kap6oHOBBIE KHCTOTHI.
[IpenenbHbIE OHOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI

30

Jlabopamopnas paboma Ne7.
H3ydeHue CBOWMCTB yKCYCHOU
KHCJIOTBI

31

HerCIleJ]LHLIC U apOMaTUUICCKHUC




KapOOHOBBIE KHUCIIOTHI

32 | Crnoxusbie 3gupsl. XKupbl. 2 2 2
33 | Yraesoasl 2 2 2
34 | Jlabopamopuas paboma Ne 8. 2 2
YreBobl
35 | Ilpakmuyeckas paboma Ne 8. 2 2
I'enernueckas CBS3b MEKIY
KJIaCCaMH OPraHUYECKUX
COCIMHEHU.
36 | O600IIEHNE U cUCTEMATH3AIMS 10 2 2 2
teme «Kucnopoaconepxanue
OpPraHUYECKUE COCANHEHUS
Camocmosmenvras paboma. 14 14
BrinosHenune ynpaxxHeHUM
A3oTcoaepikaniue opraHuiecKue 21 14 12 7
COeIMHEeHUsI.
37 | AMuHBI 2 2 2
38 | AMMHOKHUCIIOTBI. 2 2 2
39 | benku 2 2 2
40 | Jlabopamopnas paboma Ne 9. 2 2
W3yueHue cBoiicTB O€IKOB
41 | I'erepOoLMKINYECKHNE OPTaHUYECKHE 2 2 2
coenuHenus. HykinenHoBbie
KHCIIOThI
42 | BbICOKOMOJNIEKYJSIpPHBIE 2 2 2
OpraHMYECKHUE COETUHEHUS
43 | KonTpospHas paboTa no paszerny 2 2 2
«OpraHuueckas XUMHUs»
Camocmosmenvrasn paboma. 7 7
BelnonHenue ynpaxHeHuH,
TBOPUYECKOTO 3aJJaHMsI
Pasnen 2. Teopernueckue 0OCHOBBI 62 38 24 24
XUMHUH
Crpoenne BemecTsa 21 14 10 7
44 | CoBpemMeHHass MOJICNIb CTPOCHUS 2 2 2
aToMa
45 | Ilepuognuecknii 3akoH . 2 2 2
Menneneesa. [lepuonndeckas
CHUCTEMa XMMHUYECKHX AJIEMEHTOB
46 | IIpakxmuueckas paboma Ne9. 2 2
CocraBiieHne 1eKTPOHHBIX
(dbopmy1, 3ar10JTHEHHE KBAaHTOBBIX
AYEeK
47 | Xumundeckas CBsi3b. DJIEKTPOHHAsA 2 2 2
IPUPOJA XUMUYECKOU CBSI3H
48 | Tunbl KPUCTAIUIMYECKUX PELIETOK. 2 2
CoBpeMeHHBIE TPEICTABICHUS O 2

CTPOEHUH TBEPIBIX, KUIAKUX U
ra3000pa3HBIX BEIIECTB




49

JlucniepcHble CUCTEMBI.
Komnnounansie pactBopsl. icTuHHBIE
pacTBOpPHI

50

Ipaxmuueckas paboma Ne 10).
Pacuer MaccoBoi, 00bEMHOM J0JIH
XMMHYECKOI0 COEIUHEHUS B CMECHU

Camocmosmenvuasn paboma.
BrinosHenue ynpaxxHeHuUi,
pelieHue 3aaau

XuMHYecKHe peakunu

41

24

14

17

51

Knaccudukanust XuMudeckux
peakiuii. [lonsTHe 00 SHTANBINH U
SHTPONUU

52

Tennooii 3pdekt peakmum.
Oueprus ['n66ca. 3akon ['ecca u
CJICZICTBHS U3 HETO

53

CKOpOCTbh XMMHUECKON pPEaKIIUH.
OO6paTUMOCTh XMMHYECKOMN
peakuuu

54

Jlabopamopnas paboma Ne 10.
WccnenoBanne BIASHUS
pa3IMYHBIX (HAKTOPOB HA CKOPOCTH
XUMHYECKON peaKuu

55

SJIGKTpOJ'II/ITI/I‘leCKaH Juccounanus

56

Peakuuu B pactBopax
3JIEKTPOJIUTOB

57

Jlabopamopuas paboma Ne 11.
Peakuuu nonHoro ooMeHa

58

Ipakxmuueckas paboma Ne 11.
PacueTr MaccoBoif 1 00BbEMHOI
JIOJIM PACTBOPEHHOT'O BEIIECTBA

59

Jlabopamopnas paboma Ne 12.
I'maponus cosield pa3nuyHOro TUna

60

OKHUCIIUTENBHO-
BOCCTAHOBUTEIHHBIC PEAKIIHH.

61

["anpBaHMYEeCKUl DJIEMEHT.
DIIEKTPOITH3.

62

Ilpakmuueckas paboma Ne 12.
DIIEKTPOXUMUS

Camocmosimenvnas paboma.
Pemenue 3aay, BHITOJTHEHUE
yIpakHEHHUH, TBOPUYECKOTO
3aJlaHus

17

17

Paspnen 3. OcHOBBI HEOPraHUYeCKOM
XMMHH

42

30

20

12

63

Mertannbl. O01as XxapakTepucTuka

64

OO0mast XxapakTepUCTHKa METAJIIIOB
[A-ITA-rpynn

65

Mertannst [B-VIIB- rpynn (Menp,
IIUHK, XpOM, MapraHen)

10




66

Jlabopamopnas paboma Nel 3.
CBoiicTBa COeIMHEHMI JKeTe3a

67

Hewmeramier. O61mas
XapaKTePUCTHKA

68

OO01as xapakTepucTHKa
HemeTayuioB [VA-rpynmst

69

OO01as xapakTepUCTHKA
HeMeTaI0B VA-rpyninbl

70

OO61mas xapakTepuCcTHKa
HeMmeTauioB VIA-rpynibl

71

OO011as xapakTepucTHKa
HemeTauioB VIIA-rpynmel

72

Jlabopamopnas paboma Nel4.

CBoiicTBa COEIMHEHUN HEMETAIIOB

73

IIpaxmuueckasn paboma Ne 13
MeTaJutbl 1 HEMETaJIbI

74

biaropoansie rassl.
Wnentudukanus HeOpraHnIecKux
BEILECTB U HOHOB

75

Ilpaxmuueckas paboma Nel4.
I'eneTnyeckas CBs3b KJIACCOB
HEOPraHMYECKUX BEIIECTB

76

Ilpaxmuueckas paboma Nels.
I'eneTnyeckas cBsI3b MEXKIY
KJIaCCaMH HEOPraHUYECKUX U
OPraHUYEeCKUX COCTUHEHUIN

77

KontponbHas padoTa no pasneny

Camocmosmenvras paboma.
Pemienue 3a1ay, BbIOJIIHEHHE
YIPa)KHEHHUH, TBOPYECKOTO
3a/laHus

12

12

Pa3zgen 4. XuMus M :KA3HL

78

HayuHbie MeTObI TO3HAHUS B
XAMHHU. XUMHS U 3[I0POBBE.
XWMHS B IIOBCETHEBHOM KU3HU

79

XHUMHS U CENbCKOE X03AHCTBO.
XHUMHS B TPOMBIIIUIEHHOCTH

80

XHUMHS ¥ DHEPreTUKA. XUMHUS B
CTPOUTEIILCTBE.

81

Ipakxmuueckas paboma Nel6.
XUMHS U DKOJIOTHS

Camocmosmenvhas paboma.
BeinonHenue ynpaxHeHuu,
TBOPYECKOTO 3aJJaHUs

IK3aMeH

Bcero

243

162

101

33

28

81

11




OcBoenune JUCHUIIIIMHBI MOXKET OBITE PCAIN30BaAHO C MPHUMCHCHUCM JJICKTPOHHOI'O
00yueHHMsl, IUCTAaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIIOTUI B cOOTBEeTCTBUM C [loymokeHueM o
NPUMEHEHUN DJIEKTPOHHOTO OOy4YeHMs, AMCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTUH NpHU
peanu3anuy 00pa3oBaTEIbHBIX IpPOrpaMMaM CpPeAHEro Mpo(ecCHOHAIBLHOIO 00pa30BaHMs,
yTBEpkACHHOrO npenaceaarenem yueHoro copera @I'bOY BO «YI'TVY».
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4. YCJIOBHUA PEAJIN3AIIMA PABOYEN IMPOT'PAMMBI TUCITATIIIAHBI
«XUMHUA»

4.1. TpedoBaHUsI K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredeHn 0

Peanuzanus paboveld mporpaMMbl JUCHUIUIMHBI TpeOyeT Haduuusi y4eOHOro KaOMHeTa
XUMHUYECKHX JAUCHUILINH; Ta00paTOPHH XUMHUU.

OcHalleHHOCTh y4eOHOro KaOMHEeTa XMMHYECKUX AMCLUIUIMH: MOCAJ0YHbIE MecTa s
oOyuaromuxcsi, padouee MeCTO NMpernoAaBarens, MPOeKTOp, UHTEPAKTUBHAs J10CKa, HOYTOYKH,
CIPaBOYHBIE CTEHIbI, YU€OHO-METOINYECKAs JOKYMEHTALIHS.

OcCHalIeHHOCTh  J1a0OpaTOpUU  XUMHHU: [0CaJl0uHble MecTa M oO0ydJaromuxcs,
BBITSDKHBIE IIKa(bI, mKadbl UIsI peareHTOB € BBITSDKKOM, MKag) CTEKISIHHBIA JUISI XUMHUYECKOU
HOCYJIbl M JOKYMEHTOB, CTOJIBI OCTPOBHBIE, CTOJIBI IIPUCTEHHBIE, CTOJ MPEoIaBaTeNsi, CTOM s
BECOB, MOWKH, HOYTOYK, JlabopaTropHas mocyia, MpoOMpKku, Oymara HHIUKaTOpHas, Oymara
¢wibTpoBanbHAs, cnuuky, [lepuoanyeckas cuctema XuMudeckux — anementoB JI. W
MeneneeBa, TabauIa pacCTBOPUMOCTH, IITATUB AJIs1 MPOOUPOK, KOJUIEKLUS BOJIOKOH, KOJUIEKIIUS
IUIaCTMACC, IUIMTKA 3yeKTpuueckas, pH-merp, mpubop Uil H3ydeHHsS CKOPOCTH peakiHH,
BOJIsIHAs OaHsl, IUMIBI, HePTh chipas, kKouiekuus «IponykTsl HedTenepepabOTKN», KOIIEKIIHS
«KaMmeHHBI  yroiaby, CTEKJIHHbIE NaJOYKH, Ta300TBOJHAs TpyOKa CO CTEKJISSHHBIM
HaKOHEYHHMKOM, KoJi0a Bropia, Kom0bl KOHHUYECKHE, ITATUB Ja00paTOPHBIA, peakTHBBI: HAOOP
METayuIoB (Kene30, MarHui, aTfOMHHUH, OWHK), coiu  (cynb(daThl, HUTPAThl, KapOOHATHI,
XJIOpUABI, OpoMHIbI, CyabGUAbI, CyabGUTH, HOAMIBL, (ocdarTel, amerarsl, NepMaHraHar,
JMXpOMaT), CIIUPT STUIIOBBIN, cepa dJIEMEHTapHas, pacTBOp Hoja, MePEeKHCh BOAOPOAA, KUCIOTHI
(cepHas, a30THasA, COJIAHAs, YKCYCHas), OCHOBaHHUS (II€JI0YM M HEpacTBOPHMbIE OCHOBAHHA),
OKCH/JIbl, Y4€OHO — METOAMYECKast JOKYMEHTAaLusl.

4.2. UnpopmannoHHoe odecnieyeHne 00yueHust

OcHoBHasi inTEpaTypa:

e boromonosa, 1. B. Heopranunueckas xumus : yueOHoe mocodue / 1. B. boromonona. —
Mocksa : UTHOPA-M, 2021. — 336 c. : un. — ([IPO®Unp). — ISBN 978-5-98281-187-5. — Tekcr
: DJIEKTPOHHBIN. — Pexum pocryna: https://znanium.com/read?1d=398927

e Oprannueckass xumus : npaktukym ansg CIIO / cocraButenmu T. A. Pomuna, 1O. A.
I'yxens. — Caparos : [IpodobpazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. — Tekcr :
ANEKTPOHHBIA // DNeKTpoHHBIM pecypc 1udpoBoil  obOpazoBarenbHor cpeasl  CIIO
PROFoGpa3zoBanue : [caiiT]. - Pexum JIOCTyMa:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/105147

e [lenuna, B. W. Oprannyeckas xumus : yuyebnoe nocodue ans CIIO / B. U. Tlenuna, O.
10. Adanacresa, O. B. JlaBpentseBa. — Capatos : IIpocdobpazoBanue, 2021. — 136 c. — ISBN
078-5-4488-1241-5. — Tekcrt : ONEKTPOHHBIA // DNEKTPOHHBIA pecypc MHPPOBOI
obpazoBatensHoii cpeast CIIO PROFoGpazoBanme : [caiit]. — Pexum moctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839

e bpriTkoBa, A. JI. O0mas u Heopranuueckas xumus : mpaktukym s CIIO / A. JI.
bpritkoBa. — Capatos : [Ipodobpaszosanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr

DIIEKTPOHHBIN // DJeKTpoHHBIM pecypc uudpoBoit obpazoBarenbHOi cpenst  CIIO
PROFob6pazoBanue : [caiit]. — pexum JOCTYyTIA:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/92126

e bomaeipeBa, O. W. Xumus : 3agaunuk mis CIIO / O. U. bonneipesa, O. I1. Kymrapesa,
I1. A. ITonomapesa. — Caparos : [Ipodo6pazosanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0.

13
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— Tekcr : »7eKTpOHHBINA // DNEeKTpoHHBIA pecypc uudpoBoii obOpazoBarensHOM cpeasl CITO
PROFob6pazoBanue : [caiiT]. - Pexxum JIOCTyMa:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/92199

o Jlyneiiko, T. I'. Xumus : yueonuk mis CIIO / T. I'. Jlyneiiko, O. B. [Ig6m0, E. A.
PemernukoBa. — CaparoB, Mocksa : [IpodobOpazoBanue, At [Tu Ap Menua, 2020. — 308 c. —
ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TeKcCT : 37IeKTPOHHBIN // DIEKTPOHHBIN pecypc
upoBoii obpazoBarenbHOl cpenbl CIIO PROFoOpaszoBanue : [caiiT]. — Pexxum moctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

o Jlpo3moB, A. A. Xumus : yaue6Hoe mocobue mist CI1O / A. A. JIpo3nos, M. B. [Ipo3nosa.
— CaparoB : Haywynas knwura, 2019. — 317 c. — ISBN 978-5-9758-1900-0. — Tekct :
3JIEKTPOHHBIMN. - Pexum JlocTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083

o Xumus : yueOHoe mocobue mus CIIO / coctaButenu I'. FO. Boctpuxoma, E. A.
XopoxopJuHa. — CapaTOB : [IpododpazoBanue, 2019. — 91 c¢. — ISBN 978-5-4488-0369-7. —
Teker AIEKTPOHHBIN. - Pexnm Jlocryna:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/87280

o AckapoBa, JI. X. Xumus : yueoroe nocooue st CI1O / JI. X. Ackaposa ; o peaakIuei
JI. A. bBaiikoBoii. — 2-¢ m3n. — CaparoB, ExarepunOypr : IlpocdoOpazoBanue, Ypanbckuii
benepanbHbIN yHHBepCHTeT 2019. — 79 c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. —
Teker AJIEKTPOHHBIN. n Pexnum JlocTyna:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/87899

¢ Baiitaep, B. B. Xumus : yuebnoe nmocobue mins CIIO / B. B. BaiitHep ; mox peaakueit
M. K. HBanoBa. — 2-¢ m3a. — CaparoB, ExarepunOypr : IIpodoOpazoBanue, VYpanbckuii
dbenepanbubiii yauBepeuteT, 2019. — 90 c. — ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. —
TexcT : 3HeKTPOHHBIM // DIIEKTPOHHBIH pecypc HUGPOBOM oOpa3oBaTenbHOM cpeasl CIIO
PROFo06pa3oBanue. — Pexum JIOCTyMa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

I[OHOJIHHTBJ'[LHI)IC HCTOYHUKMU:

o Xumus : yuebHoe mocobue ms CITO / M. T'. UBanos, JI. A. baitkoBa, O. A. HeBonuHa,
M. A. Kocapesa ; non penakuueit Y. U. Kanunnyenko. — 2-e nzn. — Caparos, ExatepunOypr :
[TpodobpazoBanue, Ypanbckuii denepanbublii yHuBepcutet, 2019. — 106 c¢. — ISBN 978-5-
4488-0387-1, 978-5-7996-2918-2. — TekcT : 3MEeKTPOHHBIN // DIEKTPOHHBIN pecypc nudppoBoii
obOpazoBarenbHoii cpeasl CIIO PROFoOpazoBanme : [caiit]. — Pexum poctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

e['ycena, E. B. Xumus mst CI1O. B 2 yactax. U.1 : yuebHo-MeToanmueckoe nocooue / E. B.
I'ycea, M. P. 3uranmmna, J[. M. KynukoBa. — Kazanp : KazaHckuili HallMOHAJIbHBIN
MCCJIeI0OBATENbCKUI TeXHOJIOrHUeckui yauBepcutet, 2019. — 168 c. — ISBN 978-5-7882-2791-
7, 978-5-7882-2792-4 (u.1). — Tekct : 2NMeKTPOHHBIA // DNEKTPOHHBIA pecypc HUPPOBOIL
obpazoBarenbHoii  cpeasl  CIIO  PROFoOpazoBanme : [caiiT]. — Pexum gocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/10961 1

eCrenanoBa, A. K. OOmas u Heopranumueckas xumus. OpraHuueckas XHUMHUS
METOJMYECKHE yKa3aHus K JabopaTopHbIM padotam / Anekcanapa KoncrantunoBHa CtenmaHoBa
; YXTUHCKMM TOCYAApCTBEHHBIM TEXHUYECKUN YHUBEpPCUTET, MHAYCTpUaNbHBIA HHCTUTYT
(cpemnero mpodeccuoHaTbHOTO 00pa3oBaHus). - YxXTa : M31-Bo YXTHHCKOTO roCy1apCTBEHHOTO
TeXHHYecKkoro yHuBepcurera, 2019. — JInga cpennero mpodeccuoHambHOrO 00pa3oBaHUS. —
Tekcr : anexkTpoHHbIN : 0.11. — TekcT (BU3yanbHBIN) : HETOCPEACTBEHHBIN. — PexxuM moctyma:
http://lib.ugtu.net/book/41340/

e CrenanoBa, A. K. Xumus. O6mas u Heopranuueckas Xxumusa. Opranudeckas XUMHsI IS
CHEIHNAIbHOCTEH TEXHUUECKOT0 IpouiIs : METOJUYECKHE YKa3aHHs K J1a0opaTOpHbIM padboTtam /
Anexcanapa KoncrantuHoBHa CTemaHoBa ; YXTHHCKHH TOCYHApCTBEHHBIM TEXHHYECKUHN
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https://profspo.ru/webreader/web/viewer.php?publicationId=books/109611
http://lib.ugtu.net/book/41340/

yHHUBEpCUTET, MHAyCTpUanpbHBIi MHCTUTYT (CpemHero mnpodeccrnoHalbHOTO 00pa3oBaHUSs). —
Vxrta : U30-BO YXTHHCKOTO TOCYJApCTBEHHOIO TEXHUYECKOro yHuBepcutera, 2021. — [Ins
cpeaHero nmpogeccuoHanbsHOro 00pa3oBaHus. — 0.11. — DIEKTpOHHAs Mporpamma (BU3yaslbHas).
DNIeKTPOHHBIE JaHHBIC : JEKTPOHHBIC. — Pexxum moctyma: http://lib.ugtu.net/book/41729/ 45
IK3.
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5.XAPAKTEPUCTHUKA U KOHTPOJIb OCHOBHBIX BUIOB YYEFHOM
JAEATEJIBHOCTH 110 JUCHUIIIMHE «XUMUS»

Conepxanue XapakTeprucTUKa OCHOBHBIX @opMBbI U METO/BI KOHTPOJIS U
0o0yudeHus BUJIOB y4eOHOM JesITeIbHOCTH OLICHKH PE3YJIbTATOB O0yUYCHHS
oOyJarontuxcs (Ha ypoBHE
y4eOHBIX ICUCTBHI)
Baxneiimue YMeHue naBath ONpeesiCHUE U [IpomexxkyTouHas arrecTanus
XUMHUYECKUE ONEePUPOBATH CIEAYIOIIUMHU TectupoBaHue
TIOHSATHUS XUMUYECKUMH MOHATHIMHU:

BEIIECTBO, XUMUYECKUHN SJIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHasl U MOJIEKYJISIpHasi Macchl,
WOH, aJUTOTPOIHS, U30TOIIbI,
XUMUYECKas CBA3b,
NIEKTPOOTPULIATETLHOCTB,
BaJICHTHOCTb, CTEIIEHb
OKHCIJIEHUSI, BEIIECTBA
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS,
PacTBOPBL, JEKTPOJIUT U
HE3JIEKTPOJIUT,
IEKTPOIUTUYECKAs
JIMICCOIIMALINS, OKUCIIUTENb U
BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, JJIEKTPOJIU3,
TeroBoi 3¢ ekt peakuuu,
CKOPOCTh XUMHUYECKOW PEaKIINH,
KaTaju3, XMMUYeCKoe
paBHOBECHE, YIIICPOJHBII CKENET,
(GyHKIMOHATBHAS TPYTINA,
M30MEepHsi, TOMOJIOTHS

[IpakTuueckas padora Ne 1, 2
JlaboparopHas pabora Ne 10, 11,
12

OCHOBHBIE 3aKOHBI
XUMUAU

DopmMyJIMPOBAHUE 3aKOHOB
COXPAaHEHHUs MacChl BELUIECTB U
MIOCTOSIHCTBA COCTaBa BELIECTB.
¥YcTaHOBKa NPUYMHHO-
CJIIEICTBEHHOM CBA3U MEXKIY
COJIEP’KaHUEM 3THUX 3aKOHOB U
HanycaHUeM XUMHUYECKUX
(bopMyn U ypaBHEHUH.
YcraHOBKa 3BOIIOIIMOHHON
CYILIHOCTH MEHJIEJIEEBCKOU U
COBpEMEHHOM (POpMyYITHPOBOK
nepuoandeckoro 3akoxa /. 1.
Menneneesna.

OOmbscHeHnEe PU3NIECKOTO
CMbICJIa CUMBOJIMKHU
[IEPUOAUYECKOU

TaOJIUIBI XUMHUYECKHUX DJIEMEHTOB
J1. 1. MennieneeBa (HOMepoB

TectupoBanue. IIpakTuueckas
pabota Ne 9, 1,
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3JIEMEHTA, TIEpUoia, TPYIIbI) U
YCTaHOBKa IIPUYUHHO-
CJICICTBEHHOM CBSI3M MEXKTY
CTPOCHHUEM aTOMa U
3aKOHOMEPHOCTSMH U3MEHEHUS
CBOMCTB 2JICMEHTOB B
00pa3oBaHHBIX UMU BEIIIECTB B
IepuoAax U rpymmax.
XapakTepucTHKa 3JIEMEHTOB
MaJIbIX U 6OJIBH_II/IX HepI/IOHOB 10
HX MOJIOKEHHUIO B
ITepnonnueckoii cucreme /1. U.
Menneneena

OcHOBHbIE TEOPUH
XUMHUH

VYcraHOBKa 3aBUCUMOCTH CBOWCTB
XMMHYECKUX BEIIECTB OT
CTPOEHUS aTOMOB 00Pa3yIOIIHX
UX XUMHYECKHX JJIEMEHTOB.

XapakTepUCTUKA BAXKHEHUIINX
TUIIOB XMMUYECKUX CBA3EH U
OTHOCUTEIBHOCTH 3TOU
tunonoruu. OObscCHEHNE
3aBUCUMOCTH CBOWCTB BEIIECTB
OT UX COCTaBa U CTPOECHUS
KPUCTAUIMYECKUX PEILIETOK.
®opMynHpOBKa OCHOBHBIX
IIOJIOKEHUN TEOPHUH
3IEKTPOJIUTUYECKON
JUCCOLIMAIMHU U XapaKTEPUCTHKA
B CBETE DTON TCOPUHU CBOMCTB
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUMN.

DopmMyJIUPOBKAa OCHOBHBIX
ITOJIOKEHUN TEOPHUH
XUMHYECKOTO CTPOEHHUS
OPraHUYeCKUX COCTMHEHUH U
XapaKTEPUCTUKA B CBETE ITOMN
TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX
COETMHEHU N

TectupoBanue.

[IpakTrueckas padora Ne 1, 2, 4,
5

JlaboparopHas padota Nel, 2, 4,
5,6,7,8,10, 11

Baxxueiinme
BENIEeCTBa
Y MaTepHalIbl

XapakTepucTrKa COCTaBa,
CTPOEHHSI, CBOWCTB, ITOTYYEHUS U
IIPUMEHEHHUs] BAXKHEUIINX
metaios (IA u Il A rpynm, IB-
VIIB- rpymn) 1 uX COeMHEHUI.

XapakTepucTUKa cocTaBa,
CTPOEHHS, CBOWUCTB, ITOTYYEHUS U
MIPUMEHEHMSI BAKHENIINX
HeMeTauioB (HemetaioB [VA -
VIII A rpymi) 1 uX COeTUHEHUH.

TectupoBanue.

JlabGopaTtopHas padota Ne 1,4, 5,
6, 7, 8,9,13,14

[IpakTruyeckas pabora
Ne2,4,5,6,8,13,15, 16
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XapakTepucTHKa COCTaBa,
CTPOEHUSI, CBOUCTB, MOJYyUYEHUS U
MPUMEHEHHSI BayKHEHIITNX
KJIACCOB YIJIEBOIOPOIOB
(anmkaHOB, IIMKJIOAJIKAHOB,
QJIKEHOB, aJIKUHOB, apPEHOB) U UX
HauboJjee 3HaUMMBbIX B
HapOJIHOXO035UCTBEHHOM IJIaHE
MpeICTaBUTENEH.

AHanoruyHas xapakTepucTHKa
BAKHEWILINX PEICTaBUTENEH
JPYTUX KIACCOB OPraHMYECKUX
COEIMHEHMI: MeTaHoJIa U
3TaHOJIA, CJIOXKHBIX I(PUPOB,
KHUPOB, MbLJI, aJIbJICTUIOB
(popmanbreruaoB u
areTanperuaa), KeTOHOB
(arreToHa), KapOOHOBBIX KUCIIOT
(YKCYCHOI KHCIOTHI,
MOHOCaxXapuJ0B (TIIOKO3BI),
JTucaxapuJioB (caxapo3bl),
MoJIcaxapuaoB (Kpaxmana u
LEJUTI0NIO3bI ), aHUIIMHA,
AMHHOKHUCJIOT, OCJIKOB,
HCKYCCTBEHHBIX U
CUHTCTHYECKUXBOJIOKOH,
Kay4yKOB, TJIACTMAcC

XUMHYECKHUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBaHue B yueOHOH U
npodecCuoHaNIbHON
JEeATEIbHOCTH XUMHUYECKUX
TEPMUHOB U CUMBOJIUKH.
Ha3BaHue n3y4eHHBIX BEILECTB
110 TPUBUAIBHOW WJIN
MEXIYHAPOAHOW HOMEHKIIATYpPE
U OTPAKEHUE COCTaBa ITUX
COCIMHEHU C IIOMOIIBIO
XUMUYECKUX (HOPMYII.
OtpakeHne XuMUYECKUX
IIPOLIECCOB C IIOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKIUN

TectupoBanue
[TpaxTuueckas padora Ne 1, 2

XUMHUYECKHUE
peakuuu

OOBsicHEeHHE CYIIIHOCTH
XUMHAYECKHX TPOIIECCOB.
Knaccuukanus XumMmuaeckux
peaKIuil Mo pa3InYHbIM
MPU3HAKAM: YUCITY M COCTaBY
MPOAYKTOB U PEarcHTOB,
TETIOBOMY P EKTy,
HampaBJieHu1o, (aze, HATUYHIO
KaTajln3aropa, U3MEHEHHIO
CTETICHEHN OKHMCJICHHS DJIEMEHTOB,

[Ipaktrueckas padota Ne 3, 4, 6,
8,15

JlabopaTtopHas padorta Ne 1, 3, 4,
5,6,7,8,9,10, 11,12, 13, 14
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00pa3yromux BelecTBa.
YcTaHOBKa MPU3HAKOB OOIIETro U
Pa3IMYHOTO B TUIIOJIOTHH
peakuuil 11 HEOPraHUYECKOU U
OpPraHUYECKON XUMUHU.
Knaccudukanus BemecTs u
MIPOLIECCOB C TOYKH 3PEHUS
OKHCJICHUSI-BOCCTAHOBJICHUSI.
CocraBieHue ypaBHECHUH
peaKuuii C MOMOILBI METO1a
ANEKTPOHHOTO OanaHca.
OOBbsicCHEeHNE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON peakIuu
Y TIOJIO’KEHUST XUMUYECKOTO
pPaBHOBECHSI OT Pa3IUYHBIX
(bakTopoB

XUMUYECKUN
SKCIEPUMEHT

BrinosiHeHHE XUMAYECKOTO
IKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBHUH C MPABUIAMHU
0€30IaCHOCTH.

Hab6monenue, pukcanus u
OIMCAaHUE PE3yIbTATOB
MIPOBEICHHOT'O IKCIIEPUMEHTA

JlabopaTtopHas pabota Ne 1, 2, 3,
4,5,6,7,8,9,10,11, 12,13, 14,

XuMuueckas
nHpOpMaIHs

[IpoBenenue caMocToSITEIBHOIO
ITOMCKA XUMHAYECKOU
uH(pOpMAaIUU C UCTIOIb30BAHUEM
Pa3IUYHbBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa).
Hcnonp30BaHne KOMIIBIOTEPHBIX
TEXHOJIOTUH 11 00paboTKH U
nepeayd XuMHYECKON
uHpopMalLnu U ee
MIPE/ICTABICHMS] B PA3JIUYHbIX
bopmax

TBOp‘IeCKOC 3aJaHuc

Pacuetn! 1o
XUMHYECKAM
bopmynam

1 YpaBHCHUSM

YcraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOM U
KOJINYECTBEHHOW CTOPOHAMHU
XUMHYECKHX O0OBEKTOB U
npoueccoB. Pemenne pacueTHbIx
3a7a49 10 XUMHYIECKIM
dbopMynaM u ypaBHEHUSIM

[IpakTrueckas padora Ne 4, 5, 7,
8, 10,11, 12,

[TpodunbHoe u
npodeccroHaibHO
3HaYNMOe
cozepKaHne

OOBsicCHEHNE XUMUYECKUX
ﬂBHeHI/IfI, HpOI/ICXO)ISIHH/IX B
npupoe, ObITY U Ha
npousBoAcTBe. OnpeaeneHue
BO3MOKHOCTEH MPOTEKaHUS
XUMUYECKHUX PEBPAILICHHN B

Jlokmazpl, COOOIIEHHs, TPOBEPKa
3HaHUN 10 0e30IacHOMY
MPOBEICHUIO XUMUIECKOTO
IKCIIEPUMEHTA

[IpakTuyeckas padora Nel6
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Pa3IUYHBIX YCIOBUSAX.
Cobnroenue npaBui
9KOJIOTMYECKHA IPaMOTHOIO
MOBEJCHUS B OKPYKAIOLIEH
cpene. OLeHKa BIUSHAA
XUMHUYECKOT'0 3arps3HEHUS
OKpY’KaloIlel Cpelbl Ha
OpraHM3M 4YeJIOBEKa U Jpyrue
KuBbIE opranu3mbl. CoOoeHe
npaBuiI 0€301MacHOT0 00paIICHUS
C TOPIOYUMU U TOKCUYHBIMU
BELIECTBaMHU, Ja0OPATOPHBIM
obopynosanueMm. [Tonroroska
pacTBOPOB 3aJaHHOU
KOHIIEHTpaLuu B ObITY U Ha
npou3BoAcTBe. Kpurnueckas
OLIEHKA I0OCTOBEPHOCTHU
XUMHAYECKON HH(pOpMaIH,
IIOCTYTIAIOIIEN U3 Pa3HbIX
HNCTOYHUKOB

HroroBreie pe3ynbTarhl 00y4eHUs MO AUCIHUIUIMHE MPOBEPSIOTCS HA MPOMEKYTOUHOM

aTTCCTalluu.
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