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PabGouass mporpamMma y4eOHOM AMCHMIUIMHBI XuMHUs pa3paboTaHa B
COOTBETCTBHH C: (hefiepaabHbIM rOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM
cpemHero o0mero 00pa3oBaHus, YTBEPKIACHHBIN puka3zoM MuHoOpHayku Poccun
or 17 mas 2012 r. Ne 413, pekoMeHIaUMsIMH O OpPraHU3aLHUHU TMOJYyYEHHUS
cpenHero obOimero o00pa3oBaHHMs B IpeAeiax OCBOCHUS 00pa3oBaTeNbHbIX
porpaMMm cpeaHero mnpodeccuoHaIbHOro o00pa3oBaHUsi Ha 0a3e OCHOBHOTO
oOmiero oOpaszoBaHusi ¢ ydeToM TpeOoBaHMi (enepanbHBIX TOCYAaPCTBEHHBIX
oOpazoBarenbHbIX cranaaptoB (PI'OC) u moiayyaeMoll CHEUUaTbHOCTH WM
npodeccun cpeaHero mnpodeccuoHanbHoro odpazoanus (CIIO) (mucbmo
JlenapTameHTa roCcy1apCTBEHHOM MOJIMTUKHU B cpepe MOATOTOBKH pabounuX KaJpoB
u JI11O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), npumMepHOil iporpaMmbl
y4eOHOM JHUCHMIUIMHBI XHUMHS JJs HOpo(ecCHOHAIbHBIX 00pa30BaTEIbHBIX
OpraHu3anui, pekomeHaoBaHHOW DenepanbHbBIM rOCyAapCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «®DenepaibHbli MHCTUTYT pa3BUTHs oOpa3zoBaHus» (PI'AY
«®UPO») B KayecTBE MNPUMEPHON MpoOrpamMMmbl IS pead3alid OCHOBHOM
npodeccuoHanbHOM 00pa3oBarenbHOl mporpammbel CIIO Ha 06aze OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJYUYCHUEM CPEAHEro o0IIero oopazoBanusi, IpoTokos Ne
3 ot 21 urons 2015 r., peructpauoHHbld HOMEp peneH3un Ne 325 ot 23 uroind
2015 r. ®I'AY «®UPOy», yTOYHEHHBIMH pPEKOMEHJAIUSIMU 00 yTOYHEHUU
pEeKOMEHIalMi N0 OpraHU3aluu MOJYYEHHUS CpPEJHEro oO0Iero odpa3oBaHUs B
npejenax OCBOCHHsI 00pa30BaTeNbHBIX MPOTrpamMM CPEIHEro MpoQecCUOHaNIbHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpPEOOBaHMIA
(denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOJy4yaeMoil
npodeccu WM CHEIUATBHOCTU CPEAHETO0 MPodecCHOHAIBHOTO 00pa30BaHUs
(mucemo JlemapTraMeHTa TrOCYJapCTBEHHOM TOJUTUKM B c(epe MOArOTOBKH
pabounx kaapoB u JIIO MunoGpnayku Poccun ot 17.03.2015 Ne06-259) wu
[IpumepHbix mTporpamMm  oOEe00pa30BATENbHBIX YYEOHBIX JAMCLHUIUIAH IS
npodeccuoHaNbHbIX 00pa3oBaTeNbHbIX opranusauuid (2015r.), mpotokon Ne3 ot
25 masa 2017 1.
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1. TIACHOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUIIJIAHBI

1.1. Oobs1acTh NpUMeHeHUs padoyeil NPporpaMMbl

Pabouast mporpamMma y4eOHOW AMCITUIUIMHBI SIBIISCTCS YACTHIO MPOTPAMMBI
HOJITOTOBKH KBaJIM(UITMPOBAHHBIX padounx, cayxkamux ([TITIKPC) pa3zpaboranHas B
cootBercTBUM ¢ PI'OC CO, ®I'OC CIIO, pexoMeHAalUsIMUA MO OpraHU3aluu
MOJIyYeHHS CpeJIHETo 00I1Iero o0pa3oBaHus B Mpejieiax OCBOCHUSI 00pa30BaTelIbHbBIX
porpamMm cpeaHero npogeccuoHaibHOro 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETro
oOpa3oBaHusi C  ydyeToM  TpeOoBaHUU  (eaepalibHbIX  TOCYJapCTBEHHBIX
0o0pa30oBaTeNbHBIX CTAHIAPTOB W MOJYyYaeMOM CIENMATbHOCTH WU NpPOQpeccuu
cpenHero npogecCuoHaIbHOTO0 00pa30BaHUS.
1.2.MecT0 yuyeOHOMH THCHMIIMHBI B CTPYKTYPe OCHOBHOI NPodeccHOHAIbHOMT

00pa3oBaTeJIbHOM POrPaAMMBbI

VyebOnast JUCLUILIMHA XuMust SIBJISIETCS TUCIUILUINHOMN
obmreoopazoBatenbHoro nukia [HITKPC no npodeccun 43.01.09 TloBap. konauTep
€CTECTBEHHOHAYYHOTO MNpoduiisi npodecCHOHaTbHOTO 00pa30BaHHUs.

Pabouas mporpamma y4eOHON TUCUUIIIMHBI XUMHUS pa3paboTaHa Ha OCHOBE
tpeboBannit DI'OC cpenHero oOmiero o00pa3oBaHMs, MPEABIBISIEMBIX K
CTPYKTYpE, COACP>KaHUIO U pe3yIbTaTaM OCBOCHUS YUYCOHOU JUCIUTUITMHBI XUMUS.

1.3. Pe3yabTaThl 0CBOCHUA YUEOHOM M CIIUTIIMHBI

OcBoenue cojiepkaHusi y4eOHOM JUCHMIUIMHBI XUMHS O0O0ecreyruBaeT
JNOCTHKEHHE

JIMYHOCTHBIX Pe3yJibTATOB:

— YyBCTBO F'OPJAOCTH U YBAXKEHUS K HICTOPUH U JIOCTUKEHUSIM
OTEUYECTBEHHOU XUMUUYECKON HAyKW; XUMHUUECKU IPaMOTHOE TIOBEJICHUE B
PO EeCCUOHATILHOM IESITEIbBHOCTU U B OBITY NMPU 0OpALIEHUN C XUMHUYECKUMU
BEILECTBAMH, MaTEpUATIAMH U MPOILIECCAMU;

— FOTOBHOCTD K MIPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIEHUS KBATU(PUKAIIUU
B M30paHHO# NpohecCHOHANBHON JEATETbHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIH
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE UCIOJIb30BATh JOCTHKEHUSI COBPEMEHHOM XMMHUYECKON HAYKH U
XUMHUYECKUX TEXHOJIOTUH JIJIsl TOBBIIICHHS] COOCTBEHHOTO MHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM NeITeTbHOCTH,

MeTanpeJAMeTHbIX Pe3yJIbTATOB:

— WCIO0JIb30BAaHKE PA3JIMYHBIX BUIOB MIO3HABATEIBHOM ESITEIBHOCTH U
OCHOBHBIX HHTEIJICKTYAJIBHBIX Orepaluii (MOCTaHOBKY 3a71a4H, POopMyIUpOBaAHHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUSI, 0000ITICHUS, CUCTeMaTH3alllH,

BBISIBJICHUS IPUYMHHO-CJICICTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHUS BHIBOJIOB) IS PEIICHUS TTOCTAaBJICHHON 3a1a4u, MPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HAHU (HAOJI0ICHHS, HAYYHOTO DKCIIEPUMEHTA) JJIsI
W3YUYEHUS PA3IUIHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOAMMOCTh CTATKUBATHCS B TpodeccroHanbHol chepe;
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— WCIOJIb30BaHNE PA3JIMYHBIX HCTOYHHUKOB IS ITOJTYICHUS XUMHICCKON
UH(POpPMAITUH, YMEHHUE OLICHUTH €€ IOCTOBEPHOCTD JIJIS JOCTHYKCHHS XOPOIIINX
pe3ynbTaToOB B MpodecCHuoHaIbHOU cdepe;

NpeAMETHBIX PE3YJIbTATOB:

— c(hopMUpOBaHHOCTH MPEACTABICHUI O MECTE XMMHUHU B COBPEMEHHOU
HAay4YHOM KapTUHE MUpPA; MOHUMAaHHUE POJIM XUMUU B (DOPMUPOBAHUU KPYro3opa U
GyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUYECKUX 3a/1a4;

— BJIaJICHWE OCHOBOIIOJIATAOIUMHA XUMUYECKUMU MOHATUSIMH, TEOPHUSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSAMHM; YBEPEHHOE MOJIb30BAHNE XUMUYECKON

TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJIAJCHUC OCHOBHBIMU MCTOJaMH HAYYHOTI'O ITO3HAHUA, NCIIOJIb3YCMbBIMHU B
XUMUH: Ha6J'IIOI[€HI/ICM, OIIMCAaHUCM, U3MCPCHUECM, SKCIICPUMCHTOM,; YMCHHC
O6pa6aTBIBaTB, OOBSICHATH PE3YJIbTATHI IIPOBCACHHLIX OIIBITOB U ACJIATH BBIBObI,
TOTOBHOCTH ¥ CITOCOOHOCTH IMPUMCHATb MCTO/IbI ITIO3HAHMWA TP PCIHICHUU

IMPAKTHYCCKUX 3a7a4,

— c(popMUPOBAHHOCTHh YMEHUS JaBATh KOJUYECTBEHHBIE OLIEHKH U
IPOU3BOIUTH PACUYETHI [0 XUMHUECKUM (HOPMYJIaM U YPaBHEHHSIM;
— BJIa/ICHUE NIPABWJIaMU TEXHUKH 0€30IaCHOCTH MPHU HCIOIb30BaHUU

XUMHNYCCKHUX BCIICCTB,

- C(i)OpMI/IpOBaHHOCTB COOCTBEHHOM ITO3UIINHU 110 OTHOIICHHIO K
XUMHYECKOU I/IH(bOpMa]_II/II/I, HOquaeMOﬁ N3 Pa3HbIX HCTOYHUKOB.

OcBoenue cojaepxaHusi Y4eOHOW JTUCIUTUIMHBI

XUMUS 00ecreunBaeT

dbopMHUpOBaHUEe U PA3BUTHUE YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH B KOHTEKCTE
MIPEEMCTBEHHOCTH ()OPMUPOBAHUS OOIIUX KOMIIETEHITUH.

Bunbl yHuBepcanbHbIX yueOHbBIX IEHCTBUS

OO61re KoMIeTeHIINN
(B cootBetcTBUE ¢ PI'OC CIIO mo
CrelMaNnbHOCTH/TIPOdecCcrn)

IIposiBAATE 4yBCTBO FOPJIOCTH M YBAKEHHUS K
UCTOPUU U TOCTHKEHUSM OTE€YECTBEHHOMN
XUMHUYECKON HAyKH; XUMUYECKH TPAaMOTHOE
MOBEJICHUE B TPOPECCHOHATIBHON
JESITEIIbHOCTH U B OBITY MPU OOpAILIEHUH C
XUMHUYECKHMH BEIIECTBAMU, MaTepHalaMu 1
IPOIIECCaMH.

OK 01. BeiOupatsb criocoOsbl perieHus 3aaau
npoeCCHOHATBLHON JIeATETbHOCTH,
IPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. OcyniecTBisATh NOUCK, aHATIU3 U
MHTEpIIpeTaIio HHPOpPMAaIHH,
HE00X0IMMOM 7151 BBITIOJTHEHUS 3a7a4

PO ECCHOHAIBHON JESTEHHOCTH.

['OTOBUTBCST K MPOJIOJIKEHUIO 00pa30BaHUS U
MOBBIIIIEHUS KBATU(UKAIMK B U30paHHON
npodeCCHOHATBLHOMN 1eATEbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIN XUMHUYECKUX
KOMIIETEHIINH B 3TOM.

CdopmupoBaTh NpeCTaBICHUS O MECTE
XUMHH B COBPEMEHHOM HAy4YHOU KapTHUHE
MUpPa, IOHUMATh POJIb XUMUU B
(dbopMUpOBaHUHU KPYro3opa

OK 03. IIimtaHnpoBaTh M PeaIn30BbIBATH
coOcTBeHHOE MpodeccnoHaTbHOE U
JTUYHOCTHOE Pa3BHUTHE.

OK 04. PaboraTh B KOJIJIEKTUBE X KOMAH/E,
3¢ PEeKTUBHO B3aUMOICHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KJIHEHTAMHU.
OK 05. OcyniecTBisTh yCTHYIO U
MUChMEHHYI0O KOMMYHHKAITUIO Ha
TOCYZAapCTBEHHOM SI3BIKE C YIETOM
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(GYHKIIMOHATHHON TPaMOTHOCTH Y€IOBEKa 0COOCHHOCTEH COIUATBHOTO U KYJIbTYPHOTO
JUISL pEUICHUs IPAKTUYECKUX 3a/1ady. KOHTEKCTA.

OBnazeTh OCHOBHBIMU METOAAMH HAyYHOTO OK 06. ITposiBIATE IPaKIAHCKO-

MO3HAHUS, UCIIOJIB3YEMBbIMU B XUMUH: [aTPUOTHICCKYIO HO3UIHTO,

JIEMOHCTPUPOBATh OCO3HAHHOE MTOBEIECHNE HA
OCHOBE TPaIUIIMOHHBIX O0IIEUETIOBEYECKUX
LIEHHOCTEH, IPUMEHSATH CTAHIAPThI
AHTUKOPPYILUOHHOTO TIOBE/ICHHUS.

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpYXarollel cpelibl, pecypcocOepexeHHIo,
3¢ (EeKTHBHO JCHCTBOBAThH B YPE3BHIYAMHBIX

HAOJI0/IEHUEM, OITUCAHUEM, U3MEPEHHUEM,
SKCIIEPUMEHTOM; yMEeHUEe 00pabaThiBaTh,
OOBSACHATD PE3y/IbTATHI IPOBEACHHBIX OIBITOB
U JIeTIaTh BBIBOJBI; TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS
IIPU PELICHNU IPAKTUUECKUX 3aau.

CdopmupoBaTh COOCTBEHHYIO MO3UIUIO 10 CUTYaLHsIX.
OTHOIICHUIO K XHMMHUYECKOH HH(MOpMAIHH,
IIOJIy4aeMOU U3 PA3HBIX NCTOYHHUKOB.

Hcnoap3oBaTh Pa3IMIHbBIC MCTOYHHUKH IJIA
MOJyYEeHHUsI XUMUYECKOi nHpopMarmm,
yYMEHHE OLICHUTH €€ JIOCTOBEPHOCTH IS
JOCTHOKEHUSA XOPOIIUX PE3YyJIbTaTOB B
npodeccuoHanbHOM cepe.

OK 09. Mcnonb3oBaTh HHPOPMAIIOHHBIE
TEXHOJIOTUH B MPOPECCHOHATBHON
JIESITEIIbHOCTH.

OcBoeHue COAEpKAHUS y4eOHO JTVCIIUTIINHBI obecrnieunBaeT
dbopmMupoBaHUE OOIIMX KOMITETCHIIUH.

OO111e KOMIETEHINT
(B cootBercTBHu ¢ PI'OC CITO no npodeccun)

OK.01 BsiOupats criocoOwl perieHust 3a1a4d npodeccuoHaIbHOM NIeATeNTbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK.02 OcymecTBiiaTh MOUCK, AaHAIM3 W HUHTEpOpeTanuio uHpopmanuuy,
HEO0OXOAMMOM ISl BBIMOJIHEHUS 33/1a4 Npo(hecCUOHATBHOU NeATeTbHOCTH

OK.03 IlnanupoBaTh M pealiU30BBIBATH COOCTBEHHOE MPO(EeCCUOHATBHOE H
JUYHOCTHOE Pa3BUTHE.

OK.04 PabGoraTh B KOJUJIEKTHBE W KOMaHJe, d3P(HEKTUBHO B3aUMOCHCTBOBATH C
KOJUTIETaMH, PYKOBOJICTBOM, KJIMECHTaAMHU

OK.05 OcymiecTBiaATh yCTHYHO W NUCBMEHHYK0 KOMMYHHKAIIMIO  Ha
rOCYAapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEH COLMAIBLHOTO U KYJIbTYPHOTO
KOHTEKCTA.

OK.06 ITposiBisiTh TpakJIaHCKO-TATPUOTHYECKYIO MO3UIIUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHUE Ha OCHOBE TPAJAMIIMOHHBIX  OOIIEUETIOBEUYECKUX
IIEHHOCTEH, MPUMEHSTh CTaHIapThl aHTUKOPPYHITMOHHOTO MTOBEICHMUS.

OK.07 ConeiicTBOBATh COXPAHEHUIO OKPYKAIOIIEH Cpe/ibl, pecypcocOepeKeHuUIO,
3¢ (HEeKTUBHO AEMCTBOBATH B UPE3BhIUANHBIX CUTYAIUSAX

OK 08. Hcnonws3zoBath cpeicTBa (DU3UYECKOW KyJIbTYphl IS COXPAHECHHS H

7
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YKpeIUIeHUsI 370pOBbsi B TMpollecce MNpOoPEecCHOHANBHON NEATEIbHOCTH U
MOI/Iep KaHus HEOOXO0IMMOTO YPOBHS (PU3NYECKON TTOITOTOBICHHOCTH.

OK.09 Hcnonb3oBaTh HMHPOPMALUOHHBIE TEXHOJIOTMU B MpOodeccCHOHATLHOM
JeSATETbHOCTH

OK.10 INonb3oBaThcst MPOPECCUOHAIBHON JOKyMEHTAIMEH Ha TOoCydapCTBEHHOM
Y UHOCTPAHHOM SI3bIKaX.

OK.11 Hcnonw3oBaTh 3HaHHA TO (UHAHCOBON T'PAMOTHOCTH, IUJIAHUPOBAThH
MPEANPUHUMATETLCKYIO IEATETLHOCTE B IPO(decCHOHambHOM cdepe.

1.4. Kosiu4yecTBO 4ac0B HA OCBOCHHME MPOrPaMMBbI Y4eOHOH
AUCHUTLTHHBI
O06bvem obpazoBatenbHOM Harpy3ku — 200 gacos.
Bcero ydaeOHBIX 3aHATHII BO B3aMMOJICHCTBHIH ¢ mpenogaBaTenem — 190
9acoB, B TOM YHUCIIE:
TeopeTuieckoe oOyuenue - 134 gaca;
71a00paTOpHbIE U MPAKTUUECKHUE 3aHIATHsI, BKJIIOUas ceMUHapbl — 56 vaca;
CamocTosTenbHast padoTa 00y4aronerocs - He IpeayCMOTPEHO
Koncynpranuu — 4 4gaca.
[IpomexyTouHas aTTectanus — 6 4acoB

B ToMm ynciie yacoB BapuaTuBHOM YacTu yueOHbIx 1ukioB [ITIKPC: He
IIPEAYCMOTPEHO.
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2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yueOHoI padoThI Oo6bem
4acoB

O0bem 00pa3oBaTeIbHOI HATPY3KHU 200
O0beMm paboTbl 00y4arIIMXCA BO B3aUMOJAEHCTBHM C 190
npenojaaBarejeM
B TOM YHUCJIE!
PaKTHYECKUE 3aHSATHsI/1a00paTOPHBIC 3aHATHS 56
CamocrosiTesibHAs pa0d0Ta 00y4arIerocs 0
B TOM YUCJIE!
pedepartsl, WHUBUIYyaJIbHbIC TBOpPYECKHUE 3a/1aHus,
WHJIUBUAYAJIbHOE TIPOCKTHOE 3aJlaHue, BBIMOJHEHHE TpapUyeCKuX
paboT, U3rOTOBJICHUE MaKeTa, UcciaeoBaTelbcKas paborta, pabota
C HOPMATUBHOW TIOKyMEHTaIMEN
Koncynpranmmn 4
ITpomexxyTouHas arrectanus B hopmMe dK3aMeHa 6

[IpodpunbHOEe wu3ydYeHHE 0011€00pa30BaTEIbHON YUYEOHOW JTUCIUTIIIMHBI
XUMHST OCYHIECTBIISIETCSI YaCTHUYHBIM TIepepacipe/iefiecHieM Y4eOHBIX 4YacoB U
O0TOOpPOM JUIAKTUYECKHX E€IMHUIl B 3aBUCUMOCTH OT BAXHOCTH TE€M JIA

npodeccun 43.01.09 IToBap, KoHAUTED.
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2.2. TemaTu4ecKUH NJIAH U COAEPKAHNE Y4eOHON JUCHUIIMHBI XUMHUA

Ctpoenue atoma

HaumeHoBaHue pa3jiesioB U TeM Copep:xaHue yueOHOro MaTepuaJa, jadopaTopHbie padoThl U NpakTHyeckue | O0bem
3aHATHS, CAMOCTOSITE/IbHAS padoTa 00y4yawimuxcs, KypcoBas pabora 4acoB
(mpoekr)
1 2 3
Conep:xanue y4eOHOIro MaTepuaJia 2
Beenenne 1  |Hayusble MeTO/bI TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM.
2  |Poip 9KcriepuMEHTa U TEOPUH B XMMHHU.
3  |MonenupoBaHre XUMHUYECKIX MTPOLIECCOB.
4 |3HaueHue XxuMuHU pu ocBoeHuHu cnenuanbHocTe CI1IO TexHrnueckoro
npoduis mpodhecCHoHaTLHOTO 00pa30BaHMS.
Pa3nes 1. O0masi u Heopranmyeckast XMMHSA 94
Conep:xanue yueOHOro MaTepuaJia 4
1 |CocraB BemecTBa.XuMuyeckue osyeMeHTh. CHnocoObl CyIIecTBOBAaHUS
XUMHYECKHX JJIEMEHTOB: aTOMBI, IIPOCTHIC U CIIOXKHBIE BellecTBa. BemecTa
MOCTOSIHHOTO UM TIEPEMEHHOT0 COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa
BeniecTB. BenecTBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tema 1.1 2 |U3mepenue BemecTBa. Macca aTOMOB M MOJEKyJd. ATOMHas €IUHHIA
XuMHusi- HAyKa 0 BellecTBax. mMacchl. OTHOCUTENbHBIC aTOMHAsI M MOJICKYJISIPHAsI MACCHI.
3 |ArperatHble COCTOSIHMSI BellecTBa. TBepaoe (KpHCTaLIMYECKOE U
amop¢Hoe), KHJIKOEe M ra3zoo0pa3HO€ arperaTHble COCTOSIHHMSI BEIECTBA.
3aKkoH ABOTaJipo U €ro CIEJICTBHUS.
4 |Cmecm BemecTB. Paznuuuss MexIay CMecIMH U XHMHUYECKUMU
coeHeHusIMU. MaccoBasi U 00beMHas 1011 KOMIIOHEHTOB CMECH.
Tema 1.2. Copep:kaHue y4eOHOro MaTepuaa 6

1 | AtoM — caoxkHas yacTuua. JlokazaTenbCTBa CIOKHOCTH  CTPOCHUS
aToMa: KaTOJHbIE U PEHTT€HOBCKUE JIyud, GoTOdh(DEKT, paluOaKTUBHOCTbD,
annekTposn3. CoOBpeMEHHBIE IPEJCTABIEHUS] O CTPOEHUHU aTOMa.

2 |CoctraB aToMHOro0 siipa. HyKJOHBI: TPOTOHBI U HEUTPOHBIL. M30TOMBI 1

HYKJIUJBL. Y CTOMYMBOCTB SAEP.
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3 |JaexkTpoHHas 00071049Ka aTOMOB. [loHsATHE 00 2IEKTPOHHON OpOUTATH U
JIEKTpOHHOM o0uiake. KBaHTOBBIE UKcIIa: IIIaBHOE, OpOUTAIBHOE
(mo004HOE), MArHUTHOE U CIIMHOBOE.

Copep:kaHue y4eOHOro MaTepuaa

1 |Otkpertue 1. . MenneneessiM [lepuoanueckoro 3akona. [lepuonnueckuit

3akoH B hopmynupoBke JI. . Menneneena.
Tema 1.3. 2 |[lepuoamnueckast TabIUIA XUMUYECKHX 3JIEMEHTOB — Ipaduieckoe

Ilepuoauyeckuii 3aK0H 1
Ilepuoanyeckasi cucrema
XMMH4YeCKHX 3j1eMenToB /1. H.
MeHaeneeBa U CTpOEHHE ATOMA

0T06pa)KCHI/Ie IICPHUOAUICCKOI'O 3aKOHA.

3 |ATomM — cnoxHas yactuna. Sapo (IpOTOHBI U HEUTPOHBI) M AJIEKTPOHHAS
o0ounouka. M3oronsl. CTpoeHue 3JeKTPOHHBIX 000JI04YE€K aTOMOB 3JIEMEHTOB
MaJIbIX IEPUOIOB.

4 |HN30TOnBI

5 |CoBpemenHnas hopmynupoka [lepuoanueckoro 3akoHa.

IIpakTnueckoe 3anaTne Ne 1. CtpoeHre aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Tema 1.4.
CTtpoeHue BelecTBa

Copep:xanue yueOHOro MaTepuaJia

1 Bunn xumnueckoii cBsa3u. KoBajieHTHAsT XUMHYeCKas CBA3L. MexaHu3M
00pa3oBaHMs KOBAJIEHTHOM CBSI3U (OOMEHHBIN M TOHOPHO-AKIIETITOPHBI).
DIEeKTPOOTPUIIATETLHOCTD.

2  |MonHas xumuueckas cBs3b. KaTHOHBI, X 00pa3oBaHUE U3 aTOMOB B
pe3yJsbTaTe mpolecca OKUCIeHHs. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B
pe3ysbTaTe npolecca BOCCTAaHOBJICHUSI.

3 Meramueckas CBs3b. MeTainyeckast KpUCTATHYECKask PEIIeTKa U
MeTaJNInYecKass XUMHUIecKast CBsI3b. OU3NUECKHe CBOIICTBA METAJIJIOB.
. Bonopoanas cBsi3b.

4 Yuctele BemecTBa U cMecH. [loHsaTHE 0 cMecH BemiecTB. I 'OMOreHHbBIE 1
TeTECPOTrCHHBIC CMECH. CocraB cMeceli: 00beMHAasI 1 MaccoBas J0JIH
KOMIIOHCHTOB CME€CH, MaCCOBas JOJIA HpHMeCCﬁ.

IMpakTuyeckoe 3ansaTue Ne 2. Pemenue 3a1a4 Ha 00bEMHBIC H MACCOBBIC JOTH
BEIlleCTBa

Tema 1.5.
IHonumepsbl

ConeprxaHue y4eGHOro MaTepuaJjia

1  |Heopranmueckue nonumepsl. [loammepsl — npocThie BemecTBa ¢ aTOMHOM
KPUCTAJUIMYECKOM PEIIETKON: aJUIOTPOIIHBIE BUIOM3MEHEHUS YIUIEpOaa
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(anmmas, rpaduT, kKapOuH, QyuiepeH, B3auMOCBSI3b THOPU U3 OpOuTaIIeH
y aTOMOB yTJIepoia ¢ IPOCTPAHCTBEHHBIM CTPOCHHUEM aJLIOTPOITHBIX
Moau(UKaIMii); CeJICH U TEJUTYpP IEMOYCUHOTO CTPOCHHSI.
2 Oprannveckue mouMepsl. CIIocoObl X MOJTYYCHHS: pEaKIIUN
MOJINMEPH3AIUU M PEAKIIUHU TTOJTMKOHICHCAIUH.
IMpakTnyeckoe 3ansaTHe 3. O3HaKOMIICHHE ¢ 00Opa3I[aMH IIACTMACC U BOJIOKOH.
CocTraBiieHHe XUMHYECKUX YPABHCHHI MMOJIYUYCHUS TIACTMACC.
Conep:xanue y4eOHOIro MaTepmuaJia
Tema 1.6 1 IMoHsiTHe 0 TMCHIEPCHBIX cucTeMax. Kiaccuukarus JUCIEPCHBIX CUCTEM
JlucriepcHbIe CHCTEMBI B 3aBHCHMOCTH OT arperaTHOTO COCTOSIHHSI TUCTICPCUOHHOMN Cpebl U
JMCTIEPCHOM (ha3pl, a TAKKE 10 pa3Mepy MX YaCTHIL.
2 3HayeHMe TUCTEPCHBIX CHCTEM B JKUBOW U HEKUBOW Mpupoae u

HpaKTI/I'leCKOi/‘I JKHU3HU 4YeJ10BCKa. :‘)MYJ'IBCI/II/I " CYCIICH3UH B
CTPOUTCIILCTBE, HHHIGBOfI u MGHHHHHCKOfI IMPOMBIIIJICHHOCTH, KOCMCTHKC.

Tema 1.7.
XuMHYeCKHE peaKkIuu

Conep:xanue y4eOHOIro MaTepmuaJia

1 Knaccudukanusa xumuueckux peakuuil. Peakunu coeuHeHus, pa3ioxKeHus,
3amMerieHus, oomena. Karanurnueckue peakuuu. O6paTumble u
HeoOpaTHMBble pEeaKIINH.

2 |OKHMCAUTEIBHO-BOCCTAHOBHUTEIbHBIE peakuy. CTeneHb OKUCICHHUS.
OxucnnTesb ¥ BOCCTAHOBIICHUE.

3 |TemoBoit 3ppeKT XMMUIECKON peaKIiu

4 |CxopocTh XUMHYECKUX peakiuii. [IoHATHE 0 CKOPOCTH XUMUYECKUX
peaKkuuid.

5 3aBUCHUMOCTh CKOPOCTH XUMHUYECKUX PEAaKLUI OT pa3IMyHbIX (haKTOpPOB:
MIPUPO/IBI pEarupyIOIINX BEIIECTB, UX KOHLEHTPALUU, TEMIIEPATYypPhl,
ITOBEPXHOCTH CONPUKOCHOBEHHUS U MCIIOJIb30BAaHUS KaTaJIU3aTOPOB.

6 OO6paTuMoCTh XMMHUECKUX peakuuii. O0paTuMble 1 HEOOPATUMBbIE pEaKIUu.

XUMHYECKOe paBHOBECUC U CIIOCOOBI €0 CMCIICHUA.

IIpakTuyeckoe 3ansaTue 4 Cocrasienne OBP

Tema 1.8.
PacrBopsl

Conep:xaHue yueOHOIro MaTepuaJia

1

[TonsTHe 0 pacTBOpax. PU3NKO-XUMHUYECKAsI IPUPOJA PACTBOPEHUS U
pacTBOpoB. B3anmoaeicTBrE pacTBOPUTEIISL U pACTBOPEHHOI'O BELIECTBA.
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2 Teopus 27IEKTPOIUTUYECKON Juccoanuu. MexaHu3M JUuccouuranuu
BEILIECTB C Pa3JIMYHBIMU THIIAMU XUMHYECKUX CBSI3EH.

3  |Peakuuu noHHOTO OOMEHA B BOJHBIX PACTBOPAX JIEKTPOIHUTOB.

4 I'maponu3 kak 0OMEHHBIN TTPOIIeCC.

IIpakTuyeckoe 3ansiTue SCocrapieHrue ypaBHEHUN THAPOIIM3a

Coaepxanusi y4eOHOro MaTepuaJa

1 OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTEIEHb OKUCICHHUS.
Boccranosurenu u okucnurenu. OKUCIIEHUE U BOCCTAHOBJIEHUE

2 BoccranoBuTenbHbIE CBOMCTBA METAJUIOB — MPOCTHIX BEILIECTB.

Tema 1.9. 3 OxucauTeNbHbIE U BOCCTAHOBUTENIbHbBIE CBOWCTBA HEMETAIIIOB - IIPOCTBIX
OKucIuTeaLHO- BEIIECTB.
BOCCTAaHOBUTEIBbHBIC PEAKIINH. 4 Kiaccudukanmsi OKuCINTEeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
5 XHMMHYECKUE UCTOYHUKH TOKA. DJIEKTPOJIHbIE NOTEHIINAJIBI
6 DIEeKTPOJIN3 PACIIaBOB U BOJIHBIX PACTBOPOB 3JEKTPOIUTOB. [Iponeccsl,

MMPOUCXOAAIINEC HA KATOAC U aHO/IC. VpaBHeHm{ QJICKTPOXUMHNYCCKUX
IIpOICCCOB.

IIpakTnueckoe 3anaTue 6. Cocrapienue pa3usix Tunos OBP

IIpakTnyeckoe 3ansaTne 7 CocTaBleHNE ypaBHEHUH JIEKTPOJIN3a PaCIlIaBOB

conen
Coaepxkanue y4eOHOro MaTepuaa
1 Oxcuapl U TUIPOKCUIBL, UX Kiaccuukanus. OCHOBaHUS U UX CBOWCTBA.
Tema 1.10. OcHOBaHMsI KaK 3JEKTPOJIUTHI, UX KJIACCU(UKALUS MO pa3IUYHBIM
Kaaccudukanus Bemecrs. MIPU3HAKAM.
IIpocTthie BemecTBa. 2 Kucnots! u ux cBoiictBa. KuCoThl Kak 3J€KTPOIUTHI, UX KiIacCU(pUKanus
10 Pa3JIUYHbBIM MPU3HAKAM.
3 [TonoxxeHne METaIOB B IEPUOANYECKON cUCTEME U 0COOEHHOCTH CTPOCHHUS
UX aTOMOB.
4 O6111e cnocoObl MOTyYeHHsI METaJUIOB. MeTalljibl B IPUPOJIE.
5 Hewmeramnsl. [lonoxenne Hemeramios B [lepunoaudeckoit cucreme,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATENILHOCTb.
Conep:xanue yueOHOIro MaTepuaJia
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1 Bonopoansie coegnHEeHUs HEMETAJUIOB.
Tema 1.11. 2 Okcupl U aHTHAPUIBI KApOOHOBBIX KHCIIOT. Heconmeobpasyromue u
OcCHOBHBIE KJIACCHI coJ1e00pa3yoNe OKCHIBbL..
HEOPraHW4eCKHX M OpraHuveckux |3 Kucnorsl B cBeTe TEOpUHN 3NEKTPOJUTUYECKON Aucconnanuu. Kucinorsl
coeIMHEeH Uit OpraHWYECKUE U HEOPraHUYECKHUE. .

4 OCHOBaHUs B CBETE TEOPUU AIEKTPOJUTUUECKON TUCCOLNALINH.

5 AMdoTepHbIe OKCHUIBI U THIPOKCU/IBI.

IpakTuyeckoe 3ansaTue Ne 8 ['eHeTnvecKast CBSI3b COCTMHEHUI IIMHKA 1

IIpakTnueckoe 3ansaTue Ne 9 CocraBiieHne XUMHYECKUX POPMYI comeit 1

Conep:xanue yueOHOro MaTepuaJia 5)

1 Boaopoa. /[BoiicTBEeHHOE MOJIOKEHUE BOJIOPO/Ia B IEPUOIUUECKON CUCTEME.
M3oTonsl Bogopona.

2 Boga .Ponb Bojbl Kak cpenooOpa3yromiero BemecTBa KIeTKH.

Tema 1.12. DKOJIOTHYECKHE aCIIEKTHI BOIOIIOIL30BAHUS .
XuMus 3J1eMEeHTOB 3 [emounsie MeTamibl. O0IIas XapaKTepUCTUKA MIETOYHBIX METAJIJIOB Ha

OCHOBaHMUU N0JI0KeHUs B Ileproanueckoil cucteMe 3J1eMEHTOB
JI..MenneneeBa v CTpOEHHUSI aTOMOB.

4 lenounozemenpHbie MeTamIbl OOIast XapaKTeprUCTHKA
IIEJIOYHO3EMETbHBIX METAJIJIOB M MarHusi HA OCHOBAHUU TTOJIOKEHUS B
ITepunonnueckoii cucreme snemenToB . . MenneneeBa u cTpoeHus
aTOMOB.

5 AmroMuHUR. XapaKTepUCTHKA ATFOMUHHS HA OCHOBAHUH TOJIOKEHUS B
[Iepnonnueckoit cucreme anemenToB 1. V1. MeneneeBa u CTpOeHHUs aToMa.

IpakTuyeckoe 3ausaTue Ne 10 OcyniecTBiIeHUE ETIOYKH TIPEBPAIICHAN 1

COCIMHEHMI BOJOPOa

IIpakTuyeckoe 3ansaTue Ne 11 I'eHeTnueckas CBS3b COSTMHEHUN Kalus 1

IIpakTnyeckoe 3ansTue Ne 12 I'eHeTnueckas CBSI3b COSTUHEHUI HATPHS 1

IMpakTnyeckoe 3ansaTue Ne 13 ['eHeTHUecKas CBS3b COSAMHCHHUIA KATBITUS 1

IIpakTnyeckoe 3ausaTue Ne 14 Pemenue 3agau 1

Conep:xaHue yueOHOro MaTepuasa 4

Tema 1.13.

1

Xumus u IMPOU3BOACTBO. XuUMHU4YeCcKas MPOMBINIJICHHOCTb 1 XUMHUYCCKUC
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Tema 2.2.
IIpeaenbHbIE YIiIeBOAOPOAbI

XuMus B )KM3HU 00111eCTBA TEXHOJIOTHH.
2 XuMH3aLus CeIbCKOro X0341CTBa U €€ HanpasiieHus. Pactenus u noysa,
TMOYBEHHBIN NOTJIOMAOIINI KOMIUICKC.
3 XHMHMS ¥ IOBCETHEBHAS KU3Hb yesoBeKka JlomaliHss anteka.
IpakTuyeckoe 3ausaTue 15 OcyiiecTBICHNUE IETOYKU MPEBPAILICHUN 2
COETMHEHUHN a30Ta
IIpakTuyeckoe 3ausaTue 16 OcyiiecTBICHNUE IETTOYKU MPEBPAILICHUN
coequHeHni Gochopa 2
Pazjnen 2. Oprannyeckasi XumMusi 94
Coaep:xanue yue0HOro MaTepuaJia 8
1 |IIpeamer oprannueckoi xumuu. [loHsTHEe 00 OpraHMYECKOM BEIIECTBE U
OpPraHNYEeCKON XHUMUHU.
Tema 2.1 2 |Teopwus crpoeHus opranndeckux coeaunennii A.M.bytneposa.
OcHOBHBIE IOHATHS Opranuveckoi (3  |Kiaccudukanus OpraHM4ecKMX BEUIECTB B 3aBUCMMOCTH OT CTPOECHUS
XHMHUH U TEOPHUsi CTPOEHUS YIJIEPOIHOM LIETIH.
OPraHHYeCKHX COeAMHEHHI 4 Tunbel XUMUYECKHUX CBSI3€H B OPraHUYECKUX COCTMHEHUSX U CIIOCOOBI UX
pasphbIBa.
5 |[lonsTHe o TUMAxX U MEXaHU3MaX PeaKUil B OPraHUYEeCKOW XUMHUH.
CybcTpat u peareHr.
6 |M3omMepus OpraHNYeCcKHX BEIIECTB U €€ BUAbl. CTPYKTYypHasi H30MEPHS:
MEXKJIacCOBasi, yIJIEPOJIHOTO CKENETa, MOJI0KEHUSI KPaTHOM CBS3H U
(YHKIIMOHAJILHOM IPYMIBIL.
IIpakTnueckoe 3ansiTue 17 CocraBieHue CTpyKTypHBIX (POpPMYJT OpraHMYeCcKuX 2
BEIECTB 110 MOJIEKYJIIPHBIM (hopMyam.
IIpakTuyeckoe 3ansaTue 18 Pemenue 3anay. 2
Conep:kanue y4eOHOTo MaTepuaJia 4

1 [[lonstue 06 yrineBogopoaax. OCOOEHHOCTH CTPOCHUS MPEACTbHBIX
YIJIEBOJOPOJOB. AJIKaHbI KaK MPEACTABUTEIN MPEACIbHBIX YIIIEBOAOPOIOB.

2 | XMMHYECKHE CBOMCTBA aJIKAaHOB..

3 |lIpumeneHune u criocoObI MOTydeHHs ankaHoB. O0IacTH MPUMEHEHUS

AJIKaHOB.
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4 |Hukioankanbl. ['oMOJIOTUYECKH psAJl 1 HOMEHKJIATYpa UKIOATKAHOB, UX
obmas hopmyia.

IIpakTnyeckoe 3ansaTHe 16 M3rotoBieHue Moaenel MOJIEKyIl alKaHOB U
raJIOT€HOAJIKAHOB
IIpakTnyeckoe 3ausiTue 17 CocraBineHne CTpyKTYpHBIX (JOPMYIT H30MEPOB
LMKJIOAJKAHOB
IIpakTnyeckoe 3ansaTue 18 CocraBieHue cxembl KpekuHr agkaHoB
Conep:xanue yueOHOTo MaTepHaJia
1 |AnkeHsl, cTpoeHHE U n3oMepus. ['oMoorndeckuii psij| alkeHoB.

Tema 2.3. 2 | XMMUYECKUE CBOWCTBA AKEHOB ODJIIEKTPO(MIBHBIN XapaKTep peaKIlHid,

JTHJICHOBbIC H JMEHOBbBIEC CKJIOHHOCTb K PEAKIUAM NIPUCOEANHEHUS, OKUCIICHUS, TOJTUMEPU3ALINH. .
yriesoaopoaos 3  |[lonydyeHnue u npyUMeHEHHE AJIKCHOB .
4 |Ankanuens! . [lonstue n kinaccuuKkaus TMEHOBBIX YTIIEBOJOPOJIOB
IIpakTuyeckoe 3ansiTue Ne 19
CocraBieHHEe ypaBHEHUH peakliMil NOJy4yeHUs 3TUJIEHA U €ro TOMOJIOTOB.
IIpakTuyeckoe 3anaTHe Ne 20 CocraBiieHHE YpaBHEHUN peakLMil MOITyYeHUs
alleTHJIEHA U €ro rOMOJIOTOB
IIpakTnueckoe 3ansiTue Ne 21 CriocoObl OJTy4eHHs JUEHOBBIX YIIIEBOI0POI0B
Coaep:xanue yueOHOTro MaTepuaJia
1 |Tomonorumueckuit psj aTKUHOB. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHE alleTUJIEHA U APYTUX aJKUHOB. M30Mepusl.

2 | XuMuyeckue CBOWCTBA M MPUMEHEHHE AIKHHOB.

Tema 2.4. 3 |[osnyueHue U IPUMEHEHHE ATKHHOB.

ALeTHIEHOBbIE YI1€BOAOPO/bI IIpakTuyeckoe 3ansaTue Ne 22 V3roToBieHne Mojieieil MOJIEKYJT aJIKHHOB U X

MN30MEPOB.
IIpakTuueckoe 3anaTue Ne 23 Cocrasienue cxembl CriocoObI MOJTy4eHUs
AJIKUHOB
Conep:kanue y4eOHOTo MaTepHuaJia
1 |beH301 Kak npeaCcTaBUTEIh APEHOB

Tema 2.5 2 | Xumuyeckue cBoWcTBa O€H30J1a.

ApomaTuyecKkue yriaesoaopoabl |3 |[I[puMeHEHHUE U TOTyIEHHE APEHOB
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IIpakTnueckoe 3ansaTne Ne 24 PenieHue 3a/1a4 10 XUMUYECKUM YPaBHEHUSAM 2
Conep:kanue y4eOHOT0 MaTepHuaJia 3
1 |Hedts. Haxoxnenue B mpupoje, coctaB v (pU3MYECKHE CBOWCTBA HEPTH.
2  |llpupoxHslii U mOnyTHBIN HeTAHOM ra3sl. CpaBHEHHE COCTaBa MPUPOIHOTO
Tema 2.6. U IOIYTHOI'O I'a30B, UX MPAKTHYECKOE UCIIOJIb30BAHHUE.
IIpupoaHbIe HCTOYHUKH 3 KameHnHbIi1 yronb. OCHOBHBIE HAIIPABJIEHUS UCIIOIb30BAaHUS KAMEHHOTO
YIJIeBOAOPOA0B yrist
IIpakTnueckoe 3ansaTne Ne 25 Penienue 3a1a4 10 XMMHUYECKUM YPaBHEHUSIM 1
Coaep:xanue yue0HOro MaTepHaJia 4
1 |Croumptel. [lomyueHne 3Tanoa OpOKEHUEM TITFOKO3BI M THAPATALUCH
Tema 2.7. STHJICHA.
I'mapoxkcuibHbIE COeIMHEHUA 2  |M3omepus M HOMEHKIJIATypa MPEJCTaBUTENEH IBYX- M TPEX aTOMHBIX
CIIUPTOB.
3 |Denon. Puznveckne U XUMHYECKHE CBOMCTBA (eHONa. BzanmHoe BiusHuE
aTOMOB B MoJieKyJie (peHosa: B3auMOJIeHCTBUE C THIPOKCUAOM HATpUs U
a30THOM KucaoTol. [Ipumenenne eHosia Ha OCHOBE CBOWCTB.
IIpakTnueckoe 3ansaTue Ne 26 Cocrasienue popmyn M3omepust ciupToB. 2
IIpakTuueckoe 3ansaTue Ne 27 Cocrapnenue Gopmyn M3omepus dheHonon 2
Coaep:xxanue yueOHOTro MaTepuaJia 4
1 [Tomosorndeckue psbl albIETUA0B U KETOHOB. [IoHATHE 0 KApOOHUIBHBIX
COETMHEHMSIX.
2 | XuMHYeCcKHe CBOMCTBA aJIbJIETHA0B U KETOHOB.
Tema 2.8. 3 |Ambaernisl ¥ KeTOHBI B ipupojie (3dupHbie Macia, HepoMOHbI).
AJIbIeTHbI H KETOHBI 4 OTtnenbHbIE PEACTABUTENH AJIbJIETUI0B U KETOHOB, cneuI/I(bI/IquKHe
CHOCOObI MX MOJIyUYEHUSI U CBOWCTBA.
IIpakTuueckoe 3ansaTue Ne 26 Cocrasienue popmyn M3omepus aipaerusion 2
IIpakTnyeckoe 3ausiTue Ne 27 CocraBienue Gpopmyn M3omepust KeTOHOB 2
Conep:kanue y4eOHOT0o MaTepuaJia 5

Tema 2.9.
KapOoHoBbIe KHCJI0TBI M UX

1

I'omonoruueckui pAa IPEACIbHBIX OJJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT.

2

XUMHYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.

3

Crnoxuble 3¢upbl. CTpoeHHe 1 HOMEHKJIATypa CI0XKHBIX 3(HPOB,
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NPOU3BOJHbIE MEKKJIACCOBasi H30MEpHsI ¢ KapOOHOBBIMU KHCIIOTAMHU.
4 Kupsl. XKupsl kak cioxkHbie 3(UPHI TTUIEPUHA.
5  |Msuta. CriocoObl OTy4eHHs COJICH: B3aMMOACHCTBHE KapOOHOBBIX KUCIOT
C MeTaJulaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMU, COJISIMU; IIETIOYHOM
THJIPOITU3 CIIOXKHBIX (HUPOB.
IIpakTuyeckoe 3anaTue Ne28 CocrapiieHne ypaBHeHUN peakiuii CriocoOsl 1
NOJTy4eHHUsI KapOOHOBBIX KUCIOT
IIpakTnueckoe 3anaTue Ne29 CocraBieHue ypaBHeHUN peakiuii CriocoOsl 1
MOJTyYEHUS )KUPOB
Conep:xanue yueOHOTo MaTepHaJia 4
1 |[lonsTtue 06 yrineBonax. Knaccudukanus yrieBo1oB.
2 | XUMHYECKHE CBOMCTBA TIFOKO3bI: PEAKIIUU TI0 aJIbICTHIHOMN rpyIe
(«cepeOpstHOTO 3epKajiay, OKUCICHUE a30THON KUCIOTOM, THAPUPOBAHUE).
Tema 2.10. 3 |ducaxapunpl. Ctpoenue aucaxapuaos. Criocod COUNIECHEHNS UKIIOB.
YrieBoanl 4 Xumuueckue cBoiicTBa kpaxmana. CTpOeHHE 31€MEHTapHOIO 3BE€Ha
L[EJUTIOJIO3BI.
IpakTuyeckoe 3anaTue Ne3() CpaBHeHHE CBOMCTB TJIFOKO3BI M CaXapo3bl 1
ITpakTnyeckoe 3ansaTue Ne31 'uaposns nonucaxapuaos 1
Coaep:xanue yueOHOTro MaTepuaJia 4
1 |Knaccudwukanus u uzomepus amuHoB. [lonsTie 06 aMuHax.
2 | XuMHYeCKHEe CBOWCTBA aMUHOB.
3 |AmuHOKHCIOTHL. [ToHATHE 00 aMUHOKHCIIOTAX, HX KJIACCH(PHUKAIHS U
Tema 2.11. CTPOCHHE.
AmuHbl. AMHHOKHCIOTBI. beaku |4 [Benxu. Benku kak NpupoHbIe TOTUMEDDL.
IIpakTuueckoe 3ansaTue Ne 32 CocrapiieHue cxeMbl CTPYKTYpbI O€IKOB 1
IIpakTuyeckoe 3anaTue Ne 33  Xumudeckue CBOKWCTBA OEITKOB 1
Coaep:xanue yueOHOTro MaTepHaJia 4
Tema 2.12. 1 |HyxiienHOBBIE KHCIIOTHI KaK IPUPOJHBIE MOJTHUMEPHI.
Asorcoaep:xkamue opranudeckue |2 |[Tonsitue JJHK u PHK. Crpoenne JJHK, ee mepBuvHast ¥ BropudHast
coeannenns. Iloaumepnl CTPYKTYypa.
3  |buocuHTe3 OenKa B )KHBOH KIIETKE.
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4 T'enHast uHXeHepHs U OuotexHonorus. TpaHcrenHsle (GOPMBI PACTCHUN U
KHUBOTHBIX.
IIpakTnyeckoe 3ansaTue 34 buocunTes Genka 2
IlpakTuyeckoe 3ansatue 35 ATD u AJ[D 2
Conep:kaHue y4eOHOT0 MaTepHuaJia 6
1 (IlousTHe 0 pepMeHTaX Kak O OMOJOTHUECKUX KaTaln3aTopax OeIKOBOM
Tema 2.13. TIPUPOJIBI
buosornyecKkn aKTHBHbIE 2  |IlonsTtue o ButamuHax. Mx xiaccudukanus u 0003Ha4eHue. .
COCIMHCHUS 3  |[[opmonsl. [ToHATHE O TOpMOHAX KaK OMOJOTHMYECKH AKTUBHBIX BEIECTBAX,
BBINOJIHAIOLIMX SHIOKPUHHYIO PEryJIALHUIO KU3HEACATEIbHOCTH
OpraHU3MOB.
4  |JlekapctBa. IloHsATHE O eKapcTBaX KaK XMMHOTEPAIEBTUYECKUX
npenaparax
IIpakTnyeckoe 3ansaTue Ne 36 Burtamunsl A, C, D B npoaykrax nutanus 2
Koncynpranuu 4
ITpomesxyTouHas arrecranus B popme dK3aMeHa 6
Tematuka KypcoBoi pabOTHI (IPOEKTA) (eciu npedycmompena)
Kypcosast pabota (npoekt) (eciu npedycmompena)
O0bem 00pa3oBaTeIbHOI HATPY3KH 200
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2.3. Conep:xkanue npopuIbHON cOCTABJISIIOLIEH

2.3.1. pnas mpodeccun 43.01.09 [ToBap, konaUTED

[IpodunpHoii coctaBmistomeit g pasgena 1 «OOmas U HeopraHudeckas
XUMUS SIBJISIFOTCS CIEAYIONINE TUAAKTUUECKUE €TUHULIBI:

KauecTBeHHBIN M KOJIMYECTBEHHBIA COCTaB BEIIECTB. XUMHUUYECKHE 3HAKU U
dbopmynbl. OTHOCUTENbHBIE aTOMHAsi W MOJIEKyJsipHass Macchl. KonnyecTBo
BEILIECTBA.

CoBpemenHass  ¢opmynupoBka Ilepuonuueckoro 3akoHa. 3Ha4YeHHE
[Teproguueckoro 3akoHa u Ileproauueckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB /.
W. MeHnneneeBa sl pa3BUTUSL HAYKH U IOHUMaHUS XUMUYECKOW KapTUHBI MHpA.
Bona. PactBopel. PactBopenue. Boma kak pactBoputens. Kiaccuduxanus
XUMUYECKUX PEAKIIUN.

[IpodunbHol cocTaBisitoniedt g pasfaena 2 «OpraHvdeckas XuUMUSH
ABJISIFOTCS CIEAYIOIINE TUAAKTUYECKUE €IMHULIBIL:

[Ipupoanbie, UICKYCCTBEHHBIC M CHHTETUYECKUE OPraHUYECKUE BEIECTRA.
HarypanpHbIil 1 CHHTETHYECKNE KAyUYKH .

[IpumeHeHne aMMHOKUCIIOT HA OCHOBE CBOKCTB.

BonoxkHa, ux knaccudukanus. [ToayyeHne BOIOKOH.
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3. YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCIUIIJIAHBI

3.1. TpeGoBaHus K MaTepHAJIBbHO-TEXHHYECKOMY O0ecIe4YeH o
Peanu3zamus yueOHOM AUCIMITUHBI OCYIIECTBISIETCS B KaOuHETe «XUMHS U
buonorusy.
O6opynoBanne y4eOHOTO0 KaOMHETa: KOMIUICKT y4eOHOM Mebenu, KiaccHas
nocka, komruiekT medenu s [1K, yueOHo-HarIsIAHBIX TOCOOUI O TUCIIUIUINHE.
Texnuueckue cpeacTBa 00ydeHUs: KOMIIBIOTED, TPOEKTOP, IKPaH, IPUHTED.

3.2. UudopmanuonHoe odecnevyeHmne
st cTyiIeHTOB

1. Ta6puensn O.C., OctpoymoB WN.I'. Xumusi: y4eOHUK JUisl CTYJCHTOB
npoecCHOHANIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMH, OCBAaBAIOIIUX Mpodeccun u
crnenmanpHoctu CI1O0. — M., 2017

2. Tabpuenssa O.C., OctpoymoB W.I. Xumus s mpodeccuit u
CHEUATbHOCTE €CTECTBEHHO-HAy4HOro mnpo¢uis: y4eOHHK I CTYIEHTOB
po(eCcCHOHANIBHBIX 00pa30BaTENbHBIX OPraHU3alNM, OCBaUBAIOIIUX MPOdEccuu u
cneumanpHocTu CI1O. — M., 2017

3. Tabpuensa O.C. m gap. Xumusa. [Ipaktukym: yde0. mocobue mis
CTYJIEHTOB TpPO(deCCUOHAIBHBIX 00pa30BaTENIbHBIX OPTraHU3allMi, OCBAUBAIOIIUX
npodeccun u cneruaibaocta CI10. —M., 2017

4. Tabpuensu O.C.u ap. Xumus: nocobue aus noarotoBku Kk EI'D: yueb.
nocodue Juisi CTYIAEHTOB NPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aIINMN,
ocBauBaromux npodeccun u crienuansuoctu CI1O0. — M., 2017

5. Tabpuensn O.C., JIvicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxxHEHUS:
yue0.mocodue s CTYACHTOB  MPO(EecCHOHANBHBIX  00pa30oBaTeIbHBIX
opraHuzalui, ocBanBaromux npodeccuu u cnenuanbHoctu CI1O. — M., 2017

6. Epoxun IO.M., Komanesa W.b. Xumus gua mnpodeccuit u
CHEUATbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAYYHOr0 Npouieii: yueOHUK st
CTYJIEHTOB TpPO(deCCUOHAIBHBIX 00pa30BaTENIbHBIX OPTraHU3allNi, OCBAUBAIOIIUX
npodeccun u cnenranbHoctu CI10.— M., 2017

5. CrnagkxoB C. A., OctpoymoB U. I'., I'abpuensa O. C., JlykpsiHoBa H. H.
Xumus s npodeccuit U cnenuanrbHOCTeH TEXHUYECKOTro npoduist. DIEKTPOHHOE
IpUIIOKEHUE (3JEKTPOHHOE yueOHOE U3JIaHue) ISl CTYA. YUpEKIeHUH cpea. mpod.
obpazoBanusg. — M., 2014.

Jois npenogaBareJiei

1. O6 o6pazoBanuu B Poccuiickoii deneparuu: denep. 3axkon ot 29.12.
2012 No 273-®@3 (B pen. @eaepanbubix 3akoHOB OoT 07.05.2013 Ne 99-®3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-P3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. Ot
03.07.2016, ¢ u3M. ot 19.12.2016.)Poccuiickas deneparus. 3akoHbl. CeMeHbIN
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konekc Poccuiickoit ®@eneparuu [Tekcr]: [benep. 3akoH: npunar ['oc. dymoit 8
nek. 1995 r.: mo cocrosuuto Ha 3 suB. 2001 1.]. - CII6.: Victory : CrayHkaHTpH,
2001. - 94, [1] c. ; 20 cm. - Ha turt. m.: [Ipod. ropua. cucremsr «Komekey» - 5000 3k3.
-ISBN 5 7931 0142 X.

2. [Tpuxaz MunuctepctBa oOpazoBanust U Hayku PD ot 31 nexalps
2015 r. N 1578 "O BHeceHuu u3MeHEHUH B (¢efepaiabHbIi TOCYIapCTBECHHBIN
oOpa3oBaTeNbHBIN CTAaHAAPT CPEAHETO OOIIEero oOpa30BaHUS, YTBEPKICHHBIN
npukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®@enepanuu ot 17
mas 2012 r. N413"

3. [IpumepHass ocHOBHas oOpa3oBareibHas MporpaMMa CpEAHETo
obmero o0pa3oBaHMs, oOJ0OpeHHas pemnieHueM (deaepaabHOro  y4yeOHO-
METOJMYECKOr0 00beUHEHHUs MO 00IIeMy 00pa30BaHUIO (IIPOTOKOJ OT 28 HIOHS
2016 1. No 2/16-3).

2. Koncturynuus Poccuiickoii @enepanuu [Tekct] - M.: IIpuop, 2001. -
32 c. I'paxnanckuii npoueccyanbHbii kogekc PCOCP [Tekct]: [mpuHAT TpeTbei
cec. BepxoB. Cosera PCOCP miectoro co3biBa 11 utonsa 1964 r.]: oduir. TekcT: mno
coctosuuio Ha 15 wos6. 2001 r. / M-Bo woctunuu Poc. ®enepanuu. - M.:
Mapxketunr, 2001. - 159 c.

3. @®oknn [O.I. IlpenomaBanme W BOCIMTAaHUE B BBICIIEW MIKOJE:
Mertonosorusi, el U coAepkaHue, TBopuecTBo [ TekcT]: yued. mocodbue st CTY/I.
BhICII. yue0. 3aBeneHuit / FO.I'. ®okun. — M.: Akagemus, 2002. — 224 c.

4, [Temaroruka  [Tekct]: ydeOHOe  mocoOue  JJI1  CTYJCHTOB
MeJJarOTHYECKUX BY30B U mnemarorudeckux koymemkeit / I1L.U. Tuakacucteiid. - M.:
Poccuiickoe megarornyeckoe areHrcTBo, 1995. — 637 c.

S. Ucropus oOpa3oBaHus U TENarorHYECKON MBICIH 32 PyOekoM U B
Poccun [Tekct]: y4ue6. mocobue mis cTyd. BeIcHl. mena. yded. 3aBemenuit / 3.U.
BacunneBa. — M.: Akagemus, 2002. — 416 c.

6. AlGpamoBa, I'.C. BospactHas mnicuxosorusi [Tekct]: yuyeOHUK st
ctyneHToB By30B / I'.C. AbpamoBa. — ExarepunOypr: Jlenosas kaura, 1999. — 420c.
1. Cno6omuukoB, B.M. OCHOBBI TICHXOJIOTHYECKON aHTPOIOJIOTHUHU.

[lcuxonorust pa3BuTUsi 4enoBeka: Pa3BuTue CyOBEKTUBHOM pealbHOCTH B
oHtoreHeze [Tekcr]: yueOHoe mocobue mist By3oB / B.M. CnoGomuukosn, E.N.
Ucaes. — M.: llIxonwHas [Ipecca, 2000. — 360c.

8. CrnankoB u ap. Xumus 11 ipodeccuii U CriennaabHOCTEeH
TEXHUYECKOTO TIpoduist (JIEKTpOHHOE Tpuiiokenue). — M.,2017
Q. labpuensa O. C., Jleicoa I'. T'. Xumus [Tekct]: kHmra nmis

npenoaasarens: yued.-meron. nocooue. — M., 2012. — 150 c.
10. Tabpuensa O. C. u ap. Xumus s npodeccuii u crenuaibHOCTEN
TEXHUYECKOTO NPpOoduis (AIEKTPOHHOE TMPUIIOKECHHE).
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HNuTepHeT-pecypcebl
1. Poccwmiickas rocyaapcTBeHHas OuOnMoTeKa [DIEKTpOHHBIM pecypc| /
Llentp nadopm. Texnonoruii PI'b; pen. Bnacenko T.B.; Web — macrep Koznosa
H.B. - Dnexrpon. an. — M.: Poc. T'oc. b-kxa, 1997 — . — Pexwum gocryna: http: //
WWW.Isl.ru, ceo0oIHBIH. — 3ariL. ¢ 3kpana — SI3. pycc., aHrI.

2. WccnenoBano B Poccuu [DeKTpOHHBIN pecypc|: MHOTONPEAMET. HAydH.
KypH. / Mock. ¢u3.-tex. uH-T. — DnekTpoH. XKypH. — Jonronpyausiii: MOTH,
1998 — . — Peskum ocTyma K skypH.: http: // www.zhurnal.mipt.rssi/ru.
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4 KOHTPOJIb M OIIEHKA PE3YJBLTATOB OCBOEHMSI
JUCHUATIIMHBI

KonTposbs M omeHka pe3ylbTaTOB OCBOCHUS YYEOHON JUCHUILIAHBI
OCYLIECTBJISIETCS MPENOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0yJAIOIIMMICS WHIUBHUIYaTbHBIX
3aJIaHUl, TPOEKTOB, UCCIIEAOBAHMIA.

Pe3yabTaThl 00yuyenusi (ocHoBHbIe | Dopmupyemble o0mme | PopmMbl U MeTOAb
BH/IbI Y4eOHOM 1eATeJIbHOCTH) KOMIIETeHIIUH KOHTPOJII M OLEHKH
pe3yabTaToB 00y4eHHust

Onpeneneane  pomu  xumuu B | OK 01. Beroupats criocoOb1

dbopMupoBaHUH COBPEMEHHOM | pellieHus 3a1a4 TectupoBanue.
KapTUHBl MHpa U B MPaKTUYECKOW | MpodeccruoHaNIbHON OneHka BBIIIOJIHEHHOM
NEeSATEIbHOCTH JIFOACH. JIeATEIBbHOCTH, CaMOCTOATENIbHON
JleMOHCTpanys 3Ha4YeHUs] XUMHUU IPU | IPUMEHUTEIBHO K paboThlI.

OCBOCHUH npodeccuit U | pa3InYHbIM KOHTEKCTAM.

CIELAJIbHOCTEN CpEeIHEro

PO eCCUOHATBHOTO 00pPa30BaHUS.

DopmyIMpOBAHUE 3axkoHOB | OK 02. OcymiecTBisTh OrneHKa BBITTOJTHEHHOM
COXpaHCHHMsS  MacChl  BCIIECTB U | IIOMCK, aHAJIM3 U CaMOCTOATENIbHON
IOCTOSIHTBA COCTaBa BEIIECTB. HHTCPHPCTALUIO paboTsl.

YcraHOBKa IPUYMHHO-CIIEACTBEHHOMN MH(OpMAIHH,

CBSI3M  MEXIYy COJAepIKAHHEM STHX | HEOOXOIMMOM s
3aKOHOB M HalMCAaHMEM XHUMuyeckux | BRIMOJIHCHHA 337121
dbopMyn1 u ypaBHEHHMH. YcTaHOBKa npogeccHoHabHOI

JBOJIOLIMOHHOMN cymHocty | ACATCIBHOCTH.
MEHJICJIIEEBCKO W COBPEMEHHOM
(hopmMyITUPOBOK MEPUOINUECKOTO
3aKO0Ha J1. n. Menpeneena.

OObsicHeHrE (PU3UUECKOTO CMBbICIIA
CHUMBOJIMKHM TEPUOJUUECKON TaOINIIbI
xuMuueckux  anementoB  J[. .

Menneneesa.

VYcranoBka 3aBucuMoctH  cBoicTB | OK 04. PaGorats B TectupoBanue.
XMMHMUYECKHUX BEIIECTB OT CTPOEHHUA | KOJUIEKTUBE M KOMaHJIE, OneHka BBIOJIHEHHOM
aTOMOB 00PAa3yIOIINX WX XUMHUYECKHUX | 2P(HEKTUBHO CaMOCTOSITEIIbHOM
JJIEMEHTOB. XapakTepucTUKa | B3aUMOJIEHCTBOBATh C paboTHI.

BOXHEUIINX  TUIOB  XUMHYECKUX | KOJUIETaMH, PYKOBOJICTBOM,
cBsazedl. Kiaccuduuukanus BeIecTB | KIMEHTAMHU.

U TPOIECCOB C TOYKH 3PCHHUS
OKHCJICHUS-BOCCTAHOBJICHHUSI.
CocraBieHne ypaBHEHHHM pPEaKUUd C
MOMOIIBIO  METOJIa  AJIEKTPOHHOTO
OanaHca.

Hcnonb3oBaHue B yueOHOH U OK 01. Beibupatp croco6bt
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npodeccCHOHABHOM IeATEIIBHOCTH
XMMHUYECKHX TEPMUHOB ¥ CUMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEIIECTB 110
TPUBUAIBHOMN WIIM MEXTyHAPOIHON
HOMEHKIJIATYpe M OTPAKCHUE COCTaBa
3THX COEJMHEHHH C TIOMO-

IIbI0 XUMHUYECKUX (POPMYIL.
OtpakeHne XUMHYECKUX MTPOIIECCOB C
MOMOIIIBI0  YPaBHEHUH XUMHUYECKUX
peakuuii

pelicHHs 3ama4
npodecCHOHATBLHOM
JIeSTEIbHOCTH,
MMPUMCHHUTCIILHO K

pa3IMYHBIM KOHTEKCTaM
OK 04. PaboTaTb B
KOJIJICKTUBE M KOMaH/IE,

3¢ pexTHBHO
B3aHMMOJCHCTBOBAThL C
KOJUIETaMH, PYKOBOJICTBOM,
KIIMCHTAMH. .

VYMeHue 1aBath onpeeneHue u
OTIEPUPOBATH XUMUUECKUMHU
nousatusaMH. [IpoBenenue
CaMOCTOSITEJILHOIO IIOUCKA
XUMHUUYECKON MHPOpMAIIH C
HCIIOJIb30BAHUEM PA3JINYHBIX
HCTOYHUKOB (HayYHO-TIOMYJISPHBIX
W3JIAHHH, KOMIIBIOTEPHBIX 0a3
JaHHBIX,  pecypcoB  HHTepHera).
Hcnons3zoBanue KOMITBIOTEPHBIX
TEXHOJIOTHH 11 00paboOTKH |
nepeaayl XMMHUYECKOW WH(pOopMauu
U €€ MpEACTaBICHUS B PA3JIMYHbIX
dbopmax.

OK 05. Ocy1iecTBisTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHKAITUIO Ha
roCyapCTBEHHOM SI3BIKE C
y4eToM 0CcOoOeHHOCTEeH
COLIMAJIBLHOTO U
KYJIBTYPHOTO KOHTEKCTA.
OK 06. ITposiBisATH
IPaKIaHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUIIMOHHBIX
00IIIEYEIIOBCYSCKUX
[IEHHOCTEH, IPUMEHSTh
CTaHJaPTHI
AHTUKOPPYMIIMOHHOTO
IMOBEJICHUS.

TectupoBanue.
OueHka BBITOJIHEHHOM
CaMOCTOATEIILHON
paboTHI.

OueHka NpakTH4YEeCKOi
paboThI, BBIMIOTHEHHOMN
Ha MPaKTUYECKOM
3aHATHU.

BrinosnHeHne XuMHU4eCKOro
AKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBUH C MPaBUIAMHU
0e30macHOCTH. Y CTaHOBKa
3aBHUCHUMOCTH MEXy KaueCTBEHHOU 1
KOJIMYECTBEHHON CTOPOHAMH
XUMHUYECKHX 00BEKTOB U MTPOIIECCOB.

Pemenne  pacdetHeIx 3amad 1o
XUMUYECKUM dopmynam u
YPABHEHUSM.

OK 05. OcymecTBusTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYJapPCTBEHHOM SI3BIKE C
y4eToOM 0COOeHHOCTEeH
COLIMAIBHOTO U
KYJbTYPHOTO KOHTEKCTA.
OK 06. ITposiBnsATH
IpakIaHCKO-
NaTPUOTUYECKYIO TO3UIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPaIUIIMOHHBIX
0011e4eI0BeuecKux
LIEHHOCTEH, IPUMEHSITh
CTaHIapThI

O1eHKa BBITTOJTHEHHON
CaMOCTOSTEIILHON
paboTHI.

AHTUKOPPYNLUOHHOIO
MOBE/ICHHUS.

OOBsicHEeHNE XUMUYECKUX SIBJICHHH, OK 03. ITnanupoBars u OneHka BBITOJHEHHON

MIPOUCXOISIINX B MIPHPOJIE, OBITY ¥ HAa | PCATTU30BBIBATH CaMOCTOSITETTbHOM

npousBocTee. OnpeaencHue COOCTBEHHOE paGoTHL.
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BO3MOKHOCTEHN IIPOTEKaHUSA
XUMHUYECKUX IPEBPAIICHUN B
pasnuuHbIX ycnoBusax. Cobioienue
IIpaBWJI SKOJIOTMYECKHU IPaMOTHOIO
MOBEJICHUS B OKPYKAIOLIEH Cpele.
OneHka BAUSHUS XUMUYECKOTO
3arpsiI3HEHUS OKPY’KaroLel cpeibl Ha
OpraHM3M 4YeJIOBEKa U JPYTrUe KUBbIE
opranu3mbl. CobI01eHIe MpaBul
6e30macHOTo 0OpaIeHus ¢ TOPIOYUMH
U TOK-CUYHBIMU BELIECTBAMH,
J1a00paTOPHBIM 000PYTIOBAHUEM.
IToaroroBka pacTBOpOB 3aJaHHOU
KOHIICHTPALMH B OBITY U HA TIPO-
u3BojcTBe. Kpurtuyeckas  oueHka
JIOCTOBEPHOCTH XUMHYECKON
uHdopManuy, TOCTyMawIIed  u3
pa3HbIX UCTOYHUKOB.

npodeCcCHOHATBHOE U
JIMYHOCTHOE Pa3BHUTHE.

TectupoBanue.

26




TocynapcTBeHHOE OrOIKETHOE PO ecCHOHAIBHOE 00pa3oBaTeNbHOe yupexkaeHne CaMmapckoit obmactu
«Camapckuii rocyAapCTBEHHBIN KOJUIEIK CEPBUCHBIX TEXHOJIOTHI U JU3aiiHa
3menenne Ne « » 20 T.

ITPUJIOKEHHUE 1

IInanupoBaHue yu4eOHBIX 3aHATHI € HCIOJIb30BAHHEM AKTUBHBIX H
HHTEPAKTUBHBIX ()OPM U METOAOB 00y4YeHHSA

Ne Kou- AKTHBHBIE H Kon
n/n ¢dopmupyembIx
Tema yueOHOro 3aHATHUSA BO HHTEPAKTHBHBbIE POPMBI U .
KOMIIeTeHIHii
4acoB MeTOo/IbI 00y4eHusl (OK)
1. XuMusi- HayKa o 4 Pemrenne 3a1a4 mo | OK 1,2,3
BEIIIECTBAX. AITOPUTMY, JTUCKYCCHSI,
o0cyxaeHue dbparmenTa
BUICO(pUITbMA, aHaJIN3
KOHKPETHBIX CUTYaIuH,
pabora C  KOHCIIEKTOM
JCKIINH
2. CtpoeHue aToma 6 Cocrapnenue npesenrtanuid, | OK 1,2,3.4
IBPUCTUYECKAS Oecena,
pabora B napax,
MpaKkTHYecKast pabora,
COCTABJICHHE IJIaHA OTBETA
3. [Tepuonnueckuii 3akoH u | 7 3amnoiHeHune tabmuuel, | OK 1,2,3,4
[Tepuoanueckas cucrema COCTaBJICHUE cxeM
XUMHUYECKHX IJIEMEHTOB 00pa3oBaHus MOJICKYII,
. . MenneneeBa u JICHCTBUA 110 AIrOPUTMY,
CTpOeHHE aToMa COCTaBJICHHE TMPE3eHTAIH,
COCTaBJICHHE PAa3BEPHYTOTO
IJ1aHa naparpada
yueOHUKa, KelCc-MeTof,
pa0oTa c TEKCTOM y4yeOHHKA
4, CTpoeHue BellecTBA. 7 HeiictBust o wHCTpykiuy, | OK 1,2,3,4,6,9-11
pelieHue 3a/1a4 o
ANTOPUTMY, npoOeMHast
JIEKITHS, rpynmnoBas
uccaeaoBaTeNibckas padora.
[IpakTuueckas paborta M0
MIPUTOTOBJICHUIO PACTBOPOB,
COCTaBJICHHE OTIOPHOTO
KOHCIIEKTa
5. Houmepsl 3 I'pynnosas pabota ¢ | OK1,2,3,4,6,
WJUTFOCTPATUBHBIM
MaTepuaaoM, JEHCTBHUS IO
AIITOPUTMY, JTUCKYCCHSI,
UTpa-BePTYIIKA,
oOcyxeHue ¢dparmenTa
BUICOPHIbMA, aHaIn3
KOHKPETHBIX CUTYaIUH,
MpaKTU4ecKas paborta,
COCTaBIICHHUE OIIOPHOTO
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6. JlucniepcHbIe CUCTEMBI [TpobGnemHuas nexknus, | OK 1,2,4,6,7
«MO3TOBOM LITYPM»,
MMOATOTOBKA pedepara,
MpaKTUYecKas pabora
COCTaBJICHHE OIIOPHOTO
KOHCIICKTA, CO3JaHuE
MoJeen BEILIECTB
(1apocTep;KHEBBIX )
7. XHUMHYECKUE PEAKITUN CocraBnenue cxem, Tadmun, | OK 1,2,3,4,6,9-11
KPOCCBOP/IOB.  MOATOTOBKA
Mpe3eHTaINH,
MpaKTUYecKas pabota
JIOKJIaZIOB, pedeparos,
IBPUCTHYECKAS Oecena,
pabota B Tmapax, Kekc-
METOJ
8. PactBophbI HeiictBust mo uHcTpykiuy, | OK 1,2,3,4,6,10
penieHue 3a1a4 o
AITOPUTMY,  TPOOJIEMHAs
JIEKIIMS, rpyImnoBas
HCCIeIoBaTeNIbCcKas padora,
WH/IMUBUYaJIbHBIA IPEKT
9. OKHCIUTEIBHO- I'pynnosas pabora ¢ | OK1,2,3,4,69
BOCCTAHOBUTEJIbHBIC HJUTIOCTPATHBHBIM
peakuuu Matepuaiom, JledcTBus 1o
HHCTPYKIIMH,  JUCKYCCHSI,
MpaKTUYeCKast pabora,
oOcyxXeHue ¢parmeHTa
BUJIcOPUITBMA, aHaJun3
KOHKPETHBIX CUTYyaIlHH,
KENC-METO/T
10. | Kimaccudukariust BEIIecTs. Cocrasnenue cxeMm, tabdmun, | OK 1,2,3,4,6,9-11
[IpocTsie BemecTBa. KPOCCBOP/IOB.  MOATOTOBKA
MpE3EHTaLMI
11. | OcHoBHBIE KJIaCCBhI I'pynmoBass ~ pabdora ¢ | OK1,2,3,4,69-11
HEOPTaHHIECKUX 71 HJLTIOCTPATHBHBIM
OpPTraHUYECKUX MaTepUAIIOM, JCHCTBUS IO
COEIMHEHU I aNrOpuUTMy
12. | XuMus 31€MEHTOB Cocrasnenue cxeM, Tabmuir, | OK 1,2,3,4,6,9-11
KPOCCBOP/IOB.  IOATOTOBKA
MpE3EHTALMI
13. | Xumus B JKU3HHA [ToaroroBka npe3eHTaImii OK 1-11
oOmiecTBa
14. | OcHOBHBIC MTOHSATHS 3anojHeHne tabmuiel, | OK 1,2,3,4,6,9-11
OpPraHUYeCKON XUMHH U COCTaBJICHHE CXeM
TEOpUs CTPOCHUS o0Opa3zoBaHUs MOJICKYT,
OpraHUYECKUX JICHCTBUS 10  AITOPHTMY,
COEJIMHEHU I COCTABJICHUE NIPE3CHTALIUN
15. | IlpenenbHbie Cocrasnenune cxem, Tabmaur, | OK 1,2,3,4,6,9-11
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YTJIEBOJJOPO/IBI KPOCCBOPJIOB.  TTOATOTOBKA
Mpe3eHTalMI
16. | DTuieHOBBIE U JUEHOBBIE | 6 HevictBust mo wuHCTpykimm, | OK 1,2,3,4,6,9-11
YTJIEBOJIOPOAOB penieHue 3a1aq o
QITOPUTMY,  MPOOIEMHAS
JeKuus, rpyIIIOBast
uccIe0BaTeIbCcKas padboTa
17. | AueruieHoBble 3 HevictBust mo wuHCTpyKiuu, | OK 1,2,3,4,6,9-11
YIJIEBOJJOPO/IBI pelieHue 3a7a4 o
aNTOpUTMYy,  NPOOJIEeMHAs
JeKIus, TpyIIIOBast
ucciea0BaTeIbCcKas padboTa
18. | Apomaruueckue 3 Cocrasienune cxeM, Tabmuir, | OK 1,2,3,4,6,9-11
YTJIEBOJJOPO/IBI KPOCCBOPJOB.  IOATOTOBKA
MpE3EHTALMI
19. | [IpupogHbie  UCTOYHHKH | 3 Cocrasienue cxeM, Tabmui, | OK 1,2,3,4,6,9-11
YIJIEBOJIOPOIOB KPOCCBOP/IOB.  TTOATOTOBKA
Mpe3eHTalMi
20. | 'mapoxcuiibHBIC 4 I'pynmoBas ~ pabdora ¢ | OK1,2,3,4,69-11
COETMHEHUS WILTFOCTPATUBHBIM
MaTepuaioM, JIECUCTBUA 110
AIITOPUTMY
21. | Anpaerupl ¥ KETOHBI 4 HevictBuss mo wuHCTpyKimu, | OK 1,2,3,4,6,9-11
peuieHue 3a71a4 o
QITOPUTMY,  MPOOJIEMHAS
JeKuus,
22. | KapOoHOBBIE KHUCIIOTBI U | S HetictBuss mo wuHCTpyKimm, | OK 1,2,3,4,6,9-11
UX TIPOU3BOJIHBIC pelieHue 3a71a4 o
aNTOPUTMY,  NPOOJIEMHAs
JICKIIHS,
23. | YraeBoabl 4 HetictBuss mo wuHCTpyKimwm, | OK 1,2,3,4,6,9-11
pelieHue 3a71a4 o
aNTOPUTMY,  NPOOJIEMHAs
JICKIIHS,
24. | AMuHbl. AMHHOKHCIOTHL | 4 HetictBusst mo wuHCTpykKumu, | OK 1,2,3,4,6,9-11
benkun peuieHne 3a1a4 o
aNTOPUTMY,  NPOOJIEMHAs
JICKIIHS,
25. | Azorcoaepxkariue 4 Cocrasnenue cxeM, Tabmuir, | OK 1,2,3,4,6,9-11
OpraHuYecKue KPOCCBOP/IOB.  TOJATOTOBKA
coenmHenus. [Tomrmepsr pe3eHTALUH
26. | buomornueckn axkTUBHBIC | 6 I'pynmoBas ~ pabora ¢ | OK1-11
COETMHEHUS WILTFOCTPATUBHBIM

MaTepuaioM, JIEUCTBUS IO
AIrOPUTMY
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