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1. [TacopT KOMILIEKTA KOHTPOJILHO-OLIEHOYHBIX CPEICTB

B pesynprare ocBoenms coaepkanus ydeOHoW guciuiuimHbl OY.09  «Xumus»
00yyYarouumics JOJDKEH TOCTHYb CIEAYIOUUX pe3yiabmamoe, NPeIyCMOTPEHHBIX PUMEPHON
porpaMMoi y4eOHOH IHUCHMIUIMHBI «XuUMUsS», pekoMeHmoBaHHOH DI'AY «DOUPO» mus
peanm3anud OCHOBHOW mpodeccruoHabHON oOpa3oBarensHo mporpammbel CIIO Ha 06asze
OCHOBHOTO 00I1IeT0 00pa30BaHUs C MOJyYeHUEM CpeHero odmiero oopasoanus (mporokos Ne 3
or 2lurona 2015 r. Perucrpanmonssiii Homep penensuu 385 ot 23 urons 2015 r., a takke
paboueii mporpammoit yueoHou nucturuiiabl OY J1.09 « Xumusy.

* JIUYHOCHIHBIX:

JI.1. 9yBCTBO TOpPJOCTH U YB)XXECHHUS K UCTOPUU U JOCTHXKEHHUSM OTEYECTBEHHOW XMMHYECKOU
HAyKH; XMMHYECKH TPaMOTHOE TOBeJIeHHuEe B MPOPECCHOHATBHON AEATEeIbHOCTU U B OBITY MHpHU
00paleHny ¢ XUMHUYECKIMH BEIIECTBAMH, MaTepHallaMH U IIPOIIECCaMH;

JI.2 TOTOBHOCTH K MPOJOJKEHHIO OOpa30BaHMS U TOBBINICHUS KBaNU(UKALUKW B H30paHHOU
npoeCCHOHATIBHON IESTEIPHOCTH M OOBEKTHBHOE OCO3HAHHME POJIM XMMHUYECKHX KOMITETCHIINH
B ATOM;

JI.3 ymMeHHMe HCIONB30BaTh JTOCTHMIKEHUS COBPEMEHHOW XWMHYECKOH HAyKH W XUMHYECKUX
TEXHOJOTHI [JIsl TOBBIMIEHUS COOCTBEHHOI'O HWHTEIJICKTYyallbHOTO pa3BUTHUS B BbIOpaHHOMU
poeCCUOHAIBHON e TEIHHOCTH;

MemanpeomemnpLxe

M.l wucmonb30BaHWE PA3IUYHBIX BHUJAOB I103HABATEIBHOM JIEATEIIFHOCTH M  OCHOBHBIX
MHTEJJICKTyallbHBIX Ollepanuii (MOCTaHOBKU 3aJayd, (OpMyIMpOBaHUS TUIOTE3, aHAIM3a U
CHHTE3a, CpaBHEHHs, OOOOLICHMS, CUCTEMAaTH3allM{, BBIABICHHS IMPHUYUHHO-CIIEJICTBEHHBIX
CBsI3€H, MOMCKa aHaJIoroB, (GOPMYIMPOBAHUS BBIBOJOB) , JJISl PEIICHUS MMOCTABICHHOMN 3aJauH,
NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAOIIOACHUWS, HAYYHOTO OSKCIIEPHUMEHTA), JUIS
U3YYECHUS PA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U TMPOIECCOB, ¢ KOTOPHIMH BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B MPO(deCcCHOHATBHOM cdepe;

M.2 wucnonp3oBaHUE pPa3IMYHBIX HCTOYHMKOB JUIsI TOJNYYCHHUS XHUMHUYECKON wuHpopmamnmu,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb Ui JOCTIDKEHHS] XOpOIIMX  pPEe3yJlIbTaTOB B
npodeccuoHaIbHOM chepe.

npeomemmuole pe3ynbmamol:

I1.1 ¢opcupoBaHHOCTH MpEACTaBIECHUI O MECTE XUMHH B COBPEMEHHOM HayYHOH KapTHUHE

MUpa; TOHUMaHUE POJIM XUMHUH B (HOPMUPOBAHUH KPYT030pa U PYHKIIMOHAIBHOW IPaMOTHOCTH
YeNoBeKa ISl PelIeHUs MPaKTUYECKUX 3a/1a4;

I1.2 BmageHne 0OCHOBOMOJATAIOIMMY XUMHUYECKUMH TTIOHATHSIMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

I1.3 B1ajgeHre OCHOBHBIMH METOJJaMH HAYYHOTO TIO3HAHMS, NCTIOIb3YEMBbIMU B XUMHH:
HaOJro1IeHue, ON1ucaHue, N3MEpeHNe, IKCIIEPUMEHT; YMeHHe 00pabaThiBaTh, OOBACHITD
Pe3yIBTaThI MPOBEJACHHBIX OMBITOB U JAETATh BBIBOBI; TOTOBHOCTh M CIOCOOHOCTH TIPUMEHSTh
METO/IbI TO3HAHUS TIPU PELICHUU MPAKTUUECKUX 3a/1a4;

1.4 chopMHUpOBaHHOCTH YMEHHSI JaBaTh KOJIWYECTBEHHBIE OIIEHKH W IPOBOJUTH PACUYETHI IO
XUMHUYECKUM (pOopMyJiaM U YpaBHEHHUSIM;

[1.5 BageHne MpaBUIIaMU TEXHUKH O€30ITaCHOCTH MPH UCTIOJIh30BAHUN XUMHUECKUX BEIICCTB;
I1.6 cpopmMHupoBaHHOCTH COOCTBEHHON MO3MIIMH 110 OTHOUICHUIO K XMMUYECKOI HH(popMaIyH,
MIOJIy4a€MOU U3 Pa3HBIX NCTOYHHUKOB.

®DopMmoii aTTecTaluy 10 Y4eOHOUM TUCIUTUINHE SBISETCS OUhhepenyuposannvlii 3auém.



Pacnpeneﬂelme OLCHUBAHUSA PE3YyJbTATOB Oﬁy‘leHHH 110 BUAaM KOHTPOJISA

Taomuma Nel

HanmeHoBaHMe 3j1eMeHTA JIMIHOCTHBIX, METANIPEAMETHBIX U IPEAMETHLIX PE3yJIbTAaTOB

Buanbl arrecranmii

Texkywyuii KonmpoJio Ilpomesccymounasn
ammecmayus
I[I.L1 cdopmupoBaHHOCTH TIPENICTABICHUH O MECTEe XMMHH B COBPEMEHHON HaydHOH KapTuHe Mupa; nonumanue | Y,P3, JI, JIp Nel, C, I[TpNe2, JuddepeHnnpoBaHHBIN
poau XuMuH B GOPMHUPOBAHUH KPYro30pa U (PYHKIMOHATBHOW TPaMOTHOCTH YeNIOBeKa JIs petieHus npaktudeckux | JIpNe7, JIpNe§, JIpNe9,10,11, 3a4er

3a1a4

JIpNe12, ITpNe3

1.2 BnasieHre OCHOBOMOJIATAOIIMMU XUMUYECKUMHU MTOHATUSMH, TEOPUSAMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

VY, 1,C,JIpNe3,JIpNe4,
[IpNe2,JIpNe6,

JIpNe7 JIpNe8,K,JIpNe9,10,11
, JIpNel2, TIpNe3,

I1.3 B1ageHre OCHOBHBIMHM METOJJaMH HAyYHOI'O TIO3HAHUS, UCII0Ib3yEMBbIMU B XUMUM: HAOJIOICHHUE,
OIMCaHue, U3MEPEHUE, IKCIIEPUMEHT; YMEeHHE 00padaThIBaTh, 0OBSICHATH PE3YJIbTAaThl IPOBEAECHHBIX
OIIBITOB U JIeJIaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH IIPUMEHSTh METO/Ibl IIO3HAHUS NP PEIICHUH
IIPAaKTUYECKUX 3a/1a4;

V,P3,JIpNel, JT,JIpNe2, ITpNel,
JIpNe3, JIpNed, TTpNe2
JIpNe6, K, JIpNe7,
JIpNe8,,JIpNe9,10,11,JIpNel2,
ITpNe3

1.4 chopmMupoBaHHOCTH YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKH U TPOBOAUTH PACUEThl 10 XUMUYECKUM
¢dopMyaM U ypaBHEHUSM;

P3, [pNel,C, V,JIpNe5,T,K

IL.5 BJIAICHUC ITPpaBHUJIaMH TEXHUKHU 0e3omacHOCTH IMIPU UCITIOJIB30BAHNHN XUMUYCCKHUX BCUICCTB;

JLJIpNe2, ITpNel,JIpNe3
JIpNe4, TIpNe2, T, JIpNe7,
JIpNe8,JIpNe9,10,11,
JIpNel2, TIpNe3

I1.6 chpopmMHpOBaHHOCTH COOCTBEHHON MO3UILIMH 110 OTHOUICHUIO K XMMUYECKOI HH(popMaIyH,
MTOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

VY, JIpNel, A, JIpNe2,C
JIpNe5, TTpNe2, JIpNe6,K
JIpNe7, JIpNe8, T, @,
JIpNel2, ITpNe3

JI.1. 4yBCTBO rOpAOCTH M YBaKEHUSI K UCTOPUU M JOCTH)KEHUSAM OTECUYECTBEHHOW XMMH-YECKOW HAYKH;
XUMHYECKH TPaMOTHOE TOBeIEeHHE B MPO(ECCHOHATBHONU JEeATEeNb-HOCTH U B OBITY MPHU OOpAIllEHUH C
XUMHYECKUMH BEILIECTBAMH, MaTEpUaIaMU U MPOLIECCaAMU;

ILY,C,JIpNe3,

JIpNe5, JIpNe6,JIpNe7, JIpNe§,
JIpNe9,10,11,

JIpNel2, ITpNe3

JI.2  TOTOBHOCTH K PpOAOJIPKCHUTIO 06pa30BaH1/151 N TIOBBIIICHUA I(BaJ'II/I(bI/IKaI_[I/II/I B H36paHHOfI
HpO(beCCI/IOHaJ'IBHOI\/'I JCATCIbHOCTH 1 00BEKTUBHOE OCO3HAHHE POJIN XUMHYCCKUX KOMHeTeHHI/Iﬁ B OTOM,

P3,1,Y,C,JIpNe3,JIpNed,
JIpNe5,T,JIpNe7, JIpNe§,




JI.3 ymeHue HCIONB30BaTh JOCTHKEHHUS COBPEMEHHOW XMMHYECKOW HaykKd M XuMudeckux texuomoruit | P3,JLY,C, JIpNes,
N8 TIOBBIIIEHMS COOCTBEHHOTO MHTE/UIEKTYalbHOIO pa3BUTHA B BbIOpaHHOM npodeccronansHoii | JIpNe6, K JIpNe7,JIpNe8, T,
JIEATEIIbHOCTH; JIpNe12, ITpNe3,

M.1 ucnoib30BaHUE PA3IUYHBIX BHUJOB ITO3HABATEIBHON JIEITEILHOCTH M OCHOBHBIX MHTCILICKTYalbHBIX | ¥, P3, JIpNel, JIpNe2, ITpNel,
onepanuii (OCTAHOBKHU 3a1auu, (JOPMy/IUPOBAHMS TUIIOTE3, AHAIU3A U CUHTE3a, CPaBHEHUS, 0000mmeHus, | JIpNe3, JIpNed, JIpNeS,
CHCTEeMATH3alUH, BBISBICHHS IPHYMHHO-CICACTBEHHBIX CBsI3¢il, HOMCKAa aHAIoroB, (opmyuposanms | 1IPNe2, JIpNe6, K, JipNe7,
BBIBOJIOB), UL pellCHUs IIOCTABICHHOH 3aJaud, NPUMEHEHHE OCHOBHbIX MeromoB mosmamms | J1PNeS, JIpNe9, 10,11, JL,
(HaOJIIOICHHSI, HAYYHOTO JKCICPUMEHTA), JUISl M3YYCHHUS PA3JIUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB W TIpNel2, TIpNe3,
MIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B IpodecCHOoHaIbHOM cdepe;
M.2 ucnonb30BaHHME pPA3IUYHBIX HCTOYHUKOB JIIS TMOJNY4YeHHsS XuMuU4deckor wuHopmanuu, ymenwe | Y, /[, CK,
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl IOCTHIKECHHUS XOPOIINX PE3yIbTaTOB B MPOQecCHOHATIBHOM chepe. JIpNe7, JIpNe8, T,
JIpNel2, TTpNe3

VY-ycrusbiii otBet; K-koncnekr; - noknan ;CTh-cBoanas tabnuna; T-rectupoBanue; [Ip-npaktuueckas padora; I1 -npesenranus; P-pedepar;
JIp- nabGopaTopHas padora.



OuennBaHue pe3yJibTATOB 00yYeHHsI HA IPOMEKYTOYHOM aTTecTalum

Tabmauma Ne 2

O0beKThI OlleHUBAHUS Iloka3zaTenn Kpurepun Tun ®opma
(IMYHOCTHBIE, 3a/aHus; arrecran
MeTalnpeIMeTHbIe U Ne 3ajanus UM
npeaMeTHbIE (B
pe3yJIbTaThl) COOTBETCT
BHH C
y4eOHbIM
IJIAHOM)
II.1 chopmMupoBaHHOCTH | - IEMOHCTPUPOBAHUE 3HAHUI OCHOBHBIX 3aKOHOB | - IPOJEMOHCTPUpPOBaHbl 3HaHUs 3akoHa | 13 Ne2 Juddepe
IIPEJCTAaBICHUNA O MECTE€ | Pa3BUTHUS YEJOBEYECKOIO OOIIECTBA U MPUPOJBI | IEPeXoaa KOJIMYECTBEHHBIX H3MEHEHUH B HIMPOBaH
XUMHUHU B COBPEMEHHOMN Ha npumepe [lepuoanueckoil TabIUIbl U TEOPUM | KaueCTBEHHbIE Ha ipumepe [lepuoanueckoit HbII
Hay4YHOU KapTUHE MHUPA; | CTPOCHUE OpPraHUYECKUX COEAMHEHUH | TabIUIBl U TEOPHs CTPOEHHS] OPraHMUECKUX 3a4€éT
noHUMaHue poiau xumuu | A.M.bytieposa. coennHenuil A.M.bytneposa.
B (DOpMUPOBAHUU
Kpyrosopa u - BJAJIeHWE 3HAHUSIMHU O XUMOQWIMM U | -IPaBWJIBHO M B JOCTaTOYHOM OOBEME Ha
(bYyHKIMOHATIBHON XUMOGpOOHH. puMepe KOHKPETHBIX XUMHUYECKHUX

IPaMOTHOCTH YelIOBEeKa
IUIsl peLIeHus
MPAaKTUYECKHX 3a/1aY;
I1.6. chopmMupoBaHHOCTH
COOCTBEHHOW MO3ULIUHU
M0 OTHOILIEHHIO K
XUMHYECKON
uHpOpMaInH,
MTOJTy4aeMOM U3 Pa3HbIX
HCTOYHHKOB.

- JI€MOHCTPHUPOBAHUE COOCTBEHHON MO3UIMH K
9KOJIOTMYECKUM KaTtacTpodam, CBS3aHHBIM C
HoTaaHueM XUMHUYECKHUX BELIECTB B
OKPY’KaIOLIYIO Cpeay.

BEIIECTB, MPOJAECMOHCTPUPOBAHBI 3HAHUS O
XUMOQWINU U XUMOGDOOHH.

-chopmupoBana coOCTBEHHast MO3ULMS 10
OTHONICHHUIO K XMMHUYECKOW HHpopmanuu,
M10JIy4aeMO U3 pa3HbIX HCTOUYHUKOB.




I1.2 Bnanenue -OIpEeICIICHUE [Tepuoanueckoro 3aKOHA | - TOJHO U TO4YHO JaHbl ¢GopmynupoBku | I13 Ne3
OCHOBOITIOJIATralOIINMHU JA.N.MenneneeBa, OCHOBaHHBIX moJjoxeHui | [lepuoguueckoro 3akona JI.M.MeHnneneena,
XUMHYECKHUMH TEOPUU  DICKTPOJUTUYCCKUM  JHCCOIUAIMSAM | OCHOBAHHBIX MOJIOKEHU N TEOpUH
MOHATHUSIMH, TEOPHUSIMH, C.AppeHnyca, OCHOBHBIX IOJIO)KEHUH TEOPHH | IEKTPOIUTHUECKUM JUCCOLIMAIUSAM
3aKOHaMU U cTpoeHMs, opraHundyeckux coeauHeHuid A.M. | C.AppeHuyca,  OCHOBHBIX  IIOJIO)KEHUM
3aKOHOMEPHOCTSIMU; bytneposa. TEOpUHn CTpOCHHUS, OpPraHUYECKUX
YBEPEHHOE M0JIb30BaHUE coequHenunit A.M. bytneposa.
XUMHYECKOU
TEPMUHOJIOTHEN U -(bopMyTHpOBaHHE OCHOBHBIX 3aKOHOB XHMHH: | _ pnapyipHO M TOUHO JAHBI (bopMyIHPOBKH
CUMBOJIUKOM; 3aKOHa COXPAaHCHHUA MACChl BCHICCTB, 3aKOHA | cHyopHBIX ~ 3aKOHOB ~ XMMHH:  3aKOHA

NMOCTOAHCTBA  COCTABA  BEIECTB;  3aKOHMA | coxpamemmsi Macchl  BEIIECTB;  3aKOHa

ABOraJipo U CJI/ICTBUH U3 HErO. [IOCTOSHCTBA COCTAaBa BEILIECTB, 3aKOHA

ABOTaJIpo U CIEACTBUM U3 HETO.

-JIEMOHCTPMPOBAHHE YMEHUH B COCTABICHUM | _ COCTABJICHbI XMMHHECKHC (pOPMYIbI

XUMHUYECKHX (OPMYJI BEIICCTB M HAIMMCAaHUU BEMECTS H 6e30MMHG0THO RAMHICAHKI

XUMHYECKUX YpaBHEHUN XWMUYECKUX SIBICHUH, YPABHCHHA XHMUHCCKUX PCAKILIH.

MPOTEKAIOIINX B OKPYKAIOWIEH Cpee.
I1.3.BageHue -OlpeieJIeHHe METOIMKH BBITTOTHEHUS - IPUMEHEHBI U OCHOBHBIE METO/IBI I13 Ne2,
OCHOBHBIMH METOJaMU 1a00paTOPHBIX U MPAKTUUYECKUX PadoOT. Hay4YHOTO TO3HAHUSs, UCTIOJb3yEeMbIC B 113 Ne3

HAYYHOTO TIO3HAHUS,
UCIOJIb3yEMBIMU B
XAMHU: HAOJIIOIEHHUE,
OIMCaHKe, U3MEpPEHHE,
HKCIIEPUMEHT; YMEHHUE
o0pabaTkIBaTh,
OOBSICHATH PE3yIbTAThI
MIPOBE/ICHHBIX ONBITOB U
JIeTIaTh BBIBOJIBL;
TOTOBHOCTb U
CIOCOOHOCTH MPUMEHSTh
METObI IO3HAHUS IIPH
PELICHUH MTPAKTHYECKUX
3ajay;

-muddepeHpoBaHne METOI0B 00paboTKH
pE3yIIbTATOB MPOJICIIAHHBIX OIIBITOB C
PUMEHEHUEM BBIYMCIUTEIbHON TEXHUKH.

-nuddepeHpoBaHue METOA0B PeIICHUs
NPaKTUYECKUX 3a/1a4 B IPOPEeCCHOHATBHOM
NEeSITETTHHOCTH.

XUMHHU.

-IPaBUIILHO U TOYHO 00paboTaHbI
PE3YJIBTATHI MPOBEICHHBIX OIBITOB U
CIeTIaHbl COOTBETCTBYIOIINE BHIBOIBI.

-BBIIIOJIHCHBI U ITPOACMOHCTPUPOBAHBI
OCHOBHBIC 3Tallbl PCINCHUA NPAKTHYCCKUX
3a1a4 B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH.




I1.4. chopMUpPOBAaHHOCTH
YMCHUS 1aBaTh
KOJINYECTBEHHBIC OLICHKH
Y TIPOBOJIMTH PACYETHI 1O
XUMHYECKUM (hopmynam
U YPaBHCHUSIM;

IL.5. Bnagenue
[PaBUJIAMU TEXHUKU
0€30MaCHOCTH TIPpU
UCIIOJIb30BaHUH
XHUMUYECKHUX BEIECTB;

- IEMOHCTPUPOBAHUE YMEHUHN IIPOBOIUTH
pacyeTsl 0 XUMHUYECKUM (POpMyJIaM: HaXOTUTh
OTHOCHUTEJIBHYIO0 aTOMHYIO ¥ MOJIEKYJIIPHYIO
MaccChl; OTHOLIEHUE MAacC XUMUYECKUX
3JIEMEHTOB; HaX0XJIEHUE MacCOBOM J0JIH
XUMHUYECKOIO 3JIEMEHTA.

-[IPUMEHEHNE OCHOBHBIX 3aKOHOB XMMWH IIPU
pacyerax 1o XuMHUECKUM (GopMmyiax u
YPaBHEHHUSMUY;

- CO6J'IIO,I[CHI/IC IIpaBUJI TCXHUKHU 0€e30macHOCTH
IIpU UCII0JIb30BAHUHU XUMHUUYCCKUX BCUICCTB.

- IPAaBWIBHO U TOYHO DPEILIEHBI 337a4d Ha
pacyeThl 10 XUMHUYECKUM (POpPMYyIaM.

-000CHOBaHO  IPaBWIBHO U TOYHO
IIPUMEHEHB! OCHOBHBIE 3aKOHBI XUMHUH IIPH
pacyerax IO XHMHYECKUM QopMmynax u
YPAaBHEHUSIMHY;

-c NoaHbIM coOmogenueMm npasui T.b.
BBIIIOJIHEHBI nabopaTopHble u

IMPAKTUYCCKUC 3aHATUA.

T3 Nel

JI.1. 4yBCTBO ropAOCTH U
yBa)KEHHsI K UICTOPUH U
TOCTIKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKU;
XMUMHUYECKH IPaMOTHOE
MOBE/ICHNE B
npodeccnoHanbHOMI
NEeSITEeIbHOCTH U B OBITY
npu 0OpaIIeHNH C
XUMAYECKHUMU
BEIIECTBAMH,
MaTepuallaMH U
IIpoLeccamy;

- [IPOSABJICHUC I'PAKAAHCTBECHHOCTH,
MaTpuoTU3Ma,

- 3HAHUC UCTOPUH CcBOEH CTPAHBbI, ,Z[OCTH)KGHPII’I
OTCYCCTBCHHBIX y‘{éHBIX;

- coOmroIeHNe npaBuil 0€301acHOro oOpalleHus
C XUMHUYECKUMH BELIeCTBAMH, MaTepHallaMH U
IPOLIECCAMH.

-BBITIOJIHEHBI ¥ MPOJAEMOHCTPUPOBAHBI
OCHOBHBIE 3TaIlbl pEUICHUsI MPAKTUYECKUX
3a/1a4 B NpO(EeCCUOHANBHOMN JESITEIbHOCTH.

C MOJHBIM cobmoaeHueM npasui T.5.
BBINOJIHEHBI JIAOOPATOPHBIE U
IMPAKTUYCCKHUEC 3aHATHA




JL.2. TOTOBHOCTBH K

- IPOSIBJIEHNUE AKTUBHOM )KU3HEHHOMN NTO3ULINY;

MIPOIOJDKCHHIO - IGMOHCTpAIIXs TOTOBHOCTH K
oOpa3oBaHMs U | CAaMOCTOSITEIIBHOM, TBOPUECKOMN JAEATEIBHOCTH;
TIOBBIIIICHUS - CO3HATEIPHOE OTHOIICHUE K MPOIOIKEHUIO
KBaJIU(pUKAITIH B | 00pa3oBaHusl.

n30paHHOM

npodeccnoHaTBEHOMI

JeSTeIbHOCTH u

OOBEKTHBHOE OCO3HaHUE

ponu XHUMHUYECKHUX

KOMIICTCHIIMI B 3TOM.

JL.3. YMEHHE | - IEMOHCTPALUs CPOPMHUPOBAHHOCTH
UCIIOJIb30BATh MHPOBO33PEHUS, OTBEUYAIOIIETO COBPEMEHHBIM
JTOCTHOKEHUS peanusim;

COBPEMEHHOM - IEMOHCTpAIHsI HHTEPECa K TOCTHIKEHUEM

XUMHYECKOH HAyKu |
XAMHAYECKHX TEXHOJIOTUI
TUIS MOBBIIIEHUS
COOCTBEHHOTO
MHTEJUIEKTyalIbHOT'O
pa3BuTHUs B BbIOpaHHOMU
npodeccnoHanbHOM
JESITeITbHOCTH.

XHUMHYECKOM HAayKH.




M.1.ucnonp30BaHue
Pa3IMYHBIX BUJIOB
MO3HABATEJILHON
JEATEIIbHOCTH U
OCHOBHBIX
HMHTEJUICKTyaIbHBIX
onepanuii (MOCTaHOBKU
3a/1a4H,
(dbopMynUpOBaHUs TUTIO-
T€3, aHaJIM3a ¥ CHHTE3a,
CpaBHEHUs, 0000IICHHMS,
CHUCTEMaTHU3allUH,
BBISIBJICHUSI TTPUYUHHO-
CIICICTBEHHEIX CBS3€H,
IMOMCKA aHaJIOT OB,
bopmynrpoBaHus
BBIBOJIOB) ISl pEIICHHUS
IIOCTaBJICHHOM 3aJ]a4H,
MPUMEHEHHE OCHOBHBIX
METOJIOB IMO3HAHUS
(HabnroeHusl, HAYYHOTO
AKCIIEPUMEHTA) JJIst
W3YYECHHSI Pa3TMYHbIX
CTOPOH XU-MHUYECKUX
O00BEKTOB H MPOIIECCOB, C
KOTOPBIMH BO3HHKAET
HEOOXOIUMOCTh
CTaJIKUBAaThCS B
npodeccnoHaNbHOMI

chepe;

- IGMOHCTpaNus COCOOHOCTEH K y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIEATEIIbHOCTH;

- HCTIOJIb30BAHKE PA3JIMYHBIX METOJO0B PEIICHUS
MPAKTUYECKUX 3a7a4;

- HCTIOJIb30BAHKE PA3JINYHBIX PECYPCOB IS
JIOCTYIKEHMS ITIOCTABIICHHBIX LIEJICH

- IPAaBWIBHO U TOYHO DPEILIEHBI 337a4d Ha
pacyeThl 10 XUMHYECKUM (OpMyIIaM.

-000CHOBaHO  MPaBWIBHO W TOYHO
IPUMEHEHBI OCHOBHBIC 3aKOHBI XUMHUH TPH
pacuerax IO XHMHUYECKHM (opMmyiax u
ypaBHEHUSIMH;

M.2. BUCIIOIB30BaHHE
Pa3IMYHBIX HCTOYHUKOB
JUISL TIOJTYyYEeHUS
XUMHYECKOM

- IPOBEJICHUE CAMOCTOATEIBHOIO ITOUCKA
XUMHUYECKON HHPOPMAITUH C UCIIOJIb30BAaHHEM
Pa3IMYHBIX HCTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,

-CaMOCTOSATELHO HaleHa XUMHYECKas
nHPOpPMALIUS  C HCHOJIB30BAHHEM PA3IUIHBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX —W3IaHUH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, PECypCOB
HHTepHeTa)
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uHpOpMaLUY, YMEHHE
OLICHUTH €€
JTOCTOBEPHOCTD JJIst
JTOCTHKEHUS XOPOILINX
pE3y/IbTaTOB B
npodeccHoHaIbHON

chepe;

pecypcoB UnTepHera);

- HCII0JIb30BaHKE KOMIIBIOTEPHBIX TEXHOJIOTUI
U1 00pabOTKU U Tepelaud XUMUYECKOH
uH(pOpPMaLIUU U €€ MPEICTABICHHS B PA3IUYHbBIX
dopmax;

- KpUTHYECKas OI[EHKa JOCTOBEPHOCTH
XUMHUYECKON MH(OPMAITUH, OCTYTAIOLICH U3
Pa3HbIX UCTOYHUKOB;

- IEMOHCTpAIIHSI CIIOCOOHOCTU CaMOCTOSITENIEHO
UCIIOJIb30BaTh HEOOXOAMMYIO0 HH(DOPMAIIHIO TS
BBITIOJTHEHM I IOCTABJICHHBIX YUEeOHBIX 33/1a4;

- coOroIeHNe TEXHUKN 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus], MPaBOBBIX U STHYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€301aCHOCTH

-MCIIOJIb30BaHbl KOMIIBIOTEPHBIE TEXHOJOTHH
U1 00paboOTKH Pe3ybTaTOB pacueTHBIX 3a/ad
0 XHMUH,

- ¢ TMOJMHBIM coOmomeHneM TmpaBun  T.b.
BBITIOJTHEHBI J1a00OpaTOpHBIE M TPAKTUYCCKUC
3aHATHUSA
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2. KoMI1eKT KOHTPOJIbHO-U3MepPHUTEIbHBIX MATEPHATIOB

Bxuttouaer B ce0st OLIEHOUHBIE CPENICTBA, IPEHa3HAUYCHHbBIE KaK JJIsl POBEICHUS POMEXKYTOUHOU
arrectauuu (AuddepeHIupoBaHHOIO 3a4éTa), TaK W s IPOBEIEHUS ONEPaTUBHOIO KOHTPOJS 3HAHWUH
oOyyaroumxcsi.

KoHTpoib 1 OLIeHKa OCYIIECTBIISAIOTCS C UCIOIb30BAHUEM CIIEIYIOMUX (POPM U METOJIOB:

Onepamuenvtit KORmpoib: HPOHTATBHBIN, UHANBUAYAIBHBIA M YIJIOTHEHHBIH OMPOC, IPOBEpKa U
OLIEHKAa OTYETOB IO IMPAKTHMYECKUM U JIaDOpPaTOpHBIM  paboTaM, MpPOBEpKAa M OLIEHKA, KOHCIIEKTOB,
JIOKJIaJI0B, COOOIIEHUM, TPE3CHTALINM.

Ilpomercymounan ammecmayus: UTOrOBbI KOHTPOJIb B popme U (HepeHIUPOBAaHHOTO 3a4eTa.
[Ipn npoBeneHuM 3adera MCHOJIB3YIOTCS TEOPETUUECKHE U NMPAKTUUYECKHE 3aJaHUs, MPEIHAa3HAUYEHHBIX
ns iposepku I1.1 — I1.6, JI.1 — JI.3, M.1-M.2 .

Texkyuuii KOHTPOJIb (BXOAHOI, ONIePATUBHBIN, PyOesKHbIH)
JUIst  OCYIIECTBICHHSI TEKYIIEro KOHTPOJISI MO TeMaM U3y4aeMOl Y4ueOHOW JUCHHIUTMHBI HCIIOIB3YHOTCS
CJIETYIOIINE TUIIBI KOHTPOJIbHBIX 3a/1aHU:

| cemecTp

3anamue Nel (1 yac) Nel. Beeoenue. Hayunbie MeTO/IbI MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH.
Posib skcrieprMeHTa U TEOpUU B XUMHUKU. MoIeIMpOBaHUE XMMUYECKUX TTPOLIECCOB.

3HaueHne XuMuU npu ocBoeHnu cnernuanbHocteld CITO Texamueckoro mpoduist mpoPecCHOHATBHOTO
o0OpasoBaHwUs.

Bxonnoit koHTpOsIH coOeceoBanue. Bompock! i npoBeAeHUsI yCTHOTO OIpoca.

Paznen 1. O01asi Heopranmyeckasi XuMmsl.

Tema 1.1. O01as 1 HeOPraHu4veckasi XUuMHs

3anamue Ne2 (2 uaca) . OcHoBHbBIe MOHATHS XuMuH. BeriectBo. ATom. Mosekyna. XuMUIeCKU
aneMmeHT. Asnotponus. ITpocTeie u cioxxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BelIecTB. XUMUYECKUE 3HAKU U GopMyJibl. OTHOCUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAs Macchl.
KonuuecTBo BewecTsa.

Bormpocs! 1151 mpoBeneHus ycTHoro onpoca. [IpoBepka u olieHKa JOKJIaJ0B Ha TEMBI:

«buoTexHONIOT s U TeHHast UHXeHepHsl — TexHomorun XXI| Bekay.

«HaHOoTexXHONOrusl Kak NMPUOPUTETHOE HAIPaBICHUE Pa3BUTHUS HAyKH M NPOM3BOJCTBA B Poccuiickoin
denepaununy».

«AnnmoTpornHbie MoaudUKaluu yriepoa (anmas, rpadur), kucioposa (KUciaopo, 030H), 0JoBa (cepoe
u 6e1oe 0JI0BO)».

3anamueNe3 (3 uaca) .OcHoBHbIe 3aKOHBI XUMHH. CTexuoMmerpusi. 3aKOH COXPAaHEHHS MacChl
BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJSIPHONW CTPYKTYphl. 3akoH ABOrajapo u
CJIEJICTBUS UX HETO.

PacueTHbIe 3a/1aun Ha HAXOKIEHHE OTHOCUTEIBLHON MOJIEKYJISIPHOM MacChl, ONIPEAEICHUE MACCOBOM
JIOJIM XUMHUYECKHUX JJIEMEHTOB B CII0)KHOM BEIIECTBE.

[IpoBepka pelnieHuid pacyeTHBIX 3aJ]1ad Ha HAXO0XJIEHUE OTHOCUTEIILHON MOJIEKYJISIPHON Macchl,
OIIpEEIIEHUE MACCOBOM 10JIM XMMHYECKHUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Tema 1.2. Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux djaementos JI.H.
MenpeiieeBa 1 cTpoeHHe aTOMA

3anamueNed (2 uaca) Jepunoanueckuii 3axkon .. MenaeneeBa. Otkpoitue J[.J. MeHnaeneeBsim.
[lepuonnueckoro 3akona. [lepuoauueckuii 3akon B popmynuposke [I.11. Menneneesa.llepuoanueckas

12



TaOJIUIa XMMUYECKHUX 3JIEMEHTOB — rpadudeckoe 0ToOpaxeHne nNepuogudeckoro 3akona. CTpykrypa
NEePUOTUYECKOM TaOIHUIIbI: IEPHOIBI (Masble U OONbIINE), TPYIIHI (TJIaBHAS U TOOOYHAs).
Bomnpocs! 11 npoBeieHus: yCTHOTO ()pOHTAIBHOTO OIPOCa.

3anamueMNe5 (2 uaca) .Ctpoenne atoma u Ilepuoamueckuii 3axon [.M.MenaeneeBa. Atom —
clio)kHas vactuna. Snpo (OIpOTOHBI W HEHUTPOHBI) M ANEKTpOHHas o0osouka. M30TOmBI.
PagnoaktuBHocTh. CTpOo€HHE BJIEKTPOHHBIX O000JOYEK aTOMOB D3JEMEHTOB MAaJbIX IEPUOJIOB.
OCOOEHHOCTH CTPOCHHS SJCKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJBIINX NEPUOJIOB (TIEPEXOTHBIX
anemeHToB). [lonsTHe 00 opOuTaNsIX. S-, p- U d-opOuTanu. DICKTPOHHBIE KOH(PUTYpAIMH aTOMOB
XUMHYECKHX 3JIEMEHTOB.

CoBpemennas popmynuponka [lepuogunueckoro 3akona. 3nauenue I[lepuonnyeckoro 3aKoHa u
[Iepuoanueckoi cucTeMbl XUMUYECKUX 3i1eMeHTOB [I.1.MenzeneeBa s pa3BUTUSA HAYKU U
MIOHUMaHUS XUMUYECKON KapTUHBI MUPA.

Bomnpocs! 11st mpoBefieHnst yeTHOTO (poHTaIbHOro onpoca. [IpoBepka u orieHKa JT0KJIa0B Ha TEMBI:
«OtkpsiTre [lepuoanueckoro 3akona .M. MenaeneeBay;

«cnonb3oBaHue paAMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISAX);®

«PEeHTreHOBCKOE U3IyUYEeHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIULIMHE)

3anamue Ne6 (2 uaca) . Jlaboparopuas padora Nel. MozenupoBanue nmoctpoeHus [leproandeckoit
Ta0JIMIBI XUMUYECKHX dIeMeHTOB. [IpoBepka 1 omeHka oT4era mo JsadboparopHoit padore Ne 1.

Tema 1.3. Cmpoenue sewjecmea

3anamue No7 (2 waca) . NonHas xumMu4yeckasi cBsi3b. KaTHoHBI, MX 0Opa3oBaHHE M3 aTOMOB B
pe3yabpTaTe mpoliecca OKHUCIEHHA. AHHUOHBI, MX OOpa3oBaHHME W3 aTOMOB B pe3yjbTaTe Ipoliecca
BOCCTaHOBJEHUs. JoHHas cCBfA3b Kak CBSI3b MEXAY KAaTHOHaMM W aHUOHAaMHM 32  CYET
AJIEKTPOCTATUYCCKOTO TPUTsHKEHUs. Kiaccudukaius HMOHOB: TIO COCTaBy, 3HAKy 3apsija, HATUYHIO
ruapaTHO 06onouku. MoHHBIe KpucTammuyeckue perieTkd. CBOMCTBa BENIECTB C MOHHBIM THIIOM
KPUCTAJUIMYECKON PEHIETKH.

KoBajienTHasi XuMU4YecKasi CBfi3b. MexaHM3M 00pa3oBaHUS KOBAJIEHTHOW CBs3U (OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIN). DIEKTPOOTPULIATETLHOCTh. KOBaJIGHTHBIE TOJISIpHAs M HEMOJISIPHAS CBSI3H.
KpatHoCcTh KOBaneHTHOW CBs3U. MOJEKyJIsIpHbIE U aTOMHBIE KpUCTajuiMueckue pemieTkd. CBolcTBa
BEIIIECTB C MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTALTUYECKUMH PEIIECTKAMH.

MeTanamnueckasi cCBA3b. MeTayumyeckasi KpUcTalsInueckasl penieTka 1 MeTajTnyeckas XuMuuecKas
cBs13b. Du3nueckue CBONCTBA METAJIIOB.

Bormpocs! 1151 mpoBeieHrs yCTHOTO (P)POHTATBHOTO U MHAUBHIYalIbHOTO OIpOCca.

3anamueNe8 (2 uaca) . ArperaTHbie COCTOSIHHMS BelIeCTB U BOJAOPOIHAS CBiA3b. TBEpOE, KHUIKOE U
razoo0pa3Hoe COCTOsIHUS BemiecTB. llepexosa BemecTBa U3 OJHOTO arperaTHOro COCTOSHUS B JIPYTO€.
Bonoponnas cBs3b.

[TonspHOCTE CBSAI3M M NOJIAPHOCTH MOseKyJbl. Konnencanusa. Tekydects. Bosronka. Kpucrammmsanus.
Cyb6nuMarius u necyonumarsi. AHOMaIUU (PU3HMYECKUX CBOMCTB BOABIL. JKHUIKHE KPUCTAIITBI.

Yucrtele BemecTBa U cMecu. [louaTue o cmecu BemecTB. ['oMorennsie u rereporeHubie cMecu. Coctan
cMecel: 00beMHasi 1 MaccoBas J0JIM KOMITOHEHTOB CMECH, MacCOBast JI0JISI IIPUMECEH.

[TpoBepka u olieHKa coobieHuii mo reMam: «Ilna3ma — yeTBepToe COCTOSIHUE BEILIECTBAY.

«AMoOp(HBIE BelecTBa B IPUPOJIC, TEXHUKE, OBITY».
3aBepuInTh oopmiIeHHE TabopaTopHOi paboThl «3yueHre CBONCTB IUCIIEPCHBIX CUCTEMY.

3anamue No9(2 uaca) . IucnepcHble cucrembl. [loHsTHE 0 MUcTiepcHO# cucteme. JlucnepcHas dasa u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOUTOUAHBIX CUCTEMAX.
MuHepaiibl ¥ TOpHBIE TOPObl KaK IPUPOIAHbIE CMECH. DMYJIBCHH U CYCHEH3HH. 3011 (B TOM YHCIe
aspozonu) u renu. Koarymsmus. Cuaepesuc.

Bonpocs! 1151 mpoBeieHnst yCTHOTO (PPOHTAIBLHOTO M MHAMBHYaJIbHOTO OIpOCa.
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3anamue Nol0 (2 uaca) . JlabopaTtopuas padora Ne2. «/3yucHre CBOWCTB AUCIECPCHBIX CUCTEM.
[Ipurorosnenue cycrneH3uu kapOoHaTa Kajablys B Boje. [lonyuenune sMyapCcui MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBAMU JAUCIIEPCHBIX CHCTEM.

[IpoBepka u oneHka oTdera o gaboparopHoit padore No 2.

Tema 1.4. Bona. PacTBOpbBI M 3J1EKTPOJIMTHYECKAS M CCOUAIUSA

3anamueMNell (2 uaca) . Bona. PacrBopbl. PacTBopenue. Boja kak pactBopuresb. PacTBOpUMOCTD
BelecTB. HachlieHHbie, HEeHACHIIICHHBIE, IEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU
ra3oB, JKUJKOCTEH U TBEPJIbIX BEIIECTB OT pa3nuuHbIX (pakTopoB. Kpucramnoruaparel. MaccoBas nois
PacTBOPEHHOTO BELECTBA. PellleHue 3a1a4 Ha MacCOBYIO J0JIK0 PaCTBOPEHHOT'O BEILIECTBA.

[TpoBepka u olieHKa cooOIIeHn o TeMaM: «XKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUS»;
«MuHepanbHbIE BOIBD»

3anamue Ne12 (1 uac). dnekTpoauTHYeCKasi 1ucconuanus. PactBopenne kak GU3NKO-XUMHYESCKHHA
npouecc. TertoBbie 3PEKTH IPU PaCTBOPESHUU. DIEKTPOIUTHI M HEIJICKTPOIUTHI. MeXaHU3MBI
AIIEKTPOIIUTUICCKOHN TUCCOIMALINY TSI BEHIECTB C PA3IMYHBIMU TUIIAMH XUMHUYECKOH CBSI3H.
['mapatupoBaHHBIC U HETHIPATUPOBAHHBIC HOHBL. CTENEHD AIIEKTPOIUTUICCKON AUCCOIHALIHH.
CunbHbIe U cradbie AMeKTPOIUThl. OCHOBHBIEC IOJIOKEHHUS TEOPHH AJIEKTPOIUTHICCKOMN THUCCOIIHALINH.
KucnoTsl, OCHOBaHHUS M COJM KaK 3JIEKTPOIUTHI.

Bonpocs! 111 ycTHOTO (PPOHTAIBHOTO U MHIUBUIYAIEHOTO OTIPOCA.

3anamue Nel3 (2 wuaca). Tlpaktuyeckas padora Nel. [IpuroroBiieHue pacTBOpa 3aJaHHON
KOHILIEHTPALUH.
[IpoBepka u olLleHKa OTYETOB IO MpaKTHYeCKon padore Nel.

Temal.5. Knaccupuxauus HeOpraHmyeCKuX COeIMHEHUI M MX CBOMCTBA

3anamueNel4 (2 uwaca). Oxcuabl n ux cBoiictBa. CoeoOpa3syroline U Hecoaeo0pasyIInue OKCUIBL.
OcHoBHble, aM(pOTepHblE M KHCIOTHBIE OKCHJIBI. 3aBUCHUMOCTh XapakTepa OKCHAAa OT CTENEHU
OKHCIIEHHsI 00pa3yIolIero ero Meraunia. XuMHuecKkue cBoiCcTBa okcHu10B. [TomyueHne okcuaoB.
Kucaorsl u ux cBoiicTBa. KuCioThl Kak 3J€KTPOIUTHI, MX KJIACCUPHUKALUS 10 PA3IMYHBIM ITPU3HAKAM.
XUMHUYECKUE CBOICTBA KUCIIOT B CBETE TEOPUH JIEKTPOIUTHYECKON aucconuanu. Oco6eHHOCTH
B3aMMOJIEHCTBHS KOHIIEHTPUPOBAHHON CEPHOI M a30THOM KHUCIIOT ¢ MeTajiiaMi. OCHOBHBIE CIIOCOOBI
NIOJTy4€HUs1 KACIOTHI. VIcrob30BaHne CEPHOM KUCIIOTHI B TPOMBIIITIEHHOCTH.

[TpoBepka cooOrmieHut Ha TeMy: «OKCHUIBI U COJTH KaK CTPOUTENIbHBIC MaTepuaib», «cmoap30Banme
MHUHEPAJIbHBIX KHCIOT Ha MPEAIPUATHIX PA3ITUYHOTO IPODUIIS».

3anamue Nel5 (2 uaca). OcHoBanus u ux cBoiicTBa. OCHOBAHUS KaK SJIEKTPOJHUTHI, UX
KJIaccu(HUKaIUs 1O Pa3IMYHBIM MTPU3HAKAM. XUMUYECKHUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPONUTUYECKON TUCConMalu. Pa3inoxkeHne HepacTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE
CHOCO6BI HOJ'Iy"IeHI/Iﬂ OCHOB&HI/IIZ. E}IKI/IG ICJIOYH, UX HUCIIOJIL30BAHUC B HpOMI)IH_U'IeHHOCTI/I. FameHaﬂ nu
HeraleHas H3BeCTh, NX MPUMEHEHUE B CTPOUTEILCTBE.

Or1eHKa TeCTOBBIX 3aJJaHHI.

3anamue Nel6 (2 uaca). Coau n ux cBoiicTBa. Conu Kak »MeKTpoiauTsl. CollM CpeaHue, KUCIbE U
OCHOBHBIE. XMMHUYECKHE CBOIMCTBA COJICH B CBETE TEOPHHU DJIEKTPOIUTHIECKON Aucconnanui. CrocoOs!
MIOJIyYEHUS COJICH.

[Tonstue o pH pactBopa. KucnoTtHas, menovyHas, HeUTpajibHas cpefa pacTBOPOB [ MaApOIU3 COJeH.
[IpoBepka u orieHka cooOrieHus Ha Temy: «McTopust rumcay.

3anamue Nel7 (2 uaca). JlaGopaTopHasi padora Ne3. «l/I3ydeHue CBOWCTB HEOPraHUIECKUX
coenuHeHui». [IpaBuna pa30aBneHus: cepHOM KUCIOTHI. VcTibITaHHe pacTBOPOB KUCIOT MHIUKATOPaMHU.
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B3auMoeiicTBHEe METAIIIOB ¢ KMCIOTaMU. B3anMoelicTBHE KUCIIOT ¢ OKCHIAaMUA METAJIJIOB.
B3anmopencTBre KUCIOT C OCHOBAHUAMU. B3auMoelcTBIE KUCIIOT ¢ coysiMU. VcnibiTanue pacTBOpOB
mieoue nHauKaTopamMu. BzaumoerictBue menodeit ¢ coysiMu. PazinoxkeHue HepacTBOPUMBIX
OCHOBaHMU. B3anmoneicTBre conel ¢ MetaiiaMu. B3aumoercTBue cone apyr ¢ Apyrom. ['maponus
COJIeH pa3IMYHOIO THUMA.

[IpoBepka u oleHKa 0TYETOB 10 JabopaTropHoit padote No 3.

Tema 1.6. Xumuueckue peaxuuu

3anamueNel8 (2 uaca). Kinaccubukaus XUMHUECKUX peakinii. Peakiinu coeTMHEHHMSI, PA3I0KEHHS,
3amerenusi, oomena. Karanutnueckue peaknun. OOpaTUMbIC © HEOOpATHMBbIC peakiuu. [ oMoreHHbIe 1
reTepOreHHBIC PEAKIIUU. DK30TEPMHUUYECKUE U SHIOTEPMHUUECKHUE Peakuu. TermnoBoi 3pPeKT XUMHIECKUX
peakuuidi. TepMOXUMHYECKHUE YPABHEHUS.

OKHCINTEILHO-BOCCTAHOBUTEIbHBbIE peakinuu. CterneHb okuciaeHus. OKHUCIUTENb U BOCCTAHOBJICHHUE.
BoccranoBurens u okuciaeHue. MeTo1 3JIeKTpOHHOTO OalaHca ISl COCTABJICHHS] YPABHEHHIM OKHCIIUTEIBLHO-
BOCCTAaHOBHUTENIBHBIX peakiiuii. [loHsTHe 00 31eKTposu3e. DIEKTPOJIU3 PACIUIABOB. DJICKTPOIIH3 PACTBOPOB.
DNEKTPOIUTHUECKOE MOTyYeHHEe aTtoMuHus. [IpakTrueckoe mpuMeHeHue 3JIEKTPOIH3a.

[IpoBepka u orneHka cooOmieHmit Ha TeMy: «lIpakTHueckoe MpUMEHEHHE AIEKTposn3a: paGUHUPOBAHHE,
rajbBaHOILIACTHKA, TaJIbBAaHOCTCT U

3anamueNel9 (2 uaca). Cxopoctb XUMHYECKHX peakuuii. [IoOHATHE O CKOPOCTH XHMHUYECKHX
peakmuii. 3aBUCHMOCTb CKOPOCTH XHWMHYECKHX pEAaKUUH OT pazIuuHbBIX (AKTOPOB: MPUPOIBI
pearupymoomux BeLIeCTB, WX KOHLEHTpAILUM, TEeMIepaTypbl, IOBEPXHOCTH COINPUKOCHOBEHUS MU
UCIIOJIb30BaHus KaTanu3aropoB. KaTtanus. ['oMoreHHble U reTeporeHHble Karaauzaropbl. [IpoMoTopsl.
Kartanutuueckue siyipl. THruOUTOpBHI.

O0paTuMocTh XMMHYECKHX peakuuii. OOpaTtuMble 1 HEOOPATUMBbIE peaklnyi. XMMHUUECKOE paBHOBECUE U
croco0bl ero cMerienus. [Ipon3BoJCcTBO aMMuaka: Cbipbe, annaparypa, HayyHble IPUHIIMIIBI.

Bonpocs! 11st mpoBefieHnst yCTHOTO (PPOHTATBHOTO M MHAMBHYaJIBHOTO OIIPOCa.

3anamueNe20 (2 uaca). JIadopaTopHasi padora Ned. «3ydyeHne BHIOB XUMHUSCKUX peakiuiiy. Peakius
3aMeIIeHUs] MEJIU JKeJIe30M B pacTBOpE MEIHOr0 Kyrnopoca. Peakuuu, uiayume ¢ oOpazoBaHMEeM ocajka, rasa
WJIH BOJIbl. 3aBUCHMOCTb CKOPOCTH B3aMMOJEHCTBHS COISIHON KHUCIOThI C METANIAaMU OT UX MPUPOIBI.
3aBHCHUMOCTb CKOPOCTH B3aUMOJEHCTBUS [IMHKA C COJITHON KUCJIOTON OT €€ KOHLIEHTpaluu. 3aBUCUMOCTh
CKOpOCTH B3auMojencTBus okcuaa Mmeau(ll) ¢ cepHoit KucinoToit oT TeMneparypsl.

[IpoBepka u orieHKa 0TYETOB 1O JIabopaTOpHOil padoTte Ne 4.

Tema 1.7. Memannwt u nememanol.

3anamue Ne21 (1 uac). Metanibl. OCOOEHHOCTH CTPOECHHUS aTOMOB U KpucTaiioB. dusznueckue
cBoiicTBa MetaioB. Kiaccuduxaius MeTauioB o pa3inyHbIM IPU3HAKaM. XUMHUYECKHE CBONCTBA
METaJUIOB. DIEKTPOXUMHUUECKUH psifl HanpsbKeHUH MeTasutoB. O01mue crnocoObl MOTy4eHUs] METAIJIOB.
[TonsTne o metaimypruu. Metaimorepmust. [InpomMeramnyprusi, TiApPOMETAIUTYPIrs U
anekTpomeTatyprus. CriaBel YEpHBIE U LIBETHBIE.

[IpoBepka u o1eHKa COOOIIEHUH HA TEMBI: « XUMHS METAIUIOB B MOEH TpodeccCHoHaTbHON
nesTeabHOCTH»; «Koppo3ust MeTayioB 1 criocoObl 3alUThl OT KOPpo3um»; «CocoOb! 3alIUThl METAJIIOB
OT KOPPO3UN».

3anamueNe22 (1 uac). . Hemeramnbl. OcoOeHHOCTH cTpoeHUsi atoMoB. Hemeramibsl — mpocTeie
BELIECTBA. 3aBUCHMOCTb CBOICTB TaJlOTEHOB OT HUX IIOJOKEHHS B MEPUOAUYECKONM CHCTEME.
OKHCINTENIFHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAINIOB B 3aBUCUMOCTH OT MX ITOJIOKEHHUS B pany
JNEKTPOOTPHULATEIBHOCTH.
[TorydyeHnue HeMeTaII0B (PPAKIIMOHHON MEPErOHKON KUAKOTO BO3AyXa U DJIEKTPOIU30M PACTBOPOB UITH
pacIuIaBoOB JIEKTPOJIUTOB.
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CunukatHasi IpOMBIIUIEHHOCTh. [IpOn3BOACTBO CEpHOM KUCIIOTHI.

[IpoBepka u oleHKa COOOIIEHUI Ha TeMY: « XUMHsI HEMETAJJIOB B MOEH PO eCCHOHATILHOM
JEATEIbHOCTI.

3anamue Ne23 (2 uaca). JlaGopaTopHasi padora NeS. «3akajika 1 OTITYCK CTAJIH.
O3HaKoOMJIEHHE CO CTPYKTYpamu ceporo u 6enoro uyryHa. [I[pousBoacTBo uyryHa u cTaiu.
PacnioznaBanue pya xenesay.

[IpoBepka u olleHKa oTUYeTa 10 JIabopaTopHOM padoTe NeS.

3anamue No24(2 uaca). lIpaktuyeckas padora Ne2. [Tonyuenue, coOnpanue U pacro3HaBaHHE I'a30B.
Pemienue skcniepuMeHTAIbHBIX 3a/1a4.

[IpoBepka u OlleHKa OTYETa MO MPAKTHIECKO padoTe No2.

Pa3zgen 2. Opraunyeckasi XuMusi.

Tema 2.1. OcCHOBHbIE TOHSTHS OPraHUYECKOW XMMHUM M TeOPHSl CTPOEHHUS] OPraHUYEeCKHX
coeMHeHHU

3anamueNe25 (I wuac). Tlpenmer opraHu4veckoii xumuu. IIpupomHble, HCKYCCTBCHHBIE U
CUHTETHUYECKHE OpraHnyecKue BemecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.
BanentHocTh. X¥MHUECKOE CTPOCHHE KaK MOPSAOK COETUHEHUS aTOMOB B MOJIEKYJIbI ITO BAJICHTHOCTH.
Teopusi crpoenusi oprannyeckux coequHennii A.M. BytiiepoBa. OCHOBHBIE [10JIOKEHUSI TEOPUU
XUMHYECKOro cTpoeHus. M3oMepus u usomepbl. XumMuieckue (popmMyIbl U MOJIEIH MOJIEKYT B
OPraHU4eCKON XUMHH.

Bormpocs! 115 mpoBeeHrs yCTHOTO (PPOHTANIBHOTO M HHIMBUIyalIbHOTO OIPOCa.

3anamue Ne26 (I uac). Knaccupukamusi opranudeckux BemecTB. Knaccudukaius BeIIecTs 10
CTPOCHHUIO YTJIEPOAHOTO CKEJeTa M HANMWYHI0O (DYHKIHMOHAJIBHBIX Tpynm. ['OMOJOTH W TOMOJIOTHS.
Havana nomenknatypst IUPAC.

Kaaccndukanusa peakuuii B opranndeckoii xumuu. Peakuyu npucoeannenus (TUIpupoBaHus,
raJlorTeHUPOBAHUS, THAPOTAIOTEHUPOBAHUS, TUApaTaluy). Peakiuu oTuienyieHus (AeruipupoBaHus,
JeTUIpOorajloreHupoBanus, Aeruaparanun). Peakuun 3amemenus. Peakinuu nzomepuzauuu. [lonsarue o
cyOctparte u peareHTe. Peakiiuy OKuCIIeHUs! 1 BOCCTAaHOBJIEHUsI OpraHu4eckux BemiectB. CpaBHEHUE
KJIaCCU(UKALMU COETUHEHUH 1 KITaCCU(PUKALIMU peaKlIUi B HEOPraHMUECKON U OpraHM4ecKOi XUMHUH.
Bonpocs! 111 mpoBeieHns: yCTHOTO (PPOHTAIBHOIO M MHAMBHYaJIbHOTO OIPOCA.

3anamue Ne 27 (2 uaca). JladopaTopuas pagora Ne 6. 3rotoBieHne Mojeneil MOJIEKyI OpraHuIeCKIX
BEILIECTB.
[TpoBepka u o1ieHKa 0TUETOB MO J1abopaTopHoil pabote Neb.

Tema 2.2. YrneBoaopoabl M MX NPUPOJAHbIC HCTOYHHUKH.

3anamueNe28 (2 uaca). AnxkaHbl. AJKaHBI: TOMOJOTHYECKHH DA, M30MEpPHS W HOMEHKIATypa
QIKaHOB. XWMHYECKHME CBOWCTBA aJKaHOB (MeTaHa, 3TaHA): TOPEHHWE, 3aMelIeHUE, pPa3JIoKEHUE,
neruapupoBanue. [lpumeHeHne aaKkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTHIIEH, €T0 MoJlydeHHe (IeTHIPHPOBAHNEM dTaHa, ACTIOIMMEPU3aIlUeH MTOTUITUIICHA).
I'omonoruueckuil psa, n3oMepHsi, HOMEHKJIAaTypa ajJKeHOB. XMMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHUE,
KaueCTBEHHBIC peakiny (0OecIBeUnBaHNE OPOMHOM BOJBI M PACTBOPA MepMaHTaHaTa Kajus),
ruzparanys, noaumepusanus. [IpumMeHenne sTuaeHa Ha OCHOBE CBOMCTB.

Bomnpocs! 11st mpoBeieHnst yCTHOTO ()POHTATBHOTO M WHAMBHYaJIBHOTO OMpoca. TecToBBIi KOHTPOIIb.

3anamueNe29 (2 uaca). Anenbl m kayuyku. [loHsATHE O JMEHAaX KaK YIIIEBOJOPOIAX C ABYMS

NBOWHBIMU CBA3sIMH. CONpsDKEHHbIE JMEHBl. XUMHUYECKHEe CBOWCTBa OyTaaueHa-1,3 W wu3ompeHa:
oOeciBeyrBaHe OpOMHONM BOJBI M TojduMepusanus B kayuyku. [Ipasuno B.B.MapkoBHukosa.
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HartypanbHpiii 1 cuaTeTHYeckue kayuyku. Kmaccudukamnus u HazHaueHne kayuykoB. Kiaccudukanus n
Ha3HauYeHHE pe3uH. BynkaHuzauus kaydyka.

AJIKMHBI. AtteTniieH. XMMUYECKHE CBOMCTBA alleTUIICHA: ToOpeHre, 00ecliBeUnBaHuE OPOMHOM BOJIBI,
MIPUCOEIMHEHHE XJIOPOBOAOPO/Ia U ruapaTtanus. [I[pumenenue aneruaeHa Ha OCHOBE CBOMCTB.
MexxkiaccoBast n3oMepus ¢ ainkaaueHamu. [lonyueHnue aneruaeHa TUPOIU30M METaHa U KapOUTHBIM
criocoboM. Peaxkius momumepu3anuy BUHIIXJIOpUAa. [1oMTMBHHUIXIIOPU U €T0 TPUMEHEHUE.
Tpumepusanus aneruiieHa B 0€H3071.

Borpock! 1 mpoBeieHrs yCTHOTO ()POHTAIBHOTO U MHAUBHIyJILHOTO Onpoca. TecToBbIi KOHTPOJIb.

3anamue Ne 30 (2 uaca). Apensnl. benszon. Xumuueckue CBOWCTBa OCH30JIa: TOPEHHE, PEAKIIUU
3aMenieHus (raJloreHupoBanue, HUTpoBanue). [Ipumenenune Oensosna Ha ocHOBe cBoicTB. [loHsTHE 00
SKCTpakuuu. BoccranoBnenue HUTpoOeH307la B aHWIMH. [ omonormueckuid psin apeHoB. Toiryosn.
Hurpoanue Tonyona. Tporui.

IIpupoaHble HCTOYHUKH YIJ1€BOAOPOA0B. [IpHpoIHEIii ra3: cCOCTaB, MIPUMEHEHHE B KAUYECTBE TOILJIMBA.
OcHoBHbBIE HaIpaBJICHUsS MPOMBILIUICHHON MepepadoTku mpupoaHoro rasa. [lomyTHelil HedTaHOM ra3,
ero nepepadoTka.

Hedts. CoctaB u nepepadbotka Hedtu. [leperonka nedru. HedrenpomykTor.

[Iponecchl MPOMBIIIIEHHOM TIepepaboTKH HePTH: KPEKHHT, pudopMUHT. OKTAaHOBOE YUCIIO OCH3UHOB U
[ETAaHOBOE YMCJIO AU3EIBHOTO TOILINBA.

Kokcoxummueckoe mpou3BOJICTBO U €T0 MPOTYKITHSL.

Bormpocs! 1151 mpoBeieHrs yCTHOTO ()POHTAIBHOTO U MHAWBHIyaIbHOTO Onpoca. TecToBbIi KOHTPOJIb.

3anamue Ne3l (2 uaca). Jlabopatopuas padora Ne7. O3HakOMIICHHE C KOJUIEKIIUEH 00pa3ioB HedTH
U IIPOAYKTOB €€ NepepadoTKu.

JlabopaTopnasi pabora Ne8. O3HakOMJICHHE C KOJUIEKIIMEH KaydyKOB U 00pa3liaMu U3AeTUil U3 pe3UHBI.
[IpoBepka u orieHKa OTYETOB 110 J1a0opaTopHbIM padoTam Ne 7 u Ne§.

Tema 2.3. Kucjopojacoaep:xkaniue OpranHnyecKue coeTuHeHust

3anamue Ne32 (2 uaca). Cnuprsl. [Tonydenue sTaHo 8 OpOKEHUEM TUTFOKO3bI M THIpaTaIlUeH dTHIICHA.
['unpokcunpHas rpynna kKak (QyHKIMOHanbHAs. [loHSATHE O MpeAenbHBIX OJHOATOMHBIX CIUPTaX.
XUMHYECKHE CBOWCTBA ATAHOJIA: B3aMMOJICUCTBHE C HATpUEM, OOpa30BaHHME MPOCTHIX M CIOKHBIX
3¢upoB, OKHUCIeHHWE B ajpAerui. lIpuMeHeHue 5TaHOIa HAa OCHOBE CBOMCTB. AJIKOTOIU3M, €ro
MOCJICACTBHA U MPECAYHPCIKIACHUC. MeTutoBbIi CIIMPT U €ro UCIOJIb30BAHUC B KAYCCTBEC XUMHUYCCKOI'O
ChIpBsi. TOKCUYHOCTH METaHOJIA U MpaBUjla TEXHUKH O€30MacHOCTH MpU paboTe ¢ HUM. DTUIICHIIIMKOIb
U ero npuMeHeHue. TOKCHMYHOCTh STWJICHIVIMKOJS M NpaBUJia TEXHUKHU O€30MacHOCTH Ipu paboTe c
HUM.

FJ’II/IHGPI/IH KakK MpeacCTaBUTCIIb MHOTOATOMHBIX CIHPTOB. KauecTBennas pCaKknusgd Ha MHOTOATOMHBIC
cnupthl. [IpuMeHenue rnunepuHa.

Denoj1. Pusnueckue 1 XUMUUECKHE CBOMCTBa deHona. B3anmHoe BIMsHIE aTOMOB B MOJIEKYJie (DeHoma:
B3aMMOJICHCTBHE C THIPOKCHIOM HATPHUS M a30THOM KUCIOTOU. [IpuMenenune ¢peHomna Ha OCHOBE CBOMCTB.
Onenka A0KJIa70B 1Mo TeMaM: «MeTtaHou: xeMopuius U XxeMopoOus»; «AJKOTOJIU3M U €ro
npoQUTAKTUKAY.

3anamue Ne33 (2 uaca). Auabperuanl. [loHartue o0 ampaerugax. AJpAeTHAHAs Tpymna Kak
¢yHKkunoHambHAsA. DopMaNBAECTHI MW €ro CBONCTBA: OKHCICHHWE B COOTBETCTBYIONIYIO KHCIIOTY,
BOCCTaHOBJICHHE B COOTBETCTBYIOIIUH crupT. [lonyueHne anpAeruioB OKUCIEHUEM COOTBETCTBYIOIINX
cnuptoB. I[Ipumenenue ¢opmanbaeruaa Ha ocHoBe ero cBoicTB. [lonyuenue deHona w3 NMpoayKTOB
KOKCOXMMMYECKOTO NMPOU3BOACTBA U M3 OeHzona. [lomukonneHcauus Qopmanbiaernia ¢ ¢GeHoiIoM B
denonodopmanbrernaHyo cmoiy.  Arnerampaerun. IloHsTne 0 KeTOHaxX Ha IpHUMeEpE aleTOHA.
[IpumeHeHue alieToHa B TEXHUKE U TPOMBIIIICHHOCTH.
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Kapo6oHnoBbie kucaothl. [lorsTre o kapOoHOBBIX KucinoTax. KapOokcuiapHas rpymnma Kak
dyHKUMOHATIBHASA. ['OMONOTHYeCKUiA PSIIT PeAETIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyyenue
KapOOHOBBIX KUCJIOT OKHCICHUEM aJIbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: 001IHe
CBOWCTBA C MUHEPAJIbHBIMU KUCJIOTAMHU U peakius dTepudukanyu. [lpumeHeHne yKkCcyCHOM KICIIOTHI Ha
OCHOBE CBOMCTB. BpICIIME )KUPHBIE KUCIOTHl HA IPUMEPE MaJbMUTHHOBOW U CTEAPUHOBOM.
MHoroo0pa3ue kKapOOHOBBIX KUCIIOT (IaBEJIEBOM KHCIOTHI KaK TBYXOCHOBHOM, aKPHIIOBOM KUCIOTHI KaK
HeIpeaeIbHON, OCH30MHOM KHUCIOTHI KaK apOMaTHYECKON ).

Bomnpocs! 11st mpoBefieHrst yCTHOTO (PPOHTAIBHOTO M MHAMBHIYaJIbHOTO onpoca. OIeHKa JOKIa10B 110
teme: «Cunternyeckue moromue cpeactsa (CMC): 10CTOMHCTBA U HEIOCTATKI.

3anamueNe34 (2 uaca). Ciaoxubie 3pupbl u kupbl. [lonydeHue CI0XKHBIX 3(QUPOB peakmueit
srepuduranuu. CroxHsle 3UpHl B IpUpOJe, UX 3HaueHue. [IpuMeHeHne coXHbIX 3QUpPOB Ha OCHOBE
CBOMCTB.

XKupsr kak cnoxueie 3¢upsl. Kinaccuduxanus >xupoB. XUMHUYECKHE CBOMCTBA >KUPOB: THIPOIHU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne xupoB Ha ocHOBE cBoicTB. Mbiia. [InenkooOpasyrommue
Maciia. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTE-TUUYECKUE MOIOILIKE CPECTBA.
YrieBoabl. YrineBoabl, MX KiaccupuKalua: MOHocaxapuisl (TIOK03a, (PpPyKTO3a), AUcCaXapuibl
(caxapo3sa) u mojucaxapuibl (Kpaxmall U IEeJUII0JI03a).

['mroko03a — BEEeCTBO ¢ JBOMCTBEHHON (DyHKIMEH — adbAeTHAOCIUPT. XUMUYECKUE CBOMCTBA TITFOKO3bI:
OKHCIICHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBIICHHE B COpOUT, ciupToBOE Opoxkenue. [IpumeHenue
TJIFOKO3bl Ha OCHOBE CBOMCTB. MOJOYHOKHCIIOE OpOXKEHHE TIIOKO3bl. KHCIOMONOYHBIE MPOIYKTHI.
CutocoBanue kopmoB. HutpoBanue nemntono3sl. [lupokcunu.

3HaveHME YIJIEBOJIOB B KMBOW MPUPOJE U )KU3HU yesoBeka. [loHaTHe 0 peakuusax MOJIUKOHICHCALUH U
TUIPOJIN3a HA IIPUMEPE B3aUMOIIPEBPAILEHUI: TIII0KO03a - oJUcCaxapu.

Bormpocs! 1151 mpoBeeHns yCTHOTO ()POHTATBHOTO U MHAWBUIyaIbHOTO Onpoca. TecToBbIi KOHTPOJIb.

3anamue Ne35-37 (6 uacos). JladopartopHasi padora Ne9. «V3yueHue CBOWCTB CIIHPTOBY.
PacTBOpeHue ruieprHa B BoJie U B3auMoieicTre ¢ ruapokcugom mean(ll).

JlabopaTopnas padora Nel0. «/3y4yeHne cBOINCTB YKCYCHOM KMCIOTB». CBONWCTBA YKCYCHOM KHCIIOTHI,
o0111e co CBOWCTBaMU MUHEPATIBHBIX KUCIIOT.

JlabopaTopnas paGora Nell. «/3yueHne CBOMCTB )KUPOB U YIIIeBOAOB». Jl0Ka3aTeabCTBO
HENpeeIbHOI0 XapaKkTepa KUAKOro kupa. BzaumoaeiicTBie ritoKo3bl U caxapo3bl ¢ THIPOKCHIOM
menu(ll). KauectBeHHas peakiys Ha Kpaxmall.

[TpoBepka u oreHKa 110 J1abopatopHbIM padoTtam Ne9-11.

Tema2.4. AzoTconep:xkamue opranndeckue coeqnnenus. [oaumepnl

3anamueNe38 (2 uaca). Amunbl. [lonsatre 00 amunax. AnupaTHyeckue aMUHBI, UX KJIACCUPHUKAIUSI U
HOMEHKJaTypa. AHWJIMH, KaKk OpraHudeckoe ocHoBaHue. [losyueHue aHWIMHA M3 HUTPOOEH30IA.
[IpumMeHeHre aHIITMHA HA OCHOBE CBOWCTB.

AMMHOKHUCJI0TBI. AMMHOKHUCIIOTHI Kak aM(oTepHble 11 (yHKIIMOHATbHbIE OPraHUYECKHE COSTUHEHNUS.
XUMHUYECKHE CBOHCTBa aMUHOKHCIIOT: B3aUMOJICHCTBUE CO MIEI0YaMH, KHCIOTaMH U IPYT C APYTOM
(peaxuust monuKoHeHcauun). Ilentuanas cBsA3b U nonmunenTusl. [[puMeHeHne aMUHOKHUCIOT Ha OCHOBE
CBOWCTB. AMWHOKANpPOHOBas KHcIoTa. KarmpoH Kak mpeacTaBUTeNb MOJIMaMHIHBIX BOJIOKOH.

Bomnpocs! 1151 mpoBeieHrst yCTHOTO (PPOHTAIBHOTO M MHIAMBHIyaJIbHOTO onpoca. TecToBbIi KOHTPOIb.

3anamue Ne39 (2 uaca). Beaxn. [lepBudHas, BTOpUYHasl, TPETHYHAS CTPYKTYPBI OSITKOB. XUMHYECKUE
CBOICTBa OENKOB: TOpEHHWE, NeHATypallus, THIPOJIU3, IIBETHbIE peakuuu. buomormdyeckue (QyHKIUH
6enkoB. Vcnionp3oBaHue ruAposn3a OeIKOB B IPOMBIIIIEHHOCTH.

IMoaumepsl. benku u nonwcaxapuabl Kak OuomosuMepsl. [1oOMMBUHIIIXIIOPH, MTOTUTETPAQTOPITHIICH
(Tedpmon).
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Ilnactmacebl.  [lonmydeHne  TOIMMEpPOB  peaklUEe  MOJMMEPU3AIMU W MOJUKOHACHCAILIHH.
TepmoracTuyHbIe u TEPMOPEAKTUBHBIE MJ1aCTMACCHhI. [IpencraBurenu JIaCTMACC.
®enonodopmanbaeruHbie MI1acTMACCHI.

BoJiokHa, ux kiaaccupukanus. [lonyuenve BojaokoH. OTieabHbIE PEACTABUTEIN XUMUYECKUX
BosIoKOH. Llemnynous. [IpomMblineHHOE TPOU3BOJACTBO XMMHUECKUX BOJIOKOH.

Bonpocs! 11st mpoBeieHnst yCTHOTO (PPOHTAIBHOTO M MHAMBHUYAJIBHOTO Onpoca. TecToBbIil KOHTPOJIb.
3anamue No40 (2 uaca). Jlagoparopuasi padora Nel2. «3ydyenue cBOICTB OeKOBY». PacTBopeHue
6enkoB B Boge. OOHapysxkeHue OEIKOB B MOJIOKE U B MACHOM OynboHe. JleHaTypanus pactBopa Oenka
KypPHHOTO S CIIUPTOM, PACTBOPAMHU COJIEH TSHKEINIbIX METAIIJIOB U IIPU HarPEBaHUU.

[TpoBepka u oreHka 1o 1adoparoproi padore Ne 12.

3anamue Ne 41 (2 uaca). llpakTudeckas padora Ne3. PemieHne sKkCiepUMEHTAIbHBIX 3a/1a4 Ha
UICHTH(UKAIMIO OPraHWYEeCKUX coelmHeHni. Pacrio3HaBanme mactMace 1 BOJIOKOH.

[IpoBepka oTueTOB MO NpaKkTUUecKoii padote Ne 3.

3anamue Ne42 (1 uac). Konmponvnas paboma no memam 2.1-2.4,
[TpoBepka u OlleHKa KOHTPOJILHOU Pa0OTHI.
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Pacnpeue.ﬂenne THUIIOB KOHTPOJIBHbIX 3aJaHHUH 10 JIEMEeHTAM 3HAHUH U yMeHI/Iﬁ

Tabmuua 3

Conepmaﬂue Tun KOHTPOJBHOI'0 3aJaHUS
.1 1.2 1.3 m4 5 6 M1 M2 1 .2 1.3
Brenenne. Hayunbie MeToAbI MO3HAHUS
BEIISCTB ¥ XMMUYCCKHUX SIBICHUH. Poib
SKCIEPUMEHTA U TEOPUH B XUMUHU.
MoaenupoBaHre XUMUYECKUX MPOLIECCOB. v v y v v
3HayeHUE XUMUU IIPU OCBOCHUM
cnenuanbHocTeil CIIO TexHuueckoro
npoduiist mpodeCCHOHATHLHOTO 00pa30BaHUsI.
Tema 1.1. O0miast 1 HEOpraHuvecKasi XUMUs P3, 11 y P3 P3 A v P3 v y P31 P31
Tema 1.2. Ilepuoanyeckuii 3aK0H U
[Tepuoanueckas cucTeMa XMMHUYECKUX TIp Nel
’ V.A JIpNel,J{ bi| JIpNel, J{ JIpNel A LYy A LYy
aneMmeHTOB JI.11. MeHnaeneeBa u cTpoeHue A
aroMma
Tema 1.3 CtpoeHue BeriecTa ¢ ¢ JIpNe2 TIpNe2 JIpNe2 TIpNe2 C ¢ v C
Tema 1.4 Bona. PacTtBophl 1
A p C v TipNel H%Ng TpNel v TpNel C C C C
AIIEKTPOJUTHYECKAS] TUCCOIUAIIUS
Tema 1.5 Knaccudukanus HeopraHmuecKux
o o C JIpNe3 JIpNe3 C JIpNe3 C JIpNe3 C JIpNe3 JIpNe3 C
COEJIMHEHUI U X CBOKMCTBA
Tema 1.6 Xumudeckue peakiun C JIpNed JIpNed y JIpNe4 y JIpNed C C JIpNed C
Tema 1.7 MeTtasuisl ¥ HEMETAILIBI C,TpNe2 | ClipNe2 | TIpNe2 HI’SNQ MpNe2 | JIpNes, TipNe2 %%%52 C JpNes, C | JIphes TIpNes
Tema 2.1 OCHOBHBIE NOHATUS OPraHUYECKOU
v,
XMMHM M TEOpHUSA CTPOCHHUS OPraHHuYCCKHUX y TpNeg, K | P60 K| T K T JpNe6, K JIpMNe6, K Y, K Y, JipNe6 T JpNe6, K
COEIMHEHUI
Tema 2.2. YTeBoI0OpOJBI M UX TIPUPOTHBIE TpNe7, | TpNe?, | N7, | g | N7, | JIpNe?, JIpNes, | JTpNe7, | JIpNe7, | JIpNe, TIpNe, TIpNe,
HUCTOYHUKHA JIpNe8 JIpNe8, K | JIpNe8, K ’ JIpNe8 K JIpNe8, K | JIpNe8, K JIpNe8 JIpNe8 JIpNe8, K
Tema 2.3 Kucnopoaconepkamue | japns,10 | Jipheo,10 | JpNeo,10 TIpNe9, 10 TIpNe9, 10 TIpNe9,10
111 11 LK 1K T,K 11 T,K, @ A1, 1, T, K 1 T, A T, K
OpraHUYEeCKUEe COCANHEHUS ; AT , ' K ;
Tema 2.4 A3soTconmepkamiye OpraHUYECKHE TpNel2
JIpNel2, JIpNel2, JIpNel2, JIpNel2, JIpNel2, ITpNe3 JIpNel2, P JIpNel2, JIpNel2,
coenunenus. ITomumepsl MpNe3 | TpNe3, K | TipMe3, K | T X | Tiphes LK TpNe3 K prgﬁ’ TIpNe3 T TIpNe3, K

V-yctsiii otBeT; K-KOHTpOIBHAS padoTa; /] -noknan;C- cooduenus ;IIp-mpakTudeckas

paborta; P3-pacuernas 3amaya;T- TectupoBanue;JIp- maboparopHas padoTta.
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3. OueHka ocBOeHMSI Y4eOHOM JUCUMILIIHHBI
3.1. @opmobt u MemoOovl OUEHUBAHUSA

[IpenMeTom OIIEHKHU CITy>KaT JTUYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIC PE3YJIbTATHI
yuebHoi aucuumiauHel OY/[.09 «Xumus», NpesycMOTpEHHblE NPUMEPHOW IporpaMMmoi
y4eOHON JUCIUIUIMHBI «XUMHs», pekoMeHaoBaHHOH @OI'AY «DOUPO» mia peanusanuu
OCHOBHOMH MpogeccruoHanbHON 00pa3oBarenbHOil mporpamMbl CITO Ha 6a3ze 0CHOBHOTO 00IEro
00pa3zoBaHMs ¢ MMOJTyYEeHHUEM cpeHero oomero oopazoanus (mportokon Ne 3 ot 2 lurons 2015 r.
Peructpanumonssiit Homep penensuu 385 ot 23 urons 2015 r.

[IpoBepka u OLIEHKa JOCTHIXKEHHUS JIMYHOCTHBIX, METalpeIMETHBIX U MPEAMETHBIX
PEe3yJIbTATOB CTYIEHTAMH SIBIISICTCS BaXKHBIM CTPYKTYPHBIM KOMIIOHEHTOM IIpoLiecca 00ydeHUs U
B COOTBETCTBMM C NPUHLUIIAMU CHCTEMaTHYHOCTH, IOCIEIOBATEILHOCTH M MPOYHOCTH
O00y4YeHHsI OCYILECTBIIIETCS B TEUEHHE BCEro Iepuojaa OOydeHHus. DTUM 0O0yCIIaBIMBAIOTCS
paziau4dHble POPMBI U METOBI KOHTPOJISL.

OcHoBHbIMU U3 HUX AGNAIOMCS Cledyioujue:

a) OINepaTHBHBIA KOHTPOJL W OICHKA 3HAHWIA, IMPOBOJUMAS B XOJIC IMOBCEAHCBHBIX yUCOHBIX
3aHSATHUI;

0) UTOTOBBIN KOHTPOJIb 3HAHUH, T.€. OLICHKA YCIIEBAEMOCTH yYaIIUXCs 10 OKOHYaHUM U3YUYEHUS
Kypca JUCLUIUIUHBI « XUMUS»;

IIpy mpoBepke M OLICHKE KayecTBa YCIIEBAEMOCTU BBISBIISIETCS: KAaK PELIAIOTCS OCHOBHBIC
3aJaun 00y4YeHHs, T.€. B KaKOi Mepe CTyAEHThI OBIaICBAIOT 3HAHUSMU, YMEHUSIMU U HaBBIKAMU,
MHPOBO33PEHYECKHUMH U HPABCTBEHHO-ICTETHUYECKUMU UJIESIMHU, & TAKXKE CIIOCOOAMH TBOPUYECKON
JaesaTenbHOCTH. CyIlIeCTBEHHOE 3HAYEHUE HMMEET TaKK€ TO, KaK OTHOCUTCS TOT WM HWHOM
oOyJaromuiicss K 00y4eHHI0, paboTaeT JIh OH C HEOOXOAMMBIM HAIPSHKEHUEM TIOCTOSTHHO WJTH JKe
peiBKamMu U T.A4. Bce 310 00ycrnoBnuBaeT HEOOXOOUMOCTh MPUMEHEHHUS BCEH COBOKYMHOCTHU
METOJIOB MPOBEPKU U OLEHKU 3HAHUMU.

IloBcenHeBHOE HAO/I0IEHHE 32 Y4eOHOI paboToii o0yuarouuxcsi

OTOT METOJl MO3BOJISIET COCTAaBUTh MPEJICTABICHUE O TOM, KaK BeAyT ceOs oOyuaromuecs Ha
3aHATHSIX, KAK OHU BOCIIPUHUMAIOT M OCMBICIMBAIOT N3Y4aeMbIil MaTepuall, Kakas y HUX I1aMAThb,
B Kakod Mepe OHM HpOSBISIOT COOOPa3UTENbHOCTh M CaMOCTOSTENbHOCTh NpPU BBIpaOOTKE
NPAaKTUYECKUX YMEHHUH U HaBBIKOB, KAKOBBI X yUeOHbIE CKIIOHHOCTH, HHTEPECHI U CIIOCOOHOCTH.
Ecin mo BceM 3THM BOIIpOcaM HaKaIlJIMBAeTCsl OCTAaTOYHOE KOJIUYECTBO HAOIIOJEHHM, 3TO
MO3BOJIIET IMpenojaBaTento 0ojiee OOBEKTUBHO MOAXOAUTH K TPOBEPKE U OIEHKE 3HAHUUI
CTYJCHTOB, a TaK)X€ CBOEBPEMEHHO NPUHUMATh HEOOXOJIMMBbIE Mephl Ul MpPeayNpeKAeHUs
HEYCIIEBAEMOCTH.

YcTHBII 0NIPOC — MHAMBUAYAJIBHBIH M (DPOHTAJIBHBIN

OTOT MeTOJa SBIIAETCS HaumOoJee paclpOCTpAaHEHHBIM IIPH TMPOBEPKE M OICHKE 3HAHWH.
CyIIHOCTBH 3TOTO METOJa 3aKII0YaeTcss B TOM, YTO MperoaaBaresb 3aJaeT CTyJIeHTaM BOMPOCHI
Mo COACPIKAHUTIO M3YUCHHOI'O MaTcpuaia u no6y>K11aeT HUX K OTBE€TaM, BBIABIAA TaAKUM 06pa30M
KaueCTBO WM TOJHOTY €ro yCBOeHHUA. [[0CKONBbKY YCTHBIM OMPOC SBISETCS BOMPOCHO-OTBETHBIM
CrocoOOM TMPOBEPKH 3HAHWK OOYYaIoOIIMXCS, €ro eIle HWHOTJA Ha3bIBalOT Oecemoil uiu
cobeceIo0BaHUEM.

[Ipm ycTHOM ompoce TpernoaaBarelb pacwICHSICT HW3ydaeMblii MaTepual Ha OT/CIbHBIC
CMBICTIOBBIE €IMHHUIIBI (YaCTH) U MO KaXAOW U3 HUX 3a/laeT CTyJAeHTaMm BoIpockl. Ho MOXHO
npeaiaratb O6y‘-IaIOHH/IMC$I BOCIIPOU3BOJUTH TY WM MHYIO U3YYCHHYIO TEMY IMOJTHOCTBIO C TEM,
4TOOBl OHM MOTJIM TIOKa3aTh OCMBICIEHHOCTh, TTyOMHY M MPOYHOCTHh YCBOEHHBIX 3HAHUM, a
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TaK)kKe MX BHYTPEHHIOIO JIOTUKY. [Io MHOTHM mpeaMeTaM yCTHBIN ompoc (becena) coderaercs ¢
BBINOJIHEHUEM CTYJCHTaMH YCTHBIX M THCBMEHHBIX yNpakHeHUH. bynyun sdexkTuBHBIM 1
CaMbIM PacIpOCTPAHEHHBIM METOJIOM MNPOBEPKHM M OLIGHKH 3HAHUN OOYyYarolIMXCs, YCTHBII
ormpoc uMeeT HemoueThl. C ero MOMOIIBI0 Ha YPOKE MOXHO MPOBEPHUTH 3HaHUS HE Oonee 3-4
ctyaeHToB. [loaToMy Ha nmpakTUKe IPUMEHSIOTCS pa3IMyHble MOJIU(UKAIIMK ITOTO METOJA U, B
4aCTHOCTH, (DPOHTAILHBINA M YIUIOTHEHHBIN OIPOC.

CymHocTh (pPOHTANBHOTO ONpOCa COCTOMT B TOM, YTO TPENOAaBaTelb pacujeHSET
U3y4aeMblil MaTepuai Ha CPaBHUTEIHLHO MEJKHE YacTH C T€M, YTOOBI TaKUM IyTEM MPOBEPUTH
3HaHus Oousbliero yucia odywarommxcs. [Ipu QpoHTambHOM, €ro Takke Ha3bIBAIOT OETJIBIM,
ONpoce HE BCErja JIErKO BBICTABJIATh OOYYAIOIIMMCS OLICHKH, TaK KaK OTBET Ha 1-2 MeIKHuX
BOIpOCa HE JaeT BO3MOXKHOCTU OIpPENIEIUTh HU 00beMa, HU TIIyOUHBI YCBOCHHS IMPONAEHHOTO
MaTepuaia.

CyImHOCTh YIUIOTHEHHOI'O OINpOca 3aKJII0YaeTcsi B TOM, YTO IMpENnojaBaTellb BbI3bIBACT
OJIHOTO CTYJEHTa JUIsl YCTHOIO OTBETa, a YETBIPEM-IISITH CTYyAEHTaM IpejularaeT Jaarh
NUCbMEHHBIE  OTBEThl HAa  BOINPOCHI, TOATOTOBJIEHHBIE  3apaHee Ha  OTAEIbHBIX
JUCTKaX(KapTOUYKax). YIUIOTHEHHBIM 3TOT OMNPOC HA3bIBAETCA IOTOMY, YTO IMpEnojaBaTelib
BMECTO BBICIYLIMBAHUSl YCTHBIX OTBETOB IpOCMaTpuBaeT (IIPOBEPSIET) MHCbMEHHBIE OTBETHI
00y4arolUXCcsl U BBICTABIISIET 32 HUX OLICHKH, HECKOJIBKO "YIUIOTHSA", T.€. SKOHOMsSI BpeMsl Ha
MIPOBEPKY 3HAHUI, YMEHHI U HABBIKOB.

IIpoBepka caMoOCTOATENBLHBIX PA0OT yUaAIIUXCSH

JUis 1poBEpKM M OLEHKHU YCIIEBAEMOCTH CTYAEHTOB OCYILECTBISETCS IPOBEPKA
BBIMIOJTHEHUSI MMM CaMOCTOSITENIbHOM BHEAayJMTOPHOW paboThl (Mpe3eHTaluuH, JJOKJIajbl,
KOHCIIEKTbI, OTYETHI 110 MPAKTHYECKUM U J1a00paTopHbIM paboTaM, coobiieHus). OHa no3BojseT
NPENoJIaBaTel0 M3y4yaTh OTHOUICHHWE CTYIEHTOB K Y4eOHOH paboTe, KadyecTBO YCBOCHUS
U3y4aeMoro MaTepualla, HaJlliuue MpoOesioB B 3HAHUSX, a TAKXKe CTENEHb CaMOCTOSATEIbLHOCTH
IIPY BBIIIOJIHEHUHM CAMOCTOSATEIbHON PaOOTHI.

HUToroBbiii KOHTPOJIb
[IpoBomuTCS MO OKOHYaHMM M3Y4YEHHMs] Kypca JUCHUIUIMHBI «XuMUs» B ¢opme
muGdepeHIIMPOBAHHOTO 3a4€Ta.

HuddepenurpoBanHblil 3auéT BKIOYaeT B ce0s 24 TECTOBBIX 3aJjaHUS, OJHO U3 KOTOPBIX
IPaKTHYECKOE 3aJjaHKe- pacyeTHas 3a1a4a. Bpemst BolnosiHeHUs: - 45 MUHYT
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