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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI SBISIETCS (POPMHUPOBAHKE OOIIETIPOPECCHOHANBHBIX KOMIICTEHIINH 110 PEIICHUIO
UHKEHEPHBIX 33/1a4 B IPO(eCcCHOHATBHON IEATENbHOCTH C UCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HayK HAa OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYXKAIOLIETr0 MUpa B UX €AUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTAIBEHOTO 00pa30BaHUs, CIIOCOOCTBYIOLIETO AaJbHEHIIEMY Pa3BUTHIO THUHOCTH;

1.4]- I/IsyquI/Ie XHMHYCCKUX SIBJICHHI M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHHUE 3AaKOHOB B BaKHCHUIIIMX
MPAKTUYCCKUX MPUITIOKCHUAX

1.5 |- BrIpabotka y 00ydaromuxcst IPHEMOB U HaBBIKOB PEIICHNS KOHKPETHBIX 3a/1ad U3 Pa3HBIX 00JIacTel XUMHH,
MOMOT'AIOIUX UM B JaIbHEHILIeM peniaTh NpodecCHOHaIbHBIEC 33/1a4H;

1.6 | - O3HaKOMIIEHHE 0OYJaOIIMXCS C COBPEMEHHON HAayJHOI! almapaTypoi U BEIPadOTKa y 00YJarONIHXCs Ha9aaIbHBIX
HaBBIKOB ITPOBE/ICHNUS SKCIIEPUMEHTAIIBHBIX UCCIICIOBaHHM.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0.15

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4d B IPO(ECCHOHANBHOIT JeATeIbHOCTH C UCTIONh30BAHHEM METO0B €CTECTBEHHBIX
HayK, MaTeMaTHYEeCKOr0 aHaJIN3a U MOZIEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBCHHBIX HAYK AJISI PEIICHHS IPeIMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOBI TEOPETUUECKOrO M HKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS OOBEKTOB, MTPOLIECCOB,
SIBIICHUI1; IPOBOJUT SKCIICPUMEHTHI 10 33IaHHOM METOJIMKE U aHATM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE TIOHATHSA M 3aKOHBI XMMUH U UX POJIb B PEIICHUHU MIPEAMETHO-TIPOQUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO HCCIESIOBAHUS XUMHUIECKUX OOBEKTOB, IPOLIECCOB U SBICHUH, METOIHKY
IPOBEJCHHS 1 00paOOTKM Pe3yIbTaTOB XMMHYECKOT0 SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE HOHATHS U 3aKOHBI XUMHU JUIS PEIICHUS TPEAMETHO-TIPOQHUIBHBIX 337134,

3.2.2 | mpUMEHATh METOABI TEOPETHIECKOT0 M AKCIIEPIMEHTAIBEHOTO FCCIIEA0BAHIS XUMUIECKUX 00BEKTOB, IPOIECCOB
SIBTICHUH, IPOBOAUTH XUMHUIECKUE IKCIICPUMEHTSHI [0 3aJaHHOI METOHKE H 00padaThIBaTh UX PE3yNIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX IIOHATHH M 3aKOHOB XMMHH JJIS PEIICHHS IPEAMETHO-ITPO(QMIBHBIX 3a/1a4;

3.3.2 | HaBBIKAaMH TTPUMEHEHHUST METOJIOB TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS XUMHUECKIX 00 BEKTOB,
MIPOLIECCOB U SBJICHUH, HABBIKAMU MPOBEACHUSI XUMHUECKHUX SKCIIEPUMEHTOB 110 331aHHON METOANKE ¥ HaBBIKAMU
00paboTKK UX pe3yabTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3aesioB U TeM /BU 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHSA U 3aKOHBI XUMHH

1.1 OnpeneneHre SKBUBAJICHTAa W DKBUBAJICHTHONW MaCChl METajlIa 1Mo 3 2
Bomopoxny /J1a6/
1.2 Pacuet MONSIpPHBIX Macc 3KBHUBAJICHTA MPOCTHIX BEUIECTB U CIIOKHBIX 3 2

coenHeHNH. 3aKkoH SkBuBaseHTOB /I1p/

Paznen 2. OcHOBBI XMMH4Y€CKOIl TEPMOIMHAMHKHU

2.1 Onpenenenue TEIUIOBBIX APPEKTOB XUMUUIECKUX peakuuii /J1ab/ 3 2

2.2 PacueT n3MeHEeHHS SHTANBITUH, SHTPOIMH ¥ dHeprun [ HOOCca XUMUIECKUX 3 2
peaKIIuii, HalpaBJIeHHOCTh XUMHIECKHX nponeccos. /I1p/

Pasznen 3. OcHOBbI XUMHYECKOi KHHETHUKH

3.1 CKOpOCTh XMMHUYECKUX peakiinii. Xumudueckoe paBHoBecue /J1ab/ 3 2

32 PacueT 3aBUCUMOCTH CKOPOCTH peakLMii OT KOHLIEHTPALUi PErupyroIuX 3 2
BELIECTB U TeMIIepaTypsl. PacueT KOHCTaHThI paBHOBECUS peakuuid. [IpuHnun
cMeleHus XxuMuaeckoro pasHoBecus Jle Ilarense /TIp/




Paznen 4. Hepnounqecmm CHCTEMA U CUCTEMATHKA 3JICMCHTOB. CTpoeHne
aToma. OCHOBHbBIE XapPAKTCPUCTUKH IJICMECHTOB.

4.1

DnekTpoHHbIE POPMYIIBI U HIEKTPOHHBIE CXEMbI aTOMOB. I3MeHeHHe CBOHCTB
2JIEMEHTOB IT0 TIEpUOAaM U rpyrnmnaM cucteMbl Menaeneesa /I1p/

Pasnea 5. Xumnueckasi CBSI3b M CTPOEHUE MOJIEKYJT

5.1

DIeKTPOHHOTOYEYHBIE U CTPYKTYPHBIE POPMYITBI MOJIEKYII. JIUIoNbHbIE
MOMEHTBI Moneky /TTp/

Paznen 6. PacTBopnl

6.1

OnpeneneHre KOHIIEHTPAIIUH PacTBOPA.
DrekTponuTHYeCcKas Auccolranus. Peakin noHHoro oomena /J1a6/

6.2

Pacyer TemnepaTyp KUNEHUS U 3aMep3aHHs, OCMOTHYECKOTO JaBICHUS
pactBopoB. IIpou3BeaeHne pacTBOPUMOCTU M KOHCTaHThI JUCCOLUALUN
3JIEKTPONIUTOB. PacueT KOHCTaHT TUAPOIN3a CONEU U BOLOPOAHOIO
nokazarens /[1p/

Paznen 7. OKHCIHTEILHO-BOCCTAHOBHTEIbHBIE nmpoueccobl

7.1

OKHUCITUTETFHO-BOCCTAHOBHUTENBbHBIE peakiun /J1ab/

Paznen 8. 3J1eKTp0ngn'1ec1me CUCTEMBI.

8.1

lanbBaHUYIECKHE IIEMEHTHI
Onexrponus /J1ad/

8.2

Pacder 31¢c XUMHYIECKUX W KOHIIEHTPALMOHHBIX TaTbBAHHYIECKUX 3JIEMCHTOB.
3axons! dapagest 11 npouecco anekrponusa /I1p/

Paznen 9. Koppo3us merasioB

9.1

Pacger 3ammTHOrO 1EHCTBIS OKCHIHBIX IJICHOK, PACYeT KOPPO3NOHHON
croiikoctr Metamuios /T1p/

9.2

Kopposus metanioB u 6ops6a ¢ et /J1ad/

Pa3nen 10. CamocTosiTesibHasi padoTa

10.1

IMoxaroroBka k mpakTHUeCKUM 3aHsATHsIM /Cp/

16

10.2

IToaroroBka Kk 1abopaTopHbIM padbotam /Cp/

15

Pa3nen 11. KonutakTHas padoTa Ha aTTeCTALMIO

3auer /KD/

0,25

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEpPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAIMH 00yJaloIMXCsl IPUBEICHB! B MPIUIOKEHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO JAUCHUIUTHHE (MOIYIIO), BHIBI 3aaHUH, KDUTEPUH UX OLICHUBAHHUS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIIETO KOHTPOIS pa3padaTHIBAOTCS MPENOoAaBaTeNIeM JUCIUIUINHEI C YISTOM €€ CIICIIA(DUKY 1

JIOBOAATCS 0 CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

OUOC.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBIISIETCS MpenojaBaTeieM AUCUUIUIMHBI (MOIYIs) B paMKaX KOHTaKTHOU
paboThI U CaMOCTOSTENHLHOM PaboThl 0Oydaromuxcs. st GUKCHpPOBaHUSI PE3YIIbTATOB TEKYIIErO KOHTPOJIST MOXKET HCIIONTB30BAThCS

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJISA)

6.1. Pexomenayemas qutTeparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, TOJ1

JI1.1 | H. B. KopoBun OO0mast XUMHUsL: yIeOHHK 711 TEXH. BYy30B M.:
Bericm.
k., ,

2005

6.1.2. Jlono,iHUTE IbHAS JIUTEPATYpPa

ABTOpEI, COCTaBUTEIH 3arnasue W3pnatensc Ou. axpec
TBO, TOX
JI2.1 [H.JL I'mueka OOmas xuMus: yaeOHoe Imocodne I By30B M.:HnTer
paj-
[Ipecc, ,
2004,
2003
JI2.2 (I'mmaxka H. JI, 3amgaun U ynpakHeHUs 1o o0meit xumun: yued. mocodue st | M.:
PabunoBuua B. A., BY30B WnTterpan
Pyounoit X. M. -IIpecc,
2009

6.2 UndopmanyoHHbIe TEXHOJIOIHH, HCIIO/Ib3YyEeMble IIPU OCYILECTBJICHHH 00pa30BaTEJbHOIO IIPOIECCA 10 JUCHHILINHE
(Mony.Jio)

6.2.1 IlepeyeHb TMLEH3MOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecreyeHust

6.2.1.1 | MS OFFICE

6.2.2 Ilepeuyenn npogeccHoHAIBHBIX 023 JAHHBIX U UH()OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | KoncynpraHT 1uioc

6.2.2.2 | Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

7.1 | JlexiimoHHBIE ¥ Tab0OpaTOpHBIE pabOTHI TPOBOATCS B COOTBETCTBUY C PACIICaHUEM 3aHATHH B JTa0OpaTOpHsIX oomei
XHMMUH, BKITIOUAIONICH: CYIIHIBHBIN MKad, yCTPOHCTBO [UI OBICTPOTro MPOCYIIMBAHIS XUM. TIOCY/IBI, IITATHB
naboparopubiii (10 mT.), aKBagUCTUILIATOP, OUAUCTHILIATOP, OapomeTp, Bechl anekTpoHHble CASCUW620HV, koMIuiekT
¢dommuit, anmapar Kunma, mumummsoiasT™eTp pH-150M 1 B ydeOHO-HCCIEe0BATEIbCKON JTa00paTOPUH, BKITIOYAOIICH:
anmapat Kunma, 6apomerp, ouctmuisarop, Becsl HR 60, konbonarpesarens 11941000M, mumummBonsT™eTp pH-150M, neus
MydenbHas, Tepmodiok I19-4030, xpomarorpad "Xpomarek Kpuctan", anexrponeus CILIOJI. ITpu npoBeneHnu 3aHATHI
HCIOJIB3YETCS IPOEKTOP M IKPaH.

7.2 | JIns BBIIOTHEHUSI CAMOCTOSATENLHOM pabOThl HCIOIB3YeTCsl YNTANBHBIN 3271 OUOTUOTEKH C BBIXOIOM B IHTEpHET.

7.3 | Insa xpareHus 1abopaTopHOro 000pyI0BaHHS MIPEIYCMaTPUBACTCS CIICIL.IIOMEIIICHHE .




IIpunoxenne
K paboueii mporpaMMe AUCHUITIIUHBI

OIIEHOYHBIE MATEPUAJIBI AJI5S1 IPOMEXKYTOUYHOM ATTECTALIUU

MO JUCHUILIMHE (MOIY.TIO)

XumMus

Hamnpagyiienue noAroToBKM / CeUaibHOCTh
23.05.05 Cucrembl o0ecnneyeHs ABUKEHHUS MOE310B

(K00 u HaumeHosanue)

Hamnpasnennocts (mpoduis )/criernanu3anus
DJIeKTPOCHAGKeHHE JKeTe3HbIX T0POT

(Haumenosanue)




Conepxxanue

IlosicHuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIC 334aHUS WIIK HHBIE MaTepHUallbl Ul OLEHKH 3HAaHUH, YMEHU, HaBBIKOB U (WJIN)
OIIBITA ICATEILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIIHA.

Metoanyeckre MaTepHaibl, ONpPEeSIoNe IPoLUeaypy U KPUTEPUH OLIEHUBAHHS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH PH IPOBEACHUHU IIPOMEKYTOUHON aTTECTALUH.



o0ydeHus 1O
00pa3oBaTeNbHON MPOTPAMMBI.

1. llosicHuTEILHAA 3aNIUCKA

I_[em) HpOMC)KYTOLIHOfI aTTeCTallU — OUCHHUBAHUC IMPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YJIbTATOB

TUACIUATUIMHE,

O6€CH€‘II/IBaIOIJ_II/IX JOCTHXKCHUC

IUIAHUPYEMBIX  pe3yJbTaToB

OCBOCHHAA

@opMbl TPOMEXKYTOUHON arTecTauuu: sauem (3 cemecmp — ouHoe omoeneHue, 2 KypCc — 3A0YHOe

omoenenue).

IlepedeHp KOMITETCHITNH, (POPMHUPYEMBIX B IMPOIECCE OCBOCHUS TUCITUIIITNHBI

KO}I 1 HAMMCHOBAHWEC KOMIICTCHIIMH

KOIL HHAWKATOpa JOCTHXKCHUSA KOMIIECTCHI U

OIIK-1. Cioco0eH penath HHXEHEpPHBIE
3aJa4¥ B PO eCcCHOHATILHOM
JeATETBHOCTH C UCIIOIb30BaHHEM
METOJIOB €CTECTBCHHBIX HaYK,
MaTeMaTH4YECKOTO aHAIIN3a ’
MOZEIUPOBAHUS

OIIK-1.2. TlpuMeHsieT OCHOBHBIE MOHSTHSI U 3aKOHBI €CTECTBEHHBIX HAYK ISl

peaicHus Hpe,[[MeTHO-HpO(l)I/IJILHBIX 3aga4

OIIK-1.3. IIpuMeHseT ecTeCTBeHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCIIEPUMCHTAIBHOTO UCCIICAOBAHMS 00BEKTOB, MPOIECCOB, SIBICHHMA, IIPOBOAMUT
SKCIIEPUMEHTBI 110 3aJJaHHOW METOJIMKE U aHAJIU3UPYET PE3YJIbTaThl

Pe3synbTarsl 00yueHus Mo AUCUUILIIMHE, COOTHECEHHBIE C INIAHUPYEMBIMU
pe3yJbTaTaMu OCBOEHUS 00pa30BaTeIbHOM NMPOrpaMMbl

KOII 1 HAUMCHOBAHUE MHAUKATOPA
JOCTHKCHUSA KOMIICTCHIIMHN

Pe3yJILTaTLI 06yquI/m 0 JUCIHUIIIMHE

O11eHOYHEIE
MaTepHaIbI
(cemectp 3, kypc 2)

OIIK-1.2. IIpuMeHseT OCHOBHBIE IOHATHS
1 3aKOHBI €CTECTBEHHBIX HAYK JUIS
pELIeHHsI TPEAMETHO-IIPO(MIIBHBIX 3a/1a4

OOy4aronIuiicst 3HaCT:
OCHOBHBIC TIOHSTHS W 3aKOHBI XHMHH W WX pOJb B
pEIICHHH IPEIMETHO-TIPOPHIBHBIX 337134

Tecter m. 2.1.1

OOyuaronuiics ymeeT:
UCIIONB30BAaTh OCHOBHBIC ITOHATHUS M 3aKOHBI XUMHU IS
pelIeHUS TPeAMETHO-NIPOGHUIBHBIX 33124

Bamauus 1. 2.2.1

OO0y4atomntuiics BIajeer:
HaBbIKAaMH HpI/IMeHeHI/Iﬂ OCHOBHBIX HOHS[TI/II71 1 3aKOHOB
XUMUHN JJIA peIHCHI/IH HpeI[MeTHO-HpOd)I/IHI)HI)IX 3aga4

Bamanns 1. 2.3.1

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHBIE METOJIbI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIeN0BaHUA  OOBEKTOB,  IIPOLECCOB,
SIBJICHUH, TPOBOJIUT O3KCIHEPUMEHTHI MO
3aJaHHOH METOAMKE W  aHAIN3UpPYEeT
pE3yIbTATHI

OOy4aroLIHiiCs 3HACT:
METOJBl  TEOPETHYECKOr0 W IKCIEPUMEHTAIBLHOIO
UCCIIEIOBAHUS XUMHYECKUX OOBEKTOB, IMPOIECCOB U

Tector mm. 2.1.2

SIBIICHWM, METOAMKY TMpPOBEACHUS U  00paboTKU

PE3yJbTaTOB XUMUYECKOTO IKCTIEPUMEHTA

OO0yuaronuiics ymeer: 3ananus 1. 2.2.2
MPUMEHSITh METO/IbI TEOPETUYECKOTO u
SKCIICPUMECHTATBHOTO  HWCCIECIOBAHUS  XUMHUYECKHIX

OOBEKTOB, TPOIECCOB W  SBICHUH, IPOBOAMTH

XHUMHYECKHE DKCIIEPUMEHTHI 10 33JaHHONW METOJHMKE U
00pabaThIBaTh UX PE3YyJIBTATHI

OO0yyatomntuiics: BIajeer:

HABBIKAMH IPUMCHEHHS METOJOB TEOPETHYECKOrO U
3KCHepI/IMeHTaHI)HOFO HNCCIICOOBAHUS XUMHUYCCKUX
06’beKTOB, HpOHeCCOB nu HBJ’IeHHﬁ, HaBbIKAMHA HpOBe,Z[eHI/ISI
XHUMUAYECKHX IKCIICPUMEHTOB 10 33JJaHHOW METOIUKE U
HaBbIKaMHU 00pPa0OTKHU UX Pe3yJIbTaTOB

Bamanns . 2.3.2

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIEAYIOMUX GopMm:

1) cobecenoBanue;

2) BemonHenue 3ananuit B OMOC YHuBepcurera.



2. Tunosbie! KOHTPOJILHbIE 32JAHUSA HJIH MHbIE MATEPHAJIBI Uil OLEHKH 3HAHMIA, YMEeHMIi,
HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPAKTEPU3YIOIINX YPOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIIHi

2.1 TunoBble BONPOCHI (3a1aHUs1) JJIs1 OLEHKH 3HAHUI B KauecTBe 00pPa30BaTeILHOIO pe3yabTaTa

[IpoBepsieMblit 00pa30BaTENbHBIN pe3yIbTaT:

Kox n HanMeHOBaHMEe HHANKATOpA OO0pa3oBaTenbHBIN Pe3yIbTaT
JOCTIKEHUS] KOMIETCHITHH

OIIK-1.2. Ilpumensier ocHoBHbIC | OOyJaroUTHiica 3HAET:

HOHATHSA U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC OHATHS U 3aKOHBI XMMHUH U UX POJIb B PELICHUH NPEIMETHO-IPO(IBHBIX 3a1a4
HayK Uil peLIeHUs IPEeAMETHO-
npoGbHIBHBIX 33124

2.1.1. IlpuMepsbI TECTOBBIX 3aJaHUIT

1. Temmora 06pa3oBaHMs BEIIECTBA — 3TO
a) TemIoTa 00pa3oBaHus | MOJIsSI JAHHOTO BEILECTBA U3 aTOMOB B BaKyyMe;
b) TtemnoBoii 3¢hdeKT peakuy 0OpazoBaHus | MOJIS JaHHOTO BELIECTBA M3 IMIPOCTHIX BEIIECTB;
C) CyMMa 3Hepruidl BceX XMMHUYECKUX CBA3EH, BXOSAIINX B COCTaB MOJIEKYJIBI JAHHOTO BEIIECTBA;
d) TtemnoBoit 3 ekt peaknym paznoxeHus: 1 MO JAHHOTO CJIOKHOTO COCMHEHHsSI Ha MIPOCTHIE BEIIECTBA;
€) TemIoBOM 3P PEKT peaKkuuy NP MOCTOSHHOM JIaBICHUU

2. ®dopMmynupoBKa CIEACTBUS M3 3aKOHA ['ecca mis pacuera uU3MEHeHHs SHeprum [ nOOca XUMHUECKUX
peaxiuii 3ByYuT CISAYIONIHM

a) W3MeHeHue SHeprun [ mO0ca peakiuy paBHO Pa3HOCTH TEIUIOT 00PA30BaHUS M SHTPONHN YYACTHUKOB JAHHOU
peaKIuy, YMHOKCHHBIX Ha KO3 (UIIUEHTHI, CTOSIIKE MePe]T BEIIECTBAMU B YPABHECHUU PEAKIIUM;

b) wusmeHenue sHepruu ['MOOCa peakiuy paBHO pa3HOCTH dHepruit [ m66ca 00pa3oBaHUs KOHEUHBIX H UCXOIHBIX
BCIICCTB — YYAaCTHUKOB JAHHOM peakiuu, ACJICHHOW Ha Pa3sHOCTh KOI(D(OHUIMEHTOB, CTOSIIUX MEpe
BEIICCTBAMU B YPaBHEHHU PEAKIIVH;

¢) wu3MeHeHHe dHepruu ['mb0ca peakiuu paBHO cymMme SHepruit ['mb0ca 0O0pa3oBaHKs KOHEYHBIX U MCXOJHBIX
BEIIECTB — YYACTHUKOB JJAHHOW PEaKIMU, YMHOXKEHHBIX Ha KOA(UIIMESHTHI, CTOSAIINE TIepe] BEIeCTBaMU B
YPaBHCHUU PEAKIINU;

d) wusmenenue sHepruu [ MOOCa peakiuu paBHO pa3HOCTH HEpruii ' mo0ca 0Opa3oBaHUsI KOHEYHBIX U MCXOTHBIX
BEIIECTB — YYACTHUKOB JIAHHOW PEaKIMU, YMHOXKCHHBIX Ha KOA(UIIUCHTHI, CTOSAIINE TIepe] BEIIECTBAMU B
YPaBHEHUU PEAKIINY;

e) ~wm3MmeHeHue dHepruu [ mobca peakuu paBHO pa3sHOCTH YHepruii [ m60ca 00pa3oBaHMs UCXOTHBIX U KOHEUHBIX
BEIIECTB — YYACTHUKOB JIAHHOW PEAKIIMU, YMHOXKCHHBIX Ha KOA(PQGUIIMCHTHI, CTOSAIIME TIepe] BEIIECTBAMU B
YPaBHCHUU PEaKInu

3. DHTaAIBNHEH CHUCTEMBI Ha3bIBACTCS:
a) TeruoBo 3P HEKT peakluu Ipy OCTOSTHHOM JIaBJICHUU;
b) cymma BHyTpeHHEH SHEPTHH U YHTPOIIUN CHCTEMBL,
¢) TeIIoBo 3P GEKT peakinu Py IOCTOSHHOM 00bEME CHCTEMBI;
d) pa3HOCTBH HTPOIUU CUCTEMBI U MPOU3BE/ICHUS JaBIICHHS Ha 00BbEM;
€) CyMMa BHYTPEHHEH SHEpPriUy CUCTEMbI M IPOU3BEICHUS JABICHUS HA 00BEM.

4. CnenctBue u3 3akoHa ['ecca ans pacueTa TEIUIOBBIX dPPEKTOB XUMUYECKUX peakuuil (GopMyupyeTcs
CIICAYIOIIUM 00pa3oM:

a) TemIoBoi d(PEKT peaKInu paBeH CyMMeE TETUTOBEIX () (PEKTOB OTACIBHBIX CTAIUN JAHHOW PEaKITHH;

b) TernoBoit 3(pdeKkT peakuuu paBeH PA3HOCTH TEILIOT OOpa30BaHHMS KOHEYHBIX M HCXOJHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW peaKUuH, ACICHHONW Ha Pa3sHOCTb KOA((HUIMEHTOB, CTOSIIMX Iepe] BElIeCTBAMU B
YPaBHCHUU PEAKIINN;

¢) TermioBoi 3Q(eKT peakiuy paBeH CyMME TEIUIOT 00pa30BaHMs KOHEYHBIX M HCXOIHBIX BEIIECTB — Y4aCTHUKOB
JAHHOW PeaklUH, YMHOXCHHBIX Ha KO (HUIUEHTHI, CTOSIINE TIepe]] BEUIECTBAMH B YPaBHEHHH PEaKLUH;

d) TeroBol >(PQEKT peakiMH PaBeH PAa3HOCTH TEIJIOT OOpPa30BAHUS KOHEYHBIX W HCXOJHBIX BEIICCTB —
YYACTHUKOB JIAHHOW peakliK, YMHOKEHHbBIX Ha KO3 (HIIMEHTHI, CTOSIINE TIepe)i BEIECTBAMY B YPaBHEHUH

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
Cpe/ICTBAa TOAJICkKAT aKTyaJH3alldk C YYETOM pa3BHTHs Hayku, o0pa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHUKH, TEXHOJOTHH W
conanbHol cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAaHEHUE COAEPKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00y4aronuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.



a)
b)
¢)
d)

peakuuy;

TETIOBOM 3((PEKT peakuy paBeH Pa3HOCTH TEIUIOT 00pa30BaHMsl KOHEUHBIX BEIIECTB — YYACTHUKOB JaHHOM
peaKkIMu W TEIJIOT CrOPaHUs HMCXOJHBIX BEHNICCTB — YYAaCTHUKOB JAaHHOW peakiMy, YMHOXKCHHBIX Ha
k03 pUIMEHTHI, cTOSIIME TIepel BEIIECTBAMU B YPABHEHUHU PEaKIINH

5. DHIOTEpMHUYECKOU SBIISICTCS PEAKITNs, IJIT KOTOPOH

S = const
G>0
H>0
H<0

6. CpoacTBo K JIEKTPOHY — 3TO:

JHEPrHs, KOTOopas 3aTPayrBaCTCs Ha MPUCOSAMHECHUE JICKTPOHA K aTOMY;

SHEprusi, KOTopas He0OX0UMa JUIS OTPBIBA AJIEKTPOHA OT aTOMa;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA OT/JaBaTh CBOM AJIEKTPOHBI COCCTHIM aTOMaM;
OHEPTHA, KOTOpasd BBIACIACTCA IPU IIPUCOCIUHECHUHN JJICKTPOHA K ATOMY

CBOWCTBO aToma JJaHHOTO DJIEMEHTA MIPUTATHUBATH K ce0e IJICKTPOHBI OT COCEJHUX aTOMOB.

7. Tlox OKHUCIUTENbHBIMU CBOMCTBAMH aTOMa IIOHUMAIOT:

CIIOCOOHOCTh aTOMa OTJaBaTh JICKTPOHBI;

SHEPTHI0, KOTOopas HeoOXoIuMa JUTsl OTPhIBA PIEKTPOHA OT aTOMA;

CBOICTBO aTOMa JJaHHOTO 3JIEMEHTA OT/AaBaTh CBOU AJIEKTPOHBI COCETHUM aTOMaM;
CITIOCOOHOCTH aTOMa IPUCOSAUHATH dJIEKTPOHBL;

CBOMCTBO aToMa JJaHHOTO DJIEMEHTA MIPUTATHBATH K ce0e IJICKTPOHBI OT COCETHUX aTOMOB.

8. Urto Ha3BIBAETCS AIIEKTPOOTPHUIIATEIHHOCTHIO?

SHEPrHs, KOTOopas 3aTPayrBacTCs Ha MPUCOSAMHECHUE SJICKTPOHA K aTOMY;

SHEPrusi, KOTOpas HeoOXOAUMA JUIS OTPBIBA JEKTPOHA OT aTOMA;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA OT/JaBaTh CBOM AJIEKTPOHBI COCETHAM aTOMaM;
OHEPTHA, KOTOpasd BBIACIACTCA IPU IIPUCOCIUHECHUH JJICKTPOHA K ATOMY,

CBOWCTBO aTOMa JaHHOTO 3JICMEHTA MPUTITUBATE K ce0e IIEKTPOHBI OT COCEHUX ATOMOB.

OIIK-1.3. Ilpumenser OOyJatomuiicst 3HaCT:

€CTeCTBCHHOHAYYHBIE METOMBI METOJIBI TEOPETHYECKOTO U 3KCHEPUMEHTAIBHOIO HCCIIEIOBAHNS XUMUUECKUX OOBEKTOB,
TEOPETUYECKOTO U IIPOLIECCOB U SBJICHUH, METOJMKY NPOBEIECHHS U OOpabOTKH pe3ysIbTaTOB XUMHUYECKOTO
IKCIIEPUMEHTAIBHOTO JKCIIEPUMEHTA

HCCIIETOBaHUS 0OBEKTOB,
MPOIIECCOB, SBJICHUHN, TPOBOIUT
JKCIICPUMEHTHI 0 33JJAHHOM
METOJHMKE U aHATH3HPYET

pE3YJIbTaThI
2.1.2. TIpuMepsl TECTOBBIX 3aJaHUH
1 MeraHon nonyyaeTcs B pe3yJIbTaTe peaKkiuu
CO(r) + 2H2(r) «»CH30H(x); AH0298 =—127,8x /I
a) BIpPAaBo;
b) BieBo;
C) BHadYaJe BIPaBO, 3aTE€M BJIEBO;
d) He Oyxmer cMemaThCsl.
2 Kak Hamo W3MEHUTH TaBIICHUE B CHCTEME, YTOOBI CKOPOCTh IIPOTEKAOIICH B HEH peaKITnu
2H,S(1) +30,(1) —2S0,(r) + 2H,0(1) yBenuuniace B 32 paza?
a) yMEHBIIUTH B 2 pasa ;
b) yBemmuuts B 6,4 pasa ;
C) yMEHbIIUTH B 32 paza ;
d) yBennuuts B 2 pasza.
3 Ilpu KUCIOTHO-OCHOBHOM THTpOBaHUU 50 MIT pacTBOpa MIeno4u uzpacxogosano 24 mi 0,5 M pactBopa cepHOU

kucaoThel. Ckobko 0,5 M cossiHOM KHCIOTHI MOTPEOOBAIOCH OBI JIST TOU K€ 1en?
24 ™M ;




b)
¢)

a)
b)
¢)
d)

a)
b)
¢)
d)

48 Mt
2.4 m;
12 M.

Jns xucnotHo-ocHoBHOTO TUTpoBanus 30 mi pactBopa KOH morpebosanocs 12 mu 0,05 H. pacTtBopa
KucoThl. OnpenenuTe NPOoLeHTHY0 KOHLIEHTPALUIO PacTBOPA ILEJI0UH.

0,11% ;

0,02% ;

0,125%;

0,7% .

[Torenuunan BoOOPOAHOTrO AieKTpona npu pH, paBHOM 5, cocTaBuser:
-0,295B

0,295 B

0,059 B

0,059 B}

D.J1.c. KOHIIGHTPALMOHHOTO TanbBanmueckoro nementa :Fe/FeCl3(3 u.)//FeCl3(0,001 M)/Fe paen
0,059 B

0.059 B

0,18 B

0,03B

7 Kakue peakiuy IpoTeKaroT Ipu padoTe KUCIOTHOro akkymyssatopa Pb/ H,SO4 /PbO,?
{~A: Pb0 —4e =Pb* K: PbO, + 4H" + 4e = Pb0 + 2 H,0O
~A: PbO, + 4H" + 4¢ =Pb0 + 2 H,O K: Pb0 —4e =Pb*

=A: Pb0 —2¢ =Pb* K: PbO, + 4H" + 2e =Pb*" +2 H,0

~A: Pb0 —4e =Pb* K: PbO, + 4H" + 2e = Pb** + 2 H,0

9. B kaxkoM HampaBJI€HHU CMECTUTCS paBHOBecHe rTuaponnza ZnSO4 mpu yBenndennn pH?
B 00paTHOM

HE CMECTUTCS

BHauajie B 00paTHOM, 3aTE€M B NIPSIMOM

B IPSIMOM

2.2 TunoBble 3a]aHus Il OLIEHKH YMEHHI B KauyecTBe 00pPa30BaTe/IbHOIO pe3yabTaTa

IIpoBepsieMblil 00pa30BaTENbHbIN PE3yIbTaT:

peuieHus nmpeaMETHO-
HpO(bI/IJ'ILHBIX 3aga4y

Kon n HanmeHoBaHMe OO6pazoBarenbHBIN pe3yabTaT
HHAUKATOpA JOCTUKEHUSA
KOMIICTCHIITUU
OIIK-1.2. Ilpumensietr ocHOBHBIe | OOydYaroIIUiics ymMeer:
TOHSATHUS U 3aKOHBI HCIOJIB30BaTh OCHOBHBIC MOHATUS M 3aKOHBI XUMHU JUIsI PEHICHUS TPSAMETHO-TIPO(UITBHBIX
€CTECTBEHHBIX HAYK IS 3ama4

2.2.1 llpumepsnl 3agaHuit

3amanne 1. Onpenenwnre:

a) BO3MOXKHOCTb CaMOIIPOU3BOJIBHOTO ITPOTEKAHHUS NIPOILIECCOB;

0) mpennoYTUTEILHOCT TOW MIIM MHOW PEeaKLUH;

B) KOJIM4ECTBO Teria (k) [K), KOTopoe BRIIEIITCS MM TIOIIOTHTCS TIPH TIPOXOYKICHIH KKIOH peakin (H.Y.).
YpaBHEHUS peakLuii:

S(k) + O (r) = SOx(r)

S(x) + 1,50, (1) = SOs(r)

Hcnonv3yiime ona pacuemos mabauyy mepmoOUHAMUYECKUX XAPAKMEPUCTNUK Belecm8 NPU CIMAHOAPIHbIX

VCAOBUSIX.
3ananue 2. Onpenenure Uil ralbBaHUYECKOro 3eMenTa (-) Mg /0,01M MgSO,// 0,00IM CuSO,/Cu (+)

a) B K/ SHEprui0 XUMHYECKON peakIfy, MPEeBPAIIAIOITYIOCS B JICKTPHIECKYIO;




6) HaIMAIIUTE TPOLCCChI HA aHOAC U Ha KaTOAC, PCAKIIUIO, TCHCPUPYIOIIYIO TOK;
B) 3HA4YCHUE 3./1.C. TAJIbBAHNMYCCKOIO SJICMCHTA

3ananue 3. Ckoibko rpaMmoB xiopua xeiesa FeCl; Hano pactBoputs B 450 r Boas! [1u1s npurortosienus 10% - ro pacreopa?
OtBetsl: 1) 513;2)451;3)501;4) 531

3apanue 4. Omnpeznenure, Kakas U3 IPUBEACHHBIX PEAKLUN SBIAECTCA OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM:
1. Na3PO4 + Hzo — NazHPO4 + NaOH
2. K4[F€(CN)6] + FCC13 - Fe4[Fe(CN)6]3 + KCl
3. SiO, + HF — SiF, + H,0O
4. H,SO; + HCIO4 — + HCI

OIIK-1.3. [Mpumensier | OOyuatommiics ymeer:

€CTECTBEHHOHAy4YHbIE  METOJbI | IPUMEHSTH METO/BI TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOTO HCCIEOBAHUS XUMUYECKUX
TEOPETHYECKOTO U | OOBEKTOB, NPOLECCOB W SBJICHUH, NPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI 10 3aIaHHOMN
9KCIEPUMEHTAIILHOTO METOJIMKE U 00padaThIBaTh UX Pe3yIbTAThI

MCCIIEIOBaHNS 00BEKTOB,

MIPOLIECCOB, SIBIEHHUH, MPOBOIUT
9KCIEPUMEHTHl MO0  3aJaHHOH
METOJIUKE u aHAIN3UPYET
PE3YNBTATHI

2.2.2 llpumepsbl 3a1aHuit

3amanue 1. [lo 3nauenuto [IP paccuuTaiiTe pacTBOPUMOCTb, a TaK)KE KOHIICHTPAIMIO KAaTHOHOB M aHUOHOB B
HACHIIIEHHOM PAacTBOPE, MOJIL/I, I/11, Mr/i. Coenunenue: CuS I1P= 6-10 -3¢

3amanue 2. Hamummre MoJeKyNnspHBIE B HOHHO-MOJEKYJSpHbIE (IIOJHOE M COKpaIIEHHOE) YpaBHEHMS THIPOJIH3a
NPUBEAEHHBIX COJIEH IO TIEPBO CTYIEHH, a TAKXKE BBIPAKEHUS 11 KOHCTAHTHI THAPONIN3a. YKKUTE PEaKLUUIO CPEIb
Y HallpaBJICHUE CMEILEHNS PAaBHOBECHS THIPOJIN3A ATl KAXKAOTO CIIydasi IPH:

a) pa30aBieHUN;

0) 100aBJICHUN PacTBOPa KUCIIOTHI,

B) 100aBIIEHUH pacTBOpa MIENOYH;

T') HarpeBaHUH.

3ananue 3. CocTaBbTE CXEMY MPOILIECCOB, IPOUCXOASIMINX HA MHEPTHBIX AMEKTPOJIaX MPH
ANEKTpOIN3e BOTHOTO pacTtBopa Zn (NO;),. Beranciure Maccy mony4aromuxcs Ha 3JIEKTPOIaX BEMIECTB. €CIIH CHIia
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 Tunosble 3a1aHNsA 1JIs1 OLEHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOIO Pe3y/ibTaTa

Kon n HanMeHoBaHME OO0pazoBaTeIbHBIN pe3yabTaT
HMHIMKATOpa JOCTHKEHHS
KOMIIETCHIIHU

OIIK-1.2. Ilpumensier ocHOBHBIE | OOyJaroUIMiics BIageeT:

HAyK JJIs PEHICHUs MPEAMETHO- | MPOQUIBHBIX 3a1au
npOHIBHBIX 3314

TMOHATHA U 3aKOHBI €CTECTBECHHBIX | HaBBIKaAMW NPHUMCHCHHSA OCHOBHBIX MOHATUH M 3aKOHOB XMMHH JJId pEHICHUA MPEIAMETHO-

2.3.1. lIpumeps! 3aganni

3ananue 1. Paccuuraiite 3/1C MeqHO-LIMHKOBOI'O FaIbBAHUYECKOTO 3JIEMEHTA IJIsl CTAHAAPTHBIX
KOHIICHTpAITHii HOHOB MEIH W ITHHKA.

PacCTBOPEHHBIM KHCIOPOIOM.
3ananue 3. Paccuuraiite 3.4.C. MEIHO-LIMHKOBOTO IraJIbBAHUYECKOI0 3JIEMEHTA, €CIIU 3JIEKTPOABI OIPy>KEHBI
B 0,01 M pacTBOpBI CBOUX COJEH.

3aganue 2. HapymeHa CIUIOIIHOCTD MOKPBITUS OLMHKOBAHHOTO Xkeje3a. OnpeaenuTe TUI MOKPHITUS (aHOJHOE WM
KaTOIHOE) W HANWIIUTEe aHOJHYIO M KaTOJHYIO peakIuu B cpeiax: a) paszdasmenHoir H2SO4, 6) meliTpanpHOil C




3ananue 4. Ha nelitpanuszanuio 1,35 T cepHOll KUCIOTH U3pacxoaoBaHo 1.1 T rMapoKcuAa LIENOYHOro Meramia. B
pesyibTaTe peakuun ooMeHa odpasyercs cpenHsis conb. KakoBa popmyna runpokcuna? .

3amanme 5. Ha meittpanmzanuio 2,7 T CepHOM KHUCIOTHI HU3PACXO0BaHO 2,2 T THAPOKCHAA IICTOYHOTO MeTajlia.
Hatinure sxBUBajeHTHYIO Maccy ruapokcuna. Kakosa ero ¢opmyna? Peakius oOMeHa MpoTeKaeT ¢ 00pa3oBaHHEM
KHUCJIOM COJIH.

OIIK-1.3. [Mpumensier | OOywaronuiics BIageeT:

€CTECTBEHHOHAYYHBIE ~ METOABI | HaBBIKAMH IPUMEHEHUS METOJOB TEOPETHYECKOrO M SKCIIEPUMEHTAIbHOI'O HCCIIeOBaHU
TCOPETUYCCKOT'O n XUMHUYCCKUX O6’LeKTOB, IMpo1ECCOB U HBHCHHﬁ, HaBBIKaMH TIPOBCIACHUA XUMUYCCKUX
OKCIIEPUMEHTAIIEHOTO HKCIIEPUMEHTOB TI0 33JaHHON METOAMKE M HaBbIKAMU 0OPaOOTKH UX Pe3yJIbTaTOB
HCCIICIOBAHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCIIEPUMEHTBl MO  33JaHHOMN
METOIUKE u aHAITU3UPYET
pPE3YNbTATHI

2.3.2. llpumepsl 3agaHui

3amanue 1. [Ipu nonmxennu temneparypsl Ha 20 °C CKOpOCTh peakiyu yMEHbIIUIACH B 9 pas.
Kak u3MeHuTCst CKOPOCTH 3TOM peakiuy Ipy yBeandeHnuu temnepatypsl ot 80 °C no 120 °C ?
Pacuer nposenure no npasuiny Baut-I'odda. [louemy ckopocTs peakiiuy Bo3pacTaeT MpH MOBBIILICHUN TEMIIEPATYPbI?

3amanue 2. [IpupoaHbIi Ta3, UCIIONIH3YyEMBIA B KOTEIBHBIX B KAU€CTBE TOIUINBA, B OCHOBHOM COCTOUT U3 MeTaHa CHy.
CocTaBbTe ypaBHEHHE peaklMd TOPEHHUsT METaHa M, IPUMEHUB CJIEICTBHE W3 3aKOoHa [ecca, ompeaenuTe TEIIOTY
CrOpaHusl METaHa.

3amanue 3. BeluuciauTh 3HaYE€HHUE 3.]1.C. TaJbBAHUYECKOTO JJIEMEHTA:
(-) Zn/0,01 M ZnSO /0,01 M FeSO,/ Fe (1)

HarmmuiTe mporieccsl Ha aHOZAE M KaToze, a TakKe PEakIluio, TEHEPHUPYIONIYI0 TOK, W ompenenuTe B K/ »Hepruto
I'n60ca XMMHUYeCKOH peaKiuy.

3anmanue 4. U3 meramnos Cu, Mg, Cr BeiOepete nipotektop it Fe. Hanume aHOMHBIA W KATOAHBIN TPOIECCH TPU
MIPOTEKTOPHOM 3aIlIHUTE KeJie3a B MOPCKOW BOJIE.

3anmanue 5. B kakyro cropoHy cmectutcs paBHoBecue peaknun: CO(ra3) + H20(map) <» CO2(ra3) + H2(ra3)
AH® = - 41,8 x>k Tipy TIOBBIIIEHUHN TEMIIEPATyPhl U TIOBBIIIEHUH 1aBJICHUS?

2.4 IlepeyeHb BONPOCOB JIsl MOATOTOBKH 00Y4alOIIMXCS K IPOMEKYTOYHOM aTTecTaluu

1. OcHOBHbIE XUMHUYECKUE TOHATHUSA: MOJIb, MOJIsIpHast Macca. OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUS
Macchl BEIIECTB, IOCTOSHCTBA COCTaBa, JKBUBAJEHTOB, KPAaTHBIX OTHOLICHHH, OOBEMHBIX OTHOILICHUH,
ABorazapo. YpasHenue MenjeneeBa-Knaneiipona. Pacuer s5KkBUBajI€HTHBIX MACC JIEMEHTOB M COSIUHEHUH.

2. Xumuueckas TepMoarHamMuka. [lepBblil 3aKOH TEpMOJUHAMUKHN. BHYTpEHHSs SHEPrusl U SHTAJIBIIHSL.
Tepmoxumuueckuii 3axon ['.U. T'ecca, cnenctBus u3 3akona. CtaHgapTHbIE TEIUIOTH 00pa30BaHMs. DHTPOIHSL.
W3MeHeHre SHTpONUU B XMMHUYECKHX Ipoleccax U (a3oBbIx nepexonax. JHeprus ['n66ca. HampaBieHHOCTH
XMUMHYECKHX IMporieccoB. Pacuer n3menenus sHepruu [ m60ca B XUMHUUECKUX peakusax. XUMUYECcKoe U (pa30oBoe
paBHOBECHS.

3. Xumnueckast KuHeTHKa. CKOpOCTh TOMOTE€HHBIX U T€TEPOTr€HHBIX XUMUYECKUX PEaKIMi. 3aBUCUMOCTh
CKOPOCTH OT KOHIIGHTpAIMil pearupyrouiux BelIecTB (3aKOH JAEWCTBUSA Macc), TeMreparypsl (mpasuio BanT-
lodda, ypaBHeHnne Appenuyca). DHeprus akTUBAIMU. [ OMOTEHHBINM M T€TEPOreHHBIA KaTaln3. XUMHUECKOE
paBHOBecue. KoHcTaHTa paBHOBecHs W €€ CBs3b ¢ dHeprued ['mbOOca. IlpuHIMIT cMeleHHus XUMHUYECKOTO
paBHoBecus Jle Illarense. Pu3nueckue METOAB! CTUMYJINPOBAHUS PEAKIIUMN.

4. Crpoenue atoma. Moaenu ctpoenus atoma. YpaBHenusa Jlyu-ne-bpoins u lpéauurepa. Teopus
Bopa. Dnextponnbie 00071049ku aToMoB. KBaHTOBBIE uncia. [Topsaok 3amonHeHus 3JIeKTPOHHBIX opOuTaneit:
npunun [aymu, npaBuiio ['yHaa, npaBuia KiieukoBCKOro. JIE€KTPOHHBIE CEMENCTBA DIIEMEHTOB.

5. Ilepuoanueckas cucrema anementoB .M. Menneneesa. DHeprus HOHU3AaLMH, CPOACTBO K JJIEKTPOHY,
3IEKTPOOTPULATENBHOCTD, CTEIIEHN OKUCIIEHUS 3J1€MEHTOB. MI3MeHeHue paanycoB, 3J1€KTPOOTPULATEIBHOCTEM,



SHEpPrUi HMOHM3ALMU, CPOACTBA K OJJIEKTPOHY, a TaKXKE KHCIOTHO-OCHOBHBIX M  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumnueckas cBsi3b. OCHOBHbBIE XaPAaKTEPUCTUKHU CBSI3U: SHEPIus, AJIUHA. MeTo/| BaJl€HTHBIX CBS3€Eil.
OcCHOBHBIE XapaKTEPUCTUKHU KOBAJIEHTHOM CBSI3M: HAIPABIECHHOCTH, HACHIIIAEMOCTh, KPATHOCTH, MOJISIPHOCTb.
Bo30yxneHHoe cocTosiHue aToMa. ODJIeKTPUYECKUd MOMEHT aumnois. ['mOpuau3anusi aTOMHBIX OpOHUTanei.
JloHOpHO-aKIenTOpHast CBsi3b. BopopomHasi cBsizb. MeTonl MOJEKYJsipHBIX opOuTaneil. MoHHas CBs3b, ee
OTJINYUE OT KOBAJIEHTHOM CBA3M. JJOCTMKEHMSI XMMHHM B HOBBIX OTPACiIsIX MPOMBILUIEHHOCTU: HAHO-, IJIa3MO-,
MeMOpPaHOTEXHOJIOTHH.

BHyTpeHHs CTpyKTypa KpUCTAIOB. THIBI KPUCTAIIIMYECKUX PEUIETOK. 30HHAsI TEOPHsl KPHUCTAJIIOB.
Mertasibl, TOTyIPOBOJHUKH, TUAIEKTPUKU. J(MarpaMmMa COCTOSIHHS «OKEJIE30-YTIePO».

7Copbuust u copOLMOHHBIE Tporecchl. MonekynsapHas aacopOuusi. MoHHo-oOMeHHast ancopOIus.
VYpasuenust JIaurmiopa . [loBepxHoctHo-akTHBHBIE BenlecTBa (ITIAB). Ctpoenue. [Ipumepst ITAB. Ilpumenenue
copOIMOHHBIX TporieccoB U [IAB B TexHUKE U HAPOJAHOM XO3SHCTBE.

7. ducniepcuble cucteMbl. Knaccudukanuu u METOIbI TIOMYyYSHUST TUCIIEPCHBIX cUcTeM. KnHeTtndeckas
Y arperaTUBHAs yCTOWYHBOCTD IUCTIEPCHBIX CUCTEM. [ pyOoaucepcHbIe CUCTEMBI: CYCIIEH3UH, IMYIbCHH, TICHBI.
Komnounneie cucrembl. CtpoeHue KoyiougHOW wyacTuibl. CBOMCTBAa KOJJIOMIHBIX cucTeM. Koarymsnus.
DnexTpodopes, snexrTpoocmoc. Tukcorpomnus. Cunepesuc.

8. PactBopbl. CriocoObI BeIpaKeHUsI KOHIIEHTPALMU PACTBOPOB. TepMOoauHaAMHKAa [TPOLIECCa PACTBOPEHHUSL.
KonnuraruBHele CBOMCTBa pacTBOPOB. 3aKOHBI pPAcTBOPOB HedNekTponutoB: Payns u  Banr-I'odda.
N3oronnueckuii koapdumuent. [Ipumenenne 3akonoB Payns m Bant-I'odda k pactBopam 37€KTpOIHTOB.
Onekrtponutnueckas auccouuanua. CreneHb W KOHCTaHTa Juccouuanuu. Jluccoumanus pasiauyHbIX
XUMUYECKUX coeMHEeHnH. Peakiinu B pacTBOpax 3JeKTPOIUTOB. 3akoH pa3zbasnenus OctBanbaa. [Ipoussenenue
PacTBOPUMOCTH.

9. DneKTpoauTHYECKas IUCCOLMALUS BOJbI, HOHHOE MPOU3BEACHUE BOJbBI, BOAOPOJHBINA IMOKA3aTENb.
Jlnarpamma cOCTOSIHHSI BOJIbI B 00JIaCTH HEBBICOKUX JAaBlieHUH. ['maponus cosneit. Buabl rugponusa. Koncranra
TUAPOJIN3a, CTENEeHb THUAPOIN3a. YCIOBUS CMEIIEHUsS pPaBHOBECHs Tuuaposnza. BomgomoaroroBka st
oxnaxaenuss JIBC. VYnaneHue MexaHWYecKHMX NpHUMeced, KOJUIOMAHBIX 4dacTull. JloOaBieHWe mnpucagok K
oxJaxaronien Boje. KectkocTh Boabl. CocTaB MpUpoHBIX Bo. CIIOCOOBI OTpe/Ie/ieHNs BpEMEHHOW U 00IIei
xecTkocTu. CrocoObl yCTpaHEHHS JKECTKOCTH BOJBI: METOJIaMU XMMHUYECKOTO OCaXJACHHUS U MOHHOTO OOMeHa
(KaTUOHUPOBAHHUS W AHUOHUPOBAHUS), MATrHUTHOW O0OpaOOTKOH, DSIEKTPOIUAIHM30M, YIBTPA3BYKOBOM
00paboTKOM, MArHUTO-MOHU3ALIMOHHBIM METOIOM.

10. lonopHo-akienTopHoe B3aumojeicTBue. KomiuiekcHsie coenuHenus. KoopauHaimonHas Teopus
Bepuepa. Jluccounanusi KOMIUIEKCHBIX COEUHEHUN. Y CTOMYMBOCTh KOMILIEKCOB. J[BolHbIe conu. KoHcTaHTa
HECTOMKOCTH KOMIUIEKCHBIX COeIMHEHUN. [IpuMepbl UCITONB30BaHNs KOMIUIEKCHBIX U JIBOMHBIX COCMHEHUN B
TEXHUKE.

11. Knnaccel Heopranndeckux BeriecTB. CBOWCTBAa OKCHIOB, THAPOKCUJIOB, COJICH.

12. OxucnutenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHust CTeNeHH OKUCICHHS.
Oxucnurenu u BocctanoBuTenu. Kinaccudukamuss OBP. Hampasnennocts OBP. HcnonszoBanne OBP B
ANEKTPOXUMUYECKUX MPEOOPa30BaTENAX SHEPTUH, B AHATTUTHUECKON XUMUU U JIp.

13. O6muue cBoiicTBa METAIIOB. 3aBUCUMOCTH METAJUIOB OT IOJIOKEHUSI B Iepuoaudeckoit cucreme J1.1.
MenaeneeBa. OCHOBHbIE METOJbI MoOyydeHUs. Vcronp30BaHME B KAa4eCTBE KOHCTPYKIIMOHHBIX MaTEpHAlIOB.
OU3NKO-XUMUYECKHE MPOIECCHI MPU CBAPKE U MaKe METaJIOB.

14. CnnaBpl. ®U3UKO-XUMUYECKUNA aHAIN3. JlMarpaMMbl COCTOSIHUSI IBOMHBIX METAINIMYECKUX CUCTEM C
o0pa3oBaHMEM PBTEKTHKH, MHTEPMETAUIAIA  TBEPAOTO pacTBopa. Vcroib30BaHNE CIVIABOB B TEXHUKE.

15. DnexkTpoxumus. DNEeKTpOAHBINA MOTEeHIMAN. M3MepeHne cTaHgapTHBIX AJIEKTPOJHBIX MOTEHIUAIOB.
Bonopoansiit anexrpon. YpaBuenue HepHcra. XMMUYECKME UCTOYHHUKU TOKA: rajJbBaHUYECKUE U TOILUIMBHBIE
AJIEMEHTHI. DJIeKTpoXuMHUUecKkas nojispusanus. Ypasuenue Tadens. KucnoTHble u mienovHble akKyMyIsITOPBIL.
HoBple THUIIBI aKKYMYJIATOPOB. DNEKTPOJIN3. DIEKTPOIU3 pacIllaBOB U pacTBOpoB. KaTtonHoe BOCcCTaHOBIEHUE
U aHOJHOE OKHUCJIEHHE. DJEKTPOJIU3 PACTBOPOB C PACTBOPUMBIMU M HEPACTBOPUMBIMHM AHOJAMH. 3aKOHBI
®apanes. Beixon o Toky. I[Ipumenenue anexrponusa. ['anpBanonnactuka. I'aibBaHOCTETHA.

16. Koppo3zus meraninoB. KuHeTnka 1 TepMOAMHAMHUKA Ta30BOM U AJIEKTPOXUMHUYECKON KOppo3un. Buibl
koppo3uu. Kopposust noj neiictBuem Oiyxaaroniux TokoB. CHocoObl 3alIUThI OT KOPPO3HUH: JIETMPOBAHUEM,
3aIUTHBIMU TMOKPBITUSAMH, AJIEKTPOXUMUYECKUMHU CIHOCOOAMM, U3MEHEHHEM CBOWCTB KOPPO3HOHHOW CpEjbl,
palMoOHATbHBIM KOHCTPYUPOBAHUEM U3ICTHI.

17. Opranunyeckue coenuHeHus. OOmias xapakrtepuctuka. OTiIMUMTENbHAs OCOOCHHOCTh. Teopus
xumuueckoro crpoeHuss A.M. byriepoBa. @yHKIMOHAIBHBIE TPyl OPraHUYECKUX coeAUHEHUN. [Ipumepnl



IpEeJeNbHBIX U HEMPEAebHBIX YIIIEBOIOPOIOB,CITUPTOB, (DEHOIIOB, albJIErU/0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
HIMPOKO NMPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SIICTBE.

18. BricokomonekynsipHele coennHenus. [lonumepsl. Ilonmnmepnsie matepuansl. Onuromepsl. MeTonbl
CHUHTE3a MOJMMEpOB:NOJUMEPU3alMsl U TOJUKOHAEHcauus. MHunmaropsl u karamuzatopbl. CTpyKTypa
oNIMMEPOB. JIMHENHbIE, pa3BETBIECHHBIC U CETYATHIC MOJIMMEPBI. XUMUYeCKHUE CBA3H. DU3UKO-MEXaHUYECKUE
cBOMCTBa monuMmepoB. Bynkanmsanus. IlonumepHsle Marepuansl. KOHCTpYKIIMOHHBIE IIIIACTUYECKHUE MACCHI.
CocTosHus IMHENHBIX MoNUMepoB.DHU3NKO-MEeXaHNUECKHE CBOMCTBA NOaUMEpPOoB. [IpumeHeHre noaumepoB Ha
TPaHCIIOPTE.

19. KauecTtBeHHBI aHanu3. Xumuueckas wuIeHTHU(UKanus BemecTB. KoindyecTBEHHBIH aHaNu3.
Knaccugukanus metonos. I'paBumerpuueckuit meroa. Turpumerpruyeckuit ananu3. KommnekcoHoMeTpuueckoe
TUTpoBaHUE. OKHCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTpOBaHUE. VHCTpyMEHTaJbHBIE METOIbl aHAJIM3a:
Xxpomarorpadudeckuii, KOHIYKTOMETPUUECKUH,IONAPO-TpaPHUecKuii, MOTeHIMOMeTpuYeckuid. Ddusnko-
XUMUYeckHi  aHanu3. OnTuyeckue MeTOJbl aHauu3a. XHUMHUYeCKHMe U (U3MYECKHe METObl aHau3a.
CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPUANIBI U UX (PU3UKO-XUMHUECKUE CBOICTBA.

20. Ponb xuMuuM B OXpaHe OKpY>Karollei cpepl. 3amuTa BO3LyIIHOIO U BOAHOTO 0aCCEHHOB.

3. MeToan4eckue MaTepHaJibl, ONpe/e/isilolue Npouexypy 1 KpuTepuu OlleHUBAHUS
c()OPMHPOBAHHOCTH KOMIIeTEHINI NPH NPOBeIeHNU MPOMEKYTOUYHOM aTTeCTAUM

Kputepun (popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3a1aHUI

- OLCHKA «OTJIMYHO» BBICTABISICTCS OOYYArOIEMYCs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpocsl coctasiisieT 100 —90% ot oOuiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISECTCS 00yYaroUIeMycsl, €CJIM KOJMUECTBO PABIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIGHKA «YIOBJIETBOPHMTEJBHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIHM KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —75—-60 % 0T 0011ero o0béma 3aJaHHBIX BOIIPOCOB;

- OLCHKA «HEYAOBJETBOPHUTEJbHO» BBHICTaBIISICTCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bhEMa 3a/TaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OlleHOK 1O pe3y/ibTATAM BbINOJHEHHUS 3aJaHUMH

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHITOJHEHHYIO ITOJIHOCTHIO 0€3 OINOOK U HEJOYETOB.

«Xopomio/3a4TeHo» — CTaBUTCS 3a PadOTy, BBITIOJIHEHHYIO MMOJIHOCTBIO, HO MTPH HAIMYMH B HEW He Ooliee
OJTHOH Herpy0oil OIMOKY U OJTHOTO HeoueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPUTEILHO/3aUTEHO0» — CTABUTCS 32 padOTy, €CIIM 0OYYaIONIHIACS TIPABUIIBHO BBITIONHMI HE
MeHee 2/3 Bcel paboThl WM JOMYCTHI He OoJiee oJHOU Tpy0Ooil ommOKu U ABYX HEIO0YETOB, HE Oojee OIHOM
rpy0oil  ogHOW HerpyOoi ommOKu, HE Ooyiee TpeX HETpyObIX ONMIMOOK, OJHON HErpyOOoW OMMOKH M JBYX
HE/I0YETOB.

«HeynoBjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a pabOTy, €CIM YHCIO OHNIMOOK W HEJ0YCTOB
MIPEBBICHIIO HOPMY JJISl OLICHKH «yOBJICTBOPUTEIHHOY» WM MPABUIIBHO BBITIOTHEHO MeHee 2/3 Bceil paboThI.

Buowl owuboxk:

- epybOvle owubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUEe NPUEMO8 peuleHuUs 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Heepybbie OWUOKU: HEMOYHOCTNU (POPMYIUPOBOK, ONPEOeNeHUN, HePAYUOHATLHBIU 8bI00D X00A PeUleHUs.

- He0oUembl: HEPaAYUOHATbHBIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCIU 8 YOPMYTUPOBKE
86160008, HEOPEHCHOE BLINOTHEHUE 3A0AHUS.

Kpurepun popmupoBanusi OeHOK MO 3a4eTy
«3a4TeHO0» — CTYAEHT NpHOOpen HEOOXOAMMbIE YMEHHMS W HaBBIKHM, HPOJEMOHCTPHUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHHUS MOJyYCHHBIX 3HAHUM, HE JOMYCTHJI JIOTUYECKUX M (DaKTHUECKHUX OIIHUOOK;
CTYAEHT nproOpen HeoOX0IMMbIEe YMEHUS U HAaBBIKU, TPOIEMOHCTPUPOBAI HABBIK TPAKTUYECKOTO TPUMEHEHHS
MOJTy4E€HHBIX 3HaHUM, HO JOMYCTUJ HE3HAUUTEIbHBIE OITUOKU 1 HETOUHOCTH.



«He 3a4TeHO» — CTYJIEHT JIEMOHCTPUPYET (parMEeHTapHbIE 3HAHUS H3Yy4aeMOIro Kypca; OTCYTCTBYIOT
HE0OXOIMMBbIE YMEHHMSI U HAaBbIKH, TOIMYIIEHbI IPyOble OIIHOKH.



