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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUILUIMHBI SBISIETCS (DOPMUPOBaHUE 00IIENPO(heCCHOHATBHBIX KOMIIETCHITNH 10 PELICHHIO
HMHKEHEPHBIX 33/1a4 B IPo(eccHOHaTbHON 1esTEeNbHOCTH C HCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HAyK Ha OCHOBE
pa3BUTHS y 00YHaIOIUXCS €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHS; HAYTHOTO MBIIIICHHUS; LIEJIOCTHOTO IIPECTABICHHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOIIEro MUPA B UX €IUHCTBE U B3aUMOCBS3U.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIIOCOOCTBYIOLIETO AalbHEHIIEMY Pa3BUTHIO TUYHOCTH;

1.4]- HBy‘{GHI/I€ XHMHYCCKUX SBIICHUN 1 3aKOHOB XUMHUH, TPAHUIBI UX IPUMEHUMOCTH, IIPUMECHCHUE 3aKOHOB B BaKHCHUIIIMX
MPAKTUICCKUX MTPUITIOKCHUAX

1.5 |- BrIpaboTka y 00yJaromuxcsi IpHEeMOB 1 HABBIKOB PEIICHNS KOHKPETHBIX 3a/1ad U3 PAa3HBIX 00JIacTel XUMHH,
MOMOT'AIOIUX UM B JaJbHEHIIEM petiaTh NpodecCHOHaIbHBIE 33124

1.6 | - O3HaxoMIIeHHE O0YJArONIUXCS C COBPEMEHHOM HAyTHOH almapaTypoil 1 BeIpabOTKa y 00yJaronMXcs Ha9albHBIX
HaBBIKOB IIPOBEACHMS SKCIIEPUMEHTAIILHBIX HCCIIEJOBAHUH.

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

Hukn (pa3men) OIL: | b1.0.17

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

OIIK-1 CrocobeH pemaTs HHKEHEpPHbIE 3a1a4i B IPO(ECCHOHANBHOMN NeITeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOT0 aHaJIM3a U MOIEINPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK AJISI PEIICHHS IPeIMETHO-IIPOMIIIFHBIX 3a/1a4

OIIK-1.3 IlpumenseT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS O0BEKTOB, IPOLIECCOB,
SIBJICHUIT; TIPOBOJUT SKCIIEPUMEHTBI 10 33JAHHONH METOANKE W aHAIIM3UPYET PE3YNbTATHI

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE MOHATHS U 3aKOHBI XUMHHU H UX POJIb B PELICHHH IPeIMEeTHO-NIPOMMIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTATIBHOT0 NCCIICJOBAHUS XUMIUECKIX 00BEKTOB, IIPOIIECCOB U ABICHHUH, METOIUKY
HPOBEJCHHS U 00PaOOTKU PE3yJIbTATOB XMMHUUYECKOT0 SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ncionp30BaTh OCHOBHBIE TIOHATHSA U 3aKOHBI XMMHH TSI PEIICHHS IIPeIMETHO-NIPODMIBHBIX 3a/1a4;

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO U SKCIICPUMEHTAIBHOT O MICCIEIO0BAaHIS XUMHIECKHX 00BEKTOB, IIPOIECCOB U
SIBTICHUH, IIPOBOIUTH XUMHUIECKHE SKCIIEPUMEHTSHI 10 3aJaHHOI METOHNKE U 00pabaThIBaTh X PE3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPIMEHEHUS] OCHOBHBIX MOHITHH U 3aKOHOB XMMUH JJISI PEIICHHS IIpeIMETHO-IPODMIBHBIX 3a1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHHSI METO/IOB TEOPETHYECKOTO M SKCIIEPUMEHTAITHLHOTO UCCIIEIOBAHMS XUMIIECKUX O0EKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH MIPOBEJCHUSI XUMUUECKUX SKCIIEPUMEHTOB T10 33JAHHONH METOJMKE 1 HAaBBIKAMH
00paboTKu UX pe3yIbTaToOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

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

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OnpeneneHre SKBUBAJICHTA ¥ SKBUBAJICHTHONH MaCChl MeTajlIa 1mo 3 2
Bogopoxny /J1a6/
1.2 Pacuet MONSIpPHBIX Macc SKBUBAJICHTA MPOCTHIX BEIIECTB U CIIOKHBIX 3 2

coenHeHNH. 3aKkoH sKkBHBaseHTOB /I1p/

Paznen 2. OcHOBBI XMMH4Y€CKOIl TePMOAMHAMUKH

2.1 Onpenenenue TEIUIOBBIX YPPEKTOB XUMHUECKUX peakiuii /J1ab/ 3 2

2.2 PacueT n3MeHEHHS SHTANBITUH, SHTPOIMY ¥ dHEpTrur [ OOCca XUMUIECKHX 3 2
peakmuii, HapaBIeHHOCTh XMMUUYECKUX nponeccos. /IIp/

Pasznen 3. OcHOBbI XUMHYECKOH KHHETHKH

3.1 CKOpOCTh XUMHUECKHUX peakiiuii. Xumudeckoe paBHoBecue /J1ad/ 3 2

32 PacueT 3aBHCUMOCTH CKOPOCTH PEAKIMH OT KOHUEHTPALUN PErUPYIOLINX 3 2
BELICCTB U TEMIIEPATyphl. PacueT KOHCTaHTHI paBHOBeCHA peakuuid. [IpuHnun
cMeleHns XuMuieckoro paBuoBecus Jle Illatense /TIp/




Paznen 4. Hepnounqemcaﬂ CUCTEMAa U CHCTEMATHKA 3JICMCHTOB. CTpoelme
aToma. OCHOBHbBIE XapPaAKTCPUCTHKH JJICMECHTOB.

4.1

DneKTpoHHBIE (OPMYJIBI H IEKTPOHHBIC CXEMbI aTOMOB. 1I3MEeHeHHe CBOHCTB
9JIEMEHTOB M0 TIEpHO/IaM U TpymnaM cucteMsl Menpaeneesa /T1p/

Pasnen 5. Xumnueckasi CBsI3b U CTPOEHUE MOJIEKY.JI

5.1

DIIEeKTPOHHOTOYEUHBIE U CTPYKTYPHBIE (HOPMYITbI MOJIEKY.I. JIUIONbHbIE
MOMEHTBI Monekya /I1p/

Paznen 6. PacTBopnl

6.1

OnpeneneHre KOHLIEHTPALUU pacTBOpa.
DJeKTpoIUTHYeCKas Jucconuanus. Peakiiun noHHOro oomeHa /J1a6/

6.2

Pacuer TemnepaTyp KuneHus U 3aMepP3aHUs, OCMOTUYECKOTO JaBIECHUS
pactBopoB. [Ipou3BeeHue pacTBOPUMOCTH U KOHCTAHTBI TUCCOLIUAIINH
3JIEKTPOIUTOB. PacyeT KOHCTAaHT rUpOIU3a COIEH U BOLOPOAHOIO
nokasarens /Ip/

Paznen 7. OKHCIUTEIBLHO-BOCCTAHOBHTEIbHbBIE nmpoueccobl

7.1

OKHCIUTETEHO-BOCCTAHOBUTENBHBIE peakiuu /J1ab/

Paznen 8. 3J1eKTp0ngn'1ec1me CUCTEMBI.

8.1

lanbBaHUYECKUE 3TEMEHTBI
Onexrponu3 /J1ab/

8.2

Pacder 31¢c XUMHYIECKUX U KOHIIGHTPAIMOHHBIX IaJIbBAHMYECKIX JIEMEHTOB.
3axonbl Papazes Ais nporeccos dekrponusa /p/

Paznen 9. Koppo3us merasioB

9.1

Pacder 3ammTHOrO 1EHCTBHUS OKCHAHBIX TUICHOK, pacdeT KOPPO3MOHHOI
croiikoctu MeTasmios /I1p/

9.2

Kopposus meranios u 6oprba ¢ ueit /J1ab/

Pa3nen 10. CamocTosiTesibHasi padoTa

10.1

IMoaroroBka k mpakrudeckum 3aastusm /Cp/

16

10.2

IToaroroBka K 1abopaTopHbIM paboTam /Cp/

15

Pa3nen 11. KonutakTHasi paGoTa Ha aTTecTalMIo

3auer /KD/

0,25

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAIH 00yJalOIMXCsl IPUBEICHB! B MPIUIOKEHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIEr0 KOHTPOJS IO AUCHUILTHHE (MOIYIIO), BHIBI 3aIaHUH, KPUTCPHH UX OLICHHBAHM,
pacmpeneneHre 0aToB IO BUAAM TEKYIIeTro KOHTPOJIS Pa3padaThIBAIOTCS MPENOAaBaTeNIeM JUCIUIUINHEI C YIeTOM €€ CTICIIH(DUKA 1

JIOBOZATCA 10 CBEJCHUS 00YyJarOIUXCcs Ha IIEPBOM YUCOHOM 3aHITHH.

OHOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILLECTBIISIETCS MpenojiaBaTeiaeM JUCLUIUIMHBL (MOIYIIsl) B paMKax KOHTAKTHOM
paboTHI U CaMOCTOSATEIBHOH paboThl o0ydaronmxcs. [t pUKCHpoBaHUS pe3ybTaTOB TEKYIIEro KOHTPOJIS MOKET UCTIOIb30BAThCS

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

6.1. Pexomenayemas JiuTeparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTABUTENN

3armnaBue

W3narennc
TBO, T'OJI

On. aapec

H. B. KopoBun OO0mas XUMHus: yIeOHHK ISl TEXH. BY30B

M.:
Brici.
K., ,

2005

6.1.2. Jlono,iHUTE IbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTCIIN

3arnaBue

WN3nmarensc
TBO, TOJT

1. azmpec

J12.1

I'muaka H. J1., 3amaun M ynpakHeHUs 10 o0Imei XxumMun: yae0. mocodue st

PabunoBuua B. A., BY30B
Py6unoit X. M.

M.:
WnTerpan
-Ilpecc,
2009

J12.2

H. JI. I'nmuaka OO6mas xumust: yaeOHoe TocoOue s By30B

M.:UnTer
pai-
[Ipecc, ,
2004,
2003

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 | JlexunoHHble © TabOpaTOpHBIE PAOOTHI MPOBOAATCS B COOTBETCTBHH C PACIIHCAHUEM 3aHATHH B 1a00pAaTOPHIX 0OIIeH

UCIIOJIB3YETCSI IPOSKTOP U SKPaH.

XHMMUH, BRTIOYAOMIEH: CYIIIBHBINA mKad, yCcTpoHCTBO AT OBICTPOTrO MPOCYIINBAHMS XUM. IOCY/BI, IITATUB
naboparopublii (10 mwT.), aKBaAUCTHIUIATOP, OUAUCTUILISTOP, OapoMeTp, Beckl anekrpoHHbie CASCUW620HV, kommiekr
¢dommuit, anmapar Kunma, muummsoiabT™eTp pH-150M 1 B y4eOHO-HCCIIE0BATENBCKON Ta00paTOPHH, BKITIOYAIOIICH:
anmapar Kunma, 6apomerp, ouctmuisarop, Becsl HR 60, konmborarpesarens [1941000M, muwmmusonsTMeTp pH-150M, meus
MydenbHas, Tepmodiok [13-4030, xpomatorpad "Xpomarex Kpucran", snexrponeus CILIOJI. ITpu npoBenenun 3ausaTuit

7.2

JU71s1 BBITIONIHEHUST CaMOCTOSTEbHOM PabOThI HCIONb3yeTCsl YUUTANbHBII 3a1 OMOIHOTEKH ¢ BBIXO0M B MIHTEpHET.

73

Js1 xpaHeHus J1abopaTopHOro 000PyYIOBaHMUS MTPEAYCMAaTPHUBACTCS CIEIl.IIOMEIICHUE .




ITpunoxeHue

K paboyel rmporpaMMme JUCIUILIUHBI

OOEHOYHBIE MATEPHUAIJBI OAJ4A
IMIPOMEJXYTOYHON ATTECTAIIUHU

10 JUCLUIIJIMHE (MOJYJIIO)

«XHMHAA»

HanpaBjieHue MOATOTOBKU / CHEIUAJIbHOCTH

23.05.06 CTpouMTENBCTBO JX€JE3HBIX AOPOr, MOCTOB H
TPAaHCHOPTHBIX TOHHeJEeH

(K00 u HaumenosaHue)

Hanpasnennocts (npodwiis)/crienuann3anns

MocTBhI

(Haumernosanue)



OradaBiadeHUE

ITosscHnuTETbHAS 3aIHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbl I OICHKH 3HAHWW, YMEHUN, HABBIKOB U (WJIH)
OTIbITA JIEATEIBHOCTH, XapaKTEPU3YIOLUINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI.

Meroauueckue MaTepuaibl, ONPEICISIONINe MPOIeayPy U KPUTEPHUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMIIETEHIIUI TIPU IPOBEAECHUU MMPOMEKYTOYHOM aTTECTALINH.



o0Oy4deHus
00pa30BaTeNbHOM POTrPaMMBI.

1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'IB HpOMe)KYTOHHOﬁ aTTCCTallU — OLUCHHUBAHUC IMPOMCKYTOYHBIX M OKOHYATCJIBHBIX PEC3YyJIbTATOB

0 JUCILHIUIHHE,

066CH6‘II/IB3.IOH_[I/IX JOCTHIKCHUC

®opMBbI IPOMEKYTOUHOM aTTecTaluu: 3auem (3 cemecmp).

IUIaHUPYEMBIX  PE3YJIbTATOB

OCBOCHUA

HepequL KOMHGTCHHHﬁ, d)OpMI/IpyCMBIX B IIPpOLECCC OCBOCHUA NUCIUIIIIMHBI

KO,H 1 HAMMCHOBAHHWEC KOMIICTCHIINH

KO,H HHAWKATOpa JOCTHIKCHUA KOMIICTCHI NN

OIIK-1. Cnoco6en pemaTh HHXEHEPHBIE
3a/1a9¥ B IPO(ECCHOHATBHOI
JEATEIBHOCTH C HCIIOIb30BaHIEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTHYECKOTO aHaIu3a U
MO/ICTTUPOBAHHUS

OIIK-1.2. TIlpuMeHsieT OCHOBHBIC MTOHITHSI U 3aKOHBI €CTECTBEHHBIX HAYK IS

peIeHus MPeaMETHO-IPO(PMIBHBIX 33129

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYyYHBIE METO/IBI TEOPETHYECKOTO U
9KCTIIEPUMEHTAILHOTO NCCIIEJOBAaHNS OOBEKTOB, IPOLIECCOB, SBICHUHN, TPOBOANUT
9KCIIEPUMEHTHI 110 3aJaHHON METOANKE W aHAIN3UPYET PE3YNbTaTh

Pe3ynbTaThl 00yueHus o JUCHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMH
pe3yJibTaTaMu OCBOEHUS 00pa30BaTeIHLHON MTPOTPAMMBI

KO,I[ 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHXXCHHUS KOMIICTCHIINH

PeSyJ’IBTaTBI 06y‘ICHI/I$I IO JUCHHUITIINHE

O11eHOYHEBIE
MaTepUabl
(cemectp 3)

OIIK-1.2. TTpuMeHsieT OCHOBHBIE MOHSITHS
Y 3aKOHBI €CTECTBEHHBIX HAYK ISt
peIIeHHSI TPEAMETHO-TIPOPHIBHBIX 33124

OOyyJaromuiics 3HaeT:
OCHOBHBIC TIOHATHA W 3aKOHBI XMMHU MW HX POJb B
PCUICHUN Hpe[[MeTHO-HpO(I)I/IHLHLIX 3aaa4

Tecter . 2.1.1

OOydJaroniiicss yMeeT:
UCIIONB30BaTh OCHOBHBIE MOHATHS M 3aKOHBI XUMHH IS
pelIeHus] MPEAMETHO-NPO(MIBHBIX 33134

Bamauns . 2.2.1

OOyyJaromIuiics BIaJICeT:
HaBBIKAMU MPUMEHEHHsS] OCHOBHBIX TMOHSATUN U 3aKOHOB
XMMHH JIJIs] peIICHHsI TPEAMETHO-IPOQHIBHBIX 3374

Bamanns . 2.3.1

OIIK-1.3. [Ipumensier
€CTeCTBEHHOHAYYHbIC METOABI
TEOPETUYECKOT0 W IKCIEPUMEHTAIBHOTO
WCCIICNOBAaHUSI  OOBEKTOB,  IIPOLIECCOB,
SIBJICHUH, TNPOBOJHUT OSKCIEPUMEHTHI II0
3aJaHHOM METOIMKE W  aHAJIU3HpYeT
Pe3yIbTaTh

OO0yyJaroniiics 3HaeT:

Tecterm. 2.1.2

METOJbl ~ TEOPETUYECKOr0 W 3KCIEPHUMEHTAIBbHOIO
HCCIEOBAaHUSl XUMHUYECKUX OOBEKTOB, IPOIECCOB U

SIBJICHUH, METOJMKY TpPOBEACHUS U  00pabOTKH

PE3yNIBTaTOB XMMHUYECKOTO IKCIIEPHUMEHTA

OO0y4JaroLiics yMeeT: 3ananus . 2.2.2
MIPUMEHATH METOAbI TECOPETUUCCKOI'O u
OKCICPUMEHTAJIbHOTO HUCCIICAOBAHUA XUMHYCCKUX

00BEKTOB,  TPOLECCOB U  SIBICHUH, MPOBOIAUTH

XUMHYECKHE SKCIEPUMEHTH 0 3aJaHHOH METOIHKE M
00pabaThIBaTh UX PE3YIIBTATHI

OOyyJaromIuiics BIaJIceT:

HaBBIKAMHU TMPUMEHEHHUS] METOAOB TEOPETUYECKOTO U
SKCMEPUMEHTAIFHOTO  HCCIENOBAHUA  XUMHYECKHUX
00BEKTOB, TPOIECCOB W  SBJICHUW,  HaBBIKAMU
MIPOBEJCHUST XUMHUECKHX JKCIIEPUMEHTOB IO 33aJaHHON
METOJIMKE ¥ HaBbIKaMH 00pabOTKH WX PE3yJIETAaTOB

3amanns 1. 2.3.2

[IpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJTHON M3 CIEAYIOMUX (hopM:

1) cobecenoBanue;

2) seimonHenue 3aganuit B OMMOC yHuBepcurera.



2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPHAJIbI /I OLEHKH 3HAHMI, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONpPOCHI (3aaHus1) NJIA OLEHKH 3HAHUI B KayecTBe 00Pa30BaTeJIbHOI0 pe3y/ibTara

ITpoBepsiembIii 00pa30BaTENbHBIN PE3YIIbTAT:
Kon 1 HanMeHoBaHMe UHIUKATOPA OO0pa30BaTeNbHBIA PE3yJIbTAT
JOCTHXKCHUS KOMIICTCHIIMHN
OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOIIMiACs 3HACT:
TOHATUA U 3aKOHbI €CTCCTBCHHBIX | OCHOBHBIC IOHATHA W 3dKOHbI XMMHU MU HUX POJb B PCHICHUU Hpe,[[MeTHO—HpO(l)I/IHBHLIX
HAyK g pCHICHUA TMPCAMCTHO- | 3aJad
IpoHIIbHBIX 33124

2.1.1. IIpuMepbI TECTOBBIX 3aJaHUI

1. Temmora 06pa3oBaHMs BEIIECTBA — 3TO
a) TemioTa oOpa3oBaHus 1 MOJIS JAHHOTO BEIIECTBA U3 ATOMOB B BaKyyME€;
b) TtemnoBoii adexT peakmu 0OpazoBaHus | MOJIS TaHHOTO BEIIECTBA M3 IPOCTHIX BEIIECTB;
C) CyMMa 3HEeprui BceX XMMUYECKHX CBSI3€i, BXOAAIINX B COCTAB MOJIEKYJIBI JAHHOTO BEIIECTBA;
d) reruoBo# 3dhexT peakmy paznokeHus 1 MOt TaHHOTO CIIOKHOTO COSIMHEHNSI Ha TIPOCTHIE BEILECTBA;
€) TeruIoBON 3PQEKT peaKIuu MPH MOCTOSHHOM JaBICHUU

2. ®opMmynHMpoBKa clencTBUs W3 3akoHa ['ecca s pacdera m3MeHEHHWs dHepruu [mOOca XUMHUYECKHX
peaKuuii 3ByYHT CIICAYOIIUM

a) W3MeHeHHWe sHepruu [ 'mbOca peakuuu paBHO PAa3HOCTH TEIUIOT OOpPa30BaHUS W SHTPONMWI YYAaCTHUKOB
JTAHHOW peakIK, YMHOXKEHHbBIX Ha KO3(DPUITUEHTHI, CTOSIIME TIepe]l BEIECTBAMH B YPABHEHUH PEaKIIUH;

b) wm3menenume nsHeprmm ['mOOca peakiuu paBHO pasHOCTH HHepruii ['mbOOca 00pa3oBaHMsS KOHEUHBIX M
HCXOJHBIX BEUICCTB — YYAaCTHHKOB IaHHOW peakUuH, NEICHHOM Ha Pa3sHOCTh KO3()(UIUEHTOB, CTOSIIMX
nepe/1 BEIECTBAMU B YPABHCHUU PEAKIINY;

¢) wusMeHeHue sHeprun ['MOOCa peakiuu paBHO cyMMe dHepruil 'no0ca 00pa3oBaHUS KOHEYHBIX U MCXOJHBIX
BEIIIECTB — YYaCTHUKOB JJAHHOW pEeakIfH, YMHOKEHHBIX Ha KOI(QQHIUEHTHI, CTOSIINE Tepe]] BEIMIECTBAMHU B
YPaBHEHUH PEAKIINH;

d) wm3menenwe sHeprunm ['mO0Oca peakiuu paBHO pazHOCTH dSHepruit [mbOca oOpa3oBaHHS KOHEYHBIX U
HCXOJHBIX BEIIECTB — yYaCTHUKOB JIAHHOM peakIWy, YMHOXEHHBIX Ha KOA(QHUIMEHTHI, CTOSIIHE Tepe]
BEIIECTBAMHU B YPaBHECHHU PEaKIUHL;

€) ~m3MeHeHue HHepruu [mbOca peakmuu paBHO pa3HOCTH »Hepruii [mbOca 00pa3oBaHUS HCXOIHBIX H
KOHECUYHBIX BENICCTB — YYaCTHHKOB JIAHHOW PEAKIMU, YMHOXXCHHBIX Ha KOA((GUIIMEHTHI, CTOSIIHE Tepe]
BEIICCTBAMU B YPAaBHCHHUU PEAKIIUU

3. DHTanbIuel CHCTEMBI Ha3bIBACTCS:
a) TeIUIoBOH 3PQEKT peaKkiuu MMPH MOCTOSHHOM JaBJICHHUH;
b) cyMma BHyTpeHHEH SHEPTUH U SHTPOIHNU CUCTEMBI,
C) TemIoBON APQEKT peakiuu MPHU MOCTOSHHOM 00BEMe CUCTEMBI;
d) pa3HOCTb SHTPOIUK CUCTEMBI 1 IPOU3BEICHHS JABIICHUS HA 00bEM;
€) CyMMa BHYTPEHHEW HEprHH CHCTEMBI M IPOU3BECHNUS IaBICHUS HA OOBEM.

4. CrenctBue n3 3akoHa ['ecca mis pacdera TEIUIOBHIX (P (EKTOB XUMUYECKHX PEaKIuid (GOpMyIHpyeTcs
CJIEIYFOIUM 00pa3oM:

a) TerIoBOM APQEKT peakuu paBeH CyMME TEIUIOBBIX 3P (PEKTOB OTJEIBHBIX CTaIUI TaHHOW PEeaKIny;

b) TemmoBoit 3dekT peakiMu paBeH Pa3HOCTH TEIIOT OOpa30BaHUS KOHEYHBIX M HCXOIHBIX BEIIECTB —
VYaCTHUKOB JAHHOW PEaKIluH, NEJICHHOW Ha Pa3HOCTh KOI(PQPHUITMEHTOB, CTOSIIUX IEpei BEIMECTBAMU B
YpaBHEHUH PEaKIUH;

c) TtemoBol AS((EeKT peakuuu paBeH CyMMe TEIUIOT OOpa30BaHUs KOHEYHBIX WM HMCXOJHBIX BEIIECTB —
Y4aCTHUKOB ZIaHHOfI pCaKkuru, YyMHOXCHHBIX Ha KOS(I)(i)I/IHI/IeHTBI, CToAIUEC NIEPEa BEIICCTBAMU B YPAaBHCHUU
peaxIum;

d) TemmoBol 3¢ekT peakMM paBeH Pa3HOCTH TEIUIOT OOpa30BaHUS KOHEYHBIX W HCXOIHBIX BEIIECTB —
YYaCTHUKOB JaHHOW peaklMH, YMHO)KEHHBIX Ha KOA(hGHUIMEHTHI, CTOSIINE MTePe]l BENIeCTBAMUA B YPaBHEHHH

IIpuBopsTcs TUMOBBIE BOHpPOCH U 3agaHMd. OLEHOYHBIE CPEACTBA, MpPEAHA3HAUYEHHBbIE I IPOBEICHUS aTTECTallMOHHOIO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



a)
b)
¢)
d)

a)
b)
©)
d)
e)

a)
b)
¢)
d)
e)

a)
b)
c)
d)
e)

peakuuy;

TEIJIOBOM 3((EeKT peakmy paBeH pa3HOCTH TEIUIOT 00pa30BaHMsl KOHEYHBIX BEIECTB — YYaCTHUKOB JaHHOMN
peakuMM M TEIJIOT CrOPAaHUs HCXOJHBIX BEIIECTB — YYAaCTHUKOB JAHHOW pEaklMM, YMHOJKEHHBIX Ha
K03(pPUIIMEHTBI, CTOSIINE TIepe]l BEIECTBAMH B ypPaBHEHUH PEAKIINH |

5. DHAOTEPMHUYECKOU SIBIISIETCS peaKuus, A7l KOTOPOi

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

6. CpoACTBO K 3JIEKTPOHY — 3TO:

9HEPTusl, KOTOPas 3aTPaunBaAETCsl Ha IPUCOCANHEHUE IEKTPOHA K aTOMY;

SHEPTHsl, KOTOpasi HeOOXOANMA IS OTPHIBA AJIEKTPOHA OT aToMa;

CBOICTBO aTOMa JaHHOT'O 3JIEMEHTA OTJaBaTh CBOM 3JIEKTPOHBI COCEAHUM aToOMaM;
9HEPTusi, KOTOPask BBIACISIETCS IPH IPUCOCIUHEHUH 3JICKTPOHA K aTOMY;;

CBOICTBO aTOMa IAHHOT'O JIEMEHTA IPUTATUBATE K C€0€ IIEKTPOHBI OT COCEAHUX aTOMOB.

7. HO,I[ OKHUCJIUTEIIBHBIMU CBOMCTBAMH aTOMAa IOHUMAIOT:

CIIOCOOHOCTHL aToMa OTAaBaTh 3JICKTPOHBI;

OHEPruro, KoOTopas HeO6XOI[I/IMa IJId OTpbIBaA 3JICKTPOHA OT aTOMa,

CBOMCTBO aTOoMa JAHHOT'O 2JICMCHTA OTAABAThH CBOU 3JICKTPOHBI COCCIHUM aTOMaM;
CITOCOOHOCTh aToMa MNPpUCOCAUHATD DJICKTPOHBI,

CBOMCTBO aTOMa JaHHOI'O 2JICMCHTA IMMPUTATUBATH K cebe OJICKTPOHEBI OT COCETHUX aTOMOB.

8. Urto Ha3pIBaETCS AIEKTPOOTPULATENBHOCTHIO?

SHEPrHsl, KOTOpas 3aTpavurBaeTCs Ha MPUCOEINHEHHE IIEKTPOHA K aTOMY;

SHEPrusi, KOTOpas He0OX0UMa JUIS OTPBIBA JICKTPOHA OT aTOMa;

CBOICTBO aToMa JaHHOTO AJIEMEHTA OT/AaBaTh CBOU AJIEKTPOHBI COCCAHUM aToOMaM;
SHEPTHUs, KOTOpas BBEIACIACTCS P MPHUCOSTUHEHNN JIEKTPOHA K aTOMY;

CBOICTBO aToMa JaHHOTO AJIEMEHTA MPUTATHBATH K Ce0€ AIEKTPOHBI OT COCETHUX aTOMOB.

OIIK-1.3. IIpumensieT OOy4arontuiicst 3HaeT:

€CTECTBEHHOHAYYHBIE METOMBI METOJBI TEOPETUYECKOTO M SKCIICPHMEHTAIBHOIO0 MCCIESIOBAHUS XHUMHYECKUX OOBEKTOB,
TEOPETHYECKOTO U NPOLIECCOB M SIBJICHHH, METOIUKY NPOBENCHHUS M O00pabOTKU pe3y/bTaToB XHMHYECKOTO
9KCIIEPUMEHTAIBEHOTO IKCHEPUMEHTA

HCCIICIOBAHMS O0BEKTOB,
MPOLIECCOB, SIBICHUMN, TPOBOIUT
SKCIEPUMEHTHI 110 3a/laHHON
METOAUKE U aHAJIU3UPYET
pE3yJIbTaThI
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2.1.2. IIpuMepsI TeCTOBBIX 3aJaHUH

MeTaHOJ MMoJTydaeTcs B pe3yIbTaTe peaKkiuu
CO(r) + 2H2(r) «>CH30H(x); AH0298 =—127,8x
BIIPABO;
BJIEBO;
BHAvaje BIPaBoO, 3aTEM BIICBO;
He Oy/eT cMemaThCs.

Kak Hamo n3MeHHTh 1aBIeHUE B CHCTEME, YTOOBI CKOPOCTh NPOTEKAIOIIEH B HEHl peakuu
2H,S(1) +30,(r) —2S04(1) + 2H,0(T) yBenmuuunach B 32 paza?

YMEHBIIUTH B 2 pasa ;

YBEIUYUTH B 6,4 pasa ;

YMEHBIINTS B 32 paza ;

YBEJIMYUTH B 2 pasa.

IIpu kHUCITOTHO-OCHOBHOM THUTpoBaHMHM S50 MII pacTBopa mienodn m3pacxonoBano 24 mu 0,5 M pacTtBopa
cepHoit kucioThl. Ckonbko 0,5 M comnstHON KHUCIOTHI TOTPEOOBAIOCH OBI AJIs TOH K€ e ?
24 mn ;
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48 M ;
2.4 1
12 M.

Jus xucnotHo-ocHoBHOTO THUTpoBaHus 30 M pactBopa KOH motpeGoBanock 12 M 0,05 H. pactBOpa
KHCIOTHL. OnpeaenuTe NPOLEHTHYI0 KOHLIEHTPALUIO PacTBOPA LIEIOYH.

0,11% ;

0,02% ;

0,125%;

0,7% .

HOTCHHI/IaJ'I BOJOPOAHOIO JJICKTPOJAa Ipr pH, paBHOM 5, COCTaBJISACT:
0,295 B

0,295 B

0,059 B

0,059 B}

3./1.c. KOHIIEHTpaIlMOHHOTO TajgbBannueckoro anementa :Fe/FeCl3(3 u.)//FeCl13(0,001 M)/Fe paBen
0,059 B

0.059 B

0,18 B

0,03 B

7 Kakue peaxiuu mpoTeKaloT IpH padoTe KUCIOTHOTO akKymystitopa Pb/ HoSO, /PbO,?
{~A: Pb0 — 4¢ =Pb* K: PbO, + 4H" + 4e = Pb0 + 2 H,O
~A: PbO, + 4H" + 4e =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,0O

9. B kxakoM HampaBJIEHUH CMECTUTCS paBHOBecHe ruaponnsza ZnSO4 npu ysenuyeHun pH?
B 00paTHOM

HE CMECTUTCS

BHayaje B 00OpaTHOM, 3aTE€M B IIPSIMOM

B IIPSIMOM

2.2 TunoBble 321aHUA VI OLIEHKU YMEHHUII B KauecTBe 00pa30BaTe/ILHOI0 pe3yjabTaTa

[TpoBepsiemMblii 00pa30BaTEIBHBIN PE3yNIbTAT:

pEILIeHNUS IPEAMETHO-
PO HITBHBIX 33134

Kox 1 HanmeHoBaHmEe OO0pa3oBaTenbHEINA Pe3yIbTaT
HMHIMKATOPa TOCTHKEHUS
KOMITETEHIIUH
OIIK-1.2. IIpumeHsieT ocHOBHBIE | OOydJaroIIHiicsS yMeeT:
IIOHATHUS U 3aKOHBI HCIIOJIB30BATh OCHOBHBIC NNOHATHUA W 3aKOHBI XUMHUUN [JIs1 PEIICHUA HpC}IMeTHO-HpO(bI/IJ'ILHBIX
€CTEeCTBEHHBIX HaYK JJIS 3amaq

2.2.1 ITIpumeps! 3agaHnii

3amanue 1. Onpenenure:

a) BOBMOXKHOCTH CaMOITPOM3BOJIBHOTO TIPOTEKAHHUS MIPOIIECCOB;

0) IPeaNOYTHTETPHOCTD TOH WM HHOW PEaKIIHH;

B) KOJIYECTBO Terlia (K/[K), KOTOpoe BBIIENATCS MIT! TOMIOTHTCS TIPY MPOXOXKICHAN K2KIION peakiiu (H.Y.).
YpaBHEHUs peakuuil:

S(x) + O (r) = SO,(1)

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

Hcnonv3zyiime 015 pacuemos madauyy mepmMOOUHAMUYECKUX XAPAKMEPUCTIUK 8elecme Npu CIMAaHOapmublx

YCIOBUAX.
3aganue 2. Onpenenurte sl ralbBaHUIECKOTO deMenTa (-) Mg /0,01M MgSO0,.// 0,00IM CuSO,/Cu (+)

a) B KJIK DHEprHr0 XMMHUYECKOH PEaKI[iy, MPEBPAIIAIONIYIOCS B DJISKTPHUECKYIO;




6) HAIMAIIUTES MMPOLCCChI HA aHOAC U HAa KAaTOJAC, pCaKIINI0, TCHCPUPYIOIYIO TOK;
B) 3HA4YCHKCE 3./1.C. TAJIbBAHNMYCCKOI'O JJICMCHTA

3amanue 3. Ckonbko rpaMMoB xuopuza xenesa FeCls Hano pactBoputs B 450 r Bozs! 1is nipurotosienus 10% - ro pacreopa?
OtBets: 1) 51;2)451;3)50T1;4) 531

3amanve 4. Onpenenure, Kakas U3 MPUBEICHHBIX PEAKITUH SBIISETCS OKUCIUTEIHFHO-BOCCTAHOBUTEIILHOM:
1. Na3PO4 + Hzo —> NazHPO4 + NaOH
2. K4[Fe(CN)g] + FeCls — Fes[Fe(CN)q]; + KCI
3. SiO,+ HF — SiF;+ H,0
4. HzSO3 + HC104 — + HCI

OIIK-1.3. [pumensier | OOydJarOILIHMICS yMEET:

€CTECTBEHHOHAYYHbIC  METOJbl | MPUMEHSATh METOJbl TEOPETHYECKOrO M SKCIEPUMEHTAIBHOTO HCCIIEMOBAHHS XUMUYECKUX
TEOPETHYECKOTO U | OOBEKTOB, IPOLIECCOB M SIBJICHHM, MPOBOAUTH XUMHYECKHE SKCIEPHUMEHTHI MO 3aJaHHOU
AKCIEPUMECHTAIEHOTO METOMKE 1 00padaThIBaTh UX PE3YIIBTATHI

HCCIeIOBAHHUS 00BEKTOB,

MPOIIECCOB, SIBICHUM, MPOBOJIUT
SKCIIEPUMEHTBl 10  3aJaHHOM
METO/INKE u aHAIM3UPYET
pe3yabTaThl

2.2.2 TIpumeps! 3agaHuii

3aganue 1. Ilo 3Hauenuro IIP paccuuraiiTe pacTBOPUMOCTh, a TAaKXE KOHIEHTPALHMIO KAaTUOHOB M AHUOHOB B
HACBIIEHHOM PacTBoOpe, MO/, 1/, mr/i. Coenunenne: CuS ITP= 6-10 %

3aganue 2. Hamuimure MOJICKYNSpHBIE M HOHHO-MOJICKYJISIPHBIC (IIOJIHOE M COKpAIIEHHOE) YPaBHEHUs THIPOJIN3A
MPUBEIEHHBIX COJICH MO TIEPBOW CTYNICHH, a TAKXKE BBIPAKEHHS U KOHCTAHTHI THAPONIN3a. YKAKHUTE PEAKIHIO CPEJIbI
Y HampaBJIeHUE CMEIICHUST PABHOBECHS THAPOJIN3A ISl KAXKIOTO CiTydast pH:

a) pa30aBlIeHNUH;

0) noOaBiIeHUH PacTBOPA KUCIIOTHI,

B) 100aBJICHUH PACTBOPA LIENIOYH;

') HarpeBaHUH.

3amanue 3. CocTaBbTe CXEMy MPOLIECCOB, IPOUCXOIAIINX HA HHEPTHBIX 3JEKTPOJaX MpH
3JIEKTpoIn3e BOAHOro pacTBopa Zn (NOs),. Beluncnure Maccy MoJIydaroIuXxcsl Ha 3JIE€KTPOAAx BEIIECTB. €CIIU CUIIa
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 TunoBble 3a1aHUS /15l OLIEHKH HABBIKOB B KayecTBe 00Pa30BaTe/IbHOI0 pe3yJbTara

Kox n HanmeHoBaHmEe OO0pa3oBaTenbHEINA Pe3yIbTaT
WMHIIMKATOpa JOCTHKEHHS
KOMITCTEHIINU

OIIK-1.2. IIpumensier ocHoBHble | OOyd4aroIuiics Biaaeer:

NOHATUA u 3aKOHBI HaBbIKaMH NPUMCHCHHA OCHOBHBIX MOHATUN M 3aKOHOB XHUMHUH 1A peUICHUS MPEAMETHO-
€CTECTBEHHBIX HayK Ui | TpOHIIBHBIX 3a1a

perieHust HpPEAMETHO-
TIPOQHIBHBIX 33134

2.3.1. IIpumepsnl 3anannii

3ananue 1. Paccuntaiite 31C MeTHO-IIMHKOBOTO FAJIbBAHMYECKOTIO dJIEMEHTA JIJISl CTAaHIaPTHBIX
KOHIICHTpAIMH HOHOB MEIH U IIMHKA.

3ananue 2. HapyiieHa CIUIOMIHOCTD MOKPBITHS OLMHKOBAHHOTO Jkene3a. OnpenennuTe TUIT TOKPHITHS (aHOAHOE WU
KaTOJHOE) W HAIlMIIUTE aHOAHYIO M KaTOOHYIO peakUuu B cpeaax: a) paszdasnenHoir H2SO4, 6) HelTpanbHOW c
PacTBOPEHHBIM KUCJIOPOJIOM.

3ananue 3. PaccuuTaiite 3.1.C. MEIHO-IIMHKOBOI'O TaJIbBAHMUECKOT0 3JIEMEHTA, €CIIH AJICKTPOIbI IIOIPYKEHBI

B 0,01 M pacTBOpHBI CBOMX COJIEH.




3aganue 4. Ha neittpanuzanuio 1,35 T cepHoil Kuca0TH u3pacxonoBano 1.1 r ruapokcua meno4Horo Meramia. B
pe3ynbTaTe peakipu oOMeHa o0pasyeTcs cpenHsis coib. KakoBa dopmyna ruapokcua’?

3aganue 5. Ha HeilTpanuzauuio 2,7 T CepHOM KHUCIOTHl MU3PACcCXOAOBAHO 2,2 I TUAPOKCHIA ILIEIOYHOTO METaa.
Hatinure sxBUBajeHTHYIO Maccy rujpokcuaa. Kakosa ero ¢opmyna? Peakius oOMeHa mpoTekaeT ¢ oOpa3oBaHUEM
KHUCJIOH COJIH.

OIIK-1.3. [Mpumensier | OOyuvaromumiics Biaaeer:

€CTeCTBCHHOHAYYHblEe  METOJbl | HAaBBIKAMHU INPUMEHEHHS METOJI0B TEOPETUYECKOTO M IKCIEPUMEHTAIBHOTO MCCIEIOBAaHUS
TEOPETHYECKOTO U | XUMHYECKUX OOBEKTOB, IPOIECCOB M SIBICHUH, HaBBIKAMU MPOBEACHUS XUMHUYECKUX
OKCIICPUMEHTAJIBHOT'O OKCIICPHUMEHTOB 10 Sa}IaHHOﬁ MCTOJUKC U HABbIKAMH o6pa60T1<n UX pe3yJIbTaTOB
HCCIIEIOBAaHHSA 00BEKTOB,

TIPOIIECCOB, SBICHUH, MPOBOIUT
SKCHEPUMEHTBl 1O  3aJaHHOU
METOJUKE u aHaAIU3UPYET
pe3yIbTaTH

2.3.2. [Ipumeps! 3agaHuii

3ananue 1. [Ipu nonwkennu remneparypsl Ha 20 °C cKOpOCTb peakiui yMEHBIINIACH B 9 pas.

Kak u3MeHuTCs CKOPOCTH 3TOM peakiu Npy yBeandenuu temnepatypst ot 80 °C no 120 °C ?

Pacuer mnpoBeaure mno mpaBwity Bant-I'opda. I[loyemy ckopocTh peakiuu Bo3pacTaeT MpU MOBBILICHUN
TeMITepaTyphI?

3ananue 2. [IpuponHelii ra3, UCIONB3YEMbIH B KOTEIbHBIX B KaUECTBE TOIJIMBA, B OCHOBHOM COCTOMT M3 METaHa
CH,. CocraBpTe ypaBHEHHE pEakLUH TOPEHUS MeTaHa M, MPUMEHHMB CIIEICTBUE M3 3akoHa ['ecca, ompenenute
TEIUIOTY CTOPaHUs METaHa.

3amganue 3. BerauciuTh 3HaYCHUE 3.71.C. TATBBAHMYECKOTO 3JIEMEHTa:

(-) Zn/0,01 M ZnS0O,/0,01 M FeSO,/ Fe (+)

Hanwmmmre mporniecchl Ha aHOZie M KaToJle, a TaKKe PEaKIrio, TeHEPUPYIOUIYIO TOK, M OnpenenuTe B KX 3HEpruro
I'n66ca xuMHUYECKO# peakny.

3aganane 4. U3 metaimo Cu, Mg, Cr BbiOepete npotekTop i Fe. HamumuTe aHOMHBIA M KaTOMHBIN MTPOIIECCHI TIPH
MIPOTEKTOPHOM 3allIMTE JKeJie3a B MOPCKOM BOJIE.

3aganne 5. B xakyro ctopoHy cMecTutcs paBHOBecue peakiui: CO(ra3) + H20O(mmap) «» CO2(ra3) + H2(ra3)
AH® = - 41,8 x>k Tipy TIOBBIIIEHUH TEMIIEPATYPHI U TOBBIIICHUH JABICHUS?

2.4 IlepeyeHb BONPOCOB /1JIsl MOATOTOBKH O0YYAKOIIUXCS K MPOMEKYTOYHOH aTTecTalluu

1. OcHOBHbBIE XUMHUYECKHUE TIOHATHUA: MOJIb, MOJIsIpHAst Macca. OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, SKBUBAJICHTOB, KPATHBIX OTHOIIEHUN, OOBEMHBIX OTHOIICHUH,
ABorazpo. YpasHeHue MenneneeBa-Knanelipona. Pacuer 5KBUBaJIEHTHBIX MAcC JIEMEHTOB M COEIMHEHUH.

2. Xumuueckass TepMoauHAMuKa. [IepBbIi 3aKOH TepMOAMHAMUKH. BHYTpEHHS SJHEPIUs U SHTAJbIINUA.
Tepmoxumuueckuii 3akon .M. 'ecca, cieactBus u3 3akoHa. CTaHAapTHbIE TEIUIOTHI 00pa30BaHUs. DHTPOIMHUS.
W3MeHeHne SHTpONUM B XMMHYECKUX Ipoleccax U (a3oBbIx mepexopax. JHeprus ['mb6ca. HanpaBieHHOCTH
XUMUYECKUX MporeccoB. Pacuer m3MeHeHus sHeprum ['mb0Oca B XHMMHUUYECKUX peakUusaX. XHMUYECKOe MU
(dha3oBoe paBHOBECHS.

3. Xumnueckasg KuHeTHMKa. CKOpOCTb TOMOIEHHBIX M TETEPOr€HHBIX XHMHUYECKUX PEAKIMM.
3aBUCHUMOCTh CKOPOCTH OT KOHLIEHTPALIUH pearupyrolluxX BELIECTB (3aKOH JIEHCTBUS Macc), TeMIepaTyphl
(mpaBunio Baut-I'odda, ypaBHeHHe AppeHuyca). DHeprus akTUBaLUMHU. [ OMOTeHHbII 1 reTepOreHHbIH KaTaius.
Xumunueckoe paBHoBecue. KoHcranTa paBHOBecuss W ee cBA3b C¢ sHeprued ['mb6ca. IlpuHuun cmerenus
xumuueckoro pasHosecus Jle Illarense. @uznyeckue METOABI CTUMYIMPOBAHUS PEAKIIUH.

4. Crpoenue atoma. Mojaenu ctpoenust aroma. YpasHeHus Jlyu-ne-bpoins n Wlpénunrepa. Teopus
bopa. Dnexrponnsle 060104k atoMoB. KBantoBble uncia. [Iopsok 3amodHEHUs: 3JEKTPOHHBIX OpOMTaNeH:
npunuun [aynu, npasuio ['ynaa, npasuiia KineukoBckoro. DneKTpOHHbIE CEMENHCTBA JIEMEHTOB.



5. Ilepuonnueckas cucrema siaemeHToB JI.MI. MenneneeBa. OHeprus HOHM3ALMM, CPOACTBO K
ANEKTPOHY,  3JEKTPOOTPULATEIBHOCTh,  CTENEHW  OKHCIEHUS  DJIEMEHTOB. V3MeHeHue  paJanycos,
ANEKTPOOTPULIATEIBHOCTEN, HPHEPrUid HMOHU3ALMH, CPOJACTBA K 3JEKTPOHY, a TaKK€ KHCIOTHO-OCHOBHBIX H
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumnueckas cBsi3b. OCHOBHbBIE XapAKTEPUCTUKH CBSI3U: SHEPIHUsl, JyIMHA. MeTo/ BaJICHTHBIX CBSI3EH.
OCHOBHBIE XapaKTEPUCTUKH KOBAJIEHTHOM CBSI3U: HAIIPaBIEHHOCTb, HACBIIIAEMOCTb, KPATHOCTb, MOJISPHOCTD.
Bo30yk/eHHOe COCTOSHHE aToMa. DJIEKTPUYECKH MOMEHT aunois. ['mOpuamsanus aTOMHBIX OpOHUTajei.
JloHopHO-ak1ienTopHast CBsi3b. Bomopomnas cBsizb. MeTosl MOJEKYJsIpHBIX opOuTanei. MoHHas cBs3p, ee
OTJINYUE OT KOBAJIEHTHOU CBs3U. [[OCTHIKEHMSI XUMHUM B HOBBIX OTPACISAX MPOMBIILIEHHOCTH: HAHO-, TUIa3MO-,
MeMOPaHOTEXHOJIOTHH.

BHyTpeHHsis CTpyKTypa KpUCTAIOB. THIIBI KPUCTATUIMYECKUX PEIIETOK. 30HHASI TEOPUSI KPUCTAJIIOB.
Mertanibl, HOTyNIPOBOAHUKH, JUAIEKTPUKHU. J(Marpamma COCTOSIHUS «KENIEe30-YIIIepOI».

7Copbumst u copOIMoHHBIE Tporiecchl. MonekynspHas ancopOrus. MoHHO-oOMeHHAst ancopOIws.
VYpasuenus Jlharmiopa . IloBepxHoctHo-akTuBHBIE BemiecTBa (IIAB). Crpoenme. Ilpumepsr ITAB.
[Tpumenenue copOIMOHHBIX nporieccoB U [TAB B TexHHMKe U HAPOJTHOM XO3SHCTBE.

7. Mucnepcuple cuctembl. Kiaccudukamnum u METOIbI MOMYUYEHUsT JUCTIEPCHBIX crcTeM. KuHeTndeckas
W arperatMBHas YCTOWYMBOCTh TUCTIEPCHBIX CHUCTeM. [ pyOOIUCTIEpCHBIC CHUCTEMBI: CYCICH3UHU, dMYJIbCHH,
nenbl. Komnonnueie cucteMbl. CTpoeHUE KOJUIOUIHOW YacTUIbl. CBOMCTBA KOJUTOMAHBIX cucteM. Koarymsuus.
Dnekrpodopes, snexTpoocmoc. Tukcorpomnusi. CuHepesuc.

8. PactBoppl. CrocoObl BBIpaXEHUS KOHIIEHTPAIIMM PAcTBOPOB. TepMoaWHaMMKa MpoIecca
pactBopenus. KoynmuraTuBHble CBOMCTBa pacTBOPOB. 3aKOHBI PACTBOPOB HEANEKTpoiauToB: Payns u Bant-
l'odpda. M3oronmueckmii korddumment. IIpumenenune 3akonoB Payms u Banrt-I'odda k pacTBOpam
ANEKTPOJUTOB. DJNEKTposuThuecKass auccornuarus. CTeneHb W KOHCTaHTAa JAuccouuanuu. Jlucconumanus
Pa3IMYHBIX XUMUYECKUX COeAMHEHUH. Peakiuum B pacTBOpax 3JIEKTPOIHMTOB. 3aKOH pazbaBieHus OcTBaiba.
[IpousBeneHre pacTBOPUMOCTH.

9. DnexkTpoauTHYecKas IUCCOLMAlLMs BOJbI, HOHHOE MPOU3BEIECHNUE BOJIbI, BOJOPOIHBIN MOKA3aTEb.
Jlmarpamma cOCTOSIHUS BOJIbI B 00JIACTH HEBBICOKMX naBieHui. ['uaponus coneir. Bunasl runponuza. Koncranra
THPOJIN3a, CTENEeHb THAPOJIM3a. YCIOBUS CMEIICHHWS paBHOBECHs ruaponu3a. BopomoaroroBka miis
oxnaxaenus JIBC. VYnpaneHwe MexXaHWYeCKUX NpUMeceHd, KOJUIOMAHBIX dacTull. JloOaBieHHe NPUCATOK K
oxyaxpaaromieit Bojge. XKectkocth Bosbl. CocTaB mpupoAHBIX BoA. CIIOCOOBI ONpeiesieHrst BpeMEHHOM U 001IIei
xkecTkocTh. CrocoObl yCTpaHEHHsI )KECTKOCTH BOJBI: METOJAMU XUMHUYECKOTO OCAKICHUS M MOHHOTO OOMEHa
(KaTHOHUPOBAHWSI W AHUOHUPOBAHUS), MArHUTHOW OOpPaOOTKOM, SJIEKTPOAMAIN30M, YJIbTPa3BYKOBOM
00paboTKOM, MATHUTO-MOHU3AIIMOHHBIM METOJIOM.

10. JdonopHo-akuentopHoe B3aumojeiictBue. KomriekcHsie coenuHenusa. KoopauHanmoHnHas Teopus
Bepuepa. Jlucconumanus KOMIUIEKCHBIX COEAMHEHHUH. Y CTOMYMBOCTh KOMILIEKCOB. JIBoitHbIe conu. Koncranra
HECTOMKOCTH KOMIUIEKCHBIX COeIMHEHUN. [Ipumepsl NCIOIb30BaHUs KOMIUIEKCHBIX U JIBOWHBIX COCIMHEHHN B
TEXHUKE.

11. Knaccel Heopranmdeckux Beniects. CBOWCTBA OKCHIOB, THIPOKCHIOB, COJICH.

12. OxucnurenpHo-BOccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHust CTENEHN OKUCICHMS.
Oxucmurenu u BoccraHoBurenu. Knaccudpukamus OBP. Hanpasnennocts OBP. Hcnoms3oBanme OBP B
AIIEKTPOXUMHUYECKUX MTPEOOpa30BaTENsIX YHEPTUH, B AHATUTHUECKON XUMUU U IP.

13. OOmumue cBOMCTBa METAJIOB. 3aBUCUMOCTh METAJIOB OT TOJIOKEHHS B MEPUOAMYECKON CHUCTEME
.M. MenneneeBa. OcHOBHbIE MeETOIbl IOJIy4eHHUs. lcnonp3oBaHME B KauecTBE KOHCTPYKIMOHHBIX
MarepuanoB. OU3NKO-XUMHUYECKHE TIPOLECCHI IIPU CBApKE U MailKe METaJUIOB.

14. CninaBbl. ®U3MKO-XUMHUYECKUN aHanu3. JluarpaMMbl COCTOSTHUS JBOMHBIX METAUINYECKUX CHCTEM C
o0pa3oBaHHEM 3BTEKTHKH, HHTEPMETaUIUa U TBEPAOro pacTBopa. Vcrnonb30BaHne CIIaBOB B TEXHHUKE.

15. DnexkTpoxumusi. DNEKTPOAHBIN MOTeHIMaN. M3MepeHue cTaHAapTHBIX 3JEKTPOJAHBIX MOTEHIIMAJIOB.
Bonopoansiii anektpoa. YpaBuenne HepHcra. XuMHUeCKHEe MCTOYHUKH TOKA: TaJIbBAHUYECKUE M TOIUIMBHBIE
AIIEMEHTBI. DJEKTpOXUMUYECKas moyspusanus. YpaBHeHue Tadens. KucinoTHele U meaoYHble aKKyMYJIISTOPBIL.
HoBble THUINBI aKKyMYJIATOPOB. DJIEKTPOIN3. DJIEKTPOIU3 PACIUIABOB U PacTBOPOB. KaTo/lHOE BOCCTAaHOBJIEHUE
U aHOJHOE OKHCIICHHE. DJIEKTPOJU3 PACTBOPOB C PACTBOPUMBIMH M HEPACTBOPHUMBIMU aHOJAMHU. 3aKOHBI
®apages. Beixon no Toky. [Ipumenenne anexrponusa. ['anpBanomiactuka. ['aapBaHOCTETHS.

16. Kopposuss meramioB. KuHeTuka M TepMOAMHAMHKA Ta30BOM M 3JIEKTPOXMMHMUYECKON KOPPO3MH.
Buner xopposun. Kopposust mox neiictBueMm Onykgaromux TOKoB. CrmocoObl 3alUThl OT KOPPO3WHU:
JETUPOBAHUEM, 3alIUTHBIMU TOKPBITHSMH, JJICKTPOXUMUYECKUMHU CHOCOOaMM, W3MEHEHHUEM CBOWCTB
KOPPO3UOHHOM Cpe/ibl, PALIMOHAJIBHBIM KOHCTPYUPOBAHUEM H3/IETIUN.



17. Opranndeckue coenuHenus. OOmas xapaxktepuctuka. OTinduTeNnbHas 0coOeHHOCTh. Teopus
XuMHu4deckoro crpoenus A.M. bytiepoBa. OyHKIIMOHAIBHBIE TPYIIBl OPraHUYECKUX coeluHeHuM. [Ipumepnt
NpeeNbHBIX U HEeNpPeAeIbHBIX YIIIeBOJOPOIOB,CIIUPTOB, ()EHOJIOB, allbJCTHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT,
IMPOKO MPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SMCTBE.

18. BricokomonekynspHble coenuHenus. [lonumepsl. ITonumepnsie marepuansl. Onuromepsl. MeTo sl
CHUHTE3a IOJMMEPOB:NOJMMEpU3alsd W NOJUMKOHAeHcauusa. WHunmaropel u Kartanus3atopel. CTpyKTypa
MOJIUMEpOB. JIMHENHbIE, pa3BETBIECHHBIE U CETYATHIE MOJUMEPBL. XUMUYECKUE CBA3U. PU3HUKO-MEXaHUUECKUE
cBoiicTBa mojiuMepoB. Bynkanuzarus. [lonumepHsie Matepuanbl. KOHCTPYKIIMOHHBIE TUIACTUYECKUE MACCHI.
CocTosiHuS TMHENHBIX MTOIMMEpOB.PU3UKO-MEXaHUYECKUE CBOMCTBA MOIMMEPOB. [IpuMeHeHne noiauMepoB Ha

TpaHCIOPTE.

19. KauectBeHHbli aHanmu3. XuMHUUecKas HIeHTHU(UKaus BemecTB. KolWdyecTBEHHBIN aHaM3.
Knaccudukanus METO/IOB. ['paBumeTprueckuit METO/I. TutpuMerpuueckuii aHasus.
KommiekcoHomeTpuueckoe TUTPOBAHUE. OKHCANTENBEHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

NHCcTpyMeHTaIbHBIE METOBI aHaIM3a: XpoMmaTorpadudecKuid, KOHIYKTOMETPHUIECKUM,TOSIPO-TpaduaecKui,
noTeHoMeTpuyeckuif. duzuko-xumuueckuid  aHanu3. ONTUYECKHE METOJbl aHaliu3a. XUMUYECKHUE W
¢buznyeckue MeTonsl aHanu3a. COBpeMEHHBbIE KOHCTPYKIIMOHHBIE MaTepuaibl U UX (PU3UKO-XUMUYECKUE
CBOWCTBA.

20. Ponp XxuMuM B OXpaHe OKpYXKarolel cpepl. 3aiuTa BO3IYIITHOTO U BOJTHOTO OacCEitHOB.

3. MeToauveckne MaTepHaJibl, ONpeaes0Nue NPoueaypy U KPUTePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMIA NPU NPOBEAeHUN NIPOMEKYTOYHOI aTTeCTAlMH

Kputepun ¢popMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLEHKA «OTJIMYHO» BBICTABIIICTCA OOYYAIOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero o60bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, ecid KOJIMYECTBO IPABWIBHBIX OTBETOB Ha
BOMPOCH — 89 — 76% oT ob1iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHMTEJBLHO» BBICTABISACTCS OOYYAIOIIEMYCsl, €CIH KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH! —75—-60 % oT ob1iero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaAIOIIEMYyCs, €CIH KOJIMYECTBO IPAaBHIBHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK IO Pe3y/JbTATAM BbINOJIHEHUS 3aJaHUH

«OTIUYHO/32a4TEHO» — CTABUTCS 32 pa0dOTY, BHIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

«Xo0poI1o/3a4TeH0» — CTAaBUTCS 32 padOTy, BHIMOJIHEHHYIO MOTHOCTHIO, HO TIPY HAJIMYWH B HEW He Ooee
OJTHOU Herpy0oii OIMOKN 1 OTHOTO HeoueTa, He OoJiee TpeX HEJOUYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEH0» — CTABUTCS 32 pabOTy, eciii 00yYaIONIMICS TIPABUIIBHO BBITTOJHWII HE
MeHee 2/3 Bceid paboThl WK IOMYyCTHI He Oosee OJHOM rpy0oli OomMOKY U JBYX HEIOYETOB, HE Oojee OJHOMN
rpyOoOil U OfHOW HerpyOoil omuOKU, HEe OoJjiee TpeX HErpyObIX OMMOOK, OJHOW HErpyO0oil OmMOKHA U JBYX
HEJI0YEeTOB.

«Hey/10BJIeTBOPUTEJIHLHO/HE 3a4YTE€HO» — CTaBUTCS 3a pabOTy, €CIM YHCIO OIMMOOK W HEJI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIETBOPUTEIHHOY WU MPABUIHHO BHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowr owuboxk:

- epybvle owubKU: He3HaHUue OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCMU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHBIIL 6bl00D X00a
peuieHus.

- Heooyemvl. HEPAYUOHANbHbIE NPUEMbl BbINOIHEHUS 3A0aHUsA; OMOeNbHble NOSPEUHOCU 8
Gdopmynuposxe 6v160008,; HeOPeI’CHOE BLINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OlleHOK IO 324eTy



«3auTeH0» — CTyIeHT mpuoOpesn HEOOXOIUMbIE YMEHHS W HABBIKH, MPOJEMOHCTPHUPOBAT HABBIK
NPaKTUYECKOTO MPUMEHEHHUs IOJIyYeHHBIX 3HAHWW, HE JOMYCTHJ JIOTHUYECKHMX M (PAKTHYECKHX OIIMUOOK;
CTYJEHT MpPHOOpen HEeOOXOAWMbIE YMEHHsSI W HAaBBIKH, MPOJAEMOHCTPUPOBAT HABBIK MPAKTHYECKOTO
NPUMEHEHHUS TIOJTYYCHHBIX 3HAHUH, HO TOMYCTHJI HE3HAYUTEIbHbIC OIMOKH U HETOYHOCTH.

«He 3a4TeHO0» — CTYACHT NEMOHCTPUpPYET (pparMeHTapHbIE 3HAHUS H3y4aeMOro Kypca; OTCYTCTBYIOT
HEO0OXOAMMbIC YMEHUS U HAaBBIKH, TOMYIIEHbI TPyObIe OMHUOKH.



