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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |Ilenpf0 OCBOGHMS AWCHUIUIMHEI sBIAeTcAd (popMmupoBaHHe OOIMIENPOMECCHOHANBHBIX KOMIETCHIMH TI0 pEIICHHIO
HUHKEHEPHBIX 3aJay B MPOPECCHOHANBHOM JEATEIbHOCTH C HCIONb30BAHHEM METOOB ECTECTBEHHBIX HAyK HA OCHOBE
pa3BUTUsSL Y OOYYAIONIMXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS; HAYYHOTO MBIIIIEHHS; LEIOCTHOTO IPEACTABICHUS O
XMMUYECKHX 3aKOHAX OKPYXKAIOILETO MUPA B UX €UHCTBE U B3aUMOCBA3H.

1.2 | 3amaun qUCIMIITUHBL:

1.3 | - Ilony4enue pyHIaMEHTAIBHOIO 00pPa30BaHus, CIOCOOCTBYIOLIETO AAIbHEHIIIEMY Pa3BUTHIO TUYHOCTH;

1.4 |- M3yueHue XMMUYECKUX SIBICHUU M 3aKOHOB XUMMHU, IPAHUILBI UX NPUMEHHMOCTH, NPHMMEHEHHE 3aKOHOB B BaXKHEHINIUX
MPaKTHYECKUX TPHIOKEHHUSAX;

1.5|- BelpaboTka y oOywarommxcs NPUEMOB M HABBIKOB PEHICHUS KOHKPETHBIX 3aJad U3 pasHbIX oOnacTteil xumuw,
MOMOTAIOIIHX UM B JalbHEHIIeM penath npodeccCuoHaIbHbIE 3aJauH;

1.6 |- OsnakomieHue OOy4aroIIMXCsS C COBPEMEHHOW HAay4yHOH amnmapaTtypoil W BbelpaboTKa y oOydaromuxcs HayabHBIX
HaBBIKOB ITPOBE/ICHHS 3KCIIEPUMEHTANIBHBIX HCCIIEI0OBAHUI.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI
Iuxn (paznpen) OIT: | b1.0.17

3. KOMIIETEHIIUH OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

MOAVJIA)

OIIK-1 Cnocoben peuiaTh MHXXCHCPHBIC 3ala4i B HpOC])eCCI/IOHa.HLHOﬁ JACATCIBbHOCTH C UCITIOJIB30BaAHUEM METO/J0B €CTCCTBCHHBIX
HayK, MATEMATUYCCKOro aHaJin3a U MOACIIMPOBAHUA

OIIK-1.2 ITpuMeHsieT OCHOBHbIE IIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK Ul pEIICHUS TPEIMETHO-TIPO(PUIBHBIX 33124

OIIK-1.3 HpI/IMeHﬂeT C€CTCCTBCHHOHAYYHBIC METOJbl TCOPECTUICCKOI'O U OKCIICPUMECHTAJIbHOI'O UCCJICJOBAHU O6’beKTOB, poneccoB,
S[BJIGHHﬁ; IIPOBOAUT SKCIIEPUMEHTHI 110 3aJJaHHOW METOJIUKE U AHAJIM3UPYET PE3YIbTATHI

B pe3yabTaTe 0cBOEHHS TMCHUNIUHBI (MO1YJIs) 00yUAIOIIMICS T0JIKEH

3.1 |3narts:
3.1.1 | OCHOBHBIC MTOHSATHS U 3aKOHBI XMMHH M UX POJIb B PEHICHUH IPEIMETHO-POMUIBHBIX 3a/1ay;
3.1.2 | METOIBI TEOPETUUCCKOTO M IKCIICPHMEHTAIBHOTO MCCIICIOBAHUS XUMHUYECKIX 00BEKTOB, IIPOLIECCOB U SIBJICHHI, METOIUKY
MIPOBE/ICHHS M 00pabOTKH PE3yNbTaTOB XHMHUYECKOT0 SKCIIEPHMEHTA
3.2 | YmeTh:
3.2.1 | McroNB30BaTh OCHOBHBIC MOHSITHUS U 3aKOHBI XUMHH JUTS PEIICHHUS IPESIMETHO-TIPOPHUIBHBIX 33134,
3.2.2 | IpUMEHATh METOABI TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEOBAHNS XUMUUECKUX 00BEKTOB, MIPOIIECCOB U
SIBJICHUH, IPOBOJUTH XMMHUYCCKHE SKCIICPHUMEHTHI 110 33/IaHHOH METOIMKE U 00padaThIBaTh UX PE3yIIbTATHI
3.3 | Baagerts:
3.3.1 | HaBBIKAMU IPUMCHEHHSI OCHOBHBIX TIOHATHI M 3aKOHOB XUMHUH JUTS PEIICHHUS PESIMETHO-TIPOGHUIbHBIX 337134,
3.3.2 | HaBBIKAMU IPUMEHEHHS METOIOB TEOPETUIECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIEIO0BAHHI XUMHIECKUX OOBEKTOB,
MIPOLIECCOB U SIBIICHUI, HABBIKAMH MIPOBEICHHS XUMUICCKUX SKCIICPHUMECHTOB IT0 3aJaHHON METOJMKE M HABBIKAMU
00pabOTKH UX pe3yIIbTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBaHnue pa3nesioB u TeM /Bu/1 3aHATHS/ Cemectp | HacoB | IIpumeuanue
3aHATHSA / Kvpc
Paznen 1. OcHOBHBIE IIOHSATHS U 3aKOHBI XHMHUHU
1.1 OmnpeneneHne SKBUBAJICHTa M SKBUBAJICHTHOM MacChl MeTala 1o 2 2
Bomopony /J1a6/
1.2 PacueT MOJISIpHBIX Macc KBHBAJEHTA MPOCTHIX BELIECTB U CIIOKHBIX 2 2
coeiHeHHH. 3aKoH 3kBuBanieHToB /I1p/
Paznen 2. OcHOBBI XMMHYECKOIl TePMOANHAMUKH
2.1 OnpenerneHne TEIIOBBIX 3()()EKTOB XUMHUYECKUX peakiui /J1a6/ 2 2
2.2 PacueT n3MeHEeHUs SHTATBINH, SHTPOITHK U dHepruK [ HOOCa XMMUYECKUX 2 2
peaknuii, HampaBJICHHOCTh XUMUYIECKHUX mponeccos. /I1p/
Paznea 3. OCHOBbI XUMUYECKOWH KMHETHKH
3.1 CKOpOCTh XHMUYECKUX peakiuii. XuMudeckoe paBHoBecue /J1ab/ 2 2
32 PacueT 3aBUCHMMOCTU CKOPOCTH PEAKLUI OT KOHLEHTPALUN pErUpyIOLUX 2 2
BELIECTB U TeMIIEpaTypsl. PacueT KoHCTaHThI paBHOBecHs peakuuid. [IpuHnun
cMeleHus Xxumuaeckoro pasHoBecus Jle Illarense /TIp/
Pa3nen 4. [lepnoamyeckasi cHCTEMAa H CHCTEMATHKA 3JieMeHTOB. CTpoeHne
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMEHTOB.




4.1

OnexTpoHHbIE (HOPMYIIBI H YIEKTPOHHBIE CXEMBI aTOMOB. [I3MEHEHHE CBOHCTB
ANIEMEHTOB 10 MIEpHOIaM U rpymnam cucteMbl Menaeneesa /I1p/

Paznen 5. Xumu4eckasi ¢BsI3b U CTPOEHHE MOJIEKY.JI

5.1

DIeKTPOHHOTOYCHYHBIE U CTPYKTYPHBIE POPMYITBI MONIEKY.1. JIUmonbHbIe
MOMEHTBI MoJieky /TTp/

Pa3gen 6. PacTBopnl

6.1

OrmpeneneHne KOHIEHTPALMN PacTBOPA.
OnexTponuTHdeckas qucconuanys. Peaknuu norHoro oomeHa /J1a6/

6.2

Pacyer TemmepaTyp KUIICHUSI U 3aMEpP3aHHsl, OCMOTHYECKOIO JaBICHHS
pactBopoB. [Ipon3BeieHIe paCTBOPUMOCTH U KOHCTAHTBI JUCCOLHAIINH
ANIEKTPOIUTOB. PacueT KOHCTaHT I'UAPOJIN3a CONeH U BOIOPOIHOTO
niokazarens /ITp/

Pazgen 7. OKHCIAMTEIBLHO-BOCCTAHOBUTEIbHbIE nmpoueccnol

7.1

OKHUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu /J1ab/

Pasnea 8. DinexkTpoxumMnyeckne cucTeMbl.

8.1

lanpBaHMYECKHE ITEMEHTHI
Onextponus /J1ab/

8.2

Pacyer 3/1¢c XMMHUYECKUX U KOHIIEHTPAI[HOHHBIX TAIbBAHUYECKHUX JICMEHTOB.
3akons! Dapayes i mponeccos aekrponusa /I1p/

Paznen 9. Koppo3us merajiiioB

9.1

Pacuer 3aMTHOrO IEWCTBHS OKCUAHBIX [UICHOK, PACUET KOPPO3HOHHON
cToiikoctr MetaynioB /IIp/

9.2

Kopposus meramios u 6oprda ¢ Heit /J1ad/

Pa3gen 10. CamocrosiTe1bHAsA padoTa

10.1

IToxgroroBka k mpakTHYECKUM 3aHATHIM /Cp/

16

10.2

ITonroroska k JtabopaTopHbIM padotam /Cp/

15

Pa3nen 11. KontakTHast paGoTa Ha aTTecTalMIo

3auer /KD/

0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUaNbl U POBEACHUST TIPOMEKYTOUHONW aTTeCTAlMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHHN K
paboueii mporpaMMe JUCHHUILUTAHBI.
®DOpMBI U BHJIIBI TEKYIETO KOHTPOJS MO JAUCIHUILIMHE (MOIYIII0), BUABI 3aJJaHUN, KPUTCPHUH X OICHUBAHHUSI,
pacrpeneneHre 6ayuIoB MO BUIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS TpeToaBaTeNeM JUCIUTUTNHBI C yIETOM €€ CIIeIN(UKU ’
JIOBOJISITCS 10 CBEIEHUS 00YJaOLIMXCsl HA TIEPBOM YIEOHOM 3aHATHH.
Texkymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTHHBI (MOYIA), KaK MPaBHUIIO, C
ucnons3oBanuemM DM OC Wi myTeM MPOBEPKH MUCbMEHHBIX padoT, MPETyCMOTPEHHBIX pa00YUMHU MPOrpaMMaMHt JUCITUTUTAH B
paMKax KOHTaKTHOH pabOThI U CAaMOCTOSTEIBHON PaboTHI o0ydaronuxcs. st QUKCHUPOBaHUS PE3yAbTATOB TEKYIIETO KOHTPOJIS
MOXeT ucnonbk3oBatbess DMOC.

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

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHOoBHAsA JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue Wznatensc On. aapec
TBO, FOJL
JI1.1 |H. B. KopoBun OO0mast XuMusi: y4eOHHK ISl TEXH. BY30B M.:
Beicm.
K., ,
2005
6.1.2. JlonoJHUTeIbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENH 3arinaBue W3parensc On. aapec

TBO, I'OL




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI2.1 |H. JI. I'nunka OO6mast XuMust: yaeOHoe TocoOue JIJIsl By30B M.:HUuTer
pai-
[Ipecc, ,
2004,
2003
JI2.2 | I'munka H. JL., 3amauu ¥ yrpaxHEHUs 1Mo 00Iel XUMuH: yael. mocooue st M.:
PabunoBH4a B. A., BY30B WnTterpan
Pyounoit X. M. -IIpecc,
2009

6.2 UndopManMoOHHBIE TEXHOJIOTUH, HCIOJIb3yeMble NMPH 0CYILeCTBIEHUH 00Pa30BaTEJIHLHOI0 Mpoiecca no JMCUUIINHE

(Mony.r0)

6.2.1 IlepeveHnb JINIEH3HOHHOTO M CBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 00ecTedeHUsI

6.2.1.1 | MS OFFICE
6.2.2 epeuens npoeccHOHAIBLHBIX 623 TaHHBIX H HWH(OPMALMOHHBIX CIPABOYHBIX CHCTEM
6.2.2.1 | KoHCYnbTaHT ILTIOC
6.2.2.2 | T'apanr
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)
7.1 | Jlekunonusle u 1a00paTOpHBIC PAOOTHI IPOBOSITCS B COOTBETCTBHHU C PAaCHMCaHUEM 3aHATHH B JlabopaTopusx oo1ueit

XMMUH, BKITIOUAIOIISH: CYIIMIBHBIN MIKad, YCTPOHCTBO [T OBICTPOro MPOCYIIMBAHUS XUM. ITOCY/IBI, IITATHB
nmabopaTopusii (10 mIT.), akBaqUCTHILIATOP, OUAUCTIILIATOP, OapoMeTp, Beckl ekTporHsie CASCUW620HV, koMmiekT
¢domnuii, anmapat Kunna, munnusonstmerp pH-150M u B yuebHO-HCccae10BaTeNbCKOM 1a00paTOpru, BKIIOYAIOIIEH:
anmapar Kurnma, 6apometp, Ouctuimsatop, Becsl HR 60, konbonarpesarens [1341000M, muuBonsT™eTp pH-150M, neun
MydensHas, Tepmooiok I19-4030, xpomarorpad "Xpomarek Kpucran", snexrponeds CIIOJI. IIpn npoBeneHnn 3aHATHIA
UCTIONB3YeTCsS MPOSKTOpP U IKPaH.

7.2

JU71s1 BBITIOTHEHUS CAMOCTOSITENNBHOM PabOThl MCIIONB3YETCSI YUTATBHBIN 321 OMOIMOTEKHN ¢ BBIXOIOM B IHTEpHET.

7.3

Jns xpaHeHus J1abopaTopHOro 000PYIOBaHUS MIPEAYCMATPUBACTCS CIICIL.IIOMEIICHHE .




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLIEHOYHBIE MATEPHUAJBI 1JI51 TIPOMEKYTOYHOM ATTECTALIUM
MO JUCHUILJIMHE (MOAY.IIO)

XUMUSHA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

Hampapnenune moaroToBKy / CieUaIbHOCTD

23.05.04 DxcnayaTanus sKeJe3HbIX 10Ppor

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

MarucTpajbHbIA TPAHCHOPT

(HaumeHosamue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)Ky’TO‘-IHOﬁ aTTCCTaAllUd — OLHCHUBAHUC MPOMCIKYTOUYHBIX W OKOHUYATCIBbHBIX PC3YJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMbI TIPOMEKYTOUHOUN arrecranuu: sauem (2 cemecmp — ounoe omodenenue, 1 kypc — 3aounoe
omaoenenue).

[TepeueHb KOMIETCHIINMA, HOPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUIMHBI
Kon unnukaropa qoCcTHKEHUST KOMIIETEHIIUN

Kon n HanmeHnoBanue KOMIICTCHIIUH

OIIK-1. CniocobeH pemats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIeITENILHOCTH C UCIIOJIb30BaHHEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKOro aHaju3a u
MOJCITUPOBAHUS

OIIK-1.2. HpI/IMeHSIeT OCHOBHBIC TOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK JJIA
peuicHus HpeZ[MeTHO-HpO(l)I/IJ'H)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEJOBAHNS OOBEKTOB, IPOLIECCOB, SBICHHUH, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Or1ieHOYHBIE
MaTepHaIbl
(cemectp 3, Kypc 2)

KOZ[ 1 HAaUMCHOBAHUE MHAUKATOPpA Pe3yJ'H)TaTbI o6yqu1/1;1 10 JUCLUIIIINHEC

JOCTHXCHUA KOMIICTCHIIMNA

OIIK-1.2. ITlpuMeHsieT OCHOBHBIE MTOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pemeHns mpeaMeTHO-IPOPIITBHBIX 3a1a4

OOGyyaroniuiicst 3HaeT:
OCHOBHBIC TMOHATUA W 3aKOHBI XMMHWHU M HUX pPOJb B
PELICHUH NPEIMETHO-IPOMUIBHBIX 3a/1a4

Tecter m. 2.1.1

OOy4aronuiicss yMmeeT:
WCIIONIb30BaTh OCHOBHBIC TIOHATHS M 3aKOHBI XMMUH JIIS
peleHus MPeAMETHO-TIPOQHIBHBIX 33134

Samanus 1. 2.2.1

OO0yJaroniuiics BIaaeer:
HaBBIKAMU MPUMEHEHHUS OCHOBHBIX TMOHSATHHA M 3aKOHOB
XUMHH 7S pEIISHIsI TPEeIMETHO-TPOMMIBHBIX 33129

Samanns 1. 2.3.1

OIIK-1.3. [Ipumensier
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIEJIOBaHUS  OOBEKTOB,  IIPOIIECCOB,
ﬂBJ’IeHHﬁ, MpOBOAUT OKCIICPUMEHTHI I10
3aJIaHHOM  METOJUKE U  aHAIU3UPYET
pe3yJbTaThl

OOyJaroniuiicst 3HaeT:
METOJIbI  TEOPETHMYECKOTO U  IKCIEPHUMEHTaJIbHOTO
WCCIIEIOBAaHUSI XMUMHYECKUX OOBEKTOB, MPOIECCOB H

Tecter 1. 2.1.2

SBICHUNA, METOAMKY TpOBEACHHS U  00paboTKH

PEIYIbTATOB XUMHUYECKOI'0 SKCIICPUMEHTA

OOGyyaronuiicst ymeeT: 3amanus . 2.2.2
MMPUMEHATH METOAbI TCOPETUIECKOTO n
OKCIICPUMEHTAJIBHOTO HUCCJICAOBAHUS XUMHUYCCKUX

OOBEKTOB, TMPOIECCOB W  SBICHHUHA, IPOBOAUTH

XMUMHUYECKHE DKCIIEPUMEHTHI 110 3aJaHHOW METOIHMKE U
00pabaThIBaTh X PE3YJILTATHI

OO0yJaronuiics BIaaeeT:

HaBbIKAMU TIPUMEHEHUs] METO/IOB TEOPETHYECKOro |
9KCIIEPUMEHTAILHOTO ~ WCCIIEIOBAaHUS  XMMHUYECKHX
00BEKTOB, IPOLIECCOB U SABJICHUH, HABBIKAMHU POBECHUS
XUMHYECKHX IKCIEPUMEHTOB IO 33aJaHHON METOIUKE U
HaBBIKAMHU 00pabOTKH UX Pe3yJIbTATOB

Bamanus 1. 2.3.2

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClleAyromux Gopm:

1) cobecenoBanue;

2) BemmonHeHue 3ananuii B DIOC yHHBepcuTeTA.




2.

Tunosbie! KOHTPOJILHBIE 32JAHUS WM HHbIE MATEPHAJIBI /15l OLEHKH 3HAHUM, yMEHHUH,

HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Ilpumenser ocHOBHEIE | OOydJarOUIHIiCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHATHS M 3aKOHBI XHMHH U UX POJIb B PELICHUHU MTPEAMETHO-IPOMUIBHBIX 3a1a4
HayK Ui pElIeHHs HpPEeIMETHO-
poGUIBHBIX 32724

a)
b)

c)
€)

2.1.1. Ilpumepsl TeCTOBBIX 3aJaHMit

1. Tennora oO6pa3oBaHus BeLIeCTBa — 3TO

TeIyI0Ta 00pa3oBaHus 1 MOJIS JAHHOTO BEIIECTBA U3 aTOMOB B BAKYYyME;

TerI0BOM A ekt peakmym oOpa3zoBanus | MO JAHHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB;

cymmMma 3Hepr1/1171 BCEX XUMHNUYECCKHUX CB)I3CI71, BXOJAIINX B COCTAaB MOJICKYJIbI JaHHOI'O BEIICCTBA,
TENI0BOM 3G GEKT peakuuy pa3aoKeHus 1 Mo JaHHOTO CI0KHOTO COEAMHEHUsI Ha IPOCTHIE BEILIECTRa;
TETIOBOM 3 PEKT peaKkuny MpH MOCTOSHHOM JIaBICHUN

2. @opmynHMpoBKa cleICTBHA M3 3aKOHa ['ecca miisi pacdera W3MeHEHHUs dSHepruu ['mbOca XMMHUYECKUX
pEeaKLUii 3ByUUT CIEAYIOIUM

n3MeHeHue dHeprun [ mo6ca peaknu paBHO pa3HOCTH TEIUTOT 00pa30BaHUs M SHTPOIHIA YIYACTHUKOB TaHHOU

peaKIny, YMHOKEHHBIX Ha KO3 (PUIIUEHTBI, CTOsIIIIE TIepe/1 BEIIECTBAMU B YPaBHEHUU PEaKIUH;

n3MeHeHue sHepruu [ nb6ca peaknyu paBHO pa3HOCTH SHepruit [ 166ca 0OpazoBaHUsl KOHEUHBIX U HCXOIHBIX

BEIIECTB — YYAaCTHUKOB JAaHHON peaklHd, JeleHHOW Ha pa3HOCTh KOA((HUIIMEHTOB, CTOSANINX IIEepen

BEIIECTBAMU B YPaBHEHUH PEaKIIH;

W3MeHeHHue 3Hepruu ['mb0ca peakiuu paBHO cymMMe SHepruii ['mb0ca oO0pa3oBaHUS KOHEYHBIX M UCXOIHBIX

BEIIECTB — YYaCTHUKOB JIAHHOW PEaKINH, YMHOKEHHBIX Ha KOA((HUITUEHTHI, CTOAIINE TIepe]] BeeCTBAMH B

YpaBHEHUU pEaKIny;

n3MeHeHue sHepruu [ nb6ca peakym paBHO pa3HOCTH SHepruil [ 1b6ca 00pazoBaHUs KOHEUHBIX U HCXOIHBIX

BEIECTB — YYACTHUKOB JIAHHOW PEaKINH, YMHOKEHHBIX Ha KOA((HUITUEHTHI, CTOAIINE TIepe]] BeeCTBAMH B

YpaBHEHUU pEaKIny;

~n3MeHeHune sHeprun [ nb0ca peakinu paBHO pazHOCTH dHepruit [ m6Oca 06pa3zoBaHus HICXOHBIX U KOHEYHBIX

BEIIECTB — YYACTHUKOB JIAHHON PEaKIii, YMHOXECHHBIX Ha KO3((QUIIMEHTHI, CTOSIINE Mepe]] BENIeCTBAMU B

YpaBHEHUU peaKIuu

3. OHranbnuel CUCTEMbI HA3bIBACTCS:

TEIIOoBOH 3G (GEKT peakiuu MNP MOCTOSHHOM JIABJICHUM;

CyMMa BHYTPECHHEH SHEPTUU U SHTPOIMU CUCTEMBI;

TEII0BOM 3 (HEKT peakiyu PU MOCTOSHHOM 00bEMEe CUCTEMBI,

Pa3HOCTh PHTPOIUU CUCTEMbI U IPOU3BEJICHISI IABJIICHUS Ha 00bEM;

CyMMa BHYTPEHHEW SHEPTHH CUCTEMBI U MIPOU3BENICHUS IaBICHHS HA 00BEM.

4. Cnencreue u3 3akoHa ['ecca jns pacdera TEIUIOBBIX dPPEKTOB XUMUYECKUX peakiuil (hopMynupyercs
CIICAYIOIIMM 00pa3oM:

TEII0BOM 3 (HEKT peakiyu paBeH CyMMe TEIUIOBBIX 3()(EKTOB OTACIBbHBIX CTaAUi TaHHOW PEaKIIUH;

TeroBoil 3dekT peaknuu paBeH Pa3HOCTH TEIUIOT OOpa30BaHUs KOHEYHBIX M HMCXOJHBIX BEIECTB —

YYaCTHUKOB JAaHHOW peakuuu, AEJCHHOW Ha Pa3sHOCTh KO3()(UIMEHTOB, CTOSAIMIMX IEepes BellecTBaMHU B

YPaBHEHUH PEaKLHH;

TETIoBOH 3P QEKT peakiuy paBeH CyMMe TETIOT 00pa30BaHUsl KOHEUHBIX M HICXOIHBIX BEIIECTB — Y4aCTHHKOB

JIAHHOW peakIlni, YMHOXKEHHBIX Ha KO MUIMEHTHI, CTOSIINE MEePe]] BEeCTBAMY B YPABHEHHH PEaKIni;

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEpPONPUSTHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KONMYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COIEPKaHH OIIEHOYHBIX CPEICTB CPEaN 00YJaIONINXC sl YHHBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




d)

€)

TermoBoll 3dekT peaknuu paBeH Pa3HOCTH TEIUIOT OOpPA30BaHUS KOHEYHBIX M HMCXOJHBIX BEIIECTB —
YYaCTHUKOB JIAHHOW Peaklliy, YMHOKEHHBIX Ha KOO(Q(HIIMEHTHI, CTOSIINE TIepe)T BEECTBAMH B YPaBHEHUH
peakuuu;

TETUI0BOM 3()(PEKT peakiuu paBeH Pa3HOCTH TEILIOT 00pa30BaHMs KOHCYHBIX BEIIECTB — YYaCTHUKOB JIAHHOM
pEeaKuu W TEIUIOT CTOpPAHWsI HMCXOTHBIX BEIIECTB — YYAaCTHHKOB NaHHOW peaKIHWH, YMHOXXEHHBIX Ha
KO3 (UITUCHTEHI, CTOSIITUE MTePE]T BEIICCTBAMU B YPAaBHCHUU PEAKIIHH }

5. DHAOTEPMUYECKOU SBIISCTCS PEaKIus, I KOTOPOi

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

6. CponcTBO K BIEKTPOHY — ITO:

SHEPTus, KOTOpas 3aTpaurBaeTCs Ha MPUCOECANHEHHE 3JICKTPOHA K aTOMY;

SHEPIrusl, KOTOpas HeoOXoauMa sl OTPBIBA JIEKTPOHA OT aTOMa;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTa OTJaBaTh CBOM JIEKTPOHBI COCETHIM aTOMaM;
SHEPIrusl, KOTOPas BBIAEISIETCS PH IPUCOSIUHEHUH JIEKTPOHA K aTOMY;

CBOWCTBO aTOMa JaHHOTO 3JI€MEHTA MIPUTATUBATH K ce0e 3JIEKTPOHBI OT COCETHUX aTOMOB.

7. TIlox OKUCIHUTENHHBIMYU CBOMCTBAMH aTOMa ITIOHUMAIOT:

CIOCOOHOCTh aTOMa OT/IABaTh SJIEKTPOHBL;

SHEPrHI0, KOTOpas HEOOXOAMMa JIJIsl OTPBIBA 3JICKTPOHA OT aToMa;

CBOICTBO aTOMa JAHHOTO AJIEMEHTA OTAABaTh CBOM JJIEKTPOHBI COCEJHUM aTOMaM;
CIOCOOHOCTH aTOMa MIPHUCOETUHSATH IJIEKTPOHBI;

CBOICTBO aTOMa IaHHOTO AJIEMEHTA MPUTITUBATE K ce0e TEKTPOHBI OT COCETHIX aTOMOB.

8. Uto Ha3pIBacTCS AMEKTPOOTPUIIATEILHOCTHIO?

SHEPTHsl, KOTOPas 3aTPAunBaACTCs HAa MPUCOEANHEHHE 3JICKTPOHA K aTOMY,

9HEPTHUsi, KOTOpast HEOOXO0/[MMa JIJIsl OTPBIBA 3JIEKTPOHA OT aTOMa;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTa OTJaBaTh CBOU JIEKTPOHBI COCETHIM aTOMaM;
SHEPTHsl, KOTOPAs BBIJACISACTCS MPU MPUCOCTUHEHUH SJICKTPOHA K aTOMY;

CBOWCTBO aToMa JIAHHOTO 3JIEMEHTA MPUTATUBATH K ce0e 3JICKTPOHBI OT COCETHUX ATOMOB.

OIIK-1.3. ITpumenser OOyuarommiics 3HaeT:

€CTECTBEHHOHAYYHbIE METOIbI METO/(bl TEOPETHUYECKOTO M JKCIIEPUMEHTAILHOTO HCCIICIOBAHUS XUMUIECKUX OOBEKTOB,
TEOPETUIECKOTO U NPOIIECCOB U ABJICHUH, METOIUKY MPOBEJICHUS U 00pabOTKHU pe3ysbTaTOB XUMHUYECKOTO
AKCIEPUMEHTAIBHOTO SKCIEepUMEHTa

HCCIIe0BaHUS 00bEKTOB,
IIPOLIECCOB, ABJICHUH, IPOBOJUT
SKCIEPUMEHTHI 10 3aJJaHHOMN
METOAUKE U aHAITU3UPYET
pe3yabTaThI

1

a)
b)
c)
d)

2.1.2. Ilpumepsl TeCTOBBIX 3aJaHMIT

MeTaHOI NOTy4aeTcst B pe3ysIbTaTe PeaKinuu
CO(r) + 2H2(r) «CH30H(x); AH0298 =—127,8x I
BIIPaBO;
BJICBO;
BHayYaJie BIPABO, 3aTEM BIIEBO;
He OyJeT cMelaThesl.

Kax Hamo n3MeHnTh 1aBieHNEe B CUCTEME, YTOOBI CKOPOCTh MPOTEKAIOMIEH B HEW peakinun
2H5S5(1) +302(r) —2S02(T) + 2H20(T) yBenuumiack B 32 paza?

YMEHBIIUTH B 2 paza ;

YBEJIMYHTH B 6,4 pasa ;

YMEHBITTUTE B 32 pasa ;

YBEJIMYUTH B 2 pasa.




a) 24 wmn;
b) 48 mn;
c) 24m

d) 12 m.

a) 0,11%;
b) 0,02% ;
c) 0,125%;
d) 0,7%.

a) -0295B
b) 0,295 B
c) 0,059B
d) 0,059 B}

a) 0,059B
b) 0.059 B
¢c) 0,18B
d) 0,03B

) =A:Pb0-2e =Pb*

d) ~A:Pb0—4e =Pb*

a) B oOpaTHOM
b) He cmecTHTCH

d) B npsMoM

3 Ilpu KHCIIOTHO-OCHOBHOM THUTpoBaHHuU 50 MJI pacTBOpa Iej10un u3pacxomoBado 24 mi 0,5 M pacTBopa cepHoi
kuca0Thl. CkojbKo 0,5 M COJAHOM KMCIOTHI MOTPEOOBAIOCH ObI IS TOM *Ke Leaun?

4 Jlns xucimoTHO-ocHOBHOTO THTpoBaHus 30 Mi pactBopa KOH morpeboBamocs 12 mu 0,05 H. pactBopa
KACIOTHL. OTpe/ieuTe MPOICHTHYIO KOHIIEHTPAIIUIO PACTBOPA IIEIOYH.

5 Tlorenmuan BOIOPOIHOTO 3IeKTpoaa pu pH, paBHOM 5, cocTaBiIseT:

6 D.n.c. KOHLEHTpaMOHHOTO ranbBanuueckoro snementa :Fe/FeCl3(3 u.)//FeCl13(0,001 M)/Fe paBen

7 Kakue peakiyu IpoTEKaroT Mpu paboTe KUCIoTHOro akkymyisatopa Pb/ HoSO4 /PhO,?
a) {~A:Pb0—4e =Pb*
b) ~A:PbO; +4H" +4¢ =Pb0 + 2 H,O K: Pb0 — 4e =Pb*

K: PbO; + 4H* + 4e = Pb0 + 2 H,0O

K: PbO; + 4H* + 2¢ =Pb% + 2 H,O
K: PbO; + 4H* + 2¢ = Pb** + 2 H,O

9. B kakoM HaIlpaBJIeHUH CMECTUTCS paBHOBecHe rujiponusza ZnSO4 nipu yBennyenuu pH?

C) BHaA4daJIC B O6paTHOM, 34TCM B I[IPAMOM

2.2 TunoBble 3a]aHUSA /I OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kona n naumeHoBanue
WHJUKATOpa JOCTUKEHUS
KOMIIETEHIIUH

O06pa3oBaTeNbHBINA PE3yNbTaT

OIIK-1.2. TlpuMeHsieT OCHOBHBIE
TIOHSTHS 1 3aKOHBI
€CTECTBEHHBIX HAYK JJIS
pelieHus npeaMeTHO-
npoIIBHBIX 33124

OO0yyaronuiicst ymeeT:
HCIIOJIb30BaTh OCHOBHBIC IMOHATHS U 3aKOHBI XMMHUH IS PEIICHUS MTPEIMETHO-TIPO(UIBHBIX
3a1a4

3amanme 1. Onpenenure:

YCIOBUAX.

2.2.1 Ilpumepsnl 3aganmii

a) BOBMOXXHOCTh CAaMOIIPOHU3BOJIBLHOTO IPOTEKAHMUSI ITPOLIECCOB;
0) MPeaNOYTUTEIHHOCTh TON WU HHOM PeaKIui;
B) KOJIHeCTBO Terwa (K/[k), KOTopoe BBIIEIMTCS FITH TIOITIOTATCS TIPH TPOXOKICHNN KKIIOHN PEaKIiH (H.Y.).
YpaBHEHU peaKIuii:
S(k) + O (r) = SO(T)
S(k) + 1,50, (r) = SO3(r)
Hcnonvzyiime ons pacuemos mabauyy mepmoOUHAMUYECKUX XAPAKMEPUCTUK 8euleCing npu CIMaHOapmHbIX




3amanwne 2. Onpenenure s raasBaHrdeckoro snemenra (-) Mg /0,01M MgSO.// 0,001M CuSO. /Cu (+)

a) B K/ SHEPrHI0 XUMHYECKOH PeaKIny, TPEBPALIAIONIYIOCS B AIEKTPHUECKYIO;
0) HaIMIIMTE IPOLIECCH HA AHO/E U Ha KAaTOJIE, PEaKIHIO, TEHEPUPYIOIIYI0 TOK;
B) 3HAYEHNE 3.]1.C. TATTHBAHIHYECKOT O 7IeMeHTa

3amanue 3. Cxosbko rpammoB xiopuaa xenes3a FeCls nano pacroputs B 450 r Boas! st ipurotosieHus 10% - ro pactBopa?
OtBetsl: 1) 51;2)4571;3)50T1;4) 53 1

3ananue 4. Onpenenure, Kakas U3 MPUBEACHHBIX PEAKIHMH ABISETCH OKHUCIUTEIBHO-BOCCTAHOBUTEILHOM:
1. NazPO4 + H,O — NaHPO, + NaOH
2. K4[Fe(CN)e] + FeCls — Fes[Fe(CN)s]s + KCI
3. SiO,+ HF — SiF4 + H,0
4, H,SO;+ HCIOs — + HCI

OIIK-1.3. [Mpumenser | OOydarOMMACT yMeeT:

€CTeCTBCHHOHAYYHbIE  METOJBI | MIPUMEHATh METOJABI TEOPETHYIECKOTO M SKCIEPUMEHTAIBHOTO HMCCICIOBAHUS XUMHYCCKHUX
TCOPETUYECKOTO nu O6’beKTOB, mpoueccoB " ﬂBHeHHﬁ, MPpOBOANUTE XUMHUYCCKUEC SKCIECPHUMCHTHI 110 SaﬂaHHOﬁ
SKCIIEPUMEHTAIEHOTO METOJIUKE U 00pabaThIBaTh UX PE3yJIbTAThI

HCCJIeTIOBAHUS 00BCKTOB,

MPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCHEPUMEHTHl 1O  3aJaHHOU
METOJUKE u aHaJIM3UPYET
pe3yJIbTaThl

2.2.2 TlpumepsI 3aganuii

3aganue 1. Ilo 3nmauenmio 1P paccuuraiiTe pacTBOPHMMOCTh, a TAKKe KOHIEHTPALMI0 KAaTHOHOB M AHMOHOB B
HACBIILIEHHOM PacTBOpE, MOJIb/I, 1/1, mr/n. Coemunenne: CuS I1P= 6-10 3¢

3aganue 2. Hamummire MONEKyISpHbIE U HOHHO-MOJEKYJISIpHBIE (ITOJTHOE M COKPAIIEHHOE) YpaBHEHHS THUAPOIN3a
IIPUBEAEHHBIX COJIEH IO IIEPBOM CTYIIEHU, a TAKXKE BBIPAXKEHUS I KOHCTAHThI TUAPOJIN3A. Y KQXKUTE PEAKIIUIO CPE/IbI
Y HallpaBJICHHE CMEILEHHUS pAaBHOBECHS I'MIAPOJIN3a IS KaKJOTO CITydas MpH:

a) pa30aBlieHUN;

0) n00aBJICHUU PaCTBOPA KKCIIOTHI,

B) 10OABIIEHUH PaCTBOpPA MIEIOYH;

T') HarpeBaHUM.

3amanue 3. CocTaBbTE CXEMY MPOIIECCOB, MPOUCXOASIINX HA HHEPTHBIX JICKTPOIaX MPH
anekTposnse BogHOro pactsopa Zn (NOs),. BerumcianTe Maccy MogyqarouXxcsl Ha 3JEKTPOIaxX BEHIECTB. €CIH CUJIa
toka 100 A, Bpemst anextponuza 60 MUHYT.

2.3 TunoBble 3aJaHUA /1JIs1 OLIEHKH HABBIKOB B KauecTBe 00pa30BaTe/LHOI0 pe3yabTaTa

Kon 1 HaumeHnoBanue O06pazoBaTesbHBIA pe3ysIbTaT
UHUKATOpa JOCTHKEHUS
KOMIETEHITNH

OIIK-1.2. Ilpumenser ocHOBHBIE | OOydJalONIHiics BIageeT:

HayK JJIs1 PElIeHHs MPEeIMETHO- | MPOQMIBHBIX 3a/1a4
npoHIBHBIX 33124

TMOHATHA U 3aKOHBI €CTECTBEHHBIX | HABBIKAMW MPHUMCHEHUSA OCHOBHBIX MOHSATHH M 3aKOHOB XHMHH 1A pEHICHUA NPEAMETHO-

2.3.1. ITpumepsl 3a1aHMIi

3ananue 1. Paccumraiite 3/[C MeTHO-IIMHKOBOTO TATbBAHUYECKOTO 3JIEMEHTA JJIsI CTAHITAPTHBIX
KOHIICHTpAITNii HOHOB MEM ¥ ITMHKA.

PacTBOPEHHBIM KHCIOPOJIOM.

3anmanue 2. HapyiieHa CIIONTHOCTh MOKPBITHS OLMIMHKOBAHHOTO kele3a. OnpeaenuTe THI TOKPBITUS (AaHOAHOE HITU
KaTOJHOE) W HAIMIIWTS aHOJHYI0 M KaTOIHYIO PEakiud B cpenax: a) pazbasienHoit H2SO4, 0) HelTpaabHOU C




3ananue 3. PaccunTaiite 3.J1.C. MEIHO-IIMHKOBOTO TaJJbBAHUYECKOTO DIIEMEHTA, €CITH JEKTPOBI MTOTPYKEHBI
B 0,01 M pacTBOpHI CBOMX COJICH.

3aganue 4. Ha neiirpanuszauuio 1,35 r cepHOi KHCIOTH U3pacxonoBano 1.1 © ruapokcuaa MIETOYHOT0 MeTauia. B
pe3ynbpTaTe peakiuu ooMeHa oopasyeTcs cpenHssa conb. Kakosa hopmyna rumpokcuaa? .

3amanme 5. Ha melitpamuzanuto 2,7 T CepHOM KHCIOTH M3PacXoioBaHO 2,2 T THAPOKCHAA IIEITOYHOTO METajlia.
Haiinute sxBuBalieHTHYIO Maccy ruapokcuia. Kakora ero gopmyna? Peakius oOMeHa mpoTekaeT ¢ 00pa3oBaHHEM
KHUCJIOM COJH.

OIIK-1.3. [Mpumensier | OOyuvarommiics BiiageeT:

€CTECTBEHHOHAy4YHbIE  METO/bl | HABBIKAMU NPUMEHEHHS METOJIOB TEOPETHYECKOTO M JKCIEPUMEHTAIBHOIO HCCIEIOBaHMS
TEOPETHIECKOTO 1 | XUMHYECKHX OOBEKTOB, MPOLECCOB M SBICHWH, HABBIKAMH TIPOBEICHHS XHMHUYCCKHX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHONH METOANKE W HABBIKAMHU 0OPaOOTKH MX PE3yIbTaTOB
HACCIIEN0OBAaHUS 00BEKTOB,

MPOIIECCOB, SBICHUH, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIMKE u aHAIN3UPYET
PE3YNbTaThI

2.3.2. Ilpumepsl 3agaHuii

3ananue 1. [lpu nonmxennu temnepatypsl Ha 20 °C ckOpOCTh peakuu yMeHbIIUIACh B 9 pas.
Kak U3MeHHUTCS CKOPOCTh 9TOi peakiuu Npu yBenudenuu temneparypbl ot 80 °C no 120 °C ?
Pacuer nposeaute no npasuiny Banr-T'odda. [Touemy ckopocTs peakiuy Bo3pacTaeT MpH NOBBIIIEHUN TEMIIEPaTyphl?

3ananue 2. [IpupomHeii Ta3, UCTIONB3yEeMbI B KOTENIBHBIX B KAYECTBE TOIIINBA, B OCHOBHOM COCTOUT 3 MeTaHa CHa.
CocTaBbTe ypaBHEHHE peakIMi FOpeHHs MeTaHa W, MPUMEHMB CJIEJICTBHE M3 3aKoHa l'ecca, ompenenuTe TEIUIOTY

CropaHnuvs M€TaHa.

3amanue 3. BeUuciIuTh 3HaYE€HHUE 3./.C. TAILBAHUYECKOr0 JJIEMEHTA:
(-) Zn/0,01 M ZnS0.//0,01 M FeSO./ Fe (+)

'm66ca xumMHuYeCcKOl peakiyu.

HpOTeKTOpHOﬁ 3alIuTe XKCJIC3a B MOpCKOﬁ BOJIEC.

3amanme 5. B xakyro cropoHy cmecTtutcs paBHoBecue peakuuu: CO(ra3) + H20(map) «» CO2(ra3) + H2(ra3)
AH® = - 41,8 x/Ix 0py MOBBILLIEHUN TEMIIEPATYPHI U OBBILICHUU AABICHUS?

Hammmmre IMPpOLCCChl HAa aHOAC U KAaTOJAC, a TAKIKEC PCaKIUI0, TCHCPUPYIOIIYIO TOK, U OMPECACIUTC B KI[)K SHEPruro

3ananue 4. U3 merammos Cu, Mg, Cr BeiOepere npotekTop ans Fe. Hanmmmre aHOAHBIN M KaTOTHBIN MTPOIECCH IPU

2.4 TlepeyeHb BONPOCOB /151 MOATOTOBKH 00y4AIOIIMXCS K MPOMEKYTOUYHON aTTecTAlUM

1. OcHOBHBIE XMMUYECKHE MTOHATHUS: MOJb, MOJIsIpHAs Macca. OCHOBHBIE 3aKOHBI XMMUU: COXPAaHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, HKBUBAJIECHTOB, KPATHBIX OTHOIIEHUH, OOBEMHBIX OTHOIICHU,
ABorazipo. YpaBaenne MeHnneneeBa-Kianeiipona. PacueT 5KBUBaJICHTHBIX MAacC JIEMEHTOB M COCIMHEHU.

2. Xumuueckas TepMoaHHaMUKa. [IepBbIil 3aKOH TepMOAMHAMUKN. BHYTpEHHSs SHEPTUs U SHTAJIbIIHS.
Tepmoxummueckuii 3axkoH ['.U. I'ecca, cnenctBust u3 3akoHa. CTaHIapTHBIC TETUIOTHI 00pa30BaHMs. DHTPOIIHSI.
V3MeHeHHne SHTPONMU B XMMUYECKHX Mporeccax U (a3oBeIx mepexonaax. DHeprust ['m60ca. HampaBneHHOCTD
XUMHUYECKUX TporeccoB. PacueT namenenuns snepruu [ m66ca B XUMHUYECKUX peakIUsaX. XUMHUECKoe U (pa3oBoe
paBHOBECHSI.

3. Xumnueckast KuHeTuka. CKOpOCTb TOMOT€HHBIX M T€TEPOTE€HHBIX XMMUYECKUX PEAKINil. 3aBUCUMOCTb
CKOPOCTH OT KOHIIEHTpallMil pearupyrollyux BELIECTB (3aKOH JIEHCTBUS Macc), TemIepaTypsl (mpaBuio Bant-
l'odda, ypaBHenne Appenuyca). DHeprusi aKTUBallUA. | OMOTEHHBIH M TETEPOTCHHBIA KaTaau3. XUMUYECKOE
paBHOBecue. KoHcTaHTa paBHOBecHs M ee CBs3b ¢ sHepruei ['mOOca. IlpuHIMI CMEmeHHs XMMHUYECKOTO
paBHoBecus Jle [llarenbe. duznueckre METOIbl CTUMYJIUPOBAHUS PEAKIIUH.



4. Crpoenne atoma. Moaenu ctpoenusi aromMa. YpasHenus Jlyu-ne-bpoitns u pénunrepa. Teopus
Bopa. DnexTponnbsie 000104ku atomMoB. KBanToBbIe uncina. [Iopsok 3amoiHeHUs 3JIEKTPOHHBIX OpOuTaneii:
npunun [aynu, npaBuso ['ynaa, npaBuia KinedykoBcKoro. D1eKTpOHHBIE CEMENCTBA 3JIEMEHTOB.

5. Ilepnonnueckas cucrema annemenToB [[.1. MenneneeBa. DHeprust HOHU3ALNU, CPOACTBO K 3JIEKTPOHY,
3IEKTPOOTPULATENIBHOCTD, CTETIEHH OKUCIIEHUS 31€MEHTOB. MI3MeHeHue paanycoB, 3J1€KTPOOTPULIATEIbHOCTEM,
SHEPIHMM HMOHM3ALMH, CpPOACTBA K JJIEKTPOHY, a TaKKe KHCIOTHO-OCHOBHBIX M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumnueckas cBsi3b. OCHOBHBIE XapaKTEPUCTUKU CBSA3M: dHEPrus, AJIMHA. MeTo/ BaJE€HTHBIX CBS3EH.
OCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOM CBSI3U: HAIIPaBICHHOCTb, HACBHIIIAEMOCTb, KPATHOCTb, MOJIIPHOCTb.
Bo30yxkeHHOe COCTOSHUE aroMa. DJEKTPHUUYECKUI MOMEHT AMIoisA. [ MOpuam3amus aTOMHBIX OpOuTaiei.
JloHOopHO-aKkenTopHasi CBsA3b. BomopoaHas cBs3b. MeToln MONEKYIspHbIX opOuTaneid. MoHHas cBs3b, ee
OTJINYUE OT KOBAJICHTHOM CBSA3H. JJOCTMKEHMSI XMMHUM B HOBBIX OTPACIIAX IIPOMBIIUICHHOCTU: HAHO-, ILIa3MO-,
MEMOPaHOTEXHOJIOTUH.

BuyTpeHHss cTpyKTypa KpUCTauIoB. THIBI KPUCTAUIMYECKUX PELIETOK. 30HHAS TEOpUs KPHUCTAJUIOB.
Meraibl, HOJyIPOBOJHUKH, TUIIEKTPUKU. JlMarpaMmMa COCTOSIHUS <GKEI€30-yIiaepoay.

7Copbumst u copOIMoOHHBIE Tporiecchl. MosekynspHas ancopOmus. MoHHO-oOMeHHas aacopOIus.
VYpasuenus JIaurmiopa . [ToBepxunoctHo-aktuBHbIE BelecTBa ([IAB). Ctpoenue. [Ipumepst I[TAB. [Ipumenenue
COpOIMOHHBIX TIporieccoB U [IAB B TeXHUKE U HAPOJTHOM XO3SIHCTBE.

7. Aucnepcublie cucteMbl. Knaccudukanuu 1 METOIbI OMyYEHUs IUCIIEPCHBIX cucTeM. Kunetnyeckas u
arperatuBHas yCTOMUMBOCTb JUCIEPCHBIX cucTeM. I'pyboucnepcHble CUCTEMBL: CYCIIEH3UU, SMYJIbCUH, [IEHBI.
Konnounueie cucrempl. CtpoeHue KomiougHOW uactulbl. CBOMCTBAa KOJUIOWIHBIX cucTteM. Koarymsus.
Dnexrpodopes, dnekTpoocmoc. Tukcorpornus. Cuaepesuc.

8. PactBopbl. CriocOOBI BBIpQXKEHUS KOHIIEHTPAIMH PacTBOPOB. TepMOAMHAMHKA MTPOLIECCa PACTBOPEHHUSL.
KommmratuBHble CBOWMCTBA pacTBOPOB. 3aKOHBI PACTBOPOB HednekTponutoB: Payms wu  Banrt-T'odda.
N3oronnueckuit koadduiment. [lpumenenue 3akonoB Payns u Baut-I'odda k pactBopam 31eKTpONHTOB.
OnexkTponutuyeckas jauccoumanus. CTeneHb M KOHCTaHTAa JAuMccolManuu. Jluccoumanus paziudHbIX
XMMHUYECKUX coelMHeHuH. Peakiinu B pacTBopax 3JeKTpOIUTOB. 3akoH pa3zdasnenus Octanbaa. [Ipoussenenue
PacTBOPUMOCTH.

9. DnexTponuTHyeckas IUCCOLMALNSA BOIbI, HOHHOE IPOU3BEIEHUE BOJbI, BOJOPOIHBIM IOKA3aTENb.
JluarpaMma cOCTOSTHUS BOJIbI B 00J1aCTH HEBBICOKUX NaBieHui. ['unponus coneit. Bunpl ruaponusa. Koncranra
TUpOJN3a, CTENEHb THUAPOJIN3a. YCIOBHMS CMEIIEHUsS paBHOBECHS TIuapoin3a. Boxomoaroroska uis
oxnaxaeHus JBC. Ynanenue mexaHwdeckux MpUMeced, KOJUIOMJAHBIX 4acTHIl. JloOaBieHHe Mpucagok K
oxnaxnatouien Boge. Kectkocts Boasl. CocTaB mpupoAHbIX BoJ. COCcOOBI onpeieneHuss BpeMEeHHOM 1 001ei
xecTkocTU. CriocoObl yCTpaHEHHs! )KECTKOCTH BOJbI: METOJaMU XUMHUYECKOTO OCaXJI€HUS U MOHHOTO OOMeHa
(KaTUOHUPOBAHUS M AHUOHUPOBAHUS), MATrHUTHOW O0OpaOOTKOHM, DSIEKTPOIUAINU30M, YIBTPa3BYKOBOU
00pabOTKOM, MATHUTO-MOHU3AIMOHHBIM METOJIOM.

10. /lonopHo-akuentopHoe B3aumozeiicTeue. KomiuiekcHsle coeauHeHus. KoopauHanuoHHas Teopus
Bepnepa. Jlucconumanns KOMIUIEKCHBIX COEAMHEHUM. Y CTOMYMBOCTh KOMIUIEKCOB. J[BoitHbIe conn. KoHcTanTa
HECTOMKOCTU KOMIUIEKCHBIX coelMHeHUH. [IpuMepsl NCnoIb30BaHUsI KOMIUJIEKCHBIX U JIBOMHBIX COCAMHEHUN B
TEXHHKE.

11. Knaccel Heoprannueckux BemiecTB. CBONCTBAa OKCHIOB, THAPOKCUJIOB, COJIEH.

12. OxucnurensHo-BoccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHus cTeneHu OKUCICHUS.
Oxucnurenu u BocctaHoButenu. Knaccugukamuss OBP. Hampasnennocts OBP. Hcnonws3zoBanue OBP B
ANEKTPOXUMUYECKUX NMPEoOpa30BaTesiX SJHEPTUH, B AHATTUTHUECKON XUMHUU U JIp.

13. O6muue cBoiicTBa METAIOB. 3aBUCUMOCTh METAJIOB OT MOJIOKEHUS B iepuoindeckoii cucreme J{.1.
MenpneneeBa. OCHOBHbIE METO/bI NOJNy4eHHs. VICIONB30BaHME B KAa4eCTBE KOHCTPYKLIHOHHBIX MaTEPHAJIOB.
PU3NKO-XUMHUUYECKHE MPOLECCHI PU CBAPKE U MaKe METAJIOB.

14. CnnaBel. ®U3MKO-XUMUYECKU aHAIN3. J(MarpaMmbl COCTOSIHUS ABOMHBIX METAIUIMYECKUX CUCTEM C
0o0pa3oBaHMEM IBTEKTHKH, HHTEPMETATHIA U TBEPIOTo pacTBopa. Mcronp30BaHKe CINIABOB B TEXHUKE.

15. DnekTpoxumus. DIEKTPOAHBINA MMOTEeHIMAN. MI3Mepenne cTaHIapTHBIX IEKTPOJHBIX MMOTEHIUAIOB.
Bonopoansiit snekrpon. YpaBHenue HepHcra. XuMuueckre UCTOUYHUKHM TOKA: TaJlbBAHUYECKHUE U TOILIMBHbBIE
AJIEMEHTHI. DJIEeKTpoXUMHUYecKas nossipuzanus. Ypasaenue Tadens. KuciaoTHeie U mienouHble akKyMyJISTOPHI.
HoBble THIIBI aKKYMYJIATOPOB. DJIEKTPOJIN3. DIEKTPOIN3 PACIIIIAaBOB U pPacTBOPOB. KaToiHOE BOCCTaHOBIIEHUE U
AHOJIHOE OKHUCIIEHHE. DJIEKTPOJIN3 PACTBOPOB C PACTBOPUMBIMH U HEPACTBOPUMBIMU aHOaMU. 3akoHbI Dapazes.
Beixon o Toky. Ilpumenenue anexrpoisnsa. ['anpBanoruiactuka. I'anpBaHocTerus.



16. Koppo3zus meraminoB. KuneTtuka 1 TepMoIMHAMUKA Ta30BOM U AJIEKTPOXUMHUUYECKON KOppo3uu. Busl
koppo3uu. Koppo3ust mox nerictBueM Onyxaaromux TOKoB. CIOCOOBI 3aIIUTHI OT KOPPO3HHU: JIETHPOBAHUEM,
3alIUTHBIMU TMOKPBITUSMH, AJIEKTPOXUMUYECKUMH CHOCOO0AMU, U3MEHEHHEM CBOMCTB KOPPO3HOHHOM Cpenbl,
palMoOHAIbHBIM KOHCTPYUPOBAHUEM U3/ICIHIA.

17. Opranunyeckue coenuHeHus. OOmias xapakrtepuctuka. OTiMuuTeNabHas OCOOECHHOCTh. Teopus
xumuueckoro crpoenuss A.M. bytiepoBa. @yHKIIMOHAIBHBIE TPYIIBI OPraHUYECKUX coennHeHuil. [Ipumepsl
MpeiebHBIX U HeNPEIeNIbHBIX YTIEBOIOPOA0B,CIUPTOB, (hEHOJIOB, aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIOT,
HIUPOKO MPUMEHSEMBIX B TEXHUKE U HAPOHOM XO3SIICTBE.

18. Bricokomonekymnsipubie coequnenus. [lonumepsl. [lonmumepusie maTepuansl. OnuromMepsl. MeToabl
CHUHTE3a TMOJUMEPOB:MOJMMEpHU3alsl M MOoJuKOHJeHcauus. WMuHunmatopel u katanuzatopbl. CTpyKTypa
nonumepoB. JIuHelHble, pa3BETBICHHBIE U CETYAThIE NMOJUMEPbl. XUMUYECKUE CBI3U. PU3NKO-MEXaHUYECKHE
cBolcTBa nojauMepoB. Bynkanuzanus. IlommmepHsie mMarepuanbl. KOHCTpYKIHOHHBIE TUIACTUYECKUE MACCHI.
CocrosiHus TMHENHBIX MoauMepoB.DU3NKO-MEeXaHNYECKUE CBOMCTBA NOJUMepoB. [IpuMeHenre monumepoB Ha
TpaHCIOPTE.

19. KauectBeHHbId aHanmu3. XuUMHUYeCKas HIAeHTH(HKANMA BemecTB. KoJMYeCTBEHHBIM aHau3.
Knaccudukanus meronos. ['paBumerpudecknii mero1. Turpumerpuueckuii ananus. KoMiekcoHoMeTpuaeckoe
TUTpOoBaHuEe. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOE TUTpOBaHWE. WHCTpyMEeHTalbHbIE METOABl aHAIM3a:
xpomatorpauueckui, KOHAYKTOMETPUYECKUI,NOIApO-TpaduiecKuii, MNOTEHIMOMETpUUECKUd. DPU3HKO-
XUMHUeCKUii  aHanmu3. OnTUYecKre MeTOAbl aHanu3a. XUMHYecKue M (U3NYECKUe METOJbl aHalu3a.
CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MATEPHUAIIBI U MX (DU3HKO-XUMUIECKHE CBOHCTRA.

20. Ponp xuMuU B OXpaHe OKpYXKarollei cpeapl. 3amuTa BO3yITHOTO U BOAHOTO OacCeHHOB.

3. MeToauyeckne MaTepualibl, onpeae/sionue Npoueaypy i KpuTepuu oeHUBAHUA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI MPY NPOBEICHNU NPOMEKYTOYHON aTTeCTAUM

Kpurepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a]aHUI

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3aTaHHBIX BOIIPOCOB;

- OIICHKa «YyAOBJETBOPHUTEIBHO» BBICTABISECTCS OOYYaIOMIEMYCS, €CIM KOJIMYECTBO TMPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 061ero o0bEMa 3aaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanus olieHOK 1O pe3y/bTAaTaM BbINOJHEHUS 3aJaHUI

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HEJIOYETOB.

«Xopouo/3a4TeHo» — CTaBUTCS 3a PadOTY, BBIIOJIHEHHYIO MTOJHOCTHIO, HO IPU HAIMYHMU B HEHl He Oojee
OJIHOM Herpy0Ool OIMOKHM U OJHOTO HeoueTa, He 0oJiee TpeX HEeJlI0UETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTABUTCS 32 PabOTy, eciau 00ydarouniics MpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE Oojiee oHOM Tpy0oit omMOKH U JBYX HEI0YETOB, HE OoJee OHOM
rpy0oii u oaHO#l HerpyOoi ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OmIMOKH U JBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OUIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY TSI OEHKU «YIOBJIETBOPUTEIHHOY» WU MPABUIBHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybvie OwuUOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUll, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.



Kpurepun ¢popMupoBanusi OieHOK 1O 3a4€Ty
«3a4TeHO0» — CTyIEHT NpuoOpen HeoOXOAMMbIE YMEHHS W HAaBBIKH, MPOJEMOHCTPUPOBAI HABBIK
MPAKTUYECKOTO MPUMEHEHHUS MMOJIYYEHHBIX 3HAHWI, HE JOMYCTUJ JIOTUYECKMX M (PaKTUYECKUX OIIUOOK;
CTYACHT HpI/IO6peJI HGO6XOI[I/IMLIG YMCHUA U HABBIKU, ITPOACMOHCTPUPOBAJI HABBIK IPAKTHUYCCKOTI'O IPUMCHCHU S
MOJIYYEHHBIX 3HAaHUH, HO OMYCTUJI HE3HAUUTEIbHbIC OLTUOKU 1 HETOUHOCTH.

«He 3a4TeHO» — CTYACHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHMUS M3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0AMMBIE YMEHUS U HaBBIKU, JIOMYIIEHBI IPyObIe OITHOKH.
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