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1. EJIA OCBOEHMSI JUCLUTLIMHBI (MOY.J15T)

LlenssMu OCBOCHMSI TUCIMILIMHBI SBISIETCS TMPHOOpETeHHEe 00yYaroIUMHUC TEOPETUUECKUX,
METOAOJIOTMYECKUX U IMPAKTUYECKUX 3HAHUH, (OPMUPYIOIUX COBPEMEHHYIO XMMHUYECKYIO OCHOBY
JUISL OCBOCHUS MPOQMIMPYIONINX Y4€OHBIX IUCIHUILINH U BBIMOJHEHUS OCHOBHBIX MPO(ecCHoHaIb-
HBIX 3aJa4: NPO(UIAKTUKH U JIeUeHHUs] 00JIe3HEeN )KUBOTHBIX, ITOBBIIIEHUS IPOU3BOCTBA 100pOKa-
YECTBEHHBIX NPOAYKTOB M CHIPbSl KMBOTHOI'O IPOUCXOKJEHUS, OXPaHbl OKPYXKAIOLIEH Cpeabl OT

3arpsi3HEHU U ap.

2. MECTO JUCIUILIVHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPO-

I'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JTUCIUTLIHU-
HA OTHOCHTCS K

Craryc TUCHUIIINHBI

O06ecneunBaroIie
(mpenmecTByIONUE) AUC-
[UIUTHHBI, IPAKTHKH

O6ecneunBaeMsle (110-

CIIeIYIOIINE) AUCIIUTLITU-
HBI, TPAKTUKU

0043aTeIbHON YacTu
oOs3arespHas

[IkonpHBIE KYpChl XUMUU, (PUBUKH

3. PE3YJIbTATBI OBYYEHUA 1O JUCHUILTUHE (MOY.11O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIN)

«Oprannyeckast xumusi», «bruonorudeckas xumus», «bezonacHocTsb
KU3HEICITCIIbHOCTH Y, «BeTeprHapHO-caHUTapHAs SKCIIEPTH3ay», «XH1-
MUs OMOTCHHBIX JIEMEHTOBY U JIP.

udp n HanMeHOBaHUE
KOMITETECHIINH

WunnkaTop(bl) TOCTHXEHUsI KOMIIETEHIINY / TDTAHUpYe-
MBI€ pe3yJbTaThl 00yUYeHUs

Howmep(a) pazne-
71a(OB) TUCITUTLIH-
HBI (MOJTyJIs1), OT-
BeUaromero(ux) 3a

(hopmMupoBaHue
JTaHHOTO(BIX) UH-

nukatopa(oB)
JOCTHKEHHS KOM-
NETEHINH

OIIK-2. Cnocoben wuHTEp-
NPETHUPOBATh U OIICHWUBATh B
npoeccCHoHaNbHON JeaTeNb-
HOCTH BIHsSHHE Ha (usmono-
THYECKOE COCTOSIHME Opra-
HU3Ma JKHUBOTHBIX TPUPOJI-
HBIX, COLIMAJILHO-
XO3SHMCTBEHHBIX, TCHETHYE-
CKUX M SKOHOMHYECKUX (hak-
TOpOB

UN-Lonk-2

3HAaTh: KOJIOTHYecKre (PaKTOPhl OKPY’KAIOIIEH Cpeibl, NX
KJIacCU(UKAIHMIO M XapaKTep B3aUMOOTHOIICHUH C KUBBI-
MU OpraHW3MaMH{; OCHOBHBIE 3KOJOTMYECKHE ITOHSATHS,
TEPMHUHBI ¥ 3aKOHBI OMOIKOJIOTHH;

ME)XXBHU/IOBbI€ OTHOIIEHHS >KWBOTHBIX M PACTCHHH, XMII-
HUKa M JKEPTBBI, MAapa3UTOB M XO35€B; SKOJIOTMYECKUE
0COOEHHOCTH HEKOTOPBIX BHIOB MMATOT€HHBIX MUKPOOPTa-
HU3MOB; MEXaHU3MBbl BIMSHHSA aHTPOIOTEHHBIX M HKOHO-
MHUUYECKUX (HaKTOPOB Ha OPraHU3M KHBOTHBIX.

U201k

YMeTh: HCHOJB30BaTh HKOJOrMYecKHe (PakTopsl OKpY-
JKaroIei cpeapl U 3aKOHBI SKOJIOTHH B C/X TPOU3BOJICTBE;
NPUMEHSTh JOCTIKEHHS COBPEMEHHOH MUKPOOHOJIOTHUH U
9KOJIOTUH MHKPOOPTaHU3MOB B ’KMBOTHOBOJCTBE M BETe-
pPUHAPHH B TeJIsX PO IIAKTHKH WHOEKITMOHHBIX U HHBA-

Bce




3MOHHBIX OOJIe3HEH W JICUeHHS KUBOTHBIX; HCIOJIB30BATh
METOJIBI 3KOJIOTHYECKOTO MOHHMTOPWHTA TPH IKOJIOTHYe-
ckoit akcrepruze 00bekToB AIIK M mpousBoacTBe c/X
MPOAYKIUY; MPOBOAWTH OIEHKY BIWSHUS HAa OPTaHU3M
JKUBOTHBIX aHTPOTIOT€HHBIX H SKOHOMUYECKHNX (PaKTOPOB.
W1-3omk-2

Bragets: mpencraBieHneM 0 BOSHHUKHOBEHUH JKHUBBIX Op-
TaHU3MOB, YPOBHSIX OpPraHU3alluy )KUBOW MaTepuu, o OJia-
TOTIPUSITHBIX W HEOIArONMPHATHBIX (DAKTOpaX, BIHSIOIINX
Ha OpraHU3M; OCHOBOHM HM3Y4YE€HHS dKOJOTHYECKOTO IMO3HAa-
HUS OKPY>KAIOIIero MHUpPA, 3aKOHOB Pa3BUTHUS MPUPOILI U
o0IecTBa; HaBbIKAMM HAOJIOJCHHS, CPAaBHUTEIHLHOTO
aHaNM3a, UCTOPHUYECKOTO W IKCIEPUMEHTAIHFHOTO MOJIe-
JUPOBAHUS BO3ACHCTBHA AHTPOIMOTEHHBIX M AKOHOMHYE-
CKHUX (DaKTOPOB Ha KUBBIC OOBEKTHI; YYBCTBOM OTBETCT-
BEHHOCTH 32 CBOIO mpodeccuto.

OIIK-4. CnocobeH wucmnonb-
30BaTh B NpOQecCHOHATBEHON
JEeSITeIbHOCTH METOJIBI pelle-
HUS 337ad C TNPUMEHEHHEM
coBpeMeHHOro  00opymoBa-
HUS TIpU pa3pabOTKe HOBBIX
TEXHOJIOTHH M HCIIOJIb30BATh

COBpEMEHHYI0  Tpodeccro-
HaJIbHYI0 METOOJIOTHIO JUIs
NpOBENEHHS  JKCIEPUMCEH-

TQJIBHBIX HCCIENOBAaHUH U
MHTEpIpEeTalud UX pe3yJbTa-
TOB

N-1omk-4

3HaTh: TEXHUYCCKHE BO3MOXKHOCTH COBPEMEHHOTO CITe-
[UAM3APOBAHHOTO 00OPYAOBaHUS, METOIbI PEIICHUS
3a/a4 nmpoecCnoHaTbHON IeITeIHHOCTH.

N-201k-4

VYMeTh: IPUMEHSTh COBPEMEHHBIE TEXHOJOTUH U METOJbI
UCCIICIOBaHUN B TPO(ECCHOHAIBHON NeATEIbHOCTH, WH-
TEPIPETUPOBATH MOTYUCHHBIE PE3yIbTATHI.

UI-3omk-4

Brnagets: HaBeiKamMu pabOTHI CO CIIENUATH3HPOBAHHBIM
000pyIOBaHUEM IS pealM3allMyd TOCTABJICHHBIX 3aja4
MIpH TPOBENIEHUN HCCIEAOBAaHUN M pa3paboTKe HOBBIX
TEXHOJIOTHH.

Bce

4. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

4.1.1. Ounasn ghopma:

Bugpl yueOHbBIX 3aHS-
THUN U TPYAOEMKOCTh, | s
=
Jac. S
5
~ -
No § © 3 2 é o = | Ilpumensiemble akTuB
i Tewmpbl 3aHATHI < |E E| I |8 g| 2 |HbleH HHTCPAKTHBHBIC
Q
= 0] ]
S22 2185¢ 2 TEXHOJIOTHH 00YYECHHUS
14 = o < =
[3) E K (¥ Q et
= | = = o C = o
s © | = 5| X
o 8 [a+1 <
=EN-J = [&]
1 |OcHoBHBIE 3aKOHBI U MOHATHS XUMHuK Ompene- 2 2 2 [KILY
leHue XUMHH, KaK HayKU. XUMUYECKHI Xapak- O,
Tep OnomornyecKux 3akoHoB. OCHOBHBIE IOHS- T.9
THUsI: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3zoB, Unciao ABoraapo.
OKBHUBaJIEHT. MoIspHas Macca SKBUBAJICHTA.
3akoH 3kBHBaJeHTOB. [IposBiIeHrEe B )KUBOM Op-
raHu3Me.
2 |BHyTpeHHsIs1 SHEprus. OHTAIbNUS. DHTpONUs.| 2 1 2 [KIJI,
CBoOoHas sHeprusi. DakTophl, OMPeAEIIIONIHe YO.
HATIPaBJICHUS] XUMUYECKUX PEaKInil. &)




3 |CKOpOCTh XUMUYECKHX pEaKIuil. 3aKOH JeHCT- VO,K
BUsi Macc. KoHcTaHTa ckopocTH. DakTophI, ,
BIUSIOIINE HA CKOPOCTh. BinsgHue TemMnepaTypbl KJL.T.
HA CKOPOCTb OMOJIOTHUECKHX MpoLeccoB. PoTo- )
xuMHuueckre peakiuu. Karanuz. @epMeHTHI.

4 Xumudgeckoe paBHoBecHe. KoHcTaHTa paBHOBE- L,YO.
cusi. CMellleHue XUMHYECKOTO pAaBHOBECHS. €]
[Tpunnun Jle-Ilarense.

5 |lucnepcHble cucTeMbl. [IoHITHE 0 KOJUTOMITHBIX YO
M UICTUHHBIX pacTBopaX. CombBathl. [ mapaTsl. KP. D
CriocoObl BBIpayKEeHHsI KOHLIEHTPAIMH PACTBOPOB.

6 |KomnmuratuBHbIe cBOMCTBA. 3akoHbI Payms. Oc- YO,
Moc. Ocmotrdeckoe aasnenue. Typrop. [lmaz- T,2
MoJu3. Poslb BOJHBIX pacTBOPOB B OHOIOTHYE-
ckux cuctemax. CBOHCTBa pacTBOPOB JIEKTPO-

MUTOB. Teopus ANEKTPOIUTUUECKOHN AUCCOIHA-
1mu. Poib ruapaTanuy MOHOB B OMOIOTUIECKIX
cucreMax. CHIIbHBIE U cTa0ble 3JCKTPOJIHTHL.
Peakiiuy HOHHOTO OOMEHa

7 [[Iporonmurudeckoe paBHOBecHe B Boje. Bomo- K,
POIHBIN NoKa3arens. Biusaue pH - cpenst u T,YO
MOHHOW CHJIBI pACTBOpa Ha OMOXUMHYECKHE .0
rpouecchl. 'naponus conel. I'maponutuueckue
ITPOIIECCHI B )KMBOM OpPraHU3Me.

8 [Ctpoenue aroma. DJIEKTPOHHOE 00JIaKk0. Xapak- YO,
TEePUCTUKA IHEPT€TUIECKOTO COCTOSIHUS AJIEK- KJI, O
TpOHA KBAHTOBBIMH uuciamMu. [[puHIHIIE 3a1m0-

HEHUs. DIIEKTPOHHBIE U SJIEKTPOHHO-
rpadudeckue GopMysbl aTOMOB.

9 [epnomnueckuii 3axou /1. . Menneneesa. KJI,
CBOICTBa aTOMOB DIIEMEHTOB (pajyc, SHEPTUS T,
MOHM3AIMH, SJHEPTUS CPOACTBA K AJIEKTPOHY, )
PIEKTPOOTPHUIIATEIEHOCTH ).

10 [[Ipupona xuMudecKol CBA3U. MeTo/1 BaJIeHTHBIX VO, T
cBsi3el. [ 'mOpuam3anysi aTOMHBIX OpOUTAIICH. .0
Monnas cBs3b. KoBanenTHas cBs3b. Bogopoanas
cBs3b. bronornyeckoe 3HaueHNE M POJIb BOJIO-

OJTHOM CBS3H.

11 |OxucanTensHO-BOCCTAHOBUTEIBHBIE peakImy KJI. O
BaxHe#Ine  OKHCIUTENIH, BOCCTAHOBHTEIIH.
OKHCIUTETHLHO-BOCCTAHOBUTETHHBIN JKBHBa-
merT. OKUCIUTENHHO-BOCCTAHOBUTENBHEIE PEaK-

UK B )KUBOM opraHu3me. [loHsTHE 0 OMOXHUMU-
MECKUX PEJIOKCHUCTEMAX.

12 |OxucnuTenbHO-BOCCTAHOBUTEIHHOE PABHOBECHE. KJLT.
OKHCIUTETHLHO-BOCCTAHOBHUTEBHBIE MIOTSHIIHA- E)

UTBI.

13 KommiekcHsle coenuHenusi KoopanHannoHHas
reopust Bepuepa. OnpeneneHue NOHITHI: KOM-
IIEKCHBIC COCJAMHEHHS, IICHTPAIBHBIA aTOM, JTU-
TraHJbl, KOOPAUHALMOHHOE YHWCJIO, BHYTPEHHsI, KJI,
BHewHssT cdepa. buonmormyeckas ponb KOM- YO.
[IEKCHBIX COCOMHEHWH. ['eMOrinobuH u Xiopo- €]
(bum Kak KoMIUIEKCHBIE coennHeHus. OcobeH-
HOCTH NIPUCOCAMHEHHS KUCIOPOJa K HOHY XKeJlle-
3a B TeMOIJIOOHHE.

14 |bydepnsie pactBopsl IIporonnTHdeckoe paBHO- YO,




Becue B Oy¢epHpix cucrtemax. Pacuer pH B Oy- BJIP.
(depHbIX pacTBOpax. bydepHas emxocTh. broio- 6]
ruyecKast posib OyQepHBIX CHCTEM.

15 Xumus S -,P-, d- sneMeHTOB (KaueCTBEHHBIH
aHa/In3) , OMOJIOrHYeCKOe 3HAUCHUE, XUMUYECKHe 2 5 2 BJIP,
CBOMCTBA. YO P.

€]

16 [Ipeamer u 3amaun aHATUTHYECKOW XUMHUH. Pony 2 BIIP
M 3HaueHHe e€¢ B CeIbCKOM Xxo3siicTBe. CoBpe- 5 2 o 1;
MEeHHBIE TPeOOBAHHS K CEIbCKO-XO035ICTBEHHOMY] 5 '
aHanmu3y. TUTpuMeTpUYecKre METOBI.

BCETo 36 |18 18 | 36
4.1.2. 3aounasn gpopma:
Bugp! yueOHbBIX 3aHS-
TUU U TPYAOEMKOCTb, | s
yac. E
5
No } 2 @S} 2 é o Z | [lpumensiemble akTUB-
i Tewmsbl 3aHATHIA < |8 E| E |8 g| 2 |HBICH MHTCPAKTHBHbIC
S22 2 18¢ é TEXHOJIOTHH O0YYCHHUS
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et EE
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1 |OcHoBHBIE 3aKOHBI ¥ TOHATHS XUMUU Ompene- 4 VO,
leHue XMMMHM, KaK HayKu. XMMUYECKUHI Xapak- KP,
Tep OMOJIOTHYecKUX 3aKOHOB. OCHOBHBIE TIOHS- K, 2
THUSI: MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM
ra3zoB, Uuciao ABoraapo.

OKBUBAJICHT. MousipHas Macca 5SKBHUBAJICHTA.
3aKkOoH SKBHBANECHTOB. lIposiBIEHHWE B XUBOM
OpraHu3Me.

2 |BHYTpeHHsIs1 DHEprusl. ODHTAIbIUI. DHTPOIHS, 4 YO,
CBoOoHas sHeprusi. DakTophl, OMPeAEIIIONIIe KP,
HAIIPaBJIEHUS] XUMHUYECKUX pPEaKInil. K, D

3 |CKOpOCTh XUMUYECKHX peaKIuil. 3aK0H JeicT- VO,
Busg Macc. Koncranra ckopoctu. @axkTopsl, 4 KP,
BJIUSAIOIINE Ha CKOPOCTh. DOTOXUMHUUYECKUE pe- K, D
axkuuu. Katanus. @epMeHTHI.

4 [ Xumuueckoe paBHOBecHe. KoHcTaHTa paBHOBe- , YO,
cust. CMeleHrne XUMIIeCKOTO0 PaBHOBECHS. 4 |KP,
[Tpunuun Jle-Illatense. K, 5

5 |Iucniepcubie cuctemsl. [lonsTre o komurtonaabix | 1 2 4 VO
M UICTUHHBIX pacTBopax. ConbBatel. ['uapatsl. BJIP
Crioco0b!I BEIpa)KEHHUSI KOHIIEHTPAIIMH PACTBOPOB. KP. D

6 |KomnuraTuBHBIE CBOHCTBA PACTBOPOB HEAJIEK- 1 2 8 YO,
TpoauTOB. 3akoHbI Payms. Ocmoc. OcmoTnye- KP,
ckoe nasienue. Typrop. [Inazmonus. Pons Boa- K, D
HBIX PACTBOPOB B OMOJIOTMYECKUX CHCTEMAaX.

CBOICTBa pacTBOPOB IEKTPOJIUTOB. Teopus
PIIEKTPOIMTHYECKOH aucconuaniu. Poms ruapa-
TAI[IF HOHOB B OMOJIOTMYECKUX CHCTEMaX.
CunbHBIE U c1a0ble 3IeKTposInThl. Peakiun
MOHHOTO OOMEHa
7 [[Iporonmutuyeckoe paBHOBeCcHE B Bojae. Bomo- 1 4 8 K,
OJIHBIN NoKa3zaTenb. Biugnue pH - cpensl n BJIP




MOHHOW CHJIBI pACTBOPa Ha OMOXUMHYECKHE T,YO
npouecchl. ' uaponus coneit. 'uaponurudeckue KD
[TPOIIECCHI B 5KHBOM OpPraHU3Me.

8 [Ctpoenue aroma. DIEKTpOHHOE 00JIako. Xapak- 4 VO,
TEPUCTUKA SHEPIE€TUUECKOTO COCTOSHUS DJICK- KP,
TpOHA KBAaHTOBBIMU unciaaMu. [I[pUHIIMIIBI 3a1101- K, D
HEHHS. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpaduueckue GopMysbl aTOMOB.

9 [[epuoanyeckuii 3akon /1. 1. Menzaeneena. 4 VO,
CBOICTBa aTOMOB DIIEMEHTOB (pajyc, SHEPTUs KP,
MOHW3AIMH, SHEPTHSI CPOJACTBA K DIIEKTPOHY, K, D
PICKTPOOTPHUIIATEITEHOCTD ).

10 [[Ipupoma XMMHUYECKOM CBA3HU. METO1 BaJICHTHBIX 6 YO,
cBsizeil. [ mOpuanzanust aTOMHBIX OpOHTaei. KP,
Monnas cBs3b. KoBanentHas cBsi3b. Bogopoanas K, D
CBs13b. bronornyeckoe 3Ha4eHNE M POITH BOJIO-

[POAHOM CBA3H.

11 OkHuCAIUTENBHO-BOCCTAHOBUTEIHHBIE peakiuy 2 6 VO,
BaxHeliue  OKUCIUTEIH, BOCCTAHOBHUTEIIU. BJIP
OKMCIINTEIIFHO-BOCCTAHOBHUTEILHBIHN SKBUBa-| KP,
nent. OKUCIUTENbHO-BOCCTAHOBUTENIBHbIE PeaK- K, D
UK B )KUBOM opraHu3me. [loHsaTHe 0 OMOXHUMU-

MECKUX PEIOKCUCTEMAX.

12 |OkucnuTensHO-BOCCTAHOBUTEIHFHOE PABHOBECHE. 6 YO,
OKUCITUTETHHO-BOCCTAHOBUTEIbHBIEC TOTEHIINA- KP,
UTBI. K, D

13 [KommutekcHple coenuHeHUs KoopauHammoHHas
reopust Bepuepa. OnpeneneHue NOHITHI: KOM-

MIEKCHBIE COCAMHEHHMS, [ICHTPAIBHBIA aTOM, JTU-

raHAbl, KOOPIWHALUMOHHOE YHWCJIO, BHYTPEHHSIS, VO,
BHeITHsS cdepa. buomormdeckas poilb KOM- 6 [KP,
IJICKCHBIX COCIUHEHUH. ['eMOroOMH U XJIOpO- K, D
(W1 KaKk KOMIUIEKCHbIe coeauHeHus. OcoOeH-

HOCTH TIPUCOEIUHEHHS KHUCIOPOAa K HOHY JKelle-

3a B reMoryioOuHe.

14 bydepnsie pactBopsl [IpoTonuTHueckoe paBHO- YO,
Becue B OydepHbix cucremax. Pacuer pH B Oy- 5 6 BJIP.
(bepubIX pacTBOpax. bydepHas emxocts. broio- KP,
rdecKast posib Oy(QepHBIX CHCTEM. K, D

15 Xumus S -,P-, d- ameMeHTOB (KaueCTBEHHBIH
aHaM3) , OMOJIOTMYeCKOe 3HAUYCHNE, XHMHIECKHUC 5 6 BJIP,
CBOICTBA. YO

K.D

16 [[TpexMeT u 3a7a4u aHATMTUYECKON XUMUH. PoJib) BJIP
1 3HaueHUe €€ B cenbCcKoM Xxo3siicTBe. CoBpe- 5 6 VO ’
MEHHBIE TPEOOBAHHS K CEIIbCKO-XO035MMCTBEHHOMY] K. D
aHanu3y. TUTpUMETpUUECKUE METOBIL. )
BCETrO - 16 | 86

4.2. PacnipesesieHre 4acoB AMCHUILIMHBI (MOAYJI) 10 BUAAM padoThl U popMa KOHTPOJIA*

4.2.1. Ounas gpopma:

. 1 xkypc 2 xypc 3 Kypc 4 xypc 5 Kypc
B
HAL SAITIH lcem.|2cem. |3cem. |4cem. |5cem. |6 cem. |7 ceM. |8 cem. |9 cem. |10 cem.
Jlexuuu 36
JlaGoparopHbie 18




IIpakTnueckue 18

HToro KOHTaKTHOU paboThl | 72

CamocrosiTennpHas — pabora 36
+KOHTPOJIb

Popma KOHTPOII €]

4.2.2. 3aounan ¢popma:

Buj 3asHsTuii 1 kypc 2 Kypc 3 Kypc 4 xypc 5 kypc 6 Kypc

Jlexuun 6

JlabopatopHbie 16

IIpakTHueckue -

Htoro KOHTaKTHOM PabOTHI 22

CaMocTosTenpHas pabora 86

®dopma KOHTPOJIS 9, K

5. OPTAHM3AIIAA U YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE (MOAYJIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOThI O JMCUMILINHE (MOLYJIIO)
— Tembl HHAUBUAYAJIbHBIX 32IaHUM:

—  Crpoenue aroma

—  Xumndeckas CBSI3b

— T'maponus coneut

—  Peakiuu noHHOro oOMeHa

—  OKHMCIUTEIBbHO-BOCCTAHOBUTEIbHbBIC PEAKITUU

— KowmmiekcHble coeTMHeHNS

—  PacTtBOpbI, KOHIIEHTpauu

— 3akonsl Payns u Baut-I'odda

— buorennsie 3j1eMEHTHI

—  CnocoObl TUTPOBaHUS

—  Du3uKo-XUMHUYECKHUE METOIELI aHaIN3a

— Tembl, BBIHOCHMBbIC HA CAMOCTOATEJILHYIO IPOPa0OTKY:

— @axTop 3KBUBAJIEHTHOCTH, MOJISIPHASI Macca SKBUBAJICHTA, 3aKOHbI XUMUHU

— XuMmudeckas TepMOJIUHAMHUKA

— Xwumunueckass kuHeTtnka. Kartamus. @epMeHThl Kak KaTalu3aTopbl OMOXMMHUYECKUX
npoueccoB. OCHOBHbIE MOHATUS M OOIIME MPUHIMUIBI KaTainu3a. ['oMOreHHbll Kara-
3. OepMEeHTaTUBHBIN KaTalus.

— KoopaunanuoHnHsle COeTMHEHNS

— Kucnornocts u 6ydepHocTh pacTBopoB. buonoruueckas pois 0yhepHbIx cucteM

— Kaxymascs crenenp quccouuanuu. AKTUBHOCTb, KOO(QQUIIMEHT akTUBHOCTH. MloHHas
CHJIa PacTBOpA.

— IIpuuunsl 06pazoBanus pacTBopoB. Dusnueckre 1 XMMUUECKHUE CHIIbI 00YyCIaBIIH-
Barolue oopasoBanue pactBopoB. ConbBatanus U rujparanus. U3NKo-XUMHUYECKas
Teopusi oOpa3oBanus pactsopoB J[.M.Menneneena

— CrnocoOsbl BeIpayKeHUS! KOHIIEHTPAIMN PacTBOPOB

— ATOMHO-MOJEKyIsIpHOE yueHue. COBpEMEHHOE NPEACTABIEHUE O CTPOEHUH aToMa ¢
TOYKHU 3pEHUsI KBAHTOBON TEOPUHU.

— XuMmu4deckas CBsI3b




— Xumus S- aIeMeHTOB: BOAOPO, d1eMeHTHI |A-, || A- moarpymnmsl o0mmue cBoiCTBa.
Xumus P-snementos. HHA-, IVA-, VA- noarpyiims! o01ue cBoWcTBa. XUMUS (—
anemeHnToB. OO1e cBolCTBa U OCOOCHHOCTH MEPEXOAHBIX METAILIIOB

—  HMHcTpyMeHTabHBIE METOAbI aHainu3a. MeTOoabl ANEKTPOXUMHUUYECKOTO, CIIEKTPaJlb-
HOTO, (poToMeTpudeckoro aHaimsa. CrnekTpohOTOMETPUS U KOJIOPUMETPHSI, UX OCO-
OEHHOCTH

— Turpumerpuueckuit aHajus3. KucnoTHO-0CHOBHOE Hu OKHUCIIMTEIIFHO-
BOCCTAaHOBUTEIHOE TUTPOBAHUE.

— KauecTBeHHBIN aHAIN3

B TedeHune cemecTpa cTyeHTaM peKOMEHyeTCsl BBIOpATh U3 MPEAJaraeMoro CIucka TeMbl 3cce
u peeparoB HanboIEEe NHTEPECHBIE IS HUX. B COOTBETCTBUM C KaJICHIAPHO - TEMAaTHYECKUM I1JIa-
HOM OCBOEHMSI JUCLMIUIMHBI 110 BBIOPAHHON TeM€ MOJArOTOBUTh KPATKOE COOOILEHHUE JUIsl OJHO-
IPYIIIHUKOB C IIpe3eHTanuel. B mpouecce noAroToBKY K BBICTYIUICHUIO M 3aHATHIO IIPETIOJaBaATEIb
KOHCYJIbTUPYET CTYIEHTA, [IOMOraeT 0oJiee MOJIHO, JOCTYITHO U MHTEPECHO PACKPBITH TEMY.

- Jipyroe

CIIMCOK TEM PED®EPATOB

Tepmoxumus.

DepMEHTATUBHBIN KaTAIN3

Xumus OMOreHHBIX 3JIEMEHTOB

KecTkocTh BOMIBI

OcMmoc B KUBOI IPUPOJIE.

KommekcHbie coenMHeHus B )KMBOW MPUPOIE

ocoarwnE

Crucok Tem peq)epaTOB CXXCIrogHO O6HOBHHCTC${, B JOIIOJTHCHHUC Haubosee aKTUBHBIE U JHO00-
3HATCIIBHBIC CTYACHTBI MOI'YT IMPCAJIOXKUTHL CBOUM TCMBI IO NPCABAPHUTCIBHOMY COINIACOBAHUIO C
npernoaaBaTCiICM U KaAJICHAAPHO — TCMATHYCCKHUM I1IJIaHOM OCBOCHHA NUCIHUIIJIMHBI.

5.2. KoHTpO/Ib cCAaMOCTOATENbHO PadoThI
OrieHka pe3yapTaTOB CAMOCTOSITEIbHON PabOThI OPTaHU3YETCsl CIETYIONTUM 00pa3oM:

- mpopaboTka y4eOHOro Marepuana (o KOHCHEKTaM, Y4eOHOH M Hay4dHOH JHUTeparype, dJeK-
TPOHHBIX Y4EOHBIX PECYPCOB);

- U3y4eHHE TeM TeOPETHUECKOTO Kypca, 3alJIaHUPOBAHHBIX JIJIsl CAMOCTOSATEIBHOTO OCBOCHUS;

- HAaIIUCaHUC pe(bepaTOB M BBICTYIUVICHHA C JOKJIaJaMH Ha MMPAKTUYCCKUX 3aHATUAX.

- TECTOBBIE OIIPOCHI (TPOMEKYTOUHBIE)

- BBIMIOJTHEHHE KOHTPOJIBHBIX pabOT, YCTHBIE ONMPOCHI, KOJIIOKBUYMBI,

- 3aIIMTa OTYETOB IO Ja0OpaTOPHBIM paboTaM.

- BRICTYIUICHHE U 3aIuTa pedepara

- c/1avya HK3aMeHa.

5.3. Y4eOHo-MeTOAMYECKOE 0O0ecIIedeHHe CAMOCTOATEILHOH padoThI

[Tpy BBITIOTHEHUU CAaMOCTOSTENILHOW pabOThl PEKOMEHIYETCsl NCIIOIh30BaTh OCHOBHYIO H JIO-
MOJHUTENBHYIO JIUTEPATYPY, METOJUYECKUE YKa3aHUS U pa3paboTKu Kadenpbl, yka3aHHble B 11.6.1.
—6.6.

JUis BBITOJIHEHUS CTYJIEHTAMU CaMOCTOSITEIbHOM paboThl HE MPEeTyCMOTPEHO METOAMYECKHX
pexoMeHanui U ykazanuil. Ha mabopaTOpHO — MpakTHUYECKUX 3aHATUAX CTYICHTHI MOJy4YaroT WH-
JUBUAYAJIBHBIC 3aJaHW U BBIIIOJIHAIOT UX K CIICAYIOIIEMY 3aHATUIO!

B cooTBeTcTBUY C KaJIeHIapHO - TEMAaTHYECKUM IJIAHOM OCBOEHUS AUCHUIUIMHBI IO BEIOpaHHOM
TeMe TIOATOTOBUTH KpaTKoe COOOIIEHHE C Mpe3eHTaneH



6. VYUEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE JACIIU-
TIJIMHBI (MOJTYJIST)

6.1. OcHoBHas1 yyeOHasi IUTEepaTypa, HEOOX0AMMAs IJIsl OCBOCHUSA THCHUILIMHBI (MOYJIf)

1) T'.I1. Xomuenko , .K. [lutoBuu. Heoprannueckast xumusi. M.: Boiciias mikosa, 2013. 464
c.(50)

2) J.K. Kusszes, C.H. Cmapoirud. Heopranudeckas xumusi. M.: JIpoda, 2005. 591¢.(94)

3) Kypc ananutudeckoit xumun: yueOHuk ms crya. By3oB / M.K. [lutoBuy. — 10-¢ u3a. crep. —
CII6.: Jlanb, 2009 — 496 c.(194)

4) Heopranuyeckas Xumus. BrOreHHbIe U a0HOT€HHBIC YJIEMEHThI: y4e0. Tocodue st CTY/I.
By30B / moj pex. B.B.Eropoga. — CII6.: JIans,2009 — 320 ¢.(20)

5) Teoperuueckre OCHOBBI HEOPraHUYECKOHW XHMMHUH. KpaTkuii Kypc sl CTYICHTOB
CEJIbCKOXO03SHUCTBEHHBIX BY30B: yueOHUK /B.B. Eropos. — CII6.: JIlans, 2005(207)

6.2. lonoHuTebHAsI y4eOHasi JIMTepaTypa, Heo0XoauMasi 1151 OCBOCHHMS JMCHUILJIMHBI (MO-
AyJist)
1) B.B.Bonbxun. O6mas xumust. OcHoBHo# kypc. CI10.: Jlans. 2008. 464 ¢.(20)
2) Eropos B.B. Teoperrueckue 0CHOBBI Heopranuueckoi xumun. M.: Jlans. 2008. 192 ¢.(207)
3) Kycakuna, H.A. Ananutndeckas XUMUs U (PU3MKO-XMMHUYECKUE METOJbI aHau3a. [Diek-
tpouHsbIii pecype]| / H.A. Kycakuna, T.. bokosa, I'.Il. KOcynoBa. — DiekTpoH. naH. —
HoBocubupck  :  HI'AY, 2010. — 118 ¢ —  Pexum  pocryna:
http://e.lanbook.com/book/4555 — 3ari. ¢ skpaHa.
4) Eropos, B.B. Teopernueckrne 0CHOBbI HEOpraHUUecKoi xumun. Kpatkuii Kypc assi CTyieH-
TOB CEJIbCKOXO3SHUCTBEHHBIX BY30B. [DIEKTpOHHBIN pecypc] — Dnekrpon. nan. — CIIO. :
Jlanb, 2017. — 192 ¢. — Pexum noctyna: http://e.lanbook.com/book/91304 — 3ari. ¢ k-
paHa.
5) Bapkosckuii, E.B. OcHOBBI XMMHUH OHOTCHHBIX AJIEMEHTOB. [DiekTpoHHBIN pecypc] / E.B.
bapkosckuii, C.B. TkaueB. — DnekTpoH. AaH. — MuHnck : "Beiunitmas mkona", 2011, —
192 ¢. — Pexxum noctyna: http://e.lanbook.com/book/65488 — 3arit. ¢ skpana.

6.3. Pecypcnl cetu « MHTEpHET», HEOOX0AMMbIE /151 OCBOEHHUS AUCIHUILIHHBI (MOIYJIs)
1) bBa3sel qaHHBIX: KadeapanbHble OMOINOTEKH ISl CAMOCTOSTEIbHOM pabOThl CTYAEHTOB; OHO-
mmoteka akagemun MBI'CXA http://www.ivgsha.ru/about_the_university/library/
2) DnexTpoHHO-OMOMHOTEYHas cucTema WwWw.e.lanbook.com....

6.4. MeTonnueckne yKa3zaHus JJIs1 00y4aOIIMXCs 110 OCBOCHHMIO U CHHUIIMHBI (MOLYJI51)

1) Haymosa UK., IllyroBa T.A., llanoBanosa T.A. MoHnHoe mpou3sBeneHue Bojbl. Boaopoa-
HBII 1oKka3arens. UBanoBo: MBanoBckas ['CXA. 2005 Meroauueckoe mocobue

2) Haymosa M.K., IllyroBa T.A., IllamoBanoBa T.A. CtpoeHue aTtoma. XUMHYECKasi CBS3b.
NBanosckas 'CXA. um. akanemuka J[.K. bensera, 2008 Meroaudeckoe mocooue

3) Haymosa U.K., IllamoBanoBa T.A., Ky3emuna T.A. PacTtBopsl 2ekTpoauToB MBaHoBCKas
I'CXA. um. akanemuka J[.K. bensepa, 2014 r. YueOHOoe nmocobue

4) Haymopa MN.K., IllarmoBanoBa T.A. Kiaccel HeopraHM4ecKux coeluHeHHN MBaHOBCKas
I'CXA. um. akanemuka J[.K. bensepa, 2015 r. YueOHoe nmocobue

5) U.K. Haymoga, T.A. IllamoBamoBa. JlabopaTopHO — MpakTHYECKUE PaOOTHI MO aHAIUTHYE-
ckoil xumuu. KonmuuecTBeHHbIH aHanu3: yueOHO-MeToa. nocobue /coct. — MBanoso: UI'C-
XA. 2010 -52c.

6) Haymosa U.K., lllyroa T.A., [lensrioBa JI.H., [llanoBanoBa T.A. AHamuTHuecKasi XUMHUSI.
MeToapl Ka4ECTBEHHOTO M KonuuecTBeHHOro aHanusa. MBanoso: MT'CXA, 2008. Yuebuoe
nocoowue.

7) Haymosa U.K., Cyo66orkuna M.H. OKUCIUTENEHO-BOCCTAHOBUTENIbHBIC peakinu. MBaHOB-
ckas 'CXA. um. akagemuka J[.K. bensiea, 2015 r. YueOHoe mocoOue


http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488
http://www.ivgsha.ru/about_the_university/library/
http://www.e.lanbook.com/

8) Haymosa U.K., IllanoBanoBa T.A. buoreHnnsie siemeHThl. KauecTBeHHOE OIpeeeHUE.
NBanosckas 'CXA. um. akagemuka JI.K. bemsiea, 2016 r. YueOHO-MeTO TOCOOHE

9) Haymosa U.K., Cyo6otkuna W.H., lllanoBanoBa T.A. ®u3nko-xuMuyeckue CBOiCTBa pac-
TBOpoB. MBanoBo: MBanoBckas 'CXA. wum. akagemuka JI.K. bensera, 2018. YuebHoe mo-

cobue

6.5. UudopmManmoHHble CIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble JUIsi OCBOCHHS JUCIHUILIAHBI
(MoxyJist) (mpu HEOOXOAMMOCTH)
1) Hayunas snektponHas Oubiauoreka http://e-library.ru
2) DBC m3parennctBa «JJAHb» www.e.lanbook.com

6.6. IIporpaMmMHoe obecrieyeHne, MCMOJIb3yeMoe IS 0CBOCHHUS JUCHMILIMHBI (MoayJisi) (mpu
He00X0IUMOCTH)
1) Omeparmonnas cucrema tuma Windows.

2) UuTerpupoBaHHbII MaKeT MPUKIAIHBIX IporpamMm obmero HazHadenus: Microsoft Office.

3) Unurepuer Opay3epbl

7. MATEPHAJILHO-TEXHUYECKAS BA3A, HEOBXOJUMASI JIJ1s1 OCYIIECTBJIE-
HUS OBPA3OBATEJBHOI'O MPOLIECCA IO JUCUMUILIUHE (MOY.JIIO)

Ne | HaumeHoBaHue crienmMaJIBLHBIX TOMeLIeHHiT* | QCHAIEHHOCTH CHEUATbHBIX MOMEIeHnii M MoMelleHu i
I1/11 | ¥ TIOMeIeHn i ISl CAaMOCTOAITETLHOI PadoThI JIJIS1 CAMOCTOSITEJILHOI padoThI
1. YKOMILICKTOBaHA CIICIHAIN3UPOBaHHOM (yueOHOH) Mebe-
TpI0, HAOOPOM JEMOHCTPAIMOHHOTO OOOpyIOBaHUS U
y49e0HO-HATSIAHBIMA ~ TIOCOOMSAMH,  00€CTIeUHBAIOIINMHU
VueGHas ay/HTopHs /U1 TPOBEICHIS 3aHs- TEMaTUYeCKUE WILUTIOCTPAIMN, COOTBETCTBYIOIIUE paboueit
THil TEKIHOHHOrO THITA MpOrpaMMe JUCLMILIAHDI, A TAKHKE TEXHUIECKUMH CPEl-
cTBaMU 00ydeHHs (IIEPEHOCHBIM MYJIbTUMEAUWHBIM IIPO-
€KTOPOM, MOPTATUBHBIM KOMTBbIOTEpOM Thma «HoyToyK»,
NEPEHOCHBIM Pa3[BIKHBIM OKPAaHOM), CIyXKallue JUIst
MpeacTaBiIeHus] yueOHOM MHpOpMauu OONBLION ayIuTO-
pHH.

2. VeieGHas ay (TOpHS U1l TPOBE/ICHHS 3aHs- YKOMIUIEKTOBaHA CIIEIMaTM3UPOBaHHON (yueOHoi) Mebe-
THii COMUHAPCKOro THITa, JbI0, TEPEHOCHBIMM TEXHUYECKUMH CpeJICTBaMHU oOyue-
HPAKTASECKE SAHSTAR, T15 TPYITIORE 1 HUS U 1a00paTOpHBIM 5)60py,Z[OBaHI/I€M (anTeuka MHIUBH-
MH MBIy aTHHbIX KOHCY/IbTALIH, TEKYIIIEro nyanbHasi, | BBITSDKHON LuKauq), BECBI, BEChl TEXHUYECKUE

. (2 wrT), ®IK-56, cymmnpHbli mKad) KOMIUICKTHI Jabopa-
KOHTPOJIA 1 IPOMEAYTOTHOMN aTTECTAIIH. TOPHON XMMHUYECKOH MOCYIb, INIUTKA JICKTPUIECKasl.

3. VeieGHas ay uTOpHS U1 TPOBE/ICHHS 3aHs- YKOMILJIEKTOBaHA CIEIHAN3NpOBaHHON (yueOHOH) mebe-
THif CeMMHAPCKOro THITA, JbI0, TEPEHOCHBIMM TEXHUYECKUMH CpeJICTBaMu 00Oyue-
HIPaKTHYCCKUX 3aHATHH, /U5 IPYTIIOBHIX 1 HUSI U Ta00paTOpHBIM O?Op}/)Z[OBaHI/IeM (anTeuka MHIUBU-
MBIy ATEHERX KOHCYITSTAnu, Tekymero noyanbHas 1 BBITSDKHOU Imfaq)a, BECHl AHAIUTUYECKHUE
KOHTPOIIS 1 POMEIKYTOUHOM ATTCCTAIlI. BHP—ZUOO (6 ), CYIIMTBHBIH mkag) KOMILIEKTHI Jabopa-

TOPHON XMMHUYECKOH MOCYIBI, ITUTKA JIIEKTPUYecKasl.
4, YKOMILJICKTOBAHO CIEIMATU3UpOBaHHON (yueOHOol) Mebe-
JbI0, OCHAIeHO KoMmmbioTepHoil TexHukon (15 IIK) c
[Tomemenne 1Ist CaMOCTOSITENTFHON Pado-  |BO3MOXKHOCTBIO TOAKIIOUEHUs K ceTn "UHTeprer" m
THI o0ecIeYeHo JOCTYIIOM B JIEKTPOHHYI0 UH()OPMAIMOHHO-
00pa3oBaTelbHYI0 Cpely OpraHu3aliH, HPUHTEPOM,
3 ckaHepamu
5. |llomemienne asnst XxpaHeHHU U TPOPMIIAKTH- | Y KOMIUIEKTOBAHO CIENHAIM3UPOBAHHON MeOenpio s

YECKOro 00CTyKUBaHMs YIeOHOTO 0060py-
JIOBaHUS

XpaHCHUA o6opy11013aH1/1;1 U TEXHUYCCKUMHU CpE€ACTBAMU
JJIs1 €T0 O6CJ'Iy>KI/IBaHI/I$I



http://elibrary.ru/defaultx.asp
http://www.e.lanbook.com/

IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/] OLIEHOYHBIX CPEJICTB MO JUCIUATIIAHE (MOIY.JIIO)

((HCOpI‘aHI/I‘leCKaH H aHAJINTHYICCKasA XUMUA»

1. Ilepeyenb KomMneTeHUNi, GOpMUPYEMBIX HA JAHHOM JTaMe

1.1. Ounasn popma:

udp u nHaumeno- | Mamukatop(sl) HoCTIKEHHS KoMmnieTeHIuH / ianu- | Popma | OueHovHble cpel-
BaHHE KOMIICTCHIINU pyeMble pe3yabTaThl 00yUCHHUS KOHTPOJIST® CTBa
| .KOMIIEKTBl  KOH-
M-Lonk-2 . TPOJIBHBIX 3aJaHUM
3HaTh: dKoJOTHYecKHe (PaKTOPBI OKpYKaloLIel cpe- o sapuanTan (KP)
Ibl, WX KIaCCU(HKALWIO U XapakTep B3aUMOOTHO- 2.BOTIPOCH! 110 Te’-
LICHUH C KUBBIMH OpraHU3MaMH; OCHOBHBIC DKOJIO- MM (pasncnam)
THYECKHE TIOHATHS, TCPMHUHBI U 3aKOHBI OHOIKOIIO- VO, KP, K, |amcuunmmms (K)
rmf; MEKBHJIOBbIC OTHOMICHHS KMBOTHBIX H pacTe-| Y 3.TeMbl N1aG0paTop-
HUH, XUIHUKA U KEPTBBI, IAPASUTOB 1 XO3AEB; OKO-| o o0 [ paor.
JIOTHYECKHE OCOOCHHOCTH HEKOTOPHIX BUJIOB MAaTO- 4 Temb1 pedpepatos.
TCHHBIX MHKPOOPTaHM3MOB; MEXaHU3MbI BIHSHUSI S KOMILICKTEL 5K3-
AQHTPOTIOTCHHBIX W JKOHOMHMYECKHX (DakTOpoB Ha MCHAIHORHEIX  BO-
OpTaHu3M >KUBOTHBIX. HpOCOB, 3K3. Gine-
THI
OIIK-2. Cnocober M /1-2on | .KOMIUTEKTBI  KOH-
HHTEPNPETUPOBATh H|YMETh: UCMOIL30BATh HKOJIOTHUECKHe (DAKTOPBI OK- TPONBHBIX 3aTAHMH
OIICHMBAaTh B MPO-|pyKaIOIIEH CPEBI M 3aKOHBI HKOJIOTHH B C/X TIPOU3- o sapuantam (KP)
(beccnoHanbHOM BOJICTBE; MPUMECHSTH JIOCTHXKEHHSI COBPEMEHHOM 2 BOIIOCE! TI0 Te’-
JEATEIBHOCTH BIIUA- MUKPOOUOJIOTHH W DKOJOTMH MHKPOOPTaHU3MOB B M‘3M (pasnenan)
HHME Ha (U3UOJIOTH-|)KUBOTHOBOJCTBE M BETEPUHAPUH B IIEJSAX MpOdH- vO. KP cuunb (K)
YECKOE  COCTOSIHHE|TaKTUKW WH(OEKIMOHHBIX U WHBA3HOHHBIX OOJIe3HEH B HI” K’ 9. [3-emp naGopatop-
OpraHM3Ma  KHBOT-H JICUCHHS JKHMBOTHBIX; HCIONBL30BATE METOBI SKO-| , o0 ::elv,[. HbIX aboT.
HBIX  TIPUPOJHBIX,|JIOTHYECKOTO MOHUTOPHUHTA TP JKOJOTUYECKOH 4 Temb1 pedpepatos.
COITHATHHO- skcrieptuze 00bekToB AIIK um mpousBojcTBe c/X 5 KOMILICKTLL SK3a-
XO3SHCTBCHHBIX, MPOAYKIMH; MTPOBOJUTH OIEHKY BIUSHHUS Ha Opra- MCHALHOHHBIX BO-
TCHETUYECKUX Y |HU3M XKUBOTHBIX aHTPOIIOTEHHBIX H YKOHOMUYECKHX
KOHOMHUYECKHX (bakTopoB. TPOCOB, 3K3. Guite-
(akTopoB e
1 .KOMIIEKTHl  KOH-
WJ1-3omk-2 TPOJIBHBIX 3aJaHUM
Brnaners: mpencraBneHueM o BOSHMKHOBEHHH JKH- no sapuasTam (KP),
BBIX OPTaHMW3MOB, YPOBHSIX OpraHW3aIllH KUBOU Ma- 2.BOIPOCHL MO Te-
TEpUH, O OJIATOTNIPUATHBIX U HEOIAronpUsATHBIX (ak- MM (pasmenam)
TOpAX, BIMAIOMMX Ha OPIraHHSM; OCHOBOR M3YWCHHA|yy pp  |ppormm (K)
OKOJIOTMYECKOTO  TIO3HAHMS  OKPYKAIOWIErO  MHUPa, o JIP, K, 9. |3.1embi naBopatop-
3aKOHOB Pa3BUTHS MTPUPOBI U OOIIECTBA; HABBIKAMU 2. cem.  |HBIX paboT.

HAOJIOICHUSI, CPABHUTEIBHOTO aHAIN3a, UCTOpHYC-
CKOTO U DKCIIEPUMEHTATIHLHOTO MOJICIIUPOBAHHS BO3-
JICHCTBUSI QHTPOIOTCHHBIX U JKOHOMHYECKHX (haK-
TOPOB Ha KHUBbIC OOBEKTHI; YyBCTBOM OTBETCTBEHHO-
CTH 3a CBOIO IPO(ECCHIO.

4.Tembl pedepaTos.
5.KOMILJIEKTHI 3K3a-
MEHAIIMOHHBIX BO-

MPOCOB, IK3. OmIe-
TBI




OIIK-4.
HCIIOJIb30BaTh

Crocoben
B

N -1om-4

3HaTh: TEXHUYCCKHE BO3MOXKHOCTH COBPEMEHHOTO
CHETMaTN3NPOBAHHOTO 000PYIOBaHUS, METOABI pe-
IIeHUS 3a71a4 PO eCCHOHATEHOMN AeSITETHHOCTH.

VO, KP,
BJIP, K, O.
2-11 ceM.

| .KOMIIJIEKTB  KOH-
TPOJBHBIX 3aJaHuM
no Bapuantam (KP),
2.BOIIPOCHI IO Te€-
MaM (pazmenam)
nucnuinae (K)
3.TeMbI nabopa-
TOPHBIX PadOT.
4.TeMBI pedepaToB.
5. KOMILJIEKTHI 9K3a-
MEHALMOHHBIX BO-
MIPOCOB, IK3. OHIIe-
THI

podeCCHOHATTEHOM

JESITETIbHOCTH METO-
JIbI pEUICHUS 3a7a4 C
MPUMEHECHUEM  CO-
BPEMEHHOTO 000py-
JIOBaHMS TIPH paspa-
0O0TKE HOBBIX TEXHO-

N1-201m1x-4
VMeTh: NPUMEHATh COBPEMEHHBIE TEXHOJIOTUM U
METOJbI MCCIIEN0BAHUN B IPO(YECCHOHANLHON Jes-

YO, KP,

1 .KOMIUIEKTBI  KOH-
TPOJBHBIX 3aJaHUN
o BapuanTam (KP),
2.BOIIPOCHI IO Te€-
Mam (paznmenam)
nucnuinae (K)

. BJIP, K, 3. |3.Tremb1 nmabopa-
JOTMA W HCIOJIb30-|TENBHOCTH, HMHTEPIPETUPOBATh IOMYyYCHHBIE pe-| , .
2-fi ceM.  |TOpHBIX paboOT.
BaThb COBPEMEHHYIO|3yJIbTATHL.
4.TeMbI pedepaTos.
npodecCHOHANTBHYIO
5.KOMIUIEKTHI 3K3a-
METO/IOJIOTHIO IS
MCHAIIMOHHBIX BO-
NPOBENEHHUS JKCIe-
MPOCOB, JK3. OHJIe-
PUMCHTAJIBHBIX HC- TBI
CIENOBAHMM U UH-
| .KOMIJIEKTBl  KOH-
TepIpeTanuyu ux pe- .
TPOJBbHBIX 3aJJaHUH
3yJIBTaTOB
o Bapuantam (KP),
2.BONPOCHl MO Te-
W-30mk-4 MaM (paznenam)
Bnanets: HaBblkaMu paboThl co crenuanusuposan-| YO, KP,  |aucnunnussl (K)
HBIM oOoOpymoBaHueM s peanusanuu moctasieH- BJIP, K, 3. (3.temsr nmabopa-
HBIX 33J1a4 TPH NTPOBEJCHUH UCCIICIOBAaHUN M pa3pa-| 2-ii ceM.  |TOpHbIX paloT.
OOTKE HOBBIX TEXHOJIOTHH. 4.Tembl pedepaTos.
5.KOMIIJIEKTHI 3K3a-
MEHALMOHHBIX BO-
MPOCOB, IK3. OuIe-
THI
1.2. 3aounasn gpopma:
udp u nHaumeno- | Muaukarop(bl) JOCTKEHNS KoMIleTeHInY / iaHu- | @opma | OlieHO4HbIe CpecT-
BaHMUE KOMIIETEHIUU pyeMble pe3yJabTaThl 00yUeHHs KOHTPOJIS Ba

OIIK-2. Cnocoben
HHTEPIPETUPOBATH U
OIICHMBAaTh B MpPO-
(heccroHaNbHON
JIEeSITENNLHOCTH BIIUS-
HUe Ha (pu3moIIOTH-
YEeCKOE  COCTOSTHHE
OpraHm3Ma JKHUBOT-
HBIX MIPUPOIHBIX,
COIIMAIIHO-
XO3SMCTBCHHBIX,

U-lonk-

3HaTh: 3KOJOrHUYECKUEe (DAKTOPBI OKpYXKaIOIIEH cpe-
JIbI, UX KIACCU(UKAIMIO U XapaKTep B3aMMOOTHOIIIE-
HUU C KUBBIMU OPraHW3MaMH; OCHOBHBIE SKOJOTHYE-
CKHE TIOHATHS, TEPMHUHBI H 3aKOHBI OMO3KOJIOTHH;
MEXBUJIOBbIE OTHOIICHMSI >KUBOTHBIX M PACTCHU,
XUITHUKA U KEPTBbI, Tapa3UTOB U X035I€B; SKOJIOTHYe-
CKHE OCOOCHHOCTH HEKOTOPHIX BHJIOB IATOTEHHBIX
MHKPOOPraHnu3MOB; MCEXAaHU3Mbl BJIMAHUA aAHTPOIIO-
T€HHBIX W DKOHOMHWYECCKHX Q)aKTOpOB Ha OpraHu3sMm
JKUBOTHBIX.

YO, KP,
BJIP, 3.
1-i
Kypc.

1.KOMIUIEKTBI ~ KOH-
TPOJIBHBIX  33JIaHUI
no Bapuanrtam (KP),
2.tembl J1abopartop-
HBIX PaboT.

3.TeMBbI pedepaTos.
4.KOMILIEKTHI 3K3a-
MEHAIMOHHBIX BO-
IIPOCOB, IK3. OMIIETHI




TEHETHUYECKUX u|U-20mk-2
9KOHOMUYECKUX YMeTh: UCTOIB30BATh SKOJIOTHYECKHE (PAKTOPBI OK-
¢daxTopoB pyXarolei cpelibl ¥ 3aKOHBI DKOJOTHU B C/X MPOU3- | KOMILIEKTBI  KOH-
BOJICTBE; IPUMEHSTh OCTHKCHHUS COBPEMEHHON MHK- TPOJIBHBIX  3aJaHui
POOHOIIOTHH U SKOJIOTHH MHKPOOPTaHU3MOB B JKHBOT- vO. Kp. |10 BapHaHTam (KP),
HOBOJICTBE M BETEPHHAPHH B IENSIX MPOPUIAKTHKH Bﬂi’ 9’ 2.teMbl  abopaTop-
WH(EKIIMOHHBIX U WHBa3HOHHBIX 0OJIe3HEH M JICUEHHUS 1o > 7" |HBIX paborT.
JKHBOTHBIX; HCTIONB30BATE METO/IbI OKONOTHYECKOro| - 3.Tembl pedepaTos.
MOHHUTOPHHTA IIPH SKOJIOTHYECKON IKCIEPTH3E 00BEK- ype. 4 .KOMITJIEKTHI DK3a-
toB AIIK 1 npousBoacTBe ¢/X MPOAYKINH; TPOBOAUTH MEHALMOHHBIX BO-
OLICHKY BJIMSTHUS HAa OPraHW3M >KMBOTHBIX aHTPOIMO- MPOCOB, 9K3. OUJIETHI
TeHHBIX U 9KOHOMHUYECKUX (PaKTOPOB.
WA-3omk-2
Bragets: mpencraBieHreM O BOSHHKHOBEHWH KUBBIX
. 1.KOMIUIEKTBI ~ KOH-
OpPTaHW3MOB, YPOBHIX OpTaHHU3AINH KUBOW MaTEpHH, .
TPOJIBHBIX  3aJaHui
0 OJarompuATHBIX W HEOIArompUATHBIX (aKTopax,
. o BapuanTam (KP),
BIIMSIIOIIMX HA OpPraHU3M; OCHOBO# u3ydeHus 3kouo-|YO, KP,
2.teMbl  abopaTop-
TMYECKOTO TO3HAHUS OKpYyXKarmero Mupa, 3akonosBJIP, O. HBIX DaGOT
pasBUTHSL NPUPOABI M OOIIECTBA; HaBBIKAMH HaOI0-| 1-it p X
3.TeMBl pedepaTos.
JICHHsI, CPABHUTEIBHOTO aHalln3a, MCTOPHUYECKOTO H|KYpC.
N 4. KOMIUIEKTHI 9K3a-
9KCHEPUMEHTAILHOTO MOJICTTMPOBAaHUS BO3JCHCTBUS
MEHAITMOHHBIX BO-
AHTPOIIOTEHHBIX M SKOHOMHUYECKHX (DaKTOPOB Ha >KH-
. MIPOCOB, IK3. OWIICTHI
Bble OOBEKTHI, YYBCTBOM OTBETCTBEHHOCTH 32 CBOIO
podeccHro.
1.KOMIUIEKTBI ~ KOH-
TPOJIBHBIX  3aJIaHUI
U-1omics VO, Kp. |0 BapHanTam (KP),
3HaTh: TEXHUYECKUE BO3MOXHOCTH COBPEMEHHOIO BJH” 9’ 2.1eMbl  J1ab0OpaTop-
CHCIUANTN3UPOBAHHOTO O0OPYMOBAHUS, METOABI pe-| , .~ |HBIX pabor.
OIK-4.  Crocoben P PyROBarui, e 13 P
IIeHHS 337129 MTPO(EeCCHOHATBHOMN IEeATEIIEHOCTH. 3.TeMbI pedepaTos.
UCTIOJIb30BaTh B Kypc.
. 4 KOMIUIEKTHI 9K3a-
npohecCHOHATBHOMN
MEHAIMOHHBIX BO-
NI TEIIbHOCTH METO-
MIPOCOB, IK3. OWIIETHI
JIbl PEIICHHs 3a]1a4 C
1.KOMIUIEKTBI ~ KOH-
NpUMEHEHHEM  CO- .
BPEMEHHOM0 060 TPOJILHBIX  3aJaHuH’
P Y 204 o Bapuantam (KP),
JIOBaHUs IIpU pas3pa- YO, KP,
YMeTb: MPUMEHSTh COBPEMEHHBIE TEXHOJIOTHH U Me- 2.teMbl  abopaTop-
0OOTKE HOBBIX TE€XHO- N . BJIP, D.
o TOJIBI WCCIIEIOBAaHUH B MPOQPECCHOHAILHON AEATEeNb-| , ., HBIX PadoT.
JOTUH W HCIOIB30- 1-i
HOCTH, UHTEPIIPETUPOBATH MOTyUYEHHBIE PE3YIIbTATHI. 3.TeMBI pedepaTos.
BaTh COBPEMEHHYIO Kypc.
4 . KOMIIJIEKTHI DK3a-
npodecCHOHAITBHYIO
MEHAIIMOHHBIX BO-
METO/IOJIOTHIO IS
MIPOCOB, IK3. OMIIETHI
MIPOBEJICHHUST  IKCIIe-
1.KOMIUIEKTBI ~ KOH-
pPUMEHTAIIbHBIX — HC- N
N TPOJBHBIX  3alaHui
CIIEJIOBAaHUH W WH-
N-3omkc-4 no BapuantaMm (KP),
TeprpeTau uX pe- YO, KP,
3yIHTATOR Brnaners: HaBbIKamH paboTBI CO CIIEIMAIM3UPOBaH- BJIP. 2.temMbl Jaboparop-
HBIM 000pYyJJOBaHUEM ]IS pealIM3alliK MOCTABIEHHBIX 1-it > 7" |HBIX paborT.
3aja4d MpH TPOBEJCHUN HCCIIEJOBAaHUN U pa3paboTKe Kype 3.Tembl pedepaTos.

HOBBIX TE€XHOJIOTHI

4 .KOMILIEKTHI DK3a-
MEHAIMOHHBIX BO-
MIPOCOB, IK3. OWIIETHI

2. Iloka3aTein U KPUTEPUHU OLCHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIU HA JAHHOM 3Ta-
ne ux (opMUpPOBAHUSHA




Kpurepuu onenuBanus*

IToka3zare-
. HEYJIOBJIETBOPUTEIBHO | YIOBIECTBOPUTEIBHO XOPOILIO OTIMYHO
HE 3aYTEHO 3a4TE€HO
Ilonnora |YpoBeHb 3HaHMM HWKEMHUHHMAIBHO JOINYyC-|YpPOBEHb 3HAaHMW B|YpPOBEHb 3HAHUM B
3HaHUH MUHHMAJIBHBIX TpeOo-|TUMBI ypOBEeHb 3Ha-|00beMe, COOTBETCT-|00bEME, COOTBETCT-
BaHWH, HMEIM MECTO|HHUMH, IOIMYIIEHO MHOIO|BYIOLIEM  IPOTpaMMeE|BYIOIIEM  IPOrpaMme
rpyObIe OMHOKH HEerpyOBIX OIMIIOOK MIOATOTOBKH, MAOMYyIIe-|IOATOTOBKH, 0O€3 OIIu-
HO HECKOJBKO Herpy-|0oK
OBIX OMMOOK
Hanuuue |Ilpu pemenun cras-|IIpoaemoncTpupoBansl [IIpoaeMoncTpupoBansl |[IponeMoHCTpUpOBaHbI
YMEHMH  |[JapTHBIX 337ay  HE|OCHOBHBIE YMEHHSL, |BCE OCHOBHBIE YMEHMS, |BCE OCHOBHBIE YMEHMS,
MIPOJEMOHCTPUPOBAHBI [pEIIEHbl THUIOBBIE 3a-|pelleHbl BCE OCHOBHBIE|PEIIEHB! BCE OCHOBHBIC
OCHOBHbIE YMEHUS,|Jaud ¢  HEerpyObIMH|33a7auydl C HerpyObIMH|3aa4l C OTAEIbHBIMU
UMEIU MeCTO TIpyOble|omnOKaMy, BBINOJIHE-|OMIMOKAMH, BBIIIOJIHE-|HECYIIECTBEHHBIMH
omnoKu HBI BCE 33JlaHMsl, HO HE|HBI BCE 33JaHUA B MOJ-|HEAOYETaMH,  BBINOJ-
B IIOJITHOM 00BEME HOM O0ObeMe, HO HEKO- HEeHbl BCE 3alaHusi B
TOpBIE C HEIOUETaMHU  |[IOJTHOM 00BbeMe
Hanuuue |(IIpu pemenun cran-{MImeercs  MuHuMaib-|IIponemoncTpuposans! |[IpogeMoHCTpupOBaHbI
HaBbIKOB JapTHBIX 3aaa4d He|HBIN Ha60p HaBBIKOB 6a3OBBIC HAaBBIKW TIPU|HABBIKKW IIpU PCIICHHUU
(BageHue |IpONEMOHCTPHPOBAHBI (Al PEIUEHHs CTaH-|pellCHUM CTaHAAPTHBIX HECTAHOAPTHBIX 3a7ad
ONbITOM) |0a30BbIE HABBIKM, MME-|IapTHBIX 3a7a4d C HEKO-|3a1a4 C HEKOTOphIMH|0e3 OMMOOK M HeJode-
JIA MECTO rpy6ble TOPBIMH HEAOUCTAMU HEOAO0UCTaMU TOB
OINOKHU
Xapakte- |[Kommerennuss B mon-|{CopmupoBanaocts  |ChopmupoBarnHOCTh  |CHOpPMHPOBAHHOCTH
pUCTHUKA HOH MEpE HE C(i)OpMI/I- KOMIICTCHIIMN COOTBET-|KOMIICTCHIIMHN B I CJIOM|KOMIICTCHIIMHK  ITOJITHO-
chopmu- |poBaHa. MIMeONMUXCSA|CTBYeT MHHHMAJIbHBIM|COOTBETCTBYET TpPeOO-|CThI0  COOTBETCTBYET
POBaHHO- (3HAaHWH, yMeHHH, Ha-|TpeOoBanmsM. Imero-{Banusm. HWmeromuxcs|tpedoBanmsm. Hmero-
CTU KOM-|BBIKOB HEIOCTATOYHO|IUUXCSl 3HAHWM, yMe-|3HAHUH, YMEHUN, Ha-|IIUXCS 3HAHUNA, YyMe-
NETCHUUU |IJI1 PCIICHUA IIPAKTU- HHﬁ, HaBBbIKOB B IIC€JIOM|BBIKOB M MOTHBAIlUU B HHI>'I, HaBbBIKOB U MOTH-
yeckux  (mpodeccro-|JocTaTouHO Ui pelle-|[e oM AOCTaTOYHO UIs|Ballud B IIOJHOH Mepe
HaJIbHBIX) 337124 HUS MPAaKTUYECKUX [PELICHUS] CTaHJAPTHBIX |IOCTaTOYHO IJISl pelle-
(mpodeccHoHaNBHBIX) |MpakTHYeCKUX  (TPO-|HUSI CIIOKHBIX TMPAKTH-
3ajau, HO TpeOyeTcs|deccnoHanbHbIX) 3aad 4eckux  (mpodeccno-
JIOTIOJTHUTENbHAs TIpaK- HaJIbHBIX) 337124
THUKA 1O OOJIBIIMHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBeHb
chopmu-
pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricoknii
CTH KOM-
HEeTEHIAI

3. OneHo4YHbIE CpeACTBa
[To HIKENPUBEICHHOW CXeMe MPHUBOJATCS THIIOBBIE KOHTPOJIBbHBIE 33aJaHNs MIJIM HHBIE MaTe-

pHaibl, HEOOXOIUMBIE Il OLICHKU 3HAHUHM, YMEHHH, HAaBBIKOB U (WJIM) OMBITA AEATEIbHOCTH, Xa-

PaKTEpPU3YIOIIKUX CPOPMUPOBAHHOCTh KOMITETEHIIMI Ha JaHHOM 3Tare (cM. Tadbauny 1).

3.1. Tecr
3.1.1. Bonipochl TecTOB 3aKpbITOro Tuna 1 us 4:
(BBIOpATH OIMH MPABUJIBLHBINA OTBET U3 YeThIPeX MpPeaI0KeHHbIX)

Tect Ne 1 Tema «y1eKTpoJIUTHYECKAS THCCONHAINA BELIECTB»

1. K QJICKTPOJIUTAM OTHOCUTCA:

a) caxap 0) okcun menu (II) B) okcup yrnepona (IV) r) constnas kucnora




2. ®opmyna ciaboro AMEKTPOIIUTA!

a) CuCly 0) HCl1 B) H2SO4 r) HS
3. BemiectBa, KOTOpBIE ITPU IUCCONMANINNA 00Pa3yIOT B KAY€CTBE KATHOHOB MOHBI BOJIOPO/IA, SIBIISI-
I0TCS
a) KUCIIOTaMH ~ 0) COJISIMH B) HIEJIOYaMHU ') OKCHJIaMH

4. BemiectBo, KOTOPOE B pacTBOPE MOTHOCTHIO PACIIafaeTCs Ha HOHBI.
a) aMMuaK 0) Boga B) CEpHas KUCIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHEBI SBIISIOTCS aHUOHAMH B paay:

a) CI', SO, 2 , NO3~ B)H', Na*, Ca?
6)Cl ,H*, K' r) COs% ,Ca? , NOs

6. HauGospiiee yuciio KaTHOHOB 00pa3yeTcs MpU AUCCOMMAIMN 1 MOJTb
a) AICl, 6) H,S B) NagPO, r) Mg(NO3),

7. OI[HOBpeMeHHO HaxXoqUTHCA B BOOAHOM paCTBOPEC HE MOT'YT MOHBIL
a)Zn” u OH 6) Zn*'u CI, B)Na*u SO,> r1)K' u NOg
8. CymMa k03¢ (HUIIMEHTOB B YpaBHEHHH AJIEKTPOIUTHUECKON Tucconuanuu cynbdara xenesa (I1I)
paBHa
a) 3 6) 4 B) 5 r) 6
9.K HEOJICKTPOJIMTAM OTHOCHUTCA:

a)caxap ©0) XJOpHI HaTpUsl B) THAPOKCHJ HATPUSL T) CEpHAS KUCIOTa
10. ®opmyna CHIIBHOTO 3JIEKTPOJIUTA

a) HySO3 6) CaCO3 B) HNO3 r) Cu(OH),
11. BemiecTBa, KOTOpBIE MPHU TUCCOIUAIIMN O0Pa3yIOT B KAYECTBE aHMOHOB TOJIBKO THIPOKCH]I-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) costMu B) IIeJI0YaMU ') OKCHJIaMH

12. BeriecTBO, KOTOPOE B pacTBOPE MOJTHOCTHIO paciaaaeTcsi Ha HOHBI.
a) Boja B) COJISTHAsI KUCJIOTa
6) oxcun yraepoaa (IV) T') THAPOKCH]I ATFOMUHUS

13. Bce nOHBI ABISIOTCS KATHOHAMHU B PSY:

a) CI, S04 2 , NO3~ B)H', Na*, Ca?
6)Cl ,H', K r) COs2 ,Ca? ,NO;s

14. HanGompIiee 4nCiIO aHHOHOB 00pa3yeTcs Mpu Auccoluanuu 1 Moib
a) AICl; 0)Mg(NO3),  B) Na,COg3 r) NaxS

15. OgHOBpEMEHHO HaXOUTHCS B BOJIHOM PAacTBOPE He MOTYT HOHbI
a) Ba*" u SO, z 6) Zn**u CI, B)Na® u OH r) K" u NOs
16. Cymma ko3 (PHUIIMEHTOB B ypaBHEHUH ICKTPOJUTUICCKON TUCCOIUAIIMN HUTpATa aATFOMHUHHS
paBHa
a)3 0) 4 B) 5 r)6
17. K anexTposuTamMm OTHOCHTCS:
a) BoJa 0) xmopun menu (II) B) caxap r) okcun yraepoja (IV)

18. ®opmyia ci1aboro IMEKTPOITHTA:



a) CUC|2 6) NacCl B) H,SO,4 F) H,CO;3
19. BemiecTBa, KOTOpBIE TIPH TUCCOITHAIIMN 00pa3yIOT B KAYECTBE KATHOHOB MOHBI BOJIOPOA, SIB-
JISTFOTCS
a) KUCJIOTaMH 0) consimu B) IIEJIOYaMHU ') OKCHJIaMH

20. BemecTBO, KOTOPOE B paCTBOPE MOJHOCTHIO PACaIaeTCsl HAa HOHBI.
a) CoJIsTHasK KUCIIOTa B) ruapokcu xemne3a(Ill)
0) Boma T') THAPOKCHUJI IIMHKA

21. Bce UOHBI ABISAIOTCS aHUOHAMHU B PSAIY:

a) CO3% ,Ca? , NOs B) Ca?', H,Na"*
6)Cl ,H', K' r) CI, S04 , NOg~

22. HauGoJpIee 4uciio KaTHOHOB 00pa3yeTcs IPH AUCCOHUAIMK 1 MOJIb
a) NaS 0)Mg(NOs3), B) K3PO, r) AlCl3

23. OI[HOBpeMeHHO HaxXOJUTHCA B BOOAHOM paCTBOPEC HE MOT'YT MOHBIL
a)Ba®* u SO,> 6) Zn®u CI, B)Na'u SO,> 1K' u NOy

24. Cymma k03¢ (UIIMEHTOB B YPaBHEHUHU JIEKTPOIUTHUECKON TUCCOUAINH Cyab(haTa alTtOMUHUS

paBHa
a)3 0) 4 B) 5 r)6
25. K Hea1eKTpoIuTaM OTHOCUTCS:
a) TUAPOKCUJ HATPUS B) XJIOpUJ] HATPUS
0) oxcup yraepoza (IV) I') cepHas KUCIIOTa
26. ®opMyIa CHIIBHOTO AJIEKTPOJIUTA
a) H,SO,4 6) CaCO3 B) H,S F) FG(OH)Z

27. BemiecTBa, KOTOpBIE TIPU AUCCOLUAIIMNA O0PA3yIOT B KAUECTBE aHMOHOB TOJIHKO
THJIPOKCUI-UOHBI, SBIISIOTCS
a) COJIIMU 0) kucIoTaMM  B) IIEJI0YaMHU I') OKCUJaMH

28. BCIJ_ICCTBO, KOTOPOEC B paCTBOPC MOJIHOCTBIO pacCiagacTCs Ha HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KalbIUs
0) oxcun yraepona (IV) ') TUAPOKCHU HATPUS
29. Bce MOHBI ABJISIFOTCS KATHOHAMU B PAY:
a) CI, S04 2, NO3~ B)H', K*, Na?
6)H*, K', Cl r) NOs™, CO;2 Ca?
30. HaunboutpIiee 9nciio aHMOHOB 00pa3yeTcst Py JUCCOIUAIIU 1 MOJTh
a) FeCl3 0) Ca(NO3), B) Na,COs r) Na,S

31. OnHOBpPEMEHHO HaXOAUTHCSA B BOAHOM PAcTBOPE HE MOTYT HOHBI
a)Na® u SO,° 6) Zn*u CI, B)Al* w OH )K" u NOg
32. CymMma k03 (PUIIMEHTOB B ypaBHEHUH AJICKTPOIUTHUYECKON nucconranuu Hutpata xenesa (I10)

paBHa
a)3 0) 4 B) 5 r) 6

3.1.2. MeToau4eckne MaTepHaJIbI



TectupoBaHue ISl TEKYIICH OIIEHKH yCIIEBAEMOCTH CTYIEHTOB IPOBOAUTCS B (hopMe OyMax-
Horo tecta. CTyZAeHTy npeuiaraeTcsi OTBETUTh Ha 14 BompocoB 3akpbITOro Tuna 1 us 4-x.

O61uee Bpemst , 0TBeIeHHOE Ha TecT 20 MUHYT
Tect npoBepsieTcss B py4HOM PEKUME U OIIEHKA COOOIIAETCs CTYACHTY HE MO3/IHEee 3aHATHS clie-
JYIOILIETO 32 TEM, Ha KOTOPOM IPOBOJMIICS TECT.

Tect cuntaercs NpoUIEHHBIM IIPU MOJIYYEHUHU CTYICHTOM OLIEHKH 3(YIOBIETBOPUTEIBHO — HE
meHee 60% mpaBUIBHBIX OTBETOB) B cooTBeTcTBUU ¢ [IB/I-07.

3.2. YcTHBI onpoc
3.2.1. IlepedyeHb BONPOCOB /JIsl YCTHOTO ONPOCA 1O CJAeAYIOUMUM TeMaM:

TeMa «OcHOBHBIE 32aKOHBI ¥ IOHATHA XUMHW)

1. XyuMuyeckue sIBIEHUs U IPOLECCH, KaK MIPOSIBIIEHNE XUMUYECKOTO JIBUKEHUSI MaTEpUU.

2. XUMUYECKUN XapaKTep OMOTOTHYECKUX 3aKOHOB.

3. OcHOBHBIE OHATHUSA: MOJIb, MOJISIPHAsI Macca, MOJISIpHBIN 00BbeM razos, Yucino ABoraapo.
OkBuBajeHT. MonsipHas Macca 3kBUBajieHTa. PaKkTOp SKBUBAJIEHTHOCTH.

4.3akoH 3kBUBaJIEHTOB. [ [posiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3Me.

Tema «KnuHeTHKa XMMHYECKHX IMPOLECCOB»

1.OCHOBHBIE MTOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIU.

3.3akoH neiictBus Macc. Koncranra ckopoctu. MonekynsipHocTh peakuuu. DakTopsl, BIUSAIOMINE
Ha CKOPOCTbh XUMUYECKON PEAKIIUH.

4.3akon Bant-I'odda. Temneparypusiii koaddumuent. [Ipumenenne npasuna Baut-I'obda mis
IIPOrHO3MPOBAHHOI'O XPAaHEHUs JIEKApCTBEHHBIX IIpenapaToB. BiusHue temmnepaTypsl Ha CKOPOCTb
OHOJOTUYECKHX MPOIECCOB.

5.®@oroxumuueckue peakuuu. GorocuHTe3 B Ouonornueckux cucremax. Karanus. ®epMeHThI, Kak
KaTaJau3aTOpbl OMOXUMHUYECKHUX MTPOIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. CMellleHHE XUMHYECKOI'O PpPaBHOBECHS.
[Tpunuwmn Jle [larense.

Tema «PacTBOpPBI»

1. CriocoObI BbIpaskeHUsI KOHIIEHTPAIlMN pacTBOPOB. PacTBOPUMOCTh TBEPBIX, )KUIKUX U ra3000-
pa3HBIX BellecTB. PacTBOPUMOCTH ra30B B KPOBHU U TKAHEBBIX KUAKOCTSX.

2. KonnuraTuBHBIE CBOMCTBA PACTBOPOB HEAIEKTPOIUTOB. 3aKOHbI Payns. D0ynauockonuyeckas u
KPHUOCKOIINYECKAsI KOHCTAHTA PACTBOPUTEIISL. .

3.0cMmoc. OcMmoTHUueckoe AaBieHue. Pojib 0CMOTHYECKOrO JaBJIEHHSI B OMOJIOTMYECKUX CHCTEMaX.
Typrop. Ilnazmonus.

4.Ponp BOJIHBIX PACTBOPOB B OMOJIOTHYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB AEKTPONUTOB. M30TOHMYECKHI KO3 PUIMEHT ero PU3NYECKU CMBICII.

6. Teopust >MEKTPOIIMTHUECKON Aucconnanuu. Poins rujpataiud MOHOB B OMOJIOTHUECKUX CHCTe-
Max. CuiibHBIE U ci1a0ble AIEeKTPoNInThl. CTeneHb AUCCOIUAINM; KOHCTAHTa IUCCOLMALINH.

7. IIporonuTHueckoe paBHOBecHe B Bojie. BomopoaHslii moka3aresns. PaBHOBecue cOCTOSHUS B pac-
TBOpax amdonutos. Biusuue pH - cpeabl 1 HOHHOM cUJIBI pacTBOpa Ha OMOXMMHUYECKHUE TPOLIECCHI.
8.IlpoTonuTnyeckoe paBHOBECHE B PEAKIUAX CObBONIN3A. [ uaponu3 coneil. CTerneHb 1 KOHCTaHTa
ruponusa. ['uapoauruyeckue nporecchl B 3KUBOM OpraHU3Me.

3.2.2 MeToanueckne MaTepHaJIbl
Pa3BepHyTHII OTBET CTYEHTA JOJDKEH MPEICTABIATh COO0M CBSI3HOE, IOTHUECKH MOCIIE0-
BaTeNIbHOE COOOIICHNE Ha 3aJJaHHYIO TEMY, TIOKa3bIBaTh €T0 YMEHHUE MMPUMEHSTH OIPEIeIICHUS,
IpaBujia B KOHKPETHBIX CIyJasx.
Kpurtepun ouieHKH yCTHOI0 onpoca



«OTJIMYHO» BBICTABIISIETCS] 00YYarOIIEMYCsl, €CITH OH YETKO BBIPAXKACT CBOIO TOUYKY 3PEHUS IO

paccMaTpuBaeMbIM BOIIPOCAM, MPUBOSI COOTBETCTBYIOUINE (PaKTUUECKHE TOBOJIBI U IPUMEPHI.

«XOPOLIO0» BBICTABIISACTCS 00YUYaIOIIEMYCsI, €CJIM OH JIOIYCKAeT OTJeNIbHbIe HeOObIINe He-
TOYHOCTH MOTPEIIHOCTH MPU OTBETE.

«Y/10BJIETBOPHUTEJbHO)» BBICTABISIETCS 00yUaromeMycs, eclii OH 00HapyKUBaeT MpoOebl B
3HAHUAX (PAKTUYECKOTO U OCHOBHOTO Y4eOHO-IPOrpaMMHOI0 MaTepuasa U3y4aeMoi TUCIUIUIUHBIL.

«HeY/I0BJIETBOPUTEJILHO» BHICTABISETCS 00yUaIOIEMYCs, €CII OH OOHAPYKHUBAET CYIIECT-
BEHHbIE MPOOENbl B 3HAHUAX OCHOBHBIX TEOPETHUECKUX MOJOKEHUH y4eOHON AMCUUIUIMHBI, He-
YMEHHE C MOMOIBIO NPENOIABaTENs MMOIYYUTh PABUIBHOE PEIICHNE KOHKPETHON MPaKTUYECKOU
3aJ]a4uM U3 YUCJIa MPEelyCMOTPEHHBIX paboyeil mporpaMMoi yueOHOM TUCHUTIIHHBI.

3.3. Ycrnbliii onpoc (KossiokBuym)
3.3.1. [lepeyeHb BONPOCOB /IJIsl YCTHOI'O ONPOCA KOJVIOKBHYMOB.

KoanoxkBuym 1

1. XuMuyeckue sIBIeHUs U IPOLECCH, KaK MPOSIBIIEHUE XUMUYECKOTO JIBUKEHUSI MaTEpUU.
2.XuMHUYECKUH XapakTep OHMOIOIMYECKUX 3aKOHOB.
3. OcHOBHBIE IOHATHS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM Ta3oB, Yucino ABoraapo.
OkBHBaJIeHT. MossipHast Macca SKBHUBajeHTa. PakTOp 3KBUBAJIEHTHOCTH.
4.3akoH 3kBUBaJICHTOB. [ [posiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3MeE.
5.0OCHOBHBIE NOHATHUS XUMHUECKOW KUHETHKH.
6.CKOpOCTh XMMUYECKHX PEaKIUil.
7.3akoH aeicTBus Macc. KoHcranTta ckopoctu. MonekynsipHOCTh peakuuu. dakTopsl, BIUSAOLIME
Ha CKOPOCTb XUMUYECKON PEAKIIUH.
8.3axon Bant-T'odda. Temneparypusiii kodddunuent. [lpumenenue npasuna Baut-I'odpda nns
IIPOrHO3MPOBAHHOI'O XPAaHEHUs JIEKApCTBEHHBIX IpernapaToB. BiausHue temnepaTypsl Ha CKOPOCTh
OMOJIOrNYECKUX MPOLIECCOB.
5.®@oroxumuueckue peakuuu. GorocunTe3 B Ouonoruueckux cucremax. Karanus. ®epMeHThI, Kak
KaTaJIn3aTopbl OMOXUMHUYECKUX ITPOLIECCOB.
6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. CMellleHHE XHUMHYECKOTO PpaBHOBECHS.
[Tpunaun Jle-Ilarense.
7. 13 okcumos BaO, K0, TiO,, Ca0, Al,03, MgO, ZnO BeibepuTe 1Ba OKCHIa ¢ HanboJiee BbIpa-
KEHHBIMHU OCHOBHBIMH CBOMCTBaMH. Y KQ)KUTE BaJICHTHBIE 3JIEKTPOHBI BHIOPAHHBIX 3JIEMEHTOB
12.TemnepaTypHblii koapduuueHT peakuuu paBeH 2. Ha ckosibko rpaaycoB HEOOXOAMMO IMOBBI-

CUTb TEMIIEpPATYpPY, UTOObI CKOPOCTh PEaKIMU BO3pOCiia B § pas.
13.0npenennuts 4ucao MoJed U YUCI0 MOJIb 3KBUBaIeHTOB: 10 r cepHoit kucnotel, M 50 r cyns-
data xpoma(Ill).

KoanoxkBuym 2
1. CriocoOBbI BeIpaskeHUsI KOHIIEHTPAIIUH pacTBOPOB. PacCTBOPHUMOCTE TBEP/BIX, JKUIKUX U ra3000-
paSHI)IX BCIICCTB. PaCTBOpI/IMOCTI) Tra30B B KpOBI/I 1 TKAHEBBIX )KUAKOCTAX.
2. KonnuraTuBHBIE CBOMCTBA PacTBOPOB HEINEKTPONHUTOB. 3aKOHBI Payns. D0ynmockonuyeckas u
KPHUOCKOIMYECKash KOHCTAHTA PACTBOPHTEIIS. .
3.0cmoc. OcmoTHnueckoe naBieHure. PojIb OCMOTHYECKOTO AABJIEHUS B OMOJOIHYECKUX CHCTEMAX.
Typrop. IInazmonus.
4.Ponb BOJIHBIX PAaCTBOPOB B OMOJOTHYECKHX CUCTEMAX.
5.CBoiicTBa pacTBOPOB AJIEKTPOIUTOB. M30TOHNYEeCKUit KOIPPUIHEHT ero GU3MIECKUN CMBICI.
6.Teopust SIEKTPOTUTHICSCKON JUCCONMANUK. Poilb THApaTaiid MOHOB B OMOJIOTMUECKUX CHCTE-
Max. CHIIbHBIE U CJIa0bIe ANEeKTPONUThL. CTeneHb AUCCOIMAINH, KOHCTAHTa IUCCOIHAIIHH.
7. IlpoTonuTHYecKkoe paBHOBECHE B BOJie. BoIopoIHEIN MOKa3aTenb. PaBHOBECHE COCTOSHUS B pac-
TBOpax amdonutoB. Bnusuue pH - cpeapl 1 HOHHOM CUJIBI pacTBOpa Ha OMOXMMHYECKHUE TPOIECCHI.



8.IIporonuTryeckoe paBHOBECHE B PEAKIIUAX CONbBOIM3a. [ maponus conei. CTeneHh M KOHCTaHTa
rugposn3a. [ mapoauTuueckue npouecchl B )kUBOM OpraHu3Me.

9.0cHOBHBIC TIOJIOKEHUS U TIOHATHUSI KBAHTOBOM MEXaHUKHU. DIEKTPOHHOE 001aK0. XapaKTepUCTUKA
SHEPreTUYECKOTO COCTOSIHUS AJIEKTPOHA KBAHTOBBIMH YHCIIAMHU.

10.ITpuntun mHaumenbieit suepruu. [paBuno Kineukosckoro. [Tpunmun [Taymu. [Tpasuo ['ynna.
11.5nexTpoHHBIEC U IEKTPOHHO-Tpadudeckue GopMyssl aTOMOB. SIpo aToMma.

12. Mlepuoanueckwuii 3axox [I. V1. MeHnieneeBa u ero TpaKTOBKA B CBETE KBAHTO-MEXaHHYECKON MO-
nenu atroma. CBOMCTBA aTOMOB 3JIEMEHTOB (painyc, SHEPTrUsl HOHU3ALUH, YHEPTUS CPOJICTBA K
AJIEKTPOHY, IEKTPOOTPULIATETLHOCTH ).

13.ITpupoaa XxuMuueCKoOM CBsI3U. MeTo/1 BAIGHTHBIX CBsI3eH. [ mOpuan3amus aTOMHBIX OpOUTaIeH 1
reoMmerpuueckas Gopmyna Moekyibl. «Curma» u « [1u » cBs3u.

14 Nonnas cBsa3b. KoBaneHTHas cBs3b. JIUMNoabHbII MOMEHT. [[1iHa CBSI3HM, SHEPTHS CBS3H, MOJISP-
HOCThb CBS3H.

15.BonopoaHast CBsi3b. (MEKMOJICKYJISIpHAS U BHYTPUMOJICKYJIIpHas ). buojgornyeckoe 3HaueHue u
pPOJIb BOJOPOIHOM CBSI3H.

3.3.2. MeTroguueckue MaTepuabl

Kpurepun onieHk# KOJIOKBHYMA

«OTJIMYHO», BLICOKHH YPOBEHb

OOyuaromuiics 1okasaj IpOYHbIE 3HAHUS OCHOBHBIX IOJIOXKEHUH 110 TEME KOJUIOKBHYMa B
pamKax paszgena yueOHOM JUCLHMIUIMHBI, YMEHHE CAMOCTOSATEIbHO peulaTh MPaKTUYECKUE 3aJauH,
Jesatb 000CHOBAHHBIE BHIBOJIBI.
«XOpOo1I0», OBbIIEHHbIN YPOBEHb

OOyuaromuiics okas3ajl IPOYHbIE 3HAHUSI OCHOBHBIX MOJIOXKEHUH IO TeMe KOJIJIOKBHUyMa B
paMKax pasjnena y4eOHOW AMCUUIUIMHBI, YMEHHE CAMOCTOSTEIFHO pelIaTh KOHKPETHBIC TPaKTH4e-
CKUE 3aJaud, IpeJyCMOTpEHHble pabodeill MporpaMMmoi, OpUEHTUPOBATHCS B PEKOMEHJIOBAHHON
CIIPaBOYHOM JIUTEPATYPE, YMEET IIPaBUIILHO apryMEHTUPOBATh [1OJIyYE€HHBIE PE3YJIbTATHI.
«YAOBJICTBOPHTEJIBbHO», IOPOIOBbIil YPOBEHb

OOyuaromuiics moka3an 3HaHHE OCHOBHBIX IOJIO)KEHHMH TEMBbI B Ipe/ieiax COOTBETCTBYIO-
IIero pasjena yueOHOH TUCHMILUIMHBI, YMEHHE MOIYYUTh C IOMOIIBIO MpernoaBareis IpaBUiIbHOE
pelleHre KOHKPETHOM MpaKTUYeCKOM 3ajaud U3 4Hciia MPeTyCMOTPEHHBIX B TEME, 3HAKOMCTBO C
PEKOMEH/I0BaHHOHN y4eOHO! TUTepaTypoH.

3.4. PedepaTuBHbIe padoOTHI
3.4.1. CHUCOK TEM PE®EPATOB
Tepmoxumus.
depMEHTaTUBHBIN KaTaau3
Xpomarorpadus
XuMusi OMOTeHHBIX AJIEMEHTOB
XKecTtkocTb BOIBI
Ocmoc.

ogakrwdE

3.4.2. MeTtoanyecKknue MaTepHaJIbl

TIPABAJIA O®OPMJIEHUSI M TOPSIJIKE 3AIIIATEHI PEGEPATA
MO IUCHUNJINHE

«XHMHUSA OMOTEeHHBIX 3JIEMEHTOBY
OO6yuatromuiicst BRIOUpaeT TeMy pedepaTta U3 NpeIoKEHHOTO CITUcKa (MTyHKT MPOTpaMMBbI
5.1.) . B Teuenue cemectpa J0KEH OBITh OJATOTOBJIEH OJUH pedepart. 3amura pedepaTtoB Mpoxo-
JIUT Ha 3aHSITHH, COTIACHO KaJICHIAPHO-TEMaTHYECKOMY TUTaHY.



TpeodoBanus k opopmiieHnio pedgepara

B BepxHei 4acTu TUTYJIBHOTO JIUCTA YKa3bIBACTCSl HA3BaHHE YUCOHOTO 3aBEJCHHUS. B KOTO-
pOM TpoBOIUTCA 3a mUTa pedepara. B neHTpe marcra pazmeniaroTcss Ha3BaHWE y4eOHOTO TIpeMeTa
U (GOPMYIHUPOBKA TEMBI; YyTh HIKE - (PaMUIHs, UM H OTYECTBO 00YUArOIIErocs U ero MPHHAIJIeK-
HOCTb K Kypcy ¥ (akynpTery, hamMuins, UMs 1 OTYECTBO IpenoaaBatens. BHU3y 1o HeHTpy yKa3bl-
BAIOTCSl HA3BaHUE HACEJICHHOI'O IIYHKTa, B KOTOPOM HAITUCaH pedepar, U ToJl ero HarvucaHusl.

3a TUTYJIBHBIM JIHCTOM pedepara CIEAYeT €ro OrjIaBIeHUE, KOTOPOE COCTOUT M3 YETHIPEX
OCHOBHBIX YacTeil: BBE/ICHHsI, OCHOBHOI YacTH, 3aKJIFOYCHUS ¥ CIIMCKA MCIIOJIb30BAHHOM JIJIsl HAllU-
caHus pedepara mureparypsl. [Ipu HaIM4IMU NPUIOKEHUH HHPOPMAIHU O HUX JIOJDKHA COAEPKaTh-
Csl B OTJIABJICHHH.

Bo BBenennu pedepara ykasplBaroTCs e paOOTHI (MIIM HECKOJIBKO IIeJIel), a TaKkxKe 3aja-
41, KOTOpBIE TPEOyeTCs PeIIUTh IS e JOCTIKeHUsl. O0beM BBEICHHS MOXKET COCTABIISATh JIBE-TPH
CTpPaHUIIBI TEKCTA,

OcHoBHast 9acTh pedeparTa CONEPKUT MaTepUall, KOTOPBIH OTOOpaH OOYyYaroIuMCs ISt
paccmoTpenus mpodieMsl. OH MOXKeT ObITh pa3zieneH Ha maparpadsl. CpenHuii 00beM OCHOBHOM
yactu pedepara - 10-15 crpanu.

B 3akirouennn pedepara o0ydaronmics caMOCTOATENBLHO GOPMYIHpYeET BBIBOABI. O0beM
3aKiI04eHus - 1-2 crpaHuibl.

B crincke ucnonbp30BaHHOM [T HanmcaHus pedepara IuTeparypsl B andaBUTHON MOCIE0-
BATEJIBHOCTH YKA3bIBAIOTCS BCE MCTOYHHUKH, KOTOPHIMH IOJIB30BAJICS 00YYAIOLIMIACS TIPH MOITOTOB-
ke pabotel, coriacHo Tpedoanusm ['OCT.

IIpoueaypa 3ammrhl pedgepara
3amuTa pedepara MPOBOIUTCS COTIIACHO KAJICHAAPHO-TEMAaTUICCKOMY TUIAHY 3aHSITHM.
Pedepar npeacrapmnsiercs k 3amure Ha auctax Gpopmarta A4. TekcT Ha HUX JTOJDKEH OBITh
OTIICYaTaH Ha KOMIIbIOTEpE. B HCKITIOUNTENIEHOM cliydae IonmycKaeTcs 3amura pedepara, mpe-
CTaBJICHHOTO B pyKOMHMCHOM Bapuante. [Iponeaypa 3amuTsl pedepara Ha SK3aMeHE MPEACTaBISIET
co0oM:
- BBICTYIUIEHHE aBTOpa pedepara (1o 10 MUHYT), B X0/1e KOTOPOTO 00YJaIOIIUCs JOKEeH
MOKa3aTh CBOOOHOE BJIaJICHUE MATEPUAIIOM TIO 3asBIICHHOUN TeMe;
- OTBETHI HA BOMPOCHI MPEMO/IaBaATENsl U CTY/IEHTOB TPYIIIHI.
[ToaroroBka u 3ammuTa pedepara OlIECHHBAETCS B Oaiax:
1. Opopmnenue (maxcumanvro 4 banna)
1 Gam — pedepar pacnieyaTad U3 CETH UHTEPHET, C YKa3aHUEM CBOEH (aMUiuu
2 Ganna — pedepat pacredyaraH U3 CeTH HHTEPHET, COCTABIECHO COJIep KaHUe WU
CITUCOK JIUTEPATYPBI
3 Gana — caMOCTOSITENTFHO HAMMCAHHBIN pedepaT, OTCYTCTBYIOT CCHUIKU Ha
HMCTOYHUKH HCTIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6anna — pedepart opopmIIeH O BceM TPeOOBaHUSIM.
2. Buicmynaenue ¢ doknadom (maxkcumanvro 4 banna)
1 Gann — CTYJeHT, He OTPBIBASCh YUTAET JOKIIA]
2 Gayuta — CTyJIEHT YUTAET JIOKJIAJl, MHOT/Ia OTPHIBASICh OT TEKCTA, AT IMOSICHEHUS
3 Ganna — CTYAEHT JOKJIAIbIBAET CAMOCTOSTENBHO, HHOT/1a UCTIONB3YIO 3aMUCH
4 Gayta — CTyJIEHT CBOOOJIHO BIIaJICCT MaTePHAIIOM, HE UCTIONB3YET IPU OTBETE 3aITHCH.
3. Omeemvl Ha 80NPOCyL nNpenodasameis U 0OHOKYPCHUKOS. (MAKCUMANbHO 4 bania)
1 Gayut — CTYZIEHT UIIET OTBET B pedepare M 3a4UTHIBAET €TO.
2 6amna — CTyneHT JAaeT OJTHOCIIOKHBIN OTBET (Ja/HET)
3 6aya — CTyeHT oTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMTPOBOX/TAET MOSICHCHHSIMH.
4 6amna — OTBETHI JaHBI HA BCE TIOCTABJICHHBIE BOMPOCHI. ¢ MOsiCHeHUsIMU. CBOOOIHO OPUEHTH-
pyercsi B TeMe.




3.5. JIaGopaTopHbIe padoThI
3.5.1. B paGoueii mporpaMmMe MPOXOKACHUS JUCIUIUIMHBI TIPETyCMOTpeHO BhimojHenue 10 na-
OopatopHbIX padoT . [Ipumepsl 1a60paTopHBIX pabOT MPEACTABICHBI HUXKE

JlabopaTopnasi padora Ne 1. KauecTBeHHbIe peakIii HA KATHOHBI U AHUOHBI OHOTeHHBIX
3JIEMEHTOB. S- 3JIeMeHThI.

OnbIT Ne 1. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE CBOMCTBA MEPOKCH/IAa BOAOPOAA.

B npo6upky nomemator 6-8 xanens pactBopa nepmanranara kaaust KMnO, u 2-3 xammm aByx-
HopManbHoro 2H pactBopa cepnoit kucnotsl HySO, . 3atem nob6asbre 3-4 xammu 10% pactBopa
nepokcuga Bojgopona H>O,. Kak m3menurtcs nser pacrtBopa, 3amucarb B kypHaie. CocTaBUTH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHOE YpaBHEHHUE TAHHOM pEaKIuu.

OnpIT Ne 2. I'maposm3 kapOoHaTa HATPHUS.

B npo6upky nomemator 8-10 xamens auctwir. Boabl M 1 kammo (eHon-(ranenHa, 3aTeM MHKPO-
mmaTeseM 100aBIsIIOT HeCKOJIbKO KpucTaInkoB Na,COs3, pa3MemmBaror.

OTMETHTh B KaKOH IIBET OKpacuTcs pacTBop (eHos-ranewHa. 3anucarh ypaBHEHHE THAPOIIH3A
KapOoHaTa HATPHUS B MOHHOM U MOJICKYJISIPHOM BH/IC.

Oupit Ne 3. O6napy:kenue karuona K*
I'excanutpokobanbrat /I11/ Hatpus - Nag[Co(NO2)s] B citabokuciiol U HEHTpaabHO#M cpeje 00pa3y-
er c COJISIMU Kayus KPHUCTAJUTNYCCKHUH 0CaJioK K2Na[Co(NO,)s].

HMoHHBINM BUA:
2 K"+ Na" + [Co(NO)s]* = K.Na[Co(NO,)g] |

B npo0Oupky BHOCAT 2 Kamiu KOHLIEHTPUPOBAHHOIO pacTtBopa xJyopuaa kanus KC1 u 2 xamm cBe-
KENPUTOTOBJICHHOr0  KoHIeHTpupoBaHHOro pactBopa Nas[Co(NOj)s]. Beimamaer ocanok
NaK3[Co(NOy)s]. Ecin ocanok He o0Opa3yercsi, TO MOTHPAIOT CTEHKH MPOOMPKU CTEKIISTHHOW Ia-
JIOYKOH. 3anucatb L[BET o0pa3oBaBIIerocs ocajika.
Hanucath ypaBHeHHE peakMy B MOJIEKYIISIpHOU opMe.

OnbiT Ne 4. OOHapy:KkeHUe KaTI/IOHaMg+2

A) Enxue mienoun BHIICITSIIOT M3 pacTBOpa coliei MarHusi Oelblii aM(pOpHBIil 0Ca0K THIPOKCHIA
Mg (OH), Wonnsii Bux: Mg?* + 20H = Mg (OH),|

B npo0upky BHOCAT 4 Karum pactBopa xiopuaa Mmaraust MgCl, u 2-3 karum pactBopa ruapokcuia
Hatpusi NaOH, npoucxoaut BeinageHne ocaaka. OTMETUTH IIBET OCa/IKa. 3amucaTh ypaBHEHUE pe-
aKILIMM B MOJIEKYJIIpHOU popme.

B) T'mppodocdar marpus NapHPO,  siBisiercst xapakTepHBIM peaKTUBOM HAa MOHBI MarHus. B
pacTBopax coJiep)KalliuX XJIOpPHA aMMOHHSA, B IMPHUCYTCTBUM aMMHaka (aMMHadHO-OydepHas
cMech) oOpasyeTcss KpHUCTALIMYECKHUH OcaJoKk MarHuii-ammoHnuit-pocdar. HonHblii BHJ:
Mg? + NH," + PO — Mg NH4PO,4|

K 5-6 xarmsm pactBopa xinopuna mMaraust MgCl, mpuGapisifor 2 Kamim XJI0puaa aMMOHHS
NH,Cl, 3atem 2 kamum pacTBOpa amMMHaka MW IO KalulsM pacTBOp Hatpus ruapodocdara
Na,HPO, Beimagaer kpucramanueckuil ocagok. OTMETUTh LBET OCajlka. 3anucaTbh ypaBHEHHE
pEeaKIiy B MOJISKYJISIPHOU popme.

OnbiT Ne 5. Peaknusi o0Hapy:KeHUsI KATHOHA Ca*?

Oxkcanat ammonus — (NH4)C,04 — 00pa3yeT ¢ CONsIMU KallbIUs MEJIKO-
kpuctamnaeckuit ocanok CaC,04 MoHHBIN BUA:

Ca®" +C,0,% =CaC,0,|

K 5-6 xamisim pactBopa CaCl, mpunute 5-6 kanens pactBopa (NH2)C204 peakruBa. OOpaszyercs
ocanok. OTMETUTH LIBET Oca/iKa. 3anmucaTb ypaBHEHHE PEaKLMU B MOJIEKYJISIPHOH Gopme.



Jladoparopnasi padora Ne 2. KosimuecrBenHblii anaan3. Turpumerpus.
OmnpenesieHne KapOOHATHOM /BpEeMEHHOI/ AKeCTKOCTH BO/bI

XKectkocTh BO/BI 00YCIIOBICHA NMPUCYTCTBUEM B HEW COJNEH MarHWs M KalbLUs. KECTKOCTb
BOJIbl BBIPAYKAETCS KOJIMUYECTBOM MUJIJIM3KBUBAJIICHTOB HOHOB KAJIbIMSI M MarHusi, COACP KaIIUXCS B
I mutpe Bombl. OIMH MUJUTUAKBUBAIICHT skecTKocTH oTBedaeT 20,04 Mr/in noHoB Kanbims wiu 12,16
MI/J1 MOHOB MarHusi. Msrkas BoJa coepKuT < 4 MAIKB/JI. HOHOB KaJIbI[Usl U MarHusl, CpeAHEkKeCT-
Kast - 4-8 MaKB/1, KecTkasgs  8-12 moakB/n. CymMmapHOE CoJiepKaHHE Pa3IMYHBIX COJICH Kalblus U
MarHusi 00yciiaBiaMBaeT OOLIYI0 KeCTKOCTh BoJbl. OOmIas »ecTKOCTh BOJBI MOJPA3/ENsIeTcss Ha
KapOoHaTHyI0 M HekapOoHaTHyro. HekapOoHaTHasi (IOCTOSIHHAs) JKECTKOCTh BOJBI CO3[AeTCs
IPUCYTCTBUEM B HEH XJIOPHIIOB M CyJb(ATOB MAarHus U KajbliMs, a KApOOHATHAsA (BpEMEHHas) -
CoJIepKaHUEM B BOJIE THIPOKapOOHATOB 3TUX METAJUIOB. BenencTBue ruiponmsa ruipokapooHaToB
BOJIa MMEET ILEIOYHYI0 PEAKIMIO0, II0ATOMY MOXKET OBITh OTTUTPOBAHA KUCIOTOH B NMPUCYTCTBUU
OJIHOTO U3 KUCJIOTHO-OCHOBHBIX MHIMKATOPOB (METOJ ALlUTUMETPHH).

Xom paboThI:

1) Hanummte ypaBHEHUS pEakIlMU MHIPOJIH3a MHIpPOKapOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1)  Cobepurte YCTaHOBKY ISl TATPOBAHHUS BOIbI XJIOPOBOIOPOIHOM KUCIOTOM.

2)  Tlunetxoii Ha 100 M1 TOMECTUTE HCCIIEAYEMYIO BOAY B KOHUYECKYIO KOJIOY, 100aBbTE K
uccieayeMoi Boae 2-3 Kamiu MeTHJIOBOro opaHxkeBoro. [Ipu Hanuuuu 6MkapOOHATOB KU -
KOCTbh OKPACHUTCS B )KEJITHIN IBET.

3)  OTTuTpyiiTe MPUTOTOBJICHHYIO MPOOY PACTBOPOM COJISTHOM KHCIOTHI JI0 MEPeXoa yxKeJ-
TOW OKpacKH MHIUKATOpPA B OpaHKeBYIO. TUTpOBaHHE BHINIOJIHUTE HE MEHEE TPEX pa3 A0 MOIy-
YeHMs 3HaUYEHUH, OTINYAroIMXCcs He Ooee, yeM Ha 0.1 mu.

4)  Paccuwmraiite cpenHee oObeMa XJIOPOBOJOPOIAHON KUCIOTHI, 3aTPAYCHHOIO Ha TUTPOBa-
e yo - VitVatVs

3
5) PaccuwuraiiTe KapOOHATHYIO KECTKOCTH BOBI (MMOJIB/J):
C,.(HCI)-V(HCI)-1000
K. =
VH20

6) Tlomb3ysck Tabnuied KiaacCUGHUKAIIMK BOJBI MO KECTKOCTH, CAEIaiTe BHIBOJ, K KaKOM
IpyIIE OTHOCUTCS UCCIIEyeMasl BOJa.
7) 3anuimuTe MOJy4YeHHBIC PE3yJIbTAaThl B TAOJIHIY:
Ta6auua 4.1. Pesynbratel TUTpOBaHuS TpoOBI BOAbI pacTBopoM HCI

3.5.2. MeTogu4eckue MaTepuaJbl
B xoze BeITIOTHEHUST Ta00OPaTOPHBIX PabOT ciaeayeT YETKO CaeA0BaTh METOANKE BBIMOIHEHHUS
U CTPOro coOu0/1aTh TEXHUKY Oe3omacHOCTU. [1o UTOraM BBIOJIHEHHOHW paboThl 0dopMmiIseTcs OT-
YET.
Odopmienue 1a60paTOPHON U MPAKTHYECKO padoThI
[TpaBunbHO ohopmiieHHas TabopaTopHas paboTa JOJKHBI COAEPKaTh B ce0e pa3/iesnbl:
e Ha3Banue paboThI
O6opynoBanue.
[{enb paboTHLI.
X0/l BBIITOTHEHHS PAOOTHI.
Pe3ynbraTsl HaOMIOIEHUH U BBIYMCICHU B BUI€ TaOJIHII.

YpaBHEeHUS] XUMUYECKUX peaKkuil (IpH HEOOXOAUMOCTH).
BrIBOJI (T0JKEH COOTBETCTBOBATH 11€TTH PAOOTHI).



Kpurepun oneHuBanus 1a00paTopHOil M NPAKTHYECKOH padoThI
e OueHkKa «OTJIMYHO)» CTaBUTCS, €CIIN:

a) paboTa BHINOJIHEHA TTOJTHO, IPABIIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, CIIENaHbl BEIBOJIBI;

0) PKCIIEPUMEHT OCYIIECTBIICH IO IUIaHy C YYeTOM TEXHUKU OE30ITacCHOCTH M MPABUII PabOTHI C Belle-
CTBaMH U NPUOOpaMH;

B) UMCIOTCSI OPTaHU3AIMOHHBIC HABBIKU (MOJICPKUBACTCS YMCTOTA paboyero Mecra M MOPSJIOK Ha
CTOJIE, SKOHOMHO HCIOJIb3YIOTCS] PEaKTHBBI).

e  OuneHka «XOpOII0» CTaBUTCS, €CIIH '

a) paboTa BBHITIOJIHEHA MTPABUIILHO, O€3 CYIIECTBEHHBIX OIMIMOOK, C/ICIaHbl BEIBOJIBI,

0) JOMYCTUMBI: HETOJIHOTA IPOBEIACHUS WM O(OPMIICHHUS SKCIEPHUMEHTa, OJHA-BE HECYIECTBEH-
HbIE OIIMOKU B IPOBEJICHUH WM OOPMIICHHU SKCIICPHMEHTA, B TIPAaBHUJIaX Pa0OTHI C BEIIECTBAMU H
npudopamu.

e OieHKa «yIOBJETBOPUTEIBLHO» CTABUTCS, €CIIH JOMYIIECHBI OJTHA-IBE CYIIECTBEHHBIC OLIHO-
KM (B XOJ€ DKCIIEPUMEHTA, B OOBSICHCHHH, B O(QOPMJICHHUU PaOdOTHI, IO TEXHHUKE OE30IacHO-
CTH, B pabOTe C BEeIECTBAMH U MPHOOPaMH ), KOTOPbIE HCTIPABIISIIOTCS C TOM OIIBIO YUUTEJIS.

e OieHKa «HEYA0JeTBOPUTEIBHO» CTABUTCS, €CIIH JOMYIIEHBI CYIIECTBEHHBIC OMIMOKU (B XO-
JIe DKCIIEPUMEHTA, B O0BSICHEHUHU, B 0OPMIICHUH PabOThI, IO TEXHHKE OE30MAaCHOCTH, B pa-
00Te C BelecTBaMu 1 MPHOOpaMu), KOTOPBIE HE HCIIPABIIAIOTCS JAXKe M0 YKa3aHHIO YIUTEJIS.

Bo Bcex ciyuasix OIleHKa CHHYKAETCSs, €CIIM O00yJaroIuiicsi He coOJro/Ial mpaBuiia TEXHUKU 0€30-
MaCHOCTH.

3.6. OueHOYHbIE CPEICTBA K IK3aAMEHY.
3.6.1.1. Bonpockl, BLIHOCHMbIE Ha YIK3aMeH

1. CoBpemeHHas TeOpUs CTPOCHUS aTOMa.

2. OCHOBHBIE TIOJIOKECHUS MPOTEKAHUSI XUMUIECKUX PEAKIINIA C TOUKH 3pESHHUS TePMOTUHAMH-

KH.

KauecTBeHHBbIN aHAINU3.

[TnanerapHast 1 KBaHTOBO-MEXaHUYECKasi MOJENb CTPOCHUS aTOMA.

[ToHsiTHE PHTANTBIINM.

Kakwue BemecTBa MOTyT SIBIATHCS OKUCIUTENSMU: IEPMAHTaHaT KaJlnsl, COJITHAs KUCIIOTA,

IIEPEKHUCH BOJIOPOJA, CEpHAst KUCIIOTA.

Bonopozanslii mokasaress.

JpoOHbIl U cucTeMaTHYeCKUI aHAIN3.

IToctynatel bopa.

0. 3akon I'ecca.

BausiHue pa3nuuHbIX GakTOPOB HA THIIPOIIH3.

12. Konmn4yecTBEHHBIIN aHAIH3.

13. lucnepcHble CUCTEMBI.

14. KBanTOBBIE UHKCIHA.

15. OcHOBHBIE MOHATHS TEPMOIUHAMHKH.

16. HarmcaTh 1 ypaBHATH METOZOM DJIEKTPOHHOTO OalaHCca PeaKIIMio: B3aNMO/ICHCTBHIE BOJIO-
poJa ¢ a30ToM.

17. NonHOE paBHOBECHE BOJBI.

18. O6ue mpUHIUIBI M BUI KOJTMYECTBEHHOTO aHAIN3a.

19. BonmopoHbIii IOKa3aTesb pacTBOpa paBeH 3, ONPEIeTUTh KOHIICHTPAIIUIO HOHOB THAPO-
KCHJIa B pacTBOpE.

20. ®u3uyeckuii CMBICT KBAHTOBBIX YMCENT U UX MU(DPOBBIX 3HAUCHUH.

21. TloHATHE SHTPOMHH.

22. K kakoMy THITY peaKIiii OTHOCHTCSI PEaKIUs B3aUMOCHCTBUS MU C CEPHOM KHCIOTOM:
HanucaTb €€ U apryMEHTHPOBATh OTBET.

23. Bujbl ruaponmsa.
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24.
25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.

I'paBUMETpUYECKUI METOI aHAIU3A.

Hanucatb 1 ypaBHATH METOJIOM 3JIEKTPOHHOTO OaaHca PeaKIMio: B3aUMOICHCTBHE BO/IO-
poJa ¢ a30ToM.

Ornucanue 3JeKTPOHHOM CTPYKTYpbl HA0OPOM KBaHTOBBIX YHCEN.

Oneprus ['nb6ca.

Paccuurtate M, okuCIUTENS M1 BOCCTAHOBUTEIS JIJISl PEAKLUN: IUHK + a30THAasA KUCJIOTA.
HanucaTps ypaBHeHMsI rupoIin3a 110 NEPBOM CTYIEHU: XJI0PHUa Kajlus, alleTaTa HaTpusl.
VYka3aTh XxapakTep cpeisl.

Haiitu maccy menoun (KoH), HEOOXOAUMYIO JUIs OTHON HeWTpanu3ammu 10r cepHoit Ku-
CJIOTHI.

TuTpumMeTprU4eCcKU aHaIN3.

[Tonumepsl U OIUTOMEpHI.

KomneMeHTapHOCTD.

K xakomy TUIy peakuuii OTHOCUTCS PeaKkius B3aUMOJICUCTBUS MEAU C CEPHOM KUCIOTOM:
HanucaTb €€ U apryMEeHTHUPOBATh OTBET.

[Mpunmun [Maynu u 3anper [laynu.

[TonsATHE CKOPOCTH XUMUYECKON PEAKIIUN.

Okucnenue u BoccraHoBieHue. [IpuBectu npumepsl.

Hanmcars peakiuu rugponusa o nepsoit crynenu: KCN, - cynbdara nunka.

IIpaBuiia KBAHTOBOM MEXaHUKH.

@DakTOpPBI, BAUSAIOIIME HA CKOPOCTh XUMUYECKOW pEaKIIH.

I'uaponus conei.

VYkaxkuTe, Kakue BeIleCTBa MOT'YT SBJIATHCS BOCCTAHOBUTEIISIMU: XJIOP MOJIEKYJISIPHBIH,
AQHUOH XJIOpPA, IEPEKUCHh BOJIOPOJA, CEpHAast KUCIOTA.

3aKOH SKBUBAJIECHTOB JIJIsl pEarnpyoIlKX BEIIECTB.

Xumuyeckoe U (a30Boe paBHOBECHE..

[TpyHIMIT MUHUMYyMa SHEPTUU U NPaBUIIO XYyH/A.

3aKoH JAEUCTBYIOIMX Macc JUIsi TOMOT€HHBIX PEaKIU.

[Topsinox ypaBHuBanust OBP.

MeTtona HEWTpanu3auH.

[ToHsiTHE O BBICOKOMOJIEKYISPHBIX COEAMHEHUSX.

[TpaBuiio KieukoBckoro u noiay4deHue sHepreTudeckoro psaa Kiedkosckoro.

3aKOH JEHCTBYIOIUX MacC AJIsi TETEPOreHHBIX PEeaKINi.

VYcnoBust 06pa3oBaHus U paCTBOPEHUS OCa/IKOB.

VYKaKuTe OKHCIUTENb U BOCCTAHOBUTEIb B PEAKIMU: B3aUMOJCHCTBHE XKelle3a ¢ CePHOI
KHUCJIOTOM.

Hanummure ruaponus, ykaxkure XapakTep Cpeibl: XJIOpUA HaTPHsl, XJIOPUJL aMMOHUS.
Touka PKBUBaJIEHTHOCTH.

OcHOBHBIE IOHATHS KAYECTBEHHOTI'O U KOJIMYECTBEHHOI'O aHAJIN3A.

3.6.1.2. [Ipumepsl 32124, BLIHOCUMbIX HA IK3aMeH:

1. Kakoe xonnuecTBO ocajika obpasyercs npu Bzaumojeiicreuu 100 r Hurpara cepedpa ¢ 50 r
COJISTHOM KUCIIOTHI?
2.KonneHnrpanus HOHOB Bojioposia B pactBope 10-3 monb/n. PaccunTaiite ruipOKCUIbHBIN MO-
Ka3arellb.
3.CKOIBbKO JUTPOB BOJBI HEOOX0AUMO 100aBUTH K 1,5 11 0,5 H pacTBOpa XJIOpUAa HATPHsL, YTO-
651 momyuuts 0,1 H pacTBOp.
4.Haiitn Maccy meno4u (KOH), HEOOXOIUMYIO Uil OJTHOM HeWTpanuzanmuu 10 r cepHON KH-
CJIOTBI.
5.BBIUMCIUTh NPOLIEHTHYIO KOHIEHTpanuio 1 H pacTBopa XJiopuaa HaTpus (IUIOTHOCTH 1,2
r/MI).



6.CKOJIbKO TUTPOB BOABI HE0OX0MUMO 100aBuTh K 1,5 11 0,5 H pacTBOpa XJI0pHUAa HATPUS, YTO-
651 momyuuts 0,1 H pacTBOp.

7.Paccunutarh M3 OKUCIUTENS U BOCCTAHOBUTEIIS I PEAKUMU: [IUHK + a30THAs KUCJIOTA.
8.Bomopoaublii mokaszareiab pacTBOpa paBeH 3, ONPEIeIUTh KOHLIEHTPALMIO HOHOB THIPOKCHUIIA
B PacTBOpE.

9.0npenenuth 00beM 0,5 H CEpHON KUCIIOTHI, HEOOXOAUMBIN 711 HeHTpaym3auu 150 mn 0,1 |
pactBopa KOH?

10.Haiitu maccy mienoyu (KoH), HEOOXOUMYIO ISl TTOTHOW HehTpanm3anuu 10 T cepHOU Ku-
CJIOTBI.

11.Hanucath ypaBHEHHUS peakiuid ruIposin3a cojieid mo 1 cTyneHu B MOJIEKYISIPHOM U HOHHOM
BUjE: - cynb(ara amomuaus, - K28S.

12. TemniepaTypHblii KoddduIHeHT peakiuu paBeH 2. Ha ckoibko rpajaycoB HEOOXOAMMO I10-
BBICUTB TEMIIEPATYPY, UTOOBI CKOPOCTH PEaKIIMU BO3pPOCia B 8 pas.

13.0npenenuTs 4ucao MOJIEH U YUCIO MOJIb SKBUBAJIEHTOB: 10 r cepHoi kuciaotel, M 50 r
cynbdara xpoma(lll).

14. Beraucnuts, ckosbko riaurepura C3Hs(OH); HyxHO pacTtBoputh B 200 T BOIBI, YTOOBI pac-
TBOp 3amep3an npu — 5°C. Kpuockonunueckas nocrosiHaas Boasl 1,86 rpan.

15. U3 ckOIbKHUX aTOMOB COCTOUT MOJIEKYJIa HO/ia B CHUPTOBOM PacTBOpE, €CIIU pacTBop 6,35 T
ioma B 100 r sTanona xumut tpu 78,59°C?

16. Cxonbko rpammoB ritoko3bl CeH1206 66110 pacTBOpeno B 0,511 BOAbI, €cliu TeMIiepaTypa
KHIICHHS ITOTyYEHHOr0 pacTBopa coctasmma 102°C?

17. Yemy paBHa Temmneparypa 3amep3anus pactBopa AlCl; ¢ MossipHO# KOHIIEHTpalmeit SKBuU-
BasicHTa 0,3 MOJIB/J1, €CITH ero CTeneHb aucconranuu pasHa 60%?

18. B kakoM KOJMYeCTBE BOJBI HAJIO pacTBOPUTH 6,84 T rirroko3bl CgH1206, 4TOOBI JaBICHNE
napa BoJpbl, papHoe npu 65°C 250 rlla, causmiock 10 248 rlla?

19.HalimuTe OTHOCUTEIBHYIO MOJISIPHYIO MacCy HEANEKTpoJnTa, eciu ero 10%-Hblil pacTBop
KUITUT TIPU 100,6°C.

20. Cxonbko BOABI Ha/I0 MPUOABUTH K 2 J1 pacTBOpa caxapa, YTOObl TOHU3UTH €T0 OCMOTHYE-
CKO€ J1aBieHuE B 3 pasa?

21. PaccumnTaiiTe MaccoByIO JOJIO XJIOPHIA HATPUS B (PU3UOIOTHYECKOM PACTBOPE, OCMOTHYE-
cKoe JaBieHne kotoporo mpu 25°C cocrasisier 762,7 kI1a (0=1, p=1r/cm®).

22. HanumuTe ypaBHEHHs peakUi B MOJIEKYJIIPHOM, HOHHON M COKpAIIeHHON HOHHOU dop-
Max MEXIy CEPHOU KHCJIOTON U THIPOKCUIOM KaJIHsl.

23. Hanumute Bce BO3MOKHBIE YPABHEHUSI PEAaKI[Ui B MOJIEKYJISIPHOM, HOHHOM U COKpalleH-
HOU HOHHOH (hopMax MEXKIY CIEIYIOIIUM KHCIOTaAMU U OCHOBAaHUSIMU:

NaOH,Mg(OH)g H25031 H3PO4

24. CocTtaBbTe 10 TPU MOJEKYISPHBIX YPABHEHHUI pEaKIil, KOTOPbIE BBIPAKAIOTCA HOHHO —
MOJICKYJIIPHBIMU YPaBHEHUSIMU

a) Mg®* + COs* = MgCOs

6) H"+OH =H,0

25. Beraucuts xoHnenTpamumio nonos OH ™ u NH;" 8 0,5 M pactsope NH;OH, ecu koH-
cranTa auccoruanun K = 1,8x 10°.

26. CKOJIBKO IrpaMMOB HOHOB Ba?* cogepxkutcs B 200 M1 HACHIILIEHHOTO pacTBOpa KapOoHarta
Oapus, ecnu [1Pg,co3 = 8% 10°°.

27. CocTaBbTe MOJEKYISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHUSI PEaKLUid B3aUMOACHCTBUS
B PacTBOpax MEXIy:

a) XJIOpUIOM KoOaibTa U CyIb(UIOM Kalus;



0) TUAPOCUITMKATOM KaJIUS U THAPOKCHIOM KaJIHs.

YeMy paBHA KOHIICHTPALIMs KaXKJIOTO HOHA B HACKHIILIEHHOM pacTBoOpe Cyibduaa cepedpa?

28. Kakoe u3 BemecTB: ruipokapOoHaT Kanus, Cyiab(ar KaaMus, TUIPOKCH 6apust Oyaer
B3aMMOJIEMCTBOBATh C CEPHOM KUCIOTON? BhIpazure 3TH peakiiuu MOJIEKYJISIPHbIMA U HOHHO-
MOJIEKYJISIPHBIMHU YPaBHEHUSIMH.

29.CocraBbTe MOJIEKYJISIPHBIE YPABHEHMSI PEAKIIMIA, KOTOPbIE BBIPAXKAIOTCS CIEAYIOIUMHI HOH-
HO-MOJIEKYJISIPHBIMU YPaBHEHUAMU:

a) 3Ca®" + 2P0, = Caz(PO4)2l;

6) NH;" + OH™ = NH,0H.

UemMy paBHa pacTBOPUMOCTH CyJb(uaa KaJMusi B MOJIb/JT U T/MOJIb?

30. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS PEAKLUI B3aUMOIEHCTBUS
B PacTBOpax MEXy:

a) cyabdar xeneza ¥ HUTpaT CTPOHIIHS;

0) HUTPUT HATPUS U COJISTHASI KUCIIOTA.

31.YUro Ha3bIBaeTCs MOHHBIM Ipou3BeieHueM Bobl? UeMy oHO paBHO? JlaliTe BBIBOJ BhIpaKe-
HUSI MOHHOT'O Npou3BeIeHHs Bo/bl. Kak BiusieT TemMneparypa Ha MOHHOE IPOU3BEAECHUE BOIbI?
32. CKOJBbKO IpaMMOB THJPOKCH/1a HATPHSI HAXOAUTCS B COCTOSIHMM MOJIHOW AUCCOLIMAIMY B
100 ma pactBOpa, pH koToporo pasen 13?7

33. PaccuuTarh MOJISIpPHYIO KOHIIEHTPAIMIO HOHOB BOJIOPO/A U THJIPOKCHJIA B paCTBOPE TUJIPO-
kceuga Hatpus ¢ pH =12,5.

34. HaiiguTe BOJOPOIHBIN MTOKa3aTelb KOHIIEHTPUPOBAHHOTO PACTBOPA CUJILHOTO 3JIEKTPOJINTA
— 0,205 M HCI.

35. K 150 r 20% pacTtBOpa caxapo3sl ob6aBuwiu 45 T riroko3bl. PaccunTaiite MaccoBble 10H
YIJIEBOZOB B HOBOM PacTBOpE.

36. Jlnsa veritpanuzanuu 20 mi1 0,1 H pacTBopa KHCIOTHI MOTPEOOBATIOCH 6 MJT pacTBOpa €JIKOT0
HaTpa. OnpeenuTb HOpMaJIbHYIO KOHIIEHTPALUIO PAcTBOpa €IKOT0 HaTpa.

37. Hopmanwhas xorneHrpaius pactsopa KNO3 paBna 0,2 Mois/n. HaliTi poIieHTHYIO KOH-
nenTpanuto pactBopa KNO3; u monsipayro kornenTpanuto pactBopa KNO; ImoTHOCTE pacTBo-
pa NpUHATH paHoi 1 r/mir.

38. BriunciuTte MOJISPHYIO U MOJISIPHYIO KOHIIEHTpaluto skBuBasieHTa 20 % pacTBopa xJjiopuja
KaJbILIUA INIOTHOCTEIO 1,178 /M.

39. Yemy paBHa HopMmaibHOCTh 30% pactBopa NaOH mnotHoctsio 1,328 r/mn? K 1 71 3Toro
pacTBOpa NMpuOABUIM S 11 BOJBI. BbruncianTe MaccoByro OO MOJYY€HHOTO pacTBOpA.

40.. OnpenennuTte MOJIIPHOCTh, HOPMAJIBHOCTB, MOJISLIBHOCTD U TUTP 4 %
pactBopaFeSO4 06beM koTOpOTO paBeH 1,5 11, iotHocTs 1037 Kr/m°

41. CKoJIbKO TpaMMOB PacTBOpPa ¢ MACCOBOM J10JI€H CEpHON KUCIOTHI 96% HE00X0AMMO BIUTH
B 1 J1 BOJIBI, YTOOBI MOJYYUTH PACTBOP C MACCOBOM

42. CocTaBUTH dJICKTPOHHBIC (DOPMYIIBI H MTPEICTABUTH IpaUueCcKy pa3MeIleHne JIEKTPOHOB
110 KBAaHTOBBIM SUEHKaM JUIsl yKa3aHHbBIX 3J€MEHTOB. [Ipoananu3upyiite BO3MOKHOCTH pa3be-
JMHEHUS CIIAPEHHBIX 2JIEKTPOHOB IPU BO30YXKAEHUU aTOMOB C 00pa30BaHUEM-BAIEHTHBIX
AJIEKTPOHOB B COOTBETCTBUU C TEOPUEN CIIUH-BAJIEHTHOCTHU. YTJIEPOJ, XJIOP.

43.CocTaBbTe IEKTPOHHBIE (OPMYIIBI U IPEACTABbTE TPapUUECKU pa3MeIIeHUE SJIEKTPOHOB
MO0 KBAaHTOBBIM SUEHKaM JUIsl yKa3aHHbBIX 3J1eMEeHTOB. [Ipoananu3upyiite BO3MOKHOCTH pa3be-
JTUHEHUS! CTIApEHHBIX 3JIEKTPOHOB NP BO30YK/IEHUH aTOMOB C 00pa30BaHNEM BaJIEHTHBIX
AIIEKTPOHOB B COOTBETCTBUU C TEOPUEN CITMH-BAJIEHTHOCTH.

44 IlpencraBbTe 3JIEKTPOHHBIE CTPYKTYpPhI Zn2+; S6+



45. Kak u3MeHSI0TCS CBOMCTBA THAPOKCUIIOB 3JIEMEHTOB B MEPUO/IAaX U TPyMIax ¢ YBEIUICHHU-
eM nopsiikoBoro Homepa? [louemy?
46. IIpoaHanu3upyiiTe U3MEHEHUS BEJIMYUHBI 3aps/IOB sSIICP, PAANYCOB. ATOMOB, 3JICKTPOOT-
pHULIATENLHOCTEN U cTeNeHel okuciieHus 4 nepuoaa. KakoBbl 3aKOHOMEPHOCTH 3TUX U3MEHE-
HUH TpU ABMKEHUW — TI0 TPYIIIE CBEPXY BHU3 WJIM 10 TIEpUOAY clieBa HanpaBo? Kak n3mens-
€TCSl B 9TOM HaNpPaBJICHUH METALITUYHOCTD 3JIEMEHTOB U XapaKTep WX OKCUIOB U THIIPOKCH-
noB?
47. CocraBbTe (OPMYIIBI OKCHUIOB ¥ THIPOKCUIOB MapraHiia. Kak u3aMeHseTcsl KUCIOTHO-
OCHOBHOM M OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHBIN XapaKTep 3TUX coenuHeHuit? [Toquunstores
JIM 3TU COCUHEHUS 00IIel 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB OKCHJIOB M TUAPOKCHUIOB?
48. YkaxxuTe BUJIbI XUMUUECKOH CBsi3U B cienyrommx Moiekynax: CHzBr, CaO, Jo NH4Cl.
KakoBEI OCHOBHEIC CBOMCTBA JJAHHEIX BHAOB CBs3u? 59. Kakas cBA3b Ha3bIBACTCH S- U Kakas
— p-cBa3pr0? Kakas u3 Hux menee npounas? M3o0paszure CTpyKTypHbIe HOpMYIIBI ITaHA
CoHs, atriiena CoHg n aerunena CoH,. OT™MeThTE S- M p-CBSI3M HAa CTPYKTYPHBIX CXEMax yr-
JIEBOZOPOJIOB.

3.6.2. MeToau4eckne MaTepHAaJIbI

VYcnoBust U OpAIOK MTpoBeneHUs dk3aMeHa nanbl B [Ipunokenun Ne 2 k nmonoxkenuto [1B/]-
07 «O npoBeneHUM TEKYIIEro KOHTPOJsS yCIEeBAeMOCTH M IMPOMEKYTOUHOW aTTecTaluu o0ydaro-
LIUXCS.
Ha noaroroBky oreera oOyuaroieMycst IpeAocTaBisieTcst He 0oJiee 0THOr0 aKaJeMHUYecKoro 4aca.
Ha ycTHBIi 0TBET 00y4aromerocs mo BONpocaM K3aMeHAIlMOHHOT0 Oujieta oTBoaAUTCs He Oonee 10
MUH, U He 60jiee 5 MUHYT Ha OTBEThI Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI 3K3aMEHATOpA.

OOyuaromuiics, UCIBITHIBAIOIINM 3aTPyIHEHUS IPU MOJTOTOBKE K OTBETY IO BHIOpAaHHOMY
OuseTy, UMeeT MpaBo MOJYyYUTh BTOPOIl OMIJIET C COOTBETCTBYIOIIMM IIPOAJICHUEM BPEMEHH Ha 10 /1-
TOTOBKY.

Onenka «5» («OTJMYHO») COOTBETCTBYET CIIEAYIOLIEH KAaueCTBEHHON XapaKTepUCTHUKE:

«H3JI0KEHO MPaBUIILHOE TOHMMAHNE BONPOCA U JIaH UCYEPIBIBAIOIINN HA HETO OTBET, COJIEPKAHNE
PAcKpBITO IOJIHO, TPO(ECCHOHATILHO, TPAMOTHOY». BrIicTaBisieTcs cTyleHTy, OOHapyXUBIIEMY BCe-
CTOpPOHHEE CHUCTEMAaTH4eCKOe 3HaHHE Y4eOHO-IIPOrpaMMHOI0 MaTepuania, YeTKO U CaMOCTOSITEIIbHO
(6e3 HaBOAIIMX BOMPOCOB) OTBEYAIOIIEMY Ha BOIIPOC Ouiera.

Onenka «4» («X0poI0») COOTBETCTBYET CIENYIOIIEH KaYECTBEHHON XapaKTEPUCTHKE: «HU3-
JI0KEHO MPaBUWIbHOE MOHMMaHUE BONPOCA, JAHO JTOCTATOYHO MOJAPOOHOE ONMHCaHHE MpeaMeTa OT-
BETa, MPUBEJEHBl U PACKPHITHl B TE3UCHOM ()OpME OCHOBHBIE MOHSTHS, OTHOCSIIHMECS K MPEIMETY
OTBETa, OLUMOOYHBIX MOJOXKEHUN HeT». BhIcTaBisercs CTyIeHTY, OKa3aBlIEMYy CUCTEMAaTHUYECKUM
XapakTep 3HaHWH M0 JUCHUIUIMHE U CIIOCOOHOMY K UX CaMOCTOSITEIbHOMY IOIMOJIHEHUIO U OOHOB-
JICHUIO B X0/i€ JaJbHEeWIel yueOnl 1 mpodeccnoHanbHOM 1eATEeIbHOCTH.

Onenka «3» («y10BJIETBOPUTEIBLHO») BBICTABISETCS CTYJCHTY, OOHApYKMBILIEMY 3HaHHE OCHOB-
HOT'0 y4eOHO-POrpaMMHOI0 MaTepuaia B 00beMe, He0OXOJUMOM IS JalbHeHel yuelsl, crpas-
JSIOLIEMYCS C BBIIIOJIHEHUEM 3aJjaHUuH, IIPEyCMOTPEHHBIX IIPOIPaMMOM;

- JOIyCTUBILIEMY HETOYHOCTH B OTBETE U IPU BBINOJIHEHUHU DK3aMEHALMOHHBIX 3aJaHUM, HO
00JaaomMy He0OXOAUMBIMU 3HAHUSMU JJIs1 UX YCTPaHEHUs 110 PyKOBOJCTBOM IPENOaBaTesl.
Onenka «2» («Hey/10BJIETBOPUTE/bLHO») BBICTABIIAETCS CTYACHTY, OOHApPYXUBIIEMY CYIIECTBEH-
HbIE MTPOOEIIbI B 3HAHUSX OCHOBHOT'O y4€OHO-IIPOrpaMMHOI0 Marepuasa, J0NyCTUBIIEMY MPUHIIU-
MUaIbHBIE OMKUOKY B BBHIIOJHEHUH MIPETYCMOTPEHHBIX IPOrpaMMOil 3a/laHuil; JaBIIeMy OTBET, KO-
TOPBIN HE COOTBETCTBYET BONPOCY HK3aMEHAIIMOHHOT O Oniera.
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JK3aMeHAIHOHHBIH OujieT Ne
1. PacTtBOpHI c1a0ObIX AMEKTPONTHUTOB. THITBI CIA0BIX AIEKTPOIUTOB. CTyreH4YaTas TUCCOIH-
LM, HAIUIIUTE YPABHEHHUE IUCCOLUALIMU JIJISl YTOJIBHOW KUCIIOThI U BBIPAXKEHUE KOHCTaH-
THI IMCCOLUALINHU 110 | U 2 CTYIIEeHHU.

2. T'maponu3 no aHnoHy. HanuimTe HOHHO-MOJICKYJIIPHOE M MOJICKYJISIPHOE YPAaBHEHHE TH/I-
ponu3a conu cynbdura Hatpus. Kakas cpena B pacTBope 3Toii cou?

3.

Ornpenenutb MOJSUIBHYIO KOHIIEHTpaluio 15%-Horo pactBopa menoun NaOH.
Y1Bepxkaaro:
3aB. kadempoii N.K. HaymoBa

(moxmwce)

BanbHO-peliTHHIOBas OlleHKA 3HAHUIT 00Y4YaKOIIUXCS cOocTaBlieHa B cooTBeTcTBUM ¢ [1B/I-
07 «O mpoBeAeHUU TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu o0ydaro-
mxcs» GI'BOY BIIO «MBanosckas [CXA umenun JI.K. bemsieBay

OneHnBanue pe3yjibTaToB I[pOMe)KyTO‘-IHOﬁ arrecranmm:

OreHka KomnnuectBo 6amwios
"HEYIOBJIETBOPUTEIHHO" 0-23
"y IOBJIETBOPUTEIIHLHO" 24 - 29
Y, p
"xoporio" 30-35
"oTiu4uHO" 36 -40

Hrorosasi 6ajbHO-peiTHHIOBAs OLIEHKA:
Omnpexensiercs MyTeM CyMMHPOBaHUs 0aJsIOB, MOJYYEHHBIX 0 Pe3yJIbTaTaM TEKYILIEro KOHTPOJIS B
ceMecTpe, O0HYCHBIX OAJIJIOB M OAJIJIOB, MOJYYEHHBIX HA dK3aMEHE.

Hrorosas peritunroBast | TpaguiimoHHas OlIEHKA Orenka (ECTS) I'pamanus

OIICHKA
0-59 HEYIOBIETBOPUTEIBHO F HEYIOBIETBOPUTEIILHO

60 - 64 YIIOBJIETBOPUTEIIHLHO E MOCPEACTBEHHO
65 - 74 D YIOBJIETBOPUTEIHHO
75 -84 XOpOouIOo C XOpOLIOo
85-89 B OUYEeHb XOPOIIIO
90 - 100 OTJINYHO A OTIHUYIHO




TpaguimoHHas OIIEHKa BMECTE C UTOTOBOM OATbHO-PEHTHUHTOBOM OIIEHKOW BBICTABIISIETCS B 3a4€T-
HO-’K3aMEHAIMOHHYIO BEJOMOCTb.



