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I[Tpu pazpabotke paboueil mporpaMMbl yueOHOM AUCHUIIINHEI B OCHOBY TOJIOKEHBI:

1) ®T'OC BO no nampasinenuto moArotoBku 36.05.01 BerepuHapus yTBepKaeHHbIH MHUHHUCTEPCTBOM
oOpazoBanus u Hayku PO «22» centsiops 2017 r., mpukas Ne 974

2) VY4eOHBII TUIaH OCHOBHOW o0Opa3oBaTelbHON mporpamMMbel 36.05.01 Berepunapus, mnpodmuib

Berepunapust oqoopen Yuensim copetom @I'BOY BO I'AY CeepHoro 3aypanbst ot «27» mas 2021 .
[Ipotokon Ne 11

Pabouas nporpamma yueOHON AUCIUIUIMHBI (MOyJisl) O00peHa Ha 3aceqaHuu Kadenpbl oOIIeH XUMHUU
M. ipo. M. J1. KommccapoBa ot «7» urons 2021 1. IIpoTokon Ne 10
[3aBemyromuii kaheapoi M. . Komuccapos

Pabouast mporpamma y4eOHON TUCIUIUIMHBI (MOIYJIs) 0JJOOpEHa METOANYECKON KOMUCCHEW HHCTUTYTA OT
«16» urons 2021 r. IIpotokon Ne 10

[Ipencenarens METOIUIECKON KOMUCCUU HHCTUTYTA 0O.B. KoBaneBa

Pa3pa6oTuuku:
bapa6anmmkosa JI.H., nonient xadenpsr oomeit xumun uMm. U1./]. Komuccaposa, .0.H.

JIMpeKTOop MHCTUTYTA: <, A.A. baxapes



1. IlepevyeHb NIaHNPYeMBIX Pe3yJIbTATOB 00y4eHHS 110 AUCIHUILINHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

UCTIOJIb30BaTh
COBPEMEHHYIO
poheCCUOHANBHYIO
METO/IOJIOTHIO IS
MIPOBEICHHSI
OKCIICPUMCHTAJIBHBIX
HCCIIEIOBAaHUMN U
WUHTEPIPETAIIH UX
pe3yIbTaTOB

MIPOIIECCOB B 001acTH
npodeccnoHaTbHON
JeSITETBHOCTH

Koo [lepeueHpb IaHUPYEMBIX
Pe3ynbTaTel Nuaukatop qocTHxREHUS
Komne- pe3yabTaToOB OOYYECHHS 110
OCBOCHUS KOMIIETEHITUU
meHyuu JIUCIHUIIINHE
OIIK-4 Cnocoben 3Hants.
- OCHOBHBIC IIOHATHUA U 3aKOHBI
UCIIOJIb30BaTh B
. XHAMUU;
podeCCHOHATTLHOI
- METOJbI aHAJIN3a XUMHUYCCKUX
JESITETIHHOCTH METOTBI [IPOIIECCOB;
peleHHs 3a1a4 ¢ ymems:
HCII0JIb30BaHUCM - OOBSICHATH CYIITHOCTD
COBPEMEHHOTO HU-4onk-2 [Ipumenser XUMHUYECKHUX TIPOLIECCOB;
000pyZI0BaHMS TIPU OCHOBHBIC TIOHSITHS U 3aKOHBI - HCTIOJIB30BATh TEOPETHUECKUE
pa3paboTKe HOBBIX XMMHH, IEMOHCTPHUPYET SHaHHA U IIPAKTHYCCKHUC HABBIKH,
OIIK-4 | texHonorwuii n MMOHUMaHNE XMMHYECKHX HOJYHCHHBIC IPU U3yICHUH

JIMCIIUTUTHHBI;
enaoemp:

- OCHOBHBIMH HaBbIKaMHU
oOpaileHus ¢ 1abopaTopHBIM U
MIPUOOPHBIM 000PYIOBAHUEM;

- METOAaMH XHMHYECKOTO
aHAIIN3a JUIA IOCICAYIOLIETo ero
HCIIOB30BaHUS B
npodhecCHOHATBHON
JeATEITEHOCTH.

2. MecTo AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JlanHasi MUCHUIUIMHA OTHOCHUTCS K bioxy [ ob0s3arenbHONM 4YacTH 0Opa3oBaTeIbHOM
nporpamMmel. J[Jis yCIIenHOTO U3y4eHUs AUCIUTUINHBI CTYJIEHTaM HEOO0XO0IMMbI 0a30BbIe 3HAHUS
HIKOJIBHBIX KYPCOB ¢pusuxu, mamemamuxu u xumuy. Opranndeckas u (HU3KOIIIOUTHAS XUMUS
ABJISIETCSl TPEAUIECTBYIOIIEN Ui W3Y4EHMs TAKUX IUCLUILIMH, Kak buonozuueckas xumus,
Ixono2us, XumMuko-moKCUKOI02UYeCKULl aHaIu3.

JlucuuiinHa u3ydaercs Ha 1 Kypce Bo 2 ceMecTpe 1o 04Hoi popme oOydenus, Ha 1 Kypce BoO 2
ceMecTpe — 3a04HO0M (opme.




3. O0beM JUCUMIITIMHBI M BUIbI y4eOHOH padoThl
OO0mias TpyA0EMKOCTh AUCHUIUIMHBI cocTaBisieT 108 yacoB (3 3aueTHBIX €IMHULL).

By yueOnol paboThl dopma 00yueHus
OuHast 3a04Hast

AyIHMTOpHBIE 3aHATHS (BCEro) 50 12
B mom uucne: - -
JIeK1IMOHHOTO THUIIA 16 4
CeMHHApCKOTO TUTIA 34 8
CamocrosiTesibHas padoTa (Bcero) 40 78
B mom uucne: - -
[IpopaboTka MaTepuana JeKIHid, 20 58,5
MOJITOTOBKA K 3aHATHUSM
CamocTosTeIbHOE U3YYCHUE TEM 4
KonTtponbHbie paboThI 16 19,5
Pedepar - -
Bun npomexyTo4HOM aTTecTaluu:

HK3aMeH 18 18
OO0mas TpyroeMKoCTh 108 108

3 3

4.1. Conep:xanue pa3ies0B M CHUIITAHBI

Ne | HaumenoBaunue

/1 | pa3jesna JUCIUTIIMHBI

Coneprxanue pasjiena

1. | Teopernueckue

XHUMHHU

OCHOBBI OpFaHquCKOﬁ

Teopust cTpoenuss opraHuueckux coeauHeHnid A.M.byrneposa.
OcHOBBl  KJHaccUPUKAMM U HOMEHKIATYyphl OPTaHMYECKUX
coequHenu. WM3omepus wu romosiorusa. Tumbel cBs3ei B
OpraHMYECKON XUMHUU. THUIIBI 1 MEXaHU3MbI XUMHUYECKUX PEAKLUI
B OPraHUYECKON XHUMUHU.

2. | YrieBogopoisl

Ankanbl. ['OMOJIOTMYECKUU psii, HW30MEpHUs, HOMEHKJATypa.
Metoapl moslydeHus, XMMHYECKHME cCBoWcTBa. AukeHsl. [luc-,
TpaHC-U30Mepus. MeTonbl MOJyd4EeHHs, XMUMHUYECKHE CBOMCTBA.
[wnenoBeie yrieBoaopoasl. [lonmumepusanus aueHoB. Kayudykw.
AnkuHbl.  MeTonpl  NOJIy4eHHs, XMMHMUYECKHE  CBOMCTBA.
[Muknuueckue YB. Apenbl. ApomatnyHocTh. Teopust 3ameleHus
B apOMATHYECKOM psify. Peakuuu 31eKTpoHiIbHOIO 3aMeleHHsl.

3. | [IpousBoxaHbIe
YTJIEBOAOPOAOB C
OJIHOM
(GyHKIIMOHATIBHOU
TPYIIION

["asnorennpon3BoAHbIE YTJIEBOJOPOIOB. Peakuun
HykieopuibHOro 3amemieHus. Crouptel U QeHonsl. IIpoctbie
s¢upsl. KapOGoHunbpHble coequHEHHs (aIbJETHIbI U KETOHBI).
Mertonpl monydeHHs, XUMUYecKue cBoiicTBa. IIpenenbHbie
KapOOHOBBIE KUCIOTHI M UX MPOU3BOIHBIC. METOMABI MONY4CHUS,
XUMUYECKHE cBoMicTBa. HempenenpHbIe 1 apoMaTHYeCKuEe MOHO- U
TUKapOOHOBBIC KHUCIOTBL. METOABl TMONYYCHHS, XUMHYECKHE
CBOMCTBAa. AMHHBI M aMHJIbl. MeTO/Ibl TOJMydeHUs, XUMUYCCKUE
CBOMCTBA.

4. | Ilpuponusie
COEJIMHEHUS

Jlumuaer. Memma. Bocka. Ctpoenme u cBoiictBa. OKCu- U
OKCOKHCIIOTEL.  KeTto-eHonbHast  TayroMepusi.  Onruueckas
n3oMepus. YrieBoansl (caxapa). Monocaxapuasl. CrtpoeHwue,




n3omepus, cBorctBa. [ucaxapuapl. Ilommcaxapuapl (kpaxman,
KJIeT4aTKa). AMHUHOKUCIOTHL. Du3nyeckue W XUMUUYECKHE
cBoiictia. [lonumenTuasl U OEIKU.

5. | OcHOBBI CBolicTBa AUCIIEPCHBIX CHCTEM U PACTBOPOB OMOTIOIUMEPOB.
buzKoLIONAHON OU3NKO-XUMUYECKUE MEXaHU3MbI JIBIJKEHUS PACTBOPHUTENS U
XUMHUHA pacTBOPEHHOIO  BEIIECTBA B  OHMOJOTHYECKMX  CHCTEMax.

Huddysus. Ocmoc. Bomopoausiii mokaszarens (pH), MeToas! ero
ompejeneHus. 3HaYCHUE PEaKIHUU CPeabl sl OMOJIOTHYECKHX
MPOLIECCOB, MYTH PETYISINKU B OpraHu3Me >KUBOTHBIX. bydepHbie
CHUCTEMBl OpraHM3Ma >KMBOTHBIX, WX CBOICTBa, MEXaHHU3M
JeNCTBUS, MPUMEHEHNE B BETEPUHAPHOI MPAKTUKE.

OCHOBHBIC TIOHATHUS KOJUIOMIHON XUMUU. J[UCTIEpCHBIE CUCTEMBI,
ux kiaccudukauusa. KosutougHble pacTBOpBL, HX CBOMCTBA.
MeTtonpl TosTydeHuss U O4UCTKU. CTPOCHHE KOJUIOMIHBIX YACTHII.
YCTOWYMBOCTD W KOAryjsilius KOJUIOMJIOB, WX 3HAUYE€HHUE B
OMOJIOTHH.

4.2. Pazgennbl IMCHUILIMHLI U BUABI 3aHATHH
ouHast (hoopMa oOyUeHUs

No HaumenoBanue paszaena Jleknmonnoro | CeMUHApCKOTO CP Bcero,

/1 JUCITUTLTAHBI TUTIA TUTIA 4acoB

1. | TeopeTnyeckrue OCHOBBI 1 - 2 3

OPraHN4eCKON XUMHUHU
2. | YrieBoopoasl 3 4 6 13
3. | [Ipou3BoaHbIE YTIIEBOAOPOIOB C 6 12 12 30
OJIHOM (PYHKIIMOHAIBHOM
rpyHIon
4. | IlpuposiHble coeIMHEHUs 4 14 12 30
5. | OcHOBBI (PU3KOJUTONTHOW XUMUHU 2 4 8 14
DK3aMeH - - - 18
Hroro: 16 34 40 108
3aouHas popma oOyyeHHs

Ne HaumenoBanue paznena Jlexumonnoro | CeMHMHAapCKOTO CP Bcero,

n/m JUCITUTLTAHBI TUTIA TUTIA 4acoB

1. | Teopernueckue OCHOBBI - - 6 6

OpPraHUYECKON XUMUU
2. | YrneBoJgopoibl 1 1 12 14
3. | [Ipou3BoaHbIE YTIIEBOIOPOIOB C 1 3 24 28
OJTHOM (PYHKIIMOHATIBHOMN
rpynIon
4. | IlpuponHbie coeMHEHUs 2 2 24 28
5. | OcHOBBI PU3KOIIONIHON XUMUU - 2 12 14
DK3aMeH - - - 18
Hroro: 4 8 78 108




4.3. 3aHsATHS CEMHMHAPCKOI0 THIIA

Ne No TpynoemMkocTb
n/n | pasaen (gac)
a Tema O4Hasi | 3a04Has
JVCIIMIT
JITHBI

1. 2 Henpenenpubie yraeBogopoasl. @yHKITMOHATBHBINA 2 1
aHAJIM3 HAa KPATHBIC CBS3H

2. 2 KadecTtBeHHbIH (PyHKITMOHAIBHBINA aHATIN3 Ha 2 -
apoOMaTHYECKOE KOJIBIIO

3. 3 KavecTBeHHBIN (yHKIMOHATBHBIN aHAIIN3 2 1
TUJIpOKCUCOeTMHEHU . CIIUPTHI

4. 3 KavecTBeHHBIN (YHKIMOHATBHBIN aHAIN3 2 -
TUJIPOKCUCOCTUHEHU . DEHOIIBI

5. 3 KadecTBeHHBIH (PyHKITMOHAIBHBINA aHATN3 2 1

KapOOHMJIBHBIX COCTMHEHHI

6. 3 KapOoHOBBIE KHUCITOTHI 4 1
1. 3 AMUHBI. AMHJTBI KUCJIOT 2 -
8. 4 ' apOKCUKUCIOTHI 2 -
9. 4 CBolicTBa )KMpPOB M MbLIa 4 -
10. 4 VriaeBoasl 4 1
11. 4 AMuHOKUCIOTHL. benku 4 1
12. S) CBoiicTBa Oy(epHBIX pacCTBOPOB 2 2
13. 5 [Tonydenue u cBOWCTBA KOJUIOMIHBIX PACTBOPOB 2 -
Hroro: 34 8
4.4. TlpumepHasi TeMATHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmompero OIIOII.
5. OpraHu3anmsi CaMOCTOSITeJIbLHON PadoThl 00y4aOIMXCS M0 AUCHUILINHE
5.1. Tunsl caMmoCTOATE/ILHOI PA0OTHI M €€ KOHTPOJIb
Tun camocTosAATeJIbHON PadoThI dopma o0yueHus Tekymmit
KOHTPOJIb
OuHas 3a04Hast
[IpopaboTka MaTepuana JeKIuH, 20 58,5 TECTUPOBAHUE
MTOJITOTOBKA K 3aHATHSIM
CaMocCTOsITeIbHOE U3YUYCHUE TEM 4 TECTHPOBAHUE
KoHnTponbHble paboThl 16 19,5 KOHTPOJIbHAS
pabota
Pedepar - - 3aInTa
BCETO YaCOB: 40 78

5.2. YueOHO-MeTOAMYEeCKHEe MATEPHAJIBI [IJIsl CAMOCTOSATEIbHOI padoThI:
1. Kozen, E.I'. [Ipaktukym no opranuueckoid xumun. Yactel: yueGHO-MeTOAMUECKOE TTOCOOME /
aBTopei-coctaButenu: E.I'. Kosen, JI.H. bapa6anmmukoBa / Tromens: 'AY CeBepHoro 3aypaibs,
2020. 168 c. https://e.lanbook.com/book/157120



https://e.lanbook.com/book/157120

5.3. Tembl, BBIHOCHMbI€ HA CAMOCTOAITE/ILHOE U3yUeHHe:
1. Anxamuensl. Knaccudukamnus. Homenknatypa. CHHTE3 Kay4yKoOB.
2. ®enonbl U HaQTOMBL. M30Mepus u HoMeHkiatypa. [lonydenue, cBoiicTBa U MPUMEHEHHE.

3. @ocoarsl, nenuTHHBL, KedaauHbl. VX XapakTepuCcTHUKa, COCTaB, CTPOCHHE U OMOIOTHYecKoe

3HA4YCHUC.

4. 3naueHune peaklu cpeibl 11l ONOIOrMUYECKUX MPOLIECCOB, IIyTH PEryJIsIUU B OPraHu3Me

KHUBOTHBIX.

5.4. Tembl pedepaToB:

BoOoo~NoOr~WNE

0.
. Pa3BuTHE XMMHUN BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

A.M. byTiiepoB u Teopust XUMUYECKOTO CTPOCHUSI OPraHUYECKUX COCTUHEHUM.
Hcropruyeckoe pa3BUTHE NPECTABIECHUI 00 OpraHNYeCKUX BELIECTBAX.
Pa3Butne oprannueckoi xumuu B 19 Beke.

ITpoMBILITIEHHBIE CHHTE3BI HA OCHOBE YIJIEBOLOPOOB.

Hayunas nesrensHocts B.B. MapkoBHUKOBA.

Pazpymienne 030HOBOTO ¢i10s 3eMiu XJI0phTOPYIIIEBOJOPOJAMH.
CoBpemenHast HepTexumusl.

ITpuponHbIe rassl.

OTUJIEH U €r0 IPOU3BOHbIE B IPOMBILIUIEHHOM OPraHUYeCKOM CHHTE3E.
Juenossle yriesonopoasl. Kayuyk.

Cenbckoe X0354HUCTBO U MOJUMEPBI.

ITomumepHusle maTepuaisl. 1lnactmacca.

[TpumeHeHue GeHONIOB B METULIMHE.

Hcropust OTKpBITHS STAHOJIA.

I'muuepuH, CBOMCTBA U IPUMEHEHNE.

Aneros. CTpoeHHe, IPUMEHEHUE B IIPOMBILUIEHHOCTH.

dopmanbaerua. Ero BivsHUE HA OPraHU3M YEJIOBEKA U )KUBOTHBIX.
[TonmepHble coOeIMHEHNS Ha OCHOBE (hopManbaerua. BimsHue Ha oKpyKarolLlyto cpeny.
MypaseuHnas kucnora. Mcropus orkpeitus. Haxoxaenue B npupoze. [Ipumenenue.
YkcycHas kucnora. Mcropus otkpbitusa. Haxoxxaenue B npupoze. [Ilpumenenue.
SAnTapHas kuciora. Ee 6uonornueckoe 3HaYCHHE.

Oxcukucnotsl. Mcropust otkpsiTus. HaxoxxneHue B mpupoae.

Oxkcoxkucnotel. Uctopus otkpbiTis. Haxoxaenue B mpupose.

OKCO- ¥ OKCUKHCIIOTHI B pACTUTEIBHOM MHUPE.

[TonmumeTrnnmerakpunar. OpraHu4ecKoe CTEKIIO.

CrnoxHble 3¢upbl B IPUPOJIE.

AMWHBI B IPUPO/IE.

AHnnuH. [IppumMeHeHne B TPOMBIIIIIEHHOCTH.

IIpupoaHbIE KpaCUTENH.

CuIIbHOIENCTBYIOIINE SJOBUTHIE BEIIECTBA. | MAPAa3UH U €ro MPOU3BOJHBIE.
Hutposocoennnenus. CiocoObl moayyeHusl.

KapOamun. Ilonyuenue. [IpumeHeHne B cebCKOM X03s1CTBE.

Jlunnapl. @yHKIMKY, 3HAUEHUE ISl OpTaHU3Ma.

IInmessle xupsbl. [Ipumenenue xKupos.

CHUHTETHYECKHE MOIOLIUE BEUIECTBA.

Pacturensubie Bocku. CocTaB, QyHKIHH.

ITento3b1. Haxoxnenue B mpupoe.

[Tonucaxapuabl, UX pacpoCTpaHEHHUE B IPUPO/IE U OUOJIOTHYECKast POIb.
[TpuponHbie OMOMOINMEPHI.

X¥MUS 1 MEAULIMHA.

XuUMHU4YECKas 3alATa PACTEHUN U )KUBOTHBIX.

3arpsi3HEHUE cpeJibl OpraHUYECKMMU COSIMHEHUSAMH U UX TpaHCPOpMaLus B IPUPOJIE.



44,
45.

46.
47.

48.

49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.

3HavyeHHEe KOJUIOMIHBIX CUCTEM B ()YHKIIMOHHUPOBAHUU KJIETKU M LIEJIOCTHOTO OpraHU3Ma.
Ocmoc, 0cMOTHYECKOE AAaBJICHHUE B OCYILIECTBICHUH (YHKLIUH AKUBOI'O OPraHU3Me B HOPME
Y TIpY ATOJIOTUH.

Juddy3us u ee 3HaueHue B 0OMeHe BELIECTB U (PYHKLIIMOHUPOBAHUH KUBOI'O OPraHU3Ma.
Bydepusie cucrembl. OCHOBHBIE XapaKTEPUCTUKU M CBOMCTBA. MeXaHU3M JEUCTBUS U
Ouosornyeckoe 3HaueHHe.

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU AMUCIEPCHON (Pa3bl KOIJIOUIHON CHCTEMBI U
BMC.

3aBUCUMOCTh OCHOBHBIX CBOMCTB JMCIEPCHBIX CUCTEM OT OCOOCHHOCTEW OpraHU3aliH
JMCTIEpCHO (as3bl.

OcHoBHBIE CBOWCTBA TUAPO(POOHBIX KOJUIOMIHBIX CUCTEM.

OcHoBHble cBoiicTBa BMC.

CpaBHUTENIbHAS XapaKTEPUCTUKA KOJTOUIHBIX cucteM 1 BMC.

XKunkocts 1 Boia. OCHOBHbIE XapaKTEPUCTHKU U OMOJIOTHYECKOE 3HAUCHHE.
CoBpeMeHHbIE NPECTABIEHUS O TEOPUU PACTBOPOB U IPOLECCE PACTBOPEHUS.
Hctunnble pacTBopbl. OCHOBHBIE CBOMCTBA U 3HAYCHUE.

Bpoynosckoe nsmxenue. CyTb u 3HaueHHE i1 QyHKIIMOHUPOBAHUS )KUBOTO OPTaHU3MA.
CpaBHuTENbHASA XapaKTEPUCTUKA ONTUYECKUX CBOMCTB TUCIEPCHBIX CUCTEM.
CpaBHuUTENbHASA XapaKTEPUCTUKA KHHETHUECKUX CBOMCTB TUCIEPCHBIX CUCTEM.
3aBUCHUMOCTb OCHOBHBIX XapaKTEPUCTHK JHUCIEPCHBIX CHCTEM OT pa3Mepa YacTHI]
JUCTICPCHOM (Da3bl.

OO11ast xapakTepucTHKa OEJIKOBBIX PaCTBOPOB.

IToBepXHOCTHBIE SIBJICHUS KaK CBOMCTBA AMCIIEPCHBIX CHUCTEM. bHOIOrnueckoe 3HayeHue
IIOBEPXHOCTHBIX SIBJICHUM.

DnexTpodopes — cyTb MeTo1a, TPUMEHEHHE U 3HAYCHHE.

3apsi1 4acTHUIbl IUCIIEPCHOM (a3bl U €ro 3HaYeHUe B (PYHKIIMOHUPOBAHUU KJIETOK.
OcHoBHbIE CBOMCTBA OEJIKOB U UX 3HAUEHUE B J)KU3HENEATEIHHOCTH OPTaHU3Ma.
CpaBHuUTENBbHASA XapaKTEPUCTUKA OCHOBHBIX CBOMCTB JUCIIEPCHBIX CUCTEM.

JlucnepcHble CUCTEMBI — OCHOBHBIE MIOHATHUS, TUIIBI U UX O0I1asl XapaKTEpUCTHKA.
buonornueckoe 3HaueHue coctossHui kKojuiouaHbix cucreM — 30JIb u I'EJIb. Cytp u
MEXAaHU3M CTapEHUS KOJUIOUIAHBIX CUCTEM.

AKTHBHas peakuus cpelbl. buonornueckoe 3Ha4eHUE U METOJBI OTIPECIICHUS.
Tepmoxumusi. OCHOBHBIE 3aKOHBI U CIIEJICTBUSL B OMOJIOTHH.

TepMoaMHAMUKa B CYIIECTBOBAHUN OMOJIOTHYECKUX CUCTEM.

AKTHBHas peaklys cpeJibl B pa3BUTUN NATOJIOTHUYECKUX COCTOSIHUM KUBOTO OpraHu3Ma.
OcmoTHuecKoe JaBICHNE B Pa3BUTHUN NATOJIOTMYECKUX COCTOSIHUM KUBOTO OpraHu3Ma.
3HaueHue PU3NKO-XUMUYECKUX SIBICHUH B (YHKIIMOHUPOBAHUU KJIETOYHBIX MEMOpaH.



6. @OoHA OLEHOYHBIX CPEACTB /UIS1 NPOBEJAEHHS MPOMEKYTOYHOH AaTTecTAlMH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 Hepeqenb KOMIIETEHIIMIAT W OI€eHOYHBbIE cpeacrea HHAUKATOpPAa dOCTHKCHUSA

KOMIIeTeHIUI
Koo [lepeuens mIaHUPyEMBbIX HanmenoBanue
NHpukatop A0CTHXKEHUS
Komne- pe3yabTaTOB OOYYEHHS 110 OIICHOYHOTI'O CPE/ICTBA
KOMIIETEHIINHU
menyuu JUCLHUTIIINHE

OIIK-4

N A-4onk-2 [Ipumenser
OCHOBHBIE TIOHSTHUS U 3aKOHBI
XUMHUH, JEMOHCTPUPYET
IIOHUMAaHHNEC XUMHUYCCKUX
MIPOIIECCOB B 00IaCTH
npohecCHOHATBHOMN
JeSITeTbHOCTH

3HaAmy.

- OCHOBHBIC MTOHATHS U 3aKOHBI
XHMUH;

- METO/IBI aHAJIN3a XUMUYECKUX
HPOLECCOB;

ymemp:

- OOBSCHSTH CYIITHOCTD
XMMHUUYECKHX MPOLIECCOB;

- UCTIOJIb30BaTh TEOPETUYECKHUE
3HAHMS ¥ NPAKTHYECKUE HaBBIKH,
TIOTy4eHHBIE TIPH U3yICHUH
JVCIATUINHBI;

enadems:

- OCHOBHBIMH HaBBIKaMHU
oOparmieHus ¢ 1abopaTOpHBIM U

Tect

DK3aMeHalMOHHBIN OMJIeET

IpUOOPHBIM 000PYIOBaHUEM;

- METOAaMH XHMHUYECKOTO
aHAIIM3a JUIA IOCICAYIOLIETo ero
UCIIONB30BaHUS B
npohecCHOHABHON
JIeATEIHOCTH.

6.2. HIkaasl oneHUBaHUA

Ikaja oneHMBaHUs YCTHOI'O IK3aMeHa

OrueHka

Onucanue

OrneHka «OTJIIMYHO» BBICTABISETCS 00y4aroueMycs, €Clid OH IIIyOOKO U IMPOYHO
YCBOWJI IPOTPaMMHBIA MaTepHajl, UCUYEPIBIBAIOLIE, M1OCIEN0BATEIBHO, YETKO U
JIOTUYECKU CTPOMHO €ro M3JIaraer, MoKa3blBaeT BEPHOE MOHUMAHUE XUMHUYECKON
CYLIHOCTH PAcCMaTpPUBAEMBIX SIBICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH,
JlaeT TOYHOE ONPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IOHSTUMN, 3aKOHOB, TEOPUH,
a TaK)Ke IIPaBUJIbHOE OINIPEIETICHNE XUMUYECKUX BEJIMUNH, YMEET TECHO YBSI3bIBATh
TEOPHIO C MPAKTUKON, CBOOOIHO CIIPABIIAETCS C 3a/ladaMM, BOIPOCAMH U IPYTUMU
BUJAMU TIPUMEHEHUs 3HAHUHU, MPABUIBHO OOOCHOBBIBAET NMPHUHITOE pPELICHHE,
BJIaACCT pa3HOCTOPOHHUMMH HABBIKAMH U IIPUCMAMM BBLIITOJJHCHUA MPAKTUYCCKUX
3a1ad.

OneHka «xOopolo» BbICTAaBIAETCS OOydYaloIIeMycsl, €CIM OH TBEPIO 3HAET
MaTepuaj, FpaMOTHO M IO CYILIECTBY M3JaraeT €ro, He JOIMYyCKas CYIIECTBEHHbIX
HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU PELIEHUM IPAaKTUYECKMX BONPOCOB M 3a/]ay, BIAACET
HE0OXOIMMBIMU HaBbIKAMU U MPUEMAMH UX BBITIOJTHEHHUS.

OI_ICHKa «YHOOBJICTBOPUTCIILHO» BBICTABJIACTCA 06y‘{aIOH_[CMYC$I, €CJInN OH HUMECT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HE YCBOHII €TO )IeTaHefI, J0IyCKacT
HCTOYHOCTH, HEOOCTAaTOYHO IMpaBUJILHBIC (bOpMy.HI/IpOBKI/I, HapyIICHHUA




JIOTUYECKON IOCIENOBAaTENbHOCTH B H3JIOKEHHHM IIPOrPaMMHOIO MaTepHaa,
UCTIBITHIBACT 3aTPYAHEHUS TPU BHIOJHEHUN MPAKTHYECKUX padoT.

OrneHka «HEYJOBIETBOPUTEIBHO» BBICTABISETCA OOy4aroleMycs, KOTOpPbIH He
3HAET 3HAUUTEIbHON YaCTH IIPOrPaMMHOT0 MaTepuaa, JOIyCKaeT CyILleCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJNBIIUMH 3aTPYIHEHUSIMHU BBITOJHAET NPAKTUUYECKUE
paborel. Kak  mpaBuio, OLEHKAa  «HEYJOBIETBOPUTEIHHO»  CTAaBUTCA
00yyJaroImumMcsi, KOTOpble HE MOT'YT POJODKUTE 00ydeHHEe 0e3 TOMOTHUTENIbHBIX
3aHATUN

IIkana oneHMBaHNMsI TECTUPOBAHMS HA IK3aMeEHe

%o BBLINMOJHEHUS 3aaHUA Bajaa mo 5-0ajabHO# cucreMme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2

6.4. TunoBbIe KOHTPOJIbHBIE 32IaHUS UJIH HHbIE MATEPHAJIBI:
YkazaHbl B IPUIOKEHUU 1.

7. IlepeyeHb OCHOBHOIi U JONOJTHUTEJILHOI Y4eOHOM JTUTEPATYPHI, HEOOX0AMMOI /1151
OCBOEHHUS TUCHUILINHBI
a) OCHOBHasI TUTepaTypa
1. bapkosckuii, E.B. OcHOBBI OMOpHU3NYECKOi U KOJUIOUTHOW XUMUU [DNEKTPOHHBIA pecypc]:
yuebHoe nocooue / E.B. bapkosckuii, TkaueB C.B., [Tancesuu JI.U., Jlarymko T.B., bon6ac O.I1.
— DIEeKTPOH. TeKCTOBbIE JaHHble. — MuHck: Brisiiimas mkona, 2009. — 413 ¢. — 978-985-
06-1620-3. — Pexum mocryna: http://www.iprbookshop.ru/20105.html
2. I'enspman, M.U. Konmnougnas xumus /M.U. I'enbman, O.B. KoBanesuu, B.I1. FOctpartos. - 4-
e u3z., crep. — CII06.: Jlansb, 2008 — 336 c.
3. I'pann6epr, U.1. Oprannueckas xumus: yueonuk /M.U. I'pannbepr.- 6-e usa., crep. — M.:
Hpoda, 2004. — 672 c.
4. Ko3pmunsbix, E.H. Opranuueckas xumus [DIeKTPOHHBIN pecypc]: 1abopaTopHbIi MPaKTUKYM
st cnerpanbHocT 050102.65 - «buosnorus ¢ A0MONIHUTEIBHON criennanbHOCThI0 Xumusi» / E.H.
Ko3pbMHHBIX. — ONeKTpoH. TeKkcToBble aaHHble. — llepmb: Ilepmckuii rocymapcTBEHHBIN

ryMaHHUTapHO-TIeqarornyeckuii yausepcurer, 2013. — 120 ¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/32074.html

0) TONOJIHUTEbHAS JTUTEPATYPA

1. bongeipes, A.M. ®usnyeckas u kojuiougHas xumus: yueouuk / A.W. bonasipes. — M.: Beici.
mik., 1983. — 408 c.

2. I'pannbepr, U.W. [Ipaktudeckue pabOTHI U CEMHUHAPCKHUE 3aHATHS MO OPTaHUYECKOW XMMHH:
[Tocobue mis cTyn. By30B. — 4-¢ u3a., nepepad. u gon. — M.: JIpoda. 2001. — 352c.

3. Kysuenos, JI. I'. Opranndeckas xumus : ydeOHoe mocooue / JI. I'. Ky3nemoB. — CaHKT-
[TerepOypr: Jlanb, 2021. — 556 ¢. — ISBN 978-5-8114-1913-5. — Tekcrt: aeKTpoHHbIH // JIaHb:
anekTpoHHO-OMbmmoreunas cucrema. — URL: https://e.lanbook.com/book/168918 )— Pexwum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH



http://www.iprbookshop.ru/20105.html
http://www.iprbookshop.ru/32074.html

8. [lepeyeHb pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "UHTepHeT"
1. www.en.edu.ru - ecrecTBeHHOHAYYHBIH 00pa30BaTEIbHbIN TTOPTAIL.
2. http://www.km.ru/ - sanuknonenus Kupumia u Medomaus.
3. ru.wikipedia.org - sanuknoneaus Bukunenus.
4.http://www.chemistry.ssu.samara.ru/chem1/index1.htm I".W1. [lepsiouna, I'.B. Kanrapua.
5. https://e.lanbook.com M3narenscTBo «JIaHb)
6. http://www.iprbookshop.ru «IPRbooks»

9. MeToauyecKue yKazaHUs /sl 00y4ar0IHUXCS 110 OCBOCHUIO M CIUIITHHBI
1. Kozen, E.I'. Meronuueckue yka3aHHus K BBIIOJHEHHUIO JIAOOPaTOPHBIX paboOT MO Kypcy
«Oprannueckas xumus» Yacts 2 «lIpupoansie coequnenus» / E.I'. Kosen, JI.H. bapabanmiikoa
/ TAY Cesepnoro 3aypaibs, Ttomens, 2017. — 30 c.
2. Kozen, E.I'. Ilpaktukym no opranndeckoii xumun. Yacte1: yaueOGHO-MeToanYecKOe mocodue /
aBtopsi-cocraBurenu: E.I'. Kosen, JI.H. bapa6aniukosa / Tromens: I'AY CeBepHoro 3aypaiibs,
2020. 168 c. https://e.lanbook.com/book/157120 .
3. Opranudeckas, Owonorudeckas ¥ (QU3KOUIOWIHAS XUMHS: MeTONWYeCKUue YKa3aHHs I10

U3YYEHHIO TUCIUILIMHBI B 3aJIaHHs JUTI KOHTpoJibHOU paboTsl. / M.U. Kionos, B.W. I'omy0OkoBa,
B.T". 3aropognoBa — M.: Bcepoc. c.-x. uH-T 3a04. oOpazoBanus, 1991. — 88 c.

10. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHI — He mpebyemcsl
11. MaTtepua/jibHO-TEXHHYECKOe o0ecredeHue JUCHUIIINHBI

Criennanu3upoBaHHbIE J1IA0OPATOPUU 10 XUMHUH, CYLIMIbHbIE HIKAa(bl, YCTAaHOBKU MJIs
BaKyyMHOT'O (DHIIbTPOBAHHSI, YJIEKTPOIUTUTKH C aCOECTOBBIMU CETKaMH, BOJISIHbIE OaHU, TTeCUaHbIe
0aHH, ITATUBBI C MPOOMPKAMU, TOPKH Ul PEaKTHBOB, CTEKIIIHHAs U GaphopoBas XUMUIECKast
nocyja, AepykaTesu JUis NpoOUpPOK, CIIUPTOBKU, pepakTOMETphl, BBHITSDKHBIE IIKA(bl, KaMepbl
JUIs XpoMaTtorpaduu, XUMUYECKHE PEaKTUBBI, TaOIHILIbI.

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 HUHBAJUI0B H JHUI ¢ OrpaHU4YC¢HHBLIMH
BO3MOZKHOCTSIMH 3/10POBbA

OOyuenne oOyuaromuxcs ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3[JOPOBBSI IPU HEOOXOIMMOCTU
OCYILIECTBIISIETCS. HA OCHOBE aJalTHPOBAHHOHM paboueil mporpamMMbl C MCHOJIB30BAHHEM CIEIMATBHBIX
METOOB OOydeHHA M AWJAKTHYECKHX MAaTepHaloB, COCTAaBIEHHBIX C YYE€TOM OCOOEHHOCTEH
NCUXO()M3NIECKOT0 PAa3BUTHS, HWHAMBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3[0POBbSl TaKUX
obyugaroruxcst (06yJaromierocs).

B mensix ocBoeHusi yueOHOW IMporpamMMbl JWCIHMIUIMHBL WHBAIWAAMH W JIMIAMH C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3/10POBbsI 00€CTIEUNBACTCS:

* [y MHBAJMJIOB M JIML] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI 110 3pEHHIO: pa3MEILEeHHE B
JOCTYMHBIX JUIS OOYYalOUIMXCsl, SBISIOIIMXCS CJENbIMA WM  CIa0OBHISIIMMH, MeCTax M B
aJanTUPOBaHHON (opMe chnpaBOYHONW HH(OpMAIMM O paclUCaHUM y4eOHBIX 3aHATHH; NPUCYTCTBHUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00YYaromEMyCsl HEOOXO0AUMYIO MTOMOILIB; BBIITYCK
NbTEPHATHBHBIX (OPMATOB ~ METOAWYECKHX MarepuanoB (KpymHbld wmpudT wim ayauodaiiis),
ucnonb3oBanue Bepcun cadita s cnadosuwasammx OBC IPR BOOKS u cnenmanbHOro MOOHIBHOTO
npunoxxkenus: IPR BOOKS WV-Reader (mporpamMMel HeBU3yanbHOro JocTyna K HH(opMamuy,
npe/IHa3HaYeHHOM I MOOMJIBHBIX YCTPOMCTB, paboTaronux Ha onepamnuonHoii cucreme Android u 108,
KOTOpasi He TpeOyeT creluanbHO 00Y4EeHHOTO acCHCTeHTa, T.K. Jroau ¢ OB3 mo 3peHuto paboTaroT co
CBOMM YCTPOMCTBOM IIPHUBBIYHBIM CIOCOOOM, HCIONB3Yysl CHEUMANbHBIE IITATHBIE MPOTPaMMBI IS
He3pauux Joaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer nonHyto cOBMECTHMOCTS);

*  JUIA WHBAJHUJIOB U JIMIl C OTPAHWMYEHHBIMU BO3MOXKHOCTSIMHU 3[IOPOBBS TI0 CIyXY: HaUIEKAIIMHU
3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEJeHNE HH(OpMALINY;


http://www.chemistry.ssu.samara.ru/chem1/index1.htm
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://e.lanbook.com/book/157120

* ISl WHBAJIHJOB M JIUII C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI, HMEIOIINX HapYIICHHSI
OTIOPHO-/IBUTATEIILHOTO arlliapara: BO3MOXHOCTb OeCTIPETIATCTBEHHOTO JOCTYIa 00Yy4JaIONIUXCs B yIeOHbIC
MTOMEIICHUS, TyaJleTHhIE KOMHATHI M IPYTHe MOMENIeHUsT Kaeaphl, a Takke MpeObIBaHUE B YKA3aHHBIX
MTOMEIIEHUSX.
OO6pazoBanue O0OydYaAIONMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C JJPYTUMH O0YYAIONIMMUCS, TAK U B OTJICJILHBIX TPYIIIAX WIH B OTACITBHBIX
OpraHM3aIHsX.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

Oprannveckas 1 (PU3KOJIONTHAS XUMHUS

1. Bonipocshl 11 IPOMEKYTOYHOM aTTECTAIIMU U TEKYLIEro KOHTPOJIsI

HpI/IMepHLIe 3aJJaHUA 1JId JK3aMeEHa B (1)0pMe TECTUPOBAHUA

Komnerennust OIIK-4. CriocoGeH HCIoNIb30BaTh B MPOPECCHOHATBHON JCATEIHHOCTH METOMIBI
peleHuss 3ajad C MCIOJIb30BAaHUEM COBPEMEHHOIO OOOpYIOBaHUS MpU pPa3pabOTKe HOBBIX
TEXHOJIOTHI U UCTIOJIb30BAaTh COBPEMEHHYIO MPO(PECCHOHATBHYIO METOOJIOTHIO JUISI TPOBEICHUS
9KCIIEPUMEHTANIBHBIX UCCIECAOBAHUN U MHTEPIIPETALMU UX PE3YIbTATOB.

[IpenenbHbBIE YIIEBOAOPO/IbI HE MOTYT BCTYNAaTh B PEaKIIMH
B3aumoneiictBue 2 meTmiOyTaHa ¢ XJI0pOM — 3TO PEAKIUS

C KaKuMU U3 EePEUYHCICHHBIX BEIIECTB PearupyeT 3-3THIINEHTaH

Peakniust HUTpOBaHUS MMPOTEKAET C BEIIECTBOM:

2-MeTHiOyTeH-1 He pearupyer ¢

[{uc-TpaHc-u3oMepus XapakTepHa Jyis

KauecTBeHHOM peakiiyeil Ha alKeHbl SBISETCS UX B3aUMOJCHCTBHE C
CtpykTypHBIM H30MepoM OyTeHa-1 sBisercs

[lenTeH-2 B3aMMOAENUCTBYET C KaXKIbIM U3 JIBYX BELIECTB

0. ITpu okucnenun npornexHa BoaAHbIM pacTBopoM KMnO4 obpazyercs

11. C xaxxapIM U3 BEIIECTB: BOI0I, OPOMOBOIOPOIOM, BOJIOPOJOM — MOKET pearupoBaTh
12. TlenTeH-1 B3aMMOEHCTBYIOT C

13. AuleTuiIeH B OJIHY CTAIUIO TIOJTYYaIOT U3

14. TIpu B3auMoIeHCTBUHU KaKOT'0 U3 YKa3aHHBIX BEIIECTB C BOJON 00pa3yercs dTaHallb
15. Byranon oOpa3yeTcst Ipu B3aUMOAEUCTBUHU C BOJIOM

16. 'omonoramu aneTusieHa siBJISIOTCS BCE BELIECTBA B PALY

17. PeareHT, MO3BOJISIOMINN OTIIMYUTD U OT/ACITHUTH AllETUIICH OT ATHUJICHA

18. Tomyo:n, B oTinyme oT OeH301a pearupyer ¢

19. ben3ou BCTynaer B peakiuio 3aMeIIeHus ¢

20. benzoun coco0eH B3aMMOIEHCTBOBATh C KAXKABIM U3 IBYX BEILIECTB

21. C >TunOeH30710M B3aUMOJICHCTBYET Kax/10€ U3 ABYX BEIICCTB

22. OTnU4UTh STIIIOEH30I OT OEH30J1a MOKHO MPHU TTOMOIIH PEaKTHBA

23. BeH30J1 He B3aUMOJICHCTBYET C

24. Ha3oBuTe BeIlecTBO, KOTOpoe 00pa3yeTcs MpH MOJTHOM T'HIPUPOBAaHUM OyTajneHa
25. 'omosnoraMu npormaiueHa BIsIFOTCS BCE BEIECTBA B Py

26. B kakyo peakiuio, B OTJIMYKE OT MPONaHa MOXKET BCTYNATh IIUKIONPOIIAH:
27. XJ10poBOIOPO/I pearupyer ¢ 0OOUMH yTIICBOIOPOTAMH:

28. KauecTBeHHOM peakiueil Ha (GeHOI SBIseTCs B3auMO/JIeHCTBHE C

29. Tlpu okuciiennu nponanoia-2 okcuaom meau (I11) oopaszyercs

30. B otnuuune ot ciupToB (EHON B3aUMOJICHCTBYET:

31. Ykaxute BO3MOXKHBIH CITOCO0O MOTyYSHHS CITUPTOB:

32. [IeBUYHBIHM CIUPT MOXKET OBITH MMOJIyYEH ITyTEM THpaTalluU:

33. Bropu4HbIil ciupT MOXET OBITh IMOJIYYESH ITyTEM THIPOIIN3a:

34. AMMUauHBIM PacTBOPOM OKCHJIa cepedpa OKHCISeTCS

35. Ceexeocaxa¢HHbIM rTuapokcuioMm Meau(Il) okucnsercst

36. 1 nponaHaib, U alleTOH pearupyrorT C

37. U3 mponaHais B OHY CTaIUI0 MOKHO TTOJYIHTh

BOoo~NoOhkwdE



38.
39.
40.
41.
42.

43.

44,
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.
77.
78.
79.

80.
81.
82.
83.
84.

C OyraHaneM B3aUMOJICHCTBYET KaXKI0€ U3 JBYX BEIICCTB

byranans He pearupyer ¢

[lenTanoH-3 HE B3aUMOACUCTBYET C

dopManbaerua MOXHO MOJTYyYUTh

Ykaxute GopMyny HEIpeAeTbHOU KHCIOTHI

43.C npornaHoBO# KUCIOTON B3aUMOJICHCTBYET

Ornpenenure BemecTBo X B CIAEAYIONIEH cXeMe MPEeBpaIleHUi: 3TaHol — X — YKCyCHast
KHCJIOTa

VYKaxuTe IByXOCHOBHYIO KUCIIOTY:

OIHOOCHOBHOW TMAPOKCUKHUCIIOTOM SIBISETCSA:

JIByXOCHOBHOM I'MAPOKCUKUCIIOTON SBIISETCA:

W3 HuKeyKka3aHHBIX COSAMHEHUN BhIOEpUTE (PEHOTOKHUCIIOTY:

[Tpu mIeIOYHOM THIPOIH3E JKUPOB 00PA3YIOTCS

B npoMBIIIIIEHHOCTH KHJIKUE )KUPBI IEPEBOAAT B TBEPJIbIE J1JIs1 TOIYYEHUS
Omnpenenure GopMyITy, BRIPAKAIOIIYIO COCTAB MbLIIA

®opmyina BbICIIEH HENIPeAeTbHON KapOOHOBOM KHCIOTHI, KOTOPasi BXOAUT B COCTAB KUPOB
®dopmyra BeICIIEH MTPEACIbHOM KapOOHOBOM KUCIOTHI, KOTOPasi BXOJUT B COCTaB KUPOB
B3auMozeiicTBre KUPOB € paCTBOPAMM ILIETOUYEH — 3TO PeaKL U

Cpenu cienyromux >KUpOB KUIKUM SBISICTCS

Cpenu crnenyroimux >KUpOB TBEPABIM SBIISIETCS

[uknnueckast popma moKa3pIBaeT

Pu6o3a u ne3oxkcupr603a SABISIOTCS

OTJIHYUTE PACTBOPHI TITFOKO3EI H (PPYKTO3BI MOKHO

['nukoreH oTiMyaeTcs OT Kpaxmasa

[{emrono3a — riiaBHas COCTaBHAs 4acTh

Peaknusi, 1oKka3bIBaroIIas HATMYUE aJIbICTUHON IPYIIIBI B MOJIEKYJIE TJIFOKO3bI
Boccranosuts Cu(OH)2 u Ag20 MoryT Bce yrieBoibl B psay

OTANYUTH IITIOKO3Y OT TIIMLEPUHA MOKHO IO pEeaKIuu

K nucaxapuaam oTHOCUTCSA

['mroko3a pearupyer ¢

I';mroK03a M rajlakTo3a ABISIOTCS

K nepBHUYHBIM aMUHAaM OTHOCHUTCS

K BTOpHYHBIM aMHHAM OTHOCUTCS

BemectBo, HE BcTynarouiee B peakiio ¢ METUIaMUHOM

[lenrtuHast CBSI3b BOSHUKAET MEXKIY

AMDOTEpHOCTH aaHUHA MPOSIBISIETCS MIPH €T0 B3aUMOJICHCTBUH C PACTBOPaAMHU
AMHMHOKHUCIIOTY MOKHO TIOJIYYUTh MPU B3aUMOJICHCTBUY aMMHUaKa C

[Tpu B3auMOJIEHCTBUU CO CIUPTAMU aMHUHOKHCIIOTHI 00pa3yroT

[TpusHak OMypeTOBOIl peaklMy pacro3HaBaHus OEIKOB

PactBopsl, nogaepsxxuBaroniue pH cpeasl, Ha3bIBArOTCS

CaoiicTBa 0y(hepHBIX pacCTBOPOB

Bei0eprTe KOMITIOHEHTHI AJIsl PUTOTOBJICHUSI aMMOHHIHOTO Oydepa

BriGepute OydepHble cucTeMbl KPOBU

pH Oydepnoro pactBopa, cocrosiero u3 10 mu 0,18 ykcycHoii kucnotsl u 20 mu 0,11
arierata HaTpUs paBeH

BydepHyro eMKOCTh SKCIEpUMEHTAITBHO ONPEACIISIOT METOIOM

BydepHbie pacTBOpPBI IPUMEHSFOT

Komonanas xumus u3ydaer

YacTuip! TucnepcHoi Ga3bl KOJUTOUAHBIX CHCTEM HMEIOT pa3Mephl

[To B3aMMONEHCTBHIO MEXAYy YaCTHIIAMU JUCHEPCHOW (ha3bl KOJUIOMJHBIE CHCTEMBI
JIeIISATCS Ha



85.
86.

87.
88.
89.
90.
91.
92.
93.

94.
95.

Ilo arperaTHOMyY COCTOSIHUIO JUCTIEPCUOHHOM CPeibl KOJUIOUIHBIE CUCTEMBI ACNIATCS Ha
[To B3auMOIEHCTBUIO MEKIY TUCTIEPCHOU (a30il ¥ NUCTIEPCHOHHOM CPEeIOl KOJUIOUIHBIE
CHCTEMBI JIEJIATCS Ha

Yacrtuna mmohoOHOT0 3011 HOCUT Ha3BaHHE

Yacruna 11o(uIbHOTO 301 Ha3bIBAETCS

[Ipouecc ocenanust KOJUIOMIHBIX YaCTHI]

CenMMEHTAIlMOHHBIM aHAIU30M ONPEIEISAI0T

OTan4uTeNIbHOE CBOMCTBO KOJUIOUIHBIX CUCTEM

KomnnouniHbple yacTUIbl CUIIBHEE BCEIO PACCEUBAIOT

Ecnu xoyutonaHsli pacTBOP MOIVIOLIAET CBET, TO €T0 OKPAaCKa MHTEHCUBHEE, YEM OKpAacKa
MCXOJHOTO HCTHHHOTO pacTBOpa

[Ipouecc cnumnanust KOJUIOUIHBIX YaCTHIL

[TpaBmiio koarymsuuu TUAPOPOOHBIX 30JICH TMPH NEHCTBUU DIICKTPOJIMTA HA3bIBACTCS
IpaBUIIOM

IlIxana oneHUBAHUSA TCCTHPOBAHUS HA JK3aMCHE

% BBINOJTHEHUS 32/1aHUS Baun no 5-0anbHOM cucreme
86 — 100 )
71-85 4
50-70 3
meHee 50 2

Bomnpocs! 1Uisi c1ayu yCTHOTO 3K3aMeHa

Komme Bomnpocsl

TeHUNH

1. Teopus crpoeHust opranudeckux coenquHenuit A.M. bytieposa.

OIIK-4 | 2. Busabl rubpuan3anuy aToMa yriiepoja.

3. XapakTtep CBS3U B OpraHUYECKUX MOJICKYJIaX U UX DJIEKTPOHHOE CTPOCHHE.

4. TloHdTHe NEPBUYHOIO, BTOPUYHOIO, TPETUYHOIO, YETBEPTUUHOI'O aTOMOB YTIJIepoa.
5. IloHssTHE O TOMOJIOTMM M TOMOJIOTMYECKHX psaax. VX 3HaUYeHWE N1 U3y4YCHHS
OPraHNYECKHUX BEIIECTB.

6. Onpenenenne n30MeEpUH, €€ BUIBIL.

7. IloHATHE O CONPSKEHUH.

8. O0bsacHeHne HaHOONbIIEH YCTOWYMBOCTHU MSATU- U MIECTUUICHHBIX LIUKIIOB.

9. Ankanpl. OnpeneneHue, CTpOEHHWE, HOMEHKJIATypa, BHUAbI W30MEPHUHU, CIOCOOBI
noJtydeHusi, Gu3nuecKrue 1 XUMUIEeCKIE CBOWMCTBA, IPEICTaBUTEIH.

10. Anxensl. OmpeneneHue, CTPOCHHE, HOMEHKIIATypa, BHIBI M30MEPHUHU, CIOCOOBI
MoJTy4eHus, GU3MUECKUE U XUMUYECKIE CBOMCTBA, MPEACTABUTEIH.

11. Anxunsl. OnpeneneHue, CTpOSHHUE, HOMEHKIATYPa, BHUABI M30MEPHHU, CIIOCOOBI
MoJTy4eHus, GU3MUECKUE U XUMUYECKUE CBOWCTBA, MPEJCTABUTEIH.

12. Jlmensl. OmpeneneHue, CTpOEHHWE, HOMEHKJIATypa, BUIbI W30MEPHUHU, CIOCOOBI
MOJTy4eHus, GU3NYECKHE U XUMUYECKIE CBOMCTBA, MPEACTABUTEIH.

13. [Huxnoankansl. OrmnpenerneHue, CTPOCHHUE, HOMEHKJIATypa, BHUIbI H30MEpHH,
CrocoObI MOTy4YeHus, PU3NYECKUe U XUMHYECKHUE CBOICTBA, MTPEICTABUTEIIH.




14. Apensl. OmnpeneneHue, CTpOe€HHE, HOMEHKJIATypa, BUIbI W30MEPHHU, CIIOCOOBI
NoNy4YeHus1, PU3NUECKUEe U XUMUUYECKHE CBOMCTBA, PEICTABUTEIH.

15. INanorennpounsBoanbie ankaHoB. OmnpenesneHne, CTPOEHUE, HOMEHKIIATypa, BUIbI
M30MEpUH, CHOCOOBI  TOJY4YEHHUs, (PHU3MUECKUE U XHMHUYECKHE CBOMCTBA,
IIPEJCTABUTEIIH.

16. OxcucoenuHeHUs: aJKOTOJIM, TJIMKOJHW, TIHLIEpPHHbI, (eHonbl. OrmnpeneneHue,
CTpOEHHE, HOMEHKJATypa, BUABI H30MEPHUH, CIOCOOBI IMOJIyuyeHHs, (U3NYECKUe U
XUMHAYECKHE CBOWCTBA, MTPEICTABUTEIH.

17. OkcocoennHeHMs: anbaerupl, KeToHbl. OnpeneneHue, cTpoeHre, HOMEHKIIATypa,
BUJBl H30MEpPHUH, CIIOCOOBI MOJNy4YeHHs, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA,
IIPEJCTABUTEIIH.

18. KapOoHOBBIE KMCIIOTHI: IPEJIEIbHBIE OJTHOOCHOBHBIE, IIPEIEIbHBIE ABYXOCHOBHBIE,
HenpeaeabHble OJHOOCHOBHBIE, HETIPEIENIbHbIE IByXOCHOBHbIE, apOMaTHUeCKue (0AHO-
U JABYXOCHOBHBIC). OrpeneneHne, CTpPOCHHE, HOMEHKIATypa, BHIBl H30MEpHH,
COCOOBI NOTY4YEHUs, PU3NUECKUE U XMMUYECKHE CBONCTBA, IPEJCTaBUTEIIN.

19. Awmunabl anudaTtnyeckue W apoMartuueckue. OmnpeneneHue, CTPOCHUE,
HOMEHKJIaTypa, BUJbl M30MEpPUH, CIIOCOOBI MOTY4YEHUs, PU3MUECKUE M XUMHUYECKHE
CBOMCTBA, IPEICTABUTEIIH.

20. Amunpl. MoueBuna. OnpeseneHue, CTpOeHHe, HOMEHKIIAaTypa, BUbl U30MEpHH,
CIOCOOBI NOTY4YEHUs, PU3NUECKUE U XMMUYECKHUE CBONCTBA, IPEJCTaBUTEIIH.

21. Oxcukucnotel. OmnpeneneHue, CTPOCHHE, HOMEHKJIATypa, BHUIbI H30MEPHH,
COCOOBI NOTYYEHUs, PU3NUECKUE U XMMUYECKHE CBOMCTBA, IPECTaBUTEIIH.

22. Okcokucnorel. OrmnpeneneHue, CTPOECHHWE, HOMEHKIJIATypa, BUIbl H30MEpHH,
COCOOBI NOTYYEHUs, PU3NUECKUE U XMMUYECKHUE CBONCTBA, IPECTaBUTEIIH.

23. Ilonarue 06 ONTUYECKOW aKTHBHOCTH BEIIECTB U IPUUYKHA, €€ 00yClIaBIuBaronias.
24. Tlonstue 06 aCUMMETPUYECKOM aTOME YIIIepoaa.

25. Onruyeckue H30MEpbl: SHAHTUOMEPHl (ONTHUYECKHE AaHTHUIIOAbI), pPALEMaThl,
nuacrepeoMepsl. Dopmyiia 1MojacyYeTa KOJIU4ecTBa ONTHYECKUX U30MEPOB.

26. IIpoexunonnsie hopmyisl Oumepa.

27. Ilonstue o D- u L- psnpax.

28.TloHsATHE TUITHJIOB M UX KJIacCU(DUKAIIHSL.

29. HelitpanbHble mUnuap! (MTHLIEPOIUIHIBI U AUOJIbHBIE TMIHBI). VX onpeneneHue.
30. Onpenenenue XUPoB, UX 00IIas GopmyIia.

31. CocraB xupoB. CUpPTHl U KUCIOTHI, BXOAALINE B COCTaB >XUpoB. Paznuuus B
CTPOCHUH JKUPHBIX KUCIIOT.

32. CtpoeHue KUPOB: MOHO-, TU- U TPUIIHLEpUIbl. ONTHYECKas H30MEPHSI AKHUPOB.
33. XapakTepHucTHKa )KUPOB: KUCIOTHOE YUCIIO, HOJHOE YUCIIO, YHCIIO OMBUICHHS.

34. IloHsATHE O BBICHIXAIOIINX U HEBBICHIXAIOIIUX MaciaX, X UCIOJIb30BaHHE.

35. Peakuinu ruiporeHU3any | THAPOIIN3a KHUPOB, IOHATHE O MPOTOPKAHUH KHPOB.
36. Peakuust oMplIeHHs. MBUIO TBEPIOE U SKUIKOE.

37. Knaccudukarnus yriieBoioB.

38. OnpeneneHrie MOHOCAXapuIAOB, UX KIaCCU(PHUKAIIHSL.

39. Onrtueckast m3omepust MoHocaxapuoB. [lonsitue o D- u L- psgax. Onpenenenue
MPUHAIICKHOCTHU K Py Ha IpUMeEpe.

40. Tayromepus caxapoB: o- U (- nmupaHo3HbIe B (ypaHo3Hbie (GopMbl. [ToHSATHE O
TJIUKO3U/1aX.

41. XuMudeckne CBOWMCTBA MOHOCAXapoB: TPW THIIA OKHCIICHHUS, BOCCTAHOBIICHHE,
o0Opa3oBaHMe CIOXHBIX JPUPOB ¢ OpTOHOCPOpPHON KHUCIOTOH, 0oOpa3oBaHUE
TJTUKO3U/IOB.

42. TlonyueHne MOHOCAXapuIOB.

43. OmpenienieHue CI0XKHBIX CaXapoB, UX KIACCUPUKAIHSL.




44, Ompenenenue osmrocaxapoB. Wx BaxHeWmue mnpeacTaButenu (amcaxapa).
BoccranaBnuBaromme aucaxapa: MajbTo3a, JIakTo3a. VX cTpoeHue U CBOMCTBA.
HeBoccranaBnuBaroiue aucaxapa: Tperaiosa, caxaposa, UX CTPOCHHE U CBOWCTBA.

45. Onpenenenne nonucaxapos. Ux kimaccupukanms.

46. Onpenenenue romomnonrcaxapos. Mx BaskHelIne mpeIcTaBuTeNn:

a) Kpaxmajl, ero KOMIIOHEHThI, UX COCTaB, CTPOCHHE, cBOWCTBa. ['mapoau3 kpaxmarna,
ero OMOJIOrMYecKOe 3HAUCHUE;

0) TTIMKOTeH — COCTaB, CTPOEHHUE, CBOWCTBA, OMOJIOrMYeCcKOe 3HAUCHHE;

B) LIEJUTIONI03a — COCTaB, CTpOoeHHe, cBoricTBa. OOpazoBaHue BOJIOKOH. bruonoruueckoe
3Ha4YeHUE.

47. AMMHOKHCIIOTBI, UX KJIacCU(UKAIUS, H30MEPHSI.

48. AM(DOTEpHOCTH AMUHOKHCIIOT, MMOHATHE 00 M303JIEKTPUYECKON TOUKE.

49. buonoruyeckasi pojiib aMUHOKUCIOT. [loHATHE O HE3aMEHUMBIX aMUHOKHCIIOTAX.
50. [NonATue o monMNIenTHaAX, UX KIACCU(PHUKAIHS, CTPOCHUE, OMOIOrHYecKast poib.
51. CX0ACTBO U pa3iuyue B CTPOCHHUH MOJIUIIENTHAOB U MOJIMaMUI0B. BiusHue stux
pa3IM4uil Ha CBOMCTBO COEMHEHHU.

52. Onpenenenue Oenka. DJIEMEHTHBIN 1 aMUHOKUCIIOTHBIN COCTaB OETIKOB.

53. TloHsATHE O IEPBUYHOMN CTPYKTYpE OeiKa, 0COOCHHOCTH MENTHIHOMN TPYIIIIHI.

54. IloHsATHE O BTOPUYHON, TPETUYHON U YETBEPTUUHOM CTPYKTypax Oelka.

55. Knaccuduxkanus 6e1KoB.

56. IIpeamer, 3amaun U pa3aesbl GU3KOITIOUTHOM XUMHUH.

57. BoopoaHblii moka3aTellb U €ro pacieT B Pa3IMUHbIX Cpeaax.

58. BydepHsbie cucTeMbl, UX COCTaB 1 MexaHu3M jaeicTBus. Pacuer pH OydepHbix
CUCTEM.

59. BydepHnas eMKOCTh, BIUSHHE Ha Hee pa3InuHbIX (pakTopoB. bruonornyeckoe
3HaueHue OyPEepHBIX CUCTEM.

60. [ToBepxHOCTHEBIE siBIeHU. AncopOuns U ee Buabl. [IpuMenenue agcopoumy.

61. AncopOrus Ha TpaHMIIC TBEPIIOE TEJIO- T'a3.

62. AncopOmust Ha TpaHuLe pacTBOp- ra3. [IAB u ux npumenenue.

63. Yuenue o kommmonnax. Crenenp AucnepcHocTH BemecTBa. Ob6pazoBaHue
KOJIJIOWJIOB B TIPUPOJIE.

64. Knaccudukanus KOJUIOMIHBIX CUCTEM.

65. MeToap! moTydeHus KOJUTOMTHBIX PAaCTBOPOB.

66. MeToab! OYMCTKH KOJUIOUAHBIX PAaCTBOPOB.

67. Ctpoenue mureuibl. MexaHu3M 00pa30BaHUs TBOHHOTO JICKTPUYECKOTO CIIOS
KOJIJIOU/THBIX YaCTHII.

68. JInopoOHBIC KOJUTOMTHBIE CHCTEMBI.

69. JIno¢punbHble KoIOUAHBIE cucTeMbl. O0mIast xapakrepucTika pactsopoB BMC.
70. OnTHyeckue cBOMCTBA KOJUIOWAHBIX CHCTEM M UX MPAKTUYECKOE IIPUMEHEHHE.

71. Kunernueckue cBONCTBA KOJIJIOUIHBIX PACTBOPOB: OPOYHOBCKOE ABHKEHHE,
OCMOTHYECKOE JTaBJIICHNE, MeMOpaHHOe paBHOBecue JloHHaHa, cennMeHTanus,
IIPUMEHEHHE.

72. DNeKTPOKMHETUYECKHE SBJICHUS. DIEKTPO(Ope3 U IIEKTPOOCMOC, UX
pUMEHEHHE.

73. Koarymsiust u (hakTopsl, BIHSIONINE HA HEE.

74. benku xak koyutouabl. M303nexTpudeckoe coctosiHue 6enkoB. M3mMeHneHue
BSI3KOCTH O€JIKOB B 3aBUCUMOCTH 0T pH pacTBOpOB.




IIpoueaypa oueHuBaHHUSA IK3aMeEHAa

[IpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOTIPUSTUE, BKIIFOUAET IPHUEM YCTHOTO
9K3aMeHa. DK3aMeHBI MIPUHUMAKOTCA MpenoaaBaTC/IAMU, BCAYIIUMH JICKIIMOHHBIC 3aHATHA. B
OTJICNbHBIX CIy4asX MpU OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJBIION
YHUCICHHOCTU TPYHIBI C pa3pelIeHus] 3aBeAyIOIEro Kadenpoi IOIycKaeTcs MpPUBJICYCHHE B
MOMOII[bL OCHOBHOMY JIEKTOPY MpeIoiaBarTesisi, IPOBOAUBIIETO MPAKTUUECKHUE 3aHATHUS B IPyIIIax.
DK3aMeH IMPOBOAUTCA TOJIBKO IIPH MPCABABICHUU CTYACHTOM 3a4E€THOM KHIDKKH U Ipu yCJIOBUU
BBITIOJTHEHHS BCEX KOHTPOJIBHBIX MEPONPUATUH, IPETyCMOTPEHHBIX YU€OHBIM INIAHOM U paboueit
nporpamMmoil mo uszydaemoul nucuuiuiiHe. CTyaeHTaM Ha SK3aMEHE MPEJIO0CTaBISAECTCS IPaBO
BbIOpaTh OAMH U3 OuieToB. Bpems nmoarotoBku k otBety cocrasiseT 30 munyt. [lo ucreuenun
YCTaHOBJICHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTh HA BONPOCHI IK3aMEHAIIMOHHOTO OuieTa.
Pe3ynbrarhl 3K3aMeHa OLEHUBAIOTCA IO YETHIPEXOAUIBHOU cHUCTEME («KOTJIIMYHOY, «XOPOIIOY,
«YHOOBJICTBOPHUTCIBHOY, <<Hey,IIOBJIeTBOpI/ITeHBHO») H 3aHOCATCA B 3K3aMCHAIIMOHHYIO B€AOMOCTH
U 3a4ETHYIO KHIDKKY. B 3aueTHyl0 KHIKKY 3aHOCATCA TOJBKO IMOJIOKUTEIbHBIE OLEHKU.
[TonnucaHHpIN NpenogaBaTesieM SK3EMIUIIP BEIOMOCTH CAAETCS HE MO3IHEE CIEAYIOIIErO JIHS B
JeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyA€HTa Ha D3K3aMEH B
HK3aMEHAIMOHHON BEIOMOCTH JIENIAe€TC OTMETKa «He sBWICS». CTYIEHTHI, HE MPOIIEAIINe
MPOMEKYTOUHYIO aTTECTAIMIO MO IPadHKy CECCUU, TOJKHBI JTUKBUIUPOBATH 33J0KEHHOCTD B
YCTaHOBJICHHOM TOPSIIKE.

Ikaja oueHMBaHUs YCTHOI'O K3aMEHa

Orenka OmucaHue

O1eHKa «OTIIMYHO» BBICTABISIETCS 00YYArOIIEMYCsl, €CIIH OH TITyOOKO W MPOYHO
YCBOWJI IIPOTPaMMHBIM MaTepuall, HCUEpIBIBAIOLIE, MOCIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3Jaraer, MOKa3blBaeT BEPHOE OHUMAHUE XMMHUUECKON
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JIaeT TOYHOE ONPEIEIICHUE U UCTOJIKOBAaHUE OCHOBHBIX IIOHSTUM, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEIeIEHNEe XUMUYECKUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMM, BOIIPOCAMHU U IPYTUMU
BUJAMU TIPUMEHEHHUs 3HaHWUU, MPaBUIBHO OOOCHOBBIBAET MPHUHATOE pEIIEHHE,
BJIa/IE€T Pa3HOCTOPOHHUMM HABbIKAMU M MPUEMaMH BBIIOJHEHUS MPAKTUYECKUX
3aj1ad.

OneHka «xopollo» BbICTAaBIAETCS OOydYaroIeMycsl, €CIM OH TBEpAO 3HaeT
MaTepuaj, FpaMOTHO M IO CYIIECTBY U3JIaraeT €ro, He JOIYCKas CYIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU  PELIEHUM IPAKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HE0OXOIMMBIMU HaBbIKAMU M MPUEMaMH UX BBITOJTHEHHUS.

O1eHKa «ylOBJIETBOPUTENILHO» BBICTABISETCA OOyUalOIIEeMyCs, €ClId OH MMeeT
3HaHUS TOJIbKO OCHOBHOI'O MaTepHaja, HO HE YCBOWJ €ro JeTaleil, JOIyCKaeT
3 HETOYHOCTH, HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYIHUPOBKH,  HapyIIEHUS
JIOTUYECKOW TMOCIEA0BATEIbHOCTH B M3JIOKEHUH MHPOrpaMMHOI0 Marepuana,
UCTIBITHIBACT 3aTPYAHEHUS MPU BBIOJHEHUN MPAKTHYECKUX padoT.

OI_ICHKa CHCYIOBJICTBOPUTCIIBHO» BBICTABJISACTCSA OGy‘-IElIOIlICMYCH, KOTOpBIfI HC
3HACT 3HAYNTEIIFHOMN YacTH IIporpaMMHOTO MaT€puraia, 10I1yCKacT Cyl€CCTBCHHEBIC
OI_HI/I6KI/I, HCYBCPCHHO, C OOJIBIIIMMU 3aTPYAHCHUAMU BBIITOJHACT IMPAKTHYCCKUC
pa60TLI. Kax IIpaBuiio, OILICHKa CHCYOOBJICTBOPUTCIBHO CTaBHUTCA
O6y‘{aIOIJ_II/IMC${, KOTOPLIC HC MOT'YT IPOJOJIZKUTH O6y‘-IeHI/IC 0e3 JOITOJIHUTCIIBHBIX
3aHATUHU




Oo0pa3zen 3k3aMeHALIMOHHOT0 OMJIeTa

®OI'bOY BO «I"ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEpHOTO 3aypaibsi»
ATpOTEXHOJIOTUYECKUNA UHCTUTYT

Kadenpa obmeit xumuu um. U.J1. Komuccaposa

VYuebnast qucuuruinaa: Opranndeckas U GU3KOJUIONIHAS XUMUS

Hampasnenue noarorosku: 36.05.01 Berepunapus

AK3AMEHAILIMOHHBIM BUJIET Ne 1

1. Ankansl. Onpezenenue, oomas popmysa, TOMOJOTHYSCKUN Psijl, CTPOCHUE, HOMEHKIIATYpa,
HU30MCpHu, CHOCO6LI MOJIy4CHUA, XUMHUYCCKUC CBOﬁCTBa, MMpEaACTAaBUTCIIN.

2. HanrcaTh XMMHUYECKHE CBOMCTBA MPONAHOHOBOM KUCIOTHI (MTMPOBHHOTPAIHAS KHCIIOTA).

3. Knnaccudukanus KOIIOUIHBIX CUCTEM.

CocraBui. / J.LH. bapabanmiukoBa/ « » 20 .
3aBenyromnuii kadeapoii: / N.J1. Komuccapos/ « » 20 r.
2. Kpurepun ouenuBanusi pedpepara u npuMepPHbIii NepedeHb TeM

Tembl pedeparTos:
A.M. byTiiepoB u Teopust XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX COCTUHECHUM.
Hcropryeckoe pa3BUTHE NPEICTaBIECHUI 00 OpraHUYecKUX BELIeCTBaAX.
Pa3ButHne oprannueckoi xumuu B 19 Beke.
[TpoMmblIITIEeHHbIE CHHTE3bl HA OCHOBE YIJIEBOJOPO/IOB.
Hayunas nesarensHocts B.B. MapkoBHUKOBA.
Pa3py1ienue 030HOBOTO ¢i10s 3eMiIu XJI0phTOPYIIIEBOJOPOJAMH.
CoBpemenHast HepTexumusl.
ITpuponHbIe rassl.
OTHUJIEH U €ro IPOU3BOHbIE B IPOMBILIUIEHHOM OPTaHUYECKOM CHHTE3E.
0. luenossle yriesogopoasl. Kayuyk.
11. Pa3BuTHE XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH.
12. Cenbckoe X035HCTBO U MTOJTUMEPBHI.
13. Iommmepnsie MaTepuansl. [Imactmacca.
14. IlpumeHeHue GEeHOIOB B METUIIMHE.
15. Ucropust OTKpBITHS 3TaHOJA.
16. I'nuuepuH, CBONCTBA U IPUMEHEHUE.
17. Aueron. CtpoeHue, IpUMEHEHUE B IPOMBIIUIEHHOCTH.
18. ®opmanbaerua. Ero BiusHue Ha OpraHu3M 4eJIOBEKa U AKUBOTHBIX.
19. TonmMepHBIe COSMHEHUS Ha OCHOBE (hopMabaeTnua. BimsHue Ha OKpyKaloIIyIo cpeny.
20. MypasbuHas kucnota. Mcropust otkpsitis. Haxoxxnenue B npupoae. [lpumenenue.
21. YxcycHas kucnora. Mcropust otkpsiTusi. Haxoxnenne B mpupose. [Ipumenenue.
22. SlurapHas kucnota. Ee 6uosnornueckoe 3HauCHHE.
23. OkcukucinoTsl. Mctopus oTkpbITHa. HaxoxmeHue B mpupoe.
24. Okcoxucnotsl. Uctopus otkpeitusi. HaxoxxaeHue B mpupoe.
25. OKCO- ¥ OKCHKHCIIOTHI B PACTUTEIIBHOM MHUPE.
26. ITomumernnmerakpunaT. OpraHuyeckoe CTeKJIO.
27. 100. CnoxHbIe 3GUpPHI B IPUPO/IE.
28. AMUHBI B IPUPOJIE.
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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.
57.
58.
59.

60.
61.

62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.

AHnnuH. [IppumeHeHre B TPOMBIIITIEHHOCTH.

[IpupoaHbie KpacuTenu.

CunpHOIEHCTBYIOIKE SJOBUTHIE BEIIECTBA. | Apa3HH U €ro IpOU3BOHbIE.
Hutpo3ocoenunenus. CrnocoObl NOIy4eHUs.

Kap6amun. [Tonyyenue. [IpumeHeHrE B CETBCKOM XO3SHCTBE.

Jlunuasl. yHKUMK, 3HAUEHUE JUI1 OPraHU3Ma.

IInmessle xxupsbl. [Ipumenenue Kupos.

CuHTeTHYeCKHE MOIOIIHE BEIIECTBA.

Pacturensusie Bocku. CocTaB, (yHKIIHH.

[TenTo3bl. Haxoxenue B mpupoe.

[Tonmcaxapuapl, UX paclpoCTpaHEHHUE B IPUPOAE U OMOJIOTHYECKAs POJIb.

[TpupoaHbie GUOIOTUMEDBHI.

XuMuUs U MEAULMHA.

XuMHUecKas 3alluTa pacTeHUHN U KUBOTHBIX.

3arpsi3HEHUE cpeibl OPraHUYECKHUMHU COSAMHEHUSMH U UX TpaHC(POpMaLUs B IPUPOJIE.
3Ha4yeHue KOJUIOMIHBIX CUCTEM B (DYHKIIMOHUPOBAHUU KJIETKU U LIEIOCTHOI'O OpraHU3Ma.
OcMoc, 0CMOTHYECKOE AaBIICHHUE B OCYIIECTBICHIH (PYHKIIUH KUBOTO OPraHU3ME B HOPME
Y TIPH N1aTOJIOTUH.

Juddysus u ee 3HaueHne B 0OMEHE BENECTB U (PYHKIMOHUPOBAHUH KUBOTO OPTaHU3MA.
Bydepnbie cucrembl. OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA. MeXxaHU3M AEHUCTBUS U
OHOJOTNYECKOE 3HAYCHHE.

CoBpeMeHHbIE TPEACTaBICHUs O CTPOCHUU AUCIEPCHON (Da3bl KOIJIOUIHON CHCTEMBI U
BMC.

3aBUCHUMOCTh OCHOBHBIX CBOMCTB JAMCIEPCHBIX CUCTEM OT OCOOCHHOCTEH OpraHu3aluu
JUCTICPCHOM (pa3bl.

OcHOBHBIE CBOHCTBA rMAPO(OOHBIX KOJUIOMIHBIX CUCTEM.

OcHosHble cBoiictBa BMC.

CpaBHUTENbHAS XapaKTePUCTUKA KOJIOUAHBIX cucteM 1 BMC.

Kunkocts 1 Boa. OCHOBHBIE XapaKTEPUCTHKH U OMOJIOTHYECKOE 3HAUCHHE.
CoBpeMeHHBbIE NPEJICTaBIEHUS] O TEOPUU PACTBOPOB U MPOLIECCE PACTBOPEHMUSL.
HcTtunHble pacTBOpbl. OCHOBHBIE CBOMCTBA U 3HAUYEHUE.

Bbpoynosckoe nmxenue. CyTb 1 3HaueHHUe Ui (yHKIIMOHUPOBAHUS )KUBOTO OpraHU3Ma.
CpaBHuTENbHAS XapaKTEPUCTHKA ONTUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM.
CpaBHUTENBbHAS XapaKTEPUCTUKA KHHETUYECKUX CBOWCTB JUCIIEPCHBIX CUCTEM.
3aBUCHMOCTh OCHOBHBIX XapaKTEPUCTHK JAMCIIEPCHBIX CHCTEM OT pa3Mepa YacTHI]
JMCTIEpCHOI (asbl.

OO61as xapakTepucTHKa OEIKOBBIX PaCTBOPOB.

[ToBepXHOCTHBIE SIBIEHUS KaK CBOMCTBA JUCIEPCHBIX CUCTEM. brosornyeckoe 3HaueHHue
MOBEPXHOCTHBIX SIBJICHU.

OnexTpodopes — cyTb MeTo1a, IPUMEHEHHE U 3HAUCHHE.

3aps yacTHUIIb! AUCTIEPCHON (Da3bl M €ro 3HaueHue B (PYHKIIMOHUPOBAHUHU KIIETOK.
OcHOBHBIE CBOHCTBA O€JIKOB U MX 3HAUEHHE B )KU3HECATEIbHOCTH OpraHu3Ma.
CpaBHuUTENbHAS XapaKTEPUCTHKA OCHOBHBIX CBOWCTB AUCIIEPCHBIX CHCTEM.

JlucriepcHble CUCTEMBI — OCHOBHBIE TIOHSATHS, THITBI U UX 00I1ast XapaKTepUCTHKA.
buonornueckoe 3HaueHne coctossHui KoyuionaHbIX cucreM — 30JIb u I'EJIb. Cyte n
MEXAHU3M CTapEHUS KOJUIOUIHBIX CUCTEM.

AKTHBHas peakuus cpelibl. buonoruueckoe 3HaueHNE U METOIbI OTIPEeNICHUSI.
Tepmoxumust. OCHOBHBIE 3aKOHBI U CIIEJCTBHSI B OMOJIOTHH.

TepMoanHaMUKa B CyIIECTBOBAaHUN OMOJIOTHYECKUX CHCTEM.

AKTHBHas peakliys Cpelibl B pa3BUTUH NATOJIOTUYECKUX COCTOSHUI KMBOTO OpraHU3Ma.
OcmMmoTHuecKoe JaBjieHHe B pa3BUTUH NATOJIOTHYECKUX COCTOSHUM KMBOTO OpraHu3Ma.
3HavyeHne PU3UKO-XMMHUYECKHX SBICHUH B (DYHKIIMOHUPOBAHUU KJIETOUYHBIX MEMOpaH.



IIpouenypa onenuBanus pedepara

B paGoueii nmporpamMme AUCHUIIINHBI IPUBOJIUTCS MEPEUYCHb TEM, CPEIH KOTOPBIX CTYJACHT
MOXXET BBIOpaTh TeMy pedepara.

[TapaMeTpsl OIIECHOYHOTO CPECTBA:

- nH(opMaLIMOHHAs 10CTATOYHOCTb;

- COOTBETCTBUE MaTepraia TeMe U IUIaHy;

- CTWJIb U S3BIK M3JI0KEHUs (1ielecoo0pa3Hoe UCMOIb30BaHNE TEPMUHOJIOTHH, MTOSICHEHHE
HOBBIX IMOHSATUH, TAKOHUYHOCTD,

- JIOTUYHOCTb, IPABUIBHOCTH IPUMEHEHUS U O(hOpMIICHUS IIUTAT U Jp.);

- HaJIM41e BBIPAKCHHONW COOCTBEHHOM MO3UIINY;

- QJICKBATHOCTh M KOJIMYECTBO UCIOIb30BAaHHBIX HCTOYHUKOB (10-15);

- BIIQJICHUE MaTEPUAJIOM.

Ha 3amuty pedepara, cocTosuryro u3 3auuTsl pedepara u OTBETOB Ha BOIIPOCHI, OTBOJUTCS
10-15 munyT.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTABIIIETCS OOYyYaromeMycsi, ecli Tema pedepaTa IMOJHOCTHIO PACKPHITA,
3a4TeHO | cojepkaHue pedepara COOTBETCTBYET IUIaHY, CTYAEHT XOpOIIO BIaJEeT
MaTepuaioM, YCIIEIIHO OTBEYAET Ha BOIIPOCHI.

BBICTABJIACTCA o6y11a101ueMyc;1, €CJIn TEMa pe(bepaTa HC pacCKpbITa, COACPIKAHNC

HE pedepara He COOTBETCTBYET IIaHy, BjlaJ€HUE MAaTEPUAlOM YAaCTHIHOE, CTYIEHT He
3a9TCHO | orpeyaer Ha Gonee ueM 50% BOIPOCOB.
3. KpuTepuu BbINOJIHEHAs] KOHTPOJILHBIX paoT M NPUMePHbIii epeYeHh BAPHAHTOB

3agaHus 17151 KOHTPOJIBHBIX PadoT (ouHasi popma 00yueHus1)

KonTtpomnbHas pabota
Tema: «TeopeTHu4ecKkne OCHOBbI OPraHUYECKO XUMHUM»
Bapuant Nel
1. Hamummte Bce H30Mephl TeKcaHa, HAa30BUTE COCMHEHUSI.
2. Harummre cTpykTypHBIE (OPMYITBI COSTUHEHHA MO0 X HA3BAHUSIM:
2,5,6-mpumemunoxman; 3-wemuncexcen-2; 4-memuncenmun-1.

KonTponbhas padota
Tema: «TeopeTH4ecKkne OCHOBBI OPTaHUYECKOH XHMUM
Bapunant Ne2
1. Hanummte Bce U30Mephl TeNTaHa, HA30BUTE COCTUHCHHSI.
2. Harmummre cTpykTypHBIe (GOPMYITBI COSTUHEHHI 10 X HA3BAHUSIM:
3,3-ousmuncexcan; 2-memun-4-uzonponuncenmen-2; 4-smunokmun-1.

KonTtponsHas padora
Tema: «Teopernyeckue 0CHOBBI OPraHUYECKON XUMUMN»
Bapuant Ne3



1. Hanmmme Bce U30MephI IEHTaHa, HA30BUTE COSAMHCHHMS.
2. Hanmmmre cTpyKTypHBIC (hOPMYITBI COSTUHCHHH 110 MX Ha3BAHUSIM:
2-memun-4-uzonponunokman, 2,3-oumemunroymaouen-1,3;4-wemuncexcun-1.

KonTponbHas padora
TeMa: «KAUMKJIHYECKHE YTIeBOA0POAbI»
Bapuant Nel
2,3,3 rpumerunnentan + Cl, —
[Mponan + HNO3 (pass)—
[TomyuuTs OyTan cunTe3oM Bropia
[TomryuuTh IEHTEH — 2 U3 COOTBETCTBYIOIIETO CITUPTA.
2- metunoyreH - 2 + HOH—
[pornien+ Clo—
[lenranuen-1,3 + Bro—
[ToryduTh IPONTUH M3 COOTBETCTBYIOIETO TUTAIIOTCHIIPOU3BOIHOTO.
3- metwimentuH - 1+ HCl—
. I'excun - 1+ HOH—

CoNoA~WNE
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KonTponbnas pabota
Tema: «cAUMKJINYECKHE YIJIeBOT0POIb»
Bapuant No2
2-metuimpornad + Bro —
2,2-mumetmi-3-3tunentad + HNO3 (pass)—
ITomyuuTs OkTaH cuHTE30M Bropna.
[TomyuuTh TeKCEH — 2 U3 COOTBETCTBYIOIIETO TUTATIOTEHITPOU3BOTHOTO.
2- metunoyteH - 1+ HCl—
Ilenten - 1+ HOH—
byranuen-1,3+ Clo—
[TomyuuTs arieTuiieH JtoObIM CIIOCOOOM.
byrus - 1+ CuCl—
0. I[Mporiun + HOH—

BOoo~NoOR~WDNE

KonTponbhas padota
Tema: «KAnMKJIHYECKHE YI1eBOA0POIbD)
Bapuant Ne3
2-metunoytas + Cl; —
2-metnn-3,3-mudtunrekcad + HNO3 (pass)—
ITomy4yunTs Tekcan cunTe3oM Bropna
[Tony4nuTh IPOTIEH M3 COOTBETCTBYIOIIETO MOHOTAIOT€HIIPON3BOIHOTO.
3- metunmnenteH - 2+ HCl—
2 - METHIITeKCEH - 1+ Bro—
I'ekcaguen-1,3+H—
[TosryunTh OYTHH-2 M3 AUTATOT€HIIPOU3BOIHOTO.
HanucaTh peakiyio OKUCIeHUs MpOInHAa.
. Anieruien + Br, —

CoNoOAEWNE
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KonTtponsHas pabora
Tema: «Illukauveckne yrieBoaopoabl. ApeHbI»
Bapuant Nel
Jate onpeneneHne apeHoB.
[Tomyunts 6EH301 U3 UKIOAIKAHA.
Benzon + HNO3 M550,
Orunbenson + Clo —
Tonyoxn + Bry ™t —
[{uknonponan + Hz —

ook wdE
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KonTtponsHas padora

Tema: «llukanyeckue yrijieBoaopoabl. ApeHbD)

1. Bapuant Ne2

3amecTuTenn IICPBOro poJa: Uux IPU3HAK, 1 HAIIPABJIAKOIICC ,HeﬁCTBHe.

ITonmyuuts TOMyon cunTe3oM Bropua-durrura.
Toxyon + Cl; —

benson + Bro—

Benson + Hp Pt100°C

[{ukno6yran + Cl —

KonrponsHas padora

Tema: «llukanyeckue yrjieBoaopoabl. ApeHbD»

Bapuant Ne3
Buel nzoMepun, xapakTepHble apeHaM.
[Tomyuuts aTHIOCH301 cHTEe30M Dpunens- Kpadrcea.
benzon + Bro—
Hurpo6enson + HNO3 H2504
Tonyon + Cl, ™t
[uxnonenrtan + Hy —
KonTponbnas pabota
Tema: «'HaApOKCHCOETUHEHUS
Bapuant Nel
[TomryunTs OyTaHod-1 U3 TAIOTEHITPOU3BOTHOTO.
Meranon + HCl—
I[ponanon-2 + CuO— "
Aranon + CHz-CH,-COOH — ©
[Tponananon-1,3 + Na—
Hanucars Gpopmyiny apoMaTH4eCKOrO CUPTA.
KonTponbnas padora
Tema: «I'maporcucoeNHEHU S
BapuantNe2
Omnpenenenue COUPTOB, KX HOMEHKIIATypa U U30MEpHSL.
[TosryunTh OyTaHOI-2 U3 aJNKEHA.
Oranon + HCl —
[enranon-2 + CuO —
[munepun + Cu(OH)2 —
HarmucaTs Bce H30MephI IBYXaTOMHOTO ()eHOJIA.

KonTponbhas padota
Tema: «I'napoxcucoeIuHeHUD)
BapuanTtNe3
Knaccugukarus cnupTos.
ITomy4uuTs 3TaHAMOI U3 STUJICHA.
pomnanon-1 + CHz; -COOH — ©
[Tenranguon-1,3 + Na —
Byranon-1+ CuO — "
®enon + NaOH —

KonTponbhas pabota
Tema: «KapOoHWIbHBIE COCTUHEHUSD)
Bapwnant Nel
OnpeneneHne OKCOCOEANHEHUI U UX BUJBI.
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[Tony4yunTs 3TaHAIb U3 AJIKUHA.

byranon + HCN—

[TenTanon-2 + HoN-NH-CegHs—

I[Iponanams + Cu(OH), — ©

Hanwucares ¢popmynny apomatiueckoro kerona. Kakue peakiuu gact 3To coeiuHeHune?

Konrponsnas padora
Tema: «KapOoHUMJIbHBIE COCTUHEHUS»
Bapuant Ne2
OrnpeziesieHre abIerua0B, X HOMEHKIIATypa U H30MEpHsI.
[ToryuuTh IPONIAHOH U3 JUTAJIOTEHIPOU3BOIHOTO.
Otanans + NaHSO3; —
byranon + H:2N-OH—
Meranans + Ag20—
Hamucats ¢popmyny npocreiiero HenpeaeapHoro anpaeruaa. Kakue peakuuu aact 3To
coenuHenue?
KonrponsHas pabora
Tema: «KapOoHUMJIbHBIE COETUHEHUS»
Bapuant Ne3
Omnpenenenne KETOHOB, UX HOMEHKIIATYpa U U30MEPHUSL.
[TomryunTh METaHATbL U3 CIIUPTA.
[Tentanon-3 + Hy —»N-
[Tponanans + H2N-NH—
Byranans + Cu(OH),— ©
HamucaTs ¢popmyiry KeTOHA, IPOU3BOJIHOTO TeKCaHA U BCE BO3MOKHBIC H30MEPHI.

KonrponsHas padora
Tema: «Kap0oHOBBIE KHCIOTBHD)
Bapuant Ne 1
Hanucatb cTpyKTypHBIE (POPMYIIBI YKCYCHOM, MypaBbHHOM, SHTApHOU, O€H30MHOM KMCIIOTHI.
[TosryunTh T€KCAaHOBYIO KUCIIOTY U3 allbJETH/A.
VYkcycnas kucnora + KOH —
Macnsinas kucnota + npomanon-1—
[[{aBenmuBas kucmota + Na;COz—
Hanucats ¢popmyny npocreiinieit HerpeneabHOU KUCIOTHI.
OcyiecTBuTeE NpEBpALLEHUE!
ATUJIEH—3TaHOJI—alleTANIbETUI— YKCYCHAsl KUCI0Ta—XJIOPYKCYCHAasI KUCJIOTa.

KonTponbnas padota
Tema: «KapOoHOBBIE KHCJIOTHD)
BapuanTt Ne 2
Hanucath cTpykTypHBIE (POPMYIIBI IPOITMOHOBOM, BaJIEpbSHOBOH, IIIaBEIMBOM, OEH30MHOM
KHUCIIOTBI.
[TosryunTh MaciIHYIO KUCIOTY U3 TaJOr€HIPOU3BOAHOTO.
Mypasbunas kucinora + NH4sOH —
I[leHTaHOBas KUCIOTA + METaHON —> ©
VYkcycnas kucnora + Na,CO3z —
Hanwucates ¢popmyity nponananoBOi KUCIOTHI.
OcymiecTBUTE MPEBPAILICHUE:
METaHOJl —MeTaHallb —MypaBbHHasl KUCIOTa —0oKcu yraepoaa (IV)
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KonrponsHas padora
Tema: «Kap0oHOBbIE KHCIOTHD)
Bapuant Ne 3
Hamnucatb cTpykTypHBIE (GOpMYIIbI MypPaBbUHOW, MACIISTHOM, MaJIeHHOBOM, OCH30MHOM
KHUCJIOTHI.
[Tory4nTh NEHTAHOBYIO KUCJIOTY U3 HUTPHIIA.
VkcycHas kucnora + LiO —
SlHTapHas KACIOTa + MeTaHOT —
Mypasbsunas kuciora + Na2COz —
Hamnucats popmyity mpocrelinieit HermpeaeabHON IBYXOCHOBHOM KHUCIIOTHI.
Ocy1iecTBUTE NpEeBpaLLICHHE:
1-xnmoprnponan —nponaHoi-1 —nponaHanb —IPONUOHOBAs KUCIOTa —METUINPOIHOHAT.

KoHntposbHas padota
Tema: «KAMHHBI. AMHJBI KHCJIOT)
Bapuant Ne 1
Omnpenenenre aMMHOB, UX KJIacCH(pHUKAIIHS.
[TomyunTh 3THIIAMHH U3 CIIUPTA.
1-amunonponan + HOH—
Humernnamun + HCl—
2-amuHOOyTaH + HNO2—
Hanwucate rugposin3 MOYEBHUHBI.

KonTponbnas pabota
Tema: «KAMHHBI. AMHIBI KHCJIOT)
Bapuant Ne 2
Ornpenenenne aMu10B.
[TomyunTs aHWJIMH U3 HUTPOOEH301a.
Metminamun + HOH—
2-amuHornpomnad + HBr —
Juatmnamud + HNO2 —
Mouepuna + HNO3z —
KonTponbhas pabora
Tema: KAMHHBI. AMHABI KHCJIOT»
BapuanTt Ne 3
[TpuBenuTe mpUMeEpHI MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMHHOB.
[Tomy4unTh aHUIMH U3 TAIOTCHIIPOU3BOIHOTO.
Tpumernnamun + HOH—
Anunnnn + HCl—
OrunamuH + HNO—
Hamucars peakiuio o6pazoBanust Ouypera.

KonTponbhas padora
Tema: «/Innuabsny
Bapwnant Ne 1
[ToHsATHE TUMHUIOB U UX KIACCUPHUKALIHSL.
Hammcats popmyny a-orneo-p-mampmurocteapara. TBEpIbIM WU KUAKHUM OYAET 3TOT KHUP?
OO6naiaeT 11 OH ONTHUYECKONW aKTUBHOCTHIO?
Hammcath ypaBHEHHE THIPOTCHU3AINH JTFOO0TO JKUAKOTO KHPA.
Hanwucare ¢popmyny mo60it pochaTHIHON KUCTOTHI.
Jlatp ompeneneHnue yuciry oMbuIeHUs. UTO XapakTepu3yeT ATOT MOKa3aTeb?
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KonrponsHas padora
Tema: «JInmuabn
BapuanTt Ne 2
CoctaB *KHMpOB (KaKue CIUPTHI U KUCIOTHl 00pa3yroT KUPbI)?

Hanwucares popmyny B-muuonnnansmuara. TBEpIbIM UITH KUIKUM OyzaeT oToT xxup? Obnagaer

JI1 OH ONTHUYECKON aKTUBHOCTBHIO?

Hanucars peakiuio oMbuieHHs 1F000T0 TBEPIOTO KHUPA.

Hanucate popmyny nrodoro kedanuHa.

Hatp onpenenenue oaHoro yucia. YUto xapakTepusyeT 3TOT oKazaresb?

KonrponsHas padora
Tema: «JInmuabn
Bapuant Ne 3
OrnpezenieHne MoIsSPHBIX JIMITHIOB, UX MPEICTABUTEIIH.

Hanwucare ¢opmyny a-creapo-f-nmampmuroosneara. TBEpIbIM HIN KUAKUM OYIET 3TOT KHUpP?

O0Osagaer v OH OIITHYECKON aKTHUBHOCTHIO?

HamucaTs peakiuro B3auMOJICHCTBUS JIFOOOTO JKHIKOTO KHPa ¢ OPOMOM.
Hanucats ¢popmyny 1106010 JeuTHHA.

JlaTh onpenienieHne KUCIOTHOTO Yrcia. UTo XapakTepu3yeT 3TOT MOKa3aTelb?

KonrponsHas padora
Tema: «CTepeoxummusi, OKCH- H OKCOKHUCJIOTHD)
BapuanTt Ne 1
[TonsiTre 06 onTHueckoit akTUBHOCTHU BenlecTB. Kakas mpuunHa 00ycinaBiuBaeT 3To
SIBJICHHE?
OrnpeneneHne OKCUKUCTIOT.
[TonyuynTh BUHHYIO KMCJIOTY M HAIMCATh PEAKLUH, KOTOPAsi OHA MOYKET J1aTh.
Hanucats gpopmyny npocteiiiield KeTOHOKHCIOTH. E€ amnupuyeckoe Ha3BaHKe U
OMOJIOrNYECcKOe 3HAYCHHE.
KonTponbnas pabota
Tema: «CTepeoxummusi, OKCH- H OKCOKUCJIOTHD)
BapuanTt Ne 2

Jlatb ompeneneHne >HAHTUOMEPOB (ONTHYECKMX AaHTUIIONOB) M pauemMaroB. IlpusecTtu

HpUMEPBI.
Omnpenenenne OKCOKUCIOT.
Hanucatbs Gpopmyiy s0104HOM KMCTIOTHI U peakIK, KOTOPbIE OHA MOKET JaTh.

Hammcare ¢opmyny mpocrteifmieid y-KeTOKHCIOTh. EE€ smmupudeckoe Ha3zBaHHE W

OMOJIOTHYECKOE 3HAUCHHE.

KonrpomnsHas pabora
Tema: «CTepeoxXumMusi, OKCH- H OKCOKHCJIOTHI»
Bapuant Ne 3
Onpenenenue crepeonsomepun. E€ BubL.
Jatp knaccu(uKanuo OKCUKUCIOT.

[TonmyuuTs TUPOBUHOTPAJHYIO KUCIOTY M HAITUCATh PEAKLIUN, KOTOPHIE OHA MOXKET /1aTh.
Hanucare ¢opmyny mpocTelneid JBYXOCHOBHOM  UETHIPEXaTOMHOW  KHCIIOTHI.

SMITMPUYECKOE Ha3BaHUE?

KonTponbhas pabota
Tema: «¥YriaeBoabl»
Bapwnant Ne 1
Omnpenenenre MOHOCAXapUIOB U UX KJIacCU(UKAIIHSL.
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Hanwucares ¢popmyiy mo6oit ketorento3sl D-psiaa. Yka3zaTb aCHMMETPHUECKUE aTOMBI
yriepoja U NOJIUCATh KOJIUYECTBO CTEPEON30MEPOB.

H-ppykroza + H, —

O06pa3zoBath rmuKo3ua 13 B-D-rirokonupanoss! U 3TaHONA.

O06pa3oBaTh HEBOCCTAHABIMBAIOIIMH Tucaxapu U3 o-D-riokonupanosst u f-D-
bpykTOoPypaHO3HI.

Omnpenenenue romonoaucaxapon. Mx npeacraBurens-ueuionosa. Ee cocras, ctpoeHue,
CBOMCTBA, OMOJIOrMYECKOE 3HAUEHUE.

KonTponbnas pabota
Tema: «YrJieBOABI»
Bapuant Ne 2

OnTudeckasi ©30MEpPHUsi MOHOCaXapoB: SHAHTUOMEPHI, Auactepeomepsl. [lonstue o D- u L-
psaax.
Hamucats ¢popmyny mo0oii anbaoneHTo3sl L-psga. Yka3arh aCHMMETPHUECKHUE aTOMBI
yriaepoja v MOCYUTATh KOJIUYECTBO CTEPEOU30OMEPOB.
OKHCIUTH IITI0KO3Y B IITIOKOHOBYIO KHCIIOTY.
O6pazoBats rnuko3un u3 B-D-pubodypanossl u MmeTaHoNA.
OO6pa3oBaTh BOCCTAHABIMBAIOIINHN AUCaXapU U3 ABYX MOJICKYII
a-D-rnrokonupaHo3bl.
OrpezenieHne CI0XKHBIX caxapoB, UX kiaccudukanus. Kparkas xapakTepuCcTHKa KaK 101
TPYMIIBL

KonTponbnas pabota
Tema: «¥YriieBoabn»
Bapuant Ne 3

Knaccugukamnus yriaeBoaoB.
Hanucars Gpopmyny nro60i keroteTpo3sl D-psina. YkazaTe acCHMMETPUYECKUE aTOMBI
yriiepoJia ¥ MOIICATh KOJTUYECTBO CTEPEON30MEPOB.
Hamnucatp peaknuio o0pa3oBaHus TIOK030-6-docdara.
O6pa3oBath rmuko3u u3 a-D-rimokonupanoss! u nponanoia-1.
Kakue cBsi3u cyliecTByIOT B MOJIEKyJlaX He BOCCTaHABJIMBAOUINX aAucaxapoB? Hamucatsb
dbopmyry 1000T0 HE BOCCTAaHABIMBAIOIIETO JAHCaXapu/a.
CrpoeHue U GyHKIUHU KpaxmaJa.

KonrponsHas padora
Tema: KAMHMHOKHMCJIOTHI M OeJIKN»
Bapuant Ne 1

Onpenenenne aMuHOKHUCIIOT, U UX KJIacCU(UKALIKS.
O0pa30BaTh BHYTPEHHIOIO COJIb U3 L-aMMHOMACSTHON KUCIIOTHI.
2- aMUHOIICHTaHIMOBast kuciora (riayramuHoBas) + HNOz —
OO0pa3oBaTh TPUNENTH/I; aCHAPATUIIBAIUICEPHH.
[TonsiTvie 0 BTOPUYHOM, TPETUYHOM 1 YETBEPTUUHOM CTPYKTypax Oenka. Kakumu cszsimu
OHU OOYCIIOBJICHBI.

KonTponbnas pabota
Tema: KAMHHOKHCJIOTHI M 0€JIKH»
BapuanTt Ne 2
[Tyt oOpa3zoBaHUsi aMHHOKHUCIIOT B OpTaHU3ME.
3-amMuHOTIPONTMOHOBASI KUCTIOTA (- aTaHWH) + TIpanaHo-2—
o- amuHoMacasHHas kucinora + HCl—
00pa30BaTh TPUNEOTH/I: TPUNTODUITATIAHIIBATIUH.



5. Omnpenenenne 6enka. Ero ocHOBHOE OTIMYKE OT IPYTUX OPraHMUECKUX COSAMHEHUH.

KonrponsHas padora
Tema: KAMUHOKHMCJIOTHI U 0eJIKN»

Bapuant Ne 3
buonoruueckas poiab aMuHOKHCIOT. [IoHSITHE O HE3aMEHUMBIX aMUHOKHUCIIOTAX.
L-amuHOsiHTapHAas kucioTa (Acnaparudosas) + 2NaOH—
L- amuHonpormoHoBas kucioTa (L-amaun) + staHOI—
O0pa3oBarh TPUIMIETU/: TIHIHI(ESHUTATAHUILTA3NI.
CX0/1cTBO U pa3inyure B CTPOCHHUH MOJUIETITHAOB U NOTUAaMUI0B. BiusHue 3TuxX pazanauit
Ha CBOMCTBA COCAMHEHUM.

agsrwONE

3ajanus 151 KOHTPOJIBHBIX padoT (3a04Has popMa 00yUeHUs)

1. Hanummre ctpykTypHble (hOPMYJIBI BCEX U30MEPHBIX yIiieBo0pooB coctaBa CsHiz u naiite
UM Ha3BaHUS 1O MexayHapongHoi Homenkinatype WMIOIIAK. BeBeagutre ¢dopmyiibl
OJIHOBAJICHTHBIX PAaJUKaJOB, COOTBETCTBYIOIIMX YKa3aHHBIM YIVIEBOJAOPOJAM, COJEpPIKAIIMX
TPETUYHBIA aTOM YIJIEPO/JIa.

2. 3noxute OCHOBHBIE MOJIOKEHHS TEOPUU XUMUIecKoro crpoeHust A.M. Byrneposa. Harummre
CTPYKTypHbIE (DOpMysbl BCEX H30MEpoB yrieBojopoaa cocraBa C7His ¥ HazoBuTe HX IO
HomeHknarype MIOITAK.

3. Uto Takoe pagukaibl? YeM 00bACHUTh UX XUMUYECKYIO aKTUBHOCTh?

4. Kakue KHCIOPOJCOAEp)KAIMe COCIUHEHHUS MOXKHO IOJIyYUTb NPU OKHCICHUHM MeTaHa?
Hanummre ypaBHEHUS COOTBETCTBYIOIUX PEAKIUN U YKaKUTE YCIOBUS UX POBEICHUS.

5. CKOJIbKO MOHOXJIOPIPOM3BOJAHBIX TMOJIYYUTCS MPU XJIOPUPOBAHUM 2-METHUJIIEHTaHa?
Hanwmure ux ctpykTypHbIe opMyiia 1 Ha30BHUTE.

6. KakuMm cnocoOOM MOXXHO MONYy4UTHh 3-MeTWiIOyTuH-1? Hammmmre ypaBHEHHE peakuuu
B3alMOJICUCTBHUS €r0 C BOJOH.

7. Kak u3 mpomanona-1 moiay4uTh OpONMIIOBBIM 3¢up u3omaciasHol kuciorel? Hanummre
YPaBHEHHE COOTBETCTBYIOIIEH peakuu. K kakoMy THIIy OTHOCUTCS 3Ta peaKius’?

8. Hanumure cTpykTypHble (OpMYJbl H30MEpPHBIX albJeruoB M KeToHOB cocraBa CsHioO.
HazoBute nx no nomenknatype MIOITAK. Jlng ogHOro M3 M30MEpPOB HANMIIUTE ypaBHEHHUE
peaKuy albJ0JbHOW KOHICHCALINH.

9. Ilpennoxure cxeMy CUHTE3a MaJOHOBOM KUCIIOTHI U3 YKCYCHOM.

10. MonoyHas KHCIIOTa, €€ CTpOeHHe, H3oMepws. Hamumure peaxkiuu B3aMMOACHCTBHS
MOJIOYHOM KUCJIOTHI C: METAJJIOM, 3TaHOJIOM, MATUXJIOPUCTHIM pochopom.

11. Hanumure ypaBHEHUs peakiyil: OMbUIEHUE TpUOJieaTa; THAPOreHU3alMI0 TPUIMHOATA.

12. Vxaxwure ycioOBUs MPOTEKaHWs YKa3aHHBIX peakiuil. Hamummre ypaBHEHUS peaknuit
OKHCIICHUsI U BocCTaHOBIeHUs D-riitoko3bl. HazoBuTE MOTy4YeHHBIE TPOTYKTHI.

13. Yro Takoe 0CMOC M OCMOTHYECKOE JIaBlicHHe? BBIYMCINTE OCMOTHYECKOE JIAaBJICHHE PacTBOpa
rioko3sl ipu 37°, eciu B 100 1 Boas! pactBopeHo 0,18 1 rimroko3sl.

14. Kakume pactBopsl HaszwiBatoTcsa OydepusiMu? Bwruumcoute pH OydepHoro pacrtBopa,
cocrosAmiero u3 4 MIJI YroibHOM KHCIOTBI M 16 MI ruapokapOoHaTa HAaTpHsl OJMHAKOBOMN
KOHIIeHTpanuu. KoHCTaHTa AIeKTPOIUTHIECKON TUCCOIMAIAN YTOIBHOM KHCIOTH PaBHA
3,7-107

15. KommonaHas 3anura ¥ €€ poyib B OMOJIOTHYECKHUX MTPOIIeCcCax.



IIpouenypa oneHNBaAHUSI KOHTPOJIbHBIX padoT

K HamucaHWi0O KOHTPOJNIBHOW paOOTHl HAAO0 NPUCTYNATh TIIOCIE W3YyYEHHUsS pasjena
JUCITUTUIMHBI B COOTBETCTBUU C TIPOTPAMMON U METOJUYCCKIUMH YKA3aHUSMHU.

CryneHT 04HOI 00y4eHHs BHIOUpACT CIIy4allHBIM METOJIOM BapUaHT KOHTPOJIBHOH pabOThI
M0 M3YYCHHOMY pa3jieny AMCHUILTUHBL PaboTa odopmisiercs B TeTpaau, YpaBHEHHs pPeakIuit
CJIeZlyeT MHUCaTh CTPYKTYPHBIMU (hOpMyJaMH M TOIIUCHIBATh HAMMEHOBAHUS BCEX BEIIECTB 10
MEXIYHAPOJAHOH HOMEHKIIAType. BBINONHEHHYI0O KOHTPOIBHYIO pPAa0OTy CTYACHTHI CHAIOT
NPEIoJIaBaTeII0 Ha CICAYIONIEM 3aHSATHH.

CryneHT 3a04HOi (pOpMBI 0OOyUEHUS BBITIONHSAET KOHTPOIBHYIO paboTy, cocTosiyio u3 10
3aj1a4, KaXK/1ast i3 KOTOPBIX OTHOCUTCS K OJJHOMY U3 pa3zIesioB OpraHu4ecKoi xuMuu. Jliist BeIoopa
BapHaHTa 3aJlaHUsl CTYICHT JOJDKEH HCIIONIb30BaTh TaOuuiy 1 METOMWYECKUX YKa3aHUU.
KontponbHass paboTa IOMKHA HMMETh THTYJIBHBIM JIUCT C YKa3aHHEM BCEH HEOOXOIUMOMN
uH(popManuu (haMuIus, ©Msl, OTIECTBO CTYICHTA, (aKyIbTET, KypC, HAMPABICHHUE TTOTOTOBKH,
rpymmna, (aMuims, uMs, oT4ecTBO mpenoaasatens). [Ipu odopmiueHnr pabdOTBI BOMPOCHI
KOHTPOJILHOTO 33JJaHUS IIEPETHUCHIBAIOTCS MOTHOCTHIO B TeTpab. [locie kaxaoro Bompoca aaercs
YETKH W SICHBIA OTBET. YpaBHEHHS pPEaKkIUil CleqyeT MHCaTh CTPYKTYPHBIMH (HOpMyJIamMH U
MOIMTMCHIBATh HANMEHOBAHUS BCEX BEUIECTB 110 MEXAYHAPOIHOW HOMEHKIIAType. BBIMOTHEHHYIO
Y 3apErHCTPUPOBAHHYIO KOHTPOJIBHYIO paOOTy CTYACHTBI CIAIOT IPENOIaBaTEeIIIoO.

[Ipu oreHke onpemensieTcs MOJHOTA M3JIOKCHHS MaTepuaia, KauecTBO U YETKOCTh TpHU
HAIKMCAaHUM YPaBHEHHUH PEaKIIHii, HATMYHUE JOCTATOUHBIX MOSCHEHHIA, YACIIO ¥ XapaKTep OMIMOOK
(CyIIeCTBEHHBIC HITH HECYIIICCTBCHHEBIE).

CylecTBeHHbIC OIIMOKU CBS3aHbI C HEIOCTATOYHOM TITyOMHON U OCO3HAHHOCTHIO OTBETA
(HampuMmep, CTYJCHT HEMPABWIBHO yKa3aJl B XMMHYECKON PEaKIMH MPOIYKTHl B3aUMOJICHCTBHS
BEIIIECTB, HEMPABHIILHO MPUMEHIUIT 3aKOHBI WX MTPABHJIA, HITU HE CMOT IIPUMEHUTH TEOPETUYCCKUE
3HAHUS TSI OOBSICHEHUS TPAKTUYCCKUX SIBJICHHIA. )

HecyriecTBeHHbIE OIMMOKU OMPEACISIOTCS HEMOJIHOTONH OTBeTa (HAapUMEp, CTYICHTOM
VITYIICH U3 BUIA KAKOW — JIN0O0 HEXapaKTEePHBIN (aKT IPHU OTBETE HA BOTIPOC).

Kpurepun oneHKr KOHTPOJIbHOM padoThl 04HOM GopmMbl 00yUeHust

OueHka Omucanue

PabGora BbImONHEHa B CpoK; oOQoOpmIiIeHHE, CTPYKTypa U CTUIb pabOThI
00pa31oBkle; paboTa BHIIOJIHEHA CAMOCTOSITEIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
000011eHNs, 3aKI04YeHUs W BbIBOABL. OOydarommuiics Ha BBICOKOM YpPOBHE
5 CHOCOOEH MCIOJb30BaTh 3HAHUS O CTPOEHUM BELIECTBA, NMPHUPOJE XUMUYECKOM
CBSI3W B PA3IMYHBIX KJIacCaX XMUMHUYECKUX COCIMHEHUH Ui TIOHUMAaHHUs CBOMCTB
MaTepuajoB M MeXaHM3Ma XHUMHYECKUX IPOLECCOB, MPOTEKAIOIUX B
OKPYXKaIOIIEM MHUpE.

Pabora BhImonHEHA B CPOK; B OPOPMIIEHHUU, CTPYKTYpe U cTuje paboThl HET
rpyObIx omuMOOK; paboTa BBINOJIHEHA CAMOCTOATEIbHO; HPHUCYTCTBYIOT
coOCTBEeHHBIE 0000IICHHS, 3aKII0YeHHUsT U BbIBOJBL. OOyuaronuiicss Ha 6a30BOM
4 YpOBHE CITIOCOOCH WCIOJL30BaTh 3HAHHWS O CTPOCHHH BEIIECTBA, MPHUPOJC
XUMHYECKOH CBSI3M B PA3IMYHBIX KJIaccax XWMHUYECKHUX COCIWHEHWH IS
MOHMMAHUS CBOWCTB MATepUAIIOB M MEXaHHW3Ma XHMHYECKHUX IPOIECCOB,
MPOTEKAIOIINX B OKPYKAIOLIEM MHpE.

Pabora BbInosiHEHa ¢ HapylIeHueM rpaduka; B oQOpMIEHUH, CTPYKTYPE U CTUIIE
paboThl ecTh HEeIOCTAaTKU; paboTa BBHINOJHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT
3 coOcTBeHHBbIe 00001meHns. OOyyarouuiicss Ha MOPOrOBOM YpPOBHE CHOCOOEH
UCIOJIb30BaTh 3HAHUSA O CTPOCHUHU BEIECTBA, NPUPOAEC XMMHUYECKOW CBSI3U B
pPa3NIMYHBIX KJaccaX XHMHWYECKHX COEIWHEHWH Il TIOHUMaHUS CBOWCTB




MaTepHajJoB M MeXaHW3Ma XUMHYECKHUX IPOLECCOB, MPOTEKAIOIUX B
OKpPY’KaroIlleM MUDE.

Odopmnenne paboOThl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYTCTBYIOT WIIH
C/IeJaHbl HENpaBWIbHBIE BBIBOABI M 0000menus. OOy4aromuiicss Ha HU3KOM
2 YpOBHE CIIOCOOEH HCHOJb30BaTh 3HAHMS O CTPOCHHUM BEIIECTBA, MPHUPOAEC
XUMHUYECKOM CBSI3M B PA3JIMYHBIX KJIACCaX XUMHUYECKMX COECIUHEHMH JUId
MIOHUMAHUs CBOMCTB MAaTEpHAJIOB M MEXaHHW3Ma XHMHMUYECKUX IPOLIECCOB,
IPOTEKAIOIIUX B OKPYKAIOLIEM MHpE.

Kpurepun onieHKM KOHTPOJILHOM padoThl 3204HON (opMbI 00yUeHH s

OrneHka Onucanue

BBICTABIIIETCS B CJIy4yae, €CIM KOHTPOJIbHasg paboTa BBINOJIHEHA IO CBOEMY
BapHaHTY, JIOMYIIEHO MO KaXIOMY BOIIPOCY IO OJJHOW HECYIIECTBEHHOU OIMNOKEe U
Ha OJMH BOMPOC AOMYIEeHa OJHA CylecTBeHHas omuOka. CTyAeHT Ha BBICOKOM
3a4TEHO | YPOBHE CIOCOOEH MHCIIONb30BaTh 3HAHUS O CTPOEHUM BEUIECTBA, IMPUPOJE
XMMHMYECKOM CBSI3M B PAa3JIMYHBIX KJACCAX XHWMHUYECKUX COCIMHEHUU IS
IOHMMaHUg CBOMCTB MATEPHAJIOB M MEXaHMW3Ma XUMHYECKHUX IPOLIECCOB,
IIPOTEKAIOIINUX B OKPYKAIOLIEM MUPE.

BBICTABJISIETCSL B Cllydae, €CIM KOHTPOJbHas padoTa BBHINOJIHEHA HE IO CBOEMY
BapHaHTy, paboTa He OTBeYaeT TpeOOBaHUSAM O(opMIICHHUS (BEIIECTBA HAIMCAHBI
obmmmu GpopMynamMu, Ha3BaHHs BEIISCTB HE MOANMKMCAHBI M T.II.), JONYIIEHO IO

HE MATHACCATH  TPOIGHTAaM  BONPOCOB IO  OJHOM  CYIIECTBCHHOH  OIIMOKE.
3aureHo | OOyuaromuiicsi Ha HU3KOM YPOBHE CIIOCOOEH MCIOJB30BaTh 3HAHUS O CTPOCHHUH
BEIIECTBA, MPHUPOJC XHUMUYECKOH CBS3M B Pa3IMYHBIX KIIACCAX XHUMHYCCKHX
COCI[I/IHGHI/If/'I JJIs1 TIOHUMaHU L CBOICTB MaTCpruaJIOB U MCXaHU3Ma XHMUUCCKHX
MIPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOLIEM MHUE.

4. IlpuMepHbIe BONPOCHI U KPUTEPHH 3aIIMTHI 1a00paTOPHBIX padoT

Bonpocs! k 3amuTe 1a0opaTopHoii padoThl

Tema: «KayecTBeHHbIN (PYHKIMOHAJIBHBIN aHAJIHM3 HA KPATHBIE CBA3H
1. Kakue Mepbl TeXHUKH 0€30M1aCHOCTH CJIEYeT COOMI0AAThH MPH MOITYYEHUHN YTIIEBOJOPOI0B?
2. Hamummre ypaBHEHHs peaklUU MOJTy4eHHs] BCEMH BO3MOKHBIMHU CITOCOOAMU: a) MPOIUIIEHA;
0) mpormnuHa.
3. OxapakrepusyiiTe XMMHUYECKHE CBOMCTBa aJKEHOB (Ha mpumepe mnpomnuieHa). [Ipuseante
yYpaBHEHUSI PEaKLUil U YKaKuTe ycinoBus: a) npucoeaunenus (Hz, Brz, H202, HBr, HOH);
0) ropeHus; B) MOJIUMEPHU3aIUH.
5. OxapakTepuzyiTe XHUMHUYECKHE CBOWCTBAa aJKMHOB (Ha MpUMEpe NpONUHA), HAMUIIUTE
YpaBHEHHUS PEaKIUi M YKOKUTE YCIOBHs MX MpoBeneHus. a) mpucoeaunenus (Hz, Brz, HBr,
HOH); 0) ropenus; B) 3amenienus (¢ aMMuadHbIM pactBopoM AgNO3);
6. YKaXuTe peakiyH, MPpU MOMOIIM KOTOPHIX BO3MOXHO OOHApy>KEHHE U Pa3/IelIeHue CMeCH
ajikaHa, aJKeHa M aJKHHa (coAepiKallero aToM BOAOPO/ia IpHU YIJIepoie C TPOMHON CBA3BIO).

Bomnpocsl k 3amuTe 1200paTOPHOI padoTHI
Tema: «KayecTBeHHBIN (PYHKIMOHAJBLHBIN AHATH3 HA APOMATHYECKOE KOJIbI0)»
1. Kakue Mepbl TEXHHUKH O€30IIaCHOCTH CledyeT coOoaTh MpH padoTe ¢ apoOMaTH4YECKUMHU
yII€BOIOPOAAMHU?
2. Hanmumure ypaBHEHUs peaKIMK MOJYYE€HHs BCEMU BO3MOXKHBIMU crioco0aMu: a) 6eH3011a;



0) Toxnyona.

3. OxapakTepu3yiiTe XUMHUECKHE CBOMCTBA apeHOB (Ha mpuMepe OeH3o0ia, Tomyona). Peakiun
ANIEKTPO(MIBHOTO 3aMelleHuss B OeHzone. MexaHu3mbl peakuuii. Peakunu mpucoeauHeHus K
apeHaM. OKuCIIeHUE apeHOB.

Bonpocsl k 3amuTe J1a00paTOpHO padoThI
Tema: «KayecTBeHHBIN (PYHKIMOHAJIBHBIN aHAJM3 THAPOKcUcOoe MHeHn . CIMpThI.
DeHoJIbI»

1. Ha3oBuTe mpaBmiia TEXHUKH 0€30MMaCHOCTH MPH padoTe ¢ THAPOKCUCOCTUHEHUSIMHU.
2. Hanumure ypaBHEHUs peakLUi XapaKTepHble Ui aln(aTHUECKUX CIIUPTOB.
3. Hanumure ypaBHEHUS peakLMi OKUCIEHUSI IEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX CIIUPTOB.
4. KauecTBeHHBIE PEAKIIMU HA OJHOATOMHBIE U MHOTOATOMHBIE cUpThl. Hanummure ypaBHeHus
peakuui
5.Kakue cnuptbl Oosiee peaKLMOHHOCHOCOOHBI: OJHO- MM MHoroaroMmuele? Kak 5310
MOATBEPAUTD?
6. CpaBHUTE XMMHUYECKHE CBOMCTBA M PEAKIIMOHHYIO CIIOCOOHOCTb CIIUPTOB U (DEHOJIOB.
7. Kakue Turbl peakuuii xapakTepHsl 11 peronoB? KakoBo B3anMHOe BIUSHHE TPy B heHose?
OTtHouieHue GpeHosIoB K OKucauTeNnsaM. Hanummre ypaBHeHUs peakiuii.
8. KauectBennsie peakuuu Ha (eHonsl. Hanummre ypaBHEHUS peaKIuii.

Bonpoce! k 3amuTe 1a0opaTtopHoii padoThl
Tema: «KavyecTBeHHBIN PYHKIIMOHAJIBHBINA AHAJN3 KAPOOHWIBHBIX COCAUHECHMID)

1. Ha3oBuTe mpaBmiia TEXHUKH 0€30MMaCHOCTH MPH padoTe ¢ KapOOHWIBHBIMH COCTMHEHUSIMHU.
2. CriocoObl MoTy4eHus ajabJAeTUA0B U KeTOHOB. Hanuimure ypaBHEHUS peaKIHii.
3. OxapakTepu3yiTe CIHOCOOHOCTh aJbJCTHUAOB K OKHCICHHIO W OOBSICHUTE €€, HUCXOIsl W3
CTPYKTYPHBIX OCOOCHHOCTEH allbJeruIHON TPYIIIIbI.
4. [ToueMy KETOHBI TOJIBEPTAIOTCS OKUCICHHUIO B 00JIe€ KECTKUX YCIOBHSIX, UEM aJIbJICTHIbI?
5. Kakyro (kakue) peakiuio (peakiuu) MOKHO CUYMTATh KAYECTBEHHBIMHU HA albJErHIbI? Ha
KETOHBI?

Bomnpocsl k 3amuTe J1a00paTOpHO padoThI

Tema: «Kap6oHOBBIE KHCJIOTHD»

1. HazoBuTe mpaBuia TEXHUKH O€30MAaCHOCTH MPH padboTe ¢ KApOOHOBBIMH KHUCIOTAMH.
2. ITouemy kapOOHOBBIE KUCIOTHI 00J1aaI0T KUCIOTHBIMHU CBOMCTBAMU?
3. OObsicCHUTE 3aBHCHMOCTh PAaCTBOPUMOCTH KapOOHOBBIX KHCIOT B BOJI€ OT: a) Xapakrepa
paaukana; 6) Koau4yecTBa KapOOKCUIIBHBIX TPYIII;B) UC-, TPAHC-U30MEPHH.
4. CpaBHUTE OTHOIICHHE KapOOHOBBIX M HEOPTaHMYECKHX KHUCIOT K aKTUBHBIM MeTaljaaM u
TUAPOKCUIAM METAIJIOB.
5. Hanumure ypaBHeHUs cuHTe30B 2GupoB. Kak HazbiBaeTcs nanHas peakuus? K kakomy kiaccy
OpPraHMYECKUX BEIECTB OTHOCSTCS MPOIYKThl peakiuii? Ha3oBuTe MX MO CHUCTEMATUYECKOU
HOMEHKJIaType.
6. EcTb 511 pa3HuIla B OTHOILIEHUH K OKUCIIUTENIO KUCIOT: MypaBbUHOM, YKCYCHOM, I11aBeJIEBOM U
SHTapHON?

Bonpocs! k 3amure 1a00paTopHOii padoThI
Tema: «KAMHHBI. AMH/IBI KHCJIOT

1. HazoBuTe mpaBuiia TEXHUKH 0€30MacHOCTH MpU padoTe ¢ a30TCOAEpKAIIUMU OPTaHUYEeCKUMHU
BEIIIECTBAMH.
2. IToyuemy amMmuHBI 00J1aJaI0T OCHOBHBIMU CBOWCTBaMH?
3. Hanumure ypaBHEHUS peaklMil XxapakTepHble Ui alupaTHueCKUX aMHHOB.
4. HarnmuTe ypaBHEHUS PEAKIUI XapaKTEPHBIE ISl apOMaTUYECKUX aMUHOB.
5. B yem paznnure XMMHYECKHUX CBOMCTB aMUHOB aliu(aTUYECKOro U apoMaTHIeCKOro psijia?
6. Kak pearupyroT nepBU4HbIE, BTOPUUHBIE U TPETUYHBIE AMUHBI C A30TUCTOM KUCIOTON?



7. Kakue coenuHeHNs HA3BIBAIOTCA aMUaaMu KHCiI0T? KakuMu cBOMCTBaMH OHHU 00J1a1af0T?
8. Hamumure ypaBHEHHE THIPOIU3a MOYEBHUHBI M 00Opa3oBaHue Onypera.

Bomnpocsl k 3amuTe J1a00paTOpHO padoThI
Tema: «'HAPOKCUKHCIOTHI»
1. HazoBuTe npaBmiia TeXHUKH 0€30MMaCHOCTH MIPH pabOTe C OKCUKHUCIOTaMH.
2. Kakue XxuMu4ecKkue peakliuy XapakTepHbl JAJIs1 OKCUKUCIIOT?
3. Hanumurte ypaBHEHUS peaKIuii OKCUKHUCIIOT XapaKTepHbIE JJIsl CIIUPTOBOW TPYIIIIbI.
4. Hannmmre ypaBHEHUS PEaKLUil OKCUKHUCIIOT XapaKTepHBbIE 11 KApOOKCUIIBHOM IPYIIIBI.
5. Kakue coenuHeHust Ha3pIBatOTCs (heHonokucnoramMu? Kakumu cBoiicTBaMu OHM 001a1at0T?

Bomnpocsl k 3amuTe J1a00paTOPpHO padoThI
Tema: «CBoiicTBa ’KHPOB M MbLJIA»

1. Ha3oBuTe npaBuiia TEXHUKH 0€30M1aCHOCTH MPH padoTe C JKUpaMu.

2. KakoBO OTHOIIIEHUE KUPOB K PACTBOPUTEISIM?

3. CocraBbTe ypaBHEHHE I'Mponn3a xkupa. Kak nokasars, 4yro oOpasyercst MpL10?

4. 3aueM UCHOIB3YETCS HACBIILIEHHBIN pacTBop Xjopuaa HaTpus? Kakoii Buj Mblia oOpasyercs?
5. Uro oOpasyercs mpu B3auMOJICHCTBUM MblIa ¢ cepHOW kucioTod? Hamummre ypaBHeHue
peaKLHii.

6. Uto npoucxoaut npu nodasieHun 6poMHoil Boabl? Hanummre ypaBHeHue peakuuu. Kakue
KHUCJIOTBI BXOJST B COCTAB KUPOB U MbLjia?

7. Uro obpasyercs npu A00aBICHUM PAacTBOPOB COJIEH KalblMs U CBUHIIA K PacTBOPY MbuIa?
Hanummure ypaBHeHus 00pa3oBaHUsl HEPACTBOPUMBIX COJIEH JKUPHBIX KUCIIOT U Ha30BUTE HX.

8. Uto oOpasyeTcs npu B3auMojieiicTBun Mblia ¢ cyibpatom Meau (11)? Hanummure ypaBHeHue
peakuuu.

Bonpocs! k 3amuTe 1a00paTopHOii padoThI
Tema: «YriaeBoann»

1. Ha3oBuTe mpaBmiia TEXHUKH 0€30MMacCHOCTH MPH padoTe ¢ YIiIeBOJaMH.
2. IToyeMy BO3HHKJIO Ha3BaHUE KJlacca «yriaeBobl»? Ha kakue rpynmsl oHu aensres?
3. Kakue pyHKIIMOHAJIbHBIE IPYIIIBI BXOJAT B cocTaB yrieBo1oB? Kak 3To qoka3ats?
4. CocraBbTe ypaBHeHUE 00pa30BaHus caxapara Kajublus. Uto HabarogaeTe npy B3auMOAECHCTBIM
ruapokcuaa meau (II) ¢ caxapupamu? Hanummre cOOTBETCTBYIOLIME YpaBHEHMSI PEAKIIHIA.
Mo’KHO 11 JaHHBIE peaKLUU OTHECTH K Ka4YECTBEHHBIM Ha caxapa’?
5. YTo nmpoucXouT NpHU HarpeBaHUM caxaparoB Menu? Hanumunre ypaBHEHUS peakuid. Y Kakux
pacTBOpOB U3MeHeHUH He Habmonaerca? [Touemy?
6. Y Kakux yrieBoJI0B OTCYTCTBYET MOJIOXKHUTENbHAs peakius "cepeOpsiHoro 3epkaia u nouemy?
7. Kakue w3  yINIEBOJOB  MOXKHO  Ha3BaTb  BOCCTAHABJIMBAIOIIMMH, a  KaKue
HEBOCCTAaHAaBJIUBAIOLUMU?
8. Uro obpa3yercs mpu B3aumopaelcTBUM peakTuBa CenuBaHoBa ¢ (GpyKTO30H? MOXHO 1M
JAHHYIO PEaKIUIO NCIIOJIb30BaTh KaK KaueCTBEHHYIO Ha KETO3bI?
9. Uro obOpasyercs npu nobaBieHnu Hona k kpaxmany? CocraBbTe cxeMy B3aumojeiictBus. [1o
Kakol cxeMme Tuapoiusyercs Kpaxmaia? M3MeHSIOT NMpoayKThl THIPOJM3a OKpPacKy pacTBopa
rona?
10. IlpuBeauTe CTpOEHHE LEITION03bI U COCTABBTE CXEMY TMIpOJIN3a Leoa03bl. O0nanaer mu
LIEJUTI0JI03a BOCCTaHABIMBAIOIIMMH CBOMCTBAMU?

Bonpocs! k 3amure 1a00paTopHOii padoThI
Tema: KAMHHOKHCJIOTHI U 0€JIKH»
1. Ha3oBuTe npaBmiia TEXHUKH 0€30MacCHOCTH MPH padoTe C aMUHOKHMCIOTaMU U OeJIKaMH.
2. B yem nposiBisieTcs JBOMCTBEHHOCTh XUMUYECKUX (PYHKINUNA aMUHOKUCIOT? C MOMOIIIBIO,
KaKHX PEAKLUIl MOXKHO 3TO AOKa3aTh?



3. Kakue coenrHeHus1 Ha3bIBaIOTCS Noyumnentu ibl? HoMeHkaaTypa noaunenTuios.

4. HanmmuTe ypaBHEHHE PEAKIIUH ITOTYUSHHS TPHUITCTITH/IA U3 MPEITI0KECHHBIX aMUHOKHUCIIOT.

5. Knaccuduxanms 6enkoB. Kakue 6enkn Ha3pIBalOTCS MPOCTHIMU, CIIOKHBIMH?

6. CrpoeHue OCIKOBOW MOJIEKYJIbI: IEPBHYHAS, BTOPUYHAS, TPETHYHAS M YCTBEPTHYHAS
CTpYKTypa Oemnka.

7. Ha30BUTE KaueCTBEHHBIC PEAKIIUU Ha OCITKH.

8. Uto Takoe neHatyparus oemnka?

Bonpocsl k 3amuTe J1a00paTOpHO padoThI
Tema: «CBoiicTBa 0y(epHBIX pACTBOPOB»

1. IpuBeaure mnpumepsl OydepHbix cucteM ¢ pH Oonbine uiau MeHblie 7 MPU PaBHBIX
KOHI[EHTPAIUSIX KUCIOTHI U COMPSHKEHHOTO OCHOBAHMUSI.
2. B kakom HampasieHuu usmeHutcs pH Oydepnoii cuctembr NH4CI/NH3z mpu noGasnenuu
NH4CI?

3. Kakoii u3 aByx O0ydepHbIX pacTBOPOB XapaKTEpU3yeTcss MEHbIIUM 3HaueHueM pH:

a) NaH2P04 / NaHP04 6) NH4Cl/ NHz3 - eciiu B 060uX ciIy4asix COOTHOIICHHE [KUCI0Ta] / [COJIb]
OIMHAKOBO?

4. Kak uzmenurtcs OydepHasi eMKOCTh IpH pas3BeneHnH OydepoB? M3MEHUTCS I PHU 3TOM

pH?

Bomnpocel k 3amuTe J1a00paTOpHO padoThI

Tema: «IloJjiyueHne 1 CBOICTBA KOJJIOMIHBIX PACTBOPOB»
1. Kakumu MeTogamMu MOJy4yaroT KOJUIOMIHBIE cucTteMbl? OT dYero W Ui 4ero OYHIIAoT
KOJUIOUTHBIE CHCTEMBI?
2.Yro Ttakoe ymbTpaduiabTpans M 4YeM OHa OTiIn4aercs or auanmsza? [laiite ompenenenue
MeMOpaHblI.
3. Oxapakrepu30BaTh JUOPHIEHBIC U TH(POOHBIC KOJUIOUIHBIC CHCTEMBI.
4. CtpoeHue BOMHOTO 3MEKTpUUecKoro ciosi. Ha3oBuTe BO3MOKHbBIE MPUUKMHBI BOZHUKHOBEHUS
anektpudeckoro 3apsana u JI2C nHa mexdazHoil MOBEPXHOCTH.
5. CtpoeHue MU, XUMHUYECKask (hOpMyIia MUTIEILITBI.

IIpouenypa 3ammThl J1a00PaTOPHBIX padoT

3amura 1abopaTopHbIX paboT MpoBoAUTCs yCTHO. [Ipu 3amure HE06X0IMMO OTBETHTDH Ha
TEOPETUYECKHE BOMPOCH! MO TEME JIaDOpaTOPHOU paboThl, a TAKXKE MPEACTaBUTh 0POPMIIEHHYIO
paboTy ¢ BBINOJIHEHHBIMH 3a/JaHUSIMH U BBIBOJIAMHU T10 3KCIIEPUMEHTAIbHBIM HCCIEOBAHUSM.
1. OOyuaromuiics, BBIIOJHUBLIMKM Ja0OpaTopHylO paboTy, OQOPMHUBLIMI TO HEH OTYeT,
JIOITyCKAeTCs K 3aIuTe 1a00paTOpHO paboTHlI.
2. 3ammrta 1a00paTOpPHBIX PabOT MPOBOIUTCS MO MEPE WX BBIMOJHEHUS B Yachl 3aHATHH,
OTBE/IEHHBIE Ha BBINIOJIHEHUE JJAOOPAaTOPHBIX PadoT.
3. Onpoc cryzaeHTa npenojaBaTesieM IPOBOJAUTCS B paMKaX TeMbI 1a00paTOpHOI pabOThI.
4. OOyuaromuiicsi, He 3aIIMTHBIIMN JabopaTOpHyO paboTy, MOMyCKaeTcs K Cleayromei
nabopaTopHOU paboTe.



Kputepun onenuBanns 1a00paTopHoii padoThl

Ormenka Onucanue

BBICTABJISIETCS. B Cllydae, ecid paboTa BBIMOJHEHA IOJHOCTHIO W IPABHIIBHO,
CACJIaHbI ITPABUJIBHBIC HaGHIOI[CHI/ISI 1 BBIBO/JIbI; SKCIICPUMCHT IMPOBCACH I10 IIJIaHY C
y4eTOM MpaBWJI O€30MaCHOCTH JKU3HEACATEIBHOCTH M MHpPaBWII paboOThl ¢
BCIIECTBAMH M OOOPYJIOBAaHHEM; IPOSBICHBI OPraHU3AlMOHHO- TMPAKTHUYCCKUEC
yYMEHHSI ¥ HaBBIKH (IIOICPKUBAIOTCS YHCTOTA pab0OUEro MecTa  MopsA0K Ha CTOJIE,
HSKOHOMHO HCIOJB3YIOTCS peakTuBbl). OTueT 0 pabote odopmiieH 6e3 omubdoK, 1mo
IUIaHY ¥ B COOTBETCTBHUH ¢ TpeOOBaHUAME K oopmiieHUIo oTyeta. OOyJaronuiics
Y4eTKO M 0e3 OIIMOOK OTBETHII HA BCE KOHTPOJIbHBIC BOIIPOCHI.

3a4TCHO

BBICTaBIIIETCS. B Cllydyae, €clii padoTa HE BBINOJIHEHA, y CTYAEHTa OTCYTCTBYIOT

HE IKCIIEpUMEHTAIbHbIE YMEHHUs, He O(OpMIIEH MHCbMEHHBIH OTYET O MPOBEICHHU
3ayTeHo | paboTrel. OOyuaromuics OTBETHII Ha KOHTPOJIbHBIE BOIPOCH! ¢ OLIMOKAMU MU HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHL.

Oo0pa3zen opopmiienus padoueil Terpaau no aucuunauHe Oprannyeckas u
puskoTIONTHAT XUMUSA

PABOYASA TETPA/b no nucuuniune Oprannyeckasi M pu3KoIJIOMTHAST XUMUS
cTyneHTa | kypca HanpasiieHus noarotoBku  36.05.01 Berepunapus

OTueThl KO BCEM MPOJICIIaHHBIM JIA00PaTOPHBIM paboTaM 0hOPMIIIOTCSI BMECTE (B OTHOM
TeTpaau) nocienosarenbHo. Kaxxnas maboparopHast paboTa HAYMHACTCS C €€ HOMEpa U Ha3BaHUs
U opopmiIsieTcss ¢ HOBOTO JmcTa. B oTuere mo kaxkaou JlabopaTopHOW paboTe 00s3aTeibHO
IIUIICTCA:

1. Kpartkoe Teoperndyeckoe BBelIeHHE (ONMUCHIBACTCS OOBEKT HCCICNOBAHUS H
IPUMEHSIEMbIE METO/IbI);

2. TlpakTuueckass 4acTb (HOMEp M Ha3BaHHE OIbITa; METOAMKA OIBITA CO BCEMHU €€
HN3MCHCHUAMU, €CJIU TAKOBBIC UMCIOTCA,; IMOJTYYCHHBIC PE3YIbTAThI TN Ha6J'IIOI[eHI/I$[, YpaBHCHHE
peaKIuu, ecau MPOBOUIOCH KaKoe-TnO0 B3auMo/eiicTBre). B ypaBHeHUN peakiinii HEOOXO0ANMO
Ha3bIBATh UCXOJAHBIC 1 KOHCYHBIC COCAMHCHUS. B HCKOTOPLIX CIy4dasX OIMNCBIBACTCA MCXAHHU3M.
[Tpr HEOOXOAUMOCTH B MPAKTUYECKOW YACTH 3apUCOBBIBAIOT CXEMY YCTAaHOBKH WM TIpudopa
JAHHOTO OIIBITA;

3. BeiBo1bI 0 IpoenaHHOM paboTe (aHATM3UPYIOTCS TIOTyYeHHBIE PE3yIbTaThI).



