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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

LlenssMu OCBOCHMSI TUCLMILIMHBI SBJISIETCS MPHOOpETeHne 00ydarolUMUCS TEOPETUUYECKHUX,
METOJOJIOTUYECKUX U MPAKTUYECKUX 3HAHUH, (POPMUPYIOMNX COBPEMEHHYIO XHMHUYECKYIO OCHOBY
JUI OCBOEHUS NPOQUIMPYIOUNX YY€OHBIX AUCLUILIMH U BBINOJIHEHUS OCHOBHBIX MPO(eCcCHOHaANb-
HBIX 33]a4: NPO(PUIAKTHKH U JIeYeHUs] 00JIe3HeH )KUBOTHBIX, IMOBBIIICHUS POU3BOACTBA 100pOKa-
YECTBCHHBIX NPOJYKTOB M CHIPb XUBOTHOI'O IPOMCXOXKIEHUS, OXPAHBI OKPYKAIOWIEH Cpelbl OT

3arpsAI3HEHUN U Jp.

2. MECTO JJUCHUILJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPO-

I'PAMMBbI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JMCIUTLIN-
HA OTHOCHTCS K

Craryc qUCHUTUTUHBI

O06ecneunBaroIme
(mpeArIecTBYOIINE) AUC-
[IUTUTHHBI, IPAKTUKH

ObecneunBaembie (TI0-
CJICIYIOIINE) UCIUTLIHU-
HBI, IIPAKTHKU

00s3aTeIbHON YacTu
0a30BOi1

[IkonbHBIE KypChl XUMUU, PUZUKH

3. PE3YJIBTATHI OBYYEHHS 1O JUCLHUILTHHE (MOY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHWSI KOMIETEHIININ)

«Opranunueckas ¥ QU3KOUIONAHAS XUMU, «bHomornyeckas XuMus»,
«be30racHoCTh KU3HEIEATEbHOCTH Y, «BeTepuHapHo-canuTapHast dKc-
nepTu3a» u ap.

udp n HanMeHoBaHUE
KOMITETCHIINH

WunnkaTop(bl) TOCTHXEHUsI KOMIIETEHIINH / TDTAHUpYe-
MBI€ pe3yJIbTaThl 00yUeHHS

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

(dhopmMupoBaHue
JTaHHOTO(BIX) UH-
nukatopa(oB) 10-
CTIKCHHS KOMITe-

TEHLIUH

OIIK-2. Crnocoben wuHTEp-
NPETHUPOBATh U OIICHWUBATh B
npodeccCHoHaNbHON JeaTeNb-
HOCTH BIHsAHHE Ha (usmono-
THYECKOE COCTOSIHME Opra-
HU3Ma JKHUBOTHBIX TPUPOJI-
HBIX, COLIMAILHO-
XO3SHUCTBEHHBIX, TCHETHYE-
CKUX M SKOHOMHYECKUX (hak-
TOpOB

N-1omk-

3HaTh: dKOJIOTHYECKUE (DAKTOPBI OKPYKAFOIIEH CpejIbl, HX
KJIacCH(UKAINIO U XapaKTep B3aUMOOTHOIICHUH C )KUBBI-
MH OpraHM3MaMH{; OCHOBHBIC JKOJIOTHYECKUE MOHSITHUS,
TEPMHHBI ¥ 3aKOHBI OMOIKOJIOTHH;

MEKBHJIOBbIE OTHOILICHUS JKUBOTHBIX M PACTCHUH, XHUII-
HUKAa M JKEPTBBI, MApa3sHTOB M XO35€B; JKOJIOTHYECKHUE
0COOEHHOCTH HEKOTOPBIX BHJOB MAaTOT€HHBIX MUKPOOPTa-
HU3MOB; MEXaHHU3MbI BIIMSHUS AHTPOIIOTEHHBIX M 3KOHO-
MUYECKUX (PaKTOPOB HA OPTaHU3M KHBOTHBIX.

N-2omk-2

YMeTh: UCIONb30BaTh dKOJOrHYecKHe (PakToOphl OKpyKa-
IOIel cpejibl U 3aKOHBI 3KOJIOTHU B C/X TPOW3BOJICTBE;
NPUMEHSITh TOCTHKEHHUS COBPEMEHHOW MHKPOOHOJIOTUH U
9KOJIOTHH MHUKPOOPIaHU3MOB B KMBOTHOBOJCTBE U BETE-
PUHAPHHU B LesIX NPOopHIaKTHKH HHPEKIMOHHBIX 1 HHBA-

Bce




3HOHHBIX OOJIe3HEHN U JIeUYEeHHS >KHBOTHBIX, HCIIOJIb30BaTh
METOJABl IKOJOTMYECKOr0 MOHUTOPHMHTA MHPU IKOJIOTHYE-
ckoii skcrieptuze o0bekToB AIIK m mpowmsBojacTBe c/X
MPOIYKINUU; TPOBOAUTH OLICHKY BIMSHHUS Ha OPraHu3M
JKUBOTHBIX aHTPOIIOT'CHHBIX M SKOHOMUYECKHUX (haKTOPOB.
NA-30mk-2

Branmers: mpeacTaBieHreM O BOSHHKHOBEHUH KUBBIX O-
TaHU3MOB, YPOBHSX OpPTaHU3alluU KUBOW MaTepuu, o OJia-
TOTNIPUATHBIX M HEONAarompUATHBIX (paKkTOpax, BIHSIOIIHX
Ha OpraHW3M; OCHOBOHM M3Y4YE€HHS dKOJOTHIECKOTO MO3HAa-
HUS OKPYKAIOIIEr0 MHUpPA, 3aKOHOB Pa3BUTHUS MPUPOILI U
o0IIecTBa; HaBbIKAMM HAOJIOJCHHS, CPAaBHUTEIHLHOTO
aHajgn3a, UCTOPHUYCCKOTO M IKCHEPHUMEHTAIHLHOTO MOJIEe-
JUPOBAHUS BO3MEHCTBHS aHTPOIOTCHHBIX M JKOHOMMYE-
CKUX (DaKTOPOB HAa KHUBBIC OOBEKTHI, YYBCTBOM OTBET-
CTBEHHOCTH 3a CBOIO TIpodeccuro.

OIIK-4. CnocobeH wucmosb-
30BaTh B NpOQecCHOHATBEHON
JEeSITeIbHOCTH METOJIBI pelle-
HUS 3a7ad C NPUMEHEHHEM
COBpEeMEHHOro  000py/IoBa-
HUS TIpU pa3paboOTKe HOBBIX
TEXHOJIOTHH M HCIIOJIb30BATh

COBpEMEHHYI0  Tpodeccro-
HaJIbHYI0O METOIOJIOTHIO JUIs
NpOBENEHUS  JKCIEPUMCEH-

TQIBHBIX HCCIENOBAaHUH U
MHTEPIpEeTaluy UX pe3yJibTa-
TOB

NO-1omk-4

3HaTh: TEXHUYECKHE BO3MOKHOCTH COBPEMEHHOT'O CIIELH-
ANM3UPOBAHHOTO 00OPYIOBaHUS, METO/ABI PELICHUS 3a/1a4
po(heCCHOHATIBHOM IeATEIIEHOCTH.

NJ-2ork-4

YMeTh: MPUMEHSATh COBPEMEHHBIE TEXHOJIOTHH M METOJBI
WCCIIeIOBaHNN B TIPO(ECCHOHANBHON NeATEeNbHOCTH, WH-
TEePIPETHUPOBATH MTOTyIECHHBIE PE3YIbTATHI.

WJ-3ork-4

Brnagers: HaBeiKamMu pabOTHI CO CIENUATH3HPOBAHHBIM
o0opynOBaHMEM JUIS pealu3aliy I[MOCTABICHHBIX 3a/1a4
MpH TPOBEIEHUN HCCIEAOBAaHUN U pa3paboOTKe HOBBIX
TEXHOJIOTHA.

Bce

4. CTPYKTYPA ¥ COAEPKAHUE JUCHUILIMHBI (MOIYJIS)

4.1. Conep:xaHue TMCUMILINHBI (MOTYJIs1)

4.1.1. Ounasn ghopma:
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1 (OcHOBHBIE 3aKOHBI U IOHATHS XuMuH Ortpene- 2 2 4 KILY
leHue XUMHH, KaK HayKu. XUMHYECKHI Xapak- O,
Tep Ononornyeckux 3akoHoB. OCHOBHBIE IOHS- T.9
THUsI: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3zoB, Unciao ABoraapo.
OKBUB&JICHT. MoJsipHas Macca SKBHUBAJICHTA.
3akoH SKBHBaJIeHTOB. [IposiBIEeHNE B KMBOM Op-
raHu3Me.
2 BuytpeHHss sHeprus. OHTalbnusA. JDHTpomHs, 2 1 4 [KJI,
CBoOonHas sHeprus. PakTopbl, ONPEaeIIONINe YO.
HAITPABJICHUS] XUMUYECKHUX pEaKklni. 6]




3 (CKOpOCTb XUMHUECKUX peaKIil. 3aKOH Aei- YO,K
ctBUs Macc. KoHcTanTa ckopoctu. DakTophl, ,
BIUSIOIINE HA CKOPOCTh. BinsHue TemMnepaTypbl KJL.T.
HA CKOPOCTb OMOJIOTHUECKHX MpoLeccoB. PoTo- €]
xuMudeckue peakiuu. Karanuz. @epMeHTHI.

4 [Xumudeckoe paBHOBecHe. KoHcTaHTa paBHOBE- L,YO.
cusi. CMellleHHe XUMHUYECKOTO paBHOBECHS. €]
[Tpunnun Jle-Illarense.

5 |Hducnepcubie cuctemsl. [ToHATHE O KOJITOUAHBIX YO
M NICTUHHBIX pacTBopaX. CombBathl. [ mapaTsl. KP. D
CriocoObl BhIpayKEHHsI KOHLIEHTPAIUH PACTBOPOB.

6 [KonnuraTuBHbIE cBOKCTBA. 3aKoHBI Payms. Oc- YO,
Moc. Ocmotrdeckoe aasnenue. Typrop. [lmaz- T,3
MoJu3. Pollb BOJHBIX pacTBOPOB B OHOIOTHYE-
ckux cuctemax. CBOHCTBa pacTBOPOB JIEKTPO-

MUTOB. Teopus ANEKTPOIIUTUUECKOHN JUCCOIHA-
mmu. Poib ruspaTanuy MOHOB B OMOJIOTHIECKIX
cucreMax. CHIIbHBIC U cTa0ble 3JCKTPOIHTHL.
Peakiiuyt HOHHOTO OOMeHa

7 [Iporonutruyeckoe paBHOBecHE B BoJe. Bomo- K,
POIHBIN noKa3arens. Biusaue pH - cpensl u T,YO
MOHHOW CHJIBI pACTBOPa Ha OMOXUMHYECKHE .0
rpouecchl. 'naponus conel. I'uaponutuueckue
[TPOIIECCHI B )KMBOM OpPTraHU3MeE.

8 (CtpoeHue aToMa. DIEKTPOHHOE 00J1aK0. Xapak- YO,
TEePUCTUKA IHEPTE€TUIECKOTO COCTOSIHUS AJIEK- KJI, O
TpOHA KBAHTOBBIMH yuciamMu. [[puHIAIIE 3a1mo-

HEHUS. DIIEKTPOHHBIE U SJIEKTPOHHO-
rpadudeckue GopMyJsIbl ATOMOB.

9 [lepuonnueckuii 3axoH /. 1. Menneneena. KJI,
CBOICTBa aTOMOB DIIEMEHTOB (pajyc, SHEPTHUs T,
MOHM3ALNH, SJHEPTHS CPOJACTBA K AJIEKTPOHY, )
PIEKTPOOTPHUIIATEILHOCTH ).

10 [Ipupona xumMuyeckoi cBs3u. MeToa BaIEHTHBIX VO, T
CBsi3el. | ' mOpuan3aIist aTOMHBIX OpOUTATIEH. .0
Monnas cBs3b. KoBanenTHas cBs3b. Bogopoanas
cBs3b. bronornyeckoe 3HaueHNE M POJIb BOJIO-

OJTHOM CBS3H.

11 |OxucanTenbHO-BOCCTAHOBUTEIBHBIE peakIiuy KJI. O
BaxHelIne  OKHCIUTEIH, BOCCTAHOBHTEIIH.
OKUCITUTETHHO-BOCCTAHOBUTEIbHBIH SKBHBa-
iieHT. OKHUCINTENBHO-BOCCTAHOBUTENIFHBIE PEaK-

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

12 |OKUCINTENBHO-BOCCTAHOBUTEIIEHOE PABHOBECHE. KJLT.
OKUCITUTENHHO-BOCCTAHOBUTEIIbHBIE TOTECHIINA- E)

UTBI

13 KommiekcHele coequHeHusi KoopauHanuoHHas
reopust Bepuepa. OnpeneneHue NOHITHIA: KOM-

MJIEKCHBIE COeMHEHNS, [IEHTPAIBHBIN aToM, JU-
raHJbl, KOOPAWUHALMOHHOE YHUCJIO, BHYTPEHHSS, KJI,
BHewHss cdepa. buonmormueckas ponbp KoM- YO.
[IEKCHBIX COCIMHEHWH. ['eMOrinobuH u XJIopo- €]
(bum KaKk KoMIUIEKCHBIE coenuHeHHus. OcobeH-
HOCTH IPUCOEIUHEHHS KUCIOPOAA K UOHY JKelle-
3a B TeMOIJIOOHHE.

14 |Bydepubie pactBopbl [IpoTonmuTuueckoe paBHO- YO,




Becue B Oy¢epHpix cuctemax. Pacuer pH B Oy- BJIP.
(depHbIX pacTBopax. bydepHas emxocTs. broio- 6]
ruyecKast posib OyQepHBIX CHCTEM.

15 Xumus S -,P-, d- sneMeHTOB (KaueCTBEHHBIH
aHan3) , OMOJIOTHYecKoe 3HAYCHNEe, XUMHUIECKUe 2 ) 6 BJIP,
CBOHCTBA. YO P.

€]

16 [[IpenMeT u 3a7auu aHATUTUYECKON XuUMHUH. Pomp| 2 BIIP
M 3HaueHHe €€ B CeIbCKOM Xxo3siicTBe. CoBpe- > 6 O 1;
MEeHHBIE TPeOOBaHHS K CEIbCKO-XO035MCTBEHHOMY] 5 '
aHanmu3y. TUTpUMeETpUUYECKHE METOBI.

BCcero 36 |18 18 | 72
4.1.2. 3aounan ghopma:
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1 |OcHOBHBIE 3aKOHBI U MTOHATUSA XUMHUU Omnpese- 8 YO,
leHue XUMHH, KaK HayKu. XMMHYECKUHI Xapak- KP,
Tep OMOJIOTHYecKrX 3aKOHOB. OCHOBHBIE TIOHS- K, 2
THUSI: MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM
ra3zoB, Uuciao ABoraapo.

OKBUBAJICHT. MousipHasi Macca 5SKBHUBAJICHTA.
3aKkoH OSKBHBAIECHTOB. lIposiBIEeHHWE B XUBOM
OpraHu3Me.

2 [BHyTpeHHsS dHEprus. OHTAIbNUA. DHTPOIHMIL. 8 YO,
CBoOoHas sHeprusi. GakTophl, OMpeAeINIoNIre KP,
HaIpaBJICHUSI XMMUYECKUX PEAKLINAM. K, D

3 |CKOpOCTh XUMHUUYECKHUX PEAKIUil. 3aKOH Aeii- VO,
cTBUs Macc. KorcranTta ckopoct. PakTopsl, ] KP,
BJIMSOIINE Ha CKOPOCTh. DOTOXUMHUYECKUE pe- K, 2
axuuu. Katanus. @®epMeHTHL.

4 [Xummdaeckoe paBHOBecue. KoHcTaHTa paBHOBE- L YO,
cust. CMeleHne XHMIIeCKOTO0 PaBHOBECHS. 8 [P,
[Tpunnun Jle-Illarense. K, D

5 HucnepcHble cuctemsl. [lonsaTue o komwmouansix | 1 2 8 VO
M UICTUHHBIX pacTBopax. ConbBatel. ['uapatsl. BJIP
Crioco0bl BhIpa)KEHHUsI KOHIIEHTPAITMH PACTBOPOB. KP. D

6 [KomnuraTBHBIE CBOMCTBA PACTBOPOB HEAJIEK- 1 1 2 8 VO,
TpoauTOB. 3akoHbI Payms. Ocmoc. OcmoTnye- KP,
ckoe nasienue. Typrop. [Tnazmonus. Pons Boa- K, D
HBIX PACTBOPOB B OMOJIOTMYECKUX CHCTEMAaX.

CBOICTBa pacTBOPOB IEKTPOJIUTOB. Teopus
PIEKTPOIMTHYECKOM quccoruanuu. Poms ruapa-
AN HOHOB B OMOJIOTHYECKUX CHCTEMaX.
CunbHBIC U c1a0ble 3IeKTPoNInThl. Peakiun
MOHHOTO 00OMEHa
7 [[Iporonutuyeckoe paBHOBecHE B Boje. Bojo- 1 1 2 8 K,
OJIHBIN NoKa3aTens. Biusguue pH - cpenpl n BJIP




MOHHOW CHJIBI pACTBOpa Ha OMOXUMHYECKHE T,YO
npouecchl. ' uaponus coneit. I'uaponurudeckue KD
[IpOLIECCHI B )KNBOM OpPraHU3Me.

8 (CtpoeHue aToma. DIEKTPOHHOE 00J1aK0. Xapak- 8 YO,
TEPUCTUKA YHEPIE€TUUECKOTO COCTOSHHUS IICK- KP,
TpOHA KBAaHTOBBIMU unciaaMu. [IpUHIUIIBI 3a1101- K, D
HEHUS. DNEKTPOHHBIE U JIEKTPOHHO-
rpaduueckue GopMysbl AaTOMOB.

9 [[Mepmomnueckwmii 3axoH /. 1. Menneneena. 8 YO,
CBOICTBa aTOMOB DIIEMEHTOB (payc, SHEPTUS KP,
MOHM3ALMH, SHEPTUS CPOACTBA K AIIEKTPOHY, K, D
PIECKTPOOTPHUIATEITEHOCTD ).

10 [[Ipupoaa XxuMHUIECKOH CBS3H. MeTOa BaIEHTHBIX 8 YO,
cBsizeil. [ mOpuan3anust aTOMHBIX OpOUTalei. KP,
Monnas cBsa3b. KoBanentHas cBs3b. Bonoponnas K, D
cBs13b. brosiornueckoe 3Hau€HUE U POJIb BOJO-

OJTHOM CBSA3H.

11 |OxucaInTenLHO-BOCCTAHOBUTEIBHBIE peakmun| 1 1 2 8 VO,
BaxHelie  OKUCIUTEIH, BOCCTAHOBHUTEIIU. BJIP
OKUCIINTEIIFHO-BOCCTAHOBHUTEILHBIHN SKBHBa- KP,
nent. OKHUCIUTENbHO-BOCCTAHOBUTENIBHbIE pPeaK- K, D
UK B )KUBOM opraHu3me. [loHsaTHe 0 OMOXHUMU-

MECKHX PEIOKCHCTEMAX.

12 |OKHCIUTENBHO-BOCCTAHOBUTEIBHOE PABHOBECHE. 8 YO,
OKHCIUTETHHO-BOCCTAHOBUTENBHBIE TOTEHIINA- KP,
UTBI. K, D

13 KommekcHele coenuHeHus: KoopauHanumoHHas
reopust Bepuepa. OnpeneneHue NOHITHI: KOM-

MJIEKCHbIE COeUHEHUS, LIEHTPAIbHBIN aToM, Ju-

raHAbl, KOOPIWHALUWOHHOE YHWCJIO, BHYTPEHHSIS, VO,
BHEITHsS cdepa. buomormdeckas poilb KOM- 8 [KP,

IJICKCHBIX COCIUHEHUH. ['eMOroOuH U XJIOpO- K, D
(W1 KaKk KOMIUIEKCHbIe coeauHeHus. OcoOeH-

HOCTH MIPUCOCAMHEHHS KUCIOPOJa K HOHY XKeJle-

3a B TeMOIJIO0HHE.

14 |Bydepubie pactBopbl [IpoTonuTudeckoe paBHO- YO,
Becue B OydepHbix cuctemax. Pacuer pH B Oy- 1 1 6 BJIP.
(bepuBIX pacTBOpax. bydepHas emxocts. broio- KP,
rudecKast posib OyQepHbIX CHCTEM. K, D

15 Xumus S -,P-, d- snmemeHToB (KauecTBeHHBIH 1
aHaM3) , OMOJIOTMYECKOe 3HAUCHNE, XMMHIECKHUC > 6 BJIP,
CBOICTBA. YO

K.D

16 [IpenMer u 3aauv aHATUTUISCKOW XUMUH. PoIp) BJIP
1 3HaueHue €€ B celbCcKoM Xxo3siicTBe. CoBpe- > 6 VO ’
MEHHbIE TPEOOBaHUS K CEIbCKO-XO3SICTBEHHOMY| K. D
aHanu3y. TUTpUMETpUUECKUE METOIBIL. )
BCEro 4 12 1122

4.1.3 Ouno-3aounasa popma:
e Buner yaeOHbIX 3aHS- = IIpuMeHsieMble aKTHB-
i Tembl 3aHATHI THH U TPYJOEMKOCTb, é £ | HBIC M MHTEPAKTHUBHbIC

gac.
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1 |OcHOBHBIE 3aKOHBI U TOHATUSA XUMUU Omnpene- 8 YO,
leHue XUMHH, KaK HayKu. XUMHYECKHUI Xapak- KP,
Tep Ononornyeckux 3akoHoB. OCHOBHBIE IOHSI- K, D
THUsI: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3zoB, Unciao ABoraapo.

OKBHUBaJIEHT. MoJspHas Macca JKBUBAJICHTA.
3akoH SKBHMBaJIEHTOB. llposiBIeHHE B XUBOM
OpTraHu3Me.

2 BuyTpeHHsS SHEprusi. OHTAIBINUA. DHTPOIIHAL. 8 YO,
CBoOoHas sHeprusi. DakTophl, ONPEACIAIONIHE KP,
HaIIpaBJIEHUS] XUMUYECKHUX pEeaKklnil. K, O

3 |CKOpOCTh XUMHUYECKHX peakluii. 3aKoH Jeil- YO,
ctBusa Macc. KoncranTa ckopoctu. dakTopsl, ] KP,
BJIUSAOIINE Ha CKOPOCTh. DOTOXUMHUYECKUE pe- K, 2
aximn. Katanus. @epMeHTHL.

4 [Xummndeckoe paBHOBecue. KoHcTanTa paBHOBe- , YO,
cusl. CMeleHne XUMUYECKOTO PABHOBECHS. 8 [KP,
[Tpunmun Jle-IllaTense. K, D

5 Jlucnepcusie cuctemsl. [lorsTre o Kommouauex | 1 2 8 [YO
1 MICTUHHBIX pacTBopax. ConbBathl. ['uapaThl. BJIP
Cr1oco0b!I BEIpa)KEHUS KOHIICHTPAITMH PACTBOPOB. KP. D

6 [KomnuraTUBHBIE CBOMCTBA pAaCTBOPOB HEAJIEK- 1 1 2 8 YO,
TpoJuTOB. 3akoHbI Paymnsa. Ocmoc. OcMoTHue- KP,
ckoe aasnenue. Typrop. Ilnasmonus. Pons Box- K, 2
HBIX PACTBOPOB B OMOJIOTMYECKUX CHCTEMAaX.

CBoIiCTBa pacTBOPOB IEKTPOJIUTOB. Teopus
PIEKTPOIMTHYECKOM auccoruanyuu. Poms ruapa-
TallMd HOHOB B OMOJIOTMYECKUX CUCTEMAX.
CuibHBIC U Ci1a0ble AIeKTPONINTHI. Peakiiun
MOHHOTO O0OMEHa

7 [Iporonutruyeckoe paBHOBecHE B BoJe. Bomo- 1 1 2 8 IK,
[POIHBIN NoKa3aTens. Bnusaue pH - cpenst u BJIP
MOHHOM CHJIBI PacTBOpa Ha GMOXUMHUYECKHE T,YO
rporecchl. ['uaponu3 coneit. ' uaponutnaeckue KD
[IPOLIECCHI B )KUBOM OpPTraHU3ME.

8 |Ctpoenue aToma. DneKTpoHHOE 00J1aK0. Xapak- 8 VO,
TEePUCTUKA IHEPTETUIECKOTO COCTOSIHUS AJIEK- KP,
TPOHA KBAaHTOBBIMU unciamu. [IpuHIune! 3anos- K, 2
HEHHS. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GopMyJsIbl ATOMOB.

9 [epnonnueckwuii 3axon J[. 1. Menzneneesa. 8 YO,
CBoiicTBa aTOMOB 3JIEMEHTOB (Pagnyc, SHEPTUs KP,
MOHM3ALNH, SJHEPTUS CPOACTBA K AJIEKTPOHY, K, D
PIEKTPOOTPHIIATEILHOCTD ).

10 [[Ipupoma xuMmIUeCKOH cBA3H. MeTo ] BaJIeHTHBIX 8 YO,
cBsizeil. [ mOpuanzanust aTOMHBIX opOUTalei. KP,
Monnas cBsa3b. KoBanenTtHas cBsizb. BogopoaHas K, D
cBs3b. bronornyeckoe 3HaUeHNE M POITH BOJIO-

OJIHOM CBA3H.
11 |OKMCIUTEIBHO-BOCCTAHOBUTEIIHLHBIE peakuuu| 1 1 2 8 YO,




Baxuelie  OKHCIUTENIH, BOCCTAHOBUTEIH. BJIP
OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIHN DKBHBa- KP,
neHT. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEaK- K, 2
MU B XUBOM opranmu3me. [loHsTre 0 OMOXUMHU-

MECKUX PEIOKCUCTEMAX.

12 |OKHCIUTETHFHO-BOCCTAHOBUTEIIEHOE PABHOBECHE. 8 YO,
OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC MIOTCHIINA- KP,
UTEI. K, O

13 KommiekcHble coemuHeHHsT KoopauHarmoHHas
reopust Bepuepa. OnpenencHre TOHITHIA: KOM-

[JICKCHBIC COCIUHCHHUS, [ICHTPAIBHBIN aToM, JU-

TaHIbl, KOOPAWHAIIMOHHOE YHCIIO, BHYTpPEHHSS, YO,
BHEIIHAS cdepa. buoiormdeckas poiab KOM- 8 [KP,
IICKCHBIX COCIUHEHUWIA. ['eMOrIoOuH U XJIOpo- K, 2
(W1 KaKk KOMIUIEKCHbIE coeauHeHus. OcoOeH-

HOCTH TIPUCOEIWHEHHS KHUCIOPOAa K MOHY JKelle-

3a B reMoryioOuHe.

14 |Bydepubie pactBopbl IIpoTonuruueckoe paBHO- YO,
Becue B Oy¢epHbix cuctemax. Pacuer pH B Oy- 1 6 BJIP.
(heprBIX pacTBOpax. bydepHas emxocts. broio- KP,
rrdecKast posib OyQepHBIX CHCTEM. K, 9

15 Xumus S -,P-, d- sneMeHTOB (KaueCTBCHHBIH
aHaIN3) , OMOJIOTHMYeCKOe 3HAUYCHNE, XHMHIECKHUC ) 6 BJIP,
CBOMCTBA. YO

K. D

16 [IpenMer u 3aauu aHATUTHYECKOW XUMUH. Pop) BJIP
1 3HaueHue e€ B celbCKOM Xxo3sicTBe. CoBpe- 5 6 O ’
MEHHBIE TPeOOBAHHS K CEIIbCKO-XO035MCTBEHHOMY] KD
aHanu3y. TUTpUMETpUUECKUE METOIBIL. )
BCETO 4 12 | 122

4.2. Pacnpesnesnenue 4acoB AMCHUILIMHBI (MOAYJIs1) IO BUAAM padoThl M (popMa KOHTPOISA™

4.2.1. Ounasn gpopma:

. 1 xypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
B sansrrii lcem.|2ceM. |3 ceM. |4 cem.|Scem. |6ceM. |7 cem. |8 cem. |9 cem. |10 cem.
Jlexmun 36
JlaboparopHbie 18
[IpakTuueckue 18
Hroro koHTaKTHOW padoTel | 72
CamocrosrenpHas  pabota
72
+KOHTPOJIb
Popma KOHTPOJIS €)
4.2.2. 3aounasn gpopma:
Bun 3ansThit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kype 6 Kypc
Jlexmun 6
JlaboparopHbie 12
IIpakTHueckue 4
HToro KOHTaKTHOH pabOTHI 22
CamocrosTenpHast paborta 122
Popma KOHTPOJIS E)




5. OPTAHM3ALIMA U YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE (MOAYJIIO)

5.1. Conep:xanne caMOCTOSITEJIbHOM Pa0dOThHI 10 JUCHHUILTIMHE (MOIYJIIO)
— Tembl HHAUBUAYAJIbHBIX 32JaHUN:

Crpoenue aToma

XuMH4ecKas CBSI3b

I'mpponns conen

Peakmiui nonHoro oomMena

OKHCITUTEIIHO-BOCCTAHOBUTEILHBIC PEAKITUI

KomnekcHbie coeTuHEHUs

PacTBopbI, KOHLIEHTpALUU

3akonsl Payns u Baat-T'odda

buorenHble 371€MEeHTbI

CnocoObl TUTPOBAHUS
OU3NKO-XUMHUYECKUE METObI aHAIIN3a

— Tembl, BBIHOCMMbIE HA CAMOCTOATEILHYIO IPOPAOOTKY:

@DaKkTOp PKBUBAJIEHTHOCTH, MOJISIPHAsA Macca SKBUBAJICHTA, 3aKOHBI XUMUU

XuMHyeckasi TEpMOJIMHAMUKa

Xumnueckass kuHetuka. Katanu3. @epMeHTbl Kak KaTaiau3aTopbl OMOXMMHUYECKHX

npoueccoB. OCHOBHbIE MOHATUS U OOILIME MPUHLMIBI KaTaau3a. ' OMOreHHbI Kara-

3. OepMEeHTaTUBHBIN KaTalu3.

KoopauHanvoHHble COEIMHEHUS

Kucnoraocts u 6ydepHocTs pacTBOpoB. buosnoruueckas poib OypepHbIX cucTeEM

Kaxymiasicst crenens nucconuanui. AKTUBHOCTb, K03 duimenT aktuBHOCTH. VloHHAs

CHUJIa pacTBOpA.

[TpuunHbl 06pazoBaHus pacTBOpoB. OU3NUECKHE U XUMHUUECKHUE CUIIbl 00yCIIaBiInBa-

forre oopazoanue pactBopoB. ConbBaTanus u ruaparanus. Gusuko-xumMudeckas

Teopusi oOpa3zoBanus pactsopoB J[.M.Menneneena

CrniocoObI BbIpayKe€HUSI KOHIIEHTPAILUU pacTBOPOB

ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBPEMEHHOE MPEACTABIECHUE O CTPOEHUH aTOMa C

TOYKH 3PEHUSI KBAHTOBOM TEOPHUH.

XnMHYeCKas CBA3b

Xumus S- 3JIeMEHTOB: BOJIOPOJI, 371eMeHTHI [A-, IIA- moarpymier o0mue cBOMCTBA.

Xumus P-anementos. IIIA-, IVA-, VA- noarpynmns! obuiue cBoiictBa. Xumus d—

aneMeHToB. O01IMe CBOMCTBA M OCOOEHHOCTH MEPEXOIHBIX METAIIOB
HMHcTpyMEHTaIbHBIE METOAB! aHanu3a. MeToapl 2JIEKTPOXUMHUYECKOTO, CIIEKTpajb-

Horo, (otoMeTrpuyeckoro aHanuza. CrieKTpooToMeTpHsi U KOJOPUMETpUsi, UX 0CO-

OEHHOCTH

TutpumeTpuuecKuit aHanus. KucnorHo-ocHOBHOE 51 OKHUCIIUTEIIBHO-

BOCCTAaHOBUTEJIBHOE TUTPOBAHHUE.

KauecTBeHHBIN aHAIIN3

B TeueHue cemecTpa CTyZeHTaM PEKOMEH]IyeTCsl BHIOpAaTh U3 MPEJIaraéMoro Clrucka TeMbI 3cce
u pedepaToB HanbOosiee HHTEPECHBIE JIsl HUX. B COOTBETCTBHM C KaJ€HJAapHO - TEMATUYECKUM ILjIa-
HOM OCBOEHMSI JTUCIMIUIMHBI 110 BBIOPAaHHON TeMe MOJATrOTOBUTH KPAaTKOE COOOIIEHHE VISl OJHO-



TPYIIIHUKOB C Mpe3eHTanuei. B mpolecce NOArOTOBKY K BBICTYIUICHUIO U 3aHATHIO MPENO/IaBaTeNb
KOHCYJBTUPYET CTYICHTa, IOMOTaeT 00Jiee MOJIHO, TOCTYITHO U UHTEPECHO PACKPHITh TEMY.

- Ipyroe

CIIMCOK TEM PE®EPATOB
1. Tepmoxumus.
. DepMmeHTaTUBHBIN KaTalu3
XuMusi OMOTeHHBIX AJIEMEHTOB
KecTkocTh BOJBI
OcMmoc B )XMBOM MPUPOJIE.
KomrmnekcHple coelMHEHU B )KUBOW MIPUPOAE

SNk W

Criucok TeM pedepaToB €XEeroJHo OOHOBISIETCS, B JAONMOJHEHHWE Hauboyiee aKTUBHBIC U JH000-
3HATENIbHBIC CTYICHTHl MOTYT IPEUIOKHTh CBOM TEMBI IO MPEIBAPUTEIBHOMY COIJIACOBAHHIO C
npenoaaBaTeyicM U KaJICHAAPHO — TCMATHYCCKUM IIJIAHOM OCBOCHUS JUCHUITINHBI.

5.2. KonTpoab caMocTOATeIbHOM padoThI
OreHka pe3yJbTaToOB CaMOCTOSITEIbHON pabOoThl OPraHU3yeTCsl CIelyIoIuM 00pa3oM:

- mpopaboTka y4eOHOro Marepuana (1o KOHCIEKTaM, Y4eOHOH W HAy4YHOH JHTEparype, dIeK-
TPOHHBIX YUEOHBIX PECYPCOB);

- U3yYEHHUE TeM TEOPETHUECKOTO Kypca, 3aIJIAaHMPOBAHHBIX JIUIsI CAMOCTOSATEIIBHOTO OCBOCHUS;

- HamKcaHue peepaToB U BHICTYIUIEHUS C JOKJIQJaMHU HA IPAKTUYECKUX 3aHATHUSX.

- TECTOBBIE OIIPOCHI (ITPOMEKYTOUHBIE)

- BBIIIOJIHEHHE KOHTPOJIbHBIX PA0OT, YCTHBIE OIPOCHI, KOJNIOKBUYMBI,

- 3alUTa OTYETOB 1O J1a00paTOPHBIM padboTam.

- BBICTYIIJICHHE U 3a1uTa pedepara

- cJlaya dK3aMeHa.

5.3. YueOHO-MeTOAUYECKOE 0OOecTieueHHe CAaMOCTOATEIbLHOH padoThl

[Tpy BBIOJIHEHUU CAaMOCTOSATENILHONW paboOThl PEKOMEHIYeTCsl HCIOIb30BaTh OCHOBHYIO U J10-
MOJIHUTENIBHYIO JINTEPATYPY, METOJUYECKHE yKa3aHUs U pa3paboTKu Kadeapsl, ykazaHHble B 11.60.1.
—6.6.

Jl1s BBITIOJIHEHUSI CTYJIEHTaMH CaMOCTOSITEIbHOM paboThl HE MPEAYCMOTPEHO METOAMYECKUX
pekoMeHaanui U ykasanuil. Ha mabopaTopHO — MpakTUYECKUX 3aHATUAX CTYJIEHTHI MOJy4YaroT UH-
JAUBUAYAJIbHBIC 3aIaHUA U BBIIIOJIHAIOT UX K CIICAYIOIICMY 3aHATUIO:

B cooTBeTcTBUM € KaJeHIApHO - TEMATHUECKUM IIJIAHOM OCBOEHUS AUCIUIUIMHBI IO BEIOpaHHON
TeMe TOATOTOBUTH KpaTKoe COOOIIEHHE C Tpe3eHTalueH

6. YYEBHO-METOJMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE JIMCIIU-
MJIMHBI (MOYJIST)

6.1. OcHoBHas y4yeOHas TUTEPaTypPa, HEOOXOAUMAsA NJIsl OCBOCHHMS JHCIUIIIHHBI (MOXYJIsT)

1) I'.Il. Xomuenko , N.K. [lutoBuu. Heoprannueckas xumus. M.: Beicias mkona, 2013. 464
c.(50)

2) J.K. Kuszes, C.H. Cmapeirusa. Heoprannueckas xumusi. M.: [Ipoda, 2005. 591¢.(94)

3) Kypc ananutuueckoit xumun: yueOHuK ais ctya. By3oB / LK. LlutoBuu. — 10-e uzn. crep. —
CIIO.: JIanb, 2009 — 496 c.(194)

4) Heopranuueckas Xxumusi. buorennsie 1 aOMOTeHHBIE JIEMEHTHI: yued. mocoOue JuIst CTy/I.
By30B / mox pen. B.B.Eroposa. — CII6.: JIaas,2009 — 320 c.(20)

5) Teopernueckue OCHOBBI HEOpraHmdeckoil xumuu. KpaTkuii Kypc [Uis CTyAEHTOB
CEebCKOX035MCTBEHHBIX By30B: yueOHUK /B.B. Eropos. — CII6.: JIans, 2005(207)



6.2. lonmonHuTebHAsI YUeOHasi JIMTepaTypa, HeoOXoAuMasi AJ1sl OCBOCHHMS JMCHMILIMHBI (MO-
JUyJist)
1) B.B.Bonbxun. O6mas xumusi. OcaoBHo Kypc. CII06.: Jlanb. 2008. 464 ¢.(20)
2) Eropos B.B. Teopernyeckue ocHOBBI Heopranudeckoir xumuu. M.: Jlans. 2008. 192 ¢.(207)
3) Kycakuna, H.A. Ananutnyeckas XuMusi 1 (U3UKO-XUMHUECKUE METOABI aHAIN3a. [DJeK-
tporHbd pecypc] / H.A. Kycakuna, T.!. bokosa, I'.Il. FOcynoBa. — DnekTpoH. gaH. —
HoBocubupck  :  HI'AY, 2010. — 118 ¢ —  Pexum  pgocryna:
http://e.lanbook.com/book/4555 — 3arun. ¢ skpaHa.
4) Eropos, B.B. Teopernueckue ocHOBbI HeOpranuuecko xumuu. Kpatkuit kypc st cTyaeH-

TOB CEIIbCKOXO3SMCTBEHHBIX BY30B. [DIEKTpOHHBIA pecypc| — OmektpoH. naH. — CIIO6. :
Jlanb, 2017. — 192 ¢. — Pexum gocrtyma: http://e.lanbook.com/book/91304 — 3arx. ¢
JKpaHa.

5) bapkosckuii, E.B. OcHOBbI XUMHUN OMOTEHHBIX AJIEMEHTOB. [DneKTpoHHBINA pecypc]| / E.B.
bapxosckuii, C.B. TkaueB. — DneKkTpoH. AaH. — MuHck : "Bpimsimas mkosna", 2011, —

192 ¢. — Pexxum noctymna: http://e.lanbook.com/book/65488 — 3arit. ¢ skpaHa.

6.3. Pecypcnl cetu «AHTEpHET», HEOOX0AMMBbIE 1151 OCBOECHHUS AUCHUILITHHBI (MOYJIS1)
1)Hayunas snektponnas 6ubnuoreka e-library.ru / http://e-library.ru.

2)EquHOe OKHO J0CTyma K 0Opa3oBaTelbHBIM pecypcaM. OIeKTpoHHas OuOimoreka /

http://window.edu.ru

6.4. MeToanueckue yKka3aHus 1Jis1 00y4ar0IMXcs M0 OCBOCHUIO M CUUILTUHBI (MOTYJIf)

1) Haymosa UK., lllytoBa T.A., [llanoBanosa T.A. NonHoe mpousBenenue Boabl. Bomopo-
HbII nokazarens. MiBanoBo: MBanosckas I'CXA. 2005 Meroauueckoe nocodue

2) Haymosa M.K., IllyroBa T.A., IlanoBanoBa T.A. Crpoenue atoma. XUMHUYECKas CBS3b.
NBanosckas 'CXA. um. akanemuka [I.K. bensera, 2008 Meroanueckoe nmocooue

3) Haymosa U.K., [llanoBanoBa T.A., Ky3smuna T.A. PactBopsl anektponutoB MBanoBckas
I'CXA. um. akanemuka J[.K. bensesa, 2014 r. Yuebnoe mocodue

4) Haymosa M.K., IllamoBanoBa T.A. Kiaccel Heopranmdeckux coeauHeHuil BaHoBckas
I'CXA. um. akanemuka J[.K. bensera, 2015 r. Yuebnoe mocobue

5) MW.K. Haymona, T.A. IllanoBanoBa. JIabopaTopHO — mpakTHYeCKUe pabOThl MO aHAIUTHYE-
ckoi xumuu. KonumdecTBeHHBIM aHamu3: yueOHO-MeToJ. mocodue /coct. — MBanoBo: UTI'-
CXA. 2010 -52c¢.

6) Haymoma UK., lllyroBa T.A., lenbuoa JI.H., [IlanmoBanoBa T.A. AHanuTH4eckas XUMHs.
MeToanl Ka4eCTBEHHOIO M KOIMUeCTBeHHOro aHanu3a. Meanoso: UI'CXA, 2008. YuebHoe
nocobue.

7) HaymoBa UK., Cy66oTtkuna M.H. OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakiuu. IBaHOB-
ckas 'CXA. um. akamemuka J[.K. bensea, 2015 r. Yaebnoe mocobue

8) Haymoma U.K., IllamoBanoBa T.A. buorenusie snemeHThl. KauecTBeHHOE ompeeneHue.
NBanosckas 'CXA. um. akagemuka JI.K. bemsiea, 2016 r. YueOHO-MeTOq TOCOOHE

9) Haymona N.K., Cy66otkuna M.H., lllanoBanosa T.A. ®u3uko-XxuMU4ecKue CBOWMCTBA pac-
TBOpOB. VBanoBO: MBanoBckas ['CXA. um. akanemuka /[.K. bensena, 2018. Yue6Hoe no-
cobue

6.5. UndopmannoHHble CIPAaBOYHbIE CHCTEMbI, HCIOJIb3yeMble IS OCBOCHHMS JAUCHUILIUHBI
(MoxyJis1) (MpU HEOOXOIUMOCTH)

1) Hayunas snextponHas 6ubnuoteka http://e-library.ru

2) OBbC m3parenscrBa «JIAHB» www.e.lanbook.com

6.6. IIporpaMmMHoOe oGecneueHue, UCNOJIb3yeMoOe 1JIs1 OCBOCHUS] TMCHUILIHHBI (MOayJisi) (MIpH
HE00X0AMMOCTH)


http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488
http://window.edu.ru/
http://elibrary.ru/defaultx.asp
http://www.e.lanbook.com/

1) Omepanuonnas cucrema tTuma Windows.
2) HHTerpupoBaHHBIH MakeT MPUKJIAIHBIX porpaMm odmero HazHaueHus: Microsoft Office.
3) HutepHer Opay3epbl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMASA AJIA OCYIIECTBJIE-
HHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TIO JUCIUAIIJIMHE (MOY JIIO)

HaumMeHoBaHHe cienaJILHBIX NOMELIECHHIT*
U MOMeLIeHHI /15l CAMOCTOSAITeJILHOM padoThI

OCHaIEeHHOCTH CNENHAJBHBIX OMENIEHNI H TOMeIeHN i
JJISl CAMOCTOSITEJILHOH PadoThI

YyeOHast ayAuTOpHs U IPOBEACHUS 3aHA-
THH JIEKIIMOHHOT'O THUIIA

YKOMILICKTOBaHA CIICIUAIN3UPOBaHHOM (ydeOHOM) Mebe-
JpI0, HAOOPOM JEMOHCTPAIMOHHOTO OOOpYyMOBaHUS U
y4e0HO-HATTSAHBIME ~ TTOCOOMSAMH,  00eCTIeUnBaIOIINMHU
TEMaTUYECKUE WLTIOCTPAILUU, COOTBETCTBYOIINE paboucit
MporpaMMe JUCHUIUIMHBI, @ TaKKe TEXHUYCCKUMH CPEJi-
CTBaMU 0OydeHUsI (MIEPEHOCHBIM MYJIETHMEIMHHBIM MPO-
€KTOPOM, MOPTATUBHBIM KOMIbIOTEpOM THIa «HOyTOyK»,
MIEPCHOCHBIM PA3JBMKHBIM DKPAHOM), CIIyXKaIlue s
MIpeIcTaBiIeHns yueOHol nH(popManuy OONBIIONH ayIuTO-
pHHL.

2. YKOMIUIEKTOBaHA CIICIaTM3UPOBaHHON (yueOHoil) Mebe-
VYuebHas ayauTopust 1Jisl IPOBEACHUS 3aHsI-
. JbI0, MEPEHOCHBIMH TEXHUYECKUMH CpeJCTBaMHU oOyue-
TUI CEMHUHAPCKOTO TUTIA,
N HUS 1 1a00paTOpHBIM 000pyHOBaHUEM (alTeUKa WHAWBU-
MPaKTUYECKUX 3aHSATHH, IS TPYIIIOBBIX U .
HHUTMBITYABHEIX KOHCYIBTAIA, Texyrmero |~y PHaL 1 BBITSDKHOM mIKag, BECHI, BEChl TEXHUYECKUE
Y YIBTALIH, TCKY (2 wr), ®DOK-56, cymmnbHbIi miKad) KOMITIEKTHI Jlabopa-
KOHTPOJISI ¥ IPOMEKYTOUHON aTTEeCTaLUH. y .
TOPHON XMMHUYECKOH MOCY b, ITIUTKA HJICKTPUIECKAsl.
3. YKOMILIEKTOBaHA CTIEIHATN3NpOBaHHON (ydaeOHOH) mebe-
VY4eOHast ayAuTOpHst 1J1sl IPOBEICHUS 3aHSI-
. JbI0, MEPEHOCHBIMH TEXHUYECKUMH CpeJCTBaMHU oOyue-
THUH CEMHHAPCKOTO TUIIA,
o HUSI U TaOOpaTOpPHBIM 00OPYAOBaHHEM (ANTEYKa WHAWBU-
MPaKTUIECKUX 3aHSATHH, IS TPYIIIOBBIX U .
MBIy ATbHBIX KOHCYIBTALNI, TEKYIIEro nyanbHas 1 BBITSDKHOW ImIkada, BeChl aHAIUTHYECKHUE
Y YIIBTALIN, TCKY BJIP-200 (6 mT), cymmabpHbIH mKad) KOMITIEKTH 1abopa-
KOHTPOJISI ¥ MPOMEXKYTOUHON aTTEeCTaLUH. 9 .
TOPHON XMMHUYECKOH MOCY/IB, ITUTKA DIICKTPUIECKasl.
4. YKOMILUICKTOBAHO CIEIMATU3UpOBaHHON (yueOHOol) Mebe-
JBI0, OCHaIeHO KoMmmbioTepHoil TexHmkon (15 IIK) c
[Tomemnienune 1y1st CaMOCTOSITENFHON pabo-  |BO3MOXKHOCTBIO TOAKIIOUEeHUs K ceTn "HHTepHer" u
THI o0ecreYeHo AOCTYIOM B DJIEKTPOHHYIO MH(POPMAIIOHHO-
00pa3oBaTelbHYI0 Cpely OpraHu3aliM, HOPUHTEPOM,
3 ckaHepamu
5. |TTomemnienue 1t XpaHeHUs ¥ TPOPUIAKTU- |YKOMIIEKTOBAHO CIICIUATU3UPOBAHHON MeOenblo s

YECKOro 00CTyKUBaHUS Y4eOHOTO 0060py-
JIOBaHUSI

XpaHCHUA o6opy,u013aHH;1 U TEXHUYCCKUMHU CpE€ACTBAMU
JJIs €T0 OGCJ’IY)KI/IBB,HI/IH




Ipuio:xxkenune Ne 1

K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/I OLIEHOYHBIX CPEJACTB MO JUCHUIIAHE (MOJY.JIIO)

«HeopraaneCKaﬂ H aHAJIHTHYECKAadA XUMHUA»

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA ITAHHOM JTalle

1.1. Ounasa,ouno-3aounan gopma:

udp u HaumeHo-
BaHHE KOMIICTCHIINU

OIIK-2. Cnocoben
HUHTEPIPETUPOBATH U
OIICHUBAaTL B IIPO-
(eccroHanbHON Jte-
ATEITBHOCTH BIIUSTHUE
Ha  (usMonorHYe-
CKO€ COCTOSIHHE Op-
raHu3Ma >KUBOTHBIX
NPUPOIHBIX, COIH-
abHO-
XO35HICTBEHHBIX,
TeHETUYECKHX
IKOHOMHUECKHX
(hakTopoB

)54

Wnpnkatop(bl) focTmkeHUst KomreTeHnuy / mianu- | ®opma | OneHouHsle cpel-
pYyeMBbIe pe3yabTaThl 00yUCHHUS KOHTposs™* CTBa

| .KOMIIEKTBl  KOH-
UJ-lomc . TPOJILHBIX 3aJaHHI
3HaTh: 3KOJOTHYecKre (PaKTOPBI OKpYXKAromen cpe- 1o Bapuantam (KP)
AIBI, UX KJIACCU(DUKAIIMIO W XapakTep B3aWMOOTHO- 2.BOIPOCH! 110 Te’-
IIeHUH C KUBBIMH OpPTraHU3MaMH; OCHOBHBIE HKOJIO- A (pasienan)
THYECKHe TOHSTHS, TEPMHHBI U 3aKOHBI OMOIKOIO- VO, KP, K, [muctpmmans (K)
FI/IIiII; MEXBUJOBbIE OTHOLIEHUS XKMBOTHBIX U pacTe- 3 Ty 3.TeMbl aGopaTop-
HUH, XULUHHKA 1 JKEPTBDI, MAPAsUTOB 1 XO3A€B; 9KO-| "oy [ pabor.
JIOTHUYECKHE OCOOCHHOCTH HEKOTOPHIX BHJIOB MaTO- 4 TeMbI pedpepaTos.
TeHHBIX MUKPOOPTaHU3MOB; MEXaHHU3Mbl BIMSIHUSA
AQHTPOTIOTEHHBIX W OJKOHOMHYECKHX (DakTopoB Ha S KOMILIEKThI  9K33-
OpraHu3M KHBOTHBIX. I;;g:ggo};i?x 6152'

, .

ThI
U-20mic2 1 . KOMIUIEKTBI  KOH-
YMeTh: HCHONB30BaTh JKOJOTHYECKUE (HaKTOPHI N —_—
OKpY’Karolel cpeabl U 3aKOHBI SKOJIOTHH B C/X MPO- 1o Baprantam (KP)
W3BOJICTBE; MPHUMEHATh JOCTH)KEHHS COBPEMEHHOM 2 BOIPOCH! 110 TG’-
MHUKPOOUOJIOTHH U JKOJOTMH MHKPOOPTaHHW3MOB B A (pasenam)
JKUBOTHOBOJICTBE W BETEPHHAPUU B IEIAX Npodu-
JIAKTUKHA WHGEKIIMOHHBIX W WHBAa3WOHHBIX OOJNe3HEel g}?f’Kllz ’ 5 giceilgﬂiggi)gﬁop-
M JICUCHN JKUBOTHBIX; MCIOJB30BATE METOLBI OKO-| ) S 6
JIOTUYECKOTO0 MOHHTOPHHTA TPH 3KOJOTHYECKOI 1 CeM. Z.I’lehf; ;eT(i)epaTOB.
akcrieptuze 00bekToB AIIK m mpowmsBomcTBe c/X 5 KOMILICKTEL SK34.
MPOJYKIIMH; TPOBOJUTH OIEHKY BIMSHUS Ha Opra- MCHALIHOHHEIX BO-
HU3M >KMBOTHBIX aHTPOMOTEHHBIX U 3KOHOMHYECKUX
(haKTOPOB. :I[,)IOCOB, 9K3. Omie-

1 .KOMITJIEKTBI KOH-
VA-3onk TPOJIBHBIX 33JlaHUM
Brnagets: mpencraBieHneM o BOSHHKHOBEHUH KN~ 1o Bapuantam (KP),
BBIX OPTaHW3MOB, YPOBHSIX OpPTaHU3AIlUU KUBOW Ma- 2 BONPOCEI MO Te-
TEpHUH, O ONATONPUATHBIX U HEONArONPUATHBIX (ak- A (paszienam)
TOpaXx, BIHUSIONINX HA OPTaHW3M; OCHOBON H3y4YeHHS VO,KP, |mucmmans (K)
9KOJIOTHYECKOTO IO3HAHMs OKPY’KAIOIIEro MHpa,
3aKOHOB Pa3BHUTHS IIPUPOJIBI M OOLIECTBA; HABBIKAMU %H;ég\; 2. 13{’:1?;}; 6;1;160paT0p—

HaOJIIOICHUsSI, CPAaBHUTEIBHOIO aHaIN3a, MCTOpUYe-
CKOT'0O M 3KCIICPUMCHTAJILHOI'O MOJCIIMPOBAHUA BO3-
JNEHCTBUS aHTPOTIOTEHHBIX M IKOHOMHYECKHX (pak-
TOPOB HA XUBBIC O6T)eKTBI; YyYBCTBOM OTBETCTBCHHO-
CTH 3a CBOIO IPO(ECCHIO.

4.Tembl pedepaTos.
5.KOMILJIEKTHI 9K3a-
MEHAIIMOHHBIX BO-

MPOCOB, IK3. OuIe-
THI




OIIK-4. Cmnocoben
KCIIOJB30BaTh B
podeCCHOHATTEHOM
JIeSITEIBHOCTH METO-
JIbI pEUICHUS 3a7a4 C
MPUMEHECHUEM  CO-
BPEMEHHOTO 000py-
JIOBaHMS TPH paspa-
0OTKE HOBBLIX TEXHO-
JIOTHH W WCIIOJB30-
BaTh COBPEMEHHYIO
po(heCCHOHANBHY IO
METOJOJIOTHIO  JITISt
MIPOBEIICHHUST  IKCIIe-
pI/IMCHTaJ'H)HI)IX Hc-
CIICIOBAaHUN U WH-
TepIpeTau uX pe-
3yJIBTATOB

W-lonk4

3HaTh: TEXHUYECKME BO3MOKHOCTH COBPEMEHHOTO
CIENUATM3UPOBAHHOTO0 000PYI0BaHMS, METOJBI PE-
IIEHHs 3a/1a4 PO(YECCUOHAIBHON NeITENEHOCTH. |1

VO, KP,
BJIP, K, D.
-H ceM.

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

WJI-20mk-4
YMeTh: NPUMEHATh COBPEMEHHBIE TEXHOJIOTHH U
METOJIBI WCCIIEOBaHUN B TPO(ECCHOHANBHON nes-
TENbHOCTH, WHTEPIPETUPOBATh IOJTy4YEHHBIE pe-
3yJIbTaTHI.

VO, KP,
BJIP, K, O.
1-# cem.

1 .KOMIIIEKTBl  KOH-
TPONBHBIX 3aJaHUM
o BapuanTam (KP),
2.BOIIPOCHI IO Te€-
Mam (pa3znmenam)
nucnuinHse (K)
3.TeMBbI nmabopa-
TOPHBIX PadOT.
4.TeMbI pedepaTos.
5.KOMILIEKTHI 3K3a-
MCHAIIlMOHHBIX BO-
MPOCOB, JK3. OHJIe-
THI

W-3omxk-4

BiazieTs: HaBbIKaMu paboOThI CO CIIELMATM3UPOBAH-
HBIM 00OPYJOBAHUEM JUIS PEalM3alMy I10CTaBJIEH-
HBIX 3aJa4 IIPH NPOBEJEHUN UCCIIEN0BAHMUI U pa3pa-
OOTKE HOBBIX TEXHOJIOTHIA.

VO, KP,
BJIP, K, O.
1-# cem.

| .KOMIJIEKTBl ~ KOH-
TPOJBHBIX 3aJaHui
o Bapuantam (KP),
2.BONPOCHL MO Te-
MaM (paznenam)
nucuuriuab (K)
3.TeMBbI nmabopa-
TOPHBIX PadOT.
4.TeMbl pedepaTos.
5.KOMIUIEKTHI 3K3a-
MEHAIMOHHBIX BO-
MPOCOB, JK3. OuIe-
THI

1.2. 3aounas ¢popma:

udp u nHaumeno- |Muankatop(bl) JOCTHKEHUsI KOMIIeTeHIINH / To1anupy-| @opma | OneHouHBIE Cpell-
BaHME KOMIICTCHIIUU eMble pe3yJIbTaThl O0YUEHUs KOHTPOJISI CTBa
NJ-1omx-
OIIK-2. Cnocoben A-lonc .
3HaTh: 3KOJOrH4Yeckrue (aKTOpbl OKPYXKaroLeh cpe-
WHTEPIPETUPOBATH H 1 .KOMIIIEKTBl ~ KOH-
JIbl, UX KJIACCH(IUKAIMIO M XapaKTep B3aMMOOTHOIIIE- N
OlleHMBaTh B Tpo-| . TPOJILHBIX  3aJlaHuH
. HUI C KUBBIMH OPraHU3MaMH; OCHOBHBIC DKOJIOTHYE-
(beccuonanbHOM Je- no Bapuanrtam (KP),
CKHE MMOHATHS, TEPMHUHBI ¥ 3aKOHBI OMOIKOJIOTHH; YO, KP,
ATEJILHOCTH BIHSHUE . 2.tembl Jabopartop-
MEXBHUJIOBbIE OTHOIIEHUS >XMBOTHBIX M pacteHuit,|BJIP, D.
Ha  (usnonormye- . HBIX PaboT.
XUIHAKA W KEPTBBI, TAPA3UTOB M X035I€B; dKOJIOTHYe-| 1-i
CKOE€ COCTOSIHHE Op- 3.TeMBbI pedepaTos.
CKHE OCOOCHHOCTH HEKOTOPBIX BHJOB HAaTOT€HHBIX|KYpC.

ragu3Ma >KHBOTHBIX
MPUPOIHBIX, COIH-
aJIbHO-
XO3SMCTBCHHBIX,

MHUKPOOPraHU3MOB; MCXAaHU3Mbl BJIMAHHUA aAHTPOIIO-
T'CHHBIX WM 35KOHOMHYCCKHX q)aKTOpOB Ha OpraHusm
JKMBOTHBIX.

4 .KOMILTEKTHI 9K3a-
MCHAIIMOHHBIX BO-
IIPOCOB, IK3. OMIIETHI




TE€HETHYECKHUX u|UJ-2omk-2
9KOHOMHYECKHX YMeTh: HCIIONIb30BaTh  3KOJOTHYECKHE (haKTOPBI
(hakTopoB OKpYKarolel cpebl U 3aKOHBI DKOJIOTUU B C/X TIPO- 1.KOMIUIEKTBl ~ KOH-
U3BOJCTBE;, MPUMEHATh JIOCTHXKEHUS COBPEMEHHOM TPOJBHBIX  3aJaHui
MUKPOOUOJIOTUM M DKOJIOTUM MHUKPOOPTaHU3MOB B vO. Kp. |1© BapHaHTam (KP),
JKUBOTHOBOJICTBE M BETCPHUHAPUH B IIEIAX MpOodUIaK- B Hf’ 9’ 2.teMbl  abopaTop-
THKH WHQEKIIHMOHHBIX M WHBA3WOHHBIX OOJICE3HEH W it > 7" |HBIX paboT.
JIeHeHNs XKUBOTHBIX; MCTIOMB30BATE METOABI OKONOTH-| = 3.TeMbl pedepaTos.
YECKOTO MOHHUTOPHUHTA MPH IKOJIOTHUECKOMN IKCTIePTH- ype: 4 KOMITJIEKTHI JK3a-
3e 00bexToB AIIK u mpomsBoiCcTBE C/X MPOTYKITHH, MEHAIMOHHBIX BO-
MPOBOJUTH OIIEHKY BJIVSIHAA Ha OPTaHHW3M >KHBOTHBIX IPOCOB, K3. OUJIETHI
AHTPOTIOTEHHBIX ¥ 9KOHOMHYECKUX (DaKTOPOB.
U-30mk-2
Bnagers: npeacraBieHHEM O BOSHUKHOBEHUU KHBBIX | KOMILICKTEL  KOH
OpPraHW3MOB, YPOBHSIX OpraHHU3allH KUBOW MaTCpUH, T' ONBHBIX  3aJAHMA
0 OnarompuATHBIX W HEONArONPHUATHHIX (aKTOpax, HI()) papuanTam (KP)
BIMSIONINX HAa OPTaHMW3M; OCHOBOH m3ydeHus 3xoino-|YO, KP, 5 TeMIE)J 1360 aTo’
THYECKOTO TIO3HAHUS OKPY:KAIOLIEro Mupa, 3akoHoB|BJIP, 3. H'HX aGoT paTop
pasBUTHSL NPUPOABI M 0OIIecTBA; HaBbIKAMH HaOMIO-| 1-i 3 76 MpH . (i)e ATOB
JCHHS, CPAaBHHUTEIBHOIO aHAIN3a, MCTOPHUYECKOTO H|KYpC. 4'KOMHHI;KTBF3K33.‘
SKCIIEPUMEHTAIEHOTO MOJIEIMPOBAaHUS BO3JEHCTBHS .e L0 o
MEHAITMOHHBIX BO-
aHTPOTIOTEHHBIX W SKOHOMUYECKUX (PaKTOpPOB Ha KU- B 5
MPOCOB, DK3. OUIIETHI
BbIe OOBEKTHI, YYBCTBOM OTBETCTBCHHOCTU 3a CBOIO P ’
npodeccuio.
1.KOMIUIEKTBl ~ KOH-
TPOJIBHBIX  33JIaHUI
N-1ormk-4 vO. Kp. |10 BapHaHTam (KP),
3HaTh: TEXHUYECKHUE BO3MOXHOCTH COBPEMEHHOTO BJH” 9’ 2.1eMbl  J1abopaTop-
CICIMATU3UPOBAHHOTO 000pYyIOBaHUS, METOABI pe-| , .  ~  |HbIX paborT.
OIK-4. Cnocoben P PyAOBATIA, P i P
HIeHus 3a/1a4 Ipo(ecCHOHATEHON e TeTbHOCTH. 3.TeMBbI pedepaTos.
UCIIOJIb30BaTh B Kypc. 4 KOMILICKTLL 5K3a
npodecCHOHATEHON M.CHaHI/IOHHbIX 5o
NI TEIIbHOCTH METO- 6
151 pelleHI 3124 © MIPOCOB, IK3. OWIIETHI
HpUMeHeHrEM  CO 1.KOMIUIEKTBI ~ KOH-
BpEMEHHOTO 060pY- TPOJBHBIX  3aJaHui
N-20mk-4 no Bapuantam (KP),
JIOBaHUs IIpU pas3pa- YO, KP,
YMeTh: PUMEHSTh COBPEMEHHBIE TEXHOJIOTHH M Me- 2.teMbl  abopaTop-
0OTKE HOBBIX TE€XHO- o " BJIP, D.
- TOJBI UCCIIEIOBaHWN B IMpodeccHoHambHOW nesTenb-| | . HBIX PaboT.
JOTUH W WCIOIB30- 1-i
HOCTH, HHTEPIPETUPOBATH MOTyUYEHHBIC PE3YIbTATHI. 3.TeMbI pedepaTos.
BaTh COBPEMEHHYIO KypcC. 4 KOMILICKTEI 5K3a
npodecCHOHAIBHYIO '
METOONOMIO U1 MEHAIIMOHHBIX BO-
HpOBEIICHNUS  SKCTIe- MIPOCOB, IK3. OWJIETHI
1.KOMIUIEKTBI ~ KOH-
PUMEHTAJIbHBIX ~ HUC- N
cnenoBammii W MH- TPOJBHBIX  3alaHui
N -30rk-4 no Bapuantam (KP),
TeprpeTau uX pe- YO, KP,
Brnagers: HaBBIKaMH PabOTHI CO CHEIMAIU3UPOBaH- 2.temMbl Jaboparop-
3yJIbTaTOB BJIP, 3.
HBIM 00OPYTIOBaHHEM JIJISl peasu3allii ITOCTABIEHHBIX Lt HBIX padoT.
3a/1a4y MpH NPOBEACHUN HCCICIOBAaHUM U pa3paboTke Kype 3.TeMBbI pedepaTos.

HOBBIX TECXHOJIOTHI

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

2. Iloka3aTes M M1 KPUTEPUH OLCHHMBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHIIMII HA IaHHOM 3Ta-
e ux popMupoOBaHHS




Kpurepuu oneHuBanus*

ITokasare-
. HEYJIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIILHO XOPOILO OTIMYHO
HE 3aYTEHO 3a4TE€HO
Ilonnora |YpoBeHb 3HaHWM HWKEeMHUHMMalbHO  AOINYy-|YpPOBEHb 3HAaHUW B|YpDOBEHb 3HaHUU B
3HaHUH MHUHHMAJIBHBIX TpeOO-|CTUMBIH YPOBEHb 3Ha-|00bEME, COOTBETCTBY-|00BEME, COOTBETCTBY-
BaHMM, HMEIM MECTO|HHUM, IOMYyIIEHO MHOTO[IOIIEM [IPOTrpaMMe |FOILEM IIporpaMme
rpyOble OMHOKH HEerpyOBIX OIIOOK MTOATOTOBKH, MAOIMYyIIe-|IOATOTOBKH, 0€3 OIIu-
HO HECKOJBKO Herpy-|0oK
OBIX OmMOOK
Hanuuue |Ilpu pemenun craH-|IIpoaemoncTpupoBansl [IIpoaeMoHcTpupoBansl |[IponeMoHCTpUpOBaHbI
YMEHUH  |[JapTHBIX 337ay  HE|OCHOBHBIE YMEHHS, |BCE OCHOBHBIE YMEHHS,|BCE OCHOBHBIE YMEHHA,
MIPOJEMOHCTPUPOBAHBI [pEIIEHBl THUIIOBBIE 3a-|pelleHbl BCE OCHOBHBIE|PEILIEHBI BCE OCHOBHBIC
OCHOBHbIE YMEHHUS,|Jaud C HerpyObIMH|3aJaud C HEerpyObIMM|3aJaud C OTIEIbHBIMH
UMENIH MeCTO TIpyOble|omMnOKaMy, BBIIIOJIHE-|OMIMOKAaMH, BBIIIOJIHE-|HECYIIECTBEHHBIMU
omnoKu HBI BCE 33JlaHMsl, HO HE|HBI BCE 33JaHUA B MOJ-|{HEAOYETaMU,  BBINOJ-
B MTOJTHOM 00BEME HOM o0BeMe, HO HeKO-|HeHHl BCE 3aJaHHsi B
TOpBIE C HEIOUETaMHU _ |[IOJTHOM 00BbeMe
Hanuuue |(IIpu pemenun cran-{MImeercs  MuHuMaib-|IIponemoncTpupoBans! |[IpogeMoHCTpUpOBaHbI
HaBbIKOB JapTHBIX 3aaa4d He|HBIN Ha60p HaBBIKOB 6a3OBBIC HaBBIKW TIPU|HABBIKKU IIpU PCIICHHUU
(BageHue |IpONEMOHCTPHPOBAHBI (ISl PEIIEHHs CTaH-|pellCHUH CTaHAAPTHBIX HECTAHOAPTHBIX 3a7ad
OTBITOM) |0a30BBIE HABHIKHM, MME-|TapTHBIX 33a]ad C HEKO-|3a7jad C HEKOTOPBIMH|0e3 OMMOOK W Hemode-
JIA MECTO rpy6ble TOPBIMH HEAOUCTAMU HEAO0UYCTaMU TOB
OITHNOKHU
Xapaxte- |[Kommerennus B mon-|{CopmupoBanaocts  |ChopmupoBarnHOCTh  |CHOPMUPOBAHHOCTH
pUCTHUKaA HOH MEpE HE C(i)OpMI/I- KOMIICTCHIIUN COOTBET-|KOMIICTCHIIMHN B I CJIOM|KOMIICTCHIIMHM  I1OJITHO-
chopmu- |poBaHa. MIMerONmUXCS|CTBYeT MUHHUMAJIbHBIM|COOTBETCTBYET TpPeOO-|CThI0  COOTBETCTBYET
POBaHHO- [3HAHU, yMeHwui, [TpeboBannsaM. Mmero-|Banmsm.  Wmerommuxcs|tpedoBannsM.  Mmero-
CTU KOM-|HaBBIKOB HEIOCTATOY-|IIUXCS 3HAHUH, yMe-|3HAHUMH, YMEHUH,|IIUXCS 3HAHUW, YyMe-
NETCHIUU |HO IJId pCUICHHUA ITpaK- HHﬁ, HaBBIKOB B IICJIOM|HAaBBIKOB U MOTHBalluUu HHI>'I, HaBBIKOB U MOTH-
THYECKUX (Hmpodeccro-|JoCTaTouHo Ui pelie-{B LeJOM JOCTaTOYHO|BallMd B IIOJHOH Mepe
HaJIbHBIX) 337124 HUS NPAaKTUYECKUX A1  PEeIIeHUs] CTaH-|Z0CTaTOYHO IJISl pelle-
(mpotheccHoHANBHBIX) |IaPTHBIX MpaKTHYE-|HUSA CIOKHBIX IPAKTH-
3aja4, HO TpeOyeTcs|CKux (npodeccuo-{ueckux  (mpodeccuo-
JIOTIOJTHUTENbHAS TpaK-|HAJIBHBIX) 33134 HaJIbHBIX) 33/1a4
THUKA 1O OOJBIIMHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBeHb
chopmu-
pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricoknii
CTH KOM-
HEeTEHIAI

3. OueHo4HblIe cpeaAcTBa
[To HIXENPUBEIEHHOM cXeMe MPHUBOJATCS THIIOBbIE KOHTPOJIbHbIE 3aJJaHNs WM MHbIE MaTe-

puanbl, HeOOXOAUMBIE Ul OLIEHKHU 3HAHWM, YMEHUH, HaBBIKOB M (MJIM) OMbITa AESITEIbHOCTH, Xa-

paKTepU3yIOIUX CHOPMUPOBAHHOCTh KOMIIETEHIIMN Ha JaHHOM 3Tarne (cM. Tabnuiy 1).

3.1. Tecr
3.1.1. Bonipocsl TeCTOB 3aKpBHITOro Tumna 1 us 4:
(BBIOpPaTH OAMH NPABUJIbHBINA OTBET U3 YeThIPeX MPeAI0KeHHbIX)

Tect Ne 1 Tema «dunekTpouTuyeckasi IUCCONMUANMS BEUIECTB»

1. K anekrponuram OTHOCUTCS:

a) caxap 0) okcua meaum (II) B) okcun yraepona (IV) r) constnas kucinora




2. ®opmyna ciaboro AIEKTPOIIUTA!

a) CuCl, 6) HCI B) H>SO4 r) H>S
3. BemecTBa, KOTOpBIE IIPH TUCCOIMAIIMN 00pa3yrOT B Ka4eCTBE KATHOHOB MOHBI BOAOPO/A, SIBJISI-
I0TCS
a) KUcjaoTaMu  0) CosIMHU B) IICJIOYAMHU I') OKCHJIaMH

4. BemiecTBo, KOTOpPOE B paCTBOPE MOJTHOCTHIO PACIIaacTCsl Ha MOHBI.
a) aMMHaK 0) Boma B) CE€pHas KUCIOTa T) TUAPOKCHU] [IMHKA

5. Bce MOHBI SBIISIIOTCS aHUOHAMHU B PSAY:

a) CI', SO4 2 ,NOy B)H, Na*, Ca?
6)Cl ,H", K r) COs% ,Ca?",NO;s

6. HanbGonpimee 4ncio KaTHOHOB 00pa3yeTcs mpyu Auccoruanyu 1 Moib
a) AlCl3 6) HoS B) Na3POq4 r) Mg(NO3)2

7. OMTHOBPEMEHHO HAXOAWTHCS B BOJJHOM PAaCTBOPE HE MOTYT HOHBI
a)Zn*" u OH" 6) Zn*'u CI, B)Na'u SO4? 1)K" u NO;y
8. CymMa k03¢ (HUIIMEHTOB B YpaBHEHHUH 3JIEKTPOIUTHUECKON quccouuanuu cyibdara xenesa (I1I)
paBHa
a)3 0)4 B) 5 r) 6
9. K HeanekTponuTaMm OTHOCUTCS:

a)caxap  0) XJIOpuJ HATpUs. B) THAPOKCHUJ HATpUsI T) cepHask KKCIIOTa
10. ®opmyna CUIBHOTO NEKTPOIIUTA

a) HoSO; 0) CaCOs B) HNO3 r) Cu(OH)>
11. BemectBa, KOTOpBIE IPU AUCCOLUAIIMH 00Pa3yIOT B KAUECTBE aHHOHOB TOJIBKO THAPOKCH/I-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) consimu B) ILI€JI0YaMU ') OKCUJaMHU

12. BemectBo, KOTOPOE B paCTBOPE MOJHOCTBIO paciaaeTcs Ha HOHBI.
a) BoJa B) COJISIHAsi KUCJIOTA
6) oxcun yraepoaa (IV) T') THAPOKCU aTFOMUHUS

13. Bce MOHBI ABISIOTCS. KATHOHAMU B PAAY:

a) CI', SO4 % ,NO5” B)H",Na ™, Ca?
6)Cl ,H", K r)COs2 ,Ca?",NO;y

14. HaubomnpIiree 41Ciio aHHOHOB 00pa3yeTcst MpH Iuccoruanuu 1 Mo
a) AICl3 6)Mg(NO3)2  B) NaxCOs r) NaxS

15. OnHOBpEeMEHHO HaXOIUTHCS B BOJAHOM PacTBOPE He MOT'YT HOHBI
a)Ba’" u SO4> 6) Zn>'u CI, B)Na*u OH"  r)K' u NO5
16. Cymma k03(h(HUIIMEHTOB B YPaBHEHUU HJIEKTPOIUTHUECKOW TUCCOIMALMU HUTPATa alFOMHHUS
paBHa
a)3 0) 4 B) 5 r) 6
17. K anexTpoauTam OTHOCUTCS:
a) Boj1a 0) xnopun meau (II) B) caxap r) okcup yraeposa (IV)

18. ®opmyna c1aboro MEKTPOIUTA:



a) CuCh 6) NaCl B) H2SOq4 r) HoCOs
19. BemiectBa, KOTOpBIE IPU AUCCOLMAIIMH 00PA3yIOT B KAUE€CTBE KATHOHOB HOHBI BOJIOPOJIA, SB-
JSIFOTCS
a) KUCIOTaMU 0) consamMu B) ILI€JI0YaMU I') OKCUJaMHU

20. BeriectBo, KOTOpPOE B pacTBOPE MOJHOCTHIO PACHaIaeTCs Ha HOHBI.
a) CoJIsTHAsl KMCIIOTa B) ruapokcu xeneza(lll)
0) Boma I') TUAPOKCH]T IIMHKA

21. Bce MOHBI SBISIOTCS aHUOHAMHU B PSIY:

a) CO32 ,Ca?" ,NOy B) Ca?", H',Na "
6)Cl ,H", K r) CI', SO42 , NOy

22. Haubomnplee 4uciao KaTHOHOB 00pa3yeTcs pH JUCCOIanuu 1 Mojb
a) NaxS 0)Mg(NO3)2 B) K3PO4 r) AlCI3

23. OIHOBPEMEHHO HaXOJAUTHCSA B BOAHOM PACTBOPE He MOTYT HOHBI
a)Ba’> u SO42 6) Zn’'u CI, B)Na"u SO4+> r1)K" u NO5

24. CymMma k03¢ (HUIIMEHTOB B YPaBHEHHH 3JIEKTPOIUTHYECKON TUCCOLUAIUY Cylb(aTa aToMHUHUS

paBHa

a)3 0) 4 B) 5 r) 6
25. K HeanieKTposIuTaM OTHOCUTCS:

a) TUAPOKCUJ HATPHS B) XJIOpUJ HATPUS

0) okcua yriepoaa (IV) I') cepHas KUCJIOTa
26. ®opMyIia CUILHOIO JIEKTPOJIUTA

a) HoSOq4 6) CaCOs3 B) H>S r) Fe(OH)

27. BemecTBa, KOTOPBIC MIPH JUCCOIUAIIMHN 00pa3yl0T B KAY€CTBE AHHOHOB TOJIBKO
TUIPOKCHUI-UOHBI, SBIISTFOTCS
a) COJIIMU 0) KUCIOTaMH  B) IIEJI0YaMH ') OKCHJIaMH

28. BeH_IeCTBO, KOTOPOEC B paCTBOPC MOJIHOCTBIO pacCiaaacTCs Ha HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KaJIbITUs
0) oxcua yraepoza (IV) T') THAPOKCH]I HATPUS
29. Bce MOHBI SIBIFIOTCS] KATHOHAMU B PAJLY:
a) Cl, SO42 ,NO5 B)H',K*,Na?
6)H', K', CI r)NO;", CO;? ,Ca?*
30. HauGopIiee 41ciio aHHOHOB 00pa3yeTcs pu Juccoruanuu 1 Moib
a) FeCls 0) Ca(NO3)» B) NaxCOs r) NaxS

31. OgHOBpPEMEHHO HaXOIUTHCS B BOJHOM PAaCTBOPE HE MOT'YT HOHBI

a)Na’* u SO4% 6) Zn>'u CI, B)Al*" n OH r) K" u NOs
32. Cymma k03(pPUIIMEHTOB B ypaBHEHUH SJIEKTPOJIUTHUECKON Arcconnanuu HuTparta xenesa (I11)
paBHa

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

3.1.2. MeTtoanyeckne MaTepuaJbl



TectupoBanue 1 TEKYIIEH OLEHKU YyCIIEBAEMOCTH CTYIEHTOB IPOBOAUTCA B (hopme Oymax-
Horo Tecta. CTyAeHTY MpeasiaraeTcsi OTBETUTH Ha 14 BOIPOCOB 3aKphITOro Tuma 1 u3 4-x.

OG6miee Bpems , OTBeJIEHHOE Ha TecT 20 MUHYT
Tect mpoBepsieTCss B pyYHOM PEKUME M OIIEHKA COOOIMIAETCS CTYACHTY HE MO3THEE 3aHITHS CIIEy-
IOIIETO 32 TeM, Ha KOTOPOM MTPOBOIMIICS TECT.

TecT cuntaercst NPONUIECHHBIM MPHU MOJTYUYECHUHU CTYJIEHTOM OLICHKU 3(YOBJIETBOPUTEIHLHO — HE
meHee 60% npaBUIILHBIX OTBETOB) B cooTBeTcTBUU ¢ [IBJI-07.

3.2. YcTHBIN onpoc
3.2.1. IlepevyeHb BONMPOCOB /1Jisl YCTHOTO ONPOCA MO CJAeAYIOUIUM TeMaM:

TeMa «OCHOBHBIE 3aKOHDBI M IOHATHUS XUMHI

1.XuMHueckue sIBJIECHHUS U TIPOLIECCHI, KaK MPOSIBJICHUE XUMUYECKOTO IBUKECHUS MATEPUU.

2. XuMHYECKUH XapakTep OMOIOrMYeCKIX 3aKOHOB.

3. OCHOBHBIE TIOHATHS: MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM ra3oB, Unucio ABorapo.
OxBuBajieHT. MoisipHast Macca 3KBHBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3akoH 5KkBUBaJIECHTOB. [IposiBIeHNE 3aKOHA SKBUBAJICHTHBIX OTHOIIIEHUH B )KHBOM OpraHU3ME.

Tema « KuHeTHKa XUMHUYECKHX MPOIECCOB)»

1.OCHOBHBIE MTOHATUS XUMUYECKONH KMHETHKH.

2.CKOpOCTh XMMUYECKUX PEAKIIUM.

3.3akoH agericTBus Macc. KoncranTta ckopoctu. MonekyssipHOCTh peakuuu. DakTophl, BIUSIONINE
HAa CKOPOCTbh XUMUYECKON PEaKIIHH.

4.3axon Bant-I'opda. Temneparypusiii kodpduuuent. [Ipumenenue npasuna Bant-T'odda mis
MIPOTHO3MPOBAHHOTO XPaHEHUs JIEKApCTBEHHBIX MpenapaToB. BiusHue TemmnepaTypsl Ha CKOPOCTh
OMOJIOTMYECKHUX MPOIIECCOB.

5.®@oroxumuueckue peakuuu. otocunTes B duonornueckux cucremax. Karanus. GepMeHThI, Kak
KaTaJIn3aTOPhl OMOXUMHUYECKUX MTPOIECCOB.

6. Xumnueckoe paBHoBecue. KoncranTa paBHOBecus. CMellleHHE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Tema «PacTBOpBHD)

1. CriocoObl BbIpaXXeHUsI KOHIIEHTPAILIUK pacTBOPOB. PacTBOPUMOCTH TBEPIBIX, KUAKHX U Ira3000-
pa3HbIX BenlecTB. PacTBOPUMOCTH Ia30B B KPOBU M TKAHEBBIX JKUJKOCTSIX.

2. KonnuraTuBHBIE CBOMCTBA PacTBOPOB HEIJIEKTPOJUTOB. 3aKoHBI Payns. DOynnockonuyeckas u
KPUOCKONHUYECKasi KOHCTAHTA PACTBOPUTEIISL. .

3.0cmoc. Ocmotuyeckoe AaBieHue. Poiib 0CMOTHYECKOTO JaBlieHUs] B OMOJIOTHYECKUX CHCTEMaXx.
Typrop. ITnazmonus.

4.Ponb BOAHBIX paCTBOPOB B OMOJIOTHYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB 3JEKTPOIUTOB. M30TOHNYECKH KOAPPUIIUEHT ero (PU3NUECKU CMBICI.
6.Teopust SMEKTPOTUTHIECKON Tucconuanvu. Ponb ruaparanu HOHOB B OMOJIOTHYECKUX CHUCTE-
Max. CuiibHBIE U cia0ble NeKTpouThl. CTeNneHb AUCCOLUMAIMM; KOHCTAHTa TUCCOLUAIINY.

7. IIporonutrdeckoe paBHOBECHE B BoJe. BonopoaHslii mokasarens. PaBHOBecHe COCTOSIHUS B pac-
TBOpax amdpoauToB. Biusaue pH - cpeibl 1 HOHHOM CHITBI pacTBOpa HA OMOXMMUYECKHE TPOLIECCHI.
8.IIpoTonuTnyueckoe paBHOBECHE B peakIMAX coyibBoM3a. ['uaponns coneil. CTeneHp 1 KOHCTaHTa
ruponnsa. ' naponuTuyecKkue nporecchl B 5KUBOM OpraHU3ME.

3.2.2 MeTtoan4yecKkne MaTepHaJIbl
Pa3BepHYTHIN OTBET CTyIEHTA IOJDKEH MPECTABIATh COOOH CBSI3HOE, JIOTHUECKH MOCIIE0-
BaTeNIbHOE COOOIIEHNE Ha 3aJJaHHYI0 TEMY, TOKa3bIBaTh €0 YMEHHUE MPUMEHSATh ONpeIesIeHH s,
IMpaBuJjia B KOHKPETHBIX CIIy4Yasax.
Kpurepun onieHKHn ycTHOrO onpoca



«OTJIMYHO» BBICTABIISICTCSI 00YYArOIIEMYCsl, €CITH OH YETKO BBIPAKAECT CBOIO TOUYKY 3PECHUS 110

paccMaTpUBaeMbIM BOIIPOCAM, IPUBOS COOTBETCTBYIOIINE (PaKTHUECKUE TOBOIBI M IPHUMEPHI.

«XOPOIIO0» BBICTABIICTCS 00YYaIONIEMYCsl, €CIIM OH JIOIYCKAeT OTIeNIbHbIC HEOOIbIINEe HE-
TOYHOCTH NOI'PCIIHOCTH ITPHU OTBCTC.

«Y/I0OBJIETBOPHUTEIbHO» BBICTABIISIETCS 00yUaroeMycs, €Clid OH 0OHapyKUBaeT MpoOebl B
3HaHUSAX (PAKTUIECKOTO U OCHOBHOTO Y4eOHO-IIPOTPaMMHOTO MaTepHalia U3y4yaeMoi TUCIUILIINHEL.

«HEY/IOBJIETBOPUTEJIbHO» BBICTABISICTCS 00YYaIOIIEMYCs, €CIIM OH OOHAPYXKHBAET CyIIe-
CTBCHHBIC HpO6CJIbI B 3HAHUAX OCHOBHBIX TCOPCTHYCCKUX MOJIOKEHUU yq€6HOI\/JI JUCHUIIIIMHBI, HC-
YMEHHUE C IMOMOUIBIO TPETOoIaBaTesl MOJyYUTh MPABUIBHOE PEIICHHNEe KOHKPETHOM MPaKTHYECKOH
3a/1a4¥ U3 YMCiIa MPETyCMOTPEHHBIX pabodei mporpaMMoi yaeOHON TUCIIUTIIHHEI.

3.3. Ycrusbiii onpoc (Ko/u1iokBuym)
3.3.1. Ilepeyennb BONMPOCOB /1Jisl YCTHOTO ONPOCA KOJUIOKBUYMOB.

Koanoksuym 1

1. XuMu4eckue sIBICHUS U MPOLECCHI, KaK MPOSIBIEHUE XUMUYECKOTO JIBUYKEHUS MAaTEPUU.
2.XUMHUYECKUH XapakTep OMOJIOTHYECKUX 3aKOHOB.
3. OcHOBHBIE IOHATHUSA: MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbeM razoB, Uucino ABoraapo.
OxBuBajieHT. MossipHast Macca 3KBUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.
4.3akoH 3kBHBaNeHTOB. [IposiBeHNE 3aKOHA SKBUBAJICHTHBIX OTHOIICHUN B )KUBOM OpraHU3Me.
5.0OCHOBHBIE TTOHATHUS XUMUYECKON KUHETUKH.
6.CKOpOCTh XUMHYECKUX PEAKIUH.
7.3axoH nelictBus Macc. KoHcTanta ckopoctu. MosekynisgpHOCTh peakuuu. PakTopsl, BIUSIOLINE
HAa CKOPOCTh XUMUYECKON PEaKIIHH.
8.3akon Bant-I'opda. Temneparypubiii kodpdunuent. Ilpumenenne npasuwna Bant-I'opda ms
MIPOTHO3MPOBAHHOTO XPaHEHUs JIEKApCTBEHHBIX MpenapaToB. BinusHue TemmnepaTypsl Ha CKOPOCTh
OMOJIOTMYECKHUX MPOIIECCOB.
5.®@oroxumuueckue peakuuu. otocunTes B duonornueckux cucremax. Karanus. @epMeHThI, Kak
KaTaJIn3aTOPbl OMOXUMHUYECKUX MTPOIECCOB.
6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. (CMEIIEHHE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle-IlaTense.
7. U3 okcupos BaO, K,0, TiO,, CaO, Al,O3, MgO, ZnO BriOepuTe ABa OKcHIa C Hauboee BhIpa-
KEHHBIMH OCHOBHBIMH CBOMCTBAMHU. YKa)KUTE BaJICHTHBIE 3JIEKTPOHBI BHIOPAHHBIX AJIEMEHTOB
12. TemniepaTypHbiii K03 duiMeHT peakuuu paBeH 2. Ha ckoibko rpaaycoB HEOOXOIUMO TOBBI-

CHUTb TEMIIEpaTypy, YTOObI CKOPOCTh PEaKIMK BO3pociia B § pas.
13.0npenennuts 4ucao MoJiel U 4uciIo MoJib 3KBUBaieHTOB: 10 r cepHoil kucnotel, M 50 r cynb-
dara xpoma(Ill).

KonnoxkBuym 2
1. CriocoObI BbIpaykeHUsI KOHIIEHTPAIUN pacTBOPOB. PacTBOPUMOCTh TBEPBIX, JKUIKUX U ra3000-
pa3HBIX BEllEeCTB. PacCTBOPUMOCTH ra30B B KPOBH U TKAHEBBIX KUAKOCTSX.
2. KomnuraTuBHbIE CBOMCTBAa PACTBOPOB HEAIEKTPOIUTOB. 3aKOHBI Payins. DOynuockonudeckas u
KPUOCKOIIMYECKAsI KOHCTAHTA PACTBOPUTEIISL. .
3.0cmoc. OcmoTHUuecKkoe maBiieHre. Pojib OCMOTHYECKOTO JaBJIECHUS B OMOJIOTMYECKUX CHUCTEMAX.
Typrop. Ilnazmonus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKUX CUCTEMAX.
5.CBoiicTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKHH KOO(PPUIIMEHT €ro PU3NIECKUil CMBICIT.
6. Teopust >MEKTPOIUTHUECKON AMcconnanuu. Poimb rujparaiui HOHOB B OMOJIOTMUECKUX CHCTE-
Max. CuinbHbI€ U ci1a0ble AIeKTposnThl. CTeneHb AUCCOIMAINK; KOHCTAHTa IUCCOIMALINH.
7. IlpoTonuTnueckoe paBHOBeCUE B BoJe. BonopoaHblil mokas3aTenb. PaBHOBECHE COCTOSHUS B pac-
TBOpax am@oauToB. Biusunue pH - cpeabl 1 HOHHOM cUJIBI pacTBOpa Ha OMOXHUMHYECKHUE MTPOLIECCHI.



8.IIpoTonuTnyueckoe paBHOBECHE B PeakIUsAX coyibBoM3a. ['uaponns coneil. CteneHb 1 KOHCTaHTa
ruapoaunsa. ' naponuTuyeckue nporecchl B 5KUBOM OpraHU3ME.

9.0cHOBHBIE TIOJIOKEHUS U MIOHATUS KBAHTOBOW MEXaHUKHU. DJIEKTPOHHOE 00J1aK0. XapaKTepUCTUKA
HHEPreTUUECKOI0 COCTOSIHUS 3JIEKTPOHA KBAHTOBBIMU YHCIIAMHU.

10.ITpuaun Hanmenbiei sueprud. [Ipasuno Kneukosckoro. [Ipunnun [laynu. Ilpasumno ['yuaa.
11.25eKkTpoHHBIE U ANEKTPOHHO-Tpaduueckue GopMyIibl aTOMOB. Sipo aToma.

12. Ilepuonuueckuii 3akoH . 1. MenneneeBa u €ro TpakTOBKa B CBETE KBAHTO-MEXaHUYECKOW MO-
nenu atroma. CBOMCTBA aTOMOB 3JIEMEHTOB (PanyC, SHEPTUS MOHU3ALMH, SHEPTHSI CPOJICTBA K
3EKTPOHY, JIEKTPOOTPULIATEIHHOCTB ).

13.IIpuposa XUMHUYECKOH CBsA3H. MeTo/1 BaIGHTHBIX CBsA3ed. [ mOpuan3anus arToMHbIX opOuTanei u
reoMerpuueckas Gopmyia Monekyisl. «Curma» u « [1u » cBszu.

14.MonHas cBa3b. KoBanenTHas cBs3b. J{UnonbHbI MOMEHT. [[n1Ha cBs3M, SHEprus CBA3M, MOJISAP-
HOCTb CBSI3H.

15.BonopoaHas cBsi3b. (MEKMOJIEKYJISIpHAsE U BHYTPUMOJIEKYJIsIpHast). bruojornueckoe 3HaueHue u
POJIb BOJOPOIHOM CBSI3H.

3.3.2. MeToanuecKkue MaTepuaJIbl

Kpurtepun oieHKH KOJJIOKBHyMA

«OTJIMYHO», BLICOKHI YPOBEHb

OO0yuaromuiicsi ToKa3ajl MPOYHbIEC 3HAHMSI OCHOBHBIX TOJIOXKEHHH 0 TeME KOJUIOKBHYyMa B
paMKax pazzesia yueOHON JUCHUILUIMHBI, YMEHHE CaMOCTOSTENIbHO peniaTh MPaKTHYEeCKUE 3aauH,
Jienatb 000CHOBAHHBIE BHIBOJIBI.
«XOpOIL0», MOBBILLIEHHbIH YPOBEHb

OO0yuaromuiicsi ToKa3ajl MPOYHbIEC 3HAHUSI OCHOBHBIX TOJIOXKEHHH 0 TeME KOJUIOKBHYyMa B
paMKax paszfiena yueOHOW AMCUUIUIMHBI, YMEHUE CAMOCTOATEIBHO PellaTh KOHKPETHBIE MpaKkTuye-
CKHE 3a/I1aud, MPEeIyCMOTpPEHHBbIE pabouell MpOorpaMMoOl, OPUEHTHUPOBATHCS B PEKOMEHIOBAHHOM
CIIPaBOYHOM JIUTEPATYPE, YMEET MPABUIILHO apryMEHTUPOBATh MIOJyUYEHHbIE PE3YJIbTAThI.
«Yy10OBJIETBOPUTEILHO», IOPOrOBbIii YPOBEHb

OOyuaromuiics moka3an 3HaHHE OCHOBHBIX TMOJIOKEHUU TeMBbI B IpeleiaX COOTBETCTBYIO-
1Iero paszzena yuyeOHOH JUCHUIUIMHBI, YMEHHE MOMYyUYUTh C MMOMOUIBIO MPENoiaBaTeisl MPaBUIbHOE
pelIeHe KOHKPETHOW MPAaKTHYECKOM 3a/lauyu U3 4Yucia MPeayCMOTPEHHBIX B T€ME, 3HAKOMCTBO C
PEKOMEH/I0BaHHOM y4eOHO TuTeparypoil.

3.4. PepepaTuBHBIE PAadOTHI

3.4.1. CIIMCOK TEM PE®EPATOB
1. Tepmoxumus.

. DepMeHTAaTUBHBIN KaTalu3
Xpomarorpadus
XuMust OMOTEeHHBIX 3JIEMECHTOB
KecTkoCTh BOJEI
Ocwmoc.

SN kAW

3.4.2. Metogu4eckue MaTepuabl

MPABUJIA O®OPMJIEHUSI M OPSIIKE 3AIUTHI PEGEPATA
MO JTUCUUIIJIUHE

«XHMHS OMOTEHHBIX DJIEMEHTOB»
OOyuaromuiicst BEIOUpaeT TeMy pedepara U3 NpeasoKeHHOTO CIIUCKa (MTyHKT MPOrpaMMBbl
5.1.) . B Teuenue cemecTpa 10JKeH ObITh MOATOTOBJIEH OAUH pedepat. 3aumTa pedeparoB Ipoxo-
JIUT Ha 3aHITHH, COTJIACHO KaJICHIapHO-TEMaTUYECKOMY IIJIaHy.



TpebdoBanus k ogpopmieHuIo peepara

B BepxHel yacTH TUTYJIBHOTO JIUCTA YKa3bIBAETCSl HA3BaHUE yUYE€OHOIO 3aBEJCHMsS. B KOTO-
pOM mpoBoIUTCS 3a mKTa pedepara. B meHTpe nucra pa3mMeniaroTcs Ha3BaHUe yueOHOTO IpeaMeTa
U GOpMYJIMPOBKA TEMBI; UyTh HUKE - (paMuiIMs, UM U OTUYECTBO 00YyUarOIIErocsi U ero NpuHaJIexk-
HOCTh K Kypcy U (aKyJIbTeTy, paMuins, UM 1 OTYECTBO MpenoaBaress. BHU3y 1o HeHTpy yKa3bl-
BAIOTCS] Ha3BaHUE HACEIIEHHOTO ITyHKTa, B KOTOPOM HamucaH pedepaTt, U IO/l ero HalluCaHus.

3a TUTYJIBHBIM JTUCTOM pedeparta CIeAyeT ero OrIaBlIeHHE, KOTOPOE COCTOUT M3 YETBHIPEX
OCHOBHBIX YacTel: BBEJICHUs, OCHOBHOM YacTH, 3aKJIIOUEHMS] U CIIMCKA UCIOJIb30BAHHON ISl HAIlH-
canus pedepara aureparypsl. [Ipu Hanuunm npunoxeHuii HHopManus 0 HAX JTOJIKHA COJEPKATh-
Csl B OIJIaBJICHUM.

Bo BBenenun pedepara ykazpBaroTCs 1eiIb padOTHI (MIIM HECKOJBKO IIETIei), a TaKkKe 3a/a-
YH, KOTOpbIE TpeOyeTCsl pelnuTh AJIs ee JocTuxkeHus. OObeM BBEAECHUS MOXKET COCTABIIATh ABE-TPU
CTpaHHIIBI TEKCTA,

OcHoBHas 4acTh pedepara COAECPKUT MaTepuall, KOTOPbI O0TOOpaH O0ydaroluMmcs A
paccmoTtpenus npobsembsl. OH MOXeT ObITh pa3zerneH Ha maparpadsl. CpenHuil 00beM OCHOBHOU
yactu peepara - 10-15 cTpanwuir.

B 3akmouenun pedepara oOyyaronuiics caMocToATeNbHO GOpMYIUpyeT BbIBOJbL. O0bEM
3aKJIH0YEHUS - 1-2 cTpaHuLBbI.

B criucke ucnonp30BaHHON A1t HanmMcaHUs pedeparta JIMTepaTypsl B a)aBUTHON MOCIIE 0~
BaTEJIbHOCTH YKa3bIBAIOTCS BCE HCTOYHUKH, KOTOPBIMH I10JIb30BaICA 00yUYarOUIMics IPpU MOrOTOB-
ke paboTsl, cornacHo TpeboBanusim ['OCT.

IIpoueaypa 3amuTel pedgepara
3amuTa pedepara MPOBOIUTCS COTTIACHO KaJleHAAPHO-TEMAaTUYECKOMY IIIaHy 3aHSATHI.
Pedepar nmpencrapnsercs k 3amuTe Ha aucTtax popmarta A4. TekcT Ha HUX JODKCH OBITh
OTIIeYaTaH Ha KOMITbIOTEpE. B HCKIIIOUUTELHOM Ccily4ae J0IycKaeTcs 3aluTa pedepara, npe/-
CTaBJICHHOTO B pyKOITUCHOM Bapuante. [Iporeaypa 3amuTel pedepara Ha IK3aMeHe MPECTABIISICT
co0oii:
- BEICTYyIUIEHHE aBTopa pedepara (10 10 MUHYT), B X01€ KOTOPOTO O0YYAIONIUIICS JOIKEH
MOKa3aTh CBOOOAHOE BJIaJIEHUE MAaTEPUAIIOM TI0 3asBIIEHHOUN TeMe;
- OTBETHI Ha BOIPOCHI TPEIOIaBaTENS M CTYICHTOB TPYIIITHL.
[ToaroroBka u 3ammTa pedepara olleHUBaeTCs B Oaiax:
1. Ogopmnenue (maxcumanvro 4 bania)
1 Gann — pedepat pacrevyaraHn U3 CeTH HHTEPHET, C YKazaHUEM CBoel (haMuInu
2 Gamta — pedepar pacreyaTaH U3 CETH UHTEPHET, COCTABIIEHO COJIEPKaHUE HIIH
CITUCOK JTUTEPATYPHI
3 Gayia — caMOCTOSITENTFHO HAIMMCAHHBINA pedepaT, OTCYTCTBYIOT CCBUIKH Ha
HMCTOYHUKHU UCTIONBE3YEMOU TUTEPaTyphl B TEKCTE.
4 6anna — pedepat opopMIIeH O BCEM TpeOOBAHUSM.
2. Buicmynaenue ¢ doxknadom (maxcumanvro 4 banina)
1 Gay1 — CTYJEHT, HEe OTPBIBASICh YUTACT JOKIIA]]
2 Ganna — CTYJEHT YUTaeT JIOKJa/l, MHOT/Ia OTPHIBAsICh OT TEKCTA, JAET MOSCHEHUS
3 bayia — CTYJCHT JOKJIAIbIBACT CAMOCTOSITEIIBHO, HHOT 14 UCTIOB3YIO 3aITUCH
4 Ganna — CTyIeHT CBOOO/IHO BJIaJIe€T MaTepHAIIOM, HE UCIIONIb3YET MPU OTBETE 3aIUCH.
3. Omesembl Ha 80nPOCHL nNpenodasamenss U 0OHOKYPCHUKOS. (MaKcumaibho 4 baiia)
1 Gayn — CTYJEHT MILET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6amta — CTyAeHT maeT OJHOCTIOKHBINA OTBET (J1a/HET)
3 6amna — CTyIeHT OTBeYaeT Ha OOJBIIMHCTBO BOMPOCOB, COMMPOBOXKAAET MOSICHEHHUSIMH.
4 6auta — OTBETHI JJaHBI HA BCE TIOCTABJICHHBIE BOMPOCHI. ¢ MOsiCHEHUSIMU. CBOOOTHO OPUCHTH-
pyercs B TeMe.




3.5. JIabopaTopHblie padoThI
3.5.1. B paboueii mporpaMmMe IpOX0XKACHUS TUCIUILUIMHBI TPEeIyCMOTPEHO BhimoHeHue 10 na-
O6oparopHbIX padot . [[pumepsl 1a00paTOPHBIX pabOT MPEICTABICHBI HIKE

JlaGoparopHasi padora Ne 1. KayecTBeHHbIe peaklMi HA KATUOHBI M1 AHMOHbI OMOTeHHbIX
3JIEMEHTOB. S- 3JIEMEHTBI.

OnbIT Ne 1. OKHCIANTEIBHO-BOCCTAHOBHTE/IbHBIEC CBOICTBA IEPOKCH/IA BOJOPO/AA.

B npoGupky nmomermaroT 6-8 kamenas pacTBopa nepmanranara kanuss KMnQOs u 2-3 xammm 1Byx-
HopmansHOTO 2H pactBopa cepHoit kucnotel H2SQO4 . 3arem no6aswte 3-4 kammu 10% pactBopa
nepokcuga Bojgopona H202. Kak m3menurtcs 1Bser pacTtBopa, 3amucath B kypHaie. CocTaBUTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOE YPABHEHUE IaHHOM peakuu.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B npo6upky momemntatror 8-10 kanenb AucTwiI. Boabl M 1 kammo QeHon-dranenHa, 3aTeM MUK-
poirmnareneM J00aBIAI0T HECKOIbKO KpucTauinkoB Na2CO3, pa3MennBaoT.

OTMETHTh B KaKOHW IIBET OKpacuTcs pacTBop (eHon-pranenHa. 3anucarh ypaBHEHHE THAPOIIN3A
kapOOHAaTa HATPHUS B MOHHOM U MOJICKYJIIPHOM BHJIE.

OnbiT Ne 3. O6Hapy:kenne katnona K*
['ekcanutpoxobanbtat /I11/ Hatpus - Na3|Co(NOz2)s] B cmabokucioit u HeiTpanbHO cpeze oopasy-
er c COJISIMU Kanus KPUCTAJUIMYECKUI 0CaZI0K K2Na[Co(NO2)s].

Honnprii BUA:
2 K*+ Na' + [Co(NO2)s]* = K2Na[Co(NO2)s] |

B npobupky BHOCST 2 KaIjiu KOHIIEHTPUPOBAHHOTO pacTtBopa xiopuaa kanus KC1 u 2 xarum cBe-
JKEIPUTOTOBJIEHHOIO  KoHLeHTpupoBaHHoro pactBopa Na3[Co(NOz)s]. Beimamaer ocanok
NaK>[Co(NO2)s]. Ecnmu ocagok He oOpaszyercs, TO MOTHUPAKOT CTCHKH MPOOMPKH CTCKJISTHHOW Ia-
JIOYKOM. 3anucaTh LIBET 00pa3oBaBIIETOCS ocajika.
Hanucatp ypaBHeHHE peakiuu B MOJIEKYJIApHOU (hopMme.

OunbiT Ne 4. O0HapyxkeHne karnonaMg*?

A) Enxue menouu BBIIETSIOT U3 pacTBOpa coyiel MarHus O0enblii aM(OpHBIN 0CalOK TMIPOKCHA
Mg (OH), . Monnsii Bua: Mg** + 20H- = Mg (OH)2|

B npoOupky BHOcAT 4 kamu pactBopa xyopuaa maruus MgClz m 2-3 karum pacTBopa ruipokcuaa
Hatpud NaOH, nponcxoaut BeimageHue ocaaka. OTMETUTH LBET OCaAKa. 3allMcaTh ypaBHEHUE pe-
aKILIMM B MOJIEKYJISIpHOM popme.

B) I'uapodocdar natpus Na,HPO4 SIBJISIETCSI XapaKTEPHBbIM PEAKTUBOM HA MOHBI MarHus. B
pacTBOpax COAEpXKALIMX XJIOPUA aMMOHMs, B HPUCYTCTBUM aMMMaka (aMMHayHO-OydepHas
cMecb) oOpasyeTcsl KpHUCTAIMUECKUH ocaJok MarHui-ammoHuil-pocdar. HonHblii BHJ:
Mg?* + NHs* + PO4*— Mg NH4PO4|

K 5-6 xamnsam pactBopa xsnopuna maraug MgClz npuGaBisiioT 2 KamM XJIOpUJIa aMMOHUS
NH4Cl, 3areM 2 kamum pacTBOpa aMMHaka W IO KalulsiM pacTBOp Hatpus ruapodocdara
Na:HPO4. Bemanaer kpucraminyeckuii ocagok. OTMETUTh LBET OCajKa. 3anucarth ypaBHEHUE
pEaKIMU B MOJIEKYJISIpHOU (opMme.

OnpiT Ne 5. Peakuus o6Hapy:kenus karuona Ca*?

Oxcanat ammonusi — (NH4)C204 — oOpa3syer ¢ consiMu KaJlbLUs MEJKO-
kpuctamnaeckuit ocanok CaC2O4, MoHHBIN BUA:

Ca?* +C204> =CaC204]

K 5-6 karusim pactBopa CaClz npunuts 5-6 xamens pactBopa (NH4)C204 peaktuBa. OOpasyercs
ocanok. OTMETUTH LIBET Oca/iKa. 3anmucarb ypaBHEHHE PEAKLMU B MOJIEKYJISIPHON Gopme.



JlaGopaTtopuas padora Ne 2. KosimuecTBeHHbli anau3. Turpumerpus.
OmnpenesieHne KapOOHATHOM /BpeMEHHOI/ AKeCTKOCTH BO/bI

XKectkocTh BoABI 00yCIOBIIEHA MPUCYTCTBUEM B HEH COJIEW MarHus U KaJjbIUsl. dKECTKOCTh
BOJIbl BBIPAYKAETCS KOJIMUYECTBOM MWJUIMAKBUBAJIEHTOB MOHOB KAJIbIUSl U MarHusi, COJICpKaIIuXcs B
I mutpe Bombl. OaMH MUJUTMIKBUBAJICHT JKecTKocTH oTBeuaeT 20,04 Mr/im HOHOB KanbIus uiau 12,16
MT/]I MIOHOB MarHus. Msrkasi Boja COACPKHUT < 4 MIKB/JI. MOHOB KaJbIIMs U MarHus, CPeIHEKECT-
Kas - 4-8 MokB/1, KecTkass  8-12 makB/11. CymMMapHOE COAEp)KaHHE PA3TUYHBIX COJICH KabIUs H
Marausi 00yCJIaBJIMBacT OOLIYI0 KeCTKOCTh BOJbI. OO0Imas KECTKOCTh BOJBI MOJpa3JIeisaeTCs] Ha
KapOoHaTHYI0 U HekapOoHaTHyro. HekapOoHaTHasi (IIOCTOSIHHAsI) ECTKOCTb BOJBI CO3/aeTCs
NPUCYTCTBUEM B HEU XJIOPHIOB M CyJIb()AaTOB MarHUs U KajblHs, a KapOOHATHAsA (BpEeMEHHAas) -
coJiep’KaHuEM B BOJIE THIPOKapOOHATOB ATUX METAJJIOB. BenencTsue ruipoinsa ruipokapOoHaToOB
BOJIa UMEET WICTOYHYI0 PEaKIUI0, IIOATOMY MOXET OBITh OTTUTPOBAHA KUCIOTOW B MPUCYTCTBHU
OJIHOTO U3 KHUCIOTHO-OCHOBHBIX HHJIMKATOPOB (METO allUAUMETPHUN ).

Xom paboThI:

1) HanuimuTe ypaBHeHHsI peakiiuu THAPOIN3a THAPOKapOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1) Cobepure ycTaHOBKY ISl THTPOBAHUS BOJIBI XJIOPOBOAOPOAHOM KHCIOTOM.

2) Ilunerkoii Ha 100 Mi1 mOMecTUTE UCCIIEYEMYIO BOAY B KOHUYECKYIO KOOy, 100aBbTE K
uccieayeMon Boje 2-3 Kamjiu MEeTHJI0OBOro opaHykeBoro. Ilpu Hanmuuu OMkapOOHATOB KU -
KOCTb OKPACHUTCS B JKEJITHIH 1IBET.

3)  OrrTuTpyiiTe MPUTOTOBICHHYIO TPOOY PACTBOPOM COJISTHOW KHCIIOTHI IO TIEPEX0a XKel-
TOH OKpAaCKM MHAMKATOPa B OpaH)KeBYyl0. TUTpOBaHUE BBHINOJIHUTE HE MEHEE TPEX pa3 J10 IMOoJy-
YeHHS 3HAYCHUM, OTIMYAIOmUXCs He Oonee, yeM Ha 0.1 m.

4) Paccuuraiite cpegHee 00beMa XJIOPOBOAOPOAHOM KHCIOTHI, 3aTPAaY€HHOIO Ha TUTPOBA-
HUE: Ve :—VlJrV2+V3

3
5) PaccunraiiTe KapOOHATHYIO KECTKOCTH BOABI (MMOJIB/I):
s _ CulHCD)-V(HCD)-1000
’ VHZO

6) Ilonmw3ysich Tabnuiel KiacCH(PUKAIUU BOABI MO >KECTKOCTH, CIENaiTe BBHIBOJ, K KaKO
rpyInIe OTHOCUTCS UCClleyeMas BOJa.
7) 3anumwuTe MOJy4YeHHbIE Pe3yJIbTAThl B TAOIHUILY:
Ta6auua 4.1. PesynpTatsl TUTpOBaHUA TPOOBI BOJIBI pacTBOopoMm HC!

3.5.2. Metogu4eckue MaTepuabl
B xose BbITIOTHEHUST Ta0OPATOPHBIX padOT CiIeNyeT YETKO CIEA0BATh METOANKE BBITOTHEHUS
U CTPOro coOu01aTh TEXHUKY Oe3onmacHOCTU. [1o uToraMm BBIOIHEHHOM paboThl oopmiIseTcs OT-
YET.
OdopmieHue 1a00paTOPHON U MPAKTHYECKON padoThl
[TpaBunbpHO ohopmiieHHas TabopaTopHas paboTa JOIKHBI COAEPKATh B ce0e pa3esbl:

e Ha3Banue paboThI

O6opynoBaHue.

[{enb paboTHLI.

XoJ1 BBIITOJTHEHUS PAOOTHI.

Pe3ynbraThl HaOMIOIEHUH U BRIYMCICHU B BU1€ TaOJIHII.
YpaBHeHUS] XUMUYECKUX PeaKkuil (TP HEOOXOAUMOCTH).
BrIBOJ (10TKEH COOTBETCTBOBATH 1IETTH PabOTBHI).



Kpurepun oueHuBanusi JJa0OPATOPHOIl U MPAKTHYECKOH PadOTHI
e OuneHkKa «OTIUYHO)» CTaBUTCS, €CIIU:

a) paboTa BBINIOJIHEHA [TOJTHO, IPABUIILHO, 0€3 CYILIECTBEHHBIX OIIMOOK, CIeJIaHbI BHIBOIBL;

0) SKCIIEPUMEHT OCYIIIECTBIICH 110 TUIAHY ¢ YY€TOM TEXHUKHU 0€30IaCHOCTH U TpaBWI paboThI C Belle-
CTBaMH M MpUOOpaMu;

B) MMEIOTCSI OPraHU3aIlMOHHBIC HABBIKK (TIOICPKUBACTCS YHCTOTa paboyero Mecrta W MOPSIOK Ha
CTOJI€, 5KOHOMHO HCIIONIb3YIOTCS PEAKTUBBI).

e  OueHKa «XOpOLIO)» CTAaBUTCS, €CIH :

a) paboTa BBITIONIHEHA MTPABUJIBHO, 0€3 CYIIECTBEHHBIX OIMUOOK, CACTAHbBI BHIBOIBL;

0) OIyCTUMBI: HEMOJHOTA MPOBEACHUS WM O0hOPMIICHHS SKCIIEPUMEHTa, OJJHA-/IBE HECYIIECTBEH-
HBIC OIMOKHU B MMPOBEACHUH WM 0(DOPMIICHUU SKCIICPUMEHTA, B TIPABUIIAX PAOOTHI C BEIIECTBAMU U
npubdopamu.

e OuneHka «yJ10BJ1eTBOPUTEJIbHO)» CTAaBUTCS, €CIIM JOMYIIEHbI OJHA-/BE CYIIECTBEHHBIC OIINO-
KH (B XOJI¢ SKCIIEPUMEHTA, B OOBSICHEHUH, B OQOPMIICHUU pabOThI, IO TEXHHKE 0E30MacHO-
cTH, B paboTe ¢ BeniecTBaMu U Iprudopamu), KOTOPbIE UCIIPABISIOTCS C IOMOIIBIO YUUTEIS.

e OuneHka «Hey10/1eTBOPUTEIbHO» CTABUTCS, €CIIU JIOMYIIEHbl CYLIECTBEHHbIE OMHOKH (B XO-
JIe JKCIEPUMEHTA, B O0BSICHCHUH, B 0(DOPMIICHUH pabOTHI, IO TEXHUKE 0E30MMaCHOCTH, B pa-
00Te ¢ BelecTBAMH U MPUOOpPAMH ), KOTOPBIE HE UCTIPABISAIOTCS IaXKe MO YKa3aHUIO YUUTEIS.

Bo Bcex ciydasx OIEHKa CHIDKAeTCs, ecid OOydJaromMics He COOJI0Jal MpaBHia TEXHUKHA 0e3-
OTIACHOCTH.

3.6. OueHo4HbIE CPECTBA K IK3aMEHY.
3.6.1.1. Bonpockl, BLIHOCUMBbIE HA IK3aMeH

—

CoBpeMeHHas TEOpHsl CTPOCHUS aTOMa.

2. OCHOBHBIE MTOJOKEHUS MPOTEKAHUS XUMUYECKUX PEAKIUA C TOYKH 3PEHUSI TEPMOIUHAMMHU-
KH.

3. KadecTBeHHBIN aHAIN3.

4. IlnanerapHas U KBAHTOBO-MEXaHUYECKas MOJIEJIb CTPOEHHUS aToMa.

5. IloHsTHE SHTAIIBIIUU.

6. Kakue BemiecTBa MOTYT SIBIISITHCSI OKMCIIMTEIISIMU: TIEPMAHTaHAT KaJlusl, COJITHAsI KUCTIOTa,

MEPEKUCh BOJIOPOJA, CEpHAst KUCIIOTA.

7. BomopoaHsblil mOKa3aTeNb.

8. JlpoOHBIi M CUCTEMAaTHUECKUI aHANIN3.

9. Tloctynatsl bopa.

10. 3akoH I'ecca.

! Brnusuue pasnudHbIX (haKTOPOB HA THAPOIIHS.

12. KonnvecTBeHHBIN aHAIIN3.

13. JlucnepcHbie CUCTEMBI.

14. KBaHTOBBIE UHCIA.

15. OcHOBHBIE MOHATHS TEPMOJIUHAMUKH.

16. Hanncate u ypaBHSATH METOJOM AJIEKTPOHHOTO OallaHCca peakllhio: B3auMOJICHCTBUE BOJIO-
poaa ¢ a3oToMm.

17. NonHOE paBHOBECHE BOJIBI.

18. O6mIme MPUHIKITBH U BUIBI KOJIMYECTBEHHOTO aHAJIN3a.

19. Bonopoanslii mokazaTeib pacTBOpa paBeH 3, OoNpeeanTh KOHIEHTPAUI0 HOHOB THIPOK-
cuia B pacTBOpeE.

20. ®u3nveckuii CMBICT KBAHTOBBIX YHCET M UX IU(PPOBBIX 3HAYCHHIA.

21. IloHsiTHE SHTPOIHUH.

22. K kakoMy THIy peaKlMil OTHOCUTCS peaKklys B3auMOJACHCTBUS MEIU C CEPHOU KUCIIOTOM:
HaIMcaTh €€ U apryMEHTUPOBATh OTBET.

23. Buasl ruzipoaunsa.



24.
25.

26.
27.
28.
29.

30.

31

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

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

54.
55.
56.

['paBuMeTpHUYECKUIA METOT AaHAIIU3A.

HamucaTs 1 ypaBHITH METOIOM DJIEKTPOHHOTO OajaHca PeakIuio: B3auMOJICHCTBIE BOJIO0-
poJia c a30TOM.

OnucaHue 37I€KTPOHHOM CTPYKTYpbl HAOOPOM KBAHTOBBIX YHUCEN.

Ouneprus ['m60ca.

Paccuurars M, okuciauTenss ¥ BOCCTAHOBUTENS 171l pEaKLMK: LIMHK + a30THasl KUCIIOTA.
Hanucatp ypaBHeHHsI THAPOIIM3A IO MIEPBOM CTYyMEHU: XJIOpH/Ia Kajusl, aleraTa HaTpHsl.
YKkazarb Xxapakrep cpessl.

Haiitn Maccy menoun (KOH), HEOOXOAMMYIO JIJIs TTOJTHOW HerTpanu3anuu 10r cepHO# Kuc-
JIOTHI.

. TutpumeTpuyeckuil aHaaus.
32.
33.
34.

ITonumepsl U OJIMTOMEPHI.

KomMmmieMeHTapHOCTb.

K kakoMy TUIy peakiuii OTHOCUTCS PEAKLUsl B3aUMOACUCTBUS MEU C CEPHOU KUCIIOTOM:
HanucaTb €€ U apryMEHTUPOBATh OTBET.

ITpunnun [aynu u 3anper [laymnu.

[ToHsiTHE CKOPOCTH XUMUYECKON PEAKIIUH.

Oxucnenue u BoccraHoBieHue. [IpuBectu npumepsl.

Hanucath peakiuu rujgponusa o nepsoii crynenu: KCN, - cynbdara nuHka.
[IpaBuiia KBAaHTOBOM MEXAHUKH.

@DaxTOpBl, BAUAIOLIUE HA CKOPOCTh XUMUYECKOU PEAKLIUH.

I'mpponus comnent.

VYkaxkute, Kakue BEIeCTBa MOTYT ABJIATHCS BOCCTAHOBUTEIISIMU: XJI0P MOJIEKYJIIPHBIH,
AQHUOH XJIOPA, IIEPEKHUCHh BOJIOPOJA, CEpHAast KUCIIOTA.

3aKOH SKBUBAJICHTOB ISl pEarpyIOIINX BEIIECTB.

Xumudeckoe u Gpa3zoBoe paBHOBECHE. .

[TpyHIMII MUHUMYMa SHEPTUU U NTpaBUWIO XyHJA.

3aKOH JEHCTBYIOIINX MacC JJi1 TOMOT€HHBIX PEaKIUH.

[Topsinok ypaBuuBanust OBP.

Meton HeUTpaIU3aLKH.

IToHsATHE O BBICOKOMOJIEKYJISPHBIX COEAUHEHUSAX.

IIpaBuno KnedykoBCKOro u nosyyeHue sHepreTudeckoro psaa Kieukosckoro.

3aKOH JEHCTBYIOINX MACC AJIs TETEPOTE€HHBIX PEAKIIUM.

VYcnoBus 06pazoBaHus U paCTBOPEHUS OCAIKOB.

YKaXUTe OKUCIUTENb U BOCCTAHOBUTEND B PEAKLIUN: B3aUMOJCHCTBUE XKeJe3a C CEpHON
KHMCJIOTOM.

Harnumure ruaponns, yKaKUTe XapakTep Cpelbl: XJIOPUI HATPUs, XJIOPUL aMMOHHUS.
Touka 5KBUBaJICHTHOCTH.

OcHOBHBIE IOHATHS KAYECTBEHHOI'O U KOJIMYECTBEHHOIO aHAJIN3A.

3.6.1.2. IIpumepsl 32124, BBIHOCUMbIX HAa JK3aMeH:

1. Kakoe komudecTBO ocaaka oopasyercs npu B3aumojeicteuu 100 r aurparta cepedbpa ¢ 50 r
COJIIHOW KHUCIIOTHI?

2.KonnenTparusi HOHOB Bojiopoja B pactBope 10-3 moinb/n. Paccunrtaiite THAPOKCUIBHBIN T0-
Ka3aTellb.

3.CKoJIbKO JTUTPOB BOABI HE0OX01MMO A06aBuTh K 1,5 11 0,5 H pacTBOpa XJI0pHIa HATPHsI, YTO-
Ob1 momyuuts 0,1 H pacTBOp.

4 Haiitu maccy mienodu (KOH), HEOOXOIUMYIO TSl TTOTHOW HedTpamm3aruu 10 T cepHOM Kuc-
JIOTHI.

5.BbluMcnuTh MpOLEHTHYIO KOHIEHTpanuioo 1 H pacTBopa xyiopuja HaTpus (MJIOTHOCTH 1,2
/M),



6.CKOJIBKO JTUTPOB BOABI HEOOX0IUMO 100aBUTh K 1,5 11 0,5 H pacTBOpa XJopuaa HaTPus, YTO-
On1 momyuuts 0,1 H pacTBOp.

7.Paccuntate M» OKHCITUTENS U BOCCTAHOBUTEIIA U1 PEaKI[UH: [IMHK + a30THAs KUCIIOTa.
8.BonopoaHblii oKazareiab pacTBOpa paBeH 3, ONPEASIUTh KOHLEHTPALMIO HOHOB THAPOKCHIIA
B pacTBOpE.

9.0mpenenuth 00beM 0,5 H cepHON KHCTOTHI, HEOOXOIMMBIH [Tt HeWTpanu3anuu 150 i 0,1 1
pactBopa KOH?

10.Haiitu maccy menouu (KOH), HeOOX0IUMYIO AJis ITOJIHOM HelTpanusanuu 10 r cepHOl Kuc-
JIOTHI.

11.Hamucatb ypaBHEHHs peakMid TUAPOIN3a cojeil o | CTyneHu B MOJEKYJISIPHOM U HOHHOM
BHJIC: - CyJb(darta amomuHus, - K2S.

12. TemmepaTypHbiii KOXPGUIIMEHT peakuuu paBeH 2. Ha cKoIbKO TpajycoB HEOOXOAUMO TIO-
BBICUTb TEMIIEPATYPY, UTOOBI CKOPOCTh PEAKIIMH BO3pociia B 8 pas.

13.0npenennuth 4yuCiIo Mo U YUCI0 MOJb dKBHUBaJIeHTOB: 10 r cepHoi kucinorsl, U 50 r
cynbdara xpoma(Ill).

14. Beruucnuts, ckonbko rauiepuaa C3Hs(OH)3 nyxHo pacTBopuTh B 200 T BOJBI, 4TOOBI pac-
TBOp 3amep3ai npu — 5°C. Kpuockonudeckasi mnocTosiHHasi Bojbl 1,86 rpas.

15. VI3 cKoNbKHX aTOMOB COCTOMT MOJIEKYJIa HOJa B CIIUPTOBOM PacTBOpE, €Cli pacTBop 6,35 T
riona B 100 r aTaHona kunut mnpu 78,59°C?

16. Cxonbko rpaMmmoB Titoko3bl CsH1206 0110 pactBopeHo B 0,511 BOJbI, €clid TeMIepaTypa
KMIIEHHs! IOJIy4eHHOro pacTBopa coctapuna 102°C?

17. Uemy paBHa Temmieparypa 3amep3anus pactBopa AlCl3 ¢ MOJISIpHOM KOHIIEHTpaIueH SKBU-
BasicHTa 0,3 MOJIB/J, €CITM €ro CTeNeHb aucconuranuu paHa 60%?

18. B kakom koim4ecTBe BOJIbI HaJ0 pacTBOpUTh 6,84 T ritoko3sl CsH1206, 4TOOBI naBiieHNE
napa BoJibl, paBHoe 1pu 65°C 250 rlla, crusumock 1o 248 rlla?

19.HalimuTe OTHOCUTEIBHYIO MOJISIPHYIO MAacCy HE3JNEKTpouTa, eciu ero 10%-Hblil pacTBop
kurut ripu 100,6°C.

20. CkoabK0 BOJBI HAJ0 MPUOABUTH K 2 J1 pacTBOpa caxapa, YTOObI TIOHU3UThH €r0 OCMOTHYE-
CKO€ J1aBlieHuE B 3 pasa?

21. PaccuuTaiiTe MacCOBYIO JOJIIO XJIOpU/a HATpUsI B PU3HOJIOTUUECKOM PAaCcCTBOPE, OCMOTHUYE-
ckoe jaBieHue kotoporo npu 25°C coctasnser 762,7 kIla (0=1, p=1r/cm?).

22. HanumuTe ypaBHEHUs peakliii B MOJIEKYJISIPHOM, NOHHON U COKpaIleHHON HOHHOU (op-
Max MEXJy CEPHOU KUCIOTON ¥ THIPOKCUIOM KaJHsl.

23. Hanumute Bce BO3MOKHBIE YPABHEHHSI PEAaKI[Ui B MOJIEKYJIIPHOM, HOHHOM U COKpallleH-
HOU HOHHOH (hopMax MEXKIY CIEeIYIOIIMM KIUCIOTAMU U OCHOBAHUSIMU:

NaOH,Mg(OH),, H>SO3, H3PO4

24. CocTtaBbTe 10 TPU MOJEKYJISIPHBIX YPABHEHUH peaKIiii, KOTOPbIE BBIPAXKAIOTCSI HOHHO —
MOJICKYJISIPHBIMU YPaBHEHUSIMU

a) Mg?" + CO3* = MgCOs

6) H" + OH = H,O

25. Boruncnuts Konmentpamuio noros OH— u NH4™ B 0,5 M pactsope NH4OH, eciu kKoH-
cranTa guccormarmu K = 1,8x107.

26. CkoJbKo rpaMMoB MOHOB Ba?* coepsxutcs B 200 M1 HACBIIEHHOTO PacTBOpa KapOoHaTa
6apus, eciut [TPgacos = 8x107.

27. CocTaBbTe MOJEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHbIC YPABHEHUS PEaKIUid B3aUMOACHCTBUS
B PacTBOpax MEXIy:

a) XJIOpUJIOM KoOanbTa U CyJIb(OUIOM Kalus;



0) TUAPOCUITUKATOM KaJIUS U TUAPOKCHIOM KaJIHs.

YeMy paBHA KOHIICHTpALIMs KaXKI0TO HOHA B HACKHIILICHHOM pacTBOpe Cyibduaa cepedpa?

28. Kakoe 3 BemecTs: ruipokapOoOHAT Kaus, CyiabpaT KaJaMHusl, THAPOKCHT Oapus OyIeT B3a-
MMOJICHCTBOBATh C CEPHON KUCIO0TOM? BrIpazure 3TH peakuy MOJIEKYJIIPHBIMU U HOHHO-
MOJIEKYJISIPHBIMHU YPABHEHUSIMH.

29.CocTaBbTe MOJIEKYJISIPHBIC YPAaBHEHUS PEaKIIHii, KOTOPBIE BHIPAXKAIOTCS CJICTYIOIIUMU HOH-
HO-MOJIEKYJISIPHBIMHU YPaBHEHUSIMHU:

a) 3Ca%" +2P04 = Ca3(PO4)2;

0) NHs" + OH = NH4OH.

YemMy paBHa pacTBOPUMOCTH CyJIb(HIa KaMUsI B MOJIB/J U T/MOJIb?

30. CocraBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLUI B3aUMOIEHCTBUS
B PacTBOpax MEXIy:

a) cynbdar xKeneza ¥ HUTPaT CTPOHIIHS;

0) HUTPUT HATPUA U COJISTHAS KUCIIOTA.

31.YTo Ha3bIBaeTCS HOHHBIM ITpoU3BeAeHneM Boibl? Uemy oHo paBHO? JlaiiTe BBIBOJ BhIpaxke-
HUS MOHHOTO Mpou3BeeHNs BoIbl. Kak BiusieT TemnepaTypa Ha HOHHOE IPOU3BEIEHNE BOIbI?
32. CkonbKO rpaMMOB TUPOKCH/IA HATPHUSL HAXOJAUTCSA B COCTOSTHUU TMOJTHON AMCCOIUAIINH B
100 ma pactBOpa, pH koToporo pasen 13?

33. PaccuuTaTh MOJISIPHYIO KOHIIEHTPALIMIO HOHOB BOJIOPOJA U T'MIPOKCHIa B PACTBOPE I'UJI-
poxcunaa Hatpust ¢ pH = 12,5.

34. HaiiguTe BOJOPOIHBIM MOKa3aTeb KOHIIEHTPUPOBAHHOTO PACTBOPA CUJIBHOTO 3JIEKTPOJINTA
—0,205 M HCL.

35. K 150 r 20% pacTtBOpa caxapo3sl ob6aBuin 45 T riroko3bl. PaccunTaiite MaccoBble 10H
YTJIEBOJIOB B HOBOM PacTBODE.

36. Jlnsa veritpanu3anuu 20 mit 0,1 H pacTBopa KHCIOTHI MOTPEOOBATIOCH 6 MJT pacTBOpa €IKOT0
HaTpa. OnpenenuTb HOpMaIbHYIO0 KOHIIEHTPALIUIO PacCTBOpa €IKOr0 HATpa.

37. HopmanbsHas koHieHTpanus pactBopa KNO; pasua 0,2 mosnb/n. HaliT mpolieHTHY10 KOH-
nenTpaiuio pactsopa KNO; u mosnspuyto kKoHteHTpaiuio pactsopa KNO; ITnotHocTs pacTBo-
pa NpUHATH paHoi 1 r/mi.

38. Briuuciure MOJISIPHYIO U MOJISIPHYIO KOHIIEHTpaluto skBuBasieHTa 20 % pacTBopa Xjaopuaa
KaJbILIUA INIOTHOCTEIO 1,178 /M.

39. Yemy paBna HopMmanbHOCTh 30% pactBopa NaOH motHoctsio 1,328 r/mn? K 1 11 3T0T0O
pacTBOpa NMpuOAaBUIM S 11 BOJBI. BhruncanTe MaccoByIo OO MOIYYEHHOTO PacTBOpA.

40.. Onpenenutb MOJSIPHOCTb, HOPMAIBHOCTh, MOJISUIBHOCTD U TUTP 4 % pacTBo-
paFeSO4 06wem koToporo paseH 1,5 11, maotHocts 1037 kr/m>

41. CkoIbpKO TPaMMOB PacTBOpPa C MacCOBOM JI0JIel CepHOM KUCIOTHI 96% HE0OX0AMMO BIHUTH
B 1 J1 BOJBI, YTOOBI OJYYUTH PACTBOP C MAaCCOBOM

42. CocTaBUTH JIEKTPOHHBIE POPMYIIBI U TIPEACTABUTH TpadUUeCKH pa3MEIICHUE dJIEKTPOHOB
10 KBAaHTOBBIM SUEHKaM JUIsl yKa3aHHBIX 2JIEMEHTOB. [Ipoananu3upyiite BO3MOKHOCTH pa3b-
€/IMHEHUS CTIAaPEHHBIX IEKTPOHOB IPHU BO30YKIEHIUH aTOMOB ¢ 00pa30BaHHMEM-BaJICHTHBIX
AJIEKTPOHOB B COOTBETCTBUU C TEOPUEN CIIMH-BAJIEHTHOCTHU. YTJIEPOJ, XJIOP.

43.CocraBbTe 3J€KTPOHHBIE (POPMYJIBI U MPEJICTaBbTE IpauuecKy pa3MeLIeHNUE JIEKTPOHOB
110 KBAaHTOBBIM SIY€MKaM JIJISI YKa3aHHBIX 3JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH pa3b-
€MHEHUsI CIIAPEHHBIX IEKTPOHOB NP BO30YKIEHUU aTOMOB C 00pa30BaHUEM BaJIEHTHBIX
AIIEKTPOHOB B COOTBETCTBUU C TEOPUEN CITUH-BAJIEHTHOCTH.

44 TlpencraBbTe 3JIEKTPOHHBIE CTPYKTYPHI Zn2+; S6+



45. Kak u3MeHSI0TCsS CBOMCTBA THIPOKCUAOB 3JIEMEHTOB B MEPHOIAX U IPYyNNaxX C YBEIUYCHHU-
eM nopsiikoBoro Homepa? [louemy?
46. IIpoananu3upyiiTe NU3MEHEHNS BETUUYHUHBI 3apsI0OB SAEP, paAyCcoB. ATOMOB, 3JIEKTPOOT-
pHULIATEIBbHOCTEN U cTeneHel okuciieHus 4 nepuoaa. KakoBbsl 3aKOHOMEPHOCTH 3TUX U3MEHE-
HUH NpU ABMXKEHUU — II0 IPYIIIE CBEPXY BHU3 WJIM 110 IIepuoay ciieBa Hanpaso? Kak n3mens-
€TCs1 B 3TOM HalpaBJICHUN METALLIMYHOCTD 3JIEMEHTOB U XapaKTep UX OKCUAOB U TUIPOKCHU-
oB?
47. CoctaBbTe POPMYJIIBI OKCUAOB U THJIPOKCHIOB Mapranua. Kak usmeHseTcst KHCIOTHO-
OCHOBHOM M OKHMCJIUTEIbHO-BOCCTAHOBUTEINIbHBIN XapaKTep 3TUX coeanHeHnt? [loqunnstorces
JIM 3TH COETUHEHUs 00IIeH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB OKCHJIOB U THIPOKCUIOB?
48. YkaxxuTe BUJBI XUMUYECKOH CBsA3M B ciemyroniux moiekynax: CH3Br, CaO, Jo NH4Cl.
KakoBbI OCHOBHBIE CBOICTBA JaHHBIX BUJIOB CBA3U? 59. Kakasi CBSI3b Ha3bIBACTCS S- U KaKasi
— p-cBa3bi0? Kakas u3 Hux menee npounas? M3o0pa3ute cTpyKTypHBIE POPMYIIBI STaHA
C2Hg, atrnena CoHa n anietunena CoHz. OTMEThTE S- M p-CBA3M HA CTPYKTYPHBIX CXEMax yr-
JI€BOAOPO/IOB.

3.6.2. Metoguyeckue MaTepuaJbl

VYcnoBust 1 mopsiiok mpoBeAeHus dk3ameHa Jganbl B [Ipunoxenun Ne 2 x nmonoxxenuto [1B/]-
07 «O mpoBeAeHUU TEKYIIEr0 KOHTPOJISA yCIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTallMu 00ydaro-
IIIHXCS.
Ha moaroToBky oTBera 00y4aronemycs: mpeaoCcTaBiIseTcst He 0ojiee OJTHOTO aKaJIeMUIECKOro Jaca.
Ha ycTHBIi 0TBeT 00yuaroierocs mo Borpocam 3K3aMeHalnOHHOro Ouiiera oTBoauTcs He Oonee 10
MUH, U He 00Jiee 5 MUHYT Ha OTBETHI Ha JJOTIOJHUTEIBHBIE BOIPOCHI SK3aMEHATOPA.

OOyyaromuiics, UCIIBITHIBAIOIINI 3aTPyAHEHUS NPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY
OwmIeTy, UMEeT IIPABO MOJYYUTh BTOPOH OHMIIET C COOTBETCTBYIONIUM POJICHUEM BPEMEHHU Ha MOJI-
TOTOBKY.

Onenka «5» («OTJMYHO») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOH XapaKTepUCTHKE:

«U3TI0KEHO MPABHIILHOE TOHMMAaHKUE BOMPOCA M JIaH MCUEPIIBIBAIOIINI HA HETO OTBET, COACPIKaHHE
PaCKpBITO TMOJIHO, MPO(eCcCHOHAEHO, TPAMOTHO». BBICTaBIIsAETCS CTYACHTY, OOHApYKUBIIEMY BCe-
CTOpPOHHEE CUCTEMAaTUYeCKOe 3HaHHE Y4eOHO-IPOrpaMMHOI0 MaTepuaia, YeTKO U CaMOCTOSITEIIbHO
(6e3 HaBOAIIMX BOIPOCOB) OTBEYAIOIIEMY Ha BOIIPOC Omiera.

OneHka «4» («X0po1I0») COOTBETCTBYET CIEAYIOIIEeH KaueCTBEHHOM XapaKTepUCTUKE: «U3-
JI0KEHO MPaBUWIbHOE MMOHMMaHUE BONPOCA, JAHO JIOCTATOYHO MOJPOOHOE ONMHCaHHE MpeaMeTa OT-
BETa, MPHUBEJCHBI M PACKPHITHI B TE3UCHOW (pOpME OCHOBHBIE MOHSTHS, OTHOCSAIINECS K MPEIMETY
OTBETa, OIIMOOYHBIX TOJ0KEHUI HEeT». BhICTaBIseTCS CTYEHTY, MMOKa3aBIIEMy CHCTEeMAaTHYEeCKUN
XapakTep 3HAHWU 10 TUCIHIUIMHE U CIIOCOOHOMY K MIX CaMOCTOSITEIIbHOMY TTOMOJTHEHUIO 1 0OHOB-
JICHUIO B XOJI€ ajbHEUIIeH yueOnl U MPoPeCcCUOHAIBHON EATETLHOCTH.

Onenka «3» («y10BJIETBOPUTEIBHO») BBICTABISETCSA CTYJCHTY, OOHAPYKHUBILEMY 3HaHHUE OCHOB-
HOT'0 y4eOHO-IPOrpaMMHOI0 MaTepuaa B 00beMe, HeOOXOUMOM IS JalbHelel yueOsl, crpas-
JSIFOIEMYCSI C BBITIOJTHEHUEM 3a/1aHU, TPEIYCMOTPEHHBIX MPOrPaMMON;

- JIOMyCTUBIIEMY HETOYHOCTH B OTBETE U NPHU BBHINOJHEHUU HK3aMEHAIIMOHHBIX 33JaHUH, HO
00JTaaroIMMU HEOOXOJMMBIMH 3HAHUSIMHE JUISL X YCTPAHEHUS 1T0/I PYKOBOJCTBOM TIPETIOaBaTeIIsl.
Omnenka «2» («HeyTOBJETBOPUTEIBLHO») BBHICTABISICTCS CTYACHTY, OOHAPYKHUBIIEMY CYIIECTBEH-
HBIE TIPOOEITBI B 3HAHUSX OCHOBHOTO Y4€OHO-IIPOTPAMMHOTO MaTepHualia, IOIMyCTHBIIEMY TTPHUHIIH-
NUabHBIE OIIMOKHU B BBIIOJHEHUH MPEyCMOTPEHHBIX MPOTPaMMON 3a/IaHUil; JaBIIEMY OTBET, KO-
TOPBIN HE COOTBETCTBYET BONPOCY FK3aMEHAI[MIOHHOTO OUjeTa.



IIpumep 3K3aMeHANMOHHOTO OMJIeTa « XMMUS HEOPraHUYeCKasi U aHAJIMTHYECKasD)

«BEPXHEBOJI’KCKHI I'OCYJAPCTBEHHBIN AT'POBHOTEXHOJOI' MYECKU
YHUBEPCUTET»
(®I'bBOY BO «BepxHeBosukcknii 'AY»)

WucturyT BerepuHapHoi#i MeTUITUHBI 1 OMOMH)KCHEPUU
Kadenpa [puknagHpIX OMOTEXHONIOTUI
Coemmansnocts  36.05.01 Berepunapus

(nampaBneHue)

Jucrurmna HEopraHu4ecKas U aHATNTHYeCKass XUMUS

®dopma o0yueHus

Ounas, 3a04yHas

Kype

Cemectp 1

JK3aMeHAIHOHHBIH OujieT Ne
1. PacTBOpBI CIIa0BIX 3JEKTPOTUTOB. THUIBI CITA0BIX dNIeKTpoIuTOB. CTyneH4aTas JUCCOIH-
LY, HAIUIIUTE YPABHEHHUE TUCCOLMALNN ISl YTOJIBHOW KMCIIOTHI U BBIPAXKEHNE KOHCTaH-
ThI IUCCOLMALINU 110 | U 2 CTyIEeHHU.
2. T'maponu3s mo aHnoHy. Hanmuimmre MOHHO-MOJICKYISIPHOE U MOJICKYJIIPHOE YpaBHEHUE TH/I-
ponu3za conu cyibbuta Hatpus. Kakas cpena B pacTBope 3TO# comu?

3.
Onpenenutb MOJSIIbHYIO KOHUEHTpauuto 15%-Horo pactBopa menoun NaOH.

Yr1Bepxkaao:
3aB. kadenpoii JI.B.Bup3ym

(monmwce)

BajibHO-peliTHHrOBasi OLIeHKA 3HAHUI 00y4YarUUXcs cocTaBiieHa B cooTBeTcTBuM ¢ [1B/I-
07 «O npoBeneHUH TEKYILIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu olyuaro-
LIMXCS
OueHuBaHue pe3yJIbTATOB POMEKYTOUYHOM aTTECTALMH:

Ornenka Konmuectso 6amos
"HEeyIOBJIETBOPUTEIHHO" 0-23
"y IOBIIETBOPUTEIBHO" 24 -29
"xoporo" 30-35
"oTnnyHO" 36-40

Hrorosasi 6a1bHO-peliTHHIOBAsl OLIEHKA:
Omnpezensiercs myTeM CyMMHPOBaHUs 0aJIOB, MOJYUYEHHBIX O Pe3ysIbTaTaM TEKYIEro KOHTPOJIS B
cemecTpe, OOHYCHBIX OaJIJIOB U OaJIJIOB, MOJYUYEHHBIX Ha 9K3aMeEHe.

Hrorosas pedTUHTOBasI TpanuuroHHAas OLICHKA Ornenka (ECTS) I'pamauus

OIIEHKa
0-59 HEYAOBIETBOPUTEIHHO F HEYAOBIETBOPUTEIHHO

60 - 64 YAOBIIETBOPUTEIHLHO E MIOCPEICTBEHHO
65-74 D YIOBIIETBOPUTEIHEHO
75 -84 XOPpOIIO C XOpOIIO
85-89 B OYEHb XOPOIIO
90 - 100 OTIINYHO A OTIINYHO

TpaguuoHHas OlleHKa BMECTE ¢ UTOTOBON OallbHO-PEHTHHIOBOM OIIEHKOM BBICTABIISIETCS B 3a4eT-
HO-DK3aMEHALIMOHHYIO BEIOMOCTD.



