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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

[lenssMu OCBOCHMSI TUCLMILIMHBI SBJISIETCS MPUOOpEeTeHHe 00yYaroIMMUCS TEOPETHUECKUX,
METOJOJIOTUYECKUX U MPAKTUUYECKUX 3HAHUH, (POPMUPYIOIIUX COBPEMEHHYI0 XMMHUYECKYIO OCHOBY
JUI OCBOEHUS NMPOQUIMPYIOUMX YU€OHBIX AUCLUILIMH U BBINOJIHEHUS OCHOBHBIX MPO(eCcCHOHaANb-
HBIX 33]a4: NPO(PUIAKTHKH U JIeUeHUs] 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 JHCIUTLIN-
HA OTHOCHTCS K

Craryc qUCHUTUTUHBI

O06ecneunBaroIme
(mpeArIecTBYOIINE) AUC-
[IUTUTHHBI, IPAKTUKH

ObecneunBaembie (TI0-
CJICIYIOIINE) UCITUTLIH-
HBI, IIPAKTHKU

00s3aTeIbHON YacTu
0a30BOi1

[IkonbHBIE KypChl XUMUU, PUZUKH

3. PE3YJIBTATBI OBYYEHHS 110 JUCUUILIMHE (MOJY.JIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHWSI KOMIETEHIININ)

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

udp n HanMeHoBaHUE
KOMITETCHIINH

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

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

(dhopmMupoBaHue
JTaHHOTO(BIX) UH-
nukatopa(oB) 10-
CTHPKEHHSI KOMITE-

TEHLIUH

OIIK-2. Crnocoben wuHTEp-
NPETHUPOBATh U OIICHWUBATh B
npodeccCHoHaNbHON JeaTeNb-
HOCTH BJIMSHHE Ha (PU3HOIIO-
THYECKOE COCTOSIHME Opra-
HU3Ma JKHUBOTHBIX TPUPOJI-
HBIX, COLIMAJILHO-
XO3SHUCTBEHHBIX, TCHETHYE-
CKUX M SKOHOMHYECKUX (hak-
TOpOB

NA-lomnk-2

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-
HUKa W KEPTBBI, Napa3UTOB M XO35€B; SKOJIOTHYECKHUE
0COOEHHOCTH HEKOTOPBIX BHJOB MAaTOT€HHBIX MUKPOOPTa-
HU3MOB; MEXaHHU3MbI BIIMSHUS AHTPOIIOTEHHBIX M 3KOHO-
MUYECKUX (PaKTOPOB HA OPTaHU3M KHBOTHBIX.

N-20mk-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




3MOHHBIX OOJIE3HEH W JICUCHHS JKUBOTHBIX; UCIOJIH30BATh
METOJIbI 3KOJIOTHYECKOTO MOHHMTOPWHTA TPU IKOJIOTHYE-
ckoii skcreptuze o0bekTOoB AIIK m mpowmsBojicTBe c/X
MPOAYKIIMK; MPOBOAWTH OICHKY BIIMSHUS HA OPTaHU3M
JKUBOTHBIX aHTPOIIOT'CHHBIX M SKOHOMUYECKHUX (haKTOPOB.
W-3omxk-2

Bragets: mpencraBieHneM 0 BOSHHUKHOBEHUH JKHUBBIX Op-
TaHU3MOB, YPOBHSX OpPTaHU3alluU KUBOW MaTepuu, o OJia-
TOTIPUSITHBIX W HEOIArompHATHBIX (DaKTOpaX, BIHSFOIINX
Ha OpraHW3M; OCHOBOHM M3Y4YE€HHS dKOJOTHIECKOTO MO3HAa-
HUSl OKPYXKAOIIEr0 MHpPA, 3aKOHOB PA3BUTHUS MPHUPOJILI U
o0IIecTBa; HaBbIKAMM HAOJIOJCHHS, CPAaBHUTEIHLHOTO
aHaNN3a, UCTOPHYECKOTO W IKCIEPUMEHTAIHLHOTO MOJIe-
JUPOBAHUS BO3ACHCTBHA AHTPOIMOTEHHBIX M AKOHOMHYE-
CKUX (DaKTOPOB HAa KHUBBIC OOBEKTHI, YYBCTBOM OTBET-
CTBEHHOCTH 3a CBOIO IpodeccHro.

OIIK-4. CnocobeH uCHOMB-
30BaTh B NPO(ECCHOHAIBLHOM
ACATCIIBHOCTH METOJbI pPCHIC-
HUA 3aJad C NPUMEHEHHEM
COBpEeMEHHOro  000py/IoBa-
HUS TIpU pa3paboOTKe HOBBIX
TEXHOJIOTHH M HCIOJIb30BaTh

COBpEMEHHYI0  Tpodeccro-
HaJIbHYI0O METOIOJIOTHIO JUIs
NpOBENEHUS  JKCIEPUMCEH-

TQIBHBIX HCCIENOBAaHUH U
MHTEPIpEeTaluy UX pe3yJibTa-
TOB

U-1onk-4

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

NJI-20rk-4

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

W/I-3ork-4

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

Bce

4. CTPYKTYPA M COAEPKAHUE JUCHUILIMHBI (MOLYJIS)

4.1. Conep:xaHue TMCUMILINHBI (MOTYJIs1)

4.1.1. Ounasn ghopma:

Bugpl yueOHBIX 3aHS-
THI U TPYAOEMKOCTh, |
=
Jac. S
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1 |OcHoBHBIE 3aKOHBI U MOHATHS XUMuK Onpene- 2 2 4 KILY
leHue XUMMH, KaK HayKu. XUMHYECKHI Xapak- O,
Tep Onoornyeckux 3akoHoB. OCHOBHBIE IOHS- T.9
THUsI: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3zoB, Unciao ABoraapo.
OKBUBaJIEHT. MoIsipHas Macca JKBUBAJICHTA.
3akoH skBHBajJeHTOB. [IposBieHrEe B )KUBOM Op-
raHu3Me.
2 |BHYTpeHHsIsI DHEprusl. OHTAIbNHS. DHTpPONUs.| 2 1 4 [KIJI,
CBoOoHast sHeprusi. DakTophl, OMPEAEIIIONIHe YO.
HATpaBJICHUs] XUMUYECKUX PEAKLIU. 6]




3 |CKOpOCTh XUMUYECKHX peaKInii. 3aKoH Jei- VO,K
ctBUs Macc. KoHcTanTa ckopoctu. DakTophl, ,
BJIMSIIOIIME HA CKOPOCTh. BiusiHue Temneparypsl KJL.T.
HA CKOPOCTb OMOJIOTHUECKHX MpoLeccoB. PoTo- €]
xuMudeckue peakiuu. Karanuz. @epMeHTHI.

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

5 |lucnepcHble cucTeMbl. [IoHITHE 0 KOJUTOMITHBIX YO
M NICTUHHBIX pacTBopaX. CombBathl. [ mapaTsl. KP. >
CriocoObl BhIpayKEHHsI KOHLIEHTPAIUH PACTBOPOB.

6 |KomnmuratuBHbIe cBoMCTBA. 3akoHbI Payis. Oc- YO,
Moc. Ocmotrdeckoe aasnenue. Typrop. [lmaz- 1,2
MoJu3. Pollb BOJHBIX pacTBOPOB B OHOIOTHYE-
ckux cuctemax. CBOHCTBa pacTBOPOB IIEKTPO-

MUTOB. Teopus ANEKTPOJIUTUUECKOHN JUCCOIHA-
mmu. Poib ruspaTanuy MOHOB B OMOJIOTHIECKIX
cucreMax. CHIIbHBIC U cTIa0ble 3JICKTPOJIHTHI.
Peakiiuyt HOHHOTO OOMeHa

7 [[Iporonmurudeckoe paBHOBecHe B Bojie. Bomo- K,
[POJHBIN NoKa3arens. Biusaue pH - cpensl u T,YO
MOHHOW CHJIBI pACTBOPa Ha OMOXUMHYECKHE .0
rpouecchl. 'naponus conel. I'uaponutuueckue
[TPOIIECCHI B )KMBOM OpPTraHU3MeE.

8 [Ctpoenue aroma. DJIEKTpOHHOE 00y1ako. Xapak- YO,
TEePUCTUKA IHEPT€TUIECKOTO COCTOSIHUS AJIEK- KJI, O
TpOHA KBAaHTOBBIMH yuciamMu. [[puHIHIIE 3amo-

HEHUS. DIIEKTPOHHBIE U SJIEKTPOHHO-
rpadudeckue GopMyJsIbl ATOMOB.

9 [epnomnueckuii 3axon /1. . Menneneesa. KJL,
CBOICTBa aTOMOB DIIEMEHTOB (pajyc, SHEPTHUS T,
MOHM3ALNH, SJHEPTHS CPOJACTBA K AJIEKTPOHY, C)
PIEKTPOOTPHUIIATEILHOCTH ).

10 [[Ipupona xuMuYecKol CBA3U. MeTo/T BaJIEeHTHBIX VO, T
CBsi3el. | ' mOpuan3aIist aTOMHBIX OpOUTATIEH. .0
Monnas cBs3b. KoBanenTHas cBs3b. Bogopoanas
cBs3b. bronornyeckoe 3HaueHNE M POJIb BOJIO-

OJTHOM CBS3H.

11 |OxkucanTensHO-BOCCTAHOBUTEIBHBIE peakIuy KJI. O
BaxHelIne  OKHCIUTENIH, BOCCTAHOBHTEIIH.
OKHCIUTETHHO-BOCCTAHOBUTETHHBIN JKBHBa-
merT. OKUCIUTENHHO-BOCCTAHOBUTENBHEIE PEaK-

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

12 |OxucnuTenbHO-BOCCTAHOBUTEIHHOE PABHOBECHE. KJLT.
OKHCIUTETHFHO-BOCCTAHOBHUTEBHBIE IIOTSHIIHA- )

UTBI

13 Kommiekcuele coennHeHusi KoopauHanmoHHas]
reopust Bepuepa. OnpeneneHue NOHITHIA: KOM-

[IEKCHBIE COCJMHEHHS, IICHTPAIBHBIA aTOM, JTU-
raHJbl, KOOPAUHALMOHHOE YHWCJIO, BHYTPEHHsI, KJI,
BHewHssT cdepa. buonmormueckas ponbp KoOM- YO.
[IEKCHBIX COCIMHEHWH. ['eMOrinobuH u XJIopo- €]
(bnm KaKk KOMIUIEKCHBIE coenuHeHHus. OcobeH-
HOCTH MPUCOEIUHEHHS KUCIOPOAA K UOHY JKelle-
3a B TeMOIJIOOHHE.

14 bydepnbie pactBopsl [IpoTonmTHYecKOe paBHO- YO,




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

15 Xumus S -,P-, d- smemMeHTOB (KaueCTBEHHBIH|

aHa/IM3) , OMOJIOTHYEeCKOE 3HAUCHUE, XUMUYECKHe 2 5 6 BJIP,
CBOHCTBA. YO P.
€]

16 [Ipeamer u 3amauu aHATUTUYECKOW XUMHUH. Pony 2 BIIP
M 3HaueHHe e€¢ B CeIbCKOM Xxo3siicTBe. CoBpe- 5 6 o P”
MEHHBIE TPeOOBaHHS K CEIIbCKO-XO035ICTBEHHOMY 5 '
aHanmu3y. TUTpUMeETpUUYECKHE METOBI.

BCcero 36 |18 18 | 72
4.1.2. 3aounasa ¢popma:
Bunp! yueOHbIX 3aHs-
TUU U TPYAOEMKOCTh, |
Jac. E
z
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OCHOBHbIE 3aKOHBI U MTOHATUS XUMUU Omnpeze- 8 VO,
leHue XMMHHY, KaK HayKu. XMMHYECKUHI Xapak- KP,
rep OMOJIOTHYecKUX 3aKOHOB. OCHOBHBIE TIOHS- K, 2
THUSI: MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM
ra3zoB, Uuciao ABoraapo.
OKBUBAJICHT. MousipHas Macca 5SKBHUBAJICHTA.
3aKkOH OSKBHBAIECHTOB. lIposiBIIEeHWE B XUBOM
OpraHu3Me.
BayTpeHHss sHeprusa. OHTaNbIHUA. DHTPOIHS. 8 VO,
CBoOoHas sHeprusi. GakTophl, OMpeAeINIIONIHe KP,
HaIpaBJICHUSI XMMUYECKUX PEAKLINAM. K, D
CKOpOCTh XUMHUUYECKHUX PEAKIUil. 3aKOH Aeii- VO,
cTBUs Macc. KorcranTta ckopoct. PakTopsl, 8 KP,
BJIMSAOIINE Ha CKOPOCTh. DOTOXUMHUYECKUE pe- K, D
akuuu. Katanus. @epMeHTHL.
Xumudeckoe paBHoBecue. KoncTanTa paBHOBe- , YO,
cust. CMeleHne XHMIIeCKOTO0 PaBHOBECHS. 8 [P,
[Tpunnun Jle-Illarense. K, D
lucriepcHplie cuctemsl. [loHsTHe 0 Kommtouaapix | 1 2 8 YO
M UICTUHHBIX pacTBopax. ConbBatel. ['uapatsl. BJIP
Crioco0bl BhIpa)KEHHUsI KOHIIEHTPAITMH PACTBOPOB. KP. D
KonnmuratueHbIE CBOICTBA 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
PIEKTPOIMTHYECKOH quccoruanuu. Poms ruapa-
AN HOHOB B OMOJIOTHYECKUX CHCTEMaX.
CunbHBIC U c1a0ble 3IeKTPoNInThl. Peakiun
MOHHOTO 00OMEHa
[IporonuTHueckoe paBHOBEcHE B Bojie. Bomo- 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 )KMBOM OpraHu3Me.

8 [Ctpoenue aroma. DNeKTpOHHOE 001ako. Xapak- 8 YO,
TEPUCTUKA YHEPIE€TUUECKOTO COCTOSHHUS JICK- KP,
TpOHA KBAaHTOBBIMU unciaaMu. [I[pUHIIMIIBI 3a1101- K, D
HEHHS. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpaduueckue GopMysbl AaTOMOB.

9 [[epuoanyeckuii 3akon /1. 1. Menzaeneesa. 8 YO,
CBOICTBa aTOMOB DIIEMEHTOB (payc, SHEPTUS KP,
MOHM3ALMH, SHEPTUS CPOACTBA K AIIEKTPOHY, K, D
PIECKTPOOTPHUIATEITEHOCTD ).

10 [[Ipupoma XMMHUYECKOM CBA3U. METO BaJCHTHBIX 8 YO,
cBsizeil. [ mOpuan3anust aTOMHBIX OpOUTalei. KP,
Monnas cBsa3b. KoBanentHas cBs3b. Bonoponnas K, D
cBs13b. brosornueckoe 3Hau€HUE U POJIb BOJO-

OJTHOM CBSA3H.

11 OKHUCAUTENBHO-BOCCTAHOBUTEIHHBIE peakiuy 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 |OkucnuTensHO-BOCCTAHOBUTEIHLHOE PABHOBECHE. 8 YO,
OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE TOTEHIINA- KP,
UTBI. K, D

13 [KommuiekcHple coenmHeHus KoopauHarmoHHas
reopust Bepuepa. OnpeneneHue NOHITHI: KOM-

MIEKCHBIC COCAMHEHHS, [ICHTPAIBHBIA aTOM, JTU-

raHAbl, KOOPIWHALWOHHOE YHUCJIO, BHYTPEHHSS, VO,
BHEITHsST cdepa. buomormdeckas poilb KOM- 8 [KP,
IICKCHBIX COCIUHEHUH. ['eMOrIoOMH U XJIOpO- K, D
(W1 KaKk KOMIUIeKCHbIe coeauHeHus. OcoOeH-

HOCTH MIPUCOCAMHEHHS KUCIOPOJa K HOHY XKeJle-

3a B TeMOIJIO0HHE.

14 bydepnsie pactBopsl [IpoTonuTHyeckoe 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- smemenToB (KauecTBeHHBIH 1
aHaM3) , OMOJIOTMYeCKOe 3HAUCHHE, XHMHIECKHUC 5 6 BJIP,
CBOICTBA. YO

K.D

16 [[TpenMeT U 3a7a4u aHATMTUYECKON XUMUH. PoJib) BJIP
1 3HaueHue €€ B cenbCcKoM xo3siicTBe. CoBpe- 5 6 VO ’
MEHHBIE TPEOOBaHUsI K CEIbCKO-XO03SIHCTBEHHOMY) K. D
aHanu3y. TUTpUMETpUUECKUE METOIBIL. )
BCEro 4 12 | 122

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

gac.
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1 |OcHoBHBIE 3aKOHBI ¥ TOHATHS XUMuU Ompene- 8 VO,
leHue XUMHH, KaK HayKu. XUMHYECKHUI Xapak- KP,
Tep Onomornyeckux 3akoHoB. OCHOBHBIE OHSI- K, D
THUsI: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3zoB, Unciao ABoraapo.

OKBHUBaJIEHT. MoJspHas Macca JKBUBAJICHTA.
3akoH SKBHBaleHTOB. I[IposiBIeHHWE B >KUBOM
OpTraHu3Me.

2 |BHYTpeHHsII SHEpTHsl. OHTAIbIHS. DHTPOIUSL. 8 YO,
CBoOoHas sHeprusi. DakTophl, OMPEACIAIONIHE KP,
HAIIPaBJIEHUS] XUMHUYECKHUX peaKklnil. K, D

3 (CropocTh XUMHYECKHUX PEeakLnil. 3aKOH Jeii- YO,
ctBusa Macc. KoncranTa ckopoctu. dakTopsl, 8 KP,
BJIUSAIOIINE Ha CKOPOCTh. DOTOXUMHUYECKUE pe- K, 2
aximn. Katanus. @epMeHTHL.

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

5 Jucnepcusie cucremsl. [lonsTHE 0 KOMTOUAHBIX | 1 2 8 YO
1 MICTUHHBIX pacTBopax. ConbBathl. ['uapaThl. BJIP
Cr1oco0b!I BEIpa)KEHUS KOHIICHTPAITMH PACTBOPOB. KP. D

6 |KomnmuraTuBHBIE CBOHCTBA PACTBOPOB HEAJICK- 1 1 2 8 VO,
TpoJuTOB. 3akoHbI Paymnsa. Ocmoc. OcMoTHue- KP,
ckoe aasnenue. Typrop. Ilnasmonus. Pons Boa- K, 2
HBIX PACTBOPOB B OMOJIOTMYECKUX CHCTEMAaX.

CBoICTBa pacTBOPOB JIEKTPOJIUTOB. Teopus
PIEKTPOIMTHYECKOM auccornuanyu. Poims ruapa-
TallMd HOHOB B OMOJIOTMYECKUX CUCTEMAX.
CuibHBIC U Ci1a0ble AIeKTPONINTHI. Peakiiun
MOHHOTO O0OMEHa

7 [[Iporonmuruyeckoe paBHOBecHe B Bojie. Bomo- 1 1 2 8 K,
[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. DJeKTpoHHOE 00aK0. Xapak- 8 VO,
TEePUCTUKA IHEPTETUIECKOTO COCTOSIHUS AJIEK- KP,
TPOHA KBAHTOBBIMU unciaMu. [IpuHIune! 3anos- K, 2
HEHHS. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GopMyJsIbl ATOMOB.

9 [[Mepuonuueckuii 3akoH [. . Menneneena. 8 VO,
CBoiicTBa aTOMOB 3JIEMEHTOB (PagnycC, SHEPTUs KP,
MOHU3ALMH, SHEPTHsI CPOJICTBA K AIEKTPOHY, K, D
PIEKTPOOTPHIIATEILHOCTD ).

10 [[Mpupoma xuMUUECKOMN CBSI3K. METO]T BAJICHTHBIX 8 VO,
cBsizeil. [ mOpuanzanust aTOMHBIX opOUTalei. KP,
Monnas cBsa3b. KoBanenTtHas cBsizb. BogopoaHas K, D
cBs3b. bronornyeckoe 3Ha4eHNE M POITH BOJIO-

OJIHOM CBA3H.
11 |OkucanuTEIbHO-BOCCTAHOBUTEILHEIE peakiuy] 1 1 2 8 [|VO,




Baxuelie  OKHCIUTENIH, BOCCTAHOBUTEIH. BJIP
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIHN DKBHBa- KP,
meHT. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaK- K, 2
MU B )XKUBOM opranu3me. [loHsTre 0 OMOXUMHU-

MECKUX PEIOKCUCTEMAX.

12 |OkuCIuTEIbHO-BOCCTAHOBUTEILHOE PABHOBECHE. 8 YO,
OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC MIOTCHIINA- KP,
UTEI. K, D

13 |[KomrutekcHble coeauHeHus KoopauHaipioHHas
reopust Bepuepa. OnpenencHre TOHITHIA: KOM-

MJICKCHBIE COCIUHCHHUS, [ICHTPAIBHBIN aToOM, JIU-

TaHIbl, KOOPAWHAIIMOHHOE YHCJIO, BHYTPEHHSIS, YO,
BHEIIHS cdepa. buoiormdeckas poiab KOM- 8 KP,
IICKCHBIX COCIUHEHUIA. ['eMOrIoOuH U XJIOpO- K, 2
(W1 KaKk KOMIUIEKCHbIE coeauHeHus. OcoOeH-

HOCTH TIPUCOEIWHEHHS KHUCIOPOAa K MOHY JKelle-

3a B reMoryioOuHe.

14 bydepnsie pactBopsl [IpoTonuTHueckoe paBHO- YO,
Becue B OydepHbix cucrtemax. Pacuer pH B Oy- 1 6 BJIP.
(beprBIX pacTBOpax. bydepHas emxocts. broio- KP,
rrdecKast posib OyQepHBIX CHCTEM. K, D

15 Xumus S -,P-, d- smemeHTOB (KaueCTBEHHBIH|
aHaIN3) , OMOJIOTHMYeCKOe 3HAUYCHHE, XMMHICCKHC 5 6 BJIP,
CBOMCTBA. YO

K. D

16 [[IpenMeT ¥ 3a7a4u aHATMTUYECCKON XUMUH. PoJib) BIIP
1 3HaueHue e€ B celbCKOM Xxo3sicTBe. CoBpe- 5 6 o ’
MEHHBIE TPeOOBAHUS K CEIIbCKO-XO03SHCTBEHHOMY KD
aHanu3y. TUTpUMETpUUECKUE METOIBIL. )
BCEro 4 12 | 122

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

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. |8cem. |9 cem. |10 cem.
Jlexumu 36
JlaboparopHbie 18
[TpakTrueckue 18
Hroro koHTaKTHOM padoThl | 72
CamocrosrensHasi  paboTa 72
+KOHTPOJIb
Popma KOHTPOJIS €)
4.2.2. 3aounasn gpopma:
Bun 3ansThit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
Jlexunu 6
JlaboparopHbie 12
IIpakTHueckue 4
HToro KOHTaKTHOH pabOTHI 22
CamocrosTensHas padoTta 122
Popma KOHTPOJIS E)




5. OPTAHM3ALIMA U YYEBHO-METOANYECKOE 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

OKHCTUTENIEHO-BOCCTAHOBUTEILHBIC PEAKITUI

KomnekcHbie coeTuHEHUs

PacTBopbI, KOHLIEHTpALUU

3akonsl Payns u Baat-T'odda

buorenHble 371€MEeHTbI

CnocoObl TUTPOBAHUS
OU3NKO-XUMUYECKUE METObI aHAIIN3a

— Tembl, BBIHOCHMbIE HA CAMOCTOAITEJIbHYI0 IPOPAdOTKY:

@®akTOp 3KBUBAJIEHTHOCTH, MOJIIPHAsA Macca SKBUBAJICHTA, 3aKOHbI XUMUU

XumMHuueckasi TEpMOJIMHAMHKA

Xumuyeckas kuHetuka. Karanu3. @epMeHThl Kak KaTaiau3aTopbl OMOXMMHYECKUX

npoueccoB. OCHOBHbIE MOHATUS U OOILIME MPUHLMIBI KaTaau3a. |'OMOreHHbId Kara-

3. OepMEeHTaTUBHBIN KaTalu3.

KoopaunanyioHHble COeTUHEHUS

Kucnotnocts u 6ydepHocts pactBopoB. buonorudeckas pois 0yhepHbIX cucTeM

Kaxymiasicst crenens nucconuanui. AKTUBHOCTb, K03 duimenT aktuBHOCTH. VloHHAs

CHUJIa pacTBOpA.

[TpuunHbl 00pazoBaHus pacTBOpoB. OU3NUECKHE U XUMHUUECKHUE CUIIbI 00yCIIaBiInBa-

forre oopazoanue pactBopoB. ConbBaTanus u ruaparanus. Gusuko-xumMudeckas

Teopusi oOpa3zoBanus pactsopoB J[.M.Menneneena

Croco0ObI BeIpaXXeHHSI KOHIIEHTPAIIMH PACTBOPOB

ATOMHO-MOJIEKYJIsIpHOE yueHHEe. COBPEMEHHOE MPEACTABIEHUE O CTPOEHUH aToMa ¢

TOYKH 3PEHUSI KBAHTOBOM TEOPHUH.

XuMH4ueckas CBA3b

XuMmus S- 3JIEMEHTOB: BOJI0poI, diieMeHTHI |A-, | A- moarpynmer obmue cBoWCTBA.

Xumus P-anementos. HHIA-, IVA-, VA- nioarpymisr o01ue cBoricTBa. Xumusi 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. KucnotHo-ocHOBHOE 51 OKHUCIIUTEIIBHO-

BOCCTAaHOBUTEJIBHOE TUTPOBAHHUE.

KauecTBeHHBIN aHAIIN3

B TeueHue cemecTpa CTyZeHTaM PEKOMEH]IyeTCsl BHIOpAaTh U3 MPEJIaraéMoro Clrcka TeMbI 3cce
u pedepaToB Harbosiee HHTEPECHbIE JIsl HUX. B COOTBETCTBHUM C KaJeHJAapHO - TEMATUYECKUM ILjIa-
HOM OCBOEHMSI JTUCHMIUIMHBI 110 BBIOpAaHHON TeM€ MOJArOTOBUTH KPAaTKOE COOOIEHHE ISl OJHO-



TPYIITHUKOB C Mpe3eHTanuei. B mpolecce NOAroTOBKY K BBICTYIUICHUIO U 3aHATHUIO MPENOJIaBaTENb
KOHCYJBTUPYET CTYyICHTa, IOMOTaeT O0Jiee MOJIHO, TOCTYITHO U UHTEPECHO PACKPHITh TEMY.

- Apyroe

CIIMCOK TEM PE®EPATOB

Tepmoxumus.

@epMEHTaTUBHBIN KaTaau3

XuMusi OMOTeHHBIX AJIEMEHTOB

KecTkocTh BOJBI

OcMmoc B )XMBOM MPUPOJIE.

KomrmnekcHple coelMHEHU B )KUBOW MIPUPOAE

ogakrwdE

Criucok TeM pedepaToB €XEeroJHo OOHOBISIETCS, B JAOMOJHEHHWE Hamuboyiee aKTUBHBIC U JTH000-
3HATEJbHBIE CTYAEHTHI MOTYT IPEJIOKHUTH CBOU TEMBI IO INPEIBAPUTEIHHOMY COTJIACOBAHHIO C
npenoaaBaTeyicM U KaJICHAAPHO — TCMATHYCCKUM IIJIAHOM OCBOCHUS JUCHUITINHBI.

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

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

- U3Y4YEHHE TEM TEOPETHUUECKOT0 Kypca, 3aIUIaHUPOBAHHbIX JUIsl CAMOCTOSATEILHOTO OCBOCHHS;

- HamKcaHue peepaToB U BHICTYIUIEHUS C JOKJIQJAaMHU Ha IPAKTUYECKUX 3aHATHUSX.

- TECTOBBIE OIIPOCHI (ITPOMEKYTOUHBIE)

- BBIIIOJIHEHHE KOHTPOJIbHBIX PA0OT, YCTHBIE OIPOCHI, KOJJIOKBUYMBI,

- 3alUTa OTYETOB 10 J1a0OPaTOPHBIM paboTaMm.

- BBICTYIIJICHHE U 3aluTa pedepara

- claya dK3aMeHa.

5.3. YueOHO-MeTOAUYECKOE OOecTieueHHe CAaMOCTOATEIbLHOH padoThI

[Tpy BBIOJIHEHUU CAaMOCTOSATENILHONW pabOThl PEKOMEHIYeTCsl HCIOIb30BaTh OCHOBHYIO U J10-
MOJIHUTENIbHYIO JINTEPATYPY, METOJUYECKHE yKa3aHUs U pa3paboTKu Kadenpsl, ykazaHHble B 11.60.1.
—-6.6.

JI1s BBITIOJIHEHUSI CTYJIEHTAaMH CaMOCTOSITEIbHOM paboThl HE MPEAYCMOTPEHO METOAMYECKUX
pekoMeHaanui U ykazanuil. Ha mabopaTopHO — MpakTUUYECKUX 3aHATUAX CTYJIEHTHI MOJy4YaroT WH-
JAUBUAYAJIbHBIC 3aIaHUA U BBIIIOJIHAIOT UX K CIICAYIOIICMY 3aHATUIO:

B cooTBeTcTBUM € KaJeHIApHO - TEMATHUECKUM IIJIAHOM OCBOEHUS JAUCHUIUIMHBI 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) T.I1. Xomuenko , U.K. [{utoBuu. Heopranuyeckas xumus. M.: Boicmiast mikona, 2013. 464
c.(50)

2) JI.K. Kuszes, C.H. Cmapoirun. Heopranudeckas xumusi. M.: [poda, 2005. 591¢.(94)

3) Kypc ananutiueckoit xuMuu: yaeOHuk st ctya. By3oB / M.K. LluroBuy. — 10-e u3a. crep. —
CIIO.: JIanb, 2009 — 496 c.(194)

4) Heopranuyeckas Xumus. broreHHbIe 1 a0HMOTEHHBIE YIIEMEHTHI: yuel. Imocodue Ui CTy/I.
By30B / mox pen. B.B.Eroposa. — CII6.: JIaas,2009 — 320 c.(20)

5) Teopernueckne OCHOBBI HEOPraHWYECKOW XHMMHUH. Kparkuii Kypc Mais CTyIEHTOB
CEebCKOX035MCTBEHHBIX By30B: yueOHUK /B.B. Eropos. — CII6.: JIans, 2005(207)



6.2. lonmonHuTebHAsI YUeOHasi JIMTepaTypa, HeoOXoAuMasi AJ1sl OCBOCHHMS JMCHMILIMHBI (MO-
AyJas1)
1) B.B.Bosbxun. O6mas xumust. OcHoBHoi kype. CI10.: Jlans. 2008. 464 ¢.(20)
2) Eropos B.B. Teoperrueckue 0CHOBBI Heopranudeckoit xumun. M.: Jlans. 2008. 192 ¢.(207)
3) Kycakuna, H.A. Ananutudeckass XUMUS U (PU3UKO-XMMHUYECKUE METOJIbl aHaiu3a. [DJek-
tpouHbd pecypc] / H.A. Kycakuna, T.!. bokosa, I'.Il. FOcynoBa. — DnekTpoH. gaH. —
HoBocubupck  :  HI'AY, 2010. — 118 ¢ —  Pexum  gocryna:
http://e.lanbook.com/book/4555 — 3ari1. ¢ skpaHa.
4) Eropos, B.B. Teoperrueckue 0CHOBbI HEOPraHUIECKOM XuMun. Kpartkuii Kype Uist CTyIeH-

TOB CEIIbCKOXO3SMCTBEHHBIX BY30B. [DIEKTpOHHBIA pecypc| — OnektpoH. gaH. — CII6. :
Jlanb, 2017. — 192 ¢. — Pexxum poctyna: http://e.lanbook.com/book/91304 — 3aru. ¢
JKpaHa.

5) Bapkosckuii, E.B. OcHOBbI XMMHUU OHMOTCHHBIX AJIEMEHTOB. [DnekTpoHHbIH pecypc] / E.B.
bapxosckuii, C.B. TkaueB. — DneKkTpoH. AaH. — MuHck : "Bpiusimas mkosna", 2011, —

192 c. — Pexxum noctyna: http://e.lanbook.com/book/65488 — 3ari. ¢ sxpaHna.

6.3. Pecypcsl cetu «AHTEpHET», HEOOXOAUMBbIE /1JIsl OCBOECHHS TUCIHUILIUHBI (MOTYJIs1)
1)Hayunas snektponHast 6ubnuoreka e-library.ru / http://e-library.ru.

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

http://window.edu.ru

6.4. MeTonnueckne ykazanus Il 00y4aOMMXCs 110 OCBOCHMIO IV CUMILIMHBI (MOLYJI51)

1) Haymosa UK., IllyroBa T.A., IllanoBanosa T.A. MoHHOe mpou3sBeaeHre Boabl. Boaopo-
HBIN TIoKa3arenb. UBanoBo: MBanosckas [CXA. 2005 Meroanyeckoe mocodue

2) Haymosa U.K., Illyroa T.A., llanoBamoBa T.A. CrpoeHue aroma. XUMHUYECKAs CBS3b.
NBanosckas 'CXA. um. akanemuka J[.K. bensesa, 2008 Meroaudeckoe mocooue

3) Haymosa UK., [llanoBanoBa T.A., Ky3smuna T.A. PacTBOpbI 351eKTpOIUTOB MIBaHOBCKAs
I'CXA. um. akanemuka J[.K. bensesa, 2014 r. Yuebnoe mocodue

4) Haymosa W.K., IllamoBanoBa T.A. Kiaccel HeopraHHYecKUX coenuHeHHH VBaHOBCKas
I'CXA. um. akanemuka J[.K. bensera, 2015 r. Yuebnoe mocobue

5) N.K. Haymoga, T.A. IllanoBanosa. JlaboparopHo — mpakTuueckue paboThl M0 aHATUTHYC-
ckoil xumuu. KonmnyecTBeHHbIN aHanu3: ydyeOHO-MeTol. mocodbue /coct. — MBanoso: UI'-
CXA. 2010 -52c.

6) Haymosa M.K., lllyroa T.A., [leasmiosa JI.H., [llanoBanoBa T.A. AHamuTHuecKast XUMUsI.
MeToanl Ka4eCTBEHHOIO M KOIMUeCTBeHHOro aHanu3a. Meanoso: UI'CXA, 2008. YuebHoe
nocobue.

7) Haymosa N.K., Cy60otkuna 1.H. OxkuciuTeapHO-BOCCTAHOBUTEIbHBIC peakiinu. MBaHOB-
ckas 'CXA. um. akamemuka J[.K. bensera, 2015 r. Yaebnoe mocobue

8) Haymosa M.K., IllanoBamoBa T.A. Bbuorenusie 3ieMeHThl. KauecTBEeHHOE oOmpeeiicHHE.
NBanosckas 'CXA. um. akagemuka JI.K. bemsiea, 2016 r. YueOHO-MeTOq TOCOOHE

9) Haymosa N.K., Cyo6orkuna M.H., [llanoanoBa T.A. ®U3NKO-XMMHYECKHE CBOWCTBA pac-
TBOpoB. MBanoBo: MBanoBckas [CXA. um. akagemuka [[.K. Bensera, 2018. Yue6Hoe mo-
cobue

6.5. Undopmanmonnble CIpaBoYHbIE CHCTEMBI, HCMOJIb3yeMble I OCBOEHUS AWCIUTIIMHBI
(MoxyJis1) (MpU HEOOXOIUMOCTH)

1) Hayunas snektponHas Oubianoreka http://e-library.ru

2) OBC usnarenscra «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) Omeparmonnas cucrema tuma Windows.
2) WuTerpupoBaHHbII MAKeT MPUKIAIHBIX IporpamMm obmero HazHadenus: Microsoft Office.
3) HurepHer Opay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMASA I OCYIHECTBJIE-
HHUSA OBPA3OBATEJBHOI'O ITPOLHECCA 1TIO JUCIMIIVIMHE (MOAYJIIO)

HauMeHoBaHMe cielHAJIbHBIX MO-

Ne ", . OCHAIIIEeHHOCTD CNEeNHAJbHBIX MOMEILeHHii ¥ MOMeIleHuH JJIsl caMo-
MelleHUH* U MoMeIlleHuii uIsl ca- o
n/m . CTOAITEIbHOM PadoThI
MOCTOSITEJIbHOI PadoThI
1 |YueOnas ayauTopusi AJsl MPO-|YKOMIUIEKTOBaHA CIEHUAIN3UPOBAHHON (y4eOHOM) Mebenblo,

BEJICHHUS JICKIIMOHHBIX, CEMH-
HApPCKUX, NPAKTHUYECKUX 3aHS-
THUH, TPYIIOBBIX U WHIUBUIY-
AJbHBIX KOHCYJIbTallMl, TEKY-
IEr0 KOHTPOJISI M IMPOMEKY-
TOYHOM aTTeCTallun

HAaOOpPOM JIEMOHCTPAIMOHHOTO O0OpYJIOBaHHUS U y4eOHO-
HATJISTHBIMA MTOCOOUSIMHU, O0OECIICUNBAIONIUMHU TEMATHUECKUE
WUTIOCTPAIMK, COOTBETCTBYIOLIME paboueil mporpamme Iuc-
[UTUTHHBI, @ TAK)KE TEXHUYECKUMHU CpPeICTBaMU 00y4yeHus (Tie-
PEHOCHBIM MYJIBTUMEAUMHBIM POEKTOPOM, IOPTATUBHBIM
KoMmmbioTepoM THa «HOyTOyK», TEPEeHOCHBIM pa3BUKHBIM
HKpPaHOM), CITy>KalllUMH Ui MpeAcTaBleHus: yueOHoi undop-
Malluu

Ilomemienne g
TEJIbHOU paboThI

CaMOCTOA-

YKOMIUIEKTOBAHO CIIEHUATU3UPOBAaHHON (yueOHOI) MeOelnbio,
OCHAILICHO KOMITBIOTEPHOM TEXHHMKON C BO3MOYKHOCTBIO IOJI-
KItoueHus: Kk cetu «VHTepHeT» M 00ecrnedyeHo AOCTYNOM B
IEKTPOHHYIO0 HH()OPMAMOHHO-00pa30BaTEIILHYIO CPEIy Op-
raHu3aIuu




Ipuio:xxkenune Ne 1

K padoyell mporpaMme 1o JMCHUILIMHE (MOIYJII0)

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

«HeopraaneCKaﬂ H aHAJIUTHYECKAadA 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-
ATEITLHOCTHU BIIUSTHUE
Ha  (usMonorHYe-
CKO€ COCTOSIHHE Op-
raHu3Ma >KUBOTHBIX
NPUPOIHBIX, COIH-
aNbHO-
XO35HICTBEHHBIX,
TeHETUYECKHX
IKOHOMHUECKHX
(hakTopoB

)54

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

| .KOMIUIEKTBI KOH-
U]-Lonk-2 . TPOTBHBIX 3aIaHHIA
3HaTh: 3KOJOTHYecKre (PaKTOPBI OKpYXKAromen cpe- 1o Bapuantam (KP)
AIBI, UX KJIacCU(UKALMIO M XapaKTep B3aUMOOTHO- 2.BONPOCH! 110 TC’-
LICHUH C KUBBIMH OpPraHU3MaMH; OCHOBHBIE JKOJIO- A (pasienam)
THYECKHe TOHSTHS, TEPMHHBI U 3aKOHBI OMOIKOIO- VO, KP, K, |mucmmmmamn (K)
FI/IIiII; MEXBUJOBbIE OTHOLIEHUS XKMBOTHBIX U pacTe- 3 ’ > 3.TeMbl MaGOpaTOp-
HU, XHIIHEKA 1 KEPTBEL, NTAPA3ATOB M XO3MCB; OKO-| 7" | - pabor.
JIOTHUYECKHE OCOOCHHOCTH HEKOTOPHIX BHJIOB MaTO- 4 TeMbI pedpepatos.
TCHHBIX MHUKPOOPTaHU3MOB; MEXaHWU3MBI BIHSHUS
AQHTPOTIOTEHHBIX W OJKOHOMHYECKHX (DakTopoB Ha 5. KOMILICKTEI  5K3a-
OpraHu3M KHBOTHBIX. I;;g:ggo};i?x 6152'

, .

THI
WJT-20nk-2 ] . KOMIUIEKTBI KOH-
YMeTh: HCHONB30BaTh JKOJOTHYECKUE (HaKTOPHI N —_
OKpYy’Karolel cpeabl U 3aKOHBI SKOJIOTHH B C/X MPO- 1o Baprantam (KP)
W3BOJICTBE; TPUMEHSTh JOCTHKECHHUS COBPEMEHHOMN 2 BOIPOCH! 110 TC’-
MHUKPOOHOJIOTHH U JKOJOTMH MHKPOOPTaHW3MOB B A (pasenam)
KUBOTHOBOJCTBE M BETEPHHAPHUU B LEIX Hpodu-
JIAKTUKH MHQEKIHMOHHBIX U MHBA3UOHHBIX OoJie3HEH ISSIJ(I)I”KIIC) ’ 5 gﬁiﬁgﬂﬁgg;ggop_
W JICUCHUS KHBOTHBIX; MCTIONB30BATE METOBI KO-\ 4 e 6
JIOTHYECKOTO MOHHUTOPMHra IpPH 3KOJOTHYECKON 1 CeM. Z.I’TI;E; ;eT(i)epaTOB.
akcrieptuze 00bekToB AIIK m mpowmsBomcTBe c/X 5 KOMILICKTEL SK3
MPOAYKIHUH; MPOBOJUTH OLIEHKY BJIMSHHUS Ha Opra- MCHALIHOHHEIX BO-
HU3M KHUBOTHBIX aHTPOIIOTEHHBIX U SKOHOMHYECKHX
(haKTOPOB. :I[,)IOCOB, 9K3. OmIe-

1 .KOMILJIEKTBI ~ KOH-
VL-Sorc2 TPOJIBHBIX 33JIlaHUM
Brnaners: mpencraBneHueM o BOSHHKHOBEHUH KN~ 1o Bapuantam (KP),
BBIX OPraHW3MOB, YPOBHSIX OpraHU3AIMH KUBOW Ma- 2.BOTPOCH MO Te-
TEpHUH, O ONATONPUATHBIX U HEONArONPUATHBIX (ak- A (paszienam)
TOpax, BIMAIOUNX HA OPraHU3M; OCHOBOH M3y4eHUS|\, O,KP, |wcummmmn (K)
9KOJIOTHYECKOTO TIO3HAHMSA OKPY’KAIOILEro MHpa,

) BJIP, K, D. |3.tembl naboparop-

3aKOHOB Pa3BUTHS MIPUPOABI U OOIECTBA; HABBIKAMHU 1-ii cem.  |bIx pabor.

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.KOMIIJIEKTHI 9K3a-
MEHAIIMOHHBIX BO-

MPOCOB, JK3. 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-1ork-4

3HaTh: TEXHUYECKHE BO3MOXHOCTH COBPEMEHHOTO
CTHENUATN3UPOBAHHOTO 000PY/IOBAHUS, METOBI pe-
IICHHUS 337184 TPOPECCHOHATBHON IEATSILHOCTH.

YO, KP,
BJIP, K, O.
1-i1 cem.

1 .KOMIUTIEKTBI  KOH-
TPOJBHBIX 3aJaHuM
o Bapuanram (KP),
2.BOIIPOCHL TIO Te-
MaM (pazmenam)
nucnuinHs (K)
3.TeMbI nabopa-
TOPHBIX PadOT.
4.TeMBI pedepaToB.
5. KOMIIJIEKTHI 9K3a-
MEHAI[MOHHBIX BO-
MIPOCOB, IK3. OHIIe-
THI

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

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

1 .KOMIJIEKTBl KOH-
TPONBHBIX 3aJaHUH
o BapuanTam (KP),
2.BOIIPOCHL MO Te-
MaM (paznenam)
nucnuinHse (K)
3.TeMBbI nmabopa-
TOPHBIX PadOT.
4.TeMbI pedepaTos.
5.KOMILJIEKTHI 3K3a-
MCHAIIMOHHBIX BO-
MPOCOB, JK3. OHJIe-
THI

WJI-3omk-4

Brajgers: HaBbIKaMU paboOTHI CO CHEMAIM3UPOBAH-
HBEIM 00OPYJOBaHHMEM JUI PEaU3alMy MOCTaBJIEH-
HBIX 3a71a4 IIPU TIPOBEICHUU MCCIIEI0BAHUN M pa3pa-
OOTKE HOBBIX TEXHOJIOTHIA.

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

| .KOMIUIEKTBl KOH-
TPOJBHBIX 3aJaHuM
o Bapuantam (KP),
2.BONpOCHl MO Te-
MaM (paznenam)
nucuuriuab (K)
3.TeMBbI nmabopa-
TOPHBIX PadOT.
4.TeMbl pedepaToB.
5.KOMIUIEKTHI 3K3a-
MEHAIMOHHBIX BO-
MPOCOB, JK3. OuIe-
THI

1.2. 3aounasn gpopma:

udp u nHaumeno- |Muankatop(bl) JOCTHKEHUsI KOMIIeTeHIINH / To1aHupy-| @opma | OreHOUHBIE Cpell-
BaHME KOMIICTCHIIUU eMble pe3yJIbTaThl O0YUEHUs KOHTPOJISI CTBa
NJ-Lonk-
OIIK-2. Cnocoben A-Loncz .
3HaTh: 3KOJOrH4Yeckrue (aKTOpbl OKPYXKaroLeh cpe-
WHTEPIPETUPOBATH H 1 .KOMIIIEKTBl ~ KOH-
JIbl, UX KJIACCH(DUKAIMIO M XapaKTep B3aMMOOTHOIIIE- N
olleHMBaTh B TIpo-| . TPOJIGHBIX  3aJ[aHUH’
. HUI C KUBBIMH OPraHU3MaMH; OCHOBHBIC DKOJIOTHYE-
(beccuonanbHOM Je- no Bapuanrtam (KP),
CKHE TOHSATHS, TEPMIHBI ¥ 3aKOHBI OMO3KOJIOTHH; YO, KP,
ATEJILHOCTH BIHSHUE . 2.tembl  nabopaTop-
MEXKBHUJIOBbIE OTHOIIEHUS >XMBOTHBIX M pacteHui,|BJIP, D.
Ha  (usnonormye- . HBIX PaboT.
XUIHAKA M KEPTBBI, TAPA3UTOB M X035I€B; dKOJIOTu4e-| 1-it
CKOE€ COCTOSIHHE Op- 3.TeMBbI pedepaTos.
CKHE OCOOCHHOCTH HEKOTOPBIX BHIOB IATOT€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|U-20rk-2
9KOHOMHYECKHX YMeTh: HCIIONIb30BaTh  3KOJOTHYECKHE (haKTOPBI
(hakTopoB OKpYKaroIlel cpelbl U 3aKOHBI DKOJOTUU B C/X MPO- 1.KOMITJICKTBI ~ KOH-
W3BOJICTBE;, MPHUMEHATH JIOCTHKEHUS COBPEMEHHOM TPOJBHBIX  3aJaHuil
MUKPOOUOJIOTUM M DKOJIOTUM MHKPOOPTaHU3MOB B vO.Kp. |10 BapHaHTam (KP),
JKUBOTHOBOJICTBE M BETCPHUHAPUH B IIEIAX MpOodUIaK- B Hi’ 9’ 2.treMbl  Jabopatop-
THKH WHQEKIIHMOHHBIX M WHBA3WOHHBIX OOJICE3HEH W 1t > 7" |HBIX paboT.
JIeHeHNs XKUBOTHBIX; MCIOMB30BATE METOAB! OKONOTH-| 3.TeMbl pedepaTos.
YECKOTO MOHHUTOPHUHTA MPH IKOJIOTHUECKOMN IKCTIePTH- ype. 4 KOMITJIEKTHI JK3a-
3e 00bexToB AIIK u mpomsBoiCcTBE C/X MPOTYKITHH, MEHAIIMOHHBIX BO-
MPOBOJUTH OIIEHKY BJIVSIHAA Ha OPTaHHW3M >KHBOTHBIX IPOCOB, K3. OUJIETHI
AHTPOTIOTEHHBIX ¥ 9KOHOMHYECKUX (DaKTOPOB.
N1-3ornik-2
Bnagers: npeacraBieHHEM O BOSHUKHOBEHUU KHBBIX | KOMILICKTEL  KOH
OpPraHW3MOB, YPOBHSIX OpraHHU3allH KUBOW MaTCpUH, T' ONBHBIX  3aJAHM
0 OnarompuATHBIX W HEONArONPHUATHHIX (aKTOpax, HI()) papuanTam (KP)
BIUSIONINX HA OPTaHM3M; OCHOBOH m3ydeHus 3xoino-|YO, KP, p ’
2.treMbl  Tabopatop-
TUYECKOTO IMO3HAHUS OKPY’Kalllero mupa, 3akoHoB|BJIP, D. HBIX DAGOT
pasBUTHSL NPUPOABI M 0OIIecTBA; HaBbIKAMH HaOmi0-| 1-i 3 76 MpH . (i)e ATOB
JCHHS, CPAaBHHUTEIBHOIO aHAJIM3a, HMCTOPHYECKOTO H|KypC. 4'KOMHJ'IF:3KTBF3K3a‘
SKCIIEPUMEHTAIEHOTO MOJIEIMPOBAaHUS BO3JEHCTBHS .e L0 R
MEHAI[MOHHBIX BO-
aHTPOTIOTEHHBIX W SKOHOMUYECKUX (PaKTOpPOB Ha KU- B 5
MIPOCOB, IK3. OWIICTHI
BbIe OOBEKTHI, YYBCTBOM OTBETCTBCHHOCTU 3a CBOIO P ’
npodeccuio.
1.KOMIUIEKTBl ~ KOH-
TPOJIBHBIX  3aJIaHUI
N-Lork-4 vO.Kp. |10 BapHaHTam (KP),
3HaTh: TEXHUYECKHUE BO3MOXHOCTH COBPEMEHHOTO B Hi’ 9’ 2.1eMbl  abopartop-
CICIMATU3UPOBAHHOTO 000pYyIOBaHUS, METOABI pe-| . .  ~  |HbIX paborT.
OIK-4.  CnocoGen P PyAOBATIA, P 14 P
IICHHS 33]1a4 TPO(ECCUOHATBHOMN EATEIBHOCTH. 3.TeMBbI pedepaTos.
UCIIOJIb30BaTh B Kypc. 4 KOMILICKTLL 5K3a
npodecCHOHATEHON M.eHaHI/IOHHI)IX 5o
NI TEIIbHOCTH METO- 5
151 pelleHI 3124 © MIPOCOB, IK3. OWIIETHI
HpUMeHeHrEM  CO 1.KOMITJIEKTBI ~ KOH-
BpEMEHHOTO 060pY- TPOJBHBIX  3aJaHui
N-20r1k-4 no Bapuantam (KP),
JIOBaHUs IIpU pas3pa- YO, KP,
YMeTh: PUMEHSTh COBPEMEHHBIE TEXHOJIOTHH M Me- 2.treMbl  Tabopatop-
0OTKE HOBBIX TE€XHO- o " BJIP, D.
- TOJBI UCCIIEOBaHWN B MpodeccCHoHaIbHOW HesTenb-| , ., HBIX PaboT.
JOTUH W WCIOIB30- 1-i
HOCTH, HHTEPIPETUPOBATH MOTyUYEHHBIC PE3YIbTATHI. 3.TeMbI pedepaTos.
BaTh COBPEMEHHYIO KypC.
4 . KOMIIJIEKTHI IK3a-
npodecCHOHAIBHYIO
METOONOMIO U1 MEHAIIMOHHBIX BO-
HpOBEIICHNUS  SKCTIe- POCOB, DK3. OUJIETHI
1.KOMIUTEKTBl ~ KOH-
PUMEHTAJIbHBIX ~ HUC- N
cnenoBammii W MH- TPOJBHBIX  3alaHui
NJ1-3orik-4 no Bapuantam (KP),
TeprpeTau uX pe- YO, KP,
Brnagers: HaBBIKaMH PabOTHI CO CHEIMAIU3UPOBaH- 2.tembl nabopaTop-
3yJIbTaTOB BJIP, 3.
HBIM 00OPYJIOBaHHEM JIJISl Pealu3allii MOCTaBICHHBIX | , ., HBIX padoT.
0 1-it 0
3a/1a4y MpH NPOBEACHUN HCCICIOBAaHUM U pa3paboTke Kype 3.TeMBbI pedepaTos.

HOBBIX TECXHOJIOTHI

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

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




Kpurepuu oneHuBanus*

ITokasare-
. HEYJIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIILHO XOPOILO OTIMYHO
HE 3aYTECHO 3a4TE€HO
Ilonnora |YpoBeHb 3HaHWM HWKEeMHUHMMalbHO  AOINYy-|YpPOBEHb 3HAaHUW B|YpDOBEHb 3HaHUU B
3HaHUH MHUHHMAJIBHBIX TpeOO-|CTUMBI YpPOBEHb 3Ha-|00bEME, COOTBETCTBY-|00bEME, COOTBETCTBY-
BaHMM, HMEIM MECTO|HHUM, IOMYyIIEHO MHOTO[IOIIEM [IPOTrpaMMe |FOILEM IIporpaMme
rpyObIe OMHOKH HEerpyOBIX OIIOOK IIOATOTOBKHU, JOITyIIe-|[IOATOTOBKH, 0e3 OImIu-
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, BBIIOJIHE-|OMIMOKAaMH, BBIIIOJIHE-|HECYIIECTBEHHBIMU
omnoKu HBI BCE 3aJ]aHMs, HO HE|HBI BCE 33JaHUA B MOJ-|{HEAOYETaMH,  BBINOJ-
B MTOJTHOM 00BEME HOM o0BeMe, HO HeKO-|HeHhl BCE 3aJaHHi B
TOpBIE C HEIOUETaMHU _ |[IOJTHOM 00BbeMe
Hanuuue |(IIpu pemenun cran-{MImeercs  MuHuMaib-|IIponemoHcTpupoBans! |[IpogeMoHCTpUpOBaHbI
HaBbIKOB JapTHBIX 3aaa4d He|HBIN Ha60p HaBBIKOB 6a3OBBIC HaBBbIKW TIPU|HABBIKKW IIpU PEIICHHUHU
(BageHue |IpONEMOHCTPHPOBAHBI (Al PEIIEHHs CTaH-|pellCHHM CTaHAAPTHBIX|HECTAHOAPTHBIX 3a7ad
OTBITOM) |0a30BBIE HABBIKHM, MME-|TapTHHIX 3a]ad C HEKO-|3a7ad C HEKOTOPBIMH|0e3 OmMOOK W Hemode-
JIA MECTO rpy6ble TOPBIMH HEAOUCTAMU HEAO0UYCTaMU TOB
OITHNOKHU
Xapaxte- |[Kommerennuss B mon-|{CopmupoBanaocts  |ChopmupoBaHHOCTh  |CHOPMUPOBAHHOCTH
pUCTHUKaA HOH MEpE HE C(i)OpMI/I- KOMIICTCHIIUN COOTBET-|KOMIICTCHIIMHN B I CJIOM|KOMIICTCHIIMHK  ITOJIHO-
chopmu- |poBaHa. MIMerONmUXCS|CTBYeT MUHHMAJIbHBIM|COOTBETCTBYET TpPeOO-|CThIO  COOTBETCTBYET
POBaHHO- [3HAHU, yMeHui, |TpeboBannsM. Mmero-|BanmsiM.  Mmeromuxcs|tpeboBannsM. meto-
CTU KOM-|HaBBIKOB HEIOCTATOY-|IIUXCS 3HAHUH, yMe-|3HAHUMH, YMEHUH, |IIUXCSA 3HAHUU, YyMe-
NETCHIUU |HO IJId pCUICHHUA ITpaK- HHﬁ, HaBBIKOB B IICJIOM|HABBIKOB U MOTHBalllU HHI>'I, HaBBIKOB U MOTH-
THYECKUX (Hmpodeccro-|JoCTaTouHo Ui pelie-{B LeJOM JOCTaTOYHO|BallMd B IIOJHOH Mepe
HaJIbHBIX) 337124 HUS NPAaKTUYECKUX A1  pEIIeHUs] CTaH-|A0CTATOYHO IJISl pelie-
(mpotheccHoHANBHBIX) |IaPTHBIX MpaKTHYE- HUSA CIIOKHBIX IPAaKTH-
3aja4, HO TpeOyeTcs|CKux (npodeccuo-ueckux  (mpodeccuo-
JIOTIOJTHUTENbHAS TpaK-|HAJIBHBIX) 33134 HaJIbHBIX) 33/1a4
THUKA 1O OOJIBIIUHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBeHb
chopmu-
pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricoknii
CTH KOM-
HEeTEHIAI

3. OneHo4YHBIE CPeACTBA
[To HIKEpUBEAEHHOI cXeMe MPUBOJATCS TUIIOBbIE KOHTPOJIBbHBIC 33/IaHHS MM WHBIE MaTe-

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

PaKTEpU3YIOINX ChOPMUPOBAHHOCTH KOMIIETEHIIMI HA JaHHOM dTare (CM. Tadmuiry 1).

3.1. Tecr
3.1.1. Bonipocs! TecToB 3aKpbITOro Tuna 1 us 4:
(BBIOpATH OMH MPABUJIBHBINA OTBET U3 YeThIPEX NMPeAIoKeHHbIX)

Tect Ne 1 Tema «dunekTpouTuyeckasi IUCCONMUANMS BEUIECTB»

1. K QJICKTPOJIUTAM OTHOCUTCA:

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




2. ®opmyna ciaboro AIEKTPOIIUTA!

a) CuClz 6) HCI B) H2SOq4 r) HoS
3. BemecTBa, KOTOpPBIE ITPH TUCCOIMAIIMN 00pa3yrOT B KAY€CTBE 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) ClI, SO42 , NO3 B) H,Na*,Ca?
6)Cl ,H", K* r) COs3? ,Ca?",NOs

6. HanbGonpimee 4ncio KaTHOHOB 00pa3yeTcs mpyu Auccoruanyu 1 Moib
a) AICl3 6) HoS B) NazPOs r) Mg(NO3)2

7. OTHOBPEMEHHO HAaXOAUTHCS B BOJHOM PACTBOPE HE MOTYT HOHBI
a)Zn* u OH" 6) Zn**u CI, B)Na*u SO4? T1)K" u NOs
8. Cymma KO3 GUITMEHTOB B ypPaBHECHHH JJICKTPOIUTHYCCKON Jriccormanuu cyibdara xkenesa (I11)
paBHa
a)3 0)4 B) 5 r) 6
9. K HeasteKTpoIMTaM OTHOCHTCS:

a)caxap  0) XJIOpuJ HATpUs. B) THAPOKCHUJ HATpUsI T) cepHask KKCIIOTa
10. ®opmyia CHIBHOTO AJIEKTPOJIATA

a) H2SOs3 6) CaCOs3 B) HNOs3 r) Cu(OH)2
11. BemecTBa, KOTOpBIE MPU TUCCOIUAIINN O0Pa3yIOT B KAUECTBE aHMOHOB TOJIBKO THIPOKCHI-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) consamMu B) ILI€JI0YaMU ') OKCUAaMHU

12. BermecTBo, KOTOpPOE B pacTBOPE MOJTHOCTHIO paclaaeTcsi Ha HOHBI.
a) BoJa B) COJISIHAsi KUCJIOTA
6) oxcun yraepoaa (IV) T') THAPOKCU aTFOMUHUS

13. Bce MOHBI ABIAIOTCS KATHOHAMHU B PSLy:

a) CI, SO4 % , NOg™ B) H*, Na*, Ca?
6)Cl ,H*, K* r) COs? ,Ca?",NOs

14. HanbomnpIiee 4ucio aHKOHOB 00pa3yeTcs Mpu JuUccorranuu 1 Moib
a) AICl3 0)Mg(NO3).  B) NaxCO3 r) NazxS

15. OnHOBpEeMEHHO HAXOUThCS B BOJTHOM PACTBOPE He MOTYT HOHBI
a)Ba’* u SO4? 6) Zn>*u CI, B)Na*u OH"  r)K' u NOg
16. Cymma k03¢ GUIIMEHTOB B YPaBHEHUH 3JEKTPOIUTUYECKON AUCCOLMAIIMM HUTpaTa aJlOMUHUS
paBHa
a)3 0)4 B) 5 r) 6
17. K anexTposuTamMm OTHOCHUTCS:
a) Boj1a 0) xnopun meau (II) B) caxap r) okcup yraeposa (IV)

18. ®opmyna ci1aboro IMEKTPOITHUTA:



a) CuCl» 6) NaCl B) H2SO4 r) H.COs
19. BemecTBa, KOTOpBIE MPU TUCCOIMALINN 00pa3yIOT B KAUeCTBE KATHOHOB MOHBI BOJOPOA, SB-
JSIFOTCS
a) KucioramMu  0) consaMu B) ILI€JI0YaMU I') OKCUJaMHU

20. BemrecTBO, KOTOPOE B pacTBOPE MOJHOCTHIO PACIIaIaeTCs Ha HOHBI.
a) CoJIsIHas KUCII0Ta B) rugpokcu xenesa(lll)
0) Boma I') TUAPOKCH]T IIMHKA

21. Bce HOHBI ABISAIOTCS aHUOHAMH B PSY:

a) COs? ,Ca?",NOs B) Ca®", H",Na*
6)Cl ,H*, K* r) CI', SO42 , NO3

22. HaunboupIiee 4nucio KaTHOHOB 00pa3yeTcsi Py JUCCOoanuu 1 Mojb
a) NaxS 6)Mg(NO3)2 B) K3PO4 r) AlCI3

23. OgHOBpPEMEHHO HaXOJIUTHCS B BOJAHOM PacTBOPE He MOTYT HOHBI
a)Ba** u SO42 6) Zn**u CI, B)Na® u SOs> r)K' u NOg

24. Cymma k03¢ (GUIIMEHTOB B YPaBHEHUHU JIEKTPOIUTHUECKON AUCCOIUAINY CYyIb(haTa alfOMUHUS

paBHa
a)3 0)4 B) 5 r) 6
25. K HeanekTponuTaM OTHOCHTCS:
a) THIIPOKCHUJI HATPUS B) XJIOPH]] HATPHSI
0) okcua yriepoaa (IV) I') cepHas KUCJIOTa
26. ®opMyIta CHIILHOTO AJIEKTPOJINTA
a) H2SOq4 0) CaCOs B) HoS r) Fe(OH):

27. BemiectBa, KOTOPBIC TIPU JAUCCOLUAIIMHA 00PA3yIOT B KAYECTBE aHUOHOB TOJIHKO
TUIPOKCUI-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 HOHBI SBIISIOTCS KATHOHAMU B PSTY:
a)CI', SO42 , NO3™ B)H", K*, Na?
6) H*, K*, CI r) NOs~, CO3? ,Ca?
30. Haunboubiiee unciio aHMOHOB 00pa3yeTcs Py JUCCONUAIU 1 MOJTb
a) FeCls 6) Ca(NOz3)2 B) NaxCOs r) NazS

31. OMHOBPEMEHHO HaXOJUTHCS B BOJHOM PAcTBOPE HE MOTYT HOHBI
a)Na?* u SOs2 6) Zn>*’u CI, B)AI® u OH 1) K' u NO5
32. CymMma k03 PUIHEHTOB B ypaBHEHUH IJICKTPOJIMTHICCKON Jucconanuu Hurpata xenesa (I11)

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

3.1.2. MeTtoanyeckne MaTepuaJbl



TectupoBanue 1 TEKYIIEH OLEHKU YCIIEBAEMOCTH CTYIEHTOB IPOBOAUTCA B (hopMe OyMax-
Horo Tecta. CTyAeHTY MpeasiaraeTcsi OTBETUTH Ha 14 BOIPOCOB 3aKphITOro Tumna 1 u3 4-x.

OG6miee Bpems , OTBeJIEHHOE Ha TecT 20 MUHYT
Tect mpoBepsieTCsl B pyYHOM PEKUME M OIIEHKA COOOIMIAETCS CTYACHTY HE MMO3THEE 3aHITHS CIIEy-
IOIIETO 32 TeM, Ha KOTOPOM MTPOBOIMIICS TECT.

TecT cuntaercst NpONUIECHHBIM MPHU MOJTYYECHUHU CTYJIEHTOM OLIEHKU 3(YJOBJIETBOPUTEIHHO — HE
meHee 60% npaBUIIBLHBIX 0TBETOB) B cooTBeTcTBUH ¢ [IB/I-07.

3.2. YcTHBIM onpoc
3.2.1. IlepedyeHb BONMPOCOB /IJIs YCTHOT'O ONPOCA MO CJAeTYIOIIUM 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 ABoraapo.
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 xgericTBus Macc. KoncranTta ckopoctu. MonekyssipHOCTh peakuuu. DakTophl, BIUSIONINE
HAa CKOPOCTbh XUMUYECKON PEaKIIHH.

4.3axon Bant-I'opda. Temneparypusiii kodpduuuent. [Ipumenenne npasuna Bant-T'odda mis
MIPOTHO3UPOBAHHOTO 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 HlaTense.

Tema «PacTBOpBHD)

1. CriocoOBbI BeIpaskeHUsI KOHIIEHTPAIIUH PACTBOPOB. PacCTBOPHUMOCTE TBEP/IBIX, JKUIKUX U ra3000-
pa3HBIX BenlecTB. PacTBOPUMOCTH T'a30B B KPOBU M TKAHEBBIX KHIKOCTSIX.

2. KonnuraTuBHBIE CBOMCTBA pacTBOPOB HEANEKTPOIUTOB. 3aKOHBI Paymns. D0ynuockonuyeckas u
KPUOCKONHUYECKasi KOHCTAHTA PACTBOPUTEIISL. .

3.0cMmoc. OcMmoTHueckoe naBieHue. Poinb 0CMOTHUYECKOTO AaBiieHUs B OMOJOTMUECKUX CUCTEMaXx.
Typrop. ITnazmonus.

4.Ponp BOJIHBIX PAaCTBOPOB B OMOJOTHYECKHX CUCTEMAX.

5.CBoiicTBa pacTBOPOB 3JEKTPOIUTOB. M30TOHNYECKH KOAPDUIIUEHT ero (PU3NUECKU CMBICI.
6.Teopust SIEKTPOTUTHIECCKON Tucconuanvu. Ponb ruaparanu HOHOB B OMOJIOTHYECKUX CHUCTE-
Max. CUITbHBIE U CJ1a0bIe ANEeKTPONUThL. CTeneHb AUCCOIUAINH;, KOHCTAHTa AUCCOIHAIIHH.

7. IlpoTonuTtrueckoe paBHOBecue B BoJie. BoopoaHblil mokasaTens. PaBHoBecHe coCTOsSIHUS B pac-
TBOpax am¢onuToB. Brusuue pH - cpeapl 1 HOHHOM CUJIBI PACTBOPA HA OMOXMMHUYECKHE TTPOIECCHI.
8.IIporosmTHYecKoe paBHOBECHE B PEAKITUAX COJIbBOIM3A. [ maponm3 cosel. CTeneHh W KOHCTaHTa
ruapoan3a. ['maponuruyeckue nporeccsl B ) KUBOM OpraHu3Me.

3.2.2 Metoanyeckne MaTepHaJIbl
Pa3BepHYTHIN OTBET CTyIEHTA JIOJDKEH MPECTABIIATE CO00I CBA3HOE, JOTUIECKH ITOCIIE 0-
BaTeJIbHOE COOOIIEHUE HA 3a/IaHHYI0 TEMY, IIOKa3bIBaTh €r0 YMEHUE IPUMEHSTH OTNpPEe/eIICHNUs,
npaBI/ma B KOHerTHI)IX cnyqasfx.
Kpurepun onieHKHn ycTHOrO onpoca



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

paccMaTpruBaCMbIM BOIIPpOCaM, IMMIPUBOJAA COOTBCTCTBYIOIIINC (I)aKTI/I‘-IeCKI/IC AOBOJbI U IPUMCEPHI.

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

«Y/I0OBJIETBOPHUTEIbHO» BBICTABISIETCS 00yUaroeMycs, €Clii OH 0OHapy)KUBaeT MpoOebl B
3HaHUSAX (PAKTUYECKOTO U OCHOBHOT'O Y4eOHO-IIPOTPaMMHOTO MaTepHalia N3y4yaeMoi TUCIUITIINHEIL.

«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¥l U3 YKCiIa MPEAyCMOTPEHHBIX pabovell mporpaMMoi yueOHON AUCIIUTIIIHBI.

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 TIOHATHUSA: MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbeM razoB, Hucino ABoraapo.
OxBuBajieHT. MossipHast Macca 3KBUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.
4.3akoH 3kBHBaNeHTOB. [IposiBeHNE 3aKOHA SKBUBAJICHTHBIX OTHOIICHUN B )KUBOM OpraHU3Me.
5.0cHOBHBIE TIOHATHS XUMUYECKONH KHHETHUKH.
6.CKOpOCTh XUMHUYECKHUX PEAKIIUH.
7.3axoH nelictBus Macc. KoHnctanra ckopoctu. MonekyispHOCTh peakuuu. PakTopsl, BIUSAIOIINE
HAa CKOPOCTh XUMUYECKON PEaKIIHH.
8.3akon Bant-I'odda. Temneparypusiii ko3ddunment. [Ipumenenne npasuna Bant-I'opda s
MIPOTHO3UPOBAHHOTO XPaHEHUs JIEKApCTBEHHBIX MpenapaToB. BinusHue TemmnepaTypsl Ha CKOPOCTh
OMOJIOTMYECKHUX MPOIIECCOB.
5.®@oroxumuueckue peakuuu. otocunTes B duonornueckux cucremax. Karanus. @epMeHThI, Kak
KaTaJIu3aTOpbl OMOXMMHUYECKHUX IIPOLIECCOB.
6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. (CMEIIEHHE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle-IlaTense.
7. U3 okcunos BaO, K20, TiO2, Ca0, Al203, MgO, ZnO BeibepuTe Ba OKCHIA C HanbOJIee BbIpa-
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.
13.0npenennuty 4ucao MoJiel U 4uciIo MoJib 3KBUBaieHTOB: 10 r cepHoil kucnotel, M 50 r cynb-
dara xpoma(Ill).

KonnoxkBuym 2
1. CriocoObI BbIpaykeHUsI KOHIIEHTPAIUN pacTBOPOB. PacTBOPUMOCTE TBEPBIX, JKUIKUX U ra3000-
pa3HBIX BEllEeCTB. PacCTBOPUMOCTH ra30B B KPOBH U TKAHEBBIX KUAKOCTSX.
2. KomnuraTuBHbIE CBOMCTBAa PACTBOPOB HEAIEKTPOIUTOB. 3aKOHBI Payins. DOynuockonudeckas u
KPHUOCKOINYECKAsI KOHCTAHTA PACTBOPUTEIISL. .
3.0cmoc. OcmoTHUuecKoe maBiieHre. Pojib OCMOTHYECKOTO JaBJIE€HUS B OMOJIOTMYECKUX CHUCTEMAX.
Typrop. Ilnazmonus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKUX CUCTEMAX.
5.CBoiicTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKHH KOO(PPUIIMEHT ero PU3NIECKUl CMBICIT.
6. Teopust >MEKTPOIUTHUECKON AMcconnanuu. Poimb ruaparaniui HOHOB B OMOJIOTMUECKUX CHCTE-
Max. CuinbHbI€ U ci1a0ble AIeKTposnThl. CTeneHb AUCCOIMAINK; KOHCTAHTa IUCCOIMALINH.
7. IlporonuTHueckoe paBHOBecHe B Bojie. BomopoaHslii mokaszaresns. PaBHOBecHe cOCTOSHUS B pac-
TBOpax am@onauToB. Brnusuue pH - cpeabl 1 HOHHOM CUJIBI pacTBOpa Ha OMOXMMHUYECKHE TPOLIECCHI.



8.IIpoTonuTHuecKkoe paBHOBECUE B PEAKIIUIX COJIbBONIM3A. [ uaponu3 coneir. CTeneHb U KOHCTaHTa
ruapoaunsa. ' naponuTuyeckue nporecchl B 5KUBOM OpraHU3ME.

9.0cHOBHBIE NIOJIOKEHUS U MOHATUS KBAHTOBOW MEXaHUKHU. DJIEKTPOHHOE 00J1aK0. XapaKTepUCTUKa
HHEPreTUUECKOI0 COCTOSIHUS 3JIEKTPOHA KBAHTOBBIMU YHCIIAMHU.

10.ITpunun Haumenbiei 3aepruu. [pasuno Kiieukosckoro. [Tpunamun [laynu. [Tpasuno ['ynaa.
11.9neKTpoHHbIE U ANIEKTPOHHO-Tpaduueckue GopMyibl aTOMOB. S apo aToma.

12. Tlepuoanyeckuii 3axkoH J[. . MenpeneeBa u ero TpakTOBKa B CBET€ KBAHTO-MEXaHUYECKON MO-
nenu atroma. CBOMCTBA aTOMOB 3JIEMEHTOB (PanyC, SHEPTUS MOHU3ALMH, SHEPTHSI CPOJICTBA K
3EKTPOHY, JIEKTPOOTPULIATEIHHOCTB ).

13.ITpupoaa XuMHUYECKON CBSI3U. MeTo/| BaJIeHTHBIX cBsi3eil. [ mOpuau3anms aTOMHBIX opOuTaei u
reoMerpuueckas Gopmyia Monekyisl. «Curma» u « [1u » cBszu.

14.Monnas cBs3b. KoBaneHTHas cBs3b. JunonbHblii MOMEHT. JlJInHA CBSA3H, SHEPTUS CBSI3U, TOJISP-
HOCTb CBSI3H.

15.Bogopoanas cBsi3b. (MEKMOJICKYJISIpPHAS. U BHYTPUMOJIEKYJIsipHast). bruosornueckoe 3naueHue u
POJIb BOJOPOIHOM CBSI3H.

3.3.2. MeToanuecKkue MaTepuaJIbl

Kpurtepun oieHKH KOJJIOKBHyMA

«OTJIMYHO», BBICOKM YPOBEHb

OOyuaromuiicsi ToKa3ajl MPOYHbIEC 3HAHMUSI OCHOBHBIX TOJIOXKEHHH MO TeMe KOJUIOKBHyMa B
paMKax pazzesia yueOHOM JUCHUIUIMHBI, YMEHHE CaMOCTOSTENIbHO peliaTh MPaKTHYEeCKUE 3aauH,
nienatb 000CHOBAHHBIE BHIBOJIBI.
«XOPpOoI10», MOBbINICHHbII YPOBEHb

OOyuaromuiicsi ToKa3ajl MPOYHbIEC 3HAHMSI OCHOBHBIX TOJIOXKEHHH MO TeME KOJUIOKBHyMa B
paMKax paszfiena yueOHOW AMCUUIUIMHBI, YMEHUE CAMOCTOATEIBHO PellaTh KOHKPETHBIE MpaKTuye-
CKHE 3a/I1aud, MPEeIyCMOTpPEHHBbIE pabouell MpOorpaMMoOl, OPUEHTHUPOBATHCS B PEKOMEHIOBAHHOM
CIIPaBOYHOM JTUTEPATYPE, YMEET NIPaBUIBHO apryMEHTUPOBATH MOJYUYEHHbIE PE3YJIbTATHI.
«y0BJIETBOPUTEJIbHO)», IOPOTrOBbI YPOBEHb

OOyyaromuiics moka3an 3HaHHE OCHOBHBIX TMOJIOKEHUU TeMBbI B IpeleiaX COOTBETCTBYIO-
1Iero paszzena yuyeOHOH JUCHUIUIMHBI, YMEHHE MOMYyUYUTh C MMOMOUIBIO MPENoiaBaTeisl MPaBUIbHOE
pelIeHre KOHKPETHOM MPAKTUYECKOM 3aa4d U3 YMCIIA NPEAYCMOTPEHHBIX B TEME, 3HAKOMCTBO C
PEKOMEH1I0BaHHOM yueOHO TuTepaTypoil.

3.4. PepepaTuBHBIE PAadOTHI
3.4.1. CHIUCOK TEM PE®EPATOB
Tepmoxumus.
DepMEHTATUBHBIN KaTaju3
Xpomarorpadus
XuMust OMOTEeHHBIX 3JIEMECHTOB
KecTkoCTh BOJEI
Ocwmoc.

ocoarwnE

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 KaJIeHIapHO-TEMaTHYECKOMY IIJIaHy.



TpebdoBanus k ogpopmieHuIo peepara

B BepxHel yacTH TUTYJIBHOTO JINCTA YKa3bIBAETCSl HA3BaHUE yUYE€OHOIO 3aBEJCHMsS. B KOTO-
pOM mpoBoIUTCS 3a mKTa pedepara. B meHTpe nucra pa3mMeniaroTcs Ha3BaHUe yueOHOTO IpeaMeTa
U GOpMYJIMPOBKA TEMBI; UyTh HUKE - (paMmiIMs, UM U OTYECTBO 00YyUarOIIErocsi ¥ ero NpHHaJIexk-
HOCTh K Kypcy U (aKyJIbTeTy, paMuins, UM 1 OTYECTBO MpenojaBaress. 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, 3aKJIIOUEHMSI U CIIMCKA UCIOJIb30BAHHON ISl HAIlM-
canus pedepara aureparypsl. [Ipu Hanuunm npunoxeHuii HHopManrs 0 HUX JTOJIKHA COJEPKATh-
Csl B OIJIaBJICHUM.

Bo BBenenun pedepara ykazpBaroTCs 1eidb padOTHI (MIIM HECKOJBKO IIEJIei), a TaKkKe 3a/a-
YH, KOTOpbIE TPeOyeTCsl pelnuTh AJIs ee JocThxkeHus. OObeM BBEAECHUS MOXKET COCTABIATh 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 cTpanwmir.

B 3akmouenun pedepara oOyyaronuiics caMocToATeNbHO GOpMYIUpyeT BbIBOJbL. O0bEM
3aKJII0YeHHUs - 1-2 cTpaHuIBbL.

B criucke ucnonp30BaHHON A1t HamMcaHUs pedepara JIMTepaTypsl B a)aBUTHON MOCTIE 0~
BaTEJIbHOCTH YKa3bIBAIOTCS BCE HCTOYHUKH, KOTOPBIMH I10JIb30BaICA 00yUYarOUIMics IPU MOJrOTOB-
ke paboTsl, cornacHo TpeboBanusim ['OCT.

IIpoueaypa 3amuTel pedgepara
3amuTa pedepara MPOBOIUTCS COTTIACHO KalleHAAPHO-TEMAaTUYECKOMY IIaHy 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:
- BBICTYIIJIEHHE aBTOpa pedepara (10 10 MUHYT), B X0[1€ KOTOPOTro 00y4Jaromuics JOIKEH
MOKa3aTh CBOOOAHOE BJIaJIEHUE MAaTEPUAIIOM TI0 3asBIIEHHOUN TeMe;
- OTBETHI HA BOMPOCHI TPEIOIaBaTENS M CTYICHTOB TPYIIITHL.
[ToaroroBka u 3ammTa pedepara olleHUBaeTCs B Oaiax:
1. Ogopmnenue (maxcumanvro 4 6arra)
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 — CTYJICHT JOKJIQIbIBACT CAMOCTOSTEIIBHO, HHOT 14 UCTIOJIB3YIO 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 nporpamme Mpox0oxIeHHUs TUCIHUILIMHBI PEIyCMOTpeHO BbinoiaHenue 10 na-
6opaTopHbIX padoT . [Ipumeps! 1a00paTOpHBIX pabOT MpEACTaBICHBI HIKE

JlaGopaTropHasi padora Ne 1. KayecTBeHHbIe peaklMi HA KATUOHBI M AHMOHbI OMOTeHHBIX
3JIeMEHTOB. S- 3J1€eMEHThI.

OnbIT Ne 1. OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIE CBOHCTBA MEPOKCH/IAa BOJOPOAA.

B npoGupky nmomermaroT 6-8 kamenas pacTBopa nepmanranara kanuss KMnOs u 2-3 xammm nByx-
HopmanbHOTO 2H pactBopa cepHoit kucnotel H2SO4 . 3arem no6aswTe 3-4 kammu 10% pactBopa
nepokcuga Bojgopona H202. Kak m3menurtcs nser pacTtBopa, 3amucath B kypHaie. CocTaBUTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE YPAaBHEHUE IaHHOM peaKkiuu.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B npo6upky momemntator 8-10 kanenp AucTHiI. Boabl M 1 kammo QeHon-dranenHa, 3aTeM MUK-
pommareneM J00aBISIOT HecKoIbKo KpuctamumkoB Na2COs, pa3mMenuBaior.

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

OnbIT Ne 3. O6napyxenne katuona K*
['excanutpokobanbrat /I1I/ Hatpus - Nas[Co(NO2)s] B citabokuciion 1 HEHTpaabHOI cpeie o0pa3y-
er c COJISIMU Kanus KPUCTAJUIMYECKUI 0CaZI0K K2oNa[Co(NO2)s].

Honnprii BUA:
2 K"+ Na* + [Co(NO2)6]* = K2Na[Co(NO2)s] |

B npoOupky BHOCAT 2 Kaluid KOHIEHTPUPOBAHHOTO pacTBopa xiopuaa kaiaus KC1 u 2 karnu cBe-
JKCTIPUTOTOBJICHHOTO0  KOoHIleHTprpoBaHHOTo pactBopa Nas[Co(NO2)s]. Beimamgaer ocamok
NaK2[Co(NO2)s]. Ecu ocamok He 00pa3yercs, TO MOTHPAIOT CTEHKH MPOOMPKU CTEKISHHOM I1a-
JIOYKOH. 3amucartb I[BET 00pa3zoBaBIIETOCs ocajxa.
Hanucath ypaBHEHUE peakiy B MOJICKYJISIpHOU (opMe.

OnbiT Ne 4. O6napy:kenne karuonaMg+

A) Enkvie mienoun BBIACISIOT U3 PACTBOpA COJed MarHus Oemblii aM(pOPHBIH 0CaI0K THIAPOKCHIA
Mg (OH), Wonnsii Bua: Mg?* + 20H" = Mg (OH)2|

B npoGupky BHOCAT 4 karu pactBopa xiopuaa maraus MgClz u 2-3 karum pactBopa ruapokcuia
Hatpud NaOH, nporcxoaut BeimageHue ocaaka. OTMETUTH LBET OCAAKa. 3alIUCaTh ypaBHEHUE pe-
aKILIMM B MOJIEKYJISIpHOM popme.

B) T'mnpodocdar natpus NaHPO4 SIBJISIETCSI XapaKTEPHBbIM PEAKTUBOM HA MOHBI MarHus. B
pacTBOpax COAEpXKaLIMX XJIOPUA aMMOHMs, B HPUCYTCTBUM aMMMaka (aMMHayHO-OydepHas
cMecb) oOpasyeTcsl KpHUCTAIMUECKUH oOocaZok MarHui-ammoHnuil-gocdar. HVonHbli BHJ:
Mg?* + NHs" + POs> — Mg NH4POa4|

K 5-6 xamsm pactBopa xiopuaa maraus MgClz mnpubasnistor 2 Kamim XJIOpuaa aMMOHHS
NH4Cl, 3atem 2 kamim pacTBopa aMMHaka H IO KalUIsIM pacTBOp Harpusi rumpodocdara
Na2zHPOs, Beimagaer kpucrammimueckuii ocagqok. OTMETUTh LBET OCalKka. 3arucaTh ypaBHEHHE
pEaKIMU B MOJIEKYJISIpHOU (opMme.

OnpiT Ne 5. Peakuusi o0Hapyskenus katnona Ca*?

Oxkcanar ammonust — (NH4)C204 — 00pasyer ¢ CONsIMH KaJbIHsI MEJIKO-
kpuctamnaeckuit ocanok CaC204, NoHHBIN BUA:

Ca? +C204%> =CaC204)

K 5-6 xarutsm pactBopa CaClz mpunuts 5-6 kamens pactBopa (NH4)C204 peaktuBa. OOpasyercs
ocasiok. OTMETHTH IIBET OCaKa. 3amucarh ypaBHEHHUE PEaKIUu B MOJIEKYIIIPHOH (hopme.



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/JI MIOHOB MarHus. Msrkasi BoJa COACPKHUT < 4 MIKB/JI. MOHOB KaJbIIMsl U MarHus, CPeIHEKECT-
Kas - 4-8 MokB/m, ecTkass  8-12 makB/11. CymMmMapHOE COAEp)KaHHUE PA3TMYHBIX COJICH KabIUs H
Marausi 00yCJIaBJIMBacT OOLIYI KeCTKOCTh BOJbL. OO0IIas )KECTKOCTh BOJBI MOJpa3JesaeTCs] Ha
KapOoHaTHYI0 U HekapOoHaTHyro. HekapOoHaTHasi (IIOCTOSIHHAsI) ECTKOCTb BOJBI CO3/aeTCs
NPUCYTCTBUEM B HEH XJIOPHIOB M CyJIb()aTOB MarHUsS U KaJblHs, 2 KapOOHATHAsA (BpeMEHHas) -
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 HHIMKATOPOB (METO allUAUMETPHUN ).

Xom paboThI:

1) Hanuimte ypaBHEHUS peaklMy THIPOJIN3a THIPOKApOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1) Cobepute yCTaHOBKY JUISl TATPOBAHHUS BOJIbI XJIOPOBOIOPOIHOM KUCIOTOM.

2)  Tlunerxoit Ha 100 M MOMeCTHTE UCCIICAYEMYIO BOJY B KOHUYECKYIO KOJIOY, 100aBbTe K
uccieayeMon Boje 2-3 Kamjiu MEeTHJIOBOro opaHxesoro. Ilpu Hanuuuu OMkapOOHATOB KU -
KOCTb OKPACHUTCS B KEJITHIH 1IBET.

3)  OTTuTpyiiTe MPUTOTOBJICHHYIO IIPOOY PACTBOPOM COJISTHOM KHCIIOTHI JI0 TIEpeXoa yxKeJ-
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 cpepHee 00beMa XJIOPOBOAOPOIHON KHCIOTHI, 3aTPaYeHHOrO HA TUTPOBA-

, Vi +V,+V.
Hue: Ve =1+ _ "2 '3
3
5) Paccuwuraiite KapOOHATHYIO )KECTKOCThH BOJIBI (MMOJIB/J):
C,.(HCI)-V(HCI) -1000
X, =
VHZO
6) Ilonp3ysich Tabmuieil knaccu(UKAUK BOIBI 110 KECTKOCTH, CAENaiiTe BHIBOMA, K KaKOif
rpyInIe OTHOCUTCS UCClleyeMas BoJa.

7) 3anummuTe MOJXydYeHHBIC PE3yIbTAaThl B TAOIHILY:
Ta6auua 4.1. Pesynabrathl TUTpOBaHUS MPoOBI BObI pacTBopoM HCI

3.5.2. Metogu4eckue MaTepuabl
B xo/e BbITIOTHEHUST Ta00OPATOPHBIX padOT CieNyeT YETKO CIEA0BATh METOANKE BBITOTHEHUS
U CTPOro coOu0/1aTh 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 «OTJIUYHO)» CTaBUTCS, €CIIU:

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

0) AKCIIEPUMEHT OCYIIECTBJICH IO IUIaHY C YYETOM TEXHUKU OE30IacCHOCTH M MPABUII 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) IOIyCTUMBI: HEMOJHOTA MPOBEACHUS WM O0hOPMIICHHS SKCIIEPUMEHTa, OJJHA-/IBE HECYIIECTBEH-
HBIC OITMOKHU B MMPOBEACHUH WM 0(DOPMIICHUU SKCIICPUMEHTA, B TIPABUIIAX PAOOTHI C BEIIECTBAMU U
npubdopamu.

e OuneHka «yJ10BJ1eTBOPUTEIbHO)» CTABUTCS, €CIIM JOMYIIEHbI OJHA-/IBE CYIIECTBEHHBIE 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 «Hey10J1eTBOPUTEIbHO» CTAaBUTCS, €CIIU JIONMYIIEHbl CYIIECTBEHHbIE OMMOKH (B XO-
JIe JKCIEPUMEHTA, B O0BSICHCHHUH, 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 CPeACTBA K IK3aMEHY.
3.6.1.1. Bonpochbl, BBIHOCHMBIE HA IK3aMeH

1. CoBpemeHHas Teopusl CTPOEHUS aTOMA.

2. OCHOBHBIE OJIOKEHUS NPOTEKAHUS XUMUYECKUX PEAKIMHA C TOUKH 3pEHHsI TEPMOIUHAMMU-

KH.

KavecTBeHHbIH aHanus.

[TnanerapHast ¥ KBAHTOBO-MEXaHUYECKAss MOJICNb CTPOCHHUS aTOMa.

[ToHsiTHE SHTATBINH.

Kakue BemecTBa MOTYT SIBISATHCS OKHUCITUTEISIME: TIEPMaHTaHaT KaJlusl, COJITHAs KUCIIOTa,

HEePEeKUCh BOJOPO/a, CEpHasi KUCIIOTA.

7. BonoponHblil MOKa3aTeb.

8. JlpoOHBbIi M cUCTeMAaTHYeCKUi aHaJIH3.

9. Tocrynats! bopa.

10. 3akoH I'ecca.

BrnustHue pa3nmuvHbIX (GaKTOPOB HA THIPOIIH3.

12. KonnyecTBEeHHBIH aHANN3.

13. lucriepcHbIC CUCTEMBI.

14. KBaHTOBBIE UHKCIA.

15. OcHOBHBIE OHATHS TEPMOJUHAMUKH.

16. HanucaTh 1 ypaBHATH METOJIOM 3JIEKTPOHHOTO OajiaHca peakivio: B3auMOAEHCTBIE BOIO-
poJia ¢ a30ToM.

17. NonHoe paBHOBECHE BOJIBI.

18. OOmIHe MPUHIIMITEI ¥ BUJIBI KOJTUYECTBEHHOTO aHATN3A.

19. BonoponHslii mokaszareib pacTBOpa paBeH 3, ONpeAeIUTh KOHIIEHTPALUIO HOHOB I'HJIPOK-
CHJIa B pacTBODE.

20. ®u3uveckuii CMbICT KBAHTOBBIX YHCEI U UX HHU(POBBIX 3HAUCHHIA.

21. TloHsATHE SHTPOITHH.

22. K kakoMy THUITy peakluii OTHOCUTCS peaklus B3auMOJICHCTBUS MEJIU C CEPHOM KMCIOTOM:
HaIHCcaTh €€ U apryMEHTHPOBATh OTBET.

23. Buasl rugponusa.

oMW



24.
25.

26.
217.
28.
29.

30.

31.
32.
33.
34.

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

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

54,
55.
56.

['paBuMeTpHUYECKUIA METOT AaHAIIU3A.

HamnucaTs 1 ypaBHITH METOIOM JIEKTPOHHOTO OajaHca PeakIuio: B3auMOJICHCTBIE BOJIO-
poza ¢ a30TOM.

Ornucanue 3IEeKTPOHHOM CTPYKTYpPbl HAOOPOM KBAHTOBBIX YKCET.

Ouneprus ['m60ca.

Paccuurars M, okuciauTesnss ¥ BOCCTAHOBUTENS ISl pEaKLMU: LIMHK + a30THasl KUCIIOTA.
Hamnucatp ypaBHEHUs ruApoIn3a M0 NEPBOM CTYNIEHU: XJIOPUAA KaJKsl, alleTaTa HaTpus.
YKkazarb Xxapakrep cpessl.

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

TuTpUMETpUYECKUN aHATH3.

ITonumepsl U OJIMTOMEPHI.

KoMiuieMeHTapHOCTb.

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

ITpunnun [aynu u 3anper [laymnu.

[loHsiTHE CKOPOCTH XMMUYECKON PEAKLIUH.

Okwucienne u BocctaHopiieHue. [IpuBectu mpumepsl.

Hanucarp peakuuu rugponusa no nepsoit crynenu: KCN, - cynbdara nunka.

[IpaBuiia KBAaHTOBOM MEXAHUKH.

@DakTOphl, BIUAIOIINE HA CKOPOCTh XUMHUUECKON pEeaKIIiH.

I'mpponus comnent.

VkaxuTte, Kakue BEIIEeCTBA MOTYT ABJISITHCS BOCCTAHOBUTEISIMU: XJIOP MOJIEKYJISIPHBIN,
AaHUOH XJIOPA, IEPEKHUCHh BOJOPOJIa, CEpHAs KUCIIOTA.

3aKOH 3KBHBAJICHTOB JIJISl PEArUPYIOIINX BEILIECTB.

Xumuueckoe u Gpa3zoBoe paBHOBECHE..

[IpuHUIMIT MUHUMYMa SHEPTUH U NTpaBUiIo XyH/a.

3aKoH JACUCTBYIOIINX MACC JJIsl TOMOT€HHBIX PEaKIUi.

[Topsinok ypaBuuBanust OBP.

Meton HeUTpaIM3alKH.

[ToHsiTHE O BBICOKOMOJEKYJISIPHBIX COEIUHEHUSAX.

[TpaBuiio KieukoBckoro u noiayuyeHue saHeprerudeckoro psaa Kieukosckoro.

3aKoH ACMCTBYIOLIUX MAcC JIJIsl TETEPOTCHHBIX PEAKIUN.

VYcnoBus 06pazoBaHus U paCTBOPEHUS OCAIKOB.

VYKaXuTe OKUCIUTENb U BOCCTAHOBUTENb B PEAKLIMU: B3aUMOJCICTBUE XKENe3a C CEpHOU
KHMCJIOTOM.

Hanuiure ruaponns, yKaxxuTe XapakTep Cpebl: XJIOpUJl HATPUs, XJIOPUL aMMOHHUSL.
Touka SKBUBaJIE€HTHOCTH.

OCHOBHBIE TOHATHUSI KAYECTBEHHOT'O U KOJIMYECTBEHHOTO 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.KonnenTparus HOHOB Bojiopoza B pactBope 10-3 moinb/n. PaccunTtaiiTe THAPOKCUIBHBIN T0-
Ka3aTellb.

3.CKoJIbKO JTUTPOB BOABI HE0OOX01MMO 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 HEOOXO0IUMO 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 oKa3aTenab pacTBOpa paBeH 3, OIPEIEIUTh KOHLIEHTPALMIO HOHOB THIPOKCUIIA
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 HelTpanu3anuu 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. Borunciuts, ckosbko riaurepura C3Hs(OH)s nyxHO pacTtBoputh B 200 T BO/IBI, YTOOBI pac-
TBOp 3amep3ai npu — 5°C. Kpuockonudeckasi mnocTosiHHasi Bojbl 1,86 rpas.

15. U3 ckoIbKHUX aTOMOB COCTOUT MOJIEKYJIa HO/ia B CHUPTOBOM PACTBOpPE, €CIIU pacTBop 6,35 T
riona B 100 r aTaHona kunut mnpu 78,59°C?

16. Cxonbko rpammoB ritoko3bl CeH1206 66110 pacTBOpeno B 0,511 BOAbI, €Cliu TeMIiepaTypa
KMIIEHHUS TIOTy4eHHOTO pacTBopa coctasuma 102°C?

17. Yemy paBHa Temreparypa 3amep3anus pactBopa AlCl3 ¢ MossipHO# KOHIIEHTpalmeit SKBuU-
BasicHTa 0,3 MOJIB/J, €CITM €ro CTeNeHb aucconuranuu paHa 60%?

18. B xakom KoJHM4ecTBE BOJIBI HAJI0 pacTBOPUTH 6,84 T rroko3bl CsH1206, 4TOOBI NaBieHNE
napa BoJibl, paBHoe 1pu 65°C 250 rlla, crusumock 1o 248 rlla?

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

20. Cxonbko BOABI Ha/I0 MPUOABUTH K 2 J1 pacTBOpa caxapa, YTOObl TOHU3UTH €T0 OCMOTHYE-
CKO€ J1aBlieHuE B 3 pasa?

21. PaccumnTaiiTe MaccoByIO JIOJIO XJIOpH/Ia HATPUs B (PU3UOIOTHYECKOM PACTBOPE, OCMOTHYE-
cKoe faBjieHne koToporo mpu 25°C cocrasnser 762,7 kIla (0=1, p=11/cMd).

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

23. Hanumute BCe BO3MOXHBIE YPAaBHEHUS PEAKIUI B MOJIEKYJIIPHON, MOHHOM U COKPAILEH-
HOW MOHHOHU (hopMax MeXKAy CIASAYIOIMIHUM KUCIOTAMU U OCHOBAaHUSIMH:

NaOH,Mg(OH)2, H2SO3, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJIIPHBIX YPaBHEHUH peakLnii, KOTOPbIE BBIPAKAFOTCSI HOHHO —
MOJIEKYJISIPHBIMH YPABHEHUSIMU:

a) Mg?* + COs* = MgCOs

0) H" + OH— = H.0

25. Boruncnuts Konnenrpamuio noros OH— u NHs4™ B 0,5 M pactsope NH4OH, eciu koH-
cranTta auccormamyu K = 1,8x1075.

26. CkoMbKO TpaMMoB HOHOB Ba?* cosepskutcs B 200 M1 HACKIIIEHHOTO PacTBOPa KapOoHaTa
6apust, eciu [TPpacos = 8x107°.

27. CocTtaBbTe€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLIUI B3aUMOIEHCTBHUS
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-
MMOJIEHCTBOBATh C CEPHON KUCIO0TOM? BhIpazure 3TH peakiuy MONEKYJIIPHBIMU U HOHHO-
MOJIEKYJISIPHBIMHU YPABHEHUSIMH.

29.CocTaBbTe MOJIEKYJISIPHBIC YPAaBHEHUS PEeaKIIHii, KOTOPBIE BHIPAXKAIOTCS CJIECTYIOIIUMU HOH-
HO-MOJIEKYJISIPHBIMHU YPaBHEHUSIMHU:

a) 3Ca%* + 2P04s* = Ca3(PO4)2;

0) NH4* + OH— = NH4OH.

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

30. CocTaBbTE 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 KOHIEHTPUPOBAHHOTO PACTBOPA CUIIBHOT'O 3JIEKTPOJINTA
—0,205 M HCI.

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

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

37. Hopmanehnas korteHTparus pacrsopa KNO3z paBra 0,2 Moibs/n. HaliTi IpOIeHTHY O KOH-
neaTpanuto pactBopa KNOs u mossipayro kornenTpanuto pactBopa KNOsz ImoTHOCTE pacTBo-
pa NpUHATH paHoi 1 r/mi.

38. Briuucnure MOJISIpHYIO U MOJISIPHYIO KOHLIEHTpalnio 3kBUBaseHTa 20 % pacTBopa Xxjopujaa
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 06sem KoToporo paseH 1,5 1, motHocTs 1037 kr/m>

41. CKoJIbKO TpaMMOB PacTBOpPa ¢ MACCOBOM J10JI€H CEpHON KUCIOTHI 96% HE0OX0AMMO BIUTH
B 1 J1 BOJBI, YTOOBI OJYYUTH PACTBOP C MAaCCOBOM

42. CocTaBUTh IEKTPOHHBIE POPMYIIBI M IPEICTaBUTH TPaQUUECKH pa3MeIIeHIe HIEKTPOHOB
10 KBAaHTOBBIM SUEHKaM JUIsl yKa3aHHBIX 2JIEMEHTOB. [Ipoananu3upyiite BO3MOKHOCTH pa3b-
€/IMHEHUSI CTIAPEHHBIX EKTPOHOB IPHU BO30YKIEHIH aTOMOB ¢ 00pa30BaHHEM-BaJICHTHBIX
AJIEKTPOHOB B COOTBETCTBUU C TEOPUEN CIIMH-BAJIEHTHOCTHU. YTJIEPOJ, XJIOP.

43.CocTaBbTe JIEKTPOHHBIE (OPMYIIBI M IPEACTABbTE TPaPUUECKU pa3MeIIeHUE SJIEKTPOHOB
110 KBAaHTOBBIM SIY€MKaM JIJISI YKa3aHHBIX 3JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH pa3b-
€MHEHUsI CIIAPEHHBIX IEKTPOHOB NP BO30YKIEHUU aTOMOB C 00pa30BaHUEM BaJIEHTHBIX
AIIEKTPOHOB B COOTBETCTBUU C TEOPUEN CITMH-BAJIEHTHOCTH.

44 IlpencraBbTe 3JIEKTPOHHBIE CTPYKTYpbI Zn2+; S6+



45. Kak N3MeHsIIOTCsl CBOMCTBA THIPOKCHUJIOB 3JIEMEHTOB B MEPUOAaX U TPYMIAX C YBEIUUYEHHU-
eM nopsiikoBoro Homepa? [louemy?
46. IIpoaHanu3upyiTe N3MEHEHHUS BEJTMYUHEI 3apsJIOB SICP, PAAHNYCOB. ATOMOB, JJIEKTPOOT-
pHULIATEIbHOCTEN U cTeneHel okuciieHus 4 neproaa. KakoBbsl 3aKOHOMEPHOCTH 3TUX U3MEHE-
HUUW TIPU IBMKEHUU — TI0 TPYIINE CBEPXY BHU3 WIIK MO MEpUOAY ciieBa HarpaBo? Kak u3MeHs-
€TCs1 B 3TOM HalpaBJICHUN METALIMYHOCTD 3JIEMEHTOB U XapaKTep UX OKCUAOB U TUIPOKCHU-
oB?
47. CocraBbTe (hOpMyJIbl OKCHIOB U THUIPOKCUIOB Maprania. Kak u3meHsercst KUCIOTHO-
OCHOBHOM M OKHMCIIUTEIbHO-BOCCTAHOBUTEINIbHBIN XapaKTep 3TUX coeauHeHnit? [loqunnstores
JIM 3TU COCUHEHUS 00IIel 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB OKCHJIOB M TUAPOKCHUIOB?
48. YKaxuTe BUIbI XUMHUECKOW CBsA3U B cieaytommx mosekynax: CHsBr, CaO, Jo NH4Cl.
KaxoBbI OCHOBHBIE CBOICTBA JaHHBIX BUJIOB CBA3U? 59. Kakasi CBSI3b Ha3bIBACTCS S- U KaKasi
— p-cBa3pr0? Kakast u3 Hux Menee npounas? M300pas3ure CTpyKTypHbIE POPMYIIBI dTaHA
CoHs, atriiena CoHa n anerunena CoHz. OT™MeThTe S- M p-CBSI3M HAa CTPYKTYPHBIX CXEMax yr-
JI€BOAOPO/IOB.

3.6.2. MeToanyeckue MaTepHaJbl

VYcnoBus 1 mopsiiok mpoBeAeHus dk3ameHa faanbl B [Ipunoxenun Ne 2 x nmonoxxenuto [1B/]-
07 «O mpoBeAeHUU TEKYIIEr0 KOHTPOJIA 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 COOTBETCTBYIOIIUM POJICHUEM BPEMEHHU Ha MOJI-
TOTOBKY.

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

«U3TI0KEHO MPABHILHOE TOHMMAaHKUE BONPOCA M JIaH MCUEPITBIBAIOIINI HA HETO OTBET, COACPIKaHHE
PaCKpBITO TMOJIHO, MPO(eCcCHOHAIEHO, TPAMOTHO». BBICTaBIIsSI€TCS CTYACHTY, OOHApPYKUBIIEMY BCe-
CTOpPOHHEE CUCTEMAaTHYeCKOe 3HaHHE Y4eOHO-IIPOrpaMMHOI0 MaTepuania, YeTKO U CaMOCTOSITEIbHO
(6e3 HaBOAIIMX BOIPOCOB) OTBEYAIOIIEMY Ha BOIIPOC Omiera.

OneHka «4» («X0po1I0») COOTBETCTBYET CIEAYIOIIEeH KaueCTBEHHOM XapaKTepUCTUKE: «U3-
JI0KEHO MPaBUWIbHOE MMOHMMAaHUE BOIPOCA, JAHO JTOCTATOYHO 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 3HAHW{ 10 TUCIHIUIMHE U CIIOCOOHOMY K MIX CaMOCTOSITEIIbHOMY TTOMOJTHEHUIO M 0OHOB-
JICHUIO B XOJI€ ajbHEUIIeH yueOnl U MPoPeCcCUOHAIBHON EATETLHOCTH.

Onenka «3» («y10BJIETBOPUTEJIBHO») BBICTABISETCSA CTYJCHTY, OOHAPYKHMBILIEMY 3HaHHUE OCHOB-
HOT'0 y4eOHO-TIPOrpaMMHOI0 MaTepuasa B 00beMe, HeOOXOMMOM IS JalbHeleil 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 Y4eOHO-TIPOTPAMMHOTO MaTepHalia, OIMYyCTHBIIEMY TPUHIIH-
NUabHBIE OIIMOKHU B BBIIOJHEHUH MPEyCMOTPEHHBIX MPOTPaMMON 3a/IaHUil; JaBIIEMY OTBET, KO-
TOPBIN HE COOTBETCTBYET BONPOCY FK3aMEHAI[MIOHHOTO OUjeTa.



IIpumep 3K3aMeHANMOHHOTO OMJIeTa « XMMUS HEOPraHUYEeCKasi U AaHAJIMTHYECKasD)

«BEPXHEBOJI’KCKHM I'OCYJAPCTBEHHbBI ATPOBMOTEXHOJIOTMYECKHI
YHUBEPCUTET»
(®I'BOY BO «BepxueBosikckuii '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 Ci1a0bIX AMEKTPOTUTOB. THIIBI CIIA0BIX AJIEKTPOIUTOB. CTyreHvYaras JuCcCoIu-
1Y, HAIUIIUTE YPAaBHEHHUE TUCCOLMALNN ISl YTOJIBHOW KMCIIOTHI U BBIPAXKEHNE KOHCTaH-
ThI IUCCOLMALINU 110 | U 2 CTyIEeHHU.
2. Tmaponus mo aHnoHy. HanmuimnTe HOHHO-MOJIEKYJIIPHOE M MOJICKYJIIPHOC YPAaBHEHHE TH/I-
ponu3za conu cyibbuta Hatpus. Kakas cpena B pacTBope 3TO# comu?

3.
Onpenenutb MOJSIIBHYIO KOHUEHTpauuio 15%-Horo pactBopa menoun NaOH.

Yr1Bepxkaao:
3aB. kadenpoii JI.B.Bup3ym

(monmwce)

BajibHO-peliTHHrOBasi OLIeHKA 3HAHUI 00y4YalUIUXCcs cocTaBiieHa B cooTBeTcTBuM ¢ [1B/I-
07 «O npoBeseHUH TEKYILIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu olyuaro-
LIMXCS
OueHuBaHue pe3yJIbTATOB POMEKYTOUYHOM aTTECTALMH:

Ornenka Konmuectso 6amos
"HEYZIOBIETBOPUTEIHHO" 0-23
"'y IOBJIETBOPUTEIHHO" 24 - 29
"xoporo" 30-35
"oTIMYHO" 36 - 40

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

Urorosas peiitunrosast | TpaguuuoHHasi OLEHKA Orenka (ECTS) I'pamauus

OIIeHKa
0-59 HEYJIOBJIETBOPUTEIEHO F HEYJIOBJIETBOPUTEIEHO

60 - 64 YIOBJIETBOPUTEIBHO E MTOCPEACTBEHHO
65-74 D YIOBIIETBOPUTEIHEHO
75-84 XOpOouIOo C XOpOLIOo
85-89 B OYEHb XOPOIIO
90 - 100 OTJINYHO A OTJINYHO

TpaguuoHHas OlleHKa BMECTE ¢ UTOTOBON OallbHO-PEHTHUHTOBOM OIIEHKOM BBICTABIISIETCS B 3a4UeT-
HO-K3aMEHALIMOHHYIO BEIOMOCTD.



