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1. HEJIA OCBOEHMSI JUCLIUILIMHBI (MOY.15T)

Ilenpr0 OCBOEHHs NMCUMIUIMHBI SBJIETCS JaTh CTYIEHTaM TEOPETUYECKUE, METOAO0JIOTHYe-
CKHE U IPAKTUYECKHE 3HAHU, (POPMUPYIOIIUE COBPEMEHHYIO XUMUYECKYI0 OCHOBY Ul OCBOEHUS
npopMIMPYIOMNX YYeOHBIX JUCHUILUIAH M BBIIOJIHEHUS OCHOBHBIX NPO(ECCHOHAIBHBIX 3a7ad:
NpopWIAKTUKU U JIedeHUs1 O0sie3HEN )KMBOTHBIX, MOBBIIIEHHS TPOU3BOACTBA JOOPOKAaYECTBEHHBIX
IIPOYKTOB U CHIPbS JKUBOTHOI'O IIPOMCXOKICHUSI, OXPaHbl OKPYKAIOIIEH CpeAbl OT 3arps3HEHUN U

Ap.

2. MECTO JJUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPO-

I'PAMMBbI

B cooTBercTBHM € yueO-
HBIM TUIAHOM JHCIUTLIN-
Ha OTHOCHTCS K

Craryc AUCIUTUTUHBI

Ob6ecneunBaroIme
(mpeArecTBYOIINE) AUC-
[IUTUTHHBI, IPAKTUKH

ObecneunBaembie (TI0-
CJIEYIOIINE) JUCITUTLIH-
HBI, IIPAKTHKU

00s13aTEIBbHOM YaCTH

Oa3oBas

3. PE3YJIBTATBI OBYUEHNS 1O JUCHUIIJIMHE (MOAYJIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

[IkosbHBIE KYpCHl XUMUH U (GPU3UKH, HEOPTaHWUYECKAsi U aHAITUTHYECKAs
XUMUs, Onosiornueckas pu3uKa, opraHuyeckast 1 GU3KOIJIOUIHAS XH-
MU

0€30IacCHOCTh KU3BHCACATCIIbHOCTH, BCTCPUHAPHO-CAHUTAPHASA SKCIICP-
TH3a

udp n HaumeHoOBaHUE

NuaukaTtop(bl) JOCTHKEHUST KOMITIETEHINY / TUTAHUPYe-

Howmep(a) paszze-

n1a(OB) TUCITUTLITH-
HBI (MOJTyJIs1), OT-
Beyarolero(mx) 3a

¢dbopmupoBaHue
KOMIIETCHIINN MBbI€ Pe3yJIbTaThl O0yUCHHS
JTaHHOTO(BIX) MH-
JIuKaTopa(oB)
JIOCTHUXKCHHS KOM-
METSHIIMU
OIlK -4 U-lomk4
CnocobeH o00ocHOBaTh  M|3HATh: OCHOBHBIE €CTECTBEHHBIC, OWOJOTHYECKHE U
peannzoBaTh B|{mpohecCHOHANBHBIE TIOHATUS W METOABI IPH PElIeHUH
npo(ecCuoHaIbHON JesTelNb-|00menpoQecCHOHaIbHBIX 3a1ad, COBpEMEHHBIC
HOCTH COBPEMEHHBIE| TEXHOJIOTUH c UCIOJIb30BaHUEM puOOpHO-
TEXHOJIOTHH C|MHCTPYMEHTAIILHOM 0a3sel
WCITONIb30BaHuEM TNPpuOOpHO-UA-1onk.4 Bce paznenst
WUHCTPYMEHTAIbHONW 0a3bl W|YMEThb:  HCIOJB30BaTh  OCHOBHBIE  E€CTECTBEHHBIE,
HCIOJIb30BaTh Oouojoruueckue ©  IpOoGECCHOHANbHBIE IMOHATHA |
OCHOBHBIE €CTECTBEHHBIE,METOABl  TPH  PEIICHUH  00IIenpodecCHOHAIBHBIX
Ouonornueckue u|3a1ay.
npodeccronanbuble noHsTHsA| U-1omk.a
u METO/IBI npu|BraseTs: HaBblkamMm O0OCHOBaHMS W peaIn3alud B




pemiernn  obrmenpodeccuo-|IpodeCCHOHAIBEHOMI JESATEILHOCTH COBPEMEHHBIX
HaJIbHBIX 337124 TEXHOJIOTH c UCITIOJIb30BaHUEM pruOOpHO-
WHCTPYMEHTAIBHOU 0a3bl

4, CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

4.1. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

4.1.1. Ounas ghopma:

Buzp! yueOHbIX 3a-
HATHU U TPYAOEM-
KOCTb, 4ac.

HpI/IMeHSIGMI)Ie AKTHUBHBIC U UHTCPAK-

Temsl 3angaTuii
THUBHBIE TEXHOJIOTUN O0yUEeHHS

/11

JICKITHH
NPaKTHYECKUE
(cemmHapckue)
nabopaTopHbIe

CaMOCTOsTEbHAS
pabota
KonTpouns 3nanuit*

1. TIlpeamer 6HOJOTHYECKOH XUMHH

1.1.| IlpeaqmeT OMONOTHYECKON XUMMH|2 2 |8 BJIP, |Jlexuus — Bu3yanu3anms.
Beaku. Ilentuael. Pacnpocrtpa- Yo,
HeHue B mpupojge. CoaepxaHue KP,
0enKOB B OpraHax W TKaHAX KU- C)
BOTHBIX. DyHKINHU OEJIKOB, METO-
Abl UX BBIACICHUA, OUUCTKU, U3Y-
yenus. [IpupoaHele nenTumpl..

2. Kinaccbl 0MOJIOTrHYeCcKH AaKTHUBHBIX COeIHMHEHHMH.

2.1.| BuraMMHBI H BUTAMUHOIION00- (4 |2 2 |6 K,
nble BemecTBa. Knaccudukanys BJIP,
Y HOMCHKJIATypa BUTAMHHOB: OyK-
BEHHas, XUMHUECKast, (PU3HOIOTH-
yeckast. JKupopacTBoprMbIe BU-
tamunbl Tpymm A, D, E, K, Q, F.
BomopacTBOprUMBIEC BUTAMHHBI.
Butamunsirpynnel B, H, C, P, U.

2.2.Tlousatue o (¢epMeHTax Kak|4d 2 |6 BJIP |Jlexuus — BU3yanm3aIusi.
0MOJIOTHYECKUX KATAIN3ATOPAaX. VO,
Xumuueckass npupoaa. «OpHo- K,D
KOMITOHCHTHBIE» H «IBYXKOMIIO-
HEHTHBIE» (PePMEHTHI. AKTHBHBII
LUEHTpP. AJUIOCTEpUYECKUNA LIEHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(haKkTophl, ONPEACIISAIOIINE AKTHB-
HOCTh (epmeHTOB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukanus
¢depmenrtoB. [lonstre o mpodep-
MEHTax (3UMOreHax) U UX Ba)KHOH
poaM B perymsiuuu (epMeHTaTHB-
HOI aKTUBHOCTH.

2.3 | Kunernka ¢epMeHTaTHBHBIX pe-|2 |2 8 BJIP,
aKUUi, MexaHu3M JeicTBus ¢ep- C)
MEHTOB.

2.4 | Topmonbl. Mx poap B oOmene|d |4 10  |BJIP, |JIekiust — BU3yasin3anusi.




BEIIeCTB. MexaHu3M JOeHCTBUS K,D
TOPMOHOB: CTPYKTypa, CBOWCTBA U
OHOJIOTHYECKOE 3HAUEHHE.

3. O0MeH BelecTB M YJHEPIrUH B OPraHu3Me.

3.1 |llytu wmerabonmsma. buonoruue-|4 2 |8 BJIP |Jlexuus — BU3yanu3amusi.
CKoe okucieHue. TkaHeBoe JbIXa- K, O
Hue. OKHCleHUe, COMPsDKEHHOE C
bochopunupoBaHueM.

3.2| Obmen  yenesooos. TI'mukonwms.2 |2 2 I8 BJIP |Jlexuus — BU3yan3aIusl.
ABpPOOHBIN TIyTh OKUCIIEHUS yTIIe- YO,
BOJIOB. DHEpreTHUYecKuii OamaHc C)

a’pOOHOTO M aHa’POOHOTO OKHC-
JICHUSI YTIICBOIOB.

3.3|0O6men nunudos. buonoruueckoe| 2 |2 2 |6 BJIP |Jlekuus — BU3yan3aIusl.
3HaueHHe JMnunoB. lIpomexy- P,
TOYHBIN OOMEH JIMIUIOB B TKAHIX. YO,
€
3.4 | Obmen bOenxos. Pacnan Genkos B|2 2 |8 BJIP
nuieBapuTensHoM Tpakre. Oco- P,
OCHHOCTH TPEBpAIeHU a30TCO- YO,
JIeprKaliX BEIIECTB Yy JKBAUHBIX. C

Ilytn o6e3BpexuBaHUs aMMHaKa B
opranuzme. OpHUTHUHOBBIA LUK

MOYEBHHOOOpa30BaHUsI.

4 |BuoxuMus OHOJOTrHYECKUX KUJKOCTE H TKAHEH.

4.1 | Xumuueckuii coctaB kpoBu. ben-|2 2 |4 BJIP
KU, YIJIEBOJBL, JUMUABI U IPyrue P,O

OPTaHWYECKUE BEIECTBA KPOBU.
MuHepaJbHbII COCTaB KPOBH.

4.2 \buoxuMus nedyenu. Poin neuenu 4 BJIP
B OOMEHe YIIIEBOJOB, IHUIHJIOB, P,O
aMuHOKHCIOT. CuHTE3 OEIKOB
TJ1a3Mbl KPOBH B TICUCHHU.

4.3 |Peakuuu o0e3Bpe:kuBaHus (e- 4 BJIP
TOKCHKAIIMM) BeIIeCTB B Ieve- P,O
HHU; OKHCIeHUE (TUIPOKCHINPO-
BaHUE U Jp.), KoHbtoranus. MHak-
TUBallis TOPMOHOB B IICYCHH.
O0e3BpexuBaHUE B IMEYECHH IPO-
JQYKTOB MHUKPOOHOTO paciieryie-
HUSI aMMHOKHCIIOT B KHUILIEYHHUKE.
OO0e3BpexxuBanue  OMIMPYyOMHA.
[Ipsmoit u HenpsAMoil OumMpyOuH.
Hapymenne odMeHa OmimpyOuHa.

4.4 | BuoxuMus MOJIOYHON Kejde-2 |2 4 9
3bl, MOJIO3HBAa, MoJioKka. OO0-
MCH BEIIECTB B MOJIOYHOM XKe-
neze. CocraB u  (usMKO-
XMMHYSCKHE CBOMCTBA MOJIOKA
U MOJO3WMBa y Pa3HBIX BHUJIOB
JKHBOTHBIX. BHOCHHTE3 KOMITO-
HEHTOB MOJIOKa (OENKH, KUPBI,
VIJEBOABI W JAp.), PETYJISIHS
MOJIOKOOOPa30BaHMUsI.

* Vkasvieaemcs popma xonmpons. Hanpumep: YO — yemuwiii onpoc, KP — xonmponvuas paboma, BJIP —
gvinoaneHue rabopamoprou pabomul, K — konnoxeuym, - sK3ameH.




4.1.2. 3aounasn ghopma:

Buzp! yueOHbIX 3a-
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KOCTb, 4ac. =
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2. Ilpeamer GMoJIOrHYECKOH XMMHH
1.1.| Ilpeamer OGuonormdeckoi xummn|l 10 |BJIP, |Jlekuums — BU3yaimu3anusi.

beakun. Ilentuawl. Pacmpoctpa- C)
HeHue B npupone. CoaeprkaHue
OCNKOB B OpraHax W TKaHAX XKH-
BOTHBIX. DYHKIIUU OEJIKOB, METO-
Abl UX BBIACICHUA, OYUCTKU, U3Y-
yenus. [IpupoHbIe MENTH/IBL..

2. Kinaccbl 0M0JIOrHYecKH AKTHUBHBIX COeIHMHEHUIA.

2.1.| BuraMHMHBLI 1 BUTAMHHOIIO100- 2 |8 K,
Hble BemecTBa. Knaccudukanus KP,
Y HOMCHKJIATypa BUTAMHHOB: OyK- BJIP,
BEHHas, XUMHUECKast, (PU3HOIOTH-
yeckast. JKupopacTBOprMbIC BU-
tamunbl rpynn A, D, E, K, Q, F.
BomopacTBopruMBIC BUTAMHHBI.

Butamunsirpynnel B, H, C, P, U.

2.2.Tlousaitue o ¢epmenTax Kak|l 2 |8 YO, |Jlexuus — BU3yaIu3aIusl.
0MOJIOTHYECKUX KATAIN3ATOPAaX. K, D
Xummdaeckas mpupoma. «OmHO-
KOMITOHCHTHBIE» M «IBYXKOMIIO-
HEHTHBIE» (PePMEHTHI. AKTHBHBII
LUEHTpP. AJUIOCTEPUYECKUNA LIEHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(hakTOpHI, ONpeNesrONINe AKTHB-
HOCTE (epmeHToB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukanus
¢depmentoB. [lonstie o mpodep-
MEHTax (3MMOIreHaX) U UX BaXKHOU
pOJH B peryisiuuu (pepMeHTATHB-
HOW aKTUBHOCTH.

2.3 | Kuneruka ¢epMeHTaTHBHBIX pe- 2 8 Yo,
aKUUi, MeXaHu3M neicTBus ¢ep- €]
MEHTOB.

2.4 | Topmonbl. Mx poap B oOmeHe|l 12 BJIP, |Jlexuus — BU3yaIm3aItusl.
BEIIeCTB. MexaHu3M JIeHCTBUS ]
TOPMOHOB: CTPYKTYpa, CBOHCTBA U
OMOJIOrMYECKOe 3HAUCHMUE.

3. O0MeH BellecTB H SJHEPIUH B OpraHu3Me.

3.1 |llytu wmerabonmsma. buonoruue- 2 |10 |BJIP |Jlekmust — BU3yamu3amusi.
CKOe okuclieHue. TkaHeBoe IbIXa- K, D
Hue. OKHCIICHHEe, COMPSDKEHHOE C




dochopunupoBaHueM.

3.2 | Obmen  yeneeooos. I'mukomus.|1l 8 YO, |Jlexuus — BU3yanu3arms.
AdpOoOHEII TTyTh OKUCIICHUS YTJIC- 2
BOJIOB. DHEPreTUYEeCKUil OaliaHC
a’po0HOTO M aHA’POOHOTO OKWC-
JICHUS YTIICBOJIOB.

3.3 |Obmen nunudos. buonormueckoe 2 |10 |BJIP
3HaueHHe JMnunoB. lIpomexy- Yo,
TOYHBIN OOMEH JIMIUIOB B TKAHIX. ]

3.4 | Obmen benxos. Pacnan Genkos B|L |2 8 YO, |Jlexuus — BU3yanu3ausl.
MuIIeBapuTensHoM Tpakrte. Oco- 6]

OCHHOCTH TpEBpalleHUil a30Tco-
JepKallX BELIECTB Yy >KBAYHBIX.
[Tytn o6e3BpekuBaHUs aMMHUaKa B
opranuzme. OpHUTHHOBBIA ILIHKI

MOYEBHHOOOPA30BaHMS.
4 |BHoXuMMHs OHOJIOTMYECKHX KHIKOCTEl U TKaHEN.
4.1 | Xumuueckuii coctaB kpoBu. ben-|1 8 C)

KM, YIUJICBOAbI, JIMIIUJALI U APYTUe
OpPraHHYECKHE BEIIECTBA KPOBHU.
MuHepaibHbIA COCTaB KPOBH.

4.2 \buoxuMus nedyenu. Poin neuenu 8 ]
B OOMEHE YIJIEBOJOB, JIUIIHJIOB,
aMuHOKHCIOT. CuHHTE3 OEIKOB
TJ1a3Mbl KPOBH B TICUCHHU.

4.3 |buoXHMHSI MOJIOYHOM 3KeJle- 10 D
3bl, M0JI03UBa, MoJioka. O06-
MEH BEIeCTB B MOJOYHOW XKe-
neze. CocraB u  (usHKo-
XUMHUYECKHE CBOICTBa MOJIOKA
U MOJIO3WBAa Y Pa3HBIX BHUJIOB
JKUBOTHBIX. BHOCHHTE3 KOMIIO-
HEHTOB MOJIOKa (OENIKH, >KUPBI,
VIAEBOABI W JIp.), PETyIslus
MOJIOKOOOpPa30BaHUSI.

* Viaszvisaemces gpopma xouwmpons. Hanpumep: YO — yemuoni onpoc, KP — kommponvhas paboma, BJIP —
8bINOHEHUE 1aDOPAMOPHOU pabomul, D-dK3AMeH.

4.2. Pacnipenenenne 4acoB JMCHUILIAHBI (MOAYJIsl) IO BUAAM padoThl M (popMa KOHTPOIA™
* D — aK3ameH.

4.2.1. Ounasa gpopma:

. 1 xypc 2 xypc 3 Kypc 4 xypc 5 Kypc
B
A ST lcem.|2cem. |3cem. |4 cem. |5cem. |6 cem. |7 cem. |8cem. |9 cem. |10 cem.
Jlekuun 30
JlaboparopHbie 16
IpakTHyeckne 14
WToro KOHTaKTHOHM pabOTHI 60
CamocrosiTensHast padoTta 84
DopmMa KOHTPOJIS JK3
4.2.2. 3aounasa gpopma:
Bupa 3anstuit 1 kypc 2 Kypc 3 Kypc 4 xypc 5 kypc 6 Kypc

Jlexuuu 6




JlaGopatopHble 8
IIpakTrdaeckue 4
HToro KOHTaKTHOM PabOTHI 18
CaMocTosiTenbpHas paborta 126
Popma KOHTPOII Ok3

5. OPTAHU3AINA U YYEBHO-METOANYECKOE OBECHHIEYHEHUE CAMOCTOSI-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE (MOAYJIIO)

5.1. Coaep:xanue caMOCTOATEIbHON PadOThI MO IMCUMILINHE (MOTYJIIO)
— Tembl HHAUBUAYAJIbHBIX 3aJAHUI:
- buoXuMHs CBUHOTO caja.
- MukpoanieMeHThl B OpraHu3Me >KUBOTHBIX. [loTpeGiieHre 1 HaKOIUIeHHE B OpraHax M TKa-
HSX.
- 'nuenune 6enkoB B XKKT KUBOTHBIX.
- Ponp Metabonu3ma Jis AKHUBBIX KIETOK.
- Pacuiennenue yrineBogoB B MUIIEBAPUTEIIBHOM TPAKTE AKBAYHBIX KUBOTHBIX.
- Pacmieryienue yrieBooB B MUIIEBAPUTEIILHOM TPAKTE HEKBAYHBIX )KUBOTHBIX.
- Kcenobuoruku. O6pazoBaHue 1 IETOKCUKAIUS B OPraHU3Me.
- MexaHu3M 00pa30BaHUS YHEPTUU B MUTOXOHIPHUSIX.
- bruoxuMHu4eckui cocTaB MOJIOKA.
- buoxumusi MBIIIIEYHON TKAHH.
- buoxummusi HEpBHOW TKaHMU.
- buoxumus nouek. Yrunusauusa NH3 B OpHUTUHOBOM LUKIIE.
- OOMeH BUTAaMHHOB B MICYEHHU.
JucrnepcHbie CUCTEMBI OpraHu3Ma.
- OCHOBHBIE CBOWCTBA KOJUIOMAHBIX PACTBOPOB, PACTBOPOB BBICOKOMOJIEKYJISIPHBIX BEILECTB,
MUKPOJIUCIIEPCHBIX CUCTEM (CYCIIEH3UH, IMYJIbCUIA).
- [loBepxHocTHbI€ siBieHMs. CyIIHOCTh U BUJIBI aJICOPOLIHH.
- [ToBepXHOCTHOAKTHBHEBIE BellecTBa. | uAPOGUIBHOCTS U TUAPOPOOHOCTh MATEPUATIOB.
- CBolicTBa pacCTBOPOB BHICOKOMOJIEKYJISIPHBIX BEIIECTB Ha MPUMEPE OCIIKOB.
- CycneH3uu, SMyJIbCUH, a3PO30JIH B )KU3HU )KUBOTHBIX, UX MTPAKTUYECKOE 3HAUYCHHUE.
- [lonsiTHE O KJIETOYHOM JOKAIM3aIuu (DEPMEHTOB.
- AHTUBUTaMUHBI.

— Tembl, BBIHOCHMBbIC HA CAMOCTOAITEJILHYIO IPOPa0dOTKY:

— IloBepxHocTHOAKTHBHBIE BenlecTBa. [ uapodunbHocTh U THIPOHOOHOCTH MaTepHa-
JIOB.

— CaoiicTBa pacTBOPOB BBICOKOMOJIEKYJISIPHBIX BEIIECTB HAa IPUMEpPE OEIIKOB.

— Cycnensuu, SMyJIbCUH, a3PO30JIU B )KU3HU JKUBOTHBIX, UX MIPAKTUYECKOE 3HAUCHHUE.

— TlonsTue o kneTouHOM JoKanu3auu pepmeHToB. Kakue GpepMeHTh pa3melieHbl B
MHUTOXOHAPHSIX, pudOCOMax, IIUTOIIIA3Me U Ape KIETOK?

— Yro Takoe IUTOXPOMBI U KaKOBa UX POJIb?

— Hanumure cxemy nocienoBaTebHOTO PaCHICTIICHUS YTIIIEBOOB, TPOTEUHOB U JIUITH-
JIOB KOpMa MO/ BIUSHHEM ()ePMEHTOB MUILEBAPUTEIBHBIX COKOB B JKEITY104HO-
KHUILIEYHOM TPAKTE Y MOHO- ¥ MOJUTaCTPUUHBIX )KUBOTHBIX. YKaXXKUTE POJIb MUKPOOP-
TaHU3MOB M UX (PEPMEHTOB B 3TOM IpoIiecce.

— Xwumuueckas pupoja U UCTOYHUKU BUTAMUHOB.

— OO6mue cBoiicTBa U OHONIOrHYECKas POJIb BUTAMHHOB.

— T'unepBUTaMHHO3bI, THIOBUTAMUHO3BI U aBUTAMUHO3BI JUIsSl pa3HbIX BUTaMUHOB. [1po-
ABJIIEMbIE TPU3HAKHU.

— TloHsTHE aHTUBUTAMHUHBI U UX OHOJNIOTUYECKAst POJIb.




— Topmownsl nepeaneit nonu runodusa (aneHorunodus). [Ipupona u 6Guonoruveckoe
JIEUCTBHE COMATOTPOIMHA.

— Topmownsl 3agHei q0au runodusa, XUMHYEcKast IpUpoa U OMOIOTHYECKOe JIeHCTBHE
Ba30IPECCHHA, OKCUTOLMHA.

— T'opMOHBI IUTOBUIHOM KeT€3bl (TUPEOUIHBIE).

— T'opmoHBI noKETYI0YHOM Kese3bl (MHCYINH, [II0KaroH, JJUIOKauH, BATOTOHUH) U
uX IpUpOJA.

— buonornueckoe neiicTBUE TOPMOHOB SMYHUKOB. [[puMeHeHNEe UX CUHTETUUECKUX
AQHAJIOTOB B )KMBOTHOBO/ICTBE U BETEPUHAPHON MEAMIIMHE.

— T'opMOH enToro Tena SMYHUKA U €ro POJib B OPraHU3Me CaMOK.

— TopmMoHOMBI KETYAOUHO-KUILIEYHOTO TPAKTA.

— HeliporopmoHsl: ruCTaMuH, CEPOTOHUH, ALICTHIXOJIUH.

— Ha3zoBuTe 0CHOBHBIE YIJIEBObI KOPMA U OpPraHU3Ma KUBOTHBIX.

— OcHoBHBIE 3Tallbl IEpEBAPUBAHMSI YTIIEBOI0B KOPMa Y MOHOTaCTPUYHBIX )KUBOTHBIX.

— OcobeHHoCTH NIEpeBApUBaHUs YIIIEBOJOB KOPMa Y KBaUYHbIX KUBOTHbIX.

— Buns 6poskeHus yriaeBoJ0B B IPEIKETYAKAX Y )KBAYHBIX KUBOTHBIX.

5.2. KOHTPOJIb caMOCTOATEIbHOI PadoThI
Aynutopnas CPC BkII04YaeT MCIIOJIb30BaHUE CHELUATU3UPOBAHHBIX JTUCIUICHHBIX KIacCOB JUIs
BBINIOJHEHUs oT/AebHBIX BUI0B CPC, TectupoBanue u ap. (Hutanbubii 3a1 u Ayn. 213) Bueaynu-
topHast CPC BKJItO4aeT, B 4aCTHOCTH, CIIEIYIOLINE BUJIbI AEATEIbHOCTH:
- mpopalboTKy yueOHOTro Marepuaia (1Mo KOHCIEKTaM, y4eOHOW M HaydyHOW JHUTEparype, dJIeK-
TPOHHBIX Y4EOHBIX PECYPCOB);
- U3y4YEHHE TEM TEOPETUUECKOT0 Kypca, 3aIUIaHUPOBAHHbIX JIJIS1 CAMOCTOATEILHOTO OCBOCHUS;
- HanrcaHue pedepaToB 1 BEICTYIUICHHUS C JOKJIaaMi Ha TIPAKTUYECKUX 3aHATHSX.
OneHka pe3ysabTaToOB CaMOCTOSITENIbHOM pabOThl OpPraHU3yeTCsl B COOTBETCTBUM C JACHCTBYIO-
e B akaieMuu 0aJIbHO — PETUHIOBOM CUCTEMOM CIIEeIyIOLMM 00pa3oM:
- KontponbHbie paboThl, YCTHBIE ONIPOCHI, KOJUIOKBUYMBI.
- Beictynuienue u 3amura pedepara.
B nporecce moAroToBKM K 3aHATHIO, KOHTPOJBHOW paboTe, KOJUIIOKBUYMY MIIM JTOKJIaLy Ipe-
nojaBaresb KOHCYJIbTUPYET CTYJIEHTa, TOMOoraeT 6ojiee MOIHO U IIyOOKO N3YUUTh 3a/IaHHYIO TEMY.

5.3. YueOHo-MeTOANYeCKOe 00ecniedeHrue CaMOCTOATeIbHOM padoThI

[Tpy BBITIOTHEHUU CAaMOCTOSTENILHONW pabOThl PEKOMEHIYETCsl NCIIOIh30BaTh OCHOBHYIO H JI0-
MOJHUTENBHYIO JIUTEPATYPY, METOJUYECKUE YKa3aHUS U pa3paboTKu Kadenpbl, yka3aHHble B 11.6.1.
—-6.6.

JUis BBITOJIHEHUS] CTYJIEHTAMU CaMOCTOSTENIbHOM pabOThl HE MPEeTyCMOTPEHO METOAMYECKHX
pexomeHaanui U ykazaHuidl. Ha nabopatopHO — NpakTUYECKUX 3aHSTUSX CTYACHTHI MOJIY4al0T UH-
JTUBHUyaJIbHBIC 3a/IaHUS U BBIMOIHAIOT UX K CIIEAYIOIIEMY 3aHATHIO:

B coorBeTcTBHH C KaJICHAAPHO - TCMATUYCCKUM IIJIAHOM OCBOCHHA AVCHUILIMHBI 11O BBI6p3HHOI7[
TeMe MOATOTOBUTH KpaTKOe COOOIIEHHE ¢ MTpe3eHTaluel. B mporecce moAroToBKy K BBICTYIUIEHUIO
U 3aHATHIO IPEToAaBaTelb KOHCYIbTUPYET, HAIPABIAET CTYAEHTA, IIOMOTaeT Oojiee KPacoyHO H
MHTEPECHO PACKpHITh 33aHHYI0 TeMy. AyautopHas CPC BKiIrodaeT MCIONB30BaHHUE CIIEIHATN3U-
POBaHHBIX HHCHHeﬁHBIX KJIaCCOB JIA BBIIIOJIHEHUA OTACIIBHBIX BHUJIOB CPC, (‘—II/ITHJ'H:HBIfI 3aJ1 1 ayna.
213). BueaynuropHast CPC Bkito4aer, B 4aCTHOCTH, CIIEIYIOLIHE BUJIBI ACSTEILHOCTH:

- MpopaboTKy yuyeOHOro Marepuaina (Mo KOHCIEeKTaM, Y4eOHOH M Hay4HOH JHTepaType, JJeK-
TPOHHBIM Y4€OHBIM pecypcam);

- U3y4eHNE TeM TEOPETHYECKOT0 Kypca, 3aIlUTaHUPOBAHHBIX IS CAMOCTOSITETIBHOTO OCBOCHUS;

- HamMcaHue pedepaToB U BHICTYIUICHUS C JOKJIQAaMU Ha MPAKTUYECKUX 3aHATHSIX.



6. VYYEBHO-METOJINYECKOE U HTHOOPMALIMOHHOE OBECITEYEHUE JACIIU-
TIJIMHBI (MOJTYJIST)

6.1. OcHoBHAasi yueOHasi TUTEPATYyPa, HEOOXOTUMAS IJISI OCBOCHUSI JUCIUIJIMHBI (MOILYJIs1)

1) Buoxumust KMBOTHBIX: 1o pen. A.B. UeueTkuHa, y4eOHUK Ui CTY/A. 300MH)KEHEP.U BETCPH-
HapH.(}-TOB C.X.BYy30B. - M.: Beiciias mkoma,. 1982 r. 511c¢. (150)

2) buonornveckas xumusi: yueOHUK [DnekTpoHHbIH pecypc] : yueb. / A.Jl. Taranosuu [u ap.]. —
ONeKTpoH. JaH. —  Muuck @ "Bpmmimas  mxkoma", 2016, — 671 c.
https://e.lanbook.com/book/92450 — 3ari. ¢ 3kpaHa.......

6.2. JlomostHUTEIbHASI YyUeOHAasi JJUTepaTypa, Heo0XoauMasi J1Jisi 0CBOE€HHs JUCHUIJIMHBI (MO-

AyJIs1)
1) Xasunos, H.3. Buoxumus )KHBOTHBIX ¢ OCHOBaMH (pru3KkosutonaHoN XuMuu. Kazans, 1999. —
291 c.(27)
2) buoxumus xuBoTHBIX / A. Y. KoHoHCKuii. - 3-e u3.,nepepad. u goi. - M. : Komoc, 1992. —
526 ¢.(35)

6.3. Pecypcsl cetu « AHTEpHET», HEOOXOAUMBIE JIJISI OCBOEHUSI JUCHUIIMHBI (MOTYJIs1)

1. OGpazoBarenbHblil mopTan YHuUBEp B ¢ BUACOICKIIUAMU U HAYYHO-TIOMYJISIPHBIMU BHIeOMaTe-
pI/Ia.HaMI/I 110 pastquM eCTeCTBeHHOHaquI)IM JUCHUIIJIMHAM, B TOM 4YHUCJIC U XUMHHU
http://univertv.ru/video/himiya/

Enunoe okHO gocTyma Kk o0pa3oBarelibHbIM pecypcam hitp://window.edu.ru

6.4. MeToanyeckue yKkazaHus J1Jis1 00y4aIOIMXCSl 10 OCBOEHUIO TMCIHUIIJIMHBI (MOIYJIfA)

1. llanosanora T.A., Ky3smuna T.A.. benku. Yuebno-meroaudeckoe nocooue. Misanoso, UI'CXA,
2014 1,32 c.

2. Cy66orkuna U.H., lllamoBanosa T.A. Butamunsr MBanoBckas 'CXA. um. akagemuka J{.K. be-
nseBa, 2015 r. YueOGHoe mocobue.

3. HaymoBa N.K. Komnoumgasie pactBopel. PactBopsr BMC HMBanoBckas ['[CXA. uM. akagemMuka
J.K. bensena, 2014. YueOHOoe mocobue

4. Cyo6otkuna M.H., Haymosa N.K. T'opmonsr. 2017 . UTCXA - 2017. 28 ¢

5. Haymoga N.K., Cy66otkuna 1.H., IllanoBanoBa T.A.®Pu3uko-xuMuueckue CBOUCTBA pacTBOPOB.
Npanosckas [CXA. um. akanemuka JI.K. bensena, 2018, -88 c.

6.5. NudopmanuoHHbie CIPABOYHbIE CHCTEMbI, HCMOJIb3yeMble 1Jis 0CBOEHUS U CHUIIMHBI
(MmonxyJis1) (MpU HEOOXOAUMOCTH)
1) Hayunas snektponHas OubanoTeka http:/e-library.ru

6.6. IIporpamMHoe oGecneueHHe, HCIOJb3yeMoe /sl OCBOCHUS] TUCHMILIMHBI (MoayJis) (pu
HEOOX0IMMOCTH)
1) Omeparmonnas cucrema tuma Windows.

2) WuTerpupoBaHHbIi MaKeT MPUKIAIHBIX porpamMM obmero HazHadenus Microsoft Office.
3) Uurepuer Opaysepsbl.

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOUMASA JJIs1 OCYHECTBJIE-
HUSA OBPA3OBATEJIBHOI'O MTPOLHECCA IO AUCIUAIIJIMHE (MOY JIIO)

No HaunMeHoBaHMe ClIeNHAJbHBIX MOMeINeHHH* u| OCHAIIEHHOCTh CNEeNNAJbHBIX OMEIeHNH U MOMeeHn I
" | momenieHMil JJIsl CAMOCTOSITeJIbHON PpadoThl JJISl CAMOCTOSITEJIbHOM padoThI



https://e.lanbook.com/book/92450
http://univertv.ru/video/himiya/
http://window.edu.ru/
http://elibrary.ru/defaultx.asp

/o

«Y4eOHast ayIuTOpHsl, MpeHa3HauYCHHAS
JUISL TPOBEJICHUS 3aHATUH JICKIIMOHHOTO
THUIIAY.

YKOMILUIEKTOBaHA CHEIHATN3UPOBAaHHON (y4eOHOI)
MeOenbpo, HAOOpOM JIEMOHCTPAIMOHHOTO 000pYI0-
BaHUS U TMEPEHOCHBIMH Y4eOHO-HATJISTHBIMU TIOCO-
Ousimu, oOecreunBarOIIUMU TeMaTUYECKUEe HILTIOCT-
paruu, COOTBETCTBYIOIME pabodeil mporpaMmme Jinc-
LUIUIMHBI, a TAaK)Ke TEXHUYECKHUMH CpelicTBaMu 00Yy-
YCHHSI: CTAI[MOHAPHBIM MYJIbTHMEIUHHBIM MPOEKTO-
pPOM, NMOPTATUBHBIM KOMIbIOTepoM Tuma «HoyToyk»,
CTAI[MOHAPHBIM PA3ABMKHBIM 3KPAHOM).

«Y4eOHas aynuTopus Ui MPOBEICHUS
3aHSATUN CEMUHAPCKOIo THUIIA, JUIsl TPYM-
MOBBIX U WHAUBUAYAJIBHBIX KOHCYJbTa-
LUUN, U1 TEKYIIEro KOHTPOJISI U MpoMe-
XKYTOYHOM aTTECTALIUM»

Cnenunanm3upoBanHas (ydyeOHas) meOelnb, mepeHoc-
HbIC TEXHUYECKHE CpeAcTBa oOydeHus (MPOEKTOp,
HOYTOYK, O9kpaH). Huctwuiaropsr J3-4-2Mm, cy-
MIUIBHBIN 1IKad, BOASHBIE OaHHM, KOMILJIEKTHI Ja0o-
pPaTOPHOM XMMHUYECKOW MOCY/IbI, TUTUTKA AJICKTPHYe-
CcKasl.

«Y4eOHasi ayIuTOpus I MPOBEICHUS
3aHSATUN CEMUHAPCKOTO THUTIA, JJIS TPYII-
MOBBIX U MHJMBHU1YaJIbHBIX KOHCYJIbTA-
LUN, JUTSI TEKYIET0 KOHTPOJIS U IpOMe-
AKYTOYHOM aTTeCTaLlm.

CrnenunanusupoBanHas (yueOHas) meOenb, IepeHoc-
HbIE TEXHHYECKHE CpeAcTBa 00ydeHus (IpOeKTop,
HOYTOYK, dKpaH). BeITsDKHBIE 1IKadbl, TUCTUILISATOP,
Bechl TexuHmdeckue BJITK-500, Tepmocrar, ¢doro-
anektpokosnopumerp ®OK — KOK-2, mratussl na-
OopaTopHble, HAOOPH! IJII TUTPOBAHUA, My(erbHas
neYb.

[Tomemenue 1ist CaMOCTOATENIBHOM pa-
0OTBI

YKOMIUIEKTOBAHO CHEIHUATM3UPOBAHHON (y4eOHON)
MeOeINbi0, OCHAIIEHO KOMIBIOTEPHOU TeXHUKOU (15
[1IK) ¢ Bo3MOxHOCTBIO MOJKIO4YeHHs K cetu "UH-
TepHeT" U 00ecrned4eHo JOCTYNOM B 3JIEKTPOHHYIO
MH(pOPMAIITMOHHO-00PA30BATENBHYIO CpPEy OpraHu-
3allid, IPUHTEPOM, 3 CKaHEpaMu




IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/] OLIEHOYHBIX CPEJICTB MO JUCIHUATIIAHE (MOY.JIIO)

«buojsornyeckass XuMus»

1. IlepeyeHb KOMIETEHIIUIi, (POPMUPYEMBIX HA TAHHOM JTale

1.1. Ounasn ,3a0unasn gpopma:

Indp n HaumenoBanue | MaaukaTop(sl) JoCTIXKEHNS KoMITeTeHITnN / Tota- | Popma | OmleHOYHBIC Cpe-
KOMIICTCHIIUN HUpPYEMBbIE Pe3yJIbTaThl 00yUeHHUs KOHTPOJIST® CTBa
1 2 3 4
U-1omic
3HaTh: OCHOBHBIE €CTECTBEHHBIE, OMOIOTHYECKHE
u
OIIK -4

npo(heCCUOHANBHBIC TIOHATUS W METOJIbI TIPU pe-

CriocobeH 000cHOBaThH M
meHnn oOmenpodeccHoHaIbHBIX 33Ja4, COBpe-

peam3oBaTh MOHHLLS Kommutektsr  Bo-

npohecCHOHANBHON JesI- MPOCOB IS TIPO-
TEXHOJIOTHMH C  KCIIOJIb30BaHUEM  NPUOOPHO-

TCJIIBHOCTU COBPCMCHHBIC o BCACHUA KOH-
WHCTPYMEHTAIBHON 0a3bl

TEXHOJIOTUHN c TPOJBHBIX PadoT,

WCTIONB30BaHUEM  TIPH- 1 VO. Kp. |KOVIOKBHYMOB 1

~LOIIK-4
0opHO- o >~ 2 |YCTHBIX OIPOCOB ,
N YMeTh: HUCHOJIb30BaTh OCHOBHBIE ecTecTBeHHbIE,| BJIP, K, P,

WHCTPYMEHTAJIBHON 0a3bl pedepatbl 1O Te-
Ononornveckue U npodeccroHanbHble TOHATHSA U| J[, D

u HCTIONTE30BATh MaM, BBITIOJTHEHHE
METOJIBI TPH pEeHIeHnH OoO0mIenpodeccCnoHaTbHBIX

OCHOBHBIE ECTECTBEHHEIE, o n1ab0paTOPHBIX

Onoornveckue u ' paboT, KOMIUIEKT

npodecCHOHaNbHBIE TIO- I AK3aMEHAITMOHHBIX

~LOIIK-4
HATHA 1 MgTOHH "PH\B1aneTh: HaBBIKAME 0GOCHOBAHHS H PEAN3aIHH B BOTpOCOB
111(350%041 11 - o

petie obmenpodec mpo(hecCHOHANBHON JeSTeThHOCTH COBPEMEHHBIX

CHOHATBHBIX 337121 TEXHOJIOTHH €  HCIOJIb30BAHUEM  MPHOOPHO-
WHCTPYMEHTAILHOU 0a3bl

* Vkasvieaemces ¢popma xonmpons. Hanpumep: YO — yemmuuwiii onpoc, KP — xonmponvuas paboma, BJIP —
gvinoanenue rabopamoproil pabomul, K — xonnoxeuym, P — pepepam, /[ — ooxknao, 3 — sxzamen,

2. [Toka3zarenu u KPUTEPHUHU OLCHUBAHUS C(i)OpMHpOBaHHOCTI/I KOMIIeTEHIIMii HA JaHHOM JTa-

ne ux (opMUpPOBAHUSHA

Kpurepuu onennBanus*
Iloxa3zare-
m HEY/IOBJIETBOPHTEIIBHO | y/IOBIETBOPHTENLHO | XOpOLIO OTJINYHO
HE 3aYTECHO 3a4TE€HO
IlomHoTa |YpoBeHb 3HaHUI HIKe|MHUHMManbHO JOMyc-|YpOBEHb 3HAHMH B|YpOBEHb 3HAHHH B
3HAHWN MUHHMAJIBHBIX TpeOo-|TUMBI ypOBEHb 3Ha-|00beMe, COOTBETCT-|00bEME, COOTBETCT-
BaHWH, HWMeINW MECTO|HHWH, JOIyIIEHO MHOTO(BYIOIIEM IPOTrpaMMe|BYIOIIEM  IPOTpamMme
rpyOble omOKH HETpyObIX OMIMOOK MOJITOTOBKHM, JIOIYILe- TOArOTOBKH, 0e3 OIlu-
HO HECKOJBKO Herpy-|0oK
OBIX OIHOOK
Hannuue |[IIpu pemenun craH-|[Ipogemonctpuposansl |[IpogemonctpupoBans! ([IpoaeMoHCTpUpOBaHBI
YMEHMH  |[JapTHBIX 33Jay  HE|OCHOBHBIC YMEHHSL, |BCE OCHOBHBIE YMEHHS, |BCE OCHOBHBIE YMEHHS,
MPOJAEMOHCTPHUPOBAHBI [pelIeHbl THIIOBbIE 3a-|pelieHbl BCE OCHOBHBIE|PEIIEHBI BCE OCHOBHBIE
OCHOBHBIE YMEHUS,|[JJaud ¢  HEerpyObIMH(|33Jaull C HerpyObIMHU|33J1a4ll C OTACIbHBIMHU
UMEN MeCTO TrpyOble|omnOKaMy, BBINOJIHE-|OUIMOKAMH, BBIIIOJIHE-|HECYILIECTBEHHBIMH
omnOKu HBl BCE 33JlaHMsl, HO HE|HBI BCE 33JaHHS B MOJ-|HEAOYETAMH,  BBINOJ-




B IIOJIHOM 00bEME

HOM 00BEME, HO HEKO-
TOpBIE C HETOUETAMHU

HEHbl BCE 3aJaHUsI B
[IOJIHOM 00BEME

Hanuuue |Ilpu pemenun craH-|Mmeercs  mMuHuMaib-|[IpoaeMoHcTpupoBansl |[IponeMoHCTprpOBaHbI
HABBIKOB |MapTHBIX 3aJad HE|HbIW HA0Op HAaBBIKOB|0A30BbIC HABBIKM IIPW|HABBIKM IPU PEHICHUU
(BmameHue [MpOAEMOHCTPUPOBAHBI |1  PEIICHUS CTaH-|pelIeHHH CTaHIAPTHBIX HECTaHJAPTHBIX 3ajad
ONBITOM) |0a30BbIc HABBIKH, MIME-|TApPTHBIX 3a/ad ¢ HEKO-[3a4a4d € HEKOTOPHIMH|0e3 OIMMOOK W HeIode-
JU  MECTO  IpyOble|TOPBIMM HEJOYETaMU  |HEA0YCTaAMU TOB
OINOKHU
Xapakte- |[Kommerenmmss B mod-|ChopmupoBanHocts  |ChopmupoBanHocTs  |CHopMHUPOBAHHOCTH
pucTHKa [HOW Mepe He CHOpPMHU-|KOMIETSHIINA COOTBET-|KOMIETCHIINN B IIEJIOM|KOMIIETCHIINA ITOJHO-
chopmu- |poBaHa. VIMeOMUXCSA|CTBYET MHHHMAJLHBIM|COOTBETCTBYET TpPeOO-|CThI0  COOTBETCTBYET
pPOBaHHO- (3HAaHWH, yMeHWH, Ha-|TpeOoBanmsM. Iwmero-{Banusm. HWmeromuxcs|tpedoBarmsm. Hmero-
CTU KOM-|BBIKOB HEJIOCTATOYHO|IUMXCSl 3HAHWH, yMe-|3HAHUH, YMEHUN, Ha-|IIUXCS 3HAHUNA, YyMe-
MIETCHIIMY (U1 PEIICHUS MPAKTH-|HUM, HABBIKOB B II€JIOM|BBIKOB M MOTHBAllMU B|HHUI, HABBIKOB U MOTH-
yeckux  (mpodeccro-|IocTaToOuHO IS pelie-|1eIoM TOCTaTOYHO JJIS(BalliU B TOJIHOH Mepe
HAJBHBIX) 33734 HUS MPAKTHYECKUX |[PEIICHUS] CTaHAAPTHBIX |JOCTATOYHO IS pere-
(mpodhecCHOHANBHBIX) |MIPAKTUYECKUX  (MPO-|HHUS CIIOKHBIX IPaKTH-
3ajad, HO TpeOyeTcs|deccnoHanbHbIX) 3a1ad ueckux  (mpodeccno-
JTOTIOJTHATENbHAS TIPaK- HaJBHBIX) 33724
THKa 10 OOJNBIIMHCTBY
MPAKTUYECKUX 3a/1a4
YpoBeHb
chopmu-
POBaHHO- Huzkuit Huxe cpennero Cpennuit Bricoknii
CTH KOM-
MEeTEHUUN

* [Ipenooasamensv enpage uzmenums Kpumepuu oyernusauus 8 coomgemcmeuu ¢ @I'OC BO u ocobenuo-
cmamu OIOIL

3. OneHo4YHbBIE CpPeACTBA
[To HIKETIPUBEICHHON CXEME MPHUBOJSTCS THUIIOBbIE KOHTPOJIBHBIC 3a/IaHUsI WIIM UHBIC MaTe-

puanbl, HEOOXOAUMBIE Ul OLIEHKHU 3HAHWM, yMEHUM, HABBIKOB M (WJIM) OIbITa AEATEIbHOCTHU, Xa-

PaKTepU3YIOIHX cOPMUPOBAHHOCTH KOMIIETEHIMI Ha JAHHOM dTare (cM. Tabmuiy 1).

3.1. YeTHble onpocskl (CTPOro B COOTBETCTBHHM ¢ Tabnuueit 1, 4-i ctonber)
3.1.1. Bonipocsl no Teme «benku, nenmuovt, HyK1euHOGble KUCTIOMBbL.

agrwdE

HCXOISAIIEMY B TAKOM PacTBOPE Ha MPUMEPE SPUTPOLIUTOB.

© oo~

B kakux pacTBopax MpoUCXOIUT MIa3MONIU3?
HepeLH/ICJ'[I/ITe HOHBI, BXOOAIIIME B COCTAaB BHEKJIETOYHOU KUOKOCTH.
UTo BXOJUT B COCTAB KJIETOYHOM KUIKOCTH? (IEPEUNCINUTD BEIIECTBA U UOHBI).
UTto Takoe M30TOHUYECKUN pacTBOp?
. Kakue BemecTBa MCHONb3yIOTCS B BETEPUHAPHON MPAKTUKE AJI MIPUTOTOBICHUS (PU3HUOIIO-

ru4YecKux pactBopoB? Kakne KOHIEHTpALIMM OHU UMEIOT?

11.
12.
13.

JKU3HU JKUBOTHOTO?
14. K yvemy MOXxeT npuBecTd cMmenieHue pH Ha 1 eanHUIly KUCIOTHOCTH?
15. lats onpenenenne anuno3y. Kakue tumnsr ero Bam uzBecTHbI?

AHTHANYPETUYECKHI TOPMOH. MeXaHu3M ero BhIpaObOTKH.
OyHKIIMHM TOPMOHA aJIbJIOCTEPOHA, TI€ OH BbIpabaThIBaeTCs?
B kakoM mperene MOXKET CMeLaTbcs KMCIOTHOCTh Cpelibl 0e3 0COObIX yrpo3 3/70pOBbIO U

Kaxkoe BeniecTBo SABISAETCS OCHOBHBIM PACTBOPUTEIIEM B JKHUBBIX CHCTEMAX?
Uro u3yyaeT Hayka OMOXUMUS?
Kaxue ncrouHuku BoAsl 1J1 opranu3Ma Bel 3Haete? [lepeuncnure, ¢ OsSACHEHUAMMU.
JlaTb ompeieIeHue 0OCMOCY U OCMOTHYECKOMY JaBICHHUIO.
PacTBOpBI ¢ KakOi KOHLIEHTpalMed NpUBOJAT K nuTonausy? /late Ha3BaHMe Ipoueccy, Npo-




16. [latb onpenenenue ankano3y. Kakue tumsl ero Bam u3BectHbi?

17. IIpu4uHBI ¥ TOCJIEICTBHS METAOOIMIECKOTO aJIKaI03a.

18. [IpruuHBI ¥ TOCIEACTBUS ABIXaTEIFHOTO AJIKAJI03a.

19. IlpuymnHbl ¥ MOCIAEACTBUS METAOOIMUECKOT0 ali103a.

20. IIpuunHBI ¥ MOCIIEACTBUS ABIXaTEILHOTO aIH/1034.

21. [lepeunciure (c mIpuMEpaMH M MOSCHEHUSIMH ) OCHOBHBIE ()YHKIIMH OCJIKOB B OpraHu3Me.

22. Jlaiite kmacCH(PUKAIUIO OSITKOBBIX MOJICKYIT 10 HECKOJIBKUM MPU3HAKAM.

23. Yro Ttakoe npocTteTuyeckas rpynmna? B kakom kinacce 6eKOB OHA IPUCYTCTBYET?

24. Kakoe BeIIeCTBO BBIMOIHIECT POJb MPOCTETUUYECKON rpyniibl B (hocdonporenHax?

25. Kakoe BeIiecTBO BBIMOIHIET POJIb IPOCTETUYECKON IPYIIIbl B HYKJIEOnpOoTenHax?

26. Kakoe BemecTBO BBIMOIHSAET POJIb MPOCTETUYECKON TPYIIIBI B TIIMKOMPOTEHHAX ?

27. Ha kakyroo XHMHUYECKYIO CBSI3b SIBIISICTCS KauecTBEHHOW buyperoBas peakiusa? Kakoit nser
IIPY ATOM TPOSIBIISICTCS U TPH BO3JICHCTBUN KAaKOTo peareHTa’?

28. [lepeuncinre, KOMIIOHEHTHl KaKMX BEIIECTB BXOJAT B COCTaB JUMomnpoTenioB? B coctas
KaKUX CTPYKTYPHBIX €IMHHII BXOJAT ITH BEIIECTBA?

29. Kakue xuMuueckue cBsi3u xapakTepHsbl s || cTpyKTyphl O€TKOBBIX MOJIEKYI?

30. Kakue XxuMHUecKue CBSI3M XapakTepHbI s | CTPyKTYpBI O€IKOBBIX MOJEKYI?

31. Kakue xumudeckue cBsizu xapaktepsl A |1 cTpykTypbl O€IKOBBIX MOTEKY?

32. Kakue XuMH4YecKue CBsI3M XapakTepHbl it IV cTpyKTypsl OEIKOBBIX MOJIEKY?

33. Yrto Takoe HyKJI€03u?

34. Yrto Takoe HyKJICOTH?

35. Kakue QpyHKIMM HYKIEMHOBBIX KUCIOT BaM n3BecTHbI?

36. Ilepeunciute PyHKIIUN HYKICOTHIOB.

37.Yro n300pakeHO HA PUCYHKaX?

OH
38. Kaxoii cocTaB 1 MeXaHU3M JICHCTBUS Y THAPOKapOOHATHOH Oy epHOit cucTembl?

39. Kakoii cocTaB 1 MEXaHHU3M JICHCTBUS y TeMOTJIOOMHOBOM Oy(epHOit ccTeMbl?

40. Kakoii coctaB 1 MeXaHU3M JeUCTBUS Y GochaTHOH OydepHOH crucTeMbl?

41. Tlepeuncnute HakTOPHI, BIUAIONINE HA IEHATYPALUIO OEIKOBBIX MOJIEKYII.

42. KakuM o0pa3oMm peanmsyercss oOpaTumasi IEeHATypalusi ¥ B pe3yJabTaTe 4ero OHa MOXKET
OBITH CHATA?

43. B yem ornmuue mpoTeWHOB W mpoTennoB? [lpuBemawte mpuMepsl BEIIECTB U3 KaXKIOTO
KJiacca.

3.1.2. MeTtogu4eckue MaTepuaJbl



Kpurtepuu onieHuBaHus YCTHOI0 0TBeTA HA MPAKTHYECKOM 3aHATHH, CEMHUHAape

Pa3BepHyTHIN OTBET CTYyIEHTA JOJKEH MPEACTABIATH COOOM CBA3HOE, TOTHIECKHU MOCIIEI0-
BaTeNIbHOE COOOIICHNE HA 3aJJaHHYIO TEMY, TIOKa3bIBaTh €r0 YMEHHUE IPUMEHSATH OIpEIeIICHUS,
IIpaBUjIa B KOHKPETHBIX CIydasx.

Kpurepuu onenuBanus:

1) NONMHOTY U PABUIILHOCTb OTBETA;

2) cTeneHb OCO3HAHHOCTH, [IOHUMaHUS U3y4EHHOT0;

3) s3pIKOBOE O(DOPMIICHHE OTBETA.

Onenka «5» cTaBUTCS, €CIU:

1) CTyZI€HT MOJIHO U3JIaraeT MaTepual, 1aeT NPaBUIIbLHOE ONPE/IEIIeHNEe OCHOBHBIX MOHATHH;

2) oOHapyXMBaeT MOHUMAHKUE MaTepuaia, MOKET 00OCHOBATh CBOM CYXKICHHS, IPUMCHHUTD
3HaHUS Ha MPAKTHKE, IPUBECTH HEOOXOAMMBIE IPUMEPBI HE TOJIBKO U3 y4eOHMKA, HO U CaMOCTOsI-
TEJbHO COCTABJICHHBIE;

3) nznaraeTr Marepuai IOCIEeI0BATEIBHO U IPABUIBHO C TOUKU 3PEHUS] HOPM JINTEPaTypHO-
IO sA3bIKA.

«4» — CTyZIeHT J1aeT OTBET, yJIOBJIETBOPSIOLIMNA TEM K€ TPeOOBAHHAM, YTO U JJSI OTMETKH
«5», HO momyckaeT 1—2 ommOKH, KOTOPBIE CaM K€ MCIIPABISET, U 1—2 HeJ04YeTa B OCIEI0BATENb-
HOCTH U 13bIKOBOM O()OPMIIEHUH M3J1araeMoro.

«3» — cTyIeHT OOHapyXKUBACT 3HAHUE U TIOHMMAaHUE OCHOBHBIX MOJOXEHUM JTaHHOW TEMBI,
HO:

1) m3naraer Marepuang HENOJHO M JIOMYCKAeT HETOYHOCTHU B OIPENEICHMM IMOHATHI WIn
(bopMynHUpOBKe MTPABUI;

2) HE yMeeT JOCTaTOYHO TIYyOOKO U JOKa3aTelbHO 00OCHOBATH CBOM CYXKJICHUS U MPUBECTU
CBOU IIPUMEDBI;

3) u3naraetr MaTepuall HEMOCIEIOBATEIBHO U JIOYCKAET OMIMOKHU B S36IKOBOM O(OPMIICHUN
U3J1araemMoro.

Onenka «2» CcTaBUTCA, €CIU CTYIEHT OOHApyKHMBAaeT HE3HaHHE OOJbIlEeN YaCTH COOTBETCT-
BYIOILIETO BOIIPOCa, AOIMYCKAaeT OUIMOKU B (POPMYIMPOBKE ONpPEAETICHUN U MPaBWJl, HCKa)KaroIIue UX
CMBICII, OECTIOPSI0YHO U HEYBEPEHHO u3jaraeT Marepuai. OLeHKa «2» OTMEYaeT Takue HeJl0CTaT-
KU B MOATOTOBKE, KOTOPBIE SIBJIIOTCS CEPbE3HBIM MPEMNSATCTBUEM K YCIIEUITHOMY OBJIAJICHHIO TOCIIe-
JTYIOUTAM MaTePHATIOM.

3.2. Bonipochl U1l IPOBeIeHUsI KOJUTOKBHYMA (ITOCIIECA0OBATEIHHO MPEACTABIISIOTCS IPYTUe
OIICHOYHBIE CPEAICTBA B COOTBETCTBUU C TaOIHIIeH 1).

3.2.1. Bonpochl mo teme «BUTaMMHBI 1 TOPMOHBD)

Xumu4deckast IpupoJa 1 ICTOYHUKY BUTAMUHOB.

Burtamun F. [IpupoiHble HCTOUHUKH, OMOJIOTHYECKas poJib M MIPU3HAKU TMITIOBUTAMUHO3A.

O6mue cBoiicTBa 1 6GHoOIOrUYEcKasi pojib BUTAMUHOB.

IToHATHA aBUTAMUHO3BI, THIIOBUTAMUHO3bI U THIIEPBUTAMUHO3BI.

AHTHBUTAaMUHBI.

Buramun A. Xumudeckas npupona u cBoiictBa. OCHOBHBIE IPU3HAKU TUIIO- U aBUTAMHUHO3a A

Y MOJIOJIHSIKA M B3pOCIIBIX KUBOTHBIX. [Ipupoanbie ncrounnkn BuramMuaa A. IIpoButamun A —

KapOTHMHOU/IbI. YyacThe BUTaMUHa A B 0OOMEHE yIJIeBO/OB, JIUIUIOB, OenkoB. Ponb BUTamMuHa

A nu1st 3peHusl.

7. Buramun JI. OcHOBHBIE CBOWCTBA U (PYHKIMHU. XUMHUECKas MPUPOJIa U UCTOUYHHUKH KaJblude-
poista. Cunte3 ButamuHOB /12 1 /I3 B opranusme. lIpuunHbI 1 IPpU3HAKK paxuTa, OCTEOMAISALUN
1 OCTEOIOPO3a.

8. Burammu E. Xummueckoe cTpoeHue, CBOMCTBA, TPUPOTHBIE UCTOYHUKH U MTOTPEOHOCTD KUBOT-
HbIX B BuTamuHe E. [Ipusnaku runo- n aButamuHosa E y KUBOTHBIX.

9. Pounp ButamuHa K B cBepTHIBaHNH KPOBU. AHTHBATAMHHBI K: IHKyMapoJ, CaTUIIIoBast KMCIIO-
Ta. [[pumenenune antusuramMuHoB K B BeTepuHapuu.

oukrwdE



10.

11.

12.

13.

14.

15.
16.
17.
18.
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20.
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22.
23.
24,

25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.
38.

39.
40.
41.
42.

Buramun Bl. [Ipu3Haku Tumno- u aBUTaMuHO3a. Y4acTue B 0OMeHe U Ko)epMEHTHbIE ()YHKITUU
ButamuHa B1l. Pons Tnamuanmupodocdara (TIID) B nekapOokcuiInpoBaHUW MUpyBaTa U oOpa-
30BaHuH aneTui — KoA.

Butamun B2. Ilpusnaku rumo- u aButamuHo3a. drnaBuHOBBIC (PepMeHTHL. Ponb M 3HaUeHHE
OAL.

Butamun B3 (manToTeHOBas KHCIOTa), KaK cocTaBHas 4acTh kKodepmeHnta KoA. Ponp amerwn
KOA B akTuBaluM >KUPHBIX KUCIIOT.

Burtamua B5 kak cocTaBHas uacTh KO(GepMEHTOB Ouonormueckoro oxucinenms (HAJ',
HAIDY).

Butamun C. Xumuueckoe CTpoeHHE M CBOMCTBA. [IpupoHbIe HCTOYHUKH, TOTPEOHOCTh. Yua-
cTHE B OOMEHE, TUTIO- M aBUTaMHHO3bI C.

UTto 03HauaeT TEPMUH «TOPMOHBIY, TJI€ OCYIIECTBISETCS UX CUHTE3?

KakoBa xumuueckasi mpupo/ia 1 Kiiaccuukanus TopMOHOB?

HazoBuTe ocHOBHBIE OEITKOBBIE TOPMOHBI, TJI€ OHU BhIPAOATHIBAIOTCS?

Kakue ropMoHbI OTHOCSITCSI K TPYIIIIE CTEPOUIHBIX TOPMOHOB U I'IE OHU CUHTE3UPYIOTCS?
[lenTuaHble TOPMOHBI U TOPMOHBI TTPOU3BOIHBIE AaMUHOKHCIIOT.

B kakux >xene3ax oHH 00pa3yroTcs?

KonnuecTBo 1 KOHIIEHTpAIUs OTJEIBHBIX TOPMOHOB B OPraHU3ME U BpeMs UX JIEHCTBUSI.
[ToHsiTHEe O MYCKOBBIX TOPMOHAX U FOPMOHAX UCIIOJIHUTEISIX.

YTo U3BECTHO O MEXaHU3MeE JACHCTBUSI TOPMOHOB?

['opmons!l nepenueit nonu rumnodusa (agenorunodus). Ilpupona m OGuonormueckoe jaewcTBre
COMAaTOTPOIMHHA.

Posb ponakTiHa, QOTUTPONHHA, JTIOTCOTPOIMHA, THPEOTPONINHA, KOPTUKOTPOIIMHA, MEJIaHO-
TPOIKHA.

['opMmoHBI 3amHell ponu runogusa, XMMUYECKas NpUpoja U OMOJIOTMYECKOE JEWCTBHE Ba3o-
MpeccrHa, OKCUTOIMHA.

["opMOHBI IIUTOBUIHOM *kele3bl (TupeouiHbIe). Poib 1 3HaueHue fofa.

['unodyukus (KpeTHHU3M, dHIEMUYecKuil 300) U runepdynkuus (6azenoBa 0601€3HB) MIUTO-
BHJIHOM XKEJIE3Bl.

["OpMOHBI MOIKENYJOYHOM Kee3bl (MHCYJIHH, TIIOKaroH, JTUMOKanH) U UX IPUPOJIa.

MexaHu3M elCcTBUS MHCYJIMHA U TJIFOKaroHa Ha yIieBOIHbII 0OMEH.

.Caxapublit 1uabet. buonornuekas pons nHCynuHa. [IpuMeHeHre B MeIUIIMHE U BETEPUHAPUH.
AHJpOTeHbl, XUMUYECKasl IPUpoa, OMOCHHTES.

buonorrnueckas posib aHAPOT€HOB U UX IPUMEHEHUE B )KUBOTHOBOJICTBE.

['opMonbI AsMUHUKOB. [{UKITUYHOCTH OMOCHUHTE3a SCTPOTEHOB.

buonoruueckoe nelicTBE TOPMOHOB SIMYHUKOB. [IpUMEeHEHNE UX CUHTETUYECKHUX aHAJIOIOB B
YKUBOTHOBOJICTBE U BETEPUHAPHONU MEIUIIMHE.

['opMOH kenToro Tena sMYHUKa U €ro pojib B OpraHU3ME CaMOK.

CrepouiHpIe TOPMOHBI HAITOYEYHUKOB U UX Y4acTHE U BIMSIHUE Ha OOMEH BEILECTB.
AJpeHanuH M HOpaJpeHalIMH, JEHCTBHE UX HAa OOMEHHBIE NMPOLECCHI, CEPAECUHO-COCYTUCTYIO
CUCTEMY.

[TonsiTrie 0 ropMoHOUJAX (TTAPATTOPMOHAX).

brocuHTe3 npocTornasaMHOB U MX OMOJIOTHYECKOE IEHCTBUE.

['opMOHOMIBI KENTYAOYHO-KUIIEYHOTO TPAKTA.

HeliporopMoHsI: TUCTaMUH, CEpPOTOHUH, ALlETHIIXOJIAH.

3.2.2. MeTtoanyecKkue MaTepHaJIbl

Kpurtepuu onieHKH KOJLIOKBHYyMa
«OTJIMYHO», BLICOKHH YPOBEHb

OO6yuaromuiicsi MoKa3ajil MPOYHbIE 3HAHUS OCHOBHBIX TOJIOKEHUW MO TeMEe KOJUIOKBHyMa B

pamMKax pazjena yuyeOHOW AUCITUIUTMHBI, YMEHHUE CaMOCTOSATEIBLHO PEIlaTh MPaKTUYECKHe 3aJ]1auyH,

JACJIaTb 000CHOBaHHBIE BBIBOJbI.



«Xopouio», MOBBLINIEHHbI YpoB€HL

O6yanOHleICH IMOKa3ajJ IpPOYHBIC 3HAHUS OCHOBHBIX MOJIOKEHUH 110 TEME KOJUIOKBUYMA B

paMKax pazjena y4eOHOW JWCIUIUTUHBI, YMEHHE CAMOCTOSITEIbHO pEIlaTh KOHKPETHBIE MPaKTUYe-
CKHE 3aJauu, IPeJyCMOTpEeHHble pabodell MmporpamMMmoii, OpHEHTUPOBATbCA B PEKOMEHI0BaHHOMN
CIIPaBOYHOM JIUTEPATYPE, YMEET IIPABUIILHO apIyMEHTUPOBATH IIOJyYEHHBIE PE3YJIbTATHI.

«YAOBJIECTBOPUTEJIBHO», I[OpOl"OBin;I YpoB€HL

O6yqa}om1/11710ﬂ IOKa3aJl 3HAaHHE OCHOBHBLIX IOJOKCHUM TEMEI B mnpeaciax COOTBETCTBYIO-

HIEeTo pas3zena ydeOHON IUCUUIUIMHBI, YMEHHUE MOJYyYUTh C IOMOIIBIO NPENOoIaBaTelsl IPaBUIIbHOE
pellleHne KOHKPETHOM MPAaKTUYECKOM 3aJauyd U3 4YMCJa MPELYCMOTPEHHBIX B TEME, 3HAKOMCTBO C
PEKOMEHI0BAaHHOW yueOHOW JIUTEpaTypOH.

3.3. Bonpocsl - TeMbl /sl OATOTOBKU pedepaToB (IIOCIEIOBATEIBHO MPEACTABISIOTCS

JIpyrue OIICHOYHBIE CPEJICTBA B COOTBETCTBHUHU ¢ Tabmuueil 1).

3.3.1. Temnl pedepaToB

[ToBepxHOCTHOAKTHUBHEIE BemiecTBa. [ mapodminbHOCTS U THAPOGOOHOCTH MaTEpPHAIIOB.
CBolicTBa pacTBOPOB BHICOKOMOJIEKYJISIPHBIX BELIECTB HA IPUMEPE OEIIKOB.

Cycnensuu, 3MyJIbCUH, a3PO30JIU B KHU3HU )KUBOTHBIX, UX MPAKTUYECKOE 3HAUCHUE.

[TonsTHE O KIETOYHOH JIoOKann3anuu GpepmeHToB. Kakue hepMeHTHI pa3MeIIeHbl B MUTOXOH/I-
pusix, pubocomax, IMTOIIIa3Me U SApe KIETOK?

Yo Takoe HUTOXPOMBI U KAKOBA UX POJIb?

Hanummure cxemy nocienoBaTebHOIO PaCcIEIUIEHNs YIIIEBO0B, IPOTENHOB U JIUIIUOB KOpMa
1OJ] BIMSIHUEM (DEPMEHTOB MUIIEBAPUTEIBHBIX COKOB B JKEITYI0YHO-KHILIEYHOM TPAKTE Y MOHO-
U TOJIUTACTPUYHBIX KUBOTHBIX. YKQKUTE POJIb MUKPOOPTaHU3MOB U UX (DEPMEHTOB B 3TOM
mpouecce.

XuMuYeckasi IpUpoJa U UICTOYHUKH BUTAMUHOB.

OO6urue cBoiicTBa M OMOJIOrHMYECKasi pOJIb BATAMUHOB.

['MnepBuTaMUHO3BI, THITIOBUTAMMHO3bI M aBUTAMUHO3BI JIJIs1 pa3HbIX BUTAMUHOB. [IposiBisiemble
IIPU3HAKH.

[ToHsiTHie aHTUBUTAMUHBI U MX OMOJIOTHYECKasl pOJib.

["opmonbl nnepenneit gonu runodusa (ageHorunodus). [pupona u 6Guonoruueckoe rencTBrE
COMAaTOTPOIMHA.

["opmoHBI 3aHeN 10K runodusa, XuMu4ecKas mpupoaa U OMOJ0oru4ecKoe AecTBUE Ba3o-
IPECCHHA, OKCUTOLIMHA.

["OpMOHBI IIUTOBUAHOM kKene3bl (TUPEOUTHBIE).

["opMOHBI MO/IKENTYTOUHOM JKeJe3bl (MHCYJINH, TIIIOKAaroH, IMMOKAauH, BATOTOHHWH) U UX TPUPO-
Ja.

buonoruueckoe neficTBue TOPMOHOB SIMUHUKOB. [I[prMeHeHne UX CHHTETUYECKUX aHaJIOr0B B
YKUBOTHOBOJICTBE U BETEPUHAPHOU MEUIINHE.

["'opMOH kenToro Tena sMYHUKA U €r0 POJIb B OPraHU3MeE CaMOK.

I"opMOHOMIBI JKETYJOUYHO-KUILIEYHOT'O TPAKTA.

HeliporopMoHsI: TUCTaMUH, CEpPOTOHUH, ALlETHIIXOJIAH.

HazoBuTe 0CHOBHBIE YTJI€BOIbI KOPMa U OpraHNU3Ma >KUBOTHBIX.

OcHOBHBIE 3TaIlbl IEpeBapUBaHUS YIIIEBOJAOB KOPMa Y MOHOTACTPUUHBIX KHUBOTHBIX.
OcoOeHHOCTH NIepeBapuBaHus YIIIEBOJOB KOPMaA Y KBAUHbBIX KUBOTHBIX.

Bunel 6poxeHust yriieBo10B B MpeKeNyAKaX y )KBaUYHbIX )KUBOTHBIX.

3.3.2. Meroanueckue MaTepHAaJIbI

Kpurtepun u nokasareJin, HCNoJb3yeMble IPH OLCHUBAHUH y4eOHOro pedepara



Kpurepun [Tokazarenu

-aKTyaJIbHOCTh pOOIIeMBI u TEMBI;
- HOBHM3HA M CaMOCTOSITEILHOCTh B IOCTaHOBKE MPOOJIEMBI, B
(GbOpMyIMPOBAaHUH HOBOTO IMMOIXO/Aa BBIOPAHHOTO IS aHAIH3a
poOJIEMBI;

- HaJW4ue aBTOPCKOHM IMO3HIIMU, CAMOCTOSTEILHOCTH CYXKIe-
HUIA.

1.HoBuzna pedepupyemoro
TEKCTa
Makec. - 2 6amia

- COOTBETCTBUE COJIEpKaHUs TeMe U IUlaHy pedepara;
- TIOJIHOTA U TIyOMHA PACKPHITHS OCHOBHBIX MOHATHI mpooie-

MBI;
2. CreneHb  packpelTus| .

- yMmMeHue paboTaTb C JIUTEpaTypoi, CHUCTEeMaTHU3UPOBATh WU
CYIIHOCTH po0IIeMbI N

CTPYKTYPHPOBATh u3J1araeMbli MaTepua;

Makc. - 2 dajuta
- yMeHHEe 000011aTh, COMOCTABIATh PAa3IHYHBIC TOYKU 3PCHHS

[0 paccMaTpUBaeMOMY BOIIPOCY, apI'YMEHTHUPOBATh OCHOBHBIE
MIOJIOKEHUS U BBIBOJIBI.

- TOJHOTA MCHOJB30BaHMS JIUTEPATYPHBIX HCTOYHUKOB IO
3. O60CHOBaHHOCTH BBIOOpA|TTpOOIIEME;

UCTOYHHKOB HMH(OpManuy - MpHUBJICUCHUE K apryMEHTAllUU 110 TeMaTuke pedepara Ho-
Makc. - 3 6amna BeHIIMX paboT mo mpobiaeme (KypHaJbHBbIC MyOJIMKAIMU, Ma-
Tepuaabl COOPHUKOB Hay4YHBIX TPYAOB H T.1.).

- IpaBUWIbHOE O(OPMIIEHHE CCBIJIOK HAa MCIOJIb3YEeMYIO JIUTe-
paTypy,

4. Cobmogenue TpeboBa- IrPaMOTHOCTb u KyJIbTypa U3JI0KEHUS;
HUI K odopmiieHUIO pede-|- BIaeHHe TEPMHHOJIOTHEH M MOHATHIHBIM ammapaToMm Ipo-
pata Makc. - 1 6amn OJIeMBI;

- coOmromenme  TpeOoBaHmii K o0BeMy  pedepara;
- KyJIbTypa 0(OpMIIEHUS: BbleJICHHE a03alleB.

5. I'pamOoTHOCTP W JOTHY-
HOCTb M3JIOKEHHSI MaTepHa-
na

Makec. - 2 6amna

- OTCyTCTBUE Opdorpaduueckux U CHUHTAKCUYECKUX OIIMOOK,
CTHUITUCTUYECKUX MOTPETHOCTENH;
- OTCYTCTBHE OII€YaTOK, COKpPAIICHUH CIIOB.

3.4. Tembl u onucaHue JJaOOPATOPHBIX padoT

3.4.1. JIabopartopnas padora Ne 1 «CTPOEHUE U CBOMCTBA BEJIKOB»
L. IJeemnvie peakyuu na 6enKu u AMUHOKUCIOMbL

3Ha4yeHUe LIBETHBIX PEAKIIMHA COCTOUT B TOM, YTO OHH JAalOT BO3MOXHOCTb OOHApPYKUTh MPHUCYTCT-
BUE OenKa B OMOJIOTHUYECKUX KUIKOCTSIX, PACTBOPAX W YCTAHOBHUTH MPHUCYTCTBUE B HEM HEKOTOPBIX
AMHHOKHUCIOT. PsiJi BETHBIX peakiuii MpHUCyIl He TOJbKO OeiaKkaM, HO U JPYTUM BellecTBaM, Ha-
npuMep, GeHoI, TOA00HO THPO3HHY, TAaeT PO30BO-KPACHOE OKpAIIMBAaHKUE C PEAKTHBOM MUIIIOHA,
MO3TOMY HEJIOCTATOYHO MPOBEACHUS KaKOW-THO0 OJTHON peaKIMu /Ui YCTaHOBJICHHS HaTU4Us Oe-
Ka.
CyIecTBYIOT /IBa THIIA I[BETHBIX PEAKLINIA:
1) ynusepcanvnole — ouypeToBas (Ha Bce OCNKHM) M HUHTHIPUHOBAs (Ha BCE OL-aMUHOKHCIIOTHI U
Oenkmu),
2) cneyuguueckue — TONBKO Ha OTpENIeICHHbIC aMUHOKUCIIOTHI B COCTaBe OeJka WM B PacTBOpax
OTJENbHBIX aMMHOKHUCIIOT, HanpuMep, peakuus Dot (Ha aMUHOKHCIIOTHI, CoJiepKalue ciadbo cBs-
3aHHYIO cepy), peakius MusuioHa (Ha TUpo3uH), peakuus Cakaryuu (Ha apruHUH) U JIp.

Ilepen npoBeeHNEM IIBETHBIX PEAKIMNA HA OEIKH U aMUHOKUCIOTHI HEOOXOIMMO COCTAaBUTh
CJIETYIOIILYIO TAOJIHILY.



liBeTHBIE peakuy HA 0eJIKH (Ka4eCTBEHHbIE PEeaKINH)

Homep | HasBanue PeaxTuBbl, ypaBHEHUs peaKkui Habmronenus UYto OTKpBIBAET
ONbITA | PEAKLMH JlaHHas peakLys.

YHuBepcaibHbIe peakuuu Ha 0eJIKU
1. Oonapyscenue 6 0e1Kax nenmuoHvIX ceasell (ouypemosasn peakyus).
BuypeToByo peakuuio 1al0T BCE COSAUHEHUS, COIEPIKaIINe B MOJIEKYJIe JIBE M OoJblIe IByX OJn3-
KOPACIIOJIOKEHHBIX MENTUAHBIX CBS3CH.
Peaxmuesr: NaOH — 10 %-it pacmeop, CuSO4 — 1 %-u pacmsop.
Oobopyoosanue: wmamue ¢ nNpooOUPKaAmu, NUNEMKU.
Xumusm peaxyuu: JlneHoabHBIE (GOPMBI HENTUIHBIX CBA3EH 00pa3yloT KOMIUIEKCHOE COCTUHEHHE C
TUAPOOKKUCHIO MENIM, B KOTOPOM KOBaJICHTHBIE CBSI3M OOpa30BaHbI 3a CUET BOAOPOJA €HOJIHHOIO
TUAPOKCHIIA, & KOOPJIMHALIMOHHAS — 33 CYET JIEKTPOHHBIX Map aTOMOB a30Ta UMUHHBIX TPYIIII.
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XoJ paboThl: B poOUpKy HAIUTH 1M pacTtBopa Oenka, 1-2 ma 10% NaOH u 1-2 kamnu pactBopa
cepHokucioi menu (1%). [Ipu B30aThIBaHNUN TTOSBIIAECTCA (PHOJIETOBOE OKPAILIIMBAHHE.

2. Hunzuopunosasn peakyus Ha 6e1Ku u npupooHvle & - AMUHOKUCTIONbL

HuHruapuHoBas peakiius sBISCTCS YHHBEPCATbHON peakiedl Ha BCe aMHUHOKHCIOTHI, HMEHOIIHE
IPYIIY B O-TIOJIOKECHUH.

Peaxkmueuoi: 0,5 %-1i pacmeop nuneuopuna.

Xumusm peaxyuu:

R R
| | H | || H
HN—C —H * — C—H~+ ¥ NH; - CO;
. | o
COOH | o |
O
a-aMUHO HUHCUOPUH anvoe2uo B80CCIMAHOGNECHHAS
Kucioma Gopma nHuneuopuma

Xoa paboThl: K 5 KarisiM UCCIIeyeMOoro pacTtBopa Oenka gobasisieM S kamenb 0,1% BogHOTO pac-
TBOpa HUHTUAPUHA U KUMATUM 1-2 muH. [losBnsieTcst po3oBo-PHOIETOBOE WM CHHE-(DHUOJIETOBOE
okpamuBanue. [Ipu crosHum pactBop cuneer. OKpaliMBaHWE yKa3blBae€T Ha HaJIM4YUE O - aMUHO-
TPYIIIBL

3. Kcanmenpomeunoseasn peakyus Ha Yukiuueckue amMuHOKUCI0Mbl
Dra peakiys OCHOBaHA Ha 00Opa30BaHWHM HHUTPOIPOHU3BOJHBIX aPOMATHYCCKUX aMHHOKHC-
70T ((heHunanaHuH, TUPO3UH, TPUIITO(AH).
Peaxkmuewvt: HNO3 xony., NaOH — 20 %-1t pacmsop.
Xumuszm peakyuu.




OH OH (0]

0
N/ N/ONa
X ZER
-H,0 o} 0
+ HNOs 2 +Na0i
NH,
CH>—CH CHs, Hs
COOH H,N— CH—COOH H,N— CH—COOH
MUpO3UH HUMPONPOU3B00HOE MU~ XUHOUOHOE nPOU3800HOE
PO3UHA JHCENMO20 YBEMA OPAHIICEBO-ICETMO20 YBema
pH <7,0 pH> 7,0

Xoa paboter: K pactBopy Oenka 1 Mt mpuiuth 5-6 Kamnelb KOHIIEHTPUPOBAHHON a30THON KHCIIOTHI,
Oenok BbImagaeT B ocafok. [Ipu moxorpeBaHuu (OCTOPOXKHO) PacTBOP OKPAIIMBAETCS B JKEITHIN
nget. [locne oxnaxkaeHus B NpoOUpKy HanMBarOT 1o KarisiM 10% pacTBOp €AKOro HaTpa J10 MOsB-
JIEHUs OPaHKEBOI'0 OKPALIMBAHUS BCIEIACTBUE 00pa30BaHMsI HATPUEBOM COIM TUHUTPOTUPO3UHA.

4.  Peaxuus Munnona

Peakius Musuiona xapaktepHa Il O€JIKOB, COJAEPKAIIUX apOMATHUYECKYI0 aMHUHOKHUCIOTY THPO-
3UH.

Peaxmuevl: peaxmus Munnona(p-p asomuokuciou pmymu 6 KoHyenmpupogannot HNQOs) , pac-
meop benka.

Xumusm peaxyuu:

OH O OHg
+
OZN /N \O_
+ HNO, + HgNO,
S2H,0
CH,~CH—COOH CH,~CH—COOH
NH, NH,
THP O31H PTYyTHAs COJIb JUHUTP OTUP O3UHA

Xoa pabotsl: K pactBopy Oenka 1-2 ma npunuth 5-6 kanenb peaktuBa Muona. Ocanok Oenka
IpU HAarpeBaHUM OKPAIIMBAETCS B KPAaCHO-KOPUUYHEBBIN I1IBET, BCIEACTBUE OOpa3oBaHUS PTYTHOM
conu HUTpo3uHa. Cnenyet uzberath npubdaBiieHUs: U30bITKA peakTHBa MIIJIOHA, TOCKOJBKY OH CO-
JIEPKUT a30THYIO KUCIIOTY, KOTOpasi MPH B3aUMOJICHCTBUU C OEIKOM MOXKET JIaTh KEITOe OKpPaIIH-
BaHME (KCAaHTOIPOTEHMHOBYIO PEAKITUIO), MACKHPYIOIEe Peakiinio MuuioHa.

S. Peaxkuyusa @ona na amunoKuciomol, cooeprcawjue cepy

Peakuust 00ycrnoBieHa HAIUYUEM B OelIKe Cepy COAEpKAIIUX aMUHOKHUCIOT — LIUCTENHA, ITUCTHHA.
OHa ocHOBaHa Ha OTUIEIVIEHUU CEPOBOAOPOA OT aMUHOKHCIIOT MPH HIEIOYHOM TUAposIn3e OeKa ¢
o0Opa3oBaHueM cynb(uia HATPUS.

Peaxmuewt: peaxmus @ons (5 %-u pacmeop ayemama c8UHYA, CMEWAHHbIU ¢ pasHbim 00vemom 30
%-20 pacmeopa edxoeo Hampay).

Xumusm peakyuu.

CH,—SN

CH,OH

CH—NH, + 2NaOH — 2%  CH—NH 4 Na,s - H,0

COOH COOH



yucmeur CEeEPUH

(CH3;COOH)Pb * 2 NaOH

Pb(ONa); - 2 CH3COOH
ayemam Cc6UHYya I’l]l}OM6um Hampus

Na,S * Pb(ONa), + 2H,O0 —> PbS, * 4 NaOH

YepHbIll 0CA00K

Xoa paboThl: 6epeM 2 MpOOUPKHU U HAJIMBAEeM B MEPBYIO 5 Kamenb p-pa SUYHOro Oelika, a BO BTO-
pyro 5 Karmenb KelaTuHa. 3aTeM B 00e MpoOupKu godasisieM 1o 5 kanenb peaktuBa @oss. MaTEH-
CUBHO KHUIISITUM 00e mpoOupku. Uepes 1-2 MUH mocie KUMSYECHUS IPU HATMYUH CEPOCOICPIKALIUX
KHCJIOT TIOSIBJISIETCSL OCAI0K YEPHOIO LIBETA.

6. Peaxyusn Ilaynu (Ha TUCTUAUH).
Peakuus Ilaynu nmo3Bosiser 0OHApyKUTh B O€lIKe aMHUHOKHCIOTHI TUCTUIUH U TUPO3UH, KOTOPHIE
00pa3yroT ¢ 11a300eH30JICYIb(POHOBOM KHUCIOTOM KOMIUIEKCHBIE COCIMHEHUSI BUIITHEBO-KPACHOTO
[BETA.
Peakmuenl: cynopanunosasn kucroma — 1 %-ii pacmeop 6 5 %-m pacmeope conanoil Kuciomel,
NaNO, — 0,5 %-u pacmesop, Na;CO3 — 10 %-11 pacmeop.

Xumusm peaxyuu:

NH," N=N
+NaNO, + HCI
>
- 2H,0 - NaCl
SO; SO;
Cy.TIB(baHI/IJIOBaSI KHCJIOTa I[I/Ia?»OCYJ'IB(I)aHI/IJIOBaSI KHCJIOTa
N=N "05S SOy’
2 Oy — N=N_NH N=N
N O
S0y CH,CHCOOH N
\H, CH,CHCOOH
NH,

2,5-6uc(n-cy nb¢hod eHma30)ruCTHINH
BHIIHCBO-KP aCHbIU
Xon pabotsl: K 1 ma 1 %-ro pactBopa cynbhaHunoBoi KUCIOTH B 5 %-M pacTBOpe COJISHON KH-
cinoTel npunuBatoT 2 Mia 0,5 %-ro pacTBopa HUTpUTA HATPUsl, CUIBHO BCTPSAXUBAIOT U HEMEJICHHO
N00aBIISAIOT CHayaja 2 MJ pa30aBIeHHOTo Oelika, a 3aTeM Mocje MepeMEIIMBaHUs COJIEPKUMOTO
npobupku 6 mi 10 %-ro pacTBOopa kapboHata Hatpus. [locie cMmermeHus pacTBOPOB pa3BUBACTCS
BUIIHEBO-KPACHOE OKPAILIMBAHUE TUA30KPACUTEIS.

1I1. Bvioenenue kazeunozena u3z mMojaoKa u e2o 2UOpoIu3

Kazennoren oOnanaer cBoiicTBaMH KHUCJIOTHI U B MOJIOKE HaXOAMTCS B BHUJIE aHHOHOB, pac-
TBOPUMBIX B Boze. HearcconumpoBaHHble MOJIEKYIbI KA3€MHOTE€HA MaJIo PAaCTBOPUMBI B BoJie. M30-
AIIEKTpUYecKasl TOUuKa KazenHoreHa Haxonutcsi B oonactu pH 4,7. [loatoMy npu nmoakucieHuu Mo-
noka 110 pH 4,7 oHO cBepThIBaeTCs B pe3yJIbTaTe BBINAJCHNS B 0Ca0K Ka3€MHOTEHa.



Peaxmuegwor: CH3COOH xony., CuSO4— 1 %-u pacmseop, NaOH — 10 %-u pacmeop, monu6-
oenoswiil peaxkmug, Na;CO3 — 0,1 %-ii pacmeop, ghenongpmaneun 0,5 %-ii pacmeop, HNO3 xony.

XoJ paboThI:

1. Bvioenenue kazeurnoeena. K 10 Ma MoJIOKa IPHIIMBAIOT PaBHBIN 00bEM TUCTUIUTMPOBAHHOM
BOJbl. OcaxxIaloT Ka3eMHOIeH J100aBiIeHUEM 6 Kamellb KOHIIEHTPUPOBAHHOM YKCYCHOW KHCIOTBHI.
JI1s1 MOJTHOTHI OcaKAeHUsT Oeska MPOOUPKY HarpeBaroT Ha BojsHON OaHe 10—15 muH. Bemasmmit
0CaJIOK OT(HOUIBTPOBEIBAIOT M MPOMBIBAIOT HA GUIBTPE NUCTUILTUPOBAHHON BOJION 2 pa3a.

2. Tuoponus xkazeunoeena. IIpu menoYHOM THAPOIN3E KA3€MHOTEHA, BBIIEIEHHOTO U3 MOJO-
Ka, MPOUCXOIUT ero pacnaa Ha gocdar u 6enok. [locne BeimameHus: ka3eMHOreHa U3 MOJIOKA BCE
COJepKUMOE C (PUIBTpA MEPEHOCIAT B MPOOUPKY Ul THIPOJIN3A, CHAOKEHHYIO OOpaTHBIM XOJIO-
TUIBHUKOM. 3aTeM CMBIBAIOT ocanok ¢ ¢uibTpa 2 mi 0,1 %-ro pactBopa kapOoHaTa HaTpus B Ty
xKe ipooupky u gobasisiroT 4 M 10 %-ro pacTBopa enkoro Hatpa. Kumstar Ha BoasHOW OaHe B Te-
yenue 15 mun. [locne oxnaxaenus k ruaponusary godasisitor 7 mi 0,1 %-ro pactBopa kapOoHara
HATPUS U IPOBOJIST PEAKIIUU HA TTPOYKTHI THIPOIH3A.

Hamnumure ypaBHeHHE ruposu3a 6enka (B o01em BHje).

3. Obnapyoicenue 6enxa. llpoBomar OMypeTOBYIO0 peakiuio. Pe3ynbrar MomKeH OBITh IMOJIO0-
JKUTEIIbHBIM.
Hanmmwmre ypaBHeHUe peakuuu.

4. Obnapyacenue ghocgpama (monuboenosas peaxyus). K 10 xamisim ruponnsara Ka3eu-
HOreHa 100aBisroT 1 Karmmo ¢eHoadTasenHa 1 1 Karmmo KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI U
TOJIbKO Tociie oOeciBeurBaHus BHOCAT 20 Kamnesnb MOJIMOACHOBOTO peakTHBa. 3aTeM JOBOJST pac-
TBOP /IO KUIICHUS M IPOOHPKY Cpas3y OXJIAXKIAIOT B CTPye XOJIOJHOU BoIbl. Ha qHE MpOoOUpPKY 1MOsIB-
JSITCsl KENThIN 0cafok GochHopHOMOITNOAEHOBOKUCIOIO aMMOHHSI.

HsPO, + 12 (NH4)2MOO4 + 21 HNO; ——>
—> (NH;)3PO4 -12 M0oO3; + 21 NH4;NO3 + 12 H,0

3.4.2. MeToauveckue MaTepHAJIbI
Odopmitenne 1a00paTOPHON U MPAKTHYECKON PadoThI

IIpaBuibHO odopmileHHas1 J1aGopaTOpHasi M NMPAKTHYeCKOi padoTa J0/LKHBI COJEpPHkKaTh B
cede cieayromme pa3aesibl:

X3

*¢

Hazpanue paboTsl

ObopynoBanue.

[enb paGoTHI.

X0/1 BBITIOJTHEHUS paOOTHI.

Pe3ynbrarel HAOMIOACHUI U BEIYKUCIICHHUM B BUJIE TaOIHIIL.
VYpaBHEHMS] XUMUYECKHUX PEAKIH (ITp1 HEOOXOIUMOCTH).
BriBoz (10J5KE€H COOTBETCTBOBATH LIETH PA0OTHI).

X3

S

X3

*¢

X3

S

X3

*¢

X3

S

Kpumepuu ouenusanua 1adopamoproi U npaKmu4eckou padonivl
¢ Oyenka «omau4Ho» CTaBUTCS, €CIIH:
a) paboTa BBIMOJHEHA MOJHO, MPaBUIIbHO, 0€3 CYIECTBEHHBIX OIIMOOK, C/I€TaHbl BHIBOIBI;
0) SKCIEpUMEHT OCYIIECTBIIEH M0 MJIaHy C yYETOM TEXHUKH 0€30MaCHOCTU U MpaBUJl pabOThI C Be-
IIeCTBAaMH U IpUOOpaMu;
B) UMEIOTCSI OpPraHU3al[MOHHbIE HABBIKU (TIOAIEPIKUBAETCS YUCTOTAa paboyero MecTa u Mopsiok Ha
CTOJIE, 9KOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).
¢ Ouenka «xopouio» CTaBUTCS, €CIH :
a) paboTa BBINIOJHEHA IPABUIIBHO, 0€3 CYIIECTBEHHBIX OIIMOOK, C/IeIaHbl BEIBODI;




0) MOMYCTHMBI: HEMOJHOTA MPOBEACHHUS WM O(GOPMIICHHUS SKCIIEPHUMEHTa, OJ(HA-/IBE HECYILECT-
BEHHBIE OIIMOKN B POBEJICHUH MM OOPMICHUH SKCIIEPHMEHTA, B IIPaBHiIax pabOTHI C BEIIECTBa-
MU U IPUOOpaMH.

% Ouenka «y0061emeopumenbHo) CTABUTCS, €CIU JOMYIIEHBl OJHA-IBE CYIIECTBCHHBIC
omOKH (B X0/1€ SKCIIEPUMEHTA, B O0BSCHEHUH, B OPOpMIICHUU pabOTHI, MO TEXHUKE O€30MacHO-
CTH, B pabOTe ¢ BelIecCTBaMH U MPUOOPaMH ), KOTOPBIE UCTIPABIISIOTCS C TOMOIIBIO YUUTEIIS.

% Ouenka «Heyoo1emeopumesibHO» CTABUTCS, €CIIU JIOMYIICHBI CYIICCTBEHHbIC OLIMOKHU (B

XO/Ie IKCIEPHMEHTa, B OOBACHEHNH, B O(hOPMIICHHU PAOOTHI, IO TEXHHUKE OE30IaCHOCTH,
B paboTe Cc BemecTBaMH U MpuOOpamMu), KOTOpbIE HE UCHPABIAIOTCS JAXe MO0 YKa3aHUIO
YUHUTEIS.

Bo Bcex ciyuasix OLIEHKa CHIIKAETCs, €CIM OOydarouuiics He cOOII0Aa MpaBWiia TEXHHUKH

0€30I1aCHOCTH.

3.5 KonTpoJibHbIe padoThl

3.5.1 3aganus 19 KOHTPOJILHOI padoThl o Teme «benku. [oannenTuab».

1. B xakoM HanpaBieHUH (K KaToJly UM aHOAY) OyJeT ABUIraThCs B IpoLEecce 3JIeKTpodope-
3a Ha Oymare nenTtui;

ape-yuc-ana-mpe ipu pH =2.5; 7,0; 10,5.

2. CpaBHUTE KUCIIOTHO-OCHOBHBIE CBOWMCTBA acriaparuHa M aclapariHOBOW KHUCIOTHI U 00BsIC-
HUTE UX C Y4ETOM OCOOEHHOCTEH CTPOEHHS MOJIEKYJI 3TUX aMUHOKHUCIIOT.

3. B yem otnmume neHatypanuu Oenka OT ero aecTpykuuu? Yem MOryT OBITh BBI3BaHBI ITH
IPOLIECCHI, KaKKe CBsI3U OEIKOBOI MOJIEKYJIbl HAPYILIAKOTCS P JEeHATYpPALMU U 1eCTPYKLIUHU?

4. PacnioniokuTe BeUleCTBa B MOPSAJIKE YObIBaHUS UX KHCIOTHBIX CBOWCTB: YKCYCHasl KUCJIOTA,
XJIOPYKCYCHasl KMCJI0Ta, OKCUYKCYCHasl KUcioTa, TuuuH. O0ocHyiiTe Ba oTer.

5. Pacnonoxure coeMHEHUs B MOPSAKE YCUJIEHUS MX OCHOBHBIX CBOWCTB: TJIMIIMH, ATHUJIA-
MUH, IU(QEeHnIaMuH, n-HuTpoanuiand. O6ocHyiite Bam oTser.

6. IIpoBemuTe mMpeBpaleHus:

...+ NH3z - NH,CH,COOH + ...; NH;CH;COOH + HNO,; — ...

7. PacnionoxuTe BellecTBa B MOPSJIKE BO3pACTaHUs UX OCHOBHBIX CBOMCTB: METUJIAMHUH, ajla-
HUH, aHUINH, aMMuak. O6ocHyiite Bamr oTBer.

8. Pacrionnoxkute coenmMHEHHMS B TOPSJAKE YBEIMYEHUS HMX  KUCIOTHBIX  CBOWCTB:
CH3(CH2)3COOH, NHZCHZCOOH, C2H5OH, C6H5OH. O6OCHyﬁTe Bam otBer.

9. B xakom HamnpaBlieHUH (K KaTOy WU aHOy) Oy/IeT IBUTAThCS B MpoIiecce 3AJIeKTpodope-
3a Ha Oymare menTun;

enu-cep-nuz-mem nipu pH = 1,6; 7,0; 11,0.

10. Hanmummure ypaBHeHue B3aumoaeiicteus Tupo3uHa ¢ HNOj3 (koHir.).

11. Hanmumure cTpyKTypHYIO (GOpMYNy OJNMTONENTUIA dChn-and-2iH-271y, ONPEeNeInuTe ero 3a-
psan npu pH =7, pH <7, pH > 7 u ykaxute, B kakoil o01actu pH HaxoauTcs u303j1eKTpUUecKas
TOYKa 3TOT0 OJMTONEeNTH/IA.

12. Hanummre ypaBHEHUs peakUuil B3aUMOACHCTBUS C €KUM HAaTPOM U COJSIHOM KHCIIOTOM
PacTBOPOB CIEAYIOIINX aMUHOKHCIIOT: a) azia; b) ean; C) ghen; d) nus; €) acn; T) mpu; g) npo.

13. Hanummre mpoekiuoHHble ¢opmyiasl D- 1 L-u30MepoB cieayromux aMUHOKHUCIIOT:
a) acu; b) mpe; ¢) yuc; d) ape; €) eny; T) mup; Q) neil.

3.5.2 MeToauyeckue MaTepuabl
Kpurepun oueHKH KOHTPOJIbHOM PadoThI
B xozne npoBesieHHsT KOHTPOJIBHBIX padoT (ayAUTOPHBIX U JOMAIIHUX) MPEnoAaBaTeNb Bbl-
CTaBJISIET 00yYaIOUIEMYCSl OTMETKY «3a4TEHO», WIIN «HE 3aUTEHO», ONEepUpys CIEeIYIOIMUMH KpUTe-
pusMHu:
«324YTEHO»



OOyuaromumiicsi MoKa3ajl 3HaHUE OCHOBHBIX MOJIOKEHUN TeMbl YUeOHOH AUCIUIITUHBI, YMEHHE
MOJIyYUTh NTPABHWIIBHOE PEIICHUE HAa KOHKPETHO ITOCTABJICHHBIM BOIPOC 3aJaHUs U3 4YMCIIA IPEry-
CMOTpPEHHBIX paboueil mporpaMmoi.

«He 324TEeHO0»

[Tpu oTBere 00y4aroIIErocs BBISBUIUCH CYIECTBEHHBIE MPOOENbl B 3HAHUSIX OCHOBHBIX IO-
JIOKEHUH TeMbl y4eOHOW MUCIUIUIMHEI, TOKA3aHO HEYMEHHE TIOIYyYUTh NMPABUIIHBHOE PEIICHHE KOH-
KPETHON NMPAKTUYECKOHN 3aJa4Ml M3 YKCIIa MIPEAYCMOTPEHHBIX pabodeil mporpaMMoi ydeOHOM auc-
LUTITUHBI.

3. 6. Bonpocel /1151 MOJATOTOBKHU U MPOBeAeHH s IK3aMeHa

VYcnoBust U OpAZIOK MpoBeneHUs 3k3aMeHa Janbl B [Ipunoxenun Ne 2 k nonoxkenuto [1B/]-
07 «O mpoBeAeHUU TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluuu o0ydaro-
X CSI.

3.6.1. Bonipocs! U151 MOATOTOBKHU K IK3aMeHY.

ouhkwdE

o

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.

29.
30.

Haiite onpenenenue Hayke BUOXVMMUSI.

Ha3oBuTte OCHOBHOM PacTBOPUTEIb BHYTPEHHEHN CPElbl OPIraHU3Ma KUBBIX CUCTEM.

UYro nassiBaercss BY®EPHBIMU PACTBOPAMU?

[Tepeuncnure OyhepHbIE CUCTEMBI OPTaHU3Ma KUBOTHBIX.

N3 KakuX KOMIOHEHTOB, M B KAKOM COOTHOILLIEHUU COCTOUT (pocdaTHas OydepHas cucrema?
N3 Kxakux KOMIOHEHTOB, 1 B KAKOM COOTHOIIECHHH COCTOUT reMoryio0nHOBast OydepHas
cucrema?

N3 xakux KOMIIOHEHTOB, M B KAKOM COOTHOIICHUU COCTOUT TUApoKapOoHaTHas OydepHast
cucrema?

Yro takoe «[IOCTOSSHCTBO BHYTPEHHEU CPEJbI»?

Haiite onpenenenue nousturo OCMOC.

Uro takoe OCMOTHUYECKOE JTABJIEHUE?

ITepeuncnure Tunst ALITU1O30B 1 AJIKAJIO30B.

HazoBure BO3MOKHBIE IPUYUHBI IBIXaTEIBHOIO Al1/103a.

HazoBuTe BO3MOKHBIE IPUUMHBI IBIXaTEIBHOTO AJIKAI03a.

HazoBure B0O3MOKHbBIE TPUUUHBI META0OINYECKOTO allU03a.

Ha3zoBuTe BO3MOXKHbIE TPUUMHBI META0OIMUYECKOTO alKano3a.

Kakoii koMnoHeHT 0y epHOl cucTeMbl HAaUMHAET paboTaTh, pU cMelleHnu PH B kuciyro
CTOpOHY?

Kakoii koMnoHeHT Oy epHO cucTeMbl HAaUMHAET padoTaTh NpU auua03e?

Haiite onpenenenune nousturo [IJTAZMOJIAS.

Yro Takoe [IUTOJIN3?

Maiite onpenenenne repmuny ' EMOJIN3.

Uro Takoe DH3UMBI?

Haiite onpenenenue knaccy pepmentoB ' MIPOJIA3BI. IlpuBeaure npumepsi.

Kakue pepMeHThI OTBEUAIOT 3a peakuy, UIylue Mo ABOWHbBIM cBs3aM? HazoBure kiacc u
IIPUBENNUTE IPUMEPBHI.

Kakue pepMeHThI 0TBEUaIOT 3a TPAaHCIIOPTUPOBKY OTAEIBHBIX ()ParMEHTOB MOJIEKYJ OT OJI-
HOW MOJIeKyJbI cyOcTpara, k 1pyromy? Ilpumeps! n Ha3BaHHe Kiacca.

HazoBuTte kinacc epMeHTOB, y4aCTBYIOIINUX B OKHCIUTEIBHO — BOCCTAHOBUTEIBHBIX peak-
nusax? [IpuBeaure npumepsl.

JatiTe onpeneneHue kinaccy GpepmMeHToB, yaactByronux B nporeccax AHABOJIM3MA.
3a kakue peakunuu orseyarot JIMI'A3bI?

Kakue pepMeHTH MOTyT H30MEpH30BaTh OJUH cyocTpat B apyroi? Ilpusenure npumepsl
TakuX (DEpMEHTOB U JaiiTe Ha3BaHUE ITOMY KJIaccy.

Yro nazeiBaercas AIIOOEPMEHTOM?

N3 kakux yacrei cocrout XOJIOPEPMEHT?



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.

58.

59.
60.
61.
62.
63.
64.
65.
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67.

68.
69.
70.
71.
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74.
75.

Kakas xumunueckas npupoga y [IPOCTBIX ®EPMEHTOB?

Haiire onpenenenne AJJIOCTEPUYECKOI'O ®EPMEHTA.

Urto nazeiBaercsi DODOEKTOPOM?

B kakoii cyObeuHuIIe HaXOIUTCS AJUIOCTEPUYECKUI LHEHTP ®EPMEHTA?
Kakwue yuactku Bxoast B coctaB AKTUBHOI'O HEHTPA depmenta?

Jlns gero neo6xomqum KOHTAKTHBINM YYACTOK B AKTUBHOM IIEHTPE ¢epmenTa?
Jlast wero Heobxoaum SIKOPHBIM YUACTOK B AKTUBHOM LIEHTPE ¢epmenta?
3anucaTh ypaBHEHHE B3aUMOJICHCTBHI MOJIEKYJIbI (pepMeHTa u cyocTpara (B 001meM BUE).
Kakue pepmentst HazpBatorcss TEPMOJIABMJIBHBIMUN?

[Moguunsitorcs mu TEPMOCTABUJIBHBIE ®EPMEHTDI 3akony Bant-I"oda?

Kakue BemectBa Moryt 66176 KODAKTOPOM?

Haiite onpenenenue BUTAMUHAM?

Ha kakue rpynmel nogpazaensitor sce BATAMWHBI?

Kaxkas ponbs otBogutrcss BUTAMMWHAM B opranuzme?

Kakue BUTaMUHBI JIerye NOCTYNA0T B KPOBb U3 KKT?

Kaxkue Bemectsa Ha3siBarorcs MHI'MBUTOPAMMN?

Kakwue BemectBa moryt Boictynath B poniu MHITIBUTOPA?

B uem cymnocte KOHKYPEHTHOI'O MHI'TMUBMPOBAHUA?

Kaxum o6pazom moxuo casite OBPATUMOE MHI'MBMPOBAHUE?

B kakoii yactu Monekynbl hepmenta uaet Bosaeictsue npu HEKOHKYPEHTHOM HH-
I'MBUPOBAHWI?

[lepeuncnure peakuy aKTUBAIIMH — UHAKTUBAIIUU ()EPMEHTOB.

OO®bsicHUTE TPUYHMHY BIUSHUS PH Ha aKTHBHOCTH (hepPMEHTOB.

Haiite onpenenenue noustuo [ MITOBUTAMMWHO3S.

Uto rakoe AHTUBUTAMUHBI?

Haiite onpenenenue nousturo ABUTAMMWHOS3.

Kakue BuTamMuHbl UrparoT BaskHyto posib B rnpoueccax KPOBETBOPEHUA?

Kakoii Buramun nassisator AHTUKCEPO®TAJIBMUUYECKHNI? Kakue ere Guosiornue-
CKHE POJIM NPUHAAJIEKAT eMy?

Kakune BUTAMUHBI Bxoasrt B coctraB OKCUJIOPEIYKTA3? ITpuBeaute npuMepsl COOT-
BETCTBYIOIIUX BUTAMUHOB U ()€PMEHTOB.

Maiite onpenenenne nouaruro 'OPMOHDI.

I'ne maxomstrca ' OPMOHBI?

Kakue xenessl orBeuaror 3a cexperutro 'OPMOHOB B oprannsme?

HazoBure rnaBHyto jxene3y BHYTPEHHEN CEKpeIuu.

Tepeunciute ropMoHbl, oTHOcsAmuecs K TOPMOHAM BEJIKOBOM ITPUPO/IbI?
Kaxoe BemniectBo siBisiercst ucrounnkom st cuaresa CTEPOMIHBIX TOPMOHOB?
Kakue ropmons! otHocsaTess kK CTEPOUJIHBIM 'OPMOHAM?

Hazosute ropmonsl, otHocsamuecs k JMUABETOI'EHHBIM.

Ha cootHomenne kakux MukpoanemeHToB BiausoT [IAPAT — TOPMOH u KAJIBLIUTO-
HUH?

[Tepeuncnure ocHoBHbIe pyHKIMU CTI' B opranusme.

Kaxkoii xene3oit ocymectBisercs cekpenus JII' u ®CI?

3a uto B opranusme otseuaror MMHEPAJIOKOPTUKOUWABI?

[Tepeuncnure pepmenTsl, yuactBytomue B pacuieruieann Y JIEBOJOB YV )KBAUHBIX
KMBOTHBIX.

Yro sBigercs HanmensiuM METABOJIMTOM VIJIEBO/OB y HEXXBAYHbBIX K-
BOTHBIX?

Yro sBigercsa HaumenpiuM METABOJIMTOM VIJIEBOJOB y )KXBAUYHBIX )KMBOT-
HBbIX?

[Tepeuncnure nytu nononuenus 3anacoB I'JTKOKO3bI B opranusme.

Kyna B opranusme pacxonyercsa ['JTKOKO3A?



76. Kakue ¢pepmenTsl HeoOxoaumbl ais pacuerienuss TPUALIAJITJIMITEPUOB?
77. Kakyro ¢pyakuuro BeimonasaoT JKEJITYHBIE KUCJIOTHI B opranuzme?

78. I'me B opranmzme npoucxomqut TKAHEBOE OKUCJIEHUE XXUPHBIX KUCJIOT?
79. Ilepeunciaute dhepMeHTHI OETKOBOIO OOMEHa.

80. Ilepeuncnure OCHOBHBIE KOMIIOHEHTHI JKEIYIOYHOTO COKA.

3.5.2. Kputepuu oueHUBaHMsI YCTHOTO OTBETA HA IK3aMeHe

Onenka «5» («OTJMYHO») COOTBETCTBYET CIIEAYIOLIEH KAaueCTBEHHON XapaKTepUCTHUKE:
«H3JI0KEHO MTpaBWIJIbHOE TIOHMMAaHKME BOIIPOCA U J1aH MCUEPIIBIBAIOLINI HA HErO OTBET, COAEPIKAHUE
PACKpBITO MOJHO, MPO(hEeCCHOHATFHO, TPAMOTHOY». BhICTaBIsIeTCs CTYyIeHTY, OOHAPYKHUBILIEMY BCeE-
CTOpPOHHEE CUCTEMAaTUYEeCKOE 3HAaHHE YUeOHO-IIPOTPAMMHOTO MaTepHaia, YeTKO U CaMOCTOSITEIILHO
(6e3 HaBOASIIMX BOIIPOCOB) OTBEYAIOIIIEMY HA BOIIPOC OmiIeTa.

Ouenka «4» («X0po110») COOTBETCTBYET CIEAYIONIEH KAYECTBEHHON XapaKTEPUCTUKE: «U3-
JIO’)KEHO TPaBUIbHOE MOHMMAHHUE BOIPOCA, JIaHO JOCTATOYHO MOAPOOHOE ONMUCAHHE MpEeAMETa OT-
BETa, MPUBEJEHBI U PACKPBITHl B TE3UCHON (hOpME OCHOBHBIE MOHSATHUS, OTHOCSIIUECS K MPEAMETY
OTBETA, OMMOOYHBIX TOJ0KEHUH HET». BrICTaBiIsieTcsl CTyIEHTY, MMOKa3aBIIeMy CHCTEMAaTHYeCKUNA
XapakTep 3HAHWU 10 TUCHHUIUITMHE U CIIOCOOHOMY K MIX CaMOCTOSITEIbHOMY TOMOJHEHUIO 1 0OHOB-
JICHUIO B XOJI¢ JAIbHEUIeH yaeObl 1 TPo(hecCHOHATLHOM IeATEITBHOCTH.

Onenka «3» («ya10BJ1eTBOPUTEIbHO») BBICTABISETCS CTYIEHTY, OOHApyKMBIIEMY 3HaHHE
OCHOBHOTO y4eOHO-TIPOrpaMMHOT0 MarepHualia B o0beMe, HeoOXOIMMOM ISl AalibHEeHIIel yueosl,
CIIPaBJISIOLIEMYCS C BBIIIOJIHEHUEM 33JaHUH, IIPETyCMOTPEHHBIX IPOIPaMMON;

- JOMYCTUBILIEMY HETOYHOCTU B OTBETE U NPHU BBITOJIHEHUHN 3K3aMEHAMOHHBIX 3a/laHUM, HO
00Ja1at01MMU HEOOXOJUMBIMU 3HAHUSMU JJI UX YCTPAHEHHS O] PYKOBOJICTBOM IPENOIaBaTENs.

OnenHka «2» («Hey10BJIeTBOPUTEIbHO») BBICTABIISIETCS CTYAEHTY, OOHApYKUBLIEMY CYIIle-
CTBEHHbIE NpOOEbl B 3HAHUAX OCHOBHOIO Y4YEOHO-IIPOIPaMMHOI0 MaTepuania, IOMYCTUBLIEMY
[PUHLMIIAAIbHBIE OUIMOKH B BBINOJIHEHUM IPEIyCMOTPEHHBIX IPOrpaMMOM 3aJaHuil; JaBLIEMY
OTBET, KOTOPBI HE COOTBETCTBYET BONPOCY IK3aMEHALMOHHOIO OMJIETa.

BbanbHo-peiTUHIOBas OlleHKA 3HAHUIT 00YUYAaKOIUXCS COCTaBlieHa B cooTBeTcTBHUM ¢ [1B/I-
07 «O mpoBeAeHUU TEKYIIEro KOHTPOJS YCIEeBAaEMOCTH M MPOMEXKYTOUHOM arrecTamuu oOydaro-
IUXCSD.

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

Ornenka KonnuectBo 6aimos
"HEYIOBJIIETBOPUTEIBEHO" 0-23
"'y IOBIETBOPUTEIHHO" 24 - 29
"xopormio" 30-35
"oTIM4YHO" 36 - 40

Hrorosasi 6ajibHO-pEeHTHHIOBAs OLICHKA:
Omnpenensiercs MyTeM CyMMUPOBaHUs 0aJI0OB, OJYYEHHBIX 0 pe3yabTaTaM TEKYIIEro KOHTPOJIS B
cemecTpe, OOHYCHBIX 0aJlJIOB M OAJIJIOB, MOJTYYEHHBIX Ha IK3aMEHE.

Urorosas peditunrosast | TpaguuuoHHas OLIEHKA Orenka (ECTS) I'papanus
OIIeHKa
0-59 HEYIOBJIETBOPUTEIBHO F HEY/IOBJIETBOPUTEIHHO
60 - 64 YIOBJIETBOPUTEIBHO E MTOCPEACTBEHHO




65-74 D YIOBJIETBOPUTENHHO
75-84 XOPOILIIO C XOPOILIIO
85-89 B OUYEHb XOPOILO
90 - 100 OTIMYHO A OTIMYHO

TpanuiroHHast OlIEHKa BMECTE C UTOTOBOM O0albHO-PEUTHHTOBOM OLICHKOM BBICTABIISIETCS B 3a4€T-
HO-’K3aMEHAIlMOHHYIO BEJJOMOCT.



