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1. IEJb U 3ATAYHN OCBOEHUA AUCHUITIJINHBI

BUOJIOT'NYECKAA XHUMUA - ¢dyngameHTanbHas OWOIOTHYECKAs
Hayka , (pOopMHpYIOIIAas HAYYHOEC MUPOBO33PEHUE CHENUANNCTA, 3AaHUMAKOIIETOCsS
BOMPOCAMM MCCIEAOBAHUE MPHUPOABI U €€ 3aKOHOMEPHOCTEH, OOLICH W 4aCTHOM
OHMOJIOTMH, TEHETHKH, CEJICKIMH M OMOTEXHOJIOTMH, WCIOJIB30BAHUE OWOJIOTHYE-
CKMX CUCTEM B MEIWLMHE W BETEPHUHAPHH, CEIIBCKOM XO3SHCTBE, MOMOTAroLIas
AQHAJIM3UPOBATH CIIOXKHBIE OMOJIOTMYECKHE MPOLIECCHl B MPUPOAE, CEIbCKOXO3si-
CTBEHHOM MTPOU3BOJCTBE, OPraHU3ME KUBOTHBIX U YETIOBEKA.

Ieas npenonaBanusi buosornueckoii xummuu — GopMHUpPOBAHUE OOIIE-
npodeccuonanproii komnetenuuu OIIK-1, naTe cTyaeHTaM TEOPETHUYECKUE, ME-
TOJOJIOTHYECKUE U MTPAKTUUECKHUE 3HAHUS, (POPMUPYIOLINE COBPEMEHHYIO XUMUYE-
CKYHO OCHOBY JUIsl OCBOCHMS MPOPUIMPYIOINX YUEOHBIX AUCLMIIIIAH U BBITOJIHE-
HUSl OCHOBHBIX MPOQECCHOHAIBHBIX 3a/1a4:. MPOPUIAKTHKN KU JICUCHUsT OOJIC3HEH
YKUBOTHBIX, MOBBIIIEHUS TPOU3BOJICTBA JOOPOKAYECTBEHHBIX MPOAYKTOB U CHIPbS
YKUBOTHOTO IPOMCXOXKICHUS, OXPaHbl OKPY>KAKOIIEH CPEbl OT 3arpsI3HEHUIA.

B 3amaun nmpenogaBaHusi TMCUUILUIAHBI «BHOIOTMYECKAs XUMUS» B Pasiel
o0uiel OMOIOTMYECKON XMMUN BXOJUT U3YUYCHUE CTPOCHUS U CBOMCTB MaKpOMO-
JIEKYJT, BXOJSIIMX B COCTAB KUBOH MAaTE€pUK, OOMEHA BEIIECTB U YHEPTUH, OMOXU-
MUYECKMX 3aKOHOMEPHOCTSX aJaNTalud K BO3JACHCTBHIO SKOJOTMUYECKHX (PaKTO-
POB OKPY>KAIOIIEH CPEIBL, B pa3/ieie YyacTHas OMOJIOrMYECKas XUMHASI BXOIUT U3Y-
YEHHWE BUIOBOTO M MHAWBHYAJIBbHOTO PA3BUTHS OPraHU3Ma, U3MEHEHHS U IPUCTIO-
COOJIEHHS X K MOCTOSIHHO MEHSIOIMIMMCS YCIIOBUSM OKPYKAIOLICH Cpenbl, 3Haue-
HUE 3TUX 3aKOHOMEPHOCTEN JaeT BO3MOKHOCTh YIPABIATH TPOLECCAMU SKM3HEE-
ATENBHOCTH PA3BOJMMBIX KUBOTHBIX C LEJBIO MOBBIMICHUS MPOAYKTUBHOCTH UX U
YJIyUIIEHUS] KAYECTBA MPOIYKIUH >KHBOTHOBOICTBA.

OCBOCHHE CTYACHTAMH YKa3aHHOW MporpaMmsl oOecreunBacT (pyHIaMEH-
TallbHBIC 3HAHMS B 00JacTH oOmIeii M YyacTHOH OMONOTHMYSCKONM XUMHH, JAéT BO3-
MOKHOCTh OYIyIIEMY CHELUAINCTY CEJIBCKOTO XO35CTBA HANPABICHHO PETYJIH-
POBATh BUIOBOC W MHIMBUAYAJIbHOC PA3BUTUE OPraHU3Ma, M3MEHEHUE U MPHUCIIO-
COOJIEHHE MX K MOCTOSIHHO MEHSIFOLIMMCS YCIIOBUSIM OKPYKAIOLICH CPEB.

2. MECTO YYEBHOM JUCHHUIIJINHBI B CTPYKTYPE OIIOII BO

JucuuniauHa «buomornueckas xumus» koja b1.0.6 oTHocuTcs, K 00s3a-
TenbHOM yacTu brioka 1 «/lucuuinHb) y4eOHOro MmiiaHa.
Jlucuurinaa u3ydaercs B 3-4 ceMecTpe Ha 2 Kypce B OYHOM, 4 ceMmecTpe 0u-
HO-3a04HO# (popMe 00yUEHUSI.



3. KOMIIETEHIIUN OBYYAIOLIEI'OCA, ®OPMUPYEMBLIE B PE-
3VJIBTATE OCBOEHUA JUCHUIJIMHBI / O KUJAEMBIE PE3YJIb-
TATBI OBYYEHHSA 11O 3ABEPIIEHUN OCBOEHUSA HPOI'PAMMDBI

JUCHUATLINHBI

[Tpouecc u3ydeHUs: OUCUMIUIMHBEL «bUOJIOrMuecKass XuMus» HAIMpPaBIEH HA
(dopMupoBaHUE caeaAyomux KommereHimid (B cootBerctBuu ¢ GI'OC BO u
TpeOoBaHUsIMU K pe3ynbTaram ocBoeHus OITOIT):

Kapra ¢popmMupoBanus KOMIIETEHIMI 0 TUCHUIIIINHE
Kona n HanmenoBanre | Kox n HaumMeHoBaHWe UH- | [lepedyeHb mraHupyeMbIX
KOMIIETEHLIUA JUKATOpa JOCTUIKEHUS PE3yabTaTOB OOYUYEHUS MO
KOMIIETCHIIUHA JUCLHAIUIMHE

OIIK-1. Cnocoben
ONPEAETATH OMOJIOTH-
YECKUH CTaTyC U HOP-
MaTHUBHbIE KJIMHUYE-
CKME TIOKA3aTeNn opra-
HOB M CUCTEM OPraHu3-
Ma >KUBOTHBIX

WJ1-14: 3Hath oOue 3a-
KOHOMEPHOCTH CTPYKTYP-
HOW OpraHu3anuu opra-
HOB Y CHCTEM OPraHOB HA
TKAHEBOM M KJIETOYHOM
YPOBHSIX OpraHu3Ma MJie-
KOMWTAIOIIUX U TITUIL,

WU]/1-27:. yMeTb TPOBOANTH
CPaBHUTEIILHBIN aHAIN3
HaOIOJAEMBIX CTPYKTYP-
HBIX UI3MEHEHWH, Popmy-
JIMPOBATH BBIBOJIbI U
000CHOBLIBATH UX;

3naer: IloHaTHe pacTBOPHI.
SBnenus nuddy3num u ocMo-
ca. OCMOTHYECKOE NABJICHUE.
[Tonynporunaemele MemOpa-
HBl. M30TOHMYECKUM, THIIO-
TOHUYECKUH, TUNEPTOHUYE-
CKHH pacTBOpPel M WX [€i-
CTBUE HA YKUBYIO KIIETKY.
Ymeer: Onpenenarb 0OLIEO
M AKTUBHYK) KHCIIOTHOCTB
pacTBOpoB. MeTOIOM THUTPO-
BaHusA. MeToIOM HCITOIB30-
BAHMs OJHOLIBETHBIX WHJIMKA-
TOpOB (ammapatr Muxasnuca).
[TOTEHITHOMETPUYECKAM ~ M€-
ToaoM onpeaeneuus pH pac-
TBOPOB.

Bnapeer: TexHukoil mpuro-
TOBJCHUS pacTBOpoB ( Oy-
(bEPHBIX, KOJJTOUTHBIX )

3naer: Dpomonur0 MeTado-
JMYECKUX MPOLECCOB WU Me-
XaHU3MOB WX PETYJSALUU.
TEXHUKY O€30MaCHOCTH W
npaBWjia JIMYHOH TMIHACHBI
npu padbote B 1abOpaTopuH.
YMeeT: YMeETh IPOBOAWTH
CPaBHUTEIIBHBIN aHaun3
HaOJIFOIaEMBIX CTPYKTYP-HBIX
W3MEHEHUH, (POpPMYy-IMpOBATh




BBIBOJbI U 00OCHOBBIBATh MX

Baapeer: HaBbikamm TeX-
HUKU TTPOBEJICHUS Kave-
CTBEHHOTO aHAJIM3a HA YIJic-
BOJBI, OCITKHN , BATAMUHEI,
JIMTIUIBI.

4. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHBI

4.1 OObeM AMCUUIIIVHBI U BUABI Y4eOHOM padboThI

OO611as TpyA0EMKOCTh TUCHUITJIMHBL COCTABIISIECT 6 3a4€THBIX eauHUIl 216 4Ja-

COB.
JJIS1 O9HOI (pOpMBI 00yYeHUSA
Bun yuebHoli padoTsl TpynoémkocTs Cemectpsbl (koJI-
TVCLIATUTHHBI BO
Henesb B CEMeCT-
pe)
Bcero Ob6vem 3 4
4acoOB | KOHTaKT- (18) (18)
HOW pabo-
ThI
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 72 72 36 36
B Tom Jlexumu (JI) 36 36 18 18
qHcle: Jlaboparopusbie padots (JIP) 36 36 18 18
CamocrositenbHas pabora cryaenros (CPC) (Bcero), | 144 36 81
B TOM HHCJIE
CPC B | U3ydeHue NeKIIMOHHOTO MaTepUaa; 30 12 18
CeMeCT- | U3y4eHHE BOIPOCOB, BHIHOCUMBIX Ha CAMO-
pe CTOSITENIbHOE U3yUCHHE
HsyueHne BONPOCOB, BLIHOCUMBIX Ha CaMO- 40 20 20
CTOSITEJIbHOE U3YUCHHE
IToaroroBka K BBIOJIHEHUIO U 3ALIUTE Ja- 47 23 24
OopatopHbIX padboT
CPC B 3auéT - - - -
CECCHIO
CPC B Dx3aMeH 27 27
CECCHIO
Bua npoMeXyTOYHOM aTTeCTALMH IK3aAMeH 3IK3a- 2,35 3K3aMeH
MeH
O0mas Tpy10éMKOCTDb, Yac. 216 74,35 216
O0mast Tpy10éMKOCTb, 3a49€¢THbBIE e TMHUIIbI 6 2 6




JJIs1 04HO-3204HOI (popmMbI 00yUYeHHUSI

Bun yueOHol paboThl TpynoémkocTb CemecTpnl
TUCLUTIIUHbI (xomn-Bo
Henenb B ce-
MecTpe)
Bcero U3 Hux B 2kyc-
4acoB UHTEPHET 4cemectp
AKTUBHOMN
dbopme
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 20 20 20
B Tom Jlexumu (JI) 10 10 10
qucle: Jlaboparophbie padots (JIP) 10 10 10
CamocrositenbHas pabora cryaenros (CPC) (Bcero), 169 169
B TOM HHCJIE
CPC B | U3yueHue NEeKIIMOHHOTO MaTepUaa; 35 335
CeMeCT- | U3y4eHHE BOIPOCOB, BHIHOCUMBIX HA CAMO-
pe CTOSITENIbHOE U3YUCHHE
HsyueHne BONPOCOB, BBLIHOCUMBIX HA CaMO- 48 48
CTOSITENIbHOE U3yUCHHE
IToaroroBka K BBINOJIHEHUIO U 3ALIUTE Ja- 59 59
OopaTopHBIX padboT
CPC B 3a4éT - - -
CECCUI0
CPC B DK3aMeH 27 27
CEeCCUI0
Bua npoMeKyTOYHOM aTTECTALMH IK3aMeH JK3a- 2,35 3K3aMeH
MeH
O6mast Tpya0€MKOCTD, Uac. 216 22,35 216
O0masi Tpy10€MKOCTb, 3a4€THbBIE e JHHHIbI 6 0.6 6




4.2 TemaTnuecKkuii IUTaH JIEKIIMOHHBIX 3aHATHN

AJIs1 04HOI (popMBbI 00yUeHUsI

TeMa JICKIMOHHBIX 3aHATUIA

Tpyno-
€MKOCTb,
q,

Llenb v 3a1aun TUCIMITIMHBL, OCHOBHBIC 3Tarbl PA3BUTHS
OMOJTIOTHYECKOM XUMUWH, 3HAYECHUE B C(pepe MOITOTOBKH
CIICITHAIACTOB.

CpoiicTBa OHOJIOTHYECKH AKTUBHBIX COCOUHCHUN:
OCJIKHU, IETITHIBI.

2

AMUHOKHUCIIOTBI, BXOJISIIME B COCTaB OenmKkoB. M cTpoe-
HUE, (PM3UOIOTUUECKOE 3HAUCHUE, CUMITTOMBI TP HEJIO-
CTaTKe MX B OpraHM3ME >KMBOTHBIX. 3aMEHUMbIC, HE3a-
MEHHUMBIC AMUHOKHCIIOTHI.

[TonsaTtue o cnoxHbix Oenkax. Knaccudukanus.
HykjienHOBBIE KHUCIIOTHI, HYyKJIeompoTeuasl. Ctpoe-
Hue HyknenHoBbix kucio (PHK, THK) u ux Guomno-
TMYECKOe 3HaUeHHE. XpoMOonmpoTeusl. [ rokonpore-
WJIBI, 3AI{UTHBIC OCJIKH.

CpoiicTBa OHOJIOTHYECKH AKTUBHBIX COCIMHCHUMN:
ButamuHbl 1 BUTAMUHOMOJOOHBIE BEMIECTBA, KUPO-
pPacTBOPUMBIE BUTAMHMHBI, BOJOPACTBOPUMBIEC BHTa-
MUHBL

CpoiicTBa OWOJIOTMYECKH AKTUBHBIX COCJAMHE-
Huli: (epmenTsl. [lonsTe 0 PpepmenTax kak 6Guomo-
TMYECKUX KaTaim3aropax, XHMHYECKas MpUpoja,
crtpoenue. [loHsTue o 3umoreHax (mpodepmeHTax),
u30(bepMEHTAX U UX POJIM B peryysinuu (pepmeHra-
TUBHON aKTUBHOCTH.

KunHetnka 1 Mexanu3M OeHCTBUS (DEPMEHTATUIBHBIX
peakuuii. AKTHUBHBIA LEHTP. [IpUHOMIIBL BBIAECIICHUS
1 ouuctku. [loHsaTre o 3uMoreHax (mpodepmeHrax),
U30(bepMEHTAX W UX POJIM B PErysiiuu (pepmeHTa-
TUBHON akTUBHOCTU. IIpuMeHeHuss (EPMEHTOB B
NPOMBILIJIEHHOCTH, XUBOTHOBOJCTBE, KaK CTHMYJIs-
TOPOB

I'opMOHBL. ['OPMOHBI IIIUTOBUIHOM JKEJIE3BI, IMOIKE-
JYAOYHOM JKENIE3bl, MapaliuTOBUAHBIX Kene3. ['op-
MOHBI KOPKOBOT'O CJIOS HAAIIOYEYHUKOB — KOPTUKO-
CTEPOUABI U MO3IOBOTO CJI0S HAMITOYECYHUKOB — aj-
PEHAINH, KOPaAPEHAINH. .




I'opmonsl runoTanamyca. ['OpMOHBI TiepeHen U 3a-
Hel noniel tunogusa. ['opmonsl 300H0# xkene3bl. Mx
CTPYKTYypa, CBOICTBa, Onosiornyeckas posib. [Tonstue
0 FTOPMOHOMAAX U MPOCTOTJIAHIMHAX

OOMEH BEIECTB ¥ 3HEPTruM B opranu3me. OOmias xa-
paKTepucTUKa 0OMEHA BEUIECTB U 3HEPrun. OCHOB-
HBIE 3Tanbl 0OMeHa BeecTB. O0ume U cnenudpuye-
CKHE MYTH MeTaboJIM3Ma.

10

Bbuonoruueckoe okucnenue. MUctopus popMupoBaHusi
COBPEMEHHOIO TPEACTABNICHUS O OHUOJOrMYECKOM
okucneHun. DepMeHThl abixatenpHoi wnenu. CBo-
0oaHOe okucnenne. OKUCIEHUE, CBA3aHHOE ¢ (pocdo-
pwmpoBanueM. Pazo0mienue okucienus u docdo-
puMpoBaHus U GaKTOPbl, €r0 BbI3bIBAIOLIME

11

OOmen yrneBoqoB. [lepeBapuBaHue YIIIEBOJIOB B Ke-
JyJOYHO-KUIICYHOM TPAKTE U UX BCACBIBAHUE.
OOmen nunuaoB. llepeBapuBaHuE JMIUAOB B JKETY-
JOYHO-KHMIIEYHOM TPAKTE M UX BCACBIBAHHUE. DMYJIb-
TMPOBAaHUE M 3HAYECHUE 3TOrO Mpolecca B MepeBapu-
BaHUM JIMIHIOB.

12

OOmen OenkoB. [TpoTenHbl ¥ TPOTENABI.
banaHc a30Ta U €ro pasHOBUAHOCTH.

13

OOMEH HYKJIEMHOBBIX KHCJIOT. PacmiernieHue u Bca-
CBIBAHWUE HYKIIEMHOBBIX KHCJIOT B JKEIyJAOYHO-
KMILIEYHOM TPAKTE. BUMOCUMHTE3 MyPUHOBBIX U MUPU-
MU JIMHOBBIX HYKICOTHJIOB.

14

MuHepanbHblii 1 BOAHBIH 0OMeH. KonmmdecTBeHHOE
COJIEP)KaHUE W COCTOSHHWE BOABI B TKaHAX. BOIHBIN
OOMEH M €ro PeryJIsiius.

15

B3auMocBsi3b OOMEHOB pa3MuHBIX BEIeCTB. MoJie-
KYJISIPHBIE MEXaHWU3MbI, 0OECICUUBAIOIINAE €IUHCTBO
Y B3aUMOCBS3b B OOMEHE BelECTB (00IIME, mpoMe-
JKYTOYHBIE TMPOTYKTHI TP 0OMEHE aMHUHOKHCIIOT, YT-
JIEBOJIOB, KMPHBIX KUCJIOT, TinnepuHa u ap.). Oopa-
TUMOCTh PEaKIMii Mpu 0OMeHe BelnecTB. [ opMoHab-
HbIC MEXAQHU3MBbI PETYJISAIIMA 0OMEHA BEIIECTB.

16

buoxumusi KpoBuM M psiaa APYrux OMOJOTHUECKHX
JKUAKOCTEN. XUMUYECKUI COCTaB KPOBHU.

buoxumust nedenu. Posib neueHn B 0OMEHE yIJIEBO-
JIOB, JIMITAJIOB, aMUHOKHUCIOT. CHHTE3 OCJIKOB IJ1a3Mbl
KPOBH B NICYCHH.




17

bunoxuMus MEBIICYHOM TKAaHH. XHMMHWYECKHHA COCTaB
MBIIIL; O€JIKHU, YIJIEBOIbL, JIAMUIBI, A30TUCThIC U 0€3-
A30TUCTHIC BELIECTBA. MUHEPAIIBLHBINA COCTAB.
buoxumus HEpBHOW TKaHW. XUMHUYECKHN COCTaB
HEPBHOM TKaHU. benku, yriaeBoabl, JUMUABI HEPBHOM
CHUCTEMBL.

18

Bbuoxumus nouek u moun. OcoGeHHOCTH 0OMEHA Be-
HICCTB MOYKaX.

Broxumuss MOJIOYHOH >KENNE3bl, MOJIO3HMBA, MOJIOKA.
OOMEH BEIIECTB B MOJIOUHOM KENe3e

buoxumus siina u AUYHOM TPOAYKTUBHOCTU. Oco-
OCHHOCTH 0OMEHA BEIIECTB Y KYPUHBIX SMOPHUOHOB.

Bcero

36

JJIS1 OYHO-3204HOI (popmMBbI 00yUeHUsI

I1./1I.

TeMa JICKIIMOHHBIX 3aHATUHN

Tpyno-
€MKOCTD,
q,

Llenb v 3a1aun TUCIMITIMHBL, OCHOBHBIC 3Tarbl PA3BUTHS
OMOJTIOTHYECKONH XVUMUH, 3HAYECHUE B CPpepe MOJTOTOBKH
crieranucToB. CBoiicTBa OMOJIOTMYECKH AaKTHUBHBIX
COCMHECHUM: OCJIKU, MENTUIBI.

2

AMUHOKHUCIIOTEI, BXOASIME B COCTaB OelkoB. Mx
CTpoeHue, (PU3MOJOTMYECKOE 3HAUYCHUE, CHUMIITOMBI
MIPU HEJOCTATKE WUX B OPraHU3ME >KABOTHBIX. 3ame-
HUMBIC, HE3AMEHHUMBIC AMUHOKHCIIOTEL.

[TonsaTtue o crnoxHbIx Oenkax. Knaccudukanus.
HykjienHOBBIE KHUCIIOTHI, HyKJIeonpoteuasl. CTpoe-
Hue HyknenHoBbix kucio (PHK, THK) u ux Ouosno-
TMUYECKOe 3HaUeHHe. XpoMonmpoTeusl. [ rokonpore-
WBI, 3aIUTHBIC OCITKH.

CaoiicTBa OHOJIOTMYCCKH AaKTHUBHBIX COCIMHCHHIA:
BuTtamuHbl 1 BUTAMUHOMOJOOHBIE BEMIECTBA, KUPO-
pPacTBOPUMBIE BUTAMHMHBI, BOJOPACTBOPUMBIC BHTa-
MuHBL. CBOMCTBA OMOIOTHUYCCKH aKTHBHBIX COCIMHEC-
Hui: (epmenTsl. [lonsaTHe 0 PpepMeHTax kak Ouomo-
TMYECKUX KaTalM3aTopax, XUMUYECKas Npupoa,
CTPOCHUE.

OOMeH BenlecTB M 3HEprum B opranusme. O0mas xa-




paKTepucThKa OOMEHA BELIECTB U dHEpPruu. OCHOB-
HbIE ATanbkl oOMeHa BeniecTB. OOuMe u cnenuduye-
CKHE NYTH MeTaboIm3Ma.

Bcero 10

4.3 TemaTu4yecKuid I1aH NPAKTUYECKUX 3aHATUN
JJIs1 O4HOI (popMBbI 00yUeHUsI
AJIs1 3204HOH popMbI 00yUeHHs
JJIS1 OYHO-3204HOI (popmMBbI 00yUeHUSsI
JlanHbIi BUA pabOThl HE MPEAYCMOTPEH YUEOHBIM MJIAHOM

4.4 Temarnueckuii iaH JJa0OPaTOPHBIX PadOT
AJIs1 O4HOI (popMBbI 00yUeHUsI

No Tema nabopaTopHbix padoT Tpyno-

/1 EMKOCTb,
q,

1 PactBopsl. SBnenus mupdysum u ocmoca. OcmoTnye- 2

ckoe aasnenue. [lonynponuriaemeie MeMOpanbl. M30T0-
HUYECKNNA, THUIIOTOHWYECKHUI, THUNEPTOHUYECKUA pac-
TBOPHI ¥ UX JIENCTBHAE HA )KUBYIO KIIETKY.

2 Onpenenenne OOLICH U aKTUBHON KHCIIOTHOCTH PacTBO- 2
poB. MeTton tutpoBaHus. MeToa MCHOJIB30BaHUS OJHO-
LBETHBIX WMHAMKATOPOB (ammapar Muxasnuca). [loTen-
LIMOMETPUYECKUI MeTO onpeaenennst pH pacTBopos

3 [Tpurotoenenue Oy(epHbIx pacTBOpoB. CBolicTBa Oy- 2
(depHbIX pacTBOpoB. BnusHue paseencHuss Ha pH Oy-
(depHbIX pacTBOpoB M Oy(epHyro eMkocTb. bydepHas
E€MKOCTh OMOJIOTHYECKUX KUAKOCTEH .

4 Komnonaneie pactBopsl. [losyyeHne KOIIOUAHOIO pac- 2
TBOpa Kanudonu, (eHondranenna, cepbl. [lomydeHue
TUIPO30Jis TUApaTa OKucH kenesa. [lonmyuenue ruapo-
307151 OEpIIMHCKON J1a3ypH

5 Koarynsuus xoJmouaHelX pacTtBopoB. Koarynsauus Mu- 2
HEPAJILHOTO U OPraHUYECKOTO KOJUIOMAA CEPHOKUCIIBIM
AMMOHMEM, CEPHOKMCIIBIM MArHMeM, MUHEPAIbHBIMU U
OPraHUYECKUMHU KHCIIOTAMU.

6 Konnonanas 3ammra. HeoOparumas koarynsinust opra- 2
HUYECKHUX KOJUIOMIOB

7 [Tonyuyenne 3o0neil u cryaHei >kenaruHa. {uddys3us B 2
CTyaHsX. [lepuoandeckoe OCaKICHHUE B TENsX.
8 Yrnepoael. OOmue CBOWCTBA yriaeBOJOB. [lokazaresnb- 2

CTBO HAJIMYUSl TUIPOKCWIBHBIX TpyMM. AJbACTHAHAS
npoba




Jucaxapuael. Peakuus Ha caxaposy. Peakuus Ha Maiib-
TO3Y M JIaKTO3y. [lonucaxapuasl.

10

[IBeTHBIE peakiMu Ha Kpaxmasl. ['uaponu3 kpaxmana
kuciotoi. KonuuecTBeHHbIE OMPEENICHUS TIFOKO3bI B
KPOBH

11

Jlunuael.  PacTBOpUMOCTE  SKUPOB.  OMYJIBITMPOBAHUE
KUpOB. OmpenesieHne TEMIEPATYPhl NJIABICHUS U KUC-
JIOTHOTO 4YHCIA KUPOB (KMBOTHOTO M PACTUTEIBHOIO
NPOUCXOKICHUS ).

12

benku. buyperoas peakuus. OnpeneneHue H303JIEK-
TPUYECKON TOUYKH OETIKOB..

13

L{BeTHBIE peakumy HA OCNKWA. HUHTHAPUPOBAHHAS PEaK-
nus. Peakuus ¢ HUTPONPYCCHAOM HATpHsl HA CEPOCO-
JEPIKAIAEC AMUHOKHUCIIOTBL.

14

Burtamunbel. KadectBeHHble peakiuu Ha BuTamuH C.
Peakuus ¢ KpacHOW KpOBSHOW COJIBIO U XJIOPHBIM JKEJIe-
3oM. KonnuectBeHHOe onpeneneHue puramuna C.

15

Peakums ocaxncHus OenkoB. BeicamuBaHue O€TKOB.
OcaxneHue OEIKOB CEPHOKUCIBIM aMMOHUEM. Ocaxie-
HUE OCJIKOB XJIOPDUCTHIM HATPUEM.,

16

OcaxneHre OCIKOB MOHAMHU TsDKENBIX MeTaoB. Oca-
KIECHUE OCITKOB MUHEPAIBHBIMU M OPraHUYECKUMH KHC-
gotamu. OcaxaeHue OENKOB KumsiueHueM. Omnpenene-
HUE a30Ta AMUHHBIX TPYIMI METOAOM (POPMAJIBLHOTO TeE-
CTUPOBAHMUSI.

17

CpaBHHUTEILHOE JICHCTBHE HEOPraHWYECKUX KaTaau3a-
TOPOB U (PEPMEHTOB Ha CyOCTpaThI

18

AKTHBATOpPBI U MApAIM3aTopsl (PEPMEHTOB. AKTHBATOPHI
Y Mapanu3aTopbl AMUIIA3bl CIFOHBL. AKTUBALMS JTUNA3bI
xenouBnusare pH cpeasl HA aKTMBHOCTH (DEPMEHTOB.
CrnetruyHOCTh PEPMEHTOBIO.

Bcero

36

JJIs1 0YHO-3204HOI (popmMBbI 00yUYeHUSI

Tema nabopaTopHbix padoT Tpyno-
€MKOCTD,
q,

PactBopel. SBnenus aupdysun u ocmoca. OcMoTHYE-
ckoe aasnenue. [lonynponuriaemeie MemMOpanbl. M30T0-
HUYECKNNA, THUIIOTOHUYECKHUH, TUNEPTOHUYECKUNA pac-
TBOPBI U UX ICHCTBUE HA )KUBYIO KIIETKY.

2




Onpenenenre OOLICH U AKTUBHON KMCIIOTHOCTH PacTBO-
poB. MeTton tutpoBaHus. MeToa MCHOJIB30BAHUS OJHO-
[BETHBIX MHAWKATOPOB (ammapat Muxasnuca). [ToTeH-
LHUOMETPUUECKUIA METOA onpeaencHus pH pacTBOpoB

Yrnepoael. OOmue CBOWCTBA yriaeBOJOB. [lokazatesnb-
CTBO HAIWYUS TUAPOKCWIBHBIX TPYIIL AJbICTUIHAS
npoda Mypa. Peaknusi BOCCTAHOBJICHHUS METAJJIOB M
OKHMCJIEHUE YTJIEBOJIOB.

benku. buyperoas peakuus. OnpenencHue HM303JEK-
TPUYECKON TOUYKHM OeNKOB. [[BETHBIE peakuu Ha OCIKu:
HUHTAIPUPOBAHHAs peakuus. Peakuus ¢ HUTPONPYCCH-
JIOM HaTPHsl HA CEPOCOAepKallie AMUHOKUCIIOTEI

Jlunuael.  PacTBOpUMOCTE  KUPOB.  OMYJIBITUPOBAHUE
KUpOB. OnpenesieHne TEMIEPATYPhl TUIABICHUS U KUC-
JIOTHOTO 4YHCa KUPOB (>KMBOTHOTO M PACTUTEIBHOIO
NPOUCXOMKIACHUS).

Bcero

10

4.5 CamocrosTenbHas padoTa CTyAeHTa

JJIs1 O9HOI (popMBbI 00yYeHUSA
Homep Buna camocrostenbHOM HazBanue (conep:xanue O0Bem
pazaena paboThI paboThI) aKaj.
(TEMBI) 4acoB
1 H3yyeHune TeKIMOHHOTIO Ocmbicnienne u  3akperuieHue | 30
Marepuana: TEOPETUUECKOr0 Marepuajia B
COOTBETCTBUM C COACP>KAHUEM
JIEKIIMOHHBIX 3aHATHH.
2 H3ydenue BOMPOCOB, BbI- | CaMOCTOSATENRHOE ~ M3YYCHUE 40
HOCHMBIX Ha CaMOCTOS- OCHOBHOW H JIOTOJIHUTEIIbHON
TEIBHOE U3YUYEHHE JUTEPATypel, TOWCK MW cOop
WH(OPMALUH 10 JUCLUILIMHE B
MEYaTHBIX 17} WHTEPHET-
U3JaHUSAX, Ha OQUIMAIBHBIX
calrax,
3 IToaroroBka K BEINIOJIHE- | U3YUEHHUE JIEKLIMOHHOIO Mare- 47
HUIO U 3a1MTe Jiabopa- puana, BBITOJIHEHUE JOMAalIHE-
TOPHBIX padoT ro 3aJaHus.
4 DK3aMEH IloBTOpEHHE W  3aKpEIUICHUE 27




| 3yuenHoro Marepuana

Hroro 144
JJIs1 04HO-3204HOI (popmMBbI 00yUeHHUS
Homep Buna camocrostenbHOM Hazpanue (conep:xanue O0Bem
pazaena paboThI paboThI) aKaj.
(TEMBI) 4acoB
1 CamocrosarensHoe udyue- | 1.Mcropust pazsutus Ouoxu- | 35
HUE TEOPETUUYECKOTO Ma- | MUH, (OPMUPOBAHUE U PA3BU-
tepuana. U3yueHue nek- | TME COBPEMEHHBIX Harpaslie-
UOHHOTO MaTepuana: BO- | HAW B OMOXUMMUH.
MPOCOB, BBIHOCUMBIX HA 2. DBOJIOIMST METAOOTMYECKUX
CaMOCTOSATENIHOE U3y4e- | MPOLECCOB U MEXaHM3MOB HX
HUE PETYIISILUY.
3. DKoJIornyeckas OMOXUMUsL.
2 H3ydeHue BOMPOCOB, Bbl- | CaMOCTOSTENRHOE  M3y4dcHHE | 48
HOCHMBIX Ha CaMOCTOS- OCHOBHOW H JIOMOJIHUTEIIbHON
TEJBHOE U3YUYEHHE JUTEPATypel, TOMCK MW cOOp
WH(OPMALKH 10 JUCLHUILIUHE B
MEYaTHBIX 17} WHTEPHET-
U3JaHUSAX, Ha OQUIMAIBHBIX
calrax,
3 IToaroroBka K BBINOJHE- | U3YUYEHHUE JIEKLMOHHOIO Mare- 59
HUIO  1a00PAaTOPHBIX pa- | puana, BHINOJHEHWE JOMAIIHE-
oot IO 3aJJaHMs.
4 [TogroroBka k mnpoMmexy- | [lIoBropeHne W 3aKperuieHue 27
TOYHOM aTTeCTaluu — JK- | ©3yYEHHOr0 Marepuania
3aMEHY
Hroro 169

5. METOOJMYECKHE PEKOMEHJAIIUN IO U3YUYUEHUIO JUCIIU-
IJIMHbBI

5.1 PexoMeHAaUM 110 H3YYEHHIO JIEKIIMOHHOTO MaTepHuaJia

Hamucanve KOHCIIEKTA JIEKLIMI: KPAaTKO, CXEMATHYHO, MOCJIENI0BATEIBHO
(PMKCUPOBATH OCHOBHBIC MOJIOXEHUS, BBIBOJBI, (JOPMYJIUPOBKH, 0000IIEHUS;, MO~
Meuarh BKHBIE MBICIIH, BBIACIATH KIIFOYEBBIE CIIOBA, TEPMUHBL. [IpoBEepKa TepMu-
HOB, ITOHATUH C IOMOIIBI0 DHIUKIIONIEANH, CIIOBAPEH, CIIPABOYHUKOB C BBIINACHI-
BaHUEM TOJIKOBaHWH B TeTpaab. OO03HAYNTH BOMPOCH, TEPMUHBI, MaTepual, Ko-
TOPBIA BBI3BIBACT TPYIAHOCTH, MOMBITATECA HAWTH OTBET B PEKOMEHIYEMOM JIMTE-



parype. Eciii caMoCTOsTENBHO HE yAaeTcsa pa3o0paTkCs B Marepualie, Heo0Xoam-
MO c(OPMYIMPOBATH BOMPOC M 3a/1aTh MPEMOAABATEN0 HA KOHCYJIBTALMA, HA JIa-
OOpPaTOpHOM WJIM MPAKTUYECKOM 3aHATHH. JICKIIMOHHBIC 3aHSATHS MPOBOAATCS C
OPUMEHEHUEM MYJIBTUMEIUMIHHOTO 000pyAoBaHus. B mpouecce U3nokeHust mMare-
pHasna Ha ciaiiax B KpaCOYHOH M JTOCTYNHON (hOpME MPHUBOIATCS MPUMEPHI IPH-
MEHEHHs HA IMPAKTHKE PACCMATPUBAEMBIX BOINPOCOB. DTOT MAarepuan HOCHUT HC-
KIIFOUMTEIBHO WJUTFOCTPATUBHBIA XAPAKTEP U HU B KOEM CIy4Yae HE NOJDKEH MOJ-
MEHSTh KOHCIEKT, KOTOPbI 00yYarOMIMIACS BBITOTHSAET CAMOCTOSITENBHO.

5.3 PexomeHaanmu no noAroToOBKe K JIaG0paTopHbIM padoTam

[lepen nmaboparopHOii paboOTON MO HOBOH TEME PEKOMEHIYETCS O3HAKO-
MUTBCS ¢ TEOPETHYECKUM MATEPUAIIOM KOHCIIEKTA JIEKLMI, METOAMYECKUMHU TOCO-
OMsIMH, COAEPKAIIMMA TPAMEPHI BBIIOJIHEHUS TUMOBBIX 3a1aHuii. JIaboparopHyro
paboTy mpenoaaBaTenb HAUMHACT C KPATKOTo 0030pa TEOPETUYECKON YacTH, 3a KO-
TOPBIM CJIEAYET MOKA3 PEUICHHUs] KOHKPETHOro mpumepa. JlaboparopHslili mpakTu-
KyM IPOBOJUTCA IO TPAAMLHMOHHON METOJMKE C MCMOJIB30BAHUEM METOJMYECKHUX
yKa3aHui, JJabopaTopHOro 000PYAOBAHMS, U HEOOXOAUMBIX MATEPHAIIOB.

5.4 PexoMeHAaIMH MO MOATOTOBKE K IK3aMEHY

JIonmyCcK K 3K3aMEHy - MPH YCIIOBMHU BBIMOJHEHUS J1a00paTOPHBIX padoT U
3a/1aHAM HA MPAKTAYECKUX 3AHIATHUIX.

[Tpu mOATOTOBKE K 3K3aMEHY HEOOXOAUMO OPUECHTUPOBATHCS HA KOHCIIEKTHI
JIEKIMHA, PEKOMEHAYEMYIO JIUTEPATYPY U HA MATEPUAIIBI MPAKTUUECKUX 3aHIATHI U
Ja00paToOpHBIX padoT.

PekoMeHayeTcs MMPOKO MCIONb30BaTk pecypebl DbC Oubnunorekn By3a U
MHTEPHET PECYPCHI.

6 OCHOBHA/SL, JTOIMOJIHUTEJIbHASA JINMTEPATYPA, ITPOI'PAMMHOE
OBECIIEYEHUE U PECYPCbl THO®OPMAIINMOHHO-
TEJEKOMMYHUKAIIMOHHON CETHU « AHTEPHET»:

OcHoBHas quTEpaTypa

1. Eropos, B. B. Xumunyeckas cuHepreTuka. TeopeTudecKue u npu-
knaanbie acniekTsl / B. B. Eropos, b. M. Kepmenronsu. — Cankr-IletepOypr :
Jlanp, 2023. — 184 ¢. — ISBN 978-5-507-46060-1. — TeKCT : 3J€KTPOHHBIH //
Jlanb : anexTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/327149

2. Kononaros, 1O. B. buoxumus sKuBOTHBIX : yueOHOe nmocodue / 1O. B.
Kononaros, C. B. Bacunbea. — Cankr-IlerepOypr : Jlanp, 2022, — 384 ¢. —
ISBN 978-5-8114-1823-7. — TeKcT : 351eKTpOHHBIN // JIaHb : 3IEKTPOHHO-
oubnmnoreunas cuctema. — URL: https:/ HcaeBa, E. B. Xumu

3. — Kpacnospck : Cubl'Y um. akanemuka M. @. Pemetnéra, 2022, —
98 c. — Teker : 3nekTpoHHbIi // JlaHb | 37eKTPOHHO-OMOMMOTEYHAs cCUCTEMA. —
URL: https://e.lanbook.com/book/269969 (nara oOpaieHus:
19.05.2023)./e.lanbook.com/book/211931

4, TapaOpun, B. B. buojornueckast XuMus : METOAUYECCKUE YKA3aHUS /
B. B. Tapabpun. — Camapa : CamI'AY, 2021. — 64 ¢. — TeKcT : 3eKTpOHHBIH //
Jlanb : anexkTpoHHO-0MOMMoTeuHas cucrema. — URL:






HUSI (BBITTOJIHEHHSI KYPCOBBIX paboT), TPYIIOBBIX
U WHAVBHAYAJbHBIX KOHCYJIBTAL[UH, TEKYIIEro
KOHTPOJISL ¥ IPOMEKYTOUHOM aTrectauuu. 2225
OI'BOY BO Camapckuii 'AY, r Kunens, n.r.T.
Ycrp-Kunensckuii, ya. CrioptusHas, 1.7A

ANM3UPOBAHHONW Mebenbro  (CTOJBI,
CTyJibs, yaeOHasi TOCKa) U TePEeHOC-
Hble TEXHUYECKHE CpencTa obyde-
HUsl (TeIeBU30p, BUAEOILIEEDP, HOYT-
OyK, TPOEKTOP, SKPaH).

VYuebHast ayouTopusi ANl TPOBENCHHS 3aHATHH
JIEKLIMOHHOIO THUIIA, 3aHATUN CEMHUHApCKOIo TH-
ma, KypCOBOIO TPOEKTUPOBAHUS (BBITIOJHEHHS
KYPCOBBIX paboT), TPYNIOBBIX W MHIWBUAYAIb-
HBIX KOHCYJIbTALUH, TEKyLIero KOHTPOJs U Ipo-
MEXYTO4HOH arrecrauuu. 2220

OI'BOY BO Camapckuiit 'AY, r Kunens, n.r.T.
Ycrp-Kunensckuii, yia. CrioptusHas, 1.7A

Aynuropus Ha 90 mocagouHBIX MECT
o0opyoBaHa CrieLHaIn3UPOBAHHOMN
yueOHOH MeOeNbI0: CTOJ MPeroaaBa-
TeJIsA, CTOJI Ay IUTOPHBIM, JJABKU
ayIOUTOpHBIE, Kadenpa, mpoeKTop
ASER +3kpan

1 xommiekT

[MomemeHre a1 XpaHeHHs U MPOPUIAKTHUE-
CKOro OOCHy>KHBaHUsI y4eOHOro 0OOpymOBaHHS
ayn. 2228(Camapckast obn., r. Kunenb, m.r.t.,
Ycerp-Kunenbckuid, yi.CrioptusHast, 7A)

HoyTbyxk , mpoekTop, TeneBu3op, BU-
Teoreep.

[Momemenue payiss CcaMOCTOSATENBHONW pPadOTHI
3310a (uuTampHBIN 3aI1).

Camapckast o6n., r. Kwunenp, m.r.T.
Kunenbsckuii, yn. CnioptusHas, a. 8A.

VYerb-

ITomemenne Ha 6 TOCATOYHBIX MECT,
YKOMILIEKTOBAHHOE CIIELIUATU3UPO-
BaHHOU MeOeNbio (KOMITBIOTEPHBIE
CTOJIBI, CTYJIbs) U OCHAIEHHOE KOM-
MBIOTEPHON TEXHUKON

(6 pabounx CTaHLMil), MOAKIFOYEH-
HOM Kk cetu «MHTEpHET» M 00ecte-
YHBAKOLIEH TOCTYI B 3JIEKTPOHHYIO
UH(POPMALTMOHHO-00Pa30BaTEIBHYIO
CpeRy YHUBEPCUTETA.

8 ®OHJl OHEHOYHbBIX CPEJACTB JJ/Is1 HPOBEJAEHUA TEKYUIEN 1
HPOMEXYTOYHOU ATTECTAIINN

8.1 Buabl u GpOpMBI KOHTPOJIS 11O AUCHHUIIHHE

KOoHTpO/Ib  YypOBHS  YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH W
NPUOOPETEHHBIX HABBIKOB (BIIAJCHMIA) OCYIICCTBIISIETCS B paMKax TEKYLIETO W
ITPOMEKYTOUHOTO KOHTPOJISL B COOTBETCTBUM € [TONOKEHUEM O TEKYIIEM KOHTPOJIE
Y IPOMEXKYTOYHOM aTTecTalny 00yYarOmuXxCs.

Tekymmii KOHTPOJIb OCBOCHHS KOMIIETEHIIMI MO JUCLUIUIMHE IPOBOJMUTCS
IPHU U3YUYECHUH TEOPETUYECKOrO MaTepuana, BBINIOJHEHUH 3a1laHui Ha J1abopaTop-
HBIX 3aHATHIX. TEeKylmeMy KOHTPOJIIO MOMJIEKHUT MOCEIAEMOCTh 00YYAOIIUMUCS
ayJIMTOPHBIX 3aHATHI 1 pa0oTa HA 3aHITHSX.

HToroBoii o1ieHKON OCBOCHUS TUCHUITJIMHAPHBIX KOMMIETEHIMHN (pe3ynbTa-
TOB OOYUYEHUS MO AUCUMUIUIMHE SIBIIICTCS MPOMEKYTOUYHAs arrecTanus B popme K-
3aMEHA, TPOBOJAMMOIO C YYETOM PE3YJIbTATOB TEKYILETO KOHTPOJIA).

8.2 TunoBble KOHTPOJIbHBbIC 3aJaHUsI MJIH HHbIE MaTepPHAJIbI,
He0OXOAUMbIE /JIsi OLEHKH Pe3yJbTaTOB OCBOCHHS 00pa3oBaTe/bLHOI



NMPOrpaMMbl B PAMKaX Y4eOHOH THCUMILUIHHBI

Ouenounble cpeocmea 01 NPOBeOeHUA MEKyuiel ammecmauyuu

8.2.1 Bonpocsl aas yerHoro onpoca. [Ipu BeimosiHeHHr 1a00paTOpHOM pa-

OOTBI CTYACHT MOJIy4YaeT NEePEeUYECHb BOMPOCOB [Isl YCTHOTO OMpoca Ha MOCIEIyH0-
IEM 3aHATHH.

el

SRS

10.

1.
12.

13.

14.
15.

16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

Bonpocs! Aj1s1 yCTHOT0 onpoca.
buoxumus kak Ouonormyeckas Hayka. 3HaUCHUE OMOXMMHUM AJisi OMOJIOTHM,
MEMLHAHBI, CETBCKOTO X031HCTBA U TPOMBILUICHHOCTH.
Kparkas ucrtopus ucciaea0BaHUi U OTKPHITHIA B OMOXUMUH.
broxuMuueckne 0CHOBBI (PU3MOJOTHUYECKUX MporeccoB. OOMEH BEIIECTB Kak
BaKHEHIAs 0COOEHHOCTH KMBOM MATEPUU.
XUMHUYECKUI COCTAB KUBOW MaTEPHH.
Crnenuguyeckas CTpyKTypa v CBOHCTBAa OMOMOJIEKYIL.
OYyHKIMOHAJIBHBIE TPYNITBEI OMOMOJIEKY M HX XUMUYECKUE CBOWCTRA.
OCHOBHBIE KJIACChl OMOMOJIEKYJT B KJIETKAX.
DU3NKO-XUMUYECKUE CBOMCTBA BOJABI. PacTBOpbl. SABneHus aud¢ysuu u oc-
Moca. OCMOTHYECKOE JABJICHUE.
[TonmynponunacMele MeMOpaHbl. M30TOHUYECKUH, TUIIOTOHWYECKUH, THIIEPTO-
HAYECKHAN PACTBOPHI M UX NEUCTBHUE HA KUBYIO KIIETKY.
['Wno- u runepTOHUYECKUE pacTBOPBL, M30TOHMS. [IoHATHE 0 (Pru3HUECKuX pac-
TBOPAX.
Bonoponnsie cBszu. ['mapodoOHbIe 1 ruapouIbHBIE BEMICCTBRA.
Merton tutpoBanus. MeTox UCIONIB30BaHUs OOHOLBETHBIX UHAUKATOPOB. 110-
TEHIUOMETPUYECKHIA MeTOT onpeaesicHust pH pacTBopos.
CpoiicTBa OydepHbIX pacTBOpoB. BaxkHble Ononornueckue Oy(epHbIe CHCTE-
MBI.
benku, ux 6uonornueckas posb. Knaccudukanus OENKoB.
XapakTepUCTUKA U CBOWCTBA OENTKOB, CTPYKTYpHAsi opranu3auus Oenkos. [1o-
HATHE O KOH(POPMALUH, IEHATYPALK, PCHATYPALlK OelIKa.
DU3NKO-XUMUYECKUE CBOHCTBA OCTTKOB.
AMUHOKHUCIIOTHL, WX (PU3UKO-XMMHYECKHE CBOMCTBA U Kiaccu(pukauus. 3ame-
HUMBIC U HE3AMEHUMBIC AMUHOKHUCIIOTHI.
CnocoObl CBSI3W aMUHOKHUCIIOT B O¢like. [lenTuaHbie, mucyib(uaHbIe, HIOHHBIC,
ruIpopoOHBIE B3AUMOACHCTBHS W BOAOPOIHBIE CBS3H.
[lepBuyHas, BTOpUYHasi, TPETHYHAS U YETBEPTHUYHAS CTPYKTYpa OCIKOB.
JIOMEHBI B CTPYKTYpE O€liKa, UX (PYHKIMOHAIBHAS POJIb.
MeTo1bl M3yYeHHs CTPYKTYPBI OeTKa.
Jlenatypanus O€IKOoB.
MeTtobl BeIACTIEHUS OCTTKOB. BhiieeHHE MHANBUAYAIBHBIX OCJIKOB.
Krnaccugukanms n HoMeHKIIatypa EPMEHTOB.
Oco0eHHOCTH (PEPMEHTATUBHOIO KaTaln3a.
Xumuyeckas npupoja GepMEHTOB, UX (PYHKIIMOHATBHBIE TPYIIIIHI.
AKTHUBHBII U aJUI0CTEPUUYECKUNA LEHTPBI.



28.
209.

30.
31.

32.
33.
34.
35.
36.
37.

38.
39.
40.

41.

42.

43.
44.
45.
46.

47.
48.

49.

50.

51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

KogepMeHThl, MPOCTETUUECKUE TPYTIIbI.

Posib BUTAMHHOB, METAIOB M APYIMX KO(MAKTOPOB B (PYHKIMOHUPOBAHUU
(PepMEHTOB.

OCHOBHBIE MPEACTABICHUS O KUHETUKE (PEPMEHTATUBHBIX MTPOLIECCOB.
CrneuupuynocTs AcicTBHs GepMEHTOB. BiinsHue pa3nuuHbiX (PaKTOPOB CPEb
Ha (pepMEHTATUBHBIE MPOLECCHl (TEMIEpAaTypa, KOHUEHTPALMKA BOJOPOTHBIX
WOHOB U JIp.).

BnusiHie ”HruOUTOpOoB Ha (PEPMEHTATUBHYIO AKTUBHOCTb.

OO011Ke NpeACTaBICHUS O MEXaHU3ME (PEPMEHTATUBHOTO KaTajan3a.
Jlokanmm3anus pepMEHTOB B KIIETKE.

BuramuHbl 1 uxX OMOJI0rHYECKas poJib.

OO011as xapakTepuCcTHKa, KilacCu(PUKays 1 HOMEHKIaTypa BUTAMHUHOB,
[ToHsTHE O aBUTAMMHO3aX, TMIOBUTAMUHO3aX, TUMIEPBUTAMUHO3AX, aBUTaAMMU-
HO3aX.

BonopacTtBopumbie BATAMUHBIL.

’KupopactBopumsie (hepMEHTBI.

Makpospruueckue coeaunenus. Hykneosuadocdarer, ATO u apyrue makpo-
IPruvuecKue COeAUHEHMS.

OxucnutenbHoe  pocpopunupoBanue. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE
npoiiecchl. Llenu nepeHoca BOIOpoia 1 SIEKTPOHOB (JbIXaTENbHAS 1IETh ).
TpancMeMOpaHHbIi MOTEHIMAT MOHOB BOJOPOJA Kak (popMa 3amacaHus dSHEpP-
TUH.

YraeBoabl M UX OMOJIOTHYECKAs POJib, KIacCU(pUKAIM U HOMEHKJIATypa.
CTpyKTypa, CBOCTBa MOHOCAXapUA0B U MOJIMCAXAPUIOB.
BianmMonpeBpaliieH1sl MOHOCAXapH/IOB.

AHa»poOHBII ¥ a3poOHbIi pacnan yrieBoaoB. ['mukonu3. CnimproBoe Oposke-
HHUE.

BuocunTes nonurcaxapuaos. [ THKOHEOTEHE3.

[ukn TpukapOOHOBBIX KUCIOT. OkucautenbHoe (HOCHOPUTUPOBAHUE HA
YPOBHE cyOcTpara.

DHepreTuyecKas XapakTepUCTHKA adpoOHO ¥ aHaYPOOHOM a3kl YIIEeBOAHOTO
oOMeHa.

[Ipsimoe oxkmcneHue riroko30-6-pocdara. [lenrozodocdarnpiii myTe 0OMeHa
YIJIEBOJIOB, €r0 OMOJIOTMYECKAs POJIb.

Jlunuael v ux Ouonoruyeckas posb.

Knaccudukaims 1 HOMEHKIIATypa JUIUIO0B.

CocTtaB JIMNIUAOB, CBOMCTBA U pacnpocTpaHeHue B mpupoje. OCHOBHBIE MPEi-
CTaBUTENH TPUTTULEPUAOB, POCHOIUINIOB, CTEPUHOB U BOCKOB.

JKupHbie KACTOTHI, UX KIaccupUKalLMs 1 HOMEHKIIaTypa.

depMEeHTATUBHBIHM pacra U CHHTE3 JIUTH/IOB.

OKUCIIEHUE KUPHBIX KUCIIOT, OMOCUHTES YKUPHBIX KUCIIOT.

PoJib HYKJIEMHOBBIX KUCIIOT B (POPMUPOBAHUM U CBOMCTBAX JKUBOM MAaTEpUU.
CTpoeHuEe HYKJIEMHOBBIX KUCIIOT.

[TypuHOBbIE U MTUPUMUANHOBBIE OCHOBAHUS. YTJIEBOIHBIE KOMITIOHEHTHI.
HykJieo3uabl U HYKJIEOTUABI.



61.
62.
63.
64.
65.

66.
67.
68.
69.
70.

OOMEH MypUHOBBIX M MUPUMHUANHOBBIX OCHOBAHMIA.

['maponn3 HYKJIEMHOBBIX KHACTIOT.

CpoiicTBa ¥ PyHKIIMM TOPMOHOB. MeXaHU3M ACHCTBHSI TOPMOHOB.
XUMHYecKas npupoia FOpMOHOB.

OOMEH BEIIECTB KakK €IMHas cucTema npoueccoB. CBsi3b MEKITy OOMEHOM Oeli-
KOB, YIJIEBOAOB U JIUITUIOB.

["opMOHBI runIOTaNnamMyca 1 runogusa.

["'OpMOHBI HAIOYEUYHUKOB.

["'OpMOHBI IIUTOBUIHOM W NTAPALUTOBUIHOM KENE3.

["'opMOHBI ONOBBIX kene3. XKenToe Teno.

["OpMOHBI MOMKETY IOUHOM 5KENE3bl U UX PYHKIUK.

71.

Kpurtepnu u mKaja oueHKH YCTHOro onpoca cryaeHTa. OTBET CTyIEHTa Olle-
HUBAETCS OLIEHKAMU «OTIMYHO», «XOPOILO», «yTOBIETBOPUTEIBHOY, KHEYIOBIIE-
TBOPUTEILHO.

1.0OueHka «omanuuHo» CTaBUTCS CTYICHTY 34 PABWJIBHBINA, MOJIHBIA OTBET HA
Bonpoc. OTBET CTYJAEHTA HA BOMPOC JOJKEH OBITh MOJTHBIM U PA3BEPHYTHIM, CO-
JAepKaTh YETKUE (POPMYJIUMPOBKH ONMPEACTEHUH, MOATBEPKAATECA (PAKTUUECKUMU
npuMepamu. B OoTBeTE CTyACHT AOKEH MPOACMOHCTPAPOBATh 3HAHMS MaTepHana
JIEKIMH, OCHOBHBIX YYEOHHWKOB W JOTMOJHMUTENBHOW JuTeparypsl. OUueHKa «om-
JIUYHO» BBHICTABIISETCS TOJBKO MPH MOJHBIX OTBETAX HA BCE OCHOBHBIE U JAOTOJIHHU-
TEJIBHBIE BOMIPOCHI.

2. OUeHKa «xopouio» CTaBUTCS 3a NMPABWIBHBIN W MOJHBIA OTBET HA BOIMPOC.
OTBET CTyIEHTA HA BOMPOC JOJDKEH OBITh MOJHBIM, COACPXKATh YETKUE (POPMYIIH-
POBKH BCEX ONPEACTICHMIN, HEMOCPEACTBEHHO KACAIOLIMXCS YKa3aHHOTIO BOMPOCA,
NOJATBEPKAATECS (PAKTHUECCKMMHA TpUMEpaMu. Takoi OTBET MODKEH MPOAECMOH-
CTPUPOBATh 3HAHKWE CTYACHTOM MaTepuaia JICKIHAA 1 OCHOBHOTO y4eOHuKa. OLeH-
K2 «XOpOui0» BBICTABIISIETCS TOJIBKO MPH MPABUIIBHBIX M MOJTHBIX OTBETAX HA BCE
OCHOBHBIE BOIPOCHI. J{0MyCKaeTcs HEMOJHBII OTBET HA JOMOJHHUTEIBHBIE BOMPO-
CBI.

3. OueHka «y0oe1emeopumenbHo» CTaBATCs CTYNCHTY 34 NPABHJIbHBINA, HO
HE MOJHBIA OTBET HA BOMpPOC mpenogasaresis. OTBET CTYJEHTa HA BOMPOC MOKET
OBITH HE TIOJHBIM, COAEPKATh HEUETKUE (POPMYITUPOBKH ONMPEACIIECHUH, MPAMO Ka-
CalOIIMXCS YKA3aHHOTO BONPOCA, HEYBEPEHHO MOATBEPXKAATHCS (PAKTUUECKUMHU
npuMepamu. Takol OTBET NEMOHCTPUPYET 3HAHWE CTYJEHTOM TOJIBKO MarepHasa
nexkuuid. OLEHKa «)0061emeopumenbHo» BbICTABIAECTCS TOMBKO IPU NPABUIIBHBIX,
HO HEMOJIHBIX, YACTUYHBIX OTBETAX HA BCE OCHOBHBIC BOMPOCHL Jlomyckaercs He-
NPABWIIBHBIN OTBET MO OJTHOMY M3 AOMOJHUTEIBHBIX BOPOCOB.

4.01UcHKa «HEY006/1emeopuUmeibHO» CTaBUTCA CTYJICHTY 34 HENPABWIbHBIN
OTBET Ha BOIPOC mpenoaasaresns . OTBET CTYACHTA HAa BOMPOC, B 3TOM ClIydae, Co-
JEPKUT HEMPABUIIbHBIEC (DOPMYJIIMPOBKHA OCHOBHBIX OIMPEACICHHIA, MPAMO OTHOCS-
LIMXCS K BOIMPOCY, WM CTYJEHT BOOOIIE HE MOKET WX JaTh, KAK U NOATBEPAMTH
CBOI OTBET (PAaKTHUECKUMHU MpuUMEpaMu. Takoil OTBET JEMOHCTPUPYET HE3HAHWE



CTYJEHTOM Marepuasa JICKIHi, 0a30BOro yueOHUKa U JOMOJHUTEIBHOMN JIATEpaTy-
pel. OUEHKA «HEY006/1emeopUmeIbHO» CTABUTCS TAKXKE CTYJIEHTY, CIHCABIIEMY
OTBETHI HA BOMPOCH M YHTAKOIIEMY 3TH OTBETHI , HE OTPBIBAACH OT TEKCTA, B CIy-
Yae, €CJIA OH HE MOXKET OOBSCHUTH WM YTOUYHUTh, MPOUYUTAHHBIA TAKUM 00pa3oM
marepuai.

8.2.2 TIpoBeaenue naGopaTopHoii paGoTbl B HHTEPAKTHBHOH (opme —
AeJI0BOH y4eOHOH UIpbl (COIJIACHO CTPYKTYPE U COACPKAHUI0 JHUCUHMIINHDI)
IIpumep npoBeaeHus 1ad0paTOpHOil padoThl B HHTEPAKTHUBHOH dopme
— 1eJ10BOI y4e0OHOii HTPbL
Tema «OIPEJEJIEHUE OBIIEN U AKTUBHOM KHCJIOTHOCTH
PACTBOPOB»
MeToanka mpoBeIeHHS TJAOOPATOPHOTO 3aHSTHS
1. Opuenmayus cmyoenmos. 1lpenonasarens MPEACTABISIET U3YYAEMYIO TEMY,
3HAKOMHT C OCHOBHBIMH IIPEACTABICHUSMU, KOTOPbIE B HEW MCNONB3YHOTCS. Jlanee OH
JaeT 0030p 00IIIEro X0Aa UTPHI.

DJIEKTPOJTUTHYECKAS AUCCOLUALMS - 3TO CAaMOINPOM3BOJIBHBIA pacra
AJIEKTPOJIATA HA BIECKTPUYECKU 3apsKEHHBIC YACTUUKH (MOHBI) B pacTtBope. Oco-
OyI0 POJb UTParOT BOJOPOAHBIE M TMAPOKCUIIBHBIE MOHBI, ONPEACIISIONINE AKTHB-
HYH0 PEAKLMIO PACTBOPOB.

OmnpenesieHue 001eii KHCJIOTHOCTH PACTBOPOB

Obuwaa kucaomuocms pactBopa BeIpaxkaetcs koymuectBom 0,1 H pactBopa
€IKOr0 HATPHs B MUJUIAIIMTPAX UAYIIEro Ha Helrpanusaumto 100 mu uceneayemo-
ro pactopa. OOuniasi KMCIOTHOCTh MOKA3bIBAET OOIIEE KOJMYECTBO KUCIIOpEaru-
PYIOLIMX BEUIECTB HAXOAMIMXCS B pacTBOope. OHA HE 3aBUCHUT OT CTENECHH AMCCO-
IUALKA KUCJIOTHI, MO3TOMY 3KBHUBAJIECHTHBIE PACTBOPBI JHOOBIX KHCIOT HMMEKOT
OJIMHAKOBYIO OOIIYHO KUCIOTHOCTh. B pa3nuMyHbIX pacTBOpax COAECPIKUTCS HEOAM-
HakoBoe KojmdecTBO WoHOB H' u OH™. Tlpu He#Tpaimu3aiuy KUCIOTHI MIETOYbIO
voHbl H" 1 OH™ coenuHAIOTCS B MOJIEKYJTBI BOJBI. [IpH TUTPOBAHWU KUCIIOTHI TIIe-
JIOYBI0 B KOHEYHOM MTOTE YYACTBYIOT BCE arOMbl KMCIOTHOrO Bojaopoaa. OHH U
ONPEACTISOT OOUIYI0 KHCIOTHOCTh. OOIIasi KUCIOTHOCTh HOPMAJIbHBIX PACTBOPOB
BCEX KMCIIOT OJMHAKOBA.

Ilpuéboper: munetkn Ha 5 w 10 mn, xomdba Ha 50-100 mu, anmapar Makpo-
Muxasmuc.

Peakmuent: consiHas kucnora — 0,1 H pactBop, ykcycHas kucnora — 0,1 H pac-
TBOP, eAkuil Harpuii — 0,1 H pacTBop 1 PpeHondraicny.

Xox padorsl: B konOy otmepsitoT 5 Mt 0,1 H pactBopa COnsiHOW KHCTOTHI A0-
OapisaroT 2-3 karum (enondrarenHa u THTPYrOT nunetkoit 0,1 H pactBopom me-
noun (NaOH) no mosiBieHHs] MATMHOBOM OKpacku. THTpOBaHKUE MOBTOPSOT A0 3-X
pa3 u s pacueTa OepyT CpeIHEapu (PMETHUECKYIO BEIMUYMHY. PacxoxaeHue Mex-
Iy pe3yJbTaTaMi TUTPOBAHUS HE JAOJKHO COCTaBJIAThH Oosbiie 0,1 m.

Takum ke oOpazom, onpeaensoT oouryr kuciaotHocTs 0,1 H pactBopa ykcyc-



HOW KHUCJIOTHI.

Pacuer npousBoasat no popmyne: X =y« 100 : y; ;

rjae X - onpenensemMas oouas KUCIoTHOCTh B MmusumiauTpax 0,1 H pactBopa uie-
JI04H;

y - konuuectBo 0,1 H pactBopa menouu, momeanee Ha TATPOBAHUE B3SATOTO
o0BbeMa KUCIIOTHI (CpeaHeapu(pmMeTndecKas BEIMUMHA),

V1 - KOJIMYECTBO KUCIOTHI B3STOE ISl TATPOBAHUSI.
Boi-
600:

OnpenesieHne aKTHBHOH KUCJOTHOCTH pacTteopa (pH)

[Ton akmuenoil KUCAOMHOCHIBI0 TIOHUMAKOT KHUCJIOTHOCTh, OOYCIOBIICHHYIO
KOHUEHTpaueil CBOOOAHBIX HOHOB BOAOPOJA B pacTBOPE. AKTUBHASL KUCIIOTHOCTh
3aBUCHUT OT CTENEHW TUCCOLMALMU HAXOASIIMXCS B PACTBOPE KUCIIOT WU IPYTHX
KHACTIOPEArupyoIINX BEMIECTB M XapakTepusyercs: BennunHoi pH. s Guonoru-
YECKMX MPOLIECCOB B MEPBYKD OUEPEAb MMEET 3HAUCHWUE AKTUBHAS KUCIOTHOCTH
Cpelbl, B KOTOPOW MPOTEKAKT TE WIA MHBIE OMOXUMUYECKHE MPOLECCH - KPOBb,
TKAHEBAsl >KMJKOCTh, COJIEPKAMOE KJIETOYHOW MPOTOIUIA3MBbL, a JJIsl MPOCTEHIINX
OPraHM3MOB OKPY>Karolasi MX BHELIHIS Cpea.

AKTHBHAasi KUCIIOTHOCTb ONPEACTSAETCSA ABYMsI ciocodamMu (3TH crmocoObl MOTYT
UMETH PA3HOBUIHOCTH ) - KOJOPUMETPUUYECKUM U SIIEKTPOMETPUUYECCKUM.

Konopumerpuueckuii cnocod onpenenenust pH

Cnoco0 OCHOBAH HA MCMONB30BAHUH UHOUKAMOPOE — CTAa00 TUCCOLMUAPYIOIINAX
KHACJIOT WJIA OCHOBAHWH, KOTOPBIE B 3aBUCUMOCTH OT KOHLICHTPALMKU BOJOPOIHBIX
WOHOB B PaCTBOPE MOTYT M3MEHSATH JIMOO XapaKTep CBOEH OKpacku, 1MO0 MHTCH-
CUBHOCTb OKpacku. [lonb3ysach 3TaloHaMHM, MOXKHO CyauTh 0 pH uccineayemoro
pacTBopa.

OObnacTe MEXIy OBYMs 3HAYCHHUSIMH pH, B mpeaenax KOTOPO# MPOMCXOAUT 3a-
METHOE HA IJIa3 U3MEHCHHE OKPACKM WHJIWKATOPA, HA3BIBAKOT 30HOU nepexooa
OKpacku unoukamopa. OObIYHO JaHHAS 30HA MEPEX0/a OKPACKH UHAMKATOPA Jie-
JKUT B MPpeJenax AByX €AMHUL pH, T.€. Ha €IMHUIY BBIIIE U €AUHUILY HUXKE TOUKA
nepexona. Toukou nepexooa Ha3piBacTCs TO 3HaUeHUE pH pacTBopa, mpu KOTOPOM
NOJIOBMHA MOJIEKYJI HHAMKATOPA HAXOUTCS B TUCCOLIMAPOBAHHOM COCTOSTHUM.

Jlnsa onpenenennst pH pacTBopa KOTOPUMETPAUYECKHAM CIIOCOOOM, MPEXKAE BCETO
HEO00X0aMMO MOA00PaTh TPpeOYyEMBbIHA TSl 3TOr0 MHAMKATOP, 30HA MEPEX01a OKpac-
KA KOTOPOTO HaxOAWTCs B mpeaenax 3HadeHus pH mccnemyemoro pacteopa. s
3TOrO0 3HaYeHue pH uccaeayemMoro pacTeopa NpeaBapuTEIbHO ONMPEACTSAETCS MPH-
OJIMKEHHO C MOMOILBI0 YHUBEPCATBHOTO MHANKATOPA.

YHUBEPCANbHBIA UHAMKATOP MPEACTABISIET COO0H CMECh HECKOJIBKAX MHINKA-
TOPOB, OJarojapst 4eMy B 3aBUCUMOCTH OT PH pacTBOpa OH MOXKET MPUHUMATH Xa-
PAKTEPHBIE OKPACKH, IO KOTOPBIM MPUOIMKEHHO CYAAT O 3HaYeHnu pH pacTtBopa.

Jlns npubnm>xkeHHOro u3Mepenns pH Kk HeOOJIbIIOMY KOJIMYECTBY OMPEACISIEMO-



ro pacteopa (ot 0,5 1o 1,0 mur) 106GaBAAIOT 2 Kaljii YHUBEPCATILHOTO MHAUKATOPA,
NEPEMEIIUBAIOT U MO OKPACKE ¢ MTOMOUIBIO [IBETHOW HIKAJIBI OMpeaAesitoT pH.
Buieoo:

Onpenenenue pH ¢ 0ofHOUBETHBIM HHANKATOPOM

[Tpu ucnonb30BaHUKA ABYXIBETHBIX MHAWKATOPOB MpH onpeacnennn pH kpute-
pHEM CIIY>KAT XapakTep OKpacku. [Ipy mcnonb30BaHWM OAHOUBETHBIX WHIMKATO-
POB 32 OCHOBY O€peTcsi HHTEHCUBHOCTh OKPaCKW MHIMKATOPA. PacTBOpHI, B KOTO-
PBIX JAHHBIA MHIMKATOP MMEET OAMHAKOBYIO MHTEHCHBHOCTH OKPACKH, XapaKTe-
PU3YIOTCSL OAMHAKOBBIM pH.

Ilpubopei: HaOOp CTAaHAAPTHBIX ATAJIOHOB C OJHOLBETHHIMA MHAWKATOPaMH (ITPU-
O6op Muxasnuca), wraTuB ¢ TpoOMpPKaMHU, TpaayupoBaHHbIe NUNETKH HAa 1 u 10
MJ1, papgopoBas yallleuka, ria3Has MuIeTka.

Peaxkmugpl: yHUBEPCAIbHBIM HHIMKATOP, HA0OP OJHOLBETHBIX WHIMKATOPOB C
PAa3HBIMU 30HAMU MEPEXOAA OKPACKH, HCCIIEAYEMBIE PACTBOPBIL.

Xoa paGoThI: OTMEPSIOT TOYHO 3 MJT UCCIIEAYEMO JKUIKOCTH U K HEH n00aB-
ast0T 0,5 MJI OJHOUBETHOTO WMHIMKATOPA, Y KOTOPOro 30HA MEPEX0/a OKPACKH
HaxXOJUTCs B mpejaenax npuOmikeHHoro pH ucciaexyemoro pacrtsopa. Coaepiku-
MO€ TPOOHMPKH TINATENBHO MEPEMEIINBAOT U HAXOAT 3TAJIOH, COOTBETCTBYFOILM I
WHTEHCUBHOCTU OKPACKH €€ COACPKUMOro. [Ipru 3TOM 3TajoH AOKEH COIEP)KaTh
TaKOH ’K€ MHANKATOP, KaK MHAMKATOP, 100aBIeHHBINA K pacTBopy. [lonbop 3ranona
C COOTBETCTBYIOLIEH MHTEHCHBHOCTBIO OKPACKW MPOMU3BOMAAT C MOMOILIBIO KOMIIa-
paropa, momelnas mpoOUPKY C OMBITHBIM PACTBOPOM B CPEIHEE THE3M0, a ITATOHBI
B MIPABOM M JIEBOM THE3JAX, PAAOM C MCCIECAYEMBIM PACTBOPOM. 3aMEHssl MOCIIE-
JOBATEIBHO OAWMH 3TAJIOH APYTUM, TOAOMPAIOT TAKOW, Y KOTOPOTrO MHTEHCHUBHOCTh
OKpPaCKH MHIMKATOPa OJMHAKOBA C HCCIAEAYEMOM KUIAKOCTBIO.

B kauecTBe MCClEAyeMbIX PaCTBOPOB PEKOMEHAYETCS OpaTh BOIOMPOBOAHYHO
Bony, 0,1 H pactBop constHO#M kucnotsl, 0,1 H pactBop ykcycHo# kucnotsl, 0,1 H
PAcTBOP XJIOPUCTOrO HATpHsl WM Apyroi coym. OOBSICHUTH B BBIBOJAE, MOYEMY
PACTBOPBI CHJIBHBIX W CJIA0BIX KUCIIOT MPU OJAMHAKOBOW MX KOHLICHTPALMK UMEIOT
pasHble 3HaYeHus pH.

Boteoo:

Omeemums HA BONPOCHL.
1. Harucarb Ha TOCKE YpaBHEHHE aUCCOMAiU BOAbl. OOBSICHUTH PEAKIIUIO.
2. Yto Takoe BOAOPOAHBIN MOKa3arenb? Ero Ha3HaueHue.
3. Kakue crnocoObl U3BECTHBI JJI ONPEICICHUSI KUCTIOTHOCTH PaCTBOPOB?
4. Metonuka onpeaenacHus o0med KucaoTHOCTU. OT 4ero 3aBUCHUT JaHHBINA MOKa-
3areinb?
5. Jlate ompexaeneHue MOHATUIO. aKTUBHAs KUCIOTHOCTH. Kak omnpenensercs ak-
TUBHAs KUCJIOTHOCTh. KakoBo €€ 3HaUeHUE AJ11 OMOJIOTMYECKUX PACTBOPOB JKUBO-
ro opranusma?
6. B yem CymHOCTH ONpeAcsiCHUs BOAOPOJHOTO IMOKA3aTENs ¢ MOMOIIBI) OJHO-
LBETHOTO WHMUKATOPA?




Kpurtepun u mkasna oneHKu nposeaeHust JJ1adopaTtopHoii padorsl B
HHTEPAKTUBHOH (opMe — 1e10B0ii y4eOHO# Urpbl

OueHKka «OTJMYHO» BBICTABIACTCSA, €CIM  CTYAEHT JAéT TOYHOE
ONPEIECIICHUE, HA3bIBACT HA3HAYEHUE, pE3YJIbTaThl ONpeAcsicHus oOwmweil wu
AKTWBHOW KMCJIOTHOCTH. J[€TaTbHO ONMUCHIBAET METOAMKY MOCTAHOBKH PEAKLUU U
OOBSCHSIET €€ PE3YBTATHL

OueHKka «XOpoOWIO» BBICTABISAETCA, €CIM  CTYACHT JA€T TOYHOE
ONPENEIICHUE, HA3bIBACT HA3HAUYCHUE, BAPUAHTHI NIOCTAHOBKM peakumu. HaseiBaeT
KOMIOHEHTHI U 3Talbl TOCTAHOBKU PEAKIIMH, OOBICHSET €€ PE3YyJIbTaThI.

OueHka «ya0BJIETBOPHUTEIbHO» BBICTABISETCSA, €CIM CTYACHT HA3bIBACT
HA3HAYEHUE W BAPUAHTHI MOCTAHOBKM peakumu. HaselBacT 3Tanel NOCTAHOBKH
PEaKUMuU U B YEM BBIPAXKAETCA €€ PE3yJIbTaT.

OueHkKka «HeyAOBJIETBOPHUTEIbHO» BBICTABISIETCS €CIU CTYACHT HE JAET
ONPEAEIICHNS U HA3HAYEHUs peakuuu. He Ha3bIBaeT 3Tanbl MOCTAHOBKU PEAKLIMU U
HE MOXKET OOBSICHUTD €€ PE3YIIbTATHI.

8.3 IIpomeskyTouHast aTTECTANMS
IIpomesxkyTouHasi aTTecTalusi OCYHIECTBJISIETCS B (DOpPME YCTHOIO 3K3a-
MeHa.
Bompocsl s MOATOTOBKH K = MPOMEXKYTOYHOH — aTTecTanuu
- IK3aAMECHY

1. Buoxumus kak OMoaornveckas Hayka. 3Ha4YeHre OMOXUMUM 715t OMOJIOTHH,
MEMIMHBI, CETBCKOT0 X03HCTBA U MPOMBIIICHHOCTH.

2. Kparkas uctopusi MICCIEA0OBAHUAN U OTKPBITHIA B OMOXVUMUH.

3. Buoxumuueckne 0CHOBBI (PM3MOJIOTHYECKUX MTpoLeccoB. OOMEH BEUIECTB

KaK BayKHEHIIas 0COOEHHOCTh KUBOW MaTECpPHUH.

XUMHUYECKHUI COCTAB YKUBOU MATECPUH.

Crenuduueckas CTpyKTypa ¥ CBOWCTBA OMOMOJIEKYI.

OYHKIIMOHAIBHBIC TPYMITBI OMOMOJIEKYJ M KX XUMHUYECKUE CBOHCTRA.
OCHOBHBIE KJ1acChl OMOMOJIEKYJT B KIIETKAX.

DU3NKO-XUMUYECKUE CBOMCTBA BOIbI. PacTBophl. SBnenus auddysuu u oc-
Moca. OCMOTHYECKOE JABIICHUE.

9. [Tonynponunaembie MeMOpanbl. U30TOHUYECKUIA, TUIIOTOHUYECKUI, THIIEP-
TOHWYECKHI PACTBOPBI M UX IEN-CTBUE HA KUBYIO KIIETKY.

10. T'mno- ¥ rUMEPTOHUYECKUE PACTBOPHI, M30TOHUS. [ToHATHE O PUBHUECKHUX
pacTBopax.
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11.  Bogopoansie cBsizu. [ uapogoOHbIE U THAPOPUIIBHBIE BEMICCTBRA.

12.  Merton tutpoBanus. MeTO MCMONB30BAHUS OJHOLIBETHBIX WHANKATOPOB.
[ToreHumMoMeTprUYECKUit MeETO onpenencHus pH pacTBopoB.

13.  CaoiicTBa OydepHbIx pacTBOpPOB. BakHbie Onosiorndeckue OyepHbie Ch-
CTEMBI.

14.  benku, ux Ouonornveckas poib. Kiaccudukanms OeKoB.

15. XapakTtepucTuka u CBOWCTBA OEJIKOB, CTPYKTYpHAs OpraHu3anus OCIKoB.
[TonsTre 0 KOHpOPMALINK, JEHATY-PALKAN, PEHATYPalK OEKa.

16. OU3NKO-XUMUYECKUE CBOWCTBA OCITKOB.

17. AMUHOKHMCIIOTHI, MX (PU3UKO-XMMHUYECKHE CBOMCTBA M Kilaccupukanms. 3a-
MEHUMBIC U HE3AMEHUMBIC AMUHO-KHCITOTHI.

18.  CnocoOsl cB3M aMMHOKHCTIOT B O¢enke. [lenTuanele, tucyab(QuaHbIE, HOH-
HbIC, THAPO(POOHBIE B3aMMOACHCTBUS U BOJOPOIHBIE CBSI3H.

19.  TlepBuuHas, BTOpUYHAS, TPETUUYHAS U YETBEPTUYHAS CTPYKTYPa OEJIKOB.
20.  JloMeHBI B CTPYKTYpe Oenka, ux QyHKIHUOHAIbHAS POJIb.

21.  MeToapl M3y4YeHHs CTPYKTYPBI OemKa.

22.  Jlenarypauus OCIIKOB.

23.  Metoasl BeIAcEHUS O€TKOB. BhieneHre WHANBUAYATBHBIX OCIIKOB.

24.  Knaccudukaims 1 HOMCHKJIAaTypa ()EpPMEHTOB.

25. OcoOeHHOCTH ()EPMEHTATUBHOTO KaTaan3a.

26. Xumuyeckas npupoja GepMEHTOB, UX (YHKIIMOHAIBHBIE TPYIIIIHI.

27. AKTUBHBIM W QJUTOCTEPUYECKHUI LIEHTPHI.

28.  Ko(epmeHTBI, MPOCTETUYECKUE TPYTIIIHI.

29.  Posb BUTAMHUHOB, METAIUIOB U APYTMX KO(PAKTOPOB B (PYyHKIIMOHUPOBAHUH
(PepMEHTOB.

30.  OCHOBHBIE NPEACTABICHUS O KHHETHKE (PEPMEHTATUBHBIX MPOLIECCOB.

31. CneuuduuHocTs AckicTBrs PepMEHTOB. BiusiHue pa3nuyHbix (PaKkTopoB
cpenpl Ha (PEPMEHTATUBHBIC MMPOLIEC-ChI (TEMIEPATYpPa, KOHIEHTPALMKA BOAOPOI-
HBIX UOHOB H JIp. ).

32. BausHWE HHTUOUTOPOB HA (PEPMEHTATUBHYIO AKTUBHOCTb.

33.  OOuue mpeacTapicHus 0 MEXaHU3ME (PEPMEHTATUBHOIO KaTaJln3a.

34,  Jlokanuzanust EPMEHTOB B KIIETKE.

35. BwutamuHbl 1 UX OMOJOTHYECKAS POJIb.

36. OOwas xapakTepucTUKa, KJIacCU(PUKaLUs 1 HOMEHKIIATypa BATAMUHOB.
37. lloHsTHE O aBUTAMUHO3aX, TUIIOBUTAMUHO3aX, THIICPBUTAMUHO3aX, aBUTa-
MUHO3aX.

38.  BomopacTBOpMMBIE BATAMUHBI.

39.  JKupopacTBOpUMBIE (PEPMEHTHIL.

40. Maxkpospruueckue coequHenns. Hykneosundocdarer, ATD u apyrue mak-
POIPrUYECKUE COCAMHEHUS.

41.  OxkucoutensHoe pochopunupoBanue. OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIE
npoueccsl. Llenu nepenoca BOAO-poAA U SJIEKTPOHOB (AbIXaTEIbHAS LIETIb ).

42.  TpancmeMOpaHHBIA MOTEHIIMAT HOHOB BOJOPOAA Kak (popma 3anacaHus
SHEPrUU.

43.  VYrneroabl U ux OMooruveckas pojib, Kiaccuukals 1 HOMCHKIATypa.



44.  CTpyKTypa, CBOMCTBA MOHOCAXAPUAOB U MOJIMCAXAPUIOB.

45. BszauMonpeBpalicHUust MOHOCAXapUI0B.

46.  AHa>poOHBIN 1 a3poOHBINA pacnan yriieBoAoB. [ mikomns. CnuproBoe Opo-
JKEHUE.

47. BUOCHHTE3 MOJUCAXAPUIO0B. [ INKOHEOTCHES.

48.  Ilukn TpukapOOHOBBIX KUCIOT. OKUCIUTENBHOE (POCHOPUIUPOBAHUE HA
YPOBHE cyOcTpara.

49.  DHepreTHyecKas XapakTepucTUKa adpoOHO# 1 aHa3poOHOH (pas3bl yriaeBo/I-
HOro 0OMEHa.

50. Ilpsmoe okucieHue roko30-6-pocdara. [lenrozodocdarusiii myTh 0OMEHA
YIJIEBOJIOB, €r0 OMOJIOTHYECKAS POJIb.

51.  Jlunuasl u ux OMosoruveckas poJib.

52.  Knaccudukanus v HOMEHKIIATypa JUMUAOB.

53. CocraB mMnMa0B, CBOMCTBA U PACIIPOCTPAHEHUE B TPUPOAE. OCHOBHBIE
NPEICTABUTENIN TPUTIIALEPUAOB, (OC-(PONUIHAI0B, CTEPHHOB U BOCKOB.

54.  JKupHble KHCITOTHI, UX KJaCCH(PUKALMS U HOMEHKIIATypa.

55. ®epmeHTATUBHBINA pacnan i CHHTE3 JTUIUIOB.

56. OKHUCJIECHHE KUPHBIX KACIOT, OMOCUHTE3 JKUPHBIX KUCIIOT.

57. Ponp HYKJIEMHOBBIX KUCJIOT B (POPMUPOBAHMHN U CBOWCTBAX JKUBOW MaTepUU.
58.  CrpoeHue HyKJIEHMHOBBIX KHACTIOT.

59. IlypvHOBBIE U TUPUMUIUHOBBIE OCHOBAHUS. Y TJIEBOAHBIE KOMIIOHEHTHI.
60. Hykieo3uabl 1 HyKJICOTHIBL.

61. OOMEH NypUHOBBIX U MAPUMUAAHOBBIX OCHOBAHUIA.

62. T'maponu3 HYKIEWHOBBIX KHACTIOT.

63. CpoiicTBa U QYHKIIMA TOPMOHOB. MeXaHu3M NeiCTBUS TOPMOHOB.

64. Xumudeckas npupoaa ropMOHOB.

65. OOMEH BEIIECTB KaK €uHas cucTeMa mpoueccoB. CBs3b MEXKITY OOMEHOM
OEJIKOB, YTJIEBOJOB U JIUTTHAJIOB.

66. ['OpMOHBI rUMOTANIAMycCa ¥ TUNo(u3a.

67. T'OpMOHBI HAITOYEYHUKOB.

68. ['OpMOHBI IIMTOBUIHOM M MAPALLIMTOBUIHOM HKEIIE3.

69. T['opMOHBI MONOBBIX Keme3. XKenToe Teno.

70.  T'OpMOHBI MOKENYAOYHOM KENIE3bI U UX (PYHKIIHH.

[Tpumep O1IEHKHM OTBETA CTYACHTA B XOJI€ MPOMEKYTOUHOM aTTECTAllUU, OCY-
HIECTBIIIEMO# B (JOPME YCTHOTO SK3aMEHA
bnaunk Oujiera

DdenepabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE BBIC-
niero o0pa3oBaHus
«Camapckuii roCyJapCTBEHHBIN arpapHblil YHUBEPCUTET

daxybTeT BUOTEXHOIOTMU U BETEPUHAPHON MEAULIUHBI
CneunanbrocTs 36.05.01 — «Berepunapus»
Crnenpaymsaiys: «boJIE3HN MENKUX JOMAIIHUX KUBOTHBIX)




Kadenpa «broskoaoruu u Gu3HOI0Tuu ¢/X J)KUBOTHBIX)
Kypc 2 nucnurnmaa « buosiornyeckas Xumus»
OK3aMeHAIMOHHBIH OusteT No 2
1. 3HaycHHME aKTMBHOW peakumu cpeAbl Ui OMOJOTMYECKHX MPOLECCOB

MPOTEKAIOIINX B OPraHU3ME KMBOTHOTO.
2. CTpoeHME U CBOMCTBA aucaxapujioB (MajabTO3a, JaKT03a, caxaposa). Mx

3HAYEHUE JJIsl OPraHu3Ma >KUBOTHBIX.
3. BHOJIOTMYECKUE KOMITJIEKCHBIE COSIMHEHMSI M MX 3HAYEHUE B OOMEHE Be-
HIECTB Y )KUBOTHBIX.
buner coctaBui K.0.H., JOUEHT Tapabpun B.B.
buner yrepann 3aB. kadenpoi, 1.0.H., JOLUEHT 3aiiues B.B.
« » 2023 r

8.4 Meroauyeckue MarTepuasbl, ONpedeJSALHe  NPOUEAYPHI
OLlCHUBAHUS 3HAHWiIl, YMEHHiIi, HABBIKOB M ONbITA JAeATEJIbHOCTH,
XapaKTepHu3YIOLIUX 3Tanbl (POPMHUPOBAHUS KOMIETEHUMI

OueHka  3HaHWNA, yMEHWH, HABBIKOB, XapaKTEPHU3YIOIIas  OTarbl
(opMuUpOBaHUsT KOMIETEHIMI MO AMCUUIUIMHE «BHOnornyeckas» MpOBOAUTCS B
(dopme TEKyIIEH 1 MPOMEKYTOYHON aTTECTALUK.

KoHTponk Tekyliel ycrneBacMOCTH 00yYarOIMMXCsl — TEKYINAs aTTeCTalus —
IPOBOAMTCSA B XOJE CEMECTpa C LENbK ONPENEIEHHS YPOBHSA YCBOCHUSA
oOyvaromuMuCcsl 3HaHWW, (QOPMUPOBAHUS y HUX YMEHUMHA W  HABBIKOB,
CBOEBPEMEHHOI'O BBIABIICHUS NPENOJABATEIEM HEIOCTATKOB B MOATOTOBKE
oOyvaromuxcss W NPUHATHAS HEOOXOAMMBIX MEp N0 €€ KOPPEKTUPOBKE,
COBEPIICHCTBOBAHUIO METOAMKH OOYYCHWS, OpraHu3aluyd y4eOHOl padoTel U
OKa3aHusi 00yYaroMMCsl MHAWBH Ty AJTbHOM TOMOLIH.

K KOHTpOIr0 TEKYILEN YCIIEBAEMOCTA OTHOCATCS MPOBEPKA 3HAHUN, YMEHUI
Y HABBIKOB 00yYarOIINXCS:

= Ha 3aHATUSX (OMpPOC),

= II0 pe3yJibTaraM NPOBEPKA Ka4yeCTBA KOHCIIEKTOB JIEKLIMA M WHBIX
MaTeprallos;

= [0 pe3yJibTaTaM oOT4YeTa OOydYarluXCs B XOJE WHIMBUIYAIbHOU
KOHCYJIbTAlMM IIPENnojaBaress, MNPOBOJMMONM B 4Yachl CaMONOATOTOBKH, I10
UMEROLIMMCS 3a10JDKEHHOCTSIM.

KOHTponb 3a BBIMOJHEHWEM OOYYAOIMUMUCS KKAOTO BUAA paboT MOXKET
OCYILECTBJIATECA IOJTAlHO M CIY)KUT OCHOBAHMEM JUIS NPEABAPUTEIILHOMN
aTTeCTalNH 110 JUCLUIUINHE.

IIpoMexxyTouHast arrecranys 10 MJUCLMUINIMHE TMPOBOAUTCA C  LENBIO
BBISBJICHUSI COOTBETCTBHS YPOBHS TEOPETUYECKUX 3HAHWM, MPAKTUYECKAX YMEHUI
Y HAaBBIKOB MO JWUCUUIUIMHE «BerepuHapHas MHUKPOOHOJIOTHS W MUKOJIOTHSD
tpedoBanusim OI'OC BO no cnenmansroctn 36.05.01 «Berepunapus» B popme
DK3aMeEHa.



OK3aMeH MPOBOAMTCS MOCIIE 3aBEPLICHUS U3YUSHUS] AUCHUILTUHBI B 00BEME
paboueil yueOHO# mnporpammbl. dDopma TPOBEACHUS HSK3aMEHA — YCTHBIA M0
Oouneram. OIlleHKa MO pe3yJbTaTaM »3K3aME€Ha — «HEYJIOBJIETBOPUTEILHOY,
«yIOBJIETBOPUTEILHOY, «XOPOLLIO» U KOTIIUYHO.

Bce Buabl TEKyHmIEro KOHTPOJIS OCYUIECTBISIOTCS Ha J1adOpaTOPHBIX
paboTax, a TaKXKe MO pe3yJbTaraM JAOKIaJa Ha HAYYHOW CTyJEHYECKOH
KOH()EPEHIUH.

Kaxxnas ¢popma KOHTPOJIsI MO JUCLMIUIMHE BKIIOYAET B CE0sl TEOPETHUUECKHUE
BOMPOCHI, TO3BOJISIOIIME OLCHUTh YPOBEHb OCBOEHMSI OOYYAIOLIMMUCS 3HAHUNA U
NPAKTUYECKAE 3a/aHusl, BBIMOJHSEMBIE TIO XOAy JIA0OpaTOpHOH padoTHl,
BBISIBJISIFOLIUE CTENEHb C(OOPMUPOBAHHOCTHA YMEHUI U HABBIKOB.

[Tpouenaypa OLICHMBAHUS KOMIIETEHIIMM, OOYYAIOIIMXCS OCHOBaHAa Ha
CJICIYIOIINX CTAHAAPTAX:

1. IlepruoAM4YHOCTh MPOBEACHUS OLICHKH (HA KaXKI0M 3aHSTUH ).

2. MHOrocTyneH4arocTh. OICHKa (Kak MpernojaBareieM, Tak H
OOyYarOUMMHUCS  MOArPYNNbL, TPYNNbl) MW CAaMOOIEHKAa  OOy4Yarolierocs,
OOCY>KICHHE PE3YJIBTATOB U KOMILJIEKCA MEP MO YCTPAHEHUIO HETOCTATKOB.

3. EauMHCTBO MCMONB3YEMOW TEXHOJOTMM JUisi BCEX OOyYaroluxcs,
BBIMOJIHEHUE YCIOBUMA COMOCTABUMOCTHU PE3YJITATOB OLICHUBAHMSI.

4. CobmroieHUE MOCIIE0BATEILHOCTA TPOBEACHUS OLEHKH: MPEAYCMOTPEHO,
YTO Pa3BUTHUE KOMMETCHLMH WIET MO BO3PACTAHMIO WUX YPOBHEH CIIOKHOCTH, a
OLIEHOYHBIE CPE/ICTBA HA KAXKAOM 3Tale YUUTHIBAIOT ITO BO3PACTAHUE.

Kpatkas xapakTepucTUKa MPOUEAYpPbl peaid3alluy TEKYLIEro KOHTPOJS U
OPOMEKYTOUHOM arTecTallid M0 JUCLUMIUIMHE JUIs OLEHKM KOMIETEHIMU
oOy4Jaronuxcs nNpeacTaBjicHa B TaOIUIIE:

Ne HanmeHnoBan Kparkas xapakTepucTiuKa npoLey psl IIpencrasn
n/n ue OLICHUBAHUS KOMIIETEH UM €HUE
OLICHOYHOTO OLIEHOYHOT
CpeacTBa 0 cpeacTaa
B hoHE
1 YCTHBII YCTHBIA ONpoc MO MPOLIEANIUM TeMaM | Borpocel
OIpoc JEKUMA U 1ab0paTopHBIX PAdOT MOXKET | MO
NPOBOJMTHCS B HAYaJIe/KOHIE | TeMaM/pa3
nadboparopHoit paboTel B TeueHue 10-15 | nemam
MUH. BpiOpanHblli  npenonaBareneM | IMCUUIUIAH
00y4aroIMicss MOKET OTBEYATh C MECTA | bl
J100 y TOCKH.
2 DK3aMeH IIpoBouTes B 3a1aHHBINA CPOK, cortacHo | KoMIuiekT
rpaguky yueOHOro mpouecca. I[lpu | BOmpocoB K
BBICTABJICHUM  OLICHOK  VUYMTHIBACTCS | DK3aMEHY
YPOBEHb MPUOOPETEHHBIX KOMIETEHIIMIMA
oOyuaromerocs. KOMIOHEHT — «3HATBHY
OLICHUBAETCS TEOPETUYECKUMU




BOIIpoCaMu o COACPIKaHHUIO
ANCHUIUIMHBI, KOMIOHCHTHEI «YMCTL» H
«BJIaACTb» -
IIPAaKTUKOOPUCHTUPOBAHHBIMHA
3aJaHUAMH.
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