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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heab aucuMnauHbI: chOpMUpPOBaTh (yHIAMEHTAIbHBIE 3HAHUA 00 OCOOEHHOCTSIX
XMMHYECKOT'0 COCTaBa UBOM MaTepHH U OCHOBHBIX Ipoleccax ee (yHKIMOHUPOBAHUS, HE0OXO-
JTUMBIX TIPY TIOJITOTOBKE COBPEMEHHOTO YUHUTENSI OUOJIOTHH.

1.2 Mecto qucuuniunbl B cTpykrype OOIl: [ucuuniamna «buoxumus» OTHOCUTCS K
JUCITUTUIMHAM MPEAMETHOTO MOAYJIS MO MPodriTio « XUMHUSD» 4acTH, GOPMUPYEMOU ydaCTHUKAMU
obpasoBaTenbHbIX oTHOIIEHHH, 61oka b1 (b1.B.02.04).

Copepxanrie TUCHUIUTMHBI 0a3upyeTcs Ha 3HAHHSIX XUMHUU, ITUTOJIOTHH, H3yUYEHHBIX Ha
IpeabIyIIuX Kypcax. Marepuan JUCUUIUIMHBI IIUPOKO UCIOJIb3YETCA IPU U3YUYEHUN JUCLIUILINH
«@PuU3HnoIIOrUsl KUBOTHBIX U 4eloBeKa», «Duznonorus pacreHuit», «Llutoreneruka», «l'ene-
THKa.

1.3 lncuuniinHa HanpapjeHa Ha (OPMHPOBaHMe CJeAYIOMMX KomneTenumii: [TK-2:

- IIK-2. CiocoGeH oCylIeCTBIATh eIarorH4ecKyo AesITeNbHOCTD MO MPOUIbHBIM MPE-
MeTaM (JUCIUIUIMHAM, MOIYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIETO M CPEIHEro OOIIEro
0o0pa3oBaHusl, MHAUKATOPAMM JOCTH)XCHUS KOTOPOU SBIISIOTCS:

e [IK-2.1 IIpumensier OCHOBBI TeOpUH (PyHIaMEHTAIBHBIX U MPUKIIAIHBIX PA3IEIIOB OHO-
noruu (00TaHUKH, 300JI0TUH, MUKPOOHOIOTHH, TeHETUKU, OMOJIOTUU PA3BUTHS, AHATOMHUH YeIo-
BeKa, (U3HOJIOTHH PACTEHUI M KUBOTHBIX, OOIIEH 3KOJOTUHU, TEOPUH IBOJFOIUH) JJIs PEIICHUS
TEOPETHYECKUX U MPAKTUUECKUX 3a/1a4;

e [IK-2.2 [IpumensieT OCHOBBI TeOpUH (PyHIAMEHTATBHBIX U MPUKIIAJHBIX Pa3/IEIOB XU-
MUU (HEOPTraHNYECKOH, aHATMTHYECKOM, OpraHHIeCKOH, hr3mueckol, xumun BMC, xumudeckux
OCHOB OMOJIOTHYECKHX IPOILIECCOB, XUMHUUECKONH TEXHOJOTUHU) ISl PEIICHUS TEOPETHUECKUX U
MPaKTUYECKHX 3a]1a4.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs. B pe3ynbrare usyueHus AUCLH-
TJTUHBI CTYACHT JIOJDKEH

- 3HATh:

® XHMMHYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS KHUBBIX CUCTEM;

® COCTaB U CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUUECKUX COCIMHEHUM, BXOISAIIUX B COCTAB
’KUBOI'O0 OPraHU3Ma;

® OCHOBHBIE OMOXMMHUYECKHE MPOIIECCHI, MPOTEKAIOIINE B OPraHU3Max;

® METOJIbl CTATUCTUUYECKON 00paOOTKH TaHHBIX U OLEHKU JOCTOBEPHOCTH PE3YJIbTATOB;

yMeTh:

® T[IPOBOJUTH IKCIEPUMEHT C yUaCTHEM OMOJIOTHYECKU aKTUBHBIX BEIIECTB, B TOM YHUCIIE
(bepMeHTOB, aHAIM3UPOBATH PE3YIBTATHI U JIENATh BHIBOIBI 00 U3MEHEHUSIX, TPOUCXOSIINX B JKHU-
BBIX CHCTEMAX;

BJIA/IETh:

® [IPEACTABJICHUSIMHU O MOJIEKYJIIPHBIX OCHOBAX >KM3HU M O T€X KOHKPETHBIX MYTAX, KO-
TOPBIMHU KUBas MIPUPOJIA PEIIaeT BaKHEHIINE 3aa4d IPUCTIOCOOIEHUSI OpraHu3Ma K U3MEHSIO-
LIUMCS YCIIOBUSIM CPEJIBI.

1.5 O6mast Tpy10eMKOCTh AU CHUILTUHBI «OCHOBBI OMOXUMHH M MOJIEKYJISIPHOI OHO0-
JIOTMW» COCTaBIIsAeT 6 3aueTHBIX equHull (nainee — 3E) (216 gacos).

[Iporpamma npemycmaTpuBaeT U3y4eHHE MaTepraia Ha JICKIIUAX U JJa0OpaTOPHBIX 3aHs-
tusx. [IpeqycMoTpena camocTosiTenbHas paboTa CTyIEHTOB 0 TeMaM U pa3zzenam. [Iposepka 3Ha-
HUW OCYIIECTBIISACTCA (PPOHTATHHO, MHINBHUIYATHHO.

1.6 O6beM TUCHUILINHBI U BUABI Y4eOHOI 1eITe IbHOCTH

O0beM IMCUMIIMHBI M BUAbI Y4e0HOH AeATeJbHOCTH (04Hasl (popma 00yUeHuUs1)

Bup yuyeoHoii padoThl Bcero uyacos Cemectp 7 Cemectp 8
OOu1ast TPyA0EMKOCTh 216 72 144
AynuTOpHBIE 3aHATHS 108 44 64
Jlexun 44 18 26




Bup yueOHoii padoThbl Bcero yacos Cemectp 7 Cemectp 8
JlabopaTopHbIie paboThI 64 26 38
CamocrosiTenbHas paboTa 72 28 44
Bua utoroporo KOHTpOJIS: 36 3auer Dk3amen (36)

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounasi popma 00yueHUs

YueOHO-TeMAaTHUYECKHI IJIaH

Ayautopnbie 3ausitusi | CamocTo-
HanmenoBanue Bcero
e TeM (pa3/esioB) gacoB | Jleknum LD 7 ) T
Hble pa6ora
BBenenne. Ilpeamer u 3amaya Ouoxumum.| 12 - 8 4
Metoapl OMOXMMHUYECKUX HCCIEIOBAHUU.
Krnertka — byHKHOHANBHAS €IMHULIA )KHBOTO.
Jlao. pao. 1-4: CoBpeMeHHBIE METObI UCCIIC-
JTOBAHMSL.
Pa3nen 1 buomosekyJibl 76 16 24 36
1. |Tema 1.1 XumMuueckuii coCTaB OPraHU3MOB. 5 1 2 2
JIa0. pa6. 5: KauecTBeHHBIN aHAIU3 NPOIYK-
TOB NMHTaHUS HA COJEPKaHUE MHUHEPATbHBIX
BEIIECTB
2. | Tema 1.2 Bona B )xuBbIX cucTemax. JIad. pao. 4 - 2 2
6: HccnemoBanue OWOJIOTHMYECKUX KHJIKO-
CTell.
3. |Tema 1.3 Jlununer JIa6. pa6. 8-9: Jlumuuaer. | 10 2 4 4
Brigenenue, cBoiicTBa 1 0OHapYKEHHE B IIPO-
JTYKTaX TUTAHHS.
4. |Tema 1.4 Yrneoas! Jlad. pad. 7: YrieBobl 7 1 2 4
B ITPOJYKTaX MUTAHMSI.
5. | Tema 1.5 benku. 16 4 4 8
Jlao6. pa6. 10-11: benku
6. | Tema 1.6 HyxnennoBsie kuciotsl. Jlad. pad.| 12 2 2 8
12: OGHapyKeHue CI0KHBIX OSTIKOB
7. |Tema 1.7 Buosornyeckn axTUBHEIE BeEIlle- 22 6 8 8
crBa. Jlab. pao. 13-16: buonornyecku aKTHB-
HBIC BEIECTBA
Pasnes 2 buodHeprernka u MeTad0I1u3M 50 10 14 26
8. |Tema 2.1 OOmwme moHATHA 00 OOMEHE Be- 10 1 2 4
IIECTB U DPHEPTHH B OpraHu3Me. Makpospru-
YECKUE COCAMHCHHSI.
JIa6. pa6. 17: O6Hapyx’eHHne MakpoIpruye-
CKMX COCJIMHEHUI
9. |Tema 2.2 buonormueckoe okucienue. Jlao. 8 2 2 4
pad. 18: buosiornueckoe okuciaeHue
10.| Tema 2.3 BopaHblif 1 MHHEpaTbHBI OOMEH 2 - - 2
11.| Tema 2.4 OOMeH yTIIEBOJIOB. 8 2 2 4
Jla6. pa6. 19: OOMeH yrieBo0B
12.| Tema 2.5 OOMEH IUIIAIOB. 8 2 2 4
Jlao6. pa6. 20:. O6MeH JIMnHI0B
13.| Tema 2.6 O6meH GenKoB. 8 2 2 4
Jla6. pa6. 21:. O6men OenkoB




14.| Tema 2.7 B3aumocBs3b 0OMeHa OEKOB, HYK- 9 1 4 4
JIEMHOBBIX KHCJIOT, YIJEBOIOB U JIUIHUIOB.
Jlab. pa6. 22: AHanu3 NpoAYKTOB IUTAHUS
Ha kauecTBO JIab. pad. 23: Biusuue ¢pusnye-
CKUX YNpPaXHEHUH Ha OMOXMMHUYECKHE IPO-
1[ECChI B OpraHu3Me.
Pa3znen 3 OcHOBBI MOJIEeKYJIsIpHOI Omomno-| 42 8 10 24
TUH
15.| Tema 3.1 CtpykTypa reHoma Mpo- 1 3yKa- 16 2 4 10
puot. JIab. pa6. 24-25: BeigeneHue u cBO-
ctBa PHK. PuGonyxkieassl
16.| Tema 3.2 MonekysipHble MEXaHU3MbI niepe- | 16 4 2 10
Jlaudl TeHeTUYEeCKON HH(OopMaIiH.
JIa0. pab. 26: Beiiesienue u cpoiictea JIHK
17.| Tema 3.3 OcHoBHBIE MexaHU3MbI kKiaeToyHou | 10 2 4 4
CaMOPETYJISILIUH.
Jla6. pa6. 27-28: [11[P-ananm3
Hroro 180 34 56 90
IK3amen 36
NUTOIrO 216 34 56 90
HNuTepakTHBHOE 00yUeHHe M0 TUCHHUILINHE
Ne HaumeHoBaHnue Bun ®opma Koua-Bo
TeM (pa3aesioB) 3aHs- HHTEPAKTUBHOIO 4acoB
THS 3aHATHS
1 | Beenenue. Knerka — anemeHnTapHas JIK Jleknus-Oecena 2y.
€MHMIIA XKUBOTO.
2 | Beenenne. CoBpeMeHHbBIE METOIbI UC- PaGota B MmanbIx rpynmnax 44
cienoBaHus. DiekTpodope3. XpoMaTo-
rpagusi.
3 | Tema 1.5 Benkmn. JIK Jlexuus ¢ ommoKamMu 24
4 | Tema 1.5 benku. LIBeTHbIe peakuuu Ha JIP PaboTa B MaJyibIx rpynmnax 44
AMUHOKUCIJIOTHI U Oenku. dus3nko-xu-
MHYECKHE CBOICTBA OEIKOB
3 | Tema 1.6 HykiienHOBBIC KHCIIOTHI JIK Jlexkumsi-nucKyccust 24
4 | Tema 1.7 ®epMeHTHI. JIK 2y
Tema 2.2 buonoruueckoe okuciIeHNE JIK Jlexuus-auckyccus 2
7 | Tema 2.3 OOMEH yTJI€BOJIOB. JIP Pabota B ManbIX rpynnax 44
8 | Tema 3.3 TII[P-ananus. JIP PaboTa B MaJIbIX rpynnax 44
UTOoro 26 4

3 COIEP’)KAHME TEM (PA3/EJIOB)
BBEJIEHWE

Bruoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJIEpKaHUM U TpeoOpa3o-
BaHUSAX B MPOLECCE KUIHEACIATEIbHOCTH COEAMHEHNM, 00pa3yIoluX KUBYIO MaTEPUIO, OTINYU-
TeJIbHbIE 0COOEHHOCTH XMBOM MaTepuu. Mcropus pazButusi Omoxumuu. Posib OTE€UeCTBEHHBIX
YYEHBIX B Pa3BUTUU OMOXHUMUHU.
CraTtuctuyeckas, TMHAMU4ecKasi U QyHKIMOHAIbHAs OMOXUMMUS, €€ IpeIMeT U 3a7auu. Me-
TOJIbl OMOXUMHUYECKHX HCCIIeI0BaHUM U X XapakTepucTuka. Mcrnonbp3oBaHue B OMOXUMUU COBpE-
MEHHBIX (PU3UKO-XUMHUYECKHX METO/I0B aHAIM3a.




Knerka — aneMeHTapHas €IMHULA )KUBOTO

CoBpeMeHHbIE IPECTABICHNS O XUMUYECKOM COCTABE U CTPYKTYpe KiieTKU. OCHOBHOE Be-
LIECTBO LIUTOIJIa3Mbl — THAJIOILIa3Ma — BHYTPEHHSA Cpella KICTKH.

MemOpaHbl KJIeTKH U uX GyHKIUU. MoJeKyssipHas opranu3anusi MeMOpaH: MOJeINb Tpex-
CJIOMHON TUIONPOTEUTHONH MEMOPaHbl, MO3aUYHO-KUAKOCTHAs (AMHAMUYECKas) MOJENb.

DHJOIUIa3MaTHYECKasl CeTh, €€ CTPOeHUE M (QYHKIMH (CHHTE3 TOJIMCAXapUI0B U JIHUIHIOB,
HAKOIUICHNE U TPAHCIOPT 3THUX BEIIECTB, N30JISILMS U HEUTPAIN3aLUs BEIECTB, IOCTYAIOUX B
KJIETKY, Y4acCTHE B CHHTE3€ OCIIKOB).

Ponp xommiekca ['oibku B cuHTE3€ BellecTB, 0Opa30BaHUU JIM30COM U (POPMUPOBAHUU
IUIa3MaTHYECKO MeMOpaHbl. XUMHUYECKasi OpraHu3alus JIM30COM U MX Y4acTHE BO BHYTPHKIIE-
TOYHOM IIepEBapUBaHUH ITHIIH.

Crpoenne pubocom, UX XUMUYECKasi OpraHu3alis U ydyacTue B OnocuHTe3e OSJIKOB.

MHUTOXOHApUM W UX XapaKTepuUcTHKa (pa3Mepbl, (Gopma, KOJUYECTBO, JOKAJIM3alMs B
KJIIETKE). YIbTpacTpyKTypHasi OpraHu3alisi MUTOXOHIPHUIL: Hapy>KHasi U BHyTPEHHsA1 MEMOpaHbI,
KPUCTBI, MaTpuKc. OYHKIIMM MUTOXOHIPUH.

Tunsl maacTu] KIETOK PacTeHUH: XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOILIACTHI, MpPOIUIa-
CTHIBI U UX (QyHKIMH. YIIBTPACTPYyKTypa XJIOPOIUIACTOB: Hapy’>KHasi U BHYTPEHHSS MeMOpPaHBbI,
TpaHbl, MEXTPaHHbIE IIACTUHBI (MEMOpaHbl), MaTpUKC XJoporutactoB. CTpoeHHe MUKPOTPYOo-
YeK, UX XMMUYECKUI cOoCTaB U (DYHKIMU B KIIETKE.

Crpoenre u GyHKIUHU KIETOYHOTO IeHTpa. KilerouHoe siapo (pa3mepsl, popma) U ero xu-
MUYECKHI COCTaB. 3HAYCHUE s/Ipa B )KU3HEAEATEINbHOCTU KIETKU. OCHOBHBIE CTPYKTYPHBIE KOM-
MOHEHTHI Si/Ipa: AepHas 000JI04Ka, SACPHBINA COK, XPOMOCOMBI (XPOMATHH ), SAPBIIIKO.

Pazgen 1. BUOMOJIEKYJIbI

Tema 1.1 Xumudeckuii coctaB opranusMoB. [1ocTosHHO ¥ MHOT1a BCTpeyaroLuecs sJe-
MEHTBI B COCTAaBE >KMBOM Marepuu. [loHATHE O Makpo-, MUKpPO- U yJIbTpaMHUKpO3IeMeHTax. Mx
COJIepKaHNe B JKUBBIX OPraHU3Max U OMOJIOTHYecKast poJib. 3aKOHOMEPHOCTH PacpOCTPAHEHUS
3JIEMEHTOB B *KHMBOH IpUpOe. 3aBUCUMOCTh MEXY OMOJIOrMYECKON POJIbIO 3JIEMEHTOB U UX I10-
JoxxeHueM B nepuoanyeckoit cucreme .M. Menneneesa. [loTpeGHOCTh OpraHU3MOB B XUMUYE-
CKHX DJIEMEHTAX.

XapakTepHucTUKa OCHOBHBIX KJIACCOB XUMUYECKUX COEAMHEHNN, BXOASILNX B COCTaB JKUBON
marepun. ConepxaHue OeJKOB, HyKJIEHHOBBIX KUCIIOT, YIJIEBOJIOB, JIUIIUIA0B, MUHEPAIbHBIX Be-
HIECTB M IPYTUX COEIUWHEHUU B opranuzme (B %). [ImacTudyeckue u sHEpreTHYECKHE BEIIECTRA.
broakTUBHBIE COEIMHEHNS U UX MECTO U POJIb B )KUBOW MPUPOJE. bHOKOMIUIEKCHI U UX 3HAYEHHE
B SIBJICHUSIX KU3HEICSITEIbHOCTH.

Tema 1.2 Boaa B sxuBbIx cucremax. CojepxaHue U pacrpeielieHue BoIbl B OpraHu3Me U
kietke. CocTosiHME BOJIBI B TKaHAX. Ee Ouosornyeckas poib.

Boga kak pactBoputens. PactBopsl M ux knaccuduxanus. KomiouaHsle pacTBOpHI.
Bona — ygacTHuk xuMudeckux peakiuii. Ocodbie CBOMCTBA BOJIBI B )KUBOM OpraHu3Me. Peakius
(pH) cpensl. Kucnorno-ocHoBHOE paBHOBecHe. bydepusie pactBopsl. [lonsiTue 0 OydepHoit M-
KOCTH. fIBIeHHE ocMoca.

Tema 1.3 JIunuasl. O61mas xapakTeprucTHKa kiacca tunuaoB. Knaccuduxanus Tunmaos:
IPOCTBIE JIMIHJIBI, XKUPbI, BOCK U CTEPUIbL; CIOXKHBIE JUMUIBI-POCHONUNUIBI U TIUKOIUIINIBL.
HoBsble BuIbI TUNHMIOB (qU0dbHBIE TUIH ). Dochatuaunraunepussl. Jlokamuzamus JUIUI0B B
KJIETKE ¥ X OHosornueckoe 3Hadenue. Posb munuaoB B 00pa3oBaHUM MEMOpPaH KJIETOK.

XKups! (Tpurinuuepusl), UX CTPYKTypa U pasHOOOpas3ue B MPHUPOJIe 0 KaYeCTBEHHOMY CO-
CTaBy M COOTHoIIeHUI0 BhicHINX KUpHBIX KuchaoT (BXXK). IIpocteie u cMemanHble TpUTIHIle-
puabl. ['eomeTpruyeckas H30MepHsl OCTATKOB HEMPEAEIBHBIX BBICIIMX KUCIOT B COCTaBE TPUIJIH-
uepu10B. VicTopust OTKPBITHS M XapaKTEPUCTHKA OCHOBHBIX KHUPHBIX KUCIOT, BXOJSAILIUX B COCTaB
TpuriuuepuaoB. Ycnexu B uneHTHukannu BXXK ¢ HedeTHBIM YHCIIOM yIJIepoJHBIX aTOMOB U
Pa3BETBICHHBIM YTJIEPOJHBIM paguKaioM. OU3UKO-XUMUYECKHE CBONCTBA TPUTIIULIEPHIOB.

Bocku. Ux cocraB (nepeuens BXKK u Beicunx ciupToB) u cTpoeHue. bruonornyeckas poib
BOCKOB. PacmipocTpanenue, Tokamu3amus B opraHu3Me U (PyHKITUH BOCKOB.



7

Crepunbl. Ux coctaB u ctpoeHue, Gu3nKo-xuMuueckue cBorcTa. CTepoIIbl, UX CTPYKTYpa,
uzomepust (KoH(OpMaINUK), TPEACTABUTENHU (XOJIECTEPOII, IPrOCTEPOII, CTUTMACTEPOI, CUTOCTE-
poi, pykocrepon). XapakTepuCTHKa BBICIINX JKUPHBIX KHUCIOT, BXOJAIIUX B COCTaB CTEPUJIOB.
BunoBas cnennuyHOCTb CTEPOSIOB U CTEPHUIOB.

®dochoaunuipl, CTPyKTypa UX MOJIEKYJI, XapaKTEepPUCTHKA BBICIINX KUPHBIX KUCIIOT, a30TH-
CTBIX OCHOBAaHMI M MHOTOATOMHBIX CIUPTOB, BXOJSIINX B UX cocTaB. Pacnpoctpanenue docgo-
JUIUJOB B IPUPOAE, X OUOJIOTHYECcKas poJib.

[muKomUIUIbl, X COCTaB U cTpoeHue. LlepeOpo3u bl v raHrIMo3uabl, PYHKIIUHN TIUKOIH-
IIUJO0B B TKAHSX U OpraHax.

Tema 1.4 YrieBoabl. YTIeBOIbI — OCHOBA CYIIECTBOBaHUS OpraHu3MoB. CTpoeHue u 0mo-
Joruyeckue (pyHKIUM yriaeBoAoB. buojornueckoe 3HaueHUE yIieBOJOB (IHEpreTHyecKas, Iia-
CTHYECKasl, 3alIUTHAs, OTIOPHAA, peryJaTopHas (pyHKIMH, 3arac MUTaTeIbHbIX BemecTB). Crenu-
¢duueckne PyHKIIUU yTIEBOIOB.

OO0mast XapaKTepHCTUKA YTICBOOB U UX KIacCU(UKAIU B 3aBUCUMOCTH OT YHUCIIA OCTaT-
KOB MOHOcaxapu10B. [IpocTeie yrieBoabl (MOHOCaxapu/sl): HOMEHKIIATypa, n3oMepusi, KoHpop-
MaluH, (pu3ndecKre 1 XMMHYECKUE CBOWCTBA, IPEACTaBUTENH (prnb03a, TI0K03a, TaTaKTo3a, MaH-
HO3a, GpyKTO3a, cenorentynosa). CioxHble yriaeBosl. Jlucaxapuabl: TUIIBI CTPOECHHUS, CBOMCTBA,
IpeJICTaBUTENN (caxapo3a, MaibTO3a, 11eJU100103a, J1akTo3a). BoccTanaBiuBaroye 1 HeBoccTa-
HaBiIMBaroue aucaxapuabl. [lomucaxapuapl: kiaccupukanus, XMMUYECKas CTPYKTypa, CBOM-
cTBa. Baxkneimue npeacraBurenu (Kpaxmai, INIMKOT€H, KJI€TYaTKa, JEKCTPUH, XUTUH, THATTYpO-
HOBasl KUCJIOTa, XOHAPOUTHHCYIIb(}AT, FeMapyH).

Tema 1.5 Beaku. Ponb GeIKOB B IOCTPOCHUH JKUBOW MAaTEPUU M MPOIECCaX JKU3HEes -
TEJIbHOCTU. DJIEMEHTAPHBIM cOCTaB OEIKOB.

MeTtonbl BelieneHNs 0enKoB U3 Ouosornyeckoro marepaia. CrnocoObl TOMOT€HU3AUU Ma-
Tepuana, 3KCTpakius 0elKoB. MeTobl (PpaKIMOHUPOBAHUS OEIKOB: BBICATIMBAHUE, OCAXKICHHUE
OpaHUYECKUMH PACTBOPUTEISIMHU, OCAKIACHHUE COJISIMU TSKEIIBIX METAJUIOB, AIEKTPOodopes3, K-
TpodOKyCcUupoBKa, xpomaTtorpadus, reabguibTpanus. CnocoObl 0OUUCTKU OEITKOBBIX MpEnapaToB
OT HU3KOMOJIEKYJISIPHBIX TpuMeceil. MeTo bl onpeaesenns OeIKOBbIX MTPenapaToB.

MornekymsipHas Macca 6enkoB. [ToHATHE 0 XUMHYECKOM U (PU3NYECKOM 3HAYCHUAX MOJIEKY-
JSIpHOM Macchl 0eTKOB. MeTobl OnpeeseHUs] MOJIEKYJIIPHOW Macchl OEJIKOB.

dopma OeNKOBBIX MOJIEKYJ M METOABI €€ U3Y4YeHUsl. AMUHOKUCIIOTHBIHN cocTaB OenkoB. Me-
TOJIbI THIpOJIN3a OenKa 10 aMUHOKUCIOT. KauecTBeHHOE M KOJTMYECTBEHHOE ONpEe/IEHuEe aMu-
HOKHCJIOT B TU/posin3aTax 0eiaKkoB. TOHKOE cTpOeHNe aMUHOKHCIIOT O JaHHBIM PEHTI€HOCTPYK-
TYpHOTO aHaiu3a. 3aKOHOMEPHOCTH COJIEpPKaHUs aMHUHOKHCIIOT B Oenkax. AMGOTEpHOCTh U pe-
aKIMOHHAs CIIOCOOHOCTH OenKoB. M3035eKTpuyueckoe COCTOSTHUE OEIKOBOM MOJIEKYJIBI.

Crioco6 cBsI3M aMUHOKHUCIIOT B OenkoBoii Mosiekyie. Paboter A.fl. Jlanunesckoro u 2. du-
mepa. Ilentuael. Meronbl cuHTe3a nenTuao0B. TOHKOE CTpOEHUE MENTUAHOM Lenu (BaJleHTHbIE
YTJIBl M paccTOsSIHUE MEXAy aroMamu). Jloka3aTenbcTBa MOIUIENTHIHOW TEOPUH CTPOSHUS Oell-
KOBOH MOJIEKYJIBI.

CrpykTypa OenkoBoil Mosiekyibl. [lepBuuHas cTpykTypa 6enkoB. MeTo bl yCTaHOBIECHHUS
HNEPBUYHOM CTPYKTYpHI Oenka. XapakTepUCTHKA IEPBUYHON CTPYKTYPHI O U [3 - Ilenel HHCYyJInHAa,
puOOHYyKJI€a3bl, TU301KMa, o U B- neneil remoryiobnHa u apyrux OenkoB. [lepBuunas cTpykTypa
U BHUJIOBas crienu(pUYHOCTh OeNKoB (Ha MpUMepe MHCYJIMHA U HUTOXpoma). CBs3b NEPBUUHOM
CTPYKTYpHI M (YHKUIMH NENTUI0B U OETKOB (Ha MpUMEpax OKCUTOLIMHA, Ba30NPECCHHA U HOp-
MaJbHBIX U MATOJIOTHYECKUX TEeMOTJIOOMHOB).

Bropuunas crpykrypa 6enxoB. [Tousitie 00 o- u 3- KoHGOpMAIUAX MOJTUIIENTHIHON LIETIH.
Kpurepun JI. ITonunra u P. Kopu. ITapametps! o- cniupanu nonunentugHou nenu. [Ipaseie u sie-
BbI€ Ol-CIIMpaJId, UX peanu3anus B 6enkax u nentuaax. Cuibl, yepKUBaOIIKE MTOJUNENTHIHYIO
1ens B a-koHpopManuu. CBa3b NEPBUYHON U BTOPUUHOM CTPYKTYp OEIKOBOIT MOJIEKYJIbI (TTOHS-
THE 0 cMpaneoOpasyIoLX U CIIHPaIEHE00Pa3yIOIINX COYETaHUSIX aMUHOKUCIOTHBIX OCTaTKOB).
CreneHp ciupaan3anuy MOJUNENTUIHBIX IIeTei OeKoB.
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Tpernunas ctpykrypa 6enkoB. Metonbl ee BoisBiieHus. Pabotsl k. Kenapro, M. [lepytia
u Jl.®dunnmrnca no peHTreHOCTPYKTYPHOMY aHAJIM3Y TPETUYHOM CTPYKTYpPbl MHOTIIOOWHA, CYyOb-
€MHMI] TEMOIOONHA U JU30LMMa. TUIbI CBA3EH, oOecreunBaronIiX MOAAepKaHuEe TPETUUHON
CTPYKTYpBI 0eNKOBO# MoJeKybl. I 'uapodoOHbIe 30HBI («KHpHAs Karis») B MOJIEKYyJIaX TI00y-
nspHbIX O6enkoB. [lonHast xuMuUeckas CTpyKTypa JIM301UuMa U MUoOrioouHa. OpueHTtanus paau-
KaJIOB aMUHOKHUCIIOT B 3TUX OeyikaxX. JIMHaMUYHOCTh TPETUUHOU CTPYKTYphl OenkoB. Camoopra-
HU3ALUS TPETUYHON CTPYKTYPhI OEITKOBOI MOJIEKYJIbl. DTalbl CAMOOPTaHU3AIMH, UX CBS3b C IIEp-
BUYHOM CTPYKTYPOU MOIUIENTUIHON LICTIH.

YerBepTruHas cTpyktypa 0enkoB. CyObeAuHUIBI (IPOTOMEPHI) U SIUMOJIEKYIIbI (MYIbTH-
Mepsl). KoHKpeTHBIE TpUMEpBl YeTBEPTUYHON CTPYKTYPhI O€JIKOB (MHCYJIMH, TeMOTTIO0OUH H T.11.)
Tunsl cBs3elt Mexay cyobequHUIIAaMKU B dnuModiekyie. [IoHATHe 0 KOHTAKTHBIX IUIOMIAJIKAX Y
CyObEIMHMII, UX KOMIUIEMEHTApPHOCTH U MPUHIUIIE caMOCOOpKH smuMoiekyl. [Tonarue o camo-
cOOpKe OMOIOTHYECKUX CTPYKTYP.

DuU3NKO-XUMHUYECKHE CBOICTBa OenKkoB. JleHarypanus 6enkoB. [loHsTHE 0 HATUBHOM OeTKe.

Homenknarypa u knaccudukanus 6enkoB. [Ipocteie (TpoTerHBI) M CIOXKHBIC (TIPOTEHIBI)
Oenku. XapaKTepuCcTHKa HEKOTOPBIX MPOCTHIX U CIIOKHBIX OCJIKOB.

OyHKIMH OENIKOB B OpraHU3Me.

Tema 1.6 Hyk/ienHoBbie KHCI0THI. VICTOpUS OTKPBITHS U U3YYE€HUS HYKJICHHOBBIX KACIIOT.
XUMHYECKUH COCTAaB HYKJIEMHOBBIX KUCJIOT. XapaKTepUCTUKA TyPUHOBBIX U MUPUMHIUHOBBIX OC-
HOBaHUH, BXOJAIINX B COCTaB HyKJIEUMHOBBIX KUCIOT. MUHOpHBIE OcCHOBaHUsL. 3, J[-pnbodypanoza
u 3, [1-2-ne3o-kcupubodyHapos3a B cOCTaBe HYKIEHHOBBIX KHCIOT. /IBa THIIA HYKJICHHOBBIX KHC-
not: ae3okcupudonykienHosas (JJHK) u pubonykinennosas (PHK). Pazmuuusa mexny JHK u
PHK 1o cocTaBy a30THCTBIX OCHOBAHMWH, XapaKkTepy yIJIeBOAa, MOJIEKYJSIPHON Macce, JTOKaJIn3a-
[[UU B KJIETKE U (PyHKIUH.

JHK. Metozsl ee skcTpakiuu u3 6uojiornueckoro Mmarepuaia. KoimmuectBeHHOE coepxa-
nue JIHK B opranusme u nokanusanus ee B KieTke. MoJekynspHas macca U ¢popMa MOJIEKYIT
JHK. Hykneoruansiii coctaB JIHK; npasuna E. Yapradda. [lepsuunas crpykrypa JHK. ITonm-
MypUHOBBIC U MOJUMUPUMUANHOBEIE parmMeHThl B Moiekyinax JJHK. Bropuunas crpykrypa JJHK
(mogenp [Ix.Yorcona nu @.Kpuxka). [IpuHiun KoMmieMeHTapHOCTH IIyPHUHOBBIX U MUPUMHUAUHO-
BBIX OCHOBaHUH U ero peanuszanus B ctpykrype JJHK. Tpernunas ctpyxrypa JJHK. Ponb 6enkoB
TUCTOHOB B cynepcnmpanusanun JHK.

PuGonyknennoBrsie kucnothl, ux knaccudukanus (TPHK, pPHK, uPHK, sPHK, B PHK).
CpaBHuUTENbHAS XapaKTEPUCTHKA BUAOB PHUOOHYKJIEMHOBBIX KUCIIOT MO MOJEKYJSPHOM Macce,
HYKJICOTUJHOMY COCTaBY, JIOKJIN3ALUHU U (PYHKIHUSAM.

Tema 1.7 BuosiorniyecKku aKTUBHbIE BelleCTBA.

a) Pepmenmur. Katanutnueckass GyHKuus OenkoB. UepThl CXOACTBA U pa3Induil B Jeii-
CTBUU OMOKaTanu3aTopoB ((PepMEHTOB) U KaTaIM3aTOPOB UHOU MpHUpoabl. Poib (pepMeHTOB B sIB-
JIEHUSX KU3HEACSITEIbHOCTH.

Crpoenue ¢epmentoB. depmeHTHI-IpOTEHHBI U (pepMeHThI-TIpoTeuabl. KodepMeHTHI.
CrpoeHne KaTaTUTUYECKOTO IEHTPa ()epMEHTa Y MPOCTHIX U CIOXKHBIX (pepMEHTOB. AMUHOKHC-
JIOTHI aKTUBHBIX LIEHTPOB y (pepMeHTOB IPOTEHHOB. [IoHATHE O CyOCTpaTHOM M alJIOCTEPUUECKOM
LIEHTpax B MoJIeKyJje ¢pepMeHTa. B3aumoaelicTBue nepeunciIeHHbIX IEHTPOB B Ipolecce pepMeH-
TATUBHOTO KaTaiu3a (IMHaMHYecKast Mo/IeNb (pepMeHTa).

MonekynspHas macca pepmenToB. Mix MOHOMepHast U MyJIbTUMEpHas cTpykTypa. Obuue
3aKOHOMEPHOCTH CTPYKTYpbl (pepMeHTOB. MHOKeCTBeHHBIE (OpMBbI (DEpMEHTOB. 3HAYEHUE HC-
CJIEZIOBaHUSI MHOXKECTBEHHBIX (hOpM (PEpMEHTOB JJIsi METUIMHBI, TeHETUKU U cenekiuu. [lomm-
GbyHKIIMOHAIbHBIE (DEPMEHTHI.

Mexanusm neiictBus ¢pepmenToB. ES-, ES*- u EP- kommiekcsl, MX poiib B CHIPKEHUH YHEp-
reTudeckoro 6aprepa peakmnuu. [ mmoresa [l. Konutanma. i3Menenne TpeTHYHON ¥ YETBEPTUIHOM
CTPYKTYpPBI MOJIEKYJI (PepMEHTOB B rorecce (pepMeHTaTUBHOTO Karanusza. Kuneruka depmenTa-
TUBHBIX peakiuil. 3aBUCUMOCTb CKOPOCTH ()EPMEHTATHBHON peaklMHU OT KOHILIEHTpalHuu cyO-
cTpaTa u epMeHTa.
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CgoiicTBa (epMEHTOB: TEPMOJAOMIBHOCTD, 3aBUCUMOCTh AKTUBHOCTH OT 3HadeHus pH
Cpezbl, HOHHOM CHUJIBI pacTBOPA, CEU(PUIHOCTH. AKTUBATOPBI 1 HHTHOUTOPHI (hepMeHTOB. CBA3b
Mex 1y KoHpopmalrei pepMeHTOB U KaTaTUTHYECKON aKTUBHOCTHIO.

Howmenknarypa ¢epmentoB. Cucremarndyeckue u pabouue (TpuBHaIbHBIC) Ha3BaHUS (ep-
meHToB. nudpst pepmenton. Kinaccudukanus hbepMeHTOB, €€ MPUHIUIIBI 1 COBPEMEHHOE COCTO-
saue. Kiaccel pepMeHTOB: OKCHIOPEIYKTa3bl, TpaHC(epasbl, THAPOIIA3bL, THA3bl, U30MEPa3bl, JIU-
ra3pl. XapakTepUCTUKAa OCHOBHBIX MPEACTaBUTENCH MOJKIACCOB MEPEUUCICHHBIX KJIAacCOB (ep-
MeHTOB. Jlokanu3anus ¢pepMeHTOB B KieTke. [IpocTpancTBeHHAs pa3oOIIEHHOCTh peakuuil pac-
naja v CUHTE3a B KJIETKE.

0) Kogpepmenmul u eumamunul.

KodepmeHThl (KOH3UMBI) - OpraHnueckre KohakTopbl GepMEHTOB. THIIBI CBA3EH MEXIY
KopepMeHTaMu 1 anoepmenTamu. Posib HOHOB MeTaioB B 00pa30BaHUU CBSA3U KO(hEepMEHT-aro-
dbepmenT. XuMuueckas Ipupoja U MEXaHU3M JEHCTBUS HEKOTOPHIX KO(PEepMEHTOB-TIEPEHOCUMKOB
Boztoposia u 3iekTporoB (HA I -HukoTnHamuanennauaykieotuapocdar, ®MH-daasuamo-
HOHYKJICOTUI, (IIaBUHAICHUHANHYKICOTH]), KOHEepMEHTOB-IIEPEHOCYNKOB TPy (aJeHO3HH-
TpudocopHas KucIoTa, KO3H3UM A, TupuaoKcanbdocdar,), kKohepMeHTOB C UHBIMU (PyHKITUSIMH
(Tuamunnmpodocdart,). KobepmeHToI-nepeHoCUnKH Py Kak CyOCTpaThl.

Buramunsl. Vicropust ux OoTKpeITHS. POJIb BUTAMUHOB B TUTAHUH YEJIOBEKA U KHUBOTHBIX.
ABHUTaMUHO3bI, THTIOBUTAMUHO3bI, THIIEPBUTAMUHO3bI. POJIb BUTAMHHOB B pacTeHUsIX. ButamMuHbI
KaK BEIIEeCTBA, a0COIIOTHO HEOOXOAMMEBIE Ui HOPMAJIbHOU JKU3HEIESTeIbHOCTH JTI000T0 opra-
Hu3Ma. CooTHOIIEHHEe BUTAMUHOB U KodepMeHToB. Kiaccupukanus 1 HOMEHKIATypa BUTaMU-
HOB. Butamepus.

’KupopactBopumsbie BuTamuHbl. Butamun A (petuHon). XUMUYECKOE CTPOSHUE BUTAMUHOB
A1 1 Az. Yyactue BUTaMHHA A1 B 3pUTEIIFHOM aKTe: TOHKAsl CTPYKTYpa PETUHAIS M BO3MOXKHOE
3HaYEHHE IIUC-TPAHC- MEPEX0I0B B yTHIU3AIMU SHepruu ceeta. Butamus 1 (kansuudepon). Xu-
MUYecKas CTpyKTypa ButaMuHOB [l (9prokansiudepon) u [z (xonekanbuudepod), ux poib B
docdopHo-kanpieBoM ooMeHe. Butamun E (Tokodepon). YuacTue ero B OKUCIUTEIHHO-BOCCTA-
HOBHTEJBHBIX Iporeccax. Butamun K (pumioxuHoH), €ro OTHOIIEHHE K CHCTEME CBEPTHIBAHUS
KkpoBH. Bukacon. Butamun F (koMIuiekc HaChIIEHHBIX KUPHBIX KUCIIOT).

BopopactBopumbie BuTamMuHbl. Butamun B1 (THaMuH): XUMUYecKas IPUPOIa U MEXAHU3M
neiictBus. Butamun B2 (puOoduiaBuH), ero crpoeHue u yyactue B OKHCIMTEIbHO-BOCCTAHOBU-
TEJNBHBIX peaknusix. Buramun B3 (maHTOTEHOBas KUCIIOTA), y4acTHe ero B 00pa30BaHUU KOYH3UMA
A.

Buramun Bs (HUKOTHHOBasI KUCIIOTA M @MUl HHKOTHHOBOW KUCIIOTHI): CTPYKTypa U y4acTue
B IIepeHoce aToMoB Bojopoja B coctaBe HAJT". Butamun Be (upumokcun), ero popms (mupu-
JIOKCOJI, TUPHUIOKCAJTh, TIMPUIOKCAMHH), 3HAYE€HHUE JIJISI OCYIIECTBICHUS PEAKIMIA TTepeaMuHUPO-
BaHus. Buramun Bis (nnanko6anamun). XoauH, ero GyHKIIUN B Ka4eCTBE MOCTABIINKA METHIIb-
HBIX TPYIIIL.

Burtamun C (ackopOHUHOBast KUCIIOTA), CTPOCHUE €€ BOCCTAHOBIICHHON U OKUCIEHHON (OpM.
Ackop6uren. Posb Butamuna C B o0pa3zoBanuu kosiiarena. Butamun P (pytun). B3aumooOycios-
neHHOoCTh aerctBuil BuTaMuHoB C u P. Butamun U. CoaepxkaHrie BATAMUHOB B IPOYKTax MUTa-
HUSL.

Jpyrue OMOAaKTHUBHBIE COCIMHEHUS: aHTUBUTAMUHBI, aHTUOMOTHKH, (UTOHIIUJBI, TeIep-
TOHBI, TepOUTINIBI, Ae(ONNaHThl, POCTOBBIE BENIECTBA, (BAKHEHUIITNE MPEICTABUTEN U MEXaHU3M
WX JICUCTBUS).

6) I'opmonwt. Victopus pa3BuTus yueHus: 0 TopmMoHax. OnpeneneHue NoHsATUS “TOPMOHBI .
[Tpuunnbl 000cOOIEHUS TOPMOHOB B IMpOILIECCE BONIONMHU KMBOM Marepuu. Homenkiatypa u
KJ1acCU(pUKaLKs TOPMOHOB.

[TenTuaHBIE TOPMOHBI: CTPYKTYpa U QYHKIUS. XapaKTEPUCTUKA BAKHEHIIINX U3 HUX (OKCH-
TOIIMH, Ba30IPECCHH, TIFOKAroH, HHCYJINH, YHIOP(GUHBI ¥ YHKEPATUHBI, aAPEHOKOPTHKOTPOITHBIH
TOPMOH, TUPEOTPOIINH, COMAaTPOIHBIN TOPMOH). MeXaHU3M IEeHCTBHSI IENTHIHBIX TOPMOHOB.
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CrepouiHbie TOPMOHBI: CTPOEHHUE, CBOIMCTBA U (DyHKIIMOHANIbHAS aKTUBHOCTh KOPTUKOCTE-
pOHAa, TECTOCTEPOHA, ACTpaaroia. MexaHu3m IEeUCTBUS CTEPOUIHBIX TOPMOHOB. Posib LuKInye-
ckoro AM®.

[Tpoune TOPMOHBI: aapEeHAINH, THPOKCHH, ayKCHUHBI, THO0epEITMHBI, TPOCTarIaHANHbL. VX
CTpPOEHHE U MEXaHU3M JIeUCTBUA. DHAeMuueckuii 300. [Ipocrarnannnbl, UX CTpOEHHUE, Pa3HO00-
pasue u GyHKIUH.

[TpuMeHeHre TOPMOHOB B CENTbCKOM XO341CTBE U MEIUIIUHE.

Pa3znen 2 BUODHEPTETUKA U METABOJIN3M

Tema 2.1 O0mue noHsitue 00 0OMeHe BelleCTB U YHEPrUM B opranusme. Makpo3pru-
yeckue coeqnHeHnsi. COBpEMEHHBIE IIPEJICTABICHMSI O CYIIHOCTH KU3HU. XapaKTEPUCTHKA CYIll-
HOCTH XKM3HEHHBIX SBJICHUH C TO3UIIUH MOJIEKYJISIPHON OMOJIOrUH, KBAaHTOBOW OMOXUMUH, KHOep-
HETHUKH, TEPMOJAMHAMUKY, TEHETUKU | T.I. JKHU3Hb Kak Ouosiorndeckas Gpopma JABIKEHHS MaTe-
pun. Kputuka naeanucTiueckux 1 MEXaHUYECKUX IPEICTaBICHUN O CYIIIHOCTH JKU3HU.

OOMEH BEIIECTB M SHEPTUU — HEOTHEMIJIEMOE CBOWCTBO BCETO )KUBOTO. OOMEH BEIIECTB KaK
3aKOHOMEPHBII, CAaMOCOBEPILAIOLIUICS MPOIeCcC MTPEBPALICHHS] MATEPUH B KUBBIX Tenax. AHA00-
13M U Katabonu3M. MacmtaOel oOMeHa BeriecTB Ha 3emJie. bruocdepa u ee reoxumudeckast podib.
Pa6oter B.1. Bepuazackoro. [IpomexxyTounbiii 0OMEH BEIIECTB.

OHepreruka ooMmeHa BeuiecTB. [loHsTre 00 ypoBHE CBOOOIHON 3HEPTUU B OPraHUUYECKOM
COEIMHEHUH U €T0 U3MEHEHUH B Ipoliecce MpeodpazoBaHus BellecTB. Makpo3pruueckue coeu-
HEHUS U MaKpO3prUuecKue CBs3U. Paznuune B MOHATHUIX «IHEPTHs CBA3M» U «MAKpOIPIruyecKas
CBs3b». BaxkHeillue nmpencTaBuTeNn MakpodpruueckuX COeIUHEHUI: ToK030-1-hocdar, ypu-
muHardocdoroKo3a, caxapos3a, aleTHIKOdH3UM-A, kpeatuadocdar, anenozuaTpudochopHas
kuciora (AT®D), ¢ocdornonnupoBuHOrpagHas Kuciora, 1,3-audochdorauiepuHoBas KUCIOTA.
Oco0as poab atoMoB P u S B 00pa3oBannn Makpospruueckux cBsazeil. Poiab AT® B sHepreruue-
ckoM oomeHe. AT® kak akKyMyJIsITOp, TpaHc(hopMaTop U MPOBOJAHUK SHEPTUU B IpoIiecce ee 3a-
IacaHus U pacxoJloBaHUs B opranusme. l[pyuHnunuanbHoe OTaMune S3HEPreTUKY XUMUYECKHUX pe-
aKLU{ B )KUBOM MPHUPOJIE OT TAKOBOW B HEXKUBOU. TpaHchopMalins SHEPTUU B )KUBBIX OOBEKTaX.
OO01re TpUHLKITBI OPraHU3aluU CTPYKTYp, OTBETCTBEHHBIX 32 TPaHC(HOPMALIUIO SHEPTUH.

Tema 2.2 buonoruyeckoe okuciaenue. OnpeneneHre MOHATUS «OHOIOTHYECKOE OKHCIIe-
Huey. Victopust pa3BUTHS NPECTABICHUN 0 MEXaHU3Me OMOJIOIrMYECKOT0 OKUCIIEHUS: TEOPUS aK-
tuBupoBanus kuciopona K. llenbaiina; nepekucnas teopust A.H. baxa; koHIenus apIxaTeb-
HbIX XpoMoreHoB B.W. [lannaauna u X. Bunanza; BeieIeHHE U XapaKTepUCTUKA pa3HOOOpa3HbIX
JIeTUAPOreHa3; oOHapyKeHHue HUTOXpoMOB U ruToxpoMokcunassl (. Keitnmun u O. BapOypr) u
IIPU3HAHKWE IUTOXPOMHOM CUCTEMBI IOMUHUPYIOIIEH TEPMUHAIIBHOM JABIXaTEIIBHOW CUCTEMBI; OT-
KpBITHE SIBICHUS OKUCITUTENbHOTO dochopunupoBanus (B.A. DHrensrapar).

Knaccudukanus npoueccoB OMOJOTHYECKOro OKHUCIEHHA. [[Ba Tuma okcuIopenykTa3 B
KJIETKe: a) 00ecneunBaroLINX JeTUApUpOBaHIe CyOCTPaTOB U Ilepejauyy aTOMOB BOJIOPO/Ia U AJIEK-
TPOHOB Ha KHUCIIOPOJ U JIPYTUe aKIENTOpbl; 0) KaTaIU3UPYIOLUMX PEAKIIMH HEMOCPEICTBEHHOIO
BKJIIOYEHHUS B CyOCTpAT KUCIOPO/1a (OKCUTE€Ha3bl U THAPOKCHUIIA3bI).

XapakTepHucTuKa BaXKHEHIINX OKCUAOPENYKTa3 EPBOTr0 THUIA: MEIbCOAEPKAIIMX OKCHIA3
(ackopbarokcuiasa, ypeasza, IUTOXpOMOKCHAA3a); GuaBonporen1oB (okcuaasa L-amuHokucor,
JIMIOWIIIETUAPOreHasa, ruKkonarokeuaasa); HA -u HAJID™ -nporenaoB; xKene30coaepKamx
NEPEHOCUYUKOB 3JIEKTPOHOB (HETEMHHOBOW MPHUPOJIBI - GEPPOJOKCUHBI U TEMHUHOBOM MPUPOIBI —
[IUTOXPOMBI). AHCaMOJIM OKCUIOPEIYKTA3.

ConpsixeHrne OMOIOrHYecKoro okucieHus ¢ ¢pochopunupoanuem. OkuciaurenbHoe (oc-
dbopupoBaHue Ha ypOBHE cyOcTpara (B mporieccax MIMKOIN3a U OpOKEeHHs) M Ha YPOBHE DJICK-
TPOHOTPAHCHOPTHOM 1enu. JlpixarenbHas Lenb (EPMEHTOB, OCYILECTBIISIONIMX COIpPSDKEHUE
okucienus ¢ (pocopunuponanuem. lllkana penokc-moTeHINAIOB KOMIIOHEHTOB 3JEKTPOHO-
TpaHCHOPTHOH 1enu. OCOOEHHOCTH CTPOCHUS JAbIXaTeNbHOU 1IETIH Yy 9YKapHOTOB U MPOKApUOTOB.
Nurnbutopsl pepMeHTOB apIxaTenbHON 1ienu. Jlokanu3amnus okucauTenpHoro Gocdopummupoa-
HUS B KJIeTKe. MHUTOXOHIPUHU, UX CTPYKTypa U (PYHKIIMU; CTPOCHHE MHUTOXOHAPUATHHONW MEM-
OpaHbl; CTPYKTypa 3J€MEHTApHBIX YacTUll. [ MImoTe3bl 0 MEXaHU3ME CONPSKEHUS OKUCIICHUS C
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dbochopunupoBanueM: xumuueckas (. Jlunmann), konpopmanuonnas (I1.[1. boiiep) u xemunoc-
motuueckas (I1. Murtyenn, B.I1. CkynadeB). Pons MeMOpaHHOTO moTeHIMana. Perynsamus okuc-
JUTENBbHOTO (GOoCPOPMINPOBAHUS B MUTOXOHIpUsIX. Pazobiienue okucinenus u ¢pochopunnpona-
HUSL.

Tema 2.3 Boanwblii 1 MuHepaJbHbIi 00MeH. [ToHsTHE 0 TOMeocTasze. BonHbli 6anmaHc op-
raHu3MoB. PoJib ouek, JIETKUX, KOXKH, MUIIEBAPUTEIbHON CUCTEMbI U YHJIOKPUHHBIX KeJe3 B BOJ-
HOM oOMmeHe. [lonoxkuTenbHbIil U oTpuIaTeNbHbIN 3 ()EeKT ruapaTaii HIOHOB HA CTEIIEHb CTPYK-
TypUpPOBaHUS BOJBI. Perysius BoJHOTO 0OMEHa.

Ponp munepanbHbIX BemiecTB B nuTaHUHU. COOTHOIIEHUE MEXIY OTIACIbHBIMU XUMHUYE-
CKUMHU 37eMeHTaMu. DYHKIIUU MaKpo-, MUKPO- U YJIbTPA’JIEMEHTOB B OpraHu3Me. Y4acTHe MHU-
HEPAJIbHBIX BELIECTB B ()OPMUPOBAHUU TPETUYHON U YETBEPTUYHOU CTPYKTYphl OHOMOIUMEDPOB.
®depMeHTHI-MeTauTonpoTen ibl. CTaHOBIIeHHE (HEPMEHTOB-MYJILTUMEPOB B MPHUCYTCTBUU MOHOB
Mg?*, Mn?*, Zn?" u Ca?*. VioHHBI METAIIOB ¥ BOSHUKHOBEHHE (DePMEHT-CyOCTPATHBIX KOMIIIEKCOB.
MunepasibHbIe COSJTUHEHUSI 1 OOMEH HYKJIEMHOBBIX KUCIIOT, OCJIKOB, YIJIEBOIOB M TUMHI0B. O0-
MEH MHHEPAIbHBIX BEIIECTB U €0 PETYJISIIHSL.

Tema 2.4 O0men yriesoaos. CojepkaHue yrieBoJ0B B Pa3IMUHbIX IPOIYKTaX MUTAHUS.
['unponu3 yriaeBonoB B xenyaouHo-kumednoM Tpakre (JKKT). Ilytu pacnaga nonucaxapuaos u
OJIUTOCAXapUI0B: -, 3- U y-aMuIIa3bl, aMiI0-1,6- Toko3uaasa, nesuioasa, XuTHHA3a, THATYypO-
HuAa3a u ap. ['muko3uaasel. @ochopoian3 CloXKHBIX yriaeBooB: ¢ocopuiia3bl, UX CTPOCHHUE U
MeXaHU3M JIeHCcTBHs. AKTHBUpOBaHue Gochoprinas mpu ygactun nukimmdeckoro AM®. Merabo-
JIU3M MOHocaxapunoB. Ponp peakuuu gochopunupoBanrs B aKTUBHPOBAHHUH MOHOCaXapHJIOB.
N3omepassl pochopHbIX 3hupoB MOHOCAXapHuI0B 1 HyKIeo3uapocharcaxapoB. OOMEH TITHOK030-
6-dbocdaTa (IMXOTOMUYECKHI U alIOTOMUYECKUN IMyTH, UX COOTHOIIEHUE B opranu3me). OoMeH
nupoBuHorpaanoi kucnotsl (I1BK). ['mukonus u rmukorenonus. XuMu3m COUPTOBOTO OPOKEHUS.
OxkucnutenpbHOe AeKapOOKCHIMPOBAHUE MPU MOCPEICTBE MYJIbTHIH3UMHOTO Komruiekca. [{uki
TPUKapOOHOBBIX KHCIIOT U AUKAPOOHOBBIX KHCJIOT. POJIb aKTHBHON YKCYCHOM KHCIIOTBI. DHEpre-
TU4Yeckuil 3QQeKT pacnaga yrieBOJOB: COIMOCTaBICHHE OpOKEHHsI, TJIMKOJIN3a U JIbIXaHUS IO
3TOMY MOKAa3aTelo.

buocunTes yrneBogoB. MexaHn3M NepBUYHOTO OMOCUHTE3a YIJIEBOIOB B Mpoliecce (HoTo-
CUHTe3a U XxeMocuHTe3a. Ero sHeprernueckoe odecneuenre. Poiib BOCCTaHOBIEHHOIO HUKOTHHA-
muganenunauaykineoruapocdara (HAJIDH). Pubynoszo -1,5-mudocdar kak akuentop okcuuaa
yriepona (IV) u ucrounnk 3-pocdornunepruHoBor KUCIOTH. VHBIE MyTH aKIeNTUPOBAHHS OK-
cuna yrinepona (IV) mpu mepBuyHOM OHOCHMHTE3€ OpraHMueckoro BemiectBa ((ochoeHon-mu-
pyBatHbiii u ami-KoA-kapOokcunaszaeiid). Cxema mnpeBpaiieHus 3-(hochoriniepuHoBON Kuc-
J0THI BO PpyKT030-6-Pochar. OcobeHHOCTH OMOCHHTE3a MPOCTHIX YIJIEBOAOB y TeTepoTPOdOB.
[IpoGiemMa acCMMETPUYECKOTO0 CHUHTE3a B JKMBOM MPUPOJE, €€ METOA0JIOrHYecKOe 3HaueHHUE.
TpaHCTIMKO3UIMPOBAHUE U €TO POJIb B OMOCHHTE3€ OJIMro- U monucaxapuaoB. ComnpspkeHue 00-
pa3oBaHus TJIMKO3UIHBIX CBS3€M B MOJIEKYJIaX OJUIO- M MOJUCaXapHua0B C paclajoM CBs3ed B
JIOHOpAX TITUKO3WIBHBIX OCTATKOB.

Ocobas ponb HykiIeo3uaaudocdarcaxapoB B TIIMKOZUITPAHCPEPAZHBIX PEAKIHIX, 0Oecte-
YeHHe crenu(ruueckoro OMOCHHTE3a OJUTO-U MONKUCAXapuI0B pH uX nocpenctse. CUHTE3 pasz-
BETBJICHHBIX MOJIEKYJ MOJIMCAXapUA0B (O-TJIFOKaHBETBALIAs MIMKO3WITpaHcdepaza 1 MeXaHU3M
ee nevictBus). Ponp nmomuuzonpenosndocharcaxapoB B OMOCHHTE3€ MOTUCAXAPUIOB U TIUKOIIPO-
TEUJI0B

Tema 2.5 O0meH aunuaoB. XapaKTepUCTHKA MTPOAYKTOB MATAHHS 110 COACPKAHUIO JIUTTH-
noB. [lepeBapuBanue munuaos B JKKT. 'maponus ux npu yyactuu aunasbl U anuscTepasbl. Pery-
JALMS aKTUBHOCTH JIMMA3bl IpU ydacTuu H-AMO®. Pob Ken4u B SMyJIbIrMPOBAHUH KHUPOB U BCa-
ceiBannu BXKK. CuHTE3 COOCTBEHHOTO XKMpa B CTeHKax KuiedyHuka. OOMeH riauiepuHa. o- -
okucinenne BXXK mexanusm, nokanusanus B KJI€TKE U COOTHOIIEHUE B )KUBOTHOM U PaCTHTENb-
HOM 1apctBe. O0meH anetmn-KoA. I'muokcunosiit k. Mexanusm 6uocunTe3a BXKK: mano-
HUI-KOA Kak akienTop anuibHbIX 0cTaTKoB. CTpoeHue n MexaHu3M aeicTBus cuaTerassl BXKK.
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Jloxammzammst 6mocunte3a BXKK B kimerke. Mexanu3aM OMOCHMHTE3a TPUTIIMIICPUIOB, POJIb AllH-
arpancdepas (MOHO-U AUTIMIEPUATPAHCAIIIIA3) B 3TOM mpouecce. Docdaruanpie KUCIOTH -
IPOMEKYTOUHBIE IPOLYKThI B OMOCHHTE3€ TPUIIIULIEPUIOB.

O60men creponnoB. ['maponu3 ux npu ydacTuu (EepMEeHTOB. Peakiuu BOCCTAHOBJICHUS H
OKHCIICHUsI CTeposioB B opranusme. OOpa3oBaHHE CTEPOUIOB (XOJIEBbIE KUCIOTBI, CTEPOUIHBIE
TOPMOHBI U JIp.)

ITytu pacnama ¢ocdaTuaos B opranuzme. Xapakrepuctuka ¢pocdonumnasz A, B, C u JI. O6-
MeH XOJInHAa. MexaHusM OuocuHTe3a (ochaTuaoB, posib MUTUAMHPOCHOXOIHMHA B ITOM IPO-
ecce.

OOMEH BOCKOB U TVIMKOJIUIIH/IOB.

OHepreTuyeckuil 3pHEeKT OKUCICHUS TPUTIULEPUIOB U APYTUX JIUITUIOB.

Tema 2.6 O0men 6es1koB. 3HaueHue OeKoBoro ooMeHa. A3otuctsiii 6ananc. Coaepkanue
0enKoB B poaykrax nutanus. [lonnonennsle 6enxu. Hopma Genka B muTaHuu.

[Tytu pacmana 6enkoB B JKKT u B kitetke. 'maponus 6enkoB. XapakTepucTiuka GEepMEHTOB,
o0ecrneunBaroIuX OCYLIECTBICHUE MMIPOIN3a OEIKOB O MEeNTHI0B U aMUHOKHUCIOT. CeneKTHB-
HBIM XapakTep AEHCTBUS NMENTUANENTUIOTUAPOIIA3 (TPUIICHHA, XUMOTPUIICHHA, TIEIICUHA U JIp.).
O0BeM U ckopocTh OOHOBJIEHUS OEIIKOB pa3IMYHbIX TKaHEH U OPraHoB.

MeTtabonu3M aMHUHOKUCIOT. AKTHBHBIM TEPEHOC aMHHOKHCIIOT 4Yepe3 KJIETOYHBIE MEM-
OpaHbl NpH MOCPENCTBE O-TiIyTamMuaTpaHcdepaspl. [IpeobpazoBaHne aMMHOKUCIOT MO aMUHO-
rpymnie, KapOOKCHIIBHOM TpyTIIe U paguKkary. MexaHi3M COOTBETCTBYIOIIMX PEAKIIMIA U XapaKTe-
pucTUKa (PepMEHTOB, B HUX ydyacTByOUMX. OOMEH aMUHOKHCIOT KaK HCTOYHUK BOSHUKHOBEHMS
OMOJOTNYECKH aKTUBHBIX COEIMHEHUN (OMOr€HHbIX aMMHOB, KO(EPMEHTOB, POCTOBBIX BEILECTB,
BUTAMHMHOB, HEKOTOPBIX TOPMOHOB U T.I.). MeTaO0Iu3M HEKOTOPBIX MHIUBUAYAIbHBIX aMHUHO-
KucioT. IlyTu cBs3bIBaHMS aMMHaKa B opranu3mMe. Mexanu3m OMOCHHTE3a MOYEBUHBI (OPHUTH-
HOBBIH 1uKIT). Posib acnaparvsa u riryTaMMHa B CBSI3bIBaHMM aMMuaka. IlyTu HoBooOpa3oBaHUs
AMUHOKHCJIOT B MPUPOJIE U UX COOTHOILEHHUE y PA3IMUHBIX KJIaCCOB OpraHu3MoB. [lepBuunbie u
BTOPUYHBIE AMUHOKUCIOTHI. 3aMEHHMBbIE, I10JIy3aMEHHMbIE U HE3aMEHUMbIE aMHHOKHUCIIOTHI.
[Tpon3BOJACTBO CHHTETUYECKMX aMHUHOKUCIOT. IIpobieMbl HMCKYCCTBEHHOH (CHMHTETHYECKOMN)
HUILH.

OOMmeH ci10xkHBIX 0enKoB. XpoMonpoTeuabl. Pacnas 3K30reHHOro 1 3H10T€HHOTO IeMOTJI0-
6uHa. CuHTE3 reMorjaooHHa.

O6meH HykJeonporen10B. [lyTH pacnaga HyKJI€MHOBBIX KUCIIOT 10 CBOOOJAHBIX HYKJICOTH-
noB. dochoanacTepasbl U UX yUacTHE B JECTPYKINU HYKIEUHOBBIX KUCIOT. THUITBI HyKJI€a3 1o ux
OTHOUICHUIO K BTOPUYHON U TPETUYHOU CTPYKTypaM cyOcTpara. MexaHu3Mbl JeHCTBUS pUOOHY-
KJIea3bl MOKeNTy1I0uHON kene3bl. CelneKTUBHBIN XapakTep AecTBUs dHA0pUOOHYyKIea3. OOMeH
Hykieozugodocdaros. [lytn ux nectpykunu. MexaHu3M peakiiu pacrnajia: ypuHOBBIX OCHOBA-
HUH 10 MOYEBOM KUCIIOTBI, AJUIOHTONHA, aJNIOHTOMHOBOW KUCIIOTBI, INIMOKCUJIEBON KUCIIOTBI U MO-
yeBUHBI. KOHEUHbIE IPOAYKTHI pacnaja MypUHOBBIX U MUPUMUIMHOBBIX OCHOBAHUN y IpeJCTa-
BUTEJIEH Pa3IMYHBIX KJIACCOB KUBOTHBIX.

buocunTes Hyki1€03U /-, HYKICO3U U~ U HyKIeo3uaTpudocdaror. OdpazoBaHue NUPUMHU-
nuHoBoro nukia u3 NHs, CO2 u acnaparnHOBOM KMCIIOTHI B ipucyTcTBUM AT® nipu yyactuu co-
OTBETCTBYIOLIUX (pepMeHTOB. LMK peakiuii o OMOCMHTE3y MypPUHOBOTO KOJIblIa U3 INIyTaMHHA,
IIIMIUHA, popmuara, okcuna yriaepona (IV) u acnaparnHoBol KUCIIOTHI CONPSIKEHHO € paciajoM
ATO® nipu KaTaTUTHYECKOM BO3/IEHCTBUU PepMeHTOB. Y puauH-5-moHopocdat (Y AD) u uno3un-
5-monodocdar (MMP) kak nepBUUHbIE TPOIYKTHl OMOCHHTE3a MUPUMHUANHOBBIX U ITyPUHOBBIX
HYKJIETHU]IOB.

YM® kak ucXomaHbld poayKT At 6uocuntesa YD, YVTO, M, D, [ITD, 0 TTO.
Mexanusm npespaiienuiit UM® 8 AM®, AJIO, ATD, 0 ATO, TM®, I'TD u 0 ' TD; perynsauus
COOTHOILIEHUS HYKJIEO3U - U JIe30KCUpHOyHOKIeo3uaTpudocdaTon B kieTke. buocunres mukim-
geckoro AM® u3 AT® nipu nocpecTse aJleHUIaTIMKIA3BI.
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Tema 2.7 B3aumocBsizb 00MeHa 0€JIKOB, HYKJIEHHOBBIX KUCJIOT, YIJIEBOJA0B H JIMIIHI0B.
OO111e OJI0XKEHHS O B3aUMOCBSI3H BEIIECTB B opranu3Me. COOTHOILIEHHE TIEPBUYHOTO M BTOPUY-
HOTO OMOCHHTE3a y aBTOTPO(HBIX OpraHn3MoB. LleHTpanbHas posb 3-GochorimiepuHoBOl Kuc-
70Tl B3auMOCBsI3b IPEBpAIICHHSI BEIIECTB Y TETEPOTPOPHBIX OPTaHU3MOB.

B3anMocBsi3p 00MEHa HYKIIEMHOBBIX KUCJIOT U 0eNTKOB. [IepBHYHOCTS BO3HUKHOBEHHUS OeI-
KOB U BTOPHUYHOCTH IMOABJIICHUSA HYKJIICHMHOBBIX KHUCJIOT B IMPOLECCEC PA3BUTHUA JKUBOU MaTCpHHu.
KonkpeTHble pOpPMBI B3aUMOCBSI3U OOMEHA OCITKOB M HYKJIEHHOBBIX KUCIIOT.

B3anmocBs3p 00MeHa HYKJICHHOBBIX KHCIOT M yIiaeBoAoB. Poib 5-pochopudynozo-1-mu-
podocdara B OMOCHHTE3E MyPHUHOBBIX M MUPUMHUINHOBBIX HYKICOTHAOB. CONpPSOKEHHE OKHCIIe-
HUS YIJIEBOJOB U OMocuHTe3a Hykieosuarpudocdaros. Hykneosuaaudocdarcaxapa kak kodep-
MEHTBI U CyOCTpaThl B OMOCHHTE3€E CIIOKHBIX YTIIEBOJIOB.

B3aumocBs3p 00MeHa HYKJIEHHOBBIX KUCIOT U JUMUI0B. ComnpsikeHHOCTh (Gochopunupo-
Banus AJI® ¢ okucnennem BXKK. Hykneosnmnudocharxonnn kak eHTpaTbHBIA METAOOTUT MPH
ouocunTe3e hocdhaTuios.

B3anmMocss3b 6enkoBoro u yrieBoanoro oomena. Posp I1BK B ocymiecTBieHnu nepexosa
OT YTJIeBOJIOB K Oenkam u o0patHo. MHbIe hopMBI CBSA3M OETKOBOTO U YIIIEBOJHOIO OOMEHA.

B3anMocBsi3p 0OMeHa 0esTkoB 1 TMHI0B. CHHTE3 aMUHOKHCIIOT 33 CUET IIPEBPAILCHHS alle-
TuI-KOA B IIIMOKCHIIEBOM LIUKJIE TPUKAPOOHOBBIX U JUKAPOOHOBBIX KUCIIOT.

B3anMocBs3p 0OMEHa YTIIEBOJIOB W JIMIIUIOB; poiib aneTui-KoA B atom mpouecce. OOMeH
BEIIIECTB KaK eIMHOE IIeJI0e.

Pa3zaen 3 OCHOBBI MOJIEKYJIIPHOM BUOJIOTUA
Tema 3.1 CTpyKTYypa reHomMa Mpo- U IyKapuoT. XpOMOCOMBI — OCHOBHBIC
CTPYKTYpHBIE U ()YHKITHOHAIbHBIC KOMIIOHEHTHI siipa. COCTaB M CTPYKTypa XpoMaTHHa.
XUMHUYECKas OpraHu3alus: HyKJICHHOBBIE KUCIOTHI U 0enku. IcTopust OTKPHITHS U U3Y-
YEHHs HyKJIIEMHOBBIX KUCIOT. Jloka3arenbcTBa renernyeckoit ponu JHK. Meronsl ee
AKCTPAKITUHU U3 OMOJIOTHYECKOI0 MaTepralia U CIiocoObl JePOTCHHU3AIINH.

JIHK — HocuTens HacleacTBeHHOW MHGOpMAIUU U M3MEeHIMBOCTH. COBpEeMEHHBIE
MIpEACTaBJICHUS O CTPYKType reHa. YTo Takoe reH ¢ reHeTUUeCKOM, OMOXMMUYECKON U MO-
JEKYJSIpHOM TOoYeK 3peHud. LleHTpanpHas gorMa MOJIEKYJISIPHONW OHOJOTHH. DBOJIOIUS
MOHSITHS OAWH T'eH — ouH QepMeHT. [Ipobiema renernyeckoro koaa. OCHOBHBIE ITAIIbI
ero uzyuenus. OOume cBOMCTBa reHeTnuueckoro koga. I'mnoresa kayanusi. PHK-amuno-
KUCJIOTHEIN KOJI.

[TepBuunas crpykrypa JJHK. [TonumypuHoBbIe 1 MOTUMTUPUMHUIUHOBBIE (parMeHTHI
B MoJiekynax JIHK u ux cOmouennocts. Paboter A.H. benosepckoro. CekBeHUpOBaHUE
JIHK.

Crpyktypa renomoB npokapuot. JJHK u PHK conepskamue Bupycor u ¢aru. Ctpo-
eHne HykieoTuna. KaprupoBanue xpomocom Oakrepuit u daros. [1nazmuael. Ctpoenue
BUPYCOB M UX Kiaccudukaius. [[poHUKHOBEHHE BUPYCOB B KIIETKY.

CtpyKTypa 3yKapuOTHYECKUX T'€HOB. Y HUKaJbHbIC TeHbI. [loBTOpsAIONIIECS TeHbI U
ux Ouosiormdeckas pojb. YMEPEHHO MOBTOPSIONIMECS MOCIeN0BaTENbHOCTH. CaTenT-
Has [IHK. ITanuanpomsl. IIpepeiBrcTOE CTpOCHUE T€HOB. 3HAYEHUE UX B IBOJIIOLUU.

[ToaBr>XHBIE TEHETUYECKHE AJIEMEHTHI TEHOMAa MTPOKAPUOT U DYKAPUOT U IBOJIOIUSA
reHoMOB. bakTepuanbhbie mia3Muabl, |S-371eMeHThI, TPaHCTIO30HBI OAKTEpUl U KOHIICTI-
st «orouctrueckort [IHK». O6pazoBanue konHTErpaToB. MexaHU3M MepeMENICHHUS MO-
OWJIBHBIX AJIEMEHTOB OakTepuil. DJIEeMEHThl T€HOMA 3YKapHOT, MPEICTABIISIONINE COOOM
MpOIyKT oOpaTHOM TpaHckpumuu kietouHsix PHK (perpomo3ons! u nceBgorens). I1o-
JIBIDKHBIC AJIEMEHTHI C JUTMHHBIMU KOHIEBBIMU MOBTOpPaMU (peTpoTpaHCcio30HbI). Moiie-
KYJIIDHBIE OCHOBBI MYTallM M KaHIEpOreHe3a. MexaHu3Mbl MHIAYKIUHU OIYyXOJIEBOU
TpaHchopMalliy KJIETKU. ATIONTO3 — MporpaMMupyemasi KIIeTouHasi THOEIb.

I'omeosucHsble renbl. Hesanepusie renomsl. [JHK MuUTOXOHIpUIA 1 XJTOPOIIIACTOB.
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Bropuunas crpykrypa JHK. IlpaBuna 3. Yapradda. Moaens nBoliHOHN crimpaiu
JHK JIx. Yorcona u ®@. Kpuka. [TpuHUMI KOMIIZIEMEHTAPHOCTUA ITyPUHOBBIX U MUPUMHU-
nrHOBBIX ocHoBaHuM cTpykrype JHK. ITpupoaa cun, yaepxupatomux monexkyny JJHK B
oucnupanbHoM coctossHuu. [lomumopdusm asoitnoi cnmpanu JHK.

Ousuko-xumuueckue cporicrea JIHK. MounekynsipHas macca, BSI3KOCTb, OITHYE-
CKHE CBOMCTBa, THIIOXPOMHBIN 3 deKT, ynpyrocTs. JleHaTypaius WM MiaBieHHe MoJie-
kyn JIHK. IInaByyas ninotHocTh. MeTon peacconmranuy B U3y4EHUH T€HOMa DYKapHuoT.

Tpernunas crpykrypa JIHK Oaktepuii u Bupycos. CBepxcnupanuzanus. TpeTny-
Has ctpykrypa JJHK u oco6eHHOCTH OpraHu3aii XpoMaTiHa B 3YKapUOTHUYECKUX KIIET-
kax. ['uctonsl n HeructoHoBbie Oenku. Hykmecombl. Opranu3zaius HyKI€OCOMHBIX (Puo-
pwt. KonaeHcanus xpomMaTHHA U €ro IOMEHHas opranu3anusa. MeradasHble XpOMOCOMBI.

CtpyKTypa akTUBHOTO XpoMmaTHHa. [IoHsTHE O reTepo- U 3yXpoMaTHHE.

PubGonyknennossie kucnotsl, ux knaccupukanus (TPHK, pPHK, nPHK, sPHK, BPHK). CpaBuu-
TenbHas Xxapakrepuctuka BunoB PHK no MonekynspHoi Macce, HyKJI€0TaAHOMY COCTaBY, JOKAIU3aluN U
¢yaxmsiv. TPHK, meTonsr ux Beimenenus u ¢paxmuonnposanus. Mzoakuenropasie TPHK. MunopHBIE
ocaoBanus TPHK u ux 3nauenue. [lepsuanas ctpykrypa TPHK, pabotsr A.A. baeBa. Bropuunas cTpyk-
typa TPHK (Moniens «KkieBepHbIii TUCT»); HyHKIMOHANBHOE 3HaUeHHe HEKOTOPbIX yuacTkoB TPHK, BbIsiB-
JIEHHOE METOJIOM «XHpyprun Monekym» (B. A. Durensrapn, A.A. bae). Tpernunas crpykrypa TPHK 1o
JaHHBIM PEHTI€HOCTPYKTYPHOIO aHaJIM3a KpucTalundeckux npemnaparos, pPHK, ee coneprkanue u noka-
nu3anus B kietke. Bugsl pPHK (23-28S, 16-18S u 5S) u ux ¢ynkuuu. [lepBuunas crpykrypa 5S pPHK u
16S pPHK. 3akoHoMepHOCTH MepBUYHOM CTPYKTYpPbI BEICOKOMOJNeKYy sipHbIX pPHK; BTOpHYHas u tpetnu-
Has ux cTpykTypsl (pudocombl A.C. Crimpuna). uPHK, ucropus ee oxportus (A.H. benozepckuit u A.C.
Crnupun). XapakTepHble 0COOCHHOCTH (MoJeKysapHas Macca, JJHK-nmono6ue, ObicTpas 0OMEHHBaEMOCTD)
oaxrepuanpaoii ”PHK. CeoiicrBa uPHK Briciinx opranusmos. uPHK kak marpura jyist crierupuieckoro
omocunTe3a OenkoB. Anepras PHK, monexymsapHas mMacca, mokanusanus B sifpe. BupycHsie u ¢parosbie
PHK, ycniexu B nccnenoBanuu ux cTpykTypbl 1 @yHKun. Hoseiii kitacc PHK, perynupyromux akTHBHOCTE
(bepMeHTOB.

Tema 3.2 Mousiexysipubie MeXaHH3MbI epeladn HACIeACTBeHHOoi HH(opManuu

[TepeHoc BemecTBa, sHEpruu U HHGopMalu. Buabl nepenaun reHeTHUeckoi HHPpoManuu (periu-
Kalusi, TPAHCKPUIILIMSA U TPAHCIIALUS) U UX MATPUUHBIA MEXaHU3M.

buocunTes HyknenHoBbIX kuciotT (permmukarus JIHK). KoncepBaTHBHBIN 1 TOTYKOHCEPBAaTHBHBIN
mexaHu3M permukanui JJHK (paboter M. Meszenbcona u Crainst). KommemeHnTapHbiii MexaHu3M, obecrie-
YeHre creU(pUIHOCTH BOCIIPOHU3BEICHHS IEPBUYHON CTPYKTYphI ipu Ouocunrese JJHK.

JHK-nonumepasbl u ux ¢yHknmun. OCHOBHBIE TPUHIMITE perviukarmu. Uanmmanus neneit JJHK.
Pacnneranue apoitnoit cnupanu JJHK B xone pemnukauuu. benku, npuHuMaroniye yqyacTie B UHULUALUU.
Ponps mpaiimMepa. Dtam snmoHranuu U npepbiBUCTHIA (denmHouHbIH) cuHTe3 JJHK, dparmentsr Okazaku.
JHK-nurasel. Permucoma. ITloBpexaenus u penapanus [JHK. MetunupoBanue u pectpukuus. Periika-
uus paznuusbix JHK u e€ perymsus. Tenomepusie nociaenosarensHoct JJHK.

IToBpexnenus u penapanus JJHK.

BuocunTes pubonykinenHoBeIX KuciotT (TpaHckpunims). Ctpoenne n ¢ynkouun PHK-nommme-
pasbl. Pone mpoMoTOpHBIX ydacTKOB omnepoHa. Lluki tpanckpunuun (casspiBanue ¢ JAHK, unannumanus
nenu PHK, snonranus, repmunanus).

CrpyKTypa TPaHCKPUIITOHOB M PETYJISILMS TPAHCKPHUIILUK Y PO- U 3yKapHuoT. IIpoueccunr nep-
BUYHBIX TPAHCKPHIITOB. Paznuumne npoueccHHra NpoKapuoT U 3yKapHoT. [loauuucTpoHHBI MeXaHU3M
ouocunte3a PHK. Mudopmocomsr (padotel A.C. Criupuna) u unpopmomeps! (padotsr I'.I1. T'eopruesa)
Kak mepBUYHbIE (JOPMBI CymiecTBOBaHUS HOBooOpa3oBaHHEIX PHK. Crumaiicuar u ero Buapl. PHO0O3UMEL.
OOpatHas TPaHCKPHIILHSL.

buocunres Oenka B kieTke. MaTpu4HbIN 1 HEMATPUYIHBIN MEXaHU3MBI U UX cooTHomeHue. CTpo-
eHue 1 PyHKIuu pubocoM. AMUHOAIMIIBHBIN U IETTTUAMIBHBINA EHTPBI. AKTHBAIINS aMUHOKHUCIIOT U CBS-
3pIBaHue HUX ¢ omnpeneneHHeiMH TPHK. Xapaktepucruka amunoammn TPHK-cunTeTras: monexynspHas
Macca, Ceuu(pUIHOCTD, JJAOWIBHOCTh, YACIO 000POTOB, JOKAIU3ALUs B KIETKE, aJUIOCTEpUYECKas pery-
ssist aktuBHOCTH pu nocpeactse TPHK. Amunoanun-tPHK, ux ctpykrypa, cBoiicTBa u ¢yHkiuu. be-
koBble (PAaKTOpBHI OMOCHHTe3a Oenka. DTanm MHUIMAIMKA U 00pa3oBaHUE TpaHCIUpYIomeld pudo-
COMBI.
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Oramnbl 3noHTanmu. [loctymnenune amunoanmi-TPHK B pubocomy. Komon - anTHKOM0HO-
BOe B3auMozeicTeue. Peakuus tpancnentuauposanus. Tpancinokanus. [lepensrukeHne maTpuiisl
npu TpaHnciaokauuu. TepmuHanus. KomoHsl TepMUHAIM U MTOCIEA0BATEILHOCTh cOObITHI. [TocT-
TPaHCIIALMOHHBIE U3MEHEHHS (CBOpAaYMBaHUE, KOMIIAPTMEHTAIN3AIUSA 1 MOAU(UKaLKs OEIKOB).
Cunres kosutareHa. benkoBast umxenepusi. BHekieTouHbli CHHTE3 O€IKOB.

[lepenaua HacneICTBEHHON MH(POPMALIUU y IPOKAPHOT. TPAaHCKPUIIHS M PEIUINKALIUS Te-
Hernueckoro marepuana. JIHK u PHK conepkamue BupycoB. PekoMOuHaIus y MUKpOOpTraHu3-
MoB. Tpancdopmarusi, TpaHCIYKIHS, KOHBIOTALUA M UX OCOOCHHOCTU. DTHCOMBI OaKTEePUH.

Tema 3.3 OcHOBHBIE MEXaHU3MbI KJI€TOYHOM caMOperyasiiuu. Y POoBHH PETYIISAINN JKU3-
HEHHBIX MPOIIECCOB B KUBOW MPHUPOJIE: METAOOINTHBIN, ONIEPOHHBIN, KIETOYHBIH, OpPraHU3MEH-
HBIN Y TONYJISIIUOHHBIN.

MeTaboaUTHBIN ypOBEHb PETYJIISIHU. Perynsinus pepMeHTaTUBHBIX MTPOIIECCOB 3 CUET U3-
MEHEHHS] aKTUBHOCTH (pepMEHTOB: Hecnenuduueckas (temneparypa, pH, nonHas cuna u 1.1.) 1
cnennduyeckas (M30CTepHUUECKas U aJUIOCTEpUUECKas), peryisinus oOMeHa cHHTe3a (epMEHTOB
(MHAYKIUS ¥ pETIpeccus).

Oneponnblii ypoBeHb peryisinuu. CtpoeHue orepona. Poiabs mpoMoTopa, orepatopa u reHa
perynaropa. JHxaHcepbl. MexaHu3M JeHCTBUS JIAKTO3HOTO onepoHa. KarabonuTtHas penpeccust
u posib TAM®. MexaHu3m AeHCTBHs TpUNITOGaHOBOTO oniepoHa. Attenyanus. [Ipuammn obpat-
HOM CBSI3U B PETYJISIIUN OOMEHA BEIECTB.

Knerounslii ypoBeHb peryisiuuu. [IpoHMIaeMoCcTh IMIa3MaTUYECKOW M KIETOYHOM MEM-
Opan. Tpancnopt MeTabOIUTOB B KJETKE. SAepHO-IIUTOMIa3MATUYECKUE OTHOIICHHUS B KIIETKE.
Perymsinus skcnpeccny reHOB IyTeM allbTEpHATUBHOIO CIuIaicuHra. TpaHc-cruraiicusr. Peryis-
LU [IPU TPAHCIALMY U IOCTTPAHCIALIMOHHOM YPOBHE.

banky HyKJIIEOTMIHBIX ITOCIIEIOBATEIBLHOCTEM, Iporpamma «I'eHoM yenoBeka». I'eHoMHas
nakTuiockonus. ['enetndecku nerepMmuHupyemole Oonesnu. [loapasnenenue Oosie3Hel B COOT-
BETCTBHH C YPOBHEM CTPYKTYPHBIX MOBPEXKACHHMN. 3a00eBaHus1, 00yCIOBICHHBIC TOBPEKICHH-
SAMHM Ha YPOBHE OTJIEJIbHBIX I'€HOB. HapyIlieHus 3KCrpeccuu reHOB Ha pa3lIMYHbIX YPOBHSIX Kak
IIPUYMHA HACJEACTBEHHBIX OoJie3HEl. ['eHHbIN, TPaHCKPUIIIIMOHHBIM, TPAHCISIIMOHHBIN U TOCT-
TPAHCIISIHUOHHBIA YPOBHH.
MounekynsipHbie MEXaHU3MBbl  3BOJIOLUH, TU(DEepEeHIIMPOBKY, Pa3BUTUS U CTape-
HUS opranu3ma. MoJleKyJsIpHblE MEXaHU3MBbl PETYJISILIMU KJIETOYHOro nuKia. [Iporpammupyemas
KJIETOYHAas TUOElb.

4 METOANMYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JIAA CTYAEHTOB
IO U3YYEHUIO JUCHUITJIMHBbI

HuctuminHa «OCHOBbI OMOXMMHUHU M MOJIEKYJIIPHON OMOJIOTMM» pa3BUBAET MO3HaBa-
TEJIbHBIH UHTEPEC CTYJIEHTOB B 00JacTu OMosioruu Ha 6a3e QpyHIaMEHTaIbHBIX XUMUYECKUX
3HaHui. [Ipu ee n3yyeHUn MHUPOKO UCIIOJIB3YOTCS MEXIIPEAMETHbBIE CBA3H.

Jannblil Kypc npeqHazHaueH st GOpMUPOBAHUS OMOXMMHUYECKOTO MUPOBO33PEHUS CTY-
JICHTOB U Ooiiee IiyOOKOH €CTeCTBEHHOHAYYHOM IMOJTOTOBKH BBITYCKHUKOB K IPENOJaBaHUIO
OMOJOTrNYECKUX TUCLUIUINH B 1IKoje. OCHOBHBIE 337auu Kypca 3aKI04aroTcs B (pOpMUPOBAaHUU
HAy4YHOT'O MHUPOBO33PEHUS CTYyAECHTOB, Pa3BUTUHU JIOTUYECKOTO MBIIUIEHUS ITyTEM YCTaHOBJICHUS
MPUYMHHO-CJIEICTBEHHBIX CBsI3€il 0OBEKTUBHO CYIIECTBYIOMIUX U MPOSIBIISIOMINXCS B IEPBUYHO-
CTH CTPOEHHSI 1 BTOPUYHOCTH CBOMCTB M BBHIOJIHIEMBIX (DYHKIMH pa3iMyHbIX BEIECTB, COCTAB-
JSIOUINX OCHOBY JKHBOM MaTepuu.

JlaHHas mporpamma oCTpOEHa B COOTBETCTBUH TpeOoBaHUsIME ['ocy1apcTBEHHOT0 00pa3o-
BaTEJILHOI'O CTaHAAPTa BBICHIEr0 00pa3oBaHMs. B pe3ynbpTare U3ydeHHs Kypca CTYAEHT JOJKEH
3HaTh CTPOEHUE OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIMHEHUH, BXOAAIIUX B COCTAB KUBOT'O Op-
raHu3Ma, CTPOCHHE U MEXaHH3M JeHCTBHs OMOJIOTMYECKH aKTHBHBIX COCAMHEHWN (BUTaMUHOB,
TOPMOHOB, (PepPMEHTOB), OCOOEHHOCTH IJIACTUYECKOTO M SHEPreTUYECKOro 0OMEHOB, UX B3aUMO-
CBSI3b, POJIb TEOPETHUUECKUX 3HAHUNA OMOXMMHUU NSl peleHus MpoOIeM MUTaHUsI, 3aIUThl OKPY-
JKAOUIEH Cpeibl, 31paBOOXPAaHEHUs, CENbCKOro X0341cTBa. CTYEHT JOKEH YMETH II0JIb30BaThCS
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COBPEMEHHBIM 000pYyI0BaHUEM JJIs IPOBEACHHSI OMOXMMHUUYECKHX UCCIIEI0BAaHUN, TOCTABUTh CO-
OTBETCTBYIOLIUN IKOJIBHOU IPOrpaMMe JEMOHCTPALMOHHBIN SKCIIEPUMEHT.

[IporpamMa BKJIIOYAaeT BBEJEHME, pa3lesibl CTATHUECKOM M JUHAMUYECKOH OMOXUMMH,
U3YyYarolllie KJIACCUYECKHE BOIPOCHI, KAaCAIOIIMECS XapaKTEPUCTUKH OCHOBHBIX KJIACCOB
COEJMHEHUH, BXOAIIMX B COCTAB KUBOW MaTepuu M MpoueccoB ux ooMeHa. [Iporpammoii kypca
NPeIyCMOTPEHO YTEHHE JICKIIHA, TPOBEACHUE JIAOOPATOPHBIX pabOT, BHIIOTHEHNE KOHTPOIBHBIX
pabotr. CojepxaHue HM3y4aeMOW AMCLUIUIMHBI pacroyaraer OOJBIIMMU BO3MOXKHOCTSAMH JUIS
IpoMarax/ibl 3J0pOBOro 00pa3a XKHU3HHU.

JlaGopaTopHble pabOThl COCTABIEHbBI B COOTBETCTBHH C JIEKLIMOHHBIM MaTE€PHAJIOM U YUETOM
BO3MOKHOCTEHN By3a. boiblioe BHMMaHUE IPU 3TOM OTBOJIUTCS CBA3U CO IIKOJBHBIM KYpPCOM.
[TpodeccnonanbHO OpUEHTUPOBAHHBINA MaTepuall ClIOCOOCTBYET (POPMUPOBAHUIO MOTHUBALUM K
u3ydeHHo Kypca. OcBoeHuE OHMOXMMHM IIpelroyiaracT, OMUMO IPOBEACHMS JIEKLIUH U
71a00paTOPHOTO MPAKTUKYMa, OPraHU3aLMIO U IPOBEAECHUE CAMOCTOATEIBHOM PabOThI CTY/IEHTOB,
KOTOpas IUIAHUPYETCS B COOTBETCTBUU C TPEOOBaHUSIMH, NMPEABSBIIEMbIMU K JAHHOMY BHUAY
JESATEIIBHOCTH.

CamocrosTrenbHas padoTa MPOBOIUTCS C LENbI0 YIIyOJieHUs 3HAHUK MO JUCHUIUIMHE H
IIPElyCMATPUBAET UTEHUE CTYyACHTaMU PEKOMEHJOBAHHOM JINTEPATYPhl U YCBOCHHE TEOPETHYE-
CKOT'0 MaTepualia JUCHUILINHBL; TOJrOTOBKY K JJAOOPATOPHBIM padOTaM, BBITIOJTHEHUIO TECTOBBIX
3aJJaHuH U cllade 3a4eTa U dK3aMeHa.

Jlns pacmiMpeHus 3HaHWW MO JUCLMIUIMHE PEKOMEHJYETCS HCIIOIb30BaTh MHTEpHET-pe-
CYPCBI: IPOBOAUTH NOUCK UHPOPMALIMU B PEKOMEHIOBAaHHBIX HU)KE 0a3ax 1aHHBIX.

Y4eOHO-MeTOINYECKOE 0DecTedeHHe CAMOCTOSAITeILHOI PadOThI CTY/1I€HTOB MO TUCHHUILINHE

KoanuecTBo ua-
COB, B COOTBET-

HaumenoBanue @DopMbI/BHABI CAMOCTOATEIbHOM pa-
Ne CTBHH C y4eOHO-
pa3aena (TemMbl) 00ThbI
TEMATHYECCKUM
IJIAHOM
1. BBenenue N3ydyeHue OCHOBHON M JOMOJIHUTEIHLHOM 4

JUTEpaTyphl. BBINOIHEHHE NHUCHbMEHHOU
CaMOCTOSITENIbHOM paboThI (Cepui).

2. Paznen 1. buomonexynsl | I3ydeHne OCHOBHOW W JOTIOJHUTEIHHON 36
autepatypbl. KoHcnekTupoBanue wu3y-
YEHHBIX MCTOYHUKOB. [10roTOBKa MUCH-
MEHHBIX CaMOCTOSITENBHBIX PadoT (ce-
puii). Odopmiienue mabopaTopHOil pa-
ootsl. [loaroroBka oryera mo rabopaTop-

HOU paboTe
3 Pasnen 2. buosnepre- | U3yueHne OCHOBHOW M JOMOJHUTEIBHOU 26
THKa ¥ META00JIN3M nuteparypbl. [loaroToBka NHCHhMEHHBIX

CaMOCTOSITENIBHBIX ~ paboT (cepmit).
Odopmnenune mabopatopHOil  pabOTHI.
[ToaroroBka OTYETOB MO J1a0OPATOPHOM

pabore.
4 Pa3nen 3. OcHoBbI Monie- | M3ydeHne OCHOBHOW U JTOTIOTHUTEIHHOM 24
KYJISIpHOI Onosiorun auteparypsl. 1loAroToBka NHCBMEHHBIX

CaMOCTOSITeNbHBIX padoT (cepwmii) [loaro-
TOBKa OTYETOB MO JJAOOpaTOpHOU pabdoTe.

5 MPAKTUKYM 110 IMCHUIIJIMHE

TemaTnueckuii nJiaH J1a00paATOPHbIX 3AHATUH

\ Ne \ Tema ’ Koa-Bo
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n/n

4acoB

BBenenue.

Tema 1 Ilpeamer u 3axaun Ouoxummuu. CoBpeMEHHbIE METObI UCCIIEIOBA-
Huii. JIa6. pab. 1-2: CoBpeMeHHBIC METOIBI UccaeaoBaHui. LlenTprdyrupo-
Banue. ®otokonopumerpus. JIab. pa6. 3: Xpomarorpadus. JIab. pao. 4:
Onektpodopes3. Ynp.: Kinerka — pyHKIIMOHANBHAS €IMHUIIA )KHBOTO.

Cam. pad.: OcHOBHBIE KJIaCChl OPraHMUYECKUX COEAMHEHUN

Paznen 1 buomoJiekyianl Tema 1.1 Xumuueckuii coctaB opranu3MosB. JIao.
pad. 5: KauecTBeHHBIN aHaIW3 NPOAYKTOB MHUTAHUS HAa COJEP)KaHUE MHUHE-
paJbHBIX BEIIECTB. YHNP.: MUHEpaibHbIN cOCTaB KUBBIX cucteM. CaM. pao.:
OcHOBHBIE KJIaCChl OPTAHUYECKUX COEAMHEHUH.

Tema 1.2 Bona B xuBbixX cucteMax. Jlab. pad. 6: VccienoBanue 6nomoruye-
cKkuX kuakocteil. Ymp.: Boga. Cam. pa6.: Poib MUKPO- M MAaKpO3JIEMEHTOB

Tewma 1.3 Jlunuaer JIa6. pa6. 7-8: Jlunuasl. Beinenenue, cBoiicTBa u 0OHapy-
KEHHE B MPOIYKTax nutanus. Ynp.: Kinaccuduxauus munuaos. Cam. paob.:
Bopna.

Tema 1.4 Yraeronsr JIa6. pad. 9: YrieBoasl B MPOAYKTaX MUTAHUS. YHP.:
Crtpoenue u knaccudukanus yriesogos. Cam. pad.: Knaccudukanus aumnu-
JIOB.

Tema 1.5 benku. CocraB 6enkoB. CTpoeHue U CBOMCTBa aMUHOKUCIOT. CTpo-
eHre u (U3UKO-XMMHYEeCKHe cBoiicTBa OenkoB. CroxkHbie Oenku. ['emorio-
Ooun. Jlad. pa6. 10: benku. [[BeTHBIC peakuu Ha aMUHOKHUCIOTHI M OCIIKH.
Jlao. pao. 11: benku. ®u3nKo-XxuMHUYECKHE CBOMCTBA OenkoB. Ymp.: Ctpoe-
HUE aMHUHOKHCIIOT U UX CBOMCTBA, MEXaHU3M 00pa30BaHUs MENTHIHOMN CBS3U.
Crpykrypa 6enxoBoit Mosiekyisl. Ctpoenne remorioonna, Cam. pab.: Knac-
cuduKalys yriaeBo0B.

Tema 1.6 HyxiennoBsie kucnotsl. HyknennoBbie kucioTsl.JIad. pa6. 12: O6-
HapyXCHHE CIOXKHBIX 0enkoB Ymp.: CtpoeHne HykieonpoTenaoB Cam. paob.:
Knaccudukanust aMMHOKHCIIOT (HE MEeHee 5) U MeXaHu3M 00pa3OBaHMS IETI-
THTHOM CBS3H.

Tema 1.7 buonornueckn aktuBHble BemecTBa. PepMeHThl. CTpOEHHE U MEXa-
HU3M JelicTBus pepMeHToB. Butamunsl. ['opmoHbl. B3aumocss3b hepMeHTOB,
BUTaMUHOB U TOpMOHOB. JIa0. pa0. 13: buosornyeckn akTUBHBIE BEIIECTBA.
KonmuuectBenHoe oOHapyxeHue BuTtamMuHa C HOIOMETPUYECKUM METO-
nom.utamunsbl JIab. pad. 14: buonorndecku akTuBHBIE BemlecTBa. Onpenene-
HUE aKTUBHOCTU (PEpMEHTOB U UX CBOiicTBa; JIad. pab. 15: buonoruuecku ak-
TUBHBIE BemecTBa. ['opmonsl. JIad. pad. 16: buonornueckn akTUBHbBIE Bellle-
ctBa. HuzkoMounekyasipabie MeTaboauThl. Ynp.: CTpyKTypHble (OpPMYJIbI BU-
TaMHHOB, KopepmenTHble Tpynnsl: TIID, HAJ[, ®A/l, Kosu3um-A. Teopus
(epMEHTaTUBHOTO KaTajan3a, MEXaHWU3M JEUCTBUS 1eKapOOKCHIIa3bl U JIETHI-
porenassl. Cam. pab.: benku-noaumepsl, Oenku-komaouasl. Ctpoenue JTHK.

Pa3nesn 2 bnosnepreruka u mera6oamusm Tema 2.1 Obuiue nonsitust 06 00-
MEHE BEIIECTB U SHEPTHH B OpPraHU3MeE.
JIao. pa6. 17: O6Hapyx)eHrne MaKpOIPTUUECKUX COCNUHECHHH. Ynp.: O0OMeH
BEIIECTB U SHepruu. Makposprudeckue coenuHerus. Cam. pad.: CtpoeHue u
MEXaHU3M JICUCTBHS IEKapOOKCHIIA3HI.

10

Tema 2.2 buonoruueckoe okucnenue. Jlad. pa6. 18: buonornueckoe oxucie-
Hue Ynp.: CtpoeHne OMOJOTHUYECKOW MEMOpPaHbl METOXOHJAPHUU, poib (ep-
MEHTOB Ouosiornyeckoro okucienus. Cam. pad.: Makposprudeckue coeau-
HCHU.

11

Tema 2.4 OOMeH yIiIeBOIOB.
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JIa6. pa6. 19: O6men yrieBonoB. Ynp.: O6men yriaeozos. [lepeBapuBanue
yrineBoqoB B JKKT. AnaspoOHOe u a’poOHOE okucieHue yriaeBoaoB. Cam.
pa6.: Cunte3 AT® B MUTOXOHJIPUSIX.

12 | Tema 2.5 OOMeEH JIMITHUIOB. 2
JIa6. pa6. 20:. O6men nunuaoB. Ynp.: OomeH xupos. [lepeBapuBanue XKupoB
B JKKT. Okucnenue riauuepruHa U BICIIUX XKUPHBIX KUCIOT B TKaHsax. Cam.
pao.: AHaspoOHOE 1 a3poOHOE OKHCICHHE YTIIEBOIOB.

13 | Tema 2.6 OOMeH GenKOB. 2
JIa6. pa6. 21:. O6men OenkoB. Ynp.: OOmen 6enkoB. [lepeBapuBanue 6enkoB
B XKT. Ilytu ne3amuHupoBaHus amMuHOKHCIOT. OOpa3oBaHUE MOYECBUHEI.
Cam. pa0.: OkuciIeHUE )KUPOB.

14 | Tema 2.7 B3aumocBsi3b 0OMeHa O€IKOB, HYKJICHMHOBBIX KHUCJIOT, YIJIEBOJOB U 4
munuaoB. JIad. pad. 22: Ananu3 npoAyKTOB MMTaHUS Ha KadecTBo Jlad. pao.
23: Bnusaue ¢puznueckux ynpaKHeHUH Ha OMOXMMHUYECKHE TPOIIECCHI B Op-
rauusMe. Ynp.: buoxuMmuueckue npoeccol B TKaHAX U oprasax. Cam. pao.:
AspoOHOE OKHCIICHHE.

15 | Pa3gen 3 OcHoBbI MoJieKyJIsipHO Onosnornu. Tema 3.1 CtpykTypa reHoma 4
po- ¥ dykapuort. JIao. pad. 24-25: Beinenenue u cBoricta PHK. Pubonyxie-
a3pl. Ymp.: IlepBuunas u Bropuunas crpykrypa JHK. JlmHamudHOCTB Te-
HoMa. Tpernunas crpykrypa JAHK. benku xpomaruna u ero ynakoska. ®u-
3WKO-XUMH4YecKue croiicTra JJHK.

16 | Tema 3.2 MoseKkyJsipHbIe MEXaHU3MBI TIEpeaull FTeHETUYECKON HHPOPMALIUH. 2
Jlao. pab. 26: Boinenenne u corictea JJHK. Ymp.: buocunres JIHK, PHK u
oenka. OcoOEHHOCTH Niepeaun reHeThYecKoil nHpopMaluu npokapuot. Cam.
pad.: CTpoeHHne HYKJIEHHOBBIX KUCIIOT.

17 | Tema 3.3 OcHOBHbBIE MEXaHU3MBbI KJIETOYHOU camoperyisiuuu. Jlad. pa6. 27- 4
28: I1[P-anamm3. Ymp.: JlakTo3HbIH onepoH. OCHOBBI TCHETUYCCKOW MHKE-
Hepuu. Cam. pad.: Bunbl nepegaun reneTnueckoi nHGopMaIuu.

Hroro 56

Coaep:xanue J1adopaTopHbIX padoT
BBEJIEHHUE
JladopaTopnasi padora Ne 1-2
Tema: CoBpemennbie MeToAbI HccienoBanuil. HlenTpudyruposanue. ®oToKo0JI0pUMETPHUS

[leab: MO3HAKOMUTHCS C METOJIaMHU IKCTPAKIIUH, BbIIETICHUS (LEHTpUPYTHpOBaHUs) U OOHApY-
YKEHUS BEIIECTB B PACTUTENIbHBIX U )KUBOTHBIX 00bEKTaX ((POTOKOIOPUMETPHUS).
O0BbeKT uccjieN0BAHNS: KPOBb, KallyCcTa, TOMAT, COsl, IPOAOKH, MsICO, BUHOTPaJ, KpPaCHOE BUHO.
OmnsIt 1. [TpurorosneHune pacTBOPOB XJIOPHIA HATPHUS
a) [Ipurorosste 500 M 0,15M, 0,151 1 0,15 %-Horo pactBOpa XJI0pHAa HATPUS
6) ITpurotossre 250 Mit 1M, 11 1 1 %-Horo pacTBOpa XJ0pua HaTpuUs
B) [Ipurorosete 250 Ma 2M, 2H u 2 % pacTBopa XJiopuja HaTpHs
r) [IpuroroBbTe GU3NOIOTHUECKUI pacTBOP
Omnbit 2. [IpuroroBnenue amneratHoro oOydepa

[TpuroToBbTE UCXOIHBIE PACTBOPHI, 1H paCTBOP YKCYCHON KUCIIOTHI M 1H pacTBOp rMAPOK-
CHUJa HaTpHsl.

s npuroroBnenust 6ydepHoro pactsopa Tpedyemoro 3HaueHus: pH oTMepsioT ykaszaH-
HBII 006EM 1H pacTBOpa YKCyCHOM KUCIIOTHI (CM. TabmuILy), mpuoassitor SO M1 pacTBOP THAPOK-
cHia HaTpHs U pa30aBiIsIOT JUCTUILTMPOBAHHOM Bo10# 10 500 M.

Tabmuia
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pH CH3COOH pH CH3COOH pH CH3COOH
(11, M) (11, M) (11, M)
3,8 4215 4,67 100,0 55 57,4
3,9 345,1 4,7 96,8 5,6 55,9
4,0 284.,4 4,8 87,2 5,7 54,7
4,1 236,2 4,9 79,5 5,8 53,7
4,2 1979 50 73,4 59 53,0
4,3 167,4 51 68,6 6,0 52,3
4,4 143,3 5,2 64,8 6,1 51,9
4,5 124,1 5,3 6,7 6,2 51,5
4,6 108,9 5,4 69,3 6,3 51,2
Omnwit 3. [Ipurorosnenne 0,1M docharnoro dydepa
Ucxonubie pactBopsl: a) 0,2M NaoHPO4 - 12H,0  6) 0,2M NaH2PO4 - 2H,0
pH 0,2M 0,2M pH 0,2M 0,2M
NazHPO4 NaH2PO4 NazHPO4 NaH2PO4

5,8 8,0 92,0 7,0 61,0 39,0
6,0 12,3 87,7 7,2 72,0 28,0
6,2 18,5 81,5 7,4 81,0 19,0
6,4 26,5 73,5 7,6 87,0 13,0
6,6 37,5 62,5 7,8 91,5 8,5
6,8 49,0 51,0 8,0 94,7 5,3

[Tocne mpuroToBieHus pacTBOp pa30aBiIsrOT Boao# 10 200 M.

OmnwlIT 4. [ToryueHue 3KCTpaKkToB
a) [Tomy4yeHnue sKcTpaKTa KamycThbl

Hasecky kamycter 0,5 r u3menbuaror B (apdopoBoil cTymke, A00aBISIOT S5 M
JUCTUITUPOBAHHOM BOJIbI U TOMOTE€HU3HUPYIOT Ha JIbJTY, 3aT€M HKCTPAKT MPOLIEKUBAIOT Uepe3 CIon
MapJIH U UCTIONB3YIOT ISl JATbHEHIIIET0 HCCIIeJOBaHuSI.

6) [Tony4yeHue skcTpakTa TOMara

B nenpHOM MIT0/1€ TOMATA CKaJIbIIETeM HITH HOXKOM JISTAI0T HAAPE3 U BBITYCKAIOT OKOJIO-
CEMEHHYIO KHJIKOCTb. 3aTeM €€ MPOILEKUBAIOT Yepe3 CIOW Mapiid M UCHONb3YIOT JUIsl AajbHen-
IIETO MCCIIeIOBAHMUS.

B) [Tosryuenue sKkcTpakTa MBIIIEYHON TKaHU

Hagecky mbieunoit Tkanu 0,5 T u3menbuaroT B papPopoBoil CTYIIKE, T0OABISIOT S5 MIT
JUCTUITUPOBAHHOM BOJIbI U TOMOTE€HU3HUPYIOT Ha JIbJTY, 3aT€M HKCTPAKT MPOLIEKUBAIOT Uepe3 CIoH
MapJIH ¥ UCTIONB3YIOT TSl JATbHEHIIIET0 HCCIIeJOBAHUSI.

r) [TomyuyeHue skcTpakTa BUHOTpaa.

Hagecky siron BuHOTpanma 5 r uaMenbuaroT B ¢GapPopoBoil CTymnke, A00aBisoT 15 mi
JTUCTUUTMPOBAaHHONM BOJAbl M B TeueHMM 10 MHUHYT TOMOTI€HHM3HMPYIOT, 3aT€M SKCTPAKT
ueHTpudyrupyrot npu 3 teic. 00/MuH (10MHMHYT) WM NpOLIEKMBAIOT Yepe3 CIOW Mapiu U
UCTIOJIB3YIOT JJIS TalbHEHIIEro ucciae10BaHus.

OmnpIT 5. [TonyyeHne 3KCTPaKTOB PACTBOPUMBIX OEITKOB M3 CEMSIH COH.

st mosry4eHus: SKCTPaKTOB OCIKOB CEMsIH coM HaBecky marepuania (500-700 mr umu 5
CeMsIH) TOMOTEHU3UPOBATh B (hapOpOBEIX CTYNKaX B TeueHue 15 mun mpu Temnepatype 0+5°C
(CTYIKH CTaBAT B KPUCTAILTM3ATOPHI CO JIbJOM). PacTBoprMbIe Oenku sxcTparuposats 0,15M pac-
TBOPOM XJiopuza Hatpus. Ha 5 ceMsiH B3Th 15 Mi1 pacTBOpa XJI0puCTOro HAaTpus (Yepe3 5 MUHYT
BHOCHUTB 110 5 M 3 paza).
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[Toy4eHHBIH SKCTPAKT BHECTH B IICHTPU(YKHBIE TPOOHPKH, YPAaBHOBECHTH U LICHTPUDY-
ruposath npu 3000 06/mMuH B Teuenue 10 munyT. Ocagok 0TOPOCHUTD, a HAJJOCAT0UHYIO XKHUIKOCTb
OT(WIBTPOBATH Yepe3 CION KAIIPOHOBOW TKAHH JUIA YAAJICHUS JINIHIHON IUICHKH U UCIIOJIb30BaTh
U1 JajbHEUIIIero aHajIu3a.

OnsbIT 6: OnpenencHue coaepkaHus Kejae3a B BUHE WIK BUHOTPa/le KOJIOPUMETPUUECKUM METO-
JIOM

O6opyaoBanue: GOTOIICKTPOKOIOPUMETP; KiOBeThI, | =2 cM, 2 mmT; ko0l MepHbie YT 100
MJT; IATIETKH BMECTUMOCTBIO 1, 2, 5, 10 Mi1; duiabTpbl 00€3301€HHBIC, CUHSS JICHTA;

PeakTHBBI: OCHOBHOI CTaHAAPTHEIHA pacTBop kene3a FeCls — 0,1 r/am® (0,1%); mepokcu Boo-
poma — 30%-ubIii pacTBOp; cepHas kuciora — 100 r/m., pactBop rexkcanuanodeppara(ll)kanms
K4[Fe(CN)s] (10%), CoHsOH, HCI (pa36. B 2 pasa).

O0bexThI HccenoBanus: 50 MJI KpaCHOTO BUHA, KPACHBIA BUHOTPA/I.

MeTo1 OCHOBaH Ha H3MEPEHUH NHTEHCUBHOCTH OKPACKH PACTBOPA KOMILJICKCHOTO COEIU-
HCHHMSI TPEXBAJICHTHOT'O JKele3a ¢ rekcarmanodepparom kamust Ka[Fe(CN)g].

ITocmpoenue 2padyupoounozo epaguxa. B ceMb MEpHBIX K016 BMecTUMOCTBIO 100cM® BHO-
car 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cM® OCHOBHOTO CTaHIapTHOTO PAacTBOpa XKene3a. B kaxyro Kooy
no6asnsror 5 cm® pactBopa HC1; ommy kammo pactBopa HoO2; 4em® pacteopa Ka[Fe(CM)s] 1 1oBO-
JAT 10 METKU TUCTUIUTMPOBAHHOM BOJIOM.

PacTtBOp cpaBHEHUS rOTOBAT 0€3 10OaBIEHUS pacTBOpa KeJe3a.

Uepes 30 MUHYT U3MEPSAIOT ONTUYECKYIO IUIOTHOCTh HAa (POTORIEKTPOKOJIOPUMETPE MPHU
JuHe BOJTHBI 600 UM (KpacHBIH CBETODUIBTD).

IIposedenue onvima. 1. Buno dunpTpyroT depes ckianuateiii Gunbtp. B 3 MepHbIe
Kon6b1 BMecTHMOCTBIO 100cM® oTOMparoT mumeTKoit 1o 5 cM° BiHA. B KaxIyro Kooy J06aBISIOT 110 5
e pacteopa HCI, oy kammo pacteopa H20, 4 em® pactBopa Ka[Fe(CN)s]. JIOBOZAT 10 METKH IUCTHII-
JIMPOBAaHHOM BOJOM.

PacTBOp cpaBHEHHUS TOTOBAT TakK ke, HO Oe3 mobanienust pactBopa Ka[Fe(CN)g).

UYepes 30 MUH U3MEPSIOT ONTHYECKYIO TIOTHOCTH TIOJTyYeHHBIX PaCTBOPOB Ha (hOTORIIEKTPOKO-
JopumeTpe npu JutrHe BosHbI 600 HM (kpacHbIi cBETOGUIBTpP). ONTHYECKYIO MNIOTHOCTH KaXKA0TO
pacTBopa U3MEPSIOT 3 paza u HaXOIAT Acp.

2. B n1Be MepHble k0061 Ha 50 MJT OTOMPAIOT MUATIETKOM 110 2,5 om® AKCTPAKTA SAroJ1 BUHOrpaaa. B
KaKITyr0 KonOy no0asmstoT 1o 2,5 em® pacteopa HCI, oy karmmo pacteopa Hz0z, 2 cm® pactBopa
Ka[Fe(CN)g]. ToBomst 10 MeTKH (50 MiT) TUCTHILTHPOBAHHOM BOJIOH.

PacTBOp cpaBHEHHUS TOTOBSAT TakK e, HO 0e3 nobanienus pactBopa Ka[Fe(CN)g).

Uepe3 30 MUH U3MEPSIOT ONTHYECKYIO THIOTHOCTH TOMYYEeHHBIX PACTBOPOB Ha (HOTOIIEKTPOKO-
nopumMetpe nipu JiuHe BosHbI 600 HM (KpacHbIi cBeTOGUILTP). ONTHYECKYIO TIIOTHOCTh KaX 0T
pacTBOpa U3MEPSIOT 3 paza U HaXOmAT Acp.

ITo TpaayrpoBOYHOMY TPadHKy ONpEIENIOT KOHIIEHTPAITHIO JKerTe3a (MI/IM°) B HCCITeTyeMbIX
pacTBOpax.

Pacuem pezynomamos ananuza. KoHrieHTparwio xernesa B o0pasiie BUHa (WM BUHOTpaza) (Mr/i)
paccunTtbiBaroT 1o popmyiie:Crex= Cre* (Vk / VB),

r7ie Cre— KOHIIEHTpAIIHS JKelle3a, HaliIeHHas 110 TPaJLyupOBOYHOMY TpaduKy, MIr/aM>,

Vk— BMECTUMOCTh MEPHOI KOJIOBI, oM

VB— 00BeM HCCIIeIyeMoro oopasiia BHHA, B3ATHINA Ha ONpe/IeleHIe, CM .

BriBoa:

JlaGopatopnas padora Ne 3
Tema: CoBpeMeHHbIe MeTOABI HccJIe10BaHuii. XpomaTorpapust

[lesb: [T03HAaKOMUTBCS € pa3IMYHBIMU BUJIAMH XpoMaTorpaduu U UX 3HAYCHUEM B XUMHUHU U OHO-
noruu. 'enb-punbTpanus.
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O0BbeKT Hcce10BaHus: XJT0pohuiuT (TpagecKaHIus), TI0K03a, PpyKTo3a, Mel, caxapo3a, ToIy-
00i1 nexcTpaH, OMXpoMaTt Kanusi, SUYHbIN aab0yMHH.
Oo0opynoBanme: BaTa; GuUIbTpoBaibHAs U Xpomarorpaduueckas Oymara; BarMan Nel; kamui-
JSIPBI; KaMepa JJ1sl TOHKOCTIOWHOM XpoMaTorpaduu; CTeKIsiHHbIE 1acTUHKY (20cmx20cm); crity-
¢bo10BBIE MIIACTUHKU; HOXKHHIIBI; BODOHKH; MUKPOIHUIETKH; MUHUETHI; TpoOUpKu; uHApsI (10,
100 mi); cymmabHBIN Kad; KapaHanl; JMHeHKa; cedagekc; XxpoMaTorpaduiyeckrue KOJIOHKH; Ka-
NEJIbHULIBL; IITPUILIBL, IJIMHHAS CTEKJITHHAS MaJlouKa; KOJI0bI KoHnYecKue Ha 250Mit; cTakaHbl XU-
muueckue Ha 50,100,150m.
PeakTuBBI: YTHIIOBBIIA criupT, 96%:; rimoko3a, 0,05M pactBop; ¢ppykrosza, 0,05M pactBop; caxa-
po3a 0,05M pactBop; mea, Boaubiid pactBop; Oytanos; CH3COOH ykcycHast kucnora, neasHas;
aHuTuHANGeHnIaMuHOBbIN peakTuB (0,25Mn1 anunuHa, 0,25T nudenwmwiamura, 25MI1 arieToHa);
H3sPO4 dochopnas kucnora, 85% pactBop; 1eI003a B TOPOIIKE aHWINH(TATIATHBIN PEaKTUB
(0,83r ¢dranesoii kucnotel u 0,46r anunuH B SOMi OyTaHoia, HackIeHHOTo Book), bYB; Baze-
JMHOBOE Maciio; rony0oii nexctpan; auxpomar kamust K2CrO7,cyxoif; ruapokcuj HaTpus
NaOH,10% pactBop; cyabdat menu CuSOs, 1% pactBop; xmopua Hatpus NaCl, HachIIeHHBIH
pacTBOp; OEJI0K KypUHOTIO fiil1a, pacTBOpP; OMypETOBbIN PEAKTUB.
Omnbit 1. ToHkocnoiiHas xpomarorpadusi Ha TUIacTUHAX. Pa3nenenue BRITSKKU XJIopoduiiia Ha
KOMITOHEHTbI

JIuct TpaneckaHIUU TIHATENbHO PACTHPAIOT B CTYIKE C HEOOJIBIIUM KOJIMYECTBOM 3TAaHOJIA.
3arem GUIBTPYIOT B IPOOUPKY UYepe3 HeOOIbIIOoH ¢i10i BaThl. CHHPTOBYIO BBITSDKKY XJIOPOQHILIA
KalWUISIpOM HaHECTH Ha QUIBTPOBAIBbHYIO OyMary u xpomaTtorpaduueckyio Oymary, BatMaH Ne
1, a 3aTem pa3orHars 2-3 KamisiMM cnupTa. PacTBopuTenb NpoaBUTasCh MEXKIY OyMaXKHbIX BOJIO-
KOH, Pa3HOCHUT OKpallleHHbIe BEIIECTBA OT MSATHA BO BCE CTOPOHBL. B 3aBHCHMOCTH OT MPUPOABI
BELIECTBA U €r0 MOJIEKYJISIPHOM Macchl, Ha OyMare 0OKa3blBaeTCsl HECKOJIBKO KOJIELL.
OmnbIT 2. Paznienenue yrieBooB METOA0M TOHKOCIOWHOM XpoMaTorpadu.

CuinyhonoByI0 TUIACTHHY IMOJEIHUTH HAa PaBHBIE YacTH M pa3pe3arh. OT Kpas MIACTUHKU
orctynuTh 1,2cM (nuHuA crapta). Ha nuHui0 cTtapra HaHECTH KapaHJamoMm 4 ene 3aMEeTHBIX
nsTHa. MEeTKH MO>KHO MPOHYMEPOBAaTh, YTOOBI 3aIIOMHUTH TIOPSIIOK HaHECEHUs yriieBooB. [Tna-
CTUHBI TIONIOXKHUTH I aKTUBaNuK Ha 10-15 MuHYT B cymmnbHbli mkad npu T=110°C. Xpomaro-
rpaduueckyro kamepy 3aIroJIHUTh nposiBuTeneM cuctemsl bYB (4:1:1), Tak, 4ToObI BbICOTA €105
nocturana 0,5-0,7cm. Kpbliky kaMepsl XOpoIllo IPUTEPETh Ba3eIMHOBBIM MacioM. Ha akTuBu-
POBaHHYIO CUITyPOJIOBCKYIO TUIACTUHKY HAHECTH KaMJUISIpaMu TPU U3BECTHBIX yriieBoaa (hpyk-
TO3Y, IJIIOKO3Y, caxapo3y), B 4-yI0 TOUKy - MeA. Jluamerp Kax0ro msaTHa JOJDKEH OBbITh 1-2MM.
Xpomarorpammy Hy»HO XOPOILIO BBICYIINTb, 3aTEM OBICTPO, HO aKKypaTHO IIOCTaBUTh B XpoMa-
torpaduyeekyro kamepy. Yepes 1,5 yaca xpomaTorpaMmmy HEOOXOJMMO BBIHYTh M BBICYIINUTH 110/
TATOW B HAKJIOHHOM TOJIO’KEHUU (JIMHUEH cTapTa HaBepXy). BricylieHHy10 XxpomMarorpaMmy npo-
TalUTh Yepe3 aHwIuanpeHnIoBbi peaktuB (10mn peakTuBa cMmemath ¢ 1M dhocopHOii Kuc-
JIOTHI), 3aTeM TIOZICYIIUT MO TATOM M MONOKUTH Ha 7-10 MuH B cynmmabHBIH mkad mpu T=130°C.
30HBI YTJIEBOJIOB MPOSBISAIOTCS B BUJIE: Pa3HOLBETHBIX MATEH Ha OenoM (oHe (TiroKo3a — cepo-
royiy0oii; caxapo3a — KOpUUHEBBIH; prb03a — roay0oit; GpyKTo3a — KAPMUHOBBIN).

Jns pa3neneHus yriieBoJOB MOKHO HNPUTrOTOBUTH MIACTHHKU 20x10cM ¢ TOHKUM ciioeM
LEJUTIONO03BL. 1T HEeJTI0I03bl CMELIUBAIOT C 9MIT BOJBI M PACTUPAIOT JI0 OJTHOPOJAHOM Macchl. 3aTeM
C IOMOIIBIO MUNETKU Ha 10MII HaTMBAIOT CYCIIEH3UIO HA OJIMH Kpail IIaCTUHKU U. HAKJIOHSIS IJ1a-
CTHUHKY, PABHOMEPHO pacIpe/ieisiloT BCIO CYCIEH3HUI0 Ha ee oBepXHocTU. [lnactunky ¢ copben-
TOM IIOMEILIAIOT HAa TOPU30HTAIBHYIO TOBEPXHOCTh U CyLIaT CHayajla Ha BO3JYyX€E, a 3aT€M HEIO-
CpeNCTBEHHO mepes paboToii B cymmmsHoM mkady mpu 110 °C B Tedenne 10 munyT. Ha paccro-
SHUU 1CcM OT Kpasi MIIaCTUHBI KapaHAAIlIoOM WM UTJI0W HaMevaroT 4 eBa 3aMETHBIC TOUKH CTapTa
Y HaHOCAT B HUX C MOMOUIbIO KallWJUIAPOB PACTBOPHI caxapoB. 3aTeM IUIACTUHKY MOMENIAloT B
Xpomarorpaduyeckyro Kamepy, orpyxas ee cTapToBbIM KpaeM B mposiButens Ha 0,5 cm. Uepes
60-90 MUHYT XpOMaTOTpaMMy BEIHUMAIOT U OTIPBICKABAIOT aHWIINH(TATATHBIM PEAKTHBOM, TTOCIIE
4ero BBIIEPKMBAIOT HA BO3YXE, a 3aTeM MPOTPeBaloT B cymabHoM mkady npu 130 °C B Teuenue
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10 MunyT. [To3uuun yriaeBogoB Ha XpoMaTorpaMMe BBISBIISIFOTCS B BUJE€ KOPUYHEBBIX MATEH Ha
CBETJIOM (OHE.
OmnpiT 3. ['enb-dunpTparus

Metoa renb-(QUIbTPAlMH SBISETCSA OYCHb YAOOHBIM JJISi U3YyYCHHUS MaKpOMOJIEKYH, T.K.
xpomatorpaduueckoe nmoBeeHne OSIKOB B rejie onpeaesseTcs GopMoii 1 MOJIEKYISIPHON Maccon
U HE 3aBUCHUT OT TeMuepaTypsl, pH, HOHHOM cuibl, coctaBa Oydepa. s MeTona resb-puiabTpa-
[IUH UCTIOJIB3YIOTCS TaK Ha3bIBa€MbIE MOJIEKYJISIPHBIE CUTA — HHEPTHBIC THAPATUPOBAHHBIE TIOJIH-
caxapuJHble MaTepHalbl, IPEACTABIAIOIINE COO0M MOPUCTBIE, TpaHyJIbl — cedanexcsl. Mx moiy-
Yal0T yalle U3 OaKTepHalbHBIX MOJUCAXapua0B. MOJEKYyIbl pa3HbIX pa3MEpOB Pa3IMyaroT MO
CHOCOOHOCTH NMPOXOJUTh Yepe3 MOpbl BHYTPb I'paHy reis. Hebonbiue Monekynsl, 3¢ eKTUBHO
IIPOHUKAIOIIKME BHYTPb I'PaHyJl CKBO3b IOPBI, MPOXOAAT YEPE3 KOJOHKY, 3all0JIHEHHYIO IElieM,
MeJIJIEHHEee, YeM BELIECTBA, MOJIEKYJIbI KOTOPBIX BEJIUKH.
IIpu paGore ¢ KOTOHKOH HEOOX0AMMO COOTIOAATH HECKOJIbKO NIPABHUII:
1.KosioHKY ycTaHaBJIMBAIOT B IUTATUBE CTPOTO BEPTUKAJIBHO.
2.Hax renem Bcerzia I0JKEH HaXOAUTHCS CIIOW ) KUKOCTH, YTOOBI TeJIb HE TMePEeChIXal.
3.B K0JIOHKY OCTOSIHHO JIOJ’KEH MOCTyIaTh PacTBOP Yepe3 KaleabHHUILY.
4.Tlpu pa3e’cHUH CMECH TSl Tellb-(DUIbTPAUH HEOOXOIUM CIICTUTH, YTOOBI B KOJIOHKE OBLIT TOK
AKHUJIKOCTH.
B xpomaTorpadudeckyro KOJIOHKY Ha CTEKIISTHHBIN TOPUCTHINA (PUIBTP BHOCIT HEOOJIBILION 110 pa3-
Mepy (unbTp, 3aTeM BOAY, KOTOPYIO OCTOPOKHO IINPHIIEM MPOKAUYMBAIOT yepe3 CTEKJISHHBIN
GuIbTp, 9TOOBI yIATUTH BO3AYX. 3aTEM B KOJIOHKY BHOCHM cedaekc (MpeaBapuTeIbHO Iepepe-
I1aTh) J0 MOJIOBUHBI 00beMa KOJIOHKH. Kor/ia moutu Bes )KUAKOCTh, HaJl TeleM YiIEeT, Ha TOBepX-
HOCTB TeJisl HAaHECTH 2-3 Karui (ppakuOHUPYIOIIEr0 pacTBOPa, COCTOSIIETO U3 CMECH JIBYX Be-
IIECTB: HACBILIEHHOTO PACTBOPA FOJIy0Oro AekcTpaHa (OTHOCHTENbHAs MoJeKy ispHas Macca=10")
Y HaChIIIEHHOI'O pacTBOpa JuUXpomaTa Kajius (OTHOCUTENIbHAs MOJIEKYJIsipHas Macca = 294,22).
OpakIMOHUPYIOUIMHA PaCTBOP JOJHKEH CHavajla BIIUTAThCS I'eJIeM, 3aTEM K KOJIOHKE MOAKII0Yal0T
KareJIbHUITY C MK30TOHMYECKHM PAacTBOPOM XJIOpUIA HATPHs (TIPEABapUTEIHLHO HEOOXOAMMO OTpe-
I'YJIMPOBATh TOK >XUAKOCTH). [Io Mepe mpoxokaeHus yepe3 KOJIOHKY M30TOHMYECKOI'O pacTBOpa
XJIOpUJIa HATPUsI CMECh pazJielsieTcss Ha (paKiiK, OKpalleHHbIE B pa3inuHble 1BeTa. Kaxmayro
(bpakuuo coOMparoT B OTAEIBHYIO IPOOUPKY. B COOTBETCTBHU C OTHOCUTENBHON MONEKYISIPHON
Maccoi OBICTpee BCEro AMIOUPYETCs TOJIy00H IeKCTpaH, 3aTeM KEJThIM TuXxpomar Kausl.
BriBoa:

JladopaTopnasi padora Ne 4
Tema: CoBpeMeHHbIe MeTOABI HCCJIeI0BAHUI. DiIeKTpogope3

[lesb: [T03HAKOMUTBCS C METOIOM HKCTPAKLIUU PACTBOPUMBIX OEJIKOB, pa3feleHUEM UX B JJIEK-
TPUYECKOM T10JI€ U OOHApYKeHUEM OETKOBBIX QpaKIUil 1 aKTUBHOCTH ()EPMEHTOB.
OO0beKTHI HCCIeJOBAHMS: CEMEHA COU, CBIBOPOTKA KPOBH.
Oo6opynoBanme. IlpubGop mns snektpodopesa, npubop st OOECHBEUMBAHUS KPACHUTEIS,
HINPHIIBL, TPpoOupKH, kKosa0sl Ha 100, 1000Mm1, no3atops! Ha 0,1Mmi1 1 0,05Mmi1, neHTpudyra, HEHTPU-
(byKHBIE BECHI U TPOOUPKH, CTYTIKH C IECTHKAMH, BOPOHKH, ITAJTOYKH, MEIbHUYHBIN Ta3, TTUITETKA
Ha SMIJI, KPUCTAJIM3ATOPBI CO JIbJIOM.
PeakTuBbl. Paboune pactBopsl Nel, Ne2, Ne3 nnst npurotosnenus 7,5% rens, 6pomM¢peHon0BbIN
cunnii,0,001% pactBop, Tpuc-riuiuHOBLIN Oydep (PH=8,3), amunossiii uepnsiit 106, 1% B 7%
pactBope ykcycHo# kucinotel CH3COOH, ykcycnas kucnora CHsCOOH,7% pactBop, TXY, 7%
pactBop, xjopux Hatpus, 0,15M pactBop. nepokcu Bogopona, 0,1%-Hblil pacTBOp; OEH3UIUH B
areratHoM Oydepe (pH=4,7).

Xoa padoTsI:
Onekrpodopes B nonuakprinamugaoMm rene (ITAATD) npeacrasnser cob6oit oquH U3 Haubo-
Jee y100HBIX METOIOB ISl aHAJIN3a cMecH OesIKOB. Bhicokas pasperaroriast CriocOOHOCTb 3TOTO
METO/1a OIIPEIEIIIETCS TEM, UTO Pa3ZeJIeHNE BEIIECTB 0 MX EKTPO(HOpEeTHIECKON MOBHKHOCTH
yIa4HO coYeTaeTcst C 3PPEeKTOM MOJIEKYIAPHOTO cUTa. Takum 00pa3om, CKOPOCTh ABHIKEHU OeJI-
KOBBIX MOJICKYJI 4epe3 T'ellb ONPEAeNsIeTCs] HE TOIBKO 3apsI0M MOJIEKYJIBI, HO TAKXKE €€ Pa3MepoM
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1 HopMOid.

[Tpumensiemblil s 3nexTpodopesa MoTUaKpUIaMu] MOTYYaloT MOJMMEpU3anueil AByxX
MOHOMEPOB: aKpUJIaMUJa U MeTHJIEH-OUC-akpuilaMKia B IPUCYTCTBUU KaTalu3aTopa, PeaCTaB-
JSIFOIIEr0 COOOM cMech pacTBopa mepcyibdaTa aMMOHHUS C TETPAMETHIITUICHIHAMUHOM
(TEMD/I). MoHOMEpHI U KaTalu3aTophl CHadaJla CMENIMBAIOT B Oydepe, a 3aTeM 3alMBaioOT B
CTEKJIIHHBIC TPYOOUKH JUIA MoMMepr3anuu. [Ipu 3ToM nTuHelHbIe en NoIHaKpuIaMUia CIIn-
BAIOTCSI METUJICHOBBIMU MOCTHKaMU. I'eb 00s1azaet spKo BbIpakeHHBIMU THIPOQHIBHBIMU CBOM-
CTBaMH OJ1aroiapst HAUTMYHIO B CTPYKTYpE MPABUIIBHO YEPEAYIOMINUXCS aMUIHBIX TPYIII.

Xoxa 3sexrpodopesa. [Ipubop s snexkrTpodopesa COCTOMT U3 ABYX KaMmep, KOTOpbIE
yCTaHABJIMBAIOT OJHY NOJ JIpyroil. B BepxHeil kamepe yKpeIuIsitoT TPyOOUKy C rejieM, HHKHHE
KOHIIbI KOTOPOM OIYIIEHbI B HIKHIOIO KaMepy. B BEpXHIOI0 U HIKHIOIO KaMepsl Tpubopa Halu-
BAIOT 3JICKTPOIHBINA TpUCrIMIUHOBBIN Oydep pH 8,3, Tak, 4T00bI KOHIIBI TPYOOUYEK MOTPYKAINUCH
B Oydep B BepxHel 1 HI)KHEH KaMep, B LIEHTPE KaMephbl YKPEIJIEHbI 2JIEKTPO/Ibl: BEpXHUIN — KaTOA
(-), HxHER — aHOL (1).

1. TIpuOGop coenuHAIOT ¢ BHIIPAMUTENEM, TIIATEIbHO COOJIOAAs MPABWIBHOCTD MOAKIIOYEHUS
AJIEKTPOJIOB K COOTBETCTBYIOIIMM ToJitocam Beinpsimutestst (BI19) (6:10k nmuTaHus 37€KTPOHHBIN )

2. Pyuky BIID «2nektpodopes» ycTaHaBIMBAIOT B KpailHee JIEBOE MoJoxkeHue, TyMmonep «Cetby
BBIKJTIOYAIOT.

3. Monkmrouatot BIID B ceTh ¢ Hanpsixenuem 220 B.

4. Pyuky «Onexkrpodopes» — obecliBeUrBaHNE YCTAaHABIMBAIOT B MOJIOKEHUE «DIEKTpodopesy.
Pyuky BI1D «Pexxum paboThl» ycTaHaBIMBAIOT B mojioxkeHue 25-50MA. Pyuky BIID «M3mepenne
YCTaHABIMBAIOT B MOJIOKEHHUE X | MA.

5. Bxurouarot TymOsep «CeTby, PU 3TOM JI0KHA 3aTOPEThCS CUTHANIbHAS JIAMITOYKA Ha MMaHen
BIIO.

6. [ToBopauuBarOT py4Ky «IeKTpoope3» 1Mo YaCOBOW CTPENKE 10 T€X IMOp, MOKA U3MEPHUTEb-
HBII pubop He OyJeT moKa3bIBaTh TOK U3 pacdyera 2MA Ha TpyOouky (20 MA Ha gecsTh TpyOo-
YeK); CIycTs 15 MUH yBENIMYMBAIOT CHITy TOKa Ha 4 MA Ha TpyOouky (40MA Ha AecsaTh TpyOOUeK)
U TIOJIJIEP>KUBAIOT 33/IaHHBIN pexXUM padoThI 0 OKOHYAHUS Mpoliecca AeKTpodopesa. DIEKTPo-
dope3 mpogoipkatoT 1-1,54. 3a 3To BpeMst KpacUTeNb B BUE Y3KOU (DHOJIETOBOM MOJIOCKHU PACIIO-
naraetcs Ha 0,5 cM BblIIlIe BEpXHETO KOHIIA TPYOOUKH.

7. 3akoH4YMB padoTy, MprOop BeIKIIOYAIOT. s 3TOrO BeIKIIOUatoT TymOiep «Cetb» Ha BIID, oT-
kiouaroT BIID ot cetn u kamepy ot BIID.

Bydep u3 BepxHeil kamepsl CIMBAIOT B OAHY K00y, Oydep U3 HUKHEH KaMepbl B IPYTYIO.

Bydeps! MoryT ObITh HcTONIB30BaHbI 10 10 pa3 (XpaHAT B XOJOJUIBHUKE).
TpyOoUKM BHIHUMAIOT U3 KaMepbl, IOMELIAIOT B MPOHYMEPOBAHHbIE TPOOUPKHU. ['enb U3 HUuX u3-
BJIEKAIOT C MOMOIIbIO BOJIbI, BBOJUMOM IINPULIEM C ATUHHON MIJION MEXIy CTOJIOMKOM rens u
CTEHKOM TpyOOUKH, IPU 3TOM T'e€JIb BHICKAIb3bIBAET U3 TPYyOOUuKH. Ha MOBEpXHOCTH Irefis B KaXkayIo
TpyOOuKy so3atopoM Ha 0,05M11 HaHOCAT 6€oK. 3aTeM IIMPULIEM KaIlIlo WHAUKAaTopa Opomde-
HOJIOBBI CHHUH U IIIIPUIIEM, OCTOPOKHO Oydep (Tpuc-rmunuHoBbii pH 8,3). TpyOGouku 3akpen-
JSIFOT B BEpXHEH Kamepe npudopa 1i1s anekTpodopesa, u3derast BCTpSIXUBaHUsL. BTy ¢ HUKHUX
KOHIIOB CHUMAIOT. [IpoBOsT pa3aenenue 0eakoB Ha Ipudope A daeKTpodopesa.

Cron6uk renst nomemaroT B npodupky ¢ TXY Ha 10 MuH ans ¢ukcanuu Oenka B reje, a
3aTeM B POOUPKY ¢ KpacuteseMm Ha 10 MUH 1715 OKpalMBaHus U (UKcaluy OeIKOBBIX MOJIOC, TPU
ATOM OKPAILLMBAETCS U I'ejb. 3aTEM KPAaCUTENb CIUBAIOT B CKIISHKY (11 MHOTOKPAaTHOT'O MCIIOJb-
30BaHus), a rejib 3aIUBAIOT 7% PacTBOPOM YKCYCHOW KHMCIIOTHI /11l OTMBIBKH OT U30BITKA Kpacu-
tens. [IpoOupKu OCTaBISAIOT HA CYTKH, IIPH 3TOM HECKOJBKO pa3 3aMEHSIOT pacTBOpP YKCYCHOM
KHUCTOThI. B pesynbrare renb obeciiBeunBaeTcs, a 0eIKOBbIE MTOJIOCHl OCTAIOTCS OKpaIllEeHHBIMH.

N36BITOK KpacuTess MOXKHO YAIUTh C TOMOIIBIO Tprbopa 11 obecrBeurnBanus (mpudop
JUTs AIeKTpodope3a UMEeeT MPUCTaBKY). B aToMm ciydae mporiecc obeciiBeurnBanus 3anumaet 10-
20 MuH.

BoiBoa:
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PA3JEJI 1. BUOMOJIEKYJIbI

JlabopaTopnasi paGora Ne 5
Tema: KauecTBeHHbII aHAJN3 NPOAYKTOB MUTAHUSA HA COJlEP/KAHUE MUHEPAJILHBIX Be-

1IeCTB
[lesib: BHISIBUTH HEKOTOpPbIEe MAKPO- M MHKPO3JIeMEeHThI B IPOAYKTAX IUTAHUS.
OGopynoBanme: MTATUB ¢ TPOOUPKAMH, NMUIETKH, CIIUPTOBKHU, MEJIHAs MPOBOJIOKA 03 M30JIs-
IIUM C NEeTEeJIbKON Ha KOHIE, LIMaTelb, AepKaTeiab Ui IpoOUpoK, BaTa, BOPOHKHU, (QUIBTPO-
BajbHas Oymara, CTakaHbl, CTYIKH C TIeCTUKaMH, (papdopoBbie Yalku.KkaMmepa ¢ KPBIIIKOH s
xpomaTtorpadu, IyJIbBEpU3aToOp, XpoMarorpaguueckas Oymara Wi INIACTUHKU C KpaxMaloM
(1en1r0J1I030M MIJIM OKCUIOM AJIFIOMHUHUS).
PeaktuBbi: pactBopsl (CH3COO).Pb (1%), NaOH (10%), BaCl, (1%), ammuauHbiii pacTBOp
AgNO3 (1%), (NH4)2M004 (3%), kon. pactBop NH3, NH3 (10%), CH3COOH (3%), K2Cr207 (1%),
mypekcun (cyxoit), HCI (1%),konm. HCI, korrn. HNO3, kpacuas makmycoBas 6ymara, KCNS(B
mepHoii konbe Ha 200 mi pactBopsoT 40 T KSCN u nooasat no metku), H20, 1%-nb1e pac-
tBopbI: FECl3,CuClz,CoCly, NiCl,, pactBop rekcarmanodeppara (1) kanus Ks[Fe(CN)g] (5% u
10%) (>xenrtas kpoBsiHas coiib), CoHsOH, aneron.
O0beKThI MCCJIE0BAHUA: MOJIOKO, CHIBOPOTKA, OEJIOK KypHHOTO Siiflia, THIKBA, KaIlycTa, si0JI0Ko,
0aHaH, BUHOTPAJI, IOMHUJIOP, YECHOK, CBEKIIA, JIyK, KapToenb, coeBas MyKa, YKpOII, ETPYIIKa, CElb-
nepel, KOHAUTEPCKUE U3/IeTIUs U APYrue IPOaYKTHI.

Xoxa padoTsbl

Omnbit 1. [TomyyeHne 3KCTpakTOB IPOAYKTOB IMUTAHUS

[Ipomyxrel nuranus (2 r) pactuparot B cTynke ¢ 10 M Boasl. PactBop punbtpyror. @unsrpar
UCIIOJIB3YIOT B OIBITAX.

OmnpiT 2. OOHapyXkeHUE raJoreHoB

a) B neriie MeHON MPOBOJIOKU YKPEIUISIOT KyCOYEK MOPUCTOM KePaMUKH («KHIIEIKY»).
[IpokanuBaroT 3TOT KOHEL IPOBOJIOKH B HECBETSIILIENCS YaCTU IUIAMEHH CIIUPTOBKU. 3aTEM I10-
IPY’KalOT METEeNIbKY B MCCIEyeMYIO JKUIKOCTh WM IMOMEINAT Ha Hee Mpo0y TBEpJOoro Bellle-
cTBa. BHOBb BHOCST IPOBOJIOKY B HECBETSALIYIOCS 4acTh miaMenu. [IpucyrcrBue iioga oOHapy-
KHUBAETCS IO 3eJIEHOMY, XJIOpa U OpoMa 1o rojay0oBaTo-3eJI€HOMY OKpaIIMBaHUIO [IJIaMEHH.

0) Onpenenenne xmopua-uoHos (CIY)

B npo6upky BHOCAT 0,2 M1 dpustbTpara 1 100aBistoT 8-10 kaneab aMMHayHOTO pacTBOPA HUT-
pata cepeOpa. [losiBisieTcst Genblii 0caioK.

Onpit 3. O6Hapysxenue pochar-nonos (POs)

B npoOupky BHOcsT 0,5 MI nccneyemoro ¢puibTpata v 100aBisitoT 8-10 kanenb MoimOaeHOBO-
kucioro ammonust. Ilpu Heo6xoanmocTu noforpesatot. [osiBisiercst ocalok KeToro 1BeTa Npy Haju-
ynu ochaT-MOHOB.

OnbIT 4. O6HapyxeHue kaTuoHOB Kanblus (Ca

B npobupky BHOcar 0,5 M ucciaegyemoro ¢puibTpara, 100asisaoT 5-6 kamnenb 10%-
Horo pacTBopa NaOH 1 HECKOIbKO KPUCTAIIIMKOB Mypekcuaa. [Ipy Haauuuu KaTHOHOB Kallb-
1S TOSIBJISIETCSI SIPKO-BUILIHEBOE OKpAILIMBaHUE.

OmnbIT S. O6HapyxeHue coeil Meu B pacTeHHUIX

A.3-5 T U3MENBPYCHHOTO MaTepualia MOMemaT B (paphopoByIO HYaIIKy M MPHOABISIOT
ctonbko ke 10%-Horo pacTBopa aMMmuaka. [Ipy HamuUuKM Meu NOSIBIISIETCS] CHHEE UITM CUHEBA-
TOE OKpallllBaHUE.

Bb.B xumunueckuii crakaHyuk nomemaroT 20-30 r u3Melnb4eHHOr0 UCCIElyeMOro Mare-
puaina, 3anuBarT Bogou (auct.), moakucisaroT CHsCOOH no xucnoi peakiuu, mpuOaBiIsioOT
no KamisM 5%-HbI pacTBOp XeNTOM KpoBsiHOM conu. Ilpm Hamuuum menu nosBiseTCA
KpacHO-OyphIil 0CaloK WM KPAaCHOE OKpaIllMBaHUE XUAKOCTH (0T oOpa3zyromierocsdeppoima-
HUJA MEJIH).

OnbIT 6. OGHapyXeHUE TKEIBIX METAIJIOB B MPOAYKTaX MUTAHUS METOAOM XPOMATo-
rpadun

2+)
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50 M1 MOJIOKa ynapuBaroT 10 oobema 5-10 mut. s oGHapyKeHUsI HOHOB METAJIJIOB B MO-
noke metogoM TCX Ha CTAPTOBYIO JIMHUIO OJHOM IJIACTUHKHM (3apaHee MPUTOTOBIEHHOM KakK B
[TpakTuyeckoit padore Ne 1, OmbiT 2) HaHOCAT MPOOBI: a) MOJIOKa; 0) HUTpaTa KoOanbTa; B)
HUTpaTa HUKes, T) xjaopuaa xenesa (I1),1)xmopuna meau (11).

TIpoBozAT mporece paseneHus XxpoMaTorpamMm s HonoB Fe** u Cu?* cuctemoii pacTBopH-
TeJIei: TaHOIN: cosHas KHCI0Ta, pa3bapienHas B 2 pasa (4:1); nns nonos Co?" u Ni?* - ane-
ToH: 3M coustHas kucioTa (9:1). Bpems xpomarorpadupoBanus 20-25 Munyt.OOHapYKUTh
nous! Fe3* u Cu?* mosxuo 10%-HbIM pacTBopom rekcanuanodeppara(ll) xamus, nonst Co?*, Ni%*
- KOHII. aMMHaKoM. J[enaroT BBIBOABI O KOJUYECTBEHHOM COJIEP)KAHUU TSKEIBIX METAJIOB B
MOJIOKE U JPYTHX MPOIYKTaX.

OnbIT 7. OO6HApYyXEHUE POJIAHUIOB

B ciroHe KypHIJIBIIUKOB COAEPKATCA POAAHH/IBI, KOTOPBIE 00Pa3ylOT B KHCIOH cpefie ¢
XJIOPUAOM jKelie3a KOMIUIEKCHOE COeAMHEHUE JKeJie3a C POJAaHUAOM KpacHoro Isera. B mpo-
OHMpPKY BHOCST CIIOHY, TOOABIISIOT 2 Karik coyisiHoM KucioTsl U 0,5 mut xiopuna xenesa (l11). B
3aBUCUMOCTH OT MHTEHCUBHOCTU OKPACKH PacTBOPA JIENIAIOT BHIBOBI.

BebiBoa:

JlaGopaTopnasi pa6ota Ne 6
Tema: UcciienoBanue OH0JIOrHYECKUX KUIAKOCTEH
[leab: [T03HaKOMHUTHCSI C XUMHYECKUM COCTABOM >KHUBBIX OpraHU3MOB. PaccMoTpeTs ux B3aumo-
CBSI3b C OKPY’KAIOLIEH CpeoM.
OO0beKThI HcCe0BAHUA: MOYa, MOJIOKO.
Xox pabdoThI:
OnbiT 1. ®U3MKO-XUMUYECKHUE CBOMCTBA MOYH
A. ®u3nyeckue CBOCTBA
Ornpezenenne yaeiabHOro Beca MOYr
Y nenbHBIN Bec HOpManbHOU Mouu nipu Temnepatype 150C cocramsier 1,010 — 1,025.

OrnpezenieHne yAeIbHOIO BeCa MOYHM HMMEET OOJIbIIOE AUArHOCTUYECKOE 3HAYEHUE IPH
caxapHoM Aua0ere, HapylIeHUSX QYHKIUU MOYEK U psAe Apyrux 3aboneBaHuil. Y IeTbHBIA BeC
MOYH 3aBUCUT TAK)KE OT KOJIMYECTBA MOTPEOICHHON BOJIBI.

Omnpenenenre 0OBIYHO BEAYT C TOMOIIBIO CIICIIUANBHBIX apEOMETPOB HEOOBIIIOTO pa3Mepa,
KOTOpBIE Ha3bIBAIOTCSl ypoMeTpamu. CyIiecTByeT JBa TUTIA YPOMETPOB: JIJIsi HU3KOTO yA€TBEHOTO
Beca MouH (¢ aeneHusMu oT 1,000 mo 1,030) 1 U1 BEICOKOTO YAESTHEHOTO Beca MOYH (C ACTEHUSIMU
ot 1,030 1o 1,060).

Bce ompenenenus BeayTcs ob6braHO mpu Temmepatype 15°C, Tak kak IIKoma ypoMeTpoB
OoJIbIIIel YacThIO TPalyupyeTcs Ha 9Ty Temneparypy. Eciu Mmoda umeer npyryio temreparypy u
npusecty ee K 15°C TpymHO, To Ha Kaxapie 3° BBINIE 3TOi TeMIepaTyphl HYKHO NPHOABHUTE, a Ha
kaxeie 3° Hike — y6aBuTh 110 0,001 OT TTOKA3aHMS KBl YPOMETPA.

Hccnenyemyro Mouy HalMBaIOT MO CTEHKE (BO M30€kaHUS 00pa30BaHMsI TICHBI) B IIIUHAP
U OCTOPOXKHO TIOTPY’KalOT B HEE YpPOMETp (B 3aBHCHMOCTH OT O0OBbEMa MOYH BHIOMPAIOT THUII
ypometpa). [IpousBoast orcuer, 6epsi Ty JMHUIO Ha MIKAJIE ypOMeETpa, KOTopas COOTBETCTBYET
HIKHEMY MEHUCKY.

1. HccnegoBaHue 11eTa MO4H

Moua 0OBIYHO OBIBACT KEJTOT0 IBETA PA3JIMUYHBIX OTTEHKOB — OT OJICTHO-XKENTOTO JI0
KpaCHOBATO-KeNTOro. L[BeT HOpManbHOM MOYM B OCHOBHOM 3aBHUCHUT OT COJIEpXaHUSA B HEH
ypoXpoma HapsiIy ¢ HEOOJIBIITUM KOJIMYECTBOM YPOOMIMHA, KOMPOMOpPUPHUHA, YPOIPUTPUHA U
JIPYTUX TUTMEHTOB. IHTEHCHUBHOCTH OKPACKH OOBIYHO COOTBETCTBYET YAECILHOMY BECYy MOYHU.
Hcknrouenne coctaBisieT quabeT, KOraa Moda Mpy BBICOKOM YJIETFHOM Bece Ciiabo OKparieHa
BCJIEJICTBUE TOTO, YTO MUTMEHT Pa3BeACH OOJBIIUM O00BEMOM MOYH, yAETbHBIA BEC KOTOPOTO
BBICOK HM3-3a cojiepkaHus caxapa. Ecmu Moua comep XuT KpOBSIHbIC TUTMEHTHI, OHA OKpaIlleHa B
PO30BaThIil UJIM KOPUYHEBBIA I[BET; MPHU COJAEPIKAHUM KETUYHBIX MUTMEHTOB — B 3€JCHBIA WU
JKENTO-KOPUIHEBBIN. OKpacka MOYH MOXKET CHIIBHO U3MEHSTHCS MPU YIIOTPEOIEHNUN Pa3IMIHbIX
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JIEKapCTBEHHBIX U HEKOTOPBIX MUTMEHTHBIX BellecTB. Tak, mocie mprueMa MUpaMUOHA MOua
OOBIYHO OKpallleHa B KpPacCHOBATHIM IIBET, IOCIE TMpUeMa alIeKCaHIPUICKOTO IUCTa — B
3eJICHOBATO-KETHIN U T.1.

XapakTepuCTUKY I[BETa MOYHM OOBIYHO JAIOT B CICAYIOIIMX BBIPAKECHUSX: COJIOMEHHO-
JKENTBIA, STHTAPHO-KENThIN, madpaHHO-KEIThIH, KPOBABO-KPACHBIA, OypO-KpacHBIH, OYpBIi,
3€JICHOBATO-OYPBIM U T.1I.

2. HccnenoBanue npo3payHoCTd MOYU

CBeXeBBIMyIIICHHAS] HOpMaTbHasi MOYa OOBIYHO TIPO3PAYHA; TIPU CTOSIHUW B HEH MOSBIISETCS
HeOoJIbIasg MyTh B BUJIe 00J1auKa, COCTOSAUIET0 B OCHOBHOM U3 SMUTENNATIbHBIX KIETOK, CIIU3U U
t.1. [llenouynas mModa ObIBaeT MyTHOW daile BCEro OoT ocaaka ¢oc]aroB KambIus U MarHus-
aMMOHMSI, BbIMAJalOIUX B IIenouHoil cpexe. Ilpu moakucinenuu sTta MyTh ucuesaer. Moua
Oorarasi MOYEKHUCIIBIMH COJISIMH, MIPH OTCTAMBAHUHM 00pa3yeT KPaCHOBATBIA OCAIOK, COCTOSIIUI
U3 KHUCIIOTO MOYEKUCIIOro HaTpus. B HEKOTOPHIX MATOJIOrMYECKHUX Clydasx Moya 4eJoBeKa
BBIJICJISIETCS] U3 MOYEBOT'O Ty3bIPsSt MyTHO.

XapakTepucTUKy MPO3PAYHOCTH MOUYM OOBIUHO [AIOT B CIEAYIOIIUX BBIPAKEHUSX:
Mpo3payHasi, MyTHasi, MyTHOBaTasi 1 MOJIOYHO-MYyTHasl.

3. HccnenoBanue 3anaxa Mouu

3anmax cBexed Mo4M ci1ab0 apoMaTHYECKUi, HECKOJIbKO HAIIOMUHAIOIIMM 3armax MSICHOTO
OynboHa wnu cBexkux sull. [locne ynorpebneHus B MUIly XpeHa UM YeCHOKa ModYa JeNaeTcs
3510BOHHOM. [Ipy Hanmuuuu GOJIBIIOTO KOJIMYECTBA AllETOHOBBIX TEJI MOYE CBOWCTBEHEH «ILJIOJI0-
BBl 3amax”. 3arHuBIIas Moua, IMOJABEpriiascs IIeJTOYHOMY OpOXEHHUIO, MpHOOpeTaeT
HEINPUATHBIN €KUM 3aI1ax aMMHaKa.

3amax omnpeneisioT TepMUHAMHU: HOPMaNbHbIN, aMMUAYHbBIH, IUIOAOBBIM (IIpu 0OUIUU
aleToHa).

4. OmnpeneneHye peakimuu MOYH

Peaknusi MOUYHM 3aBHCHUT OT HAJUYUS B HEW PsiJla OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT
Y OCHOBaHMM.

B 3HaunTenbHOM Mepe akTHUBHAS PEAKIIUS MOYH ONIPEIEIIIETCS COOTHOIIIEHUEM COJIEP KaHus
“kucnoro” (Hz2PO4) 1 “menounoro” (HPO4?) docdaros.

B HOpMe KHCTOTHOCTH MOYHM 3aBUCHUT OT MHINU. [Ipy 0OBIYHOM MUTAHWUU MOYa YeJIOBEKa
uMeeT crnabokuciyto peakiuio (pH okomno 6). MscHas nuia cABUraeT peakiiio MOYU B KUCIIYIO
CTOPOHY (auMa03), pacTUTEIIbHAS — B IIEIIOYHYIO (AJIKAJI03).

AlMI03 BO3HHMKAET BCJEACTBHUE TOTO, YTO MsCHas muia 6orara docdaramu u cepoii (B
oenkax). Cepa B mporiecce 0OMeHa OKHUCIISIETCS 0 CEPHOU KUCTOTHI U B PE3yJIbTAaTe MOTydaeTCs
nepeBec KUCIOTHBIX OCTaTKOB (hOCHOPHOM M CEPHOM KHCIOTHI HaJl OPTaHMYECKUMU KaTHOHAMHU.
Pactutenbnas muma Ha0O00pPOT, COAEPKUT MHOTO HEOPTaHUYECKUX KAaTHOHOB B BHUJE COJEH
HEOPraHWYECKHUX KUCOT. Tak Kak moclieTHNE OKUCIISIIOTCA B OPraHU3ME /10 YIJIEKUCIOTHI U BOJIBI,
TO B MOY€ Mpeo0IagaroT OCHOBAHHUSI.

IIpu mnonarpe, auabere, NMUXOpajKke U JPYrUX 3a00JEBaHUSAX pPEAKIHMs MOYU MOXKET
CIABUTAThCS B KHUCIYK) CTOPOHY OT MPHUCYTCTBHUS HEJOOKHCICHHBIX KHUCIBIX OPTraHMYeCKHX
COeMHEHUH (alleTOHOBBIE Tea U Ip.).

Kamro Moun HaHOCAT Ha JaKMyCOBYIO OyMaxKy. KHCIIOTHOCTh MOYHM MOXKET OBITH KUCIIOH,
CITa0OKHUCIION, HEUTPAIbHOM, c1a00IIeTOYHOM UITH IIETOYHOH.

b. Xumnueckue cBoiicTBa

1. Peakius Ha XJ10pUA-HOHBI

UYenoBek BBIAEISAET ¢ MOUOM B cpeaHeM § - 15 T xyiopuja HaTpusi B CYTKU. DTO KOJIMYECTBO
Kosie0JeTcs B 3aBUCHMOCTH OT IIpHeMa MOBapeHHOM conu B nuily. JInxopagouHsie 3a00eBaHus,
a Tak)Ke KaxeKcus (MpU pake) BBI3BIBACT 33/ICPKKY XJIOPHUIOB B OPTaHU3ME.

Xnopuasl B MOYE MOXKHO JIETKO OOHAPYKHUTh 110 00pa30BaHUIO XapaKTePHOTO TBOPOKUCTOTO
ocaJika xJiopuja cepeodpa.

K 1-2 Ma Mmouu no6asnsoT 0,5-1 mit pa3BeieHHOM a30THON KUCIOTHI U 8-10 Karmens HUTpaTa
cepebpa. Ocanok xyopujia cepedpa yKka3pIBaeT Ha MPUCYTCTBUE XJIOPUIOB B MOYE.
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2. Peakuust Ha cynbdaT-HOHBL

B cpennem yenoBek BBIACTSET B CYTKH OKOJIO 2,5 T cynbdaroB. CepHOKHCIBIE COIM B MOYE
00pa3yroTcs TJIaBHBIM 00pa3oM 3a CUET OKUCIICHHSI Cepbl aMUHOKHUCIIOT: IUCTEUHA U METHOHHUHA,
MOCTYTAOUINX B OpPraHu3M B cocTaBe OenkoB muiuiy. [loBbllieHHOE BBIIEIEHUE CYNb(ATOB C
MOUOi1 ObIBaeT CBSI3aHO C allM1030M.

[ToMrMO HEOPraHUYECKUX CYIb(ATOB, YaCTh CEPHON KUCIOTHI BBIACISETCS C MOYOW B BUJE
TaK Ha3bIBaeMbIX I(PUPHO-CEPHBIX KUCIIOT, T.€. 3(PUPOB CEPHON KUCIOTHI C PEHOIOM, KPE30IJIOM,
WHJIOKCUJIOM U APYTUMU MPOAYKTaMU OAKTEPUAIIBHOTO Pa3I0KEHHS] aMUHOKHUCIIOT B KUIICYHUKE.
OdupHo-cepHbIe KUCIOTHI 00pa3yroTCss B IMEYEHHM U B 3HAYUTENHLHOM Mepe HEeHTpaau3yloT
SJIOBUTOE JICUCTBUE TPOIYKTOB THUEHUS. HekoTopast yacTh cepbl HE OKUCISETCS B OpraHu3Me 10
Ccynb(}aToB M BBLAENSETCS C MOUYOM B BHJIE TaK Ha3bIBAE€MOIl HEUTpaJbHOM cephl B COCTaBe
Pa3JIMYHBIX COCAUHEHHUIA.

Cynbdatel B MOUe MOXHO OOHapyXHTh 10 oOpazoBanmio ocaaka BaSOs mon nelictBuem
BaCl, B nmpucyrctBuu consinoit kuciotsl HCI.

K 1-2 M moun nobGasmstor 0,5-1 mut pazsenennon cosstHor kucinotel HCI u 8-10 kamens
pactBopa xsopuna 6apusi BaCl,. ObpazoBanue MEIKOTO KPHCTAUIMYECKOTO OCajiKa cyibdara
Oapus BaSO4 yka3bIiBaeT Ha MPUCYTCTBUE COJICH CEPHON KHUCIOTHI.

3. Peaxknus Ha nonst gocdopa

UYenoBek BBIAEISIET C MOYOH B CyTKH 0KoJio 2,5 r P2Os B Buzme ¢ocdaros. docdarsl Moun
TJIABHBIM 00pa30M MPOMCXOJISAT U3 CIOKHBIX OCIKOB (HYKJICONPOTEHIOB B (OCPOIPOTEHIOB), a
Takke U3 ¢GocPaTuIOB M HEKOTOPHIX IPYrHX MHUIIEBBIX BEUIECTB, cojaepxkammx (ocdop.
[ToBermenHoe BbieneHue (ocdaroB ¢ MOYOH OOBIYHO MMEET MECTO MpPHU OOMIIBHON OEITKOBOU
MUIIe, U TAKXKe KaK U B cliydae cyib(paToB, ObIBAET CBA3AHO C AllUI030M.

®docdatel H1eI09HO3EMETBHBIX METAJUIOB BBINAJAI0OT B OCAAKHU MPU MOIIEIauBaHUNA MOYU
U MOTYT OBITh OOHApYy>KEHBI MO pEaKIUUd C MOJUOIACHOBOKUCIBIM amMMmoHueM. DocdaTsl
MIEJIOYHBIX METAJUIOB OTKPBIBAIOT B (PUIIBTPE IyTEM OCaX/ICHUS MarHe3HallbHONW CMECHIO.

B npobGupky wHamuBaror 3-5 M3 Mouu J00aBISIIOT Okojdo 1 M pacTBopa
MOJINOICHOBOKHCIIOTO aMMOHUSI M HarpeBaioT. Brlmamgaer >kenTwlid ocafok (HochOpHOKUCITON
COJIM MarHUSA-aMMOHHSI.

4. Peakiiysi Ha MOHBI KaJIbIUs

B npobupky momemaror 1 mi MouMm W 100aBIAOT 4 Kaliid HACBIIIEHHOTO pacTBOpa
11aBesieBoKucaoro aMmmonusi. Cpa3sy ke BBINIAJaeT 0CaJOK I1aBEJIEBOKUCIOro Kanbius. (MoxHO
00HapYXUTh MOHBI KaIbIUs MPOOOI ¢ MypeKcUIoM, MpH 100aBIEHNUN HECKOJIBKUX KPUCTAIIIOB
o0pa3yeTrcs po30BO€ OKpAIIBaHUE).

5. KauecTBeHHbIE peakiiy Ha OEIOK B MoYe

HopwmanbHas Moua mpakTHYECKH HE CONEPKUT Oenka. B melicTBUTENIbHOCTH B HEW UMEIOTCS
cienpl 0eKa, KOTOPBIE HE OTKPBIBAIOTCS OOBIYHBIMH PEAKIIUSIMH, TPUMEHSIEMBIMU B KITMHHYECKOH
naboparopuu. B psiie naTogornueckux ciy4aeB B MO4Y€ MOKET HOSIBUTHCS 3aMETHOE KOJIMYECTBO
0enkoB, HauUMHAas C JIoNiel rpaMma 7o 25 T B cyTkH. Takoe BbiieNieHue 0enka ¢ MOYO0il Ha3bIBaeTCs
anbOyMHUHYpHEH.

Paznuyaror moueyHyro (MCTUHHYIO) W CIIyYailHylo (JI0KHYI0) anbOymunHypHio. [Ipu
UCTUHHON anbOyMHHYpHUH O€JIOK IOMNajaeT B MOYy B ITOYKaX. DTO YKa3blBaeT Yalle BCEro Ha
3a00JIeBaHUS TTOYEK WIIM WHOTJA Ha HEKOTOpbIe (JOPMBI MOBBIIEHHOTO KPOBSHOTO JaBieHus. B
TUX CIOydasXx B MOUY€ OOBIYHO TIOSIBJISIETCS CBIBOPOTOUYHBIM albOyMHUH W CHIBOPOTOYHBIN
TJIOOYJIHH.

CrydaitHas albOyMUHYPHSI IMEET MECTO TP TIOTIAIaHUH B MOYY CIIU3H, KPOBH, THOS U T.1I.
HE U3 IIOYEK.

[IBeTHBIC peaKIuu Majio TPUTOIHBI IJIsi OOHAPYKEHHUS Oellka B Moue, TaK KaK HOpMajbHas
Y TIATOJIOTMYECKasi MOYa COACPKUT Psijl BEMIECTB, MEIIAIOIINX 3TUM PEAKLIUSIM.

Jlnst oOHapykeHusI B MOYe OSJTKOB OOBIYHO MPUMEHSIOT TP PEaKIMU Ha MX OCaxeHue: 1)
npoba KUMsSYeHHEeM, 2) OCaXKJIEeHUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTOW, 3) ocaxkIeHUe
CyJIb(POCATUIIMIIOBON KUCIOTOM.
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[Ipo6a ¢ a30THOI KHCIOTOM 0o0Jiee UyBCTBUTENbHA, YeM MP0Oa KUMSTYCHUEM, U OTKPHIBACT
1o 0,0033% Oenka.

L[BeTHBIE, HO MPO3payHbIe KOJIbIIA HA TPAHUIIE MOTYT MOSBUTHCS OT U3MEHEHHS] MOYEBBIX
WIN JKEITYHBIX NMUTMEHTOB IO/ BIMSHUEM a30THOM KHUCIOTHL. Moua, Ooratas COJIIMH MOYEBOU
KHUCJIOTBI, JAeT KOJBI[0, KOTOPOE MOJIy4aeTcss HE Ha IpaHUlle a30THOM KUCIOTHI U MOYH, a
HECKOJIbKO BbIIIe. Mowa, Ooraras MOUYEBHMHOM, MOXET 1aTh OCAJOK, COCTOSIIMN U3 IJIOXO
pPacTBOPUMON a30THOKHUCIION MOUYEBUHBL. Takoe KOJIbLIO UMEeT KPUCTAINTMYECKUH BHI, KOJIBIIO K€
6enka amop¢Ho. Eciam nmpu MOBTOPEeHMH peakiy MOYy MpeABApUTEIHHO Pa3BECTH BOJAOH, TO
KOJIbIIa OT MOYEBHUHBI He moiyuyutcs. Hakonern, cia®o 3amMeTHass MyTb MOKET HOJYYUTHCS OT
OCAKIECHMSI MyLIMHA MOYH. Takas MyTb pacroJlaracTcs He Ha rpaHMIle MOYa - a30THAsI KMCIIOTa, a
BBIIIIE ¥ HE TaK PE3KO OrpaHUYCHA.

a) [Ipo0a c cynbdocaauIIoBOi KUCIOTON

B npobupky BHOCAT 1M1 Mouu u noGasistoT 2 kamin 20% pactBopa cyiab(hocanTuiuioBoi
KucIoTHL. [Ipn Hanuuuu B Moye Oelika MOSABISETCS TOMYTHEHUE UITH OCAJIOK.

0) [Ipo6a ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM

B npoOupky HanuBaroT 1-2 M1 KOHIIEHTPUPOBAHHOU a30THON KUCIOTHl HNO3 1 0OCTOpOKHO
HACJIaWBAIOT Ha KUCIOTY 1-2 i mpodunbTpoBaHHOMN Hccaeayemoii Mmouu. [Ipu Hanuunm Genka Ha
caMo¥ rpaHuIle JBYX JKUAKOCTEH MOSIBIISICTCS MYTHBIN O€JbIii cioi (Kosbo). Eciau Genka B Mode
MaJio, TO KOJIbLIO 00pa3yeTcs He cpa3zy, a uepe3 2-4 MUHYTHI.

S. KauecTBeHHbIE peakIMK Ha caxap B MOYe

B HopManbHO# MOYe Bcerja HaXOAUTCS TIII0KO3a B HE3HAUUTENBHBIX KOJIMYECTBaX (OKOJIO
0,02%), KoTOpble HEIB3s OOHAPYKUTh OOBIYHBIMH PEAKIHMSAMH, MPUMEHSIEMBIMH IPH
uccienoBanuu Mo4u. [lociie 0OUIBLHOTO MPUHATHS caxapa B MUIILY KOJIUYECTBO IIIFOKO3bI B MOUYE
MOKET KpaTKOBPEMEHHO YBEIMYMBATbCs (MHUILEBasi INIOKO3ypus). [lnurenbHoe BblIEIIEHUE
[JIIOKO3bI C MOYOH TOBOPUT O MATOJOTHYECKOW TIIIOKO3YpUU. DTO MOXKET OBITh BBI3BAHO
3a00JIeBaHUEM TIOYEK WU TUA0ETOM.

KomnnuecTBeHHO TIIIOKO3y B MOY€ MOKHO OTKPBITH C MOMOIIBIO PEaKlUid BOCCTAHOBJICHUS
MeTaJ10B (Tpommepa, ¢ penTuHroBoM KUIKOCThIO 1 Huanaepa), morydaeHrueM rirroKo3a30Ha Win
npoboii Ha Opokenume. Peakmuu Tpommepa wu  Hunangepa sBisroTcss  HaumOoliee
YHOTPEOUTEIbHBIMU AJI1 OTKPBITHS TIFOKO3bI B MOYE.

Crnenyer 0TMETB, UTO BOCCTAHABJIMBATh MEJIb B MOYE MOYKET HE TOJIBKO caxap, HO U Ipyrue
coeIMHEHUs (MOYeBasi KMCIOTa, KpEaTUHHH, TJIIOKYPOHOBAsl KUCIOTa U 1p.). Beneacrsue atoro
peakuuu TpomMepa u ¢ GeaMHrOBOM KUAKOCTHIO HEJOCTATOYHO CIIEHU(PHUUHBI, B OCOOEHHOCTH
IIpY HETOYHOM UX IIpoBefieHuH. [Ipoba Ha OposkeHue — 10CTyIHas U BEpHas peaklus Ha OTKPBITHE
IJIIOKO3bI B MOYe. DTa npoba cnenuduyHa A III0KO3bl, TaK KaK JaeT BO3MOXKHOCTb OTJIMYHUTh
[JIIOKO3Y OT BOCCTaHABJIMBAIOIINX BEUIECTB HEYIJIEBOJHOW MPUPOJbI, OT CaXapoB HE CIIOCOOHBIX
K OpokeHMIO0 (MIEHTO03, KOTOpble MOTYT MONAacTh B MOYY IPHU COOTBETCTBYIOLIeM nuTaHuu). C
(GpyKTO301 U HEKOTOPBIMHU JIPYTUMH caxapaMu (peAKo BCTpeUaroTcs B Mode) mpoda Ha OpokeHue
JIAET MOJIOKUTEIBHYIO PEAKLIUIO.

@®pyKTo3a U TMEHTO3bl, KPOME TOT0, MOTYT ObITh OOHapy>K€Hbl B MOYE€ IPHU IOMOIIU
CHEIMAIbHBIX PEAKITHA.

B npobupky nHaymBaroT 5 Ma moun u nobasisior 2 mu 10% pactBopa NaOH, 3atem 1-2
kar 5% pactBopa cyibdara menu CuSOs (peakuuss Tpommepa). OCTOPOXKHO HarpeBaroT
BEPXHIOI0 YacCTh COAEPNKUMOTO MPOOUPKHU /10 3aKUIMAHUS (MPH MPOJOJDKUTEIIBHOM KUIISTYEHUN
Me/lb MOXKET OBITh BOCCTAHOBJICHA IO/ JIEHCTBMEM MOYEBOW KHCIOTHI M HEKOTOPBIX JAPYTHX
coenuHeHWH). Peaknvs Ha TIIFOKO3Y CYHMTAETCS TOJIOKHUTEIBHOMW, €CIM JKENThIM 0CaoK
ruapokcuaa meau (I) CuOH unm xpacubrit ocagok okcuaa menu (I) Cu0 nosiBisieTcs: He Mo3xKe,
YeM uepe3 MUHYTY MOCIIe MTPEeKpalleHusl HarpeBaHusl.

6. Peaknyy Ha alleTOHOBBIE TEJIA B MOYE

ANCTOHOBBIMH TellaMH Ha3bIBalOT B-okcumacisayio kuciory CHsz-CH(OH)-CH2-COOH,
anieroykcycHyto kucinoty CHz-CO-CH2-COOH wu aneron CH3-CO-CHs.
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OTu BeliecTBa SBISIIOTCS MPOJYKTaMU HETOJHOTO OKHCIEHHS XKupoB. [Ipu HOpMalibHOM
oOMEHE YIJIeBOJIOB [-OKCHMMAacisHas KUCIOTa M aIleTOYKCYCHas KUCJIOTa OKHUCISIOTCS TOYTH
MOJIHOCTBIO.

[Ipu HapylIeHUW OKHCJICHHS 3THX BEIIECTB OHM OOHApYXHMBAIOTCS B MOYE HapsALy C
alleTOHOM,  KOTOpbIii ~ oOpa3yercs U3  aAlETOYKCyCHOM  KHUCJIOTBI B  pe3yibTare
JeKapOOKCUITMPOBAHUS.

CH3-CO-CH2-COOH — CH3-CO-CHs + CO2

alETOYKCYCHAsl KMCIIOTA alleTOH

B Moue 310poBOro uenoBeka COACPKHUTCS OOBIYHO HE3HAYUTEIbHOE KOJIUYECTBO
aleTOHOBBIX Tell. OHM MOSBISAIOTCA B MOYE NPU HAPYLIEHUAX >KUPOBOTO WIIM YIJIEBOIHOIO
oOMeHa, B YaCTHOCTHU Ipu quabere, a TakKe PU TOJ0JaHUHU U HEIIPaBIUIIBHOM PEXUME MUTAHUS.

OOHapy>keHue alleTOHOBBIX TEJI B MOYE JIA€T BO3MOXKHOCTh YCTAaHOBHUTH HAapyIIeHHE 0OOMeHa
BEIIECTB U HEMPABWIbHBIN MUIIEBON PEXKUM.

[Tpu nuabete uccieq0BaHUS MOYM BaKHBI HE TOJIBKO ISl IMATHOCTHKH 3a00JIeBaHUS, HO U
JUTSL KOHTPOJIS 9 (PEKTUBHOCTHU JICUCHUSI.

ALIETOH, aleTOyKCyCHasl KHCJIOTa, P-OKHCMacisHas KHcioTa (Iocje OKUCICHUS €€ B
allETOYKCYCHYI0) ~ OOHApy>KHUBAalOTCSI MO  MypHypHO-(QHOJIETOBOMY  OKpAalIMBaHUIO  C
HUTPOIPYCCUAOM HaTpUS.

Hanuarot B onny npoGupky 1-2 mi pactBopa anerona CHs-CO-CHs, no6asnstor 0,4-0,5
MJI KOHIIeHTpupoBaHHOU ykcycHO# kucinoTel CH3COOH u 5-7 kanens pacTBOpa HUTPOIpyCCHia
Hatpus Naz[Fe(CN)sNO]. BeTpsxuBaroT coaep:KuMoe MPOOHPKU U OCTOPOKHO HACIauBaroT 1-2
MJI KOHLIEHTpUpoBaHHOro pactsopa ammuaka NH4OH. B npucyrcrBum anerona obpasyercs
nypIypHO-QHOIeTOBOE KOIBIO. [IpoaenbIBatoT 3Ty K€ Peakiiio ¢ MOYOi (BMECTO alleTOHA).

7. KauecTBeHHas peakiiysi Ha MOYEBUHY

MoueBuna H2N-CO-NH2, riaBHbIil KOHEUHBIN MPOIYKT OOMeHa OENKOB, CHHTE3UPYETCS B
NIEYEHU U BBIBOJUTCS MPEUMYILIECTBEHHO C MOYOM.

MoueBrHa peacTaBisieT cO00M MOTHBINA aMUJ1 YTOJIBHON KUCIOThL. MOYeBMHA HEUTpallbHA
Ha Jlakmyc. C KuciaoTtaMu o0pasyeT II0X0 pacTBOPUMBIE COJIU (HUTPAThl U OKCAJIAThl).

[Ton neiictBuem epmeHTa ypeaspl MOUEBHHA THAPOIU3YETCS.

H2N-CO-NH:z + H20 — CO2 + 2NH3

JleiictBueMm ypeas3bl OakTepuil OOBSICHSIETCS aMMHUAYHBIA 3amax MOCTOSBIIEH MOYHU
(amMuayHoe Opoxenue). ['uaponn3 MoYeBUHBI MOXKHO MPOU3BECTH U HArPEBAHUEM CO IIIETI0YaMHU.

B npoOupky nomemator 1 min mouu, nobasistor 6 kamenb 10% NaOH u octopoxHO
KUIISATAT. Y BEPXHEro Kpasi MPOOUPKH YKPEIUISIOT CMOUYEHHYIO BOJOW JIAKMYCOBYIO OyMaKKy.
BcenencrBue BbleneHUs aMMuaka, 0Opa3yrollerocss NMpu TUAPOIM3€ MOUYEBUHBI, JIAKMYCOBast
OyMakKa CUHEET.

BoiBoa:

JlaGopaTtopHas padora Ne 7-8
Tema: Jlunuasl. Bolgenenue, cBoiicTBa 1 00HApYy:KeHHe B POAYKTAX MUTAHUS
OOopynoBaHMe: TATHB ¢ IPOOMPKAMHU, TUNIETKH, CIUPTOBKH, GUIBTpOBaJIbHasA 6ymara, cTra-
kaH (50 mm).
PeaktuBpi: CoHsOH, ameron, pactsop NaOH (10%), CCls, H20, kamdopa, pactBop jernu-
tuHa, pactBopbl Na2CO3 (10%) u KMnOj4 (2%), 6en3un, ciiupt, 6eH30:1, XJI0podhopM, KprUcTal-
mnueckuit KHSO4 i 60pHas Kuciora, aMMUavHbIi pacTBOP a30THOKHCIIOTO cepedpa
AgNOs,criupToBO# pacTBOp Hola, KpaxMalbHbIN Kieictep, OpoMHas Boaa, 15%-Helii ciupTo-
BOM pacTBOp I1I€JI0YH, HACKIIIEHHBII pacTBOpP MOBAPEHHOM COJU,pa30aBiIeHHbIE PACTBOPHI YK-
CYCHOM U CEpHOM KHUCIIOT,.
OO0BbeKT uccjieI0BAHNS . BAPEHBIH )KENTOK KypHHOTO siflla, MO3T ¢ TUIICOM, Siipa OPEXOB, ce-
MeHa TOJICOITHYXa, OOJETINXHU U APyTUe MPOAYKTHI, COJEPIKAIINE KUP, a TAKKE OJTHBKOBOE,
M0JICOJIHEYHOE, COEBOE, JIbHIHOE, KYH)KYTHOE, TUXTOBOE, KYKYPY3HOE, 00JIETNX0BOE Macio.
Xoa padoTbr:
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OmnbiT 1. OOHApY’XKEHUE KUPOB B MPOTYKTAX MUTAHUS

A. Manoe KOJIMYeCTBO UCCIIEyeMOoro o0pasia u3MeIbyualoT, IOMENIAloT B IPOOUPKY, 10-
0aBJISIOT 3-4 MJI UETBIPEXXJIOPUCTOIO YIJIEPOa U HarpeBarT HECKOJIbKO MUHYT (Tsra). Beuny
OTACHOCTH IOXapa HeNb3sl MPUMEHATh 3(Up WIK aueToH. HeckonbKo Kamenb MoJIy4eHHOTO
pacTBOpa HaHOCST Ha OJIOCKY GuiIbTpoBanbHOU Oymaru. [Ipu Hanuuum xkupa odpasyercs xup-
HOE IISITHO.

b. HanuBarot B xumuuecknii crakad 20 Mi1 BOJIbI, IOMELIAIOT HA €€ MOBEPXHOCTh OUYECHb
MaJICHbKHE 4acTUIBI KaM(Opbl, OHU HAYMHAIOT KPYKUThCS («TaHIyoT»). Kak Toiapko nobas-
JSI0T B BOJY MeJIbYaiilliMe YaCTULbI )KUPA, 3TOT «TaHEel» MpeKpallaeTcs.

OnbIT 2. Boigenenue JIeUTUHA U3 JKEJITKAa KypUHOTO sifia

B crakaH momemaroT MOJIOBUHY KYPUHOIO XeJNTKa W, oMeluBas, npubasistor 40 mi
ropsiuero cnupra. PacTBop oxnaxnaioT U GUIBTPYIOT B CYXYI0 IpOOUpPKYy. DHIBTpAT J0JKEH
OBITH ITPO3PAYHBIM.

Omnpit 3. CBoOlicTBa JEUTHHA

B cyxyro npobupky BHOcAT 10 kamenp aneroHna u 1-2 kamim pacTBopa JenuTHHa. Beima-
naet ocanok. [Ipu nobaBneHnn JeUTHHA B BOLY 00pa3yercs sMylibcus. Pe3ynpTaT onbita u
ero o0bsICHEHUE 3alMChIBAIOT B T€TPaab. YeM OTiIMUaeTcs JIELUTUH 110 CBOMCTBAM OT IPYIrHX
HKUPOB?

OmnbIT 4. ['vuponu3 JenuTuHA

B ocraBmmiicst ¢punbTpar BHOCAT 2-3 MJI TUAPOKCUIA HATPHS M HATPEBAIOT IO KUIICHUS.
OcTopo:xno! Vccienyrot Boienstomuiics ra3. Oulymaercs 3anax cejleJo04Horo paccoiua (3To
3anax aMuHoB). CaenaiTe BHIBOJ O COCTaBE JICIIUTHHA.

OnbiT 5. CpaBHEHHE CBOICTB pa3HOOOpa3HBIX Macel

Hanugator B npoOupky 0,5 min macna, 1 mu pacTBopa kapOOHaTa HAaTpus U MO KaruisiMm
N00aBIAIOT pacTBOp MepMaHraHata kanus (mpumepHo 2 mit). Conepkumoe NpoOUPKH 3HEp-
TUYHO BCTpAXHUBarT. OTMeUaoT U3MEHEHUE OKpacku B TeueHue 15 cek, 30 cex u 60 cekyH.

CpaBHMBarOT 00beM IepMaHIraHaTa Kajius, KOTOPbIH MOXKET ObITh 00€CLBEYEH Pa3IMUHbBIM
MaciaoM (00beM Maciia 10JKEeH ObITh OAMHAKOBBIM). [les1atoT BBIBOI O CTENIEHU HENPENEIbHOCTU
MOJICOJIHEYHOT'O M OJIMBKOBOI'O Macia.

OnbIT 6. Brifienenne xoecteposia u3 Mo3ra.

B cyxyto npoOupky BHecTH 2-5 r Mo3ra + 6 T rurmca, npuiuTh 5-6 Mia xjiopodopma, Tiia-
TEJNbHO MepeMelIaTh, OTGUIbTPOBaTh (GUIBTP CMBITH XJ10podopMoM). (Bece mpoOupku JomKHbBI
ObITH cyxue!)

Kauecmeennas peaxyus na xonecmepon — peaxyus Llugga:

K ¢unpTpaty 0cTOpOXKHO, O CTEHKE MPOOMPKU HACIOUTH 1M CepHON KHCIOTHI (KOHIL.) —
Ha rpaHuile pa3aena (a3 — KOJIbLIO KPaCHOTO I[BETA.

OnbIT 7. IKCTPArupoBaHue KUPa U3 MACTHYHBIX CEMSIH
Cwmemats 2-3 T CeMsIH C UHCTBIM PEUHBIM [TECKOM M TLIATEJILHO pacTepeTh B cTynke. M3menbueH-
HbI€ cEMeHa NOMECTUTh B MPOOUPKY U NPUWIUTH 5-6 Mi1 OeH3UHA (MOXKHO B3STh APYTroi pacTBOPH-
TeNb, CM. ONBIT 1). 3aKpbITh MPOOUPKY NMPOOKOH ¢ TPyOKOI-XOJIOAUILHUKOM U HarpeBaTh Ha BO-
nsiHo# 6ane 10-15 munyT. IlomydeHHBIN pacTBOp >kKpa OT(HUIBTPOBATH, CMOYUTH UM KyCOYEK Oy-
Maru u Ha0Jro1aTh 00pa3oBaHUE KUPOBOTO MATHA HA OyMmare mociie UCapeHus: paCTBOPUTEIIS.

OnbiT 8 OMBLICHHE :KHPOB B BOAHO-CIIHPTOBOM PACTBOPE LIEJI0YH

B npo6upky nmomecTuTs 2 T xKUpa U NpuinTh 6 Mi 15%-Horo cnupToBoro pactBopa mesnoyu. [le-
peMenIaTh CMech CTEKJISIHHOM Mano4Koi, MPOOHPKY CO CMECHIO 3aKpBITh MPOOKOH ¢ TpyOKOii-XO0-
JIOIUIBHUKOM, MIOCTAaBUTh B BOJASIHYIO OaHIO U HarpeBaTh 12-15 MunHyT 10 kunenus. OMbUIeHHE
BECTH JI0 TEX IOP, NOKA )KUJIKOCTh HE CTAHET OJJHOPOIHOM.
Jlns onpenieneHyst KOHIIA OMBUICHHS HATUTh B TPOOMPKY HECKOJIBKO Karelb MOJy4eHHOM cMecH,
n06aBUTh 6 MJI BOJIBI M HarpeBaTh pacTBop. Eciu B3sTas cMech pacTBOpsieTcs B BoJiEe, O€3 Bble-
JICHUS! Karlesb )KMpa, TO OMBIICHHE MOYKHO CUMTATh 3aKOHYEHHBIM. Eciii B pacTBOpe ecTh Kariu
KHpa, TO CMECh MTPOJOJKUTH HarpeBaTh Ha BOJSTHON OaHe elle HeCKOJIbKO MUHYT.
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K momy4eHHo# TycTO# KUAKOCTH 100aBUTH HachIeHHBIH pacTBop NaCl. XKuakocts MyTHEET 1
BBIJICTISIETCSI CIIOM MBLIA, BCIUTBIBAIONININ HA TIOBEPXHOCTD.

OnbIT 9. IIpo6a HAa HeHACBILIEHHbIE dKMPHbIE KUCJI0ThI
K cmecu 1 M pacturensHoro macia v 1 M1 BoJibl 100aBUTH 2 KaIId COIUPTOBOIO PacTBOPA
rona. Ilocie HEPOJOMIKUTENEHOTO BCTPSAXUBAHUS COACPKUMOE TPOOUPKH MPOBEPUTH HA peak-
U0 C KpaxMayoM. PacTBop kpaxmaia He JaeT CHHEeTr0 OKPALIMBaHUsA, TO €CTh HE OOHAPYKUBACT
MPUCYTCTBUS CBOOOJHOTO Hofa.

OnbiT 10. Onpenesienne nepekncHoro okuciaeHus unuaos (I1OJI)
Meton 1. PaznuyHble TOKCUKAHTBI, B TOM YHCJIE TSXKEJIbIE METAJUIbl, MOT'YT BbI3bIBAaTh OKHCIIH-
TEJIbHBIA CTPECC Y PaCTeHUN, CTUMYJIHPYS 00pa3oBaHHE B KJIETKAaX aKTUBHBIX (POPM KHCIOPOIa
(ADK). Cyniepoxcuansbiii paaukani (Oz'-), nepokcun Bogopoaa (H202) u ruapoKCHIIbHBIN paguKai
(HOe¢) o6nanatoT o4eHb BBHICOKOI arpecCMBHOCTBIO M CIIOCOOHBI MOBPEXIATh MPAKTHUYECKU BCE
KOMITOHEHTHI KJIETKH. AKTUBHBIE paJiKaibl, rIaBHbIM 00pazom HOe, B3auMoeiicTBys ¢ opranu-
YeCKMMU BelecTBamu, 00pa3yrot runponepokcusl JJHK, 6enkos, munugos (ROOH). I'mapomne-
POKCHJIBI, TAK)KE€ KaK M MEPOKCU[bI, XUMHUYECKH aKTHBHBI U B X0Jle¢ MeTaboiIn3Ma NepexoisiT B
CIIUPTHI, albACTUIBI, STIOKCH]IBI U IPYyTHE OKUCIeHHBIE coequHeHus. O0pasoBanrne ROOH Ha3bI-
BalOT MIEPEKUCHBIM OKHUCIICHHEM. B TUIuaX B OCHOBHOM B ITOJIMHEHACKIIIEHHBIX KUPHBIX KHCIIO-
tax ADK BBI3BIBAIOT ICMHbBIC peakinu ¢ HaKomieHrneM Junuansix (L), mepokcmnpubix (LOOS),
ankokcwibHbIX (LO®) u Apyrux pagukanoB. Y4yacTHe TSXKEIbIX METAUIOB C IEPEMEHHON BaleHT-
HOCTbIO, TAKUX KaK MEJb, XKeJle30, KoOanbT U JIp. IPUBOJIUT K pa3BeTBICHUIO 3T0il 1enu. [lepe-
KHCHOE OKHCIICHUE JIUMIUIOB SIBISIETCS MHIUKATOPHOM peakiyel MOBPEKICHHS KIETOYHBIX MEM-
opan. B pesynbraTe I1OJI 006pa3yroTcsi KOHEUHBbIE META0OIHUTHI (MAJIOHOBBIM TUATBICTHI, TaH,
NEHTaH U Jp.), pearupymouiue ¢ Tuodapoutypooit kucioroit (THK).
IIpuroroB/ieHne peakiHOHHOM Cpeabl:
Ha 100 M H20 gucrt.: 10 T TpUXIOpyKCYyCHOM KUCIOTHI U 250 Mr THOOApOUTYPOBOM KHUCIOTHI.

Xo0 pabomut

Pacturensnbiii matepuan (300 Mr ChIpbIX JIMCTHEB) PACTUPAIOT B CTYNKE C HEOOIBIINM
KOJIMYECTBOM PEAKIIMOHHOM cMmecH, cocrosiien u3 0,25% pactBopa THOOapOUTYPOBOM KUCIIOTHI
(TBK) B 10% pactBope TpuxiopykcycHoi kuciotsl (TXVYK). s nyuinero pactupanus 100aB-
JSIOT CTEKJISTHHBIN NecoK. ['OMOreHar nepeHocsT B CTEKISTHHYIO MPOOHUPKY HEOOIBLIIUMH MOPIIH-
MU peakIoHHOM cMecu. KoHneunblit 00beM Kaxaoi nmpoObl coctapmsieT 4 mi. [IpoOsl mepeme-
IIMBAIOT U TOMEIIAIOT B HarpeTyro 110 95°C BoasHyto 6aHio Ha 30 MuH. 3aTeM MpoOBI PE3KO OXJIa-
KIAIOT, TOMeIIas B Cocy/] ¢ XxoloaHo# Boaoit (mpumepHo +10°C). Coaepxumoe mpod mepeHocsT
B LEHTpUPyx)HbIe MPoOupkH U eHTpudyrupyrot 10 mun npu 10000 g. OnTuyeckyro MIOTHOCTh
u3MepstoT Ha ciekTpodoTomerpe nipu J[ = 532 um u [ = 600 HM IPOTUB KOHTPOJISA, COACPKAIIETO
peakmuonnyto cmech (0,25% pactBop TBK B 10% pactBope TXVYK). Konnentpamuio ThK-pea-
TUPYIOMUX TPOIYKTOB PACCUMTHIBAIOT ¢ ydeToM Koddduuuenta skctuamun 155 mM™T em?. A
(MM/r cobip.Beca) = ([1532-11600)/(155*0,3)
BriBoabI:

JlaGopaTopnas padora Ne 9
Tema: KauecTBeHHbIE peakuM HA YIJIEBO/bI
[lesib: MO3HAKOMUTBHCS C (PYHKIUSAMH YTIEBOJOB, X CTPOEHUEM, KiIaccu(pUKael u CBOM-
CTBaMHU.
OOopyoBaHMe: >IEKTPOITUTKA, IITATUB C MPOOUPKAMU, MUIIETKH, BaTHbIE (PUIIBTPHI.
PeakTHBBI: KOHII. CEpHast KUCIIOTa, a-HadTod, ruapokcua meau (1), sxkenezocuHepoauCThIi Ka-
mmit (0,0051), cepHokucisiii nuHk (0,45%) u eaxuit Hatpuii (0,1H), runocynbQuT.
O0BbeKT uccieI0BaHUs: TPOAYKTHI IUTAHUS COJIep Kallle YTIEBOIbI: XJ1e0, kKapTodens, baHaHbl,
MaHJIapUHBI, PUC, ME]I, 10JI0KO (3e1€HO0E U CIIeNoe), BUHOIPa, MOPKOBb, MOJIOKO.
Xoa padorsr:
Omnbit 1. KayecTBeHHBIN aHATN3 MPOIYKTOB MUTAHUS HA COJEPKAHUE YTIIEBOJIOB
IIpuroroB/ieHHEe BBITSKKHU MPOIYKTOB
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X11e0, s16710K0 (3€7EHO0E U CIeI0e), THIKBY, MOPKOBh PACTUPAIOT B CTYIKE /IO OJHOPOIHOM
Macchbl, pa3zoasisioT Bojoi (1:1). @acoinb, puc TIIATETBLHO PACTUPAIOT A0 KOHCUCTEHLIUU MYKH U
paz0aBisArOT Boso# (1:1). ATieIbCHH M IIOMUIOP Pa3pe3aroT U UCIIONIB3YIOT IJIs aHAIM3a COK. Mén
pa30aBisAOT BOOM B cooTHOMIeHUU (1:1).

a) OGHapyxeHHue puOO3bI

K 0,5 M1 BBITSKKH HCCIIEIYEMOTO MPOIyKTa AJOOABISIOT 2 Kariiu o-HadToja U MO CTEHKE
MPOOUPKH OCTOPOKHO, O3 BCTPSIXUBAHMS, HATUBAIOT 2 MJI KOHII. CEpHOM KucnoThl. Ha rpanune
JBYX JKUAKOCTEH 00pa3yeTcsi KOJIbI0 KPaCHO-3€JEHOTO [IBETA MPU HATTMYUH PHOO3BI.

0) OGHapy’KeHHE TITFOKO3bI B COKE pacTeHU peakuuei Tpommepa

S6n0kx0 HaTHpaKOT Ha TEPKE, OTKUMAIOT COK. Pa3zdasistoT ero Bojoi (1:1). Cexeocaxnén-
HbIi Tuapokeua meau (1) nemsT Ha ABe YacTH, TOOABIAIOT K KaXKI0M HECKOJIBKO Karelb pa30aB-
JICHHOTO 510J109HOTO0 coKa. CoepKMUMOE MepBOii MPOOUPKH BCTPSAXUBAIOT, OTMEUAIOT U3MEHEHHE.
Ocaziok BO BTOPOIi MPOOUpPKE HArpeBaroT.

B) O6HapyxeHue QpyKTO3bl B MEE

B nBe npobupku HanuBaroT 1no 2 mi peaktua CenuBaHOBa. 3aTeM B OAHY MPOOUPKY MpHU-
OaBysiroT 2 Karmu 5%-HOTo pacTBopa Ména, a B Apyryro 2 xamm 1% pactBopa rirokossl. Obe
MPOOUPKH OTHOBPEMEHHO IMOMEIIAIOT B BOJSIHYIO 0aHIo ¢ TemnepaTypoit Boabl 80 °C u BbLACpKH-
BAIOT IIPH PTOM TeMIiepaType B TeueHne 8 MuHyT. CpaBHHBAIOT OKPACKY pacTBOPOB (B MPOOUpKeE
¢ MEIOM TOSIBJISIETCSI PO30BO-KpPacHOE OKpalinBaHue). B mpobupke ¢ riroK030# TakKe MOXKET MO-
SABUTHCS OKpAIIMBaHHUE, HO FOPa3J 0 MEJICHHEE.

r) OGHapykXeHHe Kpaxmana

T'oToBAT cpessl kapTodens, 010K, 6000B, ceMsSH MIIEHUIIBI, KpaxMalbHbIN Kieiictep. O06-
pabaThIBaOT UX HOJIOM.

BoiBoabI:

JladopaTopnasi pa6ota Ne 10

Tema: beaxku
IJeemnvle peakyuu Ha amMuHoOKuUCI0MbL U OEnKU

[lesb: [T03HaKOMHUTBCS CO CTPOEHUEM OEIIKOB.

O0BbeKThl HMcciIel0BaHusI: OENOK SiIa, MOJIOKO, JPOKKH, CBIBOPOTKA KPOBH, BOJIHBIN
pacTBOp aMMHOKHCIIOT, PACTBOP TUPO3HHA B a30THOW KHCIIOTE.

benku — BakHelass 1 HeoOXoJuMasi COCTaBHasl 4acTh BCEX >KUBBIX OpraHu3MoB. OHU
COCTABIIAIOT TJIABHYIO MACCy CyXOTO BEIECTBA TKAaHEHW YEJIOBEKA M MOYTH BCEX JKUBOTHBIX. JTO
OUYEHb CJI0KHbIE, BLICOKOMOJIEKYJIIPHOE COETMHEHNUS, HaXOASIINECs: B OpraHu3Me B KOJUIOMIHOM
COCTOSIHUM.

Peakuuu Ha npucyTcTBUM O€IKa OCHOBAaHbI HA OTKPBITUU B HEM TE€X WJIM MHBIX XUMHUYECKHUX
IpyNI U Ha ero (hU3MKO-XMMHYECKUX CBOMCTBax. HekoTopwle peakuuu MpHUCyIIUd HE TOJBKO
OenkaM, HO M JPYTUM BEIIECTBAM, COAEPKAIIUM Te e Ipynnsbl. Tak, ps IBETHBIX peakiuil Ha
0€eJIoK SABJIAETCS MO CYIIECTBY PEAKIMSIMU Ha Ty MM UHYI0 aMUHOKHCIIOTY, BXOZSIIYIO B COCTaB
Oenka. [losTomMy myis yCTaHOBJIGHMsI Hamu4usi OejKa HEAOCTATOYHO KaKOW-HUOYIh OHOM
peakuuu. B MeIMIIMHCKON TOYKH 3pEHHs] Ba)KHO ONpENeNHUTh OEJOK B MOYE, a B HEKOTOPBIX
CIIyJasiX Tak’e B CIIMHHOMO3TOBOM KUJKOCTH U B KPOBH.

Omnbit 1. IIBeTHBIC peaKkuy HA OeaKH

[TpucyTcTBHE Oenka MOXXHO OOHApY>KUTh PSJIOM I[BETHBIX peaKUUi. OTH peakuuu
CBOWCTBEHHBI COCTaBHBIM 4YacTAM Oellka — aMHUHOKHCIOTaM WIM O00pa3yeMbIM HMHU
rpynnupoBkaMu. Tak MoMUnenTHabl, a TAKKE BCE MENTOHbBI U OETIKU 1al0T OUYPETOBYIO PEaKIUIo,
XapaKTepHYIO JUIS HAIWYMs MENTHIHBIX CBs3eil. Bce aMMHOKMCIOTHI, MOMMNENTUBl U OeNKH
AT OKpamuBaHue (0ObIMHO (DHMOJIETOBOE) MpU HAarpeBaHUM ¢ HUHrUApUHOM. HekoTopsie
AMHHOKUCIIOTHI (TUPO3UH, TpUnToaH, heHuIananuH, HUCTUH, apTUHUH, TUCTUIUH) U UX OCTATKU
(HarpuMmep B MoJieKylse Oelika) AaroT XapaKTepHble [IBETHbIE peakiuu. B GonplimHCcTBE OEIKOB
IIPY TIOMOIIY YyBCTBUTENIBHBIX PEaKIUii MOKHO OOHAPYKUTh YTIIEBOIHBIE KOMITIOHEHTHI.
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a) HunrunpunoBas peakius (Ha 0-aMUHOKHCIIOTHI)

benkwu, a B eme 6ojiee CHIIBHOM CTENIEHH aMHUHOKHUCIIOTHI U TIOJUIICTITH/IbI JAIOT CHHEe
WK (pUOIeTOBOE OKpAIllMBAHUE C HUHTUIPUHOM (TpUKETOrHApuHAeruapaTom). HuHruapunonas
peakIus XapakTepHa JUIsi aMUHOTPYTITIBI B O-TIOJIOKEHUH.

1. B npobupky BHOCAT okojio | M pacTBOopa IIMIIMHA, AO0ABISAIOT 5-6 Kamenb pacTBopa
HUHTHIPUHA U HarpeBatoT. [losBisercs cuHe-QpHroiIeToBoe OKpaluBaHue.

2. Taxxe mMpou3BOAAT HUHTHUIAPHHOBYIO peakiuio ¢ 1-2 mi pactBopa Oenka, B3saB 0,3-0,5 mu
pactBopa HuHrHApHHA. [lomydaeTcs puosneroBoe (MHOTAA (HPHUOIETOBO-PO30BOE) OKPAIINBAHUE; C
TEYEHHEM BPEMEHH PaCTBOP CHHEET.

0) KcanTonporennoBas peakius (Ha HUKIMYECKIE AMUHOKHUCIIOTHI)

[Tonapnstoiee 6OIBIIMHCTBO OEKOB MPU HATPEBAHUU C KPEMKON a30THOW KUCIOTON aeT
KENTOe OKpaIIMBaHUE, IEPEXOAIIee B OpAHIKEBOE MPH 100ABICHNH IIEI04M Wik aMmmuaka. [lo-
IPEYECKU «KCAHTOC» - JKENThI, OTCIO/Ia HAa3BaHHME KCAHTOMPOTEHMHOBaoi. Takoe 3kenToe
OKpaIllMBaHWE MOKHO HAOJIOAATh MPH MOMAJAaHUN KPETKOH a30THOM KHCIOTHI Ha KOXY, HOTTH,
HIEpCTh U T.NI. DTa peakius XapakTepHa Nl OEH30JIbHOTO siipa HUKINYEKCKUX aMHUHOKHUCIOT
(Tupo3uHa W TpHunNTodaHa), KOTOpbIE coAepXkarcs Mo4TH BO Bcex Oenkax. Ilpum mobGaBnenun
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI TMPOUCXOIUT HHUTPOBaHHE OEH30JBHOIO KOJbIA C
00pa3oBaHMEM HUTPOCOECAUHEHHUH XKeNToro nBera. KCaHTONPOTEMHOBYIO peaklnio, MOMHUMO
0enKoB, Aal0T TaK:ke MHOTHE O0Jiee MPOCThIe apoMaTUYeCKHe coeMHEeHU (Hanpumep, peHon).

B npobupky nomemarot 1 mi1 pactBopa 0enka, IpUIUBatOT 5-6 Kamneslb KOHLIEHTPUPOBAHHON
azotHoi kucinoTel HNOs3. [TosiBisiercs ocagok cBepHyBIIerocs (o BIUSHUEM KHCIOThI) Oelnka,
KOTOPBI OKPAIIUBAETCS [TPU HarpeBaHUU (OCTOPOXKHO!) B )KeNThIN 1[BeT. JlatoT MpoOupKe OCTHITh
U OCTOPOXKHO MPUIUBAIOT U30BITOK KOHIIEHTpUpOBaHHOTO pacTBopa ammuaka NH4OH umu 20%
pactBop ruapokcuaa Hatpus NaOH. XXenrtas okpacka mpu moamienaunBaHUM TIEPEXOIUT B
OpaHXKEBYIO.

B) Peakiiun Musiona (Ha TUpO3UH)

®DeHoJIbl, HanpUMep, KapOoIoBasi KUCIOTa, U UX MPOU3BOHBIC JAIOT PTYTHHIE COSAMHECHHUS
KPacHOTO 1BETa. DTH COCIMHEHUS TOIYYarOT IPH HATPEBAHUHU CO CHEIHUATBHO MPUTOTOBICHHBIM
pPacTBOPOM PTYTH B @30THOM KUCJIOTE, CoAepkKallel a30TUCTYIO KUCIIOTY .

BonbmmHCTBO OENKOB JalOT MUJUIOHOBYIO PEaKIMI0, TaK KaK B HX COCTaB BXOAMT
AMHHOKHUCIIOTa TUPO3UH, SBJISIOIIASACST OJHOBPEMEHHO (DEHOJIOM.

1. HanuBarot B nmpoOupKy okosio 1 M pacTBopa THpO3MHA, IpUiauBaioT okosio 0,5 Ml peakTuBa
MuioHa ¥ 0cTOpOXKHO HarpeBaroT. [losBiseTcss po30BO€ OKpalIuBaHKeE.

2. B mpo6upky nomeniatoT 1-2 mi1 pactBopa Oenka 1 npudasisioT 5-6 kamnesb peakTiBa MuiioHa.
[TosiBnsieTcs ocaiok CBEpHYBILIErocs Oeka, Tak Kak peakTUB MUIOHA COAEPXKUT COJM PTYTU U
a30THyI0 KHuCioTy. ComepKuMoe MPOOMPKU OCTOPOKHO HarpeBaroT. OcajoK OKpalInBaeTCsl B
KUPIUYHO-KpacHbIH 1BeT. Crenyer nzberars npudaBieHus N30bITKAa peakTuBa MUIIIOHA, TaK KaK
3TOT PEAKTUB COJEPKUT Aa30THYK KHUCIOTY, KOTOpas MOXET JaTh >KEJITOE OKpallliBaHUE
(KCaHTONIPOTEMHOBYIO PEAKIIHIO), MACKHpYIOIllee peakiuio MuioHa.

3. IlponenbiBalOT aHAJIOTUYHBIM 00pa30M MMJUIOHOBY PEaKLIMIO C PacTBOpPOM kenaTtuHa. Eciu
JKeNaTHH JI0CTaTOYHO YUCT, pPeaklUs He IMOoJIydaeTcs, TaKk Kak B MOJIEKYJIE KeJaTHHA OCTaTOK
TUPO3HHA OTCYTCTBYET.

r) Peakius AnamkeBuua (Ha Tpuntodan)

[Tpu noGaBneHNM K O€IKY HECKOIBKUX Karellb TTMOKCUIOBOI KUCIIOTHI HA TPAHUIIE C
KPENKOoW CepHON KUCIIOTOH MoTydaeTcs KpacHO-(HOJIETOBOE OKpaIlliBaHUE. JTa peaKiys
3aBUCHUT OT MPUCYTCTBUS B MOJIEKYJIe Oeka TpunTodaHa.

B mnpobupky mnoOMeImaT HECKOJIbKO Kamenb Oenka, NpuOaBiIsioT okoio 1 mi
KOHIIeHTpupoBaHHOU ykcycHoW KucioThl CH3COOH wu, cuinbHO HakJIOHWB NMPOOHPKY, OYECHB
OCTOpPOXKHO, MO CTEHKE MPOOWPKH MOACIAMBAIOT OKOJIO 1 MJ KOHUEHTPUPOBAHHOH CepHOM
kucnoTel H2SO4 Tak, uToOBl 00€ KMIKOCTH HEe cMemanuch. [Ipu CcTOSHWM Ha TpaHUIE NIBYX
XKHUJIKOCTEH MOTydaeTcsi KpacHO-(hHUOJIETOBOE KOJIBLIO.

1) Peaxums ®onst (Ha cepycoaepkaiifne aMHHOKUCIIOTHI: IIUCTHH U ITUCTEHH )
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B coctaB mMosekyibl OONbIIMHCTBA OEIKOB BXOIAT COAEpKalllue Cepy aMUHOKHUCIOTHI —
[IUCTUH U [TUCTCHH.

[Ipu xunsuenuun 6enka ¢ pactBopoMm ruapokcuna Hatpus NaOH u aneratom cBHHIA
(CH3COO)2Pb pactBop HaunHaeT TeMHeTh. Kpenkas mienodp pa3pyniaeT HUCTHH M UCTEHUH U
OTIIEIUISACT cepy B BUAC cyiabduma Hatpus NapS.

Arnerar ceunia (CH3COO)2Pb pearupyer ¢ rugpokcugom Hatpust NaOH ¢ o6pazoBaHreM
IUTIOMOUTA HATPUS:

(CH3COO),Pb + 2 NaOH — Pb(ONa), +2CH3COOH

Cynshun natpust NaxS mpu B3ammopeiictBuu ¢ maromoutom Hatpus Pb(ONa), maer
YepHbIN ocalok cynbduaa ceunia PhS:

NazS + Pb(ONa)2 + 2H20 — PbS| + 4NaOH

B onny npoOupky HaimBaroT 5 kamneib 1% pacTBopa simaHOTO OeKa, B IPYTYIO — 5 Kamneb
1 % pacTBOpa xenaTuHa. B xaxayio nmpobupky a00aBisitoT no 6 kanens peaktuBa Dosns. [Ipu
WHTCHCHUBHOM KHITSTYCHUH JKUKOCTh TEMHEET.

e) buyperoBas peakius (Ha 6€710K)

B mienouno#i cpene B mpUCYTCTBUU COJIei Meau OeKH atoT (PUOJIETOBOE OKpAIIMBaHHE.
Oxkpacky [aeT KOMILUIEKCHOE COeIWHeHuEe Menu ¢ nentuanbiMu rpynmamu: - CO — NH - .
BbuypeToBas peaxiysi moay4yaercsi TakKe ¢ IMPOTyKTaMU HETIOJTHOTO TUAPOIIN3a OelIKa-MenTOHAMHA
Y TIOJIUIETNTUIAMHU.

CBoe Ha3BaHHe OMypeTOBas peakuus IMOJydnsIa OT MPOU3BOJHOIO MOYEBHHBI - OMypeTa,
KOTOPBI JJaeT 3Ty peakiuio. buyper odpasyercs mpu HarpeBaHUU MOYEBUHBI C OTIICTNIEHUEM OT
Hee aMMHuaka. buypeToByr0 peakuuio JaloT: aMUHOKHCIOTa TUCTHIUH M aMHJl acraparuHOBON
KHUCIIOTHI — acTaparvH.

B npobupky nomemrator okosno 1 mi pactBopa 6enka, 1-2 mi 10% pactBopa rugpokcuaa
Hatpus NaOH u 1-2 xarm 5% pactBopa cynbdara menu CuSOg. [Tpu B36anThIBaHuN 00pa3yercs
($uoseToBOE OKpALLIMBAHUE.

BeiBOABI:

JlaGopaTopHas padora Ne 11

Tema: beaku
QDu3uKo-xumuueckue ceoiicmea 0enKos
[leab: [To3HaKOMUTHCS CO CBOMCTBAMM OEJIKOB.
O0BbeKThI HccaeI0BaAHMA: OCIOK KYPHHOTO SHIa, MOJIOKO, IPOKKH, CBIBOPOTKA KPOBH.
OmnbiT 1. BricanuBanue O€JIKOB

benku sBastorTcs TUAPOGUIBHBIMU KOJUIOMIAMHU, WX YAaCTHUIBl MPOSBISIOT OOIBIIOE
cpoAcTBO K Bojae. Bonmnas oOosiouka He gaeT OEIKOBBIM YacTHUIIAM COEIUHATHCA BMECTE U
YAEPKUBAET UX B pACTBOPE B yCTONYMBOM COCTOSTHUU.

[Tpu nobaBnennu k pactBopy OenkoB Heopranmdeckux cosieit (NaCl, (NH)2 SO4 u mp.),
MOCNIEAHUE aJCOPOUPYIOTCS Ha OENKOBBIX MOJIEKyJNaX, AENaloT WX DJIEKTPOHEHTpaIbHBIMHU,
MOHWXasi YCTOWYMBOCTh KOJUIOMAHOTO pactBopa. Ilpu OoNbIION KOHIEHTpAIMu CoJei
MPOUCXOUT JeTuapaTaius OeIKOBBIX YACTHIL, U UX OCaKIaeHue. TakuM ke AericTBreM 00IagatoT
HEKOTOPbIE OPTaHNYECKHE BEIIECTBA: CIUPTHI, alleTOH, dPHup.

Ocanku 0OenKoB, TOJyYCHHBIE BBICATHBAHHEM, MOTYT OBITh PAacCTBOPEHBI BHOBH IOCIHE
YMEHBIICHUSI KOHIICHTPAIIUH COJICH THATN30M WJIH Pa3BeIeHUEM BOJIOM.

A) OcaxJieHre 6eTKOB CEPHOKUCIIBIM aMMOHUEM

B nipoOupky HamuBaroT 1 MJI MSICHOM BBITSDKKH, 100aBistioT 1 M1 HackitenHoro p-pa (NH):2
SO4u nepememmBarot. Habmo1atoT moMyTHEHHE pacTBoOpa.

b) Ocaxxnenue 0eiIKoB XJIOPUAOM HATPUS U CIIUPTOM

B nBe nmpoOupku HanuBaroT mo 1 Ma suyHOTO OENKa, 3aTeM B OJHY IMPUOABISIIOT HEMHOTO
XJIOpHJIa HAaTpus, a B IPYTYI0 CIIUpTa U B30anThiBatoT. Habiro1aroT BbINaieHne MEJIKOro OcajiKa.

OnbIT 2. OcaxxaeHue 0eIKOB COMSIMH TSHKEIBIX METAIIOB
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Conu TSXKENbIX METAJUIOB B HEOONBIIMX KOHIEHTPALUAX JIETKO OCaXAAI0T OCNKH U3
pacTBOpoB, 00pa3yst C HUMHU KOMIUIEKCHBbIE COCAMHEHUsS. bBenkoBble Ocagku, MOJTy4YEeHHBIE
JEICTBUEM coJiel TsDKENbIX METauIoB (CBHHIIA, MEAH, cepedpa, pTyTH U Jp.), HEPACTBOPUMBI B
NepBOHAYAILHOM pacTBopHTese. Takoe ocakaeHue ciaeyeT OTHECTH K HEOOPaTUMBIM PEaKIIHsIM,
CBSI3aHHBIM C JIeHaTypaluei oenka.

DTUM CBOWCTBOM OEIKOB IMOJB3YIOTCS B MEIUIIMHCKON IMPaKTHKE, ymOTpeOsis Oenku
(MOJIOKO, fiil1a) KaK MPOTUBOSIUE MIPU OTPABICHUU COJSIMHU PTYTH, CBUHIA UM MEIH, TIOKa 3TH
COJIM HE YCIEJINU BCOCAThCS.

B 2 npoOupku HanuBaroT o 1 mi Genka, B OHY AO0ABISIIOT PacTBOP alerara CBUHIIA, B
npyryto cynbdara mean. Habmonaror o6pazoBaHue 0CaJIKOB.

OunbIT 3. OcaxaeHne OEJIKOB aIKAJIONIaMHU

[lpu  noGaBneHWHM  AJIKAIOMJIHBIX  PEAaKTHBOB  (TaHWH, TNHMKPUHOBAs  KHUCIOTA,
JKEJIE30CUHEPOAUCTHIN Kalluii U Ap.) pacTBOPbl OEIKOB 00pa3yloT OCaAKU. DTO 0OBACHSAETCS
HAJIMYMEM CXOAHBIX a30THCTBIX T'PYNIHPOBOK KaK B OENKax, TaKk M B aJKAJIOHIaX, KOTOpbIC
B3aMMOJICHCTBYs Mexay co0oi, 00pa3yloT HEpacTBOpUMBIE cojeoOpa3Hble coequHeHus. B
NOoCIEeTHUX OEJOK SIBISETCS KATHOHOM, aJIKaJIOUJ — aHKOHOM, IIO3TOMY OCaKJCHHE NMPOBOIST B
KHUCTION cpele (YacTHIbl Oesika Tepe3apsyKaroTcs U IMEepeXOoAsIT B COCTOSHUE KaTHOHOB). B
IEJIOYHOM cpesie 0CaJIKU pacTBOPSIIOTCS.

B 2 npo6upku nanuBatot o 1 mn 6enka, nogkucisatot 0,5 mu ykeycHol kucnotsl (1% p-
p)- B onHy n00aBisitoT HacChILIEHHBIM PacTBOp TaHWHA, B JIPYIYI0 — MHUKPUHOBYIO KHCIIOTY.
Habmronatot Beinaienue 6emnka B 0Ca oK.

OnbIT 4. Ocaxaenue 0eIKOB MUHEPATHHBIMU KACIOTAMHU

KoHneHTprupoBaHHble MUHEPATBbHBIE KUCIOTHI BBI3BIBAIOT HEOOpaTUMOE Ocaxk/ieHne OeIKOB
U3 PaCTBOPOB, YTO CBSI3aHO HE TOJIBKO C JETHApaTalieil OEIKOBBIX YacTUIl, HO U 00pa30BaHUEM
coJiell B paJuKaiax aMHHOKHCIIOT (3TO BeJeT Ju00 K mepe3apsake, JIu0o K moTepe 3apsia).

Peakuus ocaxxneHust O€NKOB a30THOM KHUCIOTOM TPUMEHSIETCS MpPH  KIMHUYECKHUX
HCCJICIOBAHUSIX MOYH.

B 3 npoOupku OCTOPOKHO HaiIMBAaKOT MO 1 MII CEepHOH, CONSIHOM, a30THOM kucioT. B
KAyt n1o0asmsior o 1 miu 6enka. Ha rpanuiie aByx kuakocTeil mospiseTcs 6e1o0e KOoiblIo.

OnbIT 5. Ocaxnenne 0eTKOB OPraHMUECKUMU KUCTOTaMH

Pasnuynble opraHuueckde KHUCIOTHI MO pa3HOMY IEHCTBYIOT Ha pacTBOpHl OenkoB. B
MPAKTHUKE YacTO MCHOJb3YIOT AJIS MOJHOTO OCaXJECHUS OEJNKOB TPUXJIOPYKCYCHYIO KHCIOTY
(TXYVY). HeiictBys Ha Oenku, OHA MpPU TOM HE BIHUSET HA HPOAYKTHl pacraga OenkoB. DTo
CBOMCTBO MPUMEHSIOT, KOTJ1a HEOOXOJUMO OIpPENEIUTh COJEepKaHUe a30Ta MPOJTyKTOB oOMEHa
(aMHHOKHUCIIOT, MOYEBUHBI U JIP.)

B mpoOupky nanuBator 1 M Oenka W 100aBISIFOT HECKOJIbKO Kamenb p-pa TXY (3%).
Habmroarot BeImaieHue ocaaka oenka.

BoiBoabI:

JladopaTopnasi pa6ota Ne 12

Tema: O0OHapy:KeHHe CJI0KHBIX 0€1K0B
[Heab: Ilo3zHakoMuThCA ¢ KiacCU(pUKalUed, CTPOGHHEM U CBONCTBAMH CIIOXXHBIX OEIKOB U
METOaMHU UX OOHApY>KEHHS.
O0BbeKThI Hceel0BaHUA: OENIOK 1A, MOJIOKO, KPOBb.

Benku paznenstorcs Ha JBe TPyNNbl: MPOTEUHBI, WU MPOCThIe OEIKU, HE COoJepiKallue
OCJIKOBBIX TPYIIMN, U TPOTEUIbI, WIIH CIIOKHBIE OCIIKH, Co/Iep KalIne, TOMIUMO COOCTBEHHO OefKa,
eme M HeOenkoBylo (mpocternyeckyro) rpynmy. Cpeam HpocThIX O€NIKOB KMBOTHOTO
MPOUCXOXKACHUA YallC BCCro IPHUXOAUTCA BCTPECUATHCA C a.]'H)6YMI/IHaMI/I n FJ'IO6y.]'II/IHaMI/I.
AnbOyMHHBI pPacTBOPUMBI B BOJE, OCAXJAIOTCS MPU HACHILEHHUH PAcTBOpa CEPHOKHCIBIM
aMMOHUEM, OOBIYHO HE COJACPIKAT aMUHOKHCJIOTHI — INTMIIHA. HpI/IMepaMI/I aJ'II)6YMI/IHOB SIBIISTFOTCSA
IbOYMUHBI CBIBOPOTKH KPOBH, MOJIOKA, SUYHOTO Oeska. [ 10Oy nTuHbI He pacTBOPUMBI B BOJIE, HO
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pPacTBOPUMBI B IPUCYTCTBUU HEUTPATBHBIX COJICH: OCaXKJAr0OTCA B MOJYHACBILIEHHOM pacTBOpE
CEpHOKHCIIOT0 aMMOHHS, T.€. IIPH J0OABICHUH K pacTBOPY Oesika paBHOTO 00beMa pacTBOpa ITOM
coiu (HackelmeHHoro). K rino0yinuHaM OTHOCATCA OENIKM CHIBOPOTKU KPOBH, MOJIOKA, KypUHOTO
aiua u ap.

Cpenu CioXXHBIX OCJIKOB CIEAYyeT OTMETHTb: XPOMOIPOTEHIbl — COEIUHEHUs OenKa C
OUTMEHTAaMH, HalpuMep T'eMOTJIOONH; HYKJICIPOTEUIbl — COCMHEHUSI OelKa ¢ HYKJICHHOBBIMU
kucioTamu; ochanporenibl — 6enku, coaepxkaniue Gocdop, HampuMep Ka3eruH; MyKOTPOTEHIbI
(TIMKONpPOTEnIbl) - COEAMHEHHUs! OelKa CO CIIOKHBIMU YIJICBOJAMH — MYKOIIOJIMCaXapuIaMH,
HalpuMep MyLUH CIIOHBI (IIPOCThIE YIIIEBOJHbIE IPYIIIMPOBKH COEPIKATCS BO MHOTUX O€JKax).

Xox paboTsr:

OmnbiT 1. Beienenue ka3enHa U3 MOJIOKa

B monoke no 80% conmepxkurcs crienupudeckuii 6emok — Ka3zeuH, coaepxkammid Gocdop.
Ortor Oenok o0najgaeT KUCIBIMU CBOWCTBAMM M HAaXOAMUTCA B MOJIOKE B BUJE PacTBOPUMOM
KaibleBoi conu. [Ipu monkucaeHnn Ka3enH BhIAIaeT B 0CaI0K B BUJIE O€JIBIX PHIXJIBIX XJIOTIBEB.
Jlis nokazaTtenbcTBa Hanuuus gocdopa B KazeMHE MPOBOAUTCS LICIOYHONW TMAPOIN3 Oellka U
obHapyxeHue gochopa MOIMOACHOBEIM PEAKTHBOM.

B uucryto npobupky HanuBaroT 1 Mi1 MOJIOKa, 100aBISIOT 1 M MOJIMOAEHOBOIO PEaKTHBA
U KATATAT. B ipucytcTBun GpochopHON KHCIOTHI KUAKOCTh OKPAIIUBACTCS B JIMMOHHO-KEITHIH
useT - (NH)3PO4 -12Mo0Os.

OnbiT 2. O6Hapy’KEHUE YTIIEBOJHBIX KOMIIOHEHTOB B CJIOKHBIX O€JIKax

MHorue Genku colep’aT B CBOEM COCTaBe YIJIEBOJHbIE KOMIIOHEHTHl. B mpucyrcrBun
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI IMOCIEAHHE IAl0T XapaKTepHOE OKpalllMBaHUE C  O-
HadTosmom. U3 yrieBomoB mmox aeiicteueM cepHoii kuciotel HoSO4 o06pasyrores dypdyporn u ero
IPOU3BOJIHBIE.

B npobupky BHOCST 1 MII CITIOHBI, coiep KAl TIMKOIPOTEUH-MYLIMH, A00aBstoT 0,5 mi
o-HagTona. OCTOPOKHO (IO CTEHKE) NPUIMBAIOT 2 MJ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI
H2SO4, HabIIOHA0T PHOIETOBOE OKpAIIMBAHKE HA TPAHUIIE pa3Jieia CEPHON KUCIIOTHI U OeliKa.

OmnbIT 3. O6Hapyx’eHHe reMorIoonHa
a) [lonyyeHnue KpUCTamuIOB reMUHa

['eMornoOMH SIBJISETCS CIOKHBIM OEJIKOM, COCTOSIIIMN U3 INTIOOMHA U HEOEIKOBOM YacTh —
rema. [Ipy neicTBUM KHCIOT Ha TEMOTJIOOWH T'eM OTIIEIUISETCS W B TPUCYTCTBUHM COJIEH
NEPEeXOUT B TEMHH, B KOTOPOM KeJle30 TPEXBAJIEHTHOE.

Ha mpenmeTHOE CTEKIIO HAHOCAT KaIuTIO KPOBH, pa3MasbiBasi €€ 10 CTEKITy, MOJICYIIHBAIOT
Ha ra3oBoii ropenke. Ha crexno HaHocsT 1-2 kanu ykcycHol kucinotrsl CH3COOH c ranorenamu
U OCTOPO’KHO HarpeBaroT 10 3akunaHus. [loOGamistorT eme 1-2 Kamim yKCYCHOM KHCIIOTBI
CH3COOH, HakpbIBalOT MOKPOBHBIM CTEKJIOM M PAacCMaTPUBAIOT BBIJIEIMBIINECS KPUCTAJUIbI
TeMHHA TT0J MUKPOCKOTIOM TP OOJIBIIIOM YBEIWYCHUHU. Pe3yIbTaThl OIbITa 3apUCOBATH.

0) bensuanHoBas npoba Ha KPOBb

Ota npoba OCHOBaHA HA OKUCIIEHUU OCH3UIMHA 33 CUET KUCIOpOa TIEPEKUCH BOJAOPO/Ia C
IOMOIIBI0 KPOBSHOrO mHrMmeHTta. [lomyuuBrimecss NMPOAYKTbI HMMEIOT CHHIOK WIIM 3€JECHYI0
OKpacKy, 4YTO CIy)KAT YKa3aHHEM Ha IPHCYTCTBHE KpOBU. beH3wanHOBas mpoda oOdYeHb
qyBCTBHUTEJIbHA U MPOSIBIIETCS MU pa3daBiaenun kposu 1:200 000.

B npobupky nomeniatror 1 M cuiibHO pa30aBIeHHON KpOBH, 100aBisA0T 1 Mi1 OeH3uIuHA
U HECKOJIbKO Karmelb nepekucu Bogopoaa H202. HabGmronaroT nosiBiieHue CHHETO OKpalliBaHUs,
KOTOPOE MEePEXOTUT B 3€JICHOE.

OnbIT 4. O6Hapy)eHHE KOMIIOHEHTOB HYKJIEOIIPOTEU OB

Hyxkieonporenabl — ClIOXKHBIE ONKH, COCTOSIINME W3 TOJIMIENTHAA W HYKICHHOBBIX
KACIOT. HyK/IeMHOBbIE KHCIOTHI TPEICTaBI€Hbl MOHOHYKJICOTHJIAMH, COCTOSIIMMHU U3
MyPUHOBBIX U MUPUMHUINHOBBIX a30TUCTHIX OCHOBAaHUH, MEHTO3 U POCHOPHOI KHUCTOTHI.

a) buyperoBast peakiiyst Ha MOJIUNEOTH/IbI
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K 1 ma runponuszara aposxokeit npunusatot 1 M 10% pactBopa ruapokcuga Hatpus NaOH
u 2-3 xammm 5% pactBopa cyibdara meaum CuSQOs. IlosBisiercs po3oBo-(huoseToBoe
OKpallliBaHUE.

0) [TpoGa Ha a30TUCTbIE OCHOBAHUS

K 1 mn ruaponuzara apoxokeld 100aBisiOT 2 Kaljid pacTBOpa THIPOKCHIA aMMOHHS
NH4sOH u 0,5 mn 1% pactBopa mutpata cepeOpa AgNOs. Harpemaror. Uepe3 3-5 mMuHyT
o0pa3zyeTcs phIXJIbIil 0caZoK Oyporo 1BeTa.

B) [Ipo6a Ha NEHTO3BI

K 1 M rupponuzata aposxoked npudasisitor 0,5 Mi1 pacTBopa o-HadToJa U MO CTCHKE
npoOUpPKH 2 MJT KOHLIEHTpUpOBaHHOHU cepHoii kucnothl H2SO4. Ha rpanuie pasnena »uakocTen
Ha0JI01aI0T (PMOJIETOBOE OKPAIIUBAHUE.

r) MommbnenoBas npo6a Ha GochopHyIO KUCTOTY

K 1 mn runponuszaTta qpoxokeit nmpudaBisioT 2 M1 MOJTUOIEHOBOTO PEaKTHBA U KUIISTAT.
[Tocne oxnakaeHus Ha THe TPOOUPKH 00pa3yeTcs KeNThIH KPUCTANTHIECKUI 0cafok GpochopHOit
COJIM MOJIMO/1aTa aMMOHHUSI.
BriBoabI:

JlaGopaTopHas padora Ne 13
Tema: buoJjiornyecku aKkTUBHbIE BellleCTBA
Konuuecmeennoe oonapyscenue eumamnuna C itodomempuuecKkum mMemooom
[leab: MO3HAKOMUTHCS C COCTAaBOM, OMOJOTMYECKOW POJIbIO, aBUTAMUHO3aMHU U COJEP’KaHUEM
ButamuHa C B IPOAYKTax MUTAHUS.

[To3HAaKOMUTHCS ¢ METOJIaMU OOHAPYKEHHS AKTUBHOCTH (DEPMEHTOB U X CBOMCTBAMH.
O6opynoBanue: GpapHopoBbIC CTYIKH C IIECTUKAMHU, TUIIETKH TP TyHPOBAHHBIC, BECHI.
PeakTuBbI: ciupToBOii pactBop J2 (5%), pactBop Kpaxmana (1 %), pactBop HCI (1%),Huackr-
HICHHBIN pacTBOP MUKPUHOBOM KUCHOTHI. 2. 10%-HbIN pacTBOP TUAPOOKUCH HATPUSI.

O0beKThI McciIeI0BAHUS: XJIeO OeIbIil U YEPHBIH, APOKIKH, YK, SHII0, Orypell, MOPKOBB, COeBast
MYKa, JIMMOH, PBIOUH JKHP, Yall, sI0JIOKO KpacHOE U 3eJIEHOE, KaIyCTa CBEe)Kask U KBallleHas, TOMaT
CBEXKHI U COJICHBIH, KapTO(elb CBeXUIl U BApEHBIi, IIIUIIOBHUK, XBOSI COCHBI WJIH €J1, alITeYHbIE
mpernapaThl BATAMHUHOB.

Xoxa padoTsl

Omnbit 1. KonnuecTBeHHOE omnpeziesieHne cofepxanus ButamuHa C B IpoIyKTax MUTAaHUS

B3pemuBatoT 1 1 MccaeyeMoro npoaykra U pacTUparoT €ro B CTyNKe, J00aBIAIOT 5 M
BOJIbI, HECKOJIBKO Karejib Kpaxmajia U HeMHOro 1% cossiHOM KHCIIOTHI AJIl MHAaKTUBAaLUU (ep-
MEHTa acCKOpOMHOKCHAA3bl. B KauecTBe OKMCIUTENs MCHOIB3YIOT Hoa. s ynodctBa 5%-Hblii
pactBop Hojaa pa3dasistoT Bogou B 40 pa3, pu stom nonyyatot 0,125%-use1it pactBop, 1M1 KO-
Toporo coorBercTByeT 0,875 Mr acKOpOMHOBOM KUCIIOTHI. 3aTe€M MPOU3BOAAT TUTPOBAHUE ITUM
pacTBOpPOM H0/1a UCCIIETyEMOM KUIKOCTH B CTYTIKE JIO MOSBJICHUS YCTOWYMBOTO CHHETO OKpalIu-
BaHMs Kpaxmaja, KOTOpOe TOBOPHUT O TOM, YTO BCS aCKOPOMHOBAs KUCJIOTA OKHCIMIIACh. 3ame-
YaloT KOJIMYECTBO pacTBOpa 1Ho/a, MOIIE/IIEro Ha TUTPOBAHUE U MTPOU3BOIAT pacueT. [ aToro
COCTaBIIAIOT IPONOPLUIO, 3Has, uTo 1 mi 0,125%-Horo pactBopa lona okucinser 0,875 mr ackop-
OMHOBOI KHUCJIOTHI. ITO MOYKHO TTOCMOTPETH Ha IpUMeEpE 0JI0Ka.

Ha tutpoBanue 1 r g6moka ynuio 0,6 M pactBopa ioja. COCTaBISIOT MPONOPLHIO:
1 mu #iogHOTO pactBopa - 0,875 Mr acKOpOMHOBOM KUCITOTHI
0,6 MJT ===============mmmmm- K mmm e
X=0,6-0,875/1=0,525 (mr)

Hraxk, B 1 1 si6;10Ka conepxurcs 0,525 mr ackopouHoBoit kuciotsl. Toraa B 100 r si610ka
coxepxutcs 0,525-100=52,5 (Mr) ackopOMHOBOM KUCTOTHI. [loydeHHBIE pe3ynbTaThl aHATU3H-
PYIOT, CPAaBHUBAIOT MEX]Ty COOOH U € CyTOUHOM MOTPEOHOCTHIO Opranu3ma B Butamuue C, paBHOM
50-70 wmr.

3anonHuTe TaOIUILY:
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[Tpoxyxr Womanalr Butamuna CB 1 | Burtamuna C B Cyrounast
(1r) mpoayKTa (M) r 100 HOpMa MPOAYKTa
IPOJYKTa (MI) MPOJYyKTa (Mr) (r)
(70 mr But C)
1.
2.
BriBoabI:

JlabopaTopnasi pabora Ne 14
Tema: buojornueckm aKTUBHBIE BellleCTBa
Onpeodenenue akmugHocmu (hepmenmos u ux ceoiicmea
[leab: [To3HaKOMUTECS C METOAAMU OOHAPY>KEHUSI aKTUBHOCTH (DEPMEHTOB U UX CBOHMCTBaMHU.
O6opynoBanue: haphopoBbIe CTYNKH C MIECTUKAMU, MUIETKHA TPATyHPOBAHHBIEC, BECHI.
PeakTuBbl: ciupToBOit pactBop J2 (5%), pactBop kpaxmana (1 %), pacrsop HCI (1%), Hackl-
HICHHBIN pacTBOP MUKPUHOBOM KUCHOTHI. 2. 10%-HbIi pacTBOpP TUAPOOKUCH HATPUSI.
O0beKThI MCCJIeI0BAHNUS: CIIOHA, COEBasi MyKa, JPOXIKU, KapToQelb, KPOBb, S0JI0K0, MOJIOKO,
METNICUH JKEIYJJOYHOTO COKa, MSICO.

Xox padoThI:
|. Onpenenenue aKTUBHOCTH (PepPMEHTOB
a) 'mapoJasbl

OmnpiT 1. O6Hapy)eHNE aKTUBHOCTH aMHJIa3bl CIFOHBI

B mpo6upky BHOCAT 1 M1 ctoHbl, 1 M1 pacTBopa Kpaxmana, 2-3 karu iona (o B oau-
CTOM KaJIiH ), OTMEYAIOT OKpackKy. IlepeMemmBaroT u cTaBAT Ha BOAsHYO OaHio Ha 10 MUHYT TipH
temmepatype +37° C. Pe3ynbTaThl ONbITa, ypaBHEHHE THAPOIN3a KPAXMaJa, BHIBOJ 3aMUCHIBAIOT.

OmnbIT 2. O6HapyXeHNE aKTUBHOCTH ypeasbl COU

VYpeaza — pepMeHT, THIPOIU3YIOLIMIH MOYEBHHY 110 YPABHEHUIO:

CO(NH2) + H2O — CO2 + 2NH;3

VYpeaza coepKUTCS B HEKOTOPBIX OaKTepUsAX, MHOTO ypeassl B 606ax cou. [Ipu crosHun
MOUYH B HEN pa3BUBAIOTCS OAKTEPHUU, COJEpIKAIINE ypeas3y, OT AeUCTBUS KOTOPOI MOYEBHUHA HAUH-
HaeT BBIJIEJIATh aMMHUAK, 1 MOYa CTAHOBUTCS ILEIOYHOM (aMMHadHOEe OpOKEHHE MOYH).

VYpeasa sBnseTcs OU€Hb YCTOMUMBBIM (DEPMEHTOM U aKTHUBHA B JJOBOJBHO IIMPOKHX Ipe-
nenax pH. Ontumym ee neficTBus HaxoaAUTCs OJIM3KO K HEHTpallbHOU cpee.

B npoOupky BHOCAT | mmarens coeBoi MyKH, 2 MJI pacTBOpa MOUYEBUHBI U 2-3 Karu ¢e-
HON(TaNenHa, MepeMeNINBAIOT U CTABAT HA BOAAHYIO 6aHo Ha 10 MUHYT TIpH Temnepatype +37°
C. OTMe4aroT OKpacKy COAEPKUMOTO MPOOUpKH. Pe3ynbpTaThl OnbITa, ypaBHEHHUE THIPOIU3A MO-
YEBHHBI, BBIBOJ] 3aIIMCBIBAIOT.

OnbiT 3. O6HapyXeHNE aKTUBHOCTH caxapasbl APOKKe

B npoGupky BHOCAT 1 M ruaponn3ara Apoxken, | Ml pacTBopa caxapo3bl, epeMelu-
BalOT 1-2 MUHYTHI. 3aTeM MPOAEIBIBAIOT peakiuio Tpommepa, OTMEUaIOT OKpacKy pactBopa. Pe-
3yJIbTaThI OIBITA, YPABHEHUE THIPOJIN3a CaXapo3bl, BbIBOJ 3alMCHIBAIOT.

OnbIT 4. O6Hapy’KeHNE aKTUBHOCTH IENICUHA JKEITYJJOYHOTO COKa

B npoGupky nomeniaror 0,5 M1 xKeqyJOUHOTO COKa, HECKOJIBKO KYCOUKOB Msica U
CTaBST Ha BOJAAHYIO OaHio Ha 10 MUHYT. Pe3ynbraTel onbiTa, ypaBHEHUE THIPOIM3A Caxaposbl,
BBIBO/I 3aIIMCHIBAIOT.
0) OxkcuaopenyKTaspl
OnbIT 5. O6Hapy)eHHe aKTUBHOCTH KaTanas3bl KPOBU
Karanaza — pepmenT, yuacTBYIOUIMI B pa3ioKeHUU IEPOKCUAA BOJOPOIA!
2H,02 — 2H20 + O2

Karasnaza mmpoko pacimpocTpaHeHa v COAEPKUTCS B OOIBIIIEM HIIM MEHBIIIEM
KOJIMYECTBE BO BCEX TKAHAX U XKHUJIKOCTAX OpraHu3Ma. buosornyeckas posb KaTanasbl
3aKJII0YAETCs B pa3pyIlIeHUH BPEIHOM /1711 OpraHu3Ma MepeKucH BoJI0poia, KoTopast
HAKaIlJIMBAEeTCsl B TKaHIX IIPU OKUCIUTEIBHBIX MPOLIECCAX.
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B npoGupky HanuBarot 1 mi pazbaBieHHoON kpoBu U 1 mur mepokcuna Bogopoaa HoOo.
Habnronarot u3MeHeHus B MpOOUpKeE.

Pe3ynbraThl OIbITa, ypaBHEHHE PEAKIIUHU, BBIBOJI 3aIIMCHIBAIOT.

OnbIT 6. O0HApYX)EHNUE aKTUBHOCTH TUPO3UHA3HI ((PEHMUITOKCHIA3HI)

UwucTslii ChIpoit KapTO(heTbHBIN KITyOSHb OUHUIIAIOT OT KOXKYPBI. BepxHue ciou KiyOHs Ky-
COUYKaMHU Hape3aroT B cTynkKy (2 r). obasnaroT 10 Mi1 qJUCTUIIIMPOBAHHON BOJIBI, pACTUPAIOT CO-
JepKUMOE CTYIKU U puiibTpyroT. HanuBarot B mpoOupky 2-3 Ml pacTBOpa TUPO3UHA, 100aBISIIOT
1-2 mu1 oThUIBTPOBAHHON BOIHOM BBITSDKKY U3 KapTOQens, BCTPSIXUBAIOT U CTAaBAT MPOOUPKY Ha
BozstHYI0 Gamo pu +37°C. Ileproauuecky BCTPAXUBAIOT MPOOUPKY [UIsl JIYUIIEro CONPUKOCHO-
BEHUS PACTBOPA C KUCIOPOAOM Bo3ayxa. OKpacka IOCTENIEHHO CTAHOBUTCSI pO30BaTO-KPACHOM,
Oypoil u uepe3 1-2 yaca nepexoAUT B UEPHYIO. Pe3ynbTaThl OIbITA, ypaBHEHUE T'MJIPOJIN3A caxa-
PO3bl, BBIBOJ| 3aIIUCBIBAIOT.

OmnpiT 7. Onpesnenenre akTUBHOCTH MEPOKCHIA3bI

[lepokcunasbl — (hepMEHTHI, BBI3BIBAIOIINE OKHCICHUE Ps/ia BEIECTB 33 CUET KUCIOPO/aa
HEPEeKUCH BOJOPOJa WM JPYTux nepekuceil. Peakuueil Ha npucyTCTBUE MEPOKCUAA3 CIYKHT pe-
aKIIMs OKUCIIEHHS PACTBOPUMOIO B BOJI€ TUPOrajuioia B Oyphlii HEPaCTBOPUMBII U BbIIAAAIOIINN
B 0CaJI0K IIypIypOrajuInH

B npo6upky nomemaem 1-2 M BOJHON BBITSXKKH KapTodeis, J00aBISIOT HECKOIBKO Ka-
el NUporajioia u nepekucu Bogopoaa H2Ooz.

B) Jleruaporenasnl
OmnbIT 8. O6HapyX eHHEe aKTUBHOCTH CYKIIMHATAETHIPOr€Ha3bI
B nBe npoOupky moMenaroT MbIIIEYHYIO TKaHb, B OJIHY MPWINBAIOT | MJI SIHTApHOW KHC-
JIOTHL, B APYTYIO | MII AMCTHIIIIMPOBAHHOM BO/bl. B 06€ mpoOupku 106aBstoT 2-3 Kariu MeTuiie-
HOBOW CHHU, HACJIAUBAIOT PACTUTEIBHOE MAClIO M CTaBIT HA BOASHYIO OaHto Ha 10 MUHYT npu
temmneparype +37° C . OTMeuaroT M3MEHEHHE OKPAacKH COIEPKMMOTO MPOOHpPKHU. Pe3yibraThl
OIbITa, MEXaHU3M JAEUCTBUS (pepMeHTa, BHIBOJL 3alMCHIBAIOT.

OmnbIT 9. O6HapyX eHHEe aKTUBHOCTH JETUAPOreHa3bl MOJIOKA

B npo6upky HanmuBaroT 1 M cBeXero Mojoka, 1 M opmanpaeruaa u 2-3 Karim METH-
JICHOBOW CHHM, IIEpEMELIMBAIOT U HAcIauBalOT pacTUTeIbHOE Maciao. HabmonatoT usmenenue
MHTEHCUBHOCTU OKPACKH.

II. Onpenenenne akTUBHOCTH (PePMEHTOB
OnwIT 10. Biusinue pH cpenbl Ha aKTUBHOCTh aMHJIA3bI CITFOHbI

B tpu npobupku npunmsatot o 1 mu pactBopoB coorerctBeHHO: NaOH, HCI, H20. B
KaXKIYH0 100aBIIsIOT 10 1 MJT pacTBOpa Kpaxmalia U CIIIOHBI, IEpEMEIINBAIOT U CTAaBAT Ha BOJSHYIO
6aHIo Ha 5 MuHYT mipu Temnepatype +37° C. 3ateM Bo Bce MPOGHPKU MPIIIMBAIOT 110 2-3 Karuiu
Hona. HaOmroieHus ¥ BBIBOJI 3aITUCHIBAIOT.

Omnbit 11. Cneruduvnocts pepMeHTOB

B onny npobupky HanuBaroT 1 MII cBEXero pacTBopa Kpaxmaia, B Ipyryto 1 mu pactBopa
caxapo3bl, B 00e 100aBisA0T Mo 1 M APOXOKEBOrO THAPOJIM3aTa, IEPEMEIIMBAIOT U CTAaBIT Ha
BOJIAHYIO OaHIo Ha 5 MuHYT npu Temneparype +37° C. 3atem npoaensisaroT peakumo TpomMepa
C COZIEP’)KUMBIM 00enX MPOoOUPOK. Pe3yabTaThl OMbITAa U BBIBOJ 3aIIUCBHIBAIOT
BeiBoasbI:

JlaGopaTtopHas padora Ne 15
Tema: buoJjiornyecKku aKTUBHbIE BELIECTBA
T'opmonw

[eab: [To3HaKOMUTBCS C METOAaMU OOHAPYKEHUSI TOPMOHOB M UX CBOMCTBaMHU.
Oo0opynoBanue: GapdopoBbie CTYNKU ¢ TECTUKAMH, TUIETKHA I'PayHpOBAHHBIE, BECHI.
PeakTuBbI: criupToBOi pactBop J2 (5%), pactBop kpaxmana (1 %), pacrBop HCI (1%), Hacel-
IIEHHBIN pacTBOP NUKPUHOBOM KUCIOTHL. 2. 10%-HbIi1 pacTBOp THIAPOOKUCH HATPUSI.
O0beKTHI UCCIIeI0BAHMS: NHCYJIVMH, aJIPEHAIINH, CIIFOHA, MSCO.

OmnpiT 1. KauecTBeHHbBIE peakIy HA UHCYJIMH
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a) OOHapy>KeHUE TIETITUTHBIX CBS3EH.

K 0,5 Mt uacynmnHa npubasssitor 0,5 Mt rupokcuia Hatpus u 1 karmumo cynbsdara memu. [epe-
MEIIHMBAIOT. 3aMMChIBAIOT HAOTIOICHUSL.

0) OOHapy)eHHEe apOMATUYECKUX aMUHOKUCIIOT.

K 0,5 M1 uHCYyTMHA IPUOABISIFOT 5-6 Karesh KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI JI0 TIOSIB-
JISHUs1 MyTH OT CBEpHYBILerocs 6enka. [Ipi HarpeBaHHM 1 PacTBOP U OCAI0K OKPAIIMBAIOTCS B SIPKO-
JKEJITBIA IBET.

B) OOHapy>keHNe UCTENHA.

B npo6upky BHOCAT 0,5 MJI HHCYJIMHA, 3aT€M J00aBJISIOT IBOMHONW 00hEM KOHIIGHTPUPO-
BaHHOTO pacTBopa menouu u 0,5 M1 ykCycHOKHUCIIOro cBuHIa. HarpeBarot. 3amuchiBaloT HaOII0-
JCHUSL.

OnbIT 2: KauecTBeHHBIE PEaKMY Ha aJIPEeHAIIH

K 0,5 M anpenanuaa nmpuOaBisroT 2 MiT Bojibl M 1 karumo pactBopa xiopua skenesa(Ill). Co-
JEPKUMOE TIPOOMPKU OKPAIIIUBACTCS B I3yMPY/IHO-3eNeHbI iBeT. Ot npubasnenus 1 karwm 10% pac-
TBOpa aMMHaKa OKpacka IepexoJUT B BUITHEBO-KPACHYO, a 3aTEM B KOPUUHEBYIO.

OnpIT 3: BnusiHue akTUBATOPOB M MHTMOUTOPOB HA AKTUBHOCTH AMUJIA3bI

Brocsar B mpoGupky citony (1 mi) u pazBoasar ee Bonoit B 10 pas. bepyt mmist ombita 3
npobupku. B mepyro BHOCAT 10 Karens Bob1, BO BTOPYIO 8 Kareiab Boabl 1 2 karum 1%-oro pac-
tBopa NaCl, B Tpersio 8 kamenb Boabl u 2 Kamiu 1%-oro pacrBopa CuSOa. 3aTem BoO Bce mpo-
OMpKHU BHOCAT 10 5 Kamenb Kpaxmaia u 1o 20 xamenb paz0aBieHHON CJIOHBL. [laeM pacTBopy
MOCTOSITh 5 MUHYT. B 3TO Bpemsi roToBuM eie Tpu npoOupku. B kaxxayro BHOCUM 1o 1 mi au-
CTHJIIIMPOBaHHOM BoAbI U 1o 1 kamu J2 B KJ, a 3atem noGasisiem 2-3 Karuiy coJIepKUMOTO OIBIT-
HBIX TPOOUPOK COOTBETCTBEHHO. HabmogaroT u3MeHeHue OKpacku Hoja B mpodupkax. /lenatot
BBIBO/IbI, KAKME MOHBI aKTUBUPYIOT, a KaKue MHruoupyroT amuiasy. [louemy nepen npuemom
MUIIH [T0JIE3HO ChECTh HEMHOTO KBAIICHOMN KamyCThI?

OnbIT 4. AKTUBUPOBaHKE CYKIIMHATACTHIPOTeHa3bl MBI (pocdaTramu.

B nBe mpoOupku mMOMENaoT MBIIIEYHYIO TKaHb, B OJJHY MPWIMBAIOT 1 MJI SHTapHOI KucC-
JIOTHI, 3aTe€M B OAHY A00aBistoT 1 Mt pocdaraoro Oydepa, B 1pyryo 1 M1 AUCTHILTMPOBAHHON
Bo/bl. B 06e mpoOupku 100aBisioT 2-3 Karid METHJICHOBOW CHHU, HACTAUBAIOT PACTUTEIBHOE
MACJIO U CTABAT Ha BOAAHYIO 6aHio Ha 10 MunyT npu Temmepatype +37° C. OTMeuaroT n3MeHeHue
OKpAacKu COJEPKHUMOTo NpoOupku. Pe3ynbTaThl ombITa, MEXaHU3M JeHcTBUS (hepMEHTa, BBIBOJ
3aMMChIBAIOT.

BriBoabI:

JlaGopaTtopHas padora Ne 16
Tema: BuoJiorH4ecKu aKTHBHbIE BellleCTBA
Hu3skomonekynapuvie memadonumaul
[Heab: OOHapyKUTh aIKaIOUbl, JyOHIbHBIE BEILIECTBA U TOPMOHBI B PACTUTEIBHBIX 0OBEKTAX.
OOopy10BaHMe M PeAKTHBBI: MITATUB C MPOOUPKaMH, GUIBTpOBaNIbHasl OyMara, BOpOHKa JIst
(GbunbTpOBaHU; pacTBOp Hojaa B Hoauae Kaidus, pacTBOpP TaHMHA, PACTBOP COJSTHOW KUCIIOTHI
(10%), cepnas kucnorta (pactBop), cyabdar sxemnesa (I1),
O0beKThI HCCIIEIOBAHUS: TIEPEIl, KaKTyC, 4ail, kapTodenb, Tabak, 000b1, KOpa 1yda, UBHI, JTH-
CThs OPYCHUKH M OOJICTIXH, PACTBOPHI aJipeHATNHA U MHCYJIMHA.
Xoa padoThr:

OnbIT 1: O6HapyKeHue aTKaJIouI0B.

1. TOoTOBAT BOJHYIO BBITSIKKY M3 HCCIENYEMBIX OOBEKTOB (Me-pell, KaKTycC, Yail, KapTo-
denw, Tabak, 6005bI).

2. BHITSDKKY (DUITBTPYIOT.

3. OunbTp MOAKUCISAIOT U 00pabaTHIBAIOT PACTBOPOM HOJa BUOUIE KAJIHS.

Habmnromaror 00pazoBaHre MIOKOIaTHO-KOPHYHEBOTO OCaIKa JBOMHOMN COJM alTKaiouaoB. [Ipu-
4yeM, CKOPOCTb Pa3BUTHS 0CA/IKA U €r0 KOJIMUYECTBA Pa3/IMUHBbL, T.K. PA3JIMUHO COJEPIKAHNE AJTKATIONI0B
B HICCTIETyEMBIX OOBEKTaX.
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Pesynbrars! uccnenoBanusi opopMIISIOT B BUJIE TaOIUIIbL, TOCKOJIBKY JaHHAs METOJMKA MO3BO-
JISIET MPOBECTU KAYECTBEHHBIN aHaN3. JJaHHbIE O MTPOIIEHTHOM COZIEP)KaHUH AJIKAJIOUI0B B PACTEHHUSX
OepyT U3 IUreparypbl.

4. PactBop TanuHa (1 r TanuHa, 1 r ciupra 1 § yacteil Bozbl) MOJKUCISIOT CEPHOU KHUCIIOTOM.
AJKanounpl BbIIAIAIOT B OCAJIOK.

5. Ha miieuHsIii COK ceMeiicTBa MaKOBBIX (Mak, YUCTOTEN) 1eHCTBYIOT 10%-HBIM pacTBOPOM CO-
JSTHOM KUCJIOTHI. BhINasaroT KpUCTAUIMKY B BUJE 3BE3/I0YEK, IIPU3M, UIJl, OKPAILICHHBIE B OpaHKe-
BBIMMJIM JKEIITO-KOPUUHEBBIN LIBET. Peakiys HarmsiHa Ha CBEXKEM MaTepHae.

OnbIT 2: OGHapY)EeHUE TyOUITBHBIX BEIICCTB.

JlJiss IpUTOTOBIIEHUSI OTBAPOB PACTUTEIHHOTO CBHIPhsS (KOPHI Ay0a, UBBI, JTHCTHEB OPYCHUKH,
o0JIenuxu) MaTepuall U3MeIbUaroT (pa3mMep 4acTull 3-5 MI1) OMEIAIOT ChIPhE B SMAIMPOBAHHYIO 110~
cyay, no0apnsroT Boabl (1:10), HAKpBIBAIOT KPBIIIKON M CTaBsIT Ma BOASHYIO OaHro. Eciu chipbe -
CTEOJIM ¥ JIUCThS PACTEHHIA, TO BPEMs IIPUTOTOBJICHUS 15 MUHYT, ecii Kopa Win KopHH -30 MuUHYT. Pac-
TBOP OXJIAJIUTh, IPOLIEIUTH U MCIIOJIB30BaTh B paboTe.

K nony4eHHbIM pacTBOpaM MpUIIHBAIOT HECKOJIBKO Karlellb BOJAHOIO pacTBopa cynb(daTa jxenesa
(I1). B mpucyTcTBIM TyOHIBHBIX BEIIECTB KUIKOCTh CTAHOBUTCS TIOYTH YEPHOM WJIH IIPUOOPETACT CH-
HEBAaTO-3€JIEHOBATHIA OTTEHOK.

BriBoabI:

Pazgen 2. BUOOHEPTETUKA U METABOJIM3M
JlaGopaTopHas padora Ne 17
Tema: OOHapyKeHHE MaKPOIPIHUECKUX COCIUHEHUM
[leab: [To3HaKOMUTBCS C MOHATHEM OOMEHA BEIIECTB U SHEPTUHU, CTPOSHHUEM MAKPOIPTHYECKUX
COCMHEHUH, BUJJAMH OMOJIOTUYECKOTO OKHCIICHUSI.
OO0beKT HccIel0BAHNUSA: TPOXIKH, MSCO, pbl0a, Moya.

Xoa padoThl:

Onbit 1. Ananmuz ATO.
a) OOHapyxeHue aJicHIHA.

K 0,5 ma ruaponusara aposxokei J00aBISIOT 2 Kaluld aMMHAa4HOI'O pacTBOPA OKCHL
cepebpa. 3aTeMm pacTBOp HarpeBaroT.
0) O6Hapy>xeHue prubo3bI.

K 0,5 mu rugponuzara nposxokeit modasnstot 0,5 M a-HadToNa, a 3aT€M OCTOPOXKHO, TIO
CTeHKe MNpoOupkH, He rmepeMemuBas 0,5 M KOHI. CepHOM KHUCIOTH. B pesynbrare
B3aUMO/ICHCTBHS 00Pa3yIOTCs 3eNIEHOE M MATMHOBOE KOJIBIIA.

B) OGHapy>xeHue HochopHOil KUCIOTHI.

K 0,5 mMn ruaponuzara apoxxkeil 1oOaBiIsAOT 2 Kaluld pacTBOpa MoJauO1aTa aMMOHUS B
a30THOI kucnote. [IpoOupky HarpeBaroT (OCTOPOKHO, HE KUMATUTS). JKUIKOCTh OKpaIINBaeTCs B
XKENTHIN IBET, a 3aTE€M BBINIAIAET OCAJIOK.

OmnbIT 2. O6HapyXeHHe KpeaTHHa U KpeaTHHHHA.

B npo6upky nomemaroT 0,5 My MACHOW BBITSDKKH WM MouH, 100aBisroT 1 karmto 10 %
pacTBOpa r'uApoKCcHIa HaTpus U | Karuio MUKPUHOBON KUCIIOTHI. [TosiBisieTcst opaHkeBO-KpacHast
OKpacka.

BriBoabI:
JladopaTopnasi pa6ota Ne 18
Tema: buojioruyeckoe OKncjaeHne
[esb: [T03HAKOMHUTBCS C BUIAMH OMOJIOTHYECKOTO OKHCIICHHSI.
OO0beKT HcCIeI0BAHNUSA: TPOXKIKH, MACO, pbl0a, MoUa.
Omnwit 1. Mcnons3oBanue Heopranudeckoro ¢ocdara ans cunresa ATO.

JlonaTouky ApOKEW U JIOMATOUYKY IIFOKO3bI BHECTH B MTPOOUPKY. J06aBUTE 5 Ml
TUCTHILTMpoBaHHON Bobl M 10 M dpocdatHoro Oydepa, xopoio BCTpsaxHyTh. Uepes 15 MUHyT
orpenenuTh cojepxkanue GocpatoB. OTMEpUTH 3 MIJI CMECH B IMJIMHAP HA 25 MJI, OCaTUTh
6enku 2 mit 10 % pactBopa TXYVY, HeliTpanuzosats 10 % pacTBOpoM r'HapoKcHIa aMMOHUS B
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MPUCYTCTBUH Kartu ¢eHondTanenHa 1o ciadopozoBoid peakuun. [ITpumuts 0,5 it monubara
amMmoHus. Berpsixuyth, npuiuth 0,25 M 1 % pacTBopa ackOpOWHOBOM KUCIOTEHI
(CBEXXENPHUTOTOBJICHHOMN ), TIEpEMEIaTh U JOJUTh BOJ0# 10 10 M (310 mepBas mpoba). 3ateM
gyepe3 30 MUHYT BBITIOJHUTH BTOPYIO MPpo0y, 3aTeM TpeThio. HabmroaeM CHHIOI OKpacKy
pa3HOI HHTEHCUBHOCTH.
OmnbiT 2. KonmmuecTBeHHOE onpeneneHue Gocdara B MbIIIIIax.

Hagecky 1 r MBIIII] XOPOIIIO pacTepeTh B CTYIIKE, MPUOABUTH 5 MII AUCTUIUIMPOBAHHOMN BOBI
u 2 ma 10 % pactBopa TXY. OrdunsTpoBars pactBop uepe3 GuibTp B npodupky. OTMepHuTs 2
M1 ¢uiIbTpaTa U BHECTHU B KoJ0y Ha 50 mu. Pa30aBuTh MUCTUILTUPOBAHHOM BOIOH 10 Y2 KOJNOBI,
BHECTH OJIHY Karutio ¢peHondrantenna, 10 % ammuakoM 10 ¢1abopo30BOil OKPACKU U BHIIOTHHUTH
peaxiuio Ha onpezeneHue Heopranuueckoro gocdara. (1 mn monubaara ammonus, 0,5 vt 1 %
pacTBopa aCKOpOMHOBOM KHCIIOTHI, TIIATEIBHO MEpEeMenaTh U JIOBECTH BOJOH 10 MeTkH). Ecnu
€CTh 0CaJIOK, TO Yepe3 15 munyT otdunsTpoBath. Onpeaensem Ha ®OK npu kpacHoM QribTpe
(A=670 M, 1=10Mm). ITo kanmubpoBOYHOMY rpauKy ONPENEIUTh coepkanue GochaToB B MbIIII-
ax.
BriBoabI:

JladopaTopnasi pa6ota Ne 19

Tema: O0MeH yraeBoaoB
[leab: MO3HAKOMUTHCS ¢ nepeBapuBaHueM yrieogoB B JKKT, paccMOTpeTs MyTH OKHCIEHUS
IJIFOKO3bI B KJIETKE, BBIUMCIIUTh SHEPreTUUECKUM 3 PEKT OKUCIEHUS YIIIEBOIOB.
PeakTuBbl: ruoko3a (1%), kpaxman (1%), caxaposa (1%),
O0beKThI HCCAeJOBAHMSA: CIIIOHA, MBIIIIA, MOJIOKO (CBEXee).
Xoa pa6oTsI:

Omnpbit 1. IlepeBapuBanue yrieBoi0B aMUJIA30i CJIIOHBI

B npo6upky BHOCAT 0,5 Ma1 p-pa ammiiassl, 100asisor 1 mit 1% p-pa kpaxmania, HOMEaloT
Ha 30 MUHYT Ha BojasgHylo OaHro. K comepkxuMomy mpoOupku a00aBisoT 2-3 karuu cynbdara
Meru u 8-10 xarens rupoKkcuaa HaTpusi, p-p HarpeBatoT. [losiBiieHrEe OpaH)KEBON OKPACKU CBH-
JIETENIBCTBYET O MOSBIECHUHU B PACTBOPE MOJIEKYJI INIFOKO3BI.

OnbiT 2. O0HApYKeHHE MOJIOYHOMH KUCIOTHI

B npobupky Baectn 0,5M11 pactBopa (heHoma, 100aBIIAIOT TAKOE K€ KOJIMYECTBO XJIOPUAA
TpEeXBaJICHTHOTr O Xkele3a. K nmosBuBLiemMycs (prosieToBOro LBETa COAEPKUMOMY TPOOUPKH 100a-
BUTb HECKOJIBKO Karlelb MoJIoKa. [[osiBiIeHne 3e1€H0BaTO-KOPUUHEBON OKPACKU CBUAETEIb-
CTBYET O NMPUCYTCTBUU B MOJIOKE MOJIOYHOM KHCIIOTHI.

OmnpiT 3. KayecTBeHHasi peakiusi HA MMPOBHHOTPAHYIO KHCJIOTY

B npoOupky HanuBaroT 1M1 pacTBOpa, CoaeprKaIiero NMpOBUHOTOPAJAHYIO KUCIOTY, U J0-
6asistot 0,5m1 0,1% pactBopa 2,4—nudenunruaposuna. [lepemenmmBaroT u uepe3 5 MUHYT J10-
0aBJISAIOT 2,5MJ1 BOJIOHACHIIIEHHOTO TUMOJIa. CoepKuMoe MPOOUPKHU BCTPSXUBAIOT U OCTaBIISIIOT
B BEPTUKAIBHOM IOJIOKEHUH ISl PACCIIOCHUS TUMOJIA U BOJIbl. BepxHuii cioii oTOuparoT numer-
KOH B Ipyryto NpoOupKy u 100aBistoT 2mi 2,5% cupTOBOro pacTBopa eIKoro kanus. B Teue-
HHUE HECKOJIbKUX MUHYT 00pa3yeTcs XapakTepHOe OKpallliBaHUE.
BeiBoasbI:

JladopaTopuasi pa6ota Ne 20
Tema: O0MeH KUPOB U 0e1KOB
[leab: MO3HAKOMUTHCS CO CTPOCHUEM, OMOJIOTHYECKON POJIBIO U KiIaccu(UKaIel TUIHI0B
nepeBapuBanueM xupoB B JKKT, npeBpariennem riuuepruHa, BHICIINX KapOOHOBBIX KHCIIOT B
KJIETKE ¥ MpoAyKTaMu ux oOMeHa. PaccunTtaTh sHepreTndeckuii 3pPpexT OKUCIEeHUs )KUPOB.
O0beKThI HCCAeJOBAHMSA: PACTUTEIBHOE MACIIO, MOJIOKO, MO3T, JKEJITOK SIHIIa.
Xoa padorsr:
OnpiT 1. 'uaponus xupa IUna3oi U poib KeITdu
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['unponu3 >xupoB yqoOHee Bcero HaOMIOAATh MPU MOMOIIYU JIMMa3bl MaHKPEaTHYECKOro
coka. B xadecTBe cyOcTpaTa JTydIie BCEro B3STh MOJIOKO, JKUP KOTOPOTO, HAXOASCh B 3MYJIBI'HPO-
BaHHOM COCTOSTHUH, OBICTPO paclleIuisieTcs Ha TIMIEPUH U KUPHbIe KUCIOTHL. [locnennue MoxxHO
OTTUTPOBATH HIECTOYBIO.

1. B 2 k00661 (Nel 1 2) ormMepuTh nuiuHapoM 1o 10 M1 MoJioka ¥ JOOABUTH B KAXKIYHO
no 0,5 mi1 BBITSDKKY Jinnia3el (maHkpeaTrH). B konOy Nel moGaBuTh 2 Karuim Kemdu (711 akTUBH-
POBaHMUS TUTIA3bI).

2. BricTpo mepemeriate copepkuMoe Kaxaou koiobl. OTobpath mo 1 Mit )KUIKOCTH
Y TIEPEHECTH MX B 2 APYTHE KOJIOBI (711 THTPOBAHMS ).

3. Iepsoie aBe kon6b! (Nel 1 2) HOMeCTUTH B BOAAHY0 GaHio pu +37°C.

4, B xon0b1 m1s THTpOBaHUS MPUOABUTH MO 5 MJI BOABI (AUCT.) U MO 2 KAk p-pa
denondranenna.

5. OTTUTpOBaTh CONEPKUMOE Kakaoh koiobl 0,1 H mienodso 10 ci1abo-po30BOTo

OKpalllruBaHUA IIPU HCIIPEPBIBHOM U TINATCIIBHOM IMOMCIIHMBAHUU. IIo okoHuaHUMN TUTPOBAHUA 3a-
MMUCaTh pE3YJIbTATEI; COACPKNMOC BbUINThL, U KOJIOBI IIOMBITb.

6. Eme 3-4 pa3a uepe3 kaxapie 15 MUHYT B3sTh U3 Koa0bI Nel 1 2 ipoObl o 1 M1 u
OTTUTPOBATH UX C BOAOH U PeHOIPTATIENHOM, KaK OMUCAHO BHIIIIE.
7. CpaBuuth 00bembl 0,1 H 1I€I04H, MOMIEANINE HA TUTPOBAHUE KAXIAOW MPOOBI U3

k010 Nel 1 2, 1, OTJI0KMB UX 10 BPEMEHH, BBIYEPTUTh KPUBBIC PACILECIICHUS KUPA.

Tak Kak TMIpOIU3 UAET MOCTENEHHO, KOJINYECTBO OCBOOOKIAIOIINXCS KUPHBIX KUCIIOT
HapacTaeT BO BpeMeHU. JKeirub (COOCTBEHHO COJIM JKEIYHBIX KUCIIOT) UMEET OOJIbLIOe 3HaYeHHE
JUIsl TIEpEeBapUBaHUs Jake€ TAKOI'O CUJIBHO 3MYJIbTMPOBAHHOTO KHMpa, Kak >KUp Mojioka. Poib
JKEJIUU JJI NIEpPEBAPUBAHUs APYTHUX JKUPOB €IlE Ba)KHEE, TaK KaK, IOMUMO aKTHBALIUM JIMIA3Bl,
JKEJIYb MEPEBOJUT KUPbI B IMYJIBIMPOBAHHOE COCTOSHUE (@ TAK)KE CIIOCOOCTBYET BCACHIBAHUIO
XKHUPHBIX KUCIOT). [Ipr HeTOCTaTOYHOM NOCTYTIJICHUH JKEJIYH B KMILEUHUK KUPbI IEPEXOIAT B Kall
MIOYTU HEU3MEHEHHBIMHU.

OnpIT 2. DMYNIBTUPOBAHUE )KUPOB.
B 4 cyxue npoOupku nomectuts 1o 0,5 M nopcosHeyHoro Macina, 106aButh 1o 0,5 mi B 1
IpoOUPKY pP-p MbLIA, BO — BTOPYIO — p-p kKapOooHaTa HaTpusi 10%, B TpeThIO — XKenub, B
yeTBepTyto — Boay. Conepkumoe NpoOUpPOK MHTEHCUBHO MepeMelIaTh. IMYJbcHs 00pa3yeTcs B
TpEeX MepBBIX MPOOUPKaX.

OmnpiT 3. KagecTBeHHast peakiyst Ha )KEITYHBIE KUCIIOTHI.

B npoOupky BHectu 8-10 kamnens sxenuu, 106asuthb 0,5 Mi1 p-pa caxapo3sl 1% 1 0CTOPOKHO
[0 CTEHKE MPOOMPKU CEPHYIO KUCIOTY (KOHIL.). P-p He BcTpsixuBath. [losiBieHue Konblia KOpud-
HEBOTO LIBETA MMOATBEPKAAET IPUCYTCTBUE B PACTBOPE JKETUYHBIX KHCIIOT.
BeiBoabI:

JladopaTopuasi pa6ota Ne 20
Tema: O0meH 0e1koB

[leab: MO3HAKOMUTHCS CO CTPOCHUEM, OMOJIOTUYECKON POJIbIO U IIepeBaprBaHUEM OEIKOB B
XKKT, npeBpalieHueM aMUHOKHCIIOT B KJIETKE M TPOAYKTaMH UX oOMeHa. Paccunrarh
sHepreTuyeckuit 3P ekT okucaeHus OeIKoB.
OO0BeKThI HCCTeAOBAHMA: MOYA, MSICO, MOUYEBHHA.
OnpIT 1. ®epMeHTaTUBHBINA THIPOTIU3 OENKOB, POJIb CONSIHON KHUCIOTHI.

B 4 npoGupku moMecTUTh MBIIIEYHYIO TKaHb. [IpuinuTh B 1-10 — 2 MJI COJISTHOM KHUCIOTHI
(2%); BO 2-10 — TMETNCHUH KUCIBIM; B 3-10 — MENCUH HEUTPaJIbHBIN; B 4-10 — MENCHUH LIEIOYHOM.
Y cTaHOBUTH MPOOUPKH B BOJISIHYIO OaHI0 Ha 10-20 MUHYT, 3aTeM IPOBECTH OMYPETOBYIO PEAKIIHIO
BO 2-i1, 3-i1, 4-if mpoOupKax.

Pe3ynbTraThl OmbITa, ypaBHEHHE THIPOIN3a OellKa 1 BHIBOJ 3aIHCATh.
OnpiT 2. KaydecTBeHHbIE peaklMu Ha MoOYeBHHY. [loilydyeHune KpHUCTa/IOB a30THOKHCIION
MOYEBUHBI.
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1. Ha npeameTrHoe CTEKJIO MOMECTUTh HECKOJIBKO KPHCTAUIOB MOYEBHHBI, MPHUOABUTH
KaIlJII0 BOJBI U OCTOPOKHO MTOKa4YaTh CTEKIIO O paCTBOPEHMSI MOUECBHHBI.

2. JloGaBUTh Karull0 a30THOM KHUCIOTHI — OOpPa3ylOTCs KPHUCTAUIBI a30THOKHCIION
MOUEBHHBI. 3aKPBITh TOKPOBHBIM CTEKJIOM M PACCMOTPETH 110 MUKPOCKOIIOM IIPH YBEIMUEHUU B
200-250 pas3. 3apucoBarsb.

OmnbiT 3. KauecTBeHHbIE peaklMu Ha MouyeBUHY. [lonyueHue KpHCTayUIOB I1aBEJIEBOKHCIION
MOYEBUHBI.

[TosnyunTh KpuCTaIbl, KaK B ONbBITE 2, HAHOCA HA IIPEIMETHOE CTEKJIO BMECTO a30THOU
KHCJIOTHI P-Pp LIABEIEeBON KUCIOTHL. PaccMOTpeTh KpUCTAILIBI O] MUKPOCKOIIOM MPU YBETUYEHUN
B 50 pa3. 3apucoBars.

OnbIT 4. KauecTBeHHAs peakiivs Ha KapHO3KMH.

[TomecTtuth B mpoOupky 0,5 T MBIIIEYHON KaIIUIBI, 100aBUTH 2 MJI BOJBI, IEPEMEIIATh.
[Tpunute 2 M1 p-pa cyab(hOoCcaTuIUIOBON KUCIOTHI AJIs ocaxkaeHus 0enka. Ocanok 0enka oThuiib-
TpoBaTh. [Ipunute B npobupky 0,5 mu ¢unsTpata, 106aBUTh 1 M 1uazopeakTHBa U 2 MII p-pa
conbl. HabnmonaTe opaHxeBo-KpacHOE OKpalIiBaHUE.

BriBoabI:
JlaGopaTopHas padora Ne 22

Tema: AHAaIHM3 NPOAYKTOB NUTAHUS HA KA4€CTBO
[eab: [To3HAKOMUTHCS ¢ XUMHUYECKHM COCTaBOM MOJIOKA, SIUII, MsICa ¥ PHIOBI U IPOBECTU IKCIIEP-
TU3Y Ha UX Ka4eCTBO.
OOopyaoBaHHEe W _peaKTHUBbI: apeoMeTp, CTeKIAHHbIH nunuuap (100 u 250 mm), numeTkw,
k0J1061 KoHMYeckue (200 u 250 mur), BOpOHKA, XUMUUECKHI CTakaH, TeXHUUeCcKue Bechl, CTymnka;
dbapdopoBas yamka; MepHble IMIMHAPE BMecTHMOCThIO 10 1 50 cm®; kamenpHHIA, BOASHASA
OaHs, BOPOHKA, XUMUUYECKHUI CTaKaH, TeXHHUECKHE Bechl, pacTBop CuSO4 (5%), pactBop NaOH
(0,1%), ciuptoBoii pactBop penondranenna (2%), HC1 (koHi.), mieaouHoi pacTBOp yKCyCHO-
kucioro ceuHIa (4%). HacelmenHslid pacTBOp MMKPUHOBOM KUCIOTHI. 10%-HbIi pacTBOp THIpO-
OKHUCH HATPHSI.

Xoa pa6oThI:
Hccnedosanue monoka
OnbIT 1. OpranoientTuyeckoe ucciaeoBaHue MOJIOKA.

3ajaHue: ompeenuTe IBeT, 3amax, BKYC, KOHCHCTEHLMIO Hccieayemoro obpasma. B
HOpPME LIBET CBEXXETO MOJIOKA JJOJIKEH ObITh OEJIBIM CO CIIETKa JKEITOBAaThIM OTTEHKOM. 3amax
"MOJIOUHBIN", BKyC cierka ciajakoBaTeiii. KoHCUCTEHIIMA MOMKHA OBITH B Mepy TyCTOH, He
OJKHA OBITH BOASHUCTOMN MM CIIU3UCTOM.

OmnbiT 2. Onipesienenye yaenbHOro Beca (MI0THOCTH) MOJIOKA

st onipeenenus yaeapHOTO Beca (TUIOTHOCTH) MOJIOKA TTOJIB3YIOTCS apeOMETPOM. A Tak
KaK YJeJIbHBIA BEC 3aBUCUT OT TEMIIEPATYPBI, TO OJTHOBPEMEHHO ONPEIEISIEM U IOCIEIHSISA TIPU
nmoMoIu TepmomeTpa. MizmMepenue BenyT pu TeMiiepatype Mojioka, pasaou 20° C.

[In0oTHOCTH LENBHOTO MOJOKa Konebnercs B mpenenax OT 1,029 mo 1,034. Tak kak
OOBIYHO U3MEHSIIOTCS TOJBKO JIBE MOCieIHNEe U Pl YIEIbHOI0 Beca, TO IPUHATO BHIPAXKATh
€ro JByMs MOCJIETHUMU LH(paMu B TaKk Ha3bIBaEMbIX I'pajlycax IUIOTHOCTH (29°, 34°).

HccnenyemMoe MOJIOKO TIIATEIbHO IMEPEMEIIMBAIOT U HAJIMBAIOT B CTEKJISHHBIA IU-
JUHJP B KoaudyecTBe okosio 200 Mi. 3aTeM B HUWIMHIAP ONycKarT apeoMmeTp. OH IT0JKEH CBO-
00/1HO MJIaBaTh U HE KacaTbCsl CTEHOK I[UIIMHIIPA.

[Toxa3zaHus 3aIMCHIBAIOT, KOT1a apEOMETP MPUMET YCTONUMBOE MOJIOKEHNUE U yCTaHO-
BUTCS Temreparypa Mosioka. OTcueT Npou3BOJAT, HO BEPXHEMY Kpal0 MEHHCKA.

Omnbit 3. OnpeneneHye KUCIOTHOCTH MOJIOKA.

Kucnoranocts Monoka BeipaxaroT kKoiaudectBoMm mi 0,1% pacTBopa mienouu, momea-
MM Ha HEUTpaau3aluio KUCIOT, coaepxkammuxcs B 100 mi1 MoJioka pu UHAUKATOpe eHoII-
¢ranenne. O603HayaeTcss KUCIOTHOCTh MOJIOKA B Tpajlycax.

Mosnoko nepeMenmBaroT, oTouparT nunerkoit 10 mi u BiauBatoT B Konby Ha 100 -150
M1, IpUOaBIsoT 20 MIT AUCTUIIIIMPOBAHHON BOBL, 2-3 Kariau ¢peHondTanenHa, nepeMennBaT
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u TuTpytoT 0,1% pacTBOpOM 11€109M 10 MOSABIEHUS PO30BOT0 OKPAIIMBAHHUS, HE HCYE3AI0IIETO
B T€UEHUE | MUHYTBHI.

Pacuer: Hanpumep, Ha HelTpann3anuto kuciaoT B 10 mur mosoka nonwto 2 mi 0,1% pac-
TBOpa menoun. OnpeneneHue KMUCIOTHOCTH IPOU3BOJAT IyTeM yMHOxeHus uuciaa mia 0,1%
pacTBOpa LIEJI04YH, U3pacX0A0BaHHOM Ha TuTpoBaHue 10 mil. Tak Kak A uccieJoBaHUs ObLIO
B3sTO 10 M1 MOJIOKa, a pacyeT Benercs Ha 100 mui, ciienoBaTeabHO, B IAHHOM Clly4ae KHCIIOT-
HOCTb MoJIoKa paBHa 2-10=20°. [IpakTH4eCKu CBEKUM MOJIOKO CUUTAETCS 10 22 TpagycCoB.
OnbIT 4. O6HapyKeHHUE SIUI] KAUeCTBEHHON peaKuuen

Hamuue s onpesiesisifoT B OBOIIHBIX U KPYIISIHBIX KOTJIETaX U 3alleKaHKax, norydadpukarax
13 MyKH (T€CTO), 000109Ke OMMHYHMKOB (TT0yadpukar).

Meton 0OCHOBaH Ha B3aUMOJICHCTBUU KpeaTUHUHA, COAEPIKALLETrOCs B XKeJITKaxX SIMIL, C pac-
TBOPOM IMKPUHOBOW KHUCIIOTHI, B PE3YJIbTaTE KOTOPOT0 00pa3yeTcsl NMKpaT KpeaTuHUHA, UMEIO-
M OpaHKEBO-KPACHBIN IBET.

5-10 r mpoOBI pacTUPAIOT B CTYNKE C HEOOJIBIIUM KOJIUYECTBOM JTUCTHIIITUPOBAH-
HOM BOJIBI, 3anuBaroT 25...50 om® JTMCTUIUIMPOBAHHOM BOIBI M HACTauBaroT B TeueHue 20...25 MuH,
IIOMEILNBAsI COAECPAKUMOE CTYIIKHM B Te€UeHHE NepBbIX 10 MUH Kaxzable 2-3 MUH, 3aTE€M U3 OTCTO-
ABIIeiicA KUAKOCTH CIMBAIOT B haphoposyio "amky 5-10 cm3, mobasnsroT 2-3 cM® HackIIeH-
HOT'0 PacTBOpPa MUKPUHOBOM KUCJIOTHI U NATh-1IECTb Kanenb 10 %-Horo pactBopa ruapaTta OKUCH
HaTpus.

[Ipu HanmUuMy sIULL BBHITSKKA OKPAIIMBAETCS B OPAHIKEBO-KPACHBIN LIBET, KOTOPBIN MOCTE-
IIEHHO YCHJINBAETCS.

Hccnedosanue maca
Omnbit 1. OpraHonenTuyeckoe ucciaea0BaHue.

OnpenensioT BHEMIHUN BUJ, 1IBET, KOHCHCTEHIIMIO, 3allaX, COCTOSHUE >KMpA, KOCTHOTO
MO3ra, a Tak)Ke KauecTBO OyJIbOHA IPHU Bapke.

[Tpo6nas Bapka. Msico BecoM 50 T MOIOT, KJIATYT B MOCY/y C XOJIOJHOU BOJIOH, HAKPBI-
BAIOT KPBILUIKON U MMOJBEPraloT BapKe 0 CTENEHU TOTOBHOCTH. Jlaee onpenesstor 3anax Oyiib-
OHa 1 BKyC Msica. Eciiu mociie mpoOHOM Bapku OyJIbOH UMEET MPUSATHBIA crienupuIecKuii 3anax,
Ipo3payeH, TO, CIe0BATENIbHO, MICO JOOPOKAYECTBEHHOE M MOXKET YHOTPEOISIThCS B IUILLY.
Ecnu xe nocne npoOHOI Bapku OyJIbOH MYyTHBIN, COAEPKUT XJIOMbS, UMEET HEMPUSITHBIN 3amax,
TO MSICO IPU3HAETCS] HEPUTOJHBIM ISl yIOTpEOJICHNUS.

OnpIT 2. XUMHYECKOE UCCIICIOBAHUE HA CBEKECTH (C CEPHOKUCIION MEIBIO).

Hagecky Mmsca 20 r pacTuparoT B CTYIKE M IMOMELIAIOT B KOHMYecKyto kos0y (150-200
M), 3anuBatoT 60 M AUCTHILITMPOBaHHOM BOJbl. KOOy 3akphIBalOT 4aCOBBIM CTEKJIOM U CTa-
BAT Ha 30 MMHYT Ha KMIIAIIYIO BOJsAHYIO OaHio. ['opstumii OynaboH (GUIBTPYIOT depe3 Ciou
MapJii WK BaThbl ToNKHOMN 0,5 cM B IpoOUpKY, MOMELIEHHYIO B X0J0AHY10 Boay. [locne gpuib-
Tpaluu GUIbTPAT JOJKEH ObITh O€3 XJIONbEB.

B uuncryio npobupky 6epyT 2 mil npopuiIbTpOBaHHOTO OyJbOHA, 100ABIAIOT 3 KaIljau
5%-HOTro BOJIHOTO pacTBOpa CepHOKHUCION Meau. [IpoOupKy BCTPSIXUBAIOT U CTABAT B IUTATHB.
Pesynprar peakuuu cHuMaroT uyepe3 5 MuHyT. Eciii OysboH ocTaeTcst mpo3payHbIM - MsICO CBE-
xee. Ecan Msco COMHUTENBHOM CBEXECTH, TO OTMEYAeTCs MOSABICHHUE XJIONbEB B TPOOUPKE.
Hccnedosarnue pulovl Ha cgedcecniyb
OmnbiT 1. Opratosentuyeckoe uccieaoBanue cpexkeil pelobl. JloOpokayecTBEHHas CBexasl pploa
uMeeT OJIECTSIYIO Yellyto, INIOTHO MPUJIETA0NIYI0 K TKaHH, OPIOLIKO HE B3AYTOE U HE 3arasBllIee,
#aOpbl TEMHO-KPACHOT'O 1[BeTa 0€3 HEMPUIATHOIO 3araxa, MIOTHYI0 KOHCUCTEHIIHIO.

OnbIT 2. XUMHYECKOE HCCIIe0BaHUE CBEXeH PBIOBI. [Iporieccsl THUCHHS B CBEXKEH phiOe 00Ha-
PYKHBAIOT, HO BBIICJIEHUIO aMMHAKa U CEPOBOAOPOAA, a TAK)KE 110 PEAKIIUU MBIIIEUYHON TKaHU
Ha JIAaKMYC.

a) OnpeneneHue coAepKaHns aMMuaKka

He6onbmoil Kycouek pblObl HaBEIIMBAIOT HA KPIOUOK U MOMEIIAIOT B LIMPOKYIO IPO-
OupKy ¢ 3-4 MJI KOHIIECHTPUPOBAHHON COJISIHOM KUCIOTHI. [IpoOupKy 3aKpbIBatoT mpoOkoii. Pac-
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CTOSTHUE OT KPIOYKa C phI0O 10 COJITHON KUCIOTHI AOIKHO ObITh 1-2 cM. [Ipu BeineneHun aMMu-
aka u3 peIOBI B MPOOMPKE uepe3 HECKOJBKO CEKYHJ oOpaszyercs 0ernoe 00J1auko XJIOPUCTOTO
aMMOHUSA. IHTEHCUBHOCTH PEaKIUU OLIEMMBACTCS KaK OTpUIaTeIbHas (-). c1a00 MOI0KUTEINb-
Has (+) (OBICTPO HcUe3aroliee paciIbiBUaTOC 00J1aYK0), MOIOXKUTENbHas ( + +) (OBICTPO MOSIB-
JArOIIeecs yCTOMYMBOE 00J1a4K0), Pe3KO MOJOXKHU-TenbHas (+ + + ) (001a4K0 MOSIBIsSETCS HE-
MEJJICHHO TTOCJIC BHECCHHS PBIOBI B IPOOUPKY).

0) OnpeneneHue cojiepkaHusi CEPOBOAOPOIA.

B xonuueckyro konby Ha 50-100 M momemator 15-25 r dapma uccnenyemoit peiObl. B
KOJIOY OIMyCKalOT B BEPTUKAIBHOM MOJ0KEHUH MOJIOCKY (UIBTPOBAIBHOM OyMaru ¢ HaHeCeH-
HBIMU Ha Hee 3-4 KalisiMU pacTBOPa YKCYCHOKHUCIOro cBUHIA. [loocky OyMaru 3akpersior
Ha pacctosHuu 1 cm oT papmia nmpoOkoit. Konlby, 3akpbITyr0 MpoOKOM, OCTAaBIAIOT HA 15 MUHYT,
MOCJIC Yero OIEHUBAIOT PE3YyATaThl. B ciiydyae mopuu peIObI BBIICISIONIUNACS CEPOBOIOPO HA
MeCTax HaHECEHHS! YKCYCHOKHUCIIOrO CBUHIIA 00pa3yeT TeMHbIE MATHA.

WMHTEHCUBHOCTD PEAKIIMK OIEHUBAIOT KaK OTPHUIATEIbHYIO (-), ciesl (- +), ciabormoso-
KuTenpHYIo0 (+) (Oypoe okpalmBaHue, HO KpasM Kalliid), MOJIOXKUTENbHY0 (+ +) (Oypoe okpa-
IIMBAHUE 10 BCEH Karuie), pe3Ko MOJIOKUTENIbHYIO (+ + +) (TEeMHOE OKpaIlIUBaHUE).

BeiBOABI:

JladopaTopnasi pa6ota Ne 23

Tema: Bumnsinue ¢u3MUYecKHUX YNpakHeHHMH Ha OMOXMMHMYECKHe IpoLecchl B
opraHusme
[eab: [T03HAKOMUTHCS ¢ XMMHUYECKUM COCTAaBOM MBIIIEYHOM TKaHU, SHEHPIeTUYECKMM 0OMEHOM
B MBIIICYHOU KIIETKE M PACCMOTPETh BIUSHHE (PU3MUECKUX HArpy30K Ha OMOXUMHUYECKHE TPO-
[ECCHI.
OOopy10BaHME M PEAKTUBBI: MITATHB C MPOOUPKAMHU, aMMHUAYHBIN PACTBOP a30THOKHUCIIOTO CE-
pebpa, p-p xiopuna 6apus (5%), p-p MonubdaeHOBO-KUca0ro ammonus (3%), MypeKkcus cyxoi, p-
p NaOH (10%), p-p CuSOa4 (1%), MsicHas BBITSDKKA; YHUBEpCaabHast HHAUKATOpHAs Oymara, Xpo-
maTorpaduueckas 6ymara, Huaruaput (0,1% cnupToBoit).

Xoa pa6oTsI:

OmnbiT 1. OnpeneneHrne HEOPraHUYECKUX COETUHEHHUI B MBIILIEYHON TKaHU
a) xiopua-uonoB (CI'): B mpobupky BHOCAT 0,5 MJI MACHOTO SKCTpakTa U J00aBIstOT 8-10 Kamens
pacTBopa HUTpaTa cepebpa;
6) cymbdar-noHoB (SO4%): B IpobupKy BHOCAT 0,5 MII MACHOTO JKCTpaKTa M goOaBisior 8-10
Karesb XJopuaa oapus;
B) pochar-nonos (PO+*): B mpobupky BHOCAT 0,5 MI MACHOTO SKCTPAKTa M 100aBisioT 8-10 Ka-
ek MOJIMOIEHOBOKHMCIIOIO aMMOHHMS. 3aTeM HarpeBaloT pacTBOP.
r) KaTHOHOB Kanbius (Ca?"): B mpobupky BHOCAT 0,5 MI MACHOTO SKCTPAKTa, 106ABIAIOT 5-6 Ka-
nenb 10% pacTBopa I11eI0Yu U HECKOJIBKO MBUTMHOK MypPEKCH/IA.
OmnbiT 2. Onpesienienne OpraHuYecKX COCIUHEHHUH B MBIIIEYHON TKAHU:
a) peakuus Ha 6e70K: B MpoOUpKy BHOCAT 0,5 M MSICHOTO DKCTpakTa U 100aBisitoT 8-10 kamens
10% pactBopa menoun u 1-2 karum 1% pactBopa CuSOs. HabmronaroT ¢roneroBoe okpaiinpa-
HUE,;
0) peakiys Ha TJIFOK03Y: B TpoOUpKy BHOCAT 0,5 MJI MACHOTO KCTpaKTa 1 100aBisitoT 8-10 kamenb
10%-noro pactBopa menoun u 1-2 xamnu 1%-noro pactBopa CuSOs. Harpesator. Habmonator
KENTOe OKpaIuBaHHE;
B) peaKIusi Ha MOJIOYHYIO KHUCIIOTY: B MPOOUPKY BHOCAT 0,5 MIJI MACHOTO SKCTPaKTa, JOOABISIFOT
0,5 mu pactBopa (peHoma, 3aTeM Takoe ke KomudecTBO xyopuaa xenesza (II1). [Tossusercs 3ene-
HOBATO-KOpPUYHEBAsI OKpacKa.
OmnbiT 3. Onpenenenre MpoIyKTOB aHadPOOHOTO OKUCTIECHUS.
CMauuBaloT MHAUKATOPHYIO YHUBEpPCAIbHYI0 OyMary citonoi. OtMedaroT 3HaueHue pH. Boimos-
Hs10T B TedeHune 50-60 cexyH/ cuiioBble yIpakHeHus (mpuceganus, omxkuMmanus). CHoBa cMauu-
BalOT MHIWKATOPHYIO YHUBEPCATBbHYIO OyMary CIIOHOW U OTMEYaroT 3HaueHue pH, cpaBHuBas mo-
kazatenu pH. JlemaroT BB 0 cocTosiHuM Oy(epHOM CUCTEMBI CBOETO OpraHu3Ma.
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OmnbiT 4. Onpeenenre MPoayKTOB aHAIPOOHOTO OKUCIICHUS.

Ha nonocke xpomartorpadudaeckoit Oymaru ¢ 0JJHOTO Kpas CTaBsT KapaHIAIIOM TOYKY, a 3aTeM
OTIEYaTOK OOJIBIIOTO NabIla (J1eBOM pyku). B Teuenue 1,5-2 MUHYT BBITTOTHSIOT PYKOH CHJIOBBIC
YIPaKHEHUS] U HAHOCAT OTIIEYATOK (3TOr0 XKe MaJiblia) C MPOTUBOMOJIOKHOTO Kpasi. bBymary omyc-
KalOT B pacTBOP HUHTUAPUHA U TIOMEUIAIOT B CYIIMIbHBIN MIKad WK CylIaT HaJ ropsyei siex-
TPOILIUTKON. [T0o yeTKOCTH 0TIEUaTKOB CYAT O KOJIMUYECTBE BBIACIMBILErOCS M1OTA.

BriBoabI:

Pasnen 3 OCHOBBI MOJIEKYJISIPHOM BHOJIOT A
JlaGopaTopHas padora Ne 24-25
Tema: Boinesnienne u coiictea PHK. Pu6onykiieassl

OO0opynoBaHue U peaKTHUBBI: AIIEKTPOILINTKA, MPOOUPKHU C BO3AYLIHBIM XOJIOAWILHUKOM, CTa-
kanbl (500, 800 M), CTYIKH € IECTUKAMU, TIECOK, JIEJ BOPOHKH, BaTa; poxku, NaOH (p-p 10%),
CuSOs4 (p-p 1%), amm. pactBop AgNOs3 (p-p 2%), NaCl (1M u 2M), H2SO4 (koHu. u p-p 5%).), a-
HadTox (p-p 1% cnupTOBOI), MOTMOIEHOBBIN peakTuB, AMATHIOBBIN 3¢up, NaOH (p-p 0,04%),
nakmyc, CH3COOH (p-p 5%), Tumon (criupTtoBoit 1% p-p), UHAUKATOp YHUBEPCAIbHbBIN. CIIEK-
TpooTomeTp, eHTpudyra, 103aTopsl, Tepmoctat, 1%-nas aqpoxokeBoit PHK, 0,2 M aneraTHbIii
oydep (pH=5,6), ciuproBo-maraueBsiii ocaautens (0,19 r. MgCla, 90 mit stanosna, 10 M1 Bojbl).

OmnbiT 1. Boigesienue u coiicrea PHK.

Xox pabdoThI:

1 T IpoXKEH B CTyIKE CMEIINBAIOT cO cMechro, (0,5 mit adupa u 0,5 mMi1 BOJIBI), JOOABIISIFOT
paBHOE KOJIMYECTBO MECKa U THIATENbHO pacTuparoT B TeueHue 10-15 munyt, npunusas 5-10 mn
0,4%-nor0 pacTBOpa eaxoro Hatpa. [Tocie yero cmeck GUIABTPYIOT Uepes3 ciaauaThiil GUIBTP WK
Kycouek Batbl. K ¢unbTpaty n106aBinstoT HEOOIbIIMMHI HOPIUSAMHE 5% pacTBOpP YKCYCHOHM KHC-
JIOTHI J10 ¢71a00 KUCIION peakuuu (A0 MOJHOTO OCaXACHUS HyKieonporenaa). Ocaaok OTACTSIOT
Ha neHTpudyre B Teuenue 10 munyt npu 3000 o6/mun. [Tocne nenTpudyrupoBaHus ocaaok me-
peHocsT B O6onbryto npobupky, nobasmsist 1 M 10% p-pa cepHoit kucnotsl. [IpoOupky 3akpbl-
BalOT MPOOKOW C BO3AYIIHBIM XOJOIWUIBHUKOM, CTAaBSIT Ha KHUIAILIYIO BOAsSHYIO OaHto Ha 1-1,5
yaca, 3aKpbeIB poOupKy Baroil. [locnme oxmaxaeHus ruaponu3atr GUIbTPYIOT U C QHIBTPATOM
MPOBOST KAUeCTBEHHBIEC PEAKI[MU Ha COCTABHbBIC YaCTH HYKIJICOTPOTEHIOB.

1. BuypeTroBas peakiusi Ha NOJTUNENTH/AbI

B mpo6upky BHOCAT 10 Kamenb IpoxokeBOro rujapoiusara U pasHbld 00bem 10%-Horo
pacTBopa ruApoKcuaa HaTpus, 3areM 2 kamim 1%-Horo pactBopa cyinbdaTta meau. Ilepemenin-
BaIOT U TI0 MOSBJICHUIO CHHE-(UOIETOBON OKPACKH CYAST O HATMYUH OelKa.

2. Cepeodpsinasi npo6a HA NYPUHOBbIE€ OCHOBAHUA

K 10 kammsMm AposkKeBOTO THApOIM3aTa M0 KaruisaM JO0aBJISIOT paBHOE KOIMYecTBO 2%-
HOTO aMMHA4YHOI'0 PAacTBOpa a30THOKHUCIIOro cepedpa. Uepes 2-3 MUHYTHI BBIIAAAET OCAOK Ce-
peOpPSIHBIX coJiell MypHUHOBBIX OCHOBaHUN Oyporo 1BeTa (CoaepXKuMoe MPOOUPKH HE MepeMelIn-
BaTh).

Peakuus nporekaer 1o ciaenyounemMy ypaBHEHHUIO:

H3PO4 +12(NH4)2M004 + 21HNO3 — (NH4)PO4 -12M003 4 + 21NH4NO3 +12H,0

3. KauecTBeHHasi peakuus Ha eHTO3Yy (peakuusi MoJsuia)

10 kamasiM ruIposnu3ara JIpoxokedl nobasnsiorT 3 kamimu 1% CcOMpTOBOrO p-pa THMOIA,
NepeMEeNINBalOT U IO CTEHKE NpoOMpPKH OCTOpokHO mpwimBaloT 20-30  kamens
KOHIIEHTPUPOBAHHON cepHOM KHCIOTHL. [Ipu BCTpSXMBaHUM HA JHE MPOOUPKU OOpaszyercs
NPOAYKT KOHJeHcarun ¢ypdypona ¢ TUMOJIOM - KpacHoro usera. I[lpu B3aumopelicTBuu
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHl C TICHTO3aMU WM TEeKCO3aMU TPOUCXOAUT UX
JeruapaTanus: u3 meHTo3 oopasyercs Gpypdypoi, a u3 rekco3 — okcuMeTuihypdypoi, KoTopbie
JAIOT C TUMOJIOM MPOAYKT KOHACHCAIIMU KPACHOTO I[BETA.

5. KayecTBeHHAas peaklUsl HA YIJIeBOAbI

K 5 xammsim apoxokeBoro rujaponu3ata aodasnsor 3 kamm 0,2% cnuproBoro p-pa o-
Ha(dToa, a 3aTeM (OCTOPOKHO, HE TIepeMeninBasi) 8-10 kanenas KOHI. CEpHOM KUCIIOTHI. B pe3yiib-
TaTe Ha rpaHulle paszena (a3 oOpa3yroTcs 3eJIeH0e U MaTHHOBOE KOJIbIIA.
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6. KauecTBeHasi peakuusi HA 1e30KCUPUO03y U pud0O3y

K 5 xammsiM rupponuszata Ipoxokeil 100aBisioT Au(EeHUIaMUHOBBIM pPEaKTHB, MPOOHPKU
BBIZICP)KMBAIOT HA KUTIAIICH BOAsSHOM OaHe B TedeHue 15 MunyT. C 1e30Kcupru0030i peakTHB JIaeT
CHHEE OKpallluBaHHe, a C P-poM pubO03bl — 3eneHoe. OOpa3yercsi cuHe-3e/IeHOe OKpalliBaHHe
TUIPOIIN3ATA.

7. MosmoOaeHnoBasi npoda Ha pocopHyro KHCIOTY

K 10 xammsiM JApoXxokeBOro THApoiiM3aTa J00aBIAIOT paBHBIH 00bEM pacTBOpa
MOJIMOICHOBOTO peakTuBa. [IpoOMpKy HarpeBarOT (OCTOPOIKHO), KHJIKOCTh OKPAIIUBACTCS B
JKEJITBII LIBET, 3aTEM IMPHU OXJIAXKACHUHU 00pa3yeTcs MENKO-KpPUCTANIMYECKUN 0CaZoK JTMMOHHO-
JKEJITOTO 1IBETA.

OmnbiT 2: OnpenesieHue yieJdbHOH AaKTUBHOCTH PUOOHYKJI€a3bl.
Xox padoThI:

Cy6ctparom s onpenenenuss PHKa3Hol akTMBHOCTH CiTy)XKuiia BBICOKOMOJIMMEpPHAS
PHK u3 npoxokeit. MakyOanronHas cmech coaepxkana 0,1 M1 cOeBOro 3KCTpaKTa, CoJAepKaIiero
PHKa3zy, 0,4 mu 1%-no#i apoxoxeoit PHK B 0,2 M anerarnom Oydepe (pH=5,6). Mukyobaruio
MPOBOJWIHN TPH 37°C B Teuenwue 45 MuHyT. Ilocne yero neruaponuzoBannyto PHK ocaxnanm,
nobaBmsis kK mpobam mo 1 mur) crimproBo-maraueBoro ocaaurens (0,19 r. MgClz, 90 M sTanona,
10 mu Boabl. 3aTeM mpoOUpKH CTaBWIM Ha | yac Ha jen A Jdydiiero (GOpMHpPOBaHUS OCAIKa,
KOTOPBIH ynanstiu nentpudyruposanuem rnpu 2000 06/mun. B reuenne 10 mun. 13 cynepaaranra
otOupanu npoOsl o 0,5 Mi1, K KaX10# prOaBsuI O 3 MII BOJBI M U3MEPSIIN ONTUYECKYIO III0T-
HOCTB pacTBOpa MpH JHHE BOIHBI 260 HM mpoTuB Boakl. [lapamiensHo 06pabaTeiBair KOHTPOIb-
HYI0 P00y, B KOTOPYIO CIUPTOBO-MarHUEBBIA OCAIUTENb BHOCHIN 710 (HEPMEHTHOTO pacTBOPA.

3a enMHULlY aKTUBHOCTH IPUHUMAIM TaKo€ KOJIMYECTBO (pepMEHTa, KOTOPOE BBI3BIBAET
yBEJIMUYEHUE MOTJIOICHUS PACTBOPA HA €AMHUILY ONTUYECKON MIIOTHOCTU IIpu 260 HM B MUH.

Ayi=(AE260*V1*V2) | (V3*t*W)

AE260 — IPUPOCT SKCTUHKIMK OMBITHOM MPOOBI 11O OTHOLIEHUIO K KOHTPOJIBHOM.
t — Bpems nnkyOaruu (B MUH.)
V1 — 00beM nociie paz0oaBiacHUsI.
V2— 06beM npo6sl ocine ocaxaenuss PHK crimproBo-maruueBbiM pactBopom.
V3 — 00beM npoOsl, B3ATOM 11 pa30aBiIeHus.
W — macca Genka (epmenTa B ipo0e) B MT.
BriBoabI:

JlaGopaTtopHasi padora Ne 26
Tema: Boigesenne u cpoiicrea [HK

[lesib: MO3HAKOMUTHCS ¢ MeTOAaMu BblAeneHus 1 oOHapyskeHus JIHK u3 npoxoxeii u ee ctpoe-
HUEM

OOopy/10BaHME U PEAKTUBDI: 3JICKTPOIUIUTKA, CTYIIKU C IECTUKaMH, BOPOHKA, (PMIIbTPOBAJIbHAS
Oymara, crakat (50 mu1, 700 M), manouka CTeKJIsIHHAs, TUIUHAP Ha 10 u 25 Mu1, KprcTauIn3aTophl
CO JIBJIOM, IIeHTpU(dyTa, MpoOupKU eHTpUPyKkHbIE, Apoxcku cyxue, NaCl (pactBopsl 1M u 2M),
ruznpokcuaa Hatpus (pactBopsl 0,4% u 10%), cynsdar menu (1%), tudennnaMUHOBBIN peaKkTUB
(1%), mecoxk.

Xoa padoThI:

B crynky momemaror 1 r npoxokel ¢ paBHBIM KOJIMYECTBOM II€CKA, CTaBAT Ha JIEJ U
pacTUparoT B TeUeHHUE 15 MUHYT, MOCTENIEHHO T00aBIsis Yepe3 Kaxaple S MUHYT o Smut 1 M-Horo
pacTBopa xjopuaa HaTpus (OXJIaXIeHHOro). OO6pa30BaBIIyIOCS TOMOTEHHYIO Maccy MEePeHOCsT B
HeHTpUudy HbIe MPOOUPKHU, YPABHOBEIINBAIOT UX M HEHTPUPYTUPYIOT B TeueHUe 15 MUHYT npu
3000 o6/mun. Ilocne meHTpU(YrHpOBaHUS HAJOCATAOUHYIO SKUIKOCTh CIUBAIOT B MEPHBIH
HWIMHJP. B IMIMHAP BHOCAT IIECTUKPATHBIM 00beM BOABI U MEJIEHHO TOHKOM CTpyHKOH (10
CTEKJIIHHOW manouke) xyopua Hatpus (2 M p-p) mpu mnocrosHHOM mnomemuBanuu. JJHK
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BBIJICTISICTCST B BUJE HHUTEH, HaMaThIBAIOIIMXCS Ha CTeKIsHHYr mnanouky. JIHK xopomio
MPETIOMIISICT COJTHEUHBIN CBET U BUHA HA CBETY.

[lepenocsaT B mnOpoOUPKY HHUTH BBLACIECHHOTO J€30KCHPHOOHYKIICONpIIOTeHIa W,
nomemuBas pactBopstorT ux B 1 mi 0,4 % p-pa rugpokcuna Hatpus. K pactBopy (15-20 xamnens)
N00aBISAIOT paBHBIM 00beM AMEHWIaMUHOBOrO peakThBa. CMech HarpeBarOT Ha KHISIIEH
BoasiHOM Oane 15 muuyT. OCBOOOIMBIIASCS TPH TUAPOJIM3E JI€30KCHpPHO03a pearupyer c
Tu(dEeHUIaMUHOM U JIaeT CUHEe OKPAallluBaHUE.

BbiBOabBI:

JlaGopaTopHas padora Ne 27-28

Tema: Boinenenue JHK u ee oonapyxenue meronom I P-ananusa
Oo6opynoBanue M peakTuBbI: TepmocTtar a1 npoodupok tuna dmneraopd TEPMO 24-15, Muk-
pouentpudyra-soprekc TOTA-2, ammnpukarop AMIUIN-4, YD-60kc, [Ipudop anst ropusoH-
tanpHOTO 3ekTpodopesa HUII-300, Buneocuctema «VITrany ¢ KOMIbIOTEPOM JUIsl CKAHUPOBA-
HUS reseit, Habop aBTOMAaTHYECKUX MUIETOK (103aTopos), Oydep JIb, 6ydep Ob-1, 6ydep Ob-2,
oydep TE, copbent, nmpodupku «I1L{P-saapoy», IILIP-pacTBopuTens, cMeCh MpaiMepOB, MOJIOKH-
TeIBHBIA KOHTPOJIb, Oydep st anekTpodopesa, arapo3a, OpOMUCTHIN 3TUINH, KpacKa-THaep.
Oneit 1: Boigenenne JTHK con

JHK ompenernsiu ¢ momonibio Habopos peareHToB «LEC-IILP s0po» nponzsoactea OO0
«Kommanus buoxom» (MockBa). PearenTsl npeHazHadyeHbl 11 criennGpruueckoit aMinuKanuu
U JIETeKIH T'eHa HanOoJiee pacrpoCTPaHEHHOTO OelIKa COU JIGKTHHA.

IIpobonoaroroBka

1. B mpoOupKy BHOCHIIM HEMHOTO HCCiIeIyeMoi poOsl. J{obaBmsum im3upyromwmii 0ydep, a 3aTem
1poOy roMOTr€HU3UPOBaTh O OJTHOPOJHOI'O COCTOSHUS.

2. [IpoGupky ¢ noJy4eHHbIM TOMOT'€HATOM MOMellalid B TepMocTaT Ha 40 MUH IIpU TeMIepaType
65°C.

3. BerpsxuBanu coniepskuMoe Ha BOPTEKCE M 3aTeM HeHTpudyruposaiu npu 10 Teic. 000poTOB B
MUHYTY. HajiocagouHyo )KUIKOCTh IEPEHECUIIN B YUCTYIO IPOOUPKY.

4. NoGaBnsiii B poOy copOeHTa M TIIATEeNBHO MEpEeMEIInBaIN, UCTIONb3Ys HeHTpudyry Ha 10
ThIC 00/MUH.

5. HagocanouHyro KMJIKOCTh YA, a K ocaaky go0asisiu 0ydep Ob-1 u nenrpudyruposanu
npu 2 ThIC 00/MHUH HECKOJIBKO CEKYH/I.

6. HanocanouHyro ®UAKOCTh yAaJsUIM U BHOB IIpOoMbIBaiH BeiaesneHHyo JTHK.

7. Job6asnsinu Oydpep Ob-2 1 BHOBB LIEeHTpUyrupoBaiu npu 2 Thic 00/MUH, 3aTeM HaJ0CAT0UHYIO
KUAKOCTD yIAJISUIH.

8. OcaloK CyIIWINA B TEPMOCTATE.

9. NobGasmnsnu k ocaaky Oydep TE, BcTpsixuBanu Ha BOpTEKce, TOMEIIAIX B TepMocTat Ha 10 Mu-
HYT ¥ LeHTpudyrupoBaiu npu 10 Teic 06/MUH.

10. Haocaiounyto ’KHIKOCTh IEPEHOCUIIN B YUCTYIO IPOOUPKY.

BriBoabI:

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe CPEACTBA, IOKA3ATEJIH U KPUTEPHH OLlCHUBAHUSI KOMIIETCHIM I

HNuaekxc Onenou- IToka3aTenn Kpurtepun ouennBanus
KOMIIe- | HoOe CpeA- | OLEeHUBAHHUA cpopMHpPOBAHHOCTH KOMIIETCHUM I
TeHIMH CTBO
OIIK-8 Otuer mo | Huskwii ypo- CTaBUTCSI, €CIIM CTYAEHT AonycTui 3-4 omubku (B
I1K-2 nabopa- BEHb — HEY/10- | POBEACHUU JIAOOPATOPHOU pabOThI, B O0OBSICHEHHH,
TOPHOM BJIETBOPH- B o(hopMIIeHUH HAOIIOIEHUN U BBIBOJIOB, 110 TEX-
pabote TEJNBHO «2» HUKe 0€30MacHOCTH), KOTOPbIE HE UCTIPABIISIOTCS
JIaXe 110 YKa3aHUI0 IPEenoaaBaTes.
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[Toporossiii
YPOBEHB —
YIOBJIETBOPU-
TEIBHO «3»

a) eClIi CTYJICHTOM JOMYIIEHBI O/IHA-][BE CyIIIe-
CTBEHHBIEC OMMUOKH (B X0JI€ IKCIIEPUMEHTA, B 00BsIC-
HEHUH, B 0(opMIIeHHH PabOTHI, IO TEXHUKE 0€3-
OTIaCHOCTH, B pabOTe C BelIeCTBaMHU U Mpubopamu),
KOTOPBIE€ UCIPABIISIOTCS C TIOMOIIBIO MPENoIaBa-
TEJIS,

0) moxbop o0opymoBaHUs, 0OBEKTOB, MATEPHUATIOB, A
TaKke padOoThI 10 HAYaJTy OIbITa POBEI C IOMOIIBIO
Mpero1aBaTes;

B) B XO/I€ MPOBEJICHUS OTIBITA U U3MEPEHHIA ObLITH J0-
MYIIEHBI OIMIMOKY B ONMUCAHNUU HAOIIOICHHH, opMy-
JMPOBAHUY BBIBOJIOB;

I') JOIYyCKaeT rpyOyIo omHOKY B X0J1€ SKCIIEPUMEHTA
(B 00OBsicHEHHH, B 0pOpMIICHHH pabOThI, B COOJTIO/IC-
HUY MIPaBHJI TEXHUKH O€30MacHOCTH MpH padoTe ¢
MaTepHallaMi U 000PYJIOBaHUEM ), KOTOPAsi HCIIPAB-
JISIETCSL IO TPEOOBAHMIO MPETIOAABATEIS.

ba3zoBslii ypo-
BEHb — XOPOILIO
«»

a) paboTa BBINOJIHEHA [TPABUIILHO, 0€3 CYIIECTBEHHbBIX
OIIIHNOOK, CCIaHbI BBIBOJIEL;

0) J1OITyCTUMBIL: HETIOJHOTA ITPOBEJICHUs UM 0(hopMmIIe-
HUS OKCIIEPUMEHTA, 0/IHA-/IBE HECYIIIECTBEHHbIE
OLIMOKH B POBEAECHUN WM 0(hOPMIICHUH IKCIIEPU-
MEHTA, B [IpaBUjIax pabOThI C BEIIECTBAMU U ITPUOO-
pamu.

Beicoknii ypo-
BE€Hb — OT-
JIMYHO «5»

a) paboTa BBITIOJIHEHA MTOJTHO, HAYYHO TPaMOTHO, JIO-
TUYHO OIMMCaHbl HAOIIOICHUS; IPAaBUIIbHO, O3 CyIIe-
CTBEHHBIX OIMMOOK, IOCTABJICHA eJb U C/IeTIaHbI BbI-
BO/JIBI,

0) PKCIIEPUMEHT OCYIIECTBIICH 110 TUIaHY C yU4eTOM
TEXHUKU 0€30MaCHOCTH U MPaBUII paboTHI C Bellle-
CTBaMH M IpUOOpamu;

B) MMEIOTCS OpTaHU3AIMOHHBIE HABBIKH (TIOIEPIKIBA-
€TCsl YUCTOTa padovero Mecra 1 MmopsiIoK Ha CTOJIE,
HKOHOMHO HCIOJIB3YIOTCSl PEAKTHBBI);

T') B IPEJICTABIIEHHOM OTYETE MPABUIILHO U aKKY-
PaTHO BBITIOJIHUII BCE 3aMTUCH, TAOIHIIbI, PUCYHKH,
YepTexkH, TpaduKu, BEIYUCICHUS U MPABUIHHO BhI-
TIOJIHUJI aHAJIN3 TIOTPEITHOCTEH.

Tect

Husknii ypo-
BEHB — 10 60
OaoB (He-
YAOBJIETBOPU-
TEJILHO)

[Toporossiii
ypoBeHb — 61-
75 6amnoB
(ynosneTBopu-
TEJIbHO)

ba3oBslit ypo-
BeHb — 76-84
6asoB (xo-
po110)

3a BEPHO BBIMIOJIHEHHOE 3aJaHUE TECTUPYEMBbIN MOJTY-
YaeT MaKCUMaJbHOE KOJMYECTBO 0asioB, Mpeay-
CMOTPEHHOE VISl TOTO 3aJaHus, 38 HEBEPHO BBIMNOJI-
HEHHOE — HOJIb OaoB. [locie mpoxokaeHus Tecta
CYMMHPYIOTCSI PE3YJIbTATHI BHINOJHEHUS BCEX 3a/a-
HUM.

[TomcunThiBaeTCS MPOUEHT MPABUIBLHO BHITIOJ-
HEHHBIX 3aJaHUI TECTA, II0CIIE YErO ITOT IMPOLEHT
MEPEBOJIUTCS B OLIEHKY, PYKOBOJACTBYACH YKa3aH-
HBIMH KPUTEPUSAMH OLICHUBAHUS.
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Beicokuii ypo-

BeHb — 85-100
0amoB
(OTIIMYHO)
YK-1 VYerueiii u | Huskuit ypo- CryneHT oOHapyXKHBaeT He3HAHUE OOJBIICH YacTH
OIIK-8 IUCbMEH- | BEHb — HEY0- | COOTBETCTBYIOIIErO BOIPOCA, JOMyCKAeT OLIMOKH B
[1K-2 HBIN BJIETBOPHU- (bopMyIHPOBKE ONpPEACTICHUN, HCKAXKAIOIINE X
OIpOC Ha | TEJIBHO «2» CMBICJI, 0ECIIOPSIIOYHO U HEYBEPEHHO M3JIaraeT MaTe-
nabopa- puai. OneHkKa «HeyA0BIETBOPUTEIBHO» OTMEUAET
TOPHOM TaKue HEJOCTATKH B OJrOTOBKE, KOTOPBIE ABJISIOTCS
3aHATUHU CephE3HBIM NPEMATCTBUEM K YCIEIIHOMY OBJIAICHHIO
HOCTIEIYIOIUM MAaTEePUaAIOM.
IToporosslii CryneHt oOHapy>KMBaeT 3HAHUE U TIOHUMaHHE OC-
YPOBEHb — HOBHBIX IIOJIOXKEHUH BOIIPOCa, HO:
YIOBJIETBOPHU- | 1) M31maraeT MaTepuan HEMOJIHO U JIOMTyCKaeT HeTou-
TEJIBHO «3» HOCTH B OIIPEJIENICHUH NOHATUH UK (pOpMyJIHpOBKE
MIPaBUIT,
2) He yMeeT JI0CTaTOYHO I'TyOOKO U J1I0Ka3aTeIbHO
000CHOBATh CBOM CYX/ICHUS U IPUBECTH CBOU IIPH-
MEpHlI;
3) uznaraet MaTepuall HeToCIe0BaTeIbHO U JIOITYyC-
KaeT OMIMOKHU B sI3bIKOBOM O(OPMIICHUH U3Jarae-
MOTO.
ba3oBsiii ypo- | 1) B OTBeTe JIOMYIICHBI MATO3HAYUTEIbHBIC OIIHOKH
BEHb — XOPOIIO | ¥ HEJIOCTATOYHO MOJHO PACKPBITO COAEPIKaHUE BO-
«4» npoca;
2) eci JomyeHo 1-2 HejoueTa B MOCIeI0BaATEIb-
HOCTH U 3bIKOBOM O(DOPMIICHHUHU M3J1araeMoro.
Beicokuii ypo- | 1) CTyAEHT MOJHO M3J1araetT Marepual, JaeT rnpa-
BEHb — OT- BUJIBHOE ONPEIeNICHHE OCHOBHBIX MOHATHI;
JUYHO «5» 2) oOHapyXHBaeT MOHUMAHUE MaTepHaa, MOXET
000CHOBATh CBOU CYX/IE€HUS, IPUMEHUTh 3HAHUS Ha
MPAKTHUKE, TPUBECTH HEOOXOIUMBIE TIPUMEPHI HE
TOJILKO U3 yU4eOHHKA, HO M CAMOCTOSATEIBHO COCTAB-
JICHHEIE,
3) u3naraet MaTepual MoCiIeA0BaTeILHO U Mpa-
BUJIPHO C TOYKHU 3PEHHUSI HOPM JIUTEPATYPHOTO SI3bIKA.
Camocro- | Huskuii ypo- | CTyJleHT JOMyCTHUJ YHUCIO OIIMOOK M HEI0YETOB
ATENbHBIE | BEHb — HEYJO- | MPEBOCXOJSIIEe HOPMY, TPH KOTOPOH MOXKET OBITH
NUCbMEH- | BJIETBOPU- BBICTABJICHA OLIEHKA «3»
HBIE pa- TEIBHO «2»
60tsbI (ce- | IToporoBbrit CTYACHT NPAaBUWIbHO BBIOJHWI HE MEHEE MOJIOBUHBI
pun) YPOBEHB — paboThl WM JOMYCTWI: HE Oojiee NABYX TIpyObIX
YIOBJIETBOPU- | OMIMOOK; MM He Oosiee OAHOM TpyOOH M OAHOM

TEJIBLHO «3»

Herpy0o# oMOKHN U OTHOTO HeJloueTa; WK He bolee
JBYX-TpeX HErpyObIX OIMOOK; WM OAHOHN HerpyOoi
OmMMOKH W TPeX HEJOYETOB; WJIM TpPU OTCYTCTBUHU
OIIMOOK, HO NP HATWYUH YEThIPEX-IISITH HEA0UYETOB.

ba3oBslit ypo-
BEHb — XOPOLLO
«4»

CTYJICHT BBITIOJTHWII PabOTy MOJHOCTHIO, HO JIOITYCTHIT
B HEil: He Oosee 0/IHOM HerpyOoi OIMOKH U OJHOTO
HeJloueTa WiM He 0oJiee IByX HeI0UETOB
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Bricokuii ypo- | pabota BbIonHeHa ©Oe3 OIIMOOK, yKa3aHbl Bce
BEHb — OT- dbopmynbl, (GEepMEHTBI, MPOTEKAIOIIHUE PEaKIUH
JIMYHO «5» IPUBEJICHBI TOJHOCTBIO.

6.2 IIpoMe:xyTOUHasI aTTeCTAlUs CTY/ICHTOB 0 JMCIUIIHHE
[IpomexxyTouHas aTTecTalus sABISETCA IPOBEPKOM BCEX 3HAHUIM, HABBIKOB M YMEHHUM CTY-
JICHTOB, IPUOOPETEHHBIX B MPOIECCE U3YUCHUS TUCIUILTHHBL. DOpMOi MPOMEeXyTOUHOH aTTecTa-
LMY 110 TUCLUMILIMHE ABJISIETCS YK3aMEH.

JU1g oueHMBaHus pe3yJIbTaTOB OCBOEHUS JUCLUIUIMHBI IPUMEHSIOTCS CIENYIOINE KpUTe-
pHUU OLICHUBAHUS.

Kpurepun onieHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

Ounenka «5» (OTJIMYHO) CTABUTCS, €CIIU CTYACHT:

1. IOJHO PacKpHITO COZiep)KaHUE MaTeprana OUeTa;

2. marepuall M3J0KEH T'PaMOTHO, B OIPEACIICHHOW JIOTMYECKOW IOCIIE0BAaTEIbHOCTH,
TOYHO MCIIOJIb3YETCs TEPMUHOJIOTHS;

3. OKa3aHO yMEHHUE WUIFOCTPUPOBATH TEOPETUUECKHE MOJIO0KEHUSI KOHKPETHBIMU IPUMeE-
pamu, IPUMEHSATh UX B HOBOM CUTYalluy;

4. IpOAEMOHCTPUPOBAHO YCBOCHUE paHee N3YUEHHBIX COMTYTCTBYIOIINX BOIIPOCOB, CHOPMU-
POBAHHOCTh U YCTOMYMBOCTb KOMIIETCHIMIA, YMEHHUI U HABBIKOB;

5. OTBET MPO3BYyYaI CAMOCTOSTENBHO, 0€3 HABOSIIUX BOIIPOCOB;

6. TOMyLIEHb! OJHA — JABE HETOYHOCTHU NPH OCBEILEHUU BTOPOCTEIEHHBIX BOIPOCOB, KOTO-
pbI€ UCTIPABIISAIOTCS O 3aMEYAHUIO.

7. IpAaBUJIBHO PEILIEHA pacyeTHas 3a4ada.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CIIH:

OTBET CTY/ICHTAa yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OLEHKY «5», HO IPU 3TOM
MMeEET OJINH U3 HEJOCTATKOB!

1. B M3110’KEHUH JIOTTYIIEHBI HEOObIINE TPOOEITbI, HE NCKA3UBILIUE COJIEP)KAaHIE OTBETA;

2. TOMyIIEHbI OJUH — JIBa HEJAOYETa MPHU OCBELICHUU OCHOBHOI'O COJACpPKAHUS OTBETA, HC-
IIPABJICHHBIE 10 3aMEYAaHUIO FK3aMEHATOPA;

3. nomymieHsl omunOKa win 6osiee IByX HEIOUETOB MPU OCBEIIEHUH BTOPOCTENEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABJIAIOTCS 110 3aMEYaHUI0 dK3aMeHaTopa.

4. B pacueTHOM 3aJaue J0IyIIeHa OmnoKa.

Ounenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HEMOJIHO WJIM HETOCIeI0BATEIbHO PACKPBITO COJIEpKaHNUE MaTepuala, HO MOKa3aHo 00-
1iee IMOHMMAaHUE BONPOCA M MPOAEMOHCTPUPOBAHBI YMEHHsS, JOCTATOYHBIE NIl JAJIbHEHIIETO
YCBOEHHUS MaTepuaa;

2. UMENHCh 3aTPyTHEHNUS WU JIOMYIIEHB! OIMOKHM B ONPEACICHUN MOHATUH, HCIOIb30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE I10CJIE HECKOIbKUX HaBOSIINX BOIIPOCOB;

3. IpH HEMOJHOM 3HaHWU TEOPETUYECKOr0 MaTepualla BbIsIBIIEHA HEl0OCTaTOYHast CPOpMHU-
POBaHHOCTh KOMIIETEHIIMM, YMEHHUI U HaBBIKOB, CTYJICHT HE MOXKET IPUMEHUTHh TEOPUIO B HOBOM
CUTYallNH.

4. pelieHre pacyeTHOMN 3a7]aur BbI3bIBAET 3aTPyIHEHUS.

Onenka «2» (Hey10BJIETBOPHUTEIbHO) CTABUTCS, ECIIN:

1. HE pacKpBITO OCHOBHOE COJIep:KaHNe YyUeOHOro MaTepuana;

2. oOHapy’keHO He3HaHHME WM HeTIOHMMaHue OoJbIIel Wi Hanbosee BaXKHOH yacTu yueo-
HOT'O MaTepHana;

3. nomyuieHsl OMMOKHN B OMpeAETIeHUN MOHATUH, IPYU UCTIOIB30BaHUN TEPMUHOJIOTHH, KO-
TOpbI€ HE UCIIPABIIEHBI [TOCIIE HECKOJILKIX HABOSIIUX BOIIPOCOB.

4. He chopMUpOBaHBI KOMIIETEHIIMM, YMEHHSI U HABBIKU.

5. pacueTHas 3a7ja4a HE penieHa.
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6.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UM HHbIE MAaTEePHAJIbl, HEOOXOAUMBbIE VISl OLEHKHU
pe3yJIbTATOB OCBOEHHS IV CHUNITHHBI
Ilepeuennb J1adoOpaTOPHBIX padoT
(Cm. IlpakTHKyM)
IIpumepsbl TeCTOBBIX 3aJaHU I
Tect mo Omosornueckoid xumuu Nel
Hucmpykyusa onsa cmyoenma
Tecm codeprcum 25 3a0anuii, uz nux 15 3a0anuit —wacmo A, 5 3a0anuit —yacmo B, 5 3a0anuil
—yacmo C. Ha ezo évitnonnenue omeooumca 90 munym. Ecnu 3a0anue ne yoaemcs 6vinoJ-
Humb cpasy, nepeiioume K cieoyrwuiemy. Ecnu ocmanemca epemsa, éepnumecs Kk nponyujen-
HbIM 3a0anuim. Bepuo evinoanennsvie 3a0anus uacmu A oyenusaromces ¢ 2 oanna, uacmu B —
2 6anna, uvacmu C — 5 6annoe.

Yacte A

K kaxaomy 3a1aHNI0 4acTH A J1aHbI HECKOJBKO 0TBETOB, H3 KOTOPBIX TOJIbKO OUH
BepHbIii. BbINoJIHUB 3a1aHKe, BbIOepUTE BEPHbIH OTBET U YKAKUTE B OJIaHKE OTBETOB.
A 1. Kakast aMMHOKHCIIOTA B BOJIHOM PacTBOPE UMEET CyMMAapHBIN MOJIO0KUTEIbHBIN 3apsi;
a) cepuH; 0) TTyTaMUHOBAs KUCJIOTA; B) JIM3UH; T) JCHIINH; J1) acliaparvH.
A 2. Haiigute npaBuiIbHBIN OTBET: Ba30IIPECCHUH — 3TO
a) aHTUOMOTHUK, AKTUBHBII MPOTUB THEBMOKOKKOB.
0) IMKIMYECKUIN JEKAMETITH]I.
B) MPOAYKT, 00pa3yrOIMIUNACS IPU THAPOIU3€e OEIKOB.
') TOPMOH, CTUMYJIMPYIONIUI COKPAIICHHUE TJIaJKKX MBI KPOBEHOCHBIX COCYJIOB M PETYJIUPYET
BOJHBIA OOMEH.
1) sSIZIOBUTOE BEILIECTBO, KOTOPOE BBHIBOJAMUTCS U3 OpraHu3Ma.
A 3. Kakoe yTBepK/IeHHE HENPaBUIIBHOE:
a) o — crnupaibHasg KOHPOpMaIUs MOIUIEOTHAHON HEMH XapaKTepU3yeTcsl MPeaeabHO MIIOTHON
YIIAKOBKOM.
0) Ha KaXJIblii BUTOK MPABO3aKPYYCHHOH 0 — CHOUPATU MPUXOAUTCA 3,6 aMHHOKHUCIOTHBIX
OCTaTKOB.
B) Ha CBOMCTBA OEJIKOB HE BIUSIOT U3MeHeHus pH u Temmnepatypsl cpebl.
T') BUpYyC TabauHO MO3auKH COCTOUT U3 OOJBIIOTO Yncia CyObeTUHUIIL.
1) B (GOPMUPOBAHUH 0. — CIIUPATU U [ — CTPYKTYpPHI TJIaBHASI POJIb MPUHAJICKUT BOJOPOTHBIM
CBSI35IM.
A 4. [lonuHeBpUT — 3TO
a) B1 — aBuTamMuHO3.
0) MOIMaBUTAMHHO3, BRI3BAHHBIN OTCYTCTBHEM BUTaMUHOB PP u Bg 1 3aBucsmmii oT kommuecTa
TpunrodaHa B AUETE.
B) HapyIIEHUE HOPMAIBHOTO OTJIOKEeHUsI pocdaTa Kaablldsd B KOCTHOM TKAHU U3 — 32 OTCYTCTBUS
KabIHU(epoIIoB.
r) 00JI€3Hb, BRIPAXKAIOIIASICS B MOBBIIIEHUH TIPOHUIIAEMOCTH M XPYIIKOCTH KPOBEHOCHBIX COCYJIOB
BCJIEZICTBUE HEJOCTATOYHOCTH BUTAMHUHA.
1) 3a00JIeBaHKE POTOBUIIBI TJ1a3a, BRI3BAHHOE aBUTAMUHO30M.
A 5. KatanuTudeckui HEHTp — 3TO:
a) y9acTOK MOJIEKYJIbI (pepMeHTa, B pe3yJibTaTe MPUCOSTUHEHUS K KOTOPOMY KaKoro — JIn0o Be-
[IeCTBAa U3MEHSETCS TPETUYHAS CTPYKTYpa MOJIEKYJIbI ()ePMEHTa U , KaK CICJICTBUE ITOTO, U3ME-
HSETCS KaTAIUTHYECKasi aKTUBHOCTb.
0) y4acTOK MOJIEKYJbl JepMEHTa, OTBETCTBEHHBIN 3a MPUCOSANHEHNE BEIIECTBA, MOIBEpratoIe-
rocst
(bepMEeHTaTUBHOMY TIPEBPAIICHHIO.
B) KOMILIEKC HECKOJIbKUX (PEpMEHTOB pabOTaONINX KaK €IUHBIM SH3UM.
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I) Y4acTOK MOJEKyJbl (hepMEeHTa, OTBETCTBEHHBIH OJHOBPEMEHHO U 3a IMPHUCOEAUHEHHE CyO-
CTpaTa, ¥ 3a OCYIIECTBICHUE KaTATUTUYECKOTO Tpoliecca.

1) YHUKaJIbHOE COYETaHHE aMUHOKHCIIOTHBIX OCTATKOB, PACIIOJIAralONIMXCcsi B KaKOW — TO YacTH
0ETIKOBON MOJIEKYJIbI M IPUHUMAIOIINX HEMOCPECTBEHHOE YYaCTHE B OCYIIIECTBICHUN KaTaJIUTH-
YECKOro IMpoiiecca.

A 6. Karanaza yCKOpsieT peakiuio:

a) H.O2 + AH, - 2 H.O + A

06) AH2+ O2 — A + H202

B) 2 H202 — 2 H20 + O2

r) AH+B — A +BH>

1) R—CH2-CH (OH)-R'«<> R-CH=CH - R' + H20.

A 7. CoequHEHHEM, COJIEPKALIMM MAKPOAPTHUECKYIO CBSI3b, SIBISIETCS:

a) TII0K030-6-hocdar; 0) rauruH; B) rimiepodocdar;

I) sHTapHas KucioTa; 1) anerua — Ko A.

A 8. DAJ]

a) KodepmenT nermaporenas.

0) KopepmenT amunorpancdepas.

B) KodepmenT nexapOokcuiiaz KeTOKHCIIOT.

r) KobepmenT arunrpancdepas.

1) KodepmenT kapOokcunas.

A 9. TIo KOMUYECTBEHHOMY COJEPKAHUIO B OMOJIOTHYECKUX O0BEKTaX MEepBOE MECTO MPHUHAIe-
KUT:

a) 6enkam

0) BoJzIe

B) YIJIEBOAAM

T) JIMIHAIaM

1) MUHEPAJIbHBIM BEIIeCTBaM

A 10. HaiinmuTe HepaBUIIbHOE YTBEPXKICHUE: B X0/¢ (DepMEHTATHBHOTO KaTaau3a mpu o0pa3oBa-
HUU PEPMEHT — CyOCTPaTHOTO KOMILIEKCa:

a) U3mensiercs kondopmarus cyocrpara.

6) O0Opa3yroTcsi HEKOBAJICHTHBIE CBSI3U MEXKAY (EpPMEHTOM U CyOCTpaToM.

B) Conmxkarorcst GyHKIMOHATIbHBIE TPyl yYAaCTBYIOIINE B KaTaIu3e.

r) U3MeHsieTcs nopsiiok COeAMHEHUS] aMUHOKHCIIOT.

1) YcumuBaeTcss KOMITIEMEHTAPHOCTD MEXTY (DepMEHTOM M CyOCTpaTOM.

A 11. BpiGepute (epMeHT, KaTaJu3UPYIOLIMHA peakIUio, HEMOCPEACTBEHHO COMPSKEHHYIO C
cunte3oM ATP B MuToXOoHApUSX:

a) ATP — cunTasa.

6) NADH — nerunporenasa

B) QH2 — neruaporenasa.

r) NAD — 3aBucumast neruaporeHasa.

1) LHutoxpomokcuaasa.

A 12. 'nukoreHcHHTa3a y4yacTBYET B IIPOIIECCe:

a) OGpazoBanue I1OK030 — 6 — pocdara.

0) Pacmierienue cBsi3eil B TOUKaxX BETBICHUSI.

B) OOpa3oBaHue cBOOOIHOM TITFOKO3HI.

r) O6pa3zoBanue rioko30 — 1 — pocdara.

1) B xauecTBe cyOcTpara nucnonb3yeT ypuanHIuhocaTriroKosy.

A 13. B opraan3me 0CHOBHOE KOJIMYECTBO XOJIECTEPUHA HUCTIOIB3YETCS Ha:

a) CuHTE3 )KEeTYHBIX KUCIIOT.

6) ITocTpoenne memOpaH.

B) OOpa3zoBaHUE KOPTUKOCTEPOHUIOB.

r) Cunre3 ButamuHa Ds.



1) O6pazoBaHHE MOJOBBIX TOPMOHOB.
A 14. ®epMeHT NENCHH YCKOPSET PEeaKLHIo:
a) ruaposn3a OeIKoB 0) TUAPOJIH3a KUPOB
B) THIPOJIM3a Kpaxmalia
') THAPOJIN3a JTAKTO3BI
1) TUJIPOJIN3a LEIUTHOI03BI
A 15. llenTpanabHbIM METaOOIUTOM OOMEHA BEIIECTB U SHEPTHH SIBISETCS
a) AMHHOYKCYCHasl KMCJIOTa.
06) MoueBas KucIioTa.
B) MouiouHas Kuciora.
r') AKTHBHAs YKCyCHasi KUCJIOTA.
1) I'moko3a.
Yacts B
ByabTe BHUMAaTebHBI! 3a1aHus yacTu B MOryT OBITH TPeX THNOB:
1) 3apanus, cojep:Kalme HECKOJIbKO BEPHBIX 0TBETOB;
2) 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHUSI;
3) 3a1aHMsl, OTBET HA KOTOPbIE 0JI7KeH ObITh 1aH B BH/I€ YUCJIa, CHMBOJIA, CJI0OBA
B 1. AMMHOKHCTIOTBI, CITOCOOHBIE 0OPA30BBIBATH HOHHYIO CBA3b C TU3UHOM.
a) ['mumun.
0) AcnaparuHoBasi KUCJIOTA.
B) JleiuH.
r) ApruHUH.
n) ['myTamuHOBas KucnoTa
B 2. YcTraHoBHUTE COOTBETCTBUE MEXKTY KilaccaMi (DEPMEHTOB U MX PEaKIUSIMHU:
1. Oxcupopenykrasbl
2. 'mapona3zbl
3. U3oMmepax3bl
4. lexapOoKcHIa3bl
a) Bzaumonpespaienus cyocTpaTos.
6) OKUCIUTENHHO — BOCCTAHOBUTEIIbHBIE.
B) ['maponutuyeckoro pacnana.
r) [lepenoca GyHKIIMOHATIBHBIX TPYII
B 3. K crepouabiM ropMOHAM OTHOCSITCSI:
a) aJipeHauH,
0) aHJIPOTEHBI,
B) UHCYJIMH,
I') KOPTU30JI,
1) TECTOCTEPOH
B 4.0Onpenenure cymmapusiii 3apsa nentuaa npu pH 7,0: I'my — JIuz — Ban — Ac.
B 5. Cxonbko monekyn AT® o6pazyeTcst mpu a3poOHOM OKUCIIEHUH TIIFOKO3HI.
Yacts C
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OtBeTtnl K 3aganusm yactu C ¢popmyiupyere B cBO00AHON KpaTKoii ¢opMe U 3anMChIBa-

ere B 0JIAHK OTBETOB.
C 1. VkaxuTe cocTaBHbIE KOMIOHEHTHI (PepMEHTa JeKapOOKCHIa3bI.
C 2. [lepeuncnnte OCHOBHBIE 3TaIlbl INIMKOJIN3A.
C 3. Vkaxure yciaoBus paboTsl HepMEHTOB B POTOBOM MOJIOCTH.
C 4. Hartummre ruaponn3 AT® u ykaXuTe Kakue BEIIECTBAa BXOIAT B €€ COCTaB.
C 5. Hanummre mexanu3m oOpazoBanust Tpunentuja: ['nu — JIuz — @en

Oﬁpa3eu BOIIPOCOB AJIH YCTHOI'O MWJIM IMCbMEHHOT0 OITPOCA HA MPAKTHYECCKOM 3aHATHH

KonTtpouabnas pa6ora k pasaeny 1 «buomosexkynbn
Bapuanr 1
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1. Hanmmmre oOpa3oBanue nenTuaa aga-aci-Tup. KakoB cymmapHbId 3aps/1 nenTuaa B KUc-
JIOM, IEJIOYHON U HEUTPAIBHOM Cpelie. Y KAKUTE POJIb ITUX IIPOLECCOB.
2. CtpoeHue U MEXaHHU3M JAEeUCTBUA JeKapOokcuiiasbl. UTo Takoe aKTUBHBIN LIEHTP hepMeH-
TOB?
3. UTo mMOHMMAIOT MO TPETUYHOM CTPYKTypoH Oenka remoriobuna. Kakosa ee ponb? Kakue
BUJIbI B3aUMOJICHCTBUM TOAJECPKUBAIOT TPETUUHYIO CTPYKTYPY OCJIKOBOM MOJEKYIbI?
[TpuBenute npumepsl Gopmyaamu.
Buramun B1.
[TonoBbIe TOPMOHBI
Bonpocs! 1uckycenn no teme 2.2 buoJiornueckoe OKHCJIeHUe.
Teopus aktuBupoBanus kucinopona K. lllenbaiina;
[Tepexucnas treopus A.H. baxa;
Konnenuus asixarenbubix xpoMoreHoB B.W. [lannaguna u X. Bunanna;
Brinenenue u xapakTeprucTUKa pa3sHOOOpa3HbIX JETUIpOreHas;
O0GHapykeHHue IUTOXpOMOB U IuToxpomokcuaassl (/. Keinmun u O. BapOypr) u npusna-
HUE HUTOXPOMHOM CUCTEMBI JOMUHUPYIOIIEH TEPMUHAIBLHOM IbIXaTEIIBHON CUCTEMBI;
6. OTKpbITHE ABIEHUS OKUCIUTENBHOTO ocopunupoBanus (B.A. DHrensrapar).

o &

agrwpnE

Oo6pa3en 3agaHus ISl MECbMEHHON CAMOCTOSITEJILHOM PadoThI (ceprn)
Pazxea 3 OCHOBBI MOJIEKYJISIPHOH BUOJIOT UH
Ilepenoc reneTnyeckoii MH(poOpMaUN
I. Ykaxute nopsaok Hykieorunos B uenu J{HK, oOpasyromieiics myTeM caMOKOIIMPOBAHUS LIENU
... A'TA HUCATATA OI'UTATTTALL ...
2. Monekyna JIHK pacnamnace Ha nse nienouku. Oana u3 Hux umeet crpoenue: ... TAIAIATIT-
TALUALI'TITTTA... Kakoe crpoeHue OyaeT UMeTh MOJEKYJa, KOTJa yKa3zaHHas Lerodka Jo-
CTPOMTCS JI0 TOJIHOW AByX1enouyHor Mosexyis JJHK?
3. YKaxkuTe mocienoBaTeIbHOCTh HYKJICOTUOB y4acTKoB Molekyisl M-PHK, oOpa3oBaBmmxcs
Ha y4acTKax reHa, B KoTopeix Hykieotuasl JJHK pacnonoxenst Tak: ... THTTUTAATHTITHTT
AT ...
4. VYwuactku wmonekynsl M-PHK wumeror cnenyromee crtpoenue: ....HITTTTIHYYHYA-
'AAIIT'AVI'AT'... B kakoM nopsiIKe pacIonoxkarcs
AMUHOKHCJIOTHI B COOTBETCTBYIOIIMX ydacTKax Oenka, cuHTesupyemoro Ha 3toi PHK kak mat-
pune?
5. Kakumu mnociienoBatenbHOCTAMH HYKIeoTu 0B M-PHK komupyrorcss mocnegoBaTenbHOCTH
AMUHOKUCIIOT OeNKa: ala-acm-TiIy-TUC...
6. Yuactok rena umeet cienytomiee crpoerue: ... [IITHTLHTIHAAAATII ... YkaxuTe cTpoeHue
COOTBETCTBYIOIIIETO y4acTKa TOro 0enka, MHpopMaIus 0 KOTOPOM COEPKUTCS B JJAHHOM T€HE.
7. Menb111ast 11eT104Ka MOHOMEPOB B MOJIEKYJIE UHCYJIMHA (11eTlb A) 3aKaHUYMBAETCS aMUHOKHUCIIO-
TaMHU: JeH-TUp-acn-Tup-uuc-acn. Kakoit nocnegoBarenbHocThio HykineotuaoB JJHK 3akanunBa-
€TCsl COOTBETCTBYIOLIUI reH?
8. CKOJIbKUMU cTIOcO0aMU MOKET OBITh 3aKOJAMPOBAH B r'eHaX y4acTOK OeJKa U3 CIEIYIOIIUX MO-
HOMEPOB: TPO-JTU3-THUC-BAI-TUP. €CJIM YUYECTh CYIIECTBOBAHHUE «CHHOHMMOB)» B OMOJOTHYECKOM
KO/I€ HACJIeICTBEHHOCTH?
9. C xako# mocieI0BaTeIbHOCTH aMHHOKHUCIIOT HAYMHAETCS O€TIOK, €CJIM OH 3aKOIMPOBAH TOCIIe-
noBaTenbHOCThIO HYKIEOoTUA0B: ... ALIHIIATITHHITT... Kakum craHer Hayano LENOYKH
aMUHOKHCIIOT CHHTE3UPYEMOro OeJIKa, €CIIH IO/ BIUSHUEM 00JydYeHHs CEIbMOM HYKJICOTH T OKa-
&KeTcsl BBIOUTHIM U3 MosiekyJisl JIHK?
10. C kaxoit mocne0BaTeIbHOCTH aMUHOKHCIIOT HAUMHAETCSI O€JIOK, €ClId OH 3aKOJUPOBaH IO-
cnenoBarenbHOCThIO HyKIeoTHaA0B JIHK: ... . IIITAIITTI AALILAT ... Kakoii craner nocnenoBa-
TEITLHOCTh aMUHOKHUCIIOT, €CITH MEXITY 6 U 7 HyKJICOTHUIOM BCTAaBUTh TUMHUH?
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11. C kakoit mocnea0BaTeIbHOCTH aMUHOKHCIIOT HAUMHAETCS O€JIOK, €ClIM OH 3aKOJUPOBAH I10-
cnenoBarenbHocThi0 HyKineotunoB JJHK: ... TUHTHHIIAAAAAT ATA? Kak orpa3urcst Ha CTpo-
eHuu Oenka ynanenue 3, 7 1 8 MOHOHYKJIeOTH 1a?

12. Nonusupyrommas paauaius CnocoOHa HHOT/Ia «BBIOMBATH OTIEIbHBIC HYKJICOTH/IBI U3 MOJIe-
KYJIbI HyKJICMHOBOU KHCIIOTHI 0€3 HAPYIICHHS €€ IeTOCTHOCTH. J[OIyCTHM, YTO U3 MOJICKYJIbI ya-
JICH TOJIBKO OJIMH HYKJICOTHU/I, a B IPYTOM CJIy4ae - TPU HYKJICOTH/ Ia TOAPS, PACIIOI0KEHHbBIX HA
HEKOTOPOM PacCTOSIHUU JAPYT OT Apyra. Kak 3To oTpa3utcs Ha 6enke, CHHTE3UPYEMOM Ha OCHOBE
HACJICICTBEHHOW MH(OpMAIINH, 3aKOJUPOBAHHON B TaKOW MOBPEKICHHONW Moyekyne? B kakux
ciydasx oOpa3yromnuiicss 0enok OyneT OTaUYaThCs OT HOPMAJIBHOTO BCETO CHUJIbHEE MIIM BCETO
cinabee?

13. Kon Genka remMoriio0rHa y Jiroei, 00IbHBIX CEPIOBUAHOKICTOYHON aHEMHEH, UMEET CIIeTy-
tommuit coctaB: ... ALILUTT TAALAALIALIITTTTAI'TTIT..... HazoBute aMHMHOKHUCIIOTHI U UX
MOCJIEIOBATEILHOCTh B 3TOM (hparMeHTe Oesika. Y 3I0pOBBIX JIFOACH ¢ HOpMaJIbHBIM IeMOTI00U-
Hom kox unenu JAHK crnenyrommit: ... ALLUTI TAATHAALUALITTATTAI'TTIT... Ha3zoBure
aMUHOKHCIIOTHI M MIX MTOPSAOK B 3TOM (parmeHTe 6enka. Kakoe n3mMeHeHne B KOJI€ BbI3bIBACT 3a-
0onesanue? K kakoMy BUly U3MEHUUBOCTH OHO OTHOCUTCS?

14. YkaxuTe OCHOBHBIE dTalbl OMOCHHTE3a OeKa B KJIETKE U JaiiTe UM KPaTKYI0 XapaKTePUCTHKY.

Bomnpocs! k 3x3aMeny
1. Knerka — snemeHTapHas yacTuua >kuBoro. I'manomnasma — BHYTpeHHss cpena kieTtku. Ee
CTPOEHUE U CBOMCTBA.
2. MunepanbpHbIii 00MeH. Makpo- 1 MUKPOIJIEMEHTHI, UX POJIb B 0OMEHE BEIIECTB.
3. PoJib BO/IBI B )KMBOM MIPUPOJIE.
4. Kimaccudukanust mununoB. CTpoeHUe u OMOJIOTHIeCKast poJib.
5. Ponb yrineBoJoB B :xMBOH npupone. Kiaccuduxanus, crpoeHue u cBoucTBa
6. Amunokuciotsl. Ctpoenue. Kitaccudukamnus. ColictBa. buomorndeckast posib.
7. XapakTepucTHKa IIyPUHOBBIX M MUPUMUIUHOBBIX OCHOBAHUH, BXOAALIMX B COCTaB HYKJIEMHO-
BbIX KUCI0T. CTpO€HHE MOHOHYKJIEOTHIOB.
8. CoBpeMeHHbIEe INPEJCTaBICHUSI O CTPYKTYpe HYKJIEHMHOBBIX KHUCIOT. IlepBuuHas cTpykTypa
JHK. IIpranmn kommiementapaoctu B ctpoennn [JHK. buonornueckas posns.
beaxku
9. benku. Ctpoenue. XapakTepuCTHKa U OHMOJOTHYECKOE 3HAYEHUE TEPBUYHOW, BTOPUYHOM,
TPETUYHOM U YETBEPTUUYHOMN CTPYKTYPBHI.
10. Ponb OeiKoB B MOCTPOSHUH KUBOI MaTEPUH U OCYILIECTBICHUH MTPOLIECCOB KU3HENEATEIbHO-
ctu. Ilpumepsl. DaeMeHTapHBIN COCTaB U MOJIEKyJsipHas Macca 0enkoB. CyIIHOCTh MENTHIHON
TEOpUHU CTPOECHHUS OeKa.
11. ®dusuko-xumMuueckue cBoiicTBa OenkoB. benku — kommouapl, ux amdoTtepHble U OydepHbie
cBoiictBa. M30anekTpruyeckas Touka 6enka. Juamus.
12. TlonsiTue o HaTUBHOM Oeske. CyIIHOCTh IPOLIECCOB BHICATMBAHMS U IEHATYPALIUH.
13. Knaccuduxarus 0enxoB. CTpoeHHe U XapaKTepUCTHUKa MPOCThIX OenkoB. [IpumMepsi.
14. Knaccudukanus cioxxHbix 0eskoB. CTpoeHne, XapaKTepUCTHKa U OMOJIOTHYecKas poib.
15. Cnoxuble O6enku — xpomonporenpl. CTpoeHHe U cBoicTBa reMorioduHa. Poib B oOMeHe
BelecTB. M3omepuzanus MyIbTUMEPHBIX O€JIKOB.
16. Cnoxubie Oenku — HykJieonpoTenibl. CXOACTBO U pa3ianure HyKJIEHMHOBBIX KHCIOT. X 61o-
JIOTHYECKasi poib.
17. Ctpoenue u poib 6uonornueckux MmemOpas. CrokHble O€IKH JTUITOIPOTEHIbI.
Buramunbl
18. Buramunsl. Kimaccudukanus. Mx 3nauenune B oOmeHe BemiecTB. [Ipumepsl. CtpoeHue
KO(EpMEHTHOH IrPpyIIIbI.
19. Butamun B1, Ctpoenue hepmMeHTOB AexkopOokcuiias. 3HaueHUuEe B OOMEHE BEIECTB.
20.Butamun B2. Yuactue B oOmene BemiectB. Ctpoenne @A/l MexaHusm aeHCTBHS.
21. Butamun PP. Yuactue HAJT" B 0OMEHHBIX TIpOIIECCax.
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22. Butamun C. Ctpoenue. Yuactue B 0OMEHE BEIIECTB.
23. Buramun A. Ctpoenue. Yyactue B oOMeHe BemiecTB. KapoTHHBI.
24. Butamun E. Ctpoenue. Posib B 0OMeHe BeIecTB.
25. Ctpoenue HS-KoA. Poiib B 0OMeHe BelecTB.

@DepMeHTbI
26. Xumuueckas npupoaa ¢pepmeHToB. [Ipumeps! hepMeHTOB IPOTEHHOB U MTPOTEHIOB.
27. CoiicTBa (PepMEHTOB: TEPMOJIOOMIBHOCTD, 3aBUCUMOCTH JIeUCTBUS OoT pH cpessl, cenuduy-
HOCTb, OTJINYME OT HEOPTAaHUYECKUX KaTallu3aTOPOB. Perynsius akTHBHOCTH ()ePMEHTOB.
28. Mexanusm nerictBus pepmerToB. [Ipumepsl. Teopus hepMeHTaTUBHOTO KaTaln3a.
29. KopepmenTsl. CTpoenue u 6uonorudeckas poib. CBs3b ¢ BuTamuHamu. [Ipumepsl.
30. Knaccuduxanus pepmenton. [Ipumepsl. MexaHu3m nercTBHS.
31. ®naBunoBbie (pepmeHThl. Posb B TKaHeBOM apixaHuu. CTpoeHHe KOPEPMEHTHOH TpyIIbI
®AJl. Mexanusm JeUCTBHSL.
32. Xapakrepuctuka aekapookcuiaspl. CTpoeHHe U MEXaHHU3M JeicTBUsA. bronornueckas posb.
33. Crpoenune HAJI", MexanusM neiicTBus. Buosjornueckas pos.
34. Ctpoenue npocTthix pepMeHTOB. CTpOCHHE U MEXaHU3M JCUCTBHS TU3OIMMA.

T'opmonbl
35. 'opmonsl. Knaccuduxanus. [Ipumepsr, pons B opranusme. [IpoctornannHsl.
36. 'opmonsl nenTuiHOM npupoabl. CTpoeHNe, MEXaHU3M JICUCTBUS U POJIb B OpraHU3Me.
37. Crepouansie ropMmoHbl. [Ipumepsl. Ctpoenue. Mexanu3m JeHCTBUS U POJIb B OPraHU3ME.
38. 'opMOHBI, MPOU3BOIHBIE AMUHOKHUCIIOT.
39. B3auMocCBs3b BUTAMUHOB, TOPMOHOB U (DEPMEHTOB.

OO0MeH BelecTB U YHEPTUU

40. KpyroBopot BellecTB B IPUPOJE. 3aKOH COXpaHEHUsI MaTepuu U sHepruu. [Ipunoxxkenue ero
K OMOJIOTHYECKOMY MUDY.
41. Makposprudeckue coelnHEHusI.
42. CoBpeMeHHbIE MPEACTABICHUS O OMOIOTUYECKOM OKUCIICHUU.
43. Cunre3 ATO.
44. PazButHe yueHus o buonoruueckom okucienuu. Pabotel baxa, [lannanuna, pons pabot aka-
JIeMUKa DHTeNbrap/ara o CBsi3u OMOJIOTUYECKOro okucieHus ¢ ¢pochopuinpoBanueM. CTpoeHue
BHYTpPEHHEH MeMOpaHbl MUTOXOHIPUH.
45. IlepeBapuBanue yrieoaoB 1o xony JKKT. Xapakrepructuka (pepMEeHTOB, y4aCTBYIOIIHX B
TUAPOJIN3E YTIEBOIOB.
46. IlepeBapuBanue xupoB 1o xoxy JKKT. Ponb xemuu B nepeBapuBanuu xupoB. CTpoeHue
JKEJTYHBIX KHCIOT.
47. IlepeBapuBanue 6enkoB 1o xoxy KKT. Mexanusm neiictBust rugponas. [lpogpepMeHTsI.
48. I'mukonus. AHa pOOHOE OKHCIIEHUE YTIIEBOAOB. DHEpPTreTHdecKuil 2P QexT.
49. A»pobOHOE OKHCIIEHUE YIIIEBOA0B. DHEPreTH4ecKuil apPexr.
50. O6men nuposuHorpaHoi kucinotsl (IIBK). IlupyBataeruaporena3Hblii KOMIUIEKC.
51. Ctpoenue riukoreHa. CUHTE3 YIJIeBOAOB B nedeHu. Yuactue Y P B 3TOM mporecce.
52. OKucCIIeHNE TIULEPHUHA B TKAHAX. DHEPreTUUECKask HEHHOCTh OKUCIIEHUS X KUPOB.
53. OxucneHne BbICIIUX KapOOHOBBIX KUCIIOT B TKaHAX (PB-OKHCIEHUE).
54. Ponb miukia KpeGca B a3poOHOM OKHCIICHHH.
55. CuHTe3 BBICIINX KUPHBIX KACIOT, yyacTue MaaoHWI-KoA. CTpoeHne u MeXaHu3M I€UCTBUS
CHHTETa3bl BBICIINX KapOOHOBBIX KHCIIOT.
56. CunTes xupa B CTeHKe KulieyHrnka. CrnenuuuHocThb kupoB. Pe3epBHbIN U poTOoIa3MaTu-
YECKUM XKUP.
57. IlepeamunupoBanune. CyniHoCThb mpolecca.
58. Ilytu npeBpallieHnss aMUHOKHUCIIOT B opranuzMe. CHHTE3 MOUEBHHBI.
59. 3nauenue anetun-KoA B OCyIIECTBICHUH MEPEX0/ia OT YIJIEBOJIOB K >KHUpaM, Oerkam u 00-
paTHo.
60. BzauMocBsi3b Mex a1y 0OMEHOM OEJKOB, )KUPOB U YTIJIEBOJIOB
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OCHOBBI MOJIEKYJISAPHOW 0HOJI0THH
CoBpeMeHHbBIE METO/IbI UCCIIEIOBAHMSL: AIeKTpodopes, XxpomaTorpadus,
CoBpeMeHHbIe MeTO bl UcciienoBanus: [11[P-ananus.
Crpoenue xpomocomsl. benku xpomaruna. Ynakoska /JHK B xpomocomax.
CrpoeHue HyKIE€MHOBBIX KUCIIOT.
ITepBuunas ctpykrypa JIHK. CTpoeHne MOHOHYKIEOTH/IOB.
Bropuunas ctpykrypa JJHK.
Crpoenue u poss pPHK.
Ctpoenue u posb TPHK.
Crpoenune u posib uPHK.
CtpoeHue u posib pudbOCOM.
Bunbl nepenoca reneTndeckoit nHGOpMAIIHH.
buocuntes JIHK.
buocunres PHK.
Co3speanue npe-MPHK.
Buocunres 6enka.
OCHOBHBIE MEXAaHU3MBbI KJIETOUHON CaMOPETYJIALINH.
Perynsuuu cunresa Oenka.
MexaHu3M J1eliCTBHSI TOPMOHOB MENTUIHON IPUPO/IBI.
MexaHu3m AeUCTBHS CTEPOUIHBIX TOPMOHOB.
CoBpemenHbIe IpeacTaBieHus o npupose reHa. Konnenuus 1 ren —1 6enok. [lonstue 06
aJuIessx.
Mo3anyHasi CTpyKTypa reHoMa.
I'eneTnueckuii Koa.
HenocTostHCTBO reHoMa.
MomnexynsipHble OCHOBBI MyTaIlUil.
Onyxonesas Tpanchopmanus kieTok. OHKOreHbl. ATIONTO3.
MonexysipHble MEXaHU3MbI CaMO3aIUThl TEHETUYECKON CUCTEMBI KIIETKH.
Penapanusa JJHK.
[ToaBuXKHBIE PJIEMEHTHI TEHOMA.
Hapyuienust skcripeccuu reHoB Ha pa3lIMYHbIX YPOBHSX KaK MPUYMHA HACJIEICTBEHHBIX
Oose3Hel.
W30 epMeHThI, UX POJIb B OpraHu3Me.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX

B NTPOIECCE OBYYEHUA

WHpopmMalinoHHbIE TEXHOJIOTUH — 00yUeHHUE B 3JIEKTPOHHOM 00pa30BaTeNbHOM cpejie ¢ 1e-
JBIO PacIIUPEeHUs ocTyna K o0pa3oBaTeNbHBIM pecypcaM (TEOpEeTUYECKH K HeOTPaHHUYEHHOMY
00BEMY M CKOPOCTH JIOCTYIIA), YBEJIMYEHUS KOHTAKTHOI'O B3aMMOJIEHCTBUS C IperojaBaTesieM,
MOCTPOCHUS WHIUBUAYATbHBIX TPAEKTOPUN MOATOTOBKU U OOBEKTUBHOTO KOHTPOJISI U MOHUTO-
pYIHTa 3HAaHUW CTYACHTOB.

B o6pazoBaTenbHOM npoliecce Mo AUCHUILINHE UCTIONb3YIOTCS Clelyrolue HH(OpMaIoH-
HbI€ TEXHOJIOTUH, SIBJISIOIIMECS KOMIIOHEHTaMH JJIEKTPOHHON HMH(OPMAalMOHHO-00pa30BaTelb-
HoM cpenbl BI'TIY:

e Odunuanpusiii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e DJEKTPOHHBIE OMOTNOTEYHBIE CUCTEMBI;

e MyJbTUMEIUIHOE CONPOBOXKICHUE JICKIUA U IPAKTUUECKUX 3aHATUMN.

o MynsTUMeaniiHas o0yuaromias nporpaMma «bHOXUMUS ¢ YIIPaXKHEHUSIMHU U 3a7a4aMuy)
(37eKTpOHHOE TPWIOKEHUE K YyueOHUKY «buoxmmus»: ydeOHuK s By30B / mon pea. E. C.
Ceepuna. — 3-¢ u3f., ucnp.— M. : [D0OTAP — Meaua, 2007. — 779 c.).
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8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU U JIMIJAMHU
C O'PAHMYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Tpu oOyueHUH JUIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMCHSIIOTCS a/1all-
TUBHBIC O6pa3OBaTeJIBHBIe TCXHOJIOTHHU B COOTBCTCTBUU C YCIIOBUSAMU, U3JIOKCHHBIMU B pa3aciic
«Oco0eHHOCTH peann3anuu 00pa3oBaTeIbHON MPOrPaMMBI JIJIsl MHBAIUIOB H JIUI] C OTPaHUYCH-
HBIMH BO3MOXKHOCTSIMH 3JIOPOBbS» OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl (MCIOJIB30BaHUE
CHENHATBHBIX yYEOHBIX MOCOOUI M MUIAKTUYECKUX MATEPHUaJOB, CHECIHUAIBHBIX TEXHUYECKUX
CPEICTB 00YYCHHS KOJJICKTUBHOTO ¥ MHIMBHIYIBHOTO MTOJIb30BAHUS, TPEIOCTABIICHUE YCITYT ac-
cucTeHTa (TTIOMOIITHKUKA), OKa3bIBAIOIIETO 00YYAOIUMCS HEOOXOAUMYI0 TEXHUYECKYIO TIOMOIIb U
T. 1.) C Y4ETOM UHAUBHUIYAIBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSl.

9 CIIMCOK JIMTEPATYPbI U UTHOOPMALIMOHHbIX PECYPCOB

9.1 JIutepatypa

1. buoxumuyeckre OCHOBBI KU3HEIEATEIbHOCTH YeoBeKa: yue0. mocobue /i CTy . By-
30B / [FO.b. @ununmosud u ap.]. — M. : Baanoc, 2005. - 404, [4] (84 x3).

2. Konnues, A. C. MonekynspHasi Ouonorus: ydeOHUK Ui CTY/l. BYy30B, 00yUYarOlUXCcs
no cremt. "buonorus" / A. C. Konuues, I'. A. CeBacTbsiHOBa. — 2-¢ U3/1., Ucnp. — M.: AkajeMus,
2005. — 396 c. (93 aK3.).

3. Urauenko JI. E. Beenenue B monekyssipuyto ouonoruto / JI. E.MBauenko, C. U. Jlas-
pentsBa; ®I'BOY BO BI'TIY. — baarosemienck: M3a-so BI'TIY, 2016. — 108 ¢. (15 k3.).

4. VIBauenko, JI. E. CoBpeMeHHbIE METO/IbI UCCIIEJOBAHMS B MOJIEKYJIIPHONW OHMOJIOTUU U
ouorexnonoruu — yuedHnoe nocoodue / JI. E. IBauenko, C. U. JlaBpentbeBa. — bnarosemenck: U3a-
Bo BI'TIVY, 2017. — 120 c. (15 2k3.).

5. buonornyeckas xumusi: yue6. mocodue amns crya. By3oB / [FO. b. ®ununmnosud [u ap.]];
noz pen. H. U. Kopanesckoit. — M.: Akagemust, 2009. — 254 c. (5 3k3.)

6. Konnues, A. C. OcHOBHBIE TEPMUHBI MOJIEKYJISIpHOU OHoJoruM : y4ed. mocobue ass
cryn. By3oB / A. C. Konnues, I'. A. CeBactbsinoBa. — M.: KosnocC, 2006. — 187 c. (5 7k3.).

7. Kynmxes, C. M. Kpatkuii cnoBaps Onoxumudeckux TepMutoB / C. M. Kynumxes. — M.:
Bysogckas kuura, 2005. — 85 c. (5 3k3)

8. PoroxuHn, B. B. Ilpaktukym o 6uonornyeckoit XumMun: Y 4e6HO-METOANYECKOE TIOCO-
oue / B. B. Poroxwun. — CII6.: JIans, 2006. — 256 c. (5 2K3).

9.2 ba3bl JaHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enpepanbHbiii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru.

2. Tlopran DnextpoHHas Oubnmoreka: aucceprauun — http://diss.rsl.ru/?menu=
disscatalog.

3. Tlopran Hay4HO# 2mekTpoHHOM Oubmnoteku — http://elibrary.ru/defaultx.asp.

4. Caiit o xumuu http://www.xumuk.ru/

5. TlomynspHas 6ubimoTeka XUMUYECKUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

6. Dnexrponnas oubaunoreka MI'Y mo xumuu http://www.chem.msu.su/rus/elibrary/

9.3 DJ1IeKTPOHHO-0MOJINOTEYHbIE pecypChl

1. Polpred.com O630p CMU/CrnpaBounuk http://polpred.com/news.
2. OBC «lOpaiit» https://urait.ru.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyig mpoBesieHus 3aHATUN JEKIIMOHHOTO M CEMMHAPCKOTO THUIA, TPYNIOBBIX U UHIUBUIY-
QIbHBIX KOHCYJbTALMN, TEKYIIEro KOHTPOJS M IPOMEXKYTOUYHOH aTTeCTallMy HCIOJb3YITCS
ayJIUTOPUH, OCHAIEHHBIE YICOHOU MeOEbI0, Ay TUTOPHOU TOCKOHM, KOMITBIOTEPOM(paMH) C ycTa-
HOBJICHHBIM JIMLIEH3UOHHBIM CHEIHATN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeYeHUEM, KOMMYTATO-
POM /1715l BBIXO/Ia B QJIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U 3JIEKTPOHHYIO HH(POpMaIlMOHHO-00pa-
30BarenbHy0 cpexy BITIY, MynpTUMenuilHBIMU NPOEKTOpPaMH, SKCIO3UIMOHHBIMU JKpaHaMH,
y4eOHO-HaTJIJHBIMU NTOCOOUSAMU (TaOIHUIIbI, MyJIbTUMEANIHBIE Tpe3eHTanun). s mposeneHus


http://diss.rsl.ru/?menu
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news
https://urait.ru/
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1a00paTOPHBIX 3aHATHH TAKXKE UCIIOJIB3yeTCs Y4ueOHas JadopaTopusi OM0JIOrMYECKO XUMHUH,
yKOMHHeKTOBaHHaHCHCﬂyKHHHLIOGOPYHOBaHHGMZ

KommiekT ayauropHoi mebenu

KomrutekT cTonoB mabopaTopHbIX

[Tronutp

AynutopHast 10CKa

KoMIiproTep ¢ yCTaHOBICHHBIM JIMIIEH3MOHHBIM CIEIMAIN3UPOBAHHBIM IIPOrPAMMHBIM

obecrieueHneM

(1 )

IIJINHE.

MynbTUMEIUIHBIN IPOEKTOP
OKCHO3ULMOHHBINA SKpaH

BeprukanpHas kamepa m1is anekrpodopesa (1 mr.)
K®K-2 (1 mr.)

OO6nyuatens 6akTeprogorndeckuit (1 mr.)
OnHokaHambHas NUTeTKA (4 1IT.)

Becsl 111 ypaBHOBemmuBanus mpoOoupok (1 mir.)
Becsl nabopatopubie EK-410 (1 mt.)
Muxkpockon «buonam» (1 mrT.)

[Tpubop s renpanexTpodopesa (2 mr.)
Tepmocrar (2 mit.)

®dotosnexrpokonopumetp (1 mit.)
Xpomarorpad (1 mr.)

enTtpudyra (2 wr.)

[Tomstpumerp (1 mT.)

Cexynnomep (1 mit.)

Cnextpodoromerp 13- 5400V D (1 mT.)
Xonoguneuuk LG Elektronics (1 mt.)

Bonsinas 6ans (1 mr)

Cymmnbabnii mkad (1 mr)

BortsxHol mkag (1 mr)

Jlrokcomerp (1)

pH-metp (1 mr)

[TpuGop s onpeneneHus yaeabHOW aKTUBHOCTH KaTajas ra30MeTPUIECKHIM METOI0OM

HITaTtuBsl U1 TPOOUPOK, XUMUYECKask OCY1a U HarpeBaTeIbHbIC TPHOOPHI
XUMHUECKUE PEaKTHBBI IO TEMATHKE J1JAOOPaTOPHBIX padoT
Y4eOHo-HarIsIIHbIe TOCO0US, MyJIbTUMEIUNHBIE TPE3EHTAH 110 YUYeOHOH AuCLU-

Hcnone3zyercs Taxke Jlaboparopusi 3K0JIOrH4ecKkoil O0MOXMMHMH W OHOTEXHOJIOIHMH,
YKOMIUIEKTOBaHHAas CJIEIYIOIIUM 000pYJOBaHUEM:

Amnmgukarop «KAMPLY-4» (2 mr)

Becbt HR-60 (ananutuueckue) (1 mr)

Buneocucrema aist peructpaiuu arapo3Hsix renei (1 mr)
Komnerorep (2 miT)

Hactonbnas nenrpudyra (2mr)

Ob6nydarens 6akrepunuanbiii Obb-92 V ¢ namm. (4 )
O6nyuarens OBH(2mmT)

OpHokaHanmpHas MUMeTKa (6 mT)

[Tpuntep (1 wr)

M®V RICOH (1 mr)
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o Ilenrpudyra /Boprekc TETA 2 (3 mr)

e Ucrounuk HanpspkeHus 1u1st dnekrpodopesa (1 m)

e Hab6op nns o6napysxennst JJHK nexrtuna LEC ITLP-sapo. (1 mr)

e Ha6op nys o6napysxenus Tpancrennoit JJHK NOS TTLHP-sapo (1 mT)
e Ha6op ms o6napysxenust tpancrennoit JJHK 35 S ITHP-sapo (1 mT)
Xononunehnelii arperar [IT'MK. 697411.001-01 (1 mT)
XonoaunbHuk «Mopo3ko 3» (1 )

XonoaunpHUK (1 mT)

Tepmoctar TERMO (1 ).

e [Ipubop as BepTUKAIBHOTO MekTpodopesa ¢ oxnaxaennem BIO-RED PROTEAN
I-x1 Cell (1 mT)

e [IpubGop s ropu3oHTAIBHOTO AeKTpodopesa (11mT)

e Cucrema «ViTran Photo»

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTCsl B ayJTUTOPUSAX OCHAILIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CpeIy By3a,
B CIICIUAIM3UPOBAHHBIX JIA00PATOPUSX MO JUCIHUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu MCUXOJIOTO-TIEAATOTHYECKUX UCCIIETOBAHHUN U JIp.

Hcnons3zyemoe nporpammuoe obecneuenue: Microsoft@ WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3pa6oTunk: MBayenko JI.E., nokTop 6nonorndeckux Hayk, mpodeccop kadeapsl XUMHUH.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanmuu B 2023/2024 yu. r.

Pabouas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/leHa U 0100peHa s peanu3a-
un B 2023/2024 yyeOnom roay Ha 3aceqanuu kadenpsl Xxumun (mpotokoi Ne 9 ot 28 utons 2023
r.). B PII]] BHECEHBI clie Ay OITMe M3MEHEHHS M JIOTIOJTHCHHUS:

Ne usmenenus: 1

No ctpanuiiel ¢ uamMeHeHuem: 60
B Paznen 9 BHeceHbI MN3MEHEHHUS B CITUCOK JIMTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAIIOHHO-
CIIPaBOYHBIE CUCTEMBI, B JIEKTPOHHO-OMOIMOTEUHBIC peCcypcChl. YKa3aHbl CCHUIKH, 00ecIIeun-
BAIOIIME JTOCTYI 00YYAIOIIUMCS K AICKTPOHHBIM yUEeOHBIM U3IaHUSM H dJICKTPOHHBIM 00pa3o-
BatesibHBIM pecypcam ¢ caiita DI'BOY BO «bI'TIY».

YT1Bep:kaenue uzmenenuii u qonojHenui B PIIJL nis peanuzanun B 2024/2025 yu. r.
Pabouas mporpamMma AMCHMILTAHBI TIEPECMOTPEHA, 00CYKIeHa U 000peHa JJIs peann3a-
uu B 2024/2025 yue6HOM roay Ha 3acenanuu kadenpsl (mpotokon Ne 8 ot 30 mas 2024 1.).



