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Coaep:xanue

Beenenue
OO0mme npasuna paboTel B 1adoparopun
[TpaBuia monp30BaHMsA peAKTUBAMHI U OPHOOpaAMU
Texnuka 0ezonmacHoCTH TIpH padOTE B XMMHUYECKOM 1ad0paTopun
TpeboBanus k BEITOTHEHUIO TA00PATOPHEIX PadOT
Jlaboparopnas padora Nel. LIBernsie peaknnu Ha Oenku
Jlaboparopnas padora Ne2. Peakiiuu ocaxnenns Oenka
Jlaboparopnasa padbora Ne3. PactBopumocTs O€nkoB
Jlaboparopnas padbora Ne4. BeicanuBanue OenkoB
JIaboparopnasa padora Ne5.Onpenenenne n303IeKTPUIeCKON TOUKH OEIKOB
Jlaboparopnas padora Ne6.Bernenenne kazenna m3 MOJIOKa
Jlaboparopnas padora Ne7. [lelictBue amunasel Ha KpaxMal
Jlaboparopnas padora Ne§. Onpenenenne OMTUMAIEHON TEMIIEPATYPEL JEUCTBUA (DEPMEHTOB
JTaboparopuas padora Ne9. M3yuenme XMMHUUECKUX CBOMCTB KHUPOB

[lepeuens pekoMeHAyEMON JMTEPATYPHI
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BBEJIEHN

Lil

MeTogu4yeckue YyKa3aHHs COCTaBJICHBI B COOTBETCTBHHU C paboueit
IPOrpaMMOH IO JUCIUILIMHE «DBHOXMMHS» IIOATOTOBKM OakanaBpa HampaBICHUS
noarotoBku  19.03.04 Texnonoruss 1 OpraHu3anus OOIIECTBECHHOTO ITHTAHMUS,
npodUIbL MOATOTOBKU: TeXHOJIOIrHs U OpraHu3aIiys pecTOPAaHHOTO JIelia

BemonHeHuio 71a00paTOpHBIX 3AHATUUW JODKHA MPEAIICCTBOBATE CAMOCTOS-
TeabHAs pad0Ta CTYJEHTOB C PEKOMEHIOBAHHOM JIUTEpATypOH, JAHHBIMH METO MY E-
CKHMHM YKA3aHUSMHU U KOHCIEKTaMu Jekiui. Ilepen Hauaaom 3aHATHUH IpEenoaBaTeib
OPOBEPSCT TEOPETUYECKYHD MOJTOTOBKY CTYACHTA IO TeME JIAOOPATOPHOTO 3AHSATHUS U
pPA3BICHSIET 3aJaHMs O NPEACTOAIIECH padoTe.

B mpoiiecce BBINTOMHEHUA padOTBEI HEOOXOAUMO BBIIIOJIHUTE TPEOyeMBIC IIO 3a-
JAHUIO MCCIEJOBAHUS M COCTABUTHh OTYET COIJIACHO 3aJJaHUI0, CJIEJIaTh BEIBOJBI 00
MCCJICYEMBIX MaTEepHaIax

[Io oxoHuanum padbOTHI MpPEHoOJaABATENb HPOBEPSCT YCBOECHHE CTYJECHTOM CYIII-
HOCTU METOJ0B, OOpaOOTKH M MHTEPHPETALUU ITOJIYYEHHBIX PE3yJIbTaTOB, IIPOBEPSACT
CICIAHHBIC 3AIIMCH B pabdode TEeTpaau, KOMIIJICKCHO OLICHHUBACT IMPAKTUYECKYIO pa-
OOTY W 3HAHUSA CTYJICHTA I10 TEME.

OT4eT BBINOJHSETCS B OTJICIBHOM TETpajau JIS J1A0OpPATOPHBIX padboT, KOTO-
PYIO CTYJICHTBI COXPAHSIOT U MPEIOCTABIAIOT IIPU caue dK3aMeHa. B oTyeTre yKa3biBa-
FOTCS JlaTa, HOMEpP J1a0OpaTOpHOM paOdOTHI, 1I€lIb padOTBI, X0 padOTBI M €€ pPe3yiib-
TaTkl. B OTYeT Tak)xe BHOCSAT BCE PHUCYHKM, TaOJHUIBL, CXE€Mbl B COOTBETCTBUM C
NPUHATEIMH B HAYYHO-TCXHHYCCKOH JJOKYMEHTAIMH 0003HaueHusMU. be3 odopmimeHns
pPE3yNETATOB J1A00pATOPHOU PAOOTHI M CJAYM OTYETA CTYJCHT HE JOMYCKACTCS K BEI-
MTOJTHEHUIO CICTYIONIeH paOOTHI.

[Ipu BRIMOIHEHUM TA0OPATOPHBIX 3AHSATUM CTYJICHT 0053aH OEpPEKHO OTHOCHTBLCS
K y4eOHBIM MOCOOHUSM, HA00PaTOPHOMY OOOPYJAOBaHMIO M IpudopaMm. B ciaydae wux
MOPYM CTYJICHT 00s83aH BO3MECTUTh CTOMMOCTBH WJIM PEMOHT HIPHOOPOB.

[lepen BBIIOTHEHHMEM paOOTHI CTYAEHT JIODKCH BHUMATEIBHO O3HAKOMHMTBECS C

O0IIMMH IIpaBUIAMM PaOOTHI J1a0OpATOPUH, MpABHIAMU ITIOIB30BAHUS PEAKTUBAMU U
IpuOOpAMH M C TEXHHMKA 0€30IMACHOCTHU IIPU pabOTE B XUMHUYECKOM J1a00paTOpUH

ObLIME ITPABWJIA PALOTbI B JIABOPATOPHUHA

1. 3amperniaeTcss TpUXOIUTE B JIAOOPATOPUIO B BepxHell onexe. CyMkH, mopTdenu

HEO0OXOIMMO AKKYPATHO CIIOKUTh B CIICLIUMAIBHO OTBEJEHHOE MecTO. PaboTaTh TONE-
KO B Xajarax.
2. 3a KaXJIbIM CTYJEHTOM B JIA0OpATOPHHU 3AKPEIJICHO CBOE pabodece MEeCTO, KOTOpOe

OH 00s13aH COZICPIKATh B HUCTOTC U ITOPAJIKC.
[AOKYMEHT MNOANWUCAH

3. PaboTy nmpoBsoRucs TETAEY Ty AJI6HO, COOMIOATE THIINHY .

Ceprudomkatr: 2C0000043ESABBBY52205E7/BAS00060000043E o o
4oaldpe1BapHBeTBEHG: MOBTOPHUTE TCOPETUYECKUN MATEpHal COOTBETCTBYIOIECH TJIABEI

M O3HAKOMHUTECS C COJICPIKAHUEM JIA00paTOPHOU paOOTHI.
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. IIpoBepuTh HaMMUMe HEOOXOIMMOr0 OOOPYJOBAHMS U PEAKTHUBOB JIJIsI JAHHOU pa-
OOTBI WJIU OITBITA.

6. YSCHMTBH U TOYHO COOJIIONIATh MOPSIOK U ITOCIEIOBATEIbHOCTE ONIEpalui, YKa3aH-
HBIX B PYKOBOJICTBE.

7. Heo0X01uMO 3HATH U CTPOrO COOIIOAATE ITPABUIA TEXHUKH O€30IIaCHOCTH.

8. HeoO0X01MMO 3KOHOMHUTE PEeaKTHBEL, Oepedb MPUOOPEI U MOCYY, 4 TAKXKE COOJIFO-
ATk NOPSAIOK U JUCHUILIUHY. [I0CTOpOHHME ONBITEI BBEIMOIHSTE HE Pa3peIIacTCsl.

9. BEHUMaTenBEHO CIIEAUTh 34 X00M OnbiTa. B cimydae HeyqauHOM MOCTAHOBKU OIIBITA
U MPEKIE, YeM er0o MOBTOPUTh, CICAYET YCTAHOBUTH IMPUYMHY; B COMHUTCIILHBIX
CIy4asiX 00pallaThCs K MPEIOaBaTelIo.

10. Bce 3amucu HAOIOICHUM JICTIATE CPa3y XKe MOCJIC OKOHYAHUS OIBITAa B 1ad0pa-
TOPHOM JKypHAIIE.

11. Ilocne oxkoH4YaHMS PaOOTBI BBIMBITH HCHOJB30BAHHYIO MOCY/y U IPUBECTH B
MOPSIOK padouee MeCTO.

[TPABHJIA TTIOJIb3OBAHUA PEAKTUBAMUN U ITPUBOPAMUAU

1. PeakTuBBI, HEOOXOUMBIC IS JJAHHOH PpaOOTHI, BBICTABISIOT HA IIOJIKM J1abopa-
TOPHBIX CTOJIOB. Peikne peakTHBEI, KOHIICHTPHUPOBAHHBIC KUCIOTEl U MIEJIOYH, IMaxy-
4yHe BEIIECTBA (HAIIpUMEpP, CEpOBOIOPO]], OpOMHASA BOJA U AP.) XPAHAT B BBITSHKHOM
mkady.

2. Cyxue peakTHBBI CIIE/IyeT OpaTh YUCTHIM IINATEIIEM HJIHM CIICLUATIEHOM JIOKEUKOM.
3. /s BEIMOJTHEHMS OMBITA HEOOXOJUMO MUHHUMAJIBHOE KOJIMYECTBO PEAKTHUBA: CYXO-
rO BEIIECTBA B KOJMUYECTBE, 3aKPLIBAIOIIEM JHO IPOOHUPKH, a pacTBOpa — He Oonee 1-
2 M. MI30BITOK peakTHBA HE BHOCUTH WIM HE BBUIMBATE OOPATHO B COCY/I, U3 KOTOPO-
rO OH OBLII B34T.

4. CKIsSHKYU ¥ OaHKHU, IIOCJIEC B3STHS U3 HUX PEAKTHUBA, 3AKPBITh IIPOOKON HUIH KPBIIII-
KON U MOCTABUTH HAa MECTO. 3AKPBIBAS CKISHKH, HE IyTaTh IIPOOKH, T.K. 3TO BEIET K
3arps3HEHUI0 peakTUBOB. CKIISHKU ¢ pacTBOpAMM IIPU B3STUM W3 HMX PEAKTHBOB
JepKaTh TaK, YTOOBI ATHUKETKA BCEr/Ia HAXOIUIACh CBEPXY, U PACTBOP HE MOMajaja Ha
He€. IIpu B39THH pacTBOpa U3 CKISHKH, MPOOKY HAIO JIEP)KATh B PyKe WM KJIACTh HA
CTOJI TAK, YTOOBI BXO/IAIASA B TOPJIO CKIIIHKH YACTh MPOOKHM HE KACaaach CTOJIA.

S. Ilocne BRIMOMHEHMS U OMUCAHUS OIBITA OTPAOOTAHHEIC JJOPOTHUE M PEJIKHE PEAKT U-
BEI (COCMHEHUS PTYTH, cepeOpa, MBIMbBIKA, Gpochop U Ap.), KOHICHTPUPOBAHHEIC
KUCIOTEl CJIHTh B CICIUANBHBIC CKISHKH, HAXOMAIIHMECS B BEITSHKHOM IIKAdYy.
OcTanbHbIe UCIOIL30BAHHBIC PEAKTUBEI BBUIUTH B PAKOBUHY.

AOKYMEHT NoanvcAH

P " KO
6. amperactts HEPLAIBATL Deak THBEL U3 1ab0PATOPUK CTY/ICHTAM U MOCTOPOHHUM

CepTtuduk SE7/BAS00660000043E

RurraM 0S¥ BeOME APyeTFONERFATEICH, BEYIIUX 3aHIATHE.
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7. OCHOBHYI0 XMMHYECKYIO ITOCYAY: IMPOOUPKHU (B IITATHUBE), KOJIOBI, XMMHUYECCKHE
CTAKaHBI ITOCJIE PaOOTHI TIIATEIABHO BBIMBITE, BECHI C PA3HOBECOM, ITPUOOPEI, UCIIOJIb-
3yeMBIE JIJIS ITPOBEACHMS OT/ICIBHBIX JIA0OPATOPHBEIX padOT, MPUBOJIAT B MOPSAIOK U
CIIAIOT JIAOOPAHTY.

TEXHUKA BE3OITACHOCTMH I1PU PABOTE
B XMMHWYECKOM JJABOPATOPUU

1. AKKypaTHO 0Opamarbcs CO CTEKIIIHHOM XMMHM4YECKON mocyjion. OcTtaTku pa3ou-
TOW MOCY/ 16l YOUPATh C IIOMOILIO COBKA M IIETKH.

2. Bce paboThl, CBSI3aHHBIC C BBIJCICHHUEM SJTOBUTHIX, JETYYUX W HEIMPUITHOIAXHY-
IIIUX BEIECTB, IPOBOJIUTE B BEITSHKHOM IIKAQ]Y.

3. IIpu ompeneneHuM 3amaxa BEIISCTB OTBEPCTHE COCYyJla JIEP)KATh HA PACCTOSHUU
25-30 cM OT mIa, HaAmpaBisAsd K ceOe CTPYHO rasza MOCTYNATCIBHEIMU JIBHKCHUSMU
JAaJOHU OT OTBEPCTHUS K JIUILY.

4. IIpy HaTMBAHUM PEAKTUBOB HE HAKIIOHATBLCS HAJ[ COCYJOM BO M30€KAHUE IO a-
HUS OPBI3T WM YACTUIL HA JUIL0 UIU ofexay. [Ipu pazbaBieHMH KOHIIEHTPHUPOBAH-
HBIX KMCJIOT BJIMBATh KMCJIOTY B BOJIY, HO HE HA000POT.

. IIpu HarpeBaHum pOOUPKHU HE JIEPIKATE €€ OTBEPCTUEM K c€O€ MU B CTOPOHY CO-
cena. He HakIOHATBCS HAJT HArpEeBAEeMOM XUJKOCTBIO BO M30€)KaHUE MOIAJJaHUs ¢
Ha JTUI0, PYKU WA OJICIKIY.

6. I opssure mpeaMEThl MOKHO CTABUTH TOJBKO Ha acOECTOBBIM KAPTOH, acOECTHUPO-
BAHHYIO CETKY WU JIPYT'YIO CHEIUAIILHY O MMOJ[CTABKY.

7. 3amperaeTcs XpaHUTh M MOJB30BATHCS JIETKOBOCIIJIAMEHSFOIUMHUCS KUKOCTIMU
(OeH3uH, CIUPT, ALETOH U JIP.) BOJIM3U OTHS.

B ciydyae BOCIIaMeHEHMSI TOPHOYMX KHIKOCTEN OBICTPO MOTaCUTh T'OPEJIKY, BEI-
KIIFOUHUTh 3JIEKTPOIPUOOPEI, OTCTABUTL COCY/bI C OTHEOITACHBIMU BEILICCTBAMU U TY-
IIUTh: 34CHIMATE IIECKOM WJIN MCITOIB30BATE OTHETYIINTE]Ib.

8. IIpu oxxore packaa€HHBIM OpeIMETOM 000%KEHHOE MECTO CMOYHUTH KPEIIKUM Pac-
TBOPOM MJIHM MNPOTEPETh KPUCTAINIUKAMM IMEPMAHraHATA KaIMs 0 MOOYpeHMS KOXKU
MJIN K€ TIPUIOKUTh BATKY, CMOUYCHHYIO JKHKOCTBIO OT O3KOIOB M3 AlITCUKHU.

9. IIpu CUABHBIX 0)KOTAX U OTPABJICHUSIX HEMEJJICHHO OOpaTUThLCS K Bpauy.

10.  Ecau pa30out pTYTHEIA TEPMOMETP WM IIPOJIUTA PTYTh, O CIYUHBILIEMCS HEOO-
XOJIMMO COOOIIIUTH MPENOJABATENIO U IIPUHATh MEPHI K TUKBHIAILMU PTYTH.

11.  OcTOp0XXHO MONB30BATECA Ta30BEIMU ropenkamMu. Ilpu mossneHun 3amaxa rasa
HEME/ITICHHO 3aKPBITE BCE TA30BbIC KPAHBI M IIPEKPATUTD BCe pabOTHI ¢ OTHEM.

EHT NOANMCAH

12. Henaﬁ%ﬁ?ﬂ%ﬁ%‘fﬂ% IEKTPOITpUOOpaMu 6e3 COOTBETCTBYIOLIETO MHCTPYK-

Cepmwdoukar: 2C0000043E9ABBBS52205E7BAS00060000043
Faskcac | [picBrATOreH I HX*8 CETh HEIIb3S JEPIKAThCA 34 METAIUIMYECKHE IPEIMETEI

TPYOBI, KpaHel 11 Tﬂzg 3ampenjaeTcsd BKJIIOYATh M BBEIKIIOYATH 3JIEKTPOIPHUOOPEL
EHCTEHTE]‘IEH ¢ 19.08.2022 no 19.08.20



6

MOKPBIMH PYKaMH, 4 TAK)KE IOJIb30BATHECS HEUCIIPABHBIMU MM UMEIOIUMHU OTrOJIEH-
HBIC ITPOBOIA MPUOOPAMH.

13. 3anpemaercs NpUHUMATH MHILY B XMMHUYECKOM JTA00OpATOPHH M MHUTh BOJY M3
n1a00paTopHOM nocyel. Kareropuuecku 3anpenjaercs mpodOBaTh PEAKTUBEI HA BKYC.
14. Ilpu nmomajgaHuu HA JIUIO WU PYKH OPBI3T KOHICHTPUPOBAHHBIX KHCJIOT ITOCTIE
CMBIBAHHUS BOJOM IIPOMBITE CJIA0BIM pacTBOpOM cofbl. €m0y cneqyer cMBIBATE 110
TE€X MOp, MOKA YYACTOK KOXKH, HA KOTOPBIN OHA MOMAalld, HEe IIEPECTAHET OBITh CKOJIb3-
KMM; 3aTE€M OPOMBITh CJIA0BIM PACTBOPOM YKCYCHOM KMCIIOTBI U HAJIOXKUTh ITOBS3KY
M3 BaThbl, CMOYEHHON 3%-HBIM pacTBOPOM IIEPMAHIAHATA Kaaus (U3 AITCUKHU B JIA0O-
paHTCKOH Kadeapnl).

15. Ilpu oTpaBiaeHUM TaIOT€HAMM, CEPOBOIOPOAOM, OKCHIAMHM A30Ta IIOCTPA]IaB-
IIETO BBEIHECTH HA BO3IyX. EClIM caMOUYBCTBUE HE YIYUIIHUTCS, OOPATUTHCS K Bpauy.
16. Ilo okOHYaHUM PaOOTHI BEIKIIFOUUTE U3 CETH BCE 3IEKTPONPHUOOPE], IIEPEKPHITH
Mo/jauy ra3a U BOALI B 1a00OPATOpHUIO U YOPpATh padouee MEeCTO.

17. O00 Bcex HECUACTHBIX CIYy4asxX HEMEJICHHO COOOIIATh MPEnojaBaTeIII0 WIIH
JTa00paHTYy.

TPEBOBAHIA K BbIITOJIHEHHNIO
JIABOPATOPHbBIX PABOT

1. BeimonmHenue 1a00paTOpHBIX padOT COMPOBOXKIAIOT 3AMUCAMH B J1a00pATOPHOM
KypHajie. Ha TMTyIEHOM JaHcTe 7a00paTOPHOTO KypHAIa JOJDKHBI OBITH MpeICTaB-
JICHBI: HA3BAHHE YHHBEPCHTETA, (DaMHINS W HMHUI[MAILI Y4YaIllerocs, HOMep Kypca u

IPYIIIBI, Y4€OHBIM IO,
2. OTyeT O BBINOJHEHHOHN JIA00OPATOPHOM padOTE JJOMKEH COEPIKATH CIICIYIOIIUE

CBEJICHHSI:
® HOMECP paOOTHI U €€ HA3BAHUE;

® J1aTy BBIITOJHEHUS paOOTHI;

® [IC]Ib pa0OTHI;

¢ HOMEp U HA3BaHHE OMNLITA;

® KpaTKOE OIMMUCAHME XOJ1a padOTEI C YKA3aHUEM YCIOBUHU IIPOBEICHUS ONBITA;
® PUCYHKM M CXEMBbI HCIIOIb3YEMEBIX ITIPHOOPOB;

e HAOJIIOJICHUS;

® YpaBHEHUS NPOTEKAIOIIUX PEAKIIUIN;

® pacuéThl, TAOIHIIEI, TPA(QUKH;

NOKYMEHT MOAMWCAH
® BBIBOJBL. 44 rponHOM Noanvchio

3. ITa60paTOPHBIT IKYPHAIT HYRHG BecTH 9MCTO M AKKypAaTHO, 3aIHCU TOJDKHBL OBITH

naneneuy; lllebayxbea TaTeaAHa caHapoBHa

JIAKOHUYHLBIMH.

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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4. OT4€T 0 MPOBEIEHHON pa00TE MPOBEPSAET M MOJIIIHUCHIBACT IIPEIIOJABATEIb.

5. K cyaue 3auéra mo 1ab0paTOpHOMY MPAKTUKYMY JOITYCKAKOTCS CTYJICHTHI, BBITOJI-
HUBIIIHE W MOJIIMCABIINE y MIPEIOJABATENs BCe JOMAIIHUE U 1a00pATOpHBIC paOOTHI,
C/IABIIHNE KOJUIOKBUYMBI, AKTUBHO YYaCTBOBABILIKE B pa0OTE CEMHUHAPOB.

6. CTy/eHTEI, NOJYUYUBIINE 3a4ET MO JA00OPATOPHOMY IIPAKTHUKYMY, JOIMYCKAIOTCSI K
cllade AK3aMEHA MO Kypcy OMOXHMHUS.

AOKYMEHT MNMOArnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceptwdomkatr: 2C0000043E9ABBBO952205E7BAS00060000043E
Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa
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XUMHUYECKAS ITIPUPOJIA BEJIKA

benku npeacTaBIsIOT cOOOM BBICOKOMOIEKYJISPHBIC IMOJMMEPHBIC OpTaHHUEC-
CKHE COCTUHECHMS, IIOCTPOCHHBIC U3 AMMHOKHUCIOT. AMUHOKHUCIIOTEI B MOJIEKYJIE O€JI-
Ka COEJUHEHBI MEXIy COO0M MEeNTUIHBIMH CBS3SIMHU, 00pa3ys MOJUIICIITUIHLIC 1EITH.
[lemTuaHAs CBSA3B BOZHUKACT MEKIY KApOOKCUIBHOM IPYIION OJHOM aMHMHOKHUCIOTEI
M AMUHOTPYIIOM JPYyroi, 4TO COMPOBOIKIACTCI BBIJCICHUEM MOJIEKYIbLl BOJEL. O0-
PA30BAHME STOM CBS3M MEXKY JABYMS AMMHOKHCJIOTAMU (HAIIpUMEP, MEXY TJIUI[U-
HOM U AJIJAHUHOM) MOKHO IIPEACTABUTE CIICIYIOILMM 00pa3oMm:

H
CH,-COOH+HN-CH-COOH —- CH,-CO-NH-CH -COOH
| | | |
NHE CHg NHE CH3
CJIULUH AJTAHUH TUIICTTH (TIHIHI-aJIaHUH)

[Ipy mOTHOM THIPOIUTHYECKOM PACIICITIEHUHU OCJIKOBON MOJEKYJIBI TPOUCX O-
JTUT pa3phlB NENTHIHEIX CBA3EH U 00pa30oBaHue cMecH L-aMMHOKHMCIIOT.
OrpomMHOE pa3HOO0Opa3ue OCIKOB B ONPHUPOJIC ONPEACHICTCS MX AMHUHOKHCIIOT-
HBIM COCTABOM U ITOPSJIKOM PACIIONOKECHUS AMUHOKUCIOT B ITOJIUNCHTHIHON 1] STIH.
B Oenkax pa3muyaroT HECKOJIBKO YPOBHEH CTPYKTYPHOU OpTaHMU3AIUHN, & MMEHHO
MX IIEPBUYHYH0, BTOPUUHYIO, TPETUYHYIO U YETBEPTUYHYHO CTPYKTYPHI.

HEDBHLIHHH CTPYKTVYDp4A 6EHKH, OIMpCcACHaACTCA YHUCIIOM H ITOCJIICIOBATCIBHOCTEBIO

AMHUHOKHMCIOTHBIX OCTATKOB, COE€ITMHEHHBIX MEXKY COOOM IIPH IMOMOIIU MENTH/IHBIX
CBSI3CH.

BTtopuuHas CTpyKTypa BO3HHUKAET 34 CUET OOpa30BAHUS BOJOPOJHBIX CBS3CH

mexay rpymnmnaMu N-H u O=C gaHHOM mOJIMNOEnTHIHOM L€, YTO IIPUBOJIUT K YIIO-
PSTOUYCHHOMY DPACIIONOKCHUIO THOKON IMOIMIICOHTUIHOW LM B BHUJC CIMPATBHOMN
MJIA CKJIQYaTON CTPYKTYPHIL.

TpernuHas CTPYKTYpa BO3HUKACT B PE3yJbTATE B3AUMOJICHCTBUS MEKIY OOKO-

BBIMM LICIISIMU AMUHOKHUCIOTHBIX OCTATKOB MOJUIICONTUIHBIX Iernei. K TakuM B3awu-
MOJICMCTBUSM OTHOCSATCS BOJOPOJHBIC CBSI3U, BaH-JEpP-BAAIbCOBEI CHJIBI, JIUCYJb-
¢ugueie (-S—S—) CBSI3M, MOHHEIC, MOSBIISIONIMCCS MEXKIAY IOJOXHUTCIBHO 3apsHKCH-
HBIMH PAIUKAIbHBIMH aMUHOTPYIIIAMU JHAMUHOMOHOKApOOHOBBIX KHCIOT — (-NH3')
M OTPHULATEIBHO 3aPSHKCHHBIMU PaJIUKAIIEHEIMUA KapOOKCUIIBHEIMU TPYIIIIAMU JUKAP-
0OHOBBIX aMUHOKHCIOT ( -COC- ) 1 T.1. B pe3y/IbTaTe TAKUX B3aMMOJICHCTBUH IOJIH-

AOKYMEHT MNMOAnncAH

IEeOTHIHAS CCBOPTRIEACTca OueHb CIIOKHBIM, HO BMECTE ¢ TEM CTPOTO OIpEJic-
Ceprudomkat: 2C0000043ESABBBO952205E7/BAS00060000043E

fernsiM O6pasoNeaipredpeTas XapakTepHYO IIPOCTPAHCTBEHHYIO KOH(UIYPAIUIO.

I/L, HﬁKDHEL& MEH{MDJIEI{}?JIHPHLIE BEHHMDﬂEﬁCTBHH MCIKITY OTJICIIBHBIMH ITIOJIUIICII-
NencteuTenad: ¢ 19, é.EDEE no 19.08.2023
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TUIHBIMH IEISIMH, O0IQJar0lMMH BTOPUYHOM M TPETUYHOH CTPYKTYPOH, MOTYT
IPUBOJUTE K O0PA30BAHUIO ArperaTtoB, T.€. K BOBHUKHOBECHUIO YCTBEPTUUHOM CTPYK-

TYpEI OenKa.

CTpykTypa OEIKOBOM MOJEKYIbl OYEHb JTAOWMIIBHA M JIETKO pa3pyIlACTCS ITO]]
BIUSIHUCM PA3JIMYHBIX (PU3NUECKUX U XMMUYECCKHUX BO3JICUCTBUI, B PE3YJILTATE YErO
M3MEHSIOTCS €€ OMOJ0THIeCKre U (PU3HUKO-XUMHUYECKHIE CBOMCTBA.

JIabopaTopHas padora Nel.
Tema: lIBeTHBbIE peakIUi HA 0€JIKH.
Ileas padorbl: [103HAKOMUTCS CO CTPYKTYpOH O€nKa, €ro XMMUYECKON MPUPOJbI, a
TAK)KE C METO/JaMH OOHApYKEHHUS OCIIKOB.
@®opmupyembie komnerennuu: YK-1, OITK-2.

[IpucytcrBrue Oelka B OMOJIOTMYECKUX OOBEKTAX MM PACTBOPAX MOKHO OOHA-
PYXUTE C MMOMOILBIO IIBETHBIX PEAaKIUi, KOTOPEIC OOYCIOBICHEI HATUYUEM AMUHO-
KHUCJIOT B OelIKe, UX chelU(pUIeCKUMH TPYIITaMH WIH IIEITHJHEIMUA CBSI3SIMH.

CyILecTBYIOT YHHMBEPCAIBHBIC I[BETHBIC PEAKIMH, KOTOPBIC JAIOT BCE OCIKH
(buopeToBa, HUHTHUApUHOBaAA). Kpome TOro, nmMerorcs creruduyeckiue peakijui, Ko-
TOpasi OOYCJIOBIICHBI HAJIMYUEM TOJIBKO OIIPEJICICHHBIM AMHUHOKHUCIIOT B MOJICKYJIC
ocnka (kcaHTompoTenHOBasA, Mumnona, ®onas u Ap.); paj AMUHOKHUCIOT MOXKHO OT-
KPBITh YKA3aHHBIMH PEAKTMBAMHU WM B YUMCTBEIX pPAcTBOpax aMHUHOKMCIOT. Ha ocHOBa-
HUM HEKOTOPBIX IIBETHEIX PEAKIUI pa3pabOTaHEI METOABI KOJIMYESCTBEHHOTO OIIpEie-
neHUsI OCIIKOB U AMUHOKHMCIIOT, KOTOPBIE MIMUPOKO MCIIONL3YIOTCS B OMOXHUMHYECKHUX
naboparopusx. [[BeTHbIC peakuu MPOBOSAT C PACTBOPAMM SIMYHOTO O€JIKa U Kela-
THHA, UMEIOIIUX Pa3IMdHbIM AMMHOKHCIOTHBIM COCTAB.

A. BUYPETOBASA PEAKIIUA

B mienounoi cpejie B MpUCYTCTBUU COJICH MEIU PACTBOPEI OCliKa MPHOOPETAIOT
(HONCTOBEIA IIBET C KPACHBIM WM CHHHUM OTTEHKOM, 3aBHCSIIUM OT KOJIMYSCTBA
MENTUHBIX CBA3C¢H B MOJICKyJIe Ocnka. Takyr peakiuio JarT BCe OCIKH, a TAKKe
MPOAYKTBI MX HEIOIHOTO THAPOJN3a — IIENTOHEI U I10-

j ? JTUICOTHIBI, COJEPIKAIIUE HE MEHEE JIBYX MENTHUHBIX

R— CH—; cBs3eM. buypeToBasa peakiyusg 00yCIOBJICHA HAIMUUEM B
I O OelIKe MeNTHUJHBIX CBSA3CH, KOTOPBIC B ILICIIOYHOU CpEJie
HoN~ / 00pa3yIOT CEPHOKUCION MEJIBIO OKPAIIICHBI KOMILIEKCHI.
N " \"\1. buypeToBy0 peakiuio Takke JAlOT Psjl aMHHO-

2 0O KHUCJIOT, IIO-BUJUMOMY, 34 CUET O0pa30BAHUSA KOMILICK-

R C KYME {mnumH Cd BUJIA.

POHHBI] NOANWUCHIO
Ceptudmkar: ECDDGGGdSEEﬂBBEQ%EETBASGEIEIEEEIGﬂﬂdSE
Brapenew:  lWeGayxosa Tatbana Anekf@yaposia . X011 paOOTEL. B OHY mpOOHUpKY HAIMBAIOT IISITh Ka-

IICJIB 1% ACTBOpd AMYHOTIO 66.]’[1{3, B H — 5 Ka-
HNenctentenex: ¢ 19.08.2022 no 19.08.2023 p p ? prry



10

nenb 1% pactBopa xenatuHbel. B kaxmyro npooupky mooasiastor o 10 kamens 10%
pacTBOpa eagkoro Harpa u 1mo 1 xamne 1% pactBopa cynedara menu. B Toi u gpyroi
IPOOUPKE MOSABIAETCS KPACHO-(HOJIETOBOE UM CUHE-(PHUOJIETOBOE OKPAIINBAHME.

b. HUHI'UW/IPUHOBASA PEAKIIUA

benxu, momumenTUabl, a Tak)Ke CBOOOJHEIE «-aMHUHOKHCJIOTEL JAIOT CHHEES HWIH
(GHONIEeTOBOE OKPAIIMBAHKUEC C HUHTHAPHUHOM (TPUKETOTHIPUHICHTUIpaTOM ). Peakms
XapakTepHa s aAMUHOTPYIN B «-MOJOXKEHUM W OOYCJIOBJICHA HAIWYHEM « -
AMUHOKHCJIOT B MOJIEKYJIe OeJIKa.

[Ipy HarpeBanmu Oenka ¢ BOJHBIM PACTBOPOM HUHTHIPUHA AMHWHOKHUCIOTEI
OKHCIISIIOTCSI M pacIiaaroTcs, 00pa3ys JBYOKHCH YIJIepOJa, aMMUAK U COOTBETCTBY-
IOIIUI AJIBIETHT:

0
O
—C H-——J{ 1 O >
OH
O

)

(2 H

0
p— ¥ +CO,+ NH, + l
I

C»

BoccTaHOBIEHHBIN HUHTHIPUH KOHJACHCUPYETCSA C AMMHAKOM WU OKHCJICHHOM
MOJICKYJIOH HHHTHJIpUHA, 00pa3yst KPACHTEIb THIIA MYpPEKCcHJa (PUOJETOBO-CHHETO
[IBETA:

O )
7
0 +MH i
\\ T >
i} 8]

L ()

0
X0 paﬁmm.nﬂ%mg%}%m%gﬂﬁnpﬁy BHOCAT 5 Karenb 1% pacTtBopa SSMYHOrO O€JiKa, B

JPYTYIO- 5 ﬁﬂ%?ﬁﬁ“??@@?ﬂﬁ'ﬁo a JKeIaTHHEI. B KaXayro mpoOHpKYy JO0ABIAIOT IO 3

kar: 2C0000043ESABBES 7BAS00066000043E

ey 0, 5% patreepaauHTepruHa U HArpeBarT /10 KUIIeHus. Yepes 1Be-Tpu MUHY-

ThBI B 0661«]}1 IT 06 KdaX TITOABIISACTCHA pDEDEUE, I{pﬂCHDE, d 3dTEM CHH@-(];)HDJIETDBDE
HNencteutened: ¢ 19.08.2022 no 19.:08.2023
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OKpAaIllMBAHUE.
B. KCAHTOIIPOTENHOBASA PEAKIIUA

[Ipu noOGaBacHUU K pacTBOPY O€IKA KOHIICHTPUPOBAHHON A30THOM KHMCIOTHI O¢-
JIOK CHAaydajia BBIMTAJAcT B OCAJOK, 4 3aTEM IIPU HATPEBAHUM PACTBOPICTCS U JKHU]I-
KOCTh OKPAIIMBACTCS B JKCATBIN I[BET. JTA PCAKI[MSA HA3LIBACTCS KCAHTOIPOTCHUHO-
BOI; OHA YKA3BIBACT HA IIPUCYTCTBUC B OCJIKE apOMATHIECKUX AMHUHOKHUCIOT ((peHmn-
aTaHWHA, TUPO3WHA, TPUNTO(AHA) ¥ OCHOBAHA HA OOPAa30BAHWUHM HUTPOIPOU3BOTHEIX
YTUX AMHHOKHUCIIOT.

Peakijus xapaktepHa i1 O€H30JbHOIO Spa IUKINUYSCKUX AMHHOKHMCIIOT, KOTO-
pbI€ MPpU 00PAOOTKE KOHICHTPUPOBAHHOM a30THOU KHMCJIOTOM MOJBEPTarOTCs HUTPO-

BAHHIO:
OH
{)
o~ e
+ 2HO
—... 4
+ HNO,
MNH .
' CH;—CH— CO0H

f.‘.Hg—i;‘H—('fu |

ou NH |

Hutponpou3BogHEIe aMMHOKHUCIIOT B IIEJIOYHON cpefle 00pa3yrT COJIU XUHOU -
HOU CTPYKTYPEI, OKPAIIICHHBIC B OPAHIKEBEIN 1BET:

OH QH
{1 E}% '3
>w N Sw N
o 0 O 0
NH.OH
“H.O
CH—CH— COOH CHE-—TH—- COOH
NH NH

AHAOTMYHO MPOTEKAECT PEaKIUs HUTPOBAHUA TpuNTOPaHa W (CHWIATAHHHA
(rmociieTHUNA HUTpPYyeTCcs TpyaHee). KCcaHTOmMpOTEHMHOBYIO PEAKIMIO JAl0T IIOYTH BCE
OCJIKM; MCKIIFOYEHHUE COCTABJISAIOT KIYIEUH U CAIbMMH (M3 T'PYIIBl IPOTAMUHOB) U

AKCIIATHHA, B MOJICKYIIC KOTOPLBIX IIOYTH ITOJIHOCTHBHO OTCYTCTBYHOT dApOMATHYCCKHC
dMHWHOKHCJIOTHEI.

Xon paboTel. B ogHy mpoOupky HamuBaroT S5 kanenb 17% pacTBopa SMYHOTO OENKa,
BO BTOpyH — 5 kanenb 1% pacTBopa xenaTuHbel. B 00e mmpoOupku 100aBIISAOT MO 3
KAIlI¥M KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI M (OCTOPOKHO) HarpeBaroT. B mpo-

6HPKE C SIMYHBLIM OCIIKOM AHHUIKOCTE OKPAIIMBACTCA B JIMMOHHO-KEJITBIN [IBCT, 4 B
AOKYMEHT NoanvcAH

IpOOUpKE ¢ TREAIIHEN 08B 19eTCa enBa 3aMeTHOE OJICHO-KEITOE OKPAIINBAHUE
Ceprudmkar: 2C0000043ESABBBY52205E7/BAS00060000043E

(O6YCITOBHEHHO & HETHAYHTEHILEHON IIPUMECEIO IPYTUX OE€NIKOB), T.K. JKE€IATHHA MOYTH

HC CD,E[EIJH{HT APDOMATUYECKHUX KHMCIIOT. HpDﬁHpI{H OXJIAXKIAKT, ITIOCJIIE 3TOI0O B HHUX
HNencteutened: ¢ 19.08.2022 no 19.08.2023
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e’

OCTOPOKHO 100aBAr0T 110 10 Kamear KOHIEHTPUPOBAHHOTO pACTBOPA AMMMAKA WU
30% pactBOpa enkoro Harpa. B mpobupke ¢ SMUHBIM OCJIKOM JKEJITasi OKpacKa Iepe-
XOJIMT B OpAHKEBYIO.

I'. PEAKIIUA MWIJIOHA

[Ipu nobaBneHUM K pacTBOpY Oenka peakTuBa MuiioHa (pacTBOp pTYTH B a30T-
HOM KHUCIIOTE, COJIepKallled a30TUCTYH KHMCIOTY) OEJIOK BBINAJACT B OCAJOK, KOTO-
PBIM IIPU HATPEBAHUU IPUOOPETACT KPACHO-KOPUUHEBBIN 1IBET.

Peakius 00ycloBlIeHA HAIMYHEM B O€JIK€ AaMHUHOKHCJIOTHEI TUPO3UHA, UMEIOIICH
(eHOIBHOE SA/IPO, KOTOPOE MPH B3aMMOJCHCTBHH C pPeakTHBOM MumnoHna oOpasyer
OKpPAIIICHHYIO COJIb CBOETO HUTPOIIPOU3BOTHOTO:

OH O
OHg
O, N N"/
P - ”‘\0
; A

\\ I -2H 50

CHz— TH-——-— COQH {H;—CH— COOH

NH@ NHE

PBIX HE COJICpIKAT TUPO3UHA (JKEIIATUHA, KITYIICHH ).

CBOOOIHBIM TUPO3UH PEATUPYET C PEAKTUBOM MMIUIOHA aHAIOTMYHO, HO IIpU
3TOM He 00pa3yeTcs Ocajka, a pacTBOPp NpHOOpeTAET KPACHBIU IIBET.

Xoj pabotel. B oqHy nmpodupky BHOcAT 10 kanmens 1% pacTBopa sMuHOrO O€jKa, B

npyrywo — 10 kanens 1% pacTBopa xemaTuHbL B Kaxyro mpOOUpPKY IIPpHUOABIISIOT
mo 1-2 xamiu peaktuBa MUWIIOHA M OCTOPOXKHO HArpeBarT. B mpoOupke ¢ SUMYHBIM
OCJIKOM OCaJOK OeJIka IMpuoOpeTaeT KPACHO-KOPUYHEBLIM 1IBET, B IIPOOUPKE C Kema-
TUHOU KHJIKOCTBH OCTA€TCS OCCIBETHOM, IMTOCKOJIBKY ATOT O€JIOK MOYTH HE COECPIKUT
APOMATHYECKUX AMHUHOKHUCIIOT, UJIM CIETKA JKEITEET, €CIIM JKEIATUHA COACPIKUT IIPHU-
MECH JIPYTHX OEJIKOB.

1. PEAKITASI ®OJIS

[1pu HDEJ%B%ETHD%I&IH K PacTBOpY OCJIKA KPEMKOM €JKOH IIEI0YH, YKCYCHOKHUCIIOTO

cBUHIIA ¥ NOCTEAVIONIEM Kifiagenn pacTBOp HAUMHACT TEMHETE. Peakius 06ycios-
Ceprudomkar: 2C0000043 8B952205E7BAS00060000043E

ReacHpueYTCTEreM BGankecepycoaepKalluX aMUHOKMCIIOT; [IMCTEHHA, [JUCTEHHA U

METHOHMHA. JTH AMUHOKHUCJIOTHI IIPU HAIPEBAHUM B MPHUCYTCTBHUU KPEIKOU IICIOYH
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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pas3pymarTcs, 00pa3ys CepHUCTLIN HATPUU:

CH, -SH CH, - OH

| |
CH - NHE + 2NaOH — CH- NHE + NHES + H,O

| |
COOH COOH

IHHUCTCHH CCPpHH

YKCYCHOKHCIBIM CBHHEL] pearupyeT cO ILEeI0YbI0 ¢ 00pa30BaHUEM IIJIIOMOMTA
HATPUS:
(CH;COO),Pb + 2NaOH — Pb (ONa), + 2CH;COOH
CepHUCTBIM HATPUU IIPU B3AMMOJICMCTBHH C IUIFOMOMTOM 0O0pa3yeT 4YepHBIN
OCaJIOK CEPHUCTOTO CBHHIIA:

Na,S + Pb(ONa), + 2H,0 — PbS ! + 4 NaOH

qepHBI 0caok

Xoa padoTel. B oY nmpoOupky HamuBarT S5 kanenab 1% pacTBOpa SSMUHOTO OEJIKa,

BO BTOPYIO - 5 Kamesb 1% pacTtBopa xemaTuHel. B Kaxayro mpoOUpKy JOO0ABISIOT MO
5 kanens 30% pacTBOpa eakoro Harpa u 1o 1 kamne 5% pacTBOpa yKCYCHOKHUCIIOTO
cBUHIA. [Ipy MHTEHCMBHOM KHUIISYEHMH >KMIKOCTH B IMPOOMPKE C SUYHBIM OCJIKOM
TEMHEET, 00pa3ys UYCpHBIM OCAJOK CEPHUCTOrO CBUHIA. B mpoOupke ¢ KeaaTuHOMN
YEPHOTO Ocajka He 00pa3yeTcs, TAK KaK >KeJIaTHHA MOYTH HE COJEPIKUT Cepyco-
NECPKAIINX AMUHOKHUC]IOT.

KOHTPOJIGHBIE 3AJIAHUA:

BribepuTe rpaBUIIbHEIE OTBETHI:

HeurpanbHOM aMUHOKHCIOTOM SIBIISIETCS: 4) ApTrMHUH; O) JIM3WH; B) AJaHUH; T)
ACTIAPTUHOBAS KUCJIOTA; 1) TUCTUIUH.

OnTyuyeckOM aKTUBHOCTBIO HE OOIajBeT: a) JeHUIMWH; O0) alaHWH; B) TIMILUH; T)
[IUCTEHH; JT) ApTUHUH.

Cepycopepikalllel aMUHOKMCIOTOU SBJISIETCSA: 4) TPEOHUH; O) TOMOIIUCTEHH; B)
TpUNTO(MAH; T) TIIyTATHOH; JT) THPO3HH.

B coctaBe OBIKOB IMOCTOSHHO BCTPEYACTCS: a) OKCUIIPOJIMH; O) BaJIMH; B) raMMa-
AMMHOMACJISIHAS KMCIIOTA; T') OeTTa-aJaHuH; J1) HOPJICUIIUH.

JlicynepuHy0 CBSA3b COJCPKHT AMHHOKHCIOTA: a) JH3HH; 0) MCTHOHUH, B)

FDMDHHCTEHH Q/ &ETC%%%%& I4J:[) [IUCTUH.

AMHHDKﬁE?E”fﬁfPW”ﬂﬁ?Fﬁ’eTCH a) ICHIMH; 0) BaJMH; B) XOJIMH, T) JIN3UH; 1) aJla-

CepTuduKar: 2C0000043E9AB8B952205E /BAS00060000043
ﬁﬁffﬂeui lebayxoea TaTeAHa AnekcaHgpoBHa

B nporecce TUIPOJII3A Oenka: a) yMeHbIIaeTcs KoaudecTBO cBOOOMHBIX COOH-
HNencteautenaed: ¢ 19.08.2022 no 19.08.2023
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rpymir; 0) yBEIMYMBACTCS KOIMYECTBO CBOOOIHBIX AMMHOIPYIIN; B) pe3KOo magaeT pH
pPACTBOPA; T') 00pA3YIOTCS NSOTUIHBIC CBI3U; J1) BBIICIISICTCS ra3000pa3HbIi a30T.

OU3UKO-XUMHNUYECKHUE CBOUCTBA BEJIKA

benku — BBICOKOMOJIEKYJISIPHBIE COEMHEHMS (MX MOJIEKYJISIPHBIM BEC KOJIeO-
JIETCSL OT HECKOJBKUX TEICSAY JO JECATKOB MWLIMOHOB), OOIBIIMHCTBO UX O0Ia/acT
rHPO(PUIBHBEIMUA CBOMCTBAMH, T.€. OHH UMEIOT OOJIBIIOE CPOJICTBO K BOJIC.

[I0 cOBpeMEHHBIM IIPE/ICTABICHUSAM PACTBOPBI OCIKOB SBISIOTCS UCTUHHBIMU
pactBopamu, [1ockonbKy pazMep OECIKOBBIX MOJCKYJI COOTBETCTBYET pa3MepaM KOJI-
JTOU/THBIX PACTBOPOB.

B orpaxeHHOM cBeTe OHM OmaliecuupyroT, narT dpdekt Tunmang (mpu O00KO-
BOM OCBEILICHUHU BHJICH CBETSAIUMCSI KOHYC),

YacTunsl 0enKa He CIIOCOOHBI IMPOHUKATE YEPE3 MOIYIIPOHUIIACMBIC MEMOPAHEI.

KomnounHeie pacTBOphl O€lIKa JOCTATOYHO YCTOMYMBEL. Takas cTaOMIBLHOCTH
OCIKOBBIX PACTBOPOB OOYCIOBICHA JIBYMS OCHOBHEIMH (DPAKTOPAMH: BO-TICPBEIX, OCII-
KOBas YACTHI[A HECET JJICKTPHUYECKUM 3apsjl, U, BO-BTOPBIX, BOKPYT OEIKOBOM MOJIE-
KyJIbI 00pa3yeTcs IJI0THAS BOAHAS 000I04YKA, COCTOAMAS U3 HECKOJIBKMX CJIOEB, UYTO
MPEISATCTBYET KOAryJsiuu (OOBEIUHECHUIO) OCJIKOBBIX MOJIEKY U BBIITAICHUIO UX B
ocafok. IIpucyrcTtBue BOIHON O0OJIOYKH OOBSCHSCTCS HANHMYUEM HA IIOBEPXHOCTHU
OCIKOBOM MOJICKYJIBI OOJIBIIOr0 KOJIHYECTBA THAPOMPUIBHEIX ITOISAPHEIX TPYIIN, CBSI-
3BIBAIOIIUX YACTHIBI BO/IBI.

Hanuuue snekTpudeckoro 3apsyjia 00yCcIOBICHO CIIOCOOHOCTHIO OCIIKOBOM MOJIE-
KYyJbl JUCCOLIMMPOBATH B BOJHBIX PACTBOpAX U JJaBaTh HOHBI. bENIKH, KAK U HX
CTPYKTYPHBIE 3JIEMEHTBI — AMHHOKHUCIIOTBI, OJIarofaps OJHOBPEMEHHOMY IIPHCYT-
ctBui0o COOH-rpymn) kucnotaeix) 1 NH> — rpynm (OCHOBHEBIX) SBISAIOTCS aMQOJIH-
TaMu (aM(QOTEPHBIMH 3JICKTDOITATAMMT ):

COOH COO

/ /
R —> R
\ \
NH, NH-"
B kucnoi cpesie OHU NPOSBISIOT OCHOBHEIC CBOMCTBA M HECYT IOJIOKUTCIILHEIM
3aps]] (KATHOHEI): COO COOH
/ /
+
,D,GI{YMEHTRJD,HHCAH + H — R
ANEKTPOHHOW I"P,EII'IHCEHJ ‘.,‘
Ceprudomkar: 2C0000043ESABBB952205E/BAS00060000043E +
Bnapeneu: lllebayxoea TaTeAHa Meﬂ»—h{@am NH3

B H_IEJ.]IGLIHDfI CEEQJIZE OHH HIJDHBJIHIDT KHMCIIOTHEIC CBDfICTEﬂ, HCCYT DTpHHﬂTEHL—
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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HBIN 3aps]] (AHUOHBI):

COO COOH
/ /
R + OH — R + H,O
\ \
NH3+ NHE

[IoCcKOIBEKY OCIIKM UMEIOT PAa3JIMUYHBIN AMUHOKHUCIOTHEIN COCTAB, TO B 3aBUCHUMO-
CTH OT Ipe00JaJaHusd B MOJICKYJE OelIKa TUKAPOOHOBEIX AMUHOKHUCIIOT (IJIyTaMHUHO-
BOM, ACIApariHOBOM) WIN JJUAMUHOMOHOKAPOOHOBBEIX AMHMHOKHUCIIOT (JIM3UHA, aprH-
HMHA) O€JIKKM B BOJIHBIX PACTBOpaxX 00JaJar0T, COOTBETCTBEHHO, CBOMCTBAMM CJIA0BIX
KMCJIOT WM CIA0BIX OCHOBAHMH. BONBIIMHCTBO NPUPOJHBEIX OCIKOB MMEIOT KHCIBIN
XapakTtep (anbOYMMHBI, TIIOOYJIMHBI) U B BOJJHOM PACTBOPE HECYT OTPHUIATCILHBIN
3aps]; OCHOBHEIE OCJIKM (IIPOTAMHHELI, THCTOHBI) B BOJHOM PACTBOPE HECYT MO0 -
TEIbHBIN 3aps]I.

CXeMaTHYECKH 3TO MOKHO IIPECTABUTE CISAYIOIIMM 00pa3oM:

COO coo|
R— COO" R—— COO”
| COO" l ~C00°
NH3 NHy

[Ipu moOGaBaCHUM KUCIOTHI K BOJHOMY PacTBOPY O€IKA €r0 KMCIOTHAS JMCCOLU-
alys MOHMKACTCS, COIIACHO 3aKOHY JICMCTBUS MAacc, OCHOBHAS jK€ JJUCCOL[UALIUS CO-
OTBETCTBECHHO IMOBEIIIACTCS, HACTYNAET MOMEHT, KOT/]d KMCJIOTHAS JUCCOLUALIMS J1C-
JaeTCs PABHOM OCHOBHOM; OOIMM 3apsij] O€IKOBOM MOJICKYJIBI IIPH 3TOM CTAHOBHTCS
HAUMCHBIIINM, TaK KaK B 3TOM ciIy4dac OCIKOBas 4acTHIA HECET Ha ceO¢ paBHOE KO-
JTUYECTBO IIOJIOKUTEIBHBIX M OTPUIATEIBHEIX 3apsIOB, YPABHOBEIIUBAIOIIMX IPYT
npyra. Ilpu nansHeueM 100aBICHUMN KUCIOTHI KUCIIOTHAS JUCCOLMALMS OeIKa eIle
OOJIBbIIIC MOSBIISIETCS M OCJIOK IMMPUOOPETAET MOJIOKUTEIBHBIM 3aps]] (KaTHUOH); TAKUM
00pe30M, MPOUCXOJUT Mepe3apsaKka KOJIIOUIHBIX yacTul. Haodbopot, mpu gelicTBUU
[ECJI0YCH TTOHMKACTCS OCHOBHAS M YCHJIMBACTCS KMCJIOTHAS JTUCCOLMALUSA, U OCJIOK
3apsKaeTed OTpUIATENILHO. Takoe 3HaueHue pH, mpu KOTOpOM 4acTHUIIBI OeIKa HEeCyT
pPABHOE KOJIHMYECTBO MOJIOKUTEIBHBEIX U OTPULATCIBHBIX 3apsAI0B (OCIOK HAXOJUTCS
B M303JICKTPUYECKOM COCTOSIHHHM), HA3BIBACTCS H303JICKTPHMYECKOM TOYKOM. B mu3o-

AOKYMEHT MNMOArnncAH

AJNIEKTpHUYECC A JICTKO BEBITIA/IACT B OCAJIOK. 2TO MOKHO OOBICHUTD TCM,
CepTudutar: 2C0000043E9AB8EY52205E /BA500060000043E

HTOPBUU3OFACRT P e OMACOETOSHUN OCJIOK JIMIIAETCS OJJHOTO U3 CTAOUIU3UPYIOIIUX

EI,I{TDPDE H BCHEHCTBHE CHATHA BHPH,[[EL HPEKPHH_IHETCH B3dMUMOOTTAIKHUBAHHUC 4Yad-
encTeuTEneH: ¢ 19.08.2022 no 19.08.2023
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CTHII; II0J] BIUSHUEM MEXKMOJCKYJSIPHBIX CUJI IMPUTHKCHUS TaKUE YACTUIILI 00pa3y-
FOT 00JIee KPYITHBIC arperaThl U BBIMIAJAIOT B OCAO0K.

OcaxeHue Oenka M3 pacTBOpa MOXKET OBITH JOCTUTHYTO MHOTHMMHU Pa3HOO00pa3-
HBIMHM ITpUeMaMu. PeakiusaMu OCaKJI€HHS UCIIOIB3YIOTCS JJI OOHAPY)KEHUS OelKa B
pacTBOpe, I8 pas3jciicHUs OCIKOBBIX (ppaKIMil, a TAKKE IS ITOIyUYeHHUsI Oe30elIKO-
BBEIX (DHUJILTPATOB.

JIabopaTopHas padora Ne 2
Tema: Peaknuu ocakaeHus 0€JIKOB
Ilean padoThl: 03HAKOMHUTLCA ¢ (PU3UKO-XMMHUYSCKMMH CBOMCTBAMH OCJIKOB M 00pa-
TUTh BHUMAHHE HA PEAKI[UU OCAXKICHHE OCIIKOB.
@®opmupyembie komnerennuu: YK-1, OITK-2.

Jlas ocaxkmenuss Oellka HY)KHO JIMIIHTE €ro (hakTOpPOB, Y/IEPI)KHBAIOIIHX €ro B
pPACTBOpPE, HMCMOIB3YS PA3MUYHBIC ATrCHTEI, CHIDKAIOIIWE 3aps] WIM pa3pyiaroliue
UJIPATHYIO 000JI0UKY OCIKOBOM YACTHIIBI.

[Ipu u3ydeHUU peakumi OCKICHUS OelIKa CJeyeT MO3HAKOMUTLCS C IMTOHITHEM
aeHarypaiuud. benku moa BausHUEeM U3MeHeHMs pH, MOBBIIIEHUS TeMmepaTyphl, U3-

JTYYEHMS PA3NUYHBIX JJIWMH BOJIH, PAJUOAKTUBHOIO HU3JIyUYCHHS, 4 TAKXKE psA/ld XMMU-
YECKUX BECILECTB (OpraHMYECKUE PACTBOPHUTEIIM, TSDKEIBIC METAILIBI U JIP.) NPCHAT-
CTBYIOT INIyOOKHME W3MEHEHHS B TPAHCHOPTHON HATHBHOM CTPYKTYpE MOJCKYJIBI, B
pPE3yNBTATE KOTOPBIX CIIOCOOHOCTE OCIIKA PACTBOPATHECS B OOBIUHEIX JJIS1 HUX PACTBO-
putTensx (BOJA, COJEBBIC PACTBOPHI U Jip.). benku mpu 3TOM TepsrOT CBOU THAPO-
(GUIBHBIE CBOUCTBA U MPHOOpeTaroT TuapodooHsle. IlenTuueie cBsA3KM B OeaKax nmpu
J€HATYPALIUA HE THUAPOIM3YIOTCS.

dakTUYeCKU MpoLecC JICHATYpalud OeJiKa CBOJUTCS K pa3pyIICHUIO HATUBHOMN
BTOPMYHOU M TPETUUHOM CTPYKTYpPEI O€lIKa, IPpU STOM OEIKOBAsI MOJICKYIa, KAK, IIpa-
BUJIO, TEPSET CBOM OMOJIOTHYECKHE CBOMCTBA.

Peakmuu oca)kieHUs OCIKOB BEChbMa pa3HOOOpPA3HEI, OJHAKO MX MOXKHO pasjc-
JIUTh HA JIBE TPYIIIbI:

MPAKTUYECKH HEOOpATUMBIEC PEAKIMU OCAXKCHUS, IIPU KOTOPLIX OCIKU IIpeTepIie-
BAIOT INTyOOKHE U3MEHEHMS U HE MOTYT OBITh BHOBb PACTBOPEHBI B IIEPBOHAYATIEHOM
pactBoputeiie. B 3TOM ciyuae HacTymaeT JeHaTypanusa Oenka. K HeoOpaTuMBIM pe-
AKIUSAM OTHOCSTCS OCAXKICHHE OCJIKA COJISIMM TSIKCJIBIX METAJUIOB, AJIKAJIOMIHBIMU
peaKTMBAMH, MHUHEPAJIBHBIMH M OPraHUYECKHMMH KHMCJIOTAMH M OCAXKICHHUE MpHU
HATPCBAHUU;

ﬂﬁpﬂTHMLIE CAKIIUN OCAKICHHUA, IIPHU KOTOPBIX OCAXKIACMEIC OeJIKu He IIOABCP-
AORYMEHT NoanvcAH

TArOTCS TIIYOURMM MAMEHCHITIM B IIOATOMY ITOJIydaeMBIC OCAJKH OCJIKOB MOTYT OBITH
Ceptudomkar: 2C0000043ESABBBY952205E7/BAS00060000043E

FaRCTROpCIrRY B IepROHAYANBHOM pacTBOpuTeie. Monekyna Oenka Impu 3TOM COXPaH si-

CT CBOH IIEPBOHAYAJIBHBEIC HATUBHBIC, BKJIKOYAA 6HDHDFHLIECI{HE, CBDfICTBﬂ, H HE I10/1-
HNencteutened: ¢ 19.08.2022 no 19.08.2023
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BEpPracTcs 3aMEeTHOM JUHATYpPaAI[UU.

K 00paTHBIM peakiusaM OCAXKJICHUS CICAyeT OTHECTH OCAXKICHHE OCIKOB Op-
FAHUYECKUMHU PACTBOPUTEIIIMH (CIUPTOM, AllETOHOM) U BRICATMBAHME OCJIKOB - OCa-
KICHUE TM0J] BIMSHUEM KOHIICHTPUPOBAHHBIX PACTBOPOB HEUTPAIBHBIX COJICH:
NH,4CI, NaCl, (NH4)SO4 u ap.

A. OcaxkaeHde 0eJika IPH HATPeBAHUH

[Toutu Bce Genku meHaTypupyior npu Harpesanuu (50-55°C u Beime). Mexa-
HM3M TEILUIOBOM J€HATYpAllMHU CBS3aH C IEPECTPOMKOM CTPYKTYpPHI OCIIKOBOM MOJIE-
KYJBI, B pe3yJbTaTe KOTOPON OEIOK TEPSCT CBOU HATUBHEIC CBONMCTBA, YMECHBIIACTCS
€ero pPacTBOPUMOCTH (YMEHBIIEHHE THIPO(PMILHBIX CBOHCTB BeJIeT K HAPYIIEHUFO
TUIPATHOM O00JIOUKH).

Xoa paboTel. B 5 mpoHymMepOBaHHBIX ITpOoOHMpOK HamuBarT mo 10 kanens 1% pac-

TBOpA SIMYHOTO OEJIKA.

ComepKUMOE MEepBOM MPOOMPKH HATPEBAIOT HA ra30BOU ropenke. JKHUIKOCTh
MYTHEET, HO T.K. YACTHIIbI JICHATYPUPOBAHHOTO O€JIKA HECYT 3apsji, OHU yIepiKHUBa-
FOTCS BO B3BCIICHHOM COCTOSIHUU (SIMYHBIM aJIbOYMMH SIBIISIETCS KUCJIBIM OCJIKOM U B
HEUTPAJIBHON CPEJIe 3apsHKaeTcsa OTPULIATEIIBHO).

B nmpobdupky 2 nodasmsaroT 1 kammro 1% pacTBOpa yKCYCHOM KHCJIOTHI U HArpe-
BarOT. Breimasjaer ocajjok Oejka BCICACTBUE TOTO, UTO OCJIOK TEPSCT 3apsg U IpH-
ONMMKAETCS K U303IEKTPUUYSCKOMY COCTOSHUIO.

B nmpobupky 3 modarmsaroTr 1 kammro 10% pacTBOpa YKCYCHOM KHUCJTIOTHI M CO-
nepsxkuMoe HarpeBaroT. Ocazka Oenka He 00OpasyeTcs Jae NpU KUMSYCHUH, T.K. B
CHJIBHO KHCJIOM CpeJIc YACTHUIlbl OelIKa IIepe3apsHKaroTCs, IPHOOpeTas MOJIOKUTCIb-
HBIM 3apsi]l.

B mpobupky 4 modasmsror | kammo 10% pacTBOpa YKCYCHOM KHUCIOTHI U |
KAILTIO HACBIILICHHOrO pacTBOpa XJIopuaa Hatpus. O0pasyeTcsa ocajgok OelKa BCIE]I-
CTBHE aJCOPOIMM MOHOB XJIOpH]a HAaTpus (00pa30BAHME JIBOMHOTO 3IEKTPHUUYECKOTO
CII0s1) M HEUTpAIM3AIMU MOJ0KUTESIBLHOTO 3apsaa Ha YacTUIlAX OclKa.

B nmpooupky 5 nodapssaror | kammo 10% pacTBopa e1K0ro HaTpa ¥ HarpeBaroT.
Ocajka 0enka He 00pa3yeTcs JJaXKe NPU KUIISYEHUHU, T.K. B MICTIOYHOM Cpefie OTpUlla-
TEJbHBIM 3aps/] HA YacTUlle Oejika ycuauBaeTcs. Pe3yasTaTrel padOThEI BHOCST B TA0-
JTUILLY.

Tadmuma 1. Ocaxaenue OeIka mpu HArpeBAHUU

K +
Heurpans- | Cmabokucnas cpe- | Kucmas cpena ; Oyzzﬂ(a;{?é?)lgli [Llenounas cpe-

Has cpena | ga 1% CH;COOH |10% CH;COOH NaCl na 10% NaOH

OOKYMEHT NOAMNWMCAH

PNEKTPOHHOW NOANWCHIO
Ceptndumkar: 2C0000043ESABEBBO52205E7BAS00060000043E

E_ETWBI dllebayxoea TatbAHa AnekcaHgpoBHa

b. Ocaxnenune 0ejika QpraHH4eCKHMH PACTBOPHTEJISIMH.
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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benku He pacTBOPUMBI BO MHOTHX OPraHUYECKHX PACTBOPUTENSAX (CIIUPT, alle-
TOH U JIp.). OJHAKO MX OCAKJECHUE IMPOUCXOIUT TOIBKO HA HEUTPAILHBIX M CJIA0O0-
KMCIIBIX pacTBOPAX U OCOOEHHO IOJHO B MPUCYTCTBHUHU JEKTPOJUTOB, HOHBI COJIN
CBSI3BIBAIOTCS KOJUIOMJHBIMM YAacTHI[AMH OejlKa, pa3pymarT BOJHYH O0O0JIOUKY U
TEM CAMBIM ITOHMKAIOT UX YCTOMUYMBOCTE B PACTBOPE.

KpaTtkoBpeMeHHOE BO3/JeMCTBUE OPraHUYECKHUX PACTBOPUTEIECH COXpaHSET Oe-
JIOK B €CTECTBCHHOM COCTOSIHUM; IIPU NPOJOIKUTEIBHOM B3aMMOJICHCTBUU CO CITHD-
TOM O€JIOK ITOJIBEPracTcs JeHATYPALIUHU.
Xo1 paboTel. B mpobupky HamuBaroT S kanens 1% pactBopa smanoro oenka u 20 ka-

IICJIb CIIMPTA WJIIH AlICTOHA: PdCTBOP MYTHCCT. an ,[[DﬁﬁBJIEHHH HECKOJILKHUX Kall€JIb
HACBIIICHHOT'O paCTBOPpd XJIOPpHUJd HATPHUA BEIINIA14ACT OCA/IOK Oenka.

B. Oca:xxnenue 0ejika KOHIEHTPHPOBAHHLIMH MHHEPAJIbHLIMH KHCJI0TAMMU.
OcaxaeHue 0eIKa KOHICHTPUPOBAHHEIMU MUHCPAIEHEIMU KHCJIOTAMH (KpOMeE
H;PO,) 00BscHseTCs KaK SBICHUSAMU JETHIPOTALMU O€IKOBBLIX YACTUI] U HEUTpaIu-
3alMEH UX 3aps/I0B, TAK U PSAJIOM JPyrux NPpUYMH (HAOpUMEp, JeHATypaluen, 0opa-
30BAHUEM COJIM U JIp.). B M30BITKE CepHOU WM COISHOM KHCJIOT, a TAKKE IIpU JJIU-
TEIbHOM HX BO3JICMCTBUM BBINMABIIMM OCAJIOK JICHATYPUPOBAHHOTO OelIKa pacTBOpPS-
€TCS, IIO-BUJMMOMY, 3a CUCT IIepe3apsa KM O€IKa U YACTMYHOrO rupoan3a. B n30nIT-
K€ a30THOM KHCJIOTEI 3TOI0 PACTBOPEHMS HE MPOMCXOUT (TOYHBIM MEXAHHU3M 3TOr0
SBIICHUS HE YCTAHOBJICH, BO3MOXXHO, UTO MOH NO3; MemaeTr nepe3apsaake 0eIKOBOM
MONIEKyIbI). Peakius ocaxkaeHus Oejka a30THOW KHUCJIOTON HCIOJIb3YyeTCS MPH KIIH-
HUYECKHUX HCCIICJOBAHUAX MOUYHM HA MPUCYTCTBHE U KOIUYSCTBEHHOE COJCPIKAHME B
HeH Oenka.
Xo1 pa0oTEl. B Tpu nmpoOupku HammBaroT 110 15-20 kaneias KOHLIEHTPUPOBAHHOM CO-

JSTHOM, CEpHOM U a30THOM KHUCJIOTBI. 3aTE€M, HAKJIOHUB IIPOOUPKY mOJ] yriaom 45 rpa-
JTYCOB, OCTOPOIKHO IO CTEHKE IMPOOMPKH (UTOOBI XUJKOCTh HE CMEIINBAIACE) HAJIH-
BAIOT paBHEI 00BEM pacTBOpa Oenka. Ha rpanuiie AByX CIIOEB KUJIKOCTU MOSBIISICT-
cs 0cajioK Oelka B BHJIE TOHKOH IUIeHKH. OCTOPOKHO BCTPSAXMBAS IIPOOHPKH, OOHA-
PY)XHUBAKOT PACTBOpeHHE Oelka (B ciaydae OCaXKICHUS COJISHOM U CEPHOM KHCIIOTa-
MH). B mpoOupke ¢ a30THOU KMCIOTOU 0Ca/J0K OE€JIKa HE paCcTBOP ACTCH.

I'. Ocaxnenue 0esika COJISIMH TSKeJIbIX METAJJIOB.
[Ipu melcTBUM COJIEH TSHKEIBIX META/LIOB HA PACTBOPHI O€IKA IMIPOUCXOIUT Jle-
HATypalusa OCIKOBEIX MOJCKy. Oca)JeHUE JCHATYPUPOBAHHOTO OenIKa 00YCIOBIIC-

HO aJcOpOLMEer TSHKEJIOT0 METAIUIA HA MOBEPXHOCTH OESIKOBOM MOJIEKYJIBI U 00pa3o-
AOKYMEHT MNMOArnncAH

BaHHEM Hepﬁﬁﬁ“ﬁﬁpﬁﬂﬂﬂ?ﬁ”ﬂ'ﬁhﬁnﬂemoﬂ.
Ceprudomkar: 2C0000043ESABBBO952205E7/BAS00060000043E

Branencu(C BOFC TR GeITROBCBA3BIBATh TSHKEJIBIE METAJIIBI MCIIOJB3YHOTCS B MEIUIIAH-

CKOM IIPAKTHUKE: OCJIKU IMPUMEHSIIOT B KAYECTBE MPOTUBOSIUS IIPU OTPABICHUM COJIS-
HNencteautened: ¢ 19.08.2022 no 19.08.2023
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MM PTYTH, CBUHIIA, MU U JPYTMMH MeTalaMH. bellOKk OrpaHMYMBAET BCACHEIBAHHUE
TSDKEIOTO METALIa, 00pa3ys ¢ HUM HEpaCTBOPUMBIC KOMILICKCHI.
Xoa padoTel. B Tpu mpoOupku BHOCAT 110 5 kaneab 1% pacTBopa SMYHOrO OElKa U

no 1 xamae B mepByI0 MpooupKy 7% pacTBOpa cyiabdara Meau, BO BTOpyio — 5% pac-
TBOPA YKCYCHOKHCJIOTO CBUHIIA, & B TpeThiO — 5% HUTpaTa cepedbpa. Bo Bcex mpo-
Oupkax o0pa3yercs OCajoK.

B mepsyro mpobupky modasmsror emie 5-10 kamens 7% pacTBopa cyibgara
MEIM, IIPU 3TOM HAOJII0JaeTCcsl pacTBOPEHUE Ocajka. B TpeThio mpoOUpKYy BHOCHAT J-
10 xkanens 5% pacTBOpa HUTpaTa cepedpa. PacTBopeHHe ocajika He MpOUCXOIUT. Pe-
3yJIbTATEI pA0OTEI 3aHOCST B TA0IHUILY.

Peakiius ocaxneHust 0Oenka.

. | YnorpeoOnsemble | XapakTep U 1BeT| YeM 00ycliOBIE-
Hazpanue rpynmn ocagutenc
pPEAKTUBEI ocajka HA peaKims’

Oprann4yeckue pacTBOPUTEIH

KOHIIEHTp. MHHEpANLHEIC KHUC-
JIOTEI

COonu TAKEIBIX METAIJIOB

BrBognr::

JlabopaTopHas padora Ne3
Tema: PacTBOpHUMOCTH 0€JIKOB
Hear padorni: IIpogomKkuTE 03HaKOMIEHHE C (PU3MKO-XMMHUECKUMU CBONMCTBAMH
OCJIKOB U U3YYHUTH PACTBOPUMOCTH OCIIKOB.
®opmupyembie komnerenmuu: YK-1, OITK-2..

MHorue 0eIKu XOpOImoO pacTBOPUMEI B BOJE, YTO OOYCIOBICHO HAIWYHMEM Ha
MMOBEPXHOCTH OEIKOBOIN MOJEKYJIBI ¢BOOOIHEIX THapodunbpHeX rpynn (-OH, -NH,-,
COOH wu nap.). Pazmuuneie OeKu pacTBOPSIOTCS IO PA3IAYHOMY: OCJIKH OITOPHBIX
TKaHEH (KapaTUH, IPOKOJIATEH, KOJUIAreH, aJIJACTUH M JIp.) HEPACTBOPUMEIE B BOJIE.

PacTBOpUMOCTE OelIka B BOJE 3aBUCHUT OT XapakTepa Oejika, peaKIMU Cpebl U
MPUCYTCTBUS JJICKTPOJIUTOB. B KMCIOM cpejie ayuIle pacTBOPSIOTCS OCIIKU, 00J1a/1a-
FOILME KUCJILIMHU CBOMCTBAMM (QIb0YMMHEI, TIIOOYINUHEI, IIPOJAMUHBI, TJIFOTAMUHEI ),
IICIOYHEIC OCIKM (MPOTAMHMHEI U THUCTOHBI) JIYUIIIC PACTBOPSIOTCA B ILICIIOUHON Cpe-
7e.

Paznuuus B pacCTBOPUMOCTH OTMEUAKOTCS KAK Cpe/Jd KMCJIO-, TAK U CPEAU Iie-

JIOUHOPCATUPYIQHMX QKO- HampumMep, ans0yMUHEI pacTBOPSIFOTCS B TUCTHILIIHPO-
EHEI'FI'F'DHHﬁI Nnoarnnvcbio

BAHHOW BOJIC,, & LAQOYIEHEL DACTBQPAIOTCS B BOJIE TOINLKO B IIPUCYTCTBUU 3JIEKTPO-

ﬁﬂf‘ﬁﬂ'ﬁt lebayxoea TaTeAHa AnekcaHgpoBHa

e QJL PA0OTEL, B OMHY MpOOUPKY BHOCAT 2 KAIJIM HE PA3BEJICHHOTO SIUYHOTO
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oenka, 20 kamneas BO/BI, COJICPKUMOE epeMEIUBAKOT. [Ipu 3TOM SIUYHBIN anTEO0yYMUH
pPACTBOPSIETCS, 4 SMUYHBIM INIOOYIUH BEITAJACT B BUJIC HEOOIBIIOro ocaaka. B npyryro
MpoOUpKY BHOCAT 2 Karu oenka u 20 kamens 25 pacTBOpa XJopujaa Hatpus. B cia-
OOM COJIEBOM PaCTBOPE pACTBOPSIOTCS aIb0YMHUH U TJIOOYJIHHEL.
B npyrue nmpobupku moMenjaroT HeOOIbIIOE KOIUYSCTBO KEpaTHHA (BOIOCHI).
B ogny npooupky BHOcaT 20 xamens BOJBI, a B Japyryro 20 kanens 5% pactBopa
XJIOpH]Ia HATPUS KEPATHH HE PACTBOPSCTCS HUA B BOJIC, HU B COJIEBOM pacTBOPE.
Pe3ynbsTathl pabOTEl 3aMKUCBIBAIOT B TAOIHUILY, I'/I€ PACTBOPUMOCTE O003HAYAOT
3HAKOM ILIIOC, & OTCYTCTBUE PACTBOPUMOCTH — 3HAKOM MHUHYC.
PacTtBopumocTs Oelnka.

Hazsanue 0ejka H,0O 5% NaCl

AV4yHBIN aTbOyMMH

SAMYHBIN TTI00YINH

Keparun

BrBob:

JIabopaTopHas padora Ne 4
Tema: BoicajinBaHue 0eJIKOB
Ilean padorel: B pamkax (pU3MKO-XMMHUUYECKMMH CBOMCTB OEIKOB M3Y4YHUTEL ITPOIICC-
CBI BBICAJIMBAHUS OCJIKOB M BO3MOKHOCTE UX pa3/iClICHMUS.
®opmupyemsbie komnerennuu: YK-1, OIIK-2..

BricanuBanueM HA3BIBAETCS MPOILIECC BBIICICHUS OCIKOB M3 BOJIHBIX PACTBO-
POB HEHUTPAILHBIMHU PACTBOPAMM KOHIICHTPUPOBAHHBIX COJEH IICJIOYHBIX U IIEI0Y-
HO3eMeIbHEIX MeTauioB Na, SOy, (NH4),SO4, MgSO,, NaCl u np. Ilpu nodasnernuun
JIOCTATOYHO OOJIBIINX KOHLIEHTPALIUM 3TUX COJEHU K pacTBOPY OelIKa MPOUCXOIUT JIe-
rupaTanus OCJIKOBBIX YACTUIL M CHATHE 3apsja: IpU 3TOM OCJIKM BBINAJAIOT B OCAa-
ITOK.

BricanuBanue OelIKOB SIBISCTCS OOPATHBIM IPOLECCOM, U MOCE yIaJeHUS CO-
a4 (IIyTeM JUann3a, Ipyu pa30aBICHUM BOJJON WIHM JIPYTUMHU CIIOCO0AMM ) OCJIOK BHOBE
mpuoOpeTaeT mpupoaHbie cBOMcTBA. [103TOMY BRICATMBAHNEM MOJIB3YHOTCS B KIMHHU-
YECKOU IIPAKTHKE IIPU PA3JICICHUH OCIKOB CEIBOPOTKM KPOBH, 4 TaK)KE€ HAYJHO-
MCCIIC/IOBATCIILCKON pad0Te P M30JIUPOBAHHMU, OUNCTKE OCIKOB ((pepMeHTEHI, TOp-
MOHBI Y JIp.) U3 OPTaHOB U TKAHEH JIJI8 MOJIyUYeHHUS HEKOTOPBIX OCJIKOBBIX ITPEIIapaToB
(7ieucOHBIC CHIBRPORKHAHPACTATINICCKAE OCIIKU | JIp.).

SNEKTPOHHOW NOANWUCHIO 6 6
Ceprnm AT LIQ, BEL BAHKH), HROBOIUTCA ¢ AMYHBIM OCJIIKOM U OCIIKAMH MBIIIICY-
ﬁﬁﬁ%a}fﬂfﬁwmﬁ TaTeAHa AnekcaHapoBHa

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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E

A. Pa3ae/ieHne aJibOYMHHOB H rJ100YJIHHOB SSHYHOTO OeJIka.
Xoj1 padoTel. B mpobupky HamuBaroT 20 Kameas He pa3BeJCHHOTIO SUYHOIO OeJika,

NO0ABNAIOT PABHBIM O0BEM HACHIIIEHHOTO PacTBOpa cyjb(paTra aMMOHUS, COJICPIKH-
MOEe mepeMemuBaroT. [lomydaeTcss mMOMyHACKHIIIEHHBIA pacTBOP CyJIb(ara aMMOHHS,
BEIITA/TACT OCAJIOK SMYHOrO riao0yauHa. Yepe3 5 MUHYT 0caJoK OT(GUIETPOBEIBAIOT. B
(GUIBTPE OCTAETCS APYrOM OENOK — SHYHEIN aTE0yYMHH.

Jlas BeIcamuBaHMsA anTbOyMHUHA K (PUIBTpATy MOOABISIOT M3MCIBUYCHHBIM ITO-
POIIOK CcyJIb(paTra aMMOHHUS 7O MOJTHOTO HACHIICHUS, T.€. JO TeX IIOp, IIOKA HE IIpe-
KPATUTCS PACTBOPCHHE COJIM. BRImaBmmii 0cajjok als0yMHHA OT(HIETPOBBIBAIOT H C
(GUILTPATOM IIPOJENILIBAIOT OMYpPETOBYIO peakiuio (cMotpu padory Nel). Orpwuia-
TEIbHAS PeaKIMsd YKAa3bIBAET HAa OTCYTCTBHE Oenka. Pe3ynbprarel pabOTHI BHOCAT B

TAOJIMILY.
OcaxieHue 0eIKa BEICAIMBAHUEM
Haspanue Oenka HNcnons3yemas CteneHp HaACHIINIE- OO0pazoBaHue
COJIb HU S ocajka
I'moOynun
AnpOyMUH
BrBob:

JladboparopHas padora Ne 5
Tema: OnpeneieHue H30JeKTPHYECKON TOYKH 0€JIKOB
Ilear padorTnl: OmpeenuTh BAKHYK XAPAKTEPUCTHKY OENKOBBIX TEI C ILENIbIO
YCTAHOBICHUS HMX MPHUHAIICKHOCTH K OIPEICICHHOMY KIAcCy B paMKax oOmiei
KJIACCU(DUKAIIHMH.
®opmupyembie kommerennuu: YK-1, OIIK-2..

M303nekTprudeckOM TOUKOM OelnKa Ha3eIBAeTCs OmpejielcHHAs BeauunHa pH
cpe/bl, IPU KOTOPOU OCIIOK HAXOJMUTCS B BUJIC HEUTPAJIBHBIX MOJIEKYI (B HM303JICK-
TPUYECKOM COCTOSIHUH), HECYIIUX PaBHBIC KOJIMYECTBA IMOJOKUTEIBHBIX U OTPHUIIA-
TEIBHEIX 3apanoB. Ilpu Ipyrux KOHIEHTpalUAX MOHOB BOIOPOJa B pacTBOpPE HMMeE-
FOTCSI MIPEUMYILECTBEHHO IMOJMOKUTEIbHBIC WJIN OTPHUIATEIBHBIC MOHBI Oejka. Pac-
TBOPHI OCJIKOB B M303JIEKTPUYECKON TOUKE HAMMEHEE YCTOMYHUBEI M JIETKO BEIMAAIOT
B OCAJIOK.

OmnpenesieHue M303JICKTPUYECKOM TOYKHM O€JIKA MOYKET OBITh CBEJICHO K OIpe-
penenuio pH pacTBOPA, ONU KOTOPOM HAOIIOMACTCsT HAMOOIEe OBICTPOE U IOTHOE
BEITIA/ICHUE, B OCaH 0Ky SL, HOMYIEHNSA PACTBOPOB ¢ PA3THHOMN BETHIMHOI BOJOPO]I-
HOTO MoK ATEI TIONLAVIOT Y OydhepHBIMH pacTBOPAMH.
rererambdPOM3BOIIAT. OIPE/ICICHHE M303/ICKTPUYCCKOM TOYKM KasenHa. B orimune ot
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IPYTUX OEIKOB KA3€HUH OCAXKIACTCS B M303JICKTPUUECKON TOUKE Oe3 J00aBICHUS BO-
JTOOTHUMAIOIINX CPEJICTB.
XoJ1 paboTel. JlIs onpeieieHns H303JIEKTPUIYECKON TOUKH Ka3erMHa B / CyXHUX IIpo-

GHPDI{ HAJINBAKOT PCAKTHUBEI B KOJIMYCCTBAX, YKA3dHHBIX B Tﬂﬁ.]IHI_IE.
OHPEHEHE‘HHFJ HBDBHEKTquECKDﬁ TOYKH Kd3€CHHA

KomuuecTBO Komue- KomuuectBo 0,4% pacTBopa H CrerneHb
0,2M ctBo H,O, | kazemna s 0,2M CH;COOH, cnliecn MTOMYTHE-
CH;COOH, mn M MJI HUS

1,60 0,40 0,20 3.8

0,80 1,20 0,20 4.1

0,40 1,60 0,20 4.4

0,20 1,80 0,20 4,7

0,10 1,90 0,20 5.0

0,08 1,94 0,20 5,3

0,05 1,97 0,20 5,6

[Ipumeuanne: B rpade «CTeneHhP MOMYTHEHUS OTCYTCTBHE OCAJIKa 0003HAYAETCS
3HAKOM MUHYC (-), HAIMYME €r0 - 3HAKOM ILTIOC (1), 3HAYUTENbHOE TOMYTHEHUE - He-
CKOJIBKUMH ILIFOCAMM.

[Ipu cMemmBaHMU PACTBOPOB B KAXKJIOM IMPOOMPKE YCTAHABIMBACTCS OIpE]leC-
JIeHHAs KOHIeHTpanus noHOB BOoposa (pH). Comepxumoe mpoOOHPOK XOpOIIO Ie-
pememnBarT. Uepes 5-10 MUHYT BO BCeX MpOOUPKAX MOSBIACTCSA OCAIOK (TOMYyTHE-
Hue). Hanbomnkinee konMuecTBO 0Ocajjka HAOMOaeTcss B TOM mpodupke, pH koTopou
COOTBETCTBYET MU303JIEKTPUYECKON TOUKE JAHHOTO OEJKa.

JlabopaTopHasi padora Ne 6

Tema: BoinesieHHe Ka3eHHA H3 MOJIOKA
Ilesb padoThI: OCBOMTE METOJIUKY BbIJICJICHUS OEIKOBBIX TEJ U3 PA3JIUYHBIX O0BEK-
TOB (B JAHHOM CIIydac MOJIOKA) C MOCICAYIOMICH HICHTH(PUKAIIUCH THIIA BEIICICHHO-
ro oenka.
®opmupyembie kommerennuu: YK-1, OIIK-2..

B Momoke ka3zewH HAXOJUTCS B BHUJE PACTBOPUMOM KaJIBIIMEBOM COJIH, T.€. B
BH/I¢ aHHOHOB. CBOOOIHEIN )K€ Ka3eMHOTEH B (hOpMeE JIEKTPOHEHUTPAIBLHEIX MOJICKYJI
OTJIMYAETCS BEChbMa MAJION YCTOMYHUBOCTEBIO B BOjie. [103TOMY ITpu MOKUCIEHUN MO-
noka 10 pH 4,7 (u3031mekTpuyeckas TOUKA KAa3eMHOI€HA) KA3€MHOI'€H BBINAIAECT B

OCAIOK, T.C. MQEQKO 6BERIHBACTCS.

al POHHOW NOONMUCLIO »
m.mﬁemmﬁ s MIT, MO TS FO0ABIIIIOT 2 MII JUCTUILNIMPOBAHHOU BOJBI U 2 Kamau

f eu: lllebayxoga TaTbAHa AnekcaH s
0% yKCYCHOM KMCJIOTEL. OOpa3yeTcst 0Ca 10K Ka3erMHa, KOTOPHI OT(GHIBTPOBLIBAIOT.,

%ﬂﬂh@HQmmaﬁQhﬁ OCaJJOK Kd3€HH4 OCTOPOXHO CHUMAKOT C (bH.]ILTpﬁ CTCKJIIAH-
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HOM MAJOYKOH U IMTOMEIIAKT B YUCTEIE IIPOOHPKHU.
Jlns mokaszatenscTBa OCIKOBOM MPUPOILI KA3€UHA ITPOJIC/IBIBAIOT 1BETHRIC pe-
AKIIUU HA OenKH: OnypeTOBYI0, Muiutona u dong (cmotpu padoty Nel).

OEPMEHTHLI
depMeHTAMH HA3BIBAIOTCS OEIKOBBIC BEIISCTBA, KATAIU3HUPYIOIIUEC XHMHYE-

CKHE peakiuu OOMEHA BEILECTB B JXUBBIX OpraHu3Mmax. Karaautuueckoe IeHCTBUE
(epMeHTa BKIIIOYACT CICAYIONIIME OCTAILHEIC CTAUN: MPHUCOCTUHEHHE MOJICKYIIEI
cyocTpaTa K (hepMeHTY, TPeOOpa30BAHNE IIEPBHYHOTO IMIPOMEIKYTOYHOTO COCTUHCHUS
B OJIMH WJIN HECKOJIBKO ITOCJICIOBATEIBHBIX AKTUBUPOBAHHEIX KOMILIEKCOB U OT/ICIIC-
HIe KOHEYHBIX IIPOYKTOB peakiuu oT ¢pepMmenTa. [1o cBOeH nmpuposie pepMeHTE sB-
JSIIOTCA MIPOCTBIMM WJIM CIOXKHBIMM OcenkaMu. B mocjegHeM ciaydae OHM COCTOSAT M3
OCJIKOBOM YaCTH, HA3EIBAEMOM armo(MepMEHTOM W HHU3KOMOJEKYISIPHOTO KOMIIOHEHTA,
KOTOPEII HA3BIBAIOT IIPOCTCTHYCCKOM IPYIIIION HIIH KOPepMeHTOM. DepMEeHTATHBHOE
JIEMCTBUE OKA3EIBAET TOJIBKO (PDEPMEHT B IICJIOM, HH KOPEPMEHT, HH OCIIKOBAS YacTh B
OT/ICABHOCTH HE AKTUBHEI. MHOTHE KO(EpPMEHTHI SIBISIOTCS IIPOU3BOJHEIMI BUTAMU-
HOB U BXOJIAT B TaK HA3bIBACMBEIN AKTHBHEIN IIeHTP (PepMeHTa, KOTOPLIA OIpeeiIscT
KaTaJIUTUIECKYI0 aKTUBHOCTE (pepMenTa. Kak Oenkoseie BemecTBa. depMeHTH Tep-
MOJIAOMIIBHBI M TEPSIOT AKTUBHOCTE IIPU TEX TEMIICPATYypaX, IPH KOTOPEIX IIPOUCXO-
JIUT JIeHAaTypanus Oenka, T.e. 00BIYHO mpu TeMmneparype Boime 30 rpagycoB Llenbcus.
Jlas xkaxxmgoro gpepMeHTa CYIISCTBYET ONTHMAILHAs 001acTh 3HadeHuil pH, B KOTO-
poil OH Hanboee aKkTHBEeH. Ba)KHEIM CBOMCTBOM (hepPMEHTOB SBJISCTCS TAKIKE CIICIIH-
(UYHOCTE JIeHCTBHSA, T.€. CIIOCOOHOCTh KATAIM3UPOBATE CTPOTO ONIpE/ICICHHEIEC pe-
akiuu. JleicTBue (epMEHTOB MO)KET YCUIMBATELCS BEI[ECTBAMH, KOTOPBLIC HA3BIBa-
FOTCSI AKTUBATOPAMHM (COJIM, MOHBI HEKOTOPBIX METAJLIOB M JP.), IIPOTHUBOIMOI0KHOE,
TOPMO3SIICE BIMSHUE OKA3BIBAIOT HA (DepMCHTHI MHTHMOMTOPEL. Bee 10 cux mop ms-
BecTHEIE (pepMeHTHl (0koa0 1800) mensiTcss Ha IMECTh TNIABHBIX KJIACCOB, HA3BAHUS
KOTOPBIX OTPAKAIOT THUII KATATHU3UPYEMOU PEAKIINHU:

OKCUIOPEIYKTA3bl — KAaTAIU3UPYHOT OKUCIMTEIbHO-BOCCTAHOBUTEIBLHBIC PEAK-
LVIHL;

TpaHcdepassl — OCYIIECTBISIOT MEKXMOICKYISPHEINA MEPEHOC Pa3IUYHBIX XHMHU-
YECKHUX TPYIIIL.

['uaponasel — pacHIECIIAIOT BHYTPUMOJICKYJISPHBIC CBS3M THAPOJIHUTHYECKHM
MYTEM.

Jlna3el — KATAIU3UPYIOT PEAKIIMM HETUAPOJIUTHYCCKOTO pacmajgad BEILIECTB WU
MPUCOSTMHEHHUS PDYIIL T10 JIBOMHBIM CBSA3SM U OTILCIICHHS IPYII ¢ 00pa30BaHICM

AOKY NOANUCA

%EDHHBIX CB .DHHDH Noannchbio
eptucomkar: 2C0000043ESABBBO952205E7BAS00060000043E

Bratpao MEPFABEE L YHHETEVIOT B PEAKIIUAX U30MEPHU3ALIUH.

Jlurasel CHHTETHELQ — YCKOPSIOT PEAKIIUM COCJIMHECHUS JIBYX MOJICKYII, COIp -
HNenctautened: ¢ 19.08.2022 no 19.08.202
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JKCHHBIE C PACHICIJICHUEM MAaKpO3HEPreTU4YecKOU cBA3U B Mojiekyne AT® unu aHa-
JIOTUYHOT0 HYKJIe03u1Tprudochara.

BHyTpu Kax0ro Kiacca CyImecTBYET JIeJICHHE Ha MOAKIACCHI M ITOJIII0IKIAC-
CBI, KOTOpEIE YTOYHSIOT IpUpoay (pepmentHoi peaknmu. Hapsay ¢ coBpeMeHHO
HOMCHKJIATYPOU COXPAHSIIOTCS pa0O4YMe HA3BaHUS (PEPMEHTOB, JJABHO BOIIC/INNC B
yIIOTpeOIeHUE.

JIabopaTopHas padora Ne 7
Tema: /lelicTBHe aMIJIa3bl HA KPAXMAJI
Ilesb padoOThI: 03HAKOMUTBLCS CO CTPYKTYPOH CIOKHBIX OEIKOB, OCBOMUTH CIIOCOOBI
BBEIJICIICHUS UX M3 OHMOJOTHYECKUX OOBEKTOB ¢ MOCIIEYIONIeH HICHTH(DUKAIUEH
@®opmupyembie komnerennuu: YK-1, OITK-2.

depMEHT OCYIIECTBISICT THAPOIM3 Kpaxmala (TJIMKOIeHa) 4Yepe3 MPOMEKY-
TOYHBIC MPOMYKTHI pacnana (IEKCTPHUHBI) 10 MaIbTO3bl. llocaenHss, moa BIUSHHEM
(epMeHTa MaJIbTO3E], PACILICIIIICTCS HA JBE MOJCKYJIBI TTFOKO36L. MICTOYUHUKOM aMH-
Ja3el MOXET OBITh  CIIIOHA, cojepykamas o-amMuiaady (e« -1,4-rmokaH-4-
FITFOKAHOTHAPOIIa3y ). Kpome TOro, B ciroHEe COMEPIKUTCI MAlIbTO3a.

He pacuienneHHbBIN Kpaxmajl ¢ HOJOM JIA€T CHHEE OKpaIlMBAaHHUE, a JEKCTPHU-
HEI B 3aBUCHMOCTH OT BEJIMYMHELI CBOMX YACTHII, JAIOT ¢ MOJIOM (DHONCTOBYIO, Kpac-
HO-OYpYI0, OPAHIKEBYIO OKpPACKYy WJIHM BOOOIE HEe OKkpammBarorcsi. Ilosromy, ecnu k
pPACTBOpPY Kpaxmaja MpUOABUTE CIIIOHY M Yepe3 OMpPEACICHHEBIC IMMPOMEKYTKU BpEMeE-
HH J100aBIIATE B poOEI 1% pacTBOp HOJA, TO JKUIKOCTE CHA4YaIa IIPUOOPETACT CUHUU
IIBCT, 4 3aTEM - (PHOJICTOBEII, KPACHBII, OPAHIKEBEIN, )KEIITRIA. DTO OOBACHICTCS TEM,
4TO aMUIA3a CIIFOHBI PACIICIUISCT Kpaxmall, 00pa3ys psi IpOMEKYTOUHBIX MPOIYK-
TOB. AMUIOJEKCTPHHEI U SPUTPOJCKCTPUHEI JAIOT ¢ HOJOM raMMYy IIBETOB - OT (pHO-
JIETOBOTO O OpPaHI)XEBOro. ManbTONEKCTPUHBI M MAIBTO3a OKPAIIUBAHUS C MOJOM HE
narT. KoHeuHble TPOAYKTHEI THAPOIM3A KpaxManda - MajJbTO3a U TJIHOK03a — MOTYT
OBITH OOHAPYKEHEI peakiuc TpoMmmepa.
XoJ1 padoTel. B 9 mpobupok HAMMBAOT MO 2 MJI. JUCTHIIIMPOBAHHOM BOJBI U IO O]I-

HOU kamie 1% pactBopa nojga. OTAensHO HAIUBAKOT B cTakaHYuk S mil 0,5% pac-
TBOpa Kpaxmana, IIpuOaBJISIOT 5 Kalellb CIIOHbBI, SHEPTUYHO IIEPEMEIINBAIOT U 3aMe-
JalOT MO CeKYHJOMEPY BpEMS; HEMEIJICHHO OTOHMPAIOT 2 KAILIM 3TOM CMECH M3 CTa-
KAHYMKA U BHOCAT B mpoOupky 1. Eciu xuakoCcTh B mpOOMPKE OKPAIIMBACTCS B CH-
HUH 1IBET, TO depe3 20 c. KamaM cMecu M3 CTAaKaHYUKA BHOCAT B MpoOupKy 2. Ecnu
KUKOCTh B MPOOUPKE 2 OKPAIIUBACTCSA B CUHUM I[BET, TO B CICAYIOIIHE MPOOHPKHU

HY>KHO BHOCHUTE 11O 2 Karlle CMECH 4epe3 00Jiee JIUTENbHBIE IIPOMEKYTKH BPEMEHHU
y AOKYMEHT MNMOArnncAH p 2 Hp }KYT p ’

E -
%gpgggﬂmeyﬁﬂ;%%ﬁ%ﬂ%g@ﬂ% 2, HQ_€CIN KUIKOCTh B MPOOUpPKE 2 CTAHET (PUOIETO

HMEKQT.

BOYEPUIN RPAcHOE T O CMECE“HY)KHO BHOCUTE B OCTAJIbHBIE MPOOUPKH YEPE3 KaAXK]IbIE
20 c.

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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Korpga B 0qHOM 13 NpOOMPOK JKEATHIM IIBET PACTBOPA MOJ1a HE U3MEHUTCS, TH]I-
pPOJIN3 KpaxMajia CUMTAIOT 3aKOHUYCHHBIM. Pe3yabTaThl ONBITA MOYKHO 3aIIMCATh B BU-
7€ TAOJIUIIEL.

['maponm3 kpaxmana aMuaIa30u CIFOHEL

No mpoGupok 1 2 3 4 S 6 7 3 9

Oxkpacka )XHIKOCTH

Hazpanue nmpoaykra pe-

AKI[UU

BrIBOIE

JIabopaTopHasi padbora Ne 8

Tema: OnpenesieHne ONTHMAJIBHOH TEMIIEPATYPbI AeHCTBUA (PePMEHTOB
Ilesib padoThI: 03HAKOMHUTECS C HOBBIM KJIacCOM OMOBEIIECTB M HAOIIOJATh HX JEH-
CTBHME HA CyOCTpaThl
®opmupyemsbie komnerennuu: YK-1, OIIK-2..

[Ipu yBeIMUeHNN TeMIIEpaTypEl CKOPOCTE (DEPMEHTATUBHBIX PEAKIIUIl BO3pac-
TACT, TAK K€ KAK M CKOPOCTh OOJILIIMHCTBA XMUMHUYCCKHUX PEAKI[UH: C MOBEIIICHHAEM
remmepatypsl Ha 10° cKOPOCTH peakiui yBenuumBaeTcsi B 2-3 pasza. B orimume OT
He(pepMEHTATUBHBIX pPeaKIMil HAOIIo/JacTcsI B Y3KOM HHTEpBane TeMmmeparyp. Tem-
nmeparypa, Ipd KOTOPOH HAOJIIOJAETCS MAKCHUMAJILHAS CKOPOCTh PEaKIUM, HA3LIBACT-
Cs ONITUMAJIBHON M 0003HAYAETCH tonr. Halie Bcero to; paBHA 37-40°C. nmocne JIOCTH-
xerns 40-50 °C ckopocTs 601pmMHCTBA PEPMEHTATHBHBIX MPOLECCOB HAYMHACT I1a-
NaTh. JTO OOBACHACTCS TEINIOBOM JCHATYpalHMcH OCIKOBOM MOJICKYIIEI (pepMEHTA U
MOTEeper UM KAaTAJTUTHYECKOM AKTUBHOCTH.
XO0J1 pa00THL. bepyT 2 psaga npoOupoOk o 4 MpOOMPKU B KAXKIOM PS/Ty U BO BCE IIPO-

oupku nepBoro paaa (1-4) saocar o 10 kanens 0,5% pacTBopa kpaxmaja, a BO BCE
npooupku BTOporo psaa (508) sHocar mo 10 kanens pa3BeneHHOU B 10 pa3 CIIIOHEL
[IpoOupku 1 u S5 craBsar Ha 10 MuHYT HA JIe, NpOOUPKU 2 U 6 OCTABIISIOT IIPU KOM-
HATHOM TeMrieparype, IpoOUpKH 3 u 7 cTaBsT B Tepmoctat mpu 37°C, a mpobupku 4
M 8 - B KUIIAIIYIO BOAsAHYIO OaHro. Uepe3 10 MMHYT CIMBAIOT BMECTE COJCPIKHUMOC
npooupok 1us5,2u6,2u7,4u & TIATEIBHO NEPEMEIIUBAKOT U OCTABIISIIOT CTOSATH
10 MuHYT. 3aTeM U3 KaXKION IPOOUPKU OTOMPAIOT MO 3 KAIUIM KUJJKOCTH U HA IIpe/I-
METHOM CTEKJI€ ITPOIeNLIBAIOT peakiuio ¢ kamjaen 1% pacTtBopa moga. Ecim okpacka
MOJIY4aeTCsI CUHEH, OCTABIISIFOT pacTBOp eile Ha 10 MUHYT ¥ mOcje 3TOro mOBTOPSIOT

PCAKHHIO C ﬁﬂﬁmﬁ{ﬁﬂs&m@ 1 3aITMCBIBAIOT PC3VYIIBTATEI B BH]JIC TﬁﬁHHHLI.

3NEKTPOHHOW NOANWCHIO
Ceprupukar: 2C0000043ESABBBO52205E7BAS00060000043E

OfffEnenCHNE O TTUMANBHOI “TeMIIepaTyphl ICHCTBUS aMHJIA3El CJIFOHEI.

,D,EHCTEHTEHJ;F{% EH&%@?@EQ&%B_EDEE TEMHepﬂT}’pﬂ: IDC OKPHCKH' C ﬁDHGM




lus 0
2u6 20
3u’7 37
4u8 100

BriBoab

JladboparopHasi padora Ne 9
Tema: M3yueHHe XUMHYECKHUX CBOHMCTB KHPOB
Ilean padoThl: HM3yYUTL HEKOTOPEIE CBOMCTBA (pepMEHTOB M , B YACTHOCTH, HX OT-
HOIIICHUE K MOBEIIICHHBIM TEMIICpATYPaM U BIUSHUIO HA AKTHBHOCTE (DEPMEHTOB.
®opmupyemsbie komnerennuu: YK-1, OIIK-2..

A. Jloka3aTe/IbCTBO HelpeaeJbHOro XapaKkTepa KHpPoOB.

1.1. B oguy npoOupky momecture 2-3 KaIuiy MOJCOTHESYHOI0 Macia, B IPYTIyO
- HEMHOI'0 CBHHOTO MM TOBSDKBLETO JXupa, mpuiaeure 1o 1 mia Boasl. IIpodupky c
TBEP/BIM KUPOM CJIE€rKa IMOJOrpEeUTe, YTOOBI OH PACIIJIABUIICS, XOPOIIO IIepeMeliai-
Te. [Ipunente B kaxmayro mpodupky 1o 0,5 M OpoMHOM BOJIEL. B kakoM M3 mpOOUpOK
MPOUCXOUT OBICTPOS MCUE3HOBEHUE KEITON OKPACKHU?

1.2. IlpuroroBsTe B JBYX ONPOOMPKAX IO 2 MI SMYJIBCUM KMJIKOIO U TBEPJIOTO
KUPOB B KapOoHare HaTpud. IIpuneite B kaxayro u3 npoodupok mo 1 ma 1%-"oro
pacTBOpA MepMaHraHaTa KalMs, nepemMemante. B kakou u3 mpoOHUpOK HAOIHOAeTCs
OBICTpOE OOECIBEeUHMBAHUE pacTBOpaA?

ObvsacHume ucyesHogeHue okKpacku opoma u nepmaneanama kaausa. Omeem
noomeepoume ypagHeHuem peaxkyuu, 63168 8 Kayecmee UCX00H020 coeounenusa 1,2-
OUOSCUHOUT-3-NATOM2MOUTTUYEPUH - OOUH U3 KOMNOHEHMOG PACMUMEIbHbIX M-
cell.

SAIIOMHUTE! Ha peakiuu nnpucoeMHEHUS OCHOBAHO OMpeeIeHUE OTHON U3
BAKHECHILIMX AHATUTHYCCKUX XAPAKTECPHUCTHUK JXHUPOB - MOJHOTO 4UHMCIA - T. €. YHUCIA
rpaMMOB HMoja, npucoeguHstonuxcsa Kk 100 rpammam xupa. UeM BrIlie HOJHOE UM C-
710, TeM 00Jice HEHACHIILICHHBIM SIBJISICTCS KUP.

b. OMblIIeHHe KHPOB B 111EJIOYHOH cpefe.

HomecTyzg, B, KORQY3 M moAcoIHeYHOr0 Macia, mpuieite 10 M 30% pac-

SNEKTPOHHOW NOANWUCH

TBORAFUIPOKCHIE, HA - C a0, KUIATHTE PEaKIHOHHYIO cMech 15-20 MUHYT Iie-
pHGae R TOMEMMTBE & cTEeKIIIHHON MaNoYKoil, U 100aBIsAs BOJY, YTOOLI CO-

XPAHUTE TIEPBOHAYANBHEIN 00beM. [l MPOBEpKH MOTHOTHI THAPOJIN3a HECKOIBKO

ncTenTenegH. ¢
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KaIleJIb PEAKIIMOHHON CMECH MOMECTUTE B IIPOOUPKY ¢ 2-3 MII BOJIBI U CIIETKA ITO0T-
pente. Ecau mpo0a pacTBOpSETCS MOTHOCTBIO, THAPOIN3 MOKHO CUMTATh 3aKOHUYCH-
HBIM. OXJ1auTe PEaKIMOHHYI CMECh U IIpuienTe K Her 20 MJI HACBILIEHHOrO pac-
TBOpa XJIOpHuja HATpusa. PacTBOpUMOCTE HATPUEBBIX COJEU KApOOHOBBIX KHCIIOT
(MBLIT) B XJIOPUIEC HATPUSA PE3KO YMEHBINACTCS, M MBLJIO BCILIBIBACT HA MOBEPXHOCTh.
OtdpunsrpyiiTe ero. OctaBbTe (PUIBTPAT U MOTYISHHOE MBUIO JIJIS CICAYIONIUX OITEI-
TOB.

[Ipugeoume ypasunenue peaxyuu uopoauza (weioynozo) I-oaeunoun-2-
JIUHONIeOU-3 -Cmeapouieiuyepura, Ha3oeume npooyKmol 2UOPOIU3A.

SAIIOMHUTE! Ha peakuuu mieao4HOrO THAPOIM3a OCHOBAHO OIPE/ICICHHE
BAXKHOU AHATUTHYECKOM XAPAKTECPUCTHUKU JKHUPOB - YHUCIA OMBIJICHHUS, T.€. KOJIUYE-
CTBO MTI THJIPOKCH/IA KaJIKsl, HCOOXOIUMOTO JIJIS ITOTHOU HEUTPATIU3AIUU KUCTIOT, 00-
pa30BaBIIMXCS IIpU TUApOAM3e 1 rpaMma xupa. BeicOkOe 4MCIIO OMBLICHUS CBHJIE-
TEILCTBYET O TOM, YTO B COCTAB KUpa BXOJUT OOIBINOEC KOJIMYECTBO HHU3KOMOJICKY-
JSIPHBIX KUCJIOT.

PexoMeHyemasi JHTEepaTypa U HHTEPHET - PeCYPChI:

OcHoBHas JiuTEpaTypAa:

I.Mapmankun, M. ®. (MuctutyT cepBuca, TypusMa u gusaina (puman) CKOVY s r.
[IsTuropcke). buoxumus : yued. nocooue / M.®. Mapmankun ; UacTuryT cepBuca,
typusma u auszaiHa(pmman)CKDY B r. Ilaturopcke. - Ilaruropck : [Id CKDY,
2016. - 323 c. - bubmuorp.: 322 c.

2. Tuxonos I'.I1. OcHOBEI OMOXMMUM | DIEKTPOHHEIA pecypc|: yueOHoe mocodue/ Tu-
x0HOB I'.I1., FOquna T.A.— DIeKkTpOH. TEeKCTOBEIC JaHHBIC.— M.: MOCKOBCKas roc-
yIapCTBEHHAs aKaJIeMUsI BOJHOroO Tpancnopra, 2014.— 179 c.

3. Poros, N.A. Xumus numu: M. A. Poros, JI. B. Aatunosa, H. 1. Jlynuenko- M.:
KonocC, 2013.

JlonmoJIHUTE/ILHASI JINTEPATypa:

1. buonornueckas xumusa: yaeoHoe mocooue/ 0. b. dunnunosuy |u ap.|; pexn. H. U.
Kopanesckas — M.: U] "Axagemusa", 2011.

2. Poroxxun B. B. buoxumus monoka u msca: yueouuk CII6.: ['mop, 2012
3.buonornueckas xumus |[INeKTpOHHBIM pecypc]: yueonuk/ A.Jl. TaranoBuu [u

Ip.].— DACKTPOH.TEKCTOBBIC JaHHBIC.— MuHck: Beimsiimas mkona, 2013.— 672 c.

HHTepHeT pecypcsi:

1. www.ldbncstu.

2. Foliant.ru
3. http://biblioclub.ru

. EHT NOANWUCAH
4‘ Wlndﬂw-%ﬁmwmﬁ]mumbm
S::-i- 'WW{EI@dETﬁ]I?;; ISE7TBAS00060000043E
f X0

g — "
Bnapeneu eIy xXoBd iTbHHA AJIeRCaHOpPOBHA



MUHHUCTEPCTBO HAYKHW U BBICHIEI'O ObPA30BAHW 1
POCCUNCKOU ®FJJEPALINU
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BATENBEHOE YUPEKIECHUE
BEICHIETO OOpa3zoBaHusA
«CEBEPO-KABKA3CKHWM ®EJIEPAJIBHBIN YHUBEPCUTET»
[Taruropckuit uactutyr (prman) CKOY

MeTonn4ecKue YKa3aHUA

OO0 OPraHU3aAIMH U OTPOBEIEHUIO CAMOCTOATEIBEHOM PaOOTEI
0 QUCIMIUIMHE: « bnoxXumiay s CTyIeHTOB
HanpasieHus noaroroBku 19.03.04 Texnomorus npoaykiuuu v Opranuszanus
0OMIECTBEHHOTO MATAHUA
HAIPaBJICHHOCTE (IMpOo]mik)-TexHomorna u opranu3anys peCTOPaHHOTO Jema

AOKYMEHT MNMOArnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceptwdomkatr: 2C0000043E9ABEB952205E7BAS00060000043E
Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa
[Taruropck, 202 3r.

HNencteutenad: ¢ 19.08.2022 no 19.08.2023



Conep:xanue
Beenenue

1. O0mas xapakTepucTHKa CAMOCTOATEAEHON Pa0O0TE 00yJarOmIErocs Mpyu U3 y4€HUH OUCIH-

MIMHBL «bHOXUMMA»

2. IInan-rpaduk BEIMOIHEHUSA CAMOCTOATEIBEHON PAOOTEI

3 KOHTPONIBEHEIE TOUKH M BUALI OTUETHOCTH IO HUM

4. Meroanueckue peKOMEHIAINN IT0 M3YUECHUIO TEOPETUYECKOT0 MATEprana

4.1 Bonpocs! mia codece noBanus

4.2 @opMBI OTIETHOCTH, MOPAOOK UX OPOPMIECHHA U NMPEACTABIECHUA, KPUTEPHUN OLIEHUBAHUA

5. Meroanueckue ykazanus (1o Buaam padoT, mpenyCMOTPEHHBIX pad0ouen mporpaMmMou JUC-
LUTINHEI)

6. Meromuueckue ykazaHus Mo MOATOTOBKE K HK3AMEHY

7. CIIICOK pEKOMEHIYEMOH JTUTEPATYPEI

AOKYMEHT MNMOArnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceptwdomkatr: 2C0000043E9ABBBO952205E7BAS00060000043E
Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa

HNencteutenad: ¢ 19.08.2022 no 19.08.2023



30

BBenenue

[lensamu 0CBOCHUA TUCHUIIIMHEI «bMOXUMMAY» ABIACTCA:

- o0ecreunTs y CTYOeHTOB (POPMUPOBAHME 3HAHMH AJA TIyOOKOr0 MOHMMAHMSA XUMHYECKHUX IPO-
I[ECCOB, MPOMCXOIANIMX HE TOJIBKO B JXUBBIX OPTraHU3MAX, HO U B MHIIIEBOM CBIPEE IIPU €T0 XPaH e-
HUHN 1 mepepadoTKe.

-U3yueHNEe OMOXMMUYECKUX MPOIIECCOB HA COBPEMEHHOM YPOBHE, HEOOXOAUMBIX B CUCTEME MOArO-
TOBKH CIEMUATMCTOB IJIA MUMIEBOUN MPOMBIILIEHHOCTH, MAKPOOHOMOTHUH, MUIIEBOU XUMHH, TEXHO-
JIOTUU U APYTUX IUCHUIUINH, CBA3aHHEIX C OPOM3BOACTBOM M XPAHEHUEM MPOIYKTOB MUTAHUSA, BEI-
pabaTEIBAEMEIX M3 CBHIPhA PACTUTEIBLHOTO U JKUBOTHOTO MIPOUCX 03K ICHUS

3amagaMu OCBOEHHA TUCIIUIUIMHEI « BHOXUMIAY» ABIAIOTCA:

— YCBOEHHE CTYIEHTAMH MaTe€pHand M0 XUMHYECKOMY COCTABY JKHUBBIX OPraHU3MOB, CTPYKTYpE
OMOIOTUYECKON POJIM U CBOMCTBAM OENKOB, HYKJIEMHOBBIX KUCIOT, (PEPMEHTOB, TUIMAOB, YTJIEBO-
OOB, IPYTUX COCOUHEHUN, BXOJAMIMX B COCTAB PACTUTEIBHEIX U KUBOTHBIX OPTaHU3MOB, 4 TAKIKE
0 0OMEHY ATUX COEIUHEHHUH.

— mpuoOpereHne yMEHUN N0 METOAAM OMOXMMHYECKUX UCCIET0BAHUM.

3HAHUE XUMHUUECKOTO COCTABA KOHKPETHOTO OPTaHN3Ma U €r0 OTJIEIBHBIX 9aCTEi, OMOXUMHUUECKUX
MPOLECCOB, MPOTEKAIONINX KAK B I[EJIOM OPrdHU3ME, TAK U B OTAEIbHBIX OPraHax, TKAHAX U CBIPBE
OIS MUIIEBON MPOMBINIUIEHHOCTH ITO3BOJIAT OYAYIIEMY WHIKEHEPY-TEXHOJIOTY PalMOHAIBHO WC-
MOMH30BATE MMUIMIEBOE CHIPHE, MOHATH HEOOXOAMMOCTE BEAEHUSA TEXHOJIOTMUECKOTO MPOIEcca Tak,
4TOOBI 00ECIIEYUTH BBICOKYIO MUIIEBYIO U OMOTOTHUECKYIO IIEHHOCTEh MOJYUYAE€MBIX MPOAYKTOB MU-
Tanud. JlucuunmHa « bnoXuMua» OTHOCHTCA K JUCILIMILTMHAM 0a30BOM 4aCTH.

1. O01as XapakTepHCTHKA CAMOCTOATEILHOH padoThl CTYIeHTa [IPH H3VYeHHH HC-
IUILTHHBI « bHOXUMHSD)

[lenpro caMOCTOATENBHOTO M3YUCHUA JTUTEPATYPHL MO TEMAM AUCHMILIMHEL ABIAETCA IO O-
TOBKA K cO0ECEen0BaHUIO C MPEMOAABATENIEM [T0 TEMAM TEOPETUUECKOT0 MAaTEepUana, 3a1auel camo-
CTOATEIBLHOTO U3YUCHUS TUTEPATYPEL IO TEMAM JUCHUIUIUHEL — KOHCIIEKTUPOBAHUE CTYICHTOM TEM
TUCHUTIIUHEL.

CamocrodrensHas padoTa CTYOEHTOB IIPU U3YUEHUW IUCHUILIMHEL « bnmoxummsa» npemycmar-
pPUBAET CIEAYIOIIME BUILI: CAMOCTOATENBHOE U3ydeHue mreparypsl o temam Ne 1-18 moaroroska
K JJAOOPATOPHBIM 3aHATHAM.

CamocroarensHas padbora — 370 paboTa CTyAEHTOB MO YCBOEHUIO 00A3aTEIHHON U CBOOOIHO
moay4aeMon uH(popmanmm mo camooOpaszoBanuro. lakas @Qopma o00ydueHus npuoOperaer B
HACTOAIIEE BPEMS AKTYAIBHOCTh U 3HAUMMOCTE. E€ (yHKIUEN sABmAeTCa 00ecneyeHne XOpOmero
KaueCTBA YCBOCHHWs 3HAHWM, YMEHWUH, HABEIKOB U MPO(PECCHOHATBHEIX KOMIETCHIMHN CTYAEHTAMU
Mo u3ydaemon aucnurummHe. B kadectBe (opM M METONOB BHEAYIUTOPHOM PAOOTHI CTYIEHTOB
ABIAECTCS CAMOCTOATENbHAA padora B OMOMmIOTEKE, KOHCIEKTUPOBAHUE, padoTa CO CIEIUATEHBIMU
CJIOBApPAMH U CIPABOUHHKAMHM, PACIIUPEHNE MOHATUHHO-TEPMUHOIOTHIECKOTO AMnapara.

@OopmMupyeMble KOMITeTEHIIHA JAHHLIMH BH/IAMH JIesITe/IbHOCTH:

Ko, popMynnpoBka KOMIIE- Kon, popMynupoBka HHIUKATOPA [ImanupyeMbie pe3yabTaThl 00y-
TEeHIUH qeHHS 10 JTUCIUILTHHE (MOY-
JT10), XapakTe pPH3YIOIIHe ITAITE]
(hopMHpOBaHHS KOMITETEHITHII,
HHIAKATOPOB

YK-1 Cnocoben ocymectsnats | M-lyg, Briiendger mpoOlieMHyR cHTya- | AHATH3HpYET IPOOJIEMHYIO CHTYa-
MOMCK, KPHUTHIECKUI aHaiuz | | 1M, OCYINECTBIACT €€ aHalu3 U JIMarHO- | IHI0 HA OCHOBE CHCTEMHOIO 110X 0-

CHHTC3 HI—IElJDp DH:;EEHT el %@%f Ha OCHOBC CHCTCMHOI'O ITOJIXO/14a. Ia
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HATbE CHCTeMHBIH moaxoa s | U-2yg, OcyiuecTBiasieT MOHCK, OTOOp H | YUHUTBIBAET IMMOJYIEHHYI0 HH(OpP-
pelleHHs MOCTABIEHHEIX 3a/1a4 cHCTEMATH3ALHIO HH(POPMALIMH Ui Olpe- | MALMI0 I ONpeJIe/ieHHsT anbTep-
JEeNeHHs] albTEPHATHBHBIX BAPHAHTOB CTpa- | HATHBHBLIX BApHAHTOB CTpaTerHie-
TETHIECKHX peIlIeHHH B MpOOIEMHOH CHUTY- | CKHX pelleHHH B MpoOJieMHOH CH-
alHH; TyalHu

U-3yg., OmnpegensieT U OLEHUBAET PUCKH | AHATHMIUPYVET PHCKH BO3MOXKHBIX
BO3MOXHBIX BAPHAHTOB peElIeHHH MMpodiieM- | BAPHAHTOB peELIeHH ITpodJieMHOH
HOM CHTYalUMH, BEIOHpaeT ONTHMAILHEIA | CHTYALMH, BRIOHpaeT ONTHMAJILHEIN
BAPHAHT €€ peIIeHHs. BapHAaHT €€ pelleHus.

OIIK-2 Crocoben npumensars | UW-1ppg, [IpuMensieT ocHOBHEIE MMONO¥e- | AHAIHIUPYET OCHOBHBIE IT0JIONKE-
OCHOBHLIE 32aKOHLEI H METOJLI | HHA, 3aKOHEI, METOJIEl HCCIE/IOBAHHH ecTe- | HHA, 3aKOHLL METOJEl HCCJIE]OBa-
HCCJIe]0BAHHI €CTECTBEHHELIX | CTBEHHBLIX HAVK IPH PELIEHHH 33]]ad IPO- | HHUI €CTECTBEHHEBIX HAYK IPH pelLle-
HAVK I pelleHHs 3aj]ad I[po- | (eCCHOHANBLHOM eI TeILHOCTH HUH 3a]1a4 [po(ecCHOHAILHON Jles-
(pe CCHOHAILHOH JIEATENIEHOCTH TEJIEHOCTH

UJ-20mik, MemoisayeT HaBRIKM caMocTOs- | O000IIAET HABLIKH CAMOCTOSTEb-
TEILHOH paboThl CO CHELHATLHOH JHTepa- | HOH pabOThl CO Clel[HAJILHOH JIHTe-
TYPOH [IJI1 COBEPIIEHCTBOBAHUS 3HAHWIH B | paTypoil JUIsI COBEPIIEHCTBOBAHHS
001aCTH €CTECTBEHHBIX HAVK JJIsl pelleHHs | 3HAHHMH B 00IacTH eCcTeCTBEHHBIX
3a/1a4 Mpo(eCCHOHAILHOH e TEIbHOCTH HAyK JJIsl pelleHus 3ajgaqd rmpodec-
CHOHAJILHOH JIeATEJIEHOCTH

Hezagucumo oOT Buaa CcaMOCTOATENBLHOM  pabOTEL, KPUTEPUAMH MOIOKUTEIBEHOU
CAMOCTOATEIFHON Pa0OTEI MOTYT CUMTATHCA:

4) yMEHHUE NPOBOIUTE AHAIN3;

0) ymMeHuE BEIIENNTE TIABHOE (B TOM YUCIE, YMEHUE PAHKUPOBATH ITPOOIEMEI );

B) CAMOCTOATENBHOCTE B IMOMCKE M M3YUECHUH JIMTEPATYPEI, T.€. CHOCOOHOCTE 0000mIATEH
MAaTEPHUAI HE TOJIBKO U3 JIEKIIMH, HO M U3 PA3HBIX MPOYUTAHHBIX U U3 YYE€HHBIX HCTOYHHUKOB;

I') YMEHUE UCIOIB30BATE COOCTBEHHEIE MPUMEPEI U HAOJIIO IEHN;

1) 3aMHTEPECOBAHHOCTH B MPEIMETE;

€) YMEHHE ITOKA3aTh MECTO OAHHOTO BOIPOCA B OOMIEH CTPYKTYPE Kypca, €ro CBA3b C
IPYTUMH BONPOCAMH KYJIBTYPEI PEUH;

7K) YMEHUE OPUMEHATE CBOM 3HAHUA /11 OTBETA HA BOMPOCHL.

Kpurepun oOneHuBaHusA CaMOCTOATENBHOW padOTEl CTyneHTa mpuBeneHsl B DoHue
OLICHOYHEBIX CPENCTB IO AUCHUITINHE «broxumusm».

2. Ilnan-rpapuk BbINOJTHEHHS CAMOCTOSATEIBLHOH padoThI
2.1TexHo0rM4ecKkast KAPTA CAMOCTOATE/ILHOI padoThI CTYICHTA

CpencrBa u O0BeM 4acor, B TOM 4HC]IE
Konpr pea-
TEXHOJIOTUH CPC KoHTakt- Bceero
JIN3YEMBIX
Bung negremsHOCTH OIlEHKH Has pado-
KOMIIETCH-
o CTYICHTOB Ta C Impe-
U, HHOH-
o gasare-
Karopa(oB)
JIEM
Ounas opMa 00yueHHS
3 cemecTp
-1y [Toaroroka K Otuer 7.29 0.81 8.1
II;IIE'E;{'J nadopaTOpHEIM padoTaM [THCHM €HHBIH
1 I[-I?H-I CaMocToAaTeTLHOe CobecenoBanue 65.61 7.29 72.9
HH_E;:E_;' H3VUeHUE JIUTEPATYPHI 10
ORAH
SR RO AN ACAIC
Ckptudmkar: 2C0000043E9AB8RBI52205E7BAS0006000dEkeETO 32 3 CEMECTP 72,9 3,1 31,0
390 HaﬁEWﬁﬁHiﬂm et
2 ceMecTp
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-1y [Toaroroka K Oruer 1.62 0.18 1.8
N2y nadbopaTOpPHEIM padoTaM MHCHEMEHHEBIH
I/II/II'E[- 13;:;'1 CaMoCTOATEILHOE Cobecenosanne (127.305 14.145 141.45
M-20mc, | A3YHCHHE JHTEPATYPBI 110
temaM Ne 1-18
WUroro 3a 2 cemectp | 128,925| 14,325 143,25

3. K{}HTpﬂﬂthlE TOYKH H BHALI OTYHETHOCTH 110 HHM

Onucanne WKAaJbLI OlleHHBAHUAS

B pamkax peMTHHTOBON CUCTEMEBI YCIEBAEMOCTE CTYIECHTOB IO JAHHOM AUCLMILIMHE OICHHU-
BAETCA B XOJ€ TEKYIIETO KOHTPOJIA U MMPOMEKYTOUHOU ATTECTAIIMH.
Texymuii KOHTPO.Ib
PeliTHHIOBasl OlIeHKA 3HAHUH CTYIeHTa 04HOH (popMbI 00VYEHHSA

No i/ Bun nearensHOCTH CTYIEHTOB Cpokn KomiuecTBo
BRI OJTHEHUA 0a1I0B
l. Jlaboparopnas padora 1-3 6 Henens 25
2. Jlaboparopnas padora 4-6 12 nenens 15
3. Jlaboparopnas padora 7-8 16 nenens 15
HToro 3a 3 ceMmecTp S5
HUtoro S5

MaxkcuMaTsHO BO3MOJKHEIN 04Ut 3a BECh TEKYIMIWH KOHTPOJIbL YCTAHABIMBAETCA PABHEIM 55. Teky-
€€ KOHTPOJBHOE MEPOIPUATHE CUUTACTCA CHAHHBIM, €CIHM CTYOEHT IMOIY4HJI 3a4 HETO HE MEHEE
60% OT yCTaHOBJIEHHOTO ISl 3TOTO KOHTPOJII MAKCUMAILHOTO Oamna. PENTUHrOBEIN Oani, BEICTAB-
JIAEMBIA CTYIEHTY 3a TEKYIIEE KOHTPOJIBHOE MEPOIIPUATHE, CAAHHOE CTYJIEHTOM B YCTAHOBJICHHEIE
rpapukOM KOHTPOJIBHEIX MEPOTIPUATHHN CPOKH, ONIPEAECTAECTCA CIEIYIOMMM 00pa3zoM:

YPpOBEHb BHIIIOJIHEHUS KOHTPOIBHOTO Peritunroseiit Oautr (B % OT MakCUMAaabHO-
3amaHu ro dayura 3a KOHTPOJIBHOE 3aJaHUE)

OTIIMIHBIN 100

XOopoumi 80

VY OBJIETBOPUTEIBHEIN 60

HeynoBierBOpUTENEHEIN 0

[Tpomexyrounas arrecraimsa B (popMe SK3aMeHa MPEAYCMATPUBAET MPOBEIEHUE 00A3aTENb-
HOM 5K3aMEHAMOHHOM mpouenypsl u oneHusaerca 40 damwramu n3 100. MunumaneHoe Komue-
CcTBO 0a/UIOB, HEOOXOIMMOE I OOMYCKA K dK3aMeHy, cocraBmaer 33 Oamna. [lomoxurensHeni ot-
BET CTYJEHTA HA HK3AMEHE OLIEHMBAETCA PEUTHUHTOBBIMM Oarmmamu B mauamazone ot 20 mo 40 (20 <
S.ks < 40), onenka mensbine 20 0a/UTOB CUUTAETCA HEYAOBIETBO PUTEMBHOM.
[lIxama cOOTBETCTBUSA PEUTUHTOBOTO Daiuia sK3amMeHa 1o S5-0anmpHOU CUCTEME

PelTHHIOBBLIHM 04/1J1 10 TUCHHILTHHE Ounenka no 5-0a/1JILHOH cHCTEMe
I5-4 OTaugHo
28 - 34 XOpOoI1i10
20 — 27 Y IOBIETBOPUTEILHO

HTorosas oneHka 1mo JUCIUIIIMHE, M3Y4aeMOM B OTHOM CEMECTPE, ONMPENEIAETCA M0 CYMME

AOKYMEHT NQLMMCAH
Oam10B, HAOPABIHETRCBR qim%nrmm,meqem{e CEMECTpa, U 0AIIOB, ITOJYYEHHBIX ITPU CHAYE SK3aMEHA:
HOBOT'0° 04 M0 IUCLMIUIMHE B OLIEHKY 10 5-0a/UILHOM CHCTEME

------ nl‘lnl—!’]""ﬁlll‘lnﬂnl 'l
- T

Peumuumﬂmu 6:1;1.:1 no ducuummue Ouenka no 5-oanivnoit cucmeme

eroronero 10.08.20228 91508 0. Omauuno
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72 - 87 Xopouo
53 -71 Vooeremeopumenbho
<53 HeyooenremeopumenvHo

PeHTHHIOBAas OLI€HKA 3HAHHH CTY/JAEeHTA 3204HOH (pOpMbI 00YVUeHHS He MpeIycMOTpeHa.

4. MeToanuyeckue PEKOMEHIAIHH MO H3IVUYCHHIO TEOPETHYECCKOI'O MaTepHaJIa

[Tpu pabote ¢ muTeparypHeIMM UCTOYHUKAMH BAKHO YMETh NPABUILHO YMTATH, MOHUMATh U
3aMMOMUHATE TPOYUTAHHOE. [[1 MOHUMAaHU CAOKHOTO TEKCTA BAXKHO HE TOJBKO OBITH BHUMATEIh-
HBIM IIPU YTE€HUU, UMETh 3HAHUSA U YMETh UX HPUMEHATH, HO ¥ BAAJETh ONMPENEICHHBEIMI MEBICIU-
TeIbHBIMH mpueMami. OIUH W3 HUX COCTOMT B KpaliHE BaKHOCTHM BOCHPUHHMATH HE OTACITBHBIE
CJI0BA, 4 MIPEITOKECHUS U JAKe HENbIe TPYIMBI TPEII0KECHUI, T. €. a03a115L.

[Ipu pabore ¢ mureparypol HCIOIL3VIOTCSA BEIMACKH (0043aTEILHOE YCIOBHE BBIIMHMCOK —
TOYHOE€ YKa3aHHUE MCTOYHMKA U MECTA, OTKYAA 5TO BEIMHCAHO). [lenecooOpasHo BEIMUCKH OeIaTh HA
KapTOYKax, 94TO 00JerdaeT ux XpaHeHHe W HUCIOJb30Banue. [Ipu 3amonHennn Kaprodek CIemyer
VUUTBHIBATE, UTO ABA CAMOCTOATEIBHBEIX BOIIPOCA 3aHOCHTH HA OJHY KAPTOUKY HENb3s, T.K. 9TO 3a-
TPYOHUT UX KIacCH(pUKaio U xpaneHue. Kaprouka momkHa coaepxarh 0003HAYCHHUE €€ Comep-
KAHMA, HOMEP WM M (P, YKA3BIBAIONIMN €€ MECTO B KAPTOUKE, JATY 3amoaHeHusa, Ondauorpadu-
JECKHE JAHHBIC. 3aIMMCH HA KAPTOUKE CACAYET PacIioaaraTh Ha OJHOM CTOPOHE, OHH JIOIKHBEI OBITE
JETKMMH M JOCTATOYHO MOJHBEIMHU. [[py BEIMUCEIBAHMM IIMTAT KPAMHE BAXKHO COXPAHATH adCOIFOT-
HYIO TOYHOCTE ITPH NEPEIAYN MEICIIECH aBTOPA, CTABUTH WX B KaBBIUKU. [Ipomycku B 1urare momyc-
KAr0TCA (OTMEUAIOTCA MHOTOTOUHMEM ), HO OHH HE JOKHBEI M3MEHATEL CMBICIIA BEICKA3EIBAaHUA. [[uTa-
Ta 0043aTENLHO JOMKHA OBITh CHA0KEHA YKA3aHUEM UCTOUYHUKA.

B npornecce pabOTEI HAL M3 ydaeMBIM MATEPHATIOM COCTABIIACTCS IJIAH B LEIIX OOJI€e 4ETKOTO
BBISIBJICHUM CTPYKTYPBI TEKCTA, 3aMMCH CUCTEMBI, B KOTOPOW M3JIaraeT mMarepuan JaHHBINA aBTOp,
MOATOTOBKM K BEICTYIUIEHUIO, 4 TAKKE [T HAMUCAHWA KAKOM-Tu00 padOTEI, 3aIMMCH CBOUX MBICIEH
C HOBOH CHUCTEMATH3alMEN Marepuana. B mmane MoryTt BCTpEdYaTbCa OTAEIBHBIE IU(PE U OPYrUeE
(pakKTMIECKUE CBENEHUS, KOTOPHIE XOTA M HE ABIAIOTCA COOCTBEHHO ILIAHOM, HO MOMOTAIOT B OV-
OYIIEM €r0 UCIOJIB30BAHUM (K IIPUMEPY, ITPH BEICTYILICHHH ).

[Tpu u3yuenun TeopeTuaeckoro Marepruaia Tpedyercs COCTaBICHNE KOHCIEKTA.

KoHenekT — 3T0 KpaTkas MTUChMEHHAS 3aIUCh COJIEPIKAHUA CTAThU, KHUTH, JEKI[UU, IPEaHA-
3HAYEHHEIE I MOCIEAYIONIEr0 BOCCTAHOBIEHU S HH()OPMALIMK C PA3IMIHON CTEMEHBI0 HOJTHOTHI.

KOHCIIEKT — 3TO CHMCTEMATH4YECKad, JOTMYECKH CBA3HAA 3aMHCh, 0OBLEIMHAIONIAS ILIAH, BEI-
MUCKH, TE3UCHl WIN, 0 KPAMHEN MEpE, ABA U3 3THUX TUNOB 3amucu. Mcxond w3 onpeneneHus, BEI-
MUCKUA C OTAETBHBIMU IMTyHKTAMM IIJIaHA, €CIAM B IIEJIOM OHM HE OTPAKAIOT JIOTUKHW MPOU3BEIEHUS,
€CITH MEXKAY OTIEIbHBIMU YACTIMHU 3aIMUCU HET CMBICIIOBOM CBSI3U, — 3TO HE KOHCIEKT. B kOHCHEeKT
BKJIFOUAIOTCS HE TOJBKO OCHOBHBIE MOJIOKEHUS, HO U TOBOIBI, UX 000CHOBHIBAIONINE, KOHKPETHEHIE
(paKTHI U MPUMEPEL, HO 0€3 UX MOAPOOHOTO OMHCAHUA.

KoHcnekTupoBaHue MOKET OCYIIECTBIAATECA TPEMsA CIIOCODaMM:

- UTUPOBAHUE (ITOJTHOE UM YACTUUYHOE) OCHOBHBIX IMOJIOKEHUN TEKCTA;

- mepenavya OCHOBHEIX MBICIIEN TEKCTA «CBOMMM CIIOBAMI;

- CMEILIAHHEIM BAPUAHT.

Bce BapuaHTel npennoararoT UCIIOIL30BAHUE COKPANICHUM.

[Tpu HamcanuM KOHCHEKTA PEKOMEHIYETCA CAEAYIONAA MOCIEA0BATENBHOCTE:

1. [Tpoanam3upoBaTe COOEPKAHUE KAKAOTO (PparMEHTA TEKCTA, BBLACTASI OT-

HOCHUTEIBHO CAMOCTOATEILHBIE IO CMBICITY;
2. BrimenuTs U3 Kaxaod 4aCTH OCHOBHYIO MH(OpPMAIIMIO, YOpaB M30BITOUHYIO;

3. 3amicaTh BCHO BAKHYIO JJIA MOCIEAYIOMIETO BOCCTAHOBIECHUS WH()OPMAIIHIO
NIOKYMEHT NMOANWCAH

CBOW MIISHTORAIM TRIHIVGHPHPY S, UCIIOJIB3YA COKPAILICHU.
CepTucbyggar: _2C0000043E9ABBBIS2205E7BAS00060000043E

Branendy A3 GHHTOTL SETRIDE BT KOHCIICKTOB.

- TEKCTYAJIbHBIM,

ﬂeﬁcTam_TenHeJEatqngﬁEﬁ Ao 19.08.2023
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- CBOOOIHEIN,

- TEMATUYECKUI.

TexcTyalibHBINH COCTOUT W3 OTAEIBLHBIX ABTOPCKUX nurar. HeodXxommmo TOMBEKO YMEHUE BHI-
OEIATE (Ppa3sl, HECYIIME OCHOBHYIO CMBICIIOBYIO HATPY3KY. IDTO IMIPEKPACHBIN UCTOUHUK JTOCIOBHBIX
BBEICKA3BIBAHHUM ABTOPA M IMPUBOAUMEIX UM (PAKTOB. 1EKCTyaJbHBEIN KOHCHEKT UCHONB3YETCA IJIU-
TEIILHOE BPEMH.

IlnaHoBBIH — 5TO KOHCHEKT OTIENBHBIX (DPArMEHTOB MATEPHAIA, COOTBETCTBYIONIUX HA3BA-
HHUAM ITYHKTOB IMPEIBAPHUTENBHO pa3padoTanHoro miaHa. OH y4uT moCien0BaTeIbHO U YETKO H3J1a-
ratb CBOM MBICIIHA, padoTaTe HAI KHUTOH, 0000mIas comep:xanue ee B (popMyImMpoBKax 1aHa. | a-
KOM KOHCIIEKT KPATOK, OIPOCT U ACEH MO CBOEH (POpME. ITO AEIAET €ro HE3aMEHUMEBIM IMOCO0OHEM
mpu OBICTPON MOArOTOBKE JOKIAAA, BRICT YILIEHHUA.

CBO0OHBIH KOHCHEKT — WHIUBHAYAILHOE H3JIOKEHHE TEKCTA, T.€. OTPAKAET ABTOPCKHE
MBICJIM 4EpEe3 Balle COOCTBEHHOE BuaAeHHE. I pedyercsa neraapHas mpopadoTka TeKCTa.

CBOOOOHBEIN KOHCHEKT MPEACTABIACT COOOM COUETAHME BBIMMCOK, IIUTAT, MHOTdd TE3UCOB,
JacTh €ro TEKCTa MOKeT ObITh cCHAOXKeHa MmIaHoM. JTO Hanbo1ee MOJTHOIIEHHBIN BUI KOHCIIEKTA.

TeMaTHueckHH KOHCHEKT — M3JIOKEHHE MH(OPMANIMA MO OJHOM TEME M3 HECKOIBKHUX HC-
TOYHUKOB.

CocraBneHne TEMATUYECKOTO KOHCHEKTA yIWUT paboTaTh HAO TEMOM, BCECTOPOHHE O0OIyMBI-
BasA €€, AHAIM3HUPYA Pa3IMUHBEIE TOUKU 3PEHHUA HA OOUH U TOT K€ BOIpoc. Takum oOpazom, 3TOT
KOHCITEKT oOmergaer padoTy Hag TEMOU ITPH YCIOBUM MCITOJIb30BAHNA HECKOJIBKUX UCTOUYHHKOB.

OdopMiieHHe KOHCIIEKTA

l. HaszBaHne KOHCIIEKTHPYEMOTO TTPOU3BEIEHUS (WIM €r0 9aCTH) U €0 BBIXO -
HEBEIX JAHHEIX, T.€. OuOmiorpauueckoe onmicanne 10KyMEHTA.

2. [Inan Tekcra.

3. M3n0xenne Hanbonee CyNIECTBEHHBIX ITOMOKEHUN W3y4aeMOr0 Marepuana

(TE€3UCHI) MOCIENOBATENLHO U KPATKO CBOMMM CJIOBAMH WJIM B BUIE LIATAT, BKIIIOYAS KOH-
KPETHEIE (DAKTEI U HPUMEPEL.

4. CocraBias KOHCIEKT, MOYKHO OTJENbHBIE CIIOBA U LIENBIE MPENIOKEHUS TH-
CaTb COKPAIICHHO, BEIMUCEIBATE TOJILKO KIIOUEBEIE CI0BA, IPUMEHATE YCIOBHEIE 0003HAY €-
HUSL.

5. Yro0B1 (popMa KOHCIIEKTA KaK MOKHO 00JI€€ HATJIAOHO OTpa)aia ero Comep-
JKaHWUE, pacroiaraire ad3amnbl «CTYHEeHbKaMW» MOJ00HO MYHKTAM M HOANYHKTAM IIJIaHA,
OPUMEHANTE Pa3HOOOpa3HEIE CHOCOOBI MOOYEPKUBAHUS, UCITOJIB3YUTE KAPAaHJAIIN U PYYKU
Pa3HOrO IBETA.

6. Hcnone3yiite pepepaTUBHBIN CIOCOD MU3JI0KEHUSA (HAIPUMEDP: «ABTOp CUU-
TAET...», «PACKPEIBAET...»).

7. CoOCTBEHHBIE KOMMEHTAPUHN TOJATANTE HA MOJIAX.

MTOrOBBIM MPOAYKTOM CAMOCTOSTENBHOTO U3YUEHUS JIATEPATYPHI IO KOHKPETHBIM TEMAM 5 B-
JAETCA KOHCIIEKT, CPEACTBOM OLIEHKH JAHHOTO BHIA IEATEIBHOCTH — COOECenoBaHuE, TECTUPOBA-
HHUE.

Bonpocsl /L1sl co0ece10BaAHHSA

Tema 1. bHoXuMHS — OCHOBA HAYKH 0 MHTAHHH. XHMHUS, POJIb H 00MeH BellleCTB B OpraHu3sme.
CTpoeHne K/IeTKH.

1. Kakue XnomMBeKIgCO@HITH HIS COCTABIIAIOT JKUBYIO CUCTEMY?
SNEKTPOHHOW NOANVCHIO
%‘EpTHd}HHaT %&ﬂﬂ&g%%gﬁ EQQM@KI{BDTHLE

Brageneu KanopOaHaMEHIE MAKPO#M MUKPOIJIEMEHTOB B OPrdHA3ME 4EJIOBEKA?
1. Kakopa morpedis1eMOCTE 4EI0BEKA B MUHEPAIBHEIX BEIIECTB U IMMIIEBEIE HCTOUHUKH
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5. K kakuMm maroJorMuecKuM COCTOSHUSAM IPUBOAUT HAPYIIEHHE OOMEHAa MHMHEpAIBHBIX
BEMIECTB B OPraHu3Me 4eJI0BeKa (mpumep)?

6. [Touemy OMOXUMIIO HA3BIBAIOT OCHOBOM HAYKH O MMUTAHUU!

7.

Tema 2. ypﬂEI—II—I OpraHdsalliil KHBbLIX OpIraHH3MOB H HX XHMHYeCKHH COCTaB.

AaﬂTucuﬂEpmﬂmHE BellleCTRA.
XUMHYECKUH COCTAB JKUBBIX OPraHu3MOB?

OxapakTupu3ynTe a30THOCOAEPKANINE BEMIECTBA.
Oxapakrepu3yiure CBOUCTBA OENIKa: pACTBOPHUMOCTE.

Dinonornueckue ) yHKINN KUBBIX OPraHU3MOB.

= LI o =

Tema 3. CTpykTypa 0eikoBbIX Te/l. DH3HKO-XHMHUYeCKHe CBOMCTRA OeikoB. Kitacenpuxanus
ﬁE.]IRIJE.

Knaccuukanusa 0enkoB mo Gpopme.

Knaccuukaipist OenkoB mo COCTaBy.

Tuner cBa3en B OEIKOBON MOJIEKYIIE.

Kakas cBa3p obecreunBaeT (popMUPOBAHNUE MEPBUYHON CTPYKTYPHI MOJIEKYJIBI Oenka?

Yro nmoHuMAarT mon BTOPUYHOM, TPETUUYHOW W YETBEPTUYHOU CTPYKTYPOU MOJIEKYIIBI
Oenka?

7. BricaimBanue, OCakaeHUE U JeHATYparus’

Sy h W o =

Tema 4. IlpocTslie H c/10:KHBIE 0eJIKH
1. Kakogra crpykrypa PHK u JIHK.
Yro Takoe mporennsl? [lepeuncmits 5 mpoTEnHOB.

2.
3. OcnoBusie pynknnn PHK n JIHK.
4 [Toscoure coctaB u OCHOBHBIE (PyHKIMM (POCHOpOpOTEUaOB, TIIOKOOPOTEUAOB U

JMITONTPO IEUIOB.
5. Yro cobou mpencrasator xpomonporeuast? Ux knaccupuxanms.
6. Kakue XxpoMOTIpPOTEUIBI BCTPEUAIOTCA B OPTAHM3ME 4ET0BEKA? Y KAKUTE MX (P yHKIINH.
Tema 5. ®@epmenrsl. Omnpegenenune, o0mIHe CBOHCTBA, MeXaHH3M nelcTBHS.

KJIHEEH(I)HRE[[HH (pepMmenTOB. KaTaninTHyecKkHe CBOMCTBA (pepMeHTOB.
Homenknarypa, knaccupukanus (pepMeHToB.

KojepMeHTHI U TPOCTETUYECKUE TPYIIITEL.

AKTUBHBIN IIEHTP.

Kogakrops! (pepMeHTOB.

MonekynsapHbsie MEXaHU3MEBL JEUCTBUS (DEPMEHTOB.

R SN R S R

Tema 6. MeTobI BoljIe/IeHUS H OUHCTKH (pepMeHTOR. O0Hapy:xeHHe (pepMEeHTOB H HX
AKTHBHOCTb.

Yo nerno B 0CHOBY METO0B BEIAEICHUE U OUHCTKY (pEPMEHTOB.

Mexanu3mel g€CTBUA (PEPMEHTOB.

YT0 Takoe aKTUBATOPBEI 1 THTUOUTOPHI !

['unponaszer: mencuH, XUMOTPUIICHH, KapOokcunasa, nupodocgarasa.

HMuxenepHas SH3UMOIOTHA.

[Ipumenenne pEepMEHTOB U MX UHTHOUTOPOB.

Tema 7. Oﬁmmﬁmﬂweprﬂnma. JbIXaTeIbHAA LENb

Eepmondd TGO R BERPPEO RIS HB R B eIPIe e raY
Franeneu Ty SE BT 0 U8B 10CTH OMOYHEPreTHKH.

3. Ot gero 3aBUCHAT MOTPEOHOCTE YETOBEKA B SHEPTUA !
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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4. HazoBuTe OCHOBHBIE METOABI U3yUE€HMUA 00OMEHA BENIECTB. B ueM CynipHOCTE METOIA
ra3oBoro aHaaxusa’

B dueM CynHOCTE COBPEMEHHOM TEOPHUHA OMOOKHUCIEHUA !

6. Kak sausger Boma Ha Omookuciaenue?

Lh

Tema 8. Peryiasinus oOMeHa BeniecTB. ' opMOHBL.

['opmonsr runousa n agenorunopusa.

['opmonel runoTaTAMycan

["'opMOHEI mapanMTOBUAHEIX KEIE3.

[N'opomuer cpegneit mom runoduza u Henporunodusa.

["'opMOHEI TOAKETYINCTOM K EJIE3BI U MOJIOBBIX JKEIE3.

["'opMOHBEI MO3rOBOTO €105 HOANOYEYHUKOB U TOPMOHBI KOPBI HAJl HOUE€YHHUKOB.

v B ) b

Tema 9. O0MmeH 0esikoB. IlepBbIii ¥ BTOpOI YTall 00MeHA 0eJIKOB.

Yem ompenenseTcs NOITHOIIEHHOCTE OEIKOB?

Hanmumwure popmyny HE3AMEHUMBIX AMHHOKHUCIIOT.

Yro Takoe a30TUCTEI Dananc u ero 3Ha4yeHue?

[Ton meiictBueM kakux (PEPMEHTOB PACHICIUIAIOTCA OEIKU B JKETyIOTHO-KUIIIEUHOM TPAKTE?
Kakum mpeBpamnieHuaM DOABEPraroTCsA BCOCABIIUECA AMUHOKHUCIOTHI?

Oxapakrtepu3yuTe CTaauu CHHTEe3a Oenka.

R Y B A

Tema 10. Tpernii 5Tanm odMeHa 0eikoB. O0OMeH CJI0KHBIX 0€JIKOB.

M3 kakux AramoB CKaaaesiBaeTrca oomen demos?

HazoBuTe kOHEUHBIE TPOAYKTEI 0OMEHA OENKOB.

[Tyt 00e3BpexBaHNSA AMMHAKA U IPYTUX AMUHOB B OPraHU3ME

Ha3zoBuTe npuanHEI rHUEHNE O€NIKa B KMIIIEYHUKE W MEPHI €r0 MPEAYIPEKIECHHUA.
Kak npoucxoagur o0e3BpexknBanue penona?

Kakue (pakTopsl BIUAOT HA 00OMEH OEIKOB.

Kakue BUTAMIHBI IPUHUMAIOT YI4ACTUE B 0OMEHE OEIKOB M B KAKMX MPOIeccax?

~1 O h B L o =

Tema 11. JIunuasl (XUMHAS 1 MeTa00JIH3M).

Yt0 Takoe mUImabe?

Knaccuukanms mumiaos.

[TpuBenuTe mpuMepr! HACHIIIEHHBIX U HEHACHINIIEHHBIX KUPHBIX KUCIOT.

Hamimwure obuiyro opmyny TpUrimmneprHa.

YeM BBIZBIBAETCA MOPUA KUPOB U KAK €€ IPEAYITPEAUTH?

B gueM CymHOCTE NEPBOro srana 0OMeHa TUIHI0B

CTpyKTypa, ICTOYHUKH U POJIb KETUYHBEIX KMCIOT B OPTAHU3ME.

Kak BIUsEeT CTENeHb HACBIMIEHHOCTH HPHBIX KACIOT Ha KOHCUCTEHIMIO TIMIEPUIOB?

oo ~1 O Lh B I

Tema 12. O0OMeH JTHITHI0B

B ueMm CyniHOCTE NEPBOrO 3Tana 0OMEHa TUIMHI0B

Ctpoenue u coiictea ocharuaos.

CtpoeHue u CBOMCTBA CTEPUIOB.

buonornueckas poib TUMUI0B.

5. B gueM CymiHOCTE BTOPOTO 3Tand 0OMEHa JIMITHI0B

6. Hamummre cxe caﬂge MEHHOHN TEOPUN OKUCIEHUS JKUPHBIX KUCIOT B OPraHU3ME.

7. Kama%ﬁﬂﬁﬁgm € BEILIECTB

Ceptwdomkatr: 2C0000043E9ABEB952205E7BAS00060000043E
Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa

2\

Tema 13. YriieBoJbl (XHMHSI H MeTA0O0ITH3M)
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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Knaccuukanmsa yrieBoa0B.

KakoBEI ()yHKIIUM YTIIEBOAOB B OpraHusme’?

KakoBbl () yHKIIMN TIIUKOTEHA?

[TpuBemuTe mpuMepEs! TPHO3, TETPO3, MEHTO3 U FEKCO3, YACTO BCTPEYAIONINXCA B OPraHU3Me.
B cocraB kakux au- U nmoJmcaxapuaoB Bxoaur rimoko3a? [lokaxure ux crpoeHue.
Ha3zoBuTe mumieBsIe HCTOYHUKY YTJIEBOIOB

Tema 14.buosiornyeckad poJib. O0OMeH yIiiepoIoB

R CUN S

KakoBEI SHEPreTUUECKNE MOKA3ATENN a3POOHOTO U aHAYPOOHOTO OKUCIEHUE TIIFOKO3HI?
KakoB0O OMOIOTMYECKOE 3HAYEHUE TTIEHTO3HOTO 1MKaa? Hamimmre cxemy 5TOro mporecca.
Kakue ropMOHBI YUACTBYIOT B 0OMEHE yTJIEBOAOB M B UEM CYIIBbHOCTE UX OEHCTBUA?!
KakoBO 3HaU€HHE CTPYKTYPHI MUTAHUSA B NOAEPKAHUUHOPMAITEHOTO00OMEHA YTIIEBOI0B?

B uem nposABngeTCsa HApyIEHUS 0OMeHa yTIIeBOA0B?

Tema 15.B3anMocBsI3b 00MeHA VIVIEBOAORB, 0e/IKOB H JIHIHAOB.Peryisius oOMeHa BellecTB.
Enuxnmnﬂ H MATAHHeE.

= L I -

Q0 ~1 O Lh

JCCeHIMAILHEBIE BEIIeCTBa.

Pomr OekOB B MUTAHUH.

Pobp MUIIUOOB B MUTAHUMH.

Bo3MoskHBIE IPEBPANIIEHUS TUMUIO0B U3 VIJIEBOAOB U OOPATHRIE MPOTIECCHI, TEPEXOT OT
TANUI0B K O€JIKaM, CBA3YIOMIEE 3BEHO 00OMEHA.

PoJb yrI€BOIOB B MUTAHUM.

PoJib MUHEpATBEHBIX BENMIECTB B MUTAHUH.

Pose MOJTOKO B MU TAHHH.

O HOpMAaxX B TUTAHUM.

Tema 16. ZKupopacTBoOpHMbI¢ BHTAMHHbI

1.

2.
3.
4.
S.
6.

YT0 Tak0o€ BUTAMUHEI U KAK OHU KIACCU(DUIIUPYIOTCA ?

KakoBa Omomornueckas pons urparot BuramMuasl A, D u E?

Hazosure ucrounuku suramMuaoB K, Fu

B ueM nposABiIAeTCA BUTAMUHHAA HEAOCTATOUHOCTh M KAKWE U3BECTHBI €€ BUIBI!
KakoBa moTpeOHOCTE B BUTAMWHAX U OT YE€TO OHA 3aBUCUT?

KakoBa ponp OTEUECTBEHHBIX YUEHBIX B UCCIEN0BAHUNA BUTAMHUHOB?

Tema 17. BonopacTBopuMbI¢ BHTAMHHBI.

l.

3.

buonornueckas poib, ICTOYHUKHN U MMOTPEOHOCTE BUTAaMUHOB By, Ba, B3 11 Bs

Yrto Takoe BOIOPACTBOPUMEIE BUTAMUHBI ]

Hazosure ucrounuku suramMmuHoB H, B, u C

KakoBa yCTOMYMBOCTE BUTAMHHOB B ITPOIIECCE XPAHEHUS M TEXHOJOTHMYECKOM 00padOTKM
OPOTYyKTOB?

B cocraB kaknx (pepMEHTOB BXOIAT THAMHH, pu0O0(IaBUH, MUPUOOKCAIb, HUKOTHHAMU],
NAHTOTEHOBAA KUCIOTOH, YOUXUHOH?

YkaxuTe XxapakTepHBIE OpU3HAKK Henqocrarogynocru BurtamuHa By, A, K, C, D, E, PP, B»?

Tema 18. O mo1HOEHHOCTH NMUTAHUA W HOPMAX BUTAMHHOB

L.
2.
CEpTg:pHﬁ

Bnageney:

4.

Yem Dﬁ’BmEﬁngEH&QHﬂCTB geI0BEKa B MM TAHUH
Uro TarKT®IHANT ast muera

EG%JEPEME'- ABBEBE% ASG&GE 00004 3E
HBIM ITMTAHHUCM
eb3yXoBa [aTeAHA BHa

Kakwue BemiecTBa OTHOCATCS K HU3HEHHO-BAKHEIM 71 HOPMATBEHON (PU3UOIOTHIECKOM

Hencte HTE%EHL‘?{':T1%%E.%9$FF[IID EF[]%Q%EK&Q
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5. Kakne ameMeHTsI ABISIOTCS HEOOXO0 IMMBIMHA KOMITOHEHTAMHA MHIIA M KAKOBO UX
OHoI0ueckoe 3HaueHue?
6. OT gero 3aBUCAT HOPMBI MOTPEOIEHNS TUIIEBBIX BEMIECTB.

4.2 ®opMbI OTYETHOCTH, MOPSIIOK UX 0(pOpMJIeHUS U MPeACTABIeHHS], KpUTEPHH Ol[e HUBAHNS

Texymias arrecraius CTYIEHTOB OPOBOIUTCSA MPEMOOABATEIIMI, BEAYIIUMHI 1a00pAaTOPHEIE
pabOTEI MO AUCHUIUIMHE, B CIEAYIOMIMX (POpMAax: OTUET (MUChMEHHEIH ), COOECeqOBaAHHUE.
Jlomyck k maboparopHeiM padoTaMm MPOUCXOIUT MPHU HAIUUYUM Y CTYIEHTOB MEYATHOTO

BAPUAHTA OTUETA. 3amUTa OTUETA HNPOXOIUT B (hOpME DOKJIANa CTYAEHTA MO BEITOJIHEHHON padore
1 OTBETOB HA BOIPOCHI HPEIOIaBATEN .
MaxkcuManpHOE KOMMUYECTBO 0ANIOB CTYAEHT MOMYYAET, ECIU O(POPMIEHHUE OTUETA

COOTBETCBYET YCTAHOBJIEHHBIM TPEOOBAHUAM, 4 OTYET MOTHOCTHIO PACKPBIBAET CYTh PAOOTHI.

OcHOBaHUEM I CHWKEHHUEM OIIEHKH SABJISIOT CA:
- HAPYIIEHUE TPABIII 0(POPMIEHUS OTUETA MO BEITOJIHEHOM padoTe;
- HECITOCOOHOCTE CAMOCTOATENRHO XMMUUECKH OMUCATEH X0 PEAKIINH;
- HEKOPEKTHAS OLIEHKA PE3yJILTATOB PadoT.
OTuer MOKET OBITH OTIPABIEH HA JOPAOOTKY B CAEAYIOMINX CIYUAAX:
- HEBEPHOE HAMMCAHNE XUMHUYECKUX YPABHEHHH;
- HEMOJTHOCTHIO BBIMTOJHEHHEIE 3a0aHMA;

- OTCYTCTBHE BBIBOJIOB IT0 PE3yJIbTATaM padoT.
Kputepun oneHuBaHus OT4eTra mo JIA0DOpAaTOPHEIM padOTaM, KOHCIEKTA HMPUBEIEHEI B

Ddonpae O1EHOYHBIX CPEACTB MO TuCIMIUIMHE «broxumitm.
[Tponenypa npoBeneHus OLEHOYHOTO MEPONPUATHUA BKIOUAET B ¢€01 BOMPOCH a1 cobece-

OOBAHMA, KOTOPEIE ITO3BOIAIOT OLIEHUTE OTBETEI CTYAEHTOB IO TemaM |-16 mucnurminer «buoxu-
vus». Ilpegnaraemeie cTyaeHTy BOIPOCH Iy COOECEIOBAHUS MO3BOJIIOT MPOBEPUTH CIEIYIONINE

komrereHun: YK-1, OITK-2.

Jlng moaroTOBKM K JAHHOMY OIIEHOYHOMY MEPONPHATHIO HEOOXOIMMO 5 MUHYT, B TEUEHUE

TAHHOTO BPEMEHU OyaeT MPOBOIUTELCA Oecena Co CTYIEHTOM B JUAIOTOBOM PEKHME.
ITpn moATOTOBKE K OTBETY CTYAEHTY IIPENOCTABIAETCA MPABO MMOJIB30BAHUA HOPMATHBHEIMA

JOKYMEHTAMHU U CITPABOYHEIMU TAOTHIIAMI.
Kpurepuu olleHHBAHHUSA

Oyenka «omiuyHOo» BBICTABIIETCA CTYAEHTY, €CIIM 3HAET HA BBICOKOM YPOBHE HEOOXOIU-
Myto HH(pOpMAaIHIo U TayOoKo paszdupaercsa B M3ydeHHOM marepuaie; CBOOOIHO yMEET TPOBOIUTH
MCCIEIOBAHUS MO 3aJaHHON METOAMKE M aHATM3UPOBATE PE3YIALTATHl SKCIEPUMEHTOB; Y MEET H3-
MEPATH U COCTABJLATH ONMMCAHWUE ITPOBOIMMEIX JKCIIEPUMEHTOB, MOArOTABIMBATE NAHHEBIE LA CO-
craBineHusa 0030pOB, OTUETOB W HAYYHHIX IMyOmmkaiui, Biageer Ha BBICOKOM ypPOBHE CHOCOOHO-
CTBIO K CAMOOpPTaHu3auu 1 camoo0paszoBanusd, Brageer crmocoOOHOCTEIO M3y4aTh U AHATM3UPOBATH
HAYYHO-TEXHUUECKYI0 MH(POPMAIINIO, OTEUECTBEHHBIN U 3apYyOEKHBIN OIBIT IO MPOU3BOACTBY MPO-
OYKTOB OUTAHUAL.

Oyernka «xopouwio» BEICTABIAETCS CTYOEHTY, €CIU JEMOHCTPUPYET 3HAHUS OCHOBHOM Mare-
pHaJI B 1OCTATOYHOM Mepe; YMmeer camoo0pa30oBeIBaThECA; [IpaBUIEHO NPOBOIUT UCCIETOBAHUSA 110
3a7aHHON MeToauke; Ha mocTarouHo XOpomeM ypOBHE BI4AEET HABBIKAMH IPOBENEHUSA UCCIENO0-
BAHUA IO 3aJaHHOH MeToauKe; Ha xopomem ypoBHE BIaA€eT HABBIKAMH W3MEPEHUA U COCTABIIE-
HUS, OTTUCAHUS MTPOBOIUMEBIX YKCIIEPUMEHTOB.

Oyenxa «y0081emeopumeibHoy» BBICTABIIETCA CTYAEHTY, €CIM 3HAET OCHOBHOM MATEpHa,
HO JDOMYyCKAaeT omvadeHt nbao JECKUE 3HAHUS UCCIAETOBAHUS O 3aJaHHOM Meroauke; CrpaBmns-
ercs ¢ gpﬂ;&%%ﬁ%ﬁiﬁéﬁ%ﬁ%%&&% AAnaHHOW MeToauKe; CIpaBisieTCs C PEIICHHEeM MMPAKTHIe-
GHEEXn3A 149 dI3MEPRHHSE MeCACFABACHNA ONMMMCAHUA MPOBOIMMEIX SKCIEPUMEHTOB Biianeer HaBwIKa-
MU U3MEPEHUS 1 COCTABJICHUA OMMUCAHUA MPOBOIHUMEIX SKCIEPUMEHTOB.

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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Oyenka «Heyodog1emsopumenbHo» BEICTABIIAETCA CTYAEHTY, €CIU 3HAET HEAOCTATOYHO, J0-
nyckaer rpyoOsie ommOku; He ymeer camooOpa3zoBreBarscsa; Mmeer TOIBKO HEKOTOpBIE MOBEPX-
HOCTHBIE MMOHATHS UCCAEAO0BAHUA MO 3aJaHHON MeTOauKe MUHMMANBHO COPaBIAeTCs C MPOBEAEHU-
€M MCCIETOBAHUSA MO 3a0aHHOU MeTonuke; He Bmageer cmocoOHOCTEIO K camoo0OpazoBanuto; Mu-
HUMAJIBHO CIPABIIIETCA C PEMIEHUEM HPAKTUYECKUX 3a0a4 U3MEPEHHUS M COCTABJICHUS OMUCAHUA
MPOBOINMEIX SKCHEPUMEHTOB; MUHNMATBEHO BIaEET HABBIKAMHM M3MEPEHUA U COCTABIICHUA OITHU-
CaHMS MPOBOINMBIX SKCIIEPUMEHTOB.

OyeHnka «3a4meHo» BBICTABIIETCA CTYIEHTY, €CIA IPU COOECenOBAHMM CTYIEHT PACKPEIBAET
BOITPOCHI 10 TEMAM U CIIUIUINHEI, HE JONYCKAET TPyObIX OIMOOK ITPH HU3I0KEHUH MATEPUAIA; XOPO-
10 OPUEHTUPYETCA: B TEPMUHAX.

OyeHka «He 3aumeHOo» BBICTABIAETCA CTYIEHTY, €CIIM IMPHU COOECETOBAHUU CTYOEHT MOIMYCKAET
rpyOBie OMUOKU TPU U3JI0KEHUMN MATEPHAIIA.

MakcuMabHO BO3MOKHBIN Ol 3a BECh TEKYNIUM KOHTPOJIbL YCTAHABIMBAETCA PaBHBIM SS5.
Texymiee KOHTPOIBHOE MEPOIIPUATHE CUUTACTCA CAAHHBIM, €CIM CTYICHT MOJYYHII 34 HETO HE MEHEE
60% 0T yCTaHOBIEHHOTO I 3TOr0 KOHTPOJIA MAKCUMANBHOrO Oanna. PeMTuHroBeid 0asmi, BEICTABIIA-
€MBIM CTYAEHTY 3a TEKYIIEE€ KOHTPOIBHOE MEPONPUATHE, CIAHHOE CTYJIEHTOM B YCTAHOBJIEHHEBIE TPa-
(PMKOM KOHTPOJIBHBIX MEPOTPUATHI CPOKH, OIMPEAEIAETC CACAYIOIMM 00pa3om:

YPpOBEHB BEITOJIHEHUA KOHTPOJIBHOTO 3ana- | PeutunroBemt Oamn (B % OT MAaKCHUMAJIBHOTO
HUA Oa/uta 3a KOHTPOJBEHOE 33JaHUE)
OT/IMuHEIN 100
Xopommi 80
Y 1OBIETBOPUTEITEHEIIA 60
HeynoBneTBopUTENBHEIN 0

5. Meroanueckue ykasaHud (10 BHIAaM padoT, nmpeaycMOTpeHHbIX padoyeHd nporpam-
MOM THCIHILTHHBLI (MOIVJIS)
5.1. Bua caMocTosATe/IbHOH padoThI: MOATOTOBKA K JJA0OPATOPHEIM 3aHATHSM.

[TonroToBka Kk 1a0OPATOPHEIM 3aHATHUAM ABJIAETCA OOHOM M3 BAKHEHIIUX (POPM CaMOCTOS-
TEILHOU pa0OTHI CTYAEHTOB. l{enpio mabopaTOpHEIX 3aHATHH ABIAETCA 3aKPEILUIEHUE 3HAHUMN, IMO-
JIYYEHHBIX HA JIEKHMOHHBIX 3aHATUAX W B XOJ€ CAMOCTOATENBRHOM paldOTEI, a4 TaKKe BBIPAOOTKA
HABBIKOB MPOBEICHUA AHATOMHUH MUIIEBOTO CHIPES U MUIIEBBIX MPOIYKTOB.

[ToaroToBky k madOpPaTOPHBEIM 3aHATUAM CIEAYET HAYMHATH C MOBTOPEHUS MaTEpHaa JIEK-
MM MO0 COOTBETCTBYIOIIEW TEME, d MOTOM IMEPEXOIUTh K M3YUEHHIO MArepuaga yueOHHKA, PYKO-
BOACTBYACE ILUIAHOM JIA0OPATOPHOTO 3aHATHUA, JAHHOTO B METOAMYECKUX YKA3aHUAX K jJadoparop-
HBIM 3aHATHAM. [T0o 3aBepmeHnn u3yueHus peKoOMEHIOBAHHON JMTEPATYPEL, CTYIAEHTEI MOTYT MPO-
BEPUTH CBOW 3HAHUA C MOMOMIBI0 BOMPOCOB MJIsI CAMOKOHTPOIS, COAEPKANIMXCSI B KOHIIE IJIaHA
KaQKJI0TO 3aHATHA MO0 COOTBETCTBYIOMIEH TEME.

[TonroToBKa K 1a0OPATOPHEIM 3AHATHUAM CHOCOOCTBYET 3aKPEMJIEHHUIO M YTUIYOJIEHHUIO ITO-
HUMAHU U3Y4€HHOI 0 MaTepuana, a TAKKEe NPHOOPETEHHIO0 HABBIKOB T'MCTOXMMHUECKOTO U MHUKPO-
XUMHUYIECKOT O aHATN34.

Jlonyck k maboparopHeIM padoTam MPOUCXOOUT MPU HATUYHUHN Y CTYJIEHTOB MEYATHOTO Ba-
pUaHTa OTUeTa. 3ammTa OT4EeTa MPOXOAUT B (pOpME MOKIIAma CTYIEHTA IO BBIMOJIHEHHON padoTe u
OTBETOB HA BONPOCHI PEMOAABATEIIA.

Arrecranuro  0akamaBp MOMydaeT, €Cau O(POPMIECHHE OTUETA COOTBETCBYET YCTAHOBJIEHHEIM
TpeOOBAHUAM, 4 OTUET MOJHOCTHIO PACKPBIBAET CYTh PAOOTHI.

OCHOBAHNGM GBI SR RO OTIEHKH ABIIAIOT CAL:
CeptvchnkaTH PYNICHERS HIPEBINSE CYOPNOTCHIEE 0TUETA IO BEIMOIHEHOU padoTe;
snanenel_ o ST 66O A CAME IO TenpHO XMMMYECKH OMUCATD XO I PeaKIvH;

- HEKGPEI{THHH OIICHKA pEﬂ}’J’[ETﬂTGB pﬂﬁﬂT.
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OTuer MOKET OBITH OTIPABIIEH HA JOPAOOTKY B CAEAYIONMX CIIyUaAX:
- HEBEPHOE HAMMCAHNE XUMHUYECKUX YPABHECHHH;
- HEMOJHOCTHIO BBIMTOJHEHHEIE 3a0aHMA;
- OTCYTCTBHE BEIBOJOB II0 pPE3yIbTaTaM pador.
HUToroBelii NpoIyKT caMOCTOATE/ILHOM padoThI: OTUET IO 1a00PATOPHEIM padoTaM.
CpeacTBa H TeXHOJIOTHH OIEHKH: OTYET (MMCBEMEHHBIN ).

Kpurepnn oneHkn padoTsl CTYAeHTA:
OEfEHHﬂ «CONMIUYHO» BBICTABJIACTCA CTYACHTY, CCIIH 3HACT HAa BBICOKOM YPOBHEC HEGGKCI,I[H-

My10 HH(pOpMaLNIo U royO0oKo paszdupaercsa B m3yueHHOM marepuaie; CBOOOIHO yMEeT IIPOBOIUTE
UCCIENOBAHUS MO 3aJaHHON METOMMKE M aHATM3UPOBATE PE3YABTATHl AKCIIEPUMEHTOB; Y MEET U3-
MEPATH U COCTABJIATH OMUCAHWUE ITPOBOIMMEIX JKCIIEPUMEHTOB, MOATOTABIMBATH JAHHBIE LA CO-
craBineHusa 0030pOB, OTUETOB W HAYYHHIX MyOmmkaiui; Biameer Ha BBICOKOM ypPOBHE CIIOCOOHO-
CTBIO K CAMOOPTAHN3AIMH U caMo00pazoBanus; Brageer cnmocoOHOCTEIO M3YYaTh M AHATM3UPOBATH
HAYYHO-TEXHUYECKYI0 MH()OPMAINIO, OTEUYECTBEHHEBIN U 3aPYOEKHBIN ONBIT MO MPOU3BOACTBY OPO-
OYKTOB MUTAHUAL.

Oyernka «xopouio» BBICTABIAETCA CTYAEHTY, €CIA OEMOHCTPUPYET 3HAHUA OCHOBHOM Mare-
pUaJI B 1OCTATOYHOM MeEpe; Y MeeT camo0o0pa30BeIBaThCA; [IpaBmiibHO MPOBOAUT UCCIETOBAHUA 110
3agaHHoN Meronuke; Ha moctaTouHO XOpOmeEM YpOBHE BIAJEET HABEIKAMU HNPOBEIEHMA UCCIIENO-
BAHUA IT0 3a0aHHON Meroauke; Ha xopomem ypoBHE BIAIEET HABBIKAMHA W3MEPEHHUA M COCTABIIE-
HH:A, OMMMCAHUA TPOBOIUMBIX SKCHEPUMEHTOB.

Oyenka «y0o&1emgopume/ibHOo» BEICTABILIETCA CTYAECHTY, €CIHM 3HAET OCHOBHOU MATEpHal,
HO AOIyCKaeT omuOku; leopeTnueckne 3HaHU UCCIEI0BAHUA MO 3a0aHHON meroauke; Capapis-
€TCA ¢ MPOBEAECHUEM HMCCIEIOBAHUSA IO 3a1aHHON MeToauke; CIpaBasaeTcs ¢ peueHneM NpakTruye-
CKHMX 3a1a4 U3MEPEHUA M COCTABJIEHUS ONMMCAHUA MPOBOIMMEBIX SKCHEPUMEHTOB Bianeer HaBhIKa-
MU U3MEPEHUA U COCTABJIEHUA ONMUCAHUA MPOBOIUMBIX JKCIIEPUMEHTOB.

Oyenka «HEyOd08TemEopumenbHo» BBICTABILIETCA CTYAEHTY, €CIN 3HAET HEAOCTATOYHO, I0-
nyckaer rpyosie ommOku; He ymeer camooOpa3oBeBarecsa; MMeEeT TOMBKO HEKOTOPBIE MOBEPX-
HOCTHBIE MMOHATHS UCCAETOBAHNA IO 3aJaHHOM MeTOquKe MUHNMANBHO COPaBIAeTCs C MPOBEACHU-
€M HCCIETOBAHUS MO 3a0aHHON MeTonuke; He Bmameer cnmocoOHOCTEIO K camoo0OpazoBanuto; Mu-
HUMAJIBHO CHOPABIAETCA C PENICHUEM OPAKTUYECKUX 3a71ad U3MEPEHUA UM COCTABICHUSA OMUCAHUS
MPOBOJIMMEIX 3KCHEPUMEHTOB; MUHMMAIBEHO BJIa€ET HABBIKAMHM M3MEPEHUA U COCTABJICHUA OITHU-
CaHMS MPOBOINMBIX SKCIIEPUMEHTOB.

OyeHka «3aumeHo» BBICTABIETCA CTYIEHTY, €CIIM IPH COOECENOBAHMM CTYIEHT PACKPHIBAET
BOITPOCHI 10 TEMAM JUCIIUIUINHEI, HE OOITYCKAET TPYORIX OmMOOK IPU U3I0KEHUHN MATEPHAIA; XOPO-
10 OPUEHTHUPYETCA: B TEPMUHAX.

OyeHka «He 3aumeHOo» BEICTABIACTCA CTYIEHTY, €CIIM IMPH COOECETOBAHUU CTYOEHT MOMYCKAET
rpyOBie OMTUOKU TTPH U3JI0KEHUN MATEPHAIIA.

6. MeToanyeckre YkasaHH 110 MOJAT0TOBKE K YK3aAMeHY

Ougnas popma 00ydeHHUs - SK3aMEH B 3-OM CEMECTPE

3aognas (popma 0OyueHUsA- SK3aMEH BO 2-OM CEMECTpE
Bonpocs! g npoBEPKU YPOBHS 00 YIEHHOCTH
3HATH 1. PosIb OTE€4ECTBEHHBIX YUEHBIX B PA3BUTHH OMOXUMHUH
2. XMMHUYECKHI COCTAB KUBBIX CHCTEM
3. OU3UKO-XUMHUYIECKHE CBOMCTBA OENKOB
onEkTHo RS RBEAAGHEEIE BETITECTBA H HX POJT
CepTudukar: EEGGGGGdSE%E@WW@ 1 X q)}’HKT-H’ﬂ'I
orenenen: Heeeos T B ANMOCB A3 b OOMEHA BEIIIECTB B OPTraHH3Me
CII p

7. 3-11 aTan oOMeHa 0elIKoB
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8.Teopusa OMOOKNCIIEHNS BENIECTB B OPraH3Me
9 JIpIxaremsHas el | €€ 3HAYCHHE
10.OpHUTHHOBBIIN [IUKIT

11. buocunTes KMUpPOB B Opranmusme

12. YenoBus u mytu pacnana yriaeBOIoB

13. Oxucnenne rmnepuna; uukin Kpedca

14. Obmen yrneBomoB

15. Poses meHTO3HOTO ITUKIIA

16. Poss TOPMOHOB TTOIKETYTOUHOHN JKEIE3BI
17 UCcTOUYHMKH BUTAMHMHOB

18 I"'opmoHEBI CTEPOMIHON TPUPOIBI

YwMmers 1.Crpoenne KIeTKH U €€ COCTaB

Brmaners 2. Cocras O€nkoOB 1 UX POJIb B OPTAHIU3ME
3. Knaccugukanms 0ekoB
4. Meronet 0OHapyKEHN OEIKOBBIX TEN
5. CrpoeHne npoTENHOB U UX (PYHKINH
6. Tuner vHrnOMpoBaHuA (pepmMeEHTOB
7. Meroaer 0OHapykeHus (pepmMeHToB
8. Mexanmsm nencTBus (DEPMEHTOB
9. AKTUBATOPBI M MHTHOUTOPEI (DEPMEHTOR
10. Knaccupuxarms pepmenron
11. Cocras u pynxipm JIHK
12. Ctpoenne HyKJIEOTHIOB
13. Poms ATO®
14. Cocras u ¢pynkipm PHK
15. Xapakrepucruka | sranma oOMena OenkoB
16. Xapakrepucruka 11 srama odmena OenkoB
17. Mexanmn3m OKACIEHUS JKUPHBIX KHCIIOT
18. Posie xonecTepuna, KEeTUHEIX KACIOT B 0OMEHE JIMITH/IOB
19. Xapakrepucruka | srana odmena ;mmiToB
20. Kimaccudukarus yrieBog0B U UX POJIb B OPTaHI3ME
21. CuHres u pacnan rimKoreHa
22. Cxema IIMKOJIN3a | IIEHTO3HOT0 IIHE/IA
23. [lonoxuUTENEHBIE U OTPULIATENEHEIE (PP EKTEI KOHCEPBUPOBAHUA
24 Xummaeckas npupoaa (pepmMeHToB
25 buocunres (pepMeHTOB
26 OepMEHTEI, YIACTBYIOIIME B OOMIEH LIEMN OKUCIEHUA

6.1 Kpurepruu onieHHBAHUA KOMIIeTeHIIH I

HPBMEE}T{}‘IHHH ATTeCTAallHHA

[Iponienypa npoBenenia sK3aMeHa OCYIMIECTBIIETCA B COOTBETCTBUM ¢ [lonmosxkenuem o nposene-
HUM TEKYNIETO KOHTPOJSA YCHEBAEMOCTH U MPOMEKYTOUHOM ATTECTAIMM OOydJaromuxcs mo oOpasosa-
TEIBHBIM ITPOTpaMMam Briciiero oopaszopanus B CKOY.

B sk3aMeHanMOHHBIN OMIIET BKIIOYAOTCA 3 TEOPETHIECKUX BOIPOCA.

Jns moproToBku o Ousnery orBoauTcsa 20 MUHYT.

[Ipu moOaroToOBKE K OTBETY CTYAEHTY MPEIOCTABIAETCA MPABO MOJB30BAHMA CHPABOYHBIMHI TA0-
JIMLIAMH, HOPMATUBHBIMA TOKYMEHTAMH.

Oyenka FOMYRITION BHOTABIAETCA CTYIEHTY, €CIU 3HAET HA BBEICOKOM YPOBHE HE00XOIU-
ANEKTPOHHOW MOAMWCHIO

My JAH (pOopMaIEe, 1B RIYOOK 0 pazbupaencsa B M3ydeHHOM Marepuane; CBoOOIHO YMEET IMPOBOINTE
HCCHEnoBaHTS 10 JARAHAOT METOIMKEe M aHATM3HPOBATL PE3YABTATEl YKCIIEPHMEHTOB; Y MEET M3-
MEpATH U COCTABJIATH OMMCAHUE MPOBOAMMEIX HKCIEPUMEHTOB, MOATOTABINBATE JAHHEIE TJIA CO-

HNencteutenad: ¢ 19.08.2022 no 19.08.2023



42

CTaBJICHUA 0030pOB, OTYETOB M HAYUYHEIX MyOrmukanuid; Brnageer Ha BEICOKOM YPOBHE CITOCOOHO-
CTBIO K CAMOOPTraHu3anuu U camoo0pasoBanus;, Biageer crmoCcOOHOCTEIO M3y4aTh U AHAIM3UPOBATE
HAYYHO-TEXHUUECKYI0 HH(POPMAIINIO, OTEUECTBEHHBIN U 3apYyOEKHBIN OIBIT IO MPOU3BOACTBY IPO-
OYKTOB NUTAHUAL.

Oyenka «xopouio» BBICTABIAETCA CTYAEHTY, €CIU NEMOHCTPHUPYET 3HAHUA OCHOBHOM Mare-
pUaJI B 1OCTATOYHOM MeEpe; Y MeeTr camoo0pa3oBeIBaThECA,; [IpaBUIEHO NPOBOIUT UCCIENOBAHUA 110
3agaHHoN Meronuke; Ha mocrarouHo XOpOmeM YPOBHE BIAJE€ET HABEIKAMU MPOBENCHUA UCCIIENO-
BAHUA IO 3aJaHHON Meroauke; Ha xopomem ypoBHE BIAACET HABBIKAMH U3MEPEHMS M COCTABIIE-
HUA, OMMCAHUA TPOBOIUMBIX SKCHEPUMEHTOB.

Oyenka «y0081emeopumeibHo» BEICTABIIETCA CTYAEHTY, €CIH 3HAET OCHOBHOH MAaTepHa,
HO JOMyCKAeT OmuOKku; Teopernyeckne 3HAHUA UCCIENOBAHUA MO 3agaHHON Metonuke; Crpanmns-
€TCA C MPOBEACHUEM HCCIEIOBAHMA 110 3aAaHHON MeToauKe; CIpaBsaercsa ¢ pemeHneM NpakTuye-
CKUX 3a7a4 U3MEPEHUA U COCTABJICHUSA ONMMCAHUA MPOBOJMMEIX SKCHEPUMEHTOB Braneer HaBBIKA-
MU U3MEPEHUA U COCTABJIEHNUA ONMUCAHUA MPOBOJUMBIX 3KCIIEPUMEHTOB.

Oyernka «HeyO081eme8opumenbHo» BBICTABILIETCA CTYAEHTY, €CIW 3HAET HEAOCTATOYHO, I0-
nyckaer rpyosie ommOku; He ymeer camooOpa3zoBwBarecsa; MmMeer TOIBKO HEKOTOPBIE MOBEPX-
HOCTHBIE MMOHATHUS UCCAEAOBAHNA IO 3aJaHHOM MeToquKe MUHNMANBHO COPAaBIAETCA C MPOBEACHHU-
€M MCCIETOBAHUSA MO 3aTaHHOM Mmeronuke; He Bmageer cmocoOHOCTRIO K camMoo00pazoBanuio; Mu-
HUMAJIBHO CHOPABISETCA C PEMIEHUEM OPAKTUYECKUX 3a7a4 U3MEPEHUS M COCTABJIEHUS OMUCAHUSA
MPOBOINMEIX 3KCHEPUMEHTOB; MUHMMAIIBEHO BJIaEET HABBIKAMHM M3MEPEHUA U COCTABJICHUA OITH-
CaHM MPOBOIUMBIX JKCIIEPUMEHTOB.
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Ha(pumuan)CKOY B r. [Iaturopcke. - [Iaturopck : [1® CKOY, 2016. - 323 c. - bubaunorp.: 322 c.
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