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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

]_IGJIB JOUCHUIIJIMHBI 1aTh CTyIIGHTy ICJIOCTHOC HpeI[CTaBJIeHI/IC 0 COBpeMeHHOM COCTOAHHUHU U
HepCHeKTI/IBaX pa3BI/ITI/I$I 6I/IOXI/IMI/II/I nu 6I/IOTCXHOJIOFI/II/I

3agaun:

- O3HAKOMJICHHE CTYJEHTOB C KJlacCaMU OMOJIOTHYECKH aKTUBHBIX OPTaHUYECKUX
COCIMHEHUH, BOIPOCAMHU METa00JIM3Ma JKUBBIX [ | OpraHU3MOB, MOJICKYJISIPHBIX aCIIEKTOB
(U3HOJIOTHH YEIOBEKa U HACJICACTBEHHOCTH;

- HAYYUTh CTYJICHTOB I0JIb30BaThCS JIJIs1 KOHKPETHBIX LIeJIeld TEMHU  3HAHUSMH, KOTOPbIE OHU
pUOOPETAIOT B X0/1€ U3yYeHUs (PyHIaMEHTaIbHbBIX HaYK, APYTUX 00mIenpodhecCHOHaIbHBIX U
CIIEUATbHBIX JUCIUILINH;

- IOBBICUThH YPOBEHb MPO(HECCHOHATBLHON KOMIETEHTHOCTH CTYJEHTOB ITOCPEICTBOM
YCTaHOBJICHUS] CUCTEMBI MEKIIPEMETHBIX CBSI3€H COACPIKAHUS Kypca ¢ CoJIepKaHuEM
NPOPUITHPYIOITUX TUCIUILINH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.O
TpeGoBanus K MpeABapPUTEIbLHON MOATOTOBKE 00y4aI0IIerocs:

Opranuueckas XuMus

Koopannanmonnas xumust

XpoMarorpapu4ecKuii METOI aHAIH3a | SKCIICPTHASI XUMUS
DU3NYECKUE METObI UCCIEA0BAHUS

JMcuMmiIMHbl (MOIYJIH) M MPAKTHKH, /IJI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

Bbronorns ¢ ocHOBaMH 3KOJIOTHH
BricokoMoieKkyIspHbIE COeTMHEHUSI

Komnonmnas xumMus

Hayuno-uccnenoBarenbckas padbora
CoBpeMeHHas XUMUS M XUMUYecKasi 0€30MacHOCTh

BbICOKOMONIEKYIIIPHBIE COCTUHEHUS
3. OFBEM JUCHHUIIVIMHbI

O0nas TPYA0EMKOCTh 53ET
YacoB 110 yueOHOMY TUIaHY 180
B TOM 4HCJIe:

ayJINTOPHBIC 3AHATHUS 68
camoCTosITelIbHasE paboTa 65
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-2.1: PaboTaeT ¢ XUMHYECKHMH BEIIECTBAMH C COOJIIOJICHIEM HOPM TEXHUKHU
0€30IacCHOCTH
YpoBeHb | - HOPMBI TEXHUKH O€30MTACHOCTH PA0OThI B XUMUYECKOH J1Ta00OpaTOpHH;
- YCTPOMCTBO MPUOOPOB M 000PYIOBAHHUS, UCIIOJIB3YEMbIX B OKCIICPUMEHTE;
- COBPEMCHHBIC TEXHUYECKHUE CPE/ICTBA, TEXHOJIOTUU ¥ MaTEPUAIIBI,
MOHUMATh YKOJIOTUIECKUE TTOCIICACTBUS UX IPUMEHCHHSI.

VYpoBeHb | - IPUMEHATH MOJyYEHHBIE 3HAHUS HA TIPAKTHKE;



- IPOBOJUTH CTAHJAPTHBIE (PU3UKO-XUMUYECKIE U3MEPEHUS;
- HA OCHOBE 3aKOHOMEPHOCTEW XMMUYECKON HAyKH MPOTHO3UPOBATH

IIOBCACHHUEC XUMHUYCCKUX CUCTEM.
ypOBeHB 1 - HeO6XOI[I/IMBIMI/I MCTOAaMHU UCCIICAOBAHUA,

- HaBbIKaMHU XUMHYECKOI'O SKCIICPUMCHTA,
- OCHOBHBIMH INIOHATHUAMUN (byHHaMeHTaHBHOﬁ n HpHKHaZ{HOﬁ XHUMUU,

- TCOPECTUUCCKMMHU OCHOBaMH OHOJIOTMH U KOJIOTHH.

OIIK-6.1: TlpencraBiser pe3yabTaTsl padOTHI B BUAE OTYETa MO CTaHAApTHOU (hopMe Ha
PYCCKOM SI3bIKE

YpoBeHb | - OCHOBHBIE TPYIIIBI 3aTPA3HUTENEH, MyTH UX MUTPALMH, TpaHCPOPMAIUH U
HAKOIUICHUS B SKOCUCTEMAX;
- BUJIbI 1 OCOOEHHOCTH MUCbMEHHBIX TEKCTOB M YCTHBIX BBICTYILJICHUII;
- 0COOEHHOCTH MPUMEHEHHUS HAyYHOTO CTUJISI U3JI0KEHHs MaTepHaa

ypOBeHB 1 - COCTABJATh NMCbMCHHBIC TCKCThI HA HAYYHBIC TCMbI;

- IOATOTOBUTH CTCH/IOBBIM UM YCTHBIN JOKJIA] Ha KOH(EPEHIIHIO.

ypOBeHL 1 - TCOPCTUYCCKNMH OCHOBAMU OHOJIOTUH U 6I/IOXI/IMI/II/I;

- OCHOBHBIMU MOHATUAMHU (DyHIaMEHTATbHON U MPUKIATHON XUMHUU;
- IOUCKOM MH(OPMAIINH B INI00ATBEHON CETH UHTEPHET.

OIIK-6.2: Ilpeacrasisier HHPOPMALIUIO XUMUIECKOTO COIEPKAHMSI C YUETOM TpeOOBaHHHA
oubmmorpadguueckon KyJabTyphl

ypOBeHI) 1 - BUJAbI U 0COOEHHOCTH MUCHMEHHBIX TEKCTOB U YCTHBIX BI)ICTYHJIGHI/If/'I;
- 0COOCHHOCTH IMPUMCHCHUA HAYUYHOT'O CTHUJIA U3JIOKCHUSA MaTCpUajia

YPOBGHL 1 - COCTaBJIATb NNCbMCHHBIC TCKCThI HA HAYUYHBIC TCMBI;

- opmyrpoBaTH COOCTBEHHYIO TOUKY 3pEHUS MPU YCTHBIX BBICTYIUICHUAX
U JUCKYCCHUSX HAa Hay4HbIC TEMBI,
- MIOATOTOBUTH CTEHIOBBIM UM YCTHBIN JOKIIA] Ha KOH()EPEHIIHIO;

- IPUMEHSATH OCHOBHBIE 3aKOHBI XUMUU TMPU 00CYKIECHUH MOTYYEHHBIX
PE3yNbTAaTOB, B TOM UUCIIE C TPUBJICYCHHEM HUH(DOPMAIIMOHHBIX 0a3 TaHHBIX.

VYpoBenb 1 - morckoM HH(OpMAIMK B I1T00ATBHOM CETH HHTEPHET;
- HaBbIKAMM HalMCaHUs TEKCTa I10 HAyYHBIM U UHBIM TEMaM;
- HaBbIKAMU MOJTOTOBKH U Y4aCTHUS B 00CYKJCHUN PE3yJIbTaTOB HAyYHbBIX

HUCcCIeJOBaHUH.

S. BUJAbl KOHTPOJIA

Bunbl KOHTpOJII B cemecTpax:

OK3aMCHBI

| 7

6. A3BIK IIPEIIOJABAHUA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLY.JIS)

Kon HanmeHnoBaHue pa3ieiioB u Bun Cemectp | Hacos | Hcrtou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue
Pa3gen 1. Beenenune
1.1 | OcobGeHHOCTH KUBBIX CUCTEM. Jlex 7 2
bromemOpaHbl 1 GMOIHEPTeTHKA.
1.2 |Hcropus pa3zBUTHS OMOXUMUU. Cp 7 8




Paznen 2. buomosnexysl

2.1

OCHOBHBIE XUMHUYECKUE
BEII[ECTBA B )KUBBIX OPTaHU3MaX

Jlex

2.2

AMHHOKHUCIIOTHI; TIENITH/IBI; OCIIKH;
caxapa; HyKJIE€O3HU/Ibl;
HYKJICHHOBBIE KUCIIOTBI; JKUPBHIL;
BUTAMUHBI

JIa6

16

2.3

MUKpORIEMEHTHI.
buonornueckoe 3Hauenne

Cp

10

Pasnen 3. buokaranus

3.1

DepMEHTBHI.

Jlek

3.2

Kuneruka peakumii
(hepMEHTATUBHOIO KaTaJln3a.

JIa0

3.3

[IpumeHneHue pepMEeHTOB U UX
UHTHOUTOPOB B MEIULIMHE.
[Tpo6iieMbl MEAUIIMHCKON
SH3UMOJIOTHH.

12

Pasgen 4. Merabonusm

4.1

OOMeH BelecTB U
OMO’HEpreTHKa.

Jlek

4.2

Merabonu3zm
yrieBo1oB.MeTaboau3m
JIAHAJIO0B.

JIao

10

4.3

O0OmMeH amuHOKHCIHOT. OOMEH
ammuaka. OOMEH HYKJI€OTHIOB.

12

Pa3znen 5. buononumeps! n
HAcJIEeJCTBEHHOCTh

5.1

brocuHTE3 HYKIICMHOBBIX KUCIIOT
u 0eskoB. | eHeTUUECKUI KO,

5.2

I'enHas HH)KEHEpUSL.
DKOJIOTHYECKHE U ITUUYECKUE
po0JIeMbI TEHHOW WHKEHEPHH.

10

Paznen 6. MonekynsapHbsie
acIeKThl (PU3MOJIOTUH YeTOBEKa

6.1

XUMUYECKU COCTaB KPOBU.
XHUMHS IMMYHATETA. XUMUS
3peHus. XUMHUS MBIILICYHOU U
KOCTHOM TKaHU. XUMHUS
MMOYEYHOUN TKaHU

Jlex

6.2

XHUMHS HEUPOIHIOKPUHHON
peryisinun. XuMus MUMMYHHUTETA.

13

Paznen 7. KoHTpOIB

7.1

DK3aMeH

27

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

Cnncok 00pa3oBaTe/IbHbIX TEXHOJOT Uil




1 JuckyccroHHbIE TeXHOIOTUH (PopyMm, CUMITO3UYM, 1e0aThl, aKBapHyMHast TUCKYCCHS,
naHeJIbHast JUCKYCCHsI, KPYTJIbIA CTOM, (PaCHIUTHPOBAHHAS H T.JI.)

2 |HWudopmarmonnsie (1iudpoBbie) TEXHOIOTHH

3 | AKTUBHOE CITyIIIaHHE

8. OHEHOYHBIE MATEPHAJIbI JI51 IPOBEEHUA TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHouHble MaTepHAaJIbI /ISl IPOBEAEeHNUS TEKYIel aTTecTaluu
MIpeJICTaBJICHbI B MPUJIOKEHUH 1.
8.2. OueHoYHbIEe MaTepPHAJIBI /1JIs1 TIPOBEIEHUS NMPOMEKYTOUYHON aTTeCTAlINU
MIpeJICTaBJICHbI B MPUJIOKEHUH 1.
8.3. TpeboBaHus K PETHHT-KOHTPOJIIO

npecraBieHbl B npuioxkeHuu 1. Illkana u kpuTtepuu BHICTABIIEHUS OLICHOK OMMCAHbI B
JIOKaJIbHOM HOPMAaTUBHOM JOKyMEHTauu TBEPCKOro rocyAapCTBEHHOTO YHUBEPCUTETA
(ITonoxenue o pedTUHIOBOI cucteme o0yueHus ctyaeHToB TBI'Y).

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBIL (MOLYJIS)

9.1. PexoMeHnayemas Jureparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 OOecredeHus

Adobe Acrobat Reader

Google Chrome

OpenOffice

Origin 8.1 Sr2

HyperChem

o oW -

CHCTEMBI

ApXUBBI )KypHaJIOB H31aTenbcTBa Nature

Pecypcel n3narenscra Springer Nature

XKypuansr American Chemical Society (ACS)

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha >xypHaib)

OBC Tel'Y

9bC BOOK.1u

9BC «Jlaup»

9BC IPRbooks

©O©| o Nl o of & W N| =

OBbC «YHuBepcurerckas OMOIMOTeKa OHIANH

=
o

9BbC «ZNANIUM.COM»

-
[N

CIIC "KoncynbranTllimroc"

=
N

CIIC "TAPAHT"

3.2 CoBpeMeHHbIe TPO(ecCHOHAIBHBIC 0a3bl JaHHBIX U MH(GOPMAIHOHHBIE CIPABOYHbIC




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MOY JIS)

AynuT-s1 OobopynoBanue

3-408 [xommiekT yueOHOI MeOenu, MepeHOCHON HOYTOYK, IPOEKTOPHI, aOCOpOIIOMETD,
TeneOHBI, apeoMeTp, OapoOMETp aHEPOUI, APEih, KOJOHKH, MEIIaJIKa MarHUTHAs,

5-110 Cronsl npucteHHble Xxumuueckue CTout mabopaTopHbIi ¢ pakoBuHOM CToJI pabounii ¢
yBeJ. cToj1. Becwl maboparopHsie ¢ rupeid kamnopoBouHor CyvuibHBINA MTKad

5-311 [TpoexTop Dxpan KommbroTep (MOHUTOP, CUCTEMHBIN OJIOK, KJIaB., MbIIb) Jlocka -
lmr. Tpubyna -1 mt. Kommiexkrt yue6Hoit mebenu Crenn "llepunonnueckas tabauia

11. METOJUYECKHUE MATEPHAJIbI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JTUCHUIINHBI

OnenuBanue pe3yabTaToB chopmupoBaHHocTH kKoMrieTeHnu OITK-6.1

MeTtoaudeckue yKa3aHus 10 MOJArOTOBKE K BHIMOJIHEHUIO TaOOPaTOPHBIX paboT

[1nanbl 1aGOpaTOPHBIX 3aHATUN U METOJAMYECKUE PEKOMEHIAINH 110 TIOJrOTOBKE K HUM
pa3paboTaHbl B COOTBETCTBHH C MIPOrPAMMOI TUCHUTUIMHBI «XUMUYECKHE OCHOBBI
OMOJIOTUYECKHX MTPOLECCOBY U MPEAHA3HAUCHBI JIJIsl POBEACHUS Ja00PaTOPHBIX 3aHATUN U IS
CaMOCTOSITENIbHOM MOATOTOBKH CTY/IEHTOB.

JIabopaTopHbIil NPAKTUKYM MO AUCUMILIUHE «XUMUYECKHUE OCHOBBI OMOJIOTrMYECKUX
IIPOLIECCOBY MO3BOJISIET CTYACHTY NPUITH K PABUILHOMY [IOHUMAHUIO B3aUMOCBS3H MEXKIY
TEOpUEH U MPAKTUKON IKCIIEPUMEHTA, 3aKPEMHUTh TEOPETUUECKHUE 3HAHUS U IPUBUTD
OTIpeieIeHHbIC HABBIKK B HAYYHOU paboTe C CIOIB30BAaHUEM COBPEMEHHOTO 000PYI0BaHUSI.
Pabora B mabopaTopun Takke MOBBIIIAET HHTEPEC U yIIIyOJIsieT MOHUMaHHUE JEKIIHOHHOTO
MaTepuaia.

K BbInosHeHuto 1abopaTopHOM pabOThl CTYAEHT JI0IYCKAETCS JIMILb OCIE IIPOBEPKU
Ipero/IaBaTesieM CTETIeHN €ro TOTOBHOCTH K padore. K cnenyromeit pabote nomyckarorcs
CTYJEHTBI, OJHOCTHIO OOPMUBIINE MPEABIAYIYIO pabOTy U MOJTOTOBUBIIMECS K BBIITOJHEHUIO
HaCTOSIIEH.

Metoanyeckre peKOMEHIalUH [0 OPraHU3aLUU CaMOCTOSITEIbHON pabOThI
I'ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICHIETO MPO(ECCHOHATBHOTO
00pa3oBaHus MpeyCMaTPUBAETCS BbIIEJICHNUE B YUCHBIX IJIaHAX BY30B BPEMEHH, OTBOJMMOIO Ha

CaMOCTOSITENIbHYIO (BHEAYAUTOPHYIO) pabOTy CTYJCHTOB.

I'nmaBHOE B Takoil paboTe — 3TO ee NMpaBUIbHAsl OpraHU3alus, KOTopas BKIIOYaeT B ceds
IUTAHUPOBAHME, 33JaBAEMOE TEMAaTUUYECKUMH IIJIaHAMH U MTOCJIEA0BATENbHOCTIO N3YUECHHUS
JUCLUTUIMH.

CamocrodrenbHas paboTa 1Mo JUCHUIIIMHE «XHUMUYECKHE OCHOBBI OMOJIOTHUECKUX
IPOIIECCOBY» MPOBOJUTCS C LIETbIO YTIYOJIEHHUS U 3aKpEIICHUS MOJyYE€HHBIX B X0O/€ JEKIIMOHHBIX
3aHATUH 3HAHUN M IPUOOPETEHNE HABBIKOB MOJIb30BAaHMUs PEKOMEHI0BaHHOM JIUTEpaTypoil ,
HABBIKOB HAYYHOT'O MCCIIEJOBAHHUS.

CamocrodTenbHas paboTa HAYMHAETCS ¢ pPabOThI Ha/l JIEKIIMOHHBIM MaTepuanoM. OHa
BKJIIOYAeT KOHCIIEKTUPOBAHUE JIEKIIUH U MOCIEAYIONIYI0 paboTy Haa HUMU. [Ipu
KOHCIIEKTUPOBAaHUU JIEKIIUM PEKOMEHIYETCS Ha KaXXA0M CTPAHULIE OCTABJIATH MO IS
MOCJIEAYIOLIUX 3alUCEN B JOMOJIHEHUE K KOHCIIEKTY.

[Tpu pabore HaJ TEKCTOM JEKIMU CTYACHTY ClIeyeT 0OpaTUTh 0c000e BHUMaHHE Ha
poOJIeMHbIE BOIPOCHI, TOCTABJICHHBIE IPENoIaBaTeIeM IIPH YTEHUH JIEKIUH, a TaK e Ha ero
3a/laHue U pEKOMEHIALINN.

PexomeHamu no NoAroToBKe K MPaKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM paboTam
JK3aMEHY

CamocrosTenbHOe U3Y4YeHUE TUCIMITIIMHBI 11€71€C000pa3H0 HaYMHATh, 03HAKOMHUBIIHCH C
IpOTrpaMMOIl TUCIMIUIMHBI U TPeOOBAaHUAMHU K MUHUMYMY COJIEp KaHHUsl, 3HAHUAM U YMEHUSAM IO
JAHHOM TUCHMIUIMHE. Y ACHUB OOIYIO0 CTPYKTYPY Kypca, TO3HAKOMUBIIHNCH C 3aU€THBIMH




BOIPOCAMH, MOKHO MEPEXOJUTH K €ro MO3TATHOMY W3YYEHUIO, PUBJIEKAs AJIS 3TOr0 MaTepUallbl
JEKIMHA U PEKOMEHJOBAHHYIO YUEOHYIO JIUTEPATypy.

N3yuas nucuuminHy, He0OX0JUMO 10OUTHCS TOJIHOTO YCBOCHUS €€ TEOPETUUECKUX OCHOB,
HAY4YMUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUSI JUIs PELIeHUs pakTuieckux 3agad. ConepxaHue
HE3HAKOMbIX TEPMHHOB, BCTPETUBLIMXCS B IPOLIECCE OCBOCHMS yUeOHOI0 MaTepualla, MOXXHO
BBISICHUTH IIPH ITIOMOIIM CIIPAaBOYHOMN JIUTEpaTyphl. bosee cioxHble BONPOCH! YTOYHSAIOTCS Ha
KOHCYJIbTAIUSIX C IperoiaBaTesieM Kadeapsl.

Crenyer 4eTKO 3HATh OINPEEIICHUS, IPUHLUIIBI, TOTOJIHATh KAXIbI TEOPETUUECKUI
BOIIPOC COOTBETCTBYIOLUMHU ITPUMEPAMU U rpauKaMu.

DK3aMeH 0 AUCUUIUIMHE BKIIIOYAET:

*YCTHBIM OTBET Ha 2 3K3aMEHALMOHHBIX BOIIPOCA;

*pelleHHE 3aa4u

*pe3yNbTaThl PEUTUHI-KOHTPOJISL.

IIpu onieHKe yCTHOrO OTBETA HAa SK3aMEHALIMOHHBIM BOIIPOC IIPUHUMAETCS] BO BHUMAHHE:

1) nonHOTA, TITyOMHA OCBELICHUS BOTIPOCA, JIOTHKA M apTyMEHTHPOBAHHOCTh

U3JI0KCHHS MaTepHuaa;

2)yMeHHE CBSI3bIBaTh TEOPUIO C MPAKTUKOM, NPUMEHATh IOJyYEHHbIE

3HaHUS JUISI aHAIK3a OyayIei 1esTeIbHOCTH;

3)yMeHHe WLTIOCTPUPOBATh TEOPETUUECKUE TIOJI0KEHUS TPUMEPaMU;

4)KynabTypa peuu.

B xoze sk3aMeHa IpenojaBaTellb UMEET IPaBo 331aBaTh JONOJHUTEIbHBIE BOIIPOCHI.

OnenuBanue pe3ynbratoB copmupoBanHoctu komnetennuu OI1K-6.2

Metoanyeckre peKOMEH/IaIuH 10 0(hOPMIICHUIO

nabopaTopHON pabOThI

JIaGopatopHbie pabOThI MO JUCHUIUINHE «XUMHYECKHE OCHOBBI OMOJIOTHYECKUX
IPOIIECCOBY» TPOBOJUTCS C IEJIbIO YIIYOJICHUS M 3aKPEIUICHUS MMOJIYYEHHBIX B XOJ1€ JICKIIMOHHBIX
3aHSATHI 3HAHUI U TPUOOPETEHNE HABBIKOB MOJIb30BAHUS PEKOMEHIOBAHHOM JIUTEPATypPOH ,
HABBIKOB HAYYHOT'O MCCIICOBAHUS, BO3MOKHOCTh apI'YMEHTUPOBATh CBOE 3aKJIFOUCHHE; BEIPAOOTKH
y CTYJI€HTOB HaBBIKOB U YMEHUI NMPaBUILHO OQOPMIISTH IPOBEICHHOE UCCIIEOBAHHE.
COBEpILEHCTBOBAaHHE MPO(ECCHOHATBHON MOJATOTOBKU OYAYIIMX CHEIMAINCTOB.

OTBeThI Ha 331aHUS K JJAOOPATOPHBIM pabOTaM JJOJDKHBI ObITh OCHOBAHBI Ha aHANIN3E
pa3IMYHBIX UCTOYHUKOB HAYYHOTO (pa3InyHble MOHOTpaduu, CTaThH, JUCCEPTALMH U
aBTOpedeparsl JuccepTanuii) U yueOHOro ru1aHa (HanpuMmep, y4eOHUKU UITH ydeOHbIe Tocoous)
KaK OT€YECTBEHHBIX, TaK M 3apyOeKHBIX aBTOpOB. [laHHas iuTepaTypa a1bo Gepercs B
oubnuoreke, 1100 u3 MIHTEpHET-pEcypcoB, MO0 U3 APYTrUX UCTOUHUKOB. HeoOxoamumbie
MaTepHalbl CTYACHTHI JOJDKHBI HAMTH cCaMU U TEM CaMbIM MTPOJAEMOHCTPUPOBATh CBOU HAYYHO-
UCCIIEI0BATEIbCKIE HAaBBIKH 110 MOMCKY MH(pOpMAIUH.



[Tpunoxenue 1

OobOpa3zoBaTeibHbIE TEXHOJIOTHH

VYuyebHas mporpamma —
HaVMEHOBAHUE Pa3/IeioB U TEM
(6 cmpozom coomeemcmeuu ¢
pazoenom || PIIJ])

Bun 3anarusa

O0pazoBareNbHbIE TEXHOJIOTHH

1. Benienne. JICKITHSI TpaauIoHHbIe (PpOoHTaTBEHAS
pelleHre 3a1a4 u JICKIIHS, peLICHUE YIPAXHEHUN ),
yIpaKHEHUH UH(POPMAIMOHHbIE

(TIOKa3 Mpe3eHTAaIIHIA )
2.bruomoiiexyibl TpaauIoHHbIE ((hpoHTaATBEHAS
JIEKI s, pELIECHUE AKHECHUI
JCKIHUS b yip )
UH(POPMAIMOHHbIE
naboparopHas .
(TIoKa3 Mpe3eHTAaIIHIA )
pabora B .
. TEXHOJIOTHS HCCIIE0BATEIbCKOM
XUMHAYECKOM 9
JESITeTbHOCTH (XUMUYECKUN
nabopaTopum
AKCIICPUMEHT)
pelieHue 3a1a4 u
9 TEXHOJIOTHSI MOJYJIBHOTO U
yIpaKHEHUH
OJI0YHO-MOIYJIBHOTO 00Yy4eHUS
310pOBBEcOeperaronre
TEXHOJIOTUHI
3. buokartanus TpaguIMoHHbIC ((PpOHTAIbHAS
JICKIUs, pELIECHUE AKHECHUI
[— P ynp )s
MH(pOpMaLMOHHbIE
nabopaTopHas o
(Toka3 mpe3eHTaIuii)
pabora B .
. TEXHOJIOTHUS HCCIIEI0BATEIbCKOM
XUMHYECKON 9
JESATENbHOCTH (XUMHUECKUN
naboparopuu
HKCIIEPUMEHT)
pelieHue 3aaad u
9 TEXHOJIOTUSI MOIYJIBHOTO U
yIpaXHEeHU
0JI0YHO-MOYJIBHOTO 00y4EeHUs
3J10poBbecOeperaronme
TEXHOJIOTUU
4. Metabonusm TpaauLMOHHbIE (PpOoHTANIbHAS
JIEKIMsS, pellieHne yIpaK HeHUH
JIEKIUS P yrp ),
UH(POPMaLMOHHbIE
nabopaTopHast .
(moxa3 mpe3eHTalHii)
pabota B .
. TEXHOJIOTUS UCCIIEI0BATENbCKOM
XUMHAYECKOH 9
JEeSITeTHHOCTH (XUMUYECKUAN
nabopaTopuu
HKCIIEPUMEHT)
pelieHue 3agad u
9 TEXHOJIOTUSI MOAYJIBHOTO U
yIpaKHEHU I
OJI0YHO-MOIYIIBHOTO 00y4eHUSs
310pOBBECOeperaronye
TEXHOJIOTUU

5.buononumepsr n TpaauluoHHbIE (PpoHTATBEHAS

HaCJICICTBECHHOCTD JICKIUA JEKLUs, pelIeHHe YIPaXXKHEHHI),
perieHue 3a1a4 u nH(pOpMaITMOHHBIE
YIPAKHEHU I (moka3 mpe3eHTanui)

TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOTO 00Yy4EHUs

6. Xumuueckast CBs3b. TpaauLOHHbIE ((hpOHTATBHAS
TeKIHS JIEKIHSI, peIIeHHEe YIPaXHEHNH ),
perieHue 3a1a4 u nH(pOpMaIMOHHBIE
YIPA)KHEHU N (moka3 npe3eHTanui)

TCXHOJIOTHUA MOAYJIBHOT'O U
OJIOYHO-MOYJTLHOTO 00YUYEHUS




TpedoBaHusl K peHTHHI-KOHTPOJIIO

Mopyau | TeMmbl Buael pador | Banabl
7 cemecTp
I moayan OIIK-2.1; OIIK-6.1; OIIK-6.2 KonTtponsHas pa6oTa Nel 20
BBEJICHUE, OMOMOJICKYITbI, OMOKATaIIN3.
[Mocemaemocts, pabora Ha
3aHATHH, BBIIIOJHEHHE U 3aI[UTa 10
71a00paTOPHBIX paboT
Hroro: 30
OIIK-2.1; OIIK-6.1; OIIK-6.2 Kontponbnas pabora Ne2 20
Tembr: MeTaboJIH3M, OronoIMMEpHI u
IT moayan HACJIeICTBEHHOCTb, MOJICKYJISIPHBIC acnekThl | [lTocemaemocth, paboTa Ha
(U3HOTOTHH YETIOBEKA. 3aHSTHH, BHITIOJIHEHHE U 3all[UTa 10
J1a00pATOPHBIX PadOT
Hroro: 30
JK3aMeH 40
Bcero: 100

[Ipunoxenue 2

OHCHO‘IHI)IC MaTepHuaJbl AJA IIPOBCACHUNA Telcymei/i arrecranumu

Tekyluii KOHTPOJIb YCIIEBAEMOCTH

1 moayan

KonTtpoabHnas pa6ora Nel. Tembl: BBeieHHE, OMOMOJIEKYJIbI, OMOKATATH3.

3ananne Nel (7 GayioB)

Kakoe konmuecTBO I[BETHOM KamycThl HEOOXOJMMO YIOTPEOUTh B MUILY, YTOOBI YAOBIETBOPUTH
CYTOYHYIO OTpPEOHOCTh B3pOCIIOro yenoBeka B BUTamuHe K, ecinu B Hell conepxkutcs B cpeaHeM 40

MF/F JaHHOT'O BUTaMHHA?
3aganue No2 (2 6amna)
Kakne YTJICBOJBI ITUIIW Y€JIOBEKA ABJIAIOTCA UCTOYHUKAMU I'NIFOKO3BI IIPU HepeBapI/IBaHI/II/I?

a) caxaposa

0)makTo3a B)Kpaxmall —T)IeIUTI0I03a

3apnanue Ne3 (2 Gama)

HazoBute AMHUHOKHUCIIOTBI, HMCIOIIUC IIpU pH:7,0 JOMIOIHUTEIbHBIN OTpHHaTeHBHLIﬁ 3apsna.

Hanummre ux ¢popmynsl B HOHU3UPOBaHHOU (hopMme.
3aganue Ne4 (2 6amna)

Bri6epute nndpel, COOTBETCTBYIOLINE CYTOYHOW HOpPME YIJIEBOJIOB B NMUTAaHUM YelloBeKa (Tpamm):

a)50 6)100 B)200 T1)400
3aganue Ne5S (7 6amioB)
W3o00pasure yuactok PHK, conepxammii THMUH 1 yparuil.

Ilpumep

5.2. OneHo4HbIe MaTepUAJIbI 1JIsl IPOBEACHUS NIPOMEKYTOYHOM aTTecTaluu

IInanupyemblit
o0pa3oBaTe/ibHbII
pe3yabTar (KoMIleTeHIUs,
HHANKATOP)

(2—-3 npumepa saoanuii)

TunoBblie KOHTPOJIbHbIC 3a/IaHUA U crnocoo
NnmpoBeIeHUs l'lpOMe)KyTO‘lHOﬁ arrecranmumn 2

Kpurtepuu oneHuBanus u
LIKAJIa OlleHUBAHUS

3




1. YpoBeHb ri110k03bI B KpoBU nociie 40-yacosoro | 1.IlpaBunsHo BEIOpaH
roJIoJaHus MoAdep:KuBaeTcs 3a CUéT : BapuaHT oTBeTa — 1 Gamn
A) I'mukonusa 2.Mmeercs TOJHOE BEpHOE
b) I'muxorenonuza peuicHue, BKJIFOYAIOLLEE
B) I'mukxorenonusa u I'nrokoHeoreHesa | mpaBWJIbHBIA ~ OTBET — 3
IlenTo3zodocdaraoro mytu Oanna; Jano  BepHoe
OIK-2.1 2. Yuactok uenu JIHK, xomupyromuii nepBUUHYIO | pelleHHe, HO  JOMYIIEHBI
CTPYKTYpYy  mHojuIentuaa, coctour u3 30 | HecyliecTBEHHbIC
HyKieoTuoB. OmpenennTe YUCIO aMHHOKHCIOT B | (hakTHUecKHe  OIHMOKH, He
noJIvnenTuae, 4uciao HykiaeotunoB Ha u-PHK u | nckaxaromue 0011Iero
KOJIMYECTBO HEOOXOIUMBIX IS mepeHoca | cMpicma— 2 Oaia; .
amuHokuciaotr TPHK. HNmeercs BepHOE pelieHue
TOJIBKO YacTH 3ajaHusa— 1
Oam.
1. MakcumanbHoe  KoiudecTBo  dHeprum | 1.IIpaBumsHO BBIOpaH
o0pa3zyercsi B xXoje: BapHaHT OTBeTa — 1 Oayn
A) aHa’pOOHOTO pacmaja rIFKO3bI 2.MmeeTcs TOJHOE BEpHOE
B) aspoOHOTro rimkonnza pelieHue, BKJIIOUAIOIIee
B) nenrozogocharHoro myTn OKUcIeHUS NpaBWIBHBIA  OTBET — 3
I') rimrokoneorenesa Oana; Jano  BepHoe
OIK-6.1 2. Ecmm c¢ mwmmeit wenmoBek momyumn 1-1,5 T pelmeHume, HO  JOMYIICHHI
XOJIECTEPHHA, TO €r0 CHHTE3 B OPraHU3ME CHIKAETCS | HECYIIECTBEHHbIC
32 CYET CHIDKCHUS aKTHBHOCTH M YMCHBIICHHS | (DAaKTHYECKHE  OIIMOKH, HE
KonmdecTBa (pepMEHTOB, NPUHUMAIONINX YYacTHE B| HCKAXKAIOLINE ob1ero
cuHTe3e  xoijecTepuHa. OOBSCHWTE NPHYMHEL | CMBICIA— 2 Oamna; .
TIPUBOISIIINE K CHIDKCHHIO CHHTE3a XOJIECTEpHHA. Nmeercs BepHOE pelieHHe
TOJILKO  4acTH 3amaHusi— 1
Oa.
1. B wmoaekyaax docponporennoB ocrarku | 1.IIpaBunsHo BBIOpaH
(¢ocdaToB npucoeMHAOTCA Yepes: BapuaHT oTBeTa — 1 Gamt
A) cepycoaepiKanire aMUHOKUCIOTHI 2.meeTcss MOJMHOE BEpHOE
B)okcnaMuHOKHCIOTHI peleHue, BKJIIOUAIOIIee
B) UMMHOKHCTIOTHI NpaBWJIbHBIA  OTBET — 3
I') MoHOAMHUHOANKAPOOHOBBIC KHCIIOTHI Ganna; Hano  BepHOE
OIIK-6.2 J1) inaMnHOMOHOKapOOHOBBIE KHCIOTHI pemieHne, HO  JOIMYIICHEI
2.  Hammmmure — peakuuio  THIPOJUTHYECKOTO | HECYIIECTBEHHBIE
pacuieruieHuss ManbTo3bl. Ilon nedicTBueM Kakoro| ¢akTudeckue  OIIMOKH, He
(epMeHTa OHA TPOUCXOANT? HCKa’Karolye ob1ero
cMmblcia— 2 Oasuia; .
HNmeercs BepHOE pelieHue
TOJILKO  4acTH 3amaHusi— 1
Oam.
BOl'lpOCbI AJI TOATOTOBKHU K OK3aMCHY 10 TUCHUILIIMHE
«XHMHYECKHE OCHOBLI OMOJIOTrHYEeCKHX nmpoueccoB»
1. Hcropus pa3BUTHS OMOXUMUH.
2. TpaHCHOPTHBIE CHCTEMBI.
3. buomemOpaHsI.
4. AMHMHOKHUCIOTHI.
5. Tlentunsl.
6. benkn. dysknum OenkoB B opranusme. ConepkaHue OEIKOB B OpraHax M TKaHAX. MeToJbI

BBIJICJIEHUS] M OUYHCTKHU OEJIKOB.

7. CTpyKTypHas opraHusaus OeiaKoB.

8. Kunaccudukanus 6enxoB. PU3NKO-XMMUYECKHE CBOWCTBA OEJIKOB.
9. HyxiienHOBBIE KHCIIOTHI.

10. YraeBozasl. CTpyKTypa U CBOICTBA.

11. Vraesoasl. Knaccudukanus yrieBoaoB

12. Xupsl. buonormnueckas ponpb aunuaoB. CBoicTBa JTUIHIOB.
13. CtpykTypa, HOMEHKJIATypa ¥ KJIacCH(pHUKAIUS JIATTHIOB.

14. BonopacTBOpHMbIE BUTAMUHBI

15. XKupopacTBoprMbIe BUTAMHUHBI.

16. ®epmentsl. Homenknarypa, KnaccupHUKaIys U CTPOSHHE.
17. CsoiictBa (hepmenTOB. MexaHu3Mm nercTBrs (EPMEHTOB.
18. Kunetnka peakuuii (pepMEHTaTUBHOTO KaTaJIN3a.



19. ®akTops!l ONpeAeNAIONNe aKTUBHOCTD (PEPMEHTOB.

20. MeTaboau3Mm yriieBOI0B.

21. A>poOHBIif 1 aHAIPOOHBIH TTTUKOIU3.

22. CtpoeHue, CHHTE3 U pachaj IIMKOTeHA.

23. Iuxn Kpebca.

24. MeTabonu3M JINITUIOB.

25. buocuHTe3 YriaeBOI0B, JIUIUIOB.

26. O6men amuHokucIOT. [lepeBapuBanue 6enkoB. OOmMEe TyTH 0OMEHA aMUHOKHUCIIOT.

27. ObMeH aMMHaKa.

28. buocuHTe3 HYKJIEMHOBBIX KUCIOT 1 O0enkoB. Permmukarus JTHK.

29. XuMH4eCKuil cocTaB KpoBH. 3a00JI€BaHUs KPOBU.

30. Cuctema cBepThIBaHUS KpOBU. [I[poTHBOCBEPTHIBAIOIIAS CUCTEMA KPOBH.

31. Xumus ummyHnuteta. CTpyKTypa aHTHTEI.

32. UmmyHnornoOynuabl. AHTUTeHBI. [Ipobnema CITH da.

33. Xumusi HeHPOIHIOKPUHHOM perynsuuu. HelipoHsl.

34. Xumuueckuid cocTaB Mo3ra. XHMHYECKHE OCHOBbI BO3HHUKHOBEHHS M TPOBEACHUS HEPBHBIX
HUMITYJIECOB.

35. Xumuueckas CTpyKTypa TOpMOHOB. MoJIeKysipHbIE I€HCTBHUS TOPMOHOB.

36. CTepouHbIe TOPMOHBI KOPBI HAAITOYCYHUKOB U IMOJIOBBIX XKelle3. AIpeHATHH.

37. Xumus 3peHuUs.

38. XuMusi MBIIIEYHOW TKaHW. XHMHUYECKHH COCTaB IMONEPEYHO-TION0CATON MBIIIBL. OcoOeHHOCTH
XUMHUYECKOT0 COCTaBa CepAeYHON MBIl OYHKIIMOHAIbHAS OMOXUMHUS MBbIIIIII.

39. XuMHsl COeMHUTEILHOM TKaHU.

40. X¥MHYECKUH COCTaB KOCTHOM TKaHU. DaKTOPHI BIUSAIOMINE HA METa00JIM3M KOCTHOM TKaHHU.
41. XuMus TOYCIHOU TKAHH.

42. XUMHYECKUH COCTaB MOYH.

43. XuMUYeCKH COCTAB ICYCHHU.

44. Ponb ieueHu B 0OMEHe yIJIeBOOB, OCKOB U JIMITUIOB.

MakeT 3K3aMeHAIIHOHHOI'0 OUJIeTa 10 AUCHHUIIJINHE
«XHMHYECKHEe OCHOBBI OMOJIOTHYECKHX nmpoueccoB»

=

TpancnoptHbie cuctemsl (12 6anioB)
ukn Kpebea. (12 Gamnos)
3. Hanummute popmyny nenranentuna Bai- I[Ipo- Ana -Tup-®en (16 6amio)

N

TunoBbie 3a1aHUs AJIS OEHUBAHUSA Pe3VJIbTATOB chopmupoBannoctu komnerenmyu OIIK-2.1

Texnuka 6e3onacnocmu npu pabome 6 XuMu4eckoil 1adopamopuu

1. HeoO6xomuMo TOUYHO BBHITIOJNHATH BCE YyKazaHUsl TMpenogaBaTessi u jabopanta. Ctporo
BOCIIPEIIAeTCs IPOBOIUTH PabOThI, HE MPEYyCMOTPEHHBIE ITJIAHOM.

2. He paspemaercs B mabopaTopun HaXOAUTHCS B BepXHel onexae. B maboparopun Heo6XoauMo
OBITh B XamaTe.

3. Ha paGouem ctose TomKHBI HaXOIUTHCSI TOIBKO T MPEIMETHI, KOTOPhIE HYKHBI B TAaHHOE BPeMs
U1 pabOoTHI.

4. CryneHTaM He pa3peliaeTcsi OCTaBIATh PEaKTHBBI HA CBOUX pab0YMX MECTax.

5. Bce onbITBI ¢ SAIOBHTBIMH, HENPUATHO TAXHYIIMMH BENIECTBAMH, a TaKke ¢
KOHIIEHTPUPOBAHHBIMHU KUCIOTAaMH U HIETI0YaMU IPOU3BOIUTH TOJIBKO B BHITSDKHOM HIKaQy.

6. OMBITH C JIETKO BOCIUTAMEHSIOIIMMUCS BEIECTBAMU HEOOXOTUMO TIPOU3BOIUTH BJIAJIA OT OTHSL.
7. IIpu pabGore ¢ MeTANIMYECKUM HATPHEM M JPYTMMHU ILIEJIOYHBIMU MeTallaMH CJleayeT

octeperaThbcst Boibl. OOpE3KH MIET0YHBIX METAIIOB C/IaBaTh JaOOPaHTy M HH B KOEM cliydae He OpocaTh
B 0aHKU AJIs Mycopa.

8. [Ipu HarpeBanuu pacTBOPOB B MPOOMPKH BCET/Ia CIEAYET JepPKATh €€ TAKUM 00pa3oM, 4TOOBI
OTBEpCTHE MPOOUPKHU OBLIO HANIPABIEHO B CTOPOHY OT paboTaromiero, U €ro cocencii mo pabodemy
croiry. OcoOEHHO Ba)XHO COOJIIOJIATh 3TO B TEX CIydasX, KOTJa HarpeBaeMOMW KHIKOCTBIO SIBIISIOTCS



KOHIIEHTPUPOBAHHBIE KUCJIOTHI WU PACTBOPHI IIenoueii. PEKOMEHIYeTCsl 3TH ONBITHI POU3BOANUTH B
BBITSDKHOM IKady.

9. HC HaAKJIOHATH JIUIIO HaI HaneBaeMOﬁ KUIKOCThKO WJIX CIIJIaBJISIEMBIMHU BEIICCTBAMHU BO
n30eKaHue TOIaaHus OpBI3T HA JUIIO.
10. He cnenyer BapixaTh Naxydue BEIIECTBA, B TOM YHCJIE U BbLACIAIOLIUECS TIa3bl, OJIM3KO

HAKJIOHSSICh K COCYINy C 3THMH BemecTBaMu. CIielyeT JISTKMM JBM)KEHHEM PYKH HAIPaBUTh CTPYIO
BO3/yXa OT OTBEPCTHUS COCy/a K ceOe U OCTOPOKHO BIOXHYTb.

11.  Bparp mienouyb paspemiactcss TOJBKO INNAaTeNIeM, MIMIIAMH Wid nuHIeToM. HeoOxomammo
TIIATEJIILHO YOHUpaTh OCTATKHU IIENOYM ¢ paboyero mMecta. Te ke Mephl HEOOXOAUMO COOIIOAATH TPU
pabote ¢ hochopHBIM aHTHIPHUIOM.

12.  Tlpwu pa3baBieHUN KOHLIEHTPUPOBAHHBIX KUCIIOT, 0COOEHHO CEpHOM, BIUBATh KHCIIOTY B BOJY, &
HE Hao0OPOT.

13. PaGoty ¢ pTyThIO IPOU3BOIUTE HA CIICHUATBHBIX MOJHOCAX C BHICOKMMH OOpPTaMH.

14. OcTaTki COCIWHEHUM PEAKHWX W IIEHHBIX METa/UIOB CIIMBaTh B OCOOble OaHKU (B3STh Yy
nabopanra).

15. B pakoBHHY BBUIMBaTh TOJIBKO BOIy. OTXO/IBI CIIEAYET CIMBAThH B CIICIUAIBHBIC CKIISTHKH.

16. Henp3s Hudero npoOoBaTh Ha BKYC.

17. 3amnperaercs B 1a0OpaTOPUU MUTh U YIIOTPEOISITh MUITY.

Oxkasanue nepeoit nomouyu 6 nadopamopuu

1.ITpy nonagaHuy Ha KOXKY OpBI3T KUCIOTHI MU LIEJIOYH CJIeyeT HEMEUIEHHO IPOMBIBATh CUJIBHOI
CTpyei BOJIbI 000XIKEHHOE MecTo B TeueHue 5-10 munyT. 3areM o0paboTaTh MOBEPXHOCTH 2%-HBIM
pacTBOpoOM TuApokapOOHaTa HATpus (IIpU OXore KHUCIoTOM) minu 1%-HbBIM PacTBOPOM YKCYCHOM
KHCJIOTHI (IIPU OXKOTe IIEJI0YbI0).

2.Ecnu KucnoTa uiy 1enodb MonajayT B IJ1a3a, TO MX HEMEJIEHHO HYXKHO IPOMBITH BOJIOM, IOCiIE Yero
pa30aBICHHBIM PACTBOPOM NUTHEBOW COABI (TIPU TMOMAJAaHUU KHCIOTHI) WM OOpHOW KHCIOTOH (IpH
NOTIaJIAHUH ILEJI0UN).

3.Ilpu oxxore ropsYuMHU MpeaMeTaMu (CTEKII0, METAJUIBI U T. I1.)TOPAKEHHOE MECTO CIIEYET CMOYUTh
1%-HBIM pacTBOPOM IEpMaHraHaTa Kajusl.

4Ilpu oxorax ¢ochopoM HEOOXOAMMO HAJOKHTH HAa OOONOKEHHOE MECTO MOBS3KY, CMOYCHHYIO
2%-HBIM  PacTBOPOM Cyib(hara Meau.

5.1lpu oTpaBieHHMH XJIOPOM, OpPOMOM, CEPOBOJOPOJOM, OKHCHIO yriiepoja HEOOXOIUMO BBIBECTH
MOCTPAJaBILIEro Ha BO3/AYX, a 3aTeM O0paTUThCS K Bpauy.

6.ITpu oTpaBlieHHH COCJMHEHUSMHU MBIIIBIKA U PTYTH, a TAK)KE [UAHUCTHIMH COJIIMH HEMEIJICHHO
00paTUTHCS K Bpayy.

JlaGopaTopHble padoThI

Paooma 1. beaxku (kauecmeennwvie peakyuu)
Xo0 pabomut

1. BUYPETOBAS PEAKIUS (Ha oOHapykeHUE MENTHIHBIX CBA3€H B OenKax)
K 1 Mt 1% pactBopa Genka (xenaTuHa Wik SHIHOro Oenka) nodasistor 1 mur 10% pactBopa NaOH u 1
kamo 1% pactBopa cynbdara menu. llosBasercs cuHe-QHONIETOBOE WIM KpacHO-(hHOJIETOBOE
OKpaIliBaHUE.
2. HHHT'NAPUHOBAS PEAKIUSA (Ha aMuHOrpyIIly, HaXOJAIIYIOCS B O-TIOJIOKEHUN )
K 1 M 1% pactBopa 6enka npubasistot 0,5 mi 0,5% pacTBopa HUHTHAPUHA U HATPEBAIOT J0 KUTIEHUS.
[NosiBnsieTcst hroeToBO-cHHEEe OKpallIiBaHKE.
3. PEAKIIUA ®OJISA (Ha UMCTEUH U LUCTHH)
K 1 mn 1% pactBopa ssuanoro 6enka 106aButh 1 mit 30% menoun u 3-4 karmu 5% pacTBopa anerara
cBUHIIA. [Ipy HHTEHCHBHOM KHITSTYEHUH KHJIKOCTh OKPAIIMBACTCS B OYPHIN MITH YEPHBIHA I[BET.
4. PEAKIIUS ATAMKEBHYA (na tpuntodan)
K 1 mn 1% pacTtBopa stuaHoro Oenka moOaBisioT 1 Myl jensHON (KOHIICHTPUPOBAHHOM) YKCYCHOU
KHUCJIOTBI M OCTOPOKHO HAarpeBaloT 10 pacTBOpeHMs ocaika. Ilocie oxiiaxIeHust K CMecu OCTOPOXKHO
N00aBiIsIOT 1 M KOHLEHTPUPOBAHHOM CEPHOW KHUCIOTHI(IIO KaIlIsM IO CTE€HKE MPOOUPKHU, YTOOBI
KHUJIKOCTH He cMmemanuch). Yepes 5-10 MMHYT Ha TpaHMLEe pasjena JBYX CJIOEB HaOII0laroT
oOpasoBanme KpacHo-(uoneToBoro kosbia [IpoaensiBatoT peakiuio AnamkeBuda ¢ 0,1% pactBopom
Tpunrtodana.
5. Peaknus ¢ 5-okcumermiipypdyposaom ( Ha Tpuntodan)
K 1 cm® pactopa Genka mpuiIeiiTe 5 Kamesb pacTBOPA caxapo3bl M OCTOPOKHO 100aBbTe 5 Kareb



KOHUEHTPUPOBAHHOW CEpHOM KUCHOTHL. Ha rpaHune AByX CJIOE€B JKHUIKOCTEH MOSIBISETCS
BUIITHEBO-KpacHOe oOKpamuBaHue. OKpacka TMOSBISETCS BCIEACTBUE peakUuu TpunropaHa ¢
okcumeTunhypdyponaom, odpas3yrommmMes Mpyu ISHCTBUM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI Ha
caxaposy.

Od¢opmiienue padoTsl
Pe3ynbrarel paboThl  0OPMIISIOTCS B BUJE TaOIHIIBI

Peakuus Marepuain PeakTuBbl Okpacka Yem oOyciioBieHa
MCCJIEIOBAHMUSI MPOJIYKTa peakuus
1.
2.
3.

PACTBOPHMOCTb H OCAK/IEHUE BEJIKOB
1. PacTBOPpUMOCTH B BOjIe, OPraHNYE€CKHX PACTBOPUTEJISIX
1. B mpobupky nomectute 0,2 M suaHoro 6enka u npwieite 1-3 mu Boael. CMmech mepeMenante
CTeKJISIHHOW manoukoi. s BomHOro pactBopa ykaxute pH cpeasl (yHUBepcaabHash UHIUKATOPHAS
Oymara).
2 OcaxneHue 6eIKOB IPU HArPEBaHUU
B 5 mpobupoxk Hanelite mo 1 cm3 pactBopa Oemnka:
a) 1 mpoGupky HarpeiTe; AHanmuTH4YeCKHi 3 (PeKT: mMoMyTHEHHE pacTBOPA (OMAaIECIICHIIHS)
6) Bo 2 mobGaswte 1...2 xarum 1 % pactBopa CH3COOH u mpoOupky HarpeiTe; AHAIUTHYECKUN
a¢dekT: MoMyTHEHHE pacTBopa, a 3aTeM BbimazeHue Oenoro ocaaka. (bemok Tepsier 3apsg u
HAXO/UTCS B U30JIEKTPUYECKOM COCTOSTHUH )
B) B 3 mo6Gasbte 1...2 xarum 10 % pactBopa CH3COOH u mpoGupky Harpeiite; AHATUTUYECKHIA
a¢dekT: ocamok He oOpazyercs. (bemok u3MeHseT 3apsia Ha OJIOKUTEITHHBIN ).
r) B 4 pob6asbre 1...2 karum 10 % pactBopa CH3COOH, kamto Haceimernoro pactsopa NaCl u
npobupy Harpeiite; AHamuTuyeckuii 3(pQexT: moMyTHEeHHE pacTBOpa, a 3aTeM BbINAJIEHHE OeIoro
ocazka. (benok Tepser 3apsaa U HaXOJUTCS B U303JIEKTPUUECKOM COCTOSTHHUM).
n) B S go6asbre 1...2 xarmu 10 % pactBopa NaOH u mpoOupky Harpeiite. AHamuTudeckuid 3hexT:
ocaiok He obpa3zyercs. (ITonoxutensHbIN 3apsa Ha OelKe yCUIIMBAETCs ).

Od¢opmiienue padoTsl
Pesynbratel paboTel  0hOPMIISIIOTCS B BUI€ TaOIHUIIBI

Ne
po- Cpena W3menenus BriBoas!
Oupkn
| HeiiTpansHas
2 Crnadokucnas
(PactBop (1 %)
CH;COOH)
3 Kucnas
(PactBop (10 %)
CH;COOH)
4 Kucnas
(PacTBOp (10 %)
CH;COOH + + Na(Cl )
5 Hlemounas
(10 % pactBop NaOH)

OcaxaeHue 0eJIKOB XHMMUYECKHMMH areHTaMM.

1.a) mHacmauBaroT 1o cTeHke npodupku 10 Kamenb a30THOM KUCIOTHI U 5 Karesb pacTBopa 6enka (He
nepememnBaTh. OCTOpOXkXHO, kHcioTa!) AHamuTHdeckuil >(QQeKT: Ha TpaHULE ABYX >KHIKOCTEH
oOpasyercsi ocaniok B Buje Oemoro kosbma. [Ipu BeTpsixuBaHuUM W 100aBlIeHMM W30BITKA a30THOM
KHCJIOTHI OCaJI0K HE PaCTBOPSIETCS.

0) HaciamBaroT MO cTeHKe mpoOupku 10 Kamenb cepHOM KUCIOTHI U 5 Kamelb pacTBopa Oenka (He
nepememnBaTh. OCTOpOXHO, kucioTa!) AHamuTHdeckuil A(QQEeKT: Ha TpaHHULE ABYX >KUIKOCTEH



obpasyercs ocaJok B Buae Oenoro kojibla. Ilpum BeTpsxuBaHuM M J00aBICHUM H30BITKA CEPHOM
KHCJIOTBI OCaI0K  PAaCTBOPSIETCA.

2. Kak 1 HeopraHu4eckue, Tak U OpraHu4ecKue KUCIOTHI (CyIb(POCATUIIIIOBAs, TPUXJIOPYKCYCHAs U
Ip.), BBI3bIBAS JETHApATallMi0 U 00pa3ys KOMIUIEKCHBIE COEAMHEHUs, JECHATypUPYIOT OCNKH.
Tpuxnopykcycnast kuciaora (TXVY) ocaxnaer ToOnbko O€IKM M OYEHb 4YAaCTO HCHOJIb3YyeTCsS s
oTAeNneHus] OENKOB OT HHU3KOMOJEKYJISIPHBIX a30TCOJEpXKAIUX COEAMHEHUH (aMUHOKUCIOT |
METTHIOB.)

B npo6upky nomemaror 6 kaneiab pacTBopa Oenka U 100aBISIOT 2 KAl pacTBOpa TPUXJIOPYKCYCHOM
KHUCIIOTHI. AHamUTHYeCKU 3 (EKT: BhITIAJICHUE 0CA KA.

3. ®eHon 1 MoueBMHA 00Pa3yIOT KOMIUIEKCHBIE COJIM ¢ O€JIKaMM, BbI3bIBasi 00pa3oBaHME ocajka. K |
cM3 pactBopa Oenka J00aBbTE HECKOIBKO KPUCTAIJIOB MOYEBHHBI; AHATUTHYECKHA IPQEKT:
0o0pa3oBaHKe 0CAKA.IPOKUIITUTE. AHAINTHYECKUH 3((EeKT: BbINaACHUE IMYHOTO alIbOYMHHA.
Pe3ynbTaThl OnbITa 3aNMUIIUTE B BUAE TAOIHIIBI

Paooma 2. Yeneeoown

1. MPOBA INOJOBEJIOBA-MOJINIIA (0o6m1ast peakius JJis yTieBO0B).

K 1 cm® pactBopa rmoko3sl 1o6asste 1...2 kamm 10 % crmproBoro pactBopa o-HadTona u 4-6
kanenb KoHI. H2SOs. Ananutudeckuii 3ddexT: Ha rpaHuie pasjena ABYX CIOEB oOpasyercs
¢uoneroBoe KOJBLIO (€CIM BMECTO O-HadTONa B3STh PAacTBOp THMOJA, TO OOpa3yercs KpacHOe
KOJIBIIO).

2. MPOBA HA OBPA3OBAHMUE AJIBJAETU/HBIX CMOJL.

5 cm® pacTBopa rmokossl (1-5 %) cMermaiite ¢ 2 cM® 10 % pacTBopa €IKOTr0 HATpa U JOBEAUTE JIO
KHUIICHUS, HarpeBas Ha CHUPTOBKE. AHAIUTHYCCKUN dPPEKT: CONEpPKUMOE MPOOUPKU KEITEeT WU
Jake CTAaHOBUTCA TeMHO-OyphiM. [TosiBisieTcs 3amax kapamenu.

3. MPOBA HA BOCCTAHOBJIEHUE COJIEM ME/JIH.

K 2 cm® pactBopa rimoko3sl  106aBbTe 1 cM® pacTBOpa eaKOro HaTpa M 3 KAl pacTBOpa CymbhaTa
Mmenu. Habmomaem oopazoBaHue roiyooro ocanka ruapokcuaa menu (1), kotopslii cpa3y pacTBopsieTcst
1 PAaCTBOP OKpalIUBACTCA B ﬂpKO-CI/IHI/II\/JI OBET. HpOI/ICXOILI/IT KauCCTBCHHAA pPCaKd HAa MHOTOATOMHBIC
CIHPTHI, peakius OOYCIOBJICHA HAIWYMEM TUAPOKCHIBLHOW Trpynmbl. Harpedite 10 KumeHws.
Ananutnueckuit 3¢ dext: Habmomaercst oOpazoBanue >xentoro ocaaka Cu(OH)z, xoTopslil npu
JanbHEeHIeM HarpeBaHUM NepeXoaUT B KpacHbli ocanok Cuz0.

4. Peakuus bapdena
PeaxtuB bapdena MoxHO TOTOBUTH U 1O cieayromielt nponucu: B 200 M1 ropsiueit BOABI pacTBOPSIOT
13,3 r ykcycHokuciol memu. IlomemmBaroT 10 pacTBopeHus coiu, ¢punbTpytoT. K ¢unbrpary
npubasisoT 1,9 ma nensHoi ykeycHoilt kucnotsl - CH3 COOH u npubasnsitor 1 M B mpoOupky ¢
roko3oi (7%-ub1it pactBop. [IpoOupky HarpeBaroT Ha BoAsSHOW Oane B TeueHue 10 muH. (HE
neperpesarb). B mpoOupke ¢ rimroko30it o0pasyeTcs KpacHbIi ocagok okcuna meau (l). ducaxapumbt
ATOM pEaKIMu HE JIaf0T.

5. Peakuus ¢ MOYEBHHOM
B npobupky BchmaroT 0,5 T MOYEBUHBI, N00aBISAIOT 5-6 Kamenb KOHI[. COJSHOW KUCIOTHI U 2-3
KaIuiu T0Ko3bl. [lepemeriats 10 pacTBOpEHHsSI MOYEBHHBI M HATPETh Ha BOJISIHOM OaHe.

OPOPMJUIEHHUE PABOTbBI
Pesynbratsl paboTsl  0OpMIISIOTCS B BUI€ TaOIHIIBI

Peakuus Marepuain PeaktuBbl Oxkpacka Yem oOycnoBieHa
MCCJIEI0BAHMS MPOJIYKTa peakuus

1.

2.

3.

Paooma 3. JTunuowvt
1 PACTBOPUMOCTDB ’KUPOB 1 MACEJL.



a) B 5 MpoOUPOK MOMECTUTE 1O HEOOIBIIOMY KYCOUKY TBEPJOTO KUPa (CBUHOTO, TOBSKBETO U T.I1.) U
npuieite mo 1 mim: 1 — Bomel, 2 — 3Ta”ona, 3 — merpolieliHoro 3¢upa, 4 — arnerona. Eciu xup
HEpacTBOPsIETCs, NPOOMPKY IOMECTUTe B BOAsAHYI0O OaHl0 Ha 5 wmuHyT. CrhenaiiTe BBIBOA O
PacTBOPUMOCTH KHpa Ha XOJIO/I€ U IIPU HAarpEBaHUU.
06) B 5 mpobupok momecture mo 0,5 MI PAaCTUTENBHOrO Macia (IMOJICOJIHEYHOTrO, OJIMBKOBOTO,
KYKypy3HOTO W T.I) ¥ npwielte mo 1 mur: 1 —Boawl, 2 — 3TaHona, 3 — merpojeiHoro s¢upa, 4 —
aretona. Ecnm Macio He pacTBOpsieTcs, MPOOMPKY MOMECTHUTE B BOJISIHYIO OaHIO Ha S5 MUHYT.
Cnemnaiite BBIBOJI O pAaCTBOPUMOCTH PACTUTEIHHOIO Maciia Ha XO0JIOZE U IPHU HarPEeBaHUU.
2I'uApPOJIn3 ) KUPOB U MACEJIL
a) B 2 nmpoOupku momecTuTe Mo HEOOJBIIOMY KYCOUKY JXKMpa W mpwierte B 1 mpoOupky 1-2 M
pactBopa menoun (NaOH paz6.), a Bo Bropyro — 1-2 mu constHoi kucnothl (1:1). IIpoOGupku
BeTpsixuutTe. Ecnu n3MeHennit He HaOJIto1aeTcsi, TOMECTUTE MPOOMPKHU B BOJISIHYIO OaHIO Ha 5-10 MUH.
Crenaiite BBIBOJ O T'MAPOJIM3E KUPOB HA XOJIOAY U IIPU HArPEBaHUM.
0) B 2 mpobupku nomectute mo 0,5 MJI paCTUTEIBHOrO Macia W mpujieite B 1 mpoOupky 1-2 mi
pactBopa menoun (NaOH pa36.), a Bo Bropyro — 1-2 mu constHoM kucnothl (1:1). IIpoOupku
BeTpsixHuTe. Ecnn n3MeHeHnit He HaOJIt01aeTcsl, TOMECTHTE IPOOUPKHU B BOJISIHYIO OaHO Ha 5-10 MUH.
Craenaiite BBIBOJ O TMIPOJIM3€ PACTUTEIBHOIO MAcila Ha XOJIOZE U IIPU HarpEeBaHUU.
3 BBIIEJIEHUE )KUPA U3 MOJIOKA.
K 6 mi nensHOro Monoka npubasistoT 2 miut 10 %-noro pactBopa Na2COs, Xopo1io nepeMenmBamT u
B30anTHIBAIOT ¢ 5 MI 3¢upa. DPUpHBIA 0K MOMEIAIOT B YalIEeUKy JUIS BBIIAPUBAHMS HA BOASHYIO
Oanro (o Tsroi). [Tocie ncnapenus 3¢pupa ocTaeTes CAMBOYHOE MACIO — MOJIOYHBIN KHP.
4 OBHAPY/KEHUE I''IMIIEPUHA B )KUPAX (AKPOJIEMHOBASI ITPOBA)
B mpoGupky BHOcAT 2-3 kamum macna (xwupa), 0,1-0,2 r 6e3Bomnoro KHSO4 u marpeBaror Ha
CHUPTOBKE (MOJ TATOM) 10 MOSBIEHUS OENBbIX TYCTHIX MapoB. B mapel BHOCAT OyMakKy, CMOUEHHYIO
aMMHaudHbIM pacTBOPOM HUTpaTa cepeOpa. bymaxka ¢ pacTBopoMm coseil cepeOpa TeMHEeT.
5 ONPEJEJEHHUE MOJHOI'O YN CJIA.
B npenBaputenbHO B3BELICHHYIO CYXYIO KOJIOY /Il TUTPOBaHUS MOMeIaoT 3-4 kariau macia (Kupa).
Koi0y moBTOpHO B3BEHIMBAIOT HA aHAIUTHYECKUX Becax. [10 pasHOCTH BECOB PacCUMTHIBAIOT Maccy
HaBeckn macia (kupa). B konOy moGamisirorT 25 M crupra (MPU TUIOXOW PacTBOPUMOCTH CIIETKA
MOJIOTPEBAIOT HA BOJSHON Oane). 3areM B kosly BHocAT 12,5 ma 0,2H ciupToBOro pactBopa uojaa (u3
oroperku), 100 ma Boabl u mepememuBaloT 5 MuH. Cozaepxxkumoe kojiObl TuTpytoT 0,1H pacTtBOpa
THOCYJIb(aTa HaTpUs JI0 MOSIBJIEHUS CIa00XKeNTOro okpaimBanus.J{is 6osiee TOYHOTO OINpeIesieHus B
K0JI0y mpuinBaoT 1 MJI pacTBOpa Kpaxmaia M TUTPOBAaHUE 3aKaHYMBAIOT JO MCUE3HOBEHUS CHHETrO
okparmuBanusi. OIBIT HOBTOPSIOT — KOHTPOJIb, HO 6€3 Macia (3kupa).
Pacuer noanoro yucia npoBoasat mo hopmyne: M.u. = (V2 — Vi) .0,0127. 100/ m,
rae V2 — o06bem (Mi1) pacTBOpa THOCYINIb(aTa HATPUsI, U3PACXOTOBAHHOTO HA TUTPOBAHUE KOHTPOJIS; V1
— obbeM (MJI) pacTBOopa THOCYNIb(ara HATpHUs, U3PACXOJOBAHHOIO HAa TUTPOBaHHME MPOOBI Macia;
0,0127 — Tutp THOCYNB(ATA 1O HOAY; M — HaBecKa mMacia (T)
6. ONPEJEJIEHUE KUCJIOTHOI'O YHNCJIA.
B npenBaputenbHO B3BEIIEHHYIO CYXYIO KOJOY JUIsl TUTPOBaHUS MOMENIAIOT MPUMEPHO 2 MJI Macia
(>xupa)— 2...3 r. KosiOy MoBTOpPHO B3BEIIMBAIO HA aHATUTHUYECKUX BecaX. I1o pa3HOCTH pacCUMTHIBAIOT
Maccy HaBecku macia (xupa) = 2...3 r. B xon6ouky go6asisitot 10...15 mu cmecu cimpra ¢ a3hpupom
(1:1), 1...2 xanmu ¢enondranenna u tutpyot 0,1 H pactBop KOH no nossnenus cnabo-po30Boro
okpamuBaHusi. Okpacka mnociie B30aiThIBaHWS HE JOJKHa wHcye3ath B TedeHwe 0,5...1 MuH.
Kucnornoe uucno paccuurtsiBatot o popmyne:  Ku. =V T/ m,
rae K.u. — kucnotHoe uncno; V — o6wem (mi1) ciuproBoro pactsopa KOH, nomeamero Ha THTpoBaHue
(mm); 7— tutp 0,1 H pactBopa KOH; m — macca HaBecku Macna (5kupa), T.

O®OPMJIEHUE PABOTbI
Pesynbrathl paboThl  0OpMIISIOTCS B BU/IE TaOIHIIbI

OnbIT Marepuan PeakTuBbl BriBo
WCCIICJOBAHMS




Paboma 4. ®epmenmspr  UCCIEJOBAHUE CBOMCTB AMUWJIA3BI

1 @epmenmamuensiit 2udponus Kpaxmana.

B nBe npoOupku HanuBaroT no 10 xanens 1% pactBopa kpaxmana. B oxny u3 Hux (mpoOupka Nel)
BHOCAT 4 Karuty BoJIbI (KOHTPOJIb), a BO BTOPYHO (Ne2) — 4 xariu pacTBopa CIIOHBI, pa3BEICHHON B 5 pas.
[lepemMemMBalOT U CTaBAT TEPMOCTAT WK BOAsIHYIO OaHro Ha 15 mun nipu 37 C. 3arem u3 npodbupku Nel
OTOMPAIOT 10 4 KaIljIk UCCIeyeMOro BEIECTBA, KOTOPhIE BHOCAT B JABE Pa3IMYHbIC IPOOUPKHU.

a) peakuusi Ha Kpaxmaia. B oxany u3 mpobupok mobapnser 1 xammo 1% pactBopa Homuaa kamus
(peakuus ¢ ogom). B mpucyTcTBUM Kpaxmaiia MOSIBISIETCS CHHEE OKpallIBaHHe.

0) Peaknus Tpommepa. B npyryto — 3 karuum 5 % pactBopa cynbsdara meau u 5 kamens 10% pactBopa
THAPOOKHCH  HATpUs U OCTOPOXKHO HarpeBaloT A0 KureHus (peakuus Tpommepa). IlosiBnenue
KpPacHOTO OKpAIllMBaHUsS YKa3bIBAeT Ha MPHUCYTCTBUE B PACTBOPE KOHEUHBIX MPOAYKTOB THIPOJIN3A
Kpaxmalia — III0KO3bl U MajbTO3bl. AHAJIOTUYHYIO MPOLIEIYPY CIENaTh C COIEPKUMBIM Mpooupku Ne2.
Pe3ynbratel onbiTa 3anucarb B Bue Ta0IuUIs 1.

Ne Peaknus
[IpoOupku Cyb6cTpar depMeHT ¢ Hogom Tpommepa
1 Kpaxman Bona (koHTpoIIh)
2 Kpaxman AmMunaza

Pe3ynpTar NOMKEH MOKa3aTh, YTO B NMPHUCYTCTBUM BOJABI TMAPOSU3a KpaxMmasla HE MPOUCXOIUT, U
peakmust ¢ #070M JI0JDKHA OBITH IOJIOKUTENFHOU, a peakuus TpoMMepa — OTpUIIaTeTbHON, TOTa KaK B
IPUCYTCTBUM aMUWJIA3bl CIIOHBI PE3YybTAThl JOJKHBI ObITh IPOTHBOMOIOKHBIMU, TaK KakK IMPOU30ILEI
TUIPOJIU3 Kpaxmala.

2.Biusinue TeMnepaTypbl Ha AKTHBHOCTH (DepPMEHTOB.

B aBe mpobupku npumute o 10 kamens 1% pactBopa kpaxmaina. 3aTeM B OJHY M3 HUX JOOaBUTH 5
Kalleslb pacTBOpa CIIOHBI, Pa3BEJCHHOM B 5 pa3, a B APYTryl0 — TaKOE K€ KOJIMYECTBO NPEABAPUTEIHHO
MpOKUIsTYeHHOU B TeueHue 10 MuH ciroHbl. [IpoOupku BCTpSIXHYTh M TOCTaBUTh B TEPMOCTAT Ha 15 MUH
npu 37°C, mocre 4ero ¢ coaepKUMbIM KakI0i TIPOOUPKH TpoJIeNaTh peakiuu ¢ iiogom, Tpommepa. B
MPOOUPKE C MPOKHUITSTICHHOW CITFOHOM THAPOIIN3a Kpaxmalia He MPOU30UIeT (mouemy?).
3Baunsinue pH cpeabl Ha aKTUBHOCTDH (DEPMEHTOB.

a) B 8 mpoOupkax npunauBaroT o 1 Mi1 AMCTUITMPOBAHHOM BOABI, a 3aTeM B pooupky Nel BHocAT 1 mit
0,2% pacTBOpa COJISIHOM KHCIIOTBI, MEpPEeMELIMBAIOT U OTOMpalOT M3 Hee | MII CMecH, KOTOpYIO
nepeHocsaT B mpoOupky Ne3 u tak ganee. U3 mpobupku Ne8 orbuparor 1 M v BeUTMBaOT. Takum
o0pa3oM, MONy4yaroTCs pPAa3JIMYHble pPAa3BEIEHUS COJITHOM KHCIIOTBI, KOTOPBIE COOTBETCTBYIOT
paznuuHbiM 3HaueHusiM PH cpenpl. Tlocne sToro B kaxkayro mpoOupky mobasisitor mo 2 miu 1%
pacTBopa Kpaxmana M mo 1 mi pacTtBopa ciroHbl, pa3BeeHHOM 1:10. IlpoOupku BCTpSAXHYTH U
TIOCTAaBUTH B TepMocTaT Ha 15 Mun mpu 37°C. 3aTem oXTaauTh 1 106aBUTEH BO BCe TIPOOKpKH TI0 1 Kare
1% pacTtBOpa Homa B Moamae kanusa. OTMETHUThH, YTO MOJIHBIM T'MAPOJU3 Kpaxmaja IPOU30LIEN B
npobupkax Ne 5 u 6, rae pH cpenbl pactBopa HaxoauTcs B npenenax 6,8 — 7,2, T.e. ONTUMAaJIbHBIX
JUISL NEHCTBUS aMUJIa3bl.

4.BiusiHue aKTHBATOPOB M HHTHONTOPOB HA AKTHBHOCTH ()ePMEHTOB.

B npobupky Nel BHocsaT 1 kammo 1% pactBopa xjopuaa Hatpus, B mpooupky Ne2 — 1 kammo 1%
pacTBopa cyibdara Meau, a B npooupky Ne3 — 1 karutro Bojbl. 3aTeM BO Bce MPOOUPKH J100aBIISIOT MO
10 kanens caroHbI B pa3BeneHuu 1:5. [lepemeninBaioT 1 BHOCAT B KaX1yr0 MPOOUPKY 10 5 kamnenb 1%
pacTBopa Kpaxmaya U OCTaBJISIIOT 1-3 MUH npu KOMHAaTHOM TeMreparype. Ilocne uero BHOCAT BO Bce
npobupku mo 1 kare 1% pacTBopa oa B Hoauae Kaiusl.

Pe3ynbpTaThl 3anMCHIBAIOT B BUE TAOJIHIIBL:

Ne Cybocmpam Depmenm Oxpacka pacTBopa nociue 100aBiIeHus
[IpoGwr 1oa B IPUCYTCTBUH
BOJIBI Cynbdata Menu | XJ0puia HaTpUs
1 Kpaxman Amwniiasza
2 Kpaxman Ammunaza
3 Kpaxman Awmmnaza

Paboma 5. Ananu3 nuwesvix npooykmoe. Méo



HccaenoBanue Nel {151 onipeziesieHnsi BOIHOCTH B NMPEABAPUTENHHO B3BEHICHHYIO YHCTYIO TPOOUPKY
HamuBanu 10MJI MOJOTrpeToro Mena. 3aTeM B3BELIMBAJIM U OMNPEAENsUId Maccy uyuctoro meaa. Ilo
dbopmyrne p=m\V, rae p — MIOTHOCTh, M — Macca, V - 00bEM BBIUYUCIIINA TUIOTHOCTD KaXI0H MPOOBI
mena. Hopma mtotnoctu mena — 1,35r\em3. Eciu I0THOCTh Meia MEHbIIIE HOPMBI, 3TO TOBOPHUT 00
U30BITKE BOJEL.

HccnenoBanue Ne2. Hamuume ¢epMeHTa amactasbl, KOTOPBIA T00aBIsSeTCS B MeJ IYEIaMH,
ornpeAessIn npu 1o0aBiaeHUH B mpodupky Kk 10 miu BoxHoro pactBopa mena (1:2) 1%-Horo pactBopa
kpaxmana. [lomydeHHylo cMmech mocTaBwid Ha 1 4 B BoasHywo Oanro (45°C), 3areM OXJaauiu M
nobapwim 1-2 karm HacToWkuM Homa. OKpalliBaHHWE pacTBOpa B CHHHMM IIBET YKa3blBaeT Ha
OTCYTCTBHE B HEM (pepMeHTa AUACTa3bl, U, CIIEAOBATEILHO, Me]l HE HATYPaJIbHBIH.

HccaenoBanue Ne3. /{51 BBISIBIICHUS MPUMECH CaxapHOM (CBEKJIOBUYHOW MATOKH) K SMIJI pacTBopa
mena (1:1) mpubaBunm 5 xanenb 5%-Horo pactBopa HuTpata cepedpa. [losBiaenne Myt unm 6er10ro
0CaJIka TOBOPUT O HAJIMUMH JAHHOU MPUMECH.

HccaenoBanue Ne4. J11s1 BbISIBICHUS HATMYUS B MEJI€ IPUMECH KpaXMaJlbHOM MATOKU K SMII pacTBOpa
Mmena (1:1) noGaBuiu B mpoObI IO 5 Karieab HallaTBIPHOTO ciupTa. Eciu mpu oTcTanBaHUM BBINAAET
0CaJI0OK TEMHOI'O I[BE€Ta, MOKHO TOBOPUTH O HAJIMYNU KPAaXMaJIbHOM MAaTOKH.

HccnenoBanue NeS. Jlns ompeneneHuss mpuMeced Kpaxmalia Wid MyKd B pactBop meaa (1:1)
N00aBIsUIM O Karuie HacToiku Hona. Ilpw Hanmuumm cuHEW OKpacKu MOXKHO CYIUTh O IMPUMECH
Kpaxmala Wi MYKH.

HccnenoBanue Ne6. /s onpeneneHuss npuMecu >KeJaTMHA WM KJIesl Harpeid IIeJOYHOM pacTBOp
Mena (1:2) mo xumeHus. CMOYEHHOH JIaKMYyCOBOW OyMa)KKOW Ompenenuiau peakiuu mapoB. [lpu
HaJUYUH KEJIATUHA WM KJIesl TIPU KUMSTYCHUH BBIACIIACTCS aMMUAK, KOTOPBIM BBI3BIBACT TOKPACHEHUE
WHIUKATOPHOU OyMaru.

HccnenoBanue Ne7. s omnpeneneHuss NpuMecH Mena B Kaxayw MpoOy J00aBIsuld HEMHOIO
YKCYCHOM KucioTel. OO0pa3oBaHue ra3a TOBOPUT O HAIUYUU Mea.

HccaenoBanue Ne8. [l onpeenenns mpu3HAKOB OpOXKEHUSI UIIM MOBBIIIEHHON KUCIOTHOCTH MEJ K
10mn 10%-H0T0 pacTBOpa Mena nqo0aBuiM 5 kamnenb 1%-HOro cnupToBOrO pacTBopa ¢eHoadTanenHa
u 0,5m1 0,1%-Horo enkoro Hatpus. IIpu Mcue3HOBEHHH MAJMHOBON OKpPackKd MO>KHO T'OBOPHUTH O
MOBBIIIEHHOW KHUCIOTHOCTh Me€Ja M O HalW4YuM [pU3HAKoB Oposkenus. Eciu mpoba mpu
BCTPSIXMBAHUH TIOMEHSIIa MAJTMHOBYIO OKPACKY Ha UCXOHYIO JKENTYI0, MOKHO CYAUTH O IMOBBIIIICHHOM
KHCJIIOTHOCTH ME/1a, 3HAYUT O €r0 HE3PEJIOCTH UM HEHATYPaJIbHOCTH.

Pesynbratel paboTel  0hOPMIISIIOTCS B BUJI€ TaOIHUIIBI

OmbIT Marepuain Peaktusnl BriBox
HUCCIeI0BaHUsI

Padora Ne6. IOJTYHEHHUE BE3AJIKOI'OJIBHOI'O HAIIUTKA IIPH

BBIPAIIIMBAHUU KOMIIVIEKCA MUKPOOPT'AHU3MOB

YAUHOI'O F'PUBA

enb paboThl: 0O3HAKOMHUTHCS C CUMOMO30M MHUKPOOPTaHM3MOB B MPHUPOJIE U UCIOJIB30BAHUEM ITOTO
SIBJICHUS B IPAKTHYECKHUX

LETAX.

Teopernyeckue nNpeanoCbLUIKH

B npupoje mmmpoko pacnpocTpaHeH CUMOMO03 MUKPOOPTaHU3MOB, M 3TO MOXKHO HAOMIOAATh B YailHOM
rpube, B KOTOPOMCOBMECTHO DAa3BUBAIOTCS JIPOXIKH (JIPOXOKEBbIE TPUOKH) U YKCYCHOKHCIBIE
Oaktepun. Takum o0pazom, wyaillHBIH Tpubd — 3TO KyJabTypa JBYX OJHOBPEMEHHO JKHUBYIIMX
MHUKPOOPIaHU3MOB, OOpa3ymoIUX TOJICTYIO CIM3HCTYIO IUICHKY Ha IOBEPXHOCTH IOJCaxapeHHOTo
yaifHOro HacTosl. B pe3ynbpTaTe X KU3HEAEATEIbHOCTH U 00pa3yeTcsl YailHbIi KBac, mpuoOpeTaromui
cllerka ra3upOBaHHbIM KHUCIOBAaTO-CAAKUI BKyc. B GaHKe roToBOro 4yaifHOro HacTosi MOKHO BUJIETH,
YTO Ha TMOBEPXHOCTU MPO3PAUYHO-OYpOBATOM >KUIAKOCTH "TUTaBaeT" TOJICTBINM JHCK: CBEPXY OCINBIH,
IUIOTHBI M ONIeCTSIIuii, CHU3y — cepoBaThlii M pbIXJibli. HayyHoe Ha3BaHue dYaiiHOro rpuba—
MEIy30MHUIIET — OOYCIIOBJIEHO CXOACTBOM C MeAy30M. Teno uaiiHOro rpuba mMpeacTaBisieT co0oit



KOJIOHHUIO JPOXOKEH M YKCYCHOKUCIBIX OakTepuil. JIposiku, 3aHUMAIOIINE HUKHIOIO YacTh CIIOCBHINA
rpuba, mepepabdaThIBAIOT COJEPKAIIMECS B PAcTBOpPE caxap Ha CHUPT M YIJICKUCHBIA Ta3 (IUOKCHT
yriepoza), TEM CaMbIM MOJTOTaBIMBas MUTATEIBHYIO Cpelly JJIsl YKCYCHOKHCIBIX OaKTepHii, KOTOpbIE
CKJICEHBI MEX Ty CO00¥ 0COOBIM BEIIECTBOM U

00pa3yloT BEPXHIOW, IJIOTHYIO 4YacTh rpuba. CocTaB YKCYCHOKHCIBIX OaKTepuil HEOIMHAKOB, a
[I03TOMY U BbIpabaTbiBaeMble MU BEUIECTBA HEOAHOPOIHBI. OJHM U3 HUX OKHUCIAIOT 00pa30BaHHbII
JOPOXOKaMU 3TUIIOBBIM CHMPT B YKCYCHYIO KMCIIOTY, IpPYIM€ IpEBpallaloT caxapo3y B IJIIOKO3y U
GpYKTO3y M OKHUCISIOT MOHOCaxapa /0 TJIIOKOHOBBIX KHCIOT. OOpa3zoBaBIIMECs KHCIOTHI
HCIOJIB3YIOTCS JPOAOKAMM ISl CUHTE3a BUTAMHUHOB, HEOOXOJUMBIX Il Pa3BUTHUS YKCYCHOKHCIIBIX
Oaktepuid. IlpenmonaraioT, YTO KOJOHUHU JAPOXIKEBBIX TPUOKOB M YKCYCHOKHCIBIX OakTepuit
IIPOM30LUIM  OT MMKPOOPraHM3MOB, HaceslloMX I1ouBbl IIpuMopckoro kpas, KOTOphlE C
MeTbUal MK YaCTHIIAMH 3eMJIU, PUIMIIIIUMU K KOPHAM KEHBIICHS UIH

KONBITHS, TIONAa]l B HACTOW M, OYYTHBIIUCH B ONArOMpHUATHBIX YCIOBUAX, OYpPHO Pa3MHOXKAIHCH,
o0pa3ysi KOJIOHHIO B BHJIE€ TUICHKU Ha MOBEPXHOCTU XKUAKOCTU. BeposATHO, Tak U BO3HUKIIA KYJIbTypa
YyaiiHOro Tpuba, KOTopas 3aTeM PaCIpOCTPaHUIACh UyTh JIM HE IO BCEMY 3eMHOMY miapy. Bo MHOTHX
antekax EBponbl HacToil waiiHOro rpu0a MpoJaeTcssi U MOJIb3YeTCs OOJBLIONW MOMYJISPHOCTHIO.
KonnenrpupoBanHelii 4aiiHblii Tpuld, 3amaTteHTOBaHHBIM B ['epmanun mox HaszBanueMm "KomOyka',
COXpaHsieT BCE HEOOXOAMMBIC aKTHBHBIC BEIIECTBA YalHOTO rpuba, 3a HCKIIOYEHHEM YKCYCHOU
KHCJIOTHI ¥ CIIUPTA. Y CTAaHOBIICHO, YTO B COCTAaB HAIIMTKA YaifHOTO TprOa BXOIST BEUIECTBA, )KU3HEHHO
HeoO0XoAuUMBIe JUIsl OopraHu3Ma uenoBeka: Butamunsl C, rpynnsl B, P u D; opranuueckue KuCIOTHI
(YKcycHasi, TIIIOKYpPOHOBas, IIaBeJeBas, MOJOYHAs, JUMOHHAas); (epMeHThl (KaTajas3a, ammuiasa,
mporeasa, jaumasza). Kpome TOro, B HEM NPUCYTCTBYIOT aHTUOMOTUKHU, MOJABISIONINE pPa3BUTHE
cTa(hpUIOKOKKOB, CTPENTOKOKKOB U Apyrux Oaktepuii. Hanbonee 61aroTBopHOe BIMSIHUE HA OPTaHU3M
OKa3bIBaeT TIIOKYPOHOBAs KHCIOTa, OONafaromias Je3MHTOKCUKAIIMOHHBIM JeicTBUeM. MomouHas
KHCJIOTa YHHUYTOXKAET BPEIHYI0O MUKPO(DIOPY KUIICYHUKA U HOpMAITU3yeT ero GpyHkiuu. YaitHslit rpud
3¢ (deKTHBEeH NPUBATEPOCKIEPO3€, XOPOUIO CHUMAET TOBBIIIEHHOE apTepHalbHOE JIaBIICHUE,
CIOCOOCTBYET YMEHBUICHHIO M JaK€ IMPEKPALICHHUIO TOJIOBHOW 00N, HOpMalu3yeT COH. Takum
o0pa3oM, IMOCTOSHHOE YNOTpeOJieHWe HacTOs 4YaiHoro rpuba ymaydniaer caMOYyBCTBHUE U JaXKe
M3JICUYMBACT OT HEKOTOPBIX OomnesHeil. [y monmydeHuss HambOosiee Ka4eCTBEHHOTO HAIMTKA CIEIYyeT
OpaTh TOJNBKO KHIISIYEHYIO BOJAY, TaK KaK BOJA MU3-TIOJ KpaHa COJEP>KUT MHOTO KalbIlHsl, KOTOPHIH B
KUITIYCHOW BOJE BbINANaeT B 0CafoK. Kanplnii B HEKMISTYEHON BOJIE COCUHSETCSA C TIIFOKYPOHOBOM
KHUCJIOTOH, 00pa3ys Ha JIHE COCyJia 0CaI0K IIIOKOHATa KaJIbIIHsL.

Ilopsinok BbINOJHEHHS Pa0OTHI

JIaGoparopHast paboTa HPOBOJAUTCA Ha JABYX 3aHATUAX. Ha mepBOM 3aHATUU TOTOBAT Cpemy A
pa3BuTH yaitHoro rpuba u ero noces. Ha BropoM nMpoBOAAT aHaJIM3 TOTOBOTO HAMTKA.

Bansartuel

Jis Toro 4troObl MOJIyYUTh KaueCTBEHHBIM "dailHbI rpub", HEOOXOIMMO TIIATENBHO COOJII0AATh
YUCTOTY Ha CTAaJWU €ro MNPUrOoTOBJIEHMS. [ co3gaHMsl ONTUMANbHBIX YCIOBHHM pPEKOMEHIYyeTcCs
KOHLeHTpanus caxapa B Hanutke 10 %, Temneparypa

okpyxaromeid cpensl  25...30 °C, npoOKUTENBHOCTh HACTaUBaHWs — OJHA-JBE HEIEeNH.
OO0s3aTenbHbII KOMIIOHEHT HUJIKOCTH, B KOTOPOH pa3BHUBaeTCs TpHO, — HACTOH Yasi, KOTOPBIN CITYKUT
HMCTOYHUKOM a30THCTBIX BEIIECTB JUIS APOXOIKEH U YKCYCHOKHCIBIX OaKTEepHil M caxapo3bl — HICTOUHUK
yriepona.

1. Bekunsatuts 1 11 Boabl, 100aBUTH B BOAY OJIHY YailHYIO JIOKKY (MJIM OJUH MAaKETHK) yasl.

2. Yepes 15...20 mMuH, KOorJa pacTBOp HACTOUTCS, 100aBuTh B Hero 100 r caxapossl (caxapHOTo Mecka),
THIATEIBHO

nepeMelaTb, OCTYJUTh 10 TeMieparypsl 25...30 °C.

3. ToxaroroBneHHBIN pacTBOpP OTGUIBTPOBATH Yepe3 KAalPOHOBOE WM METALTMYECKOE CHUTEYKO
HETOCPEICTBEHHO B MOJTOTOBJICHHYIO OaHKy (00beMoM 2—-3 nuTpa).

4. BHecTy B MOATOTOBJICHHBIN YallHBIN PACTBOP CJIOW YaHOTO Tpuda, OTIEICHHOTO OT YK€ PacTyIIero
U UCTIOJIb3YEMOT'0 B KaUeCTBE MaTOYHOU KyJIbTYphl YaifHoro rpuda. KyiasTuBupoBaHue NpoBOANUTE MPU
koMHaTHoM Temnepatype (20...25 °C), HakpbIB 6aHKY ¢ TpUOOM cayi(peTKOM.

[Tonmy4yeHHBI HAUTOK MOXeET OBITh MCIIOJB30BaH JUIS ONpPENEICHUs B HEM HEKOTOPHIX MPOIYKTOB
MeTtabonu3ma. B OaHky 1Mo mMepe HEOOXOAMMOCTH 3aJIMBAIOT PACTBOP Yasi U CaxapHbIA MECOK IS
II0JIy4Y€HHUsI HOBOW MOPILIMYU YallHOTO HAIUTKA.



Paszpocmmiics 4YaiiHbli rpu0 B JanbHEHIIEM MOXXHO pa3pe3aTb Ha MeEJKHE KYCOYKH, KakK I10
TOPU30HTAJU, TaK U MO BEPTHKAIM U 3aCE€BAaTh HOBBIE EMKOCTU C MOJTOTOBJIEHHBIM YailHO-CaxapHbIM
pacTBOpPOM.

JaHsaTHeE?2

JU1 OLIEHKHM KaueCcTBa HAIIUTKA ONPEAEIIAIOT KOJIMUECTBO HAKOIUBIIUXCS KUCIIOT.

1. Onpenenuth ypoBeHb pH (cMm. mabopatopHyro paboty 1). O6biuHO pH HacTosi MMEET KHUCITYIO
peaknuto B 30¢ pH ot 5 10 3. Onpenenute pH cpenst mpu nmomomu pH-metpa. s aToro mpubop
yepe3 ajanTep IMOAKIIOYHUTE K CEeTH MepeMeHHoro Toka 220 B. DOnekrponbl (cpaBHEHWHS,
BCIIOMOTaTEJIbHBI W TEPMOKOMIICHCAIIMK) TMPOMBITh AUCTHILIMPOBAHHOM BOJIOM, OCYIIMTH U
MOTPY3UTh B UCCIEAYEMYIO KHUAKOCTb. YPOBEHb MOTPYKEHHUS DJJIEKTpoAa B IKUIKOCTb, IS
OecriepeboitHoii paboTel pH-MeTpa, 1oMkeH ObITh BhIlIe 16 MM. BiTrounTs prbop HaXKaTHEM KHOIIKU
On/Off, a xmonkoii MV/pH BeiOparh pesxkum usmepenuss pH. Uepes 30...60 ¢ cHATh IOKa3aHUA U
BBIKITIOUUTH TPUOOp KHomKoi ONn/Off.

2. OnpenenuTb MacCOBYIO JIOJII0 MOJIOYHON KUCIOThI TUTPOMETPHUUECKUM METOJIOM.

Meto OCHOBaH Ha HEUTpaIu3alUy MOJOYHOM KHUCIIOTBHI I'MAPOOKHUCHIO HATPUS IPU HAarpEeBaHUU U
HEUTpanu3aluy U30bITKA IIEJI0OYH CEPHOM KHCIOTOW. B KoHMUeckyro koi0y co nundom oosemom 250
M BHect 10 Mt HacTo¥ku YaiiHOTO Tprba, 80 mMi AucTUIUTMPOBaHHOK Bojbl U 20 M pacTBopa 1 H
NaOH, nepememarty ¥ KUISTUTH C OOPAaTHBIM XOJOJUIBHUKOM B TEUEHUE 5 MHUH. 3aTeM OXJIaJUTh,
MIPEIBAPUTENILHO 3aKPhIB KOJIOY MPOOKOi ¢ TpyOKOH, HAIMOJIHEHHON HATPOHHON M3BECTHIO, TOOABUTH 3
Karmmu pactBopa (QenondranenHa U TUTpoBaTh pactBopoM 1 H H2SO4 no oOecuBeunBaHus.
[TapaniensHO MpoOBECTH KOHTPOJIbHBIN ONBIT. B kKoHMYeckyro konly co unuirdgom odvemom 250 mi
BHectH 20 mur 1 H# NaOH, 90 M1 AMCTHIITMPOBAaHHOM BOBI, KUIISATHTH C OOPATHBIM XOJIOUILHUKOM B
TeUEeHHWE 5 MHUH; OXJIAJUTh, 3aKPbIB €€ MPOOKON ¢ TPyOKOW, HAMOJHEHHOW HATPOHHOW H3BECTHIO;
n00aBuTh 3 Kamu pactBopa denondranenna u TutpoBats 1 H H2SO4 no obecrieunBanus.

3. MaccoBy1o 101110 MOJIOUYHOU KUCIOTHI X, % BeMUCIUTH 110 (popmyie (2.1):100
09,0)(kom--=KVVX, (21) rme Von — o6bem 1 H H2SO4, uzpacxomoBaHHO# Ha TUTPOBAHHE
n30beiTka 1 H NaOH onbrrao# ipo6sr, Mit1; VK — 06bem 1 H# H2SO4, n3pacxog0oBaHHON Ha TUTPOBAHHE
n30biTka 1 H NaOH xontponsHOi mpobsl, Mit; K — monpaBounbsiii koddduuuent mis pacteopa 1 H
NaOH; 0,09 — macca momouHo# kucnotThl, cooTBeTcTBytomas 1 cm3 1 H NaOH, r/cm3; V — o0bem
pacTBopa yaiiHOro rpuba, B3sToro Ha aHaiau3, Mi; 100 — koaddunuent nepecuera Ha 100 M1 pacTBopa
yaifHoro rpub6a.4. Onpenenutb MacCOBYIO KOHIIEHTPAIMIO YKCYCHOM KHCJIOTBI IO KOJIUYECTBY
TUAPOOKHCH HATpUs, HM3PACXOJI0BAHHOM HA TUTPOBAHUE YKCYCHOM KHUCIOTBI, COJAEprKalleiics B
pacTBope yaiiHoro rpuba. B crakan nuneTrkoil BHeCTH 5 MJI pacTBOpa yaiiHOro rpuda, 1o6asuth 10 M
JTUCTUJUTMPOBAHHOW BOJBI U JBE-TPH Karuid pacTBopa ¢eHondrarernHa u Tutponars pactsopoMm 0,1 H
NaOH no nosiBinenus Hencyesaromiero B TedeHue 30 ¢ po30BOro OKpanruBaHusl.

5. MaccoByt0 KOHIEHTPAILUIO YKCYCHOM KUCIOTHI (TUTPYEMYIO KUCIOTHOCTH P) B /100 MJ1 BBIYUCTUTD
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no dQopmyie rie 0,06 — KoOMMYECTBO YKCYCHOW KHUCIOTBI B T,
cootBeTcTBytomee 1 mi pactopa 0,1 H NaOH; V1 — xonuuectBo pactBopa 0,1 1 NaOH, nmomesiiero
Ha THUTpOBaHHWE, V2 — KOJMYECTBO pacTBOpa YalHOTO Tpuba, B3SITOrO Ha THUTPOBAaHHWE, MI. 3a
OKOHYATENbHBII pe3ynbTaT NPUHATH cpenHeapudmernyeckoe P AByx mapamnensHbix onpenenenuit Pl
u P2.

6. B Bune Tabn. 2.1 3amucaTh, Kak B MpOLECCe KYJIbTUBUPOBAHMS MEHSIIHCH (U3UKO-XUMHUYECKUE U
OpraHOJICTITUYECKHE MMOKa3aTeIN HACTOS YaHOTO Tpuoda.

2.1. Pe3yabTaThl aHAIH32 GU3NKO-XMMHYCCKHUX H

OPraHoJIeNTHYECKUX MOKAa3aTe/Iell HACTOsI YaHHOro rpuda
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7. Cnenath 3aKiIt0OueHHUE TI0 1a0OPATOPHOI paboTe 0 MPOJOHKUTEIFHOCTH KYJIbTUBHPOBAHUS YaTHOTO
rpuba I OJTydeHUsI
KaueCTBEHHOT'O CJIeTKa ra3MpOBaHHOI0 HAIMUTKA.

OueHuBaHME Pe3VJabTaToB chopmMupoBanHocTH komnerennun OITK-6.1

MeToan4yeckue yKa3aHHUs M0 MOATOTOBKE K BbIIOJTHEHUIO JJA00PaTOPHBIX padoT
[Tmaner 1a00pPaTOPHBIX 3aHIATUN M METOJMYECKUE PEKOMEHIALNH TI0 TIOATOTOBKE K HUM pa3paboTaHbI B
COOTBETCTBHUH C MIPOTrPAMMOI TUCHUIUIHHBI «XUMUYECKHE OCHOBBI OMOJIOTMYECKHUX MPOIECCOBY U
IIpeIHa3HaueHbl Ul IPOBEICHUS JIaOOPATOPHBIX 3aHATUHN U JUIsl CAMOCTOSATEIbHON OITOTOBKU
CTYJIEHTOB.
JlabopaTopHBIN TPAKTUKYM IO AUCIHHUIUIMHE «XUMHUYECKHUE OCHOBBI OMOJIOTMUECKHUX MPOIIECCOBY
MO3BOJISIET CTYICHTY IPUATH K MPABUIBHOMY IOHUMAHUIO B3aUMOCBSI3U MEXAY TEOPUEH U MPAKTUKOMN
AKCIIEPUMEHTA, 3aKPENUTh TEOPETUUECKUE 3HAHUS U TIPUBUTH ONPE/ICIICHHbIC HABBIKM B HAYYHOUH
paboTe ¢ UCIoNIb30BaHUEM COBPpEMEHHOro 00opyaoBanus. PaboTa B maboparopuu TakyKe MOBBIIIAET
UHTEpPEC U YIri1yOJsieT HOHUMaHueE JIEKIIMOHHOTO MaTepuara.
K Boinmonuenuto 1abopaTopHOi paboThl CTYIACHT JOIYCKAETCs JIUIIb MOCJe MPOBEPKH MpernojaBaTesieM
CTEIIEHH ero TOTOBHOCTH K pabore. K cienmyromeii paboTe MOMYyCKAlOTCS CTYAEHTHI, MOJHOCTHIO
o opMUBIIHE MPEABIAYIIYIO Pa00OTy U MOATOTOBUBIINECS K BHITOTHEHUIO HACTOSIICH.

MeToan4yeckue peKOMeHAAMH 110 OPraHU3ANNH CAMOCTOATEIbHOUH PadoThI
l'ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO MNPO(ECCHOHATBHOTO 00pa30BaHUs
MPEAYCMATPUBAETCS BBIIEJICHNUE B YUEHBIX IIAHAX BY30B BPEMEHH, OTBOJMMOI'O Ha CAMOCTOSITEbHYIO
(BHEAYIUTOPHYIO) pabOTy CTY/IECHTOB.

I'maBHOE B Tako# paboTe — ATO ee MpaBUJIbHAS OpraHU3allHsl, KOTOpask BKIOYAeT B ceOs MIaHUpPOBaHUE,
3a/1aBaeMO€ TeMAaTHUYECKUMU TIJIaHAMU U TIOCIIEIOBATEIbHOCTBIO M3YUECHHS TUCITUTITIH.
CaMocTtosiTenbHast paboTa MO AUCHUIIIMHE «XHMMHYECKHE OCHOBBI OMOJOTHYECKHX MPOIIECCOBY
MIPOBOJIUTCS C IEJBIO YIIYOJEHUS U 3aKPETUICHUS TTOTYYEHHBIX B X0/I€ JICKIIMOHHBIX 3aHITHI 3HAHUN U
MpHOOpEeTeHnE HABHIKOB TIOJNB30BAaHUS  PEKOMEHJIOBAHHOW IUTEPAaTypoil , HABBIKOB HAyYHOTO
HCCIIEIOBaHUS.

CamocTtosTenbHass paboTa HauyMHAeTCs ¢ palbOTHl Haj JIEKIMOHHBIM MarepuanoMm. OHa
BKJTFOYAET KOHCIIEKTHPOBAHUE JIEKIIMI M TIOCIEAYIONIYI0 paboTy Haa HUMH. [Ipu KOHCTIEKTHPOBAHUH
JEKIIMM PEKOMEHIYEeTCsl Ha KaXKJIOM CTpaHUIE OCTaBIATh MOJA I MOCIEAYIOUUMX 3amuceil B
JIOTIOJTHEHNE K KOHCIIEKTY.

[Ipu paboTe Hag TEKCTOM JIEKIIUH CTYACHTY CIeAyeT oOpaTuTh ocoboe BHUMaHHE Ha MPOOIEeMHBIC
BOIIPOCHI, TIOCTaBJICHHBIC NPENoJaBaTesieM IMPU UYTEHWM JIKIIMU, a TaK K€ Ha €ro 3aJaHue |
PEKOMEH/IalluH.

PexoMeHaauMu 1Mo MOAr0OTOBKE K NMPAKTHYECKUM 3aHATHIIM, KOHTPOJbHBIM PadoTaM IK3aMeHy
CaMocTosaTenpHOE U3yYeHNE TUCIUILTUHEI 11eJIECO00pa3HO HAUMHATh, 03HAKOMHUBIIIUCH C IIPOTPaMMON
JTUCIUTIIMHE ¥ TpeOOBaHUAMH K MHHHUMYMY COJEp)KaHWS, 3HAHUAM M yMEHHUSIM TIO JTaHHOM
JTUCIUIUINHE. YSCHUB OOLIYI0 CTPYKTYPY Kypca, MO3HAKOMHUBIIUCH C 3a4€THBIMU BOTIPOCaAMHU,
MOXHO TEPEXOJUTh K €r0 MO3TAHOMY W3YYEeHHUIO, MPHUBJIEKAS IS ATOT0 MaTepUaNbl JEKIUA U
PEKOMEHIOBAaHHYIO YUEOHYIO IUTEPATYPY.

N3ydas pucunuminHy, HEOOXOAMMO IOOWUTHCS TOJTHOTO YCBOCHHS €€ TEOPEeTHYECKUX OCHOB,
HAY4YUTHCS IPUMEHATH TEOPETUUYECKUE 3HAHUS AJIsl pelIeHus pakTuyeckux 3agad. Coaepxkanue
HE3HAaKOMBIX TEPMHHOB, BCTPETUBIIMXCS B MPOLIECCE OCBOCHHS yueOHOro marepuana, MOXKHO



BBISICHUTH TPU IOMOINM CIIPABOYHOHM JHTEepatrypbl. boiiee CloXKHBIE BONPOCHI YTOYHSIOTCS Ha
KOHCYJIBTAIMSX C MperoaaBaresieM Kaheapsl.

Crnemyer 4YeTko 3HATh OIPEICICHUS, TNPHHIMIBI, IONONHATh KaKABIH TEOPETHYECKHU BOIIPOC
COOTBETCTBYIOIINMH IIPHMEPaMU H TpadUKaMu.

DK3aMeH 110 AUCHUILIMHE BKIIOYAeT:

*yYCTHBII OTBET Ha 2 IK3aMEHALMOHHBIX BOIIPOCa;

*pelIeHne 3a/1a4u

*pe3yNbTaThl PSUTHHT-KOHTPOJIS.

[Tpu oleHKe YCTHOT'O OTBETA HA YK3aMCHAIIMOHHBIA BONPOC MPUHUMACTCSI BO BHUMAHUE:

1) HIOJIHOTA, IIyOMHA OCBEILCHHUS BOIIPOCA, JIOTHKA U apryMEHTUPOBAaHHOCTD

U3JIOKEHHS MaTepuana;

2)yMEHHE CBS3BIBATh TCOPHIO C MPAKTUKOW, HPUMEHSITH IOJyYCHHBIC

3HAHMS IS aHaTTU3a OYAyIeH eI TeIbHOCTH;

3)yMeHHE HILUTIOCTPUPOBATh TEOPETUUYCCKHIE MMONIOKEHUSI TPUMEPaMH;

4)KynbTypa peyu.

B xoje 3x3aMeHa npenojaBaTesb HMEET IPaBo 3a1aBaTh JOIMOJIHUTEIbHBIC BOIPOCHL

OueHuBanue pe3yabTaToB chopmupoBanHocTu komnerenuun OIIK-6.2
MeTtoauyeckue peKoMeHAANNU M0 0(hOPMIIEHUIO
Ja0opaTopHOi padoThI

JlabopaTopHble paGoThl MO JUCHHUIIMHE «XHUMHYECKHE OCHOBBI OHOJIOTHYCCKUX TIPOIIECCCOBY
MIPOBOAMTCS C IIENIbIO YIIYOJIeHUS U 3aKPEIUICHUS TOTyYEeHHBIX B X0/1€ JICKIIMOHHBIX 3aHATUI 3HAHUH U
MPUOOPETEHNE HABBIKOB TIOJB30BAHUS  PEKOMCHJIOBAHHOW JIUTEPATypOll , HABBIKOB HAYYHOTO
UCCIIeIOBaHMs, BO3MOKHOCTh apT'yMEHTHUPOBATH CBOE 3aKIIIOYCHHE; BEIPAOOTKH Y CTYIEHTOB HABBIKOB U
YMCHHH MIPaBWIBHO 0pOpPMITSTH MIPOBEJICHHOE HCCIIeIOBaHUE. COBEPIICHCTBOBAHUE
npodeccnoHaNbHOM MOArOTOBKH OYIYIIUX CHEIIHATUCTOB.

OTtBeThl HA 3a7aHMs K JIAOOPATOPHBIM pabOTaM JIOJDKHBI OBITh OCHOBAHBI HA aHAIWM3e Pa3IMYHBIX
HMCTOYHUKOB HAYYHOTO (pa3imuyHble MOHOrpaduu, CTaTbM, JAUCCEpPTallMd M aBTOpedepaTs
JUCCepTaIii) 1 ydeOHOTo MiaHa (HanmpuMep, y4eOHHKH Wi y4eOHbIe TOCOOMS ) KaK OTeYECTBEHHBIX,
Tak ¥ 3apyOekHbIX aBTOpoB. JlaHHas mnuteparypa aubo Oepercs B OubmuoTeke, MO0 U3
WuTepHeT-pecypcoB, aub0 M3 APYyrux UCTOYHUKOB. HeoOXomuMmble MaTepHalibl CTYJISHTHI JTOJDKHBI
HAWTH CaMU U TEM CaMbIM MPOJAEMOHCTPUPOBATH CBOM HAYYHO-UCCIIEIOBATENLCKUE HABBIKU TI0 MIOUCKY
nH(pOpMaLIHH.

IIpumepHBIii IepeYeHb BONIPOCOB J1a00paTOPHOIi padoThl

Paboma 4.1. ®epmenmet NCCIIEJJOBAHUE CBOMCTB CAXAPA3BI.
1 Knaccudukanus ¢pepMeHTOB.
2 Ctpoenue GpepmeHTa.
3 Kak MoxHO 0OHApyKUTh MPUCYTCTBHE (PepMEHTA B UCCIIEyeMOM MaTepuaie?
4 TlepeuncanTe OCHOBHbIE (PaKTOPBI, BIUSIOLINE HA CKOPOCTh (PEPMEHTATUBHOMN peaklnu.
5 Yem oOycnoBieHa crieupuuHOCTh (EePMEHTOB?
6. Ha oxHolt 3 craguii 6MOCHMHTE3a TIIIOKO3bl OCYHIECTBIIAETCS MpEBpallleHue S0JI0YHON KHUCIOThHI B
I1aBEJIEBOYKCYCHYI0 ¢ yudacTueM kodepmenta HAJl+. K kakoMmy THIYy OTHOCHUTCS 3Ta peakuus U
KaKylo poJib B Heil BoinoniHsAeT kodpepmeHnt HAJI+?
7. B) [TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH (PEpMEHTATUBHOM peakIK OT TeMIeparypsl. JlaHHbIe
0 CcKOpocTH ()epMEHTATUBHON peakIMM MPH Pa3IUYHbIX 3HAUEHUSX TEeMIIepaTypbl MPEICTAaBIECHbI B
TabmuIe.

3aBUCUMOCTh CKOPOCTH (pepMEHTAaTUBHOW peakiiu, Karanuzupyemoi pocdarazoit, ot pH cpensr

Temneparypa, °C CKOpOCTb PeakIHH, MMOIL/(IM>*MuH)

10 5

20 11
37 25
50 95
60 91
70 7,0
80 2,6




IIIxaJjia OLeHUBAHUSA BbINOJTHEHUS] HHIHKATOPOB:
WuaukaTtop cyuTaeTcsl BBINOJHEHHBIM, €clii OO BO BpeMs TeKylled, 00 MpOMEXYyTOYHOU
aTTeCTallUU CTYAEHT HaOpaja Kak MUHMMYM IIOPOTrOBO€ KOJMYECTBO OaJIJIOB 3a T€ BHUJbI aKTUBHOCTH,
KOTOPBIE OTBEYAIOT 33 JAHHBII WHAMKATOP.

IIpome:xyTounas

Texkymas arrecranus
ym 1 arrecranus (3K3aMeH)

Ne | Hupukarop

ITopor Maxkcumym ITopor Maxkcumym
1 | OlIK-2.1 20 60 20 40
OIIK-6.1
OIIK-6.2

IlIkana ¥ KpUTEPUH BHICTABJCHUSA OLICHOK 32 JUCHUILIMHY:

[llkana W KpUTEPUU BBICTABICHUS OLEHOK «OTJIIMYHO», «XOPOILIO», «YIAOBJIETBOPUTEIBHO» U
«HEYJOBJICTBOPUTEIBLHO» OINMCAHBl B JIOKAJIBHOW HOPMAaTUBHOM JOKyMeHTauuu TBepckoro
rocynapctBeHHoro yHuBepcutera ([lomoxkenne o peHTHHTOBON cuctemMe OOydYeHHs CTYACHTOB
TeI'Y).IlonoxuTenbHas OIEHKa MOKET OBITh BBICTABIIEHA TOJBKO B TOM CITy4ae, €CIIU BHITIOJTHEHBI BCE
WHJIUKATOPBL.

[Ipunoxenue 3
Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE o0ecriedeHHue TUCIUIIIMHBI

6.1. Pexomenayemasi qureparypa

OcHoBHas TUTEpaTypa:

1. buoxumus yuebnuxk / pen. E. C. Cesepun. — 5-e u3n., ucnp. u jgorn. — Mocksa
I'DOTAP-Meaua, 2020. 768 c. — ISBN 978-5- 9704 5461 9. .- Tekcr : anexrponHsiii // IbC
«KoHcynbranT CTYICHTa» [caiiT]. —
URL:https://www.studentlibrary. ru/book/lSBN9785970454619 html-—  Pexkum  goctyma: 1o
ITOIIHCKE.

2. Harmsannas 6uoxumust / 5. Koneman, K.-T'. Pém ; mep. ¢ aarn. T. I1. MoconoBoii. — 7-e uzn. — M. :
Jlabopatopus 3Hanmii, 2021. — 509 c. :. — DnekTpoHHBI pecypc. — Pexum npocryna:
https://kingmed.info/media/book/5/4735.pdf

JlononHuTebHAS TUTEpaTypa:

3. OcHoBbl 6noxumun Jlennamkepa : B 3 T. T. 1 : OcHoBBI OMOXUMHH, cTpoeHHe U Katanus / /.
Henbcon, M. Kokc ; nep. ¢ anrn. — 5-e uzn., nepepad. u gorn. — M. : JlabopaTtopus 3Hanuii, 2022.
— 703 c. :. — DnekTpoHHkI pecypc. — Pexum noctymna:  https://glavkniga.su/filecont/49864.pdf

4. Epmos, I0. A. buoxumus yenoBeka : yueOHuk st By30B / FO. A. EpmmioB. — 2-¢ u3j., iepepad. u
norn. — Mocksa : WzmarensctBo [Opaiit, 2023. — 466 c.— (Bricmee o0pa3oBanue). —
ISBN 978-5-534-07769-8. — Texkct : amekTpoHHBIH // OOpazoBarenbHas miatgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/512232— PexuM AOCTyMA: MO MOIIHCKE.

9. CBenenusi 00 00HOBJICHHH pado4eil NPOrpaMMBbl AN CUHMILIMHBI (MM MOAYJISA)

OOHOBIICHHBIH pa3nen OnucaHue BHECCHHBIX U3MEHEHUN PexBu3NTH TOKYMEHTA,
paboueii mporpaMmbl YTBEPAUBIIETO U3MEHEHUS
JHCIUTLIAHBI
1. Pasgen | Aunoranus. H3meHB! yackl JeKIHUH 1 IIporokon Nell or 28.04.21r.
MPaKTUYECKUX 3aHATUN COINIACHO 3acellaHusl yYeHOr0 COBETa
yaebHOMy TutaHy Ha 2021-2022 y4. | XUMHKO-TEXHOJIOTHYECKOTO
TOJ (akynpTeTa
2. Pazgen V. JlomnoJiHeH CMCcOK OCHOBHOM U IIporokon Nell ot 28.04.21r.
Y4eOHO-METOAMUECKOE U | TOTIOJHUTEIHHOU JTUTEPaTyPhl 3acellaHusl y4eHOT'O COBETA
nH(POPMAIIMOHHOE XHUMHUKO-TEXHOJIOTMUECKOTO
obecrieueHne ¢dakynsTeTa
JIUCLIMTUTAHBI
3. Pazpmen IV PazpaboTtans! (OHIBI OLIEHOTHBIX IIportokomn Nel ot
OLeHOYHbIe MaTepHUaIbl CPENICTB MO KaXKJI0W KOMIIETEHIIUH 31.08.22r. 3acenaHusi y4eHOTrO
JUTSI IPOBENICHUS TEKYILEeH coBera
Y IPOMEXKYTOUHOM XUMHUKO-TEXHOJIOTTYECKOTO
aTTecTallil (dakynpTera
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