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

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

3agaun:

- O3HAKOMJICHHE CTYJIEHTOB C KJlacCCaMH OMOJIOTHYECKH aKTUBHBIX OPTaHUYECKUX
COCIMHEHUH, BOIPOCAMHU METa00JIM3Ma JKUBBIX [ | OpraHU3MOB, MOJICKYJISIPHBIX aCIIEKTOB
(GU3HOJIOTHH YeIOBEKa U HACJICICTBEHHOCTH,

- HAYYUTh CTYJICHTOB I0JIb30BaThCS JIJIs1 KOHKPETHBIX LIeJIeld TEMHU  3HAHUSMH, KOTOPbIE OHU
pUOOPETAIOT B X0/1€ U3yUeHUs (PyHIaMEHTAIBHBIX HAYK, IPYTUX 00IenpodeccCHOHaIbHbIX U
CIIEUATbHBIX JUCIUILINH;

- IOBBICUTDH YPOBEHH MPO(HECCUOHATBLHON KOMIETEHTHOCTH CTYACHTOB MOCPEICTBOM
YCTaHOBJICHUS] CUCTEMBI MEKIIPEMETHBIX CBSI3€H COACPIKAHUS Kypca ¢ CoJIepKaHuEM
NPOPUITHPYIOITUX TUCIUILINH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.O
TpeGoBanus K MpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

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 1 XUMUYecKasi 0e30MacHOCTh

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 OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-2.1: PaboTaeT ¢ XUMHYECKHMH BEIIECTBAMH C COOJIIOJICHIEM HOPM TEXHUKHU
0€30IacCHOCTH
YpoBeHb | - HOPMBI TEXHUKH O€30MIACHOCTH PabOThI B XUMUYECKOH J1Ta0OpaTOpHH;
- YCTPOMCTBO MPUOOPOB U 000PYIOBAHHMS, UCTIOIB3YEMbBIX B IKCIICPUMEHTE;
- COBPEMCHHBIC TEXHUYECKHUE CPE/ICTBA, TEXHOJIOTUU ¥ MaTEPUAIIBI,
MOHUMATh YKOJIOTUIECKUE TTOCIICACTBUS UX IPUMEHCHHSI.

VYpoBeHb | - IPUMEHATH MOJIyYEHHBIE 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 ITOHATHAMU (bYHHaMeHTaHBHOﬁ n HpHKHaﬂHOﬁ XHUMUH,

- TCOPECTUUCCKMMHU OCHOBaMH OHOJIOTMH U KOJIOTHH.

OIIK-6.1: TlpencraBisier pe3yabTaThl pabOTHI B BUE OTYETa IO CTaHAApTHOU hopme Ha
PYCCKOM SI3bIKE

YpoBeHb | - OCHOBHBIE TPYIIIBI 3aTPA3SHUTENEH, TyTH UX MUTPALNH, TpaHCPOPMALUH U
HAKOIUICHUS B SKOCUCTEMAX;
- BUJIbI 1 OCOOEHHOCTH MUCbMEHHBIX TEKCTOB M YCTHBIX BBICTYILJICHUII;
- 0COOEHHOCTH MPUMEHEHHUS HAyYHOT'O CTUJISI U3JI0KEHUS MaTepHasa

ypOBeHB 1 - COCTABJATh NMCbMCHHBIC TCKCThI HA HAYYHBIC TCMbI;

- MIOATOTOBUTH CTCH/IOBBIA UM YCTHBIN JOKJIA] Ha KOH(EPCHIIUIO.

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

- OCHOBHBIMU MOHATUAMHU (DyHIaMEHTATbHON U MPUKIATHON XUMHUU;
- IOMCKOM MH(OPMAIINH B I100ATBHOM CETH UHTEPHET.

OIIK-6.2: IIpeacrasisier HHGOPMALIUIO XUMUYECKOTO COICPKAaHUS C yYETOM TPeOOBaHMIA
oubmmorpadguueckon KyJabTyphl

ypOBeHI) 1 - BUJbI 0COOEHHOCTH MUCHMEHHBIX TEKCTOB U YCTHBIX BI)ICTYHJIGHI/If/'I;
- 0COOCHHOCTH IMPUMCHCHUA HAYUYHOT'O CTHUJIA U3JIOKCHUA MaTCpUalia

YPOBGHL 1 - COCTaBJIATb NNCbMCHHBIC TCKCThI HA HAYUYHBIC TCMBI;

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

- IPUMEHSATH OCHOBHBIE 3aKOHBI XUMUU TPU 00CYKIECHUU TTOTYISHHBIX
PE3yNbTaTOB, B TOM UHKCIIE C IPUBJICYCHHEM HH()OPMAIIMOHHBIX 0a3 TaHHBIX.

VYpoBenb 1 - morckoM HH(OpMAIUK B INTO0ATBHOM CETH HHTEPHET;
- HaBbIKAMM HalMCaHUs TEKCTa I10 HAyYHBIM U UHBIM TEMaM;
- HaBbIKAMH MOJTOTOBKH U Y4acCTHUS B 00CY)KJI€HUM PE3y/IbTaTOB HAyUHBIX

HUCCIeJOBaHUH.

S. BUIAbI KOHTPOJIA

Bupl KOHTPOJIA B CEMCCTpax:

OK3aMCHBI

| 7

6. A3BIK ITPEIIOJJABAHUA

SI3BIK TpenogaBaHus: PyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCUMILIMHBI (MOLYJIS)

Kon HanmeHnoBaHue pa3ieiioB u Bun Cemectp | Hacos | Hcrtou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue
Pasnen 1. Beenenue
1.1 [OcobGeHHOCTH KUBBIX CUCTEM. Jlex 7 2
BruomeMOpaHbl 1 GMO’HEPreTHKA.
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 TeXHOJIOT Uil




1 | HAuckyccuonnslie TexHonoruu (Gopym, cummnosuym, 1e0aTel, akBapuyMHas IUCKYCCHs],
2% N AY

2 |Wudopmannonnsle (IUPpPOBBIE) TEXHOIOTUU

3 | AKTHBHOE CITyIlIaHHE

8. OHEHOYHBIE MATEPHAJIBI UL ITIPOBEJEHU S TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUN

8.1. OneHoYHbIE MaTepHAJIbI JJIA IPOBEIeHNsI TEKYIeH aTTecTAlMU
MMpEACTABJICHBI B IIPUJIIOKCHUN 1.
8.2. OneHoYHbIe MaTEPHUAJIbI JIJIsl IPOBEIEHUS MPOMEKYTOYHOM aTTECTALMHU
MMpEACTABJICHBI B IIPUIIOKCHUN 1.
8.3. TpeOoBaHus K PETHHT-KOHTPOJIIO

npejcraBieHbl B npuiokeHuu 1. Illkana 1 KpuTrepuu BHICTaBIEHUS OLEHOK ONMCAHbI B
JIOKaJIbHOM HOPMAaTUBHON JOKYMEHTaUu TBEPCKOIro rocyAapCTBEHHOIO YHUBEPCUTETA
(ITonoxenue o peHTUHIOBOI cucteMe 00yueHus cTyaeHToB TBI'Y).

9. VYYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

9.1. PexomeHnayemas JJuTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 OOecredeHus

Adobe Acrobat Reader

Google Chrome

OpenOffice

Origin 8.1 Sr2

HyperChem

o ol bW

.3.2 CoBpeMeHHbIe TpOo(eccHOHAIBHBIE 0a3bl JaHHBIX U MHGOPMALHOHHBIE CIPABOYHbIE
CHCTEMBbI

CIIC "TAPAHT"

CIIC "Koncynprantlimroc"

9BbC «ZNANIUM.COM»

OBbC «YHuBepcuterckas OMOIMOTEKa OHTIAH

9BC IPRbooks

9BC «Jlaup»

9bC BOOK.1u

OBC Tel'Y

©| O NI o O & Wl N =

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaib)

=
o

Kypnanst American Chemical Society (ACS)

-
[N

Pecypceol u3narenscra Springer Nature

[EY
N

ApXUBBI )KYpPHAJIOB U3/1aTenbcTBa Nature




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 npucteHHbie xumuueckue CTout mabopaTopHblii ¢ pakoBuHOM CToJ pabouuii ¢
yBeJ. cToj1. Becwl maboparopHsie ¢ rupeid kamnopoBouHor CyvuibHBINA MTKad

5-311 [TpoexTop Dxpan KommbroTep (MOHUTOP, CUCTEMHBIN OJIOK, KJ1aB., MbIib) Jlocka -
lmr. Tpubyna -1 mt. Kommiexkrt yue6Hoit mebenu Crenn "llepunonnueckas tabauia

11. METOJUYECKUE MATEPHUAJIBI VIS OBYUAIOIUXCSI 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 COOTBETCTBUH C IPOTrPAMMOM TUCHUTUIMHBI « X UMUYECKHE OCHOBBI
OMOJOTUYECKHX MTPOLECCOBY U MPEAHA3HAUCHBI JUIsl IPOBEICHUS J1a00paTOPHBIX 3aHATUHN U TS
CaMOCTOSITENIbHOM MOATOTOBKH CTY/IEHTOB.

JlaGopaTopHBIi TPAKTUKYM IO TUCHHUIUIMHE «XUMUYECKHE OCHOBBI OMOJIOTUYECKUX
MIPOIIECCOBY MO3BOJISIET CTYICHTY MPUJITU K MPABHUIIBHOMY TOHUMAHHUIO B3aUMOCBSI3U MEXKITY
TEOPHEH U MPAKTHUKON IKCIIEPUMEHTA, 3aKPEIUTh TEOPETUUECKUE 3HAHUS U IPUBUTH
OTpe/ic/ICHHBIC HABBIKK B HAYYHOU PabOTe ¢ UCTIOIB30BaHUEM COBPEMEHHOTO 000pYI0BaHUS.
Pabota B mabopaTtopuu Tak:ke MOBBIIIAET UHTEPEC U YIITyOIsieT HOHUMaHUE JICKIIMOHHOTO
MaTepuaia.

K BrimonHeHuto nabopaTopHoi paboThl CTYACHT JAOMYCKAETCS JUIIb TIOCIIE TPOBEPKHU
Ipero/IaBaTesieM CTETIeHN €ro TOTOBHOCTH K padore. K cnenyromeit pabote nomyckarorcs
CTYJICHTHI, TTOJHOCTHIO0 0(OPMUBIITHE MPEIBIAYITYIO PAOOTY U MOATOTOBUBIINECS K BHITIOTHEHUIO
HaCTOSIIEH.

Metoanyeckre peKOMeHIalluy 110 OpraHu3alui CaMOCTOSTEIbHON paboThI
I'ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICHIETO MPO(ECCHOHATBHOTO
00pa3oBaHUs NpeyCcMaTPUBAETCS BbIIETICHNE B YUEHBIX IJIaHAX BY30B BPEMEHH, OTBOJIUMOIO Ha

CaMOCTOSITENIbHYIO (BHEAYAUTOPHYIO) pabOTy CTYJCHTOB.

I'nmaBHOE B Takoil paboTe — 3TO ee NMpaBUIbHAs OpraHU3alusl, KOTOpas BKIIOYaeT B ceOs
IUTAHUPOBAHME, 33JaBAEMOE TEMAaTUUYECKUMH IIJIaHAMH U MTOCJIEA0BATENbHOCTIO N3YUECHHUS
JUCLUTUIMH.

CamocrodrenbHas paboTa 1Mo JUCHUIIMHE «XHUMHUYECKHE OCHOBBI OMOJIOTHUECKUX
IPOIIECCOBY» MPOBOJUTCS C LIEIbIO YIITYOJIEHUS U 3aKpEIUICHUS MOJIyYEHHBIX B X0/1€ JIEKIIMOHHBIX
3aHATUH 3HAHUN M IPUOOPETEHNE HABBIKOB MOJIb30BAaHMUs PEKOMEHI0BaHHOM JIUTEpaTypoil ,
HABBIKOB HAYYHOT'O MCCIIEJOBAHHUS.

CamocrosTenbHas paboTa HAYMHAETCS ¢ pabOThI HaJl JIEKIIMOHHBIM MaTepuaioMm. OHa
BKJIIOYAeT KOHCIIEKTUPOBAHUE JIEKLIUH U MOCIeTyoyto padoty Haj HuMu. [lpu
KOHCIIEKTUPOBAaHUU JIEKIIUM PEKOMEHIYETCS Ha KaXXA0M CTPAHULIE OCTABJIATH MO IS
MOCJIEAYIOLIUX 3alUCEN B JOMOJIHEHUE K KOHCIIEKTY.

[Tpu paboTre HaJ TEKCTOM JIEKIMU CTYACHTY ClIeyeT 0OpaTHUTh 0c000e BHUMaHHE Ha
poOJIeMHbIE BOIPOCHI, TOCTABJIEHHBIE MperojaBaTeaeM IpYU YTEHUH JICKIHH, a TaK ’Ke Ha ero
3a/laHue U pEKOMEHIALINN.

PexomeHamu no NoAroToBKe K MPaKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM paboTam
JK3aMEHY

CamocrosTenbHOe U3Y4YeHUE TUCIMITIIMHBI 11€71€C000pa3H0 HaYMHATh, 03HAKOMHUBIIHCH C
POTrpaMMOIl TUCIMIUIMHBI U TPEOOBAaHUSIMU K MUHUMYMY COZEpP)KaHUs, 3HAHUAM U YMEHUSM 110
JAHHOM TUCHMIUIMHE. Y ACHUB OOIYIO0 CTPYKTYPY Kypca, TO3HAKOMUBIIHNCH C 3aU€THBIMH




BOIPOCAMH, MOKHO MEPEXOJUTh K €ro MO3TATHOMY M3YyUEHHIO, TPUBJIEKast ISl 3TOTO MaTepHaIbl
JEKIMHA U PEKOMEHJOBAHHYIO YUEOHYIO JIUTEPATypy.

N3yuas nucuuninHy, He0OX0JUMO TOOUTHCS MTOJIHOTO YCBOEHHS €€ TEOPETUUYECKUX OCHOB,
HAY4YUTHCS IPUMEHSTh TEOPETUYECKUE 3HAHMSI JUIs PELIeHUs IpakTuieckux 3anad. Conepxanue
HE3HAKOMbIX TEPMHHOB, BCTPETUBLIMXCS B IPOLIECCE OCBOCHMS yUeOHOI0 MaTepualla, MOXXHO
BBISICHUTBH IIPH ITIOMOIIM CIIPAaBOYHOM JINTEpaTypbl. bosee ciio)kHbIe BOIPOCH! YTOUHSAIOTCS Ha
KOHCYJIbTAIUSIX C IperoiaBaTesieM Kadeapsl.

Crenyer 4eTKo 3HATh OIIPEESICHHs, IPUHIUIIBI, JOMOJHATh KaKIbI TEOPETUUECKHIM
BOIIPOC COOTBETCTBYIOLUMHU ITPUMEPAMU U rpauKaMu.

DK3aMeH 0 AUCUUIUIMHE BKIIIOYAET:

*YCTHBIM OTBET Ha 2 9K3aMEHALMOHHBIX BOIIPOCA;

*pelleHHE 3aa4u

*pe3yNbTaThl PEUTUHI-KOHTPOJISL.

IIpu onieHKe yCTHOrO OTBETA HAa 3K3aMEHAIIMOHHBIN BOIIPOC IPUHUMAETCSI BO BHUMAHUE:

1) nonHOTA, TITyOMHA OCBELICHUS BOTIPOCA, JIOTHKA M apTyMEHTHPOBAHHOCTh

U3JI0KCHHS MaTepHuaa;

2)yMeHHE CBSI3bIBaTh TEOPUIO C MPAKTUKON, IPUMEHATH IOJIyYE€HHbIE

3HaHUS JUISI aHAIK3a OyayIei 1esTeIbHOCTH;

3)yMeHMEe WUTIOCTPUPOBATh TEOPETHUUECKUE MIOJIOKEHUS TPUMEPaMU;

4)KynabTypa peuu.

B xoze sk3aMeHa IpenojaBaTellb UMEET IPaBo 331aBaTh JONOJHUTEIbHBIE BOIIPOCHI.

OnenuBanue pe3ynbratoB copmupoBanHoctu kommnereHu OITK-6.2

Metoanyeckre peKOMEH/IaIuH 10 0(hOPMIICHUIO

nabopaTopHON pabOThI

JIaGopatopHbie pabOThI MO JUCHUIUINHE « XHMMUYECKHE OCHOBBI OMOJIOTHYECKUX
IPOIIECCOBY» TPOBOJUTCS C IEJIbIO YIIYOJICHUS M 3aKPEIUICHUS MMOJIYYEHHBIX B XOJ1€ JICKIIMOHHBIX
3aHSATHI 3HAHUI 1 TPUOOPETEHUE HABBIKOB MOJB30BAHUS PEKOMEHIOBAaHHOM JIMTEPATypoOii ,
HaBBIKOB HAYYHOT'O MCCIICOBAHUS, BO3MOKHOCTh apTYMEHTUPOBATh CBOE 3aKIIFOUCHHE; BHIPAOOTKH
y CTYJI€HTOB HaBBIKOB U YMEHUI NMPaBUILHO OQOPMIISTH IPOBEICHHOE UCCIIEOBAHHE.
COBEpILIEHCTBOBAaHHE MPO(PECCHOHATLHON MOArOTOBKU OYyAyIIUX CHEIMAINCTOB.

OTBeThI Ha 331aHUS K JJAOOPATOPHBIM pabOTaM JJOJDKHBI ObITh OCHOBAHBI Ha aHANIN3E
pa3IMYHBIX UCTOYHUKOB HAyYHOTO (pa3ianyHble MOHOTpaduu, CTaThH, AUCCEPTALIMH U
aBTOpedeparsl JuccepTanuii) 1 yueOHOro I1aHa (HarpuMep, ydeOHUKU WK yueOHbIe T0CcOo0us)
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-
UCCIIEI0BATEIbCKUE HAaBBIKH 110 MOMCKY MH(OpMAIUH.



[Tpunoxenue

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

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

Bun 3anartus

O0pazoBareNbHbIE TEXHOJIOTHH

1. Beenenue. R TpaguImoHHbIC ((PpOHTAIbHAS
JEKLMs, pelieHne YIpaXXHeHUI ),
pettieHue sanat # MH(POPMaLIMOHHbIE
YUP&HCHIH (moka3 nmpe3eHTalmii)
2.bruoMoIIeKyIIbI TpaguImoHHbIC ((HpOHTAIbHAS
— JEKUUs, pELICHUE YIPaXXHEHUIT),
UH(POPMAIMOHHbIE
HagOPaTOPHa}I (ToKa3 Mpe3eHTAaIIH )
EEM(;;?;KOIZ TEXHOJIOTUS HccneL[OBaTem,UCKoﬁ
nabopaTopHi JESITeTbHOCTH (XUMUYECKUI
AKCIICPUMEHT)
PIICHHE 3a/1a% H TEXHOJIOTUSI MOAYJIBHOTO U
yIpa>kHEeHUH Y
OJI0YHO-MOAYIBHOTO 00YUYEeHHUS
3J10poBbecOeperaronye
TEXHOJIOTUU
3. buokaranus TpaauIoHHbIe ((hpOoHTATEHAS
[ JEKLMs, peleHne YIpaXXHeHU ),
MH(pOpPMaLMOHHbIE
nagopaTopHaa (Toka3 mpe3eHTaInii)
Ele?/ITje](s:Koﬁ TEXHOJIOT S HccneﬂOBaTenLvCKOﬁ
naboparopii JESTEeIbHOCTH (XUMUYECKUI
HKCIIEPUMEHT)
peleHue 3ajad u
- TEXHOJIOTUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO 00y4eHUs
3JI0poBbecOeperaronye
TEXHOJIOTUU
4. Metabonusm TpaauLOHHbIE ((hpOHTaBHAS
R JEKUUs, peUICHUE YIPaXKHEHHI),
MH(pOpPMaLMOHHbIE
nagopaTopHaa (moxa3 mpe3eHTalHii)
EiM(;;F‘?eiKOﬁ TEXHOJIOTUS HCCHGI[OBaTeHBvCKOﬁ
nabopaTopHi JEeSITeTHHOCTH (XUMUYECKAN
HKCIIEPUMEHT)
pelieHue 3aj1a4d u
———— TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYIBHOTO 00Y4YEeHHUSI
310pOBBECOEperarone
TEXHOJIOTUHU
5.buononumeps! u TpaauLMOHHbIE (PpOHTANBbHAS
HaCJICICTBCHHOCTh JICKITUA JEKLUs, PELIEHUE YIPAXKHEHUI),
peleHue 3ajad u UH(pOPMaIMOHHbIE
yIpaxxHeHHUH (mokas3 npe3eHTanui)

TEXHOJIOTHA MOAYJIBHOTO U
6J'IO‘-IHO-MOJIYJ'ILHOF0 O6y‘-ICHI/I$I




6. XuMHu4ueckas CBA3b. e TpamunuoHHBIE (PpoHTATBHAS

® JIEKIUA TIEKIUs, peUICHUE YIIPaXKHEHH ),
® pelIeHHe 331a4 U e HH(POPMAIMOHHEIE
YIpaXXHECHHUI (moka3 mpe3eHTanuil)

® TEXHOJIOTUS MOAYJIBHOTO U
0J104HO-MOYJIBHOT'O 00y4eHHsI

TpedoBanus K peiiTHHT-KOHTPOJIIO

Moaynu | Tembl | Buasl pador | BaJjuibl
7 cemecTp
I MoayJb OIIK-2.1; OIIK-6.1; OIIK-6.2 KOHTpOHbHa;I pa60Ta Nol 20
BBe/ICHHE, OMOMOJIEKYIIbI, ONOKaTaIIH3.
[Tocemaemocth, pabota Ha
3aHATHHY, BBINIOJHEHUE U 3alllUTa 10
71a00paTOPHBIX paboT
Hroro: 30
OIIK-2.1; OIIK-6.1; OIIK-6.2 Konrponbnas pabora Ne2 20
Tewmsr: MeTaboI3M, OmonoIMMephI "
Il Mogyans | HACJIENCTBEHHOCTb,  MOJIEKYJApHbIE  acnekThl | [locemaemocts, pabora  Ha
(U3HONIOT NN YeIIOBEKA. 3aHSTHH, BBIIIOJTHEHNE U 3aIINUTa 10
712a00paTOPHBIX paboT
Hroro: 30
IK3aMeH 40
Bceero: 100

[Tpunoxenue 2
OueHouHble MaTepHAJIbI JAJI51 IPOBEACHUS TEKYIIel aTTecTalun

Texyumii KOHTPOJIb YCIIEBAeMOCTH
1 moayab
KonTtpoabHnas pa6ora Nel. Tembl: BBeieHHE, OMOMOJIEKYJIbI, OMOKATaIH3.

Ilpumep
3aganue Nel (7 6amioB)

Kakoe kommdecTBO LBETHOH KamycThl HEOOXOIMMO YHNOTPEOMTh B MHUILY, YTOOBI YJOBJIETBOPUTH
CYTOYHYIO TIOTPEOHOCTD B3POCIIOro uenoBeka B BuTaMuHe K, eciiu B Helt copepkutcs B cpegHeM 40 mr/t
AHHOI'O BUTaMuHa?
3aganue No2 (2 6amna)
Kakue yrneBospl nuIy 4ea0BeKa sBISIOTCS UICTOYHUKAMU TJIFOKO3bI PU IIepeBapruBaHun?
a) caxapo3a  0)makTo3a B)Kpaxmad T)LEJUII0JIO3a
3apnanue Ne3 (2 Gama)
HazoBure ammHOKucaOTE, uMeromue npu pH=7,0 NONOIHUTENBHBIM OTPULATENBHBIM 3apsa.
Hanummre ux ¢opmynsl B HOHU3UPOBaHHOU (hopMme.
3aganue Ne4 (2 6amna)
Bribepute nudpbl, COOTBETCTBYIOIINE CYTOUHON HOpPME YIJIEBOJOB B MUTAaHUM YeJIOBEKa (IFpaMM):
a)50 6)100 B)200 1)400
3aganue Ne5 (7 6amioB)
N3o06paszute yuactok PHK, copeprkammii THMHUH U yparul.

2 MoayJib
KontpoabHnas padora Ne 2. Tembl: MeTab0113M, OMOTIOIMMEPHI U HACTIEICTBEHHOCTb, MOJIEKYIIAPHbIE
acreKThl (PU3MOJIOTHH YeIOBEKa.

Ipumep
3apnanue Nel (7 6ammoB) Kak Biausier sHepreTudeckuii moteHnuan kietku (ATD/AJID) Ha cKOpOCTh
peakuumii ukina Kpedca? OtBer ob6ocHy#TE.

3aganue Ne2 (2 Gamna) ['mokoHeorenes : A)mpoTekaeT B MbllIax b) AkTuBupyetcst ppyKTo30 —
2,6 — 6udocharom B) AxtuBupyercs auun-KoA I') IlognepxuBaeT HOpMallbHBINA yPOBEHB
IJIIOKO3BI B KPOBH B nepuos numieapenust Jl) Perynupyercs amnocrepudecku
2,3-6ucdocdormuiepaTrom



3aganue Ne3 (2 6amra) [ukn ATP-AJIP BximrodaeT A) HCIONB30BaHUE SHEPTUN XUMHUECKOHN CBSI3H
b) Cunte3 ATP 3a cuer sHEepTUH OKHCIICHUS MUIIEBBIX BEIIECTB

B) Ucnonb3oBanne ATP nnst pasnuunbix BUIOB paboTsl U pereHepanuio ATP 3a cuer
dbochopupoBanue

ATP nst paGoThr

peakuuii

Karabonn3ma

I') Cy0GcrpaTHOE

Makpo3pruueckux cszeil ATP ¢ Bbaenenuem remia

3ananue Ne4(2 Gamna)

3aganue NeS (7 OGammoB)Ckonbko Mosiekyn AT® obpasyercs mpu OKucieHuu |

Hazosurte BHUA TPAaHCIIOPTA

MOJIEKYJIbI 3pYKOBOM KHCIOTHI 10 CO2 1 HoO?
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5.2. OIIeHO‘lHI)Ie MaTepHaJbl 1JI IIPOBECACHUA l'lpOMe)KyTO‘lH()ﬁ arrecranmmuu

Inanupyembii
o0pa3oBaTe/bHbIH Tunoseie KoHTpo.ILHEIE 3Mf HuAu cn0c062 Kpurepuu ouenuBanus u
pe3yJIbTaT (KOMIeTeHI s, TPOBECHMT MIPOMEKYTOUHOM ATTECTAIMM HIKAJIa OlleHUBAHUSA
(2—-3 npumepa sadanuii)
HHANKATOP)
1. YpoBeHs ri1i0ko3s1 B kpoBu nocie 40-uacosoro | 1.IIpaBunsHo BBIOpaH
roJIOIAHUSA NMOJ/IePKUBAETCA 3a CHET © BapuaHT oTBeTa — 1 Gasyut
A) I'mukonusa 2.MmeeTcss TOJHOE BEpHOE
b) I'nuxorenonusa pelueHue, BKJIIOYAIOILEe
B) I'mukxorenonnsza u ['nrokoHeoreHeza | mpaBWJBHBIA ~ OTBET — 3
D)IIenro3odocdarHoro myTn Oana; Hdano  BepHOE
OIK-2.1 2. Yyacrok nermu JHK, xogupyroninii mepBUYHYIO | pelIeHHe, HO JOMYIICHHI
CTPYKTYpy  TNOJMIIeNTHAA, cocTouT u3 30 | HecyIlecTBEHHbIC
HykIeoTnnoB. OmpenennTe YUCIO aMHHOKHCIOT B | (h)aKTHYECKHE  OMIMOKH, HE
TIOJIMIIETITHIE, YHCiI0 HykieotnnoB Ha M-PHK u | mckaxaromme ob1ero
KOJIMYECTBO ~ HEOOXOMWUMBIX Uil IIepeHoca | cMblcia— 2 Oasia; .
amuHokuciaotr TPHK. Hmeercs BepHOe peuieHue
TOJBKO YacTH 3ajaHusi— 1
Oa.
1. MakcumansHoe  KoamdecTBo  dHeprum | l.IIpaBunsHO BBIOpaH
o0pa3zyercsi B xoje: BapuaHT oTBeTa — 1 Gat
A) aHa’pOOHOTO pacmaja rIFKO3bI 2./meeTcs TOJHOE BEpHOE
B) aspoOHOro rimkonuza pelieHue, BKJIIOYAIOII[Eee
B) nenTo30ocdaTHOrO MyTH OKUCTICHHS MpaBWIBHBI OTBET — 3
I') rmokoneorenesa Ganna; Hano  BepHOe
OITK-6.1 2. Ecmm ¢ mummeidt dwenmoBek momyumn 1-1,5 T pelmeHuWe, HO  JAONYIICHBI
XOJIECTEPUHA, TO €r0 CHHTE3 B OPraHU3Me CHIKACTCs | HECYIIeCTBEHHbIC
32 CYET CHIDKCHUS aKTHBHOCTH M YMEHBIICHHS | (DaKTHYECKHE OIIMOKH, HE
Kosm4uecTBa (pepMEHTOB, NPUHUMAONINX YYacTHE B| MCKAXKAIOLINE ob1ero
cuHTe3e  xosectepuHa. OOBSICHUTE TPHUYUHBL | CMbIcTa— 2 Oalia; .
HPUBOJIAIINE K CHIDKCHHIO CHHTE3a XOJIECTePHHA. HmeeTcs BepHOE pelIeHHE
TOJNBKO YacTH 3ajaHusi— 1
Oam.
1. B wmoaekynax docdonporennoB ocrarku | 1.IIpaBunsHo BBIOpaH
(docdaToB npucoenMHAIOTCA Yepes: BapHaHT oTBeTa — | Gamn
A) cepycozepsKkalie aMiHOKHCIOTHI 2.MmeeTcs TOJHOE BEpHOE
Bb)oxcnaMuHOKHCIIOTHI pelienue, BKJIIOUAIOIIIEee
B) IMHUHOKHCITIOTEI MpaBWIBHBIA ~ OTBET — 3
I') MoHOaMIHOIMKAPOOHOBBIE KHCIIOTHI Ganna; Hano  BepHOe
OIK-6.2 J1) inaMnHOMOHOKapOOHOBBIE KHCIIOTHI pelieHre, HO  JOIYILICHEI
2.  Hammmmure — peakuuio — THIPOJUTHYECKOTO | HECYIIECTBEHHBIC
pacuierieHus: ManbTo3bl. [log melicTBHeM Kakoro| (akTUYECKHUe  OIIMOKH, HE
(hepMeHTa OHa MPOUCXOTUT? HCKaXKaIOIHe oburero
CMbICla— 2  Oamna; .

HNmeercs BepHOE peleHue
TOJBKO 4acTu 3amaHus— 1
Oar.

BOHpOCl)I IJIF MOATOTOBKH K 3K3aMCEHY 110 JTUCHMILIMHE
«XHMHYeCKHEe OCHOBbI 0HOJI0TNYeCKHX nmpoueccoB»

buomemOpansr.
AMUHOKHCIIOTEL
IlenTnael.

agkrownE

Hcropus pa3Butusi OMOXUMUH.
TpaHCIIOPTHBIE CUCTEMBI.




6. benku. dynkuuu GenkoB B opranuzme. ConepkaHue OENKOB B OpraHax M TKaHAX. MeTojsl
BBIJICTICHUS] U OUHCTKH OCJIKOB.

7. CrpyKTypHast opraHu3anus OeJIKoB.

8. Kuaccuduxkanus 6enxoB. PU3NKO-XUMHUUECKHE CBOMCTBA OECIIKOB.

9. HyxiienHOBBIE KHCIIOTHI.

10. YraeBoasl. CTpyKTypa v CBOMCTBA.

11. YruneBoasl. Knaccuduxamms yrieBoaos

12. XKupsl. buonorudeckas posb unuaoB. CBOWCTBA JIMITHIOB.

13. CtpykTypa, HOMEHKJIATypa 1 KJIacCU(pUKALUs JIUTHIOB.

14. BogopacTBOpHMbIE BUTAMUHBI

15. XKupopacTtBoprMbie BUTAMUHBI.

16. ®epmentsl. HomenknaTypa, kinaccudukanus 1 CTpOCHHE.

17. CsoiictBa pepmenToB. Mexanusm eicTBHs (HepMEHTOB.

18. Kuneruka peakiuii (hepMEHTATUBHOI'O KaTaJIu3a.

19. ®akTopsl ONpeAENAIONINe aKTUBHOCTD (PEPMEHTOB.

20. MeTaboa13M yIiieBOI0B.

21. A>poOHBIii 1 aHAIPOOHBIH TTTUKOIU3.

22. CTpoeHue, CUHTE3 U pacmaj IITHKOTeHa.

23. Iuxn Kpebca.

24. MeTa0onu3M JINIIUIOB.

25. buocuHTe3 yriieBOI0B, JTUIHIOB.

26. O6men amuHokucnOT. [lepeBapuBanue 6enkoB. OO1Me MyTH 0OMEHa aMUHOKHUCIIOT.
27. O6MeH aMMHaKa.

28. buocuHTe3 HYKJIEMHOBBIX KUCIOT U O6enkoB. Perummkanus JJHK.

29. XuMHUYECKU# COCTaB KPOBH. 3a00JI€BaHUs KPOBH.

30. Cuctema cBepThIBaHUS KpOBU. [IpOoTHBOCBEpTHIBAOIIAs CUCTEMA KPOBHU.

31. Xumus ummyHuteta. CTpyKTypa aHTHTEI.

32. UmmynornoOynuusl. AuTurensl. [Ipodrema CITM /la.

33. Xumus HeHPOIHIOKPUHHON perysiun. HeiipoHsl.

34. Xumuueckuid cocTaB Mo3ra. XHMHYECKHE OCHOBBI BO3HHUKHOBEHHS M TPOBEACHHUS HEPBHBIX
UMITYJTbCOB.

35. Xumuueckasi CTpykTypa TOpMOHOB. MoJieKysipHbIe JeCTBUS TOPMOHOB.

36. CtepouHbIe TOPMOHBI KOPBI HA/AITOUYEYHUKOB | MOJIOBBIX XKeJie3. AIpeHaHH.

37. Xumus 3peHus..

38. Xumusi MbIIIeYHOW TKaHH. XHMHUYECKHUH COCTaB MONEPEYHO-NOI0CcaTOr Mblbl. OcobeHHOCTH
XHUMHAYECKOTO COCTaBa CEPJCUYHON MBIIIIIBI. DyHKIIMOHATBHAST OMOXUMUST MBITIIII.

39. XuMus cCoeIMHATEILHON TKAHN.

40. X¥uMU4ecKnil COCTaB KOCTHOM TKaHU. DaKkTOPHI BIUSIONINE HA METa00IM3M KOCTHON TKaHH.
41. Xumus mo4euyHoi TKaHH.

42. XuMUYeCKHIA COCTaB MOYH.

43. XuMHYeCKHi COCTaB MEeYEHHU.

44. Ponb neueHy B 0OMEHE YIJIeBOJIOB, OCJIKOB U JIMIH]IOB.

Makert YK3aMeHAIIMOHHOI0 OMJIeTa 10 AMCHUILINHE
«XuMHYeCKHEe OCHOBbI OHOJIOTHYECKHUX MPOLIECCOB)

=

Tpancnoprtasie cuctemsl (12 6annoB)
Huxn Kpebea. (12 6amios)
3. Hamummute popmyny nenranentuna Bai- [Ipo- Ana -Tup-®en (16 6amio)

N

Tunosble 3a1aHu 11 OLLCHUBAHUS Pe3yabTaToB chopmupoBanHocTy komnerenumu OIIK-2.1

Texnuxa 6e3onacnocmu npu padome ¢ XumMuuecKkoil 1a60pamopuu

1. Heo0XxoauMo TOUYHO BBINMOJNHATH BCE YKa3zaHWs MpernogaBarens u Jsabopanta. Ctporo
BOCIIPEIAETCS IPOBOIUTH PadOThI, HE MPEAYCMOTPEHHBIE IJIAHOM.



2. He paspemaercs B nabopaTopuy HaXOAUTHCS B BEpXHEH oaexe. B maboparopun HE0OX01umMo
OBITH B XaJare.

3. Ha paGouem cTose 10MmKHBI HaXOIUTHCS TOIBKO T€ MPEIMETHI, KOTOPbIE HYXKHBI B JaHHOE BpeMsI
JUTs1 pabOTHI.

4. CryneHtaMm He pa3pelaeTcsi OCTaBIsATh PEAKTHUBBI HA CBOMX PabOYHMX MeCTax.

5. Bce ompITel ¢ SJAOBHTBIMHM, HENPHIATHO IAaXHYINIMMH BEIIECTBAMH, a TaKke C
KOHL[GHTpI/IpOBaHHBIMI/I KHUCJIOTAaMHU U 1IICJI0YaMin HpOI/I?;BOI[I/ITB TOJIBKO B BBITSIZDKHOM H_IKa(by

6. OMBITHI € JIETKO BOCILIAMEHSIOIUMHUCS BEIIECTBAMU HEOOXOIUMO ITPOU3BOIUTH BAAIH OT OTHS.
1. [Ipu pabGore ¢ METANIMYECKUM HATPHEM M JPYTMMHU ILIEJIOYHBIMA METaIaMH CJIEIyeT

ocreperarbest Bojbl. OOpe3KH MIEIOYHBIX METAJUIOB C/IaBaTh Ja0OPAHTY U HU B KOEM cllydae He OpocaTh
B 0aHKU JJIs Mycopa.

8. [Tpu HarpeBaHUM PacTBOPOB B MPOOMPKH BCET/ia CICNYET JIepKaTh €€ TAKUM 00pa3oM, 4TOObI
OTBEpCTHE MPOOUPKHU OBLIO HANIPABIEHO B CTOPOHY OT paboTaromiero, U €ro coceneil mo padboyemy
croiry. OcoOEHHO BaXXHO COOJIIOJIATh 3TO B TEX CIy4asX, KOTJa HarpeBacMOMN KHIKOCTBIO SBIISIOTCS
KOHICHTPUPOBAHHBIC KHUCJIOTHI WJIA PaCTBOPbI IL[CHO‘Ieﬁ. PeKOMeHHyeTCH OTU OIBITHI ITPOU3BOAWTL B
BBITSDKHOM IKaQy.

9. He HaknoHATH nMLO HaAJ HArpeBaeMOW KUJKOCTbIO WIIM CIUIABIISIEMBIMU BEIIECTBAMH BO
n30exaHue IMomnaaanus OpbI3T Ha JIHIIO.
10. He cnenyer Bnpixath maxyudde BEIIECTBA, B TOM YHWCJIE U BBLICISAIONIMECS Ta3bl, OJM3KO

HAKJIOHSSICh K COCYIy C THMH BemecTBamu. CIIEAYyeT JISTKUM JBW)KCHUEM PYKH HAIMPABUTh CTPYIO
BO3/yXa OT OTBEPCTHUS COCy/a K ce0e U OCTOPOKHO BIOXHYTb.

11.  Bparp mienoub paspemiactcs TOJIBKO IINATelIeM, INMUIIAMH WIM NHHIeToM. Heobxomaumo
TIIATEIBHO YOUpaTh OCTATKU LIENOYH ¢ pabodero mecra. Te ke Mepbl HEOOXOIUMO COOJIIOAATh MPU
pabote ¢ hochOopHBIM aHTUIPHUIOM.

12.  Ilpwm pa3baBieHUH KOHIICHTPUPOBAHHBIX KUCJIOT, 0COOCHHO CEPHOM, BIIMBATH KHCIOTY B BOJY, a
HE Hao0OPOT.

13. Paboty ¢ pTyThIO IPOU3BOIUTE HA CIICIIUATBHBIX ITOJHOCAX C BEHICOKMMH OOpPTaMH.

14. OcTaTku COEOVMHEHHM pEeIKNMX W IEHHBIX METauIOB CIMBaTh B 0OcoOble OaHKH (B3STh Y
nabopanra).

15. B pakoBHHY BBUIMBaTh TOJIBKO BOy. OTXO/IbI CIICAYET CIMBAThH B CIICHUAIBHBIC CKIISTHKH.

16. Henw3s Hudero npoboBath Ha BKYC.

17.  3anpemaercs B 1a00paToOpuy NUTh U YHOTPEOIATh MHIILLY.

Oxkaszanue nepeoit nomouyu 6 nadopamopuu

1.Ilpu momagaHny Ha KOXXY OpBI3T KUCIOTHI MM LIEJIOYU CIEAyeT HEMEJIEHHO MPOMBIBATh CUIBHOMN
cTpyei BoJibl 000XKEHHOE MecTo B TeueHue 5-10 MuHyT. 3areM o0paboTaTh MOBEPXHOCTH 2%-HBIM
pacTBOpOM THApOKapOOHaTa HaTpus (MpU OXKOore KHUCIOTON) uian 1%-HbIM pacTBOPOM YKCYCHOM
KHUCJIOTHI (TIPH 05KOT€ I1ET0YbI0).

2.Ecau KucioTa Uiy 1e104b MONaAyT B Ij1a3a, TO UX HEMEIJIEHHO HY)KHO MPOMBITh BOJIOH, TTOCIJIE YEro
pa30aBIECHHBIM PACTBOPOM NMUTHEBOW CO/bI (MPH MOMAAAHUU KUCIOTHI) WM OOpHOM KHMCIOTOW (mpu
MoNaaHuH IIEJI0UH).

3.ITpu oxore ropsYMMHU MpeaMeTaMu (CTEKII0, METAUIbl U T. I.)[TIOPAXKEHHOE MECTO CJIelyeT CMOYUTh
1%-HpIM pacTBOpOM IEpMaHraHara Kajus.

4Ilpu oxorax ¢ochopoM HEOOXOAMMO HAJOKHUTH HAa OOOMNOKEHHOE MECTO TOBSA3KY, CMOYEHHYIO
2%-HBIM PacTBOPOM CyJb(ara MeIu.

5.IIpu oTpaBieHHH XJIOPOM, OpPOMOM, CEPOBOJOPOJOM, OKHCBHIO YIiepojia HEOOXOAMMO BBIBECTH
MOCTPAJABILEro Ha BO3AYX, a 3aT€M O0paTUThCA K Bpady.

6.Ilpu oTpaBieHHHM COEJUHEHUSMHU MBIIIBAKA U PTYTH, a TaKXK€ IIMAHUCTBHIMH COJISIMH HEMEIJICHHO
o0paTuThCs K Bpayy.

JlaGopaTopHbie padoThI

Paooma 1. beaxku (kauecmeennvie peakyuu)
Xo0 pabomut

1. BUYPETOBAS PEAKIIUS (Ha oOHapyKeHUE MENTUIHBIX CBsI3el B OETKax)
K 1 Mt 1% pactBopa Oenka (xenaTuHa Win suaHoro Oenka) mobdasisttor 1 mir 10% pactBopa NaOH u 1
kammo 1% pactBopa cynbpara menu. [losBisieTcst cuHe-QUOIETOBOE WM KpPacHO-(PHOIETOBOE
OKpallluBaHue.
2. HHHT'NAPUHOBAS PEAKIUSA (Ha aMuHOrpyIIy, HaXOJAIIYIOCS B O-TIOJIO’KEHUN)



K 1 Mt 1% pactBopa 6enka npubasistot 0,5 mi 0,5% pacTBopa HUHTUPUHA U HATPEBAIOT 10 KUTICHHUS.
[TosiBnsiercs puoneToBo-cuHee OKpalIuBaHUE.
3. PEAKIIUA ®OJIA (Ha UUCTEWH U LIUCTHH)
K 1w 1% pactBopa ssmunoro Oenka 106aButh 1 mi 30% menoun u 3-4 kamu 5% pactBopa anerata
cBUHIA. [Ipy MHTEHCHUBHOM KHUITSTYUEHUH KHUJIKOCTh OKPAIIUBACTCS B OYpHIN MIIM YEPHBIA I[BET.
4. PEAKIUSA AJAMKEBHMNYA (na tpuntodan)
K 1 M 1% pactBopa stmaHoro Oenmka qo0aBisitoT 1 Mil JIeAsHOM (KOHIIEHTPHPOBAHHOW) YKCYCHOM
KHCIIOTBI U OCTOPO’KHO HArpeBaroT 10 pacTBOpeHHs ocanka. [locie oxmaxaeHus K CMECH OCTOPOKHO
n00aBisAOT 1 MJI KOHLIEHTPUPOBAHHON CEPHOW KHUCIOTHI(IIO KAIUIAM IO CTEHKE MPOOUPKH, YTOOBI
KHUAKOCTH He cMemanuchk). Yepe3 5-10 MuHyT Ha rpaHuile paszjieiia JByX CJIOEB HaOJIOIaloT
oOpa3oBaHue KpacHO-(proneroBoro koibiia [IpogensiBaroT peaknuto AnamkeBuda ¢ 0,1% pactBopom
TpuntodaHa.
5. Peakuus ¢ S-okcumeTniapypgypoJiom ( Ha TpunTodan)
K 1 cm® pacTBopa Genka NpuiIeiiTe 5 Kamemnb pacTBOPA caxapo3bl M OCTOPOKHO 100aBbTe 5 Karemb
KOHILICHTPUPOBAaHHOM CEpHOM KHUCIOThl. Ha rpaHume IByX CIIOEB JKHIKOCTEH IOSABIISIETCS
BUIITHEBO-KpacHOe oOKpamnBanue. OKpacka TMOSBISETCS BCIEACTBHE peakUuu TpunrodaHa ¢
okcumeTrIhypdyponomM, odpasyrommmMes Mpyu JEHCTBUM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI Ha
caxaposy.

Odopmiienue padoTsl
Pe3ynbratel paboThl  0OPMIISIOTCS B BUE TaOIHIIBI

Peakuus Marepuain PeaktuBbl Oxkpacka Yem 00ycnoBieHa
VCCJIEIOBAHMS MPOAYKTA peaxkuus
1.
2.
3.

PACTBOPHMOCTbH H OCAK/IEHHE BEJIKOB
1. PacTBopuMocCTb B BOJle, OPraHU4YeCKHX PACTBOPUTEJISIX
1. B npobupky nomecture 0,2 mia siuyHoro Oenka u npuiedte 1-3 mu Boabl. CMmech nepemMeniaiire
CTEeKJIIHHOW manoukoi. s BogHOro pactBopa ykaxkute pH cpenbl (yHUBepcallbHas WHAMKATOpPHAs
Oymara).
2 OcaxneHue OEJIKOB IpU HarpeBaHUHU
B 5 npobupoxk Haneiite no 1 cm3 pactBopa Oenka:
a) 1 npoOupky HarpeiTe; AHanuTHUYEeCKUH 3(pPeKT: moMyTHEHHE pacTBOpa (ONaeCeHIUs)
6) Bo 2 nobGasbre 1...2 xamm 1 % pactBopa CH3COOH u npoOupky Harpeite; AHaIUTHYECKUN
3¢ ¢eKT: MOMyTHEHHE pacTBOpa, a 3aTeM BblMajgeHue Oenoro ocangka. (bemok Tepser 3apsa u
HAXOJ/IUTCS B U30JIEKTPUYECKOM COCTOSTHUH )
B) B 3 po6asbre 1...2 xammu 10 % pactBopa CH3COOH u npoOupky Harpeiite; AHaIMTHYECKUN
addext: ocanok He oOpazyercs. (benok u3mMeHseT 3aps1 Ha MOJIOKUTEITHHBIN).
r) B 4 mo6asete 1...2 karumu 10 % pactBopa CH3COOH, kamtro HackieHHoro pactsopa NaCl u
npoOupy HarpeiTe; AHaTUTHYECKUH 3(Q¢eKT: MOMyTHEHHE pacTBOpa, a 3aTeM BbINajeHuEe Oeraoro
ocazka. (benok Tepser 3apsaa U HaXOJUTCS B U303JIEKTPUUECKOM COCTOSIHUH).
n) BS pgo6asere 1...2 xarmm 10 % pactBopa NaOH u mpoOupky Harperite. AHanuTudeckuid dQPexT:
ocanok He oopazyercs. ([TonoxxurenpHBIN 3apsa Ha OETTKE YCUITUBACTCS).

Od¢opmiienue padoTsl
Pesynbratel paboTel  0hOpMIISIOTCS B BUE TaOTUIIBI



Ne
npo- Cpena H3menenus Boisoabl
OUpKH
| HeiiTpanbHas
2 Cnabokucnas
(Pactsop (1 %)
CH3;COQOH)
3 Kucnas
(PacTBOp (10 %)
CH3;COOQOH)
4 Kucnas
(PacTBOp (10 %)
CH3;COOH + + NaCl )
5 [lenounas
(10 % pacteop NaOH)

Ocaxxnenue 0eJJKOB XUMHYECKMMH areHTaMHu.

1.a) wnacmauBaroT 1o cteHke rnpodupku 10 Karenab a30THON KUCIOTHI U 5 Kamnenb pacTBopa Oeska (He
nepemenuBath. OcTopoxHO, Kuciora!) AHamuTuuecKuid 3¢¢eKT: Ha TpaHUIE BYX KUAKOCTEH
oOpasyercs ocasiok B Buie Oenoro konibma. [Ipu BCTpsxuBaHWW W 0OABIEHUM W30BITKA a30THOMN
KHCIIOTHI OCaZIOK HE PaCTBOPSIETCS.

0) HaclIaWBalOT MO CTeHKe mpoOupku 10 Kamens CEpHOM KUCIOTHI M 5 Kameinb pacTBopa Oenka (He
nepemenuBath. OcTopoxHO, Kuciora!) AHamutuueckuid 3¢ ¢eKT: Ha TpaHULE ABYX >KUIKOCTEH
oOpa3yercss ocaJiok B BHJe Oenmoro Koiblia. [Ipu BCTpSIXMBaHWM W JOOABIIGHUW W30BITKA CEPHOU
KHCIIOTHI OCAJIOK PacTBOPSIETCS.

2. Kak u HeopraHu4eckue, TaKk U OPraHudecKue KUCIOTHI (CYIb(POCATUIIIIOBAS, TPUXJIOPYKCYCHAs U
Ip.), BbI3bIBAs JACTUApPATAUI0O W 00pa3ys KOMILIEKCHbIE COEIWHEHUS, JCHATypUPYIOT OENKH.
Tpuxnopykcycnast kuciaora (TXVY) ocaxnaer Tonbko OEIKM M OYEHb 4YaCTO HCHOJIb3YyeTCs s
OTJeNIeHUs OETKOB OT HHU3KOMOJEKYISPHBIX a30TCOACPKAIIUX COCAMHEHUNH (aMUHOKHUCIOT U
TMIETITU/IOB. )

B npoOupky nomMemiaroT 6 kamnenb pacTBopa 0enka U J00aBISIIOT 2 KaIluld pacTBOpa TPUXJIOPYKCYCHOM
KHCIIOTHI. AHaTUTHYECKUN 3 (EKT: BbIIAJEHUE 0CATKA.

3. @eHoN U MOYEBHHA 00Pa3ylOT KOMITJIEKCHBIE CONU ¢ OelKaMu, BbI3bIBas 0Opa3oBaHHe ocajika. K 1
cM3 pactBopa Oenka J00aBbT€ HECKOJIBKO KPUCTAUIOB MOYEBUHBI; AHaTUTHYECKUU 3PDEKT:
o0Opa3oBaHHe OCa/IKA.MMPOKUTISATUTE. AHATUTHUYECKUN dPEKT: BhINaJeHNE SUYHOTO AIbOyMUHA.
Pe3ynbTathl OMbITa 3aMUITUTE B BUJIE TAOIHUITBI

Paodoma 2. Yeneeoown

1. MPOBA MNOAOBEJOBA-MOJINIIA (0o61mas peakius sl yIJIeBOI0B).

K 1 cm® pactBopa rmoko3sl no6asste 1...2 kamm 10 % crmproBoro pactBopa o-HadTONa U 4-6
kanenb KoHL. H2SO4.  Ananutnyeckuil >QQext: Ha rpaHulle pas3zena JAByX CJIOeB oOpasyercs
(buoneToBOE KOJBIO (€CTU BMECTO  O-HadTONa B3STH PAacTBOp THUMOJIA, TO 00pa3yercs KpacHOe
KOJIBLIO).

2. MPOBA HA OBPA3OBAHMUE AJIBJAETUHBIX CMOJLI.

5 cm® pactBopa rmokossl (1-5 %) cMermaiite ¢ 2 cM® 10 % pacTBopa €IKOTO HATpa M JOBEINTE JIO
KHUIIEHUS, HarpeBas Ha CHUPTOBKE. AHAIUTHYECKUH >PQEKT: colepKkuMoe MPOOUPKU KEJITeeT U
Jla’ke CTaHOBUTCS TeMHO-0ypbIM. [losiBiIsieTcst 3amax kapamenu.

3. MPOBA HA BOCCTAHOBJIEHUE COJIEM ME/IH.

K 2 cm® pacTBopa rmoko3sl  106asbTe 1 cM® pacTBOpa eaKoro HaTpa M 3 KAl pacTBopa Cyibdara
mean. Habmronaem o6pazoBanue romyooro ocaaka ruapokcuaa meau (1), kotopsrit cpa3y pactBopsercs
" PacTBOp OKpalIuBacCTCA B prKO-CI/IHI/II\/II IIBECT. HpOI/ICXO)II/IT KauC€CTBCHHAA p€aKId HA MHOTOATOMHBIC
CIUPTHI, peakius OOyCIOBJIIEHA HAJIWYUEM TUIAPOKCUIbHOW Tpymmbl. Harpeiite n0 KumneHwus.
Ananmutuueckuii 3¢ dexT: Habmomaercs oOpasoBanue sxentoro ocaaka Cu(OH)z, kotopslii mpu
JalbHENIIIeM HarpeBaHUU MePeXoauT B KpacHbIi ocagok Cuz0.

4. Peakuus bapdena



PeaxtuB bapdena MoxHO TOTOBUTH U 10 cieayromiel nponucu: B 200 Mt ropsiueil BOABI pacTBOPSIOT
13,3 r ykcycHokucinor memu. [lomemmuBarT m0 pactBopeHus coiu, ¢uibTpytorT. K dunbrpary
npubasisoT 1,9 mn nexsHoi ykeycHoit kucnotsl - CH3 COOH u npubasnsitor 1 Ma B mpoOupky ¢
rimoko30i (7%-ueiii pactBop. [IpoOupky HarpeBaroT Ha BOAsHOW Oane B TeueHue 10 mMuH. (He
neperpesarb). B mpoOupke ¢ rimroko30i oOpasyeTcs kpacHbii ocanok okcuna meau (1). Jducaxapumbt
3TOU peakIy He JaroT.

5. Peakuusi ¢ MOYEeBHHOM
B npo6upky Bcpmator 0,5 T MOYEBHHBI, J100aBIAIOT 5-6 Kamenb KOHIL. COJITHOM KHCIOTHI M 2-3
KaIUIM IroKo3bl. [lepemeraTs 10 pacTBOpeHUsl MOUYEBUHBI U HArPeTh Ha BOJSTHON OaHe.

O®OPMJIEHUE PABOTbI
Pe3ynbrarel paboThl  0OPMIISIOTCS B BUJE TAOHIIBI
Peakuus Marepuan PeaktuBbl Okpacka Yem oOycroBieHa
WCCIICIOBAHMSI IPOJIYKTa peaKIust
1.
2.
3.

Paooma 3. /Tunuowt

1 PACTBOPUMOCTbD ’KUPOB U MACEJIL.

a) B 5 MpoOUPOK IMOMECTUTE TT0 HEOOIBIIOMY KYyCOUKY TBEPJOTO KUpPa (CBUHOTO, TOBSIKBETO H T.I1.) U
npuieite mo 1 mim: 1 — Boawl, 2 — 3TaHoNa, 3 — merpolieliHoro 3¢upa, 4 — anerona. Eciu sxup
HepacTBOpsieTcs, NPOOMPKY IOMECTUTE B BOAAHYHO OaHio Ha 5 wMuHyT. CraenaiiTe BBIBOA O
PacTBOPUMOCTH JKUPA Ha XOJIOJ€ U IIPU HArpEeBaHUM.

0) B 5 mpobupok momecture mo 0,5 MI PAaCTUTENBHOrO Macia (IMOJICOJIHEYHOTrO, OJIMBKOBOTO,
KYKYpPY3HOTO W T.N) U mpuieiite mo 1 mi: 1 —Boapl, 2 — 3TaHona, 3 — merpoieitHoro 3¢dupa, 4 —
anerona. Eciam maciio He pacTBopsieTcsi, NPOOMPKY IMOMECTUTE B BOJASHYIO OaHIO HAa S5 MUHYT.
Crenaiite BBIBOJ O paCTBOPUMOCTH PACTUTENBHOIO Macila Ha XOJIOAE U IIPU HarPEBAHUH.
2I'uaApPOJIN3 ’KUPOB U MACEJIL.

a) B 2 npoGupku momectuTe Mo HEOONBLUIOMY KYCOUKY >KHMpa M mpuieiite B 1 mpobupky 1-2 mi
pactBopa menmoun (NaOH pas6.), a Bo Bropyro — 1-2 mur constHoM kmcnotel (1:1). IIpoGupku
BCTpsAxHUTE. Eciau u3MeHeHuit He HabIr0AaeTCsl, MOMECTUTE MPOOUPKU B BOAAHYIO OaHIO Ha 5-10 MUH.
Crenaiite BBIBOJ O THAPOJIN3E KUPOB HA XOJIOAY U IIPU HArPEBaHUH.

6) B 2 npobupku nomectute 1no 0,5 My pacTUTENBHOrO Macia W mpuieite B 1 mpobupky 1-2 mu
pactBopa memoun (NaOH pas6.), a Bo Bropyro — 1-2 mur constHo kmcnotel (1:1). IIpoGupku
BCTpsAxHUTE. Eciau u3MeHenunit He HabIr0AaeTCsl, MOMECTUTE NMPOOUPKU B BOASIHYIO OaHI0 Ha 5-10 MUH.
Cnenaiite BBIBOJ O THIPOJIU3€E PACTUTEIBHOIO Maciia Ha XOJIOE U IIPU HarpeBaHUU.

3 BBIAEJIEHHUE )KUPA U3 MOJIOKA.

K 6 mi nensHOTO MOMTOKa mpubasistoT 2 Mt 10 %-Horo pactBopa Na2COs, Xopo1io nepeMenmBamT u
B30aNTHIBAIOT ¢ 5 MJI 3dupa. DPUPHBINA CIIOM MOMEIIAIOT B YaIleyKy Ul BbIMAPUBAHUS Ha BOISHYIO
6anto (mox Tsaroit). [ocne ucmapenus 3¢pupa ocTaeTCsi CIMBOYHOE MACIIO — MOJIOYHBIN KHUP.

4 OBHAPY X XEHUE I''IMIIEPUHA B )KUPAX (AKPOJIEMHOBASI ITPOBA)

B mpoGupky BHOcAT 2-3 karum macma (xkupa), 0,1-0,2 r 6e3Bomnoro KHSO4 m HarpeBaroT Ha
CIHUPTOBKE (O] TATON) 0 MOSIBIEHUS O€NbIX T'YCThIX HapoB. B mapbl BHOCAT OyMaXkKy, CMOYEHHYIO
aMMHaudHbIM pacTBOPOM HHUTpaTa cepeOpa. bBymaxka c pacTBopoMm coseii cepedpa TeMHeeT.

5 ONPEJEJEHUE MOJHOI'O YUCJIA.

B npenBaputenbHO B3BELICHHYIO CYXYIO KOJIOY JIJIsi TUTPOBAHUS MOMeIaoT 3-4 kariau macia (Kupa).
Konly moBTOpHO B3BEUIMBAIOT HAa aHAIMTHYECKUX Becax. [10 pa3HOCTH BECOB pacCUMTHIBAIOT Maccy
HaBecKHM Macna (kupa). B xonOy goGaBisroT 25 mur cnupTa (MpHW TJIOXOM PacTBOPUMOCTH CIIETKa
MOJIOTPEBAIOT Ha BOJSHOM OaHe). 3areM B kos10y BHocAT 12,5 Mt 0,2H ciupToBOro pactBopa noja (u3
otoperkn), 100 ma Boabl u mepememuBaioT 5 MuH. Coaepxxkumoe kojiObl TuTpytoT 0,1H pacTtBOpa
THOCYJIb(aTa HaTPUs JI0 MOSIBIEHUS CIa00XKeNTOro okpammBanus.J{is 6osiee TOYHOTO OIpeIesieHus B
K0JI0y mpuinMBaOT 1 MJI pacTBOpa Kpaxmaia M TUTPOBaHUE 3aKaHYMBAIOT J0 MCUE3HOBEHUS CHHETO
okparmuBanusi. OIBIT HOBTOPSIOT — KOHTPOJIb, HO 6€3 Macia (3kupa).



Pacuer nognoro 4ncna nposomsat mo popmyne: M.u. = (V2 — Vi) .0,0127. 100/ m,
rae Vo — o0obem (Mi1) pacTBOpa THOCYINIb(aTa HATPHUS, U3PACXOJOBAHHOTO HA TUTPOBAHUE KOHTPOIIS; V1
— obbeM (Mi1) pacTBOpa THOCYIb(ara HATpHs, U3PACXOJOBAHHOTO HA TUTPOBAaHHE MPOOBI Macia;
0,0127 — tutp THOCYNB(ATA IO HOTY; M — HaBecKa Macia (T)
6. ONPEJEJIEHUE KUCJIOTHOI'O YUCJIA.
B npenBaputenbHO B3BEHICHHYIO CYXYIO KOJIOY JUIS TUTPOBAHHS MOMEIIAIOT MPUMEPHO 2 MJ Macliia
(>xupa)— 2...3 1. Koy moBTOpHO B3BENIMBAIO HA aHATTUTHYECKUX BecaX. I1o pasHOCTH pacCUMTHIBAIOT
Maccy HaBecku Macnia (kupa) = 2...3 r. B kon6ouky mpo6asnsrot 10...15 mu cmecu ciupra ¢ dpupom
(1:1), 1...2 xarun penondranenna u turpyror 0,1 H pactBop KOH no mosiineHus ciiabo-po30BOro
okpammBanusi. Okpacka Tocie B30alThIBaHWMsS HE JIOJDKHA ucde3arh B TeueHue 0,5...1 MuH.
KucnorHoe unciio paccuutbiBaioT o popmyne:  Ku. =V T/ m,
rae K.u. — kuciotHoe uncio; V — oobvem (M) cimpToBoro pactBopa KOH, nomieiiero Ha TuTpoBaHue
(mi); T-tutp 0,1 H pactBopa KOH; m — Macca HaBecku macia (>kupa), T.

O®OPMJIEHUE PABOTbI
Pe3ynbrarel paboThl  0OPMIISIOTCS B BUJE TAOJHIIBI

OrmbIT Marepuain Peaktusrnl BriBox
HCCIIEIOBAHUS
1.
2.
3.

Paboma 4. ®epmenmur  UICCJIEJJOBAHUE CBOMCTB AMUJIA3BI

1 @epmenmamuensviit 2udponus Kpaxmana.

B nBe npoOupku HanuBaroT o 10 xamenb 1% pactBopa kpaxmana. B oany u3 Hux (mpobupka Nel)
BHOCST 4 Kariu Bobl (KOHTPOJIb), a BO BTOpYIO (Ne2) — 4 kariu pacTBopa CJIIOHbI, pa3BeJIeHHOM B 5 pas.
[lepememnBarOT U CTaBAT TEPMOCTAT WM BOAsIHYIO OaHto Ha 15 mun nipu 37 C. 3arem u3 mpobupku Nel
OTOMPAIOT 10 4 KaIlju UCCIeyeMOro BELIECTBA, KOTOPhIE BHOCAT B JABE pa3IMYHbIE MPOOUPKH.

a) peakuusi Ha KpaxmaJua. B ogHy u3 mpobupok nob6asnser 1 kammo 1% pactBopa Hoauna kamus
(peakuus ¢ oom). B mpucyTCTBUM KpaxMmaiia MOSIBIISIETCS CUHEE OKpaIllBaHHeE.

0) Peakuust Tpommepa. B apyryro — 3 karm 5 % pactBopa cynbdara meau u 5 kanens 10% pactBopa
THIPOOKHCH  HAaTpus M OCTOPOKHO HarpeBaroT A0 kumeHus (peakuust Tpommepa). IlosiBnenue
KpacHOr0 OKpallMBaHMs yKa3blBaeT HA NPUCYTCTBUE B PAaCTBOPE KOHEYHBIX MPOAYKTOB THMAPOJIN3A
Kpaxmalia — III0KO3bl U MaJbTO3bl. AHAJIOTUYHYIO NMPOLIEIYPY CIENATh C CONEPKUMbBIM MpoOupku Ne2.
PesynpTathl onbiTa 3anMcaTh B BUJE TaOIUIbI 1.

Ne Peakuus
[TpoGupku Cybctpar depMeHT ¢ oytoM Tpommepa
1 Kpaxman Bopa (koHTposb)
2 Kpaxman Amnnasa

Pe3ynbrar nomkeH moKaszaTh, YTO B MPUCYTCTBMM BOJIBI THApPOJIM3a Kpaxmaja He MPOUCXOAMT, U
peakius ¢ #o70M 10JKHA OBITh MOJIOKUTENIBHON, a peakuus TpoMMepa — OTpULIaTeTbHOMN, TOTa KaK B
MPUCYTCTBUHU aMUJIa3bl CIIOHBI PE3YIbTaThl TOJDKHBI OBITH MPOTHUBOIOIOKHBIMHU, TaK KaK MPOU30IIET
TUIPOJIN3 Kpaxmala.

2.BimnsiHue TeMIepaTypbl HA aKTHBHOCTH (pepMEHTOB.

B aBe mpobupku npunuth o 10 kanens 1% pacTtBopa kpaxmaia. 3aTeM B OJIHY M3 HUX JOOaBUTbH 5
Kalleslb pacTBOpa CIIIOHBI, Pa3BEJCHHON B 5 pa3, a B APYTryl0 — TaKOE K€ KOJIMYECTBO IPEABAPUTEIHHO
npokunsueHHo B Teyenue 10 MuH cimtoHbl. [IpoOupKy BCTPSAXHYTH U MOCTaBUTh B TEPMOCTAT Ha 15 MuH
mpu 37°C, mocre 4ero ¢ comepKUMBIM KaxKI0i TIPOOMPKH MPOJeNaTh Peakuy ¢ iiogom, Tpommepa. B
npoOupKe C MPOKHUIITYCHHON CIFOHOM TMIpOoJIi3a Kpaxmaia He Mpou3oiaeT (mouemy?).
3Bausinue pH cpeabl Ha aKTUBHOCTH (DEPMEHTOB.



a) B 8 mpobupkax mpuiauBaroT no 1 M1 TUCTUIUTMPOBAHHOM BOABI, a 3aTeM B mpooupky Nel BHOCAT 1 M
0,2% pacTtBOpa COJIIHOM KHCJIOTHI, MEpeMENIUBAlOT UM OTOMparoT W3 Hee 1 M cMecu, KOTOpYIO
nepeHocsaT B npodupky Ne3 u tak manee. M3 mpoOupku Ne§ orOGuparor 1 Ma u BBUIMBAIOT. Takum
o0pa3oM, TMOJIy4aloTCA pa3iHyHble pa3BEIEHUS COJSHOM KHCIOTHI, KOTOpPHIE COOTBETCTBYIOT
paznuuHbIM 3HaueHUsM PH cpenpl. [locnme 3Toro B kaxkayr mpoOupky moOamisroT mo 2 it 1%
pacTBopa Kpaxmaia ¥ mo 1 mu pactBopa ciroHbI, pa3BeneHHON 1:10. IIpoOupku BCTpAXHYTH U
I0CTAaBUTh B TepMocTaT Ha 15 Mun npu 37°C. 3aTem oX1aauTh u 106aBUTH BO BCe IPOOMPKH TI0 1 Karie
1% pactBopa iona B Hoauzae kaiusg. OTMETHUTh, YTO NOJIHBIM THAPOJIM3 Kpaxmaja MpOU30LIET B
npobupkax Ne 5 u 6, rae PH cpenbl pactBopa HaxoauTcs B mpeaenax 6,8 — 7,2, T.e. ONTUMATbHBIX
JUISL NEHCTBUS aMHJIa3bl.

4.BinsiHue aKTUBATOPOB U HHTHOUTOPOB HA AKTUBHOCTH (DEPMEHTOB.

B npobupky Nel BHocsaT 1 kammto 1% pactBopa xjopuaa Hatpusi, B mpooupky Ne2 — 1 kammo 1%
pacTtBopa cyibdarta Meau, a B mpooupky Ne3 — 1 karumro Boabl. 3aTeM BO BCE MPOOUPKH T0OABIISIOT 110
10 kanens ciaroHbI B pa3Benenuu 1:5. [lepememnBaroT 1 BHOCAT B KaXIyI0 IPOOUPKY 1o 5 kanensb 1%
pacTBopa Kpaxmaya U OCTaBJISIIOT 1-3 MUH npu KOMHAaTHOM Temiieparype. Ilocne uero BHOCAT BO Bce
npobupku no 1 kamne 1% pactBopa ioaa B Hoaue Kajusl.

Pe3ynbTaThl 3aKMCHIBAIOT B BUJIE TAOIUIIBL:

Ne Cybcmpam Depmenm Oxpacka pacTBopa nocie 100aBIeHUs
[IpoGmr 1oa B IPUCYTCTBUH
BOJIbI Cynbdara meau | Xnopuaa HaTpus
1 Kpaxman Amwniiasza
2 Kpaxman Ammiaza
3 Kpaxman Awmmiaza

Paboma 5. Ananuz nuwiesvix npodykmos. Méo

HUccnenopanue Nel /st onpenenenys BOAHOCTH B IPEIBAPUTEILHO B3BEIICHHYIO YUCTYIO IPOOUPKY
HanmBanu 10Mi mojorperoro Mena. 3aTeM B3BEIIMBAIM M OMNpeAessid Maccy uyucroro mexaa. Ilo
dopmysne p=m\V, rae p — MIOTHOCTh, M — Macca, V - 00bEM BBIUHCIIAIN TUIOTHOCTh KaXI0# MPOOBI
mena. Hopma minotHoct Mena — 1,35r\em3. Ecnu mioTHOCTh Mesia MEHbIIIE HOPMBI, 3TO TOBOPHUT 00
M30BITKE BOJIBI.

HccaenoBanme Ne2. Hammume ¢epMeHTa auactasbl, KOTOpBIM J00aBisieTcs B Mea IMYEIaMH,
omnpeAesnsIn npu 1o0aBiaeHUH B mpoodupky k 10 mi BogHoro pactBopa mena (1:2) 1%-noro pactBopa
kpaxmana. [lomyueHHyl0 cMech moctaBuwiM Ha | 4 B BogsHyto Oanto (45°C), 3areM oxnaauiau U
nobaBunu 1-2 kamum HacTodku Hona. OKpallMBaHUE pacTBOpa B CHHUM IIBET YyKa3bIBaeT Ha
OTCYTCTBHE B HEM (pepMeHTa AUaCTa3bl, U, CIIEOBATENBHO, MeJl HE HATYPaJIbHBIH.

HccnenoBanue Ne3. J{ns BbISIBICHUS MPUMECH CaxapHOH (CBEKJIOBUYHOW MATOKH) K SMJ pacTBOpa
Mmena (1:1) npubaBunu 5 kanens 5%-Horo pactBopa HuTpata cepedpa. [losBienne Mmytu mwim 6exoro
0CaJIka TOBOPUT O HAJIMUMH JAHHOW MPUMECH.

HccaenoBanue Ne4. /{15 BbISBICHUS HAIMYMS B MeJIe TPUMECH KpaxMaJlbHOW MAaTOKU K SMIT pacTBOpa
Mmena (1:1) nobGaBuiu B poObI 10 5 Kareab HalaThIpHOTO ciupTa. Eciu mpu oTcTauBaHUM BbINIAJAeT
0CaJI0K TEMHOTO 11B€Ta, MO’KHO FOBOPUTH O HAJTMUUHU KPAaXMaJbHOM IMaTOKH.

HccnenoBanue NeS. Jlns ompenenenus nmpuMeced Kpaxmaila WM Mykd B pactBop Meaa (1:1)
N00aBIsIM MO Karule HacToMku Hona. [Ipu Hanmuyuu CHMHEH OKpacKd MOKHO CYIUTh O INPHUMECH
Kpaxmalia Wi MyKH.

HccaenoBanme Ne6. J{ns onpeneneHust MPUMECH SKeTaTUHA WM Kl Harpeiau LIeTOYHOW pacTBOp
Mena (1:2) mo xumenus. CMOYEHHOH JakMycOoBOM OyMakkoi ompenenwin peakuuu napoB. [Ipu
HAJIMYMHU JKEJIATHHA WM KJIesl IPU KUIISTYSCHUH BBIIEISIETCS aMMHAaK, KOTOPBIN BBI3bIBAET ITOKPACHEHUE
WHIUKATOPHOW Oymard.

HccaenoBanue Ne7. [lng ompeneneHuss OpUMEcH Mejla B KaXAyl MNpoOy 100aBISsLIM HEMHOTO
YKCYCHOM KucioThl. OOpa3oBaHue ra3a TOBOPUT O HAIMYUHU MeJIa.

HccaenoBanue Ne8. [t onpeseneHns Npu3HAKOB OpPOXKEHUS! MITH MOBBIIIEHHONW KUCIOTHOCTU MeJl K
10m 10%-Ho0TO pacTBOpa Meaa nobGaBwim 5 kanenb 1%-HOro cnupToBOro pacTBopa (heHondTaienHa
n 0,5mn 0,1%-noro enkoro Hatpus. IIpy McCue€3HOBEHHH MAJMHOBON OKpPackd MO>KHO T'OBOPHUTH O



MOBBIIIEHHOW KHUCIIOTHOCTh MeJla M O HaJIM4Yud Tpu3HaKkoB OpokeHus. Ecim mnpoba mpu
BCTPSXMUBAHUU TTOMEHSIa MATMHOBYIO OKPACKy Ha MCXOIHYIO KEJITYI0, MOKHO CYJUTh O TIOBBIIICHHON
KHUCJIOTHOCTU MCJid, 3HAYHUT O €T0 HE3PCIOCTU UJIM HCHATYPAJIbHOCTHU.

Pe3ynbrarel paboTel  0hOpPMIISIOTCS B BUAC TaOTUIIBI

OneIT Marepuain Peaktusrnl BriBox
HCCIIEIOBAHUS

Pabora Ne6. IOJTYYEHUE BE3AJIKOI'OJIBHOT'O HAIIUTKA IIPH

BBIPAIIIMBAHUU KOMIIVIEKCA MUKPOOPT'AHU3MOB

YAHOI'O I'PUBA

Lenp paGoOThI: 03HAKOMHUTBHCS C CUMOMO30M MHKPOOPTaHHU3MOB B NMPHUPOJIE M HCIIOJIB30BAHHEM 3TOTO
SIBJICHUS B IPAKTUYECKUX

LETAX.

Teopernyeckne npeAnoOCHIIKA

B npupone mmpoko pacrnpocTpaHeH CHMON03 MUKPOOPTaHU3MOB, U 3TO MO>KHO HaOJI0aTh B YaitHOM
rpube, B KOTOPOMCOBMECTHO DAa3BUBAIOTCS JPOXOKH (JIPOXIKEBble T'PUOKH) U YKCYCHOKHCIbIE
Oakrepun. Takum o00pa3om, daliHBIA TpUO — OSTO KyJAbTYpa JABYX OJHOBPEMEHHO IKHBYIIHX
MHUKPOOPIaHU3MOB, 00pa3yloIUX TOJICTYIO CIM3HCTYIO IUICHKY Ha IOBEPXHOCTH IOJCaXapeHHOIo
yaifHOro HacTosl. B pe3ynpTaTe UX KU3HEAEATEIbHOCTH U 00pa3yeTcs YailHblil KBac, MpuoOpeTaroImui
cllerka ra3upOBaHHbIM KHUCIOBATO-CIAAKUI BKyc. B GaHKe roToBOro 4yaifHOro HacTos MOKHO BUJIETH,
YTO Ha TMOBEPXHOCTU MPO3PAUYHO-OYpOBATOM >KUIAKOCTU "TUIaBaeT" TOJICTBIM JHMCK: CBEpPXY OCIbIH,
IUIOTHBI M OnecTsiuii, CHU3y — cepoBaThlii M pbIxiblii. HayyHoe Ha3BaHue 4vaiiHOro rpuba—
MEIY30MHUIIET — OOYCIIOBJICHO CXOACTBOM C Meay30il. Teno dwaifHOro Tpuba MpeacTaBiseT coOoun
KOJIOHHIO JIPOXKEH U YKCYCHOKHCIBIX OakTepuil. Jpoxoku, 3aHMMAIONIME HUKHIOIO YacTh CIOEBHILA
rpuba, nepepabaTbIBalOT COJAEpIKALIMECs B PACTBOPE caxap Ha CHUPT U YIJIEKUCIHbIN ra3 (JUOKCH]
yriepoja), TEM caMbIM MOJrOTaBJIMBas MUTATEIbHYIO Cpelly JJIsl YKCYCHOKHCIBIX OaKTepHid, KOTOpbIE
CKJIEEHBI MEX1y CO00I 0COOBIM BEIIECTBOM U

00pa3yloT BEPXHIOW, IUIOTHYIO 4YacTh rpuba. CocTaB YKCYCHOKHCIBIX OakTepuil HEOIMHAKOB, a
MI03TOMY U BbIpa0aThbiBa€Mbleé MU BELIECTBA HEOAHOPOJIHBI. OJHU U3 HUX OKHUCISAIOT 00pa30BaHHbIN
IPOXOKaMU 3TUIIOBBIM CHHUPT B YKCYCHYIO KHCIOTY, IpYrMe IMpeBpallaloT caxapo3y B IJIIOKO3y U
GpYyKTO3y M OKHUCISIOT MOHOCaxapa [0 TJIFOKOHOBBIX KHCIOT. OOpa3oBaBlIMecs KHUCIOTHI
HCHOJIb3YIOTCS JPOAOKAMM NIl CHUHTE32 BUTAMHUHOB, HEOOXOJUMBIX Il Pa3BUTHUS YKCYCHOKHCIIBIX
Oakrepuii. IlpeamomaraioT, 4YTO KOJOHMM JAPO}OKEBBIX TI'PHUOKOB M YKCYCHOKHCIBIX OakTepuit
MPOM30UUIM  OT MMKPOOPraHM3MOB, HacCeIsIOMMX MouBbl I[IpuMoOpckoro Kkpas, KOTOpbIE C
MeNbYai MK YaCTUIIAMH 3€MJIU, IIPUIMIIIIUMU K KOPHAM XEHBIIECHS WIH

KOIIBITHS, TIONIaJjaJId B HACTOM M, OYYTUBUIMCH B OJIArONPHUSATHBIX YCIOBUSAX, OYpHO Pa3MHOKaIKCh,
00pa3ysl KOJIOHUIO B BUJIE TUIEHKU Ha MOBEPXHOCTHU >KUJKOCTU. BeposaTHO, Tak M BO3HUKIA KYJIbTypa
yaifHOro Tpubda, KOTopasi 3aTeM pacHpoCTpaHUIach YyTh JI HE MO BCEMY 3eMHOMY miapy. Bo MHorux
antekax EBpombl HacToil uaiiHOro rpmba mnpogaercs W MOJIB3YEeTCs OOJBIION MOMYISIPHOCTHIO.
KonuentpupoBanHblil yaiiHblii rpub, 3anaTeHToBaHHBIM B ['epmanuu moj Ha3BanueM "KomOyka',
COXpaHSeT BCe HEOOXOAMMBbIE AaKTHBHBIE BEIIECTBA YalHOTO Ipuba, 3a HUCKIIOUEHHEM YKCYCHOMH
KHCIIOTHI ¥ CIIUPTA. Y CTAaHOBJIEHO, YTO B COCTAaB HAIIUTKA YaifHOro rpuda BXOJAT BEIIECTBA, KUZHEHHO
HE0O0XO/MMBIE JUIsl OpraHu3Ma uenoBeka: Butamunsl C, rpynnsl B, P u D; opranudeckne KHCIOTHI
(YkcycHasi, TJIIOKypOHOBas, IllaBejeBasi, MOJIOYHAs, JIMMOHHas); (epMeHTHl (Karaja3za, aMuiasa,
npoTeasza, jaumnasa). Kpome Toro, B HeM MpPUCYTCTBYIOT AaHTHOMOTUKH, MOIABISIOUIME DPa3BUTHE
cTa(UIIOKOKKOB, CTPENITOKOKKOB | JApyrux Oakrepuii. Hanbonee 6iarorBopHoe BIUSHUE HA OPTaHU3M
OKa3bIBaeT TJIOKYPOHOBas KHUCIOTa, OOJjajaromias Ie3WHTOKCHUKALMOHHBIM JeicTBueM. MoouHas
KHCIIOTa YHUUTOXKAET BPEIHYI0 MUKPO(]IOpY KUIIEYHUKA U HOpManu3yeT ero ¢GyHkiuu. YaiHblil rpud
3G (EeKTUBEH MPHUbATEPOCKIEPO3E, XOPOIIO CHUMAET TOBBIINIEHHOE apTepHalibHOE JaBlICHHE,
CHOCOOCTBYET YMEHBIICHMIO M JaKe NPEKpalleHHIO TOJIOBHOM 00iM, HOpMaiu3yeTr coH. Takum
0o0pa3oM, IMOCTOSHHOE YHOTpeOJIeHHe HAcTOs YalHOro rpufa yiydliaeT CaMOYYBCTBHE U JaxKe



M3JICUMBACT OT HEKOTOPBIX OomnesHeil. [y monmydeHuss HambOosiee Ka4eCTBEHHOIO HANMTKA CIEIyeT
OpaTh TOJIBKO KHIITYEHYIO BOJY, TaK Kak BOJAA M3-TIOJ KpaHa COAEP>KUT MHOTO KajblMs, KOTOPBIA B
KUIISTYEHOM BOJI€ BBINAJAET B 0cafoK. Kanbluii B HEKUISTYEHOW BOJIE COSAMHSIETCS C IIIOKYPOHOBOM
KHCJIOTOH, 00pa3ys Ha JIHE COCyJia OCAI0K IIFOKOHATA KAJIbIIHSL.

ITopsiiok BbINOJIHEHUS PAadOTHI

JIaGoparopHast paboTa HPOBOAUTCA HAa JABYX 3aHATUAX. Ha mepBOM 3aHATUM TOTOBAT cpemy A
pa3BuTH YaifHOTO rpuba u ero moces. Ha BTopoM MpoBOAAT aHAJIN3 TOTOBOTO HAIHTKA.

Jansartuel

Jnst Toro 4roObl MOJYyYUTh KAueCTBEHHBIM "dailHbIN TpuO", HEOOXOIMMO TIIATEIBHO COOJIOAATH
YUCTOTY Ha CTaJUM €ro NPUroToBieHus. s co3laHUs ONTUMAlbHBIX YCIOBHHM pPEKOMEHIYyeTCs
KOHIIeHTpauus caxapa B Hanutke 10 %, Temnepatypa

okpyxatomen cpeabl 25...30 °C, mNpOAOKUTEIBHOCTh HACTaWMBaHUS — OJHA-JABE HEJIEIH.
OO0s3aTenbHbII KOMIIOHEHT UIKOCTH, B KOTOPOH pa3BHUBaeTCs TpHO, — HACTOM Yasi, KOTOPBIN CIIY)KUT
HCTOYHHUKOM a30TUCTBIX BEILECTB /IS APO}IOKEH U YKCYCHOKHCIIBIX OAKTEpUH U caxapo3bl — UCTOYHUK
yrjepoja.

1. Bexunsatuts 1 1 Bozpbl, 100aBUTH B BOY OJIHY YalHYIO JIOKKY (MJIM OJIUH MTAKETUK) Yasl.

2. Yepes 15...20 muH, Koraa pactBop HacToutcs, 100aBuTh B Hero 100 r caxapo3sl (caxapHOTO MecKa),
TIIATEIbHO

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

3. IoaroroBneHHbI pacTBOpP OT(HUIBTPOBATH Yepe3 KalPOHOBOE WM METAIIMYECKOE CUTEUKO
HETIOCPEICTBEHHO B MOJTOTOBJICHHYIO OaHKY (00beMOM 2—3 uTpa).

4. BHecTH B MOATOTOBJICHHBIH YaliHbIM pacTBOp CI10i yaitHOro rpuba, OTICIIEHHOIO OT yXKe pacTyILero
1 UCTIOJIb3YeMOTO B KQUeCTBE MaTOYHOU KYJIbTYpHI YaifHOro rpuda. KyapTuBHpOBaHUE IPOBOANUTH TPU
koMHaTHo# Temneparype (20...25 °C), HakpbIB 6aHKY ¢ TpUOOM ca(peTKOM.

[Tonmy4eHHBI HAUTOK MOXET OBITh HMCIIOJIB30BAH JUIS ONPENEICHUS B HEM HEKOTOPBIX MPOIYKTOB
MeTabonu3ma. B O6aHKy 1o mepe HEOOXOIMMOCTH 3aJMBAIOT PAacTBOP yas M CaXapHbIM MECOK Jis
IIOJIy4EHUSI HOBOM MOPLUY YaHOTO HAIIUTKA.

Paszpocmmiics daiiHblii rpu0 B JanbHEHIIEM MOXHO pa3pe3aTb Ha MeEJIKHE KYCOYKH, Kak I10
TOPU30HTAJIM, TaK U [0 BEPTUKAIM U 3aCE€BAaTh HOBBIE EMKOCTU C IOJTOTOBJIEHHBIM YailHO-CaxapHbIM
pacTBOpOM.

3anstue?

JUist OLIeHKHM KauecTBa HAIUTKa ONPEAEISIOT KOJMYECTBO HAKOMUBIIHUXCS KUCIIOT.

1. Onpenenuts ypoBenb pH (cm. naGoparopuyto paboty 1). OObruHO pH HacTosi MMeeT KHUCIyrO
peaknuio B 30He pH ot 5 1o 3. Onpenenure pH cpeast npu nomomu pH-merpa. s sToro npudop
yepe3 ajantep MOJAKIYMTE K CeTH ImepeMeHHoro Ttoka 220 B. DOnexrpoasl (cpaBHEHus,
BCIIOMOTATENbHbII M TEPMOKOMIIEHCALIUM) TMPOMBITH AMCTUUIMPOBAHHOM BOJOM, OCYIIUTH U
IOTPY3UTh B HCCIEAYEMYI JXHUAKOCTb. YPOBEHb IOIPYKEHHUS DJJIEKTpPOAA B JKMIKOCTb, MJIA
Oecniepe0oitHoit padoThl pH-MeTpa, 1oimKeH ObITh BhImIe 16 MM. BritounTs nprubop HaXkaTueM KHOTIKH
On/Off, a xHonko#t MV/pH BbiOpath pexum m3mepenus pH. Uepes 30...60 ¢ cHATH MOKa3aHUs U
BBIKITIOUUTH TPUOOp KHOMKoi ONn/Off.

2. OnpenenuTs MacCOBYIO JIOJIF0 MOJIOYHOW KMCIIOTBI TATPOMETPUYECKUM METOJIOM.

MeTon OcHOBaH Ha HEHTpaIM3alMd MOJOYHOM KHUCIIOTHI TMAPOOKHUCHIO HATPHUS NPU HAarpeBaHUU U
HEUTpanu3aluu U30bITKA MET0YH CEPHOM KUCIOTON. B koHMueckyro konly co numdom odvemom 250
M BHecTd 10 My HacToiku yaitHOTO Tprba, 80 MII TUCTUITMPOBAaHHOW BoAbl U 20 M pacTBopa 1 H
NaOH, nepememaTb U KUIATUTH C OOPATHBIM XOJOJMJIBHUKOM B TE€UYEHHE 5 MMH. 3aTeM OXJIaJIuTh,
MIpeIBAPUTENILHO 3aKPBIB KOJIOY MPOOKOH ¢ TpyOKOMH, HaOJTHEHHOW HAaTPOHHOM U3BECTHIO, 100ABUTH 3
KarM pactBopa ¢eHondrazenHa u TuTpoBaTh pactBopoM 1 H H2SO4 no oOecrBeuuBaHus.
[TapaniensHO MpoOBECTH KOHTPOJIbHBIN ONBIT. B KOHMYeckyto konly co nuirdom odvemom 250 mi
BHecTH 20 Mt 1 H NaOH, 90 mi qucTUITMpOBaHHOM BOJIBI; KUIISITUTE C OOPaTHBIM XOJIOJUJIBHUKOM B
TeUeHWe 5 MHUH, OXJIAJUTh, 3aKPbIB €€ MPOOKON ¢ TPyOKOW, HANOJHEHHOW HATPOHHON W3BECTHIO;
n06aBuTh 3 KarM pactBopa GenondranenHa u Turposats 1 H H2SO4 no obGecuBeunBaHusl.

3. MaccoByto 010 MOJIOUHOM KUCIOTHI X, % BBIYUCIUTH 10 hopmye (2.1):100
09,0)(kom--=KVVX, (21) rne Von - oobem 1 H H2SO4, u3pacxoa0BaHHOI Ha TUTPOBAHHE
n30beiTka 1 H NaOH omberraO# 1ipo6sl, MiT; VK — 00beM 1 H# H2SO4, n3pacxo0BaHHOI Ha THTPOBAHKE
n36biTka 1 H NaOH xoHTponbHO# npoObl, Mi; K — momnpaBousbiil ko3ddunuent st pactBopa 1 H
NaOH; 0,09 — macca monouHoU KuCIOTHI, cooTBeTrcTBytomas 1 cm3 1 B NaOH, r/cm3; V — obbem
pacTBopa 4aifHOro rpuda, B3aToro Ha aHainus, Mi; 100 — koaduuuent nepecuera Ha 100 M pacTBopa



yaifHoro rpuba.4. OmnpenenuTb MacCOBYIO KOHIIGHTPALUIO YKCYCHOH KHCIOTBI IO KOJHMYECTBY
TUJIPOOKUCH HATpPHs, H3PACXOJOBAHHOM HA THUTPOBAHUE YKCYCHOW KHCIIOTBHI, COAEpKAllIecs B
pacTBope vaiiHoro rpuba. B crakan nuneTkoil BHECTH 5 MII pacTBopa daiiHoro rpuba, 1o6asuts 10 mi
JUCTUJUIMPOBAHHOW BOJIBI U JABE-TPH Karuid pacTBopa ¢eHondTarenHa u Tutponarb pactsopoM 0,1 H
NaOH no nosiBinenus Hencuesarouiero B redueHue 30 ¢ po30BOro OKpaliuBaHUs.

5. MaccoByro KOHIIEHTPAIMIO YKCYCHOW KUCIIOTHI (TUTPYEMYIO KUCIOTHOCTH P) B 1/100 MJT BBIYMCITHTH

006 - 1001

e
¥

mo ¢opmyie rie 0,06 — KoNIMYECTBO YKCYCHOM KHUCIOTBI B T,
cootBercTByromiee 1 mi pactBopa 0,1 H# NaOH; V1 — komudectBo pactBopa 0,1 H# NaOH, nmomeamero
Ha TUTpoBaHue; V2 — KOJMYECTBO pacTBOpa dYaiHOro Trpuba, B3SATOrO0 HAa THUTPOBaHUE, MI. 3a
OKOHYATEINIbHBII pe3ynbTaT NPUHATH cpenHeapudmernyeckoe P AByx mapaienbHbix onpenenenuit Pl
u P2.

6. B Bune Tabn. 2.1 3amucaTh, Kak B MpOLECCe KYJIbTUBUPOBAHUS MEHSUIUCH (PU3UKO-XMUMHUYECKUE U
OpraHoJIENTUYECKUE TIOKA3aTeNN HACTOS YaliHOTO rpuda.

2.1. Pe3yabTaThl aHau3a PU3HKO-XUMHYECKHUX U

OpraHoJienTHYecKHUX NoKa3aTeJieil HACTOs1 YaiiHOro rpuda

Bpems [MokazaTenu

Oprano-
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7. Cnenath 3aKJIIOYSHHE TI0 JIAOOPATOPHOM pabOTe O MPOAOIIKUTEIHHOCTH KYJIbTUBUPOBAHMS YATHOTO
rpuba 17 mOdydeHHs
KaueCTBEHHOTO CJIeTKa ra3WPOBAHHOTO HAITMTKA.

OrneHuBanue pe3yiabTatoB chopmupoBannoctu komnerenuuu OINK-6.1

MeTtoanyeckue yKka3aHus 110 NOATOTOBKE K BBINOJHEHUIO J1a00paTOPHBIX padoT
[1nanbl 1aOOpaTOPHBIX 3aHATHI U METOJUYECKHE PEKOMEH IallMU 110 OJIMOTOBKE K HUM pa3pabOoTaHbI B
COOTBETCTBHUH € IPOTrPAMMOM JUCHUIUIMHBI «XUMHUYECKHE OCHOBBI OMOJIOTMUECKUX MPOIIECCOB» U
MpeIHa3HaueHbl I IPOBEICHUS JIaOOPATOPHBIX 3aHATUH U JUIsl CAMOCTOSATEIbHON OITOTOBKU
CTYICHTOB.
JIaGopaTopHbIil MPAKTUKYM MO AUCHUILIUHE «XUMUYECKHE OCHOBBI OMOJIOTMYECKHUX MPOLIECCOBY
MIO3BOJISIET CTYJEHTY IPUATH K IPABUJIBHOMY IOHMMAHHUIO B3aUMOCBSI3U MEX]ly TEOpUEH U MPAKTUKON
AKCIIEPUMEHTA, 3aKPEMUTh TEOPETUYECKUE 3HAHUS U IPUBUTH OIPE/IeTICHHbIE HABBIKM B HAYYHON
paboTe ¢ UCIOIb30BaHUEM COBpEMEHHOIro o0opyaoBanus. Pabora B 1abopaTopuu Takke MOBBIIIAET
MHTEpPEC U YriyoJsieT MOHUMaHue JIEKIIMOHHOTO MaTepHara.
K BbInmonHenuo 1a60paTopHOi paboOTHI CTYIEHT JOIYyCKAETCs JIMIIb MOCTe TPOBEPKH MperoiaBaTesieM
CTENIEHH €ro roToBHOCTH K pabote. K cruenyromeill paboTe AOMyCKAarOTCS CTYIEHTHI, MOJHOCTHIO
oopmMuBIIEE TPEABIAYIIYIO pAa0OTy U MOATOTOBUBILUECS K BBHITOIHEHUIO HACTOSIIEH.

MeTtoauyeckue peKOMEeH/ Al 110 OPraHU3ANMH CAMOCTOSITEIbHON PadoThI
I'ocynapcTBeHHBIM 00pa30BaTENbHBIM CTAHAAPTOM BBICIIEr0 MPOo(ecCHOHANBHOTO 00pa3oBaHUsS

MpelycMaTpUBAEeTCs BbIJIEJICHHE B YUCHBIX TJIaHAX BY30B BPEMEHHU, OTBOJUMOTO Ha CAaMOCTOSTENbHYIO
(BHEayIUTOPHYIO) paboTy CTYICHTOB.



I'maBHOE B Takoil paboTe — 3TO ee MpaBUIbHAs OpraHU3aLus, KOTOpast BKIIOYAET B ce0s IUIaHUPOBAHHE,
3aJjaBaeMO€ TeMaTUYECKMMH IUIaHAMH U TI0CJIE€J0BATEIbHOCTBIO U3YUEHUS JUCLIUIUINH.
CamocrosarenbHas paboTa MO AUCHUIUIMHE «XHWMHYECKHE OCHOBBI OHMOJOIMYECKHX IPOLIECCOBY»
IIPOBOJIUTCS € LIETbIO YTIYOJIEHHS U 3aKPEIJICHUS IOJTY4YEHHBIX B XOJI€ JIEKIIMOHHBIX 3aHATHH 3HAaHUH 1
NpUOOpETeHNE HABBIKOB IOJIB30BAHUS  PEKOMEHJOBAHHOW JIUTEPATypOl , HABBIKOB HAYYHOTO
UCCIIEIOBAHMSL.

CamocrosrenbHass paboTa HayMHAeTCsl ¢ pabOTHl Hal JEKIUOHHBIM MaTtepuasioM. Omna
BKJIFOYAET KOHCIIEKTUPOBAHME JIEKIIMHA U MOCIEAYIOUIYI0 paboTy Haa HUMU. [Ipu KOHCIEKTUPOBaHUU
JEKUUU PEKOMEHAYETCSI Ha KaXJOW CTpaHUIE OCTaBIATH IOJISL AJIs IOCIENYIOLIUX 3alHuced B
JIONOJTHEHUE K KOHCIIEKTY.

IIpu paboTe Hag TEKCTOM JIEKLUHU CTYIEHTY CIeayeT OoOpaTUTh 0cO00€ BHMMAaHHE Ha MPOOJIEMHBIC
BONPOCHI, ITOCTABJICHHBIE IIpernojaBaTesieM MpU YTEHUHM JIEKLIUH, a TaK K€ Ha ero 3aJaHue M
PEKOMEHIALINH.

PexomMeH1a1[MH 110 MOATOTOBKE K MPAKTHYECKUM 3aHATHSIM, KOHTPOJIbHBIM PaboTaM dK3aMeHy
CaMocTosTeIbHOE H3y4YeHHE AUCIUILTHHBI [[eJIecO00pPa3HO HAYMHATD, 03HAKOMHBIIHCH C IIPOTPAMMOM
JIMCUUIUIMHBL U TPeOOBaHUSAMH K MHUHHMYMY COJCp)KaHHS, 3HAHUSIM M YMCHHUSM IO JIaHHOM
AUCUMILTUHE. YSCHUB OOIIYI0 CTPYKTYPY Kypca, MO3HAKOMHUBIIKUCH C 3a4ETHBIMU BOIIPOCAMH,
MOXHO MEPEXOJUTh K €ro MO3TAHOMY HM3y4YCHHIO, NMPHUBJICKAs [UIsl TOTO MaTepUajbl JICKIHHA W
PEKOMEH/IOBAaHHYIO YUCOHYIO JIUTEpaTypy.

W3yuas MUCHMIUIMHY, HEOOXOAMMO JOOHUTHCS TIOJIHOTO YCBOCHHS €€ TEOPETUYECKHX OCHOB,
HAyYUTHCS MIPUMCHSATh TEOPETUYCCKUE 3HAHUS /ISl PEIICHHs TPaKTHUeCKuX 3a1a4. Coaepxanue
HE3HAKOMBIX TEPMHHOB, BCTPETHBIIUXCS B TPOIECCE OCBOCHHUS Y4YCOHOTO Marepuaia, MOXKHO
BBISICHUTh [PU MOMOIIM CIPABOYHON JUTEpaTypbl. bosee CliokKHBIE BONPOCHI YTOYHSIOTCS Ha
KOHCYJIBTAIUSX C IIPenojiaBaresieM Kageapsl.

CremyeT 4YeTKO 3HATh ONPEJACNICHUS, NPUHLUIbL, JOMOIHATh KaXKIbI TEOPETUYECKHN BOIPOC
COOTBETCTBYIOLIMMH MPUMEPAMH U rpaduKaMH.

DK3aMeH MO JAUCIHIUIMHE BKIIIOYACT:

*YCTHBIN OTBET Ha 2 9K3aMEHAIIMOHHBIX BOIIPOCA;

*pelIeHHe 3a/1a41

*pe3yNbTaThl PEUTHHI-KOHTPOJIS.

[Tpu omeHKe YCTHOTO OTBETa HA YK3aMEHAIIMOHHBI BONPOC MPUHUMAETCS BO BHUMAaHUE:

1) TIOJIHOTA, TITyOMHA OCBEILICHHUS BOIPOCA, JIOTHKA U apIyMEHTHPOBAHHOCTh

M3JI0’KEHUST MaTepHaa;

2)yMEHHE CBS3bIBATh TCOPHIO C MPAKTUKOW, MPUMEHITH MOJIY4YCHHBIC

3HAHMS JJIS aHATTU3a OYAyIIeH JIesaTeIbHOCTH;

3)yMeHHE HILUTIOCTPUPOBATh TEOPETUUCCKIE MONOKCHUS TPUMEPaMH;

4)KynbTypa peyu.

B xone sk3aMeHa mpemnogaBaTeas UMEeT IPaBo 3a4aBaTh AOMOJIHUTEIbHBIE BOMPOCH.

OueHuBanue pe3yabTaToB chopmupoBanHocTu komnerenuun OIK-6.2
MeTtoauyeckue pekoMeHAAlNHU 110 0()OPMIIEHUIO
JabopaTopHoi padoThI

JlaGopaTopHble padoThl MO AMCUMILUIMHE «XUMHUYECKHE OCHOBBI OWOJOTHYECKUX IPOIIECCOBY
MIPOBOJIUTCS C LIEJIbIO YTIYOJICHHS U 3aKPeTyICHUS OJIYYEHHBIX B XOJI€ JEKIIMOHHBIX 3aHATHI 3HAHUHA U
MpUOOpETeHNE HABHIKOB IIOJB30BAaHUS  PEKOMEH/IOBAaHHOM JIMTEpaTypoil , HaBBIKOB HAYYHOI'O
HCCIIEI0BaHMsI, BO3SMOXKHOCTh apTyMEHTHPOBATh CBOE 3aKJIIOUEHHE; BBIPAOOTKHU Y CTY/I€HTOB HABBIKOB U
YMEHUI MIPaBUIIBHO 0QOpMIISITH MIPOBEJICHHOE HCCleIOBaHUE. COBEpIICHCTBOBAHUE
npo¢ecCHOHATLHON MOATOTOBKY OYIYIIUX CHEIMATUCTOB.

OTtBeThl Ha 3a7aHus K JIaOOpAaTOPHBIM paboTaM JOJKHBI ObITh OCHOBAHBI Ha aHaIM3€ Pa3IMYHBIX
HUCTOYHUKOB HAYYHOTO (pa3mu4Hble MOHOrpaduu, CTaThH, [AUCCEpPTallUd U aBTOpedepaTs
JTUccepTanyiil) U yaeOHOro TuiaHa (Hampumep, y4eOHUKH WIH yaeOHbIe TOCOOUs) KaK OT€YECTBEHHBIX,
TaKk W 3apyOexHbIX aBTopoB. JlanHas unuTeparypa amubo Oepercss B Oubnuoreke, mbO U3
WnuTepHer-pecypcoB, 1100 W3 Apyrux UCTOYHMKOB. HeoOxoaumble marepuasibl CTYJIEHTBI JTOJIKHBI
HaWTH CaMH U TEM CaMbIM IPOJAEMOHCTPUPOBATH CBOM HAYYHO-UCCIIEOBATEIbCKUE HABBIKU 10 IOMCKY
nHpopMaIuu.




IIpumepHBIii HepeYeHb BONPOCOB J1a00paTOPHOI padoThl
Paboma 4.1. ®epmenmpt NCCJIEJJOBAHUE CBOMCTB CAXAPA3BI.

1 Kiaccudukanmst pepMeHTOB.
2 Ctpoenue GpepMeHTa.
3 Kak M0xHO 0OHApPYKUTh MPUCYTCTBHE (PepMEHTA B UCCIEAYEMOM MaTepuaie?
4 Tlepeuncnante OCHOBHbIE ()aKTOPBI, BIUSIOLINE HA CKOPOCTh (PePMEHTATUBHOM peakluu.
5 Yem obOycnoBieHa crienu(puaHoCTh (epMEHTOB?
6. Ha oxno#t u3 craguii 6MocHHTE3a TIIIOKO3bl OCYIIECTBIIAETCS MpEeBpallleHue S0JI0YHONH KUCIOThHI B
IIaBEJICBOYKCYCHYIO ¢ ydactueM kodepmenta HAJI+. K kakomy THIy OTHOCHTCS dTa peakius H
KaKyio poJib B Hel BeITIONIHsIET KodepmeHT HA JI+?
7. B) [TocTpoiiTe rpaduk 3aBUCHIMOCTH CKOPOCTH (PEPMEHTATHBHOM peakIK OT TeMIeparypsl. JlaHHbIe
0 cKopocTH (hepMEHTATUBHON peakIMU MPH Pa3TUYHbIX 3HAUEHUSX TEMIIepaTypbl MPEJICTABICHBI B
TabmuIe.

3aBUCUMOCTBH CKOPOCTH (pepMEHTATUBHOW peakinu, karanuzupyemoit pocdarazoit, ot pH cpens

Temmnepatypa, °C CKOPOCTh PEAKIIMH, MMOJIB/ (1M *MHH)

10 5

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

IIkaja oneHMBaHKus BbINOJIHEHUS HHIUKATOPOB:
WNunaukaTtop cuuTaeTcss BBIMOJHEHHBIM, €CIM JHOO BO BpeMsl TEKyIIEH, JHUOO0 MPOMEKYTOIHOU
aTTecTalliu CTYJEHT HaOpasl Kak MUHUMYM MOPOTOBOE KOJUYECTBO OANJIOB 32 T€ BHUJBI aKTUBHOCTH,
KOTOpBIE OTBEYAIOT 32 IAHHBIN HHAUKATOP.

IIpome:xxyTouHast

Texymaa arrecTanus
y arrecrauus (IK3aMeH)

Ne | HMuaukarop

ITopor Makcumym ITopor Makcumym
1 | OIIK-2.1 20 60 20 40
OIIK-6.1
OIIK-6.2

Ikaja u KpuTEepUM BHICTABJICHUS OLEHOK 32 IMCIHUIINHY:

Illkama W KpUTEPUM BBICTABICHUS OLEHOK «OTIUYHO», «XOPOLIO», «YIAOBJIECTBOPUTEIBHO» U
«HEYJOBJIETBOPUTEIBHO» OINKMCAHbl B JIOKAIbHOM HOPMAaTMBHOW JIOKyMEHTalnH TBEpcKoro
rocynapctBeHHoro yHuBepcutera ([lomoxkeHne o peHTHHTOBON cucTtemMe OOydYeHHs CTYACHTOB
TeI'Y).IlonoxurensHas o1eHKa MOKET ObITh BBICTaBJICHA TOJBKO B TOM CIIydae, €CJIA BBIITOJTHEHBI BCE
WHJIUKATOPBI.

[Tpunoxenue 3
Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue JUCIMILIMHBI

6.1. Pexomenayemas qureparypa
OcHoBHas UTEpaTypa:

1. buoxumusi yuebuuxk / pen. E. C. CeBepun. — 5-e u3m., ucrp. u jgon. — Mocksa :
I'DOTAP-Menua, 2020. 768 c. — ISBN 978-5-9704-5461-9. .- Tekct : anexrponnbiii // DbC
«KoHcynbTanT CTYJIEHTa» : [caiT]. —



URL:https://www.studentlibrary.ru/book/ISBN9785970454619.html— Pexum moctyma: 1o
ITOJITNUCKE.

2. Harnsnnas 6uoxumus / . Komeman, K.-I'. Pém ; mep. ¢ aaran. T. I1. MoconoBoi. — 7-e uzn. — M. :

JlaGoparopust 3Hanuii, 2021. — 509 c. : — DnekTpoHHBIi pecypc. — Pexum nocryna:
https://kingmed.info/media/book/5/4735.pdf

JlononHuTebHAs IUTEpaTypa:

3. OcHoBbl 6noxumun Jlennnmkepa : B 3 1. T. 1 : OcHoBBI OMOXuMHH, cTpoeHHe U Katanus / /.
Henwscon, M. Kokc ; miep. ¢ aari. — 5-e uzj., nepepad. u gomn. — M. : Jlabopatopust 3nanuii, 2022.
— 703 c. :.— DnekTpoHHbIH pecype. — Pesxum nocryma:  https://glavkniga.su/filecont/49864.pdf

4. Epmos, }0. A. buoxumus denoBeka : yaeOHUK 1t By30B / 0. A. EpmioB. — 2-¢ u3n., nepepad. u
non. — MockBa : UszpmatensctBo IOpaiit, 2023. — 466 c.— (Bpicimiee o0pa3oBanue). —
ISBN 978-5-534-07769-8. — Texkct : anmextpoHHbIN // OOpazoBarenbHas miaatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/512232— Pexum J10CTyIa: 1O MOJIHUCKE.

9. CBennenusi 00 00HOBJICHHH padoueil NPOrpaMMbl AN CUMILIMHBI (MM MOAYJIA)

OOGHOBNEHHBIN pa3aen Ornucanue BHECEHHBIX U3MEHEHUH PekBU3UTHI JOKYMEHTA,
paboueii mporpamMmbl YTBEPAUBIIETO U3MEHEHUS
JICTIATUTAHBI
1. Pasnen | Aanoranms. H3MeHb! Yackl JeKIIUN 1 IIporokon Nell ot 28.04.21r.
MPaKTUIECKUX 3aHATHH COTIACHO 3aceqaHus YIeHOTO COBETa
yaeOHOMY TiaHy Ha 2021-2022 y4. | XUMHKO-TEXHOJIOTHYECKOTO
TOJ ¢dakynpTeTa
2. Pasmen V. JlomoJiHeH CMCOK OCHOBHOM U IIporokon Nell ot 28.04.21r.
Y4e0HO-METOANIECKOE U | JOTIONHUTEIFHON JINTepaTyphl 3aceqaHus YIeHOTO COBETa
HHPOPMALIMOHHOE XUMHKO-TEXHOJIOTHIECKOTO
obecrieueHne ¢axynpreTa
JIUCTIATUTAHBI
3. Paznmen IV Pa3paboTtanb! (h)OHIBI OICHOYHBIX IIporokon Nel ot
OlLieHOYHBIE MaTepHUAaIbI CPEJNICTB MO KaXKJI0M KOMITETEHITHI 31.08.22r. 3acenanusi y4€HOTO
JUIsl IPOBEICHUS TEKYILEH coBeTa
U TIPOMEKYTOTHOM XUMHUKO-TEXHOJIOTHIECKOTO
aTTecTaluu (dakyapTeTa



https://www.studentlibrary.ru/book/ISBN9785970454619.html
https://kingmed.info/media/book/5/4735.pdf
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https://urait.ru/bcode/512232

