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1. IEJIM Y1 3AJIAYM TUCTUTIINHBI

e ocBOCHUSA TMCHUIINHBI (MOYJIs):

I_[CJIB AUCHUIUIMHBL JaThb CTYACHTY HCJIOCTHOC NPCACTABJICHUC O COBPECMCHHOM COCTOSAHUHA U

MEePCIIEKTHBAX Pa3BUTHUSI OMOXHUMHH U OMOTEXHOJIOTHH

3amaun:

- 03HAKOMJICHHE CTYJIEHTOB C KJIACCAaMH OMOJIOTUYECKH aKTUBHBIX OPTaHHYECKUX
COCMHEHUH, BOITPOCAMHU METa00JIM3Ma KUBBIX [ ] OPraHU3MOB, MOJICKYJISIPHBIX aCIIEKTOB
(hU3MOJIOTHH YeJIOBEKA U HACJIEACTBEHHOCTH;

- Hay4UTh CTYJCHTOB I0JIb30BAThCA JUIsl KOHKPETHBIX IIeJiel TeMH 3HAHUSMU, KOTOPbIE OHU
MPUOOPETAIOT B XOJI€ U3YyUEHHS (PyHIaMEHTAIBHBIX HAYK, JPYTUX OOIIENPOPEeCCUOHANBHBIX U

CIICHUAJIBHBIX NTUCHUIIIINH,

- IOBBICUTBH YPOBCHb HpO(bGCCI/IOHaJIBHOf/'I KOMIICTCHTHOCTH CTYACHTOB IMOCPCACTBOM

YCTaHOBJICHHSI CUCTEMBI MEXKIIPEIMETHBIX CBSI3€H COJEpKaHUS Kypca C COiepKaHHEM
IpOGUIUPYIOIINX JUCIUILINH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
ukn (pazgen) OIl:  B1.0O
TpeGoBanus k npeABapuTeIbHOI NOATOTOBKE 00y4aI0Ierocs:

Oprannueckasi XUMHs

KoopauHaimoHHast XuMust

XpomarorpaguuecKuii MeTO]l aHaIu3a U YKCIICPTHAS XUMUS

duznyecKrue METO bl UCCIICTOBAHMSI

JucuumInHbL (MOAYJIH) U MPAKTHKH, VIS KOTOPBIX OCBOEHUE TIAHHOI THCIUIITHHbI

(MoayJis) He00X0AMMO KaK MpeallecTBYIOIIee:

buonorus ¢ ocHOBaMU SKOJIOTHHU
BricOKOMOIIEKYIISIpHBIE COEAMHEHUS

Konnonnnas xumus

Hayuno-uccnenoBatenbckas paborta
CoBpeMeHHast XUMHS 1 XUMHUUYecKasi 6€30MacHOCTh

BBICOKOMONIEKYIISIPHBIE COEIMHEHUS
3. OBPBEM JJUCHHUIIVINHBI

O061asi TPYA0eMKOCTh S3ET
YacoB 1o yueOHOMY TUIaHy 180
B TOM 4HCJIe:

ayJIMTOPHBIC 3aHITHS 68
CaMOCTOSATEIbHAsI paboTa 65
4acOB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMMU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

OIIK-2.1: PaboTaeT ¢ XUMHUYECKUMHU BELIECTBAMH C COOTIOJIEHUEM HOPM TEXHUKHU

0€30I1aCHOCTH

VYpoBeHb | - HOPMBI TEXHUKH O€30MACHOCTH PabOTHI B XMMUYECKOH TabopaTopuy;
- YCTpOICTBO MprOOPOB U 000PYI0BaHUS, HCIIONb3YEMbIX B SKCIIEPUMEHTE;
- COBPEMEHHbIE TEXHUYECKHE CPE/ICTBA, TEXHOJIOTUU U MaTepuabl,
MMOHUMATh FKOJIOTHYECKHE TOCIEACTBUS UX MPUMEHEHUSI.

YpoBeHb | - IPUMEHATH MTOTYyYEHHBIE 3HAHUS HA ITPAKTHKE;



- IPOBOJUTH CTAHJAPTHBIE (PU3UKO-XUMUYECKUE U3MEPEHUS;
- Ha OCHOBE 3aKOHOMEPHOCTEW XMMHUECKON HayKH IIPOTHO3UPOBATh

MOBEJICHUE XUMHUYECKUX CUCTEM.
YpoBeHb | - HECOOXOAMMBIMU METOJAMH UCCIICIOBAHUS,

- HABBIKAMU XMMHUYECKOI'O HKCIIEPUMEHTA;
- OCHOBHBIMH MOHATHAMHU (QyHIAMEHTAIBHOW U MPUKIATHON XUMUH;

- TCOPECTUUCCKMMHU OCHOBaAMH OHOJIOTMH U KOJIOTHH.

OIIK-6.1: [IpencrasisieT pe3ynbTaThl padOTHI B BUAE OTYETA 110 CTAHJAPTHON (opMe Ha
PYCCKOM $I3bIKE

VYpoBeHb | - OCHOBHBIE TPYIIIBI 3aTPSA3HUTENEH, TyTH UX MUTPALIUH, TpaHCHOPMAIH U
HAaKOIUICHUs B DKOCUCTEMAX;
- BUJIbl 1 OCOOEHHOCTY IMMCbMEHHBIX TEKCTOB U YCTHBIX BBICTYIIJICHUI;
- 0COOEHHOCTHU MPUMEHEHUS HAYYHOT'O CTHJIS M3JI0)KEHUSI MaTepuaa

ypOBeHB 1 - COCTABJIATH NNCbMEHHBIC TCKCThI HA HAYYHBIC TCMBbI,

- MMOJITOTOBUTD CTCHJIOBBIN WJIM YCTHBIM JTOKJIA] Ha KOH(PEPECHITHIO.

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

- OCHOBHBIMH MOHATUAMHU (QyHIAMEHTAIbHON U MPUKIAHON XUMUM;
- MOMCKOM HH(OpMAIUK B TT00ATBHON CETH WHTEPHET.

OIIK-6.2: [IpeacraBnsier HHPOPMAIMIO XUMHUYECKOTO COJIEPKAHUS C yIeTOM TpeOOBaHMIA
oubnmorpaduyeckoi KyabTypbl

ypOBeHI) 1 - BUJAbI U 0COOEHHOCTH MUCHMEHHBIX TEKCTOB U YCTHBIX BI)ICTYHJIGHI/If/'I;
- 0COOCHHOCTH IMPUMCHCHUA HAYUYHOT'O CTHUJIA U3JI0OKCHUSA MaTCpUajia

YPOBGHL 1 - COCTaBJIATb NNCbMCHHBIC TCKCThI HA HAYUYHBIC TCMBbI;

- opmyHpoBaTH COOCTBEHHYIO TOUKY 3PEHUS MPH YCTHBIX BBICTYIUICHUSX
Y TUCKYCCHUSX HA HAyYHBIC TEMBI;
- IOATOTOBUTH CTEHIOBBIM UM YCTHBIN JOKIIA] Ha KOH(EPEHIIHIO;

- IPUMEHSATh OCHOBHBIE 3aKOHBI XUMUU MPU 00CYKICHUH MMOTYYEHHBIX
PE3yJIbTaTOB, B TOM YHCIIC C IPUBJICYCHHEM MH(DOPMAIIMOHHBIX 0a3 TaHHBIX.

YpoBeHb | - mouckoMm MHPOpPMAIUH B II100aJIbHON CETH UHTEPHET;
- HaBbIKaMHU HallMCaHMsI TEKCTa MO0 HayYHbIM U UHBIM TEMaM;
- HaBbIKAMU MOJTOTOBKH U Y4aCTHUS B 00CYKJCHUU PE3YJIbTaTOB HAyYHbBIX

HCCIIEJOBaHUI.

5. BUJAbI KOHTPOJIA

Bunsl koHTpOJIA B ceMecTpax:

OK3aMCHBI

| 7

6. SA3BIK ITPEIIOJIABAHUA

SI3BIK IIpenogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJISA)

Kon HanmeHnoBanue pa3aesios u Bun Cemectp | HacoB | Hcrou- | IIpumeuan-
3aHAT. TeM 3anaTtus | / Kypce HUKHU ue
Paznen 1. Beenenue
1.1  [OcoGeHHOCTH KUBBIX CHCTEM. Jlex 7 2
BbruomeMOpanbl 1 OMO’HEPreTHKA.
1.2 [Wctopus pa3Butus OMOXHMUU. Cp 7 8




Paznen 2. buoMonexyssl

2.1

OCHOBHBIE XUMHUYECKUE
BEIIIECTBA B )KUBBIX OPTaHU3MaxX

Jlex

2.2

aMHHOKHCIIOTBI, IICIITUIBL, OCIKH;
caxapa; HyKJICO3U/Ibl;
HYKJIEMHOBBIE KHCJIOTBI; JKUPBI;
BUTAMHHBI

JIa6

16

23

MUKpPO37IEMEHTBI.
bronornueckoe 3HaueHuE

Cp

10

Pasnen 3. buokaranuz

3.1

DepMEHTHI.

JIek

3.2

Kuneruka peakumii
(epMEeHTaTHBHOTO KaTaIu3a.

JIab

33

[TpumeHeHne PepMEHTOB U UX
WHTHOUTOPOB B MEJIUIIMHE.
[IpoGaemMbl METUITUHCKOM
9H3UMOJIOTHH.

12

Paznen 4. Merabonusm

4.1

OOMeH BeIECTB U
OMOdHEpreTHKA.

Jlex

4.2

Merabonusm
yrJ1eBo10B.MeTabosu3m
JIANUJIOB.

JIab

10

4.3

O0OmeH amuHOKMCHO0T. OOMEH
amMuaka. OOMEeH HYKJICOTUIOB.

12

Paznen 5. buononumepsr u
HacjlaeACTBEHHOCTh

5.1

buocuHTE3 HYKIIEMHOBBIX KUCIIOT
1 OenkoB. ['eHeTHUECKUI KO/,

5.2

I'enHas HH)KEHEpUSL.
OKOJIOTUYECKHUE U ITUUECKHE
po0JIeMbI TeHHOM HHXKEHEPHH.

10

Pa3nen 6. MonexynsapHbie
acrneKThl (U3HOJIOTHH YEJIOBEeKa

6.1

XUMUYECKU COCTaB KPOBU.
XuMus UMMyHUTETa. XUMUS
3peHus. XUMHUS MBILLICYHOU U
KOCTHOM TKaHU. X UMM
MOYEUHOM TKaHU

Jlex

6.2

XHUMHS HEUPOIHTOKPUHHON
perynsauun. XuMus IMMYHHUTETA.

13

Pazpen 7. koHTpOIBL

7.1

DK3aMeH

27

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Cnucok 06pa3oBaTe/IbHbIX TEXHOJIOT il




JlMckyccuoHHBIE TeXHONOruu ((popym, cumMmo3nym, 1edatbl, akBapuyMHast JTUCKYCCHS,
naHeIbHast JUCKYCCHsL, KPYTJIbIA CTOJ, (hacCHIIMTUPOBAHHAS U T.].)

2 |HWudopmarnmonnsie (u(poBbIE) TEXHOIOTHH

3 | AKTUBHOE CITyllIaHH€

8. OHEHOYHBIE MATEPHAJIBI 111 ITIPOBEJEHUSI TEKYIIEA A
IMPOMEXYTOYHOU ATTECTALIUN

8.1. OneHo4HbIe MaTepUAJIBI IS MIPOBEIEHUs TeKYylIel aTTecTaluu
IPE/ICTaBICHBI B IPWJIOKEHUN 1.
8.2. OueHouHbIe MaTEPUAJBI /IS IPOBEIEHUs] TPOMEKYTOYHOI aTTecTallNU
IPE/ICTaBICHBI B IPWJIOKEHUN 1.
8.3. TpeOGoBaHus K PelITUHI-KOHTPOJIIO

npecTanieHsl B npuioxeHuu 1. [llkana u kpuTepuu BbICTaBIEHUS OLIEHOK OINKCAHBI B
JIOKAJIbHOM HOPMAaTUBHOU JOKYMEHTAIMH TBEpCKOTro rocyJapCTBEHHOTO YHUBEPCUTETA
(ITomoxxeHune o0 peHTUHTOBOM cucTeMe 00y4deHus cTyneHToB TBIY).

9. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
TUCHUILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.3.1 Ilepeyenb NPOrpaMMHOI0 odecneYeHus

Adobe Acrobat Reader

Google Chrome

OpenOffice

Origin 8.1 Sr2

HyperChem

O || Al WIN]| —

.3.2 CoBpeMeHHbIe TPO(pecCHOHAIBHBIC 0a3bI JaHHBIX H HH(OPMAIMOHHBIE CIIPABOYHbIEC
CHUCTEMBI

—_—

ApXHUBBI )KYpHAJIOB U3AaTeabCTBA Nature

Pecypcol n3natensctBa Springer Nature

Kypnanst American Chemical Society (ACS)

Hayunas snexrponnas oubnuorexka eLIBRARY.RU (nmoanucka Ha xKypHabl)

ObC TeI'Y

3bC BOOK.ru

9BC «Jlaaby»

9BC IPRbooks

O| oo Q| N ] | W D

OBbC «YHuBepcuterckas OUOIHOTEKA OHIIANHY

—
o

ObC «ZNANIUM.COM»

—
—

CIIC "KoncyapranTl Iroc"

—_
[\

CIIC "'APAHT"




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO Y JIS)

AyauT-s O0opynoBanue

3-408  [xomIuieKkT yueOHOIl Mebenu, MepeHOCHO HOYTOYK, MPOEKTOPHI, abcopOoroMeTp,
teneoHbI, apeoMeTp, OapOMETp aHEPOU ]I, APEIb, KOJIOHKU, MELIATIKa MArHUTHASL,

5-110 Croubl npucteHHble XuMudeckue CTol 1abopaTopHbIid ¢ pakoBuHON CTo pabounii ¢
yBell. croil. Becbl mabopaTtopHsle ¢ rupeit kanndpoBouHoi CymmIbHbIH mKad

5-311 [Tpoektop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KJIaB., MbIIb) Jlocka -
lmr. Tpubyna -1 mr. Kommnext yae6noit me6enu Ctenn "[lepuonnyeckas tabauma

11. METOAWYECKHWUE MATEPHUAJIBI U151 OBYYAIOIIIMXCS IO OCBOEHMIO
TACIATLITAHBI

OueHnuBaHue pe3yabTaToB chopmupoBanHocTH komrereHuu OITK-6.1

MeTtoudeckue yka3aHus 10 OrOTOBKE K BEITIOJHEHHIO JIA0OPATOPHBIX padboT

[1naner 1a0OpAaTOPHBIX 3aHATUM U METOAMYECKUE PEKOMEHIAINH TI0 IMOJATOTOBKE K HUM
pa3paboTaHbl B COOTBETCTBUU C MMPOTPAMMOM JUCIUTUTHHBI « X UMUYECKUE OCHOBBI
OHMOJIOTMYECKHUX MPOIIECCOBY» U MPeIHAa3HAUCHBI JUIs POBEICHUS 1a00paTOPHBIX 3aHATUN U JIJIS
CaMOCTOSITENIbHOM MOATOTOBKH CTY/IEHTOB.

JlaGopaTopHbI# TPAKTUKYM IO JAUCIUIUTHHE «XUMHUYECKIE OCHOBBI OMOJIOTUUECKHUX
MIPOIIECCOBY MO3BOJISIET CTYACHTY IPUATH K MPABIBHOMY TOHUMAHUIO B3aUMOCBS3U MEKITY
Teopuel U MPaKTUKON IKCIIEPUMEHTA, 3aKPEIUTh TEOPETUUECKUE 3HAHUS U IPUBUTH
orpezieNieHHbIC HABBIKU B HAYYHOU pabOTe ¢ UCIOIb30BAHUEM COBPEMEHHOTO 000PYAOBaHUS.
Pabora B mabopaTopuu TaKKe MOBBIMIAET HHTEPEC U YTIAYOIsIeT MOHUMAaHKE JICKIIMOHHOTO
MaTepuaa.

K BrinoiHeHut0 1abopaTopHO pabOThI CTYACHT JAOIYCKAETCS JUIIb TTOCIIE TPOBEPKHU
IpernojaBaTesieM CTETIEHH ero TOTOBHOCTH K padote. K cienyromeii paboTe nomyckaiores
CTYJEHTBHI, IOJTHOCTHI0 O(OPMUBIINE MPEABIAYIIYIO padOTy U MOJATOTOBUBIIHECS K BBHITOJIHEHUIO
HAaCTOSLIEH.

MeTtonnyeckue peKOMEHAAlNUN 0 OpraHU3alui CaMOCTOATEIbHON paboThI
['ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO MPO(ECCHOHATBHOTO
00pa3oBaHMs MpelyCMaTPUBACTCS BBIIETICHNE B YUEHBIX IJIaHAX BYy30B BPEMEHH, OTBOAMMOIO Ha

CaMOCTOSITENIbHYIO (BHEAYIUTOPHYIO) pabOTy CTYAECHTOB.

I'maBHOe B Takoil paboTe — 3TO ee MpaBUIIbHAs OpraHKU3alusl, KOTOpas BKIIOYaeT B ceOs
IUTaHUPOBAHUE, 33/1aBa€MO€ TEMAaTHUYECKUMH IIJIaHAMU U MTOCIIE0BATEIbHOCTHIO U3YUEHHUS
JUCIUILINH.

CamocrosTenbHas padoTa 1Mo JUCHUIIIMHE «XUMHUYECKUE OCHOBBI OMOJIOIMYECKHX
MIPOIIECCOBY MPOBOAUTCS C LENbIO YIITYOJEHHs U 3aKPEIICHHsI TOJIyYEeHHBIX B X0/1€ JIEKIIMOHHBIX
3aHSTUN 3HAHUN U IPUOOPETEHNE HAaBbIKOB MOJIb30BaHUSI PEKOMEHJIO0BAHHOM TUTEPAaTypoH ,
HAaBbIKOB HAYYHOI'O UCCIIEJOBAHMUS.

CamocrosTenbHas paboTa HAYMHAETCS ¢ padOThI Ha/l JIEKIIMOHHBIM MaTepuaioM. OHa
BKJIFOYAaeT KOHCIIEKTUPOBaHME JIEKIIMI U MTOCIEeNYIONIYI0 paboTy Hal HUMHU. [Ipu
KOHCIIEKTUPOBAHUU JIEKIIUN PEKOMEHAYETCSI Ha KaXKJOW CTpaHULIEe OCTABIISATh MO s
MOCIIEAYIOLIUX 3aliCel B JOMOJIHEHNE K KOHCIIEKTY.

[Ipu paboTe Ha TEKCTOM JIEKIIMH CTYACHTY CIeAyeT 00paTuTh 0c000€ BHUMAHHE HA
poOJIEMHBIE BOIPOCHI, TOCTABJICHHBIE MIPEIoIaBaTeNIeM IIPH YTEHUH JIEKLIUH, a TaK )K€ Ha ero
3aJlaHuE U PEKOMEHALINN.

Pexomeniaruu mo moJroToBKe K MPAKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM paboTaM
9K3aMEHY

CamocrosTenbHOE U3y4E€HUE TUCIUILIMHBI 1IE€1eC000pa3HO HAUMHATh, 03HAKOMHUBIINCH C
IPOrpaMMOil TUCIMITIIMHBI U TPeOOBAaHUSMHM K MUHUMYMY COZIEp KaHUs, 3HAHUAM U YMEHHUSM T10
JTAaHHOM JUCLHUIUIMHE. YCHUB OOIIYIO CTPYKTYPY Kypca, TO3HAKOMHUBIINCH C 3a4€THBIMU




BOIPOCAMH, MOKHO MEPEXOUTh K €ro MOATAMHOMY U3Y4EHUIO, IPUBIIEKAs AJIs 3TOT0 MaTepUaJIbI
JICKIIMI U PEKOMEHIOBAHHYIO YUEOHYIO JIUTepaTypy.

W3yuas TUCHUILTHHY, HEOOXOAMMO TOOUTHCS MOTHOTO YCBOCHHUS €€ TEOPETUYECKHX OCHOB,
HAy4YUThCS IPUMEHSTh TEOPETUUYECKHUE 3HAHMS Ul PELIeHUs pakTuieckux 3a1ad. ConepxxaHue
HE3HAKOMbIX TEPMUHOB, BCTPETUBIIMXCS B MPOLIECCE OCBOEHHSI yUeOHOIr0 MaTrepuana, MOXHO
BBISICHUTD IIPU TIOMOIIIM CIIPABOYHOMN JIUTEpaTYphl. boiiee cil0KHbIE BOIIPOCH! YTOUHSAIOTCS Ha
KOHCYJbTAIMSIX C IperoaBaTenaeM Kadeapsl.

CrnenyeT 4eTKO 3HaTh OINPENEICHMS, IPUHLIMIIBI, TOTOIHATh KaX/Iblil TEOPETUUECKUI
BOIPOC COOTBETCTBYIOLMMH NIPUMEPAMU U rpaduKaMu.

OK3aMeH N0 JUCLUIUINHE BKIIIOYAET:

*YCTHBIN OTBET Ha 2 3K3aMEHAIIMOHHBIX BOIPOCA;

*pelleHue 3a1a4u

*pe3yJbTaThl pEHTUHI-KOHTPOJIS.

ITpu oLieHKE YCTHOTrO OTBETA Ha 3K3aMEHALMOHHBINA BONPOC IPUHUMAETCS] BO BHUMAaHHUE:

1) monHOTA, TIIyOMHA OCBEIICHHUS BOIIPOCA, JIOTHKA U apTYMEHTHUPOBAHHOCTh

U3JI0KECHUSI MaTepHaa;

2)yMeHHE CBSA3BIBATH TEOPUIO C IMPAKTUKOH, NMPUMEHSTH IOJyYEHHbBIE

3HaHU JUIs aHAJIM3a Oyaylel 1esTebHOCTH;

3)yMeHue WTIOCTPUPOBATh TEOPETUUECKHUE MTOJIOKEHUSI IPUMEPaMU;

4)KynbpTypa pedH.

B xoze sx3aMeHa npenoaaBatellb UMEET IIPaBo 3a1aBaTh JONOJIHUTEIbHBIE BOIIPOCHI.

OrneHuBanue pe3ynbTaToB chopmupoBanHoctu kommereHun OITK-6.2

Metoanyeckue peKOMEHIaUH 110 0(pOPMIICHUIO

nabopaTopHOM PabOTHI

JlaGopaTopHble pabOoThI 10 JUCHUIUIMHE «XUMHUYECKUE OCHOBBI OMOIOIMYECKHX
MIPOIIECCOBY TMPOBOAMTCS C LENBIO YIITYOJIEHHS U 3aKPETUICHHS TOTYYSHHBIX B X0J1€ JIEKIIMOHHBIX
3aHATHI 3HAHUH 1 TPUOOpETEHNE HABBIKOB MOJB30BAHUS PEKOMEHIOBAHHOW JIUTEPATYPOH ,
HaBBIKOB HAYYHOTI'O UCCIIEIOBAHUS, BOBMOKHOCTh ApI'yMEHTUPOBATh CBOE 3aK/IIOUEHHE; BEIPAOOTKU
y CTYJI€HTOB HaBBIKOB U YMEHUH NPaBUILHO O(POPMIIATH IPOBEACHHOE UCCIIEI0BaHHE.
COBEpPILIEHCTBOBAaHKE MPOPECCHOHATLHON MOATOTOBKY OYIYIIUX CHEIHAINCTOB.

OTBeThI Ha 3a7jaHKs K JIAOOPAaTOPHBIM pabOTaM JOJIKHBI ObITH OCHOBaHbI HA AHATIN3E
Pa3IUYHBIX HCTOYHUKOB HAYYHOTO (pa3Iu4Hble MOHOTpaduu, CTaThH, JUCCEPTALUH U
aBTOpedepartsl quccepTanuii) 1 yueOHOro Tu1aHa (HanmpuMep, y4eOHUKY W y4eOHbIe TOCOOMs)
KaK OT€YECTBEHHBIX, TaK U 3apyOeKHBIX aBTOPOB. [laHHas nuTeparypa a1ubo Gepercs B
oubnuoteke, 1160 U3 MIHTEpHET-pecypcoB, MO0 U3 IPYrux UCTOUYHUKOB. Heobxoaumebie
MaTepHaIIbl CTYACHTHI JOJDKHBI HATH CAaMU U TEM CaMbIM ITPOAEMOHCTPHPOBATH CBOU HAYYHO-
HCCIIEI0BATEILCKUE HABBIKH 110 MIOMCKY MHPOPMALIUH.



[Tpunoxenue 1

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

VYuebHas mporpamma —
HaVMEHOBAHUE Pa3/IeioB U TEM
(6 cmpozcom coomeemcmeuu ¢

Bun 3anarusa

O0pazoBareNbHbIE TEXHOJIOTHH

pazoenom Il PI1]])

1. Benienne. JICKITHSI TpaauIoHHbIe (PpOoHTaTBEHAS
pelieHue 3a1a4d u JICKIIHS, PeLICHUE YIPAXHEHUN ),
yIpaKHEHHH UH(POPMAIMOHHbIE

(TIOKa3 Mpe3eHTAaIIHIA )
2.bruomoiiexyibl TpaauIoHHbIe ((hpoHTaTBEHAS
JIEKLIUSA, PELICHUE AKHECHUI
JCKIUS b yip )
UH(POPMAIMOHHbIE
naboparopHas .
(TIoKa3 Mpe3eHTAaIIHIA )
pabora B .
. TEXHOJIOTHS HCCIIE0BATEIbCKOM
XUMHAYECKOMH 9
JESITeTbHOCTH (XUMUYECKUN
nabopaTopuu
AKCIICPUMEHT)
pelieHue 3a1a4 u
9 TEXHOJIOTHSI MOJYJIBHOTO U
yIpaKHEHUH
OJI0YHO-MOYIIBHOTO 00Yy4eHUS
310pOBBhECOEperarone TeXHO-
JIOTUU
3. buokaranus TpaguIMoHHbIC ((PpOHTAIbHAS
JIEKLIUS, PELICHUE AKHECHUI
[— P ymp )s
MH(pOpMaLMOHHbIE
nabopaTopHas .
(Toka3 mpe3eHTaluii)
pabora B .
. TEXHOJIOTHUS HCCIIEI0BATEIbCKOM
XUMHYECKON 9
JESTEIIbHOCTH (XUMHUECKUN
naboparopuu
AKCIIEPUMEHT)
peleHue 3aaad u
9 TEXHOJIOTUSI MOAYJIBHOTO U
yIpaXHEHUH
OJI0YHO-MOYIHHOTO 00YUYECHHUS
3J10pOBbecOeperaroIne TeXHo-
JIOTHH
4. Metabonusm TpaauLMOHHbIE (PpOHTANIBbHAS
JIEKIMs, peleHne yIpaK HeHUH
JIEKIUS P yrp ),
UH(POPMaLMOHHbIE
nabopaTopHast .
(moxa3 mpe3eHTalHii)
pabota B .
. TEXHOJIOTUS MCCIIEI0BATENbCKOM
XUMHAYECKOIH 9
JEeSITETHHOCTH (XUMUYECKUAN
nabopaTopuu
HKCIIEPUMEHT)
peleHue 3aaad u
9 TEXHOJIOTUSI MOAYJIBHOTO U
yIpaKHEHU I
OJI0YHO-MOYIIBHOTO 00Yy4eHUSs
310pOBheECcOeperaronme TeXHo-
JIOTUU

S.buononumeps! u TpaaulroHHbIE (PpoHTATBEHAS

HaCJICICTBEHHOCTD JICKIUA JEKLUs, pelIeHHE YIPaXKHEHHI),
perieHue 3a1aq u nH(pOpMaITMOHHBIE
YIPA)KHEHU N (moka3 mpe3eHTanui)

TEXHOJIOTUSI MOAYJIBHOTO 1
0JI0YHO-MOAYJIBHOTO 00Yy4EHUs

6. Xumu4eckast CBsI3b. TpaauLOHHbIE ((PpOHTAIEHAS
TeKIHS JIEKITHSI, peIIeHnEe YIPaXHeHNH ),
perieHue 3a1a4 u nH(pOpMaIMOHHBIE
YIPA)KHEHU N (moka3 npe3eHTanui)

TEXHOJIOTHSI MOJ1YJIBHOTO U
OJIOYHO-MOAYIBLHOTO OOYUICHUS




TpeGoBaHus K peHTHHI-KOHTPOJIIO

Mopyau | Tembl | Buael pador | Banabl
7 cemecTp
I MOayJb OIIK-2.1; OIIK-6.1; OIIK-6.2 KonTponpHast pa6oTa Nol 20
BBEJICHUC, OMOMOJICKYIIbI, OHOKATAIN3.
[Mocemaemocts, pabora Ha
3aHATHM, BBIIIOJTHCHUE H 3aIllATa 10
71a00paTOPHBIX padboT
Hroro: 30
OIIK-2.1; OIIK-6.1; OIIK-6.2 Kontponbnas pabora Ne2 20
Tembr: MeTaboIH3M, OHOTIOTUMEPBI u
IT moayan HACJIeICTBEHHOCTD, MOJICKYJISIPHBIC acnekThl | [Tocemaemocth, paboTa Ha
(hU3MOTIOTHH YeTIOBEKA. 3aHATHH, BHITIOJTHEHHE U 3al[UTa 10
J1a00pATOPHBIX padbOT
Hroro: 30
JK3aMeH 40
Bcero: 100

[Ipunoxenue 2
OueHoOYHbIE MATEPHAJIBI A1l IPOBEACHUS TEKYyLIel aTTecTalun

Texymii KOHTPOJIb yCIIEBAEMOCTH
1 moayan

Kontposbnas paGora Nel. Tembl: BBeieHIE, OOMOJIEKYIIbI, OMOKATAIN3.
IHpumep

3aganue Nel (7 6amioB)

Kakoe KOIM4YecTBO IBETHOM KamyCThl HEOOXOIMMO YIOTPEOWTh B MUILY, YTOOBI YIOBIIETBOPHUTH

CYTOUYHYIO NOTPEOHOCTh B3pOCIIOro yenoBeka B BUTamuHe K, ecinu B Hell conepxkutcs B cpeaneM 40

MT/T TaHHOTO BUTaMUHA?

3aganue Ne2 (2 6amia)

Kakue yrineBoipl Uiy 4€I0BeKa SIBISIFOTCS UICTOYHUKAMU TJIFOKO3bI IPU TIEpEeBapUBaHUU?

a) caxapo3a 0)makTo3a B)Kpaxmasl T)IEJUIH0JI03a

3ananue Ne3 (2 Gamna)

HazoBute amuHOkuCIOTHI, uMerome npu pH=7,0 1NONONHUTENBHBI OTPULIATENBHBINA 3apsi.

Hanummure nx ¢gopmyssl B HOHU3UPOBaHHOU hopme.

3aganue Ned (2 6amna)

Boi6epute 1udpel, COOTBETCTBYIONIME CYTOYHOW HOpME YIJIEBOJIOB B MUTAaHUU YEJIOBEKa (Tpamm):

a)50 6)100 B)200 1)400

3aganue Ne5 (7 6ayuioB) 2
H3o00pazure vuactok PHK, comepxxamuii THMUH U ypaLuil. E; == e
Tny %:“;? s

5.2. OneHo4HbIe MaTepHAJIbI JJIsl IPOBEACHHUS IIPOMEKYTOYHOM aTTecCTaluu

ILnanupyemblit
o0pa3oBaTe/ibLHBII
pe3yabTar (KoMIleTeHI U,
HHANKATOP)

TunoBble KOHTPOJIbHBIE 3aIaHUSI U CIIOCO0
NpoBeJeHUs] IPOMEKYTOYHOI aTTecTanuu 2
(2—3 npumepa 3adanuii)

KpuTepuu oueHUBAHUS U
IKAJ1a OlleHUBaHMs 3




1. YpoBeHb IJTI0K03bI B KPOBH mocJie 40- 1.IIpaBunsHO BBIOpaH
4acoBOI'0 IroJI0JaHNs NMOJIePKUBAeTcsl 3a CHET : BapuaHT oTBeTa — | Oamn
A) I'mukonusa 2.meeTca mMOJNIHOE BEpPHOE
b) I'muxorenonuza pelieHue, BKJIFOYAIOLIEE
B) I'mukxorenonuza u I'mokoHeoreHesa | mpaBWIbHBIH OTBET — 3
IlenTo3zodocdaraoro mytu Oana; Jlano  BepHOeE
OIK-2.1 2. Yuactok nenu JHK, xomupyroomuil nepBUYHYIO | pelIeHHe, HO  JOIYLIEHbI
’ CTPYKTYpy  mojumentuaa, coctour u3 30 | HecyllecTBEHHbIE
HykieotunoB. Ompenenute YUCIO aMHHOKHCIOT B | ()aKTHUECKHEe  OIHMOKH, He
nosMnenTuae, yuciao HykieotunoB Ha u-PHK u | nckaxkaromue o0miero
KOJIMYECTBO HEOOXOIUMBIX TUTS mepeHoca | cMpicia— 2 0Oama; .
amuHokuciaotr TPHK. Nmeercss BepHOE pelucHUE
TOJABKO YacTH 3amaHusda— 1
Oam.
1. MakcumanbHoe  KogudecTBo  JIHeprum | 1.IIpaBmisHO BEIOpaH
o0pa3zyercsi B xXoje: BapHaHT oTBeTa — 1 Oasn
A) aHa’pOOHOTO pacmaja rIFKO3bI 2.MeeTca mOJIHOE BEpHOE
B) aspoOHOTro rimkonnza pelieHue, BKJIIOYAIOIIIEee
B) nenrozogocharHoro myTn OKUcIeHUS NpaBWIBHBIH ~ OTBET — 3
I') rimrokoneorenesa Oarna; Jano  BepHoe
OITK-6.1 2. Ecoim ¢ mwmmeidt dbemoBek momyumn 1-1,5 T| pemenne, HO  JOITyIICHEI
XOJIECTEPHHA, TO €70 CHHTE3 B OPTraHU3ME CHIKACTCS | HECYIIECTBCHHBIC
32 CYET CHIDKCHUS AaKTHBHOCTH M YMCEHBIICHHS | (PAaKTHYECKHE  OIIMOKH, HE
KonmdecTBa (pepMEHTOB, NPUHUMAONINX YYacTHE B| MCKaXaIOIINe ob1mero
cuHTe3e  xojecTepuHa. OOBACHHTE TIPHYMHBL | CMBICHa— 2 Oaia; .
TIPUBOISIIINE K CHIDKCHHIO CHHTE3a XOJIECTEpHHA. HNmeercs BepHOE pelieHHe
TOJILKO  4YacTH 3ajaHusi— |
Gam.
1. B wmoaekyaax ¢ocdonporennos ocratkm | 1.IIpaBuisHO BBIOpaH
(¢ochaToB npucoeMHAIOTCS Yepes: BapuaHT oTBera — 1 Oamn
A) cepycoaepiKanire aMUHOKUCIOTHI 2.Mlmeetcs TOJHOE BepHOE
B)okcnaMUHOKUCIOTHI pelieHue, BKJTIOYAIOIIee
B) UMMHOKHCTIOTHI NpaBUIBHBIM oTBeT — 3
I') MoHOAMHUHOANKAPOOHOBBIC KHCIIOTHI Gamna; Jano  BepHOe
OIK-6.2 J1) inaMnHOMOHOKapOOHOBBIE KHCIOTHI pelieHne, HO  JOINYLICHBI
2. HammmmTe — peakumio  THAPOJUTHIECKOTO | HECYIIECTBEHHBIC
pacmieruieHuss ManbTo3bl. Ilon nedicTBueM Kakoro| (akTHYecKHe  OIIMOKM, He
(epMeHTa OHA TPOUCXOANT? HCKa’KarolIye ob1mero
cMbBIcIa— 2 0Oaiia; .
NMmeercss BepHOE pelleHUE
TOJILKO  4YacTH 3ajaHus— |
Gam.
BOI[pOCBI AJIA ITOATOTOBKH K 3K3aMEHY 10 JUCHUIIJINHE
«XHMHYEeCKHe 0CHOBBI OMOJIOrHYeCKUX ImpoueccoB»
1. HWcropus pa3BuTHs OMOXUMUU.
2. TpaHCnOpTHBIE CUCTEMBI.
3. buomemOpaHsI.
4. AMUHOKHCIIOTEL.
5. llenTunsl.
6. benku. dynkuuu GenkoB B opranusme. ConepikaHue O€JIKOB B OpraHax M TKaHsAX. MeToJsl

BBIACIICHUA U OYUCTKH OCJIKOB.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

CtpykTypHas opraHu3anus 6eIKoB.

Knaccudukanus 6enxoB. @U3NKO-XMMUYECKHE CBOWCTBA OEIKOB.
HyxnenHoBble KHCTOTBHI.

VYrneBoabl. CTpyKTypa U CBOWCTBA.

VYrneonpl. Knaccudukarus yrieBoaos

XKupsl. buonorunueckas posb aunuoB. CBOICTBA TUIUIOB.
CtpyKTypa, HOMEHKJIATypa U KjIacCU(PUKAIUS JIUITHUIOB.
BognopacTBoprMble BUTAMUHBI

XupopacTBoprmble BUTAMUHBI.

®epmentsl. HomeHknarypa, kiaccudukanus 1 CTpoeHHe.
CaoiicTBa (hepMeHTOB. MexaHu3M JecTBUS (PEpPMEHTOB.
Kunetnka peakiuii pepMEHTaTUBHOTO KaTalN3a.



19. @akTops! ONpenesone aKTHBHOCTh (PePMEHTOB.

20. MeTabou3M yriieBOI0B.

21. A3poOHbIif 1 aHAIPOOHBIH TTTUKOIU3.

22. CTtpoeHue, CUHTE3 U pachajl rIIMKOreHa.

23. Iukn Kpeoca.

24. MeTaboan3M JIMITHIOB.

25. buocuHTE3 YIieBO10B, JIUIINUOB.

26. O6men amuHOKHCIIOT. [lepeBapuBanue 6enkoB. OOMe MyTH 0OMEHAa aMUHOKHUCIIOT.

27. O6MeH aMMHaKa.

28. bruocuHTe3 HYKJIEMHOBBIX KUCIOT B 0enKkoB. Perumukarus JTHK.

29. X¥uMU4ecKuil cocTaB KpoBH. 3a00JI€BaHHUS KPOBH.

30. Cucrema cBepTbiBaHMs KpoBU. [[poTHBOCBEpTHIBaIOIIAs CUCTEMA KPOBH.

31. Xumust ummynutera. CTpyKTypa aHTUTEIL.

32. UmmyHornoOynuHbl. AHTUTEHBI. [Ipobnema CITH da.

33. Xumust HeHpPOIHJOKPUHHON perynaunu. HelipoHsl.

34. XuMuuyecknii coctaB Mo3ra. XHUMHYECKHE OCHOBbI BO3HMKHOBEHHS M IPOBEACHUS HEPBHBIX
HMITYJIbCOB.

35. Xumuueckasi CTpyKTypa rOpMOHOB. MOJIEKYJISIpHBIE I€MCTBUSI TOPMOHOB.

36. CrepouiHble TOPMOHBI KOPbI HA/AMIOYEYHUKOB U MOJIOBBIX XKeJle3. AJIpeHaInH.

37. Xumus 3peHus.

38. XuMusl MBIILIEYHON TKaHW. XHUMHUYECKUH COCTAB MOMNEPEYHO-I0JI0caTOl MbIibl. OcoOeHHOCTH
XUMHUYECKOT0 COCTaBa CEpICYHON MBIIIIbl. DYHKIIMOHAIbHAS OMOXUMHUS MBIIIIII.

39. XuMust COeIMHUTEIBLHON TKaHHU.

40. XuMu4eckuii cocTaB KOCTHOM TkaHH. DaKTOPhI BIUAIONINE HA METa0OIU3M KOCTHOW TKaHHU.
41. Xumusi TOYEYHOM TKaHHU.

42. X¥MHYECKUH COCTAB MOYH.

43. X¥UMHUYECKHI COCTaB IMEUYCHHU.

44. Ponb nieueHH B 0OMEHE yTJIeBOJIOB, OCIIKOB U JIMITHIOB.

MakeT 3K3aMeHAIMOHHOr0 OMJIeTa IO AUCHMILINHE
«XuMHYecKHe OCHOBbI OMOJIOTHYECKHUX MPOLIECCOB)

1. TpancnoptHble cuctemsl (12 6aoB)
2. Iuxkn Kpebca. (12 6amnoB)
3. Hanumute popmyny nenranentuna Ban- [Ipo- Ana -Tup-®en (16 6am11oB)

Tunosble 3a1aHuA I OLHEHUBAHUA Pe3VaLTATOB chopmupoBanoct komnerenuun OIMK-2.1

Texnuka 6e3onacnocmu npu pabome 6 XuMu4eckoil 1adopamopuu

1. HeoO6xomuMo TOUYHO BBHITIOJNHATH BCE YKa3aHUsl TMpenogaBaTesst u jabopanta. Ctporo
BOCTIpelIaeTcs MPOBOAUTH paOOTHI, HE MPEIYCMOTPEHHBIE IIJIAHOM.

2. He paspemaercst B mabopatopuu HaXoIUThCS B BEpXHEH oniexe. B mabopaTopun HE0OX0IMMO
OBITh B XamaTe.

3. Ha pabodeM croiyie JOKHBI HAXOJIUTHCS TOJIBKO T€ MPEAMETHI, KOTOPbIE HYXHBI B JaHHOE
BpeMs 7Sl pabOTHI.

4. CryneHTam He pa3peliaercs OCTaBIsATh PeaKTUBBI HA CBOUX pa0OYMX MECTax.

5. Bce oOmBITBI ¢ SAOBHTHIMH, HENPHIATHO TAaXHYINIAMHU BEIIECTBAMH, a TaKke C
KOHIIEHTPUPOBAHHBIMHU KUCJIOTaMH U MIEJI0YaMU MTPOU3BOIUTH TOJIBKO B BBITSKHOM IIKaQy.

6. OnBITEI C JIETKO BOCILIAMEHSIONIUMUCS BEIIECTBAMH HEOOXOJMMO TPOU3BOJIUTH BIAIH OT
OTHSL.

7. [Ipm pabore ¢ METAUIMYSCKUM HATPUEM M JPYTHMH IIEIOYHBIMH METAJUIAMH CJISTYeT

octeperaTbCsi BoJbl. OOpe3KH IIEIOYHBIX METAJUIOB CAaBaTh JAOOPAaHTY M HU B KOEM CIIydae He
OpocaTh B OaHKH JIJIs1 Mycopa.

8. [Ipu HarpeBaHUM pacTBOPOB B MPOOHMPKU BCETJA CIEAYET Jep>KaTh €€ TaKUM 00pa3oM, YTOOBI
OTBEpCTHE MPOOUPKH OBLIO HAMPABICHO B CTOPOHY OT pabOTalolmIero, M €ro coceieil mo paboyemy



croiy. OcoOeHHO BaXXHO COOJNIIONIATh 3TO B TE€X CIy4asX, KOTJa HarpeBacMOM KHMJIKOCTBIO SBIISIOTCS
KOHIIEHTPHPOBAHHbBIE KUCJIOTHI WM PACTBOPHI Hienoueil. PekomMenayeTcss 3T ONBITH POU3BOIUTH B
BBITSDKHOM IKaQy.

9. He HakiIoHATH JHIO HAJ HArpeBacMOil JKHIKOCTBIO WIIM CIUIABISICMBIMH BEIECTBAMH BO
n30exaHue MOIMagaHus OPBI3T HA JIUIIO.
10.  He cnemyer BmbIXaTh Iaxy4HWe BEIIECTBA, B TOM YHCJIEC M BBIACISIONIACCS Ta3bl, OJIU3KO

HaAKJIOHAACH K COCyaAy € 3THMMH BCUHICCTBAMMU. Cﬂez[yeT JICTKUM IBWKXCHUCM PYKU HAIIPAaBUTH CTPYIO
BO3J/lyXa OT OTBEPCTHS COCY/a K ce0C U OCTOPOIKHO BIOXHYTh.

11. Bparp menous paspemiaercsi TOJIBKO IIMATeNeM, LIUMIAaMH WM nuHIeroM. Heobxomumo
TIIATEJIbHO YOUPATh OCTATKHU IIEIOYH ¢ paboduero mMecra. Te jxe Mepbl HEOOXOIUMO COOJIIOAAThH MPH
pabote ¢ hochopHBIM aHTUAPUIIOM.

12. [Ipu pa3baBieHUN KOHIIEHTPUPOBAHHBIX KUCJIOT, 0COOCHHO CEPHOM, BIMBATh KUCIOTY B BOAY,
a He Ha00OPOT.

13. PaGoty ¢ pTyThIO IPOU3BOIUTE Ha CIIEHUATBHBIX TOJHOCAX C BBICOKUMH OOpTaMH.

14. OcTaTku COCIVHEHHWH PEIKMX W IICHHBIX METaNIOB CIHBaTh B OCOObIe OaHKU (B3STH Yy
nabopaHTa).

15. B pakoBuHy BbUIMBATH TOJIBKO BOAY. OTXObI CIEAYET CAUBATH B CIICIMATIbHBIC CKIISTHKH.

16. Henw3s Huvero npoboBath Ha BKYC.

17. 3anpemiaercs B 1aOOpaTOpPUH MUTh U YIIOTPEOIATh MHUIILY.

Oka3zanue nepeoii nomouyu 6 1adbopamopuu

1.Ilpu nmonaganuu Ha KOXKY OpPBI3T KUCIOTHI WM IIEJIOYH CIEAYEeT HEMEIJIEHHO MPOMBIBATh CUIILHOM
CTpye#l BOJbI 000%OKEHHOE MecTO B TeueHue 5-10 MunyT. 3atemM 006paboTaTh MOBEPXHOCTH 2% -HBbIM
pacTBOpoM TuIpoKapOoHaTa HaTpusi (IpH O0XKOre KHUCIOTOM) wir 1%-HbIM pPacTBOPOM YKCYCHOM
KHUCJIOTHI (ITPH 03KOT'€ IIEJI0YbIO0).

2.Ecau KucioTa WM IIEJI0Yb MONAAyT B IJIa3a, TO UX HEMEAJEHHO HYXXHO IPOMBITh BOJOH, IOCIIE
4ero pa30aBJIEHHBIM PAacTBOPOM MHUTHEBOW COABI (IIPH MOMAJaHUU KHUCIOTHI) WM OOPHON KHCIOTON
(pu nonagaHUM LEI0YH).

3.IIpu oxxore TropsiIMMHU MPEAMETaMHU (CTEKIIO0, METAJJIBI U T. I1.)[IOPaKEHHOE MECTO CIEAYeT CMOYHTH
1%-HBIM pacTBOPOM IE€pMaHraHaTa Kajus.

4.IIpu oxorax ¢hochopom HEOOXOIUMO HAJIOKUTH Ha 000XKKEHHOE MECTO MOBSI3KY, CMOUYEHHYIO 2%-
HBIM PacTBOPOM cylib(haTa MeIH.

5.IIpu oTpaBieHHH XJIOPOM, OpPOMOM, CEPOBOJOPOJIOM, OKHCBHIO YIiepoaa HEOOXOAMMO BBIBECTH
MIOCTPAJABILEro Ha BO3AYX, a 3aT€M O0OpaTUThCA K Bpady.

6.1lpu OTpaBieHHH COEIUHEHUSMH MBIIIbAKA U PTYTH, a TAKXKE LUAHUCTBIMH COJSIMU HEMEJJIEHHO
o0paTUThCs K Bpavy.

JlabopaTopHbie padoThbI

Paooma 1. beaku (kauecmeennvle peakyuu)
Xo00 pabomut

1. BUYPETOBAS PEAKIIUSA (Ha oOHapyXeHHUE MENTUIHBIX CBSI3el B OEIKax)
K 1 M 1% pactBopa 6enka (>kenatuHa Win su4HOro 6enka) nobasistor 1 mu 10% pacrBopa NaOH u
1 xamumo 1% pactBopa cynbdara meau. [losBasercss cuHe-pHOIETOBOE WM KpacHO-(pHOIETOBOE
OKpaIlMBaHUE.
2. HUHI'MIAPUHOBAS PEAKIMS (Ha aMmuHOrpyny, HaXOASIIYIOCS B O-TIOJIOKEHHH )
K 1 mn 1% pactBopa Oenka npubasistor 0,5 mu 0,5% pacTBopa HMHTHJIpUHA M HarpeBaroT J0
kunenus. [losBisiercs proneroBo-cuHee OKpaliBaHHe.
3. PEAKIIUS ®OJIS (Ha IMCTEUH U IUCTUH)
K 1 M 1% pactBopa suanoro 6emnka qo6asuth 1 mit 30% menoun u 3-4 xarmu 5% pacTBopa arerara
cBUHIA. [Ipy MHTEHCUBHOM KHUITSTYUEHHH KHUJIKOCTh OKpPAIIUBAETCS B OYpHIN HIIM YEPHBIN I[BET.
4. PEAKIIUSI AAJAMKEBHYA (Ha Tpuntodan)
K 1 mn 1% pactBopa stmuHoro Oenka qo0aBistoT 1 M JeasHOM (KOHIIEHTPUPOBAHHOW) YKCYCHOM
KHCIIOTBI U OCTOPO’KHO HArpeBaroT 10 pacTBOpeHHs ocanka. [locne oxnaxaeHns K CMECH OCTOPOXKHO
100aBisAOT 1 MJI KOHLEHTPUPOBAHHOM CEpHOW KHUCIOTHI(IIO KAIUIIM IO CTEHKE MPOOHPKH, YTOOBI
XKUJIKOCTH He cmemanuch). Yepes 5-10 MUHYT Ha TpaHHWIle pa3jelia JBYX CJIOEB HaOIIOAai0T
obpa3zoBaHue KpacHO-(puoneroBoro koibiia [IpoaensiBatoT peakiuio Anamkesuya ¢ 0,1% pactBopom
Tpunrodana.
5. Peakuus ¢ S-okcumeTniapypgypoJiom ( Ha TpunTodan)



K 1 cm® pacTBopa Genka IpuiIeiiTe 5 Kameib pacTBOPA CaXxapo3bl H OCTOPOKHO J00ABHTE 5 Karemb
KOHIIEHTPUPOBAHHOW CepHOM KUCIOThl. Ha rpaHuie AByX CIOE€B KUIKOCTEH MOSBIISIETCS BHUIIHEBO-
KpacHoe  okpammBanue. Okpacka TOSBISETCS  BCIEACTBHE  peakuuu  Tpuntodana ¢
okcuMeTUIIHYypPyposioM, 00pa3yrOIIMMCS TIPU JIEHCTBUM KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI Ha
caxaposy.

Odopmienue padboTbl
Pe3ynbrarel paboThl OGOPMIISIOTCS B BUAE TAOJIUIIBI

Peaknus

Marepuain
MCCJIEIOBAHMS

PeakTuBbl

Oxkpacka
POIYKTA

UYem o0yciioBneHa
peakius

PACTBOPHMOCTb H OCAK/IEHHE BEJIKOB
1. PacTBopuMOCTSH B BO/Ie, OPTraHUYECKUX PACTBOPHUTEIAX
1. B mpobupky nomectute 0,2 M suaHoro 6enka u npwieite 1-3 mu Boasl. CMech nepemMenianTe
CTEKJIIHHOW manouykoit. [[st BogHoro pactBopa ykaxkurte pH cpenbl (yHUBepcaiabHas WHIUKATOPHAs
Oymara).
2 OcaxneHue OSIKOB U HArpeBaHUU
B 5 nmpoGupok HaneiTe mo 1 cm3 pacTBopa Oenka:
a) 1 mpoOupky HarpeiTe; AHamuTHYIeCKHi () (PEKT: MOMyTHEHHE pacTBOpa (OIMAICCIICHITHS )
6) Bo 2 mobGaswte 1...2 xarumm 1 % pactBopa CH3COOH u npoOupky Harpeiite; AHaIUTHUECKUN
¢ (dekT: MoOMyTHEHHE pacTBOpa, a 3aTeM BbIManeHue Oenoro ocaaka. (bemok Ttepsier 3apsan u
HAXOJUTCS B U309JIEKTPUYECKOM COCTOSIHUH)
B) B 3 no6asbre 1...2 xamum 10 % pactBopa CH3COOH u npobupky Harpeiite; AHaIUTHUYECKUN
addekT: ocanok He oOpazyercs. (benok u3MeHseT 3apsia Ha MOIOKUTEIbHBIN).
r) B 4 nobasere 1...2 xamm 10 % pacrtBopa CH3COOH, kammo mackeimenHoro pacreopa NaCl u
npoOupy HarpeiTe; AHamUTHYeCKHi 3(Q¢eKT: MOMyTHEHHE pPacTBOpa, a 3aTeM BbINajeHue Oeoro
ocazka. (benok Tepser 3apsaa u HaxXOaUTCS B U303JCKTPUIECKOM COCTOSIHHH).
) B S gob6asbre 1...2 karum 10 % pactBopa NaOH u npoOupky Harpeiite. AHaauTH4YecKHuii 3¢ deKT:
ocaJiok He oopazyertcs. ([TonoxurenbHbIN 3apsa Ha OENIKEe YCUITUBAETCS ).

Odopmiienue padoThl
Pe3ynbrarel paboThl 0GOPMIISIOTCS B BUAE TAOIUIIBI

No
mpo- Cpena H3meneHus BrIBOIEI
OUPKH
1 HeiitpaabHas
2 Crnaboxucnas
(PactBop (1 %)
CH;COOH)
3 Kucnas
(PacTBOp (10 %)
CH;COOH)
4 Kucnas
(Pactsop (10 %)
CH3;COOH + + NaCl )
5 lenounas
(10 % pactBop NaOH)

Ocaxxaenue 0eJ1KOB XUMHYECKMMHU areHTaMM.

1. a) HacmamBaroT Mo creHke npodupku 10 Kamenb a30THOM KUCIOTHI M 5 Kamelsb pacTBopa 6emnka (He
nepememnBath. OcTOpoxkHO, Kuciora!) AHamuThueckuid 3¢ (eKT: Ha TpaHUIE [ABYX >KUIKOCTEH
obpasyercs ocajok B Bujae Oenoro kombua. [Ipu BCTpsXuBaHUM U JOOaBIEHHMHM H30BITKA a30THOM
KHCIIOTHI OCaJIOK HE PacTBOPSIETCS.



0) HacrmauBaroOT MO CTeHKe MpoOupku 10 Kamenb cepHOW KHUCIOTHI U 5 Kameib pacTBopa Oenka (He
nepememuBath. OCTOPOXKHO, KucioTa!) AHamuTudyeckuid A(QeKT: Ha TpaHHuIe ABYX KHUIKOCTEH
oOpasyercs ocaJok B BuAe Oeynoro kojibla. IIpu BCTpsXMBaHMM W J00aBICHUU H30BITKA CEPHOU
KHCJIOTHI OCAI0K PacTBOPSIETCSL.

2. Kak u HeopraHmuecKkue, Tak U OpraHnYecKre KUCIOTHI (Cylb(hOCATUIIUIOBAs, TPUXJIOPYKCYCHAs U
Ip.), BBI3BbIBAsl JACTHIPATAMI0O M 00pa3ys KOMIUICKCHBIE COCIUHEHUS, JACHATypUPYIOT OCIKH.
Tpuxnopykcycnast kuciaora (TXVY) ocaxnaer Toibko O€IKM M OYEHb 4YaCTO HUCIOJIb3YeTCsS NS
oTAeneHus] OCNKOB OT HHM3KOMOJEKYISIPHBIX a30TCOACPKAIIMX COCAWHEHUH (aMHHOKHCIOT H
METTHIOB.)

B npoOupky momemiator 6 karess pacTBopa 0eika 1 J00aBIISIOT 2 KAk pacTBOPa TPUXIOPYKCYCHOM
KHCIIOTHI. AHamUTHYeCKui 3((HEKT: BHIAJACHUE OCAIKA.

3. ®enon 1 MoYeBHHA 00Pa3ylOT KOMIUIEKCHBIC COJIM ¢ OelkaMM, BBI3bIBasi 0Opa3oBaHMe Ocajka. K |
cM3 pactBopa Oenka J00aBbTE HECKOIBKO KPUCTAIIIOB MOYEBUHBI; AHATUTHUYECKUU JPQEKT:
00pa3oBaHUe 0CAAKA.MPOKHUIIATHTE. AHATUTHYECKHH YPQPEKT: BhIIaICHNE SUYHOTO AIBOYMHHA.
Pe3ynbpTaThl OnbITa 3aNMUIINTE B BUAC TaOIHIIBI

Paooma 2. Yeneeoown

1. TIPOBA ITIOJOBEJOBA-MOJINIIA (o01mias peakiusi Ijisl yrieBOI0B).

K 1 cm® pactBopa rmokossl n06aBsTe 1...2 xamam 10 % cnupToBOro pactsopa o-Hadrona u 4-6
kanenb KoHI. H>SOs. Amnanutuyeckuii sddexT: Ha rpaHune pasiena ABYX CIOEB oOpasyercs
¢duosleToBOE KOJBIO (€CiaM BMECTO o-HaToJIa B3SATh PACTBOP THUMOJA, TO 0Opa3zyeTcs KpacHOe
KOJIBIIO).

2. MIPOBA HA OBPA3OBAHUME AJIBJAETI'MJIHBIX CMOJIL.

5 cM® pactBopa rmoko3sl (1-5 %) cmemaiite ¢ 2 cm® 10 % pacTBOpa eIKOro HaTpa M JOBEIHUTE 0
KHUIICHUS, HarpeBas Ha CHUPTOBKE. AHATUTUYCCKUN dPPEKT: CONEPKUMOE MPOOUPKU KEITEeT WU
Jake CTAaHOBUTCA TeMHO-OyphIM. [TosiBisieTcs 3amax kapamen.

3. TIPOBA HA BOCCTAHOBJIEHUE COJIEH ME/IH.

K 2 cm® pactBopa rmoko3sl 106aBbTe 1 cM® pacTBOpa €1KOro HaTpa M 3 Karid pacTsopa cyibdara
meau. Habmiomaem oOpa3zoBanue romyboro ocanka ruapokcuna memu (II), kortopwiii cpasy
PacTBOPSICTCS M PACTBOP OKPAIIMBACTCS B SPKO-CHHHIA I[BET. [[pOMCXONUT Ka4eCTBEHHAS PEAKIUs HA
MHOT'OATOMHBIC CITMPTHI, PEaKius OOYCJIOBJICHA HAJIMYUEM THIPOKCHWIBHOW Tpymnmbl. Harpeite 1o
KuneHus. A”anmutuueckuit agdekrt: Hadmonaercs odpazoBanue xentoro ocaaka Cu(OH)2, koTopsii
MIpH TaTbHEHIIEM HarpeBaHUH MepexoauT B KpacHbIi ocamok Cuz0.

4. Peaknus bapdena

Peaxtus bapdena MokHO TOTOBUTH U 1O cieaytomiel nponucu: B 200 mi1 ropsiueil BOABI pacTBOPSIOT
13,3 r ykcycHokucinol memu. IlomemmBaroT 10 pacTBopeHuUs coiu, ¢unbTpytoT. K ¢unbrpary
npubasisoT 1,9 mut neasiHoit ykcycHoit kucnotsl - CH3 COOH u npubasisitor 1 Ma B mpoOHpKy ¢
roko3oi (7%-ub1it pactBop. [IpoOupky HarpeBaroT Ha BoAsSHOW Oane B TeueHue 10 muH. (HE
neperpesarb). B nmpoOupke ¢ rimoko30if oOpasyetcst kpacHbIi ocanok okcuga meau (I). Aucaxapusl
ATOM peaKIu HE JIaf0T.

5. Peakuus ¢ MOYEeBHHOM
B npobupky Bcpimarot 0,5 1 MOYEBHHBI, JOOABISIOT 5-6 Kareiab KOHII. COMSTHONW KUCIOTHI U 2-3 Karliu
rioko3bl. [lepemenars 10 pacTBOpEHUSI MOYEBUHBI U HATPETh HA BOASHON OaHe.

OPOPMJUIEHHUE PABOTbBI
PesynbTaThl paboThl 0OPMIISIOTCS B BHJIE TAOIULIBI

Peakuus Marepuain PeaktuBbl Okpacka Yem oOycnoBieHa
MCCJIEJIOBAHMUSI MPOJIYKTa peakius

1.

2.

3.

Paooma 3. JTunuowvt



1 PACTBOPUMOCTD ’KUPOB U MACEJL
a) B 5 mpoOUPOK MOMECTUTE 1O HEOOIBIIIOMY KyCOUKY TBEPJOTO KHUpa (CBHHOTO, TOBSHKBETO H T.I1.) U
npuneiite mo 1 mm: 1 — Boxel, 2 — sTa”ona, 3 — merposieitHoro 3¢wupa, 4 — anerona. Eciu xup
HEpacTBOpsIETCS, MPOOMPKY TOMECTHTE B BOASHYIO OaHio Ha S5 wmuHyT. Craemaiite BBIBOJ O
PacTBOPUMOCTH JKMPa Ha XOJIO/I€ U IIPU HarpEeBaHUH.
6) B 5 mpobupok momectutre mo 0,5 MI pacTUTENBHOro Macia (IOJICOJIHEYHOIO, OJIMBKOBOTO,
KyKypy3HOTO M T.) W mpwiedte mo 1 mu: 1 —Boxel, 2 — sta”ona, 3 — merposieiiHoro a¢upa, 4 —
arietoHa. Eciu Macno He pacTBopsieTcs, IpOOMpPKY MOMECTUTE B BOASHYIO OaHIO Ha 5 MUHYT.
CrenaiiTe BBIBOJ O paCTBOPUMOCTH PACTUTEIHHOTO Macia Ha XOJIOJE U IPU HArpeBaHUU.
2 I'uapPoJin3 )KUPOB U MACEJL.
a) B 2 mpoOupku momectuTe 1o HEOOJBIIOMY KYCOUKY Hpa M mpuiedte B 1 mpobupky 1-2 mn
pactBopa menoun (NaOH pasz6.), a Bo Bropyro — 1-2 mu comstHOM kucnotel (1:1). IlpoOupku
BCTpsAxHHUTE. Eciy u3MeHeHuil He HabIoAaeTcsl, MOMeCTUTe MPOOUPKH B BOASHYIO OaHIo Ha 5-10 MuH.
Cnemnaiite BBIBOJ O THAPOJIU3E KUPOB HA XOJIOAY U IIPU HATPEBAHUH.
0) B 2 npobupku momectute 1no 0,5 MiI pacTUTENBHOrO Macia U mpuieite B 1 mpobupky 1-2 mi
pactBopa menoun (NaOH pasz6.), a Bo Bropyro — 1-2 mun comstHOM kucnotel (1:1). IlpoOupku
BCTpsAxHHUTE. Eciy n3MeHeHuil He HabIoAaeTcs1, MOMECTUTE MPOOUPKH B BOJSHYIO OaHio Ha 5-10 MuH.
Cnemnaiite BBIBOJ O THAPOJIU3E PACTUTEIBHOIO Macia Ha XOJIOE U MTPU HarpeBaHUU.
3 BBIIEJIEHHUE KUPA U3 MOJIOKA.
K 6 M nensHoro momnoka npu6asisitor 2 mi 10 %-noro pactBopa Na;CO3, XOpoIIo nepeMennBaT 1
B30ANTHIBAIOT ¢ 5 MiI dupa. DPUPHBIA CIOK MOMEIIAIOT B YAIICUKY JUIsS BHITAPUBAHUS HA BOASHYIO
6anto (mox tsaroi). [Tocne nucnapenus a¢upa ocTaeTcs CIMBOYHOE MACIO — MOJIOYHBIN KHP.
4 OBHAPYKEHHUE I'NIMIEPUHA B /KUPAX (AKPOJIEMHOBASI ITPOBA)
B npobupky BHOcsaT 2-3 kamnu macia (kupa), 0,1-0,2 r GezBogHoro KHSOs u HarpeBaror Ha
CIUPTOBKE (TIOJ] TATON) 10 MOSIBICHHS OENBIX TYCTHIX HapoB. B mapbl BHOCIAT OyMakKy, CMOYEHHYIO
aMMHayYHbIM pacTBOPOM HHUTpaTa cepeOpa. bymaxka c pacTBopoMm coseii cepedpa TeMHeeT.
5 OIPEJEJIEHUE MOJHOI'O YHUCJIA.
B npenBaputenbHO B3BEHICHHYIO CYXYIO KOJIOY JIJIsl THTPOBAHUS MOMENIAI0T 3-4 Karum macia (5kKupa).
Konly moBTOpHO B3BEHIMBAIOT HA aHAIMTHUYECKUX Becax. [10 pa3HOCTH BECOB PacCUMTHIBAIOT MaccCy
HaBecku Mmacna (kupa). B konby moGammsitor 25 M cnuprta (IIpU IUIOXOW PacTBOPUMOCTH CIIETKa
MOAOTPEBAIOT Ha BOSHOM Oane). 3arem B koyi0y BHOcAT 12,5 mut 0,2H ciupTOBOTO pacTBopa moja (u3
oropetku), 100 ma Boapl u mepememmuBaroT 5 MuH. Copepxumoe koiaObl TUTpytoT 0,1H pacTBopa
THOCYNb(aTa HATPHS JI0 TOSBICHUS CIIa00XKENTOro OKparruBanus. st 6oiee TOYHOTO ONpE/IeIeHNUs B
KoJI0y mpuIMBaOT 1 MII pacTBOpa KpaxMmana M TUTPOBaHUE 3aKAaHYMBAIOT 10 MCUE3HOBEHUS CUHETO
okpamuBanusi. ONbIT MOBTOPSAIOT — KOHTPOIIb, HO 6€3 Macia (3Kupa).
Pacuer nomnoro uncna nmpoosat o popmyne: W.u. = (V2 — 11).0,0127. 100/ m,
rae V> — oobeM (M) pacTBOpa THOCYIb(aTa HATPHsl, U3PACXOAOBAHHOTO HA TUTPOBAHHUE KOHTPOJS; Vi
— o0peM (M) pacTBOpa THOCYNb(aTa HATPHs, HU3PACXOJOBAHHOTO HA TUTPOBAHHE MPOOBI Macha;
0,0127 — Tutp THOCYNB(ATA 110 HOAY; M — HaBecKa Macia (T)
6. OIPEJEJIEHUE KUCJIOTHOI'O YUCJIA.
B mpenBaputensHO B3BELICHHYIO CYXYIO KOJOY Ui TUTPOBAHHS MOMEMIAIOT MPUMEPHO 2 MJI Maclia
(xupa)— 2...3 r. KonOy nmoBTOpHO B3BELIMBAIO HA aHAIUTHYECKUX BecaxX. [1o pa3HOCTH paccUUTHIBAIOT
Maccy HaBecku macina (kupa) = 2...3 r. B konbouky nobapinstor 10...15 mn cmecu cniupta ¢ 3hupom
(1:1), 1...2 xanu penondranenna u turpyror 0,1 H pactBop KOH 1o nosiBnenus cinabo-po30Boro
okpamuBanusi. Okpacka mocnie B30anThIBaHWsS HE JOMKHA wucuye3aTh B TeueHwe 0,5...1 MuH.
Kucnornoe uncno paccuutsiBatot 1o hopmyne: K. =V T/ m,
rae K.u. — kucnornoe umncino; V' — o6sem (M) ciuproBoro pactBopa KOH, nmomeniiero Ha THTpoBaHHe
(m); 7= tutp 0,1 H pactBopa KOH; m — macca naBecku macna (5kupa), T.

ODPOPMJIEHUE PABOTHBI
Pe3ynbratel paboTel 0GOPMIISIOTCS B BUIE TAOJIUIIBI

OnbIT Marepuan PeakTuBbl BeiBog
UCCIIEIOBAHNS




3. | | | |
Padoma 4. ®epmenmer UCCJIEJOBAHUE CBOMCTB AMHJIA3BI
1 @epmenmamuenvlii 2udponus Kpaxmana.
B nBe npoOupku HanuBatoT no 10 xamens 1% pactBopa kpaxmana. B oany u3 Hux (mpobupka Nel)
BHOCAT 4 Karuii BOJbl (KOHTPOJIb), @ BO BTOpYIO (Ne2) — 4 kamim pacTBopa CIIOHbBI, pa3BEICHHOMN B 5
pas. IlepememmBarOT W CTaBAT TEPMOCTAT WU BOAsHYHO OaHro Ha 15 mmH mpu 37 C. 3arem u3
npobupku Nel oTOuparoT mo 4 Karm HCCielyeMOro BEIIecTBa, KOTOPbIE BHOCAT B JIBE pa3iMyHbIC
POOUPKH.
a) peakuusi Ha Kpaxmaia. B oxgny u3 mpobupok nodasnser 1 xammo 1% pactBopa Homuna kamus
(peakuus ¢ oom). B mpucyTCTBIM KpaxMaia MOsIBISIETCS CHHEE OKpalllBaHHe.
0) Peakuuss Tpommepa. B apyryio — 3 kammu 5 % pactBopa cynbdara meau u S5 kamenb 10%
pacTBopa THUIPOOKHMCHU  HATpUsl M OCTOPOXKHO HAarpeBaloT 10 kumneHus (peakuusi Tpommepa).
[losiBieHME KpacHOro OKpalllMBAHMS YKA3bIBA€T HA MPHUCYTCTBUE B PACTBOPE KOHEUHBIX IPOJYKTOB
TUAPONN3a Kpaxmaja — TIIIOKO3bl U MalbTO3bl. AHAJOTHYHYIO HPOLEAYPY CAENaTh C COAECPKUMbBIM
npobupku Ne2. Pe3ynbTarhl onbITa 3aMcaTh B BUAE TaOIUIIHI 1.

Ne Peaknus
[IpoOupku Cyb6cTpar depMeHT ¢ Hogom Tpommepa
1 Kpaxman Bona (koHTpoIb)
2 Kpaxman Amunaza

Pesynbrar noipkeH 1oKaszaTh, YTO B MPUCYTCTBMM BOJbI TMAPOJIM3a Kpaxmaja HE IPOUCXOAMT, U
peakuus ¢ HoJIOM JOJKHA OBITh MOJOXKUTENbHOM, a peakius TpoMMepa — OTpULIaTENbHOM, TOra KaKk
B IPUCYTCTBHM aMMJIA3bl CIIOHBI PE3yJibTaThl JOJDKHBI OBbITh IPOTHBONOJOXKHBIMM, TaK Kak
IIPOM30LIEI THIPOIN3 Kpaxmasa.

2.BinsiHue TeMIepaTypbl HA AKTUBHOCTH (hepMEHTOB.

B nBe npobupku npuwintk 1o 10 xanens 1% pacrBopa kpaxmana. 3aTeM B OJHY U3 HUX J100aBUTH 5
Kallejab PacTBOPA CIIOHBI, pa3BEIEHHOU B 5 pa3, a B APYTyl0 — TAKOE K€ KOJIMYECTBO MPEABAPUTEIBHO
MpOoKUIsiueHHOW B TeueHue 10 MuH ciatoHbl. [IpoOHpKH BCTPSAXHYTh M MOCTaBUTh B TEpMOCTAT Ha 15
mud npu 37°C, mocie 4ero ¢ CoAepKUMbIM KaxkIOW HPOOUPKH IpOAENaTh PeakluM ¢ HOIoM,
Tpommepa. B npobupke ¢ IpOKUIISTUEHHON CIIOHON TMIPOJIM3a KpaxMasa He IPOU30oiaeT (mouemy?).
3Bausinne pH cpeabl Ha aKTUBHOCTH (pepMEHTOB.

a) B 8 npobupkax npuinBaroT no 1 Mi1 AMCTUIUIMPOBAHHOM BOJBI, a 3aTeM B Mpooupky Nel BHocsAT 1
i 0,2% pacTBOpa COJSTHOW KHCIJIOTHI, EPEMEIINBAIOT U OTOMpPAIOT U3 Hee 1 MII cMecH, KOTOPYIO
nepeHocsaT B npoOupky Ne3 u tak ganee. U3 mpobupku Ne§ orOuparor 1 mi U BbUIMBAIOT. Takum
o0pa3oM, MONy4yarOTCs pPAa3JIUYHbIE pPa3BEeIEHHUs COJSHOW KHUCIOTHI, KOTOPBIE COOTBETCTBYIOT
paznuunbiM 3HaueHusiM  pH cpenpl. [locne sToro B kaxkayro mpoOupky mobasisitor mo 2 miu 1%
pacTBopa KpaxmMana W mo 1 mu1 pacTBopa ciroHbI, pa3BefeHHOM 1:10. IIpoOupku BCTpsXHYTH U
1oCTaBUTh B TepMocTaT Ha 15 mun npu 37°C. 3atem oxnaguTh M 106aBUTH BO BCe MPOOMPKH 110 1
kame 1% pactBopa ozna B Hoauae kanuss. OTMETUTD, YTO MOJIHBIM THIPOIN3 Kpaxmalla Iporu30LIes B
npobupkax Ne 5 u 6, rne pH cpensl pacTBopa HaxoauTcs B npeaenax 6,8 — 7,2 , T.e. ONTUMaIbHBIX
JUISL NENCTBUS aMUJIa3bI.

4.BiiusiHue aKTMBATOPOB U HHTHOUTOPOB HA AKTUBHOCTH )epMEHTOB.

B npoGupky Nel Brocar 1 karmmo 1% pactBopa xinopuaa Hatpus, B mpooupky Ne2 — 1 xarmmo 1%
pactBopa cynbdara meau, a B mpooupky Ne3 — 1 karuiro BoAbl. 3aTeM BO BCce MPOOUPKH JOOABISIOT 1O
10 xanespb ciaroHbI B pa3BeneHuu 1:5. [lepeMemnBaroT U BHOCAT B KXY IPOOUPKY 1o 5 kamensb 1%
pacTBOpa Kpaxmaia M OCTaBJISAIOT 1-3 MUH Npu KOMHATHOM Temreparype. [locie yero BHOCAT BO Bce
npobupku mo 1 kamne 1% pactBopa iioaa B Hoau e Kamusl.

Pe3ynbTaThl 3a0MCHIBAIOT B BUJIE€ TAOJIUIIBI:

Ne Cybcmpam Depmenm Oxpacka pacTBopa nociue 100aBiIeHus
[IpoGwr 1oa B IPUCYTCTBHH
BOJIbI Cynptata Meau | Xopuia HaTpUs
1 Kpaxman Ammniiasza
2 Kpaxman Amnnasa
3 Kpaxman Amunaza




Paboma 5. Ananu3 nuwesvix npooykmoe. Méo

HccaenoBanue Nel [y onpenenieHrss BOJHOCTH B TIPEIBAPUTEIHLHO B3BEIICHHYIO YUCTYIO TTPOOUPKY
HamuBanu 10MJI mogorpeToro Mena. 3areM B3BELIMBAJIM U OINpEAeNsid Maccy yuctoro mena. Ilo
dbopmyne p=m\V, rne p — MIOTHOCTh, M — Macca, V - 00beM BBIYMCIWIN IJIOTHOCTh KAXKIOW MPOOBI
mena. Hopma motHoctu meaa — 1,35r\cm3. Ecnu moTHOCTh Mea MEHbBIIIE HOPMBI, 3TO TOBOPHT 00
U30BITKE BOJEL.

HccnenoBanue Ne2. Hamnume QepMeHTa aMacTasbl, KOTOPBIA J00aBIS€TCS B MeJ IMUYEIaMH,
omnpeAeNsIn pu 1o0aBiaeHUH B mpobupky K 10 miu BoxHoro pactBopa mena (1:2) 1%-Horo pactBopa
kpaxmana. [lomydeHHylo cMmech moctaBwivd Ha 1 4 B BomsHyto Oanro (45°C), 3areM OXiaauid U
nobapwim 1-2 karm HacToWkM Homa. OKpalliBaHHWE pacTBOpa B CHHHMM IIBET YKa3bIBaeT Ha
OTCYTCTBHE B HEM (pepMeHTa AUACTAa3bl, U, CIIEAOBATEILHO, Me]l HE HATYPaJIbHBIH.

HccaenoBanue Ne3. J[ns1 BBIIBICHUS NMPUMECH CaxapHOW (CBEKJIOBHYHOM MATOKW) K SMJI pacTBopa
mena (1:1) mpubasunm 5 kanenb 5%-Horo pactBopa HuTpata cepedpa. [losBiaenne Myt unm 6e10ro
0CaJIka TOBOPUT O HAJTMYMH JAHHOU MPUMECH.

HccaenoBanue Ned4. /{7151 BbIsSIBIICHUS HAJIMYUS B MEJIe IPUMECH KpaXMaJlbHOM MATOKU K SMJT pacTBopa
Mmena (1:1) mobaBunu B mpoObI 1O 5 Karneas HAIIATBIPHOTO crupTa. Eciu npu oTcTanBaHuU BBINAZAET
0CaJI0OK TEMHOTI'O I[BE€Ta, MOKHO TOBOPUTDH O HAJIMUMUU KPAaXMaJIbHOU MMAaTOKH.

HccnenoBanue NeS. Jlns ompeneneHus mnpuMeceil kpaxmana Wi Mykd B pactBop menma (1:1)
N00aBIsUIM MO Karuie HacTouMku Hona. Ilpy Hanmuuum cuHEW OKpAacKM MOXHO CYIUTh O IPUMECU
Kpaxmala WId MYKH.

HccnenoBanue Ne6. /{151 onpeneneHusl NpuMecH >KelaTWHA WIM K€ Harpely LIeIOYHOM pacTBOp
Mena (1:2) mo xumenus. CMOYEHHOH JaKMycOBOM OyMa)KKOW OIpeneiyid peakuuu mnapoB. [lpu
HaJUYMH KEJIATUHA WIH KJIesl IPU KUIISTYCHUH BBIACIISICTCSI aMMUAK, KOTOPBIN BBI3BIBAECT MTOKPACHEHUE
WHIUKATOPHOU OyMaru.

HccaenoBanue Ne7. /s ompeneneHus NPUMECH Melna B KaXIylo MpoOy 100aBisuid HEMHOTO
YKCYCHOM KucnoTel. OOpazoBaHue ra3a rOBOPUT O HAIUYUH Mea.

HccaenoBanue Ne8. [[is1 onpenenieHusi Npu3HAKOB OPOKEHUS HIJIM TTOBBIIIEHHONW KUCIOTHOCTU MEJ] K
10mn 10%-H0TO pacTBOpa Mena no0aBuiM 5 kamnenb 1%-HOro cnupToBOrO pacTBopa ¢eHoadTanenHa
u 0,5mn 0,1%-noro enkoro Harpus. IIpu Mcue3HOBEHHMH MaJIMHOBOM OKPackKd MOKHO TOBOPHUTH O
MOBBILIEHHOW KUCIOTHOCTh MEJIa M O HAJIMYUH MPU3HAKOB Opoxenus. Ecau mpoba mpu BCTpsSXUBaHUH
MIOMEHsIJIa MAJIMHOBYIO OKPAacKy Ha MCXOJHYIO KEJITYI0, MOKHO CYIAUTh O MOBBIILIEHHOW KUCIOTHOCTU
MeJ1a, 3HaYUT O €r0 HE3PEIOCTH UM HEHATYPalbHOCTH.

Pe3ynbrarel paboThl 0GOPMIISIOTCS B BUAE TAOIUIIBI

OmbIT Marepuain Peaktunnl BriBon
HUCCIeI0BaHUs

Padora Ne6. IOJTYHEHHUE BE3AJIKOI'OJIBHOI'O HAIIUTKA IIPH

BBIPAIIIMBAHUU KOMIIVIEKCA MUKPOOPT'AHU3MOB

YAUHOI'O F'PUBA

enb paboThI: 0O3HAKOMHUTHCS C CUMOMO30M MHUKPOOPTaHU3MOB B MPHUPOJIE U UCIOJIB30BAHUEM ITOTO
SIBJICHUS B IIPAKTUYECKUX

LETAX.

Teopernyeckue nNpeInoCbLLIKH

B npupoje mmpoko pacnpocTpaHeH CUMOMO03 MUKPOOPTaHU3MOB, M 3TO MOXKHO HAOIIOAaTh B YailHOM
rpube, B KOTOPOMCOBMECTHO pAa3BUBAIOTCS JIPOXOKH (JIPOAOKEBBIE TPUOKH) M YKCYCHOKHCIIBIE
Oaktepun. Takum o0pazom, yailHBIH TpuUO — 3TO KyJabTypa JBYX OJHOBPEMEHHO JKHUBYIIMX
MHUKPOOPIaHU3MOB, 00pa3yloIUX TOJICTYIO CIM3HCTYIO IUICHKY Ha TMOBEPXHOCTH IOJCaxapeHHOIo
yaifHOro HacTosl. B pe3ynbpraTe UX KU3HEIEATENBHOCTH U 00pa3yeTcsl YailHbIi KBac, MpUOOpEeTaroLIii
cllerka ra3upOBaHHbIN KHUCIOBATO-CNAAKUI BKyc. B GaHKe roToBOro 4yaifHOro HacTos MOKHO BUJETH,
YTO Ha TMOBEPXHOCTU MPO3PAUYHO-OYpOBATOM >KUIAKOCTH "TUTaBaeT" TOJICTBIN JHCK: CBEPXY OCINBIH,



IUIOTHBI M ONlecTsmuii, CHU3y — cepoBaThlii M pbIxiblii. HayyHoe Ha3BaHMe dYaiiHOTO Trpuba—
MEIy30MHUIIET — OOYCIIOBJIEHO CXOACTBOM C MeAy30u. Teno waiiHOTO Tpuba MpeacTaBisieT co0Oi
KOJIOHHUIO JPOXOKEH M YKCYCHOKUCHBIX OakTepuil. JIpoiku, 3aHUMAIOIINE HIKHIOIO YacTh CIIOCBHINA
rpuba, mepepabaThIBAlOT COJEp)KAIIUECs B PACTBOpPE caxap HA CHHUPT M YIVICKUCHBIA Tra3 (IUOKCHI
yriepoza), TEM CaMbIM MOJATOTAaBIIMBAs MMUTATEIBHYIO CPEy AJS YKCYCHOKHCIBIX OaKTEpPHid, KOTOpBIE
CKJIEEHBI MEX/y COO0I 0COOBIM BEIIECTBOM U

00pa3yloT BEPXHIOW, IJIOTHYIO 4YacTh rpuba. CocTaB YKCYCHOKHCIBIX OaKTepuil HEOIMHAKOB, a
II03TOMY U BbIpaOaThlBaeMble MU BEIIECTBA HEOAHOPOAHBI. OJHU U3 HUX OKUCIAIOT 00pa30BaHHBIN
JOPOXOKaMU 3TUIIOBBIM CHUPT B YKCYCHYIO KMCIIOTY, IpPYIM€ IpEBpallaloT caxapo3y B IJIIOKO3y U
GpyKTO3y M OKHUCISIOT MOHOCaxapa [0 IJIFOKOHOBBIX KHCIOT. OOpa3oBaBlIMecs KHUCIIOTHI
UCTOJIB3YIOTCS APOXOKAMU U CHHTE3a BUTAMHUHOB, HEOOXOIUMBIX JUIS Pa3BUTHS YKCYCHOKHCIBIX
Oakrepuil. IlpeamosaraioT, 4YTO KOJIOHMM JAPOAOKEBBIX TI'PHUOKOB M YKCYCHOKHCIBIX OakTepuii
IIPOM30LUIM  OT MMKPOOPIaHM3MOB, HacesIOIMX 1ouBbl IIpuMopckoro kpas, KOTOpbIE C
MeJIbYaUIIMMM 4aCTUL[AMU 3€MIIH, IPUIMIIIIUMU K KOPHSIM JKEHbILEHS WU

KONBITHS, TIONAJaJN B HACTOW M, OYYTHBIIUCH B OJATOMPHUSATHBIX YCIOBUSAX, OYpHO Pa3MHOXKAJKCH,
00pa3ysl KOJIOHUIO B BUJI€ IUIEHKU HA MOBEPXHOCTHU >KUJIKOCTU. BeposdTHO, Tak M BO3HUKIA KyJIbTypa
YaiiHOTO Tpuba, KOTOpasi 3aTeM PacIpOCTPaHUIACh YyTh JIM HE IO BCEMY 3eMHOMY Hiapy. Bo MHOrux
antekax EBpombl HacToil uaiiHOro rpu6a Npojaercss M MOJb3yeTcss OOJbIIONW MOMYJISPHOCTBIO.
KonnenrpupoBanHslii 4aiiHbIi TpuO, 3amaTeHTOBaHHBIM B ['epmanmu mox HaszBanuem "KomOyka",
COXpaHSeT BCE HEOOXOAMMBbIE AKTHBHBIE BEIIECTBA YalHOro rpuba, 3a HCKIIOUEHHEM YKCYCHOH
KHCJIOTBI ¥ CIIUPTA. Y CTAaHOBIICHO, YTO B COCTAB HAIIMTKA YaifHOTO Tprba BXOASAT BEIIECTBA, )KU3HEHHO
Heo0XoAMMBIE JUIsl OpraHu3Ma uenoBeka: Butamunsl C, rpynnsl B, P u D; oprannueckue KHCIOThI
(YKcycHasi, TIIIOKYpOHOBasi, MIaBelieBas, MOJOYHAs, JUMOHHas); (epMeHTHl (KaTaja3a, aMuiasa,
npoteasa, jaumnasa). Kpome Toro, B HeM HpPUCYTCTBYIOT AHTMOMOTHKH, IOJABIAIOIINE pPa3BUTHE
cTa(hpUIOKOKKOB, CTPENTOKOKKOB U Apyrux Oaktepuii. Hanbonee 61aroTBopHOe BIMSIHNE HA OPTaHU3M
OKa3bIBaeT TJIIOKYpOHOBas KHUCIIOTA, OOjajaromias Je3MHTOKCHUKALMOHHBIM JelcTBUEM. MonodHas
KHCJIOTa YHHUYTOXKAET BPEIHYI0O MUKPO(DIOPY KUIIEYHUKA U HOPMaIU3yeT ero GpyHkuu. YaitHslit rpud
3G GEeKTUBEH IPHUbATEPOCKIEPO3E, XOPOIIO CHUMAET IOBBIIICHHOE apTepHalbHOE JaBJICHHUE,
CIOCOOCTBYET YMEHBUICHHIO M JaK€ IMPEKPALICHHUIO TOJIOBHOW OO0JIM, HOpMalu3yeT COH. Takum
o0pa3oM, IMOCTOSHHOE YHOTpeOlieHue HacTos 4YaiHoro rpufa yiydliaeT camMOYyBCTBHE U Jaxke
M3JICUYMBACT OT HEKOTOPBIX Oone3Heil. [y monmydeHuss HambOosiee Ka4eCTBEHHOTO HAIMTKA CIEIYyeT
OpaThb TOJIBKO KUIISTYEHYIO BOJY, TaK KaK BOJAA M3-1IOJI KpaHa COAEPKUT MHOI'O KajlbliUs, KOTOPBIA B
KUIITYCHOW BOJIE BbINAJaeT B 0cafoK. Kanbluii B HEKUIISTYEHON BOJE COCOUHSIETCS C IIIIOKYPOHOBOM
KHCJIOTOH, 00pa3ys Ha JIHE COCyJa 0CaI0K IIIOKOHATa KaJIbIIHsL.

ITopsinok BbINOJIHEHHS PA0OTHI

JlaGoparopHass paboTa HpoOBOAMUTCA Ha JBYX 3aHATHsAX. Ha mepBoM 3aHSATHH TOTOBAT cpemy JUis
pa3BuTH yaitHoro rpuba u ero noces. Ha BropoM MpoBOST aHaIM3 TOTOBOI'O HAIMTKA.

Bansartuel

Jis Toro 4troObl MOJIyYUTh KaueCTBEHHBIM "daillHbIN rpub", HEOOXOIMMO TIIATENBHO COOJII0AATh
YUCTOTY Ha CTAQJWU €ro NpUroToBJIeHMs. s co3gaHMsl ONTHMAIbHBIX YCIOBHM PEKOMEHIYETCS
KOHIIEHTpauus caxapa B Hanutke 10 %, Temneparypa

okpyxaromeid cpensl  25...30 °C, npoAOKUTENBHOCTh HACTaWBaHMS — OJHA-IBE HEIEIH.
O0s3aTenbHbII KOMIIOHEHT HUJIKOCTH, B KOTOPOH pa3BHUBaeTCs TpHO, — HACTOH Yasi, KOTOPBIN CITYKUT
HMCTOYHUKOM a30THCTBIX BEIIECTB JJISl JPOACKEN U YKCYCHOKHCIIBIX OaKTepHil M caxapo3bl — HICTOYHUK
yriepona.

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

2. Yepe3 15...20 MuH, korga pacTBop HacToutcs, no6aButh B Hero 100 r caxaposbl (caxapHOTo
MecKa), TIATeIbHO

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

3. TloaroToBiieHHBIA PAacTBOP OTHUIBTPOBATH YEpPe3 KAMPOHOBOE WM METAJUIMYECKOE CHTEYKO
HETMOCPEICTBEHHO B MOJATOTOBJICHHYIO OaHKy (00beMoM 2—-3 nuTpa).

4. BHecTy B MOATOTOBJICHHBIN YalHBIN pacTBOP CJIOW YalHOTO Tprba, OTAEIECHHOTO OT YKE PacTyIIero
U UCTIOJIb3YEMOT'0 B KaUeCTBE MaTOYHOM KYJIbTYpbI yaiiHoro rpuba. KynsTuBrpoBaHue npoBOAUTh MPU
koMHaTHoM Temnepatype (20...25 °C), HakpbIB 6aHKY ¢ TpUOOM cai(peTKOM.

[Tonmy4yeHHBI HAUTOK MOXET OBITh MCIIOIb30BaH JUIS OINpPENEIEHUs] B HEM HEKOTOPBIX MPOJYKTOB
Metabonu3ma. B OaHky 1Mo mMepe HEOOXOAMMOCTH 3aJMBAIOT PAacTBOp Yas M CaxapHbIM Mecok A
IIOJIy4€HHUsI HOBOW MTOPLIMYU YallHOTO HAIUTKA.



Paszpocimiics 4yaiiHplii Trpu0 B JanbHEHIIEM MOXKHO pa3pe3aTb Ha MEJKHE KYCOYKH, Kak II0
TOPU30HTAJU, TaK U MO BEPTHKAIM U 3aCE€BAaTh HOBbIE EMKOCTH C MOJTOTOBJICHHBIM YalHO-CaxapHbIM
pacTBOpPOM.

JaHsaTHeE?2

J1J1s1 OLIEHKH KayecTBa HAIMUTKA OMPEACIISIIOT KOJIMYECTBO HAKOMUBIIMXCS KUCIIOT.

1. Onpenenuth ypoBeHb pH (cMm. mabopatopHyro paboty 1). O6biuHO pH HacTosh MMEET KHUCITYIO
peakuuto B 30a¢ pH ot 5 1o 3. Ompenenute pH cpenbl npu nmomomnu pH-metpa. s aToro mpudop
yepe3 ajanTep IMOAKIIOYHUTE K CEeTH MepeMeHHoro Toka 220 B. DOnekrponbl (cpaBHEHWHS,
BCIIOMOTaTEJIbHBI W TEPMOKOMIICHCAIIMK) TMPOMBITh AUCTHILIMPOBAHHOM BOJIOM, OCYIIMTH U
MOTPY3UTh B UCCIEAYEMYIO JKUAKOCTb. YPOBEHb IOTPY)KEHUS DOJIEKTPoJa B KHUAKOCTb, JUIA
OecriepeboitHoif paboTel pH-MeTpa, 1omxkeH ObITh Bhie 16 MM. BrimrounTh prbop HaxaTHeM KHOIKA
On/Off, a knonkoit mV/pH BwIOpath pexxum u3mepenus pH. Uepes 30...60 ¢ cHATh MOKazaHHs U
BBIKIIIOUUTH MpuOop kHOmKo# On/Off.

2. OnpenenauTb MacCOBYIO JI0JIF0 MOJIOYHON KUCIOTHI TUTPOMETPUUECKUM METOIOM.

Meroa OCHOBaH Ha HEUTpaIU3AIMU MOJIOYHOM KHUCIOTHI THAPOOKUCHIO HATPHUsS MPU HArpeBaHUU U
HEUTpanu3aluy U30bITKA IIEJI0OYH CEPHOM KHCIOTOW. B KoHMUeckyro koi0y co nundom oosemom 250
M BHectd 10 M HacToiiku yaiiHoro rpuba, 80 M IUCTWIIMPOBAHHOU BOAbI U 20 mi pacTBopa 1 H
NaOH, nepememiate ¥ KUMATUTH ¢ OOPATHBIM XOJOJWJIBHUKOM B T€YEHHE 5 MHUH. 3aT€M OXJIAIHTbh,
MIPEIBAPUTENILHO 3aKPhIB KOJIOY MPOOKOi ¢ TpyOKOH, HAIMOJIHEHHON HATPOHHON M3BECTHIO, TOOABUTH 3
Karmmu pactBopa (QeHondTanenHa U TUTpoBaTh pactBopoM 1 H H2SO4 no obecuBeunBaHus.
[TapannenbHO MPOBECTH KOHTPOJIBHBIN OMBIT. B KOHMYecKylo KonOy co numdom odvemom 250 mi
BHecTH 20 mur 1 H# NaOH, 90 M AUCTHILITMPOBAHHOM BOJIBI; KHITSITUTH C OOPATHBIM XOJIOIUILHUKOM B
T€UEHHWE 5 MHUH; OXJIaJUTh, 3aKPHIB €€ MPOOKON C TpyOKOW, HANOJHEHHOW HATPOHHOM H3BECTHIO;
n00aBuTh 3 Karu pactBopa denondranenna u TutpoBats 1 H H2SO4 no obecrieunBanus.

3. MaccoBy1o 01110 MOJIOYHOU KUCIOTHI X, % BBMUCIUTH 110 (popmyie (2.1):100
09,0)(kon--=KVVX,(2.1) rmne Von— o6bem 1 H H2SO4, n3pacxooBaHHOI Ha TUTPOBAHUE
n30beiTka 1 H NaOH onberrao# mipo6sl, Mi1; VK — 06bem 1 H# H2SO4, n3pacxogoBaHHON Ha THTPOBAHKE
n30biTka 1 H NaOH kontponbsHOi npobsl, Mit; K — monpaBounsiit koddduureHT pist pacteopa 1 H
NaOH; 0,09 — macca mMomo4HO# KucnoThl, cooTBeTcTByromas 1 cm3 1 H NaOH, r/cm3; V — o0bem
pacTBopa yaiiHOro rpuba, B3sToro Ha aHaiau3, Mi; 100 — koaddunuent nepecuera Ha 100 M pacTBopa
yaifHoro rpub6a.4. Onpenenutb MacCOBYIHO KOHIIEHTPALMIO YKCYCHOM KHCJIOTBI IO KOJIMYECTBY
THAPOOKHCH HATpUs, HW3PACXOJOBAHHOM Ha THUTPOBAHUE YKCYCHOW KHCIOTBHI, COAepXkallencs B
pacTBope JaiiHoro rpuba. B crakan nuneTkoi BHECTH 5 MJI pacTBOpa yaitHoro rpuda, 106aButh 10 mi
JTUCTUJUTMPOBAHHOW BOJBI U JBE-TPH Karuid pacTBopa ¢eHondrarernHa u Tutponars pactsopom 0,1 H
NaOH no nosiBneHust Hencuesawmero B TeueHue 30 ¢ po30BOro OKpanimBaHus.

5. MaccoByI0 KOHLEHTPALNIO YKCYCHON KUCIOTHI (TUTPYEMYIO KUCIOTHOCTh P) B 1/100 M1 BBIYMCIUTH

006 - 1001
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e
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o popmyne rae 0,06 — KoMM4ecTBO YKCYCHOM KUCIIOTHI B T, COOTBETCTBYIOIIEE
1 ma pactBopa 0,1 H NaOH; V1 — konnuectso pactBopa 0,1 H NaOH, nomenmero Ha TutpoBanue; V2
— KOJIMYECTBO pacTBOpa YalHOro rpuba, B3ATOTO Ha TUTPOBaHHE, MJI. 32 OKOHYATEJIbHBIN pe3yibTaT
IPUHATH cpeiHeapupmeTnyeckoe P 1Byx napaniensHblx onpenenenuii P1 u P2.

6. B Bune Tabn. 2.1 3amucaTh, Kak B Mpoliecce KyJIbTUBUPOBAHUS MEHSUIMCHh (PU3NKO-XMMHUYECKUE U
OpraHoJIeNTUYEeCKHe oKa3aTeIn HacTos YaifHoro rpuoa.

2.1. Pe3yabTaThl aHaIu3a PU3MKO-XUMHYECKUX U

OpPraHoJIeNTHYECKHUX MOKa3aTeJIell HACTOs1 YaiiHOro rpuda



Bpems [MokazaTeny

Cprano-
KVIILTHE

HPOBAHH | YPOBEH

KOJHYSCTRED KOJTHY2CTRO JICOTHYICCKAA
ROJIOWHOH VROV CHOM OLEHKA

A, CY1 B pll _ “ | o
KHCIIOTEL, o KHCI0TEL, o

LN

4

7. Caenatp 3aKIIOYEHHUE 110 JIAOOPATOPHON paboTe O MPOAOIDKUTEIBHOCTH KyJIbTHBUPOBAHHS YaliHOTO
rpuba s NoJaydeHUs!
Ka4eCTBEHHOT'O CJIETKa ra3upOBaHHOT0 HAIIMTKA.

OueHuBaHue pe3yabTaToB chopmMupoBaHHocTH kKommneTenuu OITK-6.1

MeTtoauyeckue yKkazaHus 110 NOATOTOBKe K BBINOJHEHUIO J1a00paTOPHBIX padoT
[1nanbl 1aGOpaTOPHBIX 3aHATUN U METOAMYECKUE PEKOMEHIAINH 110 MOATOTOBKE K HUM pa3paboTaHbl
B COOTBETCTBUU C NPOrpaMMOM AUCUUILIMHBI «XUMHUYECKHNE OCHOBBI OMOJIOTHYECKUX ITPOLIECCOBY U
MpeIHa3HauYeHbI U1 IPOBECHUS JIa0OPATOPHBIX 3aHATUH U ISl CAMOCTOSATEIHLHON MOITOTOBKU
CTYJICHTOB.
JIaGopaTopHbIil MPAKTUKYM MO AUCHUILTUHE «XUMUYECKHE OCHOBBI OMOJIOTHUECKUX MPOIIECCOBY»
II03BOJISICT CTYAECHTY IPUATH K IPABWIBHOMY IOHMMAHUIO B3aUMOCBSI3U MEXAYy TEOPUEH U IIPAKTUKON
SKCIEPUMEHTA, 3aKPENUTh TEOPETUUECKHUE 3HAHUS U IPUBUTH ONPEICICHHBIE HABBIKM B HAYYHOU
paboTe ¢ HCIOIb30BaHUEM COBPEMEHHOT0 000pyaoBaHus. Pabora B 1ab0paTopuy TakKe MOBBIIIACT
UHTEpPEC U YriyoJsieT MOHUMaHUe JIGKIIMOHHOTO MaTepHana.
K BbmonHeHnto saboparopHoid  pabOTBHl  CTYOEHT JIOIMYCKAeTCs JIMIIb TI0CJIE  IMPOBEPKH
MpernojaBaTesieM CTETeHU ero rOTOBHOCTH K padote. K cnemyromieii pabore momyckaroTcsi CTYACHTHI,
MOJTHOCTHIO O()OPMUBIINE MPEABIIYIIYIO pabOTy M MOATOTOBUBIIHNECS K BHIMIOJIHEHUIO HACTOSIICH.

MeToanyeckue peKOMeHIAHUM M0 OPraHU3ALMH CAMOCTOATEIbHOI PadoThI
I'ocynapcTBeHHBIM 00pa30BaTEeNbHBIM CTAHAAPTOM BBICIIETO MNpo(ecCHOHaIbHOrO 00pa3oBaHUs
MpeyCMaTPUBACTCS BBIJIEIICHNE B YUCHBIX TUTAHAX BY30B BPEMEHH, OTBOAMMOTO Ha CAMOCTOSATEIBHYIO
(BHEeayIUTOPHYI0) paboTy CTY/IEHTOB.

I'maBHOe B Takoil paboTre — 3TO e€e MNpaBUJbHAs OpraHu3alys, KOTOpass BKJIIOYaeT B cels
IUIAaHUPOBAHMUE, 337aBaeMO€ TEMAaTHYeCKMMM IUIaHAaMM U IOCJIEI0BATENbHOCTBIO  H3Y4EHUS
TVCTIATUTHH.

CamocrosarenbHas paboTa MO AUCHUIUIMHE «XHMHYECKHE OCHOBBI OHMOJOIMYECKHX IPOLIECCOB)
MIPOBOJIUTCS C LENBIO YIITyOIeHUS U 3aKPETJICHUS TTOJTYYEeHHBIX B XOJI€ JEKIIMOHHBIX 3aHATHN 3HAHUN
U TIpHOOpETeHHE HABBIKOB IOJB30BAHUS PEKOMEHJIOBAHHOM JHUTEpaTypol , HAaBBIKOB HAyYHOI'O
WCCIICIOBAHMS.

CamocrosrenbHas paboTa HAYMHAETCS ¢ PadOThI HaJl JEKIIMOHHBIM MaTepraioM. OHa BKIIOYaeT
KOHCIIEKTUPOBaHUE JIEKIIUH M TOCIEAYIONYI0 padoTy Haj HUMHU. [IpW KOHCTIEKTHPOBAaHUH JIEKIIUU
pEKOMEHAYeTCs Ha KaX/J10i CTpaHMIle OCTaBIATH MOJS JJIA MOCIEIYIOUMX 3anuceil B JOMOJIHEHUE K
KOHCTICKTY.

[Ipu pabGoTte Ham TEKCTOM JIEKIMH CTYAEHTY CleayeT oOpaTuTh 0oco00e BHUMAaHHE Ha MPOOJIEMHBIE
BOIMPOCHI, IOCTABJCHHBIE IpErojaBaTesieM IpU YTEHUHM JIEKIMH, a TaK e Ha ero 3aJaHue Hu
pPEKOMEHIAINH.

PexoMeHIa1UM 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM, KOHTPOJIBHBIM padoTam 3K3aMeHy
CamocrosiTenpHOE W3ydeHHE AWCHUIUIMHBI  IEIeCO00pa3HO HAaYMHATh, O3HAKOMHBIINCH C
IpOrpaMMoOil TUCHMIUIMHBI U TPEOOBAaHMAMHM K MUHHUMYMY COJEp)KaHUs, 3HAHUSAM U YMEHHSIM IO
JTAHHOW JWCIUIUIMHE. YSCHHUB OONIyI0 CTPYKTYpY Kypca, MO3HAKOMHUBIIUCH C 3a4ETHBIMU
BOTIPOCAMHU, MOXXHO MEPEXOAUTH K €r0 MOATAMHOMY U3YUEHUIO, IPUBIEKAst AJI 3TOI0 MaTepUabl
JIEKIIMA U PEKOMEHIOBAHHYIO YUEOHYIO INTepaTypy.

W3yvast QuCHMIUIMHY, HEOOXOIUMO JOOUTHCS TIOJHOIO YCBOGHMSI €€ TEOPETHYECKHX OCHOB,
HAayYUTHCS TPUMEHATH TEOPETHYECKHE 3HAaHUSA JUIS pEIICHUS MPaKTUYEeCKHX 3ajad.



CopmepxaHue HE3HAKOMBIX TEPMHHOB, BCTPETUBIIMXCS B TIPOILECCE OCBOCHHUS Y4EeOHOTO
MaTepHuana, MOKHO BBISCHHTH INPH MOMOIIM CIPAaBOYHOW JUTEparyphl. boiee cioXHbBIE BOMPOCHI
YTOYHSIFOTCSI HA KOHCYJIBTAIUAX C MpernoaBaTesieM Kadeapol.

Crnemyer 4YeTKO 3HATh OIPENENCHUS, TPUHIIMIBI, OMOJHATh KaXIbli TEOPETHYECKHA BOIPOC
COOTBETCTBYIOIIMMHU IPUMEpPAMH | rpadukamu.

DK3aMeH 10 JUCIUILINHE BKIIIOYACT:

*YCTHBI OTBET Ha 2 IK3aMEHAIIMOHHBIX BOIIPOCA;

*pelIeHue 3a/1a49u

*pe3yNbTaThl PEUTHUHT-KOHTPOJIS.

[Ipu oneHKe YCTHOTO OTBETa HAa DK3aMEHAIIMOHHBIM BOMIPOC MPUHUMAETCS BO BHUMAaHUE:

1) MOJTHOTA, TITYOMHA OCBEIIECHHS BOIIPOCA, IOTHKA M apTYMEHTUPOBAHHOCTh

W3JI0KCHUS MaTepuaa;

2)yMEHHE CBS3BIBATH TCOPUIO C TMPAKTUKOW, MPUMEHSATH MMOTYyYCHHBIC

3HaHUS JUTSl aHAJIM3a OyAyIleH e TeIbHOCTH;

3)yMeHHE UILTIOCTPUPOBATh TEOPETUUECKHUE MMOJIOKEHHS IPUMEPAMU ;

4)KynbTypa peuu.

B xone sx3aMena npernoiaBaTesib UMEeT IPaBo 3a/1aBaTh JOMOJHUTEIbHBIC BOIPOCHL.

OunenuBanue pe3yabTaToB chopmupoBanHocTu komnereniun OIIK-6.2
MeTtognuyeckue peKOMEHAAMUN 10 0(POPMIICHUTIO
JadopaTopHoii padoThl

JlabopaTopHuble padoThl MO JMCHMIIMHE «XHUMHUYECKHE OCHOBBI OHOJIOTUYECKUX MPOIIECCOB)»
MIPOBOJIUTCS C LENBIO YIITyOIeHUS U 3aKPETJICHUS TTOJIyYeHHBIX B XOJ1€ JICKIIMOHHBIX 3aHATHI 3HAHUN
U TNpUOOpEeTeHHE HABBIKOB IOJIb30BAHMS ~ PEKOMEHJOBAHHOM JUTEpaTypoil , HAaBBHIKOB HAYYHOIO
MCCIIEIOBaHMSI, BO3MOXKHOCTh apTyMEHTHUPOBATh CBOE 3aKIIFOYCHHE; BHIPAOOTKU Y CTYICHTOB HaBBIKOB
M yMEHHMHA TpaBWIbHO  OQOPMIISITH  MPOBEACHHOE  HCCIEAOBAHHUE.  COBEPIICHCTBOBAHHE
npoheCCHOHATFHON MOATOTOBKY OYIYIIUX CHEIIHATHCTOB.

OTtBeThl Ha 3a7aHus K JIA0OPATOPHBIM pabOTaM JOJDKHBI OBITh OCHOBAaHBI HA aHAIM3€ Pa3IHMYHBIX
WMCTOYHMKOB HAay4yHOro (pa3iu4Hble MOHOrpaduu, CTaTbu, JUCCEpPTAllM M aBTOpedeparsl
JUccepTaluii) 1 yueOHOro 1iaHa (Hampumep, yueOHUKHU WM yuyeOHbIe TOCOOus) KaK OT€UECTBEHHBIX,
TaKk M 3apyOeXHBIX aBTOpOB. JlaHHas nmuTepatypa aubo Oepercs B Oubnmoreke, mudo u3 MHTEpHET-
pecypcoB, TuO0 U3 APYruX UCTOYHUKOB. HeoOXxoaumble MaTepuanibl CTYICHTHI TOJDKHBI HAMTH caMu U
TEM CaMbIM MPOJEMOHCTPHPOBATh CBOM HAYYHO-HCCIEIOBATEIHCKHE HABBIKM 110  ITOHCKY
uHpopMalnu.

IIpumepHBbIii NepeyeHb BONIPOCOB J1a00paTOPHOii padoThl

Paooma 4.1. ®epmenmur UCCJIETOBAHUE CBOMCTB CAXAPA3BI.
1 Knaccudukanus hepMeHTOB.
2 Ctpoenue pepMmeHTa.
3 Kak M0HO 00HapyKUTh IpUCYTCTBHE (DepMEHTA B HCCIIEyeMOM MaTepuae?
4 TlepeurcauTe OCHOBHBIE (DAKTOPBI, BIMSIOIINE HA CKOPOCTh (PePMEHTATUBHON pPeaKLny.
5 YeMm oOycinoBieHa cnenupuyHoCTh (epMEHTOB?
6. Ha oxHo#t u3 cranuit GMOCHHTE3a TIIIOKO3bl OCYIIECTBIISIETCS] IpeBpallieHle sI0J0YHOM KUCIOTHI B
IIaBEJIEBOYKCYCHYIO ¢ ydactueMm kodepmenta HAJ[+. K kakoMy Tumy OTHOCHUTCS 3Ta peakiusi U
KaKylo poJib B Hel BeInosiHsAeT kodepment HA JI+?
7. B) Iloctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH (EpMEHTAaTUBHOM peakuuu OT TEeMIIepaTyphl.
JlaHHBIE O CKOpPOCTH (PEpMEHTATHMBHOM peaklU¥ NpU Pa3IMYHbIX 3HAYCHHUSIX TeMIepaTypbl
MIpe/iCTaBJIeHbl B TaOIHIIE.

3aBHCUMOCTB CKOPOCTH (pepMEHTATUBHOM peakiiuy, Katanusupyemoit ¢pocdarazoii, ot pH cpeabt

Temmnepatypa, °C CKOpPOCTb PeaKIuu, MMOJIB/ (M *MUH)
10 5
20 11
37 25
50 95
60 91
70 7,0




\ 80 \ 2,6 \

Ikaja olleHUBAHUS BBINOJHEHUS HHIUKATOPOB:
WuaukaTtop cuuTaercs BBINOJHEHHBIM, €CiaM JHOO0 BO BpeMs TeKylled, JUO0 NPOMEKYyTOUHOU
aTTecTalliy CTYJCHT HaOpal Kak MUHUMYM MOPOTOBOE KOJUYECTBO OAIJIOB 32 T€ BHUIBI AaKTUBHOCTH,
KOTOpBIE OTBEYAIOT 3a JaHHBIA UHAUKATOP.

IIpome:kyTounas

Texkymas arrecrauus
ym 1 arrectauus (3IK3aMeH)

Ne | Hupukarop

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

IIkana u KpUTEPUM BHICTABJCHUS OLICHOK 32 JUCHHUIJIMHY:

[Ilkala W KpUTEpUU BBICTABIEHUS OLEHOK «OTIHYHO», «XOPOLIO», «YIAOBJIETBOPUTEIBHO» H
«HEYJOBJIETBOPUTEIBHO» OINHCAHBl B JIOKAIBHOW HOPMATUBHOM JOKyMEHTauuu TBepcKoro
rocygapctBeHHoro ynupepcutera (Ilomokenne o peHTHHroBoM cucreMe OOYy4YeHHsS CTYIEHTOB
TBI'Y).IlonoxuTenbHas oneHKa MOKET OBITh BBICTAaBIIEHA TOJIBKO B TOM CIIy4yae, €CJId BHITIOJHEHBI BCE
WHJIUKATOPBI.

[Tpunoxenue 3
Y4yeOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecliedyeHHue TUCHUILIMHBI

6.1. Pexomenayemasi qureparypa

OcHoBHas TUTEpaTypa:

1. buoxummus yueonuk / pen. E. C. CeBepun. — 5-e uza., ucnp. u non. — Mocksa : IDOTAP-
Menua, 2020. 768 c¢. — ISBN 978-5-9704-5461-9. .- Tekcr : nsnekrponssii // DbC
«KoHcynbranT CTYICHTa» : [caiiT]. —
URL:https://www.studentlibrary.ru/book/ISBN9785970454619.html—  Pexxum  goctymna: o
ITOIIHCKE.

2. Harmsagnas omoxumus / S. Konsman, K.-I'. Pém ; nep. ¢ anrn. T. I1. MoconoBoit. — 7-e n3a. — M.
JlaGopatopust 3nanmii, 2021. — 509 c. :. — DnekrpoHHsli pecypc. — Pexum nocryma:
https://kingmed.info/media/book/5/4735.pdf
JlononHuTenbHAs IUTEpaTypa:

3. OcnoBbl Ouoxumuu Jlennnmkepa : B 3 1. T. 1 : OcHOBBI OMOXHUMHH, CTpOeHHE W Katamus / /.
Henbcon, M. Kokc ; nep. ¢ anri. — 5-e u3n., nepepad. u gon. — M. : JlaGopaTtopus 3Hanuii, 2022.
— 703 c. :. — DnekTpoHHkI pecypc. — Pexum noctyna: https://glavkniga.su/filecont/49864.pdf

4. Epmos, 10. A. buoxumus yenoseka : yueOHuk 1st By30B / FO. A. EpmioB. — 2-e u3sn., nepepad. u
non. — MockBa : MzpmarensctBo IOpaiit, 2023. — 466 c.— (Bpicimiee o0pa3oBaHue). —
ISBN 978-5-534-07769-8. — Texkct : anexTpoHHbId // OO6pa3oBarenbHas miargopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/512232— Pexum J0CTyMA: TIO MOJITUCKE.

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

OOHOBIIEHHBIH pa3nen OnucaHue BHECEHHBIX U3MEHEHUH PexkBU3UTHI JOKyMEHTA,
paboudeit mporpaMmsI YTBEpPAMBIIETO N3MEHEHHUS
JICTIMTUINHBI
1. Pasngen I Aanoranms. M3MeHbI yackl JIEKIAN 1 IIporokon Nell ot 28.04.21r.
MIPAKTUIECKHUX 3aHATHH COTIACHO 3aceqaHus Y9IeHOTO COBETa
yuebHOMy maHy Ha 2021-2022 y4. | XUMHKO-TEXHOJIOTHYECKOTO
roj ¢dakynpTeTa
2. Paznmen V. Yue6Ho- JloTIONTHEeH CIIMCOK OCHOBHOM 1 IIporokomn Nell ot 28.04.21r.
METOAUYECKOE U JIOTIOJTHUTENBHON TUTEPaTyphl 3aceaHusl Y4EHOro COBETa
nHpopMaMoHHOE XMMHKO-TEXHOJIOTHYECKOTO
obecrieueHne (baxynpreTa
JICHUIIIMHBI
3. Pazpen IV PazpaboTanb! (OHIBI OLIEHOYHBIX IIporoxon Nel ot
OLeHOYHbIe MaTepHUaIbl CPEJICTB MO KaXKIOW KOMIETEHIIUH 31.08.22r. 3acenaHusi y4eHOTrO
JUI IPOBEEHHsI TeKyIei COBETa XUMHKO-
1 TIPOMEXXYTOYHOH TEXHOJIOTHYECKOTO (haKyIbTeTa
aTTeCTaluu
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