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1. IEJIM Y1 3AJIAYM TUCHMUTIINHBI

e ocBOCHUSA TMCHUIINHBI (MOYJIs):

I_[CJIB AUCHUIUIMHBL JaThb CTYACHTY HCJIOCTHOC MPCACTABICHUEC O COBPEMCHHOM COCTOSIHHUU U

MEePCIIEKTHBAX Pa3BUTHUSI OMOXHUMHH U OMOTEXHOJIOTHH

3amaun:

- 03HAKOMJICHHE CTYJICHTOB C KJIaCCaMH OMOJIOTMYECKU aKTUBHBIX OPraHUYEeCKHIX
COCMHEHUH, BOITPOCAMHU METa00JIM3Ma KUBBIX [ ] OPraHU3MOB, MOJICKYJISIPHBIX aCIIEKTOB
(hU3MOJIOTHH YeJIOBEKa U HACJIEACTBEHHOCTH;

- Hay4UTh CTYJCHTOB I0JIb30BAThCA JUIsl KOHKPETHBIX IIeJiel TeMH 3HAHUSMU, KOTOPbIE OHU
MPUOOPETAIOT B XO/I€ U3yUeHUS (PyHIaMEHTANBHBIX HAYK, IPYruX o0menpodeccuoHaIbHbIX U

CIICHUAJIBHBIX NTUCHUIIIINH,

- IOBBICUTBH YPOBCHb HpO(bGCCI/IOHaJIBHOf/'I KOMIICTCHTHOCTU CTYACHTOB IOCPECACTBOM

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

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
ukn (pazgen) OIl:  B1.0O
TpeGoBanus k npeABapuTeIbHOI MOATOTOBKE 00y4al01Ierocs:

Oprannueckasi XUMHs

KoopauHaimoHHast XuMust

XpomarorpaguuecKuii MeTO]l aHaIu3a U YKCIICPTHAS XUMUS

duznyecKrue METO bl UCCIICTOBAHMSI

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

(MoayJisi) He00X0AMMO KaK MpealecTByIOLIee:

buonorus ¢ ocHOBaMU SKOJIOTHHU
BricOKOMOIIEKYIISIpHBIE COEAMHEHUS

Konnonnnas xumus

Hayuno-uccnenoBatenbckas paborta
CoBpeMeHHast XUMHS B XUMUYecKasi 6€30MacHOCTh

BBICOKOMONIEKYIISIPHBIE COEIMHEHUS
3. OBPBEM JJUCHHUIIVINHBI

O061asi TPYA10€MKOCTh 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 INTAHUPYEMbBIMHU PE3YJIIbTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

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

0€30I1aCHOCTH

VYpoBeHb | - HOPMBI TEXHUKH O€30MIaCHOCTH PabOThI B XMMUYECKOH J1abopaTopuH;
- YCTpOicTBO MprOOPOB U 00OPYI0BAHUS, UCIIOIB3YEMBIX B AKCIIEPUMEHTE;
- COBPEMEHHbIE TEXHUYECKHE CPE/ICTBA, TEXHOJIOTUU U MaTepuabl,
MMOHUMATh FKOJIOTHYECKHE TOCIEACTBUS UX MPUMEHEHUSI.

YpoBeHb | - IPUMEHATH MTOTYyYEHHBIE 3HAHUS HA NTPAKTHKE;



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

MOBEJICHUE XUMHUYECKUX CUCTEM.
YpoBeHb | - HECOOXOAMMBIMU METOJAMH UCCIICIOBAHUS,

- HABBIKAMU XUMHUYECKOI0 IKCIIEPUMEHTA;
- OCHOBHBIMH MOHATHAMHU (QyHIAMEHTAIBHOW U MPUKIATHON XUMUH;

- TCOPECTUUCCKMMHU OCHOBaAMH OHOJIOTMH U KOJIOTHH.

OIIK-6.1: IIpencrasisieT pe3ynbTaThl padOTHI B BUAE OTYETA IO CTAaHAAPTHOU opme Ha
PYCCKOM $I3bIKE

VYpoBeHb | - OCHOBHBIE TPYIIIBI 3arPSA3HUTENCH, TyTH UX MUTPALIUH, TpaHCHOpMAIH U
HAaKOIUICHUs B DKOCUCTEMAX;
- BUJIbl 1 OCOOEHHOCTY IMMCbMEHHBIX TEKCTOB U YCTHBIX BBICTYIIJICHUI;
- 0COOEHHOCTH IPUMEHEHUS HAYyYHOTO CTHJISA U3JI0KEHUsI MaTepHraia

ypOBeHB 1 - COCTABJIATH NNCbMEHHBIC TCKCThI HA HAYYHBIC TCMBbI,

- MOJITOTOBUTDH CTECHIOBBIN WJIM YCTHBIA JTOKJIa] Ha KOH(PEPECHITHIO.

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

- OCHOBHBIMH MOHATUAMHU (QyHIAMEHTAIbHON U MPUKIAHON XUMUM;
- MOMCKOM HH(OpMaIUH B III00ATBHOI CETH HHTEPHET.

OIIK-6.2: IIpencrasnsier HH(OOPMALIMIO XUMUYECKOTO COJIEPKaHUs C YI4ETOM TpeOOBaHHMIA
oubnmorpaduyeckoi KyabTypbl

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

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 00CYKIECHUU MTOTYYCHHBIX
pe3yabTaTOB, B TOM YHUCJIE C MPUBJICYEHUEM HH(POPMAIIMOHHBIX 0a3 TAHHBIX.

YpoBeHb | - mouckoMm MHPOpPMAIUH B II100aJIbHON CETH UHTEPHET;
- HaBbIKaMHU HallMCaHMsI TEKCTa M0 HayYHbIM U UHBIM TEMaM;
- HaBBIKaMU MOJIFOTOBKU U yYacTHs B OOCYXAEHUH PE3yJIbTaTOB HAYYHbIX

HCCIIEJOBaHUI.

5. BUJAbI KOHTPOJIA

Bunsl koHTpOJI B ceMecTpax:

OK3aMCHBI

| 7

6. SI3BIK ITPEIIOJIABAHUA

SI3BIK mpenogaBaHus: pyCCKU.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLYJIST)

Kon HanmeHnoBanue pa3iesios u Bun Cemectp | HacoB | Hcrou- | IIpumeuan-
3aHAT. TeM 3anaTtus | / Kypce HUKHU ue
Paznen 1. Beenenue
1.1  [OcoGeHHOCTH KUBBIX CHCTEM. Jlex 7 2
bromemOpaHbl 1 GOIHEPTeTHKA.
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




1 | Amckyccnonnslie TexHomoruu (Gopym, CUMIO3UYM, 1€0aThl, aKBApHyMHAas JUCKYCCHS,
2% RN AY

2 | Wudopmanmonsslie (IUppoBbIE) TEXHOIOTUU

3 | AkTHUBHOE CilylIaHue

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OneHoYHbIE MaTEPHUAJIbI 1JIs1 IPOBEIeHUS TeKYIlel aTTecTAlMU
HpeﬂCTaBHeHBI B HpI/IJIO)KCHI/II/I 1
8.2. OneHoOYHbIE MATEPHAJIbI JJISl IPOBEIeHUS IPOMEKYTOYHOM aTTeCTALMHU
HpeﬂCTaBHeHBI B HpI/IJIO)KCHI/II/I 1
8.3. TpeGoBaHus K PETUHI-KOHTPOJIIO

npejcTaBieHsl B npuioxenuu 1. Illkana u xputepuun BbICTaBIEHUS OLIEHOK OIKCAHBI B
JIOKaJIbHOM HOPMAaTHUBHOW JOKYMEHTAaUMU TBEPCKOro rocyJapCTBEHHOTO YHUBEPCUTETA
(ITonoxenue o peUTUHTOBOM cucTeMe oOyueHus cTyaeHToB TBIY).

9. YYEBHO-METOJUYECKOE U UH®OPMAILIMUOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Adobe Acrobat Reader

Google Chrome

OpenOffice

Origin 8.1 Sr2

HyperChem

o || D]l WIN] —

3.2 CoBpeMeHHbIe TPO(ecCHOHAIBHBIC 0a3bI JaHHBIX H HH(OPMALIMOHHBIE CIIPABOYHbIC
CHCTEeMBI

—

CIIC "TAPAHT"

CIIC "KoncynbrantlLiroc"

9BbC «ZNANIUM.COM»

OBC «YHuBepcurerckas OMOIMOTEKA OHIANHY

SBC IPRbooks

9BC «Jlaaby»

9bC BOOK.1u

ObC TBI'Y

O| oo | O] | | W DN

Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sxypHasb)

—_
(e)

XKypnanst American Chemical Society (ACS)

—
—

Pecypcel n3narenscra Springer Nature

—
[\

ApXUBBI KYypHaJIOB U3areiabcTBa Nature




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 mpucteHHble XuMudeckue CTolt 1adopaTopHsIii ¢ pakoBuHON CTOJ pabouuii ¢
yBell. croil. Becbl mabopaTtopHsle ¢ rupeit kanndpoBouHoi CymmIbHbIH mKad

5-311 [Tpoektop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KJI1aB., MbIIIb) 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 MPOTPAMMON JUCIUATLTHHBI « X UMUYECKUE OCHOBBI
OHMOJIOTMYECKHX MPOIIECCOBY U MPEAHA3HAUCHBI JIsl POBEICHUs 1a00paTOPHBIX 3aHATUN U JIJIS
CaMOCTOSITENIbHOM MOATOTOBKH CTY/IEHTOB.

JlaGopaTopHbI# TPAKTUKYM IO JAUCIUIUTHHE «XUMHUYECKIE OCHOBBI OMOJIOTUUECKHUX
MIPOIIECCOBY MO3BOJISIET CTYACHTY MPUATH K MPABHMIBHOMY TOHUMAHHUIO B3aUMOCBS3U MEXKITY
Teopuel U MPaKTUKON IKCIIEPUMEHTA, 3aKPEMUTh TEOPETUUECKIE 3HAHUS U IPUBUTD
orpezieNieHHbIC HABBIKU B HAYYHOU pabOTe ¢ UCIOIb30BAHUEM COBPEMEHHOTO 000PYAOBaHUS.
Pabora B mabopaTopuu TaKKe MOBBIMIACT HHTEPEC U YTIYOISICT MIOHUMAaHKE JICKITMOHHOTO
MaTepuaa.

K BrinonHeHuto nabopaTopHOit pabOThI CTYACHT JIOMYCKAETCS JIHUIIb MOCIE TPOBEPKHU
IpernojaBaTesieM CTETIEHH ero TOTOBHOCTH K padote. K cienyromeii paboTe nomyckaiores
CTYIEHTBHI, IOJTHOCTHI0 O(OPMUBIIHE MPEABIAYIIYIO0 pabOTy U HOATOTOBUBIIHECS K BBIITOJIHEHUIO
HAaCTOSLIEH.

MeTtonnyeckue peKOMEeHAAlNN [0 OpraHU3allii CaMOCTOSITEIbHON 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 MpaBUIIbHAsI OpraHKU3alUsl, KOTOpas BKIIOYaeT B ceOs
IUTaHUPOBAHUE, 33/1aBa€MO€ TEMAaTHUYECKUMH IIJIaHAMU U MTOCIIE0BATEIbHOCTHIO U3YUEHHUS
JUCIUILINH.

CamocrosTenbHas padoTa 1Mo JUCHUIIIMHE «XUMHUYECKHE OCHOBBI OMOJIOTMUECKUX
MIPOILIECCOBY MPOBOAUTCS C LIENbIO YIITYOJEHHs U 3aKPEIICHHUs OTYYEHHBIX B X0J1€ JIEKIIMOHHBIX
3aHSTUN 3HAHUN U IPUOOPETEHNE HAaBbIKOB MOJIb30BaHUSI PEKOMEHJIO0BAHHOM TUTEPAaTypoH ,
HAaBbIKOB HAYYHOI'O UCCIIEJOBAHMUS.

CamocrosTenbHas paboTa HAUMHAETCS ¢ PadOTHI HaJl JIEKIIMOHHBIM MaTepuanoM. OHa
BKJIFOYAeT KOHCIIEKTUPOBaHME JIEKIIMI U MTOCIEeNYIOIyI0 paboTy Hag HUMU. [Ipn
KOHCIIEKTUPOBAHUU JIEKIIUN PEKOMEHAYETCSI Ha KaXKJOW CTpaHULIEe OCTABIISATh MO s
MOCIIEAYIOLIUX 3aliCel B JOMOJIHEHNE K KOHCIIEKTY.

[Ipu paGoTe Ha TEKCTOM JIEKIIMH CTYACHTY CIeAyeT 00paTuTh 0C000€ BHUMAaHHUE HA
poOJIEMHBIE BOIPOCHI, TOCTABJICHHBIE IPENOoIaBaTeNIeM IIPH YTEHUH JIEKIIUH, a TaK XKe Ha ero
3aJlaHuE U PEKOMEHALINN.

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

CamocrosTenbHOE U3yYE€HUE TUCIUILINHBI 11€71eC000pa3HO HAYMHATh, 03HAKOMHUBIINCH C
IPOrpaMMOil TUCIMITIIMHBI U TPeOOBAaHUAMHM K MUHUMYMY COJIepKaHHUs1, 3HAHUAM U YMEHUSAM IO
JTAaHHOM JUCLHUIUIMHE. YCHUB OOIIYIO CTPYKTYPY Kypca, TO3HAKOMHUBIINCH C 3a4€THBIMU




BOIPOCAMH, MOKHO MEPEXOUTh K €r0 MO3TATHOMY U3YYEHUIO, IPUBJIEKAs AJIs 3TOr0 MaTepUallbl
JICKIIMI U PEKOMEHIOBAHHYIO YUEOHYIO JIUTepaTypy.

N3yuas tuciuminHy, HeoOX0JUMO TOOUTHCS MOJTHOTO YCBOCHUS €€ TEOPETHUECKUX OCHOB,
HAy4YMThCS IPUMEHSTh TEOPETUYECKHE 3HAHUSI [Vl PELIeHUs pakTuueckux 3anad. Conepxanue
HE3HAKOMbIX TEPMUHOB, BCTPETUBIIMXCS B MPOLIECCE OCBOEHHSI yUeOHOIr0 MaTrepuana, MOXHO
BBISICHUTD IIPU TIOMOIIIM CIIPABOYHOMN JIUTEpaTYphl. boiiee cil0KHbIE BOIIPOCH! YTOUHSAIOTCS Ha
KOHCYJbTAIMSIX C IperoaaBaTeneM Kadeapbl.

CrnenyeT 4eTKO 3HaTh OINPENEICHMS], IPUHLIUIbI, TOMOIHATh KaXIblil TEOPETUUECKUI
BOIPOC COOTBETCTBYIOLMMH NIPUMEPAMU U rpaduKaMu.

OK3aMeH N0 JUCLUIUINHE BKIIIOYAET:

*YCTHBIN OTBET Ha 2 3K3aMEHAIIMOHHBIX BOIPOCA;

*pelleHue 3a1a4u

*pe3yJbTaThl pEHTUHI-KOHTPOJIS.

I[Tpu oLileHKE YCTHOTrO OTBETA Ha 3K3aMEHALMOHHBINA BONIPOC IPUHUMAETCS] BO BHUMAHUE:!

1) monHOTA, TIIyOMHA OCBEIICHHUS BOIIPOCA, JIOTHKA U apTYMEHTHUPOBAHHOCTh

U3JI0KECHUSI MaTepHaa;

2)yMEHHE CBA3BIBATH TEOPUIO C INPAKTUKOH, NMPUMEHSTH IOJIyYE€HHbIE

3HaHU JUIs aHAJIM3a Oyaylel 1esTebHOCTH;

3)yMeHHe WTIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHUS IPUMEPAMHU;

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 JUCUUIUIMHE «XUMHUYECKHE OCHOBBI OMOJIIOTHYECKUX
MIPOIIECCOBY TMPOBOAMTCS C LENBIO YIITYOJIEHHS U 3aKPETUICHHS TOTYYSHHBIX B X0J1€ JIEKIIMOHHBIX
3aHATUI 3HAHUH 1 TPUOOPETEHNE HAaBBIKOB MOJb30BAHMS PEKOMEHIOBAaHHOM JTUTEPATypoOHd ,
HaBBIKOB HAYYHOT'0 UCCIJIEIOBAHUS, BOBMOKHOCTh apI'yMEHTHPOBATh CBOE 3aKJIIOUEHHE; BEIPAOOTKH
y CTYJI€HTOB HaBBIKOB U YMEHUH NPaBUILHO O(POPMIIATH IPOBEACHHOE UCCIIEI0BaHHE.
COBEPIIECHCTBOBAHKE MPOPECCHOHATHLHON MOATOTOBKH OYIYIINX CHEIIHAINCTOB.

OTBeThI Ha 3a7jaHKs K JIAOOPAaTOPHBIM pabOTaM JOJIKHBI ObITH OCHOBaHbI HA AHATIN3E
Pa3IUYHBIX HCTOYHUKOB HAYYHOTO (pa3IMyHble MOHOTpaduu, CTaThH, JUCCEPTALUH U
aBTOpedepartsl quccepTanuii) 1 yueOHOro Tu1aHa (HanmpuMep, y4eOHUKY W y4eOHbIe TOCOOMs)
KaK OT€YECTBEHHBIX, TaK U 3apyOeKHbIX aBTOPOB. [laHHas nureparypa a11ubo Oepercs B
oubnuoteke, 1160 U3 MIHTEpHET-pecypcoB, MO0 U3 IPYrux UCTOUYHUKOB. Heobxoaumebie
MaTepHaIIbl CTYACHTHI JOJDKHBI HATH CAaMU U TEM CaMbIM ITPOAEMOHCTPHPOBATH CBOU HAYYHO-
MCCIIEI0BAaTEILCKUE HABBIKH 110 MOUCKY UH(POPMALIUH.



[Ipunoxenue

OobOpa3zoBaTe/ibHbIE TEXHOJOTHH

VYuyebHas mporpamma —
HaVMEHOBAHUE Pa3/IeoB U TEM
(6 cmpozom coomeemcmeuu ¢

Bun 3anatusa

O0pazoBareNbHbIE TEXHOJIOTHH

pazoenom Il PI1]])
1. Beenenue. R TpaguImoHHbIC ((PpOHTAIbHAS
JEKLMs, pelieHne YIpaXXHeHUI ),
52?;;2:;;;[% 1 MH(POPMaLIMOHHbIE §
(moka3 nmpe3eHTalmii)
2.bruoMoIIeKyIIbI TpaguImoHHbIC ((HpOHTAIbHAS
JEKUUs, PELICHUE YIPaXHEHUI),
flefiuA UH(POPMAIMOHHbIE
nagopaTopHaﬂ (ToKa3 Mpe3eHTAaIIH )
giM(;ITje]ZKOﬁ TEXHOJIOTUS HccneL[OBaTem,UCKoﬁ
nabopaTopH JESITeTbHOCTH (XUMUYECKUN
AKCIICPUMEHT)
PEIICHHE 3a/1a% H TEXHOJIOTUSI MOAYJIBHOTO U
yIpa>kHEeHUH Y
OJI0YHO-MOAYIBHOTO 00YUYEeHHUS
3J10pOBbecOeperaroe TeXHO-
JIOTHH
3. buokaranus TpaauIoHHbIe ((hpOoHTATEHAS
JEKLMs, peleHne YIpaXXHeHU ),
fIeRIA MH(pOpPMaLMOHHbIE
nagopaTopHaa (Toka3 mpe3eHTaInii)
EiM(;/ITje]?:Koﬁ TEXHOJIOT S I/IccneILOBaTeJH)vCKOﬁ
naboparopii JESTEeIbHOCTH (XUMUYECKUI
HKCIIEPUMEHT)
peleHue 3ajad u
———— TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOTO 00y4eHUs
3J10pOBbecOeperaroIe TeXHo-
JIOTHH
4. Metabonusm TpaaulOHHbIE ((PpOHTaNIbHAS
JEKUUs, peUICHUE YIPaXKHEHHI),
frekiA MH(pOpPMaLMOHHbIE
nagop aropHad (moxa3 mpe3eHTalHii)
EiM?;rjelzKOﬁ TEXHOJIOTUS Hccnez[OBaTenbucxoﬁ
nabopaTopHi JEeSITETLHOCTH (XUMUYECKUAN
HKCIIEPUMEHT)
pelieHue 3aj1a4d u
— TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYIBHOTO 00Y4YEeHHUS
3I0pOBBhECOEpEraronue TeXHO-
JIOTHH
S.buononumepsl u TpaauLMOHHbIE (PpOHTANBbHAS
HaCJICICTBCHHOCTh JICKITUA JEKUUs, PELIEHUE YIPAXHEHUI),
peleHue 3ajad u UH(pOpPMaIMOHHbIE
yIpaxxHeHHUH (moka3 mpe3eHTanui)

TEXHOJIOTHA MOAYJIBHOI'O 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(POPMAIMOHHEIC
YIpaXXHECHHUI (moka3 mpe3eHTanuil)

® TEXHOJIOTUS MOAYJIBHOTO U
0J104HO-MOJYJIBHOTO 00Yy4EHHUsI

TpedoBanus K peiiTHHI-KOHTPOJIIO

Moaynu | Tembl | Buasl pador | BaJjuibl
7 cemecTp
I MoayJb OIIK-2.1; OIIK-6.1; OIIK-6.2 KOHTpOHbHa;I pa60Ta Nol 20
BBeJ/ICHHE, OMOMOJIEKYIIbI, OMOKaTAIIH3.
[Tocemaemocth, paboTa Ha
3aHATUU, BBIIIOJIHEHUE U 3a1UTa 10
71a00paTOPHBIX paboT
Hroro: 30
OIIK-2.1; OIIK-6.1; OIIK-6.2 Konrponbnas pabora Ne2 20
Tewmsr: METa00II3M, OromoMMephI "
II monysin HAClIeICTBEHHOCTb, ~ MOJIEKYJIApHBIE  acmekTol | [MocemaemMocTh, pabora Ha
(u3MOIIOTHH YeIoBEeKa. 3aHSTHH, BBIIIOJTHEHNE U 3aIINTa 10
712a00paTOPHBIX paboT
Hroro: 30
IK3aMeH 40
Bcero: 100

[Tpunoxenue 2
OueHouHble MaTepHAJIbI JAJI51 IPOBEACHUS TEKYIIel aTTecTalun

Texyumii KOHTPOJIb yCIIEBAeMOCTH
1 moayanb
KonTtpouabnas pa6ora Nel. Tembl: BBeJieHHE, OMOMOJIEKYJIbI, OMOKATAIN3.

Hpumep
3aganue Nel (7 6amioB)

Kakoe kommdecTBO LBETHOH KamycThl HEOOXOIMMO YIMOTPEOUTbh B MHUILY, YTOOBI YJOBJIETBOPUTH
CYTOUYHYIO MOTPeOHOCTh B3pOCIIOro uenoBeka B BuTamuHe K, ecinu B Helt copepkutcs B cpenHeM 40
MI/T TaHHOT'O BUTaMUHa?
3aganue No2 (2 6amna)
Kakue yrineBospl nuiy 4eaoBeKa sBISIOTCS UICTOYHUKAMU TJIFOKO3bI PU IIepeBapuBaHuN?
a) caxapo3a 0)7makTo3a B)Kpaxmall TI)IeIITI0I03a
3apnanue Ne3 (2 Gama)
HazoBure ammHOKucaOTE, uMeromue npu pH=7,0 NONOIHUTENBHBIM OTPULATENBHBIM 3apsi.
Hanummre ux ¢popmynsl B HOHU3UPOBaHHOU hopMme.
3aganue Ne4 (2 6amna)
Bribepute nudpbl, COOTBETCTBYIONIME CYTOUYHON HOPME YIJIEBOJOB B MUTAaHUM YEJIOBEKAa (TpaMM):
a)50 6)100 B)200 1)400
3aganue NeS (7 6amioB)
N3o6paszute yuactok PHK, coneprkammuii THMUH U yparui.

2 moayJsb
Kourposabnass paGora Ne 2. Temb:: MerabonusM, OHOMOIMMEpPHI W  HACIEICTBEHHOCTD,
MOJIEKYJISIPHBIE aCTIeKThl (PU3UOJIOTHH YeJIOBEeKa.

Ilpumep
3apnanue Nel (7 6ammoB) Kak Biausier sHepreTudeckuii moteHnuan kietku (ATD/AJID) Ha cKOpOCTh
peaxuumii ukina Kpedca? OtBet ob6ocHy#Te.
3aganue Ne2 (2 Oamna) ['mrokoHeoreHes : A)nporekaer B Mpliax b) AktuBupyercs GppykTo3o —
2,6 — oucocharom B) AxktuBupyercs aimii-KoA I') [loxnepxupaer HOpMaIbHBIN YPOBEHbD INIFOKO3bI
B KpOBH B nepuoj numieBapenust J|) Perynupyercs amnocrepuuecku 2,3-6ucocdornuiepatrom



3aganue Ne3 (2 6anma) Huxn ATP-A/IP BrirogaeT A) MCIONB30BaHWE SHEPTUU XUMUYECKOU CBSI3U
b) Cunte3 ATP 3a cuer sHEprUM OKUCIICHUS MMHUIIEBBIX BEIICCTB

B) Ucnonb3oBanne ATP ans pasnuusbix BUI0B paboTsl U pereHepanuio ATP 3a cuer
Karabonusma

ATP nst paGoThr

peakuuii

I') Cy0GcrpatHoe  dochopupoBanue

Makpo3pruueckux cszeil ATP ¢ Bbaenenuem remia
3ananue Ne4(2 6amura) HazoBute Buj TpaHcropTa

3aganne NeS (7 OamnoB)Ckonbko Mosnekyn AT® obpasyercs npu OKuCIeHUH 1
MOJIEKYJIbI 3pYKOBOM KHCIOTHI 10 CO2 1 HoO?

el
janal
Aem- =
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5.2. OIIeHO‘lHI)Ie MaTepHaJbl 1JI IIPOBECACHUA l'lpOMe)KyTO‘lH()ﬁ arrecranmmuu

IInannpyemblii
o0pa3oBaTeIbHBII THIoBbIe KOHTPOILHbIE LA U CHOCO62 Kpurepuu oneHnBanus u
pe3yJbTaT (KoMIeTeHlus, TPOBEACHHIA IPOMERYTOHHOM ATTECTALMM HIKAJIA ONeHUuBaHust 3
(2—3 npumepa 3a0anuii)
HHIMKATOP)
1. YpoBeHb Ii110K03bI B KPOBH nocJie 40- 1.IIpaBunsHO BBIOpaH
4aCOBOI0 rOJI0AaHMSA MOAACPKIUBACTCS 32 CUET : BapuaHT oTBeTa — 1 Oamn
A) I'muxonusa 2.IMeeTcst TONHOE BEpHOE
b) I'mukorenonusa pelueHue, BKJIIOYAIOILEE
B) I'mukorenonusa 5 I'mokoHeoreHesa | mpaBWIbHBIH OTBET — 3
INIIenro3odocdarHoro myTn Oana; Hdano  BepHOE
OIK-2.1 2. Yyacrok uenu JHK, koaupyromuii nepBUUHYIO | pEIIEHUE, HO  JOIMYLIECHbI
CTPYKTYpy  THoJHIenTuaa, coctour u3 30 | HecyIIecTBEHHbIC
HykieoTnnoB. OmnpenennuTe 4uciIo aMHHOKHCIOT B | (PaKTHYECKHE  OIIMOKH, HE
MOJNUIENnTHAe, Ynucio HykmneotunoB Ha u-PHK wu | uckaxaromue ob1ero
KOJIMYECTBO  HEOOXOAWMBIX  AJsI  TEepeHoca | cMblcnma— 2 Oamna; .
amuHokucioT TPHK. Hmeetrcs BepHOe peuieHue
TOJIBKO  4acTW 3ajaHus— 1
Oa.
1. MakcumanbHoe  KosmdecTBO  dHeprum | l.IIpaBunbHO BBIOpaH
o0pa3syercs B Xoj1e: BapuaHT oTBeTa — 1 Oasmt
A) aHa’poOHOrO pacmaa rIroKO3bI 2.MIMeeTcs TONHOE BepHOE
b) a3pobHOro rimkonnza peuieHue, BKJIIOYAOLLIEE
B) nenro3zodocdarHoro myti oKUCICHUSL MpaBWIBHBI OTBET — 3
I') rimokoHeorexesa Ganna; Hano  BepHOE
OIK-6.1 2. Ecimm c¢ numed venoBek mnoayuyun 1-1,5 1| pemieHue, HO  JOMYILIEHBI
XOJIECTEPHHA, TO €r0 CHHTE3 B OPraHU3Me CHIKAETCS | HECYIIeCTBEHHbIC
32 CYET CHIDKCHUS aKTHBHOCTM M YMEHBIICHMS | (aKTHYECKHE  OIIMOKH, He
Konm4yecTBa (PEpPMEHTOB, MPHUHUMAIOIINX y4JacTHE B| MCKa)KaIOIIne ob1ero
cuHTe3e  xonecrepuHa. OOBSICHUTE TPHUYUHBL | CMbIcIa— 2 Oala; .
MIPUBOJAIINE K CHIKCHHIO CHHTE3a XOJIECTEPHHA. HmeeTcs BepHOE pelIeHHE
TOJNBKO  YacTW 3ajaHms— 1
Oam.
1. B wmonekyaax ¢ochonporennos ocrarku | 1.IIpaBmisHO BBIOpaH
¢ochaToB npucoeMHAITCS Yepes: BapHaHT OTBeTa — 1 Gamn
A) cepycoeprkalie aMHUHOKHCIIOTHI 2.Mmeercs monHOE BEpHOE
b)okcnaMHUHOKHCIOTHI pelieHue, BKJIIOYAlOIIEe
B) uMHHOKHCTIOTHI npaBWIbHBIA OTBET — 3
I') MOHOAMHHOTMKapOOHOBBIE KHUCIIOTHI Ganna; Hano  BepHOe
OIK-6.2 J1) AnaMrPHOMOHOKapOOHOBBIE KHCIIOTHI pemieHne, HO  JOMYIICHBI
2.  Hammmmre  peakuuio  THAPOJUTHYECKOTO | HECYIIECTBEHHBIC
pacuieruieHust MaibTo3bl. Ilog JelicTBuemM Kakoro| (akTHdecKkhe  OIIMOKH, He
(hepmeHTa OHA TPOUCXOTUT? HCKaXKarolue obmrero
CMbICla— 2  0Oamia; .

HNmeercs BepHOE pelleHue
TOJIBKO  YacTH 3aJaHus— |
Oar.

N

G
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Bonipocs! 1J1s1 OATOTOBKHU K 3K3aMeHY N0 JIMCHHUILIMHE
«XuMHYeCKHe OCHOBbI OMOJIOTHYECKHUX MPOLECCOB)
Hctopus pa3BUTHS OUOXUMUH.
TpaHCIIOPTHBIE CUCTEMBI.
bromeMOpaHsbl.
AMWMHOKUCIIOTHI.
Ilenrtu e,
benku. ®@yukiuun OenkoB B opranuzme. CojepxaHue O€IKOB B OpraHax M TKaHIX

BBIACIICHUA U OYUCTKH OCJIKOB.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. APpoOHBIN ¥ aHa3POOHBIN TTTUKOJIN3.
22.

21

CrtpykTypHas opraHu3aius OeIKoB.

Knaccudukanus 6enxoB. @U3NKO-XMMUYECKHE CBOWCTBA OENKOB.
HyxnenHoBble KUCIOTBHI.

VYrneBoabl. CTpyKTypa U CBOWCTBA.

VYrneBonpl. Knaccudukarus yrieBoaos

XKupsl. buonorunueckas posb aunuoB. CBOICTBa TUIUIOB.
CtpykTypa, HOMEHKIJIATypa U KJIIaCCU(PUKAIIHS JIUTTH]IOB.
BonopacTBoprMble BUTAMUHBI

XKupopacTBoprmble BUTAMUHBI.

®epmentsl. HomeHnknarypa, kiaccudukanus 1 CTpoeHHE.
CaoiicTBa (hepMeHTOB. MexaHu3M AecTBUS (PEpMEHTOB.
Kunetnka peakiuii pepMEHTaTUBHOTO KaTaIN3a.

®daxkTophl ONpEEAIONINe aKTUBHOCTh (PEPMEHTOB.
MeTabon13M yriieBo0B.

CTpOeHI/IC, CHUHTC3 U paciaj I'IMKOrcHa.

. Mertonrsl



23. Iukn KpeOca.

24. MeTaboan3M JIMIIHIOB.

25. buocunres yrieBoa0B, TUMUIOB.

26. O6men aMmuHOKHCIIOT. [lepeBapuBanue 6enkoB. OOuMe Myt 0OMEHAa aMUHOKHUCIIOT.

27. OOMeH aMMHaKa.

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

29. X¥uMu4ecKuil cocTaB KpoBH. 3a00JI€BaHHUS KPOBH.

30. Cucrema cBepThIBaHMS KpoBH. [[poTBOCBEpTHIBaOIIAs CUCTEMA KPOBH.

31. Xumust ummynutera. CTpyKTypa aHTUTEIL.

32. UmmyHornoOynuabl. AHTUTEHBI. [Ipobnema CITN da.

33. Xumust HeHpPOIHJOKPUHHON perynaunu. HelipoHsl.

34, XuMyu4YecKuii cocTaB MoO3ra. XHUMHYECKHE OCHOBHI BO3HMKHOBEHHMS M IPOBEICHUS HEPBHBIX
HMITYJIHCOB.

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

36. CtepouiHble TOPMOHBI KOPbI HAAIIOYEYHUKOB U MOJIOBBIX XKelle3. AJIpeHaINH.

37. Xumus 3peHus.

38. XuMusl MBIMIEYHON TKaHW. XHUMHUYECKUH COCTAB MOMEPEYHO-MON0CATON MbIbl. OcoOeHHOCTH
XUMHUYECKOTO COCTaBa CEPACUYHON MBIIIIbI. DYHKITMOHAIbHAST OMOXUMUS MBIIIIII.

39. XuMus COeIMHUATEIbHOM TKaHH.

40. X¥UMHYECKUH COCTaB KOCTHOM TKaHU. DaKTOPHI BIUSAIOMINE HA METa00JIM3M KOCTHOM TKaHHU.
41. Xumus mouyeyHon TKaHH.

42. XUMAYECKUH COCTaB MOYH.

43, X¥MAYECKHI COCTaB IICUCHU.

44. Ponb nieueHu B 0OMEHe yIJIeBOJI0OB, OCIIKOB U JIUITH]IOB.

MakeT 2K3aMeHAIMOHHOIr0 OMJIeTa IO AUCHMILINHE
«XuMHYecKHe OCHOBbI OHOJIOTHYECKHUX MPOLIECCOB)

[a—

TpancnoptHbie cuctemsl (12 0anioB)
2. Hwuxn Kpebea. (12 6annoB)
3. Hanmmmute popmyny nenranentuna Ban- [Ipo- Ana -Tup-®en (16 6amioB)

Tunosble 3a1aHus I OLHEHUBAHUA Pe3VJaLTATOB chopmupoBannoct komnerenuun OIMK-2.1

Texnuka 6e3onacnocmu npu pabome 6 XuMu4eckoil 1adopamopuu

1. HeoO6xomuMo TOUYHO BBHITIOJNHATH BCE YKazaHUs TMpenogaBaTesst u Jjabopanta. Ctporo
BOCTIpelIaeTcs MPOBOAUTH paOOTHI, HE TPETYCMOTPEHHBIE IIJIAHOM.

2. He paspemaercst B mabopatopuu HaXoIUThCS B BEpXHEH onexze. B mabopaTopun HE0OX0IMMO
OBITH B XamaTe.

3. Ha pabodeM croyie MOMKHBI HAXOJIUTHCS TOJIBKO T€ MPEAMETHI, KOTOPHIE HYKHBI B JaHHOE
BpeMs 7Sl pabOTHI.

4. CryneHTaMm HE pa3peliaeTcs OCTaBISATh PEaKTHBBI HA CBOMX pabOYMX MeCTax.

5. Bce ombITBl ¢ SAOBUTBIMHM, HENPUSITHO TMAaXHYIIUMHU BEIIECTBAMU, a TaKke C
KOHIIEHTPHUPOBAHHBIMHU KUCJIOTAMH H MIEIIOYaMHU TTPOU3BOIUTE TOJIBKO B BBITSHKHOM IIKaQy.

6. OnBITHl C JIETKO BOCILIAMEHSIONIMMUCS BEHIECTBAMHU HEOOXOAMMO MPOU3BOIUTH BAAIU OT
OTHSL.

7. [Ipn pabore ¢ MeTAUTMYSCKUM HATPUEM M JPYTHUMH IIEIOYHBIMH METAJUIAMH CJICITYeT

octeperaThCsi BoJbl. OOpe3KH IIEIOYHBIX METAJUIOB COaBaTh JAOOPAaHTY M HU B KOEM CIIydyae 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 pabOTalomIero, M €ro coceieil mo paboyemy
ctony. Oco0eHHO BaXHO COOMIOATh ITO B TEX CIydasx, KOTJa HArpeBAeMOW >KUIKOCTHIO SBISIOTCS
KOHIOCHTPUPOBAHHBIC KHUCJIIOTHI WJIM PaCTBOPHBI men0qe171. PeKOMeH}IyeTCH OTHU ONBITHEI ITPOU3BOAWNTL B
BBITSDKHOM IKaQy.



0. He HakIOHSATH NUIIO0 HAJ HArpeBaeMON >KUIKOCTHIO WM CIUIABJISIEMBIMH BEUIECTBAMH BO
n30exaHue TMmonagaHus OpbI3T Ha JIUIIO.

10.  He cnmemyer BIObpIXaTh Maxydue BEIIECTBA, B TOM YHCIEC W BBIACISAIOMIMECS Ta3bl, OIU3KO
HAKJIOHSSICh K COCYNy C THMH BemecTBamu. CIIEAyeT JIETKUM JIBW)KCHUEM PYKH HAIMPAaBHUTH CTPYIO
BO3/IyXa OT OTBEPCTHS cOCyia K ce0e U OCTOPOKHO BIOXHYTh.

11.  Bpare menous paspemaercs TOJBKO INMaTeseM, MIMIIAMH Wik nuHIeToM. HeobOxomumo
TIIATETFHO YOMpaTh OCTATKH IIENO4H ¢ pabodero mecra. Te ke Mepbl HEOOXOIUMO COONIONATH TIPH
pabote ¢ hochopHBIM aHTHIPHUIOM.

12. [Ipu pa3baBieHUN KOHIICHTPUPOBAHHBIX KUCIIOT, OCOOCHHO CEPHOM, BIMBATH KHUCIOTY B BOY,
a He Hao0OoPOT.

13. PaGoty ¢ pTyThIO IPOU3BOIUTE HA CIICIUATBHBIX MOJHOCAX C BEHICOKMMH OOpPTaMH.

14. OcTaTku COEIMHEHMM pEeIKHX W IEHHBIX METaJUIOB CIMBaThb B OcoOble OaHKU (B3STH Yy
nabopaHnra).

15. B pakoBuHy BbUIMBATH TOJIbKO BOAY. OTXO/IbI CIEAYET CIUBAThH B CHEIHATbHbIE CKIISTHKH.

16. Henp3s Hudero npoOoBath Ha BKYC.

17. 3anpemaercs B 1aOOpaTOPUH MUTh M YIIOTPEOIATh MHUIILY.

Oka3zanue nepgoil nomouwyu 6 1adopamopuu

1.Ilpu nonagaHuy Ha KOy OpbI3r KUCIOTHI MIIM LIEJIOYU CIEAYyeT HEMEJIEHHO MPOMBIBATh CUIbHOMN
CTpyei BOJIIbI 000XKEHHOE MeCTO B TeueHue 5-10 munyT. 3areM o0paboTaTh MOBEPXHOCTH 2%-HBIM
pacTBOpoOM rujapokapOoHaTa HaTpus (IIpU O0XKOre KHUCIOTOW) miu 1%-HBIM PacTBOPOM YKCYCHOM
KHCJIOTHI (TIPH OXKOTe 1IET0YbI0).

2.Ecnu kucnota MM 11ea04b MOMAaAyT B Iia3a, TO MX HEMEIJIEHHO HYKHO IPOMBITh BOJIOH, mocie
4yero pa30aBJIEHHBIM PacTBOPOM MUTHEBOW COAbI (IIPH IMOMAJaHUU KHUCIOTHI) WM OOPHOM KHCIIOTON
(Ipu MonagaHuy MICIOYH ).

3.Ilpu oxxore ropssYuMHU MpeaMeTaMu (CTEKII0, METaJUIbl U T. I1.)IIOPAKEHHOE MECTO CJIEIYET CMOYUTh
1%-HBIM pacTBOpPOM I€pMaHIaHaTa Kajus.

4.I1pu oxorax hochopomM HEOOXOIUMO HAJIOKUTH Ha 000XKIKEHHOE MECTO TOBSI3KY, CMOYCHHYIO 2%-
HBIM pacTBOPOM cyJib(aTa MeIH.

5.Ilpu oTpaBieHUM XJIOpOM, OpPOMOM, CEPOBOJOPOIOM, OKHUCHIO YIJIEpojJa HEOOXOAMMO BBIBECTU
MIOCTPAJABILEro Ha BO3/AYX, a 3aTeM 00paTUThCS K Bpauy.

6.I1pu oTpaBieHHH COCIMHEHUSMHU MBIIIBIKA U PTYTH, a TAK)KE UAHUCTHIMH COJISIMH HEMEIJICHHO
00paTUTHCS K Bpayy.

JlabopaTopHblie padoThI

Paooma 1. beaxu (kauecmeennwvie peakyuu)
Xo00 pabomut

1. BUYPETOBAS PEAKIMS (Ha oOHapykeHHe MENTHIHBIX CBA3eH B OenKax)
K 1 mn 1% pactBopa Oenka (xkenatuHa WiM ssuaHoro 6enka) nodasnsor 1 ma 10% pactBopa NaOH u
1 kammo 1% pactBopa cynbdara menu. IlosBasiercs cuHe-QHUOIETOBOE MM KpPacHO-(UOJIETOBOE
OKpalllMBaHUE.
2. HUHTUPUHOBAS PEAKLUS (Ha aMuHOTPYIITY, HAXOSIIYIOCS B O-TIOJIOKEHUH )
K 1 mn 1% pactBopa Genka npubasmsitor 0,5 mn 0,5% pacTBopa HMHTHUIpPHUHA M HArpeBarT 10
kunenus. [losiBrsercst proneToBo-cuHee OKpalIiBaHue.
3. PEAKIIUA ®OJISA (Ha LUCTEUH U LUCTHUH)
K 1 M1 1% pactBopa suuHoro 6emnka 106aButh 1 mit 30% menoun u 3-4 xannu 5% pacTBopa aierara
cBUHIIA. [Ipy HHTEHCHBHOM KHITSTYEHUH KHUJIKOCTh OKPAIIMBACTCS B OYPHIN MITH YEPHBIH I[BET.
4. PEAKIIUS ATAMKEBHWYA (na tpuntodan)
K 1 mn 1% pactBopa stmaroro Oenka moOaBistoT 1 Ml JieassHON (KOHIIEHTPUPOBAHHOM) YKCYCHOM
KHMCJIOTBI U OCTOPO’KHO HAarpeBaroT 10 pacTBOpeHMs ocanka. Ilocne oxmaxaeHns K CMECH OCTOPOXKHO
N00aBiIsIOT 1 M KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI(MO KaljisiM MO CTE€HKE MPOOUPKH, YTOOBI
KHUJIKOCTH He cMmemanuch). Yepes 5-10 MMHYT Ha TpaHule pas3jena JIBYX CJIO€B HaOII0NAIoT
oOpasoBanme KpacHO-(puoneToBoro kosbia [IpoaensiBatoT peakmuio AnamkeBuda ¢ 0,1% pactBopom
Tpunrtodana.
5. Peaknus ¢ S-okcumermiipypdyposaom ( Ha Tpuntodan)
K 1 cm® pactBopa Genka npueiiTe 5 kanesb pacTBOpa caxapo3bl M OCTOPOKHO 100aBbTe 5 Kareb
KOHIIEHTPUPOBAHHOW CEpHOU KuCIOThl. Ha rpanHuie AByX CIOE€B KUJIKOCTEH MOSBIISIETCS BHUIIHEBO-
KpacHoe  okpamuBaHue. OKkpacka  MOSIBISETCS  BCIEACTBUE  peakUuu  TpunropaHa ¢



okcumeTrnhypdyponoM, oOpa3yrommMes Mpu JSHCTBUM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI Ha
caxaposy.

Od¢opmiienue padoTbl
Pe3ynbrarhl paboTel 0GOPMIISIOTCS B BUJIE TAOJIUIIBI

Peakuus Marepuain PeaktuBbl Okpacka Yem oOycrioBieHa
MCCJIEIOBAHMUSI MPOJIYKTa peakuus

—

PACTBOPHMOCTb H OCAK/IEHUE BEJIKOB
1. PacTBopuMOCTH B BO/ie, OPraHUYeCKHX PACTBOPUTEISIX
1. B mpobupky nomectute 0,2 M suaHoro 6enka u npuieite 1-3 mu Boasl. CMech nepemMenianTe
CTEKJIIHHOW manouykoil. [[nst BogHoro pactBopa ykaxkurte pH cpenbl (yHUBepcaidbHas WHIMKATOPHAs
Oymara).
2 OcaxaeHue OCIKOB IPH HArpeBaHUU
B 5 mpobupok Hanelite mo 1 cm3 pactBopa Oernka:
a) 1 mpoOupky HarpeiiTe; AHanuTH4eckuii 3 PexT: moMyTHEeHHEe pacTBOpa (OMaIeCICHIIHS)
6) Bo 2 nobGasbre 1...2 xammu 1 % pactBopa CH3COOH u npoGupky HarpenTe; AHAIATHYCCKUN
a¢dekT: MoMyTHEHHE pacTBopa, a 3aTeM BbimazeHue Oenoro ocaaka. (bemok Tepsier 3apsg u
HAXOJUTCS B U303JIEKTPUUECKOM COCTOSIHUH)
B) B 3 nmo6asbre 1...2 xamum 10 % pactBopa CH3COOH u npoOupky HarpeiTe; AHaTUTHYECKUMA
a¢dekT: ocamok He oOpazyercs. (bemok u3MeHseT 3aps1 Ha TIOJIOKUTEIBHBIN ).
r) B 4 noGasbre 1...2 xamm 10 % pactBopa CH3COOH, kammto naceimennoro pactsopa NaCl u
npobupy Harpeiite; AHamutudyeckuii 3(pQexT: moMyTHEeHHe pacTBOpa, a 3aTeM BbINAJIEHHE OeIoro
ocajnka. (benok Tepsiet 3apsa 1 HAXOIUTCS B H30JEKTPUUECKOM COCTOSIHHH).
n) B S mo6aewte 1...2 karmm 10 % pactBopa NaOH u npoOupky Harpelite. AHAIUTHICCKUH dPPEKT:
ocaqok He oopazyertcs. ([TonoxxurenbHbIN 3apsa Ha OETTKE YCUITUBACTCS).

Od¢opmiienue padoTbl
Pe3ynbratel paboThl 0QOPMIIAIOTCS B BUJIE TAOIUIIBI

No
mpo- Cpena H3meneHus BrIBOEI
OupKH
1 HeiiTpaisHas
2 Crnabokucnas
(PactBop (1 %)
CH;COOH)
3 Kucnas
(PactBOp (10 %)
CH;COOH)
4 Kucnas
(PacTBOp (10 %)
CH3COOH + + Na(Cl )
5 lenounas
(10 % pactBop NaOH)

OcaxaeHue 0eJIKOB XHMMUYECKMMH areHTaMH.

1. a) HacmauBaroT Mo creHke npoOupku 10 Kamenb a30THOM KUCIOTHI U 5 Karesab pacTBopa Oenka (He
nepememnBaTh. OCTOpOXkHO, kHcioral) AHamuThyeckuil >¢QeKT: Ha TpaHMLE ABYX KHMIKOCTEH
oOpasyetcsi ocaiok B Buje Oemoro kosbla. [Ipu BCTpsixuBaHWUM U J00aBIIEHWHU W30BITKA a30THOM
KHCJIOTHI 0Ca/I0K HE PacTBOPSETCS.

0) HacimamBalOT MO CTeHKE MpoOupku 10 Kamenb CepHON KUCIOTHI M 5 Kareiab pacTBopa Oenka (He
nepememnBaTh. OCTOpOXkHO, kHcioral) AHamuThdeckuil >(QQeKT: Ha TpaHHLE ABYX XHIKOCTEH



oOpasyercs ocaJok B BuAe Oenoro kojibla. Ilpum BeTpsxuBaHuM M J00aBICHUM H30BITKA CEPHOM
KHCJIOTBI OCaI0K PacTBOPSIETCS.

2. Kak u HeopraHmueckue, Tak U OpraHuYecKHe KUCIOTHI (CyIb(hOCATUIINIOBAs, TPUXJIOPYKCYCHAs U
Ip.), BBI3bIBAs JErHApaTallMi0 U 00pa3yss KOMIUIEKCHBIE COEAMHEHUs, JEHATYpUPYIOT OEJKH.
Tpuxnopykcycnast kuciaora (TXVY) ocaxnmaer TOnbKOo O€IKM M OYEHb 4YAaCTO HCHOJIb3YyeTCsd s
oTAeNneHus] OENKOB OT HHU3KOMOJEKYJISIPHBIX a30TCOJEpXKAIUX COEAMHEHUH (aMUHOKUCIOT |
MENTHIOB.)

B npob6upky nomemaror 6 kanesnab pacTBopa Oenka 1 100aBiIsSIIOT 2 KAl pacTBOpa TPUXJIOPYKCYCHOM
KHUCIIOTHI. AHamUTHYeCKU 3 (EKT: BhITIAJICHUE 0CA KA.

3. ®eHon 1 MoueBMHA 00Pa3yIOT KOMIUIEKCHBIE COJIM ¢ O€JIKaMM, BbI3bIBasi 00pa3oBaHME ocajka. K |
cM3 pactBopa Oenka Jd00aBbTE HECKOJBKO KPHUCTAUIOB MOYEBUHBI, AHATUTHUYCCKHUA IPQEKT:
00pa3oBaHUE 0CAKA.IPOKUIIATUTE. AHATUTHUYECKUH 3((EeKT: BbINaJeHUE SUYHOTIO allbOYMHHA.
Pe3ynbTaThl OnbITa 3aNMUIIUTE B BUAE TAOIHIIBI

Paooma 2. Yeneeoown

1. TIPOBA ITIOJOBEJOBA-MOJINIIA (o01mias peakiust Ijisl yrieBOIOB).

K 1 cm® pactBopa rimokossl n06abTe 1...2 xammu 10 % crnmpToBoro pactsopa o-Hadrona u 4-6
kanenpb KoHm. HoSOs.  Anamutmdeckuii 3(@QexT: Ha TpaHUIE paszeia JIBYX CIOEB 00pa3yeTcs
¢duosleToBOE KOJBIO (€CiaM BMECTO o-HaToJia B3SAThH PACTBOP THUMOJA, TO 0Opa3zyeTcs KpacHOe
KOJIBIIO).

2. ITIPOBA HA OBPA3OBAHUE AJIBJAETNJHBIX CMOJLI.

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

3. ITIPOBA HA BOCCTAHOBJIEHUE COJIEW MEJIU.

K 2 cm® pactBopa rmoko3sl 106aBbTe 1 ¢cM® pacTBOpa €1KOro HaTpa M 3 Karid pacTsopa cyibdara
meau. Habmiomaem oOpa3zoBanue romyboro ocanka rugapokcuna meau (II), kortopwiii cpasy
PacTBOPSICTCS M PACTBOP OKPAIIMBACTCS B SPKO-CHHHIA I[BET. [IpOMCXONUT Ka4eCTBEHHAS PEAKIUsS HA
MHOT'OATOMHBIC CIIMPTHI, PEaKius OOYCJIOBJICHA HaJIMYUEM THIPOKCHIIbHOW Tpymnmbl. Harpeite 1o
KureHus. AHamutudeckuii 3¢ dekr: Hadmomaercs oopasopanue xenroro ocaaka Cu(OH)z2, KoTopsrit
MIPU JAJIbHEHUIIIEM HarpeBaHUHU NEPEXOIUT B KpacHbI ocamok Cu,O.

4. Peakuus bapdena

PeaxtuB bapdena MokHO TOTOBUTH U 1O cieaytomiel nponucu: B 200 M1 ropsiueit BOABI pacTBOPSIOT
13,3 r ykcycHokuciol memu. IlomemmBaroT 10 pacTBopeHuUs coiu, ¢unbTpytoT. K ¢unbrpary
npubasisoT 1,9 mut neasHoit ykcycHoit kucnotsl - CH3 COOH u npubasisitor 1 Ma B mpoOHpKy ¢
roko3oi (7%-ub1it pactBop. [IpoOupky HarpeBaroT Ha BoasHOW Oane B TeueHue 10 muH. (HE
neperpesarb). B nmpoOupke ¢ rimoko30i oOpasyercst kpacHbIi ocanok okcuna meau (I). Aucaxapusl
ATOM pEaKIMu HE JIaf0T.

5. Peakuus ¢ MOYEeBHHOM
B npobupky Bcpimarot 0,5 T MOYEBHHBI, JOOABISIOT 5-6 Kareiab KOHII. COMSIHONW KHCIOTHI U 2-3 Karliu
rioko3bl. [lepememats 10 pacTBOpEHUsI MOYEBUHBI U HATPETh HAa BOASIHON OaHe.

OPOPMJUIEHHUE PABOTbBI
Pesynbrathl paboThl 0OPMIIIOTCS B BHJIE TAOIULIBI

Peakuus Marepuain PeaktuBbl Okpacka Yem oOycnoBieHa
MCCJIEIOBAHMS MPOJIYKTa peakuus

1.

2.

3.

Paooma 3. JTunuowvt
1 PACTBOPUMOCTD ) KNPOB U MACEJIL.



a) B 5 MpoOUPOK IMOMECTUTE 1O HEOOIBIIOMY KYCOUKY TBEPJOTO KUPa (CBUHOTO, TOBSKBETO U T.I1.) U
npuieite mo 1 mim: 1 — Bomel, 2 — 3Ta”ona, 3 — merpoiieliHoro 3¢upa, 4 — arnerona. Eciu xup
HEpacTBOPSIETCs, MPOOMPKY IOMECTUTE B BOAAHYI0O OaHio Ha 5 wmuHyT. Crenmaiite BBIBOA O
PacTBOPUMOCTH KHpa Ha XOJIO/I€ U IIPU HAarpEBaHUU.
0) B 5 mpobupok momectutre mo 0,5 MI PACTUTENBHOrO Macia (MOJICOJIHEYHOTO, OJIMBKOBOTO,
KYKypy3HOTO W T.I) ¥ npmielte mo 1 mur: 1 —Boawl, 2 — 3TaHona, 3 — merpojeiHoro s¢upa, 4 —
arlerona. Ecnmu macio He pacTBoOpsieTcs, MPOOMPKY MOMECTHTE B BOASHYIO OaHIO Ha 5 MUHYT.
Cnemnaiite BBIBOJI O pAaCTBOPUMOCTH PACTUTEIHHOIO Maciia Ha XO0JIOZE U IPHU HarPEeBaHUU.
2 TUAPOJIN3 )KUPOB 1 MACEJL
a) B 2 npoOupku moMecTute 1Mo HEOOJBIIIOMY KYCOYKY XUpa W mpuieirte B 1 mpobupky 1-2 mi
pactBopa menoun (NaOH pa36.), a Bo Bropyto — 1-2 mu consHOM kucnotel (1:1). IIpoGupku
BcTpsixuutTe. Ecnu m3MeHeHuit He HaOJIro1aeTcsl, TOMECTUTE MPOOUPKHU B BOJIIHYIO OaHO Ha 5-10 MuH.
Cremnaiite BBIBOJ O TMIPOJIU3€E KUPOB HA XOJIOAY U IIPU HATPEBAHUH.
0) B 2 mpobupku nomectute mo 0,5 MJI paCTUTEIBHOrO Macia W mpujieite B 1 mpoOupky 1-2 mi
pactBopa menoun (NaOH pa36.), a Bo BTopyto — 1-2 mu consHOM kucnotel (1:1). IIpoGupku
BcTpsixuutTe. Ecnu n3MeHeHuit He HaOJIro1aeTcsl, TOMECTUTE IPOOUPKHU B BOSIHYIO OaHio Ha 5-10 MuH.
Craenaiite BBIBOJ O T'MIPOJIM3€ PACTUTEIBHOIO MAcila Ha XOJIOE U IIPU HarpEBaHUU.
3 BBIAEJIEHHUE )KUPA U3 MOJIOKA.
K 6 M nensHOTO MOJoka mpubaBisitoT 2 mMit 10 %-nHoro pactBopa NayCO3, XOpoIo MepeMennBaT |
B30anTHIBAIOT ¢ 5 MJ 3¢upa. DOUPHBINA CIOH TOMENIAIOT B YallleuKy Jis BhIIAPUBAHUS HA BOJSHYIO
Oanro (o Tsroi). [Tocie ncnapenus 3¢pupa ocTaeTes CAMBOYHOE MACIO — MOJIOYHBIN KHP.
4 OBHAPYKEHHUE I'NIMIHEPUHA B ’/KUPAX (AKPOJIEMHOBASI ITPOBA)
B npobupky BHocsaT 2-3 kamiu macia (kupa), 0,1-0,2 r 6e3sogHoro KHSOs u HarpeBaror Ha
CHUPTOBKE (MOJ TATOM) 10 MOSBIEHUS OENBbIX TYCTHIX MapoB. B mapel BHOCAT OyMakKy, CMOUEHHYIO
aMMHaudHbIM pacTBOPOM HUTpaTa cepeOpa. bymaxka ¢ pacTBopoMm coseil cepeOpa TeMHEeT.
5 ONPEJEJEHHUE MOJHOI'O YN CJIA.
B npensaputenbHO B3BELICHHYIO CYXYIO KOJIOY JUIsl THTPOBAHUS MOMELIAOT 3-4 KaruM macia (kupa).
Ko:0y moBTOpHO B3BEHIMBAIOT HA aHAIUTHYECKUX Becax. [1o pasHOCTH BECOB pPacCUMTHIBAIOT Maccy
HaBeckn macia (kupa). B konOy moGammsiror 25 M crupra (NIpU TUIOXOW PaCTBOPUMOCTH CIIETKA
MOJIOTPEBAIOT HA BOJSHON 6ane). 3areM B KoOy BHOCAT 12,5 mi 0,2H ciupTOBOTO pacTBopa uoja (u3
oropetku), 100 mu Bogel u mepememmBaioT 5 muH. Conepxumoe konObl TUTpyoT 0,1H pacTBOpa
THOCYJIb(aTa HATPHUS 0 MOSBICHUS CI1a00KEITOro oKpaluBaHus./[as 601ee TOUYHOrO ONpe/esieHus B
K0JI0y mpuinBaoT 1 MJI pacTBOopa Kpaxmaia M TUTPOBAaHUE 3aKaHYMBAIOT JO MCUE3HOBEHUS CHHEIO
okparmuBanusi. OIBIT HOBTOPSIOT — KOHTPOJIb, HO 6€3 Macia (3kupa).
Pacuet noanoro uucna nposoast no ¢popmyne: W.u. = (V2— V1) .0,0127. 100/ m,
rae V2 — o6beM (Mi1) pacTBOpa THOCY Ib(aTa HATPuUsl, U3PACXOA0BAaHHOTO HA TUTPOBAHUE KOHTPOJIS; V1
— o0beM (M) pacTBOpa THOCYJb(aTa HATpHUs, W3PACXOJOBAHHOTO Ha TUTPOBAHHE MPOOBI Macia;
0,0127 — tutp THOCYIB(ATA IO HOY; M — HaBecKa Macia (T)
6. OTPEJAEJIEHUE KUCJIOTHOI'O YUCJIA.
B npensaputenbHO B3BELIEHHYIO CYyXYyIO KOJOy Ul TUTPOBaHHS MOMELIAIOT MPUMEPHO 2 MJI Macia
(>xupa)— 2...3 r. Koy nmoBTOpHO B3BEIIMBAIO HA aHATUTHUYECKUX BecaX. I1o pa3sHOCTH pacCUMTHIBAIOT
Maccy HaBecku macia (kupa) = 2...3 r. B kon6ouky mpo6asnsrot 10...15 mu cmecu cniupra ¢ spupom
(1:1), 1...2 xanou ¢enondranenna u tutpyot 0,1 H pactBop KOH no nosBnenus cnabo-po3oBoro
okpamuBaHus. Okpacka mnocie B30aldTbIBaHWS HE JOJDKHA wHcye3ath B TedeHwe 0,5...1 MuH.
KucnorHoe uncno paccuntsiBatoT 1no gopmyne: Ku. =V T/ m,
rae K.u. — kucnotHoe umcino; V' — oobem (M) ciuproBoro pactsopa KOH, nomesaiiero Ha TuTpoBanue
(mm); 7—tutp 0,1 H pactBopa KOH; m — macca HaBecku Macna (5kupa), T.

O®OPMJIEHUE PABOTbI
PesynbTaThl paboThl 0OPMIISIOTCS B BHJIE TAOIULIBI

OnbIT Marepuan PeakTuBbl BeiBog
WCCIICJOBAHMS




Paboma 4. ®epmenmpr NCCJIEJTOBAHUE CBOMCTB AMHJIA3BI

1 @epmenmamugnutii 2udpoaus3 Kpaxmana.

B nBe npoOupku HanuBaroT no 10 xanens 1% pactBopa kpaxmana. B oxny u3 Hux (mpoOupka Nel)
BHOCAT 4 Karuii BOJbI (KOHTPOJIb), a BO BTOpYyIo (Ne2) — 4 karuim pacTBopa CIIIOHBI, pa3BEJCHHOMN B 5
pa3. IlepeMemmMBarOT U CTaBAT TEPMOCTAT WM BOJsHYIO Oanto Ha 15 muu mpu 37 C. 3arem u3
npobupku Nel orGuparoT mo 4 Kariu UCCIEIyeMOIo BElIEeCTBA, KOTOPbIE BHOCIT B JIBE Pa3IUYHbIC
pOOUPKH.

a) peakuus Ha kpaxmaia. B oany u3 npobupok nodasnser 1 xammo 1% pactBopa Honuaa kanus
(peakuusi ¢ ogoM). B mpucyTcTBHM Kpaxmalia MOsIBISIETCS CUHEE OKpalIMBaHUeE.

6) Peaknus Tpommepa. B npyryo — 3 xamm 5 % pactBopa cynbdara menu u 5 xanenb 10%
pacTBopa THUIPOOKMCH  HATpUsi U OCTOPOXHO HarpeBaroT 10 KumeHus (peakuuss Tpommepa).
[TosiBiieHHE KpacHOTO OKpAlllMBAaHUS YKA3bIBAeT HA MPHCYTCTBHUE B PACTBOPE KOHEUHBIX MPOIYKTOB
TUPOJM3a Kpaxmaja — IUIIOKO3bl U MaJIbTO3bl. AHAJIOTMYHYIO IPOLEAYPY CAENATh C COAECPKUMBIM
npoOupku No2. Pe3ynpraThl OnbITa 3anMcaTh B BUJIE TaOIUIIBI 1.

Ne Peakuus
[Tpo6upku Cybctpar depMeHT c oytoM Tpommepa
1 Kpaxman Bona (koHTpoIIh)
2 Kpaxman Amunaza

Pesynbrar nommkeH mokaszaTh, YTO B MPUCYTCTBMM BOJbI TMAPOJIM3a Kpaxmaja HE MPOUCXOAMT, U
peakiust ¢ HOJIOM J10JIKHA OBbITh MOJIOXKUTENIBHOM, a peakius TpomMMepa — OTpULIATENbHOM, TOrJa Kak
B IIPUCYTCTBHUM AaMMJIA3bl CIIIOHBI pE3YJIbTaThl JOJDKHBI OBbITh MPOTUBOIIOJIOKHBIMH, TaK Kak
IIPOU30LIEI THIPOIN3 Kpaxmasa.

2.BiausiHue TeMnepaTypbl HA2 AKTUBHOCTH (hepMEHTOB.

B nBe npobupku mpunuth no 10 xanens 1% pactBopa kpaxmana. 3aTeM B OHY U3 HUX J0OaBUTH 5
Karejab pacTBOPA CIIIOHBI, pa3BEIEHHOW B 5 pa3, a B APYIyI0 — TAKOE K€ KOJIMYECTBO MPEIBAPUTEILHO
npokunsyeHHol B TeueHue 10 MuH ciroHbl. [IpoOUpKU BCTPSAXHYTH M MOCTaBUTh B TepMocTaT Ha 15
vun npu 37°C, mocne 4ero ¢ CoAepKMMBIM KaKIoH NPOOMpPKM INpojenaTh pPeakud ¢ oo,
Tpommepa. B nmpoOupke ¢ MpOKUISTYEHHOHN CIFOHON THAPOJIN3a Kpaxmala He IPou30HUaeT (moyemy?).
3Bausinue pH cpeabl Ha aKTUBHOCTH (hepMEHTOB.

a) B 8 mpobupkax npuinBaroT no 1 My IUCTUJUIMPOBAHHON BOJIBI, a 3aTeM B MpoOupky Nel BHOCSAT 1
Mmia 0,2% pacTBopa COJSTHOM KHCIIOTHI, MEPEMEIINBAIOT U OTOMPAIOT U3 Hee | M CMECH, KOTOpYIO
nepeHocsaT B npodupky Ne3 u Ttak manee. M3 mpoOupku Ne§ orOuparor 1 Mi u BbUIMBaKOT. Takum
o0pa3oM, IMOJIy4alOTCSd pa3iMyYHble pa3BEJEHUS COJSHOW KHUCIOTHI, KOTOpPbIE COOTBETCTBYIOT
pasnuuHbIM 3HadeHussM pH cpexapl. Ilocie storo B kaxayro mpoOupky no0aBistioT mo 2 mia 1%
pacTBopa Kpaxmana u mo 1 mi pacTtBopa citoHbl, pa3BeaeHHoOW 1:10. IIpoOupku BCTpSIXHYTH U
N0CTaBUTh B TepMocTaT Ha 15 mun npu 37°C. 3aTeM oXnaguTh U 106aBUTH BO BCe MPOOMpPKM MmO |
kame 1% pactBopa ioaa B Hoauae kamusi. OTMETUTD, YTO MOJIHBIN THIPOIN3 KpaxMalia Ipor30uIesn B
npobupkax Ne 5 u 6, rne pH cpensl pactBopa HaxoauTcs B mpenenax 6,8 — 7,2 , T.e. ONTUMAaJIbHBIX
JUISL NEHCTBUS aMUJIa3bl.

4.B1usiHue aKTHBATOPOB M HHTHONTOPOB HA AKTHBHOCTH ()ePMEHTOB.

B npobupky Nel BHocsaT 1 kammto 1% pactBopa xjopuaa Hatpusi, B mpooupky Ne2 — 1 kammo 1%
pactBopa cyibdara Mmeau, a B npodupky Ne3 — 1 karuto Bozbl. 3aTeM BO Bce MPOOUPKU JOOABIISIOT MO
10 xamens ciaroHbI B pazBeaeHuu 1:5. [lepeMenmuBarOT U BHOCAT B KOKIYIO MPOOHUPKY 1Mo 5 kamenb 1%
pacTBopa Kpaxmaya U OCTaBJISIIOT 1-3 MUH npu KOMHaTHOHM TeMmeparype. Ilocne uero BHOCAT BO Bce
npobupku o 1 kare 1% pacTBopa oa B Hoauae Kaiusl.

Pe3ynpTaThl 3anMCHIBAIOT B BUE TAOJIHIIBL:

No Cybcmpam Depmenm Oxkpacka pacTBopa mnocie 100aBIeHUs
[Tpo6s1 1oza B IPUCYTCTBUU
BO/JIbI Cynbdara Mmeau | Xsopujaa HaTpus
1 Kpaxman Ammniiasa
2 Kpaxman AmMnnasa




3 | Kpaxman | Ammasa

Paooma 5. Ananuz nuwiesvix npodykmos. Méo

HccaenoBanue Nel [[nst onpenenenust BOAHOCTH B IPEABAPUTENHLHO B3BEIICHHYIO YUCTYIO MPOOHPKY
HanmuBayi 10MJI moJorperoro mena. 3aTeM B3BEHIMBAIM M ONpENeNsiii maccy yucrtoro mena. Ilo
¢dopmyne p=m\V, rae p — mIOTHOCTh, M — Macca, V - 00beM BBIUUCIWIN TUIOTHOCTh KaXI0H MPOObI
Mena. Hopma mmotHoctn Mena — 1,35r\em3. Eciii mioTHOCTh Mea MEHbBIIIE HOPMBI, 3TO TOBOPHUT 00
U30BITKE BOJIBI.

HccaenoBanue Ne2. Hanmnume ¢epMeHTa amactasbl, KOTOPBIM JOOABISETCS B MEA ITYETIaMU,
OTIpeNIeNIsIN Npu 100aBIeHnH B poOupky K 10 mi BogHoro pactBopa mena (1:2) 1%-noro pactBopa
kpaxMmana. [loaydeHHyro cMech mocTaBuiau Ha 1 4 B BogsHyro Oanto (45°C), 3aTemM oxnaauivd U
nobasunu 1-2 kamm HacToMkM Hona. OKpallMBaHUE pacTBOpa B CHHUM LIBET YKa3bIBacT Ha
OTCYTCTBHE B HeM (hepMEeHTa JUaCTa3bl, U, CIEA0BATEIbHO, MEJl HE HATYPAJIbHBIH.

HccnenoBanue Ne3. /{151 BbISIBIICHUS NMPUMECH CaxapHOW (CBEKJIOBHYHOM MATOKM) K SMJI pacTBopa
mena (1:1) npubaBunu 5 xanenb 5%-Horo pactBopa Hutpata cepedpa. [losBiaenne mytu unm 6enoro
0CaJIka TOBOPUT O HAJIMYMU JAHHOU IPUMECH.

HccnenoBanue Ne4. {7151 BbISIBICHUS HATHUUS B MEJIe PUMECH KpaxMadbHON MATOKH K SMJT pacTBOpa
mena (1:1) moGaBuim B mpoOBI 10 5 Karenb HaIaTBIPHOTO CIUpTa. Eciu mpu OTCTaMBaHWU BBINTAAACT
0CaJI0OK TEMHOTO I[BETa, MO)KHO TOBOPUTH O HAJIMUUU KpaXMaJbHOU MaTOKH.

Hccnenopanue NeS. Jlns onpeneneHus npuMmeceil kpaxmaina Wi Myku B pactBop Mmeaa (1:1)
N00aBJIsUIM MO Karuie HacToiku Hona. Ilpu Hanmuuum cuHEW OKpacKHM MOXHO CYIUTh O MpPHUMECU
Kpaxmalia Wil MyKH.

HccnenoBanue Ne6. /{151 omnpeneneHusl MpUMECH >KeJIaTHHA WM Kied Harpeiu LIEJIOYHOH PacTBOP
Mena (1:2) mo xunenus. CMOYEHHOH J1akMycOoBOM OyMa)KKOM OmNpenesnuiau peakiuu mapos. llpu
HAJIMYUU KEJIaTUHA WIH KJIes MPU KUISTYEHUU BBIIETSETCS aMMHUaK, KOTOPBI BBI3BIBAET MTOKPACHEHUE
WHJIMKATOPHOU Oymaru.

HccnenoBanue Ne7. Jlns ompeneneHuss NpUMECH Mella B KaxAylo MpoOy J00aBIsUIM HEMHOTO
YKCYCHOM Kuca0Thl. OOpa3oBaHue ra3a rOBOPUT O HAIUYUU MEa.

HccnenoBanue Ne8. /[ onpenenenus Npu3HaAKoB OpOKEHHs WM MOBBIIIEHHONW KUCIOTHOCTU MeN K
10mn 10%-HoTO pacTBOpa Meaa mobaBwim S5 kanenb 1%-HOro cnupToBOro pactBopa (eHoadTaienHa
u 0,5mn 0,1%-Horo enkoro Hatpus. Ilpy MCUE3HOBEHMHM MaJMHOBOM OKpPAaCKM MOXHO TOBOPHUTH O
MOBBIIIEHHONW KUCIOTHOCTh MEJIAa M O HAJIMYMH MPU3HAKOB Opoxenus. Ecau npoOa npu BCTpsSXUBaHUU
MMOMEHsJIa MAIIMHOBYIO OKPACKy Ha MCXOAHYIO KENTYI0, MOKHO CYUTh O MOBBIIIEHHONW KUCIOTHOCTU
MeZia, 3HAYUT O €ro He3pesIOCTH UM HEHATypalbHOCTH.

Pe3ynbrarel paboThl 0GOPMIISIOTCS B BUAE TAOIUIIBI

OmeIT Marepuain PeakTtuBrl BriBon
HCCIICIOBAHUS

Padora Ne6. IOJTYHEHHUE BE3AJIKOI'OJIBHOI'O HAITUTKA IIPH

BBIPAIIIMBAHUU KOMIIVIEKCA MUKPOOPI'AHU3MOB

YAMHOI' O I'PUBA

enb paboThI: 0O3HAKOMHUTHCS ¢ CHMOMO30M MHUKPOOPIaHU3MOB B MPUPOJIE U UCIOIb30BAHUEM 3TOTO
SIBJICHUS B IPAKTHYECKHUX

LENsIX.

Teopernyeckue nNpeInoCbLLIKH

B npupone mmpoko pacnpocTpaHeH CUMOMO03 MUKPOOPTaHM3MOB, U 3TO MOXHO HaOJI0aTh B YallHOM
rpube, B KOTOPOMCOBMECTHO DAa3BUBAIOTCS JPOXOIKH (JIPOXOKEBbIE TPUOKH) U YKCYCHOKHCIBIE
Oaktepun. Takum o0pazom, yailHBIH TpuUO — 3TO KyJabTypa JBYX OJHOBPEMEHHO JKHUBYIIMX



MHUKPOOPIaHU3MOB, OOpa3ymoOIIUX TOJICTYIO CIM3HCTYIO IUICHKY HA IOBEPXHOCTH IOJCaxapeHHOTO
YaifHOTO HacTos. B pe3ynbrare ux KU3HEACITSIHPHOCTH B 00pa3yeTcsl YalHbIN KBac, MPUOOPETAIOIIHI
CJIeTKa Ta3upOBAaHHBINA KUCIOBATO-CIAIKUN BKyC. B OaHKe rOTOBOro 4aifHOrO HACTOS MOXKHO BUJIETb,
YTO Ha TOBEPXHOCTU IPO3PAUYHO-OYpPOBATOM >KUIAKOCTH "TuTaBaeT" TOJICTBINM JWCK: CBEPXY OCINbBIH,
IUIOTHBI M OJIeCTSIIuii, CHU3y — cepoBaThli W pbIXibli. HayyHoe Ha3BaHue dYalHOTO rpuba—
MEIy30MULIET — OOYCJIOBIEHO CXOACTBOM ¢ Meny3oi. Teno uaiiHoro rpuba mpeacraBiseTr coOoi
KOJIOHHIO JIPOXKEH M YKCYCHOKHCIBIX OakTepuil. Jpoxoku, 3aHUMAIONINE HIDKHIOI YacTh CIOCBHINA
rpuba, nepepabaThlBalOT COJEpIKAIMECs] B pacTBOPE caxap Ha CIUPT W YIVIEKUCHbIM ra3 (IUOKCH[
yriepoza), TEM CaMbIM MOJATOTAaBIIMBAs MMUTATEIBHYIO CPEy AJS YKCYCHOKHCIBIX OaKTEepHid, KOTOpBIE
CKJIEEHBI MEX/y COO0H 0COOBIM BEIIECTBOM U

00pa3yloT BEpPXHIOW, IUIOTHYIO 4YacTh rpuba. CocTaB YKCYCHOKHCIBIX OakTepHwii HEOAMHAKOB, a
[I03TOMY U BbIpaOaThlBaeMble MU BEIIECTBA HEOAHOPOAHBL. OHU M3 HUX OKUCIIAIOT 00Opa30BaHHbIN
JOPOXOKaMU 3TUIIOBBIM CHUPT B YKCYCHYIO KMCIIOTY, IpPYIM€ IpEBpallaloT caxapo3y B IJIIOKO3y U
GpyKTO3y M OKHUCISIFOT MOHOcaxapa [0 TIJIFOKOHOBBIX KucioT. OOpa3oBaBuiuecs KHCIOTbHI
HCIOJIB3YIOTCS JPOAOKAMM ISl CUHTE3a BUTAMHUHOB, HEOOXOJUMBIX JJII Pa3BUTHUS YKCYCHOKHCIIBIX
Oakrepuil. IlpeamosaraioT, 4YTO KOJIOHMM JAPOAOKEBBIX TI'PHUOKOB M YKCYCHOKHCIBIX OakTepuii
IIPOM30LUIM  OT MMKPOOPIaHW3MOB, HacCeJSIOIIMX 1ouBbl IIpuMopckoro Kkpas, KOTOpble C
MeNbYai MK YaCTULIAMH 3€MJIU, IIPUIMIIIIUMU K KOPHAM XCHBILCHS WIN

KONBITHS, TIONIAJa Il B HACTOW W, OYYTHBIIWCH B OJIATONPHUSATHBIX YCIOBUSAX, OYpHO Pa3MHOMKAIHCH,
00pa3ysl KOJIOHUIO B BUJIE IUIEHKU Ha MOBEPXHOCTHU >KUJIKOCTU. BeposdTHO, Tak M BO3HUKIA KYJIbTypa
YaiiHOTO Tprba, KOTOpasi 3aTeM PAaCIpPOCTPAHIIACH YYTh JIM HE TI0 BCEMY 3eMHOMY miapy. Bo MHOTHX
antekax EBpombl HacToil uaiiHOro rpu6a npogaercss M MOJb3yeTcss OOJNbLIONW MOMYJISPHOCTHIO.
KonnenrpupoBanuslii 4aiiHbIil TpuO, 3amaTeHTOBaHHBIM B ['epmanmu mox HaszBanuem "KomOyka",
COXpaHseT BCe HEOOXOAMMBbIE aKTHBHBIC BEIIECTBA YalHOTro rpuba, 3a HCKIIOUYEHHEM YKCYCHOMN
KHUCJIOTBI ¥ CIIUPTA. Y CTAaHOBIICHO, YTO B COCTAaB HAIIUTKA YaifHOTO Tprba BXOASAT BEIIECTBA, )KU3HEHHO
HeoO0XoAMMBIE JUIsl OpraHu3Ma uenoBeka: Butamunsl C, rpynnsl B, P u D; oprannueckue KHCIOThI
(YKcycHasi, TIIIOKYpOHOBas, IIaBelieBasi, MOJOYHAs, JTUMOHHAas); (epMeHTHl (KaTajasa, ammiasa,
npoTeasa, jaumnasa). Kpome Toro, B HeM HPUCYTCTBYIOT aHTHMOMOTHKH, IOJABISAIOIINE pPa3BUTHE
cTa(hpUIOKOKKOB, CTPENTOKOKKOB U ApYyrux Oaktepuii. Hanbonee 61aroTBopHOe BIMSIHNE HA OPTaHU3M
OKa3blBaeT TJIIOKYPOHOBAas KHUCIIOTa, 0Ojajaromias Ne3MHTOKCUKALMOHHBIM JelcTBueM. MoiouHas
KHCJIOTa YHHUYTOXKAET BPEIHYI0O MUKPO(DIOPY KUIICYHUKA U HOPMaIU3yeT ero GpyHkiuu. YaitHslit rpud
3G GeKTUBEH IPHUbATEPOCKIEPO3E, XOPOIIO CHUMAET IIOBBIIICHHOE apTepHalbHOE JIaBJICHHUE,
CHOCOOCTBYET YMEHBIICHMIO M JaKe NPEKpalleHHIO TOJIOBHOW 00iM, HOpMaiau3yer coH. Takum
o0pa3oM, TMOCTOSHHOE YHOTpeOslieHne HacTos 4YaiHoro rpufa yiydliaeT caMO4yBCTBHE U Jaxke
U3JICUMBACT OT HEKOTOpBIX Oone3Heil. [y monydyeHuss Hambosiee KaueCTBEHHOIO HAlWTKa CIEIyeT
OpaTh TOJBKO KHIISIUEHYIO BOAY, TaK KaK BOJA U3-TMOJ KpaHa COJAEP’KUT MHOTO KalbIMsl, KOTOPHIA B
KMIISIYEHOW BOJE BBINAAET B 0cafok. Kaibluii B HEKUIISIYEHOM BOJE COEOUHSAETCS C INIIOKYPOHOBOMU
KHCIIOTOM, 00pa3ys Ha THE COCy/la 0CAIOK TJIFOKOHATa KaJlbIIMsl.

ITopsinok BhINOJIHEHHS Pa0OTHI

JlaGoparopHasi paboTa HpOBOAMTCA Ha JBYX 3aHATUsIX. Ha mepBoM 3aHSITHM TOTOBAT cpeny AJs
pa3BuTH yaitHoro rpuba u ero noces. Ha BropoM MpoBOST aHaIM3 FOTOBOI'O HAIMTKA.

Bansartuel

Jis Toro 4roObl MOJIyYUTh KaueCTBEHHBIM "daiiHbI rpub", HEOOXOIMMO TIIATENBHO COOJII0AATh
YUCTOTY Ha CTAQJWU €ro NPUrOTOBJIEHMS. [ co3gaHMs ONTHUMANbHBIX YCIOBHH pPEKOMEHIYyeTcCs
KOHIIEHTpanus caxapa B Hanutke 10 %, Temneparypa

okpyxaromed cpeasl 25...30 °C, NOpoAOKUTENBHOCTh HACTaWBaHUS — OJHA-JABE HEIEIIN.
O0s3aTenbHbII KOMIIOHEHT XHUJIKOCTH, B KOTOPOH pa3BHUBaeTCs TpHO, — HACTO Yasi, KOTOPBIH CIIYKUT
HMCTOYHUKOM a30THCTBIX BEIIECTB JUIS APOXIKEH U YKCYCHOKHCIBIX OaKTepHil U caxapo3bl — HICTOUHUK
yriepona.

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

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

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

3. TloaroToBiIeHHBIA PAacTBOP OTHUIBLTPOBATH YEpPe3 KAMPOHOBOE WM METAJUIMYECKOE CHUTEUKO
HEMOCPEJICTBEHHO B MOJATOTOBJICHHYIO OaHKy (00beMoM 2—-3 nuTpa).



4. BHecTH B MOATOTOBJICHHBIHN YaifHBIM pacTBOpP CIIOH YaitHOTO rpuba, OTIEIEHHOTO OT yXKe PacTyILero
Y UCTOJb3YEMOI0 B KaueCTBE MAaTOYHOU KyJIbTYphI YaitHOro rpubda. KynbTuBrpoBaHue NpoOBOIUTH IpU
koMHaTHo# Temneparype (20...25 °C), HakpbIB OaHKY ¢ TPUOOM cai(heTKOM.

[TonydeHHBIN HAMUTOK MOXKET OBITh MCIOIb30BaH ISl OINpENeeHHs] B HEM HEKOTOPBIX MPOIYKTOB
Metabonu3ma. B OaHKy 1Mo mMepe HEOOXOIMMOCTH 3alMBAIOT PACTBOP Yas W CaxapHbIM MECOK IS
MIOJIy4€HHUsI HOBOW MOPIUU YaHOTO HAIUTKA.

Paszpocmmiicss 4daiiHplii rpu0 B JanbHEHIIEM MOXKHO pa3pe3aTb Ha MEJKHE KYCOYKH, KakK II0
TOPU30HTAJM, TaK U MO BEPTUKAIM U 3aCE€BAaTh HOBBIE EMKOCTU C MOJTOTOBJIEHHBIM YailHO-CaxapHbIM
pacTBOpPOM.

JaHnsaTtue?

JU1 OLIEHKHM KaueCcTBa HAIIUTKA ONPEAEIIAIOT KOJIMUECTBO HAKOIUBIIUXCS KUCIIOT.

1. Onpenenuth ypoBenb pH (cMm. mabopatopHyro paboty 1). OO6biuHO pH HacTosi MMEET KHUCITYIO
peakuuto B 30a¢ pH ot 5 10 3. Onpenenute pH cpenst mpu nmomomu pH-metpa. s sToro mpudop
yepe3 ajanTep IMOAKIIOYNTE K CeTH MepeMeHHoro Toka 220 B. DOnekrponbl (cpaBHEHHS,
BCIIOMOTATENbHbII U TEPMOKOMIIEHCALIMM) HPOMBITH JAUCTUUIMPOBAHHOM BOJOM, OCYIIMTH U
MOTPY3UTh B UCCIEAYEMYIO KHUAKOCTb. YPOBEHb MOTPYKEHHUS JJIEKTpoAa B IKHUIKOCTb, IS
OecriepeboitHoii paboTel pH-MeTpa, momxkeH ObITh Bhie 16 MM. BrimrounTh prbop HaxaTHeM KHOIKA
On/Off, a knonkoit mV/pH BwIOpath pexkxum m3mepenus pH. Uepe3 30...60 ¢ cHATh MOKazaHHs U
BBIKITIOUUTH MTpuOop kHOmKo# On/Off.

2. OnpenenuTbh MacCOBYIO IOJIF0 MOJIOYHOU KUCIOTHI TUTPOMETPHUUECKUM METOIOM.

MeTo OCHOBaH Ha HENTpaau3aluyd MOJOYHOM KHCIIOTHl TMAPOOKHMCHIO HATpUsl MPU HArPEeBaHUU U
HeHTpanu3aluu u30bITKA MET0YH CEPHOM KUCIOTON. B koHnueckyro konly co numdom odbemom 250
M BHecTd 10 M HacToiiku yaitHOTO Tprba, 80 MII TUCTUIUTMPOBAHHON BoAbl U 20 My pactBopa 1 H
NaOH, nepememiats ¥ KUMATUTH ¢ OOPATHBIM XOJOJWJIBHUKOM B T€YEHHE 5 MHUH. 3aT€M OXJIAIHTh,
MIPEIBAPUTENILHO 3aKPhIB KOJIOY MPOOKOI ¢ TpyOKOH, HAIMOJIHEHHON HATPOHHON M3BECTHIO, TOOABUTH 3
Karmmu pactBopa (QenondranenHa U TUTpoBaTh pactBopoM 1 H H2SO4 no obecuBeunBaHus.
[TapannenbHO MPOBECTH KOHTPOJIBHBIN OMBIT. B KOHMYecKylo KonOy co numdom odvemom 250 mi
BHecTH 20 Mt 1 H# NaOH, 90 M AUCTHILTMPOBAHHOM BOJIBI; KHITSITUTH C OOPATHBIM XOJIOIUILHUKOM B
TeUEeHHWE 5 MHUH; OXJIAJUTh, 3aKPHIB €€ MPOOKON ¢ TPyOKOW, HANOJHEHHOW HATPOHHON H3BECTHIO;
n00aBuTh 3 Karu pactBopa denondranenna u TutpoBats 1 H H2SO4 no obecrieunBanus.

3. MaccoBy1o 01110 MOJIOYHOW KUCIOTHI X, % BRMUCIUTH 110 (popmyie (2.1):100
09,0)(xkon--=KVVX,(2.1) rmne Von— o6bem 1 H H2SO4, n3pacxooBaHHOI Ha TUTPOBAHUE
n36bITka 1 H NaOH onbrtHo#M nipo6s1, Mit; VK — 06bem 1 H# H2SO4, uzpacxo1oBaHHON Ha TUTPOBAHUE
n36biTka 1 H NaOH koHTponbHO#M npoOsl, Mi; K — nompaBounslit koagdunuent s pacteopa 1 H
NaOH; 0,09 — macca monouHo# KucioThl, cooTBeTcTBytomasi 1 cM3 1 H NaOH, r/cm3; V — o0bem
pacTBopa yaHoro rpuda, B3sToro Ha anaiau3, Mi; 100 — koaddunuent nepecuera va 100 M pactBopa
yaifHoro rpuba.4. OmnpenenuTb MacCOBYIO KOHIIEHTPALMIO YKCYCHON KHCIOTBI IO KOJMYECTBY
THUIPOOKHUCH HAaTpus, HU3pPAcXOJ0BaHHOM Ha TUTPOBAaHUE YKCYCHOW KHCIOTBHI, COAepXKalleics B
pacTBope JaiiHoro Tpuba. B cTakan nmumeTkoi BHECTH 5 MJ pacTBOpa yaitHoro rpuda, 106aBuTh 10 mi
JTUCTUJIMPOBAHHOW BOJIBI U JBE-TPH Karuld pacTtBopa ¢eHondranserHa u Tutponarb pactsopoM 0,1 H
NaOH no nosiBnenus Heucuesarouero B redeHre 30 ¢ po30BOro OKpaliuBaHUs.

5. MaccoBy10 KOHIEHTPAILUIO YKCYCHOM KUCIOTHI (TUTPYEMYIO KUCIOTHOCTH P) B /100 MJ1 BBIUUCIUTD

006 - 1001

1
e}

o opmyne rae 0,06 — KoMM4ecTBO YKCYCHOM KUCIIOTHI B T, COOTBETCTBYIOIIEE
1 mu pactBopa 0,1 H NaOH; V1 — konnuectBo pactBopa 0,1 H NaOH, nomenmiero Ha tTutpoBanue; V2
— KOJIMYECTBO pacTBOpa YalHOro rpuba, B3ATOTO Ha THUTPOBAaHHE, MJ. 32 OKOHUYATEJIbHBIN pe3yibTar
NPUHATH cpeiHeapupmeTnyeckoe P 1Byx nmapaniensHbix onpenenenuii P1 u P2.

6. B Bune Tabn. 2.1 3amucaTh, Kak B Mpolecce KyJIbTUBUPOBAHMS MEHSUIUCHh (PU3UKO-XMMHUYECKUE U
OpraHoJIeNTUYEeCKHEe OKa3aTeIn HacTos YaifHoro rpuoa.

2.1. Pe3yabTaThl aHAIN32 QU3HKO-XUMHYECKUX H

OpPraHoJIeNTHYECKHUX NMOKa3aTeJell HACTOs1 YaiHOro rpuda
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7. Caenatp 3aKIIOYCHHUE T10 JIAOOPATOPHOU PaboTe O MPOAOIDKUTEILHOCTH KyJIbTHBUPOBAHUS YalfHOTO
rpuba s NoJaydeHUs!
Ka4eCTBEHHOT'O CJIeTKa ra3upOBaHHOI0 HAIIMTKA.

OunenuBanue pe3yabTaToB chopmupoBanHocTu komuerenuun OITK-6.1

MeTtoauyeckue yKkazaHus 10 NOATOTOBKe K BBINOJHEHUIO J1a00paTOPHBIX padoT
[1nanbl 1aGOpaTOPHBIX 3aHATUN U METOJAMYECKUE PEKOMEHIAINH 110 MOATOTOBKE K HUM pa3paboTaHbl
B COOTBETCTBUU C NIPOrpaMMOM AUCUUILIMHBI «XUMHUYECKHNE OCHOBBI OMOJIOTHYECKUX ITPOLIECCOBY U
MpeIHa3HauYeHbI U1 IPOBECHUS JIa0OPATOPHBIX 3aHATUH U JUIsI CAMOCTOSATEIHHON MOITOTOBKU
CTYJICHTOB.
JIaGopaTopHBbIil MPAKTUKYM MO AUCHUILTUHE «XUMUYECKHE OCHOBBI OMOIOTHYECKHUX IPOIECCOBY
II03BOJISIECT CTYIECHTY IPUATH K IPABWIBHOMY IOHMMAHUIO B3aUMOCBSI3U MEXAYy TEOPUEU U NIPAKTUKON
SKCIIEPUMEHTA, 3aKPENUTh TEOPETUUECKUE 3HAHUS U IPUBUTH ONPEICICHHbIE HABBIKM B HAYYHOUN
paboTe ¢ UCIOIB30BaHUEM COBPEMEHHOT0 00opynoBanusi. Pabora B mabopaTopuu TakKe MOBBIIIAET
UHTEpPEC U YriyoJsieT MOHUMaHue JIGKIIMOHHOTO MaTepHarna.
K BemonHeHnto saboparopHOl pabOTBHl  CTYOEHT JIOIYCKAeTCs JIMIIb TI0CJIE IMPOBEPKH
IpernojaBaTelieM CTETeHU ero rOTOBHOCTH K pabote. K cienyromieit paboTe 10MycKarOTCsl CTYICHTHI,
MIOJIHOCTHIO O(hOPMUBILIKE IPEIBIIYILYIO PA0OTY U MOJArOTOBUBIIKECS K BBHIIIOJHEHUIO HACTOSIIEH.

MeToauueckue PE€KOMEHIAIUHA IO OPraHu3anuu CaMOCTOSITEIbLHOM’ paﬁoTbl

lNocynapcTBeHHBIM  00pa30oBaTEIbHBIM CTAHAAPTOM BBICIIETO MPO(ECCUOHATHFHOTO O00pa30BaHUS
MPEeAyCMAaTPUBAETCS BBIJIEJICHUE B YUEHBIX IJIAHAX BY30B BPEMEHH, OTBOJIMMOIO Ha CAMOCTOSITENbHYIO
(BHEAYIUTOPHYIO) pabOTy CTY/IECHTOB.

I'maBHOe B Takoil paboTe — 95TO ee mMpaBWIbHAs OpraHU3alus, KOTOpas BKJIIOYaeT B cels
IJITAHUPOBAHUE, 3a/laBaéMO€ TEMATHYECKUMHU IUIAaHAMU ¢ TIOCJIEIOBATEIbHOCTRIO  M3YUCHHS
JTUCLUTUIUH.

CamocrosiTennpHass paboTa MO JUCHHUIUIMHE «XUMHUYECKUE OCHOBBI OHMOJOTHYECKUX ITPOIIECCOB)
MIPOBOAMTCS C LIEbIO YIITyOJIeHUs U 3aKPEIUICHUs TIOJYYSHHBIX B XO€ JEKIIMOHHBIX 3aHATHI 3HAHUN
U TpUOOpPETEHUE HABBIKOB TOJIb30BAaHUSI PEKOMEHJIOBAHHOW JIMTEPATypOd , HAaBBIKOB HAYYHOTO
HCCIeA0BaHUs.

CamocTrosTenbHas paboTa HauWHAETCs ¢ pabOThl Haj JIEKIIMOHHBIM MaTtepuanioM. OHa BKIIIOYaeT
KOHCIIEKTUPOBAHHUE JICKIIUA W TOCIEAYIONIYI0 padboTy Haj HUMHU. [IpM KOHCIEKTUPOBAHWUHW JIEKITMH
PEKOMEHJIyeTCsl Ha KaXJO0W CTPAHUIIE OCTABIATH MOJS IS MOCIEAYIOLIUX 3aliCceil B IONOJIHEHUE K
KOHCTICKTY.

[Ipu paboTe Hag TEKCTOM JIEKIIUH CTYACHTY CIeAyeT oOpaTuTh ocoboe BHUMaHHE Ha MpPOOIEeMHBIC
BOIIPOCHI, TIOCTaBJICHHBIC NPEMoJaBaTeyieM IMPU UYTEHWM JICKIMU, a TaK K€ Ha ero 3aJaHue |
PEKOMEH/IalluH.

PexoMenganuu mo moaroToBKe K NPAKTUHYC€CKUM 3aHATHAM, KOHTPOJbHBIM paﬁoTaM IK3aMEHY
CamocTosTenpHOS HU3y4YCHHUEC  JHUCHUILINHBI uenecoo6pa3Ho Ha4YuHAaTh, O3HAKOMUBIINCh C
nporpaMMoﬁ JUCHUIIIIMHBI U TpC6OBaHI/IHMI/I K MUHUMYMY COACPKAHHUSA, 3HAHUAM U YMCHUAM I10



JAHHOW JAMCIUIIMHE. YSCHHUB OOLIyI0 CTPYKTYpPY Kypca, MO3HAKOMHUBIIUCH C 3a4ETHBIMU
BOIIPOCAMHU, MOXXHO MEPEXOAUTH K €r0 MO3TAMHOMY M3YUEHUIO, IPUBJIEKAsl AJI 3TOI0 MaTepUabl
JICKIMHA U PEKOMEHIOBAHHYIO YUEOHYIO JIUTepaTypy.

N3ydass nucuuminHy, HEoOXOIUMO JOOUTBHCS IOJHOIO YCBOEHHUS €€ TEOPETHYECKHX OCHOB,
HAay4YUTbCS IPUMEHATh TEOPETHUYECKUE 3HAHUS JJIs pEUIeHUs NpPaKTUYEeCKUX 3ajad.
ConepxaHue HE3HAKOMBIX TEPMHMHOB, BCTPETHUBLIMXCS B IIpollecC€ OCBOCHHUS Y4eOHOIo
MaTepuajia, MOXXHO BBIICHUTH IPU IOMOLIM CIPABOYHOM JIUTEPATyphl. bosee cloXxHbIE BOIPOCH
YTOUHSIOTCSI HA KOHCYJbTALUSX C MpernojaBareneM Kapeapsl.

Cnenyer 4YeTKo 3HaTh ONPEACIEHUS, NPUHLMIIBI, JONOJHATH KaXKJbl TEOPETUYECKUH BOIPOC
COOTBETCTBYIOLIMMHU IPUMEPAMU U IrpaduKaMu.

DK3aMeH 10 AUCUUILIMHE BKIIIOYACT:

*YCTHBII OTBET Ha 2 9K3aMEHALMOHHBIX BOIPOCA;

*pelleHuE 3a1a4u

*pe3yabTaThl PEUTUHI-KOHTPOJIS.

IIpu onieHKE yCTHOTO OTBETAa Ha 3K3aMEHAMOHHBINA BOIIPOC MIPUHUMAETCS BO BHUMaHHUE!

) IOJIHOTA, TIyOHHA OCBEILEHHs BOIIPOCaA, JJIOTHKa U apryMEHTUPOBAHHOCTb

U3JI0KEHUS MaTepuala,;

2)yMeHHUe CBA3BIBATH TEOPHIO C MPAKTHKOH, NPUMEHATH IOJY4YECHHBIE

3HAHUS U aHAIK3a OyAyIei e TeIbHOCTH;

3)yMeHue WIUTIOCTPUPOBATh TEOPETUUECKHE TIOJIOKEHUS IPUMEPAMH ;

4)KynpTypa peuH.

B xoze sk3aMeHa npenojaBaTellb UMEET NIPaBo 3a7aBaTh JONOIHUTEIbHbBIE BOIPOCHI.

OnennBaHue pe3vabTaToB chopmMupoBaHHoCcTH komueTeHmun OITK-6.2
MeToauyeckne peKOMeHIaAUMHU 110 0(popMIIeHH IO
J1a0opaTopHOi padoThI

JlaGopaTopHble PpadoThl MO AMCUMILUIMHE «XUMHUYECKHE OCHOBBI OHOJIOTHYECKUX MPOIIECCOBY
MIPOBOAMTCS C LIEJIbIO YIITyOJIeHHs U 3aKPEIUICHUs MOJYyYCHHBIX B XO€ JEKIIMOHHBIX 3aHATHI 3HAHUN
U TpUOOpPETCHHE HABBIKOB IIOJIb30BAHMSI PEKOMEHIOBAHHON JUTEPAaTypOl , HABBIKOB HAYYHOIO
UCCIIeIOBaHM, BO3MOKHOCTh apTyMEHTUPOBATh CBOE 3aKIIIOYCHHE; BEIPA0OTKH y CTYJICHTOB HaBBIKOB
M YMEHUM TpaBWIBHO  OQOPMISTH  MPOBEAECHHOE  HMCCJICIOBAHHE.  COBEPIICHCTBOBAHHE
npodeccnoHaNbHOM MOArOTOBKHM OYIYIIUX CHEIIHATUCTOB.

OTBeThl Ha 3amaHus K J1aOOpaTOpHBIM paboTaM JOJKHBI OBITH OCHOBAHBI HAa aHAIU3€ PA3TUYHBIX
HMCTOYHUKOB HAYYHOTO (pa3iuuHble MoOHOrpaduu, CTaThu, [AUCCEpPTallMd U aBTopedepaTs
JUccepTaluii) 1 yueOHOro miaHa (HampuMmep, y4eOHUKH Wi ydeOHble TOCOOMs) KaKk OT€YeCTBEHHBIX,
TaKk W 3apyO0exHBIX aBTOpOB. [lanHas nutepatypa nmubo Oepercs B Oubmauoreke, mubo u3 MuTepHET-
pecypcoB, TuO0 U3 APYTrUX UCTOYHUKOB. HeoOXoanmble MaTepuabl CTYICHTHI TOJDKHBI HAUTH caMu U
TeM CaMblM TMPOJIEMOHCTPUPOBATH CBOM HAYYHO-HUCCIEAOBATEIILCKUE HABBIKM IO TOUCKY
uHpopMalnu.

IIpumepHBIii IepeYeHb BONIPOCOB J1a00paTOPHOI padoThl
Paooma 4.1. ®epmenmur UCCJIETOBAHUE CBOMCTB CAXAPA3BI.

1 Knaccudukanus ¢pepMeHTOoB.
2 Ctpoenne GepmeHTa.
3 Kak M0xHO 0OHApYKUTh MPUCYTCTBHE (PepMEHTA B UCCIIEAyeMOM MaTepuaie?
4 Tlepeuncnaute OCHOBHbIE (PaKTOPBI, BIUSAIONINE HA CKOPOCTh (DEPMEHTATUBHOMN peaKInu.
5 Yem obOycnoBieHa crieiupuIHOCTh (PEPMEHTOB?
6. Ha onHo# 3 cTaguii OMOCHHTE3a TITFOKO3bI OCYIIECTBIISICTCS TIPEBPAIICHHUE SOJOYHON KHUCIOTHI B
I1aBEJICBOYKCYCHYI0 ¢ yudacTueM kodepmenta HAJl+. K kakoMmy THIYy OTHOCHTCS 3Ta peakuus U
KaKylo poJib B Heil BeinosiHsAeT kodpepmeHnt HAJI+?
7. B) Iloctpoiite Tpaduk 3aBUCUMOCTH CKOPOCTH (DEPMEHTATHBHOM peakiuu OT TeMIepaTyphl.
JlaHHBIE O CKOpOCTH (EpMEHTAaTUBHOM peakuuu TMpU pPA3NIUYHBIX 3HAUYEHUAX TEeMIlepaTypbl
MIPEJCTABICHBI B TAOIHUIIE.

3aBUCHUMOCTbH CKOPOCTH (pepMEHTAaTUBHON peakinu, KatanuzupyeMoit pocdarazoit, ot pH cpens



Temnepatypa, °C CKOpOCTb PEaKIIUU, MMOJIB/(JIM>*MHH)

10 5

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

HIkana oneHUBAHUSA BHINOJHEHUSI HHIAUKATOPOB:
WuaukaTtop cuuTaercs BBINOJHEHHBIM, €CiIM JHOO BO BpeMs TeKylled, JTUO0 NpPOMEKYyTOUHOU
aTTecTalliy CTYJCHT HaOpall Kak MUHUMYM MOPOTOBOE KOJMYECTBO OAJIIOB 32 TE€ BHUJIBI AaKTUBHOCTH,
KOTOpBIE OTBEYAIOT 3a JaHHBIA UHAUKATOP.

IIpome:kyTounas

Texkymas arrecrauusi
ym I arrecrauus (3IK3aMeH)

Ne | HMuaukarop

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

Ikana u KpuTEepUM BHICTABJICHUS OLEHOK 32 JUCIHHUIIMHY:

IIxana mn KPpUTCPUH BLICTABJICHUA OLCHOK «OTIUYHO», «XOpPOHIIO», «YAOBJICTBOPUTCIBHO» H
«HEYJOBJIETBOPUTEIILHO» OINHCAHbl B JIOKAIBHOM HOPMATUBHOW JIOKyMEHTauuu TBepckoro
rocygapctBeHHoro ynupepcutera (IlomoskeHue o peHTHHroBOM cucTeMe OOYyYEeHHS CTYISHTOB
TBI'Y).IlonoxxuTenbHas olieHKa MOKET OBITh BBICTAaBIIEHA TOJIBKO B TOM CITy4yae, €CIIU BHIMOJIHEHBI BCE
HWHIUKATOPHI.

[Tpunoxenue 3
Y4yeOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE 00ecriedeHHue TUCHUIIIMHBI

6.1. Pexomenayemasi qureparypa

OcHoBHas TUTEpaTypa:

1. buoxumus yueonuk / pen. E. C. CeBepun. — 5-e uza., ucnp. u npon. — Mocksa : [DOTAP-
Memua, 2020. 768 c¢. — ISBN 978-5-9704-5461-9. .- Tekct : snektponusii // DBC
«KoHcynbTanT CTYICHTa» : [caiiT]. —
URL:https://www.studentlibrary.ru/book/ISBN9785970454619.html— Pexxum noctyma: mo
ITOJIITHCKE.

2. Harmsaanas 6uoxumus / . Konsman, K.-I'. Péwm ; nep. ¢ anrn. T. I1. MoconoBoit. — 7-e uza. — M.
JlaGopatopus 3Hanui, 2021. — 509 c. :. — DrektpoHHbli pecypc. — Pexxum nocryna:
https://kingmed.info/media/book/5/4735.pdf

JlonomauTenbHAs JIMTEpaTypa:

3. OcHoBbl 6noxumun Jlennnmpkepa : B 3 1. T. 1 : OcHoBBI OMOXMMMH, cTpoeHHe M Katanus / /.
Henwscon, M. Kokc ; miep. ¢ anri. — 5-e uza., nepepad. u gomn. — M. : JlabopaTopus 3nanuit, 2022.
— 703 c. :. — DnekTpoHHbIH pecype. — PexxuM nocryma: https://glavkniga.su/filecont/49864.pdf

4. Epmos, 10. A. buoxumus dyenoBeka : yaeOHUK 1t By30B / 0. A. EpmioB. — 2-¢ u3n., nepepad. u
norn. — Mocksa : UszmatensctBo IOpaiit, 2023. — 466 c.— (Bricimiee o0pa3oBanue). —
ISBN 978-5-534-07769-8. — Texkct : snektpoHHbI // OO6pazoBatenbHas miaTdopma FOpaiit
[cafiT]. — URL: https://urait.ru/bcode/512232— Pexum J1oCTyma: 1O MOJIHCKE.

9. CBenenust 00 00HOBJICHHH pado4eil NPOrpaMMbl 1M CHMIIMHBI (MM MOAYJIsT)
| | OOHOBJIEHHBIH pazen OnucaHue BHECEHHBIX U3MEHEHUI | PekBU3UTHI JOKyMEHTa,



https://www.studentlibrary.ru/book/ISBN9785970454619.html
https://kingmed.info/media/book/5/4735.pdf
https://glavkniga.su/filecont/49864.pdf
https://urait.ru/bcode/512232

pabodeii mporpaMMbl
JUIICHUIITHHBI

YTBEpAUBIICTO U3MEHCHUSA

Pazngen I AanoTanms.

W3MmeHs! yackl JISKIUH 1
MPaKTUUYECKUX 3aHATUN COTIIACHO

yueOHOMY miany Ha 2021-2022 yu.

o

ITporokon Nell ot 28.04.21r.
3ace/laHusl YIEHOT0 COBETa
XMMHUKO-TEXHOJIOT'MYE€CKOTO
¢axynpreTa

Paszgen V. YueGHo-
METOIUYECKOE U

JlomoiHeH criucok OCHOBHOH U
JIOTIOTHUTEIbHOU JIUTEPATypPhl

IIporokon Nell ot 28.04.21r.
3acefaHus Y4EHOro COBETa

HHPOPMALMOHHOE XUMHUKO-TEXHOJOTHYECKOTO
obecrieueHne ¢axynbreTa

JIACITUTUTAHBI

Pasgen IV Pa3paboTans! ()OHIBI OLIEHOYHBIX IIportokon Nel ot

O1eHOYHBIE MaTEePHAIIBI
JUTS IPOBEICHIS TEKYTIei
U IPOMEXKYTOUHOM
aTTecTaluu

CPEICTB MO KaXI0W KOMIIETCHIIHA

31.08.22r. 3acenaHus yI€HOTO
COBETa XUMHUKO-
TEXHOJIOTHYECKOT0 (DaKyapTeTa




