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1. IMogcHuTEALHAA 3aNINCKA.

Pabouas mporpamma mo xumum i 10-11 xmacca Ha ypoBHE cpeaHero oOmero
oOpa3oBaHMsI COCTaBJI€Ha Ha OCHOBe TpeOoBaHMii K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOW MPOTpaMMbl CPEIHEr0 OO0IIero oOpa3oBaHUS,
npecTaBiIeHHbIX B DeiepaibHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
OCHOBHOro oOmiero ooOpaszoBanusi, Ha IlpumepHoili paboueli mnporpamMmbl
annekTuBHbBIN Kypc «IIpaktnkym no xumuu B 10 n 11 knaccax ¢ ucnonb3zoBaHuEM
obopynoBanus «IlIkomsHOTO KBaHTOPHUYMay

HopmaTuBHO-nIpaBOBasi 0CHOBA

1. ®enepanbubiii 3akoH oT 29.12.2012 «O06 oOpa3zoBanuu B Poccuiickoit

Odeneparun» (¢ U3MEHEHUSMHM U JIONOJIHEHUSMHM, BHECEHHBIMU
®denepanbHbIM 3aKk0HOM 0T 3 aBrycta 2018 roga Ne 317-03);

. IIpukaz MunucrepctBa IlpocBemiennss Poccuiickonn ®@enepanuu  OT
31.05.2021 No287 « O6 yTtBepxaeHUU (GeaepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeIBLHOTO CTAHAAPT OCHOBHOT'O 0OIIIET0 00pa30oBaHUsY;

. IIpukaz MunucrepctBa IlpocBemenus P® ot 22.03.2021 Nell5 «O6
yTBepkaeHun [lopsiika opraHu3anvd U OCYIIECTBICHHUS 00pa3oBaTEIbHON
NESATETLHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM MPOrpaMMaM —
oOpa3oBaTeIbHBIM MPOTPaMMaM HAYaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIEro u
CpeIHero o011ero 00pa3oBaHusY;

. Ilpukaz MunucrepctBa IlpocBemenuss PO or 20.05.2020 Ne 254 «OO0
YTBEPXKIEHUU (PeAepalbHOro TepedHs y4eOHMKOB, PEKOMEHJIOBAHHBIX K
UCIIOJIb30BAHUIO  TNIPU  pealu3aldd  HMMEIOIUX  TOCYJapCTBEHHYIO
aKKpeIuTaluuio  o0pa3oBaTENbHBIX MPOrpaMM  HAYaJlbHOIO  OOWIETo,
OCHOBHOTO OOIIIETO, CPEAHEr0 OOIIETO 00pa30BaAHUSNY;

Canurapnsie npaBuwia 1 Hopmbl Canllun 1.2.3685-21 «I'urnennueckue

HOPMATHBBI U TPeOOBaHUSI K 00ECIIEUEHUIO0 O€30MaCHOCTH U (WJIH)
0e3BpeIHOCTH JIJIs UeNloBeKa (PaKTOpOB cpebl OOUTAHUS,
YTBEP>KJICHHBIMU TTOCTAaHOBJICHHEM | TaBHOTO TOCYIapCTBEHHOTO
canuTapHoro Bpauya PO ot 28 suBaps 2021 roga Ne28 (nanee -
['urneHnyeckrie HOpMaTHUBEI);

Canurapnsie npasuia CII 2.4.3648-20 «CaHuTapHO-31UI€MUOJIOTHYECKHE
TpeOOBaHMS K OpraHU3AIUSIM BOCTIMTAHUS M O0yUCHUS, OTAbIXA U
O37I0POBJICHUS IE€TEH U MOJIOJCKI», YTBEP>KIECHHBIMHU MOCTAHOBICHUEM
['maBHOTO TOCY1apCTBEHHOTO CaHUTApHOTO Bpaua PD ot 28 ssaBaps 2021
rojga Ne28;

OcHoBHasi 00pa3zoBartenibHas MporpaMMa CpelHero 00IIero oopa3oBaHus
MBOY «3enenogonnckas COLy;

. Ycrapy MYHULUIATBHOTO OIOI>)KETHOTO 0011e00pa30BaTeIHLHOTO
YUpeKIACHUS «3EICHO0NIbCKAsT CPEeIHss 001eo0pa3oBaTebHAs KO
IleTponaBiOBCKOTO paioHa ANTalCKOTO Kpasl.



Kypc mnpennasHayeH ydampmcs CTapliedl IIKOJbl B paMKax  BHEYPOUHOU
JESITETbHOCTH.

Hean kypca:

O3HaKOMUTH ydYaluxcsi ¢ OHOXMMHEH KaK HAayKOH SKCIEepUMEHTAIbHOM,
couerarolield B cebe OpraHMyecKyr0 XUMHUIO U Ouosoruto. Takxke AaHHBIA Kypc
MOMOKET C(HOPMHUPOBATh HABBIKM CAMOCTOSATEIBHON paboThl C HUGPOBBIMU
JaTYMKaMHU, TPOBEICHUS H3MEpPEeHUH H 00paOOTKMU MOJYYEHHBIX H3MEpPEHUH.
Pa3Buth 1NO3HABAaTENbHBIA HMHTEPEC M METANPEAMETHBIE  KOMIIETEHLIUU
oOydJaronmxcsi 4epe3 MPaKTHYECKYI0 NeATeIbHOCTh; PACIIUPUTh, yTIyOUTh W
0000IUTh 3HAHMS O CTPOEHUHM, CBOMCTBaX M (YHKUUAX OHOMOJIEKYJ;
chopMHUpOBaTh YCTOWYMBBIA HWHTEpPEC K MPO(PECCHOHATBLHON JAESITEIBHOCTH B
00J1aCTH €CTECTBEHHBIX HayK.

Ilnanupyembie pe3yJibTAThI OCBOCHUA Y4eOHOI0 Kypca 10 XHUMHH
C ONMMCAHHUEM YHMBEPCAJIbHBIX Y4eOHBIX AeiiCTBUH, J0CTUTAeMbIX
00y4arIUMHCs

JIuunocmmuoie pesyromamol:

OOyuaromuiicsi TOJIYYUT BO3MOXKHOCTh Uil  (DOPMUPOBAHUS  CIEAYIOIIMX
JUYHOCTHBIX Y Y /I:

* OmpeiesieHne MOTUBALlMY U3YUYEHUsl yueOHOTO MaTepHaa;

* OLICEHMBAHHE YCBAaMBAEMOT0 y4eOHOTO MaTepuana, UCXOJs W3 COLMAIBHBIX U
JIMYHOCTHBIX LICHHOCTEM;

MOBBIIIEHUE CBOET0 00pa30BATEILHOIO YPOBHS U YPOBHSI TOTOBHOCTH K U3YUYEHUIO
OCHOBHBIX MCTOPUYECKHX COOBITUM, CBSI3aHHBIX C UCTOPUEU Pa3BUTHUS XUMUU U
00111eCTBa;

* 3HaHHE MPABUJ OBEJCHUS B YPE3BbIYAHBIX CUTYAIIUsX;

* OI[EHUBAHKE COIMATHLHON 3HAYMMOCTH MPOQPECCUl, CBI3aHHBIX C XUMHUEH;

* BJIaJICHUE MpaBUJIaMU 0€30MaCHOTO OOpaleHUs] ¢ XUMUYECKUMHU BEIIECTBAMH U
000pyI0BaHUEM, TIPOSIBIICHUE SKOJIOTUYECKON KYIbTYPHI .
Memanpedmemmoie pe3ynomamol:

PeryasitTuBHbie

OOyuaromuics TOJYYUT BO3MOXHOCTh JUIsi  (DOPMUPOBAHUS  CIEAYIOIIMX
peryiasaTuBHbIX Y'Y /]

* IIeJIeTIOJNIaraHMe, BKJIIOYAash TIIOCTAaHOBKY HOBBIX II€Jield, MpeoOpa3oBaHUe
MPAKTUYECKOM 3a/laud B IIO3HABATEIBHYIO, CAMOCTOSITCIIBHBIN aHAIU3 YCJIOBHUM
JIOCTH>KEHUS 11E€]IM Ha OCHOBE YUETA BBIICJICHHBIX YUUTEIEM OPUEHTUPOB JIEUCTBUS
B HOBOM Y4€0OHOM Marepuase;

* UIAHUPOBAHUE MTyTH JOCTHKEHUS LIEIIEH;

* YCTaHABJIMBAHUE 1IEJIEBBIX MPUOPUTETOB, BhIICTICHUE aAIbTEPHATUBHBIX CIIOCOOOB
JOCTHKEHUSI 11eJIM 1 BBIOOP Hambomee 3pGeKTUBHOTO Croco0a;



* YMEHHE CAMOCTOSITEIbHO KOHTPOJUPOBATh CBOE BPEMsI U YIIPABJISATh UM;

* yMEHHE MPUHUMATh PEIICHUS B TPOOIEMHOI CUTYyaIlNH;

*[IOCTAHOBKA Y4YeOHON 3ajauyd, COCTaBJICHHE IUJIaHA U TIOCJIEeI0BATEIbHOCTH
JICUCTBUI;

* opranuzanus pabo4yero Mecta npu BBIIIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* MPOTHO3MPOBAHUE PE3yJibTaTa YCBOEHUs, OIIEHUBAHWE YCBOEHHOTO MaTepuala,
OIICHKa KayeCTBa M YPOBHS YCBOCHUS, KOPPEKIUS B IJIaH U CIIOCO0 JASUCTBUS MpHU
HEOOXOIMMOCTH.

Ilo3HaBareJbHbBIE

OO0yyaronuiicst MOJIy4uT BOZMOKHOCTH JJ1s1 POPMUPOBAHUS

CIEQYIOIIMUX MO3HAaBaTeNbHbIX Y Y 1:

* IOMCK U BbIJIETIEHHE HH(POPMALINH;

* aHaJIM3 YCJIOBUU U TpeOOBaHMM 3ajlauu, BEIOOP, COMOCTABIICHHE U 0OOCHOBaHUE
criocoba peleHus 3a1a4u;

* BbIOOp Haubosiee 3P(PHEKTUBHBIX CHOCOOOB PEIICHMS 3a/1a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIJIOBUU;

* BBIJIBIDKEHUE U 000CHOBAHUE THIOTE3bI, BEIOOP crioco0a e€ MpoBEpKY;

* CaMOCTOSITEIbHOE CO3/IaHHE AJITOPUTMa JIEATEIbHOCTH MPU PELICHUH MpoOieM
TBOPUYECKOTO U MOUCKOBOT'O XapaKkTepa;

* YMEHHUS XapaKTEePU30BaTh BEILIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

* OMKUCHIBAHUE CBOMCTB TBEPABIX, KUAKUX, FA3000pa3HbIX BEILIECTB, BHIICIECHUE UX
CYILIECTBEHHBIX IIPU3HAKOB;

* N300paXkeHNe COCTaBa MPOCTEUIINX BEUIECTB C MOMOUIbI0 XUMUYECKUX (POpMyT
Y CYIIHOCTH XMMHUYECKUX PEAKLMI C TOMOIIBI XUMUYECKUX YPaBHEHU;
*[IpOBe/IcHWE HAOMIOACHUA M ONHMCAHWE TPU3HAKOB U YCIOBUH TEUYCHUS
XUMHUYECKUX PpEaKUUd, BBITOJHEHHE XUMHUYECKOIO 3KCIEPUMEHTA, BBIBOJABI Ha
OCHOBE aHajiM3a HAOJIOJEHUU 3a SKCIEPUMEHTOM, pEIICHUE 3a/iay, MOJyYeHHUe
XUMUYECKON MHPOPMALIMK U3 PA3TUYHBIX HCTOYHUKOB;

* YMEHHE OPTaHU30BbIBATH UCCIIEJOBAHUE C 1IEJIbI0 IPOBEPKU TMIIOTES;

* YMEHHE JIe1aTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* YMEHUE OOBEKTHBHO OIICHMBaTh MH(GOPMAIMIO O BEIIECTBAX M XMMHUYECKUX
npoueccax, KpUTHUEeCKH OTHOCUTHCS K TICEBAOHAYYHON HH(pOpMaLIUH.
KommyHukaTHBHBIE

OO0yuaromuiics MOJYyYUT BOZMOXKHOCTD /7151 (HOPMUPOBAHHUS

CHEAYIOIIMX KOMMYHHUKATUBHBIX Y'Y /:

* NOJIHOE U TOYHOE BBIPAKEHHWE CBOMX MBICIEH B COOTBETCTBHM C 3a/JlauaMy U
YCIIOBUSIMH KOMMYHUKAIIUH;

* QJIEKBaTHOE MCIOJIb30BAaHUE PEYEBBIX CPEJICTB IS JUCKYCCHU M apryMEHTALUH
CBOEH MO3UIMH, YMEHUE MPEACTABIATh KOHKPETHOE COJAEpKaHHME C COOOIICHUEM



€ro B MHCHbMEHHON M yCTHOM (opme, ompeleseHue Crnoco0OB B3aUMOIECUCTBUS,
COTPYJIHUYECTBO B IOUCKE U cOOpe HHPOPMAIIHH;

* ONpeJelIeHUE CIIOCOOOB B3aMMOJEUCTBUSA, COTPYIAHUYECTBO B MOUCKE U cOOpe
uH(OpMaIMU, ydacThe B JHAJIOTe, IUIAHUPOBAHUE OOMUX CHOCOOOB pPabOTHI,
MPOSIBIICHUE YBAKUTEILHOTO OTHOLIEHUS K IPYTUM 00y4aeMbIM;

* OINHCAHME COJICP)KAHUS BBIMIOJHIEMBIX JEHCTBUNA C IEJNbI0 OPUEHTHUPOBKU
PEIMETHO-IIPAKTUYECKOM eI TeIbHOCTH;

* YMEHHS YUYUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCA K KOOPAMHALIMH PA3TUYHBIX
HO3UIMI B COTPYAHUYECTBE;

* (QopmynupoBaTh COOCTBEHHOE MHEHHME M TO3ULHI0, apryMEHTHPOBaTh U
KOOPAMHUPOBATH €€ C MO3ULIMSIMH MapTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE
00I1Iero peIeHs] B COBMECTHOM 1eATeIbHOCTH;

* OCYILIECTBJISTh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHHYECTBE
HEO0OXOIMMYIO B3aMOTIOMOIIIb;

* [UIAHUPOBATh OOUIME CHOCOOBI PadOTHI; OCYUIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OIICHKY JIEWCTBHI MapTHEPA, YMETh YOCKIATh;

* HCTIOJIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEACTBA JIJIs1 OTOOPaKEHUSI CBOUX YYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (omucanue, OObSICHEHHE)
coJiep>KaHUe COBEpPIIAEMbIX ACHCTBUI Kak B (hopMe IPOMKON COLIMATIM3UPOBAHHON
peun, Tak ¥ B popMe BHYTPEHHEH pedn;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3Ys CPEACTBA YCTHON H
NUCPMEHHOW KOMMYHHKAIMM Tpu  paboTe ¢ TEKCTaMu Yy4yeOHHMKa W
JOTIOTHUTEIPHOM ~ JIUTEPATypOd,  CHPABOYHBIMU  TaOJMUIAMHU,  TPOSBIATH
TOTOBHOCTh K YBaXCHHIO HWHOM TOYKHU 3pEHHs] IpPHU OOCYXKICHHH pPE3YJIbTaTOB
BBITIOJTHEHHOH paOOTHI .

Ilpeomemmnuie pesynomamaol

OOy4aronuiicst HAy4YnuTCs:

* TPHUMEHITh OCHOBHBIE METOABl TO3HAHMA: HAONIOJIEHHWEe, W3MEpPEHUE,
IKCIIEPUMEHT;

* XapaKTepU30BaTh TEPMUHBI U MOHATHS, OOBSACHATH B3aUMOCBS3b MEXKIY HUMU;

* 000CHOBBIBATH CHUCTEMY B3IJIOB Ha IKUBYIO NPUPOLY, MPUMEHSs
OMOJIOTMYECKUE TEOPUH, YUEHUs, 3aKOHbI, 3aKOHOMEPHOCTH, TIOHUMATh TPaHUIIbI
UX IPUMEHUMOCTH;

* KJIACCU(UITUPOBATH OCHOBHBIE OMOIOTUYECKUE MAKPOMOJICKYJIBI;

* ONUCHIBATh (DYHKIIMU OEITKOB, HYKJIIEMHOBBIX KHCIIOT, YIJIEBOIOB U JIUINIOB,;

* YCTaHaBIWBAaTh CB3b CTPOCHHWS W (YHKIMA OCHOBHBIX OHMOJOTHMYECKHUX
MaKpOMOJIEKYJI, X POJb B IPOIIECcCax KIETOYHOIO MeTaboIn3Ma;

* 00BACHATH 3HAUEHUE MUKPO-, MAKPO- U yJIBTPAMHKPOIIEMEHTOB B KJIETKE;



* MOHMMATh CYIIHOCTh OHMOCHHTE3a OEeIKOB, MeXaHu3Ma JAeHCTBHS (DEPMEHTOB,
onocuntesa JIHK m PHK, pacnama GenkoB, OmocmHTe3a M OOMEHa YIJIEBOJIOB,
OMoCUHTE3a U OOMEHA JIMIHAOB, OMOJIOTMYECKOro OKHCIeHHS W cuHTe3a ATO,
MEeXaHHU3Ma JICUCTBUSL CTEPOUTHBIX TOPMOHOB;
* peliaTh 33/laud Ha OMNpeNesICHUE MocienoBaTeabHocT HykiaeotuaoB JJHK u u
PHK (MPHK), antukomonoB TPHK, mocnegoBaTenbHOCTH aMHHOKUCIOT B
MoOJIeKyJie Oenka, TpPUMEHSS 3HAaHUA O peaKlIMsIX MaTPUYHOTO CHHTE3a,
F€HETUYECKOM KOJI€, IPUHIUIIE KOMILIEMEHTAPHOCTH;
* JIeTIaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPHIE TPOU30MIYT B MPOIECCaX MATPUIHOTO
CHHTE3a B Clly4ac U3MEHEHUs I10CIIE0BaTEIbHOCTH Hyki1eoTnunoB JJHK;
* 00OCHOBBIBaTh B3aMMOCBSI3b IUIACTUUECKOTO M JHEPrEeTHYECKOTO OOMEHOB;
CpaBHMBATh  MPOLECCHl  IUIACTUYECKOTO M DHEPreTHYECKOr0  OOMEHOB,
MPOUCXOAIINX B KIIETKAX KHUBBIX OPraHU3MOB;
* XapaKTepU30BaTh METO/Ibl OMOXUMHUYECKUX UCCIICIOBAHUMH;
* MPOBOJUTH Y4EOHO-UCCIICIOBATEIIBCKYIO JEATEIIBHOCTh: BBIJBUTATh THIIOTE3HI,
TJIAHUPOBATH PabOTy, OTOMPATh U MPE0OPa30BHIBATH HEOOXOIUMYIO HH(OpPMAITHTO,
MPOBOAUTH SKCHEPUMEHTBI, HHTEPIPETUPOBATh PE3YJIbTATHI, JI€JIaTh BHIBOJbLI Ha
OCHOBE TOJTYYEHHBIX PE3yIbTaTOB;
OO0y4aromuicst TOJIy4YUT BO3MOKHOCTh HAYUUThCS:
* BBIJIBUTATh U MPOBEPSITH IKCIEPUMEHTAIILHO TUIIOTE3bl O XUMHUYECKUX CBOMCTBAX
BCILIECTB HAa OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTHM BCTyIaTh B
XUMHUUYECKUE PEaKIMH, O XapakTepe M MPOAYKTaX Pa3IUYHBIX XUMHUYECKHUX
peaKkuuii;
* XapaKTEepU30BaTh BEIIIECTBA [0 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEKIY JTAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
* BBIABUTaTh M TPOBEPATh OKCIEPUMEHTAJIBHO THUIIOTE3bl O pe3yjibTarax
BO3JICUCTBUSI Pa3IMYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XUMHUYECKOU
peakIuu;
* HCMOJIb30BaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIICTCHIIMM TPU BBITOJHEHUU
IIPOCKTOB M yYCOHO-HCCIICIOBATEIILCKUX 3a7ad 10 M3YyUYCHHUIO CBOKMCTB, CIIOCOOOB
MOJYy4YECHHUS U pacliO3HABaHUS BEIIECTB;
* 00BEKTUBHO OIICHHWBATh HH(POPMAIIHIO O BEIIECTBAX U XUMHYECKUX ITPOIIECCax;
* OCO3HAaBaTh 3HAYCHHE TEOPETHMYECKUX 3HAHUM 10 XUMHUU ISl MPAKTUYECKOMU
JeSITEILHOCTH YEJIOBEKa;
* CO3/1aBaTh MOJICJIM M CXEMBbI JIJIsl PEIICHUS] YYEOHBIX U MO3HABATEJIbHBIX 3a]1ay;
MOHUMATh HEOOXOJUMOCTh COOJIFOACHUS MPEANHUCAHUN, TMpeajiaraeMbiX B
UHCTPYKIUAX IO UCIIOJIBb30BAHUIO JICKAPCTB U JIP.

2.0nucaHue MeCTa Kypca B y4eOHOM ILIaHe:



[Iporpamma paccunTana Ha 68 yuyeOHBIX yacoB — 1o 2 4 B Heaemo B 10-11
KJIacCax, COOTBETCTBEHHO (34 y4eOHBIX HEIENN).

2. Conepxanue y4e0HOro Kypca BHEYPOUYHOM 1eATEJIbHOCTH

HazBanne paznena
(Tembl)

Kon-Bo yacos g
W3y4EeHUs pa3aena,

Conepxanne y4eOHON TeMbI

TEMBI
AB | Pa6 | KonTpons
TO |O4Ya | HbIE
pc | = paboTHI,
Ka paKTuye
s CKHE
paboTel H
T.J
K/P | II/P
10 kaace
Tema 1. 4 |4 [udporsie naruuku. OO6IME
XUMUYECKAN XxapakTepucTuku. duszndeckue 3PGeKTsl,
HKCHEPUMEHT U UCIIOJIb3yeMbI€ B pab0oTe JaTYUKOB.
1 poBbIe
Jabopatopuu
Tema 2. Begenue |2 |2 bunoxumus — Hayka 0 Ka4eCTBEHHOM

B OMOXUMUIO

COCTaBe, KOJIMYECTBEHHOM COJICPKAHUU U
peo0pa30BaHUSIX B MIPOIIECCE
JKU3HENCATEIILHOCTH COSIMHEHNH,
00pa3yrolux KuBy0 Mateputo. Mctopus
pa3BuTHs OMoXuMuu. Posb
OTEUYECTBCHHBIX YUEHBIX B PA3BUTHHU
onoxuMuu. B3anMoOCBs3b OMOXHUMHU C
MOJIEKYJIIpHOM Ouonorueit, ouodusnkoi
1 OMOOpraHWYECKON XUMHEH. 3HaueHuE
OMOXUMUU )11 pa3BUTHS OMOJIOTHH,
MEIUIUHBI, OMOTEXHOJIOTUH, CEIHLCKOTO
XO035IMCTBA, TEHETUKU U DKOJIOTHH .
MeToapl OMOXUMHUUYECKUX HCCIIEI0BAHUI
U WX XapaKTepucTuka . Mcrons3oBanue
COBPEMEHHBIX CKOPOCTHBIX H
aBTOMATH3WPOBAHHBIX (DU3UKO-
XAMHUYECKUX METOIOB aHaAIN3a IS




OMOXUMHUYECKHUX 1ejiel . buoxumMuueckue
METO/Ibl MOHUTOPUHTA OKPYKAOLIEH
Cpenpl .

Tema 3.
XHUMHUYECKUHN
COCTaB
OpTraHu3MOB U
o0111ee moHATHE 00
oOMeHe BEIECTB U
DHEPI'UM B KUBOU

pUpoIe

[TonsiTHE O TTABHBIX OMOTEHHBIX
aneMeHTax. Makpo- 1 MUKPO3JIEMEHTHI .
3aKOHOMEPHOCTHU PaCIpOCTPAHEHUS
AJIEMEHTOB B JKMBOU PUPOJE .
[ToTpeOHOCTh OPraHM3MOB B XUMUYECKHUX
dJIEMEHTax . buoreoxuMmu4yecKum
KPYTOBOPOT BELIECTB B MIPUPOJE —
OCHOBA COXPAHEHHUS PAaBHOBECHUS
ounocdepsr . Macmtabbl 0OMeHa BEIIECTB
B J)KMBOM nipupoje . [limactuueckue u
DHEPreTUYECKHUE BELIECTBA .
buosiornueckn aKkTUBHBIE COETUHEHUS,
MX POJIb B )KU3HU YEJIOBEKA, )KUBOTHBIX U
pactrenui . [loHsTHE O MmecTULMAAX U UX
BUJIAX .

Tema 4. benkn.
Pacnag u
OnocHuHTE3 OEIIKOB

Ponpb GenkoB B MOCTPOEHUH U
(YHKIIMOHUPOBAHUU KUBBIX CUCTEM .
[IoHATHE O IPOTEOME U TPOTEOMHUKE .
AMVUHOKHUCIIOTHBINA COCTaB OEJKOB .
[ToHsiTHE O TPOTEUHOTEHHBIX
AMHUHOKHCJIOTAX .

Crnoco0 cBsi3u aMUHOKHCIIOT B OEJIKOBOM
MoJiekyJie. [lentuapt . [Ipupoaneie
nenTuasl (TIyTaTUOH, Ba30MPECCHH,
sHKe(DaTUHBI, SHAOPGUHBI U Jp .), UX
(bu3HoIOTHYECKOE 3HAUCHUE U
UCIOJIb30BaHUE B KAUECTBE METUITMHCKUX
IIpenapaToB . XUMUYECKUNA CUHTES
NENTUAO0B 33JJaHHOTO CTPOEHUS U
BO3MOXXHOCTH MX MTPUMEHEHUS .
CrpykTypa OEIKOBBIX MOJIEKYJI .
[TepBruyHas CTpyKTypa OEJIKOB .
[TpuHLIUIIBI U METOJIbI OIIPEIETICHUS
MEPBUYHON CTPYKTYpPHI OeTKa .




Bropuunas u HanBTOpUYHAS CTPYKTYPHI
oenkoB . [Tonsitue 06 o- u -
KOH(pOpMaUAX MOJTUIEITUAHON LU
(pa6otsl JI . [Tonunra) . [TapameTpsl o-
CHUPAIH MOJIUNENTUAHON 1enu . CBs3b
IIEPBUYHON U BTOPUYHOMN CTPYKTYP
oenkoBol MoseKkyJbl . Kitaccuduxanus
OENKOB 1O AJIEMEHTaM BTOPUYHON
CTPYKTYPBI . JIOMEHHBIN IPUHLIAIL
CTPYKTYpPHOI OpraHuzanuu O€IKoB .
[TonsiTue 0 CTPYKTYPHBIX U
(GYHKITMOHATBHBIX IOMEHAX (Ha IpuMepe
UMMYHOTJIOOYJIMHOB U KaTAIUTUYECKH
aKTUBHBIX OenkoB) . TpernuHas
CTPYKTypa O0enkoB . THTIbI CBsI3EH,
00ecTeunBarOINX MOAICPKAHUE
TPETUYHOMN CTPYKTYpPHI . JIMHAMUYHOCTH
TPETUYHOU CTPYKTYpPbI OEIIKOB .
CamoopraHu3aius TpEeTUYHON CTPYKTYpPbI
OEJIKOBOW MOJIEKYJIBI U POJIb
cnenuduueckux OeIKoB-IIanepoOHOB B
stoM npouecce. [Ipeackazanue
IPOCTPAHCTBEHHOTO CTPOCHUSI OEJIKOB
UCXOJS U3 UX IEPBUYHOU CTPYKTYPHI .
YerBepTUUHAS CTPYKTYpa OCIJIKOB .
KonkpeTHbIe IpUMEphl YE€TBEPTUIHON
CTPYKTYpPBbI O€TKOB (reMOrI001H, JaKTaT-
JeruIporenasa, Katanasa u Jip .) .
Homenknatypa u kiaccuduxanus 6enkoB
. @yHKIMOHAIbHAS KJIacCU(UKaLUS
OEJIKOB U XapaKTepUCTUKA OT/IEIbHBIX
IpyHI: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3aIUTHBIX, TOKCUYECKUX, PELIETITOPHBIX
U PEryJSITOpHBIX . benku
(METAIJIOTHOHEWHBI, TEMOTJIOONH U JIp .) .
Pacnan 6enkoB . DepMeHTHI,
OCYIIECTBIISIOIIME paciaj OEIKOB .
[IpoTeacomMbl — KOMIIJIEKCHI
IPOTEOTUTHUECKUX (PEPMEHTOB .




MaxopHblie OJTKM KPOBH KaK HUCTOYHUKHU
OMOJOTUYECKN aKTHUBHBIX TETITHUIOB .
Mertabonu3m aMuHOKUCIIOT . KoHeuHbIe
MPOJYKTHI pacraja OeJKOB U IMyTH
CBS3bIBAHUSI aMMHAKa B OPraHU3ME .
[Tyt HOBOOOpa30BaHUSI aMUHOKHUCIIOT .
[lepBruyHbIC U BTOPUYHBIE AMUHOKHUCIIOTHI
. 3aMEHHMbIE U HE3AMEHUMBIE
aMUHOKHUCIIOTHI . buocuHTe3 OENKOB .
MatpuuHasi cxeMa OMOCHHTE3a OEIIKOB .
AKTUBUPOBaHME aMUHOKHUCIIOT (CUHTE3
amuHoanwi-TPHK) . Ctpoenue pubocom .
CocTraB IpOKapuOTUYECKUX U
AYKApPUOTUUYECKUX pUOOCOM .
[ToaupuOoCcoMBI . DTarbl TPAHCIISAIHH
(MHULIMALINS, DJIOHT AU, TEPMUHALINS) U
ux perymnsauus . Koa 6enkoBoro cuuresa .
Oco0EHHOCTH TEHETHYECKOTO KO/1a
MUTOXOHJPHUHA U XJIOPOILIACTOB .

JlabopaTopHbIii padoThI

1 . Onpenenenue cpeapl pacCTBOPOB
AMUHOKHCIIOT.

2 . OnpeneneHne U303JeKTPUIECKON
TOYKH >KEJIATUHBI.

3 . OnpenesnieHne TeMnepaTypsl
IUIaBJICHUS aMUHOKHUCIIOT.

4 . BnusiHue TemMIiepaTypsl Ha CBOMCTBA
OEJIKOB.

S . Bimsinue namenenus pH Ha cBoucTBa
OEJIKOB.

6 . I[BeTHBIE peakiuy Ha OCIKH.

Tema 5.
OepMEHTBI

Pa3nooOpa3ue KaTaauTUYeCKd aKTUBHBIX
MouiekyJ . KatanuTuiecku akTHBHbBIE
0esku (PH3UMBI), KATATUTUYECKH




axktuBable PHK (pr6o3umer),
KaTaJUTUYECKU aKTUBHBIC AaHTUTENA
(a63umnbl). Karanutnueckas GyHkuus
OenkoB . Paznuuus B cBoMcTBaX
(hepMEHTOB M KaTalu3aTOPOB UHOMN
npupozs! . CieupUIHOCTb JeHCTBUS
¢dbepmenToB . Ponb 0TeuecTBEHHBIX
yuénbix (U . IT. ITaBnos, A . E .
Bpaynuireitn, B . A . DHrensrapar u ap .)
B Pa3BUTHUH 3H3UMOJOrHH . [ToHsITHE O
CyOCTpPaTHOM M aJUIOCTEPUUYECKOM
LEHTpax B MOJIEKyJe PEpPMEHTOB .
depMeHTH MOHOMEPHI (TPUTICHUH,
JU301UM) U MYJIbTUMEPHI (TJTyTaTUOH-
penykrasa) . [lonsitue o kopepmMeHTax .
KodepmenTsr —nepeHocuruku Bogopoia
u snexktpoHoB (HA, HAJI®, ®AJT), u
atoMHbIX Tpynn (AT®, kodhepmeHT-A,
HJ1®d-caxapa) . MHOXeCTBEHHBIE (POPMBI
(dbepMeHTOB U X (PYHKIIMOHAILHOE
3HaueHnue. N3odepmeHTol
JaKTaTAECTUAPOTreHasbl . 3HaUeHUe
UCCJIETOBaHHSI MHOKECTBEHHBIX (popM
(epMEHTOB AJI1 MEAULIUHBI, TEHETUKH,
CEJIEKIIMY U MOHMTOPUHTA OKPY>KaroIen
cpensl . Mexanusm aeicTBUS GEpPMEHTOB
. @epMEeHT-CyOCTpaTHbIE KOMILICKCHI .
KonctanTa auccornuanuu GepmMeHT-
cyoctparHoro komiuiekca (KS) u
KoHcTaHTa Muxasnuca (KM) .
AKTHBATOpPHI 1 HHTUOUTOPHI (PEPMEHTOB .
Bnusinue kceHOOMOTHKOB Ha aKTUBHOCTh
¢dbepmenToB. Homenknarypa u
knaccudukanus GpepMeHToB . [[puHIUIBI
kjaccupukanuu GHepMeHTOB .
[TpoMbIeHHOE TIOTyYeHUE U
IPAKTHYECKOE UCIOIb30BaHHUE
dbepMeHTOB . [lepcrieKTUBEI
IPAKTUYECKOI0 UCIIOJIb30BaHUS PU-




0031UMOB U a03UMOB 15l 00pHOBI €
3a00JIeBaHUSIMU YEJIOBEKA .

JlabopaTopHbIii padoThI
1 . TepmonaOGMIBHOCTH (HEPMEHTOB .

2 . BrusiHMe aKTHBAaTOPOB M MHTUOUTOPOB
Ha paboTy (EepMEHTOB .

Tewma 6.
Buramuubl n
HEKOTOPBIC APyTrUe
OMOJIOTHYECKHU
AKTHUBHBIC
COCIIMHCHMUS

HcTopust OTKPHITHS BUTAMUHOB . PoJib
BUTAMUHOB B IIUTAaHUH Ye€JOBEKA U
’)KMBOTHBIX . ABUTAMHUHO3BI,
TUTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI .
CooTHOIIEHE BUTAMUHOB 1
KO(EpPMEHTOB .

Buramepuns . JKupopactBoprmslie
BUTaMUHBI . Butamun A u ero yuacrtue B
3putenbHOM akte . Butamunbsl D, Ku E n
UX POJIb B OOMEHE BEIIECTB .
BoiopacTBopuMbI€ BUTAMUHBI .
Buramunnl B1,B2, B5, B6, B12, ux
3HaYeHHE B 0OMEHE BellecTB . Butamun
C (ackopOMHOBas KUCJIOTA) .
Pa3nooOpa3zre 6MOIOTHUEeCKN aKTUBHBIX
COCJIMHECHUI: aHTUBUTAMUHBI,
AHTUOMOTUKH, PUTOHIU I, TePOUIINIBI,
nedoaruanThl, POCTOBBIC BEIIECTBA
(BaXKHEUIIINE MPE/ICTABUTETN U
MEXaHU3MBI JICHCTBUA) .

JlaGopaTopHbie padoThI
1 . KauecTBeHHas1 peakiys Ha BATaMUH A

2 . KonnuecTBEeHHOE ONpECICHUE
BuTamMuHa P B yae .

Tema 7.
HyxiennoBsie
KHUCJIOTBI U UX

Hcropust OTKPBITHS U U3yYEHHUS
HYKJIEUHOBBIX KMCJIOT, UX XUMUYECKUI
cocTaB. XapaKTEPUCTUKA ITyPUHOBBIX U
MAPUMHIMHOBBIX OCHOBAaHHM, BXOIAIINAX




oOMeH

B COCTaB HYKJICHMHOBBIX KHCJIOT .

JIBa Tuma HyKJIEMHOBBIX KUCIOT:
NE€30KCUPUOOHYKJICMHOBASI KUCIIOTA
(AHK) u pubonyknenHOBast KUCIOTA
(PHK) . Paznuuusa mexny JIHK u PHK no
COCTaBY TJIABHBIX a30TUCTHIX OCHOBAHUH,
MEHTO3aM, MOJIEKYJIIPHOU Macce,
JIOKAIU3alMU B KJIETKE U (PYHKIUSAM .
Crpykrypa u ¢pyskiuu JJTHK .
Copnepxanune JIHK B opranusme u
JoKanu3anus e€ B KJIEeTKe (sapo,
MUTOXOHAPHH, XJIOPOILJIACTA, STTUCOMBI) .
Pazmep u popmer monexyn JJHK .
Konbuesas popma JIHK HekoTopbix
(daroB, MUTOXOHJIpUI U XJIOPOILIACTOB .
[TepBuunas ctpykrypa JHK . Ycnexu u
MEPCIIEKTUBBI B pacii(PpoOBKe CTPYKTYPHI
T€HOMOB MUKPOOPTaHU3MOB, PACTEHUN U
*KUBOTHBIX . [IpoekT «I'eHom yenoBekay .
Bropuunas ctpykrypa [JHK (monens [x
. Yorconau @ . Kpuka) .
KoMriieMeHTapHOCTh a30TUCTBIX
OCHOBAHHUM U €€ 3HaYCHHUE I
BOCITPOU3BEJEHUS CTPYKTYPBl TEHOMOB .

Tpernunas crpykrypa JIHK .
Ceepxcnupanm3zanus JJHK .
N30bITOYHOCTS M KOMIIAKTHOCTH MOJIEKYJT
JHK . Ctpoenue xpomatuna . MyTtaiuu
B JIHK u pakTophl, MX BHI3BIBAIOIINE .
Penapauus crpykrypst JJHK u e€
3HAYCHUE JJIs1 COXPAHEHHUS BUJIOB .
Hacnencreennnie 3a0oieBanust . PHK, ux
kinaccudukanus (TPHK, pPHK, MPHK,
MaPHK, tmPHK, Bupycusie PHK) .
CpaBHUTENBHAS XapaKTEPUCTUKA BUIOB
PHK 1o ux cTpykType u QyHKITUSAM .
Mexanu3m OnocuHTe3a (pPEeTIUKaIm)
JHK . ®epmentsl (PHK-nonumepasa,




JHK-nonmumepasza, [IHK-nuraza) u
OenkoBbIe (PAKTOPHI, yUACTBYIOIINE B
permmkanuu [JHK . Penmmkanuonnas
BIJIKA M 3Tankl Onocunre3a JJHK .

Oco0eHHOCTH PETTMKAILIUY Y TIPO- U
sykapuort . buocunres PHK
(TpaHCKpHUIILIMS) U €€ PEryJsIus y Mpo- U
aykapHoT . [loHsTHE O TpPaHCKPUNITOHAX U
onepoHax . Co3peBaHue (MPOIECCUHT)
PHK . CninaiicuHr u ero BUbI .
AyTtocmiaiicunr . «PenaktrupoBaHue»
PHK . O6patnas Tpanckpunius u e€
3HAYEHUE JJIS CYIECTBOBAHUS BUPYCOB
(Ha mpuMepe BUpyca UMMYHOiepuIuTa
YeJI0BEeKa U BUPYCOB IpUIIA) U
BHYTPUTCHOMHBIX TTepecTpoek . [TonsTue
O TTOJBIKHBIX TEHETHYCCKUX DJIEMEHTAX
Y X 3HAYCHHH JIJIS1 IBOJIFOITUN TEHOMOB .
[ToHsATHE O TEHETUYECKON MHKEHEPUH .
[TpuHIUTIBI U CTPATETUH MOJIEKYJISIPHOTO
KJIIOHUPOBaHMSA . J[oCTIKEHHS 1
MEPCTIEKTUBBI MOJICKYJIIPHOM
OMOTEXHOJIOTHH .

JlaGopaTopHbie padoThI

1 . BeineneHne HyKJI€ONPOTEUHOB U3
JIPOKIKEH.

11 kaacce

Tema 8. YrieBoabsl
U UX 0OMeH

2

Knaccudukanus yriesoqos . [Ipocteie
yIJIeBOIbI (MOHOCAXapHIbl) U UX
npeacTaBuTeNu (prubo3a, IIIoKo3a,
bpykTo3a, ragaktosa) . CI0KHbIC
yrieBojbl . Jlucaxapuisl (caxaposa,
JaKkTo3a, ManbpTo3a) . [lomucaxapuasl, ux
CTPYKTypa U MPECTAaBUTEH (TIUKOTECH,
KpaxmaJ, KJIeTdyaTka, XuTuH) . OyHKIun
YIJIEBOJIOB (SHEpreTuyecKas,




MeTaboIn4ecKasi, pelenTopHas ¥ JIp .) .

['TMKONIpOTENHBI KaK AETEPMUHAHTBI
rpymi kpoBu . O0meH yrieBooB . [lytu
pacnazaa nonaucaxapuzion . Perymsuus
docdoponuza npu yyactuu ropmoHoB, G-
oenkoB, TAM® u NpoTEeUHKHHA3 .

Oobmen rmoko30-6-gocdara
(IMXOTOMUYECKUN U aTOTOMUYECKUM
nyTH) . OOMeH MUPOBUHOTPATHOM
KHUCIOTHI . [ mukomu3 . CnupToBoe
OpoxxeHue . [leficTBue 3TaHONIa HA
opranu3M uesoBeka . [TonmudepmenTHbII
KOMILIEKC OKHCIUTEIHHOTO
NeKapOOKCHUITMPOBAHUS
IIAPOBUHOIPAAHON KUCIIOTHI . [{rKi
TPUKapOOHOBBIX U JUKAPOOHOBBIX
KHCJIOT, €r0 3HaYeHUE B OOMEHE BEIIECTB
1 00€eClIeYeHUN OpraHu3Ma SHEPTHUEH .
buocuntes yrineBonos . [lonarue o
HNEPBUYHOM OMOCHHTE3€ YTJIEBOJIOB .
['mrokoneorenes . buocunres onuro- u
MOJIMCAaXapHUIOB .

JlaGopaTopHbie padoThI
1 . [IBeTHBIE peakuuy Ha Kpaxmall.

2 . KauecTBeHHBIE PEAKIIMIO HA MOHO- U
JMCaxXapu/bl.

Tema 9. JIununael u
nX OOMEH

OOwas xapakTepucTuka u
Kkjaccupukanus munuaoB.CTpyKkTypa u
GyHKIUM TUOUA0B . Ponb unuaos B
MOCTPOCHUU OMOJOTHUECKHX MEMOpaH .
Crpykrypa 1 GyHKUIUH JIUTIOTPOTEHHOB .
O6men xupoB . Pacnian sxupos u f3-
OKHCJIEHHE BBICIIUX KUPHBIX KUCIIOT .
['MMOKCHIIEBBIN UK ¥ €70 POJIb BO
B3aMMOCBS3M OOMEHA JIUIHJIOB U
yTIeBo10B . MexaHu3m OHOCHHTE3a




BBICIIINX XKUPHBIX KUCTOT . brocuuTes
TpurauiepuaoB . Hapymenus B oOmeHe
KUPOB . OKUPEHUE U €TO PUUNHBI .
Bocku, ux crpoenue, pyHkmmuu u
NPEICTaBUTENH (CTIepMaIeT, MYESTUHBIHI
BOCK) . Ctepuapbl . CTepoJibl (X0IeCTepod,
aprocrepost u Jip .). CTpykTypa u
GbyHKIIMH CTepOHIOB (X0JeBast KICIIOTa,
CTEPOUTHBIE TOPMOHBI) . DOCHOIUITHIBI .
buonoruueckas ponb Gpocdoaunuaos .
®ocPonHO3UTHIBI KaK HCTOUYHUKH
BTOPHUYHBIX MIOCPETHUKOB TOPMOHOB .

JlaGopaTopHbie padoThI

1 . Onpenenenue TeMiepaTypbl
IUIaBJICHUA U 3aTBEPACBAHNUS )KUPOB.

2 . OMyJIbTUPOBAHUE KUPOB.

Tema 10.
buonornueckoe
OKHCJICHHE U
cunre3 ATO

Hcropus n3ydeHus npoueccon
OMOJIOTMYECKOT0 OKUCIIEHUS: pabOThHI A .
H . baxa, B . U .ITajuraguna, O .
BapOypra, B . A . Durensrapara .
Pa3noobpasue hepmMeHTOB
ounonornyeckoro okucieHus . Cuctembl
MUKPOCOMAJIBHOTO OKUCIIEHUS B KIIETKE .
[Muroxpom P-450 u ero posb B
JE€TOKCUKAIIMH KCEHOOMOTHKOB .
CynepokcuaiucmyTasa, Karajiasa i Ux
pOJIb B 3aIlIUTE OpPraHru3Ma OT aKTUBHBIX
dbopm kuciopoaa . ConpspkeHue
okucieHus ¢ GochOopUIMpOBaAHUEM .
CyOctpaTtHoe dhochopunupoBaHue u
dbochopunupoBaHne Ha YpOBHE
AJIEKTPOHHO-TPAHCIIOPTHOM LIETIH .
[TonsiTue o compsrarorieit MemOpane
MUTOXOHApUM . CTpOCHUE NPOTOHHOU
AT®a3b1 u BEpOSATHBIE MEXaHU3MBI
cunre3a ATO .




Tema 11.
['opMOHBI 1 UX
poJb B OOMEHe
BEILECTB

Knaccudukanus ropMOHOB .
CrepouiHbIE TOPMOHBI: KOPTUKOCTEPOH,
TECTOCTEPOH, 3CTPATUOJI, IKIU30H .
MexaHu3m JeUCTBUSA CTEPOUTHBIX
ropMoHOB . [lenTuiHbIE TOPMOHBI .
XapakTepucTuKa MHCYJIMHA, TOPMOHA
pocTa, TUPEOTPONIMHA, TACTPUHA,
Ba3oIpeccuHa . MexaHus3M JelCTBUS
MENTHIHBIX TOPMOHOB (Ha MpUMepe
[JIFOKareHa u MHCeymHa) . CaxapHblil
nuadeT u ero BUAbI . [Ipodyrie ropMOHbI
(aapeHaINH, ayKCUH, THOOEPEIIITUHBI,
UTOKUHUHBI, IPOCTArJaHIuHbI), UX
CTPYKTypa U MEXaHU3M JICHUCTBUS .
PunuzuHT-(hakTOph TOPMOHOB .
Hetiporopmons! (3HI10pPUHBL U
sHKedanunbl) . [[puMeHeHre ropMOHOB B
MEIUIIMHE U CEIbCKOM XO3SHCTBE .

JlaGopaTopHbie padoThI
1 . KauecTBeHHBIE peaKIuy HA UHCYJIUH.

2 . Peakuus agpeHannHa ¢ XJIOPHBIM
JKEJIE30M.

3 . Peakuus agpeHaiiHa ¢ M0JI0M.

Tema 12.
B3auMocBs3b u
peryJisiius ooMeHa
BEIIECTB.
[TpoGnemsr
OMOXMMHYECKOM

9KOJIOI'nH1

OO01uMe npeacTaBiIeHUs: O B3aUMOCBSI3U
oOMeHa BelecTB B kjeTke . [lonstue o
KJIFOUEBBIX METa0OIUTaX
(MMpOBUHOTpaHAS KUCIOTA, KOPEepMEHT-
A u np .) . B3auMocBsi3b 6€IKOBOTO U
HYKJICMHOBOTO OOMEHa, 3HaYCHHE
peryisiTopHbIX 0eJKoB . B3aumocBs3b
YIJIEBOJIHOTO M O€JIKOBOTO 0OMeHa . Posb
NUPOBUHOTPAJHON KUCIIOTHI U IIUKJIA
KpeOca B 3T0if B3aMOCBS3H .
B3aumocBs3p 0OMeHa yrieBo 0B U
JUMHIOB; POJb allETUIKOIH3UMA-A B
3TOM IPOLECCE . YPOBHU PETYJIISALUU




0OMEHa BEIECTB: KJICTOYHEIN,
OPTaHU3MEHHBIN U MOIMYJISLIUOHHBIN .
TpaHCKpUNIIMOHHBIN (OTIEPOHHBIN )
ypOBEHb peryJisiiuu . OCHOBHbBIE
MEXaHHU3MBbI PETYJISIIUA OOMEHA BEIECTB
B Kj1eTKe. OpraHn3MeHHbI YPOBEHb
perynsiuuu . 'opMOHaIbHAS pEeTyJIIsALus
oOMeHa BEIECTB .

KackanHblli MEXaHU3M PETYJIALINH C
y4aCTUEM F'OPMOHOB ¥ BTOPUYHBIX
nocpeaHuKOoB. [lonmymsanroHHbIA yPOBEHD
perynsauud. AHTUOUOTHKU MUKPOOOB,
(bUTOHITUABI PACTCHHI, TEIEPTOHBI
YKMBOTHBIX U UX BIUSHHUE HA MPOLIECCHI
KU3HENEATEIBHOCTH . DKOJIOTO-
OMOXUMHUYECKHUE B3aUMOJACHCTBUS C
Y4aCTUEM PaA3JIMYHBIX TPYIIII
OpPraHU3MOB: MHKPOOPTaHU3MOB, TPHOOB,
BBICIIMX PACTEHUM, )KUBOTHBIX . TOKCUHBI
pactenun . [Iumessie neTeppeHThI U
aHTuGuaaHThl . [IumeBbie aTTpakTaHThl U
CTUMYJISITOPBI . XEMOPETYJISITOPHI,
BO3/ICCTBYIOIIME HA IO3BOHOYHBIX
YKUBOTHBIX . Hakorienue u
WCIIOJIb30BaHUE KUBOTHBIMH BTOPUYHBIX
METa0OJMTOB PACTCHU .
AHTpOTIOTeHHbIE OMOAKTUBHBIC BEIIECTBA
U TIpo0JIeMbl XUMHUUYECKOTO 3arps3HEHUSI
ouocdepsl . IKOJIOTHUYECKH O€30MaCHbIC
CIOCOOBI BO3CHCTBUS HA pa3InUHbIC
BU/JIbI )KUBOTHBIX, PACTCHUHN 1
MUKPOOPTaHU3MOB.

Tema 13.
[IpoekTHas pabora

10

10

[IpennaraeTcst Ayt IPOEKTHON PabOThI
cIeAyoIMe TeMbl (IPUMEpHBIE):

1 . KauecTBeHHBIE peaKIuu HA
AMUHOKHCIIOTEI U OEJIKH.

2 . [IpuroroBieHue pactBopa Oenka




(ssmuHOTO anpOymuHa) . Pa3znenenue
OeNKOB KypHHOTO SIHIIa MO UX
pactBopuMocTH . [leHaTypatust 6enKkoB
(oOpaTtumas 1 HEOOpaTHMasi) .

3 . CpaBHUTEIIbHBIN aHAIU3 TPOTYKTOB
KHUCJIOTHOTO U (PEpMEHTATHBHOTO
TUJIPOJIN3a A1~ U MOJIMCcaxapuI0B (Ha
IpUMEpe caxapos3bl U KpaxMmana) .

4 . CnetnUuHOCTD JEUCTBUS
dbepMeHTOB (ammIasa) .

5 . BausiHue Ha aKTUBHOCTH (DEPMEHTOB
TeMIiepaTypsl, pH, akTuBaTopoB u
WHTUOUTOPOB .

6 . Beienenne puOOHYKICOPOTEHHOB U3
JTPOAKEN.

7 . KauecTBeHHOE OMpeiesicHIe
HPOJTyKTOB THIPOJIH32
pUOOHYKJICOTPOTEHHOB .

8 . BrieneHue rMKoreHa u3 rneueHu
KUBOTHBIX . CONOCTABIEHHE CTPYKTYPhI
IJIMKOT€Ha U Kpaxmala .

9 . Paznenenue yrieBoj0B METOIOM
TOHKOCJIOWHOHN XpomaTorpadumu.

10 . 'uaponu3 )KUpoB Moj ACHCTBUEM
JIUTIA3hI .

11 . Bausiaue xej19u Ha aKTUBHOCTD
JIATIA36I .

12 . KauecTBEHHBIE PEAKIIUN HA TOPMOHBI

13 . buorenHas kinaccupuKamus
XUMHUYECKUX IJIEMEHTOB.

buosiornuecku akTUBHBIE BEIIECTBA .
BuramuHeb! .




buonornueckn akTUBHBIE T0OABKH:
npodanHarus win noib3a’?

buonorudeckast pojb BUTAMUHOB .
14 . Buramuu C 1 ero 3Ha4YeHUE .

15 . UckycCTBEHHBIE KUPBI — yrpo3a
3JI0POBBIO .

16 . Ucnionb30BaHKE APOKIKEHN B
MUILEBON MPOMBIITUICHHOCTH .

17 . UccnenoBanne GU3MKO-XUMHUUECKUX
CBOMCTB MOJIOKA Pa3HBIX
MIPOU3BOJUTEIIEH,

UMEIOIINX YKOJIOTUYECKUH cepTUUKAT .

18 . Mox B mpoayKTax MUTaHUS U
BJIMSIHUE €r0 Ha OPTraHU3M 4YeJIOBEKA.

OOiee

KOJIMYECTBO 4aCOB
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3.KajennapHo-TeMaTH4eckoe IMJIAHUPOBAHHUE

HazBanue paznenos, Tem Kon- [udporoe
Ne BO o0opy0BaHuE
n/m 4aco | TEOpU | MPAKT
B s MKa
10 KJIACC
BBoanbIe 3aHATHS. 4 4 0
1 | XuMHuUecKUid SKCHEPUMEHT H
1upoBkIe TaOOpaTOPHUH
o) BBenenue B OMOXUMHUIO 2
XUMUYECKUAMN COCTaB
3 | OPraHM3MoB u oO1ee MOHATHE
00 oOMeHe BeIeCTB U SHEPTHUH
B )KUBOM MPUPOJIE
4 | benku. Pacax u 6uocunaTe3 8 2 6
OenKoB
JlaGoparopHnas padora: natuuk pH
Onpenenenue cpenbl
pacTBOPOB AMHUHOKHCIIOT




JlaGopaTopHas padora. natauk pH

Onpenenenue

M303JICKTPUYECKON TOUKHU

KeJaTUHa

JlaGopaTopHnasi padora. BBICOKOTEMIIEPATY

Omnpenenenue TemiepaTypsl PHBIN 1aTYuK

IJIaBJICHUS] aMUHOKHUCIIOT (Tepmomnapa)

JlaGoparopHasi padora. natuuk pH

BIUsiHUE n3MeHeHus pH Ha

CBOMCTBA OCJIKOB

JlaGopaTopHhas padora: JaTYUK

Bnusinue temnepaTtypbl Ha TeMIepaTypbl

CBOMCTBA OEIKOB (maTUHOBBIN)

JlabopaTtopHnasi pabora.

[[BeTHBIE peaKlMy Ha OEJIKU

DepMEHTHI

JlaGopaTopHas padora. JaTYUK

TepmonabmibHOCTH (DEPMEHTOB TeMIIepaTypbl
(TIaTUHOBBIH)

JlaGopaTopHas padora. natauk pH

Bausinue akTUBaTOpOB U
WHTUOUTOPOB Ha paboTy
dbepMeHTOB

Butamunsl 1 HeKOTOpBIE
JIpyrue OMOJIOTUYECKU
AKTHUBHbBIEC COCTMHEHUS

JlaGoparopHasi padora.
KauecTtBeHHas peakuus Ha
BUTaMMH A

JlaGopaTopHnasi padora.
KonnuecTtBeHHOE onpeiesieHre
BUTamMuHa P B yae

HyknenHoBbIE KUCIIOTHI B UX
oOMeH

JlaGopaTopHas padora.
Brinenenne HyKI€0NpOTENHOB
Y3 JPOAKIKEN

11 KIIACC

VrieBosl 1 X 0OMEH

5

JlaGopaTopHas padora.
I[BETHBIE PEAKIIMU HA Kpaxmal




JlaGopaTopHnasi padora.
KauecTBeHHbIE peaku Ha
MOHO- M IUCaXapuJibl

Jlunuaer v uX 0OMeH

JlaGopaTopHnasi padora.
OrnpeneneHue TeMIeparypsl
TUTABJICHUS U 3aTBEPACBAHUS
AKUPOB

BBICOKOTEMIIEPATY
PHBIN JaTYNK
(Tepmomnapa),
JTATYUK
TEeMIIepaTypbl
(MIaTUHOBBIN)

JlaGoparopHasi padora.
OMYyJIBIMPOBAHUE KUPOB

10

buonornueckoe OKUCIEHUE U
cuate3 ATD

11

["opMOHBI U UX POJIb B 0OMEHE
BEIIIECTB

JlaGoparopHasi padora.
KauecTBeHHble peakiuy Ha
MHCYJIUH

JlaGoparopHasi padora.
Peakuus anpenannna ¢ Hogom

JlaGopaTopHnasi padora.
Peakuwms anpenanuna ¢
XJIOPHBIM KEJIE30M

12

B3anmocssA3p u perynsanus
oOMeHa BEIIECTB .
[Ipo6sieMbl OMOXUMUYECKOM
HKOJIOTUHU

13

[IpoekTHas pabora

10

BCEI'O

68

42
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