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Paznen Ne 1 « KoMIieke OCHOBHBIX XapaKTEPUCTHK MPOrPpaMMbI»

1.1. IlosicHuTe/IbHAA 3ANHUCKA

OO0was xapakTepucTHKa IPOrpaMMbl:

[Iporpamma coBMemaer B ce0€ HECKOJBKO Ba)XKHBIX  HaIpaBIICHUI,

OJIHOBPEMEHHO HEOOXOJUMBIX ISl pa3paboTKu OMOTEXHOJIOTHYECKUX MPOCKTOB, a
UMEHHO: TEOPETUUECKUE OCHOBBI OMOXUMUU KIIETKHU, CTPOCHUS U CUHTE3a OEJIKOB,
HYKJIEMHOBBIX KHUCJIOT, MPAKTUUYECKHUE HABBIKM BBIPAIIMBAHUS KJIETOK, OYUCTKHU U
JETeKUMN MakKpomoJiekyn coBpeMeHHbIMU Metoaamu (IILIP, remb-anextpodopes,
(ryopeclieHTHass MUKPOCKOIIHS ), MaTeMaTUYECKOe MO/ICIMPOBAHHE.
[ToMmuMo mpouero, MaHHas MporpaMMma TMO3BOJSET YYalUMCS CaMOCTOSITEIHHO
BBIOpATh aKTyaJIbHYI0 MPOOJIEMHYIO OOJacTh M CO3/1aTh MPOEKT, KOHEUHBIN
pe3ysibTaT KOTOPOro OyJeT NpeICTaBiATh COOOW TMOJTHOLEHHYI0 HAaYYHYIO
pa3paboTKy.

HanpagsiaenHocts (mpoduib) MporpaMMbl — €CTECTBEHHOHAYYHAsI, TaK KakK
JlaHHasi MporpaMMa OPUECHTHpPOBAHA HAa pa3BUTHE TMO3HABATEILHOW AKTHUBHOCTH,
CaMOCTOSATEIIbHOCTH, JIFOOO3HATENIbHOCTH, Ha JIOMOJIHEHWE U  yriiyOJeHue
IIKOJIBHBIX TPOTPaMM IO OHOJIOTHM M XHUMHH, CHOCOOCTBYeT (HOPMHUPOBAHUIO
MHTEpeca K HayYHOMCCIIEIOBATEIbCKOM IS TEIbBHOCTH yUalTUXCs.

AKTYaJIbHOCTH TNPOrpaMMbl TPOJUMKTOBAHA pPAa3BUTHEM OHOXUMHUU W
YBEJIMUEHUEM JIOJI SKCIIEPUMEHTAIbHON OMOTEXHOJIOTUU B CO3JJaHUU JIEKAPCTB U
JUAarHOCTUYECKUX TecT-cucTeM B Poccuu u Bo BceM Mupe. BrinonHeHne Hay4HO-
UCCIENOBAaTEIbCKUX IPOEKTOB JAaeT BO3MOKHOCTh IIKOJbHHUKaM 12-17 et
peanu3oBaTh CBOW HAy4YHBIN MOTEHIMAN, a TaKXKe MPOBECTH MPOGOPUCHTALUIO U
MOJITOTOBKY ~ aOWTYpUEHTOB  JUIsl  YYPEXKIEGHUW  BBICHIETO  0Opa3oBaHMS
MEJIUIMHCKUX, OMOJOTHYECKUX U XUMUUYECKUX CIEIUATbHOCTEH.

Ileparoruveckasi 1eaecoOoOPa3HOCTL — B [POrpaMME  peaAU3yeTCs
UHAUBUAYATbHBIN TOAXO0M K OOYYEHHIO: B XOJE TPYNIOBBIX 3aHITHA y4E€HUKAM
MIPEIOCTABISETCS BOBMOYKHOCTH CAMOCTOSATEIFHOTO BEIOOpA N3Y4aeMbIX 00bEKTOB,
HamOoJee WHTEPECHBIX MNPOOJIEM U3 MPEIJIOKEHHBIX MEaroroM, BBIMOTHEHHE
IIPOEKTa U COBMECTHOE 0OCYXKICHHUE PE3YIbTATOB MPAKTUYECKUX padOT U MIPOCKTOB
B rpymrie. bonbias 4acTh MPaKTUIECKUX U IKCIIEPUMEHTAIBHBIX PAOOT MPOBOASITCS
Ha 6a3ze kadenpsl TeopeTnueckoit onoxumuu BoarTMYVY.

OT1in4uTe/bHbIE 0COO0EHHOCTH NMPOrPAMMBI
Oco0eHHOCThIO JTAHHOMU JTOTIOJIHUTETBHOMN o0meoOpazoBaTenbHOM
oOIepa3BUBAIOIICH MPOrpaMMBbl  SIBIIIETCS TO, YTO OHA  TPEAINOJIaracT
dbopMHupOBaHUE Yy yYaIIMXCA TMPEACTABICHUN W TPAKTHYECKUX HABBIKOB IIPH
BBITIOJITHCHUHN TIPOSKTOB 00J1aCTH OMOXMMHUU M OMOTEXHOJIOTHH, (POPMHUpPOBAHHE Y
ydamuxcss npoecCHOHAIBHOIO HHTEepeca K JaHHOMY HamlpaBieHUIO, Ha
MpejCcTaBieHUe 00 ypOBHE U HAIpPaBICHUSIX COBPEMEHHOM OMOTEXHOJOTWH, €&
METOJaX, a TaKXke Ha OBjJaJcHUE O0a30BbIMM TEOPETUYECKUMH 3HAHUSIMU
(KOMIIETEHIIMSIMU) B 00JIACTH COBPEMEHHON OMOTEXHOJIOTHH.

Anpecat mporpamMmbl - yyammecs 7-11 kiaccoB 00pa3oBaTEIbHBIX
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yupexnaenuii r. Bomrorpaga (12-17 netrHero Bo3pacrta), yBIEKaroIIUecs
€CTECTBEHHBIMH HayKaMH, SKCIIEPUMEHTAMU B 001aCTH OMOXUMHH, TUIAHUPYIOIINX
B JaJbHEHIIEM MPOAOHKEHHE OOy4YeHHUs MO OMOJOTMYECKUM WM MEIULUHCKUM
CIeNHATBHOCTAM. ONTUMAIIBHOE KOJIMYECTBO yYalIUuXcs B IpymIe — 15 yenoBexk.

O0beM M CPOK OCBOEHHSI NMPOIrPaMMBbI - IIPOJOJKUTENBHOCTD MPOTPAMMBI
2roaa. KonnuecTBo yueOHbIX yacoB: 1 rog oOyuenus - 144 akanemuueckux yaca, 2
roj oOyueHusi - 144 akajmeMHuecKuX 4Yaca, 3aIJIAHUPOBAHHBIX Ha BECh MEPUOA
0oOy4eHHsI 1 HEOOXOAUMBIX JJIsl OCBOEHUS ITPOTrpaMMBl.

®opmMbl 00y4eHHUs — OUHAS.

PesxkuMm 3aHATHH, NIEPUOIMYHOCTD M NPOJAOKUTEIbHOCTD 3AHATHI:

- 1 -if rog oOyueHus - 144 akagemudeckux 4aca: 4 yaca B HEJICIIO, 2 3aHATHS B
HEJEN0, TMPOAOJDKUTEIBHOCTRIO 1O JBa aKaJgeMuyeckux 4aca. Kaxapli
aKaJIeMUYECKHUN Yac OTAENSAETCS OT BTOPOro yaca nepeMeHor Ha 10 MuHyT;

- 2 -ii rog oOydeHus - 144 akameMudeckux 4aca: 4 yaca B HEJICIIO, 2 3aHATHS B
HEJEN0, MPOAOJDKUTEIBHOCTRIO 1O JBa akKaJeMuyeckux yaca. Kaxablid
aKaJIeMUYECKHUM Yac OTAENSIETCS OT BTOPOro yaca nepemeHoi Ha 10 MuHyT.

Ha nepuon snuaemuonornueckoit u YC curyanuii negaror uMeeT Ipaso o
NpuKa3zy JAUPEKTOpa YUPEXKICHUS pPEaM30BbIBATH YaCTh MPOrPaMMBbI  C
IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYEHUs WK JUCTAaHLIMOHHBIX TEXHOJIOrui. B aTom
ciaydae 1 akanmemuueckuid yac coctapisieT 30 MUHYT.

Oco0eHHOCTH OpraHu3anum o00pPa3oBaTEJNLHOr0 TMpoLecca - TPYIILI
yUYalIuXcsl Pa3HbIX BO3PACTHBIX KATETOPUM, SBISIOLUIMECS OCHOBHBIM COCTaBOM
00BEIUMHEHUS; COCTAB TPYMIIBI TOCTOSTHHBIMN.

1.2. Heab u 321244 NPOrpaMMbl
Hean: oBnagenne 0a30BBIMH TEOPETUYECKUMH 3HAHUSAMHU (KOMIIETCHIIMSIMHU) B
00J1acTH COBPEMEHHON OMOXMMUHU, OMOTEXHOJIOTHU U (OPMHUPOBAHUE MHTEpeca K
HAYyYHOMY SKCIIEPUMEHTY B LIEJIOM.
3anaum 1aHHOI 00pa30BaTEJbHOI IPOrPAMMBI:
OoOpa3soBaresnbHble (IpeAMeTHbIE) 3a1a9H

l. NO3HAKOMHUTh C OCHOBHBIMU MOJIEKYJISPHO-KIETOYHBIMU MEXaHU3MaMU
MIPOIIECCOB KU3HEACATEITLHOCTH U PETYISIITUU (PU3HOJIOTHISCKUX PYHKITUH;

2. aTh y4YalMMCA TEOPETHUYECKHE 3HaHUS O (YHKIIMOHAIBHBIX METO/aX
UCCJIEIOBAaHUS B MEJULIUHE;

3. HayuyuTh paboOTaTh C HAYYHO-TIOMYJISIPHBIM TEKCTOM (CTPYKTYpUPOBATh,
U3BIIEKaTh HEOOXOAUMYIO0 HMH(POPMAIHMIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM
MBICIIA B YCTHOM W THCHMEHHOW pedYd, OOOCHOBBIBATH CYXKIEHUS, MPOBOIHTH
KJIacCU(UKAITIIO, TOKA3bIBATh YTBEPKICHUS;

4. HAy4YUTh MPOBOJUTH HAOIOJICHMS, IKCIIEPUMEHTHI, JENaTh UX OMNUCAHUA U
COOTBETCTBYIOIINE BBIBOJIbI, UCTIONIB3YSI 1JIS 3TOTO SI3bIK XUMUH;

5. Hay4uThb MNPeoOpPa30OBbIBATH OMOXUMHYECKYIO HH(GOPMAIMIO, B3SITYIO U3
Pa3IUYHBIX HICTOYHUKOB.

JInuHoCTHBIE 3a71aUN

1. dopmupoBaTh yBaXKUTEIbHOE OTHOIIEHUE K HHOMY MHEHHIO;



2. pa3BHUBaTh HABBIKU CAMOCTOSITEILHOCTH U JIMYHON OTBETCTBEHHOCTHU 32 CBOU
MOCTYNKH, B TOM 4YHClIe B UWHOOPMALIMOHHOW [EATEIbHOCTH, Ha OCHOBE
MPEJCTAaBICHU O HPABCTBEHHBIX HOpPMAax, COIMAJIbHONW CHPaBeJIMBOCTH U
CcB00O/IE;

3. pa3BUBaTh HaBBIKM COTPYJHHYECTBA CO B3POCIBIMU U CBEPCTHUKAMU B
Pa3HBIX COIMANIbHBIX CUTYyaIlUAX, YMEHHS HE CO3/]aBaTh KOH(DJIMKTOB W HAXOJUTh
BBIXO/IBI U3 CIIOPHBIX CUTYAIIHN;

4. dbopmupoBaTh YCTAaHOBKHU Ha O€30IACHBIN, 3I0POBBIN 00pa3 KU3HU, HATTUIUE
MOTHUBAILIMHU K TBOPUYECKOMY TPYyY, paboTe Ha pe3yJbTar, 0epeKHOMY OTHOIICHUIO
K MaTepUAbHBIM U JyXOBHBIM IICHHOCTSIM.

MeTanpeaMeTHbIe 321a4U

1. mpuBUTH T11000BH U UHTEPEC K OMOXUMUU U YUCHUIO B IIEJIOM;

2. ¢dopmupoBaTh yMEHHE INIAHUPOBATH, KOHTPOJIUPOBATH U OIICHUBATH YUCOHBIC
JEUCTBHS B COOTBETCTBUU C MOCTABIICHHOM 3a7a4yeil U yCIOBUSIMU €€ peau3alluu,
onpenenath Hanoosee 3P PeKTUBHBIE CITOCOOBI TOCTUKEHUS PE3yIbTaTa;

3. ¢opMupoBaTh MO3HABATEIHFHYIO MOTHUBAIIUIO B TIPOIIECCE OOYUCHUS;

4. crocoOCTBOBATh HWHTEUICKTYaIbHOMY Pa3BUTHIO YyYaIIUXCS, Pa3BUBATh
JIOTUYECKOE ¥ 00pa3HOe MBIIIJIEHUE, TaMsITh, BHUMaHUE, YCUIUYUBOCTh;

5. cmocoOCTBOBaTh OBJIQJACHUIO JIOTUYECKUMU JEHUCTBUSIMU CpPaBHEHWS,
aHanM3a, CHUHTEe3a, 000OIIeHus, KiacCu(UKAIMU MO POJOBHUIOBHIM IpHU3HAKAM,
YCTAHOBJICHUIO AHAJIOTUA W TNPUYUHHO-CIEJICTBEHHBIX CBSI3€l, IOCTPOCHUIO
paccy>kKIeHuM, OTHECEHUIO K U3BECTHBIM MOHSATHUSM;

6. (opmMupoBaTh yMEHHUS IOTOBAPUBATHCS O paclpeeieHn PYHKIUN U poJei
B COBMECTHOM JEATEIbHOCTH; OCYUIECTBISATh B3aUMHBIN KOHTPOJIb B COBMECTHOM
NeSTENBHOCTH, aJCKBATHO OIICHHUBATh COOCTBEHHOE IIOBEJICHWE W TOBEACHHUE
OKPYXAIOIIUX.

1.3. Conep:xanne nporpaMMsl
Y4eOHbIN IUIAH
1 rox o0yyeHus

Ne Hassanue pasaena, temsl KonnyecTBo yacoB Popmel
n/m Bcero | Teopusa | Ilpaktuka aTTectauuu/
KOHTPOJIS
I moaysb (ceHTAOPH — HeKaOpPBb)

1. | UugukaTopsl U ux | 24 7 17 Odopmienue
NpUMEHeHHe B XUMHMH H IIPOTOKOJIOB
MeIMIHe UCCIIEJOBAHUS,

1. | Beognoe  3amstue. TBh. 2 1 1 TabNIuI C
IIpoekTHas NEeSITENBHOCTD. pacyeTramu,

2. | Beiaenenre HHIUKATOPOB U3 4 1 3 IIPE3EHTALNH,
PACTUTEIBHOTO ChIPbs IIPOEKTOB

3. | Ponp nHIuKaTOpOB B 2 1 |
TEXHUKE, XUMHUH, MEAUIINHE




pH kak mepa kuciaotHoctu
pacTBOpPOB

Nsyuenune
CIIIOHBI

KHCIIOTHOCTH

3HaueHUE CTATUCTUKA B
IKCTICPUMEHTE

[IpencraBnenue JTAHHBIX
skcnepumeHTa. Pabora ¢
MIPE3EHTAIUS M.

Xpomartorpagus
xjopopuiia u  APyrux
cMmecen

14

Breimenenue xmopodumia u3
PaCTUTEILHOTO ChIPhS

Tunel u cTpoeHue
XJIOPO(HUILIIOB,
XJIOPOILIACTHI, IIETh
MIEPEHOCa DJICKTPOHOB

Hcnonb3zoBanue  sHeprum
COJIHEYHOI'O CBETA

Xpomartorpadusi Kak METOJ
pa3JeNeHysl BEIIECTB

3HaueHue xpomaTorpapuu
JUIA TETEKLUU OENKOB U
HYKJIEMHOBBIX KHCIJIOT

OdopmneHue
MIPOTOKOJIOB
UCCIIEIOBAHUS,
MPE3CHTAlINM,
MPOEKTOB

XuMH4YeCKu i COCTaB
KJIETKH

14

OcHOBHEIE YTJIEBO/IBI
YyeJIOBEKa: TJII0K03a,
JIaKTO3a, MIMKOTreH. buoposb
yTJIEBOJIOB.

Jlunmuael — Kak 3amacHoi
JHEPreTUYECKUM MaTepuall.
Ponb JIAITU 0B B
IIOCTPOEHUH MeMOpaH
KJIETKU. POJIb X0Jecteprna.

OyHkun 6enkoB. OUMKO-
XUMHUYECKUEC CBOMCTBa
OenKoB

Odopminenue
IIPOTOKOJIOB
UCCIIeI0BaHUA,
MIpE3EHTaLNH,
IIPOEKTOB

OO0MeH BelecTB M JHEPr UM

16

12

DepMEeHTHI - OUOJIOTHYECKUE
KaTaJnu3aTophbl

[lpunnunsel  oOHApyXKEHUS
aAKTUBHOCTH (DEPMEHTOB.

Odopmnenue
IIPOTOKOJIOB
UCCIICIOBAHUS,
Ta0JIuUII ¢
pacdeTaMu,




bpoxenne — kak nepBbIU 2 1
OMOTEXHOJOTUYECKUN
MPOIIECC

OnpeneneHue aKTUBHOCTU 4 1
aMUJIa3bl CIIOHBI

MPE3CHTAIINH,
MPOEKTOB

[IpencraBnenue 2
BBITIOJIHEHHBIX ITPOEKTOB

KoH(pepeHIHs

WNuTtemnexryanpHas urpa 2
KBU3 1o  wusyuyeHHOMY
MaTepuany

BUKTOPUHA

Hroro 3a I moayub: 68 22

46

II moayJsb (AHBapb — M

au)

5.

Teopernueckue 26 16

NpeacraBJieHus O
CTPOCHUM U CHHTE3e
TeHEeTHYECKOro
MaTepHaJIa B )KMBOH
KJIeTKe

10

Crpoenue JHK, | 12 8
permKanus,
TPaHCKPUIIIIHS,
TeHETUYECKHH KOJ,
TPaHCISINS

Bripesanne TEHOB, 6 4
IIasMUAbl U BEKTOPHI,
KOHCTPYUPOBAaHUE U
pEKOMOMHAIINS TEHOB

OCHOBBI IeHETHUKH, 8 4
HaCJICACTBCHHBIC 0O0JIe3HH,
TEHHas Tepanus

TectupoBanue,
peuieHue 3anau

=]

BbuorexHo/iorus 22

14

— &

[\

Pons  OuworexHoOJIOTMH B 2
MEIULIHE U MUIIEBOU
POMBIIUIEHHOCTH

OCHOBHBIE METOBI 10 4
BBIJICJICHUS, OYUCTKH H
JTETEKIIMH MaKPOMOJIEKYIT

Odopmnenue
IPOTOKOJIOB
UCCIIeJIOBAHUS,

Marematueckoe 6 2
MOJIETUPOBAHHUE.

Odopminenue
IIPOTOKOJIOB
UCCIICOBaHUS,
TabJIuUII ¢
pacderaMu

OnuMnuana 4




IIpakTukyM 10O
OMOTEeXHOJI0TuH

28

22

BripammBanue KIeToK.

nposenenue [P,
OYHCTKHU OEJIKOB,
bayopeciieHTHOI
MHKPOCKOITUH

TpaHcpopManus
OaKTepHUH MyTeM
BBCJICHHSI TeHA

Meny3sl Aequorea
victoria.

OHMOJFOMUHECILIEHIIUA

12

10

Odopmnenue
IIPOTOKOJIOB
UCCIICIOBAHUA,
TabIHII C
pacyeTaMu,
MIPE3CHTAINH,
IIPOEKTOB

4. | HayuHo-npakTuueckas

KOH(pEPCHIIHSI
IOnoro Menuka

IIIkoja

Hroro 3a II moxyJib:

76

30

46

Hroro 3a roxa:

144

52

92




2 rox odyueHust

Ne HaszBanue pasnena, temsl KosmuecTBo yacos Popmbl
n/m Bcero | Teopust | Ilpaktuka aTTectanuu/
KOHTPOJIS
I moayJb (ceHTAOPH — NeKaOpPhb)
1. | Cucrema ynpasienusi | 34 10 24 TECTUPOBAHHE
0MOJIOTHYEeCKHM 00beKTOM OdopmneHue
1. | Beonnoe  3anstme. Tbh. 2 1 1 MPOTOKOJIOB
[IpoekTHas NesITENbHOCTD. MPaKTUYECKUX
2. | Cucrema yIpaBICHUS. 4 1 3 paboTt, TabmuIy
OcHOBBI KHOECPHETHKHU C pacueTamu.
3. | Cuctemsl yripaBieHUs y 6 2 4
KUBOTHBIX. Perientopsl.
[TpuHIIMT 0OpaTHOM CBS3H.
4. | Perymauus OCHOBHBIX 8 2 6
OMOXUMHYCCKUX
NOKa3aTeJiel KpOBU
5. | Cucrema ympaBlieHUS Yy 6 2 4
pacTeHUM.
6. | Perymsuus OCHOBHBIX 8 2 6
OMOXMMUYECKUX
MOKA3aTeJIel pacTEHU
2. | CTpecc u ero poJsb B xku3nm | 34 12 22 Odopmnenue
pacTeHui IIPOTOKOJIOB
1. | OcHOBHBIE (dakTopsl, 8 4 4 UCCIIEeN0BaHNUs,
BIIMSIIOLIIE Ha Ipe3eHTalHi,
OMOXMMHUYECKOE COCTOSIHUE IIPOEKTOB
pacTeHui
2. | OcHOBHBIE OHOXMMHUYECKHUE 8 2 6
NIOKa3aTeln
KU3ZHEACITEIbHOCTH
pacTeHUM.
3. | AHTOIIMAHEI. Hx 8 2 6
ouosnoruyeckas  pojab U
METObI U3yYECHHS.
4. | U3yuenue coxepxanus u | 10 4 6
KayeCTBEHHBIX
XapaKTepUCTUK AHTOLMAHOB
B PACTEHUSIX, B 3aBUCUMOCTH
OT YCJIOBUM CpEJIbI.
Hroro 3a I Mmoaynb: 68 22 46




II Mmoayas (AHBapb — Mai)

3. | Ctpecc u ero poJib B :ku3Hu | 40 18 22 Odopmnenue
yeJioBeKa. MIPOTOKOJIOB
1. | Cucrema  ¢popmMupoBaHUs 8 6 2 UCCIIEOBAHUS,
CTpecca U 3allUThl OT HEro Y MIPOTOKOJIOB
KUBOTHBIX MPAKTHIECKUX
2. | Meroap! n3y4enus crpecca 6 2 4 pabot
y JKUBOTHBIX Mpe3eHTaIlHH,
3. | MeToael n3ydeHus ctpecca y 6 4 2 IIPOCKTOB
YeJIoBeKa
4. | buoxummnueckue METOBI 6 2 4
oTpesieNieHus
KOHIICHTPAIlM MOYCBUHBI
5. | U3yuenue ctpeccoBoit 14 4 10

HAarpy3kKu y HIKOJIbHUKOB C
IIOMOIIIBIO TECTA U3MCHCHUA
KOHIOCHTPpAIN MOYCBHUHLBI

BuonHankaTopsl 32 10 22 OdopmineHue
1 | BioussHue  3KOJOTMM  Ha 8 4 4 MPOTOKOJIOB
3I0POBBE YEJIOBEKA UCCIIEJOBAHUs,
2 | bBUOMHAMKATOPBL. 12 4 8 Ta0IHUIL C
3 | Pazpaborka Tecta A | 12 2 10 pacueramy,
9KOJIOTHYECKOT O IIPE3CHTALIN,
MOHUTOpPHHIA Ha OCHOBE IIPOEKTOB
U3y4YeHUs COJICpKAHUS
AHTOLIMAHOB B PACTEHUSX.
5. | lIpencraBienue 2 2 KOH(epeHIs
BbIIIOJIHCHHBIX NIPOCKTOB
6 | Hayuno-npakrunueckas 2 2 KOH(epeHIs
kOoH(pepenuuss IOHoOCcTH M
310POBbE
Hroro 3a II moayJsb: 76 28 48
Hroro 3a roa: 144 50 94

Conep:kanme y4eOHOIo mjiaHa
1 roa o0y4eHus

Tema 1. UHAUKATOPHI U UX NIPUMEHEHUE B XUMHMH U MeIMLUHE

Henu u 3a0auu:

1. [Jarp mnpeacraBieHWEe O XUMHUYECKOM CTPOCHHMM W XUMHYECKOW PpOJHU
WHJIMKaTOPOB.

2. Iloka3aTh B3aUMOCBSI3b CTPOEHUS BEUIECTB C UX (YHKIUSIMH.

3. CnocoOCTBOBAaTh Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS JETeH M MPaKTUUYECKUX
HaBBIKOB PaOOTHI C XMMUYECKUMU BEILIECTBAMH.
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Qopmur  3anamuna: MUHH-JIEKIUS C  JJEMEHTaMU Oecelbl; BBIIOJIHEHHE
AKCIIEPUMEHTA, IPAKTUYECKUE PAOOTHI.

Teopua: npeicTaBlIeHUE O KHUCIOTHO-ILEJIOYHOM OajaHce, MOHATHE WHAMKATOD,
noHsTe o pH kak o mokazarene KUCIOTHOCTH pacTBOpPOB. Pojb MHIMKATOpPOB B
TEXHUKE, XUMHH, METULIUHE

Ilpakmuka:

1. BelaenuTb MHIUKATOPBI U3 PACTUTEIBHOTO ChIPbS

2.MI3yunTh U3MEHEHHE 1[BETA BBIJCICHHOIO MHIUKATOPA TP Pa3IMYHbIX 3HAUYEHUAX
pH.

3. Pacuet cpenHuX 3HAYEHHI U MOCTpOEHKE rpaduKOB B rporpamme exel

Tema 2. Xpomarorpadus xsiopopu/uia u Apyrux cmeceu

Henu u 3a0auu:

1. Jlatb mpencraBiieHHE O XUMHUYECKOM CTPOCHUU U OMOJIOTHYECKOW (PyHKIUU
XJIOPOUILIOB.

2. IlokasaTh B3aUMOCBSI3b CTPOCHUS BEIIECTB C UX (YHKITUSIMH.

3. CnocoOCTBOBATh Pa3BUTHIO JIOTHYECKOTO MBINUICHUS JETEH W MPAKTUUYECKHUX
HABBIKOB pabOThI C XUMUYECKUMH BEIIECTBAMU.

Dopmbl  3anamua: MUHH-JICKIIUA C  DJIEMEHTaMH O€ce/bl; BBIMOJHEHUE
IKCTIIEPUMEHTA, TTPAKTHUYECKHE PAOOTHI.

Teopusa: Tunbl U CTpOCHHUE XJIOPODUIIIIOB, CTPOCHHE W OHOJIOTHYECKasl POJIb
XJIOPOILJIACTOB, MPEICTABJICHUE O ILIEMHU IEepeHOoca JIEKTPOHOB M HMCIOJIb30BAHUU
SHEPrUU COJIHEYHOTO CBE€Ta pacTeHusiMu. VcTopusi OTKpBITUS UM BUIABI
xpoMartorpaduu, 3HaUeHUE XpoMaTorpaguu sl IETEKIIUA OSJTKOB U HYKJIEMHOBBIX
KHCJIOT

Ilpakmuka:

1. Beigenuts xaopoduinia U3 paCTUTEIIBHOTO ChIPhS

2.MpoBecTH XpoMmaTorpaduieckoe pasieeHue MMTMEHTOB JINCThEB.

3. CpaBHUTh KAaue€CTBO M KOJHMYECTBO IHUIMEHTOB, COACPKAIIUXCS B OCEHHHUX
JACTBAX.

Tema 3. XumMuueckuii cOCTaB KIETKH

Henu u 3a0auu:

1. Jlatb mpeAcTaBlI€HHE O CTPOECHHUHM OCHOBHBIX OPraHUYECKHX KOMIIOHEHTOB
KJICTKHU.

2. ITokaszaTh B3aMMOCBSI3b CTPOCHHMSI BEMIECTB C UX () YHKIUSIMH.

3. CnocoOCTBOBaTh Pa3BUTUIO JOTUYECKOTO MBIIIJIEHUS AETEH U MPAKTUUYECKUX
HABBIKOB pa0OThI C XUMUYECKUMH BEIIECTBAMU.

Dopmul 3anamun: MUHU-TEKIUS C 3JIEMEHTaMU Oece/ibl; MPaKTUYeCKHUe padOoThl.
Teopusa: OcHOBHbBIE YTJIIEBOJbI YEIOBEKA: TJIFOK03a, JIAKTO3a, TIITUKOreH. bruopois u
YIJIEBOAOB. JIMNUAbBI — KaK 3alaCHOW SHEPreTHYEeCKUil MaTepuai. Ponp IMnuaoB B
MOCTpOeHUU MeMOpaH kieTku. Ponp xonecrtepuna. @yHkuuu OeiakoB. PUBHKO-
XUMUYECKHE CBOMCTBA OEJIKOB

Ilpaxkmuka:

1. KadecTBeHHBIE peaKIIMM HA KpaxXMaJl U T[IIOKO3Y.
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2.KauecTBeHHBIE pEAKLINH HA XOJIECTEPUH
3. OcaxzaeHue OEIKOB U3 pacTBOPOB.

Tema 4. O0OMeH BeleCTB M YJHEPIUH
Henu u 3a0auu:
1. Jdate npencraBieHue 00 OCHOBHBIX METAOOIUYECKUX MPOIECCax B KIETKE.
2. Tloka3zaTph B3aMMOCBSI3b CTPOCHUS BEUIECTB C UX (DYHKIUSAMHU.
3. CnocoOCTBOBaTh Pa3BUTHIO JIOTUYECKOTO MBILUICHUS JETEH M MPaKTUYECKHUX
HABBIKOB PabOThl ¢ XUMUYECKUMHU BEILIECTBAMM.
@Dopmut 3anamun: MUHU-TEKLUA C dJeMEHTaMH Oecellbl; MPaKTHUYeCK1e padoThl.
Teopusa: ®epMeHTbl - OMOJOIMYECKHE KaTalnu3aTopbl. XHUMHUYECKas NpUpojaa U
Oouonornyeckas posib (pepmentoB. [lpuHUUNBI OOHApYXEHUS AKTUBHOCTH
depmenToB. Hctopus uzydeHus: OpOKEHHUsI KaK MEPBOro OMOTEXHOJIOTUYECKOTO
nporecca.
Ilpakmuka:

1. [puHuunel oGHApYKEHUsI aKTUBHOCTH (PEPMEHTOB.

2. V3ydeHue yclOBHI U KaUeCTBEHHBIE PEAKIIMU MPOIYKTOB OPOKEHUSI.

3. OmnpenenieHre aKTUBHOCTH aMUJIa3bl CIIOHBI.

Tema 5. TeopeTruueckue npeacTaBjaeHusi 0 CTPOCHUM U CUHTE3€ FTeHETHYeCKOr 0
MaTepHraJia B J)KUBOU KJIETKe
Henu u 3a0auu:
1. Hate npencrtaBinenue o crpoenuu u cuHtese JIHK um PHK kak Hocutenei
reHeTHYeCKol nH(OpMaIIUU B )KUBOM KIIETKE.
2. Iloka3zaTh B3aMMOCBSI3b CTPOCHHUSI BEIIECTB C UX () YHKIIUSIMH.
3. Cnoco6CTBOBATH PAa3BUTHUIO JJOTUYECKOTO U HAYYHOT'O MBIIICHUS JIETEH.
Dopmut 3anamua: MUHU-JIEKIUS C dlIeMEHTaMu Oece/ibl; TeCTUPOBAaHUE, YUeOHbIE
(bUITBEMBL.
Teopusa: ctpoenne JJHK u PHK, mpencraBienue o permkanuyd Kak o crocobe
nepenayd uUH(OpMAIMU , TPEACTABICHHE O TPAHCKPUIIIIMM Kak O Ccrocode
peanu3anuy  HACJEACTBEHHOW WHGOpMAMA B KIETKE, TEHETUYECKUH KO,
Boipe3anue reHoB, Ma3MuAbl U BEKTOPbI, KOHCTPYHUPOBAHUE W PEKOMOHMHAIUS
reHOB TpaHcsIus. OCHOBBI T€HETUKU, HACTIEACTBEHHBIE 00JI€3HHU, TCHHAS Teparus
Ilpakmuka:
1. KauecTBeHHBIE peaKIIUX HA OCHOBHbIE KOMITOHEHThI HYKJIEUHOBBIX KHUCIIOT.
2. OmnpexeneHue KOIMYECTBA MOYEBOM KUCIIOTBHI.
3. Pemenue 3agau.
Tema 6. buorexnosnorust
Henu u 3a0auu:
1. latb npencraBieHre 0 OUOTEXHOJIOTHH.
2. lTloka3zaTb BO3MOXHOCTH MCIIOJb30BAHUS COBPEMEHHBIX JIOCTHXKCHUMU
OMOJIOrMYECKON HAYKH B MEUIIUHE U MUIIEBOI MPOMBIIIIEHHOCTH.
3. CriocoOCTBOBaTh Pa3BUTHUIO JIOTUYECKOTO U HAYYHOTO MBIIIUICHUS JETEH.
Dopmul 3anamua: MUHU-TEKIUS C 3JIEMEHTaMH Oecellbl, MPaKTUYEeCKue padoThl,
pelIeHue 3a1ay.
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Teopus: Poib OMOTEXHOJOTUH B MEAUIIMHE Ha IPUMEPE MTPOU3BOACTBA UHCYJIMHA U
COBPEMEHHBIX METOJIOB KOHTPOJISI YPOBHS caxapa y OOJIbHBIX CaXapHbIM IHA0ETOM.
buorexHonorus B MUILEBOW IMPOMBIIUIEHHOCTA — MPOU3BOACTBO COKOB, caxapa,
cnupta. OCHOBHBIE METOJIbl BBIIEJEHUS, OUYUCTKH M JIETEKUUU MaKpPOMOJIEKYJI.
[IpecTaBienure 0 MaTeMaTUYECKOM MOIEIIUPOBAHUH.
Ilpakmuka:

1. ®pakunoHupoBaHUE OEIKOB.

2. Juanu3 GenKoB.

3. I'enb — xpomatorpadus JJHK.

4. PaGota c mporpammamu exel u statistica

Tema 7. IIpakTHKYM 110 OMOTEXHOJIOTHH.
Henu u 3a0auu:
1. laTe ipeicTaBieHrue 0 BO3MOXKHOCTSAX OMOTpaHCHOpMAIIHH.
2. Tlokazath COBpPEMEHHBIC IOCTHIKECHUS OMOJOTMYCCKON HAyKH B OMOXUMHUHU H
MEUITIHE.
3. CnocoOCTBOBaTh PAa3BUTHIO JIOTHUECKOTO M HAYYHOTO MBIIUICHHUS JICTCH,
NIPAKTUYCCKUM HaBBIKaM pa0OTHI C )KMBBIMH KJICTKaMHU.
Dopmot 3anamusn: MUHH-ICKIHS C dJIEMEHTAMU OCCe/Ibl, TPAKTUUYCCKUE PaOOTHI,
9KCIICPUMEHT.
Teopus: ]Jlatb mpencTaBieHUE W MPAKTHUYECKHE HABBIKM BBIPALTUBAHUS KIIETOK.
[Tokazate Bo3moxkHOCTH IIL[P, ouncTku 6enkoB, (hiIyopeclieHTHON MUKPOCKOITHH.
N3yuuTh UCTOPHUIO OTKPBHITHS TpaHchoOpMalMy OakTepuu IyTeM BBEACHHUS TIeHa
OMOJIFOMUHECIICHITUY MeTy3bl Aequorea victoria.
Ipaxkmuka:
1. IlpuroroBneHre MUTATEIBHBIX CPEJ] M BhIpAIIMBaHUE KOJIOHUM eserihia coli .
2. Tpachopmaruss Oakrepuid IIa3MUAAMHU, COJACpXKAIUMH T'eH Oeyka
OHOJIFOMHUHECLIEHIINHU
Pacuer apdexTuBHOCTH OHOTpaHChHOPMAITHUH.
4. PaGota c mporpammamu exel u statistica

(8]

2 roga o0yueHus

Tema 1. Cucrema ynpapJjieHusi 0M0JIOTHYECKUM 00bEKTOM
Henu u 3a0auu:
1. Jlath mpencTaBieHre O PEryJsSIUUd OCHOBHBIX OMOXMMHYECKUX TOKa3aTelei B
YKMBOM OpPraHU3MEe.
2. IToka3aTh €AMHCTBO NIPUHLIMIIOB YIIPABJICHUS.
3. CnocoOCTBOBAaTh Pa3BUTHIO JIOTUYECKOTO MBIIUIECHUS JIE€TeH M MPaKTUUYECKUX
HABBIKOB pa0OThI C XUMUYECKUMH BEIIECTBAMU.
Dopmol 3anamuna: MUHU-JICKIUS C dJIEMEHTaMH O€Ceibl; BUJICO TPE3CHTAINH,
BBINIOJIHEHUE TBOPUECKOT'O 3aJaHusl, MPAKTUYECKUE PAOOTHI.
Teopua: Cuctema ynpaienusi. OcHOBbl kuOepHeTUKU. CHCTEMBI YIIPaBICHUS Y
#®UBOTHbIX. Penienropsl. Ilpuniun oOpaTHON cBsi3U. Perynsiuust OCHOBHBIX
OMOXMMHMYECKHMX TOoKazaTened KpoBu. Cucrema YNOpaBlICHUS Yy PaCTCHUM.
Perynsamus oCHOBHBIX OMOXMMHUYECKHX MTOKa3aTeael pacTeHUM.
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Ilpakmuka:
1. Onpenenenue caxapa B KpOBH.
2. Onpenenenne pH CitoHBI B 3aBUCUMOCTH OT PUTMA TUTAHUS
3. OmpeneneHne MOYEBUHBI
4. OmpeneneHue KOJau4ecTBa XJjopoduiia y pacTeHUNW B 3aBUCHUMOCTH OT
YCJIOBUM OCBEIIEHHOCTH

Tema 2. CTpecc 1 ero poJib B JKU3HU PACTEHUH
Henu u 3a0auu:
1. JlaTth mpeacTaBieHHE O MEXaHWU3Max 3allUThl PACTCHHI OT HEOJIaronpUATHBIX
YCJIIOBUW BHEILIHEN CpPEbI.
2. CiocoOCTBOBATH PA3BUTHIO IKOJIOTMYECKOTO MBIIIICHUSI AETEH U MPAKTHUYECKUX
HABBIKOB pa0OThI P U3YYCHUU OMOXUMHUU PACTEHUH.
@Dopmut 3anamuna: MUHU-TEKIUS C dleMEHTaMU Oecelbl; BHJIEO NMPE3eHTALNH,
BBITIOJIHEHUE DKCTIEPUMEHTA, TPAKTHUYECKHE PaOOTHI.
Teopua: OcHOBHBIE (DAKTOPHI, BIUSIONIME HAa OHOXUMUYECKOE COCTOSHUE
pactenuii. OCHOBHBbIC OMOXMMHUYECKHE TTOKA3aTeNN KU3HEACATEILbHOCTH PACTEHUH.
AnTonuansl. X Gnonoruyeckast poib ¥ METOJIbI H3ydeHUs. 3yueHue coaepkanus
U KA4ECTBEHHBIX XAPAKTEPUCTUK AHTOIMAHOB B PACTEHUSIX, B 3aBUCUMOCTH OT
YCJIOBUM CPEJIbI.
Ilpaxkmuka:

1. XpomaTorpadusi MMrMEHTOB JINCThEB Ha Oymare

2. Xpomatorpadusi MMrMEHTOB JINCTHEB C MOMOIIBIO ANIeKTpodopesa

3. Ompezenenne KOJUYECTBA aHTOLIMAHOB CIIEKTPO(HOTOMETPUUECKU

4. OnpeneneHue KOJIMYECTBA AHTOLMAHOB Yy pAacCTEHHH B 3aBUCUMOCTH OT

YCJIOBUM OCBEIICHHOCTH.
5. Omnpenenenne coaepkanusi BuTamMmuHa C B BOJIHBIX AKCTPAaKTaxX Pa3iMYHBIX
yacTer pacTeHUM

Tema 3. CTpecc 1 ero poJib B )KH3HHU YeJI0BEKA.
Henu u 3a0auu:
1. Jlathb mpenacTaBieHHE O MEXaHU3Max aJanTallMd YeJIOBEeKa K CTPECCOBBIM
Harpy3kam.
2. CnocoOCcTBOBaTh Pa3BUTHIO HAYYHOTO MBINUICHUS JETEH W TPAKTHYECKUX
HABBIKOB PaOOTHI IPU U3YYCHUH OUMOXMUMHH YETIOBEKA.
Dopmol 3anamuna: MUHU-JICKIUS C dJIEMEHTAaMH O€Ceibl; BUJICO TMPE3CHTAINH,
BBITIOJIHEHUE DKCIICPUMEHTA, TPAKTHICCKHUE PaOOTHI.
Teopusa: Cucrema (QOpMHPOBaHMS CTpecca M 3allUThl OT HEro0 Yy KHWBOTHBIX.
N3MeHenns 6MOXUMHYECKHUX TTOKa3aTesel mpu ctpecce. MeToabpl M3ydeHHs cTpecca
y JKMBOTHBIX. MeTOJbl U3yUeHUs CTpecca y yeaoBeka. MoyeBMHA KaK KOHEYHBIN
MPOAYKT OEIKOBOro oOMEHa y 4eioBeka. V3aMeHeHue coaepkKaHusi MOYEBHHBHI B
HOpPME M TIPH TIATOJIOTHUSX.
Ilpakmuka:

1. bruoxumuyeckrne METOAbI ONMPEACICHUS KOHIICHTPAIIU MOYECBUHBI.
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2. NByueHue cTpeccoBOil HArpy3kd Yy IIKOJBHUKOB C TIOMOIIbIO TeCTa
M3MEHEHUS] KOHLIEHTPALIMY MOYEBUHBI.

Tema 4. buonHIMKATOPBI.
Henu u 3a0auu:
1. Jate mpeacTaBieHue 0 OMOMOHUTOPUHTE COCTOSIHHUSI OKPY>KaroIleh Cpeabl IO
U3MEHEHUIO OMOXMMHUYECKUX TTOKa3aTelel pacTeHUH.
2. CriocoOCTBOBaTh Pa3BUTUIO HAYYHOTO M DKOJIOTHYECKOTO MBIIUICHUS JETeH U
MPaKTUYECKUX HABBIKOB paOOThI MPU U3YYEHUU COCTOSIHUSL OKPY KAIOIICH CPeIbl.
@Dopmut 3anamua: MUHU-TEKIUS C dleMEHTaMu Oecelbl; BHJIEO NMPE3eHTALNH,
BBITIOJIHEHUE DKCTIEPUMEHTA, TPAKTHUYECKUE PAOOTHI.
Teopus: BnvsiHue 3K0JIOTUU HA 3/I0POBbE YEIOBEKA. BUOMHAUKATOPHI.
Ilpakmuka:
1. Pa3pabotka Tecta JJis 9KOJOTMYECKOI0O MOHUTOPUHTAa HA OCHOBE M3YUYEHUS
coAep KaHUsI aHTOIIUAHOB B PACTEHUSIX.
2. M3ydeHue CTpeccoBOi HAarpy3Ku y pacTeHUN C MOMOIIbI TECTa U3MEHEHUS
KOHIIEHTpAIIMU aHTOLIMaHOB.

1.4. Ilnanupyemble pe3yJabTaThI
ITo oxoHYaHUM peaiu3alui NPOTrPaMMbI 0:KUIAETCS TOCTHKEHHUE
cJIeAyIOINX pPe3yabTaTOB:
Oobpa3oBaresbHbIe (IPpeAMeTHBbIE) Pe3yJbTaThl.
VYyamuecs 10JKHBI 3HATH:
— TEOpPEeTHYECKHE OCHOBBI OMOXMMUU KIIETKU;
— OCHOBHBIE CHCTEMBI YIIPaBICHUS OMOXUMHYECKUX MOKa3aTeNe pacTeHui u
KUBOTHBIX;
— METOJbI IETEKIINH U OIEHKU COCTOSIHUS YeJIOBEKa M0 OMOXUMUYECKUM
MIOKA3aTeIsIM;

— METOJIbl OMOMOHHUTOPHHTA OKPYKAIOIICH Cpe/IbI

— CTpPOCHHE M CHHTE3 OEJIKOB, HYKJIEMHOBBIX KUCIIOT;

— MOJEKYISIPHO-KIETOYHbIE MEXaHU3MBI TPOIECCOB KU3HEAEATETLHOCTU U
perymsiuu GU3HOIOTHISCKUX QYHKITUHN.

VYyamuecs TOJKHBI YMETh:

— BBINOJHATh KAUYECTBEHHBIH W KOJWYECTBEHHBIM aHAW3 HEKOTOPBIX
OMOXMMHUYECKUX TOKa3aTelied — KOHIEHTPAIIMU TIIOKO3bl, MOYEBUHBI B CIIOHE U
NoTe, KOHIIEHTPAIIMN aHTOIIMAHOB B KCTPAKTaX PaCTCHHUIA;

— BBITIOJHITH OYUCTKY U JCTEKIIUIO MAKPOMOJIEKYJI COBPEMEHHBIMH

METOJIaMU;

— TPOBOJHTH PACUYEThI, 0DOPMIIATH MTPE3CHTAIINN;

— BBITIOJHSITH IKCTPAKIINU, XpoMaTorpaduu, noasaporpaduu, TpaHCPEKIINH;

— paboTaTth ¢ HAYYHO-TIOMYJSIPHBIM TEKCTOM (CTPYKTYpPHpPOBATh, HU3BJICKATH
HEO00X0UMYI0 HH(POPMAIIUIO), TOYHO U TPAMOTHO BbIpaXkaTh CBOU MBICJIM B YCTHOM
U TMCBMEHHOW peur, O0OOCHOBBIBATH CYXACHHS, MPOBOJWTH KIACCU(PHUKAIIHIO,
JIOKa3bIBATh YTBEPKICHUS;
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— CO37aBaTh MPOEKT, KOHEUHBIA pe3yJbTaT KOTOPOro OyJeT MNpe/ICTaBISIThH
c00OI MOJTHOIIEHHYIO HAYYHYIO pa3paboTKy.

JINYHOCTHBIE pe3yJIbTaThl

— c(hOpMHUPOBAHO YBAXKUTEIHLHOE OTHOIIICHHE K MHOMY MHEHHIO;

— Pa3BUTHI HABBIKM CAMOCTOSATENIBHOCTA U JIMYHOW OTBETCTBEHHOCTH 32 CBOU
MOCTYNKHA, B TOM u4ucie B HMHGOPMALIMOHHOW JEATEbHOCTH, HAa OCHOBE
MPEJICTABIIEHU O HPABCTBEHHBIX HOPMAaxX, COLMAIIBHOW CHPABEIIUBOCTA W
CcB00O/IE;

— Pa3BUTHI HABBIKU COTPYJTHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMHU B Pa3HBIX
COITMAIBHBIX CUTYAIlUSIX, YMEHHUS HE CO3/1aBaTh KOH(PJIMKTOB U HAXOJUTh BBIXOIbI
U3 CIIOPHBIX CUTYaIlUid;

— cdopMUpOBaHbl YCTAaHOBKM Ha O€30MAaCHBINA, 30pPOBBIA 00pa3 KHU3HU,
HaJU4YMe MOTHUBAIMM K TBOPUECKOMY TPYyAy, paOOoTe Ha pe3yibTaT, OepeKHOMY
OTHOIIIEHUIO K MATEPUAJIBHBIM U TYXOBHBIM IIEHHOCTSIM.

MeTtanpeaMeTHbIe pe3yJabTAThI

— chopMUpOBaH UHTEPEC K OMOXUMUM U YUECHHUIO B 11ETIOM;

— chopMUpOBaHbl YMEHHUs IIJIAHUPOBATh, KOHTPOJHUPOBATH W OILICHUBATh
y4yeOHbIE JICMCTBUS B COOTBETCTBUM C TIOCTABJICHHOM 3ajadeii M YCIOBUSIMHU €&
peanuzamuu, Omnpeneniarb Haubojee 3(PGeKTUBHbIE CIMOCOOBl  JOCTHKEHUS
pe3yibTaTa;

— pa3BHTa MO3HABATEJIbHAs MOTHBAIIUS B IMPOIIecce OOyUICHHUS;

— Ppa3BUTHl JIOTHYECKOE M O0Opa3HOE MBIIUICHHE, I[aMsITh, BHUMAaHUE,
YCUITYUBOCTD;

— OCBOCHBI JIOTHYECKHE JEUCTBUS CPaBHCHHMS, aHAJN3a, CHHTE3a, 0000IIeHNs,
KJacCU(UKAIIMKU TI0 POJOBHJIOBBIM TIPH3HAKAM, YCTAHOBJEHUIO aHAJOTHA U
MIPUYUHHO-CIICACTBEHHBIX CBSI3€H, IOCTPOEHHS PACCYXKICHUM, OTHECEHUS K
U3BECTHBIM ITOHSTHSIM;

— chopMUpOBaHbl yYMEHHUS JIOTOBApHBATHCA O pachpeaeiacHud (QyHKIUH u
poJeli B COBMECTHOM JEATEIBHOCTH; OCYIIECTBISATH B3aUMHBIM KOHTPOJIb
COBMECTHOM JI€ATENLHOCTH, aJCKBAaTHO OIIEHWBATh COOCTBEHHOE IIOBEJCHHE H
MOBEJICHUE OKPYKAIOIIUX.

os}
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Pa3zgesn Ne 2. «k KoMIuiekc opraHn3amuOHHO-TIIeJarorn4ecKux

2.1. KasenpapHblii yueOHbIi rpaguk peajau3aniu 10MOJTHUTEIbHON

YCJI0BUID)

o01meodpa3oBaTe/bHOI 001Iepa3BUBaOLIeil porpaMmMbl « buoxumuyeckui
HHKYyO0aTOop» Ha 2021/2022 y4yeOHbIH 1o

TI'on HauaJjo Jlara KoanvecrBo | KomnuectBo | KosimyecTBo | Peskum
o0yuyeHHUsl | 3aHATHIA | OKOHYAHMA | Y4YeOHBIX yueOHBbIX Y4eOHBIX | 3aHATHUSA
3aHATHH HeaeJdb JHel 9acoB
1 rox 01.09.2021 | 31.05.2022 36 72 144 2 yaca X
2p./Hen
2 roxg 01.09.2021 | 31.05.2022 36 72 144 2 yaca X
2p./Hen
B  pamkax peanuzanmuu  JOMOJHUTENBHOM  00IIe00pa3oBaTEIbHON

oOlIepa3BUBAIONICH MPOrpaMMBbl, ydYallhecss NPUMYT Yy4acThE€ B KOHKYPCHBIX
MEPOIPUATUAX

2.2,

YcaoBus peanu3anuu NporpamMmbl
Mamepuanvno-mexnuueckoe obecneuenue

y4eOHBIN KAaOMHET JIJIsl TPOBEICHUS TCOPETHUCCKUX 3aHATHH M MPE3CHTALIHIHA.
ObopyoosaHue:

- KJIeTouHass Onmoxumudeckas Jlaboparopusi ¢ 000pyI0BaHHEM ISl BhIPAIIUBAHUS

KJIETOK;

- buoxumm4ieckas Jlaboparopus ¢ 060pya0BaHUEM, HEOOXOIUMBIM ISl BBIJICIICHUS,
OUYHCTKH M JICTCKIIMH MaKPOMOJICKYII.
Texnuueckoe ocHauenue:

- MYJIbTUMEIUNHBIN ITPOCKTOP;

- HOYTOYK.

Undopmauuonnoe obecneuenue:

- OMOIMOTEKA CIIeUATU3UPOBAHHOM JINTEPATYPHI,
- TOCTYTI BBIXOJ]a B MHTEPHET, BOBMOXXHOCTH pa0OTHI B COITMAIBHBIX CETSIX U Ha
CIEUHUAIM3UPOBAHHBIX cailTaX, BUACOXOCTUHIAX.
http://www.spsl.nsc.ru/ - rocyiapcTBeHHasi MyOIMYHAsl HAyYHO-TEXHUYECKast

ouommuorexa CO PAH;
www.nsu.ru/education/i4biol/noframes/globsegdb.html - I'mo6ansHasg 0a3a

JTAHHBIX OMOJOTUYECKUX TIOCIIE0BATEIIBHOCTEH.
http://biomolecula.ru/-bnoa — cailT, NOCBAMEHHBIN IPKUM OCHOBaM COBPEMEHHOM

OMOJIOTHHN U MNPAKTUYCCKUM IIPUMCHCHHUAM HAayY4YHBIX I[OCTI/DKGHI/Iﬁ B MCAUIIMHE U

OMOTEXHOJIOTUH.
http://humbio.ru/humbio/biochem/000b6185.htm -ba3a 3uanwnii mo Omosoruu

yenoBeka. buoxumus.
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http://www.spsl.nsc.ru/
http://www.nsu.ru/education/i4biol/noframes/globseqdb.html
http://biomolecula.ru/-
http://humbio.ru/humbio/biochem/000b6185.htm

https://www.youtube.com/watch?v=By-gPCXVDI g — nondopka BUA€O JEKLUUN 1O
OMOXUMUU
http://uvero.ru/ - MeXBY30BCKHI caliT IKOCUCTEMbI HHHOBALIMOHHBIX IIPOEKTOB,
JIa0OpPaTOPHH M CTAPTANIOB «Y BEPEHHBIN POCT»
Kaoposoe obecneuenue npoepammoi

Peanuzarust mporpaMMbl U MOATOTOBKA 3aHATHI OCYIIECTBISIETCS MEaroromMm

JOTIOTHUTEIBHOIO 00pa30BaHUS B PAMKAX €0 JOHKHOCTHBIX 00sI3aHHOCTEH.
[legaror ocyiiecTBiaseT JOMOJTHUTEIbHOE OOpa30BaHME YydalUXCS B
COOTBETCTBHM C JOMOJHUTENIbHON 0011e00pa3oBaTesibHON 00IIepa3BUBAOIIECH
IIPOTPAMMOH.
2.3. @opmbl aTTECTALIMHA
DopMBbI OTCICKUBAHUSA M PUKCANNH 00pa30BaTEJIbHBIX Pe3yJIbTATOB:
IPOTOKOJIBI HMCCIIEIOBaHUs, TaOmuubl ¢ pacderamu, (HOTO, MpE3EHTAIH,
IIPOEKTHI.
®opMbl NIpeIbIBICHUS U IEMOHCTPALlUU 00PAa30BATEeIbLHbBIX Pe3yabTATOB !
HAy4YHO-TIpaKTHYecKasi KOH(GEpPEHIMs, OJIUMITUAJIA, OTKPBITOE 3aHATHE.
2.4. OueHoYHbIE MaTEePHAJIbI
[To Temam «XUMHUYECKUI COCTAB KIETKN», « TeopeTnyeckrne npecTaBiIeHUs O
CTPOEHMH M CHHTE3€ TIE€HETHUYECKOI0 MaTrepuajga B JHKUBOW  KIIETKe»,
«OMOTEXHONOTUs» - OyleT NMPOBOJIUTHCS TECTHUpOBaHME, MO TeMaM «OCHOBHBIE
METOJbl BBIICJIECHUS, OYUCTKM U JETEKUMH MaKpOMOJEKyI» U «BplpamuBanue
KJIETOK» - KOHTpOJbHBbIE paboThl. [lmaHupyercs NOATOTOBKA MPOEKTOB KO
BCEPOCCUMCKOMY KOHKYPCY €CTECTBEHHOHAYUYHBIX M HWH)KEHEPHBIX IPOEKTOB
IIKOJILHUKOB M CTYJIEHTOB «PeakTop»; Hay4dHO-NIPAKTUUYECKON KOH(EpEeHITUU
MOJIOAIBIX YYEHBIX U CTYIACHTOB «AKTyalbHbIE MPOOJIEMBI SKCIEPUMEHTAIBHON |
KJIMHUYECKOU MEIUIIUHBI» U APYTHUX.
Kpurepuu ouieHKH YCBOCHHS NPOIrPaAMMBI

1 monyroaue 2 moJsryroaue
Hu3kuii ypoBeHb OcBoena meTtonuka (OCBOEHBI METOABI PAOOTHI
KaueCTBEHHOI'O win | B Exel u PowerPoint 1o
KOJINYECTBEHHOT' O CTaTUCTUYECKOU
OTIpeJICIICHHs] M3y4aeMbIX | 00paboTke u
OMOXUMUYECKUX BU3yaJIM3aLUH
roKaszareyeun pe3yJIbTaTOB
UCCIIEJOBAHUS
Cpennuii ypoBeHb [loctanoBka neneut u 3anay ([loMomp B 3KCIIEPUMEHTE
VICCIIEIOBATENBCKOM 158105 MOATOTOBKE
paboTHI Mpe3eHTAINU
KPY’KKOBIIAM
Bbicokuii ypoBeHb [IpoBenen skcnepument u ([logroroBka
HaOpaH WHJIMBU1YaJTbHOTO
AKCTIEPUMEHTATBHBII MPOEKTa K KOHKYPCY
Marepuan JUISt

18



https://www.youtube.com/watch?v=By-gPCXVD1g

HUCCIIENOBATEILCKOM
paboThI

ITpumMepsl TECTOB i1 KOHTPOJIS TEMbI « XMMHUUYECKHUN COCTAB KIECTKU»
1. MonekynsipHast OMoJIOrHs U3y4aeT:

A mpoTekaHre OMOJOTHYECKUX MPOIECCOB HA MOJIEKYISIPHOM YPOBHE;

b cTtpoenue knetTku;

B mopdonornyeckoe u Gpusnonornyeckoe MHOrooOpasue OakTepuii U BUPYCOB.
OtgeT: A

2. OyHKIMU MeMOpaH:

A perynsauus oOMeHa MEXIy KIETKOU U Cpellol, pa3enurenbHas QpyHKuus,
penenTopHas;

b TpancnopTHas GyHKUUA, SIEKTpUYECKas;
B BepHbI 00a BapraHTa OTBeETA.
Otger: B

3. Obmas GopMyna aMUHOKUCIIOT:

A NH — CH— COOH
I
R
b
NH,—CH - CH
R

B NH, — CH — COOH
|
R

OtseT: B

2.5. Meronuveckue MaTepuabl
MeTtoabl 00y4eHUsI: CJIOBECHBIN, HATVISIAHBIN MPAKTUUYECKUM; OOBSICHUTEIBHO-
WJUTIOCTPATUBHBIN, HCCIICIOBATEIILCKUH, MPOEKTHBIM, CTUMYJINPOBAHUE,
MOTHBAIIHS;
@®opMbl OpraHuU3anMuu 00pa30BATEJBLHOI0 TMpoLecca: HWHIAWBUIYAIIbHO-
rpynroBas
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@opMbl opraHM3anuM y4eOHOro 3aHATHSA: KoH(epeHUHUs, J1abopaTopHOE
3aHATHE, JIEKLMs, HaOJOJIEHUEe, OJIMMIIMAAA, OTKPBITOE 3aHATHE, MPAKTHYECKOE
3aHSTHE.

Ilenaroruyeckne TEXHOJOTMH: TEXHOJIOTHS TPYNIOBOTO  OOy4YeHHs,
TEXHOJIOTUSl ~ UCCJENOBATENbCKOW  JEATEIbHOCTH, TEXHOJOTUs  IMPOEKTHOMU
JeSTENbHOCTH.

AJITOPUTM y4eOHOI0 3aHATHS

CTpyKTypa TUIIOBOIO 3aHSITHS BKJIKOYAET YACTH:

1. Opranu3aiMOHHBIN MOMEHT.

2. KomnbrotepHas mpe3eHTalusi ¢ OCHOBaMU TEOPUHU

3. Urenue u pa3bsCHEHHE MPOTOKOJIA MPAKTUUYECKON pabOThI

4. BoInogHEHNUE MPAKTUYECKOU pabOThI

5. 3anonaHeHue MPOTOKOJIA MIPAKTHUECKON pabOoThl HAOIIOICHUSIMU, pPacueTaMu
Y BBIBOJIaMU.

JIMIAKTHYECKHE MATepPHAIbl Y MPE3CHTAINN, METOIMYECKHE YKa3aHHS K

paKTUYEeCKUM padboTaMm, O0OOPYJIOBAaHHE M PEAKTUBBI, TECThI, oOpasmbl exel

Ta0IuII.

2.6. Cniucok qureparypbl

Cnmncoxk 0CHOBHOM y4eOHOM JTUTEPATyPhI:

Tetinop ., I'pun H., Ctayt V. buonorus. B 3-x tomax. M.: bunom, 2014
Onmuot B., Dnmumot J. buoxumus u monexkynspHas 6uonorus: M. : Mup, 2001
Kpuctuan ne o IlyremectBrue B Mup >kuBoi kietku: M. : Mup, 2001

CHuCOK T0NMOJIHUTEIbHON YUeOHOM JIUTEPATyPhI:
Maiiep B., Kenna M. HeBuaumeiii mup BupycoB. M.: Mup, 1981. - 336 c.

Cnmcok HarJsiIHOr0 MaTepuaJa:
KomrmbrorepHsie npe3eHTanuu

Cnmcok 3J1eKTPOHHBIX HCTOYHUKOB U UHTepHeT-pecypcoB:
http://medbiol.ru - BUOJIOTAS U MEJIUIMHA. Caiit nius o0pa3oBaTeIbHBIX
Y HaY4YHBIX LEJIEH.
http://molbiol.edu.ru - IlpakTuueckas MoJeKynIsipHas OUOIOTHS.
http://www.wikipedia.org - Bukunenust — cBOOOHAS SHIIUKIIONE U

http://www.spsl.nsc.ru/ - rocynapcTBeHHass myOJW4YHAas Hay4YHO-TEXHHUYECKas
ouommorexa CO PAH;
www.nsu.ru/education/i4biol/noframes/globseqdb.html - I'mobanpHas  0Oasa

JIAHHBIX OMOJIOTHYECKHMX TOCIIEI0BATEILHOCTEH.

http://biomolecula.ru/-bnoa — caiiT, NOCBSIIEHHBIN IPKUM OCHOBaM COBPEMEHHOMN
OMOJIOTMN W TPAKTHUYCCKUM IPUMEHESHHUSIM HAyYHBIX JOCTHKCHUU B MEIUIIMHE U
OMOTEXHOJIOTHH.

http://humbio.ru/humbio/biochem/000b6185.htm -ba3a 3HaHmii 1O OHOJIOTHH
yenoBeka. buoxumus.
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http://medbiol.ru/
http://molbiol.edu.ru/
http://www.wikipedia.org/
http://www.spsl.nsc.ru/
http://www.nsu.ru/education/i4biol/noframes/globseqdb.html
http://biomolecula.ru/-
http://humbio.ru/humbio/biochem/000b6185.htm

https://www.youtube.com/watch?v=By-gPCXVDI1g — nonbopka Buaeo JeKIui 1Mo

OMOXUMUU
http://uvero.ru/ - MeXBY30BCKHIl CaliT DKOCHUCTEMbl WHHOBAIIMOHHBIX MPOEKTOB,

nabopaTopuil U CTapTanoB «Y BEPEHHBIU POCT»
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