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1. HacnopT OLCHOYHBIX CPEACTB II0 TUCHUAIIJINHE «buoaorus»

OneHouHbIE CpelcTBa MO OWMOJIOTMH MpeIHA3HAYEHbI JJIA MPOBEJACHUS TEKYIIETO,
pyOEKHOTO (TeMaTHYEeCKOr0) KOHTPOJISI U MPOMEXYTOUHON aTTECTAllMU MO TUCUHUILIIUHE.

KoHTposib 1 olleHKa pe3ysabTaToB OOY4YEHHUsl OCYIECTBISECTCS MpernojaBaTeiIeM B
MIPOIIeCcCe MPOBEACHUS MPAKTUUECKUX 3aHATHH M JTa0OpaTOpHBIX pabOT, TECTUPOBAHUS, a
TaKK€  BBITIOJHEHUS  OOyYaIOIUMHCS  WHIAWBUAYATbHBIX  3aJaHUN,  IPOEKTOB,
uccienoBaHuii. Pe3ynbratel 00ydeHHs] ONMpeessiioT, YTO O0ydaromuecs: TOJKHBI 3HATH,
NOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUH U3YYEHUS TUCIHUIUINHBI.

Jnst  bopMUpOBaHUS, KOHTPOJS W OLEHKH pe3yJbTaTOB OCBOEHUS Y4YeOHOMU
JTUCIUIUIMHBI UCTIOJIb3YETCA CUCTEMA OLIEHOYHBIX MEPOIPUITHH, IPEACTaBIIAIONIAs COOO0M
KOMILJIEKC Y4YeOHBIX MEpPOMNpPUSATHI, COTJACOBAHHBIX C pe3ylibTaraMu OOYYEeHHS U
chopmynupoBaHHbIX ¢ yueroM OI'OC COO (npeaMeTHble pe3yabTaThl 10 JUCHUILIUHE) U
dI'OC CIIO.

Cucrema OLICHOYHBIX MEPOINPHUITUNA, CHPOCKTUPOBAHHAS 1O  JHUCIUILIAHE
«buonorusy, npeacTaBieHa B MacopTe OLIEHOYHBIX CpecTB (Tabnmia 1).

O6mue xomnereHiuu (nanee — OK) u npodeccuoHanbHbie KOMIIETCHIINU (J1aliee —
[1IK) ®T'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMH, METANPEIMETHBIMU U MPEAMETHBIMU
pe3yabTaramu o0yudeHust 6azoBoro ypoBHs (nanee — [I1P6) ®I'OC COO mnpeacraBiieHbl B
TaduIe:



Koa u I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo0mue? JqucuuniMHapubie’

KOMIIeTeHIUii
OK O01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHWM O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAy4YyHOrO 3HaHWS, (PYHKIMOHAILHON T'PaMOTHOCTH
3a1au - TOTOBHOCTh K TPYAY, OCO3HAHHME LEHHOCTH MAacCTEepCTBa, | YEJOBEKA JJISl PeLICHUS )KU3HEHHBIX TPOOJIEM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.CchopMUpPOBAaHHOCTb YMEHHSI PACKPBIBATH COJEPKAHUE
JESITeIbHOCTH - TOTOBHOCTh K aKTHBHOHN JESITENbHOCTH TEXHOJOTMYECKOW | OCHOBOMOJAralluX OMOJIOrMYECKUX TEPMHHOB U MOHSATHUMN: KU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HaIpPaBJIEHHOCTH, CIIOCOOHOCTb | KJIETKA, TKaHb, OpraH, OpPraHW3M, BUJ, HOMYJSAIU, SKOCHCTEMA,
K Pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIINOJIHATH | OMOLIEHO3, Obuocdepa; MeTaboan3M (0OMEH BEIIEeCTB
KOHTEKCTam TaKylo J€SITeIbHOCTD; ¥ TIPEBpaIlEHHE SHEPTUH), TOMEOCTa3 (CaMOperysiius), OMOCHHTE3

- HHTEpeC K pa3IMYHbIM cdepam npodecCHoHaATBHOM
JIEITEILHOCTH.

MetanpeameTHbIe pe3ynbTaThl T0JKHBI OTPaXaTh:
OBnajieHNe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NEeNCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (OPMYNIHpPOBaTh U aKTyaJIH3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MpPU3HAK WM OCHOBaHUS
JUISl CpaBHEHUS, KiTacCu(UKAIUU U 0000IIECHHMS;

- OMPENIeNSTh LIeTHU IeATeNbHOCTH, 33/1aBaTh MapaMeTphbl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMAaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIHTATOB
MIOCJCACTBHI JACATECIbHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMHU YU4eOHO-HCCIIeIOBATEIBCKOMN

ACATCIIBHOCTb, OICHHWBATH
oeisaM, OLCHUBATb  PHUCKHU

0enKa, CTPYKTypHas OpraHM3alys *HUBBIX CHUCTEM, JAUCKPETHOCTb,
caMOperyJisLus, CaMOBOCIIPOU3BECHUE (penpoaykuus),
HaCJIECTBEHHOCTh, HM3MEHYHMBOCTb, 3HEPrO3aBUCHUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OPTaHU3aLIMSL.

IIP6 3.ChopMuUpOBaHHOCTH YMEHHS pPACKpBIBATh COJEpKAHUE
OCHOBOIIOJIararluX OMOJIOrMYECKUX TEOPUHN U TUIOTE3: KIETOYHOH,
XPOMOCOMHOM, MYTallHOHHOW, 3BOJIOLMOHHOM, IPOMCXOXKIECHUS
YKU3HU U YeJIOBEeKa.

I1P6 4.ChpopMupoBaHHOCTH YMEHHSI pAaCKPBIBATh OCHOBOIIOJIAraroIye
Ouosjormdyeckue 3akoHbl M 3akoHomepHocTH (I'. Mennpens, T.
Moprana, H.N. Bagsunosa, 2. I'ekkens,
®. Miriomepa, K. Bbopa),rpanuisl MX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOJOB
HAY4YHOT'O MTO3HAHMSI, UCTIOJIb3YEMbIX B OMOJIOrUN: HAOII0IEHUS

U OMMCAaHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHMI; OpraHu3aluu 1
MIPOBEICHUsT OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIABHKEHUS THIIOTE3,
BBISIBJICHUSI 3aBUCUMOCTH MEXJIY HCCIEAYEMbIMH BEITUYMHAMU,
00BSICHEHUS IIOJIYYE€HHBIX pE3yJIBTAaTOB

2YKa3bIBAIOTCS THYHOCTHBIE H MeTanpeaMeTHbie pe3ynbratsl 13 GIOC COO, B popMHPOBAHHH KOTOPHIX YU4aCTBYET 00IIE06pa30BaTe/IbHAs UCIIUILTHHA.
SJluciumnHapHble (TIpeIMETHBIE) PE3YIIBTATHI YKA3hIBAIOTCS B COOTBETCTBHY ¢ MX TMONHEIM TiepeureM Bo ®T'OC COO. [IpeamertHsie pe3ynbrathl 6a3oBoro yposHs (I1PG)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuka3 Muno6prayku Poccnu ot 17.05.2012 Ne 413 (penmakiust ot 27.12.2023 1.).




U TPOEKTHOM JEATEIBbHOCTH,
npo0Jem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U

Y aKTyaJIM3UpOBATh 3aJ1a4y, BbIJABUTATh TUIIOTE3Y

€e peIIeHUs, HAXOAUTh AapryMEeHThl ISl JOKa3aTeIbCTBa
CBOMX YTBEP)KACHUM, 3aJaBaTh MapamMeTpbl W KPUTEPUH
pelIeHUS;

- aHAJIM3UPOBATh IOJYYECHHBIE B XOJAE PEIICHUS 3aJaud
pe3ynbTaThl, KPUTHYECKH OIEHUBATH HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
MMEIOIINXCA MaTepUAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

-- YMETh MIEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO

U TIPAKTUYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC UJICH,
MOJIXOJIbl U PEIICHUS

HaBbIKAMHU  pa3pelleHus

npeajaratb OpUIrMHAJIbHBIC

1 popMynHpoBaHUS BHIBOJOB C UCTIOIH30BAHUEM HAYYHBIX MOHSTHH,
TEOpUI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHS BBIICTSATh CYIIIECTBCHHBIE
IpU3HAKU BUPYCOB, KJIIETOK MPOKAPHUOTU IYKAPUOT; OJHOKIECTOUYHBIX
U MHOTOKJIETOYHBIX OpPraHHU3MOB, BHJOB, OHOI€OLIEHO30B U
9KOCUCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa BEHIeCTB U
MpeBpaIleHs] YHEPrUU B KIIETKE, (DOTOCHHTE3a, MIIACTUYECKOTO H
JHEPreTHYeckoro oOMeHa, XeMOCHMHTe3a, MHTO03a, Melo3a,
OIUIOJIOTBOPEHUS, PAa3BUTUS M PAa3MHOXKEHHS, WHAMBHUIYaJbHOIO
pa3BuTUs oOpraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTeCTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHMsI, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOIIOTCHHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

ITP6 7.ChopMUpOBaHHOCTh YMEHUS IPUMEHSTD MOJYyYCHHbIE 3HAHUS
Ui OOBSICHEHHST OHMOJOTWYECKHX MPOIECCOB M SIBICHUH, JUIA
OPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKpY’KalOIIMX JI0/Ied, COOII0/IEHHs 3I0pOBOTO 00pa3a KU3HH, HOPM
rPpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOIMMOCTH  WCIIOJNIB30BAHUA  JTOCTHXKEHUH
COBpPEMEHHOM OHOJOrMu M OMOTEXHOJOTUH JJIs pPalrOHAIbHOTO
IPUPOIONOIB30BAHUS.

[TP6 8.ChopMHupOBaHHOCTh YMEHHUSI PEIIaTh OMOJIOTUUECKHE 3a/1auH,
COCTAaBJISITh TEHOTUITMYECKHE CXEMbI CKPEIIMBAHUS

JUIS. pa3HbIX THUIOB HACJEAOBAaHUS TPU3HAKOB Yy OpPraHU3MOB,
COCTaBJIATh CXEMBI NEPEHOCA BEIIECTB M DHEPTMHM B DKOCHUCTEMAX
(Tienu muTaHus, TUIIEBBIC CETH).

I[MP6 9.ChopmMupoBaHHOCTH YMEHHHA KpPUTHUYECKH OICHUBATh
nHpopManui0  OMOJIOTUYECKOTO  COZAEpX aHHs,  BKJIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBod  MH(pOpMalWH, HAYYHO-TIONMYJSPHBIE  MaTepUabl);
WHTEPIPETUPOBATH ITUUECKUE aCIIEKThl COBPEMEHHBIX UCCIEOBAaHUMN
B Ouosornu, MeauIMHe, OWOTEXHOJOTHUH; paccMaTpUBaTh




rio0anbHbIe 9KOJIOTHUYECKHE poOIeMBbI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO.

I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIICHHMS] Ha OCHOBE OHOJIOrMYecKOi
nH(POpPMAIMK U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Hcnonb3oBars
COBpPEMCHHBIC
CpeAcTBa  TIOUCKA,
aHanmm3a

U UHTEPIpETaluu
uHpOpMaLUN

U uH()OPMAIMOHHBIE
TEXHOJIOTHH JUTSI
BBITIOJIHEHUS 33124
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

JlngHOCTHBIE pe3yabTaThl JOJKHBI OTpakaTb B YaCTH:
LEHHOCTU HAyYHOTO MO3HAHUS:

-c)OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIMKYJIBTYPHOM MHDE.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU MTO3HABATEIbHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

- BJIaACTDb HaBbIKaMH MMOJIYYCHHU A PIH(bOpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBbHO
OCYHICCTBJIATD ITOUCK, aHaJu3s, CHUCTEMATU3alIo

Y MHTEPIIpPETalMI0O MHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
IIPEICTABIICHHUS;

- OLEHUBAaTh JIOCTOBEPHOCTH, JIESTMTUMHOCTh HMH(OpMaLNH,
€€ COOTBETCTBHUE MPABOBLIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POJIU OHMOJIOTHH

B CHCTEME HAY4YHOTO 3HaHUS;, (YHKIHMOHAIBHOW TI'PaMOTHOCTU
YyelloBeKa JJIs PelleHus KU3HEHHBIX Mpooem.

[TP6 7.ChopMHUpOBaHHOCTH YMEHUS IPUMEHSATD IMOJTyYCHHBIC 3HAHHS
Ui OOBSICHEHHsT OHMOJOTWYECKHX MPOIECCOB M SIBICHUH, JUIA
NPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C 1eNblo o0ecriedeHns: 0€30IMacHOCTH CBOETO 370POBbSI M 37J0POBbS
OKPYKAIOIIUX JIF0JIeH, COOMI0ACHHS 3I0pOBOr0 00pa3a >KU3HH, HOPM
rPpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAaHUA  JTOCTHXKEHUU
COBPEMEHHOM OuojJoruu M OMOTEXHOJOTUH JJIsi pPalrOHAIBHOIO
IPUPOJIOTOIB30BAHUS.

I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO371aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOLIECHMS Ha OCHOBE OHOJIOrMYECcKOH
nH(pOpMaLIUK U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHATHIHBIN anmapaT 6MoI0run

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
u paboTaTh

B KOJIJIEKTHUBE

1 KOMaH]Ie

JIMYHOCTHBIE pe3yiabTaTbl HOJODKHBI OTpPA’XKaTb B YaACTH:

IEHHOCTM HAYYHOTO TO3HAHUSA: OCO3HAHHE LEHHOCTH
HAy4yHOM  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTATHI TOJKHBI OTPaXKaTh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHAsI I€SITEIbHOCTb:
- IOHUMATh U UCTOJIb30BATh MPEUMYILECTBA KOMAH/IHOM
Y MH/IMBH1yaJIbHOM paboTHI;

I[IP6 5.ITpuoOpereHue ombiTa MNPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOTO TIO3HAHUS, UCIOJIb3YEeMbIX B OHOJIOTHU: HAONIOJACHUS U
ONMCAHMS JKUBBIX CHUCTEM, MPOUECCOB W SIBICHUI; OpraHu3aluyd U
MPOBE/ICHUS] OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKECHHS THIIOTES,
BBISIBJIEHUSI 3aBUCHUMOCTH MEXK]Yy HCCIEIYEMbIMU BEJIMYUHAMU,
00BSICHEHUS TIOTYYCHHBIX PE3yIIbTaTOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX TTOHITHH,
TEOpPU U 3aKOHOB




- MMPpUHHUMATDH neian COBMECTHOU JACATCIIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICHCTBHIA,
pacnpenensiatb poJM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CYyKJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
ConelicTBOBaThL
COXPAHCHHUIO
OKpY>Karoleu

Cpelbl,
pecypcocOepexeHn
10, MPUMEHSITh
3HAHUS

00 M3MEHEHUHU
KJIUMaTa, TPHHIIAITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JICCTBOBATH

B Ype3BBIYANHBIX
CUTYaITUSIX

JIn4HOCTHBIE pE3yJabTaThl JOJDKHBI OTpaXkaTb B 4YacTHU:
JKOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHPOBAHHOCTH
AKOJIOTMYECKOM KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLMAJIBbHON Cpelibl, OCO3HAHUE II0OAJBHOIO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IJIJAHUPOBAHUE U OCYILLECTBICHHUE ACUCTBUM B OKPY’KaIOLIEH
Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

- AaKTUBHOE HENpHUATHE JCUCTBUH,
OKpYXKarollen cpene;

- YMEHHE NPOTHO3UPOBATh HEOIATONIPUSITHBIE HKOJIOTHUECKUE
IOCJIEACTBHSI IPEAIIPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATh
ux;

- pacmmpeHue
HaIpPaBJIE€HHOCTH.
MetanpeameTHble pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnanenue YHHMBEpCATbHBIMU KOMMYHUKAaTUBHBIMU
JEUCTBUSIMHU:

0) cOBMeCTHasl I€SITEIIbHOCTb:

- TIOHMMAaTb W HCIIOJIB30BATh IPEUMYIIECTBA KOMaHIHON
Y MHIMBUIyaJIbHOM paboTHI;

IMPHUHOCAIINX BpPC

OIbITa JEATENIbHOCTH JKOJOTHYECKOU

- IIPUHUMATh Leau COBMECTHOM JIeATeIIbHOCTH,
OpFaHI/ISOBLIBaTI) n KOOp)II/IHI/IpOBaTB }16171CT BUSA
M0 e¢ JOCTIIKEHUIO: COCTaBjiATh IUIaH  JICUCTBUIM,
pacnpenensaTb poOJM € YYETOM MHEHUWA YYaCTHUKOB

00CyXIaTh pe3ylIbTaThl COBMECTHOM pabOThI

I[IP6 5.ITpuoOpereHue oOmbITA MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOIEHUS

Y OIMCAHUS KHUBBIX CHCTEM, MPOIIECCOB U SBJICHHIA, OpraHU3alluu 1
IPOBEJCHHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABM)KECHUS TUIIOTE3,
BBISIBJICHUS 3aBUCHMOCTH MEXIY HCCIEyeMbIMU BeJIHMYMHAMH,
00BSACHEHUS TIOJYYEHHBIX PE3yJIbTaTOB

U (HOpMyIHPOBaHUS BBIBOJOB C MCIOJIb30BAHUEM HAYUYHBIX TIOHSATHUH,
TEOPHI U 3aKOHOB.

[IP6 6.CPopMUpPOBAaHHOCTh YMEHHS BBLACTSATH CYIIECTBEHHbBIC
pHU3HAKK BUPYCOB, KIIETOK MPOKAPUOTH IYKAPUOT; OJHOKICTOUHBIX
U MHOTOKJIETOYHBIX OpraHMW3MOB, BHJOB, OHOIrE€OLEHO30B U
9KOCUCTEM; OCOOEHHOCTH IIPOLECCOB OOMEHa BEIIECTB U
IpEeBpaIleHHs] SHEPTruu B KieTKe, (OTOCHUHTE3a, MIACTHYECKOTO U
HHEPreTUYecKoro  OoOMEHa, XEMOCHHTE3a, MHTO3a, MeHlo3a,
OIIOIOTBOPEHUS, PA3BUTUS M PAa3MHOXKEHUS, WHAMBHIYAIbHOTO
pa3BUTHs Opranu3ma (OHTOTreHe3a), 00pbObI

3a CYIIECTBOBaHWE, ECTECTBEHHOrO OTOOpa, BHI000pa30BaHMUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWTaHUs, BIHSHUS
KOMIIOHEHTOB AKOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpPAIlIEHUE SHEPTUU B brocgepe.

[1P6 7.ChopMupOBaHHOCTh YMEHUSI IPUMEHATD [IOJIyYE€HHbIE 3HAHUS
Ui OOBSICHEHHsS] OMOJOTMYECKHUX TMPOLIECCOB U SIBICHUM, s
TMPUHATHS TPAKTHYCCKUX PEIICHHA B TIOBCCTHEBHOW KU3HU
C 1eNbl0 o0ecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 3/J0POBbS
OKPY’KaIOIIHX JIFOACH, COOI0IEHHsI 3I0POBOTO 00pa3a KU3HU, HOPM
rPAMOTHOTO TMOBEJEHUSA B OKpYXaroulel NpUpPOAHOU Cpee;
MMOHMMAaHUEe  HEOOXOJWMOCTH  HCIIOJIb30BAHHUS  JIOCTHDKECHUH
COBpEMEHHOW OHONOTMHM M OWOTEXHOJOTUH s PaluOHAILHOTO
TIPUPOJIOTIONE30BAHUS




I1IK 2.1.
OcCylecTBISITh
omnpecIeHue 5
YCTpPaHEHHE OTKAa30B
B pabote
CTaHIMOHHEIX,
MIEPETOHHBIX,
MHUKPOITPOIIECCOPHBI
X u
JIMArHOCTUYECKHUX

CHUCTEM aBTOMATHUKH.

JluyHOCTHBIE pe3yabTaThl JOJIKHBI OTpa)kaTb B YaCTHU:
3KOJIOTHYECKOTO BOCITUTaHHUS: - c(hOpMUPOBAHHOCTh
AKOJIOTUYECKON KYIbTYpbl, TOHUMAHUE BIHUSHUS COI[UATBHO-
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOIHON

U COIMAJIBHON Cpelbl, OCO3HAHME III00AJIBHOTO XapakTepa
9KOJIOTHYECKUX MPobIiem;

- INIAHUPOBAHUE U OCYILLECTBIICHUE JCUCTBUN B OKPYXKaIOLIEH
cpele Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA,

- AaKTUBHOE HENpUATHE JCHCTBUU,
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHBIE HKOJIOTHYECKUE
MOCJICJICTBHS TIPEANPUHUMAEMBIX JEHCTBUM, MPEOTBPALIATH
uXx;

- pacummpeHue
HaIlPaBJIECHHOCTH.

IIPHUHOCAIINX BpPE

OIIbITa  ACATCIBHOCTU 3KOJOTIYECKOM

I1P6 7.ChopMUpOBaHHOCTD YMEHUSI IPUMEHSTD MTOTyYCHHbIE 3HAHUS
Uil OOBSICHEHHs OMOJIOTMYECKMX IPOLECCOB M SIBICHUH, UId
MPUHATHUS IPAKTHUECKUX PEUICHUH B TIOBCEAHEBHOM KU3HH

C LeNbl0 obecredeHns: 0€30MacHOCTH CBOETO 37J0POBbs M 3[J0POBbS
OKPYKAIOIIUX JIFOJIH, COOMIOACHUS 3I0POBOTO 00pa3a >KU3HH, HOPM
IPaMOTHOIO TIOBEACHUS B OKpYXKalolled MNPUPOIHOH cpene;
MIOHMMAaHUE  HEOOXOJMMOCTH  HCIIOJIb30BAaHMUS  JIOCTHIKEHUU
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH MJIs palMOHAIbHOIO
MIPUPOAONOJIB30BaHUS.

I[IP6  9.ChopMHUpPOBAaHHOCTL yMEHHH KPUTHYECKH OICHUBATh
UHPOpPMALMIO  OWOJIOTHYECKOTO  COJIEPXKAHMS,  BKIFOYAIOIIYIO
IICEB/IOHAYYHbIE 3HAHMS W3 PA3JIUYHBIX MCTOYHHMKOB (CpeacTBa
MaccoBod  HMH(OpPMAIMHM,  HAYYHO-TIOMYJSAPHBIE  MaTepHAIIbI);
MHTEPIPETUPOBATH STUUECKUE ACTIEKTHI COBPEMEHHBIX HCCIIeI0BaHUN
B Ouosoruu, MeAMIMHE, OHOTEXHOJOTMH;  pPaccMaTpHUBAaTh
rio0anbHble HKOJIOTUYECKUE poOIEeMbI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO.




Tabmura 1
[TacriopT OIEHOYHBIX CPEACTB MO TUCHUILINHE «BHoJIorHs»

Pazgea 1 Kierka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO

Pe3yabTaThl 00yyeHus XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OpraHU3alUI0 KJIETKA HAa OCHOBE HAOIIOICHUS

OuneHnouyHoe MeponpusiTue

pPyOexHOro (TeMaTH4ecKoro) KonTponbhas pabota “MonekymsipHbIil ypOBEHb OpraHU3aIUuH KUBOTO”
KOHTPOJIA
Tema Pe3yabTaTsl 00y4yeHus1 1o TeMaM Ouenotnoe MeponpusITHst Tekyero OueHovHble cpeacTBa
KOHTPOJIA
Tema 1.1 OnuceIBaTh METOABI UCCIAEAOBAHUS Ha 1. 3anonHeHue TabIUIIbI C ONTMCAHUEM 1. TabnuIsl ¢ ONMKUCaHUEM METO/0B
buonorus xak MOJIEKYJISIPHOM U KJIETOUHOM YPOBHE METOJI0B MUKPOCKOIIUPOBAHUS C X MUKPOCKOIIUPOBAHMSI C UX IOCTOMHCTBAMH U
HayKa JIOCTOMHCTBAaMH U HEJOCTAaTKaMU HeZ0CTaTKaMu
2. 3anonHenue tabnuupl «Bkinag yuensix B | 2. Tabnuna «Bxiag yuyeHbIX B pa3BUTHE
pasBUTHE OMOIOTUI ouosorun»
Tema 1.2 O6mas | XapakTepu3oBaTh YPOBHU 5KHUBOI 3arnosHeHNEe CPaBHUTENLHON TaOIHIIBI CpaBHuTeNbHAs Ta0NMLA CXOJCTBA U
XapaKTepUCTHKA | MaTepUU CXOJICTBA U Pa3IMyUMi )KMBOI'O U HE )KUBOTO | Pa3jIMuui )KMUBOTO U HE )KUBOTO
KU3HU OnuceiBaTh METOIBI HCCIIEIOBAHUS HA
MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE
Tema 1.3 XapakTepru3oBaTh CTPOEHHUE U CBOMCTBA | 1. @pOHTAIBHBIN OMpPOC 1. IlepeueHs BOMpPOCOB K (PPOHTATILHOMY
buonornvyeckn | OCHOBHBIX OMOMOJIEKYI ITonroToBka ycTHBIX COOOIIEHUIT € orpocy
BaXHBIC [TpoBoauTh HabOMIOIEHNE U3MEHEHUH Mpe3eHTaunen 2. OtueTsl 1o 1ab0paTOPHBIM paboTam
XUMHYECKHE (YHKIMOHUPOBAHUS OMOMIOJIMMEPOB 2. BeinonHenue u 3amura 1a00paTOpHBIX
COCJIMHEHMS pabot: «Onpenenenue suramuaa C B
MPOJIYKTaX MUTAHUS»,
«"'uapodunbHO-THAPOGHOOHBIE CBOMCTBA
JUTUIOB




Tewma 1.4
CTpyKTypHO-
(byHKIMOHATBHA
s OpraHu3anus
KJIETOK

Pa3nuuate cymecTBeHHbIEC IPU3HAKH
CTPOCHUS KJIETOK OpPraHU3MOB Pa3HbIX
L@PCTB KUBOU IIPUPOBI

ITpoBouTH HAOJIIOJEHUE KIETOUHBIX
CTPYKTYpP ¥ UX U3MEHEHUN C IOMOILBIO
MHUKPOCKOIIa

1. OuieHnBaeMas TUCKyCCHsl IO BOIIPOCaM
JCKIUU

2. PazpaboTka MEHTaJIbHON KapThI MO
KJIacCU(UKALUU KIJIETOK U UX CTPOSHUIO Ha
IPO- U DYKapUOTHYECKHX H 110 IAPCTBaM B
MUHU TPYIIax

3. BeimonHeHue U 3amuTa 1a00paToOpHbIX
pabor:

«CtpoeHue KJIeTKU (pacTeHus, >)KUBOTHBIE,
rpuOBbl) U KJIETOYHBIC BKIIOUEHUS (Kpaxma,
KapOTHHOUIBI, XJIOPOTLIIACTHI,
XPOMOILIACTHI ),

«[Tponnmaemocts MeMOpaHbI (TJIA3MOJTU3,
JIETUIa3MOJIN3)»

1. IlepeyeHb BOMPOCOB K OLIEHUBAEMOI
JTUCKYCCUU

2. MeHTanbHas KapTa 1o Ki1acCupuKaIuu
KJIETOK U UX CTPOEHHUIO Ha MPO- U
9YKapuOTHYECKUX U 10 [IapCTBaM B MUHU
rpynmnax

3. Otuersl o nabopaTOpHBIM paboTam

Tema 1.5 Pasnuuate cyiiecTBEHHbIE IPU3HAKH 1. ®poHTaNBHBIN OIpoC 1. Ilepedens BONPOCOB K (PpOHTAITEHOMY
CrpykTypHO- CTPOEHUS KJIETOK OpPraHU3MOB Pa3HbIX 2. Pazpabotka rioccapus orpocy

(YHKIIMOHAJIBH | L@APCTB KUBOM MPUPOIBI 3. Pemenue 3a1a4 Ha onpe/esieHne 2. I'moccapuii ¢ onpe/ielIeHHbIM IepEeYHEM
ble (haKTOpBI Omnpenensars nocie0BaTeIbHOCTh IIOCJIE0BATENBHOCTH HYKJIEOTHIOB TEPMHHOB

HacneactBeHHoc | HykieotunoB JJHK u PHK 3. 3agauu Ha ompeneNeHre

™ IIOCJIE0BATEIBHOCTH HYKJIEOTHIOB

Tema 1.6 XapaKkTepru30BaTh MPOLECCHI 1. ®poHTaNBHBIN OIIPOC 1. Ilepedenp BOIPOCOB K (PPOHTAIEHOMY
[Ipoueccel MaTpUYHOTO CUHTE3a 2. Tect «IIponeccsl MAaTpUYHOTO CUHTE33a»  |OIPOCY

MaTPUYHOTO Onpenenars nocie0BaTeIbHOCTh 3. Pemienue 3aa4 Ha onpezeneHue 2. Bonpocsl 11 Tecta

CHUHTE3a aMUHOKHCIIOT B MOJIEKyJie Oeka MOCJIEZI0BATEIbHOCTH AMUHOKHCIIOT B 3. 3ajaun Ha omnpezeneHne

WHuTepnpeTupoBath CTPYKTYpY U
(GyHKIIMOHAJIBHOCTD O€JKa B cilydae
U3MEHEHUS M0CIIeI0BATEIbHOCTH
HykieotuioB JJHK

MoJIeKyne Oenka

4. PelieHue 3a/1a4 Ha ONPEJIEICHNE
IOCIIEOBATEILHOCTH aMHHOKHUCIIOT B
MOJIeKYJIe OeKa B ciydae W3MEHEHUs
rocJenoBareabHOCTH Hykineotu10B JTHK

NOCIIEA0BATENBHOCTH AMUHOKHCIIOT B
MOJIeKyJIe OemnKa

4. 3anaum Ha onpeeeHne
MOCJIEZI0BATEIbHOCTH AMUHOKHCIIOT B
MoJieKyJse Oenka B clyyae U3MEHEHUS
nocneaoBaresbHOCTH HykiIeoTu0B [JHK




Tema 1.7
Hexnerounsie
(bopMBI )KU3HU

Pa3nuuate cymecTBeHHbIEC IPU3HAKH
CTPOCHUS KJIETOK OpPraHU3MOB Pa3HbIX
L@PCTB KUBOU IIPUPOBI

1. ®poHTaNIBHBII OIIpOC

2. IloaroroBka yCTHBIX COOOIIIEHUH €
npeseHTauuen (BupycHeie u
OakTepuanbHbIe 3a001eBanus. OO0IHe
MIPUHIUIIBI UCTIOJIb30BAHUS JICKAPCTBEHHBIX
BemecTB. OCOOCHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)

1. Ilepedens BOPOCOB K (PpOHTANTBHOMY
orpocy

2. IIpe3eHTanus 1 yCTHOE COOOLIEHUE,
COTJIACHO TIEPEYHIO TEM

Tema 1.8
OOMEeH BelIeCTB
U TIpEBpaIlCHHE

OnuceiBaTh OCHOBHBIE SHEPTETUYECKHUE U
IJIACTUYECKHUE MPOLIECCHI KIETKU (0OMEH
BEIIIECTB, XeMO-, (HOTOCHHTE3)

1. ®poHTaNBHBINA ONPOC
2. 3aroyHeHNE CPAaBHUTEIIbHON TaOIUIIBI
XapaKTepUCTHK TUIIOB 0OMEHA BEIIECTB

1. Ilepeuenn BOIPOCOB K (hPOHTATILHOMY
orpocy

2. CpaBHUTEIbHAS TA0JIUIIA XapPAKTEPUCTHK
THIIOB OOMEHA BEIIECTB

SHEPIruU B
KJIETKE

Tema 1.9 XapakTepu30BaTh )KU3HECHHBIN [IUKII 1. O6cyxneHre o BOmpocam JICKINH 1. I[lepeuens BOMpPOCOB I 00CYXIeHUs
JKu3zHeHHbII KJIETKU 2. Pa3paboTka JIieHTHI BpeMEHH KU3HEHHOTO | 2. JIeHTa BpeMeHU KU3HEHHOTO ITUKJIa

LIVKJI KJIETKH.
Muro3. Meiio3

OHUKIa

Paznea 2

Crpoenne u pyHKIHM OPraHU3Ma

Pe3yabTaThl 00yueHus

HpOFHO3I/IpOBaTI> BO3HHKHOBCHHEC ITPU3HAKOB B X01€ MHAWBUAYAJIBHOT'O Pa3BUTUA U

Pa3MHOKCHU OPpTaHN3MOB

OuenouyHoe MeponpusiTue pyoe:KHOro (TeMaTUu4ecKoro)

KOHTPOJIS

Konrtponsnas padora “Ctpoenue u QyHKIIMH opranu3ma’

Tema

PesynbTaTsl 00y4eHus 10 TeMaM

OneHo4yHOE MEepONIPUATHA TEKYIEro
KOHTPOJIS

OueHoYHBIE CPeICTBA




OnuceiBaTh CTPOCHUC U B3aMNMOCBA3b
JacTe MHOT'OKJICTOYHOTO OopraHusma

1. OuenuBaemas AMCKyccus
2. Pa3zpaboTka MEHTaIbHOU KapThl TKAHEH,
OpraHoOB U CUCTEM OpraHOB OPraHU3MOB

1. Ilepeuenp BOIIPOCOB K OLICHUBAEMOI
JUCKYCCUU
2. MeHTanbHas KapTa TKaHEH, OpraHoB U

Tema 2.1 (pacTeHusi, )KUBOTHBIE, YEJIOBEK) C KPaTKOU CUCTEM OpraHOB OPraHU3MOB (pacTeHHUs,
CrpoeHnue XapaKTePUCTUKON UX (PYHKIUI YKUBOTHBIE, YEJIOBEK) C KPaTKOU
opraHusma 3. [logroroBka u nNpeaCcTaBiIEHUE YCTHBIX XapaKTePUCTUKON UX (PYHKIIHIA
COOOIIEeHUH ¢ Tpe3eHTaured (MMMYHUTET, 3. [Ipe3eHTanust ¥ yCTHOE COOOIICHHE
nH(pEKIMOHHBIE 3a00JIeBaHNUs, HIEMUH, COTJIaCHO MEPEYHIO TEM
BaKIMHALINS)
Tema 2.2 XapakTepus3oBaTh CIOCOObI 1. ®poHTaNBHBIN ONPOC 1. Ilepeuens BOmpocoB K (PpOHTATEHOMY
Dopmbl Pa3MHOXEHUS 2. 3anonHeHue TabIUIbI C KPaTKOi onpocy
Pa3MHOKEHHUS XapaKTepUCTUKON U puMepamMu hopm 2. Tabnuua ¢ KpaTKOW XapaKTEPUCTUKON U
OpPraHHU3MOB Pa3MHOKEHUSI OPraHU3MOB npuMepamMu GopM pa3MHOKEHHSI OPraHU3MOB
Tema 2.3 OrnuceIBaTh CTa UM OHTOT'CHE3A 1. Pa3paboTka JeHTH BPEMEHHU C 1. JIeHTa BpEMEHH C XapaAKTEPUCTUKON
OHrorenes YKUBOTHBIX U YEJIOBEKa XapaKTEPUCTUKOM 3TAOB OHTOT€HE3a 3TaIllOB OHTOT€HE3a OTACJIbHOW IPYNIOoi
KUBOTHBIX U OT/IENTbHOM TPYIION JKMBOTHBIX M Y€JIOBEKa KUBOTHBIX U YEJIOBEKa M0 MUKPOTpyIIam
YyeJoBeKa 10 MUKpOTpyIIam 2. Bonpocs juis Tecta/IlepedeHb BOpocoB k
2. Tect/ompoc onpocy
Tema 2.4 OnuceIBaTh CTa UM OHTOT'€HE3a CocraBneHue KU3HEHHBIX UKIOB pacTeHUl | CXeMbl )KU3HEHHBIX IIUKIIOB PACTEHH MO
OmnTtorenes pacTeHuii pa3HbIX OTIEIIOB 1o oT/AenaM (MOXOBUIHBIE, XBOIIIEBHU/IHbIE, otnenaM (MOXOBUJIHBIE, XBOIIEBU THBIE,
pacTeHui MaropOTHUKOBUIHbBIE, TOJJOCEMEHHBIE, NAaIIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE) MOKPBITOCEMEHHBIE)
Tema 2.5 OnuceBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. I'moccapuii, ¢ onpeaesIeHHbIM [TEPEYHEM
OcHoBHbIE HACJIEICTBEHHOCTU U U3MEHUYUBOCTH 2. Tect TEPMUHOB
TOHSTHS 2. Bompocsl miig Tecta
TE€HETUKU
Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTH 1. ®poHTANIBHBIN ONpPOC 1. [TepeyeHs BOPOCOB K PPOHTATLHOMY
3aKOHOMEPHOCT | HACJIEICTBEHHOCTU U U3MEHYUBOCTH 2. Tect o Bompocam JEKIUU orpocy

M HacJIeI0BaHUs

OnpenensTs BEPOATHOCTh

3. Pemienue 3a1a4 Ha onpeeneHue

2. Bonpocsr s Tecta




BO3HHUKHOBEHMS HACIIEACTBEHHBIX
IIPU3HAKOB IIPH MOHO-, JIH-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM
CKpELIMBaHUU

BEPOATHOCTH BOSHUKHOBEHUS
HACJIEACTBEHHBIX IPU3HAKOB IIPU MOHO-, IU-,
MOJIMTUOPUIHOM U aHATU3UPYIOIIEM
CKpPEILLMBAaHUH, COCTABIECHUE N'€HOTUIIMYECKUX
CXEM CKPELIMBAHUS

3. 3ajaun Ha oIpeieNIEHUE BEPOSITHOCTU
BO3HHMKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB
IPU MOHO-, JIU-, IOJIATUOPUIHOM U
AQHATM3HUPYIOIIEM CKPELIMBAHUH,
COCTaBJIEHUE TCHOTHITMYECKUX CXEM
CKpEIINBaHHSA

Tema 2.7 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsl u1st Tecta
B3aumoneiicTBu | HAacIeICTBEHHOCTH U U3MEHYUBOCTHU 2. Pa3pabotka rioccapus 2. I'moccapuii ¢ onpeieIeHHbIM epeyHeM
€ T'€HOB OnpenensiTb BEpOSITHOCTh 3. Pemienue 3aa4 Ha onpezeneHue TEPMHUHOB
BO3HUKHOBEHHUS HACJIEICTBEHHBIX BEPOATHOCTH BOSHUKHOBEHUS 3. 3aauyn Ha ompeiesieHne BEPOSATHOCTU
MIPU3HAKOB IIPU Pa3IMUHBIX HACJIEICTBEHHBIX MPU3HAKOB IIPU PA3JIMYHbIX | BOSHUKHOBEHHUS HACJIECTBEHHBIX IPU3HAKOB
B3aMMO/ICHCTBUSIX T€HOB TUIIAaX B3aUMOJICHCTBUS T€HOB, COCTABJIICHUE | IPU Pa3IUYHBIX TUIAX B3aUMOJCHCTBUS
F€HOTUIIMYECKHUX CXEM CKPEIIUBAHUS I€HOB, COCTABJIEHUE T€HOTUIINYECKUX CXEM
CKpEIlMBaHUSA
Tema 2.8 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocs! 1151 Tecta
Cuennennoe HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ onpe/ieieHHbIM ITEpeUuHEM
HacJIEJOBaHHE OnpenensTs BEpOSITHOCTh 3. Pemenue 3aa4 Ha onpezeneHue TEPMHHOB
MIPU3HAKOB BO3HHUKHOBEHHUS HACJIEICTBEHHBIX BEPOATHOCTH BOSHUKHOBEHHUS 3. 3amaun Ha onpezeeHue BEpOsITHOCTU
MIPU3HAKOB IIPH CLETIEHHOM HACJIEJICTBEHHBIX TPU3HAKOB MPHU BO3HUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB
HacJeI0BaHUHU CLIETUIEHHOM HACJIEI0BaHUH, COCTaBJICHHE IPU CLEIJICHHOM HaclleZIOBaHUH,
T€HOTUIMYECKUX CXEM CKPELIMBAHMS COCTaBJIEHUE T€HOTUIIHYECKUX CXEM
CKpEIlMBAaHUSA
Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonipocs! 1 Tecta

I'ereTuka nona

HaCJICACTBEHHOCTH U U3MCHYHNBOCTH
OHpCI[CJBITL BO3MOXHOC
BO3HHKHOBCHHUE HACICACTBCHHBIX
IIPHU3HAKOB

2. Pa3pabotka rioccapus

3. Pemienue 3ajau Ha onpeeneHue
BCPOATHOCTU BOSHUKHOBCHUA
HACJIE/ICTBEHHBIX MTPU3HAKOB, CLIETUIEHHBIX C
MI0JIOM, COCTABJICHHE TEHOTUITHIECKUX CXEM
CKpEeIBaHUS

2. I'moccapuid, ¢ onpeaeeHHbIM ITEpEeYHEM
TEPMUHOB

3. 3a/1auu Ha ONpEEIECHUE BEPOSITHOCTH
BO3HUKHOBEHHUSI HACIIEJCTBEHHBIX PU3HAKOB,
CIIETIJICHHBIX C IIOJIOM, COCTAaBJICHHE
TEHOTHUITMYECKUX CXEM CKpeIllBaHUs

10



Tema 2.10

OnuceIBaTh 3aKOHOMEPHOCTH

1. Tect

1. Bonpocsl u1st Tecta

I'eneTuka HACJIEACTBEHHOCTH ¥ U3MEHYHNBOCTH 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ onpeeieHHbIM ITePEYHEM
YyeJIoBeKa Ornpenensatb BO3MOKHOE 3. Pemrenue 3a1au Ha onpeieracHue TEPMUHOB
BO3HHKHOBEHHE HACICACTBEHHBIX BEPOSTHOCTH BO3HUKHOBECHUS 3. 3agaun Ha onpeeNieHne BEPOSITHOCTH
MIPU3HAKOB HACJICJICTBEHHBIX MMPU3HAKOB, UCIIOJIb3YS BO3HUKHOBEHUSI HACIIEJICTBEHHBIX PU3HAKOB,
METO/bI T€HETHKH Y€eJIOBEKA, COCTABICHUE HCITOJIB3YsI METOJIbI TCHETUKH YeJIOBEKa,
TEHOTUITMYECKUX CXEM CKpEIIUuBaHUs COCTaBJICHUE TCHOTHIINYCCKUX CXEM
4. ITonroToBKa yCTHBIX COOOIICHHH C CKpEIMBaHUS
MIPE3EHTALUEH O HACJIEICTBEHHBIX 4. Tlpe3eHTalys ¥ YCTHOE COOOIICHHE,
3a00JIeBaHUIX YEIOBEKA COTJIACHO TEPEYHIO TeM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr 1 Tecta
3aKOHOMEPHOCT | HaCJIEACTBEHHOCTH U U3BMEHYMBOCTU 2. Pemenue 3a1a4 Ha onpeiesiCHUE TUIIA 2. 3agauu Ha onpeeNeHNue TUIla MyTalluu

1 U3MECHYUBOCTHU

OnpenensTb TUII MyTalUU IPU
repeaaye HacIeACTBEHHBIX IPU3HAKOB

MyTallly IpU [epeiade HaclaeICTBEHHBIX
IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpelMBaHusl (110 rpymnnam)

IIpU [1epeiaye HACIIEeICTBEHHbIX IPU3HAKOB,
COCTaBJIEHUE FeHOTHUITMYECKUX CXEM
CKpeIMBaHus (110 rpyImmam)

Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr u1s Tecta
Cenexkuus HACJIEICTBEHHOCTU U U3MEHYUBOCTH 2. Pazpabotka rioccapus 2. I'moccapuii ¢ onpeieleHHbIM IEPEYHEM
OpPraHUu3MOB OnpenensaTs BO3MOXKHOE 3. Pemenuie 3aau Ha onpeseneHue TEPMUHOB
BO3HHUKHOBEHHUE HAaCIJIECTBEHHBIX BO3MO>KHOT'O BOZHUKHOBEHUS 3. 3azaun Ha ONpeEIIEHNE BO3MOKHOTO
MIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB 10 CENEKIINH, BO3HHUKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB
COCTaBJIEHUE T€HOTUIIMUYECKUX CXEM 10 CEJEKIUH, COCTABJIEHNE T€HOTUITMYECKUX
CKpEIIMBAaHUS CXEM CKpeIIBaHUs
Pa3nea 3 Teopus 3BoIOMHU

PesyabraTt 00yuenus

ApPryMeHTHpPOBaTh HEOOXOJAUMOCTh COXPaHEHUSI MHOT000pa3us OpraHNU3MOB C I[ETbI0 OEPEKHOTO OTHOIICHHUS K
OKpY>Karollen cpene
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OueHo4yHoe MeponpusiTHE
PYyOexHOro (TeMaTH4YeCKOI0)

KonTponbHas padota “TeopeTndeckue acreKkThl 3BOIIOLNY )KU3HU Ha 3emiie”

KOHTPOJIA
OneHoyHOe MepONPUATHSA TEKYIEro
Tema PesyabTaThl 00yyeHHs 110 TeMaM 1 ponp ym OuneHoYHBIE CpeICTBA
KOHTPOJIA
Tema 3.1 XapakTepu30BaTh MPEANOCHUIKY U ABWKylue | 1. poHTanbHbIN onpoc 1. Ilepeyens BOIIPOCOB K
Hcropus CHJIbI BO3HUKHOBEHHUSI MHOT000pa3us BUOB 2. Pa3zpa0oTka JeHTbl BpEMEHU Pa3BUTUS (bpoHTaIBHOMY OIIPOCY
3BOJIIOLIUOHHOTO 9BOJIIOLIMOHHOTO YYEHHUS 2. JleHTa BpeMEHH pa3BUTHUS
y4eHus 9BOJIFOLIMOHHOI'O YUYEHHUS
Tema 3.2 XapakTepu30BaTh MPEANOCHUIKY U ABWKymue | 1. poHTanpHbli onpoc 1. Ilepeuens BOpocoB K
MuKpo3BOIIONUS | CUIIBI BOSHUKHOBEHHS MHOT0OOpa3us BUI0B 2. CocraBieHue rioccapus (bpoHTaTBEHOMY OIIPOCY
2. I'moccapuii ¢ onpeaeieHHbIM
[IEpeYHEM TEPMUHOB
Tema 3.3 XapakTepu3oBaTh MPEANOCHUIKH U ABIKYIHEe | 1. OueHnBaemasi JUCKYCCHUS 1. Ilepedyens BOMPOCOB K
Maxkpo3BOJIIOIHS | CHJIBI BO3BHUKHOBEHHSI MHOI000pa3us BUOB 2. Pa3zpaboTka rioccapus TEpMUHOB OLICHUBAEMOH TUCKYCCUU
2. I'moccapuii ¢ onpeaeneHHbIM
[IEPEYHEM TEPMUHOB
Tema 3.4 XapakTepru30BaTh NPEANOCHUIKY U ABWKYIIME | 1. @pOHTaIBHBIN OIIPOC 1. Ilepeuens BOIpOCOB K
Bo3HukHOBEHHE | CHIIBI BOBHUKHOBEHHUSI MHOT000pa3us BUOB 2. IloaroroBka u npecTaBIEHUE YCTHOTO (bpoHTaTBLHOMY OIIPOCY
U pa3BUTHE COOOILIEHUS U JIEHThl BpEMEHU 2. JlenTa BpeMeHU BO3HUKHOBEHUS

JKA3HU Ha 3emiie

BO3HUKHOBCHUA U PA3BUTHA JKUBOTHOT'O U
PaCTUTEIIBHOTO MUpPa

Y Pa3BUTHS )KUBOTHOTO U
PacTUTEIILHOTO MUPA M YCTHOE
cooO1ieHne

Tema 3.5
[Ipoucxoxnenue
YeJI0BEKa —
AHTPOIIOT€HES

XapaKTepI/IBOBaTB MNpCANOCBUIKA U ABUXKXYIIIHC
CHUJIBI BOBHUKHOBCHHA MHOFOO6paSI/I$I BUJI0OB

1. ®poHTaNBHBIM 0IIPOC

2. Pa3paboTka J€HT BpeMeHU U MEHTaJIbHBIX
KapT Ha BBIOOD:

“DBOJTIOIHST COBPEMEHHOTO YeJIOBEKa ™,
“Bpems 1 IyTH paccesieHus 4eJI0BeKa 10

1. IlepeueHs BOnpocoB K
(pOHTAIIBHOMY OTIPOCY

2. JlenTa BpeMEHU WJIM MEHTAJIbHAS
KapTa Ha BBIOOD U3 MepedHst
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“UenoBeyeckue packl’”’, 00CyKIeHUE

wianete”, “BnusHue reorpadudyeckoit cpenbl
Ha MOp(}OJIOTUIO U (PU3HOJIOTHIO YeTIoBeKa”,

Pa3znen 4

IkoJorus

Pe3yabTaT 00y4yeHus

ApryMeHTHpOBaTh HEOOXOAUMOCTh COXPaHEHHUSI MHOT000pa3us OpraHMU3MOB C 1EIbI0 OEPEKHOT0 OTHOIICHHUS K
OKpY>Karollen cpenie

OuenoyHoe MeponpusTHe
pPyOexHOro (TeMaTH4ecKoro)

KontponbHas padota “TeopeTrdeckue aceKThl KOJIOTHN

KOHTPOJIA

Tema Pe3yabTaThl 00yueHHs 10 TeMaM OneHo4YHOe MepONPUATHSA TEKYIEero KOHTPOJIsI OuneHouHbIEe CpecTBa
Tema 4.1 OnwuceIBaTh CBA3b MEXJy Opranu3MoM | TecT mo skojoruueckum Gpakropam U cpeam Bompocsr st Tecra
DKOJIOTUYECKH | M CPEJION ero 0OUTaHus YKU3HU OPraHU3MOB

e (pakTopsl 1
Cpellbl )KU3HU

Tema 4.2 OnuceiBath cBA3b MeKIy opranuzMoMm | 1. CoctaBieHue cxeM KpyroBopoTa BEIIECTB, 1. CxeMBbl KpyroBOpoTa BEIECTB,

[Tomymsius, U cpenioil ero oOuTaHus MCIIOJIb3YSl MaTepUalIbl JIEKIINH UCIIOJIb3YSl MaTepUalIbl JIEKIINH

coo00111eCTBa, VYcraHaBIMBaTh CBSA3b CTPYKTYPBI U 2. Pemienne npakTUKO-OPUEHTUPOBAHHBIX 2. IIpakTMKO-OpUEHTUPOBAHHBIE

9KOCUCTEMBI CBOMCTB 9KOCUCTEM pacueTHBIX 3aJjaHMi 110 IEPEHOCY BEILIECTBA U pacueTHbIE 3aJaHus 10 IEPEHOCY
SHEPrUH B 3KOCHCTEMAX C COCTaBJICHHE BEIIECTBa U SHEPTUU B IKOCHUCTEMAX C
TpopuUecKuX Lenei u nupamu]i OuomMaccsl 1 COCTaBJIeHHE TPOPUUECKUX LieTneil u
SHEPTUU UpaMul OMOMacChl U SHEPTUU

Tema 4.3 OnuceIBaTh CBA3b MEXIY opranuzmMom | 1. OneHuBaemas JUCKYCCHs 1. IlepeueHp BOMpPOCOB K OLIEHUBAEMON

buocdepa - Y Cpe/ior ero oouTaHus 2. Tect JTUCKYCCUU

rino0anbHas VYcTaHaBIMBaTh CBA3b MEXIY 2. Bonpocsl 11 TecTta
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IKOJIOTHYECKA | CTPYKTypamu Ouocgepnl 3. Pelienue npakTUKO-OpUEHTUPOBAHHBIX 3. IIpakTHKO-OpUEHTUPOBAHHBIC
g cucTemMa pacueTHBIX 3aj]ad Ha OIpe/IeJIeHHE IO pacueTHbIE 33a/]a4M Ha ONpeesieHUue
HACaXJACHUH JJI1 CHU)KEHUS KOHIICHTPALIUU TUIONIA/IA HACAXKICHUH ISl CHYDKEHUS
YIJIEKUCIIOTo ra3a B aTMoc(epe CBOero peruoHa KOHIEHTPALlUHU YTIIEKUCIIOro raza B
MIPOKUBAHUS aTMoc(epe CBOero pernoHa MpoKUBaHUs
Tema 4.4 OrnuceIBaTh II00AIBHEIE U 1. Tect 1. Bonpocsl 7151 Tecta
Bnusiaue pEruoHaANIbHBIE YKOJIOTUYECKHE 2. Pemenne npakTUKO-OPUECHTHPOBAHHBIX 2. [IpakTUKO-OpUEHTHPOBAHHBIC
AHTPOTIOTEHHBI | MPOOIEMBI M IYTH UX MUHUMH3AIUN pacueTHBIX 3aJJaHHi 110 COXPaHEHUIO IPUPOJHBIX | pacUeTHBIC 3a/IaHUs IO COXPAHEHHIO
X ¢akrTopos Ha | [Ipemnarats criocoObI IEUCTBHS 110 PECYpPCOB CBOET'O PErMOHA MPOKUBAHUS MIPUPOTHBIX PECYPCOB CBOETO PETHOHA
o6uochepy 0€e30MacHOMY MOBEJICHUIO U CHIYKEHUIO MPOKUBAHUS
BIIMSIHUS YETIOBEKA HA MPUPOTHYIO
cpeny
Br10upats MephI 1S COXpaHEHUS
OropazHooOpa3us
Tema 4.5 HuTepnpeTupoBaTh pe3yiabTaThl 1. OuenuBaemas IUCKyCCHUs 1. [Tepeuens BOMPOCOB K OIEHUBAEMOI
Brnusaue MPOBEACHHOTO OMOIKOJIOTHIYECKOTO 2. BeinonmHeHus NpakTUYeCKUX 3a1aHHi: JTUCKYCCUU
COLIMAJIbHO- SKCIIEPUMEHTA C HCTOIh30BAaHHEM “OmnpeneneHre CyTOYHOTO pallioHa MUTaHUs, 2. 3ajaHus MPaKTHYECKUX paboT
9KOJIOTUYECKHU | KOJMYECTBEHHBIX METO/IOB “Co3nanue HHAUBUAYATbHON MaMSITKH 110 3. Otuet no nabopaTopHoi pabore
X (akTopoB Ha OpraHu3aIy palMoHaIbHON (HU3HUECKOI
3J10pOBbE AKTHUBHOCTH
YeloBeKa 3. BemmonHenune nabopatopHoit paboTHI Ha BHIOOD:
"VMcTBeHHas1 paboTOCTIOCOOHOCTH",
"BrnusHue abuotndeckux (GakTOpoB Ha YeIOBeKa
(HM3KHKE U BBICOKHE TeMnepaTypsl)"
Pazgen 5 buoJsiorust B :Ku3HU

PesyabraT 00yuenus

TEXHOJIOTUN

AHaJ'II/ISI/IpOBaTB ITUYCCKUC ACIICKTBI COBPEMCHHBIX HCCIIEIOBAHUM B 00J1acTH OMOTEXHOJOTMH U TEHETUUYSCKUX
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OueHo4yHoe MeponpusiTHE
PYyOexHOro (TeMaTH4YeCKOI0)

[IpencraBnenue pe3yabTaToOB PELICHUS KEWCOB (BBICTYIUICHUE C TPE3CHTALINECH )

KOHTPOJIA
Tema Pe3yabTarnl 00y4eHus o TeMam OueHo4yHOe MepONPUSATHUS TEKYIIero KOHTpoJisi | OneHoYHbIe CpeAcTBA
Tema 5.1 AHanu3upoBaTh ITUUECKUE aCIEKThl COBPEMEHHBIX | BolnonHeHue keiica Ha aHanu3 UHPOpPMAIUK O 3anaHue kelica

buorexHonoruu B
KHU3HHU KaXXI0Iro

I/ICCJ'Ie,I[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH U
TCHETUYCCKHUX TCXHOIOTHIH

HAYYHBIX JOCTH)KEHUSX B 00JIACTH T€HETUYECKUX
TEXHOJIOTHH, KJIIETOYHON MHKEHEPHUH, ITUIIEBBIX
OMOTEXHOJIOTHIA

Tema 5.2.1
buorexHonoruu B
MEIUILIMHE U

AHaIM3UPOBATh STUYECKUE ACTIEKThI COBPEMEHHBIX
UcclieoBaHuil B 001acTU OMOTEXHOJIOTUU U
TE€HETUYECKUX TEXHOJIOIUI

BrinonHenue keiica Ha aHATU3 UHPOPMALIUHU O
pa3BUTUU OMOTEXHOJIOTHIA B MEIUITUHE U
(hapmanuu

3amanue keiica

bapmarm
Tema 5.2.2 AHanmm3upoBaTh 3TUYECKUE ACTIEKThl COBPEMEHHBIX |Bbimonnenue keiica Ha aHaTU3 UHPOPMALIUHU O 3anaHue kelica
buorexHonoruu u | uccienoBaHuil B 06J1aCTH OMOTEXHOJIOTUN U Pa3BUTUH OMOTEXHOJIOTHH C NCIIOJIb30BaHUEM
KUBOTHBIE TEHETHUUYECKUX TEXHOJIOTUI KUBOTHBIX, IPUMEHEHNE TIPOAYKTOB

OMOTEXHOJIOTHH B KU3HU YEJIOBEKa
Tema 5.2.3 AHanu3upoBaTh ITUUECKUE acleKThl COBPEMEHHBIX | BoimonHeHue keiica Ha aHanu3 HHPOpPMAIUK O 3anaHue kelica
buorexHonoruu 1 | uccieaoBaHuil B 0071acTH OMOTEXHOJIOTUH U pa3sBUTHU OMOTEXHOJIOTHH C UCIIOJIb30BaHUEM
pacTeHus T€HETUYECKNUX TEXHOJIOTUI pacTeHui
Tema 5.2.4 AHanu3upoBaTh ITUUECKUE aCIeKThl COBpEMEHHBIX | BoimonHeHue keiica Ha aHanu3 UHPOPMAIHH O 3anaHue Kerca
buorexHonoruu B | uccieaoBaHuil B 0071acTH OMOTEXHOJIOTUH U Pa3sBUTHU MPOMBIIIIICHHON OMOTEXHOIOTHIt
MPOMBIIIJIEHHOCTH | FTEHETUYECKUX TEXHOJOTUI
Tema 5.2.5 AHanM3MpoBaTh 3TUYECKUE aCTIEeKThl COBPEMEHHBIX | Brimonnenue kelica Ha aHamu3 HHGOpMaIu 0o 3anaHue kelica
ComuanbHo- HCCIIENOBAaHUI B 001acTH OMOTEXHOJIOTUN U ATUYECKUX ACTIEKTaX Pa3BUTUS OMOTEXHOJIOTUI
ITHUYECKHE TEHETUUYECKUX TEXHOJIOTUI
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ACIIEKTHI
OMOTEXHOJIOTHIA

Paznea 6

buoskoaornvyeckue uccaeqoBaHus

PesyabraT 00yuenus

BrISBIATE MPUYHUHHO-CJIICACTBCHHBIC CBA3U MCIKAY OHOJIOTHYECKUMHU OGLGKTaMI/I, nmponeccamMu M SAABJICHUSAMU ITYTEM
I/ICCJ'ICI[OBaHI/Iﬁ Ha JKUBBIX 00BEKTaX

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOr0)

[IpencraBieHue pe3yabTaTOB BBIIIOJHEHUS yUEOHO-UCCIEA0BATEIbCKUX IPOEKTOB (BBICTYIUIEHHE C MPE3EHTALUEN )

KOHTPOJIA

Tema Pe3yabTaThl 00yueHHs 110 TeMaM OneHoyHOe MepONPUATHSA TeKYLEero KOHTPOJIs OueHoYHBIE CpeICTBA
Tema 6.1 OnuceiBaTh METOBI Beinonnenune nabopaTopHbIX paboT Ha BEIOOP B MUHUTPYIINAX: OT4er 0 BBINIOJHEHUN
OcHoBHbIE OMOIKOJIOTMUECKUX HCCIeA0BaHNUN 1. BnusiHue temnepatypsl Ha pocTa U (PU3HOIOTHYECKYIO yueOHO-
METO/IbI [TnanupoBaTh GMOIKOTOTHUECKUI AKTUBHOCTbB JIPOKIKEBBIX KIIETOK MCCIIEIOBATEIBCKOTO
OMOPKOJIIOTMYECKU | SKCIIEPUMEHT 2. BnusiHue yriieBofioB Ha pocTa U (pU3UOJIOTHYECKYIO IIPOEKTa

X HCCIIeIOBaHUM

aKTUBHOCTH JIPOAIKEBBIX KIETOK
3. CoueraHHO€ BIUSHUE TEMIIEPATYPhl U YIJIEBOJOB Ha POCTa U
(U3MOIOTNYECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK

Tema 6.2
buoskonornueckun
1 DKCIIEpUMEHT

[TpoBoANTH OMOIKOTOTUUECKHIA
SKCHEPUMEHT

[TnanupoBaTh GMOIKOTOTHUECKUI
SKCHEPUMEHT

NHTtepripeTupoBaTh pe3yabTaThbl
MPOBEJEHHOTO OMO3KOJIOrHYECKOT0
JKCIIEPUMEHTA C UCIIOJIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

BrinonHenue yueOHO-HMCCIEI0BATENBCKOTO MPOEKTa Ha BBIOOP:
1. Onenka kadecTBa aTMOC(EpHOTO BO3IyXa

2. OneHka KauecTBa MOYB METOJIOM (PUTOTECTHPOBAHHUS

3. OueHka KavecTBa BOJ OBEPXHOCTHBIX BOJOEMOB IO
OpPraHOJIENTUYECKUM U (PU3UKO-XMMUYECKHM CBOMCTBAM

4. Bnusnue I1AB Ha pocT u pa3BuTHe CEMsH BBICUINX pacTeHUM
5. BiusHME COIEBOTO 3arpsi3HEHUS Ha POCT U pa3BUTUE CEMSH
BBICIIMX PAaCTEHUHN

OTueT 0 BBINOJIHEHUHU
yueOHO-
UCCIIEI0BATEIbCKOTO
MpoeKTa
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2. OHeHO‘IHbIe Cpeacrea mo IMCIUIlINHE «bunoaorus»

OneHo4HbIE MEPOTIPUSATUS TEKYIIET0 KOHTPOJIS (THUIIbI):
3ajaHnsi, HANPaBJIEHHbIE HA CHCTEMATU3ALMIO U 000011IeHUe
TeopeTu4ecKoil uHgopmMaumu:
- 3aroJHEHUE Ta0IuIl
- pa3paboTKa JEHThl BPEMEHU
- pazpaboTka rioccapus
- pa3paboTKa MEHTAIbHOU KapThl

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WIH NPOBEPKY 3HAHUIA:
- TecT
- OlIEHHMBaeMasi TUCKYCCHs
- (poHTaNBHBINA OIIPOC
- 00Cy’KJeHue 1o BOIpOocaM JIEKIIUH (BCTpeUyaeTcs y Hac ToJIbKo 1 pa3)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalIUEH

3aganus, HaNpaBJieHHbIe HA opMUPOBaHHE MPAKTHYECKUX YMEHHU
U HABBIKOB
- nabopaTtopHas paboTa
- pelieHue 3a1a4d
- TIPaKTHUKO-OPHEHTHPOBAHHBIE PACUETHBIC 3a/1aHUs
- Ke#c Ha aHayu3 MHGOpMAaLUH
- yueOHO-UCCIIe0BATENbCKUNA TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYHIEr0 KOHTPOJISI MO JMCIUIIAHE
«buoaorus»

Tekyluii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBIO PA3JUYHBIX OLIEHOYHBIX cpeacTB. [lo
aucuuIuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYWIETO  KOHTPOJIS
MPUMEHSIOTCS  3a7aHusi B TECTOBOW (opme; TaOMMIBl; BHU3yaTU3aIus
TEOPETUYECKOTO MaTepuayiia B ¢opmare JCHTHl BPEMEHU U MEHTAJIbHBIX KapT;
pelIeHuE KEMCOB U ApYyrue OLUECHOYHbIe Marepuainbl. Huxke npuseaeM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALUIO U
00001IeHMe TeopeTHYeCKOH HH(poOpMaLIUK

1. 3amojiHeHHE TA0JIHIIBLI

Ha3BaHnue TemMbl buonorus kak Hayka

Pe3yabTaT 00yuyeHus mo teMe | OnuceiBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJISIPHOM U
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KJICTOYHOM YPOBHE

O01mme kKoMneTeHINA OK 02

@opmMyTHPOBKA 3aJaHNUS: 3aMI0IHUTE Ta0IULYy “Bkiag ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MeproJ] padoThl HaJl OTKPHITUEM U
JAWTE KPATKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIOIb3Ysl MaTEpHa JICKLNH,
yueOHUKa, HHbIE UICTOYHUKU HH()OPMAIIHH.

Tabnuia — Bkiiasl yueHbIX B pa3BUTHE OHOJIOTUA

VYueHslii Bpemennoi Kpatkas xapakrepuctruka paboThl y4€HOTO
Iepuoz

Kputepun onieHMBaHus 3a/1aHHUS:

“S5” - Ta0aMIIa BBIIIOJIHEHA B IIOJITHOM 00BEME

“4” - B X0J1€ 3aMoTHEHMs TaOJIUIBI MaTepral OTPAKEH HE MOJTHOCThIO, HMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HEI0YETHI

“3” - B X0JI€ 3aMoTHEHHS TaOJIUIBI MaTepral OTPAXKEH HE MOJTHOCThIO, HMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEI0UYETHI

“2” - Tabnuna otpaxaeT MmeHee 50% MaTepuaiia Ui HE BBIOJHEHA

2. Pa3pa0oTka JIeHTbI BpeMeHHU

HasBanue Tembl OHTOreHe3 )KUBOTHBIX U YEIOBEKa
Pe3yabTar 00yueHus nmo OnuceIBaTh CTaAUM OHTOT€HE3a )KUBOTHBIX U
TemMe YeJIoBeKa

OO0mue KOMNeTeHIMHT OK 02, OK 04

D®opMyIMPOBKA 32/IaHUSI: CO3JANTE JICHTY BPEMEHU, OTPAKAOLIYIO
3Tanbl OHTOT€HE3a OTAEIBHON IPYIIIbI )KUBOTHBIX MJIM YEJIOBEKA C KPATKOM
xapakTepucTukoil. HazBanus craguii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTMYECKOM IMOPSAKE, OCHAILIEHBI KPATKUM OMMCAHUEM OCHOBHBIX
M3MEHEHUH, IPUJIOKEHBI PUCYHKH. 3aJaHUE BBINOJIHAETCA B MAJIbIX Irpynnax (3-
4 geyoBeKa)
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3. Pa3pa0oTka MEeHTAJIbHOM KapThI

Ha3Banmne TemMbl CrtpoeHue opranuszma
Pe3yabTar 00yueHust mo OnuceiBaTh CTPOCHUE U B3aUMOCBSI3b YaCTEH
TEeMe MHOT'OKJIETOYHOT'O OpraHu3Ma
OO0mue KoMneTeHIMHT OK 02, OK 04

@opMyJHPOBKA 3aJaHUSI: COCTABBTE MEHTAJIbHBIE KapThl MO
KJacCU(pUKalMu TKaHEW, OpraHoB M CHUCTEM OpraHoB. B kapte otpasute
0COOCHHOCTH CTPOCHHMS, QYHKITUNA 00BEKTOB. BBl MOXKeTe 00BeIUHATh OOBEKTHI
O BBINOJHSAEMON (PYHKLIMHU WK IO CUCTEME OPTaHOB.

[Ipu BBIOJIHEHUH CTYJEHTHI pACTIPEAEISIIOTCA Ha Majble rpymnbl (1o 2-3
YyeloBeKa).  3aJaHue  SABIAETCA  NpO(eCcCHOHaTbHO-OPUEHTUPOBAHHBIM.
CryaenTsl, oOy4aromuecs: npodeccuu/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yuenus “‘PactenHus” pa3pabaThbIBalOT MEHTAJIbHYIO KapTy IO CTPOEHUIO
OpraHu3Ma pacTeHu# (rpyImbl MOXKHO pa3leliuTh MO OTAeNIaM pacTeHUM:
MOXOBHJIHbIE,  IUIAYHOBUJHBIC,  XBOILUEBHUJHBIE,  IANOPOTHUKOBUIHbIE,
rOJIOCEMEHHBIE, NOKPBITOCEMEHHBIE). CryneHTsl, oOy4aroniecs
npodeccun/cnenuanbHOCTA CBSI3aHHOM ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbie”
pa3palaThIBalOT MEHTAJIBHYIO KapTy IO CTPOEHUIO OpraHu3Ma MKUBOTHBIX
(rpynmbl  MOXKHO —Pa3feNiuTh IO THIAM M KjiaccaM J>KUBOTHBIX. THIIBI:
KHILIEYHOIIOJIOCTHBIE, IUIOCKHE 4YEPBH, KPYIVIBIE YEPBH, KOJbYaThIE YEPBH,
MOJUTIOCKH, wieHucToHorue. Kiaccel: XpsiieBbie pbIObl, JoMacTenepbie polobl,
ampubuM, MpecMbIKaIMecs, NOTULBI,  MiekonuTatomme).  CTyaeHTHI,
oOyuyaroruecs: podeccrur/CnenuaibHOCTH CBSI3aHHOW ¢ OOBEKTOM H3Y4YEHUS
“YemoBek” pa3pabaThiBalOT MEHTAJIbHYIO KapTy IO CTPOCHHIO OpraHu3Ma
YeJI0BeKa.

[Ipu pa3paboTke peKOMEHyeM HCIOIb30BATh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WIH IPYyroro MHCTPYMEHTA JJIS CO3/IaHUs MEHTAJIbHBIX KapT.

[Iprmep yacTh MEHTAIIBHOMN KAPTHI:

CepaAEe4YHO-COCYAMCTaA CUCTEMa

nyuweson
HeAyAOYHO-KMILEYHBIA TPAKT

KMLLEYHNK ABEHAOLATUNEPCTHAA KMLLKA
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Kpurepnun onieHMBaHNs MEHTAJIBHOU KapTBhI:
«5» - 8-9 6an10B; «4» - 7 60a1710B; «3» - 5 6aLI0B

3 danna 2 dasna 1 6ana
Conep:xanue WNudopmarnus WNudopmanus Nudopmanus
IIPEJICTaBJICHA B IIPEJICTaBJICHA, HO IIPEICTaBICHA YACTUYHO
IIOJIHOM 00beMe MMEIOTCSI HETOYHOCTHU
I'papuueckoe MHorocrynenyaras MHorocrynenyaras [Ipocron «ay4ox»
odopmiieHHEe KAPTHI | KapTa ¢ Jo0aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnoap3oBanne
Pa3HBIX IIBETOB Ha
OIIPENEICHHBIX
BETBSIX.

Jlekcuko-
rpaMMaTu4ecKoe
odopmiieHue

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra ne conepxxur
rpyOBIX TPAMMATUYECKUX
OIIMOOK MK OIEYaToK,
KOTOpBIE OB OTBJICKATIH
BHMMAaHHUE YUTATENS OT

COJICpIKaAHHUS

Kapra comepxut Tak
MHOT0 IpyOBbIX
IrpaMMaTHYECKUX
OIIOOK U OIIEYaTOK, YTO
ee coJiepKaHue TPYAHO
BOCIIPUHUMAETCS

4. Pa3zpabortka rioccapus

Ha3Banune TeMbI

OcHOBHbBIC TOHATUS TCHETUKU

Pe3yabTaT 00yueHus mo reme

OnuceBaTh 3aKOHOMCPHOCTH HACIICACTBCHHOCTH 1

N3MCHYNBOCTH

Oo0ume KoMneTeHI U

OK 02

DopmMy/IMPOBKA 3aJaHUsA: COCTABBTE IVIOCCAPUH C ONPEAEICHUAMU 10 TeMe ~OCHOBHBIE
MOHATHUS T€HETHUKA”, UCIIOJIb3Ysl MaTepUalbl JIEKIUI, yUeOHUKH, CIIOBAPH.

IIpuMepHBbIi NepeYeHb TEPMUHOB:
AJbT CPHAaTUBHBIC ITPU3HAKHN

AnnenbHbIEC TE€HBI
HeannensHbIe TeHBI
JIOMUHAHTHBIN IPU3HAK
PenieccuBHbIN Tpu3HaK

I'oMO3UTOTHBIN OpraHu3M
['eTepo3uUroTHbIN Opranu3m

I'erorun
denorun

JurnbpuiHoe CKpenrBaHme

Ywncrasg mTuaUS
['ubpun
HacnencTBeHHOCTD
HN3MeHYNBOCTH
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2.1.2. 3aganusi, HanpaBJieHHbIe HA (OPMHUPOBAHNE MM TMPOBEPKY
3HAHUU

1. @poHTAJBHBIH 0NPOC

Ha3Banue Tembl HcTopus 3BOIIOLIMOHHOTO YUEHUs

XapaKTepI/ISOBaTB MMPEANOCBUIKA U IBUXKYIIHUE CHUIIbL

Pe3yJ'ILTaT Oﬁy‘leHHH Imo TeMe
BO3HHUKHOBCHU MHOI‘OO6pa3I/I$I BUJI0B

O01ue KoMIeTeHIHH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY
KaxoBbl cuiibHbIE 1 ca0ble CTOPOHBI CUCTEMbI oprannydeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanOCHIIKM BOSHUKHOBEHHS TapBUHU3MA
HepeqncnnTe OCHOBHBIC TTOJIOKESHUSI CHHTETUUECKOM TCOPHH SBOJIOLUA

Sl

Kpurepun onienuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET AOCTATOYHO IOJIHBII, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKU WK ¢ TPyObIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. [loaroroBKa yCTHBHIX COOOIIEHUIT ¢ MPe3eHTAI[Hei

Ha3Banune TeMbI I'eneTnka ueoBeka

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBECHHOCTH U
HU3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHOC€ BO3HUKHOBCHHUEC
HaCJICACTBCHHBIX IMPU3HAKOB

PesynbTaT 00yueHnus nmo teme

O01mme KOMIETEHIIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUs: TIOATOTOBHTE YCTHOE COOOIICHHE U TMPE3ESHTAIINI0 00 OHOM
HaCJIeICTBEHHOM 3a00JieBaHUU U3 TiepeuHs. PaboTa BeIoHAeTCs B apax. B cTpykType
COOOMICHHUS U TPE3eHTAINH HEOOXOMMO OTPA3UTh:
1. Ha3Banue 3a0oneBaHus
2. Tunumzamus 3a0osieBaHUS
a. A)reHoMHOe / TeHHOE / IOJTUTEHHOE / XPOMOCOMHOE
b. b) ayrocoMHO-TOMHUHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIETNIEHHOE C
MIOJIOM
CymiHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunudeckue nposiBieHus 3a0071eBaHuUs
YacroTa BCcTpeuaemMoCcTH
Jnarnoctuka

kW
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7. HWcrounuku uHdopMaIyu.

IIpumepHbIil epevYeHb HACIEICTBEHHBIX 3200J1eBAHNI YeJI0BeKa

1. Cunapom DHrenbmaHa 7. Cunapom DnBap/ca,
2. MykoBucuuA03 8. CHUHIPOM «KOIIIAYbEro KPUKa»
3. Cunapowm ITupcona 9. CeprnoBUIHOKIECTOUYHAS] AHEMUS
4. Cunapom JlayHa, 10. Heiipodubpomaros
5. Cunapom Knaitndensrepa, 11. JanbToHu3m
6. Cunapom llepemeBckoro- 12. 'emodunus

Tepnepa, 13. ®enunkeronypus

Yek-JaMCT JJ15 OLIEHKH nmpe3ceHTanuu
OI_IeHI/ITC IMMPE3CHTAIMIO 110 CICAYIOIIUM KPUTCPUAM!

DNIeMEHTHI COJIeP KaHus Hanmuume | OtcyrcrBue
1. TuTynbHBIN cHang
1.1 HazBanue 3a0oneBanus

1.2 Ceenenus 00 aBTOpax

2. JlaHa rmojiHas THIU3aIus 3a00JIeBaHUs

3. [TokazaHa cynHOCTh MyTallUK

4, OnrcaHbl KITMHUYECKHUE MTPOSIBICHUS
3a00seBaHusA

5. VYkazaHa 4acTOTa BCTPEYAEMOCTh

6. Omnucana JUarHOCTHUKA

1. YKazaHbl HCTOYHUKH UHPOPMALIUU

8. CobrofieHue eIMHOTO CTUJIS TPE3CHTAIINH

0. Matepuan OblT HHTEpECEH

10 Marepuan ObLI OJI€3€H

IIIkana nepeBoaa 6a/1J10B B 0TMETKY

12-11 6amnoB - «5»

10 - 8 6anmnoB - «4»

7-6 6amioB -«3»

Menee 6 6a/UI0B T OTCYTCTBHE PAOOTHI - «2»

I[OHO.]IHI/ITCJII)HI)IC CBCICHUA IJIA MpenoaaBaTelis.

B nensix n30exxanue MoBTOPEHUS TEM MPE3eHTALHA, TPEnoJaBaTeIo pEKOMEHIYETCS paclpeleuTh
KOHKPETHBIE TEMBI CPEIU TPYIIT y4aluIuXCH.
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3. OnennBaemMasi JMCKYCCHSA

Ha3Banue Tembl buocdepa - rmodanpHast SKoIOrHYECcKas CUCTEMa

OnuceIBaTh CBA3b MEKYy OPraHU3MOM U CPEIOH ero
Pe3yabTaT 00y4yeHus mo reme oOuTaHus
YcTaHaBnuBaTh CBSI3b MEXY CTPYKTYpamMu Ouochepsl

O0ue KOMIeTEHIUH OK 01, OK 02, OK 07

IIpuMepHBbIi epeyeHb BONPOCOB K OIEHUBAEMOM INCKYCCHU

1. T'moGanbHOE moTeruieHrne: MUuQ WK pearbHOCTh? UTO BaM U3BECTHO O JaHHOM siBieHUU? Kakue
(akThI CyIIeCTBOBAHUS WJIM OTCYTCTBUS T7100aIbHOIO MOTETJICHUS] BaM U3BECTHBI?

2. OObsacHuTE, Kakue (paKkTOPbl OTPAaHNYMBAIOT PACIPOCTPAHEHHUE KU3HHU B aTMocdepe, TuTocdepe,

ruapocdepe.

Kak MOXHO 0XapaKTepH30BaTh HCTOPUYECKHE H3MEHEHUS POJIH YesioBeKa B Onocgepe?

4. B 4éM COCTOUT IIEHHOCTh OXpaHbl OnopazHooOpazusa? UTo MpUBOIUT K COKPALICHHIO
Ouosornyeckoro paznoodpaszus? [louemy 1is 4eaoBedecTBa BAXKHO HE IOMYCTHTh OOCTHEHUS
OropazHooOpa3zus?

b

Kpurepun onieHuBanus:

«5» — AKTUBHOE y4yacTHe B AUCKycCUU. BbICKka3bIBaHUE COOTBETCTBYET 3aJJaHHOM TEME, XapaKTepU3yeTcs
BBICOKOM HH(GOPMATUBHOCTBIO U OPUIMHAIBHOCTBIO, apryMEHTHI IOJKPEIUIEHbl YOeIUuTeIbHbIMU
IIpUMEpaMHU.

«4» - JlocTaTOYHO aKTUBHOE y4acTHE B JUCKYCCHH. J[OIyCKaeTcss HE3HAUNTENbHOE OTKIOHEHUE OT TEMBI
JTUCKYyCCUU. BbICKa3bIBaHNE HOCUT OTYACTH TPUBUAIBHBIN, IOBEPXHOCTHBIN Xapakrep. He Bce aprymeHTsl
MOAKPEIUICHBI IPUMEPAMHU.

«3» — IlaccuBHOE y4yacTHe B IUCKYCCHH. BbICKa3bIBaHUE XapaKTepU3yeTcsl HU3KOH HHPOPMATUBHOCTBIO,
CTEPEOTHITHOCTHIO, HE OTPa)KaeT MOJIHOTO MOHUMAaHMs TEMBbI IUCKYCCUU. APTYMEHThI C(OPMYITHPOBAHBI
abctpakTHO. [IpMepbl OTCYTCTBYIOT.

«2» - ITaccuBHOE yyacTHe B JUCKyCCHH. BbICKa3bIBaHHE HE COOTBETCTBYET 3aJaHHON TEME, OTCYTCTBYIOT
apryMEeHTHI B MOJIb3Y KaKON-TMO0 TOUKU 3pEHUsl.

JlonotHUTe/ILHBIE CBeleHNs /IS MIpenoiaBaTeJis.

JlMcKyccrio MoiepupyeT IpenoaaBaresb. B Hauane JUCKYCCHM OH 3aJaeT CIIyLIaTesIM HECKOJIBKO
KJIFOUEBBIX OCTPBIX BONPOCOB, MOOYXKAast UX BCTYNUTh B 00cyxaeHue. [lajiee moCTENEeHHO B X0/1€
JMCKYCCHH 00CY/1al0TCsl BCE MOCTABICHHbIE BOIPOCHI, YUaCTHUKH BBICKa3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPoOCcam JIeKIHH

HasBanune TeMbI KusaeHapt HuKa Ki1eTku. Mutos. Meiio3
Pe3yabTaT 00y4yeHus mo reme XapakTepru30BaTh )KU3HEHHBIN [IUKII KIETKH
OO0nrue KoMneTeHINH OK 02, OK 04

IIpumepHbIii IepeYeHb BONPOCOB J1JIs1 00CYK/ICHUSA
Kakue n3menenus B KJIeTKe NpeecTBYIOT JEICHUI0?
OxapakTtepu3yiTe Ga3bl MUTO3a U KPATKO PACCKaXKUTE, KaK MPOUCXOIUT ATOT MPOIIECC.
B yeMm 3axmrogaeTcs OHOIOTHYECKOE 3HAUECHIE MUTO3a?
Yem Meli03 OTIMYAETCS OT MHUTO3a?

sl NS
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5. B udem 3akirouaercd OMOIOrHYECcKOe 3HAUEHUE Meio3a?

5. Tect
HasBanune TeMbI B3aumonelictBrue reHoB
OrnuchIBaTh 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH U
U3MEHYNBOCTHU
Pe3yabTaT 00y4yeHus1 mo Teme Ornpenenarb BEpOATHOCTh BOSHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPU PA3TUUYHBIX
B3aUMOJIENCTBUAX I'€HOB
O0nrue KoMneTeHI NN OK 01, OK 02

IIpumep TecToBoro 3axanus

1. K B3aumoaeHCTBUAM aJUleNbHBIX T€HOB HE OTHOCSAT:
1) snucTas, monuMepuro, MoTUGUIIUPYIOIIee TEHCTBHUE TCHOB
2) KooIepaluo, MHOKECTBEHHBIH ajiesn3m
3) cBepXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE

2. IlposiBieHHE y reTepo3uroT NpU3HaKOB, IETEPMUHUPYEMBIX ABYMs ajlIeIsIMU HAOJI01aeTCsl pU:
1) cBepX1IOMUHUPOBAaHUU
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu

3. HacnenoBaHne 4eTBEpTON IPyNIbl KPOBU OTHOCAT K TUITY B3aUMOJEHCTBUS:
1) KogoOMUHUpOBaHKE
2) CBepXIOMMHHUPOBaHHE
3) nosHOE TOMMHHUPOBAHUE

4) npoMeKyTOUHOE JOMUHHPOBAHNE

4. HacnenoBaHue IMHIIMIUIOBON OKPACKH y KPOJIMKOB KOHTPOJIMPYETCS Tpemsl ajensaMu: A,a u ah.
Kaxnas ocoOb sBIIsIETCS HOCUTEIEM TOJIBKO BYX M3 HUX. DTO IPUMED:
1) KOMIUIEMEHTapHOCTH
2) Koomepanuu
3) MHOKECTBEHHOTO aJuIeTu3Ma
4) nonumepHuu

5. TlosBneHue HOBOOOpa30BaHHI NMPU COBMECTHOM JAEWCTBUU JBYX JOMUHAHTHBIX HEaJUIEIbHBIX
I€HOB, KOI'Zla B TOMO3UIOTHOM WM B F€TEPO3UTOTHOM COCTOSIHUM Pa3BHUBAETCS HOBBIN NMPHU3HAK,
HaOII0aeTCs TIPH:
1) KOMITJIEeMEHTapHOCTH
2) Koomnepanuu
3) MOJHOM TOMUHUPOBaHUU
4) neiicTBUM reHOB-MOAU(PUKATOPOB

6. Ecnu onnH TOMMHAHTHBIN I'€H NOJABIISIET IEHCTBUE JPYTOro JOMUHAHTHOI'O I'€HA, TO - 3TO IPUMED:
1) peuieccuBHOTO 3MKCTa3a
2) nonuMepuu
3) TOMHUHAHTHOTO PIUCTAa3a
4) MHOXKECTBEHHOTI'O aJuielin3Ma

Howmep Bonpoca [IpaBuibHBINA OTBET
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3 1
4 3
5 2
6 3

2.1.3. 3aganus, HanpaBJieHHbIe HA (JOPMHUPOBAHNE YMEHHMA M HABBIKOB
1. JlaGopaTopHas pa6ora

[Ipu usyyenun qucuuIuivHbl “bronaorus™ npeaycMOTpEeHO BBIIOJIHEHUE JIa0OPAaTOPHBIX padoT:

Tema 1.3. Buosormyecku Ba)kHble XHMH4YecKkHe coeAnHeHHMs: JlaGoparopHas pabota
“Omnpenenenne Butamuna C B mpoaykrax nutanus’; JlaboparopHas padota «I napodunsHO-rHIApOdOOHBIE
CBOWCTBA JIUIIHIOBY.

Tema 1.4. CTpyKTypHO-(pYHKUMOHA/IbHAsi oOpraHm3anms KJjierok: JlabopatopHas pabota
«CTpoeHue KJIeTKM (pacTeHUsl, )KUBOTHbIE, IPUObI) M KJIETOUHBIE BKJIIOYEHMs (Kpaxmay, KapOTHHOW[BI,
XJIOPOIIJIACTBI, XpoMoruIacTel)y»; JlaboparopHas pabora «lIpoHnmaemocts MemMOpaHbl (TUIA3MOJIN3,
JIETIIa3MOJH3 ).

Tema 4.5. BiusiHue CcOLHAIBHO-IKOJIOTHYECKMX (aKTOPOB Ha 310pOBbe YeI0BeKAa:
JlaboparopHasi pabota Ha BbIOOp: «YMCTBEHHash pabOTOCTIOCOOHOCTHY WU «BrusHue aOMOTHYECKUX
(akTOpOB Ha yeaoBeKa (HU3KUE U BBICOKUE TEMIIEPATYpPhl)»

Tema 6.1. OcHOBHEBIE MeTOABI OMOYKOJOTHYECKUX HCCIeT0BAHNH

JlaGoparopHass paboTra Ha BbIOOp MO MUHHM rpynnam: «BnusHue TtemmepaTrypbsl Ha pocTa U
(U3MOIOTHYECKYI0O  AaKTUBHOCTh  JIPOACOKEBBIX  KIETOK»; «BnusHue yrieBogoB Ha pocta W
(hU3HONIOTMYECKYI0 aKTUBHOCTh APOXKIKEBBIX KIIETOK»; «CoueTaHHOE BIMSHNE TEMIIEPATypPhl U YIIIEBO/IOB
Ha pocTa U (PU3HOJIOTHYECKYIO aKTUBHOCTD JAPOKEBBIX KIETOK»

OOopynoBanmne Jjaboparopuu U pado4yux MecT JIAa0OPATOPHM: MUKPOCKOIIBI, CEKYyHIIOMED,
TOHOMETp, JlabopaTopHas nocyia (MpoOUpKH, MOACTABKU ISl MPOOHPOK, MUHIETHI, MECOK, CTYNKH C
MIECTUKAMH, TPEIMETHBIE M IOKPOBHBIE CTEKJAa, CTEKJSHHBIE MaJlO4YK{, IPENapOBAJIbHBIE WIJIbI,
¢bunbTpoBanbHas Oymara (cayieTku), cTakaHbl) TUIIEPTOHUYECKUH pacTBOp xyopuja Hatpusi, 3%-HbIi
pacTBOp MEpOKCHAa BOAOPOAA, PacTBOp Hojxa B MOAMCTOM KalluH, MIIMLEPUH, KIYyOHH KapTogens, JUCT
3J107IeN KaHAJCKOM, M0/ pssOMHBI OOBIKHOBEHHOM (pOMHBI UM TOMATa), JIyK pernyarbli, pa3BeJeHHbIE B
BOJIE IPOXIKH).

[IpuBenem npumep gabopaTopHOil pabOTHI

Ha3BaHue TeMBbI CTI)YKTypHO—(I)yHKLH/IOHEUIBHaH opraHusanus KJICTOK

Pa3nuuate cyliecTBeHHbIE PU3HAKHA CTPOCHHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOU MPUPOIBI
[TpoBoauTh HaOMIOIEHNE KIETOYHBIX CTPYKTYP U UX
W3MEHEHHUH C MIOMOILBIO MUKPOCKOTA

Pe3yabTaTr 00yyeHus mo reme

O0mue KOMIeTEeHIHH OK 01, OK 02, OK 04
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Jlaboparopuas pabota «CTpoeHUE PACTUTEIHHOM, )KUBOTHOM, TPUOHON KICTKNY

! !eJ'IB [ZaGOTHZ 3aKpCIUTh YMCHHUEC I'OTOBUTHh MHUKPOIIPEIIApAThl U paCCMaTpuBaTh UX I10A MUKPOCKOIIOM,
HaxoauThb 0COOEHHOCTH CTPOCHHA KJIICTOK pa3JIMYHBIX OPIraHUu3MOB, CPAaBHUBATh UX MCKIY c000Ii.

1.Boopocs! Ui Jonycka K 1adopaTtopHoi padore.

1. Ha3oBUTE OCHOBHBIE YACTH MUKPOCKOIIA U OMUIINTE UX (QYHKLUH.
2. Yto Takoe npeaMeTHOE U MOKPOBHOE cTekya? J{Jis 4ero oHu HyXHBbI?
3. Ilepeuncnute OCHOBHBIEC IPAaBUIA PAOOTHI C MUKPOCKOIIOM.

2.I1poBeneHne OIBITOB

Ob6opynoBaHue u nocyaa

MaTepI/IaHLI H PCAKTHUBLI

1. Mukpockorbl

1.Bona

2. IIpenMeTHBIE U TOKPOBHBIE CTEKIIA

2. Pa3BeieHHbIE B BOJE IPOKKHI

3. CTexkIgHHBIE HATIOYKU

3. JIyk penuatblit

4. CtakaHbl

5. ®unbTpoBanbHas Oymara (canderka)

6. CTepusbHBIN IIMaTeNhb

ANTopuUTM IpOBEACHUS pabOTHI

BOHpOCLI " 3aJlaHUA

e 1. M3yueHHe cTpPOeHHUS] PACTUTEIbLHOM
KJIETKH
1.1. CHATB C BHYTpEHHE!N OBEPXHOCTH MICUCTON
YeIlyH JIYKOBHUI[bI TOHKYIO IJIEHKY — AHAEPMY;
e 1.2, IToMecTuTh KyCOYEK AMUAECPMBI HA
IPEIMETHOE CTEKJIO B KAIIJIO BOJBI;
e 1.3. HakpbITh 0OBEKT MOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpEThH KJIETKH SIUAECPMBI 1101
Pa3IMYHbBIM YBEIMUYEHHEM MUKPOCKOIIA

Omnpenenure popMy KIETOK,

e Haiingure sinpo, Bakyosin, 0007104YKY
KJIETKH.

e 3apucyiTe HECKOJIBKO KJIETOK
SMHIEPMbI, 0003HAYUB HA PUCYHKE:
LUTOIIA3MY, ]P0, BAaKyOJIH,
000JI0UYKY KJIETKH

2. N3y4yeHnne cTpoeHUs ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIIBLHBIM IIIATENIEM C JIETKUM
Ha)KUMOM 10 HEOY MJIM IO JIECHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HAKPBITH €€ IOKPOBHBIM CTEKJIOM,;

2.3. PaccMmoTpeTh mpenapat npu 001b1110M
YBEJIMUEHUH C IPUKPBITON quadparMoii
KOH/JIEHCATOopa.

PaccmoTrpuTe Ha KOHUMKE HITATENs B
KalneJbKe CIIOHBI CIYIICHHBIC KIICTKH
SMUTETUS
PaccmoTtpuTe Ha penapaTe OTAEIbHbIE
KpYIHBIE MJIOCKUE KJIETKU HEMPaBUIbHOMN
(dhopmbl. BosbIas 9acTh KIETOK MEPTBBIE,
MOATOMY B HUX XOPOILIO 3aMETHO SPO.

e 3apuCyiTe HECKOJBKO KIIETOK,

0003HAYBTE AAPO U UTOILIAZMY.
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3. U3y4eHne CTPOCHUS KJIETKH JAPOAKel
(rpuobI)

Haiinure npoxxKeByro KIETKY,
paccMOTpeTh ee GOpMY U OT/IENIbHbIE

3.1. [lomecTUTh CTEKISTHHON MATOYKON Karlito YacTH.
pacTBopa ¢ JpOKKaMU Ha MPEIMETHOE CTEKJIO; 3apucyiiTe HECKOJIBKO KIIETOK, ClIeaiTe
3.2. HakpsbITh €€ NOKpOBHBIM cTekJIoM. Ecnu ecTh | mognucH.

U3JIUIIKY )KUAKOCTH, YAAIHUTE €€ C TIOMOIIBIO
¢mbTpoBaNbHOM Oymaru (canderkn);
3.3. PaccMoTpeTh npemnapar 1oja MUKPOCKOIIOM

HToroBasi KOHTPOJIbHASL YaCTh J1200PATOPHON PA0OThI (BBINOJHUTH NUCHMEHHO):
1. W3 xakux OCHOBHBIX YacTEH COCTOMT Jr00as KieTka?
2. Yro o01miero nuMeercs B CTPOCHUU PACTUTEILHON M )KHBOTHOU KJIETOK?
3. Yem pasznuyaroTcs 3TU KIECTKHU?
4. Yem OOBICHHUTD, YTO, OYAYUH YCTPOCHHBIMHU IO €AMHOMY ILJIaHY, KJIETKH BEChbMa pa3HOOOpa3HbI
o gopme u pazmepam?
2. [IpaKkTHKO-0pHEHTHUPOBAHHBIE pacUeTHbIE 3aJaHUsl

Ha3zBanue TeMbl HOHYJIHHI/IH, COO6H.I€CTBa, 3KOCHCTCMbI

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOi ero
oOuTanus
YcTaHaBnuBaTh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM

Pe3yabTaT 00y4yeHus no reme

O01ue KOMIeTeHIHH OK 01, OK 02, OK 07

HasBanue 3aganus: Pacuer cpoka ucuepnanusi NpMpPoOAHbIX pecypcoB

®alyna: Pazputre yenoBeyeckoro oOIiecTBa HEBO3MOXKHO 0€3 B3auMoielcTBUs ¢ ipupooil. Jlo
HEKOTOPOTO BPEMEHHU OTpHUIaTeIbHbIE MOCIEICTBUS XO3SMCTBEHHON W MHOM JEATENbHOCTH YeJIOBeKa
KOMIICHCUPOBAIA CIIOCOOHOCTBIO TPUPOJIHBIX CHUCTEM K caMoOBOccTaHOBIeHHMI0. Ho k cepennHe
JIBa/IATOTO CTOJIETHSI CUTyallMs W3MEHHJIAch: OKpPY’Karollas NPUPOIHAs CpeAa yXe He B COCTOSHUHU
KOMIICHCHUPOBATh IMOJHOCTBIO IMOCIICACTBUA BO3I[CI71CTBI/I$I pocTa YHUCICHHOCTH J'IIOI[GI\/'I n pacliupCHUA
MIPOU3BOJICTBA. 3arpsi3HEHbI BOJA, BO3JYX, PAacTE€HUS, BBINANAIOT KUCIOTHBIE TOXAM, SPO3US BBIBOJUT
MIOYBHI U CEITCKOXO3SHUCTBEHHOTO 000pOTa, OJSPHBIC JIBJIBI TAIOT M3-3a TOTETUICHHSI KIIMMaTa, UCUe3at0T
MHOTHE BHJIbl JKMBOTHBIX M DPACTCHMH, HaceJIeHHE MPHUOOpeTaeT XpOHWYECKHEe 3a00JeBaHUs, PACTET
cMepTHOCTh. CyIIecTBYIOINE ceiiuac MHTEHCHBHOCTh aHTPOIIOT€HHOTO BO3/ICHCTBUS BEIET HAIITY TUIAHETY
K UCTOIICHUIO U JIETpaslalliH.

3amanne: OneHUTE CPOK HCUYEPHaHUs MPHUPOJAHOTO PECypCa, €CIM W3BECTEH YPOBEHb JOOBIYH
pecypca B TeKyIIeM rojy, a HoTpebsieHHe pecypcoB B OCIEAYIOUINE roIbl OyAeT BO3pacTaTh C 3aJaHHON
CKOPOCTBIO MPUPOCTA €XKETroJHOro nmoTpedieHus. Kakoil mpupoaHblii pecypc UMeeT caMblii TOITUH CPOK
MCYEPIIaeMOCTH M KaKOH — HAMMEHBIINN?

Nudopmanus, HeoOXoaumast i peIeHus:

Tabmuna 1
Pecypc 3amac pecypca Q, JloGwrua pecypca q, [Tpupoct o6BemMa
MIpJ. T MJIPA T /TOJ noTpedyeHus pecypca
TP, % B roxg
Kamennsiit yroias 6800 3,9 2
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IIpupomHsrii ras 280 1,7 1,5
Hedts 250 3,5 2
XKeneso 12000 0,79 2,5
docop 40 0,023 1,8
Menn 0,60 0,008 1,7
[unk 0,24 0,006 1,3
Caunern 0,15 0,004 2,2
AnmroMuHAI 12 0,016 1,6
VYpan 300 0,2 2

Jliist pacdeTra BOCHOIB30BATHCS (POPMYIION CyMMBI WICHOB psifia TEOMETPHUIECKOM MPOrpeccuu

Q= w (1)

rae Q — 3amac pecypcos, q — rojoBas J100sr4a pecypca, TP — npupocT notpednenus pecypea, t — 4ucio
JIeT.

JlorapudmupoBanue BbIpakeHUs Ui Q JaeT cienyroulyo (GopMyny JUis pacyeTa CpoKa HCUepliaHus
pecypca

Zn(Q'T” )+1
_ q-100 o)
el @
n 100
3. Pemnenue 3agau
Ha3BaHne TEMbI 3aKOHOMCpHOCTI/I HaCJICIOBaHUS

OnmceIBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTU U
U3MEHYUBOCTH
Pe3yabTaT 00y4yeHus mo reme Onpenenars BEpOATHOCTh BOSHUKHOBEHUS
HACJIEACTBEHHBIX NIPU3HAKOB IIPU MOHO-, IH-,
MOJIMTHOPUIHOM M aHATU3UPYIOLIEM CKpEUIMBAaHUU

O01mue KOoMIeTeHIHH OK 02, OK 04

DopMyIMpOBKa 3a/1aHus: PEIINTE 3a7]a4l, COCTAaBUB CXEMbl CKPEIIMBAHUS

3aganue ABiseTcs NpodhecCHOHAIbHO-OPUEHTUPOBAHHBIM. 3aJjauul JJIs CTYJEHTOB O0UparoTCs
B COOTBETCTBUH ¢ 00BEKTOM H3y4yeHus “Pacrenus”, “XKuBotusie” nuinu “UenoBek”.
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[Tpumep 3amau U1 CTYIEHTOB, 00OyJaromuecs IpoQeccuu/CrnennanbHOCTH CBA3aHHON ¢ 00BEKTOM

u3ydenus “Yemnopek™:

3amaua 1. ¥V uenoBeka anmbOMHU3M M CHOCOOHOCTH NMPEHMYILECTBEHHO BIAJETh JICBOW PYKOH —
peliecCUBHBIE TMPU3HAKU, HAcleayroluecs He3aBUCUMO. KakoBbl I'€HOTUIIBI pOJUTENEH C HOPMaJIbHOM
MUTMEHTANMEH U BIaICIONINX NMPAaBOW PYKOH, €CIIM Y HUX POJIWIICS peOCHOK albOMHOC U JieBmia?

3amaua 2. Y 4yenoBeka NPaBOPYKOCTb JOMHHHUPYET HaJl JEBOPYKOCTHIO, Kaperjaa3ocTb Haj
royooria3octeio. ['omy0ornasblii mpaBia )KeHUJICS Ha Kaperia3on npasiie. Y HUX POAUIIOCH IBOE JeTel
— Kaperiasblil JeBlla U rosyoornassiil mpasma. OT BTOporo Opaka 3TOro e MYXYHMHBI C Kaperia3oin
IIPaBIION pOJAMIIOCH JAEBATH KaperjasblX JIeTed, oOKa3aBUIMXCsA mpaBmiamMu. OIpeneiauTb TIE€HOTHUIIBI
MYKYHMHBI U 00€HX JKEHILHUH.

3amaua 3. V Ileru u Camm kapue ryiasza, a y ux cectpsl Mamu — roiayosle. Mama 3Tux aerei
royooriasas, XoTs ee poAUTENIN UMeIH Kapue rasza. Kakoi npusnak nomunupyer? Kakoii user rinas y
nanel? Hanmummre reHoTUIbI BCeX MEePeUUCICHHBIX JIULL.

Kpurepuu onienuBanus

“5” - BCce OTBETHI BEPHBI

“4” - nomyuieHa ojHa omuoKa

“3” - gomymieHsl 2 OmMUOKN

“2” nomyiieHsl 3 u 6oJsiee OMUOOK UK paboTa HE BBHIMIOJIHEHA

4. Keiic Ha anaau3 uHgopmMauuun

HasBaHnue TeMbI buorexHomoruu B MeJULIMHE U Cl)apMaI_II/II/I

AHanM3UpOBATh STUYECKUE ACTIEKTHI COBPEMEHHBIX
Pe3yabTar 00y4yeHus mo reme Hccae0BaHui B 00J1aCTH OMOTEXHOJIOTHHU 1
T€HETUYECKUX TEXHOJIOTUI

OO0mue KOMNeTEeHIUH OK 01, OK 02, OK 04

Kelicbl HCIIONB3YIOTCS B KAUECTBE OLIEHOYHOI'O MEPOINpUATHUS B pasnene 5 “buonorus B ku3zHu”,
KOTOPBIN SIBIIETCS MPUKIATHBIM MOJYJIEM U COCTOMT M3 JBYX uacteil. Tema 5.17 “buortexnonoruu B
KHU3HM KaKJOr0” H3Y4YalOTCs HE3aBUCHMMO OT IpodeccHil/crenuanbHocTe o0ydaromuxcs, TemMa 2
SBIISIETCS MPO(PECCHOHATBHO HANpaBICHHOW M MOAOUpPAIOTCS B 3aBUCHUMOCTH M IpodeccHoHaTbHOM
HaIpPaBJIEHHOCTH.

[IpuBenem mpumep ketica k Teme 5.2.1. “buorexHonoruu B MeguuHe 1 hapmanuu’”

DopMyIMpPOBKA 3aJaHU:

buorexHonoruss — KOMIUJIEKCHAasi HayKa, HalpaBlieHHas Ha IOJIydeHUE LIEeJIeBOro MpOAYKTa, C
MOMOIIBI0 OM00OBEKTOB MUKPOOHOTO, PACTUTEIBHOTO U KUBOTHOTO IPOUCXOXKJICHHS.

MeaunuuHckass OMOTEXHOJOTHST — OTpacib, LeJdb KOTOPOH co3JaHHe JUarHOCTUYECKHUX,
npoMIAKTUYECKUX U JIedeOHBIX IpernaparoB, OHAa HW3y4yaeT BO3MOXHOCTH  HCIOJb30BAaHUS
MUKpPOOPTaHW3MOB, Ul TOJY4YeHHs] aMHHOKHCIOT, BHTAMHUHOB, (EPMEHTOB, aHTHOWOTHKOB,
OpPraHUYECKUX KUCIIOT.

Caxapnsiii quadet — 3T0 3a00JieBaHKe OOMEHA BEIIECTB, IPH KOTOPOM B OpPTaHM3ME HE XBaTaeT
MHCYJIMHA, a B KPOBH MOBBIIIAETCS cojepxkanue caxapa. CoaepkaHue caxapa B KpOBH HEOOXOIUMO st
HOpMaJIbHOTO (PYHKIIMOHUPOBAHUS KJIeTOK. VIHCYNHMH, KOTOpBI BhIpaOaThIBAET MOKEYI0UHAS Kee3a,
o0ecreynBaeT MPOHUKHOBEHHE IIIOKO3bI B KJIETKH, HO MHOTJIa IPOUCXOAUT COO BBIPAOOTKH MHCYJIHHA U
KJIETKa HE TOJy4yaeT HEoOXOJUMOro MHUTAHUS, a caxap HaKalUIMBaeTcs B KPOBU. DTO MPHUBOIUT K
BO3HUKHOBEHHUIO CaXapHOTo AraldeTa pa3HbIX THIIOB, OAMH U3 KOTOPBIX SBJISETCS MHCYIUHO3aBUCHUMBIM.
[Ipu Takom Tune caxapHoro Auadera 3a00JI€BIINI JOJKEH BCIO )KM3Hb BBOJUTH ce0€ MHBEKIIUU HHCYUHA.

29



[To manubiM ctatucTuky, B 2014 r. KomudecTBo OONBHBIX caxapHbIM nuabeToB B Poccuiickoi
¢benepaunu cocraBuio 387 MiH yenoBek. 1o HEKOTOPBIM JaHHBIM 3Ta IU(pa KaKAbIi roJ] yBeIUYUBACTCS
Ha 5%.

3agaHue: HalAUTe U NPOAHAIU3UPYHTE pa3IMuHble HCTOYHUKU HH(pOpMALMK (HaydHas U yuyeOHo-
Hay4Has JIUTEpaTypa, CpeAcTBa MaccoBod HH(opmanuu, cerb MHTEepHET M Apyrue) mo Teme Keiica.
OTBeTbTe Ha BOIIPOC Ha OCHOBE HaWAEHHBIX JaHHbIX: C yeM CBs3aH pocT 3a00JI€Ba€MOCTH CaXxapHbIM
IMabeToOM Cpelu B3pOCIOro HaceleHHs M oMoiokeHue 3aboneBanus? Kakue mepsl mpopHIaKTHKA
caxapHOro auabera MOXHO peaqu3oBaTh B IOBCEJHEBHOM JKM3HU KaxkaoMmy u3 Hac? Kak pa3BuBasioch
IIPOM3BOJICTBO UHCYJIMHA U C KAKUMU 3TUYECKUMU HOPMaMHU IpU 3TOM CTAJIKUBAJIUCh yUEHbIE?

[TonroToBbTe YCTHOE COOOIIEHHUE € TIPE3EHTAIMEH, B KOTOPOM HEOOXOIUMO OTPA3HTh:

1. Caxapnblit 1uabeT — NPUYMHBI, CAMIITOMBIL, AUATHOCTHUKA U JICUCHUE;

2. PacnipocTpaHEHHOCTh caxapHOTo AuadeTa Cpeau HACEJIEHUs CBOEr0 PErMoHa 3a MOCJIEIHUE TPU
roja, MPOAHAIU3UPOBAB HAYYHbIE MyOIHKAIMU M CTATUCTUYECKYI) OTYETHOCTH (B TOM YHUCIIE OTYETHI
lNocynapcTBeHHOTO peecTpa caxapHOro quadeTa);

3. PacnpoctpaneHHOCTh caxapHoro nuabera cpeau HaceneHusi Poccuiickoil ¢denepanuu 3a
MOCJIeTHUE TPU Tojla, IPOAHATM3UPOBAB HAYYHbIC MYOJUKAIIMH U CTATUCTHYECKYIO OTYETHOCTH (B TOM
qHclie OTYEThl | '0CyTapCTBEHHOTO peecTpa caxapHOoro auadera);

4. TlpenmonaraeMple TNPHYUHBI H3MEHEHHs 3a00JIEBA€MOCTH CaxapHbIM JHA0ETOM H HX
000CHOBaHHUE;

5. Bo3moxHbIe MTPOYUITAKTHYECKIE MEPOTIPUSITHS;

4. MeTo/1bl MOJTY4EHUS UHCYTUHA;

5. OTpa3uTe STHUECKUE ACTIEKTHI UCTIOIB30BaHMUS OMOTEXHOJIIOTUH TP MMPOU3BOACTBE HHCYJIUHA.

JIJ1s co3aHnsT KaYeCTBEHHOM MPpe3eHTaMM HE0O0X0AMMO COOJI0IaTh Psii TpEOOBAHMIA:

OO6mmue 1. Tlpe3eHTanus 1OKHA HAYMHATHCS C TUTYJIBHOTO Cllaiijia, rae

TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha cmaitnax HeoOX0AMMO pa3MemaTh TOIbKO TE3UCHI, KIIOUYEBhIE

CIIOBa, rpaduuecKre MaTepHralbl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO

U T.IL).

Hcnonb30Bath eAUHBIN CTUIBE OQOPMIICHHUS.

4. KonnuecTBO claiifloB AOKHO OBITH JOCTAaTOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.

et

HIpudrer 1. Crnenyer ucnonbp30BaTh CTaHJAPTHBIE, IIUPOKO PACHPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
2. Pa3mep mpudra 1151 3arojIoBKOB — He MeHee 24, 11 uHpopMalu He
MmeHee 18.
3. He pexomeHyeTCsl UCIIONB30BaTh pa3Hble TUIBI LIPU(PTOB B OJHOM
MIPE3EHTALNH.

4. Jlns BeAeneHuss WHGOpPMAIUU CIEAYeT HCIOIb30BaTh JKUPHBIN
mpudT, KypCcUB WK MOAYEPKUBAHUE.
5. He 3n0ynoTpe6nars NpornucHbBIMA OyKBaMH.

®oH 1. KenarenbHO MCIOJIB30BaTh OJHOTOHHBINA (DOH HESIPKUX MACTEIBHBIX
TOHOB.
2. s ¢poHa mpeArnouTUTENbHBI XOJIOIHBIE TOHA.

Hcnons3zoBanue 1. Ha ogHom cnaiiie pekoMeHAyeTcs HCIONIb30BaTh He Ooiee 3-x
1BETa LIBETOB: OJIUH JUIs1 (pOHA, OJUH JUIs 3ar0JI0BKA, OJMH Ul TEKCTA.
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2. Jlns ¢poHa U TEKCTa MCIOIB30BaTh KOHTPACTHEIE IIBETA.
[IpencraBnenue 1. PexomeHnayeTcst UCHOIb30BaTh KOPOTKUE CI0BA U MPETIOKEHHUS.
nHpopManun 2. MuHUMH3UPOBATh KOJHNYECTBO MPEAJIOTOB, Hapeuuii,

MpUJIaraTeIbHbIX.

3. 3aroyioBKM JOJKHBI PUBJIEKATh BHUMAHUE ayIUTOPHUHU.
O0beM He crouT 3amoiHsATh OOMH CJaij] CHUIIKOM OOJBIIMM O0OBEMOM
nHpopManuu uH(pOpPMAIIUU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HEe 0ojee Tpex

($hakTOB, BHIBOJIOB, OTIPE/ICIICHHI.

5. YueOHO-ucc1e10BaTeIbLCKUI NPOEKT

Ha3Banue TemMbl buoskosornueckuil 3KCIEPpUMEHT

[TpoBOIUTH OMOIKOIOTUYECKUIN SKCIIEPUMEHT
[TmanupoBaTh OMOIKOIOTHIECKUI IKCTIEPUMEHT
Pe3yabTaT 00y4eHus no reme WuTepnpeTupoBath pe3yiabTaThl HPOBEAEHHOTO
OMO3KOJIOrMYECKOI0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJINYECTBEHHBIX METO/IOB

O01mue KoMIeTeHIUH OK 01, OK 02, OK 04, OK 07

VY4eOHo-HuCCae10BaTeIbCKUMT  MTPOEKT  SIBJSIETCSI OCHOBHBIM  CIIOCOOOM  OLIEHKH
pe3yabTaToB 00ydeHHUs, ChOPMUPOBAHHBIX Y OOYyYAIOIIUXCS B X0JI€ OCBOCHUS paszjena 6
“BHO3KOJIOTUYECKHUE UCCIEA0OBAHUA .

Cpenu pa3auyHBIX TEXHOJOTMH MPOEKTHOEe oOydeHue oO0JagaeT  psioM
MPEUMYILECTB: TO3BOJSET OOYYAIOMIEMYCSl CaMOCTOSITENIbHO (MpU KOHCYJIbTaTUBHOU
NMOJJCPXKKE TMpenojaBaTens) a00bIBaTh 3HAHUS, paboTass € MHOTOYHUCIEHHBIMU
MCTOYHMKAMU HH(OpMaluu, MNOpudopamMu U Ja0OpaTOPHBIM  O0OPYJOBaHUEM, U
OJTHOBPEMEHHO B JICJIOBOM OOIIICHUU C OJHOTPYIITHUKAMU Pa3BUBaTh KOMMYHHKATHBHBIC
YMEHUS U HAaBBIKH.

st y4eOHO-UCCIeIoBaTeILCKOTO TMPOEKTa B paMKax OHOJIOTMH HauOoee
OoNTHMaJIbHA TpyIIoBas popma paboThl HAJl TPOSKTOM.

Tembl yueOHO-HCCNIEOBATENIBCKOTO TMPOEKTA, NPHUBEACHHBIC HIDKE, SIBISIIOTCS
MPUMEPHBIMA M MOTYT OBITh MOJCPHU3UPOBAHBI IO PETHOHAIBHBIE OCOOCHHOCTH U C
Y4eTOM MOoJdydaeMon yyammumucs rnpodeccrueit (CrnennaibHOCThIO):

[IpumepHBIE TEMAaTUKH Y4EOHO-UCCIEA0BATEIHLCKOTO MPOEKTA:

1. Omenka kauecTBa aTMOC(HEPHOTO BO3yXa

2. OleHKa KayecTBa MOYB METOJIOM (PUTOTECTUPOBAHMUS

3. OueHka KayecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 10 OPraHOJIENTHUYECKUM U
(U3UKO-XUMUYECKHM CBOMCTBAM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIA

5. BrnusiHue coieBoro 3arpsi3HEHUs Ha POCT U Pa3BUTUE CEMSIH BBICIIMX PACTEHUH.

CtpykTypa yueOHO-UCCIeI0BATENBCKOTO MPOEKTA BKIIOYAET MATh OCHOBHBIX 3Tara.

OcCHOBHBIE 1IIard MIEPBOTO 3Tarla BHIMOIHEHHSI POEKTa: 0OOCHOBAHUE AKTYaIbHOCTH
BBHIOPAHHOW TEMBI, BBISBIICHHE MPOOJIEMBI HCCIIENOBaHUSA, (HOPMYIUPOBAHUE THUIIOTE3HI,
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MOCTAaHOBKA II€JIM U 33/a4 UCCIEeIOBaHUs, BEIOOP METOJOB MCCIIEOBAHUS, BBIOOP TOUEK
orOopa Tpod Ha TEPPUTOPUM HCCIEAOBAaHUSA, OINpeaeiaeHue (GOpMbl IPerCTaBICHUS
pE3yJIbTaTOB UCCIIEA0BAaHUS, ONIPEIEICHUE 3TAIIOB U COCTABIICHUE IJIAHA UCCIICOBAHNUS.

Bropoii 3Tamn BKitoyaeT B ce0s1 HOArOTOBKY HEOOXOAMMOM MOCY/Ibl U MaTepuaia Jyis
DKCIIEPUMEHTA, MPOBEJACHUE OSKCIEPUMEHTA, IEPUOJUYECKYI0 IpOBEpKa TEUCHUS
AKCIIepUMeHTa/ cOOp MaTepuasa B BHIOpaHHBIX TOYKaX 0TOOpa Mpoo.

B nepuon Tperbero sranma MpoBeNeHUS OHMOKOJOTMYECKOrO HCCIEIOBAHUS,
oOydaroniyecss MOJY4YaroT TMEPBUYHBIE HOKCIIEPUMEHTAJIbHBIE JAHHBIE, IPOBOJIAT
CTaTUCTUYECKYI0 OOpabOTKYy TNOJYYEHHBIX JAaHHBIX, MPOBOAAT AHAINW3 Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIIUHU B paMKaxX TEeMbI IPOEKTA.

Ha wd4erBeproM 3rame, oOy4arolmuecs BBISBISIOT 3aKOHOMEPHOCTH — MEXKIY
UCCIEAYEMBIMU OOBEKTaMH, MPOLECCAMU M SIBICHUSAMH, (POPMYIHPYIOT BBIBOABI U
pa3pabaThIBalOT MPOTHO3bI, MPOBOJAAT OLEHKY KauecTBa HCCIEAYyEeMOro OOBEKTa IO
pe3ysibTaTaM OMO’KOJIOTHYECKOTO aHATIN3a.

Ha 3aBepmaromem stame npoBOAUTCA O(OPMIIEHHE pPE3YJIbTAaTOB BbINOIHEHUS
y4eOHO-UCCIIEI0BATENBLCKOIO MPOEKTa B COOTBETCTBUU C 33JaHHBIMU TPEOOBAHUSIMH U
IIPEICTABIICHNE PE3YJIBTATOB HA 3AILUTE ITPOEKTA.

[IpuBeneM npumep OMMCAaHMs 3TANOB BBHINOJIHEHUS Y4€OHO-HCCIEA0BATEIBCKOTO
IIPOEKTA:

VYBaxaemble cTyJaeHThl! B paMmkax mpoekra BaM HEOOXOIMMO MPOUTH MATH ITAIOB
paboThl HaJ y4eOHO-MCCIENOBATEIbCKUM IPOEKTOM OT BBIOOpAa TEMbI 10 MyOJIUYHOU
3aIUTHI NOJYYEHHOIO PE3yybTara.

Ha nepBowm srane:

- copMupoBaTh KOMaHIy MPOeKTa (2-3 yenoBeka);

- BBIOpaTh TEMY y4eOHO-UCCIIEI0BATEIBCKOIO TPOEKTA;

- 000CHOBATh AKTYaJIbHOCTh BEIOPAHHOM TEMBI;

- BBISIBUTB IPOOJIEMBI UCCIIEI0BAaHUS, CPOPMYIUPOBAThH TUIIOTESY;

- 1o00paTh METObI UCCIIEOBAHMSI B pAMKax CBOETO ITPOEKTA;

- BBIOpaTh TOYKH OTOOpA MPOO HA TEPPUTOPUU UCCIICIOBAHUS

- chopMynupoBaTh LIETH U 3314l UCCIIETOBAHUS;

- COCTaBWTH IIJIaHA UCCIIEIOBAHUSI.

Ha Bropowm srame:

- TMOATOTOBUTH HEOOXOAMMYIO MOCYY U MaTepuaia Jisl SKCIIEpUMEHTAa,

- MPOBECTHU IKCIIEPUMEHTA, IEPUOJUUECKU MTPOBEPSIsl €ro TeueHue (mpu
JUIUTEJIbHON TTOCTAHOBKE OMbITa)/ cOOpaTh MaTepuall B BHIOPAHHBIX TOUKAX
oT6opa mpoO.

Ha tperpem srarne:

- TIOJIy4UTh TIEPBUYHBIC SKCTIEPUMEHTAIBHBIC TaHHBIC;

- TMPOBECTU CTATUCTUYECKYIO 00PaOOTKY MOIYYEHHBIX JAHHBIX;

Ha getBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hopMmynupoBaTh BHIBOABI U 1aTh IPOTHO3 WIIHM OIICHKY KauecTBa
HCCIIETyeMOro o0beKTa Mo pe3ybTaTaM OMO3KOJIOTHYECKOTO aHaIH3a.

Ha 3aBeparomem srane:
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- 0(OpMUTH pe3yIbTaThI BRIMOTHEHUS y4eOHO-HCCIICIOBATEIHCKOTO TIPOSKTA B
COOTBETCTBHHM C 33JJaHHBIMU TPEOOBAHUSIMU;

- TMOJTrOTOBUTH YCTHOE COOOIIECHUE U MPE3EHTAIIUIO;

- TMPEJCTaBUTH PE3YJIbTATHI BHIMOJHEHUS Y4€OHO-UCCIIEI0BATEIBCKOTO
IIPOEKTA Ha 3aLIUTE.

[IprmMep BBINOJIHEHUS POEKTA:!

Ha3panue mnpoekra: OreHka kadecTBa aTMOC(EepHOro BO3AyXa MO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobsiema mcciaegoBaHMsA: ONPENEIICHHE HCTOYHHKOB 3arpsA3HEHHs] BO3JyXa Ha
TEPPUTOPUH HACEJIEHHOTO MMyHKTa HA OCHOBAaHUH MTPOBEIAECHUS HKCIPECC-OIIEHKN KaueCTBa
BO3/yXa M0 COCTOSTHUIO XBOU COCHBI OOBIKHOBEHHOH C OIPE/IEJICHUEM KJlacca 3arpsa3HEHUS
BO3/yXa.

Henp mpoexkra: ONpenenuTh 30HBI Pa3HOM CTENEHU 3arps3HEHUs, C yKa3aHHEM
MCTOYHHKA (ICTOYHUKOB) 3arpsI3HEHHUS.

3agaum npoekra:

1. BriOpaTh TEppUTOPHUIO HCCIEAOBAHUS U TOUYKH OTOOpa MaTepHaa;

2. IIpoBeCcTH OLIEHKY MOBPEKICHUS U YCBIXaHUSI XBOH;

3. OnpenenuTsb Kiacc 3arps3HEHUS BO3AyXa;

4. Pa3paOoTaTh KapTy 3arpsi3HEHUs BO3/lyXa, HA KOTOPOM OTMETUTH 30HBI pPa3HOM
CTENEHU 3arpsi3HEHUS BO3/1yXa U HICTOYHUKHU 3arpsi3HEHUS;

5. IloaroToBUTH U MyOJUYHO 3AIIUTUTh PE3YJIbTAThl IPOEKTa B KOMaHIE.

Pe3yabTaT npoekTHOH padoThl 00yYAKOIIEr0CH:

Kapra cremeHu 3arpsi3HEHHOCTH aTMOC(EpHOro BO3AyXa Ha TEPPUTOPHUH
UCCJIEIOBAHNSI C YKa3aHHEM HCTOYHHMKOB 3arps3HEHUsS; IPE3CHTalUus pPe3yJIbTaTOB
UCCJIEI0BAHMSI.

dopMa npeacTABJICHUSA Pe3yJIbTATOB IPOEKTHOM PadoThI:

3amura MpoeKTa € HUCIHOJb30BAHUEM CPEACTB BH3yallM3allMd U JEMOHCTpalUU
MPOJIYKTA.

BbinosiHeHue nmpoekra:

Bomnpocs! AJ1s1 101MycKa K MPOEKTHO padoTre
1. ChopmynupoBath 1eJb MIIaHUPYEMOTO HKCTIEPUMEHTA.

2. Kakue nokaszaTenu UCTIOIb3YIOTCA JJIsl OLIEHKH KauyecTBa aTMOC(hEpHOro BO3yxXa Mo
COCTOSIHUIO XBOM.
3. Kakue ucTouHuKH 3arpsi3HeHus: aTMOc(epHOro BO3yXa €CTh B BallleM paiioHe
IIPOKMBAHMS.
4. [lepedncanTh OCHOBHBIE 3TAIlbl ONPEIEICHNUS YUCTOTHI aTMOC(EPHOT0 BO3AyXa IO
COCTOSIHUIO XBOM.
5. Kakue kiacchl NOBPEXAECHUS XBOU UCIIONIB3YIOTCS B JTAHHON METOJIUKE?
6. [lepeuncinre U 0XapakTepU3yHTE KIACCHl YChIXaHUS XBOU.
7. Kakue kiacchl 3arpsi3HEHUs BO3yXa BBIICIISIOT?
8. Onumure npapuia oToopa MaTepuaia.
9. Kakue 3arpsi3HUTENN BbI3BIBAIOT TOBPEKIECHUS XBOU?
10. Kak onpenenutb NpoaoHKUTEIbHOCTD )KU3HU (MaKCUMAaJIbHBINA BO3pPAcT) XBOU?
11. Ot yero 3aBUCUT BBIOOP PACCTOSHUS MEXTY TOYKAMH HCCIIEI0BaHUsA?
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12. XBo10 Kakoro roja HeoOX0IUMO coOpaTh JJIsl MPOBEACHUS OLICHKU COCTOSIHUS
aTMocgepHoro Bo3ayxa?

Dtarnbl IpoBeJIeHUs paboThI:
1. IloaroToBUTEILHEBII:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIICTIOBAHNUS;
- cOop martepuana;
2. KamepanbHas o0paboTKka coOpaHHOTO MaTepuala.

1. BoiOparb ToOUuKM uccienoBanus, npuMepHo 4 — 5. ToUKM TOJKHBI HAXOAUTCS HA
OJIHOM JIMHUU IO Mepe yAAJIeHHUs OT MOTEHIMAJIbHOTO MCTOYHHMKA 3arpsA3HEHUs] B Ballel
MECTHOCTH — HaCEJICHHOTO MyHKTa, TPOMBIIIJIEHHOTO IPEANPUITUS WM aBTOMAruCTPaiy.
XKenarenbHo pacrnojiaraTh TOYKH IO JIMHUHU MPE0OIaatonuX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETEp CHOCUT MOTEHIIMATbHBIE 3arps3HSIONINE BEIIECTBRA.

PaccTostnue Mexay ToOuKkaMy 3aBUCUT OT MOIIIHOCTUA UCTOYHMKA 3arpsisHeHus. Eciu
3TO OOJIBIIOW HACEJCHHBI MYHKT C M[POMBIIUICHHBIMU  NPEANPUSATUIMU U
MHOTOYMCJICHHBIM aBTOTPAHCIOPTOM, TO PACCTOSIHUE MEXIAYy TOUYKAMHU MOTYT OBITh B
npenenax 1 kM (manpHsAsS 1Uiomiagka OyaeT yaaideHa OT ropoda Ha 5 k). Ecim 3to
HeOOoJIbIIast KOTEIbHAs, TO PACCTOSIHUE MEXKY TUIOMaaKaMu MOKeT cocTaBisiaTh 400 — 800
metpoB. Ecimu sto aBrOoTpacca, To 20 — 200 MeTpoB (B 3aBUCHMOCTH OT TOTOKA
aBTOTPAHCIIOPTA).

2. B xaxmoit Touke oOcieoBaHUS HEOOXOIUMO OTOOpaTh MOJIOIBIE JIEPEBbs,
BBICOTOM 1-1,5 M ¢ OOKOBBIMH IOOEraMu He MeHee 8.

3. Omnucarb BBITONTAHHOCTh Y4YacTKa, MPUCBOMB COOTBETCTBYromui Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITOIITAHBI TPOTIBI; 3 — OCTAJI0Ch HEMHOT'O TPaBbl BOKPYT JIEPEBHEB;
4 — HET HU TpaBbl, HU KyCTapHUYKOB). [IpH BBITONTAHHOCTH TEPPUTOPUHU, OIEHUBACMOUN
Oamiamu 3 uiu 4 olieHKa aTMOC(EPHOTO 3arps3HEHUsI HE BO3MOKHA.

4. Ha BbICOTE CBOETO pOCTa cOOpaTh C KaXI0T0 Aepena (1 1epeBo B 0OJJHOM TOYKE) O
30 xBonHOK (cymmapHO 150 XBOMHOK). XBOMHKHU JIOJKHBI OBITH B BO3pacTe 2 JIET, TO €CTh
HaJl0 OpaTh 00pa3llbl XBOM C MOOErOB BTOPOIrO roja >KU3HU — JJISI BCEX TOYEK OJMHAKOBO
puc.l.

MYTOBKH
boxoBEIEe TobEru

_,_é‘: \ i ‘ z : e —— TTOYKH
OCEBOH mober
1 roma

oceeoil mober
2rona
oceBoil mober
3roma

Puc.1. YacTu BeTBU XBOMHOTO AepeBa CayKaiiue OMOUHIUKATOPaAMHU
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5. OneHuTh MPOAOHKUTEIHHOCTh KM3HM XBOM Ha BETBU, C KOTOPOUW OTOMparoTcs
XBOMHKH, [10 OXBOEHHBIM Y4aCTKaM OCEBBIX IOOErOB B COOTBETCTBUU C PUCYHKOM 2.

[TonHbI BO3pacT XBOM ONPENEISIETCS YHUCIOM YYacTKOB OCEBBIX IIOOEroB €
IIOJIHOCTBIO COXPAHEHHOU XBOEW IUIIOC JI0JI COXPAaHEHHOW XBOM Ha CIIEAYIOLIEM 3a HUM
Yy4acTKe.

0,5 ] 1,5

(]
2
L’
e
-
”,

Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH JKU3HHU XBOU COCHBI

6. [IpoOy ¢ Kax10M TOUKU HAJI0 IOMECTUTh B OT/ACJIbHBIN MaKkeT (JIydine OyMa>KHbIN )
U cpa3y moAmucath ero (yka3bIBaeTcsl Jara; TOukKa OTOOpa; CTENEHb BBHITONTAHHOCTHU
y4acTKa; IPOJIOJKUTEILHOCTD KU3HU XBOU HAa BETKE, OTKYJ1a OEpyTCs XBOMHKH).
2. IIpoBenenne onbITOB

2.1. AJIFOpI/ITM onpeacjacHusi KJIacCOB NMOBPECKIACHUA U YChIXaHUA XBOH

Oo6opyaoBanue u mocyaa Marepuan

1. JIyma 1. XBos cocHBI B Bo3pacTe 2 jiet, He MeHee 30 mTyk

2. JIuneilika UM MUJJTUMETpOBasi Oymara

AJITOPUTM NPOBeCHHS ONBITA Bonpocel u 3axaHusn
1. OcMOTpeTH XBOK IIPH IIOMOIIH JIYIIBL. 1. 3aHecTn naHHBIE 110 KOJIUYECTBY
2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOILME MOBPEXJICHHBIX XBOMHOK B TAaOIHILY 2.
KJIACChI MO MPU3HAKAM MOBPEXKICHUS U YChIXaHUs | 2. 3aHECTH JTaHHBIE IO KOJINYECTBY
COIJIACHO OLIEHOYHOM Tabnuie 1 u pucyHky 1. XBOMHOK C IIPU3HAKAMH YCBIXaHHS B
3. IloacunTarh KOJTUYECTBO MOBPEKICHHBIX Tabnuiy 3.
XBOMHOK B Ka)JIOM KJI1acce. 2. PaccunTarh NpOLIEHT NOBPEXKIEHHBIX U
4. IToncunTaTh KOJIMYECTBO XBOMHOK C XBOMHOK C IPU3HAKAMH YCBIXaHMS
IIPU3HAKAMU yCBIXaHUS 110 KJIaccaM. OTHOCHUTEJIHO OOIIET0 KOJIMYeCTBa

coOpaHHBIX XBOWHOK.
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OlleHOYHAA Ta0IUIAa

Tabmura 1

OueHka MoBpeXAeHUs U YChIXaHUS XBOU
Kaace moBpe:xaeHus | Buabl noBpexaeHuii XBou XapakTepucTHKA YCbIXaHUSI XBOH
/ RJ1acc ychbIXaHu s
KIT1/KV 1 XBOMHKA 0€3 IATEH Her cyxux ydacTkoB
KII2/KVY 1 XBOWHKA ¢ HEOONIBITNM YHcIioM | HeT cyXux y4acTkoB
MEJIKUX [ATEH
KII3/KY 2 XBOMHKA C OOJIBIIUM YHCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U KEITHIX MSTCH
-/KY 3 - VYcoxna 1/3 XBouHKH
-/KY 4 - VYcoxino 0Ooiiee IIOJIOBUHBI XBOWHKH
WJTM BCSI XBOMHKA JKEIITasi ¥ cyxast
Knacce! roBpexneHus (HEXpO3kl) 1 2 3
Kiaccul ychIXaHusA 1 1 1 2 3 4

Puc. 3. Kitaccel NOBpEXI€HUS U yCBIXaHUS XBOU

3. O0padoTKa pe3yJbTaTOB ONBITOB

TabOmuma 2
OnpenesieHue Kjiacca MOBPeEKICHUSA XBOU
Knacc KIT1 KII 2 KII 3
IMOBPCIKACHU A

XBOH

Howmep XBOUHKH 0€3 TSATEH XBOMHKHU C HEOOJIBITUM XBOWHKA C OOTBIITIM

ACpeBa YUCIIOM MCJIKHUX IIATCH YHUCJIOM YCPHBIX U

KEINTHIX MATEH

36



2

3

Mecto
oTbopa
MaTtepuana

BriBon: % XBOMHOK — 0€3 IATEH, Ha % HEOOJIBIIOE YHCIO MEJIKUX IISITEH
KEJITOrO LBETA, Y % MHOro IsATEH Mo Bcel pmHe. Takum 00pa3oM, JTOMUHUPYET
KJIacC MOBPEXICHUS XBOU.

Tabmuma 3
OnpeneneHue KiIacca yCbIXaHUsl XBOU
Kiacc KV 1 Ky 2 KV 3 KV 4
HOBPEXKICHHS
XBOH
Howmep VY XBOMHKH HET VY cox KOHUHK VYcoxna 1/3 VYcoxino 6onee
nepeBa CYXHX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH TIOJIOBHHBI
MM XBOWHKH HUJIN BCA
XBOMHKA JKENTas 1
cyxast
IIT. % IT. % T Y% IIT. Y%
1
2
3
Mecro
otbopa
Marepuana
BeiBox: % XBOMHOK OTCYTCTBYIOT CyXH€ YYACTKH, Y % yCOX KOHYMK
XBOWHKH, Y % ycoxJia TpeTh XBOWHKH, % XBOWHOK — MOJIHOCTbIO cyxue. Takum
o0pa3zoM, TOMUHHUPYET KJIaCC MOBPEXICHUSA XBOU.

CrenaiiTe BBIBOJI O UMCTOTE BO3AyXa HA UCCIEIYEMOUN TEPPUTOPUH TI0 TabiuIle 4.
Kiacc unctoTsl Bo3ayxa onpeesieTcs Py MepecedeHr  Kiiacca MOBPEKACHIS XBOH
Ha moberax 2 rojia )K|U3HU U MaKCHMAJIBHOTO BO3pacTa XBOM Ha BETKE.
Tabmuma 4.
OmnpenesieHue Kjaacca 3arpsi3HeHHUsI BO3yXa
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Kuaacc moBpexieHusi XBoM Ha moderax 2-roroaa »xKu3Hu

MakcumajibHbIH
BO3pPacT XBOH 1 2 3

4 I [-1I I

3 I II m-1v

2 II I v

2 — v V-V

1 — v V-VI

1 — — VI

VYcaoBHble 0003HaUECHHS Kiacca 3arpsi3HeHus Bo3ayxa: I — uneanbHo uncthiid; 11 —
yucThiid; [ — oTHOCUTENBHO YKCTHIN («HOpMay); [V — 3arpsi3HeHHbIl («TpeBoray); V —
IpsI3HBIN («omacHO»); VI — oueHb rpsi3HbIi («BpeaHO»), ( — ) HE BOBMOKHBIE COYETAHUSI.

4. 3apepmarommii 3tan: Pa3paGoTka KapThl CTENEHW 3arpsA3HEHHOCTU
aTMOoc(epHOro BO3/lyXa Ha TEPPUTOPUM HCCICIOBAHUS C YKAa3aHUEM HCTOYHUKOB
3arpsA3HEHUs; IPE3CHTAIM Pe3yJIbTaTOB UccienoBanus. [10AroToBka yCTHOTO COOOIICHUS
Y TIPE3eHTAIMU 110 Pe3yJibTaTaM MPOBEICHHOTO UCCIICI0BaHUS.

TpeOoBaHus K YCTHOMY COOOLICHMIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTKas aKTyaJlbHOCTh HCCJIE€AOBaHUSA, THUIOTE3a, LEb, 3aJayu,
OOBEKTHl W METOJBI, TMOJYYCHHBIC pe3yJbTaThl M HX O0OCYXJeHue (TMpeacTaBlIeHUE
POJIYKTa), BBIBOJIBI.

TpeOoBaHus K CTPYKTYpe Npe3eHTAIlUN:

1. TuryneHblld cmaiin. B BepxHed wacTh claiia HEOOXOJUMO OTPa3HTh
uHpopmalio 06 006pa3oBaTeNbHON OpraHu3allid, B KOTOPOH MPOBOIMIOCH
uccieaoBanue. B IeHTpaJlbHOM YacTh ciaijie ykKa3pIBaeTCs TeMa ydeOHO-
UCCIIEIOBATEILCKOTO TMPOEKTa. B HIDKHEM YacTH CIlpaBa YKa3bIBAIOTCS
YYaCTHUKH MPOEKTA, BHITIOJIHSABILNE PA0OTY;

2. AKTyaJabHOCTD;

I'unoresa, 11eab, 3a7a4u;

4. OOBEKTBHl U METO/BI UcCIAeAOBaHUS (MOTYT OBITh Pa30MTHI Ha JABa claiga u
ooee);

5. Pesynbrarel uccnenoBanuii. MoryT OBITh MPEACTaBIEHBI B BUJIEC PUCYHKOB,
rpadukoB, Qororpaduii, TaOMUI, KOTOpPHIE TOJDKHBI HUMETh CKBO3HYIO
HyMEpAINIO ¥ Ha3BaHUE. KOJWYECTBO CIAN0B 3aBUCUT OT 00heMa MaTepuaa,
HO HE JIOJDKHO MPUBBIIIATH OTBEICHHOTO BPEMEHU Ha cooOIIeHue. MOXKHO
MPEACTABISATh MaTepHall HE B MOJHOM 0OBEeMe, a TOJbKO CaMbl BaKHBIC
MOMEHTBHI,

6. BriBoabI;

7. 3axmounTtenbHbli (“braromapro 3a BHUManue” win “Criacu0o 3a BHUMaHUE).

W
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JInst  co3maHus KayeCTBEHHOW TMpEe3eHTAIlMd  HEOOXOIUMO

TpeOOBAHUIA:
O6mume 5. IIpe3eHTanus q0JKHA HAUMHATHCA C TUTYJIBHOTO Cllai/a,
TpeOoBaHUS /i€ YKa3bIBaeTCSl TEMA, CBEJACHUS 00 aBTOpPE U T.II.
6. Ha cnaiinax He0OX0MMO pa3MeliaTh TOIbKO TE3UCHI,
KIIFOUEBbIE CJIOBA, FpapUUYeCcCKue MaTepHalibl (CXEMBI,
PUCYHKH, TaOJIUIIBI, (DOTO U T.I1.).
7. Wcnosp30BaTh €IMHBINA CTUIIb O(DOPMIICHHUS.
8. KommuecTBo ciaiiloB JOMKHO OBITh JOCTATOYHBIM ISt
PacKpbITUSI TEMBI, HO HE Oosiee 20-TH.
[pudTh 6. Cnenyet HCIMOJIb30BaTh CTaHJapTHBIE, HIAPOKO
pacnpocTpaHeHHble mpUdThl, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u nip.;
7. Pazmep mpudTa 18 3aroioBKOB — He MeHee 24, s
nH(popmanuu He MeHee 18.
8. He pexomeHnayeTcsi HCHOJIb30BaTh Pa3HbIE TUIIbI IPUQPTOB
B OJIHOM ITPE3EHTAaLINN.
9. Mna BbLaeneHUs HHQOpPMAIMKM CJIEAYEeT HCIOJIb30BATh
KUPHBIA PUPT, KyPCUB UM TTOTYEPKUBAHHUE.
10.He 3noynotpe6isiTh MpONMUCHBIMU OyKBaMHu.
®oH 3. XKenaTenbHO HCMOIB30BATh OJHOTOHHBIN (OH HESIPKUX
[ACTEIbHBIX TOHOB.
4. Jlnst poHa mpeanoyTUTENbHbI X0JIOIHbIE TOHA.
Ucnons3oBanue | 3. Ha ogHoM crnaiine pekoMeHayeTcs UCTIOIb30BaTh He Ooee
BeTa 3-X IIBETOB: OJIUH U1 (pOHA, OAMH JIJIs 3ar0JI0BKA, OJAMH JIJIS
TEKCTA.
4. Jlns (hoHa M TEKCTa UCIIOJIB30BaTh KOHTPACTHHIE I[BETA.
IIpeacraBnenue | 4. PekomeHayeTcs UCHOJIB30BaTh KOPOTKHE CJIOBa H
uH(popMaIuu NIPEIJIOKEHHUS.
5. MuHUMHM3UPOBATh KOJMYECTBO NPEMJIOrOB, HApEUHid,
puJiaraTeabHbIX.
6. 3arojloBKM JIOJKHBI PUBJIEKATh BHUMAHUE ayAUTOPUH.
O0BeM He crout 3amojHATL OOMH CJIAMA CIHUIIKOM OOJIBIINM
uH(popMaIuu o0beMOM  HMH(pOpPMALUU: JIOJU MOTYT €AMHOBPEMEHHO

3allOMHUTH HE OoJiee Tpex (HaKTOB, BHIBOJIOB, OMIPEACIICHHUIA. -

coOMIoIaTh  PAN
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2.2. OueHO4YHBIE CpeACTBAa PYOEKHOr0 (TEMATHYECKOI0) KOHTPOJA IO
aucuuinne «buosorus»

PyOexxnplii  KOHTpOJIb mO aucnuiuinHe «buonorus» mnpoBomutcs B (dopme
KOHTPOJBHBIX paOOT Ha OTACIBHBIX 3aHATHUSAX TOCIE 3aBEPIICHUS U3YUYEHUS TEPBOTO,
BTOPOTO, TPETHETO U YETBEPTOTO pa3aeiioB. [locie 3aBepIeHus mAToro pa3zaeina pyoeKHbINH
KOHTPOJIb MTPOBOJIUTCS B (OpME 3aIUThl Ke¥ca: MPEICTaBICHUS PE3yIbTaTOB PEIICHUS
KEHCOB (BBICTYIUIGHHE C Tpe3eHTanuel). PyOexHblii KOHTpOJbL IIECTOro pasiela
IPOBOJUTCS B (DOPME 3aIUTHI TPOEKTA: MPEACTABICHUS PE3YJIbTATOB BBINOJHEHUS Y4EeOHO-
UCCJIeI0BATEIHCKOIO MPOEKTa (BBICTYIJICHUE C MPE3EHTAIIUEH ).

[IpuBenemM mpumepsl 3aJaHUi IS KQXKI0TO TUIA PYOEKHOTO KOHTPOJIS.

1. KonrpoabHasi padora “MoJieKyJISpHbIH YPOBeHb OPraHU3AIMHU KUBOT0”.

B pesynbrare ocBoeHus nepBoro pasnaena “Kierka — cTpyKTypHO-(pYHKITMOHAIbHAS
€IMHUIIA )KUBOTO” 00y4alOIIHUECs] CMOTYT:

— XapaKTepHu30BaTh CTPOCHUE U (QYHKIIMU OCHOBHBIX OHOIMOJMMEPOB, KIETKU U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— ONpeneNaTh pe3yJbTaTbl M3MEHEHHS TE€HETUYECKOTo Koja B Mpolieccax
MAaTPUYHOI'O CUHTE3a;

— OpraHU30BBIBATH HAOIOJICHUE OHMOJIOTUYECKUX OOBEKTOB HAa MOJEKYJISIPHOM M
KJIETOYHOM YpPOBHE.

KontposnbHas paboTa npencraBisier co00il 3a1aHusl B TECTOBOM (hopMe pazIuyHOro
YPOBHSI CIIOKHOCTH: “HU3KHMI”, “‘CcpeaHuil” W “BbICOKMK’. B 3aBucHMMOCTH OT THHA U
TPYJIHOCTH 3aJ]aHUs €T0 BBHIMOJHEHUE OIICHUBAETCS Pa3HbIM YHCIIOM OaiuioB. BeimosiHeHne
Ka)XJIOTO 3aJIaHMs “‘HU3KOT0” YPOBHS CJIIOKHOCTH OLICHMBaeTcs 1 OayuioM. 3a BHITIOJTHEHUE
3aaHUM “CpesTHeTr0” YPOBHS CIIOKHOCTH B 3aBUCHMOCTH OT IOJHOTHI M MPABUIBHOCTH
OTBETa MPUCBaNBaAETCs 10 2 0aIoB.

K 3agaHuio “BBICOKOr0” YpPOBHS CIIOKHOCTHM OTHOCHUTCS pelleHue 3anad. [lpu
MPaBUJIBHOM PEILICHUH 3aJJaHUM “‘BBICOKOT0” YPOBHS MpHcBauBaeTcs 3 Oasa.

3agaHus BCEX YPOBHEU CIIOKHOCTH MPOBEPSIIOTCSI aBTOMATUYECKH.

Pacnipenenenne 3agaHuil 1O YPOBHSIM CIIOKHOCTH TMPEACTABICHO B CIEAYIOLIEH
Tabnuie:

Yposennb baan | IIpouentHoe Tun Bonpocos
CJ0KHOCTH co/iep:KaHme
3aJaHuA 3aJJaHui
Huskui 1 65% - 3aJ1aHUsI C BLIDOPOM OJTHOTO

IIPpaBHUJIBHOI'O OTBCTA

Cpennnii 2 15 % - MHOYKECTBEHHBIN BBIOOD;

- BOIIPOCHI Ha YIOPAJIOYUBAHUE WU
YCTAaHOBJICHHUE NPABUIILHON
IIOCJIEN0BATENBHOCTH
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Bricokuit 3

20 %

- CUTYaIIMOHHBIE 33]]a4U WU BOIPOCHI
IpenycMaTpUBAIOIINE Pa3BEPHYTHIN
OTBET

Kpurepuu onieHnBaHust pyoexKHOM KOHTPOJILHON PabOTHI:

Onenka IIpoueHT BbINOJIHEHUS
“OTINYHO” 85-100%
“xopomo” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HEyJOBJIETBOPUTEIHHO” menee 49%

1. Azotucroe ocHoBanue ajneHuH B mosekyine JJHK komruiemenTapHo...

1) ryanuny;
2) LIUTO3UHY;

3) ypauuiy;
4) TUMHHY.

2. K nypruHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSATCH...

1) aneHUH U r'yaHMH;
2) ryaHyH | [IUTO3WH,;
3) UMTO3MH U ypalu;
4) ypati u aJieHuH.

3. Boibepure pynkiuo nPHK?

1) XxpaHeHHe reHeTHYecKoi HHPOpMALINH;

2) TpaHCHIOPT AMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZUT B cOCTaB pudOCOM;

4) nepenoc renernyeckoit uHpopmauuro ot JJHK k pudocome.

4. Knetku 3yKapHoOT HE COJIepKar...

1) nuzocom;

2) pubdocom;

3) Me30coM.;

4) xomrekca ['onabxu.

5. KiteTku mpokapuoT coaepkar...

1) KJIeTOUHBIN LEHTD;

2) SHIOMIa3MaTUYECKYIO CETh;

3) pub0OCOMBI M1 ME30COMBI;
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4) xomruiekc ['0abIKU U JTM30COMBI.

6. Kakue opraHou ibl BCTpeUarOTCs TOJBKO B PACTUTEIIbHBIX KIETKAX?
1) sHpoMmIa3MaTHYECKas CETh;

2) MJIaCTHABI;

3) MUTOXOHAPUH;

4) xommiekc ['onbxKu.

7. B meTadazHoit XxpoMocoMe BbIIETISIOT. .
1) mneun U HeHTpoCcOMYy;

2) LUEHTPOCOMY U LIECHTPHOJIH;

3) LEHTPUOIU U LIEHTPOMEDPY;

4) ueHTpOMEpY M ILICYH.

8. K aBToTpodam oTHOCSTCHA. ..

1) BUpychI;

2) XeMOCHHTE3UPYollue 0aKTePUH;
3) rpubOsr;

4) mapazutuyeckue OaKTepuu.

9. Tpanckpunuus — 3710...

1) cBsizpiBanue amMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKUCIIOTHI B PUOOCOMY;
3) yasoenue mosekyisl JJHK;

4) cunre3 u”PHK na marpune JHK.

10. Ecnu kogupytomas 6enok yacts TeHa coaepkut 6000 map HyKICOTHIOB, TO CKOJIBKO
AMUHOKHUCIIOT B KOJIUPYEMOM MoJIeKyie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyuciaeHHbIX 00J€3HEH, BRI3bIBAIOTCS BUPYCAMU?
a) TyOepkyse3 u nudTepus;

0) dudrepus u CITN/;

B) CIIU/I v rpumnm;

') TpUMN U TYOepKyJies;

12. B pe3ynbrare nepBoro AeiaeHUs MeN03a IPOUCXO/IUT:
a) yBeJIMueHue Habopa XpoMOCoM;

0) yMeHbIIeHHEe HA00pa XpOMOCOM;

B) COXpaHEHHE UCXOJHOr0 Habopa XpOMOCOM.
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13. Yto npoucxoaur B anadaze Il meiioza?

1) ciupanuzanus XpoMOCOM;

2) pacxoKIEHUE K MOJII0CaM JBYXPOMATHIHBIX XPOMOCOM;
3) pacxo:xaeHue K MoJcaM XpoMaTH/I;

4) pacrnoJioKeHUEe XPOMOCOM B IJIOCKOCTH 3KBATOPA KIETKHU.

14. YcraHoBUTE COOTBETCTBUE

Opranoun

OyHKIUA

1) pubocoma

A) nepeBaprBaHUE OTMEPIIUX KIETOK

2) XJIOpOILIACThI

b) ¢porocunTe3

3) TU30COMBI

B) cunte3 6enka

4) EeHTPUONH

I') oOpazoBaHue BepeTeHa JICTICHUS

Oranon: 1-B; 2-b; 3-A; 4-T

15. BoiGepute XUMHUUECKHE DJIEMEHTHI KIIETKH, KOTOPHIE BXOJST B COCTAB OPTaHMUYECKHUX

BEIIECTB:
1) xanbuuii;
2) yraepon;
3) UMHK;

4) Boxopon;
5) Kuca0pos;
6) MeJib;

7) a30T.

16. YcTtaHoBUTE COOTBETCTBUE

prnnbl AMHUHOKHUCIIOT HpeI[CTaBI/ITCJII/I

1. HelitpanbsHble

A) rimyraMuHOBas KUCJIOTa

2. Kucinwie

b) nu3un

3. OcHOBHEBIE

B) ananun

OrtanoH: 1-B; 2-A; 3-b

17. B monexkyne JJHK nykimeotuasl, comepxamue ajaeHuH, coctaBiaioT 10%. Ckoabko

MIPOLICHTOB B JAHHOM MOJIEKYJIE HYKJIEOTUIOB, COAEPKAIIUX [IUTO3HH?
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1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK nykiieotuasl, coaepxamnye ypamui, coctaBisitioT — 30% u afeHuH —
40%. CKOJBKO TPOIEHTOB aJCHUJIOBBIX HYKIECOTUIOB conaepxkutrca B nenu JIHK,
KOMILIEMEHTapHOU TOM, Ha KOTOPOi cuHTe3upoBasiack 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Yuacrok monekynsl JIHK coctout u3 60 map Hykineoruaos. Onpenenure JiuHy 3TOro
yudactka (paccrosinue mexay Hykineorunamu B JIHK cocrasnsier 0,34 M)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK copepxutr 1230 HykneoTHAHBIX OCTAaTKOB. CKOJNBKO
aMUHOKHUCIIOT Oy/IeT BXOAUTH B cOCcTaB Oeika?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJIEHNE Pe3yJbTATOB PellieHUsl KeiicoB.

3amura Kekca gBisieTcsl pyOeKHBIM KOHTPOJIEM M0 maToMy pazaeny “‘buonorus B
KU3HKA, B PE3yJbTaTe H3yUYCHUSI KOTOPOTO O0YUYaOIIHUECs CMOTYT:

— aHAM3UPOBATH ATHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIIEIOBAHUN B OO0JACTH
OMOTEXHOJIOTHH W TEHETUIECKUX TEXHOJIOTHH.

s 3ammThl KeWcoB oOydaromumcs HeoOxoauMmo B pamkax BCP moaroroButs
YCTHOE COOOIIEHUE 10 pe3yIbTaTaM PeIlIeHUs Keica ¢ MOJArOTOBKOW Mpe3eHTaIUM.

Kpurepuu onieHMBaHUsl yCTHOTO COOOIIEHUS:

Basbl
Kpurepun
OLlCHUBAHUSA

1 0aaa 2 daJL1a 3 0asi1a

44



1. CooTBercTBHE
COJICp)KaHMS JOKJIaaa
3a9BJIEHHON TEME

cojiepaHue JoKIaaa
JIAIIL YaCTHYHO
COOTBETCTBYET
3asBIICHHOI TeMe

cojiepKaHue
JOKIaja, 3a
UCKIIIOUCHHEM
OTJICbHBIX
MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TEME U
B IOJIHOW Mepe €€
pacKpbIBaeT

coJiepyKaHue
JoKJIaaa
COOTBETCTBYET
3asIBJICHHOMN Teme U
B IIOJIHOW Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa Majasi 4acThb
TEMBI; TTIOMCK
uH(popMalu NpoBeAEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYIHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
IMOJIHOM 00BEME;
uH(popManuu
MIPEACTABICHO
HEJI0CTaTOYHO; B
OTJIEbHBIX CITyYasix
HapYyIICHA JIOTHKA B
W3JI0)KCHHHU
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
ITOJIHOCTBIO;
IpeICTaBJICH
00O0CHOBAHHBII
00BEM
UHpOpMaLNH;
U3JI0)KEHHE
MaTepuana
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTynHo
1 IIOHATHO MNEPCAATh
coJiepKaHue JToKIaaa
B BUJC MMPE3CHTAlIUU

U3 MIPENCTABIECHHON
IIPE3EHTAlM HE COBCEM
MOHATHA TeMaTHKa
UCCIIEI0BaHMs, AETaIN
HE PacKpHITHI

Ha OCHOBE
MPECTaBICHHOMN
MPe3CHTAIH
dbopmupyercs
oO11ee MOHUMaHKE
TEMaTHKH
UCCIICIOBaHHMSI, HO
HE SICHBI JICTAJIH

Ha OCHOBE
MPEJCTABICHHOMN
Mpe3eHTalNN
dopmupyercs
MOJIHOE TOHUMaHHUeE
TEMaTHUKH
HCCJIeIOBaHU,
PACKPBITHI J€Taln

OneHuTe Npe3eHTalHIO 10 CIeIYIOIUM KPUTEPHUSIM:

ee CofIepIKaHue

Kpurepun Baubl
OLICHUBAHMS
0 1 2
MIOJIHOTA uHpopmanus, uH(popManus, MIPE3CHTALMS
MCIIOJIb30BaHUs HCIIOJIb3yeMas B IIPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro MaTepuana | Mpe3eHTaluu, He IIPE3CHTALNH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHTCS K TeMe, | uHpopMarluio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIS
IIOJIHO PAacKpBIBAIOT | popMupoBaHUs
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MNpCaACTaBJICHUSA O
TEMEC

JIOTHKa W3JI0KEHHUS
Marepuania B
COOTBETCTBHUH C
IUIAHOM U TEMOM
3aJlaHus

Marepuan
MIPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHA HET

marepuan
MPE3CHTAIH
HJaCTU4YHO

COOTBETCTBYET TEME

3aJaHus, TJIaH
MMOCTPOEH HE TOYHO

Marepua,
MPUBEJACHHBIN B
MPE3eHTAlUN
MOJIHOCTBIO
COOTBETCTBYIOT
TeEME 3aJaHusg U
COCTABJIICHHOMY
JIaHy

TEPMHHOJIOTHYCCKAS U
opdorpaduyeckas
rPaMOTHOCTh

B IIPE3CHTAINH
MPHUCYTCTBYIOT
opdorpapudeckue
OIIIMOKH, HE BCE
TEPMHUHBI IPUMCHEHBI
0 CYIIECTBY

B IpC3CHTAllUN
HPUCYTCTBYIOT
opdorpapuyeckue
OIITMOKHU, TSPMHHBI
IMPUMCHCHBI BEPHO

B IIPpC3CHTAllUN
OTCYTCTBYIOT
opdorpadudeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

AKKYpPAaTHOCTb U
OpPUTrMHAaJIbHOCTDH
IMOCTPOCHUA

MIPE3CHTAIHSI
MOCTpoeHa 0e3 yuera
KOMIIO3UIIUU
cllaizioB, 0e3
COOIIOIEHUS
TpeOOBaHMIT K
mpudram u
IBETOBOMY
oopmienuro

MMpE3CHTAlUsA
IMOCTpPOCHA C

y4eToM TpeOOBaHUI

K 0()OpMJIEHHIO, HO
HET €IMHOTO
odopmIIeHUS
CJIaiIoB

Mpe3eHTaIUs
[IOCTPOEHA B
MIOJIHOM
COOTBETCTBHUU C
TpeOOBaHUSIMHU
odopmiieHus,
MCIOJIb30BaH
OpUTHHAIbHBIN
MOAXO0M K
0(pOpMIIEHHUIO
ClIalizIoB

IIxaja nepeBoaa 0a/1J10B B OTMETKY

17-15 6aioB - «5»
14 - 9 Gayu1oB - «4»
8-6 0aoB -«3»

Menee 6 6aUI0B T OTCYTCTBHE PAOOTHI - «2»

3. 3ammura mnpoekTa: NpeacTaBJeHHe Pe3yJbTATOB BbINOJIHEHUS
HCCJIe0BATEIBCKOI0 POEKTA.

yueOHo-

3amura TPOEKTa SIBISIETCS PYOSKHBIM KOHTPOJEM IO IIEeCTOMY pasleny
“BHOPKOJIOTHYECKHE HUCCIECAOBAHMS, B PE3ylbTaTe M3yUYEHUS KOTOPOTO OOydaromuecs

CMOTYT:

— OIMUCBIBATb MCTObI OMOPKOIOTHUECKUX I/ICCJ'IGI[OBaHI/If/'I;

— TUTAHUPOBATH OMOIKOJIOTUUECKHI SKCTIEPUMEHT;
— IIPOBOJUTH OMOIKOIOTUYECKUN IKCTIEPUMEHT;
— UHTEPIPETUPOBATH PE3YJIbTaThl IPOBEACHHOTO OMOAKOIOTMYECKOTO

OKCIICPUMCEHTA C UCIIOJIb30BAHUEM KOJIUYCCTBCHHLIX MECTOAOB.
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JIist 3aImuTHl MPOEKTOB O0ydJarommmMcs: Heooxoaumo B pamkax BCP moaroroButh
YCTHOE COOOIIICHHE 10 Pe3ysIbTaTaM BBITIOJHEHHS YIeOHO-HCCIIEI0BATEIHCKOTO TIPOCKTA €

MIPE3CHTALU .

TpC6OBaHHH K IIPC3CHTAIIUN H COO6H1€HI/II'O OIIKMCaHbl B IIPHUMCPC BBIIIOJIHCHUA
y‘l@6HO-I/ICCJIC,Z[OB8,TCJIBCKOI‘O IIPOCKTa.

KpI/ITepI/II/I OLOCHHMBAHUA YCTHOI'O COO6HI€HI/I$II

3asBJICHHOI TeMe B
B IIOJIHOU Mepe €€
pacKkpbIBaeT

Banabl
Kpurepun
OLICHMBAHUSA
1 6an 2 0aj1a 3 0a1a
1. CooTBercTBHE coj/iepXKaHue JoKIaaa coJiep)KaHue CoJIepKaHue
coJiepKaHus JOKJIaIa | JIMIIb YaCTUIHO OK7Ia7a, 3a IoKJaaa
3asiBJICHHOI TeEMeE COOTBETCTBYET HUCKIIIOYECHUEM COOTBETCTBYET
3asiBJICHHOI TeMe OTHEJIbHBIX 3as1BJIEHHON TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT

2. CreneHb
PaCKpPBITHS TEMBI

packpeITa Majas 4yacTb
TEMBI; TIOUCK
UHpOpMaLIUU POBEAEH
MIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuania
OTCYTCTBYET JIOTHKa,
JIOCTYITHOCTb

TeMa pacKphITa
XOpOIIIo, HO HE B
MTOJIHOM 00BEME;
uH(popManuu
MIPEJICTaBICHO
HEJ0OCTaTOYHO; B
OTJIETBHBIX CITyYasix
HapyIICHA JIOTHKA B
U3JI0KCHUT
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MTOJTHOCTHIO;
peICTaBJIeH
000CHOBaHHBIN
00BEM
uH(pOopMaIuy;
M3JI0)KEHHE
MaTtepuaa
JIOTUYHO, IOCTYITHO

3.YMeHue 10CTynHo
" IIOHATHO MEPCAATH
coJiepKaHue JToKIajga
B BUJIE€ IPE3EHTALIUU

U3 MIPEICTABICHHON
IIPE3EHTAI HE COBCEM
MOHATHA TeMaTHKa
UCCIIEI0BaHMs, AETaIN
HE PacKpbIThI

Ha OCHOBE
MPECTAaBICHHOMN
MPe3CHTAIH
bopmupyercs
00111e€ TOHUMAHUE
TEMaTUKH
HCCJIEIOBAHMS, HO
HE SICHBI JIETAIIHA

Ha OCHOBE
MPEJICTaBICHHON
Mpe3eHTalNN
dbopmupyercs
MOJIHO€ IOHUMAaHHeE
TEMAaTHUKH
HCCJIeIOBaHU,
PACKpBITHI JE€Taln
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OHCHI/ITC IMPC3CHTANUIO 110 CIICAYIOIIMUM KPUTCPHUAM:

€C COACPIKAHUC

Kpurepun bajbl
OLICHUBAHHSA
0 1 2
IIOJIHOTA uHpopmanus, uHpopManus, IIPE3EHTALNS
MCIIOJIb30BaHUs HCI0JIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT ITOJIHYIO
y4eOHOro MaTepuana | Mpe3eHTaluu, He IIPE3CHTALNH, U 4ETKYIO
OTHOCHUTBCSI K TEME OTHOCHTCS K TeMe, | nHpopMarmio,
HO HEJJOCTaTOYHO JNOCTAaTOYHYIO JUIs
MIOJTHO PACKPBIBAIOT | popMupoBaHuUs

npeacTaBJICHUA O
TEMC

Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

JIOIT'MKa HU3JI0KCHHUA

Marepual
MpE3EHTaLNU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MPE3CeHTALUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IJ1aH
IIOCTPOEH HE TOYHO

Marepuall,
MIPUBEJCHHBIN B
Mpe3eHTALUN
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus |
COCTABJIICHHOMY
JIaHy

opdorpapuyeckas
TPaMOTHOCTH

TEPMHUHOJIOrHYCCKas 1

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpaduueckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMEHECHBI
IO CYIIECTBY

B IPC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMUHBI
MMPUMCEHCHBI BEPHO

B IIPC3CHTAllUA
OTCYTCTBYIOT
opdorpaduueckue
OLTMOKHU, TEPMUHBI
MMPUMCEHCHBI BEPHO

aKKypaTHOCTb U
OPUTMHAJIBHOCTD
MTOCTPOEHUS

TIpe3eHTAIHS
MoCcTpoeHa 0e3 yueta
KOMITO3UITUH
cIapumoB, 0e3
coOIroIeHU
TpeOoBaHMIT K
mpudram u
[[BETOBOMY
0(OpMIICHUIO

Mpe3CHTAIHS
MOCTPOEHA C
y4eToM TpeOOoBaHM
K 0(pOpMIICHHIO, HO
HET €MHOTO
odopmIIeHUS
CclIaiI0B

MIPE3CHTAIHS
IIOCTPOCHA B
TIOJTHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmienus,
UCTIOTb30BaH
OpUTMHAJIbHBII
MOJIXOJT K
oopmieHuto
CIIaliIoB

Kpurepuu olieHrBaHusl 3allldThl MpOEKTa: Oajuibl 3a YCTHOE COOOIEHHE U

MMPE3CHTAINIO CYMMHUPYIOTCA. OLICHKA BBICTABJIACTCA B COOTBETCTBUH CO HIKaJIOM:

17-15 Gaymios - «5»
14 - 9 Gayu1oB - «4»
8-6 0aoB -«3»

Menee 6 6a/UIOB MITH OTCYTCTBHE PAOOTHI - «2»
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2.3. OueHouyHbIe CPEACTBA MPOMEKYTOYHOM aTTecTAllUM N0 aucHuilinae «buosorus)

[IpomexxyTOouHass KOHTPOJb MO AUCIHUIUIMHE «bBHOJNOTHsS» TPOBOJUTCS B BUJEC
MUCbMEHHON UTOTOBOM KOHTPOJIbHOM paboThl. KoHTposnbHas paboTa BKIIIOYAET B ceOs ABa
THUIIA 33J]aHUI: TECTOBBIE BOMPOCHI, HAIIPABJICHHE HA MTPOBEPKY YCBOCHUS TEOPETUUECKOTO
MaTepuaia, W 3aJadyd M 3aJaHus, HalpaBJeHHbIE Ha MPOBEPKY CHOPMUPOBAHHOCTU
MPAKTUYECKUX YMEHHM.

Yacte 1 cogepxut 15 3amanuii ¢ BBIOOPOM OAHOTO BEPHOTO OTBETA U3 yeThipex U 10
3aJlaHuil C BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, HAa COOTBETCTBUS OMOJOTHYECKHX
00BEKTOB, MTPOILIECCOB U SIBJICHUI.

Yacte 2 comepxuT 4 3agaud W3 pPa3HBIX TEM JAUCUUIUIMHBI M | IIpaKkTHKO-
OpUEHTHUPOBAaHHOE 3aJaHue, (POPMHUPYEMOM B COOTBETCTBHM C METOJUYECKUMU
PEKOMEHJALUSIMU.

B 3aganusx 1-15 BeiOepute 01MH MPAaBUIILHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKYIJIA
1) ne30kcupruOOHYKIEMHOBON KUCIOTHI

2) puOOHYKIIENHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE JJHK ITPOUCXOIUT B
I[MTPOLIECCE

1) TpancBepcuun

2) penapaiuu

3) perukauu

4) Tpanchopmanuu

3. 1711 OBPASOBAHNS JIUITMHOI'O BUCJIOSI BAXKHBI B3AMMOJIEMCTBUSA
MEXY MOJIEKYJIAMU JIMITNIOB:

1) BomopoiHBIC U HOHHBIC

2) UOHHBIE U KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) Tonbko TuapoOOHBIE

4. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JJHK [TPOUCXOIUT B
I[MTPOLIECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepCcUU

4) perMKauuu

5. IS KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJIEOTU0OB

3) rauKoreHa

4) hocdonunuaos

6. B [IPO®A3E MUTO3A AJIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CHET
1) Tpanckpunuuu
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2) penyniuKaiuu

3) neHatypauuu

4) cupanu3ainuu

7. BIATOJAPSA KOHBIOTAIUM 1 KPOCCHUHI'OBEPY I[TPOUCXOJUT
1) yBenu4eHue yrciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckor nHpopmaluen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMEHBIIIEHUE YHCIia XPOMOCOM BJIBOE

4) yBenTUUYEHHUE YNCIIA TAMET

8. ITIOJIMITEINITUAHBIE LHETI CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOAAIUNXCA:

1) B tuTO305€ ¥ MOAUPUIIMPYIOTCS TAKXKE B IUTO30JIE

2) B IMTO30J1€, 3aTeM MOAUPUIUPYyIOTCs B anmnapare ['onbku

3) Ha MeMOpaHe dHI0MIa3MaTUYECKOTO PETUKYIyMa, 3aTEM MOAUPUIUPYIOTCS B
anmapate ['onbxu

4) B uuTO30€, 3aTeM MOAUPUIUPYIOTCS B JIIOMEHE JTU30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) ToJIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT U dy0aKTepuii

3) sybOakTepuii u apxeOakTepuii

4) apxeOaKkTepuii U SyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKMX BEIIECTB B KJIETKE
I[MTPOUCXOJAT

1) o6pazoBanueM Mosekya ATD

2) ¢ OCBOOOXIECHUEM SHEPTUU

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM SHEPIUU

11. 3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KMCJIOTHI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpomMocoma

3) ren

4) xJmoporaact

12. JOYEPHUE XPOMATHUIbI CTAHOBATCSA CAMOCTOSATEJIBHBIMU
XPOMOCOMAMU ITOCJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMAaMU

3) pa3neneHus COeAMHSIONIEH UX IEHTPOMEPHI

4) BBICTpanBaHUsI XPOMOCOM B 9KBAaTOPHAIBLHOM MIIOCKOCTH KIETKU

13. TEHETUYECKUH KOJI — OTO:

1) Habop KIIETOYHBIX TEHOB

2) HyKJIEOTHIHAs TOCIEA0BATEIBHOCTh T€HA

3) reHeTuYecKas IKCIpeCccus

4) cuctema 3amucH reHeTHIeCKON HHPOpMAaIIH
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14. B KAKMX U3 ITEPEUNCJIEHHBIX OPT'AHEJIJI CAMA S BBICOKA S
KOHLIEHTPALIA Ca*t

1) sgpe

2) MUTOXOHIPUIX

3) HUTOIIa3ME

4) anmapare I'osib1xu

15. KAKME U3 ITEPEYNCJIEHHBIX HMOKE CTPYKTVYP KJIETKM HE UMEIOT
MEMBPAHBI

1) nm30coMBbl

2) XJIOPOILIACTHI

3) SIAPBILIKA

4) anmapart I onbxu

ITaJIOHBI OTBETOB

No 3ananus 1121314516789 (10]11 (12|13 |14 | 15

OTBET 1214113142314 |2 |3 |4]2]3

B 3aJaHHUAX 16-25 BBI6€pI/ITe HCCKOJIBKO IIPpAaBHJIBHBIX OTBCTOB HWJIHW YCTAHOBHUTC
COOTBCTCTBUC MJIM ITOCJICAOBATCIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE TTOCJIIEJOBATEJIbBHOCTb
STAIIOB BO3JIECTBY YEJIOBEKA HA BUOC®EPY:

1) ycuienre BIUSIHUS Ha PUPOTY C KOPEHHBIM MTPeoOpa30BaHUEM YACTH IKOCUCTEM;
2) U3MEHEHHE IKOCHCTEM Yepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TPaB MyTEM HX
BBEDKUTAHUS U T. 11.;

3) rmo0anbHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B II€JIOM B CBSI3H C
HEOTPaHWYEHHON MHTEHCU(PUKALIMEH X0341CTBA;

4) CBepXUHTECHCUBHAS 0X0Ta 0€3 PE3KOr0 M3MEHEHHUS YKOCUCTEM B IEPUO CTAHOBIICHUS
YeJI0BEUYECTBA;

5) BoznercTBHE Mojiel Ha Orocdepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE TTPOLIECCBHI, ITPOTEKAIOIIUE B ITPOD®AS3E ITEPBOI'O
JIEJIEHUSI MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) mabop xpomocom u uucio monekyn JIHK B knetke — 4ndc

3) neneHue eHTPOMEP XPOMOCOM

4) popmupoBaHHe BEpETCHA JICICHUS

5) BBICTpanBaHUE XPOMOCOM 10 3KBATOPY KJICTKU

18. KAKUE IMPOLECCHI ITPOUCXOIAT B KIIETKE B ITEPUO] UHTEP®A3BI?
1) ciupanuzanus XpoMocoM

2) penymnukarus moiekyn JJHK

3) pacTBOpeHHUE SAIepHON 000JIOUKHU

4) cuHTe3 OCJIKOB B IIUTOILIA3ME
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5) cunrte3 uPHK B sigpe

19. MAJIBIE KPYT'OBOPOTAI YTJIEPOIIA B BUOC®EPE MOI'YT
OCYUIECTBJIATHCA CIIEAYIOIUM ITYTEM:

1) yrnekuciblil a3 BelensieTcs B atMocepy B npoiecce GOTOCUHTE3a B JHEBHOE BpEMs,
a B HOUHOE BpEMSI €ro 4acTh MOTJIOUIAETCS PACTCHUSIMU U3 CPEJIbI;

2) yrieKucIbli ra3 morjiomaercs u3 arMocepsl B nporecce GOTOCUHTE3a B JHEBHOE
BpEMsI, @ B HOUHOE BPEMSI €r0 YacTh BBIJICTSICTCS PACTCHUSIMU B CPEY;

3) yraekuciblil ra3 arMocdephl moriomnaeTcs B mporecce (poTocuHTe3a ¢ 00pa3oBaHUEM
OpPraHMYECKUX BEIIECTB, a C THOEbIO PACTEHUH U JKUBOTHBIX IPOUCXOTUT OKUCIICHHE
OpPraHUYECKUX BEILECTB C BHIJCICHUEM YTIIEKUCIIOTO Ta3a;

4) yrieKucibpii ra3 aTMocQephl TOTJIOMASTCS B Mporiecce POTOCHHTE3a, a TIPH IBIXaHUH
BBIJIEIISIETCS B aTMOC(epy;

5) yraekucielil ra3 arMoc(epsl NOrIOUIaeTes B mpolecce (POTOCUHTE3A, a IPH CKUTAHUU
OpPraHMYECKUX BEILECTB BbIAEIAETCS B aTMOC(Epy.

20. YKAXKUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIVIOJOTBOPEHM .

1) cnmusiHue rameT, UM CUHTaMUui

2) TUCTAaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE raMeT

3) KOHTaKTHOE B3aUMOJICCTBUE TAMET U aKTUBAIUS SULIEKICTKH

21. YCTAHOBUTE ITOCJIEJOBATEJIBLHOCTbH CTAJINN NHJNUBUY AJTLHOT'O
PA3BUTHA YEJIOBEKA, HAUMHAS OT 3UT'OTHI.

1) popmupoBaHue YEeTHIPEXKAMEPHOTO CEPILIA

2) oOpa3zoBaHue 0J1aCTOMEPOB

3) popMupoBaHrie HEPBHON CUCTEMBI

4) popmupoBaHre ME301€pPMbI

5) oOpa3oBaHUE ABYXCIOWHOTO 3apO/IbIiia

22. BRIBEPUTE TPU ®YHKIINH INIASMATHYECKON MEMBPAHBI

1) oOecneunBaeT MOCTYIUIEHUE B KJIETKY HOHOB U MEJIKUX MOJIEKY

2) obecrieunBaeT NepeABMIKCHHIE BEIISCTB B KIIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKpYXKaroUlei cpeabl

4) yyacTBYyeT B MOTJIOLIEHUH BEIIECTB KIETKOM

5) npuaaeT KJIeTKe KECTKYI0 popMy

6) coyxuT matpuuei s cuaresa uPHK

23. BBIBEPUTE JIBA TTPU3HAKA HE INOAXOAAIIWE J1A OITMCAHU A
TPAHCKPUIILINU YV DYKAPUOT

1) o6pa3zoBaHue MOJUHYKICOTHIHON LIETTH

2) COeMHSAIOTCS HYKJICOTH/IBI, COACpKAIINE AE30KCUPUO03y

3) marpuiieit ciyxut mojekyiaa JJIHK

4) IpouCXOUT B SApE

5) yasoenue monekyisl JTHK

24. YCTAHOBUTE ITOCJIIEAOBATEJIBHOCTbB ITPOLHECCOB
OSMBPUOHAJIBHOI'O PA3BUTH A [IO3BOHOYHbBIX )KUBOTHBIX:

1) 3aknaaka 3a4aTOYHBIX OPTaHOB 3apOAbIIIA

2) HampaBJICHHBIE MTEPEMEILIEHUs KIETOK U uX nuddepeHpoBka

3) pa3BuTHE HEPBHOM IUIACTHHKHU
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4) cnusiHMe AWLEKIIETKY U CIIepMaTo301a 1 00pa30BaHUE 3UTOTHI

5) dbopMupoBaHE MHOTOKJIETOYHOTO OJJTHOCIIONHOTO 3apOIbIIia

25. YIIOPANOYUNTE NCKOITAEMBIE ®OPMbI YHEJIOBEKA 110 BPEMEHU
CVYIIECTBOBAHNA, HAUMHASI C CAMOI IPEBHEU ®OPMBI:

1) YUenoBek ymenbIit

2) KpomaHBbOHIIBI

3) HeanaepTanbIisl

4) YenoBek nNpsiMOXOSAIUN

5) ABcTpanonurek

ITajl0HbI OTBETOB

No
3aIaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |54,2,1,3| 141|245 (345 23,1 |2543,1] 13425 (45,2,3,1(5,1,4,3,2

B 3amanusx 26-30 pemure 3a1a4u:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka I[BETKOB OYJIET Y pacTeHUN ropoxa, MOITyYeHHbBIX
OT CaMOOTIBIJICHUSI TOMO3UTOTHBIX POJAUTEIBCKUX (DOPM C KPACHBIMH U C OETTBIMH LIBETKAMHU, a TAKXKE OT UX
CKpeIIMBaHUs MeX 1y co00ii.0

Pemenue. OGe poauTeabckue GOpMbI TOMO3UTOTHBI, TOATOMY 3aIMUCh CKPEIIUBAHUHN OYIET CIETYIOMIEeH:

— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT epeKpecTHOro onplieHUs: P: AA x aa.

['omo3uroTHbie HOPMBI JAIOT €IWHCTBEHHBIM THI TaMeT, M MO3TOMY IpPH WX CIHSHHH OYyIeT MOJIy4eH
eauHCcTBeHHBIN T TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBet. 1. KpacHo1BeTKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (OPMBI C KPACHBIMU I[BETKAMH. 2.
Bce nmotoMku pacTeHuii ¢ 6esbIMH LIBETKaMU OyAyT O€01BETKOBBIMU (OHHU BCer/ia roMO3UroTHEI). 3. Bee
pacTeHHusT OT CKpEUIMBAaHUS  KPACHOIIBETKOBBIX TOMO3UTOTHBIX C  OEJIOIBETKOBBIMH  OyayT
KPaCHOIIBETKOBBIMH (JIOMUHAHTHBIN ()EHOTHIT), HO T€TEPO3UTOTHBIMU 10 TEHOTHITY.

3aganue 27. 3agaua Ne 2. Ha peGenka c | rpynmnoii kpoBu B poaoMe MPETEHAYIOT IBE POAUTEIbCKHE
Hapsl:

— 1 mapa: marts ¢ I, orent ¢ IV rpynmnoii kpoBuy;

— 2 nmapa: Marts co II, oren ¢ III rpynmoii kposu.

Kakoii mape npuHaiexuT pe6eHoK?

Pemenne. Pebenok ¢ I rp. kpoBu mo renotumy — [°I°. Takoe coueranue amieneil BO3MOXKHO TOJIBKO B
cllydae, eclid TaMeThl U OTLa, U MaTepu OyayT coxaepxkath amnenu [°. CrenoBaTenbHO, 3Ta KOMOWHALUS
T€HOB MOTJIa OCYIIECTBUTHCS TOJBKO MPH 3a4yaTUM peOeHKa B CiIydae BTOPOW Maphl, KOTAAa MaTh U OTEI]
TeTEPO3UTOTHI. 3alIUIIEM CXEMY CKPEIIUBAHMS:

P:TATIP @xIBI°J3; GR: 0,51 A +0,5I° GJ: 0,51 B + 0,51°, => F1: 0,25 I°I°.

OueBHIHO, UTO NEpBasi CyMpyKeckas rmapa MpeTeH10BaTh Ha ATOro pedeHKa HE MOXKET, T. K. Yy Hee MOTyT
Ob1Th netu TosbKo co II u Il rpynnamu kpoBu:

P: I°1° @ x TA I BJ; F1: 50% IA 1° u 50%IB I° (y mereii I u I11 rp. KpoBH COOTB.).

OTtBer. PeOeHOK MpUHAIEKUT BTOPOI MTape CYIpPYyTroB.

3ananme 28. 3agaya Ne 3. Onpenenure cpeAHUN pa3Mep JIMCTOYKOB Y OEJI0ro KiieBepa, HOIYYEHHOTO OT
CKpEIIMBAHUS T€TOPO3UTOTHBIX PACTEHUM € IucTOuKamMu 10 1 7 MM COOTBETCTBEHHO.
Pemenne. OnpenensieM T€HOTUIIBI M 3aIIMCBIBAEM CKPEIUBAHUE:
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P: V bav x V by v; onpeznensiem ramerst: GP: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; moay4aeM HOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [TonyueHo 4 Tuna (eHOTUIIOB U TEHOTHIIOB B PaBHBIX COOTHOIICHUAX. VI3 HUX /17151 TepBoOro OymeT
XapaKTepHa CBEPXJIOMUHAHTHOCTD (CPEIHHN pa3Mep JTUCTOYKOB 18 MM).

3ananue 29. 3anaua Ne 4. [Tpoananusupyite xapakTep nepeaayu perecCUBHOTO, YaCTUYHO CIEIIICHHOTO
C TOJIOM, HACIIEZICTBEHHOTO 3a00JIEBaHMUsI OT MAaTEPH K MOTOMKAM.

Pemenne. P:9X aX a IX AY A 6ompna F1: QX AX a3 XaY AF2:9X AXa; 9XaXa;d XAY A
34X aY A 6onbHa

OrtBet. bose3ns nepenaercs oT MaTepu Yepes JeTeil U MPOSBIIAETCS TOJIbKO Y BHYYEK.

3aganue 30. 13 snemeHTOB cooOluiecTBa (M0JIEBKA, 3€PHO 371aKOB, (MIIMH, XOPEK) COCTABbTE MUIIEBYIO
LIETIb ¥ Ha OCHOBAHHH TpaBUjIa SKOJOTUYECKON MUPAMUJIBI OIIPENEITUTE, CKOJIBKO HYXKHO 3€pHA, YTOOBI B
JieCy BBIPOC OJMH (PMIIMH Maccou 2,5 K.

Otser:
3epHO 371aKOB MEInib-moneBka Xopek OunuH
2500 kr 250 kr 25 kr 2,5 kr

B wutoroBoii pabore mnpejcTaBiICHBI 3aJaHUs, OTHOCSIIMECS K TPEM YpPOBHIM
CJIO0KHOCTHU: “HMU3KUK’, “CpeaHuil”, “BBICOKMI’. B 3aBUCHUMOCTH OT THIIA U TPYIHOCTH
3aJlaHUsl €r0 BBIIIOJIHEHUE OIICHUBAETCS Pa3HBIM YMCIIOM OayljIoB. BEHIMOIIHEHHE KaXa0Tro
3a1aHUs ““HU3KOTO” YPOBHS CIIOKHOCTH OllcHMBaeTcs 1 0aniom. 3a BBIMOJHECHHE 3adaHUMN
“cpelHeT0” YpPOBHSI CJIOXKHOCTH B 3aBUCUMOCTH OT MOJIHOTHI U MPABWIBHOCTH OTBETA
MpUCBaMBaeTCs 10 2 OaioB.

K 3agmaHnro “BBICOKOr0” YpPOBHSI CIIOKHOCTM OTHOCHUTCS PELIEHWE CHUTYAalMOHHBIX
3a1a4. 3a BBIIIOJHEHUE 3aJaHUN “BBICOKOTO” YPOBHS B 3aBHCUMOCTH OT MOJIHOTHI U
MPaBWJIBHOCTH OTBETAa MPUCBAUBAETCS J10 3-X OaJIOB.

3agaHus “HU3KOTr0” U “CPeIHETO” YPOBHEU CI0KHOCTH TPOBEPAIOTCS ABTOMATUYECKH.
OTBeTHI HA 33J]aHUS “BBICOKOTO’’ YPOBHS IMPOBEPSIOTCSA B PYYHOM PEXKUME.

Pacnipenenenne 3agaHuii 10 YPOBHSIM CIIOKHOCTH IIPEJACTABICHO B CIEAYIOLIEH
Tabauue:

Yposennb bana IIpouenTHoOe Tun Bonpocos
CJ0KHOCTH coJiep:KaHue
3aJaHusA 3aJaHui
Huzknit 1 50% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABMIIHHOTO
OTBeETa
Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;

- BOIMIPOCHI HA YIIOPAJOYHNBAHUC NI
YCTAHOBJICHUC HpaBHHBHOﬁ
IOCIC10BAaTCIIbHOCTH

Bricoknii 3 17 % - 3a7]a4, [IPeAyCMATPUBAIOIIUE PA3BEPHYTHIN
OTBET
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Kpurepuu onieHUBaHMs HTOTOBOM MUChMEHHOM pabOTHI:

Ouenka IIpoueHT BbINOJTHEHUSA
“OTIIMYHO” 85-100%
“xoporo” 70-84%

“yIIOBJIETBOPUTEIILHO™ 50-69%
“HEeYyJOBJIECTBOPUTEIIBHO™ MmeHee 49%
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