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1. IEJH, 3AJAYM U MECTO JUCIIATITAHBI
B CTPYKTYPE ONOI CIIO

O6meoOpa3oBaTenbHas JAUCHUIUIMHA OWOJIOTHS HW3y4daeTcss Ha 0a30BOM, NpOGUILHOM
ypoBHE B 00IIE00pa30oBaTeILHOM IHMKJIE Y4YeOHOTO TIUIaHA OCHOBHOW MpOo(decCHOHATBHOM
00pa3zoBaTeNbHON MPOrpaMMbl MOATOTOBKH KBaTU(UIIMPOBAHHBIX padouunx, ciayxkanmx — 23.01.17
- Macrep 1o peMOHTY ¥ 00CTY)KMBaHUIO aBTOMOOWIIE.

Heap aucuumianHel - GOpMHUPOBaHHE y OOYYAIOIIMXCS CUCTEMbl 3HAHUN O Pa3IUYHBIX
YPOBHSIX >KM3HU CO 3HAHHEM COBPEMEHHBIX MPEJCTABICHUN O >KMBOW NPUPOJAE, HABBIKOB IIO
IPOBEJICHUIO  OHOJOTMYECKHX  HUCCIENOBaHMM ¢ COOMIOJEHHMEM  OTUYECKUX  HOPM,
apryMEHTUPOBAHHOMN JIMYHOCTHOW MO3UIIMHU TI0 OEPEKHOMY OTHOIIEHUIO K OKPYKAIOIICH cpelie.

3agauu AUCHMILINHBI:

1. [Tomyuenue GpyHIAMEHTAIBHBIX 3HAHUN O OMOJIOTHUECKUX cHCTeMaX (KJIETKa, OPraHu3M,
MOMYJSIIMSL, BHJ, IKOCHCTEMA); HMCTOPUM Pa3BUTHS COBPEMEHHBIX NPEJCTABICHUNH O >KUBOM
NpUPOJIE, BBIAAIOIIUXCA OTKPBITHSAX B OHOJOTMYECKOM HayKe; POl OHWOJIOTMYECKON HayKd B
bOopMUPOBAaHUM COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa; METOJaX Hay4dHOTO
MIO3HAHMS;

2. OpnajeHue yMEHUSMU JIOTHUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  pOIlb
OMOJIOTUYECKUX 3HAHUH B TPAKTHYECKOW JESTEIBHOCTH JIIOJCH, pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHil; ONpeIesTh )KUBbIE OOBEKTHI B MPUPOJIE; MPOBOIUTH HAOIIOICHUS 32 YKOCUCTEMaMU C
[EbI0 WX OIMCAaHUS M BBISABICHUS C€CTECTBEHHBIX W AHTPOIIOTCHHBIX W3MEHEHWH; HAXOIWUTh U
aHAIM3UPOBATH HH(POPMAITUIO O KUBBIX O0BEKTAX;

3. Pa3BuTHe mo3HaBaTeIbHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi B MpOLECCe H3YYCHHUS OUONOTMYECKUX SIBICHHM;, BBIIAIOLUIUXCS JIOCTHKEHUN
OuoyoTHHM, BOWIEAIINX B OOIIEYETIOBEYECKYIO KYJIbTYPY; CIOXKHBIX M TNPOTUBOPEYMBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HAyUYHBIX B3TJISIOB, MJAEH, TEOpU, KOHIENIUI, TUIIOTe3 (O CYIIHOCTH U
MIPOMCXOXICHUH KU3HU, YSJIIOBEKA) B X0JI¢ paOOTHI C PA3IMYHBIMUA UCTOYHUKAMHU WH(HOPMAITUH;

4. Bocnuranue yOeXIEHHOCTM B HEOOXOAMMOCTH TIO3HAHMS JKUBOH TPHUPOJIBI,
HEOOXOIMMOCTH PALMOHAIBHOTO TPUPOAONOIB30BAHUS, OEPEKHOTO OTHOIICHUS K TPHPOIHBIM
pecypcam U OKpyXarollel cpesie, COOCTBEHHOMY 3/10pPOBbIO; YBaKEHUSI K MHEHMIO OINIOHEHTa MpU
o0cyx1eHNN OMOJIOTHYECKUX MPOoOIeM;

5. HUcnonp3oBaHue MpHOOPETEHHBIX OMOJIOTMYECKUX 3HAHMA M YMEHMH B TOBCEIHEBHOM
KU3HU I OICHKH TOCIEICTBHIA CBOEH NEeATENBbHOCTH (M AEATENBHOCTH NPYTUX JIOACH) MO
OTHOILEHHIO K OKpYKaloLleW cpele, 3A0pPOBBIO JPYruX JOJeH M COOCTBEHHOMY 3/10pOBBIO;
000CHOBaHUE U COONIOZICHUE Mep MPOMUIAKTHKK 3a00J€BaHUN, OKa3aHHE TMEPBOM MOMOIIU TPH
TpaBMax, COOIOICHHUE MTPABHII TOBEICHHUS B IPUPOJIE.

PaGouass mnporpamma ydeOHOW AUCHUIUIHMHBI «bBHOJIOTHS» ABISIETCS YacTbIO
OporpaMMbl  TOATOTOBKM CIIELMAINUCTOB cpeaHero 3BeHa B cooTBeTctBUM ¢ PI'OC  mo
cnermaibHOoCcTH CIT1O — 23.01.17 - Macrtep 1o peMOHTY U 0OCTY)KHBaHHIO aBTOMOOHIIE.



2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS OBIIIEOBPA3OBATEJILHOM JACIHILJIMHBI

Kox u HaumeHoBaHue
hopMHUpyeMBIX
KOMIIETEHIINH

[limanupyembie pe3ysbTaThl OCBOCHUS JUCLIUIUIMHBI

O6imue!

I[I/ICI_II/IHJ'II/IHapHI)Iez

OK 01. Beibupats
CIIOCOOBI perIeHHs 3a/1a4
npoheCCUOHATBLHON
JeSATEIIBHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM KOHTCKCTaM

['0OTOBHOCTH K TPYMy, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpyzaoooue;

CamocTosTenbHO (QOPMYJIMPOBaTh M  aKTyaJHU3UPOBAThH
npoOJieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Bramerp  HaBblkaMuM  y4eOHO-HCCIIEIOBATEIBCKOW U
MPOSKTHON  JIEATEIBHOCTH, HABBIKAMH  pa3peIICHUS
po0JeM.

VYMeTh BIaIETh CUCTEMON OMOJIOTMYECKUX 3HAHUI
[IpuoOpect OMBIT TPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUU;.

:OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[IOVCKa, aHaJIN3a U

B o0nactu ieHHOT0 HayYHOTO TIO3HAHUS:
- (hopcUpOBaHHOCTH MHPOBO33PEHUE, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM

CdopmupoBath YMEHHUS KPUTHYECKH OLICHUBATh
nH(pOpPMALIHIO OMOJIOrMYECKOTO COZEpIKAHUS,
BKJIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHUS W3 Pa3JIMYHbIX

WHTEpIpETAIMN U NPakTUKA, OCHOBAaHHOTO  HA  JHAJOTe  KYJBTYp, | HCTOUHHUKOB (CpEICTBAa MAaccOBOW HH(OPMAIIUHU, HAYYHO-
UH(POPMAIIMOHHBIC CIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOEr0O  MeCTa B | MOMYJISIPHBIE MaTepUatbl); HHTEPIPETHPOBATH ITUYECCKHE
TEXHOJIOTUH TSI MOJIMKYJIbTYPHOM MHDE. acTeKThl COBPEMEHHBIX WCCICIOBaHMA B OWOJIOTHH,
BBITIOJIHCHUA 3a1a4 MEOUIINHE, OMOTEXHOJIOTUH.

npodeccnoHanbHOM

JeSITEIIbHOCTH

OK 04. DddexTnuBHO - TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH W | - C(HOPMHUpOBaTh yYMEHHS  CO3JlaBaTh COOCTBEHHBIC

B3aWMOJIENCTBOBATH U
paboTaTh B KOJJIEKTHBE
1 KOMaHJE

CaMOOTIPEICIICHHIO;
- IOHUMATh ¥ HUCIIOJIb30BAaTh MPEUMYIIIECTBa KOMaHAHON U
WHIUBUTYAIbHON PabOTHI.

INUCBbMCHHBIC n YCTHBIC COO6HI€HI/I${ Ha OCHOBC
OMOJIOTUYECKOM HH(I)OpMElI.[PIPI N3 HCCKOJIbKHMX MCTOYHUKOB,
I'paMOTHO HCITI0JIb30BAaTh MMOHSATHHHEBIN arnmapar OHOJIOTHH.

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUSI 00

- (dbopcupoBaHHOCTH
IIOHUMAaHUE BIIMSTHU S
IpOIIECCOB  HA  COCTOSTHHE
rJ100aNbHOTO  XapakTepa
COLIMAJIBHOU CpeIbl

9KOJIOTHYECKOHN KYJIbTYpBI,
COIMAIbHO-3KOHOMUYECKHUX

MPUPOJHON;  OCO3HAHUE
9KOJIOTHUECKUX  TpobdiieM

- BIAACTh CUCTEMOW 3HAHMKW 00 OCHOBHBIX METOAAX
HAay4YHOr'o I103HaHHus, HCIIOJIB3YCEMBIX B OMOJIOTMYECKUX
MCCJICTOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM (OIMUCAHUE,
W3MEPEHHE, TPOBEICHHE HAOMIOACHUI);  crocobaMu
BBISIBJICHMSI W OIICHKH AHTPOINOTEHHBIX HW3MEHEHUH B

! Vka3bIBaroTCs IMYHOCTHBIE U METANIPEMETHBIE PE3YNILTAaThl B cOOTBETCTBUM ¢ PTOC COO
2 YKa3bIBalOTCS TPEMETHBIE PE3YIILTATHI B cooTBeTCTBUM ¢ DI'OC COO




M3MEHEHUHU KJIMMaTa,
MPUHITUIIBI OEPEHKIINBOTO
IIPOU3BOJICTBA,

3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BBIYANHBIX
CUTYyalUsX

pupojie




B pe3ynbrare 0CBOCHUS AUCIUILTUHBI O0YYaIOLIUICS JOKEH:

YMmerh:

- OOBSCHATH pONIb OWONOTHH B (POPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS;, BKIIA]
OMOJIOTHYECKUX Teopuid B (OPMHPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA; EJAWHCTBO IKMUBOW W HEKUBOH NPHPOMBI, POJICTBO KHUBBIX
OPTraHW3MOB; OTPHUIIATEIBHOE BIIMSHUE QJIKOTOJIS, HHKOTHHA, HAPKOTHYECKUX
BEIICCTB HA SMOPHOHAIBHOE U TOCTIMOPHOHAILHOE Pa3BUTHE YEIIOBEKA; BIUSHUE
9KOJIOTUYECKHX (haKTOPOB HA JKHUBBIC OPraHU3MBI, BIMSHUE MyTareHOB Ha pacTEHUS,
JKUBOTHBIX W YEJOBEKAa; B3aWMOCBSI3M U  B3aWMOJICHCTBHE OPraHU3MOB U
OKPY’KaIOIIEeH Cpeapl; MPUYMHBI M (AKTOPBI DBOJIIOIUH, H3MEHSIEMOCTb BHJIOB;
HApYIICHUS B PAa3BUTHUU OPTaHW3MOB, MYTAllMM U WX 3HAYCHHE B BO3HUKHOBEHUU
HACJICJACTBEHHBIX 3a00J€BaHUN; YCTOWYHMBOCTh, PA3BUTHE U CMEHBI IKOCHUCTEM;
HEO0OXOIUMOCTh COXPaHEHHSI MHOT000pa3us BUIOB;

- pemath dJIEeMEHTapHbIC OMOJOTHYECKUE 3a7a4H; COCTABJIATh JIECMEHTAPHBIE CXEMBbI
CKpEIIMBAHUS W CXEMBI MEPEHOCa BEIISCTB W Tepefadyd dHEPTHH B DKOCHCTEMAax
(uenu muTaHus); OMUCHIBATH OCOOCHHOCTH BHI0B 10 MOP(OIOTrHUECKOMY KPUTEPHIO;
- BBISIBJIATH TIPUCIIOCOOJICHUSI OPTaHU3MOB K CpeJie OOMTaHUs, HICTOYHUKH ¥ HAJMINE
MyTarecHOB B OKpYy’Karolieil cpene (KOCBEHHO), AQHTPOIOTCHHbIE H3MEHEHUS B
3KOCHCTEMAaX CBOCH MECTHOCTH,

- CPaBHHMBATh OMOJIOTUYCCKUE OOBEKTHI: XUMUICCKUN COCTAB TEJ KUBOU U HEKUBOKI
MPUPOJIBI, 3apOJbIIICH YelOBEKa U JPYTUX >KUBOTHBIX, MPUPOJHBIE SKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOEH MECTHOCTH; TPOIECCH (€CTECTBEHHBIM W WCKYCCTBEHHBIN
oTOOp, MosoBOEe M Oecronoe pa3MHOXKEHUE) M JeNIaThb BBIBOJALI W 00OOIIECHUS Ha
OCHOBE CPaBHCHHS U aHAIN3Q,

- aHAJIM3UPOBATh U OIICHUBATH PA3JIMYHBIC TUIIOTE3bl O CYIIHOCTH, MPOUCXOXKICHUN
JKU3HA W 4YeIIOBEKa, TJI00AJbHBIE SKOJIOTHYECKHE NPOOJIEMbl W WX PEIICHHUS,
MOCIIEACTBHSI COOCTBEHHOH JIeATEILHOCTH B OKPYKAIOIIEH Cpee;

- U3y4aTh U3MCHCHHSI B SKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJICIISX;

- HaXOAWTh MHQPOPMAIMIO O OMOJOTHYECKMX OOBEKTaX B PA3NIMUYHBIX HMCTOYHUKAX
(yueOHMKAxX, CIPABOYHUKAX, HAYYHO-TIOMYJIIPHBIX M3/IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax ceTu IHTepHeT) U KpUTHUYECKHU €€ OIEHUBATh.

3HaTh:

- 0COOEHHOCTH JKU3HU KaK ()OPMBI CYIIECTBOBAHUS MATEPUH;

- posib (U3NYECKUX M XMMHUYECKUX MPOIECCOB B KHUBBIX CUCTEMaxX pa3IM4HOIO
UEpapXUYeCKOro ypOBHs OPraHU3alluu;

- pyHIaMeHTanbHbIE TTOHSITHS OMOJIOTHH;

- CYLIHOCTh TPOLIECCOB OOMEHa BEIIeCTB, OHTOIEHEe3a, HACIEJICTBEHHOCTH U
U3MEHYUBOCTH;

- OCHOBHBIE TEOPUH  OMOJOTMM:  KJIETOYHYIO, XPOMOCOMHYIO  TEOPHIO
HACJIEACTBEHHOCTH, DBOJIIOLMOHHYIO, aHTPOIIOI€HES3A;

- COOTHOIIIEHUE COLUATIBHOTO U OMOJIOTMYECKOT0 B ABOJIIOLINU YEJIOBEKA;

- OCHOBHBIE 00JIACTH NMPHUMEHEHHsI OMOJOTMYECKMX 3HAHMM B MPAKTHUKE CELCKOTO
XO034HCTBAa, B PsI/Ie OTPACIEH MPOMBIIIJIEHHOCTH, IPH OXPaHE OKPYXKAIOIIEH Cpelbl U
310pOBBS YEJIOBEKA.




3. OFbEM U COJAEP)KAHUE YYEBHOM JUCHILINHBI

3.1. Oovem yuedoHOl Oucyuniunsl

TpynoeMKOCTh  TUCIUIUIMHBI

COCTaBJIACT

72

AKaJCMHUYCCKUX

yacoB. dDopma

POMEKYTOUHOU aTTecTauu: dk3ameH (auddepeHIMpoBaHHbIN 3a4eT) B 2 ceMecTpe.

®opmMbl 00pa30BaATEILHOM 1eITEJIbHOCTH 110
00pa3oBaTe/ILHOM NMPOrpaMMe NPH OCBOEHUH M CIIATIINHbI

KoanuyecTBO
aKkaJeMHIEeCKHX
qacoB*

1. | OcHoBHOe co/iep:KaHue, B T.4.

TEopeTHYecKoe 00yJIeHne

32

1.2 | npakTHYEeCKUEe 3aHATHUS

32

1.3 | maGoparopHbie 3aHATHUS

1.4 | camocrosTensHas pabora

2. | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIePKAHME

2.1 | Teopernueckoe oOyueHue

2.2

IMPAKTUYCCKHUEC 3aHATHA

2.3 | mabopaTtopHbIC 3aHATHUS

Au(pPepeHIpPOBAHHBIN 3a4eT

3. | Bua npomexxyrounoit artecranuu (I1A)

Bcero o gucnuminge

72

3.2. TemaTn4ecKuii IJIaH AUCHUILIHHEI

HaumeHoBaHue pa3ie/ioB
(MonyJieii) U TeM

Bcero

qyacoB

AyIMTOpHBIE 3AHATHS

J

13 (C)

CP A

JI3

Paznen 1. Kiierka — cTpyKTYpHO-
(pyHkHOHAIIbHAS eIMHMLA
KHBOT'0

10

1. | Tema 1. buonorus kak Hayka

5 Tema 2. OOmmas xapakTepucTuKa
" | )Ku3HU

3 Tema 3. buosornuecku BaKHbIE
" | XUMHYECKHE COEeqUHEHNS

Tema 4. CtpykTypHO-
4. | pyHKUMOHAIbHASA OpraHU3aIUs]
KJIETOK




Tewma 5. CTpykTypHO- 2 2
5. | dyHKumoHanbHbBIE (HAKTOPHI
HACJIEICTBEHHOCTH
6 Tema 6. [Ipouieccbl MaTpUYHOTO 2 2
" | cuHTE3a
7 Tema 7. Hexsietounsie popmbl 2 2
" | JKU3HHA
8 Tema 8. OOMeH BelecTB U 2 2
" | mpeBpareHue YHEPTUN B KIICTKE
Tema 9. ) Ku3HEeHHBIN IIUKI KIETKH. 2 2
9. .
Muwurto3. Meiio3
. Pa3nea 2. Ctpoenue u pyHKINH 24 12 12
OpraHu3ma
10. | Tema 10. Ctpoenue opranuzma 2 2
11 Tema 11. ®opMbl pa3MHOKCHUS 2 2
" | opraHu3MoB
12 Tema 12. OHTOreHe3 >KUBOTHBIX U 2 2
" | yenoBeka
13. | Tema 13. OHTOTrCHE3 pacTeHUN 2 2
14 Tema 14. OCHOBHEIE TOHATHUS 2 2
" | TeHEeTUKH
15 Tema 15. 3akoHOMEpHOCTH 2 2
" | HaciaemoBaHUS
16. | Tema 16. B3zanmoneicTBue reHoB 2 2
17 Tema 17. CrenieHHoe 2 2
" | HacjenoBaHUE MPU3HAKOB
18. | Tema 18. I'enernka momna 2 2
19. | Tema 19. 'eHeTnka yeroBeka 2 2
20 Tema 20. 3akoHOMEPHOCTH 2 2
" | “3MEHYUBOCTH
21. | Tema 21. Cenexuust OpraHU3MOB 2 2
I11. | Pazaen 3. Teopust 3BoIOIMH 10 6 4
22 Tema 22. VicTopust 3BOIIOLMOHHOTO 2 2
" | yueHus
23. | Tema 23. MHUKpPO3BOTIOLINS 2 2
24. | Tema 24. MakpO3BOJTIOIIHS 2 2
o5 Tema 25. Bo3HUKHOBEHNE U 2 2
" | pa3BUTHE KU3HU HA 3emMie
26 Tema 26. [TpoucxoxaeHne YeI0BeKa 2 2
' | — aHTpONOreHe3
1V. | Pa3znen 4. OCHOBBI IKOJIOTMHU 12 6 6
27 Tema 27. Dxonoruyeckue HakTopsl 2 2
" | ¥ Cpelbl JKU3HU
28 Tewma 28. [Momymsitusi, cooOIIecTBa, 2 2
" | 3KOCHUCTEMBI
29 Tema 29. buocdepa — rimodanpHas 2 2

OKOJIOTHMYCCKasa CUCTEMA




30 Tewma 30. BnusiHMe aHTPONOTEHHBIX 2 2
" | dakTopoB Ha Ouochepy
Tema 31. Bimusiaue conuansHO- 2 2
31. | skonoruueckux GaKTOpoB HA
3JI0POBbE YEJIOBCKA
30 Tema 32. OcHOBHBIE METOIBI 2 2
" | OMOPKOJIOTUYECKUX HUCCIIENOBAHUNA
Hroro, yac 72 32 32




HaunmenoBanue
pa3/iesioB M TeM

Conep:kanue y4eOHOT0 MaTepHuaJa

O0BbeM yacoB

®opmupyemMble
KOMIICTCHIIUH

1

2

3

4

OCHOBHOE cOJepKaHue

I.Pa3znes 1. KieTka — cTpyKTYpHO-(DYHKIMOHAJILHAS €IMHUIA }KMBOT'0

18

Tema 1. buosorus
KaK HayKa

TeopuTnyeckoe o0yyenune

buonorus xak Hayka. CBsi3b OMOJIOTUY C IPYTUMH HayKaMu: OMOXUMHUsL, Onou3uka,
O6uoHMKa, reHoreorpadus u 1p. Poas u Mecto Ouosoruu B GOpMUPOBAHUN COBPEMEHHOM
Hay4YyHOU KapTUHBI MUpa. 3HAU€HUE LIUTOJIOTHH JUIsl pa3BUTHS OMOJIOTUU U ITO3HAHUS
npupobl. 3HaueHHe OMONIOrnYeckux 3HaHui. Mcropus 6uosorum.

HpaKTI/I‘leCKOQ 3aHATHE

Tema 2. O0mias XapakKTEpPUCTHKA KU3HH

Y4eOHbIe BOPOCHL:

1. YpoBHU opranu3aiui OHOCUCTEM: MOJIEKYIIPHO-TEHETHUECKUN, OPTaHOUIHO-
KJIETOYHBIW, OPraHU3MEHHBIN, TONMYJIAIMOHHO-BHI0BOM, SKOCUCTEMHBIN
(OmoreoneHOTHYECKUiT), OMOCEepHBIH.

OK 01
OK 02

Tema 2.
buonornuecku
BayKHBIE
XUMHUYECKHE
COEeIMHEHHUS

TeopuTuueckoe odyyenue

XuMuyeckuil coctaB KiIeTku. Heopranuueckue BelecTBa KIeTKH, UX OHoornyecKkas
poinb. Opranuueckre BenlecTsa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa
1 QyHKIMH OeIKoBOM MoJieKynbl. DepMeHTHI, MPUHLUI UX AEUCTBUS. YTIIEBOMBI.
buonornueckue Gpynkuun yraesogos.JIunuasl. O6muit minan crpoerus. I'mapoduiabHo-
ruapodoOHbIe cBoiicTBa. Kiaccudpukanus mununos. buonornyeckue QpyHKiuu
aunugoB. AT®. Ctpoenue mosiekynsl AT®. buonornueckue Gy ATO.

HpaKTH‘IeCKOC 3aHATHEC

Tema 3. buonorn4yecku BaxKHBIC XUMHUYCCKUE COCAUHCHUS

Y4eOHble BOIIPOCHI:

1. Posib GenkoB, yriIeBOOB M )KUPOB B OpraHU3Me YeIOBeKa.

2. ButamuHBI 1 OMOJIOTUYECKH aKTHUBHBIC TOOABKH, WX 3HAYCHHE B JKM3HU OpPraHU3Ma
YyeJIOBeKa.

3. I'uno- 1 aBUTaMHUHO3EI, NX IIOCJICACTBUS.

OK 01
OK 02
OK 04

Tema3.
CrpykrypHO-

Teopurnyeckoe o0yuenmne

CtpoeHne XpoMOCOM. XPOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIC U
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(hyHKIIMOHATLHBIE
(bakxTopsl
HACJIEICTBEHHOCTH

HErOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUAHBINA U TUTUIOUIHBIA Habop. HykienHoBbie
kucnotsl. JIHK u PHK. Crpoenne HykiienHOBBIX KucCnoT. Hykneotusl.
KommiemenTapHsbie azotuctsie ocHoBaHus. [IpaBuio Yapradda. Ctpykrypa JHK —
IBOIHas cripaiib. MectoHaxoxaenue u ouonorndeckue ¢pynkmmn JJHK. JTHK-
skcneptusa. Buasl PHK. ®ynknun PHK B kiietke

HpaKaneCRoe 3aHATHEC

Tema 6. [Iponieccbl MATpUYHOTO CUHTE3a

Y4eOHbIe BOIPOCHL:

1. Pemenue 3asay Ha ompeAeNeHUE MOCIEAOBATEILHOCTH aMHUHOKHCIOT B MOJIEKYJEe
Oenka.

2. PemieHue 3afay Ha OMNpeAeNieHUE IOCIEOBATEIbHOCTH AMHUHOKHCIOT B MOJIEKYJEe
OeJika B cilyyae M3MEHEHHS TocieioBaTebHOoCTH HykieoTuaoB JJHK.

OK 01
OK 02

Tema 4.
Hexknerounnie
(OpMBI KU3HU

TeopuTnyeckoe o0yyenune

Bupycer — HekseTouHbIe (HOPMBI JKU3HH U 00JIMTaTHBIE TTapa3uThl. CTPOCHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, pETpOBUpYCcOB, OakTepuodaros. JKusnennsiii muxn JJHK-
conepkauux BupycoB, PHK-conepskamnux Bupycos, 6akrepuodaros. BUY, renatut
yenoBeka. bakrepuun. O6mmas xapakrepuctuka. [lIoHsTHE ITaMM.

HpaKTI/I'{eCKOC 3aHATHEC

Tema 7. Hexnerounsle pOpMBbl KU3HU
Y4eOHbIe BOPOCHI:
1. Bupycol u OakTepun: CXOACTBA U PA3IUUHS.

OK 02
OK 04

Tema 5. O0Men
BEIECTB U
MpeBpaleHue
SHEPTUU B KJIETKE

Teopurnyeckoe odyuenmne

[TepBUuHBII cHHTE3 OpraHMYECKHX BellecTB B KieTke. [Inactnueckuit oomeH.
doTtocuHTe3. XeMOCUHTE3. AHA3POOHBIN SHEpreTuYecknii 0OMeH. AHa3pOOHbBIE
opranu3Msbl. bposkenue, aBTOTpoHBIN U reTepoTpodHbIN TUIT MUTAHUS. AHa pOOHbBIE
MHUKPOOPIaHU3MBbl KaK 0OBEKThl OMOTEXHOJIOTHU. DTAIlbl SHEPTeTUYECKOT0 OOMEHa.
I'nukonn3. bruosiornueckoe OKUCIEHNE, WM KIETOYHOE JIBIXaHUE.

IIpakTH4Yeckoe 3aHATHE

Tema 9. JKuzHeHHbIN MK KIeTKHA. MuTto3. Meiio3
Y4eOHbIe BOIPOCHI:

1. Melio3 — 0CHOBa MOJIOBOTO Pa3MHOKEHHS.

2. IloBeneHne XxpoMocoM B MeHO03e€.

3. Kpoccunrosep.

OK 02
OK 04
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4. brosornueckuii CMBICI Meio3a.
5. DddexTrr Meiiosa.
6. Mei103 B )KU3HEHHOM ITUKJIE OPraHU3MOB.

Pa3nes 2. Ctpoenue 1 GyHKIMH OPpraHusmMa

24

Tema 6. Ctpoenue
opraHuzMa

Teopurnuyeckoe o0yyenue

OIIHOKJIGTO‘-IHBIC OpTraHHu3MBI. KononuanbHbie OpTraHHU3MBlI. MHOTrOKJI€TOYHEIC
OpraHru3MBbI. TkaHU )KMBOTHBIX M YSJIOBEKA. OpFaHH " CUCTEMBI OPraHOB )XUBOTHBIX U
YyeJIoBeKa. 3HAUCHUE OIIOPLbI, ABUXKCHUSA, ITUTAHUA, JbIXaHUs, TPAHCIIOPTA BEUICCTB,
BBIACICHUA, 3allIUTHI. 3HaueHue MMPOABJICHUA PA3APAKUMOCTH U PCTYJIALIUNA.

HpaKaneCRoe 3aHATHE

Tema 11. ®opMbl pa3MHOKEHUS] OPraHU3MOB

Y4eOHbIe BOPOCHL:

1. XapakTepucTuka OHOIOrHYECKOro mporecca pa3sMHOKEHHSI.

2. XapakTepucTuka OMOJIOrHYeCKOro Npolecca pa3BUTHsL OPraHH3MOB.

OK 02
OK 04

Tema 7. OHTOTEHES
JKNUBOTHBIX U
yeJJ0BEKa

TeopuTHueckoe o0yueHune

["ameTorenes y ®uBOTHBIX. CriepmaroreHes 1 oorenes. CTpoeHHe MOJI0BbIX KIETOK.
OmogoTBOpeHne U ’MOpHOHATIBHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OmMOpuorenes
(Ha npumepe JaH1eTHUKa). Ctaguu sMOpHOreHesa.

HpaKTI/I'{eCKOC 3aHATHEC

Tema 13. OnTOreHe3 pacreHuit
VY4eOHble BOIIPOCHI:

1. Poct pacTenuid.

2. Ileprojpl OHTOTEHE3a PACTEHUI.

OK 01
OK 02

Tema 8. OcHOBHBIE
HOHATHSA T€HETUKHU

Teopurnyeckoe o0yuenune

I'eneTnka xak HayKa O HaCJICACTBCHHOCTU U USMCHYUBOCTU OPTraHU3MOB. OcHOBHBIE
TCHETUUECKHE ITOHITUS U CUMBOJELL. I'eH. I'eHoTHI. DEHOTHUII. ANICIbHEIC T'CHBI.

HpaKTH‘IeCKOC 3aHATHEC

Tema 15. 3akoHOMEpPHOCTH HACIEAOBaAHUS

Y4eOGHbIe BOPOCHI:

1. Pemenue 3aaa4 Ha OIIPCACIICHHUEC BCPOATHOCTHU BO3HHUKHOBCHHA HACICACTBCHHBIX
NOPU3HAKOB MpPHU MOHO-, JU-, MOJUTHOPUIHOM M aHAJU3UPYIOIIEM CKPEUIMBaHUU,
COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA.

OK 01
OK 02
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2. CocTaBiieHHE CXeM MOHOTHOPHUIHOTO M TUTHOPHUIHOTO CKPEIIMBAHMSL.

Tema 9.
BzaumoneiictBue
T€HOB

Teoputuyeckoe odyyenue

BI/I,I[BI BSaHMOHCﬁCTBHH AJIJICJIBHBIX T'CHOB. BI/I,I[BI B3aHMOH€ﬁCTBHH HEAJICIIbHBIX I'CHOB.

IIpakTnyeckoe 3ansitue

Tema 17. CuenneHHoe HaciieJ0OBaHUE IPU3HAKOB
VYueOHble BOIPOCHI:

1. 'eneruka nouna.

2. CuenuieHHOE C IT0JIOM HaclieI0BaHHe.

OK 01
OK 02

Tema 10. 'enetuka
rnoJia

TeoputHueckoe odyyenue

XPpOMOCOMHBIN MEXaHU3M OIpEAeNICHUs 110J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIN ¥ reTeporaMeTHbIi noJl. ['eHeTnyecKkas CTpyKTypa MoJ0BbIX XPOMOCOM.

HpaKaneCRoe 3aHATHE

Tewma 17. CuemieHHOE HAclIeI0BaHKE MMPHU3HAKOB
Y4eOHbIE BOPOCH:

1. 'eneTnka moa.

2. CremieHHoE ¢ IOJIOM HacJIeIOBaHHE.

OK 01
OK 02
OK 04

Tema 11.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Teopurnyeckoe odyuenune

MO)II/I(i)I/IKaIII/IOHHaSI N3MCHYUBOCTbD. HaCJ'IeI[CTBeHHaSI HN3MEHYHBOCTD.

IIpakTH4Yeckoe 3aHATHE

Tema 20. 3aKOHOMEPHOCTH U3MEHYUBOCTH
Y4eOHbIe BOMPOCHI:

1. Ananmu3 (eHOTHMNHMYECKON W3MEHUMBOCTH: IOCTPOCHHME BapHAllMOHHOTO psiia U

BAapUALlMOHHON KPUBOM.

OK 02
OK 04

Paznen 3. Teopusi 3BoJIIOLIUH

10

Tema 12. Uctopus
9BOJIIOLIMOHHOTO
YICHHS

Teopurnueckoe o0yyenue

[TepBbie HBOMIOIMOHHBIE KOHLIETINH. | patyaqrcTuieckas 3BOIIOIMOHHAS KOHIETIINS
K.b. Jlamapka. JIuxkyiiue cuiibl 3Botonuu. Kpeanmonusm u TpaHcOpMHU3M.
Cucremaruka K. JIunnes u e€ 3nauenue g GOpMUPOBaHUS UAECH BOJIOIHH.
[TpeamocklIKN BOSHUKHOBEHUS JapBUHI3MA. JBOIIOINS BUIOB B pupoe. boprba 3a
cymectBoBanue. EctecTBeHHBIN 0TOOp. JlMBEpreHIus NpU3HAKOB U BUI000pa30BaHuUE.
OcHOBHBIE NIOJIOKEHUSI CUHTeTHYecKOM Teopuu sBosronnu (CTI). Ponb 3BoIIOIIMOHHON

OK 01
OK 02
OK 04
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Teopuu B HOPMUPOBAHUN HAYYHOU KapTUHBI MUPA.

HpaKaneCRoe 3aHATHE

Tema 23. MuKpO3BOJIIOLIUS

Y4eOHbIe BOPOCHL:

1. Bun u ero kputepuu.

2. N3yuenne Mop¢oIOorHuecKoro KpuTepus BIIA.

Tema 13.
Makpo3Bosronus

Teopurnueckoe odyyenue

Makpossosmtonusi. @opmbl 1 OCHOBHBIE HampaBieHUs MakpodsBoitonuu (A.H.
CesepuoB). [Tytu noctuxkenus 61Monoruyeckoro nporpecca: apomophos,
uAMOalanTanus, o01as JereHepanus.

IIpakTH4yeckoe 3aHsATHE

Tema 24. Makpo3BOJIIOIUSA

Y4eOHbIe BOPOCH:

1. MeTop1 U3y4eHHUs] MAaKPOABOJIOLIUH.

2. 3akoH 3apoasieBoro cxojcrea (3akon K. bapa).

3. buoreneruyeckuii 3axkoH (D. 'exkens, . Mromnep).
4. O0mue 3aKOHOMEPHOCTH (TIpaBuUIIa) SBOTIOIUN

OK 01
OK 02
OK 04

Teopurnyeckoe odyuenune

I'mmioTe3sl n TCOPHUU BOSHUKHOBCHUA )KU3HU HA 3emine: KpCalluOHH3M,
CaMOIPOM3BOJILHOE (CIIOHTAHHOE) 3apOXKACHUE, CTALIMOHAPHOE COCTOSIHUE, AHCTIEPMHUS,
6uomnon3. Hauano oprannyeckoii sBomonuu. [losiBineHne nepBoix KIETOK. DBOIIOIMS
MeTaboar3Ma. DBOIOLKS NepBbIX Ki1eToK. [IpokaproTs! 1 sykapuoTsl. [Iponcxoxaenue
MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3anukHOBEHNE OCHOBHBIX HapCTB 3YKapUuoT.
OcCHOBHBIE YEPTHI IBOJIIOLIMH PACTUTENBHOIO MUPa. OCHOBHBIE YEPTHI ABOJIIOLIAN
JKMBOTHOI'O MHpa.

OK 01
OK 04

Pa3znea 4. OcHOBBI IKOJIOTHH

12

Tema 14.
OKOJIOTHYECKHE
(hakTOpHI U CpeIbl
JKU3HHA

TeopurTnuyeckoe o0yyenue

HpCI[MCT " 3aJa4M O9KOJIOTHH. DKOJIOTHYECKHE q)aKTOpLI.

HpaKTH‘IeCKOC 3aHATHEC

Tewma 28. [Tomymnsusi, cooO1IeCTBA, YKOCHCTEMBI
Y4eOHbIe BOIPOCHI:
1. VI3yuenue 1 onucaHue SKOCUCTEM CBOEH MECTHOCTH.

OK 01
OK 02
OK 04
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2. BbIsiBIIEHHE TUIIOB B3aMMOJCHCTBUS Pa3HbIX BUJIOB IAHHOM YKOCHUCTEME.

Teoputuyeckoe odyyenue

buocdepa — xuBas obonouka 3emnn. Pa3zButre npencrabieHuit o ouochepe B Tpyaax

B.U. Bepnaackoro. O6mactu 6uocdepst u e€ cocran. JXKupoe BemecTBo 6Mochepsl U ero OK 01
Tema 15. buocdepa
GyHKIIHH. OK 02
— rno0anbpHas
IIpakTH4Yeckoe 3aHATHE OK 04
IKOJIOTHYECKAs -
clCTeMA Tema 32. OCHOBHBIE METOBI OMOIKOJIIOTHYECKUX MCCIIENOBAHNN OK 01
Y4eOHbIe BOIPOCHI:
1. Meronsl mowucka, aHanmu3a M 00pabOTKM WHGOpPMAIMKM O TIPOEKTE Pa3THUIHBIX
HUCTOYHHUKAX.
Tema 16. Bnusinue [TeopuTHueckoe 00yyeHue
COLIMAJIBHO- YMcTBeHHas: pabOTOCIOCOOHOCTh.  JKOJOTMYECKHE (aKTOPbl TOPOJCKOW  CpElbl,
DKOJIOTMYECKHUX  (OKA3bIBAIONINE BIMSHUEC Ha YeJIOBEKA (MEIMKO-OMOIOTHYCCKAs TIO3HIIHS).
(akTopos Ha IpakTHYeCKOe 3aHATHE OK 02

3A0POBLEC YCIIOBCKA

Tema 32. OcHOBHBIE METOBI OMOIKOIOTUIECKUX HCCIETOBAHNI

'Y4eOHble BOIPOCHI:

1. Metoael moucka, aHanu3a U OOpaOOTKM HMHOpPMAIMM O MPOEKTE Pa3IUUYHbBIX
MCTOYHHKAX.

CamocTosiTejibHas pa6oTa 00y4YaoIUXCsl M0 TUCHUIINHE

HpOMe)KYTO'—IHaﬂ aTTrecranus

3.2. Temamuueckuii nnan u cooepicanue y4eOHoil OUCUUNIURDL 0151 00YUAIOUWUXCA OUHOU (hopmbl 00yUeHUA
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHOM JUCHUTILINHBI

KoHTpob 1 OIleHKa pe3ybTaTOB OCBOCHHUS YICOHOU MUCIMIUIMHBI OCYIIECTBIISETCS IPEIOAaBaTelieM B IIPOIECCe TPOBEACHUS MPAKTHICCKIX
3aHSTUMN, BBIMIOJTHEHUS CTYJ€HTAMH UH/IMBUIyaJbHBIX 3aJJaHHM, TPOEKTOB, HCCIEIOBAHUN.

Kon n
HaNMEHOBAHHE N
(bOpMHPYeMBIX Pa3znen/Tema Tunbl OEeHOYHBIX MEPONIPUATHH
KOMIIETECHLINI
1 2 3
OnepatuBHBIi onpoc. 3anoyiHeHue Ta0IHIIbl C ONTUCAHHEM
OK 02 Tena 1. BHOTOIMS KAK HAVK METO0/1a MUKPOKOITMPOBAHUS C UX JOCTOUHCTBAMHU U
' Y HeJO0CTaTKaMu. 3anojiHeHue Tadnuibl «Bxian yuéHpix B
pa3BUTHE OMOJIOTHH,.
OK 02 Tema 2. OG1as XapaKTEPHCTHKA KIZHN OnepaTuBHBIN onpoc. 3anonHeHue Tabauibl «O0mme
' P P CBOWCTBA BCETO )KMBOTO».
OK 01 OmnepaTuBHBII onpoc. 3amoHeHne TadauIbl «Bubl,
85 8‘2‘ Tema 3. Buonornuecku BaKHbIE XUMUYECKHE COSTUHEHHS (YHKIIMN BUTAMHHOB, COIEpYKaHKE B MPOITYKTAX».
OK 01 OnepatuBHbI onpoc. 3anoyiHeHue Ta0IUIbI 10
8§ 82 Tema 4. CTpykTypHO-()YHKIIMOHATbHAS OpTraHU3aIUs KJIETOK OTJIMYUTENHHBIM OCOOCHHOCTSIM KJIETOK dKHBOTHOTO U
PacTUTENILHOTO MTPOUCXOXKIACHUSI.
RO Tema 5. CTpykTypHO-(pyHKIIMOHATbHBIE (PAKTOPHI HACIEICTBEHHOCTH OnepaTHBHBIH ONPOC. PEIICHKE 32/1211 110 HAXOXKIICHHIO
OK 02 - ~TPYKTYP Y p nocienoBarenbHOCTH AK B Mosiekyne Oerka.
OK 01 OmnepatuBHbIi onpoc. Pemenne 3aau Ha onpeneneHme
OK 02 Tema 6. [Iporieccsl MAaTPUYHOTO CHHTE3A
MIOCTIEIOBATEIPHOCTH HYKIJICOTHJIOB.
OK 02 OmnepatuBHBIHA onpoc. Iloaroroska coodmenui «O01Ime
OK 04 Tema 7. Hexsietounsie popMbl )KU3HU P p g Hl Hl
TIPUHIIMITBI NCTIOIH30BAHMS JIEKAPCTBEHHBIX BEIIECTBY.
OK 02

Tema 8.

OOmeH BCIICCTB U MPEBPALICHUEC SHCPI'UU B KIICTKE

OmniepaTUBHEBIN OMPOC. 3aMoTHEHNE CPABHUTEIIHBHON TAOIHIIBI
XapaKTePUCTHK THUIOB 0OMEHa BEIIECTB.
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OK 02

Tema 9. JKusHenHbll uka kietku. Murtos. Meiio3

OmnepatuBHbiii onpoc. OdopMiieHHe CXEMBbI )KU3HEHHOTO

OK 04 IIUKJIA KJICTKH.
OK 02 OneparuHbIi onpoc. KontpoibHas padbora CTpoeHue n
OK 04 Tema 10. CtpoeHue opranuzma
(yHKIMK OpraHu3ma.
OK 02 OmnepaTuBHBII onpoc. 3amoJHeHnEe Ta0IHIIbI ¢ KPaTKOM
OK 04 Tema 11. @opmbl pa3MHOKEHUSI OPTaHU3MOB XapaKTePUCTUKON U mpuMepamMu (popM pa3MHOXKEHUS
OpPraHU3MOB.
OK 02 OneparuBHeblit onpoc. CocraBinenue Taduibl [leproabt
OK 04 Tema 12. OHTOreHe3 KMBOTHBIX U YEIOBEKA
KH3HEHHOTO IIMKJIA YEJIOBEKa.
OK 02 . Oneparusneliii onpoc. CocraBnenue Tadnuibl «Kru3HeHHbII
OK 04 Tema 13. OHTOreHe3 pacteHuit T —
OK 01 OmneparusHslii orpoc. CocTaBieHue riaoccapusi Mo COCHOBBIM
OK 02 Tema 14. OcHOBHBIC IOHATUS TEHETUKHU
TOHSITUSIM B TCHETHKE.
OnepartuBHbIii onpoc. Penienue 3aja4d Ha ornpeieieHue
OK 01 BEPOSATHOCTH BOSHUKHOBEHHUS HACIIE/ICTBEHHBIX PU3HAKOB
Tema 15. 3akoHOMEPHOCTH HACJIEOBAHHUS IIPX MOHO-, J¥-, TIOJUTHOPHUIHOM U aHAIN3H IeM
OK 02
CKpEIIMBAHUU. COCTABIICHHE T€HOTUITNYECKUX CXEM
CKPCIIUBAHHUS.
OmnepartuBHbIii onpoc. Penienne 3aqa4d Ha onpeieeHus
8§ 8; Tema 16. BzauMonelicTBie reHoB BEPOSATHOCTH BO3ZHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB
PU Pa3INYHBIX THUAaX B3aUMOJEHCTBUS T€HOB.
OmnepaTuBHBIN onpoc. Penenue 3a1a4 Ha onpeneneHus
OK 01 BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
OK 02 Tema 17. CuenneHHoe HaclleJOBaHHE MPU3HAKOB
MIPH CIETUICHHOM HAaCJIeJJOBaHUH, COCTABICHUE
TeHOTUTTUYECKIX CXEM CKpEIIHBaHMUSI.
OmnepatuBHbIii onpoc. Penienne 3aqa4d Ha onpeieeHus
85 8; Tema 18. ['eneTrka mona BEPOATHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX IIPU3HAKOB,
CIIETUICHHBIX C MOJIOM.
OnepatuBHBIN onpoc. . Pemienue 3a1a4 Ha onpenesieHust
OK 01 BEPOSITHOCTH BOSHHUKHOBEHHSI HACTIEICTBEHHBIX MTPU3HAKOB,
OK 02 Tema 19. ['eneTHKa yenoBeka

HCIIOJIB3YA METOABI TCHETHKHU YCJIOBECKA, COCTABJICHUC
TCHOTUITMYCCKUX CXCM CKPCHIMBAHU.

17




OK 01

OnepatuBHBIN onpoc. Penienue 3a1a4y Ha onpeaesieHue

8§ 8‘2‘ Tema 20. 3aKOHOMEPHOCTH N3MEHYHUBOCTH TUIIOB MYTAIlMii IPU TIepeiayde HACIEACTBEHHBIX PU3HAKOB..
COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIlMBaHUsl.

OK 01 OmnepatuBHBIi onpoc. . PelieHue 3a1a4 Ha OnpeIeieHus

OK 02 BEPOSITHOCTH BO3ZHUKHOBEHUS HACIIEICTBEHHbBIX IIPU3HAKOB

OK 04 Tema 21. Cenexkuus opraHu3MOB
0 CEJICKIIUU. COCTABJICHUE TEHOTUITUYECKUX CXEM
CKpELIMBAHUS.

OK 01 OnepatuBHBIH onpoc. Pa3paboTka JICHThI BpeMEHHU Pa3BUTHS

OK 02 Tema 22. VicTopust 3BOJIIOLIMOHHOTO YYEHHUSI SBOJOLIOHHOTO YICHHSL.

OK 04

OK 01 OneparuBHbIii onpoc. PazpaboTka rioccapusi TEpMUHOB.

OK 02 Tema 23. MUKpPOIBOJTIOIHUS

OK 04

OK 01 OneparuBHbIii onpoc. PazpaboTka rioccapusi TEpMUHOB.

OK 02 Tema 24. MakpodBOITIOIHS

OK 04

OK 01 OmnepatuBHbIi onpoc. Pa3paboTka JIeHThI BpeMEHU Pa3BUTHS

OK 02 Tema 25. Bo3zHuKHOBEHME U Pa3BUTHE XKU3HU Ha 3eMIe JKUBOTHOTO M PACTHTEIBHOIO MUPA.

OK 04

OK 01 OmnepatuBHbIii onpoc. PazpaboTka 1eHThl BpeMeHU

8§ 8‘2‘ Tema 26. [IpoucxosxaeHne yenoBeka — aHTpOIIOreHe3 «OBOJIONMS COBPEMEHHOTO YelloBekay , «BpemMs u mytu
pacceseHns 4eloBeKa 1o IiaHeTey, «YemoBeuecKkue pace.

OK 01 OmnepatusHsblil onpoc. OpopmiieHre TabaUIIbI

OK 02 Tema 27. Dxonoruyeckue HakTopsl U CPeIbl KUZHU «QKojoruueckue HakToOphl U CPEIBI KUZHNY.

OK 04

OK 01 OnepatuBHsbli onpoc. CocTaBlIeHUE CXEM KPYroBOpOTa

OK 02 Tema 28. [Tonynsanus, coobiecTBa, IKOCUCTEMbI BEINECTB.

OK 04

OK 01 OmnepartusHslii onpoc. IIoAroroBka yCTHBIX JOKIAI0B.

OK 02 Tema 29. buocdepa — rnobanbHas 3Konoruueckas cucremMa

OK 04

OK 01 OneparusHbii onpoc. [IoaroToBKa yCTHBIX TOKIIAI0B.

OK 02 Tema 30. Bnusinue antponoreHHbix (pakTopoB Ha 6uochepy

OK 04

OK 02 Tema 31. BrusiHue cOUanbHO-IKOJIOTHYECKUX (PaKTOPOB HA

3JOPOBLC YCIIOBCKA

OneparuBHbIN onpoc. [loAroToBka yCTHBIX TOKJIAIOB.
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OK 02

|TeMa 32. OCHOBHBIE METOIBI OMOIKOJIOTHYECKHUX UCCIIENOBAHUN

| OneparuBHbIN onpoc. [loaroToBka yCTHBIX TOKJIAI0B.
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Texymuii KOHTPOJIb MO AUCIUTUIMHE OCYIIECTBIISIETCS B COOTBETCTBUH CO CIEAYIOIIMMH

KPUTEPUSMH PEUTUHI-IUIAHA JUCLUTIIINHBIL:

Buabl koHTpOJIA KoHTpoJsmmpyeMsble npeanpusaTus Musm. Make.
K-BO K-BO
oaJ. oaJ.

Tema 1. Buosorusi kKak Hayka 15 3
3anonHenne TaOJIMUIBI C OTUCAHUEM METOIa 0,5 2
MUKPOKOIIMPOBAHUS C UX IOCTOMHCTBAMH U
HeZocTaTKaMu. 3arnoyiHeHue Tabauibl «Bxian yuéHbIx
B pa3BUTHE OMOJIOTHUH,.
[IpucyrcTBuE Ha JIEKUMOHHOM 3aHATUU 1 1
Tema 2. O01as XapaKTePUCTHKA KU3HU 1,5 3
3anonuenue Tabaumbl «OO0He CBOWCTBA BCETO 0,5 2
KUBOTO.
[IpucyTcTBUE HAa MPAKTUYECKOM 3aHATUU 1 1
Tema 3. Buojiornyecky BasKHbIe XUMHYECKHE 15 3
coeUHEeHHUs
3anonnenue Tabaunbl «Buabl, GyHKIMA BUTAMHHOB, 0,5 2
COJIep>KaHue B MPOAYKTAX).
[IpucyrcTBUE Ha JIGKUMOHHOM 3aHATHH 1 1
Tema 4. CTPpyKTYpHO-(pDyHKIMOHAJIBLHAS 1,5 3
. OpraHu3anys KJIeToK

Texymumit 3anonHeHne TaOIHIbI 10 OTIIHYATEIHHBIM 0,5 2

KOHTPOJIB 0COOEHHOCTSIM KJIETOK KUBOTHOT'O U PACTUTEILHOTO
MIPOUCXOXKICHHUS.
[IpucyrcTBUE HAa IPAKTUYECKOM 3aHITHU 1 1
Tema 5. CTpyKTypHO-(PYHKIIMOHAILHBIE GAKTOPBI 1,0 3
HACJIeACTBEHHOCTH
Pemenue 3a1a4 no HaX0X/JIEHUIO M1OCIIEOBATEIBHOCTH 0,5 2
AK B Mosekyse Oenka.
[IpucyTcTBUE Ha JIGKHIMOHHOM 3aHATHH 1 1
Tema 6. IIponeccbl MATPHYHOIO CHHTE32 1,0 3
Pemenue 3agau Ha onpeneneHue
M10CJIe/I0BATEIbHOCTH HYKJICOTHIOB.
[IpucyrcTBUE HA IPAKTUYECKOM 3aHITHH 1 1
Tema 7. HekJieTouHble () OPMBI KU3HH 2,0 3
ITonroroBka coobmennii «O01Me NPUHIMITBI 1 2
WCTIOJIH30BAHUS JIEKAPCTBEHHBIX BEIIECTBY.
[TpucyTcTBUE Ha JIGKIIMOHHOM 3aHITUU 1 1
Tema 8. O0MeH BenecTB M NMpeBpaleHue YHEPTUH 2,0 3
B KJIeTKe
3anojaHeHne CPaBHUTENbHOM TaOIUIIbl XapaKTEePUCTHK 1 2
TUIIOB OOMEHA BEIIECTB.
[IpucyrcTBUE HAa IPAKTUYECKOM 3aHITHH 1 1
Tema 9. ’Ku3HeHHbII IMKJ KJIeTKH. MuTo3. Meiio3 2,0 3
OdopmMneHne cXemMbl KU3HEHHOTO [UKJIIA KJIETKH. 1 2
[IpucyrcTBUE Ha JICKITMOHHOM 3aHATHH 1 1
Tema 10. CTpoeHue opranuzma 2,0 3
Kontponbnas padora Ctpoenne u QyHKIUN 1 2
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OpraHusMa.

IIpucyrcTBue Ha IPAKTUYECKOM 3aHITUU 1 1
Tema 11. @opMbI pa3MHOKEHHS OPTaHU3MOB 2,0 3
3anojaHeHue TadJIMLbI ¢ KPaTKOM XapaKTEpUCTUKON U 1 2
npuMepaMu GOpM pa3MHOKECHHUsSI OPTaHU3MOB.

[IpucyrcTBUE Ha JICKIMOHHOM 3aHATHH 1 1
Tema 12. OHTOreHe3 ;KMBOTHBIX M YeJIOBEKA 2,0 3
Cocranenue Tabmuibl [leprnoapl )KM3HEHHOTO IUKJIA 1 2
YeIIoBeKa.

[TpucyrcTBUE HAa MPAKTUYECKOM 3aHIATUU 1 1
Tema 13. OuTOreHe3 pacrenuii 2,0 3
Cocrasiienue tadimusl «KU3HEeHHBIH [UKIIA 1 2
pacTeHuM.

[TpucyTcTBUE Ha JIGKIIMOHHOM 3aHITUU 1 1
Tema 14. OcHOBHEBIE IOHATHA FeHETHKH 2,0 3
CocraBiieHue rioccapusi 0 COCHOBBIM ITOHSTHSIM B 1 2
TCHETHKE.

[IpucyrcTBUE HA IPAKTUYECKOM 3aHITUU 1 1
Tema 15. 3akoHOMepPHOCTH HACJIEIOBAHUSA 2,0 3
Pemrenne 3amad Ha onpeneneHue BEpOATHOCTH 1 2
BO3HUKHOBEHUS HACJICICTBCHHBIX IPU3HAKOB MPH

MOHO-, JTH-, IOJIATUOPUTHOM U aHATU3HPYIOIIEM

CKPEUIMBAHUU. COCTABJICHHE TeHOTUITUYCCKUX CXEM

CKPCIIBAHUS.

[TpucyrcTBUE Ha JIGKIIMOHHOM 3aHITUU 1 1
Tema 16. B3aumoeiicTBHe reHOB 2,0 3
Pemenue 3anay Ha onpe/eeHns BEpPOITHOCTH 1 2
BO3HHUKHOBEHHUS HACJICJICTBEHHBIX MPU3HAKOB MTPH

pa3IUYHBIX TUTIAX B3aMMOJICHCTBHS T'€HOB.

[IpucyTcTBUE HA MPAKTUYECKOM 3aHATUU 1 1
Tema 17. CuenJieHHoe HacJieI0BaHHe NPU3HAKOB 2,0 3
Pemenne 3a1a4y Ha onpeeieHNs BEPOSITHOCTH 1 2
BO3HHUKHOBEHHUS HACJICJICTBEHHBIX MPU3HAKOB MTPH

CIIETJIEHHOM HAaCJIeIOBAaHUU, COCTABICHUE

TCHOTHUITUIECKIX CXEM CKpEIIMBAHHUS.

[IpucyTcTBUE Ha TEKIIMOHHOM 3aHATHUU 1 1
Tema 18. I'eHeTuka nmosa 2,0 3
Pemenue 3a1ay Ha onpe/esieHns BEPOATHOCTH 1 2
BO3HHKHOBEHHS HACJIC/ICTBEHHBIX TIPU3HAKOB,

CIIETJIEHHBIX C TTOJIOM.

[IpucyrcTBrE HAa IPAKTUYECKOM 3aHITHH 1 1
Tema 19. I'eHeTnKa YeI0BeKA 2,0 3
Pemenue 3anay Ha onpe/esieHns BEPOATHOCTH 1 2
BO3HHKHOBEHHS HACJICJICTBEHHBIX TIPU3HAKOB,

WCIIOJIBb3YSl METOJIbI TEHETUKH YEJIOBEKA, COCTABIICHUE

TCHOTHUITUICCKIX CXEM CKpCIIMBaHHUS.

[IpucyTcTBUE HAa TEKIIMOHHOM 3aHATUU 1 1
Tema 20. 3aK0HOMEPHOCTH N3MEHYMBOCTH 2,0 3
Pemenue 3a1a4y Ha onpeeieHre TUIIOB MyTallUid TPH 1 2

nepeaaduc HaCJICACTBECHHBIX IIPHU3HAKOB.. COCTABJICHUEC
TCHOTUITMYCCKUX CXCM CKPCHIMBAHUS.
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[IpucyrcTBUE HAa TPAKTUYECKOM 3aHITHH 1 1
Tema 21. Cenekuusi OpraHu3sMoB 2,0 3
Pemenue 3anay Ha onpe/esieHns BEpPOITHOCTH 1 2
BO3HUKHOBEHUS HACJIECICTBEHHBIX MPU3HAKOB I10

CEJIEKIIMH. COCTABIICHUE T€HOTUITUYECKUX CXEM

CKpELIMBAHMUS.

[IpucyTrcTBUE Ha TEKIMOHHOM 3aHITUU 1 1
Tema 22. McTopusi 3BOJIIOIIHOHHOI0 Y4YEeHHS 2,0 3
Pa3paboTka neHThl BpeMEHH pa3BUTHUS 1 2
HBOJIIOIMOHHOTO YYCHHUS.

[IpucyrcTBue Ha IPAKTUYECKOM 3aHITUU 1 1
Tema 23. Mukpo3BoJIOnHs 2,0 3
Pa3paboTka rioccapusi TEPMHHOB. 1 2
[IpucyTcTBUE Ha TEKIMOHHOM 3aHITUU 1 1
Tema 24. MakpodBoionus 2,0 3
Pa3paboTka rioccapus TEpMHHOB.

[IpucyTcTBUE HA MPAKTUYECKOM 3aHATUU 1 1
Tema 25. Bo3HHKHOBEHNE U Pa3BUTHE KU3HHU HA 2,0 3
3emue

PazpaboTtka 1eHThI BpeMEHU pa3BUTHS )KUBOTHOTO U 1 2
pPacCTUTEIHLHOTO MUPA.

[IpucyrcTBUE Ha JIGKUMOHHOM 3aHATHH 1 1
Tema 26. IIpoucxoxaenue yejaoBeKa — 2,0 3
aHTponoreHe3

Pa3paboTtka neHThl BpeMeHH «DBOJIOIHS 1 2
COBPEMEHHOTO YelloBeKay» , «Bpems u myTn

paccesieHus 4ejaoBeKa 1o IaHeTe», «emnopeueckue

pacel

[IpucyTcTBUE HA MPAKTUYECKOM 3aHATUU 1 1
Tema 27. Jxosoruveckue paxkTopsl U cpeabl 2,0 3
JKH3HH

Odopmnenne Tabauibl « IKonorndeckue GakTopsl 1 1 2
Cpeabl JKU3HI.

[IpucyTcTBUE Ha TEKIIMOHHOM 3aHATUU 1 1
Tema 28. IlonyJsinusi, COOGIIECTBA, YKOCUCTEMBI 2,0 3
CocTraBiieHHE CXEM KpPYrOBOPOTA BELIECTB. 1 2
[IpucyrcTBrE HA IPAKTUYECKOM 3aHITHU 1 1
Tema 29. Buocdepa — rinodaibHas IK0JI0TrHYECKas 2,0 4
cucremMa

[ToaroToBka yCTHBIX JOKJIAIOB. 1 2
[IpucyTcTBUE HAa TEKIIMOHHOM 3aHATUU 1 1
Tema 30. Biusinue aHTPONOreHHBIX (paKTOPOB Ha 2,0 4
onochepy

JloroToBKa YCTHBIX JTOKJIAJIOB. 1 2
[TpucyTcTBUE HA MPAKTUYECKOM 3aHATUU 1 1
Tema 31. Bausinue conuajabHO-2KOJOIHYECKHX 2,0 4
(aKTOpPOB Ha 310pPOBbE YeT0BEKA

JloaroroBka yCTHBIX JTIOKJIAJOB. 1 2
[IpucyrcTBUE Ha JICKITMOHHOM 3aHATHH 1 1
Tema 32. OcHOBHEIE MeTOIbI OM0YKOJIOTHYECKUX 2,0 4

HccJae10BaHui
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IToaroroBka yCTHBIX JOKJIAI0B. 1 2
[IpucyrcTBue Ha IPAKTUYECKOM 3aHITUU 1 1
Hroro: 60 100

PacueT nToroBoii peiTHHrOBOM OLIEHKHU

Texymuit KoHTpOIE IIpomexyrounas HrtoroBas orienka 5-6ayutpHa 1mIKaIa
yCIIEBaEMOCTHU aTTEeCTaLlH

<24 < 36 <60 HEYJIOBJICTBOPUTEIHHO
>24<30 >36<45 >60<75 YIOBJIETBOPUTEIHHO
>30<36 >45<54 >75<90 XOPOIIIO
>36<40 >54<60 >90<100 OTJIMYHO

PacueT uTOoroBoii peiTHHrOBOM OLIEHKU
<24 < 36 <60 HE 3a4TEHO
>24 >36 >60 3a4TE€HO

OBECIIEYEHME JUCHUIIJINHBI

5.1. Dnekmponnasa unghopmayuonno-oodpazoeamenvnan cpeoa ey3a

5.1.1. DaexkTpoHHbIE 00pa30BaTeIbHbIE PeCypPChl

5. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJINYECKOE

272 c.

0k/334997

Ne Bua 3j1eKTpoHHOT0 00pa30BaTEILHOTO pecypca Hoctyn B DOP (cers UHTeEpHET,
IL.II JIOKAJbHadA CCTh,
ABTOPU30BAHHBII/CBOOOIHBIN 10CTYII
1. OUOC Teepckoii 'CXA
V4eOHO-METOANYECKUI KOMIUIEKC JUCLIUIIIMHBI moodle.tvgsha.ru:8080
aBTOPU30BaHHBIN TOCTYT
2. HarmonanbHas miardopma OTKPHITOrO
Buneomarepranbl, KOHCIIEKTHI JISKITHI o6pasoBaHu
A p ’ 8 https://openedu.ru/
aBTOPU30BaHHBIN TOCTYT
5.1.2. DneKTpOHHBIE YUeOHbIe H3TAHUS
HJoctyn B 9BC
(ceTb
Bua CchliKka HA Wutepuer,
N JIOKAJIbLHASI
JUTEepPaTyphbl HaumMmenoBanue U3JaHUusA l/lH(l)OpMal[PIOHHI)Iﬂ
cerb,
9BC pecypc
ABTOPHU30BAHH
bIii/CBOOOIHBIH
J0CTyI
OcHoBHas JuTEpaTypa
Buomnorus: 10-ii knacc: 6a30BbIN YPOBEHB:
ebnwnk / B.B. INaceunuk, A.A. Kamenckuii
ya i ’ https://e.lanbook.com/bo | ABTopu3zoBaHH
OBC «Jlanb» | A.M. Py6uos. - Mockga: [Ipoceemienue, 2023. - N
0k/334994 BIN
223 c.
Buonorus: 11-if kmacc: 6a30BBIN YPOBEHB:
yueOHuk / B.B. Ilaceunuk, A.A. Kamenckui, httos:
s://e.lanbook.com/bo | ABropuzoBanu
9BC «Jlanp» | A.M. Py6mos. - Mockga: [Ipoceemenne, 2023. - D p

BIH
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https://openedu.ru/
https://e.lanbook.com/book/334994
https://e.lanbook.com/book/334994
https://e.lanbook.com/book/334997
https://e.lanbook.com/book/334997

JlonosiHUuTeILHAS JIMTEpaTypa

ObC «Jlanp» | mocobme / B.K. Bunnuk. - Huxamit HoBropon:

Bunnnk, B.K. bruosnorus: yue6HO-MeTOmUIeCKOS

HHI'Y um. H. W. JIobauesckoro, 2021. - 189 c.

https://e.lanbook.com/bo | ABTopuszoBaHH
0k/283136 BIN

5.1.3. CoBpeMeHHbIe NpoeccuoHAIbHBIE 0a3bl JaHHBIX M MH(POPMALMOHHBbIE CIIPABOYHbIE

CUCTEMBI
Hoctyn B B/l (cers UHTEpHET,
Ne Bux BJI, HCC HaumenoBanue b/l JIOKAJIbHASA CeTl),“ }
ILIL ncc ABTOPHU30BAHHBII/CBOOOIHBI
J0CTyNn
eLIBRARY.RU https://elibrary.ru/defaultx.asp
1. Hayunas snextponHas Onbimorexa

ABTOPHU30BAHHBIN JOCTYII

denepanbHas ciayx0a 1o
BeTEpUHAPHOMY ¥ (uTOocaHuTapHoMy | PoccenbxosHanzop
HaJ30py

http://www.fsvps.ru/

5.1.4. CocTaB JMIIEH3HOHHOI'0 ¥ CBOOOHO PACIPOCTPAHSIEMOI0 IPOrPAMMHOI0
odecrneyeHus
(YKle)’blSClel’l’ZCﬂ MOoJIbKO JTUYEH3UOHHOE NPpOcpaAMMHOE obecneuenue no co2naco8anuio ¢ L[HT)

Ne .. Bup 11O HaumenoBanmne 11O
L CucreMHOE MPOrpaMMHOE 00eCTIeUeHIE MS Windows 7/8
2, AHTUBHPYCHOE nporpammuoe | Kaspersky Open Space Security
obecrieueHne
5.2. Ykomnnexkmosannocms oubauomeunozo ponoa neuamuvimu u30aHUAMU
5.3.
No Bubaunorpadguyeckoe onucaHue MEYATHOTO W3TAHUS KosnuecTBo 3K3eMILISIPOB Tpive
- /IT (aBTOp, 3ariaBue, BU] U3IaHUS, MECTO, U3JIATENHLCTBO, TOJ] U3/IAHWS, MEe4YaTHOIO U3JaHUs B qaHMe
KOJIMYECTBO CTPAHHIT) onbmoTeyHoM (GoHze
1. OcHoBHas JUTEpaTypa:
2. JonosHuTeBHAS JUTEpPAaTYypa:

2.1. YyeOHble M HAYUYHbIE U3aAHUS

2.2. HopMaTHBHO-TeXHHYECKUE N3AAHUSA

2.3. llepuoanyeckue U3JaHus
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https://e.lanbook.com/book/283136
https://e.lanbook.com/book/283136
https://elibrary.ru/defaultx.asp
http://www.fsvps.ru/

5.3. Cocmag 060pydosanus u mexHuueckux cpeocme ooyuenus

Ne kopnyca, Ilepeuyenn
Ne IOMeIIeHus 1 ero IIpennasnauenue o0opynoBaHus (B T.4. BUPTYaJbHbIE AHAJIOTU) H
LIOIAb NnoMeeHusA TEXHUYECKHUX CPEACTB
o0yueHust
YyebHo- VYuebnas ayqutopus st | Jlocka MmenoBast 3-X ceKIIMOHHAS
nabopaTopHbIi npoBeneHus 3ausaTuil Becex | 3000*1000-1 mrT., cTONM IEMOHCTPATUBHBIH
KOPILYC, BUJIOB, B TOM YHCIIE ¢usnonoruyeckuii — 1 mr., MOHOOIIOK
ayn.125 IPYIIIOBBIX U MOTOYH. ayIUTOPHBIN — 45 mT., Tabyper
WHIUBUAYAIbHBIX XoKep - 1mrt., TpubyHa MHTepaKTUBHAS
KOHCYJIBTAllUM, TEKYIIEro | JieKiuonHasi — 1 mwt, 3kpan — 1 mir.
KOHTPOJISL U
IIPOMEKYTOYHOU
arTecraluu
Y4eOHo- VYuebnas aynutopus s | Jlocka MenoBasi HACTEHHAst 3-X CEKIMOHHAs
nabopaTOPHBIN npoBenenus 3anatuid Bcex | 3000*1000 — 1 mt., [IIkad BeITSOKHOM
KOPILYC, BUJIOB, B TOM YHCJIE MMJI-10-011 - lmr., mxad ams
ayn.121 IPYHIOBBIX U naboparopHoii mocyasl — 1 wt., mkad as
WHIMBUTYTbHBIX XpaHEHUsl UHCTPYMEHTOB U Ipenaparos - 1
KOHCYJBTALIUMA, TEKYIIETO | IIT., CTOJ JJAOOPaTOPHBINA OMOTOTHYECKUI
KOHTPOJIS U NL-30-42-4I1-6 mrt. (12 mocaz. mMect), CTOJ
MIPOMEKYTOUHOU nabopaTopHbIH ocTpoBHOM — 1 1mT. (4
arrecrauuu II0CaJJOYHBIX MECTa), CTOJ
npenoaaBaTenbckui — 1 mr., cron Xokep —
16 mrt., ctyn - 1 mT.
VYuebHo- VYuebnas aynutopus 11 | Jlocka MenoBasi HACTEHHAsI 3-X CEKIMOHHAs
na0opaTOpHBII npoBenenus 3ansatuit Becex | 3000*1000 — 1 mr., TeneBuzop LG -21
KOPpILYC, BUJIOB, B TOM YHCJIE F80K - 1., mpoextop EPSON «EMP-
ayn.122a IPYIIOBBIX U X5e» - 1 wrt., 9kpaH — 111T., MUKPOCKOII
WHVBHTyaJIbHBIX “Mukpon-400 MB» - 1mr., komnsrotep P4-
KoHcynbTalmi, Tekymero | 631 3.0 GHz Asus Socket 775. P5SGC-MX-
KOHTPOJIS U 5 wr., Bugeorieep LG 172 TW — 1 mwr.,
IIPOMEXKYTOYHON HOYTOYK Asus - 1 IIT., CTOJ KOMIbIOTEPHBII
arTecTauuu - 14 wrt. (14 noc.mect), Tabypet Xoxkep -7
LIT., CTYJI METAJIMYECKUH - 5 IIT., CTOJ
pabouwnii — 1 wr. cTyn — 12 mr.
[IporpammHoe obecnieueHue:
Microsoft Windows Professional 7 Russian,
JInnensusg Ne60411836 ot 24.05.2012 Ha
nporpaMMHoe obecneuenue; Microsoft
Office Professional Plus 2010 Russian,
JInnensust Ne60411836 ot 24.05.2012 na
nporpammHoe obecnieuenue; Kaspersky
Endpoint Security ayist 6usneca -
Cranpaptaslif Russian Edition,
Jluniensuonnsiit gorosop Ne 5131-10/21 ot
15 Hos6pst 2021 T.
Yy4ebHO- [Tomeruenue mis Crnenmamm3upoBaHHas Mmeoenb: CTou
nabopaTOpHBII camocTosTeNbHON pabdoTs! | koMmbioTepHblii BCK-009 — 9 mir. (9
KOpIyc, MOCaJ0YHbIX MecCT);y4eOHas mapra — 1 i,
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ayn.317 ctyn Puo — 10 mr., kommerotep LG — 10
IIIT., CTCJUIAX - 2IIIT.

[IporpammHOe oOecnieueHue:

Microsoft Windows Professional 7 Russian,
JInntensus Ne60411836 ot 24.05.2012 Ha
nporpammHoe obecrnieuenue; Microsoft
Office Professional Plus 2010 Russian,
JIuuensust Ne60411836 ot 24.05.2012 na
nporpammHoe obecnieuenue; Kaspersky
Endpoint Security ans 6usneca -
Crannmaptabiii Russian Edition,
JInuensnonnslii goroop Ne 5131-10/21 ot
15 nosi6ps 2021 r.; «Statistica Base 10»,
Ceprudukar Ne BXXR412G460215FA-S;
Cemakc. Monounslit ckoT. (Yuebnas
Bepcust), orosop Nel1455/69 ot 31.12.2020
r.

6. METOJAMYECKHUE YKA3ZAHUS J1J151 OBYYAIOIUXCS 1O OCBOEHMIO
JUCHMUIIAHBI

OOyuaromeMycsi peKOMEHIYeTCsl CIEAYIOIUNA PEeKUM U XapakTep CaMOCTOSTEIbHON
yueOHOI paboThI:

- HU3y4yeHHe y4eOHOM TUCIUIUIMHBI TOJKHO BECTUCH CUCTEMATUYECKHU.

- BCA TEMaTHMKa BOIPOCOB, H3Y4a€MBIX CAMOCTOSTEIBHO, 3aJaeTCi Ha JIEKIUAX
npenojaBareneM. VM ke JaroTcs MCTOYHMKM (B MEpPBYIO OYepe/lb BHOBb HM3/aHHBIE B
NEepUOJIMYECKO HaydyHOM JuTepaType) [uid Oojiee AETalbHOTO MOHUMAaHMS BOIPOCOB,
03BYYCHHBIX B JICKIIUH.

- Iocje M3y4yeHMs Kakoro-aubo pasjena 1o y4yeOHHKY WM KOHCHEKTHBIM MaTepHajiam
PEKOMEHIYEeTCs 1O NaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEIEICHUS, IIOHATHS
paszena.

- 0co0oe BHUMaHUE CJENYeT yAeNUTh BBIOJIHEHNIO OTYETOB MO NMPAKTUYECKUM 3aHATUSAM,
nabopaTopHbIM  paboTaM M HMHAMBHUIYAJbHBIM  KOMIUIEKCHBIM  3aJaHUsIM  Ha
CaMOCTOSITENIbHYIO paloTy.

Oco0eHHOCTH MPOBEACHUS PA3IUYHBIX BUJIOB 3aHSITHH, OLIEHUBAIOIIUX YPOBEHb 3HAHUH,
YMEHUH, HAaBBIKOB M ONbITa JEATEIBHOCTH, KOTOpPbIE CIEAyeT YYMTHIBaTh OOydarolmemycs B
IIPOLIECCE OCBOEHUS TUCUUIIIINHBL:

Bo Bpemsa 1npoBeneHHs JIEKUUMOHHBIX 3aHATHM  YyYUTBHIBAETCSA  IOCEIIAEMOCTb
oOydaromuxcsi, OILIEHWBAETCS MX TIIO03HABAaTeIbHAas AaKTHUBHOCTh Ha 3aHSATUU B CBSA3H C
IPUMEHEHHUEM B OLICHMBAHUU OAJIIbHO-PEUTHHIOBOM CHCTEMBI.

TecTupoBanue mo pasaenam JAUCIHUIUIMHBI TPOBOJIUTCA B DJEKTPOHHOU (Gopme. bamisr
(bopMHpYIOTCS CUCTEMOI aBTOMAaTHYECKU U MEPEBOJATCS B CUCTEMY OILICHOK IpernojaBaTeieM B
COOTBETCTBUU C YTBEPKIACHHOM IIKAJION OLICHUBAHUS.

Temsbl 10KIa/10B, COOOIIEHUH, TPE3EHTALIHM, a TAK)KE TEMBI pedepaToB pacHpeaestoTCs
MeXy 00yJarolMMUCA WIH TPYNION 00y4arolMXcsi Ha MEPBOM 3aHSATHH, TOTOBBIE JOKJIA/bI,
COOOIIEeHNs, TPE3EHTALMH, BBIMOJIHEHHBIE pedepaTsl NMPEICTaBIAIOTCS B COOTBETCTBYIOIINE
CPOKH.

VYCTHBIN ONPOC MPOBOAUTCS HA IPAKTUYECKUX 3aHATUSAX U 3aTPArMBACT KaK TEMATHUKY
MPEALIECTBYIOIINX 3aHATHUH, TaK U JICKIIUOHHBIA MaTEpHal.
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B ciydae HeBbINoNHEHU 33/1aHUI B TIpoliecce 00y4YeHHs, UX HEOOXOUMO «OTpaboTaTh»
no 3adeta/mudepeHnUpoBaHHOTO 3adera/sk3aMeHa. Buja 3amaHuii, KOTOpble HE0OXOIMMO
BBITIOJIHUTG ISl JTMKBUAAIUH 33J0JDKEHHOCTH ONpEACSeTCs B MHAWBUAYAIBHOM IOPSIKE, C
Y4€TOM MPUYHH HEBBITIOTHEHUS.

[IpakTuyeckne 3amaHust (KOHTPOJBbHBIE pabOTHI, J1IAOOpAaTOpHBIE PabOTHI, MPOEKTHI,
JIEJIOBbIE (POJIEBBIC) UTPBI U MP.) ABIAIOTCA BAXKHON YaCThIO OIEHKU TEKYIIECH YyCIeBaeMOCTH IO
JTUCHHUILITUHE (MOJIYIIIO).

Jloryck oOydaromierocs K BbIIOJHEHUIO JabOpaTOpHOl padOThl MPOUCXOTUT MpHU
YCIOBUM HAIWYMsS Yy OOYYaroIlerocs IMe4YaTHOM BEpCHHM THUTYJIBHOTO JIUCTa OT4YeTa 110
naboparopHoii pabote B hopMe TecTupoBaHus (crucok u3 10 TeCTOBBIX BONPOCOB BBHIJACTCS HA
3aHATUH, BpeMs Ha oTBeT — 10 MUHYT). bayipl HAYUCIAIOTCS B 3aBHCHMOCTH OT KOJHMYECTBA
MPaBUJIbHBIX OTBETOB.

Otuer mo naGopaTopHON paboTe MpeacTaBiseTCS B IEYaTHOM BHAE B Qopmare,
MPEelyCMOTPEHHOM IIA0JIOHOM OTYeTa Mo JlabopaTopHOW paborte. 3aluTa OoTYeTa MPOXOAUT B
dopme mokiama oOydaromierocs IO BBIIOJHEHHOW paboOTe W OTBETOB HA  BOMPOCHI
npernoaaBaress.

dopma poBeIeHHs TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH JIJISl 00YJaOIINXCsl MHBATUIOB U
JUI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI BBIOMpAETCS C YYETOM HWHAMBHIYaTbHBIX
NCcUX0(pU3NIECKIX 0COOCHHOCTEN (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
dopme TectupoBaHus u T.m.). [Ipm HEOOXOAMMOCTH OO0yYarOIIMMCS WHBATUAAM MU JHUIAM C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3[I0POBBSI NPEIOCTABIISACTCS JOTOJIHUTEIBHOE BpeMs JUIs
MOJATOTOBKU OTBETA Ha 3K3aMeHe/mudhepeHIIMPOBAaHHOM 3a4yeTe/3aueTe.
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7. ®OHJl OHEHOYHbLIX CPEJICTB

7.1. IlIxama uTorosoii OLICHKH YPOBHSHA C(l)OpMHpOBaHHOCTI/I KOMIIETCHIIMHU B X0/1€ OCBOCHUSA JUCIUIIJINHBbI
IToka3zarenu Kpurtepnu oneHku ypoBHs cpOpMHUPOBAHHOCTH KOMIIETEHIIMHT
OLICHUBAaHUS
HEYJI0BJIETBOPUTEIBHO YAOBIETBOPUTEIIBHO XOpOoLIO OTJINYHO
«3HaHUA» YposeHnb 3HAHUU Huxe | MUHMManbHO JONYCTUMBIN | YpoBeHb 3HaHMH B o0beme, | YpoBeHb 3HaHMH B  o0Obeme,
MUHHMAaJIbHO JONTyCTUMBIX | YPOBEHb  3HAHWH;  JOMYIIEHO | COOTBETCTBYIOLIEM  IpPOTrpaMMe; | COOTBETCTBYIOLIEM  IPOTpaMMe;
TpeboBaHuii; HUMEIOT MECTO | MHOKECTBO HEIpyObIX OIINO0K JIONYIIEHO HECKOJBbKO Herpyobix | 0e3 ommbdok
rpyOble omKuOKU omuboK
«YMeHus» ITpu peleHun TunoBelX | IIponemoHcTpupoBanbl OCHOBHBIE | IIpospeMOHCTpUPOBaHbL Bce | IIponeMoHCTpUpPOBaHEI BCE
(craHDapTHBIX) 3ajga4 HE | YMEHHUS. Pemenst TUIIOBBIE | OCHOBHBIE yMeHHs. PelleHbl Bce | OCHOBHBIE YMEHHs, HEKOTOpPBIE —
MPOJIEMOHCTPHPOBAHbl HEKOTOpHIE | (CTaHIapTHBIC) 3aJa4n C | OCHOBHBIE 3aJayMl C HErpyOBIMH | Ha YPOBHE XOPOILIO 3aKPEIUICHHBIX
OCHOBHBIC yMeHHUs. VMennm MecTo | HerpyObIMu ommOKaMH. | omuOkamMu.  BBIMONHEHB!  Bce | HaBBIKOB. PemreHs! Bce OCHOBHBIE
rpyOble OIIHOKH. BrimonHeHs! Bee 3aaHusl, HO HE B | 3aJaHus, B IOJHOM 0OBEMe, HO | 33jadn c OTJENbHBIMU
TIOJTHOM 00BeMe. HEKOTOpBIE C HEJJ0YETaMHU. HECYIIECTBEHHBIMH  OIIMOKaMH.
Bemmonnensl  Bce  3amaHus, B
IOJIHOM 00beMe, 0e3 HEJOUETOB.
XapakrepucTuka Komnerennusa B monHoi Mepe He | CHopMUPOBaHHOCTH ChopMHPOBaHHOCTD ChopMHUPOBaHHOCTh KOMIIETEHIIMU
c(OpPMUPOBAHHOCTH copMupoBaHa. Nwmeromuxcs | KOMIETEHINH COOTBETCTBYET | KOMIIETCHIIUU B LIEJIOM | IIOJIHOCTBEO COOTBETCTBYET
KOMIIETCHIINN 3HaHWI, YMEHMH W HaBBIKOB | MUHHUMAJBHBIM TPEOOBAHUAM. COOTBETCTBYET TPEOOBAHUSIM. TpeGOBaHUSM.
HEJOCTATOYHO JUISE pewenus | Mmeromuxca 3Hanuil, ymeHudl u | Umeronuxcss 3HaHuM, ymMeHUd U | Mmeromuxcs 3HaHUM, YMEHHH,
MPAaKTUYECKUX HABBIKOB B II€JIOM OCTaTOYHO JJISI | HABBIKOB B LIEJIOM JOCTATOYHO JAJIS | HABBIKOB M MOTHBAIlMHM B IIOJHOM

HpO(I)eCCI/IOHaHBHLIX 3a1a4

pelIeHus
MIPAKTHICCKIX
npo)eCCHOHANBHBIX ~ 3ajad, HO
Tpedyercst JIOTIOJTHUTETbHAS
MPaKTHKA o OOJIBITHCTBY
MPAKTHICCKUX 3a/1a4

CTaHAapTHBIX

pemeHus
MPAKTUIECKUX
po¢eCCHOHAIBHBIX 33134

CTaHAapTHBIX

Mepe JOCTaTOYHO Ui PEUICHHUS
CIIO’KHBIX MIPAKTHIECCKIX
po¢eCCHOHATBHBIX 33724

YpoBeHb chOPMHPOBAHHOCTH
KOMIICTCHIIN

Huskuit

IToporosorit

bazoBurrii

Bricokmit

BannbHast oneHKa yCclenHOCTU B
(hOopMHPOBAHNH KOMIETEHINH

Cymma 6amtoB Hrxe 59

Cymma 6amioB B mpesenax
ot 60 no 74

CymMa 6auioB B mpenenax
ot 75 mo 89

Cymma 6asmtos Bermme 90
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7.2. TunoBble KOHTPOJbHBbIE 33JaHUSI M HWHbIE MATEpPHAJIbl, MPUMeHseMble TNPHU
OLIEHKe Pe3y/JIbTATOB 00y4eHHUs)

Ouyenounvle cpedocmea nPOMeHCYmoUHOU ammecmayuu ¢ peKOMeHoOyemovim opmamom
oopmaenus, 603MONHCHHIMU WKANAMU OUEHUBAHUA U KPUMEPUAMU OUEHKU.

HI/ICBMEHHB!FI 9K34AMEH, YCTHBIH 9K3AMEH, YCTHBIH )
JIH®OEPEHI[HPOBAHHBIH 349ET, IHCbMEHHBIH ITH®®EPEHI[HPOBAHHBIH
3AYET, YCTHBIH 34AYET, INCbMEHHBIH 3AYET H /IP.

OueHoYHBIE CPeICTBA /Il OLIeHKHU Pe3y/JbTATOB 00y4eHHUs

1. 3agaHus OTKPHITOTO THIA:

1. B xjopormiactax 3€pHa Kpaxmana MEJIKHE, a B JIEHKOIUIaCTax — KpPYIIHBIE.
OObsicHuTe 3TOT (aKT, HCXOAS U3 (PYHKUMH OTUX oOpradet. B kakux
BETE€TATUBHBIX  OpPraHax pAacTeHHs] HaXOAUTCS  HAuOOJbIIee  KOJIMYECTBO
aeiikomnacToB (mpuBeauTe npumepbl)? Kak B 3TUX opraHax MosBIsETCA Kpaxman?
OtanoHHbl oTBeT (KoY OT 3anaHus): OCHOBHas (yHKIMS XJIOPOIUIACTOB —
¢dotocunTe3. Kpaxman, CHHTE3UPOBAHHBIN B XJIOPOILJIACTAaX, BBIBOAUTCS B JIPYTHe
Oprasbl (He XpaHHUTCS), MO3TOMY 3€pHa Kpaxmana Menkue. OCHOBHbIE (DYHKUIUU
JIEMKOIUIACTOB — HAKOIUIEHWE W XPAaHEHHE Kpaxmalla, MO3TOMY 3€pHa B HHX
KpynHbie. JIeHKOMIacToB MHOTO B KOPHSX, KIyOHsX, JykoBumax. Kpaxman
CUHTE3UPYETCS U3 IIHOKO3BI.

2. OnpenenuTte KIETOYHYIO CTPYKTYPY, MOJAENb CTPOSHHS] KOTOPOIl M300pakeHa Ha
pucynke. MoJekyabsl Kakoro BemiecTtBa 00o03HaueHbl Iugpoit 3? KakoBa ero
OCHOBHAsl ()yHKIIUS B 3TOM CTPYKType?
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OrtanonHpld  oTBeT (K04 OT 3amanusi): I[lmasmarmyeckas memOpaHa
(mna3manemMma, HapyHasi KieToyHas MeMOpaHa). Monekyna BeliecTBa —
dbocdonunui, BEIMOIHAIOMHNN CTPYKTYPHYIO OapbepHyI0 (PYHKITHIO.

3. UeMm KIJIETOUYHBIE BKIIOYEHUS y PACTEHHM OTIMYAKOTCS OT OpraHonaoB? Yem
OTJIMYAIOTCA APYT OT JIpyTra 3amacHble U KOHEUYHble BKItOUeHUsA? IIpuBenure nBa
IIpUMeEPA 3aacCHbIX BKIIOUCHUMU.

OTaJIOHHBIA OTBET (KJIIOY OT 3ajaHus): BKIIOUeHUST — XMMUYECKHE BEIIECTBA
(mpoxykThl oOMeHa BemiecTB). OpraHOUIbI — CTPYKTYPBI KJICTKH XapaKTEPHOTO
cTpoeHus u GyHKIUH (TOCTOSTHHBIE CTPYKTYPHI). 3anacHbIC BKIIOYEHUS BHIBEICHBI
U3 oOMeHa BpEMEHHO (COXpaHSIOTCA [IJs JAJIbHEWIIEro HCIOJIb30BAHNUA).
KoHeuHble BKIIIOUEHHSI — BBIBEJECHBI U3 OOMEHAa OKOHYATENbHO (KOHEUHbIC
MPOJYKTHI OOMEHA).

[Ipumepsbl 3amacHbIX BKJIIOYEHUH: KpaxmalibHble 3€pHa (TJIBIOKHM), Karuid Macia

(Kup).

4. Kakoil KJIETOYHBIM OpraHouy u300pak€éH Ha pucyHke? Kakue ¢yHKINN
BBITIOJIHSIET 3TOT OPraHouA?

OTanoHHBIA OTBET (KJII0Y OT 3a7aHusl): Anmnapat ['oJab1Ku BBINOTHSET
CeKpeTOpHYIO PYHKIMIO (YITaKOBBIBAET U BEIHOCUT BEILIECTBA U3 KIETKH).

5. HazoBure tun u ¢asy neiaeHust KJIETKH, U300pak€HHOM Ha pucyHke. OTBET
000CHYHTE.
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OTanoHHBIA OTBET (KJIOY OT 3amaHus): Tunm — muto3. Ha momocax umerorcs
rOMOJIOTUYHBIE OJHOXpPOMAaTUAHbIE XpoMocoMbl. Pa3za — aHadaza, TaKk Kak
XPOMOCOMBI (XpOMaTHAbI) PACXOASTCS K MOJIFOCaM KJIETKHU.

6. Onumute dazy mutoza npodasy. Kakoe Ouonornyeckoe 3HaYCHUE UMEET 3TOT

TUII OACJTICHUA KJ'ICTKI/I?
—
MHUTO3 g.

NHTepdpasa (G,) Mpodrasa MeTadasa
<]

Spindie poles Kinetochore

I~

Cleavage
fumow

DTanoHHBINA OTBET (KJII0Y OT 3a1anus): B mpodase 1) ncuezaer obonouka sijpa, 2)
dbopmupyercs BEPETEHO JIETICHUS (XpOMOCOMBI JBYXpOMAaTH/IHbIE,
CIUpPAIM30BaHHbIC). 3HAYCHHE MHTO3a — OOECleueHne IOCTOSHCTBA YHCTa
XPOMOCOM (UICHTUYHOCTU HACTIEACTBEHHOW MH(POPMAIIUN) OT KJIETKHU K KIIETKE.

7. Ha pucyHke nzo0paxeH sTar pa3BuTUs MiIeKonuTaroIiero. Onpeaenure
CTPYKTYpbI, 0003HaYeHHBIE ITudpamu 1,2 U yKaXUTe UX 3HAUCHUE.
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DTanoHHBIA OTBET (KJIOY OT 3a/iaHud): o Hudpoi 1 n300paxen 3apoibIi;
3HAYEHUE 3apojbllIa — pa3BuTHe Oyayuiero opranusma. [log nudpoii 2 —
rareHTa (BOPCMHKH XOpUOHA, XOPUOH); 3HaU€HHE XOpruoHa — 1) OapbepHas
GbyHKUHMS, 2) MUTaHKUE 3apobliia, 3) ra3000MEH y 3apobiia, 4) yaajleHue
IPOAYKTOB OOMEHa BEIIECTB, 5) 00pa3oBaHNE TOPMOHOB (SIBISETCS SHIOKPUHHOM
KeJe30H).

8. PaccMoTpuTe pUCyHOK TpyOUaToi KOCTH denoBeka. Onuiunre GyHKIIHIO
HaJIKOCTHHIIBI.
CTPOEHUE TPYBYATOW KOCTH

" e i
"o 2 (1 |

DTaJIOHHBIN OTBET (KJII0Y OT 3a7aHus1): HaakocTHUIIa o0ecrieunBaeT poCT KOCTH B
TOJIIHUHY,

9. UeM 3amoJiHEeHBI MOJIOCTH B TpyOUaToi koctu yenoBeka? Kakue QpyHkunn
BBITIOJTHSIET COAEPKUMOE TOJIOCTEN?

DTanoHHBIN OTBET (KJIIOY OT 3a7aHus): ['y0uaToe BemecTBO 3amoIHEHO KPACHBIM
KOCTHBIM MO3TOM, KOTOPBIN BBITIOJHSAET KpOBETBOPHBIC (DyHKIMH. [10710CTh
TpyOYaTON KOCTH 3aroHEHA )KENTHIM KOCTHBIM MO3TOM (SKHUpOBasi TKaHb ),
BBITIOJTHSIIOIIM 3armacaronryto (pyHKIIHIO.
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10. OcHoBHas GyHKIUS JIETKUX — CHAOKeHNe opranusma kuciaopoaom. Kakue
npyrue GyHKIMU B OPraHU3ME YEJIOBEKA BBIIOJHSIOT 3TH MapHble opranbl? OTBET

IIOACHUTC.
I

CUCTEMA OPTAHOB AbIXAHUA

FopTaHe

Tpaxeq ——

Nérkoe —

“ AnbBeonb!

“ KanunnapHan ceTe

DTaNoOHHBIA OTBET (KJIHOY OT 3a/1aHHUS):

1) BeimenurenbHass (QyHKIUS — 3aKIIOYAE€TCs B OCBOOOXKIEHUM OpraHM3Ma OT
MPOAYKTOB 0OMeHa (YIJIEKUCIIOrO ra3a U BObI);

2) 3ammTHas (QYHKIUS — CTEHKHU ajbBeoJ (OaKTEPUIIMIHOE BEIIECTBO) CITYXKHUT
0apbepoM OT MPOHUKHOBEHUS UYKEPOIHBIX T€ (AHTUTEHOB, OAKTEPHIA);

3) TepmoperynaropHast pyHKIUS — BbIAEICHUE TEIIa MPHU AbIXaHUU (OXJIAXKIACHHUE
OpraHoB);

4) Yyacte B 00Opa30oBaHUM 3BYKOB — BBIIBIXa€MbIM U3 JETKUX BO3yX BbI3bIBACT
KOJie0aHUE TOJIOCOBBIX CBSI30K.

11. Kakoit XpoMOCOMHBIN Ha0Op XapakTEpeH MJisi KJIETOK KOPHEBWINA U CIIOP
XBolIa noJieBoro? M3 KakuMx MCXOJHBIX KJIETOK M B PE3YyJbTaTe€ KaKoOro JEICHUs
OHM 00pa3yrTcs?

DTaJIOHHBIN OTBET (KJIIOY OT 3ajaHusi): B kieTkax KopHeBUIla HA0Op XPOMOCOM —
2n (mumuouaHelil). B crnopax Habop xpomocoM — n (ramnouasbiit). Knetku
KOpPHEBHUIIA pa3BUBAIOTCS M3 JUIUIOMIHBIX KIETOK 3apojbllia (3UroThl) B
pe3ynbTate MuUT03a. Cropbl 00pa3yloTCsi M3 KIETOK CHOpPAHTHsS (CIOPOreHHOU
TKaHH) B pe3yJbTaTe Meiio3a.

12. XpomocoMHbIli HAOOp COMATHYECKUX KIETOK pemuca paBeH 18. Ompenenute
XpPOMOCOMHBI Habop u yucio mosekyn JIHK B kieTkax KOHYMKA KOpHS B
meradaze u KoHIEe Tenodaszbl muroza. OTBeT mosicHute. Kakwe mporiiecchl
MPOUCXOMISAT C XPOMOCOMaMHU B 3TH (pa3bl?

OranoHHbIN OTBET (KoY OT 3a7anus): B meradasze muto3a uucio xpomocom 18, a
yucio monekyn JHK — 36. B meradaze xpoMocombl IByXpOMaTUHbIE (COCTOST
u3 nByx moiekyn JIHK). B Meradaze xpomocoMbl mepeMeniatoTcsi B MIOCKOCTh
skBaTopa (dhopmupyercs metadazHas 1miaacTuHka). B koHie tenodassl B Kaxaon
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KJIeTKe uuciao xpomocom 18, a uucno monekyn JJHK — 18. B konme temodassi
XpPOMOCOMBI OJAHOXpOMATUHBIE (cocTOSAT U3 oaHoil Mosekynsl JIHK). B konie
Tenoda3bl MPOUCXOIUT ACCIUPATU3ALINS XPOMOCOM.

13. KosBomonusi — 3TO CONPsDKEHHAs DBOJIOLMA JBYX BHUIOB OPIaHHU3MOB,
HaXOoJIUXCS APYTr C APYTOM B TECHBIX IHILEBBIX WM APYIMX JKOJOTMYECKHX
OTHOLIEHUAX. IIpenrnonokuM, 4To y pacTeHUs B PE3YJIbTATE €ro 3BOJIOLMU
o0pa3oBauCh KECTKHE JHUCThSI C IUJIOTHBIM TOKPOBOM, MPEMATCTBYIOIINM
NOETaHNI0 HacekoMbIMU. Ha3oBuTe He MeHee 4-X aganTaiuii, KOTOpble MOTYT
BO3HUKHYTHh y HACEKOMBIX, ITUTAIOIIUXCS JINCTBIMHU JTOTO PACTEHUS, BCIEACTBUE
MX KODBOJIIOLIMOHHOTO PA3BUTHSL.

DTanoHHBbIN OTBET (KJIIOY OT 3a1aHus):

1) [TosiBeHne pOTOBOTO anmapara rpbI3yliero Wik KOJIOIIETo THUIIA,

2) [lutanue MOIOIBIMH JIUCTHSIMH 10 GOPMUPOBAHHUS HAa HUX TUIOTHOTO MOKPOBA;
3) IlosiBneHue y HACEKOMBIX BEIIECTB (DEPMEHTOB, pPa3pPYLIAIOIIUX KECTKUE
MTOKPOBBI JTUCTHEB;

4) Ilepexol HAacCEKOMBIX Ha NUTAHUE JAPYTMUMH YacTSAMU DPACTCHHS (IIOYKaAMU,
[[BETKaMH, HEKTAPOM).

14. OObsicHUTE, MOYEMy TMEPEXOJ] YEJIOBEKa OT OXOThl K COOUPATENbCTBY, K
3eMJICZICITPYECKON U CKOTOBOTUECKON ACATEIHPHOCTH TMPHUBET K COKPAIIECHUIO OO0
WCYE3HOBEHUIO TPUPOMHBIX 3KocucTeM. [lodemy 3TO CmocOOCTBOBAjIO pPOCTY
HAaCEJICHUS?

DTanoHHBIA OTBET (KJIIOU OT 3aJaHud): 3emiie/iesue ObUIO CBSI3AHO C BBIPYOKOM,
C)KUTaHUEM JIECOB, M TPHUBEIO K pacnamke 3emenb ((hopMUPOBAHUIO
arpoueHo3oB). Pa3BuTHe CKOTOBOACTBA COMNPOBOXKIAJIOCH BBITAITHIBAHUEM,
BbIEIaHUEM TPaBOCTOS W BBITECHEHHEM JUKHUX JKUBOTHBIX W3 MPUPOJHBIX
KOocHcTeM. POCT HaceleHHs CBA3aH C YBEJIMYEHHEM IPOU3BOJCTBA MPOAYKTOB
NUTaHUSL.

15. Kakume apomopdo3sl B CTPOCHHMH KIETKH OOCCICUHMIIM  TOSBIICHHE
OJTHOKJIETOYHBIX ~ DYKAPUOTUYECKUX OPraHU3MOB B  TIPOIECCE  DBOJIIOIHH
opranndeckoro mupa? Hazoute Tpu apomopdo3a. O60CHYHTE NX 3HAUCHHE.

DTaJIOHHBIN OTBET (KJIFOY OT 3a1aHus):

1) O6ocobnenue simpa (MOSBICHUE IEPHON 00OJOUYKH) CITOCOOCTBOBAJIO 3aIUTE
HACJICICTBEHHOTO armapara KJIeTKH,

2) VYBenuueHne o0bEMa reHeTHUeCKONW HHGOpMAIlMU MPHUBEIO K Pa3sHOOOpa3uio
KJIETOK B OpPTaHU3ME;

3) Bo3HukHOBEHHE MEMOPAHHBIX OPTAHOUIOB MPHUBEIIO K Pa3ACICHUIO MPOIECCOB
B IIpoTOIIa3Me (Pa3HooOpa3uio MPOIECCOB, YCIOKHEHUIO KIIETKH);

4) 9kocuMOM03 ¢ adPOOHBIMHU OAKTEPUSIMHU 00ECTICUnIT TTOSIBICHUE MUTOXOHAPUNA U
TUTACTH/I.
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16. Ilpu ucronb30BaHUU SIIOXUMUKATOB ISl OOPHOBI C CENbCKOXO035IICTBEHHBIMU
HAaCEKOMBIMU-BPEIUTEISIMM BMECTE C HHMMM IOTHOAIOT U JpPYTHE >KUBOTHBIE.
[ToueMy npu 3TOM wamie NOruOalOT HWMEHHO XHWIIHUKH, a HE TPaBOSAHbIC
KUBOTHBIE? Kak Ha3bIBaIOT 3Ty IpymIly IpenapaToB?

OTajoHHBIA OTBET (KIIOY OT 3aJaHusl): SAOXUMUKATHI MEPEAAOTCs MO0 MUIIEBBIM
nernsM (akkymyJupytorcs). Uem Beimie TpoUUeCKU ypOBEHb, TEM OOJIbIIIEC
SATOXUMHUKATOB HAKATUTMBAETCS B OPTAaHU3ME JKUBOTHOTO. XWIMHUKU HAXOMSITCS Ha
BBICOKMX TpOPUYECKUX ypPOBHAX. [pymma mpemapaToB  Ha3bIBaeTCd —
WHCEKTHIIHIBI.

17. Bugpl, agantupysicb K Cpele€ B MHPOLECCE SBOJIIOLHUH, MOTYT HCHOJIb30BaTh
OJIHY M3 JIByX BO3MOKHBIX CTPATETUM ISl MOAAEPKAHHUS YUCICHHOCTH BHJA: TIPU
[-cTpaTerud OpraHW3Mbl HMEIOT BBICOKYIO CKOPOCTh pa3MHOXKEHHs, u npu K-
CTpaTeruu, Ha00OPOT, Pa3MHOXKAIOTCS MeIeHHO. KiaccuueckumMu r-cTparerusiMmu
SBJITIOTCSL KPOJIMKHU. 3a CUET KAaKUX OCOOCHHOCTEH Pa3MHOKEHHSI OHHM JIOCTUTAIOT
OOJIBIIIETO MPUPOCTA YHCICHHOCTH 32 KOPOTKUM MPOMEKYTOK BpeMeHH? B kakux
YCIIOBUSIX Cpefbl (CTaOMIIBHBIX WM MEPEMEHYMBBIX) TaKas CTpaTerus Haubosiee
BbITO/IHA? OOBSACHUTE TTOYEMY?

OTanoHHbIM OTBET (KJIIOYW OT 3ajaHus): BoJsbIIOro mpupocTa YUCIEHHOCTH 3a
KOPOTKHUI IPOMEKYTOK BPEMEHU KPOJIMKH JTIOCTUTAIOT 3a CYET: 1) OoJbIIoro uncina
JeTEHbIel B MOMETE (BBICOKAs MJIOJOBUTOCTH); 2) HECKOIbKO MOMETOB 3a OJIMH
ce30H ("yactoe pa3MHOXEHHE, KOpPOTKas OEpeMEHHOCTb); 3)  paHHsA
M0JIOBO3PENOCTh (KOPOTKHE CPOKU 3a00ThI O MOTOMCTBE). r-cTpaTerus Haubosee
BBHITOJIHA B HECTaOWJBHBIX (MEPEMEHUYMBBLIX) YCIOBUSIX Cpeabl. braronaps
OOmNbIION YHCIEHHOCTH (OBICTPON CMEHE TMOKOJEHHWI) 4YacTh 0co0eil MOXKeT
HOJICTPOUTHCS O] HOBBIE YCIIOBUS CPEJIbI.

2. 3agaHus 3aKpPbITOr0 THIIA:

1. ITo Becy u 00beMy B KHUBBIX KJIETKaX MpeodIagaeT:
1. Boxa

2. benok

3. Kup

4. YrneBonasl

2. BemectBo, dopmupymoiiee kapkac (apmarypy) OOOJOYKH pPacTUTEIbHOU
KJIeTKa, - 3TO...

1. Ilesu1101032

2. JIurauu

3. Benok

3. B pacTuTenbHOI KJIETKE B OTJIMYUE OT KUBOTHOM, MPUCYTCTBYET OpraHesuIa:
1. Pubocoma
2. JInzocoma
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3. MuTtoxoHapus
4. XJopomiacrt
5. Ilmazmanemma

4. Coopka Oeska B KJIETKE MPOUCXOJIUT:
1. B pudocome

2. B anmapare ['onpmxu

3. B nepokcucome

4. B nuzocome

5. [Iponykramu cBeTOBOM (Da3wl POTOCHHTE3A SIBIISIOTCS:
1. AT®, HAAD

2. YriaeBoanl

3. benku

4. Hykseotuasl

5. JIunnapl, OpraHuYECKUE K-Thl

6. @epMeHTHI, y4aCTBYIOIIKE B MpoIiecce POTOCUHTE3A, BCTPOCHBI B
1. MuTtoxonapuu

2. DHJIOTIa3MaTHYECKYIO CETh

3. [Ina3zmaTtnyecKkyro MeMOpaHy

4. MeMOpaHbI rPaH XJI0POILIACTA

7. Xnopoduiut B XJIOPOIIaCTaX PACTUTEIbHBIX KIIETOK

1. ocymIeCTBISIET CBSI3b MEXKAY OPraHOUIAMU

2. YCKOpSIET pEeaKIIuyi SHEPreTHIecKoro ooMeHa

3. IOIJIOIAET IHEPIHIO CBETA B Nnpolecce (hoToCMHTE3A

4. OCYMCCTBIIACT OKHUCIICHHUC OPIraHNYCCKUX BCHICCTB B IIPOLCCCC AbIXaHUA

8. buocuntes monekyn u-PHK Ha cooTBerctByromux yuactkax JIHK Ha3biBaercs:
1. TpancayKUIMER

2. TpaHCsALUeH

3. Tpancdopmariueit

4. TPAHCKPHUIIIIHENH

9. Tlpouecc mepeBoaa KOJOBOM IMOCIEIOBAaTEIbHOCTH HykiIeoTu0B u-PHK B
MIEPBUYHYIO CTPYKTYPY O€JiKa Ha3bIBACTCS:

1. TpaHcasiyen

2. TpaHCKpUIIIUEH

3. TpaHCIyKLHEH

4. TpaHcniMpaIen
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10. Henopa3Butble OpraHbl, KOTOpPbI€ YTPaTWIM CBOE 3HAYEHUE B MPOLECCE
ABOJIFOLIUH — 3TO. ..

1. apomopdo3bl

2. aTAaBU3MBI

3. uauoananTanuu

4. BEpHOI'O OTBETA HET

11. )Ku3nup Ha 3emMie BO3HUKIIA:

1. mepBOHAYANIBHO HA CylIE

2. IePBOHAYAJILHO B OKEaHe

3. Ha TPAHUIIE CYIIH U OKEaHa

4. OMTHOBPEMEHHO Ha CYIIIE€ U B OKEAHE

12. DxonoruyeckuMu pakTopamu Cpejbl Ha3bIBAIOTCS:

1. 3JIeMeHThI BHEIIHEeH cpe/ibl, KOTOPbIe MPSAMO WIH KOCBEHHO BJIMSIOT HA
OPraHN3M

2. XUMHUYECKHE BEIIECTBA, KOTOpPHIE OPTraHW3M MCIOJB3YET B IMPOIECCE
KU3HEIEATEIbHOCTH

3. pacTeHHs WIH )KUBOTHBIE, KOTOPHIE OKPYKAKOT OPTaHU3M

13. Abuotuueckue QpakTopsbl:

1. cBeT, TeMIIepaTypa M BJAKHOCTh

2. OaKTepuu U TpuOkbI

3. (hakTOpkI, 00YCIOBICHHBIE TPYIOBOM N€ATEIHOCTBIO YEIOBEKa
4. pacTeHUs U )KUBOTHBIC

5. BUPYCHI

14. CumO103 — 970!

1. B3aMMOBBIT0/IHO€E COKUTEJILCTBO OPraHN3MOB PA3HbIX BU/IOB

2. COXXHTEIBCTBO, KOTJIa 0COOb OJHOTO BHJA HMCIIOJIB3YyeT OCOOb APYroro BHIA
TOJIBKO KaK >KUJIUIIE

3. COXHUTENIbCTBO, KOTZa 0COOb OJIHOTO BHJAa HMCIOJIb3YyeT 0CO0b APYroro Kak
YKUJIUIIE U UCTOYHHUK TTUTAHUS, HO HE IPUYHMHSET Bpea

4. COXHTEIHCTBO, KOTJa OCOOb OJHOTO BHIA HMCIIOJNB3YET OCOOb JIPYroro Kak
YKUJTUIIE U UCTOYHHUK TTUTAHUS U IPUYMHSET BPET

5. 11000€ COXKUTEITHCTBO OPTAHU3MOB PAa3HBIX BHJIOB.

15. TernmoKpoOBHbBIE KUBOTHBIE:
1. 6ecrio3BOHOYHEBIC

2. PENTHIINKA U 3¢MHOBOTHBIC
3. TaHIICTHUKU U PHIOBI

4. ITHIBLI 1 MJIEKOITUTAIOIINE
5. 3eMHOBOJHBIC U IITHUIIBI
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6. Yuenue o 6mocdepe co3maHo:
. B. B. Jloky4yaeBpiM
. K. b. Jlamapkom

. B. 1. Bepuaackum
. 9. 3roccom

1
1
2
3
4

17. I'eosmorndeckre 000JIOUKH 3EMITH

1. autocdepa, ruapocdepa, atmochepa

2. 9KOCHUCTEMA, arpoIieHo03, JuTochepa

3. TyHzpa, 03€epa, Io4Ba

4. buoreolieHo3, Tuapocdepa, arpodKocucTeMa
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60-6annbHas [llkana onueHnBaHUS U KPUTEPUU OLEHKH JTUCHUTIIHHBI

PCKOMeHIlyeMoe MAKCUMAJIBbHOC KOJIUYIECCTBO

baxibl o
IMoka3aTeu 1 KPUTEPUH OL[EHKH HOKA3ATENsIM 0aJ1J10B MO IMUKJIAM AU CHUIIIUH
reaq MEH/] I

YpoBeHb YCBOEHUS TEOPETHYECKOT0 MaTepHaJia Mo MoKa3aTe o «3HaThy, B 24
T.4..
Vposenwv 3nakomcmea ¢ iumepamypoti 4
Yposenwv packpvimus npuuuHHO-C1e0CMEEHHbIX CE53ell 4
Yposenv packpvimus mesxcoucyuniunapusix cessel 2
Kauecmeo omseema (e2o obwas komnosuyus, 102u4HOCMb, YOEHCOEHHOCHD, 5
obwas 3pyouyusi)
Omeemvl Ha 6ONPOCHL: NOIHOMA, APSYMEHMUPOBAHHOCHb, YOEHCOEHHOCHb,
VMeHuUe UCnoIb308amb OMEenvl Ha 60NPOCyL 05 OoJiee NOJHO20 PACKPLIMUS 4
cooeparcanusi 6Onpoca
Henosvie u 6onesvie kawecmea OOKIAOUUKA.: OMBEMCMBEEHHOE OMHOULEHUE K
pabome, cmpemieHue K 00CMUNCEHUIO BbICOKUX Pe3YTbIMAmos, 20MOSHOCHb K 4
OUCKyccuu, KOHMaKmMHOCMb
YMeHue BbINOJIHATH 32JaHUs 110 MOKA3aTeIAM «YMeThb», 36
B T.U..
Buibop éeprozo nooxooa k peuwtenuro 3a0anus 9
Oyenka npaguirbHOCMuU X004 peueHus 3a0anus 9
Kauecmeo evinonnenus 3adanus 9
Omeem Ha ymouHsiowue 60npocsl 9

Hroro 6asnoB: 60
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Pexomenayemoe
MaKCHMAaJIbHOe
banasl mo
IMoka3aTesiu 1 KPpUTEPUHN OLIEHKH KOJIHYeCTBO 0a/1110B
MOKASATEIM | 1y 0heccHoHATBLHOTO
HMKJIA

Kauecmeo evinonnenus saoauu 4
Omeem Ha ymouHsoujue 60npocsl 5
T'omosHnocmys k duckyccuu )
Dopmynuposanue 6b1600a 0 BbINOJHEHUU 3A0AYU 4
Buibop eeprozo nooxooa k pewenuro 3a0anus 4
Oyenka npasuibHOCMU X00a peuleHus: 3a0aHus 4
Kauecmeo svinonnenus 3a0anus 5
Omeem na ymouHsoujue 60npocsl 4
VYpoeens snakomemea c rumepamypoti 4
Ypoesens packpvimus npuuuHHO-C1e0CMBEEeHHbIX C8s3ell 4
Ypoeenv packpvimus mesxcoucyuniunapHulx cessei 4
Kauecmeo omeema (eco obwasn komnosuyus, 4
JI02UYHOCHb, YOEHCOeHHOCHb, 00WAs dPYOULUSL)
Omeemul Ha 8ONpoOCyHL: NOIHOMA, 5
aApeyMeHmupoBaHHOCIb, YOEHCOEeHHOCMb, YMeHUe
/lenosvie u onesvie kauecmsa OOKNAOUUKA: 4
omeemcmeeHHoe OmHouleHue K pabome, cmpemieHue K

Hroro 6a1oB: 60

% oT Max Ha0paHHBIX 00y4aKOIIUMCS
HIkanbl OlleHKH YCIIEITHOCTH

0as10B
60 - fanIbHAs MIKAJIA

. 5-Tu 6asuIbHan MIKaJa
min max
54 60 «5» (OTIINYHO)
45 53 «» (xopo11o)
36 44 «3» (YIOBIETBOPUTEIILHO)

0 35 «2» (HEYIOBJIETBOPUTEIIBHO)

OneHka «OTJIMYHO» - 0OydaroImuiica riyOOKO M MPOYHO YCBOWJI BECh MPOTPaMMHBIN
MaTepuai, UCUEPIbIBAIOLIE, IIOCIEN0BATENBHO, IPAMOTHO U JIOTUYECKU CTPOMHO €r0 M3Jaraert,
HE 3aTPYAHSIETCS C OTBETOM IIPHU BUJIOM3MEHEHUH 3a/1aHNUs, CBOOOIHO CIPABISETCS C 3ajauaMy U
OPaKTUYECKUMHU  3a/laHUsIMM, TPaBHJIBHO OOOCHOBBIBA€T MPHUHSATHIE pELICHUS, YMEeT
CaMOCTOSTENIbHO 0000IIAaTh U U3JIaraTh MaTepUal, He JOMycKas OIINOOK.

Onenka «xopomo» - o0yyaromuiicss TBepAO 3HAET MPOTPaMMHBIM MaTepuall, FPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, He JOIYyCKaeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOINPOC,
MOXET TPAaBWIbHO MPHUMEHATh TEOPETUYECKHE TIOJOXKEHUS M BJIageeT HEeoOXOIUMBIMU
YMEHUSMH U HaBbIKAMU IIPU BBITOJHEHUN NPAKTUYECKUX 3alaHUH.
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OneHka «ya0BJIETBOPUTEIBHO» - O0YJAIONIUIICS YCBOWII TOJBKO OCHOBHOM MaTepuall,
HO HE 3HaeT OTACJBHBIX JeTajed, MAONYCKAaeT HETOYHOCTH, HEJOCTATOYHO MpPaBUIbHbBIE
(OopMyIHPOBKH, HapylIaeT MOCIEI0BATEIBHOCTh B HM3JI0KEHHU IMPOrPAMMHOI0 Marepuana u
WCIIBITHIBAET 3aTPYJHEHUS B BHIIIOJTHEHUN IPAKTUYECKUX 3aJaHUN.

OneHka «Heyl0BJIeTBOPUTEIbHO» - OOydaloUIMiics HE 3HAET 3HAYUTEIBHOM YacTu
MPOrpaMMHOT0 MaTepHala, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, C OOJBIIMMH 3aTPyTHEHUSIMU
BBITOJIHAET IPAKTUYECKUE 3a/1aHuUs, 3a/Jauu.
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