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Conep:xanue

[TaciopT KOHTPOJIBHO- OLICHOYHBIX CPEJICTB

Pe3ynbrarel ocBoeHUS y4eOHOM THUCIUIUIMHBI, TOAEKAIUE IPOBEPKE
3HaHUs ¥ YMEHUS, TOJISKAIINE TIPOBEPKE

@opMBbI TEKYLIETO KOHTPOJS H MPOMEKYTOYHOM aTTeCTallH IO
y4eOHOU JUCIUILTUHE

KOMITIEKT KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTepUaigoB JJsl OLIEHKHU
OCBOCHUS y4eOHON AUCIUILITNHBI

KOMIUIEKT KOHTPOJIBHO-U3MEPUTEIbHBIX MAaTepUaioB JJsl OLICHKHU
OCBOCHHUSA y4eOHOM JUCUUIUIMHBI MATEMaTHKA (TEKYIHI KOHTPOJIIb)
KonTponbHO-u3MepHuTenpHble  MaTepuaibl Uil  [POMEXKYTOYHON
aTTeCTalluu MO0 y4eOHON AUCIUIITUHE

[Tacnopt

3anaHus 1)1 9K3aMEHYIOLIETroCs

Kputepuu onienku pesynbrara



1. MacnopT KOMILJIEKTA KOHTPOJIbHO-OII€HOYHBIX CPEICTB
1.1. O6saacTh NpUMeEHeHH st
KOMIUIEKT KOHTPOJIBHO-OLICHOYHBIX CPEACTB NpEAHA3HAYEH Ul [IPOBEPKU PE3YJILTATOB

OCBOCHHSI YYEOHOW JTUCITUTIIMHBI

OJ1.13

BUOJIOI'US ocHoBHOM mpodeccHoHATbHON

0o0pa3oBaTesIbHOM porpaMmMsl 1o crequaibHOCTH: 43.02.17 TexHOoI0rus UHIYCTPUU KPacOThI
KoMIj1eKT KOHTPOJIbHO-0LIEHOYHBIX CPE/ICTB M03B0JIseT OLICHNBATD:
1.1.1. OcBoenue obumx kommereHmii (OK):

O01Me KOMIeTeH NI

Tloka3aTen OeHKH
pe3yJbTara

NeNe 3amanuin
JJIsl POBEPKHU

OK 01. Bei6upats crioco0bt
penieHus 3a1a4
npohecCHOHATBLHOM
JIeSTEIbHOCTH,
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM.

c(OPMHPOBAHHOCTH 3HAHHI O
MecTe ¥ POJIH OMOJIOTHH B
CHCTEME HayJyHOT'O 3HAHUS;
(hyHKIIMOHATLHOM
IPaMOTHOCTH YeJIOBEKa s
pEIICHUS KU3HEHHBIX
npo0iem;

c(hOpMUPOBAHHOCTH YMEHUS
pacKphIBaTh COAEPIKAHNE
OCHOBOIIOJIATAOIINX
OMOJOrMYECKUX TEPMUHOB U
HNOHSITUN: KU3HB, KIIETKA,
TKaHb, OpT'aH, OpPTraHu3M, BH/I,
MOIYJISIINS, SKOCUCTEMA,
ouoreHo3, ouocdepa;
MeTabo0a13M (0OMEH BeIIeCTB
U IPEBpAIlEHNE YHEPTUH),
romeocras (CaMOoperyssius),
OuocuHTEe3 OeKa,
CTPYKTypHAasi OpraHu3aIus
KUBBIX CHCTEM,
JTUCKPETHOCTD,
CaMOpEeTyJISIIHS,
CaMOBOCIIPOM3BEICHHE
(penpoaykius),
HACIIE/ICTBEHHOCTH,
W3MECHUYUBOCTb,
9HEPro3aBUCUMOCTD, POCT U
pa3BUTHE, YPOBHEBAS
OpraHH3aIus;

c(hOpMUPOBAHHOCTH YMEHUS
pacKpbIBaTh COJCPKAHNE
OCHOBOIIOJIATAOIIINX
OMOJIOTUYECKUX TEOpHUil U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTaIllAOHHOM,

[Ipaktuueckue 3austus Ne 1-
14, nabopaTtopHbie paboThI
Nel-2

Pe3ynbTaThl

TG GepeHIIMPOBAHHOTO
3ayeTa




OO01He KOMIIeTeHIIMHT

IMoka3aTesu oleHKH
pe3yjabTara

NeNe zaganmii
JJIS1 IPOBEPKHU

9BOJIIOLIMOHHOM,
MMPOUCXOKIACHUSA )KU3HU U
4yeJI0BEKa;

c(hOpPMHUPOBAHHOCTH YMEHUS
pacKphIBaTh
OCHOBOITOJIATraroIINe
OMOJIOTHYECKHUE 3aKOHBI U
3akoHomepHocTH (I
Mengaens, T. Moprana, H.A.
Basmitona, O. I'exkenst, @.
Miromnepa, K. bapa), rpanuiist
WX MPUMEHUMOCTH K KUBBIM
cucTeMam;

MIPUOOPETEHNUE OIbITA
MIPUMEHEHHUSI OCHOBHBIX
METOI0B HAYYHOTO TIO3HAHUS,
HCIIOb3YEMBIX B OMOJIOTHH:
HaOII0JICHUS U OTIMCAHUS
JKUBBIX CUCTEM, ITPOIIECCOB U
SIBJICHU; OpraHu3aliu 1
MPOBEACHUS OMOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BHISIBIICHUS
3aBUCUMOCTH MEXKITY
HCCIEAyeMbIMU BETMYMHAMHU,
00BSICHEHUS MOTYYEHHBIX
pe3yabTaTOB U
(hopMyIpOBaHUS BHIBOJIOB C
HCIIOb30BAHUEM HAYUHBIX
TOHSATUHI, TEOPUMN U 3aKOHOB;

c(OPMHPOBAHHOCTh YMEHUS
BBIJICIISATH CYIIECTBEHHbBIE
MIPU3HAKH BUPYCOB, KIETOK
MPOKAPHUOT U IYKAPHUOT;
OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
OPTaHU3MOB, BUJOB,
OHOreoIEHO30B U DKOCUCTEM;
0COOEHHOCTH TPOIECCOB
oOMeHa BEIECTB U
MIPEeBpaIleHHs SHEPTHH B




OO01He KOMIIeTeHIIMHT

IMoka3aTesu oleHKH
pe3yjabTara

NeNe zaganmii
JJIS1 IPOBEPKHU

KJIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO U
SHEPTreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a,
Mei03a, OII00TBOPEHHS,
Pa3BUTHS U PAa3MHOXKEHUS,
WH/IUBUYyAIbHOTO Pa3BUTHS
opranusma (OHTOreHe3a),
00pbOBI 32 CyIIECTBOBAHHUE,
€CTECTBEHHOT0 0TOOPA,
BHUI000pa30BaHUs,
MIPUCTIOCOOTICHHOCTH
OpPraHu3MOB K cpejie
OOUTaHUs, BIUSHUSL
KOMITOHEHTOB 3KOCHUCTEM,
AHTPOIIOTCHHBIX U3MECHCHUH B
JKOCHUCTEMAX CBOEH
MECTHOCTH, KPyroBOpoTa
BEIIECTB U NPEBPALICHUE
SHEpPruu B Ouocdepe;

c(OPMUPOBAHHOCTH YMEHUS
pemaTh OMOJIOTUYECKHE
3aJ1auu, COCTaBIISATh
TeHOTUIINYECKHUE CXEMBI
CKPELIMBAHUS IS Pa3HBIX
THUIIOB HacJel0BaHUs
MIPU3HAKOB y OPTaHU3MOB,
COCTABIISITH CXEMBI TIepeHoca
BEIIECTB ¥ YHEPTHH B
9KOCHCTEeMaXx (LIeTH MUTaHMUs,
MUIIEBBIE CETH)

OK 02. Mcnons3oBaTh
COBPEMEHHBIC CPEJICTBA
MOMCKa, aHaAJIN3a U
WHTEpIIpETa HHHOPMAITUN
¥ MTHPOPMAIMOHHBIE
TEXHOJIOTHH IS BBIIIOJTHEHUS
3a/1a4 npodeccuoHaIbHON
eI TENILHOCTH

c(hOpMUPOBAHHOCTh YMEHUM
KPUTHUYECKH OI[CHUBATH
uH(pOpMaINIo
OMOJIOTUYECKOT0 CO/IePIKaHUs,
BKJTIOYAIOIIYTO
TICeB/IOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB
(cpencTBa MaccoBoM
nH(popMaluu, Hay4HO-
MOITYJISIPHBIE MaTePUAIIbI);
WHTEPIPETHPOBATH ITHYECKHE




OO01He KOMIIeTeHIIMHT

IMoka3aTesu oleHKH
pe3yjabTara

NeNe zaganmii
JJIS1 IPOBEPKHU

ACIEeKTbl COBPEMEHHBIX
HUCCICIOBAHUN B OMOJIOTUH,
MEJIUIIMHE, ONOTEXHOJIOTHH;
paccMaTpuBath ri100aabHbIC
9KOJIOTUYECKHE MPOOIIEMBI
COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIECHUIO
K HUM COOCTBEHHYIO
TTO3UITHIO;

c(OpPMUPOBAHHOCTH YMEHUI
C03/1aBaTh COOCTBEHHBIE
MMMCbMEHHBIC U YCTHBIC
COOOIIIECHUSI HA OCHOBE
Ouosoruueckoi nHpopMauu
13 HECKOJIbKUX UCTOUYHUKOB,
IPaMOTHO UCHOJIb30BaTh
MOHSTUMHBIN amnmapar
OMOJIOTHH

OK 04. DpdpexTrBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUIEKTUBE U
KOMaH/1e

MIPUOOPETEHNUE OIbITA
MPUMEHEHUS] OCHOBHBIX
METOJ0B HAYYHOT'O MO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTHH:
HaOJIIOICHUS U OITUCAHHUS
JKHUBBIX CHUCTEM, ITPOIIECCOB U
SIBJIEHU; OpraHU3allu 1
MIPOBEIEHUS] OMOIOTMUECKOTO
SKCIEPUMEHTA, BbIJBUKEHUS
TUITOTE3, BEISIBIICHUS
3aBUCUMOCTH MEXIY
HCCIeAyeMbIMU BETMYUHAMU,
00BSICHEHUS TTIOTYYCHHBIX
pe3yJIbTaToOB U
(hopmyIupoBaHUS BBEIBOJIOB C
HCMOJIb30BAHUEM HAYUHBIX
TOHATUH, TEOPUM U 3aKOHOB

OK 07. ConeiicTBoBaTh
COXPAaHEHUIO OKPYXKaIoUIeH
Cpelbl, pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
MIPUHLIUIIBI OEPEKITUBOTO

c(hOpMUPOBAHHOCTH YMEHUS
MMPUMCEHATH ITOJTYUYCHHBIC
3HAHUSA JUISI OOBSICHEHUS
OMOJOTUYECKHX MPOIECCOB U
SIBIIGHUH, 17151 TIPUHSATHUS




O01mue KOMIEeTEeHIIHHA

IToxa3aTean oleHKH
pe3yjabTara

NeNe zananuit
JJIS1 IPOBEPKHU

MPOMU3BOCTBA, 3P (HEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX
CUTYaIUsAX

IIPAaKTUYECKUX PEUICHUH B
IIOBCEITHEBHOM KU3HHU C
LENbI0 00ecTieueHHs
0€30I1aCHOCTH CBOETO
310pPOBBS U 3J0POBbs
OKPY>KAIOIIHUX JIIOJIEH,
COOJIFOICHUS 3]I0POBOTO
o0pa3a *KU3HH, HOPM
IPaMOTHOI'O IIOBE/ICHHUS B
OKPY’KaroIleH MPUPOTHON
cpelie; IOHUMaHue
HE00X0AMMOCTH
UCIIOJIb30BaHUS JOCTHKCHUN
COBPEMEHHOW OHOI0rnu U
OMOTEXHOJIOT U IS

palroHaIbHOrO
PUPOIOTIOTB30BAHUS
IIpodeccnonanbHbIC OcHoBHBIE nokasareju | Popmsl " MeTOAbI
KOMIIETeH I U OlIEHKH pe3yJibTaTa KOHTPOJISl M OlleHKHU
3HaTh OCHOBBI
MUKPOOHOJIOTHH
IIK 1.6. BeinonnsaTe P [TpakTnueckue 3ansatus Ne 12,
YMmetb NPUHUMATH
CaHUTApHO- 13,14
MPAaKTUYECKUX  PEIICHUs B
AIUIEMUOJIOTMYECKHE . JlaboparopHoe 3ansTue Ne2
MOBCETHEBHON  JKU3HU  C
TpeOoBaHUS npu Pesynbrarhr
MPEIOCTABIICHUN  BU3AKHBIX HEIIbIO obecreuer nudpepeHIIPOBaHHOTO
p 0€30MacHOCTH CBOETO p P
yCIIyT 3auera
3/10pOBbS u 310POBbsI

OKPYKAIOIIUX JI0IeH

1.1.2. OcBoeHne ymeHMii U yCBOeHHMe 3HAHMIA:

Koabl .
e321.111> OcBoeHHbIE YMeHMUS, Iloxa3aresn oeHKHN NeNe zapanmid s
pesy YCBOEHHbIE 3HAHUS pe3yjabTara NnpoBepKH
TAaTOB
P 1. XapakTepu30BaTh CTPYKTYPHO-(DYHKIIMOHAJIBHYIO OPraHU3AUI0 KJIETKH Ha
OCHOBE HA0JII0IeHu I
P/ 1.1. | XapakTepu30BaTh CTPOSHUE M | 3aMIOJHEHHUE TAOIHUIT JIP Nel
(YHKIIMH OCHOBHBIX TECT 13 Ne 1-2
GHOTIOTMMEpOB, KITETKH I ee OI_ICHI/IBaeMa}Iv,Z[I/ICKYCCI/ISI Kontponbnas pav60Ta
(pOHTANILHBIN OMPOC «MonexyspHbIi
CTPYKTYPHBIX 3JIEMEHTOB
YPOBEHb OpraHU3aluU
PJ1.1.2. | Onpenensith pe3yabTaThl peleHue 3ana4y KUBOTO»
W3MEHEHHS T€HETHUECKOTO MPaKTHUKO-
OPUEHTHUPOBAHHbIE




KOZia B Mpoucccax MaTpuIHoro

PpaCUYCTHBIC 3aJaHUA

CHHTE3a
PJ] 1.3. | Opranu3oBbiBaTh HAOMIOIEHUE | TECT
OHOJIOrnYeCcKuX 00BEKTOB Ha OleHUBACMas TUCKYCCHs
MOJEKYIAPHOM H KiteTounom | PPOHTAIBHBIN Onpoc
YpOBHE
P/ 2. IIporuo3upoBarsh BO3HMKHOBEHHE NMPU3HAKOB B X0/1€ HHANBHAYAJIbHOI0
Pa3BUTHS M PA3MHOKEHUSI OPTaHNU3MOB
PJ12.1. | Xapakrepu3oBaTh 3Tallbl 3aI10JHEHHUE TaOJIHNIL 13 Ne 3-9
VHJIMBHIyalbHOTO pa3BUTHs M | OLCHUBaeMast quckyceust | KoHTponbHast pabora
PA3MHOKEHHS OPTaHH3MOB (GpOHTANIbHBIN OMPOC «Ctpoenne u pyHKITUU
perieHue 3aaau OpraHu3Ma
PJ1 2.2. | Onpenensite BO3MOXKHOE peuieHue 3aaa4y
BO3HHUKHOBEHHE (ponTaNBHBEI OMIPOC
HACJIECACTBEHHBIX IMPU3HAKOB
P/ 2.3. | AHamu3upoBaTh OCOOCHHOCTH | (DPOHTAIBHBINA OIIPOC
WHIWBUAYaJILHOT'O Pa3BUTHS pa3paboTKa JIEHTHI
OPraHU3MOB B Pa3IMYHbIX BpCMCHH
YCIOBUSX
PJI 3. APpPrymMeHTHPOBATh HEOOXOAUMOCTH COXPAHEHHSI MHOT000pa3usi OPraHU3MOB C
1eJIbI0 0epesKHOr0 OTHOLICHHS K OKPYKalolIeil cpeae
PJI 3.1. | OnuceiBaTh BOBHUKHOBEHHE TECT I13 Ne 10-12
MHOT006pAa3MsI OpraHu3MoB M | OLCHHBaeMas quckyceust | JIP Ne 2
X B3aHMOICHCTBHE C (GpOoHTaNBHBIHN OIIPOC KonTponbnas padora
OKDYKAIOMEH Cpenoi HOI[FOTOBKil YCTHBIX «Teopetnueckue
COOOIIEHUI C ACIIEKTHI DKOJIOT U
Ipe3eHTaluen
PJ13.2. | Beibupats Mepbl JUIs IIPaKTHUKO-
MOJJEpKaHUs YCTOMYUBOTO OPHCHTHPOBAHHBIC
pasBuTHS GHOChEpHI pacyeTHbBIC 3aIaHUs
OIICHUBAEMasl IUCKYCCHSI
perieHue 3aaau
PJI 4. BoIsIBASITH NPUYMHHO-CJIEICTBEHHbIE CBA3U MEXKIY OMOJIOTHYeCKMMU 00beKTaMM,
NnpoueccaMu U sIBJICHUSAMH NYTEM HCCJIe0BAHUI HA KUBBIX 00bEKTaxX
PJ1 4.1. | OnuceIBaTh METOBI KeliC Ha aHaJIn3 TI3 Ne 13-14
OMO3KOJIOTHYECKHUX HHpOpMaLUH
HUCCIeJ0BaHUN
PJ1 4.2. | [InanupoBaTh OMOJOTHYECKHA | KEHC Ha aHATH3

OKCIICPUMCHT

uHpopMaun




2.Pe3yabTaThl OCBOEHHSI Y4eOHOH TUCUMIINHBI, MOAJeKaIINe MPOBepKe

2.1 3HaHus ¥ yMeHUSs, OAJIeKALIM e MPOBEPKe

B pe3ynbraTe arTecranuu 1o yueOHOH TUCHMIIIMHE OCYLIECTBISAETCA KOMIUIEKCHAs! TPOBEpKa
CJICAYIOIIMX YMEHHUI U 3HAHUH, a TaK)Ke JUHAMUKA (OPMHUPOBAHUS OOIINX KOMIIETEHIIHIA:

Tabmuma 1
Buasbl arrecranuu
HaumeHnoBaHue 3jieMeHTa yMeHH [TpomexyTouHas
WM 3HAHUH Texymui KOHTPOJIb aTrecranus
P/.1- P/1.4 TECT HuddepennmpoBanHbIi
OLICHUBAEMasl IUCKYCCHSI 3a4€T

(bpOoHTAIBHBIN OIIPOC
00CyXJIeHHUE 110 BOIPOCaM
JCKIUH

YCTHBIE COOOMICHUS C
Npe3eHTaluen

3aroJIHEHUE Ta0JIHIl
pa3paboTKa JICHTHl BpEMEHH
pa3zpaboTka rioccapus
Keiic Ha aHaln3
uH(pOpMaIN

BBIIOJIHEHUE KOHTPOJIBHBIX,
MIPAKTUICCKUX U
J1a00paTOPHBIX pabOT

2.2 ®opMbI TEKYLIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTAlMM M0 Y4eOHOM INCHUILTHHE

KoHTpoJib 1 O1leHKa 0cBOeHHs Y4eOHOI IMCHUILTHHBI 110 TeMaM (pa3aejam)

Texkymmii KOHTPOIb

HpOMemmimaﬂ aTTeCranus

DyieMeHT y4eOHoit
AUCHUILINHBI

dopMa KOHTPOJISA

IIpoBepsiem
bie PJ[

dopma
KOHTPOJIA

IIpoBepsiembl

e P

Paszgea 1. Kinerka — cTpyKTYpHO-(PYH

KIHOHAJIbHAA ¢AMHUIIA ) KUBOI'O

Tema 1.1.
buonorus kak Hayka. rect PIL11 Huddepenunp PI.1.1
OO6m1ast XxapakTepucTruKa AL -BaHHBIN 3a4eT OK2

KHU3HU
Tema 1.2. OnenuBaemas Pa.1.1
CrpyKkTypHO- JUCKYCCHSI P Huddepenunp OK-1
J.1.1 o

(GbyHKIIMOHATIbHAS naboparopHas paboTa -BaHHBIN 3a4eT OK-2
OpraHu3anus KJIeToK Nel OK-4




Tema 1.3. CtpykTypHO- . P12
() YHKLMOHATbHBIE @poHTANBHBINA OIIPOC PIL12 Tuddepentup OK. _.1
(bakTopsI paspabotka rioccapus o -BaHHBIN 3a4€T OK - 2
HACJIEICTBEHHOCTHU
Tema 1.4. P11
OOMeH BelecTB 1 (ppoHTAIBHBIH OIPOC PI.1.1  |duddepeHiup P H' ) '2
MPEBpAILICHUE YHEPTUH B peleHue 3a1a4y PJI.1.2  |-BanHBIl 3aueT OK’ _'2
KIIETKE 13 Nel
(bpoHTaNbHBIN OIIpoC PILILL
Tema 1.5. XKuznenusiii I13 Ne5 Tudbepeniu PI.1.2
MK KTeTkd. Mutos. | KOHTpOJIbHAs padora P/.1.2 _BaHHHEI 3;62 P/.1.3
Meiio3 Nel OK-2
OK-4
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa
Tema 2.1. C 2.1 PA2.1
ema 2.1. CtpoeHue J1eHTA BpeMeHH P/1.2. I[H(l)q)elzeHqu OK - 2
opranm3ma -BaHHBIN 3a4eT OK - 4
P11.2.1

Tema 2.2. (pOHTAJILHBIN OMPOC
DopMBI pa3MHOKECHHUS HH(N)GEGHHHP PA21
-BaHHBIN 3a4eT OK -2

OpraHHU3MOB
Tema 2.3. pa3paboTKa JTeHTHI PIL2.1 Auddepentmp|  PIA.2.1
OHTOreHe3 pacTeHuil, 13 Ne3 - -BaHHBI 3a4eT OK-2
’)KMBOTHBIX U YEJIOBEKA OK-4
Tema 2.4. paspabotka P22 Juddepentmp PJ1.2.2
3aKOHOMEPHOCTHU raoccapus Az2. -BAHHBIH 3a4eT OK-2
Hacjaeq0BaHus peleHue 3aaa4y OK -4
I3 Ne 4

P1.2.2
Tewma 2.5. CuemieHHoe (ponTanbHbIit onpoc P22 I[I/I(I)(l)e}’j CHIMP P§.2.3
HACIIe/[OBAHME PU3HAKOB|  PEIICHHE 3a/1a4 Pl1.2.3 “BaHHBIM 339€T) QK -1
OK -2
TECT PI1.2.1
Tema 2.6. 13 No5 PJ1.2.2 Huddepenmmp P11.2.2
3aKOHOMEpHOCTH KOHTPOIbHAS PJ1.2.3 -BaHHBIN 3a4eT P23
U3MEHYUBOCTH paboTaNe2 OK-1
} OK -2

Pasnen 3. Teopusi 3BoJ1ronMH




Tewma 3.1. Uctopus (poHTaNTBHEIII O1poC PIL3.1 Huddepenmmp PJ/1.3.1
SBOJIIOIIMOHHOTO YYEHHS. 13 Ne6 o -BaHHBIN 3a4eT OK-2
MuKpO3BOMIOLMS OK -4
Tema 3.2.
MakpoaBosronus. YCTHBIE COOOIIEHUS C HAuddepenrmp PI.3.1
PJ1.3.1 -
BosnukHoBeHuE 1 Hpe3eHTaHHeﬁ -BaHHBIN 3a4eT OK - 2
pa3BUTHE )KU3HU HA 13 No 7-8 OK-4
3emuiie }
Tema 3.3. (poHTANBHEII OMIpOC Aupdepenuup|  PIL3.1
PJ/1.3.1 -
IIpoucxoxnenue 3aIl0JIHEHHUE TaOIHIIbI -BaHHBIN 3a4eT OK -2
YeJ0BeKa — AaHTPOIIOTEHE3 113 Ne9 OK-4
Pasznea 4. Dxojiorus
PJ1.3.1
Tema 4.1. Dxonornueckue| SAIOTHCHNC Tabnn PA.3.1 I[H(l)q)elzeHqu lgi[(%i
(bAKTOPBI U CPEJTB HKH3HH Pa.3.2 -BaHHBIN 3a4eT
OK-2
OK-7
P/1.3.1
Tewma 4.2. Tlomynsmus, paspaboTka PA3.1 I[H(bq)e]‘?eHHHp 1())'?(3_%
COO00IIIeCTBA, DKOCUCTEMBI riioccapus PJ13.2 ~BaHHbBIN 3a9CT
113 Nel0 OK -2
) OK-7
PJ1.3.1
Tema 4.3. buocdepa - OlleHMBaEMas P11.3.1 Huddepenunp P1.3.2
riobanbHast JICKYCCHS P11.3.2 -BaHHBIN 3a4ET OK-1
9KOJIOTUYECKAs CUCTEMA 13 Nol 1 OK-2
) OK -7
PJ1.3.2
Tema 4.4. Bnustaue PI132 Huddepenunp OK-1
AHTPOIIOTeHHBIX YCTHBIE COOOIIEHUS C A3. -BAHHBIH 3a4eT OK -2
dakTopoB Ha Ouochepy npe3eHTaIuen OK-4
OK -7
Tema 4.5. Bausaue nabopatopHas L — 1())’?(3_3
COIMATHHO- pabotaNe2 P/1.3.2 IZ p OK - 4
HKOJIOTMYECKUX (PaKTOPOB| KOHTPOJIbHAs paboTa ~BAaHHBIN 3a9CT OK - 7
Ha 3JI0POBBE YETIOBEKA No3 K11
Paznen 5. buojiorusi B :kM3H1
P/1.4.1
PJ1.4.2
Paznen 5. buonorus B e P1.4.1 Huddepenmmp OK-1
KU3HU PJ1.4.2 -BaHHBIN 3a4eT OK-2
OK-4

K 1.2




3.KoMIJIEKT KOHTPOJBbHO-U3MEPHUTEJbHBIX MATEPHAJOB /Jsi OHEHKH OCBOEHHUA
Y4eOHOi TUCIUTNIHHBI

3.1. Ob61ee mosto:KkeHUE
OcHOBHOH 1IeNBIO OICHKH Kypca ydeOHou mucturuimabl OJ1.13 buosorus spisercs
OLICHKA OCBOCHUSI YMEHUHN U YCBOCHMS 3HAHUM.
Onenka kypca yueOHoW muctumuael  OJ[.13 buonorus ocymiecTBiaseTcs ¢
UCIIOJIb30BaHUEM CIISAYIOMUX GOPM B METOI0OB KOHTPOJIS:
® TecT
® OlCHMBaeMasl TUCKYCCHS
(bpoHTaNbHBIN OMpOC
00CyXJIeHHUE 110 BOIPOCAM JICKIIUU
YCTHBIE COOOIICHMS C MTPe3eHTAINCH
3aI0JIHEHUE TAOJINILL
pa3paboTKa JICHThI BpeMEHU
pa3paboTka riaoccapus
Kelic Ha aHau3 HHPOPMALIUU
BBITIOJTHEHNE KOHTPOJIBHBIX, MPAKTUYECKUX U JTa0OpaTOPHBIX paboT
mudepeHIMPOBaHHBIN 3a4eT

3.2. KoMIJIeKT KOHTPOJIbHO-U3MEPUTETbHBIX MATEPUAJIOB /1JIsl OIIEHKH OCBOEHHUS YUeOH i
aucoumanabl OJ1.13 Buosorus
(TeKylIuil KOHTPOJIb)

Tema 1.1.
buosiorus kak Hayka. O0masi XapakTepuCcTHKA KU3ZHH
TECT

1. Kakoii ypoBeHb OpraHu3anum ’KUBOH NPUPOABI NPeACTABJIAET C000il COBOKYITHOCTH
BCeX IKOCHCTEeM 3eMHOr0 MAapa B X B3aUMOCBSI3HU:

a) ouocdepHprii  + 0) PKOCHUCTEMHBIH

B) MOMYJISLUOHHO-BUOBOI ') MOJIEKYJISIPHBIN

2. Ha kakoM ypoBHe OpraHu3anuu ;KMBOM MPUPOAbI HAXOAUTCH s10J10HA 00LIKHOBEHHA:
a) bnocdepHsbIi 0) PKOCUCTEMHBIN
B) MOMYJISALMOHHO-BUJOBOM + ') MOJIEKYJISIPHBII

3. Kakasi Hayka u3y4aeT cTpoeHHe U (PYHKIIUHU OT/eJbHBIX JIEeTOK:
a) Ouomnorus 0) reHeTuKa
B) aHATOMUS ') LUTOJIOTHS +

4. Kakasi Hayka no3BoJisieT OpUEHTHPOBATHCSA B OTPOMHOM MHOI000pa3uy OpraHu3MoB:
a) DKOJIOTHsI 0) cucremaruka +
B) Ouosorus r) 60oTaHuKa

5. Ha cyOK/1€TOYHOM YPOBHE M3Y4aIOT:

a) CTpOeHUE U (PYHKIIMH OPTaHOMIOB KJIETKHU +
0) OMOXUMHUYECKHE PEaKuu B )KUBBIX CHCTEMaX
B) MEXAHU3MBI JEJIEHUS KIETOK

') CTpOeHue U (PYHKINU OTJEIbHBIX 0cO0ei



6. Ha opranu3MeHHOM ypOBHe H3Y4al0T:

a) cTpoeHue U QYHKIIUH TKaHEH

0) pa3BUTHE U CHEIUATU3ALNIO KIETOK

B) B3aMOOTHOIIIEHHUE OPraHU3MOB B MOMYJISIUAX
I') CTpoeHUE U (PYHKIIMH OTIEIBHBIX 0cO0ei +

7. Ha nomyJisiiMOHHO-BU/I0BOM YPOBHE H3y4YaloT:

a) cTpoeHue U QYHKIIUK TKaHEH

0) hopmupoBaHHEe OMOTEOIIEHO30B

B) B3aIMOOTHOIICHHSI MEX]Ty MOIYJISIUSIMHI B OMOT€OI[eHO3aX +
') KpyrOBOPOT BEIIECTB U 3HEPTUU B Onochepe

8. Kakas Hayka n3y4yaer cTpoeHre M (PyHKIMH TKaHei:
a) TeHEeTHUKa 0) rucrosiorus +
B) aHATOMUS ') LIUTOJIOTUS

9. Kakasi Hayka u3y4aeT 3aKOHOMEPHOCTH HAC/IeI0BAHUS MPU3HAKOB:
a) reHeTuka + 0) TUCTOJIOTHS
B) aHATOMMUS I') LATOJIOTUS

10. Ha 6nocdepHoM ypoBHe U3y4alOT:

a) GopMHUpOBaHHUE OMOTEOIIEHO30B

0) cTpoeHue u PyHKIIUU OTICIBHBIX 0COOEH

B) KPYTOBOPOT BEIIECTBA U SHEPTUH B Ouocdepe +
T') cTpoeHue U PYHKIIMH TKaHEH

Tema 1.3. CTpyKkTYpHO-PyHKUMOHAJIbHBbIE (AKTOPHI HACIEACTBEHHOCTH

Tecr

HYKJIEMHOBBIE KHUCJIOTbBI

1. Ctpoenue mouekyansl JHK 0b110 OTKpBITO:

a) Y. Yorconom u ®@. Kpukom +

6) O. I'ekkenem u @. Mrosnepom

B) K. Kopdencom u T. Mopranom

r) T. [lIsannom u M. Illnerinenom

2. MoHOoMepaMM HYKJIEMHOBBIX KMCJIOT SIBJISIIOTCS:
a) a30TUCThIE OCHOBAHUS

6) pubo3a u au3oKcuprud03a

B) HYKJICOTHU]IbI +

I') @30TUCThIE OCHOBAHUS, pud03a UM TU30KCHpHO03a
3. Kakoe a3oTucrtoe ocHoBanue He BXxoauT B coctaB JIHK:
a) aJICHUH

0) ypart +

B) I'yaHUH

T') TAMUH

4. B 4ém coctout cxoacro moJsekya JJHK n PHK:
a) UMerT hopmy cupanu

0) COCTOAT U3 IBYX MOJMHYKJICOTUIHBIX LIENeH

B) 00€ cojeprKaT 1o HECKOJIBKO THICSY TE€HOB

I') 3TO OUOTONHUMEPBI, COCTOSIINE U3 MOHOMEPOB-HYKJICOTUIOB +
5. B cocras moJgexyasl JTHK Bxoaur yriesoa:

a) pu0o3bI



0) ne3okcupubo3bI +

B) TJIFOKO3bI

) GPYKTO3HI

6. ®ynkuuu JHK B kierke:

a) UCTOYHUK dHEPIrun

0) XpaHUTENb HACIICICTBEHHON HH(pOopMaIuu +
B) oOecrieunBaet cunre3 ATO

T') y9acTBYeT B ()OTOCUHTE3E

7. JHK otiimyaercsa or PHK conep:xxkanuem:
a) caxapa u BOJIbI

0) a30TUCTHIX OCHOBAHUM U MHO3MHA

B) caxapa U a30THCTBIX OCHOBaHMI +

r) hocharHO TpyNIIBI

8. Kakoii Tpumiier Ha /IHK coorBercTByeT Komony YI'Ll na u-PHK:
a) TLI

0) TI'L(

B) ALl +

r) [II'T]

9. Penymummkanust — 3T0:

a) cuate3 u-PHK

0) yasoenue mosekyisl JJHK +

B) 00pa3oBaHKE MOJUTICTITHIA

I') IEPEHOC aMHUHOKHUCIIOT B pHOOCOMY

Tema 1.4.00MeH BellecTB U NPeBpallleHUe JHEPTUHU B KJIeTKe
O0cyxaenne o BONPoOcaM JIeKIUH.
[IpuMepHBIi NepedeHb BOMPOCOB JIs1 00CYKIEHUSI

1. Yro Takoe accUMMIISIINS?

2. Yro Takoe ¢poTocuHTE3?

3. HazoBuTte riobanbHyI0 poib poTocuHTe3a?
4. Tlnactuyeckuit oOMeH — 3T0?

5. DHepreTudeckuii o0OMeH — 310?

Pemenue 3axau

3amaua 1. Yuactok oanou nienu monekysbl JJHK nMeer mocienoBarenbHOCTh HYKJICOTUIOB: A-
I-T-II-T-A-A-1I-T-I'-A-T-1{-A-T. 3anummuTe nocaea0BaTeIbHOCTh HYKJIECOTHI0B BTOPOU LIETIH

JIHK.

Jano: JHK A-TI'-T-1I-T-A-A-11-T-T"-A-T"-11-A-T

Pewenue: ( nykneorunsl sropoit nenu JJHK nmoxpOupaem mo npuHuuny KoMIieMeHTapHOCTH A-
T,T-ID)JHKATTHTAALTTIATHATAHKTIHATATTIAOTHITA

Omeem : BTopas nens JJHK umeer nocnenoBareasHocTh HykiieoTua0oB T-11-A-T'-A-T-T-I"-A-11-
T-II-I'-T-A

3anaga 2. Yuacrok nenu mosekynsl JJHK nmeer nocnenoBarensHocTs Hyki1€oTHI0B: L[-T-A-A-
-II-A-T-A-I'-T-T-I'-A-T". 3anumure mocienoBaTeaTbHOCTh HyKiIeoTn10B UPHK.

Hano: JHK 1I-T-A-A- [I-1I-A-T-A-T-T-T-T'- A-T’

Pewenue: ( nykneoruns ”PHK nondupaem no npunnuny kommiaementapHoctu k JIHK : A-V,
I'-1)

JHKOTAALOUATATTTIAT

PHKTAYVYITVYAVIAALVI;



Omeem : ”PHK umeet nocnenoBaTenbHOCTh HYKIEOTHAOB [-A-Y-V-I'- I'-V-A-V-1I-A-A-L-V-
11

3agayva 3. Onpenenure nocienoBaTeabHOCTh HyKieoTna0B MPHK, antukogonsl mosekysn TPHK ,
eciu pparment JIHK umeer mocnenoBarenbHocTh HyKiIeoTHaA0B I-11-11-T-A-1[-T-A-A-T"-T-1]
Jano: JHK I'-LI-1I-T-A-LI-T-A-A-T"-T-11,

Pewenue: (AykieoTHapI MOO0MpPaEM 1Mo IpUHIUITY KoMiieMeHTapHoctu A-Y, I'-1] mox JIHK
cuavaia crpoum HPHK, 3atem TPHK)

JHKTIHIITAOTAATTI

nPHKIOT TAYIAYVYILOAT

TPHKTHIUYALOVYAAT VI

Omeem : ”PHK umeet nocnenoBatenbHocTh HykjieoTuaAoB [ITTAYI AV VI AT
anTukooHel TPHK ' I Y AL YA AT YV I

3anaua 4. B monekyne JIHK Ha noito HykiieoTHA0B ¢ ryanuHoM npuxoautcs 20%. Onpenenure
MPOIEHTHOE COOTHONIEHUE IPYTrUuX HyKJIeoTua0B B 3Toil JTHK.

Pemenue:
Hcnonwsizyem npasuina Yapradda: I' =1 =20%

A+T=100-(20 + 20)
A+T=60%,A=T=30%
N Omeem: 1] =I'=20%, A=T=30%.
3amaua Ne5. @parment nenu JHK umeer nocnenoBarensHocts LILIATAI'LL. Onpenenure
HYKJICOTHIHYIO TIOCTIEI0BATEIbHOCTH BTOPOM LIEMU U 00I1Iee YUCII0 BOAOPOTIHBIX CBSI3EH,
KOTOphIe 00pa3yroTcs Mexay nyms nersivu JJHK. O0bsicHUTE TTOTydeHHBIC Pe3yIbTaThI.
Pewenne:
1) 1 merms IHK: IIIIATATL]
2 mens JIHK: TTTATIT
2) mexxny Hykieotugamu A u T oOpasyrorcs 2 BOJIOpOAHBIE CBSI3U, BCETO CBs3el 3 X 2 =6
3) mexnay Hykineotuaamu I u L] oO6pasyrorcst 3 BOJopoaHbIE CBSI3U, YHCIIO CBsizeit 4 x 3 = 12.
4) o0riee ynCIo CBS3EH MEXIY NByMs nermsivu 12 + 6 = 18.
Omeem: 18 BOJTOPOIHBIX CBSI3EH.
Tema 1.5. ) KusHeHHbII HUKJ KiIeTku. MuTo3. Meiio3
O0cyxkaeHue 1o BONPOCaM JICKIUH.
[TpumepHBIii TepeueHb BOMPOCOB I 00CYKIeHUS
1. Kakwue u3MeHeHHUsI B KIETKE MPEAMIECTBYIOT JIEICHUIO?
2. OxapakTepusyiTe Ga3bl MUTO3a U KPAaTKO PACCKAKUTE, KAK MMPOUCXOTUT ITOT MPOILIECC.

3. B uewm 3axmrouaercsa OMOJIOrMYECKOE 3HAYEHUE MUTO34a?
4. Yem Meiio3 oTiIM4aeTcs 0T MUTO3a?



5. B uewm 3akirouaercd OUOJIOrHYECKOe 3HAUEHUE Mero3a?

Tema 2.1. CTpoenne opranusma
O0cy:xneHue 1Mo BONpPoOcam JeKIuM.
[TpuMepHBIii IepedeHb BOPOCOB ISt 00CYKACHUS

1. Jlaiite onpeneneHus MOHSATUNA: OpraHu3M, 0COOb

2. Kaxkue opranu3mbl Ha3bIBAIOT KOJIOHUAIBHBIMU?

3. Uto Takoe OJHOKJICTOUHBIN OpraHu3M? UeM OH OTINYAETCs OT KJIIETKH MHOTOKJICTOYHOTO
opranusma?

UTo 1aeT MHOTOKJIETOYHBIM OpraHru3MaM CHEeIUaTN3alnsl KIeTOK?

[Touemy 3BONIOLMOHHOE Pa3BUTUE OPTaHUYECKOIO MUPA MOILIO [0 IIYTH MOSBICHUS
MHOTOKJIETOYHOCTH?

6. IlpuBeaute npuMepbl OJHOKIETOUHBIX OPIraHU3MOB B Pa3HbIX [[apPCTBAX.

o &

Tema 2.2. @opMbl pa3MHOKEeHHUSI OPraHU3MOB

O0cyxaenne o BONPOCaM JIEKIUH.
[TprMepHBIii TepeueHb BONPOCOB I 00CYKIEHUS

OxapakTepusyiiTe 6€Croblii crnocod pa3sMHOKEHHUS.

[TpuBeauTe npuMepbl BEr€TaTUBHOI'O Pa3MHOKEHHS.

Kakas ¢hopma pa3sMHOXKEHHS IIMPOKO pactpocTpaneHa B npupoe? [louemy?
B yeM 0co0eHHOCTH 110JIOBOTO pa3MHOKEHUS?

[Tpu3sHak, XapakTepHbIN U ISl IMLIEKJIETKU, U JJIs cliepMaTo30ua?

arONE

Tema 2.3.
OHTOreHe3 pacTeHni, ;)kWNBOTHBIX M YeJI0BEKAa

Pa3paborka JieHTHI BpeMeHHn

@opMyIUpOBKa 3a/1aHUA: CO3/alTe JEHTY BPEMEHU, OTPAKAIOIIYIO 3TAIbl OHTOTE€HE3a
OT/IENIbHOM TPYMIIBI )KUBOTHBIX WJIM YEJIOBEKA C KpaTKoM xapakTepuctukoil. Hazpanus cranumii
JOJIDKHBI OBLITH PACIIOJIOKEHBI B XPOHOJIOTHYCCKOM MMOPAAKE, OCHAIICHBI KPATKUM OIMMCAHUEM
OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI PUCYHKH. 3aaHKe BBITIOIHSAETCS B MalbIX rpymnmnax (3-4
YEJIOBEKA)

Tema 2.4. 3aKOHOMEPHOCTH HACJIET0OBAHUSA

Pa3pa6oTka rioccapus
®opMyJIMPOBKA 3aJaHHUsA: COCTABbTE INIOCCAPUI C ONIPENEIEHUAMH 110 TeMe ~OCHOBHBIE
MOHSTHSI TEHETHKA , UCIIOJIb3Ysl MaTepUabl JIEKIUH, ydeOHUKHU, CIIOBApH.

IlepeyeHb TEepMHHOB:
ATbTEepHAaTUBHBIE IPU3HAKU
AJnienbHbIE TeHbI
HeannenbHsle rensl
JIOMUHAHTHBII NpHU3HAK
PenieccuBHBIN IpU3HAK
I'OMO3HUTOTHBIN OpraHu3M
I'eTepo3UroTHeIi OpraHu3mM
I'enorun

®denorun

LCoNoOAWNE



10. uruOpuaHoe CKpenBaHmue
11. Yucras nuHUA

12. Tubpun

13. HacnexncrBeHHOCTH

14. I3MeH4YUBOCTD

Pemienne 3agau
Samgaua Ne 1.

CKOJIBKO THIIOB raMeT 00pa3yroT ocobu ¢ reHotunoMm BB; ¢ reHotunom BB; ¢
T€HOTHUIIOM BB?

HdaHo: Pemenmue:

[CeHoTumbl: | YKCI0 0KUAAEMBIX THIIOB FAMET ONpeaeumM o ¢popmyie: x = 2"
1) Bs , TJIe N — YKCIIo nap

2) BB aJbTEPHATUBHBIX TPU3HAKOB OpraHu3Ma,

3) BB MO/ABEPTraeMbIX HCCIIECOBAHUIO, @ X — YUCJIO TUIIOB TaMeT

Haittu:

KOJINYECTBO TUIIOB raMeT — ?

1) BB — renorumn oco6u.

OpHa napa anbTepHATUBHBIX MPU3HAKOB.

OmnpenenseM 9ucio coueTanuii ramet: X = 21, orciona x = 2 (B, B).
2) BB — renotun ocobu; HeT alnbTepPHATUBHBIX IPU3HAKOB.
Omnpenenum unciio codeTanuii ramet: x = 2°, orcroma x = 1 (B).

3) BB — reHOTUI 0CO0H; HET aJIbTepHATUBHBIX IPU3HAKOB.
Onpenenum uncio codetanuii ramet: x = 2°, orcroma x = 1 (B).

O 1B e T: 2 Tumna ramet; 1 Thn raMmeT; 1 THI ramer.

3agaya Ne 2,
Haiinute BO3MOXHBIC BAPHAHTHI TaMET JIJISl OPTaHU3MOB CO CJICTYIOIIHMMHE
renotumniamu: AA, Bs, Cc, 1.

JdaHno: Pemenwue:

['eHOTHIIBL: 1) AA — rOMO3UTOTHBIH OpraHu3M, 00pa3yeT OJIMH THII

AA, Bs, Cc, 1] ramer: A.

2) BB — reTepo3uroTHslit opraHusM, oopasyeT /1Ba THIA

ramert: B u B.

3) Cc — reTepo3UroTHbIN OpraHu3M, oopa3yer /1Ba TUIa

ramet: C u c.

4) I/1 — roMO3UTOTHBIN Opranu3M, oopa3yeT OAMH THI ramer: /1.

Hautu:
Bo3moxHbIe BapraHTHI raMeT — ?

OtrBeT:1)A;2)B,B;3)C,c;4) /I

3anaua 3

VY yenoBeka MpaBOPYKOCTh JOMUHUPYET HaJ JIEBOPYKOCTHIO, @ KApUH I[BET TJ1a3 — HAJl TOTYOBIM.
B Opaxk BcTynaert kaperiasslii My>KUMHA-IpaBIlia, MaTh KOTOPOTO ObLIa Toy1y0O0rIa3oi JIEBIIOH, U
roiy0oria3as >KeHIMHa-TpaBIia, 0Tel KoTopoi Obu1 jeBioil. 1) Ckonbko pa3HbIX (EHOTUIIOB
MOKET OBITh y uX JeTeit? 2) CKOJIBKO pa3HbIX TEHOTHIIOB MOKET OBITh Cpeay ux jaerei? 3)
KakoBa BeposiTHOCTB (%) TOT0, YTO y 3TON Mapbl poAUTCS peOeHOK-IeBIa?

3agaua 4




UYepHas OKpacka MIEpCTH U BUCSYEE YXO Y CO0aK JOMUHUPYIOT HAJ KOPUYHEBOW OKPACKOU U
cTostarM yXoM. CKpenuBaaInuch YMCTOMOPOIHBIE YEPHBIE COOAKH ¢ BUCSIYUMH YIIIaMU C
co0akaMu, UMEIOIIMMH KOPUYHEBYIO OKPACKY HIEPCTH M CTOSYHE YITU. | MOPUIBI CKPEIIUBAIHACH
Mexay coooi. 1) Kakas gyacte menkoB F2 ¢heHoTHIIMUECKH TODKHA OBITH MOX0Ka Ha THOPHU/T
F1? 2) Kakas gacte tubpunoB F2 nomkHa ObITh TOTHOCTBIO roMo3uroTHa? 3) Kakas yactp
nieHkoB F2 nomxHa ObITh ¢ TEHOTUIIOM, TTOJIO0OHBIM TeHOTHITY THOpH10B F17?

3amauya 5

UYepHas oKpacka y KOLIEK JOMUHHUPYET HAJl [TaJIEBOM, 4 KOPOTKasl IIEPCTh — HAJl JUTMHHOM.
CkpeuBaiich YUCTOMOPOAHBIE IEPCUACKUE KOIIKU (UepHbIE JJIMHHOILIEPCTHHIE) C CHAMCKUMU
(maneBble KopoTKomepcTHbIe). [TomydenHbie THOPUIBI CKpELBATUCH MeX 1y co0oii. 1) Kakosa
BepoATHOCTH (%) nmonyuyenus B F2 yuctonopoanoro cuamckoro korenka? 2) Kakosa
BeposATHOCTH (%) momyuenus B F2 koreHka, peHOTHINYECKH TOX0KEro Ha nepcuackoro? 3)
KakoBa BepositTHOCTH (%) nonyueHusi B F2 [IMHHOIIEPCTHOTO MaieBOro KOTeHkKa?

Tema 2.5. CuenJieHHOe HacJIe0BaHMe MPU3HAKOB

O0cyxaeHne o BONPOCaM JIEKIUH.
[TprMepHBIii TepeueHb BONPOCOB I 00CYKIEHUS

Uto Takoe XpoMOCOMBI?

Kakyto pyHKIIHMIO OHU BBIIIOJHSAIOT B KJIETKE U B OpPraHU3Me B 1eJ1oM?
Kakwue coObiTHs mpoucxonsr B npodase | meiiornueckoro nenexHus?
UYro Takoe CIEIUIeHHOE Hacje10BaHue?

Uto npeacTaBistoT coO0M rPyYIIIbI CHETUICHHS T€HOB?

Uro sBisieTcs IPUYUHON HApYIIEHUS CLETICHUS TEHOB?

oukrwdE

Pemienne 3agau

3agaual

VY yenoBeka cia0XkHbIE POPMBI OIU30PYKOCTH JOMUHUPYIOT HaJl HOPMAJIbHBIM 3pEHUEM, Kapuid
LBET I1a3 — HaJ rosyobiM. Kapernassiit 61m30pykuii My>)kunHa, MaTh KOTOPOTO MMEJIa ToJ1yobie
IJ1a3a 1 HOpMaJIbHOE 3pEHHE, )KEHWICS Ha roTy0o0rIa30i *KEeHIIMHE C HOPMAJIbHBIM 3pEHHUEM.
KakoBa BeposITHOCTB B % poskJieHus: peOeHKa ¢ Mpu3HaKaMu MaTepu?

3amgauga?.

V uenoBeka BpokJeHHOE 3a00eBaHue ria3, karapakTa (C), u oqHa u3 Gopm aHeMuw,
anmmunTounTo3 (B), HacienyroTes clenIeHHO Kak ayTOCOMHOJOMMHAHTHBIE Mpu3Haku. Kakoe
MOTOMCTBO MOKHO O’KHJATh OT Opaka IUreTepo3UroTHOr0 MY>KUMHBI, 00JILHOTO
SJUJIUIITOIIUTO30M U KaTapaKTOﬁ n 3I[0p0BOI71 JKCHIIMHBI IPH YCIIOBUH, UYTO KPOCCHUHI'OBEP
OTCYTCTBYET?

Tema 2.6. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

Tecr
Tema: «OcCHOBHBIC 3aKOHOMEPHOCTH U3MEHYHUBOCTID)
Bapmuanr 1:
1. HacnenctBeHHON N3MEHUYMBOCTBIO HA3bIBAIOT:

a) CIIOCOOHOCTD KUBBIX OPTaHU3MOB IIPUOOPETATh HOBBIE MPU3HAKHY;
0) bopMy U3MEHUNBOCTH, MEHSIOLIYIO T€HOTHIT;
B) U3MEHYMBOCTh, KOTOPAasi HE UMEET MPSMOTO BIMSHUS Ha HBOJIIOLIMOHHBIE  TPOLECCHI

2. BOJBIIMHCTBO MyTalu:
a) TOMMHAHTHBI; 0) perecCcruBHBI; B) JIETAJIbHBI.



3. IposBaenue apo3odui ¢ ri1a3aMu, JTUIICHHBIMH MUTMEHTa, — 3TO MPUMED ...
U3MEHUYUBOCTH:
a) MO (PUKAITMOHHOM; 0) MyTaIlMOHHOW; B) KOMOMHATHBHOM.

4. Moaudukanuu — 3T0...

a) CIIy4aifHO BO3HUKIIIME HAcJelyeMble N3MEHEHHs TeHOTHIIA;
0) m3MeHeHus PeHOTUIIa OPTaHU3MA IO/ BIUSHUEM YCIIOBHI CPEIIBI;
B) pe3yJabTaT XPOMOCOMHBIX PEKOMOUHALINH.

5. Tlomunionaneit Ha3bIBAIOT:
a) I3MEHEHHE MOCIIEA0BATEIbBHOCTH HYKJICOTHUIOB; 0) MepecTpPOrKy XpoOMOCOM;
B) KpaTHOE YBEJIMYEHHUE YHCIIa XPOMOCOM.

6. Kakoii merox ucnionb3oBain I'. Menenb npu U3y4eHUH 3aKOHOMEPHOCTEN
HACJIEICTBEHHOCTHU?
a) TeHeaJIOTUYECKHiA; 0) THOPHUIOIOTHUECKHUI; B) OMOXUMUYECKHIA.

7. Myranuu, cBsi3aHHbIE C U3MEHEHUSIMH YHCIa XPOMOCOM:
a) XPOMOCOMHBIE.
0) reHHsblIe; B)I'€HOMHbIE

8. Kakue n3MeHeHUsT OTHOCATCS K MOIU(UKAIIMOHHOW N3MEHYNBOCTH
A) aTnerndeckoe cliokeHue — 0) 3arap B) xyno6a B koHIZIarepe  T) BCE MEPEUUCICHHOE.

9.  Pa3max U3MEHYMBOCTH MPU3HAKOB OPraHU3Ma ONpeAeIsaeTcs:
a) OKpYyKarollen cpenou;

0) ciy4aifHBIMU MPUYMHAMU;

B) T€HOTHUIIOM.

10. T'omonormyeckue psiabl HACIEICTBEHHOM H3MEHUYMBOCTH XapaKTEPU3YIOT:
a) (heHOTUITYECKYIO U3MEHUYHUBOCTb;

0) FEeHOTUITMYECKYIO U3MEHUYUBOCTb;

B) MPOUCXOXK/IEHHE OPraHU3MOB.

11. UcTouHMKM KOMOMHATUBHON U3MEHYMBOCTH:
A) KpocCUHTOBEp 0) ciy4aifHOe U3MEHEHUE TeHOB B) YCJIOBMSI BHEILIHEHN CPEIbI.

12. VIcTOYHUKY MYTallMOHHON U3MEHUYHUBOCTH:

A) HE3aBUCUMOE PACXOXKJIEHUE XPOMOCOM B Mei03e
b) cnydaiiHoe coyeTanne raMer IpH OIIOJOTBOPEHUH.
B) cnyuaiinble n3MeHEHHs B TEHOTHUIIE

I') uckyccTBeHHOE OIJI0IOTBOPEHHE.

13. HenacnencTBeHHass N3MEHUYHBOCTD:
A MonudukaronHas b) Tonpko komMOMHAaTHBHAS
B) Mmonu¢ukanronHas 1 MyTallMOHHas ') KomOunatuBHas u Mo (pUKaIMOHHAS

14. Ecnu y NeHUIbl UMEeTCs Olpe/ieJIeHHast MyTalys, TO Y KaKOro pacTeHUs MOKHO OKHUAATh
CXOJHYIO MYTAlIHIO:
A) poXxb 0) onyBaHUMK B) KapTo(emb I') TOPOX



15. CkoJIbKO ayTOCOM B MOJIOBBIX KJIETKaX IIMMITAH3E:

A) 48 0) 24 B) 23 r) 2.

16. Ilpu3HaKku KaKOil U3BMEHYMBOCTH BBIPAKAKOTCS B BUJIE BAPUALMOHHOTO psiaa?
a) Mo (pUKAITMOHHO; 0) FrEeHOTHITMYECKO; B) MYTaIlMOHHOM.

17. LluToreHeTH4ECKU METO 1 OCHOBAH:

a) Ha U3YYEHUHU KOJIMYECTBA U CTPYKTYPBl XPOMOCOM;
6) Ha U3y4EHUH POJOCIOBHBIX;
B) Ha U3y4YEHUH 0COOEHHOCTEH 0OMEeHa BEUIEeCTB.

18. 3akoH TOMOJIOTMYECKHX PSAIOB  HACJICACTBEHHOM  W3MEHYHUBOCTHU
chopmynupoBa: a) I'. Menneny; 0) T. Mopras; B) H, BaBunos.

19.  Tlonumuounaus xapakTepHa:
a) JUIsl YEJIOBEKa; 0) 17151 )KUBOTHBIX; B) JJIsl PACTEHUH.

20. I'enotun Gopmupyercs noja BIUSHUEM:

a) TOJIBKO YCIIOBUM BHEIIIHEH CpPEIbl;
0) TONBKO TEHOTHIIA;
B) T€HOTHIIA U YCIIOBHI BHEIIHEH CPEIbl.

21. B ocHOBEe KOMOMHATUBHON U3MEHYMBOCTH JIEIKUT:

9) U3MEHEHUE YCIOBUI BHEIIHEH CpPEIbI;
6) cily4aliHO BO3HHUKIIEE CTOMKOE N3MEHEHUE I€HOTHUIIA;
B) I10JIOBOE Pa3MHOKEHHE.

22.  MyTanuuu B NOJOBBIX KJIETKAaX OTOMCTBY ...

a) mepeaarTcs; 6) He nepeaaTcs; B) Y OHUX OPraHU3MOB epeIaloTCs, Y
JpyTruX — HeT.

23.  MyranuoHHas U3MEHYUBOCTh CBSA3aHA:

a) C UI3MEHEHHUEM B XpPOMOCOMaX; 0) c I3MEHEHNEM B IreHax; B) BEPHBI BCE OTBETHI.

24.  Hopwma peakiuu — 3T0:
a) peakius TeHOTUIIa Ha OKPYXKAIOIIYIO Cpeny;

0) peakuusi (EHOTHUINA B OKPYKAIOIIHUX YCIOBHSIX;

B) npeacii USMCHYNBOCTH IIPpHU3HAKA B 3aBUCUMOCTH OT Opr)KaIOH_[eI\/’I Cpeanl, OHpG,Z[GJ'IHCMLIfI
OJHUM U TEM K€ I'CHOTHUIIOM.

25. I'ennble MyTanuu NPUBOJAT:
a) K U3MEHEHUIO TI0CIIE10BaTENbHOCTH HyKIeoTn 108 B JJHK;
0) K yIBOEGHHUIO Y4aCTKa XPOMOCOMBI;

B) K BBIIIAACHHUIO Y4aCTKa XpOMOCOMBEI.

Tema: «OCHOBHBIC 3aKOHOMEPHOCTH H3MEHYHUBOCTID)
Bapmuanr 2:



1. CxonbKO ayTOCOM B MOJIOBBIX KJIETKAX YEJIOBEKA:
A) 48 0) 24 B) 22 r) 2.

2. ['enoTun Gopmupyercs 1noj BIUSHUEM:

a) TOJIBKO YCIIOBUM BHEIIHEH CpPEIbI;

0) TONIBKO TEHOTHIIA;
B) TCHOTHUIIA U YCIIOBUM BHEIIHEH CPEJIbI.

3. HenacnencrBeHHas N3MEHYNBOCTD!
A) MmoauduKaImOHHAS b) MoaudukanmonHas 1 KOMOMHATHUBHAS
B) Mmonudukanmonnas u MyTarmoHHas I') xomOuHaTHBHAS

4.  MyTaunoHHas U3MEHUUBOCTh CBsI3aHa:
a) C U3MEHEHUEM B XPOMOCOMAX; 0) c U3MEHEHHUEM B TeHaX; B) BEPHBI BCE OTBETHI.

5. McTouHMKH MyTallMOHHOW U3MEHYUBOCTH:

A) HE3aBUCHUMOE PACX0KICHHE XPOMOCOM B Mel03e
b) cnydaiiHoe coyeTaHue raMeT mpH OIUIOAOTBOPEHHUU.
B) cnyuaiinble u3MEHEHUS B TEHOTHUIIE

') uckyccTBeHHOE OIJIOIOTBOPEHHE.

6. MyrTanuu, cBsi3aHHbIE C H3MEHEHUSIMH YKCIIa XPOMOCOM:
a) XpOMOCOMHBIE. 0) reHHbIE; B) TCHOMHBIE.

7. MyTanuuu B MOJOBBIX KJIETKAX IIOTOMCTBY ...

a) mepeaaTcs; 6) He mepenaTcs; B) Y OJIHUX OPTaHU3MOB TIE€pealoTcs, y
JIPYTHX — HET.

8. B ocHoBe KOMOMHATUBHON U3MEHUYHUBOCTH JIC)KUT:
a) CIIy4ailHO BO3HUKILIEE CTOMKOE M3MEHEHHE TeHOTHIIA

6) U3MEHEHUE YCIOBUM BHEIITHEN CPEJIbL;
B) TI0JIOBOE Pa3MHOKECHHE.

9.  Pa3Max W3MEHYHMBOCTH MPU3HAKOB OpPraHU3Ma OINPEICIACTCS:
a) OKpY>Karolei cpeaoi;

0) crmydaiiHBIMU IPUINHAMU;

B) TEHOTHIIOM.

10.  Tlonummounaus XxapakTepHa:

a) JUIsl YeJIOBEKa; 0) /U1 KUBOTHBIX; B) JJIsl PACTEHUH.

11. UcTouHMKM KOMOMHATUBHON U3MEHYMBOCTH:
A. ycioBHsI BHEILIHEHN CpPEIbl.
0) ciyyaifHOe U3MEHEHHUE IeHOB B) KPOCCUHIOBEP YCJIOBHSI BHEILIHEN CPEIBI.

12.  HacnencTBeHHOW U3MEHUNBOCTHIO HA3BIBAIOT:

a) CITOCOOHOCTH KUBBIX OPTAHU3MOB IMPUOOPETATH HOBBIC IPU3HAKH;

0) hopMy H3MEHYMBOCTH, MEHSIOIIYIO (DEHOTHIT

B) I3MEHYHBOCTh, KOTOPAsi HC UMEET MPSMOTO BIIMSIHHS HA YBOJTIOIIMOHHBIC TIPOIECCHI

13. IluTOoreHeTHYECKHii METOI OCHOBAH:



a) Ha U3YYCHUH KOJIMYECTBA U CTPYKTYPBI XPOMOCOM;
6) Ha U3y4YCHHUU POJOCIOBHBIX;
B) Ha U3yYEHHH 0COOEHHOCTEH 0OMEeHa BEIeCTB.

14. Moaudukanuu — 370...
a) CIIy4aiiHO BO3HMKIIIME HACIEAyeMble U3MEHEHHSI TeHOTHIIA;
0) u3MeHeHus (PeHOTHUIAa OPTaHU3Ma MO BIUSHUEM YCIOBUH CpeJibl;
B) PE3YJIBTAT XPOMOCOMHBIX PEKOMOMHALIUH.

15. ['enHbIe MyTallUX TPUBOJIAT:
a) K I3MEHEHUIO TTOCIIeI0BaTeIbHOCTH HyKieoTu10B B JIHK;
0) K YIBOGHHUIO Y4acTKa XPOMOCOMBI;

B) K BBINAJICHUIO Y4aCTKa XPOMOCOMBI.

16.  BoJBIIMHCTBO MyTaIUid:
a) IOMUHAHTHBI; 0) peleCCUBHBI; B) JICTAJIbHBI.

17. Hopwma peakuuu — 3710:
a) peaxIys TeHOTHUIA Ha OKPYXKAIOLIYIO CPEY;

0) peakuusi (EHOTHUIIA B OKPYKAIOIINX YCIOBHSIX;

B) MpeJiesl U3BMEHYMBOCTH IIPU3HAKA B 3aBUCHMOCTH OT OKPY’KaIOLIEH cpebl, ONpenesieMblid
OJIHMM U TE€M K€ T€HOTHUIIOM.

18.  Tlomuruionauen Ha3BIBAIOT:
a) U3MEHEHHE MOCIIeIOBATEIIPHOCTH HYKIICOTH/IOB; 0) mepecTporKy XpoMOCOM;
B) KPaTHOE YBEIUYCHHUE YHCIIA XPOMOCOM.

19. Ecnu y mieHnIbl UMeeTcst OnpeiesieHHast MyTalus, TO Y KaKOTO PacTEHHUsSI MOXKHO 0XKHIAaTh
CXOIHYIO MYTALIHIO:
A) poxb 0) onyBaHUMK B) KapTo(emb ') TOpoX

20. 3akoH TOMOJIOTMYECKHX pSJIOB  HACIEJACTBEHHONW H3MEHYHBOCTH
chopmynupoBa: a) I'. Mennens; 0) T. Mopran; B) H, BaBuios.

21. Tomomoruueckue psabl HACICACTBEHHOM W3MEHUYMBOCTH XapaKTEPHU3YIOT:
a) (heHOTUITYECKYIO U3MEHUYHUBOCTb;

0) FEeHOTUITMYECKYIO U3MEHUYUBOCTD;

B) MPOUCXOXKJIEHHE OPraHU3MOB.

22. Tlpu3Haku KaKoi M3MEHUYMBOCTHU BBIPAKAIOTCS B BUJIE BAPHALIMOHHOTO psia’?

a) MOAU(PHUKAIMOHHO; 0) TEeHOTUITMYECKOM; B) MYTaI[MOHHOM.
23.  TlposiBnenue apo3o¢ui ¢ Tia3aMu, JUIICHHBIMH MUTMEHTa, — 3TO MPUMED ...
U3MCHYUBOCTH:

a) MOAU(PUKAIMOHHOM; 0) MyTallMOHHOM; B) KOMOMHATHBHOM.

24.  Kaxko#t meton ucrnonb3oBai ['. Menaenb npu M3y4eHUH 3aKOHOMEPHOCTEH
HACJIEACTBEHHOCTH?
a) TeHeaJIOTUYECKHii; 0) THOPUI0TOTHUECKU; B) OMOXMMHYECKUI.



25. Kakue n3MeHeHHsI OTHOCSTCS K MOIU(UKAITUOHHOW N3MEHYUBOCTH:
B) xyno6a B koHIpI1arepe

A) aTnerndeckoe clokeHue  0) 3arap

T') BCE MEPEUUCIICHHOE.

OtBeTsI:
1(2(3[4(5|6 |7 9 | 10| 11] 12| 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25

IB6|6|B|6|B|6|B|r|aja|6|B|aja|B|a|a|B|B|0|0O|a|B|B
2BB|b|A|B|B|B|A|A|A|B|B|A|A|B|A|/B|/B/B|A|B|A|A[06 |06 |T
Tema 3.1. UcTopus 3BOJIONNOHHOTO YueHUs1. MUKPOIBOIIOIUA.
IIpuMepHBbIii NepedyeHb BONPOCOB K GPOHTATIBLHOMY ONIPOCY:
1 KaxoBbl cuiibHbIE U c1a0ble CTOPOHBI cUCTeMbl oprannyeckoro mupa K. JIlunnes?

CdhopmynupyiiTe OCHOBHBIE TOJIOXKEHUS 3BOTOIIMOHHON Teopun JK. b. Jlamapka.

2.
3. Hepqu/ICHI/ITe MMPEAIIOChUIKM BOSHUKHOBCHUA JapBUHU3MA
4.

HepeqnanTe OCHOBHBIC MOJ0KECHHUS CUHTETHYECKOM TCOPHUH 3BOJTIONNHU

Kpurepuu onieHuBanus:

«5» - OTBET IOJIHBIH, pa3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUil WK ¢ TpyObIMH OIINOKaMU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

Tema 3.2. Makpo3BoJirouusi. Bo3HUKHOBeHHe M pa3BUTHeE )KM3HU HA 3emJie
[ToaroToBUTH YCTHBIE COOOLIEHUS ¢ Mpe3eHTaunell «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha

3emJyie» 0 3paM U Mepuoam.

JInist co3anvsi KaueCTBEHHOM MPE3eHTAIMH HE00X0IMMO COOII0IAaTh sl TpeOOBaHUIL:

Oo61ue 1. TlpesenTanus H0KHA HAUMHATHCS C TUTYJIBHOTO claiiia, rie

TpeOOBaHUS

¢doto u T.11.).

w

YKa3bIBAa€TCs TEMA, CBEJICHHs 00 aBTOpE U T.II.
2. Ha cnaiinax Heo6X0aUMO pa3MenaTh TOJbKO T€3UCHI, KITIOUEBbIE
CJIOBa, TpauuecKre MaTepralibl (CXeMbl, pUCYHKH, TaOJINLIbI,

Hcnonb30BaTh €AMHBIN CTUIIB O(POPMIICHUS.
4. KonuuecTBo clnaiioB T0MKHO OBITh JOCTATOUHBIM JJIS
PacKpBITHS TEMBI, HO He 6osee 20-TH.

[MpudTe! 1. Crnenyer ucnonab30BaTh CTaHIAPTHBIE, IHUPOKO
pacripocTpaHeHHbIe HpU(THI, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u ap.;

2. Paszmep mpudra 11 3aroioBKOB — HE MeHee 24, 17

uH(popmanuu He MeHee 18.

OJHOM MpEe3eHTAINH.

3. He PECKOMCHAYCTCSA UCIIOJIB30BATh PA3HBIC TUIIBI I_HpI/I(i)TOB B

4. Jlnsa BelneneHuss MH(GOPMAIUK CIeyeT UCIIOIb30BaTh KUPHBINA
MPUQT, KYPCUB HITH TTOT4EPKUBAHUE.
5. He 3noynotpe0asTh MpONUCHBIMU OYKBaMHU.

®oH 1. “KenarenpHO HCIOIB30BaTh OHOTOHHBIN (POH HESPKUX

naCcTCJIbHBIX TOHOB.

2. Jlns ¢poHa MpeArnouTUTETHHBI XOJIOTHBIE TOHA.




Hcnons3oBanue 1. Ha oxHowm cnaiine pekoMeHyeTcs NCII0JIb30BaTh He Oonee 3-X
1BETa L[BETOB: OJIUH JUIsl (POHA, OJMH VI 3ar0JIOBKA, OJMH IS TEKCTA.
2. Jlns ¢oHa M TEKCTa UCIOIB30BATh KOHTPACTHBIE IBETA.
IIpencraBienune 1. PexomeHayeTcs HCHOIB30BATh KOPOTKHUE CIIOBA U MIPEIOKEHUS.
uHpopMaun 2. MuUHHMMH3HUPOBATh KOJMYECTBO MPEAJIOrOB, HAPEUHUH,
npusaraTeabHbIX.
3. 3arosoBKH JOJDKHBI IPUBIIEKATh BHUMAHHUE Ay JUTOPHH.
O6Bem He crout 3an0aHATh OJMH CIai]] CIUIIKOM OOJIBIIUM 00bEMOM
uH(pOopMaIun uHGOpPMAIIUU: JTFOM MOTYT €IUHOBPEMEHHO 3aIIOMHUTE HE 0oJiee Tpex
(akTOB, BBIBO/IOB, OIPEACICHUH.

Onenka MMPE3CHTANHU I10 CICAYIOIIUM KPUTCPUSAM:

Kpurepun ouennBanus | bajisl
0 1 2
IOJIHOTA UCHOJIb30BaHUs | HH(pOpMaIKs, uHpopmManus, IIPE3CHTALNs
y4eOHOro MaTepuaia UCIOJIb3yeMasi B IPEJCTaBICHHAsA B | COJIEPIKUT MOJIHYIO
IIPE3CHTALNN, HE IIPE3CHTALINN, Y YETKYIO
OTHOCHUTBCS K TEME OTHOCHTCS K TeMe, | nH(popMaImio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO IS
HIOJTHO PacKphIBAIOT | (hopMupoBaHHS

€€ COACPIKAHUC

MMpCACTABJICHHUA O
TEMC

JIOTHKA U3J10KCHUS
Marepualia B
COOTBETCTBUHU C INIAHOM
W TEMOW 3aJIaHus

Marepuall
MpEe3eHTaluN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3CHTAINH
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IJ1aH
IIOCTPOEH HE TOYHO

Marepual,
MPUBEJCHHBIN B
IIpe3eHTalN
MOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTaBJICHHOMY
IJIaHy

TEPMHUHOJIOrHYCCKas 1
opdorpapuyeckas
IPaMOTHOCTb

B IpC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TECPMHHBI IPUMCHCHBI
IO CYIIECTBY

B IpC3CHTAllUA
IPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPHUMCEHCHBI BEPHO

B IpE3CHTAlUN
OTCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
IMPHUMCEHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJILHOCTH
MTOCTPOEHUS

pe3CHTAIHS
noctpoeHa 6e3 yuera
KOMITO3HIIUH
claimoB, 6e3
COOIIOIEHUS
TpeOoBaHUIl K
upudraM u

TIpE3CHTAITHS
MOCTpOEHA C
y4eToM TpeboBaHuU
K 0(OpMIICHHIO, HO
HET eJIMHOTO
odopmiIeHUS
clIaiioB

MIPE3CHTAITHS
MOCTpOEHA B
MTOJTHOM
COOTBETCTBHUH C
TpeOOBAHUSIMU
oopmienus,
WCTIOJIh30BaH




LIBETOBOMY OpPUTHHAIILHBIH
0hOpMIICHHUIO HOIXOd K
0 OpMIICHHUIO
CIIafIOB
Kputepuu orieHBaHus YCTHOTO COOOIICHMUS:
Kpurepunu Babl
OLlCHHMBAHUS
1 6aaa 2 da1a 3 0am1a
1. CooTBeTcTBHE cojiepXaHue JoKIaaa coJiepxKaHue coJiepKaHue
coJiepKaHusl JOKJIaIa | JIUIIb YaCTUIHO IOKIazaa, 3a JOKJIaaa
3asIBJIEHHOM TeMe COOTBETCTBYET HCKIIOYECHUEM COOTBETCTBYET
3asIBIIEHHON TeEME OTIENbHBIX 3asIBJIEHHON TEME U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT

3as1BJICHHOMN TEME U
B IMOJIHOM Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHUSI TEMBI

packpbITa Majas 4acThb
TEMBI; TTIOMCK
uH(popMaluu IpoBeAEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEeMa pacKphITa
XOpOIII0, HO HE B
IIOJIHOM 00BEME;
uHbopmanuu
IPEJICTABICHO
HEJ0CTaTOYHO; B
OTJICTBHBIX CITydasxX
HapyIIeHA JIOTUKA B
H3JI0KCHUHU
MmaTepuana, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
ITOJIHOCTBIO;
IpEeICTaBJICH
000CHOBAHHBII
00BEM
uHdopmanuu;
U3JI0KEHHE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TIepeaaTh
co/iepXaHue JoKiIaia
B BH/JIC MTPE3CHTAIINHN

U3 MIPEICTABICHHON
IIpe3eHTAlM1 HE COBCEM
MOHSATHA TeMaTHKa
UCCJIEIOBaHMSI, eTalln
HE PacKpHITHI

Ha OCHOBE
MPEJICTAaBICHHON
Npe3CHTAIN
¢dhopmupyercs
o01iee MOHNMAaHKe
TEMAaTUKH
UCCIICIOBAHMUS, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPEJICTABICHHON
IIPE3EHTALUN
¢dbopmupyercs
IIOJIHOE ITOHUMaHue
TEMaTHKHU
UCCIIEI0BAHMNS,
PACKpBITHI JETAIH

Tema 3.3. IIpoucxo:xaeHne 4ea10BeKa — aHTPONOTreHe3

3arojaHeHNE Ta6JII/II_[BI «OTanbl OBOJKOIHMH YCIIOBCKA» CaMOCTOATCIIBHO, C IIOMOIIIBIO y‘{e6HI/IKa.

Ha3zBanue craauu pycckoe BpeMsi KU3HU (JIeT
S 24 p ( 0o0Bem mo3ra (M),

(JlaTUHCKOE) — Ha3a/1), BUIOBOE YTO YMEJH JIeTIaTh
opynus Tpyaa

KOHKPETHBIE HAXOAKU Ha3BaHHE

Pannsas cragus 4.0-2.6 MULH 400-500 MOTJIA OPYAOBaTh

aBCTPAIIONHUTEKA opyauil HE KaMHSIMU, TAJIKaMH,



ITo3nusta ctaqus
ABCTPAJIONHUTEKA

JpeBHeimuii yenoBek

(apxanTpor) —

UTEKaHTPOI, CHHAHTPOII,
reieb0epreKuii 4emoBeK

JpeBHUI yenoBek
(majyieoaHTpoOIT) —
HeaHepTaJiel]

CoBpeMEHHBIN YeJIOBEK

(HeoaHnTpomn) —
KPOMaHbOHEI]

2,6-1,6 MuIH.
YEJIOBEK YMEJIbII

1,9-0,3 miH.
YyeJIOBEK
MPSAMOX OIS NA

300-30 ThIC.
YEJI0BEK
HEAHIEPTAIbCKHUI

50 TEIC.
YEJIOBCK Pa3yMHBII

N3TrOoTaBJIMBAJIN

600-800
3a0CTPEHHAsA TajabKa

800-1200
o0TecaHHbIe KPEMHHU
(pybwmuia, ckpébua,
OTILLENBI)

1200-1400
KaMEHHBIE CKpEODIIa,
OCTPOKOHEUHUKH,
HOXU

1200-1600

HOKH, KOITbSI, UTJIbI,
rapryHbl U3 KaMH4,
pora, KOCTH

KOCTAMU

W3rOTaBIUBAIM U
VCII0JIb30BAJIM OPYAUS

Tpylda

KCIIOJIL30BAIIA U
MO/1IEPKUBATIU OTOHb,
BO3HUKJIM 3a4aTKH PEYH

MOTJIH IOOBIBATh OT'OHb,
KOJIJICKTHBHAS 0XOTa,
pUTyaIbHBIC
norpeoeHus

IIUIIH OAEXKY, CTPOUIIN
JKWJIMIIA, pa3BuBain
CEJIbCKOE X035 CTBO,
11EpBOOBITHOE
HCKYCCTBO

Bompocs! i o6cyxaeHus:
1. HasoBwure paxTOpHI IBOIIONHHN YeJI0BeKa (OMOIOTHUECKUE U COLMAIBHBIC)
2. B uem oTaMums 4eJoBeKa OT CBOUX MPEAKOB?
3. UYro Takoe pacei?

Tema 4.1. IxoJsiorudeckue (pakTopsl U cpeabl ;KU3HU

3anonHeHne TaOIUIbI

DakTOpbI Cpeabl Boanas ITouBennas Hazemno- OpranusmenHasi
cpena cpena BO3AYLIHAs cpeaa | cpena
KonuuectBo cBeta | Hemocraroun | Hegocraroun | JlocraTouno Henocrarouno
0 0
KonuuectBo Biarum | Jlocrarouno He Bcerna | He Bcerna | Jlocrarouno
JIOCTATOYHO JIOCTATOYHO
KonuuectBo He Bcerna | Hemocratoun | JloctatouHo Henocrarouno
BO3/1yXa JIOCTaTOYHO 0
NHTEeHCUBHOCTH N3smensierca | M3mensiercst Nsmensiercs 6victpo | [lo-pazHomy
M3MEHEHUS MEJIJIEHHO MEJIJIEHHO
TEeMITepaTyphl
[Tpucnocobnennoct | O0rexkaemass | JKuBoTHbIE v KUBOTHBIX: | Her OpraHoB
Y OPTaHU3MOB dbopma Tena, | CTPOAT Pa3BUT BHYTPEHHHM | 3pE€HUs, pPa3BUTHI
TJIABHUKH, yOeXKHIlla ¥ | CKEJNIET, JBWKEHHUS | IPUCOCKHU
JIACThI, CIIM3b | MPOKJIAABIBAI0 | PA3HOOOPA3HBI: U KPIOUKH, TEJIO
Ha T XOJIbl, Ha | OeraHue, MpbITaHUE, | TOKPHITO
MOBEPXHOCTU | 3HAYUTEJIBHOM | MOJET,  IOJ3aHUE; | KYTUKYJIOH,
Tena, JKaOpbl | TTyOuHe pa3BuTa BBICOKAs
WU JIbIXaHue | OOUTArOT TEIJIOKPOBHOCTb, TLJIOJIOBUTOCTb,
BCEU aHa’poOHbIe BHEIIIHHE ITOKPOBBI, | IPEUMYILIECTBEHH
MOBEPXHOCTh | OakTepuw, MUTpaIusl. 0 aHa’pOOHBIE
10 TeJa, | OpraHbl
OpraHsl 3peHus v pacTeHu:
MPUHATHS peaylupoBaH | MOTOKHU BO3/yXa

nuImyu B BHUAC

Pa3sHOCAT CEMCHa,




CHUTa bl

MOIIHAsE KOpHeBas
cHCTEMa,
BOJIOHETIPOHUIIAEMBI
17| clioit Ha
MMOBEPXHOCTU
JINCTHEB,
BUJIOM3MCHCHHEIC
JINCTBS

CoctaBuTh cxemy «IKOJIOTHUECKUE (PAKTOPBI CPeIbl»

Tema 4.2. Ilonyasauus, coo01eCcTBA, IKOCHUCTEMBbI

I'noccapuii mo reme (mepeyeHb TEPMHUHOB U MOHATHI, BBeICHHbIX HA ITAHHOM YPOKe):
[Tprcnoco0IeHHOCTh OPTaHU3MOB K JIEHCTBUIO AKOJIOTUYECKUX (PAKTOPOB, OTPaHNUMBAIOIINN
(dakTop, MUIIEBBIE CBSI3U B SKOCUCTEME, TIUIIEBAs 11€TIh, UIIEBAsi CETh, KOHCYMEHTHI,
MIPOAYLIEHTBI, PEAYLEHTHI, KPYTOBOPOT BEIIECTB U MPEBPALIECHUE JHEPTUU B DKOCUCTEME.

Tema 4.3. buocdepa - r100a1bHAA IKOJIOTHYECKAS CHCTEMA
IIpumepHBbIii NepedYeHb BONPOCOB K OLIEHUBAEMO JUCKYCCHH

1. T'moGanpHOE MOTEILICHHE: MI/I(I) nin peaJ'ILHOCTI)? YTto BaM HU3BECTHO O JaHHOM SIBIICHUN?
Kakne q)aKTBI CYIICCTBOBAHUSA U OTCYTCTBUA II100aJILHOTO MOTEIJICHHS BaM

U3BECTHEI?

2. OObscHUTE, Kakue GaKTOPHl OTPAaHHYUBAIOT PACcIIPOCTPaHEHHE KU3HH B aTMOcdepe,

autochepe, ruapocdepe.

»w

o0enHeHus: OuopaszHoobOpaszus?

Kak MOXHO oXapakTepu30BaTh HCTOPUUECKHE U3MEHEHUS POJIU YeoBeka B Ouocdepe?
B 4ém cocTouT 1IEeHHOCTh OXpaHbl OMOpa3Ho00pasus? UTo NPUBOIUT K COKPALICHUIO
O6uonoruueckoro pazHooodpasus? [louemy ais yenoBeuecTBa BaXKHO HE IOMYCTUTh

Tema 4.4. Bansinue aHTPONOreHHbIX (pakTOPOB Ha Ouocdepy

[ToAroTOBUTH yCTHBIE COOOIICHUS C Mpe3eHTaluel «Bo3aelcTBre yenoBeka Ha Onocepy».




Tema 4.5. BausiHue conMaJbHO-IKOJI0THYeCKNX (AKTOPOB Ha 310POBbE YeJI0BeKa

IIpuMepHBIii IIepedeHb BOIIPOCOB K OLIEHUBAECMOU TUCKYCCUH
1. Yro Takoe 310poBBE?
2. Kaxkue paxTopsl TOpOJICKOM CpeIbl BIUSIOT Ha 310pOBbE YenoBeka?
3. Kak coxpanuts 310poBbe?

Pa3gen 5. BuoJsiorus B ;KH3HHU

1. Co3nanue keiica Ha aHAAM3 MHPOPMAIIUN 0 HAYYHBIX JOCTHKEHUSIX B 00J1aCTH
reHeTUYeCKNX TEXHOJIOTU i, KJIETOYHOM HHKeHEePUH, MUIIEBbIX OMOTEXHOJIOTHil.
DopMyJIMPOBKA 321aHUA:

IIpodaemuas curyanus Ha nagano XXI Beka B MUpe NpoKUBAET OKOJIO MSATH MUJLIAAP/IOB
yenoBeK. [1o mporunozam yuénbix k koHny XXI Beka HaceneHne 3eMiI MOKET YBEIUUUTHCS J10
JIeCATH MAJUTHApI0B. Kak IpOKOPMHUTH TaKO€ KOJUYECTBO JIFO/IE KaUeCTBEHHOM MUILEH, eCIU U
[IpU MSTH MUJUIAAPAAX B HEKOTOPBIX PErMOHAX HACEJICHUE rojiofaeTt?

Brpouewm, naxe eciu Obl Takol PoOIIEeMbI HE CYIIECTBOBAJIO, TO YEJIOBEYECTBO, I PEILICHUS
JIPYTUX CBOMX IPo0JieM, CTPEMIIIOCH Obl BHEIPATH B CENIbCKOE X0341CTBO Hanboiee
MPOU3BOIUTENbHBIE OnoTexHoMoruu. OIHOM U3 TaKMX TEXHOJIOTUN KaK pa3 U SBJISETCS reHHas
WHXXEHEPHSL.

He Bce nmtoiu 3HaK0T, 4TO, COBpPEMEHHAss OMOTEXHOJIOTHS BKIIIOYAET Psi/l BHICOKUX TEXHOJIOTHH,
KOTOpBIC 0a3UPYIOTCS HA TIOCIICIHUX JTOCTHIKECHUSX SKOJIOTHH, TCHETHUKH, MUKPOOHOJIOTHH,
[IUTOJIOTUH, MOJICKYISIPHON OMOIOTHH.

Hcnonp3yst METObl TEHHOM MH)KEHEPHH, COBPEMEHHAs: OMOTEXHOJIOT S OCYLIECTBIISIET HIMPOKOE
KOHCTPYHPOBAaHUE T'€HETHYECKH MOAUPUIIPOBAaHHBIX opranu3moB (I'MO), B ToMm uucie
MHUKPOOPTaHU3MOB, PACTEHUN U KUBOTHBIX.

[enblit psaa reHeTHYecKr MOAU(UIIMPOBAHHBIX OPTAaHU3MOB HCIIONIB3YETCS B
HEKOHTPOJIUPYEMBIX YCITOBUAX (B CEJIBCKOM XO3SIIICTBE, phIOOBOJICTBE, ISl OMOJIOTUYECKON
O0pBOBI C BPEAUTENSIMHU CEICKOTO U JIECHOTO X031CTBA).

IInanupyemble pe3y/bTaThl Keiica.

- BoinosiHeHne NPpaKTHYECKOH pa0doThl MUHH-TIPOEKTA «/locTHKEeHNSI TeHHOW MHIKEHEPUI);

JlonoJIHUTeILHBIN MaTepHaJl.

I'ennas HHXXCHCPHUSA - 3TO CyMMa METOAOB, ITO3BOJIAIOIINX NIECPEHOCUTH I'CHBI U3 OAHOTO
OpraHu3Ma B Ipyrod, WM - 3TO TEXHOJIOTHsI HAIIPABJIEHHOIO KOHCTPYUPOBAHMSI HOBBIX
OMOJIOrN4YeCKNX 0OBEKTOB.

['eHHast UHXEHEPHsI He SIBJIETCS] HAYKOH — 3TO TOJIKO HA0Op MHCTPYMEHTOB, HCIOIb3YOLIHHA
COBPEMECHHBIC JOCTUKCHUA KJIETOYHOU 1 MOJ'IGKynSIpHOfI 6I/IOJ'IOFI/II/I, T'€HETHUKHU, MI/IKp06I/IOJ'IOFI/II/I
Y BUPYCOJIOTUH.

PaboThI M0 M3MEHEHUIO CYIIECTBYIOIINX OPraHndecKuX (opM cTaiu BO3MOKHBI TOTBKO MOCTE
TOTO, Kak B 1953 rony 6sia pacumpponana mosexkyna JIHK. YenoBek HakoHEI TOHSUT
CYIITHOCTh T€HA, €r0 3HaYeHHE ISl OSIKOB, MPOUYUTAI KO FT€HOMOB KMBBIX OPTaHU3MOB U
€CTECTBEHHO HE CTaJl OCTaHaBJIMBAThCS Ha JOCTUTHYTOM. B mymax mojeil BO3SHUKIO CHIIBHOE
JKeIaHUue «TBOPUTHY KUBOTHBIA U PACTUTENIbHBIA MUP IUIAHETHI IO CBOEMY YCMOTPEHUIO.

C mopa3uTtenbHON HACTOMYMBOCTHIO M YITIOPCTBOM YE€JIOBEK CTajl TOOMBATHCS MOCTABICHHON
LEJIU U K KOHILy nepBoro necatuiietuss XXI Beka 1octur oueHb MHOroro. OH Hay4uics
BBIJICNISTH T€H W3 OPTaHW3Ma U CHHTE3HPOBAThH €T0 B JIAOOPATOPHBIX YCIOBUSIX; OCBOMIT
TEXHOJIOTUH BUIOM3MEHEHUS TeHa IS MPUIAaHUS €My HY)KHOU CTPYKTYPBI; HAIIEN CTIOCOOBI
BBEJICHHS B SO KIETKH MPEe0Opa30BaHHOTO T€HA U MPUCOEANHEHUS €r0 K CYIIECTBYIOIUM
TeHEeTUYECKUM 00pa30BaHUIM.



Mertoap! reHHO# nHXeHepur: 1. ['uOpunonorndyeckuit aHaiau3 - OCHOBHON MeTo1 reHeTHKU. OH
OCHOBAaH Ha MCHOJIb30BaHUHU CUCTEMBI CKPEILIMBAHUS B PSAE MOKOJECHUMN I ONIPEACIICHUS
XapakTepa HacJIeI0BaHUs IPU3HAKOB U CBOMCTB.

2. I'eneanornyeckuii METOJ 3aKJIFOYAETCS B MCIIOJIb30BAaHUU POJOCIOBHBIX. /1151 u3ydyeHus
3aKOHOMEPHOCTEW HaclleI0BaHHs IPU3HAKOB, B TOM YHCIIE HACJIEICTBEHHBIX Oose3Hel. DTOT
METO/1 B IEPBYIO OYEPEIb IPUHUMAETCS IIPU U3YUEHUU HACJIEICTBEHHOCTH YEJI0BEKa U
MEJUICHHO IIOASIIHUXCS dKUBOTHBIX.

3. LlutoreHeTHYECKUI METOJI CIIYKUT JUIsl U3YYEHUS] CTPOEHUS XPOMOCOM, UX PEIUIMKALUU U
(YHKIIMOHUPOBAHUS, XPOMOCOMHBIX IEPECTPOEK M U3MEHYHBOCTH YHcia XpoMocoM. C
MOMOIIBIO IIUTOTCHETUKH BBISBIISIOT pa3Hble O0JIE3HU U AHOMAJIUU, CBS3aHHBIE C HAPYIICHUEM B
CTPOCHHUH XPOMOCOM U U3MEHEHME UX YUCIIA.

4. ITonynsSuOHHO - CTATUYECKHUIM METOJ1 IPUMEHSIETCS ITPU 00paboTKe Pe3yabTaTOB
CKPELMBAHNN, U3yYEHUs CBSI3U MEKIy NIPU3HAKAMHU, aHAJIN3€ T€HETUYECKON CTPYKTYPBI
MOMYJISIUUANA U T.J.

5. IMMyHOT€HETUYECKUI METOJ BKIIOYAOT CEPOJIOTUICCKUE METOIbI, HMMYHO3JIEKTpodope3 u
Ip., KOT UCTIONB3YIOT JUIS U3YYEeHHsI TPYII KPOBU, OEITKOB U (PEPMEHTOB CHIBOPOTKU KPOBH
TKaHel. C ero NoMoIIbi0 MOXKHO YCTaHOBUTh UMMYHOJIOTHYECKYIO HECOBMECTUMOCTD, BBISIBUThH
UMMYHOAC(PUIUTHI U T.1.

6. OHTOreHEeTUUECKUI METO/] UCTIOIB3YIOT JIUIsl aHAJIM3a JEHCTBUS U MTPOSIBIIEHUE TEHOB B
OHTOTEHE3€ MPU Pa3IUUYHbIX YCIOBUSAX Cpelbl. [ u3yueHus sBIE€HUN HACIEACTBEHHOCTH U
M3MEHYMBOCTHU UCTIONB3YIOT OMOXUMHUYECKHUH, (PU3NOTIOTUIECKUI U PYTrUe METOIBI.
Texnonorus pexombunanTHeix JJHK rcnonb3yer crienyromniye MEeTObI:

1. cnenmududeckoe pacmeruienne JJHK pectpunmpyromuMu HyKJIeasaMu, YCKOPSIoIee
BBIJICJICHHE U MAHUMYJISILUU C OT/IEJIbHBIMU T€HAMMU;

2. OBICTpPOE CEKBEHUPOBAHHE BCEX HYKJICOTHIOB ouniieHHOM (pparmente JIHK, uTo mo3Bossier
ONPEIETUTh I'PAHULIBl T€HA U AMUHOKHUCIOTHYIO NTOCIIEI0BATENBHOCTD, KOJUPYEMYIO UM;

3. koHCcTpyHpoBaHue pekomOunantaon JIHK;

4. rubpuan3anus HyKJIEHHOBBIX KUCIIOT, TO3BOJISIFOIIAS BBISBIIATh CelIM(pHUECKUe
nocnenoBarenbHocTd PHK mmm [IHK ¢ Gonbieii TOYHOCTBIO U 9yBCTBUTEIIBHOCTBIO;

5. xnonupoBanue JIHK: ammmudukanus in vitro ¢ moMoIIbI0 LEMHOM MoIuMepa3Hoi peakiuu
unu BBenenue pparmenta JJIHK B GakrepuanbHyIO KJIETKY, KOTOpas MOCJE TaKOM
TpaHchopMalMy BOCIIPOU3BOAUT 3TOT (PparMeHT B MIJUITMOHAX KOIHUH;

6. BBeienne pekomOunantHon JIHK B kieTky uiam opraHu3Mel.

Taxoke ecTb OCHOBHBIE MEXaHU3MbI TeHHOM HHXkeHepuu. TexHonorus pekomounantHoit JJTHK.
CyTb reHHOI HHXEHEePUHU CBOJIUTCS K CIEIyIolIeMy: OMOJIOTH, 3Hasl, KAKOW I'eH 3a YTO OTBEYaeT,
BoLenstoT ero u3 JIHK ognoro opranusma u Bcrpausarot B JIHK apyroro. B pesynbrare MoxHO
3aCTaBUTh KIIETKY CHHTE€3UPOBATh HOBbIE O€JIKH, UTO MPUAAET OPraHU3My HOBBIE CBOMCTBA.

OOMeH reHernyeckoi HHGpOpMaLMeil MPOUCXOAUT U B IPUPOJIE, HO TOIBKO MEXIY 0COOSIMU
onHoro Buaa. Ciyyau ke CKpeluBaHus oco0ell pa3HbIX BUJIOB (HallpuMep, COOaKu U BOJIKA)
ABIIIOTCS UCKIIIOUEHUEM.

IIepeHoc reHoB OT poaMTeel K MOTOMKAM BHYTPH OJHOTO BUJA HA3BIBACTCS BEPTUKAIBHBIM.
Tax kak BO3HHMKAIOIIUE ITPH TOM 0COOH, KaK MPaBUIIO, OUYCHb [TOXO0KH HAa POAUTEINEH, B IPUPO/IE
TeHEeTUYECKUH anmnapat o0J1aJaeT BBICOKOM TOUHOCTBIO M 00ECIIEUNBAET MOCTOSIHCTBO KaXKI0TO
BUJA.

Bcé€ aTo cTano Bo3mMoxHO Onarogaps depmeHTaM — 00pa3oBaHUsSIM Ha OCHOBE Oelika,
OTBEYAIOIUM 32 OPraHU3aLHUI0 PA0OTHI KJIETKH. B 4acTHOCTH, MOYKHO Ha3BaTh Takue (PepPMEHTHI,
Kak pectpukTasbl. OmHa U3 uX PyHKIMI — 3aMTa KIETKH OT HHOPOIHBIX TeHoB. Yyxkas JJTHK
paspe3aercs 3TUM HAJEKHBIM CTPAKEM Ha OTAEIIBbHbBIC YACTH, IPUYEM CYLIECTBYET MHOXKECTBO
Pa3INYHBIX PECTPUKTA3, KAKIAs N3 KOTOPBIX HAHOCUT YJap B CTPOTO ONPENEIEHHOM MECTE.
[Tono6paB Habop TakuX (EpMEHTOB, MOKHO 0€3 Tpy/la pacuIeHATh MOJIEKYIy Ha TpeOyemble
y4acTKH. 3aTeM He0OXOUMO UX COEAMHUTD, HO YK€ 0-HOBOMY. TyT moMoraer mpupoiHoe
CBOMCTBO T€HETHUYECKOI0 MaTepHUala BOCCOCAUHATLCA APYTr ¢ apyrom. Ilomorns B 3ToM



OKa3bIBAIOT TaKke (PePMEHTHI JIUTa3bl, 331a4a KOTOPHIX 3aKII0YAeTCS UMEHHO B COSIMHEHUN
JIBYX MOJIEKYJ C 00pa30BaHUEM HOBOW XMMHUYECKOM CBSI3H.
Hemnoxosxwii Hu Ha uTo rudpun co3nan. [Ipencrasnser o coboit monekyny JIHK, Hecymryio
HOBYIO reHeTHuecKyro nHpopManuu. Takoe oOpa3zoBaHue B FTeHHOW MH)XEHEPUH Ha3bIBAIOT
BekTOpoM. Ero rinaBHas 3agada — nepejiaya HOBOM MporpaMMbl BOCITPOU3BOCTBA HAMEUEHHOMY
JUISL TOM LIeNH KUBOMY opranu3my. Ho Benb mocneHuii MOXKeT €€ MpOUTrHOPUPOBATh,
OTTOPTHYTh U PYKOBOJICTBOBATHCS TOJIBKO POJHBIMU F€HETUYECKUMU MTPOTrpaMMaMH.
Takoe HEBO3MOXKHO, OJarofaps sSBICHUIO, KOTOPOE HOCUT Ha3BaHUeE TpaHchopMalus y
OakTepuii U TpaHC(HEKIHS Y YeIoBeKa U KUBOTHBIX. CyTh €T0 3aKJIF0YAaeTCs B TOM, YTO €CIIU
KJIETKa opraHnusma noryiotuiia ceodoanyro moiuekyrny JHK u3 okpysxkatomeit cpespl, To oHa
BCErJla BCTPAWBAaeT €€ B TCHOM. DTO BJICUET 3a COOOM MOSBICHHUE Y TAKOW KIIETKHA HOBBIX
HACJIEICTBEHHBIX MPU3HAKOB, 3alIpOrpaMMHUPOBaHHBIX B noroménnyto JJHK.
[ToaTomy, 4TOOBI HOBas TeHETHUYECKAsI TPOrpaMMa Hadasa paboTaTh, HEOOXOIUMO TOJIBKO OJIHO,
— 4T00BI OHA OKa3ajach B HY)KHOH KJIeTKe. DTO c/ieJaTh HE MPOCTO, TaK KaK TaKOEe CI0XKHOE
0o0pa3oBaHue, KaK KJIETKa, UMEET MHOKECTBO 3aIlIUTHBIX MEXAHU3MOB, MPEMSATCTBYIOLIUX
MIPOHUKHOBEHUIO B HE€ UyKEPOJHBIX O0BEKTOB.

Y cTaHOBIIEHBI TPY OCHOBHBIX MEXaHU3Ma JIATePAILHOTO IepeHoca:; Tpanchopmanms,
KOHBIOTAIUS ¥ TPAHCIAYKIIUS.
1. Tpanchopmanus — 370 HOpMalibHas (PU3HOIOTHYECKast (PYHKIMST 0OMEHa TeHETUICCKIM
MaTepuaioM y HEKOTOPBIX OaKTEpUH.
2. Konbroraiusi ”MeeT HauMEeHbIIIee YUCIIO OTPAaHUYCHUH 1 MEKBHUI0BOTO 0OMeHa
TeHeTUYECKOI HH(OpMAaIIHel, HO MPEANoIaracT TeCHbIM (GU3MUECKU KOHTAKT MEXTY
MHUKPOOpPTaHU3MaMH, JIETYE BCETO JOCTUKUMBIN B OMOTIICHKAX.
3. Tpaucaykuus (ot sat. transductio — nmepemernieHne) — 3TO MEPEHOC FTeHETHYECKOr0 MaTepraia
U3 OJTHOM KJIETKH B IPYTYIO C TIOMOIIBIO HEKOTOPHIX BHPYCOB (OakTepruodaros), 4T0 IPUBOIUT K
M3MEHEHUIO HACJIEICTBEHHBIX CBOMCTB KJIETKU PELIMITUEHTA.
K nanbornee onacHbM 3a00JI€BaHUSIM, BEI3BIBAEMBIM BUPYCaMH Y )KUBOTHBIX U YEJIOBEKA,
OTHOCST O€LIeHCTBO, OcIly, rputlil, noauomuenut, CITN/, renatut u ap. Bupycel obnagatot
BUPYJICHTHOCTh — 3TO CTETICHh 0OJIE3HETBOPHOTO ACHCTBHSI MUKpOoOa. Ee MOKHO paccMaTpuBaTh
KaK CIIOCOOHOCTb aJalTUPOBATHCS K OPraHU3MY XO3SHMHA U MPEO0/I0JIeBATh €ro 3allUTHbIC
MEXaHU3MBI.

2. Keiicbl Ha pa3BUTHE NPOMBIILIEHHOH OMOTEXHOJIOTHII U ee MPUMEHeHHe B "KU3HHU
YeJIOBEKa, MOMCK M aHAJINW3 HH(pOpMANMHU U3 Pa3TUYHbIX HCTOYHHKOB

DopMynMpoOBKa 3aJaHUSA:

bruorexHonorus — KOMIUIEKCHAsI HaAyKa, HAallpaBJIEHHAs HA MOJIY4YEHUE LEIeBOro NpoayKTa, C
MOMOIIbI0 OMO00OBEKTOB MUKPOOHOTO, PACTUTEIHHOTO M )KUBOTHOTO TTPOUCX 0K ICHHUSI.
MenaunnHckast OMOTEXHONOTHUS — OTPACb, 1IeTh KOTOPOH CO3/1aHNe AUATHOCTUYECKUX,
MPOPUITAKTUYECKUX U JICUCOHBIX MTPENapaToB, OHA H3y4aeT BO3MOXKHOCTH UCIOJIb30BAHUS
MUKPOOPTaHU3MOB, JJIsl OTy4YeHUs] aMUHOKHCIIOT, BUTAMUHOB, ()epMEHTOB, aHTUOMOTHKOB,
OpTraHUYECKUX KHUCIIOT.

Caxapsblii 1uadet — 370 3a001eBaHre 0OMEHa BEIIECTB, IPH KOTOPOM B OPraHU3ME HE XBaTaeT
WHCYIIMHA, 2 B KPOBU TOBHIIIACTCS cofiepkanne caxapa. Copepxanue caxapa B KPOBH
HEO0O0XO0IUMO ISl HOPMATIBHOTO (PYHKIIMOHUPOBAHUS KIETOK. IHCYINH, KOTOPBIi BeIpabaThiBacT
MO/DKEITyTI0YHAs JKelie3a, 00ecredrnBaeT MPOHUKHOBEHUE TIIFOKO3bI B KJIIETKH, HO HHOT/IA
MPOUCXOIUT cOOii BEIPAOOTKH MHCYIIMHA U KJIETKa HE MOJIy4aeT HeOOXOAMMOro MUTaHMUs, a
caxap HaKaIUTMBAeTCsl B KPOBU. DTO MPUBOANT K BOBHUKHOBEHHUIO CaxapHOTo nuadera pa3HbIX
THUIIOB, OJIMH U3 KOTOPBIX SBISETCS HHCYIMHO3aBUCUMBIM. [Ipu Takom Tume caxapHoro auadera
3a00JICBIINI TOJHKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUN MHCYINHA.

[To manubIM cTaTrcTUKH, B 2014 1. KomndecTBo 60BHBIX caxapHbIM 1uabeToB B Poccuiickoi
denepanuu coctaBuiio 387 MiH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta UG Pa KaKIbIA ToJ
yBenuuuBaercs Ha 5%.



3ananue: HAUTE W MPOAHATM3UPYNUTE Pa3TUIHbIC UCTOYHUKU HHpOpMaluy (HaydHast 1
yueOHO-Hay4YHAas JIUTepaTypa, CPEeICTBA MACCOBOM MHpOpMAIUH, ceTh IHTepHET U Ipyrue) mo
TEMe Keiica.

OTBeThTE Ha BOIPOC HA OCHOBE HAWJICHHBIX JaHHBIX:
e C yeM cBsi3aH pPOCT 3a00JIEBAEMOCTH CaxXapHBIM AMA0ETOM Cpelly B3POCIOTO HACEICHUS U
OMOJIOJKEHUE 3a00JIeBaHMsT?
e Kaxkue Mepbl MPOPMIAKTHKY CaxapHOTO AradeTa MOXKHO PEaTu30BaTh B TIOBCETHEBHOM
JKU3HH Kaxa0My U3 Hac?
e Kak pa3BuBasioch MPOU3BOJICTBO MHCYJIMHA U ¢ KAKUMHU 3TUYECKUMU HOPMaMHU TIPU 3TOM
CTaJIKUBAJIMCh yYCHbIC?

[ToaroroBeTe YCTHOE COOOIIEHUE C MMPE3EHTALlMEH, B KOTOPOM HEOOXOJMMO OTPA3UTh:

1. Caxapublii tuabeT — NPUYKUHBI, CAMIITOMBI, THATHOCTHKA U JICYCHHE;

2. PactipocTpaHeHHOCTh caxapHOTo AuadeTa cpeiv HaCceIeHUs CBOETr0 peruoHa 3a MOCIeIHHe
TPH TOAA, IPOAHATU3HUPOBAB HAYYHBIE ITYOJUKAIIMHA U CTATUCTUYECKYIO OTYETHOCTD (B TOM
YHCcIie OTYETHI | 0CyJapCTBEHHOTO peecTpa caxapHoro quadera);

3. PacipocTpaHeHHOCTh caxapHOTo nuadera cpenu HacelneHus Poccuiickoii henepanuu 3a
MOCIeAHUE TPH rojia, MPOAHATU3UPOBAB HAYYHbIE MYOJIMKAIIMHA U CTATUCTUYECKYIO OTYETHOCTh
(B TOM uymcie otyeThl ['ocymapcTBEHHOTO peecTpa caxapHoro nuadera);

4. IIpeanonaraeMblie TPUUMHBI U3MEHEHUS 3200JIEBAEMOCTH CaXapHbIM TUA0ETOM U UX
o0ocHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKUE MEPOTIPHUATHS,

4. MeTo/ipl MOTy4YeHus UHCYIINHA;

5. OTpa3uTte 3TUUYECKHE aCMIEKThI UCIIOIb30BAHM OMOTEXHOJIOTUI IPU MTPOU3BOJICTBE HHCYIIHHA.

Jlnis 3amuThl KeiicoB oOyuaromumcs Heooxoaumo B pamkax BCP moarotoButs yctHoe
COOOIIIEHUE TIO pe3y/IbTaTaM PEIICHUs Keica C MOAT0TOBKOM Mpe3eHTaIlH.

Kputepuu onieHHBaHNs YCTHOTO COOOIIEHUSI:

Kputepun bansl
OlleHUBAHUA
1 6amn 2 6as1a 3 6a/1a
1. CootBeTCcTBHE cojiepXaHue JoKnIaaa coJiepKaHue coJiepKaHue
COZEpKaHUS JOKJIa/la | JUIIb YACTUYHO JIOKJIaza, 3a JIOKJIama
3asBJICHHOI TeMe COOTBETCTBYET HCKIIIOYCHHEM COOTBETCTBYET
3asiBIICHHOI TeMe OTJICIbHBIX 3asBJICHHOI TeMe U
MOMEHTOB, B [TOJIHOW Mepe e€
COOTBETCTBYET packpbIBaeT

3asBJICHHON TeMeE U
B MOJIHOW Mepe e€
packpbIBaeT

2. CreneHnp packpsITa Majiast 4acThb TeMa pacKphITa TeMa pacKphiTa

PACKpBITHUS TEMBI TEMBI; IIOUCK XOpOIIO, HO HE B IIOJIHOCTBIO;
nH(pOopMaluy IpoBeAEH | MOJHOM O0BEME; IIPENICTaBICH
IIOBEPXHOCTHO; B uH(popMaIu 000CHOBaHHBIH
M3JI0KEHUU MaTepuana IIPEICTABICHO 00BEM




OTCYTCTBYCT JIOT'UKA,
JOCTYIIHOCTD

HEIOCTaTOYHO; B
OTJIEIbHBIX CIyYasx
HapyIeHa JOTHKa B
U3JTI0KEHU U
MaTepuasa, He
COBCEM JIOCTYITHO

uH(pOpMaIHH;
N3JI0)KEHHE
Mmarepuaia
JIOTUYHO, TOCTYITHO

3.YMeHnue 10cTynHo
¥ TIOHATHO TIePeaTh
CoZIepKaHMe I0KJIaa
B BHJIC ITPE3CHTALUH

13 IPEACTABICHHOU
MIPE3EHTALIMHA HE COBCEM
IIOHsATHA TECMaTHUKa
UCCIIE0BAHMS, 1€TAN
HE PaCKPBITHI

Ha OCHOBE
MPEJCTABICHHOMN
Mpe3eHTAINH
dhopmupyercs
o0111ee MOHUMAaHKE
TEMATHKHU
HCCIIEIOBAHUS, HO
HE SICHBI IeTalu

Ha OCHOBC
MPEJCTABICHHOMN
MPE3CHTALINU
dhopmupyercs
II0JIHOC ITIOHUMAaHHE
TEMATHKHU
HCCIICIOBAHUS,
PACKPBITHI JETAH

OneHuTe Npe3eHTAUIO M0 CIETYIOIIUM KPUTEPUSIM:

€€ COACPpIKaHnC

Kpurepun Bbanabl
OlleHUBAHUS
0 1 2
IIOJIHOTA uH(popmanus, uHpOpManus, IIpEe3EHTalNs
UCIIOJIb30BaHUS UCIIONIb3yeMasi B NPEJCTaBICHHASA B | COJIEPIKUT MOJIHYIO
yueOHOro Marepuaia MIPE3CHTAIINH, HE MIPE3EHTALINH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JIOCTaTOYHYIO JIJIS
MOJTHO PacCKpBIBAIOT | (hopMHUpOBaHUS

MIpE/ICTaBICHUS O
TeEME

JIOTUKA WU3JIOKEHUS
Marepualia B
COOTBETCTBHU C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3CHTAINH
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALIUN
MIOJIHOCTBIO
COOTBETCTBYIOT
TEME 3a/1aHNs U
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas
rPaMOTHOCTh

TECPMHUHOJIOTMYCCKAas U

B TIPE3CHTAIINU
[IPUCYTCTBYIOT
opdorpaduyeckue
OIINOKH, HE BCE
TEPMHUHBI TPUMEHCHBI
0 CYIIECTBY

B IIPE3EHTalUN
MPHUCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTalNU
OTCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTh U
OpPUTHHAIILHOCTD
IIOCTPOEHHUS

Mpe3eHTAIUS
MOCTpOeHa 0e3 ydera
KOMITO3UIIUU

MIpe3eHTaIHs
MIOCTPOEHA C
y4eTOM TpeOOBaHHIHA

MPE3CHTAIHSI
MOCTPOCHA B
MOJTHOM




claigoB, 0e3 K 0()OpMJICHHIO, HO | COOTBETCTBUU C
COOIIOIEHUS HET €IUHOTO TpeOOBAHUSIMU
TpeOoBaHUI K odopmiIeHUS odopmIIeHUS,
mpudTam u CIaigoB HCIOJIb30BaH
[[BETOBOMY OPUTHHAIIBHBIH
0hOpPMIICHHUIO MOJIXO0J K

0 OpMIICHHUIO

CIIalIOB

IIkana nepeBoga 6aJ1J10B B 0TMETKY

17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6amoB -«3»

Menee 6 0aI0OB MJIM OTCYTCTBHE PAOOTHI - «2%

Konrpoabnas padora 1

«Knerka: xumu4eckuii cocraB, CTpoeHHe H MeTa00 U3 M
BAPUAHT I
Yacrs 1. BoiOepuTe 011H NpaBUIIbHBIN 0TBET U3 YeThIpeX NMpeAI0KeHHbIX.
1. Kakyo QyHKIMIO B KJIeTKe BHINOJIHSIOT JUNUAbI?
A) UHpOpPMAILIMOHHYIO
b) suepreruyeckyro+
B) karanutnueckyo
I') TpancniopTHYIO
2. Kakoe u3 nepe4nc/jieHHbIX BellleCTB SIBJISAETCS CI0KHBIM OMonommepom?
A) ATD
b) JIHK+
B) rmroko3a
I') rmunepun
3. JHK comepxut Takyo nocjaenoareJbHOCTh HyKJIe0oTHI0B: AL AAIIALIA. Kakue
AMUHOKHCJIOTHI 3aKOIMPOBAHbI B Hell?
A)cepHH-TUPO3UH-apTUHUH-TJTUIIMH
b) nucrenn-ananuH-TpUnTopaH-IMCTENH
B) BanuH-acnaparuH-JIM3uH-TIPOINH
I') Tpunrodan-TpeOHUH-TEUIIMH-TUCTUIUH
J1) cBoi BapuaHT
4. Moaexyasl IHK nHaxoasaTcst B XxpoMocomMax, MUTOXOHAPHSAX, XJIOPOIJIACTAX KJIETOK
A) GakTepuit
b) sykapuot+
B) npokapuor
I') 6axTepuodaros
5. IIpouecc 0MOJIOrN4eCKOr0 OKMCICHHUS U IBIXaHUS OCYLIeCTBJIACTCS B
A) xJopormacTtax
b) xommnekce I'onbmku
B) mutoxonnpusx+
I') kiieTouHOM LIEHTpE
6. YUTo u3 nepeunciaeHHOro siBjasiercss MoHomepom u — PHK?
A) pubosa
b) azotucroe ocHoBanme



B) nykneorua+

') aMMHOKHUCITOTHI

7. kakoe u3 nepeuncjeHubIx coennnenuit HE Bxoaur B coctap AT®?

A) aneHuH

b) ypauuin+

B) pu6o3a

I') ocraTox dhocopHOI KHCITOTHI

8. Kakoii npoueHT HyKJIe0THA0B ¢ aIeCHUHOM U TAMHHOM B CyMMe COJAEPKUT MOJIeKYJIa
JTHK, eciiu 10,151 ee HYKJI€OTHAOB ¢ IMTO3MHOM cocTaBJisieT 16 % ot o0mero uuciaa?
A)16 %

b) 32 %

B) 34 %

I') 68 %

9. Kakomy Tpumiiery B mosexkyJje JJHK coorBercTByer antukonon T — PHK I'VA?
A)IYT

b) ITY

B) HAY+

INITA

10. Kakue BemecTBa sIBJASIOTCH KOHEYHBIMH MPOAYKTAMH IVIMKOJIN32 OTHOMH MOJIEKYJIbI
TJIIOKO3bI?

A) aMUHOKHCIIOTBI, TJIFOKO32, TJIMIICPHUH, KUPHBIC KHCIIOTHI

b) CO2, H20, 38 monekyn ATD+

B) CO2, H20, 36 monexyn AT®

I') 2 MoJieKysIbI MOJIOUHOM KUCIIOTHI, 2 MoJieKynbl AT®

Yacts 2.

1. BoiGepuTe TpH BepHBIX 0TBETA U3 1IECTH MPeAT0KEeHHbIX.
KakoBbI 0cO0eHHOCTH CTPOeHUsI H (PYHKIIHOHUPOBAHUS pudocom?
HeMeMOpaHHbIE OpraHOUIbI+

Y4acTBYIOT B Tiporiecce cuare3a ATO

Y4acTBYIOT B Ipoliecce (GOopMHUpPOBaHUS BEpEeTEHA JICTICHHS
Yy4acTBYIOT B IpOIECCE CUHTE3a Oenka+

cocrosT u3 6enka u PHK+

COCTOSIT M3 IIYIKOB MHUKPOTPYOOUEK

ouhkwdE

2. YCTaHOBHTE COOTBETCTBHE MKy 0COOEHHOCTAMHU U MOJIEKYJIAMHU, 1JI5l KOTOPBIX 3TH
0COOCHHOCTH XapPaKTEPHBI.

OCOBEHHOCTHU MOJIEKVJIbI

A) noaumep, COCTOSIIIUN U3 AaMUHOKHUCIIOT 1) AHK
b) B cocTaB BXoauT neHTo3a — pudo3a 2) PHK
B) MoHOMepBI coeTMHEHBI KOBaJIEHTHBIMU MENTUIHBIMU CBA3SIMU 3) 6enox

I') nomumep, cocTOAIMMN U3 HYKIEOTHAOB, KOTOPBIE COJEPKAT
A30TUCTBIE OCHOBAHMS — aJICHUH, TAMUH, TYaHUH, [IUTO3UH

J1) monumep, cocTosALINI U3 HYKJIEOTHIOB, KOTOPBIE COAEPHKAT
a30TUCTBIE OCHOBAHMUS — aJIECHUH, Ypalui, TyaHUH, [INTO3UH

E) xapaktepuzyercs nepBUYHON, BTOPUYHOM, TPETUUHON CTPYKTypaMu

3. YcranoBHTE NOC/IEI0BATEIBHOCTD NMPOLECCOB, MPOUCXOASIINX NPH KaTadoau3me.
A) raMKonu3
b) pacieruienue ciI0KHBIX OPraHUYEeCKUX COeTMHEHUN



B) o6pazoBanue 36 — ti Mmosiekyn ATD
I') o6pazoBaHuE TOJBKO TEIIJIOBOM SHEPTUU

1) rugponus
E) o6pazoBanue 2 — x mosnekyn ATD

Yacrs 3.

1. Haiinute ommOKky B NpUBEIEeHHOM HUKe TEKCTe, HCIPABbTE UX, YKAXKNTE HOMepPa
NpeaJioKeHuil, B KOTOPbIX OHU JONMYIIEeHbI, 3aNIUIIUATE 3TH NMPeaI0KeHUus 0e3 OIMOoK.

1. Monekyna IHK cocTouT U3 1ByX CMpalIbHO 3aKpY4YeHHbIX Lenei. 2. [Ipu aToM ageHun
o0pa3yeT TpH BOJOPOJIHBIE CBS3U C TUMUHOM, a TyaHUH — JIB€ BOJIOPOJHBIE CBSI3U C IIUTO3HMHOM.
3. Monexynsl JJHK npokapuot nuHeiHbIe, a 5yKaproT — KojbleBbie. 4. Oynkiuu JJTHK:
XpaHEHHE U Tepeada HacleacTBeHHor nHdopmaruu. 5. Monekyna IHK, B oTiuame ot
monekyisl PHK, He ciocoGHa K peruuKariym.

2. B cocras 0Oesika BXOAAT 415 aMMHOKHUCJIOTHBIX 0CTATKOB. CKOJIbLKO HYKJIEOTHI0B
MouiekyJbl JITHK koaupyet naHHbii 0esioK, TpuiieToB u — PHK nepenocsat nungopmaunio
0 CTPYKTYPpe 3TOro 0ejika K MecTy TpaHcasiium, mojexkya T — PHK neo6xoaumo ais
MepeHoca 3TUX aMMHOKHUCI0T? OTBeT NMOosiICHUTE.

KonTposbHnas padora no teme: «KileTka: XuMHYeCKHI COCTAB, CTPOEHHE U MeTA00TU3M)
BAPHUAHT 11

Yacts 1. BoiOepuTe 011H NpaBUIIbHBIN 0TBET U3 YeThIpeX NMpeAI0KeHHbIX.

1. Kakyo QyHKIMIO B KJIeTKe BBINOJIHSIOT YIJIeBOAbI?

A) TpaHCHIOPTHYIO

b) nBurarenbuyio

B) karanutnueckyo

') ctpykTypHYyIO

2. ®parmeHT 0eska remoraoouna B JHK umeer caenyrommii kon: AIIIITT TAALIAALL
Kakue aMMHOKHCIOTHI COCTABJAIOT JparMeHT 3TOro Oeska?
A)cepuH-TUPO3UH-apTUHUH-TJIMIIUH

b) nucrenn-ananuH-TpUnTopaH-uCTenH

B) Banun-acnaparuH-n1u3uH-TU3UH

I') Tpuntodan-TpeoHUH-NeHIUH-TeHLINH

/1) cBoil BapuaHT

3. Kakasi u3 nepe4ucJeHHBIX KJIECTOYHBIX CTPYKTYP SIBJSIETCH ABYXMeMOPaHHBIM
OPraHoM0M PACTUTEJbHBIX KJIETOK?

A) ieHTpHOIHU

b) pubGocomsr

B) xnopomiactsl

I') Bakyonu

4. Kakoe u3 nepe4yncjeHHbIX COeIHHEHHI CITOCOOHO K CAMOYIBOCHHIO?
A)u—PHK

b) - PHK

B) p— PHK

I') AHK

5. B pe3yJbTaTe NOArOTOBUTEJIBHOI0 3TANA JMCCUMMIISLIMM 00pa3yercs ... MoJieKya ATd?
A)0

b)2

B) 36

)38

6. Ilpu dorocuHTe3e KUCJI0POA 00pa3yercsi B pe3yJbTaTe



A) dotonmsa BOJIbI

b) pa3nosxeHust yriieKucioro raza

B) BoccTaHOBIEHMS YITIEKUCIIOrO rasa J0 IIII0KO3bI

I') cunteza ATO

7. B mosexyae IHK ko1m4ecTBO HYyKJI€O0THAOB ¢ T'yaHHHOM cocTasisieT 10 % ot o01mero
yncsia. CKOJbKO HYKJIEOTHIOB C AJecHUHOM COJEPKUTCH B ITOH MoJieKyJie?

A) 10 %

b) 20 %

B) 40 %

90 %

8. Tpu psiioM pacnoJiokeHHBIX HyKJeoTH1a B MoJiekyJe IHK, kogupyrommii onny
AMHUHOKHCJIOTY, Ha3bIBAIOT

A) Tpunierom

b) renernueckum Kogom

B) renom

I') renoTrmnom

9. B ocHOBe KaKUX peakuuii 00MeHa JIesKUT MATPUYHBIA NPUHIUAN?

A) cunresa monekyn AT®

b) cObopku mosexyn 6enka U3 aMUHOKUCIIOT

B) cunTe3a rioko3bl U3 YIJIEKUCIIOro ra3a u BOJIbl

I') oOpa3oBaHus TUITUIOB

10. Kakoii konon u — PHK coorBercTrByeT Tpumiery AAT B moaekyae JTHK?
A) YVA

b) AAY

B) YVT

I TTA

Yacrn 2.

1. BoiOepuTe TPH BepPHBIX 0TBETA U3 IECTH MPEAJI0KEHHBIX

KakoBo cTpoenue u pyHKIMH MUTOXOHAPHUIA?

pacUISIUISIIOT OMOTIOTUMEPHI 10 MOHOMEPOB

XapaKTEePU3YIOTCA aHaIPOOHBIM CITOCOOOM TIOJIYUSHHS YIHEPTUN
COJIepKaT COeTUHEHHBIE MEXKY COOOI0 TPaHbI

UMEIOT (pepPMEHTATUBHBIE KOMIUJIEKCHI, PACIIOIOKEHHbBIE HAa KPUCTaX
OKHUCJISIFOT OpraHu4ecKue BelecTBa ¢ oopazoBanueM AT

MMEIOT HapY>KHYIO ¥ BHYTPEHHIOI0O MEMOPaHBI

ouhkwndE

2. YCTaHOBHTE COOTBETCTBHE MEXKTY q)yHKIII/IﬂMI/I U OpraHouaMiu KJI€TKH.

OYHKINN OPTTAHOU/IBI KJIIETK

A) CUHTE3 TJTIOKO3bI 1) anmapar I'onbxu
b) cOopka KOMIIJIEKCHBIX OpPraHUYECKUX BEIIECTB 2) nu3ocoma
B) pazpyiienne BpeMeHHBIX OPTaHOB Y IMOPHOHOB 3) xJyoporuiact

') nornouienue u npeodpazoBaHue COTHEUHOMN dSHEPTrUn
J1) xumudeckas MoIU(pUKAIIS OPTaHUYECKHX BEIIECTB
E) pacuiernienne 6uononuMepos

3.YcraHoBuTe NMOC/I€A0BATEILHOCTH Peaju3alui reHeTuyeckoii HH(popManuu.
A)u—PHK



b) npusnax
B) 6emnok
I') ren

J) THK

Yacts 3.

1. HajiguTe o11MOKM B IPUBEIEHHOM HHMKE TEKCTE, HCIIPABbTE UX, YKAKHUTE HOMEpa
Npe1JI0KeHHi, B KOTOPBIX OHM JONYLIEHb], 3AIIHIINTE 3TH NpelJioKeHus 0e3 o1ndoK.

1. buocunTe3 OenKa OCyIIeCTBISETCS B TPU dTalla: TIIMKOIN3, TPAHCKPHUIILIMS U TPAHCISAIUS. 2.
Tpanckpunuus — 310 cunte3 1 — PHK, kotopsiit ocymectsisercs B siape. 3. B npornecce
tpanckpuruu T-PHK xonupyer cron-koast JIHK. 4. B iutoruiazme Ha pubocomax uaet coOopka
0enKkoBOM MoJeKyJ bl — TpaHcisiuus. S. [Ipu Tpancnsuuu sHeprust AT® He ucnonb3yercs.

2. Ckoabko MoJiekyJ AT® GyaeT CHHTe3MPOBAHO B KJIETKAX MOJOYHOKHMCJIBIX OaKTepuil 1
KJIeTKAX MbIIIEYHOH TKAHU NP okucJaeHuH 30 MoJieKkyJI I110K03bI? OTBeT MOsICHUTE.

KonTpoabHas padora no teme: «Kierka: XuMu4ecKHH COCTaB, CTPOEHUE U MeTA00JIN3 M)
BAPUAHT III

Yacrs 1. BblﬁepI/ITe OJUH l'[paBHJIBHbIﬁ OTBET U3 YE€ThIPEX NMPECAJ0KCHHBIX.

1. B ocHoBe KakHMX peaknuii 00MeHa JIeXKUT MATPUYHBIN NPUHIUI?

A) cunresa monekyn ATD

B) cObopku Mosekys 6enka U3 aMUHOKUCIIOT

B) cunTe3a riroko3bl U3 YIIEKUCIIOro ra3a U BOJIb

I') oOpa3oBaHus TUIIUAOB

2. Kakoii konon u — PHK coorBercTrByer Tpumiery AAT B moJiexkyae JHK?
A)YVYA

b) AAY

B) VVT

N TTA

3. Kakyio ¢pyHKIMIO B KJIeTKe BbINOJIHAOT JUNHAbI?

A) nH(opMaIOHHYIO

b) snepreruueckyro

B) xaranutuyeckyro

I') TpancniopTHYIO

4. Kakoe u3 nepe4yncjJeHHbIX BEIIECTB SABJIACTCS CI0KHBIM Ononommepom?
A) ATD

b) JHK

B) rimroxo3a

I') rmuuepun

5. AHK coaepkut Takyo nociaeaoaredabHocTb HykjaeoTua0B: ALII'TIIAAIIALIA. Kakue
AMHHOKHCJIOTHI 3aKOJHPOBAHDbI B Hel?

A)cepuH-TUPO3UH-apTUHUH-TJIMIIUH

b) nucrenn-ananuH-TpUnTOQaH-1MUCTEnH

B) Banun-acnaparuH-Iu3UH-TIPOINH

') puntodan-TpeoHNH-TEHIUH-TUCTUANH

J1) cBoit BapuaHT

6. Kaxoe u3 nepe4ncjeHHbIX COeJHHEHHUI CITOCOOHO K CAMOY/IBOCHHIO?



A) u— PHK

b) T— PHK

B) p— PHK

I') AHK

7. llpu doTocuHTE3E KUCJIO0PO] 00pa3yercsi B pe3yJibTaTe
A) dboTonmza BoabI

b) pa3noxxenust yriieKucioro raza

B) BoccTaHOBIEHUS YTIEKUCIIOTO Ta3a JI0 TIIOKO3bI

I') cuaTeza ATO

8. IIpouecc 0M0I0rMYECKOr0 OKMCJIEHHUS U IbIXaHUS OCYIIECTBJISIETCHA B
A) xnopormacTtax

b) xommiekce I"osbmxu

B) muroxonapusix

I') kileTouHOM LIEHTpE

9. Kakoe u3 nepeuncieHnbix coenunennii HE Bxoaur B coctaB AT®?
A) aneHuH

b) ypamun

B) pu6o3a

I') ocTaTok dhochopHON KHCIOTHI

10. Tpu psizom pacnoJioskeHHbIX HykJIeoTHaa B MoJiekyJie JTHK, koqupyrommii ogny
AMHMHOKMCJIOTY, HA3bIBAKOT

A) Tpumierom

b) renetndyeckum Koj10M

B) renom

I') reroTrmnom

Yacrs 2.
1. BoiOGepuTe TpH BepHBIX 0TBETAa U3 LIECTH MPeAI0KeHHbIX
KakoBo cTpoenue u pyHKIMH MUTOXOHAPHUIA?
1. xapaktepu3yroTcsi aHa3pOOHBIM CIIOCOOOM IMOJIYYE€HHUS SHEPTUU
2. paculersoT OMOMOIMMEPHI 0 MOHOMEPOB
3. OKWHCISIOT OpraHWYecKHe BemecTBa ¢ oopazoBanuem ATD
4. conepkaT COeTMHEHHbIE MEXy COOO00 IpaHbl
5. UMeT (pepMeHTaTUBHBIE KOMIUIEKCHI, paCIOJI0KEHHbIE Ha KpUCTaX
6. UMEIOT Hapy)KHYIO U BHYTPEHHIOI0 MEMOpaHbI
2. YcTaHoBHTe COOTBETCTBHE MeK1Y QYHKIUSIMU U OPraHOWIAMHU KJIETKH.

OYHKINN OPTTAHOU/IBI KJIIETK

A) cHUHTE3 III0KO3bI 1) anmapart I'onbxu
b) mornomienne u mpeobpa3zoBaHUE COTHEYHON SHEPTUU

B) c6opka KOMITJIEKCHBIX OPraHUYECKUX BEIECTB 2) nu3ocomMa

I') pacuienyienne 6MONOIUMEPOB

J1) pa3py1iieHre BpeMEeHHBIX OpraHoB y SMOPHOHOB 3) xJoporuiact

E) xummuaeckas momudukanmsi OpraHMIeCKuX BEIIECTB
Yacth 3.

1. Hajinute om1MOKY B NpUBEeHHOM HM:Ke TeKCTe, HCIIPaBbTe UX, YKa:KUTe HOMepa
NpeIJI0KeHHI, B KOTOPBIX OHM JONYIIEHbI, 3AIIHIINTE 3TH NpeJIoKeHus 0e3 o1undoK.

1. buocuHTe3 OenKa OCyIIeCTBISETCS B TP 3Tara: INIMKOIN3, TPAHCKPHUIILMS U TpaHCIALUUs. 2.
Tpanckpunuus — sto cunte3 U — PHK, kotopslit ocymecrsisercs B siape. 3. B mpouecce



tpanckpunuuu T-PHK konupyer cron-koast JIHK. 4. B nuromnna3zme Ha pubocomax uaer coopka
OeIKOBOM MOJIEKYIbI — TpaHcsaus. 5. [1pu Tpancnsaiuu sHeprus AT® He ucnonp3yeTcs.

2. B cocTaB Oesnka BXoasaT 319 aMMHOKHMCJIOTHBIX 0CTATKOB. CKOJIbKO TPUILIETOB
moutekyJabl JHK konupyer nannblii 6e10k, Hykiaeotu10B u — PHK nepenocsaT
HH(OPMALHUIO 0 CTPYKTYPeE 3TOro 0ejika K MeCcTy TPaHCJsiuuu, MoJiekyJ T — PHK
He00X0UMO ISl IePeH0Cca ITUX aMHUHOKHCI0T? OTBET NOSICHUTE.

KontpoabHast padora Ne 2
«CTtpoenue n QyHKIUM OPraHU3MA)
PesyabTaTsl 00ydyenusi: [IporHo3upoBats BO3HUKHOBEHUE IIPU3HAKOB B X0J1€
WHJIUBUIYaJIbBHOTO Pa3BUTHUS U PA3MHOKEHUSI OPraHU3MOB.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04
B pesynbrare ocBoeHust BToporo pasaena «CtpoeHue u GyHKIUU OpraHu3Ma» 00ydaronrecs
CMOT'YT:

- OIMUCBIBATh CTPOCHUC U B3aUMOCBA3b JacTe MHOT'OKJIETOYHOT'O opraHusma,

- XapaKTepu30BaTh COCOObI Pa3MHOKEHUS;

- OIIMCHIBATh CTaau OHTOI'CHE3a paCTeHHﬁ, JKHUBOTHBIX U YCIIOBCKA,

- ONUCHIBATh 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH U U3MEHYMBOCTH.
KonTponbHas paboTa npeacrapiseT coOoi 3ajaHusl B TECTOBOM opMe pa3IMyHOIO YPOBHS
CJIOKHOCTU: «HU3KUIY», «CPEIHUI» U «BBICOKHUI». B 3aBMCHMOCTH OT THUIIAa U TPYAHOCTH
3alaHuA €0 BBIIIOJIHCHHUE OCHUBACTCA pa3HbIM YHCJIOM OajutoB. Beimonnenue Kaxxaoro
3aJJaHUs «HU3KOTI'0» YPOBHSI CI0XKHOCTH olleHuBaeTcs 1 6ayiom. 3a BBINOIHEHUE 3a1aHUiM
«CPECAHETO0» YPOBHA CJIOKHOCTU B 3aBUCHUMOCTH OT IIOJIHOTHI U IMTPABUJIBHOCTHU OTBETA
npucBauBaercs A0 2 6ayioB.

K 3aIaHUT0 «BBICOKOT'0» YPOBHA CJIOKHOCTU OTHOCUTCA PCIICHUEC 3aaa4. HpI/I IMpaBHUJIbHOM
pELICHUH 3aJJaHUI «BBICOKOT0» YpPOBHS IpUCBauBaeTcs 3 Oasa.

1. Kakoii cnoco0 pa3MHOKeHUsI SIBJISIETCS MOJ0BbIM?
1) BereratuBHOE pa3MHOKEHHE

2) I'eHepaTHBHOE pa3MHOXKCHHE

3) IMoukoBanue

4) TIpuBuBKa

2. KakoBbI HUTOJIOTHYECKHE OCHOBBI MOJI0BOT0 Pa3MHOKEHUSI OPTaHU3MOB?
1) Crioco6nocth JIHK k peruukarmm

2) Ipouecc popmupoBaHust Criop

3) Hakomnenue suHeprun mMosnexymnoit ATD

4) Marpuunblii cuaTe3 u-PHK

3. Kakue rensl He HMEIOT MMAPHBIX AJJIeJIBHBIX T€HOB B Oprannsme?
1) PenieccuBHbIC

2) JloMUHAHTHBIC

3) CueruteHnbie ¢ Y-XpOMOCOMOM

4) CueruieHHbBIE C ayTOCOMaMHU

4. TIoTOMCTBY He MePeIaATCs] MyTALHH
1) I'ennbre

2) XpOoMOCOMHEIE

3) Comarnueckue

4) I'eHOMHBIC



5. YKaxKuTe reHOTHII YeJI0BeKa, eCJIU 10 (peHOTUITY OH CBETJIOBOJIOCHIH H
roJyooriaa3sblii

1) AABB

2) AaBB

3) aaBB

4) AaBB

6. BiusiHMe 0JHOT0 reHAa HA pa3BUTHE MHOTHX PU3HAKOB CBUAETEJIbLCTBYeT
1) O BnusiHMM T€HOB Ha (POPMUPOBAHUE MTPU3HAKOB

2) O 1eJ0CTHOCTH TeHOTUIA

3) O6 aBTOHOMHOCTH T'€HOB

4) O BBICOKOI aKTHBHOCTH T'€HOB

7. Hantuyue B raMeTe OJJHOTO IeHA M3 Ka)KI0H Mmapbl ajlieliei - 3To
IUTOJIOTHYECKAasi 0CHOBA

1) XpOMOCOMHO# T€OpUHU HACIIEACTBEHHOCTH

2) 3aKoHa CICTJICHHOT'O HACJICIOBAHUS

3) 3aKoHa HE3aBUCHUMOI'O HACJIE€IOBAHMUS

4) T'unoTe3bl YUCTOTHI raMeT

8. Kak 0003Ha4al0TcsA reHOTHIBI 0CO0eii MpY TUrHOPUIHOM CKpelUBAHUU
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CK0JIbKO Nap aJIbTEPHATHBHBIX MPU3HAKOB H3Y4aI0T NPH MOHOTHOPUTHOM
CKpeIuBaHUH

1) Onny

2) e

3) Tpu

4) Yetpipe

10. Y opraHu3MoB ¢ OIHHAKOBBIM I€HOTHIIOM IO/l BJIMSIHHEM YCJIOBHii Cpebl
BO3HHKAET U3MEHYMBOCTD

1) KombunatuBHas

2) 'enotunuyeckas

3) HacnencrBenHas

4) MoaudukaruoHHas

11. N3meHeHMe MOC/I€A0BATEILHOCTH HYKJI€0THA0B B MoJjekyJie JJHK - 3To
MyTauus

1) I'ennas

2) 'enomHast

3) XpomocomHast

4) AyrocomHas

12. Kaxkas 60/1e3Hb YeJI0BeKa - pe3yJbTaT reHHOH MyTalluH

1) CuaapoM NprUOOPETEHHOTO UMMYHOIC(PHUIIUTA

2) I'pum

3) CeprioBUIHOKIIETOUHAS aHEMUS

4) T'ematut



13. Ymucrasi JUHUSA pacTeHHUH - 3TO NOTOMCTBO
1) I'erepo3uroTHBIX HopMm

2) OHOM CaMOOTIBUISAIONICHCS 0CO0U

3) MexcoproBoro rubpuaa

4) JIByX reTepO3UroTHBIX JIMHHUI

14. Yem 3urora oTjin4aeTcs OT raMmeThbi?

1) comepKUT ABOMHOM HAOOP XPOMOCOM

2) COICPKUT OJMHAPHBIN HAOOP XPOMOCOM

3) oOpasyercs B pe3ysbTaTe OIUIO0TBOPEHHS

4) obpasyercs myTéM Meio3a

5) siBisieTcs epBOit KJISTKO HOBOTO OpraHu3Ma

6) 5T0 crienMaTM3UpOBaHHAs KJICTKA, yYaCTBYIOIIAs B TIOJIOBOM Pa3MHOXCHHUU

15. YcraHoBHTE COOTBETCTBHE MEKIY NPU3HAKOM UBMCHYUMBOCTH U e€ BUIOM:

[Ipu3Hak U3MEHYUBOCTH Bun usmenunBoctu
A) oOycnoBiieHa  MOSBICHHMEM  HOBOTO | l)MyTamuoHHas
COYETaHUs HYKJIEOTHIOB B T'€HE 2)KOMOMHATUBHAS
b) oOycnoBneHa UW3MEHEHHWEM T€HOB WU

XpOMOCOM

B) y HOTOMKOB MOSIBIISIFOTCS] HOBBIE QJIJICNTbHBIC

TeHBI

I) OCHOBOW CILYKUT HE3aBUCUMOE

pacxokJeHNEe TOMOJIOTHYHBIX XpoMocoM [1) y
oco0eii ~ W3MEHsAETCS  KOJHMYECTBO WU
ctpykrypa JHK

E) o0ycnoBieHa koHbrorauen u nepekpécTom
XpOMOCOM

16. YcraHoBHTe mOC/I€I0BATEIBHOCTH Pa3BUTHSA  NANOPOTHHMKOB,
HAYHMHAA co B3POCJIOr0 OPraHU3Ma.
1) pa3BuTHE Ha HIDKHEH CTOPOHE 3apOCTKA MY)KCKUX H )KEHCKUX TaMeT
2) oOpa3oBaHKe HA HIKHEH CTOPOHE JIMCTA MTAllOPOTHHUKA CIIOPAHTHEB CO CIIOPAMH
3) mepeBIKEHUE CIIEPMATO30HU/I0B K SIMIIEKIICTKE C IIOMOIIBIO BOIbI, OILIOJJOTBOPCHHUE
4) mpopacTaHue CIIOPbI M Pa3BUTHE U3 HeE MaJICHbKOM 3€IEHOM IUTACTUHKH - 3apOCTKa
5) pa3BHUTHE U3 3UTOTHI 3apPOJIBIIIA, KOTOPHIH MTPEeBpaIaeTcs BO B3pPOCIOE PACTCHHE
HarnopoTHUKA

17. KakoBa BeposITHOCTb POKIeHHUsI BBICOKHUX JeTell y reTepo3uroTHbIX poguTelIei
€ HU3KUM POCTOM (HM3KOPOCJOCTh JOMUHHPYET HA/l BLICOKHM pocTom)?
1) 0% 2)25% 3)50% 4)75%

18. OmnpeaesqnTe reHOTHIIBI POAUTE/IeH, HMEIOIIMX Kapue I71a3a, ecJM B UX
NMOTOMCTBE TP KaperJa3biX U OJUH roJiydorJiasbiid pedéHok (A - kapue riasa
AOMUHHUPYIOT HaJl r01y0bIMH).

1) aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa




19. Onna u3 HenoYeK JHK cocTrourt u3 HYKJICOTH/I0OB:
ATI-AINI-TAII-T'TT. KakoBa nmoc/jieoBaTe/ibHOCTh HYKJI€OTHI0B HA
BTOPO# Heno4ke 31oi moJiekyJibl JTHK.
1) ATH-ALL-TALI-T'TT
2) T'IT-I'TT-AI'T-ALLL
3) TAT-TIT-LTT-ITAA
4) TIT-HAT-IIIIA-LITA

20. T'maakasi okpacka ap0y30B HacJieAyeTcsl Kak pellecCUBHBII mpu3Hak. Kakoe
MOTOMCTBO MOJYYUTCS OT CKPEIIMBAHMS IBYX IeTePO3UTIOTHHIX PACTEHMHIi ¢
MOJIOCATHIMH IJ10AaMHu?

1) 25% - ¢ mosocaroii okpackoit, 75% - ¢ TIaIK0N OKpPaCKOii.

2) 50% - ¢ mosocaToii okpackoit, 50% - ¢ TIIaaKOi OKPACKOIA.

3) 75% - ¢ mosocaroit okpackoi, 25% - ¢ raaKoil OKpacKo.

4) 85% - ¢ monocaroii okpackou, 15% - ¢ riaakoil OKpacKou.

ITAJOHBI OTBETOB:

Ne zamanus |1 2 3 4 5 6 7 8 9 10 11 12

OTBET 2 1 3 3 3 2 4 2 1 4 1 3

Ne zamanug (13 (14 15 16 17 18 19 20

OTBET 2 1,3,5 Al,b1,B2, 12, 11, 2,4,1,3,5 2 4 3 3
E2

KontpoabHas padora Ne3 «TeopeTnueckue acneKThl IKOJIOTHI
Pe3yabTaT 00yuenusi: ApryMeHTUPOBaTh HEOOXOJMMOCTh COXPAHEHUS MHOTO00pa3us
OpPraHU3MOB C LIEJIbI0 OEPEKHOI0 OTHOIIECHUS K OKpYXKartoIlel cpelie.

Kounrpoaunpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, 1K 3.2
B pe3ynbraTe 0CBOGHUS YETBEPTOro pazjelia « IKOJIOrHsh 00ydarolecs CMOryT:

- OIMCBIBATH CBSA3b MEXKIY OPraHU3MOM U CPEIOH ero 0OUTaHus;

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOWCTB DKOCUCTEM;

- YCTaHABIIMBATh CBSA3b MEXKIY CTPYKTypaMu ouocgepsl;

- ONUCHIBATH TJI00AJIbHBIE U PETHOHATIBHbIE SKOJIOTHYECKHE MPOOIEMbI U IIyTH UX

MUHUMU3ALUY.

KonrtponbHas paboTta npejacraBiseT coO0l 3a1aHus B TECTOBOM (popMe pa3IuuHOro ypoBHS
CJIIO’)KHOCTH: «HU3KHI», «CPETHUI» U «BBICOKHI». B 3aBUCHMOCTH OT THIIA U TPYIHOCTH
3aJ]aHMsl €ro BBIIOJHEHNE OLEHUBAETCS Pa3HBIM YHCIOM 0ayUI0B. BhINOIHEHNE KaXX10T0
3a/1aHus «HU3KOT0)» YPOBHS CII0KHOCTH OlLleHuBaeTcs 1 6ayiioM. 3a BHINOJIHEHHUE 3a1aHUi
«CpEIHET0» YPOBHS CI0KHOCTH B 3aBUCUMOCTH OT IOJIHOTHI U NPAaBUIIBHOCTH OTBETA
npucBauBaeTcs 10 2 0asioB.

1 JkoJjiorus - HayKa, U3y4aloIIas:
A) BIMsSIHME 3arpsI3HEHUI Ha OKPYXKaloIlyIo cpely b) BiusiHuE 3arpsa3HEHNI Ha 3[0pOBbE
yeJioBeKa
B) BnusiHuE neATENBHOCTH YEI0BEKA HA OKPYXKAIOUIYIO CPERY
') B3aMMOOTHOIIEHHS OPraHU3MOB C OKpY KalolIeil UX cpeoi oOuTaHus (B TOM UuCie
MHOTrooOpasue B3auMOCBs3€H UX ¢ APYTUMU OPraHU3MaMH M COOOIIECTBAMN)
2. TepMHH «3KOJIOTHS» MPEIJI0KHI:
A) Apucrorens b) 3. I'ekkens B) Y. Jlapsun I') B. 1. Bepnaackuit



3. Craaus pa3BuTus 0Uoc(hepsbl, KOraa pa3yMHas YeJI0BedYecKasi 1eATeJbHOCTD
CTAHOBMTCHA IJIABHBIM (onpeneiasiiommm) (akTopoM pa3BUTHS HA HALLEH MJIaHeTe,
HAa3bIBaeTCH:

A) Texnocdepoii b) antpornochepoit B) Hoochepoit
I') coumocdepoit

4. lHomyasiuus - 3T0:
A) rpyrima opraHu3MOB OJHOTO BHJIa, 3aHUMAIOIIIAsl ONIPEICIIEHHOE TIPOCTPAHCTBO U
(GYHKIMOHMPYIOIAsA KaK YacTh OMOTHYECKOTO COO0IIecTBa
b) rpynma opraHu3MoB pa3HbIX BHJIOB, 3aHUMAIOIAs ONIPEICIIEHHOE IPOCTPAHCTBO
U(YHKIMOHHUPYIOUIAst KaK 4aCTh OMOTHYECKOT0 COO0IIECTBA
B) coBokynmHOCTB 0c00€H, GYHKIIMOHUPYIOIHUX KaK 9acTh OMOTHYECKOTO COOOIIECTRA
I) COBOKYITHOCTH OCOOCHOHON CeMbU, KOHTPOJIHUPYIOIINX  ONPEAeIEHHOCIIPOCTPAHCTBO U
(GYHKIMOHUPYIONIMX KaK YaCTh OMOTHYECKOTO COOOIIECTBa

5. Ci10:xHasi NPUPOHAs CHCTeMa, 00Pa30BaAHHAS COBMECTHO KMBYIIIUMH U CBSI3AHHBIMU

APYT € APYrOM BHIAMU, HA3bIBAETCH:

A) skocucremoii b) 6uoromnom
B) 6uonienozom I') 6mochepoit

6. O60s10uKa 3eMJIH, HACEJIEeHHAsI })KHBBIMH OPTraHU3MAaMH, HA3bIBAETCH:
A) 6uocdepoii b) Tporocdepoit
B) 6uoreoneno3om I') sx3ocdepoit

7. IIpupoaHoe )KU3HEHHOE MPOCTPAHCTBO, 3aHUMAaeMoe CO00IIeCTBOM, HA3bIBAETCSI: A)
IKOCUCTEMOM
b) 6uonieno3om B) 6uoronom I') apeanom

8. Co00111eCcTBO KMBBIX OPTAaHM3MOB U Cpelibl HX 00MTAHMSI, COCTABJISIIONIEE eTHHOE
1eJ10e HA OCHOBE YCTOMYHMBOI0 B3aMMOAEHCTBUSA MEKIY 3J1eMEeHTAMM KUBOW U
HEKMBOW MPUPO/IbI, HA3BIBAETCH:

A) monynsinueii b) skocucremoii B) 6uocdepoii I') Ouorienozom

9. Kakue u3 aduorudyeckux paxktoposn (1 — MmuHepanbi; 2 — cBeT; 3 — a30T; 4 — KHCJIOPO/)
JIMMUTHPYIOT PaclpocTPaHEeHUe KU3HU B OKeaHe, HO 00bIYHO He JIUMHUTHPYIOT
pacnpocTpaHeHHe KU3HU Ha cylue?

A)l1,2
b) 1,4
B)2,3
24

10. DOxouioruyeckue pakTopbl, 0KA3bIBAIOLIHE HAUOOIbIIIEE BIUSIHIE HA YUCJIEHHOCTH

COBpPEMEHHBIX MPeCMbIKAIOIIUXCS
A) abuotnueckue b) buotnueckue B) anTponoreHHbIe
I') abuoTnueckue 1 OMOTHYECKHE

11. CrpouTtenbcTBO NJIOTHHBI MOKHO PaccMATPUBAThL Kak npuMmep ¢gakropa: A)
a0MOTHYECKOro
b) 6uotnueckoro B) antponoreHHoro
') BoOO111E HE 3KOJIOrHMYECKOTO

12. ToJiepaHTHOCTH — 3TO CIIOCOOHOCTH OPraHU3MOB:



A) BBILACP)KUBATh U3MEHEHUS YCIIOBHH )KU3HU b) mpucnocabimBaThCst K HOBBIM YCJIOBUSIM B)
00pa3oBbIBaTh JIOKAJbHBIE (OpMBI ') TprciocabanBaThCs K CTPOTO OMPEACIICHHBIM YCIIOBUSM
KHU3HU

13. CooTHomeHus1 MKy IHEPTrUeii, MOJIy4eHHOIi OpraHu3MoM HU3BHE, H €€ Pacxo0M Ha
MOCTPOEHHE TeJIa M MPOolecChl JKU3HeAesATeJIbHOCTH HA3bIBAIOT:
A) sHeprernyeckuM OroKeToM b) sHEpreTHYeckoi CTOMMOCThIO B) sHEepreTHieckum pecypcom
I') TermoBeIM OanaHcoM

14. BHeuiHee CX0/JCTBO, BO3HUKAOIIEEe Y MPEACTABUTEIEH Pa3HbIX HEPOACTBEHHBIX
BU/I0OB B pe3yJIbTaTe CXOHOr0 00pa3a ’KU3HU, HA3LIBAIOT:
A) KOHBepreHiuen
b) napannensHoli sBOMONIMEH B) sku3HeHHON (hopMOit
I') Mopdonorudeckoii amanramnuen

15. IMonyJasinus, KOTOpasi 3aHMMAET B COCTaBe OMOIEHO3a OIpPe/ie/IeHHOe M0JI0KeHHe,
Ha3bIBaeTCsA: A) »KU3HEHHOI popMmoii
b) skonorunueckoit Humeit B) akoTunom
I') apeasiom

16. Pacrlpe)leJmTe NMEPECINCJICHHBIC (l)aKTOpr CPpE€AbI 10 TPEM KaTCropusim:

buotnueckue IAGHOTHYECKHE AHTpOHOFeHHLIC

XUIIHAYECTBO, BEIPYOKa JIECOB, BIAXKHOCTH BO3/IyXa, TEMIIEPATypa BO31yXa, MAPa3HUTHU3M, CBET,
CTPOUTEIBHCTBO 3[JaHNH, JaBJICHUE BO31yXa, KOHKYPEHIIHS, BHIOPOC YIIIEKHUCIIOTO T'a3a 3aBOJIOM,
COJICHOCTb BOJIBI.

17. W3 npeasiokeHHOr0 CNHCKA COCTaBbTe Mapbl OPraHU3MOB, KOTOpble B TMPHPOIe
MOTYT HaXOJAMTbCA B CHMOMOTHYECKHMX (B3aHMOBBITOJAHBIX) OTHOLIEHUSIX MEKIY
€000i1 (Ha3BaHMsI OPraHU3MOB MOKHO MCII0JIb30BATh TOJbKO OJHH pa3):

maena, Tpud noaoepe30BUK, aKTHHHS, Oepe3a, paK-OTIIEIbHUK, KOJIOKOJIBYMK, OCHHA, KIIEBEP,
rpub MOIOCUHOBHK, KITyOCHBKOBBIE a30TQUKCHPYIONIUE OaKTepUH.

18. M3 npeaJioiKeHHOr0 CINHCKA COCTABbTE MAapPbl OPraHU3MOB, MeEXKIy KOTOPbIMH B
npupoje MOryT
00pa3oBbIBaThCs Tpouueckre (MUIEBbIe) CBA3H (Ha3BaHUs OPraHU3MOB MOKHO HCIIOIH30BATh
TOJIBKO OJIMH pa3):
Laris, uBa, T, ameba, 3as1-pycak, MypaBei, BoJIHbIe OaKTepHH, KabaH, JIATYIIKa, CMOPOJIUHA,
pOCsIHKa, MypaBbUHBIH JIEB, KOMAp, TUTD.

19. BobiOepuTe U3 CMHUCKA HA3BAHMUS KUBOTHBIX, KOTOPBHIX MOKHO OTHECTH K
KOHCYMEHTaM BTOPOr0 MOPSAIKA:
TUTP, TU3CHTEepUiiHas ame0a, BOJIK, KPOJIMK, MBIIIIb, CapaHya, ICTped, KPOKOIUJI, TYCh, JINCHIIA,
OKYyHb, 00bsI KOPOBKa, OEINbIif MeBeIb, MEJOHOCHAS Muea.

20. U3 nepe4yMciIeHHbIX Ha3BaHMIi OPraHU3MOB BbI0epUTE PeAYLIEHTOB:
MezBeb, ObIK, 1y0, Oenka, MOJOCHHOBUK, IIUITOBHUK, CKYMOpPHS, kaba, J€HTOYHBIN YEPBb,

THWJIOCTHBIE OakTepuu, 6200a0, kamycTa, KaKTycC, MEHUIUILI, JIPOXKKH.

ITAJOHBLI OTBETOB:

Neszamanmst 1 2 3 4 b 6 |7 10 (11 [12 13 (14 |15

oo
©

OTBET r 0 B a B fa B 0 T B B a a a 0

Ne 3amanus 16




OTBET broTnueckue — XUIHUYECTBO, TAPa3UTH3M, KOHKYPEHIIHS.

IAGMOTHYECKHE - BIAKHOCTh BO3JlyXa, TEMIIEpaTypa BO3/1yXa, CBET, IaBJICHUE
BO3/yXa, COJIECHOCTb BOJIBL.

IAHTPOIIOT€HHBbIE - BBIpYyOKa JIeCOB, BBIOPOC YIJIEKHCIIOTO
rasa  3aBOJIOM, CTPOUTEJILCTBO 3JaHUH.

Ne 3amanus |17

OTBET myesa - KOJIOKOIbYUK

rpub moxoepe30BHK - Oepe3a aKTUHUS - PaK-OTIIEIBHUK OCHHA - TPUO
[10JIOCHHOBHK

KJIEBEp - KIyOCHHKOBBIE a30TPUKCHPYIOIINE OaKTepuu

Ne 3amanus 18

OTBET UIATYIIKa - AUl CMOPOAMHA - TJIA 3as1-pyCcaK - TUTP
MypaBeH - MypaBbUHBIN JIEB KOMAp - POCSIHKA
1Ba - KabaH

BOJHBIE OaKTepuu - ameda

Ne 3amaHus 19

OTBET [TUTP, BOJIK, ICTPEO, KPOKOIMII, TUCHIIA, OKYHb, OCJIbIH MEBE/Ib
Ne 3amaHus 20
OTBET CHUJIOCTHBIC OAKTEPUH, IICHULIUILT

Kputepuu oneHuBanus TecToB

KadecTBeHHAasi O1lleHKA WHIMBUIYAJIbHBIX
IIpoueHT pe3yabTaTHBHOCTH 00pa3oBaTe/IbHbIX JOCTHXKEHU I
(mMpaBUJIBHBIX OTBETOB) —

0aJ1J1 (0TMETKA) BepOaJIbHbBIN aHAJIOT
100 - 80 % 5 OTJINIHO
79 — 65% 4 XOpOIIIO

64 — 50% 3 YIOBJIETBOPUTEIBHO
Menee 49% 2 HEYJIOBJICTBOPUTEIHLHO

4. KOHTPOJIbHO-UBMEPUTEJIbHBIE MATEPHAJIBI V1A MPOMEXYTOYHOM
ATTECTALIUHA ITO YYEBHOU JUCHUIIJINHE

4.1. HacnopT KOMILVIEKTA KOHTPOJIbHO-OL€HOYHBIX CPEACTB

KoMImieKT KOHTPOJIbHO-OLIEHOYHBIX CPeACTB IpeJHa3HA4YeH /sl OUEeHKH pe3y/JbTaToB
ocBoeHust yuyeoHoii nucuunauabl O/AI1.13 Buosiorus
®opmMa NPOMEKYTOYHOH arTecTalMM (B COOTBETCTBHM € YYeOHBIM IUIAHOM) —
augdepeHunpoBaHHbIN 3249€¢T
Jlonyck K NpOMe:KyTOYHOM aTTecTAlMM:

K nuddepenumpoBaHHOMY 3aueTy MO JUCHUIUIMHE OOydarolMecs NOMYCKArTCs Hpu
BBITTOJIHEHUH CIIEIYIONINX (MUHUMAIBHBIX) YCIOBUI:

a) 1O WTOraM YCBOEHHS MaTepuala Kypca CpelHss OLEHKa He HUXKe
«YAOBIIETBOPUTEIBLHOY;

0) mocemaeMocTh 3aHATUl He MeHbIne 40%;

B) HaJIMYUE€ KOHCMEKTOB JIEKIIMOHHBIX 3aHATUN 100%, 3am0JHAEMOCTh KOHCIIEKTOB HE
Menblre 40%;

') OTYETHOCTD IO NMpaKTUYecKuM padoram (3ansaTusM) 100%;




Opranuzanusi KOHTPOJISA U OLlEHUBAHUS

Kax nposooumcs npomescymounas ammecmayusi

HucTpykuus

BaumatenpbHO mpounTaiiTe 3amaHue. BeiOepuTe NpaBWIIBHBIE OTBETHI W3 MPEIOKEHHBIX
BApUAHTOB.

MakcumalibHOE BpeMs BBINIOJIHEHUSA 3a4aHus — 45 MUH.

MarepuajibHO-TeXHHYECKOe 0o0ecriedeHue KOHTPOJIbHO-0I€HOYHbBIX MEepPONpUusITHI

NHCTpYyKIIUSA 110 BHINOJHEHNIO Pad0ThI (JIJI1 MMCbMEHHBIX PA00T M TECTOBBLIX MATEPHUAJIOB)
Bpewmst TecTupoBaHus — OJTUH aCTPOHOMUYECKUH Yac (45MUHYT)

Kpurepun onieHKH BbINOJIHEHHs padoThI

Onenka KonuyectBo 0a110B, He00X0AUMOE 1151 OJTYyYEHHSA
OLICHKHU
(1m00 TeKkcTOBOE ONMUCAHME KAa4YeCTBA BbINOJIHEHUS
32/IaHUS1 HA JAHHYI0O 0TMETKY)

«3» (y10BIETBOPUTEIBHO) 10-15 6annos
«4y (xopor1o) 18-16 GamnoB
«5» (OTIINYHO) 19-20 6annoB

B Yactu 1 u Yactu 2 npencTaBiieHbl 3a/IaHUsI, OTHOCSIIUECS K TPEM YPOBHSM CIOKHOCTH:
CHU3KUI», «CpeaHUi», «BBICOKMI». B 3aBucHMMOCTH OT THHAa W TPYAHOCTH 33JaHUS €ro
BBITIOJTHCHHE OIICHUBACTCS Pa3HBIM YUCIIOM OaioB. BRITIOMHEHUE KAKIOTO 33aJaHUsT «HHU3KOTO)»
YPOBHSI CIIOKHOCTH OlleHuBaeTcsi | OamioM. 3a BBINOJHEHHE 3aJaHHil «CpEIHEro» ypOBHS
CJIO’)KHOCTH B 3aBUCUMOCTH OT ITOJIHOTHI M MMPABHJILHOCTH OTBETA MPUCBAUBAETCA 110 2 OaIOB.

K 3amanuio «BBICOKOr0» YpPOBHS CJIOKHOCTHM OTHOCUTCSA PEIICHHE CUTYallMOHHBIX 3a1ad. 3a
BBITIOJIHEHHE 3aIaHUM «BBICOKOT0» YPOBHS B 3aBUCUMOCTH OT MOJIHOTHI M TPAaBUJIBHOCTH OTBETA
IpHrCcBanBaeTcs 0 3-X OalIoB.

4.2.3apanus 1Jis1 00y4aommXxcs 1Jisl IPOBeeHUs] MPOMEeKYTOUHOH aTTecTaluu

[TpomexyTouHas aTrectanus rno qucuuiuivbe (npeamery) OV /1.13 buonorus npoBoaurcs B
dopme nudpepeHIIMPOBaAHHOTO 3a4eTa. 3a1aHue BKIIIOYaeT B ce0si: TECTOBBIE BOIIPOCHI,
HaIpaBJIEHHbIE HA TIPOBEPKY YCBOCHUS TEOPETUUECKOI0 MaTepuaia, U 3aJjaul U 3aJaHus,
HarpaBJIeHHbIE Ha TPOBEPKY CPOPMHUPOBAHHOCTHU MPAKTUUYECKUX YMEHUH.

Yacts 1 cogepxut 15 3ananuii ¢ BBIOOPOM OAHOTO BEPHOI'O OTBETA U3 YeThIpeX U 10
3aJJaHUi ¢ BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTHUECKUX OOBEKTOB,
MPOLECCOB U SIBJICHUM.

Yacte 2 conepkut 4 3aa4n U3 pa3HbIX TEM JUCLUIUIMHBI U | IPaKTUKO-OPUEHTUPOBAHHOE
3aJaHHUe.

Kountpoanpyemsie komnerenuuu: OK 01, OK 02, OK 04, OK 07, 1K 3.2

Yacrtp 1
B 3apanusx 1-15 Bpi0epuTe 01MH NPABUJIbHBIA OTBET:
1. XUMHNYECKVYIO OCHOBY XPOMOCOMBbI COCTABJISAET MOJIEKVYIJIA
1) ne30KkCUpUOOHYKICHHOBOM KUCIIOTHI;
2) puOOHYKIICHHOBOM KMCIIOTHI;
3) nununa;
4) nonurcaxapuia.
2. YIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXO/IUT B
ITPOLECCE




1) TpancBepcuu;

2) penapariuu;

3) peruMKanuy;

4) Tpancdopmanuu.

3. AJIs1 OBPA3OBAHUS JIMTINMIHOT'O BUCJIOS BAXHbI B3AI/IMOI[EI7ICTBI/IH
MEX]TY MOJIEKYJIAMU JINTTUIOB:

1) BOAOPOAHBIC U HOHHBIE;

2) NOHHBIC ¥ KOBAJICHTHbIC,

3) KOBaJICHTHBIC ¥ THAPO(OOHBIE;

4) To1pKO0 THAPOGOOHEIE.

4, YVIAJIEHUE JUMEPOB TUMMWHA B MOJIEKVJIE JJHK I[TPOUCXOAUT B
[TPOILIECCE

1) penaparuu;

2) TpaHchopmaIuu;

3) TpaHcBepcHU;

4) peruMKanuu.

5. JIA KIIETOK PACTEHHNI HE XAPAKTEPEH CUHTE3

1) aMHHOKHCIIOT;

2) HyKJICOTH]IOB;

3) IJIMKOreHa;

4) bochonunumos.

6. B IIPO®A3E MUTO3A JIJIMHA XPOMOCOMBI YMEHBIIIAETCA 3A CUHET

1) TpaHCKpUTIIHY;

2) penyTUIHKAI|HT;

3) neHaryparuu;

4) cimpanu3aim.

7. BIATOAAPA KOHBIOT'ALIM 1 KPOCCHUHI'OBEPY TTPOUCXOUT

1) yBenuueHHe YUCIa XpOMOCOM BIBOC;

2) 0OMeH reHeTHYEeCKOi HHpOpMAIHel MeXy TOMOJIOTHYHBIMH XPOMOCOMAaMH;

3) yMEHbIIIEHHE YHCIIa XPOMOCOM BJIBOC;

4) yBeJNIMYEHHUE YHCIIa TaMeT.

8. IOJIMITEINITUIHBIE LHEITM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJIALXCS:

1) B uuTO3051€ ¥ MOAUGDHUIUPYIOTCS TAKXKE B LIUTO30JIC;

2) B IUTO30J1€, 3aTeM MOIUPHUIMPYIOTCS B arnapare [ oJbKu;

3) Ha MeMOpaHe YH/I0TUIA3MATHYECKOTO PETUKYITYMa, 3aTeM MOTU(PUIIUPYIOTCS B arapare
T"os xm;

4) B uTo3071€, 3aTeM MOAUGHUIUPYIOTCS B TFOMEHE JIN30COMBI.

9. MHTPOHBI BCTPEHAIOTCA B 'EHAX

1) TonbKO DYKApHOT apXxedaKTepui;

2) 9yKapHoT U 3yOaKTepHii;

3) sybakTepuii u apxebakTepuii;

4) apxe0akTepuil U 3yKapHoT.

10. BCE PEAKIIMM CUHTE3A OPTAHUYECKHNX BEIIIECTB B KJIETKE
I[TPOUCXOOAT

1) o6pazoBanuem mosekyn ATO;

2) ¢ 0OCBOOOXK/ICHHEM DHEPTUH;

3) pacuieruieHueM BEIeCTB;

4) ¥CIOJIb30BAaHUEM SHEPTUH.

11. M3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B COEJJVUHEHUU C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS;



2) XpoMOCoMa;

3) rew;

4) XJI0pOILIACT.

12. JOYEPHUE XPOMATU/IbI CTAHOBATCS CAMOCTOSTEJIBHBIMU
XPOMOCOMAMMU ITOCIJIE

1) cmrapuBaHUs TOMOJIOTHYHBIX XPOMATHI;

2) oOMeHa y4acTKaMH MEX1y FOMOJIOTHYHBIMU XPOMOCOMAMHU;

3) pazaesieHus COSTUHSIONICH UX LIEHTPOMEPBL;

4) BhICTpauBaHHs XPOMOCOM B 3KBATOPHAIBHOM TNIOCKOCTH KIICTKH.

13. TEHETUYECKMI KOJI — 2TO:

1) HaOop KJICTOYHBIX ['CHOB,

2) HYKJICOTHIHAS ITOCIIE0BATEILHOCTh [CHA,;

3) reHeTHYeCKask SKCIIPECCHS;

4) cucrema 3arucu reHeTHIeCKON HH(POPMALUH.

14. B KAKUX U3 [IEPEYMCJIIEHHBIX OPT"AHEJIJI CAMAS BBICOKASA
KOHIIEHTPALIUA Ca?

1) sinpe;

2) MUTOXOHJIPUSIX;

3) uuroriasme;

4) anmapate ['oJbKu.

15. KAKHE U3 IIEPEYNCIIEHHBIX HUXE CTPYKTYP KIIETKHW HE UMEIOT
MEMBPAHBI

1) au3ocomsl;

2) XJIOPOILIACTBL;

3) SAPBILIKH;

4) anmapat ['onbku.

ITAJIOHLI OTBETOB:

Neszamanust |1 2 3 4 [ |6 /7 B8 9 10 |11 (12 |13 |14 (15

OTBET 1 2 4 [P B 4 2 3 B 2 B B 2 B

B 3aganusx 16-25 Bl)lﬁepl/ITe HECKOJBbKO INTPABUJIBHBLIX OTBETOB WM YCTAHOBUTE
COOTBETCTBUC WJIN MMOCJI€A0BATC/IBHOCTD:

1. BOCCTAHOBUTE B UICTOPUYECKOM HJIAHE
INHOCJIEAOBATEJIbBHOCTDb OTAITIOB BO3AEMCTBUA UEJIOBEKA HA
BUOCODEPY:

1) ycuneHue BIUSHUS HA IPUPOY C KOPSHHBIM MPEOOPa30BaHUEM YaCTH YKOCHCTEM;
2) U3MEHEeHHUE YKOCHUCTEM uepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPAaB MyTeM UX BbDKHTAHUS
UT. 1.
3) rnobaabHOE M3MEHEHHE BCEX IKOJIOTMYECKHX KOMIIOHCHTOB B LIEJIOM B CBSI3H C
HEOTrpaHUYEHHOW MHTEHCU(PUKAIMEN X0351CTBa;
4) cBepXUHTEHCUBHAsl 0X0Ta 0€3 Pe3KOro M3MEHEHHSI SKOCHCTEM B TIEPHUO]] CTAHOBJICHHS
YeJI0BEYECTBA;
5) BozelicTBHe Jt0JIel Ha Onochepy U KaK OOBIYHBIX OHOJIOTHYECKHX BHIIOB.
2. BBIBEPUTE INPOLIECCHI, [TPOTEKAIOIIME B ITPO®A3E IMTEPBOI'O AEJIEHUA
MEHO3A
1) oOMeH y4acTkaMH XpOMOCOM;
2) Habop xpomocoM u uncio moiekyn JJHK B kietke — 4n4c;
3) JereHue EHTPOMEP XPOMOCOM;
4) popMupoBaHue BEpETCHA JICIICHHS;
5) BbICTpanBaHKUE XPOMOCOM I10 FKBATOPY KICTKH.
3. KAKHE IMTPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPMO/] UHTEP®A3bI?



1) cnupanu3anms XpoMocoM;

2) penyrutukaius mosekyn JIHK;

3) pacTBOpeHUE SIIEPHOIT 000IOUKH;

4) cuHTEe3 OEIKOB B IUTOILIA3ME;

5) cunrte3 uPHK B sipe.

4. MAJIBIE KPYI'OBOPOTbI  YIJIEPOJJA B BUOC®OEPE MOI'YT
OCYLIECTBJIATHCA CIEAYIOLIUM ITYTEM:

1) yriiekucielii a3 BbiIeNseTCS B atMocdepy B mpoiecce GOTOCHHTE3a B JHEBHOE BpPeMs, a B
HOYHOE BPEMsI €r0 YacTh MOTJIONIACTCS PACTCHUSMH U3 CPEJIbI;

2) YIIIeKUCIIbINA Ta3 MOTJIONAeTcst U3 atMocdepsl B mpoiiecce GOTOCHHTE3a B JHEBHOE BpEeMs,
a B HOYHOE BPEMsI €T0 YaCTh BBIJCIISICTCS PACTCHUSMU B CPELLY;

3) yriekucielii Ta3 atMocdepsl TOIJoIaeTcs B mpoiecce (HOTOCHHTE3a ¢ 00pa3oBaHHEM
OpPraHMYECKUX BEIIECTB, a C THOENBI0 PACTCHUH M KHUBOTHBIX MPOUCXOAHWT OKHCIICHUE
OpPTraHUYECKUX BEUIECTB C BBIJICICHUEM YTIIEKUCIIOTO ra3a;

4) yriieKucnplii ra3 atMocdepsl MOMIIONIACTCS B Ipoliecce (OTOCHHTE3a, a NPU JbIXaHUH
BbIIIENISIETCS B aTMochepy;

5) yriekucielii Ta3 atMocdepsl MOTJIONIAETCS B Mpoliecce (POTOCHHTE3a, a NPU CIKUTAHHH
OpPraHUYECKUX BEUIECTB BhIIIENISAETCS B aTMochepy.

5. YKAXUTE TTIOCIEJOBATEJIbBHOCTH ®A3 OIIJIOJOTBOPEHN 4.

1) cnusHKe raMeT, Uik CUHIaMUi;

2) TMCTAaHTHOE B3aWMOJICHCTBHE U COIMKCHHUE TaMET;,

3) KOHTaKTHOE B3aMMO/ICHCTBUE rAMET U aKTUBAIMS SHIIEKICTKH.

6. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTb CTAJUN UHJUBUY AJIbHOI'O
PA3BUTHSA YEJIOBEKA, HAYUNHAS OT 3UTI'OTHI.

1) popmupoBaHUE YETHIPEXKAMEPHOTO CEP/LIA;

2) obpa3oBaHue 0J1aCTOMEPOB;

3) popmupoBaHnEe HEPBHON CHCTEMBI;

4) hopmHpoOBaHHE ME30IECPMBIL;

5) oOpa3oBaHMe IBYXCIOMHOTO 3apO/IbIIia.

7. BBIBEPUTE TPY ®YHKIIMU INTASMATUYECKOU MEMBPAHbI

1) obecrieunBaeT NOCTYIUICHHE B KJIIETKY HOHOB M MEITKUX MOJICKYIT;

2) obecrieynBaeT nepeIBUKEHUE BEIIECTB B KIIETKE,

3) OTrpaHMYMBACT IIUTOILIA3MY OT OKPY’KAIOIICH CPE/IbI;

4) y4acTBYeT B MOTJIOIICHHH BEIIECTB KIETKOM;

5) mpumaet KiIeTke )KeCcTKyo Gopmy;

6) ciyxut Matpuiei s cuateda uPHK.

8. BLIBEPUTE JIBA ITPU3HAKA HE INOAXOJAILIME OJIA OITMCAHU A
TPAHCKPUIILIUN Y DYKAPUOT

1) oOpa3oBaHue MOTMHYKICOTHTHOM IIETTH;

2) COeMHSIOTCS HYKJICOTH/IBI, COJICPIKAIINE IE30KCHPUO03Y;

3) marpureii ciyxut mosekyia JJHK;

4) IPOUCXOTUT B SI/IPE;

5) yaBoenue monekyisr JTHK.

9. VYCTAHOBUTE ITOCJIEJOBATEJIbHOCTH ITPOLIECCOB 5MBPUOHAJIBHOI'O
PA3BUTH S ITO3BOHOYHbBIX X XUBOTHBIX:

6) 3aKksIa/Ika 3a4aTOYHBIX OPraHOB 3aPO/IbIIIA;

7) HarpaBlICHHBIC IEPEMEIICHUS KIETOK U UX T depeHIIMPOBKa;

8) pa3BuTHE HEPBHOMH IJIACTUHKH;

9) crusiHKe AUICKIETKH U CIIEPMATO30M1a U 00pa30BaHKEe 3UTOTHI;

10) dopmupoBaHHE MHOTOKJIETOYHOTO OJHOCIIOHHOTO 3apO/IbIIIIa.

10. YIIOPAJOUUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CYIIECTBOBAHMUS, HAUMHASI C CAMOW JIPEBHEN ®OPMBI:



11) YenoBek yMeIbIii;

12) KpomaHBbOHIIBI,

13) Heanpepranibiisr;

14) YenoBek MpsIMOXOISIIIHIA;
15) Agcrpanonurex.

9TajI0HBI OTBETOB:

Ne 16 (17 18 19 20 21 22 23 24 25
3aJaHUs

OTBET 5421314 245 345 23,1 25431134 25 K45231 [514,32

Yactp 2

B 3apanusx 26-30 pemure 3axa4u:

3ananue 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJI€T y paCTeHHI ropoxa,
MOJIYYEHHBIX OT CAMOOIBIJICHUS TOMO3UTOTHBIX POJUTENBCKUX (POPM C KPACHBIMH U C OCIIBIMU
[[BETKAMH, a TAK)KE OT UX CKPELIUBAHUS MEX]Y COOOH.

Pemenne. O6e poaurensckue GopMbl TOMO3UTOTHBI, TOITOMY 3aITUCh CKPEIIMBaHUI OyIeT
CIEAYIOLLIEH:

— ot camoomnbuieHus: 1) P: AA x AA; 2) P: aa x aa;
— OT IepeKkpecTHoro onbuieHus: P: AA X aa.

["'omo3urOoTHBIC (HOPMBI TAIOT SAMHCTBCHHBIN THIT TAMET, ¥ TIOITOMY IPH UX CIHSHUHA OyIeT
MOJTyYeH eIMHCTBEeHHbIN Tul noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOLIBETKOBbIE TOMO3UTOTHBIE PACTEHUS 1AIOT TOJIBKO (DOPMBI C KPaCHBIMU
nBeTkamu. 2. Bece motomku pacteHuit ¢ 6eapIMy [IBETKaMu OyAyT OeOIBETKOBBIMU (OHHU BCera
rOMO3UTrOTHBI). 3. Bee pacTeHus oT CKpeluBaHus KPACHOIBETKOBBIX TOMO3UTOTHBIX C
OeNOIBETKOBBIMU OYIyT KPACHOLIBETKOBBIMU (IOMHUHAHTHBIN (PEHOTHUI), HO TE€TEPO3UTOTHBIMHU
10 TEHOTHITY.

3aganue 27. 3agaua Ne 2. Ha pebenka c | rpynmnoii KpoBu B poi/IoMe IPETEHYIOT JBE
POIUTENBCKUE MAPBI:
— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposuy;
— 2 mapa: Math co I, oten ¢ III rpynmoii kposu. Kakoii mape npuHaanexxut peOeHoK?

Pemenne. PeGenok c I rp. kpoBu no reHoruny — I°I°. Takoe couetanue amneneil BO3MOXKHO
TOJILKO B CJIy4ae, €CIM raMeThl U OTLa, U MaTtepu OyayT conepkath amenu I°. CnenpoBaTensHo,
3Ta KOMOMHAIMS T€HOB MOIJIa OCYIIECTBUTHCA TOJILKO IIPU 3a4aTHH peOeHKa B cllyyae BTOPOH
napsbl, KOTJia MaTh ¥ OTEL T€TEPO3UTOTHI. 3aIUIIEM CXEMY CKPEILIUBAHNUSA .

P:TAT° @xIBI° d; GQ: 0,51 A +0,51°; GA: 0,51 B + 0,51°, => F1: 0,25 I°I°.

OueBHIHO, YTO MEpBasi CynpyxKeckas napa NpeTeH10BaTh Ha ATOro peOeHKa HE MOXKET, T. K.
y Hee MOryT ObITh 1eTH TosbKo co I u III rpynnamu kpoBu:

P:I°1° @ x TATBJ; F1: 50% IA I° u 50%IB 1° (y neteii IT u III rp. KpoBH COOTB.).

OtBer. PeGeHOK MpuHAUIEKUT BTOPOH Mape Cynpyros..

3ananme 28. 3apaua Ne 3. Onpenenure cpeHUi pa3Mep JMCTOYKOB Y O€10ro Kiesepa,
MTOJIy4EHHOT'O OT CKPEIIMBAHMS T'€TOPO3UTOTHBIX pacTeHU! ¢ Jinctoukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OmnpenensieM T€HOTHUIBI U 3aIIMChIBAEM CKpEIIUBAHUE:

P: V bav x V by v; onpenensem ramersl: G2: 0,5V ba + 0,5v; GZ': 0,5V by + 0,5v;
nosrydaeM otomMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonyyeHno 4 Tuna ¢eHOTUIOB U T€HOTHUIIOB B PaBHBIX COOTHOMICHUAX. VI3 HUX A5t
nepBoro OyJIeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHHI pa3Mep JIMCTOYKOB 18 MM).



3aganme 29. 3agaua Ne 4. IIpoananusupyiite  xapaxtep
Hepesayn  PELECCHBHOIO, YACTHYHO CIEMJIEHHOTO C TOJI0M, HACJIEACTBEHHOTO
3a60JIEBAHKA OT MATEPU K TIOTOMKAM.
Pemenne. P:9X aX a dX AY A 6ompaa F1: X AXad XaY AF2:9X AXa; X aXa
3 XAY A ;
dX aY A 6onbHa
Otger. bones3nn nepesaeTcs OT MaTepy Yepes AETei M MPOSBIIAETCS TOIBKO Y BHYYEK.

3aganue 30. 13 anemMeHTOB cooOlIiecTBa (I0JIeBKa, 36pHO 3J1aKOB, (PUITUH, XOPEK) COCTaBLTE
MUIIEBYIO [IENb U HA OCHOBAHUHU MTPaBUJIa HKOJIOTMYECKOM MUpPaMUIbI ONPEIETUTEe, CKOIbKO
HYXXHO 3€pHa, YTOOBI B JIECY BBIPOC OJUH (PUIMH Maccoi 2,5 Kr.

Otser:

5. TH®OPMALMOHHOE OBECIIEYEHUWE OBYUYEHUA 110 JUCHUIIIMHE

OcCHOBHBIEC HCTOYHUKHU:

1. buonorus. 10 knacc : yaeOHUK Jy1si 00111e00pa3oBaT. opraHu3anuii : 0a30BbIN
ypoBens / [[1. K. bensies [u ap.] ; mox pen. . K. bensiea, I'. M. Ipimmmuna. — 8-¢
u3zl. — Mockaa : [Ipocsemenue, 2021 — 223 c.

2. buonorus. 11 knacc : yueOHuUK 1151 00111e00pa3zoBat. opraHu3anuii : 6a30BbIii
yposens / [[]. K. bensies [u np.] ; mox pen. 1. K. bensesa, I'. M. [IpiMmuna. — 8-
3. — Mockaa : I[Ipocsenienue, 2021 — 223 c.

JlonoJiHuTeIbHbIEe HCTOYHUKH:

Jlanmuuikas, T. B. buonorus. Tects! : yueOHOE mocoOue st CPeTHETO
npodeccuonaabHoro oopazoBanus / T. B. Jlanuikas. — Mocksa : M3narensctBo HOpaiir,
2023 — 40 ¢. — (ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-14157-3. —
Texcrt : anexTpoHHbIH / Obpa3zoBarenbHas miatdopma IOpaiit [caift]. —

URL: https://urait.ru/bcode/519715 (nata obpamenus: 27.04.2023).

HNuTepHeT — pecypcesbi:

1. Buonorus. ba3oBelii n yriayoaenHsiit ypoBau: 10-11 kiaccsl : y4eOHHK 111 CPETHETO
obmero oopazoBanusi / B. H. Speirus [u ap.] ; mox o6mieit pegakuueit B. H. Apsiruna.
— 2-e u3n., nepepad. u nqomn. — Mocksa : M3garensctBo FOpaiit, 2023 — 380 ¢. —
(O6meobpazoBarenpHbIN 1K), — ISBN 978-5-534-16228-8. — Tekct : 31eKTpOHHBIN
//O6pazoBatenpHast miarhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530646
(mataoOpamenus: 27.04.2023).

2. HOpaxosa, O. U. buonorus: Beiatonirecs yueHsle : yueOHoe mocodue Ajisi CpeiHero
npodeccronanbHoro oopaszoanus / O. . FOnakoBa. — 2-¢ m31. — Mocksa :
NznarensctBo FOpaiit, 2023 — 264 ¢. — (Ilpodeccuonansroe obpazoBanue). — ISBN
978-5-534-11033- 3 — TekcT : anekrpoHHBIH // O6pazoBaTenbHas miardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/517124 (nata oopamenus: 27.04.2023).
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