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HHOACHUTEJBHAA 3AIIUCKA

KoMIiekT KOHTpOJIbHO-U3MEPUTENbHBIX MaTepuanoB (aanee komiuiekt KUM) o aucuurinae
Buosnorus npegHazHaueH il OCYHIECTBJICHUSI TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu
oOydJaronuxcs.

His  dopmupoBaHUS, KOHTPOJS W OLEHKH PE3yJBTaTOB OCBOEHUS OO0IIe00pa3oBaTeIbHON
muctuiuinHel - «buonorus» paspaboTaHa cUCTeMa OICHOYHBIX MEpONPUATUN, YUYUTHIBAIOLIAS
tpeboBanuss ®I'OC COO (npeamernbie pe3ynbrathl) © DI'OC CIIO (0o0miue KOMIETEHITNN ).

BaxxHoil 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHCTEMBbl OLIEHUBAHUS SIBJISETCS COTNIACOBAHHOCTH
OLICHOYHBIX MEPOINPUATANA U 3aIlUIAHUPOBAHHBIX pe3yJibTaToB 00yueHus. Kaxpoe oleHOYHOE
MEpPOIPUATHE HAPaBIECHO Ha (HOPMHUPOBAHKE WIIM U3MEPEHUE 3HAHUS/YMEHUS B KOHTEKCTE, YKa3aHHOM
B pe3yJIbTaTe 00yUEHHUS.

KonTponbp u oreHka pe3ynbTaToB OOyuUeHHUs OCYIIECTBISETCS IMpEnojiaBaTeieM B Ipolecce
MIPOBEJICHUS TIPAKTHUYECKUX 3aHATHH U J1a0OpaTOPHBIX PabOT, TECTHPOBAHMS, a TAaKKE BBITOJHCHUS
o0Oy4aroluMUCsl WHAUBUIYAbHBIX 3aJaHUil, MPOEKTOB, HccienoBaHuil. Pe3ynbTarhl oOyueHus
OMPEENAI0T, YTO OOydaromuecs: AODKHBI 3HaTh, MOHUMATh M JIEMOHCTPUPOBATH MO 3aBEPIICHUH
W3YYCHUS] TUCITUTLINHBL.

Jnst popMHUpoOBaHUs, KOHTPOJISI M OLEHKH PE3YyJbTaTOB OCBOCHHUS y4e€OHON JAMCIUILIMHBI
UCIOJIb3YETCSl CHCTEMa OIEHOYHBIX MEpPONpPUATUH, MpeCcTaBisfmomas co00il KOMIUIEKC Yy4eOHBIX
MEPOIPUATHIA, COTIACOBAHHBIX C pe3yJibTaTaMu OOy4YeHHS U cPopMyTupoBaHHBIX ¢ yaerom DPI'OC
COO (npenmetnblie pe3yabTaTsl o qucuumiuie) u @I'OC CIIO.

Ucnonszyemeie B komiiekte KMIM orieHOuHBIE CpeicTBA TPEICTABICHBI B TAOIHIIE.

HacnopT KOMIIVIEKTA KOHTPOJbHO-U3MEPUTEC/ILHBIX MAaTCPHUAJIOB IO TUCHUIIJIMHE

OYVYII.08 buoJiorus
Tabmuma 1
PesyILTaThl ocBoCHEA KonTpoabHo-u3MepuTeabHbIC
AUCHMIUTAHBI (peIMeTHbIE, MaTepHaIbl
e KonTposmpyemsie MeTanpeaMeTHbIe,
i pa3aeJibl, TeEMbI JIMYHOCTHBIE, 001He U Buxn
JUCIHUILINHBI l'lpO(l)GCCI/IOHaJIbHLIe H3MEpHTENLHOTO KonnuectBo
KOMIIETEHI[MH) MaTepuaia MaTepuajoB
Pasznen 1. Kierka — cTpyKTYpPHO-(DYHKIIMOHAJILHAS €IMHHULA 'KUBOT'0
1 |Temal.l. OK.02, ITP6 09, ITP6 10, VYcrHbli onpoc 7 BOIIPOCOB
buoiorus kak Hayka. JIP 08, MP 01 TecroBble 3anaHUs 11 TecToBBIX
OO0mras xapakTeprucTruKa 3aTaHU I
KU3HU
2 |Tema 1.2. OK 01, OK 02, OK 04, [TpakTrueckast 1 xoMmexT
CtpykTypHO- ITP6 01, ITP6 02, ITP6 03, pabora 3aTaHU I
GbyHKIIMOHATBHAS ITP6 04, ITP6 05, TTPG 06, Jlaboparopnas 1 xoMIIIEeKT
OpraHu3aIys KIETOK ITP6 08, ITP6 09, ITP6 10, pabora 3aMaHui
JIP 06, JIP 08, MP 01, MP 02, |TecroBble 3agaHus 10 TecTOBBIX
MP 03 3aJaHuU
3 |Tema 1.3. CtpyktypHo- |OK 01, OK 02, OK 04, IIpaxTrueckas 1 xoMmexT
byHKIIMOHATIbHBIE ITP6 01, ITPG 02, ITP6 03, paboTta 3a/laHui
(bakTopbI HACTIEICTBEH- I1P6 04, ITP6 05, ITPO 06,
HOCTHU I1P6 08, ITP6 09, ITP6 10,
JIP 06, JIP 08, MP 01, MP 02,
MP 03




4 |Temal.4. OK.02, ITP6 09, ITP6 10, TecToBEIC 3a1aHUS 12 TecToBBIX
OOMEH BelIECTB U JIP 08, MP 01 3aJlaHUuN
MIPEeBpAIICHIE YHEPTUU B
KIJICTKE

5 |Tema 1.5. J)KuzHeHHBIN OK.02, OK 04, ITP6 05, [IpakTrueckas 1 KoMIIeKT
OMKII KIETKH. MHUTO3. I1P6 09, ITP6 10, JIP 08, pabota 3aJaHui
Meiio3 MP 01, MP 02, MP 03 TecToBrle 3aaHus 14 TecTOBBIX

3aJlaHu
Pazgea 2. Ctpoenue u GpyHKIIMU OPraHu3Ma

6 |Tema 2.1. CtpoeHue OK.02, OK 04, ITP6 05, YcTHBIH onpoc 20 BompocoB

opraHusma I1P6 09, ITP6 10, JIP 08,
MP 01, MP 02, MP 03

7 |Tema2.2. OK.02, ITP6 09, ITP6 10, TecToBble 3a1aHus 14 TecToBBIX
DopMbI pa3MHOKEHUS JIP 08, MP 01 3aaHui
OpTaHHU3MOB

8 |Tema2.3. OK.02, OK 04, TTIP6 05, [IpakTrueckas 1 xoMIIIeKT
OHTOreHe3 pacTeHUH, I1P6 09, ITP6 10, JIP 08, pabora 3aJaHui
JKHBOTHBIX M YeJIOBEKA MP 01, MP 02, MP 03

9 |Tema24. 0OK.02, OK 04, ITP6 05, Jlaboparopuas 1 KOMIIIIEKT
3aKOHOMEPHOCTH ITP6 09, ITP6 10, JIP 08, pabora 3aJaHui
HaCJIeTOBaHUS MP 01, MP 02, MP 03

10 |Tema 2.5. CuerreHHoe OK 01, OK 02, T1P6 01, JlaGopaTopHas 1 KOMILIEKT
HacienoBanue npusHakoB |[1P6 02, [TP6 03, ITP6 04, pabora 3aJaHui

ITP6 05, ITP6 06, ITPG 08,
ITP6 09, ITP6 10, JIP 06,
JIP 08, MP 01

11 |Tema 2.6. OK 01, OK 02, OK 04, JlaGopatopHas 1 xoMmnexT
3aKOHOMEPHOCTH I1P6 01, ITP6 02, ITP6 03, pabora 3aMaHui
W3MEHYHUBOCTHU ITPG 04, ITPG 05, TTPG 06, TecToBbIC 3aMaHUS 14 TecTOBBIX

ITP6 08, TTP6 09, TTP6 10, 3JaHUN
JIP 06, JIP 08, MP 01, MP 02,
MP 03

Pazjen 3. Teopus 3Bo1IonNHK

12 |Tewma 3.1. Uctopus OK.02, OK 04, ITP6 05, VYcrHbli onpoc 5 BOIIPOCOB
sBomonimonHoro yuenus. |[1P6 09, ITP6 10, JIP 08, TecToBbIe 3a1aHus 11 TecToBBIX
MUKpPO3BOTIOLIHS MP 01, MP 02, MP 03 3aTaHui

13 |Tema 3.2. OK.02, OK 04, ITP6 05, VYcTHbI onpoc 7 BOIpOCOB
MakposBOIOITHS. ITP6 09, ITP6 10, JIP 08, TecToBbIE 3a1aHUs 15 TecTOBBIX
Bo3HukHOBEHHE N MP 01, MP 02, MP 03 3aJaHui
pa3BUTHE )KU3HU HA 3emIle

14 |Tema 3.3. OK.02, OK 04, I1P6 05, [ToaroroBka u | KOMILIEKT
[Ipoucxoxnenne ITP6 09, ITP6 10, JIP 08, 3aluTa 3a1aHus
yesoBeka — antponorene3 |MP 01, MP 02, MP 03 Mpe3EHTalNMI

Paznen 4. Ixojiorus
15 |Tema 4.1. Oxonormueckue |OK 01, OK 02, OK 07, YcTHbI# onpoc 17 Bompocos

(bakTOpBI M CpeJIbl KU3HU

ITP6 01, ITP6 02, ITP6 03,
ITP6 04, ITPG 05, I1P6 06,
ITP6 07, ITP6 08, ITP6 09,
ITP6 10, JIP 06, JIP 07, JIP 08,
MP 01




16

Tewma 4.2. [lonynsuus,
COO00IIIeCTBA, DKOCUCTEMBI

OK 01, OK 02, OK 07,

ITP6 01, ITP6 02, I1P6 03,
ITP6 04, ITPG 05, I1P6 06,
ITP6 07, ITPG 08, I1P6 09,
ITP6 10, JIP 06, JIP 07, JIP 08,
MP 01

TectoBbIe 3ananus

10 TecToBBIX
3aJaHuN

17 |Tema 4.3. buocdepa - OK 01, OK 02, OK 07, YcTHBI#I onpoc 20 BompocoB
riaobanpHas I1P6 01, ITP6 02, ITPO6 03,
sKkonoruyeckas cucrema |I1P6 04, ITP6 05, ITP6 06,
ITP6 07, ITPO6 08, TTP6 09,
ITP6 10, JIP 06, JIP 07, JIP 08,
MP 01
18 |Tema 4.4. Bnusuaue OK 01, OK 02, OK 04, OK 07, |IIpakTuueckas 1 KOMIIJIEKT
AHTPOIIOTE€HHBIX I1P6 01, ITP6 02, ITP6 03, pabora 3aJaHui
dakropoB Ha Ouocdepy  |I1P6 04, ITP6 05, ITP6 06,
ITP6 07, ITP6 08, TTP6 09,
ITP6 10, JIP 06, JIP 07, JIP 08,
MP 01, MP 02, MP 03
19 |Tewma 4.5. Bnusaue OK 02, OK 04, OK 07, JlaGopaTopHas 1 xoMIIIeKT
COLIMAILHO- I1P6 05, ITP6 07, ITP6 09, pabora 3aJaHui
skojornueckux akropon |I1P6 10, JIP 07, JIP 08, MP 01,
Ha 3JJ0pOBbE YEJIOBEKA MP 02, MP 03
Pa3pnen S. buosiorus B :ku3HM (NPUKJIATHON MOAYJIb)
20 |Tema 5.1. buorexnonoruu |OK 01, OK 02, OK 04, [IpakTuueckas 1 KOMILIEKT
B JKH3HU KaXKJIOTO I1P6 01, ITP6 02, ITP6 03, pabora 3aJJaHui
ITPG 04, ITPG 05, TTPG 06,
ITP6 08, ITP6 09, ITPO 10,
JIP 06, JIP 08, MP 01, MP 02,
MP 03
21 |Tema 5.2.1. OK 01, OK 02, OK 04, VYcTHbI onpoc 9 BonpocoB
buorexnosoruu B I1P6 01, ITP6 02, ITP6 03,
MPOMBIIUIEHHOCTH ITPG 04, ITPG 05, TTPG 06,
ITP6 08, ITP6 09, TTP6 10,
JIP 06, JIP 08, MP 01, MP 02,
MP 03
22 |Tema 5.2.2 OK 01, OK 02, OK 04, [loaroroBka u 1 xOoMIIIEeKT
ConumaabHO-3THYECKIE ITP6 01, ITP6 02, ITP6 03, 3aInTa KelicoB 3aJaHIHN

ACIIeKTHl OMOTEXHOJIOT U

I1P6 04, ITP6 05, ITP6 06,
I1P6 08, ITP6 09, ITP6 10,

JIP 06, JIP 08, MP 01, MP 02,
MP 03

(mpe3enTaruii)




Tabmuma 2

DneMeHT yueOHOI

q)OpMBI 1 MCTOAbI KOHTPOJIA

JTHACITUILIAHBI Texymii KOHTPOJIb [TpomexxyTodHast aTTecTaus
dopMa KOHTPOJIA IIpoBepsiemble peAMETHBIE dopMa KOHTPOJIA IIpoBepsiemble peaMETHBIE
Y MeTarpeaMeTHBIC Y MeTaIrpeAMETHBIC
kommeTeHmuu, OK kommeTreHun, OK
Paznen 1. KieTtka — CTPYKTYPHO-PYHKUMOHAJIbHAS €IMHUIIA 5KUBOT0
Tema 1.1. VYcrHbll onpoc OK.02, ITP6 09, ITP6 10, JuddbepernmpoBaHHBIN OK.02, ITP6 09, ITP6 10,
buonorus xak Hayka. JIP 08, MP 01 3a4eTr JIP 08, MP 01
OOm1ast xapaKTEpUCTHKA
YKHA3HU
Tema 1.2. [TpakTideckas pabora OK 01, OK 02, OK 04, JuddepeHnmpoBaHHBIN OK 01, OK 02, OK 04,
CtpykTypHO- JlaGopaTopHnas pabota I1P6 01, ITPG 02, ITP6 03, 3a4eT I1P6 01, ITP6 02, ITP6 03,
(byHKIIMOHATTBbHAS I1P6 04, ITP6 05, ITP6 06, 11P6 04, ITP6 05, T1P6 06,

OopraHu3anusa KJICTOK

I1P6 08, ITP6 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

I1P6 08, ITP6 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

Tema 1.3. CtpykTypHO-

[TpakTrueckas pabota

OK 01, OK 02, OK 04,

HuddepennmpoBaHHbIT

OK 01, OK 02, OK 04,

(GyHKIIMOHATBHBIE (DaKTOPbI I1P6 01, TIP6 02, ITP6 03, 3ayeT [1P6 01, TTIP6 02, ITP6 03,

HACJIEACTBEH-HOCTHU I1P6 04, ITP6 05, TTP6 06, I1P6 04, ITP6 05, TTPG 06,
I1P6 08, ITP6 09, ITPO6 10, I1P6 08, ITP6 09, ITP6 10,
JIP 06, JIP 08, MP 01, MP JIP 06, JIP 08, MP 01, MP
02, MP 03 02, MP 03

Tema 1.4. TecToBbIC 3a7aHUS OK.02, ITP6 09, ITP6 10, JMuddeperurpoBaHHbIN OK.02, ITP6 09, ITP6 10,

OOMeH BelecTB H JIP 08, MP 01 3a4er JIP 08, MP 01

MpeBpalieHNe SHEPTUU B

KJIETKE

Tewma 1.5. )Kuznennsiit [TpakTideckas pabota OK.02, OK 04, TTP6 05, JuddeperurpoBaHHbIN OK.02, OK 04, TTP6 05,

LUK KJIETKA. MHUTO3. Kontponbnas pabota I1P6 09, ITP6 10, JIP 08, 3a4uer I1P6 09, ITP6 10, JIP 08,

Meio3s

MP 01, MP 02, MP 03

MP 01, MP 02, MP 03

Pa3nen

2. Ctpoenne U GyHKIMH OPraHU3Ma

Tewma 2.1. Ctpoenue
opranusma

VYeTHBIT onpoc

OK.02, OK 04, ITP6 05,
I1P6 09, IT1P6 10, JIP 08,
MP 01, MP 02, MP 03

JuddepeHumrpoBanHbIn

3a4€T

OK.02, OK 04, ITP6 05,
I1P6 09, IT1P6 10, JIP 08,
MP 01, MP 02, MP 03




Tema 2.2. TecToBbl€ 3a1aHUs OK.02, ITP6 09, ITP6 10, JuddepeHupoBaHHbINH OK.02, ITP6 09, ITP6 10,
®opMbl pa3MHOKEHUS JIP 08, MP 01 3a4eT JIP 08, MP 01
OpPraHHU3MOB
Tema 2.3. [IpakTuueckas pabota OK.02, OK 04, ITP6 05, HuddepennmpoBanHbIi OK.02, OK 04, ITP6 05,
OnTOreHe3 pacTeHul, I1P6 09, ITP6 10, JIP 08, 3a4er I1P6 09, ITP6 10, JIP 08,
JKMBOTHBIX M YeJIOBEKa MP 01, MP 02, MP 03 MP 01, MP 02, MP 03
Tewma 2.4. 3akonomepHoctu | JlaboparopHas pabota 0OK.02, OK 04, ITP6 05, JuddepernmpoBaHHBINA 0OK.02, OK 04, ITP6 05,
HacJIeI0BaHUs I1P6 09, ITP6 10, JIP 08, 3a4er ITP6 09, ITP6 10, JIP 08,
MP 01, MP 02, MP 03 MP 01, MP 02, MP 03
Tema 2.5. CueruieHHoe JlaGopaTtopHnas pabota OK 01, OK 02, ITP6 01, HuddepennmpoBanHbIi OK 01, OK 02, ITP6 01,

HaCJICAOBAHHUC IIPU3HAKOB

TIP6 02, TIP6 03, TTP6 04,
TP6 05, TIP6 06, TTP6 08,
T1P6 09, TIPG 10, JIP 06,
JIP 08, MP 01

3a4€CT

TIP6 02, TIP6 03, TTP6 04,
TP6 05, TIP6 06, TTP6 08,
TIP6 09, TIPG 10, JIP 06,
JIP 08, MP 01

Tewma 2.6. 3aKOHOMEPHOCTH
U3MEHYHBOCTH

JlaGopaTtopHnas pabota
KonTponbnas padota

OK 01, OK 02, OK 04,
TIP6 01, TIP6 02, TTP6 03,
TIP6 04, TIP6 05, TIP6 06,
T1P6 08, TIPG 09, TIP6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

HuddepennrpoBaHHbIT
3ayer

OK 01, OK 02, OK 04,
TIP6 01, TIP6 02, TTP6 03,
TIP6 04, TIP6 05, TIP6 06,
T1P6 08, TIPG 09, TTP6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

Pasnea 3. Teopusi 3Boounu

Tewma 3.1. Uctopus YceTHBIN onpoc OK.02, OK 04, ITP6 05, JuddepenumrpoBanHbIi OK.02, OK 04, ITP6 05,
ABOJTIOIIMOHHOTO YUEHUS. I1P6 09, I1P6 10, JIP 08, 3a4ueTr 11P6 09, ITP6 10, JIP 08,
MuKpO3BOIMIOLMS MP 01, MP 02, MP 03 MP 01, MP 02, MP 03
Tema 3.2. MakpodBosorusi. | YCTHBIN Ompoc 0OK.02, OK 04, 11P6 05, HuddepennmpoBannbiit OK.02, OK 04, 11P6 05,
Bo3HukHOBEHME U pa3BUTHE I1P6 09, ITP6 10, JIP 08, 3a4eT I1P6 09, ITP6 10, JIP 08,
JKU3HH Ha 3eMiie MP 01, MP 02, MP 03 MP 01, MP 02, MP 03
Tewma 3.3. Ilpoucxoxaenue | [logroroska u 3ammura OK.02, OK 04, TTP6 05, JuddeperurpoBaHHbIN OK.02, OK 04, TTP6 05,
YEJIOBEKAa — aHTPOTIOTEHE3 Mpe3eHTalnN I1P6 09, ITP6 10, JIP 08, 3a4uer I1P6 09, ITP6 10, JIP 08,
MP 01, MP 02, MP 03 MP 01, MP 02, MP 03
Pasznea 4. Ixosaorust
Tema 4.1. Dxonoruueckue YcrHBIM onpoc OK 01, OK 02, OK 07, JuddeperurpoBaHHbIH OK 01, OK 02, OK 07,

(haKTOpBI U CPeIbl KUZHH

I1P6 01, TIP6 02, ITP6 03,
[1P6 04, ITP6 05, ITP6 06,

3a4€T

[1P6 01, TTIP6 02, ITP6 03,
[1P6 04, ITP6 05, ITP6 06,




ITP6 07, ITP6 08, ITPG 09,
I1P6 10, JIP 06, JIP 07, JIP
08, MP 01

I1P6 07, ITP6 08, ITP6 09,
I1P6 10, JIP 06, JIP 07, JIP
08, MP 01

Tema 4.2. Tlonynanmus, TecroBble 3a7aHUs OK 01, OK 02, OK 07, HuddepennmpoBanHbIi OK 01, OK 02, OK 07,

CO00IIIECTBA, DKOCHCTEMBL I1P6 01, ITP6 02, ITP6 03, 3a4er I1P6 01, ITP6 02, ITP6 03,
I1PG 04, TIP6 05, ITP6 06, [1P6 04, ITP6 05, ITP6 06,
I1P6 07, TTP6 08, TTP6 09, I1P6 07, ITP6 08, I1P6 09,
I1P6 10, JIP 06, JIP 07, JIP [1P6 10, JIP 06, JIP 07, JIP
08, MP 01 08, MP 01

Tewma 4.3. buocdepa - YcTHBIH onpoc OK 01, OK 02, OK 07, HuddepennmpoBanHbIi OK 01, OK 02, OK 07,

riio0anbpHasg DKOJIOTUYECKas
CHUCTEMA

TIP6 01, TIP6 02, TTP6 03,
TIP6 04, TIP6 05, TIP6 06,
T1P6 07, TIPG 08, TIP6 09,
TP6 10, JIP 06, JIP 07, JIP
08, MP 01

3a4€CT

TIP6 01, TIP6 02, TTP6 03,
TIP6 04, TIP6 05, TTPG 06,
T1P6 07, TIPG 08, TIP6 09,
TIP6 10, JIP 06, JIP 07, JIP
08, MP 01

Tewma 4.4. Bausinue
AHTPOIOTEHHBIX (PaKTOPOB
Ha 6uocdepy

[TpakTrueckas pabota

OK 01, OK 02, OK 04,
OK 07, TIP6 01, TIP6 02,
T1P6 03, TIP6 04, TTP6 05,
T1P6 06, TIPG 07, TIP6 08,
TIP6 09, TIP6 10, JIP 06,
JIP 07, JIP 08, MP 01, MP
02, MP 03

HuddepennmpoBaHHbIT
3ayer

OK 01, OK 02, OK 04,
OK 07, TIP6 01, TIP6 02,
T1P6 03, TIP6 04, TIP6 05,
T1P6 06, TIPG 07, TIP6 08,
TIP6 09, TIP6 10, JIP 06,
JIP 07, JIP 08, MP 01, MP
02, MP 03

Tewma 4.5. Bnusiue
COLIMATIbHO-9KOJIOTHYECKUX
(hakTOpOB Ha 3/I0POBHE
YeloBeKa

JlaGopaTtopHnast pabota

OK 02, OK 04, OK 07,
I1P6 05, ITP6 07, ITP6 09,
I1P6 10, JIP 07, JIP 08, MP
01, MP 02, MP 03

JuddepenurpoBaHHbIN
3ayer

OK 02, OK 04, OK 07,
I1P6 05, ITP6 07, I1P6 09,
I1P6 10, JIP 07, JIP 08, MP
01, MP 02, MP 03

Paspnen S. buoJiorusi B :KU3HM (IPUKJIATHON MOAYJIb)

Tema 5.1. buorexnonoruu B | Ilpaktuueckas pabora OK 01, OK 02, OK 04, JuddepenumrpoBanHbIi OK 01, OK 02, OK 04,

JKH3HHU KaKJ0T0 I1P6 01, ITP6 02, ITP6 03, 3a4er I1P6 01, ITP6 02, ITP6 03,
I1P6 04, ITPO 05, ITP6 06, I1P6 04, ITP6 05, ITP6 06,
I1P6 08, ITP6 09, ITP6 10, I1P6 08, ITP6 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP JIP 06, JIP 08, MP 01, MP
02, MP 03 02, MP 03

Tema 5.2.1. buorexHonoruu | YCTHBIA OMPOC OK 01, OK 02, OK 04, HuddepennmpoBanHbIit OK 01, OK 02, OK 04,

B IPOMBIIIJICHHOCTHU

ITP6 01, ITP6 02, ITPG 03,

3a4CT

I1P6 01, ITP6 02, ITPG 03,




ITP6 04, ITPO6 05, ITPG 06,
I1P6 08, ITP6 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

I1P6 04, ITP6 05, ITPG 06,
ITP6 08, ITIPG 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

Tema 5.2.2
CouuanabHO-ITHYECKUE
ACIEKTHl OMOTEXHOIOI Ui

IToxroroBka u 3amura
KelicoB (Ipe3eHTalHii)

OK 01, OK 02, OK 04,
I1P6 01, ITPO6 02, I1P6 03,
I1P6 04, ITPO6 05, ITPG 06,
I1P6 08, ITP6 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03

JuddepernmpoBaHHBIN
3a4eT

OK 01, OK 02, OK 04,
ITP6 01, ITPG 02, ITP6 03,
ITP6 04, ITP6 05, ITPG6 06,
I1P6 08, ITPG 09, I1P6 10,
JIP 06, JIP 08, MP 01, MP
02, MP 03




IlepeyeHb 011eHOYHBIX CPEACTB

Tabauua 3

IIpencraBienne
HaumenoBanue
OL[EHOYHOI'0 MeToabl OLlEHKH
Ne OLIEHOYHOI' 0 XapakTepucTHKA OLEHOYHOT0 CPeACTBA
cpencrsa cpelacTBa B pe3yJbTaToB
KkomiiekTe KUM
CobecenoBaiie CpencTBo KOHTPOJIS,, OpraHU30BAaHHOE KaK cneunuanLHaﬂ 6ecez[aunpenoz[aBaTens{ c
1 I o0yJaromuMcst Ha TEMBI, CBSIBEIHHBIG C U3y4aeMoi TUCUUILTUHOMN, U paCCUUTAaHHOE Bomnpocsr mist SKCHEpTHENA
YCTHBI OMPOC Ha BBISICHEHHE 00beMa 3HAaHUM 00YyUaromerocs mpy MOArOTOBKE U MTPOBEACHUH cobecenoBaHuUs
IIPaKTUYECKUX padoT
TMpaxTrucckas CpencTBo NpoBEpKH YMEHUM PUMEHSTh MOJYyUYE€HHbIE 3HAHMS 110 3apaHee KowmmrexT 3aganuii
2 6 OTpeIeJICHHON METOIMKE JIJISl PEIICHMS 3a]1a4 WK 33JIaHU 10 pa3einy OaJbHBIN
pabota JUCHUILIMHBI MJIH 110 JUCIHUIUIMHE B IICJIOM.
CpencTBo KOHTPOJISl yCBOCHHS HABBIKOB: 0€3011acCHOM paOOThI, MOTYUYEHUS U Kommnext
3 JlaGoparopHasi | OCMBICTMBAHUS YKCIEPUMEHTAIbHBIX PE3YJIbTaTOB, YMEHUS HCIOIb30BaAHHE WHCTPYKUUN — SKOTepTHELA
pabora MPAKTUYECKUX YMEHUMN ISl TIOTBEPIKACHHS TEOPETHUSCKUX 3HAHUM 3aJJaHu TS
BBIITOJIHCHUS
CpenctBo, MO3BOJISIONIEE OIEHUTh YPOBEHD 3HAHUN 00YYaOIIErocs myTeM BEIOopa SKCIIepTHBIi /
TecTtoBEIC HM OJHOTO M3 HECKOJIbKUX BaApPUAHTOB OTBETOB HA IMOCTABJIEHHBIN BOIIPOC. .
4 TecToBrIe 3amaHus OaJbHEBIH
3aJIaHus Bo03M0XHO HCIONIB30BaHNE TECTOBBIX BOIIPOCOB, MPEAYCMATPUBAIOIINX BBOJI /51K TpoHHbiii
00y4aroIuMcsi KOPOTKOTO M OJHO3HAYHOTO OTBETA Ha MOCTABIEHHBIN BOMPOC.
CpencTBo, MO3BOJISIIOIIEE OLIEHUTH TBOPUYECKOE TPUMEHEHUE TEOPETUUECKUX
5 3amuTa Keiica | 3HaHUMN, BEIpAaOOTAaHHBIX KOMIIETEHIIMH, YMEHUE aKTyaTu3upoBaTh Mpooiemy, TemaTuka Keiic- DKCHEepPTHBIH/
3aJaHIH OaJILHBIN

(c mpe3eHTameil)

apryMEHTHPOBAHHO MPEMOJIHOCUTh MaTepHall, UCIOIb3YI0 HAyUHYIO
TEPMHUHOJIOTHIO.
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MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPAIIN
(benepanbHOE TOCYIapCTBEHHOE O10KeTHOE 00pa30oBaTelIbHOE YUPEXKICHHE BbICIIEr0 00pa3oBaHUs
«Poccuiickuii 5KOHOMUYEeCKU yHUBepcuTeT uMeHH ['.B. ITnexanosa»
Kpacuonapckuit punuan POY um. I'.B. I1nexanosa

Otnen cpeanero npogeccuoHaNbHOro 00pa3oBaHUs

Bonpocs! 1151 cobece10BaHus, YCTHOTO ONPoca
no oéureodpaszoBarenbHoii nucuumiauae OYI1.08 buosaorus

Tema 1.1. buoJiorus kak Hayka. O01as XapaKTePUCTUKA KU3HU

. IlonsTHe 6Monorun Kak Hayku. Yto usyyaer 6uonorus’?

. Kakue 6uonornveckne Haykd BaM U3BECTHBI?

. Kakoe 3nauenmne umeer 6uonorus?

. OCHOBHBIE METO/IbI OMOJIOTHH. XapaKTEPUCTHKA ITHX METOJIOB.

. B3aumocBs13p Ononoruu ¢ ApyrumMu Haykamu. [Ipumepsl 3T0ro B3auMoAeiCTBHSL.
. YpOBHHU OpraHU3al1y )KUBbIX OPraHU3MOB

. OTnnuuTenbHble 0COOEHHOCTH KUBBIX OPraHU3MOB.

. OcHOBBI KJTaccu(PUKALINHY )KUBBIX OPTaHU3MOB.

. YCIIOBHOCTb KJIaCCU(DHMKALIMHU JKUBBIX OPraHU3MOB.

NN DN WD W

Tema 2.1. CTpoenne opranusma

1.Ilepeuncnure GMOIOrMYECKH AKTUBHBIE OpraHMYecKue BeliecTBa. (OenKu, *KHUpbI, YTIEBOIbI,
HYKJIEMHOBBIE KUCIIOTHI, BATAaMHHbI, AT®, ropMOHBI)

2.0xapaxTepusyiite crpoenue 6exoB. HazoBure ¢pyHKIMN OEIKOB.

3. Oxapakrepu3syiTe CTpoeHHE yIIIeBOI0B U kUpoB. HazoBuTe QyHKIIUU YIIIEBOAOB U )KUPOB

4. Kakue BeliecTBa OTHOCST K Ouornonumepam ? IpUBEIUTE IPUMEPHI

5.I'maBHBII UCTOUHUK SHEPTUU B KIETKE?

6.HazoBure kierounsle opraHonipl. OxapakTepusyiTe ux CTpOeHHUE.

7. Kakue cymecTBYIOT THIIBI JETCHUS KIECTOK?

8. M310>x1Te OCHOBHBIE MOJIOKEHUS KJIETOUHOM TEOPHH.

9. HazoBuTe pazinuuusi Mex1y OECIONIbIM U TOJIOBBIM Pa3MHOKEHUEM.

10. [Mouemy 3HaHUS O PA3TUYHBIX (OpPMAX Pa3MHOKEHHUS OPraHMU3MOB UMEIOT MPAKTHUECKOE
3HaueHue? Kak 3Tv 3HaHMsI UCIIOJIB3YET YETIOBEK?

11. Kakue craguu npoXoAuT OpraHu3M B CBOEM pa3BUTUN?

12. Yem otmimyaroTcs CleAyIOIIME CTaJuM SMOPHOHAIBHOTO pa3BUTHA: OlacTyia, racTpya,
Helpyna?

13. B yeM NpUHIUNHMAIBHOE CXOACTBO HAYaIbHBIX 3TaloB 3MOPHOHAIBHOIO pa3BUTHS BCEX
KUBBIX OPTaHU3MOB?

14. Kakue opranbl Ha3bIBalOTCS TOMOJIOTUYHBIMU?

15. Kakoe pa3BuTHe OpraHiu3Ma Ha3bIBaCTCS MOCTIMOPHOHATIBHBIM?

16. Yem oTnmyaroTcs npsMoe NOCTAIMOPHOHAIEHOE Pa3BUTHE OT HETIPSIMOTo?

17. B yem Ouosornyeckoe 3Ha4e€HNEe HEMPSIMOTO Pa3BUTHS?

18. Kakoii Bpen pa3BUBAIOIIEMYCsS OpPraHU3MY HAHOCSAT KypeHHE, YNOTpeOJIeHHE alIKoroJs,
HUKOTHHA U HAPKOTHKOB.

19. O6bscHUTE MPUHLUI TOMEOCTa3a MHOTOKJIETOYHBIX OPTaHU3MOB.

20. B yeM npuHIMNUATBEHOE OTJIMYME OJJHO- U MHOTOKJIETOYHBIX OPTaHU3MOB?
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Tema 3.1. UcTopus 3BOJIIOLMOHHOTO YueHHsi. MUKPO3IBOJTION U

HcTtopust pa3BuTHs 3BOIIOLUUOHHBIX uieil. 3HaueHue pabor K. Jlunnes, XX.b. Jlamapka B
Pa3sBUTHH HBOJIOLMOHHBIX UAEH B OHOJIOTUH.

OpomonnonHoe yuenue Y. Jlapsuna. ICKyCCTBEHHBI M €CTECTBEHHBINH 0TOOp. JIBIKyIIHe
cuibl 3BoJIrOLMH. CHHTETHYECKast TEOPHsI IBOJIIOLIUH.

Konuennus Buaa, ero kpurepuu. [lonynsauus — cTpyKTypHasi €IMHUIA BUIA U 3BOJIOLUY.
OTHOCHUTENIBHOCTD MTPUCIIOCOOTEHNUHN )KUBBIX OPraHU3MOB K YCIIOBHSIM OKPY>KaIOLIEH Cpebl.
MuxposBomtonust. CoBpeMeHHble npeacTasienus o BupoodpazoBanuu (C.C. YeTBepuKOB,
N.N. Imaneray3ex). Makpo3BOJOLHS.

Tema 3.2. MakposBosnonusi. BoO3HUKHOBeHUe M pa3BUTHE KU3HHM HA 3emuie

buonornueckuit mporpecc u Ouonorndyeckuid perpecc. Ilpumepbl B pacTUTENBHOM H
KUBOTHOM MHUpE.

Ilytu noctmxeHus OMOJIOTMYECKOro mporpecca: apomopdos. Manmoananranus, obuias
JiereHepanys.

MexaHu3Mbl U HallpaBiIeHUs BOJOLMH. J{uBepreHiys, KouBeprenuus. [Ipumepsl.
OcHOBHBIE 3TaIlbl 3BOJIIOLUOHHOIO PA3BUTHSI MUKPOOPraHU3MOB. PacTeHuil, >KUBOTHBIX.
I'unoTe3pl IPOUCXOKIACHUS JKU3HU Ha 3eMIIE.

Teopus ouoxumuueckoit spomonuu A.WU. Onapuna.

Kpatkast uctopust pa3BUTHS OPraHUYECKOr0 MUpA.

Tema 4.1. Ikosorndeckue paxkTopsl M Cpeabl ;KU3HA

. Uro usyuaer 3xosnorus?

. OcHOBHBIE MPOOJIEMBI COBPEMEHHOM 3KOJIOTHH.

. 3aKOHBI DKOJIOTUU

. [loHsiTHE SKOCUCTEMBI, €€ COCTaBHbBIE YAaCTH

. Knaccuguxkanus skocucrem

. CooO1iecTBa KUBBIX OpraHU3MOB. THITBI B3aUMOJIEHCTBUSL OPIraHU3MOB.
. Cpena oburanusi. @akTopsl cpeibl OMoTHYECKHE, A0MOTHYECKHE, AHTPOIIOT'€HHBIE.
. Dxonorudeckoe paBHoBecue. Cykieccuu 1 u 2-ro poja.

. IToHsATHE PKONOTUYECKOT0 KPU3HCA U IKOJIOTHYECKOM KaTacTpodbl.

. Buzibl npupoaHbIX pecypcoB.

. [Ipo6nema n30bITOYHOTrO NOTPEOIEHNUS IEPBUYHBIX PECYPCOB

. IloHATHS OTXOJ0B U 3arpsA3HEHUN B OKPYIKAIOUIEH cpene

. Buasl 3arpssaenuil. [Iytn ymeHbIIEHUST yPOBHS 3arpsA3HEHUM.

. OCHOBHBIE IPU3HAKU KOJIOTHUECKUX JAeMOTpapuuecKkux npodiaem

. 9Kosioruueckue npobdsemsl KpacnHomapckoro kpast

. buocdepa. Hoochepa

. Bnusinus cpenpl oOuTaHus Ha 370POBbE YEJIOBEKA

. Mytarensl. IX mpoucxoxaeHre u BO3ACHCTBHE HA )KUBBIE OPTaHU3MBI

Tema 4.3. buocdepa - r00aabHAA IKOJOTHYECKAS CHCTEMA

1. XKuBoe BEIIECTBO SIBIISIETCS MOIIHOW T€OJOTUYECKOW CHIION, MpeoOpa3yromiei TUK TIaHETHI.
[TpuBenuTe mpuMepsl BIUSHUS )KUBOTO BelIeCTBa Ha 000JI0UKH 3eMIIH.

2. Ilouemy rpanuna 6uocgepsl B aTMochepe IpoXoIuT Ha BeICOTE 77 KM?

3. [lepeuncnute GPyHKIIUN KUBOTO BEIIeCTBA. PacKpoiTe CyIIHOCTh SHEPTeTHUECKOU (PYHKITHH.
4. Yo Takoe nmouBa? Kakoii ObI BbI OIBIT IOCTABUIIM, YTOOKI JOKA3aTh HAJIUYUE B IIOYBE BOIBI?
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5. Kakoe 3Hauenue umeer a3oT B ®U3HU pacTEHUN?

6. Kakoe BiausiHue Ha 6uocdepy 3emiiu oka3ano UCHOIb30BaHUE YEJI0BEKOM OTHA?

Kakue ¢pakTopsl onpeaensor rpanuisl Onocdepsl B atMochepe?

7.KakoBbl oCHOBHBIC (DYHKITMH YKHBOT'O BemiecTBa B Onocdepe? PackpoiTe CyIIHOCTh Ta30BOM
byHKIMN.

8.Kaxkoe BemiecTBo 6uocheps! sBusercs ouoreHHpM? [IpuBeauTe mpuMepsl.

9. Kakoe 3Ha4ueHHE UMEET KaIHii B )KU3HU PACTEHUN?

10.Kakoe 3Ha4YeHHE OKa3aj0 BOSHUKHOBEHHE TOPOI0B Ha Ouochepy 3emun?

11.Kakoe 3Ha4YeHHE OKA3aJI0 OJIOMAITHUBAHUE PACTEHUH U JKUBOTHBIX Ha Orochepy 3emiun?

12. Kto nmepBbIM co3/1aJ1 CTpOitHOE yueHue o ouochepe?

13. Kakoe BemiectBo 6uocheps! siBisieTcst 0nokocHbIM? [IpuBeinTe NprUMepHI.

14. Yro Ttakoe nmouBa? Kakoii onbIT MOKHO [TOCTaBUTh, UTOOBI JOKa3aTh HAIMYHE B TOYBE Tymyca?
15. Kak 1 nmoyemy ¢ norpyxeHueM B INIyOUHY MEHSETCSI OKpacka BOJOPOCIICH?

16. CpaBHuTe 6GrOMacCy MOBEPXHOCTHU CYIIU ¢ OMomMaccoil MupoBoro okeaHa.

17. Ilepeuncnure TpU OCHOBHBIX dTara B SBOJIIOLMHU YEJIOBEKa, KOTOPHIE OKa3ajll HanOoJbIlIee
BIUSHUE HA Onochepy.

18. I'mobGanpHOE MOTEIUICHUE: MU} WK peaTbHOCTh? UTO BaM M3BECTHO O JAHHOM SIBIICHUU?
Kakue (axTpl cyniecTBOBaHHS WM OTCYTCTBHSI II00ATBHOTO MOTEIUICHNUS BaM U3BECTHBI?
OO0mbscHUTE, Kakue (HaKTOPBl OTPAHUYHMBAIOT PACIIPOCTPAHEHUE )KU3HU B aTMocdepe, tuTocdepe,
ruapochepe.

19. Kak MOKHO 0XapaKTepHU30BaTh HCTOPHUECKUE H3MEHEHUS POJIH YesioBeKa B Ouocepe?

20. B 4éM CcOCTOMT IIEHHOCTh OXpaHbl OHOpa3zHOO0Opa3zus? UTO NPUBOAUT K COKPAIICHHIO
Oumosnoruveckoro pasHoodpasusa? Iloyemy mis denoBedecTBa BaXKHO HE JOIMYCTUTH OOCTHEHUS
6uopazHooOpazus’?

Tema 5.2.1. BHOTeXHOJIOTHHM B TPOMBIIIJICHHOCTH

1. Yto Takoe cenekuusa? [ 1e mpuMeHseTcs CeneKIius?

2. Korna Bo3uukia ceneknus? Kakue MeTo bl HCIIONB3YIOTCS B CETCKITNN?

3. UeMm unTepecHa 3ta Hayka? [lone3na nu ona mogsam? [lonesna nu ona s 6uochepsi?

4. Yto u3ydaet Hayka OMOTEXHOJIOTHA?

5. B xakue necarunerust 0ypHO pa3BUBaeTCs OMOTEXHOIOTHS?

6. HazoBuTe TpaMIIMOHHBIC U HOBBIE MIEPCIICKTUBHBIC OMOTEXHOJIOTHU

7. Kaxoii nmepBbIit 011 TpaHCTeHHBIN opranu3M? [ToueMy Bo3HUKIIA TOTPEOHOCTH B €r0 CO3/1aHUN?
8. Cumutaere 1 Bbl BO3MOKHBIM KIIOHUPOBaHHUE )KUBBIX OpraHu3MoB? B kakoM ciydae?

9. HackoyibKO 3THYHO W HEOOXOIMMO Pa3BUTHE OTPACTH KJIOHUPOBAHUS YSIIOBEYCCKUX TKAHECH U
opranoB? Bcero opranmn3ma genaoBeka?

CobecenoBaHne WM YCTHBIH ONMPOC MPOBOIMTCS MO UTOTAM H3YYCHHS TEMBI, NEpe
HayaJloM WM 110 OKOHYAaHHH BBINOJHEHHsS Ja0OpaTopHOl pabOoThl. YCTHBIH OINMpOC
(bpoHTaNBHBIA) TPOBOAUTCS MO BCEM TeMaM B Hayalle TEOPETHYECKOTO HIIHM NPAKTUYECKOTO
3aHSATHSA MO0 BOIIPOCAaM, pacCMaTpHBaeMbIM Ha TpouleqmeM 3aHsTud. Llenb ycTHOro ompoca:
AKTUBH3allVsl BHUMaHUA CTyACHTOB, aKTyaJlu3allusa 3HaHI/II>'I, IMOATrOTOBKA K BOCIPHATUIO HOBOT'O
MarepHania.

KpuTepun onieHk# ocBOeHUs AUCUMILIMHBI HA 3TAale MPOBeAeHUs YCTHOIO ONpoca
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OLEHKH 110 TUCIUILIAHE

YV 1oBJI€TBOPHU- Heynosnersopu-
OtnnyHo Xoporio a p A p
TEIBHO TEJILHO
CryneHT cBOOOIHO OtBethl HEgOCTaTOU- | CTYACHT MOXKET CryneHT He

OTBEYACT Ha
BOIIPOCHI, TOKA3bIBAET
rIyOOKOe 3HaHUE
TEMbI, BO3MOKHOCTH
PaKTUYECKOTO
NPUMEHEHHS 3HAHU T

HO TIOJIHBIE,
JIOITYCKal0TCS
OT/IENIbHBIE OIINOKH.
[Ipu npaBuiILHOM
TEOPETHUYECKOM
OTBETE CTYJICHT
3aTpyAHSETCS B
npuMepe
MPaKTUYECKOTO
IPUMEHEHUS
3HAHUU.

OTBCTUTH JIMIIb HA
HEKOTOPbIE BOMPOCHI
TEMBbI (HE MEHEe

30%)

ycsoun temy. He
MOJKET OTBETUTh Ha
30% nocTaBIeHHBIX
BOIIPOCOB.
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MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPAIIN
(benepanbHOE TOCYAAPCTBEHHOE OOIPKETHOE 00pa30BaTeIbHOE YUPEKICHNE BICIIEr0 00pa30BaHUs
«Poccuiickuii 5KOHOMHUYECKH1 yHUBepcuTeT nuMenu [.B. Ilnexanosa»
Kpacuonapckuit punuan POY um. I'.B. I1nexanosa

Otnen cpeanero npogeccuoHaNbHOro 00pa3oBaHUs

3agaHus 1J1s51 NPAKTHYECKUX 3aHATHI
no oéureodpaszoBarenbHoii nucuumiauae OYI1.08 buosaorus

Tema 1.2. CTpykTypHO-(YHKIIMOHATILHAS OPTAaHU3AINS KIIETOK
Bupycnsbie n 6akTepuanbHblie 3a001eBaHusA. O0mMe NPUHIMIIBI HCIOJIb30BAHNUS
JIEKAPCTBEHHBIX BElIECTB.

Bonpochl 1)1 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. Bunpbl 1 0coOEGHHOCTH pacpOCTpaHEHHs] BUPYCHBIX M OaKTepHAIbHBIX 3a00JIEBaHUM.
OTnuuue BUPYCHOM U 6akTepuaibHOU HHPEKIINU.

2. HauGomnee pacnpocTpaHeHHbIE BUPYCHBIE 3a00JI€BaHMs, UX OCHOBHBIE CUMITOMBI, IyTH
3apaKeHHUs.

3. Hawubonee pacnpocTtpaneHHbIe OaKTepUalIbHBIE 3a00JIEBaHUS, UX OCHOBHBIE CHUMIITOMBI,
MyTH 3apaKCHUS.

4. OO1ue MPUHIUIBI UCMIONB30BaHNUS JIEKAPCTBEHHBIX BEIIECTB.

Tema 1.3. CtpykTypHO-(hYHKIMOHATBHBIE (PAKTOPHI HACIEICTBEHHOCTH
Pemenne 3aga4 Ha onpe/e/ieHne NMOC/Ie10BaTeIbHOCTH HYKJI€0TH/0B, AMMHOKHCJIOT B
HOpMe M B CJIy4ae H3MEHEHHs MOCJIe10BaTeIbHOCTH HyKJIeoTu10B JTHK

Heobxooumvie noscnenus:

e  OpuH miar 3To nonHbIH BUTOK crimpain JJHK-mosopor Ha 360°

e OpnuH mar coctaBiisitoT 10 map HyKJI€OTHI0B

e Jlnmua oxgHoro mara — 3,4 HM

e Paccrosnue mexnay asyms Hykiaeorngamu — 0,34 Hm

e MonekymnsipHas Macca 0JTHOTO HykJieoTuaa — 345 r/mMoib

e MonekymspHas Macca OAHONH aMUHOKHCIOTHI — 120 r/Mon

e B monexyne IHK: A+I'=T+L] (Ilpasuno Yapradda: > (A) =D (T), >(I') =X (L), D (A+T)
=2(T+1D)

o KommnementapHocts HykieotuoB: A=T; ['=1]

o Ilenu IHK ynep:xnuBaroTcsi BOJOPOIHBIMH CBSI3IMHU, KOTOPBIE O0OPA3YIOTCSI MEXKAY
KOMIUIEMEHTAapHBIMU a30THUCTHIMU OCHOBAHMSIMU: aJIEHUH C THUMUHOM COEIUHSIOTCS 2
BOJIOPOJHBIMHU CBS35IMH, & TYaHUH C LIUTO3UHOM TPEMSI.

e B cpeanem oaun 6emnok coaepkut 400 aMHUHOKHCIIOT;

e BBIUMCIIEHUE MOJICKYJIIPHON Macchl OemKa:

a

M min = » 100%,

B
1€ Mmin — MUHUMAaJIbHASI MOJICKYJIIpHAs Macca Oenka,
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a — aTOMHas WM MOJICKYJISpHAsi Macca KOMIIOHEHT
B — MPOIICHTHOE COJICPKAHHE KOMITOHECHTA.
3aoaua Ne 1.

Onna u3 uenouek JIHK umeer nocnegoBarensHocth HykieotuioB: AI'T ALILL T'AT ALT LIT'A
TTT ALI' ... Kakyo mocienoBareabHOCTh HYKJICOTHI0B nMeeT BTopas nenouka JJHK Toit xe
MOJIEKYJIBI. [[71s1 HArJsiTHOCTH MOKHO HMCIOJIb30BaTh MarHuTHYH "a30yky" JIHK (mpuem aBTopa
CTaThbH).

Pewenue: mo mpuHIKITY KOMIZIEMEHTAPHOCTH JIOCTpanBaeM BTopyto nernodky (A-T, I'-11). Ona
BBINISAMT caenytomum oopasom: THA TIT LTA TI'A I'IT AAA TI'LL

3aoaua Ne 2.

[TocnenoBareIbHOCTH HYKJICOTHIOB B HaYajIe reHa, XpaHsiero nHdopmaiyio o 0eaKe HHCYJINHE,
HaunHaetcss  Tak:  AAA HALL LTI UTTI'TATALL. ~ Hanumure — mociemoBaTeIbHOCTH
aMHUHOKHCIIOT, KOTOPOH HaYUHAETCS 1eTTb WHCYJIMHA.
Pewenue: 3anannue BBITIONHIETCS C TMOMOIIBIO TaOJUIBI TEHETUYECKOro KOJa, B KOTOPOM
nykiaeotuapl B 1 PHK (B ckoOkax — B ucxomuoit JIHK) cooTBETCTBYIOT aMHHOKHCIOTHBIM
OCTaTKaM.

3aoaua Ne 3.

Bonbimas u3 AByx memeil Oenka MHCy/NIMHA MMeeT (Tak HasblBaeMas Ienb B) HauMHaeTcs co
CIIETYFOIINX aMHUHOKHUCIIOT: (peHMIaaHnH-BaJIMH-aclIaparuH-TJIyTaMUHOBAsI KMCIIOTA-TUCTUMH-
jeinuH. Hamummre TOCienoBaTeNbHOCTh HYKICOTHUIOB B Hayaje YYacTKa MOJICKYJIbI
JHK, xpansiero uapopmaiuio o6 3ToM Oeske.

Pewenue (0ns yoobcmea ucnonvzyem mabauynylo Gopmy 3anucu peuienusi). T.K. OJIHY
AMHHOKHUCIIOTY MOTYT KOJMPOBAaTh HECKOJIBKO TPHUIUIETOB, TOYHYIO CTpykTypy H-PHKn
yuactka JIHK onpenennTs HEBO3MOXKHO, CTPYKTypa MOKET BapbHpoBaTh. VCronb3ys MpUHIAIT
KOMIIJIEMEHTAPHOCTH U TaOJIUIy T€HETHUECKOro KO/1a, MOJIy4aeM OAWH U3 BapUAHTOB:

[ens 6enxa ©Qen |Ban |Acu |Iny |lTuc |Jleu

u-PHK YVYVI(TVY [AAY [TAA | THALL | YYA

1-2 yen» | AAA |ITAA | TTA |IITT |TTT |AAT

JTHK
2-2 yens |TTT |TTT |AAT |TAA |LIAIT|TTA

3aoaua Ne 4.

VY4acTok TreHa UMEET CIIEIYIOIIEe CTPOCHHE, COCTOSIEE U3 MOCIEI0BATEIBHOCTH HYKJIEOTH/I0B!
LI'T OI'L] THA AAA THI' ...  VYkaxute CTpOCHHE COOTBETCTBYIOIIETO Yy4yacTKa Oejka,
uH(pOpMaIlMsg O KOTOPOM COJEPXKUTCS B JaHHOM TeHe. Kak oTpasurcs Ha crtpoeHuu Oenka
yJAajgeHue U3 reHa 4eTBepToro Hykieotuaa?

Pewenue (012 yoobcmea ucnonvzyem madbauunyto popmy 3anucu peuterus): VIcnons3ys IpUHITHAI
KOMIUIEMEHTAPHOCTH U TaOJIHIly TeHETHUYSCKOTO KOJIa MOTyYacM:

Ilens JIHK LT |71 | THA | AAA | TIIT
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u -PHK I | T (ALY | VYY | AT

AMHHOKHUCIOTHI 1ienu 6enka | Ana-Ana-Cep-Den-Cep

IIpn ynmanenuu W3 reHa 4eTBeproro Hykieoruga — Ll mpou3oiayT 3aMeTHblE WU3MEHEHHS —
YMEHBUIUTCS KOJIMYECTBO U COCTaB AMUHOKHUCIIOT B OelIKe:

Iens JIHK LT |TIT |TIAA | AAT | TIT

u -PHK I | OrA ([ I'YY VYA | T

AMMHOKHUCIIOTHI 1lenu Oenka | Ana-Apr-Ban-Jlei-

3aoaua Ne 5. Bupycom tabaunoil mozauku (PHK-conepxkaiuii Bupyc) cuHTe3upyercs y4acToK
Oelka ¢ aMHHOKHCIIOTHOW TocienoBaTenbHOCThiO: Ana — Tpe — Cep — I'my — Mer-. Ilon
JIeHICTBUEM a30TUCTOM KUCIIOTHI (MyTareHHbI ()akTop) LUTO3UH B pe3yJIbTaTe 1€3aMUHUPOBA HUS
npeBpaifaerca B ypamwi. Kakoe cTpoeHme OyAeT MMeTh y4yacTOK Oejika BHpyca TaOauHOUN
MO3auKH, €CJIM BCE IUTUJIMUJIOBBIE HYKJICOTUIbI OJIBEPTHYTCS YKAa3aHHOMY XHMHUYECKOMY
MPEBPAILICHUIO?

Pewenue (0nsa yoobecmea ucnonvzyem mabauunyro ghopmy 3anucu peutenust). VIcnonb3yst IprUHITUAT
KOMIUIEMEHTAPHOCTH U TaOJIUIy TEHETHUECKOTO KOJIa MOTyvYaeM:

AMMHOKHUCIIOTHI 1IeTH 0enka (MCX0/1Has) Ana — Tpe — Cep — I'my — Met-
u -PHK (ucxonnas) 'Y |ALDL |ATY |TAT | AVD
u -PHK (nezamunupoBanHas) I'VV|AVD |ATY |TAT' | AVD

AMUHOKHUCIOTHI Lienu Oenka (ne3amuHupoBanHast) | Ban — Mer — Cep — I'ny — Mert-

3aoaua Ne 6.

[Ipu cungpome Dankomu (HapymieHHe oOpa3oBaHHsI KOCTHOM TKaHH)y OOIBHOTO C MOYOM
BBIJICTISIFOTC ~ aMUHOKHUCIIOTBI,  KOTOPBIM  COOTBETCTBYIOT  KoaoHbl B u  -PHK:
AYA TYH AV YOHA VVYI'TVVY AVY. Onpenenure, Bblie/IeHUE KAKUX aMUHOKHUCIIOT C MOYOH
XapakTepHo Il cuHApoMa DaHKOMH, €CIU Yy 3J0pPOBOTO YEIOBEKAa B MOUYE COJEpI KATCS
AMUHOKHCIIOTHI aJlaHWH, CEpUH, TIIyTAMUHOBAs KUCJIOTA, TJIMLIHH.

Pewenue (0nsa yoobcmea ucnonvzyem mabauunyro ghopmy 3anucu peuterust). VIcmonb3yst IpuHITAT
KOMIUIEMEHTAPHOCTH U Ta0JIHUIly TEHETUYECKOTO KOJIa MOTydaeM:

u -PHK AVA |TVII|AYT | VLA | VYT |TYY |AVY

AMHMHOKHCIOTBI  1lenu  Oenka  (OOJIBHOTO

N3ze-Ban-Met-Cep-Jleii-Ban-Nne
YEJI0BEKA)

AMUHOKHCTIOTHI  1lenu  Oenka  (370pOBOTO

yenoBeKa) Ana-Cep-I'ny-I'mn
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TakuMm 00pa3zom, B MOU€E OOJIBHOIO YEJIOBEKA TOJIBKO OJIHA aMUHOKHUCIIOTA (CEpUH) TaKasl )K€ Kak,
y 370pOBOrO YeJOBEKa, OCTaJbHbIE — HOBBIE, & TPU, XapaKTEpPHbIE JUIs 370pPOBOIO YEJIOBEKa,
OTCYTCTBYIOT.

3aoaua Ne 7.

Ilenp A nHcyinnHa Oblka B 8-M 3BEHE COIECPXKUT aJlaHWH, a JIOIIAJd — TPEOHHH, B 9-M 3BeHe
COOTBETCTBEHHO CEPHH U TIMIMH. YTO MOXKHO CKa3aTh O IPOUCXOKICHUN UHCYJINHOB?

Pewenue  (ona  yoobcmea cpasnenusi  ucnonvzyem — mabauumyro  ¢opmy  3anucu
pewenus): IlocMoTpuM, kakumu tpuiuieramu B U-PHK kxoaupyroTcst ynomsiHyThle B yCIOBHM
3a]1a4l aMUHOKHUCIIOTHI.

Opeanuzm | Bvix | Jlowaow

8-e¢ 3Beno |Ana |Tpe

u-PHK  |TLIY | ALTY

9-e¢ 3Beno |Cep |I'nm

u- PHK [AT'V [ITY

T.k. aMHUHOKHUCIOTBI KOOUPYIOTCS Pa3HbIMH TPHUIUIETAMHU, B3SThl TPUIUIETH, MHUHHUMAJIbHO
OTNMYalIIuecs JApyr OT Jpyra. B maHHoOM ciyyaey Jsomand u Oblka B 8-M U 9-M
3BEHBSX U3MEHEHBI AMUHOKHCIIOTHI B PE3YJIbTATE 3aMEHBI NIEPBBIX HYKJICOTHIOB B TPUILIETAX H -
PHK: ryanun 3amenen Ha aaeHuH (wim HaobopoT). B nByxumenoueunoit /IHK sto Oyner
paBHolieHHO 3ameHe mapsl L-I" Ha T-A (unu Hao6opoT).

CrnenoBarenbHO, OTAMYUA Ieneil A MHCyNHWHA ObIKa U JoIIaau OOyCIIOBICHBI TPAH3UIIUIMU B
yuactke moiiekyibl JJHK, kogupytomeit 8-¢ u 9-e 3BeHbs 11enn A WHCYJIMHOB ObIKA U JIOIIAIH.

3aoaua Ne 8

Uccnenosanus nokazanu, uro B u- PHK conepxxurcs 34% ryanuna, 1 8% ypanuna, 28% nnuro3nna
n 20% anenuHa. OnpenenuTe NPOUEHTHBIM COCTaB a30TUCThIX OcHoBaHWM B yuactke [IHK,
SABJSIONIEC MaTpullel A1 nanHor u-PHK.

Pewenue (0na yoobcmea ucnonvzyem mabauunyro ¢opmy 3anucu pewernus): IIporieHTHOE
COOTHOIIIEHUE a30THCTHIX OCHOBAHUI BHICUMTHIBAEM HCXOJISI U3 MPHHIIAIIA KOMIUIEMEHTAPHOCTH

n-PHK I y (o A

34% | 18% | 28% | 20%

JHK (cmbicnoBas 1iens, cuutbiBaemas) | I A | T

28% | 18% | 34% | 20%

JIHK (aHTHCMBICIOBAS 1IE€TIH) r A |0 T

34% | 20% | 28% | 18%
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Cymmapuo A+Twu T'+1 B cwmbiciioBoil 1enu OyayT cocTaBiasaTh: A+T=18%+20%=38%;
[+11=28%+34%=62%. B anTHCMBICIIOBOI (HEKOIUPYEMOI1) IIEMH CyMMapHbIe ToKa3aTeau OyayT
TaKUMH K€, TOJBKO MPOIEHT OTACNIbHBIX OCHOBaHUU Oyner obpatubiii: A+T=20%+18%=38%;
[+11=34%+28%=62%. B o0eux e uensx B Mapax KOMIUIUMEHTapHbIX OCHOBaHUU Oyner
IIOPOBHY, T.€ aJlcHuHa U TUMUHA — 110 19%, ryanuna u uuro3uHa no 31%.

3aoaua No 9.

Ha ¢parmente oguoit auty JIHK HYKIIEOTHIBI pacloNOKEHBI B MOCIEI0BATENb HOCTH: A—A—T—
T-II-T-A-LI-T-T-A-T. Onpeznenure NpPOLEHTHOE COJEPKaHUE BCEX HYKIIE OTHUJOB B ITOM
dparmente JIHK u nnuny rena.

Pewenue:
1) noctparBaeM BTOPYIO HUTH (110 MPUHIUITY KOMIIJIEMEHTAPHOCTH )

2) > (A +T+I+D) =24, u3 vux Y (A)=8=>(T)
24 -100% =>x=33,4%

8 —x%
24 -100% =>x=16,6%
4 —x%

2(I)=4=2(1)

3) monexyna JIHK nByuenodeunasi, mosTomMy JIMHA TreHa paBHA JJIMHE OHOM IIETIH:
12 x 0,34 = 4,08 um
3aoaua Ne 9.

B wmonexyne JJHK Ha nomro mUTUIMTIOBBIX HYKJIEOTHIOB mpuxomutcs 18%. Omnpenenure
IIPOLIEHTHOE COJIEpKaHuE IPYrux Hykiaeotunos B atoi JJTHK.

Pewenue:

1) T.K. 0 = 18%, TO u r = 18%;
2) na nomo A+T npuxogurcs 100% — (18% +18%) = 64%, T.e. no 32%

3aoaua Ne 10.

B monexyne JIHK oOnapysxeno 880 ryaHuanIoBbIX HYKJICOTHAOB, KOTOPBIE COCTABIIAIOT 22% OT
oOuiero uncia Hykiaeotu0B B 3Toil JJHK. Onpenenure: a) cCKoibKko Jpyrux HYKJIEOTHIOB B ATOI
JIHK? 6) kakoBa anmuHa 3Toro ¢pparmenra?

Pewenue:

1) >(T") =>.(I1)= 880 (310 22%); Ha momto npyrux HykiaeotumaoB npuxoautcs 100% — (22%+22%)
=56%, T.€. 0 28%; JI71s1 BBIYMCIICHHS KOJIMUECTBA ATUX HYKJICOTHIOB COCTABIISIEM MPOTOPIIHIO:

22% — 880
28% — x, orcroma x = 1120

2) nns onpenenenus auabl JIHK HY)XHO y3HATh, CKOJIBKO BCETO HYKJIEOTHIOB COJEPIKHUTCS B 1
LEeNu:

(880 + 880 + 1120 + 1120) : 2 = 2000
2000 x 0,34 = 680 (11m)

19



3aoaua Ne 11.

Jana monekyna JIHK ¢ otHocuTenbHOM MonekysipHoi maccoit 69 000, u3 Hux 8625 nmpuxoaurcs
Ha JIOJI0 aJCHUJIOBBIX HYKJIEOTH/I0B. Halimure koiamyecTBO BceX HykieoTuaoB B 3tou JIHK.
Onpenenurte JUIMHY 3TOTO PparMeHTa.

Pewenue:

1) 69 000 : 345 =200 (mykneorunoB B JIHK), 8625 : 345 =25 (aneHWIOBBIX HYKJICOTHIOB B 3TOM
JHK),> (T+L1) = 200 — (25+25)= 150, T.C. ux o 75;
2) 200 HyKJIEOTHIOB B IBYX IeMsX, 3HA4HUT B oHOM — 100. 100 x 0,34 = 34 (am)

3aoaua Ne 12.
Yro Tskenee: 010K WINA ero reu?

Pewenue: Tlycth X — KOIMYECTBO aMHUHOKHCIOT B Oeike, Torna macca 3Toro Oenka — 120x,
KOJIMYECTBO HYKJICOTHJIOB B I'eHE, KOJUPYIOIIEM 3TOT OeJ0K, — 3X, Macca 3TOro reua — 345 x
3x. 120x <345 x 3x, 3HaUHUT I'eH TsHKEIee OelIKa.

3aoaua Ne 13.

['emornoOuH kpoBH uenoBeka coaepxurt 0, 34% sxeneza. Beruncinure MUHUMAIbHYIO
MOJIEKYJISIPHYIO Maccy IreMoriioOnHa.

Pewernue: Mmin =56 :0,34% - 100% = 16471

3aoaua Nel4.

AnbOyMHH CBIBOPOTKH KPOBH YEJIOBEKAa UMEET MOJIEKYJIsIpHYyto Maccy 68400. Onpenenure
KOJINYECTBO aMUHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJIE 3TOr0 OeJIKa.

Pewenue: 68400 : 120 = 570 (aMUHOKHUCIIOT B MOJIEKYJIE allbOyMHUHA)

3aoaua Nels.

benok cogepxut 0,5% rnununa. Yemy paBHa MUHUMAaJbHAST MOJIEKYJISIpHAs Macca 3Toro Oelnka,
ecnd M riununa = 75,1? CKolbKO aMUHOKHUCIOTHBIX OCTAaTKOB B TOM Oenke?

Pewenue: Mmin = 75,1 : 0,5% - 100% = 15020 ; 15020 : 120 = 125 (aMUHOKHCIIOT B 3TOM O€JIKE)

3agaum 11 CaMOCTOSATEIbHOM PadoThI

1. Monekyna JIHK pacnamace Ha JBe NENOYKH. OJHA W3 HHUX HMEET CTPOCHHE:
TAT AUTITT ALIA OI'TITTT'AT THA ... Kakoe crpoenme OyaeT WMETh BTOpas
monekyna JIHK, korga ykasaHHasi 1emo4yka JOCTPOUTCS A0 TMOJHOM ABYXILENOYEUHOU

MOJIEKYJTBI?
2. TlomumenTtuaHas 1enb OAHOTO O€JIKa XMUBOTHBIX HMMEET CJeIylollee Hayaao: JIM3HH-
[IyTaMHAH-TPEOHUH-AJIAHWH-aJJaHUH-ATaHUH-JIN3UH-... C Kakol mOCIIe0BAaTEIbHOCTH

HYKJICOTHI0B HAYMHAETCS T€H, COOTBETCTBYIOIIUN ATOMY OeKy?

3. Y4acTok MOJIEKYJIbI O€lKa HMMEET CIEIYIOUIyI0 IOCIeI0BaTeIbHOCTh aMHUHOKHUCIIOT:
[Ty TaMUH-(peHNTaTaHUH-JICHIIUH-TUPO3UH-apruHUH. Onpenenure oIHy W3 BO3MOKHBIX
MOCJIE0BaTEIbHOCTEN HYKICOTHI0B B MoJiekyie JTHK.

20



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Y4acTok MoOJIeKyJbl OelKa HMMEeT CIEAYIOIIYI0 IOCIEI0BATEIIbHOCTh AMHHOKHUCIIOT:
MIMIUH-TUPO3UH-apIrMHUH-AIaHUH-IUCTenH.  OnpenenuTe OJHY W3 BO3MOXKHBIX
IIOCJIEI0BATEIbHOCTEN HYKJIEOTH10B B MouiekyJie JIHK.

Onna w3 neneét puboHyKiIea3sl (hepMeHTa MOKETYIOYHON JKelle3bl) COCTOUT M3 16
amuHOKUCHOT: ['my-I'mu-acn-ITpo-Tup-Ban-IIpo-Ban-Ilpo-Ban-T'uc-¢pen-den-Acu-Ana-
Cep-Ban. Omnpenenure ctpyktypy yuactka JIHK, komgupyromero 3Ty  4acTh
pUOOHYKIIEa3bI.

®parment reHa JHK wumeer creayroinyro MOCIEIOBATEIbHOCTh HYKJICOTHIOB
I'TH UTA AL ITA TTT. Onpenenurte mocienoBareabHOCTs HykieotunoB u-PHK u
AMUHOKHCJIOT B MOJMIENTUIHON 1enH OenKa.

O®parmenr rena JHK wumeer creayromyr MNOCIENOBATENbHOCTh HYKJIECOTHIOB
THI I'TLL AALL TTA T'IIT. Onpenenute mociaeaoBaTelbHOCTh HykiIeoTHa0B M-PHK u
AMUHOKHCIIOT B TIOJIMIICTITUTHOM 1enH OerKa.

O®parment rena JHK wuMeer crienyromyro MOCHIEI0BATEIbHOCTh HYKJICOTHJIOB
TIT AHATITT TTI I'TA. Onpenenute mocieaoBareabHOCTh HyKJIeoTHa0B uU-PHK u
AMUHOKUCJIOT B MOJMIENTUIHON 1IenH OenKa.

Onpenennure MOPSIOK CIEAOBAHUS AMHHOKHCIOT B YYacTKE MOJICKYJBI Oelka, eciiu
U3BECTHO, 4YTO OH KOAMPYETCS TAaKOM IOCienoBaTeabHOCThI0 HykiaeotunoB JHK:
TITATI I'TT TAT 'l HULL. Kak u3meHutcst 6€7I0K, €Cli XUMUYECKUM ITyTeM Oy IyT
yaaneHsl 9-it u 13- HykiieoTub1?

Komupyromas Lelb JHK HMeeT [IOCJIEA0BATEIBHOCTD HYKJICOTHUJIOB:
TAT OI'T TTL[ TUI' T'TA. Kak wu3MEHHTCS CTPYKTypa MOJICKYJbl Oenka, eclu
pou30iIeT yaBoeHue mmectoro nykieoruaa B nenu JJHK. O0bsicauTe pe3ynbrathl.
Koaupyromas LIETIb JIHK MMeEeT MOCJIEI0BATEIbHOCTh HYKJICOTH/IOB:
TAD TTL THI" ATA. Kak u3MeHUTCS CTPYKTypa MOJIEKYJbl Oelka, €clii MpPOU30UJeT
yaBoeHue BocbMoro Hykineotuaa B enu JJHK. O0bsicHuTe pe3ynbraTh.

[Ton Bo3neiictBueM MyTareHHbIX (akTopoB Bo (parmente rena: LIAT TAI' T'TA
II'T TUI' npousonua 3ameHa Broporo tpumuieta Ha Tpumier ATA. OObsicHuTe, Kak
WU3MEHUTCS CTPYKTYpa MOJIEKYJIbI OemKa.

[Ton BO3/ICCTBUEM MyTareHHbIX (bakTopoB BO ¢bparmenTe reHa:
ATA TAT TTA LOI'T TUI' mpousomnuia 3ameHa yeTBéproro tpuruiera Ha Tpuruier ALLL.
OO0ObsicHUTE, KaK U3MEHHUTCS CTPYKTYpa MOJIEKYJIbI OeTKa.

®parment mosiekyiasl M-PHK mmeer crmenyromyro mocinenoBareibHOCTh HYKJIEOTHIOB:
I'TA VI'V AT'I] AAT UI'L. Onpenenute nocienoBaTeIbHOCTh AMUHOKHUCIIOT B MOJIEKYJIE
Oenka 1 e€ MOJIEKYJISIPHYIO Maccy.

®parment mosiekyiasl M-PHK mmeer crnenyromnyro mocinenoBaTeibHOCTh HYKJICOTHIOB:
AT A AAY ALTYVYVYA. Omnpexnenure 1NOCIEI0BATEIbHOCTh AMUHOKUCIOT B
MoJieKyJie Oesika U €€ MOJIEKYJISIpHYIO Maccy.

I'en IHK Bxmrouaet 450map nykneotu1oB. KakoBa ayiMHa, MoJieKyJisipHas Macca reHa u
CKOJIbKO aMUHOKHCIIOT 3aKOJIUPOBAHO B HEM?

Cxkonbko HykaeoTna0B coaepxut red JIHK, eciiu B Hem 3akoanpoBano 135 aMMHOKUCHOT.
KakoBa mosiekynsipHas Macca JaHHOTO I'eHa U €ro JyiuHa?

®parment ool nenu JJHK nmeer cnenyromyro ctpykrypy: ITT AL ATT THHA AT'A.
Onpenennure NEPBUYHYIO CTPYKTYpPY Oenka, 3aKOTUPOBAHHOTO B ATOH IIETH, KOJTHMYECTBO
(%) pa3nuuHBIX BUIOB HYKJICOTHIOB B JIBYX LIEMSAX (PparMeHTa u ero JInHYy.

KakoBa monekynspHas macca reHa U €ro JUIMHA, €CId B HEM 3aKOJMPOBaH OENoK ¢
MoJeKyJsipHOi Maccoit 1500 r/monb?

KakoBa monekynspHas macca reHa U €ro JUIMHA, €CIM B HEM 3aKOJHMPOBaH OENoK ¢
MoJeKyJsipHoi Maccoit 42000 r/mMoinb?
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

B cocrtaB 0enkoBoil Mozekysbl BXoauT 125 amuHOkHcHOT. Omnpenenure KOJIUYecTBO
HykieotuoB B u-PHK u rene JIHK, a taxxe konuuectBa monekyn T-PHK npunsBmmx
ydacTHe B CHHTE3€ JIaHHOTO OeJKa.

B coctaB OenkoBoil mMosekyinbl BXxoauT 204 aMUHOKHUCIOTHL. Omnpenenure KOIHUYecTBO
Hykineotunos B u-PHK u rene JIHK, a taxxe xonumdecrBa monekyn T-PHK npunsasmmx
y4acTue B CHHTE3€ JJAaHHOTO OelKa.

B cuntese 6enxoBoi MoJeKyibl MpuHsIN ydactue 145 monekyn T1-PHK. Omnpenenute
yucio Hykieotu0B B u-PHK, rene /IHK u konnyecTBO aMUHOKHCIOT B CHHTE3UPOBAHHOM
MOJIeKyJIe OernKa.

B cunTese OenkoBoii MoJiekyisl npuHsu yuactue 128 monekyn T1-PHK. Ompenenure
yucio Hykiieotu10B B u-PHK, rene /IHK 1 konm4yecTBO aMMHOKHUCIIOT B CHHTE3UPOBAHHOM
MOJIEKYJIe OerKa.

®parmMeHT enu n-PHK AMEET CIIEIYFOLIY O MOCJIEIOBATEIIBHOCTD
I'TT VIT YAY HUL AALL YI'V. Onpenenure, Mocie0BaTeIbHOCT, HYKJICOTHIOB Ha
JHK, antuxomonsl 1-PHK, m mocnegoBaTenbHOCTh aMHUHOKHUCIOT, COOTBETCTBYHOLIAS
¢dparmenty rena JTHK.

®parmMeHT enu n-PHK AMEET CIIETYFOLY O MOCJIEIOBATEIIBHOCTb
I'VYTAA LU YAY T'IY. Onpenenute, nociieoBarebHOCT, HYyKIeoTu0B Ha JIHK,
antukogonel T-PHK, w mnocnenoBaTenbHOCTh aMHHOKHCIOT, COOTBETCTBYOLIAS
¢dparmenty rena JTHK.

B monexyne u-PHK conepsxutcs 13% anenunoBbix, 27% ryanunoBsix U 39% ypaiuioBeIx
HyKJIeoTH10B. Onpeaenure cCOOTHOIIEHHE Bcex BUAOB HykieotuoB B JIHK, ¢ koropoit
ObL1a TpaHCKpuOUpoBana nanHas u-PHK.

B wmonexkyne u-PHK coxmepxurcs 21% murngunoseix, 17% ryanunoseix u 40%
YpaIMIOBBIX HYKJICOTHAOB. OMpeaenuTe COOTHOIIEHUE BCceX BUIOB HykJeoTHa0B B JIHK,
¢ KOTOpoii ObL1a TpaHCKpuOMpoBaHa AanHas u-PHK

Monekyna u-PHK comepxut 21% ryaHUIOBBIX HYKJICOTHIOB, CKOJBKO ITUTHIMIIOBBIX
HYKJICOTH/IOB COAEPKUTCA B Koaupytomel nenu yyactka JJHK?

Ecnu B nenu monexynsl JIHK, ¢ koTopoii TpaHckpuOrpoBaHa reHeTnyeckas HHpopmarus,
conepskanock 11% aleHuIoBBIX HYKICOTUIOB, CKOJIBKO YPAIHMIIOBBIX HYKJICOTUIOB Oy 1T
COJIEpKAThCS B COOTBETCTBYIOIIEM eMy oTpe3ke u-PHK

Tema 2.3.
OHTOTeHe3 PaCTeHUH, )KUBOTHBIX M YeJIOBEKA
HH}II/IBHI[yaJII)HOC pa3BnTne OpFaHPl3MOB.

I/ICHOJ’II)?:YSI MaTcpHralibl y‘-Ie6HI/IKI/I N JOMMOJTHUTCIIbHBIX HCTOYHHUKOB CPAaBHUTE MEXKIY

co0Ol criepMaToreHe3 U OOreHes.
JlanHbIe 3aHECHTE B TAOJIHITY.

Craguu pa3BUTUS Tun nenenwusi, Habop | CriepmaToreHes Oorenes
MTOJIOBBIX KJIETOK XpOMOCOM,
konuyectBo JJHK

1.Pa3mMHOXeEHHE
2.Poct
3. Co3peBanus
4. dopmupoBaHue

Kak mpoucxogut QopmupoBaHue NBUIBIEBOrO 3epHa (MUKporametodura) u

3apOoABIIIEBOTO MeNTKa (MeraraMmeTopuTa) y HOKphITOCEMEHHBIX pacTeHUN?

22



Kako¥ Tur 1ejaeHus KIETOK JIEKUT B OCHOBE Pa3BUTHS IIbLIBLEBBIX 36PEH U 3aPO/BILLIEBOTO
MelKa?

B yem cyThb IBOMHOTO OIUIOJOTBOPEHHUS y MOKPHITOCEMEHHBIX pacTeHuid? Kakoit Habop
XpOMOCOM B KJIETKaX 9HAOCIEPMA MOKPBITOCEMEHHBIX PACTEHUN?

B uem cxoz1cTBO U pa3ianyune B pa3BUTUU MOJOBBIX KJIETOK PaCTEHUI U dKUBOTHBIX?

WuauBrayanbHOE pa3BUTHE YETIOBEKa
buonoruueckue 3aKoHBI.
| 3akon - «3akon 3apodviutesoeo cxoo0cmeay
B 1828 r. Kapa ¢on bap chopmynnpoBan 3akOHOMEPHOCTb, KOTOPYIO Ha3bIBAIOT 3aKOHOM bapa:
"Uem Oosiee paHHME CTAAMU WHIUBHYaJbHOTO Pa3BUTHS CPAaBHUBAIOTCS, T€M OOJbBIIE CXO/ICTBA
yaaeTcsi OOHAPYKUTh'".
Il 3axon — «buocenemuueckuii 3akony. (3axon I exxens-Mrwoinepa)
«Kaxxgoe XMBOE CyIIECTBO B CBOEM HHIUBUAYyAJbHOM pa3BUTHH (OHTOTEHE3) MOBTOPSIET B
W3BECTHOM cTeneHH (POPMBI, TPOHICHHBIE €T0 MPEAKAMH WIIH €TI0 BHIOM.

1.IlpounTaiiTe crarbio «JlaHHBIE YMOPHOIOTHUM
«/lanHbIE SMOpHOIOTUN»

Jlerko yCTaHOBHUTH POJCTBO MEX]Iy OpraHM3MaMu MpPU CPABHEHUU MX SMOPHOHAIBHBIX
CTaJui Pa3BUTHS.

Oxka3sbiBaercs. JIroO0# opraHu3M B CBOEM MHIUBUAYAIbHOM Pa3BUTHUHU MOBTOPSET CTaUU
pa3BUTHUS IPEIKOBLIX (HOPM.

B smOpuorenese y Bcex MO3BOHOYHBIX 3aKJIaJbIBaeTCs XOpAa, KOTOpas y JIaHIIETHUKA
0CTaéTcsl Ha BCIO JKHU3Hb, a Y BCEX MO3BOHOYHBIX B JJaJIbHEHIIIEM 3aMEIIAeTCs TO3BOHOUYHUKOM.

B Bo3pacTe HECKOJBKHMX HEJENb 3apObIIIM 4YeJOBeKa U JPYTUX MIIEKOMUTAOIINX
00Hapy»KUBAIOT MHOTHE YEPThI CXO/ICTBA C PHIOAMH.

Ilo OGokam mIEHHOr0 ¥ TOJOBHOTO OTAEJOB pa3BUBAIOTCA JKaOEpHBIE OOPO3JIBI.
KpoBeHocHasi cuctema cXoJHa C XapaKTepHOW JUIs pbIO: JBYXKaMEpHOE Ceplle, XBOCTOBas
apTepusi, KPOBEHOCHBIE COCY/Ibl B COCTABE MIECTU AYT a0PThI, MOAXOSALINE K )KaOEPHBIM TYKKaAM.
A Taxcke oOmras ¢popMa Tena 3apoAbliia, XBOCT, KabepHbIe 00PO3/Ibl, HUTEBUIHOE MPOIOTIKECHIE
3aJIHEro OTJIeNa CIIMHHOTO MO3Tra.

Ha cnenyromeit craguu HaOir0aeTcsi CXOJCTBO C 3€MHOBOJHBIMH: CHOJIa OTHOCSTCS
IIaBaTebHbIE MEPENOHKH, Pa3BUBAIOLINECS MEX]y MalbllaMU Yy YEJIOBEYECKOro 3apoisiiia. B
HIDKHEH YacTU CTEHKM >KMBOTA YEJIOBEKAa YHACIEJOBAaHbI OT 3€MHOBOJIHBIX CYXOXKHJIbHbBIE
NEPETSHKKA TPSIMBIX MBI, CENAIUIIHYI0 apTepHuio (BETBb HIKHEW STOJUYHON apTepuH,
YHACJIEIOBAaHHYIO OT APEBHUX ampuOuii).

VY HEKOTOpBIX B3pPOCIHBIX JIOAEH MOXHO OOHAPYKUTh B CKEJIETE 3aIlsCThs CBOOOIHYIO
LHEHTPAIbHYIO KOCTOUKY, XapaKTEPHbIN MPU3HAK CTPOEHHUS 36 MHOBOIHBIX MPEIKOB.

B  oOoHusTenpbHOM OTHENe YelOoBEK yHAcleAoBal OT 3E€MHOBOJHBIX  YacTh,
Ha3bIBAEMYIO SIKOOCOHOBBIM OpPraHOM: OH Pa3BUBAETCS K IMATOMY MeCAIly YTPOOHOM KU3HU B BUJIE
KaHaJja, UIyIIero U3 HOCOBO OJIOCTH B pOTOBYIO. XOTS B KOHIIE YTPOOHOTO pa3BUTHUS 3TOT OpTraH
U peAyLUpyeTCs, HO €r0 BCE K€ MOXKHO HAlTH y B3pOCIOro 4eJI0BEKA B BUJE KOPOTKOIO, CIEIO
OKaHYMBAIOMIETOCS KAHAJIb1IA, K KOTOPOMY MOAXOIAT OKOHYAHUSI CIEI[UATbHBIX HEPBOB.

W HakoHel, oCcTaTOK MHUraTelbHOM MEpPETNOHKHM B BHJE TAaK HA3bIBAEMOHN MOJIYJTyHHOM
CKJIQJIKM, BO BHYTPEHHEM YIUIy Trja3a. DTOW CKJIaJKE COOTBETCTBYET XOpOIIO pa3BUTas Y
COBPEMEHHBIX 3E€MHOBOJHBIX, MPECMBIKAIOMIMXCA M MTULl MUTrarelbHas nepenonka. Cpenu
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MJIEKOIIMTAIOIIMX MHUraTelbHas IEpernoHKa I0JBEpriiach CUJIBHOM pPEIyKLHH, OCOOEHHO Y
KUTOOOpa3HbIX U OOJBIIMHCTBA MPUMATOB, HO 3HAUUTENIHO Pa3BUTa, HAIPUMEP, Y KPOJIHKOB,
KOIIIEK U HEKOTOPBIX 00€3bsIH.

OT npecMBIKaOIUXCs YeTI0BEK YHACIEeI0BAJ Psifl IPU3HAKOB, KOTOPbIe 00HAPYKUBAIOTCS
IPEUMYIIECTBEHHO B YTPOOHBII IepHUO/I, HAIPUMED, B Pa3BUTUU T'OJIOBHOI'O MO3ra, B CTPOCHUU U
XapakTepe NPUYJICHEHUsI KOHEYHOCTEH y MJI0/a HECKOJIbKUX MECSIIEB.

O poxacrtBe uenoBeKa C HU3LIMMM MIIEKOIIMTAIOIIMMM CBUJIETENBCTBYIOT U Jpyrue
NPUMUTHBHBIE YepThl, OOHAPYKHUBAIOLIUECS B €ro OHTOreHHH. Hampumep, y 4eIoBEYECKOTro
HIECTUHEECIIBHOTO 3apoAbliia (POPMUPYIOTCS 3a4aTKH HECKOJIBKUX Iap MOJIOYHBIX JKelle3 BO0JIb
mileyHbIX JUHUA. ITo Bcemy Teny (kpome JiafoHeil M MOAOIIB) pa3BUBAeTCsA JOBOJIBHO T'yCTOM,
XOTS ¥ METKUW BOJIOCSIHOW MYIIOK (JaHyro). B poToBoii momoctu Ha MIrkoM HEOE 00pa3yroTes
BAIMKH,  XapakTepHble  JUII  O00€3bsiH, XUIIHBIX W JAPYTUX  MJICKOIUTAIOIINX.
B Bo3pacte 1,5-3 Mecs1ieB 3aMETHO BbIPaKE€H XBOCTOBOM OT/I€], B KOTOPOM MOKHO OOHAPYXHTh
U KOHEYHBIH OT/AEJ 3a4aTOYHOr0 MO3BOHOYHOIO cToii0a ¢ 8-9 3akiaakamMu M03BOHKOB. K KOHILy
ATOr0 CpOKa Hapy>KHbIH OTAEN XBOCTa penyuupyercs. Bo BHyTpeHHEM ydyacTKE XBOCTOBOI'O
otzena coxpansercs 4 (ot 6 10 2) MO3BOHKA, CPOCIIKCH, 00Pa3yIOT KOMYHUK.

W3 BHYTpEeHHEr 0 3apOABIILIEBOr0 JUCTKA PA3BUBAIOTCS OpraHbl MUIIEBAPEHUs U Jierkue. B
MaTKe 3apoJblll TOKPBIBAETCSI HECKOJbKMMHU oOojoukamu. Ha onHOW u3 HuX, ¢ OpromiHoH
CTOPOHBI 3apojblia, 00pa3yrTCs MalblEe00pa3Hble BBIPOCTHI — BOPCHUHKU. OHHU BpacTaOT B
TKaHb MaTku. Tak oOpasyetcs rutaneHTa. Ha 3To#t craaum anmuHa 3apozpima okoio 2 MM. M on
HOYTH HEOTJIUYUM OT 3apOojiblllia JIATYHIIKH. Y HEro BMECTO JIETKHX - »ka0pbl. [loznHee »xabpbl
ucue3arT, a kalepHble ImIenau 3apacrtaroT. Cepile ToXe IpereprneBaeT u3MeHeHus. U3
JIByXKaMEpHOT0 OHO CTAHOBUTCSI TPEXKAMEPHBIM, TaK KaK IpeJcepAue IeIUTCs NEPEropoIKon Ha
JBE YacTH. A ellle MOo3JHee cepJle MNpuoOpeTaeT 4YeTblpeXKaMepHoe cTpoeHue. Bce 3tu
0COOEHHOCTH, CXOJIHBIE CO CTPOEHHEM Teja MO3BOHOYHBIX JKMBOTHBIX, UMEIOTCSA Y 3apOjblIlia
yenoBeka 10 4—5 Hexenb. U ecam cnepBa OH MMEET CXOJCTBO C 3apOJbIIIAMU PbIO, TO MO3XKe
HOSIBJISIFOTCSI 0COOEHHOCTH, CBOMCTBEHHbIE aMPUOUSIM U PENTUIIUSIM.

[loznHee Bcero MpOSIBISIFOTCS YEPThbl CTPOEHUS MIIEKOMUTAIONIETO M B IOCIEIHION0
ouepeab npuMaToB. Ha miecroM-cebMOM Mecslle pa3BUTHS YENIOBEUECKHUI 3apoiblil OoJiblie
BCET0 MOX0X Ha 3apO/IbIII YeI0OBEKOOOpa3HbIX 00€3bsiH — rOpUJLIbl M InMnan3e. Ero temno nouru
CIUIONIb TOKPBITO BOJIOCAMM, KOTOPBIE K POKJIEHUIO Hcue3atoT. [Iponopiun Tena 3apo/sliia B 3TO
BpeMsl OJIMKe K TAKOBBIM Y 00€3bsH, YEM Y JIFO/IEH U MO3T CXOJIEH C MO3TOM 00€3bsHBI.

CXO0ZCTBO € 3apoJbIIIaMU aHTPOMOUAOB COXpaHseTcss HauOomblee Bpems. B mpormecce
pasBUTHS 3apojblla OOIIMe MPU3HAKU, PUCYIIME THUIIAM U KJIaccaM YKUBOTHBIX, MPOSBIISIOTCS
paHbllle, YeM OCOOEHHOCTH pojia M BHJA. JTa 3aKOHOMEPHOCTbH SBIIETCS OOIIed B pa3BUTUU
3apoJiblllIel TMO3BOHOYHBIX JKMBOTHBIX M TMOJyYHJia Ha3BaHHE OHWOT€HETHYECKOIro 3aKOHA.
CXO0JICTBO Ha paHHMX CTAIUSAX Pa3BUTHS 3apO/bIIIIA YEIOBEKA U )KUBOTHBIX OOBACHSAETCS TEM, UTO
YeJIOBEK MPOLIEI CIOXKHBIA IyTh UCTOPUUECKOTO PAa3BUTHUSA, IPOAOKABIINICS MUJUIMOHBI JIET.
OTOT MyTh B OCHOBHBIX Ye€pPTaX OTPAKAaeTCs B Pa3BUTUU YEJIOBEUECKOI0 3apO/IbIIIIa.

Taxum o6pa3om, B mporecce WHIUBUIYATbLHOTO Pa3BUTUS KaXKAbIH BUJ IMOBTOPSET CBOE
HCTOPUYECKOE PA3BUTHE.

2.3anummuTe Tanel pa3BUTHUS YEIIOBEKa.

OTanbl pa3BUTHS YEIOBEKA.
1. Pa3BuTHe HAYMHACTCS C OTUIOJJOTBOPECHHUS.
2. Bo3nukmas 3urora apoouTcs.
3. O6pa3yrorcs craaun: MopyJia, 6JacTysa, racTpyJa.
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4. Tkanu 00pa3yrTCs U3 IKTOJAEPMBI, YHTOJICPMbI, ME30JICPMBI.

5. 3aknapIBatOTCs ka0epHbIe 1IeH, KaK y 3apoplieit poio, Ha 18-20 nenp pa3BuTus.

6. Cepare BHavase B BUJE TPYOKH C MyJTbCHPYIOIUMH CTEHKAMH.

7. ®opMupyeTcs KIoaka.

8. 1,5—3-Mecsa4HbIN 3apOABIIT UMEET XBOCT, KAK Y XBOCTAThIX 00€3bsH.

9. T'onmoBHo#t Mo3ry 1,5-3-MecsyHOTO 3apojiblllla YEeIOBEKa COCTOMT M3 5 MO3TOBBIX
my3bIpei, KaKk MO3T pbIO.

10.HepBHas cuctema BHaYaje B BUIC TPYOKU Ha CIIHHE.

11. 5—6-MecsauHbIil SMOPHOH MMEET PYHHBIM BOJIOCSHOM MOKPOB. 3apOBIII JI0JITO UMEET
BBIPQXCHHBIA KOIMTUUKOBBIN OTJEIN. Y 3apobllia UMEETCsl HECKOJIBKO Map COCKOB (ITOJIMMACTH).

12,V 15—2-mecsqHOr0o 3apojbliia OOJBIION IMajel] HOTHM KOpouye APYTUX MalbIeB H
PACTIOJIOKEH TIOJ] YIJIOM, KaK y 00€3bsH.

13. Cpoxku GepeMeHHOCTH YeTTOBEKOOOPa3HBIX 00E3bsH U YETIOBEKA OJJUHAKOBBIE.

3. PaccMoTpuTe prCyHOK

[aiite onpeneneHue pyJuMeHTaM, aTaBu3MaM, IPUBEAUTE IPUMEPHI.

Ha xakux cTanusx pa3BUTHs OHTOreHe3a U (huiioreHe3a NposiBISIOTCS CXOJCTBA B CTPOCHUU
3apoJbllIeH, a rie HaunHaercs AuddepeHunanus

HasoBute mytn Gnonoruueckoro nporpecca, perpecca. O0bSCHUTE UX CMBICI, IPUBEIUTE
IIPUMEPBHL.

CpaBHeHue 3apo/pllleil N03BOHOYHbIX Ha
pasHbIX CTAAUAX Pa3BUTUSA

Tema 2.4. 3aK0HOMEPHOCTH HACJICIOBAHUSA
IIpakTHyeckue 3aHATHA:
Pemenue 3a1au Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, I-, TOJIMTUOPUHOM U aHAIM3UPYIOLIEM CKPELIUBAHNH, COCTABIEHUE T€HOTUITNYECKUX
CXEM CKpEIINBaHUs

PeleHne reHeTHYeCKHUX 32724 HA MOHOFI/IﬁpI/I)IHOC CKpeluBaHue
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1. Tlpu ckpeuBaHUU YEPHOUN U cepoil MbIHU moxydrid 30 TOTOMKOB, U3 HUX 14 ObUTH
yepHble. MI3BeCTHO, YTO cepasi OKpacka y MbIlel JToMUHUpYyeT. KakoB reHoTun poauteneii?

2. T'omy0Gorna3splii MykuuHa, 00a poIuTeNss KOTOPOro MMENM KapHue Tias3a, >KeHHJICS Ha
Kaperiaa3oil eHIKWHe, OTel] KOTOpOl MMen Kapue riasa, a MaTh — roiyosie. Ot 3Toro Opaka
pozauics rony0ornasblii ceiH. OnpenenuTe TeHOTUIBI BCEX Ha3BAaHHBIX JIHII.

3. My>xuuHa mpaBOpyKHii, 00a poAUTENst KOTOPOTO MPaBOPYKHE, KEHUIICS HA JIEBOPYKOI
JKEHI[MHE, MaTh KOTOPOM IIPaBOpPYyKasi, a OTEL] JIEBOPYKHii. ECTh 11 BEpOSITHOCTD POXKICHUS B ’TOM
Opake neBopykoro pebenka? PaccmoTpurte Bce BO3MOKHbBIE T€HETHUECKHUE COCTOSHUS OTIIA.

4. Ilpu ckpemmBaHUM MOPCKMX CBUHOK C YEPHOM IIEPCThIO (YEPHAsk OKpacka JOMUHUPYET
Haj Oemnoil) momyuninn 7 9epHbIX ocoOel u 2 Oenbix. KakoBbl reHoTHIBI poauTtenei? JleiicTBue
KaKOro FeHETUYECKOT'0 3aKOHa MPOSIBIISIETCS B JAHHOM citydae?

5. bpat u cectpa UMEIOT MOJHBIE TI'yObl (JOMMHAHTHBIN MPU3HAK), STOT MPHU3HAK OHU
yHacaenoBaiu ot otua. CecTpa BBIIUIA 3aMyK 32 IOHOITY C TOHKUMH TyOamu. bpat xeHuics Ha
JKEHIIMHE C MOJHBIMU T'y0aMu, MaTh KOTOPOI MMena 3TOT MpU3HaK, a oTel] — HeT. Onpeaenure,
KaKHe JIETH MOTYT POJUTCS B CEMbAX Opara M CECTPHI.

6. [llupokas menp Mexay pe3namu Hacienyercsa kak AJl- mpusnak. B cembe y 0aOymiku
10 OTLIOBCKOM JINHUHU U y €€ BHyKa MMeJIach LIMPOKas LIEJb MEXKIY pe3llaMu. Y BHYUYKH 3TOT
npu3HaK He HaOmoaetrcs. OnpeneanTe BO3MOKHbIE TEHOTHUITBI BCEX YICHOB JaHHOTO CEMENCTBA.

7. Jloub JABYX CBETJIOBOJOCBHIX JIIOJEH BBIXOAUT 3aMyX 3a CblHA TEMHOBOJOCOM
(rOMO3HUrOTHOI) MaTepH U cBeTIIOBOsIOcOro oTia. Kakumu OyayT ux getu?

Pemenne reneTnyecKkux 3a/1a4 Ha NOJUTHOPUAHOE CKPeLIMBaHUe

1. YV TomMaToB JOMUHHMpYET OKpyrJas ¢opma HaJa IpYLIEBHIHONW M KpacHas OKpacKka HaJ
kentou. Ilpm CkpemmBaHMM pPACTEHUM C KPACHBIMU KPYTJIBIMH IUIOAAMH WM C IKEJITBIMU
IPYLIEBUIHBIMU MTOJIYYHIIN IOTOMCTBO: 25% € KpaCHBIMH KPYIJIBIMU IIJI0J1aMH, 25% ¢ KpacCHbIMU
IpyMIEBUIHBIMU, 25% C KENTBIMU KPYIJbIMH, 25% C KEATBIMU TPYIIEBUIHBIMH IUIOJAMHU.
Onpezaenute reHOTUITBI POAUTENBCKUX 0co0eil. Kak Ha3bIBatOT JaHHBIM METO CKpEeIMBaHUs?

2.V acTp KpacHble IBETKM M KOPOTKUH BEreTaTUBHBIN nepuoj goMuHupyto. [lomyuure
TOMO3UTOTHYIO O€JIOLBETKOBYIO aCTPy C KOPOTKMM BEreTaTUBHBIM MEPUOJIOM, €CIM OAMH U3
ponuTenei umeeT Oelble IBETKU U JJIMHHBINA BEreTaTUBHBIN NEPHO/I, @ BTOPOM — KPACHbIE IBETKH
U KOPOTKMH BereTaTUBHBIN nepuo]. CKOJIBKO JIET MOHAI00UTCs CeIEKIIMOHEPY JUIsl BBIIOJTHEHUS
3TOM paboThI?

3. Ot 6paka My>XYHHBI U )KEHIIHUHBI (DEHOTUIIBI KOTOPBIX HEU3BECTHBI, POANIIOCH 4 eTeil:
YEPHOBOJIOCHIA Kaperja3blid, YEPHOBOJOCHIA TOJIyOOTIa3blii, CBETIOBOJIOCHIA TOyOOTrIa3bii 1
CBETJIOBOJIOCHIN Kapernasblil. ONpenennTe reHOTUIIBI POJIUTENEH.

4. YV cobak JOMUHHMPYIOT KOpPOTKash uepHas HiepcTh M BuUcAuue ymu. Onpenenure
BO3MOXHBIE T€HOTHIBI ¥  (PEHOTHUIIBI TOTOMCTBA OT CKpPEIIMBAHUS TOMO3UTOTHOTO
KOPOTKOIIEPCTHOTO  YEPHOTO KUBOTHOTO CO CTOSMMMM yIIaMH C  TE€T€PO3UTOTHBIM
JUIMHHOIIEPCTHBIM YEPHBIM KHUBOTHBIM C BUCAUYMMU YIIaMHU.

5. bauzopykwuii JieBiia COCTOUT B Opake ¢ KEHITMHOW HOPMAJIbHOMN MO ATHM MPU3HAKAM.
Wx nepBblil pebeHOK ObUT MOJTHOCTHI0 HOPMAJIBHBIM, BTOPOIl — OJIM30pYKUii JIeBIIa, a TPETHH — B
OTIIMYME OT poJuTeNielt cTpaaan peHmIkeTonypueil. Onpenenure reHOTUIbI pOAUTENCH U AeTEH.

6. O0a poaurens pesyc-nonoxkurensibie (Rh*) , HO oren romy0ornaseiif, a Mmarb
Kaperyiaszas. Y HUX pOAMIIOCH IATEPO AETEN, U3 KOTOPBIX YETBEPO pe3yC-TIOJIO0KUTENbHbIE, HO 2 0
roxy0ornaseie, a 2 — kapernassie. OauH pedeHOK — Toy0ornasslii 1 pe3yc-oTpuiarenbHbii (Rh
). OnpeneuTe TEHOTHUTIBI POAUTENICH U JIETEH.

7. Kapernasast >keHIIIMHA MTpaBIlla, MaTh KOTOPOi Tosry0oriiasas JieBIa, a OTel Kaperyia3blii
IpaBlIa, BBIXOAUT 3aMy’K 3a MY>KUHMHY - T0JIlyOOIN1a30ro npasily, MaTb KOTOPOTo roiayo6oriasas
npasiia, a orer jJepma. OnpeaenuTe BEPOSTHOCTh POXKIEHHUS B 3TOM Opake peOeHKa JeBIIN?
KakxoBa BeposITHOCTh pOXKICHHSI TOTy0O0TIa30T0 TTPaBIITH?
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Tema 2.5. CuenuieHHOe Hac/leJ0BaHHe IPU3HAKOB
Pemenue 3aa4 Ha onpeeneHre BEpOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB IPU
CLICTVIEHHOM HAaCJIEI0BAaHUU, COCTABIEHNE TEHOTUIMYECKUX CXEM CKPEIMBAHUS

BzauMoeiicTBHS reHOB, TEHETUKHU M0JIAa.

1. V oBen cepas okpacka IWIEPCTH JAOMUHUPYET HaJl YEpHOW, a JUIMHHOYXOCTb HE
HOJHOCTBIO JOMUHHMPYET Haja 0e3yXOCTblO, Yy IeTepo3UroT yiu KopoTkue. OT cKpeluBaHus
CEphIX KOPOTKOYXUX OBEI[ MOJIY4YWIn B moTtoMcTBe 6,25% oBen 4epHbiXx Oe3yxux. CKOIbKO
IPOLIEHTOB STHAT YHACIEIYIOT KOPOTKOYXOCTb, U CKOJIBKO CPE/IM HUX Oy/EeT ¢ Cepoil epcThio?

2. 'oMO3UTrOTHBIE MOPCKHE CBUHKHU OBIBaIOT YEPHOM M pBIKEH MACTH, a T€TE€PO3UTOThI
nectpele. [llepcTh y rOMO3UIOTHBIX CBMHOK IJIaJKash WM KydepsiBas, a Ie€TEPO3UTOThl UMEIOT
BOJIHUCTYIO IepcTh. CKpelleHbl caMmell W caMKa IEeCTpbleé C BOJHHUCTOM Iepctbio. Kakue
(eHOTHIIBI ¥ TEHOTUITBI U B KAKOM COOTHOIIEHUH BO3MOXKHBI Y X IIOTOMKOB?

3. Popurenu umerot a) | u Il rpynmet kposu; 6) | 1 |V rpynmst kposu. Kakast rpynma kpoBu
MOXeET OBbITh Y UX J1eTei?

4. My>xuuHa ¢ pe3yc-oTpULaTeabHON KpoBbIO |V rpyIibl )keHUICs Ha )KEHILUHE C pe3yc-
nonoxurenbHol |11 rpynmoii kpoBu. ¥ oTua xkeHbl Oblia pe3yc-oTpuLaTenbHas | rpynmna KpoBH.
B cembe pommiiocs 2 pereii: ¢ pesyc-orpunarensHoil |l rpynmoit u pesyc-nonoxutenbHoil |
rpynmnoil. Cyne0Ho-MeIuIMHCKas! 3KCIIepPTHU3a YCTaHOBUIIA, YTO OJMH U3 JeTell BHeOpauHsblid. [1o
KaKOMY MPU3HAKY MOKHO CJIEaTh MO00HBIN BBIBOJ?

5. B cembe y kapernassix poaurteneit umeercs 4 nereit. J[oe romyo6ornassie umeet | u 1V
IpyIIbl KpoBH, a Boe kapernasbix co |l u [l rpynmnsl. Mosker 5u B 3TOM ceMbe poIuThCs peOSHOK
C KapuMH rna3amu ¥ | rpymnmnoii kpoBu?

6. OnpenenuTe reHOTHIB M (EHOTHITBI TIOTOMKOB | M 2 TIOKOJICHUH, MOyYeHHBIX MPH
CKpELIMBAaHUM PACTEHUH Tropoxa C YCHMKaMM C MOPIIMHUCTBIMM CeMEHaMu (FOMO3HUI0Ta) ¢
pacteHreM 0e3 YCUKOB C TJIAJIKUMU ceMeHamu (romo3urora). O0a reHa JoKaaIn30BaHbl B OJHOU
XpOMOCOME.

7. Y denoBeka I'eH, BbI3bIBAIOIINI TeMOQUINIO, CIEIUIEH ¢ X-XPOMOCOMOM, PEIIECCUBEH.
AnbOuHM3M Hacnenyetrcst AP-npuszHakom. VY poaurtened (EHOTHNMUYECKH HOPMAIBHBIX IO
Ha3BaHHBIM IIPU3HAKaM POJUIICS ChbIH albOMHOC, cTpaaaromuii remodunueii. KakoBa BeposITHOCTh
poxzeHust 310poBoit nouyepu? KakoBa BepoSTHOCTH BTOPOrO ChlHAa € JBYMsI IOJJOOHBIMHU
3a0oJyieBaHUsAMU ?

8.Kakue TuIBI TaMeT W B KaKOM IPOLEHTHOM COOTHOIIEHUH O0pa3yloT OpraHU3MbI CO
ceayrormu redotunamu: AaBbCCKK u AABBCcKk. Tlpu 3ToM m3BecTHO, uTO reHbl A u B
JIEKaT B IBYX Pa3HbIX Iapax ayrocoM, a reHsl C u K — B TpeTheil 1 KpOCCHHIOBEP MEXAY HUMU
cocrasiusieT 10%.

9. YepHas oOkpacka y KOIIEK ompejaenseTcs amwieneM B, a pebkas — amtenem b,
jgokanu3oBaHHbIM B X xpomocome. Coueranue B u Db ompezgenser NSATHUCTYIO OKpacky
(uepenaxoByro). KakoBa okpacka KOTAT, MOJYYEHHBIX CKpEIIMBAHHEM: a) YEpHOW KOIUKU M
PBDKEro KOTa; 0) MSITHUCTOM KOLIKU U PbDKEro KoTa?

10. Oten neBymkM cTpajgaeT AaJbTOHU3MOM M rumneproHueit (AJl-mpusHak), a MaTb
310poBa. JleBylika BBIXOJUT 3aMy>K 3a IOHOIIY, KOTOPbIM HE MMEET 3THX aHoManil. Kakumu
OyAyT MX I€TH U BHYKH, €CITH OHH OyJyT BCTYIaTh B Opak CO 3J0POBBIMH JIOAbMU?

Tema 2.6 3aKkoHOMepPHOCTH M3MEHYHMBOCTH
Pemenne 3a1a4 Ha onpeeeHue THIIA MYTALUM TP NlepeJadye HACIeICTBEHHbIX
NPHU3HAKOB, COCTABJICHHE FTeHOTUITHYECKHUX CXeM CKpeIMBaHUsI
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DTO0 HE BOJIEOHOE TTepEPOKACHUE. ITO MPOUCXOIUT BCE BpeMs U Besfie. JIroOol yemoBek
umeer B cebe B cpepHeM okoi1o 100, oTmuyaromuxcest 0T NanMHbIX 1 MAMUHBIX OJHOM OyKBOH. 3a
100 000 mokoJyieHU# OHU HAKAIJIMBAKOTCS U MEPEAAOTCS. . .

MyTanus OT JJAaTHHCKOTO «mytatio» - H3MEHEHHE. DTO KaueCTBEHHBIE U KOJIMYECTBEHHBIE
m3menenus JIHK opranusmoB, npuBojsiMe K U3MEHEHUSIM reHoTura. TepmuH BBeaEH ['yro e
®pusom B 1901 roay. 3arparusator JJHK B paznuuHoil cTeneHu: OTAENbHBIN I'€H, OTACIbHYIO
XpOMOCOMY WJIM BeCh reHOTUN. [lo ypOBHIO BO3HMKHOBEHUS MyTallUU AEJAT Ha TPYIIIbI.

I'ennbie myTanum: V3MeHeHNE OAHOTIO WM HECKOJIBKUX HYKJIEOTHJIOB B IIpeieiax I'eHa,
UX 4YacTO Ha3blBAlOT To4yeuHbIMH. OHM Bo3HuMKaroT npu pemmukanuun JHK, BMmecto
koMmIuieMeHTapHblX nap A-T u  I'- Il BO3HUKalOT HENpaBUIIbHBIE COYETAHMS, B PE3YJIbTATE
BO3HHUKAIOT HOBBIE COYETAHUS HYKJIEOTH]IOB, KOTOPbIE KOAUPYIOT HOBbIE UM U3MEHEHHBIE OCNIKH.
Takue, kazanoch Obl, HE3HAUUTEIbHBIE M3MEHEHUS IMPHUBOJAAT K CEPhE3HBIM, HEU3JICUHMbIM
3a00JIeBaHUSIM.

XpoMOCOMHBIE  MYTALIMHM 3HAUUTENIBHBIE  M3MEHEHUS  CTPYKTYpbl ~ XPOMOCOM,
3aTparuBarOT HECKOJbKO FeHOB. B 3aBHCHMOCTH U3 U3MEHEHUI UX JEJIAT Ha IPYIIIbL:

A) yTpara - OTpbIB KOHILIEBOI YaCTH XPOMOCOMBI (XpOMOCOMHAsi MyTallusl IPUBOJUT K CMEPTH).
b) nenenus — yrpara cpeaneit yactu (Tspkenble 3a00J€BaHMs, JIETAIBHBIA UCXON)

B) nymmkanust —y1BoeHHe KaKoro-au0o ydacTka

I') nuBepcus — pa3pbiB XpPOMOCOMBI B 2-X MECTAaX, pPa3BOPOT MoyuyuBIierocs gpparmenra va 180°u
o0paTHOE BCTpauBaHUE HA MECTO Pa3pbIBa.

J1) TpaHCioKauMsA- y4acTOK XPOMOCOMBI MPUKpPEIUISeTcs K JpYyrod, He TOMOJIOTUYHOH eil.
Bo3nukaroT npu HapylmeHusiX mpolecca JeleHHUs. XPOMOCOMHBIE MYTAallUU: 3aKOHOMEPHO
HPUBOJAT K THOEM OPraHU3MOB, TaK KaK 3aTParuBaroT LeJIble XPOMOCOMBI

I'eHoMHBIe MyTanuM: U3MEHEHHE YHCIIa XPOMOCOM, KOTOpble ObIBatOT: A) HE KpaTHO

rarmouHoMy Habopy (+ 1 Xpomocoma) — rereporuionius; b) kpatHo ramiaougHoMy HaOopy
(yBenmrueHue Yrciia XxpoMocoM B 2, 4 u 6osee pa3) —OJTUILIONTHSI.
[TprynHa HacleICTBEHHBIX 3a00JIeBaHUI y YeloBeKa — 3TO MYTAIMHM, TO €CTh CIIOHTAHHBIE
M3MEHEHHUS T€HOB, KOTOpPbIE BO3HUKAIOT, B IEPBYIO OYEPE/Ib, [10/1 BIUSIHUEM OKPYKAIOIIEeH Cpebl.
JleueHue HaclECTBEHHBIX 3a00J1€BaHUI KpailHe 3aTpyTHEHO, €ro MPAaKTUYECKU HE CYILIeCTBYET,
MO’KHO JIMIIb YIYYIIUTh CUMITOMBI.

Buaer myTanuii

Hassanue IIpuunna IIpumep

I'ennble. M3MeHenune pacnonoxenus Hyki1eoTunoB B Moaekynax JIHK aHkoHckue mopoja oBel;
CEpPIIOBUHO-KIIETOYHAS aHEMHUSI

XpomocoMHble: CTpyKTypHBIE U3MEHEHHUS XPOMOCOM:

* JIeJIelnsl; BBIMAJCHUE yU4acTKa XpOMOCOMBI (TIOTEPE OMPEIeIEHHBIX HACIIEICTBEHHBIX CBONUCTB);
MyTanuu qpo30(uisl;

KapJIMKOBBIE MYTallUU SHOTEPHI;

MO3au4HbIE MyTalluu

* TyIUIMKALKS; YABOCHUE YYaCTKa XPOMOCOMBI;

* UHBEpCUS; IOBOPOT ydacTKa Xxpomocomsl Ha 180 °;

* TpaHCIJIOKaIMs IEPEHOC yyacTKa

I'enomHble:  M3MeHeHue uucia XpOMOCOM:  IOJIMIUIOWIHBIA — TYTOBBIM  ILEIKONPSAL;
MOJIMIUIOUIHBIX KYKYpY3a;

6one3ns [layHa;

LIECTUIATIOCTh

* MIOJIMTUIONIUS; KPAaTHOE YBEIHMUEHHE XPOMOCOMHOT0 Habopa;

* AHEYIUIOUAMS U3MECHEHHE YHCIIa XPOMOCOM B OJTHOM WJIM HECKOJIBKMX ITapax
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3ananme 1.

B 1959 rony dpanmysckuit yuensiii JK. JIexkeH oOHapykui1, 4To y JIFOACH ¢ 0O0JIE3HBIO
Hayna wumeercst numHAs 2lasgs xpomocoma. OTo 3a0ojieBaHHE, CBA3aHHOE C HapyIIEHHUEM
YMCTBEHHOI'O pa3BUTHUSA. TUNWYHBIE NPU3HAKU: MAaJE€HbKUU HOC C IIMPOKON NEPEHOCULEH,
IIOJIyOTKPBITBI POT, HU3KUH POCT, YMCTBEHHas OTCTAJIOCTb. Yactora poXAeHUS HETeH ¢
cunapomoM [layna coctasiisieT 1:500-700 HOBOPOXKACHHBIX.

== . - - EE ..... £ EE ........ EE ..... EE
------------ osmaes fodl

YKaxnuTe Kakou 3TO THUIl MyTalUU:
A. T'ennas

b. Xpomocomuas

B. I'enomuas

3ananue 2. O0bsCHUTE MEXaHU3M BO3HUKHOBEHUS cuHapoma JlayHa y manbuuka (47, XY, 21+)

3aoaua 2: O0BACHHTe MeXaHH3M BO3HHKHOBEHHS CHHApoMa JlayHa ¥ Maabu-

Ka (47.XV, 21+)

22 xp. 22 xp. IXp. 24 xp.
(21.218Y)4H21+X) = (21.21 21 £XY) =(47, XY, 21+)

Tema 4.4. BnusiHue aHTPOIMIOTEHHBIX (haKTOpOB Ha Ouochepy
«OTX0bI MPOU3BOACTBAY.
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3aganue 1.Pa3paboraiite u 3amonHHUTE CBOJIHYIO (0000IIAKOINIYI0) TAOMWIly IO TeMe
«Knaccuduxanus orxonos no popmam u Bugam». O0s3aTeabHO MpeACcTaBbTe B JaHHOW Tabnuie
WH(DOPMAIIMI0O O XapaKTEPUCTUKAX TEXHOTEHHOTO BO3JCHCTBUS Ka)XJIOro BHUAA OTXOJOB Ha
OKPYXAaIOIIyI0 Cpeny.

OTxoabl MPOU3BO/JACTBA U MOTPeOJIEHUST — OCTATKU CHIPhsI, MaTepUaIoB, MoiayhadbpuKkaTos,
UHBIX M3IENUN WU TPOJIYyKTOB, KOTOphIE 0Opa3oBaUCh B MpOIecce IPOU3BOJCTBA WIIU
noTpeOsieHus, a TaKXke TOBaphl (MPOAYKIIHS), YTPATUBIINE CBOM MOTPEOUTEIIHCKHE CBOWCTBA.

BonpIIMHCTBO BHIIOB TMPOMBIIIJICHHOW TMPOAYKIIMU, BKIIOYAs CIOKHBIE HWHTEIUICKTYalbHBIC
KOHCTPYKIIUU TPEACTABISIFOT cO00# OTIIOKEeHHBIH 0TX0A. [0 OKOHUaHWM >KU3HEHHOTO IIMKIIA
BO3HHMKAET BOIIPOC O €ro 3aXOPOHEHUH UJIH IepepadoTKe.

OTX0bl pa3NUYaOTCS:

M0 TPOWCXOXKICHUIO: OTXOJbl IMPOW3BOACTBA (TPOMBINUICHHBIE OTXOJBI). OTXOIBI
notpebneHus (KOMMyHaIbHO-OBITOBBIE)

10 arperaTHOMY COCTOSIHHIO: TBEpIbIC, )KHUIKHE. [ 'a3000pa3HbIe

0 KJIaCCy OMAcHOCTHU (JIJIs YesIOBEeKa U / WITK JIJIsl OKPY KAOIIEH MPUPOTHON CPEJIbI)

B cootBercTBuu ¢ 3akoHOM P® «O0 0TX0/1aX MPOU3BOACTBA U MOTPEOICHUSD BBIIEISIIOT
CIEAYIOLIME KIACChl OMIACHOCTH ISl OKPY>KAIOLIEH MPUPOJHON CPEBI:

I knacc - ype3BbIYatHO OMACHBIE OTXO/IbI

II xyacc- BEICOKOONACHEIE OTXOIbI

III xmacc- ymepeHHO OnacHbIE OTXO/IbI

IV kitacc- manoornacHsle OTXObI

V kitacc- mpakTUYeCKH HEOMACHBIE OTXOIbI

KpI/ITepI/II/I OTHCCCHU A OIIACHBIX OTXOIOB K KJIACCY OITACHOCTH JJIsL OIIC

Cremnenb BpenHOTO | KpuTepuu oTHeCeHUsT OTXOJIOB K Kiaccy
BO3IEHCTBHUSA OITACHOCTH Knacc omacHoct oTxona
orxonos Ha OIIC

OueHb BbICOKAs DKoJIorHYecKasi CucTeMa HeoOpaTuMO 1-# xmacc.

HapyuieHa. [lepron BoccTaHOBIEHUS

OTCYTCTBYET. Upe3BbIuaitHO OIMACHBIE.
Bricokas DKOJIOrMY€eCcKasi CUCTEMA CUIIBHO 2-1 xJacc.

HapyuieHa. [leproa BOocCTaHOBJIEHUS — HE
MeHnee 30 neT nocie noJIHOro ycTpaHeHus: | BeicokoomnacHbie
HCTOYHHKA BPEAHOT'O BOSJIeI\/IICTBI/IH.

Cpennss OKoJoruyeckas CHCTEMa HapyllIeHa. 3-# Knacc.
IIepnon BoccraHoBnEHUs — HE MeHee 10
JIET N1OCJIE CHUKEHUSI BPEHOTO YMepeHHO onacHble
BO3/ICHCTBUS OT CYIIECTBYIOIIETO
MCTOYHUKA.
Huskas OKoJoruyeckas CHCTEMa HapyllIeHa. 4-i1 xnacc.
[Tepuos caMOBOCCTaHOBJIEHUS — HE MEHEE
3 ner. ManoonacHsle
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Ouenb HUBKas DKOJIOrMYecKasi CUCTEMa MPaKTUYECKH He | 9-i KJacc.
HapyllIeHa.
[IpakTuecku HeonacHbIe

Bunel obpareHus c OTXOJaMH MIPOU3BOJICTBA u MOTpeOICHUS:
- HAKONJleHue /8pemenHoe XpaHneHue B CICNUATbHO OTBEICHHBIX MECTaX Ha TEPPUTOPUHU
MPEANPUSITHS/OpTaHU3aIIH;

- pasmewjeHue omxo006 - XpaHEHWE B CIEIHUAIBHBIX OOBEKTaX pPa3MEIIEHUS OTXOJOB C
LIEJIBIO aJIbHEHIIIEro 3aXOpPOHEHHS, 00e3BpeKUBAHUS H HCIIOIb30BaHUA;
-3aXOpoHeHue — W30JISIHUS  OTXO0JlaX, HE NOMJeKAIIUX JaJbHEUIIEeMy HCIOIb30BAHUIO B
CIIEIUATILHBIX XPAaHWIUIIAX WU MTOJMTIOHAX 3aXOPOHEHHUS B LEJIAX MPEIOTBPAICHUS MTONagaHus
BPEIHBIX BELIECTB B OKPYKAIOIIYIO CPELLY;

-UCNONb306aHUe OTXO/I0B — IPUMEHEHUE OTXO0/10B JIJIsl IPOU3BOJICTBA TOBAPOB /MIPOAYKIIUH KT
MOJIyYEHUSI SHEPTUH;

- 0be3spedicusane OTX0J0B - 00pabOTKa OTXOJOB B IENISIX MNPEIOTBPAIICHHS BPEIHOTO
BO3IEHCTBUA Ha yeJIoBeEKa i KOMITOHEHTBI OKPY’KaIOIIIeH Cpelbl

- MPAHCnOpmMupo8anue OTX0JI0B — TEPEMEIICHHE OTXO0JI0OB C IMOMOIIBIO TPAaHCHOPTHBIX
CPEJICTB BHE TPAHUIL 36MEJIbHOT'O Y4acTKa, HAXOSAIIETOCs B COOCTBEHHOCTH FOPHIMYECKOTO JIUIIA
WJIU TIPEJIOCTaBICHHOTO UM B apeH]IY.

[Ipy mpowm3BOACTBE MPOAYKIMH IIEIECOO0pa3HO YCTAaHABIMBATh TEXHOJOTHYECKHM
YACIbHBIA HOPMATUB OOpPa30BaHUSA OTXOJIOB — KOJMYECTBO TEXHOJOTMUYECKHX OTXOJIOB Ha
eAMHUILY TepepaboTaHHOTO ChIPbS WU TOTOBOW MPOAYKIUH. BakHO MOAYEpKHYTh, YTO Ha
MPOU3BOJICTBO OTXOJIOB TakXKe 3aTpauMBacTCsi OOJBIIOE KOJIMYECTBO MATEPUAIBHBIX U
DHEPreTHUECKUX pecypcoB. [IoATOMy, ¢ TOYKH 3pEeHHs] HKOJIOTUHM U DKOHOMHUKU HEOOXOAUMO
MUHHUMH3UPOBATH KOJTUYECTBO OTXOIOB.

BriGepute mnpeanpusitue 1000 OTpacid SKOHOMHKH M TMPOAHAIMZUPYHUTE OTXOJIbI
MIPOU3BOJACTBA 3TOI0 NMPEANPHUATHSA, CAETAB KPATKUM CBOA-KOHCIIEKT.

Tema 5.1. BMOTEXHOJIOTHM B JKM3HH KAXKI0I0

Keiicbl Ha aHanu3 HHGOPMAIINH O HAYYHBIX TOCTIKEHUSX B 00JIACTH T'€HETHYECKHUX
TEXHOJIOTHH, KJIETOYHOW WH)KCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH. 3amuTa Keica: mpecTaBleHre
pE3yNIbTaTOB PEIICHUS KeHCOB (BBICTYIICHUE C MTPE3EHTAINEH )

TpaauumonHnele OMOTEXHOJIOTMH  (TPOM3BOJCTBA C  HCIOJB30BAHUEM  JAPONOKEH,
TPOM3BOICTBO MOJIOYHOKHUCIIOW MPOTYKIIHH).

Hosgelime OuOTEeXHONOTUH  (TMPOM3BOACTBO AHTMOMOTHMKOB, TEHHAs WH)KEHEepus,
KJIETOYHAs] HH)KEHEPHS).

Keiic Nel no Teme «benas» 6uorexnosaorus BUOBOJIOPO/]

Bonopon siBisiercss HanOonee MHOTOOOCIIAOIIUM B MPOIIECCE YBOIIOIUHU TOILIUBA, YTO
JAeT €My psJ TEXHUYECKUX, COIUAIBHO-DKOHOMHUYECKHX M 3KOJOTHYECKHX MpeumymiecTB. K
pUMEPY, BOJOPOJ UMEET CaMOe BBHICOKOE COJCPIKAHHME SHEPTrUU Ha €IMHUILY Beca CPeau BCeX
M3BECTHBIX BUJIOB TorumBa (142 xJIk/T) m Bomopoa Oe3omacHee B OOpalieHWH, 9eM OBITOBOM
MPUPOAHBIN Ias.
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B Hactosmiee Bpems BOJOpPOJA IOBCEMECTHO IPU3HAH B KayeCTBE HKOJIOTMUYECKU
0e30MmacHOro BO30OHOBIISIEMOT0 UCTOYHUKA SHEPTUU U U/I€aJIbHON allbTEPHATUBBI HCKOMIAEMOMY
TOTIMBY, KOTOPBII HE CIOCOOCTBYET MapHUKOBOMY 3P EKTy, TaK KaK BOJOPO] €AUHCTBEHHOE HE
coJieprkaliee yriepoja TOIUIMBO, IPU OKUCIEHUH KOTOPOTO MOJIy4aeTcsi TOIBKO BOJA.

B cpennem cenbCckoX03sHCTBEHHBIE U HE(PTAHBIE TPOMBIIIIICHHOCTH TOTPeOIsitoT 10 50%
u 37% BOIOpOJA COOTBETCTBEHHO B CBOCH ACATENHHOCTH. B HEPTIHON NPOMBIIUICHHOCTH
UCTIOJIb30BaHUE BOJOPO/Ia YBEIMUMBAETCS HA 6% €KEroIHO, YTO TECHO CBA3aHO C 00Jiee MUPOKUM
€ro HCIOJb30BaHMEM Ha HedTenepepadaThIBAIONIMX 3aBOJAX B pe3ysbTare Y>KeCTOYCHUS
CTaHJApTOB KadecTBa TOIUIMBA. B Hacrosimiee Bpemsi Bojopoia mnpousBoautcs Ha 40% wu3
npupoaHoro rasa, 30% ot tsokenoi HepTH, 18% 0T yriis, u 4% 31eKTPOIHU30M.

bruoBoopo mpuBiek BHMMaHUe Onarojapsi €ro MOTEHLIUATy B KaueCTBE YCTOWYMBOM
aNbTePHATUBBI TPAJUIIMOHHBIM METOJIaM MPOHU3BOACTBA BOAOPOAA. DTO JIaeT HEMPEOJOIUMYIO
THOKOCTh Ui YCTOWYMBOM SHEPreTHYECKOW CHCTEMBI, YUWUTHIBAas HBIHEIIHUN SHEPreTHYECKUN
KPHU3UC U IKOJIOTUYECKUE MPOOIEMBI.

Ha nanHbIlii MOMEHT CyHIECTBYIOT JIBa OCHOBHBIX MOJXOJa K F€Hepaluuu OMOBOAOPOJA.
[TepBblit TOAXO0, U3BECTHBIN KaK KOCBEHHBIN MPOIECC, UCIOIB3YET MOTEHIHAN (POTOCHHTE3a TS
co3maHusi Omomaccel. BTOpoil moaxom HampaBieH Ha MCIOJNB30BaHHE (OTOCHHTE3a IS
pacieruieHHsi BOJbl Ha BOJAOPOJ M KUCIOPOJ C MOMOIIBIO MPSIMBIX MM KOCBEHHBIX MPOIIECCOB
onodoTonm3a BOIbI.

3amanue: llpemnoxure u obocHylTe Oonee 3((EKTUBHBIA C DKOHOMHYECKOH U
TEXHOJIOTUYECKOM  CTOPOHBI ~ OMOTEXHOJOTHYECKHI  Ccrmoco0 monydeHus OWOBOIOpOAA,
MIPOMBINIIICHHOE TPOU3BOACTBO KOTOPOTO CMOXKET KOHKYPHPOBATh C TPAAULIMOHHBIMU METOJaMHU
IPOM3BOJICTBA BOJIOpOsa. B pamkax oTBeTa mOMUMO OOOCHOBAaHHUSI BBIOOpAa MHUKPOOPTaHH3MOB
nocrapaiTecb yAEIUTh BHUMAaHME Ha MCCIEJOBAHME BO3MOXXHOCTH IPOMBILUIEHHOTO
IIPOM3BOJICTBA (MaTEepPUATILHBIN U SHEPreTUUECKUI OaIaHChl U TIp.).

Keiic Ne2 mo teme «Cepasi» 6uorexnosioruss OUNCTKA ITOYB

3arps3HeHue MouB HE(PThIO M HePTENPOIYKTaMH OTHOCHTCS K YHUCIY HPUOPUTETHBIX
npoOJieM OKpY’KalIIeH cpeapl BO MHOTUX peruoHax P®. [lnsg JuKBHAANMHM TOCTIEACTBUN
HE(TSIHBIX Pa3IMBOB IPUMEHSIOT KOMIUIEKC TEXHUYECKHX U OMOTEXHOJIOTHYECKUX MEPOTIPUATHH.
buopectpykiuss He(TAHBIX YIJIEBOJOPOJOB B IIOYBE OCHOBaHAa Ha JIEATEIbHOCTU
YIIA€BOAOPOAOKUCIAIONIMX MUKpooprauu3dmoB (YOM). [lns oOecneueHust ObICTpod H
3¢ (EeKTUBHON OYUCTKHU MOYBBI UCIIOJIb3YIOT Onomnpenapatsl Y OM.

B HacTosimiee BpeMsi Ha pBIHKE MPEICTABICHO HECKOJIBKO JECATKOB OHONpenaparos,
KOTOpbIE UMEIOT CBOM OCOOEHHOCTH M ycioBus 3¢ ¢dekTuBHOro npuMmenenus. Ho B mocnennee
BpEMsl CO CTOpPOHBI HE(PTeT0OBIBAIOIINX KOMIIAHUN CYIIECTBYET CIpPOC Ha Ouompenaparsl,
OCHOBaHHbIE Ha aOOPUTCHHBIX MHKPOOPIaHW3MaX, BBIJIEJIEHHBIX HEMOCPEICTBEHHO U3
3arpsiI3HEHHOTO caiTa (WM TPYIIIbI CAlTOB B OJJHOM PETHOHE).

3ananue: Ilpeanoxkute u 00OCHYHTE MepomnpHusATHS Mo pazpaboTke Ouompenaparta Ha
OCHOBE a0OPUTE€HHBIX MUKPOOPTaHU3MOB JJIsl OMopemMennanuu nous B HuxxHeBapTOBCKOM paiioHe
XMAO-HOrpel. Ha MecTopoxIeHHsIX 3aKka3uhka JOOBIBAIOT JIETKHE CEpHUCTHIE Ha(TEHOBBIE
HepTu. HedTh n0OBIBaETCS € UCHOIB30BaHUEM OOBOJHEHHS IUIACTOB, MOATOMY H3BIEKaeMasi U
TPaHCHOPTHPYEMasi IO TPYOOIPOBOIaM KUAKOCTh COAEPKHUT 10 80% BHICOKOMUHEPAITN30BAHHBIX
MOJITOBapHBIX BOJ.

Tema 5.2.2 ConuajbHO-ITHYECKHE ACNEKTHI OMOTEXHOJIOTI Ui
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Keticel Ha aHanmu3 MHGOPMAIMK O Pa3BUTHH MPOMBIIUICHHOW OMOTEXHOJOTWH (IO rpyImam).
Keiicbl Ha ananu3 uHGOpMaLMK 00 ITHYECKHUX acleKTaX Pa3BUTHS OMOTEXHOJIOTUH (110 TpyIIaMm)
3amuTa keiica: [IpeacraBienue pe3yabTaToB peLLICHUS KEHCOB (BBICTYIIJIEHUE C IPE3EHTALIUEN )

Bapuant 1. M3yuurte TeopeTnyeckuii Matepuai 1no reMe « bBuoTexHosnoruu — 31o...» 1 3al0JIHUTE
Ta0IUILy:

‘BI/II[ OHMOTEXHOJIOTUH ‘HCJ’IB JaHHOT'O HaIllpaBJICHUSA ‘KpaTKI/Iﬁ O630p HpO6J'ICMBI ‘

BapuanT 2. M3yunre Teopernueckuii Mmatepuain 1o reMe «KinoHupoBaHnuey 1 3aroiHuTe Tabauiy

|
‘BI/II[ OMOTEXHOJIIOTUH ‘I_ICJ'IB JaHHOT'O HAIIpaBJICHUS ‘KpaTKI/Iﬁ O630p HpOGJ’ICMH ‘

Ypok 0HOI0THH ¢ HCIOIb30BAHHEM TeXHOIO0THH 00yIeHHA HA IPHMepe KOHKPETHERIX CHTYANHI mo TeMme «eHeTHKa» B 10-M KiIacce.

Keiic «MoIn(QHOHPOBAHHBIH IPYT».

PaspaboTaH MarmcTpoM 2 Kypea (akyneTeTa Onomormi PITIV . AILTepnera bepectenxoii C.O. B 2005 rogy mol pyKoBOICTBOM K.ILH.,
zom. dayToeoii O.B.

1. IToIroTOBHTE.IbLHEIH 3TAI.

ITemaror moIroTaBMIBAaeT CITYAlIlI. IOMOIHITENIRHEIE INHQOPMANIIOHHEIE MAaTeplanbl, ONpelelfeT MecTIO YpOKa B CICTeMe IIpelMeTa,
3ala41l ypoKa
2. O3HAKOMHTEILHBIH 3Tal.

Ha manHOM 3Tame IPOIICXOIIIT BOBISUSHIIE 00y IAIONNIXCA B KIIBoe 0OCyAIeHIIE pealbHOIl MpodeccIoHATEHOII CIITyallIL

2.1. BBegeHHe B CHTYAIHIO.

JleitcTBHIe pa3BopadiBaeTCsa Ha MOJOTHOM KoMOIHATe «JIeHMOoMy». [leffcTBYIONIIe qNma:

-IIpeKTop «JIeHMOmTax»

-padounit Veapor KoncTasTiE Hikonaesms

-aea npyra K. H. YeapoBa, COTpYIHIIKII IHCTITYTa MITaHIA Poccniickoil akameMIII MeIIIIIHCKIIX HayK

~KOMIIAHILA « MM»

-KOMIIAEIA «MOECAHTO»

2.2. OnHcaHHE CHTYALIHH.

OmmH 13 copTOB TpaHCTeHHOTO KapTodend «Heiomid», momTyIeHHOTo KoMnaHieil « MoHcaHTo», OBLT 3aKyILIeH 14 [IPOII3BOICTRBA KpaxMala
KoMmaBmeil « MM». [TomydeHHEIT MOIIQUIIIPOBAHHEIT KpaxMal ObII OpoIaH 3aTeM MOIOTHOMY KOMOIIHATY «JIeHMOM» I7I4 IICIIONL30BAHIIA €I0
B IIPOIIBOICTBE HOBBIX f10IyPTOB, OIHAKO B HAKTAIHOI yMATINEAI0CE O IPOICXOAISHIII IICXOIHOTO MaTepiaa.

MomIouHENT KoMOIIHAT B 3TOT MOMEHT TOTOBIUICA K BBIITYCKY II0 COBpPeMEHHOII TeXHOMOIII HOBOII cepl forypTok «JIeTHAA cKa3Kay. JleHb
Ipe3eHTALIN ORI YK HasHadeH. O KIIanock, IT0 B 3TOT IeHb KOMOIHAT MOCETAT TOPOICKIIe TIIHOBHIIKII BO INIaBe ¢ IyOepHaTopoM A. A.
CeprieHKko, IIHOCTPaHHBIe [OCTI H NPOCThble TOpO&aHe, 49T0 OyleT crnocodCTBOBATh (JOPMIIPOBAHIIO IMIILKA MPEINPHATHA I IPOIBILKEHIIEO
HOBOIT IIPOXYKIINII NPENNPIATIA Ha BHYTPEHHEM I BHEIIHIIX PhIHKAX, A TAKAKe IPHBIeYSHI0 NHOCTPAHHEIX IHBecTHINIL [To3ToMy [IpoBeNeHI
Ipe3eHTAl BIUI0CE OUeHb Ba/KHEIM COOBITIIEM [UIA Mpe IIpIaTIL.

3a Helemio 10 Npe3eHTAMLIN OINH 13 pabounx «JIeHmona» VBapoR KoHeTaHTIH HilkomaeBIM NpeToXILT CBOeMY IIPEKIOpY MpPOBECTI
IKCTIEPTIZY florypTa «JIeTHAA CKa3Ka», YTOOB! MPEICTABITE CepTHQIKAT KadecTBa HOBOIT NpoxyKumIL. Tak Kak v YsapoBa OBITII MIMHBIE CBA3M ©
COTPYIHIKAMII IIHCTHTYTA miTanng PAMenH (taM paboTami IBa ero Jpyra JeTcTBa), OH noodelial NposeleHile OLSHKI B HAIIKpaT4aiimmie cpo-
KIL. JIIpeKTop ¢ TpemeToM Al pe3yiasTaToB aHamza. KoHeTHo, Kak M0oMy NpeImpIHIMATeTo, €My He IyAKIE ORI CTI0Ba onaceHHe, PHCK,
COMHEHHe, OIHAKO 31eCh OH OBIT yBepeH Ha 90% B ycnexe npexcrosmeii Kammanm. Kakoso jXe OBI0 €ro VIIBTIEHIe, KOTIa OH MpOYITal B
3aKMIOYEHINI 0 KadecTBe ilorypra «JIeTHAA cKaska» O TOM, 9T0 B 3ToM ilorypTe oOHapy:XeH TeHeTHHECKH MOIIQIIIIPOBAHHENI Kpaxmall
(TeHeTIYeCKI MOMI(IIIIPOBAHHENT KOMIOHEHT COCTABAAT 1,1%).

HitpeKkTop OBLT XOpOIIO OCBEIOMIEH O COBPEMEHHBIX IOCTILKSHIIAX TeHHOIl MEHAKeHepinl, npodieMax Grro0Ge3omacHOCTH I 1MeomIefica
3aKOHOIATeNbHOIl Ga3e B JaHHOI 00JACTIL, HO TAKXKe OH IPEeKpPacHO MOHIIMAT, YTO Taklle pe3yibTaThl aHATIa €ro HOBOIT MPOIYKIININ MOTYT
HETaTHBHO MOBMIATE Ha JajibHeiillee NPOIBIDKSHIIE He TOMBKO 3TOr0 MPOIYKIA, HO II Beell MPOIVKUIN MPeIpIATI, TaK KAK Y4eHble 1O CIIX
ellle He NPHILTI K €IIIHOMY MHEHII0 OTHOCHTeIbHO BIIAHIIA TeHeTIIMecKl MOINQIIIIPOBAHHBIX KOMIOHEHIOB Ha OpraHI3M 4eldoBeka.
00IIecTBeHHOE MHEHIIE ABHO CKIOHASTCA HE B MOME3Y 1IX IICTIONE20BAHIIA B IPOXYKTAX MHTAHIIA.

Padounii YBapoB, HECMOTPA Ha CBOII J0OPEIe OTHOIISHIA ¢ ydeHBIMII I13 ITHCTHTYTa NNTaHIA, OBLT HEKOMIETEHTEH B JAHHOM BOMPOCe I
IICKPEHHE VIMIBIAICA 03a00YSHHOCTII CBOSTO meda. 3aMeTIB 3T0, MIPEKTOp NPIHAT OKOHYATENBHOS PEIISHIE: OH MOMPOCIUT COTPYIHIIKOB
HHCTITYTa NHTaHNA depe3 KoHCTaHTHHAa HIIKOMaeBNMa O COXPaHEHIN KOH(QILISHLIIATEHOCTH (00a COTPYHHIKA, OYIydll HPABCTBEHHEIMII
THOIBMIL, HETATHBHO OTHECNCH K TAKOTO Poia Mpock0e, HO 113-3a YBAKEHILA K IPYTY COIMACILIICH), a IT0 KACASTCA TIKSTOK, TO Pellll HilYero
He MeHATH B OMICAHIII COCTABa fI0rypToB cepinl «JIeTHAA cKasKa» II OCTABIITE BCe Ha IPEKHIIX MecTax.

TTpoanam3npyiiTe OMICAHHYIO CHTYALIO. BEIABITE MOMEHTEI, KOTia JefiCTBYIOIINE MIINA NPeCcTYNAT 3aKOH II MOPATIBHBIE IPHHIIIMNEL
AprymeHTHpYiiTe CBOil oTBeT. Kak b1 BEI MOCTYMILTI Ha MecTe mIpexTopa «Jlermona»? Kakile Obl BHECI I3MEHEHIIA B padoTy NpeInpiaTia?
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2.3. HEQopManHOHHBIH MATEPHAT.

TocnexHie 1pa JecATIVISTHE XAapaKTepII3yIOICHA BLITAIOMIIMICH JOCTILKSHIAMII OIOTEXHOTOINI, B YacTHOCTII IO KOHCTPYIPOBAHIIO
TpaHCcTeHHBIX pacTeHil. Kak It BoAKoe HOBO® MOCTILKEHIIE HeloBeuecTsa, TPaHCTeHHBIe PacTeHIM NPHBHOCAT B HALIY /KII3HB, KaK MOV, Tak I
omnpeieIeHHBIE ONACSHIIA BO3MOKHBIX HETATHBHBIX NOCIEICTRINI U1 OKPYKAKOIIEIT CPEIE 11 310POBbA JeI0BeKa.

IpeiyinecTea TPAHCIEHHEIX PACTEHINIT:

1) yeToiMnBOCTE K MeCTHMIIIAM, HHCEKTINILIAM, BpeIlTenaM, Goe3HAM - obecledNBaeTcA CHIDKEHIE TMOTeph CENbXO3MPOIVKIII IpI
BBIPALUIIBAHIIIL, XPAHSHINI 1T VIVHIUSHINI KauecTBa;

2) co3TaAKTCA MPOIVKTE! ¢ VIVILISHHOI I 1I3MeHeHHOIT MIeBoil UeHHOCTRIO, VCTOIMIIBEIX K BO3IEIICTRIG KIIIMATHYECKIX (AKTOpPOE,
HMEIOIIIIY YIYYIIeHHEe BKYCOBEIE Ka4ecTra.

OnaceHNs VIeHbIX:

1) Hamrdite BO MHOTIIX TeHeTIMECKH MoidIIpoBaHHBIX npoaykTax (IMII) reHor VeToifMIBOCTI K aHTNONOTIIKAM, CHITAIOT, 410 3Ti
TeHEl MOTYT IepelaBaTbCd B JKeIylIKe 9eIOBeKa 3HIOTeHHOI ¢uiope, B TOM 4ICIe II NATOTeHHOIL B pesyleTaTe 4Hero oHa npHodpeTaeT
yCTolfIBOCTE K JaHHOMY AHTHGIOTIKY. B HacToAmlee BpeMaA pa3padaTsIBalOTCA HOBEIE MOINOILL, KOTOPEIE IICKIHYAKT IpIneHe e MapKepHEIX
TeHOB YCTOIYIIBOCTII K AHTHOIIOTIIKAM Ha IpyTIie, 0e30MacHsle 1114 YeToBeKa.

2) Bo3MOKHOCTE NpOABIeHIA Yy MoTpeduTeneil allepridecKilx peakuili, KOTOpble MOIYT MpOABIATBCA B BIlle CeHHOIl MIINOpAIKIL,
OpOHXIIATBHOIT ACTMEL KPaMIBHIIIE I 1p. B HacToANIee BpeMA NPOBOMITCA NpeIBaplTeIbHOe BEIABISHIIE aLTepPrIMecKIIX CBOMCTE OpraHisMa -
HCTOYHIIKA TeHa.

3) IICTOMHIKII TEHOB HACTO ABIAIOTCE MIKPOOPTAHIIMAMIIL, a CaM IpPOLECC OCYIIECTRIZeTCH MOCPENCTBOM MNATOTEHHBIX OakTepiii,
0CO0SHHO arpodaKTepIil.

4) CoofmeHns o HeGnaronpluATHOM BO3IEIiCTBINI TPaHCTEHHBIX pacTeHNIl, colepXalllllX IeH HHCeKTHUILIHOCTH oT Oaumnnn (Bacillus
thuringiensis). Ha NuIeBapeHIle KIBOTHEIX, MOJARTEHIIS HMMYHITETA Il PYTIe paccTpoiicTea.

5) TMII HelaBHO Hawamll IICMOMB30BATH B IIILY, MO3TOMY ellle Mato ¢$akToB 00 OTUATEHHBIX MOCTEUCTBIAX MoTpebrenns TMII Ha
3I0pOBBe JeTeil, KOTopoe MOKET POABITECS Yepe3 HECKO/BKO JIeT.

6) II3BecTHEI1 yueHsni cap ITon Hepe canraer, 9to "nedexte” JHK MOTYT CTaTh OXHOIT 13 NPHYIH IHCKPIMIHALINI 00MECTBA, TAaK KAk
NpIMepHO depes 20 IeT NoABITCA BOIMOAKHOCTE BEIACHITE MOMHENT HA00P TeHOB ¥ KaAIOT0 HOBOPOXIEHHOTO. JT0, KOHETHO, "+, TAK KaK JIHOII
GyyT BecTi Doflee 3MOPOBBIT 00pa3 KI3HIL HO I "-": OpIl MOCTYIUIEHIN Ha paboTy MpelmouTITeasHEl OViIvT aromn 6e3 gedekTo. B caydae
pacunippoBke reHo-Ma B SACTHOM MOPAIKE, T. €. TeMIl, KTO MOKeT QIHAHCOBO 3T0 cede NO3BOMIITh, BOHIIKHET FeHeTIecKIl Hisuniii Kiacc.

B HacTodmiee BpeMA I3YUSHIIEM II HCMBITAHIEM TeHETIMeCKH MOmIQIUIpoBaHHsX (IM) pacTeriii 3aHIMAKTICA COTHI KOMMEPIECKIX
(IpM BO BCEM MIIPe ¢ COBOKYMHEIM JoxoxoM Oomee 100 Mapi. Z011apoB B Toil.

OxHoill 113 BeIYIIIIX MIIPOBEIX KOMIAHIND fBIAeTcs KoMmaHng «MoscaHTo» (CIIIA), obpazopadHas B 1901 romy. C Havaza 80-X rozoe
Yy9eHble KOMMAHIN padoTaroT Hall MOMydeHIIeM TPAHCTEHHBIX pacTeHINi (MepBele TpaHCTeHHEIE pacTeHId Owlmil costaHsl B CIIIA, Tepmasmr 11
benerm B 1983 roxy). OIHIM 113 HOBRIX pacTeHIil xommaHim «MoHcaHTo» fBIfeTcd KapTodens «Heromidy», KOTophll He NMOBpexiaeTcd
KOTOPAICKIM KYKoM. TpascrenHsni kapToens paspelieH U4 BLIpAINIBAHNA I TMpHMeHeHna B muury B CIUA, Kanaze, Mekcuke, Snomm,
PymbiamL. JIBa copra Kaprodens «Heromnd» NPOXOIAT ICHBITARIA B POCCHI U4 MOMYYeHIA paspellieHils Ha BEIPALIIBAHIIE B COOTBETCTBINI ¢
TpeCOBaHIAMII POCCIHIICKIIX 3AKOHOB.

Bce mimieBsie NpoIyKTEl, BIEPEEIE pa3padaTeiBaeMele 11 BHeIPAEMbIE B MPOI3EOICTBO, a TAKKE BIEPBEIE BEO3IMEIE Ha TeppuTopIno Pocci
TIOLTERAT TOCYIAPCTBEHHOIT pPeriicTpamiml, KIIYeBEIM 3TamoM Koropoil mrs TMIT #BIfeTca mHpoBeleHIe KOMIUISKCHOI CaHITapHO-
3MILIEMIIONOTIINeCKolT 3KenepTnssl. bezonacHocTs IMII, NOCTYNAKOMNIX Ha poccHiicKiil pEIHOK oOecTemIBaioT 4 HayIHEIX MEHTpa: IHCTHTYT
MITAHIS I IHCTHTYT BAKLIH I CHIBOPOTOK PAMenH, Hayusbll HeHTp «BlonmxeHepis» PAH 11 MOCKOBCKINI rocyIapcTBeHHBNT HHCTITYTT
npuxiaiasoii  Onorexsomormnl. KoHTpoms 3a  MIMUEBBIMII  MPOIYKTaMIl, MOCTYMIBINIIMII Ha TpITABKII MArasiiHOB, OCYHIECTBIAET
ToccaHaMILIHAI30P.

B Poccim 11 ctpadax EC BBeleHa oOf3aTelbHAd MapKIIPOBKA: MpIl COIEp:KAHINI B NpOIyKTax MiTaHid Gonee 0,9% I'M KOMIOOHeHTOB
HeoOXOMIMO YKA3EIBaTh IIX HATIIGIe.

3ananue 2. Caenaiite BHIBOJBI 00 3TUUECKHUX MPoOIeMax OMOTEXHOIOTHH.

KpnTeme OICHKH 0CBOCHUSA THUCHUIIJIMHBI HA 3TAall€ MPOBECACHUA MPAKTHYCCKOI0

3alaHus
O11eHKH 110 AUCITUTIINHE
OrmaHo Xopormo YV nosnerBopu- HeynosnerBopu-
TEABHO TEIBLHO
3aJlaHiE BBIIOJHEHO | 3aJaHW€ BEHIIIOJHEHO | 3aJaHME BBEIIIOJHEHO | 3aJaHME HE
MOJIHOCTBIO U Tpa- TIOJTHOCTEIO C HE TIOJIHOCTBIO MJIH BBITIOJIHEHO,

BUJIBHO, ITPOABJICHA
AKTUBHOCTDB IIpU

00CYXICHIH METOIOB

BBITIOJIHEHMUS,
TEOPETUYECKUI
MaTepuai yCBOEH
MOJIHOCTHIO, MOTYT
OBITh JTOMYIIEHBI
HE3HAYUTENbHbIC
OIMOKY TPU BHITIOJ-

HE3HAYNTEIILHBIMU
OIIMOKaMH, KOTOPBIE
MOTJIH HCKa3UTh
IOy YE€HHBIN
pe3yabTart (He
YUTEHBI €UHULBI
HU3MEpEHUs], JIOTU-
YECKUU MOPAI0K
BBITIOJTHCHUS
JICHCTBUM, HE yUTe-

CO 3HAUUTEIbHBIMU
omurOKaMu, OBIIEK-
[IMMHU TIOJTHOE
HCKa)XXEHHE Pe3yJib-
TaTa, He MOJHOCTHIO
YCBOEH TE€OpETHYEC-
KWW Matepuall, HO
MpOsIBJICHA
3aMHTEPECOBAHHOCTD

MMaCCHBHOCTH Ha
3aHSATHU, HET
3aMHTEPECOBAHHOC-
TH B BBIIIOJIHEHUHI
3aJJaHusA
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HEHUU PACUYETHBIX
3aJIaHni, HE TTOB-
JIEKIIIME K UCKaXKe-
HUIO pe3yJIbTaTa;

HBI yCIIOKHSIOIINE
MOMEHTHI B YCIIO-
BHH 33J]aHUs1) WIH HE
OBLIIO aKTUBHOTO
y4dacTus B 00Cyx-
JICHUH METOJ/I0B
peleHus pH
BEPHOM BBITIOJI-
HEHHHU 33JIaHHUS;

B BBIIIOJIHCHU U
3aJaHuAd,
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MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPAIIN
(benepanbHOE TOCYIapCTBEHHOE O101KeTHOE 00pa30oBaTelIbHOE YUPEXKICHHE BbICIIEro 00pa3oBaHUs
«Poccuiickuii 5KOHOMUYEeCKU yHUBepcuTeT uMeHH ['.B. ITnexanosa»
Kpacuonapckuit punuan POY um. I'.B. I1nexanosa

Otnen cpeanero npogeccuoHaNbHOro 00pa3oBaHUs

JlaGopaTopHbie padoThI
no oéureodpaszoBarenbHoii nucuumiauae OYI1.08 buosaorus

Tema 1.2 CtpykTypHO-(DyHKIIMOHAIbHAS OpTaHU3AIMS KIETOK

JlabopaTopHasi padora «CTpoeHne KJIeTKHU (PACTeHUsl, )KMBOTHbIE, TPUOBI) M KJIETOYHbIE
BKJIIOYeHHs (KpaxMaJl, KAPOTHHOUbI, XJIOPOILIACTbI, XPOMOILJIACTHI)»

I/I3yueuue nAA3MONU3A U OCNIA3MOIU3A 6 KIIeHKAX 3nu0epmuca JIYKa

Bapuanm 1.
enb. cPOpMHUPOBATH YMEHHE MPOBOJIUTH OMBIT MO TMOMYYCHHIO IUIa3MOJIN3a, 3aKPEMUTh
yMeHus paboTaTh C MHUKPOCKOIIOM, MPOBOIUTH HAOJIIOJCHHE W OOBSICHATH MOJIYYCHHBIC
pE3yJIbTaThI.
Obopydosanue: MHUKPOCKOIBI, MPEIAMETHBIC W IMOKPOBHBIE CTEKJIA, CTCKISHHBIC MATOYKH,
CTaKaHbI ¢ BOJIOH, PuIbTpoBaIbHas Oymara, pacTBOp MOBAPEHHOM COMH, pemyaThli JTyK.

Xoo pabomwi

1. ITpuroToBbTE MIpenapaT KOKHUIIBI TyKa, pACCMOTPUTE KIETKH MOl MUKpOcKoroM. Obparute
BHUMAaHHE Ha PACIIOIOKEHNE ITUTOIUIa3Mbl OTHOCUTEIHHO KJIETOYHOM 000JIOUKH.

2. Yianute € MUKpoIpenapara BOJY, NPWIOXKHB (UIBTPOBAIBHYI0 OyMary K Kparo
MOKPOBHOTO cTekia. Hanecute Ha mpeaMETHOE CTEKJIO KaIlll0 pacTBOpA MOBApPEHHOW COJIM.
Hab6nronaiiTe 3a n3MEHEHHEM MOJIOKEHUS IIUTOILIA3MBI.

3. OunbTpoBaNbHON OyMaroi yJganuTe pacTBOp MOBapeHHOM conu. KanmHute Ha mpeaMeTHoe
cTekyIo 2-3 xamnu Boasl. HabmrogaliTe 3a COCTOSIHHEM IIUTOIIIA3MBL.

4. O0wscHuTE HaOmMonaeMoe siBfeHre. OTBEThTE HA BOMPOCHL: KyJa ABUTAIAch Boja (B KJIETKH
WM U3 HUX) TIPU TIOMEIICHUH TKaHU B pacTBOpP cotn? UeM MOKHO 0OBSICHUTH TaKOE HAMIPABJICHHE
nBwkeHus Boabl? Kyna neuranack Boga mpu MOMEIIEHUH TKaHU B Boay? Uem 310 oObsIcHsIeTCS?
Kak BbI mymaeTe, 4T0 OBI MOTJIO MPOU3OMTH B KJIIETKAX, €CJIU OBl KX OCTaBUJIM B PACTBOPE COJIM Ha
JIIUTENbHOE BpeMsi? MOXKHO JIM UCIIOJIb30BaTh PACTBOP COJIM JJISI YHUUTOKEHHUSI COPHSAKOB?

5. Cnenaiite BBIBOJI IO paboTe.

Bapuanm 11.
[lenwv: chopMHUPOBATH YMEHHUE MPOBOJUTD OMBIT MO MOJYUYSHHIO MJIA3MOJIN3a, 3aKPETIUTh YMEHUS
paboTaTh ¢ MUKPOCKOIIOM, MPOBOIUTH OTBITH Ha )KUBBIX O0BEKTaX; MOTYYUTh MPEICTABICHUE O
TYprope B paCTUTENbHBIX KIETKaX.
Qbopydosanue: MUKPOCKOIIBI, IPEAMETHBIE U TOKPOBHBIE CTEKJIA, CTEKIITHHBIE TAJIOUKHU, CTAKAHbI
C BOJIOW, puIbTpOBaNIbHAsI OyMara, pacTBOp HoBapeHHO# comnu (8 %), pemyarslii JIyK.

Xoo pabomsi

1.CHUMUTE STUAEPMHUC C YEHTYHKHU JTYKOBHUIBI. [IpUroToBRTE MUKpOIIpENnapar, HOMECTUB KIETKU
SMUIEPMHUCA B KAIUTIO BOJBI.
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2. PaccMoTpuTe mpemnapar mpu yBeTHYEHHH MUKpockoma. OOpaTuTe BHUMaHHE Ha 00O0JIOUKY
KJIETKH, [IUTOIIa3My.

3. 3apucyiiTe CTPOCHHE KIETKHU.

Habnioodenue niasmonuza — nocmenenHoe omcmaganue Yumoniasmol 0m 000104KU KIemKu
4.CHMUMHTE TOKPOBHOE CTEKJIO € ITperapara, yJaliuTe Boay (pUiabTpoBaabHON OyMaroil 1 HaHecuTe
Ha mpernapar kammo 8 %-Horo pactBopa NaCl. PaccMmorpute mpemapar moa MHKPOCKOIIOM.
3apucyiite Habarogaemoe siBinenne. OObSICHUTE MPUYUHY TIA3MOJTU3A.

Habnioodenue oennazmonusa — 6o3epaujerue yumoniazmuvl K 0007104Ke K1emox.

5.BHOBB OMecCTHTE Tpenapar B BOAy M HaOIr0aiiTe BOCCTAHOBJICHUE Typropa (HampspkeHus) B
KJIETKaxX B pe3yJIbTaTe MOCTEIIEHHOTO BO3BpAIllCHUs IIUTOILIa3Mbl K 000s10uKe KieTok. CaenanTte
pucyHOK. OOBSCHUTE IPUUHMHY JIETIA3MOJTU3A.

6. OTBeThTE HAa BOIPOC: KAKOBO 3HAYCHUE TJIa3MOJIN3a U JICTIIIa3MOJIN3a B KU3HU PACTEHUI?

7. Cnenaiite BbIBOJ O IIPOJIEJIaHHOM padoTe.

Ilpumeuanue. /[n1a mozo umobwi Kiemka mMo2na 0bims HCUBOU ee XUMUUECKULI COCMA8 00HCeH
ObIMb OMHOCUMENbHO NOCMOSAHHBIM. [loamomy KiemKa 00NHCHA NO00epIHCUBAMb PecyIUpyemblli
0bmeHn co cpedou. Pezynuposanue 3moeo o0b6MeHA ocywecmensem KiemouHdas MeMOpaua.
Tpancnopm 600wl 8 KlemKy ¢ pacmeopeHHbIMU 6 Hell 8eecm8amu OCYuecmensemcs nymem
ocmoca no epaouenmy KoHyenmpayuu. (Meonennas ougghysus pacmeopumens u eeujecma uepes
NOLYNpOHUYaemble nepe2opooKu (Memopanvl) — Hazvlgaemcs ocmocom). Tpancnopm monexyi
800bl OCYUECMBIAEMCS U3 KOHYEHMPUPOBAHHO2O0 6 DOJlee HACIUWEeHHbII PACBOp.

Haoéniwoodenue knemox pacmenuil, »#cueomHuvlx, daxmepuil, 2pudoé nood MuKpocKonom, ux
u3yyenue u onucauue.
Llenv: 3akpenuTh yMeHHE paboTaTh C MUKPOCKOIIOM, HAXOIUTh OCOOEHHOCTH CTPOEHHUS KJIETOK
pa3JINYHBIX OPTaHU3MOB, CPABHUBATH UX MEXYy COOOIA.
Obopyodosarue: MUKPOCKOIIbI, MUKPOIIPENapaThl KJIETOK pacTeHUH, IpUOOB, ’)KUBOTHBIX, PUCYHKH
KJIETOK Pa3JIMYHBIX OPraHU3MOB.
Xon paboTsl
1. PaccmoTpuTe TOA MHKPOCKOIIOM MHKPOIpENapaThl PacTUTEIbHBIX KIETOK, TPUOOB M KIIETOK

KHBOTHBIX.

2. Paccmorpute pucyHOk «PazmuuHbie (OpMBI KJIETOK OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OPraHU3MOB).

3. CormocraBbTe YBHJCHHOE C U300paKeHHEM 00BEKTOB Ha PUCYHKAX. 3apUCyITE KIIETKH B TETPAJISX
1 0003HAYbTE BUMMbIC B CBETOBOH MUKPOCKOIT OPTaHOUJIBI.

4. CpaBHUTE MEXIY COOOM 3TH KIIETKH.

Hazpanwue kietok PI/ICYHOK KIICTKHU OcoOEHHOCTD CTPOCHUA
KIICTKHU

5. OtBeThTEe Ha BOIPOCHL, B Ye€M 3aKJIIOYAETCS CXOACTBO WU paznuune KieTok? KakoBel MpUYMHBI
pa3anuus U CXOJCTBA Pa3HBIX OPraHU3MOB?

Cmpoenue 3ykapuomuueckux (pacmumesnsbHoil, HeueomMHOI, ZPUOHOIL) U NPOKAPUOMUYECKUX
(baxmepuanvHbix) K1emok.

[lenb: W3yYUTh OCOOCHHOCTH CTPOCHHS OSYKAPUOTUYECKUX M TNPOKAPUOTUYECKUX KIIETOK,
BBIJICJIUTh CXOJICTBO U Pa3IM4YUE B UX CTPOCHUU.

Qb6opydosarue: MUKPOCKOIIbI, MUKPOTIpENapaThl KJIETOK PACTeHUN, TPUOOB, )KUBOTHBIX, PUCYHKH
KJIETOK Pa3JIMYHBIX OPraHU3MOB.

37



Xoxa paboTsl
1.PaccMoTpuTe 0] MUKPOCKOIIOM MHKPOIIpPENapaThl PACTUTEIBHBIX KIIETOK, [PUOOB, KJIETOK KUBOTHBIX U
OakTepuil.
2. 3apucyiiTe CTPOCHHE 3YKAPHOTHIECKOM 1 MTPOKAPHOTHIECKOH KIIETOK.
3.CpaBHHUTE CTPOEHHUE KIETOK 3YKAPHOT U MIPOKAPHOT.
4. lanHbIe 3aHECUTE B TaONIHILY.

[pusnaku amst cpaBHeHus | [Ipokapuorndeckas DyKapuoTUYecKas KJIeTKa
KIeTKa (OakTepus) (pacTeHMii,  KUBOTHBIX,
rpubOB)
1.5 apo
2. I'eneTnueckuit
MaTepHa

3. KiterouHas cTeHka

4. Me30coMBl

5. MewmbpaHHbBIE
OPTaHOUIBI

6. Pubocomel

7. Hutockener

8. Cmocob moromeHus
BEIIECTB KJICTKOU

9. KryTtuxu

10.  IIumeBapuTeabHBIC
BaKyOJIH

Tema 4.5. BausiHue conuajbHO-IK0JI0THYEeCKUX (PaKTOPOB Ha 30POBbE YeJ0BeKa
JlabopaTopHasi padoTa «YMCTBeHHas1 pa00TOCIOCOOHOCTh)

YMcTBEeHHAs pa6OTOCHOCO6HOCTB YCJIOBCKAa 3aBHCHUT OT MHOI'UX CbaKTOpOB,

COBOKYIHOCTb KOTOPBIX MO>KHO pas3ienuThb Ha TpU OCHOBHbIE
IpYNIbL: Qusuonocuveckue GakKTopsl —  BO3pACT, IOJ, YPOBEHb  (pU3MUECKOro H
(YHKIIMOHAIBHOTO pa3BUTHS, COCTOSIHUE 3JI0POBb4, UTaHue " ap.;

(bakTopsl Quzuueckoco Xapakrepa, oTpaxarone reorpaguieckue, KIUMATHUYECKUE YCIOBHS
CYHICCTBOBAHUA; ncuxuveckue QJaKTOpr — MOTHBalUA ACATCIBHOCTH, 3MOLIHOH3.JII>HLII>1 HaCTpOﬁ
u gap. Iloka3zarenu yMCTBEHHOW pabOTOCTIOCOOHOCTH  CIyKaT JJIsi  WHTErpaJbHOU
XapaKTePUCTUKH (DYHKIIMOHAILHOTO COCTOSIHUS OpraHu3Ma.

[{enp paboTHI: KICCIIEIOBAaHNE YMCTBEHHON PabOTOCTIOCOOHOCTH.

OOGopynoBanue: OykBeHHbIE TaOIUIIBI AH(DUMOBA; CEKYHIOMED.

XoJ paboThl.

1. B Tabnune Audumona (Tabnuua 1) BelYepKuBaiiTe 3aJaHHbIE OYKBBI B TEUCHUE 4 MUHYT.

Tabmuna 1

Koppekrtypusbiit Tect (Tabnuia AHpumoBa)
cXaBCXeEBMaAaXHaAQUCHXBXBKCHaAQUWCBXBXeEHawu

BHXMUWBCHaAaBCaBCHaeKeaXBKeXCBCHaunMcaunc
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HXNCXBXEKBXUBXENCHENUNHAUMEHKXKUKXEKE

XadaKHXCKaAQMNWCBEKBXHAQUCHXEKXNCCHAQKCKBX

MCHaAaUXaEXKNUCHAaXEKEXENMCHAXKEKEKXBUC

BHKXBaUMUCHaXKeXCHaKCBeeBeE€EanMWCHa

HEUNWCHBEXCHAQUNCKECUKHAQECHKXKBMUWX

€EXKBEHHXBEaUNWNCHKaAaMNKEBHBHKBXaBe

MNBHKXUNWNEHAQUKBUMNEAKENBAKCBENUNKCB

A Q A
<
D X (@] A Q
I
() Q A (@]

CHKCBXMECBXKHKBCKBEBKHMWECaAaBMNeEXE

KeEMBKaMWMCHACHAaUWNCXaKBHHaAKCXauMeEHaAaCHawW

€EBXadaKXCHEUWCHaAaUWUCKBHBKXBEKEBKBHAQUWMUWCCH

dBCHaKXacCe€CHancecxKBancHacCaBKXCHEMWN

HaMWEHEKXAaBUXHBUXKXEXHBUCHBCAae

w
hN
(¢] A
w
()

XBUBHaAaeBMCHBMaAaEHXBXBUCHaenNeKauns

A
()
<
I
0O

HECaAaENUNXBKEBUCHAEANUNCHKBXUKXHKE
deKXeEBCKXEKXHaMCHKaBeBeCHaMNCeKX

MCHEUNUCHBUEXKBXENUBHAQKNCXaAaNEBKEKNEXE
a

KCMNCHaAaMaMEHAKCXKUBXHMNKCHaAWMBECH

0O
I
o]
b
A

BEXKXBECKHCXMaAaCHaAaKCXKBXBXeaecC

HaMWBKBKXEUKXUNCHaANKXaKeHaWMeHBK

A D
@] A
I X
Q O

A

MEMKXaAaKEHUBaAaNEBKNUXBaAaUBXEHUXBUK

CMKexanmexcHanmmexcexCcKeHNMNCBHEK

X
vy}
m O
A
A

HaXMWaKBeNUBEAUNUKBABUXHABXKCEBXXEK

(@]
A
Q
w
D

CKBXEKCHaAQKXBCHXCBEXKaACHBXHMUCaAa
KEBCXHBUXHBKANWCEHKXMNAaHEKAaCUBCUUNXaAK
KUMNCHHEKHBUCXXaAaNMBEHHAHAMXHUNUXKBXaMHWek
MCHKEHKXaMHABUCMUNBEHKaAaNCXaNMCEHABHA
MCKaAaMBKXaKMNHEUBUCKXaAaNUXBKaNCXBBCKBE
HaAaNWCUXCKBKMUWCHAUWEHXHaANCBEXBEKAUNCXUB

2. Tlo oxoH4YaHWU PAaOOTHI MOACUYUTANUTE OOIIEe KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OykB (M), oOmiee koanuecTBo OyKB, KOTOpOE€ HEOOXOIUMO OBLIO
BBIUEPKHYTH B IPOCMOTPEHHOM TeKcTe (N) U KOJTMYeCTBO OMIHOO0K (n).

3. Berunciure:

KO3 (PHUIHMEHT TOUHOCTH BBITIOJTHEHUS 3a1aHus (A):

A=M/N;

KO3 PHUIMEHT YMCTBEHHON poayKTuBHOCTH (P):
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P=AxS;

o0beM 3putenbHol nHbopmaruu (Q, OuT):

Q=0, 5936 x S,

rae 0, 5936 — cpenuuii 00beM HHPOPMAIIMH, TPUXOIAITUNCS HAa OJIMH 3HAK;
CKOpOCTh TepepadboTKu uHpopmMaruu, our/c:

CIHU=(Q - 2,807 xn) /T,

rne 2, 807 Outa — nortepss nHGOPMAIMH, MPUXOIAIICHCS HA OJWH MPOMYLICHHbIH 3HaK; T-
BpEeMs BBIIOJIHEHHS 33/1aHMs, C;

YCTOﬁqHBOCTB BHHUMAHMUA:

YB=S/N.

4. JlanHble pacyeToB 3aHecuTe B Ta0uIy 2. OnpeneianTe CpeIHerpynnoBbie 3HAUCHHUS.
5. OpUEHTUPOBOYHO OLIEHUTE YMCTBEHHYIO pa00TOCTIOCOOHOCTH MO JaHHBIM Tabnuil 3, 4.

6. OueHute ypoBEHb

VHIUBUYJIbHON

CPCAHCTPYIIIOBBIMU U OICHOYHBIMU ,I[aHHBIMI/I.\

paboToCroCOOHOCTH B CPAaBHEHHHU  CO

PexoMeHngauuu 1mo Od)ODMJ'IeHI/IIO Da6OTBI. Ouenure IMOJIYYCHHBIC PC3YyJIbTATHI.

Tabnuna 2 Pe3ynpTaThl Hcce0BaHUsI YMCTBEHHON pabOTOCTIOCOOHOCTH

Jlanubie A

P|Q  CIU | VB

WuauBuayanbHbIe

Cpennerpynmnossie

Tabnuua 3 Kpurepun olileHKH YMCTBEHHOTO TpyJa

Ouermea pocsompeno ko tonymeno oo
OTnuuHO bonee 1000 2 1 MeHee

Xoporo 900-1000 3-5

Y 10BIETBOPUTENBHO 800-900 6-10

HeynosnersopurensHo | Menee 800 11 u Gonee

[Ipu HEOAHOKpPATHOM MTOBTOPEHUH 3a/1aHUsI HAOIIOJAIOTCS U3MEHEHUS, KOTOPhIE MOXHO OIICHUTH
10 HIDKETPUBEAEHHOM TaOIHIIE.

OueHkKa U3MeHeHUus PadoToCIOCOOHOCTH

Koadpdurment O0BeM
OPpOAYKTUBHOCTH, BBITIOJIHEHHOM Yucno ommbok H3meHnenne paboTocrnocoOHOCTH
Q paGoTHI
BEJIUYHNBACTCS HUKACTCS
YBenuuuBaercs e e ¢ e Ilocrenennoe MTOBBIIICHHE
VBenuuuBaercs Bes msmenenpii | (BP20ATbIBAHME)
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bes usmenenuit CHmxaercs
VYMeHbIIaeTCs VYMeHblaeTcs
He3naunteapHo o
be3 n3zmenenunii VBemnuuBaercst | [locTerneHHOE CHIKEHUE
CHIKAETCS
YMmenbpiaercs bes usmenenuit
1-s haza YTOMJICHHS
peo0aganue [IPOLIECCOB
CHmxaercs VBenuuuBaercs VBennuusBaercs (p p
BO3OYXICHUS U  oOcjabJieHHue
aKTUBHOT'O TOPMOYKEHUS)
2-51 ¢aza YTOMJICHUS
CHuxaercs VYMeHblIaercs VYBenuuuBaercs | (pa3BUBaroIieecs
OXpaHUTEIbHOE TOPMOKEHUE)

KpnTepnu OLCHKH OCBOCHMA JUCHHUIVIMHBI HA 3TAIl€ MPOBCACHUS

J1adDopaTopHoii padoThI

O1leHKY 10 JUCIUILIHHE

VY nosnerBopu- Heynosnersopu-
OtnnyHo Xoporio A p yA p
TEJIbHO TEJIbHO
paboTa BhIIIOJIHEHA B | paboTa BBINOJIHEHA | paboTa B 1IEJIOM Pe3ynbTarsl

MOJTHOM 00beMe ¢
coOIr0IeHNEM
HE00X0IMMOMH
MI0CJIEIOBATEIBEHOCTH
JIEHCTBUM, IIPABUIILHO
MOHSITHI 1IeJTN PabOThI
U TEXHOJIOTUs
MIPOBEICHHUS; 000PY-
JIOBaHUE pallMoOHaIb-
HO UCTIOJIb30BaHO,
COOJIIO/ICHBI TpaBUIIa
0e30MacHOCTH TPy/Ia;
B OTYETE MPaBUIBHO
BBITTOJTHEHBI 3aITHCH,
pacyeTsl, IPUBEICHBI
HE00X0IUMbIE
rpaduKu, CXeMBbI;
C/IeTIaHbI PABIIILHBIC
BBIBOJIBI;

BEPHO U
paroHaIbHO, HO
JIOTTYIIEHbI
HE0YETHI WIIN
HerpyOble omuoKHy,
HE TIOBJIMSBIIINE HA
pe3yNbTaThI
BBITIOJTHEHHOMN
paboThI; MpH
MIPABIIIBHO
BBITIOJIHEHHOU
paboTe TomyIIeHbI
HAPYIICHUS TTPaBUI
paboTHI C
o0opyaoBaHUEM;

BBINOJIHEHA, HO
JOTTYTIEHBI
Cepbe3HbIE OLTHOKU
TIpH TIPOBEICHUHT
paboThl WM IIPU
MOJIBEZICHUN UTOTOB
(pacuersl,
U3MEpeHus U T.1.),
HE M03BOJISAIOLINE
CeJIaTh BEPHBIN
BBIBOJI;

BBITIOJTHEHHS paOOTHI
HE ITO3BOJISIOT
cIeIaTh
MIPABWIbHBIN BBIBOJI,
U3MepeHus,
BBIYHCIICHHS,
HaOIIOCHUS
MIPOU3BO/IUITHCH
HEMpPaBUIILHO WU
pabota He
BBIIOJIHEHA.

41




MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIN
(benepanbHOE TOCYIapCTBEHHOE O101KETHOE 00pa30BaTelIbHOE YUPEXKACHHE BhICIIEr0o 00pa3oBaHus
«Poccuiickuii 5KOHOMUYEeCKU yHUBepcuTeT uMeHH ['.B. ITnexanosa»
Kpacuonapckuit punuan POY um. I'.B. I1nexanosa
Otnen cpeanero npogeccuoHaNbHOro 00pa3oBaHUs
KoMIuieKT TecToB (TECTOBBIX 3aJaHMIA)
no odureodpaszoBarenbHoii Jucuumiauae OYII 08 buosorus

Tema 1.1. buoJsiorus kak Hayka. O01as XapaKTepUCTUKA KU3HU

1. Bce MHOTOOOpa3ue )KUBBIX CYLIECTB YUCHBIC ITOIPA3ICIISIOT Ha HECKOIIBKO:
1. napcrs; 2. KOJIOHUH; 3. rocynapcrs; 4. aBTOHOMUH.

2. Kakue opranusmsl otHocsATcs K umriepun Kierounsle k HaauapcrBy [Ipokapuorsi?
1. Bupycel 2. Pacrenus 3. ApxebakTepun 4. I'puObI

3. Kakue oprann3mel OTHOCAT K uMiiepuu Kietounbsle K HaquapcTBy OyKapHUOTbI?
1. Bupycor 2. I'puber 3. Apxebakrepuu 4. llnano-6akrepuun

4. UcKIIIOUUTENBHO K OJTHOKJIETOYHBIM OPTaHU3MaM OTHOCSTCS:
1. )KMBOTHBIE; 2. Oaktepuu, 3. rpuOsr; 4. pacreHus.

5. Ha3zoBute  Haubosiee BBICOKMH YPOBEHb OpraHu3allMM XKUBOW marepuu (U3

MIPEUI0KEHHBIX )
1. Opraunnsiii 3. Opranu3MeHHbIN
2. buoreoneHOTHYECKUI 4. TlonynsiuOHHO-BUI0BOM

6. HazoBuTe ommbo4YHOE CyXIeHHE U3 IPUBEAECHHBIX HUXKE
1. buosorust — Hayka O )KM3HHU.
2. buonorus — Hayka o IpupoJe.
3. buonorus kak Hayka UCIOIb3YyET UCTOPUUECKUM METOI.
4. buonorus kKak Hayka HCIIOJIb3yeT METOJ HaOJII0JCHHUS.

7. Haubonee pacinpoCTpaHCHHBIC XWUMHWYCCKUC JJICMCHTBI B COCTABC OPTraHUYCCKUX

BEIL[ECTB
1.H,0,C,S 2.0,H,N,S 3.C,H,O,N 4.0,C,P,K
8. HazoBute HE BepHO Ha3BaHHBII NPU3HAK, OTINYAIOIINN KUBYIO MATEPHIO OT HEXKUBOU
1. /IBuxeHue 3. CaMOBOCTIPOM3BOJICTBO
3. Pa3npaxxumMocThb 4.00MEeH NUTaTeNbHBIMU BEIECTBAMHU.
9. K 6ecrno3BOHOYHBIM KUBOTHBIM OTHOCST:
1 pBIG; 2 36MHOBOJHBIX; 3 uepBeit; 4 mpecMBbIKaIOLIUXCS;

10. KakoMy ypOBHIO OpraHU3allMH >KUBOW MaTE€PUU COOTBETCTBYET OMOJIOTHMYECKHH OOBEKT —
KEJIY JOK?

1. Oprann3MeHHbII 3. TkaHeBbIi

2. OpraHHbIii 4. OpraHouHBIH

11. Ykaxure BepHbI€ BbICKa3bIBaHUSI.
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. Bce bakTepun He UMEIOT spa.

. Teno mpocreiimiero opranu3mMa COCTOUT U3 Pa3HOOOPA3HBIX KIICTOK.

. FpI/I6BI, pacTCHUA U ) KUBOTHBIC — MHOTI'OKJICTOYHBIC OPraHU3MBblI.

. Kitetku rpu6oB He nMeroT saep.

. I'pubsl u pacTeHuss — pasHble ApCTBA IPUPOJIBI.

. YUeHbIe IeIAT COBPEMEHHBIX JKUBOTHBIX Ha OECIIO3BOHOYHBIX M ITO3BOHOYHBIX.
. Cpenu MO3BOHOYHBIX )KMBOTHBIX Hanbosee pa3HooOpa3Hbl PHIOkI

N NN AW

Tema 1.2. CTpyKTYPHO-(PYHKIMOHAJbHASI OPraHU3ANUSA KJIETOK

1. Opeanouowvl kiemxu — 3mo:
a) IOCTOSTHHO (DYHKIIMOHAIBHBIE YaCTH KJIETKU
0) BpeMeHHbBIC 00pa30BaHUS KICTKH
B) BBIPOCTHI KJIETKU
r) 00pa3oBaHUsl, COCTOAIIUE U3 MHOXKECTBA KIETOK

2. Bce aocusvie Opcaru3Imsvl umerom...
a) MOJICKYJISIPHOE CTPOCHHE B) KJIETOYHOE CTpPOEHHUE

0) TKaHEBOE CTPOCHUE I') OPraHHOE CTPOCHHE

3. Onpedeﬂume U Hanuwiume Ha3zearue OPZGHOM()G KllemkKu

4. Kaxoso cmpoenue naasmamuyeckou memoparvi?
a) ObpazoBaHa OUMOJIEKYIISIPHBIM CJIOEM JIUITHIOB.
6) brke k nuTonIazmMe — OUMOJIEKYJISIPHBIN CJIOH JTUMHUIO0B, CHAPYKHU — OEIKOBbIE
MOJIEKYJIBI.
B) biimke k nuToriazmMe — GMMONEKYIISIpHBIN CIIOH JUIU0B, CHAPYKH — YIIIEBOJHBIE
MOJIEKYJIBI.
r) buMonexkynspHbIi c10i TUNUI0B, TPOHU3AHHbIN OEIIKOBBIMU MOJIEKYJIaMHU.

5.Ha3zoeume opeanouo, 6cmpeqaiowjuiics u 6 HCUGOMHbIX, U 8 PACIMUMETbHBIX KIeMKAX.
a) TUIaCTUIBI 6) Bakyosu B) MUTOXOHJAPUHU  T) KJIETOYHAs CTEHKA

6. Kaxoii opeanouo kiemku noayuul Hazeaunue ‘‘sxcnopmuas cucmema kiemku”? 30eco
APOUCX0OUM HAKONTIEHUE NUMAMENIbHbIX 8eUeCmE U 00pa308aHue TU30COM.
a) MUTOXOHAPUU B) DHJIOTJIA3MATUYECKAs CETh
0) xomruiekc [onpmxu I') TU30COMBI

7 . Kaxue opeanuzmvl OMHOCAMCA K NPOKapuomam?
a) BUPYCHI 0) rpuOHI B) OakTepuun I') )KUBOTHBIE

8. Kaxoe cyacoenue owuboynoe?
a) Slnpo — nBymMeMOpaHHBII OPraHOM/I.
0) B sanpe uner cunres Genka.
B) B simpe HaxoauTCs XpOMaTHH — XpaHUTENb HACIICACTBEHHON HH(DOpMAIUH.
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r) B sape uner odpazoBanue pubocom.

9. Vkaoicume cmpykmypHbvle KOMROHEHMbL KIIeMKU, KOMOopble HA3bI8AM NOYABMOHOMHbIMU,
MAaK Kax OHU CNOCOOHbBL K PAZMHONMCEHUTO, CUHME3Y OeIK08 U 0CYWeCmEIIAIom npeobpazosanue
cneyughuueckux ghopm sHepeuu.

a) puOOCOMBI U HHJOIIA3MATHYECKasl CETh

0) mepoxoBaTasi SHA0IUIA3MAaTHIECKasi CETh U JIM30COMBI
B) XJIOPOILIACTHI U MUTOXOHIPHH

r) anmapar ['oJb/KK U KIIETOYHBIN IEHTP

10. Beibepure npaBUIbHBIE OTBETHI
B pacmumenvnoii knemxke, 6 omauuue om HUBOMHOU KNEMKU, UMEIOMCSL
a) XpOMOCOMBI;
0) XJIOPOTUIACTHI
B) MUTOXOH/IPHH;
T') KTYTUKU U PECHUYKH;
1) LeJUTI0NIO3HAs KJIETOYHAs CTEHKA,
€) BaKyOJIb C KJIETOYHBIM COKOM

Tema 1.4. O0OMeH BeliecTB M NpeBpallleHUE JHEPTUM B KJIETKe
1. Kakoii uz nepeuucieHuvix npoyeccos npomexaem 6 memHosou ase pomocunmesa?
A) obpazoBaHuE TIIOKO3bI
b) cuntes ATD
B) dbotonus Boab!
I') Beimenenne kuciaopoaa B arMmochepy
2. Vkaoicume nazeanue npoyecca, Komopwiti OMHOCAM K IHEP2emuiecKkomy 0OMeHy.
A) cunres3 AT
b) ramkonus
B) OuocunTtes 6enka
I') rupponus
3. Vkaocxxcume ocobennocms op2anuzmos, Hazvbl8aemMvlx 2emepompodHbuIMU:
A) CHHTE3MPYIOT OpraHMYECKUe BELIeCTBA U3 HEOPraHMYECKHX
b) cunTe3upyIoT OpraHMyecKkue BelecTBa, peodpasysi OpraHMyeckie BeliecTBa
NIPYTUX OPTaHU3MOB
B) pacmerniaroT opraHn4eckie BelecTBa
I') npu o6mene Beniects HE ncnone3yiot oprannyeckue BemiecTa
4. CKronvKko paznuyHulx codemanuii HyKieomuoos 8 eude mpuniemos JJHK wugpyrom
AMUHOKUCTOMbL 8 MONleKye benka?
A) 64
b) 61
B) 20
r 4
5. Kaxasa uz cmpykmyp 6enka HenocpeocmseeHHo 3akoouposana 8 monexyie JTHK?
A) nepBuYHas
b) BTopuunas
B) tpernunas
I') yerBepTHUHAas
6. Hazosume yuacmok (mecmo) Kiemku, 8 KOmMOopoM OCYWeCmeasemcs: mpaHCKpunyus?
A) anmapar ['onbmxu
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b) sanpo
B) pubocoma
I') kneTounslil 1EHTP
7. IIpeononosicum, umo gppaemenm monexynvt JJHK, wugpyrowuii cmpykmypy oenxa,
cooepoicum 120 nykneomuoos. CKoIbKO AMUHOKUCIOM 8XOOUM 8 COCIAB
coomeemcemayouje2o benxa?
A) 360
b) 120
B) 60
) 40
8. Kakoii anmuxooon m-PHK coomeemcmeyem xooony I'T'A u-PHK?
A) ITA
b) LIy
B) LT
I') AAT
9. Kaxoe u3 HUsicenepeducienHblX XUMUYeCKUx COeOUHeHUull 0Opasyemcst 60 8pems
mpaucaayuu?
A) ATO
b) u-PHK
B) 6Genok
') JHK
10. Hazosume konuuecmeo HyK1eomuoos, 6xo0sauux 6 cocmas anmuxooona m-PHK
A) 1
b) 2
B) 3
I 4
11. Hazosume sewecmeo, yuacmsyrouee 8 npoyecce pomocunmesa u seisanoueecs UCmoYHUKOM
KUCI0pooda — no604H020 NPpoOyKma gomocurnmesa.
A) rmoko3a
b) Bona
B) yraexucnslii ra3
I') xnopodunn
12. B uem evipasicaemcsi c80UCMB0 OOHO3HAYHOCMU 2eHEeMUYecKo2o Kooa?
A) KaxI0My TPUILIETY COOTBETCTBYET OJJHA AaMHUHOKHCIIOTA
b) xaxxaast aMUHOKHCIIOTa KOJUPYETCs OJHUM TPUILIETOM HYKJIEOTUIOB
B) undopmarnus o cTpykType O6enka KogupyeTcsi OJUHAKOBO Y BCEX IYKapHuoOT.

Tema 1.5. ’Ku3HeHHbII UK KJIeTKH. MuTo3. Meiio3
1. Brazooaps Mmumo3sy Yucio Xxpomocom 6 KiemKkax meia:
a) yIBauBaeTCs
0) yMEHBIIIAETCsI BABOE
B) OKa3bIBACTCSI OJJMHAKOBBIM
') U3MEHSETCS C BO3PACTOM

2. B kakoii nepuoo mumo3sa npoucxooum cnupanuzayus XpomMocom, pacmeoperue 10epHol
obonouxu?
a) B Meradazy 6) B mpodazy B) B aHaazy r) B Tenodasy

3. Ilo cocmagy xpomamuda npedcmasisem coooll...
a) mapy TOMOJIOTHYHBIX XPOMOCOM 0) OTACIBHYIO XPOMOCOMY
B) yaBOoeHHYI0 Monekyy /JITHK r) oxHy monekyny JHK
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4. Comamuueckas Kiemka Kodcu uenogexa cooepacum 46 xpomocom. CKOIbKO XpOMOCOM
bydem coodepoicamsb Kaxicods u3 ee 004epHUX KIemOoK NOCie 08YX MUMOMUYECKUX OelleHUll
UCXOOHOU KlemKu?

a) 23 0) 46 B) 92 r) 184

5. Kakas popma becnonozo pazmmodrcenus Haubosee Xapakmepua 0Jisk MX08 U NANOPOMHUKOB?
a) (parmenTanus
0) cropoobpazoBaHue
B) BEr€TaTUBHOE Pa3MHOXKEHUE
I') IOYKOBAaHHE

6. CxonbKO NOHOYEHHBIX AUYEKTIeMOK 00pa3yemcs u3 Kaxicoou OUNIOUOHOU KIemKU 8 X00e
0602€He3d 8 JHCEHCKOM OpeaHusme?

a) 1 0)2 B) 3 r) 4
7. K ghopmam becnonoeo pazmHodicenuss OmHOCUMCA:
a)criopooOpa3oBaHHE
0)nmapTeHoreHes
B)repMadpoIuTU3M

I') OIJIOIOTBOPEHUE

8. B s0pe siiyexiemxu Hcu8omnoco cooepaicumcsi 16 xpomocom, a 6 siope
cnepmamo3ouda 3mozo HCUBOMHO20 :

a) 24 XpOMOCOMBI

0) 8 xpoMocom

B) 16 XxpoMocom

r) 32 XpOMOCOMBI

9. B aodpe cnepmamo3ouda HAxXoOumcsi HaboOp XpoMOCOM...
a) TaryIOWTHBIN 0) TUTITONTHBIN
B) TPUILIOUTHBIN r) HA0Op XPOMOCOM OTCYTCTBYET

10. Vkaowcume ocnosnoe omnuyue npoyeccoé mumosa u meuosa...
a) B IIpoliecce JIeJeHUsl 00pa3yeTcs pa3HOe KOJIMYECTBO KIETOK
0) nouepHUe KIETKH HMEIOT pa3In4yHble HA0OPHI XPOMOCOM (JIUTIIIOUIHBIE U
rarIONIHbIE COOTBETCTBEHHO)
B) MPOIIECCHI MPOTEKAIOT B PACTUTENBHBIX U B )KUBOTHBIX KJIETKaX COOTBETCTBEHHO

11. Hazoeume seproe svickaszvieaHue...

a) mpu 06eCcIoIoM pa3MHOKEHHH JJOUYEPHHUE 0COOM 00pa3yroTCs C pa3IuIHBIMU
XPOMOCOMHBIMH Ha0OpaMH, Tak Kak B 00pa30BaHHH ITOTOMCTBA YYaCTBYIOT
pa3Hble KIETKA MAaTEPUHCKOTO OpraHu3Ma

0) mepBoe M BTOpOE JIEJICHHE Mek03a MPOUCXOAT COBEPIICHHO OJIMHAKOBO, /1B
JEJIeHUs HEOOXOIUMBI JUTSI TOTyYeHHS 4 KIETOK U3 OJHOMN

B) KJIOHUPOBaHWE OpPTaHH3Ma IPOMCXOJUT TOJBKO B HCKYCCTBEHHBIX YCIIOBHUSX

MyTeM MUTO3a

T') ¥ MHTO3 i MEH03 TIPOTEKAIOT HEMPEPHIBHO M OYEHBb CTPEMHUTEIHHO (32 MHHYTHI

WJIU CEKYH/IbI)
12. Meiio3z omauuaemcs om mumosa.
a) MPOIIECCOM KPOCCHUHTOBEPA U KOHBIOTAITEH XPOMOCOM
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0) Hanmmurem npodassl, MeTadassl, anadazbl U Tenodassl
B) MEHBIIECH MPOIOKUTEITBHOCTHIO
') HAJIMYUEM BepeTeHa JIeJICHUs

13. Konwrocayus xpomocom npoucxooum 8
a) mpogaza MUTO3a
0) mpocdaze | meitoza
B) aHa(aza MuTO3a
r) npodasze Il meitoza

14.Yemanosume u soinuwiume xXapakmepHvle 4epnibl noj106020 muna pasmHOICEHUA

A) IOTOMKHU UACHTUYHBI POIUTEISAM
b) onna poaurensckas ocoob
B) ocHOBHO# KJI€TOYHBII MEXaHU3M — MEHO03
I') OCHOBHOI1 KJIETOUHBIM MEXaHU3M — MHUTO3
J1) MOTOMKH reHETHYECKH YHUKAIIbHbI
E) He BcTpeuaeTcst y TO3BOHOUYHBIX

Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS

1. Kaxk naswisaromes NPU3HAKU, HE NPOABJIALIOWUECS ) 2u6pu@06 nepeoco nOKoJIeHus.!

a) peIeCCUBHBIMU;
0) TOMUHAHTHBIMH;
B) TOMO3HT'OTHBIMH
I') TETePO3UTOTHBIMU

2.Bvibepume npasuibHvle omeemoi.

HpI/I MOHOFI/I6pI/I)IHOM CKpCIINBAHUU UCXOAHBIC POAUTCIBCKUC (l)OpMBI JOJIDKHBI:

A) OTHOCHUTBCS K pa3HbIM BHJIaM;

b) oTHOCHTBCS K OIHOMY BH1LY;

B) ObITh TOMO3UTOTHBIMY,

I') ornmMuatbes o 0JIHON Mape NMPU3HAKOB,

J1) OBITH T€TEPO3UTOTHBIMU;

E) oTnnuaThCst M0 HECKOIBKUM MapaM MPU3HAKOB.

3. Kak nazvieaemcsi COBOKYNHOCMb 2€HO6, NOJIY4YEHHbIX OM podumeﬂeﬁ, nymem CIusiAHusA cameni

MYHCCKOU U IHCEHCKOU 0cobel?
a) KapUOTHIT 0) deHotun B) T€HOTHUII I) T€HOM

4. Kak Hazvieaemcs nepsbiii 3akon 1.Menoens?
a) 3aKOH pacCIICTUICHHsI PU3HAKOB
0) 3aKOH eJMHOOOPAa3HsI EPBOTO MOKOJICHHS
B) 3aKOH HETOJIHOTO JIOMUHHPOBAHHSI
) 3aKOH CLEIUICHHOTO HACJIe0BaHHs TIPU3HAKOB

5. Kakas ywacme nomomcmea sagnisemcs Hocumenem OOMUHAHMHO20 NPUSHAKA NPU
CKpewuBanHuLu 2emepo3ucomHuiX poOUmenbckux ocobeu?
a) BCE OTOMCTBO 0) ojHa BTOpas 4acTh
B) 3/4 moTomcTBa ') OJTHA YeTBEepTast 4acTh

6. Kakoe cyacoenue eprnoe?
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a) (heHOTHUN 3aBUCUT TOJBKO OT T€HOTHUIIA

0) FreHOTHIT OpPraHu3Ma, MPOSIBIIAIONIETO B (PEHOTHITE TOMUHAHTHBIH MPU3HAK, —
AA

B) raMeThl HECYT TOJIBKO OJMH MPU3HAK U3 aPhl

T') 3UroTa 00pasyercs u3 ABYX raMeT U HeceT B ce0e Habop Xxpomocom 4n

1. IIposenu ananusupyrowee cCKpewusanue 2opoxa ¢ Hceimovlmu cemenamu (cenomun AA).
Kaxkoe pacwennenue no ¢oenomuny osrcudaemcesi 6 nomomcmee?
a) 100% xenTeIx ceMsH 6) 100% 3eneHbIXx ceMsH
B) pacmeruienue 3:1 r) pacmieruieaune 1:1

8. I'enomun kapeznazoeo uenosexa c onunnvimu pechuyamu AaBb. Cronvko munos camem
Modxcem 06pazo0eamv OaAHHbIN OPSAHUZM?
a) 1 0) 2 B) 3 r) 4

9. JKenmuwie 2naoxue cemena copowu OOMUHUpyrom kax npuznaxu. Kaxoii ecenomun
coomeemcmeyem 3e1eHbiM MOPUWUHUCTIBIM CeMeHaM?

a) AaBb 0) AABB B) aaBb r) aabb
10. I0e y uenoseka pacnonosicen 2eH, 8b13b18AIOWUL 2EMOPUNUIO?
a) B Y-XxpoMmocome 0) B ayTocome
B) B X — XpOMOCOME T) HE UMEET YETKOT'O MECTOIIOJIOKEHUS

11. I1pu ckpewusanuu ueprnoco kpoauxa (Aa) c uepruvim kpoauxom (Aa) 6 nepeom noxoienuu
RONYYUMCS KPOIUKOB:

a) 100% gepHble;

0) 50% gepHbIX, 50% OebIX;

B) 75% uepHbIX U 25% OenbIX.

I') 100% Oenbie

12. I'enwt, pacnonosicenuvie 8 Y-xpomocome, nepedaromcsi ...
a) OT OTIIa BCEM JICTSIM 0) OT OTIIa CBIHOBBSIM
B) OT MaTE€pU BCEM JIETAM T) OT OTLa JI0YepsIM

13./3 onnooomeopennou satiyexiemku paseusaemcs Maibyuk, eciu nocie Oni000meopeHus 6
3uUe0me OKaNCemcs XpoMOCOMHbLU HADOP

a) 22 aytocombl + Y

0) 22 ayTocomsl + X

B) 44 aytocomsel + XY

r) 44 aytocombl + XX

14. Pewuume 3a0auy (omeem 3anuwiume, Kax nocie008amenibHOCb Namu yugpp,
COOMBEMCMBYIOUUX BONPOCAM 8 YCILOBUL)'

VY cobak BHCSYHE YITH TOMUHUPYIOT HaJl CTOSTYUMH. [Ipy CKpenBaHuy TeTepO3UTOTHBIX

co0ak ¢ BUCSYMMH YIIAMU U COOAK CO CTOSTYUMH yIIaMU TOTy4dmin 214 1meHKoB.

a) CKOJIbKO TUTIOB TaMET 00pa3yeTcsl y cO0aKu CO CTOSTYUMH yIIaMu?

6) Ckonbko pa3HbIX GpenoTunon Oynet B F1?

B) CKOJIBKO pa3HBIX TeHOTUIIOB Oyaet B F17?

r) CKOJIBKO TeTepO3UTOTHBIX )KUBOTHBIX OyzeT B F17?7

1) CKOJTBKO )KUBOTHBIX C BUCAYMMU yiramu Oyaet B F1?
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Tema 2.6. 3aKOHOMePHOCTH U3MEHYHMBOCTH
1. U3menenue uucna nonoguix xpomocom 6 Kiemke CrLydHCUm npumepom mMymayuu
a)reHHOU 0)reHOMHOI
B)XPOMOCOMHOM I')COMaTHYECKOU

2.Bce nucmous 00H020 pacmenus umeom 0OUHAKOBbLIL 2eHOMUN, HO MO2YI PA3IUYAMbCSL NO
a) YUCIly XPOMOCOM 0) denorumy
B) TeHO(OHTY ') TEHETUYECKOMY KOIY

3. Aymocomul:
a)BCTPEYAIOTCS TOIBKO y CaMIIOB;
0)BCcTpeyaroTcs TOJIBKO y CaAMOK;
B)Pa3IMYaAIOTCS Y CAMIIOB M CaMOK;
I')OAMHAKOBBI y CAMIIOB M CAMOK.

4. Hazoeume memoo, A8NAI0WUNCA OCHOBHBIM 8 U3VHEeHUU 3aKOHOMEPHOCMEl HACIe008aHUS,
Komopulil pazpaboman u énepgvie npumenun 1. Menoens.
a) CKpelIuBaHUE 0) ruOPHUIOTOTHICCKUI
B) rulOpuau3anus I') TeHEaJOTHYECKUM

5. B cospemennyto snoxy y arooeu yeeauuusaemcs Yucio Hacie0CmeEeHHbIX U OHKOJI02UYeCKUX
3a601e6anull 8 C1e0CMBUU:

a) yBEJIMYEHUS YUCICHHOCTH HACEJIEHUS 3€MHOT0 11apa;

0) M3MEHEHUsI KIIMMaTHYECKUX YCIOBUIA;

B) 3arps3HEHMsI Cpe/ibl OOUTaHUS MyTareHaMu;

I') YBEJIMUYEHHs MJIOTHOCTH HAceNIeHHs! B FOPOax.

6. Ymo u3 HudicenepeuucienHo20 nepedaemcs no HAc1edcmay om pooumeinel K HOmomKam?
a) MpHU3HaK
0) KOHKpeTHast MOAU(UKAIISI
B) HOpMa peakuuu
r) heHoTun

7. YV npasopykux kapeenasvix pooumeneil poouncs 1e6opyKull 20y6021a3vlii pebeHox.
Hazosume ghopmy uzmeHuugocmu, npumMepom KOmopoul CIYHCUM MO A6leHUe
a) MyTaIlMOHHAS
0) KOMOMHATHUBHAS
B) MOIU(UKAIIMOHHAS
r) cioyyaiiHas (eHoTHIHUYecKas

8. Vkaoicume ocnosnylo npuuuny, 6 pe3yrbmame KOmopou y 6e2emamugHo20 HOmomMcmeda
00HO20 KYCMa cCMOPOOUHbL NOAGUNIUCHL A200bl PAZHO20 pa3mepa.
a) MOTOMKHU B pe3yjbTaTe KOMOMHATUBHONW U3MEHUMBOCTH UMEIOT Pa3HbIM T€HOTHIT
0) y IOTOMKOB pa3zHasi HOpMa pPeaKiuu
B) MOTOMKH BBIPOCIIM B Pa3HBIX YCIOBHSIX CPEIbI
I) y MOTOMKOB MOSIBUWIKCH pa3HOOOpa3HbIe MyTalluu

9. Uzmenenue cmpyxmypwoi moaexyavl JJHK noo eozoeticmseuem Xumuieckux MymazeHos
(Koaxuyuu, necmuyuovl, 2epouyudsl) npedcmasisiem coooul

a) COOTHOCUTEIbHYIO H3MEHUYHUBOCTh

0) MO (PHUKAITMOHHYIO H3MEHUYHUBOCTh
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B) TCHHYIO MYTaIl1IO
I') KOMOMHATUBHYIO H3MEHYHBOCTh

10. Henaemcsa au noxazanHwvlil HUMNCE CIMAMUCIMUYECKU PO 8APUAYUOHHBIM?

Yucno 49-509 |51-529 |53-549 |55-569 |57-589
SPUTPOLIUTOB
Yucno Myx4uH
(%) 0,5 6 30,5 49 13
a) na 0) Her B) 3aTPYyAHSIOCH OTBETUTH

11. B meouko-cenemuyeckyro KOHCYIbmayuio 00pamuiics 60JIbHOU, CMpaoaroujull 2eHHbIM
3abonesanuem. Ananus pooocio6HOl NOKA3aN cledyruee:
— 3a00/1€86aHUe BCMPEUAEmcs YACMO M 80 8CeX NOKONEHUSAX,
— 3a0071€6aHUe 6CMPEUAEmCsl MOAbKO Y MYHCUUH,
— 3abo/esanue nepedaemcs om omya K CblHy.
Ha3zoBute THI Hacieg0BaHMs STOTO 3a00I€BaHUSI.
a) JOMUHAHTHBIN, CIETNIEHHBIN ¢ X-XpOMOCOMOK ) ayTOCOMHO-pPEIIECCUBHBIN
B) PELIECCUBHBIH, CLEIUIEHHbIN ¢ X-XpOMOCOMOM I') ayTOCOMHO-JOMUHAHTHBIN
1) CIICTUICHHBIN ¢ Y-XpOMOCOMOM

12. ITopooucmuix mensx cooepaucany 8 RIOXUX YCI08UsIX, OHU BbIPOCIU HUSKOPOCTbIMU U OABAIU
He 5000 n monoka 6 200, a moavko no 1000 1. Ckonrvko monoxa 6yoym oasams ux nOMoMKU
ApU COOEPACAHUU 8 XOPOUUX YCIOBUAX?

a) 1000 n 6) 2000 — 3000 n B) 5000 i

13, Ymo nazviearom cenomunom?
a) Habop XpPOMOCOM B 3UT0Te 0) Habop XPOMOCOM, XapaKTEepHBIH JIIsl JTaHHOTO BHJIA
B) Ha0Op XpOMOCOM B raMeTax  T') T€HbI, paclOJI0KEHHBIE B OTHON XpOMOCOME

14. Mymayuro cuumarom 2eHOMHOU, eciu (8bibepume 6ce npasuibHvle OMEenbl)
a)4YKCII0 XpPOMOCOM YBEIMYMIOCH Ha 1-2
0)usmensiercs cTpykrypa resa B JJHK
B)y4acTOK OJHOI XpOMOCOMBI IEPEHECEH Ha JIPYTYIO
T') BO3HUKJIY TIOJUITIONIHBIE OPTaHU3MbI
J1)y4acTOK XpOMOCOMBI IepeBEpHyT Ha 180°
€)ITPOM30IIIIIO KPaTHOE YBEITMYEHHUE YK CIIa XPOMOCOM

Tema 3.1. UcTopusi 3BOJIIOLMOHHOTO0 Y4eHHsI. MUKPO3BOJIIOLUS

1. Hazoeume y opeanuzmos npucnocoonenue, Komopoe 603HUKIO ) HUX 8 X00e 2680I0YuU U
ABUNIOCH PE3VIbMAMOM 0eUCMEUs. 8 OCHOBHOM MeNHCEUO0801 O0PLObL 3a CYyUjecmeosanue.
A) NIMHHBIA KOPEHb Y BEpOIIOKbEN KOIIOUKH
b) coxpaHeHune y KakTyCOB OCTaTKOB JIUCTHEB B BUJIE KOJIOUEK
B) dopmupoBanue 3amacos xupa B ropoe BepOiroaa
I') sipkas oxpacka caMOB y (a3aHOB, YTOK U Kyp
2. Hazosume s6nenue, komopoe Ciyscum npumepom MUMUKpUU
A) okpacka 00XbHX KOPOBOK U KOJIOPAJICKOTO XKyKa
b) Mmyxa-06onbirerosoBka mo gopmMe U OKpacke moxoxa Ha oc
B) cBetsioe Oproxo u TeMHast CIUHA PBIO
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I') 3enenslii HBET Ky3HEUMKA

J1) cxoncTBO (hOpMBI Tella MMHIBUHA U TIOJICHEH
3. Hazosume 8ud 60pvobl 3a cyujecmeosarnue, pe3yibmamom KOmMopou A6Isemcst Hanudue apKoi
OKpACKU y 60ACLUX KOPOBOK U OC

A) BHyTpUBHOBas

b) MmexxBuoBas

B) 6opb6a ¢ HeOnaronpusATHEIMU (PaKTOPaAMH HEKUBOM MTPUPOIBI
4. Haszosume ¢hopmy ecmecmeeHH020 omoopa, npumepom KOMOPOU CLYICUM opmuposanue
Pazuuuil - 3eMAAHbLIX  YAUMOK N0 KOIUYeCmey NOoA0C HA — paKosume U  CmeneHu
NUSMEHMUPOBAHHOCMU BXOOHO20 OMBEPCMUSL PAKOBUHBL 8 3A8UCUMOCTIU OM OKPACKU (DOHA

A) nBrKymumii 0T60p

b) crabunuzupyromuit or6op

B) paspsiBatoiuii or6op

I') monoBoii oT6Op
5. Hazoeume y opeanuzmos npucnocoonenue, KOmMopoe B03HUKIO 8 X00e I80JI0YUL U SAGULOCH
pe3yibmamom Oelucmeust 8 OCHOBHOM 00pbObl 34 CYWecmeosanue Mexncoy OpeaHusmMamu u
HeONa2oNPUAMHLIMU PUIUKO-XUMUYECKUMU DaKmMOopamu npupoosl

A) JUIMHHBINA KOPEHb Y BEPOIIOKbEH KOIIOUKU

b) coxpaHeHune y KakTyCOB OCTaTKOB JINCTHEB B BUJIE KOJIOUEK

B) nenue caMIioB nruig

I') sipkast okpacka camioB y (a3zaHOB, YTOK U Kyp

6. Ymo 6 orcusoti npupooe sa61semcs nokazamenem UHMeHCUGHOCMU (HanpsicenHocmu) 60pbobl
3a cywecmeosanue?

A) cpeanuii Bo3pacT ocobeit

b) xonmnuecTBO 0CcOOEH B mOMyNAuu

B) muopoButocts ocobe

I') BenmnunHa apeana

J1) cooTHOIIIEHHE OCOOEH pa3HOTOo Mo
7. Hazosume ¢hopmy ecmecmeenno2o omboopa, 61a2o0aps KOMopou 4ucio 2ia3 u KOaudecmeo
nanvbyes Ha KOHeUHOCMAX NO360HOYHBIX HCUBOMHBIX OCIAEMCS 8 meyeHue OIUMENbHO20 6PeMeHU
NOCMOSIHHbIM

A) nBuwxymui oToop

b) crabunuzupyronmii or6op

B) paspsiBatomiuii or6op

I') nonosoii oT60p
8. Bootcbu KoposKku U ocbl UMerom ApKyl0 OKpacky. Yxascume mepmuH, NPUMEpPOM KOMOpo2o
CILYHCUM DO SA6TEHUE

A) anmanrarus

b) Mumukpust

B) mackupoBoYHast okpacka

I') mpenynpexnaromias (yrposkarorias) OKpacka
9. Hazosume ¢opmy ecmecmeennoco omoopa, npumepom KOMOpPOU CAyicam creoyioujue
ABNEHUS: 80 BpeMsi OYpU NPEUMyUWeCmeeHHO 2UOHYm Nmuysbl ¢ OJUHHLIMU U KOPOMKUMU
KPbLIbAMU, HAUOOALWAS 2ubenb Oemenbvlulell MAeKONUMarwux Habanooaemcs ¢ mex cemvsx,
paszmep Komopwix Oobue UlU MeHblUle CPeOHe20 3HAYeHUs

A) nBrKymuii 0T60p

b) crabunusupyromnuii or6op

B) paspsiBatomiuii or6op

I') monoBoii oT6Op
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10. Kax na npomsdiceHuu HecKOIbKUX 0eCAmMKO8 NOKONeHUl Oy0em U3MEHAMbCS YUCIeHHOCHb
nonyIAYUll, nonasuiell 8 6J1a2oNpuUsiMHblLe YCl08UsL 6HEUHell CPpeobl, 20e OMCYMCMEYION XUWHUKU
U KOHKYypeHmbl?

A) Oyjer MeJIEHHO BO3pacTaTh 10 MAKCHMAJIbHO BO3MOYKHOM B 3TUX YCIIOBHUS BEIIMYUHBI

b) cHauwama uwmcio ocobeil yBENWYHTCS, 3aTEM YMEHBIIUTCS, CHOBA BO3pPAcCTEeT M0
MPOMEXKYTOYHOTO 3HAYCHUsS M OyJIeT COXPaHATHCS C HEOONBIIMM KOJICOAHHE OKOJIO 3TOTrO
3HAYCHHUS

B) cHavana Bo3pacTeT 10 MAKCMMaJIbHO BO3MOYKHOTO B 3THX YCIIOBUAX 3HAUCHUS, a 3aTEM
yHajaeT 0 KCXOIHOTO 3HAYCHHUsI, OyIeT COXPAHATHCS C HEOONMBIINMU KOJICOAHUSIMHU OKOJIO ATOTO
3HAYEHUS
11.Hazosume ¢opmy ecmecmsennoco ombopa, pe3yibmamom KOmMOpou se1semcs ympama
KPbLIbE8 Y YaACmu NMuY U HACEKOMbIX, NAIbYEE8 Y KONbIMHbIX U KOHEYHOCMell V 3Mell

A) nBuwxymuii oT00p

b) crabunuzupyromuit or6op

B) paspsiBatoiuii or6op

I') monoBoii oT6Op

Tema 3.2. MakposBosnonysi. BoO3HUKHOBeHUe M pa3BUTHE KU3HM HA 3emuie

1. Vkaxure napy roMOJOTHYHBIX JPYT IPYTY OPraHOB
a) pora oJieHs ¥ pora ObIka
0) KppUTO 0A00YKHU U KPBUIO JIETy4el MBIIIN
B) KPBLJIO JICTYYCH MBIIIHA U KPBLIO Opiia
T') TJ1a3 MJIEKOMUTAIOIIET0 U ria3 KajabMmapa

2. YT0 U3 HIKE MEePEUUCIIEHHOI0 SBISIETCS apoMOp(}h0o30M — OHUM U3 CIIOCOOO0B (TyTeit)
Omosornyeckoro mporpecca?

a) opMUpPOBaHUE XOP/IbI

0) popmMupoBaHuE y MIEKOIMUTAIOIINX BTOPUYHBIX MOJOBBIX TPU3HAKOB

B) (OpMHUPOBAaHUE Y HACEKOMBIX OKPOBUTEIBCTBEHHONW OKPACKU

T') YIIPOIICHNE CTPOSHUS HEPBHOM CHCTEMBI Y TIApa3UTHUECKUX YEePBEH

3. IlpuurHO# BOZHUKHOBEHUS MPSIMOXOXKIACHUS SBHIIOCH:
a) 3aCyLUIMBOCTb KJIUMaTa
0) cTagHbIi 00pa3 KU3HU
B) HEOOXOAMMOCTh B OCBOOOXACHUU PYK
T') TpylOBast JesITeIbHOCTD

4.V yenoBeka UMEIOTCS MPU3HAKH, CBSI3aHHBIE C MPsAMOXoxaeHueM. HazoBure ouH u3
ITHX TMPU3HAKOB
a) cBOJ(YaTas cromna
0) cpocinecst KPeCTIIOBBIEC TTO3BOHKHU
B) XOPOIIIO PA3BUTHIE KIIFOUHIIBI
r) HeOoblKe HaAOPOBHbIE TyTH
1) HINPOKOOTCTAaBJICHHBIH Majel pyKu

5. CymiecTByeT HECKOIBKO JI0KA3aTeIbCTB TOTO, YTO MPECTABUTEIN Pa3HBIX YEIOBEYECKUX pac
OTHOCSTCS K OJJHOMY U TOMY ke Orosiorndeckomy Buay Yemosek pasymubiii (Homo sapiens).
YKaXnuTe 0JJHO U3 BaKHEUIINX JOKA3aTEIbCTB

a) y HUX BCTPEUaIOTCsl OJIMHAKOBBIE MyTaI[l1

0) OHM CTPaJalOT OJIMHAKOBBIMU 3a00JICBaHUSIMUI
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B) MIOTOMKH OT Opaka MpeiCcTaBUTeIeH pa3HbIX Pac MIOIOBUTHI

F) BCC OHU UMCIOT CXOAHBIC IIPU3HAKU: CEMb IIEHHBIX IMTO3BOHKOB, TCIINIOKPOBHOCTD,

4eTbIpe rpynimsl kposu ABO

6.CXOI[CTBO YCJIOBCKA U MJICKOMMUTAKOIINX JKUBOTHBIX CBUACTCIILCTBYCT 00 ux:

a) poACTBE

0) OIMHAKOBOM ypOBHE OpraHU3aluu
B) KOHBEPIEHTHOM CXOJICTBE

T') IPOUCXOKACHUH OT Pa3HBIX IPEIKOB

7. Kakoe u3 yTBepxaeHUI Haubosee MpaBUIIbHOE:!

a) Bug — 310 karer Oopusl, HC CYHICCTBYIOIIAA B IPUPOJAC, HO IPUHATAA YUCHBIMU IJISA

BBISIBJICHUA pa3111/1q1/1171 MCKAY OpraHu3MaMu.

6) Bug — a0 pcalibHadg KaTCropust U3MCHAIOIINXCA OPraHU3MOB, CYIICCTBYIOIIAA B

pUPOJIE.

B) Bug — a0 peajibHasa KaTCropus, 0603Haqafoma}1 Ipynily HCU3MEHACMBIX OPraHU3MOB.

8. Kto u3 nmepeuncieHHbix opranu3MoB HE MokeT 9BOIIOIIMOHUPOBATH:
a) caMKa I4eJIbl
0) MOMYJIAIHS MTUe
B) cTast ronmyoeit

9. Ocob6u pazubix nonynsiui ntull HE criocoOHbI K CKpennBaHuio MeXay COO0M, eciu:

a) eCIIM OHU HACEJIAIOT PAa3JIMYHbIC YaCTH apeaja

0) ecii OHM 00J1a/1aI0T pa3HBIM HA0OPOM XPOMOCOM

B) ecJIi HAabOp XPOMOCOM OJMHAKOB, HO OTIMYAETCS 1O PSAY TEHOB
I') €CIIM CAMKH U CaMIbl UMEIOT ONIEpEHbE PA3INYHON OKpPaCKH

10. JIBroky1ieit 1 HanpasJIsIoLIed CUI0N YBOJIIOLIUN SIBIISETCS:
a) TUBEpreHIus IPU3HAKOB
0) pa3HOOOpa3HbIe YCIOBUS CPEbI
B) IIPUCIIOCOOJIEHUS K YCIOBUSM CPEJIbI
T') €CTECTBEHHBIH 0TOOP

11. [IprcrnocobaeHHOCTh HOCUT OTHOCUTENBHBIN XapakTep, TaK Kak ...

a) mobas ajanTalys meaecoodpasHa TOIbKO B ONPEACTEHHBIX YCIOBUIX
0) apomopho3 ajgeKo He cpaszy MO3BOJIIET OPraHU3MaM IMPUCTIOCOOUTHCS
B) 60ph0a 3a CyIecCTBOBaHUE MOXKET MMPUBECTH K THOENN BUIA

I') IPU PE3KUX U3MEHEHUSX YCIOBUN Cpe/bl FpyIa MOXKET MOTHOHYTh

12. 'OMONOrHYHBIMHM OPTaHAMH CUUTAIOT:

a) CXOJIHbIE MO MTPOUCXOKICHUIO

0) BBINOJIHSIOUINE OJMHAKOBYIO (DYHKIIHIO
B) HE UMEIOIIUE OOIIEro CTPOCHUs

T') pa3JIMYHbIE [0 MPOUCXOKICHHUIO

13. Kakoe u3 mprciocoOIeHH MOYKHO CUMTATh UIMOadanTaIuei?

a) yTpaTa OpraHoB IUILEBAPEHUS Y IUIOCKUX YepBei
0) BOSHUKHOBEHHE TETUNIOKPOBHOCTH

B) MOSABJICHUC ITOJIOBOI'0 Pa3MHOKCHHUA

T') IPEBPAICHHE JINCTHEB KAKTYCa B KOJTIOUKH
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14. Jloka3aTenbCTBOM MPOUCXOXKICHUS YSIIOBEKA OT KUBOTHOTO SIBIISICTCSI:
a) CIOCOOHOCTh K a0CTPAKTHOMY MBIIIICHUIO
0) HaTMYue PyAUMEHTOB M aTaBU3MOB
B) 00JIBIIION 00BEM MO3Ta
') cBOJ(YaTasi CTorna

15. B otianuue oT 4enoBeKooOpa3HbIX 00€3bsH y YeTOBEKa UMEETCS:

a) pesyc-hakTop

0) paccymo4Hast e TEIbHOCTh
B) YEThIPEXKAMEPHOE Cep/Iiie
') aOCTpaKTHOE MBITIICHUE

KpnTeplm OLCHKH OCBOCHMSA JUCHUIIMHBI HA 3TAIl€ MPOBECACHUSA TECTUPOBAHUSA 110 TEMaM

O1l€HKH 10 JUCIUIUINHE

VY noBnersopu- Heynosnersopu-
OtnnyHO Xopomo p y p
TEJIbHO TEJIHO
I'myGokoe 3HaHME Xopomee [Tnoxoe nonumanue | CTyAEHT HE YCBOMII

TEMBI,

90-100% mpaBuIBHO
BBIMTOJHEHHBIX
3a1aHUI

MOHUMAHHUE TEMBI,
89-70% npaBHIBLHO
BBIITOJHEHHBIX
3a4aHui

TEMBI,
69-50% mpaBUILHO
BBITTOJHEHHBIX
3aaHui

Temy, MeHee 50%
IIPABUJIbHO
BBITOJIHEHHBIX
3a1aHUI
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KOMIIVIEKT KOHTPOJIbHO-UBMEPUTEJIBHBIX MATEPUAJIOB
IO ®OPMAM ITPOMEXYTOYHOI'O KOHTPOJIA

Iopsaok opraHu3anuu KOHTPOJIS U OLlEHKH OCBOEHHSI MPOrPaMMbl
001eo0pazoBaTeJIbHOM IUCHHUILIUHBI «Brosiorus».

@opMoOl  IPOMEKYTOYHOM arrecTalMd IO JUcCUMIUIMHE buomorus — gBisieTcs
oughghepenyuposannwviil 3awem, KOTOPHIA IpoBoauTCs Bo 2 cemectpe (1 kypc).

1. YciaoBue qonycka K NpoMe:XKyTOYHOM aTTecTaluu

VYcnoBueM f0mycka K MPOMEXKYTOUYHOM —aTTECTAllMd MO AUCIUIUIMHE SBIISICTCS
MOJIOKUTENbHAS TEKYIIasi yCIIEBAEMOCTb, BBIMOJIHEHHUE TPAKTUYECKON YacTH MPOrPAMMBI.

2. Copnep:xkanue 3a1aHui

Bce BapuaHThI 3a1aHUi HIIEHTUYHBI 110 COACPKAHUIO, CII0KHOCTHU BBITIOJIHEHUS, 00bEMY U
BPEMCHH BBITIOJTHEHUS. 3a/IaHUs MTPOBEPSIOT OCBOSHHOCTH OCHOBHBIX JJIEMEHTOB TPeOOBaHUM,
MPeyCMOTPEHHBIX paboyeii mporpaMMoii 0011e00pa3oBaTeIbHON JUCIIUILTHHBL.

Kaxpiii BapraHT COEPIKUT BOIIPOCHI 10 BCEM pa3jieliaM u TeMaM 001eo0pa3oBaTebHOM
JTUCIUIUIMHBL. BapuaHThl aHAIOTUYHBIE IO KOJUYECTBY 33IaHU U CII0)KHOCTH BBIITOJIHEHUS.

3. Kpurepuu oueHkun

OTtBeT oOyyaromierocs OIICHHBAeTCS MO MATHOAIBLHOU cucteme. Kaxmoe 3amaHue npu
BEPHOM BHITNIOJTHEHUH OlleHnBaeTcs B 1 6ayut. MakcumanbHOe KomudecTBo 6amuioB - 30.

[Tpu BeionHeHuU 27 1 GoJee 3aAaHuii 00yJarOIIUNCs MOTy4aeT OUEHKY 5 (OTIMYHO).

[Ipu BemmonHenuu ot 22 A0 26 3aganuii padboTa olleHuBaeTcs Ha 4 (XOpoIo).

[Tpu Beimonuenuu ot 16 10 21 3aganuii pabota oreHuBaeTcs Ha 3 (yA0BIETBOPUTENBHO).

B cinywyae HeEynoBIETBOPUTENBHOTO pe3yjbTaTa oOydarlolluiics HMMEeT IMpaBoO Ha
MOBTOPHYIO cJady 3adera, TPEeTUHd pa3 3adeT caaeTcss OOydarolmuMcsi B TMPUCYTCTBUU
MIPETNoIaBaTelis U MPEACTaBUTENS aIMUHUCTPAIINH (KOMUCCHH).

4. PeriameHT NpoBeIeHUs

Jlia mpoBeneHust AU @epeHInpoBaHHOIO 3a4yeTa oTBoAuTcs 1,5 vaca (akagemuueckas
napa). OOyuaronuiicss UMeeT MpPaBO Ha BBHIOJIHEHUE 33JaHUS 3aTPATUTh HEe 0oJiee OTBEIEHHOTO
WHTEpBaja BPEMEHHU WIH CJIaTh paboTy paHee OrOBOPEHHOTO BPEMEHHU.

Jlo Hayana BBIIONHEHUS 33aJaHUI 00ydYarOIIMICS MONy4al0T UHCTPYKIMIO TIO MpaBUiIaM
BBITIOJIHEHHS 1 O(DOPMIICHUSI OTBETOB, YCJIOBUI OLICHUBAHUS PAOOTHI.

OTBeTHI K 33JaHUSIM 3aHOCATCSA Ha OTJAEIbHBIA JUCT (MTOAMUCAHHBIA COOTBETCTBYIOIINM
00pa3oM), KOTOPBIHN CAAETCS MPETOAaBaATENIO ISl IPOBEPKH.

OOyyaromuiics UMEEeT MPaBO HCIONH30BaTh YEPHOBHK, KOTOPBIM TOCTE MPOBEACHUS
muddepeHIIMPOBAaHHOTO 3a4eTa YHHUYTOXKAETCS M IMPOBEpPKE HE MOANEKHT. 3alMCH Ha JIHCTE
OTBETOB JIOJDKHBI BBITIOJIHITHCS YETKO, pa300pUnBO, pyuKoi cuHero mBeta. [Ipu mcnpaBieHun
OIIMOOK HEBEPHBIA OTBET JOJDKEH OBITh aKKypaTHO 3a4epKHYT, PSAOM 3alUCHIBACTCS BEPHBIM
OTBET.

[TuceMeHHBIE OTBETHI OOYYAIOIIMXCS MPOBEPSIOTCS TMpermojaBaTelieM B TedeHue |
pabodero JHS M OTJIALIAIOTCS 10 IHS MPOBEIEHUS CIEAYIONIEro Mo PacliCaHUIO 3a4eTa.

HToroBas olleHKa BBICTABISIETCSA B BEJOMOCTh M 3a4€THYIO KHHUKKY 00Yy4aroierocs.

Bonpoch! 1J1s1 MOATOTOBKY K 3a4eTy 10 0MOJIOTHH
1. OCHOBHBIE MTOJOKEHNSI COBPEMEHHOM KJIETOYHOW TEOPHUH
Knaccugukaius ;xuBbIX OpraHu3MOB
3. OcOOEHHOCTH CTPOEHHUS KIIETOK PAaCTeHMU, KUBOTHBIX M TIpubOoB. [IpokapuoTnueckue
KJIETKH.
4. Xpomocomnass teopuss T. Moprana. IloHsTHe reHeTMueckoro Koja, €ro CBOWCTBA.
[TpuHIMIBI Tepeiaun HacIeICTBEHHON HH(OpMAaIIH.

N
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11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.
26.

27.

OOMeH BelecTB U IMpeBpalieHue dHepruu B kietke. [lnactudyeckuit u sHepreTUYeCcKuit
00OMeH.

dorocuHTe3 1 OMOCHHTE3 Oellka KaK MpUMEephI TUIACTUYECKOT0 0OMEHa.

JKu3HEeHHBIN UK KIETKH. MuTo3. Meiios.

DopMBbI pa3MHOKEHUST OPTaHU3MOB.

NunuBuyansHOE pa3BUTUE OPTAHU3MOB.

. OCHOBHBIC TIOHATUS TEHETHKH. 3aKOHOMEPHOCTH OOpa3oBaHUS TameT. 3akoHbl [

Menpens

3akonbl T. Moprana. CuemienHoe HaciegoBanue reHoB. HacienoBanue, clienieHHOE ¢
MIOJIOM.

W3MeHYnBOCTh NMPU3HAKOB. BU/Ibl N3MEHUYMBOCTHU: HACIIEICTBEHHAS M HEHACJIEICTBEHHASI.
Oco0eHHOCTH MyTalIUH.

Hcropus 3BosroinoHHOro yuenus. Yuenue Y. Jlapsuna

MuxkposBosmtonus MakposBostonusa. HanpaBneHus 1 MeXaHU3MbI SBOJTIOIIH.
Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIIe.

[TpoucxoxaeHue yenoBeka — aHTpornorenes. Pacer yenoseka. Yenosek OyayIiero.
Dkonorudyeckue PaKkTopsl U CPEIbl KUZHU.

DKojoruyeckas XapakTepUCTUKa BUA U MOMYJISIUN. DKOJIOTHYecKas: HUILA BUA.
Tpodudeckue nernu u cetr. OCHOBHBIE TTOKA3aTEIIN YIKOCHCTEMBI.

buocdepa - rTmobanpHas SKOJIOTHYECKAs CHCTEMA.

Hoocdepa.

AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouocdepy. 3arpsi3HEHUs KakK BUJA AHTPOIIOT€HHOTO
BO3ECHCTBHUS.

Murpamnusi ¥ KOHIEHTPUPOBAHHME TOKCHYHBIX BemecTB. [loka3zarenu KauecTBa
okpyxatomieit cpeast. [TJIK.

Okonorudeckue npodiemsl KpacHogapckoro kpasi.

Vpb6anuzamus. OcoOOEHHOCTH TOPOJCKOW Cpeibl, €€ OTIWYHS U BIHMSHUE Ha 37J0POBHE
YeJI0BeKa

buorexHonoruss kak Hayka ¥ TPOW3BOACTBO. OCHOBHBIE HaIpaBJICHUS COBPEMEHHOMU
OMOTEXHOJIOTHH.
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[Tpumep odopmienus TecT-ounera s npoBeneHus TudGepeHIIIPOBAHHOTO 3a4eTa

«Poccuiickuil 5xkoHOMUYeCKU yHUBepcuTeT uMenu 1. B. [TnexanoBa»
Kpacnomapckuit pumman POY um. I'.B. [Inexanosa

Otnen cpeanero npodecCHOHATBHOTO 00pa30BaHM

MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITN
(benepanbHOE TOCYIAPCTBEHHOE OO IKETHOE 00pa30BaTelIbHOE YUPEKICHUE BBICIIETO 00pa30BaHMs

Paccmotpeno TTHK buier k YTBEPXAIO:
[IpeameTHO-IMKI0BOM AU(pPepeHIHPOBAHHOMY Havansnuk ornena
KOMUCCHEH 3auerty CpeaHero
001eo0pa3oBaTebHBIX Ne 1l npo¢ecCuOHaIHLHOTO
TUCIUILTAH o0Opa3oBaHUs
Huctummuaa OYII.08
[Iporokos Ne 6 buonorus
ot «12» 01 2024 1.
CneuuanbHocTh: 43.02.15 /Mapkosckas C.A./
[Ipencenarens IToBapckoe U KOHIUTEPCKOE
WBanona JL.T'./ esno

CTpyKTYypHBI YPOBEHb OPraHU3AIUA MATEPUX OOIINN SIS 5)KUBOM U HEKUBOW TTPUPO/IBI
A) MoeKyJIIpHbII

b) xnetounslit

B) opranusmenHsli

I') 6uocdepnsiit

BriepBbie ceMeHamMu CTainyu pa3MHOXKATbCS:

A) IOKpBITOCEMEHHBIE

b) ronocemennsie

B) Bogopocaun

I') xBomu

Teopus kpeanlmoHU3Ma 00OBACHSAET MPOUCXOXKICHUE )KU3HU Ha 3emJie:

A) BEUHBIM CYLIECTBOBAHUEM, HE MCUE3AIOLIEHN U HE MOSABIISAIONIEHCS CYLITHOCTBIO
b) otHOpa30BbIM aKTOM TBOpPEHUSI ¢ a0COJIFOTHOM 11e71eCO00Pa3HOCTHIO

B) ob6pa3oBaHueM Ha OCHOBE HEOPIaHUYECKUX BEILIECTB

[') myTem 3BOJIOLMN OPraHUYECKUX COETUHEHUN

O uem CBUACTCIILCTBYCT CXOACTBO 3ap0m>1me171 OpraHu3MoOB IBYX CPaBHUBACMBIX KJIACCOB

JKUBOTHBIX (HaIpUMep, Yepernaxy U MbIIIN)?

A) o popMupoBaHUM 3apOJBIIIEH B OJJUHAKOBBIX YCIOBHUSIX

b) o ciyuaiiHom cxoncTBe

B) o Hanmuuuum eqMHOTO JIPEBHErO Mpeaka

[') o mpoucX0oXAeHUU OT Pa3HBIX MPEIKOB

HazoBure npusHak, CBSI3aHHBINA ¢ IPSIMOXO0XACHUEM YEJIOBEKA!
A) cBoguaras cromna

B) npotuBonocTaBieHHBII OOJBIION Manen pyKku

B) Hanuume yeThpex KOHEYHOCTEH

I') pa3BuTas Kopa roJIOBHOTO MO3ra

HazoBurte moJsiekysibl BEIIECTB, BXOJAIIMNA B COCTaB CTpyKTypHOro 3seHa PHK:
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10.

11.

12.

13.

14.

1) ATD 2) ryaHuH 3) HYKJICOTH]T 4) bocdopHas kucnora
A) BemectBa 1 u 2

b) BemectBa 1 u 3

B) BemectBa 1 u 4

I') BemectBa 2 u 3

J1) BemectBa 2 u 4

Ha3zoBuTe HYKJICHHOBYIO KUCIIOTY, KOTOPAs SIBJISAETCS HOCUTEJIEM Ir'eHeTUYeCKON HH(OpMaIiu
u o0ecreurBaeT nepeaady ee Ipyrum KieTkaMm U OpraHu3Mam:

A) p-PHK

b) t-PHK

B) u-PHK

') JHK

ITomuMoO spa, B IPOKAPUOTHUYECKON KIIETKE OTCYTCTBYIOT:

A) kierouHas 000JI04YKa

b) monekyna IHK

B) MutoxoHapuu

I') puGocomel

W3 Ha3BaHHBIX Map OPraHU3MOB CIIOCOOHBI K (DOTOCUHTESY:

A) onbpxa u nuaHoOaKTepUU

b) Oenbrit rpub ¥ IaHIBIII

B) ameba u noxzaeBoii 4epBb

') runopa u Bupyc rpunmna

B cooTBeTcTBHE € MOIOKEHUSIMH KJIETOYHON TEOPUU HOBBIE KIJIETKH MOTYT 00pa30BBIBATHCS
TOJIBKO ...

A) myTeM eneHus yKe UMEIOIINUXCS KIETOK

b) myTem cuHTE3a N3 OpPraHNYECKUX BEILECTB

B) myTem cuHTE3a M3 HEOPTAaHUYECKUX BEIIECTB

I') B xoze cinyuyaliHbIX U3MEHEHHUM B PUPOJIE

KieTka mepcTsiHOro NoKpoBa KMUBOTHOTO  COAEPKUT 64 XpoMOCOMBI. CKOJIBKO XpOMOCOM
OyneT colep’kaTbCsi B KAXKIOW M3 €€ JOUYEPHUX KIIETOK, 00pa3oBaBIIMXCS B pe3ysbTaTe
YETHIPEX MHUTOTHYECKHX JEIEHHUI dTON KIETKH?
a) 16
0) 32
B) 64
r) 256

Jist KakuxX OpraHu3MOB XapaKTepHbI Oecronbie HOPMbI pa3MHOKEHUS:

1) BbICcIIME )KMBOTHBIE 2) BhICIIUE pacTeHUsT 3) Gakrepuun 4) rpuoObl
A) BepHbIe OTBETHl | 1 2
b) Bepubie oTBeTHI 2, 3 1 4
B) Bepubie oTBeTH 3 U 4
I') Bepuble oTBeTHI 1,2,3 n 4

CKOJIBKO TOJHOIIEHHBIX SHIEKJIETOK 00pa3zyercs M3 KaKJOW JUIUIOMIHOW KJIETKU B XOJIe
OBOT€He3a B )KEHCKOM OpraHusme?
A)l
b)2
B)3
N4

PazButue ¢ meraMmop(h030M MPOUCXOIUT Y. ..
A) mayka-cepeOpsHKH
b) npynoBoii nsrymxku
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B) nomoBoii mbiiu
I') mpBITKO# sITIepHUIIbI
15. CoBOKYyIHOCTH BCEX HACJIEICTBEHHBIX 33J]aTKOB KJIETKH WJIM OpraHu3Ma Ha3bIBaIOT:
A) TEHOTHUIIOM
b) penotunom
B) renodonmom
I') kapuotunom
16. Jlns noxy4yeHust HaUOOJIBILIETO KOJMYECTBAa IHEPTHUH OPraHU3MY YeoBeKa HeoOXouma mumia
Oorarast
A) 6enkamu
b) Monocaxapunamu
B) xxupamu
I') nonuyrneBonamu
17. Ckpectunu ocobu cobak ¢ BucsiunMu ymamu. O6e ocodu rerepo3urotHsie. Kakoii mpomeHt
MOTOMCTBA UMEET BUCSYHUE YIITH, €CITM Ha3BAaHHBIA MIPU3HAK JOMUHUPYET?
A) 25%
b) 50%
B) 75%
) 100%
18. VYkaxuTe reHOTUI CBETJIOTIa30r0 MYXXYHMHBI CTPAAAIOIIET0 JAIBTOHU3MOM (IOMHHHPYIOT
TEMHBII [BET TJIa3 U HOPMAJIBHOE IIBETOBOE 3PCHHUE)
A) AAXP XP
B) aa XP X¢
B) AaX'Y
I) aaX?Y

19. Ykaxxute BO3MOXKHBIE MTOCIECTBUS YIIOTPEOICHUS aJIKOT0JIsSl B3POCIIBIM YETOBEKOM ...
1) oTkIOHEHHE B pabOTe MUIICBAPUTEIBHON CUCTEMBI
2) OTKJIOHECHHUE B PEHPOIYKTUBHOMN CUCTEME
3) orcraBaHue B PU3NUSCKOM Pa3BUTHUH OTOMKOB BTOPOTO MOKOJICHHS (BHYKOB)
4) TOCTereHHas aJanTalys K aTKOTOJII0 U YMEHBIIICHHE €r0 OTPUIIATEIBHOTO BIIUSHHUS
A) BepHble 0TBeTHI 1, 2,3 u 4
b) Bepuble oTBeThI 1, 2 11 3
5) B) BepHbIit oTBET 4
6) I') Bepubie oTBeTHI | U 2
7) YV kxapermasplIx poauTenel poauics peOeHOK ¢ cepbiMH Tia3amu. HazoBure dopmy
U3MEHYHUBOCTH, IIPUMEPOM KOTOPOH SIBIIIETCSI ATO SIBIICHUE
8) A) MyTanuoHHas
b) monudukanronnas
B) xomOunHaTBHAs
I') nansbIi GpakT HayKOH HE OOBSICHUM
20. HazoBute Haubosee HaNpsHKEHHBIN BUJT O0OPBOBI 32 CYIIECTBOBAHUE
A) 3aTeHeHHEe O/IHOTO KyCTa TOMAaToOB APYTUM 00Jiee BBICOKUM KyCTOM
TOMAaTOB
b) moemanme Mo0/10¥ TOPOCIH TPABHI OBIIAMU
B) rubens prIOBI B BOJJOEMaxX BO BpEMsl KapKOTro JieTa
I') 6oprOa ¢ nHDEKITMOHHBIME OO0JIE3HIMH YEIOBEKa
21. T'enernyeckuil KpUTEpHA BUAA — 3TO ...
A) COBOKYMHOCTbH BHEIIHUX M BHYTPEHHUX MPU3HAKOB OpraHU3Ma
b) o6nacTh 3eMHOI TOBEpXHOCTH, 3aHUMaeMasi BUJIOM
B) cxoxecTh B moBeneHun
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22

23.

24

26

27

28

29

30

I') enunbIlil KapuoTUI 0coOeit
. IlosiBneHue 1BeTKa U 3alUTa CEMSIH II00M — IIPUMED ...
A) apomopdo3sa
b) obmeii nerenepamnuun
B) nanoanantanumn
I') agantanus
dopMHUpOBaHUE YCTOMYMBOCTH K SJOXMMHUKaTaM y TapakaHa IIpycaka — 3TO PE3yJbTaT
JEeHCTBUSI 0TOOpa
A) nBUXKYyIIETO
b) crabunusupyromiero
B) paspsiBatoliero
I') uckyccTBeHHOTO
. [Ipenynpexnaroniyro oKkpacky UMeeT
A) cTpekosa
B) Turp
B) xwupad
I') 60xbs1 KOpOBKA
. Hanbonee ontumanbHoe «pucnocoOieHue» A Monéra U NapeHus: B BO3yXe UMEeT:
A) ynpTpa3ByKOBOW CaMOJIET
b) MHOrOpa3oBeIii KOCMHUYECKHH KOPadJib
B) xypasib
I') Genka-nersra
. K Guotnueckum ¢akropam cpesibl OTHOCUTCS
A) onpeseneHHas BIaXHOCTh BO3/lyXa
b) ypoBens mionopoaust nous
B) ymioTHeHHBIH IOCEB TPaBSIHUCTBIX PACTEHUN HA ra30HE B CKBEpe
I') BHecenue yj00peHuii mpu nocajake razoHa
. lllymoBoOe€ 3arpsi3HeHUE OKa3bIBAET HETIOCPEACTBEHHOE BIHUSHUE
A) Ha HEpPBHYIO CHUCTEMY YeJIOBEKa
b) Ha npIxarenbHyI0 cUCTEMY
B) Ha uMMyHHY10 cucTeMy
I') Ha penpoayKTUBHYIO CUCTEMY
. OnuH U3 myTel pereHust npoOIeMbl UCTOLIEHUSI TPUPOAHBIX PECYPCOB MOKHO CUUTATh
A) nepexoj Ha BTOPUYHOE ChIPbE
b) oTka3 oT ucnoab30BaHUS HEKOTOPBIX BUIOB MOJIE3HBIX HCKOMAEMBbIX
B) 3anpert Ha n30piTouHOE NOTpEOICHHE
I') ckopeiiliee 0CBO€HHE KOCMUYECKUX PECYPCOB
. DKoJIornYecKkoi «mpodiemMoii Majibix pek» B KpacHogapckoM Kpae Ha3bIBalOT
A) 607BIII0€ KOJIUYECTBO MATOBOJIHBIX PEK
b) 3aunuBanue u 3arpsi3HEHUE THA PEK
B) orcyTrcTBHE 6i1aroycTpoeHHBIX HaOEpeXHBIX BJOIb MAJIBIX PEK
I') orcyTCcTBHE CYyA0XOACTBA MO MAJIBIM PEKaM.
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Kpurtepun onieHk#n 0cBOeHUs AUCHHUILIMHBI HA 3Tale NPOBeIeHUs
Au(pGepeHPOBAHHOIO 3a4eTa

OLIEHKHA 110 TUCIUTUINHE

OO Xopoto VY nosnerBopu- HeynosnerBopu-
TEIBHO TEJIBHO

CryneHT nokassiBaeT | Xopouiee Hermy6oxoe CTyZleHT HE YCBOMII

IyOOKO€ 3HAHUE U MMOHUMAaHUE MMOHUMaHUeE TEMBbI JTUCIUIUIUHBI.

HNOHUMAaHUE IUCLMI- | JUCLUILUIAHBI JUCHUILINHBI, Ha6pano menee 50%

JIVHBI, HaGpano He menee | HabpaHO HE MeHee 6amioB

Ha6pano 90-100% 75% 6Gannos 50% 6amnoB

OayIoB
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PEKOMEH/JALIMHA ITIO OBHOBJIEHUIO KOMIUVIEKTA KOHTPOJIBHO-
N3MEPUTEJBbHbBIX MATEPUAJIOB

KommieKT KOHTpOIbHO-U3MEPHUTEIBHBIX MaTEPHUAIOB OOHOBIISETCS €KETOIHO.

IIpenonaBatens, BeIylUid JAaHHYIO AMCLMIUIMHY, UMEET IIPABO BHOCUTH KOPPEKTHBBI,
YUUTBIBAs YPOBEHb MOATOTOBIEHHOCTH CTYJICHTOB M CO00pa3ysch ¢ COOCTBEHHON METOIUKOU
IIPENOAABaHMS.
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JIMCT COI'JTACOBAHUA

JononHenns u n3MmeHeHus: K kommjiekty KHM Ha y4yeGHblii rojg

JlononHenus u usMeHeHuss K komiuiekty KM nHa y4eOHBII ToJ 1O

JUCHUITIIINHE

B xommiexkt KM BHeceHbI cieayrone u3MeHEHU:

Homnonnennss u u3MeHeHuss B Komiuiekte KUWM obGcyxnenst Ha 3acenanum IILK

« » 20 r. (mpoTokoi Ne ).

[Ipencenarens TILK / /
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