[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

®WO: ®epnoposa MapuHa BnagummposHa HpI/IJIO}KeHI/Ie K

[omkHocTb: OupekTop Gpunmana

[arta nognucanus: 05.08.2026 11:39:10 IICC3 o

YHUKanbHbI MPOrpaMMHbIN KIKOY: CIICTINAJIPHOCTHA

e766def0e2eb455f02135d659e45051ac23041da 09.02.07
WNnpopmaronnsie
CHUCTCEMBI U
ImporpaMMHUpPOBAHUEC

®OHJA OHEHOYHbBIX CPEACTB I1O YYEBHOMY HPEIMETY
OYII1.13 BUOJIOI'Us

VISl CIIEHAJILHOCTH

09.02.07 UudopmannoHHbIe CHCTEMBbI U NMPOrpaMMHUPOBAHUE
bazosasn noocomoska
cpeone2o npoghecCcUoHaIbHO20 0OPA3068aHUS
(200 nauana noocomosku 2025)



COIEPXAHUE

1. MACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
2. PE3VJBTATHI OCBOEHWS YYEBHON JIUCHUILIAHBI (IMIPEJIMETA),
MOJIE/KAIIAE IPOBEPKE
3. OLIEHKA OCBOEHMSI YYEBHO JUCHUTLTAHLI (ITPEJMETA):

3.1. ®OPMbI 1 METO/IbI OLITEHUBAHMUSI

3.2. KOMU®UKATOP OLIEHOYHBIX CPEJICTB

3.3. KOHTPOJIb M OLIEHKA OCBOEHHS YYEBHOW AUCHMIIIAHBI
(IIPEJIMETA) IO TEMAM (PA3JEJIAM)
4. 3AJJAHMSI JJIs1 OLEHKH OCBOEHUSI YYEBHOH JUCHMILINHBI
(TIPEJIMETA)

CTp.

& W

S U W



1. TIACIIOPT ®OHJA OIIEHOYHBLIX CPEJACTB

OcBoenne copepxkanust yueOHOW nucrurummHbl (mpeamera) OVIL.13 buonorus obecneuuBaeT
JTOCTHKCHHE OOyYaroIuMucs pe3ynsraroB, mnpeaycMoTpeHHbix PI'OC COO u OI'OC CIIO mo
cneunanbHocTH 09.02.07 MHQOpMAIIMOHHBIE CUCTEMBI W MPOTPAMMUPOBAHHE, 3HAHMSIMHU, YMEHUSIMH,
KOTOpBIE (pOopMUPYIOT 001IHE U PO ECCHOHATBLHBIC KOMITETEHIIUHN:

yMeThb:

VY1 - onpenensaTh KUBbIe 0OEKTHI B IPUPOJIE; TPOBOAUTH HAOIIOACHHS 32 SKOCUCTEMaMU IS BbI-
SIBJICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX U3MEHEHH, HHTEPIIPETUPOBATh PE3YNIbTAaThl HAOMIOICHNUH;

Y2 - npoBoAUTh MpOCTeHIIne OMOJOTHUECKUE IKCIIEPUMEHTAIbHbIE UCCIEI0BAaHUS C COOIONEHNU-
eM IpaBuJI 0€30MacHOro o0pamieHus ¢ 00bEKTaMH U 000PYIOBaHUEM;

¥3 - ucnonp3oBarh UHPOPMAIIMIO OMOJOTHUYECKOTO XapaKTepa U3 pa3InyHbIX HCTOYHUKOB;

Y4 - nporuo3upoBark NOCIEACTBUSA CBOEH JEATEIBHOCTH 110 OTHOLIEHUIO K OKPYJKAIOLIEH cpene,
COOCTBEHHOMY 37I0pPOBbIO; 000CHOBBIBAThH M COONIONIATh MEPHI TPOPUITAKTUKH 3a00JIEBaHU.

3HATh:

31 - cTpoeHue, MHOrooOpas3re U 0COOEHHOCTH KUBBIX CHCTEM PAa3HOTO YPOBHS OpTraHU3alluH, 3a-
KOHOMEPHOCTH TPOTEKaHUSI OMOJIOTMYECKHX IMPOLECCOB M SIBICHUH B OKpY’)Kalolle cpene, LEeNOCTHYIO
Hay4YHYIO KApTHUHY MHUPA, B3AUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAyK;

32 - 3HAYMMOCTbH JOCTHKEHHI OMOIOTHYECKON HAyKHd U TEXHOJIOTUH B MPaKTHUECKON JesITeIbHO-
CTH Y€JIOBEKa, Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHil.

o01mme KOMIeTeHINH:

OK 01. Beibupars croco0bl penieHus 3aaa4d npohecCHOHATBHON ASSTENHPHOCTH MPUMEHHTEIIBHO
K Pa3JINYHBIM KOHTEKCTAM.

OK 02. Vcnonb30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHATIN3a M MHTEPIPETAIllu HHPOPMAITUH,
1 MH(OPMAIIMOHHBIE TEXHOJIOTUH JUISI BBITIOJIHEHHS 3a]1a4 MPo(ecCHoHaIbHOM e TeIbHOCTH.

OK 04. DpdexTrBHO B3aNMOAEHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IC.

OK 07. ConeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIIEH CpeIbl, PecypcocOepekeHHIO, TPUMEHSTh
3HaHUS 00 M3MEHEHHMH KJIMMAaTa, MPUHIMIBI OSpeXJIMBOIO MPOU3BOACTBA, YPPEKTHUBHO IEHCTBOBATh B
Ype3BhIYANHBIX CUTYAIHSIX.

npogeccnoHaIbHbIe KOMIIETCHIMH:

IIK 1.1. ®opmMupoBarh aaropuTMbl pa3pabOTKA MPOTPAMMHBIX MOAYJIEH B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHHEM.

DopMoif MPOMEKYTOYHOM aTTecTalluu MO Y4eOHOW AuCHUIUINHE (TpeamMeTy) sBisercs Audde-
PEeHIIUPOBAHHBIN 3a4eT.



2. PE3VJIbTATBI OCBOEHUA YYEBHOM JUCIHUILIAHBI (TPEJMETA),
HHOVIEXKAINME ITPOBEPKE

2.1. B pesymprare arTecTauuMu MO Y4eOHOW JAMCHUIUIMHE (IPEIMETY) OCYIIECTBIISCTCS
KOMIUIEKCHAsI MPOBEpKa CIEAYIOUIMX YMEHMM M 3HaHWM, a Takke TUHAaMHUKa (GOPMHPOBAHUS OOLIUX U

po(eCCHOHABHBIX KOMITETEHIIUHA:

Pe3yabTaThl 00y4eHuUsI: yMeHHsI, 3HA-
HHUS M KOMIIETEeHIHH

Iloka3aTenu oneHKH pesyJjabTartra

®opmMa KOHTPOJS H
OlICHMBAHUSI

YMeTh:

Y1 - onpenensts KUBblE OOBEKTHI B MPH-
poze; MPOBOANTE HAOIIONEHHS 3a IKOCH-
CTeMaMHU 7S BBISIBJICHUS €CTECTBEHHBIX H
AHTPOIOTEHHBIX HM3MEHEHU, UHTepIIpe-
TUPOBATH PE3yIBTAThI HAOTIOICHU;

OK 01, 0K 02, OK 04, OK 07, TIK 1.1

c(OpPMHUPOBAHHOCTE ~ yMEHHH  ONPEneNiTh
JKUBBIE OOBEKTHI B MPHUPOAE; TPOBOIUTH
HaOIrOneHUS 3a 9KOCHCTEMaMHU TUTS

BBISIBIICHHSI €CTCCTBEHHBIX U AHTPOIOTCHHBIX
WU3MEHCHUH, WHTEPIPETHPOBATh PE3YIIBTATHI
HaOIroneHUI

OneHuBaemas TUCKyCCHSI.
TectupoBanue.

Pesynbrar BEITOTHEHAS
MPAKTUYCCKUX 3aHITUN U
CaMOCTOSTEIILHBIX Pa0OT

Y2 - npoBoguTh npocreliine OGHOIOTH-
YeCKHe SKCIEPUMEHTAIbHBIC HCCIIE0Ba-
HUS C COOJIIOZIGHUEM IIPaBUI O€3011acHOTO
oOpaienus ¢ o0beKTaMu 1 000pyI0BaHH-
em;

OK 01, OK 02, OK 04, OK 07, IIK 1.1

npuodpeTeHne OTIBITA POBOUTH
npocreiiiiue OuoIOrHUECKue
IKCIIEPUMEHTATLHbIE HCCIIEIOBAHUS c
coOmoIeHeM npaBuI 6e30MmacHOTo

oOpamieHns ¢ 00beKTaMu M 000pyIOBaHHEM

Pesynbrar BBIIOJIHEHUS
71a00paTOpHBIX PadboT

Y3 - ucnonb30BaTh HHPOPMAIHIO OHOJIO-
THYECKOTO XapakTepa M3 Pa3iM4HBbIX HC-
TOYHHUKOB;

OK 01, OK 02, OK 04, OK 07, TIK 1.1

c(hOPMHPOBAHHOCTE  YMCHHS  KPUTHUYCCKHU
OIICHUBATh WHQPOPMAIUIO  OHOJOTHIECKOTO
COZIEpIKaHUsl, BKIIOYAIOUIYIO TICEBIOHAYYHbIE
3HAHUS U3 PA3JIUYHBIX UCTOYHHMKOB (CpPEICTBa
MaccoBoi MH(popMaIUK, HAYIHO-MOMYIISPHBIE
MarepHabl)

DpoHTaNBHBIN OIPOC.
OneHnBaemas TUCKyCCHSI.
OO6cyxaeHne 1mo Bonpocam
JIEKIHH.

TectupoBanue.

3amura Keca.

Pe3ynbrar BeITOTHEHUS
MPAKTUYCCKUX 3aHITUH,
KOHTPOJIbHBIX H
CaMOCTOSTEIILHBIX padOT

Y4 - nporHo3upoBark MOCIEICTBUS CBOCH
JIEATEIIBHOCTH TI0 OTHOIICHHIO K OKpY-
JKaroIed cpene, COOCTBEHHOMY 3I0pO-
BbIO; 00OCHOBBIBATH U COOIIOMATH MEPHI

c(hOpMHUPOBAHHOCTh YMCHUN MPOTHO3UPOBATH
[IOCHEACTBUS  CBOEH  JEATEABLHOCTH  IIO
OTHOIIEHUIO K OKpYyKaroriei cpene,
COOCTBEHHOMY 370POBBIO; OOOCHOBBIBATH U

OueHuBaemasi IUCKyCCusl.
TectupoBaHue.

Pesynbrar BEITOTHEHAS
MIPAKTUIECKUX 3aHIATUN U

npodunakTUku 3a00JeBaHUA; cobmronarh MepBI PO HUIAKTUKHA | CAMOCTOSTENBHBIX padboT
OK 01, OK 02, OK 04, OK 07, ITK 1.1 3a00JIeBaHMI

3HaTh:

31 - crpoeHne, MHOTOOOpa3ue M 0COOCH- | CHOPMUPOBAHHOCTh 3HAHUK O CTpoeHHH, | DPOHTANBHEIN OMPOC.
HOCTH JKHMBBIX CHCTEM pa3HOTO YPOBHS | MHOTOOOpa3ud UM  OCOOEHHOCTsX JKuBBIX | OleHHBaeMasi TUCKYCCHSL.
OpraHU3aIiK, 3aKOHOMEPHOCTH IMPOTEKAa- | CUCTEM  pa3HOro  ypoBHs  opranuszaimu, | OOCyXIeHHE IO BOIIPOCaM
HUSI OMOJIOTUYECKHX MPOIIECCOB U SBJE- | 3aKOHOMEPHOCTSIX MPOTEKAHUS | JICKIIHH.

HUI B OKpyKaroliel cpene, LEIOCTHYIO
HAay4HYI0 KapTUHY MHpa, B3aHUMOCBS3U U
B3aMMO3aBHCUMOCTHU €CTECTBEHHBIX HayK;
OK 01, OK 02, OK 04, OK 07, IIK 1.1

OHMOJIOTHYECKHUX IIPOIECCOB W SIBICHUA B
OKpyXarollle cpene, LEeTOCTHONH HaydyHOM
KapTHHE MHDpa, B3aUMOCBSI3AX u
B3aMMO3aBHUCUMOCTSIX €CTECTBEHHBIX HAyK

TectupoBanue.
Pesynbrar BelnonHeHUs
MIPAKTUYECKUX 3aHITUH,
KOHTPOJIBHBIX U
CaMOCTOSITENbHBIX padOT

32 - 3HAYUMOCTH JOCTHXECHHH OHOJOTH-
YECKOW HAyKH U TEXHOJOTHUU B MpaKkTHUYe-
CKON MesTeTHbHOCTH YeJIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEAWITUHCKUX TEXHOJOTHHA
1 arpoOHNOTEXHOJIOT U

OK 01, 0K 02, OK 04, TIK 1.1

c(hOpMHUPOBAHHOCTh 3HAHUH O 3HAYUMOCTHU

JNOCTYDKEHUH ~ OMONOTHYECKOW  HayKd |
TEXHOJIOTHI B TPAKTHUYECKOW AESITEIbHOCTH
YeI0BeKa, pPa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTH I u

arpoOHOTEXHOJIOTU I

3amura Keiica.

Pesynbrar BBIIONHEHUS
MPaKTHYECKHUX 3aHITUH U
CaMOCTOSTENBHBIX PadoT




3. OHEHKA OCBOEHUA YUEBHOM JUCIHHUIIIUHBI (ITPEAMETA)
3.1. ®opmMbI U METObI OLIECHNBAHUSA

IIpenMeTom onieHKH ciykat ymeHus u 3HaHus, npeaycmorpenabie @I'OC COO u ®I'OC CIIO.

KoHTpo.1b U OlleHKA Pe3yJIbTaTOB OCBOCHUS YUeOHOW MTUCIUIUIMHEI (TIPEAMETa) OCYIIECTBISICTCS
MIPETo/aBaTesieM B MpOoIecce MPOBEICHUS ayJUTOPHBIX 3aHATHNA. TeKyuii KOHTPOJIb OCYIIECTBISETCS B
dopme: (DpoHTATBEHOTO oOIpoca, OIEHUBAEMOW JHCKYCCHHU, OOCYXKICHHS TIO BOIIPOCAM JICKIIHH,
TECTUPOBAHHUSA, BBIIIOJHEHUS JA0OPAaTOPHBIX pabOT W MPAKTUYECKUX 3aHSITUH, BBITOJHEHUS
BHEAYIUTOPHBIX CAMOCTOATENBHBIX paboT. [IpomexyTodHas arTecTalus MPOBOAUTCS B  (Qopme
muddepeHIMpOBaHHOTO 3aUeTa.

3.2. KonndukaTop oueHOYHBbIX CPEACTB

DOYHKIUOHAJIbHBINA NPU3HAK OL[EHOYHOI0 CpeaCTBa (THUI

Kox ouenounoro cpeacrsa
KOHTPOJILHOTO 3a1aHMs1)

@PpoHTAJIBHBIN 0IIPOC DO
ITpakTnueckoe 3ansitue Nen 113 Nen
Jlaboparopnas pabota Nen JIP Nen
TectupoBanue T
OuieHuBaemMas JUCKyCCus OJ1
OO0cyxIeHHe TI0 BOIIPOCaM JICKITUHI OJI
KonTtposibHas padota Nen KP Nen
Keiic-3amaua K3
3amanus 111 CaMOCTOSITEIbHOU PaOOTHI: CP

- 3aII0JIHEHUE TaOJINIL;

- pa3paboTKa JEHTHI BPEMEHH;

- YCTHOE COOOIIIEHUE C MPE3CHTAIUEH;

- pa3paboTKa riaoccapus;

- COCTaBJICHHE CXEM KPYTrOBOPOTa BEIECTB.
JuddepennmpoBannpiii 3a4€T 113




3.3. KoHTpO/Ib U OlleHKA 0CBOEHMS YUYeOHOM TUCUUIJIMHBI (TIpeaMeTa) o Temam (pasaejam)

JieMeHT yueOHoi

@opMBbI M MeTO/IbI KOHTPOJIsA

Texyuuii KOHTPOJIb

Py6e:xHblii KOHTPOJIb

IIpomeskyTOoUHAs aTTecTALMS

AUCIHUTITHHBI
(npexmeTa) DopMbI IIpoBepsiemble DopMbI IIposepsiembie 3, Y, OK, ®opma IIpoBepsiemble
KOHTPOJISA 3,V¥, 0K, IIK KOHTPOJISI IIK KOHTPOJIsI 3,V¥, 0K, IIK
Pa3zgen 1. Knerka — KP Nel V3, 31, /13 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04 OK 01, OK 02, OK 04
byHkumonaabHast
€ITMHHIIA *KUBOT0
Tema 1.1. buomorus | @O V3, 31,
kak Hayka. OoOmas | CP Nel OK 01, OK 02
XapaKkTepUCTUKa IIposepra
YKU3HHU mabauy
Tema 1.2. | o4 V2, V3, 31,
CrpykrypHO- JIP Nel OK 01, OK 02, OK 04
(dhyHKIIMOHATbHAS 113 Nel
OopraHu3alus KJIeToK
Tema 1.3. | @O V3, 31,
CtpykTypHO- 113 Ne?2 OK 01, OK 02
(hyHKIIMOHATBHBIC
(baxTopbl
HACJIEICTBEHHOCTHU
Tema 1.4. OO6wmen | @O V3, 31,
BEILIECTB u| CP N2 OK 02
MpeBpalieHue Ilposepka
SHEPTUH B KJIETKE maoauysl
Tema 1.5. | OJI V3, 31,
JKusHenHEIN mukia | CP Ne3 OK 02, OK 04
KJIETKH. Muros. | IIposepxa
Meiio3 JleHmbl
spemeHuU
Pasznen 2. Ctpoenne KP Ne2 V3, 31, /3 V3, 31,
U $yHKIIUH OK 01, OK 02, OK 04 OK 01, OK 02, OK 04




OpraHusma

Tema 2.1. Crpoenue | O4 V3, 31,
OpraHu3Ma OK 02, OK 04
Tema 2.2. ®opmsl | O V3, 31,
Pa3MHOXKEHUS CP Ned OK 02
OpraHu3MOB IIposepka

maonuywvl
Tema 2.3. Ourorenes | T’ V3, 31,
pacTeHuM, >KMBOTHBIX OK 02, OK 04
Y YeJIOBeKa
Tema 24. | @0 V3, 31,
3aKOHOMEPHOCTHU T OK 01, OK 02, OK 04
HacJeqOBaHUA 113 Ne3
Tema 25.|T V3, 31,
CuemieHHoe 113 No4 OK 01, OK 02
HacJeqOBaHUeE CP No5
MPU3HAKOB Ilposepxa

2noccapus
Tema 26.| T V3, 31,
3aKOHOMEPHOCTH 113 Ne5 OK 01, OK 02, OK 04
W3MEHYMBOCTH
Paznen 3. Teopus 13 V3, 31,
IBOJIIOIHH OK 02, OK 04
Tema 3.1. Hcropus | @O V3, 31,
3BOJIIOLIMOHHOTO CP Ne6 OK 02, OK 04
YUEHUS. Ilposepka
Mukpo3Bontouus enoccapus,

JIeHMbl

spemeHuU
Tema 32.101 V3, 31,
Maxkpo3Bosnornus. CP Ne7 OK 02, OK 04
Bo3HukHOBEeHUE u | Ilposepka
pa3BUTUE KU3HU HA | JIeHmbl

3emie

epemMeru




Tema 3.3. | @O V3, 31,
IIpoucxoxnenue CP Ne§ OK 02, OK 04
YeJoBeKa — | Ilposepka
aHTPOTIOTEHE3 JleHmbl
8pemeHuU
Pa3ngen 4. Ixoaorus KP No3 Vi, V3, 31, 13 Vi, V3, 31,
OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OK 07, IIK 1.1 OK 07, IIK 1.1
Tema 41.|T Vi, V3, 31,
OKOJIOTHYECKHUE OK 01,0K 02, OK 07
dbakTopel u  cpenapl
JKA3HU
Tema 4.2. | II3 Ne6 Vi, V3, 31,
[Tonmynsauus, CP Ne9 OK 01, OK 02, OK 07
co00IIeCTBa, IIposepxa
AKOCHUCTEMBI cxem
Kpy2osopoma
seuyecmae
Tema 4.3. buocdepa - | O4 Vi, V3 V4 31,
rmodaabHast T OK 01, OK 02, OK 07
9KOJIOTHYECKasI
cucTema
Tema 4.4. Buusguue | T Vi1, V3, V4, 31,
AHTPOIOT€HHBIX 113 Ne7 OK 01, OK 02, OK 04,
¢dakTopoB Ha OK 07, 1IK 1.1
ouochepy
Tema 4.5. Bmusaue | O4 V2, V3, V4, 31,
COITMAJIBHO- JIP No2 OK 02, OK 04, OK 07,
JKOJIOTHYECKUX IIK 1.1
(dhakTopoB Ha
3JI0POBbE YEJIOBEKA
Pa3zgen 5. BuoJsorus Sawuma K3 V3, 32, 13 V3, 32,
B JKM3HH OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
IIK 1.1 IIK 1.1
Tema 5.1. | [I3 Ne§ V3,32,




Bbuorexnonornu B| CPNel( OK 01, OK 02, OK 04,
JKHU3HHU KaXKJI0T0 IIK 1.1
Tema 5.2. | 113 N9 V3, 32,
buorexHomornu u| CPANell OK 01, OK 02, OK 04,
TEXHHUYCCKHUE IIK 1.1

CHUCTCMBI




4. 3AJIAHMSI 1J151 OUEHKHW OCBOEHMSI YUEBHOM JUCHUILIMHBI
(MIPEJMETA)

4.1. Tekymuii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAWUTCS HA IUIAHOBBIX 3aHATHSAX M B XOAE NPOBEPKU
CaMOCTOATENFHBIX paloT. IaBHAs Ienb TEKYIIEro KOHTPOJS - ONEepaTUBHAs OIEHKA PaOOTHI
npernojasaresis M O0ydaeMblX, a TaKkKe HMX HWHIAUBHIYaJbHBIX OcoOeHHOCTeH. DyHKINH
TEKYIIEro KOHTPOJS: COACHCTBYeT Oojee OIEepaTHBHOMY BBISBICHUIO OTCTAIOMINX IS
HA/JICKAIIEr0 pPearupoBaHusl; ONTUMHU3UPYET WHAMBHUIYaJbHBIC 3aHATHUSA; PpaAlMOHAIU3UPYET
paboTy C MPOrpaMMHBIM MaTepHATIOM.

@opMblI TEKYLIEr0 KOHTPOJIS

3amaHus, HampaBJCHHBIE Ha CHCTEMAaTH3alMI0 M OOOONIEHHWE TEOPETHYECKOH
UH(pOpPMaIUH:

- 3aMoJaHEHNE TaOJINIL,

- pa3paloTKa JIEHThl BPEMEHHU;

- pa3paboTKa TIIoCccapHs;

- COCTaBJICHHE CXeM KPYTOBOpPOTa BEILIECTB.

3amanus, HarpaBJIeHHbIC HA (OPMUPOBAHNE WM TPOBEPKY 3HAHHM:

- (poHTATBHBIN OIPOC;

OLICHMBAeMasi TUCKYCCHS;
00Cy>XJIeHHE 0 BOIPOCaM JICKIIHH;
TECTHPOBAHNE;

YCTHBIE COOOIICHUS C TPE3EHTAIHEH.

3amanus, HaNpaBJIeHHbIC HA GOPMUPOBAHNE NPAKTHYECKUX YMEHHUI U HABBIKOB:

- laboparopHas pabora;

- TMIPaKTUYECKoe 3aHsATHE (pemIeHne 3aj1ad; NPAKTHKO-OPHEHTHPOBAHHBIE DPACUCTHHIC
3aJaHMsT; KeHC Ha aHaTUu3 HHPOPMAIIIH).



4.1.1. 3agaHusi, HANPaBJeHHbIE HA CHCTEMATH3ALMIO U 0000IIeHNe TeopeTHYeCKOM
uHpopmanuu

4.1.1.1. 3anmo1HeHHEe TA0INIT

Paznen 1. KieTka — CTpYKTYPHO-QYHKIIMOHAIbHAS €IMHUIIA }KUBOIO

Tema 1.1. buosiorus kak Hayka. O0mas XapakTepuCcTHKA JKU3HU

Pe3yabrar 00yuyeHusi mo teme: ONKUCHIBATh METO/BI UCCIIEIOBAHUS HA MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHE.

1. 3amosHeHue TAaOJUIBI ¢ ONHCAHHEM METOA0B MHUKPOCKONMPOBAHUA C HX
JOCTOMHCTBAMH M HEJOCTATKAMMU.

®opMyIHpPOBKA 3aJaHUA: 3ar0IHUTE TabauIy «OCHOBHBIE MUKPOCKOTIMYECKHUE METObI
UCCJIEIOBAaHUS», JaB KpPATKYI0 XapaKTEepPUCTHKY METOJ0B, YKAKUTE€ HUX JOCTOUHCTBA U
HEI0CTaTKH, UCIIONb3Ysl MaTepHall JIEKIHH, yaeOHUKa, HHbIE HICTOUHUKH HH(OpMAIUH.

Tabnuia - OCHOBHBIE MUKPOCKOTTUYECKHE METOIbl UCCIICTOBAHMS

Kparkas JHocrounctBa meroga | Hemocratku merona
Haszeanue merona
XapaKTEPUCTUKA (+) (-)
CBetnononbpHas  MHK-
pockonus
TeMHOMOMBHAsT MHUKPO-
CKOIIHSI

Kontpoanpyembie komnerennuu: OK 02

2. 3anoaHenne Tadauubl «BKiIag y4eHbIX B pa3BUTHE OMOJIOTHI.

®opmyIMpoOBKa 3aJaHMA: 3aMI0JHUTE TabnuIy «BKiag yuyeHbIX B pa3BUTHE OUOJIOTUIY,
yKa3aB yYeHOI'0, BPEMEHHOM 1mepro paboThl HaJl OTKPBHITHEM U JJATe KPaTKyI0 XapaKTePUCTUKY
OTKPBITHS, UCHIOJIb3YS MaTepUall JIEKIIUH, ydeOHNKa, NHbIE HICTOYHUKH MH(POPMAIUH.

Tabnuma — Bkiag ydeHbIX B pa3BUTHE OMOIOTHU

VYuenslit Bpemennoii nepuon Kparkas xapakrepucTuka paboThl Y4EHOTO

KonTposmpyembie komnerenuuu: OK 02

3. 3amoJiHeHMe CPABHUTEJbHOM TAaOJUIbI CXOACTBA W PAa3JIUYMid KHBOIO M
HEKMBOTO.

®opmyaupoBKa 3aJaHUsi: 3anoyiHuTe Ta0nuuy «CpaBHUTENBHAs XapaKTEpUCTHKA
O00BEKTOB KMBOW M HEKUBOW TNPHUPOIBI», HCIONB3ys Marepuai JIeKUHUH, y4dyeOHUKa, HHbIC
UCTOYHHUKHU UH(OpMALIHH.

Tabnuia - CpaBHHTENIbHAS XapaKTEPUCTHKA OOBEKTOB KUBOW M HEXXHBOM MPUPOJIBIL.

Kputepuu cpaBHeHUs OOBEKTH HEXXHBOUW MpUpobl | OOBEKTHI KUBON TPUPOIHI

Knerounoe crpoenue

Hamuuue o»sHeprum s cyle-
CTBOBaHUA

OOmeH BemiecTB (NMUTAaHHUE, JIbI-




XaHHE U BBIICIICHUE)

Poct

PasButue

Pa3npaxuMocTh

IlepenBuxenue

KonTposmpyembie komnerenuuu: OK 02

Tema 1.4. O0MeH BellecTB U NpeBpallleHUE IHEPTUN B KJIeTKe
Pe3yabrar 00yuenusi mo teme: OnucbiBaTh OCHOBHBIEC SHEPTETUUECKHUE U TIACTUYECKUE
MPOLECCHI KIETKH.

3anoJiHeHHe CPABHUTEJIbHOM Ta0JIMIbI XaPAKTEPUCTHK TUIIOB 00MeHA BelleCcTB

@opMyJIHPOBKA 3aJaHUs: 3aMOJIHUTE CPABHUTENIBbHYIO Tabmuily «OOMeH BeliecTB U
IpeBpalleHre YHEPTUH B KIETKE», yKa3aB 3Tallbl, MECTO U YCJIOBUS IMPOTEKaHUs, y4aCTBYIOIINE
BEILIECTBA, CYyTh MPOTEKAIOLINX MPOIIECCOB M PE3YNbTAT, UCIIOJIb3Ys MaTepHall JISKLIUH, yueOHHKa,
VHBIE HCTOYHUKU UH(POPMALIUH.

CpaBauTenbHas Tabimia - OOMeH BEIIeCcTB U NMpeBpalieHne SHepruu B kietke (buocun-
Te3 Oenka, PorocunTe3, JHEpreTHUecKuii 0OMeH)

CyTtb
Mecto VYuacrtByto- y
Ycnosus [IPOTEKAIO-
[Tpoueccol Ortanbl | NpOTEKa- e Pesynbrar
MPOTEKaHUs 1IUX Mpo-
HUS BEILIECTBA
1LIECCOB
buocuHTes
Oenka
doTtocuHTE3
OHepreruye-

CKUI 00OMEH

Kontpoanpyembie komnerennuu: OK 02

Pasnen 2. Ctpoenue U GyHKIMN OPraHu3Ma
Tema 2.2. ®opMbl pa3MHOKEeHHSI OPraHU3MOB
Pe3yabTar 00yueHus Mo TeMe: XapaKTepH30BaTh CIOCOOBI pa3MHOKEHUSI.

3anosiHeHHe Ta0IMIBI € KPAaTKOM XapaKTepUCTHKOH MW mnpuMepamMu (opMm
Pa3sMHOKEHHs OPraHU3MOB

@opmyJMpoBKa 3aJaHUsA: 3anoidHUTE TaOmuIy «OCHOBHBIE THUIBI PAa3MHOKEHH,
yKa3aB CYyILECTBEHHbIE NPU3HAKU NPOLECCOB PAa3MHOKEHMs, NMPUBEANUTE NPUMEPHI OPraHU3MOB,
PASMHOXKAKOMIUXCA 3TUM NYTEM, HCIIOJb3yd Marcpuall HCKHHﬁ, y‘-I€6HI/IKa, HWHBIC HCTOYHHUKH
nHpopmaruu.

Tabnuna - OCHOBHBIEC THUIIBI PA3MHOKEHUS

Tun pasMHOXKEHUS
Oecrionoe II0JIOBOE

[Ipu3znaku

KonmnuecTBo 0cobel asisi pa3MHOXKEHUS

Kakoil Tum KIJIE€TOK TPUHUMAET y4yacTue B
pPa3MHOXEHUU

N3 KakuX KJIETOK MOSIBISIETCS HOBBIM OpraHu3M




Buonornueckass ocHoBa  pasMHOXEHHS  (3a
UCKJIFOYEHHEM BBICIINX PaCTEHUI)

CKopoCTb yBEJTHUEHHS YUCICHHOCTH 0co0ei

I'enHeTnueckne 0COOCHHOCTH ITOTOMCTBA

HpI/I‘-II/IHa MOABJICHUA  HOBBIX IIPU3HAKOB Yy
ITIOTOMCTBA

[IpucniocobutenbHble  BO3MOXKHOCTH — HOBBIX
OpraHu3MOB

3HaYEHHUE Pa3MHOKECHHUSI

CnocoObl pa3sMHOXKEHUS

[Ipumepsbl opraHu3MoB, KOTOPBIM CBOMCTBEH JlaH-
HBII TUII Pa3MHOKECHUS

KonTtpoanpyembie komnerennuu: OK 02

Kpurtepun onenuBanus:

«5» - TaOJIMIIA BLIIIOJIHEHA B ITOJTHOM 00bEME;

«4» - B XOze 3amojHEeHHs TaOJIMIbI MaTephall OTPaKEeH HE MOJHOCTHIO, MMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HEJIOUYETHI;

«3» - B XOz€ 3alojHEeHHs TaOJIMIbI Marephall OTPaKEeH HE MOJHOCTHIO, MMEIOTCS
3HAUUTENIbHbIE HETOYHOCTH, HE/I0UETHI;

«2» - Tabnua orpaxkaet MeHee 50% marepuaa WM He BHIIIOJIHEHA.




4.1.1.2. Pa3pa0doTKa JIeHTbI BpeMeH!

Paznena 1. Kierka — cTpYKTYPHO-DYVHKIMOHAJLHAS €IHHHUIIA ;KUBOI'0
Tema 1.5. ZdKu3HeHHBII HUKJI KJIeTKA. MuTo3. Meiio3
Pe3yabTar 00yyeHus no reme: XapakTepu3oBaTh KU3HEHHbBINA LIUKJ KJIETKH.

Pa3pa0oTka J1eHThl BpeMeHH KU3HEHHOT0 IUKJIA KJIETKH

@opMyIHPOBKA 3aJaHUsI: CO3JAHTE JIEHTY BPEMEHM, OTPAXKAIOIIYI0 IPOLECCHI,
npoucxondmue B kietke. Ha3zpaHus mpoueccoB  JOMKHBI  OBITh  PACHONIOXKEHBI B
COOTBETCTBYIOLIEH KU3HEHHOMY LUKIY KJIETKH I1OCJIE€J0BATEIbHOCTH, OCHAIIEHbl KpPaTKUM
ONKCAaHUEM, IPUII0KEHB! MIUTFOCTPALIUH.

3aaHue BBINOJIHSETCA B MaJbIX rpynnax (3-4 uenoseka).

KonTtpoanpyembie komnerenunu: OK 02, OK 04

Pasnen 3. Teopus 3BoJIIOLUM

Tema 3.1. UcTopusi 3BOJIOIIMOHHOIO0 YueHHsi. MUKPOIBOIIOIMS

Pe3yabrar o0yyeHuss mo TeMe: XapaKTepU30BaTh MPEANOCHUIKM M JBHXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3us BUIOB.

Pa3pa6oTka JIeHTbI BpeMEHH Pa3BUTHSI IBOJTIOLMOHHOIO YYeHHU S

@opMyIHPOBKA 3alaHMsI: CO3JaliTe JEHTY BPEMEHM, OTPAKAIOLIYIO ITalbl Pa3BUTHS
IpEeACTaBICHU 00 SBOJIOLMM JKUBBIX OpraHW3MoB. Ha3BaHus dTamoB JOMKHBI OBITH
PacIoNIOKEeHBI B XPOHOJIOTUYECKOM MOPSIJIKE, yKa3aHbl (DaMUIIMK YUEHBIX C KPAaTKUM OMHCAHUEM
UX BKJIa/1a B Pa3BUTHE 3BOJIIOLIMOHHBIX MPEICTaBICHUI.

3azaHue BBINOJIHSETCA B MaJbIX rpynnax (3-4 uenoseka).

Kontpoanpyembie komnerenunu: OK 02, OK 04

Tema 3.2. MakposBosaonusi. Bo3HNKHOBeHHMe M pa3BUTHE KU3HH Ha 3emuie
Pe3yabrar 00y4eHusi mo teme: XapakTepuU30BaTh MPEANOCBUIKM U JIBUXKYIIHUE CHIIbI
BO3HUKHOBCHUA MHOI‘OO6pa31/I$I BHUOO0B.

Pa3pa0oTka J1eHThI BpeMeHH BOSHNKHOBCHHS M Pa3BUTHS KH3HHM Ha 3eMuie

®opmyJMpoOBKa 3aJaHUA: CO3JANTE JIEHTY BPEMEHHU, OTPAKAIOIIYI0 3Talbl pa3BUTUS
XKU3HU Ha 3emiie. HazBaHuUs 3TarnoB JODKHBI OBITH PACIIONIOAKEHBI B XPOHOJIOTUYECKOM MOPSIKE,
OCHAIIIEHbI KPaTKUM ONMCAHUEM OCHOBHBIX M3MEHEHUH, IPUI0KEHb! MILTFOCTPALIUH.

3azaHue BBINOJIHSETCA B MaJbIX rpynnax (3-4 uenoseka).

Kontposmpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. Ilpoucxoxaenne 4eja0BeKa — aHTPONOIreHe3
Pe3yabrar o0yyeHuss mo TeMe: XapaKTepU30BaTh MPEANOCHUIKM M JBHXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3us BUIOB.

Pa3pa0oTka JeHThl BpeMeHHU PO CX0KICHUS YeJI0BEeKa

@opMyIHPOBKA 3aJaHMSA: CO3JAlTE JIEHTY BpPEMEHHM, OTPAXKAIOIIYI  OTallbl
aHTpornoreHe3a. Ha3BaHus 3TanoB JODKHBI OBITH PACIONOKEHBI B XPOHOJOTHYECKOM MOpPSJKE,
OCHAILIEHbl KPaTKUM ONMCAaHUEM OCHOBHBIX M3MEHEHUH (KOrzna W Ie KWIN MPEIKU UYeIOBeKa,
IIPOTPECCUBHBIE YEPTHI, OPYAUS TPyZa), IPUIIOKEHBI KAPTUHKH MIPEIKOB YEIOBEKa.

3asaHue BBINOJIHSETCA B MaJbIX rpynnax (3-4 uenoseka).

KonTtpoanpyembie komnerennnu: OK 02, OK 04



[Tpu pa3paboTke peKOMEHAYETCS NCTIONb30BaTh OHJIAIH-CEPBUCHI:

TimeRime.com
Timetoast.com

WM APpYTUC CCPBUCHI JJI1 CO3AAaHUA JICHT BPpCMCHHU.

Kpurepun oneHuBanus:

«5» - 6 0aNIoB;

«4y» - 4-5 6annos;

«3» - 3 daJura.

2 daju1a 1 6ana 0 6aJs10B
HNudopmaTuBHOCTb, | DTaIbI pa3BUTHS | DTallbl pasButus | Ha nente BpemeHu
WTIOCTPAIUHA (mportieccoB) (mportieccoB) yKa3aHbl TOJIBKO
IPaMOTHO OIMMCAHBI U | TPAMOTHO OMHCaHbl U | HA3BaHUs 3TaroB
HNPOUJUIIOCTPUPOBAHBI | IIPOUJIIIOCTPUPOBAHEL | Pa3BUTHSA
" cozepkar (mporteccoB) W He
JOIMMOJIHUTCIIbHYIO MMPOUJITIOCTPUPOBAHBL
nHpopmaruio o
TEME
XPpoHoJIorus 3TANOB | XPOHOJIOTHS 3TAanoB | XPOHOJOTUSl ATANoOB | XPOHOJIOTHS  3TAloB
Pa3sBUTHA pa3BurTHs pa3ButTHs pa3ButTHs
(mpoueccon) (mporteccoB) He | (TTpoIIeccoB) He | (TTpoIIeccoB)
HapyIICHA, HapyIICHA, HO | HapyIeHa
npuUBe/eHa B TOJHOM | IPUBEICHa HE B
o0beme MOJTHOM 00BheMe
Jlekcuko- Jlenta Bpemenu He | Jlenta Bpemenu He | Jlenta BpEMEHU
rpaMMaTu4ecKkoe | COACPKHUT OIIMUOOK U | CONCPKUT rpyOBbIX | CONEPKUT TaK MHOTO
odopmiienune OTIeYaToK rpaMMaTHYeCKUX rpyObIX
OH_II/I60K WK | TpaMMaTuidCCKux
OlEeYaToK,  KOTOphIEC | OIMUOOK M OINEYaToK,
OBl OTBJICKQJIM | UTO €€ COJep KaHue
BHUMaHUE YHWTaTeNs | TPYIHO

OT COJepKaHus

BOCIIPUHUMACTCSA



https://www.mindmeister.com/
https://app.mindmup.com/

4.1.1.3. Pa3zpadoTka riioccapus

Pasnea 2. CtpoeHue ¥ GyHKIMM OpraHu3Ma

Tema 2.5. CuenvieHHoe HacJIel0BaHUe PHU3HAKOB

Pe3yabrar 00yueHuss mo teme: OmNKChHIBaTH 3aKOHOMEPHOCTH HACIEIACTBEHHOCTH H
U3MECHYHNBOCTH.

Pa3zpaborka riioccapus.
@®opmMyJMpOBKA 3aIaHHUAI: COCTaBbTE€ INIOCCApUI C ONpENENCHUSMH 10 TeMe
«CrenieHHoe Hacle0BaHUe MTPU3HAKOBY, HCIIONb3Ysl MaTepUalbl JEKIUH, yueOHUKH, CTIOBAPH.

IlepeyeHb TEPMUHOB:
HacnenctBeHHOCTE
N3MeHUYnBOCTD

Jlokyc

AnnenpHbI€ TE€HBI

I'enornn

denoTun

XPpOMOCOMHBII HAOOP
CuernjieHHO€E Hacle0BaHHUE
ITonHoe cuermienue

Hemonnoe crenienue
Kpoccunrosep

HekpoccoBepHble raMeTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTepocomsl

T'omorameTHBIH
I'eTeporameTHbIi 110N
HacnenoBaHue ClieIJICHHOE C IIOJIOM
I'eneTnueckas kKapTa XpOMOCOMBI

KonTposmpyembie komnerenuuu: OK 01, OK 02

Pasnen 3. Teopus 3BoJIIOIHH

Tema 3.1. UcTopust 3BOJIIOIHOHHOTO y4eHHUsl. MHKPO3BOJIIOIHSA

Pe3yabrar 00y4eHusi mo teme: XapakTepu30BaTh MPEANOCBUIKM U JIBUXKYIIHUE CHIIbI
BO3HUKHOBCHUA MHOI‘OO6pa31/I$I BHUOO0B.

Paszpaborka riioccapus.

@opMyJIUPOBKA 3aJaHMsI: COCTABBTE IIOCCApUl ¢ ompeaeseHus Mu 1o Teme «Hcropus
HBOJIOIMOHHOTO y4eHUs. MUKPOIBOIIONUS», MCIONb3Yys Marepuaibl JIeKUUH, Y4eOHMKH,
CJIOBapH.

IlepeyeHb TEPMUHOB:
DBOJIOLHS

DaKTOpHI IBOJTFOLIUH
HacnencrBeHHast H”3MEHUYUBOCTh
EcrecTBennsrit oTO0p
HckyccTBeHHBIH 0TOOp

Bbopr0a 3a cymecTBoBaHue
[Homynsusa

I'eHodona monmymsuu



MuKpO3BOIIOLIHS
BunoobpazoBanue

KonTtpoanpyembie komnerenuuu: OK 02

Kpurtepun onenuBanus:

«5» - coaepkaHue TIIOCCapHsl COOTBETCTBYET 3a/IaHHOI TeMe, COJAEPKUT BCE MOHSTUS U
TEPMUHBI,

«4» - coaepkaHHue MIoCcapus COOTBETCTBYET 3aJaHHOM TeMe, COAEPKUT He meHee 75%

MOHSTHH;
«3» - coaepkaHHe IIoccapus COOTBETCTBYET 3aJaHHOUN Teme, conepkut He meHee 50%

MOHSTHH;
«2» - conmepkaHUE IIIOCCAapUs COOTBETCTBYET 3aJaHHOW TeMme, coaepkut MeHee 50%

MMOHSATHN UJIN HE BBLITIOIHECH.



4.1.1.4. CocraBiieHne cxeM KpyroBopora BellecTB

Pasnea 4. Jxoqaorus

Tema 4.2. [lonyasiuus, cood1IeCTBA, IKOCHUCTEMbI

Pe3yabrar 00yueHusi mo teme: ONUCHIBATh CBA3b MEXKAY OPraHU3MOM U CPEIOH €ro
o0uTaHMs. YCTAaHABIUBATH CBSI3b CTPYKTYPHI U CBOMCTB SKOCHUCTEM.

®opmyaupoBKa 3agaHust: ONuIINTE KPYroOBOPOT BELIECTBA U COCTABBTE CXEMY:

1 Bapuant — Ymepon,

2 BapuanT — Kuciopon,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — @ocdop.

Jlnst BBINOJNHEHUs pabOThl MCIONB30BaTh JIGKIMOHHBIM Marepuai, pEeKOMEHIOBAHHBIC
Y4COHHKHU.

3aziaHue BBINOJIHSETCSA B MaJbIX rpynnax (1o 2-3 yeiaoBeka).

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 07

Kpurtepun onenuBanus:

- IPaBUJILHOCTH BHIOOpAa KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHAS TTOCIIEIOBATEIBHOCTD MPOUCXOISAIINX IPOLIECCOB;
- TBOPYECKUM MOIX0] K 0OPOPMIICHUIO pabOTHI.



4.1.2. 3axanus, HanpaBJieHHbIe HA GOPMUPOBAHME WIH MPOBEPKY 3HAHUI
4.1.2.1. ®poHTAJBHBII ONPOC

Pa3nea 1. KjeTka — CTpYKTYPHO-(DYHKIMOHAJLHAS ¢IMHUIIA JKHBOTO

Tema 1.1. buosiorusi kak Hayka. O01as XapaKTePUCTHKA KU3HH

Pesyabrar 00yuenusi nmo reme: OnucbIBaTh METOABI UCCIICIOBAHUS HA MOJICKYJISIPHOM M
KJIETOYHOM YPOBHE.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Uto uzyvaet OMOIOTHS Kak HayKa?

2. Kakue Benukue yuyeHble JPEBHOCTHM BHECIM 3aMETHBIM BKJIaJ B pa3BUTHE
OHMOJIOrMYeCKUX 3HaHUN?

3. IloueMy cOBpeMEHHYIO OMOJIOTHIO CYMTAIOT KOMIJICKCHON HAayKOW?

4. Kakue HarpaBJeHUs B pa3BUTHH OMOJIOTHU BBl MOXETE BBIJICTUTH?

5. Kakoe ompeneneHrie MOXHO AaTh MOHSTHIO <GKU3Hb»? B deM cocTOST OCHOBHBIE
3aTpyaHeHus npu GOopMyIUPOBAHUH TaHHOTO ONpeAeseHus?

6. Kakue cBoiicTBa ®UBOTO BaM U3BECTHBI?

7. Kakast CTpyKTypa CUATAETCS AIEMEHTAPHOU €IMHULIEH )KUBOTO?

KonTposmpyembie komnerenuuu: OK 02

Tema 1.3. CTpyKTYPHO-(PYHKIIHOHAJIbHbIE (AKTOPbI HACJIEACTBEHHOCTH
Pe3yabrar o0yuenusi mo teme: Pazinuarh CyliecTBEHHbIE MPU3HAKU CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOBI.

IlepeyeHb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. Yto Ha3BIBAIOT XpOMOCOMHBIM Habopom? Kakue BHIBI XpPOMOCOMHBIX HaOOpPOB BaM
U3BECTHBI?

2. Kakue BeliecTBa Ha3bIBAIOTCSI HYKJIEMHOBBIMU KUCJIOTaMU?

3. Kakue BuIbI HyKJICMHOBBIX KUCIIOT OOHAPYKEHBI B KJIETKE?

4. Kakoe crpoenue nmeet monekyna JJHK?

5. KaxoBsl ocHoBHbIe ¢yHKImn JIHK B kneTke?

6. B uem 3akitouaeTcsi IpUHLIKI KOMIIJIEMEHTAPHOCTH?

7. Yrto ob1ero u Kakue pa3imuus UMeroTcst B crpoeHuu moiekyn JJHK u PHK?

8. Kaxue tunst monexkyn PHK Bam uzBectHs1? KakoBa ux gyHkms?

KonTtpoanpyembie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BeliecTB M NPeBpPAallleHHE JHEPTUH B KJIETKe
Pe3yabrar o0yueHnusi mo teme: OnuceiBaTh OCHOBHBIE SHEPIETUUECKUE U TUIACTHUECKUE
IIPOLIECCHI KIETKH.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. YUto Ha3bIBatOT rOMEOCTA30M?

2. Yto Takoe meradbonu3m? M3 Kakux MpoIieccoB OH CKIIabIBACTCS?

3. Kak cBs13aHbI MEXTy COOOM TUIACTUUECKUHN U DHEPTETUIECKUN OOMEHBI?

4. B kakux opraHomjgax KJIETKH IMPOUCXOAUT TEPBUYHBIA CHHTE3 OpPraHUYeCKUX
BEIIECTB?

5. Kakyro ponb B hoTocuHTEe3€ Urpaet Xjaopohuin?

6. [Tepeuncnure OCHOBHBIE PEaKIIUU CBETOBOM (ha3bl (POTOCHHTE3A.

7. Kakue peakiuu uyT B TeMHOBOI (paze porocunresa?

8. Uem peaknuu XEeMOCHHTE3a OTIMYAOTCA OT (orocuHTe3a? Kakue opraHu3msbl



SIBJIAIOTCS] XEMOCHUHTETHKAMU?
KonTposmpyembie komnerenuuu: OK 02
Pa3nea 2. CTpoenne 1 GYHKIMH OPraHu3Ma

Tema 2.2. ®opMBbI pa3MHOKeHHUsI OPraHNU3MOB
Pe3yabrar 00yueHus mo TemMe: XapakTepH30BaTh CIIOCOOBI Pa3MHOKEHUS.

IlepeyeHb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. Maiite onpeneneHue Npoueccy pa3sMHOKEHNS OPraHU3MOB.

2. Kakue Gpopmbl pa3sMHOKEHHUSI OpTaHU3MOB BCTPEUAIOTCS B IpUpoe?
3. Kakoe pazMHOXeHUE Ha3bIBACTCS OECTIONBIM?

4. Kakue Bubl OECIIONIOTO Pa3MHOKEHUS Pa3IUIaroT?

5. KakoBo 6mnonornyeckoe 3Ha4eHre 0eCroaoro pa3MHOKEHUs ?

6. B uem npenMyIiecTBO MOJIOBOTO Pa3MHOXKEHUS TIepeT OeCoIbiM?
7. Kakue croco0bl OJI0BOTO pa3MHOXKEHHUSI BAM W3BECTHBI?

8. ['me m kak MpOUCXOAUT pa3BUTHUE MOJOBBIX KJIETOK Y JKHBOTHBIX?

9. Uto Takoe ormtogorBopenne? Kakum oHO ObIBaeT?

KonTtpoanpyembie komnerennuu: OK 02

Tema 2.4. 3aK0HOMEpPHOCTH HACJIEI0BAHMS
Pe3yabrar o0ydyenuss mo teme: ONUCHIBaTH 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH M
W3MEHYUBOCTH.

IlepeyeHb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. Yro usyuaer reneTuxa?

2. [Touemy numenHo . MeHie1 CYUTAIOT OCHOBOIIOJIOKHUKOM I'€HETHKU?

3. Urto Takoe yucTas IMHUS U TUOpUL?

4. YTo Takoe ajuieabHbIe TeHbI (aenn)?

5. Kakue ocoOu Ha3bIBAIOTCS TOMO3UTOTHBIMH, & KAKUE - TE€TEPO3UTOTaMuU?

6. Kakue nmpu3Haku Ha3bIBalOTCS JJOMUHAHTHBIMH, a Kakue - perneccuBHbiMu? [IpuBenure
MPUMEPBI TOMUHAHTHBIX M PEIIECCUBHBIX MPU3HAKOB OPTaHU3MOB.

7. ChopmynupyiTe mpaBuiIo €eIMHOOOpa3usi THOPUIOB MepBoro nmokojieHus I. Menaens.

8. Cchopmynupyiite npaBuio pacuieruienus [. Menens.

9. Chopmynupyiite 3akoH YUCTOTHI TameT . Mennensi.

10. B yem oTinuue IBYX MOHATUN: (PEHOTHI U TEHOTHIT?

11. Kakoe ckpemmBaHue Ha3bIBACTCS TUTHOPUTHBIM?

12. ChopmynupyiiTe 3aK0H HE3aBUCUMOTO HACTICIOBAHUS MPU3HAKOB.

KonTtpoanpyembie komnerennnu: OK 02, OK 04

Pasnen 3. Teopus 3BoJIIOLUM

Tema 3.1. UcTopusi 3BOJIOIMOHHOIO0 YueHHsi. MUKPOIBOIIOIMS

Pe3yabrar o0yyeHuss mo TeMe: XapaKTepU30BaTh MPEANOCHUIKM M JBHXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3us BUIOB.

IlepeyeHb BONPOCOB K (PPOHTAIHLHOMY ONPOCY:

1. KaxoBb!I cuiibHBIE U c1a0ble CTOPOHBI CUCTeMbI oprannyeckoro mupa K. JIunues?
2. ChopmynupyiiTe OCHOBHBIE TIOJI0KEHUs IBOMOIMoHHOM Teopuu K. b. Jlamapka.
3.1lepeuncanTe NpeANnoOChIKA BOSHUKHOBEHUS JApBUHU3MA.

4.Ilepeuncnute OCHOBHBIE OJIOKEHUS CHHTETUYECKOW TEOPHUH IBOJTIOIUH.



KonTposmpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. Ilpoucxoxaenne 4eja0BeKa — aHTPONOreHe3
Pe3yabrar o0yuyeHuss mo TeMe: XapaKTepU30BaTh MPEANOCHUIKM M JBHXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3usi BUIOB.

IlepeyeHb BONPOCOB K (PPOHTAIHLHOMY ONPOCY:

1. MaiiTe onpeneneHue aHTPOIOIOTHH.

2. Kakue 3agauu ctosT nepes antponosiorueid? M3 kakux pas3enoB COCTOUT 3Ta Hayka?

3. Kakue naHHbIE JOKa3bIBAIOT POACTBO YEIOBEKA C )KMBOTHBIMU?

4. Tlepeuncnure XapakTEpHbIEC YEPThI, OTVIIMYAOIINE YEIOBEKA OT KUBOTHBIX.

5. Kakue Ouonmormueckue M COLHAIbHBIE (DAKTOPHI SBWINCH JBIKYIIUMH CHIAMHU
aHTpoIroreHesa?

6. IlepeuniciuTe 1 0XapakTepU3yHTe OCHOBHBIE CTaJIUU BOJIIOLINN YEJIOBEKA.

7. JlaiiTe onpeneneHre 4eI0BEYECKUM pacam.

8. Ha xakue pachl noapasaensroT cOBpeMeHHoe yesoBeuecTBo? Ilepeuncnure oCHOBHbBIE
MIPU3HAKY pac.

9. IlpuBenute PaKThl, JOKAZHIBAIOIINE SMHCTBO YEIOBEUECKUX PacC.

KonTtpoanpyembie komnerennnu: OK 02, OK 04

Kpurtepun onenuBanus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHIN;

«4» - OTBET AOCTATOYHO MOJIHBII, HO €CTh HETOUHOCTH;
«3» - OTBET KPaTKUU WUJTU C TPYOBIMH OITHOKAMU;

«2» - OTBET HEBEPHBIN UJIK OTCYTCTBYET.



4.1.2.2. OueHuBaeMasi IMCKYCCHSI

Paznea 1. Kiietka — cTpYKTYPHO-QDYHKIMOHAJbLHASL €TUMHMIIA ;KMBOI'O

Tema 1.2. CTpyKTYypHO-PYHKIHMOHAIBbHASI OPraHU3alUsl KJIETOK

Pesyabrar 00ydyeHusi mo teme: Paznuyarh CyliecCTBEHHBIC MPU3HAKA CTPOCHUS KIETOK
OpPraHU3MOB Pa3HbIX LAPCTB JKUBOU IIPUPOJBL.

IlepeyeHb BOIIPOCOB K OLICHMBAEMOM TUCKYCCHU:

1. Kakoe 3HaueHrEe UMEIOT IUTOJIOTUYECKUE 3HAHUS B KU3HU COBPEMEHHOTO YesioBeKa?

2. lloueMy MOXXHO yTBEpXkAaTh, 4YTO XUMHYECKUH COCTaB KIETKH SBISIETCA
JIOKa3aTeILCTBOM €IMHCTBA KUBOW MTPUPOIBI M OOITHOCTH KUBOM M HEXKHUBOU MPUPOIHI?

3. Iloyemy yueHblE CUUTAIOT, YTO MPOKAPUOTHI SBISAIOTCS Haubojee IPEBHUMHU
OpraHU3MaMH Ha Halllel IU1aHeTe?

4. [ToueMy TPYIHO JIeYUTh OOJIE3HU, BBI3bIBAEMBIC BUpYCcaMu?

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 04

Pasnen 2. Ctpoenue U GyHKIMN OPraHu3Ma

Tema 2.1. CTpoeHue opranuzma

Pesyabrar o0yuenmss mo Teme: OIUCHIBaTH CTPOEHUE U B3aUMOCBSA3b YacTel
MHOTOKJIETOYHOTO OpraHHU3Ma.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHHU:

1. IloueMy 3BOJIFOLIMOHHOE Pa3BUTHE OPraHMUYECKOrO0 MHUpa MOLUIO IO IYTH IOSBICHUS
MHOTOKJIETOYHOCTH?

2. Yto wuMeT OOWEero W 4YeM OTIMYAITCA MEXAy COo00H OIHOKIIETOYHBIE,
MHOTOKJIETOYHBIE U KOJIOHUAJIbHBIE OPTaHU3Mbl?

3. Kak oGecnieunBaeTcsi B OpraHu3Me B3aUMOCBS3b (DYHKLIMOHHPOBAHHS BCEX OPraHOB?
OTBeT NOsACHUTE Ha IPUMEPE OPraHNU3Ma YEJIOBEKa.

KonTposmpyembie komnerenuuu: OK 02, OK 04

Pasnen 3. Teopus 3BoJIIOIHH

Tema 3.2. MakposBoaonusi. Bo3HNKHOBeHHMe M pa3BUTHE KU3HH Ha 3emuie

Pe3yabrar 00y4eHusi mo teme: XapakTepuU30BaTh MPEANOCBUIKM U JIBUXKYIIHUE CHIIbI
BO3HUKHOBCHUA MHOI‘OO6pa31/I$I BHUOO0B.

IlepeyeHb BOIIPOCOB K OLICHMBAEMOM TUCKYCCHU:

1. OObscHHUTE, TOYEeMYy B TMPOIECCE PA3BUTHS JKU3HU Ha 3eMjie OIHH OpTraHU3MbI
BbIMHPAJIU, 4 HOBBIC CUCTCMATUUCCKUC I'PYIIILI OPraHU3MOB ITOABJISIIIUCE.

2. O0OBsicHUTE, TIOYEMY KOHEIl TPOTEPO30MCKON APbl HA3bIBAIOT BEKOM MENIy3, XOTS B 3TO
BpCM: Ha 3emie 06HTa.HI/I HE TOJIBKO KHINICYHOIIOJIOCTHBIC X KUBOTHBIC.

3. Y4eHble CUUTAIOT, 4TO repMadpoAUTHI (KUIIEYHOMOIOCTHbBIE, MIIOCKWE U KOJIb4aThle
YCpBHU, HCKOTOPBIC MOJIJIIOCKI/I) ABJIAOTCA HaI/I60.H€€ APCBHUMH KUBOTHBIMU OpTraHU3MaMHu.
KakoBo, Ha Ba1 B3misi1, 3HaueHHEe 000EMOJI0CTH U TOYEMY B XOJI€ IBOJIOLMHU CTaIH Mpeoliaaarh
Pa3aACIbHOIIOIBIC BUBI.

4. JlokaxuTe poACTBO OPTraHU3MOB PA3HBIX CUCTEMAaTUYECKUX TPYyTII.

KonTposmpyembie komnerenuuu: OK 02, OK 04
Pasnea 4. Jxoqaorus

Tema 4.3. buocdepa - riiodanbHasi IKOJOrHYECKAs] CHCTEMA
Pe3yabrar 00yueHuss mo teme: ONUCHIBATh CBA3b MEXKAY OPraHU3MOM U CPEIOH €ro




obuTaHus. YCTaHABIUBATH CBSI3b MEXKIY CTPYKTypaMu OHOChEpHI.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHHU:

1. I'mobanpHOE moTemIeHUe: MuUQ WX peanbHOCTh? UTO BaM M3BECTHO O JIaHHOM
apneHun? Kakue QaxThl CylIeCTBOBaHHUS WJIM OTCYTCTBUSL TJIOOATLHOTO MOTEIJICHUS BaM
U3BECTHBI?

2. OObsicHUTE, Kakue (aKTOphl OTPaHUYHMBAIOT PACIPOCTPAHEHHUE XKU3HHU B atmocdepe,
mutocdepe, ruapocdepe.

3. Kak MOXXHO oxapakTepu30BaTh HCTOPHIECKHUE U3MEHEHUS POJIU YesloBeKa B Onochepe?

4. B 4éM COCTOHMT LIEHHOCTh OXpaHbl OMopazHooOpasusa? YTo MPUBOIUT K COKPAIICHUIO
Ouonoruueckoro paznoodpaszus? Ilouemy s yenoBedyecTBa BaXHO HE JOMYCTUTh OOEIHEHUS
Oouropa3znoobpazus?

5. MOXXHO JTi CYUTaTh 3aBEPIICHHBIM Mpoliecc hopmupoBanus ouocdepni?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.5. Biansinue coumajgibHO-3K0JOTHYeCKNX (PAKTOPOB HA 310POBbE YeJI0BEKa
Pesynbrar oO0yueHuss mo Teme: IHTeprnperupoBarh pe3yabTarbl MPOBEIECHHOTO
OMOSKOJIOTUYECKOT0 SKCIIEPUMEHTA C UCIIOIBb30BAaHNUEM KOJIMUECTBEHHBIX METO/IOB

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHHU:

1. Kaxk cka3bIBaeTCsl COCTOSIHUE MTPUPOIHOM OKPY’KAIOILIEH Cpebl Ha 310pOBbE UeIoBeKa?
Kakne HeusBecTHble paHee OOJNE3HUM TMOSBIIMCH B pe3yjbTare JEHCTBUS TEXHOTE€HHBIX
¢daxTopoB?

2. B mocnennee Bpemsi HaOmromaeTcsl TEHISHIMS K BCEOOIIEH KOMITBIOTEpU3AIUU:
NIEPCOHAJIbHBIE KOMITBIOTEPHI HCIONB3YIOTCS Ha pabore, B 1mkojie, aoma. OpHako OHH
orpezieieHHbIM 00pa3oM 3arpsi3HSIOT OKPY’KAIOILIYI0 Cpely, U 3TO ofHa M3 Hauboliee Ba)KHBIX
ceifuac sKojoruyeckux mpodieMm. UTto 3TO 3a 3arps3HEHHE M Kak OHO BIHUSET Ha 3J0pPOBbE
yesnoBeka?

3. MoxeT 1M 4eJoBeK XKUTh B OeciryMHOM cpexe? UTo sSBIAETCS MCTOUYHUKOM IIymMa B
OKpy’KarolleM Hac npocTtpaHcTtBe? HazoBuTe mnocinencTBUs LIYMOBOIO 3arpsi3HEHHS IS
yenoBeka. Kak MbI MO)keM O0pOTBHCS C ITYMOBBIM 3arpsi3HeHHEM ?

4. Ham yacto KaxeTrcs, 4TO C 3arps3HEHHUEM OKPYKalOIIEeW Cpefbl Mbl CTaTIKHMBAEMCS
JMIIB Ha YAUIE, ¥ TIOATOMY Ha SKOJIOTHIO HAIIMX KBapTHP oOpairaeM Maio BHUMaHus. Kakue xe
OMNAaCHOCTH MOACTEPETaroT HAC JOMa, U KaK OHU OTPa)KarTCs HA HalleM 310poBbe? Kak MOXHO
CHHU3UTb BIHMSHUE BPEAHBIX YKOJIOTHYECKUX (PAKTOPOB B HAIIMX KBapTHpax?

5. B 1990-¢ rr. ®unens Kactpo B Ha3uIaHWe CBOMM COTpa)kAaHaM OTKa3aJiCsl OT OJHOM
BpEOHONW TPUBBIYKM, 3a YTO ObUI HarpaxaeH Menanbio BcemupHON —opraHuzanuu
3npaBooxpaneHusa. OT 4yero oH oTkazaica? UTo Takoe macCUBHOE KYPEHHE M YEM OHO OIACHO?

6. IToueMy mpecTUKHO BECTH 37I0POBBI 00pa3 KU3HU?

Kontpoanpyemsie komnerenuuu: OK 02, OK 04, OK 07

Kpurepun onenuBanus:

«5» - AKTMBHOE€ y4acTHE€ B JIUCKYyCCUHU. BBICKa3bIBAHME COOTBETCTBYET 3aJIaHHON TEME,
XapaKTepU3yeTCsl BBICOKOM MH(OPMATUBHOCTBHIO U OPUTUHAIBHOCTBIO, apTyMEHTBI OAKPEIUICHBI
yOeauTeTbHBIMU TPUMEpPAMHU.

«4» - JlocTaToO4YHO aKTHUBHOE yuyacThe B JuCKyccud. [lomyckaeTrcsi He3HAYUTEIbHOE
OTKJIOHEHHE OT TEeMbl JUCKyCCHM. BbICKa3plBAHME HOCHUT OTYAaCTH  TPUBHAIBHBIMH,
IIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIUIEHBI TPUMEPAMH.

«3» - IlaccuBHOE ydacTMe€ B JHUCKYCCHU. BBICKa3bIBAHME XapaKTEPHU3YETCS HHU3ZKOU
I/IH(bOpMaTI/IBHOCTLIO, CTCPCOTUITHOCTBIO, HC OTPAXKACT IOJHOI0 IMOHUMAHUA TEMbI JUCKYCCHUMH.
AprymeHTbI chopMynHpoBaHbl abcTpakTHO. [IprMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE ydacTue B JUCKYCCHUHU. BBICKa3blBAHME HE COOTBETCTBYET 3aJIaHHOM
TEMe, OTCYTCTBYIOT apI'yMEHTHI B TIOJIb3Y KaKOH-THOO TOYKHU 3pEHUSI.



4.1.2.3. O0cyxkaeHue M0 BONPOCAM JIEeKIIMHU

Paznena 1. Kierka — cTpYKTYPHO-OYVHKIMOHAJLHAS €IHHHUIIA ;KUBOT'0
Tema 1.5. ZdKu3HeHHBII HUKJI KJIeTKA. MuTo3. Meiio3
Pe3yabTar 00yyeHus no reme: XapakTepu3oBaTh KU3HEHHbBINA LIUKJT KJIETKH.

IlepeyeHb BONIPOCOB 1JIS1 O0CYAKACHUSA:

Kakue u3mMeHeHHs B KJIIETKE IPEIIICCTBYIOT ACTICHHUIO?

OxapakTepu3yiTe Ga3bl MUTO3a U KPATKO PACCKAKUTE, KAK IPOUCXOIHUT ITOT MPOIIECC.
B ueMm 3akiarouaeTcsa OMOIOrHUECKOE 3HAYEHNE MUTO3a?

Yem Meli03 OTIUYASTCS OT MUTO3a?

B ueM 3akiarouaeTcsa OMOIOrHUECKOEe 3HaYEHNE Meiio3a?

MRS

KonTtpoanpyembie komnerenunu: OK 02, OK 04

Kpurtepun onenuBanus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHIN;

«4» - OTBET J0CTATOYHO MOJIHBII, HO €CTh HETOUHOCTH;
«3» - OTBET KPaTKUU WUJTU C TPYOBIMH OLTHOKAMU;

«2» - OTBET HEBEPHBIN UJIK OTCYTCTBYET.



4.1.2.4. TectupoBanue

Pasznen 2. Ctpoenne 1 GQyHKIMU OPraHU3Ma

Tema 2.3. OHTOreHe3 pacTeHuil, ’)KWNBOTHBIX U YeJIOBEKA

Pe3yabTar 00yyenusi mo reMe: OnuchiBaTh CTAIUM OHTOT€HE3Aa PACTECHHM, )KUBOTHBIX U
YEJI0BEKA.

TecToBoe 3axaHue
1. Kto BBen B OMOJIOTMYECKYIO HAYKy TEPMUH «OHTOTCHE3)»?
1) XK. b. Jlamapk
2) Y. JapBun
3) O. I. I'exkenb
4) I. Mennenn

2. Cragusi OTHOCIIOMHOTO 3apoJbIIia;
1) neiipyna

2) Gmacryna

3) ractpyna

4) me3onepma

3. JAByXCJIOMHBIN 3apOIbIII:
1) 6nacryna

2) Mopyna

3) Heilpyna

4) ractpyna

4. V3 me3oaepMbl GOPMUPYIOTCS:
1) nerkue

2) neueHb

3) KpOBEHOCHBIE COCY/IbI

4) HepBHas cuCcTEMa

5. Y N03BOHOUYHBIX KUBOTHBIX MIPSIMOE PA3BUTUE XapAKTEPHO JIS:
1) pbIO, 3¢ MHOBOJHBIX, PENITHIINI

2) am$puOuMit, NTHUI], MICKOTTUTAIOIINX

3) 3eMHOBOJHBIX, IPECMBIKAFOIIUXCSI

4) nTHLl, MIEKOITUTAIOIIUX

6. YctaHoBHTE COOTBETCTBHME MEXKAYy THIAMH MOCTA3MOPHOHAIBHOIO pAa3BUTUS U
KOHKPETHBIMH OpTraHU3MaMHu:

[Tpumepsl OpraHn3MoB Tunel pazBuTUs
1) ScTpeb-nepenensaTHUK A) Ilpsamoe pa3Butue
2) bensinka 0OBIKHOBEHHAS b) Hempsimoe pa3Butue

3) bounbiias nanga

4) Maiickuit KyK

5) ApeBecHas KBakiiia
6) l'omy0Goit kut

7) O3epHas nArynika
8) [Nayk-KkpecToBHUK

7. 3akonuuTe onpeneeHue. CIvsiHUE MOJIOBBIX KJIETOK -

8. 3akoHuuTe onpenenenue. ONI0JOTBOPEHHAS SIMIEKIETKA -




9. 3akoHuuTe onpeneseHue. Pa3Butre CUCTEM OPraHOB 3apObIIIIA -

ITaJIOHBI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne 3amanus 7 8 9

OTBET OIUIOIOTBOPEHHUE 3UroTa OpraHoreHe3

KonTtpoanpyembie komnerennuu: OK 02

Tema 2.4. 3aKoHOMEePHOCTH HaCJICAOBAHHUSA
PesyabTrar o0yuenuss mo teme: ONUCHIBaTH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M
HU3MCHYHNBOCTH. OHpeI[eJIHTB BCPOATHOCTL BO3HHUKHOBCHUA HACJIICACTBCHHBIX IMPU3HAKOB IIpH

Pa3INIHBIX BBaHMOHeﬁCTBHHX T'CHOB.

TecToBOE 3aMaHUE
1. K B3anMOaelcTBUSIM aJUIEIbHBIX TEHOB HE OTHOCST:

1) snucras, moauMepuio, MoIUuGUIMPYIOIIee ACHCTBHUE TCHOB
2) KooMepalnio, MHOKECTBEHHBIN aJuIesIi3M
3) cBEepXAOMUHUPOBAHUE, KOMILLIEMEHTAPHOCTh

4) KOIOMUHUPOBAHKE, IPOMEKYTOUHOE JOMUHUPOBAHHE

2. TIposiBiieHUE y TE€TEpO3UrOT MPU3HAKOB, IETEPMHUHUPYEMBIX ABYMsI ajuIesiMUA HaOIro-

JaeTCs MPH:

1) cBEpXAOMUHUPOBAHUYU

2) smucrase
3) KOBOMUHUPOBAHUU

4) onmumepun

3. HacnenoBaHue 4eTBEPTOM IpyMHIbl KPOBU OTHOCAT K THUITY B3aUMOJICHCTBUSA:

1) komOMUHUPOBaHKE

2) CBepXIOMUHUPOBAHUE

3) noaHOE JOMUHUPOBAHUE

4) npoMexXyTOYHOE TOMUHUPOBAHUE

4. HacnenoBaHue HMIMHIIWIUIOBOM OKPAacKH y KPOJMKOB KOHTPOJHMPYETCS TpPEMs ajliess-
Mmu: A, a u ah. Kaxxgas 0co0b sIBIsSIeTCS HOCUTENIEM TOJIBKO ABYX U3 HUX. DTO IPUMED:

1) KOMIUIEeMEHTapHOCTH

2) Koorepauuu

3) MHOXECTBEHHOT'O ajljien3mMa
4) nonumepun

5. IosiBneHne HOBOOOPA30BaHUIN MPU COBMECTHOM JCWCTBUU JIBYX TOMHUHAHTHBIX Heal-
JICJIBHBIX T€HOB, KOIJa B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHMM Pa3BHBACTCS HOBBIN

NpU3HAK, HAaOMIOAAeTCs IPH:
1) KOMIUIEeMEHTapHOCTH
2) Koorepauuu
3) IOTHOM AOMUHUPOBAHUH
4) neificTBUM reHOB-MOIU(DUKATOPOB

6. Eciiu 0qMH TOMUHAHTHBIN I'eH MIOJABIIAET ACUCTBHE IPYrOro JOMUHAHTHOIO T'€Ha, TO -

9TO TIpUMep:

1) peeccuBHOrO 3MKCTa3a




2) monMMepun
3) IOMUHAHTHOTO 3MHUCTAa3a
4) MHOXXECTBEHHOTO aJlIelIn3Ma

9TaJIOHBI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

OTBET 1 3 1 3 2 3

KonTtpoanpyembie komnerennuu: OK 02

Tema 2.5. CueniieHHOe HacJleJ0BaHUe NPHU3HAKOB

Pesyabrar o0yuyenuss mo rteme: ONUCHIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M
HU3MCHYHNBOCTH. OHpeI[eJIHTB BCPOATHOCTH BO3HHUKHOBCHUA HACJIICACTBCHHBIX IMPU3HAKOB IIpH
CLICTUICHHOM HacJeI0BaHHH.

TecToBOE 3aMaHUE
1. CuemnjieHHO€E HaclIeI0BaHHE -
1) coBMecTHOE HaceI0BaHKE JIFOOBIX TEHOB
2) COBMECTHOE HACJICJIOBAHHE T€HOB, JIOKAJTHM30BAHHBIX B OTHON XpOMOCOME
3) Hacien0BaHUE TEHOB, KOHTPOJIMPYIOIINX CXOIHBIE TIPU3HAKHI
4) HacnegoBaHUE T€HOB Pa3HbIX XPOMOCOM

2. Ha xakux o0bekTax mpoBoaui uccienosanus T. Mopran
1) ropox

2) HO4Has KpacaBUIla

3) Myxu 1p030¢HUITBI

4) MBIIIH

3. Kakue npu3Haky MOTYT HACJIEI0BaThCs € IIOJIOM YeJIOBEKa?
1) poct

2) uBer a3

3) nanbTOHU3M

4) cnocoOHOCTH K (hru3nyeckoit padbore

4. Yucno rpyni CUEIJICHUS! B KAPUOTHUIIE YETTOBEKa
11

2)2

3) 46

4)23

5. B ombitax T. Moprana mnpu ckpemmBaHuu rubpuaHoro camua (AaBb) u
JTUTOMO3HUTOTHOW periecCUBHOM caMku (aabb) HabmoaaI0CHh

1) momHOE clerieHne

2) HETIOJIHOE CLICTIICHHE

3) He3aBUCHUMOE HaCJIEI0BaHUE

4) cBOOOTHOE HACJICIOBAHHE

6. Kpoccunrosep - 310

1) 0OMeH reHeTHYeCKUM MaTepHajIoM MEXIY Pa3IMIHBIMUA XPOMOCOMAMHU

2) oOMeH (hparMeHTaMHu MEXay ayTOCOMaMU U TOHOCOMaMHU

3) oOMeH GparMeHTaMH MEXKTy XpOMaTHIaMU OJTHOH XPOMOCOMBI

4) oOMEH UACHTUYHBIMH yYaCTKaMU HECECTPUHCKUX XPOMATU OJHON Mapbl XpOMOCOM




7. B poi0oCI0OBHOM MPU PELIECCUBHOM X-CIEIIJIEHHOM THUIIE HACIEAOBAHUS
1) omuH U3 ponuTeneit 06s3aTenbHO OOJICH

2) OOJIbHBIC B KaXKJIOM ITOKOJICHUH

3) paBHOBEPOSATHO OOJICIOT MY>KUYUHBI H KEHIIUHBI

4) GOJIbHBI KEHIIMHBI 110 JIMTHUHA MaTepH

8. Cuna CuerieHusi TeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aMMOPACIIOJIOKEHHUS TEHOB

2) mpsiIMO MPOIOPLIMOHANBHA PACCTOSIHUIO MKy TeHAMU
3) 3aBHCHUT OT COCTaBa 'reHOB

4) 00paTHO MPOTMOPIMOHATIEHA PACCTOSHHUIO MEXITY TCHAMHU

9. B xakux ciyuasx MOXET POAMTHCS ACBOUYKa, Ooseromas reMopimeit?
1) ecnu 310poBasi MaTh TOMO3UTIOTHA, a OTell OosieeT reModneit

2) ecii MaTh TETEPO3UTOTHA, a OTell OoJieeT reModrinei

3) ecnu oTel] ¥ TOMO3UTOTHASI MATh 3/10POBbI

4) ecnu MaTh TETEPO3UTOTHA, a OTELl 310POB

10. B kakom ciydae pomsTcsi 30pOBbIE JAeTH (MaJIBIMKHA W JCBOYKH), €CIIU OTel] OoJieH

remModuineii?
1) MaTh TOMO3UTOTHA TI0 pereccuBHOMY Tpu3HaKy (XhXh)
2) MaTh TOMO3UTOTHA 110 JOMUHAHTHOMY npu3HaKky (XHXH)
3) mats rereposurotHa (XHXh)
4) B moOOM cityyae poasTcs OONbHbIE AeTH

ITAJIOHBI OTBETOB:

S
(@)
~
[o¢)

Ne 3amanus 1 2 3

O
—
(=)

OTBET 2 3 3 4 1 4 3 2

KonTposmpyembie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aK0HOMEPHOCTH U3MEHYNBOCTH

Pe3ynabrar o0ydyenuss mo teme: ONUCHIBaTH 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH M
u3MeHYnBoCTH. OnpenensaTh TUIl MyTalluy IPpU Mepegade HacaeACTBEHHbBIX TPU3HAKOB.

TecToBOE 3aMaHHUE
1. Boi0epuTe TpH BepHBIX 0TBETA U3 IECTH.
UemMm xapakTepuszyeTcsi TeHOMHasi MyTaius?
1) u3mMeHeHueM HyKJIeoTUIHOM nocnenoBarenbHocTr JJHK
2) yTparoii 0JJHOI XpOMOCOMBI B TUTLTOUIHOM Habope
3) KpaTHBIM YBEIMUYEHHUEM YHCIIAa XPOMOCOM
4) N3MEHEHUEM CTPYKTYPBl CHHTE3UPYEMBIX OEIIKOB
5) yIBOEHHEM y4acTKa XpPOMOCOMBI
6) N3MEHEHUEM UYHnCciIa XPOMOCOM B KapUOTHIIE

2. Bei0epuTe 1Ba BepHBIX 0TBETA U3 MATH.

MyTanunoHHass HM3MEHUMBOCTH IE€pelaeTcs IO HACIEACTBY, TaK Kak
MHOTOKJIETOYHOM OpraHU3Me B:

1) Muokapme

2) srLeKIeTKax

3) mma3Me KpoBH

4) MEKXKJIETOYHOM BEIIECTBE

5) criepmaro3ounax

BO3HHKACT B




3. BoiOepuTe 1Ba BEPHBIX 0TBETA U3 MATH.

Hopwma peaknuu:

1) u3MeHseT TeHOTUI OpraHu3Ma

2) onpexaensercss TeHOTUIIOM OpraHu3Ma

3) BeneT K MyTaIuu

4) n3MeHsET JIOKYChl TEHOB

5) bopmupyeT B OHTOTeHE3€, B 3aBUCUMOCTHU OT YCJIOBHUH CPEIIbl, pa3Hbie (DEHOTHUITBI

4. Bce mpuBeléHHbIE HHKe TNPHU3HAKH, KPOME JABYX, MOKHO HCII0JIb30BATH B
Ka4vecTBe NPUMepa XPOMOCOMHBIX MepecTPoeK.

Omnpenenurte ABa MPU3HAKA, «BBIMAJAIOIMINX» W3 OOIIEro CIHMCKA, U 3alUIINTE B OTBET
U pBI, O] KOTOPHIMUA OHH YKa3aHBI:

1) [ToBopoT yuacTtka xpomocoMbl Ha 180 rpagycoB OTHOCUTCS K MyTaIlUsIM

2) 3aMeHa 0IHOTO HYKJIeOTHa Ha ipyroi B ctpykrype JHK

3) KonmmpoBaHnue y4acTka XpoMOCOMBI

4) YTpara yuacTka XpOMOCOMBI

5) U3MeHeHune KouyecTBa XpoMOCOM, KOTOPOE KPaTHO rarionHOMY Habopy

5. BbiOepuTe 1Ba BEPHBIX 0TBETA U3 NATH.

N3MeHYnBOCTH, KOTOpPAsi UTPAET PEIIAIOIILYIO PO B BOTIOIUU:
1) cooTHOCHUTEBHAS

2) omnpenenéHHas

3) MyTarmoHHas

4) sxonoruyeckas

5) reHoTHIIHYECKast

6. BbiOepuTe 1Ba BEepHBIX 0TBETA U3 NATH.

K HacnencTBeHHOM H3MEHUYMBOCTH HE OTHOCUTCS H3MEHYUBOCTH!
1) uHIUBH Y aTBHAS

2) MyTalMOHHAs

3) MmoauduKaImoHHAs

4) KOMOMHATHBHAS

5) onpenencHHas

7. BbiOepuTe TPU BEPHBIX OTBETA M3 LIECTH.

MyTtanuoHHas HK3MEHYUBOCTH O0YCIIOBJICHA!

1) ciupanuzamnuet XxpoMocom

2) cimy4aiiHOM BCTpeueil raMeT Npu OII00TBOPEHUN

3) 3aMeHOM HYKJICOTHIOB

4) U3MEHEHUEM YHUCIIa XPOMOCOM

5) HE3aBUCHUMBIM PacX0kKI€HUEM TOMOJIOTUYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOM HYKJICOTH/IOB

8. YcraHOBHTE COOTBETCTBHE MEKAY XaPAKTePHUCTHKON MyTAllMU H €€ BUAOM:

XapakTepucTuKa MyTaluu Bun myranyun

1) u3MeHeHne moCIeI0BaTeIbHOCTH HYKJICOTHI0B B Mojiekyne JIHK A) rennas

2) U3MEHEHUE CTPOEHUS XPOMOCOM b) xpomocomHast
3) U3MEHEHHUE YKCIIa XpOMOCOM B sI/Ipe B) renomHuas

4) MOJIUTUTOUTUS
5) U3MEeHEHHE TOCIIeIOBATEILHOCTH PACTIONIOKEHUS TEHOB

9. YcraHoBHTEe COOTBETCTBHE MEXKIY XAPAKTePHCTHKAMH HM3MEHYHMBOCTH H eé



BUJIAMHU:

XapaKTepUCTUKU U3MEHUYMBOCTH Busl n13sMeHuMBOCTH
1) u3mMeHseT GeHOTHIT B TIpe/ieax HOPMbI PEAKIINU A) MyTalmoHHast
2) nepenaéTcs o HACIEACTBY b) Monmudukanmnonnas

3) 3aTparuBaeT reHbl, XpOMOCOMBI

4) BbI3BIBACT OJJMHAKOBBIE M3MEHEHUS Y BCEX 0coOel BUaa
5) BBI3BIBAET UHANBUAYAIbHBIE U3MEHEHUS

6) aJanTHUBHA K YCIOBUSAM CpEJIbI

ITAJIOHBI OTBETOB:

Ne 3amanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 |3,4,6| 1A,25b, 3B, 4B, 5b
Ne 3apanus 9

OTBET 1B, 2A, 3A, 4B, 5A, 6b

KonTposmpyembie komnerenuuu: OK 01, OK 02

Pa3znen 4. Dxosorus

Tema 4.1. Ikosornueckue pakTopbl U Cpeabl ;KU3HU

Pe3syabTrar o0yuenusi mo teme: ONUCHIBaTh CBSI3b MEXKIY OPraHU3MOM MU CPEIOW €ro
oOHTaHMS.

TecroBoe 3aganne
1. Hayka, n3y4aroias cBs31M OPraHU3MOB C OKpY>Karollenl cpeon
1) 30010THA
2) 6oTaHUKa
3) anaromust
4) sKoJyorus

2. @akTOphl HEXUBOUW MPUPO/IBI, BO3ICUCTBYIOIINE HA OPTaHU3M
1) abuotuyeckue

2) OMOTHUYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

3. ®akTopsl JKUBOM MPUPOIbI, BO3ACHCTBYIONIME HA OPTaHU3M
1) abuotudeckue

2) OMOTHUYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

4. Bo3aeicTBHUE YEJIOBEKA U €r0 XO3IMCTBEHHOM NESITEIbHOCTH HA JKUBBIE OPraHU3MBbl U
MPHUPOIY B IIEIIOM

1) abuoTtnueckue hakTOpsI

2) 6uoTHueckue (PakTopel

3) anTpOonoreHHbIe (GaKTOPHI

4) puznonornueckue GakTopbl

5. Dkosornvyeckuii (pakTop, BEIXOAIINN 32 TIPEAeIIbl BRBIHOCIMBOCTH OPraHU3MOB
1) aHTpOTIOT€HHBIH

2) orpaHUYMBaIOLIUN

3) abuoTudeckuit




4) CTUMYTTUPYIOIIII

6. BausHue KMBBIX OPraHU3MOB JIPYT Ha Apyra
1) abuotnyeckue (HhakToOpsl

2) buotudeckue (haxTopbl

3) anTponoreHHbIe (PaKTOPHI

4) puznonornyeckue GaxTopsl

7. buotnueckumu (hakTOpaMu SIBIISTFOTCS

1) ocymenne 60710T, BEIpyOKa JIECOB, CTPOUTENBCTBO JOPOT

2) pacTeHus1, OaKTepuH, TPUOBI, ’KUBOTHBIC, BUPYCHI

3) mapa3uTu3M, XUITHAYECTBO, KOHKYPEHIIHS, CHMOHO3

4) Temneparypa, COCTaB BO3[lyXa U MOYBBI, peibed, CBET, BIAKHOCTh

8. K abnotnyeckum (paktopam cpeasbl OTHOCST
1) oceHHuit TUCTOMNA

2) CTPOUTENIBCTBO IUTOTHH

3) oOMJIBHBIN CHEromaI

4) MHTpAITUIO TITHII

9. Boanas cpena oOutanus XapakTepu3yercs CieIyoIMMH 0COOEHHOCTAMU
1) ManbIM cofiep>kaHUEM KHUCIIOpoaa

2) CUJIbHBIMU TIEperajamMy J1aBJICHUS

3) HU3KOM TIJIOTHOCTBIO

4) orpaHMYECHHOMN TTPOHMUIIAEMOCTBIO JJISI CBETa

5) obureM cBeTa U BBICOKUM COJIep:KaHUEM KHCIOpoa

6) 3HaYUTENbHBIMU IIepenaiaMu TeMIepaTyp

10. HazemHoO-BO3mymIHass  cpea  OOWTAaHUS  XapaKTEpU3YeTCs  CIACAYIOIIMMH
0COOEHHOCTSIMH

1) ManbIM coaepKaHueM KUCIopoaa

2) CUJIbHBIMU TIepenaamMu JTaBJICHUS

3) HU3KOH TJIOTHOCTBIO

4) orpaHMYEHHON MPOHUIIAEMOCTBIO JIJISl CBETA

5) obwmiieM cBeTa M BBICOKHM COJIEPKaHUEM KHUCIIOpoa

6) 3HaYUUTENBHBIMU II€PENAlaMU TEMIIEPATYP

ITAJIOHBI OTBETOB:

[98)
S
V)]
(@)
~
[o¢)
O

Ne 3amanus 1 10

OTBET 4 1 2 3 2 2 3 3 1,2,413,5,6

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.3. buocepa - rinodanbHast IKOJIOTHYECKAs CUCTEMA
Pe3syabTrar 00yuyenusi mo teme: ONUCHIBaTh CBSI3b MEXKIY OPraHU3MOM M CPEIOW €ro
oOuTaHus. YCTaHABIMBATH CBSA3b MEKIY CTPYKTypamMu 6uochepsl.

TecToBOC 3a1aHUE
1. SIBneHHMs KpYroBOpOTa BEMIECTB M JHEPTHH, MPOHMCXOIAIIAE TPU YYaCTHUU SKUBBIX
OpraHU3MOB, U3y4alOT Ha YPOBHE
1) 6uochepuom
2) GMOTreoeHOTUYECKOM
3) monyNAIMOHHO-BHIOBOM




4) opraHu3MEHHOM

2. HeoGxomumoe ycimoBre coxpaHeHuUsl paBHOBeCHs B Onocdepe

1) aBOMIOLIMSA OPraHMYECKOTO MHUpa

2) 3aMKHYTBIN KPYTOBOPOT BEIIECTB M SHEPTUHU

3) ycuiieHre NPOMBIIIJIEHHON M CHIXKEHHE CEeNTbCKOX03IMCTBEHHOU JIEATETbHOCTH
YyeJnoBeKa

4) ycusieHue ceNbCKOX03SIMCTBEHHON M CHMXKEHHE MPOMBILIICHHOM 1eATebHOCTH
YyeJnoBeKa

3. B 6uocdepe

1) 6Guomacca pacteHuit paBHa OuomMacce KHUBOTHBIX

2) Guomacca >KMBOTHBIX BO MHOTO pa3 MPEBBINIAET OMOMacCy pacTeHUH

3) Ouomacca pacTeHuil BO MHOTO pa3 MpEBBIIIaeT OMOMACCY >KUBOTHBIX

4) cooTHOIIECHHUS OMOMacC PACTEHUH U )KUBOTHBIX IIOCTOSHHO U3MEHSETCS

4. buocdepa sBISETCS OTKPHITONM CHCTEMOM, TaK KaK OHA
1) cmocoGHa kK caMOperysiuu

2) crocoOHa U3MEHSTHCS BO BPEMEHH

3) COCTOUT U3 SIKOCUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuiia 6uocdepsl HaXoAuTCst Ha BhIcOTe 20 KM OT MOBEPXHOCTH 3€MJIH, TaK
KakK TaM

1) OTCYTCTBYET KHCIOPO.

2) OTCYTCTBYET CBET

3) oueHb HHU3Kas TeMIIepaTypa

4) pazmMelniaercst 030HOBBIH CIION

6. OOGomnouka 3emid, HacelleHHas XHUBBIMH OpraHM3MaMU U IPeoOpa3OBaHHAs MMH,
Ha3bIBACTCS

1) rugpocdepa

2) nutocdepa

3) Hoocepa

4) 6uocdepa

7. Ilo ompenenennio B.M. Bepnanackoro Benmymass ponb B CO3IaHHH  HOOC(hEphI
MIPUHAIJICIKUT

1) GakTepusim

2) pacTeHusIM

3) kocMocy

4) yenoBexky

8. Ilognep>kanuto paBHOBeCHS B brocdepe, ee 1eT0CTHOCTH CIIOCOOCTBYET
1) coxpanenue 6mopazHoOOpa3us

2) BCEJIEHHE HOBBIX BUOB B 9KOCHUCTEMBbI

3) co3naHue arpo’KOCUCTEM

4) pacmupeHue Ioaad 3eMelb, 3aHATHIX KyJIbTYPHBIMHA PACTCHUSMHU

9. YcroitunBocTh 6HOChephl Kak rT0OATHEHOM YKOCHCTEMBI OMPEIEISIeTCS
1) pazHOOOpa3meM ee BUOBOTO COCTaBa

2) KOHKYpEHIIMEN MEX 1y OpraHU3MaMHU

3) nomynAUUOHHBIMU BOJTHAMU



4) 3aKOHOMEPHOCTSAMHU HACIIEACTBEHHOCTH U U3MEHUYNBOCTH OPTaHNU3MOB

10. Beinenenue B arMocdepy OKCHIOB CEPHI, a30Ta BHI3BIBACT
1) yMeHblIIEHUE 030HOBOTO CIIOS

2) 3acoyieHne MUPOBOTO OKeaHa

3) BhIMaZicHUE KUCTOTHBIX JOXKICH

4) yBennyeHre KOHIICHTPAIlUU YITICKUCIIOTo raza

9TaJIOHBI OTBETOB:

N
(@)
~
—_
(e

Ne 3amanus 1 2 3 4

OTBET 1 2 3 4 4 4 4 1 1 3

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne aHTPONOreHHbIX (PaKTOPOB Ha Ouochepy

Pesyabrar oOyueHuss mno TeMme: OmnmceiBaTh TOOATBHBIE W PETHOHAIBHBIC
OKOJIOTHYCCKUEC HpOGHeMBI U IOyTH HUX MUHHMU3AIUU. HpezmaraTb CHOCOGBI I[eﬁCTBHH 10
0e30MacHOMY MOBEIECHUI0 U CHIDKEHUIO BIMSHHS 4YeJIOoBEeKa Ha MPUPOAHYIO cpeny. BriOupars
MepBI JUIsl COXpaHEHUs1 OMOPa3HOO0pa3Hs.

TecroBoe 3aganne
1. AHTpOTIOTeHHBIE (DaKTOPHI - ITO
1) nro0Oble nelcTBUS YeOBEKa, M3MEHSIONIUE TIPUPOTY
2) BIUSIHUE TIPUPOJIBI HA JICHUCTBUS YEIIOBEKA
3) yXyalIeHUe KOJIOTMYeCKON CUTyaluu
4) ynydrieHue 3K0JIOTHIECKON CUTYalluu

2. U3 ciucka BeIOGpUTE NPSIMOM aHTPOTIOTEHHBIN (haKTOp
1) PKCIOPT TONMJIMBHBIX MEIIET

2) MPOU3BOJICTBO MOPOKEHOTO

3) BeIpyOKa pouu

4) BBITIJIaBKA METaJLIa

3. U3 ciucka BrIOEpUTE KOCBEHHBIN aHTPOIIOTCHHBIN (DaKTOp
1) cTpOUTENBCTBO MIIOTUHBI

2) CTPOUTENBCTBO HOBOT'O MTOCETKA

3) MoJepHM3AIMS OUYUCTHBIX COOPYKEHUH CTaporo 3aBoja
4) OXOTHHYUHN CE30H

4. Tlpsimoti HarpeB 6nochepsl K YemMy MPUBOIUT?
1) U3MEHEHHUIO TTOTO/IbI

2) U3MEHEHHUIO0 HeOMOJIOTHYECKUX MPOIIECCOB

3) U3MEHEHUIO KJIMMaTa

4) HapyLIEHHUIO a30HOBOTO CJ0s

5. KpyroBopoT kakoro BelecTBa MOKa3aH Ha pUCYHKE?
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AbIXAHHE

PACTBOPEHMWE B BOJIE |
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‘ . v "’-l;e,, PACTBOPEHME
f. . \ 8 ‘_’ .'.f- -
edte  Topd MUHEPANIM3ALSE V3BecThsk
1) Boz[opona
2) yraepona
3) a3ora

4) kucnopoaa

6. Pa3Benka, 100bI4a, mepepabOTKa MOJIE3HBIX UCKOMAEMBIX - 3TO KaKasi JesITeIbHOCTh?
1) ropHO-TeXHUYECKAS

2) MH)XEHEPHO-CTPOUTEIbHAS

3) cenbCKOX03sHCTBEHHAS

4) uHxeHepHas

7. CTpouTEnbCTBO BOAOXPAHMIIHNIL, TUIOTUH, ['DC - 3TO Kakas nesTeIbHOCTh?
1) ropHO-TeXHUYECKAS

2) UHXUHEPHO-CTPOUTEITHHAS

3) cenbCKOX03sHCTBEHHAS

8. K ueMy npuBOIUT CBEIEHHE JIECOB?

1) K I3MEHEHHIO Ta30BOTO COCTaBa aTMOCQEPhI
2) K N”3BMEHECHHIO KIIMMaTHYECKUX YCIOBUI

3) K UIBMEHEHUIO COCTOSHUS TIOYB

4) BCe OTBETHI BEPHBI

9. 3meHeHus pupoabl B PE3yIbTaTe MPSIMOI0 BO3ECUCTBUS XO35MCTBEHHOMN JIESITEIBHO-
CTH 4eJIOBEeKa Ha MPUPOIHBIE OOBEKTH — 3TO .... BO3ICHCTBUE

1) kpaTKOBpEeMEHHOE

2) HEeMOCPEACTBEHHOE

3) KOCBEeHHOE

4) ctabunuzupyroiiee

10. BozneiicTBue yenoBeka Ha MPUPOY B MPOIIECCE €€ XO3IUCTBEHHOTO HCIIOIb30BaHUS -
370 ...7

1) mpupoaonoas30BaHNe

2) sKoJIOTHUs

3) skocucTema

4) OMOTEXHOJIOTUS



9TaJIOHBI OTBETOB:

N
()]

Ne 3amanus 1 2 3

o0

O

10

OTBET 1 3 3 2 2 1

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 07

Kpurtepun onenuBanus:

3a Kax bl MPAaBWILHBINA OTBET, HAUUCIsAeTCs 1 Oa.
«5» - npaBuibHO BbINoJIHEHO 91 — 100% 3ananuii;
«4» - mpaBWIbHO BINOJHEHO 71 — 90% 3ananmii;
«3» - npaBUIbHO BbINOJIHEHO 51 — 70% 3ananui;
«2» - mpaBWIBHO BBIMOJHEHO MeHee 5 1% 3anaHuid.




Tabauna 3 - ®opmMa HHPOPMANMOHHON KAPTHI 0aHKA TECTOBBIX 3aJaHUI

KouanuectBo popm T3

Bcero KonTtposaupyembie
HaumeHoBaHue pa3aesioB, TeMm OTkpbITOrO 3akpsITOro Ha
T3 Ynopsizouenue KOMIIeTeHIIUH
THOA THIA COOTBETCTBHE
Pasnen 2. CrpoeHue W (yHKOUH 34 3 28 3 0 OK 01, OK 02
| opranmusma =

Tema 2.3. OHTOreHe3 pacTeHWUid, 9 3 5 ] 0 OK 02
’KMBOTHBIX H YeJI0BeKa
Tema 24. 3aKOHOMEPHOCTH 6 0 5 0 0 OK 02
HacJIeJ0BAHUS
Tema 2.5. CuemieHHoe HacJje0BaHHe 10 0 10 0 0 OK 01, OK 02
NPH3HAKOB
Tema 2.6. 3akoHOMepHOCTH 9 0 7 P 0 OK 01, OK 02
H3MEHYUBOCTH
Pa3nen 4. Ixogorns 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dkojornyeckne GaxkTopbl M 10 0 10 0 0 OK 01, OK 02, OK 07
cpeabl sKU3HU
Tema 4.3. buocdepa - riodanbHan 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYECKasi CHCTeMa
Tema 4.4. BausiHue aHTPONMOTreHHbIX 10 0 10 0 0 OK 01, OK 02, OK 07

(¢akTopoB Ha Ouochepy




4.1.2.5. YcTHbIE CO001IEHMS ¢ Pe3eHTanuen

Pasnea 1. KileTka — CTPYKTYPHO-QYHKIIMOHAJILHAS ¢IMHUIA )KMBOI'O

Tema 1.2. CTpyKTYpHO-QYHKIMOHAIbHAS OPTaHU3A U KJIETOK

Pesynbrar oOydyeHusi mo Tteme: Pa3nnyarh CyIIEeCTBEHHbIE IPU3HAKUM CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HbIX L[APCTB JKUBOU IIPUPOJBI.

KonTtposmpyembie komnerennnu: OK 01, OK 02, OK 04

Yek-JIMCT A1 OLeHKH Mpe3eHTAlMH 0 BHPYCHOM MJIM 0aKTepHaJIbLHOM 3a00/IeBAHUH
OneHuTe Npe3eHTAaLUIO MO CIEAYIOUIMM KPUTEPHSIM:

Hanwaue (1 6amn) /

DIEeMEHTHI coacp KaHus
Aep orcyrcTBHe (0 6aII0B)

1. | TutyneHBIA cnaiin (Ha3zBanue 3aboneBanms, @O.J1.0. aBtopa
MIPE3CHTAIIH)

OnuncaHbl IMPU3HAKH 1 CUMIITOMBIL 3a00JIeBaHUSA

YKa3aHbl IYTH nepeadn 3a00J1eBaHUs

Omnucada IMarHoCcTUKa

[IpuBeneH nepeyeHb UCIONIb3yEeMbIX JICKAPCTBEHHBIX BELICCTB

Onrcanpl 0COOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB

Onucanbl Mepbl NPOPUITAKTUKI

YKa3zaHbl HCTOYHUKH HH(POPMALIUU

A A e F Rl ol el I

ColurofieHne eAMHOTO CTUJISL TPE3CHTAITHT

Marepuai OblJ1 HHTEpECEH

—_ | —
— O

Marepua ObUI TTOJIE3€H

IlIkana nepeBoaa 0a/JI0B B OTMETKY:

«5» - 11-10 6annos

«4» - 9-8 GamnoB

«3» - 7-6 GannoB

«2» - MeHee 6 OAIITIOB MJTH OTCYTCTBHE PAOOTHI



4.1.3. 3axanus, HanpaBJieHHbIe HA ()OPMUPOBAHHE YMEHU M HABBIKOB

Pa3znea 1. KieTka — cTpYKTYPHO-QYVHKIIMOHAJLHASI €IUHUIIA JKHUBOTO

Tema 1.2. CTpyKTYypHO-PYHKIHMOHAIBbHASI OPraHU3alUsl KJIETOK

PesyabTar o00y4yeHusi mo Tteme:

H3MEHEHHH C ITOMOIIBIO MHKPOCKOIIA.

Pa3nnyare cymecTBeHHbIE IPU3HAKM CTPOCHHS KIIETOK
OpPraHU3MOB pa3HBIX [APCTB XUBOW Hpupoabl. [IpoBoauTH HAOMIONEHHE KIETOYHBIX CTPYKTYp M HX

JlaGoparopHnasi padora Nel
CTpoeHue KJIeTKH (PACTeHUsl, )KUBOTHbIE, TPUObI) U KJIeTOYHbIe BKJIKYEHUs (KpaxmaJ,
KApOTHHOM/IbI, XJIOPOIJIACTbI, XPOMOIJIACTHI

Heap padoThl: 3aKpenuTh YMEHME TOTOBHTH MHUKpPOIpENaparsl M pacCMarpyuBaTh HMX 0L
MHUKPOCKOIIOM, HAaXOAUTh OCOOCHHOCTH CTPOEHUS KJIETOK Pa3IMYHBIX OPraHU3MOB, CPABHUBATh UX MEXKIY

co001i.

1.Bonpochl IS JONYCKA K JIA00paTopHOi padoTre:

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIA U ONUIINTE UX (PYHKIIUH.
2. Yto Takoe nmpeAMETHOE 1 MOKPOBHOE cTekna? J[Jig uero oHu HyKHbI?
3. IlepeuricnuTe OCHOBHBIC MTPaBMIIa PAOOTHI C MUKPOCKOTIOM.

2.1IpoBeaeHne onbITOB

O6opynoBaHHUE U MOCYy/Ia

Marepuaibl 1 peakTHUBbI

1. MukpocCKombl

1.Bona

2. IlpenMeTHBIE U IOKPOBHBIE CTEKIIA

2. Pa3BesieHHBIE B BOJIE APOYKKHI

3. CrexIgHHbBIE TAJIOUKH

3. JIyk penuarslit

4. CrakaHbl

5. ®unsrpoBanbHas Oymara (canderka)

6. CTepusIbHBIN 1IaTEeNh

AJroput™m npoBeeHus paboThl

Bonpocsl 1 3aganust

1. U3y4yeHne CTPOEHUS PACTUTEIbHON KJIETKH
1.1. CHATH C BHYTpPEHHEW MOBEPXHOCTU MSICHCTOM
YENIyH JTYKOBUIIbI TOHKYIO TJICHKY — SMTUIEPMY.

1.2. [ToMecTUTh KyCcOUY€K AMUIEPMBI HA MPEIMETHOE
CTEKJIO B KaIUIKO BOJBI.

1.3. HakpbITh OOBEKT TOKPOBHBIM CTEKJIOM.

1.4. PaccMOTpeTh KJIETKM 3MUAEPMBI O] pa3ivy-
HBIM YBEJIMYEHUEM MHKPOCKOTIA.

Omnpenenure GopMy KIETOK.

Haiinure smpo, Bakyonw, 00OJIOUKY KIIET-
KH.

3apucyiTe HECKOJIBKO KJIIETOK SIHJIEPMBI,
0003HaUMB Ha PUCYHKE: IIUTOILIA3MY, SAPO,
BaKyOJIH, 000JIOUKY KJIETKU

2. N3yyeHue cTpoeHus ’KUBOTHOH KJICTKH

2.1. TlpoBecTr CTEpUIIBHBIM IINATENEM C JIETKUM
Ha)KUMOM 110 HEOY WIIM 110 IeCHaM.

2.2. HaHecTu KamenbKy CIIOHBI Ha MPEIMETHOE
CTEKJIO U HAKPBITh €€ IIOKPOBHBIM CTEKJIOM.

PaccMoTpuTe Ha KOHYMKE INMNATens B
KalleJIbKe  CIIIOHBI  CIYLICHHBIE KIIETKH
AIUTEUS.

PaccmoTpuTe Ha mnpenapare OTAEIBHBIC
KPYIHBIE IUIOCKHE KJIETKH HEMPaBUIBHOU

2.3. Paccmotpersr mpemapar Tipu  OoibIioM | popMbl. bonblmas 4acTh KJIETOK MEPTBEIE,

YBEIUYEHUU v IIPUKPBITON aradparMoii | MO3TOMY B HUX XOPOIIIO 3aMETHO SIIPO.

KOHJIEHCATopa. 3apucyiTe HECKOJIBKO KJIETOK, 0003HAYbTE
AAPO U HUTOIIA3MY.

3. MH3ydyeHme cTpoeHHMsi KJeTKH JApoxacskeil | Halinure JIPOIKEBY IO KJIETKY,

(rpudnbI)

3.1. TlomecTUTh CTEKJISIHHOM MaJ0YKOW KaIlIko
pacTBopa ¢ IpoxxKaMu Ha IPEIMETHOE CTEKJIO.

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM. Ecim ecThb

paccMoTperh ee GopMy H  OTIENbHBIE
YacTH.

3apucyiTe HECKOJBbKO KIETOK, CHejlaiTe
MTOJIITHCH.




U3JMIIKA JKUJKOCTH, YAATUTE €€ C IOMOIIbIO
bunsTpoBabHON Oymaru (canderkn).
3.3. PaccMoTpeTh npenapar n1oJ MUKPOCKOIIOM

Hroropasi KOHTPOJbHAS YACTh JIA00PaATOPHOMH Pad0Thl (BBINOJIHUTL NHCHMEHHO):

1. M3 kakuX OCHOBHBIX YacTEH COCTOMUT JIF00as KJIeTKa?

2. Yto o01iero uMeeTcst B CTPOSHUH PaCTUTENILHON M )KUBOTHOU KJIETOK?

3. UeM pazinyaroTcs 3TH KIETKU?

4. YeM 0OBSACHUTSH, 4TO, Oylydd YCTPOCHHBIMU TI0 SAMHOMY ILJIaHYy, KJIETKH BEChbMa pa3HOOOpa3HbI
o ¢opme u pazmepam?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Pasnea 4. Jkoqaorus

Tema 4.5. Bansinne connaabHO-IK0JI0TH4eCKUX (AKTOPOB HA 310POBbe YeJI0BEKA

PesyabTar  00yyenumssi mo TeMme: VHTepmpeTupoBaTh  pe3yJabTaThl  MPOBEICHHOTO
OHMOIKOJIOTHUIECKOTO OKCIICPpUMCHTA C UCIIOJIb30BAHUCM KOJIMUCCTBCHHBIX MCTO/IOB.

Jlaboparopnasi pabGora Ne2
YMcTBeHHasi padoTOCIIOCOOHOCTH

Iean paboThl: Hccaea0BaHNEe YMCTBEHHON pabOTOCTIOCOOHOCTH.

@®opmyaupoBka 3amanus: OrmnpenencHue YMCTBEHHOW pabOTOCIIOCOOHOCTH TOCPEICTBOM
KOPPEKTYpHOTO TeCTa.

Oo6opynoBanme: OykBeHHBIC TaOMUIIBI AH(DUMOBA; CEKYHIOMED.

YMcTBeHHas pabOTOCIIOCOOHOCTh YeENIOBEKa 3aBUCUT OT MHOTHX (DaKTOPOB, COBOKYITHOCTH
KOTOPBIX MOKHO Pa3Je/IUTh Ha TPU OCHOBHBIE TPYIIIIHL:

Quzuonoeuneckue @axmopsvl - BO3PACT, TOJ, YPOBEHb (u3UUecKOro U (YHKIIMOHAIHLHOTO
Pa3BUTHSL, COCTOSIHUE 3/10POBbs, TUTAHUE U JIP.;

gaxmopwl usuueckoco xapaxmepa, oTpaxarolue reorpadpuyeckue, KINMaTHUYECKHE YCIOBUS
CYIIECTBOBAHHUS;

ncuxuyeckue pakmopwl - MOTUBAIUS 1€ATEILHOCTH, IMOLIMOHANIbHBIM HAaCTPOU U JIp.

[Toka3zarenn yMCTBEHHOH pabOTOCHOCOOHOCTH CIIy)KaT JUIsl MHTETPAJIbHOM XapaKTepUCTUKU
(YHKIIMOHAJIBHOTO COCTOSTHUSI OPTaHU3Ma.

Xon padoThI:
1. B Tabnunie Andumona (Tabnuna 1) BeluepkuBaiiTe 3a1aHHbIe OYKBBI B TEUEHUE 4 MUHYT.

Ta6numa 1. KoppektypHslii Tect (Tabnuia AHpUMOBA)
CXaBCXEBUHAXHAUCHXBXBKCHAUCBXBXECHAH
BHXMBCHAaBCaBCHAaEGKEaXBKEXCBCHAauUCaMUC
HXHUCXBXCKBXUBXCHCHEHMHANECHKXKHUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXUCCHAKCKBX
NCHANXAaCXKHNCHAXCKEXCHCHAXKEKEKXBHC
CHAaMCBHKXBAaUCHAaXKEXCHaKCBeEeBEaMUCHa
KXKEKHECHUCHBEXCHANCKECHUKHACECHKXKBHUX
ANCHACXKBEHHXBECAUCHKANKEBHBHKBXAaBE
KaXBEHUBHKXHMEHANKBHUCAKEHNBAKCBEHUKCB
HKECHKCBXUECBXKHKBCKBEBKHHECaBHUEXE
KCeMBKaNCHAaCHAaNCXaKBHHAKCXaWEeHAaCHAH
€EBXAaKXCHEUCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXaCECHANMCECXKBAaNCHACAaBKXCHEH



BUKBCHAUNCHCKXAaBHUXHBHXKXCXHBHUCHBCAC
HKCXBHUBHACBUCHBHNACHXBXBHCHACUCKAUNUB
K€EHMHCHCCACHUXBKCBHCHACANCHKBXHUKXHKC
CaAaKAaCKXCBCKXCKXHAQHUNCHKABCBCCHANCCKX
NHCHECEUCHBUCXKBXCHBHAKHNCXAHECBKCKHUCXC
BXBAaKCHCHANAUCHAKCXKHUHBXHUKCHAaUBCCH
CHAaUNKBCXKXBCCKHCXHWAaCHAKCXKBXBX€accC
CKXCKHAUBKBKXCHUKXHCHAQUKXAKCHAQUCHBK
NHCHAUCHKXAaKCHUBAUCBKUXBAaUBXCHHUXBHK
XBCKKCHUKCXAUNCXCHANNCXCCXCKCHHNCBHCK
ABCHAXNAaKBCHUBCANKBABHXHABXKCECEBXXCK
CHaAaBCCKBXCKCHAKXBCHXCBCXKAaCHBXHHUCA
K€EBCXHBUXHBKAHCCHKXHWAaHCKAaCUBCHUUXAK
KHCHHCKHBHCXXAUBCHHAHAUXHUXKBXAaHUuCK
NHCHKCHKXaHNHAaBHCHBCHKAaUNCXaHCCHAaABHaAa
HCKAaUNBKXAaKHNHCHBHCKXAaUXBKAUCXBBCKBC
HAUCUXCKBKHCHAUCHXHAQUCBECXBCKAaNCXUB

2. Tlo oxoHuaHuu pabOTHI TOJCUYUTANTE OOIIEe KOJIMYECTBO IMPOCMOTPEHHBIX 3HAKOB (S),
KOJIMUECTBO BBIYEPKHYTHIX OykB (M), obIee koauuecTBO OyKB, KOTOPOE HEOOXOAMMO OBLIO BHIYEPKHYTh

B MpocMOTpeHHOM TekcTe (N) B KomrM4ecTBO OmmooK (n).

3. Berunciure:
K03((UIIMEHT TOUHOCTHU BBIMOTHEHUS 3aaHus (A):

A=M/N;

K03((PUIIMEHT YMCTBEHHOM MpoayKTUBHOCTH (P):

P=AxS;

o0beM 3purenbHOr nHpopMmanmn (Q, OuT):

Q=0,5936x S,

rae 0,5936 — cpenuuii 00beM nHGOPMAIUU, TPUXOISAIIHNIICS Ha OJJUH 3HAK;
CKOPOCTb nepepaboTku nHpopmanuu, OuT/c:

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

rae 2,807 6uta — morepst UHGOPMALIUU, TIPUXOASAIICICS Ha OUH TPONYIIEHHBIN 3HAK;
T- Bpemst BbITIOJTHEHUS 3a/IaHMS, C;

YCTOP'I‘IHBOCTB BHUMAaHUA:

YB=S/N.

4. JlaHHBIE pacyeToB 3aHecHuTe B Ta0IUIy 2. OnpenenuTe CpeIHerPyINOBhIe 3HAYCHMUS.



Tabnuna 2. Pe3ynbrarsl HcciieJoBaHUsl YMCTBEHHOM pab0TOCIIOCOOHOCTH

Jlaanabie A

P Q

CIIN ¥B

NupuBuyanpHble

CpenHerpynnoBblie

5. OpHEHTHPOBOYHO OIIEHUTE YMCTBEHHYIO paOOTOCIIOCOOHOCTD O JaHHBIM TaOIHIIHI 3.

Tabnuna 3. Kpurepuu onenku ymcrBennoro tpyna (Amumnos H.H., 2005)

KonnuectBo Tpyna - mpocMoTpe-

KauectBo Tpyna - nonyiieHo

OreHka
HO 3HAKOB oImnOOK
OT1an4aHO bonee 1000 2 1 McHEe
Xopouio 900-1000 3-5
YAOBIETBOPUTEIHHO 800-900 6-10
HeynoBneTBopUTENbHO Menee 800 11 u Gonee

6. OueHnTe ypoBeHb MHIMBHIyaTbHONH PabOTOCIIOCOOHOCTH B CPABHEHUH CO CPEIHETPYIIIOBBIMU

1 OICHOYHBIMHU JJaHHBIMMU.

3ananue sBisieTcs npodeccuoHaIbHO-OpPUEHTUPOBAHHBIM.

Kontpoaupyembie komnerennun: OK 02, OK 04, OK 07, I1IK 1.1

Pa3znea 1. KineTka — cTpYKTYPHO-OYHKIMOHAJLHAA €IHHHUIIA ;KHBOTO

Tema 1.2. CTpyKTYpHO-QYHKIMOHATbHAS OPTaHU3A U KJIETOK
PesyabTar o00y4yeHuss mo Teme:

OpPraHU3MOB Pa3HbIX L[APCTB KUBOU IIPUPOJBI.

IIpakTnueckoe 3ansaTue Nel

Pazangars CYIICCTBCHHBIC IIPHU3HAKKW CTPOCHHA KIICTOK

Bupychbie u 0axkTepuagbHbie 32001eBannsi. O0ye NPUHUMIIBI KCIOJIb30BAHUSA
JIEKAPCTBEHHBIX BemecTB. OCO0EHHOCTH MPUMEHEHUs] AHTHOUOTHKOB.

@opmMyJMpPOBKA 3a/laHUSI: TIOIrOTOBBTE YCTHOE COOOIEHHE C TMpe3eHTauuei o0 OJHOM
BUPYCHOM WJIN OakTepualbHOM 3a00jeBaHUU U3 nepedHsa. PabGora BeimonHseTcs B napax. B crpykrype
COOOIICHHUS U MPE3EHTAUN HEOOXOJUMO OTPA3UTH!

Jnarnocruka

PN R D=

HazBanue 3aboneBanus
[Tpu3HAKKM U CUMIITOMBI 3200JI€BaHUS
[TyTu nepenaun 3a601eBaHUS

Hcnionb3yemble 1eKapCTBCHHBIE BENECTBA
OcobeHHOCTH TPUMEHEHNS aHTHOMOTHKOB
Meps! poduIaKTUKI

Hctounuku nadopmanmuu

IIpumepHBIii IepeYeHb BUPYCHBIX H 0aKTepPHAJIbHBIX 3200JIeBaHNI YeJI0BeKa

Bupycubie nHpexnun:

COVID-19,
TpHIILLI,
OPBH,

BUPYCHBIE I'€IIaTUTHI,
BUY,

WH(DEKIIMOHHBI MOHOHYKJIE03,

reprec,



https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/virusnaya_infekciya.php

BETpPsIHASI OCIIA,
KOPB,
KJICIIIEBOH PHIIC(DAITHUT.

bakTepuajbHble HH(M)EKIIHHU:
TTU3EHTEPHUS,

CaJIbMOHEJIES,

TyOepKyes,

xonepa,

qyMa,

cubupcKas s3Ba,

KOKJIFOIII,

CTOJIOHSIK.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpYKTYPHO-(PYHKIIMOHAJIbHbIE (AKTOPbI HACJIEACTBEHHOCTH

Pesynbrar o0ydyenuss mo Teme: Pa3zinuarh CyIIECTBEHHbIE NPHU3HAKK CTPOCHHS KIIETOK
OPraHM3MOB Pa3HBIX IAPCTB >KMBOM MpUpPOAbl. Onpenensath mociaeaoBareabHocTh HykieotunoB JIHK u
PHK.

IIpakTnyeckoe 3ansaTHe Ne2
Pemienne 3a1a4 Ha onpeejieHHe MOCIe10BATEIbHOCTH HYKJI€0THI0B, AMUHOKHUCJIOT B HOPMeE U B
cIy4yae H3MEHEeHHUs MocjieoBaTeIbHOCTH HyKJIeoTuaoB JJTHK

Henb: HayuuTbCs peliaTh THUMNMYHBIE 33Ja4d  HAa OIpPENEICHHE I10CIEI0BAaTEIbHOCTU
HYKJIEOTUI0B, aMUHOKHCIIOT B HOPME U B Cllydae U3MEHEHUs MocieaoBareabHocTH HykineotnoB JTHK.

@®opMyJIHPOBKA 3aJaHMA: PELINTE 337a4 Ha yCTAHOBJIEHHE M1OCIIE0BATENBHOCTH HYKJIEOTH OB,
aMMHOKHCJIOT B HOPME U B CiIy4ae U3MEHEHHUs IociaenoBaTebHoCcTH HykieoTnio JJHK.

3agada 1. Onna u3 nenovek [JHK umeer nocnenosarensuocts Hykiaeotua: AI'T ALl TAT AT
HI'A TTT ALl Kakyro mnocnenoBarenbHOCTh HYKJIEOTHIOB HMMeeT Bropas uenouka JIHK Toit xe
MOJICKYJTBI.

3amava 2. [TocmenoBarenbHOCTh HYKJICOTHAOB B Hadajie TeHa, XpaHAIEro nHpopmamuo o Oenke
uHcynuHe, HaumHaetcs Tak: AAA HALl OTI OTT I'TA TALl. Hanumwure nocienoBarelbHOCTH
AMUHOKHCIIOT, KOTOPO HAYMHAETCS 11eTTh MHCYJINHA.

3agada 3. Yyactok mosiekyiabl MPHK cocrout u3 nocnenoBarenbHocTr HyKaeoTuaoB: I'TIY-AT'T]-
ATY-VT'V-IAI. U3 kakux aMHHOKUCIIOT OyAeT COCTOSTh OEJIOK, CHHTE3UPOBAaHHBIN Ha 3TOW Moiiekyse?
Onpenenute nocieaoBaTelbHOCTh HYKIeoTH 0B B ienu JIHK, ¢ koTopoii nmpoun3oiiia TpaHCKPHUIILHSL.

3amaya 4. VYyacTok OEJIKOBOM MOJIGKYIBl COCTOMT W3 CIEAYIONIEH IOCIeA0BaTeIbHOCTH
AMHWHOKHUCIIOT: MCTUOHHH - apI‘I/IHI/IH - AJIaHUH - TJIMIIHWH. Onpez[eJmTe BOSMO)KHyIO IIOCJIICAOBATCIIBHOCTD
HyKJ1eoTu10B B Mosiekyiie JIHK.

3amava 5. Kak u3MeHuTcs CTpykTypa 6enka, ecnu u3 konupyrorieit ero nenu JJHK: I'-A-A-T-I'-T-
A-TI'-II-T-A-I" ynanuts 4-ii Hykneotua?

3amaua 6. Onpenenute Tpuretsl (antukononsl) TPHK, yudacTByromue B cuHTe3e Oenka, eciu
konupyrommii pparment JIHK cocrout u3 nykneorunos: I'-I'-T-A-II-I'-A-T-I'-T-11-A-A-TI"-A. Cxoabko
TPHK yuactByer B cunTese 6enka? Kakne aMMHOKUCIIOTHI 3aKkoupoBansl B aToi JJTHK?


https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/bakterialnaya_infektsiya.php

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4y - momyIeHa oIHa OIINOKa;

«3» - IOMYIIEHBI 2 OLTHOKHY;

«2» - nonymeHsl 3 u 6oJiee omMOOK Ui paboTa HE BBITIOTHEHA.

Kontpoaupyembie komnerenuumn: OK 01, OK 02

Pasnena 2. CtpoeHue U GyHKIMM OpraHu3Ma

Tema 2.4. 3aKoHOMepPHOCTH HaCJICAOBAHHUSA

Pesyabrar o0oOyyeHuss mno Teme: OnNUCHIBAaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
NU3MCHYUBOCTH. OHpe,Z[eJBITI: BCPOATHOCTb BO3BHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPpHU MOHO-, OU-,
MOJUTHOPUIHOM U aHAJIU3UPYIOLIEM CKPEUIMBaHUH.

IIpakTnyeckoe 3ansiTue Ne3
Pemienue 3aga4 Ha onpee/ieHue BePOSITHOCTH BO3SHUKHOBEHHS HACJIEACTBEHHBIX MPU3HAKOB NPH
MOHO-, TU-, TOJJUTHOPHIHOM H AHAJM3HUPYIOIIEM CKPELIUBAHNHU, COCTAB/IEHUE TeHOTHITHYECKUX
CXeM CKpellHuBaHUs

I_[e.m,: HAyUYUTBCS PCHIATh THUIHWYHLBIC 3aJa4M Ha OMNPCACICHUC BCPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX ITPU3HAKOB IIPU MOHO-, 1H-, HOJ'II/IFI/I6pI/II[HOM N aHAJIM3UPYIOIIEM CKPCIIHBAHWH.
(I)OpMy.]'[I/IPOBKa 3aJaHMsA: pCIINTE 3a1a491, COCTaBUB CXEMbI CKPCIIUBAHUA.

3amaga 1. Y dyenoBeka anbOMHHM3M U CHOCOOHOCTH NMPEUMYIIECTBEHHO BIIAAEThH JIEBOM PYKOU -
PELIECCCUBHBIE NPU3HAKH, HACICAYIONIMECS HE3aBUCHUMO. KakoBbI I€HOTHIIBI POOUTENIEH C HOPMaJIbHOU
NUTMEHTAalMEeN U BIaJICIOIIUX ITPaBOM PYKOM, €CIIM Y HUX POIMIICS PeOCHOK allbOMHOC U JIeBa?

3amaua 2. Y 4enoBeKa NPAaBOPYKOCTb JOMUHHUPYET HaJ JIEBOPYKOCTBIO, Kaperia3ocTb Haj
roiny6omntazocTsio. ['omy0Oormas3slil mpaBIa >KeHUICS Ha Kaperiia3on mpasiie. Y HUX POIUIIOCH ABOE JIETEH
- Kapernasblil JeBIIa M ToiyOorias3blii mpasma. OT BToporo Opaka 3TOro K€ MYXKYMHBI C Kaperina3oi
MPaBLION PONMIIOCH JEBATHh Kapemas3blX JETel, OKa3aBIIMXCS MpaBiiaMu. ONpenenuTb T'€HOTHUIIBI
MYXYUHBI U 00€UX KEHIIHH.

3amaya 3. Y uenoBeka KOCOJANOCTh JOMUHHUPYET HaJl HOPMaJIbHBIM CTPOCHHEM CTONBI, a
HOPMaJIbHBI OOMEH YIJICBOJIOB - HaJ| caxapHbIM aAuadberoMm. JKeHmrHa, nMeroras HOpMaJIbHOE CTPOCHHE
CTOIIBI U HOPMAJIbHBIA OOMEH YIJICBOAOB, BBIIUIA 3aMy>K 3a KOCOJAMOr0 MYKYHHY C HOPMAalbHBIM
oOMeHOM yreBogoB. OT 3TOro Opaka pOIMIIOCH JBOE JETEH, Y OIHOTO M3 KOTOPBIX pa3BUBAJaCh
KOCOJIaTIOCTh, a y JAPYTOro - caxapHblii auaber. MOXHO JM ONpeNeNuTh T'€HOTUIIBI POJUTENCH IO
dbenotuny ux aereit? Kakue emre reHOTUITBI M (PEHOTUITBI JETEH BO3MOXKHBI B TAHHOU CeMbe?

3amaga 4. V Iletm u Camm kapue 171a3a, a y ux cecTpsl Mamm - ronyOsie. Mama 3Tux nerei
rosry0oryasas, XoTd ee poJuTeIn UMenu Kapue miaza. Kakoi npusnak gomunupyer? Kakoil mer mia3 y
nanbl? HanuimTe reHoTUIbl BCeX NepeunCIIEHHBIX JIHII.

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4y - momyIieHa o/IHa OIINOKa;

«3» - AOMYIIEHHI 2 OLTHOKHY;

«2» - nonymeHsl 3 u 6oiee omMOOK UM paboTa HE BBITIOTHEHA.

Kontpoaupyembie komnerennun: OK 02, OK 04



Tema 2.5. CuenieHHOe HacJIe0BAHME MPU3HAKOB

Pesynbrar o0yuyeHuss mno Teme: OnucbiBaThb 3aKOHOMEPHOCTHM HACJIEICTBEHHOCTH U
M3MEHYHBOCTH. OTIpeIesaTh BEPOITHOCTh BOSHUKHOBEHUS HACIICACTBEHHBIX TPU3HAKOB MPH CIETIIICHHOM
HaCJICOIOBAHUMU.

IIpakTnyeckoe 3ansaTue Ne4
Pemenne 3a1a4 Ha onpeejieHHe BEPOSITHOCTH BOSHMKHOBEHHS HAC/IEICTBEHHBIX IPU3HAKOB
NPH CLENVICHHOM HaCJIeI0BAHNUH, COCTABJIeHHE TeHOTHIIMYECKUX CXeM CKpeLMBaHus

I_[e.m,: HAyUYUTBCS PCHIATh THUIHWYHLBIC 3aJa4M Ha OMNPCACICHUC BCPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX ITPHU3HAKOB ITPU CHCIIJICHHOM HACJICIJOBAHUU.
(I)OpMyJII/IPOBKa 3aJaHusA: PCIINTE 3a1a49r, COCTaBUB CXEMbI CKPCIITUBAHUA.

3anada 1. I'ensl A u B cuennensl, cuna cueruieHus pasasercs 20 MopranuaaM. Kakue rameTs! 1 B
KaKOM COOTHOIIEHHUH OyayT BO3HUKATh B XOZ€ Meil03a y TUreTepo3uroTHOro opranusma’?

3anaua 2. 'eModuins M AaJbTOHU3M HACJIEIyIOTCS KaK peleCCUBHbIC MPU3HAKH, CICTIEHHBIE C
X-xpomocomoii. Paccrosinue mexay renamu 9,8 Mopranusl.

a) JleBymika, oTer| KOTOpOW CTpajacT OJHOBPEMEHHO TeMmo(dwiMeld W NaTbTOHU3MOM, a MaTh
3710pOBa U MPOUCXOAUT U3 OJIArOMOIyYHOU 10 3TUM 3a00JIEBaHUSAM CEMbH, BHIXOAMUT 3aMYX 3a 340POBOTO
MykunHy. OnpeaenuTe BepoSTHbIE T€HOTUIIBI U (DEHOTHUIIBI JIeTel OT 3TOTo Opaka.

0) ’Kenmna, MaTh KOTOPOM CTpajajia JajdbTOHH3MOM, a OTell reModuiInel, BCTymaer B Opak ¢
MY>KUYWHOHM, CTpamarmuM oboumu 3aboneBanusmu. Ompenenure (eHotunsl aereid. Omnpenenurte
BEPOSITHOCTH POXKJICHUS JETEeH B 3TOM CeMbe OTHOBPEMEHHO ¢ 000€MHU aHOMATTUSIMH.

3amada 3. Karapakta ¥ TOMUIAKTHIIMS OOYCIIOBICHBI JIOMHHAHTHBIMH ayTOCOMHBIMH TECHO
CIIETVIEHHBIMH T'eHaMH (T.€. KpPOCCUHIOBEep He oOHapyxuBaeTcs ). JKeHIIMHa yHaclea0Baga KarapakTy OT
MarepH, a MONMHIAKTUINIO OT OoTHa. Ee My HOpMmalieH B OTHOIICHMH OOOWX MPU3HAKOB. UTO MOMKHO
OXUJATh OT UX JIeTei: OTHOBPEMEHHOI'0 MOSBICHUS KaTapakThl U MOMUIAKTUINU, OTCYTCTBUS 000UX 3THUX
MPU3HAKOB WM HAJMYMSI TOJIBKO OJIHOM aHOMAJIUU - KaTapaKThl UM MOJIUIAKTUIINN?

3amaya 4. ['eH 1BETHOH CIIENOTHI MU T'€H HOYHOM CIIETIOTHI HACIEAYIOTCS KaK pELEeCCUBHBIC
CUECIUICHHBIE ¢ X-XpoMOcOoMOHW. PaccrosHne Mexay O3TUMH TeHaMu cocTaBisieT 50 MopraHu.
Omnpenennure BEpOITHOCTh POXKACHHS JETe OMHOBPEMEHHO ¢ OOCHMH aHOMAJHMSIMHU B CEMbE, TJIC KCHA
HMEET HOPMAJIBHOE 3pEHHUE, HO €€ MaTh CTPaiajia HOYHOM CIIETIOTOM, a OTell - [BETHOU clienoTol. Myx ee
HOpPMAJICH IO 3TUM MPU3HAKAM.

Kontpoaupyembie komnerenuuu: OK 01, OK 02

Kpurtepun oneHuBanus:

«5» - BCE OTBETHI BEPHBHI;

«4» - nomyieHa ofHa ommoKa;

«3» - MOMyIIEHBI 2 ONINOKY;

«2» - nomytieHs! 3 u 6ornee omuOOK WK paboTa HE BEITIOTHEHA.

Tema 2.6. 3aKoHOMepHOCTH H3MEHYUBOCTH
Pesyabrar o0oOyyeHuss mno Teme: OnNUCHIBAaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
HU3MCHYHUBOCTH. OHpeI[eJIHTB THUIT MYTallUU IIpU nepeaavc HACJICACTBCHHLIX MTPHU3HAKOB.

IIpakTnyeckoe 3ansaTue NeS
Perrenue 3a1a4 Ha onpe/eeHne THIIA MyTAllMH MPH Mepeaade HACIeICTBEHHbIX IPH3HAKOB,
COCTaBJIEHUE FTeHOTHIMHYECKHX CXeM CKpellUBaHUs



Henb: HayuuThcs pemiarh TUMWYHBIE 3aa4d Ha ONpEJENIeHHE TUIAa MyTallud NpU Iepenade
HACJIEICTBEHHBIX TPU3HAKOB.
@opMyIHPOBKA 3aJaHUS: PELIUTE 33a4H, COCTABUB CXEMBbI CKpPEIIIMBAHMUSL.

3agada 1. B pesynbrare MmyTaiuu Ha ydacTke reHa, cogepxkanieM 6 tpumeron: ['TTI-TI T-ITALL-
ALT-AIT-IHAA, npou30onuIo 3aMemieHle B TPETheM TPUILIETE: BMECTO aJeHHMHA OOHApYy>KEH I[UTO3UH.
Hanummre coctaB aMMHOKHUCIIOT B MOJIMIIENTH/IE 10 MyTallUU U 11OCJIE HEeE.

3amaga 2. Y OOJBHBIX CEPHOBUIHOKJICTOYHOW aHEMHEH B MOJIEKYJIE TEeMOITIOOMHA BaJIMH
3aMelaeT NIyTaMUHOBYIO kucioTy. Yem ommmyaercs JIHK denoBeka, 60IbHOTO CeproBUIHOKICTOYHOM
anemuei, ot JIHK 310poBoro yenoBeka?

3amava 3. B anmene qukoro Tuna (MCXOAHBIA Te€H) MPOU3O0IIUIA CIASAYIONIAs My TaIlHsI:

Amnnens guxoro tuma IIII-I'TT-ALL-LIL{LT

Mytantabiii astens HAL-TI'TT-AL-LITIL]

Omnpenenure Bug myrtanuu. CpaBHUTE (PparMeHTHI OSIKOBOM MOJIEKYIIbI, KOTUPYEMONH UCXOTHBIM
1 MyTaHTHBIM TeHaMu. Kakue heHoTunmyeckre n3MEeHEeHUs MOTYT TTOCJIEIOBaTh 32 3TUM COOBITHEM?

3amavya 4. Kakue n3MeHeHUsT MPOU3ONIYT B CTPOCHUU OelKa, €Ciu BO (pparMeHTe MOJIEKYJbI -
PHK, umeromem cocrap AIA-THHA-YIHY-LVYA, npousoiiger 3amMeHa HYKJIEOTHAA B TOJOXEHUU 3 Ha
TyaHuH, a B TMOJOXXEeHHH 7-Ha aneHuH? [locTpoiiTe COOTBETCTBYIOIIME KaxkaoMmy BapuaHTy u-PHK
(GbparMeHT MOMUIENTHIA U YyIaCTOK MyTaHTHOTO TeHa.

3amaya 5. AxoHzaporiasus (KapiaMKOBOCTh) OOYCIIOBJIIEHA JIOMHHAHTHBIM T€HOM. Y CEMH U3
BOCBMH POXKJICHHBIX KapJIUKOB POAUTENN ObUIM HOpMajbHbIMH. OOBACHHUTE, NIOYEMY y HHMX POIWINCH
neru-kapiuku? Kakoit 3to Buj mytanuu? Kakumu MoryT ObITh JeTH B Opake Kapiauka ¥ HOpPMaJbHOM
JKCHILUHBI?

3amaga 6. Y My>KYMHBI OAMH T71a3 Kapuid, a Ipyrou — roiy0oi (mogobHoe sBiIeHHe HAOII0gaeTCs y
Jmaku U cobaku ajsickeH ManamyT). IlompoOyiite 00BACHUTH, Kak 3T0 Moo npou3onTH? Kakoi Tum
M3MEHYMBOCTH HAONIOAACTCS B MPUBEICHHBIX IpUMepax?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4y - momyIeHa oIHa OIIMOKa;

«3» - IOMYIIEHHI 2 OUTHOKHY;

«2» - nonymieHsl 3 u 6osiee omMOOK Ui paboTa HE BBITIOTHEHA.

Pasnena 4. Jxoj0rus

Tema 4.2. Ilonyasiuus, coo01IeCTBA, IKOCUCTEMbI

Pe3yabrar 00ydyenusi mo teme: ONUCHIBaTh CBSA3h MEXKIY OPTaHU3MOM U CPeIod ero oOuTaHws.
YcTaHaBIUBaTh CBA3b CTPYKTYPBI U CBOMCTB DKOCUCTEM.

IIpakTnyeckoe 3ansaTue Ne6
PenieHue NPaKTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 32/JaHU 10 epeHocy BelecTBa U JHEPIruy B
IKOCHCTEMAX € COCTaBJIeHUEeM TPouUecKHX Leneil 1 mupamMua 6uoMacchl U SHEPTrUH

Ienab: HaydyuThbCs pEIIATh NPAKTUKO-OPUEHTUPOBAHHBIC pPACUETHBIE 3aJaHUS 110 IIEPEHOCY
BEIIECTBA U SHEPTUHU B IKOCHUCTEMAX.

@opmyaupoBKa 3aganus: Pacuer cpoka ucuepnaHus NPUPOIHBIX PECYPCOB.

dadyaa: Pa3Butre yemoBedeckoro o0IecTBa HEBO3MOXKHO 0€3 B3aUMOIECUCTBHS ¢ TIpuponoi. o



HEKOTOPOTO0 BPEMEHHU OTPHUILIATENBHBIE TOCIEACTBHAS XO3AMCTBEHHOM M WHOM JEATENBHOCTH YEIOBEKa
KOMIICHCHPOBAJIM CHOCOOHOCTBIO MPHUPOAHBIX CHCTEM K caMoBOccTaHOBIeHHMI0. Ho Kk cepenune
JBAJILIATOTO CTOJIETHS CUTyallls W3MEHWIIACh: OKpYJKarolas MPUPOAHAs Cpela YK€ HE B COCTOSHHMH
KOMIICHCUPOBATh IOJIHOCTBIO IOCIEACTBUSA BO3ACUCTBUS POCTAa YUCICHHOCTU JIIOAEH W PaCIIUPEHUs
IIPOU3BOACTBA. 3arpsA3HEHBl BONA, BO3AYX, PACTEHUs, BBINANAIOT KUCIOTHBIE NOXKAH, 3PO3US BBIBOIUT
MIOYBBI U CEJIbCKOXO3HCTBEHHOTO 000pOTa, MOJSPHBIC JIABI TAIOT M3-3a MOTEIICHUS KJIMMara, UCUe3atoT
MHOTHE BHJbl JKUBOTHBIX M PAcCTEHUM, HaceJIeHHE IMPHOOpEeTaeT XpOHUYECKHE 3a00JieBaHMs, pacTET
cmepTHOCTh. CylecTByromas celyac HMHTEHCUBHOCTh AHTPOIIOTEHHOIO BO3ACHCTBHSI BEAET Hally
IUTAHETy K MCTOILECHUIO U ACTPaJalliu.

3aganmne: OueHUTE CPOK HMCUEPHAHUS MPHPOIHOTO pecypca, €CId M3BECTEH YPOBEHb J0OBIYU
pecypca B TEKyIIEM rofly, a OTpedIeHUE PECYPCOB B MOCIEAYIOUIME TOAbI OyAET BO3pacTaTh ¢ 3aJaHHON
CKOPOCTBIO MPHUPOCTA €KEroJHOr0 norpedienus. Kakoil mpupoaHslil pecypc UMEeT caMblil TOITUH CPOK
HCYEPIIAEMOCTH U KAaKOW — HAMMEHBIIIHI?

Taoanna 1 - Ucxonuble JaHHBIE

3anac pecypca Q, JloGwrua pecypea ¢, [pupoct oowema
Pecypc AP T MDA T /1O nmpeﬁ;e;)n;{ foe;[:ypca
KameHnHnblii yroian 6800 3,9 2
[Ipuponnslii ra3 280 1,7 1,5
Hedtb 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
Huuk 0,24 0,006 1,3
CBuHel 0,15 0,004 2,2
ATroMUHMH 12 0,016 1,6
VYpan 300 0,2 2

Jlst pacyeTa BOCIIONIB30BAThCs (POPMYIION CYMMBI WICHOB Psifia TEOMETPUUECKON MTPOTPECCHU:

- ()

rne ) — 3amnac pecypcos,

q — rozoBast 1oObIYa pecypca,

TP — ipupocT noTpebiaeHus pecypea,
[ — 4HUCJIO JICT.

JlorapudmupoBanue BbIpakeHuss st (O AaerT cheayrouryr GopMydy IS pacdera Cpoka
HCYEpIIaHMs pecypca:

m( 2 )+ 1

t= —1
::4[1 +E} (2)

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTPONOTreHHbIX (PAKTOPOB Ha Ouochepy

Pe3yabTar o0yuyeHusi mo Teme: OnNuChIBaTh I[MOOAThHBIE U PETHOHATBHBIE SKOJOTUYCCKUE
npo6sieMbl U MyTH UX MuHUMH3anuu. [Ipeanarate cmocoObl IeHCTBUS MO OE30MacHOMY MOBEICHHUIO U
CHIDKCHMIO BIHMSHMSA 4YeJOBEKa Ha MPHUPOAHYIO cpeay. BpiOupars Mepsl A COXpaHEHUs
OropazHo0Opa3us.

IIpakTuyeckoe 3ansaTue Ne7
Otxoabl npon3BoacTBA

Heasn: n3yunts DenepanbHplii KiacCU()UKAMOHHBIA KaTajJor OTXOAOB, HAYYUTHCSA ONPENEIATh
KOJI OTXO/la, €r0 MepapXU4eCKyl IMO3MILHUIO, KJIAcC ONAaCHOCTH, arperarHoe COCTOSIHHE U (U3UYECKYIO

dopmy.

Xox padorsr:
Teopemuueckan uwacmep

denepalbHbI KIACCH(PUKAITMOHHBIN KaTaJlor OTXOIOB - TO CIHCOK OTXOMOB, COJCpXKAIIWid B
cebe Kiaccu(UUUPOBAHHYI0 U CTPYKTYpUPOBaHHYIO HHGOpMAIMIO IO BHJIaM HAaUMEHOBAHUS H
OIIpesesIeHus] Kjlacca OMAacHOCTH Ul J1ro0oro Bujaa mycopa. IIpon3BoacTBeHHBIE U MOTPEOUTENBCKUE
OTXOJIBI - 3TO CEPhE3HAS KOJIOTHYECKAs MpobdeMa i 00IIeCcTBa.

OTXo0pbI - BeIlecTBA Pa3HOrO MPOUCXOKICHHS, 00pa30BaBIIMECs B pe3yibTare MPOU3BOICTBA WIIN
JPYyTOil IEeATENbHOCTH YeI0BEKa:

- TOBaphl UM U3JENUs, YTPATUBIINE CBOM CBOWCTBA;

- IPUIIEIINE B HETOHOE COCTOSHUE;

- YIIaKOBOYHBIE MaTepHUalbl.

Jlist obecrieueHrst 6€30MaCHOCTH OKPY’KAIOIIEH Cpelbl HEOOXOAMMO BECTH OPTraHU30BaHHBIN yUeT
BCEX OCTATKOB JICATEIbHOCTH KaK 4eJIOBEKa, Tak M Mpou3BoAcTBa. C 3Toif nenbio 6bi1 pazpadoran PKKO,
KOTOPBIM peraMeHTupyeT paboTy MpeAnpusTuil B 0OJaCTH CIMCAHUS MaTEepHalioB, YTPATUBUIMX CBOIO
(YHKLIMOHATIBHOCTD, MPUIICANINX B HEMPUTOAHOCTH, TPeOyromux 3amMeHbl. OHaKO OCHOBHAs IENb €ro
co3naHus - oOecrieyeHrne O€30MacHOCTHU YTUIIM3AlMU OTXOJOB, MX IEPEBO30K; CO3/laHUE YCIOBUU He
HapyLIAOIIKX 3KOJIOTHYECKUX MPUHIUIIOB COXPAHEHHS YUCTOTHI TPUPOIBL.

B knaccudukamnum orobpaxkaercs:

- IPOUCXOXKAECHHE OTXOJ0B, BCErO ISITh BHUJIOB (KMBOTHOIO, PAacCTUTEIBHOIO, MUHEPAJIBHOIO,
XUMHUYECKOTO, KOMMYHaJTbHO-OBITOBOTO);

- arperarHoe COCTOSIHME BEILECTBa, a Takxke (uznyeckas ¢opma (O7I0KH, CTPYXKKa, TOIUIMBHBIC
KHUIKOCTH);

- 00pa3oBaHUE CHIPbS, XAMHUUECKUI COCTaB, TEXHOJIOTHH MTOTyYCHHS;

- mocneaHue udpel 0003HAYAIOT SKOJIOTHIECKYIO OTTAaCHOCTD.

denepanbHbIil K1accupUKAIMOHHBIN KaTajnor oTxoqoB yTBepxaeH [Ipukasom Pocnipuponnanzopa
oT 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxxnoro Buga oTxon0B uMeeT 11-3Ha4HyI0 CTPYKTYDY.

[lepBble BoceMb 3HAKOB KO/ WCIOJB3YIOTCS AJIsi KOAUPOBAHUS MPOUCXOKIEHUS BUOA OTXOAOB U
UX COCTaBa.

JleBATHIA M JecAThI 3HAKU KOAAa UCHOJB3YIOTCS IS KOAMPOBAHMS arperarHoro COCTOSIHHUS U
¢duznueckoii hopmsl Buaa orxonos (Ilpunoxenue).

OnuHHAIUATHIN 3HAK KOJa - JUIsl KOAMPOBAHMS Kilacca OMacHOCTH BHJA OTXOJIOB B 3aBHCHUMOCTHU
OT CTENIEHU HEraTUBHOI'O BO3JEHCTBUS Ha OKPYIKAIOLIYIO CPENY.

B 11-m 3nake kona nudpa 0 ucnosnb3yercs s OJIOKOB, TUIIOB, TOATHIIOB, TPYIII ¥ TOATPYTI; JJIs
BUJIOB OTXOMOB 3Hadamias nudpa oboznauaer: 1 - I xmacc omacHoctu; 2 - Il kmacc omacHoctu; 3 —
III knacc omacHoctw; 4 - IV kitacc omacHocTH; 5 - V KJ1acc OIacCHOCTH.

®enepanbHblii KIacCU(UKAIIMOHHBINA KaTaJIOr OTXOM0B, UMEET MATh YPOBHEH Kiaccu(UKAIUH,
PaCMoI0KEHHBIX [0 HEPAPXUUECKOMY MTPUHIIMITY: OJOKH, TUIIBL, TOATHUIIbI, TPYIIIbL, TOATPYIIIHIL.

Beicium  ypoBHEM  KiIacCH(HKALMU  SBISIOTCS  OJIOKH, c(OpMUpOBaHHbIE TIO TPHU3HAKY
MIPOUCXOKICHHS OTXOJI0B, OHH 0003HAYEHBI CIEAYIOIUMU [UPPAMU:



10000000000 brok 1. OTX0aBI CEMTBCKOTO, JIECHOTO X035HCTBA, PHIOOBOACTBA M PHIOOJIOBCTBRA.

200 00000000 Bnok 2. Orxoab! JOOBIUH ITOJIE3HBIX UCKOITAEMBIX.
30000000000 biok 3. OTxoap1 06pabaThIBaIONIUX MPOU3BOJICTB.
4 00 000 00000 brnok 4. Otxompl moTpeOIeHHsS] MPOU3BOJACTBCHHBIE M HEMPOU3BOJCTBCHHEIE;

MaTepHuaJlbl, U3/CNNs, YTPATUBIINE MOTPECOUTEIHLCKHUE CBOMCTBA, HE BOIICANINE B
Oomokn 1 —3,6—-9.

6 00 000 00 00 O biok 6. OTX061 0OECTICUeHHS STIEKTPOIHEPTHUECH, TA30M U ITAPOM.

7 00 000 00 00 0 bnok 7. OTxoas! mpu BOAOCHA0XKEHUH, BOAOOTBECHUH, JIEATEIBHOCTH IO COOpY,
00paboTKe, yTHIH3aIi1, 00e3BPEKUBAHUIO, PA3MEIIEHUIO OTXO/IOB.

80000000000 bnok 8. OTX0ab! CTPOUTENBCTBA U PEMOHTA.

90000000000 biiok 9. OTX0/b! pU BHITTOJTHEHUH TPOYUX BUIOB JIEITEIHLHOCTH, HE BOILIEIIINE B

omoku 1 —3, 6 — 8.

[TpomymienHbie UQPBI OCTaBICHBI A1 0003HAYCHUS PE3EPBHBIX OJOKOB B MPHUHSTON CHCTEMeE
KOJTUPOBAHUSI.

B ocHOBy BbIfieNieHUSI pPa3NUYHBIX TUIOB BHYTPH OJIOKOB TIOJOXKEHBI Pa3jIMYHbIC MPU3HAKU:
MIPOUCXOKJCHUE MCXOJHOTO ChIPbs, MPOU3BOACTBEHHAs (TEXHOJOTHYEcKasl) IPUHAJICKHOCTh MO3ULUH,
XUMHYECKHM COCTAaB U XMMUYECKUE CBOMCTBA, arPEraTHOE COCTOSHUE U JPYTUe CBOMCTBA.

Hepapxuueckuil mepexoJ OT TUIOB K MOATrPYIIaM COOTBETCTBYET MEpEXory OT Oosee oOIero K
6oJiee KOHKPETHOMY U OoJiee MoaApoOHOMY OMTUCAHUIO XapaKTEPUCTHUK U CBOMCTB JAHHOTO OTXO/A.

[TpunsATHIE TpaBUiia MO3BOJIMIN BBECTH CHCTEMY IM(GPOBOTO KOIHWPOBAHUS OTXOIOB C LEJBIO
dopmanuzanu uX 0003HaYeHMH M ynoOcTBa cOopa, oOpabOTKM M mepenadyd MHGOPMALUU O JIOOBIX
BUJIaX OTXOOB.

B Ttakoii cucreme 0610k 00O3HAuaeTCs KOJAOM C OIHOM TepBOM 3Hadameid mudpoi (Hampumep,
1 00 000 00 00 0), Tum, cOOTBETCTBEHHO, ¢ nByMs (Hampumep, I 10 000 00 00 0), moaTum - ¢ Tpems
(manmpumep, 1 11 000 00 00 0), rpynna — ¢ yetblppMs (Hanpumep, [ 11 100 00 00 0), noarpynmna — ¢
natbio (Hampumep, 1 11 110 00 00 0).

Ilpakmuueckas uacmo
1. OnpenenuTh CBOM BapUaHT 3aJaHUS, HCTIONIL3Ys TabauIry 1.
Tabmuma 1 - Ne BapuaHTa, cOracHO HoMepa 00y4JaroLerocs B CIUCKe MO XKYpHaIY.

No BapuanTa Homep cTyneHTa B CucKe Mo KypHaly
1 1, 11,21
2 2,12,22
3 3,13,23
4 4,14, 24
5 5,15,25
6 6,16, 26
7 7,17,27
8 8, 18, 28
9 919,29
10 10, 20, 30

2. Haiitu B cetn UnTepHetr denepanbHblii KitaccupuKaMoHHbIN KaTaior orxoaoB (PKKO).

3. 3anonaHuTh TabnMily 2 B COOTBETCTBUU C BApHUAHTOM 3agaHus (OJOK, THII, TOATHUI, TPYIIIa,
MOATPYIIA U BU OTXO/A).

4. Onpenenuts 1o koxy PKKO u xogudukaropy arperaTHoro coCTosHUS U (HU3NIecKoil Hopmbl
(ITpunokeHne) Kiracc OMAaCHOCTH OTXOJIa; arperaTHOe COCTOSIHUE U (PU3NUYECKYI0 hopMmy.

Tabmuna 2
Kox ®KKO HauMmeHnoBanue
brox
Tun
IMonTun

I'pynma




[Tonrpymnma
Bun otxoma

Kiacc onacHoctn:
ArperatHoe cocTosiHUE U Ppu3nueckas popma:

Hanpumep:
Cmebnu KyKypy3ol
Koo ®KKO Haumenosanue
10000000000 | OTXOObl CEJIBCKOIO, JIECHOI'O XO3AHCTBA, PbIEOBOJCTBA u

PhIEOJIOBCTBA

11000000000 | OTXOIbI CEJIbCKOI'O XO35UCTBA

11100000000 | Omxoovl pacmenuesoOcmsa (6Ka0O4AS OeAMEIbHOCMb N0  NOO20MOBKe
nPOOYKYUuU K coblmy)

11110000000 | Omxo0si npu 8bipaujusaHul 3epHOBbIX U 3ePHOO0O0BIX KYIbMYp

11111000000 | Omxoovl npu ybopxe ypoxcas 3epHOBbIX U 3¢PHO00008bIX KYIbMYp
11111004235 | Cmebau kykypy3ol

Knacc onacnocmu: V
Aepecammnoe cocmosiHue u Qpuzuieckas popma: 8010KHO.

Bapuanr 1
1. 3epHOOTXOBI TPEUUXHU.

2. llInamel OypoBbIe Mpu OypeHUU, CBSI3AHHOM C JIOOBIYEH MPECHBIX M COJIOHOBATHIX MOA3EMHBIX
BOJI.
3. [llexyxa opexos.
4. MopoxeHoe, yTpaTHUBIIIEe MOTPEOUTETHCKUE CBOMCTBRA.
5. OTX0ABI IPU OYUCTKE KOTJIOB OT HAKHUIIH.
6. 30712 OT COKUTAHUS MU XJIOMIKOBOM, OTXO/I0OB OyMaru, KapToHa, IPEBECHHBI.
7. OTX0aBI TPYHTA MPU MPOBEICHUU OTKPBITHIX 3eMJISTHBIX pa0OT MPAKTHUECKH HEOTIaCHbIE.
8. OUIBTPHI OUUCTKH Macia, MepeKaynBaeMOro HaCOCHBIM 000PY/I0BaHUEM.
Bapuanr 2
. CyOcTparbl MUHEpaIOBaTHbBIE 7Sl TEIUNIMYHOTO PaCTEHUEBOJICTBA OTPAOOTAHHEIE.
. OTx01BI (XBOCTHI) (prroTaIy pya cepeOpsIHBIX U 30J0TOCOACPIKALIHX.
. KocToukn mionoBeIe.
. [TuteBble KOHIIEHTPATHI, yTPATHBIINE MOTPEOUTETHCKHE CBOMCTRA.
. OTXO/BI YUCTKH TEXHUYECKUX KaHAJIOB KOTEJIbHBIX TOMEIICHUM.
. Ilecok kBap1ieBbIi PUIBTPOB OYMCTKH BOJBI TNIABATEIbHBIX OACCEHHOB OTPaOOTaHHBIH.
. JIoM KHpIIUYHOH KJIAJKW OT CHOCA U Pa300pKH 37aHUH.
. KonzieHcar BoiHO-MacisiHbIM KOMIIPECCOPHBIX YCTaHOBOK.
Bapuanr 3
. HaBo3 KpynmHOro poraroro cKoTa CBEXHUHU.
. Ocaziok oTCTOs BOABI THIPOYOOPKH 000PYIOBAHUS arsIOMEPALIUU KEJE3HBIX PYI.
. ’KMBIX TOpYMYHBIH.
. Opesina n3 HaTypaJbHBIX BOJIOKOH, YTPATUBIINE MTOTPEOUTEIBCKIE CBOMCTBA.
. 30JI0LIJIAKH NTPH MPOU3BOJCTBE FEHEPATOPHOIO Ta3a U3 yIVIEH.
. @UIBTPHI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE ITPU BOAOIOATOTOBKE.
. OTXOnbI CTPOUTENHHOTO MIEOHS He3arpsi3HEHHBIE.
. OTX0/BI METaHOJIA [IPU €r0 XPAaHEHUH.
Bapuanr 4
1. OTx0apl MOACTUIIKHA U3 IPEBECHBIX OMUIIOK MPH COAEPKAaHUU CBUHEH.
2. OTX0/1bl OUUCTKH MIPUPOIHOTO raza OT MEXAaHUYECKUX NTPUMECEN.
3. Ilaxta npu cenapainuu CIUBOK.
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4. Chenomexxaa |3 MIEPCTIHBIX — TKaHEW, yTpaTUBIIAs IOTPEOUTENbCKHUE  CBOMCTBA,
He3arps3HEHHasl.
5. Kongencar puiabTpoB OYMCTKH ra3000pa3HOTO TOTUIMBA.
6. OcaioKk OUMCTHBIX COOPYKEHUH JTOXKIEBOW (JTMBHEBOI) KaHATH3AIIUN MaJIOOMACHBIM.
7. OTX0ABI IIEMEHTA B KyCKOBOH (hopme.
8. Otxoasl rpaduTa MpU peMOHTE TPAPHUTOBOTO 0OOPYIOBAHHUS.
Bapuanr 5
1. ITomeT KypHUHBIN CBEXUH.
2. Konpgencar ra3oBbiii HepTsiHOTO (ITOMYTHOTO) Ta3a.
3. MoJouHast MpOyKIHsI HEKOHIUIIMOHHASI.
4. Cneuoaexaa U3 MOJUIIPONUICHOBOTO BOJIOKHA, 3arpsi3HeHHas (EHOIOM.
5. OTX0/BI 3aYMCTKH MACTIONPUEMHBIX YCTPOKUCTB MACIIOHAOJTHEHHOTO IEKTPOOOOPYI0BaHUS.
6. Mycop C BalIUTHBIX PEMIETOK XO35SWCTBEHHO-OBITOBOM W CMEIIAHHOW KaHAJIW3alluu
[IPAaKTUYECKHU HEOIIACHBIN.
7. Jlom xene300eTOHHBIX U3MIeTINH, OTXO/BI KelIe300€TOHAa B KyCKOBOU (hopme.
8. JIoM KMCIIOTOyIOPHOTO KHPIINYA.
Bapuanr 6
1. Kuakue oTXoIbl CMbIBa HEYHCTOT MPU YOOPKE BOIHEPOB.
2. IIb11b TA3004MCTKN KAMEHHOYTOJIbHAS.
3. OTx0ab1 APOOIEHKY U CEYKU OBCSIHOM.
4. Otxozas! (haHepbl U U3ICIUNA U3 HEe HE3arpsI3HEHHBIC.
5. JIMATUIICHIIIUKOIb, OTPaOOTaHHBII MPH OCYIIKE TPUPOAHOTO Trasa.
6. U cTtabunm3upoBaHHBIN OMOIOTHYECKUX OYHMCTHBIX COOPY)KCHHH XO03SHCTBEHHO-OBITOBBIX H
CMEIIaHHBIX CTOYHBIX BOJI.
7. O0pe3b H JIOM TUIICOKAPTOHHBIX JINCTOB.
8. Jlom yTepoBok neuei u meyHoro 060pya0BaHMs IPOU3BOJCTBA KOKCA.
Bapuant 7
. I'epOuru cumasuH, 3amnperieHHbIi K UCTI0Ib30BAHHUIO.
. [II;1aM yrosbHBIA OT MEXaHUYECKOM OYMCTKU MIaXTHBIX BOJ MAJIOOMACHBIMN.
. OBpe3ku U OOPBIBKH HIETKOBBIX TKaHEH.
. JIoM 1 0TXO/BI 0JIOBa HECOPTUPOBAHHBIE.
. Caxa npu C)KMraHUM MasyTa.
. I n30bITOUHBIN OMOIOTHYECKUX OYUCTHBIX COOPYKEHUN HedTecoaepKalluX CTOYHBIX BO/I.
. OTX0/BI MITYKATypKH 3aTBEPACBIICH MaJIOOTaCHBIE.
. JIom QyTepoBKH MUKCEPOB aTFOMUHUEBOTO ITPOU3BOJICTBA.
Bapuanr 8
. OTx015I cuiaoca.
. CyIIIMHUCTBIE BCKPBILIHBIE TOPOJIbI MPAKTUYECKH HEOMACHBIE.
. Bpax »xeBarenbHOI pe3UHKU B MPOU3BOICTBE KEBATECIbHOU PE3NHKHU.
. OTX01BI Ta3er.
. OTX0BI IPH OUMCTKE KOTJIOB OT HAKUIIH.
. Mycop 1 CMET yJIUYHBIN.
. OTxompl pyOepouna.
. JIJom 0OMypOBKH MapOBBIX KOTJIOB.
Bapuant 9
. OTX01BI KOpUEBAHNUS ITHEM.
. [lecuanblie BCKpPBIIIHBIE TOPObI MPAKTHUECKH HEOTIACHBIE.
. [Tpu1b yaiinas.
. Boil CTEeKJISTHHBIN PTYTHBIX JIAMIT U TEPMOMETPOB C OCTATKaMHU PTYTH.
. 30ma OT cKUraHus Topoda.
. PacTuTenbHble OTXObI IPU yXOI€ 3a ra30HaMH, LIBETHUKAMHU.
. OTx0/BI TMHOJIEYMa HE3arpsi3HEHHBIE.
. OTX0/1pI 3aYMCTKH U MTPOMBIBKH T'a30IE€peKavNBAIONINX arperaros.
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Bapwuant 10
. OTXOI[I:I C€T€I>'I H CCTCIIOIIINBOYHOTI'O MaTepHana 13 IMMOJIMaMUIHOI'O BOJIOKHA.

. CkanbpHbIe BCKPBIIIHBIE TOPOJIbI B CMECU TPAKTUYECKH HEOIIACHBIE.

. BekuMKU crnagkue.

. OTxoap1 OymMaru u KapToHa, 3arpsi3HEHHbIE JTAKOKPACOUHBIMHU MaTepHUaliaMu.
. 30112 OT CKUTAHUS YIS MaJOOIacHasl.

. CMeT ¢ TeppUTOpPUHU aBTO3AMPABOYHOM CTAHIIMU MAJIOOTIACHBIM.

. IInasnel xene3H00pOKHBIE KeJIe300eTOHHbIE OTpaOOTaHHBIE.

. [llmam o4nCTKU TaHKOB HE(PTEHATUBHBIX CY/IOB.

03N N KW

Ipunoowcenue
Koauduxarop arperarHoro coctostuust u pu3ndeckoit opmMbl 0TX0a
(eBSITBIN U IECATHIN 3HAKU KOJA):

00 - He tpeOyet omnpeeneHust arperaTHOro COCTOSIHUS U (U3UIeCKO (POPMBI

10 - XKunkoe / UuauBuayaibHbIe BEIIECTBA, PACTBOPHI

20 - Teepmoe / Wcmomw3yeTcsi, €cClid TBEPABIA OTXOA TIPEACTABICH CMEChIO Pa3IMYHBIX
¢busnveckux Gpopm

21 - KyckoBas popma

22 - CtpyxKa

23 - BOnokHO

29 - [Ipoune GopMbI TBEPIBIX BEUIECTB

30 - lucriepcHbIE CUCTEMBI

31 - XKunkoe B )KUIKOM / DMYIbCHS

32 - Teepnoe B xuakom / CycrieH3ust

33 - Teepnoe B xuakom / [lacta

39 - [Ipoune nUCEPCHBIE CUCTEMBI

40 - TBepable Chlly4yHe MaTeprabl

41 - Iopomoxk

42 - [Ip11b

43 - Onunku

49 - IIpoune cblmyuue MaTepHuabl

50 - M3penus u3 TBEpABIX MAaTEPUAJIOB, 3a UCKIFOUEHUEM BOJIOKOH

51 - U3nenue n3 ogHOro Marepuana

52 - N3penus u3 HECKOIBKUX MaTepUaioB

53 - Usnenust, coneprkamnine )KuaKkocThb

54 - N3penus, coaepxaniye ras

60 - U3nenust u3 BOIOKOH

61 - U3znenue u3 0QHOro BOJIOKHA

62 - 3nenust 3 HECKOJIBKUX BOJIOKOH

70 - Cmecu TBEpABIX MAaTEPUATIOB U U3IETUI

71 - CMmech TBEpIBIX MaTEpUANIOB (BKIJIIOYAst BOJIOKHA)

72 - CMech TBEPIIBIX MaTEepHAIOB (BKJIIOYAsi BOJIOKHA) U U3IEITHI

3amanue sBisieTcs NpodeccCunoHaIbHO-OPUEHTHPOBAHHBIM.
Kontpoaupyembie komnerenuuun: OK 01, OK 02, OK 04, OK 07, IIK 1.1

Paznes S. buoJiorusi B ;KU3HU

Tema 5.1. BHOTEXHOJOTHH B KH3HH KAKI0I0

Pesyabrar o00y4yeHusi mno Teme: AHaIU3UPOBAaTh HTUYECKUE AaCHEKThl COBPEMEHHBIX
I/ICCJIGI[OBaHI/Iﬁ B O6HaCTI/I 6HOT€XHOHOI‘I/II/I U TeHETHYECCKUX TEXHOIOTHH.




IIpakTuyeckoe 3ansaTue Ne§
Keiicsl Ha aHaan3 nHGOPMALINM 0 HAYYHBIX TOCTHKEHUSIX B 00/1aCTH TeHeTHYECKUX
TeXHOJIOTU i, KJIETOYHOI MHKEHEPUH, MUIIEBbIX OMOTEXHOJIOTH I

DopMyJITHPOBKA 3a1aHHS:

buoTtexHomorus - KOMIUIEKCHAs HayKa, pa3padarbIBaroiias CriocoObl MOTYYSHHS HEOOXOIUMBIX
YEJIOBEKY BEIIECTB C IIOMOIIBIO KUBBIX OPTaHU3MOB.

Kiierounast uH>xeHepHs - 3T0 METOA OMOTEXHOJOTHH - BHIPAIIMBAHKUE B CHEIHAIBHBIX YCIOBUIX
KYJIBTYP KJIETOK JKUBBIX OPTaHU3MOB JIJIsI IPOBEACHUS UCCIICIOBAHUM, a TAKXKE I METUIIMHCKUX TIEJICH -
HaIlpuMep, BhIpallMBaHUE TKaHEW YeIoBeKa s MOCIeAYIOIel TpaHCIIaHTallUH.

['eHHast WHXKEHEPHUS - ATO METOJ OMOTEXHOJOTMHM W HAINpaBJICHUE MOJEKYISIPHOW OMOJIOTHH, B
paMKax KOTOPOTO OCYIIECTBIISIETCS] UCCIIEIOBAHUE U BBIJCIICHHE T€HOB U3 KJIETOK JKUBBIX OPraHU3MOB JIJIs
MOCJIEAYIONMIEeH MaHUITYJISIIHH.

[MumeBass OMOTEXHOJOTUS - ATO MPUMEHEHHWE COBPEMEHHBIX OMOTEXHOJOTUYECKHUX METOJOB K
MIPOM3BOJICTBY W TepepaboTKe MHUINEBBIX MPOAYKTOB, a TaK)XE IMHIINEBBIX WHIPEIUCHTOB W IHIIEBHIX
JI00aBOK.

B Poccuiickoit ®eneparuu 2022-2031 rr. 0OBSABICHBI ASCATUICTHEM HAyKH W TEXHOJOTHH, TaK
Kak 1o pesyabraram uccienoBanus BIIIOM 6onee 70% poccHsiH MHTEPECYIOT HOBBIE JTOCTHXKECHUS B
HayKe W TEXHUKE.

3aganue: HAWAUTE U TPOAHAM3UPYITE pa3TUYHbIE HCTOYHUKY WH(OpMAIU (HaydyHasi U yu4eOHO-
Hay4yHas JUTEpaTypa, CPEACTBa MaccOoBOW HMHQopmaiuu, ceTb WHTepHEeT W Apyrue) mo TeMe Keiica.
OTBeThTE Ha BOMPOC HA OCHOBE HaWJEHHBIX NaHHBIX: Kakue HaydHbIE TOCTHIKEHUS UMEIOTCS B 00IacTH
TCHETUYECKUX TEXHOJIOTHH, KJIETOUHON WH)KCHEPHUH, MUIIEBBIX OMOTeXHONMOTui? KakoBbI MepCreKTUBBI
pPa3BUTHS JaHHBIX HANlpaBICHUH B HayKe?

3aJaHuE BBINOJIHAETCS B MalbIX rpynnax (3-4 yenoseka):

1 rpynma - Haygabie 1OCTHXEHHUS B 00JIACTH TEHETUUECKUX TEXHOJIOTHA.
2 rpynna - Hay4Hble TOCTHXEHUs B 001aCTH KIETOYHON HHKEHEPUH.

3 rpynma - Hay4yasie OCTHXEHHS B 00J1aCTH MUIIEBBIX OMOTEXHOJIOTHA.

3ananue sBisieTcs npodeccuoHaIbHO-OpPUEHTUPOBAHHBIM.

IToaroroBsTe yCTHOE COOOILEHHUE € IIPE3EHTALMEN, B KOTOPOM HEOOXOIUMO OTPa3UTh:
1. Onucanue KpaTkoil HCTOPUU CO3JAHUS TEXHOJIOTHH.

2. [TpuMepbl HayYHBIX TOCTUKEHUM.

3. ITonoKuTenbHbIE MOCIECTBUS NCIIOIb30BAaHUS TEXHOJIOTUH.

4. OtpunarenabHble NOCIEACTBYS UCIIOIB30BAHNS TEXHOJIOTHH.

5. IlepcriekTUBEI pa3BUTHUS JaHHBIX HAIIPaBJICHUI B HayKe.

JUist co3panusi Ka9YeCTBEHHOW MPEe3eHTAIH He00X0IUMO COOTIONATh PsiJi TPEOOBAHUI:

O6mmue 1. IIpe3eHTanus DOMKHA HAYMHATHCS C TUTYJIBHOTO Cllaii/ia, € yKa3bIBAae€TCI TEMa,
TpeOoBaHuUs CBelleHHsI 00 aBTOpE U T.II.

2. Ha cmaitnax Heo0X0quMO pa3MeNiaTh TOJbKO TE€3UCHI, KIIFOUEBHIE CIIOBA, rpaduye-
CKHE MaTepHalibl (CXeMbl, pUCYHKH, TaOIHIIbI, (POTO U T.I1.).

3. Mcnonb30Barh €UHBIN CTHIIb OOPMIICHHUS.

4. KonndecTBo ClaiioB TOJDKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS TEMbI, HO HE
6onee 20-Tu.

[pudrsr 1. Cnemyer WCmonb30BaTh CTaHAAPTHBIC, MIUPOKO pacHpoCTpaHEHHBIE MIPU(THI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pa3mep mpudra ams 3arojoBKoB - HE MeHee 24, i nHpopMmanuu He MeHee 18.

3. He pexomeH1yeTcst HCTIOB30BaTh Pa3HbIE TUIIBI MIPU(PTOB B OJHOM MPE3EHTAIUH.
4. JInst BeiAeneHuss MHPOPMALIUK CIIEAYeT WCIONIB30BaTh >KUPHBIA IMIPUQPT, KypCHUB




WY TTIOYEPKHUBaHHE.
5. He 310ynotpe0iaTs NponucHbIMU OyKBaMHU.

®oH 1. XKenarenpHO UCIIONB30BATh OAHOTOHHBIM (POH HESIPKHUX MACTEIBLHBIX TOHOB.
2. JIng hoHa mpeanOYTUTETHHBI XOJIOAHBIE TOHA.

Ucnons3oBanu | 1. Ha omHOM cnaiine pekoMeHIyeTCsl MCIIONb30BaTh He Oosiee 3-X 1BETOB: ONHMH IS
€ IIBC€Ta (1)OHa, OJHUH )14 3arojJioBka, OAUH AJId TCKCTAa.
2. lns poHa U TeKCTa UCTONH30BaTh KOHTPACTHBIC IIBETA.

[IpencraBnenu | 1. PekomeHayeTcs MCMOIB30BaTh KOPOTKHUE CIOBA U MPEMJIOKEHUS.
e uadopmanuu | 2. MUHUMH3UPOBATH KOJIMYECTBO MPEJIOTOB, HAPEUUH, IPUIIAraTeIbHBIX.
3. 3aroyioBKH OJKHBI IPUBJIEKaTh BHUMAHUE ayJUTOPHH.

O0beM He crouT 3amonHATh OWH CIAN] CIUIIKOM OONBIINM 00heMOM MH(OPMALIUU: JTFOIN
nHpOpMaIUU MOTYT €JMHOBPEMEHHO 3alIOMHHTH He 00jiee TpeX (haKTOB, BHIBOJIOB, ONIPEICIICHU.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04, TIK 1.1

Tema 5.2. BHOTEXHOJ0IrHH M TEXHHYECKHE CHCTEMEI
Pesynbrar o0yuyeHusi mno TeMe: AHaNM3UPOBATH OSTUYECKUE ACMEKThl COBPEMEHHBIX
HUCCIIENOBAaHUI B 00J1aCTH OMOTEXHOJIOTUN M T€HETHUUYECKUX TEXHOJIOTHIA.

IIpakTuyeckoe 3ansaTne Ne9
Keiicsl Ha anaan3 nHdgopManum o pa3BUTHN OMOTEXHOJIOTHH ¢ IPUMEHEHHEM TeXHHYeCKUX
cucTeM

DopMyJIHPOBKA 3a1aHNS:

buorexHomorus - KOMILJIEKCHAas HAayKa, HaIpaBJICHHASA Ha IOJYUYCHHUC LICJICBOIO0 IMPOAYKTaA, C
MTOMOIIbI0 OMO00OBEKTOB MUKPOOHOTO, PACTUTEIHLHOTO M )KUBOTHOTO TIPOUCXOXKICHHUS.

EI/IOI/IH)KeHepI/IH NI 6PIOJ'IOFI/I‘-I€CKa$I HWHKCHCPUS - HAIIPABJIICHHUC HAYKU U TCXHUKU, Pa3BUBAIOIICC
MIPUMEHEHHUE WHKXEHEPHBIX MPUHIIUIIOB B OMOJIOTUU U METUIIHE.

Buonndopmarrka nzydaet u pazpadarbiBaeT KOMIIBIOTEPHBIE METO/IbI, HAIIPaBJICHA HA MOTyYCHHUE,
aHaJIu3, XpaHEeHUe, OPraHU3alMIO0 U BU3yaIU3alHi0 ONOIIOTUYECKUX JTaHHBIX.

buonuka - npukinagHas Hayka O IPUMEHEHMM B TEXHUYECKHX YCTPOMCTBAX M CHCTEMax
MIPUHIIMIIOB OpraHU3alliy, CBOMCTB, (PYHKUUN U CTPYKTYp >KUBOM MPUPOABI, TO €CcTh (popMax >KMBOTO B
MMpUPOAC U UX MPOMBIIIJICHHBIX aHAJIOTaX.

B coBpeMEHHOM MHpe 4YETOBEYECTBO CTAJKHUBAETCA C OTPOMHBIM KOJIMYECTBOM 3a00JIeBaHUIA,
YXYILIEHUEM COCTOSHUS (PU3UYECKOTO 310pOBbsi. OpUTHHAIBHBIM PEIICHUEM CTAHOBSITCS OOpAIIEHHOCTh
MEAMIIMHBI, TEXHUKHU B PEIICHUH 3TUX MPOOJIEM K aHAJIOraM, CyIECTBYIOIIKUM B KUBOU MPHUPOJIE.

3aganue: HalliMTe U IPOAHATU3UPYITE PA3IMUHbIC HCTOUHUKN UHPOPMAIUH (HaydHas U y4eOHO-
Hay4yHas JUTEpaTypa, CPEACTBa MacCOoBOW HMHQopmaiuu, ceTh WHTepHET W Apyrue) mo TeMe Keica.
OTBeTbTE HA BOIIPOC Ha OCHOBC HaﬁI[CHHBIX JAaHHBIX: Kaxkue AJOCTUKECHUA HMCIOTCA B 06J'IaCTI/I
OnonHxxeHepuu, ononHpopmarrku, OMOHUKK? KakoBbI EPCTIEKTUBBI Pa3BUTHS JIAHHBIX HAIIPaBICHUMN?

3amanne BHIMOTHAETCS B MaJIbIX Ipynmax (3-4 yenoBeka):

1 rpymnma - Pa3Butue OMOTEXHOJIOTHHA B 00/1aCTH OMOMHKEHEPHUH.

2 rpynma - Pa3Butre OMOTEXHOJOTHI B 001acTH OMOMH(POPMATHKH.
3 rpymnmna - Pa3Butie GMOTEXHOIOTUN B 00J1aCTH OMOHHKH.

3ananue sBiseTcs NpodeccnoHaIbHO-OPHEHTUPOBAHHBIM.

[ToaroToBbTE yCTHOE COOOLIEHUE C IIPE3EHTAIUEH, B KOTOPOM HEOOXOAUMO OTPa3UTh:



1. Onucanue KpaTkoi UCTOPUU CO3/TaHUS TEXHOJIOTHH.

2. Ilpumepbl TOCTHKEHUH.

3. [TonokuTenbHbIE MOCIEICTBUS UCIIOIb30BAaHUS TEXHOJIOTHH.
4. OtpunarenabHble MOCIEACTBUS UCIIONb30BAHUS TEXHOJIOTUU.
5. IlepcniekTUBBI pa3BUTHUA TAaHHBIX HANPABICHUH.

JInst co3manmsi KaueCTBEHHOM Mpe3eHTaIM He0OX0MMMO COOITIoAaTh sl TPeOOBAHUI:

Oo6mue 1. TlpezeHTanus JOMKHA HAYMHATHCS C TUTYJIBHOTO Claiiia, TAe yKa3bIBA€TCs TEMa,
TpeboBaHUS CBeJIcHUs1 00 aBTOPE U T.II.
2. Ha cnaiimax HeoOXoquMO pa3Memarh TOJNBKO TE3WCHI, KIOYEBBIE CI0Ba, rpadu-
YeCKHE MaTepuaibl (CXeMbl, PUCYHKH, TAOIHUITBI, (POTO U T.II.).
3. Hcnonp30Barh €IUHBIN CTUIIb OQOPMIICHHUS.
4. KonuuecTBO cnaiiioB JOMHKHO OBITH JOCTATOYHBIM JUIS PACKPBITUS TEMBI, HO HE
6onee 20-Tu.
MpudTs 1. CnenyeT ucnonp30BaTh CTaHAAPTHBIE, ITUPOKO PACIPOCTPAaHEHHBIE MIPUPTHI, Ta-
kue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pasmep mpudTa njs 3aroqoBKoB - He MeHee 24, 11 nHbopMmanuu He MeHee 18.
3. He pexoMeHayeTcs UCTIONB30BATh Pa3HbIC TUIBI MIPU(TOB B OJHON MIPE3CHTAIIHH.
4. Jlns BoiaeneHust MHGoOpMalMK CleIyeT UCHOIb30BaTh KUPHBIM mpudT, Kypcus
WJIU TIOJYEPKUBAHUE.
5. He 3noynoTpe6asaTe mponucHbIMUA OyKBaMHU.
®on 1. XenarenbHO HCIOJIL30BaTh OMHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX TOHOB.
2. Jlns dhoHA MPEenrnoYTUTELHBI XOJIOIHBIE TOHA.
Ucnonb3oBanu | 1. Ha ogHOM cnaiiie peKoMeHyeTcsl UCIIONb30BaTh He Oosiee 3-X BETOB: OJUH IS
€ 1BeTa dboHa, OTUH 7S 3aT0JIOBKA, OIMH ISl TEKCTA.
2. Jlns dhoHa M TEKCTa UCIIOIB30BaTh KOHTPACTHBIC IIBETA.
[Ipencrasnenu Pexomenyercst HCOIB30BaTh KOPOTKUE CIOBA U MPEIJIOKECHHUS.

e nHhopMaIu

N —

MuHIMHU3UPOBATh KOJIMYECTBO MIPEAJIOTOB, HAPEUUI, TPUIIAraTelIbHbIX.
3. 3arojoBKM JOJIKHBI IPUBJIEKATh BHUMAHKUE ayIUTOPUH.

Ob6wveMm
nH(popmaIuu

He crout 3amonHATh OAWH CIIal]] CIUIIKOM OOJBIIUM 00beMOM WH(OPMAIIUU: JTIOAH
MOTYT €JMHOBPEMEHHO 3alIOMHHTH He 00jiee TpeX (haKTOB, BHIBOJIOB, ONIPEICIICHUN.

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 04, TIK 1.1




4.2. PyOe:xHbIii KOHTPOJIb

PyGexnpiit koHTponb 1o aucturiuHe (mpeamety) OVYIIL13 buonorus mpoBomgutcs B dopme
KOHTPOJIbHBIX pa60T Ha OTACJIbHBIX 3aHATHAX IIOCJIC 3aBCPIICHHA H3YUCHUA ICPBOr0, BTOPOTO U
4yeTBepToro pasmesos. [locie 3aBeplieHus: MATOTO paszzeia pyOeKHBIH KOHTPOJb MPOBOAUTCS B (hopme
3alIUTHI Kelca: MPeICTaBICHUs PE3yIbTaToOB PEeIICHHs KEHCOB (BBICTYIUICHUE C TIPE3CHTAIUEH).

4.2.1. KontpoabHas pabora «MoJieKy/IsipHbIi YPOBEeHb OPraHU3alHH KHBOT0)»

Pe3yabTarhl 00yueHusi: XapakTepu30BaTh CTPYKTYpHO-(QDYHKIIMOHATBLHYIO OPTaHU3AINI0 KIETKU
Ha OCHOBE HAOIIONEHUS.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

B pesynwsrare ocBoeHusi mepBoro paszgena «Kierka — cTpyKTypHO-(QYHKIIMOHATbHAS €IUHHUIIA
KHUBOTO» O0yJarOIIHUecs CMOTYT:

— XapaKTePH30BaTh CTPOCHUE M (PYHKIIMHM OCHOBHBIX OHMOIOJIMMEPOB, KJICTKH U €€ CTPYKTYPHBIX
DJIEMCHTOB;

— OTIPENENATh PEe3yIbTaThl K3MEHEHUSI TEHETUYECKOTO KOZla B IPOIeCccax MaTPUYHOTO CUHTE3a;

— OpraHW30BBIBaTh HAOMIONEHUE OHMOJOTMYECKHX OOBEKTOB HA MOJICKYISPHOM U KIECTOYHOM
YpOBHE.

KontponbHast pabora mpencraBiseT coOOW 3alaHUs B TECTOBOH (hopMe pPa3sIUYHOTO YPOBHS
CIIOKHOCTH: «HHU3KHI», «CPEOHUN» U «BBICOKHI». B 3aBUCHMMOCTH OT THUIMA W TPYIHOCTH 3aJlaHUS €TO
BBHITIOJTHEHHE OIEHUBACTCSI Pa3HBIM YHCIOM OaJlIOB. BBIMONHEHNE KaXXAOTO 33aJaHUsl «HU3KOT0» YPOBHS
CIIOKHOCTH oOIlleHHBaeTcss 1 OamioM. 3a BBIMOJTHEHUE 3aJaHUN «CPEIHETO» YPOBHS CIIOXHOCTH B
3aBHCHMOCTH OT MTOJTHOTHI U IPABHIILHOCTH OTBETA MPUCBAUBAECTCS 10 2 OAIIIOB.

K 3amaHuio «BBICOKOTO» YpPOBHSI CIOKHOCTH OTHOCHUTCS pelieHue 3amad. [lpm mpaBuiibHOM
pElIeHNH 3aJaHuil «BBICOKOTOY» YPOBHS MPUCBanUBaeTCs 3 Oasa.

Pacnipenenenne 3aganuii Mo ypOBHSIM CIOKHOCTH MPEJCTABICHO B CISAYIONICH TabauIe:

YpoBeHnb IIpouenTHoe
CJIOKHOCTH bana colepkaHue Tun Bonpocos

3aJaHuA 3aaHui

Husknii 1 65% - 3a71aHUs ¢ BBIOOPOM OTHOTO MPABUIILHOTO OTBETA

Cpennuit 2 15 % - MHO>KECTBEHHBIH BBIOOD;
- BOINPOCH HA YHOPSAOYMBAHUE WIM YCTAHOBJIECHUE
MIPaBUJILHOMN NOCJIEIOBATEILHOCTH

Bricokuit 3 20 % - CUTYaLlMOHHBIE 331241 WIn BOIIPOCHI
MIpeayCMaTpHUBAIOIME PA3BEPHYTHIA OTBET

Kpurepun onennBanus pyoekHOM KOHTPOILHOM paOOTHI:

Ouenka IIpoueHT BhINOJTHEHUSA
«OTIUYHO» 85-100%
«XOPOIIIO» 70-84%

«YJIOBJIETBOPUTEIHHO» 50-69%
«HEYIOBJIETBOPUTEIBLHO» MeHee 49%




1. Azotucroe ocHoBanue ageHuH B mosiekyse [JHK kommiemenrapHo...
1) ryanuny;
2) IUTO3HHY;
3) yparmiy;
4) TUMHHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSTCH. ..
1) aneHuH U ryaHus;

2) ryaHuH U [IUTO3MH;

3) LMTO3MH U ypaiu;

4) yparwi 1 aJieHuH.

3. Bribepute ¢pynkiuto uPHK?

1) XpaHeHue reHeTH4ecKoi HHPOPMaLUY;

2) TpaHCIIOPT aMHUHOKHCJIOTHI B puOOCOMY;

3) BXOAUT B COCTaB pubOCOM;

4) nepenoc reaernueckor nadopmarnuto ot JJHK x pubocome.

4. KileTKu 3yKapuoT HE CONIepKaT. ..
1) muzocom;

2) pubocom;

3) Me30coM.;

4) xomruiekca ['onbmku.

5. KneTku nmpokapuoT coaepixar...
1) KJIETOUHBIHN LIEHTD;

2) SHIOTUTaA3MaTHYECKYIO CETh;

3) puOOCOMBI U ME30COMBIL;

4) xomruIekc [ oMb KU U TU30COMBL.

6. Kakue opranonibl BCTpEYaIOTCS TOJIBKO B PACTUTEIbHBIX KIIETKaX?
1) sHOIIIa3MaTHYEeCKas CETh;

2) MIacCTU/IbI;

3) MUTOXOHIPUU;

4) xomruiekc ['ompmKu.

7. B meTadazHOil XpOMOCOME BBIJICTISIOT. .
1) niieun u HEHTpoCcoMy;

2) IEHTPOCOMY U LICHTPHOJIH;

3) LUEHTPUOJIN U LIEHTPOMEPY;

4) eHTpOMEPY U TIJICUH.

8. K aBroTpodam otHOCATCH. .

1) Bupychs;

2) XeMOCUHTE3HUPYIOIINE OaKTEePHH;
3) rpulsr;

4) mapa3uTH4YeCKUe OaKTepHUH.

9. Tpanckpunuus — 3T0...

1) cBsi3piBanue aMuHOKKUCIOTH ¢ TPHK
2) mepeHoc aMUHOKHCIIOTHI B puOOCOMY;
3) ynBoenue monekynsl JIHK;

4) cunre3 nPHK na marpune JIHK.



10. Ecniu xogupytomas 6emok yacth reHa coaepkut 6000 map HyKJI€OTHIOB, TO CKOJIHKO aMUHOKHCIIOT B

KOAMpYyeMoi MoJekyie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 00JIe3HEH, BI3BIBAIOTCS BUPYCAMHU?

1) Ty6epkyne3 u nudrepus;
2) Audrepus u CIIN/;

3) CIIUJ u rpun;

4) rpuri u TyOepKyes;

12. B pesynbTare nepBoro AejaeHus: Meiio3a NpoUCXOIUT:

1) yBenumieHne Habopa XpoMOCOM;
2) yMeHbIlIeHHe Habopa XpOMOCOM;

3) coxpaHeHHEe UCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxonut B aHadaze Il meiioza?

1) cnupanuzanus XpomMocom;

2) pacxokJIeHUE K MOJII0CaM JABYXPOMAaTHAHBIX XPOMOCOM;

3) pacxoXJeHue K MoJrocaM XpoMaTH;

4) pacnojoKeHUE XPOMOCOM B TTOCKOCTH SKBaTOPa KIIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun

DyHKIMA

1) pubocoma

A) nepeBapuBaHHE OTMEPIIHNX KIETOK

2) XJOPOTUIACTHI

b) dotocunTes

3) TU30COMBI

B) cunTes Genka

4) IeHTpUOIH

") oOpa3oBaHue BepeTeHA JIETICHUS

15. BBI6epI/ITe XUMHUYCCKUE JIEMEHTHI KJICTKH, KOTOPBIC BXOJAT B COCTAaB OPTraHNMYCCKUX BECIICCTB!:

1) kanpLwmit;
2) yriepon;
3) IUHK;

4) Bomopos;
5) KUCIOpo;
6) Menb;

7) a30T.

16. YcTaHOBHUTE COOTBETCTBUE

['pynnbl aMUHOKHCIIOT [IpencraBurenu
1) HelitpanbHble A) nyTaMHHOBas: KMCJI0Ta
2) Kucnpie b) nu3un
3) OcHOBHBIE B) ananun

17. B monekyne JJHK nykieotunsl, copepkamue aaeHuH, cocTaBisioT 10%. CKonbko MPOLEHTOB B

JAHHOM MOJIEKyJIe HYKJICOTHU IOB, COJAEPKAIIUX [TUTO3UH?

1) 10;
2) 20;
3) 30;
4) 40.




18. B monexyne PHK nykneoruasl, cogepxaniue ypauui, coctaBisitoT — 30% u anennn — 40%. Ckoiabko
IIPOLIEHTOB AJCHUJIOBBIX HYKJIEOoTUI0B conepxutcs B uenu JHK, xoMmmiemenTapHOi TOH, Ha KOTOpPOM
cuHTe3npoBasiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrok momekynsl JJHK cocrout m3 60 map nHykieotuaoB. OmnpenenuTe UIMHY 3TOrO0 y4acTKa
(paccrosiHue mexay Hykineoruaamu B JIHK cocrasnger 0,34 Hm)

1) 20.4;

2) 24;

3) 10,2;

4) 30.

20. ®parment monekyasl JJHK conepxut 1230 HykaeoTHIHBIX OCTaTKOB. CKOJIBKO aMUHOKHUCIOT OyneT
BXOIUTH B cocTaB Oeika?

1) 205;
2)410;
3) 408;
4) 360.
ITaJIOHbI OTBETOB:
No 3amanus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 4 1 4 2 3 2 4 2 4 4 3 2
Ne 3amanus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5,7 1B; 2A; 3b 4 3 1 2

4.2.2. KontpoabHas pabora «CtpoeHue H GyHKIMH OPraHU3Ma

PesyabTarbl 00yuenusi: [IporHo3upoBarb BO3SHUKHOBEHHME NIPU3HAKOB B XOJE€ MHAMBHUAYaAJIbHOTO
Pa3sBUTHS U Pa3MHOXKEHUSI OPraHU3MOB.

KonTtpoaupyembie komnerennuu: OK 01, OK 02, OK 04

B pesynbrare ocBoenust Broporo pazaena «CTpoeHne W (QyHKIHHM OpraHu3Ma» OOydaromuecs
CMOTYT:

- OMMUCHIBATh CTPOEHUE M B3aMMOCBSI3b YaCTE MHOTOKJIETOYHOTO OPTaHU3Ma;

- XapaKTepU30BaTh CIIOCOOBI Pa3MHOKEHHUS;

- OMMUCHIBATh CTA/IMM OHTOT€HE3a PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

- OMUCHIBATh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U U3MEHYUBOCTH.

KonTponpHast pabora mpeacraBiser coOoOW 3amaHus B TECTOBOW (OpMEe pa3IMYHOTO YPOBHS
CIOKHOCTH: «HU3KHI», «CPEIHUIN» U «BBICOKMI». B 3aBUCMMOCTH OT THIIa U TPYAHOCTH 3aJaHUs €ro
BBITIOJITHEHHE OLICHUBACTCS Pa3HBIM YHUCIIOM 0asuioB. BhIMOMHEHHE KaXKI0TO 3aMaHUs «HU3KOTO» YPOBHS
CIIO)KHOCTH OIleHHBaeTcs | OamuiomM. 3a BBINONHEHHWE 3aJaHUN «CPETHET0» YPOBHS CIIOKHOCTH B
3aBUCHMOCTH OT MOJTHOTHI M MPABHJIBHOCTH OTBETA MIPUCBANBACTCS 110 2 0aJIIOB.

K 3amanuio «BBICOKOTO» YpPOBHS CIOXXKHOCTH OTHOCHTCS pelleHue 3aaad. [lpu mnpaBuiibHOM
pEIIeHUY 3aJIJaHul «BBICOKOTO» YPOBHS IIpHCBanuBaeTcs 3 Oasa.




Pacnipenenenne 3aganuii Mo ypOBHSIM CIOKHOCTH MPEJCTABICHO B CICAYIONICH TabauIe:

YpoBeHnb IIpouenTHoe
CJIOKHOCTH bana colepkaHue Tun Bonpocos

3aJaHusA 3aJJaHui

Husknii 1 65% - 3a71aHUs C BBIOOPOM OTHOTO MPABUIILHOTO OTBETA

Cpennuit 2 15 % - MHOXKE€CTBEHHBII BBIOOD;
- BOINPOCHl HA YIHOPSAOYMBAHUE WM YCTAHOBJIICHUE
MPaBUIILHOM MOCJIEI0OBATEIbHOCTH

Bricokuit 3 20 % - CUTYallMOHHBIE 3a1a4u WU BOIIPOCHI
MpeayCMaTpHUBAIOIME PA3BEPHYTHIA OTBET

Kputepuu onieHnBaHus pyoeKHOM KOHTPOIBHOM paOOTHI:

«YIIOBJIETBOPUTEIILHO

Onenka IIpoueHT BHINOTHEHHUS
«OTIUYHO» 85-100%
«XOpOLIO» 70-84%
50-69%

«HCYOOBJIICTBOPUTECIIBHO»

menee 49%

1. Kaxkoii crioco6 pa3sMHOXEHUS SBIISCTCS MOJIOBBIM?
1) BereraruBHOE pa3MHOKEHUE
2) I'eneparuBHOE pa3sMHOXKCHHUE
3) [loukoBanue
4) IlpuBuBKa

2. KakoBbI IUTOJIOTUYECKHE OCHOBBI TTOJIOBOTO Pa3MHOKEHUS OPraHU3MOB?

1) Cnocobnocts JIHK & permukarumn

2) [Ipomnecc hopmupoBaHust CIIop
3) Hakomnnenue sHepruu mosuexkyinon ATD
4) Marpuunslii cuate3 u-PHK

3. Kakue reHbl He UMEIOT MapHbIX aJJIEIbHBIX T€HOB B OpraHu3Me?
1) PeueccuBHbie
2) loMrHaHTHBIC
3) Cuenienssle ¢ Y-XpoMOCOMOM
4) CrernsieHHbIE C ayTOCOMaMH

4. IToTOMCTBY HE MIEpPEAAIOTCS MyTallUA

1) I'ennsie

2) XpOMOCOMHEBIE
3) Comarnueckue
4) 'enomHbIC

5. YKkaxuTe TeHOTHUIT YeJIOBEKa, €CJIH 10 (DEHOTHUITY OH CBETIIOBOJIOCHIN U TOTYOO0TIIa3hIi
1) AABB
2) AaBs
3) aaBB




4) AaBB

6. BrusiHue oHOro reHa Ha pa3BUTHE MHOTUX MTPU3HAKOB CBUJIETEIbCTBYET
1) O BnustHMM T€HOB Ha POPMUPOBAHHE MTPU3HAKOB

2) O 1enoCTHOCTH TeHOTHUIIA

3) O6 aBTOHOMHOCTH T'€HOB

4) O BBICOKOI aKTHBHOCTH I€HOB

7. Hannuue B raMeTe OAHOTO T'eHa U3 KaXI0M maphl ajijiee - 3TO IUTOJIOTHYECKasi OCHOBA
1) XpomMoCOMHOI Teopun HACIIEACTBEHHOCTU

2) 3akoHa CIIETUVICHHOTO HACJIeI0BAHUS

3) 3akoHa HE3aBUCHUMOT'O HACJICIOBAHUS

4) T'unoTe3sl YUCTOTHI TAMET

8. Kak 0003Ha49ar0TCsl TEHOTHUITBI 0COOEH TTPH TUTUOPHUIHOM CKPEIIMBAHUN
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CKOJIbKO Map aabTepPHATHBHBIX MPU3HAKOB U3yUYalOT MPH MOHOTHOPUIHOM CKPEIINBAHUH
1) Onny

2) e

3) Tpu

4) Yetnipe

10. ¥V opranu3MoB ¢ OJMHAKOBBIM T€HOTHIIOM TMOJ] BJIUSHHEM YCIOBUH Cpeabl BO3HUKAET
H3MEHYHUBOCTh

1) KomObunaruBHas

2) l'enotunuueckas

3) HacnencrBennas

4) MoaudukaimoHHas

11. 3meHeHne nocnenoBaTebHOCTH Hyki1eoTn10B B Mosiekyie JIHK - aTo myranus
1) l'ennas

2) 'enomuas

3) XpoMocomHas

4) AyrocoMHas

12. Kakast 6051€3Hb 4enoBeKa - pe3ysbTaT TeHHONW MyTalliu
1) Cuaapom npruoOPEeTEHHOTO UMMYHOAEPHUITUTA

2) I'punn

3) CeproBHIHOKIIETOUHASI AaHEMUS

4) T'enatut

13. Yucrast tuHUSA pacTeHUH - 3TO IOTOMCTBO
1) I'erepo3uroTHsIx hopm

2) OnHOM caMOOIBUISIONIEHCS 0cOOH

3) MexcopToBoro rudpuaa

4) JIByX reTepo3uroTHbIX JIUHUI

14. YeMm 3urora oTIMIaETCI OT raMeThHI?
1) comep>XuT NBOWHON HAOOP XPOMOCOM



2) conepKUT OAUHAPHBIA HA00P XPOMOCOM

3) oOpasyeTcs B pe3ylibTare OII0JOTBOPEHUS

4) obpa3zyercs myTéM Meio3a

5) sBysIeTCsl IEPBOM KJIETKOM HOBOTO OpraHu3Ma

6) 5TO crielMaTU3UPOBAHHAS KIIETKA, YYaCTBYIOIIAsl B TIOJIOBOM Pa3MHOXKEHHUH

15. YcTaHOBUTE COOTBETCTBUE MEKTY TPU3HAKOM U3MEHYMBOCTH U €€ BUJIOM:

[Ipu3Hak U3BMEHYMBOCTH Bun usmenuuBoctu
A) 00ycIioBieHa MOSIBIIEHHEM HOBOTO COYETaHUs HYKJIEOTH/I0B B T€HE 1 )MyTanuroHHas
b) o0OycnoBneHa u3MEHEHHEM T€HOB U XPOMOCOM 2)koMOWHATHBHAS

B) y IOTOMKOB MOSIBIISIFOTCSI HOBBIE aJUI€IbHbIE T€HbI

I') ocHOBOII CITy’)KUT HE3aBUCUMOE PACX0XKIEHUE TOMOJIOTHYHBIX XPOMOCOM
J1) y ocoOeit n3MeHsieTcst KonmnuecTBo win crpykrypa JJTHK

E) o0ycnoBiieHa KoOHBIOTAIIEH U TEPEKPECTOM XPOMOCOM

16. Ycranosure MMOCJICAOBATCIIbBHOCTE PA3BUTHA MANOPOTHUKOB, Ha4YWHad CO B3pPOCIIOTO
OopraHusma.

1) pa3BuTHE Ha HMXKHEHW CTOPOHE 3apOCTKA MYKCKUX U )KEHCKUX TaMeT

2) oOpa3oBaHKe Ha HUKHEW CTOPOHE JIMCTAa MalOPOTHHUKA CIIOPAHTHEB CO CIIOpaMH

3) nepenBMKEHUE CIIEPMATO30UI0B K SIMIEKIIETKE C TOMOUIBIO BOAbI, OTUIOOTBOPEHUE

4) mpopacTaHue CIIOPHI U PA3BUTHE U3 HEE MaJICHBKOM 3eJIEHON IIACTUHKH - 3apOCTKA

5) pa3BUTHE U3 3UTOTHI 3aPOIbIIIA, KOTOPHIN MPEBPAILIAETCS BO B3POCIIOE PACTEHUE NAaOPOTHUKA

17. KakoBa BEpOSTHOCTb POKIEHHS BBICOKMX JAETEH Yy TE€TEpPO3UIOTHBIX POAUTENEH C HU3KUM
pOCTOM (HU3KOPOCIOCTh TOMUHUPYET HaJ BBICOKHM POCTOM)?

1)0 %

2)25%

3) 50 %

4)75 %

18. Omnpenenute TE€HOTHNBI POAMTENCH, MMEIOMMX Kapue IJa3a, €ClIu B WX MOTOMCTBE TpHU
KaperyasblX U OJMH rofyoornassiii peOEHOK (A - KapHe 71a3a JOMUHUPYIOT HaJl TOTYOBIMHU).

1)aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Opgna wu3 wuenouek JHK cocrour w3 nykneorumon: ATL-ALIL-TALI-I'TT. Kakosa
MOCJIEI0BATEILHOCTh HYKJIEOTHUIOB HAa BTOPOM 1ienouke 3Toil mosekyinsl JJHK.

1) ATH-AIL-TAL-T'TT

2) T'UT-I'TT-AT'T-ALLL

3) TAT-TIT-IITT-IIAA

4) TTT-HAT-IILIA-LITA

20. T'magkas okpacka apOy30B HacCJemyeTCs KaK peleCCHBHBIM mpu3Hak. Kakoe MOTOMCTBO
MOJIYUUTCA OT CKPCIIUBAHUA JABYX I'CTCPO3UTOTHBIX paCTeHI/Iﬁ C [IOJ0CarbIMH1 HJ'IO,Z[aMI/I?

1) 25% - ¢ monocaroii okpackoii, 75% - ¢ aaKoil OKpacKou.

2) 50% - ¢ monocaroit okpackoi, 50% - ¢ TIaaKoN# OKPacCKOM.

3) 75% - ¢ monocaroii okpackoii, 25% - ¢ r1aaKoil OKpacKou.

4) 85% - c monocaroii okpackoil, 15% - ¢ magKol OKpackKoil.



9TaJIOHLI OTBETOB:

Ne 3ananns 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 2 1 3 3 3 2 4 2 1 4 1 3
Ne 3ananns 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 A1,b1,B2,12,A1,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KoutpoabHasi padora « TeopeTnieckue acneKThbl 3K0JIOTHID)

Pesyabrar 00yueHusi: ApPryMeHTHpPOBaTh HEOOXOJMMOCTb COXpPAaHEHHS MHOrooOpasus
OPTraHU3MOB C II€JIbI0 OEPEXKHOr0 OTHOIIEHUS K OKpYXKaoLIEH cpene.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, IIK 1.1

B pe3synbTrare 0CBOCHHS 4ETBEPTOTO paszziena « IKOJIOTHs 00ydaroIruecs CMOTYT:

- OTIHMCHIBATH CBSI3b MEXIYy OPTaHU3MOM U CPEIO ero OOUTaHHUS;

- YCTaHABJIMBATh CBSI3b CTPYKTYPHI M CBOWCTB IKOCHCTEM;

- YCTaHABJIMBATh CBSA3b MEXKIYy CTPYKTYpaMu Ouocdepsi;

- OTIMCHIBATh MIO0ATBHBIE U PETHOHAIBHBIC SKOJIOTHYECKUE TPOOIEMBI M IIyTH UX MUHUMH3AINH.

KontponbHast paGora mpencraBiser coOoi 3ajaHus B TECTOBOM (hopMe pPa3IU4HOTO YPOBHS
CIIOKHOCTHU: «HHM3KHI», «CPEIHUI» N «BBICOKHI». B 3aBUCHMOCTH OT THMHa M TPYAHOCTH 3aJaHUS €TO
BBITIOJIHEHHE OIICHWBACTCS Pa3HbIM YMCIOM OaisioB. BhIMONMHEHHE KaXKAOTO 33/aHUSI «HU3KOTO» YPOBHS
CIIO)KHOCTH olueHuBaeTcsa | Oamnom. 3a BBINONHEHHWE 33JaHUH «CPETHET0» YPOBHS CIIOXKHOCTH B
3aBHCHUMOCTH OT IOJIHOTHI U MPAaBMIIBHOCTH OTBETA NMPHCBAUBACTCS 10 2 OaJIsIoB.

Pacnipenenenne 3aganuii Mo ypOBHSIM CJIOKHOCTH MPEJCTABICHO B CISAYIONICH TabauIe:

YpoBeHnb IIpouenTHoe
CJIOKHOCTH bana colepkaHue Tun Bonpocos
3alaHus 3aJJaHui
Husknii 1 75% - 3a71aHUs C BBIOOPOM OTHOTO MPABUIILHOTO OTBETA
Cpenunit 2 15 % - 3a7]aHUs HA BBIOOP M3 MIPEIJIOKEHHOTO CITUCKA
Bricokuii 3 10 % - 3aJaHHs HAa COCTAaBJIEHHUE IMap OpPraHu3MOB U3
MPEJI0KEHHOTO CIUCKA

Kputepuu onieHnBaHus pyoeKHOW KOHTPOIBHOM paOOTHI:

Ouenka IIpoueHT BhINOTHEHUSA
«OTIUYHO» 85-100%
«XOPOIIIO» 70-84%

«YJIOBJIETBOPUTEIHHO» 50-69%
«HEYINOBJIETBOPUTEIBLHO» MeHee 49%

1 Dkonorus - Hayka, U3ydaronias:

A) BnusiHME 3arps3HEHUN HA OKPYXKAIOLLYIO Cpeay

b) BnusiHMe 3arps3HeHU Ha 3J0POBbE YEIOBEKA

B) BausiHME neSTENBHOCTH YeJI0BEeKa Ha OKPYKAIOILYIO CPEy

I') B3aMMOOTHOIIIEHUS OPraHU3MOB C OKpYXarolleil ux cpenoil oOuTaHus (B TOM YMCIe MHOTOOOpasue
B3aUMOCBS3EH UX C IPYTUMHU OpraHU3MaMH M COOOIIECTBAMH )



2. TepMUH «3KOJOTHS» MPEITI0KUII:
A) Apucrorens

b) O. I'ekkenpb

B) Y. lapBun

I') B. U. Bepranckuit

3. Cramus pasButusi Ouocdepsl, Korma pasyMHas 4YelIOBEUECKas JEATENIbHOCTh CTAHOBUTCS IJIABHBIM
(onpenenstomuM) GakTOpoOM pa3BUTHS Ha HAIIECH TUIAHETE, HA3bIBACTCS:

A) TexHochepoit

b) antpomnocdepoii

B) Hoocdepoit

I') comocdepoii

4. Tlonynsauus - 3T0:

A) Tpymnma opraHu3MOB OHOTO BHUJIa, 3aHUMAIOIIAsl ONPEACIICHHOE IPOCTPAHCTBO U (PYHKIIMOHUPYFOTIAs
KaK 4acTh OMOTHYECKOTO CO00IIecTBa

B) rpymnma opraHu3MoB pa3HBIX BHJIOB, 3aHHMAIOIIAsT OTPEICICHHOE MPOCTPAHCTBO H(PYHKITHOHUPYFOTIAs
KaK 4acTh OMOTHYECKOTO COO0IIecTBa

B) coBokynmHOCTE 0c00€H, (hyHKIIMOHUPYIOMIMX KaK 9acTh OMOTHYECKOTO COO0IIecTBa

I') CcoOBOKymHOCTH 0cCO0€H OIHOM CEeMbH, KOHTPOIUPYIOUUX OMNpEACIIEHHOE TMPOCTPAHCTBO H
(GYHKIMOHUPYIOMIMX KaK 9acTh OMOTHYECKOTO COO0IecTBa

5. CnoxHas MpUpOJHAs CUCTeMa, 00pa30BaHHAs COBMECTHO JKMBYUIMMH U CBA3aHHBIMHU JPYT C APYTOM
BUJIAMHU, Ha3bIBACTCS:

A) sxocucrtemoit

b) 6uoromom

B) 6uoneno3zom

I') 6uocdepoit

6. O0osiouka 3eMin, HaceJICHHAas KUBBIMU OpraHU3MaMH, Ha3bIBACTCS:
A) 6uocdepoii

Bb) Tponocdepoii

B) 6uoreorieno3om

I') ax30cdepoit

7. [IpupoaHOE KU3HEHHOE MPOCTPAHCTBO, 3aHUMAaEMOE COOOIIECTBOM, HAa3bIBACTCS:
A) sxocucrtemoit

b) 6uoneno3om

B) 6uoromnom

I') apeanom

8. Coo011ecTBO KHUBBIX OPraHU3MOB U Cpellbl UX OOMTaHUS, COCTABIAIOIIEE €MHOE LIE€10€ Ha OCHOBE
YCTOMYMBOIO B3aUMOJECUCTBUS MEXIY IEMEHTaAMU KUBOM U HEKUBOU IIPUPOBI, HA3bIBACTCS:

A) momysieit

b) sxocucremoit

B) 6uocdepoit

I') GuoneHo3om

9. Kakue u3 abnornueckux akropos (1 — MuHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPO) TUMHUTUPYIOT
pacnpocTpaHeHHe )KU3HU B OKeaHe, HO OOBIYHO HE JJUMHUTHPYIOT PaCIpOCTPaHEHHE KU3HH Ha cymie?
A)l,2

b) 1,4

B)2,3

2,4



10. Dxonoruyeckue (GaKTOpbl, OKa3hIBAIOIINE HAWOOJbIIEE BIMSHUE HA YUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIIUXCS:

A) abuotnueckue

b) 6uotnueckue

B) anTponorennsie

I') abuoTuveckue u OMOTUYECKUE

11. CTpOoUTENnbCTBO MIIOTUHBI MOXKHO paccMaTpuBarh Kak mpumep (akropa:
A) abroTHYECKOTO

b) 6uotnueckoro

B) anTponorenHoro

I') BoOOI1IE HE SKOTIOTHUECKOTO

12. TonepaHTHOCTB — 3TO CIOCOOHOCTH OPTaHU3MOB:

A) BBIIEp)KUBATh U3MCHEHUS YCIIOBUM KU3HU

b) npucnocabauBaThCsi K HOBBIM YCIOBUSAM

B) 06pa3oBsiBaTh J0KaNBHBIE (POPMBI

I') npucnocabauBaThCst K CTPOTrO OMPEIeICHHBIM YCIOBHUSIM KU3HU

13. CooTHOLIEHUST MEXAY 3HEPIUEH, MOIYYEHHONH OpPraHW3MOM H3BHE, U €€ PAcXOl0M Ha MOCTPOECHHE
TeJa ¥ MPOLECCHl )KU3HEAESITEIbHOCTH Ha3bIBAIOT:

A) sHEpreTUYecKUM OIOHKETOM

b) sHepreTnueckoit CTOUMOCTBIO

B) sHepreTuueckum pecypcom

I') TrermoBeIM Oanmancom

14. BHemHee CXOACTBO, BOBHUKAIOIIEE Y MPECTABUTENCH Pa3HbIX HEPOICTBEHHBIX BHUJIOB B pe3yjIbTaTe
CXOIHOTO 00pa3a *KU3HH, HA3bIBAIOT:

A) KOHBepreHIuen

b) napannensHOi 3BOMIOLIMEN

B) sxuzHenHoi# Gpopmoit

I') Mmopdonoruyeckoii aganrauei

15. Tomynsiiust, KOTOpasi 3aHUMAET B COCTaBe OMOIICHO3a OMPECIEHHOE MOJIOKEHUE, Ha3hIBACTCS:
A) )xu3HeHHOU (hopmoi

b) sxonornueckoit Huen

B) sxotrmnom

I') apeanom

16. Pacpenenute nepevrcieHHble (aKToOpbl CPejibl O TPEM KaTeropusiM:

buotnyeckue AbOnoTHYeCcKre AHTPONOTr€HHbIE

XUIIHUYECTBO, BBIpyOKa JI€COB, BIAXXHOCTh BO3[yXa, TEMIEpaTypa BO3[yXa, I[apa3UTU3M, CBET,
CTPOMUTENBCTBO 3/IaHHUH, HaBICHHE BO3/1yXa, KOHKYPEHIMS, BBIOPOC YIVIEKHCIOIO Tasza 3aBOJIOM,
COJIEHOCTb BOJIBI.

17. Y3 npeniokeHHOTo CIHCKa COCTaBbTE Mapbl OPraHU3MOB, KOTOPEIE B MPHUPOAEC MOTYT HAXOAMTHCS B
CUMOMOTHYECKUX (B3aUMOBBITOIHBIX) OTHOIICHHUSIX MEXAY co0O0W (Ha3BaHHsS OPTaHH3MOB MOXHO
UCTIOJIB30BaTh TOJIBKO ONIUH pa3):

myena, rpud MomOepe3OBHK, aKTUHUSA, Oepe3a, pak-OTIICTbHUK, KOJIOKOJIBYHMK, OCHHA, KIIEBEp, TPHUO
MTOJIOCUHOBHK, KITyO€HBKOBBIE a30T(PUKCHUPYIONIHE OaKTEpPHH.

18. M3 mpennokeHHOro CHHUCKa COCTaBbTE Mapbl OPraHU3MOB, MEXKAY KOTOPBIMH B MPHUPOJAE MOTYT




o0Opa3oBbIBaThCsl Tpouueckue (MUINEeBbIC) CBA3HM (HA3BaHUS OPraHM3MOB MOYKHO HCIIOJB30BaTh TOJBKO
OJIMH pa3):

Harsl, uBa, T, ame0a, 3as1-pycak, MypaBe, BOIHbIC OaKTepHH, KabaH, JSTyIIKa, CMOPOIUHA, POCSHKA,
MYpPaBbUHBIN JIEB, KOMAp, TUTD.

19. Bribepute n3 CHUCKa Ha3BaHUS >KUBOTHBIX, KOTOPBIX MOXXHO OTHECTH K KOHCYMEHTaMm BTOPOTO
TTOPSITKA:

TUTP, TU3CHTEpHitHas ame0a, BOJIK, KPOJUK, MBIIIb, capaHya, sICTped, KPOKOAUI, TYCh, JTUCHIIA, OKYHb,
00XbsI KOPOBKa, O€JIbI MEIBEIb, MEJIOHOCHAS ITUeJa.

20. U3 mepeyncieHHbIX Ha3BaHU OPraHU3MOB BEIOEPUTE PENYIICHTOB:
MeBelb, ObIK, Ty0, Oenka, MOJOCHHOBUK, ITUIIOBHUK, CKyMOpHs, kaba, JJICHTOUHBIA YepPBb, THUJIOCTHBIC
OakTepuu, 6a06a0, Karmycra, KakTyc, IEHUITUIIT, JPOHOKH.

ITaJIOHLI OTBETOB:
Ne 3amanns 1 2 3 4 | 5 6 7 8 9 10 11 12 | 13 | 14 | 15

OTBET r 0 B a | B a B 0 T B B a a a 0
Ne 3amanus 16
OTBET broTtndeckue — XMITHUYIECTBO, TAPA3UTU3M, KOHKYPEHITHS.

AOuoTHUYECKHE - BJIXKHOCTh BO3[yXa, TEMIepaTypa BO3[yXa, CBET, JaBJICHUE
BO3/1yXa, COJIEHOCTb BOJIBI.

AHTpOIIOT€HHbIE - BBIpyOKa JIeCOB, BBIOPOC YIIEKUCIOrO Ta3a 3aBOJOM,
CTPOUTEIBCTBO 3AAHUN.
Ne 3amanus 17
OTBET myesa - KOJIOKOJIBYHUK

rpub moxdepe3oBUK - Oepe3a
AKTUHUS - PaK-OTIICIIEHUK
OCHHA - TPUO MOAOCHHOBHK
KJIEBEP - KITYOCHBKOBBIE a30TPHUKCUPYIOLTHE OaKTePHH
Ne 3amanus 18
OTBET JSATYIIKA - TATUIs
CMOpOJIMHA - TJIS
3asI1-pycak - TUTP
MypaBell - MypaBbUHBIN JIEB
KOMap - pOCsHKa

HBa - kabaH
BOJIHBIC DaKTepuu - ameda
Ne 3amanus 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOJIUJI, JINCHUIIA, OKYHB, OCIIBII MEIBE b
Ne 3amanus 20
OTBET THUJIOCTHBIC OAaKTEPUH, TEHUITUILT

4.2.4. 3amuTa KeicoB: NMpeacTaBjieHne pPe3yJbTaTOB pellleHUusl KeilcoB
Pesynbrar o0yueHusi mno TeMe: AHAIM3UPOBATh JATUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIIEIOBAHUM B 00JaCTH OMOTEXHOJIOTMU U TE€HETHYECKUX TEXHOJIOTUH.

KonTtpoaupyembie komnerennuu: OK 01, OK 02, OK 04, TIK 1.1

3amuTa Kelica sBIIeTCS pyOeKHBIM KOHTPOJIEM IO TSATOMY paszjieiny «BHonorus B XKU3HHY», B
pe3yabpTaTe H3y4eHUs: KOTOPOro 00yJaroIuecs CMOTYT:

— aHaJM3UPOBATh ITUYCCKUE ACIIEKThl COBPEMEHHBIX MCCIICAOBAaHUN B 00JaCTH OMOTEXHOJIOTUN H
TCHCTUUYCCKUX TGXHOHOFHﬁ.

JIist  3ammThl  KEMCOB  OOydYaroIMMcsi HEOoOXOAMMO TMOATOTOBUTH YCTHOE COOOIIEHUE TI0



pe3yibTaraM pernieHus Kenca ¢ MoAroTOBKOM Mpe3eHTalHi.

Kputepuu orieHMBaHMsI YCTHOTO COOOILIECHUSI:

Kpurtepun

Banasl

OICHUBAaHUA

1 0aJ11

2 0aJ1a

3 0asi1a

1. CootBeTcTBHE
COJIEpKAHMS IOKJIa1a
3asiBJIEHHON TeEMe

coliepKaHue A0KIaaa
JINIIH YaCTUYHO
COOTBETCTBYET
3asBJICHHOI TeMe

coZiep KaHMe JTOKIIaa, 3a
HCKIIIOYCHUEM
OTACIBLHBIX MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TeME U B
MIOJIHOUM Mepe €€
pacKpbIBaeT

CoZIepIKaHMe TOKIIaaa
COOTBETCTBYET
3asBJICHHOM TeMe U B
MOJHOM Mepe €€
packpbIBaeT

2. CreneHb
PaCKpBITHS TEMBI

packpbITa MaJasi 4acTh
TEMBI;, TIOUCK
nHpopmaru npoBeaEH
MOBEPXHOCTHO; B
U3JI0)KEHUH MaTrepuasa
OTCYTCTBYCT JIOTHKA,
JOCTYITHOCTh

TeMa PaCKPhITa XOPOIIIO,
HO HE B IIOJIHOM O00BEME;
uHpopmaruu
NPECTaBICHO
HEJI0CTATOYHO; B
OTACIIBHBIX cnyqaﬂx
HapyIICHA JIOTHKA B
U3JI0)KEHUH MaTepuala,
HE COBCEM JIOCTYITHO

TeMa pacKphITa
MTOJIHOCTEIO;
MPEICTaBIICH
000CHOBAaHHBIA 00BEM
nHpopmaruu;
U3JI0KEHUE MaTepuasa
JIOTUYHO, IOCTYITHO

3.YMeHue 10cTynHo
¥ TIOHATHO TIePEaaTh
coziep’kaHue JJOKJIa1a
B BH/JIC TIPE3CHTAIINN

13 IPEACTABICHHON
MIPE3EHTAIIMN HE COBCEM
MOHATHA TEMATUKA
WCCJIEI0BAaHMUS, IeTaln
HE PaCKPBITHI

HAa OCHOBE
MPEACTaBICHHOMN
[pe3EHTalUuN
dbopmupyeTtcs olree
IIOHUMAaHHUEC TEMATUKHU
UCCJIEZIOBAHUS, HO HE
SACHBI AC€TaJIn

Ha OCHOBE
MPEICTaBICHHOMN
[pe3EHTalUN
dbopMupyeTcs TOJTHOE
IIOHUMAaHHUEC TEMATUKHU
UCCJIEJIOBAHNUS,
PacCKpBITHL IeTaIn

Kpurepuu orieHUBaHUs TPE3EHTALINH:

Bajbl
Kpurtepun onenuBanns
0 1 2
NOJTHOTA UCIOJIb30BaHUsS | HH(pOpMaLus, uHopmanus, IIPE3EHTALNS CONEPIKUT

y4eOHOTO MaTepuasa

HCIIOJIB3yEMas B
MMpe3CHTAllUH, HC
OTHOCHUTHCA K TEME

NpeICTaBICHHAs B
NPE3CHTAI[UH, OTHOCUTCS
K TeMe, HO
HEJIOCTATOYHO MOJTHO
PacKphIBAIOT €

coziep kaHue

HOJIHYIO U YETKYIO
UH(OpMALHIO,
JOCTaTOYHYIO JJIS
dopmupoBaHuUs
IPE/ICTABICHUS O TEME

JIOTUKA H3JI0KEHUS
Marepuasa B
COOTBETCTBUH C IIIAHOM
1 TEMOU 3aJaHus

Marepuan
MPE3CHTAIUH HE
COOTBETCTBYET TEME,
TUTaHa HET

MarepHall mpe3eHTauu
YAaCTUYHO COOTBETCTBYET
TeMe 3aJjaHusl, IIaH
MOCTPOEH HE TOYHO

Marepua,
IIPUBEICHHBIN B
MpEe3eHTALUU
MMOJIHOCTBIO
COOTBETCTBYIOT TEME
3aJlaHus U
COCTABJIEHHOMY IUIaHY




TEPMUHOJIOTHYECKast 1
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAIIUU
IIPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMUHBI IPUMEHCHBI
0 CYIIECTBY

B TIPE3CHTALNN
IPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMUHBI
IPUMEHEHBI BEPHO

B TIPE3CHTALNN
OTCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMUHBI
IPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTHHAILHOCTh
MOCTPOCHUS

Mpe3CHTaIUS
noctpoeHa 0e3 yuera
KOMTIO3HIINU
clIanmoB, 0e3
coOITroIeHusA
TpeboBaHU K
mpudTaM u
LIBETOBOMY
0(OpMIICHUIO

Hpe3eHTaIus TOCTPOCHA
C y4eToM TpeboBaHMM K
o opMIIEHHUIO, HO HET
ennHoro oopmieHus
CJIAIOB

Npe3CHTaIUS
MIOCTPOEHA B MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
odopMIIeHU,
UCTIOJIb30BaH
OPUTHUHAIBHBIA TTOAXO]T
K 0(pOpMIICHHUIO
CJIAIOB

IlIkana nepeBona 0a/JI0B B OTMETKY:

17-15 Gasios - «5»
14 - 9 6aioB - «4»
8-6 0aII0B - «3»

Menee 6 6amIoB UM OTCYTCTBHE PAOOTHI - «2»




4.3. [IpomesxkyTouHas arrectanus (1udpdepeHuMpoBaHHbII 3a4eT)

[IpomexxyTouHast arrectanus no aucturuHe (mpeamety) OVYIIL13 buomorus mpoBogutcs B
dbopme muddepeHIMPOBAHHOTO 3a4eTa. 3aJaHue BKIIOYAET B CeOs: TECTOBBIC BOMPOCHI, HAMPABICHHBIC
Ha MPOBEPKY YCBOEHHUS TEOPETUYECKOTO MaTepuala, U 3aJaud U 3aJaHHsl, HalpaBICHHbIE HA MPOBEPKY
c(hOpPMUPOBAHHOCTH MPAKTUICCKUX YMECHHI.

Yacte 1 comepxut 15 3amanuii ¢ BLIOOPOM OIHOTO BEPHOTO OTBETA M3 4YeThipeX W 10 3amaHuii ¢
BBEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA COOTBETCTBHUS OWMOJIIOTMYECKUX OOBEKTOB, IMPOILECCOB H
SIBJICHUU.

Yacte 2 comepxuT 4 3amauydl M3 pa3HbIX TeM AUCHUIUIMHBL (mpeamera) W | MpakTHKO-
OpPUEHTUPOBAHHOE 3aJJaHUE.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I[IK 1.1

Yacrb 1
B 3aganusix 1-15 BpiOepuTe 01MH NpPaBHIbHBIN OTBET:

1. XUMWYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYIJIA

1) ne30kcupruOOHYKICHHOBOM KUCIIOTHI;

2) puOOHYKIIENHOBOI KHCIIOTHI;

3) nunupa;

4) nonucaxapuna.

2. YVIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVJIE THK ITPOUCXOAUT B ITPOLECCE
1) TpancBepcuy;

2) penapariuu;

3) perumkanuu;

4) Tpanchopmarum.

3. JUI1 OBPA3OBAHUS JIUITMJIHOI'O BHCJIOS BAXHBI B3AMMOJENCTBUS MEXIY
MOJIEKVYJIAMU JIUTIN/IOB:

1) BomoOpoaHbIE U UOHHBIE;

2) NOHHBIE ¥ KOBAJICHTHBIE,

3) xoBaJieHTHBIC U TUAPOGHOOHEIE;

4) TonbKo THAPOGOOHBIE.

4. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE THK ITPOUCXOAUT B ITPOLECCE
1) penaparuu;

2) TpaHcdopmanuy;

3) TpaHcBepcuu;

4) permKanum.

5. V151 KJIETOK PACTEHMI HE XAPAKTEPEH CMHTE3

1) aMMHOKUCIOT;

2) HYKJICOTHJIOB;

3) mIMKoreHa;

4) pochomunumos.

6. B TIPO®A3E MUTO3A JJJIMHA XPOMOCOMbI YMEHBIIAETCSH 3A CUHET
1) TpaHCKpUIIIIHH;

2) peayIuIMKaluu;

3) nenarypanuu;

4) cniupanuzaiuu.

7. BIIATOZJAPA KOHBIOTALIM 1 KPOCCHUHI'OBEPY I[TPOUCXOJUT

1) yBenu4eHue ynciia XpoMOCOM BJIBOE;

2) oOMeH reHeTHUYeCcKol nHpOopMaIeil MeX Ty TOMOJIOTHYHBIMU XPOMOCOMAaMH;

3) yMEHBIIEHHUE YUCIIa XPOMOCOM BJIBOE;

4) yBenn4YeHHEe YUCIa TaMeT.



8. IIOJIMITETITUHBIE HEIMW CUHTE3UPYIOTCSA HA PUBOCOMAX, HAXOJAILMXCA:
1) B uuTo3051€ U MOIU(DUIUPYIOTCS TAKXKE B IIUTO30JIE;

2) B IUTO30J1€, 3aTeM MOAUGUIIMPYIOTCS B ammapare [ obIKu;

3) Ha MeMOpaHe YHAOIIIA3MAaTHYECKOTO PETUKYITyMa, 3aTeM MOAU(PUITUPYIOTCS B anmapare [ obku;
4) B IUTO30J1€, 3aTe€M MOAU(DUIIUPYIOTCS B TIOMEHE JTN30COMBI.

9. MIHTPOHBI BCTPEYAIOTCA B TEHAX

1) TOJIBKO DYKapuOT apxeOaKTepuii;

2) ByKapuoT U 3yOaKTepHid;

3) sybOakTepuii u apxeOaKkTepuii;

4) apxebaKTepHii U HyKapuoT.

10. BCE PEAKIIMM CUHTE3A OPTAHUYECKUX BEIIECTB B KJIETKE ITPOUCXOIAT

1) o6pazoBanuem monekyn ATD;

2) ¢ 0CBOOOXKICHUEM DHEPTUH,

3) paclerieHueM BeIleCTB;

4) UCTIOB30BAaHUEM SHEPTHH.

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KHCJIOTHI B COEJUMHEHMM C BEJIKAMU
COCTOUT

1) Mutroxonapus;

2) XpoMocoMma;

3) rew;

4) XJI0pOTIACT.

12. JOYEPHUE XPOMATHUJbI CTAHOBATCA CAMOCTOATEJIbBHBIMHU XPOMOCOMAMMU
I[TOCJIE

1) cnapuBaHKs TOMOJIOTUYHBIX XpOMAaTUJ;

2) oOMeHa yyacTKaMH MEKy TOMOJIOTHYHBIMU XPOMOCOMaMHU;

3) pa3zeneHus COeANHSIONIEN X LIEHTPOMEPBI;

4) BbICTpanBaHUsl XPOMOCOM B 9KBaTOPUAIbHOU MIIOCKOCTH KJIETKH.

13. TEHETUYECKUI KO/ - DTO:

1) HaGOp KJIETOUHBIX T€HOB,;

2) HyKJIEOTUAHAS TIOCJIEIOBATEIbHOCTb I'eHa;

3) reHeTu4ecKas SKCIPECCHs;

4) cucrema 3anucu reHeTHYecko nHpopManuu.

14. B KAKUX U3 [IEPEUMCJIEHHBIX OPTAHEJIJI CAMAS BbICOKASI KOHIIEHTPALIMA Ca*!
1) simpe;

2) MUTOXOHAPUSX;

3) uuromazme;

4) anmmapare ['onbmxu.

15. KAKUE U3 IMEPEYNCJIIEHHBIX HMXKE CTPYKTYP KJIETKW HE UMEKOT MEMBPAHbBI
1) TU30COMBI;

2) XJIOpOILIACTHI;

3) AOPBIIIKHY;

4) anmapat ['onbaxku.

ITAJOHBLI OTBETOB:

Ne 3ananus 1123145678910 11 (12| 13 | 14 | 15

OTBET L2413 14f(2(3|1] 4|23 ]|4]|2]3

B 3apanusx 16-25 Bpi0epuTe HECKOJIbKO NMPABWIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBUE UJIH
MOCJIeA0BATEIbHOCTD:

16. BOCCTAHOBUTE B MCTOPMYECKOM IJIAHE HOCIENOBATEJIBHOCTb OSTAIIOB
BO3JEUCTBUA YEJIOBEKA HA BUOCOEPY:



1) ycunenue BIMSHUA HA IPUPOAY C KOPEHHBIM MpeoOpa30BaHUEM YaCTH SKOCHCTEM;

2) U3MEHEHHE 3KOCHCTEM Yepe3 MacTb0y CKOTa, yCKOPEHHE POCTa TPaB IMyTEM UX BBDKUTAHUS U T. I1.;

3) mio6anbHOE M3MEHEHHE BCEX HSKOJOTMYECKHUX KOMIIOHEHTOB B IIEJIOM B CBS3M C HEOTPaHMUYEHHOU
WHTEHCU(PUKAIIUEH XO35ICTBA;

4) cBepXHMHTEHCUBHAs 0X0Ta 0€3 Pe3KOro M3MEHEHHs IKOCUCTEM B MIEPUO]] CTAHOBJICHHS YEI0BEUECTBA;

5) BozaeiicTBue NMozieit Ha 6nocepy JUIIb KaK OOBIYHBIX OMOIOTUYECKUX BH/IOB.

17. BBIBEPUTE ITPOIIECCHI, [TPOTEKAIOILME B [TPO®A3E ITEPBOI'O JIEJIEHUS MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM;

2) Habop xpomocom u uuciio mojekya JIHK B kinetke — 4n4c;

3) neneHue LEHTPOMEP XPOMOCOM;

4) popmupoBaHHUE BEpETCHA ICTICHNUS,

5) BeICTpauBaHUE XPOMOCOM IO IKBATOPY KIIETKH.

18. KAKHME IMTPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPMO UHTEPDA3BI?

1) cnupanuzanus XpoMocom;

2) penymukanus mosekyn JTHK;

3) pacTBOpeHUE AACPHOI 000TOUKHY;

4) cuHTE3 OCIIKOB B IIUTOILIA3ME;

5) cunre3 uPHK B sigpe.

19. MAJIBIE KPYT'OBOPOTHI VIJIEPOOA B BUOC®EPE MOI'YT OCYHWECTBIATHCA
CIIEAYIOIMM ITYTEM:

1) yriekucinblil ra3 BbiaensieTcss B arMocdepy B mporecce GOTOCHHTE3a B JHEBHOE BPEMs, a B HOYHOE
BpEMSI €T0 YaCTh MOIIONIACTCS PACTCHUSIMH U3 CPEJIbI;

2) yIJIeKHUCIbIN Ta3 MomIolaeTcs u3 armocdepsl B npoiecce GOTOCUHTE3a B JHEBHOE BPEMS, a B HOUHOE
BpEMS €T0 YaCTh BBIJCIISACTCS PACTCHUSIMH B CPELLY;

3) yrmiekucisiid ra3 arMocdepsl moroniaeTcs B mporecce GOTOCHHTE3a ¢ 00pa30BaHUEM OpPraHUYECKHUX
BEIIECTB, & C THOENBbI0 PACTCHHA W >KUBOTHBIX MPOUCXOJUT OKUCICHHE OPTaHUYECKUX BEIIECTB C
BbIJIEJICHUEM YITIEKHCIIOTO ra3a;

4) yriuekucIelii ra3 arMmocdepsl MOTIOIMAeTCs B mporecce POTOCUHTE3a, a MPU JbIXaHUH BBIJICISICTCS B
armocdepy;

5) yreKucIbiii ra3 arMocgepsl Mmoromnaercs B mporecce poTocuHTesa, a Mpu CKUTAHUU OPraHUISCKUX
BEIIECTB BBIJIEsSIETCS B aTMOChepy.

20. YKAXUTE ITOCJIEAOBATEJIbBHOCTD ®A3 OIVIOJJOTBOPEHUA.

1) cnusiHUE TaMeT, WM CHHTaMH;

2) TMCTaHTHOE B3aUMOJICHCTBHE M COJIMKCHHUE raMeT;

3) KOHTAKTHOE B3aUMOJICHCTBHE TaMeT U aKTUBAIIHS SHIICKIICTKH.

21. YCTAHOBUTE ITOCJEJIOBATEJILHOCTb CTAJIMI WHAUBUJIYAJIBHOI'O PA3BUTHI
YEJIOBEKA, HAUMHAA OT 3UT'OTHI.

1) dopmMupoBaHUE YETHIPEXKAMEPHOTO CEpLIa;

2) obpa3oBaHue OJACTOMEPOB;

3) bopMupoBaHUE HEPBHON CHUCTEMEI;

4) popmupoBaHE ME30/ICPMBI;

5) obpazoBaHKE ABYXCIOMHOTO 3apO/bIIIA.

22. BBIBEPUTE TPU ®YHKLIWU [TJIABMATUYECKOM MEMBEPAHBI

1) obecrneunBaeT NOCTYIUICHHUE B KIIETKY HOHOB M MEJKUX MOJICKYIT;

2) obecrnieunBaeT MepeBMKEHNE BEIIECTB B KIICTKE;

3) OTrpaHUYMBAET LUTOIIA3MY OT OKPY’KAIOLIEH CpEbl;

4) y4acTByeT B IOTJIONIEHUH BEIIECTB KJIETKOM;

5) mpUIaeT KIETKE KECTKYIO POpMY;

6) cyxut Matpurieit as cuare3a nPHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE TTIOAXOOAIIUWE JJIA OIMMCAHWSA TPAHCKPUIILIUU VYV
OVKAPUOT

1) oOpa3oBaHHe MOIUHYKICOTHIHON IIeTIH;

2) COeaMHSIOTCS HYKJICOTH/IBI, COMIEPIKAIINE IE30KCHPUO03Y;



3) marpureit ciryxut monekyna JIHK;

4) NpOUCXOIIUT B AJIPE;

5) ynBoenue monekynsl JJTHK.

24. YCTAHOBUTE IOCJIEJOBATEJIbBHOCTb ITPOLHECCOB 5MBPUOHAJIBHOI'O PASBUTHUA
I[TO3BOHOYHBIX )XMBOTHBIX:

1) 3aknagKa 3a4aTOUYHBIX OPTaHOB 3apO/bIIIA;

2) HampaBJIeHHBIE IEPEMEIIECHUS KIETOK U UX AU(dHEepeHITNPOBKA;

3) pa3BUTHE HEPBHOM MJIACTUHKW;

4) cnusiHUe SULIEKIIETKU U CIIepMaTo3011a 1 00pa30BaHUE 3UTOTHI,

5) dbopMupoBaHrE MHOTOKIETOYHOTO OAHOCIOWHOTO 3apOIbIIIa.

25. YIIOPAAOUUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA 10 BPEMEHU CYIIECTBOBAHIA,
HAUYMHAS C CAMOI IPEBHE ®OPMBI:

1) YenoBek yMeJblif;

2) KpoMaHbOHIIBI;

3) Heannepranbiisr,

4) YenoBek NpsiMOXOSIIIHIMA;

5) ABCTpasonuTeK.

9TaJIOHELI OTBETOB:

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

OTBET 542,131 1,41 24,5 |3,45] 23,1 [2,543,1|1,3,4] 25| 4,5,23,1 | 514,32

YacTtp 2
B 3apanusx 26-30 pemure 3aga4un:

3ananme 26. 3agaya Ne 1. Onpenenute, Kakas OKpacka LIBETKOB OyJeT y pacTeHHI ropoxa, HOJTy4eHHBIX
OT CaMOOMBIJICHUSI TOMO3UTOTHBIX POJUTENLCKUX (OPM C KPACHBIMU U C OENIBIMH LIBETKAMH, a TaKXKe OT
UX CKpEIUBaHMS MEX]y COOOH.

Pemenue. O6e ponurenbekue GOpPMbI TOMO3UTOTHBI, IOATOMY 3aIUCh CKPEIIUMBAHUI OyIET CIICIYIOIICH:
— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT epeKpecTHOTo onbuieHus: P: AA x aa.

T'omo3uroTasie GOpMBI JAIOT €JMHCTBEHHBIN THUIl TaMeT, U MO3TOMY IPH HUX CIUSHUM OyldeT MOIydeH
enuHCTBeHHBIN THI MOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (DOPMBI C KpPACHBIMH IIBETKaMH. 2.
Bce moToMku pactenuit ¢ 6enpIMu IIBETKaMH OyayT OETOIBETKOBBIMH (OHH BCET/Ia TOMO3HUTOTHBI). 3. Bee
pacTeHUs] OT CKpEUIMBAaHUS  KPACHOI[BETKOBBIX TOMO3HIOTHBIX C  OENOLBETKOBBIMH  OyayT
KpPacCHOLIBETKOBBIMU (JOMUHAHTHBIN ()EHOTHUIT), HO TETEPO3UTOTHBIMU T10 TEHOTHITY.

3ananue 27. 3agaua Ne 2. Ha pebGenka ¢ [ rpymnmoii KpoBH B pOAJIOME MPETEHAYIOT JIBE POIUTEIHCKHE
Maphbl:

— 1 mapa: marts ¢ I, orery ¢ IV rpynmnoit kpoBu;

— 2 nmapa: Marts co 11, orer ¢ III rpynmnoii kposu.

Kakoii mape npuHaainexuT pedeHok?

Pemenue. Pebenok ¢ [ rp. kposu mo renorumy — [°I°. Takoe coderanue amieneii BO3MOXKHO TOJBKO B
cllydae, ecii raMeThl U OTIa, U Marepu OyayT coiepxarb ayuienu [°. CrenoBarenbHO, 3Ta KOMOMHALIMS
TeHOB MOIJIa OCYIIECTBUTHCS TOJIKO TPHU 3a4aTud pebeHKa B Cllydae BTOPOM Maphl, KOTJa MaTh U OTEIl
TeTEPO3UTOTHI. 3AMUILIEM CXEMY CKPELIMBaHHUS:

P:TATI° @xIBI° J; GQ: 0,5 A +0,51°; GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°,

OueBHIHO, YTO MEpBas CymnpysKeckas mapa MpeTeHA0BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y HEe MOTYT
ObITh netH Tonbko co 11 u Il rpynmamu kpoBu:

P:1°1° @ x IATBJ; F1: 50% IA 1° u 50%IB I° (y mereii 11 u 111 rp. kxpoBu COOTB.).



OT1BeT. PeOCHOK MPUHAIICKUT BTOPOU Mape CYNpyTroB.

3ananue 28. 3agaua Ne 3. Onpenenute cpeaHU pa3Mep JIMCTOUYKOB y O€JIoro KieBepa, MoJTydYeHHOTO OT
CKpEILMBaHUs F€TOPO3UTOTHBIX PACTEHHM ¢ 1McToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpenensieM reHOTUIIBI U 3aMIUChIBAEM CKpEIINBAHUE:

P: Vbav x V by v; onpenensiem ramers: GQ: 0,5V ba + 0,5v; GA': 0,5V by + 0,5v; moay4aeM MHOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortger. [TonyueHo 4 Tuna (peHOTUIIOB ¥ TEHOTUIIOB B PaBHBIX COOTHOIIEHUSAX. M3 HUX Asst mepBoro Oyzner
XapaKTepHA CBEPXIOMHUHAHTHOCTD (CPEIHHI pa3Mep JTUCTOYKOB 18 Mm).

3ananue 29. 3amaua Ne 4. I[lpoanHanusupyiiTe XapakTep TNepefadyd pEeLecCUBHOTO, YaCTUYHO
CIIETJIEHHOTO C TIOJIOM, HACIIEJICTBEHHOTO 3a00JI€BaHUS OT MaTepy K MMOTOMKAM.

Pemenne. P:9X aX a 3X AY A 6omena F1: QX AX a d X aY AF2:2X AX a; @X aXa ;4 XAY A ;
34X aY A 6onbHa

OtBet. bone3nb nepepaeTcss OT MaTEPU Yepe3 AT U MPOSABISIETCA TOIBKO Y BHYUEK.

3ananue 30. 13 snemeHTOB cooOmiecTBa (MOJIEBKA, 3€PHO 371aKOB, (DMIIMH, XOPEK) COCTABHTE IMHILEBYIO
LIeNb ¥ Ha OCHOBAHUU IPaBUJIA HKOJIOTUYECKON MUPaMU/IbI ONPENEINUTE, CKOJIBKO HYKHO 3€pHa, YTOOBI B
Jiecy BBIPOC OJIMH (prytMH Maccoi 2,5 Kr.

OrtBert:

3epHO 371aKOB MEbmib-moneBKa Xopex ®unua
2500 kr 250 xr 25 kr 2,5 kr

B Yactu 1 m Yactu 2 mnpencraBieHbl 3aJaHUsi, OTHOCALIMECS K TPEM YPOBHSAM CIIOXKHOCTH:
«HHU3KHN», «CPEIHUI», «BBICOKMI». B 3aBHCHMOCTH OT THIIa UM TPYJHOCTH 3aJaHUs €r0 BBIIIOJIHCHHE
OLIEHUBAETCSl Pa3HbIM YHCIIOM OaijioB. BBIMONHEHHE KaKOTO 3a/laHUSl «HU3KOT0» YPOBHS CIIOKHOCTH
oueHuBaercs | GanioMm. 3a BBINOJHEHHME 33aJaHUH «CPEIHEro» YpPOBHs CIOXKHOCTH B 3aBUCHUMOCTH OT
MOJTHOTHI ¥ TPaBUIILHOCTH OTBETA MPUCBANBAETCS /10 2 OaJIOB.

K 3amaHuio «BBICOKOTO» YpOBHSI CJIOXHOCTH OTHOCHUTCS pELIEHHE CHUTYyallMOHHBIX 3ajad. 3a
BBINIOJTHEHUE 3aJaHUM «BBICOKOT0» YPOBHA B 3aBHCHMOCTH OT IIOJIHOTBI M IPaBUJIBHOCTH OTBETA
IpUCBauBaeTcs 10 3-X 6ayioB.

3aaHus «HU3KOTO» U «CPEIHEro» ypOBHEH CIOKHOCTH IIPOBEPSIOTCS aBTOMAaTn4ecKu. OTBETHI Ha
3aJ1aHUs «BBICOKOT0» YPOBHS IIPOBEPSIIOTCS B PyUYHOM PEXUME.

Pacnipenenenue 3aganuii Mo ypoBHSIM CIOKHOCTH MPEACTABICHO B CICAYIONICH TadmuIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bana coleprkaHue Tun Bonpocos

3aaHusA 3alaHui

Husknii 1 50% - 3aJJaHMsI C BBIOOPOM OJTHOTO MPABUIIBHOTO OTBETA

Cpennuit 2 33% - MHO>KECTBEHHBIH BBHIOOD;
- BONpPOCHl  HAa  YNOPSJAOYMBAHUE  WIIHU
YCTaHOBJIEHUE NIPABUIIBHON MOCIEA0BATEIbHOCTH

Bricoknii 3 17% - 3aJa4M, MPEeAyCMaTpUBAIOIINE pPa3BEPHYTHINA
OTBET




Kpurepun oueHuBanms:

Ouenka IIpoueHT BHINOJIHEHU S
«OTIINYHO» 85-100%
«XOPOIIIO» 70-84%

«YHOBJIETBOPUTEITBHO» 50-69%

«HEYIOBJIETBOPUTEIILHOY

MmeHee 49%
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