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1. HACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

OcBocnne copepxanust yuyeOHOW muctumuinHbl (mpeamera) OVIL.13 buomorus obGecrneunBaeT
JOCTH)KEHUE OO0ydJaloUMMHUCS pe3ynbraroB, mpenycMorpeHHelx PI'OC COO u ®I'OC CIIO no
cnenuanbHocT  23.02.04 TexHuueckass »JKCIUTyaTalusi IOJXbEMHO-TPAHCIIOPTHBIX, CTPOUTENIbHBIX,
JOPOXKHBIX MAIllMH U 000py/l0BaHUs (IO OTPACIAM), 3HAHUSMH, YMEHUSAMH, KOTOpble (POPMUPYIOT 0011IHe
1 popeccroHaIbHBIE KOMITETCHIINN:

yMeThb:

VY1 - onpenensTh KUBble 00BEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 32 IKOCUCTEMaMU 1JIsl BbI-
SIBJICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX U3MEHEHHUH, HHTEPIIPETUPOBATh PE3YJIbTAaThl HAOMIOACHNUH;

Y2 - npoBOAUTH IPOCTEHIINE OMOTOTUYECKUE IKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHUS C COOTIOICHHU-
€M IpaBmJ1 0€30MaCHOr0 00palIeHUs: C 0ObEKTAMU U 000PYIOBAaHHEM;

¥3 - ucnonp3oBarh HH(OPMALIKIO OMOIOTMUYECKOTO XapaKTepa U3 pa3InyHbIX HCTOYHUKOB;

Y4 - nporHo3upoBaTh MOCIEACTBUS CBOEH AESATEIBHOCTH 110 OTHOLICHHUIO K OKPYXKarollel Cpele,
COOCTBEHHOMY 3/10pOBbI0; 0OOCHOBBIBATH U COOJIIOAATH MEPHI MPOPUIAKTUKH 3a00I€BaHUH.

3HATh:

31 - cTpoeHue, MHOrooOpas3ue U 0COOEHHOCTH KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alllH, 3a-
KOHOMEPHOCTH HPOTEKAaHUsI OMOJIOTMYECKHX IMPOLECCOB M SIBICHUHM B OKpYy’Karollel cpene, LEeNIOCTHYIO
Hay4YHYIO KapTHHY MUPA, B3aUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAyK;

32 - 3HAYMMOCTH AOCTHKEHHI OMOJIOTMUeCKON HayKU U TEXHOJIOTUI B MPAKTUYECKOH AesATeIbHO-
CTH 4Y€JIOBEKa, Pa3BUTHUH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTUH.

o01mue KOMIETeHI MU

OK 01. Beibuparb criocoOsl pemieHus 3ajad npoPpeccuoHaIbHONU AESITENIbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTAM.

OK 02. Vcnonbs30BaTh COBpEMEHHBIE CPEICTBA NTOUCKA, aHAIN3Aa U UHTEpIpeTalii HHPOpMaIIH,
1 MH(OPMAIIMOHHBIE TEXHOJIOTUH IS BBIMOIHEHHS 3a/1a4 MPo(ecCHOoHaIbHOM 1eTeTbHOCTH.

OK 04. DpdexTrBHO B3aUMOICHCTBOBATH U PAOOTATh B KOJJICKTUBE U KOMAHJIE.

OK 07. ConeiicTBoBaTh COXpPaHEHHUIO OKPYXKAIOLIEH Cpeibl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHUHU KJIMMara, MPUHIUIB OepexIIMBOro MpOU3BOJCTBA, 3()()EKTUBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYAIHSIX.

npogeccuoHa/IbHbIEe KOMIICTCHIHH:

MK 2.3. OcymiecTBIATh KOHTPOJIb 32 COOMIOIEHUEM TPEeOOBaHUN TEXHOJIOTHYECKON TUCITUTUTMHBI
MIPH BBITIOJIHEHUH PaOOT 0 IKCIUTyaTalluy OABEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIUH
1 000pyI0BaHUS.

®opMoif MPOMEKYTOYHOM aTTeCTalluu MO Y4eOHOW AUCHUIUTNHE (TpeaMeTy) siBisieTcs Audde-
PeHUMPOBAHHBbIN 3a4eT.



2. PE3YJIbTATBI OCBOEHMS YYEBHOM JUCHUIIIMHBI (IPEIMETA),
INOVIEXKAIIME ITPOBEPKE

2.1. B pesymprare arTecTandd IO YYEOHOW IUCHUILIMHE (MIPEAMETY) OCYIIECTBIISECTCS
KOMIUIEKCHAsI TIPOBEpKa CIEAYIONMX YMEHHM W 3HaHWH, a Takke JUHAMUKa (OPMHPOBAHUS OOIIUX U

npodeccruoHaIbHBIX KOMIIETEHIINH]:

Pe3ynbTaTbl 00yyeHus: yMeHHs, 3HA-
HHUS U KOMIETEHIINH

Iloka3zaTen oLleHKH pe3dyJjabTaTta

®opMa KOHTPOJIS U
OllCHUBAHUS

YmMmerThb:

Y1 - onpenensars KuUBbIe OOBEKTHI B MIPHU-
poze; MpOBOAWTH HAOIIOICHUS 33 3KOCH-
CTEMaMH JJIsl BBISIBJICHUS] €CTECTBEHHBIX U
AQHTPONIOTEHHBIX W3MEHEHHWH, HHTEpIpe-
THUPOBATh PE3yJIbTaThl HAOMIOCHNU,

OK 01, OK 02, OK 04, OK 07, 1K 2.3

c(OPMHUPOBAHHOCTb ~ YMEHHH  OIPEAENIATh
KHUBbIe OOBEKTHI B TPUPOAE; MPOBOIUTH
HaOmiomeHWss 32 DKOCHCTeMaMH  JUIs

BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIMOTEHHBIX
W3MEHEHHH, WHTEPIPETHPOBATh PE3YJbTaThI
HaOIIONCHUHA

OnennBaemast IUCKYCCHSI.
TectupoBanue.

Pesynbrar BeITIOTHEHHS
MIPAKTHYECKHUX 3aHATHH U
CaMOCTOSITENIEHBIX paboT

Y2 - npoBomuTH MpOCTEHIINEe OHOJIOTH-
YeCKHe 3KCIIepPUMEHTAIbHbIE HCCIIEeN0Ba-
HUSA ¢ COOIONEeHHEM MIPaBHi O€30I1aCHOTO
oOpamieHus ¢ 00beKTaMu U 000pyROBaHHU-
em;

OK 01, OK 02, OK 04, OK 07, 11K 2.3

npuodpeTeHue OTIbITa MPOBOIUTH
npocTenme Ouosoruueckue
9KCIIEPUMEHTAIIbHBIC HCCIICIOBAHUSI c
COOITIOICHUEM TIPaBHJI 0€30IacHOTO

oOpaineHus ¢ 00beKTaMu 1 000pyIOBaHHEM

Pe3ynbTrar BEIOTHEHHS
71a00paToOpHBIX padoT

¥3 - ucnons3oBark HHMOPMAIHMIO OHOIIO-
THYECKOTO XapakTepa U3 pa3iIH4HBIX HC-
TOYHHKOB,;

OK 01, OK 02, OK 04, OK 07, IIK 2.3

C(OPMUPOBAHHOCTb ~ YMEHHS  KPHUTHYECKH
OLCHUBATh HH(OPMALHUIO OHOIOTHYSCKOTO
COIleprKaHUs, BKIIOYAOIIYIO TCEBIOHAYYHBIC
3HAHUS M3 PA3NNYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOil HH(OpMaNK, HayIHO-TIOMYJISIPHbIE
MaTepHaIbl)

®DpoHTaNBHBIN onpoc.
OnennBaemast JUCKYCCHS.
O6cyxaeHune 1o Bonpocam
JEKIUH.

TectupoBanue.

3amura Keca.

Pe3zynbrar BeINOTHEHHSA
MPAKTUYECKUX 3aHATHH,
KOHTPOJIBHBIX U
CaMOCTOSTENIbHBIX paboT

Y4 - nporao3upoBark MOCIEACTBUS CBOEH
JIEATENIBHOCTH TI0 OTHOLIEHUI0 K OKpY-
JKarouie cpeje, COOCTBEHHOMY 3I10pO-
BBIO; OOOCHOBBIBATh M COOJIOIATH MEPHI

c(OPMHUPOBAHHOCTh YMEHUIi IPOrHO3HPOBATH
MOCJEJCTBUSL  CBOEH  JIEATEIBHOCTH IO
OTHOIIEGHHIO K  OKpyXKamomeW  cpexe,
COOCTBEHHOMY 3[I0POBBIO; OOOCHOBBIBaTH M

OrneHnBaeMasi TUCKyCCHsl.
TectupoBanue.

Pesynbrar BeIMONTHEHUS
MPAKTUYCCKUX 3aHITUHN U

POQHIAKTUKH 3a00JICBaHUI; cobmroaaTh MepHI NPOQUITAKTHKY | CAaMOCTOSITENILHBIX PadoT
OK 01, OK 02, OK 04, OK 07, T1K 2.3 3a00JIeBaHHI

3HaTh:

31 - crpoenne, MHOrooOpasue u 0coO0eH- | CPOPMHUPOBAHHOCTh 3HAHMH O cTpoeHnH, | PpoHTAIBHBIN Onpoc.
HOCTH XWBBIX CHCTEM pa3HOTO YPOBHS | MHOTOOOpa3MM W  OCOOEHHOCTAX KMBBIX | OleHHBaeMas ANCKYCCHS.
OpTaHM3aIIH, 3aKOHOMEPHOCTH NMPOTEKa- | CHCTEM  Pa3HOro  ypoBHS  opraHusanuy, | OOCyXIeHHe o Bompocam
HUsSI OMOJNIOTHUECKUX MPOLECCOB U SIBJIE- | 3aKOHOMEPHOCTSIX MIPOTEKaHUs | JEKIUH.

HUN B OKPYXAaIOIIEH Cpele, LEJOCTHYIO
HAy4YHYI0 KapTHHY MHPaA, B3aUMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HayK;

OK 01, OK 02, OK 04, OK 07, IIK 2.3

OMOJIOTHYECKUX TPOIECCOB M SIBICHUH B
OKpYy’Kalllel cpene, UEJOCTHON Hay4dHOU
KapTUHE Mmupa, B3aNMOCBA3AX )4
B3aMMO3aBUCUMOCTSIX €CTECTBEHHBIX HAyK

TectupoBanue.
Pe3ynbTar BRITOTHEHUS
MPAKTUYECKUX 3aHATHH,
KOHTPOJIBHBIX U
CaMOCTOSATENBHBIX padoT

32 - 3HAYUMOCTH JOCTMIKEHHI OUOIOTH-

c(hOPMHUPOBAHHOCTh 3HAHUI O 3HAYUMOCTHU

3amura Keiica.

YECKOI HAyKH U TEXHOJOTH B MPAaKTUYC- | JOCTHIKCHHI  OWOJOTMYSCKONH  HAyKd W | Pe3ynbrar BHIIOIHEHUS
CKOU NIEeATETPHOCTH YENIOBEKA, Pa3BUTHH | TEXHOJIOTHH B TPAKTHYCCKOH JEATSIFHOCTH | MPAKTHYCCKUX 3aHATHH U
COBPEMCHHBIX MEIUIIMHCKIX TEXHOJOTHH | YeJIOBEKa, pa3BUTHH COBPEMCHHBIX | CAMOCTOSTEIBHBIX PadoOT
U arpoOHOTEXHOJIOTHIA; MEIULMHCKHAX TEXHOJIOTUI u

OK 01, OK 02, OK 04, TIK 2.3 arpoOHOTEXHOIOTHI




3. OIIEHKA OCBOEHUS YYEBHOM JUCIUIIJIAHBI (TPEJIMETA)
3.1. ®opMbI U METObI OLIEHUBAHUS

IIpenMeToM OLIEHKH ciy»aT yMeHusl U 3HaHus, npenycMmoTrpenHsie @I'OC COO u ®I'OC CIIO.

KoHTpoJib U o11eHKa pe3yabTaToB OCBOCHUS YU€OHOM TUCIUIUTUHEI (IIPEAMETa) OCYIIECTBISETCS
MIPEroaBaTesieM B MPOLECCe MPOBENCHUS ayTUTOPHBIX 3aHATUH. TeKyIInuil KOHTPOJIb OCYIIECTBISAETCS B
¢dopme: (GpPOHTAIBHOTO ONpOCa, OLCHMBAEMOH ITUCKYyCCHUH, OOCYXXICHHS IO BOIpPOCAM JIEKIUH,
TECTHPOBAaHUS, BBIIOJHEHUs JAOOPATOPHBIX PA0OT W MNPAKTUYECKHX 3aHATHH, BBIIOJIHEHUS
BHEAYIUTOPHBIX CAaMOCTOSTENBbHBIX pabor. [IpomexyTouHas arrectauusi mOpoBomUTCsS B (opme
Qg epeHIPOBAaHHOTO 3a4eTa.

3.2. Kogudukatop OeHOYHBIX CPEICTB

(I)yHKIIPIOHaJILHLIﬁ NMPU3HAK OLHECHOYHOI'O CpeACTBa (TI/IH

Kon ouenounoro cpencraa
KOHTPOJILHOIO 32/1aAHMSI)

OpoHTaJIBHBIN ONPOC 0[0)
IIpakTyeckoe 3ansaTue Nen 113 Nen
Jlabopartopnast pabora Nen JIP Nen
TectupoBanue T
OuenuBaemasi JMCKycCus oA
OO6cyxaeHue 1Mo BOIpocaM JIEKIUU OJI
KonTponbaast pabota Nen KP Nen
Keitic-3amaua K3
3ajgaHus i1 CaMOCTOSITEILHOM paboTHhI: Cp

- 3aroJIHEHHE TaOJIHII,

- pa3paboTKa JICHTHI BpEMEHU;

- YCTHOE COOOIICHHE C MPE3EHTAINEIH;

- pa3zpaboTKa rioccapus;

- COCTaBJICHUE CXEM KPYroBOPOTa BEIICCTB.
JuddepenumpoBaHHblii 3a4ET 3




3.3. KoHTpoJIb U OlleHKAa 0CBOEHHS YUeOHO# JMCHUIINHBI (MPeaMeTa) mo TeMam (pasaejiam)

JJieMeHT y4eOHoM

DopMbI M METO/IbI KOHTPOJISI

Texkymuii KOHTPOJIb

Py0exHblii KOHTPOJIb

IIpome:kyTOUHAs aTTeCTALMS

AUCHUILINHBI
(npenvera) ®opmbI IIpoBepsiembie DopMbl IIposepsiembie 3, ¥V, OK, ®opma IIpoBepsiemble
KOHTPOJIsA 3,Y, OK, IIK KOHTPOJIA ITK KOHTPOJIs 3,Y, OK, IIK
Paznen 1. Kierka — KP Nel V3, 31, /13 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04 OK 01, OK 02, OK 04
dyHkuMoHaJIbHAS
eIMHHIIA JKMBOTO
Tema 1.1. buonorus | @O V3, 31,
kak Hayka. OOmas | CP MNe] OK 01, OK 02
XapaKTepUCTUKA IIposepka
KU3HU maonuy
Tema 1.2. | O V2, V3, 31,
CrpykTypHO- JIP Nel OK 01, OK 02, OK 04
(byHKIMOHATBHAS 113 Nel
OpraHu3aIysl KJIETOK
Tema 1.3. | @O V3, 31,
CrpykTypHO- 113 Ne2 OK 01, OK 02
(byHKIMOHATBHbIE
(hakTopsI
HACJIEICTBEHHOCTHU
Tema 14. OO6wmen | @O V3, 31,
BEILECTB u| CP N2 OK 02
IIpEBpALICHHE IIposepka
SHEPrUH B KJIETKE maodauybl
Tema 1.5. | OJI V3, 31,
KusHeHHEBIN mukia | CP Ne3 OK 02, OK 04
KIICTKH. Murtos. | Ilposepka
Meiio3 JleHmbl
8pemenu
Paszgen 2. Crpoenue KP Ne2 V3, 31, 13 V3, 31,
U (yHKIIUH OK 01, OK 02, OK 04 OK 01, OK 02, OK 04




opraHms3ma

Tema 2.1. Crpoenue | O4 V3, 31,
OpraHusma OK 02, OK 04
Tema 2.2. ®opwmsl | @O V3, 31,
Pa3MHOXEHUS CP Ne4 OK 02
OpraHu3MOB Ilposgepxa

maonuywvl
Tema 2.3. Ourorenes | T V3, 31,
pacTeHui, >XKUBOTHBIX OK 02, OK 04
1 4eJIOBEeKa
Tema 24.| @O V3, 31,
3aKOHOMEPHOCTHU T OK 01, OK 02, OK 04
HACJICIOBAHUS 113 Ne3
Tema 25| T V3, 31,
CueruieHHOE 113 Ne4 OK 01, OK 02
HacJe10BaHUE CP N5
MPU3HAKOB Ilposepxa

2noccapust
Tema 26.| T V3, 31,
3aKOHOMEPHOCTHU 113 N5 OK 01, OK 02, OK 04
W3MEHYUBOCTH
Pasnen 3. Teopus 13 V3, 31,
IBOJTIOIHHI OK 02, OK 04
Tema 3.1. Hcropus | @O V3, 31,
3BOJIIOIIMOHHOTO CP No6 OK 02, OK 04
Y4EHUS. IIposepxa
MuKkpo3BOIIOIHS 2noccapus,

JleHmbl

8pemeHu
Tema 32.1040 V3, 31,
MakposBonronusi. CP Net OK 02, OK 04
BosaukHOBEeHHE u | Ilposepka
pa3BUTHE KHU3HU Ha | JIeHmbl

3emite

epemeru




Tema 33. | @O V3, 31,
[Ipoucxoxnenue CP Ne8 OK 02, OK 04
YeJ0BeKa — | /Iposepka
AHTPOIIOTCHE3 JIeHmbl
8pemeHuU
Pa3znen 4. Dxosorus KP Ne3 Vi1, V3, 31, 3 Vi1, V3, 31,
OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OK 07, I[IK 2.3 OK 07, IIK 2.3
Tema 41.| T Vi, V3, 31,
OKOJIOTHUECKHE OK 01,0K 02, OK 07
GbakTopel W cpensl
JKM3HU
Tema 4.2. | 113 Ne6 Vi, V3, 31,
[Tomynauus, CP Ne9 OK 01, OK 02, OK 07
co00I1IeCTBA, Ilposepka
9KOCUCTEMEI cxem
Kpy2osopoma
seuecma
Tema 4.3. buocdepa - | O4 Vi, V3, V4, 31,
m1o0anbpHas T OK 01, OK 02, OK 07
JKOJIOTHYeCcKas
cucTema
Tema 4.4. Bmusuue | T Vi, V3, V4, 31,
AHTPOIIOTEHHBIX 113 Ne7 OK 01, OK 02, OK 04,
(hakTopoB Ha OK 07, IIK 2.3
ouocdepy
Tema 4.5. Bnusauwe | O4 V2 V3 V4 31,
COLMaJIbLHO- JIP No2 OK 02, OK 04, OK 07,
JKOJIOTHISCKUX IIK 2.3
(bakTopoB Ha
3JI0POBhE YETTOBEKA
Pa3znea 5. Buojsorus Sawuma K3 V3, 32, 13 V3, 32,

B ’KM3HH

OK 01, OK 02, OK 04,
IIK 2.3

OK 01, OK 02, OK 04,
IIK 2.3

Tema 5.1.

113 Ne8

V3, 32,




buorexnomorun B | CP ANe10 OK 01, OK 02, OK 04,

SKU3HU KaXKII0TO IIK 2.3
Tema 5.2. | [I3 Ne9 V3, 32,
Buorexnomoruu B | CP Nell OK 01, OK 02, OK 04,

[IPOMBIIUIEHHOCTHU 1IK 2.3




4. 3AIAHMSI 1J151 OHUEHKHW OCBOEHMSI YUEBHOM JUCHUTIIMHBI
(IPEJIMETA)

4.1. Texymmuii KOHTPOJIb

Texkymmii KOHTPOJIb NPOBOAWUTCS Ha IUIAHOBBIX 3aHATHAX M B XO/A€ IPOBEPKU
CaMOCTOSITENIEHBIX Pa0OT. [TlaBHas 1eNb TEKYIero KOHTPOJS - ONepaTHBHAsl OLEHKa PaOOThI
npernofasarelis M 00ydaeMblX, a TaKKe WX HHAUBUAYAIbHBIX OCOOeHHOCTeH. DyHKUUHU
TEKYIIETO KOHTPOJIS: COACHUCTBYET OoJiee OIEepaTHBHOMY BBISBICHUIO OTCTAIOIIUX JUIS
HA/UJIEKAIIEr0 pPearupoBaHUsl; ONTUMHU3UPYET WHAMBUIYAJTbHbIE 3aHATHS; PalMOHAIU3UPYET
paboTy ¢ mporpaMMHBIM MaTEPUATIOM.

@opMbI TEKYIIEr0 KOHTPOJIS

3amaHus, HampaBlICHHbIE Ha CHCTEMaTH3alul0 U 0000IIeHHE TEOpPEeTUYECKOM
UH(pOPMALIUU:

- 3aIl0JIHEHHUE TAOIHII;

- pa3paboTKa JICHTHI BpEMEHH;

- pa3paboTka rIoccapus,

- COCTaBJICHHE CXEM KPYTOBOPOTA BEIIECTB.

3ananus, HarpaBieHHbIE HA (POPMHUPOBAHUE UIIH MTPOBEPKY 3HAHMIA:

- (poHTANBHEII OMPOC;

OLICHMBAaeMasi IUCKYCCHS;
00CyXJIeHHUE IO BOIIPOCAM JICKIIHH;

- TECTUPOBAHUE;

- YCTHBIE COOOIICHHS C TIPE3CHTAIINCH.

3ananus, HarpaBJIeHHbIE HA (OPMHUPOBAHUE MPAKTUIECKUX YMEHHUI U HABBIKOB!

- maboparopHasi pabora;

- MPaKTHYECKOe 3aHATHE (pelIeHHe 3a/ad; IMPAKTUKO-OPUEHTHPOBAHHBIE pacUeTHHIE
3aJjaHus;, KeHC Ha aHaTu3 HH(OpMAaIHH).



4.1.1. 3ananus, HanpaBJeHHbIe HA CHCTEMATH3AIUI0 U 00001eHNe TeopeTHYeCcKOM
uHopmanuu

4.1.1.1. 3anoaHeHue TAOJIMII

Paznea 1. KjieTka — CTpYKTYPHO-(DYHKIIMOHAJbHAS ¢THHHUIIA )KMBOI0

Tema 1.1. Buosiorusi kak Hayka. O01mas XapaKTePUCTUKA KU3HH

Pesyabrar 00yueHusi no treme: OnucbiBaTh METOABI UCCIEIOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

1. 3anmonHeHne TAGJMUBI C ONHCAHMEM METOJAOB MHKPOCKONMUPOBAHUS € WX
JOCTOMHCTBAMHU M HEIOCTATKAMMU.

@DopMyTHPOBKA 3aJaHUsA: 3aN0JHUATE Ta0uIy « OCHOBHBIE MUKPOCKOTTMYECKHUE METOIbI
UCCJIEIOBAaHUS», J1aB KpPATKYI XapaKTEepPUCTUKY METOJOB, YKaXKUTE€ HUX JOCTOMHCTBA U
HE/I0CTaTKH, UCIIONIb3YSl MaTepHall JIEKIHM, yueOHIKa, UHbIE HICTOYHUKU UH(POpMAaIUH.

Tabymia - OCHOBHBIE MUKPOCKOITUYECKUE METObI UCCICIOBAHUS

Kpatkas HocrounctBa metoga | Henmocratku merona
Hassanue meTona
XapaKTEePUCTHKA (+) (-)
CetniononbHasi MUK-
pockonus
TeMHONOJMbHAS MUKPO-
CKOIHUS

KonTpoaupyembie komnerennuu: OK 02

2. 3anojHeHue Ta0IULbI «BKi1ag yuYeHBIX B pa3BUTHE OMOJIOTHI.

®opMyIMPOBKA 3a/IaHNSA: 3aNI0JHUTE Ta0nuy «Bkiaj yuyeHbIX B pa3BUTHE OUOJIOTHUIY,
yKa3aB yYeHOIo, BpEMEHHOM nepros paboThl HaJl OTKPBITHEM U JaiiTe KPaTKyr XapaKTepUCTUKY
OTKPBITHS, UCTIONB3YS MaTepHall JISKINH, yaeOHNKa, HHbIE HCTOYHUKNA MH(POPMAITUH.

Tabnuua — Bxnas yueHsIX B pa3BUTHE OMOJIOTUU

VYuenblii BpemenHnoii nepuon Kparkas xapakrepucTrka paboThl y4€HOTO

Konrposmpyemsbie komnerenunu: OK 02

3. 3amo/iHeHHMe CPABHUTEJBHOW Ta0JMUbI CXOACTBA M Pa3IN4YMil KHUBOIO M
HEKMBOIO.

®opmyaupoBKa 3aJaHUs: 3anoiHuUTe Tabnuuy «CpaBHHUTENbHAs XapaKTepUCTUKA
O0BEKTOB KHMBOW M HEKUBOW MPHPOIBI», MCIOIB3Yys Marepuai JIeKUWH, ydeOHHKa, WHBIC
UCTOYHHMKH MH(pOpMALIHH.

Ta6muia - CpaBHHUTENbHAS XapaKTEPUCTHKA OOBEKTOB KUBON M HEXKHBOUW MPUPOJIBI.

Kputepuu cpaBHeHHs OOBeKThl HeKUBOM MpUpoabl | OOBEKTHI )KUBOM MTPUPOIBI

KiierouHoe cTpoeHue

Hamnume »sHeprum pns  cyume-
CTBOBaHMs

OOmeH BemiecTB (NTUTaHUE, JbI-




XaHUE U BBIJICJICHUE)

Poct

Pa3Butne

Paznpaxumocts

IlepenBuxeHune

KonTtposmpyembie komnerenuuu: OK 02

Tema 1.4. O0MeH BeliecTB M NMPeBpallleHUe JHEPTUU B KJIETKe
Pe3yabTar 00yuyeHusi mo teme: OnuchIBaTh OCHOBHBIE SHEPTETHUECKUE U TUIACTUYECKUE
IPOLIECCHI KIIETKH.

3ano/iHeHHe CPABHUTEJIbHOM TA0HIBI XAPAKTEPUCTUK THIIOB 00MeHa BelleCTB

@opMyIHPOBKA 3aJaHUS: 3aMOJHUTE CPaBHUTENIbHYIO Tabiuiy «OOMeH BellecTB U
MMPpEBpaAlICHUC SHCPTHUU B KIICTKC», YKa3aB 3Tallbl, MCCTO U YCJIOBUA MPOTCKAHHA, YHACTBYIOIIUC
BEIIECTBA, CyTh MMPOTEKAOIINX MPOILIECCOB U PE3YNbTaT, UCIIONIb3Ys MaTepHall JeKIi, yueOHuKa,
UHBIC HCTOYHUKHN I/IH(l)OpMaL[I/II/I.

CpaBuaurenbHas Tabauna - OOMeH BeleCcTB U NpeBpalieHne sHepruu B kietke (buocun-
Te3 Oesika, PoTocuHTe3, DHEpreThyecKuii 00MeH)

CyTh
Mecto VYuacrtByto- Y
Ycenosus MIPOTEKAak0-
[Tpoueccer Ortanbl | MpOTeKa- mue Pesynbprar
MIPOTEKAHUS KX IPO-
HUSA BEILIECTBA
LIECCOB
buocunres
Oenka
doTOoCUHTE3
OHepreTuye-

CKUIi 0OMEH

Konrposmpyemsbie komnerenuuu: OK 02

Pa3nen 2. CTpoenne u QyHKIMM Opranusma
Tema 2.2. ®opmbl pa3MHOKEHHS OPraHU3MOB
Pe3yabrar 00ydeHus mo reme: XapakTepru3oBaTh CIIOCOOBI pa3MHOKEHUS.

3amosHeHne TA0JMIBI € KPAaTKOH XapaKTepUCTHKONH W mnpumepamu ¢opm
Pa3MHOKEHHUSI OPraHU3MOB

®opMyIMpOBKa 3agaHusi: 3anoiHuTe TAOMUIy «OCHOBHBIE THUIBI PAa3MHOXKEHUS,
yYKa3aB CyILECTBEHHbIE NPHU3HAKM IPOLIECCOB PAa3MHOXKEHUs, NPUBEIUTE IPUMEPBl OPraHU3MOB,
Pa3sMHOXKAIOLIUXCST 3TUM IIyTEM, HUCIOJb3ys MaTepuall JIEKUUH, yd4eOHHMKA, WHbIE HCTOYHHMKH
UH(POPMALIUH.

Tabnuia - OcCHOBHBIE TUIIBI PA3MHOKEHUS

Tun pa3sMHOKEHUs
Oecronoe II0JI0BOE

[Tpusnaku

KonuuecTBo ocobeit AJI Pa3MHOKCHUS

Kakoli THnm KI€TOK IIpUHUMAET yd4acTHE B
pPa3MHOXCHHUH

N3 KaKuX KIJIETOK MOSBIISIETCS HOBBIM OPraHUu3M




buonornueckas ocHoBa  pa3MHOXEHUS — (3a
MCKJIIOYEHHEM BBICIIIUX PACTCHUI)

CKOpoCTh YBEJIMYEHHSI YUCIEHHOCTH 0c0o0ei

I'eneTHueckue 0COOCHHOCTH ITOTOMCTBA

[IpyunHa TOSBIEHHUA HOBBIX MPHU3HAKOB Yy
MOTOMCTBA

[TpucniocobutenbHble  BO3MOXKHOCTH  HOBBIX
OPraHu3MOB

3HaueHHe PAa3MHOXCHUA

CniocoObl pa3MHOXKEHUS

IIpuMepsl opraHu3mMoB, KOTOPBIM CBOMCTBEH J1aH-
HBII TUII pa3MHOKECHHUS

KonTpoaupyemblie komnerennuu: OK 02

Kpurtepuu onenuBanus:

«5y» - TabnuIa BBIIIOIHEHA B IIOJHOM 00bEME;

«4» - B Xome 3amojJHEHHs TaONMHMIBI MaTepuall OTPAKEH HE IOIHOCTHIO, MMEIOTCS
HE3HAYUTEIbHbIC HETOYHOCTH, HEJIOUYETHI;

«3» - B XOme 3alOJHECHUS TaONHMIBI MaTephall OTPAXKEH HE TOJHOCTHIO, WMEIOTCS
3HAUUTENIbHbIE HETOYHOCTH, HEI0UETHI;

«2» - Tabnuia orpakaeT MeHee 50% marepuaia WiH He BHITIOJTHEHA.




4.1.1.2. Pa3paGoTKa JeHThl BpeMeHH

Pa3znea 1. KineTrka — cTpYKTYPHO-OYVHKIIMOHAJLHAA eIHHHUIIA ;KUBOTO
Tema 1.5. ’KuzHeHHBIH HUKJ KJIeTKH. MuTto3. Melio3
PesyabTar 00yueHns mo reme: XapakTepu30BaTh KU3HEHHBIN LIUKIT KJIETKH.

Pa3pa0oTka JIeHThl BpeMEHH KU3HCHHOI0 IIUKJIAa KICTKH

@opMyIHPOBKA 3aJaHUsS: CO3JANTE JIEHTY BPEMEHM, OTPAXKAIOIIYIO IIPOLECCHI,
npoucxofsmue B Kierke. Ha3paHus mpoueccoB  JOKHBI  ObITh  PacloOiOXKEHbl B
COOTBETCTBYIOLIEH JXU3HEHHOMY LUKy KIETKH II0CJIEJ0BATEIbHOCTH, OCHAIICHbI KPaTKUM
ONMCAHUEM, TIPUIIOKEHBI WILTIOCTPALIUH.

3aaHue BBINOJHAECTCSA B MaJIbIX rpynnax (3-4 yenoseka).

KonTtposmpyembie komnerennun: OK 02, OK 04

Pasnea 3. Teopus 3B0JIIONNH

Tema 3.1. UcTopust 3BOJIIONHOHHOIO Y4eHHs. MHKPO3BOIIOLHUSA

Pe3yabrar 00ydeHuss mo teme: XapaKTepU30BaTh MPEANOCBUIKM U JIBHXKYIIWE CHIIbI
BO3HUKHOBCHUA MHOFOOGpaSI/ISI BUIOB.

Pa3pa0oTka JieHTbl BpeMeHU Pa3BUTHS IBOJIIOLMOHHOIO YUeHHS

@opMyIHPOBKA 3aIaHUs: CO3/alTe JICHTY BPEMEHH, OTPAKAIOLIYIO ATalbl Pa3BUTHUS
NOpEICTaBICHUA 00 OBOJIONMU KUBBIX OPraHW3MOB. Ha3BaHHWsS OSTamoB JOJDKHBI OBITh
pacmoioKeHbl B XPOHOJIOTUYECKOM TMOPSIJIKE, YKa3aHbl (PaMUIUN YUYEHBIX ¢ KPATKUM ONHUCAaHUEM
WX BKJIaJ[a B PA3BUTHE SBOIOIMOHHBIX MTPEICTABICHUM.

3aaHue BBINONHACTCS B MaJbIX rpynmnax (3-4 yenoseka).

KonTpoaupyemblie komnerenuuu: OK 02, OK 04

Tema 3.2. MakposBoaouus. Bo3HnkHOBeHHe M pa3BUTHE KU3HU Ha 3emuie
PesyabTar o0yueHuss mo teme: XapakTepu30BaTh IMPEINOCBUIKA M JBUKYIIUE CHIIbI
BO3HMKHOBEHUS] MHOTOOOpa3us BUJIOB.

Pa3pa0oTka JieHTbl BpeMeH! BO3HMKHOBEHHS M Pa3BUTHS KU3HU Ha 3emuie

@opMy/IHpPOBKA 3aJaHUSA: CO3JalTE JICHTY BPEMEHH, OTPaKarOLIYH JTallbl Pa3BUTHS
*U3HU Ha 3emiie. HazBaHus 3TanoB JOMKHBI OBITH PACIIONOKEHBI B XPOHOJIOTUYECKOM MOPSJIKE,
OCHAILIEHbl KPaTKUM ONHMCAHWEM OCHOBHBIX U3MEHEHUH, MPUII0KEHbI MIUTFOCTPALIUU.

3aaHue BBINOJHAETCSA B MaJIbIX rpynnax (3-4 uenoseka).

KonTtposmpyembie komnerennuu: OK 02, OK 04

Tema 3.3. [IpoucxoxaeHnne 4eji0BeKa — aHTPONOreHe3
PesyiabTar o0yueHusi mo teme: XapakTepu3OBaTh MPEINOCHUIKA M JIBUKYIIUE CHIIBI
BO3HUKHOBCHUA MHOI‘OO6pa?>I/I$I BUOB.

Pa3pa6oTka JieHTbI BpeMeHH MPOUCXO0KACHUS YeT10BeKa

®opmyJMpoBKa 3aJaHMA: CO3JaiiTe JIGHTY BPEMEHH, OTPAXKAIOUIYI0 3Tarbl
aHTponoreHe3a. Ha3BaHus 3TarnoB JOKHBI OBITH PACHOJIOKEHBI B XPOHOJIIOTUYECKOM IMOPSIZIKE,
OCHAIIIEHbl KPaTKUM ONHMCAHHWEM OCHOBHBIX M3MEHEHMH (KOTrJa W Ie XKHWIU MPEIKU 4eloBeKa,
IIPOrPECCUBHBIE YEPThI, OPYAUS TPYAd), IPUIOKEHBI KAPTUHKU MIPEIKOB YEIOBEKA.

3aaHue BBINOHIETCSA B MaJIbIX Tpynnax (3-4 uenoseka).

KonTtposmpyembie komnerenuuu: OK 02, OK 04



I1pu pa3paboTke peKOMEHYETCs HCIO0JIb30BATh OHJIAWH-CEPBUCHI:

TimeRime.com
Timetoast.com

HJIN ApyTrue CCPBUCHI IJIA CO3AAaHUs JICHT BPEMCHHU.

Kpurepun oneHuBanus:

«5» - 6 0aIIoB;

«4» - 4-5 6amnos;

«3» - 3 baJuia.

2 faj1a 1 6ann 0 6aJ10B
HNudopmaruBHOCTD, | DTambl pasBUTHA | DTambl pa3Butus | Ha nente BpemeHu
WLTIOCTPAIHH (mporteccoB) (mporeccoB) yKa3aHbl TOJIBKO
IPaMOTHO OIHUCAaHbl M | PAMOTHO ONMCAHbl U | HA3BAHUS 3TaroB
NPOMUTFOCTPUPOBAHBI | MPOMILTIOCTPUPOBAHBI | Pa3BUTHS
u coziepkar (mporieccoB) u  HE
JIOTIOJTHUTETBHY O MPOMLTFOCTPUPOBAHEI
UH(POPMALIUIO 1o
TeEMe
XpoHoJIoTHs 3TANOB | XpOHOJIOTUSL  3TanoB | XpOHOJOIHsS ATANoB | XPOHOJOTHUS  3TaroB
Pa3BUTHA pa3BUTHS pa3BUTHA pa3BUTHA
(mpoueccoB) (mporeccoB) He | (IIpo1eccoB) He | (IIpo1eccoB)
HapyIIeHa, HapyIIeHa, HO | HapyIIeHa
OpUBEJCHA B TOJHOM | IPUBEJEHa HE B
o0beme MIOJIHOM 00BbeEME
Jlekcuko- Jlenta Bpemenu He | JleHta Bpemenu He | Jlenta BPEMEHHU
rpaMMaTrHyecKoe | COACPXKUT OIIMOOK M | COAEPHKHT IpyOBIX | CONEPIKUT TaK MHOTO
opopmiieHHE OIIEYaTOK IrpaMMaTHYECKUX rpyObIX
oIrOoK WIN | TPAMMaTHYECKHUX
OTeYaToOK,  KOTOpBIC | OIIMOOK M ONEYarTok,
3 OTBJICKAJIIM | UTO €€ COJepKaHUE
BHUMaHHUE YUTATENs | TPYIHO
OT COJICPIKAHHMSI BOCTIPUHUMAETCSI



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

4.1.1.3. Pa3zpaboTka rioccapust

Pa3nen 2. CTpoenne U QyHKIMM Opranusma

Tema 2.5. CuensieHHoe HacJieioBaHUe PU3HAKOB

Pesynabrar o0ydyeHust mo teme: OTNHCHIBATH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
U3MEHUYUBOCTH.

Pa3paborka riioccapus.
®opmMyJHpOBKa 3aJ]aHHA: COCTaBbIE€ DIIOCCApPUH C ONpPENENIECHUSIMH 10 TeMe
«CreneHHoe Hacle0BaHUe IPU3HAKOBY, UCIIOJIb3Ysl MaTeprabl JIEKIUi, yueOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
HacneacTBeHHOCTE
HM3MeHYnBOCTh

Jlokyc

AnnenbHbIC TeHBI

T'enorun

denoTHI

XpOMOCOMHBII Habop
CuerieHHOE Hacle0BaHHE
Ilonnoe cuenieHue

Henonnoe cuennenune
Kpoccunrosep

HexpoccoBepHbie raMeThl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'erepocombl

T'oMorameTHBIHN
I'eteporameTHsIil on
Hacnenosanue clerieHHOE ¢ ITOJIOM
I'eneTnyeckast kapTa XpOMOCOMBI

KonTtposmpyembie komnerennuu: OK 01, OK 02

Paznea 3. Teopusi 3BoJIOIMH

Tema 3.1. UcTopus 3BOJIIOLMOHHOTO y4eHusi. MUKPOIBOIIOLMS

Pesyabrar o0yueHuss mo teme: XapakTepu30BaTh IMPEINOCBUIKA M JBUKYIIUE CHIIbI
BO3HMKHOBEHHUS MHOTOOOpa3us BUIOB.

Pa3pa6oTka riioccapus.

®opMyIMpoBKa 3aJaHMsI: COCTABBTE TIIOCCAPHIA C OmpenesieHusMu 1o teme «Mcropust
ABOJIOIIMOHHOTO YYCHHUS. MUKPOIBOIIONUSIY, HCIONB3YsS MaTrepHaibl JICKINH, Y4YeOHUKH,
CIIOBapH.

IlepeyeHb TEPMUHOB:
OBOTIOLIUI

@DaKTOpBI IBOJIIOLAN
HacneacTBeHHas H3MEHUMBOCTh
EcrectBennsrit oTo0p
HckyccTBeHHBIN 0TOOD

bopr0a 3a cymecTBoBaHuE
[Homymsus

I'enoona nonmymsiiyu



MuxkposBontonus
Bunoobpa3zoBanue

KonTtposmpyembie komnerenuuu: OK 02

Kpurepun onenuBanus:

«5» - colep;kaHue IIoccapHsl COOTBETCTBYET 3a/laHHOM TeMe, COAEP’KUT BCE MOHATUS U
TEPMHUHBI,

«4» - conepkaHue I0ccapusi COOTBETCTBYET 3aJaHHOM TeMe, COlEepKUT He MeHee 75%
MOHATHH,

«3» - conepkaHue I0ccapusi COOTBETCTBYET 3aJaHHOM Teme, couepkut He MeHee 50%
MOHATHI,

«2» - comepxkaHUE TIOCCApUs COOTBETCTBYET 3aJlaHHOM Teme, coiepkut menee 50%
NOHATHUN WIIM HE BBINOJIHEH.



4.1.1.4. CocTaBiieHHe CXeM KPYroBopoTa BelllecTB

Pasnea 4. Jxoaorus

Tema 4.2. [lonyasiuus, cood1ecTBa, IKOCHCTEMBI

Pesyabrar o0ydyenuss mo teme: ONUCHIBATh CBSI3b MEXIAY OPraHU3MOM M CPEIOM €ro
oOuTaHusl. YCTaHABIMBATH CBSI3b CTPYKTYPHI U CBOMCTB SKOCUCTEM.

®opmyaupoBKa 3agaHus: ONUIINTE KPYTOBOPOT BEILIECTBA U COCTABBTE CXEMY:

1 BapuanT — Yriepon,

2 BapuanT — Kuciopon,

3 BapuaHT — A3OT,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlis BBINOJNHEHUS pabOThl MCMOJIb30BaTh JIGKLIMOHHBIM Marepuan, peKOMEH]JIOBaHHBIE
y4EeOHUKH.

3aaHue BBINOIHACTCSA B MAJIBIX Tpynnax (1o 2-3 yenoBeka).

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 07

Kputepun ouennBanus:

- IPaBUIILHOCTH BEIOOPA KOMIIOHEHTOB KPyTrOBOPOTA;

- IPaBWJIbHAs MOCIEA0BATEIBHOCTD IPOUCXOAIIUX ITPOLIECCOB;
- TBOPYECKHIA IOX0/1 K 0POPMIICHHIO PabOTHI.



4.1.2. 3apanus, HanpaBJieHHbIe HA (POPMUPOBAHHE WJIM NIPOBEPKY 3HAHMI
4.1.2.1. ®poHTAIBHBIN ONIPOC

Paznea 1. KieTka — cTPYKTYPHO-(YHKIIMOHAJbHAS €ANHUIIA KUBOTO

Tema 1.1. BuoJiorus kak Hayka. O01as XapaKTepPUCTUKA KU3ZHH

PesyabTar 00yyeHus no teme: OnuchiBaTh METO/IbI UCCIIEJOBAHUS Ha MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

Ilepedyenb BOonpocoB K (PpOHTATLHOMY ONIPOCY:

1. Yro uzyuaet Ouosorus Kak Hayka?

2. Kakume Benukue yueHble [JPEBHOCTH BHECIM 3aMETHBIM BKJIaX B pa3BUTHE
OHOJIOrMYeCKUX 3HaHUN?

3. IloueMy COBpeMEHHYIO OHOJIOTHIO CYMTAIOT KOMIUIEKCHON HAayKOU?

4. Kakue HarpaBiieHUs B pa3BUTUU OUOJIOTUU Bbl MOKETE BBIIECTUTH?

5. Kakoe ompenernenue MOXKHO JaTh MOHSATHIO «KH3HBb»? B 4eM COCTOAT OCHOBHBIE
3aTpyiHeHus npu GOpMyIUPOBAHUH JTAHHOTO ONpeAeIeHus?

6. Kakue cBoiicTBa )KUBOTO BaM W3BECTHBI?

7. Kakasi CTpyKTypa CUMTAETCs 3JIEMEHTAPHOU €AMHULIENH KUBOTO?

KonTtposmmpyembie komnerenuuu: OK 02

Tema 1.3. CTpyKTYPHO-(PYHKIIHOHAJIbHbIE (AKTOPbI HACIEACTBEHHOCTH
Pe3yabTar 00yueHusi mo teme: Pasnuyars CyliecTBEHHbIE MPU3HAKH CTPOCHUS KIIETOK
OpPraHMU3MOB Pa3HBIX LAPCTB )KUBOU IPUPOJBI.

IlepevyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

1. Yto Ha3bIBatOT XpoMOCOMHBIM HabopoM? Kakue BHIBI XpOMOCOMHBIX HaOOpOB Bam
W3BECTHBI?

2. Kakue BelecTBa Ha3bIBAIOTCA HYKIEMHOBBIMH KHCIOTaMH?

3. Kakue BHUIbI HYKJIEHHOBBIX KUCIIOT OOHApPY>KEHBI B KIIETKe?

4. Kakoe crpoenune umeet mosiekyna JJHK?

5. KakoBsr ocHoBHBIE QyHKIMH JJHK B KiteTke?

6. B yem 3akirouaeTcsi MPUHIUI KOMIUIEMEHTApHOCTH?

7. Yto oOuiero u kakue paznuuus umerorcs B ctpoenuu monekyn JJHK u PHK?

8. Kakue tumer monexyn PHK Bam usBectHbi? KakoBa nx dhyHKIms?

KonTpoaupyemblie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BelecTB M IPpeBpallleHHe JHEPTUH B KJIeTKe
Pe3yabTar 00yuenusi mo teme: OnuChBaTH OCHOBHBIE YHEPTETHUECKUE U TUIACTHYECKUE
HPOLIECCHI KIICTKH.

Ilepeyennb BOnpocoB K (PPOHTATLHOMY ONIPOCY:

1. Yro Ha3bIBatOT roMeoCTa3oM?

2. Uto Takoe MeTabomu3mM? M3 KakuX NMPOLECCOB OH CKJIa/IbIBAETCs?

3. Kax cBs13aHbl MeXIy COOOH IIACTHYECKUI U DPHEPTETHUECKUNA OOMEHBI?

4. B Kakux OpraHoMjax KJIETKH TIPOUCXOAUT IEPBUYHBIH CHHTE3 OPraHUYECKUX
BEIeCTB?

5. Kakyto posb B poTOCHHTE3€ UTpaeT XI0popuit?

6. [lepeunciuTe OCHOBHBIEC PEAKIIUU CBETOBOM (a3bl (POTOCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOI (haze GoTocunTesa?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAIOTCS OT (QorocuHTe3a? Kakue opraHuzMbl



ABJISIIOTCS XEMOCUHTETUKAMMU?
KonTposmpyembie komnerennuu: OK 02
Pa3nen 2. CTpoenne U QyHKIMM Opranusma

Tema 2.2. ®opmMbl pa3MHOKEHHS OPraHU3MOB
Pe3yabTar 00ydeHus mo reme: XapakTepru3oBaTh CIIOCOOBI pa3MHOKEHUS.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Jlaiite onpeneneHue mpoueccy pa3MHOKEHUSI OPraHU3MOB.

2. Kakue Gpopmbl pa3sMHOKEHUS OPraHU3MOB BCTPEUAIOTCS B pUpoie?
3. Kakoe pa3MHOkeHHE Ha3bIBaeTCsl OECTONBIM?

4. Kakue BuibI 0€CIIOIOT0 Pa3MHOXKEHUS pa3In4aioT?

5. KakoBo 6nonoruyeckoe 3HadeHue 0eCroiaoro pa3MHOKEHUs?

6. B uem nmpenMyIIecTBoO MoJI0BOTO Pa3MHOKEHHS ITepe] OeCTIoNbIM?
7. Kakue criocoObl 0JIOBOTO pa3MHOKEHHUS BAM U3BECTHBI?

8. 'me u kak MPOUCXOAUT Pa3BUTHE MOJOBBIX KJIIETOK Y )KUBOTHBIX?

9. Urto Takoe ormonorBopenue? Kakum oHO ObIBaeT?

KonTpoaupyemblie komnerennuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHMS
Pesyabrar o0yuenusi mo Teme: ONHUCHIBAaTh 3aKOHOMEPHOCTH HACJEACTBEHHOCTH H
N3MCHUYHNBOCTH.

IlepeyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

1. Yro m3yyaer reHeTHKA?

2. ITouemy umenHo I. MeHenst CYUUTalOT OCHOBOIOJIOKHUKOM T€HETHKH ?

3. Uto Takoe uncTas IUHUS U THOpU?

4. YTo Takoe ajieNnbHbIe TeHbI (aJenu)?

5. Kakue ocoOu Ha3bIBarOTCSl TOMO3UTOTHBIMH, a KAKUE - TE€TEPO3UTroTaMu’?

6. Kakue npu3HaKu Ha3BIBAIOTCS JOMUHAHTHBIMU, a Kakue - perneccuBHbIMU? [IpuBenuTe
MpPUMEPBI TOMUHAHTHBIX U PEIECCUBHBIX PU3HAKOB OPTaHU3MOB.

7. Chopmynupyiite IpaBuiIo eqUHOO00pas3ust THOpHUI0B mepBoro mokoneHus . Menaens.

8. Chopmymupyiite npaBuiio pacmerieHus . Menaens.

9. ChopmynupyiitTe 3akoH YUCTOTHI TameT [. MeHpens.

10. B yem omymune aBYX MOHATHH: (DEHOTHUT U TEHOTHI?

11. Kakoe ckpemunBaHie Ha3bIBACTCS TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOT'O HACJIEIOBAHUS ITPU3HAKOB.

KonTpoaupyembie komnerenuuu: OK 02, OK 04

Pa3nen 3. Teopusi 3Boonuu

Tema 3.1. UcTopust 3BOJIIONHOHHOIO Y4eHHs. MHKPO3BOIIOLUSA

Pe3yabrar 00ydeHuss mo Teme: XapaKTepHU30BaTh MPEANOCBUIKM U JIBHXKYIINE CHIIBI
BO3HUKHOBCHUA MHOFOO6pa3I/Iﬂ BUIOB.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. KakoBbI cuiibHBIE U cl1abble CTOPOHBI cCUcTeMbl opranndeckoro mupa K. Jlunnes?
2. CpopmynmpyiiTe 0OCHOBHBIEC TIOJOKEHU dBOMoIMonHoi Teopun XK. b. Jlamapka.
3.[lepeuncanre NpeAnoOCHIKYA BOSHUKHOBEHHUS JAPBUHHU3MA.

4.1lepeurcauTe OCHOBHBIE MTOJOXKEHHSI CHHTETUYECKON TEOPUH SBOJIIOLIHH.



KonTposmpyembie komnerennuu: OK 02, OK 04

Tema 3.3. IIponcxoxaeHue 4eJa0BeKa — aHTPONOreHe3
Pe3yabrar 00ydyeHuss mo Teme: XapaKTepHU30BaTh MPEANOCBUIKM U JIBHXKYIIHE CHIIBI
BO3HUKHOBCHUA MHOFOO6paSI/Iﬂ BUIOB.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Jlaiite onpeneseHue aHTPOMIOIOTHH.

2. Kakue 3aauu cTosT nepes aHTponosorueii? M3 kakux pasaenoB COCTOMUT 3Ta Hayka?

3. Kakue naHHbIE JOKa3bIBAIOT POACTBO YEJIOBEKA C KUBOTHBIMU?

4. Ilepeuncnure XxapakTepHbIE YEPThI, OTIMYAIOIINE YETIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonormueckue M conuajibHble (PAKTOPBI SBWINCH IBMKYILUMH CHIIAMHU
aHTponoreHesa’?

6. Ilepeuncinre 1 0XapakTepu3yHTe OCHOBHBIE CTaJIMH IBOJIIOLUHN YEJIOBEKA.

7. [laiiTe onpeneneHue 4eI0BEYECKUM pacaM.

8. Ha kakue pacsl oApa3aessaoT COBpEMEHHOE yenoBedyecTBo? Ilepeuncianre oCHOBHbIE
IpU3HAKH pac.

9. IlpuBeante QaxThl, JOKA3bIBAOILINE €IUHCTBO YEIOBEUECKUX PaC.

KonTpoaupyembie komnerenuuu: OK 02, OK 04

Kpurepun onenuBanus:

«5» - OTBET NOJIHBIN, pa3BEPHYTHIN;

«4» - OTBET AOCTAaTOYHO MOJIHBIH, HO €CTh HETOUHOCTH;
«3» - OTBET KPaTKUil WU ¢ TPYOBIMHU OIINOKaMH;

«2» - OTBET HEBEPHBIN MU OTCYTCTBYET.



4.1.2.2. OuennBaeMasi TUCKYCCHS

Paznea 1. KieTka — cTPYKTYPHO-(YHKIIMOHAJbHAS €INHUIIA )KUBOTO

Tema 1.2. CTpyKTYpHO-PYHKIHMOHAIbHASI OPraHU3alMS KJIETOK

PesyabTar 00yyeHust mo teme: Pasnuyarh CyliecTBEHHBbIE NMPU3HAKU CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU IPUPOJIBI.

IlepeyeHb BONIPOCOB K OLICHMBAEMOM TUCKYCCHU:

1. Kakoe 3HaueHHE UMEIOT [IUTOJIOTUYECKHUE 3HAHUS B dKU3HU COBPEMEHHOTO YesloBeKa?

2. IloueMy MOXXHO YTBEpXkAaTh, YTO XHMHUYECKHIl COCTaB KJETKH SIBISETCS
JI0Ka3aTeJIbCTBOM €AMHCTBA KUBOW MPUPOJIBI U OOLUTHOCTH KUBOW U HEXKUBON IPUPOIBI?

3. Ilouemy yueHble CUMTAIOT, YTO NPOKAPUOTHl SABISAIOTCS Haubosiee IPEBHUMHU
OopraHu3MaMH Ha Halle raHere?

4. ITouemy TpyIHO J€UUTh OOJIE3HHU, BHI3bIBAEMbIE BUPYCAMU?

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Pa3nen 2. CTpoenne U QyHKIIMM OpraHusMa

Tema 2.1. CTpoeHue opranuszma

PesyabTar 00ydeHuss mno Teme: OIHUCHIBATH CTPOCHUE U B3aWMOCBA3b 4YacTel
MHOTOKJIETOYHOTO OpraHU3Ma.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM TMCKYCCHHU:

1. [Touemy 3BOJIOIMOHHOE Pa3BUTHE OPraHUYECKOr0 MHUpa MOILUIO MO MyTH MOSBICHUS
MHOTOKJIETOYHOCTH?

2. Yto wuMeroT OO0mIeTO W YeM OTIMYAIoTCAd MEXIy Cco0Ol OJHOKIIETOYHbIE,
MHOTOKJIETOYHBIE W KOJIOHUAJIbHBIE OPTaHU3MBbI?

3. Kak obecrnieunBaeTcsi B OpraHu3Me B3aUMOCBSA3b (DYHKIIMOHUPOBAHUS BCEX OPTaHOB?
OTBeT MOsICHUTE HA IPUMEPE OpPraHru3Ma YeoBeKa.

KonTtposmpyembie komnerennuu: OK 02, OK 04

Pa3nen 3. Teopust 3Bo100HH

Tema 3.2. MakposBosaouus. Bo3HnkHOBeHHe M pa3BUTHE KU3HU Ha 3emuie

Pesyiabrar o0yueHuss mo teme: XapakTepu30BaTh IMPEINOCBIIKA M JBUKYIIUE CHIIbI
BO3HMKHOBEHUS] MHOTOOOpa3us BUJIOB.

IlepeuyeHb BONPOCOB K OlleHMBAEMOW TUCKYCCHU:

1. OObsicHuTe, TOUEMy B TIpOLECCe PA3BUTHUS KU3HU Ha 3€mile OJHU OpPraHU3MBbI
BBIMHpAJIH, a2 HOBbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB MOSBIISIIUCH.

2. O0BsicHUTE, TTIOYEMY KOHEIl IPOTEPO30MCKOIN IpBI HA3BIBAIOT BEKOM MEIy3, XOTS B 3TO
Bpems Ha 3emiie 00UTa Il HE TOJIBKO KUIIEUHOTOIOCTHBIE )KUBOTHBIE.

3. Yd4eHble CUMTAIOT, 4TO repMadpOAUTHl (KUIIIEYHOMOIOCTHBIE, TNIOCKAE U KOJIBYATHIC
YEepBH, HEKOTOPHIE MOJUTIOCKH) SIBISIOTCS HamOoiee IPEeBHUMH >KUBOTHBIMHU OpPraHU3MAaMH.
KaxkoBo, Ha Ba1l B3misi1, 3Hau€HHE 000ETNOI0CTH U IOYEMY B XOJI€ IBOJIIOLMHU CTAJIN IIpeodiaaarhb
pa3AenbHOIONbIE BUIBIL.

4. JlokaxuTe pOACTBO OPTaHU3MOB PAa3HBIX CUCTEMATUYECKHUX TPYTII.

KonTposmpyembie komnerennuu: OK 02, OK 04
Pa3nen 4. JkoJi0rus

Tema 4.3. Buocgepa - rio6aabHAas IKOJIOTHYECKAS CHCTEMA
Pe3yabTar o0yuenusi mo teme: ONHCHIBATH CBSI3b MEXKIY OPraHU3MOM U CPEIOW €ro




obuTaHus. YCTaHABIMBATH CBA3b MEXKIY CTPYKTYpaMu OHOC(HEpHI.

IlepeyeHb BONPOCOB K OLIEHMBAEMOI THCKYCCHM:

1. TnoGanpHOe moTemieHue: MU} WIM peadbHOCTh? UTO BaM M3BECTHO O JaHHOM
seieHnn? Kakwe ¢akThl CyImecTBOBaHUS WM OTCYTCTBHS IJI00AJBHOTO TIIOTEIUICHUS BaM
U3BECTHBI?

2. O0bsicHUTE, Kakue (aKTOphl OTPaHUYMBAIOT PACIPOCTpAaHEHHE JKU3HU B aTrMocdepe,
autochepe, ruapocdepe.

3. Kakx MO)XHO oXapakTepru30BaTh HCTOPUIECKIE N3MEHEHHS POJIM YeoBeKa B Onocdepe?

4. B 4éM CcOCTOMT LIEHHOCTh OXpaHbl OnopazHooOpa3us? UTo NpUBOAUT K COKPAIIECHUIO
Oouonoruueckoro pasHooOpaszusa? [lodemy it yesoBeuecTBa BaXKHO HE JIOMYCTUTH OOCTHEHUS
6uopazHoobpazus’?

5. MOXHO J11 cUMTaTh 3aBEPILEHHBIM Ipoliecc hopMupoBanus 6uochepsr?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.5. Bausiane coHaJIbHO-3K0JI0TH4YecKNX (PAKTOPOB HA 310POBbE YeI0BeKa
Pesyabrar o0yuyeHussi mo Teme: IHTepnperupoBarh pe3ysabTaTbl IPOBEIECHHOTO
OMO3KOJIOTHYECKOTO IKCIIEPUMEHTA C UCTIONB30BAHUEM KOJIMYECTBEHHBIX METOJI0B

IlepeyeHb BONPOCOB K OLIEHUBAEMOM TMCKYCCHHU:

1. Kak cka3bIBaeTCsl COCTOSTHME IPUPOJHON OKPYIKAIOLIEeH cpeibl Ha 3I0pOBbE YesloBeKa?
Kakue wHemsBecTHble paHee OONE3HHM TOSBWIMCH B PE3ylbTare JACHCTBUS TEXHOTEHHBIX
dbakTopoB?

2. B mocnemnee BpeMs HaOmOmaeTcss TEHACHIMS K BCEOOIIeH KOMITBIOTEpU3ALUU:
NEepCOHANbHBIE KOMIBIOTEPHl HUCHOJB3YIOTCS Ha pabore, B Imkone, goma. OnHAaKo OHU
OTIpeJIeIEHHBIM 00pa30oM 3arps3HSIOT OKPYKAIOUIYIO Cpely, M 3TO OfHA M3 Hambolee BaXKHBIX
ceifuac sKojoruueckux mpobmem. UTto 3To 3a 3arps3HEHHWE M KaK OHO BIHUSIET Ha 30POBBE
yesioBeka’?

3. MoxeT a1 4enoBeK KUTh B OeciryMHON cpene? UTo sBiseTCS UCTOUHHUKOM IlymMa B
OKpy’KarolmeM Hac mpocTpaHcTBe? HazoBUTE NOCHENCTBUS IIYMOBOTO 3arpsi3HEHUS IS
yenoBeka. Kak Mbl MOjkeM OOPOTHCS C IIYMOBBIM 3arpsi3HeHHEM ?

4. Ham yacTto KakeTcs, YTO C 3arpsA3HEHHEM OKpY’Kalolleld Cpelbl Mbl CTaJIKUBAEMCS
JIUIIb Ha yJIHIIE, ¥ TO3TOMY Ha 3KOJIOTHIO HAIIMX KBapTUp oOpaiaem mano BHUMaHus. Kakue ke
OTAaCHOCTH TIOJICTEPETAIOT HAC JIOMa, M KaK OHM OTPa)XaroTcs Ha HamieM 3710poBbe? Kak MOHO
CHU3UTH BIMSIHUE BPEIHBIX SKOJOTHYECKUX (DAKTOPOB B HAIIUX KBapTUpax?

5. B 1990-e rr. ®unens Kactpo B Ha3ugaHUE CBOMM COTpa)kJaHaMm OTKa3ajcsi OT OJHOM
BpPEIHON TMPUBBIUKK, 3a 4YTO ObUI HarpaxieH Menainblo BceemupHO opranuzanuu
3npaBooxpaHeHus. OT yero oH oTkazajics? UTo Takoe MacCUBHOE KypEeHHE U YeM OHO OMacHO?

6. [Touemy npecTHIKHO BECTH 3I0POBBIN 00pa3 KU3HU?

KonTpoaupyembie komnerennuu: OK 02, OK 04, OK 07

Kputepun onenuBanus:

«5» - AKTHUBHOE yyacTHe B JUCKycCHUU. BbICKa3blBaHHME COOTBETCTBYET 33aJJaHHOU TEMe,
XapaKTepU3yeTcsl BBICOKOM MH(OPMATUBHOCTHIO U OPUTHHAIBHOCTBIO, APTYMEHTBI TIOAKPEIUIEHBI
yOeuTeNbHBIMU TIPUMEPaMH.

«4» - JlocTaTOYHO aKTMBHOE y4acTHe B JAMCKyccHU. Jlomyckaercss HEe3HAYMTENbHOE
OTKJIOHEHME OT TEMbl JUCKyCCUM. BpIcKa3plBaHME€ HOCHT OTYAaCTH  TPUBUAJIBHBIMU,
HOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThl NOAKpEIUIeHbl IpUMEpaMHu.

«3» - IlaccuBHoe yuwacTHe B JUCKycCHH. BBICKa3bIBaHHE XapaKTEpU3yeTCsl HU3KOH
UH(POPMATUBHOCTBIO, CTEPEOTUMHOCTIO, HE OTPa)KaeT MOJHOIO MOHWMAaHMS TEMbI JHCKYCCHH.
AprymeHTsl chopMynrpoBaHbl abcTpakTHO. [IprMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE ywacThe B JUCKYCCHH. BBICKa3piBaHHME HE COOTBETCTBYET 3aJaHHOM
TeMe, OTCYTCTBYIOT ApI'yMEHTBI B TIOJIb3Y KaKOH-TMOO TOYKHU 3pEHUsI.



4.1.2.3. O0cy:x1eHue 0 BONPOCaM JIEKIHHU

Pa3znea 1. KineTrka — cTpYKTYPHO-OYVHKIIMOHAJLHAA €IHHHUIIA ;KUBOTO
Tema 1.5. ’KuzHeHHBIH HUKJ KJIeTKH. MuTto3. Melio3
PesyabTar 00yueHns mo reme: XapakTepu3oBaTh KU3HEHHBIN LIUKIT KJIETKH.

IlepeuyeHb BONPOCOB 1Jis1 00CYKACHUS:

1. Kakue n3MeHeHus B KJIETKe MPEAIIECTBYIOT JeIeHUI0?

2. Oxapakrepu3yiiTe ¢a3bl METO3a U KPaTKO PACCKaKHUTE, KaK MIPOUCXOIUT ITOT IPOIIECC.
3. B geM 3akiroyaercss OHMOIOrHYeCKOe 3HaYEHHE MUTO3a?

4. YeMm Mel03 OTIHYACTCS OT MUTO3a?

5. B geM 3akirogaercst OMOI0rHYECKOE 3HAYEHNE Melo3a?

KonTtposmpyembie komnerennun: OK 02, OK 04

Kpurtepuu onenuBanus:

«5» - OTBET NOJIHBIH, pa3BEPHYTHIH;

«4» - OTBET AOCTAaTOYHO MOJIHBIH, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKUil WU ¢ TPyOBIMHU OIIMOKaMH;

«2» - OTBET HEBEPHBIN HJIU OTCYTCTBYET.



4.1.2.4. TectupoBanue

Paznea 2. Crpoenne 1 GYHKIIMH OPraHU3MAa

Tema 2.3. OHTOreHe3 pacTeHMid, ’)KWBOTHBIX U YeJI0BEKa

Pe3yabrar 00yueHusi mo reme: ONKCHIBaTh CTAANN OHTOTEHE3a PACTECHUH, )KUBOTHBIX U
YyeJIOBEKa.

TecToBoe 3a1aHMe
1. Ko BBes1 B OMOIOTHYECKYIO HAYKY TEPMUH «OHTOTEHE3»?
1) K. b. Jlamapk
2) Y. lapBuH
3) O. I I'exkenb
4) I Mennens

2. Ctaaust OTHOCIIOWHOTO 3apOIbIIIa;
1) neiipyna

2) Gnacryrna

3) ractpyna

4) me3onepma

3. JIByXCIIOMHBII 3apObIILL:
1) 6mactyna

2) Mopyia

3) Heiipyna

4) ractpyna

4. U3 me301epMbl POPMUPYIOTCSL:
1) nerkue

2) reueHb

3) KPOBEHOCHBIE COCY/IBI

4) HepBHAs cHCTEMa

5. Y N03BOHOUYHBIX )KHUBOTHBIX MPSIMOE Pa3BUTHE XapaKTEPHO JISL:
1) pBIO, 3eMHOBOIHBIX, PEIITHIIHIA

2) am(puOHiA, ITHII, MICKOITUTAFOIINX

3) 3eMHOBO/HBIX, MPECMBIKAIOIIIHXCS

4) nTHII, MIIEKOITUTAFOIIINX

6. YcraHOBHUTE COOTBETCTBHE MEXKIy THUIAMH IOCTIMOPUOHAIBHOTO PpA3BUTHS |
KOHKPETHBIMHU OPTaHU3MaMU:

[Ipumeps! opranu3smMoB Tunsl pa3BUTHA
1) Sctpebd-niepenenaTHUK A) Ipsimoe pa3ButTHe
2) BensiHka 0OBIKHOBCHHAS b) Henpsimoe pa3zButue

3) Bonbinas manga

4) Maickuii )KyK

5) lpeBecHas kBakiia
6) l'omy0Ooit kut

7) O3epHas IATyIKa
8) [Nayk-KpecTOBHUK

7. 3akoHunTe onpenenenne. CIusHUE MOJIOBBIX KIETOK -

8. 3akoHuuTe onpenesienne. OTUIONOTBOPEHHAS SHICKIIETKA -




9. 3akoHuuTe ompenesieHHe. Pa3BuTHe CUCTEM OPraHOB 3apOJIbIIIIA -

ITAJIOHBLI OTBETOB:

Ne zamaHus 1 3 4 5 6

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

OTBET OILIOJIOTBOPCHHUE 3UT0OTa OpraHoreHe3

KonTpoaupyemblie komnerennuu: OK 02

Tema 2.4. 3aK0HOMepPHOCTH HaCJIEIOBAHUS
Pesyabrar oO0yuennss mo teme: OnNuChIBaTh 3aKOHOMEPHOCTH HACJEICTBEHHOCTH U
u3MeHUuBOCTU. OmnpenesnsaTh BEpOATHOCTh BO3HUKHOBEHHUS HAC/EACTBEHHBIX INPU3HAKOB IpU

PAa3INIHBIX B38,PIMOI[GIZCTBH$IX T'CHOB.

TecToBo€ 3a1anue
1. K B3aumoaeiicTBUSIM aJUIENbHBIX T€HOB HE OTHOCST:

1) smmcTas, momMepuro, MOTH(UIMPYIOIIee ACHCTBHE TCHOB
2) KoOmepalr0, MHOKECTBEHHBIN aJlIeIN3M
3) CBEpXIOMUHUPOBAHUE, KOMILJIEMEHTAPHOCTh

4) KOIOMUHUPOBAaHKE, TPOMEKYTOUHOE TOMUHUPOBAHHE

2. IlposiBneHnE y TeTepO3UroT MPU3HAKOB, IETEPMUHUPYEMBIX ABYMS ajlieIsIMU HaOIto0-

JTaeTcCs MpHu:
1) cBepXIOMUHUPOBAHUU

2) snucrase

3) KOHIOMUHHUPOBAHUH

4) onumepun

3. HacnenoBanue 4eTBepTOii IPYMITBI KPOBH OTHOCST K THITY B3aUMOJICHCTBUS:

1) KonoMHUHUpPOBaHKE

2) cBEpXJIOMUHUPOBaHUE

3) nosHOE TOMUHUPOBAHUE

4) npoMexXyTOYHOE JOMUHUPOBAaHUE

4. HacnenoBaHue MIMHIIWUIOBOM OKPACKH Y KPOJIMKOB KOHTPOJIHUPYETCS TpeMs ajuielis-
Mmu: A, a u ah. Kaxxnas 0oco0b siBIisieTcss HOCUTENEM TOJIBKO JIBYX U3 HUX. DTO MpUMED:

1) xOMILJIEMEHTapHOCTH

2) KooTepauu

3) MHOXECTBEHHOTI'O ajljieInu3Ma
4) moaumMepun

5. IosiBieHue HOBOO6pa3OBaHI/II>'I IIpu COBMCCTHOM HeﬁCTBHH ABYX JOMHUHAHTHBIX HCaAJI-
JICJIBHBIX TCHOB, KOrga B TOMO3UI'OTHOM HMJIM B I'CTCPOZUTOTHOM COCTOSHHUH PA3BUBACTCA HOBEBIN

npu3HaK, HaOIoaaeTCs Mpu:
1) xOMILIEMEHTapHOCTH
2) koomnepanuu
3) NOIHOM JTOMUHHPOBAHUU
4) neficTBUM reHOB-MOAU(DUKATOPOB

6. Ecnu oguH TOMHHAHTHBIN Te€H MOJABIAET JEHCTBUE APYTOro JOMUHAHTHOTO I'eHa, TO -

3TO MPHUMED:
1) perieccuBHOTO AMKCTa3a




2) nonumepuu
3) 1OMHUHAHTHOTO 3MKCTa3a
4) MHOXECTBEHHOTO ajuleIn3Ma

ITAJIOHBI OTBETOB:

Ne 3amanust 1 2 3

S
(6]

OTBET 1 3 1

Koutposmnpyemsbie kommnerenuuu: OK 02

Tema 2.5. CueniieHHOe HacJleJ0BaHUe PU3HAKOB

Pe3y.m,TaT oﬁy'{e}mﬂ no rTeme: OnuUCHIBAThH 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U

TecToBoe 3a1anue
1. CuenuieHHOE Hacle0BaHUE -
1) coBMecTHOE HacleTOBaHUE JTFOOBIX TEHOB
2) COBMECTHOE HaclIeZIOBaHUE TEHOB, JIOKAIM30BAHHBIX B OJHOW XpPOMOCOME
3) HacJeJOBaHNE T€HOB, KOHTPOIHUPYIOIIUX CXOIHbIE MPU3HAKH
4) Hacie0BaHNE TEHOB Pa3HBIX XPOMOCOM

2. Ha kakux oObeKTax mpoBoaAwi uccienaoBanus T. Mopran
1) ropox

2) HOYHAsl KpacaBHIIa

3) Myxu po30¢UITBI

4) MbIm

3. Kakue nmpu3Haku MOTYT HACJIEIOBAThCS C TTOJIOM YeJIOBEKa?
1) poct

2) 1BeT 1a3

3) AaIbTOHU3M

4) criocoOHOCTH K (hu3nUIecKoit padboTte

4. Yucno rpynin CclENyIeHus B KapuOTHIIE YeJIOBEKa
11

2)2

3) 46

4) 23

5. B ombitax T. Moprana mnpu CKpemMBaHUM THOPHUIHOTO caMia

JTUTOMO3UTOTHOMW perieccCuBHON caMku (aabb) HabmoIan0CHh

1) nonHoOE crierIeHNE

2) HETIOJTHOE CIETUICHUE

3) He3aBUCHUMOE HACJICOBAHHE
4) cB0OOIHOE HACJICTOBAHHE

6. Kpoccunrosep - 310

1) oOMeH reHeTHYECKHM MaTepuaioM My Pa3InYHBIMH XPOMOCOMaMHU
2) oOMeH (hparMeHTaMu MEX,y ayTOCOMaMH U TOHOCOMaMHt

3) oOMeH (parMeHTaMH MEXTy XPOMAaTHIaMH OJHOM XPOMOCOMBI

HN3MCHYHNBOCTH. OHpe,I[eJ'IHTB BEPOATHOCTh BO3HHMKHOBCHHS HACJICACTBCHHBIX ITPU3HAKOB IIPpHU
CHCIIJICHHOM HACJICAOBaHHH.

(AaBb) w

4) 0OMeH MICHTHYHBIMH y4acTKaMH HECECTPUHCKMX XPOMATH OJJHOM Mapbl XpOMOCOM




7. B ponocnoBHO# npu perecCUBHOM X-CIIETNIEHHOM THIIE HACJICIOBAHUS
1) onuH U3 poauTenei o0s3aTebHO O00ICH

2) OONbHBIC B KaXKJIOM ITOKOJICHUU

3) paBHOBEPOATHO OOJCIOT MY>KUUHBI U HKCHII[HHBI

4) OONbHBI KEHIIUHBI 110 JTMHUK MaTepu

8. Cuna crerieHUs TeHOB B XpPOMOCOME

1) He 3aBUCHUT OT B3aUMOPACIIOTIOKECHHSI TEHOB

2) IPSIMO TIPOTIOPITUOHATTEHA PACCTOSHUIO MEXTy TeHAMHU
3) 3aBUCHUT OT COCTaBa 'EHOB

4) 06paTHO MPOMOPIIMOHATIEHA PACCTOSHUIO MEXTY TCHAMHU

9. B xaKkux cirydasx MOXKET POIUTHCS JIEBOYKA, Ooeroniasi reMopIneii?
1) ecnu 310poBasi MaTh TOMO3HMIOTHA, a OTeIl OoJieeT TeMOpIITUEH

2) eciii MaTh TETEPO3UTOTHA, a OTell OosieeT reMopuIneit

3) eciu OTell ¥ TOMO3UTOTHASI MaTh 3J0POBBI

4) ecii MaTh TETEPO3UTOTHA, & OTEI] 30POB

10. B xakoMm ciy4yae pomsTCs 310pPOBBIC JETH (MaJIbuMKU U JAEBOYKH), €CIU OTel] OoJeH

reMopuIHei?
1) maTh roMo3uroTHa 1O peneccuBHoMy npusHaky (XhXh)
2) MaTh TOMO3HMIOTHA M0 JOMUHAHTHOMY mpu3Haky (XHXH)
3) marsb rereposurotaa (XHXh)
4) B 1000M Citydae poasTcs OONbHbIE JCTH

ITAJIOHBI OTBETOB:

D
o1
(op]
~
(ee]

Ne 3amanusa 1 2 3
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OTBET 2 3 3

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

Pe3yabrar 00yueHuss mo teme: ONKCHIBATH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
M3MEHUYUBOCTH. ONpeAensaTh TUM MyTallUK MPU NIepeade HACIEICTBEHHBIX MPU3HAKOB.

TecToBoe 3axanne
1. BoiGepuTe TpU BepHBIX 0TBETAa U3 LIECTH.
Yem xapakTepu3yeTcsi TeHOMHAsI MyTalus?
1) u3MeHeHnueM HykJIeoTUHOU nocnenoBarenbHocTy JJHK
2) yTparoil OAHON XpOMOCOMBI B JUIIJIOUIHOM Habope
3) KpaTHBIM YBEJTUUYEHHUEM YHCIIa XPOMOCOM
4) N3MEHEHUEM CTPYKTYPbl CHHTE3UPYEMbIX OETIKOB
5) ynBoeHueM y4yacTKa XpOMOCOMBI
6) N3MEHEHUEM UYHCIIa XPOMOCOM B KapUOTHIIE

2. BoiOepuTe 1Ba BepHBIX OTBETA U3 MSTH.

MyTannoHHasi HM3MEHYMBOCTh IEpeAaeTcs II0 HacJeICTBY, TaK Kak
MHOTOKJICTOYHOM OPT'aHU3ME B:

1) Muokapae

2) sTeKIeTKax

3) mna3Me KpoBH

4) MEKKJIETOYHOM BEILIECTBE

5) cnepmaro3ougax

BO3HHKAcT B




3. BoiOepuTe 1Ba BEpHBIX 0TBETA U3 MATH.

Hopma peaknun:

1) u3MeHseT reHOTHUIl OpraHu3Ma

2) ompenenseTcsi TeHOTUIIOM OpraHnu3Ma

3) BeAeT K MyTaluu

4) u3MEHsIeT JIOKYChl T€HOB

5) bopMupyeT B OHTOr€HE3€E, B 3aBUCUMOCTH OT YCJIIOBUMN CPEbl, pa3Hble ()EHOTHUIIBI

4. Bce npuBeIéHHbIe HMKe TNPU3HAKH, KpoOMe [BYX, MOHO HCIOJb30BaTh B
KavyecTBe PUMepPa XPOMOCOMHBIX NepecTPoeK.

Omnpenenure ABa NMPU3HAKA, «BBINTAJAIOIMIMX» W3 OOILIEro CHHMCKa, U 3alUIINTE B OTBET
UQPBI, 0] KOTOPBIMU OHHU YKa3aHBI:

1) I[loBopot yuactka xpomocomsbl Ha 180 rpaaycoB OTHOCUTCS K MyTallUsM

2) 3aMeHa OIHOT0 HyKJIeOTH/1a Ha Apyroi B cTpykrype JHK

3) KomnpoBaHue y4acTka XpoMOCOMBI

4) YTpaTa yuyacTka XpOMOCOMBI

5) U3MeHeHune KonyecTBa XpoOMOCOM, KOTOPOE KpaTHO TalyIoOnIHOMY Habopy

5. BeiOepuTe 1Ba BEpPHBIX 0TBETA U3 MATH.

W3MeHYnBOCTb, KOTOpasi UTPAET PEIIAIOIIYIO POJIb B BOIIOIUH:
1) cooTHOCUTENBHAS

2) omnpeenéHHas

3) MyTanmoHHas

4) sKoJiorHyYecKas

5) reHOTUIIHYECKAS

6. Boi0epuTe 1Ba BEpPHBIX 0TBETA U3 MATH.

K HacnencTBeHHOM U3MEHUNBOCTH HE OTHOCUTCS] U3MEHUYHUBOCTH!
1) uHMBH Ty aTbHAS

2) MyTalMOHHasI

3) monudukarnmonHas

4) koMOMHATHBHAS

5) onpeneneHHas

7. BoiOepuTe TPM BEPHBIX 0TBETA M3 IIECTH.

MyTannoHHast UI3MEHYUBOCTH 00YCIIOBIICHA!

1) cnupanuzanueil XpoMocoM

2) cyq9aifHOW BCTpeUei raMeT MpH OTUIOA0TBOPEHUH

3) 3aMeHOIl HyKJICOTH/IOB

4) U3MEHEeHHUEM YHCIla XPOMOCOM

5) HE3aBUCHUMBIM PacCX0XkJIEHUEM TOMOJIOTUYHBIX XPOMOCOM B Mel03€
6) BCTaBKOH HYKJICOTHJIOB

8. YcTaHOBHTE COOTBETCTBHE MEKAY XaPaKTePUCTHKOM MYTALMH U €€ BUAOM:

XapaKkTepuCTHKa MyTalllu Bunx myranun

1) usmeHeHue nocnenoBaTeIbHOCTH HyKIeoTH10B B Mojekyie JJHK A) rennas

2) U3MEHEHHUE CTPOCHUS XPOMOCOM b) xpomocomHuas
3) U3MEHEHHUE YHCIIa XPOMOCOM B SApE B) renomuast

4) monuruIonIus
5) U3MEHEHHE TOCIIEIOBATEILHOCTH PACTIONOKEHNS TEHOB

9. YcraHoBHTe COOTBETCTBME MEXKIY XAPAKTEPUCTHKAMH HW3MEHYHMBOCTH H eé



BUIAMU

XapaKTepUCTUKN H3MEHUYMBOCTH Buapl 13MEHYHBOCTH
1) uzmensieT PeHOTHN B Mpeaenax HOPMbI peakluu A) MyTallMOHHAS
2) nepenaércs Mo HaCIeACTBY b) Mmomudukanmonnas

3) 3aTparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBACT OJIMHAKOBHIC U3MEHEHHS Y BceX ocoOel BHia
5) BBbI3BIBACT UHAUBHUAYAIbHBIC H3MCHEHHUS

6) amanTUBHA K YCIOBUSAM CPEIbI

ITAJIOHBI OTBETOB:

Ne 3anmanus 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 zamanus 9

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

KonTtposmpyembie komnerennuu: OK 01, OK 02

Pasnesa 4. Ixoaorus

Tema 4.1. Ikosiornueckue paxkTopsl M Cpelbl :KU3HU

Pesyabrar o0yuenusi mo reme: ONUCHIBAaTh CBSI3b MEXJAYy OPraHM3MOM U CPEJOH €ro
oOuTaHuUs.

TecroBoe 3a1anue
1. Hayka, n3y4aroias CBsI3u OPraHU3MOB C OKpY>KaroIel cpeoi
1) 300m0rus
2) 6otaHuKa
3) aHatomus
4) skonorus

2. ®akTOpbI HEXKUBOUM MPHUPOJIBI, BO3ACUCTBYIONINE HA OPTaHU3M
1) abuoTuveckue

2) buotnueckue

3) aHTpOIIOTeHHbIE

4) OMOXUMHUYECKHE

3. ®akTOphI KUBOK MPUPO/IBI, BO3ACHCTBYIOIINE HA OPTaHU3M
1) abuoTuveckue

2) buotnueckue

3) aHTpOIIOTeHHbIE

4) OMOXUMHUYECKHE

4. Bo3zeiicTBUE YeIIOBEKa U €ro XO3sHCTBEHHON AEATEIBHOCTH Ha KHUBBIE OPTaHU3MBI U
IPUPOJTY B IIETIOM

1) abuotuueckue GpaxTopsl

2) 6uotnyeckue GaKkTopbl

3) anTponoreHHble GaKTOPbI

4) duznonoruueckue GpakTopsl

5. Dxonoruveckuii paxTop, BBIXOISAIIHIA 32 MPEAETbl BHIHOCIUBOCTH OPraHU3MOB
1) aHTpOTIOTEHHBII

2) orpaHNYHBAIOIINN

3) abnoTHueckuit




4) cTuMynupyOIUit

6. BiusiHME )KUBBIX OPraHU3MOB APYT HA JpyTa
1) abuoTtnueckue HakTopsl

2) ouoTmueckue (hakTophI

3) aTponoreHHsle (hakToOpsI

4) husnonoruueckue GpakTopsl

7. buotnueckumu (hakTopamu SBIISIOTCS

1) ocymienue 60710T, BbIpyOKa J1€COB, CTPOUTENBCTBO JOPOT

2) pacteHus, 6akTepuu, rpuObl, )KUBOTHbBIE, BUPYCHI

3) mapa3uTHu3M, XMITHUYECTBO, KOHKYPEHIHs, CUMON03

4) Temneparypa, COCTaB BO3lyXa U IOYBbI, peibed, CBET, BIAKHOCTh

8. K abnotndeckum (aktopam Cpebl OTHOCSAT
1) oceHHuUl TUCTOMAT

2) CTPOUTENIBCTBO IIOTHH

3) oOWIBbHBIN CHEromaI

4) MUTpaLIMIO NITUIY

9. Boanast cpera obutaHust XapaKTepu3yeTcs CICIyIOMMMHA OCOOSHHOCTIMU
1) ManbIM cofiep:kaHueM KUCIopoaa

2) CWJIbHBIMU TIepenajgamMu JaBICHUS

3) HU3KOH TIOTHOCTHIO

4) orpaHMYEHHON MPOHULIAEMOCTbIO /ISl CBETA

5) oGunreM cBeTa U BBICOKUM COJIEp:KaHHuEeM KHCIopoaa

6) 3HaYUTENBHBIMU NI€pENaaMy TEMIIEPATYP

10. HazemHO-BO3mymiHasi cpeaa  OOWTaHHWS  XapaKTEpU3yeTcs  CIETYIOIUMHU
0COOCHHOCTSIMU

1) ManbIM coaiepkaHueM KUCI0poaa

2) CUIBHBIMU TIepenagaMy JaBICHUS

3) HU3KOM TIOTHOCTHIO

4) orpaHMYEHHOM MPOHUIIAEMOCTbIO JIJISl CBETA

5) obwmieM cBeTa M BBICOKUM COJIepKaHUEM KHUCIIOpoa

6) 3HaYUTENBLHBIMHU NIepernaiaMyu TEMIEPATyp

ITAJIOHBI OTBETOB:

Ne 3ananus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3,5,6
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KonTtposmpyembie komnerenuunu: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - rinod6anbHas IKOJIOTHYECKAs] CHCTEMAa
Pe3yabrar 00yueHuss mo teme: ONUCHIBATh CBA3b MEXAY OPraHM3MOM U CPEIOH €ro
oOuTaHus. YCTaHABIMBATh CBSI3b MEXKAY CTPYKTypamu Orochepsl.

TecToBOE 3a71aHUE
1. SIBieHus KpyroBOpoTa BEMIECTB W DHEPTUH, MPOUCXOASAIINE IMPH YYACTHH KHBBIX
OpraHU3MOB, U3y4YalOT Ha YPOBHE
1) 6uochepnom
2) GUOTeOLIEHOTUYECKOM
3) NOMyJSAIMOHHO-BHIOBOM




4) opraHu3MeHHOM

2. HeoOxoammoe yclioBUE COXpaHECHHS paBHOBECHS B Onochepe

1) sBOMIOIIUST OPTaHUYECKOTO MUPA

2) 3aMKHYTbII KpyrOBOPOT BELIECTB U SHEPTUU

3) ycuieHue NpOMBIIICHHON U CHUKEHHE CeIbCKOXO3SHCTBEHHON AEATEIbHOCTH
YyeJioBeKa

4) ycuseHne cenbCKOX03sIMCTBEHHON U CHIDKEHHE MTPOMBIIIJICHHOM NesTeIbHOCTH
YyeJioBeKa

3. B 6uochepe

1) buomacca pacteHuil paBHa 6omacce )KMBOTHBIX

2) 6uomacca >KMBOTHBIX BO MHOTO pa3 IPEBbIIIAET OMOMacCy pacTeHU

3) 6uomacca pacTeHuil BO MHOTO pa3 MpeBbILIaeT OMOMACCY )KUBOTHBIX

4) cooTHoLIEHUS! OUOMacC PaCTEeHUI U )KMBOTHBIX MIOCTOSIHHO U3MEHSIETCS

4. buocdepa sABISIETCS OTKPHITOW CUCTEMOM, TaK KaKk OHa
1) crtocoOHa K caMOpeTyJIsIun

2) cnocoOHa U3MEHSATHCS BO BpPEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIICCTB

5. Bepxuss rpanuna Ouocdepsl HaxoauTcst Ha BeicoTe 20 KM OT TOBEPXHOCTU 3€MIIH, TaK
KaK Tam

1) OTCYTCTBYET KUCIOPO/

2) OTCYTCTBYET CBET

3) oueHb HM3Kas TeMIepaTypa

4) pa3MeraeTcsi 030HOBBIH CIION

6. OOomnouka 3emin, HaceleHHas XHBBIMH OpPraHM3MaMH W IPEOOpa3OBaHHAS HMH,
Ha3bIBACTCS

1) ruapocdepa

2) mutochepa

3) Hoocepa

4) duocdepa

7. Tlo ompenenenwio B.M. Bepnaackoro Bemymas pojib B CO3JaHUM HOOCHEPHI
MPUHAJICKUT

1) 6akTepusam

2) pacTeHUsM

3) kocMocy

4) yenoBeKy

8. loxneprxanuto paBHOBeCHUs B OHocdepe, ee MeT0CTHOCTH CIIOCOOCTBYET
1) coxpaneHnue 6uopasHooOpazus

2) BCEIICHUE HOBBIX BUJIOB B DKOCUCTEMBI

3) cozmaHue arpo’KOCUCTEM

4) pacuimpeHue IO 3eMeJTb, 3aHATHIX KyJIbTYPHBIMU PACTCHUSMHU

9. YeroitunBocTh OMOCheps! Kak 1100aabHON SKOCUCTEMBI OIPEeseTCs
1) pazHooOpa3uemM ee BUJOBOIO COCTaBa

2) KOHKypEeHIIUEH MEXy OpraHu3MaMu

3) nonyasAMOHHBIMU BOJTHAMH



4) 3aKOHOMCPHOCTAMHU HACJICACTBCHHOCTU U UBMCHUYMBOCTU OPTraHU3MOB

10. Beinenenue B arMocepy OKCHIOB CEPBI, a30Ta BHI3BIBAET
1) ymeHbIIEHHE 030HOBOTO CIIOS

2) 3acoJIeHHe MUPOBOTO OKEeaHa

3) BhINaJIeHUE KUCTOTHBIX JOXKICH

4) yBenuueHue KOHIEHTPALUU YIJIEKHUCIIOro Ta3a

ITAJIOHBI OTBETOB:
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OTBET 1 2 3

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne aHTPONOreHHbIX (pakTOPOB HA Ouochepy

Pesyabrar o00yuyenus mno TeMe: OmnuceiBaTh MIOOANbHBIE M PErHMOHAJIBHBIC
9KOJIOTHYECKUE MpobieMbl M MyTH MX MuHuUMU3auuu. llpemnarate crnocoObl OEHCTBUS MO
0e30macHOMY MOBEACHUIO U CHIKCHMIO BIIMSHMS YellOBeKa Ha MPUPOAHYIO cpeny. BuiObupars
MepBbI JIsl COXpaHeHUs1 OMopa3HO0Opa3usl.

TecroBoe 3ananue
1. AuTponorenssie ()akToOpsI - 3TO
1) mroOble IeMCTBUS YeIOBEKa, M3MEHSIOIINE TIPUPOTY
2) BAMSHUE PUPO/IBI HA IEHCTBHS YelloOBeKa
3) yXyIIIeHHe SKOJIOTHIECKON CUTYaINH
4) yny4iieHue SKOJIOTHYECKON CUTYyaluu

2. U3 cimcka BeIOGpHTE MPSIMOM aHTPOIIOT€HHBIH (hakTop
1) SKCTOPT TOIJIMBHBIX MEJIET

2) IPOU3BOCTBO MOPOKEHOTO

3) BeIpyOKa porim

4) BbIIJIABKA METaJLIa

3. U3 criucka BbIOepUTE KOCBEHHBIN aHTPOIIOTEHHBIN (PakTop
1) CTPOUTENBCTBO IIIOTHHBI

2) CTPOUTENBCTBO HOBOT'O MOCENKA

3) MoaepHH3AIMS OYHCTHBIX COOPY>KEHUM CTAporo 3aBojia
4) OXOTHUYHUH CE30H

4. ITpsmoit HarpeB Onocdepsl K ueMy MpUBOAUT?
1) U3MEHEHHIO MTOTO/IBI

2) U3MEHEHHUIO HEOMOJIOTHYECKHUX TPOIIECCOB

3) U3MEHEHUIO KJInMaTa

4) HapyIIEHHUIO a30HOBOTO CIIOS

5. KpyroBopot kakoro BeliecTBa oka3aH Ha pUCYHKE?




1) Bogopona
2) yriepoja
3) azora

4) kucnopona

6. Pa3Benka, 100bI4a, epepabOTKa MOJIE3HBIX HCKOMIAEMBIX - 3TO KaKasl A TeIbHOCTD?
1) ropHO-TeXHUYECKas

2) UH)KEHEPHO-CTPOUTEIIbHASI

3) cenbCKOXO3SHCTBEHHAS

4) uHXeHepHast

7. CTpouTenbCcTBO BOJAOXpaHMIHILL, MIOTHH, ['DC - 3T0 Kakas AesITeNbHOCTh?
1) ropHO-TeXHUYECKas

2) UH)KUHEPHO-CTPOUTEIIbHAS

3) cenbCKOXO3HCTBEHHAS

8. K ueMy npuBOAMT CBEIEHUE JIECOB?

1) K U3MEHEHHIO Ta30BOT0 COCTaBa aTMOChepbl
2) K UI3MEHEHHIO KIIMMaTHYEeCKHUX yCIIOBUIl

3) K UI3MEHEHHUIO COCTOSHUS ITOYB

4) Bce OTBETHI BEPHBI

9. 3smenenus NpupoAbl B pC3yJabTaTEC MMPAMOIO BO3JCHUCTBUS X035IMCTBEHHON AEATEIbHO-

CTH 4YeJIOBeKa Ha MPUPOIHbIE 0OBEKTHI — 3TO .... BO3JIEUCTBUE

310 ...7

1) kpaTKOBpeMeHHOE
2) HETIOCPEICTBEHHOE
3) KOCBEHHOE

4) crabunusupyromiee

10. Bo3neticTBre yenoBeKa Ha IPUPOY B MPOIECCE €€ XO3SHCTBEHHOTO UCTIOIH30BAHUS -

1) npupoa0II0aB30BaHNE
2) 3KOJIOTHS

3) akocucremMa

4) GHOTEXHOJIOTHS



ITAJIOHBI OTBETOB:

Ne 3amanus 1 2 3 4
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OTBET 1 3 3

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 07

Kputepun ouennBanus:

3a KaK[IbIi MPaBUIIBHBIN OTBET, HAUUCIsieTcs | Ga.
«5» - mpaBWIbHO BbIMOJHEHO 91 — 100% 3ananuii;
«4» - npaBWIbHO BbINoJHEHO 71 — 90% 3ananuii;
«3» - mpaBWIbHO BBINOJHEHO 51 — 70% 3amanuii;
«2» - IpaBUJIBHO BBINIOJIHEHO MeHee 51% 3ananuil.




Tabauna 3 - ®opma HHPOPMALMOHHON KapPThl 0aHKA TECTOBBIX 3aIaHUM

KoumuectBo dpopm T3

Bcero KonTposmpyembie
HaunmenoBaHue pa3aesioB, Tem OTKpBITOrO 3akpsITOro Ha
T3 Ynopsgouyenue KOMIeTEeHIUH
THIIA THIIA COOTBETCTBHE
Pasnen 2. CrpoeHue W (yHKUMH 34 3 28 3 0 OK 01, OK 02
| opranusma =

Tema 2.3. OHTOreHe3 pacreHui, 9 3 5 1 0 OK 02
*KMBOTHBIX H YeJI0BeKa
Tema 24. 3aKkoHOMepHOCTH 6 0 6 0 0 OK 02
HacJe/I0BaHuUsl
Tema 2.5. CuemjieHHoe HacJiel0BaHHMe 10 0 10 0 0 OK 01, OK 02
NPU3HAKOB
Tema 2.6. 3akoHOMepHOCTH 9 0 7 2 0 OK 01, OK 02
U3MEHYUBOCTH
Pa3nen 4. Dxojiorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxosorudeckue (paxkrTopbl U 10 0 10 0 0 OK 01, OK 02, OK 07
cpeabl XKU3HHU
Tema 4.3. buocdepa - raodanbHasn 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYeCKas CHCTeMa
Tema 4.4. BiausiHue aHTPONOIeHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

dakTopoB Ha Ouochepy




4.1.2.5. YeTHble coo01IeHNs ¢ Tpe3eHTauueil

Paznen 1. KileTka — cTPYKTYPHO-GPYHKIMOHAJIbHAS eIMHUIA ;KUBOTO

Tema 1.2. CTpykTypHO-pYyHKIHMOHAIBLHASI OPraHU3aALMS KJIETOK

PesyabTrar o00ydyeHuss mo Teme: Pa3znuuarh CyLIECTBEHHBbIE IPHU3HAKU CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU IIPUPOJIBI.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Yex-1ucT /151 OLleHKH Npe3eHTAllH 0 BHPYCHOM MJIU OaKTepHaJbLHOM 3a00/IeBAHMU
OneHuTe Mpe3eHTaMI0 10 CIETYIOIIUM KPUTEPUSIM:

Hanwuue (1 6amn) /

DJIEeMEHTBI COIePKAHMSI
P orcytctBue (0 6aJ110B)

1. | TutryneHblii cnaiig (Ha3Banwe 3aboneBanus, D.M.O. aBropa
IIpEe3EHTAIIH)

Ornucanbl TPU3HAKU U CUMIITOMBI 3a00JI€BAHUS

Vkazanbl IIyTH ICpcaain 3a00J1eBaHUsA

Onucana IUarHocTuka

HpI/IBe,Z[CH NEPCUCHb NUCIIOJIB3YCMbBIX JICKAPCTBCHHBIX BCUICCTB

Onucanpl 0cCOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB

Onwucanbl Mepbl NPOPUIAKTUKH

YKa3aHbl HCTOUHUKH HUH(OpMaLIUU

©®ON|o 01~ W N

CobnroieHue eAMHOTO CTHIIS NIPE3EHTAlUU

-
©

Marepuan Obl1 HHTEpECEH

[EEN
=

Marepuan 6L 1oJIe3eH

IIkaja nepeBojaa 6aJJI0B B OTMETKY:

«5» - 11-10 6amnos

«4» - 9-8 6amnos

«3» - 7-6 6amnoB

«2» - MeHee 6 0aTOB WM OTCYTCTBUE PAOOTHI



4.1.3. 3aganusi, HanpaBJeHHbIe HA (JOPpMUPOBaAHHE YMEHUI H HABBIKOB

Pa3znea 1. KieTka — CTpYKTYPHO-(DYHKIIMOHAJIbHAS eTHHHUILA JKHBOI'0

Tema 1.2. CTpyKTYpHO-GPYHKIHMOHAIbHASI OPraHU3alNs KJIETOK

PesyabTar oOyueHusi mo Teme:

H3MCHCHHH C IIOMOIIBI0 MUKPOCKOIIA.

Pazauuars CYHICCTBCHHBIC TIIPU3HAKHW CTPOCHUA KIICTOK
OpTraHHU3MOB pPa3HbIX LApPCTB JKHUBOH HIpUPOABI. HpOBOI[I/ITB Ha6J'IIOI[eHI/Ie KIICTOUHBIX CTPYKTYp U HUX

JlaboparopHnas padora Nel
CrpoeHne KJIeTKH (pacTeHusl, ;)KUBOTHbIE, TPHObI) M KJIeTOYHbIE BKJIYEHUs (KpaxmaJ,
KAPOTHHOU/bI, XJIOPOILIACTBI, XPOMOILIACTHI

Heap padorbl: 3aKpenuTb yMEHHE TOTOBUTH MHUKpOIpENnaparbl M paccMaTpuBaTh HX IOJ
MHKPOCKOIIOM, HAXOAUTh OCOOEHHOCTH CTPOEHUS KJIETOK pa3iMyHbIX OPraHU3MOB, CPABHUBATh UX MEXIY

CcO0O01.

1.Bonpochl I IONYCKA K JIA00paATOPHOM padore:

1. HazoBuTE OCHOBHBIE YAaCTH MUKPOCKOIIA U ONUIINTE UX (PYHKIIHU.
2. Uto Takoe mpeaIMeTHOE U TOKPOBHOE cTekia? [[is uero oHu HYKHbI?
3. [lepeuncnuTe OCHOBHBIE MTpaBuiia pabOThl C MUKPOCKOTIOM.

2.IlpoBeaeHue ONBLITOB

O6opynoBaHue U Mocysa

MarepuaJibl ¥ peaKTUBbI

1. Mukpockonsl

1.Boxa

2. IlpenmeTHBIE M IOKPOBHBIE CTEKJIA

2. Pa3BefieHHbBIE B BOJIE JPOKIKHU

3. CTex/IIHHBIE TAJIOYKHA

3. JIyk peryatbiii

4. CtakaHbl

5. ®unsrpoBasibHas Oymara (canderka)

6. CTepwIbHBII HINIATENh

AJTrOopUTM IpoBeIeHHsI paboThI

BOHpOCBI " 3aJJaHUA

1. U3yuyeHune cTpOeHHs PACTUTEIbHON KJIETKH
1.1. CHATb ¢ BHYyTpEHHEH MOBEPXHOCTU MSICHCTOMI
YEIlyH JIyKOBUILBI TOHKYIO IIJIEHKY — 3IHUJEPMY.

1.2. IlomecTuTh KycO4€eK 3MUAEPMBI Ha MPEAMETHOE
CTEKJIO B KaILIKO BOJBI.

1.3. HakpbITh 00BEKT MOKPOBHBIM CTEKJIOM.

1.4. PaccMoTpeTh KIIETKM SMUAEPMBI MOJ Pa3JINy-
HBIM YBEIMYEHUEM MUKPOCKOMA.

Omnpenenure GopMy KIETOK.

Haiinure sinpo, Bakyosu, 00OJIOUKY KIIET-
KH.

3apucyiiTe HECKOJBKO KJIETOK SMUIAEPMBI,
0003HauMB Ha PUCYHKE: [IUTOILIA3MY, SAPO,
BaKyOJIH, 000JIOUKY KIETKU

2. U3yueHue CTPOEHMSI ) KUBOTHOM KJIETKH

2.1. TlpoBecTu CTEpWIBHBIM IIMNATEIEM C JIETKUM
HAXHUMOM 10 HEOY WUITU 10 IE€CHAM.

2.2. HanecTu KamenbKy CIIOHBI Ha TPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKJIOM.

PaccmoTpuTe Ha KOHYMKE IINaTens B
KaleslbKe CIIOHBl CIYLIEHHBbIE KIIETKH
AMUTENHS.

PaccmoTrpute Ha mpenapare OTAEIbHBIE
KPYIIHbIE IUIOCKUE KJIETKM HEMpPaBUIbHOMN

2.3. Paccmorpers mpemapar 1ipu  OoibiioM | popMbl. Bomblnas 4yacTe KIETOK MEPTBBIE,

YBEJIMYEHUHU c IPUKPBITON nuadparMoii | M0O3TOMy B HUX XOPOILIO 3aMETHO SAPO.

KOH/JIEHCATOpA. 3apucyite HECKOJIBKO KJIETOK, 0003HAubTe
PO U LIUTOIIIA3MY.

3. MWM3y4yeHue CTpOeHHsI KJeTKHM Jposx:keil | Haiinure JPOAKEBYIO KJIETKY,

(rpudb)

3.1. IlomecTuth CTEKISIHHOW MaJOYKOW KaIUTIO
pacTBopa ¢ IpOX>KaMHU Ha MPEAMETHOE CTEKJIO.

3.2. HakppITh ee MOKpOBHBIM cTekJoM. Eciu ectb

paccMoTpeTh ee (opMy U OTIeNbHbIE
YacTH.

3apucyiiTe HECKOJBbKO KIIETOK, ChaejaiTe
MOJIHCH.




W3JIMIIKA  JKUJIKOCTH, YJAJIUTE €€ C TIOMOUIBIO
¢bunsTpoBanbHOM Oymaru (canderku).
3.3. PaccMotpeTh npenapar noj MUKPOCKOIIOM

HToroBasi KOHTPOJILHAS YACTh JA00PATOPHOI Pa00ThI (BBINOJHUTH HCHbMEHHO):

1. M3 kakuX OCHOBHBIX YacTell COCTOUT Jt00as KieTka?

2. Yto0 001Iero UMeeTcs B CTPOCHUN PACTUTEIHHON M KHUBOTHOH KIIETOK?

3. UeMm pa3nuyarorcs 3TU KIeTKu?

4. Yem 00BACHUTH, YTO, OyyUd YCTPOCHHBIMH 110 €IMHOMY ILIaHy, KJIETKH BECbMa pa3HOOOpa3HbI
o hopme u pazmepam?

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04

Pa3nen 4. JkoJiorus

Tema 4.5. Biusinne connaabHO-IKOJI0THYeCKUX (PAKTOPOB HA 310POBbE Ye10BEKA

Pesyabrar  00y4yenuss mo Teme: IHTepmperupoBaTh  pe3ynbTaTbl  IIPOBEIACHHOIO
OHMOIKOJIOTMYECKOI0 3KCIIEPUMEHTA C UCIIOJIB30BAaHUEM KOJIMYECTBEHHBIX METOJIOB.

JlaGopaTopHnasi padora Ne2
YMmcTBeHHas1 paboTOCIIOCOOHOCTH

Lean padoTshl: uccieq0BaHNE YMCTBEHHON paboTOCIIOCOOHOCTH.

®opmyaupoBka 3ananusi: OmnpeneneHue yYMCTBEHHOM pPabOTOCIIOCOOHOCTH IOCPENCTBOM
KOPPEKTYPHOI'O TECTA.

OO6opynoBanue: OykBeHHbIE TaOIULIbI AHPUMOBA; CEKYHAOMED.

YMcTBeHHas paboOTOCIOCOOHOCTh YENOBEKa 3aBHCUT OT MHOTUX (DaKTOPOB, COBOKYIHOCTH
KOTOPBIX MOYKHO pa3e/IuTh Ha TPH OCHOBHBIE I'PYTIIbI:

@usuonozuueckue ¢axkmopvl - BO3pACT, MOJ, YpPOBEHb (U3NUECKOr0 M (YHKIHOHAIHHOTO
pa3BUTHs, COCTOSIHUE 3/10POBbS, TUTAHUE U JP.;

Gaxkmopul uzuueckoco xapaxkmepa, OTpakawollue reorpapuueckue, KIMMaTHYeCKHE YCIOBUS
CYLLECTBOBAHMSI;

ncuxuyeckue ¢oaxmopwsi - MOTUBAIMS 1€ATEIbHOCTH, SMOIIMOHAIILHBIN HACTPOH U JIp.

Iloka3zarenn yMCTBEHHOH pabOTOCHOCOOHOCTH CIyXaT JJisl HMHTErpaibHOW XapaKTepUCTUKU
(YHKIIMOHAJIBHOTO COCTOSIHUS OpraHu3Ma.

Xox padorbr:
1. B Tabnunie Audumona (Tabnuna 1) BeruepkuBaiiTe 3aanHble OyKBbI B TEUCHUE 4 MUHYT.

Tabmuua 1. KoppektypHblii TecT (Tabnuua AHpUMOBa)
CXaBCXCBHAXHANCHXBXBKCHAUCBXBXEHAHU
BHXMBCHAaBCaBCHAaEKEaXBKEXCBCHauUCauC
HXUCXBXEKBXMUBXCUCHECHHAUCHKXKHUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXUCCHAaKCKBX
NCHAaNXAaCXKHNCHAXCKEXCUCHAXKEKEKXBHUC
CHAMCBHKXBAaMCHAaXKEXCHAaKCBEeBEaUCHA
KXKEKHECHUCHBEXCHANCKECHKHAECCHKXKBHUX
AUCHACXKBEHHXBEAUCHKAUKEBHBHKBXAaBE
KaXBEHMUBHKXHNCHANKBHUECAKEHNBAaKCBEHKCB
HKECHKCBXUECBXKHKBCKBEBKHHUECAaBUEXE
KEeMBKaNCHAaCHAaNCXaKBHHAKCXaHMEeHACHAH
€EBXAaKXCHEHMCHAUCKBHBKXBEKEBKBHAaMNCCH
ABCHAKXAaCECHANCECXKBAaNCHACAaBKXCHEH



BUKBCHAUNCHCKXAaBUXHBHXKXCXHBHUCHBCAcC
HKCXBHBHACBHCHBHACHXBXBHUCHACHUCKAaUB
K€CMHCHCCACHUXBKCBHUCHACAUCHKBXHUNKXHKC
CaAaKAaCKXCBCKXCKXHAQUCHKABCBCCHAQUCCKX
NCHCUCHBUCXKBXCHUBHAKHUNCXANUNECBKCKHUCXC
BXBAaKCHCHAUWAHNCHAKCXKUBXHHUKCHAQNUBCCH
CHAUKBECEXKXBCCKHCXHNAaCHAQKCXKBXBXCfC€accC
CKXCKHAQUBKBKXCUKXHUCHAUNKXAaKCHAUCHBK
NCHAUCHKXAaKCHUBAUCBKHUHXBANBXCHHNXBHK
XBCKKCHKCXAaHNCXCHANUCXCECXCKCHUNCBHCK
AdBCHAXNAaKBCHUBCAaNKBABHXHABXKCECEBXXCK
CHaAaBCCKBXCKCHAKXBCHXCBCXKAaCHBXHHKCaA
K€EBCXHBHXHBKAHCCHKXHWNAaHCKAaCHUBCHUXAK
KHCHHCKHBHCXXAUBCHHAHAUXHUXKBXAaHCK
NCHKCHKXaMWNHaAaBHCHBCHKAaUCXanNCCHAaABHAa
HCKAUNBKXAaKHNHCHBHUCKXAaUXBKAUCXBBCKBC
HAUCHUXCKBKHCHAUNCHXHAQUCBECEXBCKAaNCXUB

2. Ilo oxoHuaHwum pabOTBI TOJCUMTANTE OOIIEe KOIMYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIUEPKHYTHIX OyKB (M), o01iee KoJudecTBO OyKB, KOTOpOE HEOOXOIUMO ObLIO BBIUEPKHYTH

B IPOCMOTpeHHOM TekcTe (N) U KOIM4ecTBO ouInOoK (n).

3. Beruucnure:
K02 (HUIIMEHT TOYHOCTH BBITIOIHEHUSI 3a1aHus (A):

A=M/N;

k03 (HUIMEHT YMCTBEHHOU TTpoaykTuBHOCTH (P):

P=AxS;

00beM 3puTenbHOi nHpopManmu (Q, OUT):

Q=0,5936x S,

rae 0,5936 — cpeanuit 00beM HHGOPMAIIMH, TPUXOIAIINNACS Ha OTMH 3HAK;
CKOpOCTh TiepepaboTku nHpopmaruu, Our/c:

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

rae 2,807 6uta — motepst HHGOPMAIIMH, TPUXOAIIICHCS Ha OMH MPOMYIIEHHBIN 3HAK;
T- Bpemsi BBITIOJTHEHUS 3a/1aHMs, C;

YCTOﬁqHBOCTL BHUMAHMUA:

YB=S/N.

4. lanHble pacyeToB 3aHecuTe B Tabuiy 2. Onpenenure CpeIHerpynnoBble 3HAYEHHUS.



Tabnuma 2. Pe3ynbraThl nccaeaoBaHusi YMCTBEHHOM pab0TOCIIOCOOHOCTH

Janneie A

P Q

CIIN ¥YB

NuauBuyanbHbIe

CpenHerpynnoBble

5. OpHEHTUPOBOYHO OIEHUTE YMCTBEHHYIO pab0OTOCIIOCOOHOCTH MO JAHHBIM TaOIHIIBI 3.

Tabmuua 3. Kpurepuu ouenku ymctBeHHOro Tpyaa (Amunos H.H., 2005)

KonmnuectBo Tpyzaa - mpocMoTpe-

KavecTBo Tpyna - nonyiieHo

Onenka
HO 3HAaKOB omOoK
OTnuyHO bonee 1000 2 1 MeHee
Xoporio 900-1000 3-5
YII0BIIETBOPUTEIBHO 800-900 6-10
HeynosnerBopurenbHo Menee 800 11 u Gonee

6. OuleHuTe YpOBEHb HHAMBUAYATbHON Pab0TOCIIOCOOHOCTH B CPAaBHEHUH CO CPEIHErPYIIIOBBIMU

1 OLICHOYHBIMHU JaHHBIMMU.

3ananue sBIseTcs NpoQecCHOHATbHO-OPUEHTUPOBAHHBIM.

Kontponupyembie komnerenuun: OK 02, OK 04, OK 07, [IK 2.3

Paznena 1. KieTka — cTpYKTYPHO-GVHKIIMOHAJLHAA €IUHUIIA ;KHBOI'O

Tema 1.2. CTpyKTYpPHO-PYHKIIMOHAILHAS OPraHU3alus KJIeTOK
PesyabTrar o00y4eHuss mo Teme:

OpPraHU3MOB Pa3HBIX [APCTB KUBOU MPUPOJIBI.

IIpakTuyeckoe 3ansaTue Nel

Paziauuarn CYHICCTBCHHBIC TMPHU3HAKKW CTPOCHUA KIICTOK

Bupycnblie u 0akTepuagbHbie 3a00eBanusi. O0mye NPUHIMIIBI MCI0JIb30BAHUS
JIEKAPCTBEHHBIX BemecTB. Oc00eHHOCTH NPUMEHEHUs1 AHTUOMOTHKOB.

@opMyJIUPOBKA 3aJaHMA: TOATOTOBETE YCTHOE COOOIIEHHWE ¢ TIpe3eHTanueii o0 OIHOM
BUPYCHOM WJIM OaKkTepHalbHOM 3a00JeBaHMM M3 IepeuHsi. Pabora BeIONHSETCS B Mapax. B crpykrype
COOOIIECHUS U TIPE3CHTAIIMH HEOOXOIUMO OTPA3UTh:

Jnarnoctuka

NN E

Ha3zBanue 3a0oneBanus
[Ipu3Haky U CUMIOTOMBI 3200JI€BaHUS
[TyTn nepenaun 3a60seBaHMs

Hcnonp3yemble JIEKapCTBEHHBIE BEIIECTBA
OcobeHHOCTH TPUMEHEHHSI aHTHOMOTHUKOB
Meps! TpopHIaKTUKH

WcTounnku nHpopmanuu

IIpuMepHBIii IepeyeHb BUPYCHBIX H 0aKTepHAJIbHBIX 3200JIeBaHNI YeJI0BEKA

Bupycubie HHpexnuu:

COVID-19,

TPHII,

OPBU,

BHPYCHBIC TETIATHUTHI,
BUY,

MH(EKIMOHHBI MOHOHYKJIE03,

repriec,



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

BETpsIHAS OCIIA,
KODb,
KJICTIIEBOM HHIIE(aHT.

bakTepuajbHble HHbEKIHUHN:
JU3EHTEpUs,

CaJIbMOHEJIE3,

TyOepKynes,

xoJnepa,

yyma,

cubupckas s3Ba,

KOKJIIOIII,

CTOJIOHSIK.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpykTypHO-pyHKIHMOHAJIBHBIC (AKTOPBI HACJIEACTBEHHOCTH

Pesyabrar 00ydyeHuss mo Tteme: Pa3inuaTh CyIIECTBEHHbIE NPU3HAKH CTPOEHHUS KIIETOK
OpPraHU3MOB Pa3HBIX IIAPCTB XKUBOW Mpupoasl. OnpenensTe nocienoBareabHocTh HykiaeotuaoB JJHK u
PHK.

IIpakTH4eckoe 3ansaTHE No2
Pemienue 3a1a4 Ha onpene/ieHue MOCIeI0BaTeJIbHOCTH HYKJICOTH/I0B, AMUHOKHCJIOT B HOPME U B
cy4yae U3MEHEeHHs 1ocJiefoBare1bHOCTH HyKIeoTuaoB JJTHK

He.]]b: HayduTbCAd pPCUIATb THIIMYHBIC 3ada4M Ha OIPCACIICHHUC ITOCICAOBATCIbHOCTHU
HYKJIICOTUI0B, aAMUHOKHCJIIOT B HOPMEC U B CJIy4aC UBMCHCHUS NTOCJIICAOBATCIIbHOCTH HYKJIICOTU10B I[HK

q)OpMyJII/Ip()BRa 3aJaHMdA: PCIINTE 3aa4M Ha YCTAHOBJICHUE ITOCJIICA0BATCIIbHOCTH HYKICOTHUI0B,
AMHWHOKHUCIIOT B HOPMEC U B CIy4ac U3MCHCHUS IMOCICI0BATCIbHOCTU HYKJICOTHI0B I[HK

3amaya 1. Onna u3 uenouek JHK umeer nocnenosarensnocts Hykneotua: AI'T ALl TAT ALT
HI'A TTT AII. Kakyroo mnocineaoBaTelbHOCTh HYKJICOTHAOB uMeeT Bropas uenodka JIHK Toit ke
MOJIEKYJIBI.

3amaua 2. IlocinenoBaTenbHOCTh HYKJICOTHIOB B Hadajie TeHa, XPaHAIEero nHPOpMaLuio o Oenke
uHcynuHe, HaunHaeTcsa Tak: AAA ALl OTT OTT I'TA TAll. Hanumure mnociienoBaTelIbHOCTH
AMUHOKHCIIOT, KOTOPOM HAYMHAETCS 1IETlb UHCYJIMHA.

3anaya 3. Yyactok moinekynsl ”PHK coctout u3 nocnenoBarenbHocTd Hykieotuaos: I'IIY-ATLl-
ATY-VI'V-IHATI. U3 kakux aMHHOKHUCIIOT OyJET COCTOSTh OEJI0K, CHHTE3UPOBAHHBIM Ha 3TOH MoJjiekyie?
Omnpenenure nociea0BaTeIbHOCTh HyKJIeoTH10B B ienu JIHK, ¢ koTopoil mpousonia TpaHCKPUIILIHSL.

3amaya 4. VYuacTtok OETKOBOM MOJIEKYJIBl COCTOMT W3 CIEAYIOUIEH MOCIeA0BaTeIbHOCTH
AMUHOKHCIIOT: METHOHHH - apTUHUH - aJaHuH - UIUH. OnpeneanTe BO3MOXKHYIO MMOCIeI0BaTeIbHOCTD
HyKJIeoTH10B B Monekyie JTHK.

3amada 5. Kak m3MeHHTCS CTpYKTYpa Oenka, eciii u3 koaupyromei ero nenu JJHK: I'-A-A-T-TI'-T-
A-T'-II-T-A-I" ynanute 4-i1 HykJI€0THA?

3amaua 6. Omnpenenute TpumieTsl (antukononsl) TPHK, yuacTByromue B cuHTese Oenka, eciu
komupytouuii ¢pparment JIHK cocrout u3 nykneorunos: I'-I-T-A-LI-I'-A-T-I'-T-II-A-A-I"-A. Cxonbko
TPHK yuactByer B cunTe3e 6enka? Kakue aMUHOKHUCIIOTH 3aKoqupoBaHbl B 3Toi JTHK?


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

Kpurtepun ouennBanus:

«5» - Bce OTBETHI BEPHHBI;

«4y» - momyIieHa o/iHa OIMOKa;

«3» - gomyuIeHsl 2 OIHOKH;

«2» - morytieHsl 3 U 0oJee OmMOOK WM paboTa HE BHIITOJTHEHA.

Kontponupyembie komnerenuun: OK 01, OK 02

Pa3nen 2. CTpoenne u QyHKIMYM OpranusmMa

Tema 2.4. 3aK0oHOMEPHOCTH HACJIETOBAHUS

Pesyabrar o00ydyenus mno Teme: OMNUCHBATE 3aKOHOMEPHOCTH HACICACTBEHHOCTH U
M3MeHYUBOCTU. OIpenensaTh BEpOSTHOCTh BOZHUKHOBEHUS HACIEICTBEHHBIX IPU3HAKOB IPU MOHO-, JH-,
MOJUTHOPHUIHOM U aHATU3UPYIOLIEM CKPELIUBAHHUH.

IIpakTH4eckoe 3ansaTHEe Ne3
Pemenne 3a1a4 Ha onpe/e/ieHne BEPOSITHOCTH BOSHMKHOBEHHS HACIeICTBEHHBIX MPU3HAKOB MPH
MOHO-, 1U-, IOJTUTHOPUIHOM M AHATU3MPYIOIIEM CKPelllUBAHUHU, COCTABJIEHUE FTeHOTHITNYECKHX
cXeM CKpelluBaHus

I_Ie.m,: HAay4dYUThCA PpCUIaTh TUIIMYHBIC 3aJa4d Ha OIPEACICHUC BCPOATHOCTH BO3HHUKHOBCHHSA
HACJICACTBCHHLIX ITPU3HAKOB IIPpU MOHO-, 1H1-, HOJII/IFI/I6pI/II[HOM " aHAJIM3UPYIOMICM CKPCIINBAHUH.
(I)OpMyJII/IPOBKa 3alaHUA: PCHINTE 3a1a4n, COCTaBUB CXEMBI CKPCIIMBAHUA.

3amaya 1. Y 4enoBeka aabOMHU3M M CIIOCOOHOCTH MPEUMYIIECTBEHHO BIIAJICTh JICBOW PYKOH -
PELIECCUBHBIE MPU3HAKHU, HACIEAYIOIIHUECS HE3aBUCHUMO. KakOBbI I'€HOTHUIIBI POAUTENEH C HOPMAIBHOMN
MUTMEHTalMe! U BIAJCIONINX PaBO pyKOH, €ClIM Y HUX pOIUIIcsS peOeHOK anbOUHOC U JeBmia?

3amaua 2. VYV 4yenoBeka MPaBOPYKOCTb JAOMUHHUPYET HaJ JEBOPYKOCTHIO, Kaperia3ocTb Haj
rony6ornazocThio. ['omy0Oornas3elil mpaBiia >KeHUIICS Ha Kaperiia3oi mpasiie. Y HUX POJAWIOCH JIBOE JIeTel
- Kapernasblii JeBma M romyOornaspiii mpasma. OT BTOPOro Opaka STOTO e MYXKUMHBI C Kaperia3ou
HpaBIHOﬁ POOMIIOCH [JCBATH KapeCrila3blX IIeTef/'I, OKa3aBIIMUXCA ITpaBlIaMH. OHpeIIeJII/ITB TCHOTHUIIBI
MY>KYHHBI U 00€HX JKeHIITIH.

3amada 3. Y 4enoBeKka KOCOJIANIOCTb JAOMUHHUPYET HaJ HOPMAIBHBIM CTPOCHHEM CTOIBI, a
HOpPMaJIbHBI 0OMEH YIJIEBONIOB - HAJl CaXapHbIM auaderoM. JKeHInHa, UMerolIasi HOpMaJIbHOE CTPOCHUE
CTONBI U HOpPMallbHBIH OOMEH YIVIEBOIOB, BBIILIA 3aMy’K 33 KOCOJAIOr0 MY>KYMHY C HOPMAaJbHBIM
oOMeHOM yrieBooB. OT 3Toro Opaka pOAMIOCH JBOE JETEH, y OJHOIN0 U3 KOTOPBIX pa3BHBAJIaCh
KOCOJIaIIOCTh, @ y JPYToro - caxapHblii auaber. MOXHO 1M ONpenesuTh TI'€HOTUIBI POAMUTENEeH IO
¢benotumy ux nereit? Kakue emie reHOTHITBI U (PEHOTHIIBI JETEH BO3MOXKHBI B JAHHOW ceMbe?

3anada 4. V Ilern u Camn kapue miasa, a y ux cectpsl Mammu - romyosle. Mama 3Tux nereit
roiy0oria3as, XoTs ee pOoJAUTeNn UMeNu Kapue miaza. Kakoil mpusHak nomuHupyet? Kakoit nBet mas y
nansl? Hanuimure reHoTHIEBI BCexX NEPCUNCIICHHBIX JIUII.

Kpurtepun ouennBanus:

«5» - BCe OTBETHI BEPHHI;

«4y» - momyIieHa o/iHa OIMOKa;

«3» - AOMyIIEHBI 2 OIIHOKH;

«2» - morytieHsl 3 ¥ 0oJee OmMOOK WK paboTa HE BHIITOJTHEHA.

Kontponupyembie komnerenuun: OK 02, OK 04



Tema 2.5. CuenJieHHoe HacJieJ0BaHHe TPU3HAKOB

Pesynbrar oOy4enus mo Teme: OmnucbiBaTh 3aKOHOMEPHOCTHM HACJEICTBEHHOCTH U
N3MCHUYUBOCTHU. OHpeI[eJ'ISITI) BGpOﬂTHOCTB BO3HHUKHOBCHHA HACJIICICTBCHHBIX HpI/ISHaKOB HpPI CLCIINICHHOM
HaCIEI0BaHHUU.

IIpakTuyeckoe 3ansitue Ned
Pemienue 3aga4 Ha onpeae/ieHHe BePOITHOCTH BOSHUKHOBEHHS HACJIEACTBEHHBIX IPU3HAKOB
MPHU CUENJIEHHOM HACJIe0BAHUHU, COCTABJIEHHE TeHOTUIIMYECKHX CXeM CKpelluBaHMs

He.]'[b: HAy4YUThCA PCUIATHL TUIIMYHBIC 3aJa4v Ha OIPCACICHUC BCPOATHOCTHU BO3HHUKHOBCHUS
HACJICACTBCHHBIX ITPHU3HAKOB ITPU CHCIIJICHHOM HACJICOOBaHUU.
(I)OpMy.TII/lpOBKa 3aJaHUsA: PEUINTE 3aJla4r, COCTaBUB CXEMbI CKPCIITUBAHUA.

3anava 1. I'ensl A u B cuemsiensl, cuiia cuemienus paBusiercs 20 mopranuaam. Kakue ramersl u B
KAaKOM COOTHOIICHHUH OyTyT BOZHHMKATh B XOJI€ MEH03a y TUTETEPO3ZUTOTHOTO OpraHnu3ma?

3amava 2. ['eMmoduivsa ¥ JaJIBTOHU3M HACIEAYIOTCS KaK PEIECCUBHBIC MPU3HAKH, CIICTVICHHBIE C
X-xpomocomoil. Paccrosinue Mexay reHamu 9,8 MOpraHubl.

a) JleBymika, oTell KOTOpOHl CTpagaeT OMHOBPEMEHHO TeMO(MWINEeH W JaTbTOHM3MOM, a MaTh
3I0pOBa U MPOUCXOTUT U3 OJIAaronoly4yHoi Mo 3TUM 3a00JIEBaHUSAM CEMbH, BBIXOIUT 3aMyX 3a 3710POBOTO
MyxarHy. OnpenenuTe BepOsITHBIE TEHOTUIIBI U (DEHOTHIIBI IETEH OT 3TOTo Opaka.

0) JKenmmuua, MaTh KOTOPOH cTpajaia JaJIBTOHHU3MOM, a OTell reModuiInel, BCTynaeT B Opak ¢
MY)KYMHOH, cTpagaromuM oboumu 3aboneBanusmu. Onpenenure ¢eHorunsl neredl. Omnpenenute
BEPOSITHOCTh POXKACHUS JIETEH B 3TOW CeMbe OJJHOBPEMEHHO ¢ 000eMH aHOMAIUSMHU.

3amaua 3. Karapakta u mnonuaaktuiausi oOyCIOBIEHBl JOMHHAHTHBIMH ayTOCOMHBIMH TECHO
CIICTIJICHHBIMH TeHaMH (T.€. KPOCCHHIOBEp HE OOHapykuBaeTcs ). JKeHIMHA yHACIe0Bala KaTapakTy OT
MaTepu, a MOMUIAKTWINIO OT oTua. Ee My HOpMmalieH B OTHOIIEHHH OOOMX MPHU3HAKOB. UTO MOXKHO
OXKUJIATh OT UX JIETEW: OTHOBPEMEHHOTO TOSIBJICHUS KaTapaKThl U MOJIUIAKTHIINH, OTCYTCTBUSL 000UX 3TUX
MIPU3HAKOB WUJIM HAJTMYHSI TOJFKO OJTHOM aHOMAJIMU - KaTapaKThl WA MOTUAAKTHINN?

3amaya 4. I'eH 1IBETHOW CJIENOTHI M T'€H HOYHOM CIENOThl HAacleAyHTCs KaK pPeLeCcCUBHbIC
cueruieHHele ¢ X-xpomocoMoil. PaccrosiHme Mexay 3TuMU TreHamu cocrtasiser 50 MopraHup.
Omnpenenure BEpOSTHOCTh POXKICHHS JETEH OJHOBPEMEHHO ¢ OOEMMHU aHOMAJIUSMHU B CEMbE, IJI€ JKeHa
MMeeT HOPMAJIBHOE 3pPEHME, HO €€ MaTh CTPaajla HOYHOM CJIEINOTOM, a OTell - IBETHOM cienoToil. Myx ee
HOpMAaJIEH 10 3THUM MPU3HAKAM.

KonTposaupyemsbie komnerenmuu: OK 01, OK 02

Kpurtepun ouennBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - momyIieHa o/iHa OIMOKa;

«3» - TOMyIIeHBI 2 ONIHOKH,

«2» - nomyuieHsl 3 u 6onee omKrOOK WK paboTa He BHITIOJTHEHA.

Tema 2.6. 3aK0HOMEPHOCTH U3MEHUYMBOCTH
PesyabTar o00yueHumss mo Teme: OmnWCHBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U
M3MEeHYUBOCTH. ONpenesiTh TUIl MyTallUuy TIPU Mepelaue HACIeACTBEHHBIX TPU3HAKOB.

IIpakTHyeckoe 3ansitue NeS
Pemenne 3a1a4 Ha onpeejieHHe TUIIA MYTALMH NIPHU Nepeade HACAeACTBEHHbIX IPU3HAKOB,
COCTaBJICHHE TeHOTHIINYEeCKUX CXeM CKpeluBaHHsA



eab: HaydyuThCS pelIaTh TUIMUYHBIE 33a4M HA OINPEICICHHUE TUIA MyTaluu MpU Nepeaaye
HACJIEICTBEHHBIX IIPU3HAKOB.
DopMyYJIUPOBKA 32[IaHHUSA: PEIIUTE 33/1a4M, COCTAaBUB CXEMBbI CKPEILIUBAHUA.

3agaya 1. B pesynprare MyTanuu Ha ydactke reHa, coxepxaimiem 6 tpuruieroB: [ TL-TI'T-IIALI-
ALT-AIT-IHAA, npou301UIO 3aMelIeHUE B TPEThEM TPHUILIETE: BMECTO aJIiCHHMHAa OOHApPY>KEH IUTO3HH.
Hamuimuire coctaB aMMHOKHCIIOT B TIOJUIICTITHIE 0 MyTalliy U TIOCJIE HEE.

3amaua 2. Y OONbHBIX CEPHOBHIHOKJIETOYHON aHEMHEW B MOJIEKyJle I'€MOINIOOMHA BaJluH
3aMellaeT NIyTaMMHOBYIO kucioTy. Yem ommmuaercs IHK yenoBeka, GOIBHOIO ceproBUAHOKIETOYHOM
anemueit, ot JIHK 310poBoro uenoBexa?

3anaua 3. B ayuiene nukoro tuna (MCXOIHBIN I'eH) IPOU30IILIIA CIEAYOAs My TallUs:

Annens gukoro tuma IIIII-TI'TT-ALL-LIIILT

Mytantssiid atens HAL-I'TT-ALL-LITILT

Omnpenenure Bua Mytanuu. CpaBHUTE (HparMeHThl OEIKOBOM MOJIEKYIIbI, KOAUPYEMON HCXOTHBIM
Y MyTaHTHBIM reHamu. Kakue ¢eHOoTHIIYecKre H3MEHEHHSI MOTYT MOCIIEIOBATH 32 TUM COOBITHEM?

3amaua 4. Kakue n3aMeHeHHs MPOU30MIYT B CTPOCHUM OelKa, eciau BO (hparMeHTe MOJIEKYINbI H-
PHK, umeromem cocraB AIA-TIHHA-YIY-LIYA, npou3soiiier 3aMeHa HYKJICOTHIA B IOJOKEHHH 3 Ha
IryaHUH, a B HojloxeHuu 7-Ha aneHuH? Iloctpoiite cooTBeTcTByrOmMe Kaxzaomy Bapuanty u-PHK
(GparMeHT NoJIMNEeNnTHa U y4aCcTOK MyTaHTHOTO I'€Ha.

3amaua 5. AxoHaporuiasusi (KapJlMKOBOCTb) OOYCJIOBJI€HA JIOMHUHAHTHBIM T€HOM. Y CEeMHU U3
BOCBMH POXKJICHHBIX KapJIMKOB POJUTEIN OBbUTM HOpPMAJIbHBIMUA. OOBSICHUTE, NOYEMY y HUX POIUIIUCH
netu-kapnuku? Kakoit 3to Bua myranuu? KakuMmu MOTyT OBITH JI€TH B Opake Kapiuka ¥ HOPMaJIbHOU
KEHIIUHBI?

3agaya 6. Y My>KUMHBI OIMH TJ1a3 Kapui, a Ipyroi — roiay0oit (mogoOHoe siBjieHue HaOIonaeTcs y
Jaiiku U cobaku ansickeH ManamyT). ITompoOyliTe 00BICHUTH, KaK 3TO MoOmIO mpouszontn? Kakoh Tum
W3MEHYMBOCTH HAOIIOMAETCS B IPUBEACHHBIX IpUMEpPax?

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurepun oueHuBanmsi:

«5» - Bce OTBETHI BEPHBI;

«4» - nomyluieHa ofHa OIINOKa;

«3» - TOMyIIEHbI 2 OMIMOKH;

«2» - momymieHsl 3 U 0oJee OmuOOK WK paboTa He BHIIOTHEHA.

Pasnea 4. Jxosorus

Tema 4.2. [lonyasiuus, cood1ecTBa, IKOCHCTEMBI

PesyabTar 00yuenusi mo Teme: ONUCHIBATH CBSA3b MEKIAY OPTaHH3MOM M CPEION €ro OOWTaHHUS.
YcTraHaBnuBaTh CBSI3b CTPYKTYPBI U CBOMCTB HKOCHCTEM.

IIpakTHyeckoe 3ansaTHE Ne6
PerreHne NpaKkTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 32JaHMIi M0 MePEeHOCY BellecTBA U JHEPIruM B
IKOCHCTEMAX C COCTaBJIeHHeM TPOPUUECKHX Lemneil 1 mupaMua 6uoMacchbl M JHEPTHH

Henab: HayuuThCs pemIaTh MPAKTHKO-OPUEHTHUPOBAHHBIE DPACUYETHBIE 3aJaHUS MO TEPEHOCY
BCIICCTBA U 3Hepr1/11/1 B OKOCUCTCMaAX.

®opmyaupoBka 3agaHus: Pacuer cpoka ucueprnanusi IPUPOAHBIX PECYPCOB.

dadyna: Pa3BuTHe yemoBeueckoro o0IecTBa HEBO3MOXKHO 03 B3aUMOJCHCTBHS ¢ Ipuponoit. Jlo



HEKOTOPOTO0 BPEMEHM OTPHULATENIbHBIE IOCIEACTBUS XO3SWCTBEHHOW M HMHOM JACSATENBHOCTH YEIOBEKa
KOMIICHCHUPOBAJIM CHOCOOHOCTBIO MPHUPOAHBIX CHCTEM K caMoBoccTaHOBiIeHHI0. Ho Kk cepeanHe
JBAJIATOrO CTOJIETUS CHUTyalusi M3MEHWIACh: OKpy Karollas IPUPOAHAs Cpela yKe€ HE B COCTOSHUU
KOMIIEHCUPOBaTh IOJHOCTBIO TOCJEACTBHS BO3AEHCTBUS POCTA YUCICHHOCTU JIOAEH U PacCIIUPEHUS
MIPOM3BOACTBA. 3arps3HEHbI BOJA, BO3AYX, PACTEHUS, BBINAJAIOT KHUCIOTHBIE IOXKIU, SPO3HsI BBIBOAUT
MOYBBI U CEIbCKOXO3HCTBEHHOIO 000pOTa, MOJISIPHBIE JIb/bI TAIOT U3-3a MOTEIJICHUs KJIMMaTa, UCUe3atoT
MHOTHE€ BHJbl >KMBOTHBIX M PAcCTEHUU, HaceleHHe NpUuoOpeTaeT XpOHHWYEecKHue 3a0osieBaHUs, PacTET
cmeptHOCTh. CylecTByromas celyac HMHTEHCUBHOCTb AHTPOIOIEHHOIO BO3ACUCTBHS BEAET Hally
IJJAHETY K UCTOUIECHUIO U Jerpajalliu.

3apanme: OueHHTE CPOK MCUEPHAHUS MPUPOAHOTO pecypca, €CiIM M3BECTEH YPOBEHb J100bIUU
pecypca B TEKyILIEM rofly, a IOTPeOIeHNEe PECYPCOB B MOCIIEAYIOIINE ro/ibl OyIeT BO3pacTarh ¢ 3aJaHHON
CKOPOCTBIO NPUPOCTA €XKErogHoro norpednenus. Kakoil mpuponHslii pecypc UMeeT caMblil TOJITUH CPOK
MCYEpPIIAEMOCTH U KaKOW — HAUMEHbLINI?

Taoauna 1 - UcxoaHble JaHHBIE

3amac pecypca Q, JloObr4a pecypca q, [Tpupocr obrema
Pecypc P, T A T /ro noTpedieHus pecypca
TP, % B TO1
KaMeHHbIi yToIh 6800 3,9 2
[Ipuponnslii ra3 280 1,7 1,5
Hedts 250 3,5 2
Kerneso 12000 0,79 2,5
docdop 40 0,023 1.8
Menb 0,60 0,008 1,7
uak 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
AroMuHAI 12 0,016 1,6
VYpan 300 0,2 2

I[JBI pacdeTa BOCIIOJIb30BaATHCA (I)OpMyHOﬁ CYMMBLI WICHOB psia FCOMeTpH‘{CCKOﬁ IMporpeccum:

1+ T2y -q
— |I|: ipn } , (l)

oo
rae Q — 3amac pecypcos,
g — rogoBas qo0kIua pecypcea,
TP — mpupocT noTpeOieHus pecypca,
t — gucio ner.

JlorapudmupoBanue BolpakeHus st Q maer creayromryro (GopMydy IS pacdeTa Cpoka
WCUepIiaHus pecypca:

BTy, .
[ ——]+1
§ = q100 (2)

:n|::1+__—jjn )

Kontponupyembie komnerenuun: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTpONoOreHHbIX (pakTopoB Ha Ouochepy

Pesyabrar 00yuenuss mo teme: OnuchBaTh INI0OANbHBIE M PETHMOHAIBHBIE SKOJIOTMYECKHUE
npoOIeMbl U IMyTH WX MUHHMHU3auuu. [Ipemmarate cnocoObl neicTBUs MO 0€30MacHOMY MOBEICHUIO U
CHIDKCHMIO BJIMSHHS 4YeJOBEKa Ha MPUPOAHYI cpexy. BbiOupaTth Mepbl [  COXpaHEHHs
O6ropazHo0Opasusi.

IIpakTH4eckoe 3ansaTHe Ne7
OTxo1bl NPOM3BOACTBA

Ilem,: HU3YYUTDb qDeI[epaJILHBIfI KJ'IaCCI/I(bI/IKaI_[I/IOHHHﬁ KaTaJor OTXOOOB, HAYYHUTLCA OIIPCACIIATH
KO 0TXO0Ja, €ro HCPApXHYCCKYIO IMO3UIUI0, KJIIACC OMAaCHOCTHU, arp€raTHOC COCTOSAHHC U (1)I/I3I/I‘I€CKYIO

dopmy.

Xox padoThI:
Teopemuueckasn wacmep

denepanbHbI KIACCH(UKAIIMOHHBINA KaTallor OTXOJOB - 3TO CIIMCOK OTXOJOB, COJACPXKAIWil B
cebe KIacCH(pUIMPOBAHHYI0 H CTPYKTYpPHPOBAaHHYIO HWH(MOPMAIHMIO IO BHJaM HAWMCHOBAaHHS U
OTpeIeICHUsT Kjlacca OMacHOCTH JUIs JitoOoro Buaa mycopa. [Ipou3BOACTBEHHBIE W TOTPEOUTEIIBCKUE
OTXOJIBI - 3TO CEPhE3HA IKOJIOrHYCCKas MpoodaeMa st 0OIIeCTBa.

OTXO0nBI - BEIIECTBA Pa3HOTO MPOUCXOXKIACHUS, 00pa30BaBIINECS B PE3y/IbTaTe MPOU3BOJCTBA HIIH
JIPYroi NesATeIbHOCTH YEJIOBEKa:

- TOBaphl WJIW U3JIEIHS, YTPATUBIITUE CBOM CBOMCTRA;

- IPUIIEAININE B HETOJTHOE COCTOSHHUE;

- YIIaKOBOYHBIE MaTePUAJIbI.

Jlnst obecnieueHns O€30IaCHOCTH OKPYIKAOIICH Cpeibl HEOOXOAMMO BECTH OPraHU30BaHHBIN yUET
BCEX OCTATKOB JISATEILHOCTH KaK YeJIoBeKa, Tak 1 mpou3BoAcTBa. C 3Tol 1ensto 06t pazpadoran ®KKO,
KOTOpBIH periaMeHTHpyeT paboTy NpeAnpusITHi B 00JIACTH CIUCAHHS MaTepHaJiOB, YTPATHBIIUX CBOIO
(hyHKIIMOHATIBLHOCTD, MPHUIIEANINX B HEMPUTOIHOCTh, TPeOYIOIMMX 3aMeHbl. OJTHAKO OCHOBHAs IIEJb €r0
co3faHusi - obecrieueHrne O€30MAaCHOCTH YTHJIM3AlUU OTXOJOB, UX TMEPEBO30K; CO3/IaHHUE YCIOBUM HE
HapyMIAIINX YKOJOTHYECKUX MPUHIIATIOB COXPAHEHHUS YUCTOTHI IIPUPOIBI.

B knaccudukamnum oroOpaxaercs:

- MPOUCXOXKJEHUE OTXOJOB, BCErO TATHh BUIOB (PKMUBOTHOTO, PACTUTEIHHOTO, MHUHEPaJIbHOTO,
XUMHYECKOT0, KOMMYHAJTbHO-OBITOBOTO);

- arperatHoe COCTOSIHHME BEIECTBa, a Takke (uzmdeckas Gopma (OJIOKH, CTPY)KKA, TOILTMBHBIC
KUJIKOCTH);

- o0pa3oBaHUE CHIPhS, XUMUYECKHI COCTAB, TEXHOJIOTHH TTOJTYYCHNUST,

- mocieaaue UGpsl 0003HAYAIOT SKOJIOTHUYECKYIO OITAaCHOCTD.

denepanbHbIN KiIacCH(PUKAIMOHHBIN KaTajaor 0TXon0B yTBepxkaeH [Ipuka3zom Pocripuponnanzopa
or 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxxmoro Buga 0TX010B UMeeT 11-3Ha4HYIO CTPYKTYDY.

[TepBbie BoCeMb 3HAKOB KOJ[a MCIOJB3YIOTCS NIl KOJUPOBAHUSI MTPOUCXOXKICHHS BUJA OTXO/I0B U
HX COCTaBa.

JIeBAThIN M JecAThId 3HAKM KOJa UCIOJIB3YIOTCS ISl KOAUPOBAHUS arperaTHOTO COCTOSIHUSI U
¢busnueckoit popmsl Buaa orxonos (IIpunoxenue).

OnuHHAANATBEIA 3HAK KOMA - JUIS KOJWPOBAHUS Kilacca OMACHOCTH BHJIA OTXOJOB B 3aBUCHMOCTH
OT CTENICHW HETaTUBHOTO BO3ACHCTBHUS HAa OKPYIKAIOIIIYIO CPEY.

B 11-m 3nake xoma nudpa 0 ucrmonb3yeTcs s 0J0KOB, TUIIOB, TIOATHUIIOB, TPYIII ¥ TTOATPYIII; IS
BHJIOB OTXOJIOB 3Hauamas mudpa obosznadaet: 1 - I kmacc omacHoctH; 2 - II kmacc omacHocth; 3 —
Il ximacc omacnocty; 4 - IV xitacc omacuoctH; 5 - V KJ1acc OIacHOCTH.

®denepallbHbIN KIACCU(PUKAIIMOHHBIN KaTaJdor OTXOAOB, MMEET MATh ypOBHEH Kiaccuduxammu,
PACIIOJIOKEHHBIX 110 UePAPXUUECKOMY MPUHIIUITY: OJTOKH, THUIIBI, TOATHUIIBI, TPYTIIBI, TOATPYTIIIHIL.

BoiciuMm  ypoBHeM  kiaccu(UKAUK - SBISIFOTCS  ONOKHU, CQOPMHUpPOBaHHBIE TO MPU3HAKY
MIPOUCXOXKIACHHSI OTXOA0B, OHH 0003HAYCHBI CIICAYIONUME IH(PpaMu:



10000000000 brok 1. OTX0mbI CeabCKOTO, JIECHOTO X03SIHCTBA, PHIOOBOJICTBA U PHIOOTIOBCTBA.

20000000000 Bnok 2. Orxoas! JOOBIUH MTOIE3HBIX HCKOMIAEMBIX.
30000000000 brok 3. OTxombl 06pabaThIBarOIINX MTPOU3BOJCTB.
40000000000 brox 4. Otxompl moTpeOSeHUs TMPOM3BOACTBEHHBIC M HEMPOU3BOJCTBEHHEIC,

MaTepuabl, U3CINs, YTPATUBIINE TOTPEOUTEIILCKIUE CBOWCTBA, HE BOIICIIINE B
omoxku 1 —-3,6-09.

60000000000 brok 6. OTxompl obecrieueHust AMEeKTPOIHEPTUEH, Ta30M U ITAPOM.

70000000000 bnok 7. OTXoasl mpu BOAOCHAOKEHUH, BOJIOOTBEICHHUH, JEATEILHOCTH IO COOPY,
00paboTke, yTunn3anuu, 00e3BpeKMBAHUIO, PA3MEIIIEHUIO OTXO/IOB.

80000000000 bnok 8. OTX0AbI CTPOUTENBCTBA U PEMOHTA.

90000000000 brok 9. OTxXomb! Ipy BEITIOJIHEHUH TPOYHX BUIOB JIEATEIFHOCTH, HE BOLICIIINE B

omoku 1 — 3,6 —8.

[Iponymennsie nudpel OcTaBiIeHB! AJii 0003HAUYCHUsI PE3EPBHBIX OJIOKOB B MPHUHATON cHcTEMeE
KOJTUPOBAHUSI.

B ocHOBy BblAeNneHUS Pa3NUYHBIX TUIOB BHYTPU OJOKOB TMOJIOKEHBI Pa3IHuYHbIC MPU3HAKU:
MIPOUCXOXKICHUE MUCXOAHOTO CHIPhsI, TPOU3BOJICTBEHHAS (TEXHOJIOTHYECKAs) TPUHAICKHOCTD TO3UIIHH,
XMMHUYECKHI COCTaB U XUMUYECKHUE CBOMCTBA, arperaTHOe COCTOSIHUE U IPYTHe CBOMCTBA.

Hepapxuueckuii mepexo/; OT TUIIOB K MOATPYIIAM COOTBETCTBYET MEPEXOQy OT Oosee oOIIero K
0osiee KOHKPETHOMY U OoJiee TOJPOOHOMY OMMCAHHIO XapaKTEPUCTHK U CBOWCTB JAHHOTO OTXO/a.

[TpuHsATHIE TpaBHUia TMO3BOJMIN BBECTH CHUCTEMY IHM(PPOBOTO KOTUPOBAHUS OTXOIOB C IEIBIO
dbopmanmzanuu ux 00O3HAYeHHH M ynoOcTBa cOopa, 0OpabOTKM W Tepenadyd WHGOPMAlUU O JTHOOBIX
BHJIaX OTXO/OB.

B Takoii cucteme Onok 0003HAYAETCS KOIOM C OJHOW TMEpBOM 3Hauamied mudpoin (Harmpumep,
1 00 000 00 00 0), Tum, coorBercTBeHHO, ¢ nByMms (Hampumep, 1 10 000 00 00 0), moxrum - ¢ Tpems
(manpumep, 1 11 000 00 00 0), rpynna — ¢ verbipbMs (Hampumep, 1 11 100 00 00 0), moarpynma — ¢
nsThio (Hanpumep, 1 11 110 00 00 0).

Ilpaxkmuueckaa wacmo
1. Onpenenuth CBOM BapUaHT 3a/IaHMs], UCTIONIB3Ys TabauIry 1.
Tabnuua 1 - Ne BapranTa, COrIacCHO HOMepa 00y4aroIIerocsi B CIKUCKE MO0 KypHaJYy.
No BapuanTa HomMmep cTyneHTa B crincke no KypHairy
1 1,11, 21
2,12, 22
3,13, 23

olo|N|o|o|a|w N
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10, 20, 30

2. Haiitu B cetu UnTtepuetr denepanbHblii KilaccuPpuKanoHHbIN KaTanor orxonoB (OPKKO).

3. 3amonHUTh TAOMUIly 2 B COOTBETCTBUHM C BapuUaHTOM 3anaHus (OJOK, THM, MOATHUI, TPYIIA,
MOATPYMIA U BUJ OTXOJA).

4. Omnpenenutsb 1o koxy ®KKO u komudukaTtopy arperaTHoro coctosiHus u (pusndeckoil Gopmbl
(ITpuitoxkeHne) KJ1acc OMAaCHOCTH OTXO0JIa; arperaTHOe COCTOSTHUE B (PU3UIECKYIO (hopMy.

Tabmuna 2
Kog ®KKO HaunmenoBanue
brox
Tun
IonTun

I'pynna




[Toarpynma

Bun orxoma

Kiacc omacuoctu:

ArperarHoe cocTosiHue U (pusndeckas Gopma:

Hanpumep:
Cmebnu KyKypy3ol

Koo ®KKO Haumenosanue

10000000000 | OTXO4bI CEJIbCKOI'O, JIECHOI'O XO3SHUCTBA, PbIFOBOHCTBA u

PbIEOJIOBCTBA

11000000000 | OTXO4bI CEJIBCKOI'O XO35AHCTBA

11100000000 | Omxoovr pacmenuesoOocmsa (8kouas OesmMeIbHOCMb N0  NOO20MOBKe

npoOyKYuU K coblmy)

11110000000 | Omxoovl npu svipawueanuu 3epHO8bIX U 3ePHOO0O0BHIX KVIbMYP

11111000000 | Omxo0si npu ybopke ypodicas 3epHOBbIX U 3epHOO0008bIX KYIbMYP

11111004235 | Cmebau kyxypy3si

BOJ.

Knacc onacnocmu: NV
Aepezammnoe cocmosiHue u ghusuveckas opma: 8010KHO.

Bapuant 1

1

03N DN KW

. 3epHOOTXO/IbI TPEUUXHU.
2.

Inambl OypoBbie MpH OypeHHH, CBA3aHHOM C JTOObIYEH MPECHBIX U COMOHOBATHIX MOA3EMHBIX

. lllenyxa opexos.

. MoposkeHoe, yTpaTuBIlee OTPeOUTEILCKHE CBOMCTBA.

. OTXO0/BI IPH OYUCTKE KOTIOB OT HAKUITH.

. 30J1a OT COKUTAHUS MBUIN XJIOMKOBOM, OTXO/I0OB OyMaru, KapToHa, IPEeBECHHBI.

. OTX0/BI TPyHTA TIPH MPOBEACHUHN OTKPBITHIX 36MJITHBIX pa0OT MPAKTUYECKU HEOMACHBIC.
. OUIBTPBI OYUCTKU MaCTa, IEPEKAYNBAEMOT0 HACOCHBIM 000PYIOBAaHUEM.

Bapuanrt 2

03N DN W~

. CyOcTparbl MUHEpaIOBATHBIE JIJISI TETUTUYHOTO PACTEHUEBOCTBA OTPA0OTaHHBIC.

. OTx01B!I (XBOCTHI) (hJIOTALUH PY CEPEOPSHBIX U 30JI0TOCOAEPIKAIINX.

. Koctouku mionoBeie.

. [lumieBble KOHLIEHTPATHI, yTPATUBIINE MOTPEOUTETHCKIE CBOMCTRA.

. OTXOIBI YUCTKU TEXHUYECKUX KaHAJIOB KOTEIHHBIX TIOMEIICHU.

. [lecok kBapeBbIif GUIBTPOB OUMCTKH BOABI MJIaBaTENIbHBIX OacCEHOB 0TPabOTaHHBIM.
. JJom KUpIIMYHOMN KJIaJAKHA OT CHOCA M pa300pPKH 3/IaHHI.

. Konniencat BomHO-MacsHbIN KOMIIPECCOPHBIX YCTAHOBOK.

Bapuanr 3

0N DN W~

. HaBo3 KpyImHOTO pOraToro ckota CBEKHil.

. Ocaziok OTCTOSI BOABI THAPOYOOPKH 00OPYAOBAHMS arlioMEpaIiiu KeJIe3HbIX PY/I.
. JKMBIX TOpYHYHBIH.

. Onesina U3 HaTypaIbHBIX BOJIOKOH, YTPATHBIIKE IOTPEOUTEIILCKUE CBOMCTRA.

. 30J101IIaKK TIPH POU3BOJICTBE T€HEPATOPHOTO Ta3a U3 YIJIeH.

. OWIBTPHI HA OCHOBE CTEKIIOBOJIOKHA, OTPA0OTAaHHBIC ITPH BOIOIOATOTOBKE.

. OTXOBI CTPOUTENBHOTO MIEOHS HE3aTrPS3HEHHBIE.

. OTX01pI ME€TaHOJIA IPU €r0 XPAaHEHUH.

Bapuanrt 4

1.
2.
3.

OTX0bI MOACTHIIKM U3 IPEBECHBIX OMUIIOK ITPH COAEP)KAHUN CBUHEH.
OTX01BI OYUCTKU IPUPOJHOTO T'a3a OT MEXaHUYECKUX IPUMECEH.
[TaxTa npu cenapanuu CIUBOK.



4. Coeuonmexna U3 IIEPCTSIHBIX TKaHEW, yTpaTuBLIas TOTPEOUTENILCKHE  CBOMCTBA,
He3arpsA3HEHHas.
5. Konpgencar GpuIBTPOB OYMCTKH Tra3000pa3HOIo TOILIMBA.
6. OcaZioK OUYHUCTHBIX COOPY>KEHUH JT0KI€BOH (JTMBHEBOI) KaHATH3AI[MN MaIOOTACHBIM.
7. OTX0BI IIEMEHTA B KYCKOBOM (hopme.
8. Otxoasl rpaduTa Mpu peMOHTE TPaPUTOBOrO 0OOPYIOBAHHUS.
Bapuanr 5
1. [TomeT KypUHBII CBEKU.
2. Konpnencar ra3oBsiii HeTsTHOTO (ITOMYTHOTO) Ta3a.
3. MosouHas IpoLyKLMsI HEKOHIUIIMOHHASI.
4. Crneuozexaa U3 MOJUIPONUICHOBOIO BOJIOKHA, 3arpsi3HEHHAs! (PeHOIIOM.
5. OTX0bI 3a4NCTKU MACIONPUEMHBIX YCTPOUCTB MACIOHAIOIHEHHOIO 3IEKTPO0OOPYI0BaHHUS.
6. Mycop C B3allUTHBIX PEMIETOK XO3SHWCTBEHHO-OBITOBOM W CMEIIAHHOW KaHAJIU3alluu
MPAaKTUYECKU HEOTIACHBIN.
7. JIom >xene300€TOHHBIX U3ENINi, OTXO/IbI Kelle300eToHa B KyCKOBOU (hopMme.
8. JIoM KMCIIOTOyIOPHOTO KUPIINYA.
Bapuant 6
1. XKuakue oTXobl CMBIBA HEUUCTOT MIPH YOOPKE BOJIBLEPOB.
2. I1pu1b ra3004UCTKH KAMEHHOYTOJIbHAS.
3. Otx0oab! APOOJICHKU M CEUKH OBCSIHOM.
4. Otxoap! (haHEpbl U U3ICIIMHI U3 HEE HE3arpsI3HCHHBIC.
5. JIMATUIIEHITIUKOIb, OTPA0OTaHHBIN MTPHU OCYIIIKE TPUPOTHOTO Tasa.
6. U crabuim3upoBaHHBI OMOJOTHYECKUX OYUCTHBIX COOPYKEHHUH XO3SIMCTBEHHO-OBITOBBIX U
CMELIAHHBIX CTOYHBIX BOJI.
7. O0Ope3b U JIOM TUIICOKAPTOHHBIX JIUCTOB.
8. Jlom ¢hyTepoBok medei u meuHoro 060py10BaHMs MPOU3BOJCTBA KOKCA.
Bapuanr 7
. epOuri cumasuH, 3anpenieHHbINH K UCTIOIb30BaHHUIO.
. [lInam yronbHbIA OT MEXAHUYECKON OUYUCTKHU AXTHBIX BOJ MaJIOOTACHBIN.
. OOpe3Ku U OOPBIBKU IIEIKOBBIX TKaHEH.
. JIoM 1 0TXO/1bI 0J10Ba HECOPTUPOBAHHBIE.
. Caxka pu C)KUTaHUU Ma3yTa.
. I n30BITOUHBIN OMOIOTHYECKIX OYUCTHBIX COOPYKEHHI He(TeCconepKallluX CTOYHBIX BOJ.
. OTX0/BI LITYKAaTypKH 3aTBEPAEBIIEI MaJIOONaCHBIE.
. JJom byTepoBKM MHKCEPOB aTIOMUHUEBOTO IPOU3BOJICTBA.
Bapuanr 8
. OTxoxpI cuoca.
. CYITIMHUCTBIE BCKPBIIIHBIE TOPOJIbI MPAKTUYECKN HEONIACHBIE.
. bpak >keBaTenbHON PE3UHKU B IIPOU3BOJCTBE KEBATCIIBHONW PE3UHKHU.
. OTx0IpI Taser.
. OTX0/BpI TPH OUNCTKE KOTJIOB OT HAKHUIIH.
. Mycop u cMeT yJIUYHBIH.
. Otxo1BI pyOepoua.
. JIom 0OMYpOBKH MapOBBIX KOTJIOB.
Bapuant 9
. OTX0/BI KOpUYEBaHUS MTHEN.
. [lecuanble BCKpBILIHBIE TOPObI MPAKTUUECKH HEOIACHBIE.
. [Ib11b yaiinas.
. ol CTEKIIAHHBIN PTYTHBIX JaMIl ¥ TEPMOMETPOB C OCTATKAMU PTYTH.
. 3oma ot cxxuranus Topda.
. PacTuTenbHble 0TXOABI IPU YXOZ€ 3a ra30HaAMH, LIBETHUKAMHU.
. OTX0/BI TMHOJIEYMa HE3arpsi3HEHHBIE.
. OTX0/1pl 3a4MCTKHU U MPOMBIBKHU I'a30MIE€PEKAUYMBAIOLINX arperaros.

03N nNh W~ 03N DN~ W~
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Bapuant 10
. OTX0/bI CE€TEM U CETENMONIMBOYHOTO MaTepuasa U3 NojJuaMuIHOTO BOJIOKHA.

. CxanpHBIe BCKPBIIIHBIE TIOPOJIBI B CMECH MPAKTUYECKH HEOTTACHBIE.

. BepkuMKku crnankue.

. OTx0/BI OyMaru u KapToHa, 3arps3HEHHBIC JIAKOKPACOUHBIMU MaTepHUailaMH.
. 30712 OT CXKUTaHUS yIIId MaJlooNnacHasl.

. CMEeT C TeppuTOpUHU aBTO3AIIPABOYHOMN CTAHIIUU MaJIOOACHBIH.

. [lImansl xKene3HON0POKHBIE JKeIe300€TOHHBIE OTPA0OTaHHBIE.

. lll;mam ounCTKH TaHKOB HE()TEHAMBHBIX CYJIOB.

03N DN W

Ipunoscenue
Konudukarop arperaTHoro coctostuust ¥ pusnueckoit Gopmbl 0TX01a
(1eBATHIN U JecATHIA 3HAKHU KOJIa):

00 - He TpeOyert omnpeneeH s arperaTHOTO COCTOSIHUAS U (pU3HIeCKoi (POpMBI

10 - )Kunkoe / TnauBuyallbHBIC BELIECTBA, PACTBOPHI

20 - Tsepmoe / Wcmomb3yercs, €CiM TBEPIBId OTXOA TPEICTABICH CMECBHIO PAa3IUYHBIX
dbuznveckux hopm

21 - KyckoBas ¢popma

22 - Ctpyxka

23 - BonokHO

29 - IIpoune GpopMbI TBEPIBIX BEIIESCTB

30 - J/IucrepcHbIEe CUCTEMBI

31 - XKuakoe B )KUIKOM / DMYIbCHUS

32 - Teepnoe B xuakoMm / CycnieH3us

33 - TBepnoe B xxumakom / [lacta

39 - [Ipoune TUCTIEPCHBIC CHCTEMBI

40 - TBep/bIe CHITTyYHre MaTEePHATbI

41 - Toporiok

42 - ITeutb

43 - Onuiku

49 - [Ipoune crllyyne MaTepuabl

50 - N3nmemnust u3 TBEpABIX MAaTEPHUATIOB, 32 UCKIIFOYCHHEM BOJIOKOH

51 - U3nenue u3 oqHOTO Marepuasa

52 - N3nenusi u3 HECKOIBKUX MaTepUasoB

53 - Uznenwus, copeprkaniue sXuIKoCTh

54 - U3penwus, comeprxaniye ras

60 - U3nenus U3 BOJIOKOH

61 - 3nenvie U3 OMHOTO BOJIOKHA

62 - N3nenus U3 HECKOJILKUX BOJIOKOH

70 - Cmecu TBepAbIX MaTepUaIOB U U3IEITHN

71 - CMech TBEpIbIX MaTEPHAIIOB (BKJIFOUAst BOJIOKHA)

72 - CMmech TBEpIBIX MaTepUaNIOB (BKIIIOYAsl BOJIOKHA) M U3CITHIA

3anmanue SBisieTcs MpodeccuoHaIbHO-OPUEHTHPOBAHHBIM.
Kontponupyembie komnerenuun: OK 01, OK 02, OK 04, OK 07, I1K 2.3
Pasgesa 5. buojorus B JKU3HH

Tema 5.1. BHOTEXHOJIOTHH B KH3HHU KAKI0I0

PesyabTrar o00ydyeHusi mno TeMe: AHaJIM3MPOBATh OSTUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B 00J1aCTH OMOTEXHOJIOTUU U TEHETHUECKUX TEXHOJIOTHH.




IIpakTHyeckoe 3ansaTHe Ne8
Keiicsl Ha anaan3 uHGoOpMaNH 0 HAYYHBIX TOCTHKEHUSIX B 00/1aCTH FreHeTHYeCKUX
TeXHOJIOTH i, KJIeTOYHOH NHIKEHEePHH, MUIIEeBbIX OMOTEXHOJIOTH I

DopMyJIMPOBKA 3a1aHUA:

buorexHonorus - KOMIUIEKCHasl Hayka, pa3pabarbiBarolasi CrocoObl MONy4eHHUS HEOOXOIUMBIX
YeJIOBEKY BEILECTB C IOMOIIBIO KUBBIX OPraHU3MOB.

Knerounast uH>keHepust - 3T0 MeTO/l OMOTEXHOJOTMH - BBIPAIIMBAaHUE B CHELUATIbHBIX YCIOBHUIX
KYJIBTYp KJIETOK KHBBIX OPIraHU3MOB ISl IPOBEACHUS UCCIIEI0OBaHUM, a TaKkKe Ui MEIULIMHCKUX Lieiel -
HaIpuUMep, BbIpAIlMBaHUE TKAaHEW YeJIOBEKa JJIs OCIEAYOIEN TPaHCIUIAHTALNN.

I'enHast mHXXEeHEpHsl - 3TO METOoJ] OMOTEXHOJIOTUM M HAlpaBICHHUE MOJIEKYISpHOW OHUOJIOTHH, B
paMKax KOTOPOI'0 OCYIIECTBISAETCS UCCIIEIOBAHNE U BBIJIEIICHUE T€HOB U3 KIIETOK KUBBIX OPraHU3MOB JUIs
MOCJICTYIOIIEH MaHUITYJISIIIUU.

[TuimeBass OMOTEXHOJOTHS - 3TO MPUMEHEHHE COBPEMEHHBIX OMOTEXHOJOIMUYECKUX METONOB K
MIPOM3BOACTBY M IMepepadOTKe MUIIEBBIX MPOAYKTOB, @ TAKXKE MHILEBBIX HWHIPEIUEHTOB U IHILEBBIX
100aBOK.

B Poccwuiickoit @eneparim 2022-2031 1. 0OBSBICHBI IECATUICTHEM HAyKH W TEXHOJOTHM, TaK
Kak 1o pesyasratam uccienoBanuss BHUOM 6onee 70% poccusiH MHTEPECYIOT HOBBIE JOCTHKECHHS B
HayKe U TEXHHKE.

3ajganme: HaliiuTe U IpOaHAIM3UPYITE Pa3InYHbIEe UCTOYHUKHA HHPOPMaLUH (HaydHas U y4eOHO-
Hay4Hasi JIMTeparypa, CPEeICTBa MAaccoBOW MHQOpManuu, ceTb VHTepHET W JApyrue) mo TeMe Keiica.
OTBeTbTe Ha BOIPOC HA OCHOBE HAWJEHHbIX JaHHbIX: Kakue HayyHble JOCTHKEHUS MMEIOTCS B 00JIACTH
TFEHETUYECKUX TEXHOJIOTMH, KIETOUYHOM MH)KEHEPHUH, NMUILEBbIX OMOTeXHOIOrniH? KakoBbl MEPCHIEKTUBBI
pa3BUTHA JaHHBIX HAIIPABJICHUH B HayKe?

3aaHue BBINOJIHACTCS B MaJbIX Ipynnax (3-4 yenaoBeka):

1 rpynna - HayuHble 1ocTHXeHUs B 0071aCTH TEHETUYECKHUX TEXHOIOT .
2 rpynna - HayuHble JOCTH)XEHHsI B 00J1aCTH KJIETOUHOW MH)KEHEPUH.

3 rpymnma - Hayunbie 1OCTHKEHHS B 00JIACTH MUIIEBBIX OMOTEXHOIOTHIA.

3ananue sBiIsieTcs MPoQeCcCHOHaTbHO-OPUEHTUPOBAHHBIM.

IToaroroBeTE YyCTHOE COOOILEHHUE C TIPE3EHTALMEN, B KOTOPOM HEOOXOIUMO OTPA3UTh:
1. Onucanue KpaTkoi UICTOPUM CO3/1aHUS TEXHOJIOTUH.

2. Ilpumepsl HayYHBIX TOCTHKECHUH.

3. IlonoxxuTenbHble NOCAEICTBHS UCIOIb30BAHUS TEXHOIOTHH.

4. OtpunarenabHble TOCIEACTBUS UCIIOJIb30BaHUS TEXHOJIOTUH.

5. IlepcnieKTUBBI pa3BUTHS JTaHHBIX HAlpaBJICHUH B HayKe.

JI1st co3nanust KaueCTBEHHOM MPE3CHTAIIMH HE00X0IMMO COOTIONATh Psii TpeOOBaHMIA:

OOmtme 1. IIpe3enramus A0MKHA HAUMHATHCS C TUTYJIBHOTO ClIaiijia, TJe YKa3bIBaeTCs TeMa,
TpeGoBaHuUs cBelleHHs 00 aBToOpe U T.II.

2. Ha cnaiinax HeoOX0qMMO pa3MeIarh TOJIBKO TE€3HCHI, KIIOUEBbIE CIIOBa, rpadude-
CKHE€ MaTepHuabl (CXeMbl, pUCYHKH, TAOIUIIBI, GOTO U T.II.).

3. Ucnonp30BaTh €AMHBINA CTHIIB O)OPMIICHUS.

4. KonuuecTBO CiaiiioB JTODKHO OBITH JOCTAaTOYHBIM JUIS PACKPBITHS TEMbI, HO HE
oosee 20-Tu.

HIpud T 1. Ciieqyer MCoiib30BaTh CTaHAAPTHBIC, IIMPOKO PACIPOCTPAHECHHBIC MIPUQTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pasmep mpudTa a1 3aroJI0BKOB - HE MeHee 24, s nHdopmaruu He MeHee 18.

3. He pexomeHnayeTcst HICTIONB30BATh Pa3HbIC TUIHI MIPU(TOB B OMHON MPE3CHTAIINH.
4. JIns BeIACIeHUsT MH(DOPMAIIMK CIICAYeT HCIOIB30BaTh >KUPHBIA IIPUQPT, KyPCHB




WA IOAYEPKUBaHUE.
5. He 3moynotpe6asTh NpONMUCHBIME OyKBaMH.

®oH 1. XKenarenbHO NCTIONTB30BAaTh OJHOTOHHBIN (POH HEIPKUX MACTEIHHBIX TOHOB.
2. Jlna poHa mpeAnoYTUTEIbHBI XOJIOAHBIC TOHA.

Hcnonp3oBaHu 1. Ha OIHOM Cliaiije PCKOMCHAYCTCA UCIIOJIB30BATh HC ooiee 3-x OBCTOB: OOWMH AJIA
€ OBCTa (i)OHa, OJIMH JJIA 3arojJioBkKa, OJUH AJIA TCKCTA.
2. I[J'I}I (pOHa 1 TCKCTAa UCIIOJIL30BAThH KOHTPACTHBIC IBCTA.

[IpencraBnenu | 1. PexomeHmyeTcst UCIOIb30BaTh KOPOTKUE CIIOBA U MPEATIOKEHHUSL.
e uapopmanuu | 2. MUHUMH3UPOBATH KOJIMYECTBO MPEIONOB, HAPEUUH, IPUIIAraTeIbHbIX.
3. 3arojI0BKH JOJDKHBI IPUBJIEKATh BHUMAaHUE ayTUTOPUH.

O0bem He crout 3amoiHATh OAMH CIAal CIUIIKOM OOJBIINM 00bEMOM MH(OPMALIUH: JIIOIU
uHpOpMALIUU MOTYT €IMHOBPEMEHHO 3alIOMHUTH HE OoJiee Tpex (hakToB, BHIBOJOB, ONPEICIICHUI.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04, [1IK 2.3

Tema 5.2. BOTEXH0JIOTHM B IPOMBIILJIEHHOCTH
Pesyabrar oO0y4YeHHsI MO TeMe: AHAIM3MPOBATh OTHYECKHE AaCIEKThl COBPEMEHHBIX
HCCIIENOBAHUN B 00J1aCTH OMOTEXHOJIOTUH U TEHETHYECKNUX TEXHOIOTUH.

IpakTnyeckoe 3ansitue Ne9
Keiicsl Ha anaan3 undgopManum o pa3BUTHM NPOMBIILJIEHHBIX OMOTEXHOJIOT Uil

DopMyIHPOBKA 3aaHUA:

buorexHonorus - KOMIUIEKCHas Hayka, pa3padarbIBaroliasi CroCOObl MOIYUYEHHUS] HEOOXOIUMBIX
YeJIOBEKY BELECTB C OMOIIBIO )KUBBIX OPraHU3MOB.

buorexHonoruss NpOMBILUIEHHAs - MpPAaKTHYeCKas BETBb OWOTEXHOJOTHH, OCYILECTBISIOLIAs
HIMPOKOMACIITAOHOE MPOU3BOJICTBO OMONPOIYKTOB 10 BCEM CEKTOpPaM OMOTEXHOJIOTHUHU (MEIULIMHCKOMY,
MUIIEBOMY, CEIbCKOXO35ICTBEHHOMY, YHEPIe€TUYECKOMY, SKOJIOTHYECKOMY U JIp.).

buonornueckuil CUHTE3 MO3BOJISET CO3/1aBaTb OIPOMHOE Pa3sHOOOpa3He HOBBIX MPOAYKTOB C
3aJlaHHBIMH CBOWCTBaMU. Peub HlIeT Kak 0 TpaJULMOHHBIX 007acTIX (HanpuMmep, NPOAYKThl MUTAHUS JUIs
YeJl0BeKa, KOpMa JUIsl J)KMBOTHBIX M TaK Jajiee), Tak M NPUHIMIINAIBHO HOBBIX OONACTAX (TaKUX Kak
MIPOU3BOJCTBO OMOIIOJIMMEPOB, TPOU3BOJICTBO OMOPA3TaAraeMbIX MPOAYKTOB, OMOTOILIMBO). DTOT CEKTOP
ABISIETCd B HACTOSIIMM  MOMEHT  MOUIHBIM  JBUTaTelleM  pa3BUTHS ~ OMOTEXHOJOIMYECKOM
IIPOMBIILIEHHOCTH B MUpE.

B coBpemenHoii Poccuu cyiiecTBYIOT KOMIUIEKCHBIE MPOTPaMMBbI 110 Pa3BUTHIO OMOTEXHOJIOTHH,
Ha KOTOPBIE BBIJIENAIOTCS OIOPKETHBIE CPEJICTBA B MIIIIMApIaX PyOsIei.

3aganue: HaliAWTe U IPOAHATIM3UPYITE pa3IUUHbIE HICTOUHUKH HH(OpMaLuu (HayuyHas U yueOHO-
Hay4dHas JIuTeparypa, CpPeIcTBa MaccoBOW MHQoOpManuu, ceTb VHTepHET W JApyrue) mo TeMe Keiica.
OTBeThTE HAa BONPOC HAa OCHOBE HaWJEHHBIX AaHHBIX: Kakue CylecTBYIOT COBpeMEHHbIE HallpaBJICHUS
Pa3BUTHs TPOMBINUICHHBIX OHOTeXHONOTMH? KakoBO NMpHMEHEHHE MaHHBIX TEXHOJOTHH B Pa3IMYHbIX
chepax )KU3HU COBPEMEHHOTO 00IIecTBa?

3aaHue BRIMOIHAETCS B MAJIBIX Trpytmax (3-4 yeinoBeka):

1 rpynmna - [Tpou3BoACTBO (hepMEHTOB.

2 rpynna - buorexHonoruueckoe Npou3BOICTBO AMHUHOKHUCIIOT.

3 rpynna - IIpon3BoncTBo nonucaxapuaos.

4 rpynma - [Ipon3BoacTBO CyOCTaHIMI aHTHOMOTHKOB.

5 rpymmna - [Ipon3BoAcTBO OMOTOIIIMBA HA OCHOBE APEBECHBIX OTXOJIOB.



3amanue ABIsIeTCs MPOoQeCcCHOHATFHO-OPUEHTUPOBAHHBIM.

[ToaroToBbTe yCTHOE COOOIIEHKE C MPE3EHTALMEN, B KOTOPOM HEOOXOAMMO OTPa3UTh:

1. ChopmynupoBars noHsATHE, 00JACTH UCTIOIB30BaHMUS.

2. I'eorpadust pOCCUICKIX TPEATIPUATHH, 3aHUMAIOIINXCS IPOMBIIIIICHHBIMA OMOTEXHOJIOTUSIMH.
3. CoBpeMeHHbIE JOCTH)KEHUSI M TEepCHEeKTHBBI pa3BUTHUS B 00JacTH MPOMBIIIJICHHBIX

OUOTEXHOJIOTHH.

JI1s co3nanust KaueCTBEHHOM MPE3CHTAIIMN HE00X0IMMO COOTIONATh Psii TpeOOBaHMI:

OO6uue 1. TlpeseHTauus 10KHA HaUMHATBCSA C TUTYJIBHOTO Claizia, Iie yKa3bIBaeTcs Tema,
TpeOoBaHUs CBeleHMs 00 aBTOpe M T.II.
2. Ha cnaiinax HeoOXoAMMO pa3MellaTh TOJBKO TE3UCHI, KIIOYEBBIE CIIOBa, rpadu-
YEeCKHUEe MaTepuabl (CXeMbl, pUCYHKH, TaOIUIbL, (POTO U T.II.).
3. Hcnonb3oBaTh e1MHBINA CTUIb OGOPMIICHHS.
4. Komn4ecTBO CIIAiIOB JOIKHO OBITH JOCTATOUHBIM ISl PACKPBITHS TEMBI, HO HE
6onee 20-tu.
Mpudrer 1. Cnemyer ucnonp30BaTh CTaHAAPTHBIC, IIUPOKO PacpOCTpaHEHHbIE MPUPTHI, Ta-
kue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pasmep mpudra a1 3arojgoBKoB - He MeHee 24, U1t nHpopManuu He MeHee 18.
3. He pexomeHyeTcst UCIIOIB30BaTh pa3Hble TUIBI LIPU(PTOB B OAHOM Mpe3eHTALNH.
4. Jlns BbLaeneHUs MH(MOPMAIMH CIEAYET MCIOJIb30BaTh >KUPHBIN MIPUQT, KypCUB
WIN TIOAYEPKHUBaHUE.
5. He 3n0ynotrpe0nsiTh NpONMUCHBIMU OyKBaMH.
®oH 1. KenarenbHO UCHOIB30BATh OJHOTOHHBIN (POH HESPKUX MMACTEIbHBIX TOHOB.
2. Jlns poHa mpeanouTUTENbHBI XOJIOAHbIE TOHA.
Hcnonb3oBanu | 1. Ha omHoM crnaiine pekoMeHayeTcs HCIOIb30BaTh He Ooiee 3-X I[BETOB: OJUH IS
e 11BeTa (oHa, OMH JUIs 3ar0JI0BKA, OJIUH JUIs TEKCTA.
2. Jlns ¢hoHa M TEKCTA MCIIONH30BaTh KOHTPACTHEIE IIBETA.
IIpencraBnenn | 1. PexomeHmyeTcs MCHONB30BaTh KOPOTKUE CIIOBA U MPEIIOKEHHS.

e napopMaru

2. MI/IHI/IMI/I3I/IpOBaTB KOJIMYCCTBO MPEAJIOTOB, Hapeqnﬁ, npuiaaraTCibHbIX.
3. 3aronoBku JOJKHBI ITPUBJICKATh BHUMAHHUC ayIUTOPHH.

O0bem
uH(popMaun

He crout 3amonHsaTh OAMH Claii]] CIUIIKOM OONBIIUM 00beMOM WHGOPMAIUH: JTIOIU
MOTYT €IMHOBPEMEHHO 3alIOMHUTH HE 0oJiee Tpex (HaKTOB, BHIBOIOB, ONIPEICICHUN.

KonTpoaupyemsie komnerennun: OK 01, OK 02, OK 04, TIK 2.3



4.2. PyOe:xxHbI KOHTPOJIb

PyGexnbiii koHTposnb no aucuumiauHe (npeametry) OVIL13 buonorus mnpoBomutcs B (dopme
KOHTPOJIBHBIX pPAa0OT Ha OTAEIbHBIX 3aHATHUAX IOCIE 3aBEPLICHHUS M3Yy4EHHUS MEpBOTo, BTOPOrO U
4eTBepTOro paszenoB. Ilocie 3aBepuieHUs MATOTO pasnena pyOeKHBIH KOHTPOJIb MPOBOIAUTCS B (opme
3alUThI Kelca: MPeICTaBICHUs Pe3yJIbTaToOB PEeIeHHs KEHCOB (BBICTYIUIEHUE C IPE3CHTAIUEH).

4.2.1. KoutpoJibHas padora «MoJieKyJIsPHbI YPOBEeHb OPraHU3aluM KHBOT0»

Pe3yabTaThl 00yueHusi: XapakTepu3oBaTh CTPYKTYpPHO-(PYHKIIMOHAIBHYIO OPTaHU3aINI0 KIETKU
HA OCHOBE HAOIIONCHUS.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

B pesynprare ocBoenusi mepBoro pasnena «Kmetka — cTpykTypHO-(YHKIIMOHAJIbHAsl €IMHHUIA
KHBOI'0» 00y4arOLIHECs] CMOTYT:

— XapaKTepHu30BaTh CTPOEHUE U (PYHKIUU OCHOBHBIX OMOIOIMMEPOB, KJIETKU U €€ CTPYKTYpPHBIX
JJIEMEHTOB;

— OIIPENENATh Pe3yabTaThl U3MEHEHNS TEHETUYECKOTIO KO/l B ITPOLIECCaX MAaTPUYHOIO CUHTE3a;

— OpraHU30BbIBaTh HAOJNIOAEHUE OUOJOIMYECKUX OOBEKTOB HAa MOJEKYISIPHOM M KIETOUHOM
YPOBHE.

KonTponbHas pabora mnpeiacraBiasieT coOOW 3alaHMs B TECTOBOH (opMe pPa3IU4HOIO YpPOBHS
CJIIOKHOCTH: «HM3KHID, «CPEOHUN» U «BBICOKHI». B 3aBUCHMOCTH OT THIIAa U TPYIHOCTU 3aJaHUS €ro
BBIIIOJIHEHUE OLIEHUBAETCS Pa3HbIM YMCIIOM OaisioB. BhImosHeHHe KaX10ro 3alaHusl « HU3KOI0» YpOBHS
CIIO)KHOCTH oOIleHMBaeTcss | OamuiomM. 3a BBINOJIHEHUE 3alaHUl «CPEJHET0» YPOBHS CIIOKHOCTH B
3aBHCUMOCTH OT MOJIHOTHI U MPABUIIBHOCTH OTBETA NMPHCBANBAETCs 10 2 OaljIoB.

K 3amaHuio «BBICOKOTO» YpOBHSI CIIOKHOCTH OTHOCHUTCS pelleHue 3ajnad. Ilpu npaBuibHOM
pelleHNH 3aJaHUH «BBICOKOT0» YPOBHS ITpUCBauBaeTcs 3 Oasia.

Pacnipenienenue 3ajaHuil 10 YPOBHSIM CJIOKHOCTH ITPEJICTABIEHO B CIEAYIONIEH TabIuIIe:

YpoBeHb IIpouentHoe
CJIOKHOCTH bana colepkaHue Tun Bonpocos

3alaHus 3alaHui

Huzknii 1 65% - 3aJ]aHUs C BLIDOPOM OJTHOTO MPaBUIILHOTO OTBETA

Cpennuit 2 15 % - MHO>KECTBEHHBIH BBIOOD;
- BONPOCHI Ha YMOPSJAOYMBAHWE WIH YCTAaHOBJICHUE
MPABWIBHOM IOCIIeIOBATEILHOCTH

Bricokuii 3 20% - CUTYaIlMOHHBIE 3a71a4un 1500051 BOIIPOCHI
Mpely CMaTPUBAIOIINE PAa3BEPHYTHIN OTBET

Kpurepun onieHnBanus pyoekHON KOHTPOJIBHOM pabOThI:

Ouenka IIpoueHT BHINOJIHEHHUS
«OTIIMYHO» 85-100%
«XOPOTIIO» 70-84%

«YIIOBIIETBOPUTEIHHO» 50-69%
«HEYIOBJIETBOPUTEIILHO meHee 49%




1. Azotucroe ocHoBanue ajeHuH B mojekyne JJHK kommiemenTtapHo...
1) ryanuny;
2) UUTO3UHY;

3) ypauuiy;
4) TUMUHY.

2. K nypHHOBBIM a30TUCTBIM OCHOBAHMAM OTHOCATCH...
1) aneHuH u ryaHuH;

2) r'yaHUuH ¥ LIUTO3UH;

3) LMTO3MH U ypauu;

4) ypamui u aJieHuH.

3. Boibepute pynkuuto nPHK?

1) XxpaHeHue reHeTUYECKONH MHPOPMAIIH;

2) TpaHCIOPT aMUHOKHCIIOTHI B pubocomy;

3) BXOIUT B COCTaB pubOCOM;

4) nepenoc renernyeckoit uHpopmanuto ot JJHK x pubocome.

4. KiteTku syKapuoT He CofiepKar...
1) mu3ocom;

2) pubocowm;

3) Me30CcoM.;

4) xomruiekca ['onbaxu.

5. KneTku npokapuoT comepixar...
1) KJI€TOYHBIH TICHTD;

2) BHAOIUIa3MaTUYECKYIO CETh;

3) pubOCOMBI M1 ME30COMBI;

4) xomruiekc [oNbIKU U TU30COMBI.

6. Kakuie opraHou 1l BCTPEUAIOTCS TOIBKO B PACTUTEIBHBIX KIIETKAX?
1) sHIOIUIa3MaTHYECKAs CETh;

2) TIaCTUIBI;

3) MUTOXOH/IpHUH;

4) xomruiekc ['onbKu.

7. B merada3Hoii XxpoMocoMe BBIJIEISIOT. ..
1) mieuun u HEeHTpocoMy;

2) LEHTPOCOMY U LIEHTPHUOJIH;

3) LEHTPHOJIU U LIEHTPOMEPY;

4) ueHTpoMeEpy U IIJIEUH.

8. K aBroTpodam oTHOCSATCS...

1) BUpyCHI;

2) XeMOCHUHTE3UPYIOIINE OaKTEePHH;
3) rpuosL;

4) napazuTudeckue OaKTEpUH.

9. Tpanckpunius — 3710...

1) csi3biBaHMe aMuHOKUCIO0TH ¢ TPHK;
2) nepeHoc aMUHOKHCIIOTHI B pudocomy;
3) yaBoenue monekyisl JIHK;

4) cunre3 uPHK na marpune JIHK.



10. Ecnu xogupytomas 6emok 4acth reHa coaepxut 6000 map HyKI€OTHIOB, TO CKOJIBKO aMUHOKHUCIIOT B
KOZMPYEMOU MoJieKylie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 00JIE3HEH, BBI3BIBAIOTCS BUPYCaMU?
1) TyGepkynes3 u gudrepus;

2) dudrepus u CIIN/;

3) CITU/ u rpurm;

4) rpuri u TyoepKyes;

12. B pe3ynbTare nepBoro AejaeHus Meio3a IpOUCXOIUT:
1) yBenmmueHnue Habopa XpoOMOCOM;

2) yMmeHbllIeHHe Habopa XpOMOCOM;

3) coxpaHEeHHE HUCXOAHOTO HAOOPa XPOMOCOM.

13. Yro mpoucxonut B anagase I meiioza?

1) cimpanu3zanys XpoMocoMm;

2) pacxXO)KJIeHHE K IIOJIK0CaM JABYXPOMATUAHBIX XPOMOCOM;
3) pacxoXxIeHHe K IOJI0caM XPOMAaTH/I;

4) pacnonoxeHre XpOMOCOM B INIOCKOCTH 3KBAaTOpPa KJIETKHU.

14. YcTaHoBUTE COOTBETCTBIE

Oprasount OyHKIHS

1) pubocoma

A) nepeBapuBaHH€ OTMEPIINUX KIETOK

2) XJIOPOILIACTHI

b) ¢porocunTes

3) TU30COMBI

B) cunres 6enka

4) neHTpuonu

') oOpa3oBaHue BepeTeHa JACICHUS

15. BBI6CpHTC XUMHUYCCKUE SJICMCHTDI KJICTKU, KOTOPBIC BXOJAT B COCTAB OPTaHUYCCKUX BCIICCTB:

1) kanpwmii;
2) yraepon,
3) UMHK;

4) Bomopo;
5) kucmopo;
6) menb;

7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

['pymIbl aMUHOKHUCIIOT [IpeacraBurenu
1) HeiitpanbHbie A) mIyTaMHUHOBAs KUCIIOTa
2) Kucineie b) nmu3un
3) OcHOBHBIE B) ananun

17. B monekyne JHK nykneotuasl, comepkamue afaeHuH, cocTaBisaioT 10%. Ckoabko MPOIEHTOB B

JTAaHHOW MOJIEKYJle HYKJICOTUAOB, COACPKAIIUX [IUTO3UH?

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




18. B monexyne PHK nykneoruasl, conepxaiiue ypauui, coctasisitor — 30% u anenun — 40%. Ckoibko
MIPOLIEHTOB AJCHUJIOBBIX HYKIEOTUAOB coiepxkutcs B nenu JJHK, kommnemeHTapHoil Toi, Ha KOTOpOW
cuHTe3uposanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. VYuactoxk monekynsl JIHK cocroutr u3z 60 map Hykieoruao. Omnpenenure IIMHY 3TOTO ydacTKa
(paccrosiHue mexay Hykiaeotunamu B JIHK cocrasnsier 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. dparment monekyasl JJHK conepxur 1230 HykiaeoTHIHbIX OCTaTKOB. CKOJIBKO aMUHOKHCIIOT OyneT
BXOJIUTh B COCTaB Oeika?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJIOHBI OTBETOB:
Ne 3amanug 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. KoutpoibHas padora «CTpoeHne u GyHKIHH OPraHu3May

Pe3y.m>TaT1>1 Oﬁy‘IEHI/Iﬂ: HpOFHO3I/IpOBaTB BO3HUKHOBCHHC IIPU3HAKOB B XOJAC MHAUBUAYAJIBHOI'O
Pa3BUTHA U Pa3MHOXCHHUA OPTaHU3MOB.

KonTposmpyembie komnerenuunu: OK 01, OK 02, OK 04

B pesynsrare ocBoeHust Broporo pasnena «CrpoeHne M (DYHKIMH OpraHu3Ma» oOydaromuecs
CMOT'YT:

- OTIHMCBIBATh CTPOCHUE U B3aUMOCBSI3b YACTE MHOTOKJIETOYHOTO OPTraHU3Ma;

- XapaKTepU30BaTh CIIOCOOBI pa3MHOKEHUS;

- OTIHMCHIBAThH CTAJMH OHTOTEHE3a PACTEHUH, )KUBOTHBIX U YEIOBEKA;

- OMMCHIBATH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U U3MEHUUBOCTH.

KonTponbhast pabora mpencraBisier coOoil 3agaHusi B TECTOBOH (opMe paszIMyHOTO YpPOBHS
CJIOKHOCTHU: «HHU3KUN», «CPEOHUI» U «BBICOKHI». B 3aBHCMMOCTH OT TMHAa W TPYIHOCTHU 3a/laHUsS €ro
BBITIOJIHEHUE OIICHWBACTCS Pa3HBIM YHCIOM OasioB. BRITIONMHEHHE KaXKAOTO 3a/aHUSI «HU3KOTO» YPOBHS
CIIO)KHOCTH olleHuBaeTca 1 OamioM. 3a BBINOJHEHHE 3aJaHUl «CPEJHETO» YPOBHS CIOXXKHOCTH B
3aBUCHMOCTHU OT IOJHOTHI U IPABUJIBHOCTH OTBETA MPUCBAUBAETCS /10 2 OaJIJIOB.

K 3ajmaHnio «BBICOKOTO» YpPOBHS CJIOKHOCTH OTHOCHUTCS pelieHue 3agad. [Ipu mpaBuibHOM
peLIeHNH 3aJaHUIl «BBICOKOT0» YPOBHSI pUCBauBaeTcs 3 Oasia.




Pacnipenenenne 3aganuii Mo ypoBHSIM CJIIOKHOCTH MPEJCTABICHO B CIEAYIONIEH TabauIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bana colepxKaHue Tun Bonpocos

3aaHuA 3ajaHuil

Huzknii 1 65% - 3aJ]aHUs C BBIDOPOM OJTHOTO MIPaBUIILHOTO OTBETA

Cpennuit 2 15% - MHO>KECTBEHHBIN BBIOOD;
- BONPOCHl HAa YIOPSJAOYMBAHME WM YCTAaHOBIICHHUE
MIPAaBUIILHOM ITOCIIEI0BATEIHLHOCTH

Bricokuii 3 20 % - CUTYallMOHHBIE 3aaun I BOIIPOCHI
MPeIyCMaTPHUBAIOIINE PAa3BEPHYTHIH OTBET

Kputepuu onieHnBaHus pyOeKHOM KOHTPOJIbHOM pabOThI:

«YAOBJICTBOPHUTCIIBHO»

OueHka IIpoueHT BBLINOJIHEHHUSI
COTITUIHOM 85-100%
«XOPOIIIO» 70-84%

50-69%

«HEYOBJIETBOPUTEIILHO»

Mmenee 49%

1. Kakoii crtoco0 pa3MHOXKEHHUS SBIISETCS TIOJIOBBIM?
1) BererarnBHOE pa3MHOKCHHE
2) I'enepaTuBHOE pa3sMHOXKEHUE
3) [ToukoBanue
4) IlpuBuBKa

2. KakoBbI MUTOJIOTMYCCKUEC OCHOBBI ITOJIOBOT'O PA3SMHOXKCHUA OpFaHI/I3MOB?

1) Cnocobnocts IHK K permukaium

2) IIponecc popMupoBaHus crop
3) Hakomenue sHepruu Mosekyaoi ATD
4) Matpuunblii cunre3 u-PHK

3. Kakue reHsl He UMEIOT MTApHBIX AJUIEJIBHBIX T€HOB B OpraHu3Me?
1) PeieccuBnbie
2) loMuHaHTHbIE
3) CueruieHHbIe ¢ Y-XPOMOCOMOM
4) CueruieHHBIE C ayTOCOMaMHU

4. IloToMCTBY HE NepenarTcs MyTaluu

1) T'ennbie

2) XpOMOCOMHBIE
3) Comarnueckue
4) I'eHOMHBIC

5. YkaxuTe reHOTHUI YeJI0BEeKa, €CIIH M0 (DEHOTHUITY OH CBETIOBOJIOCHII U TOIyOOIIa3blit
1) AABB
2) AaBs

3) aaBB




4) AaBB

6. BrusitHue o1HOTO TeHa Ha pa3BUTHE MHOTUX ITPU3HAKOB CBHJICTEIHCTBYET
1) O BnusiHUM TCHOB Ha (GOPMHUPOBAHKE TIPU3HAKOB

2) O 1enoCTHOCTH TeHOTHIIA

3) O6 aBTOHOMHOCTH IF'€HOB

4) O BBICOKOW aKTUBHOCTH T€HOB

7. Hanuuue B raMeTe OJHOTO TeHa U3 KaXJ0i mapsl aJIeJen - 3TO [IUTOJIOTHYECKasi OCHOBA
1) XpoMOCOMHOI T€OpUHU HACICICTBEHHOCTH

2) 3aKoHa CIEIUIEHHOTO HACJICIOBAHMUS

3) 3akoHa HE3aBUCUMOTO HACJICIOBAHHMS

4) T'unoTe3bl YUCTOTHI TAMET

8. Kak 0003Hauar0TCs reHOTUIBI 0CO0eH MpU TUTHOPUAHOM CKPELIMBAHUU
1) BeBB x AaAa

2) AaBgB x AaBs

3) AaAA x BeBsB

4) Aaaa x BeBs

9. CKOJIBKO Tap aJbTePHATUBHBIX MPU3HAKOB U3YYAIOT IIPH MOHOTHOPUIHOM CKPEIIUBAHUH
1) Onny

2) Jlse

3) Tpu

4) Yetnipe

10. Y opranu3MOB ¢ OJMHAKOBBIM TEHOTHUIIOM IIOJ[ BIUSHUEM YCIOBUH CpEIbl BO3HHUKAET
W3MEHYUBOCTD

1) KomOuHnaruBHas

2) l'enoTunM4eckas

3) HacneacrBennas

4) MonudukarmoHHas

11. V3MeHeHue nociaenoBareaIbHOCTH HyKiIeoTu0B B Monekyie JJHK - ato myranus
1) I'ennas

2) I'enomuas

3) XpomocoMHas

4) AytocoMHas

12. Kakas Oone3Hb yenoBeKa - pe3yabTaT TeHHON MyTaluu
1) Cunpom npuoOpeTEHHOTO UMMYHOEPHUITHTA

2) I'punm

3) CeproBUIHOKIIETOUHAS AaHEMHUSI

4) T'ermatut

13. Yucrast 1MHUASA pacTEHHUH - 3TO HOTOMCTBO
1) I'erepo3urotHbIx hopm

2) OnHOM CaMOOMBLISAIONMIEHCS 0CO0N

3) MexcopToBoro rudpusa

4) JIByX reTepO3UTOTHBIX JTUHHMA

14. Yem 3urora omindaeTcs OT raMeThbI?
1) conepkuT 1BOMHONW HAOOP XPOMOCOM



2) conepKUT OAMHAPHBIA HAOOP XPOMOCOM

3) obpazyercs B pe3ynbTare OII00TBOPEHUS

4) obpaszyercs myTéM Mero3a

5) siBsieTCsI IEPBOi KJIETKOM HOBOTO OpraHu3Ma

6) 3TO cienMaIu3UpPOBaHHAs KIIETKA, y4acTBYIOIIas B IOJIOBOM Pa3MHOXEHUU

15. YcraHoBUTE COOTBETCTBUE MEXKIY MTPU3HAKOM U3MEHUYMBOCTU U €€ BUJIOM:

IIpu3Hak N3MEHYUBOCTH Bun nzmenunBoctu
A) o0ycoBieHa MOsIBICHUEM HOBOTO COYETaHUS HyKJICOTUIOB B T'€HE 1 )MyTanuonHas
b) oOycnoBneHa n3aMeHeHHeM T'eHOB U XpPOMOCOM 2)xoMOVHATHBHAS

B) y 10TOMKOB MOSIBIISIFOTCSI HOBBIE aJUIEIbHBIE T€HbI

I') ocHOBO¥ CITY>KUT HE3aBUCUMOE PACXOXKIEHUE TOMOJIOTUYHBIX XPOMOCOM
J1) y ocobeii n3MeHnsiercs koiauuecTso win ctpykrypa JHK

E) oOycnoBnena koHbroraei u nepekpécToM XpoMocomM

16. VYcraHoBHTE MOCIENOBATENIBHOCTh Pa3BUTHs IAllOPOTHUKOB, HA4YMHAs CO B3pPOCIOrO
OopraHusma.

1) pa3BuTHE Ha HIKHEH CTOPOHE 3apOCTKA MYKCKUX U JKEHCKHX TaMeT

2) obpa3oBaHME Ha HUXKHEH CTOPOHE JIMCTA AlOPOTHHUKA CIIOPAHTUEB CO CIIOPaMU

3) nepenBUKEHUE CIIEPMATO30MI0B K AUIEKIETKE C IOMOILBIO BOJbI, OIUIOJOTBOPEHHE

4) nmpopacTaHue CIIOpbl U pa3BUTUE U3 HEE MAJICHbKOW 3€JIEHON IUIACTUHKH - 3apOCTKA

5) pa3BUTHE U3 3UTOTHI 3apOJIbIIIA, KOTOPBIN MPEBPAIIAETCS BO B3pOCIOE PACTEHUE NAlOPOTHUKA

17. KakoBa BEpOSITHOCTb POXKJICHHSI BBICOKMX JETEH y TE€TEPO3UTOTHBIX POJIUTENICH C HHU3KUM
POCTOM (HU3KOPOCIOCTh JOMUHUPYET HAJl BBICOKUM POCTOM)?

1)0%

2)25%

3) 50 %

4) 75 %

18. Ompenenurte TEHOTUIBI POAMTENEH, WMEIOMIMX Kapue Iva3a, €Clid B HMX IOTOMCTBE TpHU
KaperiasblX U OJMH ToiTy0oras3siii peOEHOK (A - KapHe I71a3a JOMUHHUPYIOT HaJl TOITYOBIMH).

l)aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Omna w3 mnenouek JIHK coctrour wu3 nykmeorumos: ATI[-ALL[-TAII-I'TT. Kakosa
IIOCJIEI0BATEIbHOCTh HYKJIEOTH0B HAa BTOPOM Lienodke 3Toi Mosekyins! JIHK.

1) ATH-ALL-TAL-T'TT

2) TOT-IT'TT-AT'T-ALL]

3) TAT-TIT-IITT-HAA

4) TIT-IAT-IIIA-IITA

20. T'magkas okpacka apOy30B HacCJIeAyeTcss KaK pelEeCCHBHBIN TNpu3HaK. Kakoe MOTOMCTBO
MOJYYHUTCS OT CKPEIIMBAHUS JIByX T€TEPO3UTOTHBIX PACTEHHH C TIOJIOCATHIMH TUIOIaMU?

1) 25% - ¢ monocatoi okpackoit, 75% - ¢ TIIaaKOH OKPACKOM.

2) 50% - ¢ monocaroit okpackoi, 50% - ¢ IIaaKON OKPACKOM.

3) 75% - ¢ momocaroii okpackoi, 25% - ¢ TIa KON OKPaCKOiA.

4) 85% - ¢ monocaroii okpackoi, 15% - ¢ raaKoi OKpacKoii.



ITAJIOHLI OTBETOB:

Ne 3amanus 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 3amanug 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 Al,B1,B2,12, A1, E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KoutpoibHas padora «TeopeTHueckne acneKThbl IKOJIOT I

Pesyabrar o00ydyeHHMsi. ApPryMEHTHpPOBAaTh HEOOXOAMMOCTh COXpPAaHEHHsS MHOrooOpasus
OPTaHU3MOB C IIeTIbI0 OEPEKHOT0 OTHOIICHUS K OKPYKAIOIIEH cpene.

Kountpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [1K 2.3

B pe3synbrare 0cBO€HMs 4ETBEPTOTO paszziena « DKOIOTUs 00yUaroluecs CMOTYT:

- ONMCHIBATH CBSI3b MEX/y OPraHU3MOM U CPEAOH ero OOMTaHus,

- YCTaHAaBJIMBATh CBA3b CTPYKTYPBI U CBOMCTB HKOCUCTEM;

- YCTaHABJIMBATh CBA3b MEXY CTPYKTypaMu Ouocqepsl;

- OTHCHIBATH II00ATBHBIE U PETHOHAIBHBIE SKOJIOTHUYECKUE TTPOOJIEMBI U Iy TH UX MUHUMHU3ALINH.

KonTponbHas pabora mpencrasisieT coOOM 3afaHus B TECTOBOM (hopMe pa3IMYHOIO YpPOBHS
CIIOKHOCTH: «HHU3KHID, «CPEOHUN» U «BBICOKHI». B 3aBUCHMOCTHM OT THIIAa U TPYIHOCTH 3aJaHUS €ro
BBIIIOJIHEHUE OLIEHUBAETCS pa3HbIM YMCIOM OajioB. BhIMONHEHNE KaXKAOro 3a/laHusl «HU3KOT0» YPOBHS
CIIO)KHOCTH oleHuBaerca 1 Oamiom. 3a BBINOJHEHHE 3a/JaHUl «CPEJHETO» YPOBHS CIOKHOCTH B
3aBHCUMOCTH OT IOJIHOTHI U IPAaBUJIBHOCTH OTBETA NPHCBANBAETCs 10 2 OaJljIoB.

Pacnpesnenenue 3a1aHuil 10 YPOBHSM CI0KHOCTH ITPEACTABICHO B CIEAYIOIIEH TaOIuLe:

YpoBennb IIpouenTHoe
CJIOKHOCTH bana colepkaHue Tun Bonpocos
3aaHuA 3ajaHuil
Huzkuit 1 75% - 3aJIaHKsI ¢ BBIOOPOM OJIHOTO MPAaBUIIBLHOTO OTBETA
Cpennuit 2 15 % - 33/1aHUA Ha BBIOOP U3 MPEJIOKEHHOTO CIIUCKa
Bricokmii 3 10 % - 3aJlaHWs Ha COCTaBJICHHE T1ap OPTaHW3MOB W3
MIPEIOKEHHOTO CIHCKA

Kpurepnu onieHnBaHus pyOeKHON KOHTPOIHHOI paboThI:

Ouenka IIpoueHT BHINOJIHEHHUS
«OTIINYHOY 85-100%
«XOPOILIO» 70-84%

«Y/IOBJIETBOPUTEIILHOY 50-69%
«HEYIOBJIETBOPUTEIILHO meHee 49%

1 Dxonorus - HayKa, U3ydaroIas:
A) BIMsTHUE 3arps3HEHUIN Ha OKPYKAIOIIYIO CPeIy

b) BnusHMe 3arps3HEHU HA 3J0POBbE YEIOBEKA

B) BiusiHME NeATETBHOCTH YENIOBEKA HA OKPYKAIOLIYIO CPELy
I') B3aMMOOTHOIIIEHHSI OPraHU3MOB C OKpYXarollell ux cpenoil oOuTaHus (B TOM YMCIIE MHOTOOOpasue
B3aUMOCBS3€H UX C IPYTUMHU OpraHU3MaMH M COOOIIIECTBAMH )




2. TepMUH «3KOJIOTHUS MPEITIOAKIIL:
A) Apuctorenb

b) O. I'exkenb

B) Y. lapBun

I') B. . Bepnanckuii

3. Cragust pa3Butusa Ouocdepbl, Korjga pa3yMHasl 4YeloBeUECKas NEATEIbHOCTh CTAHOBUTCS IJIABHBIM
(ompenensromymM) (akTOpOM pa3BUTHS HA HAIICH TJIaHETE, Ha3bIBACTCS:

A) TexHocdepoit

b) autpomnocdepoii

B) Hoocdepoit

I') coumocdepoii

4. ITonynsiuus - 3T0:

A) Tpymma opraHu3MOB OHOTO BHJIa, 3aHUMAIOIIAsl ONPEACICHHOE POCTPAHCTBO U (PyHKIIMOHUPYIOIIAst
KaK 4acTh OMOTHYECKOTO COOOIIECTBA

B) rpymnma opraHu3MoB pa3HBIX BHIIOB, 3aHUMAIOIIAs OTPEICICHHOE MMPOCTPAHCTBO H(PYyHKIIMOHUPYIOIIAst
KaK 9acTh OMOTHYECKOTO cOo0O0IIecTBa

B) coBokymHOCTE 0c00€H, (PyHKIIMOHHPYIONUX KaK 4acTh OMOTHYECKOTO cOO0IIecTBa

I') coBokymHOCTH 0OcCOO€ii OHOM CeMbH, KOHTPOJIHMPYIOIIUX OMNpEAEICHHOE IPOCTPAHCTBO H
(YHKIMOHUPYIOMIMX KaK YaCTh OMOTHYECKOTO COOOIIECTBA

5. CnoxHas mpuponHasi cucreMa, oOpa3oBaHHasi COBMECTHO JKHMBYIIMMH M CBA3aHHBIMU JPYT C JPYTOM
BUJIAMH, Ha3bIBACTCSL:

A) sKoCHCTEMOM

B) 6uortomom

B) Guoneno3zom

I') Guocdepoit

6. O6onouka 3emiu, HacelleHHas! )KUBBIMU OpraHU3MaMH, Ha3bIBACTCS:
A) 6uocdepoii

B) Tpomocdepotii

B) Guoreorienozom

I') sx30cdepoii

7. llpuponHoe KU3HEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIIIECTBOM, HAa3bIBACTCS:
A) sKOCHCTEMOM

b) 6uonieno3om

B) 6uotonom

I') apeanom

8. Coo0I1eCTBO KHMBBIX OPTaHU3MOB M CPEIbl X OOWUTaHUS, COCTABISIONICEe EAMHOE IIeJI0e Ha OCHOBE
YCTOWYHBOTO B3aUMOJICHCTBHSI MEXKTy JIEMEHTAMHM KUBOW W HEXKUBOMW TIPUPOJIBI, HA3bIBAETCS

A) nomynsiiuei

b) sxocucremoit

B) 6uocdepoit

I') GuoneHo30M

9. Kakue u3 abuornyeckux ¢aktopos (1 — muHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPOA) JTUMHUTUPYIOT
pacmpocTpaHeHue JKU3HU B OKEaHe, HO OOBIYHO HE JTUMUTHPYIOT PACIpPOCTPaHEHHE KU3HH Ha CyIe?
A)1,2

b) 1,4

B)2,3

2,4



10. Dxosnorumdeckue (HaKTOphbl, OKA3BIBAIONIUE HAWOONbBIICE BIUSHUEC HA YHCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIIUXCS:

A) abuotnueckue

b) 6uornueckue

B) anTponorenHnsie

I') abuotuueckue u OMOTUYECKHE

11. CTpouUTENIbCTBO TUIOTHHBI MOXKHO pacCMaTpHUBaTh Kak nmpumMep (akropa:
A) abnotuyeckoro

b) 6uotnaeckoro

B) anTponorenHoro

I') BooOI111€ HE IKOIOTHYECKOTO

12. TonepaHTHOCTb — 3TO CIIOCOOHOCTH OPTaHU3MOB:

A) BIIEP)KUBATh U3MEHEHUSI YCIOBUMN KU3HU

b) npucnocabanBarhCsi K HOBBIM YCIOBUSAM

B) o0Opa3oBbiBaTh JIoKaibHbIE (HOPMBI

I') npucnocabauBaTbCs K CTPOro ONPEAEICHHBIM YCIOBHIM XKU3HH

13. CooTHomeHUsT MEXy SHEpruei, NoJTy4eHHOW OpraHM3MOM H3BHE, M €€ PACXOJOM Ha IOCTPOCHHE
TeJa ¥ MPOLECCHI )KU3HEACATEIHbHOCTH HA3bIBAIOT:

A) PHEPreTHYECKUM OFOIKETOM

b) sHepreTnueckoil CToUMOCTBIO

B) sHepreTnueckum pecypcom

I') TenioBbIM Oanancom

14. BHemHee CXOJCTBO, BO3HUKAOIIEE y MPEACTABUTENICH pa3HBIX HEPOJCTBECHHBIX BUJIOB B pE3yJbTaTe
CXOIHOTO 00pa3a >KU3HH, HA3bIBAIOT:

A) KOHBepreHiuen

b) mapamnensHO# 3BOMOITMEH

B) xu3nenHoit popmoit

I') mopdonorudeckoii amantanyen

15. lomynsauus, KoTopasi 3aHUMaET B COCTaBe OMOLIEHO03a OIpeIeJICHHOE TOJI0KEHHE, HAa3bIBACTCS:
A) )xu3HEHHOH HOpMOi

b) sxonmoruueckoit HUIIEH

B) skotunom

I') apeanom

16. Pacnipenienute nepeyrciieHHble (PaKTOphI Cpeibl O TPEM KaTErOpUSIM:

buornueckue AbOHoTHYECKUE AHTpPONIOTEHHBIE

XUIIHUYECTBO, BBIpyOKa JI€COB, BIAXHOCTb BO3AyXa, TeMIepaTypa BO3AyXa, Iapa3uTH3M, CBET,
CTPOMTENBCTBO 3JaHHUH, IaBICHHE BO3/AyXa, KOHKYPEHILHMS, BBIOPOC YIVIEKHCIOIO Tasza 3aBOJIOM,
COJICHOCTB BOJIBI.

17. V3 mpeayioKeHHOTO CITUCKA COCTaBhTE Mapbl OPraHU3MOB, KOTOPBIC B MPHUPOIEC MOTYT HAXOTUTHCS B
CUMOHMOTHYECKNX (B3aMMOBBITOIHBIX) OTHOIICHHSIX MEXKAY cOo0O0W (Ha3BaHHUS OPraHU3MOB MOXKHO
HCIIOJIb30BaTh TOJLKO OJIUH Pa3):

myena, rpud MOAOEpe30BHK, aKTUHUS, Oepe3a, PaK-OTIICNbHUK, KOJOKOJIBYHMK, OCUHA, KIEBEp, TPUd
MOJIOCUHOBHK, KITyO€HBKOBBIE a30T(PUKCUPYIOIINE OaKTepHUH.

18. M3 mpemiokeHHOro CIUCKAa COCTaBbTE IMaphl OPraHU3MOB, MEXIY KOTOPHIMHU B IMPHPOJE MOTYT




00pa3oBbIBaThCs Tpouueckue (MUIIEBBIC) CBA3M (HA3BaHUS OPraHU3MOB MOXKHO MCIIOJIB30BaTh TOJIBKO
OJIVH pa3):

Larisi, uBa, s, ame0a, 3asi-pycak, MypaBei, BOJAHbIC OakTepuu, KabaH, JIATYIIKa, CMOPOJIMHA, POCSHKA,
MypaBbHHBIH JIeB, KOMap, TUTP.

19. BribeputTe u3 chnuCKa Ha3BaHUS >KUBOTHBIX, KOTOPBIX MOXKHO OTHECTH K KOHCYMEHTaMm BTOPOTO
MOpsIAKA:

TUTpP, JU3EHTepuiiHas ame0a, BOJIK, KPOJHUK, MBIIIb, capaHya, sICTpeO, KPOKOAUJ, TYCh, JHCHIIA, OKYHb,
00XbsI KOPOBKa, OBl MEIBEIb, MEJIOHOCHAS IMueJa.

20. V3 nepevncieHHBIX Ha3BaHUH OPraHU3MOB BBIOCPHUTE PEIYIICHTOB:
MezBenb, ObIK, 1y0, Oenka, MOJOCUHOBHK, ITUIIOBHUK, CKyMOpHS, kaba, JJEHTOYHBIA YepBb, THUIOCTHBIC
OakTepuu, 6a06a0, KarmycTa, KakTyC, IEHUIUILI, JPOXIKH.

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

OTBET r 3] B a | B a B 0 r B B a a a 0
Ne 3amanus 16
OTBET buoTHueckre — XUITHUYECTBO, MTAPA3UTU3M, KOHKYPEHIIHS.

AOMOTHYECKHE - BIQXHOCTh BO3JyXa, TEMIIEpaTypa BO3[dyXa, CBET, JaBIICHHUE
BO3/yXa, COJIEHOCTb BOJIBI.

AHTpOIIOTEHHBIE - BBIpyOKa JIECOB, BBIOPOC YIIEKHCIOTO Ta3a 3aBONIOM,
CTPOUTEILCTBO 37IaHUM.
No 3amanus 17
OTBET muelia - KOJIOKOIBEUHK

rpub noabdepe3oBuUK - Oepesa
aKTHHUSA - PaK-OTIIEIbHUK
OCHHA - TpU0 MOAOCUHOBUK
KJIEBEp - KIIyOCHBKOBbIE a30TPUKCUPYIOLINE OAKTEPUH
Ne 3apanus 18
OTBET JSTYIIKA - At
CMOpOJUHA - TJIS
3as1-pycak - TUTP
MypaBey - MypaBbHUHBIN JIEB
KOMap - pOCsSHKa

HBa - KabaH
BOJIHBIE OaKTepuu - ameda
Ne 3amanus 19
OTBET TUTP, BOJIK, SICTPEO, KPOKOIWII, JINCHIIA, OKYHB, OEJIbIi ME/IBETh
Ne 3amanus 20
OTBET THIJIOCTHBIC OAKTEPUH, IICHUTIAILT

4.2.4. 3amuTa KeiicoB: MpeAcTaB/IeHHe Pe3y/IbTATOB pellleHUs KelicoB
Pesyabrar oOy4eHusi 1o TeMe: AHaJIM3MPOBATh OSTHYCCKUE ACIEKTHl COBPEMEHHBIX
WCCIIE/IOBAaHUN B 00JIaCTH OMOTEXHOJIOTUN U TEHETHYECKUX TEXHOJIOTHIA.

KonTposmnpyembie komnerenuuu: OK 01, OK 02, OK 04, TIK 2.3

3ammTa Keilica SBISETCS PYOCKHBIM KOHTPOJIEM MO MSATOMY pasneny «buosorus B XKU3HW», B
pe3yabTaTe U3y4eHHs! KOTOPOro 00y4aronfecs: CMOTyT:

— aHAJM3UPOBATh ATUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIICOBAHUI B 00JaCTH OMOTEXHOIOTHUU U
TeHETUYECKUX TEXHOJIOTHH.

JI1st 3anmuThl KeiicoB oOyuaromumMest HeooxoaumMo B pamkax BCP moaroroBuTs ycTHOE COOOIIECHHE



10 PE3YJIbTATaM PEIICHUS Keiica ¢ MOATOTOBKOM MpPE3CHTAUMI.

Kputepuu onieHMBaHNs YCTHOTO COOOLICHMUS:

Kpurepun

Banasl

OIICHUBAHUA

1 6aua

2 0aj1I1a

3 0a11a

1. CoorBeTcTBHE
COZIEpKaHMS JOKIIaaa
3agBJIEHHON TEME

coJiep KaHue JI0KJIaaa
JIAIIB YaCTUYHO
COOTBETCTBYET
3asBJICHHOM TeMe

coliepKaHue A0KIazaa, 3a
HCKIIFOUEHUEM
OTACJIbHBIX MOMCHTOB,
COOTBETCTBYET
3asBJICHHOU TEME U B
MOJIHOM Mepe eé
pacKkpbIBacT

coJiep KaHue JT0KJIaaa
COOTBETCTBYET
3as1BJICHHOU TEME U B
MOJHOM Mepe eé
pacKpbIBaeT

2. CrerieHb
PaCKpBITUS TEMBI

packpbiTa Maias 4yacTb
TEMBI; [IOUCK
uH(bOopMaIuK NPOBEIEH
IIOBEPXHOCTHO; B
U3JI0)KEHUH MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYIIHOCTb

TeMa PacKphITa XOPOIIIO,
HO HE B IIOJHOM 00BEME;
uH(popMaun
MPECTABICHO
HEJIOCTATOYHO; B
OT/ICJIBHBIX CITydasx
HapyIICHA JJOTHKA B
W3JI0KEHUH MaTepualia,
HE COBCEM JIOCTYITHO

TEeMa pacKphITa
MIOJIHOCTBIO;
IIPEICTaBICH
000CHOBAaHHBIN 00BEM
uHbopMaIuy;
U3TI0KEHHE MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue N10CTYIHO
Y TIOHSITHO TIEpeaTh
coJiep)KaHue TOKJIaaa
B BUJIE MTPE3CHTAIINH

U3 MPe/ICTaBICHHON
IPE3EHTAIMN HE COBCEM
MOHSITHA TEMaTHKa
UCCJIEJIOBAHNUS, AETAIU
HE PaCKPBITHI

Ha OCHOBE
MPEACTaBICHHON
Mpe3eHTaIuu
dbopmupyeTcs oo1iee
MOHUMAaHHE TEMAaTUKH
MCCIIEIOBaHMUs, HO HE
SICHBI JIeTaJH

Ha OCHOBE
MPEACTABICHHOMN
pe3eHTAINH
dbopMuUpyeTCst MOTHOE
MOHUMAaHHE TEMATUKH
UCCIIEIOBAHNS,
PaCKpBITHI JAeTalln

Kpurepun onieHuBaHus Ipe3eHTAIUN!

Banabl
Kpurtepun ouennBanus
0 1 2
MOJIHOTA MCIIOJIb30BaHMS | HH(MOpMAITHs, nHpopmarus, MIPE3CHTAIMS COJACPIKUT

y4eOHOTo Marepuaia

HCIIOJIb3yEMas B
MNpe3CHTalln, HC
OTHOCHUTBCA K TEMEC

MIpE/ICTaBICHHAS B
MPE3EHTALMH, OTHOCUTCS
K TeMe, HO
HEJO0CTaTOYHO MOJHO
PacKphIBAIOT €€
colepKaHue

MIOJTHYIO U YETKYIO
nHdOpMaIHIo,
JOCTaTOYHYIO IS
dbopMHUpOBaHUS
NPEICTABICHUS O TEME

JIOTUKA WU3J10KCHHU
MaTepualia B
COOTBETCTBHUU C IIJIAHOM
1 TEMOU 3aaHU

Marepuain
IIPE3EeHTalH He
COOTBETCTBYET TEME,
IUIaHa HET

MaTrepuall pe3eHTaluu
YaCTUYHO COOTBETCTBYET
TEeMe 3a1aHusl, IUIaH
IIOCTPOEH HE TOYHO

MaTepuall,
MIPUBEICHHBIN B
MpPEe3eHTALNH
MOJHOCTBIO
COOTBETCTBYIOT TEME
3aJaHUs U
COCTaBJICHHOMY IUIaHY




TEPMUHOJIOTUYECKAS U
ophorpadpuyeckas
IPaMOTHOCTh

B IIPE3CHTAIUU
MIPUCYTCTBYIOT
opdorpaduieckue
OIIIMOKH, HE BCE
TEPMHUHBI IPUMCHEHBI
IO CyIIEeCTBY

B IPC3CHTAllUN
PUCYTCTBYIOT
opdorpapudeckue
OIITMOKH, TSPMHUHBI
MMPUMCHCHBI BEPHO

B ITIPC3CHTALIUU
OTCYTCTBYIOT
opdorpadpudeckue
OLITNOKH, TEPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U
OpPUTMHAJIBHOCTh
NOCTPOECHUS

Mpe3eHTAIHS
nocTpoeHa 0e3 yuera
KOMITO3UIIAN
cIaimoB, 0e3
COOITIOTICHHUS
TpeOoBaHU K
mpudTam u
I[BETOBOMY
odopmIteHU O

MPE3CHTAIUS OCTPOCHA
C y4eToM TpeOOBaHHI K
0 OpPMIICHHUIO, HO HET
enuHoro oopMiIeHUs
CIIalI0B

IpPE3CHTAIIHS
MIOCTPOEHA B MTOJTHOM
COOTBETCTBUH C
TpeOOBaHUAMU
odopmienus,
UCIIOJIb30BaH
OPUTHHAIILHBIN MTOIXOT
K 0(hOpPMIICHUIO
Cl1ai10B

Ixkana nepeBoaa 0a/J1I0B B 0OTMETKY:

17-15 6amioB - «5»
14 - 9 GasuioB - «4»
8-6 0asuIoB - «3»

Menee 6 6a/IOB WU OTCYTCTBHE PAOOTHI - «2)




4.3. [IpomeskyTouHnas arrecranus (1u¢depeHupoOBaHHbIN 324€T)

[Mpomexxyrounas arrectanus mo gucuuiuimae (npeamery) OVYIL13 Buonmorust mpoBomutcs B
¢dopme nuddepeHIUpOBaHHOIO 3a4yeTa. 3a/laHie BKJIIOYaeT B ceOs: TECTOBbIE BOIPOCHI, HalpaBlIEHHbIE
Ha MPOBEPKY YCBOEHHUS TEOPETUYECKOrO MaTepuaja, U 3aJaud U 3a/JaHus, HallpaBJIEHHbIE HAa IPOBEPKY
c(OpMHPOBAHHOCTHU MPAKTUUECKUX YMEHHUH.

Yacte 1 copepxur 15 3ananuil ¢ BBIOOPOM OHOTO BEPHOro OTBETa M3 ueThipex U 10 3amanuii c
BBIOOPOM HECKOJBKHUX BEPHBIX OTBETOB, Ha COOTBETCTBHUS OHMOJIOTMYECKHMX OOBEKTOB, INPOLIECCOB U
SIBIICHUM.

Yacte 2 comepxuT 4 3amauyd M3 pasHbIX TE€M AMCHUUIUIMHBL (TpeaMera) U | MpakTHUKO-
OpPHEHTUPOBAHHOE 3a/laHUE.

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [1K 2.3

Yacrs 1
B 3aganusx 1-15 BpiGepute o1MH NpPaBHIbHBbIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMBI COCTABJISAET MOJIEKVYJIA

1) ne30KCUpUOOHYKIEMHOBOM KUCIIOTHI,

2) puOOHYKIICUHOBOMN KHUCIIOTHI,

3) nunuaa,

4) monucaxapuja.

2. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JHK ITPOUCXOAUT B [TPOLIECCE
1) TpancBepcuw,

2) penapauuy,

3) peruIMKanuu;

4) Tpancdopmanuu.

3. JJI1 OBPABOBAHUS JIUITMIHOI'O BHCJIOS BAXHBI B3AMMOJENCTBUS MEXIY
MOJIEKYJIAMU JIUTINIOB:

1) BomopoHbIE U HOHHBIE;

2) MOHHBIE ¥ KOBAJICHTHBIC;

3) KoBaJICHTHBIC U TUAPODHOOHBIE;

4) Tonbko THIPOGOOHBIE.

4. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JHK ITPOUCXOAUT B ITPOLUECCE
1) penapanuu;

2) Tpanchopmaruuy,

3) TpaHCcBepcHH;

4) perIuKaIum.

5. 111 KJIETOK PACTEHU HE XAPAKTEPEH CHTE3

1) aMHUHOKHCIIOT;

2) HYKJIEOTH/IOB,;

3) mIMKoTreHa,;

4) bochomumnuaos.

6. B [TIPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIIIAETCSH 3A CUET
1) Tpanckpunuuy,

2) penyIuIMKaluy,

3) nenatypanuu,

4) crimpalii3aluy.

7. BIIATOJAPA KOHBIOTAIIMA 1 KPOCCHUHI'OBEPY ITPOUCXOUT

1) yBenu4eHue 9rciia XpoMOCOM BIBOE;

2) oOMeH reHeTHYecKkor HH(popMaIeid MeX Iy TOMOJIOTUIHBIMA XPOMOCOMaMH;

3) yMeHbIIIEHHE YUCIIa XPOMOCOM BJIBOE;

4) yBeTMYEHUE YHCIIAa TAMET.



8. IIOJIMTTEIITUAHBIE LHEITM CUHTE3UPYIOTCA HA PUBOCOMAX, HAXOIAIINXCA:
1) B iuTO30I1€ ¥ MOAU(PUIIPYIOTCS TAKXKE B IIUTO30JIE;

2) B IUTO30J1€, 3aTeM MOAUQPHUITMPYIOTCS B anmapare [ obmk;

3) Ha MmemOpaHe SHJO0MIa3MaTHYECKOTO PETUKYIIyMa, 3aTeM MOAUPUIIPYIOTCS B anmnapare [ onbxy;
4) B UTO30J1€, 3aTeM MOAU(PHUIIUPYIOTCS B JIIOMEHE JIM30COMBI.

9. UHTPOHBI BCTPEYUAIOTCA B '’EHAX

1) TOJIBKO 3yKapHOT apxeOaKTepHid;

2) ByKapHoT U 3yOaKTepuii;

3) sybakTepuii u apxeOaKTepuit;

4) apxebaKkTepHil U 3yKapuoT.

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKHWX BEIIECTB B KJIETKE ITPOUCXOAAT

1) o6pazoBanuem momnekyn ATO;

2) ¢ 0CBOOOXAEHUEM SHEPTHUH;

3) pacuiernieHueM BEIIECTB,;

4) ncnoap30BaHUEM SHEPTUU.

11. 3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJJMHEHUU C BEJIKAMU
COCTOUT

1) MUTOXOHAPHS,

2) xpoMocoma,

3) ren;

4) XJ0pOIUIACT.

12. JOYEPHUE XPOMATUJBI CTAHOBATCA CAMOCTOATEJIbBHBIMU XPOMOCOMAMU
I[TOCIJIE

1) cnapvBaHus TOMOJIOTHYHBIX XPOMaTHI;

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTUYHBIMU XPOMOCOMAMH;

3) pazneneHus COSAUHSIONIEH UX LIEHTPOMEPHI,

4) BBICTpanBaHUS XPOMOCOM B DKBAaTOPHUAIbHON TUIOCKOCTH KJIETKH.

13. TEHETUYECKUI KOJT — TO:

1) Habop KIJICTOYHBIX TE€HOB,;

2) HyKJICOTHIHASI TIOCIIE0BATEIbHOCTh I'eHa,

3) reHeTHYeCKask IKCIPECCHS;

4) cucTeMa 3arMcy TeHeTHIeCKON HH(OPMAITHH.

14. B KAKUX U3 [IEPEUUCJIEHHBIX OPTAHEJIJTI CAMASI BBICOKASI KOHIIEHTPALIUS Ca?*
1) sape;

2) MUTOXOHJIPHSIX;

3) uuToriasme;

4) anmapare [ombKH.

15. KAKHE 13 IMTEPEUYNCIIEHHBIX HUXXE CTPYKTYP KIIETKM HE UMEIOT MEMBPAHBI
1) nu30coMmBI;

2) XJIOPOILIACTHI,

3) SLIPBILIKY;

4) ammapar [oJ1bKH.

ITAJOHLI OTBETOB:

Ne 3anannsa 1(2|3|4(5|6(7|8|9(10 (11 (12|13 |14 | 15

OTBET 12|14 |11(3|4(2|3|1| 4|2 (3|4 2]3

B 3apanusx 16-25 Bpi0epuTe HECKOJIBbKO NMPABUJIbHBIX OTBETOB MJIH YCTAHOBHTE COOTBETCTBHE HJIH
MOCJIe10BATE/IbHOCTh:

16. BOCCTAHOBUTE B MCTOPMYECKOM IIJIAHE HOCIEANOBATEJIBHOCTb OSTAIIOB
BO3JJECTBUA YEJIOBEKA HA BUOCOEPY:



1) ycusieHue BIMSHUS HA IPUPOAY C KOPEHHBIM PeoOpa30BaHUEM YAaCTH KOCUCTEM;

2) U3MEHEHHE YKOCUCTEM uepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TPaB MyTEM UX BBDKUTAHUA U T. I1.;

3) mo0anbHOE WU3MEHEHHE BCEX HIKOJIOTMUECKUX KOMIIOHEHTOB B II€JIOM B CBSI3M C HEOTPAHMUYCHHOU
WHTEHCU(pUKAIIUEH X035IICTBA;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 Pe3KOro M3MEHEHUs IKOCUCTEM B IIEPUO]] CTAHOBJICHHS YEJIOBEUECTBA;

5) Bo3melicTBUE JIOICH HAa OHocdepy TUIIb KaKk OOBIYHBIX OMOIOTUYECKUX BUIOB.

17. BBIBEPUTE ITPOLIECCHI, [TIPOTEKAIOIME B [TPO®A3E I[IEPBOI'O JIEJIEHUS MEMO3A

1) oOMeH yyacTKaMu XpOMOCOM;

2) Habop xpomocoM u uncio monekyn JJHK B kinetke — 4n4c;

3) neneHue LEHTPOMEP XPOMOCOM;

4) popMupoBaHHUE BEpETCHA JICTICHNUS;

5) BeICTpauBaHUE XPOMOCOM IO IKBATOPY KIIETKH.

18. KAKHUE IMTPOIIECCHI ITPOUCXOAAT B KJIETKE B ITEPMOI UHTEPD®A3bI?

1) ciupanuzanust XpoMocowm;

2) penymnukanus monekya JJHK;

3) pacTBOpeHuE s1epHOI 0007104KY;

4) cuHTE3 OCIIKOB B IUTOTLIA3ME;

5) cunte3 nPHK B sipe.

19. MAJIBIE KPYI'OBOPOTHI VYIJTIEPOOA B BUOC®EPE MOI'YT OCYILECTBJIATHCA
CIIEAYIOUIMM ITYTEM:

1) yrmekucnblil ra3 BeAeNseTcs B atMocdepy B mporecce (OTOCHHTE3a B JHEBHOE BpeMs, a B HOYHOE
BpEMsI €T0 4acTh MOMIOIIAETCS PACTEHUSIMU U3 CPEIIBL;

2) yIJIEKUCIBIH Ta3 MOomIomaeTcst U3 arMocepsl B mporecce GOoTOCHHTE3a B THEBHOE BPEMs, @ B HOYHOE
BpEMs €T0 YacTh BBIACISAETCS PACTEHUSIMU B CPELY;

3) ymekucnslid Ta3 aTMocepsl MOIOMAEeTCs B mporecce (POTOCHHTE3a ¢ 00pa30BaHUEM OPTraHHMUYECKUX
BEIIECTB, & C THOENbI0 PACTEHHH M KUBOTHBIX MPOMCXOAMT OKHCIEHHE OPraHUYEeCKUX BEIIECTB C
BBIJIEJIEHHEM YIJIEKHCIIOTO ra3a;

4) yriexkucinelii ra3 arMmocgepsl Moromaercs B npoiecce GOTOCHHTE3a, a MPHU JAbIXaHUU BBIICIAETCS B
armocdepy;

5) yrieKkucIblil ra3 atMocdepsl MomIomaercs B npoiecce GOTOCUHTE3a, a MPU CKUTAHUU OPTaHUYECKUX
BEIIECTB BBIJEISICTCS B aTMOCeEpy.

20. YKAXUTE [NHOCJIEAOBATEJIBHOCTDH ®A3 OIIJIOJOTBOPEHU L.

1) cnusiHye TaMeT, WM CHHTaMU;

2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMKEHHE TaMET;

3) KOHTAaKTHOE B3aUMOJICHCTBHE TaMeT U aKTUBALIUS STHIIEKIICTKH.

21. VCTAHOBUTE TOCJIEJOBATEJIbHOCTb CTAJUN WHAVBUJIYAJILHOI'O PA3BUTHS
UEJIOBEKA, HAUMHASA OT 3UT'OTHI.

1) bopMupoBaHue YeThIpEXKaMEepHOTO Cep/la,;

2) obpazoBaHue 0JI1aCTOMEPOB;

3) popmupoBaHKe HEPBHOW CUCTEMBI,

4) hbopMupoBaHHE ME30/ICPMBI,

5) oOpa3oBaHue ABYXCIOWHOTO 3apO/IBIIIA.

22. BBIBEPUTE TPU ®YHKIIVU TVIASMATUYECKOM MEMBPAHBI

1) oGecrnedrBaeT NOCTYIIEHUE B KJIETKY HOHOB U MEJIKMX MOJIEKYT,

2) obecrieurBaeT NepeIBUKEHNE BELIECTB B KIIETKE;

3) OTrpaHUYMBAET LUTOIIA3MY OT OKPY>KAIOLIECH Cpebl,

4) ygacTByeT B IOIVIOIIEHNUHN BEIIECTB KICTKOM;

5) mpuaaeT KJeTke )KecTKyto (popmy;

6) coyxut Matpurieit s cuare3a nPHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE TIOAXOJAIIUWE JJIA OITMCAHUSA TPAHCKPUIILIUU YV
OVYKAPUOT

1) oOpa3oBaHue MOTUHYKJICOTHTHOM LIETH,;

2) COeMUHSIOTCS HYyKJICOTH/IBI, COIePIKAIIUE Ie30KCUPHO03Y;



3) marpureit ciryxut mosnekyna JIHK;

4) mpoUCXOIUT B sIIIpE;

5) yasoenue monekyinsl JJHK.

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbD ITTPOLIECCOB 5MBPMOHAJIBHOI'O PA3BUTUA
I[TO3BOHOYHbIX )XMBOTHbIX:

1) 3aKknaaka 3a4aTOYHbBIX OPTraHOB 3apOJIbIIIIA;

2) HanpaBJIEeHHbIE IEPEMELICHUS KIETOK U UX AU PEepeHInpOBKa;

3) pa3BUTHE HEPBHOMH IJIACTHHKY,

4) cnusHKAE SUICKIIETKA U CTIEPMaTo30uIa U 00pa30BaHUE 3UTOTHI,

5) popMupoBaHHE MHOTOKJIETOYHOTO OIHOCIOMHOTO 3apObIILIA.

25. YITOPAIOYUTE MCKOITAEMBIE ®OPMbI UEJIOBEKA T10 BPEMEHU CYILIECTBOBAHU S,
HAUYMHAS C CAMOU IPEBHEN ®OPMBI:

1) YenoBek ymenbli;

2) KpoMaHbOHIIBI,

3) Heangepranblibl,

4) YUenoBek NpsIMOXOASIINIA;

5) ABcTpanonuTex.

9TaJIOHLI OTBETOB.

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

OTBET 5421314 1245|345 231 (25431134 (25| 45231 | 51432

Yacrs 2
B 3apanusx 26-30 pemure 3agaum:

3ananme 26. 3agaya Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJIeT Y pacTeHHUI ropoxa, HOJTy4eHHBIX
OT CaMOOIIBIJIEHUS] TOMO3UTOTHBIX POJUTENHCKUX (POPM C KPACHBIMU U C OENIbIMH LIBETKAMHU, a TaKKe OT
UX CKpELIBaHUs MEXTy COOOM.

Pemienne. O6e ponuTenbekre GOPMBI TOMO3HTOTHBI, TO3TOMY 3aIUCh CKPEIIMBAHUH OyJeT CIIeayIOIei:
— ot camoonbuteHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IepeKpecTHOro onbUieHus: P: AA x aa.

I'omo3urorHele (OpMBl JatOT €AMHCTBEHHBIM THUI raMeT, U MO3TOMY IpPU UX CIMSHUU OyleT MoJydyeH
eauHcTBeHHBIN i moToMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHUS AAIOT TOIBKO (OPMBI C KPAaCHBIMM LIBETKaMH. 2.
Bce nmotoMku pacTeHuit ¢ 6eIpIMU IIBETKaMU OyIyT OEJOLBETKOBBIMU (OHU BCETJa TOMO3HIOTHBI). 3. Bee
pacTeHHs: OT CKpELIMBAaHUS  KPACHOLIBETKOBBIX TI'OMO3MIOTHBIX €  OEJIOLBETKOBBIMU  OydyT
KPaCHOIIBETKOBBIMH (JOMHHAHTHBIN ()EHOTHUIT), HO TE€TEPO3UTOTHBIMHU 10 TEHOTHILY.

3ananme 27. 3agaua Ne 2. Ha peGenka c | rpymnmoii KpoBH B pOAJOME MPETEHIYIOT JIBE POAUTEIHLCKUE
napsl:

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

— 2 mapa: Marts co I, oren ¢ Il rpynmoii kpoBH.

Kaxkoii mape npuHauiexuT peoeHoK?

Pemenne. Pebenok ¢ I rp. kposu no renorumy — [°I°. Takoe coueranue anieneil BO3MOXKHO TOJBKO B
ciy4ae, €Clii TaMeThl U OTIa, U MaTepu OyayT comepkarh aymenu [°. CrnempoBareinbHO, 3Ta KOMOMHAIUS
T€HOB MOIVIa OCYILIECTBUTHCS TOJNBKO NMPH 3a4aThu peOeHKa B ciyyae BTOPOW Mapbl, KOTZa MaTh U OTEI]
reTepPO3UTOTHI. 3aMILEM CXEMY CKPEIIMBAHMS

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

OueBuHO, YTO MEpBas Cynpyskeckas napa NpeTeHA0BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. Y HEE MOTYT
ObITh feTu TobKo co Il u Il rpynnamu kpoBu:

P:1°1° @ x TATBJ; F1: 50% IA 1° u 50%IB I° (y mereii IT u 111 rp. KpoBH COOTB.).



OTtBeT. PeOeHOK MPUHAJICKUT BTOPOU Mape CyNpyroB.

3aganue 28. 3agaua Ne 3. Onpenenute CpeHUI pa3Mep JIMCTOUYKOB Yy OSJIOTO KIIeBEpa, MOITYICHHOTO OT
CKpEIIMBAaHUS T€TOPO3UTOTHBIX pacTeHH ¢ arcToukaMu 10 U 7 MM COOTBETCTBEHHO.

Pemenue. OnpenernsieM reHOTHIIBI U 3aMMCHIBAEM CKPEIIUBAHHE:

P: V bav x V by v; onpenensiem rametsl: GP: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nomy4aem IOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [Tonyudeno 4 Tuna eHOTUIIOB U TEHOTUIIOB B PaBHBIX COOTHOIIEHUIX. V3 HUX A7is mepBoro Oyaer
XapaKTepHa CBEPXIOMMHAHTHOCTbH (CpeIHUM pa3Mep JIUCTOYKOB 18 MM).

3apanne 29. 3agmaua Ne 4. [Ipoananmu3upyiTe XapakTtep TNepenayd pernecCUBHOTO, YacTUYHO
CLIETIJICHHOTO C TOJIOM, HACJIEICTBEHHOTO 3a00JI€BaHUs OT MaTepH K MOTOMKAM.

Pemenne. P:9X aX a X AY A Gonbna F1: YX AX a d XaY AF2:9X AX a; X aXa;d XAY A ;
34X aY A 6onbHa

Oteert. bosie3Hp nepenaercs OT MaTepy 4epe3 AETEN U MPOSIBISIETCS TOJIBKO Y BHYYEK.

3aganue 30. 113 snemenToB coobuiectBa (IOJEBKa, 3€pHO 371aKOB, (DUIMH, XOPEK) COCTaBbTE MUIIEBYIO
Lelb 1 Ha OCHOBAHUU IIPABUJIA HKOJIOTMYECKOM MUpPaMU/IbI ONPEEINTE, CKOJIBKO HYXKHO 3€pHa, 4TOObI B
JIecy BBIPOC OAMH (PHIIMH Maccou 2,5 KT.

OrtBert:

B Yactu 1 u Yactu 2 mnpenacraBieHbl 3afaHus, OTHOCAIIUECS K TPEM YPOBHSAM CIIOKHOCTH:
CHU3KHUIY, «CPEAHMI», «BBICOKMW». B 3aBUCHUMOCTH OT THIa U TPYJHOCTH 3aJIaHUSI €r0 BBINIOJHEHUE
OLICHMBAETCS Pa3HBbIM YMCIOM OayioB. BbhInogHeHHE KaXKIOro 3aJaHusl «HU3KOT0» YPOBHS CIIOKHOCTH
orieHuBaeTcs 1 6amnoM. 3a BBIMONHEHUE 3aJaHU «CPEIHEr0» YPOBHS CIOKHOCTH B 3aBHCHMOCTH OT
MOJIHOTHI ¥ TIPaBUIILHOCTH OTBETA MPUCBAMBACTCs 10 2 OaIIOB.

K 3amaHuio «BBICOKOTO» YpPOBHSI CJIOXHOCTHM OTHOCHUTCSl PEUIEHUE CHUTYallMOHHBIX 3aJady. 3a
BBITIOJTHEHHUE 3aJJaHUN «BBICOKOTO» YPOBHS B 3aBHCUMOCTH OT TIOJHOTHI M TIPaBUIBHOCTH OTBETA
npucBanBaeTcs 10 3-x 6aioB.

3aaHus «HU3KOTO» U «CPEAHET0» YPOBHEW CIOKHOCTU IPOBEPAIOTCS aBTOMaTudecku. OTBETH Ha
3a/IaHMs] «BBICOKOT0» YPOBHSI POBEPSIOTCS B PYYHOM PEXHUME.

Pacnipenenenne 3aganuii o ypoBHSIM CIIOKHOCTH MPEJCTABICHO B CICAYOIICH TabmuIe:

YpoBeHnnb IIpouenrtHoe
CJIOJKHOCTH Baan cojiepKaHue Tun Bonpocos

3aJaHus 3aAaHui

Huskuii 1 50% - 3aJ1aHUS C BLIOOPOM OJTHOTO TIPABUIIBHOTO OTBETA

Cpennuit 2 33% - MHO>KECTBEHHBII BEIOOD;
- BOTIPOCHI Ha YHOPSAI0YHBAHHE WA
YCTaHOBJICHHE MPABUIBHON MOCIEA0BATEIEHOCTH

Bricoknii 3 17% - 3ama4d, TpeIyCMaTpHUBAIONIUNE PpPa3BEPHYTHII
OTBET




Kpurtepun ouennBanus:

Ounenka IIpoueHT BHINMOJIHEHHS
COTIIUYHO 85-100%
«XOpOLIO» 70-84%

«YIOBJIETBOPUTEIHLHO 50-69%

CHEYAOBJICTBOPUTECIIBHO

menee 49%




