[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
WUHdopmaumsa o Bnagenbue:

®WO: Kopotkos Cepreit JleoHnnoBuy

LomkHocts: Iupextop UTXKT - dunuan MpuslYTC
[arta nognucanus: 20.10.2026 12:59:27

YHUKanbHbIV MPOrpaMMHbIA KIKOY:
705b520be7¢208010fd7fb4dfc76dbd29d240bbe

®OH/JI OHEHOYHbLIX CPEACTB I1O YYEBHOMY ITPEIMETY
OVYII.13 BUOJIOT'UA
OCHOBHOI pogecCHOHAILHON 00pa30BaTe/IbHOH NPOrPaMMBI -
NMPOrpaMMbl MOArOTOBKHM CIIEHMAJIMCTOB CPeAHero 38eHa no cnenuaabuoctu CIIO

23.02.08 CTpoUTENBCTBO HKENE3HBIX JOPOT, IIyTh U IIYTEBOE X0351UCTBO

bazoeas noocomosxa

cpedHe20 npogeccuoHanbHo20 00pa306anUs



COJIEP)KAHME

1. MACIIOPT ®OHJIA OLIEHOYHEIX CPEJICTB
2. PE3VJIBTATBl OCBOEHHSI YYEBHOI'O TIPEJMETA, TMOJUIEKAIIME
IMPOBEPKE
3. OLIEHKA OCBOEHMSI YYEBHOTI'O TIPE/IMETA:

3.1. ®OPMbI 1 METO/bI OLIEHUBAHMSI

3.2. KOMTU®UKATOP OLIEHOYHEIX CPEJCTB

3.3. KOHTPOJIb U OLIEHKA OCBOEHHWS YYEBHOI'O NPEJIMETA MO
TEMAM (PA3JIEJIAM)
4. 3AJJAHUSA JJIS1 OHEHKY OCBOEHUSI YYEBHOT' O TPEJMETA

CTp.

[F “NE V3]

I

S U W



1. TACHHOPT ®OHJA OIIEHOYHBIX CPEJACTB

OcBoenne coxaepxkanust ydeOHoro mpenmera OVIIL.13 buonorus obecneunBaeT ITOCTHKCHHE
obOyvaronmumucs pe3ynbratoB, npeaycMoTpeHHbIx OI'OC COO u O®I'OC CIIO mo crnenuaabHOCTH
23.02.08 CTpouTeNbCTBO KENE3HBIX JOPOT, MMyTh U IIYTEBOE XO35AMCTBO, 3HAHUSAMHU, YMEHUSIMH, KOTOpBIE
dhopmupyroT 061IHEe U TPOPECCHOHATBHBIC KOMITCTCHITHH:

yMeThb:

Y1 - onpenensTe kUBble O0OBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOJEHUS 32 SKOCHUCTEMaMH JUIs
BBISIBJICHUS] €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHH, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOJCHUH;

Y2 - mnpoBoauTh TpPOCTEHIME OHOJOTUYECKHE OSKCIEPUMEHTAIbHBIC HCCIEAOBAaHUS C
co0JIr0IcHIEM TPaBUIT O€3011acHOT0 OOpaIeHusl C 00BEKTaMH U 000PYOBaHUEM;

¥3 - ucnonpizoBaTh HHGOPMAIUIO OHOJIOTMYECKOT0 XapaKTepa U3 pa3Iu4HbIX HCTOYHUKOB;

Y4 - nporHo3upoBaTh MOCIEICTBUS CBOCH JEATEIBHOCTHU 110 OTHOILEHHUIO K OKpY’Kalollel cpene,
cOOCTBEHHOMY 3/I0POBBIO; 0OOCHOBBIBATh U COOJIIOIATh MEPHI MPODUIAKTHKY 3a00IeBaHUH.

3HATh:

31 - crtpoeHue, MHOrooOpa3nue U OCOOCHHOCTH >KMBBIX CHCTEM PAa3HOIO YpOBHSI OpraHU3alluy,
3aKOHOMEPHOCTH NMPOTEKAHUsI OMOJIOTHYECKUX IPOIIECCOB U SBICHUHN B OKpYXKaIOIIei cpefie, LETOCTHYIO
Hay4HYI0 KapTHUHY MHUpa, B3aUMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

32 - 3HAYMMOCTb JIOCTM)KCHUH OMOJIOTMYECKOH HAyKd W TEXHOJOTHH B NPaKTUYECKOH
JeSITeJIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHA.

o01mme KOMIeTeHINHU:

OK 01. Beibupats crocoObl pemeHus 3a1ad mpoecCHOHATbHON ACSITEIPHOCTH TPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Vicnonb30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHATIM3a U MHTEpPIpETay HH(OpMaInH,
1 MH(OPMAITMOHHBIE TEXHOJIOTHHU JJIS BBITOJTHEHUS 33/1a4 NPO(PeCcCHOHANBHOMN NeSTETbHOCTH.

OK 04. D dexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPaHEHHMIO OKPYIKAIOILIEH Cpebl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHHUA 00 M3MEHEHUH KJIMMaTa, MPUHIMIBI OEpeKIMBOr0 MPOU3BOACTBA, 3((HEKTUBHO IEHCTBOBAThH B
Ype3BbIYAHBIX CUTYAIUSX.

npogeccuoHaIbHbIe KOMIIETEHIIMU:

IIK 2.5 Cob6mogats TpeOoBaHMS OXpaHbl OKPY’KAIOLIEH cpeibl, OXpaHbl TPYya U MPOMBIIIICHHON
0€301MaCHOCTH TIPU CTPOUTENBCTBE M AKCIUTYaTalluH JKEJIE3HBIX JOPOT.

dopmon IIPOMEKYTOUHOM arrecTanuu 1o yueOHOMY IIpeaMETy ABJIACTCS
Au(ppepeHMpPOBAHHBIN 3a4eT.



2. PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEIMETA,
HOVIEKAIIUE ITPOBEPKE

2.1. B pe3ynbprare aTTecTanyy mo yueOHOMY MpPeaMeTy OCYIIECTBIISIETCS KOMIUIEKCHAs TTPOBEpKa
CIENyIOIIMX YMEHUH W 3HaHWHA, a Takke TUHaAMHKa (QOpMHUpPOBAHUS OOMIUX W TMPOQecCHOHATBHBIX

KOMIIETEHIIUN:

Pe3yabTaThl 00yueHUsI: yMEHHS,

Iloxa3aTeaun onmeHKHn pe3yJjbTara

®DopmMa KOHTPOJIS U

Ppe3yNbTaThl HAOIIOACHHH;
OK 01, OK 02, OK 04, OK 07, TIK 2.5

HaOJII0IeHU I

3HAHHUSI M1 KOMIIETEHIIHH OLlEHUBAHUS
YMeTh:

Y1 - omnpenensitb XUBble OOBEKTHI B | CHOPMHUPOBAHHOCTH  yMeHHi  onpenensaTh | OleHuBaeMas AUCKYCCHSL.
MpPUPOJIe; TPOBOJIUTH HAOMIONEHUST 3a | )KUBbIe OOBEKTHI B TMPHUPOJAE; MNPOBOIUTH | TecTupoBaHwme.
JKOCUCTEMAMU JUJIA BBIABIICHUA Ha6JHOI[eHI/Iﬂ 3a 3KOCUCTEMaMU JJISL Pe3ym>TaT BBIITOJIHCHU S
€CTCCTBCHHBIX nu aHTpOHOFeHHbIX BBISAABJIICHUS €CTCCTBCHHBIX U aHTp0HOFeHHI>IX HpaKTI/l‘ieCKI/IX 33H}ITI/II71 nu
HW3MEHECHUH, HHTECPIPETUPOBATh | U3MCHEHUI, WHTEPIPETHPOBATh PE3YJBTAThl | CAMOCTOSTEIBHBIX paOOT

Ppa3IMYHbIX UCTOYHUKOB,

OK 01, OK 02, OK 04, OK 07, IIK 2.5

COZIep KaHHUs, BKIIIOYAIOIIYIO IICEBIOHAYYHBIC
3HaHMS M3 Pa3MYHBIX UCTOYHUKOB (CpencTBa
MaccoBoil MH(OpPMAIUH, HAYYHO-TIOMYJISIPHbIC
MaTepHabl)

Y2 - IIPOBOAUTH mpocTernme | mpuodpereHue OTIBITA MpOBOIUTH | Pe3ynbraT BBIIOTHEHUS
Ouosoruyeckue 9KCIIEPUMEHTAIIBHBIC | TMPOCTEHINE Ouosoruyeckue | 1ab0paTOpPHBIX PaboOT
MCCIICIOBAHHsL C COOJIONCHUEM TMPABUI | IKCIIEPUMEHTAIbHbIC HCCIICIOBAHHUS c

Oe3omacHOrO OOpameHns ¢ 00BEKTaMU U | COONIOJCHHEM TIPaBHII Oe3omacHoOro

00opynoBaHHEM; oOpareHus ¢ 00beKTaMHu B 000PYIOBaHHEM

OK 01, OK 02, OK 04, OK 07, TIK 2.5

¥3 - wucnonp3oBath  MHOOpPMAILHMIO | CHOPMUPOBAHHOCTL  yMEHHS  KpUTHYecKH | OPOHTaIBHBIN OMpOC.
OUOJIOTHYIECKOTO XapakTepa u3 | ouenuBath wuH(popMammoo Ouonorumueckoro | OneHuBaeMast JUCKYCCHSI.

OOcyxieHne 1o BOIpocam
JIEKIIHH.

Tectuposanue.

3amura Keiica.

Pe3ynbTat BHIOTHEHUS
MPAKTHYCCKUX 3aHATHI,
KOHTPOJIBHBIX U
CaMOCTOSATEIBHBIX paboT

Y4 - nporHo3upoBarhb MOCIEICTBUS CBOEH
JESATENPHOCTH  [O  OTHOMIGHHIO K
OKpYXarollel  cpeie, COOCTBEHHOMY
30pPOBBIO; OOOCHOBBIBaTh M COOJIIONATH

c(OpMUPOBAHHOCTb YMEHHUH MIPOrHO3HPOBATH
MOCNECTBUS ~ CBOCH  JEATEIBHOCTH  I10
OTHOWICHHI0O K  OKpyXalomeh  cpene,
COOCTBEHHOMY 37I0POBBIO; OOOCHOBBIBATH W

OuennBaemast IUCKYCCHS.
TectupoBanue.
Pe3ynbTaT BBINOIHEHUS
MIPaKTHYECKUX 3aHATUI 1

SIBIGHHA B OKpYyXKalolllel  cpene,
LEJNOCTHYI0 HAY4YHYI) KapTHHY MHUpa,
B3aUMOCBSI3M M B3aMMO3aBUCHMOCTH

€CTECTBEHHBIX HayK;
OK 01, OK 02, OK 04, OK 07, IIK 2.5

OMONIOTMYECKUX TIPOIIECCOB W SIBIEHUHA B
OKpyXarouie cpene, LEIOCTHOM Hay4dyHOM
KapTUHE MHpa, B3aUMOCBSI3SIX "
B3aNMO3aBHUCHMOCTSX €CTECTBEHHBIX HAYK

MepbI PO MIIAKTUKY 3a00JIeBaHHI; coOI01aTh Mepbl MPOQUIAKTUKH | CAMOCTOSTENBHBIX paboT
OK 01, OK 02, OK 04, OK 07, TIK 2.5 3a0oseBaHuil

3HaTh:

31 - crpoenue, MHOroobpasue u | cOpMHpPOBAHHOCTH 3HaHMW O cTpoeHnH, | DpoHTaNBHBI ompoc.
0COOCHHOCTH JKMBBIX CHCTEM pa3HOro | MHOrOOOpasMM W  OCOOEHHOCTSX JKuBBIX | OleHMBaeMas AUCKYCCHSL.
YPOBHSl OpraHM3alliM, 3aKOHOMEPHOCTH | CHCTEM pa3HOro ypOBHS  opraHuzaimu, | OOcyxIeHue 1o Bopocam
MPOTEKaHMsI OMOJIOTMYECKUX MPOLECCOB M | 3aKOHOMEPHOCTSX NPOTEKaHUs | JICKIHH.

TectupoBanue.
Pe3ynbraT BEIIOTHEHUS
MIPAKTHICCKUX 3aHATHH,
KOHTPOIBHBIX U
CaMOCTOSITEIbHBIX PadOT

32 - 3HAYIMOCTb TOCTIOKEHU
OHmoNoTNYeCKOll HayKH M TEXHOJOTHH B
MPAKTUYECKON NeSTENPHOCTH 4YeNOoBeKa,
pa3dBUTHHU COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUI 1 arpOOHOTEXHOJIOTHIA;

OK 01, OK 02, OK 04, TIK 2.5

c(OpPMHUPOBAHHOCTh 3HAHWH O 3HAYMMOCTH

JOCTIDKEHMH  OMOJIOTHMYECKOW  HAyKH H
TEXHOJIOTUH B TPAKTUYECKON AEsTEIbHOCTH
YeJIOBEKa, pa3BUTUA COBPEMEHHBIX
MEIUIMHCKHUX TEXHOJIOTUI u

arpoOHOTEXHOJIOT Ui

3armura Keiica.

Pe3ynbTaT BEIIONTHEHUS
MMPAKTUYCCKUX 3aHATHH U
CaMOCTOSITENILHBIX paboT




3. OHEHKA OCBOEHUSA YYEBHOI'O IPEJIMETA
3.1. ®opMbI U METOAbI OLICHUBAHUS

[IpeameTom oLeHKH city)aT yMeHHs U 3HaHus, npeaycMoTperHsie PI'OC COO u @I'OC CIIO.

KonTponis ¥ omeHka pe3ylbTaTOB OCBOCHHUS yUEOHOTO TIpeAMETa  OCYIIECTBIISACTCS
IIpero/iaBaTesieM B MpoLecce MPOBEACHHS ayAUTOPHBIX 3aHATHH. TeKyluii KOHTPOJIb OCYILECTBIISETCS B
dopme: (PpPOHTAIBHOTO OIpPOCa, OINEHUBAEMOW JMCKYCCHUH, OOCYXKIEHHs TII0 BOIPOCaM JIEKIIHH,
TECTUPOBAHUS, BBHIMOJHEHHsS] J1a0OpaTOPHBIX pabOT W MPAKTUYECKUX 3aHSATUHM, BBIMOTHEHUS
BHEAYJUTOPHBIX CAaMOCTOSITENbHBIX pabot. IIpomexyrounass arrecranusi TpPOBOAUTCA B  (opme
nuddepeHIIMPOBAHHOTO 3a4eTa.

3.2. Konndukarop oieHOYHBIX CPEICTB

(I’yHKIIHOHaJ]LHbIﬁ NMPU3HAK OLE€HOYHOI'0 CpeACTBAa (TI/Il'[

Kon ouenounoro cpeacraa
KOHTPOJbLHOI0 3aIaHMs])

OpoHTANTBHBIN 0IIPOC [0[0)
[IpakTuyeckoe 3ausaTue Nen I13 Non
JlabopaTopras pabora Nen JIP Nen
TecTtupoBaHue T
OneHnBaemas JUCKYCCHsI o/l
OOCYy’KJICHHE 110 BOIPOCAM JICKIIHH 0J1
KonTpoabHas pabora Nen KP Nen
Keiic-3agaua K3
3aaHus A CaMOCTOSTENbHOM pabOThI: CP

- 3aII0JIHEHHUE TAOIHII;

- pa3paboTKa JIEHThl BpEMEHU;

- YCTHOE COOOIIEHUE C MPE3ECHTAITUCH;

- pa3paboTKa rioccapus;

- COCTaBJICHHUE CXEM KPYyroBOPOTA BEIIECTB.
JnddepeHurpoBaHHbIi 3a4€T 3




3.3. KoHTpOJIb ¥ OLIeHKA OCBOEHUS Y4eOHOI TUCHHUILVIMHBI (IpPeaMeTa) o TeMaM (pasjaeiam)

DJIeMeHT y4eOHoM

DopMbI H METOIbl KOHTPOJISI

Texkymuii KOHTPOJIb

Py06exHbIii KOHTPOJIb

IIpomeskyTOUHAs aTTecTALMS

AUCHUTLTNHBI
(npexmera) DopMbI IIpoBepsiemble DopMbI IMposepsiembie 3, Y, OK, ®opma IIpoBepsiemble
KOHTPOJIS 3.V, OK, IIK KOHTPOJISA IIK KOHTPOJIS 3,V¥, 0K, IIK
Paznen 1. Knerka — KP Nel V3, 31, 3 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04 OK 01, OK 02, OK 04
dyHKUMOHANBbHASA
€/IMHHIIA )KUBOT'0
Tema 1.1. buonorus | @0 V3, 31,
kak Hayka. OoOmas | CP Nel OK 01, OK 02
XapaKTepUCTHKA IIposepka
YKA3HU mabauy
Tema 1.2. | O Y2, V3, 31,
CrtpyKTypHO- JIP Nel OK 01, OK 02, OK 04
GbyHKIIMOHANBHAS 113 Nel
OpraHH3aIysl KICTOK
Tema 1.3. | @O V3, 31,
CtpyKTypHO- 113 Ne2 OK 01, OK 02
(GyHKIIMOHATTbHBIE
(bakTopsI
HACJIeJICTBEHHOCTH
Tema 1.4. O6wmen | @O V3, 31,
BEIIECTB u | CPNe2 OK 02
MIPEeBpAIICHIE IIposepka
JHEPTUU B KIETKE mabauybwl
Tema 1.5. | OJI V3, 31,
JKuzHeHHbIM uuki | CP Ne3 OK 02, OK 04
KJIETKH. Muro3. | IIposepka
Meiio3 JIeHmbl
8pemenu
Paznen 2. Crpoenne KP Ne?2 V3, 31, /13 V3, 31,
U pyHKUMH OK 01, OK 02, OK 04 OK 01, OK 02, OK 04




Opranu3ma

Tema 2.1. Crpoenue | O/ V3, 31,
Opra’HusMa OK 02, OK 04
Tema 2.2. ®opmsl | DO V3, 31,
Pa3MHOXEHUS CP N4 OK 02
OpraHU3MOB IIposepka

maobauywvl
Tema 2.3. Ontorenes | T V3, 31,
pacTeHuM, >KUBOTHBIX OK 02, OK 04
M YeJIOBEKa
Tema 24. | @O V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02, OK 04
HacJIeJOBaHHUs 113 Ne3
Tema 25| T V3, 31,
CuemieHHoe 113 No4 OK 01, OK 02
HacJIeJOBaHUE CP No5
MPU3HAKOB Ilposepxa

2noccapust
Tema 26.| T V3, 31,
3aKOHOMEPHOCTH 113 Ne5 OK 01, OK 02, OK 04
H3MCHYHUBOCTH
Paznen 3. Teopus 13 V3, 31,
IBOJIOIHH OK 02, OK 04
Tema 3.1. HWcropus | @O V3, 31,
SBOJIIOIIHOHHOT'O CP Ne6 OK 02, OK 04
YUYEHUS. Ilposepka
Mukpo3BoIIOLUS anoccapus,

JIeHmbl

épemeHU
Tema 32.1040 V3, 31,
Maxkpo3Boronus. CP Ne7 OK 02, OK 04
Bo3HukHOBEHHE u | Ilposepxa
pa3BUTHE KU3HU Ha | JIeHmbl
3emie épemeHu
Tema 33.| @O V3, 31,




[Ipoucxoxnenue CP No§ OK 02, OK 04
YyesoBeKa — | Ilposepka
AHTPOIIOTCHE3 JIeHmbl
épemeHU
Pa3znea 4. Dxosorus KP Ne3 Vi1, V3, 31, 13 Vi1, V3, 31,
OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OK 07, IIK 2.5 OK 07, IIK 2.5
Tema 41.|T Vi, V3, 31,
OKOJIOTHYECKUE OK 01,0K 02, OK 07
dakTopel ®  cpempl
JKM3HU
Tema 4.2. | I13 Ne6 Vi, V3, 31,
[Homynsauus, CP Ne9 OK 01, OK 02, OK 07
cOO0IIeCTBa, IIposepka
9KOCUCTEMBI cxem
Kpy2osopoma
seuecms
Tewma 4.3. buocdepa - | OF Vi, V3, V4, 31,
raodanpHas T OK 01, OK 02, OK 07
9KOJIOTHYECKast
cucTema
Tema 4.4. Bmusuue | T Vi, V3 V4 31,
AHTPOIIOTE€HHBIX 113 Ne7 OK 01, OK 02, OK 04,
(haxkTopoB Ha OK 07,
ouochepy
Tema 4.5. Bmusaue | O4 V2 V3 V4 31,
COI[UATILHO- JIP No2 OK 02, OK 04, OK 07,
9KOJIOTHYECKUX IIK 2.5
(akTopoB Ha
310pOBbE YEIIOBEKA
Paznen 5. buojiorust Sawuma K3 | V3, 32, I3 V3, 32,
B JKH3HH OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
IIK 2.5 IIK 2.5
Tema 5.1. | II3 Ne§ V3, 32,
buorexHoioruun B | CPMNel() OK 01, OK 02, OK 04,




ZKHU3HHU KaXXJ0I'0

1IK 2.5

Tema
buorexnonoruun
MPOMBIIIICHHOCTH

5.2.
B

113 Ne9
CP Nell

V3, 32,
OK 01, OK 02, OK 04,
1IK 2.5




4. 3AJAHUA AJ1A OHEHKU OCBOEHUS YYEBHOI'O ITPEIMETA
4.1. Tekymuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOAWTCS HA IUIAHOBBIX 3aHATHSIX M B XOJE MPOBEPKH
CaMOCTOSITENILHBIX paboT. [aBHas menh TEKyIIero KOHTPOJS - ONepaTHBHAs OLEHKA pabOTHI
npernoaaBatenss W oOydaeMbIX, a TaKKe HUX WHAMBHIyalbHBIX OcoOeHHOcTel. DyHKuuu
TEKYIIETO KOHTPOJS: COACHCTBYET OoJiee OINEpaTUBHOMY BBISBICHUIO OTCTAIOUIMX IS
HA/JICKAIIETO PEarupoBaHUS;, ONTUMU3UPYET WHAWBUAYAIbHBIE 3aHATHUS; PalMOHATIU3UPYET
paboTy ¢ mporpaMMHBIM MaTEPHUATIOM.

@opMBbI TEKYIIET0 KOHTPOJIS

3anaHus, HamnpaBleHHblE HA CHCTEMAaTU3alMI0 U 0000IeHHEe TEeopeTHUYECKOi
uHbOpMaIUu:

- 3amoJHeHHe TaOJINIL,

- pa3paboTKa JIEHTHl BPEMEHH;

- pa3paboTka rioccapus;

- COCTaBJICHUE CXEM KpyroBOpOTa BEIIECTB.

3amanwst, HarpaBJIeHHbIE Ha (YOPMUPOBAHKE I TIPOBEPKY 3HAHUIA:

(bpoHTaNBHEIH OIPOC;
OlLIeHUBaeMas JHCKYCCHS,
00Cy»/IeHue 110 BOIIPOCcaM JEKIHH;
TECTHPOBAHUE;

- YCTHBIE COOOIICHHUS C TIPE3CHTALIUEH.

3amanus, HarpaBJIeHHbIE Ha (HOPMUPOBAHHE TPAKTUIECKUX YMEHHUI U HABBIKOB:

- naboparopHas pabora;

- TIPAaKTHYECKOE 3aHATHE (pelIeHHe 3aj]ad; NPaKTUKO-OPUEHTHPOBAHHBIE pPACUYECTHBIC
3aJ]aHMsT; KeWC Ha aHAJIN3 UHPOPMAIINH ).



4.1.1. 3aganusi, HANPaBJeHHbIE HA CHCTEMATH3AUIO U 00001IeHNEe TeOpPeTHYECKOI
uHpopmanuu

4.1.1.1. 3anoauenue Ta0IAIL

Pazjen 1. Knerka — CTpYKTYPHO-()YHKIIMOHAJLHAS €INHUIIA )KUBOI'O

Tema 1.1. buonorus kak Hayka. O01masi XapaKTepUCTHKA KU3HH

Pe3yabraT 00yuenus no reme: OnucbiBaTh METO/IbI UCCIIEIOBAHUS HA MOJIEKYJIIPHOM U
KJIETOYHOM YpPOBHE.

1. 3amosHeHue Ta0JMUBI € ONHCAHMEM METOJ0B MHMKPOCKONHMPOBAHUS € HX
JOCTOMHCTBAMH M HEJOCTATKAMHU.

@opMyJIMpOBKA 3aJaHMA: 3anoilHuTe TabmuIy «OCHOBHBIE MHUKPOCKOMHMYECKUE
METOABI UCCIICOOBAHUS), 1aB KpaTKYIO XapaKTepI/ICTI/IKy METOOOB, YKa)KI/ITe X OOCTOUMHCTBA U
HEJIOCTaTKH, UCTIONb3Ys MaTepHall JICKIHH, yueOHIKa, HHbIE HCTOYHUKH HH)OPMAIIIH.

Ta6n1/1ua - OcHOBHBIE MHKPOCKOIIMYCCKHUEC METOAbI MCCICIOBAHUSA

Kparkas JoctouncrBa metoga | HemoctaTtku meTona
Ha3ssanue meTona
XapaKTEPUCTHKA () (=)
CaeTJI0II0OIbHAA
MMKPOCKOITHS
TemHOMmoOMBHAS
MMKDPOCKOITHS

KonTposmpyembie komnerenuuu: OK 02

2. 3anosHenune Tadanubl «Bkiax yueHbIX B pa3BuTHE OHOJIOTHID).

®opmMyIHpoOBKa 3a/IaHUA: 3aMI0JHUTE Ta0auily «Bkiiaa ydeHsIX B pa3BUTHE OUOJIOTHI,
yKa3aB y4eHOI'0, BpeMEHHOM Nepro/ paboThl HaJl OTKPBITUEM U JAalTe KPAaTKyI0 XapaKTepPUCTUKY
OTKPBITHS, UCHIOJIB3YsI MaTepuall JIEKIUH, ydeOHHKa, HHbIE HCTOUHUKU UH(OpMaIUH.

Tabauia — Bxiiag yaeHbIX B pa3BUTHE OHOJIOTHUH

VYueHnblid Bpemennoi nepuos Kpatkas xapakrepuctuka paboThl y4€HOTO

KonTposmmpyembie komnerennuu: OK 02

3. 3anmonHeHWe CPaBHUTEJIbHONW TalMHMIBI CXOACTBA M PpPa3Iu4uil KMBOIO W
HE’KMBOTIO.

@®opmyaupoBKa 3ajaHusA: 3anojgHuTe TaOmuiy «CpaBHHMTENbHAs XapaKTepPUCTHKA
OOBEKTOB KMBOW M HEXKUBOM NPUPOIBI», HCIOIb3Ys MaTepuan JeKUUW, yuyeOHHKa, HHbIE
UCTOYHUKU UH(POPMALIUH.

Ta6n1/1ua - CpaBHI/ITeHLHaﬂ XapPaKTCPpUCTHKA 00BEKTOB JKMBOM U HEIKUBOM OpUpOabI.

Kputepun cpaBHEeHHS OOBEKTHI HSKUBOU MPUPOALI | OOBEKTHI YKUBOW MPUPOIBI
KnerouHoe cTpoenue
Hamuuune SHEPTHH JUTS
CYIICCTBOBAHUS
OOmeH  BemecTB  (muTaHUe,




JAbIXaHUC U BBIILGJICHI/IG)

Poct

PaszButue

PazapaxumMocThb

IlepenBuxenue

KonTpoaupyemblie komnerennuu: OK 02

Tema 1.4. O0OMeH BellecTB U NpeBpallieHNe JHEPTUH B KJIEeTKe
Pe3yabTaT 00y4yenus no teme: OnucbiBaTh OCHOBHBIC SHEPTETUYECKHUE U TUIACTUUECKUE
MPOLECCHI KIETKH.

3anoJiHeHHe CPABHUTEIbHON TA0JIUIbI XapPAKTEPUCTHK TUIIOB 00MEHA BellecTB

@opMyJIMPOBKA 3aJaHUsI: 3allOJHUTE CPABHHUTENbHYIO TaOiuily «OOMEH BEIIecTB U
IpeBpalleHUe YHEPTUH B KJIETKE», YKa3aB 3Tallbl, MECTO U YCIIOBUS MPOTEKAHUS, YYACTBYIOIIKE
BEILIECTBA, CYTh NPOTEKAIOUIUX TMPOIECCOB M pPe3yJibTaT, HUCIOJb3ys MaTepHall JIEKIIHH,
y4eOHHMKA, HHBIC UCTOYHUKN WH(DOpMAITUH.

CpaBuutenbHas Tabnuma - OOMEH BeEIIECTB M TNPEBpAIICHHE JHEPTHH B KIETKE
(buocunTes Oenka, POTOCHHTE3, DHEPreTUUCCKUI OOMEH)

CyT1b
Mecto VYuyactBytomu Y
YcenoBust MPOTEKALOL
[Iponeccnr Dtamnbl | IPOTEKaHU € PesynbTar
MPOTEKAHUS 15,4
P BEI[ECTBA
IPOLIECCOB
buocunres
Oeka
dotocunTe’
DHepreTU4ecK
Wil OOM€EH

KonTtposmmpyembie komnerenuuu: OK 02

Pa3znen 2. Crpoenue u (YHKIMH OPraHU3Ma

Tema 2.2. @opmbl pa3MHOKeHHsSI OPraHU3MOB
Pe3yabTaT 00yueHus mo teme: XapakTepru3oBaTh CIIOCOOBI pa3MHOKCHHSI.

3anosHeHne Ta0MMIBI € KPaTKOil XapaKTepHCTHKOH HW mnpumepamu d¢opm
Pa3MHOKEHHS OPraHU3MOB

@opMyIMpoBKa 3aJaHMA: 3arnoiHuTe Tabnuiy «OCHOBHBIE THITBI PAa3MHOKEHHS,
YKa3aB CYyILECTBEHHbIE MPU3HAKH INPOLECCOB Pa3MHOXKEHUS, IPUBEINUTE MPUMEPHI OPraHU3MOB,
PASMHOXKAKOIINUXCA 3TUM ITYTEM, HCIOJIB3Yys MaTCpual HeKHHﬁ, y‘-IGGHI/IKa, HWHBIC HMCTOYHHUKH
nHpopMaIuu.

Ta6numa - OCHOBHBIE THITBI PA3MHOKCHUS

Tun pa3MHOXKEHUS
Oecnoioe T0JIOBOE

[IpusHaku

KommaectBo ocobei ist pa3MHOKEHUS

Kakoii Tunm KIE€TOK MNPUHHUMAET Yy4acTHE B
Pa3MHOKEHUHU

M3 KaKuX KJIE€TOK HOSBISETCS HOBBIM OpraH1M3mM




buonoruueckass ocHoBa  pa3MHOXEHMs  (3a
UCKJIFOYEHUEM BBICIINX PACTCHUN)

CKOPOCTh YBEIUYCHHUS YHCIIEHHOCTH 0CO0€eH

I'eneTHueckre 0COOEHHOCTH MOTOMCTBA

HpI/I‘-II/IHa IMMOABJICHHA  HOBBIX IIPU3HAKOB Yy
IIOTOMCTBA

[IpucnocoOutenbHblE  BO3MOKHOCTH  HOBBIX
OpPraHU3MOB

3HaYeHHUE Pa3MHOKCHHS

CnocoObl pa3MHOKEHUS

[Ipumepsl OpraHu3MoB, KOTOPBIM CBOMCTBEH
I[aHHBIﬁ THIT Pa3MHOXCHHUA

KonTposmpyembie komnerennuu: OK 02

Kpurtepuu onenuBanus:

«5» - TaONHIIA BEIITIOJIHEHA B MIOJJTHOM 00bEME;

«4» - B XoJe 3amoJIHEHHsI TaONUIBI MaTepuan OTPaXEH HE IMOJHOCThIO, MMEIOTCS
HE3HA4YUTEJIbHbIE HETOYHOCTH, HEJIOYETHI;

«3» - B XOJe 3aloJIHEHHs TaONUIBI MaTepuand OTPaXKEH HE IMOJHOCThIO, MMEIOTCS
3HAYUTENbHbIE HETOYHOCTH, HEJIOUETHI;

«2» - Tabnuia oTpaxkaeT MeHee 50% MaTepualia UM HE BHIIIOJIHEHA.




4.1.1.2. PazpadoTka JIeHTbI BpeMeHH

Paznen 1. KineTrka — cTpYKTYPHO-(PYHKINMOHAJIbHASN e[IHHNUIIA YKMBOTO
Tema 1.5. ZKuzneHubId HUKJI KJIeTkd. Murto3. Meiio3
Pe3yabTaT 00y4yeHus mo reme: XapakTepu30BaTh KU3ZHEHHBINA HUKII KIETKH.

Pa3pa0oTka JIeHTbI BpeMEHH KU3HEHHOT'0 IIUKJIA KICTKH

®opmy/upoBKa 3aJaHMA: CO3JaiiTe JIEHTY BPEMEHH, OTPAKAIOUIYI0 IPOLECCHI,
npoucxojdimiue B Kierke. Ha3BaHus mpoueccoB  JOMKHBI  OBITh  PacroNOXEHbl B
COOTBETCTBYIOIIEH >KU3HEHHOMY LMKIY KIETKU IOCJIEI0BaTeIbHOCTH, OCHAIIEHbl KpPaTKUM
OIMCAHUEM, IIPUIIOKEHBI NILTIOCTPALIUH.

3a/aHue BBIMOIHIETCS B MaJbIX rpymnmnax (3-4 yenoBeka).

KonTposmpyembie komnerenuuu: OK 02, OK 04

Pasnen 3. Teopus 3BoJirounu
Tema 3.1. UcTopus 3BOTIOIHOHHOIO Y4eHUsI. MHKPO3BOJIIOLHA

Pe3yabraTr 00y4eHusi mo teme: XapaKTepu30BaTh IMPEANOCHUIKA U JABHKYIINE CHIIBI
BO3HHUKHOBEHUSI MHOT00Opa3us BUI0B.

Pa3pa0oTka JieHTbI BpeMeHH Pa3BUTHS BOJIONMOHHOI0 YYCHHSA

@®opMyJIHPOBKA 3aJaHMsI: CO3JANTE JICHTY BPEMEHH, OTPAKAOUIYIO 3Talbl Pa3BUTHUSA
npeicTaBieHUi 00 HBOJIOLUM HKUBBIX OpraHM3MoB. Ha3BaHus STamoB JOKHBI OBITH
PAacCIIOIOKEHBI B XPOHOJIOTHYECKOM MOPSIKE, YKa3aHbl (PAMUIIMH YIEHBIX C KPATKUM OTTHCAaHUEM
UX BKJIa/la B pPa3BUTHE 3BOJIIOLIMOHHBIX MPEICTaBIECHUI.

3asaHue BBIMOIHIETCS B MaJbIX rpymnmnax (3-4 yenoBeka).

KonTtposmpyembie komnerenuuu: OK 02, OK 04

Tema 3.2. Makpo3sBo/ionusi. Bo3HUKHOBeHHe H pa3BUTHe )KM3HU HA 3emJie
PesyabTar 00yueHMsi mo Teme: XapaKTepHU30BaTh NPEANOCHUIKM U ABHXKYIIME CHIIbI
BO3HUKHOBCHUS MHOFOO6paSI/I$[ BUJOB.

Pa3paboTka JieHTbI BpeMeHH BO3HUKHOBEHHUS M Pa3BUTHSA KU3HU Ha 3emJie

®opMy/IMPOBKa 3a/IaHUSA: CO3JalTE JICHTY BPEMEHH, OTPA)KAIOLIYIO 3Talbl Pa3BUTHUS
*u3HU Ha 3emuie. Ha3BaHus 3TanoB JOJKHBI OBITH PACIOJIOKEHBI B XPOHOJIOTHYECKOM IOPSIZIKE,
OCHAIIIEHbl KPATKUM ONHMCAHUEM OCHOBHBIX W3MEHEHUH, PUIIOKEHBI WILTFOCTPALUH.

3asiaHue BBINOIHSETCS B MajbIX rpymnmnax (3-4 yenoBeka).

Kontposmpyemsbie komnerenuuu: OK 02, OK 04

Tema 3.3. [IpoucxoxaeHue 4eioBeKa — AHTPOIOIeHe3
PesyabraT 00y4eHusi mo teme: XapaKTepu30BaTh IMPEANOCHUIKA M JABMKYIINE CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3Hsl BUIOB.

Pa3pa6oTka J1eHTbl BpeMeHH NPOMCXO0KICHHUS YeJ0BeKa

@®opmy/HMpoBKa 3aJaHUs: CO3JANWTE JICHTY BPEMEHM, OTPAXAIOIIYyI OTalbl
aHTpororeHe3a. Ha3BaHus 3TanoB JOJKHBI ObITh PAcloIOKEHbl B XPOHOJIOTHYECKOM MOPSIIKE,
OCHAIIIEHBl KPATKUM ONHMCAHUEM OCHOBHBIX M3MEHEHUH (KOrja M Te KWIN MPEeAKH YellOBEeKa,
IPOTrPECCUBHBIE YEPTHI, OPY U TPY/Ja), IPUIIOKEHBI KAPTUHKU IPEIKOB YeIOBeKa.

3asiaHue BBINOIHSETCS B MaJbIX rpymnmnax (3-4 yenoBeka).

KonTtposmpyembie komnerenuuu: OK 02, OK 04



IIpu pa3paboTke peKOMEHyeTCsl UCIIOIb30BaTh OHJIAH-CEPBUCHL:

TimeRime.com
Timetoast.com

WM APpYrue€ CEPBUCHI IJIA CO3aHUs JICHT BpCMCHHU.

Kputepuu onenuBanus:

«5» - 6 0amoB;

«4y - 4-5 6aos;

«3» - 3 Gajuia.

2 das1a 1 6aun 0 6as10B
NudpopmMaTuBHOCTB, | DTambl pa3BUTHS | DTambl pa3Butus | Ha 1nieHTe BpemeHu
WJIIOCTPalUU (mporueccoB) (mporueccoB) YKa3aHbl TOJBKO
rPaMOTHO ONHUCAaHbl U | TPAMOTHO OIMHUCAHbI U | HA3BAHUS JTaroB
MPOUJUTIOCTPUPOBAHBI | MPOWJUTIOCTPUPOBAHBI | pa3BUTHUS (TIPOIIECCOB)
u coziepkar u HE
JIOTIOJTHUTEIBHYIO MPOWLTIOCTPUPOBAHBI
nHdopmaIuio o
TEME
XPpoHoJIOrus 3TANOB | XPOHOJIOTUA  3TanoB | XpOHOJOTHS  3TanoB | XPOHOJIOTUS  ATaIoB
pPa3BUTHA pa3BUTHS (IIPOLIECCOB) | pa3BUTHS (IIPOLIECCOB) | pa3BUTHSI (IIPOLIECCOB)
(mpoueccos) HE Hapyll€Ha, | HE  HapylIe€Ha, HO | HapylIeHa
IIPUBE/ICHA B IIOJIHOM | IPUBEJCHa  HE B
o0beme MOJIHOM 00beMe
Jlekcuko- Jlenta Bpemenu He | Jlenta Bpemenu He | JIenta BPEMEHHU
rpaMMaTH4YecKoe | COJICPKUT OLIMOOK U | COAEPIKUT IpyObIX | COAEPKUT TaK MHOTO
odopMmiieHHE OIIeYaTOK rpaMMaTHYECKUX rpyOBIX
OInO0K WIH | TPAMMaTHYECKUX
OlEYaToOK, KOTOpHIC | OIIMOOK M OINEYaTOK,
ObI OTBJICKAJIM | YTO €€ COJIep:KaHue
BHUMaHUE 4YHUTaTENs | TPYAHO
OT COJIep KaHUS BOCIPUHHUMAETCS



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

4.1.1.3. PazpadoTka rioccapus

Pasznen 2. CrpoeHune u (YHKIMH OPraHu3Ma

Tema 2.5. CueniieHHOe HacJleJ0BaHUe PU3HAKOB
PesyabraTr 00ydeHusi mo teme: ONUChIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU H
NU3MEHYHNBOCTH.

Pa3zpaboTka rioccapus.
@opmMyaHpOBKa 3aJaHUSA: COCTABbTE IJIOCCAPU C ONpeAETeHUAMU [0 TeMe
«CreryieHHOe HAClIeZIOBaHUE MTPU3HAKOBY, UCTIONB3Ysl MAaTEPHAIIBI JICKIIUN, YICOHUKH, CIIOBApPH.

IlepeyeHb TepMHHOB:
HacnenctBeHHOCTD
N3MeHuYnBOCTH

Jlokyc

AJInenbHbIE TEHBI

I'enoTun

deHoTHUl

XpoMOCOMHBIH Habop
CueruieHHOE HaclleZJOBaHHE
[Tonnoe cuemnnexnue

Henonnoe cuennenune
Kpoccunrosep

HexpoccoBepHbie rameTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTepocomsl

['omorameTHbII
I'eTeporameTHsbIi 1o
HacnenoBanue cremieHHoe ¢ mojiom
['eneTnueckas kapTa XpOMOCOMBI

Kontposmpyemsbie komnerenunu: OK 01, OK 02

Paznen 3. Teopus >Boaronnn

Tema 3.1. UcTopusi 3BOJIIOLMOHHOT0 Y4eHHsl. MUKPO3BOJIIOMS

Pe3yabraT 00ydeHusi mo teme: XapaKTepu3OBaTh MPEANOCHUIKA M JABHKYIIUE CHIIBI
BO3HHUKHOBCHUSA MHOFOO6paSI/I$I BHUIOB.

Pa3paborka rioccapus.

PopMyJIMPOBKA 3aJaHHUsI: COCTAaBbTE IJI0CCApUil ¢ omnpeneneHusaMu no teme «Mceropus
9BOJIIOLIMOHHOTO y4€HHs. MUKpO3BOMIONMS»), HCHOIb3Ysl MaTepualibl JIEKUUH, Y4eOHUKH,
CJIOBapH.

IlepeyeHb TEPMHUHOB:
DBOJTIOLIHS

@DaKTOpHI IBONIOIHIH
HacnencrBeHHas “BMEHYMBOCTh
EcrecTBennsiii 0TOOP
HckyccTBeHHBIH 0TOOD

Bbopnba 3a cymecTBoBanue
[Monmynsums

I'enodonn nomymsuu



MuxkposBotronus
BunoobpazoBanue

KonTtposmpyembie komnerennuu: OK 02

Kputepun onenuBanus:
«5» - colep;KaHue TI0ccapus COOTBETCTBYET 3aJaHHON TEME, COIEP)KUT BCE NOHATHA U

TEPMUHBL;
«4» - colepkaHue TII0ccapusi COOTBETCTBYET 3aJaHHOU TEME, COAECPKUT He MeHee 75%

TTOHSATHH;
«3» - coaepkaHue rioccapus COOTBETCTBYET 3aJlaHHOM TeMme, coaepkuT He meHee 50%

TTOHSATHH;
«2» - couepkaHUE TJoccapus COOTBETCTBYET 3aJaHHOW Teme, coaepkut menee 50%

MMOHSTHH WJIH HE BBITIOTHEH.



4.1.1.4. CocTaB/1eHHe CXeM KPYTrOBOpOTAa BellecTB

Pasznen 4. Dxoaorus

Tema 4.2. Ilonyasiuus, cood11eCTBA, IKOCHUCTEMbI

PesyabTaT 00yuyeHuss mo teme: ONKCHIBATH CBSI3b MEXK]Y OPraHU3MOM U CPEIOH €ro
oOuTaHus. YCcTaHaBIMBATh CBSI3b CTPYKTYPbI U CBOMCTB 9KOCHUCTEM.

®opmympoBKa 3agaHusi: OnuiuTe KPyroBopoT BELIECTBA U COCTABbTE CXEMY:

1 BapuanT — Yraepon,

2 BapuanT — Kucnopon,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlis BBINOJNIHEHUSI pabOThl HCIONb30BaTh JIEKIIMOHHBIM MaTepuan, peKOMEHJIOBaHHBIC
YUEOHUKH.

3a/aHue BBINOIHSIETCS B MaJbIX rpymmnax (1o 2-3 yeaoBeka).

Kontposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepun oneHuBanus:

- IPaBUIILHOCTH BEIOOPA KOMIIOHEHTOB KPYyTrOBOPOTa;

- IPaBUJIbHAS MTOCIIE0BATEIBHOCTD IPOUCXOIAIINX IIPOLIECCOB;
- TBOPYECKUI TOJX0/1 K 0PpOPMIIEHHIO PaOOTHI.



4.1.2. 3apanusi, HanpaBJeHHbIe HA (JOPMUPOBAHHE HJIN NIPOBEPKY 3HAHUMH
4.1.2.1. ®poHTATBHBINA ONIPOC

Pasnen 1. Kiierka — ¢cTpyKTYpPHO-GpYHKIHOHAJILHAS eINHULA KUBOLO

Tema 1.1. buoJiorus kak Hayka. O01as XapaKTepUCTHKA KU3HU

PesyabraT 00y4ennst no reme: OnuchbiBaTh METObI UCCIIEN0BAHUSA HA MOJIEKYJIIPHOM U
KJIETOYHOM ypOBHE.

Ilepeyenb BONpocoB K GPOHTATIBLHOMY ONPOCY:

1. Yo uzyuaet 6Mon0rus Kak Hayka?

2. Kakue Benukue ydYeHbIE JPEBHOCTHM BHECIM 3aMETHBIM BKJIAJ B pa3BUTHE
OMOJIOTUYECKHUX 3HAHUN?

3. [Touemy coBpeMeHHYIO OMOJIOTHIO CYUTAIOT KOMIUIEKCHOW HAyKOW?

4. Kakue HanpaBjeHHs B pa3BUTUU OMOJIOTHH Bbl MOKETE BBIICIUTH?

5. Kakoe ompeneneHue MOXKHO J1aTh TMOHSATHIO «OKM3HB»? B 9emM coCTOAT OCHOBHBIE
3aTpyIHeHUs Ipu HOPMYIUPOBAHUH JAHHOTO OTpeeNieH s ?

6. Kakue cBolicTBa )KHUBOTO BaM U3BECTHBI?

7. Kakast cTpyKTypa CUMTAETCs 311€MEHTApHOU €IMHULIEH KUBOTO?

Kontposmnpyemsbie komnerenuuu: OK 02

Tema 1.3. CTpykTypHO-pyHKIHMOHAIBHBIE (AKTOPBI HACJIEICTBEHHOCTH
Pe3yabraT 00yuenuss mo teme: Paznuyarh CylIeCTBEHHbIE IPU3HAKU CTPOCHUS KJIETOK
OpPraHU3MOB pa3HbIX LAPCTB KUBOM MPUPOJIBL.

IIepeyeHb BONPOCOB K (PPOHTATBHOMY ONPOCY:

1. Yro Ha3bIBalOT XpoMOCOMHBIM Habopom? Kakue BUABI XpPOMOCOMHBIX HaOOpPOB BaM
W3BECTHBI?

2. Kakue BemiecTBa Ha3bIBalOTCS HYKJIEUHOBBIMU KHCIOTaMU?

3. Kakue BUIbI HyKJIEMHOBBIX KUCJIOT OOHApY>KEHBI B KJIeTKe?

4. Kakoe ctpoenue umeet mosekyna JJHK?

5. KakoBsl ocHoBHbIe ¢yHKIMU JJHK B kinetke?

6. B uem 3akitogyaeTcs NPUHLMIT KOMIIJIEMEHTApHOCTU ?

7. Yto ob1iero u kakue pa3nuuus umerorcs B ctpoernnu monekyn JHK u PHK?

8. Kakue tunel Mmosiekyn PHK Bam u3Bectnbl? KakoBa ux ¢pyHkus?

KonTposmpyembie komnerennuu: OK 01, OK 02

Tema 1.4. OOMeH BelecTB U NpeBpalleHue JHEPIUHU B KJIeTKe
Pe3yabTat 00y4enus nmo teme: OnuChBaTH OCHOBHBIC SHEPI€THUECKHE U IJIACTHYECKHE
IPOLIECCHI KJIETKH.

Ilepeyens BonpocoB k (ppoHTATIBLHOMY ONIPOCY:

1. Yto Ha3bIBAIOT TOMEOCTa3oM?

2. Uto takoe Metabonu3M? U3 kakux MpoI1eccCoB OH CKJIAbIBAETCs?

3. Kak cBsi3aHbI M&XTy COOOH TUTACTHYECKUHN M DHEPTEeTUICCKUN OOMEHBI?

4. B kakux opraHouWjax KJICTKH IPOUCXOIUT TEPBUYHBIA CHHTE3 OPTaHUYCCKUX
BellecTs?

5. Kakyro pons B poTocuHTe3e urpaet xsmopoduin?

6. [lepeuncnure OCHOBHBIE pEaKkiuu CBETOBOM (a3bl POTOCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOH (paze porocunTesa?

8. UeM peakuumu XeMOCHHTE3a OTJIMYAlOTCS OT QorocuHTe3a? Kakue opraHuzMbl



SIBIISIIOTCS XEMOCHUHTCTUKAMU ?

Kontpoanpyemsbie komnerenuuu: OK 02

Pasznen 2. CrpoeHune u (yHKIMH OPraHu3Ma

Tema 2.2. ®opMbI pa3MHOKEHHSI OPraHU3MOB
Pe3yabTaT 00y4yeHus mo teme: XapakTepu3oBaTh CIIOCOOBI pa3MHOXKECHHUS.

Ilepeyenb BonpocoB K GpoOHTATLHOMY ONPOCY:

1. JlaitTe onpenesieHUE MPOLECCY PA3MHOKEHUSI OPTaHU3MOB.

2. Kakue ¢popMbl pa3MHOKEHHS OPraHU3MOB BCTPEYatOTCs B pUpoie?
3. Kakoe pazMHOkeHHE Ha3bIBae€TCs OECIOIbIM?

4. Kakue Buibl 0ECIIONOT0 pa3MHOXKEHUS PA3INYat0OT?

5. KakoBo 6uonoruueckoe 3HaueHue 0ecroaoro pa3MHOKEHuUs?

6. B ueM npeumyI11ecTBO MOJIOBOI0 pa3MHOKEHHS repe]] 0ecroiabm?
7. Kakue criocoObl 110JI0BOT0 pa3MHOKEHHSI BAM U3BECTHBI?

8. I'1e 1 KaK NPOMCXOIUT PA3BUTHE MOJOBBIX KJIETOK Y )KUBOTHBIX?

9. Uro Takoe ormiogorsopenue? Kakum oHO ObiBaeT?

KonTtposmmpyembie komnerenuuu: OK 02

Tema 2.4. 3aK0OHOMEPHOCTH HACJIEIOBAHUS
PesyabTaTr 00yueHusi mo teme: ONKCHIBATH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU M
W3MEHYUBOCTH.

Ilepevyenb BONPOCOB K (PPOHTATIBLHOMY ONPOCY:

1. Yro usyuaet reHeTuka’?

2. [Touemy umenHo I'. MeHiest CYUUTAIOT OCHOBOTIOIOXHUKOM T€HETHKHU?

3. Uro Takoe yucTasi JMHUS U TUOpUa?

4. Yto Takoe ayuieNbHbIe TeHBI (ayuiesnun)?

5. Kakue ocoOu Ha3bIBatOTCS TOMO3UTOTHBIMH, a KAKUE - FETEPO3UrOTaMu?

6. Kakue mpu3Haky Ha3bIBalOTCSA TIOMHUHAHTHBIMH, a Kakue - perieccuBHbiMu? [IpuBenure
MpUMEPHI JOMUHAHTHBIX U PEIIECCUBHBIX MMPU3HAKOB OPTraHU3MOB.

7. ChopmynupyiTe MpaBuUIo eIuHO00pasusi THOPUIOB IepBOro MmokojaeHus I'. Menaens.

8. Cchopmymnupyiite npaBmio pacuieruienus I'. Mengens.

9. ChopmynupyiiTe 3aKOH YUCTOTHI rameT I'. MeHens.

10. B yem oTnuune AByX MOHATHI: (PEHOTUIT 1 TEHOTHIT?

11. Kakoe ckpemmBaHne Ha3bIBACTCS TUTHOPHTHBIM ?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOTO HACJIEJOBAHUS MIPU3HAKOB.

KonTtposmpyembie komnerennuu: OK 02, OK 04

Paznen 3. Teopus 3B010UMH
Tema 3.1. UcTopusi 3BOJIIOIIMOHHOTO Y4eHHsi. MUKPOIBOIIOLIMS

PesyabraT 00y4eHusi mo teme: XapakTepu30BaTh IMPEANOCHUIKA WM JABMXKYIIME CHJIBI
BO3HMKHOBEHUSI MHOT00Opa3us BUI0B.

IlepeyeHb BOPOCOB K (POHTAIBLHOMY ONPOCY:

1. KaxoBbI cusibHBIE U ClIa0ble CTOPOHBI cUCTEMbI oprannyeckoro mupa K. Jlunnes?
2. ChopMynupyiTe OCHOBHBIC TTOJIOXKEHUS IBOTIOIIMOHHOM Teopuu XK. b. Jlamapka.
3.1lepeuncnuTe IpeAnoChUIKM BOZHUKHOBEHUS JapBUHU3MA.

4.Ilepeuncirre OCHOBHBIE MOJOKEHNUS CHHTETUYECKOW TEOPUH IBOJIIOLINH.



KonTtposmpyembie komnerennuu: OK 02, OK 04

Tema 3.3. [IponcxoxkaeHne 4ea10BeKa — AaHTPONOTeHe3
Pe3yabraT 00yyeHusi mo teme: XapaKTepu30BaTh MPEANOCHUIKA M JABHKYIIME CHIIBI
BO3HHUKHOBEHUSI MHOT00Opa3usi BUI0B.

Ilepeyenb BonpocoB K GpoOHTATLHOMY ONPOCY:

1. JlaiiTe onpenesieHre aHTPONOJIOTUH.

2. Kakue 3agauu cToAT nepen antpononoruei? M3 kakux pa3aesnoB COCTOUT 3Ta HayKa?

3. Kakue nanHbIe TOKA3bIBAIOT POJICTBO YEJIOBEKA C )KUBOTHBIMU?

4. Ilepeuncante xapaKTepHbIE YEPTHI, OTINYAIOIINE YEJIOBEKA OT KUBOTHBIX.

5. Kakue Ouonoruueckue M coluajibHble (HAKTOPHl SIBIJIMCH JABIKYIIMMU CHIIAMU
aHTponorexesa?

6. [lepeuncnure u oxapakTepu3yiiTe OCHOBHbBIE CTaIUU IBOJIOLUYU YEJIOBEKA.

7. [laiiTe onpenencHue 4eI0BEYECKUM pacaM.

8. Ha xakue pacbl noapasziessitoT COBpeMeHHoe yesnoBedecTBo? Ilepedniciute OCHOBHbBIE
IIPU3HAKU pac.

9. IIpuBenure GakThl, TOKA3bIBAIOIINE EAUHCTBO YEIIOBEYECKUX pac.

KonTtposmpyembie komnerenuuu: OK 02, OK 04

Kpurepun oueHuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN;

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKHi WK ¢ TpyObIMH OIINOKaMH;

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET.



4.1.2.2. OnennBaemMasi JTUCKYCCHA

Pazjen 1. Kiierka — CTpYKTYPHO-()YHKIMOHAJILHAS €IMHUIIA KHUBOLO

Tema 1.2. CTpyKTYPHO-PYHKIMOHAIbHASI OPraHU3ALMS KJIE€TOK

Pe3yabTaT 00y4yeHus mo teme: PazinuaTh CylIECTBEHHBIE NMPU3HAKUA CTPOCHUS KIETOK
OPraHU3MOB PAa3HbIX APCTB KUBOM IPUPOIBI.

IlepeyeHb BONIPOCOB K OLICHUBAEMOM IUCKYCCHU:

1. Kakoe 3HaueHue UMEIOT LIUTOJIOTUYECKUE 3HAHUS B )KMU3HU COBPEMEHHOI'O YEJIOBEKA?

2. Ilouemy MOXHO YTBEp)KIOaTh, 4YTO XHMHYECKHH COCTAaB KIETKH SBIISIETCS
JI0Ka3aTeIbCTBOM €MHCTBA KUBOM MPUPO/IbI M OOLTHOCTH XKUBOW M HEXKUBOM MPUPOIBI?

3. Ilouemy yueHble CUMTAIOT, YTO MPOKAPUOTHl ABIAIOTCA Haubojiee APEBHUMU
OpraHM3MaMH Ha Haulel niaaHere?

4. TloueMy TpyaHO J€4YUTH O0JI€3HHU, BEI3BIBAEMBIC BUPyCaMu?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Pa3znen 2. Crpoenue ¥ (YHKIIMH OPraHu3Ma

Tema 2.1. Ctpoenue opranusma
Pesyabrar o0O0ydeHusi mo Teme: OnuUCHIBaTh CTPOEHHE M B3aHMMOCBS3b 4YacTel
MHOTOKJIETOYHOT'O OpTaHH3Ma.

Ilepeyenb BONPOCOB K OLEHUBAEMOM IMCKYCCHU:

1. Tloyemy 5BONIOIIMOHHOE Pa3BUTHE OPraHUYECKOTO MHUpA IMOILIO MO MyTH HOSBICHUS
MHOTOKJIETOYHOCTH?

2. Uro wuMerT oOOmEro W YeM OTIHYAITCS MEXAy CcOOO0H OIHOKIETOYHBIE,
MHOTOKJIETOYHBIE Y KOJIOHHAJIbHBIE OPraHU3MBbI?

3. Kak obecnieunBaeTcsi B OpraHu3Me B3aUMOCBS3b (YHKIIMOHUPOBAHMSI BCEX OPraHOB?
OtBeT NosACHNUTE Ha IPUMEPE OpraHU3Ma YeI0BEKa.

Kontposmpyemsbie komnerenuuu: OK 02, OK 04

Pasnen 3. Teopus 3Boronnu

Tema 3.2. Makpo3sBo/ionusi. Bo3HUKHOBeHHe H pa3BUTHe )KM3HU HA 3emJie

PesyabTar 00yueHMsi mo Teme: XapaKTepHU30BaTh NPEANOCHUIKM U ABHXKYIIUE CHIIbI
BO3HUKHOBCHU MHOFOO6paSI/I$[ BUJOB.

IlepeyeHnb BONPOCOB K OLEHMBAEMOI TUCKYCCHU:

1. OObsicHUTEe, TOYEMYy B IPOLIECCE Pa3BUTHS JKU3HU Ha 3eMile OJHH OpPTaHHU3MbI
BBIMHPAJIH, & HOBBIE CHCTEMATUICCKUE TPYIIITBI OPraHU3MOB TIOSIBIISITUCE.

2. OOBsICHUTE, TIOYEMY KOHEIl MPOTEPO30UCKOI 3pbI HA3BIBAIOT BEKOM MEJy3, XOTS B 3TO
BpeMs Ha 3emiie OOUTaIHN HE TOIBKO KUIIEYHOTIOJIOCTHBIC dKUBOTHBIE.

3. YueHble CUMTAIOT, YTO repMappoAUThl (KHIICYHOIOJOCTHBIC, TUIOCKUE M KOJIbYaThIe
YepBH, HEKOTOPHIC MOJUTFOCKH) SIBJISIFOTCS HanOojee IPEBHUMH JKUBOTHBIMU OpPTraHU3MAaMHU.
KakoBo, Ha Baml B3IV, 3HaUYeHHE OOOCTMOJOCTH M IMOYEMY B XOJ€ SBOJIOIUH CTalld
npeo0aaaTh pa3iebHONOJIBIE BUIBI.

4. JIoKa)kuTe POACTBO OPraHWU3MOB PA3HBIX CHCTEMATHUYECKHUX TPYIIIL.

KonTpoaupyembie komnerennuu: OK 02, OK 04
Pasnen 4. Jxogorus

Tema 4.3. buocdepa - rinodaabHast IKOJIOTHYECKAs CUCTEMA
Pe3yabTaT 00ydyeHusi mo teme: ONMUCHIBATh CBA3b MEXKIY OPraHM3MOM U CPEIOW ero



oOuTaHus. YCTaHaBIUBATh CBA3b MEXKy CTPYKTypamMu OHoChepsl.

Ilepeyenb BONIPOCOB K OLCHUBAEMOM IUCKYCCHU:

1. I'moGanpHOE moTerIeHUEe: MU WM pearbHOCTh? UTO BaM H3BECTHO O JaHHOM
aprneHnn? Kaxue ¢akThl CyIIECTBOBAHUS WIM OTCYTCTBHS TJI00aJbHOIO MOTEMJICHUS BaM
W3BECTHBI?

2. OObsicHUTE, Kakue (haKTOphl OrpaHUYUBAIOT PACIPOCTPAHEHUE KHU3HH B aTMocpepe,
mutocdepe, ruapocdepe.

3. Kak MOXHO oOXapakTepu3oBaTh HCTOPUYECKHE H3MEHEHHs pOJIM 4YeJOBEeKa B
ouocdepe?

4. B 4éM cOCTOMT LIEHHOCTb OXpaHbl OMOpa3Ho0Opa3us? YTo MPUBOAUT K COKPAIICHUIO
ouosornueckoro pazHoodbpasus? Ilouemy s dyemoBedecTBa BaXKHO HE JIOMYCTHUTh OOCTHEHUS
6uopazHoobpazus?

5. MoHO 711 cunTaTh 3aBEPILEHHBIM Ipoliecc hopMupoBanus ouochepsi?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.5. Biausinne conuanbHO-IK0JIOrH4ecKHX (PAKTOPOB HA 3/10POBbE YeI10BEKa
Pesyabrar 00y4enms mno Teme: IHTepnpernpoBaTh pe3ysbTaThl ITPOBEIEHHOTO
OMOPKOJIIOrMYECKOT0 IKCIIEPUMEHTA C UCIIOJIb30BAHUEM KOJIMUECTBEHHBIX METOJIOB

IlepeueHns BONPOCOB K OLIeHUBAEMOI TUCKYCCHH:

1. Kak cka3pIiBaeTcsi COCTOSIHUE TIPUPOTHON OKpYIKaIOIIel Cpeibl Ha 310POBbE YenoBeKa?
Kakne Hew3BecTHbIe paHee OOJNE3HM TOSBHINCH B pe3yJbTaTe JEHCTBHS TEXHOTEHHBIX
(aktopoB?

2. B mocnenHee Bpemsi HaOdrOmaeTcsl TEHACHIMS K BCEOOIIEH KOMITBIOTEPH3AINN:
MEPCOHANBHBIE KOMITBIOTEPHI HCIONB3YIOTCA Ha pabore, B MmKkone, goma. OJIHAKO OHU
OTIpeIeICHHBIM 00pa30M 3arps3HAIOT OKPYKAIOUIYIO Cpely, M 3TO OJHa M3 HamboJsiee Ba)KHBIX
ceifuac akomoruyeckux mpoodieM. UTo 3TO 3a 3arps3HEHHE U KaK OHO BIIMSAET Ha 3JI0pPOBbE
yesoBeka?

3. Moxer nu 4enoBeK KUTh B OecuryMHO# cpene? UTo sBIsieTCS HCTOYHMKOM IIymMa B
OKpy’KarolmeMm Hac mnpocTpaHcTBe? Ha3oBuTe TOCIENCTBHS NIYMOBOTO 3arpsi3HEHHS IS
yenoBeka. Kak Mbl MOeM O0POTHCS C IIyMOBBIM 3arps3HeHHEM?

4. Ham 49acTo KaKeTCsl, YTO C 3arps3HEHUEM OKPY’KAIOMIeH Cpeasl MbI CTAIKHBAEMCS
JMIIb Ha YJHIE, U TO3TOMY Ha SKOJIOTHIO HAIlUX KBApTHp oOpamraem mano BHUMaHus. Kakue
K€ OMACHOCTH IOJICTEPEraloT Hac J0Ma, M KaKk OHM OTpaKaloTcs Ha Hamem 370poBbe? Kak
MO>KHO CHU3HUTb BIIMSHUE BPEIHBIX IKOJIOTUYECKUX (PAKTOPOB B HALITUX KBapTUpax?

5. B 1990-e rr. ®unens Kactpo B Ha3ujaHue cBOMM COrpakaaHaM OTKa3ajcs OT OJHOMU
BpEIHON TPUBBIYKK, 3a 4YTO ObUI HarpaxkiaeH Meaansio BceemupHoil —opranuzanuu
3apaBooxpanenus. OT yero oH otkaszasucs? UTo Takoe MacCUBHOE KypeHHE U YeM OHO OIMacHO?

6. [ToueMy NpecTHKHO BECTH 310POBBII 00pa3 KU3HU?

KonTpoaupyembie komnerennuu: OK 02, OK 04, OK 07

Kpurepun oueHuBanmsi:

«5» - AKTMBHOE y4acTue B JUCKYyCCUH. BpICKa3bIBaHHE COOTBETCTBYET 3aJJaHHOM TeMe,
XapakTepu3yeTrcs  BBICOKOW  MH(MOPMATUBHOCTBIO M OPUTMHAIBHOCTBIO,  APTYMEHTHI
TOJIKPETIICHbI YO U TEIbHBIMH TPUMEPAMHU.

«4» - JloCTaTo4HO AaKTHUBHOE ydacTue B IUCKycCHH. JlONyCKaeTcss HE3HA4YUTEIbHOE
OTKJIOHEHHE OT TEeMbl JUCKYCCHUU. BbICKa3blBaHME HOCHT OTYAaCTH TPHUBHUAJIBHBIM,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHTBhI NOJKPETUIEHBl TPUMEPAMHU.

«3» - IlaccuBHOEe ywacTHe B JIHUCKYyCCUHU. BpIcKa3biBaHHE XapaKTepU3yeTcsi HU3KOU
UH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPA’KACT IMOJIHOTO MOHUMAaHMS TEMbI JUCKYCCHH.



AprymeHTBsI chOopMyIUpOBaHbI abCcTpakTHO. [IpuMepsl OTCYTCTBYIOT.
«2» - IlaccuBHOE y4acThe B NHCKYCCHH. BBICKa3bIBaHHE HE COOTBETCTBYET 3aJaHHOU
Te€Me, OTCYTCTBYIOT apTYMEHTHI B MOJIb3Y KAKOU-THO0 TOYKH 3PCHHUSL.



4.1.2.3. O6cyxneHue o BONPOCAM JICKIHH

Pazjen 1. Kiierka — CTpYKTYPHO-()YHKIMOHAJILHAS €IMHUIIA KHUBOLO
Tema 1.5. ZKu3HeHHBIN IUKJ KJIeTKH. MuTto3. Meiio3
Pe3yabTaT 00y4yeHus mo reme: XapakTepu30BaTh KU3ZHEHHBINA HUKII KIETKH.

IlepeyeHb BONPOCOB 111 00CYKACHHSA:

1.
2.
nporecc.
3.
4,
5.

Kakne n3MeHeHHs B KISTKE NpeaAmICCTBYIOT I[@J'ICHI/IIO?
OX&paKTepH3y1>iTe (ba3LI MHUTO3a U KPATKO PACCKAKUTEC, KaK ITPOUCXOOUT 3TOT

B ueM 3akirouaercs OMOIOrHYECcKOe 3HAYEHUE MUTO3a?
Yem Meiio3 OTIIMYaeTCsa OT MUTO3a?
B ueM 3akirouaercs OMOIOrH4ecKoe 3HAYEHUE Meiro3a?

KonTposmpyembie komnerennuu: OK 02, OK 04

Kpurepun onenuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN;

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOUYHOCTH;
«3» - OTBET KpaTKU WIIH ¢ TPyObIMH OIIMOKAMU;

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET.



4.1.2.4. TectupoBanue

Pasznen 2. CrpoeHune u (YHKIMH OPraHu3Ma

Tema 2.3. OHTOreHe3 pacTeHuil, ’)KWBOTHBIX U YeJIOBEKA
Pe3yabTaT 00ydyenns mo teme: ONuchbiBaTh CTaJMM OHTOI'€HE3a PACTEHUM, )KUBOTHBIX U
YyeJioBeKa.

TecToBoe 3a1aHne
1. KTo BBEN B OMOJOrMUYECKYIO HAYKy TEPMHUH «OHTOT'€HE3»?
1) XK. b. Jlamapk
2) Y. lapBun
3) O.T'. T'ekkenn
4)I'. Mennens

2. Craaus 0JTHOCIOHHOTO 3apObIIla:
1) nelipyna

2) 6nactyna

3) ractpyna

4) me3oaepma

3. JIBYXCIJIOMHBIN 3apOJIBILL:
1) 6nactyna

2) MopyIna

3) Helipyna

4) ractpyna

4. U3 me3onepmbl GOPMUPYIOTCS:
1) nerkue

2) 1meyeHb

3) KPOBEHOCHBIE COCYbI

4) HepBHas cucTeMa

5. Y N03BOHOYHBIX KUBOTHBIX NPSIMOE PAa3BUTHE XapaKTEPHO JUISL:
1) pb10, 3eMHOBOAHBIX, PENTUINI

2) am$puOHi, NTHI, MIESKOITUTAFOIINX

3) 3eMHOBO/IHBIX, IPECMBIKAIOLTUXCS

4) nTHLl, MIEKOUTAIOIINX

6. YcTaHOBHTE COOTBETCTBHE MCXKAY THUIIaMU HOCT3M6pI/IOHaJ'IBHOFO Pa3sBUTHUA H
KOHKPCTHBIMHU OpraHnu3MaMu:

[Tpumepsl OpraHu3MoB Tunsl pa3BUTHS
1) Sctped-nepenensiTHUK A) Ilpsmoe pa3Butue
2) bensitnka 0OBIKHOBEHHAS b) Henpsimoe pa3Butue

3) bonbuas nannaa

4) Maiickuii )KyK

5) ApeBecHasi KBakiia
6) I'omyGoii kut

7) O3epHast nAryIika
8) INayk-kpecToBUK

7. 3akoHuuTe onpeaesenue. CiusHue MOJTOBBIX KIETOK -

8. 3akoHuuTe onpenesenue. OmaIog0TBOpPEHHAS SUIEKIIETKA -




9. 3akoHuuTe onpeaejacHue. Pa3Butue cucrem OpTraHoOB 3apoJbllia -

ITAJIOHLI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

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

OTBET OIJI0JIOTBOPEHHE 3UroTa OpraHoOTeHEe3

KonTposmpyembie komnerennuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUSA
PesyabraTr 00ydeHusi mo teme: OMNUCHIBATh 3aKOHOMEPHOCTH HACJEICTBEHHOCTU H

HN3MCHYHBOCTH. OHpeILGHﬂTI) BCPOATHOCTbL BO3HHWKHOBCHHSA HACJICACTBCHHLIX IMPU3HAKOB IIPU
Pa3INYHBIX B3aHMO,HCI>’ICTBI/IHX T'CHOB.

TecToBOE 3a71aHHuE
1. K B3auMoaeicTBUSIM aJuI€IbHBIX T€HOB HE OTHOCHT:
1) snucTas, nonumeputo, MoaAuQUIUpYIOIIee 1eHCTBIE TEHOB
2) Koonepaluio, MHOKECTBEHHBIN ajlIen3M
3) cBepXIOMUHUPOBAHKE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHUE, TPOMEKYTOUHOE TOMUHUPOBAHHUE

2. IlposiBneHne y TETEpO3UTrOT MPU3HAKOB, JETEPMHUHHUPYEMBIX JBYMs aJlIEISIMU

Ha6J'IIOI[aeTC$I Ipu:

1) cBepX1IOMMHUPOBAHUU
2) amucrase

3) KOAOMHUHUPOBAHUU

4) onmumepun

3. HacnenoBanue yeTBepTON TPYIIBI KPOBU OTHOCAT K TUITY B3aMMOAEHCTBUS:
1) KoTOMUHUPOBaAHUE

2) cBepXIOMUHUPOBAHHE

3) nosHOE TOMMHUPOBAHUE

4) npoMeKyTO4YHOE JJOMUHUPOBAHNE

4. HacrnenoBaHue IIMHIIMIIJIOBOM OKpPackd Y KPOJMKOB KOHTPOJIUPYETCS Tpems

amensimu: A, a u ah. Kaxknast ocoOb sIBJISIETCS HOCHTEIIEM TOJIBKO JIBYX U3 HUX. DTO TpUMED:

1) KOMITIEMEHTapHOCTH

2) xoorepanuu

3) MHOXXECTBEHHOT'O aJlIe/Iu3Ma
4) nonumepuu

5. losiBneHne HOBOOOpPA30BAaHWUU IPH COBMECTHOM JIEHCTBUU JBYX JIOMHUHAHTHBIX

HEaJUIebHBIX T€HOB, KOTJa B TOMO3UIOTHOM MJIHM B TE€TEPO3UTOTHOM COCTOSIHUM Pa3BHBACTCS
HOBBIH MPHU3HAK, HAOIIOAAETCS TIPU:

1) KOMILIEMEHTapHOCTH

2) xoorepanuu

3) MOTHOM TOMUHUPOBAHUHU

4) neiicTBUM reHOB-MOAU(PUKATOPOB

6. Ecin 0quH JOMUHAHTHBINA I'eH NOJABIIAET ACHCTBHE APYroro JOMUHAHTHOIO I'eHa, TO -

3TO MPUMeEp:

1) peueccuBHOrO 3MKCTa3a




2) nonuMepuu
3) AOMHUHAHTHOTO IHUCTa3a
4) MHOXECTBEHHOTO aJlJIeIu3Ma

ITAJIOHLI OTBETOB:

Ne zaganusa 1 2 3 4 5 6

OTBET 1 3 1 3 2 3

KonTposmpyembie komnerenunu: OK 02

Tema 2.5. CueniieHHOe HacJleJ0BaHUe IPU3HAKOB

Pesyabrar 00ydyeHusi mo Teme: ONKCHIBATH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH W
HU3MCHYHBOCTH. OHpeI[eHHTB BCPOATHOCTbL BO3HHMKHOBCHHUSA HACJICACTBCHHBLIX ITPU3HAKOB IIPpU
CLICTUIEHHOM HACIIEIOBaHUM.

TecToBOE 3a1aHUE
1. CuerieHHOE HACICAOBAHUC -
1) coBMecTHOE Hacse0BaHKE JIIOOBIX TE€HOB
2) COBMECTHOE HACIJIEJIOBAHHE TC€HOB, JIOKATU30BAHHBIX B OJTHOU XPOMOCOME
3) Hacneg0BaHUE TEHOB, KOHTPOJIUPYIOIIUX CXOIHBIC TPU3HAKH
4) HaceJ0OBaHUE T€HOB Pa3HbIX XPOMOCOM

2. Ha xakux oObekTax npooaui uccienoBanus T. Mopran
1) ropox

2) HOYHAas KpacaBulla

3) Myxu 1p030¢HUITBI

4) MbIIH

3. Kakue npu3Haku MOTYT HAcJI€I0BATHCS C MMOJIOM YeJoBeKa?
1) poct

2) 1BET ria3

3) nanbTOHU3M

4) cniocoGHOCTH K (pu3HUecKoii pabore

4. Yucno rpyni CUEIJICHUSI B KAPUOTUIIE YEJIOBEKa
1)1

2)2

3) 46

4) 23

5. B ombrtax T. Moprana mnpu ckpemBaHud rudpuaHoro camma (AaBb) u
JUTOMO3HUTOTHOM perieccuBHOM caMKu (aabb) Habmomamoch

1) monmHOE clLieTUICHHE

2) HETIOJTHOE CIICTUICHUE

3) He3aBUCHMOE HACJICIOBAHKE

4) cB0OOHOE HACTIEAOBAaHUE

6. Kpoccurrosep - 31o

1) oOMeH reHeTHYECKUM MaTepHUaIoM MEXAY pa3IMuyHbIMU XPOMOCOMAaMHU

2) oOMeH ¢parMeHTaMHu MEXIy ayTOCOMaMU U TOHOCOMaMu

3) oOMeH (parMeHTaMu MeX1y XpoMaTHIaMH OJTHOW XPOMOCOMBI

4) oOMeH UACHTUYHBIMU yYaCTKaMU HECECTPUHCKUX XPOMAaTHU OJHOM Mapbl XpOMOCOM




7. B poOCIOBHOM NPU PELIECCUBHOM X-CLEIJIEHHOM THUIIE HACIEA0BAHUS
1) onuH U3 poauTteneit o0s3aTeabHO O0JIeH

2) 60nbHBIC B KOXKIOM MTOKOJICHUU

3) paBHOBEPOSITHO OOJICIOT MY>KUYHHBI M KEHIITUHBI

4) 60TBHBI KEHIIUHBI 110 JINHUU MaTepu

8. Cuia cuerieHusi FTeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aUMOPACTIONIOKCHHS TCHOB

2) mpsIMO TIPOTMOPIIMOHANIEHA PACCTOSIHUIO MEKIY TeHAMHU
3) 3aBUCHUT OT COCTaBa F'€HOB

4) 0OpaTHO POMOPIIMOHATIEHA PACCTOSTHUIO MEKIY TeHAMHU

9. B kakux ciiy4asx MOXKET pOIUTHCS JIeBOYKa, OoJeromas reMmoduianen?
1) ecu 3m0poOBasi MaTh TOMO3UTOTHA, a OTeI] OosieeT reModuuen

2) eciiu MaTh TETEPO3UTOTHA, a oTel OosieeT reMopuiIneit

3) eciu OoTell U TOMO3UTOTHAs! MaTh 3/10POBbI

4) ecniu MaTh TETEPO3UTOTHA, a OTELl 3/I0POB

10. B xakom ClIydac poasaTcsa 340POBLIC ICTU (MaJ'IB‘H/IKI/I u I[eBO‘{KI/I), €CJIN OTCI OolleH

remounueit?
1) MaTh roMO3UroTHa 1o perieccuBHoMy npusHaky (XhXh)
2) MaTh TOMO3UTOTHA 110 JOMUHAHTHOMY npu3Haky (XHXH)
3) mathb rereposurotsa (XHXh)
4) B m00OOM citydae ponsiTcsi OOIbHBIE IETH

ITAJTOHLI OTBETOB:

B~
(@)
~
o0

Ne 3amanuns 1 2 3

N
—_
N
w
&}

OTBET 2 3 3

KonTpoaupyembie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aK0HOMEPHOCTH U3MEHYNBOCTH

PesyabraTr 00yueHusi mo teme: ONKUCHIBATH 3aKOHOMEPHOCTU HACIIEICTBEHHOCTU M
u3MeHYnBocTU. OnpenensaTs TN MyTalluy Ipy Nepeadye HaclIeICTBEHHBIX MPU3HAKOB.

TecroBoe 3axanue
1. Boi0epuTe TpH BepHBIX 0TBETA U3 IIECTH.
UeMm xapaktepu3yeTcs reHOMHasi MyTarus?
1) u3MeHeHneM HyKJICOTHIHOM mocnenoBatensHoct JJHK
2) yTpaToi OHOW XpOMOCOMBI B TUTIJIONTHOM Habope
3) KpaTHBIM YBEITMYCHHEM YHCIIAa XPOMOCOM
4) U3MEHEHHUEM CTPYKTYPbl CHHTE3UPYEMBIX OCIIKOB
5) yIBOEHHEM y4acTKa XPOMOCOMBI
6) U3MEHEHUEM YHCJIa XPOMOCOM B KapHUOTHUIIE

2. BoiOepure 1Ba BEpHbIX 0TBETA U3 MATH.

MyTtannoHHas W3MEHUMBOCTb IE€pPENaeTcsi IO HACIEACTBY, TaK Kak
MHOTOKJIETOYHOM OpPTaHHU3ME B:

1) muoxapae

2) alueKIeTKax

3) nna3me KpoBU

4) MEKKJIETOYHOM BEIIECTBE

5) cnepmaro3onuax

BO3HHUMKACT B




3. BeiOepuTe 1Ba BEepHBIX 0TBETA U3 IATH.

Hopwma peaxuu:

1) U3MeHsIeT TeHOTUI OpraHu3Ma

2) onpezensercs TeHOTUIIOM OpraHu3Ma

3) BeneT K MyTaluu

4) U3MEHSET JIOKYChl T€HOB

5) popmMupyeT B OHTOT€HE3€, B 3aBUCUMOCTHU OT YCJIOBUH cpelibl, pa3Hble (PeHOTUIIBI

4. Bce mnpuBeAéHHble HHKe NPU3HAKH, KpPOMe /JBYX, MOKHO HCIO0JIb30BaTh B
KayecTBe MPUMepPa XPOMOCOMHBIX NepecTpPoeK.

Omnpenenure 1Ba NMPU3HAKA, «BBINAJAIOMUX» W3 OOIIErO CIHCKA, U 3alUIINTE B OTBET
U QPBI, TIOJ] KOTOPBIMU OHHU YKa3aHBI:

1) IToBopoT yuacTka xpomocoMbl Ha 180 rpaycoB OTHOCUTCS K MyTallUsIM

2) 3ameHa 0/IHOTO HyKJIeOTH 1a Ha Jipyroi B ctpykrype JHK

3) KonupoBanue yyacTka XpoMOCOMBI

4) Y1paTa ydyacTka XpOMOCOMBI

5) MI3mMeHeHue KOIMuecTBa XpOMOCOM, KOTOPOE KPaTHO raryionJHOMY Habopy

5. BeiOepuTe 1Ba BEpHBIX OTBETA U3 IATH.

N3MeHYnBOCTb, KOTOpasi UTPAET PEIIAIONILYIO POJIb B SBOJIOIUH:
1) cooTHOCHTENBHAS

2) ompeenéHHas

3) MyTanuoHHas

4) sKoJoruyeckKas

5) reHoTHUIYecKast

6. BoiOepuTe 1Ba BEPHBIX 0TBETA U3 NSATH.

K HacnescTBeHHON H3MEHUYMBOCTH HE OTHOCUTCSI U3MEHYHBOCTD:
1) uHIUBUAYaIbHAS

2) MyTallMOHHAast

3) MoauduKaIMoOHHASA

4) xoMOMHATHBHAS

5) onpenencHHas

7. BbiOepuTe TPU BEPHBIX OTBETA M3 IIECTH.

MyTanoHHast ©3MEHYUBOCTH 00yCIIOBIICHA:

1) cnupanu3zanueit XpoMocoM

2) cmydaifHOM BCTpeYel raMeT Mpu OTUIOA0TBOPEHUHN

3) 3aMeHO1 HyKJICOTH OB

4) N3MEHEHNEM YHCIIa XPOMOCOM

5) HE3aBUCHUMBIM PACX0XkKJICHUEM TOMOJIOTUYHBIX XPOMOCOM B Mei03¢e
6) BCTaBKOM HYKJIEOTHJIOB

8. YcTaHOBHUTE COOTBETCTBHE MEKAY XapPAKTEPUCTUKOM MYTAILlUM M €€ BUIOM:

XapakTepucTruKa MyTaluu Bun myTtanun

1) u3MeHeHue nociae10BaTeIbHOCTH HykIeoTu0B B Mosiekyie JJHK A) rennas

2) U3MEHEHHUE CTPOEHMSI XPOMOCOM b) xpomocomuas
3) U3MeHeHue Ynciaa XpoMOCOM B sipe B) renomuas

4) NOMUTUIOU NS
5) U3MEHEHUE TIOCIIeIOBATEIFHOCTH PACITOIOKEHHUS TEHOB

9. YcraHoBHTE COOTBETCTBHE MEXKAY XapaKTCePUCTUKAMHU MU3MCHYHBOCTH M eé



BUIaAMU:

XapakTepUCTUKHU N3MEHUYUBOCTH Bunel nusmenunBoctu
1) u3ameHsieT GeHOTHUIl B IIpeierax HOPMBI peaKuu A) MyTallMOHHAs
2) nepenaércs Mo HacleACTBY b) mogudukannonnas

3) 3aTparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBAET OJJMHAKOBBIC U3MEHEHUS y BCeX 0c0o0eii BUIa
5) BBI3BIBACT WHAWBHUIYATbHBIC H3MECHCHHS

6) aanTUBHA K YCIIOBUSM CPEIIbI

ITAJTOHBLI OTBETOB:

Ne 3amanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 13,4,6| 1A,2Bb, 3B, 4B, 5b
Ne 3amanus 9

OTBET 16, 2A, 3A, 4B, 5A, 6b

KonTtposmpyembie komnerennuu: OK 01, OK 02

Paznen 4. Dxoaorus

Tema 4.1. Dxosornueckue GakTopbl U CPeAbI :KUZHHU

Pe3yabTaT 00yuyeHuss mo teme: ONKChIBaTh CBSI3b MEXYy OPraHU3MOM U CPEOH €ro
obuTaHusl.

TecToBoe 3a1aHNe
1. Hayka, u3y4aroiasi CBsI3u OpraHM3MOB C OKPYXKAOIIEH cpenoi
1) 300m0rust
2) 6oTaHuMKa
3) anaromust
4) sKoJoTHus

2. ®aKTOpbI HEXKHUBOMW MPUPOJIBI, BO3ACUCTBYIOIIUE HA OPTaHU3M
1) abuoTuueckue

2) OMOTHUYECKHE

3) aHTpOIIOTEHHBIE

4) OMOXMMHYECKHE

3. dakTopsl )KUBOK IPUPOIbI, BO3JACHCTBYIOIIUE HA OPTAHU3M
1) abuotuueckue

2) OuoTHUYECKHe

3) aHTpOTIOTEHHBIE

4) OMOXMMHUYECKHE

4. Bo3elicTBUE YEIIOBEKA U €T0 XO35HCTBEHHOU JICATEIIEHOCTH Ha KHUBBIE OPTaHU3MbI U
NPUPOAY B IIETIOM

1) abuotnueckue GhakTOPhI

2) 6uoTnyeckue HhakTopsl

3) aHTpOMOTreHHbIE (PaKTOPHI

4) puznonoruueckue GpakTopel

5. Dxonorudeckuit pakTop, BRIXOSIIMIA 32 MIPEIeIbl BRIHOCIUBOCTA OPTaHU3MOB
1) aHTpOTIOTE€HHBII

2) orpaHUYMBAIOIINI

3) abuotnueckuit




4) cTUMYIIUPYIOIIHHA

6. BiusiHue )XUBBIX OpraHU3MOB ApYT Ha Apyra
1) abuotuueckue GpakTopsl

2) 6uoTnyeckue HhakTopsl

3) anTponoreHHble (PaKTOPbI

4) puznonoruueckue GpakTopsel

7. buotudeckumMu GakTopaMu SBISAIOTCS

1) ocymienue 60JIOT, BRIpYOKa JI€COB, CTPOUTEIBCTBO TOPOT

2) pactenus, 6akTepuu, rpuOBbl, >)KUBOTHbIE, BUPYCHI

3) mapa3uTus3M, XUIIHUYECTBO, KOHKYPEHLUs, CUMOHO03

4) Temrieparypa, COCTaB BO3/yXa U IOYBBI, pelibed, CBET, BIAXKHOCTh

8. K abuoruueckum ¢axTopam cpebl OTHOCAT
1) ocennuii nucronan

2) CTPOUTENBCTBO IIOTHH

3) oOWIIbHBIN CHEroma

4) MUTpaLnIO NTHIL

9. BonHas cpenia 0OMTaHUS XapaKTepU3yeTcsl CIeIyIOIUMH OCOOCHHOCTAMU
1) ManbIM coaepkaHuEM KUCIopoaa

2) CUJIBHBIMU TI€penajjaMy AaBJICHHS

3) HU3KOM TUIOTHOCTHIO

4) orpaHUYEHHON MPOHULIAEMOCTBIO /IS CBETa

5) obunuem cBeTa M BEICOKUM COIEP)KaHUEM KHCIIOpoa

6) 3HAUNTENBbHBIMU II€penagaMy TeMIIEpaTyp

10. HazemHo-BO3aymiHass  cpeqa  OOWUTaHUS — XapaKTepU3yeTcs  CIEAYIOIUMU
0COOEHHOCTSIMU

1) ManbIM coaep:KaHUEM KUCIOpoa

2) CUJIbHBIMU TIepenaamMu JTaBJICHUS

3) HU3KOH TIOTHOCTBIO

4) orpaHMYE€HHON TPOHUIIAEMOCTBIO JIJIsI CBETA

5) oOunuemM cBeTa U BBICOKUM COJIEp>KaHUEM KUCIOpoaa

6) 3HaYUTEJIBbHBIMHU II€pENailaMu TEMIIEPATYpP

ITAJTOHLI OTBETOB:

Ne 3amanus 1 2 3 4 10

W
(o)
\]
(o/¢]
\O

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

KonTpoaupyemblie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - rinod6anbHas IKOJOTHYECKasi CUCTEeMa
PesyabraTr 00yyenus mo teme: ONUChIBaTh CBSI3b MEXJYy OPraHU3MOM M CPENOil €ro
oOuTaHus. YCcTaHaBIMBATh CBSI3b MEXKIY CTPYKTypaMu Onocgepsl.

TecToBoe 3a1aHUe
1. SIBneHus KpyroBopoTa BEUIECTB M SHEPTUH, MPOUCXOMAINIUE MPU YUYACTHH >KUBBIX
OpPraHU3MOB, U3y4arOT Ha YPOBHE
1) 6uochepHoM
2) OMOTEOIIEHOTHIECKOM
3) oMy ISIIIMOHHO-BHIOBOM




4) opraHu3MEeHHOM

2. Heobxonumoe yciaoBre COXpaHEeHuUs! paBHOBecHs B Ouocdepe

1) »BoIOLIMSI OPTaHUYECKOTO MUpPa

2) 3aMKHYTBII KPYTOBOPOT BELIECTB U SHEPTUU

3) ycuiieHre MPOMBIIIIEHHON U CHIDKCHHE CEJIbCKOXO3SIMCTBEHHOM TSI TEIIbHOCTH
4eJI0BEKa

4) ycusieHue CeNbCKOX035MCTBEHHON U CHUKEHUE TIPOMBITINICHHON JESTEThHOCTH
4eJI0BEKa

3. B 6uocdepe

1) Guomacca pacTeHuit paBHa OMomMacce KUBOTHBIX

2) 6uomacca >KMBOTHBIX BO MHOTO pa3 MPEBbINIAET OnomMaccy pacTeHui

3) Guomacca pacTeHHiI BO MHOTO pa3 MPEBBIIIACT OMOMACCY JKUBOTHBIX
4) cooTHOIIEHUSI OMOMACC PACTEHUI U KUBOTHBIX MMOCTOSIHHO U3MEHSIETCS

4. buocdepa aBnsETCS OTKPHITOM CUCTEMOM, TaK KaK OHa
1) ciocobHa K camoperyJsiuu

2) cnocoOHa U3MEHATHCS BO BpEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEILECTB

5. Bepxusist rpannna 6uocdepsr HaxoauTcst Ha BbicoTe 20 KM OT IOBEPXHOCTH 3E€MIIH, TaK
KaK TaM

1) oTcyTCTBYET KUCIOPOT

2) OTCYTCTBYET CBET

3) oueHb HU3KAs TEMIIEpaTypa

4) pa3meraercsi 030HOBBIH CJION

6. Obonouka 3emiM, HaceleHHas >KMBBIMH OpraHM3MaMu U NIpeoOpazoBaHHAs HMMH,
Ha3bIBACTCS

1) runpocdepa

2) nutocdepa

3) Hoocdepa

4) buocdepa

7. Tlo ompenenenuto B.M. Bepnaackoro Bemymias poib B CO3JaHHH HOOC(hEpHI
MIPUHAIJICKUT

1) 6akTepusim

2) pacTeHUsAM

3) kocmocy

4) uyenoBeky

8. IlonnepxaHuio paBHOBeCHs B Orocepe, ee IEIIOCTHOCTH CIIOCOOCTBYET
1) coxpanenune OnopazHooOpasus

2) BCEJICHHE HOBBIX BUOB B 9KOCUCTEMBI

3) co3maHue arpo3KOCUCTEM

4) pacuimpeHne TIoad 3eMelTb, 3aHATHIX KYJbTYPHBIMH PACTCHUSIMH

9. YcroiunBocTh Omochepsl Kak riIo0abHON 3KOCUCTEMBI OTIPEIEIISICTCS
1) pasHOOOpa3ueM ee BUIOBOTO COCTaBa

2) KOHKYpEeHLIUENH MEeX 1y OpraHu3MaMHu

3) mONyJSIMOHHBIMHI BOJTHAMHU



4) 3aKOHOMCPHOCTAMU HACICACTBCHHOCTU U UBMCHUYUBOCTHU OPraHU3MOB

10. Beinenenne B atMocdepy OKCHIIOB CEpBI, a30Ta BHI3BIBACT
1) ymMeHbllIEHUuE 030HOBOTO €0

2) 3acoieHre MUPOBOTO OKeaHa

3) BbITIaJIeHNE KUCIOTHBIX JOXKIEH

4) yBenMueHUE KOHIICHTPAIMH YTIEKUCIOTro ra3a

ITAJIOHLI OTBETOB:

)
w
o
W
(@)
|
—_
(w]

Ne 3amanus 1

OTBET 1 2 3 4 4 4 4 1 1 3

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne aHTPponoreHHbIX ¢pakTopoB Ha Ouochepy

PesyabraT o00yuyenuss mno Teme: OnNuUChIBaTH TIJ00AlIbHbIE M  pPErHOHAJbHBIC
HKOJIOTHUECKUE MPOOJeMbl M MyTH HMX MHUHUMHU3alMu. llpeanmaraTh crmocoObl JeicTBUS IO
0e30MacHOMY TMOBEJICHUIO U CHIDKCHUIO BIIMSHUS YeJIOBeKa Ha MPHUPOAHYIO cpelry. BuiOupath
MEpBI [Tl COXpaHEHHU OMOPa3HOOOpa3Hs.

TecroBoe 3a1anne
1. AHTpOTnIOTeHHBIE (haKTOPHI - ATO
1) mo0ble neicTBUS YeoBeKa, U3MEHSIOIINE PUPOTY
2) BIMSIHUE TIPUPOJIBI HA JICUCTBUS YEIIOBEKA
3) yXyauIeHue 3K0JIOrMUYeCKON CUTyaluu
4) yaydIieHue dKOJIOTHIECKON CUTYaInH

2. V3 ciucka BeIOGpUTE MPSIMOM aHTPOTIOTEHHBIN (haKTOp
1) PKCIOPT TOMIMBHBIX MEJIET

2) MPOU3BOJICTBO MOPOKEHOTO

3) BeIpyOKa poru

4) BBIIIJIaBKa METaJIa

3. U3 ciucka BeIOEpUTE KOCBEHHBIN aHTPOIMOTEHHBIN (DaKTOp
1) cTpOUTENBCTBO MJIOTHHBI

2) CTPOUTENBCTBO HOBOT'O MOCETKA

3) MoziepHM3aLMs OYUCTHBIX COOPYKEHUI CTaporo 3aBojia
4) OXOTHUYHUH CE30H

4. Tlpsimoii HarpeB 6uocdepbl K YeMy MPUBOIUT?
1) U3MEHEHHUIO TTOTOTbI

2) U3MEHEHHUIO HEOMOJIOTHYECKUX TTPOIIECCOB

3) U3MEHEHUIO KJIMMaTa

4) HapylLIEeHHIO A30HOBOTO CJIOSI

5. KpyroBopoT kakoro BeIecTBa OKa3aH Ha pUCYyHKe?
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epte  Topd MHEPATU3ALMS, N3seCTHaK
1) Bonopona

2) yraeponaa

3) a3ora

4) kucnopoa

6. Pa3Benka, 100bI4a, mepepabOTKa MOJIE3HBIX UCKOMIAEMBIX - 3TO KaKast JesITeIbHOCTh?
1) ropHO-TEXHHYECKAs

2) MH)XEHEPHO-CTPOUTEbHAS

3) cenbCKOX03MCTBEHHAS

4) uHxeHepHas

7. CTpouTENbCTBO BOJAOXPAHWIHIL, TNIOTUH, ' IC - 3TO Kakas qesiTeIbHOCTh?
1) ropHO-TEXHHYECKAs

2) UHXUHEPHO-CTPOUTEIbHAS

3) cenbCKOX035MCTBEHHAS

8. K ueMy npuBOIUT CBEIEHUE JIECOB?

1) K IBMEHEHHIO Ta30BOTO COCTaBa aTMOC(hepsl
2) K I3BMEHECHHIO KITMMAaTUYECKUX yCIOBHMA

3) K MIBMEHEHHUIO COCTOSHUS TIOYB

4) BCe OTBETHI BEPHBI

9. HW3meHeHuss mpupoAbl B PE3yJbTaTe NPSAMOrO0 BO3ACUCTBUS XO3AUCTBEHHOU
NeSITeIbHOCTH YEJIOBEKA Ha MPUPOJIHBIE OOBEKTHI — 3TO .... BO3ACUCTBHUE

1) KpaTKOBpEeMEHHOE

2) HEeMOCPEACTBEHHOE

3) KOCBEHHOE

4) ctabunusupyroiiee

10. Bo3zeiicTBre yenoBeka Ha MPUPOJTY B MPOLIECCE €€ XO3AHCTBEHHOTO UCIIOJIb30BAHUS -
370 ...7

1) mpupomonoas30BaHUE

2) 9KOJIOTHUSA

3) skocucTema

4) OMOTEXHOJOTUS



ITAJIOHLI OTBETOB:

9]

Ne 3amanus 1 2 3 4

|

[o2¢)

O

10

[\
(\S]
—

OTBET 1 3 3

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kputepun ouennBanus:

3a KaJblii MPaBUIILHBIN OTBET, HAUUCsAeTCs 1 Oa.
«5» - npaBuiIbHO BbINosiHEeHO 91 — 100% 3ananuii;
«4» - mpaBWIbHO BbINOJHEHO 71 — 90% 3ananuii;
«3» - npaBWIbHO BbINoJHEHO 51 — 70% 3ananuii;
«2» - mpaBWJIBbHO BBIMOJHEHO MeHee 51% 3amaHui.




Tabanna 3 - Popma nHPOPMALNMOHHON KAPTHI 0AaHKA TECTOBBIX 3aJaHUI1

KosauuectBo dpopm T3

Bcero Kountpoanpyemsie
HaumeHoBaHue pa3jiesioB, TeM OTKpBITOrO 3akpsbITOro Ha
T3 Yoopsinouenue KOMIIeTeHIIUU
THIIA THIA COOTBETCTBHE

Pasgen 2. Crpoenne m HKIMH | 5, 3 28 3 0 OK 01, OK 02
OpraHmMsmMa
Tema 2.3. OHTOreHe3 pacreHuH, 9 3 5 ] 0 OK 02
*KMBOTHBIX H YeJI0BeKa
Tema 24. 3aKkoHOMepHOCTH 6 0 5 0 0 OK 02
HacJ1e/I0BaHusl
Tema 2.5. CuemieHHoe HacJjeI0BaHHeE 10 0 10 0 0 OK 01, OK 02
NPU3HAKOB
Tema 2.6. 3aKkoHOMepHOCTH 9 0 7 P 0 OK 01, OK 02
U3MEHYUBOCTH
Paznen 4. Dxoaorunsa 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxkouornyeckue GakTopbl M 10 0 10 0 0 OK 01, OK 02, OK 07
cpeabl XKU3HHU
Tema 4.3. buocpepa - riuodaabHas 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOrHYecKasi cucTemMa
Tema 4.4. BuusHHe AaHTPONOICHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07
(dbakTopoB Ha 6Hochepy




4.1.2.5. YcTHBIE CO00IICHHUS ¢ TPe3eHTanuen

Pasznen 1. KneTka — cTpYKTYPHO-()YHKIIMOHAJbHAS €IMHUIA dKMBOT'OQ

Tema 1.2. CTpyKTYPHO-PYHKIMOHATbHASI OPraHU3ALMs KJIETOK
Pesyabrar 00y4yeHuss mno Teme: Pa3znnuaTh CyIIECTBEHHBbIE IPU3HAKUA CTPOCHHS KIIETOK
OPraHU3MOB PA3HBIX [[APCTB KUBOU MPUPOIBI.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Yex-IMCT AJ5 OLIEHKH Nnpe3eHTanum 0 BUPYCHOM UJIH 6aKTepI/IaJII)HOM 3200;1€eBaHNH
OI_ICHI/ITG OPE3CHTAIMIO 11O CIACAYIOIIUM KPUTCPHUAM:

Hanuaue (1 6amm) /

DJIeMEHTHI COAEPKAHU
P orcyrcrBHe (0 6aI0B)

1. | Turynenbii  cnaiin (Ha3Banme 3aboneBanus, @O.M.0. aBrtopa
MPE3CHTAIINN)

OnucaHbl MPU3HAKHW 1 CUMIITOMBI 3a00J1eBaHUS

YkazaHsl 0yTU epeaayn 3a001¢BaHUs

Onucana AUAardoCTHKa

HpI/IBejleH ICPCUCHb UCIIOJIB3YCMBIX JICKAPCTBCHHBIX BCIICCTB

Onwucanbl 0COOCHHOCTH INPHUMCHCHUA AHTHOMOTHKOB

OmnucaHbl Mepbl TPOPHITAKTUKH

YKa3aHbl HCTOYHUKH HHGOPMAITUH

Al R Il Rl Rl Rl I

Co0roIcHHEe €IUHOTO CTHIIS IPE3CHTAIIUN

Matepuan ObUT HHTEpECeH

[ N
— O

Marepuan ObLI IoJIe3eH

IIkaja nepeBoja 0a/1710B B OTMETKY:

«5» - 11-10 6annos

«4» - 9-8 6amnoB

«3» - 7-6 6annoB

«2» - meHee 6 6aTIOB WM OTCYTCTBUE PA0OTHI



4.1.3. 3apanus, HanpaBJIeHHbIe HAa (JOopMUPOBaHHE YMEHUH M HABBIKOB

Pasjen 1. Kilerka — cTPYKTYPHO-(pYHKIHOHAILHAS €IMHALA KUBOLO

Tema 1.2. CTpyKTYpHO-(pYHKIMOHAIbHASI OPraHU3AIUs KJIETOK

Pesynbrar 0OydyeHusi mo Teme: Pa3nnyarh CyIIeCTBEHHBIE IIPU3HAKU CTPOCHMS KIIETOK
OpPraHM3MOB pa3HbIX LAPCTB XKUBOHM mpupoibl. [IpoBoanTe HaOMIOJEHUE KIETOYHBIX CTPYKTYp U HX
M3MEHEHUH ¢ IOMOLIBIO MUKPOCKOIIA.

JlaGopaTopHas padora Nel
CrpoeHne KjeTKH (pacTeHus, ;)KUBOTHbIE, TPHOBI) U KJIETOYHbIE BKJIKYeHH (KpaxmaJ,
KAPOTHHOM/IbI, XJIOPOIIACTHI, XPOMOILIACTHI

He.]'lb paﬁoTbI: 3aKpCIUTh YMCHHUC TI'OTOBHUTH MHKPOIIPCNApaTbl W pacCMaTpuBaTb HUX I0J
MHKPOCKOIIOM, HaxXOAWTb 0COOCHHOCTU CTPOCHUA KIICTOK PA3JIMYHBIX OPTraHU3MOB, CpaBHUBATb HX

MEXIy COOOM.

1.Bonpockl 1J5 JoNycKa K J1a0opaTopHoii padoTe:

1. HazoBHTE OCHOBHBIE YaCTU MUKPOCKOIIA U OTUIIUTE UX (PYHKIIHH.
2. Yro Takoe mpeIMeTHOE U NOKPOBHOE cTekia? [l 4ero OHu HyKHbI?
3. [lepeuncnure OCHOBHBIE MTpaBUiIa pabOThl C MUKPOCKOIIOM.

2.HQOBeg!e}me ONbITOB

OO0opyI0BaHHUE U TTOCYAa

MaTepI/IaHBI 1 pCaKTHUBBI

1. MUKpOCKOIIBI

1.Boxa

2. IlpeagmMeTHbIE U TIOKPOBHBIE CTEKJIA

2. Pa3BeJicHHBIC B BOJIE JPOXIKH

3. CTexkIgHHbBIE TAJIOYKU

3. JIyk penyaThIi

4. CtakaHbl

5. ®unbTpoBanbpHas Oymara (candeTka)

6. CTepuIbHBIN IITIATEITh

AJTOPUTM IIPOBEICHHSI pabOThHI

Bompock! 1 3aganus

1. U3yueHue cTpoeHHs PACTUTEIbHON KJIETKH
1.1. CHATb C BHYTPEHHEH IMOBEPXHOCTU MSICUCTOU
YeIlIyr JTYKOBHUIBI TOHKYIO IUICHKY — SMHAECPMY.

1.2. IToMecTUTh KyCcOYEK SMUACPMBI Ha IPEIMETHOE
CTEKJIO B KAILJIIO BOJBI.

1.3. HakpbITh OOBEKT MOKPOBHBIM CTEKIIOM.
1.4. PaccmoTpeTh  KIETKH  3IUIAEPMBbI
Pa3IMYHbIM YBEJIMUYEHHEM MUKPOCKOIIA.

o1

Omnpenenure GopMy KIETOK.
Haitnute  anpo,  Bakyouid,
KIICTKHU.

3apucyiiTe HECKOJIBKO KIETOK SIUACPMBI,
0003HaYMB HA pPHCYHKE: LUTOIUIa3MY,
PO, BaKyOJIH, 000JI0UKY KIICTKU

000710UKy

2. U3yyeHue CTpPOEHUS s KUBOTHOI KJIETKHU

2.1. IlpoBecT CTEpWIbHBIM WINATEIEM C JETKUM
Ha)KUMOM 110 HEOY WJIH IO JIECHaM.

2.2. HaHecTu KamejbKy CIIOHBI Ha MPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ MOKPOBHBIM CTEKIIOM.

PaccMoTpuTe Ha KOHUMKE IIMaTens B
KarejgbKe CIIOHBI CIYIICHHBIE KIETKU
OIIUTCIINA.

PaccMoTpuTe Ha mpemapaTe OTAENIbHBIC
KPYIIHBIE IIJIOCKHE KJIIETKH HENpPaBUIBLHON

(rpudn)

3.1. TloMecTuTh CTEKISIHHOM MaJ0YKOM KaIlIiO
pacTBOpa € JIPOKIKaMU Ha MPEAMETHOE CTEKIIO.

3.2. HakpeITh €e MOKPOBHBIM cTeKiIOM. Eciu ecThb

2.3. Paccmotpers mpemapaT 1npu  OonbiioM | ¢popMbl. bonbias 4yacTh KJIETOK MEpTBBIE,

YBEIUYECHUN c IIPUKPBITON nradparMoil | MoATOMy B HUX XOPOIIO 3aMETHO S/IPO.

KOHJIEHCaTopa. 3apucyiite HECKOJIBKO KJIETOK, 0003HaUbTe
SIIPO M LIUTOILIA3MY.

3. MWM3ydenme cTpoeHMsA KJETKH JApoxskeil | Haiinure JIPOXIKEBYIO KIIETKY,

paccMoTpeTh ee (opMy U OTACIbHBIC
YacTH.

3apucyiiTe HECKOJIbKO KIIETOK, cjenaiTe
MOJITUCH.




W3IUIIKA  KUJKOCTH, YAAIUTE €€ C TOMOIIBIO
bunpTpOBaIbHON Oymaru (candeTkn).
3.3. PaccmoTpeTh mpemnapar 1moj MUKPOCKOIIOM

HToroBasi KOHTPOJIBLHAS YACTh J1A00PATOPHOI PA0OThI (BLINOJIHUTH NMCHMEHHO):

1. V3 kakuX OCHOBHBIX YacTei cOCTOUT Jito0as KieTka?

2. Yto o01m1ero uMeeTcsi B CTPOSHUH PACTUTENLHON U )KUBOTHOM KIIETOK?

3. YeM paznuyaroTcs 3TH KIETKU?

4. Yem OOBSICHUTH, YTO, OyAy4d YCTPOSHHBIMH 10 €IUHOMY IUIaHY, KIETKA BeChbMa
pa3HooOpa3HkI 1Mo hopme u pazmepam?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Pasnen 4. JxoJorus

Tema 4.5. BausiHue conuaibHO-3K0J0THYeCKHX (PaKTOPOB Ha 310pPOBbe YeJI0BeKa

Pesyabrar 00yyeHuss mo TeMme: HTeprperupoBaTh  pe3yiabTaThl  MPOBEIECHHOIO
OHOPKOJIOTHYECKOTO OKCIICPUMCHTA C UCIIOJIb30BAHUECM KOJIMYCCTBCHHBIX MCTOJ0B.

JlaGopaTopnasi padora Ne2
YMcTBeHHasi padoTOCOCOOHOCTD

ean paboThl: KcclieI0BaHNE YMCTBEHHON Pab0TOCTIOCOOHOCTH.

®opmyaupoBka 3aganusi: OnpeneneHue yMCTBEHHOH paboTOCHOCOOHOCTH IOCPEACTBOM
KOPPEKTYPHOTO TECTa.

O0opynoBanue: OykBeHHbIE TaOIUIBI AHPUMOBA; CEKYHIOMED.

YMcTBeHHass pabOTOCMOCOOHOCTh YEJIOBEKAa 3aBHCUT OT MHOTHX (akTOpPOB, COBOKYITHOCTb
KOTOPBIX MOKHO pa3JIeUTh HA TPU OCHOBHBIE IPYIIIIbI:

Quzuonocuueckue ¢hakxmopvl - BO3PACT, IOJ, YPOBEHb (PHU3MUECKOr0 U (YHKIMOHAIHLHOTO
pa3BUTHSA, COCTOSTHUE 3710POBbsI, TUTAHUE U JP.;

gaxkmopwl puszuyeckoeo xapakmepa, OTpaxkarolue reorpaduyeckue, KINMaTHYECKUE YCIOBHUS
CYILIECTBOBaHMUS;

ncuxuieckue hakmopul - MOTUBALMA JAESITEIbHOCTH, SMOIIMOHAIBHBIN HACTPOIl U Ap.

[Tokazarenn yMCTBEHHOM pabOTOCIIOCOOHOCTH CIyXaT IJIsl MHTETPAJbHOM XapaKTepUCTUKU
(YHKIIMOHAJILHOTO COCTOSIHUS OpraHu3Ma.

Xoa padoThi:
1. B tabnuue Anpumona (Tabnuua 1) BeluepkuBaiiTe 3aaHHbIE OYKBBI B TeU€HUE 4 MUHYT.

Tabnuna 1. KoppekTtyphslii TecT (Tabnnua AHpumoBa)
CXaBCXEBHMAaXHAUCHXBXBKCHAUCBXBXEHAHN
BHXHUBCHAaBCaBCHAEKEaxXBKeXCBCHaAMUCaAUC
HXUCXBXEKBXHUBXECHUCHEUHAUEHKXKUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXHUCCHAKCKBX
NCHAaUXAEXKUCHAXEKEXEUCHAXKEKEKXBHUC
CHAaUMCBHKXBaHUCHaAaXKEXCHaKCBeeBeauCcHa
KXKEKHEUCHBEXCHAUCKECUKHAECHKXKBHUX
AMCHAEXKBEHHXBEAUCHKAUKEBHBHKBXAaBE
KaXBEUMUBHKXMEHAUKBHUEAKENBAaKCBEUKCB
HKECHKCBXHUECBXKHKBCKBEBKHHECaABHUEXE
KEMBKaMCHAaCHAaNCXaKBHHAKCXaUeHacHaH
€BXAaKXCHEHUCHAUCKBHBKXBEKEBKBHAUCCH
AaBCHAKXAaCECHAMNCECXKBAaUCHACABKXCHEH



BUKBCHAQUCHCKXAaBUXHBUXKXCXHBUCHBCAC
HKCECXBHUBHACBUHCHBHUACHXBXBHCHACHCKAUB
KCHMHCHCCAaCHNXBKCBHUCHACAUCHKBXHUKXHKC
CaAaKAa€CKXCBCKXCKXHAQHUCHKABCBCCHANUCCKX
NCHCHUCHBUCXKBXCHUBHAKHNCXANCBKCKHUCXC
BXBAaKCHCHANWAUCHAKCXKUBXHUKCHAUBCCH
CHAUKBCXKXBCCKHCXHNAaCHAQKCXKBXBXC€accC
CKXCKHAUNBKBKXCHUKXUCHAUKXAaKCHAaNCHBK
UHCHAHNCUKXAKCHHUBAUNCBKHUXBAUBXCHHNXBHK
XBCKKCHKCECXAaHNCXCHANUNCECXCEXCKCHHNCBHCK
ABCHAXHNAaKBCHUBCANKBABUXHABXKCCBXXCK
CHMaAaBCCKBXCKCHAKXBCHXCBCXKAaCHBXHHKUCA
K€EBCXHBHXHBKAUCCHKXHNAHCKAaCUBCHHUNXAK
KHNCHHCKHBHCXXANWBCHHAHAUXHUXKBXaHCK
UHCHKCHKXAaHMHAQBHCUBCHKAUCXaUCCHAaBHaAa
NCKAUNBKXAaKHNHCHUBHCKXaUXBKaAaHCXBBCKBC
HaAaNCHUXCKBKHCHAQUCHXHAQUCBCXBCKAUCXHUB

2. Ilo oxoHuaHuu pabOTHl TOJCUYUTANTE OOIIEe KOIUYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OYKB (M), o0Iiee Koau4ecTBO OYKB, KOTOPOE HEOOXOIUMO OBLIIO BEIUEPKHYTh

B IpocMoTpeHHOM TekcTe (N) U KOIMYecTBO OmuOoK (n).

3. Beruncnure:
KOX(QPHUIMEHT TOYHOCTH BBITTOTHEHUS 3a0anus (A):

A=M/N;

KOX(QPHUIMEHT YMCTBEHHOU MpoayKTUBHOCTH (P):

P=AxS;

o0beM 3purtenbHoi nHpopmaruu (Q, OuT):

Q=0,5936x S,

rae 0,5936 — cpenauii 00beM WHGOPMALIUH, TIPUXOSIIHIACS HA OJTMH 3HAK;
CKOpOCTh MiepepadboTKu nHpopMarum, Our/c:

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

rne 2,807 6ura — noreps HHPOPMALINH, IPUXOISAIICHCS Ha OJIMH MPOITYIIEHHBIHN 3HAK;
T- BpeMs BbINOJIHEHUS 3a]1aHMs, C;

YCTOﬁqHBOCTB BHHMMAHMUA:

YB=S/N.

4. JlanHble pacyeToB 3aHecuTe B TabmuIly 2. OnpeneanTe cpeHerpynnoBble 3HAUSHHUS.



Tabnuma 2. Pe3yapTaThl HCCIIEOBAHUS YMCTBEHHOH pab0TOCIIOCOOHOCTH

JaaHbie A

P Q

CIIN Y¥B

MuauBuayaabHEBIC

CpenHerpynmoBbie

5. OpUEeHTUPOBOYHO OLIEHUTE YMCTBEHHYIO pab0TOCTIOCOOHOCTH 10 TaHHBIM TaOJHIIBI 3.

Ta6auua 3. Kpurepun onenku ymctBeHHoro tpyaa (Amunos H.H., 2005)

Komgectso Tpyna - KauecTBo Tpy/a - nomymieHo
Orenka
MIPOCMOTPEHO 3HAKOB OIINOOK
OTan4HO Bonee 1000 2 ¥ MeHee
Xoporiio 900-1000 3-5
Y 10BAETBOPHUTEIBHO 800-900 6-10
HeynoBnerBoputenbHO Menee 800 11 u Gosee

6. OueHnTe ypoBeHb HHIUBUIYaTbHONH PabOTOCIIOCOOHOCTH B CPaBHEHHH CO CPEIHETPYIIIOBBIMU
1 OLIEHOYHBIMH JaHHBIMH.

3ananue ABiseTCs NPoQeccuOHANbHO-OPUEHTUPOBAHHBIM.
KonTpoampyembie komnerenuuu: OK 02, OK 04, OK 07, I1IK 2.5

Paznen 1. KileTka — cTpYKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOI0

Tema 1.2. CTpyKTYPHO-PYHKIMOHAIbHAS OPraHU3AlNs KJIETOK

PesyabTaT 00yueHusi mo Teme: PasmnuaTh CyIIECTBEHHBIC TMPU3HAKA CTPOCHHS KJIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU IPUPOJIBI.

IIpakTHyeckoe 3ansaTHE Nel
Bupychbie u 6akTepuaibHble 3a001eBaHus. QO01IMe NPUHIUNBI UCIIOJIb30BAHUSA
JIeKapcTBeHHBIX BemecTB. OCo0eHHOCTH NPUMEHEeHNsS] AHTHOMOTHKOB.

@opMyIMpPOBKa 3aJaHMA: TOATOTOBHTE YCTHOE COOOIIEHHE C Tpe3eHTauueil o0 OaHOM
BUPYCHOM WK OakTepHallbHOM 3a0oJieBaHUU U3 nepeuHs. PaGoTa BeimonHserca B nmapax. B crpykrype
COOOIICHHUS U MPE3CHTAUN HEOOXOAUMO OTPA3UTh:

Haspanue 3a0osneBanus

[Tpu3Haku U CUMIITOMBI 3a00JICBaHHS
[Tyt nepenauu 3a601eBaHUs
Jnarnocruka

Hcnonb3yeMble IeKapCTBEHHbBIE BEIIECTBA
OCOo0eHHOCTH IPUMEHEHHUSI aHTUOHMOTHKOB
Mepsl npopuIaKTUKH

HcTtounuku uHpopmManuu

A

IIpumepHbIii IepeyeHb BUPYCHBIX M 0aKTepHaIbHbIX 3200/IeBAaHUI YeJI0BeKA

BupycHble nHQekumnu:
COVID-19,

TpUIII,
OPBH,

BHUPYCHBIE TE€MATHUTHI,

BNY,

MH(DEKIIMOHHBI MOHOHYKJIE03,
repriec,


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

BETpsiHAA OCIIa,
KOPB,
KJICIIEBOU DHIIE(ATUT.

BaKTepI/IaJIbHLIe HHQCKQHH!

TM3CHTEPHS,
caJIbMOHEJIE3,
TyOepKyJies,
xoJepa,

yyMma,
cubupckas s13Ba,
KOKJTFOIII,
CTOJIOHSIK.

Kontposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Tema 1.3. CTpykTypHO-(pyHKIHMOHAIBHBIE (AKTOPBI HACJIEICTBEHHOCTH

PesyabraT 00yuenuss mo Teme: Pa3nuuaTh CyIIECTBEHHbIE TNPU3HAKM CTPOEHUS KIIETOK
OpPraHM3MOB Pa3HBIX LAPCTB JKUBOM MpHpoabl. Onpenenars nociaenroBaTesbHOCTh HykieoTunoB [JHK u
PHK.

IIpakTH4eckoe 3ansaTHE No2
Pemenue 3a1a4 Ha onpeeseHHe MOCAe10BATEIbHOCTH HYKJICOTHA0B, AMUHOKHC/IOT B HOpME U B
cJiyyae U3MeHeHMs nocjaenaoBarejabHocTy HyKJIeoTu10B JHK

Heab: HayuuThCs peliaTh TUIOHYHBIC 3aJa4d  HA ONpEJCICHHE IOCJIEeI0BATEIbHOCTH
HYKJICOTHIOB, aMUHOKHCIIOT B HOPME U B CIydae U3MEHEHHUs NOCiIeIoBaTebHOCTH HykieoTumnoB JJHK.

@®opMyTHpPOBKA 3alaHUsI: PCUINTE 3a/1a4U HA YCTAHOBJICHUE MOCIIEI0BATEIBHOCTH
HYKJICOTHIOB, aMUHOKHCIIOT B HOPME U B CIy4ae U3MEHECHHUs TIOCiIeIoBaTebHOCTH HykieoTuaoB JJHK.

3anaua 1. Onna u3 unenouek JIHK umeer nocnenoBarensHocTh Hykiaeotua: AI'T ALl AT ALT
OI'A TTT ANLI. Kakyroo nocienoBaTelbHOCTb HYKJIEOTHIOB HMMeeT Bropas uemnouka JIHK Toil xe
MOJIEKYJIBI.

3anaua 2. [locnenoBaTensHOCTh HYKJICOTHAOB B Havalie T€Ha, XpaHsIIero nHhopManuio o Oenke
uHcynuHe, HaumHaeTcss Tak: AAA LALl UTI HTT I'TA TALl. Hanumwmre nocinenoBaTelbHOCTH
aAMUHOKHCIIOT, KOTOPOM HaYMHAETCs LeNb NHCYJIMHA.

3anaua 3. Yyactok Mmonekyssl U”PHK coctout u3 nocinenosarenbHocty Hykieotuaos: 'Y -AT'L-
ATY-YI'V-IIAT. 13 kakuxX aMHHOKHUCJIOT OyJIET COCTOSTh OCIIOK, CHHTE3UPOBAHHBIN Ha 3TOW MOJIEKYJe?
Onpeaenure nocienoBaTeabHOCTh HyK1eoTu10B B uenu JIHK, ¢ kotopoii mpousonia TpaHCKPUIILUSL.

3amaya 4. VYyacTok O€NKOBOW MOJIEKYJbI COCTOUT U3 CIEAYIOLIEH MOCIe10BaTeIbHOCTH
AMUHOKHCIIOT: METHOHMH - apTUHUH - alaHUH - TIUlKMH. OnpenenuTe BO3MOXKHYIO MOCIEA0BATEIbHOCTD
HyKJ1eoTH10B B Mosiekyie JIHK.

3amada 5. Kak u3aMeHHTCS CTpyKTypa Oenka, ecnu u3 koaupytromei ero nenu JJHK: I'-A-A-T-I'-T-
A-TI'-II-T-A-I' ynanuts 4-i1 Hykaeotun?

3amaua 6. Onpenenure TpuruieTsl (antukononsl) TPHK, ydacTByromue B cuHTe3e Oelika, eciiu
komupyromuii pparment JIHK cocrout u3 nykneorunoB: I'-I'-T-A-1I-T'-A-T-I'-T-II-A-A-I"-A. Ckonbko
TPHK yuactByeT B cunrese Oenka? Kakne aMUHOKHUCIIOTHI 3aK0AupoBaHbl B 3Toi JIHK?


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

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHBHI;

«4» - nomy1iieHa o/iHa OuIMoKa;

«3» - TOMYIIEHBI 2 OMHMOKH;

«2» - nomyuieHsl 3 u 0oJiee OMMOOK WK PaboTa HE BHIIOJIHEHA.

Kountpoanpyemsie komnerenuuu: OK 01, OK 02

Pasnen 2. Ctpoenne U GyHKIMU OPraHu3Ma

Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA

PesyabraT o00yuyenuss mno Teme: OmnHUCHIBaTH 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
N3MCHYUBOCTH. OHpGI[CJ'I?ITI) BCPOATHOCTb BO3BHUKHOBCHUS HACJICACTBCHHBIX IIPHU3HAKOB IIPpXU MOHO-, OX-,
MOJIMTUOPUIHOM U aHATTU3UPYIOIIEM CKPEIIUBAHUU.

IIpakTH4eckoe 3ansaTHe Ne3
Pemenue 3a1a4 Ha onpejeieHue BePOSITHOCTH BOSHUKHOBEHHS HACJIEACTBEHHBIX IPU3HAKOB NPH
MOHO-, 1H-, HOJMTMOPHIHOM H AHAJIM3UPYIOLEM CKpelBAHNHU, COCTABJIEHHEe FTeHOTHITHYeCKHX
CXeM CKpelHBaHUsA

Ieab: HayyuTbCs pelIaTh TUIHWYHBIE 33/1a4d HA OIPEJEICHHE BEPOATHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX MPU3HAKOB MPU MOHO-, AH-, TOTUTHUOPHUIHOM U aHATM3UPYIOIIEM CKPEITUBAHUH.
DopMyJIHPOBKA 32IaHMSA: PEIIUTE 33/1a4H, COCTABUB CXEMbI CKPEIUBAHUS.

3anaya 1. YV yenoBeka ambOMHM3M M CIIOCOOHOCTH MPEUMYLIECTBEHHO BJAJETh JIEBOW PYKOH -
pelLiecCCHBHBIC TPU3HAKH, HACIEAYIOIIUecs He3aBHUCUMO. KaKoBBI T€HOTHIIBI POAMTENECH ¢ HOPMalbHOM
MUIMEHTalKe! U BIaJCIOUINX IPABON PYKOH, €ClIM Y HUX POJMIICS peOeHOK anbOUHOC U JieBIa?

3agaya 2. Y uyesnoBeKa NPaBOPYKOCTb JOMHUHHMPYET HaJ JIEBOPYKOCTBbIO, Kaperjla3ocTb HaJ
roixyoornazocteio. ['oimyOornaselii mpaBIila >KEHWICS Ha Kaperja3oi mpasiie. Y HHMX POJWIOCH JBOE
JeTe - Kaperyasblid JieBlla M roiyOoriaselii mpasma. OT BTOporo Opaka 3TOro K€ MYKUMHBI C
Kaperja3ol NpaBIIOW POJWIOCH NAEBIATHh KaperyasblX [eTei, OKa3aBIIMXCS NpaBmamu. ONpenenuTb
TE€HOTHUIIBl MY>KUYMHBI U 00EUX KEHILKH.

3amauya 3. Y denmoBeka KOCOJIANOCTh JOMUHUPYET HaJ HOPMAJIbHBIM CTPOCHHUEM CTOIBI, a
HOpMaJbHBIH OOMEH YTIIEBOIOB - HaJl caxapHbIM aAuadeToM. JKeHInHa, uMerolas HopMalabHOE CTPOSHHE
CTOMBI MU HOPMaJbHBIM OOMEH YIJIEBOJOB, BBIILIA 3aMyX 3a KOCOJIAIIOTO MYXXYHMHY C HOPMAaJIbHBIM
oOMeHoM yrieBojoB. OT »Toro Opaka poOAMIIOCH JIBOE NETei, Y OJHOr0 M3 KOTOPBIX pa3BHUBAIACh
KOCOJIarnocTh, a y APYroro - caxapHbld auader. MOXKHO JIM ONpEeNeiIuTh T'€HOTHUIIBl POAMTENICH IO
¢benoruny ux aerei? Kakue emnie reHOTUIbl U (GEHOTHIIBI I€T€H BO3MOKHBI B IAHHOM ceMbe?

3anaya 4. Y Iletu u Camu kapue riasza, a y Ux cecTpbl Mamu - roinyOsle. Mama 3Tux nereit
rojryooriasas, XOTsl €€ poAUTeNu uMeNn Kapue riasza. Kakoit npusnak nomunupyet? Kako#t mBer rias y
nanel? Hanumure reHoTUIbl BCEX MEePEYUCIICHHBIX JIULL.

Kpurepun oueHuBanmsi:

«5» - BCE OTBETHI BEPHBI;

«4y - momyIiieHa ojHa omMoKa;

«3» - TomymIeHbI 2 ONIHOKH,

«2» - nonyuieHsl 3 u 6onee omMOOK WK paboTa He BHITIOJTHEHA.

KonTpoaupyembie komnerennuu: OK 02, OK 04



Tema 2.5. CuenuieHHOe Hac/1e10BaHUE NPH3HAKOB

Pesyabrar o00yuyenuss mno Teme: OmnuChIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
U3MEHUMBOCTH. Omnpenensarb BEpOATHOCTb BO3HMKHOBEHMS  HACJIEICTBEHHBIX IPU3HAKOB IIPH
CLIETIJICHHOM HACJI€ZJIOBAaHUM.

IIpakTnueckoe 3ansitue Ne4
Pemienue 3a1a4 Ha onpeae/ieHue BEPOITHOCTH BOSHUKHOBEHUS HACJIEACTBEHHbBIX
NMPU3HAKOB NPH CHEIJIEHHOM HACJIe[IOBAHUHU, COCTABJIEHHE TeHOTUIIMYECKHX CXeM CKpellNBaAHUA

Ieab: HayyuThbCs pelIaTh TUIHWYHBIC 33/1a4d HA OINPEJEICHHE BEPOATHOCTH BO3HUKHOBECHUS
HACJIEICTBEHHBIX IIPU3HAKOB MPU CLIENIJIEHHOM HACJIEIOBAHUU.
DopMyJIMPOBKA 3aIaHUSA: PEIIUTE 33/1a4l, COCTABUB CXEMbI CKPEIIMBAHMUS.

3anaua 1. 'ensl A u B cueruiensl, cuna cuensieHus papasercsa 20 mopranuiaM. Kakue rameTsl U B
KaKOM COOTHOIICHUU OyAyT BO3HUKATh B X0JI€ MeH03a y IUT€TePO3UTOTHOIO OpraHusma?

3anaua 2. 'emounnst ¥ JambTOHU3M HAcleIyOTCS KaK pelieCCUBHBbIE MPU3HAKHU, CLICTIJICHHBIE C
X-xpomocomoii. PaccTosinue mexty reHamu 9,8 MopraHuibl.

a) JleBymika, oTel; KOTOPOH CTpagaeT OJHOBPEMEHHO IeMOpMIMEeil W NalbTOHM3MOM, a MaTh
3JI0pOBA U MPOMCXOJUT U3 OJIarONOIYYHOM 10 ATUM 3a00JI€BAHUSAM CEMBH, BBIXOJUT 3aMyK 32 3[0POBOTO
My>K4uHY. OnpeienuTe BeposTHbIE TeHOTUIBI U (DEHOTUIIBI AeTell OT 3TOro Opaka.

0) ’KenuHa, MaTh KOTOpOM CTpajana JalbTOHU3MOM, a OTell remModuiaueii, BCTynaer B Opak ¢
MYKYMHOM, cTpajaromuM oboumu 3aboneBaHusMu. Ormpenenute ¢eHotunsl npereil. Omnpenenure
BEPOSITHOCTh POKJIECHUS IeTel B 3TOM CEMbE OJHOBPEMEHHO ¢ 000€MH aHOMAJIUSIMHU.

3amaya 3. Kartapakra W HOIMAAKTHINS OOYCIIOBJIEHBI JIOMUHAHTHBIMH AayTOCOMHBIMHU TECHO
CLIETIJICHHBIMU I'eHaMH (T.€. KPOCCUHIOBep He oOHapy>kuBaeTcs). JKeHIMHa yHaclea0Bala KaTapakTy OT
MaTepy, a MOJUAAKTUINIO OT oTHa. Ee My HOpMmalieH B OTHOIIEHHH OOOMX HpHU3HAKoB. UTO MOKHO
OKHUJIaTh OT UX JeTed: OJHOBPEMEHHOTO MOSIBICHHUS KaTapakThl U MOJUIAKTHINHN, OTCYTCTBUS O0OMX
9TUX MPU3HAKOB WM HAIUYUS TOJIBKO OJHONW aHOMAJIMH - KaTapaKThl WM MMOJIUJAKTUINH?

3amaya 4. 'eH 1BeTHOW CIENOTHl M T'€H HOYHOM CJENOThl HACJIEQYIOTCSI KaK pELEeCCHUBHbBIE
CUEIUIEHHbIE ¢ X-XpoMOcOMOW. PaccTossHue Mexay 3TUMU TeHaMu cocTtaBisger S50 MOprasmn.
Omnpenenure BEpOSTHOCTh POXKIACHUS A€T€H OAHOBPEMEHHO C O0OEMMM aHOMAJIHUSIMHU B CEMbE, /i€ JKEHa
MMEET HOPMaJIbHOE 3pEHUE, HO €€ MaTh CTpajaia HOYHOM CIIENOTOM, a OTel] - IBETHOU ciaenoToi. Myx ee
HOPMAJIEH 110 3TUM IPU3HAKAM.

Kontposmmpyembie komnerennuu: OK 01, OK 02

Kpurtepuu onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - moryiieHa o/1Ha OInoKa;

«3» - nomyuieHsl 2 ONIHOKH;

«2» - nomymieHsl 3 U 0oJiee OMMOOK WM padOTa HE BHITIOJIHEHA.

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYMBOCTH
PesyabTar o00yuyeHuss mo Teme: OmUCHIBAaTH 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
N3MCHYUBOCTH. OHpC,Z[GJISITB TUIT MyTalluy Opu nepeaadye HACJICACTBCHHBIX ITPU3HAKOB.

IIpakTHyeckoe 3ansaTue NeS
Pemenne 3a1a4 Ha onpeaeleHue THIIA MYTAllUH NPH NepeJayde HACTEICTBEHHbBIX
NPHU3HAKOB, COCTABJICHHE FTeHOTUIIMYECKHUX CXeM CKpellBaHusl



He.]'[]): HAayUUThCA PCIIATH TUIIMYHBIC 3aJladyd Ha OHNPCACIICHUC THIIA MYTAlUW IIPU IICpeaadc
HACJICACTBCHHBIX IIPHU3HAKOB.
(I)OpMy.TII/IpOBKa 3aJaHusA: PCUINTE 3a1a4u, COCTaBUB CXEMBI CKPCIIUBAHN.

3amaya 1. B pe3ynbrare MmyTanuu Ha y4yacTke reHa, cogepskamem 6 tpumieros: ['TII-TI'T-IIALI-
ALT-AIT-IIAA, mpou3omio 3aMemeHne B TPEThEM TPUILIETE: BMECTO aJcHUHA OOHAPYKEH IUTO3HH.
Hanumure coctaB aMUHOKHCIIOT B IIOJUIIENITH/IE O MyTallMU U IIOCJIE HEe.

3amaga 2. Y OOJNBHBIX CEPIIOBUIHOKIETOUYHON aHEeMHEH B MOJEKyJieé TeMOrjJoOMHAa BalluH
3aMenIaeT riayTaMuHOBYIO Kucioty. Yem ornmuaercs JJHK denoBeka, 60I5HOTO CEPHIOBUIHOKICTOYHOM
anemuei, ot JIHK 310poBoro yenoseka?

3anmaya 3. B anmnene aukoro tumna (MCXOIHBIN T'eH) MPOU3OIILIA CISAYOIIAs My TAIIUs:

Annens qukoro tuna HII-I'TT-ALTT-T{III]

MytanThsiit amnens HAL-TTT-ATI-LIILT

Omnpenenure Bua myTtanuu. CpaBHUTE GparMeHThl OETKOBOW MOJIEKYJIIbI, KOAUPYEMON HCXOIHBIM
Y MyTaHTHBIM reHamu. Kakue ¢eHoTunM4ecKre U3MEHEHHSI MOTYT MOCJIeI0BaTh 3a 3TUM COObITHEM?

3amava 4. Kakue u3MeHEHHUS MPOU30MAYT B CTPOSCHUM Oenka, eciiv BO (pparMeHTe MOJEKYIbl U-
PHK, umeromem cocraB ATA-T'TIA-YIY-LIYA, nmpousoiier 3aMeHa HYKJIEOTHAA B TOJOXEHUU 3 Ha
TyaHWH, a B TMOJOXEHUM 7-Ha ajneHuH? [locTpoiiTe cooTBEeTCTBYMOIIME KaxaoMmMy Bapuanty u-PHK
(bparMeHT MOJUTIENITH/IA U YYaCTOK MyTaHTHOTO T€HA.

3agada 5. AxoHaporiazus (KapJIuKOBOCTh) OOYCIIOBJIEHA JOMHUHAHTHBIM TE€HOM. Y CEMH U3
BOCBMHU POKJEHHBIX KapjiHKOB POAMTENM ObUIM HOpMaJbHBIMH. OOBACHHUTE, MOYEMY Yy HUX POJHIUCH
netu-kapiauku? Kaxoit 3to Bun myranuu? Kakumu Moryt ObITh AeTH B Opake Kapivka U HOPMaJbHOU
SKEHIIIUHBI?

3amava 6. Y My>KYMHBI OJJUH TJIa3 Kapuii, a Apyroi — romyooi (momobHoe sBleHue HaOIoaaeTcs
y JIalKu ¥ co0aku ajsickeH manamyT). [lonmpoOyiite 0ObsICHUTB, Kak 3TO MOrJo npou3oiTu? Kakoi tum
W3MEHYMBOCTH HA0JI01aeTCsl B IPUBEICHHBIX MpuMepax”?

Kountposmpyemsie komnerenunu: OK 01, OK 02, OK 04

Kpurepun oueHuBanmsi:

«5» - BCE OTBETHI BEPHBI;

«4y - momylieHa ojHa omMoKa;

«3» - momymIeHsI 2 ONIHOKH,

«2» - nonyuieHsl 3 u 6osnee omMOOK WK paboTa He BHITIOJTHEHA.

Pasnen 4. DkoJiorus

Tema 4.2. [lonyasiuus, cood1IecTBA, IKOCUCTEMbI

Pe3yabTaT 00yuenus mo teme: ONKCHIBATh CBS3b MEXKIYy OPraHU3MOM U CPEJIOH ero OOMTaHHMS.
YcraHaBIMBaTh CBA3b CTPYKTYPBI U CBOMCTB 3KOCHUCTEM.

IIpakTHyeckoe 3ansaTHe Ne6
Pemenue NpakTHKO-OPHMEHTHPOBAHHBIX PACUYETHBIX 3aJaHHI{ 0 NePEHOCY BellecTBAa M JHEPTHH B
IKOCHCTEMAX C cOCTaBJeHHeM TPopuIecKHX Leneid u mupaMu 6uomMacchbl U YHEPTrUM

Heab: HayyuThCs pelIaTh NPAKTUKO-OPUEHTUPOBAHHBIE PACUETHBIE 3aJlaHUsS IO TEPEHOCY
BEIIIECTBA U SHEPTHH B SKOCHCTEMaX.

dopmyaupoBka 3aaaHus: Pacuer cpoka ucueprianusi MpUpPOIHBIX PECYPCOB.

dadyna: Pazputre 4emoBEYECKOro 00IIeCTBa HEBO3MOXKHO O€3 B3aUMOACHCTBUS ¢ pupoaou. Jlo



HEKOTOPOI'0 BPEMEHM OTPULATEIIbHBIE IOCIEACTBHUS XO3SUCTBEHHOW M WHOM JEATEIBHOCTH YEJIOBEKA
KOMIIEHCUPOBAJIM CIIOCOOHOCTBIO TPHPOJHBIX CUCTEM K caMmoBoccTaHoBiIeHHI0. Ho k cepennne
JBAJLATOTO CTOJIETUS CUTyalusi U3MEHWJIACh: OKpY’Karollas MPUPOAHAS Cpela YK€ HE B COCTOSHUHU
KOMIICHCHUPOBATh IMOJHOCTBIO ITOCJICACTBHA BOSI[GP'ICTBHSI pocTa YHUCICHHOCTH J'IIOJIGfI U paclInpCHUA
IIPOU3BOJCTBA. 3arpsA3HEHBl BOJAA, BO3MyX, PACTEHUS, BBINANAIOT KHUCIOTHBIE AOXKAH, SPO3US BBIBOAUT
MIOYBBI U CEJIbCKOXO3SIICTBEHHOI'0 000pOTa, MOJSPHBIE JIbJBI TAIOT U3-3a MOTEIUICHUS KJIMMaTa, HCUe3at0T
MHOTHE BHJbl JKMBOTHBIX M DPACTCHM, HaceleHHE IMPHOOpETaeT XpOHHUYECKHe 3a00JieBaHMs, pacTET
cmepTHOCTh. CyllecTByIoIas celyac WHTEHCHUBHOCTh AHTPONOTE€HHOTO BO3ACWCTBUSA BEAET HalLy
IIJIAHETY K UCTOLLEHHUIO U IeTPaJaliiH.

3apganmne: OueHUTe CPOK HMCUYEpHaHMs MPHUPOJHOTO pecypca, €ClId U3BECTEH YPOBEHb A00bIYU
pecypca B TEKyIEM rojly, a HOTpeOJIeHHe pecypcoB B MOCIELyIOIIUe To/1bl OyIeT BO3pacTaTh C 3a1aHHON
CKOpPOCTBIO MPUPOCTA €XKEroAHOoro norpediaenus. Kakoit nmpupoaHblil pecypc UMEeT caMblil JOJITHHM CPOK
HCYEPIIAEMOCTH U KAKOH — HAUMEHBIINNA?

Taomaunma 1 - UcxogHble JaHHBIE

3anac pecypca Q, HoObrya pecypca ¢, [pupocr oonema
Pecypc MDA T A T /ron notpelieHus pecypca
TP, % B TO]
KamenHblit yromib 6800 3,9 2
ITpuponHslii ras 280 1,7 1,5
Hedtn 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
Hunk 0,24 0,006 1,3
CauHernt 0,15 0,004 2,2
AmoMuHni 12 0,016 1,6
Vpau 300 0,2 2

Jlnist pacueTra BOCHOJIB30BATHCS (POPMYIION CYMMBI YJICHOB psifia FEOMETPUUECKOM MPOrpecCcuu:

(= Q)J(“fof?gt‘l)"’, n

rae O — 3amac pecypcos,

q — rosioBas 1o0bI4a pecypcea,

TP — npupocTt noTpediaeHus pecypca,
! — YH1CJIO JICT.

JlorapudpmupoBanue BeIpakeHUs Uit () naerT ciedyroulyo (GopMyny Juis pacdera Cpoka

HcyepraHus pecypca:
() wfem)u
100
’ (2)

(=) w(nE)




KonTtposmpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinue aHTPONoreHHbIX (pakTopoB Ha Ouochepy

PesyabTar 00ydyeHuss mo teme: ONUCHIBATh IN00AJbHBIE M PETHOHAIBHBIE HKOJOTHUECKUE
npoGyieMbl U MyTH UX MUHUMH3anuu. [Ipennarate cocoObl neicTBUS 1O 0€30MacHOMY MOBEICHHUIO U
CHIDKCHHMIO BJIMSHHS UEJIOBEKAa Ha TMPUPOAHYIO cpedy. BwiOupatb Mepsl A COXpaHEHUs
OmopazHo0Opasusi.

IIpakTHyeckoe 3ansitue Ne7
OTxoasl Npou3BOACTBA

He.]'[]): HU3YYIUTH cDe,ZlepaHLHBIﬁ KJ'IaCCI/I(bI/IKaI_II/IOHHHﬁ KaTaJIOT OTXOH0B, HAYUYUTLCA ONPCUACIIATH
KO 0TXOJa, €ro HCPpapXUu4Y€CKyro IO3HMIHIO, KJIaCC OIMaCHOCTH, arp€raTHoC COCTOAHUC U (i)I/I3I/I‘-IeCK}’IO

dopmy.

Xoa padoTbI:
Teopemuueckasa wacmp

®denepalibHbII KIacCU(PHUKAIMOHHBIN KaTaJlIOr OTXOJOB - 3TO CIHCOK OTXOJOB, COJEpKaluil B
cebe KiIacCH(UIIMPOBAHHYI0O M CTPYKTYPHUPOBAHHYIO HMHGOPMAIMIO 110 BHUJAaM HAaUMEHOBAHUS U
ompejeNieHus] Kilacca OMAcHOCTH Ui Jo0oro Buaa mMycopa. [Ipon3BOACTBEHHBIE U MOTPEOUTENHCKUE
OTXOJBI - 3TO CEPhE3HAsI IKOJIOTHUECKas pobiiema Jijist 001ecTBa.

OTxompl - BelIecTBa Pa3HOTO MPOUCXOKACHUS, 00pa30BaBIINECs B pe3ybTaTe MPOU3BOACTBA HIIN
JIPYrOM EeATEIbHOCTHU YeJIOBEKa:

- TOBapbl WX U3JIENHS, yTPATUBIINE CBOU CBOWCTBA;

- TIPUIIEIINE B HETOJHOE COCTOSTHUE;

- YIIaKOBOYHBIE MaTePHAIIbL.

st oGecrieuenus 6€30MacHOCTH OKPYXKAIOIIEH cpeibl HEOOXO0IMMO BECTH OPraHU30BAHHBIN y4eT
BCEX OCTATKOB JIEATENbHOCTH KaK dYelloBeKa, Tak W mpou3BojacTBa. C 3Toil menbio Obul pa3paboTan
@®KKO, KOTOpHIii peraaMeHTUpyeT paboTy NpeAnpUsITHA B 00JIACTH CIIMCAHHUS MAaTEPUAIIOB, YTPATUBIINX
CBOIO (DYHKIIMOHAIBHOCTb, MPUIICAIINX B HEMPUTOJHOCTh, TPEOYIOMHMX 3aMeHbl. OIHaKO OCHOBHAsI 11€JTb
€ro co3JlaHus - o0ecrieueHrne 0€30MacHOCTH YTHIIH3AIMH OTXOJIOB, X MEPEBO30K; CO3/IaHUE YCIOBUN HE
HapyUIAIOMINX YKOJIOTUYECKUX MPUHIIUIIOB COXPAHEHUS YUCTOTHI IPUPOIBI.

B knaccudukanum otoOpaxaercs:

- TPOMCXOXKJIEHUE OTXOJIOB, BCEro IMATh BHUJOB (KMBOTHOTO, PACTHUTEIHLHOTO, MHHEPAIBHOTO,
XUMUYECKOT0, KOMMYHaJIbHO-OBITOBOTO);

- arperaTHoe COCTOSIHME BEIIEeCTBAa, a Takke ¢uandeckas Gopma (OJIOKH, CTPY)KKA, TOIUIMBHBIC
KUJIKOCTH);

- 00pazoBaHue CHIPhS, XUMUYECKHUI COCTaB, TEXHOJIOTUU MOTYUYCHHUS;

- mocyegHue MUQPBI 0003HAYAIOT YKOJIIOTUIECKYIO OMTACHOCTD.

®denepalibHbIN K1accu(PUKAIIMOHHBIN KaTalor 0TX0a0B yTBepxaeH [Ipukaszom Pocnpupoanaazopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kox xaxnoro Buaa oTxoa0B umeeT 11-3HauHyI0 CTPYKTYpY.

[TepBbie BoceMb 3HAKOB KOJa MCIOIB3YIOTCS ISl KOJUPOBAHUS MPOUCXOKICHUS BUIA OTXOJI0B U
UX COCTaBa.

JleBATBI U JECATHIA 3HAKM KOJA HCIONB3YIOTCS JJIS KOAUPOBAHMS arperaTHOTO COCTOSIHUSI U
dbuzndeckoit hopmsl Busa orxoa0s (I[Ipunoxenne).

OnuHHAIIATHIM 3HAK KOJA - JIJIsl KOAUPOBAHMS Kjlacca OMAaCHOCTH BUJIA OTXOAOB B 3aBUCHMOCTHU
OT CTENEHN HETaTUBHOTO BO3JICHCTBUS Ha OKPY>KAIOIIYIO CPEdy.

B 11-m 3nake koxa nugpa 0 ucrmonb3yercst st OJI0KOB, THIIOB, MOATUIIOB, TPYIMIT U MOATPYIIIT;
JUTSL BUJIOB OTXOJ0B 3Havaras mudpa odo3nayaet: 1 - [ kimace onmacunoctu; 2 - Il ximacc omacHoctu; 3 —
III ximacc omacuocty; 4 - IV xitacc omacHocTH; 5 - V KJIacc OIacHOCTH.

@denepalibHbII KIaCCH(PUKAMOHHBIN KaTajJor OTXOJIOB, UMEET MATh YpOBHEH KiacCU(UKAILUU,
PaCIIOJIOKEHHBIX 110 UEPAPXUUECKOMY MPUHIIUIY: OJIOKH, TUIIBI, TOJITUIIbI, TPYTIIbI, TOATPYIIIIHI.

BoiciiMm  ypoBHeM  kiaccUUKalUK  SIBISIFOTCSL  OJIOKH, cOpMHpOBaHHBIE 1O TMPU3HAKY



IPOUCXOXKACHUA OTXOA0B, OHU 0003HaYEHBI ClIcayromumMu I_II/I(bpaMI/II

1 .00 000 00000 bnox 1. OTX0ABI CENbCKOTro, JIECHOTO X0351UCTBa, ppIOOBOICTBA U PHIOOIOBCTBA.
200 00000000 bnok 2. OTxozbl 10OBIYH MTOJIE3HBIX HCKONAEMBbIX.

30000000000 brok 3. OTxoas1 00pabaThIBAIOMINX MPOU3BOJICTB.

4 00 000 00000 bnok 4. Otxompl moTpebieHUs MPOU3BOJICTBEHHBIE U HEMPOU3BOJCTBEHHBIE;

MaTepHaJIbl, U3JICIHsI, YTPATUBITUE OTPEOUTEIHCKHUE CBOMCTBA, HE BONICANINE B
omoku 1 —3,6-9.

6 00 000 00 00 O bnox 6. OTxoabI 00ecnieueHus AIEKTPOIHEPTUEH, Ta30M U ITapOM.

7 0000000000 brox 7. OTx0oas1 ipu BOJIOCHA0XKEHUH, BOJOOTBEICHUH, AEITEILHOCTH IO OOy,
00paboTKe, YTUIU3AIHH, 00C3BPEIKNBAHHIO, PA3MEIICHUIO OTXO/I0B.

8 00 000 00000 bnok 8. OTX0abI CTpOUTENBCTBA U PEMOHTA.

9 0000000000 briok 9. OTx0ap!I IPU BBHITIOTHEHUH MTPOYUX BUJIOB JIEATEILHOCTH, HE BOLICAIINE B

omoku 1 —3, 6 — 8.

[Iponymiennsle nudpsl ocTaBiaeHbl i 0003HAUEHHsI PE3EPBHBIX OJOKOB B NMPHUHATON cuUCTeMe
KOJMPOBaHUSI.

B ocHOBY BbIeNeHUSI Pa3IMYHBIX TUIOB BHYTPU OJOKOB IOJIOKEHBI Pa3jIMYHbIE MPU3HAKU:
MIPOUCXOXKACHNE UCXOIHOTO CHIPBS, TIPOU3BOJCTBEHHAS (TEXHOJIOTUYECKAst) MPUHAIC)KHOCTD MO3UIIHH,
XMMHUYECKHH COCTaB U XMMUYECKHE CBOMCTBA, arperaTHOe COCTOSIHUE U JpyTUe CBOICTBA.

Hepapxudecknii mepexol OT TUIMIOB K MOJTPYIIIIaM COOTBETCTBYET MEPEXOAy OT Oojiee 00IIero K
0oJiee KOHKpETHOMY U 0oJiee Mo ApoOHOMY ONMCAHHIO XapaKTEPUCTUK M CBOMCTB JAHHOTO OTXO/a.

[IpuHsATEIE TIpaBUJIa MO3BOJIWIIA BBECTH CHUCTEMY HHU(POBOTO KOAWPOBAHUS OTXOJOB C IEINBIO
¢dopmanuzanun ux o0o3HaueHH M ymobcTBa cObopa, oOpabOTKM M mepenadyrd WHGOpPMALUU O JIIOOBIX
BUJIaX OTXOJIOB.

B Ttakoii cucteme 010k 0003HAaYaeTCsl KOJOM C OJHOW TMepBOM 3Hadvamied 1udpoi (Hampumep,
100000 00 00 0), Tumn, cOOTBETCTBEHHO, ¢ AByMs (Hanpumep, I 10 000 00 00 0), noaTum - ¢ Tpems
(mammpumep, 1 11 000 00 00 0), rpynna — ¢ 4etslppMs (Harpumep, / 11 100 00 00 0), noarpynmna — ¢
nATeio (Hanpumep, I 11 110 00 00 0).

Ilpakmuueckas wacmeo
1. OnpenenuTh CBOM BapHaHT 3aJlaHUs, UCIIONb3Ysl Tabnuiy 1.
Tabnuua 1 - Ne BapuanTa, coriaacHo Homepa 00y4Jarolierocs B CUCKe Mo KypHAIY.

Ne BapuanTa Howmep cTyiedTa B CIUCKE MO XypHATY
1 1,11,21
2 2,12,22
3 3,13,23
4 4,14, 24
5 5,15,25
6 6, 16,26
7 7,17,27
8 8, 18,28
9 9,19, 29
10 10, 20, 30

2. Haiitu B cetu UnaTepuer ®enepanbhblii kKiaccuukamoHHbId KaTanor otxoa0B (PKKO).
3. 3anonHUTh TAaOIUIly 2 B COOTBETCTBHHM C BapHaHTOM 3ajaHus (OJIOK, THIM, MOATHUII, TPYIIIA,
MOArpyIna 1 BUJ 0TX0/1a).
4. Onpenenuts no koxy PKKO u koaudukaropy arperaTHOro coctTossHus U pusnueckoit popmbl
(ITputoskeHue) Kiacc ONMacHOCTH OTXO/Ia; arperaTHOE COCTOSIHNE U (hpru3ndYecKyto hopmy.
TaoOmuia 2
Koxg ®KKO HaumenoBanue
baok
Tun
IloaTun




I'pynna

IToarpynma

Bun orxoma

Kinacc omacuocrtu:

ArperaTHoe cocTosiHHe U (uznueckas hopma:

Hanpumep:
Cmebau KyKypy3vl

Koo ©®KKO Haumenoesanue

10000000000 | OTXO[Abl CEJIbCKOI'O, JIECHOI'O XO3AHCTBA, PhIFOBOHCTBA u

PbIEOJIOBCTBA

11000000000 | OTXOAbI CEJIBCKOI'O XO35HUCTBA

11100000000 | Omxodel pacmenuesoocmsea (8k04as OesIMENIbHOCMb HO  NO020MOBKe

npoOyKYUU K coblmy)

11110000000 | Omxoovl npu 6blpAUUEAHUU 3EPHOBBIX U 3ePHOO0D0BLIX KYIbMYD

11111000000 | Omxoowvl npu yoopke ypoxrcas 3epHOBbIX U 3ePHOD0O0BIX KYIbIMYD

11111004235 | Cmebnu kykypy3ol

BOA.

Knacc onacnocmu: V
Aepezammnoe cocmosnue u uzuueckas opma: 8010KHO.

Bapuant 1

1

03N N kW

. 36pHOOTXO/Ibl TPEUNXH.
2.

[Inamel 6ypoBble Tipu OypeHHH, CBSI3aHHOM C J100bIUEH MPECHBIX M COJIOHOBATHIX MOA3EMHBIX

. lenyxa opexos.

. MopoxeHoe, yTpaTHBIIIee TOTPEOUTENHCKHUE CBONCTBA.

. OTX0/1bI IPH OYUCTKE KOTJIOB OT HAKUIIH.

. 30J1a OT C)KUTAHUS TTBUTH XJIOTKOBOM, OTXO0I0B OyMaru, KapToHa, TIPEBECHUHBI.

. OTX0fpI TPYHTA MIPH MPOBEIEHUU OTKPBITHIX 36MIIIHBIX Pa0OT MPaKTUYECKH HEOMACHBIE.
. OUIBTPHI OUUCTKHU MacJa, MepeKaunBaeMOTr0 HACOCHBIM 000PYI0BAHHEM.

Bapuant 2

O ON N B~ W

. CyOcTpaThl MUHEpaIOBATHBIC JJISl TEITMYHOTO PACTEHUEBOJICTBA OTPAOOTaHHEIE.

. OTxozp! (XBOCTHI) (IIOTAIIH Py CEPEOPSIHBIX U 30JI0TOCOACPIKAIIUX.

. Kocrouku monoseie.

. [TnieBbie KOHIIGHTPATHI, YTPATUBIINE TIOTPEOUTEIHCKHE CBOMCTBA.

. OTXO/bI YHCTKHM TEXHUYECKUX KAaHAIOB KOTEIIBHBIX TOMCIICHUH.

. Ilecok kBapIieBbIil PUIBTPOB OYUCTKHU BOJIBI TIABATEILHBIX 0ACCEHHOB OTPAOOTAHHBIN.
. JIoM KUpIMYHOH KJIaJKU OT CHOCA U pa300pKuU 3JaHU.

. Konnencar BoJIHO-MacCIISTHBIA KOMIIPECCOPHBIX YCTAHOBOK.

Bapwuanrt 3

03N DNk W

. HaBo3 kpymHOro poratoro ckota CBexuil.

. Ocaziox 0TCcTOs BOJBI THAPOYOOPKH 000pYIOBAHUS arJIOMEPALINH JKEJIE3HBIX PY/I.
. ZKMBIX TOpUYMYHBIN.

. Onesina U3 HaTypaJIbHBIX BOJIOKOH, YTPATUBIIKE MOTPEOUTETHCKUE CBOMCTRA.

. 30JI01IUTaKH TIPU MPOU3BOICTBE TEHEPATOPHOTO ra3a U3 yriei.

. OWIBTPBI HA OCHOBE CTEKJIOBOJIOKHA, OTPAOOTAHHBIE TPU BOJIOTIOITOTOBKE.

. OTXOZBI CTPOUTENHHOTO MIEOHS HEe3arps3HEHHBIE.

. OTX0/1bI METAHOJIA MIPU €r0 XPAHECHUH.

Bapuanrt 4

1.
2.

OTXOI[BI MOACTUIIKH U3 NPEBCCHBIX OMUJIOK ITPU COACPIKaHUU CBUHEH.
OTXOI[BI OYHUCTKHU IMMPUPOIHOTO I'a3a OT MCXAaHUYCCKUX an/IMeceﬁ.



3. [TaxTa mpu cenapanuu CIUBOK.
4. Chenoaexjaa U3 IIEPCTSIHBIX TKaHEW, yTpaTUBIIAsg MOTPEOUTETHCKHE  CBOWMCTBA,
He3arps3HEeHHasl.
5. Kongencat ¢puimbTpoB OYMCTKH ra3000pa3HOTO TOILIUBA.
6. Ocaziok OYMCTHBIX COOPYKEHHM JOKIEBOM (JIMBHEBOI) KaHATH3AI[MN MaJIOOMACHBIM.
7. OTX0/BI IIEMEHTa B KYCKOBOM (hopMe.
8. OTxoxp! rpaduTa nMpu peMoHTe rpaUTOBOr0 0OOPYI0BAHHUS.
Bapuanr 5
1. IToMeT KypuHBIil CBEXKUI.
2. Konpaencar ra3oBbsiii He(pTsIHOTO (ITOMMyTHOTO) ra3a.
3. MonoyHasi IpoAyKLHsI HEKOHAUIIMOHHASL.
4. Criertoierx1a U3 MOJUIPOITUIICHOBOTO BOJIOKHA, 3arps3HeHHas (peHoIoM.
5. OTX0/BI 32YMCTKH MACIONPUEMHBIX YCTPONUCTB MACIOHATIOTHEHHOTO JIEKTPOOOOPY I0BaHUS.
6. Mycop C B3alUTHBIX pPEHIETOK XO3AWCTBEHHO-OBITOBOM M CMEIIAHHOW KaHaJIU3alluu
MPAKTUYECKH HEOTIACHBIM.
7. JIoM xene300eTOHHBIX U3/ENni, OTXObI XKelle300eToOHa B KyCKOBOH (hopMme.
8. JIoM KHCIOTOYNOPHOTO KUpIUYa.
Bapuant 6
1. XKuakue oTX0bpl CMBIBA HEYUCTOT MpU yOOpPKE BOJILEPOB.
2. IIp11b TA300YMCTKH KAMEHHOYTOJIBHAS.
3. OTxoap! APOOIECHKU U CEUYKHU OBCSHOM.
4. Otxoxas! (haHephl ¥ U3 U3 HEe He3arpsi3HEHHEBIE.
5. JIMATUEHTTUKOIB, OTPAOOTAHHBIN MPHU OCYIIKE MPUPOIHOTO Trasa.
6. n ctabunu3upoBaHHBI OMOJIOTMYECKUX OYMCTHBIX COOPYKEHHMH XO3sIIICTBEHHO-OBITOBBIX U
CMEUIaHHBIX CTOYHBIX BOJI.
7. O6pe3b U JTOM IMIICOKAPTOHHBIX JIUCTOB.
8. JIom ¢dyTepoBok meyeil u mevyHoro 000pyA0BaHUs MTPOU3BOJCTBA KOKCA.
Bapuanrt 7
. l'epOunm cumas3uH, 3anpenieHHbINA K UCTIOIB30BaHUIO.
. llInam yronapHbId OT MEXaHMYECKOM OYUCTKH IIAXTHBIX BOJ MAJIOOTIACHBIN.
. O0pe3ku 1 0OpPBHIBKY MIETKOBBIX TKaHEH.
. JIoM 1 0TXO/1bI 0JI0BAa HECOPTUPOBAHHBIE.
. Caxka pu CKUTaHUM Ma3yTa.
. 1 m30BITOYHBINA OMOJIOTHYECKIX OYUCTHBIX COOPYKCHUN HEPTECOAEPIKAIIMX CTOYHBIX BOJI.
. OTX01bI ITYKaTYpKH 3aTBEPACBIICH MaJOONaCHBIE.
. JIJom pyTepoBKH MUKCEPOB AITFOMUHUEBOTO IPOU3BOJICTBA.
Bapuanr 8
. OTxozp! cuioca.
. CYrIMHHUCTBIE BCKPBILIHBIE TOPO/Ibl IPAKTUYECKHU HEOIIACHBIE.
. bpak >xeBaTeNbHON PE3UHKHU B IPOU3BOCTBE KEBATEIbHON PE3UHKH.
. OTX0bI Ta3ser.
. OTX0/1bI IPHU OYUCTKE KOTJIOB OT HAKHIIH.
. Mycop u cMeT yJIUYHBIi.
. Otxo0nb1 pybepoua.
. JIJoM 0OMypOBKH MapOBBIX KOTJIOB.
Bapuant 9
1. OTX0bI KOpYEBAHUS TTHEM.
2. Ilecuanbie BCKPBIIIHBIE TOPOJIbI MPAKTUYECKH HEOTIACHBIE.
3. IIb1b vaiiHas.
4. boii CTEKISIHHBIN PTYTHBIX JJAMI U TEPMOMETPOB C OCTaTKaMHU PTYTH.
5. 3oma ot cxxuranus Topda.
6. PactutenbHble OTXOABI IIPU YXOJI€ 32 Ta30HAMH, [IBETHUKAMH.
7. OTX0/BI TMHOJIEyMa HE3arpsI3HEHHBIE.

03N DN W~
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8. OTX0/1bI 32YUCTKU U MIPOMBIBKHU Ta301E€PEKAYNBAIOIINX arperaToB.

Bapuant 10

. OTX0/bI CeTeN U CEeTENOMBOYHOTO MaTepHalia U3 MOJIMaMUIHOTO BOJIOKHA.
. CxanpHBI€ BCKPBIIIHBIE TTOPOBI B CMECH NMPAKTHYECKU HEOMTACHBIC.

. BeokuMku cnagkue.

. OTx0mp1 OyMaru u KapToHa, 3arps3HEHHBIC JIAKOKPACOYHBIMU MaTepHaIaMH.
. 30J1a OT C)KUTAHUS YTl MaJOOIaCHas.

. CMEeT ¢ TeppuTOpUHU aBTO3AMPABOYHOMN CTAHIIMN MAJIOOTIACHBIM.

. [lImamsl )xene3HOAOPOKHBIC Kele300eTOHHbIE 0TpabOTaHHbIE.

. lllmaM 0YMCTKM TaHKOB HE(PTECHAIMBHBIX CYI0B.

O JON N B~ W=

llpunoscenue
Konudukarop arperatHoro coctostHus U Gu3nueckoit GopMel 0TX01a
(IeBSITHIN U IEeCATHIA 3HAKHU KOJIA):

00 - He TpeOyeT omnpeenenus arperaTHoro COCTOsTHUS U (pu3ndeckoit hopmbl

10 - XKunkoe / HauBUAYyaIbHBIC BEIICCTBA, PACTBOPHI

20 - Teepmoe / Hcmomwb3yercs, €clid TBEPABIA OTXOJ TMPEACTABICH CMECHhIO Pa3IMYHBIX
¢buznueckux Gopm

21 - KyckoBas ¢opma

22 - Crpyxka

23 - BonokHo

29 - IIpouue ¢hopMbI TBEPBIX BEIIECTB

30 - JIucriepcHbIE CUCTEMBI

31 - XKuakoe B )KUAKOM / DMYIbCHUS

32 - Tepnoe B xxuakoMm / CycnieH3ust

33 - Tepnoe B xuakom / ITacta

39 - Ilpouune AUCIEPCHBIE CUCTEMBI

40 - TBepable Chlllyune MaTepUabl

41 - Tlopomok

42 - IIbub

43 - Onuiaku

49 - IIpouue chillydue MaTepualibl

50 - Vznenust u3 TBEPABIX MAaTEPHAIIOB, 32 UCKITIOYCHUEM BOJIOKOH

51 - 3aenue u3 ogHOrO MaTepuaia

52 - V3nenust u3 HECKOJIBKUX MaTEPUAJIOB

53 - 3penus, coaeprkaiime >KMaKoCTh

54 - Vznenus, coaepikaiiue ras

60 - U3znenus U3 BOJIOKOH

61 - 3znenue u3 01HOTO BOJIOKHA

62 - Uznennsa U3 HECKOJILKUX BOJIOKOH

70 - Cmecu TBEpABIX MAaTEPHAIIOB U U3AETUI

71 - Cmech TBepABIX MaTepHANIOB (BKJIIOYAsi BOJOKHA)

72 - Cmech TBEpABIX MaTEpHAJIOB (BKJIIOYAsi BOJIOKHA) U U3JENN

3amanue sBIsieTCs MPO(eCcCHOHATBHO-OPUEHTHPOBAHHBIM.
Koutpoanpyemsbie komnerenunu: OK 01, OK 02, OK 04, OK 07, [IK 2.5

Pa3nea 5. buoJjiorns B ;KU3HU

Tema 5.1. BHOTEeXHOJ0OIUH B KU3HH KAXKIOT0

Pesyabrar o00ydyeHuss mo TeMe: AHAIM3UPOBATh JSTUYECKHUE ACMIEKThl COBPEMEHHBIX
HCCIEI0BAHNM B 001aCTH OMOTEXHOJIOIHU U T€HETUUECKUX TEXHOIOTHIA.




IIpakTHyeckoe 3ansiTue Ne§
Keiicbl Ha aHaIU3 HHPOPMALMH 0 HAYYHBIX IOCTHKEHHAX B 00J1aCTH FreHeTHYeCKHUX
TEXHOJIOTHH, KJIeTOYHOU HUHKEHEePUH, NUIIEeBbIX OMOTEXHOJIOTHH

®opmyIMPOBKA 3aJaHUA:

buoTtexHonorust - KOMIUIEKCHasi HayKa, pa3palaThiBaoIas CrocoObl MOMyUYeHHUs HEOOXOIUMBIX
YEJIOBEKY BEUIECTB C MOMOIIBIO JKUBBIX OPTaHU3MOB.

Krnerounast uHXeHepus - 3T0 METOJ OMOTEXHOJIOTHH - BHIPAIUBAHUE B CIEIUAIBHBIX YCIOBUIX
KYJIbTYp KJIETOK UBBIX OPTraHU3MOB JJISI IPOBEACHUS UCCIEA0OBAHUM, a TAKKE U1l METULIMHCKUX LIEJIEH -
HaIrpuMep, BhIpallluBaHUE TKaHEH YesloBeKa JJIsl MOCIeyIOIEel TPAaHCIIAHTALIUH.

['enHas MHXEHEpHUs - 3TO METOJ OMOTEXHOJIOTHU W HAIpPaBJIEHWE MOJCKYJSIPHOW OHOJIOTHH, B
paMKax KOTOPOIr'0 OCYIIECTBIISETCS HCCIEAOBAaHUE U BBIACICHUE I'€HOB M3 KIETOK >KMBBIX OPraHU3MOB
JUISL TIOCHEAYOIIEH MAHUITYJISILIAH.

[TumeBass OMOTEXHONOTUS - ATO NMPUMEHEHUE COBPEMEHHBIX OMOTEXHOJOTHYECKHX METOIOB K
MPOM3BOJICTBY M TMEpepadO0TKE MHIIEBBIX MPOIYKTOB, a TAKXKE MHUIICBBIX WHTPEIUECHTOB W MHUIIEBBIX
100aBOK.

B Poccuiickoit @eneparuu 2022-2031 rr. oObsIBIEHbI AECSITUIECTHEM HAYKH M TEXHOJIOTMH, Tak
Kak 1o pesynbrataM uccienoBanus BIIUOM 6onee 70% poccusiH UHTEPECYIOT HOBBIE TOCTHXKEHUS B
HayKe U TEXHUKE.

3agaHue: HaiiiuTe W MPOAHATU3UPYWUTE pa3NUYHbIE HCTOYHHKU HHPOpMAIUHK (HAaydyHas U
y4ueOHO-Hay4Has JUTEepaTypa, CpeAcTBa MaccoBoi WHpoOpmaiuu, cetb MHTEepHET U Apyrue) mo Teme
Keiica. OTBETbTE Ha BONPOC HA OCHOBE HAlICHHBIX JaHHbIX: Kakue Hay4yHble JOCTUKEHUS UMEITCS B
00JJTaCTH TEHETHMYECKUX TEXHOJIOTHM, KJIETOYHOW WHXKEHEPUH, MHIIEBBIX OunoTexHoynoruii? KakoBbl
MEePCIEKTUBBI PA3BUTHUS JaHHBIX HallpaBJiIeHUH B HayKe?

3aaHue BBINOJIHACTCS B MaNbIX Tpynnax (3-4 yenoBeka):

1 rpynna - HayuHble ocTHXEHUS B 00JIaCTH T€HETUYECKUX TEXHOIOTHH.
2 rpynmna - HayuHble 1OCTHXEHHUs B 00JIACTH KJIETOYHON HHKEHEPHH.

3 rpynna - HayuHble JoCTHXKEHMS B 00JIaCTH MUILEBbIX OMOTEXHOIOT .

3amanue sBiIsieTcs MPo(ecCHOHATBHO-OPUEHTHPOBAHHBIM.

[ToaroroBhTE YCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXOUMO OTPA3HTh:
1. Onucanue KpaTKoOi KCTOPUU CO3AaHUS TEXHOJIOTHH.

2. Ilpumepbl HAYYHBIX TOCTHKCHUH.

3. I1omoKUTENbHBIE OCIEACTBHUSA UCITOIb30BAHNS TEXHOIOTHHU.

4. OTpuniatrenbHble TOCIEICTBUAS UCTIOIb30BAHMS TEXHOJIOTHH.

5. IlepcrieKTUBBI pa3BUTHS IaHHBIX HApaBICHUI B HayKe.

JI1g co3maHus KaueCTBEHHOM MPe3eHTAalMH HE00X0INMO COOII0IATh P TpeOOBaHMIA:

OO6mme 1. IIpe3eHTanus 10KHA HAUMHATHCS C TUTYJIBHOTO Claiizia, I/ie yKa3plBaeTCs TeMa,
TpeOOBaHuUs CBEJICHUS 00 aBTOPE U T.II.

2. Ha cnaiimax Heo0XoamMo pa3Meniatb TOJNBKO TE3HCHI, KIFOYEBHIE CIIOBA,
rpadguveckue MaTepuaibl (CXeMbl, PUCYHKH, TaOIUIIbI, POTO U T.I1.).

3. Ucnonp30BaTh €AMHBINA CTHITH O(OPMIICHUS.

4. KonnuecTBO CIaiI0B JOJDKHO OBITH JOCTATOYHBIM JJISi PACKPBITUS TEMBI, HO HE
6onee 20-tu.

[pudter 1. Cnenyer WCMOIB30BaTh CTAHIAPTHBIC, HIMPOKO PaCHpOCTpaHEHHBIE MMPUTHI,
takue kKak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pa3mep mpudrra 1151 3aroj0BKOB - HE MeHee 24, 1 nHpopManuu He MeHee 18.

3. He pexomeHIyeTCs HCIIOJIB30BATh Pa3HbIC TUIIBI MIPU(TOB B OJTHOM MPE3ECHTAIIHH.




4. ]Ins BbaeneHus WHGOpPMALUU CIEAYyeT HCIOJIb30BaTh JKUPHBIA MIpUPT, KypcHUB
WM TTOAYEPKUBAHUE.
5. He 310ynoTpe6asTh MpONUCHBIMH OYKBaMHU.

®oH 1. XKenarenbHO HCTIOIB30BATH OJTHOTOHHBIN (DOH HESPKHX MACTEIBHBIX TOHOB.
2. JIns hoHa mpeanoYTUTENbHBI X0JI0AHbIE TOHA.

Ncnons3oBanu | 1. Ha omHOM craiiie peKOMEHIyeTCsl HCIOIb30BaTh HE Oosiee 3-X I[BETOB: OJHH IS
€ 1[BeTa (doHa, OIMH AJI 3aroJI0OBKa, OJUH JIJIS TEKCTA.
2. JInst hoHA U TEKCTa WCIONH30BaTh KOHTPACTHBIE IIBETA.

[IpencraBnenu | 1. PekoMeHnayercs uCnoiab30BaTh KOPOTKUE CI0OBA U MPEIJI0KECHUS.
e uaopmanuu | 2. MUHUMU3UPOBATH KOJUYECTBO MPEIOTOB, HAPEUH, MPHUIaraTeIbHbIX.
3. 3aroJ0BKH JI0JKHBI IPUBJIEKAaTh BHUMAHHUE ayAUTOPHUU.

O0beM He crout 3anmoyiHITh OIMH CJTAM]T CIIUITKOM OOJNBIIMM 00bEMOM HH(POPMAIIMH: JTFOIH
nH(popMaun MOTYT €TMHOBPEMEHHO 3alIOMHUTH He 0oJiee TpeX (akToB, BHIBOJIOB, ONPEICICHUIA.

KonTtposmmpyembie komnerenuuu: OK 01, OK 02, OK 04, TIK 2.5

Tema 5.2. BuoTexHO10IMH B NPOMBIIIIEHHOCTH
Pesyabrar 00y4yeHHMss 10 TeMe: AHAJIM3UPOBATH OTHYECKHE AaCHEKTHl COBPEMEHHBIX
HCCIIeI0OBaHUM B 00J1aCTH OMOTEXHOJIIOTUN ¥ T€HETHUYECKUX TEXHOJIOTUH.

IIpakTuyeckoe 3ansiTue Ne9
Keiicbl Ha aHaIM3 MHPOPMAIIMU 0 PA3BUTHH NMPOMbIIIJIEHHBIX OMOTEXHOJI0THIA

DopMyTHPOBKA 3aIaHUSA:

buorexHonorus - KOMIUIEKCHAsI HayKa, pa3padaThiBaOIas CIOCOObI MOMyUEHHUsST HEOOXOIUMBIX
YeJIOBEKY BEIIECTB C OMOIIIbIO KUBBIX OPraHU3MOB.

buorexnonorus IMPOMBIIIJICHHAA - IIPAKTHUYCCKAasA BCTBb GI/IOTGXHOJIOFI/II/I, OCYHICCTBJIAIOIIAA
IIMPOKOMAcCIITaAOHOE MPOU3BOJICTBO OHOIIPOIYKTOB O BCEM CEKTOpaM OMOTEXHOJOTUU (MEAUIIMHCKOMY,
MUIIEBOMY, CEJIbCKOXO3SMCTBEHHOMY, SHEPTE€TUUECKOMY, IKOJIOTHYECKOMY U JIp.).

buonoruueckuii CHUHTE3 MO3BOJISIET CO3/1aBaThb OTPOMHOE Pa3HOOOpazue HOBBIX MPOAYKTOB C
3aJlaHHBIMU CBOMCTBaMU. Peub uzieT Kak o TpaAULIMOHHBIX 00NacTAX (Hampumep, MPOLyKThl MUTAHUS IS
YelioBeKa, KopMma JJis JKUBOTHBIX M TaK Jaiee), TaK U MPUHIUIHAIBHO HOBBIX O0NacTAX (TakuxX Kak
MIPOU3BOJICTBO OMOMOJIMMEPOB, IPOU3BOJICTBO OMOpa3IaraeMbIX MPOAYKTOB, OMOTOIIIMBO). DTOT CEKTOP
SBJISIETCS. B HACTOALIMM  MOMEHT  MOIIHBIM  JBUTATElIEeM  Pa3BUTHS  OHMOTEXHOJOTHYECKOM
MNPOMBIINIJICHHOCTHU B MUPCE.

B coBpemenHoii Poccun CymecTByIOT KOMIUIEKCHBIE TIPOTPAMMBI 110 Pa3BUTHIO OMOTEXHOJIOTHH,
Ha KOTOPBIE BBIICTSAIOTCS OFO/KETHBIC CPEJICTBA B MIULITHApIaX PYOIIeH.

3agaHue: HaiiiuTe W TNPOAHATU3UPYWUTE pa3WYHbIE HCTOYHUKU HHPOpMAIUHU (HaydyHas U
ydeOHO-Hay4YHasl JIUTepaTypa, CPeicTBa MaccoBoi mHpopmanuu, cetb MHTEpHET W JIpyrue) mo Teme
Kedica. OTBeThTE Ha BONPOC HAa OCHOBE HAWJICHHBIX JaHHBIX: Kakue CymecTByOT COBpPEMEHHBIE
HaNpaBJICHUs PA3BUTUS MPOMBIIUIEHHBIX OMOTeXHONOrHi? KakoBo mMpuMeHEeHHe NaHHBIX TEXHOJIOTUH B
pasnmuuHbIX chepax )KU3HU COBPEMEHHOTO o01iecTBa?

3aaHue BHIMOTHSACTCS B MAJIbIX Irpymax (3-4 yemoBeka):

1 rpymnma - [IpousBoacTBo hpepmMeHTOB.

2 rpynna - buotexHonornueckoe Nponu3BOACTBO aMUHOKHCIIOT.

3 rpynmna - [Ipou3BoACTBO MoaucCaxapuIoB.

4 rpynmna - [Ipon3BoacTBO cyOcTaHIIM aHTUOUOTHKOB.

5 rpymnmna - [Tpon3BocTBO OMOTOIUIMBA HA OCHOBE JIPEBECHBIX OTXO/I0B.



3ananue SBIseTCs MPoPecCUOHANbHO-OPUEHTHPOBAHHBIM.

[TonroToBbTe yCTHOE COOOIIEHHUE € IPE3EHTALMEN, B KOTOPOM HEOOXOIMMO OTPA3HUTh:

1. ChopmynupoBaTh MoHATHE, 00TACTH UCTIOJIB30BAHMS.

2. l'eorpadus poccuiickux NpeanpuaTuil, 3aHUMAIOIINXCS TPOMBIIIIEHHBIMU OUOTEXHOJIOTUSMHU.
3. CoBpeMeHHbIE JOCTHKEHHMsI M MEpPCIEeKTUBbl Ppa3BUTUS B 00JacTH HPOMBIIIJICHHBIX

OMOTEXHOIIOTHUH.

JInst co3manmst Ka4eCTBEHHOM MPE3CHTAIIMH HeOOX0IMMO COOJTI0IATh P TPEOOBAHHI:

e uHhopmaIuu

Oo6ume 1. IlpesenTanus n0HKHA HAUMHATHCS C TUTYJBHOIO Claiifia, I/ie yKa3blBaeTCs TeMa,
TpeOoBaHus CBeZIeHHsI 00 aBTOpE U T.II.
2. Ha cnaiinax Heo0X0oAMMO pa3MellaThb TOJIBKO TE3MChI, KIIOYEBBIE CIIOBA,
rpaduueckue MmaTepuaibl (CXeMbl, pUCYHKH, TaOIULbL, GOTO U T.IL.).
3. Hcnonb30BaTh €UHBIN CTHIIb OOPMIICHHUS.
4. KonuuecTBO ClaliJoB TOJKHO OBITH JOCTATOYHBIM ISl PACKPBITUS TEMBI, HO HE
6omee 20-Tu.
Mpudrer 1. Cnenmyer HCHONB30BaTh CTaHIAPTHBIC, IIUPOKO PACHPOCTPAHEHHBIC IIPHQTEHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pa3mep mpudTa 1151 3ar0JI0OBKOB - He MeHee 24, 1y uHdopMalu He MeHee 18.
3. He pexoMmeHayeTcsi HCHONIB30BaTh pas3Hble TUIBI HIPUPTOB B  OJHOU
IPE3EHTALNH.
4. Jns BblAeneHUs MH(GOpPMAIMU CIelyeT MCIOJb30BaTh KUPHBIM mIpUdT, KypcuB
WIN NTOTYEPKUBAHUE.
5. He 310ynotpe6iaTh NPONUCHBIMU OyKBaMH.
®oH 1. XenaTtenbHO MCMOJIB30BAaTh OAHOTOHHBIN (POH HEAPKUX MACTEIHHBIX TOHOB.
2. nsa poHa npeanoYTUTENbHBI XOJ0IHbIE TOHA.
Hcnonb3oBanu | 1. Ha oxHoM crnaiine pekoMeHIyeTcsl UCIONIb30BaTh He 0ojiee 3-X I[BETOB: OJUH IS
e 1BeTa (doHa, OJIMH IS 3ar0JI0BKA, OJUH JUIsl TEKCTA.
2. Jlns GoHa U TEKCTa UCIOIb30BATh KOHTPACTHBIE 1IBETA.
[IpencraBiaenu PexoMeHyercs HCIOIB30BaTh KOPOTKUE CIIOBA U MPEAIOKEHUS.

[\ I

MuHUMH3HPOBATH KOJMYECTBO MIPEJIOTOB, HAPEUHH, TPUIAraTeIIbHBIX.
3. 3aroyioBKM JOJKHBI IIPUBJIEKATh BHUMAHUE ayJUTOPHH.

O6bem
uH(popManun

He crout 3anonHATh OIMH ciail CIUIIKOM OOJIBIINM 00BEMOM MH(YOPMAIIUH: JIIOIN
MOTYT €IMHOBPEMEHHO 3allOMHUTH He OoJjiee TpexX (pakToB, BHIBOJIOB, ONPEIEICHUH.

Kontpoanpyemsie komnerenunu: OK 01, OK 02, OK 04, TIK 2.5



4.2. PyOeskHbIil KOHTPOJIb

Py6exuspiii koHTpons mo aucuumauHe (mpeamery) OVIL.13 buonorus mpoBoautcs B ¢opme
KOHTPOJIBHBIX PabOT Ha OTHEIBHBIX 3aHATHUAX IIOCJIE 3aBEPIICHUS] W3YUYEHUS IEPBOTO, BTOPOTO H
4eTBepTOro paszaenoB. [locne 3aBeprneHus MATOrO pasfena pyOeKHbI KOHTPOIb MPOBOAUTCS B (hopme
3aIUTHI Keica: MPeCTaBICHUS PE3YIbTATOB PEIICHUS KEMCOB (BBICTYIUICHHE C MPE3CHTAIINCH ).

4.2.1. KonTpoabHas padora «MoJieKyJIsIpHbIii yPOBEeHb OPraHU3alNHU KMBOT0)

Pe3yabTaThl 00y4eHusi: XapakTepu3oBaTh CTPYKTYPHO-(QDYHKIMOHAIbHYIO OPraHU3alNI0 KIETKU
Ha OCHOBE HaOII0/IEHUS.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

B pesynbrate ocBoenus mepBoro pasnena «Kietka — CTpyKTypHO-(YHKIMOHAJIbHAs €JMHULA
KUBOT0» 00y4arOIINUecss CMOTYT:

— XapaKkTepu30BaTh CTPOCHHE U (YHKIIMU OCHOBHBIX OMOIIOJUMEPOB, KIETKH U €€ CTPYKTYPHBIX
JJIEMEHTOB;

— OIPEJENATh pe3ybTaThl U3MEHEHHs TeHETHYECKOT0 KOJIa B ITPOIECCax MaTPUYHOIO CUHTE3a;

— OpPraHru30BbIBATH Ha6J'IIOI[€HI/IC OMOJIOTHYECKHX OOBEKTOB Ha MOJICKYJISIDHOM MW KJIICTOYHOM
YPOBHE.

Kontponbhaast pabora mpencraBisger coOoW 3agaHus B TECTOBOW (opMe pa3iMyHOIO YpOBHS
CJIO)KHOCTHU: «HHU3KUI», «CPEIHUIH» U «BBICOKHIDY. B 3aBUCMMOCTH OT THUIIa M TPYJHOCTH 33aJaHHS €ro
BBIITOJIHCHHUE OLICHUBACTCA PAa3HbIM YHCJIOM O6ajutoB. BrInmonneHue KaXXJ0ro 3ajgaHuss «HU3KOI'o» YpOBH:A
CIIO)KHOCTH olleHuBaeTca 1 Oamuiom. 3a BBINOJHEHHE 3aJaHUM «CPEJHETo» YPOBHSA CIOXHOCTH B
3aBUCHUMOCTH OT HOJHOTHI U MIPaBWJIBHOCTH OTBETA MPUCBAUBAETCs /10 2 OaljIoB.

K 3ajmaHuio «BBICOKOTO» YpPOBHSI CIOKHOCTH OTHOCUTCS pelleHue 3agad. [Ipu mnpaBuiIbHOM
pEIIeHIH 3aJaHI «BBICOKOT0» YPOBHS MTPHUCBanBaeTcs 3 Oaia.

Pacnpenenenue 3a1aHuii 1O YPOBHSM CJIO’KHOCTH NPEJICTABICHO B ClIEAYIOUIeH TabauLe:

YpoBeHnb IIpouentHoe
CJIOKHOCTH Bbana coJep;KkaHue Tun Bonpocos

3aaHus 3aJaHui

Husknii 1 65% - 3a7laHUS C BBIOOPOM OJTHOTO MPABUIIBHOTO OTBETA

Cpennuit 2 15 % - MHO>XECTBEHHBI BBIOOD;
- BOMPOCHI HA YHOPSAIOYMBAHUE WJIH YCTAaHOBJICHHUE
MPpaBWIHLHOMN MOCJIEA0BATEILHOCTH

Bricokuii 3 20 % - CUTYyaI[MOHHbBIC 3a1a4u WIn BOIPOCHI
MPEAYyCMaTPUBAIOIIUE Pa3BEPHYTHIA OTBET

Kpurepuu oneHuBaHus pyOoeKHONH KOHTPOJIbLHON PAOOTHI:

Ouenka IIpoueHT BHIOJIHEHUSI
«OTIUIHO» 85-100%
«XOPOULIO» 70-84%

«YZOBJIETBOPUTEIIHHO 50-69%
«HEYAOBJIETBOPUTEIHLHO» MeHee 49%




1. Azotuctoe ocHoBaHuE afeHuH B MoiiekyJie JIHK kommiementapHo...
1) ryanuny;
2) LUUTO3UHY;

3) ypauuiy;
4) TuMuURYy.

2. K nypHvHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSATCHL...
1) ameHuH U TyaHUH;

2) ryaHuH M LIUTO3MH;

3) UUTO3HH U ypaIlu,

4) ypauuni u aJieHuH.

3. Beibepute pynkuuto uPHK?

1) XxpaHeHue reHeTH4ecKoi HHPOopMaIuy;

2) TpaHCIIOPT aMHUHOKHUCIIOTHI B pHOOCOMY;

3) BXOAWT B COCTaB pubOCOM;

4) nepenoc renetnueckoit uHpopmanuto ot JJHK k pubocome.

4. KitleTkn 9yKapHOT HE COEpKaT...
1) muzocowm;

2) pubocom;

3) Me30coM.;

4) xommekca ['oabKH.

5. KneTku npokapHuoT coaepkar...
1) KJIETOYHBIN LEHTD;

2) SHAOIIa3MaTHUECKYIO CETh;

3) pubOCOMBI 1 ME30COMBI;

4) xoMIUIeKc ["OIbIKHM U TU30COMBI.

6. Kakue opraHouipl BCTPEUAIOTCS TOJILKO B PACTUTENBHBIX KJIETKaX?
1) sHOOMUIa3MaTHYECKAs CETh;

2) MIaCTU/IBI,

3) MUTOXOHJIpUH;

4) xomruiekc [ombmKu.

7. B meTadazHOM XpOMOCOME BBIJICIISIOT. ..
1) meun u LeHTpocoMy;

2) LEHTPOCOMY U LIEHTPHUOJIH;

3) LEHTPHOJIN U LIEHTPOMEDY;

4) ueHTpoMepy U IIICUH.

8. K aBToTpodam oTHOCSTCA...

1) BUpycHI;

2) XeMOCHUHTE3UPYIOITUE OAKTEPHH;
3) rpudBsI;

4) mapa3uTHYECKHUE OAKTEPHUH.

9. Tpanckpumnius — 3TO...

1) cBsa3piBanre aMUHOKHUCTOTHI ¢ TPHK;
2) mepeHoC aMHUHOKUCIIOTHI B pUOOCOMY;
3) yasoenue monekyisl JJHK;

4) cuare3 nPHK na matpumne /IHK.



10. Ecnu xogupytomas 6enok yacth reHa coaepxut 6000 map HyKI€OTHAOB, TO CKOJIBKO aMUHOKHUCIIOT B

KOJUpyeMoi MoJieKyiie oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyucieHHbIx 00JIE3HEH, BRI3BIBAIOTCS BUPyCaMu?

1) TyGepkyne3 u nudrepus;
2) Mudrepus u CIIN/;

3) CITU/ u rpunm;

4) rpunim u TyoepKyes;

12. B pe3ynpTaTe nNepBOro JejaeHus Meio3a IPOUCXOMT:

1) yBenuueHne Habopa XpoMOCOM;
2) ymMeHbllleHHne Habopa XpoMoCoM;

3) coxpaHeHHEe UCXOAHOTO Habopa XPOMOCOM.

13. Yro mpoucxonut B aHadaze 11 meiioza?

1) ciupanuzanusi XpoMocoM;

2) PAaCXOKACHUC K ITOJIOCAM JABYXPOMATUAHBIX XPOMOCOM;

3) pacxoXJIeHHUE K MOJIFOCaM XpOMAaTHI;

4) PpacCIoJIOKEHNUE XPOMOCOM B INIOCKOCTHU 3KBATOPA KIICTKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun

DOyHKIHS

1) pubocoma

A) niepeBapuBaHHE OTMEPIIHMX KICTOK

2) XJIOPOIIACTHI

b) doTocunTe3

3) TM30COMBI

B) cuHTE3 OCnKa

4) IEHTPUOIHN

I") oOpazoBaHue BepeTeHA ICIACHUS

15. BBI6epI/ITe XUMHUYCCKHUEC 3JICMCHTHI KJIICTKH, KOTOPBLIC BXOAAT B COCTAB OPraHUYCCKUX BCIICCTB!

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

4) BOJIOPOT;
5) KuCIOpOI;
6) menpb;

7) a3or.

16. YcraHOBUTE COOTBETCTBUE

['pynmnsl aMUHOKHUCIIOT [IpencraBurenu
1) HeiirpanbsHbie A) TIIyTaMHUHOBas KUCJIOTA
2) Kuciblie b) nu3un
3) OCHOBHEIE B) amaaun

17. B monexyne JHK nykneoTuasl, coaepxamue aaeHuH, cocTaBisitoT 10%. CKOIbKO MPOIEHTOB B

JAHHOM MOJIEKYJIE HYKJICOTUIOB, COJIEPKAIINX IUTO3UH?

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




18. B monekyne PHK nykieotuasl, cogepskauue ypauui, coctaBisitoT — 30% u agenun — 40%. Ckonbko
MPOLEHTOB aJICHWIOBBIX HYKJICOTUIOB conaepxkutcs B nenu JJHK, koMmmiemeHTapHON TOM, Ha KOTOPOM
cuHTe3uposanacs 3tra PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactok monekynsl JJHK cocrout m3 60 map Hykneotunos. Ompenenure IIMHY 3TOTO ydacTKa
(paccrosinue mexay nykieotuaamu B JIHK coctasnsier 0,34 aHm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment monekyisl JJHK conepxur 1230 HykineoTuaHbIX 0cTaTKOB. CKOJNBKO aMUHOKHCIOT OyIeT
BXOJMTH B COCTaB Oenka?

1) 205;
2)410;
3) 408;
4) 360.
9TaJI0HBI OTBETOB:
Ne 3aanus 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 3aanus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5,7 1B; 2A; 3b 4 3 1 2

4.2.2. KonTpoabHas pabora «CTpoenne u pyHKIMH OPraHU3Ma»

Pe3y.]'II)TaT])I Oﬁy‘leHHﬂI HpOFHO3I/IpOBaTB BO3HHUKHOBCHHEC MPU3HAKOB B XO0J€C MHANBUAYAJIBHOTO
Pa3BUTHUA U PA3SMHOXCHUA OPraHUu3MOB.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

B pesynbrate ocBoeHus Broporo paszaena «CtpoeHue M (YHKIMH OpraHM3Ma» oOydaroliuecs
CMOTYT:

- OIIMCBIBATH CTPOEHUE U B3aUMOCBSI3b 4aCTE€l MHOTOKJIIETOYHOTO OPTaHU3Ma;

- XapaKTepu30BaTh CIIOCOOBI Pa3MHOKCHHUS;

- OIIMCBIBATH CTaJIMHM OHTOT'€HE3a PACTEHUI, dKUBOTHBIX U YEJIOBEKA;

- OIIACBHIBATh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U H3MEHYUBOCTH.

KonrtponsHast paboTa mpexncrtaBiseT coOOW 3agaHMs B TECTOBOM (hopMe PpazIMYHOIO YpPOBHS
CJIIO)KHOCTH: «HHU3KHID), «CPEOHUN» U «BBICOKHI». B 3aBUCMMOCTH OT THIIA M TPYJHOCTH 3aJaHUS €ro
BBINOJIHEHHE OLIEHUBACTCS PAa3HBIM YUCIOM OayioB. BhINomHEHNHE KaX0ro 3aJaHus «HU3KOI0» YPOBHS
CIIO)KHOCTH oOlleHuBaeTca 1 Oamuiom. 3a BBINOJNHEHHE 3aJaHUA «CPEJHETO» YPOBHS CJIOXHOCTH B
3aBHCUMOCTH OT MOJIHOTHI ¥ IPABUJIBHOCTH OTBETA NMPHCBAUBAETCS 10 2 OaJIJIOB.

K 3agaHuio «BBICOKOI0» YypOBHS CIIOKHOCTH OTHOCHUTCS pelieHue 3anad. llpu npaBuibHOM
pELIEeHNH 3aJaHUH «BBICOKOI'0» YPOBHs ITpUCBanuBaeTcs 3 Gaa.




Pacnpe;[eneHI/Ie 3aJIaHUM 110 YPOBHAM CJIOXKHOCTH IIPEACTABJICHO B CHC,HYIOU.ICIZ Ta6J'II/II_IeI

Yposenn IIpouenTHOE
CJIOKHOCTH baan coaep:kaHHue Tun Bonpocos

3aaHus 3aJaHui

Huskunii 1 65% - 3a7IaHUs C BBIOOPOM OJTHOTO IIPABUIIBHOTO OTBETA

Cpennuit 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BOMPOCHI HA YMHOPSAIOYMBAHUE WIM YCTAaHOBJICHHUE
MPaBUIILHOM MOCIE0BATENHHOCTH

Bricokuii 3 20 % - CUTYallMOHHbBIE 3a7a4u 158107 BOIIPOCHI
MpeyCMaTPUBAIOIIIHNE PAa3BEPHYTHI OTBET

Kputepuu orieHuBaHus pyoeKHOH KOHTPOIbHON PaOOTHI:

Ounenka IIpoueHT BBINOJTHEHHUS
«OTJINYHO» 85-100%
«XOpOILIO» 70-84%
«YJOBJIETBOPUTEIIHHO 50-69%

CHCYOOBJICTBOPUTCIILHO»

menee 49%

1. Kakoii crtoco0 pa3MHOXKEHUS SBIISETCS TIOJIOBBIM?
1) BereratuBHOE pa3sMHOXEHHE
2) 'enepaTuBHOE pa3MHOXKECHHE
3) [loukoBanue
4) IlpuBuBKa

2. KakoBbl MUTOJOTHNYCCKHUEC OCHOBLI ITOJIOBOI'O PA3MHOKCHHA Opl"aHI/IBMOB?

1) Cnocobnocts JJHK k permkanmu

2) IIponecc hopmMupoBaHUs CIOP
3) Hakoruienue sneprun Mosiekyiaoin AT®
4) Marpuunsiii cuate3 u-PHK

3. Kakue reHsl He UMEIOT NAPHBIX AJUIEIbHBIX [€HOB B OpraHusme?
1) PeueccuBHeble

2) domu

HaHTHBIC

3) Cuenenssle ¢ Y-XpoMOcoMO
4) CrerieHHbIE ¢ ayTOCOMaMH

4. IToTOMCTBY HE MepeIatTCs MyTalluu

1) I'ennsle

2) XpoMOCOMHBIE
3) Comarunueckue
4) I'enomHBIC

5. YKaXuTe reHOTHN YeJIOBeKa, €CIIU 10 PEHOTHUITY OH CBETJIIOBOJIOCHIN 1 TOTyOO0TIIa3hIid

1) AABB

2) AaBsB
3) aaBB




4) AaBB

6. Biiustnue ofHOTO TreHa Ha pa3BUTHUE MHOTUX IPU3HAKOB CBUAECTEIIbCTBYET
1) O BausiHMM reHOB Ha (P OPMUPOBAHNE TPU3HAKOB

2) O 1emoCTHOCTH IeHOTHIA

3) O6 aBTOHOMHOCTH T'€HOB

4) O BBICOKOW aKTHBHOCTH I'€HOB

7. Hanuuue B raMeTe OJHOTO reHa U3 KaXk10i Mapsel ajuiesel - 3TO UTOJIOrMYecKasi OCHOBA
1) XpoMOCOMHOI1 TeOpUM HACIIEICTBEHHOCTH

2) 3aKoHa CLEIUIEHHOTO HacJel0BaHUs

3) 3akoHa HE3aBUCUMOTO HACJICIOBAHMS

4) I'unote3bl YUCTOTHI FaMeT

8. Kak 0003Ha4aroTCs reHOTUITBI 0cO0e Npu TUTMOPUIHOM CKPEIIMBAHUU
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBsB

4) Aaaa x BeBB

9. CkoJIbKO Map agbTEPHATUBHBIX MPU3HAKOB U3Y4atOT IPU MOHOTHOPHIHOM CKPELUBaHUN
1) Onny

2) e

3) Tpu

4) Yetnipe

10. Y opraHu3smMOB ¢ OJMHAKOBBIM TE€HOTUIIOM IIOJl BIMSHMEM YCIOBUH Cpeabl BO3HUKAET
W3MEHYUBOCTb

1) KomOunaruBHas

2) 'enoTunuueckas

3) HacnenctBennas

4) MonudpukanoHHas

11. 3menenue nociie0BaTenbHOCTH HYKJIEOTUA0B B MoJiekyJse JIHK - 3to myTanus
1) l'ennas

2) 'enomHas

3) XpomocoMHas

4) AytocomHast

12. Kakas 6oJie3Hb 4elloBeKa - pe3ysbTaT FeHHON MyTalluu
1) Cunapom npuobpeTéHHOro UMMYyHOAePUITUTA

2) I'punn

3) CeproBHIHOKIICTOYHAS AaHEMUS

4) I'enatut

13. Yucrast 1uHUS pacTeHUN - 3TO IOTOMCTBO
1) 'ereposuroTHeIx hopm

2) OHoli caMOoONBUISIOLIEICS 0co0u

3) MexcopToBoro rudopua

4) JIByX TeTepO3UroTHBIX JTUHUM

14. Yem 3urora oTJIMYaETCSt OT TaMEThI?
1) cogepxut aBOIHOM HAOOP XpOMOCOM



2) coaepKUT OJUHAPHBIN HAOOP XPOMOCOM

3) obpasyetcs B pe3yJibTaTe OTUIOA0TBOPEHUS

4) obpazyercsa myTém Meno3a

5) ABIISIETCS MIEPBOM KJIETKOW HOBOT'O OpraHu3Ma

6) 3TO cHeNMaTu3UPOBAHHAS KJIETKA, yUYACTBYIOIIAS B IOJIOBOM Pa3MHOKCHHUH

15. YcTraHoBHTE COOTBETCTBHUE MCXKIAY NPU3HAKOM U3MCHUYHUBOCTU U e€ BUIAOM:

[Ipu3Hak U3MEHYUBOCTH Bua nsameHunBocTH
A) o0ycnoBiieHa OSBIIEHHEM HOBOTO COUETaHUS HYKJICOTUIOB B T€HE 1 )myTanuonHas
b) o0ycnoBneHa n3MEHEHHEM T'€HOB U XPOMOCOM 2)KOMOMHATHBHAS

B) y H0OTOMKOB NOSBIISIOTCS] HOBBIE aJII€IIbHBIE T€HBI

I') ocHOBOI1 CITy’KUT HE3aBUCUMOE PACXO0KIEHHUE TOMOJIOTUYHBIX XPOMOCOM
J1) y ocobeii u3mensiercst konuuectBo win cTpykrypa JHK

E) o0ycnoBnena konbroranueil 1 nepeKpécToM XpoMocoM

16. VYcraHoBuTE MOCIENOBAaTEIIbHOCTh pA3BUTHUS MANOPOTHUKOB, HA4yMHAasi CO B3pOCIOrO
Opra"usma.

1) pa3BuTHE HA HUKHEHN CTOPOHE 3aPOCTKA MY>KCKHMX M JKEHCKHUX TaMeT

2) oOpa3oBaHME HA HWXKHEH CTOPOHE JIMCTA NAlOPOTHUKA CIIOPAHTHEB CO CIIOPaAMHU

3) nepeaBrKEHHE CIIEPMATO30UI0B K SHMIIEKIIETKE ¢ TOMOIIbIO BOJIbI, OTNIOI0TBOPEHUE

4) nmpopacTaHue CIOpbl U pa3BUTHE U3 HEE MAJICHbKOMN 3€JIEHOM TUIACTUHKH - 3apOCTKa

5) pa3BUTHE U3 3UTOTHI 3apOJIbIIlIa, KOTOPBIN MPEBpAIA€TCs BO B3pOCIOE paCTEHHE NAlOPOTHHKA

17. KakoBa BEpOSATHOCTb POKIEHUS BBICOKHX JETEH y I€TEPO3UTOTHBIX POJUTENEN C HU3KUM
pOCTOM (HM3KOPOCIOCTh JOMUHUPYET HaJl BBICOKUM POCTOM)?

1) 0%

2)25%

3)50 %

4)75 %

18. Omnpenenure IeHOTHUIBI pOAUTENEH, MMEIOLIMX KapHe I71a3a, €ClIM B MX IMOTOMCTBE TpH
KaperasbIX U OJIMH roryooriias3siii pe0EHOK (A - Kapue Iiia3a JOMUHUPYIOT HaJl TOJIyObIMU).

1)aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Omna wu3 mnenouek JIHK cocrour w3 nykineorumos: ATI-AL-TAL-I'TT. Kakora
MOCJIeIOBATEIbHOCTh HYKJICOTHIOB Ha BTOPO# Lienouke 3toi Mojiekyiisl JJTHK.

1) ATH-ALLU-TAL-T'TT

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

3) TAT-TIT-LTT-LIAA

4) TTT-UAT-ILA-LTA

20. I'mamkas okpacka apOy30B HacleayeTcsl Kak pelecCHBHBIN mpu3Hak. Kakoe MmOTOMCTBO
TIOJTYYUTCSI OT CKPEIIUBAHUS ABYX F€TEPO3UTOTHBIX PACTEHUH C MOJIOCATHIMU ILIOAAMU?

1) 25% - ¢ monocatoit okpackoi, 75% - ¢ TIaaKoN OKpacKoil.

2) 50% - ¢ monocaroit okpackoi, 50% - ¢ TIagKoN OKpacKo.

3) 75% - ¢ monocatoit okpackoi, 25% - ¢ TIaaKON OKPacKoil.

4) 85% - ¢ monocaroit okpackou, 15% - ¢ rmagkoi okpackoi.



ITAJIOHLI OTBETOB:

Ne 3aanus 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 3amanus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 A1,b1,B2,12,01,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KonTpoJsbHas padora «TeopeTuueckue acneKThbl IKOJI0T N

PesyabTar 00yueHus:: ApPryMEHTHPOBATh HEOOXOIMMOCTh COXPAaHEHUS MHOT000pa3us
OPTraHU3MOB C IIeJIbI0 OEPEKHOTO OTHOILIEHHSI K OKPY KaIoLIeH cpene.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I[IK 2.5

B pesysbrare 0CBO€HUS YEeTBEPTOro paszena « IKOJOTUs» 00yUaroIuecs: CMOTYT:

- OITUCBIBATH CBA3b MCXKY OPraHu3MOM U cpenoﬁ €ro 06I/ITaHI/I$[;

- YyCTaHaBJIMBATh CBSI3b CTPYKTYPbI U CBOWCTB 3KOCUCTEM;

- yCTaHABJIMBATH CBSI3b MEXKAY CTPYKTypaMu Ouochepsr;

- OMMCHIBATH INI00AJIbHBIE U PETHOHATIBHBIE SKOJIOTHYECKHE POOIEMbl U MYyTH UX MUHUMHU3ALUH.

KonrponsHast paboTa mpencraBiseT coOOW 3amaHHs B TECTOBOH (hOpMe pazIMYHOTO YPOBHS
CJIO)KHOCTHU: «HHU3KUI», «CPEIHUIH» U «BBICOKUID». B 3aBUCMMOCTH OT THUIIa U TPYJHOCTH 33aJaHMs €ro
BBITTIOJTHCHUC OLICHUBACTCA PA3HBIM YHCJIOM O6ajutoB. BrInmonneHue KaXa0ro 3ajJjaHus «HU3KOro» YpOBHA
CIIO)KHOCTH olleHuBaeTca 1 OamioMm. 3a BBINOJHEHHE 3aJaHUM «CPEJHEro» YPOBHS CIOXHOCTH B
3aBUCHUMOCTH OT IIOJHOTHI U IIPaBWJIBHOCTH OTBETA PUCBAUBAETCS 10 2 OaljIoB.

PacnpeneneHue 3a1aHuil 10 YPOBHSM CJIO’KHOCTH NIPEJICTABJICHO B ClICAYIOUIeH TabauLe:

YpoBenb IIpouenTtHoe
CJIOKHOCTH bann cojepxaHue Tun Bonpocos
3alaHus 3alaHui
Husknii 1 75% - 3a7IaHUS C BBIOOPOM OJTHOTO MPABHUIIHHOTO OTBETA
Cpennuit 2 15 % - 33/1aHUS Ha BBIOOP U3 MPEIJIOKEHHOTO CITUCKA
Bricoknii 3 10 % - 3aJaHMs Ha COCTaBJIICHME Tap OpPraHu3MOB U3
MPEIJIOKEHHOTO CITUCKA

Kputepuu orieHuBanus pyoeKHOH KOHTPOJIHLHON PaOOTHI:

Ouenka IIpoueHT BbINOJIHEHUS
«OTIUIHO» 85-100%
«XOpOLIO» 70-84%

«YJOBJIETBOPUTEIHHO 50-69%
«HEYAOBJIETBOPUTEIBLHO» Menee 49%

1 Dkosorus - HayKa, U3y4aronas:

A) BusiIHUE 3arps3HEHUI Ha OKPYXKAIOLIYI0 Cpeay

b) BnusiHMe 3arps3HEHU Ha 3J0POBbE YEIOBEKA

B) BnusiHuE 1EATENPHOCTH YEJIOBEKAa Ha OKPYIKAIOUIYIO CPEdy

I') B3aUMOOTHOIIICHUSI OPTAaHU3MOB C OKPY’KAIOIIeH WX cpefoi oOuTaHus (B TOM 4YHCIIe MHOTrooOpasue
B3aMMOCBSI3€H UX C APYTUMH OPraHU3MaMH U COOOIIECTBAMHU )




2. TepMUH «3KOJOTHs» MPEIT0KHIT:
A) Apucrorens

b) D. I'ekkenn

B) Y. lapBun

I') B. 1. Bepnaznckuii

3. Cramusi pa3BuTHsl OMOCQEpbl, KOTJa pa3syMHasl 4ejoBeYecKasl ICSITEIbHOCTh CTAHOBUTCS TJIABHBIM
(ompenensitonuM) GaKTOPOM pa3BUTHS HA HalllEH TUTAHETE, Ha3bIBACTCSI:

A) TexHochepoit

b) antponocdepoit

B) noocdepoit

I') conmocdepoii

4. Tlomynsiust - 310:

A) rpynmna opraHu3MOB OJTHOTO BUJa, 3aHUMAIOIIAs OMPeAeIEHHOE MPOCTPAHCTBO U (HYHKIIMOHUPYIOIIAS
KaK 4acTh OMOTHYECKOI0 CO00IIecTBa

b) rpynna opranu3mMoB pa3HbIX BHJIOB, 3aHUMAIOIIAs ONPEAEICHHOE MPOCTPAHCTBO U YHKIIMOHUPYIOIIIAS
KaK 4acTh OMOTHYECKOI0 CO00IIecTBa

B) coBokymHOCTh 0co0el, PYHKIIMOHUPYIOIUX KaK 9aCTh OMOTHYECKOTO COO0IIeCcTBa

I') coBokynHOoCTb o0coOelf OIHOM ceMbH, KOHTPOJMPYIOIIUX OIpPEIEIeHHOE MPOCTPAHCTBO H
(GYHKIIMOHUPYIOIIUX KaK YacTh OMOTUYECKOTO coo0IIecTBa

5. CnoxxHasi mpUpOJHAs CUCTeMa, 00pa3oBaHHAs COBMECTHO XMBYIIMMHU U CBSI3aHHBIMH JIPYT C JIPyroM
BUJIAMH, Ha3bIBACTCS:

A) sxocucremoit

b) 6uoTomnom

B) Guonenozom

I') 6uocdepoii

6. O0osouka 3eMJH, HaceJICHHAs )KUBBIMH OPTaHU3MaMU, HAa3bIBACTCS:
A) 6uocdepoit

b) tponocdepoii

B) 6uoreonenozom

I') ax30chepoii

7. [IpupoaHoe KU3HEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIIECTBOM, Ha3bIBACTCS:
A) skocucreMon

b) 6uoneno3om

B) 6uotonom

I') apeanom

8. Coo0111ecTBO KUBBIX OPraHU3MOB M Cpelbl UX OOWTaHHS, COCTABJISAIONICE €IUHOE IIEJI0E€ Ha OCHOBE
YCTOMYMBOIO B3aUMOJEHCTBUS MEXK/Y AJIEMEHTAMU KUBOW U HEXKUBOW MPUPObI, HA3bIBACTCS:

A) nomynauuen

b) sxocucremoit

B) 6uocdepoii

I') Guonieno3zom

9. Kakune n3 abnornueckux ¢akropos (1 — MuHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPO/) TUMUTHPYIOT
pacnpocTpaHeHHe KHU3HHU B OKeaHe, HO OOBIYHO HE JIMMUTHPYIOT PACIIPOCTPAHEHHE )KU3HU Ha cymie?
A)l,2

b) 1,4

B)2,3

N24



10. Dxonoruueckue (akTopbl, OKa3bIBAIOIIME HAUOOJIbIIEE BIMSHUE HA YHUCIEHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIUXCSL:

A) abuoTtnueckue

b) 6uotuueckue

B) anTponorennsie

I') abuotuueckue u GuoTHYecKue

11. CTpouTenbCTBO MIIOTHHBI MOXKHO PACCMAaTPUBATh Kak MpuMep ¢GakTopa:
A) abuOTHYECKOTO

b) 6uotuueckoro

B) antponorennoro

I') BooO111e HE IKOJIOTUYECKOTO

12. TonepaHTHOCTbH — 3TO CIIOCOOHOCTH OPraHU3MOB:

A) BbIIEP)KUBATh U3MEHEHUS! YCIIOBUH KU3HU

b) npucnocabauBaThCsl K HOBBIM YCIIOBHUSIM

B) 06pazoBbIBaTh JIOKaJIbHBIE (POPMBI

I') mpucniocabnuBaThCS K CTPOTO ONPEAEICHHBIM YCIOBHUSIM JKU3HU

13. CooTHOLIEHUSI MEXAY dHEPTUeH, MOJyYeHHONH OpraHM3MOM H3BHE, U €€ PacXoJOM Ha MOCTPOEHHE
TEJA U MPOLECCHI KU3HEAEATEIbHOCTH Ha3bIBAIOT:

A) sHepreTuyecKkuM OrO/IKETOM

b) sHepreTrueckoil CTOUMOCTBIO

B) sHepreTrueckum pecypcom

I') rermoBeIM Ganmancom

14. BHemiHee cX0/ACTBO, BOSHHUKAIOIIEE Yy MPEACTABUTENEH pa3HBIX HEPOACTBEHHBIX BHUIIOB B pe3ysbTare
CXOHOTO 00pa3a KU3HU, HA3bIBAIOT:

A) KOHBepreHuuen

b) napannensHoii 3BOMIOIIMEN

B) xuzHenHoi Gopmoit

I') Mmopdonorunueckoii aganranuei

15. Tlomymsiuust, KOTOpasi 3aHUMAET B COCTaBE OMOIIEHO3a ONPEICIICHHOE MOJI0KEHUE, HA3bIBACTCS:
A) )xu3HeHHOH (hopmoi

b) skonoruueckoii Huien

B) skotumnom

I') apeanom

16. Pacipenennre nepednciieHHbIe (DaKTOPBI CPEJIbI [0 TPEM KaTETOPHSIM:

buotnueckue AOnoTHYECKHE AHTpOHOFeHHLIC

XUIIHUYECTBO, BBIPyOKa JIECOB, BIIAXHOCTh BO3/yXa, TeMIlepaTypa BO3[yXa, I[apa3suTHU3M, CBET,
CTPOMUTENIBCTBO 3/IaHHMM, JaBJIEHHE BO3JyXa, KOHKYPEHILMs, BBIOPOC YIVIEKHCIOIO Tra3a 3aBOJOM,
COJIEHOCTb BOJBI.

17. Y3 npeuio)KeHHOTO CIMCKa COCTaBbTE Mapbl OPraHU3MOB, KOTOPBIE B IPUPOJIE MOTYT HaXOAMUTHCS B
CUMOMOTHYECKHUX (B3aMMOBBITOJHBIX) OTHOLICHUSX MEXKIY cOoOOH (Ha3BaHMS OPraHW3MOB MOXHO
UCIOJIb30BAThH TOJIBKO OJIUH pa3):

myena, Tpub moadepe3OBHK, aKTHHUS, Oepe3a, pak-OTIICIbHHUK, KOJOKOJBYMK, OCHHA, KIeBep, Ipud
MI0JIOCHHOBHK, KITyOS€HbKOBBIE a30THUKCUPYIOIIUE OaKTEpUH.

18. U3 MNPEAJIOKCHHOTO CIIMCKAa COCTAaBbBTC IIapbl OPraHU3MOB, MCKAY KOTOPBIMH B HNPUPOAC MOTYT




00pa3oBbIBaThCA Tpoduueckre (MUIIEBbIC) CBSI3U (Ha3BaHUS OPraHU3MOB MOXXKHO HCIOJIB30BaTh TOJIBKO
OJIVH pa3):

LaruIsl, UBa, T, ame0a, 3asl-pycak, MypaBei, BOIHbIe OaKTepuH, KabaH, JATyIIKa, CMOPOJINHA, POCSHKA,
MYypPaBbUHBIN JIEB, KOMAp, TUTP.

19. BriGepute W3 Cnucka Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOKHO OTHECTH K KOHCYMEHTaM BTOPOTO
MopsiJKa:

TUTP, AU3EHTEpHitHAs ameba, BOJIK, KPOJIMK, MBIIIb, capaHya, sicTpeO, KPOKOIW, TYCh, JINCUIIA, OKYHb,
00Xbs1 KOPOBKA, OEIbI MeBEIb, MEJOHOCHAS MueJa.

20. VI3 mepeyucieHHbIX Ha3BaHUH OPTraHU3MOB BBIOEPUTE PEIYIICHTOB:
MeJBeb, OBIK, Ay0, Oenka, M0IOCHHOBUK, IIUIOBHUK, CKyMOpHsI, *aba, JICHTOYHBII Ye€pBb, THUIOCTHBIC
OakTepuu, 6a00a0, Kanmycra, KakTyC, ICHUIMILI, IPOXOIKH.

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

OTBET r 0 B a | B a B 0 r B B a a a 0
Ne 3amanus 16
OTBET buoTtndeckue — XUITHAYECTBO, TAPA3UTH3M, KOHKYPEHITHS.

AOuoTHYECKHE - BIIAXKHOCTH BO3aAyXa, TEMIICpaTypa BO3AyXd, CBCT, HaBJICHHC
BO31yXa, COJICHOCTb BOABI.

AHTpOTIOTEHHBIE - BBIpYOKa JI€COB, BBIOPOC VYIJIGKHCIIOTO Ta3a 3aBOOM,
CTPOHUTENILCTBO 3JaHUM.
Ne 3amanus 17
OTBET Imaea - KOJOKOIbUHNK

rpub noadepe3oBUK - Oepesa
aKTHHHUSA - PaK-OTIIEITbHUK
OCHHA - TpUO TTOJTOCHHOBUK
KJIeBEp - KITyOSHBKOBBIC a30T(OHUKCUPYIOIIHE OaKTePHH
No 3ayanus 18
OTBET JSTYIIKA - TATUIS
CMOPOJIMHA - TJIS
3asI-pycaK - THTP
MypaBey - MypaBbHUHBIN JIEB
KOMap - pOCsTHKa

HBa - KabaH
BOJIHBIC OaKTEpHH - ameda
No 3amanus 19
OTBET THTP, BOJIK, ICTPeO, KPOKOIWII, TUCHIIA, OKYHb, OCIIBIA MEIABEIb
Ne 3amanus 20
OTBET THUJIOCTHBIC OaKTepUHM, IICHUIINILIT

4.2.4. 3amuTa KelcoB: NPeACTaBICHHE Pe3yJIbTATOB PelICHHUs KeiicoB
Pesyibrar o00ydeHuss mno Teme: AHAIM3UPOBaTh 3TUYECKUE AaCMEKThl COBPEMEHHBIX
UCClleZIOBaHUM B 001acTH OMOTEXHOJIOTUU U TeHETUUECKUX TEXHOJIOTHI.

Kontposmpyembie komnerennuu: OK 01, OK 02, OK 04, TIK 2.5

3amuTa Kelca sBIsSETCS PyOSKHBIM KOHTpOJIEM MO TsATOMYy pasaeny «buonorus B >KU3HH», B
pe3yabpTaTe U3y4eHHUs] KOTOPOTro 00y4arouuecs CMOTYT:

— aHAJIM3UPOBATHh ATUYCCKHE aCTICKThl COBPEMEHHBIX MCCIICIOBAHHMI B 00J1aCTH OMOTEXHOJIOTUH U
FCHETUYCCKHUX TCXHOIOT U,

Jns 3amuThl KelcoB oOywarommmcs Heobxomumo B pamkax BCP moaroroButh ycTHOe



COOOIIIEHUE TI0 pe3yiIbTaTaM PEIICHUs Kekca ¢ TIOITOTOBKOM Mpe3eHTaIUi.

Kputepuu oricHUBaHUS YCTHOTO COOOIICHHUSI:

Kpurepun

Baaasl

OICHUBAHUA

1 0aaa

2 daJi1a

3 0ayaa

1. CootBercTBHE

coJiepKaHue J0KIana

COACPIKAaHUC JOKJIaaa, 3a

coJiepKaHue JO0KJIaia

CoZiepKaHus JOKJIaa | JIUIIb YaCTUIHO UCKITIOUYEHHEM COOTBETCTBYET
3asBIICHHON TeMe COOTBETCTBYET OTJEJIbHBIX MOMEHTOB, | 3asIBJICHHOW TeME U B
3asBJICHHOW TeMe COOTBETCTBYET TIOJTHOM Mepe e€’
3asBIICHHOHN TeME U B packpbIBaeT
MOJTHOM Mepe e’
packpbIBaeT
2. CreneHp packpbITa MaJiasi 9acTh TEMa PacKpbITa XOpOIO, | TeMa PACKPHITa

PACKPLITHA TCMbI

TEMBI; TIOUCK
UH(OPMALIMHU IPOBEECH
HIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuaa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

HO HE B IIOJIJHOM 00BEME;
uHpOpMaLUn
MIPEJICTaBICHO
HEJI0OCTAaTOYHO; B
OTJICTBHBIX CITydasx
HapyIIeHa JIOTUKA B
W3JI0KEHUU MaTepHuaa,
HE COBCEM JIOCTYITHO

[TOJIHOCTHIO;
MIPECTaBIICH
000CHOBaHHBIN 00BEM
nHpOpMaINH;
M3JI0KEHUE MaTepHraa
JIOTHYHO, TOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHATHO TIepeaTh
cofiepKaHMe JIOKJIaia
B BH/JIC [TPE3CHTALH

13 NPEACTaBICHHOU
MIPE3EHTALlUU HE COBCEM
IIOHATHA TCMATHUKaA
HCCIICIOBaHUS, JeTalu
HE PACKPBITHI

Ha OCHOBE
NpEeICTaBICHHOM
MIPE3CHTAIINH
dbopmupyercs oObriee
MOHMMAHHUE TEMATHKU
UCCIIEIOBAHMSI, HO HE
SICHBI JICTaJTH

Ha OCHOBE
MpeICTaBICHHON
MPE3CHTALINH
(hopmMupyercs mosHoe
TMOHUMAHUE TEMaTUKHI
HCCIIeIOBaHMUs,
PACKPBITHI JeTaIN

Kputepnn onieHUBaHNS TPE3EHTAINH:

Banapl
Kputepun onennBanus
0 1 2
MOJIHOTA UCTIOJIb30BaHUs | MHpOpMAIus, uHdopmarusi, MIPE3CHTAIHS COJIEPIKUT

y4eOHOro MaTepuana

UCIIONIb3yeMasl B
MIPE3ECHTALNH, HE
OTHOCHUTBLCS K TEME

Mpe/ICTaBJICHHAS B
MPE3CHTAINH, OTHOCUTCS
K TeMe, HO
HEJ0CTATOYHO ITOJTHO
PacKpbIBAIOT €€
coJIepKaHue

MOJHYIO U YETKYIO
nH(pOpMaIHIO,
JOCTaTOYHYIO IS
(dbopmupoBaHUs
MIPEICTaBICHHS O TEME

JIOTHKA W3JI0KCHUS
Marepuajia B
COOTBETCTBHM C IJIAHOM
1 TEMOM 3aJIaHus

Marepuai
IIPE3CHTALNY HE
COOTBETCTBYET TEME,
IUIaHA HET

MaTepuai Mpe3eHTaun
YaCTUYHO COOTBETCTBYET
TeMe 3aJjaHusl, IJIaH
IIOCTPOEH HE TOYHO

Marepuanl,
MPUBEACHHBIN B
Mpe3eHTalNU
MOJIHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJICHHOMY IUIaHy




TEPMHUHOJIOTHYECKAS U
opdorpaduyeckas
rPaMOTHOCTh

B TIPE3CHTAIHN
IIPUCYTCTBYIOT
opdorpapuueckue
OIIMOKY, HE BCE
TEPMHHBI IPUMEHEHBI
0 CYIIECTBY

B IIpE3EHTalUN
NPUCYTCTBYIOT
opdorpaduyeckue
OIINOKHU, TEPMUHBI
IPUMEHEHbI BEPHO

B IIPE3EHTAIUU
OTCYTCTBYIOT
opdorpapuueckue
OLIMOKHU, TEPMUHBI
MIPUMEHEHBI BEPHO

AKKYpPaTHOCTb U
OpUTrMHAJIbHOCTDH
MMOCTPOCHUA

Mpe3CHTAIHS
MOCTpOEHa 0e3 yuera
KOMITO3UITUH
clIaumoB, 0e3
COOIIOIEHUSA
TpeboBaHU K
mpudTam u
I[BETOBOMY
0(OpMIICHHUIO

Ipe3eHTalMs TOCTPOeHa
C yueToM TpeOoBaHMil K
o(opMIIEHHIO, HO HET
€MHOT0 0O(pOpMIICHUS
CJIaiI0OB

Npe3eHTaINs
MOCTPOCHA B TIOJTHOM
COOTBETCTBHUHU C
TpeOOBaHUSIMU
odopmIIeHHUS,
UCTIOJIb30BaH
OPUTHHAIILHBINA TIOIXO]T
K 0(OPMIICHHIO
CJIaIOB

HIkana nepeBoga 6aj1jI0B B OTMETKY:

17-15 6awios - «5»
14 - 9 Gayu1oB - «4»
8-6 0aIoB - «3»

Menee 6 6a10B HIIM OTCYTCTBHE PaOOTHI - «2)




4.3. IIpomeskyTounast arrecranust (1up¢epeHINPOBAHHBIN 3a4eT)

ITpomexxytounas atrtecranus mno aucuuruinHe (mpenmetry) OVYIIL.13 buonorus mpoBogutcs B
dbopme auddepeHIUPOBAHHOTO 3a4eTa. 3aJaHue BKIIOYACT B ce0s: TECTOBBIC BOMPOCHI, HATIPABICHHBIC
Ha TPOBEPKY YCBOGHHUS TEOPETUYECKOrO MaTepHuala, M 3a/aud W 3aJaHus, HalpaBJICHHbIE HA IPOBEPKY
c(OpMUPOBAHHOCTH NMPAKTUYECKUX YMEHHH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEpHOrO OTBeTa M3 yeThipex U 10 3amaHuii ¢
BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, HAa COOTBETCTBUS OMOJIOIMUECKUX OOBEKTOB, IMPOILIECCOB U
SIBJICHUM.

Yacte 2 comepkuT 4 3amaud M3 pa3HbIX TE€M JUCHMIUIMHBL (mpeamera) U 1 MpakTHUKO-
OPUEHTUPOBAHHOE 3a/laHUE.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I[IK 2.5

Yacrs 1
B 3apanusix 1-15 Bpi0epuTe 0MH NPABUIbHBIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMBI COCTABJISIET MOJIEKVYJIA

1) ne30KcupruOOHYKIEHHOBOM KHCIIOTHI;

2) puOOHYKJIENHOBOM KHUCIIOTBHI;

3) nunupa;

4) nonucaxapuaa.

2. YVIAJIEHUE TUMEPOB TUMHNHA B MOJIEKVIJIE IHK [TPOUCXOAUT B ITPOLIECCE
1) TpancBepcum;

2) penapanuu;

3) peruMKanuu;

4) Tpancopmarum.

3. JUI1 OBPA3OBAHMSA JIMIIUJHOI'O BHCJIOSI BAXHBI B3AMMOJEMCTBUSA MEXIY
MOJIEKYJIAMU JIUTTN/IOB:

1) BogopoHbIE U HOHHBIE;

2) NOHHBIE ¥ KOBAJIEHTHBIE;

3) KOBaJICHTHBIC B TUAPOPOOHBIC;

4) TonpKO THAPOGOOHBIE.

4. YIAJIEHUE TUMEPOB TUMHWHA B MOJIEKVYIJIE IHK [TPOUCXOAUT B ITPOLECCE
1) penapanuu;

2) TpaHcdopmanuy;

3) TpaHCcBepcuu;

4) peruKanuu.

5. 1J11 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT;

2) HYKJICOTH/IOB;

3) MIMKOTEeHa;

4) dochomunuaos.

6. BITPO®A3E MUTO3A JJIMHA XPOMOCOMBI YMEHBIIAETCA 3A CHET
1) TpaHCKpUTITINY;

2) penymiuKaIuu;

3) neHaTypanuu;

4) ciupanu3aium.

7. BIATOJAPS KOHBIOI'ALITUNU 1 KPOCCUHI'OBEPY ITPOUCXOJUT

1) yBenuyeHue 4nciia XxpoOMOCOM BJBOE;

2) oOMeH reHeTndeckoil nHpopManren Mex1y TOMOJIOTHYHBIMU XPOMOCOMAaMU;

3) yMeHbIIIEHUE YHCIIa XPOMOCOM BIBOE;

4) yBenMUYEHUE Yncia raMer.



8. IIOJIMITIEIITUHBIE LHEINN CUHTE3UPYIOTCA HA PUBOCOMAX, HAXO/IALINXCA:
1) B iuTO30J1€ ¥ MOAUPHUITUPYIOTCS TAKKE B IIUTO30JIC;

2) B IMTO30171€, 3aTeM MoAudULupyIoTCs B annapate ['onbmku;

3) Ha MmemOpaHe 3H0IIa3MaTHUYECKOT0 PETUKYIIYyMa, 3aTeM MoIuULUpyoTCs B annapare ['onbxu;
4) B iuTO30171€, 3aTeM MOAU(PULIUPYIOTCS B TIOMEHE JIU30COMBI.

9. UHTPOHBI BCTPEYAIOTCA B TEHAX

1) TONBKO DYKapHOT apxeOakTepuit;

2) syKapuoT U 3y0aKTepui;

3) sybakrepuii U apxedaKTepHii;

4) apxebakTepuii U 3yKapHuoT.

10. BCE PEAKILIMM CMHTE3A OPITAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOJAT

1) o6pazoBanuemM mosiekysn ATD;

2) ¢ 0OCBOOOXKAEHUEM SHEPIHH;

3) pacIiierieHueM BEIIECTB;

4) ucronb30BaHUEM SHEPIUH.

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJVHEHUUN C BEJIKAMU
COCTOUT

1) MUTOXOHIpHS;

2) XxpoMocoMa;

3) ren;

4) xnoporuiacr.

12. JOYEPHUE XPOMATUIBI CTAHOBATCA CAMOCTOSATEJIbBHBIMU XPOMOCOMAMMU
ITOCIJIE

1) cmapuBaHusi TOMOJIOTHYHBIX XPOMATH/I;

2) oOMeHa yyacTKaMH MeX]ly TOMOJIOTHYHBIMU XPOMOCOMAaMH;

3) pazneneHust COeAMHSIIONIEN UX IIECHTPOMEPHI;

4) BbICTpanBaHUS XPOMOCOM B SKBATOPHAIBLHOMN MIIOCKOCTH KIIETKH.

13. TEHETUYECKUI KOJI — DTO:

1) Habop KJIETOYHBIX TCHOB;

2) HyKJIEOTUAHAS [1OCJIEJOBATEIbHOCTD I'€HA;

3) reHeTHYeCKast SKCIPECCUs;

4) cuctema 3amucy reHeTUYeCKON HHPOpMAaIIIH.

14. B KAKUX W3 [IEPEYUCJIEHHBIX OPTAHEJIJI CAMAS BBICOKA S KOHLIEHTPALIUA Ca*
1) sinpe;

2) MUTOXOHIPHSIX;

3) nuTomnnasMme;

4) annapare I'onbmxu.

15. KAKUE U3 [NEPEUMCJIEHHBIX HMXKE CTPYKTYP KIIETKW HE UMEIOT MEMBPAHBI
1) TU30COMBI;

2) XJIOPOILIACTHI;

3) SAIPBILIKHY;

4) annapar ['onbaxu.

ITAJTOHLI OTBETOB:

Ne zamanus 1121314567819 10| 11 12 | 13| 14 | 15

OTBET L{2(4(11314(2(3|1] 4|2 |3 ]|4]|2]3

B 3apanusx 16-25 Bpi6epuTe HECKOIbKO NPABUIBHBIX 0TBETOB MJIH YCTAHOBHTE COOTBETCTBHE HJIH
M0CJIeJ0BATEIbHOCTb:

16. BOCCTAHOBUTE B HCTOPUYECKOM IUIAHE TIOCJIENOBATEJIBHOCTb OSTAIIOB
BO3AEUCTBUA YUEJIOBEKA HA BUOCOEPY:



1) ycuneHue BIUSHUS HAa IPUPOAY C KOPEHHBIM IPpeoOpa30BaHUEM YacTU SKOCUCTEM;

2) u3MEHEeHHE YKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE pOCTa TPaB IMyTEM WX BEDKUTAHUSA U T. TL.;

3) rnobanabHOE M3MEHEHHME BCEX HIKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3M C HEOrpaHHMYCHHOMH
WHTEHCU(PUKAIIMEH XO035ICTBA;

4) cBEpXMHTEHCHBHAs 0X0Ta 0€3 Pe3KOro M3MEHEHHS SKOCUCTEM B MEPUOJ CTAHOBIICHUS YEJIOBEUECTBA;
5) Bo3nelicTBHE Jt0/IeH Ha Onocdepy JTUIh KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE ITPOLIECCHI, ITIPOTEKAIOIUE B ITPO®A3E ITEPBOI'O JJEJIEHNS MEHMO3A

1) oOMeH ydacTKaMu XpOMOCOM;

2) nabop xpomocom u uucio moiaekya JJHK B knerke — 4n4dc;

3) neneHue LEHTPOMEP XPOMOCOM,;

4) bopmupoBaHUE BEpETEHA JCICHUS;

5) BBICTpauBaHHE XPOMOCOM II0 3KBATOPY KIIETKH.

18. KAKHME IMTPOLECCHI [TIPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3BI?

1) cimpanuzanusi XpoMoCcoM;

2) penymukanus moaexya JJHK;

3) pacTBOpEHHE SIIEPHOI 000IOUKH;

4) cuHTE3 OCIIKOB B ITUTOILIA3ME;

5) cunre3 uPHK B sape.

19. MAIJIBIE KPYI'OBOPOTHI VYIJIEPOOJA B BHUOC®EPE MOI'YT OCYHIECTBJIATBCA
CJIIEAYIOUIM ITYTEM:

1) yriekucnslii ra3 BelaenseTcss B aTMocdepy B mporecce (OTOCHHTE3a B THEBHOE BpeMsi, a B HOYHOE
BpEMsI €r0 YacTh MOTJIOMIAETCS PACTEHUSIMH U3 CPEIIbI;

2) YIJIeKHCIBINA Ta3 MorIoniaeTcs u3 atMmocdepsl B mpoiecce (GoToCHHTE3a B JHEBHOE BpEeMs, a B HOUHOE
BpEMsI €r0 YacCTh BBIICIISIETCS PACTCHUSMH B CPENY;

3) yriaekucnblii ra3 aTMocQepbl MOromaeTcsi B mporecce POToCHHTE3a ¢ 00pa30BaHUEM OPTaHUYECKUX
BEIIECTB, & C TUOEIBI0 PACTEHHA M >KUBOTHBIX IPOUCXOJWUT OKHCIIEHHE OPTaHUYECKHUX BEIIECTB C
BBIJICJICHHEM YTIIEKUCIIOTO Tra3a;

4) yriekucislid Ta3 aTMocdepsl MOTIIomaeTcsl B mpomecce (OTOCHHTE3a, a TPU JIbIXaHUH BBIICISICTCS B
atMocdepy;

5) yriekucnslii ra3 aTMocephl MOTJIomaeTCs B Mporecce POTOCHHTE3A, a IPU CKUTAHUH OPTaHUIECKUX
BEIIECTB BBIJENAETCS B aTMOchepy.

20. YKAXKUTE IMTOCIEAOBATEJIBHOCTbD ®A3 OIIJIOAOTBOPEHNM .

1) cnusHUe TaMeT, WM CUHTaMU;

2) MIMCTaHTHOE B3aMMOJICUCTBUE U COMMKEHUE TaMET;

3) KOHTaKTHOE B3aMMOJICHCTBIE TaMET U aKTUBAIIMS SUIIEKICTKH.

21. VCTAHOBUTE ITOCJEJIOBATEJIBHOCTb CTAJIMI MHAWBUIYAJIBHOI'O PA3BUTHAI
YEJIOBEKA, HAUNHAS OT 3UTI'OTHI.

1) bopmupoBaHUE YETHIPEXKAMEPHOTO CEPIIa;

2) obpa3oBaHue 0JIACTOMEPOB;

3) dbopMupoBaHHE HEPBHOU CUCTEMBI;

4) popMupoBaHUE ME30ICPMBI;

5) obpa3zoBaHue IBYXCIOMHOTO 3apOIbIIIIa.

22. BRIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) oOecrieunBaeT MOCTYIJIEHUE B KJIIETKY HOHOB M MEJIKUX MOJIEKYJI;

2) obecrnieunBaeT MepeBIKEHUE BEIIECTB B KIIETKE;

3) OTrpaHUYUBAET LUTOIUIA3MY OT OKPY’KaIOLIEH cpeabl;

4) y4acTBYET B MOTJIOIIEHUH BEIIECTB KIETKOM;

5) mpuaeT KJIeTKe KECTKYI0 Gpopmy;

6) coyxut Marpunen s cuaTe3a nPHK.

23. BBIBEPUTE JIBA TTPU3HAKA HE MMOAXOJAIIUE JJIS OITMCAHUA TPAHCKPUIILIUU Y
OVYKAPUOT

1) oOpa3oBaHue MONMHYKICOTUIHON LETH;

2) coeuHSIOTCS HYKJIEOTH/IbI, COAepIKaIIUe I1€30KCHPUO03Y;



3) maTpuuei ciyxut Mosiekyina JJHK;

4) mpoUCXOIUT B sIZIPE;

5) ynBoenune monekyisl JJHK.

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTSD ITPOLIECCOB OSMBPUOHAJIBHOI'O PA3BUTUA
[MTO3BOHOYHBIX )KUBOTHBIX:

1) 3aKyiajgKa 3a4aTOYHBIX OPTaHOB 3apO/IbIIIIA;

2) HanpaBlIeHHbIE TIEpEMELICHUS KJIETOK U UX U (HepeHIUpOBKa;

3) pa3BUTHE HEPBHOM IJIACTUHKH;

4) cnusiHue AULEKIETKU U CIIepMaTo301/a U 00pa3oBaHUE 3UTOTHI;

5) dbopmupoBaHrEe MHOTOKIETOUYHOTO OJJHOCIOMHOTO 3aPO/IbIIIA.

25. YIIOPAJJOYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA T10 BPEMEHU CYIIECTBOBAHUNA,
HAYMHAS C CAMOU JIPEBHEN ®OPMBI:

1) UenoBek yMelblii;

2) KpomaHbOHIIBI;

3) Heannepranblisl;

4) YenoBek mpsiMOXOISTIIHIA;

5) ABcTpanonuTex.

ITAJOHLI OTBETOB:

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

oteer  |542.13| 14| 245 345 23,1 [2543,1] 1342545231 | 51432

Yactp 2
B 3apanusx 26-30 pemure 3aga4n:

3ananue 26. 3agaya Ne 1. Onpegenure, Kakas OKpacka IBETKOB OyJIET y pacTeHUN ropoxa, MoTyuYeHHbIX
OT CaMOOMBIJICHUSI TOMO3UTOTHBIX POAUTEIHCKUX (POPM C KPACHBIMU H C OEIBIMU IIBETKAMHU, a TAKXKE OT
UX CKpEeUIMBaHUs MEXIy COOO0M.

Pemenne. OGe poautensckue GOpMbI TOMO3UTOTHEI, IO3TOMY 3aMHCh CKPEIIUBAHUI OyIeT ClIeTyOIIeH:

— ot camoomnbutieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT MEepPEeKpeCcTHOro onblieHus: P: AA X aa.

['omo3urotHsie GOpMbI JAIOT €IWHCTBEHHBIA THUII TaMeT, U MO3TOMY MpPH UX CIUSHUM OyJeT MOJIy4eH
eauHcTBeHHbIN TN TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Otget. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIE PACTCHHS JAOT TOJBKO (JOPMBI C KPACHBIMH I[BETKAMH. 2.
Bce nmoToMku pacTeHuit ¢ OebIMU [IBETKaMU OYyIyT OEIOIBETKOBBIMU (OHH BCETIa TOMO3ZHUTOTHHEI). 3. Bee
pacTeHHsi OT CKpELIMBAaHUS  KPAaCHOLBETKOBBIX T'OMO3WUIOTHBIX C  O€JIOLBETKOBHIMU  OyayT
KPaCHOIIBETKOBBIMU (IOMHUHAHTHBIN ()EHOTHUIT), HO TETEPO3UTOTHBIMHU 10 TEHOTHUITY .

3ananme 27. 3agaua Ne 2. Ha peGenka c | rpynmnoit KpoBu B pojjioMe MPETEHAYIOT 1B POIUTEIbCKUE
napsbl:

— 1 mapa: mats ¢ I, oren ¢ IV rpynmnoii kpoBy;

— 2 mapa: martsb co II, oter ¢ III rpynnoi kpoBu.

Kakoii mape npuHaanexxut pedeHok?

Pemenue. PeGenok c¢ I rp. kxpoBu no reHorumy — [°1°. Takoe coderanue amieneit BO3SMOKHO TOJIBKO B
cilydae, eClId TaMeThl M 0T, U MaTepu OyAyT cozaepkaTh amienu 1°. CnenoBaTenbHO, 3Ta KOMOMHAIUS
T€HOB MOTJIa OCYILECTBUTHCS TOJBKO MPHU 3a4aTHH peOeHKa B cilyyae BTOPOM Maphl, KOTJa MaTh U OTell
TETEPO3UTOTHL. 3aMUIIEM CXEMY CKPELMBAHUS:

P:TATI° @xIBI°J; GP: 0,51 A +0,51° GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBuaHO, UTO MEpBast CyNpy>keckas rnapa npeTeHa0BaTh Ha 3TOro pebeHKa He MOXKET, T. K. y Hee MOTYT
ObITh eTh TosibKo co I u III rpynmamu kpoBu:

P:1°I° @ x I A1BJ; F1: 50% 1A 1° u 50%IB I° (y mereit I1 u I11 rp. KpoBu COOTB.).



OtBeTt. PeOeHOK MPUHAATIEKUT BTOPOI Mape CyNpyros.

3ananme 28. 3agaya Ne 3. Onpenenure cpeHUN pa3Mep JIMCTOYKOB Y Oesoro KiieBepa, NOoJy4YeHHOTO OT
CKpEIIMBaHMS T€TOPO3UTOTHBIX PACTEHUM € JIUCTOYKaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpeznensieM reHOTUIBI U 3aIIMCBIBAEM CKpEIIMBAHKE:

P: V ba v x V by v; onpenensem ramersr: GQ: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v; nomyuaem
notomMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBert. [lonyuyeno 4 tuna (EeHOTUIIOB M T'€HOTUIIOB B PAaBHBIX COOTHOHIEHMsX. M3 HuX nmis mepBoro
OyzaeTr XapakTepHa CBEPXAOMHUHAHTHOCTh (CPEJHHUNA pa3Mep JUCTOUKOB 18 MM).

3aganue 29. 3agpaua Ne 4. Ilpoananusupyiite XapakTep I€peladd pPELECCUBHOIO, YacTHYHO
CLIEIJIEHHOTO € II0JIOM, HAaCJIECTBEHHOI'0 3a00J1€BaHUs OT MaTepH K IOTOMKaM.

Pemenne. P:9X aX a X AY A Gomsna F1: QX AXad XaY AF2:9X AXa; $XaXa ;4 XAY A;
dX aY A 6onpHa

OrtBet. bone3ns nepenaercs oT MaTeEPU Yepe3 JETEM U MPOSABIIAETCSA TOJIBKO Y BHYUEK.

3ananme 30. 13 snemeHTOB cooOuiecTBa (1MOJIEBKA, 3€PHO 371aKOB, (DMIIMH, XOPEK) COCTABbTE MUILEBYIO
1enbh ¥ HAa OCHOBAHWU TPABHJIA YKOJOTHUECKON MUPAMHIBI ONPEACITUTE, CKOJIBKO HYKHO 3€pHA, YTOOBI B
Jecy BBIPOC OMH (WIIMH Maccoi 2,5 Kr.

OrBer:

3epHO 371aKOB MEI111b-TI0TIEBKa Xopek ®unuH
2500 kr 250 kr 25 kr 2,5 xr

B Yactu 1 m Yactu 2 npeiacTaBieHbl 3alaHus, OTHOCAIIMECS K TPEM YPOBHSM CIIOKHOCTH:
CHU3KHN», «CPEIHUN», «BBICOKHI». B 3aBHCHMOCTH OT TMIIA M TPYJHOCTH 3aJaHUS €r0 BBIIOJIHCHHE
OLIGHUBAETCS PA3HBIM YMCIOM OayuioB. BhINONHEHHE KaXAOTO 3aJaHHs «HU3KOT0» YPOBHS CIIOKHOCTH
oueHuBaercs | GayioM. 3a BBINOJIHEHHE 3aJaHUH «CPEJHEro» ypOBHS CIIOKHOCTH B 3aBUCHUMOCTH OT
HOJHOTHI ¥ IPaBUIILHOCTH OTBETA MPUCBAaUBaeTcs 10 2 6auIoB.

K 3amaHnio «BBICOKOTO» YPOBHSI CIO)KHOCTH OTHOCUTCS pEUICHHE CUTYyalMOHHBIX 3aaad. 3a
BBIIIOJIHEHUE 3aJJaHUN «BBICOKOTO» YPOBHS B 3aBUCHUMOCTU OT IIOJHOTBI U IIPABUJIBHOCTU OTBETa
MPUCBaMUBAETCs 10 3-X OAIIOB.

3aaHus «HU3KOTO» U «CPENHEr0» YPOBHEHN CIIOKHOCTH IPOBEPSIIOTCS aBTOMaTHUeCKU. OTBETHI Ha
3a/1aHMS] «BBICOKOT'0» YPOBHS ITPOBEPSIIOTCA B PYYHOM PEXHUME.

Pacnpenenenue 3a1aHuii o ypOBHSAM CIIOKHOCTH MPEJICTABIICHO B ClIEAYIOLIeH Tabauie:

Yposennb IIpouenrTHoe

CJI0KHOCTH bana cojiep:kaHue Tun Bonpocos

3alaHuA 3aaHuI

Huzknii 1 50% - 3aJaHus C BBIOOPOM OJHOTO MPABUIBLHOTO
OTBETa

Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;
- BOMNpPOCHl  HAa  YNOPAIOYMBAHHWE WU
YCTaHOBJICHHE MIPABUIIBHOM MOCIIEA0BATENEHOCTH

Bricoknii 3 17% - 3aJa4yd, NPeayCMaTpUBAIOIINE Pa3BEPHYTHIN
OTBET




Kpurepun onenuBanus:

Ouenka IIpoueHT BBINOJIHEHUS
«OTITUIHO» 85-100%
«XOpOUIO» 70-84%
«YIIOBJIETBOPUTEIHLHO 50-69%

«HCYOOBJICTBOPUTCIILHO»

menee 49%




