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COIEPXKAHUE

IosicHUTEeIbHAA 3aUCKA cTp.4
B TOM 4YHCIJIC:

— OCHOBBI Pa3pabOTKH paboYei MPOrpaMMbI YIeOHOTO TIPEIMETA;

— o01ras XxapakTeprucTuKa y4eOHOTo MpeIMeTa;

— (opmbl opraHmzanmmyu 00pa30BATEIBLHOTO MpoIlecca MO Yy4eOHOMY
npeaAMETy, NpCANOYTHUTCIIBHBIC q)OpMBI KOHTPOJIA U OLICHKH,

— MecTo YydeOHOro mpeaMeTa B y4eOHOM IUIaHE  OCHOBHOM
00pa3zoBaTesIbHON MPOTrpaMMBI CpeHero obiiero oOpa3zoBanus (manee - OOIL
COO0).

IInanupyeMble pe3yJbTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa cTp.9
CoaepikaHue yueOHOro npeamera crp.13
TemaTnueckoe NJIaHMPOBaHME Y4eOHOT 0 MPeAMeTa cTp.15
Y4edHO-MeTOAMYECKOE U MATEPUATIBHO-TEXHUYECKOe 00ecneueHue cTp.19
peanu3auum y4eOHOro npeamera

IMpuiaoxenue 1 (kajleHIAPHO-TEMATHYECKOE IVIAHUPOBAHME) cTp.21
IIpuioxenne 2 (OLeHOYHBbIE MATEPHAJIbI) crp.31



1. HOACHUTEJIBHASA 3AIIMCKA

VYuebusblil npeaMeT «bHOJOTHA» - OJJMH U3 OCHOBHBIX 0a30BBbIX B CTPYKTYPE COACPIKAHUS
cpenHero (moyiHOro) oOpa3oBaHMs, HEOThEMJIEMAas COCTaBHAs 4YacTh €CTECTBEHHOHAYYHOTO
o0Opa3oBaHus Ha BCeX CTymeHsX mKoibl. Kypc 6uonoruu npezmnonaraer (OpMHUPOBAHUE Y BCEX
yyaluxcs TaKOro ypoBHS 3HAHUM, KOTOPbIN 1O3BOJIMII Obl IPaBUJIBHO OPUEHTUPOBATHCS B ITOU
oOmacTi HayKkH, paboTaTh B «IIOTPAHUYHBIX» ¢ OMoJoruer obmactsax». B mepByio ouepenp 3To
Kacaercs  mpoOinem — Onodu3uku,  OMOKMOEPHETUKH,  OHMOMEXaHHKH,  COBPEMEHHBIX
OMOTEXHOJIOT A,

Ponp Omonormm B cucTeMe HIKOJIBHOTO 0Opa3oBaHusi OOyciOBIeHA € 3HAUYCHHEM B
dbopmupoBaHUK O0OILIEH KyJABTYPHl MOJPACTAIOIIETO ITOKOJICHHS, BOCIUTAHUU TBOPYECKOM
JIMYHOCTH, OCO3HAHUU CBOEH OTBETCTBEHHOCTH Iepes] OOLIECTBOM 3a COXpPaHEHHME >KM3HM Ha
3emute.

Ha 6azoBom ypoBHe, u3ydyeHue npeamera «buonorus» B uyactd (OpMHUpPOBaHUS Y
oOyyarouxcss Hay4yHOTO MHUPOBO33PEHUS, OCBOEHMSI OOIIEHAYYHBIX METOJO0B, OCBOCHHS
MPaKTUYECKOr0 TMPUMEHEHHUS] Hay4HbIX 3HAHUH OCHOBAHO HAa MEXIPEAMETHBIX CBS3SX C
npeaMeTamMu o0nacTel eCTECTBEHHBIX, MaTEMaTHUECKUX U TYMaHUTAPHBIX HayK.

[logroroBka IIKOJBHUKOB IO OHOJIOTMM JIOJDKHA OOECHeuuTh NpUOOpeTeHHe
(GbyH1aMEHTaJIbHBIX KOMILIEKCHBIX MPEJICTaBICHUM O KMBOM MPUPOJE M OCHOBAX METOAOJIOTHH
€CTECTBO3HAHUS. YPOBEHb 3HAHUN MIKOJBHUKA JOJDKEH OBITh HEOOXOJIUMBIM U JOCTATOUYHBIM
JUIS UHBIX (DOPM peasn3aluy JUYHOCTH.

Peanuzanuss  mporpammbl  yueOHOro — mpeamera  «buosorus»  mpenmosaraeT
HCI0JIb30BaHNE JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

HopmaTuBHbIe, KOHUENTyaJlbHble W HHbIE OCHOBBI Isi Pa3padoTku padouei
NporpamMmMbl y4e0HOr 0 nmpeamMera:

1. ®enepanvubiii 3akoH Poccuiickoit ®denmeparuun ot 29.12.2012r. Ne273-d3 «O6
obOpazoBanuu B Poccutickoit Denepanumy» (C ”3BMEHEHUSIMHU M JIOTIOJTHCHUSIMHU );

2. Tlpukaz MwunuctepcTBa oOpazoBanusi u Hayku Poccuiickorr deneparuu ot 17 mas
2012 1. Ne 413 «O06 yrBepxkacHHN (eaepaaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa CPEAHETo 001Iero 00pa3oBaHusD» (C U3SMEHEHUSIMU U IOTIOJTHCHHUSIMHU );

3. TlpumepHas ocHOBHasi oOpa3oBaTebHasl IporpaMmma CpeHero oomiero oopasoBaHus,
onobpenHas pemienueM @DenepanbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHUS IO OO0IIeMy
o6pazoBanuio (IIpotokos ot 28 urons 2016 1. Ne 2/16-3);

4. Tlpuka3 MunuctepctBa npocsenieHus: Poccuiickoit @enepanun ot 28 aBrycra 2020 r.
No 442 «O6 yrBepxkaenun Ilopsiaka opraHu3and W OCYHIECTBIEHUS 00pa3oBaTEeIIbHON
JEeSITEeILHOCTH 10 OCHOBHBIM 0O0IIe00pa3oBaTeNbHBIM IIporpaMMaM - 00pa3oBaTeIbHbIM
MporpaMMaM HadajlbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CpeAHero odiiero odpa3oBaHus» (c
W3MEHEHUSIMU U JOTIOJIHEHUSIMU );

5. Tlpuka3z MunucrtepctBa npocsenieHus Poccuiickoit @eneparuu ot 20.05.2020 Ne 254
«O0 yrBepxkaeHuu (eAepalbHOro MepeyHs y4eOHMKOB, NOMYIIEHHBIX K HCHOJB30BAHUIO MPHU
peaiv3aliii  MMEIOIIUX TOCYJApCTBEHHYIO aKKpeOUTalMio o0pa3oBaTelbHBIX IMPOTrpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO 00Iero, cpeaHero oOmiero o0pa3oBaHUs OpraHU3ALUSMU,
OCYILIECTBISIOUIUMU 00Pa30BaATENbHYIO NESTEILHOCTDY;

6. Metonuyeckie pEeKOMEHAAIMU MO pealu3aly 00pa3oBaTeNbHBIX IPOrpaMMm
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M cperHero oodmero oopa3oBaHusi, 00pa3oBaTeIbHbBIX
IIPOrpaMm CPEIHETO npodeccuoHaIbHOTO oOpa3oBaHus u JOTIOJTHUTENBHBIX
0011e00pa30BaTeNbHBIX IPOrpaMM C IPUMEHEHUEM JIEKTPOHHOTO OOY4YEHHUsI U TUCTAHIIMOHHBIX
oOpa3oBaTeNnbHBIX TexXHOJNOTHI MuHucTepcTBa mpocBemienus Poccuiickoit ®denepanuu ot
19.03.2020;

7. TlocranoBieHueM ['aBHOTO rocyJapcTBEHHOTO CaHMTapHOTO Bpaya oT 28.09.20 N 28
«O6 yrBepxxaeHuu caHuTapHbelx npaBui CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTUYECKHE



TpeOOBaHUSI K OpraHU3aliy BOCIHUTAHUS W OOY4YCHHS, OTIbIXa WU O3JIOPOBJICHHS JIETEH W
MOJIOJICIKI,;

8. YcrtaB u wuHBIC JOKAIBHBIC AKThl YHHUBEPCHTETA, PETrIaMEHTUPYIOIIHE OCHOBHBIC
MOJIOKCHUS, CHEIU(PUKY, OCOOSHHOCTH OpraHHM3alMK OOYYCHHUS [0 TporpaMMaM CpPeTHETO
o01m1ero o0pa3oBaHuUs.

[Iporpamma no yduebHomy mpeamery «buosnorus» pazpaboTaHa Ha OCHOBE MPHUMEPHBIX
paboumx mporpamMMm cpemHero ooOmero oOpa3oBaHus IO ydeOHOMY mpenMmery «buosorus»
(6azoBoro u mpoHILHOTO KYypcOB) isi OOpa30BATENbHBIX YUPESKICHUH, pEaU3YIONINX
OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMEBI cpeHero odmiero oopazosanus st 10 u 11 xmaccos
(Puonoeus.. Pabouue npoecpammel. I[lpeomemnas nunus yuednuxos noo peoakyuei /[.K. bBensesa
u I'M. Qumwuya. 10-11 knaccoi: yueb. nocooue onsi obueobpazoeam. opeanuzayuil; 6a3osvulil
yposenv/ I'M. [[oimwuy, O.B. Cabauna. - 2-e uzo. - M.: Ilpoceewenue, 2021.).

[Iporpamma  Hacrosimero  ydeOHOTO  TpeaMeTa  pealu3yeTcss TpPH  TOMOIIH/C
WCIIOJIb30BAHUEM CIICTYIOMHNX Y4eOHO-METOAMUYECKIX Pa3pad0TOK (KOMIUIEKCOB):

bBuonoeus. 10 knacc: yuebnux ona obweobpazosam. opeanuzayuil . 6a306blil YPOBeHb /
[.K. Bensee u op.] ; noo peo. /I.K. bensesa u I'M. [Joimwuya .— 5-e u30., ucnp. — Mockea :
IIpoceewenue, 2018 .

buonoeus. 11 knacc: yuebnux ona obweobpazosam. opeanuzayuil . 6a306blil YPOBeHb /
[.K. Benses u op.] ; noo peo. /I.K. bensesa u I'M. Juimwuya .— 4-e u30., ucnp. — Mockea :
IIpocsewenue, 2018.

[IporpaMma KOHKPETH3UPYET COJEpKaHWE TPEAMETHBIX TeM 00pa30BaTeILHOTO
CTaHJIApTa: CTPYKTYpPHBIC W (YHKIIMOHAIHHBIC OCHOBBI XH3HHU, CTPOCHHE OpPraHW3Ma, TCOPHUS
IBOJTIOIIHS, OPTraHU3MBbI M OKPY)KAOIIAsk CpeJia.

O0mas xapakTepucTHKa yueOHOI0 nmpeaMera

Henp peanuzanun OOIT COO dbopMuUpOBaHKE HAYIHOU KapTUHBI MUpPA, (HYHKIIMOHAIBHOM
o yueOHOMY MpEIMETY rPaMOTHOCTH, HEOOXOAMMOW [UIsi TOBCEIHEBHON >KHM3HH,
HABBIKOB 3J0pPOBOTO M 0€30MacHOro [js 4YeloBeka U
OKpyXarIei cpeapl o0paza JKHU3HHM, 9SKOJIOTHYECKOIrO
CO3HAHMS, ILIEHHOCTHOTO OTHOIIEHHS K >HBOM MpHpOAE U
YelloBEeKy, COOCTBEHHOW TMO3WLMKM TIO0 OTHOIIEHUIO K
Ouonoruueckod UHGPOpMAIMK, [OJy4yaeMoil U3  pa3HBIX
MCTOYHHUKOB.

3amaun  peamuzauun  OOII OCBOMTH 3HaHUSA O OHOJOTHYECKHX CHCTeMax (KJIEeTKa,
COO o yueGHOMY MpeAMET | OpraHu3M, BHJI, SKOCHUCTEMA); UCTOPUH Pa3BUTHSI COBPEMEHHBIX
IPEJICTAaBICHUN O KUBOI MPUPOJIE; BHIIAIOIINXCS OTKPBITHSIX

B Ouojoruueckoil Hayke (KJIETOYHAs TEOpHs, 3aKOHBI
TEHETHKH, KIOHHPOBAHHWE, TEHHAs HHXKEHEpUs);, PpoJH
OuonorM4ecko Haykdu B  (OPMHUPOBAHMU COBPEMEHHOM
€CTECTBEHHOHAyYHOM KapTUHBI MHpA; METOJaX HAyYHOTO
MO3HAHMUS;

OBJAJIETh yMEHUSMU OOOCHOBBIBAaTb MECTO M  POJb
OMOJIOTUYECKUX 3HAHUH B MPAKTHUECKOHN AEITEIbHOCTH JIIOIEH,
pa3BUTUM  COBPEMEHHBIX  TEXHOJOTHH;  HAaXOIUTh U
aHAIM3UPOBATh MH(OPMAIIUIO O KMBBIX 00BEKTaX, MPOBOJUTH
HAOMIOJICHHsSI 32 HDKOCHUCTEMaMH, C IMENbI0 HUX OMHCAHWS U
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX N3MEHEHU;

pa3BUTh NO3HABATENIbHBIE WHTEPECHI, UHTEIJIEKTyalbHbIE U
TBOPYECKHE CIOCOOHOCTH B MPOLIECCE M3YYEHHUS BaKHEHIIMX
JNOCTIKEHUI OMOJNIOTHH; CIIOKHBIX W MPOTUBOPEUYMBBIX MyTe
pPa3BUTHSI COBPEMEHHBIX HAYYHBIX 3HAHUW, WACH, TEOpPH B
X0JIe pabOTHI C pa3IMYHBIMHU UCTOYHUKAMH WH()OPMAIINH;
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BOCIIUTAaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS
KUBOU TPUPOIBI, HEOOXOJAMMOCTH OEpPEeKHOTO OTHOIICHUS K
IPUPOJIHON cpesie, COOCTBEHHOMY 37I0POBBIO;

YBOXECHHS K MHCHHIO ONIOHEHTa TMPH OOCYXKICHUH
OMOJIOTUYECKHX TPOOIIEM;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHWUS W YMEHUS B
MOBCEIHEBHOM JKM3HM I OLIEHKH TIOCJIEACTBUA CBOEH
NEeSATEILHOCTH IO  OTHONICHWIO K OKpYXaromied cpene,
COOCTBEHHOMY 3JIOPOBBIO W  3JIOPOBBIO JIDYTHIX JIOJICH;
00OCHOBBIBaTH M CcOOMIOJaTH  MEpbl  NPOQMIAKTUKA
3a00JIeBaHUI;

Hannune mexnpeaMeTHbIx
CBA3EH

[Ipenmer (Ha3BaHKE TEMBI) buonornueckoe
CoJIep)KaHue
®usuka (KBaHTOBas TeopHs; 3aKkoH | Merabonu3m:
COXpaHEHHS MacChl BEIIIECTB) IJIACTUYECKU I
oOmeH (Ha
npuMepe
dboTocuHTE3A)
Metabonu3m:
SHEPreTUYECKUN
0o0MeH
l'eorpadust (u3yuenue ¢aopel u | ['eorpaduyeckoe
(bayHbI OTJENBbHBIX TEPPUTOPUIL) BHUI000pa3oBaHue.
3aKOHOMEPHOCTH
pacnpocTpaHeHus
OHMOILIEHO30B.
Maremartuka (peleHrue KBaJapaTHBIX | 3aKOH Xapnau-
ypaBHEHU) Baitn6epra
Xumust (TEOpHUsi XUMUYIECKOTO XUMHAYECKUI
CTPOEHUS OPTraHUYECKUX COCTaB KJIETKH
COEMHEHUH)

HuaTerpanus ¢ BHEYPOYHOM
JESTEIPHOCTBIO, B TOM YHCIIC
MPOEKTHOM

YueOnplii npeamer  «bUOJOTHS»  WMHTETPUPOBAH  C
IporpaMMoil  BHEYpo4yHOU jearenbHOCcTH «CoOBpeMEeHHbIE
UCCJIEJIOBaHMS B XUMHUW», B KOTOPOH YYalIUMCS MOTYT OBITh
IPEUIOKEHBl TEMBbI NPOEKTOB B paMKax MpeIMeTHOU olmactu
«EcTecTBeHHBIE HAYKI.

BrlnonHeHHbIe yYalIUMUCS UHIUBUyaIbHbIC U TPYITIOBBIE
IPOEKTHl MOTYT OBITh MPEJICTaBICHbBl Ha KOH(EPEHIUAX U
KOHKypcax pasznuuHoro ypoBHs («llemarormueckuit Onuminy,
«MexayHapoHbIe o0Opa3oBaTelbHbIC JTUCTaHIIMOHHBIE
KOHKYPCBI «OnuMnIucy, «MexperuoHajibHas
MHOTONpOoUIbHAS OJMMIIMAJA MIKOJIbHUKOBY, «llocTuras

HAYKY»).




®opmMbl OpraHu3anuy 00pa3oBaTeJILHOIO Mpolecca o y4yeOHOMY NpeaMery,
NpeanouYTuTeIbHbIe (POPMBI KOHTPOJISA M OLICHKH

OcHoBHasi GopmMa OpraHu3aIAH
00pa3oBaTeNILHOTO Mpoliecca 1o
yu4eOHOMY TIPEAMETY

Ypok B 04HOM, OHJIAMH U o(naiiH popmarax

Tumel 3ag9TUN

Ypoku popmMupoBaHMSI HOBBIX 3HAHUM (YPOK-JIEKIHUA,
B TOM UHCIE€ C HCIOJIb30BAHUEM  JAMCTAHLMOHHBIX
00pa3oBaTelIbHBIX TEXHOJIOTHIA.);

Ypokun  npuMeHeHMHd  3HAHMHA HAa  NPaKTHKe
(KOMOMHHMPOBaHHBII YPOK, B TOM YHCIIC C HCIOJb30BAHUEM
JIMCTAHIMOHHBIX 00Pa30BaATEIHLHBIX TEXHOJIOTHIA. );

Ypokn noBTOpeHUH, cHCTeMaTH3alUM M 0000IeHns
3HAHUI, 3aKpenJieHusi yMeHui (KOMOMHHPOBAHHBIN YPOK, B
TOM quclie c HCIIOJIb30BaHUEM JUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH);

Ypokn KOHTpPOJISI M NPOBePKH 3HAHUI M yYMeHMH
(Ypok-TecTupoBaHUE; YPOK — CAMOCTOSITENIbHAs paboTa; YpOK -
KOHTpPOJIbHAS paboTa);

Ypoku nmoBTOpeHMil, CHCTEMATH3AUUM U 00001eHUsA
3HAHUIi, 3aKpenJieHusi yMeHui (KOMOMHHPOBAHHBIN YPOK, B
TOM qucle c HCIIOJIb30BaHUEM JTUCTAaHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHIA).

Buget 1 Gopmbl KOHTPOJS H
OILIEHKH 3HAHUH, YMEHHI
00yJaroIuXxcst

Buabl koHTpOJIA:

MeKyuul:

MOYPOYHBIN, TEMATHYECKHUIA;

NPOMENCYMOYHAS AMMeCmayus.

mo pesynbraraMm Tekymero koHTpois (10 wmace, [
nonyroaue; 11 kiace, I, 1l monyroaue);

tectupoBanue (10 kmacc, |l momxyroaue)

D opMbI KOHTPOJISI:

pabota Ha  ypoke, caMocTosiITelbHast ~ paboTa,
TECTUPOBAaHWE, KOHTpOJIbHas paboTa, B TOM YHCIE C
HCI0JIb30BaHHEM JUCTAHIIMOHHBIX 00pazoBaTeIbHBIX
TEXHOJIOTHH.

Mecrto yuyeoHoro npeamera B yueoOnom miane OOII COO
VYuebubiii npeamer «buonorus» B yuebHom miaane OOII COO sBisiercss y4eOHBIM
IIPEIMETOM M0 BBIOOPY M3 00s3aTeNbHBIX NMpEeIMETHBIX obnacTeil M M3ydaeTcs Ha 0a30BOM

YPOBHE.
O0bem y4yeOHOro mpeamMeTa U pacnpeneaeHue ero
1o Kjaaccam (rogam) o0y4eHus
I'on OO11ee KOIMYECTBO YaCOB HenenvHas Harpyska B 4acax
o0yueHus1/Kiacc
10 xnacc/1 rox 35 1
11 xnacc/2 rox 35 1




2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT O ITPE/IMETA

«buoJsiorus»

Bunst [InaHupyemsle pe3ysbTaTsl Paznen/
00pa3oBaTeNIbHBIX 10 knacc/ 1 rox o6ydyenus TeMa
pe3ynbTaToB ba3oBrbiii ypoBeHb y4eOHOT0

o0yyaromuiicss/y4yeHUK | oOy4arommiics/y4eHuK npeaMera

HAY4YMTCHA NOJIY4YHT BO3MOKHOCTh

HAYYHThCS

MIPEeIMETHBIC - packpsIBaTh Ha - onepuposamv nousmuamu:. | BBeneHue.

puMepax poib
OHOJIOTUH B
(dhopMHpoBaHUU
COBPEMEHHOM HAYYHOU
KapTUHBI MUPA U B
MPAKTUYECKOMN
JIeSITEIIbHOCTH JTIO/ICH;

- TIOHUMATh W ONTUCHIBATH
B3aMMOCBSI3b MEXKTY
€CTECTBCHHBIMHU
HayKaMu: OMOJIOTHUEH,
(bu3HMKON, XUMHEI;
yCTaHABJIUBATh
B3aUMOCBSI3b TTPUPOTHBIX
SIBIICHHI,

- HCTI0JIb30BAaTh
OCHOBHBIE METO/IbI
Hay4yHOTO TIO3HAHMUS B
y4eOHBIX OMOJIOTHYECKUX
HCCIIEIOBAHUSX,
MIPOBOIUTH
9KCIIEPUMEHTBHI 110
U3YYEHHUIO
OMOJIOTUYECKHUX
00BEKTOB U SIBJICHUH,
OOBSCHATH PE3YJIbTATHI
JKCIIEPUMEHTOB,
aHAJIM3UPOBATH HX,
(dhopmynupoBaTth
BBIBO/IBI;

- popmMynHpOBaTH
TUIOTE3bl HA OCHOBAHUU
MPEIIOKEHHOU
OMOJOTHYeCKOH
UHpOpMaILIUU U
npeiaraTh BApHaHThI
MPOBEPKHU TUIIOTES;

- CpaBHUBATH
OMONOTHYeCcKHe 0OBEKThI
MEXy CO00M 10
3aJJaHHBIM KPUTEPHSIM,
JIeNaTh BBIBOJIBI U

2omMeocmas,
Pazopaxcumocms,
HacedCcmeeHHOCMb,
UBMEHYUBOCTD,
camogocnpouszgeoenue,
OHmMo2eHe3 u m.o.




YMO3AKITIOYEHHUS Ha
OCHOBE CPaBHEHHUS;

- IOHUMATh CMBICTI, - dasamu HAyyHOe Knerka —
pa3nuyaTh U OMUCHIBATh | 0ObACHEHUe OUOI02UYecKUM | €AUHULA
CHCTEMHYIO CBSI3b MEXIy | pakmam, npoyeccam, YKHUBOTO.
OCHOBOIIOJIAT AIOIIIAMHU ABNIEHUAM,

OMOJIOTUYECKUMU 3AKOHOMEPHOCHIAM,

HOHSATHUSIMH: KIIETKA, UCNONL3YS KIEeMOYHYIO

OpraHu3sM, BH]I, meopuro;

IKOCUCTEMa, Onocdepa; - pewamv  3a0auu  HA

- 000CHOBBIBATH nocmpoenue @pacmenma

€JIMHCTBO KUBOW U emopoti  yenu JHK no

HEXUBOU MPUPOJIHI, NPeosioNCeHHOMY hpazmenmy

POJICTBO JKHBBIX nepsou, uPHK (mMPHK) no

OPraHu3MOB, yuacmky /[[HK;

B3aMMOCBSI3U - pewiams 3a0a4u Ha

OpraHu3MoOB U onpeodeneHue Koiuiecmea

OKpYIKAIOIIEH CpeIbl HA | XPOMOCOM 8 COMAMUYECKUX U

OCHOBE OMOJIOTHUECKHX | NOJI0BbIX KIEMKAX, d MAKdice

TEOPHIA; 8 KIIemKax nepeo Hauaiom

- IPUBOJIUTH IPUMEPHI Oenenus (Meuo3a unu

BEIIECTB OCHOBHBIX MUMO3a) U NO €20 OKOHYAHUU

TPYII OPraHUYEeCKUX (07151 MHO2OKIeMOYHbIX

COCIIMHEHUH KIIETKH Op2aHU3MO8),;

(OenkoB, )KUPOB, - Onepuposamov NOHAMUAMU.

yTJIEBOJIOB, NPOKApUOmsl, 3YKApUOmMul,

HYKJIEHHOBBIX KHUCJIOT); - cpasHusamv  CHOCcoObl

- pacro3HaBaTh KJICTKH OelleHust Kiemku (Mumos u

(TpOKapUOT M DYKAPUOT, | Melio3);

pacTeHU U KUBOTHBIX)

10 OMMCAHUIO, Ha

CXEMaTUYECKUX

N300pKCHUSX;

yCTaHaBIUBAaTh CBA3b

CTPOCHHS M (PYHKITHI

KOMITOHEHTOB KJIETKH,

000CHOBBIBATh

MHOT000pa3ue KIETOK;

- OOBSICHATH HETaTUBHOE | - onepuposams nowamusmu: | Pa3MHOXKeHH
BIIUSTHUE BEIIECTB | OHMO2eHe3, IMOpuoceHes, € U pa3BUTHE
(ankorous, HUKOTHHA, | 0802€He3, CHepMamozenes i | OpraHU3MOB.

HapKOTHUYECKUX BEIIECTB)
Ha

3apO/JIbIIIEBOE PA3BUTHE
YEJI0BEKA,

- KJ1accu(UIpPOBaTh
Ouonornyeckue OOBEKTHI

HAa OCHOBAaHHH OJHOTO
UJIH HECKOJIBKHUX
CYIIECTBEHHBIX
MPHU3HAKOB (THIIBI
MUTaHUS, CIIOCOOBI

m.o.

- onepuposamo
2eHeMUYeCKUMU MEePMUHAMIU:
annenvb, OOMUHAHMHBLIL U
peyeccusHbvlil NPU3HAKU,
20MO3U20Ma u
2emepo3uzoma,
HACe0CmEeHHOCb,
USMEHYUBOCIb,
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JIBIXaHUS u
Pa3MHOXKEHHUS,
0COOCHHOCTH

pa3BUTHSL);

- OOBSICHSITh TPUYHHBI - YCmMauHasnueams mun
HAaCJICACTBCHHBIX HAC1e008aHUs U XapaKmep
3a00JICBaHHII; Npos6IeHUsL NPUSHAKA NO

- OOBSACHATH NOCICIACTBUS | 3d0AHHOU cXeme

BIIMSIHUSI MYTareHoB; POOOCNIOBHOMU, NPUMEHSIS

- OLICHUBATh POJIb 3AKOHbL HACIEOCMBEHHOCTIU,
JIOCTHIKCHHI I'eHETHKH, - Xapakxmepuzoeanb
CEJICKIIMU, coB8peMmeHHble HaNnpPaesieHus 8
OUMOTEXHOJIOTHH B pazeumuu 6uoiocul;
MPAKTUYECKOU ONUCHIBAMb UX B03MONCHOE
JIESITEILHOCTH YeJIOBEKA | UCHONIb308AHUE 8

U B COOCTBEHHOM XU3HU; | NPAKMUYeCcKoll
oessmenbHoCmu;

OCHOBBI
FEHETUKU U
CEJICKIINH.

MCTAIIPEAMCTHBIC

OBJIAZICHWE COCTABIISIONIMMHU HCCIIEIOBATEIbCKONH |
MIPOCKTHOM JISATSIIBHOCTH, B TOM YHCJIE YMEHUEM BHUCThH
pooJIeMy, CTaBUTh BOTIPOCHI,

BBIJIBUTATh THUTIOTE3bI, JaBaTh ONPEACICHUS TMOHITHSIM,
KIaccu(UIpoBaTh, HaOJI01aTh, MIPOBOJIUTH
OKCIIEPUMEHTHI,  JeJaTh BBIBOJABI M 3aKJIIOYCHUS,
OOBSACHSATH, JIOKA3bIBATh, 3AIIUIIATh CBOU HJICH;

KOMITETEHTHOCTh B obnacTH UCTIOJTb30BaHUS
WH(POPMAITMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTUH
(UKT), ymenue paboTaTh € pa3HBIMH HCTOYHHUKAMHU
OMOJIOTUYECKOU nHpopmanuu; CaMOCTOSITEIILHO
HaxOJUTh OWOJOTUYECKYI0 HMH(POPMAIHMIO B Pa3IUYHBIX
HWCTOYHHUKAX (TEKCTE

y4eOHUKa, JOTIOJTHUTEITFHO N JTUTEpaType,
CIPaBOYHUKAX, CIIOBApSIX, UHTEPHET-pPecypcax);
aHAJTM3UPOBATh U OLICHUBATh HHPOPMAIIHIO,

npeoOpa3oBbIBaTh €€ U3 0JHOM (POPMBI B APYTYIO;

YMEHHUE aJIeKBaTHO HKCIIOJIb30BaTh PEUEBBIC CPEICTBA
JUIE  TUCKYCCUM W apryMEHTallid CBOCH TIO3WIIUH,
BBICITYIIINBATh M CPABHUBAThH Pa3HbIC

TOYKU 3PEHUS, apryMEHTUPOBATh CBOIO TOYKY 3pEHHUS,
OTCTaMBaTh CBOKO MO3UIIUIO;

CIOCOOHOCTh  BBIOMpPATh  IEJIEBBIE M CMBICIOBBIC
YCTAHOBKH JUIS CBOMX JICWCTBUH, TIOCTYIIKOB TIO
OTHOIIEHHIO K YXUBOU TIPUPOJIEC, 3T0POBBIO

CBOEMY U OKPYIKAIOIIHX.

Baenenmue.
Kierka -
eINHALIA
’KHBOTO.
PasmHOXEHHN
€ ¥ pa3BUTHE
OPraHu3MOB.
OCHOBBI
FCHETUKH |
CEJICKITHH.

JJMYHOCTHBIC

c(OPMHUPOBAHHOCTbh MOTUBALIMU K TBOPUYECKOMY TPYLY,
K paboTe Ha pe3ynbTaT; OEpeXHOMY OTHOUIEHHIO K
pUpoe, K MaTepUaIbHBIM M JyXOBHBIM LIEHHOCTSIM;

C(OPMHUPOBAHHOCTh YOEXKAEHHOCTH B BAaXHOH pOJIH
OMO0JIOTHH B )KU3HU 00IIeCTBa, TOHUMAHUS 0COOEHHOCTEH
METO/IOB, IIPUMEHSIEMBIX B OMO0JIOTHYECKUX
UCCIIEIOBAHMSIX;

pean3anysl 3TUYECKUX YCTAHOBOK II0 OTHOLUEHHUIO K
OMOJIOTHYECKUM  OTKPBITUSIM, HCCIEIOBaHMSIM M UX

Bsenenue.
Kierka —
SIMHAIIA
JKUBOTO.
PazmuoOx)EeHN
€ U pa3BUTHE
OPraHu3MOB.
OcHOBEI
FeHETUKH H
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pe3yibTaram; CEJICKIIUH.
cOpPMHUPOBAHHOCTh HAYYHOU KapTUHBI MHpa Kak
KOMIIOHEHTa  OOIIEYeIOBEYeCKO W JMYHOCTHOM
KyJIBTYpHl Ha 0a3e OMOJIOTHYECKUX 3HAHUHN U yMEHHIA;
MpU3HAHKWE BBICOKON ILIEHHOCTH >XM3HM BO BCeX €€
NPOSIBICHUSX, 3J0POBbS CBOETO M JPYTUX JIIOJCH;
peanu3alys ycTaHOBOK 3JI0pPOBOTO 00pa3a KHU3HU;
c(OpPMHUPOBAHHOCTH MO03HABATEIIBHBIX MOTHBOB,
HaIpaBJICHHBIX Ha OBJIQJICHUE HaBBIKaMU
CaMOCTOSTEIILHOTO TPUOOPETEHUS] HOBBIX 3HAHUH;
3HaHUE 0 MHOTOOOpPa3HH KUBOK MPUPOMIBI, METOIAX €€
U3YYCHUS, POJIM YUYCOHBIX YMEHHHA IS JIUYHOCTH,
OCHOBHBIX TIPUHIIMIIOB W TIPABHWJI OTHOIICHUS K >KUBOU
MIPHUPO/IE.
11 kaacc/ 2 roa 00yueHus
MpeAMETHBIC - 00BSCHATH MHOTOOOpA3ue | - dagamsv HaAYyuHOE DBOJTIOIHSL.
OpPTaHU3MOB, TPUMCHSISI 00vsCHeHUe
IBOJIIOIIMOHHYIO TEOPHUIO; ouonozcuueckum ¢hakmam,
- pacro3HaBaTh npoyeccam, sa6ieHUsIM,
TTOTYJISIITAIO 1 3AKOHOMEPHOCHISM,
OMOIOTUYECKHAN BUJT TIO UCNonb3ys buorocUecKue
OCHOBHBIM TPU3HAKAM; meopuu (K1emoyHyo,
- OITUCHIBATh (DEHOTHIT 980IOYUOHHYIO), YUeHUe O
MHOTOKJIETOUHBIX ouocghepe, 3axKoHvl
pacTeHUil M )KUBOTHBIX 10 | HACIEOCMBEHHOCU,
Mopdostoruaeckomy 3aKOHOMEPHOCIU
KPUTEPHIO; UBMEHYUBOCIU,
- BBISIBJISITh U3MEHUNBOCTh
Yy OPTaHU3MOB; OOBSICHATH
MIPOSIBJICHHUE BUIOB
WU3MEHYMUBOCTH, HCIIOJIB3YS
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH;
CpaBHUBATh
HACIICICTBEHHYIO H
HEHACJIEJICTBCHHYIO
U3MEHYUBOCTB;
- BBISIBJISITD - oyenugamso pezynomamsl | OCHOBBI
MOP(OJIOTHUECKHE, 83auMOo0elicmsaus 4eioseka | YKOJIOTHH.
(bu3moIOrNYecKue, u oKpydscarougeli cpeowl,
TIOBEJICHUCCKHE aJalTAllH | HPOSHO3UPOBAND
OPraHu3MOB K B03MOJICHbLE NOCIEOCMBUSL
cpene oOuTaHus U OesmenbHOCU YelogeKa
NEVCTBUIO DKOJIOTUYECKUX | OJ151 CYUIecmeo8anisl
(baxTopoB; 0MOeNbHbIX OUONOSULECKUX
- COCTaBJISITh CXEMBbI 00beKmMo8 u yenvix
IIEPEHOCA BEILECTB U NPUPOOHBIX COOOUECms,

SHEPTUU B IKOCHCTEME
(menu nmuTaHus);

- IPUBOJIUTH
JIOKa3aTeNbCTBA
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HEO0OX0IMMOCTH
COXpaHCHHUS
Oropa3zHooOpazus It
YCTOMYUBOTO
Pa3BUTHS U OXPAHBI
OKpYKarollel Cpelibl;

MCTAIIPpECAMCTHBIC

OBJIQJICHUE COCTABJISIOUIMMHM HCCIEI0BATENbCKOW U
POCKTHON JESATeTbHOCTH, BKJIOYAs YMEHHUS BHJICTh
npoOJieMy, CTaBHTh BOIPOCHI, BBIIBUTaTh THUIIOTE3BI,
JaBaTh OIpPEAETCHUS MOHATUSAM, KilacCU(PUIUPOBATh,
HaOII01aTh, TPOBOJUTH SKCIEPUMEHTHI, JIeNaTh BBIBOJIBI
U 3aKJII0YEHHUs, CTPYKTYPUPOBATh MaTepual, 0ObIACHATD,
JI0Ka3bIBaTh, 3alllUIIATh CBOU UJIEH;

yMeHusi  paboTath ¢  pa3HBIMH  HCTOYHHUKAMHU
OuoJI0rNuecKon uH(popMaLuu: HaXO0/IUTh
OMOJIOTHYECKYIO HH(OPMAIIUIO B PA3IUYHBIX HCTOUHUKAX
(Texcre ydeOHMKA, HAYYHO-TIOMYJSPHON JMTEpaType,
OMOJIOTUYECKHUX CJIOBapsX " CIIPaBOYHUKAX),
aHAJIM3UPOBATH u OLICHUBATh uH(pOpMAITHIO,
npeoOpa3oBeiBaTh MHGOPMAIMIO U3 OIHON (GOpPMBI B
APYTYy10;

CIIOCOOHOCTh  BBIOMpATh IIEJEBBIE U  CMBICIOBBIC
YCTAaHOBKM B CBOUX JCWCTBHSIX H IIOCTYIKax II0
OTHOIIEHUIO K >KMBOW MPHPOJE, 3J0POBBIO CBOEMY U
OKPYKAIOIKX;

YMEHHMsI aJieKBaTHO HCIIOJIb30BATh pPEUYEBbIE CPENCTBA
Ul JAMCKYCCMM M apryMEHTalud CBOEH MO3UIHH,
CpaBHHMBAaTh pa3Hble TOYKH 3PEHHUS, apryMEHTHPOBATH
CBOIO TOYKY 3PEHHUS, OTCTaUBATh CBOIO MO3UIIMIO.

DBOJIIOIHSL.
OCHOBBI
SKOJIOTHH.

JIMYHOCTHBIC

peayiM3anys 3TUYSCKUX YCTAHOBOK IO OTHOIICHHIO K
OMOJIOTUYECKHM OTKPBITHSAM, MCCICAOBAHUSIM U HX
pe3yibTaTam;

NPHU3HAHUE BBICOKOW IIEHHOCTH JKH3HH BO BCEX €€
NPOSIBIICHUAX, 3J0POBbsI CBOECTO M JAPYrUX JIHOJICH;
peayin3anys YCTaHOBOK 3JI0POBOTO 00pasa KU3HU;

c(OpMHPOBAHHOCTH [MO3HABATEIBHBIX MOTHBOB,
HAIpaBJICHHBIX HA MOJYYCHUE HOBOTO 3HAHUS B 00JIACTH
Ouonoru B CBsA3M C Oyaymied npodeccHoHaNbHON
JIEATEIBHOCTHIO WA OBITOBBIMH pooJieMamu,
CBSI3aHHBIMH C COXPaHECHHUEM COOCTBEHHOTO 3J0POBbS H
9KOJIOTMYECKOM 0€3011aCHOCTH.

OBOJIIONHS.
OCHOBBI
SKOJIOTHH.

COJAEPKAHME YYEBHOI'O ITIPEJIMETA

Ha3Banue
paznenos(a)/raas (bl)
n/unu TeM(bl)
y4eOHOTo npeMeTa

Kpatkoe coneprkanue mporpamMmsl paszaenon(a)/ riaaB(bl) u/uiu TemM(bl)

y4eOHOTO0 MpeaMeTa

BBenenune

OOBeKT HU3YyUCHUA OMOJIOTUH — YKUBas nmpuponaa. OTInuuTenbHbIC
IIpHU3HAKU JKHBOI MpUpPOJbl: YPOBHEBAA OPraHu3alsa 1 5BOJIFOINA.
OcHoBHEIC YPOBHHU OpraHnu3aliun JKMBOH IMPUPOJEIL. COBpeMeHHaH
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€CTeCTBEHHOHAYYHasl KapTuHa MHUpa. PoJib OMOJIOTHYECKUX TEOPHIA,
uzaen, runore3 B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa. MeTo bl I03HaHWUS )KUBOM IPUPOBI.

Kaerka — equHuIa
JKHBOTO

buonoruuecku BaxHble XMMUYECKHUE J1eMEHThI. Heopranuueckue
(MuHepanbHbIE) COeAMHEHNS. bronoaumepbl. YTIeBOIbl, JIUITUIBL.
benku, ux crpoenue u pynkuuu. Hykiennosblie kucinotsl. AT® u
Jpyryue OpraHu4ecKue COeIMHEHUS KIETKHU.

Pa3Butue 3nanmii o kierke. Kierounas teopus.

Huronnazma. [TnasmaTuueckas MeMOpaHa. DHAOIUIa3MaTHUECKasl CETh.
Kommnneke Nonbpxu v au3ocombl. MUTOXOHIpUH, TUIACTUABI,
OpraHOM[IbI ABIDKEHUS, BKIIOUCHUS. Sapo. cTpoeHue u GyHKIUN
XpOMOCOM.

[IpoxapuoTsI M SyKapHOTHI.

OOMeH BelecTB U MpEeBpaIIeHHE YHEPTUH — CBOMCTBO KUBBIX
opranuszmoB. ®ortocunTes. [IpeoOpazoBaHue SHEPTUN CBETA B YIHEPTHIO
XUMUYECKUX CBs3el. OOecrieueHne KIETOK YJHepruei 3a cueét
OKHCJICHHS OpTaHMYECKUX BEIIECTB 03 ydacTHsi KUCIOpOoa.
buonoruueckoe okucieHne NpU y4acTUy KUCIOPOa.

I'enernueckas unpopmanus. I'en. 'enom. Y aoenue JJHK.
O6pazosanue nadopmanuonHoit PHK mo matpune JJHK.
I'enernueckuit koa. buocunres OenkoB.

Bupyecel. [Ipodunaxtuka CITNa.

Pa3zMHokeHue u
pa3BuTHe
OpPraHu3MoB

Henenue knetku. Muto3. becnonoe u nosoBoe pazMHoxeHue. Meiios.
OO6pazoBaHue NOJOBBIX KJIETOK U OIJIOJJOTBOPEHHUE.

3apoabIeBoe U TOCTIMOPHOHAIBHOE PAa3BUTHE OPTaHU3MOB. BiusiHue
QJIKOT0JIsl, HUIKOTHHA U HAPKOTUYECKHUX BEIIECTB HA Pa3BUTHE
3apoplia yenoBeka. OpraHu3M Kak eIuHOE LeJoe.

OCHOBEBI r€eHETHKH U
CeJIeKIMH

I'eneTnka — HayKka 0 3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH U
M3MEHYUBOCTH OPraHu3MoB. MoHOTHOpUTHOE CKpermuBanue. [1epBrrii
1 BTOpOi 3ak0HBI MeHnens. ['eHoTun u heHoTUN. AJIeIbHBIC TEHBI.
JurunbpuaHoe ckpemmuBanue. Tperuii 3akoH Menzens. XpoMocoMHast
TEOPHs HACJIeICTBEHHOCTHU. [ 'eHeTrka noJa. [1ooBbIe XpOMOCOMBI.
HacnenoBanue, ClienIeHHOE € TTOJIOM.

MoaudukanrioHHas U HacleACTBEHHAs U3MEHUYNBOCTb.
KomMOunaTiBHas ©13MEHYUBOCTh. MyTallMOHHAS H3MEHUYUBOCTh. 3aKOH
FOMOJIOTUYECKHX PSII0B HAC/IEICTBEHHOU n3mMeHunBoctu H. 1.
Basunoa. HacnencreenHass ”3MEHUUBOCTD YelOBeKa. Jleuenue u
IpeIyNpexIeHUE HEKOTOPBIX HACIEeICTBEHHBIX O0JIe3HEH uenoBeka.
VYuenne H.W. BaBuiioBa 0 HeHTpax MpOUCXO0KACHUSA KYIbTYPHBIX
pacteHui. MeTo/1bl COBpEMEHHOU CENEKLIMH. Y CIIEXH CEJIEKLIUH.
I'ennas u kierounas nuwxenepus. Kimonuposanue.

IBoIIONHSA

Bo3HUKHOBEHME U pa3BUTUE 3BOJIIOLIMOHHBIX PEICTABICHUN.
OpomononHas Teopus XKana barucra Jlamapka. Yapib3 lapBun u
€ro TeOpHs MPOUCXOKACHUS BUI0B. CUHTETUYECKAs TEOPUS
sBomoun. [lokazarensctBa 3Bomounu. Bua. Kpurepuu Buna.
[Honmynsauus — CTpyKTypHasi €AMHULIA BUA, SJIEMEHTAPHAS €UHULIA
3BOJIIOLIMH.

JBrxyipe cuiibl 3BOJIOUMA. POJIb N3MEHUMBOCTH B 3BOJIIOLIUOHHOM
nporiecce. EcTecTBeHHBIN 0TOOP - HANpaBIAIOMUA (HAKTOP IBOTIOIIH.
@DopMBI €CTECTBEHHOTO 0TOOpa B OMynsAuusax. M3onsamus -
ABOIOIMOHHBINA (hakTop. [IprucnocoOaeHHOCTh — pe3yabTaT NeHCTBUS
(akropoB sBomonmu. BunoobpazoBanue. OCHOBHBIEC HAMIPABIICHUS
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3BOJIFOIIMOHHOTO Ipoliecca. buosiornyeckuil mporpecc u
OMOJIOTUYECKHIA perpecc.
PaszButne HpeI[CTaBJIeHI/Iﬁ O BO3HUKHOBCHHWHU KU3HU. COBpeMCHHBIC
B3riadabl HA BOBHUKHOBCHUEC XKXU3HU.

VY Ci10XKHEHNE KUBBIX OPraHU3MOB B IIPOLIECCE 3BOJIOLUU.
Muoroo0pa3ue opranndeckoro Mupa. 3Hadenue padot Kapma Jlunnes.
HpI/IHIH/IHI)I CHUCTEMATHUKU.
bmxaimme POACTBCHHUKHN YCJIOBCKA CPCAN KNBOTHBIX. OcHOBHEBIE
3Tansl ABoJIOLMK TpuMartoB. [lepBrie npeacTaButenu poaa Homo.
[TosBnenne yenoseka pazyMHOro. MakTophl HBOJIIOLMH YEJIOBEKA.
Yenoseueckue pachl.

OCHOBBI 3K0JIOTMH

cpena.

[Ipenmer 3xosioruu. Jkoaorudeckue HakTopbl Cpeabl.
B3anmopelictBre nomynsinuid pa3HsIx BUIOB. KoHKypeHIus,
XMIHUYECTBO, Mapa3uTusM, cuMomo3. CoodiiecTBa. JKOCUCTEMBI.
[ToTok PHEPTrUY U 1IeNH MUTAHUS. DKOJOTHUECKAs TUPAMHU/IA.
buomacca. CpoiictBa akocucteM. CMeHa SKOCUCTEM. ATPOIIEHO3HI.
CocraB u gpynkunn 6uochepsr. Yuenne B.W. Bepranckoro o
ounocdepe. KpyroBopor xuMuueckux 3yieMeHTOB. buoreoxumudeckue
nporieccsl B Onocdepe.
I'mo6anpHbIe SKONOTMYEcKUE TPpoOIeMbl. OOIIECTBO U OKPYKAKOIIast

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

No Pasgen / rnasa Kon-Bo OcCHOBHBIE BHIOBI  JEITEIbHOCTH
/ Tema 4acoB 00ydJaronuxcs (Ha YpOBHE
y4eOHOT0 npeaMeTa YHUBEPCATBHBIX y4eOHBIX

JICHCTBHI)
10 xaace/ 1 rox o0yuenus (35 yacon)

1. \ Beenenue 1 PackpeiBaTh Ha mpuMepax poJib

Pa3nen |. KiieTka — eiHuIIA JKUBOTO 17 O6uonorun B hopmupoBaHUHN

2. Tema 1. PasBurue 3HaHMi O 1 COBPEMEHHOM HAy4HOW KapTUHBI
KJIETKE. Knerounas TEOpHS. Mupa u B PAKTHYECKOM
MeToap! U3y4eHUs KICTKH JIeATEIIbHOCTH JTFOJICH.

3. Tema 2. XuMHYCCKHI COCTaB 1 [Tonumarn u OIIMCHIBATH
KJICTKH. HeopraHI/IquKI/Ie B3aNMOCBI3b MEXKAY
BCIIICCTBA. €CTECTBEHHBIMHU HayKaMH:

4, Tema 3. Opranuueckue BeliecTBa 1 Ouonoruer,  (QU3MKOH,  XHUMHUEH;
KJIETKU. YTaeBoabl. JIUmumb. yCTaHaBIUBAaTh B3aUMOCBS3b

5. Tema 4. Opranuueckue BelIeCTBa 1 IPUPOIHBIX SBJICHUU.

KIeTKU. Benku. Hcnonp30BaTh OCHOBHBIE METOIBI

6. Tema 4. Opranuueckue BeliecTBa 1 HAYYHOTO TO3HAHUS B  Y4eOHBIX
KIIeTKH. BeKi. OHOJIOTHYECKUX HCCIICIOBAHUSIX,

7. Tema 5. HykjeWHOBBIE KHCIIOTHI: 1 IIPOBOJUTE  SKCIECPUMEHTBL IO
JIHK u PHK. U3YYCHUIO OMOJIOTMYECKUX

8. Tema 6. AT® u gpyrue 1 OOBCKTOB U SBIICHHMH, OOBICHATH
OpraHUYECKHE BEIIECTBA. pe3yabTaThl JKCIIEPUMEHTOB,

9. Tema 7. CTpoeHHe KIETKH. 1 AHATM3MPOBATH UX, YOPMYyIMPOBATH

10. Tema 7. CTpoeHHE KIETKH. 1 BBIBOJIBI.

11. Tema 8. OcoOeHHOCTH CTpOCHHS 1 QopMyIMpOBATE  THIOTE3LI Ha

OCHOBaHUU MPeI0KEHHOM

paCTHTeHLHOﬁ KJICTKH.
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12. Tema 9. IIpokapuoTsl u Ouonornyeckoid  MHPOpPMALUU U
JYKapUOTHIL. npeiaraTh  BapUaHTBl  MPOBEPKH
13. Tema 10. Bupycsl - HekiIeTOUHbIE TUIIOTES.
¢dopwmel xxu3an. Bupye CITN a. CpaBHUBATH OMOJIOTUYECKHE
14. Tema 11. Onepreruueckuili O0BEKTBI ~ MEXIy  c0o00l 1o
TUIACTHYECKUN OOMEH. 3aIaHHBIM  KPUTEpHUSM,  JIeJaTh
15. Tema 12. doTocuHTE3. BBIBOJIBI M YMO3AKIIOUEHHUS Ha
XEeMOCHHTES. OCHOBE CPABHEHMSI.
16. Tema 13. I'eneTnueckas Omnepuposats NOHATHUAMHA:
nHpopmanus. ['eHeTHIeCKuil KoI. romeocras, pa3apaxxnuMoCTh,
17. Tema 14. buocunres 6enka. ['ennas HACJICACTBCHHOCTb, H3MEHYUBOCTb,
¥ KIICTOYHAS HEDKCHEPHL. CaMOBOCIIPOU3BEICHUE, OHTOT'CHE3 H
18. Tema 15. KonrponpHas padora Nel T.2.
«KJleTKa-e IMHHUIA KUBOTOY. [ToHUMATh CMBICH, pa3IA4YaTh W
OTNHUCHIBATh  CHUCTEMHYIO  CBS3b
MEXTY OCHOBOITOJIAT AFOIIIMMH
OMOJIOTUYECKUMH MOHATHSIMH:
KJICTKa, OpTaHu3M, BUJI, SKOCHCTEMA,
6uocpepa.
OOOCHOBBIBaTh €UHCTBO YKUBOW M
HEXUBOW TIPHUPOJIBI, POJACTBO JKUBBIX
OpTaHW3MOB, B3aUMOCBSI3U
OPraHU3MOB U OKPYXKAIOIIEH CPEIbI
Ha OCHOBE OMOJIOTMYECKUX TEOPUI.
[TpuBOUTE  TIpUMEpPBI  BEIIECCTB
OCHOBHBIX TPYII  OpPraHUYEeCKUX
COEIMHEHUN KJIETKHA (6enkoB,
KUPOB, YIJIEBOJOB, HYKICHHOBBIX
KHCIIOT).
Pacnio3naBath KiIeTKH (MIPOKapUOT U
JyKapuoT, PacTeHUH U >KUBOTHBIX)
[0 ONHCAHUIO, HA CXEMaTHYECKHX
U300paXKEeHUSIX; yCTaHaBIUBAaTh
CBA3b  CTpOCHHUA U (GYHKUUN
KOMITOHEHTOB KJIETKH,
000CHOBHIBATH MHOT000pa3ue
KJIETOK.
Paznen |l. Pa3mHo:keHue u pa3BuTHE HaBatb  HayuHOoe  OOBSICHEHHE
OPraHu3MoOB OMOJIOTHYECKUM dakram,
19. Tema 16. JKusHEHHBIA IHMKI nporeccam, SIBJICHUSIM,
kinetku. Jlenenue kieTku. MHUTO3. 3aKOHOMEPHOCTSIM, UCTIOJIB3YS
AMUTO3. KJIETOYHYIO TEOPHUIO.
20. Tema 17. becmosoe u mojoBoe Pemiate 3amayn  Ha TMOCTPOEHHE
pa3MmHoxeHue. [10J10BbIe KITETKHU. ¢parmenTta Bropout nenu JIHK mo
21. Tema 18. Meiio3 TPEI0KEHHOMY ¢parmenty
22. Tema 19. OOpa3oBaHHE MOJOBBIX nepsoit, u”PHK (MPHK) mo ywacrky
KIIETOK. Tamerorenes. JHK, 3agaun Ha ompenesneHue
OHJ'IOI[OTBOpCHI/IC KOJINYCCTBA XpoMOCOM B
23, Tema 20. 3apojslmeBoe  u COMATHUYECKUX U TIOJIOBBIX KIIETKaX,
MOCTIMOPHOHATBHOE pa3BUTHE a TaKiXC B KICTKaX ICpPCI Ha4ajloM
OpraHM3Ma. neneHus (Meio3a WIM MUTO3a) U TI0
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24, Tema 21. Konrponbnas padota Ne2 1 ero OKOHYaHUU (mns
«Pa3sMHOKEeHUuEe OpraHu3MOB. MHOT'OKJICTOYHBIX OpFaHI/IBMOB).
OHTOreHesy OnepupoBathb MOHSATUSMU:

MPOKAPUOTHI, SYKAPHUOTHI.
CpaBHUBaTh  CIIOCOOBI  JICJICHUS
KJIETKU (MUTO3 U MEHO03).
KnaccudumupoBars OnoJIornyecKue
00BEKTHl HA OCHOBAHUU OJTHOTO WIIH
HECKOJIBKUX CYIIECTBEHHBIX
MPU3HAKOB (THrTBI MTUTAHMSI,
CIIOCOOBI JIBIXaHUSI U PA3MHOKCHHSI,
0COOEHHOCTH

pa3BUTHS).

OnepupoBath MOHSATHUSIMU:
OHTOTEHE3, YMOPHUOTEHE3, OBOTECHE3,
CIIEpMATOTEHE3 U T.]I.

Paznen Ill. OcHOBBI TreHeTHKH H 11 OnepupoBaTh FeHETUYECKUMU

ceJIeKIHU TEPMHUHAMH: aJlIeb, JOMUHAHTHBIN

25. Tema 22. MHcropus pa3BUTHSI 1 151 peLecCUBHBIN NIPU3HAKH,
reHeTuky. IlepBelil 1 BTOpO#l 3aKOH TOMO3UIoTa 51 reTepO3UroTa,
Mewnens HACJICJICTBEHHOCTh, HW3MEHYHUBOCT,

26. Tema 23. IluTo0rMYeCcKre OCHOBBI 1 I'CH, TCHOM.

MOHOTHOPUIHOTO  CKPEITUBAHUS. OOBACHATH IIPUYUHBI
Bropoii 3akoH Menens. HaCJIEICTBEHHBIX 3a00JIeBaHNH,

27. Tema 24. TpeTHﬁ 3akoH I, 1 MOCJICACTBUS BIMSHUSI MyTarcHOB.
Mennens OueHuBaTth  pojib  JOCTHKEHHI

28. Tema 25. B3anmopelicTBHEe T'€HOB. 1 TCHCTHKH, CeJICKLIUY,
CHGHJ’ICHHOG HacJieJOBaHHE. OHMOTEXHOJIOTHHU B HpaKTI/ILIeCKOI\/'I

29. Tewma 26. ['eneTnka nosa 1 ACATEIBHOCTH ~ YE€IOBCKa M B

30. Tema 217. B3anmoneiictBue 1 COOCTBEHHOM JKH3HU.
reHOTHIIA " cpesl pu VYcTanaBnuBaTh THIT HaclI€OBaHUS
(opMupoBaHIH PU3HAKA. U XapakTep MpOsBICHUS NpU3HAKA

31 Tema 28. Buasl H3MEHYMBOCTH. 1 o 3az[aHH0171cheMe
Mo auduKanroHHas " POJIOCIIOBHOM, TMPUMEHSSI 3aKOHBI
KOMOWHATHBHAS H3MEHYHBOCTb. HaCJICICTBCHHOCTH.

32. Tema 29. MyTaunoHHas 1 XapaxkTepu3oBarhb COBpEMEHHbIE
H3MeHUYnBocTh. [eHeTHKA HAIpPAaBIICHUS B Pa3BUTHH OUOJIOTHH;
TEIOBEKA. OTIMCHIBATH UX

33. Tema 30. Konrponsnas padora Ne3 1 BOSMOXKHOC ~  MCHOJIb30OBAHUC B
«OCHOBBI FeHETHKID. MPAKTHYECKOH JAEITeIbHOCTH.

34. Tema 31. TecTupoBaHHe 1O UTOTAM 1
roja.

35. Tema 32. O6o6maromuil ypok Mo 1
temam: Kietka — enuHuIa )KUBOTO.

Pa3mHOXeHune u pa3BUTHE
oprann3MoB. OCHOBBI TE€HETHKH H
CEJICKIIHH.
11 kaacc/ 2 rox o0y4enus (35 yacos)
Pazgea IV. DBosronus 20 OOBACHATD MHOrooOpasue
36. Tema 33. IlepBoe 3BONIOIIMOHHOE 1 OpraHu3MOB, MPUMEHSIS

yuenue. JK.b.Jlamapk

9BOJJIIOIMOHHYIO TCOPHIO.
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37. Tema 34. Bo3HukHOBeHHE U 1 Pacno3nasarsb MOIYJISIUEO u
passutue teopun Y./lapBuna OMOJIOTMYECKHIT BUJI 1O OCHOBHBIM
38. Tema 35. Cunrernueckas TeOpHs 1 MPU3HAKAM.
IBOJIIOLUH. Jloka3zaTenbcTBa OnuceiBath ¢benoTHI
HBOJIIOIIUHT MHOTOKJICTOYHBIX ~ PAaCTeHUH |
39. Tema 36. Bug um ero xpurepuu. 1 KHUBOTHBIX 110 MOP(OIOTHIECKOMY
[Monmynsuus - 3JIEMEHTAapHAs KPUTEPHIO.
€IMHUIIA YBOJIIOIUH. BrisBiars U3MCHUYUBOCTH y
40. Tema 37. Poiab HM3MEHUMBOCTH B 1 OpraHNU3MOB; OOBACHSTH
9BOJIOIMMOHHOM IIPOLECCE IMMPOABJICHUC BUIOB U3MCHYUBOCTH,
41. Tema 38. EcrtectBeHHbIN 0TOOp U 1 HCII0JIB3Ys 3aKOHOMEPHOCTH
ero Gopmel W3MCHUYUBOCTH; CpaBHHBATh
42. Tema 39. DBOJTIOIIMOHHBIC 1 HaCJICACTBCHHYIO 1
(dhakTopbl: U30IALUS, Apeii( reHoB. HCHACJICACTBCHHYIO
43. Tema 40. TlpucmocoOIEHHOCTh 1 H3MCHIHBOCTB.
OpTraHHU3MOB. JlaBatb  HayuHoe  OOBsICHEHHE
44, Tema 41. BumooOpa3oBaHue Kak 1 Oroornyeckum pakram,
pe3yJAbTaT MUKPOIBOJIIOIIUH. 1poneccaMm, ABJICHUAM,
45, Tema 42. OCHOBHBIE HAIPABIEHHS 1 3aKOHOMEPHOCTIM, HCTIOJIBb3Y5
MaKpOSBOJIOLHHL. OMOJIOTHYECKIE TEOPUH
46. Tema 43. Pa3zBuTHE NpeACTaBICHUI 1 (keToumyro, SBOJTIOLMIOHHYI0),
0 BO3HMKHOBEHMH >KH3HH Ha 3eMile. yHuceHHE O
47. Tema 44. CoBpeMeHHBIE THUIOTE3BI 1 brocepe, SaKOHBI
0 BO3HUKHOBEHUU KU3HU. HaCJICACTBCHHOCTH,
T'nmotesa Omapusa. 3aKOHOMEPHOCTH H3MCHUYHNBOCTH.
48. Tema 45. Pa3zButue Xu3HU B apxee 1
U IPOTEPO30E.
49. Tema 46. Pa3Butue Ku3HU B 1
Tajgeo3oe.
50. Tema 47. Pa3Butue Ku3HU B 1
ME3030MCKYI0 U KaWHO30MCKYIO
apy.
51. Tema 48. MHoroo6pa3ue 1
opranuuyeckoro mupa. llpuHuumnbI
CUCTEMATHUKH.
52. Tema 49. l'umnoTessl 1
MIPOUCXOKICHUS YeJioBeKa
JlokazarenbcTBa TIPOUCXOXKICHUS
YeJIOBEeKa OT KUBOTHBIX.
53. Tema 50. DBosronys JeaoBeKa. 1
54 Tema 51. DOBomronust 4YeJIOBEKa. 1
UYenoBeveckue pachl
55. Kontponbhas paboTa Nel 1
«OBOJIIOLIHS OPraHUYECKOTO MUPA»
Pazgen IV. OcHOBBI 3K0JI0THH 14 BrisBisaTs MOp(OJIOrHYECcKHE,
56. Tema 52. Dkonorus Kak Hayka. 1 ¢du3noIOrNUecKue, TMOBEAECHUYECKHE
DKoJIOruuecKue (bakTopHI. aJianTalyuy OpraHu3MOB K
OCHOBHBIE CpeJibl KHU3HH. cpeae oOWTaHUs U JIGHCTBHIO
57. Tema 53. 3akoHsl 9KOJIOTUH. 1 HKOJIOTHUECKUX (PaKTOPOB.
B3aumonelicTBre nNOMyIsIuii. CocCTaBIITh CXEMBI IepeHoca
58. Tema 54. CoobOmecrBa. IloTox 1 BEIIECTB M JHEPIrMU B DKOCHCTEMEC
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SHEPIHHU B COOOIIECTBAX.

(uenu nuTaHwUs).

59. Tema 55. CpolicTBa COOOIIECTB. [TpuBOIUTH JIOKA3aTeNIbCTBA
CmMmena cooOIIecTB. HE00X0UMOCTU COXpaHEeHUs

60. Tema 56. UckyccTBeHHBIS Oropa3zHo00pas3us sl YCTOMIUBOTO
HKOCHUCTEMBI. pPasBUTHS U OXpaHbl OKPYKaIoIIeH

61. Tema 57. [Tpumenenue Cpeasbl.
3KOJIOTHYECKUX 3HaHMH B OuenuBarsp PE3YJIbTATHI
MPAaKTUYECKOMN JCATCIIBHOCTH B3aMMO/ICHCTBUS 4CJIOBCKaA u
YyeJIoBeEKa OKpYKaroIen cpebl,

62. Tema 58. CocraB u (yHKIMH IIPOTHO3UPOBATh BO3MOXKHBIE
6HOC¢)epLI IMOCJICACTBUA IEATCIIBHOCTHU

63. Tema 59. KpyroBopoT XUMHUYECKUX 9ClIOBCKa ML CyIICCTBOBAHUS
3JIEMEHTOB OTACIIBHBIX

64. Tema 60. KpyroBopor XMMHYIECKHX 1 OMOJIOTUYECKHX OOBEKTOB M IIEIBIX
3JIEMEHTOB MIPUPOTHBIX COOOIIECTB.

65. Tema  61.  buoreoxummdeckue 1

TIPOIIECCHI B Orocdepe.

66. Tema 62. AHTpoOTIOTeHHAs 1
JESTENbHOCTh YelIOBEKa

67. Tema 63. I'moGansHBIC 1
9KOJIOTHUECKHe  MpoliemMbl U
BO3MOXXHBIC ITYTH UX PCHICHUS

68. Tema 64. I'moGansHBIC 1
JKOJIOTHUECKHE  MpoOieMbl U
BO3MOJKHBIE ITYTH UX PELICHUs

69. KonTtponbaas padota Ne2 «OcHOBBI 1
HKOJIOTHUY
70. O6oOmaromuii  ypoK 1O TeMaM: 1

OBomronus. OCHOBEI YKOJIOTHH.

5. YHEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEUEHHUE PEAJIN3ALIMUA YUEBHOI'O ITPEIMETA

5.1. OcHoBHas1 yyeOHasi IUTEepaTypa

5.1.1. buonorus. 10 knacc: yueOHUK sl 00meoOpa3oBar. opraHu3anuii : 0a30BbId ypOBEHB /
[1.K. benses u ap.] ; mox pen. 1.K. bensiea u .M. JIpimmiuna .— 5-¢ u3g., ucnp. — Mockga :
[Ipocsemienue, 2018 .

5.1.2. buonorus. 11 wiacc: yueOHUK s 001eoOpa3oBaT. opraHusaiuii : 0a30Bblil ypoBeHb /
[1.K. benses u ap.] ; mox pen. 1.K. bensiea u .M. JIpimmiuna .— 4-¢ u3f., ucnp. — Mockga :
[Ipoceenienue, 2018.

5.2. lonoHuTe/IbHAS yUueOHas1 JuTepaTypa

5.2.1. Cabmuna O. B., JIpimmun I. M. buonorus. O6mias 6uonorusi. Pabouast Terpanp. 10-11
KJ1accol. ba3oBbIil ypOBEHb.

5.2.2. CoopHuK 3a1a4 1o reHeTrke. bazosslil ¥ moBeIeHHbIH ypoBHU EI'D - Kupunenko A.A.,
2012.

5.2.3. Ilpaktukym no Ouosoruu («I'eHeTnka»): yueOHoe mocobue / aBTOp-cocTaBuTenb B.I.
I'manpimesa; M-Bo 06p. u Hayku P®, ®I'BOY BIIO «Tamb6. roc. yu-T um. I'.P. JlepxaBunay,
Tamb6o0B: Uznatenbckuii nom TT'Y um. I'.P. JlepkaBuna, 2012.

5.2.4. Boponuna, I'.A. buonorus. Tumossle TectoBele 3amanus / [.A. Boponuna, I'.C.
Kamunosa. — M.: U3narenscTBO «OK3aMeny, 2017.
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5.2.5. lokuns, P. Pacmupennsiii penotun [Tekct]: mmuHHAs pyka reHa / P. JlokuH3 ;mociec.
J>uuena/lennera; [nep. ¢ anria. |.— M.: Actpens : CORPUS, 2011.

5.2.6. MapkoB, A. Poxnenue cnoxxHoctu [TekcT]: »BodONUMOHHAS OWOJIOTHS CETrOJHS:
HEOXXUIaHHBIE OTKPHITH U HOBbIE Bompockl / A. MapkoB.— [M.]: Actpens : ORPUS, 2011 .
5.2.7. bonrosa M.B. COopHuK 33124 110 0O0mIel OMONOTUN C PEHICHUSMH JUIS TOCTYIAIONIUX B
BY3bl. - M: OO «OHUKC 21 Bek», «Mup u odpazoBanuer», 2006.

5.2.8. ®enopoc E.N., HeuaeBa ['.A. Dkojorust B SKCIEpUMEHTaX: y4ued.1mocodue Ui yqammxcs
10 — 11 k. obmeobpazoBart. yupexaeHuit. — M.: Benrana-I'pad, 2005.

5.2.9. AxumoB C.U. u np. buosorus B Tabimiiax, cxemax, pucyHkax. Y4eOHO-oOpa3oBaTeabHas
cepust. - M: Jlucr-Hsro, 2004.

5.2.10. buonorus: CripaBounrk mkojiapHUKA U cTyaeHTa/l[log pen. 3.bpema u U.Meiinke; [1ep. ¢
HeM. — 3-¢ u3n., crepeotun. — M.: [lpoda, 2003.

5.3. YueOHO-MeTOAUYECKAS JIUTepaTypa
5.3.1. bop3osa 3.B., Jlaraes A.M. JlunakTudeckue MaTepuayibl Mo OHOJOTHH: MeToandeckoe
nocobue. (6-11 ki) - M: TL] «Cdepay, 2005.

5.4. IlepeyeHb peKoMeHAyeMbIX TEXHUYECKHUX CPe/ICTB 00y4YeHHUsI, B TOM YHCJe TPEHAKEPOB
5.4.1. IlepcoHaJIbHBIN KOMITBIOTED

5.4.2. MynpTHMea NpoexkTop

5.4.3. UnTepakTuBHAs JOCKa

5.4.4. CpeacTtBa KOMMYHHMKAILMM [JIs1 IPOBeAeHUs OHJIAIH- ¥ odIaliH YPOKOB
1. JIHeBHUK.pY

2. CommansHas cetb BKouTakre

3. CepBuc Zoom BuI€OKOH(PEpEHIIHS

4. WhatsApp

5. Google dhopma

5.4.5. DnekTpoHHble 00pa3oBaTe/ibHbIe Pecypchl Ui NMPOBelAeHUs OHJIAH- U oduiaiiH
YPOKOB:

1. JlHeBHUK.pY

2. Pemry EI'D

3. interneturok.ru

5.5. [lepeyeHb peKOMeHyeMbIX 3JIEKTPOHHBIX OM0JIMOTEYHO0-00pPa30BaTEIbLHBIX PECYPCOB
5.5.1.0nexkrponnsiii katasior dyngamenTanpHOM Oubamorexkn TI'Y mmenu I'.P. JlepkaBuHa.
Pexxum cBoOoaHOTO Moctyna: http://biblio.tsutmb.ru/

5.5.2. DnexTpoHHO-0MOIHOTeUHas cuctema «Kuuro®oHay. PexxuM cBOOOJHOTO JTOCTYIIA!
http://www.knigafund.ru/

5.2.3.DnektpoHH0-0MbMMOTeuHast cuctema elibrary Pexxum cBoOOHOTO JOCTYMIA:
http://elibrary.ru/project_authors.asp?

5.2.4.buosorus. — Pexxum cBoboHOTO moctyma: http://bse.sci-lib.com/article118100.html
5.2.5.buonorus.— Pexum cBOOOIHOTO IOCTYMA:
http://ru.wikipedia.org/wiki/%C1%E8%EE%EBY%EE%E3%E8%FF

5.6. MarepuajbHO-TeXHHYECKHE CPEACTBA M 000py10BaHUs 115 00y4eHHUs
5.6.1. Tabmust buonorus. 10-11 kmaccel. DBONIOIMOHHOE YUEHUE

5.6.2. IlopTpeTs! yueHbIX OHOJIOTOB

5.6.3.Cxema cTpoeHHs KJIETOK >KUBBIX OPraHU3MOB

5.6.4. Mogens ctpykTyps! JITHK
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5.6.5./Ins obGecneueHust OOy4eHHUS C HCIIOJIB30BAaHHEM JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHI HGOGXO[[I/IMBII

- KOMIIBIOTCPbI WM UHBIC TCXHUYCCKUC YCTpOfICTBa YUYCHHKOB U Mi¢aarora ¢ BBICOKOCKOPOCTHBIM
BBIXOJOM B I/IHTCpHeT, O6€CH€‘-II/IBaIOH_[I/I€ BO3MOXHOCTbH pa60TBI C My.HBTHMeI[PIfIHBIM
KOHTEHTOM: BOCIIPOW3BEJICHUE BUICOM300paKECHUI, KaYeCTBEHHBI CTEPEO3BYK B HAYIIHUKAX,
pedeBoii BBOJ ¢ MUKpO(OHA U Jp.
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Ipunoxenue 1

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

INPEIMETA
«BAOJIOI' U5
10 kaacc
Ne Paznen / rmaBa / | Kon-Bo Tun @opmbl  u  Bubl | Kanenmapaele  cpoku
TeMa 4acoB 3aHSITHS KOHTPOJIS MIPOBEICHUS
y4eOHOTO [Tnan
npeameTa
10 kaacc/ 1 roa o6yuenus (35 yacos)
BBenenue 1 BBoHbIi
YPOK
Pazgen |. Kiaerka - 17
€IMHUIIA )KMBOTO.
2. Tema 1. Pa3zBurue 1 VYpok
3HAHUH O KIIETKE. dbopMupoB
Knerounas Teopus. aHUs
MeToibl  M3yYCHUS HOBBIX
KJIECTKH 3HAaHUU
3. Tema 2. 1 Ypox
XuMudecKkui dbopmupoB
COCTaB KJIETKH. aHus
Heoprannueckue HOBBIX
BEIIECTBA. 3HAHUU
4, Tema 3. 1 VYpok
Opranndeckue dbopmupoB
BEIIECTBA KJICTKH. aHUs
VrieBoasl. HOBBIX
JIunmuapl. 3HAaHUH
5. Tema 4. 1 Ypok
Opranndeckue dbopmMupoB
BEIIIECTBA KJIETKH. aHUs
benku. HOBBIX
3HAHUM
6. Tema 4. 1 VYpok Temarndeckuit
Opraandeckue KOHTPOJIA | KOHTPOJIb.
BEILIECTBA KJICTKH. u CaMOCTOSITEIbHAS
benkwu. MPOBEPKU | paboTa
3HAaHUN U
yMEHUMI
7. Tema 5. 1 Ypok
HyxneunnoBsie dbopmupoB
kuciotel: JJHK wu aHus
PHK. HOBBIX
3HAaHUU
8. Tema 6. AT® un 1 Ypok Tematnuecknit
npyrue KOHTPOJISI | KOHTPOJIb:
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OpraHUYeCcKue u CaMOCTOSITEIbHAs
BEIlIECTBA. poBepKU | paboTta
3HaHUN U
yMEHUHI
9. Tema 7. Crpoenue Ypoxk
KJIETKH. (hopmupoB
aHUs
HOBBIX
3HAHUI
10. | Tema 7. Crtpoenue Ypok Temarnueckuit
KJIETKH. KOHTPOJIA | KOHTPOJIb:
u CaMOCTOSITEIbHAs
npoBepku | pabota
3HAaHUN U
yYMEHUHN
11. Tema 8. Ypox
OcobGenHoctu dbopmupoB
CTPOCHHUS aHUs
pacTUTENBHON HOBBIX
KJIETKHU. 3HAHHUI
12. Tema 9. VYpok
[IpoxapuoTsl u dbopMupoB
JYKapHUOTHI. aHUs
HOBBIX
3HAHUI
13. Tema 10. Bupycsr - Ypok [ToypounbIii
HEKJIETOYHBIE IPUMEHEH | KOHTpOJb: paboTa
hopmbl YKU3HU. Wi 3HAaHUH | HA YpOKeE
Bupyc CI11/]a. Ha
MPAKTHKE
14, Tema 11. Ypok
DHEPreTu4ecKuii 1 dhopmupoB
MJIaCTUYECKUI aHus
0OMeH. HOBBIX
3HAHUU
15. Tema 12. VYpok
®DOTOCHHTE3. (hopmupos
XeMOoCHHTE3. aHus
HOBBIX
3HaHUU
16. Tema 13. Ypok
I'enetnueckas (hopmupos
uHdopmanus. aHus
I'enernueckuii Kox. HOBBIX
3HAHUU
17. Tema 14. Ypok
buocunTe3z Oenka. (hopmupos
I'ennas 5 aHUs
KJIETOYHAas HOBBIX
WHXKEHEpUSL. 3HAHUH
18. | Tema 15. Ypok Tematnueckuit
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Kontponbhas KOHTPOJI | KOHTPOJIb:
pabota Nel u KOHTPOJIbHAS
«Knerka-egununa MpoBEpKU | paboTa
JKUBOTOY. 3HaHUW U
yMEHUHI
Pa3nea |l. PasmHoxxeHue 6
U pa3BUTHE OPraHU3MOB.
19. Tema 16. 1 Ypok
JKu3HEHHBIN UK dbopmMupoB
kietku. JleneHnue aHus
KJIETKH. Muros3. HOBBIX
AMHTO3. 3HAHUI
20. | Tema 17. becnonoe 1 Ypoxk Temarnueckuit
u MOJIOBOE KOHTPOJI | KOHTPOJIb:
pPa3MHOKEHHE. u CaMOCTOSITEIbHAs
[TomoBbIE KIIETKH. MPOBEPKHU | paboTa
3HaHUU U
yYMEHUHN
21. Tema 18. Meiio3. 1 Ypox
dbopmMupoB
aHUs
HOBBIX
3HAHHUI
22. Tema 19. 1 VYpok [ToypouHbIi
O6pazoBanue IPUMEHEH | KOHTPOJb:
MOJIOBBIX  KJIETOK. Ul 3HAaHUM | TECTUPOBAHUE
l'amerorenes. Ha
O1u1010TBOpPEHKE. MPAKTHKE
23. Tema 20. 1 VYpok
3aponpllieBoe U dbopmupoB
MOCTAMOPHOHAIBH aHus
oe pasButue HOBBIX
oprasusma. 3HAHUH
24, Tema 21. 1 Ypok Temarnueckuii
KoutponpsHas KOHTpPOJISI | KOHTPOJIb:
pabora Ne2 u KOHTPOJIbHAS
«Pa3mHOXeHne npoBepku | paboTa
OpraHU3MOB. 3HAHUA W
OmnTorenesy. YMEHUM
Pazgen Ill. OcHoBsl 11
TeHEeTUKH U CeJIeKIUH.
25. Tema 22. Ucropus 1 Ypok
pa3BUTHA (hopmupos
reHetuku. Ilepsbiii aHUs
U BTOPOM 3aKOH HOBBIX
Mennens. 3HAHUU
26. Tema 23. 1 VYpok
Huronornueckue (hopmupoB
OCHOBBI aHUs
MOHOTHOPUTHOTO HOBBIX
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CKPELINBAaHUS. 3HaHUI
Bropoit 3aKOH
Mennens.
27. | Tema 24. Tpernii Ypok
3akoH I'. Mennens. (dopmupos
aHUs
HOBBIX
3HAHUI
28. Tema 25. Ypok
B3anmoneiictBre dbopmMupoB
TEHOB. aHUs
CuernienHoe HOBBIX
HACJIEI0BAHUE. 3HAHUI
29. | Tema 26. I'eneruka Ypok Tematnueckuit
noJja. MPUMEHEH | KOHTPOJIb:
Y 3HAHWHM | TECTUPOBAHUE
Ha
MIPAKTHKE
30. | Tema 217. Ypok
B3anmopeiictBre dbopmupoB
TEHOTHNA W CPEIbl aHUs
pu HOBBIX
hopmupoBaHUHN 3HAHHUI
TIpU3HAKa.
31. Tema 28. Bunsl VYpok
W3MEHYUBOCTH. dbopmupoB
MoaudukanroHHa aHUs
s u HOBBIX
KOMOUHATHBHAs 3HaHUH’
W3MEHYUBOCTb.
32. Tema 29. VYpok
MyranuoHHas dbopmupoB
W3MEHYUBOCTb. aHus
I'enernka HOBBIX
YEeJI0BEKA. 3HAHUI
33. Tema 30. Ypok Temarnueckuii
KoutponpsHas KOHTpPOJISI | KOHTPOJIb:
pabora Ne3 u KOHTPOJIbHAS
«OCHOBBI npoBepku | paboTa
TCHETHKI. 3HAHUA W
YMEHUM
34. Tema 31. Ypok [Ipomexxyrounas
TCCTI/IpOBaHI/IC 10 KOHTPOJIA aTTecTanus:
uTOram rofaa. 1 TECTUPOBAHHUE
MIPOBEPKHU
3HaHUU U
yMEHUHI
35. Tema 32. Ypok
Oo6o06maromuit HOBTOPEH
YpPOK II0 TeMaM: 15078
Knetka — enunHuma CUCTEMATH
YKUBOTO. 3alMM |
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PasmHOXeHHE — © 000011eHN
pa3BuTHE s 3HAHUU,
OpraHu3MOB. 3aKperieH
OCHOBBI TEHETHKHU usi
U CEJICKIUH. yMEHUHI
Ne | Paznen / rmaBa Koiu-Bo Tun 3anatus | @opmsl u Buabl | Kasennapueie
/ Tema 9acoB KOHTPOJIS CpOKH
y4eOHOTO IPOBEICHUS
npeameTa [Lnan
11 kaacc/ 2 roa o6yuenus (34 yacos)
Paznea |V. DBoaronns 20
1. Tema 33. IlepBoe 1 Ypok
3BOJIFOIIMOHHOE dbopmupoBaH
yUEeHHE. Ul HOBBIX
2K.b.JTamapk. 3HaHHUI
2. Tema 34, 1 VYpok
Bo3HukHOBEHME dbopmupoBan
" pa3BUTHE WS  HOBBIX
TEOpUUN 3HaHHUI
Y./lapBuHa.
3. Tema 35. 1 Ypoxk Temarndeckuid
CuHTeTnueckas KOHTPOJISI ¥ | KOHTPOJIb:
Teopus IPOBEPKU camocTosiTeNnbHas paboTa
SBOJIIOIUH. 3HAaHUHU Hu
JlokazarenbcTBa YMEHHI
SBOJTIOIHH.
4, Tema 36. Bug u 1 Ypok
€ro  KpUTEpHH. dhopMHupOBaH
[Momymsius - s HOBBIX
3JIeMEHTapHas 3HAHUM
eMHULIA
SBOJIIOIHH.
5. Tema 37. Ponmp 1 Ypok
W3MEHUYMUBOCTH B dbopmupoBan
ABOJIIOIIHOHHOM U HOBBIX
rpolecce. 3HAHUH
6. Tema 38. 1 VYpok
EcrectBennslit (hopmupoBan
otbop u ero U HOBBIX
(hopmBL 3HAHUH
7. Tema 39. 1 Ypok [loypouHBlii KOHTpPOJB:
OBOJIIOIUOHHbBIE OpUMEeHeHuH | paboTa Ha ypoke
(bakTopsI: 3HaHMA  Ha
n3o0JsIIus, Apeid MPAKTHKE
T'€HOB.
8. Tema 40. 1 Ypok
ITpucnocoGnenH (dhopmupoBaH
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OCTb s HOBBIX
OpPraHUu3MOB. 3HAHUI

9. Tema 41. Ypoxk Temarnueckuit
Bunoo6pazoBan KOHTPOJIS ¥ | KOHTPOJIb:
Y€ KaK pe3ysibTar IIPOBEPKU camocTosTeNnbHas padboTa
MUKPO3BOJIOIUA 3HAHUU u
. yMEHUHI

10. | Tema 42. Ypox
OcHoBHbIE dopmupoBan
HaIpaBJICHUS ust HOBBIX
MaKpO3BOJIIOLAN 3HaHHI

11. | Tema 43. Ypox
PazButne dbopmupoBaH
MpEJICTaBICHUIN nst HOBBIX
0 3HAHHUM
BO3HHKHOBECHUHU
YKU3HU Ha 3emie.

12. | Tema 44. Ypox [ToypouHBIif  KOHTPOJIB:
CoBpemeHHbIE MpUMEHEeHH | paboTa Ha ypoke
TATIOTE3BI 0 3HAaHM  Ha
BO3HHKHOBCHHH MIPaKTUKE
KU3HH.

I'mnotesa
OmnapuHa.

13. | Tema 45. Ypok
PazButne xuzHm dbopmMupoBaH
B apxee u U HOBBIX
MPOTEPO30€. 3HaAHUU

14. | Tema 46. Ypok
PazButne xuzHm dbopmMupoBaH
B I1aJIE030€. usi HOBBIX

3HaAHUU

15. | Tema 47. Ypok Temarnueckuii
Pa3Butue xu3HH KOHTPOJSI ¥ | KOHTPOJIb: TECTUPOBAHUE
B ME3030HCKYIO POBEPKHU
U KailHO30MCKYIO 3HAHUM u
apy. yYMEHUMI

16. | Tema 48. Ypok
MHuoroo6pasue dhopmupoBaH
OpPraHUYECKOTO usi HOBBIX
MHpA. 3HAHUM
ITpuHIMITEL
CHUCTEMATHUKH.

17. | Tema 49. Ypok
['unoTessl (hopmupoBan
MIPOUCXOKICHUS usi HOBBIX
YyenoBeKa 3HAHUH
JlokazarenabpCcTBa
TIPOUCXOKICHUS
YesoBeKa oT
YKMBOTHBIX.
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18. | Tema 50. 1 Ypox
OBouroLus (opmupoBan
YeJIoBeKa. ust HOBBIX

3HAHUI

19. | Tema S1. 1 Ypox
OBouTroLUs dopmupoBan
YeJIoBeKa. ust HOBBIX
Yenoseueckue 3HaHUM
pachl.

20. | KonTpompHas 1 Ypox Temarnueckuii
pabora Nel KOHTPOJISI ¥ | KOHTPOJIb: KOHTPOJIbHAA
«IBOJTFOITHS MIPOBEPKHU pabota
OPraHU4YECKOTO 3HAHHUM u
MUPA» yMEHUHN

Pazgen V. OcHoBbI 14

IKOJIOTHH.

21. | Tema 52. 1 VYpok
DKojorus  Kak ¢dopmupoBaH
HayKa. us HOBBIX
DKOJOTUYECKHUE 3HAHUM
(hakTOpHI.

OcHOBHbIE
CpEIIbl JKU3HH.

22. | Tema 53. 3akoHbI 1 Ypox
9KOJIOTHH. dhopMHupOBaH
BzanmoeiictBue 156 HOBBIX
TTOITYJISILIAIA. 3HAHUHI

23. | Tema 54. 1 VYpok Temarndeckmit
Coo0miecTna. KOHTPOJISI ¥ | KOHTPOJIb:
[ToTok sHEeprum B MIPOBEPKHU caMmocTosiTenbHas paboTa
COO0O0IIIECTBAX. 3HAHUI u

YMEHHI

24. | Tema 55. 1 Ypok
CaBoiicTBa dhopMHupOBaH
COOOIIECTB. U5l HOBBIX
Cmena 3HAHUM
COOOIIIECTB.

25. | Tema 56. 1 VYpok
HckyccTBeHHbIe dhopmupoBaH
9KOCHUCTEMBI. WSl HOBBIX

3HAHUM

26. | Tema 57. 1 Ypok Temarnueckuii
[IpumeHeHue KOHTPOJIS ¥ | KOHTPOJIb:
IKOJIOTHYECKHUX MIPOBEPKHU caMocTosTeNnbHas paboTa
3HAHUU B 3HAHUU u
MIPAKTUYECKOU yMEHUHI
NEeSATENbHOCTH
YeJIoBeKa.
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27. | Tema 58. CocraB Ypox
u GbyHKIIN (hopmupoBan
ouocdepsl. s HOBBIX
3HAHUI
28. | Tema 59. VYpok
Kpyrosopot dopmupoBan
XUMHYECKUX ust HOBBIX
3JIEMEHTOB. 3HAHUI
29. | Tema 60. VYpok
Kpyrosopot dopmupoBan
XUMHYECKUX ust HOBBIX
3JIEMEHTOB. 3HAHUI
30. | Tema 61. Ypoxk Temarnueckuit
Buoreoxumudeck KOHTPOJISI ¥ | KOHTPOJIb: TECTUPOBAHUE
W€ TIPOIeCCHl B IPOBEPKHU
ouocdepe. 3HAHUHN "
yMEHUHI
31. | Tema 62. Ypox
AHTpOTIOTreHHas dhopMHupoOBaH
JESITEITLHOCTD WS  HOBBIX
YeII0BEKa 3HAHHUI
32. | Tema 63. VYpok
I'moGanbHBIE dbopmMupoBaH
IKOJIOTHYECKUE WS  HOBBIX
poOIeMBI " 3HAHUI
BO3MOXHbIE
yTH ux
pelieHus
33. | Tema 64. Ypok
I'moGanbHBIC dhopMHupOBaH
9KOJIOTHYECKHE U HOBBIX
poOIeMbl u 3HAHUM
BO3MOXHbIE
yTH ux
pelieHus
34. | KoHTposbHas Ypok Temarnueckuii
pabora Ne2 KOHTPOJSI ¥ | KOHTPOJIb: KOHTPOJIbHAS
«OCHOBBI IPOBEPKU paboTa
IKOJIOT I 3HAHUH u
yMEHUMI
35. | O6oOmaromuii Ypok
YPOK IO TeMaM: MOBTOPEHHIA,
DBOJIIOIHSL. cucTreMarusa
OcHOBBI 1005078 u
9KOJIOTHH. 000011eHus
3HAHMH,
3aKpeTICHUS
yMEHUHI
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IIpuioxenne 2
O EHOYHBIE MATEPHUAJIBI

I[eMOHCTpaIII/IOHHaH BeEpcus CaMOCTOSITEIbLHOI paﬁoTLI

Paznen |. Kinerka - exunnua :xuBoro.
Opzanuueckue éeujecmea knemku. benxu.
OTBeThTE HAa BOIPOCHI.
HazoBute uCTOYHMK NOCTYIIIIEHUS OEIKOB, )KUPOB U YIJIEBOJIOB B OPIaHU3M YEJIOBEKA.
HazoBute npoayKThl paciienyieHus >KMpoB B TOHKOM KUIIIEUHUKE YEJIOBEKA.
CKOJIbKO 3HEPIUH BbLAESETCS NpHU pacuieruieHnu 1 T 6enkos?
KakoBo HopManbHOE coJiep’KaHue TIII0KO3bl B KPOBU YelloBeKa?
CKOJIbKO aMUHOKHCIIOTHBIX OCTaTKOB COJIEPIKUTCS B UHCYIIUHE?
Ha3oBute rmaBHOE XMMUYECKOE CBOMCTBO KHUPOB.
['e B kneTkax yesnoBeKka 3amnacaercst TIIMKOTeH?
W3 xakoro yrieBoaa cOCTOAT CTEHKU PAaCTUTENbHBIX KIETOK?

©oN R wWhRE

Kakue oprannyeckue BeliecTBa sSBISIOTCS MOHOMEpaMHU OEeNKOB?

[EEY
o

. Kakoi1 yrneBo1 Ha3pIBatOT BUHOTPAIHBIM caxapom?

[EEY
=

. Kaxue >xupsp1 Oosiee nmose3Hs! mpu 3a001€BaHUSIX U B IPEKIOHHOM Bo3pacTte?

[EEY
N

.Kak mHaspiBaeTcss mporiecC HW3MEHEHUS MPOCTPAHCTBEHHOW CTPYKTYphl O€IKOBOM
MOJIEKYJIbI?

13. Yrto ompenensieT MOpsAI0K YepeIOBaHUS aMUHOKHCIIOT B OEITKOBOM MoJieKyJie?

14. B xakoM pacTUTEILHOM OPTaHW3ME€ COJEPKHUTCS HAUOOJIbIIee MPOIIEHTHOE KOJIMYECTBO

Kpaxmasa?

15. Kak Ha3bIBaIOTCS COJIM BBICHIMX KAPOOHOBBIX KUCIOT U MIEIOYHBIX METAIOB?

16. Kakyro o0mryro ¢hopMyiny UMEIOT yriIeBOAbI?

17. Haz0BHUTE OCHOBHOE «TOIUTMBOY» B OPTaHU3ME YEIIOBEKA.

18. CxoJbKO CTPYKTYp XapaKTEpPHO ISl OEIKOBBIX MOJIEKYI?

19. Jlo xakux MpoyKTOB OKUCIISIOTCS KHUPHI?

AT® u opyzue opzanuueckue eeuiecmea
3aoaua 1.
VYyacTtok rera umeet nocienaoBareabHOCTh HyKIeoTn10B TTTTAIIALATI THAT (tiens IHK).
Onpenenure 1NOCIENOBAaTEIbHOCTh HykKieoTHaoB Bropor uenouku JHK, wu-PHK wu
MOCJIEIOBATEIbHOCTh AMUHOKUCIOT B Oenke. Jlng pemieHuss MCHOJb3yWTe TaOIUIly
FeHEeTUYECKOro Koja.
3aoaua 2.
[TocnenoBarenbHocTh HykieoTunoB B Mozekyine JIHK: TTAATTHATTHOITALLILI. B
pe3ynbTaTe TE€HHOM MyTauuu BblajgaeT necatbld Hykineotun B uenu JIHK. Onpenenute
nocienoBarenbHOCTh HykieoTuoB MmyrtupoBasiierd JIHK, u-PHK u mnocnenoBatensHOCTH
AMUHOKHCIIOT B Oenke. J{J1s pereHus UCroib3yiTe TabNuily TeHeTHIECKOTO KOIa.
3aoaua 3.
VYuactok rena umeer nocnegoarenbHOCTh HYKIEOTHIOB AT TTITTTATAITTT (uens JJHK).
Omnpenennre MOCIENOBAaTENIBHOCTh HykiIeoTHnoB Bropod nenoukun JIHK, wu-PHK wn
MOCJIEIOBATEIFHOCTh AMUHOKUCIOT B Oenke. JIns pemieHUsT HUCHONB3YWTE  TaONHIly

FEHETHYECKOIo KoJa.
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Cmpoenue Knemku

Pacnipenenute xapakTepuCTUKU COOTBETCTBEHHO OPTaHOMIAM KIIETKH.

Opranou,ipl XapaKkTepUCTUKU
1.Ilna3marnyeckas memOpaHa A) TpaHcnopT BEUIECTB IO KIIETKE,
2. Slnpo MIPOCTPAHCTBEHHOE PA3/ICJICHUE PEAKLIUI B KJIETKE
3. Muroxouapun Bb) Cuntes Genka
4. TInactuel B) ®otocuntes
5. PuGocomsl I') [IBmxeHure opraHoOUJI0B IO KJIETKE
6. OIIC /1) XpaneHue HacieICTBEHHOW HH(OpMaLuu
7. KnetouHslil neHTp E) HememOpanubie
8. Kommuiekc INombmxu K) CunTes KUpOB U YTIEBOJ0OB
9. JInzocomsl 3) Conmepxur JJHK
10. XKryTuku 1 pecCHUYKH W) OnnomemOpaHHbIe

K) O6ecnieuenue kneTku sHepruei

JI) CamomniepeBapuBaHue KJICTKH U BHYTPUKIECTOUYHOE
NUIIEeBapEHNE

M) JIBuxeHue KIeTKu

H) IByxmemOpanHbIe

O) CBs13b KJIETKHU C BHEITHEH Ccpenoin

I1) Yopasnenue aeneHuem sapa

P) EcTp TOJIBKO Yy pacTeHuii

Camocmoamenvuan paboma «XumuuecKuil cocmae u Cmpykmypa Kiemkuy

1. Benku BEIMOJHSIIOT MHOKECTBO Ba)KHBIX (bYHKHI/Iﬁ B OpraHuisMax 4YC€JIOBC€Ka M KXHUBOTHBIX!:
o00ecreynBaT OpraHmnsm CTPOUTECIbHBIM MaT€purajioMm, SABJIAKOTCA OMOJIOTHYECKUMU
KaTajln3aTopaMu WM PETYIATOpaAMU, o0ecrneynBarT ABHXKCHUE, HCKOTOPBIC TPAHCIIOPTHPYIOT

KHCI0poa1. J[st TOoro 4roObI OpraHu3M He UCIBITBIBA IPOOJIeM, YSIIOBEKY B CYTKH HEOOXO0UMO
100-120 r Genkos.

| — Copnepmanne Oenkos, Mipopyss: Conepmanne Oenkos,
r/100 r npoaykra r/100 r mpoaykTa
Crip TBEpaBIi 20,0 Xneb 7.8
Msico KypHUEI 20,5 Mopokenoe 33
Tpecka 174 Bapénas konbaca 13.0
[lpocTokeama 5,0 CIHBO4YHOE MACIO 1,3
Cmerana 3,0 Teopor HexHpHBIi 18,0

Hcnonb3ys 1aHHbIE TaONULbI, paCCUUTAWTE KOJMYECTBO OEJIKOB, KOTOPOE YEIOBEK MOJY4HII BO
BpeMsl Y)KHHA, €M B ero pauuone 6su10: 20 T xeda, 30 r cmeransl, 20 r ceipa u 115 T KypHIbI.
OTBeT OKpyrIMTe 10 LIETBIX.

2. JIunuzpl BBIMOJIHSAIOT HECKOJIBKO Ba)KHBIX (YHKIMH B OpraHM3Max 4eJloBeKa U >KUBOTHBIX.
OHu ciy’kaT AOJATOCPOYHBIM 3allaCOM JHEPrUU AJIs OpraHu3Ma, BXOIST B COCTaB KJIETOYHBIX
MeMOpaH; y4acTBYIOT B TepMoperyasuuu. s Toro yToObl OpraHu3M He UCHBITHIBAN IMpoOiIeM,
4eJoBeKy B cyTku HeoOxoaumo 90-110 r nunumos.
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Conepxanne Conepxanue
[lpoaykTs TTHIH/IOB, [lponykTs TTHIH/IOE,
r/100 r npoaykra r/100 r npoaykra

Hlokonan MmonouHEL 35,7 ANEnsCHHOBEIH COK 0,0
Monoko kKopoRse 32 Kypsl 8.8
HAitno kypuHoe 11,5 CBHHHHA HEXKUPHAA 27.8
{1 sitmo—7571)

Tropor nonysHpHELIT 9.0 Kpyna rpeuneras 2,6

Hcnonb3yst qaHHbBIE TaOIHIIBI, PACCYMTANTE KOJTHMYSCTBO JIUITUIOB, KOTOPOE YEIOBEK IMOTYIHI BO
BpeMsi yXKHMHA, e€Cii B ero panuone Obuio: 100 T anmenbCHHOBOTO COKa, 25 T rpeukd, 85 T
CBUHMHBI U 15 T mokonana. OTBET OKPYrauTe A0 LEbIX.

3. Bacwmuii cxomw1 Ha TPEHHPOBKY M IOCJIE Hee 3amen B Kade W BBIMII YalllKy 3CIPEecco.
KodenH moiHOCTRIO BCOCAJICS U PABHOMEPHO PACIIPEACITHIICS 1O KPOBH M JIPYTHM KUJIKO CTSIM
tena. Bec Bacwmmst - 90 kr.

. Ob it 0bséM
Conepxanue o ..
Macca Tena AHHAKOCTEH
[lpoaykr kodeHHa B ]
YE/OBEKa, KI' | B OpraHuiMe
MOPLHK, M )
4EI0BEKa, 1
: i i K 148
3aBapeHHBII 3epHOBOI Kode, ¥ Su—
copT apabuka
3aBapeHHBI 3epHOBOH Kode, 113 70 42
CMEeCh COPTOB &0 48
Scnpecco 243 90 54
Jarre (kode ¢ MOTOUHOH NEHKOIH) 119 100 60
¥ o
I :iCTBDEHMEIII kode 100 O
U&pHeli vail 42
3enéustii gai 3 50 25
Xonoaueli 4ai B OYTEUIKE 23 6l 30
["a3upoBaHHBIIl HANHTOK 29 70 35
JHepreTHYeCKHH HANMHTOK 87 80 40

Paccuuraiite, uepes kakoe Bpems mocie nmpuemMa (B yacax) Ko(heuH mepecTaHeT JIeHCTBOBAaTh Ha
opranu3M Bacumusa, ecam kodewH mepecTtaeT IEHCTBOBaTh NPH KOHICHTpAMM 2 MI/J, a
KOHIICHTpaus ero cHwkercs Ha 0,23 mr/in B yac. OTBET OKPYTIIUTE A0 JECATHIX.

4. benku BBITIOJHSIIOT MHOXKECTBO BaXKHBIX (PYHKIIMH B OpraHu3Max 4YesIOBeKa M >KUBOTHBIX:
00€CIeunBalOT OpPraHU3M  CTPOUTEIBHBIM  MaTEpPHANIOM,  SBISIOTCS  OMOJOTHUYECKHUMH
KaTaJln3aTOpaMH WM PETyIATOpaMHu, 00eCIeUnBalOT JBHKEHHE, HEKOTOPBIEC TPAHCIIOPTUPYIOT

Kucinopo. Jist Toro 4roObl OpraHu3M He UCTIBITBIBAI MPOOJIEM, YEJIOBEKY B CYTKH HEOOXO MO
100-120 r Genkos.

I Copepxanune 6enKoB, I Copneprxanue 6enKkoB,
POAYKTbI r/100 r npoxykra POAYICTE! r/100 r npoxykra
Ceip TBEPIBIN 20,0 X1eb 7,8
Msico Kypunsl 20,5 MopoxkeHoe 3.3
Tpecka 17,4 Bapénas konbaca 13,0
[IpocTokBama 5,0 CIMBOYHOE MacJo 1,3
CmeraHa 3.0 TBOpOT HEKUPHBIH 18,0

Hcnonb3ys paHHbIE TaOJIUIBI, PAaCCUUTANTE KOJIMUECTBO OEIIKOB, KOTOPOE YEIOBEK MOTYYHI BO
BpeMsl yXKHHA, €clIM B ero pamuoHe Obuto: 150 r Tpecku, 30 r cmeransl, 15 r xne6a u 100

MOPOKCHOTO. OtBer OKPYIIUTC OO0 LCJIbIX.
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5. 3nauenue ButamuHa C A 3J0pOBbS HACTOJBKO BEJIMKO, YTO )K€ HE3HAYUTEIBHBIA €ro
HEJOCTAaTOK BBI3BIBACT IUIOXOE caModyBCTBHE. JJii TOro 4YTOOBI HE HCHBITHIBATH MPOOIEM,
B3pPOCIIOMY YEJIOBEKY HEOOXOIMMO B CYTKH MOTPEOIATH 0K0JI0 90 MI 3TOr0 BUTAMUHA.

Conepxanue Copnepxanue
[TporyxTbl Butamuna C, [Iponyxrs BuTamuua C,
mr/100 r npoaykra mr/100 r npogykra
MoOpKOBB 5 S10n0ku 10
IToMunops 25 CMopoiuHa 4€pHast 200
Kaprodenn 20 AnenbcuH 60
Kanycra nsernas 50 Canat oBOIIHOH 15

Wcnonb3yss nanHble TaOMUIBI, paccUUTaiiTe KOJMYeCTBO BHTamMuHAa C, KOTOpOE YEJIOBEK
MOJIY4YHJT BO BpeMs o0efia, €Clii B €ro paruoHe 0su10: 35 T MopkoBH, 150 r oBomiHoro canarta, 15
I uepHOi cMopoiuHbl U 1 g010k0 maccoit 110 r. OTBeT OKpyrauTe A0 LEbIX.

Paznen |1. PazmHokeHue U pa3BuTHE OPraHM3MOB
becnonoe u nosioBoe pasMHoxeHue. I10710BbIe KIETKH

3apanue Ne 1. 3anucars B TeTpazp cxeMy «becnosioe pa3sMHOKEHUE»

Becnonoe paisMHoxeHHe

QnHoR KieTkoil (MOHOUHTOICHHDE) I'pymmod x1eTok (MoTHUHTOrEHHOE BEMCTATHEHOE)

[ I l I | I [ |
Henenne po-  MEOKECTBEH- Ofpaosanme  ObGpasosanme  Yrpopaaoven- Heynopaaoscn  [Moukosaniee B 3MGpu-
ONTENA HATBOE — HOE NETEHME cnop OMEK, HOE JeleHKe Hoe fe- OHATLHOM
POANTENA crefitensx 1 nenne (fpar- {manH-
(IrHIoTOHHS) KOPHERRX MCHTILHA ) uGpHOHHS)
ryGHeH,
AYEOBRHIL
Touxonanme
HIH HEPABEHD-
MEpHOE Deie-
HHE
|
Mpokapuor,  Omeoinetos-  OAHOKNETON- Cpean PacTenms Pagmansto- Pecsninme, TyGen, Hekoropiae
OAHOKIETOE- HHE JYKa- HHE FYKA- MHOTOKRCTOY- CHMMETPIMHOE  NEHTOTHEC KHHIHHOMG-  MASKDIHTAK-
Hue PHOTH PHOTH HHX (oco- {MEmYIN ), mo- HEpEH JNOCTHRE, mme (Gpoxe-
FYKAPHOTH (mryTHEOHOE- (cocyimme GeHHe mepegioe KOBATHE HOCI ),
{CApKOADEHEE) U, CIHOPO- MHYIOpHH) PACTEHHA) (ROMBYATHS YepBH BETPESAETCA ¥
BHKH]) HEPRW) HenaBeKa

3apanue Ne 2. M3yuuTh U 3apucOBaTh B TETPAIA MUKPOIIPENAPaTHI:

e  JSIMYHUK MIIEKOIIUTAIONIIETO
. CHepMaTOSOI/II[H MJICKOIIMTArOI KX

3aganue Ne 3. 3anonHuTh Ta0NHIY: «XapakTepucTUKa (opM pa3zMHOKEHUSD)

@DopMBbI pa3MHOKEHUS

Ilokazarenn
becmnionoe ITonoBoe

Ywucio poauTebCKUX
0co0el, TaroImuX Hayajo
OpraHu3My

HcxonHbie KISTKU
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CymHocTs Kax10i Gopmbl

OCHOBHOH KJIETOYHBIN
MeXaHU3M 00pa30BaHMUS
KJIETOK

DBOIIOMMOHHOE 3HAUECHUE

Pazgen V. JBostonus
CuHreTnueckas Teopust 3BoJIIOLMH. JloKa3aTenbCcTBa IBOJIOLUN
|. aiiTe onpenenenue TepMUHAM WM PACKPOUTE NOHATUS (OJHUM IMPEATIOKEHUEM, TIOJUEPKHYB

Ba)KHEHIINE OCOOEHHOCTH): a) KpealuoHu3M; O) TpaHcopMu3M; B) Teopus Trpajaluu

K. b. Jlamapka.

Il. 3anummTe HOMEpa NPeAIOKEHUIN U TONUILIUTE UX:

1. Pacrenus K. Jlunnei pa3zgenun Ha 24 kiacca, OCHOBBIBasCh Ha ().

2. Knaccudukanus K. Jlnanes Opla MCKYCCTBEHHOH, Tak Kak ().

3. K 3acnyram K. JIunnes moxHO oTHecTH cienytomiee: ().

4. XK. b. Jlamapk B kaure «®unocodus 300710rum» pa3aenanl KUBOTHBIX Ha 14 kiaccoB u

PacroJIoKui UX Ha 6 CTYMEHsIX Mo cTeneHu ().

5. JBmwxymumu crtamu 3ositonuu 1o XK. b. Jlamapky siBisirorest: ().
6. B pesynbTaTe BO3AEHCTBUSI BHEIIHEH Cpeibl y KUBbIX opraHu3mMoB 1o JK. b. Jlamapky
7. briaronproOperennsie npusHaku opranu3Mos 1o XK. b. Jlamapky( ).

I11. BeiOpaTh BEpHBIC CYKICHUS
1. [To K. JIunHero anmuHHAS 11es y xkupada MosIBUIACH MO BIUSHUEM CPEIbl, YIIPAKHCHHS

u rnepeaavyu HpI/IO6pCTCHHBIX IMPU3HAKOB I10 HACJICACTBY.

2. [To K. Jlunnero mmuHHAs 1m1es y sxupada Oblia H3HAYaIbHO.
3. K. JIunHe# He mpu3HaBaJl BO3MOXHOCTH 00pa30BaHUsI HOBBIX BHJIOB.
4, B konne sxu3Hm K. JIuHHE#H mnpu3HaAT BO3MOXHOCTh OOpa30BaHUs HOBBIX BHJIOB B

PE3YyIbTATC BIIMAHUA CPCAbl UJIN CKPCIIUBAHU.

5. K. JIunneii ObuT TpaHCHOPMHUCTOM.

6. K. JIunHel OblT KpealnoOHUCTOM.

7. XK. b. Jlamapk ObLT TpaHC(HOPMHUCTOM.
8. XK. b. Jlamapk OblI1 KpealluOHUCTOM.

IV. B uem pacxoaunucs B3risasl Jlamapka u JIunues?

V. Kak nosiBunace AnuHHAA 11es y skupada ¢ Touku 3penus K.Jluanes?
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Buoooopazoeanue kak pezynvmam MuKpoIGooyuu

O Kakux KpUTEpUSIX UAET PEUb B ONIMCAHUSIX

1. OOwuraromass B HECKOJbKUX palOHAX OOBIKHOBEHHAs JIMCHIIA OO0pa3yeT HECKOJIbKO
reorpapuueckux ¢Gop™m, MOCTENEHHO CMEHSIOUMX Apyr apyra. Camble CEeBEpHBIE JIMCHIIBI,
oOuTaromue B JIGCHOW 30HE, camble KpymHbIe. JIMCBHI cTeneil W MmoyynmycThiHb Menbde. Eme
MeJby€e JIMCHI, )KUBYIIME B CPEIHEA3MATCKUX IYCTBIHAX, U CaMbl€ MEJKHE JIMChl OOMTAIOT B
Adranucrane, [lakucrane u Mamun. Yem 1okHee 0OMTAIOT JIUCHI, TEM JJIMHHEE Yy HUX XBOCT U
VIIIH.

2. ManspuiiHblii KOMap BCTpedaeTcsl U B TeX pailoHax EBpormbl, rjie Majasipuu HUKOTAa He ObLIO.
Kpome Toro, B OJHMX YacTsX OH HPEINOYUTAET KOPMHUTHCS Ha YEIOBEKE, a B JAPYIrUX —
UCKJIIOYMTENBHO Ha JIOMAIlIHUX JKUBOTHBIX; B OJIHUX pallOHAX OH Pa3MHOXAETCsI B COJIOHOBATOM
BOJE, @ B IPYI'HX — TOJIbKO B IpecHOW. BHemHe 3T (opMBbI MOYTH HEPA3INIUMBbI, U3BECTHBIE
MOKa Pa3IMyusl KacaroTCs OCOOEHHOCTEH CTPYKTYphbI SHla, YMCiIa U BETBUCTOCTH ILETHHOK Yy
JUYUHOK.

3. JlebGenp-mumyH 4acTo U3rubaer mero B BUje OYKBBI S, a KIIIOB U TOJIOBY JEPKUT HAKJIOHHO K
BoJie. Ilpu pasapakeHnH M31aeT XapaKTepHbIM MUK 3BYK, 10 KOTOPOMY U IIOJy4UJI CBOE
Ha3zBaHue. PacnpocTpaHeH sebeb-IIUIYyH Ha W30JMPOBAHHBIX y4acTKax B CpelHEH M FOKHOM
nosnoce EBpomnbel u Asun ot toxkHoil IlIBenmu, no Monronuu, Ilpumopckoro kpas u Kuras.
Yacto mapa oT mapbl THE3IUTCS Ha TPOMAJHOM PACCTOSHUH, a BO MHOTHX pailoHax BOBCE
oTcyrcTByeT. Hacenser 3apocmme BOAHOW PacTUTENBHOCTBIO JIMMAHBI, 03€pa, WHOTAA Jaxe
00J10Ta, MPEANOYUTasl IIyXHe, MaJIo TocellaeMble YETTOBEKOM.

4. Manblii, umM TYHIpOBBIM, Jiedenb pacrpocTpaHeH 1o TyHIape Asum oT Kombckoro
MoJIyocTpoBa Ha 3amaje A0 nAeibThl KonbiMbl Ha Boctoke. [[nsi rHe3poBaHus BbIOMpaeT
3a00JI0YEHHbIE U HU3KUE TPABSIHUCTHIE YyYacTKH pa30pOCaHHBIMU 10 HHUM O3€pamH, a TaKke
peuHble JOJIMHBI, W300MIYIOIIME CTapULIIAMU U MpOTOKaMH. bpauHble Urpsl cBO€oOpas3HbI U
mpoxomaT Ha cyme. [Ipm 3ToM caMen XOAMT Iepe] CaMKOMW, BBITATMBAET ILIEK, BPEMEHAMU
IIPUIIOTHUMAET KPbUIbs, U3aBas UMH OCOOBII XJIONAIOIIUI 3BYK U 3BOHKO KPUYHT.

5. I'opoackas yactouka. Bepx rosioBel, CIIMHA, KPBUIbS U XBOCT CHHE-YEPHBIC, HAIXBOCTHE U
BeCh HU3 Teja Oenble. XBOCT ¢ pe3KOM TPEYroJbHOM BRIPE3KOW Ha KoHIE. OOuTaTe b TOPHBIX U
KylnbTypHOTO JaHamadToB. ['He3AUTCs Ha cTeHax ckan u 3nanuid. [lepenernas nruna. Jlepxurcs
CTassMM B BO3JyXEe WIM CHIM Ha NPOBOJAAX, Yalle IPYTMX JIACTOYEK CAaTUTCS HAa 3EMIIIO.
I'He3muTcst KoJMoHUAMU. ['HE310 JIenUT M3 KOMOYKOB INIMHBI B (popMe moiymapa ¢ GOKOBBIM
Bxoa0M. Kianka u3 4-6 Genbix sauil B Mae — UroHe. ['0J10C — 3BOHKOE «TUPPU-TUPPUD»

6. beperopas sactouka. Bepx rosioBbl, 1Ieu, CIMHA, KPbUIbs, XBOCT U MOJIOCA MONEPEK I'Pyau
cepoBaTo—Oypble, ropio, rpyls 1 Opromko Oesble. XBOCT ¢ HeriayOokoi Belpe3koil. Hacenser
JOJIMHBI PeK, TJI€ THE3AUTCS 0 OOPBIBUCTBHIM INIMHSHBIM WU MecyaHbIM Oeperam. OOblYHas Win
MHOTOYMCIICHHAs IepejeTHas NTHnA. JIepKUTCA CTasMM, THE3OUTCS KOJIOHUAMHU. ['He3na
yCTpauBaeT B HOpax Mo OOpbIBUCTBIM Oeperam pek. Knanka nz 4—6 OenblX siMll B Mae-HIoJe.
I'onoc - HErpoMKoe «4upp-unupp»

7. Pon coOCTBEHHO 3aiilleB, K KOTOPOMY OTHOCATCSI pycak M OeisKk, a Takke eme 28 BUIOB,
J0BOJIbHO MHorouucieH. HauOosiee u3BectHble B Poccum 3aiiipl — Oensik U pycak. bernska
MOKHO BCTPETUTh Ha TeppUTOpUM OT mobepexbsi CeBepHOro JIeZOBUTOro OKeaHa /10 HOXKHOM
I'paHUIbl JIECHOM 30HBI. bensk mosyuns cBoe Ha3zBaHue Oiarogapst OEJIOCHEKHOMY 3UMHEMY
Mexy. TONBKOKOHYMKM yIIEH OCTalOTCs y HEro YEpHbIMU BeChb IoJ. PasMHOXaroTCs 3aiibl
0OBIYHO /IBa, @ Ha I0T€ TPU WU JIaXKe YeThIpe pa3a B rof. Y 3aillieB-0eJIKOB B BBIBOJIE MOXKET
OBITH 110 J1BA, TPU IATh, CEMb 3aiyar.

8. BopoH — 3TO He «MyX» BOPOHBI, a CAMOCTOSTEIbHBINH BUJ. BopoH — oauH u3 Haubomee
KpPYIIHBIX MPENCTaBUTENEN ceMelcTBa BOpoHOBbIE, Becut oT 0,8 no 1,5 xr. Oxpacka onepeHus,
KIIOBA U HOT y HEr0 OJHOTOHHOIO YEPHOro LBeTa. PacnpocTpaHeH BOPOH IMOYTH MO BCEMY
ceBepHOMY nouymaputo. [loBcemecTHO OH BemeT oceblii oOpa3 »ku3Hu. Hacensier neca,
MYCTBIHU M TOpbl. B 0€37eCHbIX MECTHOCTSAX JEePKHUTCSA Yy CKajl, OeperoBbIX OOpPHIBOB PEUYHBIX
nonuH. CrapuBaHue W OpayHble UIpbl Ha IOr€ CTPaHbl OTMEYAIOTCS B IEPBOM IOJIOBUHE
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(deBpaiis, Ha ceBepe — B MapTte. [lapbl mocTosiHHBL. ['He3a 0OBIYHO TOMEIIAIOTCS Ha BEPIITMHAX
BBICOKHX JiepeBbeB. B kmaake ot 3 go 7, game 4—o6, suIl roiyOoBaTO-3€JICHOW OKPACKH C
TEMHBIMU OTMECTHUHAMU.

Pasznen V. OcHOBBI YK0JIOTHH
CooOmiectBa. [ToTok sHEepruu B coo0IIeCTBAX

3agaua 1. K 3arpssHeHussM armocgepbl OTHOCST HAKOIUIEHHME B BO3AyX€ NbUIM (TBEPIBIX
yactul). OHa oOpa3yercs Npu CKUTAaHUM TBEPJOrO TOILIMBA, IPU HepepaboTKe MUHEpaIbHBIX
BEIIECTB W B psiJie OpYrux ciaydaeB. ATmocdepa Haja cymieid 3arps3HeHa B 15-20 pa3 Oodbiie,
9eM HaJl OKeaHOM, HaJl HeOobIM ropoioMm B 30-35 pas, a Hag 6oJbiuM MeranoiucoM B 60-70
pa3 Oonbmie. [IputeBoe 3arpsi3HeHHE aTMOC(hEpbl HECET BPETHBIC MOCIEICTBHS ISl 3JJ0POBbBS
yenoseka. [louemy?

3agaya 2. KonuuecTBO 3/10Ka4€CTBEHHBIX OIyXOJE€M y KOPEHHOTO HACEIeHHs HEKOTOPBIX
apKTHUYECKUX PallOHOB OKa3bIBAE€TCS 3aMETHO BBILIE cpenHero. VccnenoBarenu CBA3BIBAIOT 3TOT
(baKkT c pe3KuM yBEIUYEHHEM TNOCTYIUIEHUS B OpraHusM joaeil Ha CeBepe pagroaKTUBHBIX
BEIIECTB TI0 [ETH MUTAHUS: JINIIAaiHUK — OJIEHb — YesloBeK. Kak BbI 3TO moHnMaete?

3agaua 3. MaccoBbIif XapakTep MpUoOpeTaeT OTpaBIICHHWE BOJOIUIABAIONIUX NMTHII B EBpore u
CeBepHoil AMepuKe CBMHIIOBON IpOOBI0. YTKHM HPOIJIAThIBAIOT JPOOMHKH, KaK TacTPOJMTHI —
KaMYIIKH, CTIOCOOCTBYIOIINE MTEPETUPAHUIO TUIIH B JKeTyaKe. Beero mectb TpoOMHOK CpeaHero
pasMepa MOTYT CTaTh NPUYHHON CMEPTENBHOTO OTpaBIICHHUS KPSKBBHL. MEHBIIHE MOPIHH
OTPHIIATENIFHO BIMSIOT Ha pasMHOXKeHHe. Kakue TocinencTBus Ui MOMYISIWAU YTOK W IS
YeJI0BeKa MOTYT UMETh TaKUE SIBIICHHS?

3agaua 4. CymecTBYOIIME MPOEKTHI CEPOYIABIMBAIOIINX YCTAHOBOK IMO3BOJISIIOT MPEBPATUTH
KpyIHBIE TOpOJa B HCTOYHHWKH MPOM3BOJCTBA CEPOCOJCPIKANINX COCAWHEHH, HaIrpuMep,
cepHoit kuciaotel. [lpm yrunuzaumu 90% cepHHCTOro Trasza, BBHIOpPAchIBAEMOTO HBIHE B
atMocdepy, MOXXHO moiy4daTh 10 170-180 TOHH cepHOWl KHCIOTBI B CYTKH BO BpeMs
OTOMUTENILHOTO CE30Ha B pacueTe Ha TOpOJ C NSATHUCOTTHICSYHBIM HaceneHueM.Kakoit
MIPUPOIHBIN MPUHIUI YYTEH B TakuX MpoekTax? Kakoe 3HaueHue 1 3J0pOBbS YETTOBEKa UMEET
peanuzanus moJ0OHBIX MPOEKTOB?

3apaua 5. I[Ipodeccop A.M. MaypuHb TpeasioRKUI HECIOKHBIM METOJl aHajdnu3a W3MEHEHUH
OKpyxaromei cpeapl B ropoje. Ilpu 3ToM HCmonb3yloTcs cpe3bl 1epeBbEB B TOPOJIE U 3a €ro
npenenamu. B uem 3akioyaercs cytb Mmeroaa?

Hpumeuenue 9IKON02UUECKUX 3HAHULL 8 npaxmuuecxoﬁ oessmesibHOCMU 4el06¢eKa

3amaua Nel.

B cmemannom necy 20% JepeBbeB COCTABIISIET XBOWHBIE MOPOJBI, a OCTAJIbHBIE -
mupokosucTBeHHble. C 1 KB. M IJIOMIAIU Jieca CPEIHUNA MPHUPOCT CYXOM OMOMACChl XBOMHBIX
cocTaBisier 17,236 Kr u IIHUPOKOJUCTBEHHBIX - 45,2 kr 3a roja. OnpenenuTs NpoAyKTUBHOCTh
JTAHHOT'O OMOIIEH03a B KI/Ta U KKI/Ta.

[Ipumeuanue: 1 r cyxoro pacTUTEIBHOTO BEIIECTBA aKKyMylupyeTe cpenHeM 20 KiK.

3amaua Ne2.

1 xB. M mjoniaad ropoxoBoro mois gaet 443 r cyxoil 6GuoMaccel TOpoxa MOCEBHOTO U 456 T
CyXoif 6uoMacchl COpHBIX pacTeHui. OnpenenuTb TPOIyKTUBHOCTD IIEHHOTO OMOIIEHO3a B KI/Ta
" KK/ ra.

[Ipumeuanue: 1 r cyxoro pacTUTENBHOTO BEIIECTBA AKKYMYJIUPYET B cpeaHeM 20 KiK.

3amaua Ne 3.

[IponyktuBHOCTh 1 ra KyJabTYpHOTO OHMOIIEHO3a COCTaBIISET 2-10" kK. Onpenenuth, Kakoro
Beca JOCTUTHET BOJK B I€NM IUTAaHUA: PACTEHUS-3as1-BOJIK, eciau 60% Maccbl BoJIKa
MIPUXOJIUTCS HA BOAY.

[Ipumeuanue: 1 r cyxoit GHOMAacChl )KUBOTHOTO cocTaBisieT 20 KIK.
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JdeMoHCcTpalMOHHASI BepPCHUsi KOHTPOJbHBIX padoT
10 kaace
Paznen |. Kierka - eqununna ;kuBoro
KonTtponsHas padora Nel «KneTka-eAMHHIIA )KUBOTOY
1. JlaiiTe onpeniesieHUe MOHATHUS, HAITUIIIUTE HAYYHBIM BKJIa/ YYEHOTO.

Kierka -
A.JleBenryk (1632-1723) -
2. 3aKOHYUTE NPEI0KEHNE

W3 oprann3MoB, )KUBYILIUX Ha 3eMile, KIIETOYHOE CTPOEHUE UMEIOT , @ HEKJIETOYHOE

3. 3amoyiHUTE CXEMY.
Knaccudukaums yrnesopos

l Yrnesoas C,(H,0),, J

MoHocaxapuagp ] Hucaxapuasl Monucaxapugs

[lepeuncnure GyHKIINN, KOTOPHIE BHITOIHSIOT YTJIEBOABI B )KUBBIX OpraHU3Max.

4. 3akoHYHUTE NPEIJI0KEHUE

MonoMepamu OeNKOB SIBIISIFOTCS
5. oanummTe B 0611e# popmysie Ha3BaHUS YacTeH, U3 KOTOPBIX COCTOUT Jit0o0asi aMUHOKHUCIIOTa

g By |
|NH21—CH —|COOH|
s e’ o | [ SRS CRRT PR . %
 fyeian
IR
L._J\____

6. HazoBure CXOACTBO U pa3jinivd B CTPOCHHUU MOJICKYJI BCEX aMUHOKHCIIOT.
7. PaCCMOTpI/ITe CXeMYy O6pa30BaHI/I$I munenTtuaa. [loanumure Ha3BaHue CBA3H, COGHHHHIOIHCﬁ

AMHUHOKHUCIIOTBI B MOJICKYJIC Oenka

H R O H R O H R OH R O
L v I & \ L& N L A
N—C—C + N—C—C —— H,0 + N—C—C — N—C—C
" [ TR A /] .
H H OH H H OH H H H OH

8. CooTHecUTE BUIBI XUMUUECKUX CBsA3EH ¢ KOH(OpMAIMAMHU (CTPYKTypamu) OEIKOBOM
MOJIEKYJIbI, B KOTOPBIX OHU BO3HUKAIOT.
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Buabl xumudeckux cBsizeit Kondopmanmu 6e1Kk0BO# MOJIECKYJIBI
1. Ilentuanbie A) Bropuunas
2. Bopopoanbie b) Tpernunas
3. Qucynbdumasie B) IlepBuunas
4. TuppodobHbIe I') YerBepTuunas

9. Xapaxrepuctuka (QyHKIMI O€IKOB: KaTAIUTUYECKAsl, CTPOUTENbHASL, CTPYKTypHas,

TPaHCIOPTHAsL, TOPMOHAJIbHAsL.

10. Ctpoenue u 6uonoruyeckas pois JHK.

11. Mcnonp3yst NpuHIMI KOMILUIEMEHTaApPHOCTH, JOCTPOUTE BTOPYIO Lienouky MoJiekyibl JJHK
-T-A-T-II-T'-A-A-T-A-II-11-T-A-LI-

12. Crpoenue u Ouosiornyeckas poiab ATO.

13. Ha ¢parmente oanoit nenu Huti JJHK HykiieoTuab! pacnosioxkeHsl B IOCIE10BATEIbHOCTH:

TTHAT'ATTIHHATA. Onpenenute mpoIeHTHOE COJIEPKAHNE BCEX HYKICOTHIOB B 3TOM I'€HE U

€ro JJIMHY.

Konumponsnan paboma Ne2 «Pazmnoscenue opzanuzmos. Onmozenes»

Br16epuTe eMHCTBEHHBIN MTPaBUIIbHBIN OTBET.

1. Pa3MHOX€HHE - 3TO MPOILIECC:

A — yBeNIMUYEHNE YUCIIA KIETOK.

b — Bocnipon3Benienue cede moJ00HBIX.

B — pa3zButne opranu3mMoB B IIPOIIECCE IBOJIOIHH.

I' — u3menenne ocoOu ¢ MOMEHTa POXKICHHUS 10 €€ CMEPTH.

2. JKu3HEHHBI! IUKIT KJIIETKH COCTOUT:

A — u3 Meiio3a u nHTepa3bl.

b — u3 muTO3a 1 Melio3a.

B — u3 uaTepdazer u Mutosa.

I' — pocra u pazBurus.

3. Muto3 — croco0 AeNeHns 3YKapuOTHIECKOUN KIETKH, TPH KOTOPOM:

A — JouepHUE KIETKU MOJY4aloT TaKylo K€ HacJeICTBEHHYIO MH(OpMAIMIO KakK B sape
MAaTE€pPUHCKOU KIIETKH.

b — oOpasyercs 3urora.

B — 00Opasyrorcs 1mosoBblie KIETKH.

I' — u3 qunonaHOM KJIeTKH 00pa3yroTCs rarsiouHbIe.

4. CKOJIbKO KJIETOK 00pa3zyercs Ipu Meiose?

A-1;b-2;B-3;T —-4.

5. CKoJbKO XpOMAaTUJ B XpoMOcOMe K Havany mpodasbi?

A-1;b-2;B-3;T —-4.

6. Untepdaza mexay 1 u 2 nenenuem meiiosa:

A — mmuHHas.

b - kopoTkas.

B — Takas ke, kKak Mexy ABYMs I€JICHUSIMU MUTO3a.

I' — orcyrcTByer.

7. B unTepdasze MUTO3a MPOUCXOTUT:

A — ynBoenue conepxxanus JJHK.

b — cunres ¢pepmeHTOB.

B — cunre3 ATO.

I" — BepHBI Bce OTBETHI.

8. XpOoMOCOMBI BBICTPAUBAIOTCSl B SKBATOPUATIBHOM MIIOCKOCTH KIIETKH:

A — B ipodase.

b — B meTadase.
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B — B anadase.

I' — B Tenodase.

9. B nnepBoMm JieneHne Meio3a NpoUCX0IUT PACXOXKACHUE:

A — rOMOJIOTHYHBIX XPOMOCOM.

b — romonoruyHbeIX XpoMaTtus.

B — HEeroMoNnO0TMYHBIX XPOMATH]I.

I — HEroMOJIOTMYHBIX XPOMOCOM.

10. Kakoii Habop XpOMOCOM UMEIOT CIIEPMAaTO30M/IbI?

A—1n;b—-2n;B—3n; " —4n.

11. Ckoyibko xpomaTua HIET K KaKIOMY MOJIOCY B aHadasze 1, ecnu mcxomHas KIeTKa
HMEET 8 XpoMocoM?

A-4,b-8;B-16;T -2.

12. CkoJbKO XpoMOCOM Oy/IeT B IOYEPHHUX KJIETKAX MOCJIe MUTO3a, €CJIM B MATEPUHCKOU
KJIeTKe ObLTIO 6 XpoMocoM?

A-3;b-6;B—4;,T -5.

13. OHTOTEHEe3 — mpoIiecc:

A — UCTOPUYECKOTO Pa3BUTHS OPraHU3MOB.

b — nenenue kieTok.

B — uHIMBHTyaTbHOTO Pa3BUTHS OpraHU3MA.

I' — sMOpHOHaTBHOTO pa3BUTHS.

14. BreiGepute mpu3HAKU, XapaKTEpHBIE I MHUTO3a, 3aMUIINTE COOTBETCTBYIOIINE WM
U poL.
. CoctouTt u3 4eThIpéx ¢as.
. BkimrouaeT Ba geneHus, Kaxa0€ U3 KOTOPBIX COCTOUT U3 YETHIPEX ¢as.
. lenenuto kieTku nmpeamecTByeT nHTEepdasa.
. XpOMOCOMBI yABauBaloTCsl B uHTEp(dase.
. B pesynpTaTe 00pa3yrorcs ABE 10UEPHUE KIETKH.
. B pesynpTaTe 00pa3yrorcs 4eThIpe JOUEPHHUE KIIETKH.
. louepHue KIETKHU rarjaouHbl.
. louepHue KIETKH UMEIOT TaKO! e Habop XpOMOCOM, KaK U MaTepUHCKas KJIEeTKa.
. [Ipotiecc mporCXOAUT B COMAaTUYECKUX KIIETKAX.

10. IIpouiecc mpOUCXOIUT B MOJOBBIX KJIETKAX.

15. VYcraHoBUTE COOTBETCTBHE MEXKAY THUIIOM DPAa3MHOXKEHHUS M €ro XapaKTepHbIM
yepTamu:

Pe3ynbratel 3aHecuTe B TaONIHUILY:

16. [laiiTe onpeaeneHrue NOHATHMI:

- 3UroTa

- KPOCCUHTOBEP

- SMOpHOH

YacTts 2

17. aiiTe pa3BEPHYTHII OTBET.

B uém 3akimoyaroTcs mpeuMyiiecTBa 6ecroioro pa3sMHOKeHus?

O 00 1N DN K~ W —

Konumponvnasa paboma Ne3 «Ocnoevt 2enemukuy
1. Ilpu ckpemuBaHUM JBYX IOMO3UTOTHBIX PAacCTeHHUN ropoxa ¢ IJIaJKUMU M MOPIIUHUCTBIMU
cemeHami B F1, nomydeno 10 pacrennii. Bce onn camoonsimmnch U B F2 nann 848 3epeH.
Bonpocsr:
a) CKOJIbKO pacTeHH NepBOTO MOKOJICHUs OYAyT reTepO3UrOTHBIMU?
6) Ckonbko pa3HbIX ¢peHoTunoB Oyner B F1?
B) CKOJIBKO CEMSIH BO BTOPOM MOKOJIEHUH OyyT reTepo3UroTHEIMU?
r) CKoJIbKO Oy/eT BO BTOPOM MOKOJIEHUH MOPUIMHUCTBIX CEMSH?
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Pemute 3a1auy, cOCTaBUB CXEMY CKPEILMBAHMUS, U JaTE OTBETHI HA BOIIPOCHI.

2. Y d4enoBeka HOPMAJIbHBIA OOMEH YIJIEBOJOB OIPENENSeTCS JTOMHHAHTHBIM TE€HOM, a
peLECCUBHBIN ajlIesIb HECET OTBETCTBEHHOCTh 3a Pa3BUTHsI caxapHoro auadera. J{oub 30pOBBIX
pomuteneil OonmpHa caxapHbIM auadberoMm. OrpenenuTe, MOXET JH B 3TOM CEMbE POAUTHCS
3JI0POBBII peOEHOK U KaKOBO BEPOSTHOCTH 3TOTO COOBITHSL.

3. Akarana3usi OOYCIIOBIEHA pEJKHM pPELUECCHBHBIM ayTOCOMHBIM T'€HOM, y T€TEpO3UrOT
aKTUBHOCTb Karanasbl CHIbKeHa. OnpeaenuTe BeposiTHbIE (DEHOTHUIBI JE€TEl B CEMbE POIUTEINEH,
HMMEIOILIUX MOHKEHHYIO aKTUBHOCTD KaTajla3bl.

4. CemeliHas TUIIEPXOJIECTEPUHEMHUS HACIEAYETCSl JOMUHAHTHO - ayTOCOMHO. Y T€TE€pPO3UIOT
HAOJIO/1aeTCsl TMOBBIIICHHOE COJIEP)KaHUE XOJEeCTepMHA B KPOBH, & Y TOMO3HIOT Pa3BUBAIOTCS
KCaHTOMBI KOXKM M CYXOXKMJIUH, arepockiepo3. KakoBa BEpOSITHOCTh pOXKIEHHS IETeH C
aHoMaiMe (M CTemeHb €€ pa3BUTHUsI) B CeMbe, riae o0a pOAWTENE WMETH TOBBIIIEHHOE
coJiep’KaHue X0JIecTeprHa B KpOBU?

5. Ilpu ckpemmMBaHUM KpPacCHOIUIOJHOTO JIBYTHE3JIHOTO TOMara C KpacHOIUIOAHBIM
MHOTOTHE3/IHBIM OBLIO TOJY4€HO MOTOMCTBO, B KOTOpPOM 12 pacTeHUNl HMENnu KpacHbIe
JBYTHE3HbIE IJIOMABI, 9 - KpacHble MHOTOTHE3JHBbIE, 2 — JKeNThble IByrHe3qHble. KakoBbl
TEHOTHUIIBl MCXOJHBIX pacTeHuid? Kakux emnie pacTeHud CIeoBalo OXKHUAATh OT 3TOTO
CKPEILIMBAHUS U KAKOBA BEPOSITHOCTh MX MOSIBIICHUS?

11 knacc
KonTtponsHas pabora Nel «39BoJtonus OpraHMueckoro MUpa»

1. Kpurepuii BuIa, yIUTHIBAIOIIMI COBOKYIMHOCTH (PAaKTOPOB Cpeibl, B KOTOPOM
CYULIECTBYET BU], -

1) Mopdonorudeckuii 2)pu3noaorudecKuit

3) I'eorpaduueckuii 4) 3KOJIOTHIESCKHUI

2. DnemMeHTapHas CTPYKTypa, HA YPOBHE KOTOPOU MPOSBISAETCS AEHCTBUE €CTECTBEHHOTO
oTOOpAa, - 3TO

1)oTaenbpHBIN OPraHu3M 2)IOTYISIIHS

3)0uornieHo3 4)Bu

3. EctecTBeHHbIi 0TOOP, B OTJIMYUE OT UCKYCCTBEHHOTO,

1)criocoOCTBYET COXpaHEHUIO MOJIE3HBIX U OpraHu3Ma IPU3HAKOB

2)o6ecrnieuynBaeT cCoxpaHeHue 0codel ¢ MOJe3HbIMHU I YeJIOBEKa MTPU3HAKAMU

3)HarpaBJieH Ha CO3/IaHUE WK YIy4IlIeHHE COPTOB U MOPOJ]

4)eficTBYeT C MOMEHTA MOSIBJIICHUS 3eMJIEACTUS U CKOTOBOJICTBA

4. K pe3ynbraTam 3BOJIFOLIUN OTHOCST

1 )HacneICTBEHHYIO U3MEHYHUBOCTE 2)00ph0Y 3a CYIIECTBOBAHHE

3)npucrnoco6aeHHOCTh 4)eCTeCTBEHHBI 0TOOP

5. [IpuMepoM ManeoHTONOTUYECKUX JOKA3aTEIbCTB ABOJIIOLIUU CITYKAT

1)HaXOKU CKENEeTOB JPEBHUX KUCTEHEPHIX PHIO -

2)Hanu4Ke y KUTOB PYAUMEHTOB KOHEYHOCTEH

3)pU3HaKU MIPECMBIKAIOIIUXCA B CTPOCHUU YTKOHOCA

4)IpU3HAKK CXOJICTBA Yy 3apOJBIINICH MIIEKOMUTAIONIMX U PHI0O HAa PaHHHUX CTaIUsIX
pa3BUTHA

6. K nerenepanuu oTHOCST

1)yTpaTy 60JBIIMHCTBA OPraHOB KOPHETOJIOBBIM PAKOM-CaKKYIHHOMN

2)MosIBIIEHUE YETHIPEXKAMEPHOTO Cep/lia Y MTHUIL

3)nosiBJI€HHE HIEPCTHOTO MOKPOBA Y MIEKOMTUTAIOIINX

4)popmupoBaHue MIOCKOH (PopMbI TeNa y cKaTa

7.V yenoBeka, B OTIMYHUE OT YEIIOBEKOOOPa3HBIX 00€3bsH, -
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1)UMeroTCs MUMUYECKHE MBIIIIBI 2)IepeAHIEe KOHEUHOCTH C HOTTSAMHU

3)remmeparypa Tena mocTosiHHas 4)03BOHOYHUK UMeeT 4 u3ruda

8. [Ipumepom Guosorndeckoro GhakTopa BOITIOIUH YEITOBEKA MOXKET CIYKHUTh

1)crmocoOHOCTD K TPYAOBOU ACATEILHOCTH

2)UCIIOIL30BAHUE OJICHKIbI

3)oO1ieHne ¢ MOMOIIBIO YCTHON M MMCbMEHHOM peun

4)crocoOHOCTh MepeiaBaTh MPUOOPETCHHBIC TPU3HAKH 110 HACIIEACTBY

9. AHaNOTUYHBIMU OpPraHaMH SIBIISTIOTCSI JTUCThsI Oepe3bl U

1)cTebnm KakTyca 2)KOMIOUKA KaKkTyca

3)aepeBsHUCTBIE CTEOIM YEPHUKH 4)YCHKH Y IIOCEBHOTO rOpoxa

10. ITyrem reorpaduueckoro Buaoo0pa3oBaHus chOPMUPOBAIUCH

1)nucTBeHHMIIA cUOUpCKast U Jaypckas 2)cuHuIa 0oJblas ¥ JIa30peBKa

3)nonynsauuu dopenu o3zepa CeBaH 4)BUIbI OaWKATbCKUX PECHUYHBIX YEPBEH

Yacte B

1.YcraHoBUTE COOTBETCTBHME MEXIY IpU3HAKOM oTOopa u ero BujaomM. B
HIDKETIPUBEICHHON Ta0nuIle IMoJ KakKJbIM HOMEPOM, OTPEACISIOIIUM TO3UIMHA TEPBOTO
CTOJIONA, 3aMUITUTe OYKBY, COOTBETCTBYIOIIEH MO3UIIUHA BTOPOTO CTOJIOIIA.

IMPU3HAKU OTEOPA BUJI OTEOPA

1)coxpansieT 0coOei ¢ mpu3HaKaMH MOJE3HBIMU A) €CTECTBEHHBIN

B JIJAHHBIX YCIIOBUSX CPEIbI

2)BeseT K CO3JaHMUI0 HOBBIX OPOJI U cOpTOB b) ncKkyccTBeHHbIN

3)crmocoOCTBYET CO3/IaHUI0 OPTAaHNU3MOB C TTPU3HAKAMU

MOJIE3HBIMU Y€JIOBEKY

4)neiicTByeT B MPUPOJTHOM COOOIIECTBE

5)BezeT K MOSBICHUIO HOBBIX BUIOB

6)1elicTBYeT MUJUTHOHBI JIET

3anumuTe B TaOINIY MOJYYUBIIYIOCS OCIEA0BATEIbHOCTD OYKB

1 | 2 | 3 4 | 5 |

2.YcTaHOBUTE XPOHOJIOTHUECKYIO MOCIIEI0BATENLHOCTD 3D B BOJIIOIMH OPTaHUYECKOTO
Mupa

A)KaitHo3oit

b) IIpoTepo3zoit

B)Me3zo3oit

I') Apxeii

1) Ianeozoi

3anuimmTe OTBET B BUJIE MMOCJIEA0BATEIIBHOCTH OYKB (0€3 TPOOEIOB M IPYrUX CUMBOJIOB).

Yacts C

1.ITouemy ymeHbIIIEHHE apealia BUa BeIeT K OMOJIOrHUYecKoMy perpeccy?

Koumponvnasa paooma Ne2 «Ocnoswl IKo102UU»

Yactp 1. K kaxnomy 3agannio Al1-Al12 nanpl 3- 4 orBeTra, H3 KOTOPLIX TOJbLKO OJIHH
NpaBWIbHbIH. Belnuiure ee.

Al. KTo 13 y4eHbIX CUHMTAN ABMKYIIEH CHUIION SBOJIIOLIUU CTPEMIICHUE K COBEPIUICHCTBY U
yTBEpXkAal HacleAOBaHUEe 0aronpuoOpPEeTeHHBIX TPU3HAKOB?

Kapn JIuneit XKan-batuct Jlamapk Yapnws [lapBun Kapin bap

A2. COBOKYMHOCTH CBOOOJHO CKpEHIMBAIOLIMXCS Oco0el OJHOro BHOA, KOTOpas
JUIUTETHHO CYIIECTBYET B OMPEIEICHHON YacTH apealia OTHOCHUTENHEHO 000COOIEHHO OT APYTHUX
COBOKYITHOCTEH TOTO € BUJa, HA3bIBACTCSA:

Bun [Homysius Copr Konoununs

A3. K kakoMy KpHUTEpUIO BHIa OTHOCAT OCOOCHHOCTH BHEUIHETO W BHYTPEHHErO
CTPOEHHUSI MOJIEBON MBIIIN?
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Mopdonoruueckomy I'enernueckomy DKOJIOTUYECKOMY
I'eorpaduueckomy

A4. K KakoMy KpUTEpHUIO BHIAa OTHOCSAT COBOKYITHOCTH ()aKTOPOB BHEIIHEW Cpenbl, K
KOTOPBIM IpUCHoco0seH Oenblii MenBenb?

Mopdonoruueckomy I'enernueckomy DKOJIOTHYECKOMY
I'eorpaduueckomy

AS. TlpumepoM BHYTpUBHUIOBOM OOpHOBI 32 CYIIECTBOBAHUE SIBIISIIOTCSI OTHOIICHUSI:

UYepHbIX TapakaHOB MEX]ly cOO0M YepHBbIX ¥ pBDKUX TaPAKAHOB

UYepHbIX TapaKaHOB C SA0XUMHUKATaMU UepHbIX TapaKaHOB U YEPHBIX KPBIC

A6. Kakas ¢popma 60prOBI 3a CYIIECTBOBAHUE SIBIISICTCS HAOO0JIee HAPSHKEHHOMH?

Bnyrpusunonas MexBunoBas bopnOa

¢ HEOIArONPUATHBIMH YCIIOBUSIMH CPEJIbI

A7. Kakas popma ecTrecTBEHHOT0 OTOOpa JAEHCTBYET MPH MOCTENEHHO MU3MEHSIONTUXCS
YCIIOBUSIX OKPYKAIOIICH Cpeibl?

Crabunu3upyromnui JBmxymmii PaszpsiBarommii
J3pynTUBHBIN

A8. K xakoil rpymme JI0Ka3aTeNbCTB SBOJIIONWU OPraHMYECKOTO0 MHpPa OTHOCHUTCS
CXOJICTBO 3apOIbIIIIEeH IPECMBIKAIONTUXCS U TITHIT?

CpaBHUTEIBHO-aHATOMUYECKUM OMOPUOIOrHUECKUM
[TaneonTONMOTrMUECKUM

A9. Uckomnaemas nepexoHas popMa MKy MPECMbIKAIOIIMMUCS U MITULIAMU — 3TO:
NxTtnocrer ApXxeonTepukc YTKOHOC Exunna

A10. YkaxuTte MpaBUWIbHYIO CXeMY KJIacCU(UKAIUK )KUBOTHBIX:

Bun pon CEMENCTBO oTpsA KJ1acc THUII

Bun pon CEMENCTBO NOPSI0K KJ1acc THUII

Bun poa CEMENCTBO MOPSAI0K KJ1acc OTIEN

Bun poa OTpsL CeMENCTBO KJ1acc TUII

Al1l. Kakoe u3 nepeyncieHHbIX TPUCTIOCOOICHUI He sBIIsgeTCs apoMopdozom?

Bo3HHMKHOBEHME MO3BOHOYHHKA Y XOPJAOBBIX BosHukHOBeHHE X000Ta y ClioHa

OO6pazoBaHue 2-X KpyroB KpoBOOOpaIieHus O6pazoBanue 3-X KaMEpHOTO Cep/la

Y 36MHOBOJTHBIX
Al2. K uanoanantanuu y pe4Horo OKyHsi OTHOCHUTCS:
XKabepHoe apixanue Hanuuue BHyTpenHero ckenera  Obrekaemas dopma
tena ['0JI0BHOM MO3r
Yacrp 2. Ilpu BbinojaHenuu 3aganuii B1-B2 BhiOepure TpH BepHbIX OTBeTa W3
LIeCTH.
B1. Kakue 3BOTIOIIMOHHBIC H3MEHEHUSI MOYKHO OTHECTH K apomopdozam?

. [TosiBnenue nBeTkKa

. OO6pazoBaHue OpraHoB U TKaHEH y pacTeHUi
. [TosiBnenue TepMopUIbHBIX OaKTEpHit
. [1naBHUKH Y pBHIO

. Spkue nenecTku y BETKOB

. [locrosiHHasa TemmepaTtypa Tena

B2. K »BontoninoHHBIM (haKTOpaM OTHOCHT:

. JuBeprennus

. HacneacrBenHas n3MEHYMBOCTh

. KonBeprenuus

. Boprba 3a cymectBoBaHuE

. Apomopdo3

. EctectBennslit oTO0p

Ilpu BhinojaHenue 3apannii B3-B4 ycranoBuTe co0TBeTCTBHE MENAY COAEPKAHHEM
IIEPBOIr0 ¥ BTOPOro cro16ua. Bnnmure B T2a0anny nudpbl BLIOPAHHBIX 0TBETOB.
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B3. YcraHoBuTE COOTBETCTBHE MEXIy THOenbl0 pacteHuid u (opmoit OOpnrOBI 3a
CYHIECTBOBAHHUE.

[Tpuunna rubenu pacTeHUn ®opma OoprOBI 32
CYLIECTBOBAHUE

A) MmIoasl BMECT€ C CEHOM IMOMAJaloT B KEIyAOoK | 1) BHyTpUBUIOBas

TPaBOSITHBIX JKMBOTHBIX 2) MEXXBHUAOBAs

b) pacteHus ruOHYT OT CUIIBHBIX MOPO30B U 3aCyXHU 3) 60oprba c

B) cemena noru0aror B myCThIHAX U AHTApKTUIE HeOJIaronpusTHbIMU

I') 6epe3bl BBITECHSIOT APYT Ipyra YCIOBUSAMU

J1) 110161 MOEIAOT NTULIBI

E) pacTtenust rubHYT OT GakTepuil U BUPYCOB

B4. YcraHoBuTE COOTBETCTBHE MEXY MPU3HAKOM XUBOTHOTO W HAIPABIEHUEM HBOJIIOLIUY,
KOTOPOMY OH COOTBETCTBYET

[Ipu3HaK KUBOTHOTO Hanpasnenue 3Bosronnun

A) BO3HHKHOBEHHE TOJIOBOTO PA3MHOKEHHUS 1) apomopo3 (aporenes)

b) obpazoBanue y KUTOOOpa3HbIX JacCTOB 2) nauoagantanus (ajaoreHes)

B) Bo3HuKHOBEHHE 4-X KAMEPHOTO CEP/IlIa 3) obmiast nereneparus (KaTareHes)

I') Bo3HMKHOBEHHE aBTOTPO(PHOro crocoda MUTaHUS
J1) mpeBpaleHHe JHCTbEB B KOJIIOUKU Yy PacTEHUH
MyCTbIHB

E) yrpata nucteeB, kopHel u Xiopoduiuia y NOBUIMKU

JleMoHCcTpanlMOHHASI BEepPCHsI TECTHPOBAHUS
Ooépaszoeanue nonosvix kiemok. I'amemozenes. Onnooomeopenue
YacTte A-BBIOOP OJTHOTO TPABUIILHOTO OTBETA
Al .HermoIBMIKHBIE MOJIOBEIE KJIIETKH, OOTaThIe 3allaCHBIMH ITHTAaTEIbHBIMU BEIECTBAMU
Ha3bIBAIOT:
1.1mmctamu
2.criopamu
3.cnepMuUsiMu
4.0BoIIUTAMU
A2.mpu mapTEeHOTeHE3€ HOBBIM OPraHU3M Pa3BUBACTCS U3:
1.3UroTHI
2.Criopsl
3 IULEKIIETKU
4.cnepmaro3onia
A3.CKOJIBKO CIIEpMHUEB 00€CIIEUNBACT OIJIOIOTBOPEHHE Y IIBETKOBBIX PACTCHHIA:
1.1
2.2
3.3
44
A4.y UBETKOBBIX pACTEHUI ANLIEKIIETKA PACIIOJIOKEHA B!
1.3aBs13b
2.IBUIBLIEBOE 3€PHO
3.pbUIbIIE ECTHKA
4 .1IBETOJIOXKE
AS5.y IBETKOBBIX 3apOIBIII 00pa3yeTcs u3:
1.0001104KH 3aBSI3H
2.3H70CIIepMa
3.3UTOTHI
4 BereTaTUBHOM KIICTKH
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A6. B ceMeHax [IBETKOBBIX PACTCHHI TPHUILIOUIHBI HA0Op XPOMOCOM XapaKTEePEH:
1.ceMmsamosam

2.3HJ0CTIEPMY

3.3apopliry

4. npuIbLIEBOM TPYOKE

A7.muddepeHnnanus KIeTox 3To:
1.yBenuueHne ux pazmepa

2.yTpara CHOCOOHOCTH K JIEJICHUIO
3.pa3zienenune ux 1mo CTPOCHUIO U PyHKIUAM
4. mpeKpalleHne ux pa3BUTUS

AS8.cTanus racTpyibl XapakTepHa Jyist:
1.moCcTAIMOPHOHAIEHOTOIIPSIMOTO Pa3BUTHS
2.0BOreHe3a

3.croporenesa

4. >SMOPHUOHAIBHOTO PA3BUTHS

A9..pa3BuTHE Opranu3Ma Ipu MoJ0BOM Pa3MHOXKEHUU HAYMHAETCS C:
1.0macrynel

2. HEUpPYIbI

3.3UTOTHI

4.rameToreHe3a

A10.ABYyCHOMHBIN 3apOJIBII 3TO:

1.3urora

2.racTpyna

3.6nacTyna

4 meiipyna

All.3urora odmagaer:

1.rarmouAHEIM HA0OPOM XPOMOCOM

2. TATUTOUHBIM HA0OPOM XPOMOCOM

3. TPUTJIOUTHBIM HAOOPOM XPOMOCOM
4.1ByM4 siApaMu

A12.B OCHOBE MOJIOBOTO Pa3MHOKEHUS JICKUT:
1.mMuTO3

2.MeHo3

3.¢parmMeHnTanus

4.ciopooOpa3oBaHue

Al3.peanu3zanusi HTHAUBUIYATHHON HACIEICTBEHHOW MH(OPMAIIMK HA3BIBACTCS:
1.¢unorenes

2.criepMaroreHes

3.0HTOTCHE3

4. oBorexHes

Al4.6nactyna aTo0:

1.0 THOKJICTOYHBIH 3aPOIBIIII

2.IUTaleHTa

3.MHOTOKJICTOYHBIN OJTHOCIONHBIN 3apOIbIIII
4.MHOTOCJIOWHBIN 3apO/IbIIII

Yacts B

B1.mpumMepamu 1osioBoro pa3MHOXKEHHUS SIBISIETCS:
1.co3peBaHue ceMsH B IJI0/IaX Orypua
2.MOYKOBaHUE TUAPHI

3.1eneHue aMmeObl

4.mapTeHoreHe3 TiIu

5.4epeHKOBaHHUE TOMOJISI
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6. ANLEKUBOPOKICHUE AKYJIbI

B2.B oTim4me 0T ciepMaTo30HI0B ,SHIEKICTKH MICKOTUTAIOIINX UMEIOT:

1.1Bo¥THOM HAOOP XPOMOCOM

2. XBOCT

. 3aIac MUTaTeJIbHBIX BEIIECTB

. KPYITHBIE pa3Mepbl

. HeOoJIbIIIIE pa3MephI

. HETIOJIBIYKHOCTh

B3.Ilpusnax: BU/JI KJIETOK:

A)dopma KIeTKHr OKpyTas 1 .siftiexneTka
B)umeer kpynHbie pazMepbl 2.cuepMaTo30u
B)cnocoOHa k 1BMKEHHUIO

I')B KieTKe ecTh EePMEHTHI ,CIIOCOOCTBYIOLINE

pacTBOpeHHI0 000JI0UEK IPYTUX KIETOK

Jl)umeeT 3amacHbIe BEHIECTBA

AN L kA~ W

A B B T A

B4.ycranoBuTe nocnenoBaTeIbHOCTh CTAIUNA PA3BUTHS CIIEPMATO30U/1a:
1.30Ha co3peBaHust
2.30Ha pocTta
3.30Ha pa3MHOXKEHUS
4.30Ha (POPMHUPOBAHUS
I'enemuka nona

1. Kakue u3 nepedncieHHbIX IPU3HAKOB CBA3aHBI C MOJIOM?

1. TanbToHn3Mm 2. binzopykocTs 3. YMeHHE CTpenaTh

2. Yto Takoe romMoraMeTHbIi 1oJ?

1. TTon, ciocoOHBIN BOCTIPOU3BOIUTE TOJIBKO OJTUH BUJ TaMET

2. Tlon, cnocoOHBIN BOoCTIpOM3BOAUTH 1Ba Buaa ramer 3.I1o, HECTIOCOOHBIM BOCIIPOU3BOINTH
raMeTsl

. CKOJIBKO TIap ayToCOM Y KEHIIUH?

.112.223. 24

. Pa3nu4HO 1M KOJIMYECTBO ayTOCOM Yy MY»KUMH U KEHIIUH?

. Jla 2. Het 3. HeusBecTHO

. CKOJIBKO HOJIOBBIX XPOMOCOM Yy U€JI0BEKa?

. e 2. Tpu 3. Uetbipe

. Korna onpenensiercst mon Oyaymieir ocoou?

. Bo Bpems 3auatusg 2. Bo Bpemsi o100 TBOpEHHUs SSHLIEKIETKH 3. Bo BpeMsi miiaHupoBaHUs
. CKOJIBKO TIOJIOB B OCHOBHOM €CTh Y )KMBOTHBIX?

. JABa 2. Yetsipe 3. Hu ogHoro

. Kakumu moryT ObITh poauTenbckue ocoou?

. T'omo3uroTHele u reTepo3uroTHeie 2. 'omo3urorusie 3. I'eTepo3uroTHeie

. Kak Ha3bIBatoTCs XpOMOCOMBI, KOTOPBIE Pa3IMYalOTCs Y Pa3HbIX MOJIOB?

. JInunsie 2. [Tonoewie 3. OcobeHHbBIC

10. Kak Ha3bIBalOTCS OJIMHAKOBBIE XPOMOCOMBI B MY>KCKOM U KEHCKOM OpraHuzmax?
1. Ayrocomsl 2. XpomocoMHbIe 00pa3zoBanus 3. [o0BbIe XpOMOCOMBI

O — 0= Q=N = W =AW

—

Pazeumue sxcu3nu 6 mMe3030UCKyI0 U KAUHO30UCKYIO 3Py
1. PacuBet mpecMbIKaIONIUXCS XapaKTepeH:
a) JUIs IpOTEpO30s;
0) U1 Tmaneo3os;
B) UIS M€303051;
T) 1151 KAHHO3041.
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2. AMMOHUTBI U OEJIEMHUTHI — 3TO ME3030MCKUE:!

a) IMHO3aBPbI;

0) MOJLTIOCKH;

B) 36MHOBO/IHBIE;

I') IOKPBITOCEMEHHBIE.

3. OpHOM U3 XapaKTEePHBIX YEPT YETBEPTHUHOTO MEPUOJIA SIBIISCTCS:
a) 3HaYMTEIHHOE BIMSHHUE YeJIOBEKa Ha Ouocdepy;

0) 3HAYNUTEILHOE MOTEIUICHUE KITUMATa;

B) BBIMUpPaHHE OOJIBIIOTO YHMCIIA BHJIOB KUBBIX OPraHU3MOB;

r) pacnaza ['onaBaHbI.

4. Yxaxure, KaKue U3 MePEeYHCICHHBIX TPYII OPraHu3MOB JIOCTUTIIM paclBeTa B KaitHO30¢€:
a) ITHIIBL;

0) MpeCMBIKAIOIINECS;

B) HaCEKOMBIE;

I') IOKPBITOCEMEHHBIE,

1) TOJIOCEMEHHBIE;

€) phIOBI.

5. YkaxuTe apoMop(}o3bl IPECMBIKAIOIIIXCSI, MO3BOJIMBIINE UM JOCTUTHYTh paciiBeTa:
a) 4eThIpEXKaMEPHOE CepIIe;

0) OoJyiee COBEpIIICHHOE CTPOCHHE SHTIA;

B) 00Jiee COBEPIICHHOE CTPOCHHE KOHEUHOCTEH;

I') MOSIBJICHHE LIEPCTHOTO MOKPOBA;

1) oOpa3oBaHUE IBYX KPYTOB KPOBOOOPAIICHHUS;

€) BHYTpEHHEE OII0I0TBOPEHHE.

buozeoxumuuecxkue npoueccol 6 ouocghepe
Al. SIBneHust KpyroBopoTa BEIIECTB U SHEPIHH, ITPOUCXOASIINE NP YYACTUU JKUBBIX OPraHU3MOB,
M3y4aloT Ha ypOBHE
1) GuochepHoM 3) TOIMYSAIMOHHO-BUIOBOM
2) OUOTEOIICHOTUIECKOM 4) OpraHU3MEHHOM
A2. K aHTpOIoreHHbIM (haKTOpaM OTHOCSITCS
1) ocymieHue 60JI0T, BbIPYOKa JIECOB, CTPOUTEIBCTBO IOPOT
2) pactenusi, 6aKTepuH, TPUOBI, )KUBOTHBIE, BUPYCHI
3) MUHEpaJIbl, paCTeHUs], COJICHOCTh BO/IbI, pacralika nosiei
4) TemriepaTypa BO3yXa U BOJbL, aTMOC(EpHOE TaBJIeHUE
A3. OpnHO¥M M3 TIaBHBIX NPUYMH COKpAILIEHHS BHIOBOTO Pa3sHOOOpas3usi KMBOTHBIX B HACTOSIEE
BpeMSl SABJISETCS
1) mexBuI0Bast 60prOa
2) paspylleHre MeCT OOUTaHUS )KUBOTHBIX
3) upe3MepHOE pa3MHOKEHUE XUIITHUKOB
4) BOBHUKHOBEHUE TJI00TBHBIX SITUIEMHN — TTAHICMUI
A4. Heobxoaumoe ycrioBre coxpaHeHHs paBHOBecHs B bnocepe
1) sBoTIOLIMSI OPraHUYECKOTO MHUPa
2) 3aMKHYTBII KPYTOBOPOT BEILIECTB U SHEPTUU
3) ycuiieHre MpOMBIIIUICHHON U CHIDKEHUE CENTbCKOXO03SICTBEHHOM JIEATETbHOCTH YelIOBEKa
4) ycuneHue CelbCKOXO03sIMCTBEHHOM M CHIDKEHHE MTPOMBIIIUICHHOMN JIESITEIFHOCTH YeIoBeKa
AS. B 6uochepe
1) 6Guomacca pacteHuit paBHa GoMacce JKUBOTHBIX
2) Guomacca >KMBOTHBIX BO MHOTO a3 MPEBBIIIaeT OMoMaccy pacTeHuit
3) Gromacca pacTeHHi BO MHOTO pa3 MPEBBIIIAeT OMOMACCy YKUBOTHBIX
4) cOOTHOIIIEHUs] OMOMACC PACTEHUIA 1 YKUBOTHBIX MOCTOSHHO M3MEHSIETCS
A6. bruocepa sBIISIETCS OTKPHITOM CUCTEMOM, TaK Kak OHa
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1) ciocoOHa K caMOpEryJIsiiy 3) COCTOUT U3 SKOCHCTEM

2) criocoOHa U3MEHSTHCSI BO BpPEMEHH 4) CBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB
A7. Ilo B.. BepHaackoMy KUCIOPO/T SIBJISIETCS] BELIECTBOM

1) >xuBbIM 2) OHOKOCHBIM 3) OMOT€HHBIM 4) KOCHBIM

A8. Bepxusist rparuia 6nocdepbl HaxouTest Ha BeICOTe 20 KM OT MOBEPXHOCTH 3EMITH, TaK KaK Tam
1) oTcyrcTBYeT KUCIOpo 3) oueHb HU3Kask TeMIlepaTypa

2) OTCYTCTBYET CBET 4) pa3MelIaeTcsi 030HOBBIN CIIOM

A9. Obonouka 3emiu, HacelIeHHas )KUBBIMU OpraHM3MaMH U IpeoOpa3oBaHHasi UMY, HA3bIBACTCS
1) runpocdepa 2) mutocdepa 3) Hoochepa 4) duocepa

A10. Tlo onpenenennto B.M. BepHaickoro BeyIiast poib B CO3aHUA HOOCHEPHI MPUHAICHKUT
1) Gakrepusim 2) pacteHusM 3) KocMocy 4) 4eTI0OBEKY

Al1. HanbompIast KOHIIEHTPAILIHSI )KUBOTO BEIIECTBA HAOITIOMAaeTC s

1) Ha cThIKe aTMOChepbl, THAPOCchEPBI U TUTOCHEPDI

2) B HIDKHHUX CJIOSIX THIpochepsl

3) B BEpXHHX CIIOAX arMOCc(hepbl

4) B mutocepe Ha riayoune 200 m

A12. llonaepsxanuto paBHOBECHs B brocdepe, ee 1eI0OCTHOCTH CIIOCOOCTBYET

1) coxpanenue OnopazHooOpazus

2) BcerieHHE HOBBIX BUIOB B 9KOCHUCTEMBI

3) co3ganue arpo’KOCHUCTEM

4) pacmpeHre TUIOIIAIN 3eMelTh, 3aHSITHIX KYJIbTYPHBIMH PAaCTCHUSMH

Al3. Pa3BuTHE€ NPOMBIIUIEHHOCTH, TPAHCIIOPTA, CEJIBCKOIO XO3AMCTBA C YYETOM 3KOJOTMYECKHX
3aKOHOMEPHOCTEH — He0OXO0JMMOE YCIIOBHE

1) ycroitunBocTr Orocdepbl

2) SBOITIOIMH OPraHMYECKOTO MUpa TO IyTH apoMopdo3a

3) cMeHBI OHOTE€OTIEHO30B

4) camoperymsiul YUCIACHHOCTH B OMYJISIIHSX

Al4. ITapuukoBbIii 3¢ ekt B Onochepe BhI3pIBaeT HAKOIUIEHHSI B atMocdepe

1) mbuM 2) SAOBUTHIX BEIIECTB 3) YIIIEKUCIIOTO ra3a 4) a3ora

AlS. YcroitunBocTh OMochepbl Kak TI00aIbHOM SIKOCUCTEMBI ONIPEACTISICTCS

1) pazHOOOpasuem ee BUIOBOTO COCTaBa

2) KOHKYpEHIIMEH MEX]Ty OpraHu3MaMu

3) NOMyYNAIMOHHBIMU BOTHAMU

4) 3aKOHOMEPHOCTSIMU HACJIEJICTBEHHOCTU U MI3MEHYMBOCTU OPraHU3MOB

A16. Beienenue B armocdepy OKCHIIOB CEPbI, a30Ta BbI3HIBACT

1) yMeHblIIeHHE 030HOBOTO CJI0s1 3) BBIMAZEHUE KUCIOTHBIX JI0MKACH

2) 3acojIeHre MUPOBOTO OKeaHa 4) yBelTMUeHHE KOHIEHTPAIIUK YIIIeKUCIIOTO ra3a
Al7. HeoGxommumoe yciioBre yCTOMYMBOTO Pa3BUTHsI OMOCHEpPhI —

1) co3manue HCKYCCTBEHHBIX arpoIieHO30B

2) COKpAIlIEHUE YUCIICHHOCTH XHUIIHBIX )KUBOTHBIX

3) pa3BUTHE MPOMBILIUICHHOCTH C Y4€TOM JKOJIOTHUECKUX 3aKOHOMEPHOCTEN

4) YHUYTOXKEHUE HACEKOMBIX-BPEIUTEIICH CETbCKOX03SCTBEHHBIX KYIBTYP

A18. B npeobpazoBanun 6uochepsl MaBHYO POJIb UTPAIOT

1) »xuBbIE OpraHu3MbI 3) KPYrOBOPOT MUHEPATBHBIX BEIIECTB

2) 6uopuUTMBI 4) IIPOLIECCH CAMOPETYIISLIUH

JleMOHCTpallMOHHAsI BePCHA NIPOMEKYTOYHOM aTTecTanuu B Buje Tectupopanus (10
kiace, |l moayroaue)
Bapmuanr 1.

Yactb A.
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K xaxaomy 3amanuto yactu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJITUH BEPHBIM.
BriOepuTe BEepHBIH, 110 BalieMy MHEHHUIO, OTBET, 3aMUIITUTE €r0 B OJIAHKE OTBETOB.
1.MexBU0BbIC OTHOLICHUS HAYMHAIOT MPOSIBISATHCS:

a. Ha 6uoreonenoruueckom yposHe 6. Ha monmynsmnoHHO -BUAOBOM

B. Ha opranmsmennom yposae r. Ha 6nocheprom yposHe

2.benku MuIy nepeBapuBaroTCs B:

a. Helitpanibnoti cpene 0 .Illenounoii cpene

B. Crabomienounoit cpene r. Kucmoii cpene

3.B KakoM U3 Ha3BaHHBIX BEIECTB PACTBOPSIIOTCS JTUITUIBI:

a. O¢dup 6. Criupt B. Bona r. ConsiHas kucnota

4.JleiicTBue (hepMEHTOB B OpraHU3ME 3aBHCHT OT:

a. t cpensl 0. pH cpenst B. KoHIleHTpammu pearupyromnux BEeCTB U KOHIIEHTpaIuu hepMeHTa
r. Bcex mepeuncieHHbIX yeIoBUM

5.IIpounas xumuueckas cBsA3b B Mosiekyie JIHK Bo3HuKkaeT Mexy:

a. Hyxneotunamu 6. Jle3okcuprb0o3amMu cCOCeTHUX HYKJICOTHUIOB

B. Ocratkamu H3PO4 1 yrineBoioM coceTHUX HYKIIEOTHIOB

6.DepMEHTATUBHYIO (PYHKIIMIO B OPIaHU3ME BBITIOJIHSIOT:

a. YrneBos! 0. HykiienHOBBIE KMCIIOTHI B. AMMHOKHUCIIOTHI T. benku

7.Ha BUAOBYIO MPUHAJICKHOCTD KJIETKH YKAa3bIBACT CIECAYIOIINI MPU3HAK:

a. Hanmmawme sinpa u ruroriasmel 6. KommuectBo xpoMocom

B. KonmuectBo Mutroxonapuii r. Hamnane xpomocom

8.Poub siipblnika 3akioyaeTcs B JOPMUPOBAHUU:

a. Xpomocowm 6. JImzocom B.Pubocom r. MutoxoHapuit

9.HenpeMeHHBIM YYaCTHUKOM BCEX 3TAIOB OKHUCIIEHUS TNIFOKO3bI SBIISAETCS:

a. Kucnopon 6. @epmeHTHI B. DHEprus CBeTa I'. YTJIEKUCIIbIN ra3

10.B onHOM rene 3akoaupoBaHa UH(GOpPMALIHS:

a. 0 CTPYKTYpe HECKOJBKUX OenKoB 0. 0 cTpykType oanoi u3 neneit JJTHK

B. O MIEPBUYHOMN CTPYKTYpE OJHOU MOJIEKYIIbI O€JIKa I'. 0 CTPYKTYPE aMUHOKUCIIOTHI
11.Ky1eToYHbIM LUKJIOM Ha3bIBAETCS:

a. epuo/J1 )KU3HH KJIETKH B TeYeHUH UHTepda3bl 0. Mepro1 ®KHU3HU KIETKH OT Mpodasbl 10
Tenoasel

B. [IEPUO/1 )KU3HU KJIETKHU OT JIEJCHUS 0 JEICHUS T. IEPUO/I KU3HU KIETKHU OT MOSBIICHUS
KIIETKHU J0 €€ CMEPTHU

12.Ecnu aumimouaHblil HA00p XpOMOCOM CBUHBH paBeH 40, TO CKOJIBKO XPOMOCOM COICPIKHT:

a. Slitueknerka 6. Cnepmaro3oup B. 3urota r. Helipon
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13.becmoioe pa3MHOKEHHE TAIOPOTHUKOB OCYIIECTBIISAETCS:

a. [ameramu 6. AHTepuausIMU 1 apxeroHusMu B. Criopamu r. YacTsMu TUCTbEB (BaiisiMN)
14. TpunnongHeIit HAOOP XPOMOCOM UMEET ClieAyoliee 00pa3oBaHUE [BETKOBOTO PACTCHHS:
a. ['eneparuBHas xierka 6. BereraTuBHas kieTka B. DHAOCHEPM I. 3UT0OTa

15.Knetku ractpyiibl conepkar:

a. [arutonanetit Habop xpomocom 6. JlUmmonHbI HAOOP XPOMOCOM

B. Tpumnouasiii Habop xpoMocoM I. TerparmnonHbIi HA0OP XPOMOCOM

16.I1pu BbIBEICHMHM HOBOM MOPOIbI )KUBOTHBIX OCHOBHBIM METO/I0M KOHTPOJISL IOJIKEH OBITh:
a. Meroa ucnpiTanus o NoToMcTBY 0. OTHaeHHas THOpUAN3aLHs

B. biim3kopoictBeHHOE ckpentuBanne (MHOpUAUHT) T. MaccoBblilt 0TOOp

17.Cytb TpeThero 3akoHa I'. MeHens 3akiitoyaeTcsi B TOM, 4TO:

a. ['eHbI Ka)x101 MTapbl HACIEAYIOTCS HE3aBUCUMO JPYT OT JIpyra

6. ['eHbl He OKa3bIBAIOT HUKAKOTO BIUSHUS APYT HA JIpyra

B. ['€HBI KaXJ0¥ mapbl HACIEYIOTCS BMECTE

r. OJIuH TeH onpeaenseT pa3BUTHE OJHOTO IIPHU3HAKa

Yacts B

B 1.1Ipu evinonnenuu 3aoanus evibepume u3 npeoiodiCeHHblX HUX3ce 8apUaHmos npasuibHble
omeemvl. IIpasunvHvle omeemsl 3anuuiume 6 OIAHK 0OMEEMO8 uepe3 3anamyro Hanpomue
Homepa 8onpoca.

Br16paTh 13 nepeyHs Npru3HAKOB KOJUYECTBEHHBIEC TPU3HAKHU:

a. [TomoBoit qumopdu3zm

0. SliflleHOCKOCTh

B. IllmonoBuTOCTE

r. @opma 1miI010B

1. YpoxkailHOCTb KOPOB

e. Pocrt uenoseka

B 2.71Ipu gvinonnenus oannoeo 3a0anus ycmanogume nociedo8amesibHOCb OUOI02UYECKUX
npoyeccos ( npoyecc buocunmesa 6 kiemke ).Omeem npeocmagvme 8 guoe
nocieoosamenvhocmu o0yke, Hanpumep, b,B, I .....

a. Cunre3 u-PHK na JITHK

6. [Ipucoenuuenne amuHokuca0TH K T-PHK

B. JlocTaBKa aMUHOKHUCIIOTHI K pubocome

r. [lepememenue n-PHK u3 sapa k pudocome

1. Hanuzosanue pu6ocom Ha u-PHK

e. [Ipucoenunenune monekyn T-PHK ¢ amunokncinoramu k u-PHK
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K. B3aumonelictBue aMMHOKHCIOT, pucoeanHeHHbIX K u-PHK, ob6pa3zoBanue

HEINTUIHON CBA3U.

Bapmuanr 2
Yacts A.
K kaxxaomy 31aHMI0 4aCTH A TaHBI HECKOJLKO 0TBETOB, U3 KOTOPBIX TOJbKO OJHH
BepHblii. BbiOepuTe BepHBbIii, 10 BallieMy MHEHHIO OTBET, 3alIUIINTE €ro B OJIaHKe 0TBETOB.
1.BeIciinM ypoBHEM OpraHU3AIMH KU3HU SBJISETCS:
a. buocdepnsriit 6. buoreonenoTnyeckuii
B. [lonynsaunoHnHO-BU10BOM I'. OpraHu3MeHHbIN
2.Kaxoii U3 371eMEHTOB BXOJIUT B COCTaB XJIOpodrnia;
a.Na6.Ks. Mgr. Cl
3.B kJeTkax >KMBOTHBIX 3alaCHBIM YTIIEBOJIOM SIBJISIETCS:
a. [lemmronoza 6. Kpaxman B. ['mroko3a r. I'mukoren
4. MoJekynbl OEKOB OTJIMYAIOTCS APYT OT JApyra:
a. [locnenoBaTeIpHOCTHIO YepeIOBAHNS aMUHOKHUCIOT 0. KosimuecTBOM aMUHOKHCIIOT B
MOJIEKYJIE
B. ®opMOIi TPETUYHON CTPYKTYPHI T'. BceMu yka3zaHHBIMU 0COOEHHOCTSIMU
5.Monomepamu ITHK u PHK sBstorcs:
a. Azotucteie ocHoBaHus 0. Jle3okcuprbo3a u pubo3a
B. A30THCTBIE OCHOBaHUS U (pochaTHbie rpymnmbl T. HykneoTu sl
6.Mudopmanus o nocaen0BaTEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe Oerka
MIEPEHOCUTCS K MECTY CUHTE3a!
a. Mounekymnoii JIHK 6. Monekynoit T-PHK B. Monekymnoit p-PHK r. Monekynoit n-PHK
7.JIr0001 KIIeTKe MPUHAJICIKHT CIASAYIONIEe U3 TIEPEUNCICHHBIX CBOUCTB:
a. CnocobHoCTh K 00pazoBanuto ramet 0. CriocoOHOCTh MPOBOAUTH HEPBHBIA UMITYIIBC
B. CocoOHOCTh cokpamathes T. CriocoOHOCTh K 00MEHY BEIECTB
8.OCHOBHOE OTJINUKE TPOKAPHUOT OT 3YKAPUOT 3aKIIFOUAETCA B TOM, YTO:
a. Y mpokapuot HeT odopmiieHHOro sipa 0. Y npokapuotT Het JJTHK
B. Y npokapuot HeT PHK r. [IpokaproThl HE UMEIOT KIIETOYHOTO CTPOEHUS
9.UcxomupiM MaTepuanom Jutst OTOCHHTE3a CIYKUT:
a. Kucnopon u yriexucneiii ra3 6. Bona u kucnopos
B. YTJIEKUCIBIA ra3 ¥ BOJA I'. YTJIEBOIbI
10Tpanckpunuuen Ha3pIBaeTCA:

a. [Iponiecc oopazoBanus u-PHK 6. Iponece yasoenus JJHK
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B. [Iporecc oOpa3oBanus GENKOBOM 1IenH Ha prdocoMax

r. [Ipouecc coenunenns T-PHK ¢ amuHokucioramu

11.buonornueckoe 3Ha4€HNE MUTO3a 3aKITFOUACTCS

a. B 00pa3oBaHUM MOJIOBBIX KJIETOK

0. B coxpaHeHHH MOCTOSIHCTBA YHCIIa XPOMOCOM B KIIETKaX

B. B o0OecrieueHnn reHeTHYECKOTO pa3sHOOOpa3us OpraHu3MOB

r. B oOecrieueHn KOMOMHATUBHOW N3MEHUYHUBOCTH

12.Haubonee mpo10JnKUTENbHA:

a. Metadasa 0. [Ipodaza B. Untepdaza r. Tenodaza

13.Tenoga3za 2 Melio3a 3aBepIIaeTcs:

a. PacxoxeHneM K MmojrocaM roMOJIOTUYHBIX XpoMocoM 0. PacxoskneHnem xpomarua
B. PacxoxeHneM ueTbipex rarionIHbIx saep r. Konbroranuein xpoMocoM
14.]IBoiTHOE OMJIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUM OTKPBLI:

a. H. Y. BaBunos 6. M1.B. Muuypun B. C. I'. HaBammun r. b. A. Acraypos
15.]1;1a MalicKOro *ykKa XapakTepHO pa3BUTHE:

a .Buyrpuyrpo6noe 6. IIpsimoe B. Henpsimoe r. Hapyxnoe

16.B pacTeHneBOICTBE YMCTasl TUHUA-ITO:

a. [ToroMcTBO, TOJTy4€HHOE TTEPEKPECTHBIM omblIeHHEM 0. [ToToMCTBO 0/1HO#
CaMOOIIBUISAIOIIENCS 0cOo0On

B. ['eTepo3urorHoe notomcTBo r. [lonmmnmonaHoe nOTOMCTBO
17.IMIIOUIHBIA OPraHU3M COJIEPIKUT B KIIETKE:

a. OnuH annensb J1000r0 reHa

0. JIBa amiens mo0oro reHa

B. UeThIpe aens J000ro reHa

r. MHOXeCTBO ajuiesnei JIro0oro reHa

YACTb B

B 1. Ilpu évinonnenuu oannoeo 3a0anus ycmaunogume npasuibHy0 nocied08ameibHOCb
oeticmaus celeKyuoHepa no evigederHuro Hogo2o copma. Omeem npedcmasgvme 8 guoe
nocieoosamenvHocmu 0yke, nanpumep, b,B, I .....

a. 'mOpuauzanus

6. MckyccTBeHHbI 0TOOD

B. OTOOp MCXOTHOTO MaTepHaa

r. PazMHOXeHre ruOpuIHbIX 0coOeit
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B 2.11pu evinonnenuu 0annozo 3a0anusi ycmanogume COOMBEMCMBUE MEHCOY COOEPHCAHUEM
nepeozo u 6mopo2o cmoaoyos. K xaxcooi nozuyuu, 0auHoU 8 nepsom cmonoye, noodbepume
€COOMBEemMcmayIouyIo NOUYUIO U3 8Mopo2o Cmoioya.

B niepBoM cTosiO11e TaOIHIIBI TPECTaBIICHBI Ha3BaHUS 3aPOIBIIICBBIX JINCTKOB .Bo BTOpOM-

Ha3BaHMS OPraHOB, KOTOPbIC POPMHUPYIOTCS U3 ITUX JTUCTKOB. OOBEAMHHUTE UX MTPABWIIBHO B

TabIHIy:

3apoAblIIeBbIE JTUCTKH Opransl

1. Oxronepma

[\9)

. DHTOIEpMA

[99)

. Me3onepma

. [leuenn

o

(=)

. Opransl 3peHust

. Ckener

w

r. Koxa

1. ['omoBHOM MO3T

e. KpoBenocHas crucrema
*. Opran cinyxa

3. CIMHHON MO3T
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[Ixana oueHuBaHus

Onenka OTJIMYHO X0po11I0 YIOBJIETBOPHUTEJ | Hey/lA0BJEeTBOPH
bHO TEeJIbHO
KavecTtBo | mosmo u3naraer | Jaér OTBET, | U3J1araeT 00HapyXUBaeT
OTBETOB HA | U3YYCHHBIN YIOBJIETBOPAIOIIMM | MaTepuan HE3HaHUE
BOIIPOCHI Marepuail, HAET | TEM K€ | HEIOJHO u | OosblIeld 4YacTu
M0 TeMaM | IPaBUIIBHOE TpeOOBaHUSAM, YTO U | JOIYCKAET COOTBETCTBYIOILIE
TUCHUILIAH | OIIPEJIEIIEHHOE JUISt OLICHKH | HETOYHOCTH B | IO paszznena
bl MOHATHH; «OTJIIMYHOY, HO | OIpe/eIeHUH M3y4aeMoro
oOHapyXHBaeT JIOTTYCKaeT 1-2 | monsTHiA WIM | MaTepuana,
MMOHWUMaHHE omuOKu, KOTOphIE | HOPMYITUPOBKE JIOITYCKAET
Marepuanga, MOXKET | caM K€ HCIPABISET, | TEOPUil; HE yMEeT | OIIMOKH B
obocHOBaTh  cBoW | U 1-2 Hemouéra B | JOCTATOYHO bopMynupoBKe
CYXJICHUS, MOCJIEZIOBATENIBHOCT | TNIyOOKO U | ompeneneHuil  u
MPUMEHUTh 3HAHUS (M M SI3bIKOBOM | JI0Ka3aTeIbHO TEOPHUH,
Ha MpaKkTUKe, | 0GOPMIICHUH 000CHOBAaTh CBOM | UCKQXKAIOIIUE WX
MIPUBECTH M3J1araeMoro CYXICHUS U | CMBICII,
HE0OX0IUMBbIE IIPUBECTH CBOM | Oecrops/IouHo U
MIPUMEPBI HE TOJIBKO IPUMEpBHI; HEYBEPEHHO
o y4eOHUKY, HO H W3J1araet W3J1araeT
CaMOCTOSTEIIbHO MaTepHan MaTepHan
COCTaBJICHHBIE; U3J1a HEIMOoCIe0BaTeb
raer MaTepual HO U JIONyCKaeT
MOCJIEIOBATEAbHO U OLIMOKH B
MIPABUIIBHO C TOYKH A3BIKOBOM
3peHHs HOPM ohopMIICHIH
JIUTEPATypHOTO U3J1araeMoro
A3bIKA
Kommuect | 90 — 100% 70 - 89% 50 — 69% Menee 50%
0
NPaBUJIbH
bIX
OTBETOB B
TecTe
KavecTtBO | BCce 3a1auM peLICHBI | PEILIEHO BepHO | pemeHo OT 50 10 | OTCYTCTBYIOT
BBIINIOJIHEH | BEPHO; o6onee 80 % Bcex | 79 % Bcex 3amad; | HEOOXOUMBIE
usi HCI0JIb30BaH 3ajauy; MOTYT | He BCErja | TeOpPEeTHUECKHUE
KOHTPOJIbH | Haubosee BCTPEUYATHCS MCII0JIb30BaH 3HAHMS,
pIX pador palMOHAIbHBINA MyTh | OTACIIBHBIE HaunOoJee JIOTIYILIEHbI
pelIeHus; HETOYHOCTHU B | pallMOHAJIbHBIN omubOku B Ooiee
U3JI0KEHNE apupMeTHIeCKuX IyTh PELIECHUs gem 50 % 3anmau.
MaTrepuaia JOIMYHO, | pacuerax B peleHnn
IPaMOTHO, oe3 IIPOSBIIAETCS
OLINOO0K HE3HaHHE
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OCHOBHOTO

MaTepuaa
yueOHOM
MPOrPaMMBI
KavecTBO | yY4CHHK BBITIOJHSET | YUCHUK BBITIOJHSCT | YUCHUK YYEHUK
BBINOJIHEH | paboTy 0e3 OmMOOK | MUCHBMEHHYIO IIPaBUJIBHO IIPaBUJILHO
usi u /vmw/ paboTy MOJIHOCTHIO, | BBIITOJIHSET HE | BBITIOJHSCT
CaMOCTOAIT | JIOTyCKaeT He OoJiee | HO JOIYCKAeT B HEW | MEHee MOJIOBHHBI | MEHEE MOJIOBUHEI
eJIbHBIX OJHOrO  Hemouéra. | He Oosiee  OJHOM | pabOTHI. MUCbMEHHOM
pabot CooOmoaeT HerpyOo#t  ommOku | JlomyckaeT HE | pabOoTHI.
KYJIBTYPY U oJHOTO Hemouéra | boiee nByx | Jlomyckaer ymcio
MHUCbMEHHOU peun; u /unu/ He rpyobIX OIHKOOK, | OMIHMOOK "
MpaBuiIa Ooiee IBYX | i He  OoJiee | HeIOUYETOB,
ohopmIIeHHS HEJI0UETOB. OJIHOM TPYOOH, MPEBOCXOIAIIEE
nucbMeHHbIX pabot | CoOmromaer O/IHON  HerpyOoil | HOpMYy,
KYJIBTYpY OIMOKY W OJHOTO | TIPH KOTOPOW
MMACBMEHHOM pedw, | HeJjouéTa, WM HE | MOXKET OBITh
MpaBmiIa Ooiee TpEX | BHICTaBJICHA
ohopmIIeHHS HErpyOBIX OIICHKA 3.
MUCHbMEHHBIX PaboT, | OMIHMOOK, Homyckaer
HO JOITyCKAeT | WIIN OJTHOY | 3HAYUTEILHOE
HeOOoJIbIINe Herpyooi ommOku | HecoOoIeHre
MMOMapKu MpH | U TPEX HENOUYETOB, | OCHOBHBIX HOPM
BEJICHUU WIH IpH | KYIbTYpPBI
3anucen OTCYTCTBHH MUCHbMEHHOM
omwuboK, HO peun, MIpaBUI
IIPU HAJTUYUHU TATU | 0OPMIICHHS
HE0YETOB. MUCBMEHHBIX
Homnyckaet pador
HE3HAYUTEIbHOE
HecoOIrIeHne
OCHOBHBIX
HOPM  KYJBTYpPBI

MUCHbMECHHOM peuH,
paBUII
ohopMIICHHS
MUCHMEHHBIX
pabort
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