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PABOYAS ITIPOTPAMMA 110 BUOJIOTUH (FA30BbI YPOBEHD)
JJI151 10-11 KITIACCOB

MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma mo Ouosiornu (0a30BBII YpOBEHb) COCTaBlieHa Ha OCHOBE
CJIeIYIOIINX HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB:

1.Ilpukaza Muno6pnayku Poccum ot 17 05 2012 r. Ne 413 (pen. ot 29.06.2017)
«O06 ytBepxkaeHun dDenepanbHOrO TOCYIAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa
cpenHero ooiero o0pa3oBaHus»;

2. lpukaza MunucrepcTBa npocsetenus Poccuiickoit @eneparuu ot 20.05.2020
No254 "O6 yrBepkaeHuu (¢enepaqbHOTO TEpPedHs Y4eOHHMKOB, JOMYIICHHBIX K
UCIOJIb30BAHUIO TPU  pealli3allil  HMMEIOIIMX TOCYIAapCTBEHHYIO aKKpPEIUTAIHIO
o0pa3oBaTeNbHBIX MPOTPpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero
obmero oOpa3oBaHHWS  OpraHM3AlUsIMH, OCYIICCTBIISIONIUMH  00pa30BaTEIBHYIO
nesatenbHOCTh" (B pen. Ilpukaza MunucTepcTBa npocseiieHus Poccuiickoin deaepanuu
ot 23.12.2020 Ne 766 );

3. IlpumepHO#l OCHOBHOW 00pa30BaTEIBHONW MPOTPAMMBI CPEIHEro OOIIero
obpazoBanusi. (OmoOpena  pemenueM  DenepanbHOTO  y4eOHO-METOAMYECKOTO
o0BveauHeHus Mo o01eMy 00pa3oBaHuio (MPOTOKOI OT 28 6.2016 1. Ne 2/16-3);

4. OcHOBHOI 00pa3zoBaTeiIbHONW MTPOrPaMMbl CpPETHEro OO0IIero oOpa30BaHUS
I'bOY COLL Nel ropona IToxBuctHeBO;

5. IlpmmepHoii paboueit mporpammbl: buosnorus. ba3oBelii u  yriayOJeHHBIN
ypoBaH. 10-11 xmacc. M.b. AradonoBa, H.B. babuueB, B.M. Cupormnazos. Pabouas
nporpamma K nuHun YMK B.U. CuBornazosa. -M.: lpoda, 2020.

[IporpamMmma ompenensieT coAep)KaHWE€ € CTPYKTYypy YydueOHOro marepuana,
MOCIIEZIOBATENILHOCTh €r0 M3y4YeHHUs, MyTH (POPMUPOBAHUS CUCTEMbl 3HAHUHN, YMEHUN U
CIOCOOOB JICSITENILHOCTH, Pa3BUTHS, BOCIUTAHUS W COIMAIM3AIMK ydammxcs. [lanHas
porpaMMa MOXET ObITh MCHOJb30BaHa B 00111€00pa30BaTENbHBIX YUEOHBIX 3aBEICHUIX
pazHoro npodus.

Y4eOHUKH:

10 kymace
1.Aragponos N.b., CuBornazoB B.W. buonorusa.10 xmacc (0a30Bblii M yriiyOJIeHHBIN
ypoBHH). M.: OO0 «IPODAY», 2021

11 kmacc
1.Aragponos N.b., CuornazoB B.UM. buonorus.11 kmacc (0a30Bblii U yriryOJIeHHBII
ypoBHH). M.: OO0 «IPODA», 2020.

OO0mast xapakTepuCTHKA Y4eOHOr0 npeamMera

OpHol M3 BaKHEWIIWX 3a/ay ypOBHS CPEIHEro o0Iero oopa3oBaHUsS SIBISIETCS
MOJATrOTOBKAa OOYYaIOUMXCsS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY KM3HEHHOTO U
npodeccuoHabHOrO myTH. O0y4aronmecs A0HKHBI HAYYUTHCS CAMOCTOATEIBHO CTaBUTh
LEJH U ONPENIEATh YT UX TOCTHXKEHUSI, UCTIOIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT
JESATENBHOCTU B peajbHOM JKHU3HM, 32 paMKaMU y4eOHoro rnpouecca. bonpuioil Bkiaa B
JOCTUKEHUE TJIaBHBIX LEJIed CcpeaHero ooOumero o0pa3oBaHUs BHOCUT M3y4Y€HUE
OM0JIOTHH, KOTOPOE NMPU3BAHO 00ECIICUNTH:

1) (dopMHpOBaHHE CUCTEMbl OHOJOTMYECKMX 3HAHUM Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

2) pa3BUTHE JTUYHOCTU OOYHYAIOIIMXCS, UX UHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE



COBEPIICHCTBOBaHMWE, (OPMHUPOBAHHE Y HUX TyYMAaHUCTUYECKHX OTHOWICHHUA U
HKOJIOTUYECKHU 11€J1eCO00Pa3HOro MOBEACHHSI B OBITY U TPYAOBOM €A TEIBHOCTH;

3) BbIpa0OTKY TOHHMMAaHMsSI OOLIECTBEHHOW NOTPEOHOCTH B  pPa3BUTUU
ouonoruu, a Takxke (POpMUpPOBAHHE OTHOIICHHUS K OMOJIOTMH KaK BO3MOXKHOM 00JacTu
Oyny1el IpakTUYECKON JAesITeTbHOCTH.

I'moGanbHBIMH LETSIMU OHOJIOTMYECKOT0 00pa30BaHUs SIBISIOTCS:

- couuanan3anus 00y4aroluxcsl KaK BXOXKACHUE B MUDP KYJIbTYPbl U COLUAIBHBIX
OTHOILIEHUH, oOecreunBarollee BKIIOUYEHUE Yy4aIMXCsl B Ty WIM HHYIO TpYINIy WIN
OOIIIHOCTh — HOCHTENSI €€ HOpM, LIEHHOCTEH, OpUEHTAlMi, OCBauBaeMbIX B IpoIecce
3HAaKOMCTBA C MUPOM >KHBOU TPUPOIBI;

- npuoOLIEHUE K IO3HABATEIbHOM KyJIbType KAaK CHCTEME I03HABaTEIbHBIX
(Hay4HBIX) LIEHHOCTEMN, HAKOILJICHHBIX OOIIECTBOM B cpepe ONOIOTHYECKON HayKH.

Oco6eHHOCTh Lienenoaranist Ha 0a30BOM YpOBHE 3aKJII0YAETCsl B TOM, YTO IIeJIU
OpUEHTUPOBAHbl Ha (OPMUPOBAHUE Yy YydalIUXCs OOWIEH KyJIbTypbl, HAy4YHOTO
MHUPOBO33pEHHUS, UCIIOIH30BAHNE OCBOCHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOM KU3HHU.

Taxkum oOpazom, 0a30BbIi ypOBEHb CTaHJIapTa OPUEHTHPOBAH Ha (pOpMUPOBAHUE
oOmieil OMoJIOrMuecKoi TPaMOTHOCTH M HayYHOI'O MHUPOBO33PEHMS ydallluxcs. 3HaHUS,
MOJIyYE€HHbIE HA YpOKax OMOJIOTHH, JOJHKHBI HE TOJIBKO ONMPEAEIUTh OOMIMNA KYJIbTYPHBIN
YPOBEHb COBPEMEHHOI'0 YeJIOBEKa, HO M OOeCHeuuTh €ro aJeKBaTHOE IOBEJICHUE B
COBPEMEHHOM MHpE, IIOMOYb B peajbHON *XU3HU. B cBs3u ¢ 3TUM Ha 6a30BOM YpOBHE
0co00€  BHUMaHUE  YIEJIEHO  COACPKAHUIO,  PEATU3YIOLIEMY  T'yMaHU3alHI0
Onosornyeckoro o0pa3oBaHuUs.

JUiss  TOBBIIEHUST OOpPa30BaTEJbHOTO YPOBHS UM MOJYYEHHsS] HABBIKOB I10

NPAKTUYECKOMY MCHOJB30BAHUIO TMOJYYEHHBIX 3HaHUH B paboyeil mnporpamme
NPEeyCMOTPEHO BBINOJIHEHHE psAja Ja0OpaTOPHBIX U MPAKTUYECKUX PpabOT, KOTOpbIE
IPOBOJISATCS TIOCJI€ COOTBETCTBYIOIIETO WHCTPYKTaXa M O3HAKOMJICHHUS YyYallluXcs ¢
NpaBUJIAMH TeXHUKHU Oe3omacHOCTH. [IpoeKkTHas esATeNbHOCTh U y4acTHe B AUCKYCCHSX,
opraHu3anus BBICTABOK M COBMECTHasi HCCleIoBaTelbckasi paldoTa CIOCOOCTBYIOT
(bopMHUPOBAHIIO KOMMYHHUKAaTUBHBIX HaBBIKOB.
Ha ©0a3ze wnentpa «Touka poctay oOecreuuBaeTcs peaau3arius
o0pa3oBaTeNbHBIX nporpaMm €CTECTBEHHO-HAyYHOU "
TEXHOJIOTMYECKON HaIlpaBJICHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUM C TpeOOBaHMAMU  3aKOHOJATENbCTBA B  cdepe  oOpa3oBaHMUA.
Obpa3zoBaTenpHas MporpaMMa MO3BOJISIET HHTETPUPOBATH PeaTn3yeMble 3/1eCh MOAXO/IbI,
CTPYKTYPY M cOfepaHue Mpu opraHuzanuu oOyudenus Ouonoruu B 10 —11 kiaccax,
BBICTPOGHHOM Ha 0a3ze J000ro M3 JOCTYMHBIX Y4eOHO-METOJWYECKHMX KOMIUIEKCOB
(YMK). Hcnonb3oBanue obopynoBanus neHTpa «Touka pocta» mpu peaau3aniy JaHHON
OII no3BosisieT co3aTh YCIOBUS:

* ISl paCUIMPEHHUs COIepKAHUS IKOJIBHOTO OMOIOrMYecKOoro 00pa3oBaHus;

* JUIS TIOBBIIICHHS MO3HABATENBHON aKTHMBHOCTH OOYYarOIIUXCS B €CTECTBEHHO-
Hay4YHOH 00sacTu;

* JUIS pPa3BUTUSL JIMYHOCTH pebdeHKa B TMporecce OO0ydyeHUs: OHOJOTUH, €ro
crocoOHOCTeH, (HOPMUPOBAHUS M yJOBIETBOPEHHUS COIMAIBFHO 3HAYMMBIX HHTEPECOB U
OTPEeOHOCTEH;

* Uil paboThl C OJApEHHBIMU IIKOJBHUKAMHU, OpPraHM3AalMM HX DPA3BUTHS B
pa3IMuHBIX 00JacTsX 00pa30BaTeIbHON, TBOPUECKOMN AESTENTBHOCTH.

Konuenmusi coBpeMeHHOro oO0Opa3oBaHMs TMOApPAa3yMEBAeT, 4YTO B y4yeOHOM
AKCIIEPUMEHTE BEAYIIYIO POJb JOJDKEH 3aHATH CAMOCTOSITENIbHBIN HCCIEI0BAaTENbCKUI

TOUKA N POCTA
L]



ydyeHHUeCKui sKkcnepuMeHT. CoBpeMeHHBbIE SKCIEPUMEHTABHBIE HCCIEAOBAHUS 10
OMOJIOTHH YK€ TPYIHO IMPEACTaBUTh 0€3 HMCIOJB30BAaHUS HE TOJBKO aHAJIOTOBBIX, HO U
mu(poBBIX  M3MEpPUTENbHBIX  npubopoB. B  ®dexeparbHOM  rocygapCTBEHHOM
oOpazoBatenbHoM ctanaapre (PI'OC) mpommcaHo, YTO OJHUM M3 YHHUBEPCAIbHBIX
yueOHBIX JENUCTBUM, MpUOOpPETaeMbIX yYalIUMHCS JOJKHO CTaTh YMEHHME «IIPOBEACHUS
OMBITOB, NPOCTBIX SKCIEPUMEHTAIbHBIX HCCIIECJOBAHUN, MPSAMBIX M KOCBEHHBIX
U3MEPEHUN C HCIIOJIb30BAHUEM AHAJIOTOBBIX M HMU(MPOBBIX H3MEPUTEIBHBIX MPHOOPOBY.
VY4eOHbIN HKCIEPUMEHT MO OMOJIOrMH, IPOBOAUMBIM Ha TPAaJUIMOHHOM 000pYI0BaHUM,
0e3 npuMeHeHus LU (POBHIX Ja0OpaTOpUil, HE MOXKET MTO3BOJIUTH B MTOJIHOM Mepe pelIuTh
BCE 33J1a4M B COBPEMEHHOM IIKOJI€. DTO CBA3aHO C PSIIOM IPUYUHUH:

* TPAJAWIMOHHOE IIKOJhHOE OO0OpyAOBaHHE H3-32 OTPAHMUYCHHS TEXHUYECKUX
BO3MO>KHOCTEH HE MO3BOJIET NPOBOIUTH MHOTHE KOJIMYECTBEHHBIE NCCIIEIOBAHNUS;

* JUIUTENBHOCTh MPOBENEHUS OHOJOTMYECKUX HCCIEJJOBAHUNH HE BCerja
COTJIACYeTCs C ITUTEIHHOCTHIO YUCOHBIX 3aHATHH;

* BO3MOXHOCTb  IPOBEJCHHMS MHOTHUX  HCCJIEIOBaHUM  OrpaHUYMBAETCS
TpeOOBaHUAMU TEXHUKH O€3011aCHOCTHU U JIp.

HudpoBas nabopatopusi TOJHOCTbIO MEHSET METOJUKY U  COAEpNKaHUE
OKCTICPUMEHTAFHOW  JICSITETFHOCTH W PEIIAeT BBIMICTIEPEUUCICHHBIE TPOOIEMBI.
Hlupokuii CcHeKTp JaTYUKOB IO3BOJSAIOT Yy4allUMCS 3HAKOMHUTBCS C IapaMeTpaMmu
OMOJIOTHYECKOT0 HKCIIEPUMEHTA HE TOJBKO Ha KAUECTBEHHOM, HO M Ha KOJIMYECTBEHHOM
ypoBHe. [ludpoBas maboparopusi mM0O3BOJSET BECTH JJIUTEIbHBIN SKCICPUMEHT JaXKe B
OTCYTCTBUU HKCIIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHHUI HEMO/IBJIacTHA YEJIOBEUECKOMY
BOCTIPUSITHIO.

B mpomecce ¢opmupoBaHHsS SKCIEPUMEHTAIBHBIX YMEHHH YUEHUK 00ydaercs
NPECTaBIATH MHPOPMAIIHIO 00 NCCIICIOBAHNH B CIICAYIOINX BUIAX:

* B BepOaJbHOM: ONUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENIb
IKCIEPUMEHTA, (PMKCHPOBATh BHUMAHHUE HA U3MEPSAEMbIX BEIMYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3alOJHATH TAOJUIBl JAHHBIX, JEKAIIMX B OCHOBE MOCTPOCHUS
rpaduKoB (MpU ITOM y ydalluxcs BO3HHUKAET MEPBUYHOE MPEACTaBICHHE O MaciiTadax
BEJIMYUH);

* B TrpapuyecKkoM: CTPOUTHh TpapuKd MO TaOIUYHBIM JaHHBIM, 4YTO JAaET
BO3MOYKHOCTh TEPeX0Jia K BBLIBIDKEHHIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXIY
BeIMYMHAMHM (IIpU  ATOM YYHUTENb TIOKa3bIBa€T MPEUMYIIECTBO B BHU3yaJIU3alHUU
3aBUCUMOCTEH MEX/y BEIHUYNHAMH, HATJISAHOCTH © MHOTOMEPHOCTB);

[Tpumensis mmdpoBbie TaOOPATOPUM Ha YpPOKax OHMOJOTHH, y4alluecs CMOTYT
BBITTOJIHUTH MHOXECTBO Ja00paTOPHBIX pabOT M 3KCIIEPUMEHTOB TI0 MTPOrpaMMe CTapIIen
IIKOJIBI.

MecTo yueOHOTr0 npeaMera B y4eOHOM IJIaHE
B yuyeOHOM maHe mKoOJBl HAa W3yueHHe mpenmera «buonorus» Ha 6a3zoBOM
ypoBHe B 10-11 xiaccax orBoautcst B o0miem oobeme 136 u: B Tom ymucie B 10 kiacce —
68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
B mporpamme maercst pacripenenenne MaTepuana o pasaenaM u temam. B ocHOBY
CTPYKTYPHPOBAHHSI Kypca MOJI0’KEHA YPOBHEBAsI OPraHU3aLus KUBOW TIPUPOIBI



IInannpyemeblie pe3yJbTaTbl OCBOCHHUS Kypca 0M0JIOTHH

JInuHOCTHBIE YHUBEpCcaJlbHbIe YueOHbIe JeiicTBUSA

Y BbINYCKHUKA OyAYT chOPpMHUPOBAHBI:

— TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YaloIIMXCS K  CaMOpPa3BUTHIO U
CaMOBOCIIMTAHUIO B COOTBETCTBUU C OOIIEYETOBEYECKUMH IIEHHOCTSIMH M HJealaMu
IpakJJaHCKOro o00IiecTBa, MNOTPEOHOCTh B (DU3MUYECKOM CAMOCOBEPIICHCTBOBAHMH,
3aHATHUSX CHIOPTUBHO- 03/I0POBUTEIBHON JEATENBHOCTHIO;

—TpUHATHE U pealu3alus LEeHHOCTEH 340pOBOTro M 0e30macHOro odpasa >KHU3HH,
OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3HYECKOMY
U TICUXOJIOTHYECKOMY 3/I0POBBIO;

— HENpUSATHE BpEAHBIX MPHUBBIUEK: KYpPEHMs, YIOTpeOJIEHUS  aJKOroJs,
HapKOTHKOB.

— HPABCTBEHHOE CO3HAHME M MOBEJCHHE Ha OCHOBE YCBOEHUS OOIEUETOBEUECKUX
LEHHOCTEW, TOJIEPAHTHOT'O CO3HAHUS U MOBEACHUS B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTU JTUAJIOT C IPYTMMH JIIOJIbMU, JOCTUTaTh B HEM B3aUMOIIOHMMAaHUS,
HaXOJUTh OOIIKE IeJIU U COTPYAHUYATD I UX JOCTHKECHUS;

—PUHIATHE T'YMaHUCTUYECKUX LIEHHOCTEH, OCO3HaHHOE, YBAXKUTEIbHOE U
no0porKenaTebHOE OTHOIIEHHE K IPYrOMY YeJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

— FOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YUCIIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUU BCEH KU3HHM; CO3HATEIbHOE OTHOIIEHUE K HEMPEpPHIBHOMY O00pa30BaHUIO
KaK yCJIOBUIO YCTEIIHOM MpodheCcCUOHaTbHON U 001IeCTBEHHOU eI TEIbHOCTH;

— JKOJIOTMYECKasl KyJabTypa, OepekHOe OTHOLIEHHUS K POAHOI 3emiie, IPUPOIHBIM
OoorarctBam Poccum u  Mupa; NOHMMaHUE BIUSHUS COLHATBbHO-3KOHOMUYECKHX
IPOLECCOB HAa COCTOSIHME MPUPOJHOW W COLMAJIbHOM Cpeibl, OTBETCTBEHHOCTh 3a
COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHHUS U HaBBIKM Pa3yMHOIO MPUPOONOIb30BaHUS,
HETepIMMOE OTHOILIEHHE K JEHCTBUAM, MPUHOCSIIUM BpEI SKOJIOTMM; MpHUOOpeTeHue
OIBITA 3KOJIOTO-HAMPABIEHHOM 1€ATEIbHOCTH;

— 3CTETUYECKOE OTHOILIECHUS K MHUPY, TOTOBHOCTb K 3CTETUYECKOMY O0yCTPOICTBY
COOCTBEHHOTO ObITA.

— OTBETCTBEHHOE OTHOUIEHME K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
IIPUHATHS LICHHOCTEW CEMENHOM )KU3HH;

— OCO3HaHHBIA BBIOOp Oynymied npodeccur Kak MyTh M CHOCO0 peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX IJIaHOB;

— FOTOBHOCTH O0YUAIOLINXCS K TPYAOBOM MpodeccnoHaabHON AeITeTbHOCTH KakK K
BO3MOXHOCTM y4YacTHSl B pEUICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
0O0IIeHAIMOHATIBHBIX TTPOOIIEM;

MeranpeaMeTHble Ppe3yJIbTATBI OCBOCHHMSl OCHOBHOH 00pa3oBaTe/IbHOM
NpOrpaMMsl MpeACTaBJIeHbl TPeMsl TPYNNAMM YHHBEPCAJIbHBIX YUeOHBIX JelcTBU
YY).

1. PeryaisiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

BBINYyCKHUK HAYYHUTCH:

— CaMOCTOSITENIbHO ONpEeNeNsITh IIeNid, 3aJaBaTh MapaMeTpbl U KpPUTEpUHU, IO
KOTOPBIM MOXHO OIPEJIEINTb, YTO LEb JTIOCTUTHYTA;

— OLIEHHMBAaTh BO3MOXHBIE IOCJIEJICTBUS JOCTUKEHHUS IIOCTABJIEHHOM LIETu B
NEeSITeIbHOCTH, COOCTBEHHOHN >KM3HM M JKU3HU OKPYXKAlOIIMX JIIOJIeH, OCHOBBIBASICh Ha
COO0OpaKEHUAX ITUKU U MOPAJIH;

— craBuTh W (HOpPMYIHpPOBaTH COOCTBEHHBIE 3amayll B 00pa3oBaTEIIbHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;



— OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U JPYrM€ HEMATEPHUAIBHBIE PECYPCHI,
HEOOXOIMMBIE JIJISl IOCTUKESHHSI TTOCTABJICHHOM 11eJIH;

— BbIOMpaTh MyTh JOOCTHXKEHUS IEJIM, IUIAHUPOBATH PEIICHHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTEpUAIBHBIE U HEMATEPUAIbHBIC 3aTPaThI;

— OpraHu3oBbIBaTh A((PEKTUBHBIM MOUCK PECypcoB, HEOOXOAUMBIX IS
JIOCTH>KEHUS TOCTaBJICHHOMN LEJIH;

— COIOCTABJIATh MOJIYYEHHBIN PE3YJbTAT ACATEIBHOCTH C MOCTABICHHON 3apaHee
LETBIO.

2. Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS

BbInyCKHUK HAYYHTCH:

— HCKaTh M HAXOJUTh OOOOIIEHHBIE CHOCOOBI peIIeHUs 3a]ady, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI MH(GOPMAIIMOHHBIN MOUCK M CTABUTh HA €r0 OCHOBE HOBBIE
(yueOHbIe ¥ MMO3HABATENbHBIC) 3a/1a4H;

— KPUTHYECKHU OLIEHUBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO C Pa3HBIX MO3UIUHI,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B HHPOPMAITMOHHBIX HCTOYHHKAX;

—  HWCIOJB30BaTh  pa3jIMYHblE  MOJEJIBHO-CXEMAaTHUUYECKUE  CpEACTBAa s
MPEJCTABICHUS CYIIECTBEHHBIX CBA3CA M OTHOIICHWH, a TaKXe MPOTUBOPEUHNA,
BBISIBIICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— HaxOJWTh U NPUBOJUTH KPUTUUECKUE apryMEHThl B OTHOIIEHUHU IEWUCTBUI U
CYXKJIEHHI NPyroro; CIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEUaHUSIM B
OTHOILIEHUM COOCTBEHHOTO CYXJCHUS, paccMaTpUBaTh MX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJHTH 32 PaMKU Y4eOHOTO TMpeIMeTa U OCYIIECTBISATh leJeHANpaBIeHHBIH
MOMCK BO3MOXXHOCTEH JIJIsl IIUPOKOTO TIEPEHOCca CPEJICTB U CIIOCOOOB JCHCTBUS;

— BBICTpPaWBaTh HWHIUBUAYAIbHYIO 0O0pa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAs
OTPaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

— MEHSAThH U YAEP>KUBATh Pa3HbI€ MO3UIIMH B TIO3HABATEIHHON JIEATEIbHOCTH.

3. KoMMyHHKATHBHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eliCTBUS

BpInyCKHUK HAYYHTCH:

— OCYIIECTBIATh JCJIOBYKD KOMMYHHUKALMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTpPH 0Opa3oBaTEIbHOW OpraHu3alidy, TaKk M 3a €€ MpeleiaMu),
noadupaTh MapTHEPOB ISl JEJIOBOM KOMMYHHUKAIMM MCXOAS U3 COOOpaKeHHI
PE3YyIbTaTUBHOCTU B3aUMO/JICUCTBHUS, a HE JIMUHBIX CUMIIATUH;

— TIPU OCYIICCTBJICHUM TPYIMIOBON PabOThl OBITh KaK PYKOBOIUTENEM, TaK U
YJICHOM KOMaHJIbI B pa3HBIX pojsax (TeHepaTop WJAeH, KPUTUK, HWCIOIHUTENb,
BBICTYIAIOIIUMI, SKCIEPT U T.1.);

— KOOPJIMHUPOBATH U BHITIOIHATH PAOOTY B YCIOBHSIX PEATHHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

— Pa3BEpPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM
a7IeKBaTHBIX (YCTHBIX M TUCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

— pacrno3HaBaTh KOH(JIMKTOTEHHBIC CHTYAIlMd U TPEJOTBpaIaTh KOH(IUKTHI 10
WX aKTUBHOW (pa3pl, BHICTPAMBATH JIEJIOBYI0O W 0Opa30BaTEIbHYI0 KOMMYHHKAIIHIO,
n30erasi TIMYHOCTHBIX OIEHOUYHBIX CYXKICHUH.

IIpeameTHBbIC pe3yabTaThI:

BorinyckHUK Ha 6230BOM YPOBHE HAYYHUTCS:

- packpblBaThb Ha MpuMepax pojib Ouosoruu B (OPMUPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA U B IPAKTUYECKOHN ACATEIBHOCTH JIFOACH;

- TOHMMAaTh W OIKCHIBaTh B3aUMOCBSI3b MEXKAY €CTECTBEHHBIMHM HAayKaMH:



Ononoruent, PU3NKON, XMMUEH; YCTAHABIMBATH B3aMMOCBSI3b IPUPOTHBIX SIBICHUMN;

- IIOHUMaThb CMBICJ, pa3iIu4aTb W OIKCHIBATH CUCTEMHYIO CBS3b MEXKIY
OCHOBOIOJIATalONIMMH  OMOJIOTUYECKUMH  TOHATHUSAMM:  KIETKa, OpraHus3M, BH],
sKOocucTeMa, buocdepa;

- UCHOJb30BaThb OCHOBHBIE METOJAbl HAyyHOrO0 IO3HAHUA B  Y4EOHBIX
OMOJIOTHYECKMX  HUCCIIEJIOBAHUAX, IPOBOAMTH  HKCHEPUMEHTHl IO  HM3YYEHUIO
OMOJIOrMYEeCKMX OOBEKTOB U SIBICHHH, OOBACHATH PE3YJbTaThl SKCIEPUMEHTOB,
aHAJIU3UPOBATh UX, POPMYIHPOBATH BBHIBOJIBI;

- (opmynupoBaTh TMIOTE3bl HAa OCHOBAHUM MPEIUIOKEHHOH OMOIIOrnYecKon
MH(OPMALIUY U IPEAIaraTb BApUAHThI IPOBEPKH TMIIOTES;

- CpPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI MEXKIY COO0O0I MO 3aJaHHBIM KPUTEPUSIM,
JIEJIaTh BBIBOJBI M YMO3AKJIFOUEHHs HA OCHOBE CPAaBHEHUS;

- 00OCHOBBIBaTh E€AMHCTBO JKMBOM U HEXHMBOMH MPHUPOIBI, POJCTBO >KUBBIX
OpraHU3MOB, B3aUMOCBS3M OpPraHU3MOB M  OKpPYXKAaloIIEeW cpeapl Ha OCHOBE
OMOJIOTHYECKUX TEOPHii;

- NPUBOAMTH INPUMEPHI BELIECTB OCHOBHBIX TI'PYII OPraHMYECKUX COEIMHEHHUU
KJIETKU (OETKOB, )KHPOB, YIIIEBOJIOB, HYKJIEMHOBBIX KUCIIOT);

- pacmo3HaBaTh KIETKU (IMPOKAPUOT M IYKAPUOT, PACTEHUW U >KUBOTHBIX) IO
ONHCAaHUIO, HAa CXEMAaTHYECKUX H300paKeHMSAX; YCTAHABIMWBATH CBA3b CTPOCHUS U
(GyHKUINNA KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT0O0Opa3He KIETOK;

- pacnio3HaBaTh MOMYJISUIO U OMOJIOTHYECKUI BU 10 OCHOBHBIM IPU3HAKAM;

- ONUCBHIBaTh (EHOTUI MHOTOKJIETOYHBIX PACTEHUH U JKUBOTHBIX 110
MOpP(OIOTHYECKOMY KPUTEPHUIO;

- 00BSICHATH MHOT000Opa3ue OpraHu3MoB, IPUMEHSS IBOJIIOLIMOHHYIO TEOPHIO;

- KiIaccu@uIupoBaTh OHUONOTHYECKHE OOBEKTHI HA OCHOBAHUM OJHOTO WU
HECKOJIbKUX CYIIECTBEHHBIX IPHU3HAKOB (TUIIBI TMHTaHUS, CHOCOOBI JABIXaHUSA M
Pa3sMHOXEHHSI, 0COOCHHOCTH PAa3BUTHS);

- OOBSICHATH IPUYMHBI HACJIEICTBEHHBIX 3a00J1€BaHUM;

- BBUBIATH M3MEHUMBOCTb Yy OPTraHU3MOB; OOBSCHATH IPOSBICHUE BHUIOB
W3MEHUYUBOCTH, UCIIOJIB3YS 3aKOHOMEPHOCTH U3MEHUYUBOCTH; CpaBHHUBaTh
HACJIE/ICTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHYUBOCTh;

- BBIABJIATH Mopdosorudyeckue, (U3HOJIOTHYECKUE, MOBEACHUECKHE aJanTaluu
OpPraHu3MOB K CpeJie OOMTaHus U IEHCTBHUIO SKOJIOTHUECKUX (PaKTOPOB;

- COCTaBJISITh CXEMBbI IEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEME (LIETIH TUTAHU);

- IPUBOJIUTH JI0KA3aTeNIbCTBA HEOOXOJUMOCTH COXpaHEHUsI OMOpa3HOOOpasusl s
YCTOMYMBOI'O Pa3BUTHs U OXPaHbl OKPYXKAIOLIEH Cpebl;

- OICHHMBATh JOCTOBEPHOCTb OHOJOTHYECKON HH(POpPMALWU, TOIYYCHHOH U3
Pa3HbIX UCTOYHHUKOB, BBIICIATH HEOOXOAUMYIO MH(GOpPMALMIO AJi1 UCIOJIb30BaHUS €€ B
y4eOHOM IeATEeIbHOCTH U PEIICHUU TPAKTUYECKUX 3a/1a4;

- IPEJICTABIATh OMOJOTHYECKYI0 HH(POPMAIIMIO B BII€ TEKCTA, TAOIUIIBI, TpadukKa,
JUarpaMMbl U JIEJ1aTh BbIBOJbI HA OCHOBAHUU IIPE/ICTABICHHBIX IaHHBIX;

- OLEHUBATh pOJIb JIOCTH)KEHUH TEHETUKU, CEeJEeKIUU, OHOTEXHOJOTMU B
NPAaKTUYECKON ACSITETLHOCTH YEIOBEKa U B COOCTBEHHOH JKU3HU;

- OOBSICHATH HETATUBHOE BIIMSHUE BEILECTB (AJIKOr0JIsl, HUIKOTHHA, HAPKOTHYECKHUX
BEIIIECTB) HA 3apOJIbIILIEBOE PA3BUTHE YEIIOBEKA,;

- OOBSACHATH MOCIIECTBUS BIUSHUS MyTareHOB;

- 0OBSICHATH BO3MOKHBIE IPUYMHBI HACJIEICTBEHHBIX 3a00JI€BaHUIA.

BeinmyckHHK Ha 0230BOM YPOBHE IOJTYYHT BO3MOKHOCTh HAYYHTHCH:



- JaBaThb HayyHOE OOBSICHEHHWE OMOJIOTMYEeCKHM (haKTaM, MpoLeccam, SBICHHSIM,
3aKOHOMEPHOCTSIM, HCIIONb3YsI OMOJOTHYECKHE TEOpUU (KJIETOUHYIO, SBOJIIOIMOHHYIO),
y4deHue o Ouocdepe, 3aKOHbl HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

- XapaKTepHU30BaTh COBPEMEHHBIEC HAIIPABJIEHUS B pPa3BUTUU OMOJIOTUU; ONUCHIBAThH
MX BO3MOXHO€ MCIO0JIb30BAHUE B MPAKTUYECKOMN AESATEIbHOCTH;

- CpPaBHUBATH CIIOCOOBI JIETCHHSI KIETKH (MUTO3 U MEi03);

- pemarbs 3amayd  Ha nocTtpoeHue (Qparmenta Bropo uenu JHK mo
npemioxennomy ¢parmenty nepoi, UPHK (MPHK) o yuactky JIHK;

- pemarth 3aJa4d Ha ONpPEIEJICHHE KOJIMYECTBA XPOMOCOM B COMATHYECKUX U
MOJIOBBIX KJIETKAaX, & TAKXKE B KJIETKaxX Mepes HadalloM JIeJeHus (Meio3a Wil MUTO3a) U
10 €r0 OKOHYAHMH (IJIs1 MHOTOKJIETOYHBIX OPraHU3MOB);

- pemaTh eHeTHYeCKHe 3aJladyl Ha MOHOTMOPUIIHOE CKPEIIMBAHHE, COCTaBISATH
CXeMbl MOHOTHOPHIIHOTO CKpEUIMBaHUsS, TPUMEHSS 3aKOHBI HACJEICTBEHHOCTH U
UCHOJIb3Ysl OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

- yCTaHaBIMBaTh THUI HACIEIOBAHUS U XapakTep MpPOSBICHUS IpPU3HAKA IIO
3aIaHHOW CX€Me€ POJIOCIOBHOM, MPUMEHSISI 3aKOHbI HACJIEICTBEHHOCTH;

- OLEHUBATh pPE3yJbTaThl B3aUMOJICHCTBUSA 4YEJIOBEKAa WU OKpYKaloLeH Cpensbl,
IIPOrHO3UPOBATH BO3MOKHBIE MOCIEACTBUS JEATEIHHOCTH YEJIOBEKa I CYyLIECTBOBAHUS
OTJIETBHBIX OMOTOTHYECKUX 0OBEKTOB U IEBIX MPUPOTHBIX COOOIIECTB.

COLEPKAHUE KYPCA
Ba3oBblii ypoBeHb
10 knacce
(2 u B Hees10, Bcero 68 4, U3 HUX 2 4 - pe3epBHOE BpeM#)
Pasnen 1. buosiorusi kak Hayka.MeToAbl HAYYHOr0 MO3HAHUsA (6 1)

Tema 1.1
Kparkas ucropus pazsurus 0uosioruu. Cucrema 0M0JIOrH4eCKUX HAyK (2 4)
OOBeKT u3ydeHHs OMOJIOTMM — >KuBas mpupoja. Kparkas uctopusi pa3BUTHS

ouonorun. Ponb OMomornueckux Teopui, uae, rumnore3 B opMUpPOBaAaHUN COBPEMEHHOM
€CTECTBEHHO-HAYyYHOU crcTeMbl Mupa. CuctemMa OMOJIOTUYECKUX HAYK.

Hemoncmpayus. Tloptpetsl yueHbIX. Cxembl: «CBsi3b OWONOTHU C APYTUMU
HayKamm», «CuctemMa OMOTOTUYECKUX HAYK.

OcHnognvle nonamus. buonorus. JKu3He.

Tema 1.2
CyLIHOCTB M CBOIICTBA KUBOT0. Y POBHU OPTraHU3AIUU U METO/bI MO3HAHUS
JKUBOI mpupoasI (8 u)

CymHocTs *u3HU. OCHOBHBIE CBOICTBa XMBOM Marepud. JKuBas Nmpupoaa Kak
CJI0’)KHO OpTraHU30BaHHas UepapXUdecKas CUCTEMA, CYIIECTBYIOIIAs B TPOCTPAHCTBE U BO
BpeMeHu. buonornueckue crucrembl. OCHOBHBIE YPOBHHM OpraHU3AIMU JKMBOW MaTepHH.
Mertobl NO3HAHUS JKUBOU ITPUPOBL.

Lemoncmpayus. Cxembl: «YPOBHHM OpraHu3alluu KMBOM Matepumn», «CBOHCTBA
JKMBOWU MaTEpUN».

OcHosuvie nonamusi. CBOWCTBA KU3HU. YPOBHHM OPraHMU3aLUUA KUBOU MPHUPOIBI.
MeTo1bl TO3HAHUS )KUBOW MATEPHUU.

IIpeameTHBbIE pe3yabTaThl 00y4eHUsI

Yuawuiics oonowcen:

XapaKTepU30BaTh BKJIQJ BBIJAIONIMXCS YUYEHBIX B pa3BUTUE OMOJIOTHYECKOU

HAayKH;



XapaKTepU30BaTh POJIb OMOJIOTUU B (HOPMHUPOBAHUHN HAYYHOT'O MHUPOBO33PEHUS;

OIICHUBATh BKJAJ OWOJOTHYECKHMX TEOpud B (OpPMUPOBAHUE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

BBIJICJISITh OCHOBHBIE CBOMCTBA KUBOW MPUPOJIBI U OMOJIOTUUECKUX CUCTEM;

UMETh MpeJCTaBICHUE 00 YPOBHEBOM OpPraHU3alluK KUBOU MPUPOJIBL;

MIPUBOJIUTH JOKA3aTEIbCTBA YPOBHEBOW OpraHU3aluu KUBOU MPUPO/IbI;

MPEJCTABIISATH OCHOBHBIE METOBI M TAITbl HAYYHOTO HCCIIE0OBAHUS;

aHAJM3MPOBATh M OIICHUWBATh OMOJOTHYECKYIO HH(OpMaIHIO, MOJIy4aeMyO H3
pa3HbIX UICTOYHUKOB.

Pa3nen 2. Kinerka (22 4)
Tema 2.1
HcTopus u3ydeHus: KJIETKH. KJIETOYHAS Teopus (2 1)

PasButne 3nanmii o kimerke. Pa6oter P. I'yka, A. Ban JleBenryka, K. bapa, P.
bpoyna, P. BupxoBa. Knerounas teopusa M. IlIneinena n T. [lIBanHa. OCHOBHBIE
MOJIOKEHUS COBPEMEHHOM  KIETOYHOM Teopuu. Poiap  KIETOYHOM TEOpuH B
(GhopMHUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA.

Hemoncmpayus. Cxema «MHOroodpasue KIeTok».

Ocnosnole nousamus. Knerka. Iluronorus. OCHOBHBIC MOJO0XKEHUS KICTOYHOM
TEOPHHU.

Tema 2.2
XUMH4YeCKHH cOCTaB KJeTKH (8 1)

EnvHCTBO 53JIEMEHTHOrO XHMHYECKOTO COCTaBa KHBBIX OpPraHU3MOB Kak
JTOKA3aTeIbCTBO EAMHCTBA IPOUCXOXKIEHUS JKUBOW mpupoabl. OOIMHOCTH KXUBOM U
HEKHBOM MPUPOLI HA YPOBHE XMUMHUYECKUX 3JIEMEHTOB. OpraHoreHbl, MaKpOd3JIEMEHTBHI,
MHUKPOIJIEMEHTHI, YJIbTPAMUKPOIIEMEHTBI, UX POJIb B KU3HEACITEIbHOCTH KIETKH U
opranm3Ma. Heoprannyeckue BemecTBa. Bojga kak KoJblOedb BCEro JKHUBOTO,
O0COOCHHOCTH CTPOCHMSIM CBOMCTBA. MUHEpabHBIE COJIU. 3HAYCHHE HEOPraHMYECKHUX
BEILIECTB B )KM3HU KJIETKU U OpraHU3Ma.

Opranuueckue BEIIECTBA — CIOXHBIE YIJIEPOACOAEPKALUIUE COECAUHEHUS.
HuzkomonekynsipHble M BBICOKOMOJIEKYJISIDHBIE OpPraHMYECKHE BeEUIECTBA. JIMMUABI.
VYrneBoapl: mMoHOcaxapuibl, mnonucaxapuabl. benku. Hyxneumnoswie kucnotsl: JHK,
PHK. VYnBoenue wmonexkynsl JJHK B kierke. [IpuHumnuanbHOe CTpOEHHE W POJb
OPraHUYECKUX BELIECTB B KJIETKE U B OPTaHU3ME YETOBEKA.

Jlemoncmpayus. Jnarpammsel:  «PacnpeneneHne XUMHYECKHX JJEMEHTOB B
HEXKHUBOU TIpuponae», «PacmpeneneHre XMUMHUYECKUX HJIEMEHTOB B JKUBOW TPUPOIECH.
[Teproauueckast Tabnuia ameMeHTOB. CxeMbl U TabauIbl: «CTpOCHHE MOJIEKYIIBI OeTKay,
«Ctpoenue monekynsl JJHK», «Ctpoenne monekynsl PHK», «Tunst PHK», «Y nBoenune
mounexynsl JTHK».

Ocnosnvie  nowsimus.  OpraHoreHbl,  MaKpOAJIEMEHTbl, = MHUKPOIJIEMEHTHI,
yJIbTpaMuKpo3eMeHThl. CBolicTBa BoAbl. MuHepasibHbIe cosid. bruononumepsl. Jlnnuasl,
JUTOUIBI, yraeBoabl, Oenku, HykienHoBbie kuciotsl (JJHK, PHK). Permukanus JTHK.

Tema 2.3
CTpoeHHe yKapHOTHYECKOIl M MPOKAPHOTHYECKOH KiIeTOoK(6 u)

Knerounas memOpana, muToriazma, sapo. OCHOBHBIE OPraHOWABI KIIETKH:
SHJOIIa3MaTUUYECKas CEeTh, ammapar ['oibIKu, JU30COMBI, MUTOXOHIPHUH, IUIACTUIbI,
pubocompl. @YHKIIMU OCHOBHBIX 4YacTed M OpraHOWAOB KIETKH. OCHOBHBIE OTIWYHUS B
CTPOEHUH KUBOTHOW U PACTUTEIBHON KIIETOK.

Xpomocomsl, ux crpoenue u Gpynkiuu. Kapuorun. 3HayeHue noCcTOSIHCTBA YKCIIa



u  ¢Gopmbr xpomocoM B Kkierkax.Ipokapuornueckas kneTka: ¢opma, pa3sMephl.
Pacrnipoctpanenue u 3HaueHue 6akrepuii B npupojae. CTpoeHue 6aKkTepuaaIbHON KISTKH.

Hemoncmpayusa. Cxembl W Tabmuupl: «CTpOEHHE BYKAPUOTUYECKOH KIIETKN»,
«CTpoeHue KUBOTHOM KIEeTKW», «CTpOeHHE pacTUTENbHONU KiIeTKu», «CTpoeHue
xpoMocom», «CTpoeHHE MPOKAPUOTUIECKON KIETKI.

Jlabopamopnvle u npaxkmuueckue pabdomwvl.HabmoneHne KIETOK pacTeHUU U
YKUBOTHBIX I10J] MUKPOCKOIIOM Ha FOTOBBIX Ipenaparax.

CpaBHeHUE CTpOEHUS KIETOK paCTEHUH U JKUBOTHBIX (MOKHO B opMe TaOJIHUIIbI).

[IpuroToBiieHre U ONMKUCAHUE MUKPOIPETIAPATOB KIETOK PACTCHHIA.

OcHognvle nowamus. OJykapuoTudyeckas kietka. Kierounas memOpaHa,
nuToriasMa, sapo. OCHOBHbIE OpraHouabl KiIeTKHM. OCOOEHHOCTH pPACTUTEIBHOM U
JKUBOTHOM KJIETOK. Xpomocombl. KapuoTtun. [IUNIowaHBIA W TaIlUIOWIHBIA HaOOPBI
xpomocoM. [Ipokapuorrueckast kieTka, 0akTepusi.

Tema 2.4
Peanu3anus HacJieACTBeHHOI HHpoOpMAaNNHU B KieTKe (4 1)
JIHK — mHocuTens HaciaeAcTBeHHOHW uWH(opManuu. ['eHeTHYecKuil Koj, ero

cBoiicTBa. ['en. buocunres 6enka.

Hemoncmpayusa. Tabnuua «I'enetTndeckuit Koy, cxema«buocunTes Oenkay.

OcHosuvie nouamus. 1'eHeTMUECKUU KOJA, TpHUIUIET, TeH.TpaHCKpUIIus,
TPAHCIALUSA, MATPUYHBINA CUHTES.

Tema 2.5
Bupycsli (2 1)

Bupycsl — Hekiierounas gopma xxu3Hu. OCOOEHHOCTU CTPOCHUS U PA3MHOXKCHHS.
3HaueHUEe B TIPUPOJIC U >KU3HU dYeloBeKa. Mepbl NMPOPUIAKTHKUA PaCIPOCTPAHECHUS
BUpYCHBIX 3a0oneBanuil. [Ipopunaxtuka CITM/a.

Hemoncmpayus. Cxema «Ctpoenue Bupycay, Tadnumna«lIpodunakruxa CITU Ja».

OcHnosHule nonamus. Bupyc, 6akrepuodar.

IIpeameTHBIE pe3yabTaThl 00y4eHUs

Yuawuiics oonoicen:

XapaKTepU30BaTh BKJIAJ BBIJAIONINXCA YYECHBIX B Pa3BUTHUE OHOJOTHYECKOU
HayKH,

XapaKTepU30BaTh POk OMOJOTUH B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

XapaKTepU30BaTh COJEpPKaHUE KJIETOUYHOM TEOpUM M TOHUMATh €€ pojib B
dbopMUpOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KApTUHBI MHPA;

3HATh UCTOPUIO U3YUEHUS KIICTKU;

UMETh TIPEJICTABICHUE O KJIETKE KaK IEeJIOCTHONH OMOJOTUYECKON CHCTEME;
CTPYKTYPHOH, (YHKIIMOHATILHOW U T€HETHUECKOM eTMHHIIE KHBOTO;

MPUBOAUTL JI0KAa3aTeNbCTBA (ApPTYMEHTAIMIO) €IMHCTBA JKMBOM U HEXKUBOU
MIPUPO/IBI, POJICTBA )KUBBIX OPTAaHU3MOB;

CpaBHHUBATh OMOJIOTHYECKHE OOBEKTHI (XUMUYECKHI COCTAB TN KUBOU U HEXKHBOU
MPUPOJIbI, DYKAPUOTUUYECKUE U MTPOKAPUOTUUECKUE KIETKHU, KIIETKU PACTEHUMN, )KUBOTHBIX
¥ TpubOB) U (OPMYIHUPOBATH BHIBOJIBI HA OCHOBE CPABHEHUS;

MPEJCTABIATh CYHIHOCTh W 3HAYEHUE NPOLECCA Peajv3alyH HACIEICTBEHHOMN
uH(POpPMAIINH B KIIETKE;

NPOBOAUTH OWOJIOTMYECKHE WCCIEAOBAHUS: CTaBUTh ONBITHI, HAOMIOJaTh U
ONMCHIBATh KJIETKU, CPABHUBATh KJIETKHU, BBIJIEIATh CYLIECTBEHHBIE MPU3HAKU CTPOCHUS
KJIETKH U €€ OPraHOU/IOB;

MIOJIb30BAThCSI COBPEMEHHOM LUTOJOTMYECKON TEPMUHOJIOTUEN;



UMETh TIPEJICTABICHUS O BUPYCaX U UX POJIU B )KU3HU JAPYTUX OPTaHU3MOB;
000CHOBBIBaTh W COOJIO/IATh MEPhl MPO(PHIAKTHKN BHPYCHBIX 3a0oseBaHuil (B
toM uncie BUY-unpexnun);
HAaXOAUTh  OWONOTMYECKYI0  HWH(POpPMAIMIO B pa3HbIX  HCTOYHHKAX,
apryMEHTHPOBATh CBOIO TOUKY 3PECHHUS;
AQHAIM3UPOBATh U OICHUBATH OHMOJOTHYECKYI0 WH(MOPMAILINIO, MOJyYaeMylo W3
pa3HbIX UCTOYHUKOB.
Paznen 3. Opranusm (38 4)
Tema 3.1
Opranusm - equHoe neaoe. MHOrooopasue ;KMBbIX OPraHu3MoB (2 )
Muoroo6pa3ue opranu3MoB. OJIHOKJIETOYHBIE M MHOTOKJIETOYHBIE OpPraHU3MBL.
KonoHnuu oIHOKIETOYHBIX OPTaHHU3MOB.
Hemoncmpayusa. Cxema «MHOroobpasue opraHu3MoBY.
Ocnognvie nonamus. OTHOKIETOYHBIC, MHOTOKIIETOYHBIE OPTaHU3MBI.

Tema 3.2
OOMeH BellleCTB M MpeBpaleHue 3Hepruu (4 1)
DOHepreTuyeckuidi OOMEH — COBOKYIHOCTb DEAKIUI pacIIeIICHUsI CII0KHBIX

opraHnyeckux BemecTB. OCOOEHHOCTH SHEPTEeTUYECKOr0 OOMEHa Y TpUOOB U OaKTEepUH.

Tunsl nutanus. ABToTpodsl u rereporpodsl. OcobeHHOCTH 00MEHA BEUIECTB Y
JKUBOTHBIX, pacTeHud u 6aktepuid. [Imactuueckuit oomeH. DoToCUHTE3.

Jemoncmpayusa. Cxema «Ilytu metabonu3ma B KIETKE.

OcHosuble nouamus. Metaboau3M, HSHEPTETHUYECCKUH OOMEH, IUIaCTHUYECKHUI
oomeH. AT®. ABroTpodsl, rerepoTpodsl. DoTOCHHTES.

Tema 3.3
PazmHuoxenue (8 u)

Jlenenue kiaeTku. MUTO3 - OCHOBa POCTa, pereHepalyu, pa3BUTHA U OECHoJoro
pasmMHOXkeHHs. PasMHOKeHue: 6ecronioe u mojaoBoe. TUmbl 6ecrosoro pa3MHOKEHUS.

[lonoBoe  pasmHoxkenue.  OOpazoBaHMe  TMOJNIOBBIX  KJIETOK.  Meiio3.
Onoa0TBOpEHHE y JKUBOTHBIX U pacTeHUi. bronornyeckoe 3Ha4€HUE OIUIOJOTBOPEHMUS.
HckycCTBEHHOE ONBUIEHUE Y PACTEHHUI U OIUIOJOTBOPEHUE Y )KUBOTHBIX.

Hemoncmpayusa. Cxembl U Tabnuipl: «Muto3 u menosy»,«l'amerorenesy», « Turbl
0ecronoro pa3MHOXKeHUs», «CTpoeHue STHIEKIEeTKN U CIIePMaTO30Uay.

Ocnoenvie nonwsamus. JKU3HEHHBIM NHMKI KIETKA. MUTO3, OHOJIOTrHYEcKOoe
3HaueHue. Tumbl Oecnojoro pasmHoxeHus. IlomoBoe pa3smMHOXkEHHME U €ro
Ouonoruueckoe 3HaueHue. Pa3znenbHomnonble opranu3msl U repmMadpoauThl. SifliexkieTka
u crnepMmaro3oua. I'amerorenes. Meiio3, Ouosiornueckoe 3HadeHue. OII0J0TBOpPEHUE:
Hapy>KHOE U BHyTpeHHee. [IBOMHOE OIIOAOTBOPEHUE Y PACTCHUM.

Tema 3.4
NuauBuayanbHoe pa3sBUTHE OPraHu3MoB (OHTOreHe3)(4 1)

[Ipsimoe wu HempsiMoe pa3BUTHE. OMOPHOHANBHBIE W TOCTAIMOPHOHAIBHBIN
nepuosl pa3BuTusi. OCHOBHBIE dTalnbl AMOpUorenes3a. [IpudnHbl HapymeHui pa3BUTHS
opraHusma.

OnToreHe3 uenoBeka. PenpolyKTHBHOE 310pOBbE; €ro 3Hau€HHE s OyayIIMX
nokoneHut mronen. IlocneAacTBUs BAMSHUS —aQJIKOTONSl, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha pa3BUTHE 3apo/bliia yeaoBeka. [leproasl mocTaMOpHOHALHOTO Pa3BUTHS.

Hemoncmpayusa. Tabmuupl: «OcHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe wu
HenpsMoe pa3BuTHey». Tabmuikl, Gororpaduu, quarpaMmbl U CTaTUCTUYECKHE JTaHHBIC,
JEMOHCTPUPYIOIINE TIOCIEACTBYS BIUSHUS HETATHBHBIX (PAaKTOPOB CPEIbl HA pPa3BHUTHE



opraHusma.

Ocnosnule nonamus. OHTorene3. THUIIBI pa3BUTHS: IPSIMOE U HEMpsiMoe (pa3BUTHE
¢ Metamopdo3zoM). Dtansl SMOPHOHAIBHOTO pa3BUTHUs. Ileproasl MOCTIMOPHOHATBHOTO
pa3Butua. BpenHoe BiMsAHME KypeHUs, aJKOroJid, HAapKOTHUECKHX IpenapaTroB Ha
pa3BUTHE OpPraHU3Ma U MPOJIOJKUTEIBHOCTD JKU3HU.

Tema 3.5
HacJjencTBeHHOCTh M H3MeHYHBOCTD (14 u)

HacnenctBeHHOCTh M1 U3MEHUMBOCTh — CBOMCTBA opraHu3ma. ['eHeTnka — Hayka
0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U U3BMEHYUBOCTH.

I'. Menaenb — OCHOBOIOJOKHUK T€HETUKH. 3aKOHOMEPHOCTH HaCJIEAOBaHUS,
yctaHoBieHHbIe I'. Mennenem. Monorubpuanoe ckpemuBanue. [lepBoiii 3akon Menens
— 3aKOH JIOMUHHpOBaHMS. BTopoil 3akoH MeHzenss — 3aKOH pacIeIUICHUs. 3aKOH
YUCTOThl rameT. JlurubpugHoe ckpemmBanue. TpeTuil 3akoH MeHaens — 3aKoH
HE3aBHCHMOI0 HACJIEIOBaHNS. AHANN3NUPYIOIIEE CKPEIINBAHUE.

XpomMocoMHasi ~ Teopusi  HaciueACTBeHHOCTH. CHENJIEeHHOE  HacleJoBaHue
MIPU3HAKOB.

CoBpeMEHHBIE  TpPEICTABICHUS O TE€HE MW TeHoMme. BzaummojeincTBue
reHoB.l'enetuka  mona.  IlomoBeie  xpomocombl.  CHEIUIEHHOE € TOJIOM
HacjeA0BaHuEe.3aKOHOMEPHOCTH M3MEHUYMBOCTH. HaciiencTBeHHass M HEHacleICTBEHHAs
U3MEHYUBOCTh. MonudukanuonHas U3MEeHYMBOCTh. KoMOMHATHBHAsS M MyTallMOHHAs
U3MEHYMBOCTh. MyTtaruu. Tunel myTanuil. MyTtarennsle (pakTopbl.3HaUEHHE T€HETHKU
JUTIsE MEAWIMHBL. BliMsHue MyTareHOB Ha OpraHu3M YelioBeka. HaciencTtBenHble 601e3HU
YeNoBeKa, X MPUYUHBI U TPODUITAKTHKA.

Jemoncmpayus. CxeMbl, WITIOCTPUPYIOIINE MOHOTHUOPUIHBIE W JTUTHOPHUIHBIC
CKpPCLIMBAHUS; CLEIJICHHOE HACJIEIOBAaHME IPU3HAKOB; IIEPEKPECT XPOMOCOM;
HACJIeIOBaHUE, ClerIeHHoe C mosioM. [Ipumepsl MonudUKAIMOHHONW H3MEHYHBOCTH.
Marepuansl, IEMOHCTPUPYIOIIUE BIUSHUE MYTareéHOB HA OPTraHU3M YEJIOBEKa.

Jlabopamopnvie u npaxkmuyeckue pabomsi. COCTaBIEHHE NPOCTEHIIMX CXEM
CKpeluBaHus. Penienne sneMeHTapHbIX FTeHETUYECKHUX 3a/1au.

N3ydyenne W3MEHYMBOCTH (W3ydeHHE MOAMGPUKAIMOHHON W3MEHYUBOCTH Ha
OCHOBE M3Yy4YeHHs (PEHOTHUIA KOMHATHBIX WM CENTbCKOXO3SMCTBEHHBIX PACTEHUN).

BrisiBieHHME MCTOYHMKOB MYTareHOB B OKpY»Karolel cpene (KOCBEHHO) M OLICHKA
BO3MOJKHBIX MOCIEICTBUM MX BIUSHUS HA OPTraHU3M.

Ocnoenvie nousmus. HacleqCTBEHHOCTh W M3MEHUMBOCTH. | eHoTHI, (penorwr.
['ubpugonoruyeckuii MeToj, CKpemuBaHue. J(OMUHAHTHBINA, PEIECCUBHBINA. [ eHBI,
ajieny. 3aKOHOMEPHOCTH HACIEJOBaHUs MPU3HAKOB. 3aKOH YHCTOTHI TaMerT.
AHanuzupymoliee — CKpeuiuBaHue.  XpPOMOCOMHAas ~ TEOpHsl  HAcJIEJCTBEHHOCTH.
['enetnueckue KapTbl. ['eHOM. AyTOCOMBI, MOJIOBBIE XPOMOCOMBI. Moau@uKaluoHHas
U3MEHYMBOCTh. KOMOMHATHBHAS M MyTallMOHHAs U3MEHUMUBOCTh. MyTareHHbIe (PaKkTOpBHI.
HacnenctBennsie 6one3nu. MeauKko-reHeTH4eckoe KOHCYIbTUPOBAHNUE.

Tema 3.6
OcHoBblI cesiekiuu. buorexnoaorus (4 4)

OCHOBBI CeNeKUUU: METOJbl U JOCTHKEHHUA. ['eHeTuka - TeopeTnyeckas OCHOBa
cenmekuuu. Ceneknmsa. Yuenume H. WM. BaBuimoBa o 1eHTpax MHOroo0pasus u
MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METO/IbI CENIEKINHU: THOpUAn3aIus,
UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE TOCTHXKEHUS U HAIIPaBJICHUS Pa3BUTHS COBPEMEHHON
CEJICKIIMH.

buorexHonorus: JOCTMKEHUST M TMEPCIEKTUBBI pa3BUTHs. ['€HHAs WHXKEHEpUs.



KinonupoBanue. ['eHernueckn MOIu(DUIIMPOBAHHBIE OPraHU3Mbl. DTHUYECKUE AaCHEKThI
Pa3BUTHSI HEKOTOPBIX HCCIEAOBAHUM B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Hemoncmpayusa. Kapra-cxema «lleHTpsl MHOrooOpasusi U MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHuit». ['epbapHble Marepuanabl U KOJUIEKIUU COPTOB KYJIBTYPHBIX
pactenuii. Tabnuupl: «[Topoabl JOMaTHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHUI.
Cxembl CO37aHMSI TEHETUYECKH MOIU(PULIMPOBAHHBIX MPOAYKTOB, KIOHUPOBAHUS
OpraHu3MoB. MaTepuabl, WUTIOCTPUPYIOIINE TIOCTUKEHUS B 001aCTH OMOTEXHOJIOTHUH.

Oxckypcusa. MHoroobpasue COpTOB pPacTeHH U MOPOJ KUBOTHBIX, METOJBI UX
BbIBeZieHUs ((pepMa, CeNeKIIMOHHAs CTaHIUs, CEIbCKOXO03sCTBEHHAs BHICTABKA).

Jlabopamopuvlie u npakmuueckue pabomel. AHAIN3 M OLEHKA 3THYECKHX
aCIEKTOB Pa3BUTHUS HEKOTOPBIX UCCIIEIOBAHUM B OMOTEXHOJIOTHH.

Ocnosnvle nonwsamus. Cenexuusi; rudpuauzanus u otoop. Copt, mopoza, mraMmm.
buorexHonorusi. I'ennas UHKEHEPUS. KionupoBanue. I'eneTnuecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

IIpeameTHBIE pe3yabTaThl 00y4eHUsI

Yuawuiicsa oonoicen:

XapaKTEepU30BaTh BKJIAJ BBIJAIONIMXCS YUYEHBIX B Pa3BUTHE OHOJIOTHYECKON
HayKH,

XapaKTepU30BaTh POJIb OMOJOTUHU B (HOPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;

UMETh TMpejcTaBieHre o0 opraHm3Me, €ero CTPOGHHHM H  Ipoleccax
KUZHEACATEIPHOCTH  (0OMEH  BEIIECTB,  pPa3MHOXKEHHE,  JEJICHUE  KICTKH,
OTLIOIOTBOPEHKE), MHOTOOOPA3UU OPTaHU3MOB;

BBIJICJISITh  CYIIECTBEHHbIE  MNPU3HAKUM  OpPraHW3MOB  (OJHOKIJIETOYHBIX U
MHOTOKJICTOYHBIX), CpPaBHUBAaTh OHOJIOTMYECKHE OOBEKThI, CBOWCTBA U MPOIECCHI
(MuTacTUuecKui M PHEPreTUYECKUl 0OMeH, Oecroyioe U MOJOBOE Pa3MHOKEHUE, MUTO3 U
Mei03, SMOPHUOHANIBHBIN U MOCTIMOPUOHANIBHBIN TIEPHUOJI, IPSIMOE U HETIPSMOE Pa3BUTHE,
HACJIEJICTBEHHOCTh U U3MEHUMBOCTH, IOMUHAHTHBIA U PEIECCUBHBIN) U (HOPMYITHUPOBATH
BBIBOJIbI HA OCHOBE CPABHCHMUS;

MOHUMAaTh  3aKOHOMEPHOCTHM  WHIUBUIYaJbHOTO  Pa3BUTUS  OPraHU3MOB,
HACJIEACTBEHHOCTU U U3MEHYUBOCTH;

XapakTepuszoBaTh cojaepkaHue 3akoHOB I. Mengens u T. X. Moprana u
MOHUMATh MX POJb B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa;

pemaTh 3JIEMEHTApHbIE TEHETUUYECKUE 3a/1a4H, COCTABIIAThH 3JIEMEHTAPHBIE CXEMBbI
CKpCIIIMBAaHMS; TOJh30BAThCS COBPEMEHHOW TI'E€HETUYECKOW TEPMHHOJOTHEH U
CHUMBOJIMKOM;

MPUBOAUTH JA0KA3aTENbCTBA POJCTBA KUBBIX OPraHU3MOB HAa OCHOBE MOJIOKEHUMN
TCHETUKHU U SMOPHOJIOTHH;

OOBSICHATh OTPUIIATEIPHOE BIUSHUE AQJIKOTONS, HHUKOTHHA, HAPKOTHYECKUX
BEILIECTB HA pa3BUTHE 3apO/IbIIlIa YEJIOBEKA; BIUSHUE MyTareHOB Ha OpPraHU3M YelIOBEKa;

XapakTepu30BaTh  HApPYIIEHUSI  PAa3BUTHS  OPraHU3MOB,  HACJEIACTBEHHBIC
3a00J1€BaHNs, OCHOBHBIC BU/IbI MyTaIlUN;

000CHOBBIBATh U COOJIOIATH MEPHI TPODUIAKTUKN BPEIHBIX MPUBBIUCK (KypEeHHE,
QJIKOTOJIN3M, HAPKOMAaHUS );

BBISIBJISITh ICTOYHMKH MYTAareHOB B OKpYy»Karouieil cpezie (KOCBEHHO);

uMeTh rnpezacrasienue o0 yuenun H. M. BaBunoBa o nentpax mMHorooOpasus u
MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUIA;

XapaKTepU30BaTh OCHOBHBIE METO/IbI U IOCTHXKEHUSI CEJICKIUU;



OIICHWBATh JTHUYECKHE aCMEeKThl HEKOTOPBIX HCCIECNOBAaHUN B  00JacTh
OMOTEeXHOJOTHH  (KJIOHMPOBAHHE, HWCKYCCTBEHHOE OILUIOJJOTBOPECHUE, HAIPaBICHHOEC
M3MEHEHHUE TEHOMA);

OBJIAJIEBaTh YMEHUSMHU U HaBBIKAMH ITOCTAHOBKH OHMOJIOTHUECKHUX HKCIIEPUMEHTOB
U OOBSCHATH X PE3yJIbTaThI;

HaXOJWUTh  OWOJOTMYECKYHD  HMHQOpPMAIMIO B pPa3HBIX  HMCTOYHHKAX,
apryMEHTHPOBAThH CBOIO TOUYKY 3PCHUS;

aHAJIM3UPOBAaTh W OICHUBATh OHMOJIOTMUYECKYI0 WH(GOpPMAIMIO, MOJYyYaeMyl U3
pa3HBIX KCTOYHUKOB.

Pe3epBHOe Bpems -2 4.

11 KJIACC
(2 4 B Hefres110, Bcero 68 4, U3 HUX 2 4 pe3epBHOE BpeMs)
Beenenue (2 4)
Paznen 1. Bua (36 u)
Tema 1.1
HcTopus 3BoIIONMOHHBIX Hjeii (8 )

Hcropus »BOMIOIMOHHBIX ujeil. PazButue 6uonoruu B A0JapBUHOBCKUIN TIEPHUO/I.
3nauenue pabot K. Jlunnes, yuenus XK. b. Jlamapka, Teopuu XK. KroBbe. [Ipennocbuiku
BO3HUKHOBeHMs ydeHus Y. JlapBuna. OBomonmonHas teopus Y. JlapBuna. Ponp
ABOJIIOIIMOHHOM Teopuu B (OPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa.

Jemoncmpayusa. Kapra-cxema mapuipyta nytemectBus Y. [lapBuna. ['epbapHbie
MaTepuaibl, KOJUIEKIMH, Qororpaduu u JApyrue MaTepuaibl, MOKa3bIBAIOIINE
WHANBUAYAJIbHYI0 M3MEHYMBOCTh W PAa3HOOOpPA3UE COPTOB KYJIbTYPHBIX PACTCHUU U
MOPOJ] JOMAIIIHUX KUBOTHBIX.

OcHosubie nonamus. IBomoiusa. Kpearmonusm, TpaachopMusm, dBOTIOLUOHU3M.
['pynmoBass W WHIWBHIyallbHas W3MEHUYUBOCTh. VIcKyccTBeHHBIN oTOOp. bopnba 3a
cymectBoBanue. EcrecTBeHHbIN 0TOOD.

Tema 1.2
CoBpeMeHHOe IBOTIONNOHHOE YueHue (14 u)
Bun, ero kpurepun. Ilomymsanus - CTpyKTypHas €AVMHULA BHJA, CAUHULA

sBoolMM. CHHTETHYECKass TEOpUs DHBOJIOUMM. JIBWXKyline Cuibl  3BOJIIOLUU:
MYTallMOHHBIA Tpoliecc, MOMYJISIUOHHbIE BOJIHBI, U30JIS1Us, €CTECTBEHHBIA OTOOp; HUX
BIMSIHME Ha TeHO(MOHJ MOMynsuuu. JBIKYMHUNA ¥ CTAaOMIM3UPYIOUIMHA €CTECTBEHHBIN
oTOOp. AnanTanmMd OpPraHU3MOB K YCIOBHUSIM OOWTaHUS KakK pe3yinbTaT AeHCTBUSA
ecTecTBEHHOro otdopa. BunooOpazoBanue kak pe3ynbrar 3Bojonuu. CrocoObl U MyTH
BU000pa30BaHHUs.

CoxpaneHnne MHOT000pa3us BUJOB KaK OCHOBA YCTOWYHMBOTO Pa3BUTHs OnOChEpHI.
['maBHBIE HampaBieHUs DBOJIOLMOHHOIO Ipouecca. buosmormyeckmii mporpecc u
ouonoruueckuii perpecc. IlpuumHbl BbIMHUpaHUS BHAOB.JlOKa3aTenbCTBA 3SBOJIOIUU
OpPraHN4YeCcKOro Mupa.

Hemoncmpayus. Cxema, HIUIIOCTPUPYIOIIAs KPUTEpPUU BUIA. TaONHUIBI U CXEMBL:
«/IBrmxymue cuibl 3BomonMn», «O0pa3oBaHuE HOBBIX BUI0BY», «CXOJCTBO HAYaJIbHBIX
cTaguil AMOPHOHAIBHOTO Pa3BUTHUS MO3BOHOUYHBIX». ['epOapuu, KoUIEKLIMH U Jpyrue
HarJIsiAHble MaTepHaJIbl, JEMOHCTPUPYIOLIME NPUCIIOCOOJIEHHOCTh OPraHU3MOB K Cpelie
oOMTaHMUA M PE3yIbTAaThl BUAOOOpa3oBaHWA. TaOMUIBl, MYISDKH U JPyryue HarJsaHbIe



MaTepuaibl, IEMOHCTPUPYIOIINE TOMOJIOTHYHBIE M AHAJIOTUYHBIE OPTraHbl, UX CTPOCHHUE U
MIPOUCXOXKCHUE B OHTOTE€HE3€; PYAUMEHTHI U aTaBU3MBI.

Jlabopamopnvle u npakmuueckue pabomsi. Onucanne ocobeil Buaa IO
Mop(donoruueckomy KpuTepuro**. BpIsiBjIeHNE H3MEHYMBOCTH Y 0COOEH OHOTO BUJIA.

BrisiBnenue npucrnocoOaeHni Opranu3MoB K cpefie OOuTaHus*.

Oxckypcusa. MHOroobpasue BUAOB (OKPECTHOCTH IIKOJIBI).

OcHosuble nouamus. Bua, nonynsuus; ux xputepuu. ['enodona. JBmxymiue
CWJIBl DBOJIIOIIMHM: MYTAIMOHHBIM TMPOIECC, TMOMYJIAIMOHHBIE BOJHBI, H30JALHUA,
€CTECTBEHHBI 0TOOp. JBMXKymmi W crabmimsupyroomuii otoop. CrnocoObl U TyTH
BUJI000pa30BaHMsL.

Tema 1.3
IMpoucxo:kaeHue »ku3Hu Ha 3emiie (6 1)

Pa3zputne mpeacraBieHWid O BO3HMKHOBEHUM KU3HU. Omnbitel @. Peaum, JI.
[Tactepa. I'umoressl 0 IPOUCXOKACHUY KUZHH.

CoBpemeHHBIE B3IJIAIbI HA BO3HUKHOBEHUE *U3HU. Teopuss OnapuHa-XoinjeitHa.
VYcnox)HEHUE JKUBBIX OPTaHU3MOB Ha 3eMJIe B MPOIIECCE IBOIIOIUH.

Jlemoncmpayus. Cxempl: «BO3HMKHOBEHHWE OIHOKJIETOYHBIX 3YKApUOTUYECKUX
OpPTraHU3MOBY», «DBOJIIOIHUS PACTUTEIBHOTO MHUPA», «IBOJIOLHS >KHUBOTHOTO MHUPAY.
Penponykiuu kaptuH, uzoOpaxaroumx ¢iaopy U dayHy pa3IdyHBIX 3p U MEPHOJIOB.
OkaMeHeNoCTH, OTIeYaTKU OPTaHU3MOB B IPEBHUX MOPOAX.

Jlabopamopnvle u npakmuueckue pabomsl. AHAIU3 U OLICHKA PA3JIMYHBIX THUIIOTE3
MPOUCXOXKICHHS JKU3HH.

Oxckypcus. ctopust pa3BUTHS )KU3HU Ha 3eMJie (KpaeBeIueCKHuil my3eit).

Ocnosnvie nouamus. Teopus OnapuHa — XosjaerHa. XUMHAYECKasl SBOJIOIUA.
buonoruueckas sBomronus. [locTeneHHoOe yCI0XKHEHUE OpraHU3alluy U MPUCTIOCOOTICHUS
K YCJIOBHSIM BHEIIHEHN Cpe/ibl OPraHW3MOB B MPOIIECCE IBONIOLUU.

Tema 1.4
IMpoucxoxkaenue yeaoBeka (8 u)

l'unore3pl mpoucxoxkaeHuss uenoBeka. llonoxkeHue YenoBeka B CHUCTEME
YKUBOTHOTO Mupa (kinacc Mnekonuratomue, otpsan [Ipumarsl, pon Jlronu). DBonronus
YyeJloBeKa, OCHOBHbIC JTambl. Pacel demoBeka. I[IpomcxokieHHE YEIOBEYECKUX pac.
BunoBoe equHCTBO YenoBeYECTBaA.

HHemoncmpayus. Cxema «OCHOBHBIE STallbl JBOJIONUU YEIOBEKa». TaOJHUIIbI,
M300paKaroUe CKEICThl YeJIOBEKA U TTI0O3BOHOUYHBIX KUBOTHBIX.

JlaGopaTopHbIe U MTPAaKTHIECKHE PaObOTHI

BrisiBieHne  mpu3HAKOB  CXOJCTBA  3apoJIblllie  4yemoBeKa U JAPYIrHX
MJIEKOMUTAIONINX KaK JI0Ka3aTEIbCTBO UX POJCTBA.

AHanu3 1 OLIEHKA Pa3IUYHBIX TUIIOTE3 TPOUCXOKICHUS YEIOBEKA.

Oxckypcus.  TIpouCXoXJIeHHE W OBOJIONMS YeJoBeKa (MCTOPUUYECKUN WU
KpaeBequeCcKuil My3eil).

OcHosuvie nouamus. IlpoucxoxnaeHue udenoBeka. OCHOBHBIE 3Tallbl 3BOJIOLMH.
JIBroKymye cuisl aHTponoresesa. Yemnoseueckue pacsl, UX €IUHCTBO.

IIpenmeTHbIe pe3ybTaThl 00y4eHUsI

Yuawuiics oonorcen:

XapaKTepU30BaTh BKJIAJ BBIJAIONIMXCA YYEHBIX B Pa3BUTHE OHOJOTHYECKOM
HaYyKHU;

XapaKTepU30BaTh POJIb OMOJIOTUHU B (HOPMHUPOBAHUU HAYYHOTO MHUPOBO33PCHUS;

MOHUMATh CYIIHOCTH 3BOJIOLIMOHHOW TEOPUH, CI0KHBIE U IPOTUBOPEUUBHIE ITYTH



€€ CTaHOBJIEHMS, BKJIaJ B (DOPMHPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MUDA;

BBIICTISATh CYIIECTBEHHBbIE TPU3HAKKM OMOJIOTUYECKUX OOBEKTOB (BUAOB) H
IpoLeccoB (IEWCTBUE MCKYCCTBEHHOIO M €CTECTBEHHOIro 0TOOpa, (popmMupoBaHue
MPUCTIOCOOJIEHHOCTH, 00pa3oBaHUE BUIOB);

OOBSICHATH IPUUUHBI HBOJIIOLUH, U3MEHIEMOCTH BUIOB;

IPUBOJUTH JIOKA3aTeJIbCTBA (apryMEHTALMI0) HEOOXOAMMOCTH COXPAHEHHUS
MHOTro00pa3usi BUIOB;

YMETb HOJIb30BaThCs OMOJIOrMUECKON TEPMUHOIOIMENH U CUMBOJIMKOM;

pelaTh IeMEHTapHble OMOJIOTMYECKUE 3a/1a4y;

OMUCHIBATh 0c00€H BUAOB MO MOP(HOIOTUYECKOMY KPUTEPHIO;

BBISIBJIATH IPUCIIOCOOICHUS] OPraHU3MOB K cpejie OOuTaHus;

CPaBHHUBATh MPOIIECCHl €CTECTBEHHOI'O M HCKYCCTBEHHOT'O 0TOODa;

AQHAJIM3UPOBATh U OLIEHWBATHh PAa3JIMYHbIE TUIIOTE3bl MPOUCXOXKJIEHUS KU3HU U
YeJI0BEeKa; apryMEHTHPOBATh CBOIO TOYKY 3pPEHHs B XOJI€ JUCKYCCHHM MO 0OCYXJIEHUIO
TUIIOTE3 CYIIHOCTH U MPOUCXOXKIACHUS KU3HH, TPOOJIEMBI TPOUCXO0KICHHUS YEIOBEKa;

OBJIaJIEBaTh YMEHUSMHU U HaBBIKAMH OCTAHOBKU OMOJIOTMUYECKUX HKCIIEPUMEHTOB
U YYUTHCS OOBSCHATDH UX PE3YNIbTATHI;

HaXOJUTh OMOJIOTUYECKYIO HH(OPMAIIUIO B Pa3HBIX HCTOYHHUKAX;

aHAJIM3UPOBAaTh U OLIEHUBATh OHOJIOTHYECKYI0 HH(OPMAIUIO, MOJIydaeMylo Hu3
pa3HbIX UCTOYHUKOB.

Paznen 2. Oxocucrembl (26 )
Tema 2.1
Ikojorndeckne GpaxkTopsl (6 1)

Opranusm u cpena. Ilpeamer u 3agauu IKOJOTHUU. DKOJOTHYECKHE (HAKTOPHI
cpensl (abuornueckue, OMOTHYECKHE, AHTPONOICHHBIE), WX 3HAUE€HHE B JKU3HU
OpPraHu3MOB. 3aKOHOMEPHOCTH BIUSHHUS 3KOJOTMUYECKUX (PaKTOPOB Ha OpraHU3MBI.
B3aumooTHoOIIEHNsT MeXay oOpraHu3Mamu. MeXBUAOBbIE OTHOIIEHUS: Mapa3uTH3M,
XHUITHUYECTBO, KOHKYPEHIUS, CHMOHO3.

Hemoncmpayus.  HarnsgHele  Marepuaibl, JEMOHCTPUPYIOIIUME  BIUSHHE
HKOJIOTMUECKHX (PaKTOPOB Ha XKUBbIe Opranu3msl. [Ipumepbl cumOno3a B mpupoze.

Ocnognvle nouamus. Jxonorus. BHewmnss cpena. Dkonoruueckue (haKTOpBI.
AbuoTtnueckue, OMOTHUECKUE M aHTponoreHHble (¢akTopsl. [lapasuTusm, XUITHUYECTBO,
KOHKYPEHIIHSI, CHMOMO03. DKOJIOTUYeCcKasi HUIIA.

Tema 2.2
Ctpykrypa 3xocuctem (8 u)

BunoBas M mNpocTpaHCTBEHHas CTPyKTypa »dKocucteM. [lumieBbie cBs3W,
KPYroBOPOT BEUIECTB U MPEBPAILICHUs SHEPTUH B d3KocucTemMax. [I[puunHbl yCTOMYNBOCTH
U CMEHBI 3KocHcTeM. BiusiHre yenoBeka Ha SKocucTeMbl. MIckyccTBeHHBIE COOOIIECTBa -
arpoLeHO3bI.

Hemoncmpayusa. Cxema «lIpocTpaHCcTBEHHAsI CTPYKTypa 3KOCUCTEMBI (IPYCHOCTb
pacTuTenbHOro cooduiectBa)». CxemMbl U TaOIUIBI, JEMOHCTPUPYIOLIUE MUIIEBbIEC LEMU
U CETH; SKOJIOTUYECKUE TUPAMHU/IbI; KPYTOBOPOT BELIECTB U SHEPTHU B IKOCHCTEME.

Jlabopamopuvie u npaxkmuyeckue padoomei. COCTaBIEHUE CXEM Iepeaaydu
BEIIECTBA M 3HEpruu (uened muraHusi) B dKocucTeMe™. BbIsBIEHHE aHTPONOI'€HHBIX
U3MEHEHUH B JKOcHCTeMax CBOeM MecTHOocTH (B Buie pedepara, Npe3eHTAlUH,
CTEH/I0BOTO J10- Kj1aja u np.)** .CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOIHBIX SKOCUCTEM
U arpo3kocucTteM cBoedl MecTHocTu.MccnenoBaHue u3MeHEHUH B HKOCHUCTEMAaxX Ha



OMOJIOrMYeCcKUX MOJEIAX (akBapuyM). PenieHue s3kogorndeckux 3ajau.

Oxckypcus.EctecTBeHHBIE (J1€C, MOJIE U Jp.) U UCKYCCTBEHHBIE (MapK, caj, CKBEP
IIKOJIBI, (pepMa U Jp.) SKOCUCTEMBI.

OcHoguble nouamusi. IJKOCHCTeMa, OHUOreoleHo3, OHOIEHO3, arpoleHO3.
[IpoayiieHThl, KOHCYMEHTBI, peayleHThI. [IuieBbie enu u ceTu.

Tema 2.3
Buocdepa - riiodanbHas 3xkocucrema (4 )

buocdepa - rnobanbnas sxocucrema. CoctaB u cTpykTypa Ouochepsl. Yuenue B.
. Bepnanackoro o 6uocdepe. Ponb xxuBbix opranu3moB B Ouocdepe. buomacca 3emmu.
buonorunueckuii KpyroBopoT BELIECTB (Ha MPUMEPE KPYroBOPOTa BOJBI U YIIIEPOAA).

Hemoncmpayusa. Tabnuusl u cxeMmbl: «CTpykrypa Ouocheprl», «Kpyroopot
BoJbl B Ouocdepe», «Kpyrosopor yriepoma B Ouochepe». Harmsanelii martepwuar,
OTpaXKaroIINi BUJI0OBOE pa3HOOOpa3He KUBBIX OPraHU3MOB OHOC(EPHI.

OcHosuvie nonamus. buocdepa. Kupoe BeliecTBo, OMOTEHHOE BEIIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BellecTBo. buomacca 3emiu.

Tema 2.4
Buocdepa n yenosek (6 4)

buochepa u uyenoBek. [noGanbHbIE SKONOTMYECKHE NPOOJIEMBI W MYyTH HX
pemenus. [locrmencTBust AesITENHHOCTH YelOBEKa JJIsi OKpykaromied cpensl. [IpaBuiia
MOBEJICHUSI B MpUPOIHOHN cpene. OxpaHa MPUPOJBI U PAIMOHAIBLHOE HCIOIH30BAHUE
PUPOJIHBIX PECYPCOB.

HHemoncmpayusa. TaOnuipl, WUTIOCTPUPYIOUIUE TIOOATBHBIE SKOJIOTHYECKUE
npoOJeMbl U TOCIEICTBUS JIEATEIBHOCTH 4YelOBEKa B OKpyxaromiell cpexne. KapTbl
HAIlMOHAJIbHBIX MAPKOB, 3aMIOBEAHUKOB U 3aKa3HUKOB Poccuu.

Jlabopamopnvle u npakmuueckue paOomoel. AHaIM3 W OLEHKA TIOCIEICTBUN
COOCTBEHHOH JESITEIbHOCTH B OKpY’Kalollel cpeie.AHanu3 U OIEHKAa TIJI00aJbHBIX
HKOJIOTUYECKUX MPOOJIeM U MyTel UX PEeLICHHUS.

OcHnognule nonamus. I'nobanbHble 3K00THYECKHUEe MpolaemMbl. OxpaHa MPUPOIbIL.
PanmonansHOe npupopononas3oBanue. HannoHanbHple TapKy, 3al10BEIHUKH, 3aKa3HUKU.
Kpacnas kxura.

Pe3epBHOe Bpems (2 u)

IIpeaMeTHBIE pe3yabTaThl 00y4eHHUSs

Yuawuiics oonorcen:

XapaKTepU30BaTh BKJIAJ BBIJAIONIUXCS YYCHBIX B pPa3BUTHE OMOIOTUYECKOM
HaYKH;

XapaKkTepHu30BaTh POJIb OMOJIOTHH B (DOPMUPOBAHNU HAYYHOTO MHUPOBO33PEHUS;

BBIJICJISITh CYIIECTBEHHBIE TNPU3HAKA OHOJOTHYECKUX OOBEKTOB (IKOCHUCTEM,
ouocdepsl) U MPoIEeccoB (KPYroOBOPOT BEIIECTB U MPEBPAIICHHS SHEPTHH B IKOCUCTEMAX
u 6uocdepe);

0000maTh M CHUCTEeMAaTH3MPOBATh TPEACTABICHUS 00 JKOCHCTEMaxX Kak
IIEJIOCTHBIX OMOJIOTMYECKUX CUCTEMAaX, O 3aKOHOMEPHOCTSX, MPOSBIISIOLINXCS Ha TAHHOM
YpOBHE OpTaHU3allid >KUBOTO (KPYrOBOPOTE BEIIECTB W MPEBPALICHHUAX DHEPIHH,
JTMHAMUKH U yCTOMYHNBOCTH HKOCHCTEM);

NOHUMATh cojiepkanue yueHus: B. . Bepaaackoro o 6uocdepe;

NOHUMATh HEOOXOIUMOCTh peajn3aluy UIeU YCTOMYMBOTO Pa3BUTHs OUOChEpHI,
€€ OXpaHbI;

pa3BuBaTh OOIIEOMOJIOTUYECKNE YMEHHS Ha OSKOJOTMYECKOM COJAEpKAHUM:
HaOJII0OAAaTh W BBISIBIATH MPHUCIIOCOOJICHUS] Y OPraHU3MOB, aHTPOIIOT€HHBIE U3MEHEHUS B



HKOCUCTEMAX;

OOBSICHATH IPUUMHBI YCTOHUNBOCTH U CMEHBI SKOCUCTEM;

IPUBOJUTH JIOKA3aTeJIbCTBA (apryMEHTALMI0) HEOOXOAMMOCTH COXPAHEHHUS
MHOrooOpa3us BUJIOB;

pelaTh JIeMEHTapHble OMOJIOTMYECKHE 3a/ayd; COCTaBISATh CXEMBbI IepeHoca
BEIIIECTB U SHEPTUU B 3KOCUCTEMaX (L€ MUTaHUs);

BBISIBJISITh AHTPONOIEHHBIE H3MEHEHHMS B OSKOCHUCTEMAxX CBOEH MECTHOCTH;
U3MEHEHMsI B 9KOCHCTEMaxX Ha OMOJIOIrMYECKUX MOJIEISX;

CpaBHUBaTh  OHWojOruueckue  OOBEKThl  (IPUPOJHBIE  HKOCHCTEMBl U
arpo3KOCHCTEMBI CBOE MECTHOCTH) U (hOPMYJIMPOBATH BBHIBO/IBI HA OCHOBE CPAaBHEHMS;

000CHOBBIBATH U COOJIOATh MPaBUJIa OBEACHUS B IPUPOJHOU CpEJIE;

aHAJIM3UPOBAaTh M OLIEHUBATh IOCIEACTBUS COOCTBEHHOM JESATEIbHOCTH B
OKpYy>Karolleil cpenie, riao0aibHble IKOJIOTUYECKHE TPOOIIEMBI;

apryMEHTHpPOBaTh CBOIO TOYKY 3PEHMSI B XOJ€ AMCKYCCHHM IO OOCYXIECHHUIO
HKOJIOTUYECKUX MPpo0IeMm;

YMETh N0JIb30BaThCs OMOJIOTMUECKON TEPMUHOJIOTHEN U CUMBOJINKOM;

OBJIaJIEBaTh YMEHUSMHU U HaBBIKAMH OCTAHOBKU OMOJIOTMUYECKUX HKCIIEPUMEHTOB
U YYUTHCS OOBSCHATDH UX PE3YNIbTATHI;

HaXOJUTh OMOJIOTUYECKYIO HH(OPMAIIUIO B Pa3HBIX HCTOYHHUKAX;

aHAJIM3UPOBAaTh U OLIEHUBATh OHOJIOTHYECKYI0 HH(OPMAIUIO, MOJIydaeMylo Hu3
pa3HbIX UCTOYHUKOB.



TemaTnueckoe miaanuposanue 10 kiaace
(2 4 B Hee110, Beero 68 4, u3 HUX 2 4 — pe3epBHOE BpeMsl)

ba30Bblil yPOBEHb

Ne Tema Conepxxanne Buabl 1eiTeJIbHOCTH yYALUXCS HUcnonb3oBanue 000pyaoBaHust
nenrpa «Touka Pocray»
Pa3znen 1. buosorus kak Hayka. MeToabl HAy4HOro no3Hanus (6 1)
1-2 | Kpatkas wucropus | O0beKT uzydeHus | Onpeaenstor NOHITHs, (HOpMHpyeMbIe
pa3BUTHUs OMOJIOTUY - )KHUBasi IpUpoJia. | B xo/e u3ydeHHs TeMbl. OOBICHAIOT
OuoJIorUy. Kparkas ncropus poinb Ouojsorud B (POPMUPOBAHUU
Cucrema pa3BUTHUS OMOJIOTHH. HAay4YHOTO MUPOBO33peHHs. OLIEHUBAIOT
OMOJIOTUYECKUX Ponp BKJIAJ] Pa3JIMYHbIX YYEHBIX-OMOJIOTOB B
Hayk (2 u) OMOJIOTUYECKUXTEOPHIA, pa3BUTHE HayKHM OHOJIOTHUH, BKJIaj
HaeH, TUIIOTE3 | OMOJIOTUYECKHAX TEOpuUi B
B(popMupoBaHUU dbopMupoBaHue COBPEMEHHOM
COBPEMEHHOM €CTECTBEHHO- | ECTECTBEHHO-HAYYHOM KapTUHBI MUpAa.
Hay4HOU CHCTEMBI MUPA. VYcTaHaBiIMBalOT CBA3M OWOJIOTMH €
Cucrema  OMOJIOTHYECKHX | APYTHUMHU HayKaMH. l'otoBsT
HayK. coobmienuss  (moknaael, pedeparsl,
MIPE3CHTAIIMN) O BKJIAJE BBIJAIOIINXCS
YYEHBIX B pa3BUTHE
ouonorun.Paboraror ¢ 3IEKTPOHHBIM
MPUJIOKEHHUEM.
3-4 | CyurHocTh U CymHoCTh KU3HU. | OnpenensoT moHATUs, GopMupyembie | MUKpOCKOIT undpoBoii;

CBOMCTBA KUBOTO.

YpoBHH
OopraHu3aIu "
METObl TTO3HAHUS

YKUBOU ITPUPOJIBI

(2 9)

OCHOBHBIE CBOICTBA KUBOU

B XOJAC H3YYUYCHHS TCMBI. BBII[GJ'I?HOT

Marepuun. JKuBas mnpupona
KaK CJI0KHO
OpraHMU30BaHHas
vepapxuueckas — CHUCTEMa,
CYLIECTBYIOIIAS B
MIPOCTPAHCTBE

u BO BPEMEHH.

CYLIECTBCHHBIE  NPU3HAKU  KUBOM
OpUpPOABl M OHMOJOTMYECKHX CHUCTEM
(keTkw, OopraHusma, BUJIA,
HKOCUCTEMBI). XapaKkTepu3yroT
OCHOBHBIE CBOMCTBaA YKUBOTO.
OOBSACHSIOT  OCHOBHBIE  MPUYHMHBI
3aTpYAHEHUN, CBSI3aHHBIX c

MHUKPOIIpEnaparhl KIeTOK, TKaHEH.




brnonornyeckue  CHUCTEMBI.
OcHOBHEBIE YPOBHU
OpraHu3aluu JKUBOU
MaTepUH. MeToapl

II03HAHUS KUBOU IMpUPOAbI

ONpPENENICHUEM  TOHATHUSA
OOBACHSIOT pa3nuyus |
JKUBOM M HEXKHUBOM  NPHUPOJBI.
[IpuBoasAT mnpUMEpPHl CHCTEMPA3HOIO
ypoBHs  opranuzauuu.  [lpuBondar
JI0Ka3aTeNbCTBAYPOBHEBOM
OpPraHu3alii W DSBOJIIOLMH  KUBOU
npupoael. OnpeIensaoT OCHOBHBIE
METOAbl TO3HAHUS >KUBOW MPUPOIBL.
['oTOBAT mpe3eHTalui0 WU CTEH] Ha
TEMY «CoBpeMeHHOE Hay4HOE
00Opy/ZIOBaHUE M €r0 POJb B PEIICHUU
OMOJIOTMYECKHUX 3a/1au).

PaGorator c WUTIOCTPALUsIMU
yueOHuKa. PaboTaroT ¢ 3JIeKTpOHHBIM
MIPUIOKECHUEM.

(GKHU3HbB».
CAMHCTBO

5-6

BBonubiii Tect (2

4)

CpaBHHBaeT OHMOJIOTUYECKHE OOBEKTHI
MEXTY coboit o 3aJIaHHBIM
KPUTEPHUSM,  JeJlaTh  BBIBOJABI U
YMO3aKJIIOYCHHS Ha OCHOBE CPABHCHHS,

00OCHOBBIBATh E€IMHCTBO JKUBOW U
HE)KMBOW TPHUPONBI, POACTBO >KUBBIX
OpPraHMW3MOB, B3aIMOCBSI3H OPTaHU3MOB
U OKpYXaroIleid cpeabpl Ha OCHOBE
OMOJIOrMYECKUX TEOPHUH.

Paznen 2. Knerka (22 4)

Hcropus usydenus
kieTku. Knerounas
Teopus (2 u)

PasButne 3HaHUN O KIETKE.
Paboret P. I'yka, A. Ban
JleBenryka,

K. bapa, P. bpoyna,

Onpenenstor MoHATHSA, POPMUPYEMbIE
B X0JI€ U3YUYEHHUSI TEMBI.

OnpenensdioT NOpeaMeT, 3aJadyd U
METOJbl MCCIICIOBAHUS IIUTOJIOTUU KakK

Muxkpockon
MHUKPOIIpEnapaTsl
KIIETOK.

1u(POBOIL;

pa3HbIX

THUIIOB




P. Bupxoma. Kierounas
teopusi M. Illnennena u T.
[[IBaHHa. OcHoBHbBIE
MIOJIOXKEHUSA  COBPEMEHHOU
KJIIETOYHOM Teopuu. Pomp
KJICTOYHOU TEOpUH B
dbopmMupoBaHUU

COBPEMEHHOHN €CTeCTBEHHO-
HAyYHOU KapTHHBI MUPA

Hayku. XapaKTepU3ylT COJEpKaHUEC
KJICTOYHOW TEOPHH.

OOBACHAIOT BKJIAJA KJIECTOYHOW TEOPUU
B dbopmupoBaHUe COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA;
BKJIAJI YYEHBIX nccaenoBaTenei
KJIETKA B pa3BUTHE OUOJIOrHMYECKOU
HayKH.

[IpuBoasT JOKa3aTeNbCTBA POACTBA
JKUBBIX OPTaHU3MOB C HCIOJb30BaHUEM
MOJIOKEHUN KJIETOYHOU TEOPHUH.
PaGorarot C WLTIOCTPAITUSIMU
yueOHuKa. PaboTaroT ¢ 3JIeKTpOHHBIM
MIPUIOKEHUEM

16

XUMHUYECKUU
coctaB KieTku (8

1)

EmunacTBo 3JIEMEHTHOI'O
XUMHYECKOTO cocTaBa
JKUBBIX OpPraHU3MOB  Kak
JI0KA3aTeJIbCTBO  €IUHCTBA
MPOUCXOKIACHUS KHBOU
MPUPOABI. OO61mHOCTh
YKWBOU Y HE)KUBOU IPUPOJIBI
Ha ypOBHE XHMMHUYECKUX
anemMeHToB.  OpraHoreHsl,
MaKpO3JIEMEHTHI,

MHKPOIJIEMEHTHI,

YIBTPAMHUKPOIIEMEHTBI, HX
pOJIb B KU3HEACATEIBbHOCTH
KIETKK W OpraHu3Ma.
Heoprannueckue Bemiecrtsa.
Bona kak konblOenb Bcero
KUBOTO, 0COOEHHOCTHU

XapakTepu3yroT 0COOCHHOCTH
CTPOCHUS, CBONCTBaA u poJib
HEOPTaHWYECKUX W  OPraHUYECKUX

BEILIECTB, BXOJSIIMX B COCTaB >KUBBIX
OPraHU3MOB. YcTaHaBIUBaKOT
MPUYUHHO-CIICJICTBEHHBIC CBSI3H MEXIY
XUMUYECKUM CTPOCHUEM, CBOMCTBAMHU
U (QYHKIHUSAMH BEIIECTB Ha OCHOBE

TEKCTOB W  PUCYHKOB  ydeOHHUKA.
[IpuBonAT mnpuUMepbl OPraHUYECKHUX
BEILIECTB (yrieBomos, JIUTIWJIOB,
O€IKOoB, HYKJIEHHOBBIX KHCJIOT),
BXOJIALIIUX B COCTaB OPraHU3MOB, MECT
UX  JIOKAIU3aluuud  OMOJIOTHYECKOMN
poau.

PaGorator c WTIOCTPALUSIMU

yueOHrKa. PemaroT OHONOTrHYECKHE

Mukpockon 1 POBOIL;
MUKpOTIperapaThl KIETOK pPacTEeHUH,
KUBOTHBIX.




CTPOEHHSI U CBOMCTBA.

MuHepaibHbIe COJIH.
3HayeHUEe HEOPraHUYECKUX
BEILIECTB B JKU3HHU KJIETKU H

opranu3ma. OpraHuueckue
BEIIECTBA —  CJIOKHBIE
YIJIEPOJICOICPHKAILIAEC
COECIMHEHHS.
HuszkomonekymnsipHbie u
BBICOKOMOJIEKYJISIPHBIE
OpraHMYecKHe  BeEIIecTBa.
JInnuael.

YrieBoapl: MOHOCaxapu/bl,
MOJIMCAaXapU/IbI.

benkwn.

HykenHOBBIEKHCIIOTHI:
JJHK, PHK. VYaBoenue
monekynsl JIHK B knetke.
[IpuHIMIIHAIBHOE CTPOEHUE
U POJIb  OPraHUYECKHUX
BEIIECTB B KIETKE U B
OpraHu3Me YeJIOBEKA.

3agaun.Bemmonusaior  mabopaTopHEIe,
NpPaKTHYECKUE M HCCIIEI0BATEIbCKHE
paboTHI 110 U3y4aeMOU TEME.

Pabotator c AIIEKTPOHHBIM
HPUITIOKEHHEM.

17-
22

Crpoenne
3YKapUOTUYECKOMN
u
IIPOKAPUOTUIECKON
KJIeTOK (6 u)

Krnerounas MeMOpaHa,
IUTOIIa3Ma, SAPO.
OcHoBHbIE OpraHOU/bI
KIICTKU:
SHJOIUIA3MaTHYECKasi CeTb,
arrmapar I'onboxw,
JM30COMBI, MUTOXOHJIPHH,

TJIACTUIBI, PUOOCOMBI.
DyHKIMU OCHOBHBIX 4acTeH

Onpenenstor noHATUsd, GopMHUpPyEMbIe

B X071e U3yUCHUS TEMBI.
XapaKkTepu3yroT KJIETKY KaK
CTPYKTYPHO-(PYHKIIMOHAIEHYIO

CUHUILY KHBOTO. Briensitor

CYLIECTBCHHBIC IIPU3HAKU CTPOCHUSA
KIIETKM, €€  OpraHouJoB,  sApa,
MEMOpaHbI, XPOMOCOM, AOSANEPHBIX U
AJIEPHBIX KIETOK, KJIETOK pPacTeHMI,




U OpraHouZOB  KJIETKH.
OcHOBHBIE  OTIMYUSA B
CTPOEHUU  KUBOTHOM U

pacTUTENbHOMN KIIETOK.
XpOMOCOMBI, X CTPOCHUE U
GyHKIUY. Kapuorum.
3Ha4YCHHE ITIOCTOSTHCTBA
gyuciaa U GOpMBI XPOMOCOM
B KJIETKaX.
[IpokapuoTnueckass KieTKa:

dhopma, pa3MepBhl.
Pacnpocrpanenuen

3HaueHue  OakTepuil B
MIPUPOJIE. Crpoenue

OaKTepUATBLHOM KIIETKH.

KUBOTHBIX H TpubOoB. CpaBHUBAIOT
O0COOCHHOCTH CTPOCHHUS NOSACPHBIX U
SJIEPHBIX KIETOK, KJIETOK PAaCTCHH,
’KUBOTHBIX U TPHUOOB U J€JIal0T BHIBOIBI
Ha OCHOBE CpPaBHEHHUsI. Y CTAHABIMBAIOT
MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY

CTPOCHHUEM U byHKIUAMU
OMOJIOTUYECKUX CHUCTEM Ha TpHUMepe
KJIETKH, ee OpraHoOUJIOB u
BBITIOJTHSEMBIX MU byHKITUH.
PaGorator c WJLTIOCTPAIUSIMU
y4ucOHHKA.

[Tonp3yrorcs HUATOJOTHYECKOU
TepMuHOJorueii. O6G0CHOBBIBAIOT MEPHI
npoQUITAKTUKH OaKkTepuaIbHBIX
3a00JIeBaHU.

Brinonnstot nabopaTopHbIe,

MPAKTUYECKUE U HCCIeI0BATEIbCKUE
paboTel Mo n3ydaeMoil Teme.Paborator
C JICKTPOHHBIM TPUJIOKCHUCM.

24

Peanusanus
HaCJIECTBEHHOU
uH(popMauu
KJeTke (2 u)

B

JJHK — HOCHUTEND
HacCJIeJICTBEHHOM
uH(pOpMaLIIH.
I'eneTnueckuii koja, €ro

cBorictBa. l'en. buocunres
Oenka

OnpenensroT HOHATHS, (HOPMHUPYEMbIS
B XOJIc HM3YyYCHHS TEMBI. BBIIEIsIIoT
GbyHIaMEHTATbHBIH porecc B
OMOJIOTMYECKUX cUCTEMAaX -
peanmzarys HHPOpPMaIUU B KIIETKE.
BrIfensoT CyiecTBeHHbIE TPHU3HAKU
reHeTndyeckoro kozma. OIKMCHIBAIOT U
CPaBHHMBAIOT MPOIECCH TPAHCKPUTIITUU
U TPAHCIISIUY.

OOBSCHSIIOT POJIb BOCIIPOM3BEIACHUS U
nepeiayn HACJIEACTBEHHOMN




uHOpPMALlMKM B  CYHICCTBOBAHUHM U
Pa3BHTHH XU3HU Ha 3eMIIe.

Pemaror  Owmomormueckue  3agaqm.
Pa6Goraror c WILTIOCTPAIUSIMU
yueOHuKa. PaboTaroT ¢ 3JIEKTPOHHBIM
MIPHIOKCHHUEM.

25-
26

[TonyrogoBoit Tect
(29)

[IpuBoasST TpUMEpBl CUCTEM PA3HOIO
ypoBHs  opraHuzauuu.  [lpuBondar
JI0KA3aTeJIbCTBA YPOBHEBOM
OpPraHu3alii © DSBOJIIOLMH  KUBOU
npupoapl.  OnpenensitoT  OCHOBHbBIE
METOAbl TO3HAHUS >KUBOW MPUPOIBL.
Y craHaBIMBaIOT MIPUYNHHO-
CJIEICTBEHHbBIE MEXITY
CTPOEHUEM u byHKIUAMU
OMOJIOTMYECKMX CHUCTEM Ha NpUMeEpe
KIIETKH, ee OpraHoOMJ0B "
BBINOJIHAEMbIX UMH (DYHKIUN

CBiA3HU

28

Bupycsl (2 )

Bupycer -  HekneToudHas
dhopma KU3ZHU.
Oco0OeHHOCTH CTpPOEHUs U
pa3MHOXEHHS. 3HAUCHHE B

pupoIe u KU3HU
YyeJI0BeKa. Mepsl
npOUITAKTHKH
pacrpocTpaHeHHs
BUPYCHBIX  3a00JIEBaHMIA.
[Tpodpumnaxruxa CITN/a.

OnpenensitoT MoHATUA, POpMUpYEMbIE
B XO/I€ U3YYCHUS TEMBI.

Bbiienstor cymiecTBeHHbIE NPU3HAKU
CTPOGHHSI ¥  JKU3HEHHBIX  IMKIJIOB
BUPYCOB. XapakTepusyroT poib
BUPYCOB Kak B030yauTenei Oose3zHen
U Kak I[EpPEHOCUYNKOB T€HETUYECKON
uHpopmanuu. OOOCHOBBIBAIOT MeEpbI
npOQUITAKTHKH BUPYCHBIX
3a00JIeBaHUH.

Haxomar mndopmammio o BHpycax u
BUPYCHBIX 3a00JICBaHUSAX B Pa3TUIHBIX
UCTOYHHKAX, aHAJIM3UPYIOT U




OLICHUBAIOTEEC, HWHTCPIPETUPYIOT U
OPEJCTAaBISAIOT B  Pa3HBIX  Qopmax
(Te3ucwl, COOOIIEHUEe,  PEeropTax,
aHaTUTHYECKash  CIpaBKa, pedepar,
0030p, mopTdono).

PaGorator c WUTIOCTPALUsIMU
yueOHuKa. PaboTaroT ¢ 3JIeKTpOHHBIM
TIPUIIOKEHHUEM.

Paznen 3. Opranusm (38 1)

29- | OpranusMm - equHoe | MHOTOOOpa3ne OmnpenenstoT MOHATHS, (HOPMHUPYEMBIE
30 | memoe. OpraHU3MOB. B XOJle¢ H3YyYeHHs TeMbl. Briensror
MHmuoroo6pasue OnHOKIETOYHBIE U | CYyIECTBCHHBIE IIPU3HAKA
’KHBBIX MHOTOKJICTOYHBIC OJJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpraHu3mMoB (2 4) OpraHU3MBbl. Kononuu | opranuzmos. CpaBHHUBAIOT
OJTHOKJIETOUHBIX OJTHOKJIETOYHBIE, MHOTOKJICTOYHBIE
OpraHU3MOB. OpraHU3Mbl u KOJIOHUH
OJTHOKJICTOYHBIX OPTaHM3MOB U JICTIAI0T
BBIBOJIBI HAa  OCHOBE  CpPaBHCHHS.
PaGorator c AIIEKTPOHHBIM
TPUIIOKECHUEM.
31- | OOMeH BemiecTB U | DHepreTHUeckuid obmeH - | OnpenensoT MoHATHS, ¢opmupyeMbie | Jlaboparopnas pabora «lccnenosanue
34 | npespamieHue COBOKYIHOCTb peakuuii | B xoJie M3ydeHHUS Templ. | boTOCHHTE3a  pacTeHmit».  (wHdposas
sHepruu (4 ) paciierieHus CIIOXKHBIX | XapaKTepu3yloT  (yHIaMeHTanbHble | Tadoparopus  Releon ¢ parumkamu
OPraHMYeCKMX ~ BEWICCTB. | IPOLECCHl B OHONOTMYECKHX crcTeMax | OCBELIEHHOCTH  (OKPY)KAIOILIEro  CBeTa),
OcobeHHOCTH — oOMeH BemecTB H TIpeBpalieHue | o 1CePATYPBI, KNCIOPOa 1 yIJICKICIOro

HHEPreTU4YecKoro oOMeHa y
rpuboB 1 GakTepuil.

Tumnb! nutanus. ABTOTpodbI
" reTepoTPOdHI.

OcobenHocTH
BEIIECTB Y

oOMeHa

JKHUBOTHBIX,

SHEPTUH. BBIACISIIOT CYIIECTBEHHBIC
MIPU3HAKU MIPOIIECCOB
KH3HEICITSIbHOCTH KJICTKH.
CpaBHUBaAIOT IJIACTUYECKHUI 151
YHEPreTHUYECKU OOMEHBI W JIeNaloT

BBIBOBI Ha OCHOBC CTPOCHHMHA.

raza, CTeKJISSHHBIA KOJIOKOJ, HEeOOJbIIoe
JIOMaIlIHEE pacTeHue).




pacTeHui U OaKTepUid.
IInacTnueckui o0OMeH.
dorocuuTes.

CpaBHUBAIOT OpraHU3Mbl [0 THUIY
NUTaHUS U JENAl0T BHIBOABI HA OCHOBE
cpaBHEHHUS. PackpbIBaloT 3HaYeHHE
dboTocuHTE3A. XapakTepu3yroT
CBETOBYIO M  TEMHOBYIO  (a3bl
¢doTocuHTE3A.

PaGorator c WUTIOCTPALUSIMU
yueOHHMKa. Pemaror OHOJIOTHYECKHE
3a/1a4i.

Haxonat uHpopManuoo no mzydaemon
TeME€ B pa3IMYHBIX HCTOYHHUKAX,
aQaHAIM3UPYIOT U OILICHUBAIOT  €e,
UHTEPIPETUPYIOT W TPEACTABISIOT B
pa3HbIX dhopmax (Te3uckl,
COOOIIeHNE, PETIOPTaXK, AHATUTHUYECKAs
cnpaBka, pedepar, 0630p, mopT¢ono).
PaGorator c AIIEKTPOHHBIM
IPUIIOKEHHUEM.

42

PaszmHuoxenue (8 u)

[enenue kimetku. Muto3 —
OCHOBa pocra,
percHeparyu, pasBUTUHI |
0ecronoro  pa3MHOMKEHHUSI.
PasmHoxenue: Oecmosoe u
mosioBoe. Tumel Gecronoro

Pa3MHOXKCHHSL.
ITonosoe Pa3MHOXEHHE.
O6pa3oBanue MOJIOBBIX
KJIETOK. Meiios.
OnuiogoTBOpeHue y
KUBOTHBIX ¥  PACTCHHIA.
Buonornueckoe  3HauYeHHE

OnpenensitoT moHATUsA, GOPMUPYEMbIE
B XOJI€ M3Yy4YEHHUsS TEeMbl. BpIaenstoT
CYLIECTBEHHbIE IIPU3HAKU IIpOIECCA

JEJICHUS  KIETKH.  XapaKTEePHU3YIOT
OMOJIOTHYECKOE 3HAaUYE€HHWE W OCHOBHEBIE
da3pl  MHTO3a, WCIOJIB3YS PHUCYHKH
y4eOHUKa.

BreiensroT CyiiecTBeHHbIE TpU3HAKU
MPOIIECCOB Pa3MHOXCHUS 5
OIUIOIOTBOPEHMUSI. OmnuceIBarOT
CITOCOOBI BEreTaTUBHOI'O
pa3sMHOXeHHUS. [IpUBOIAT TPHUMEpHI
OpPraHU3MOB, Pa3MHOXKAIOIUXCS

Mukpockorn
MHUKpOIpenaparsl
KJIETOK

1 pOBOI;
¢ (dazamu neneHus




OIIOJOTBOPEHUS.
HckyccTBEHHOE  ONBUICHHE
y pacTeHui u
OILUIOJOTBOPEHHE y
YKUBOTHBIX

O€cCIOIbIM U TIOJIOBBIM ITYTEM.

XapakTepu3yroT Ouojoruyeckoe
3HaYeHUE W OCHOBHbIE (Da3bl Meio3a,
UCIIOJIb3YS PUCYHKHU yueOHMKa.
XapakTepu3yloT CTaaud 0Opa3OBaHUS
MOJIOBBIX KJIETOK, HCIOJB3YsSd CXEMY

y4eOHUKa.

OOBACHSIOT OMOJIOTHYECKYFO
CYLTHOCTb OTLIIOZIOTBOPEHHSI.
XapakTepu3yroT 0COOEHHOCTHU
JTBOITHOTO OTLIOIOTBOPEHHUS y
pacTeHui.

Onpenensror 3HAYCHUE
HCKYCCTBEHHOTO OIJIOIOTBOPEHHUSI.
CpaBHMBalOT  MHTO3 M MeHO3,
STUTICKIIETKH u CIIEpMaTO30UIbI,

CriepMaTOreHe3 U OBOT'CHE3, MOJIOBOE U
Oecrioioe pa3MHOXXEHHE W JIEaroT
BBIBOJIBI HA OCHOBE CPAaBHEHHS.

PaGorator c WTIOCTPALUsMU
yueOHuKa. Pemator Ouosoruuyeckue
3aJ1a4M.
Y4actByloT B JUCKYCCHMM  TIO
uzydaemod  teme. PabGorator ¢
JIEKTPOHHBIM NTPUJIOKEHUEM.
43- | UnguBunyansnoe | [Ipsimoe u Henpsamoe | Onpenenstor moHATHs, GopMupyembie | Mukpockon 11 poBoii;
46 | pa3BuTHE pa3BuTHe. DMOPHOHAIBHBIN | B X0/ U3YUEHUSI TEMBI. MHUKPONPEIIapaThl XpOMOCOM, MUKPOCOM.
OpraHu3MOB u NOCTAMOPHOHANBHBIN | XapaKTepu3yloT NepUoIbl OHTOT€HE3a.
(oHTOTEHE3) (4 U) MEPUOJbI pa3BuTus. | ONUCHIBAIOT 0COOEHHOCTH
OcHoBHbIE ATanbl | MHAUBUIYAIbHOTO PA3BUTHS YEJIOBEKA.
smOpuorenesa.  Ilpuuunsl | OneHuBaroT BIIUSIHUE (dakTopoB




HapyUIEHUN pa3BUTHUSA | BHEIIHEW  cpeapl  HA  pa3BUTHE
OopraHusma. 3apoJbllIa. OOBSICHSIOT
Onrorenes YeJIOBEKa. | OTPULIATENIbHOE  BIUSHHUE  AJKOTOJIs,
PenpoaykTuBHOE 310pOBbE; | HUKOTHHA, HAPKOTUYECKUX BEILIECTB HA
€ro 3HaueHue s OyIyluX | pa3BUTHE 3apoAbliia YEJI0BEKa;
ITOKOJICHU M JIOJIECH. | IPUYHHBI HapyLIECHUH pa3sBUTUA
[TocnencrBus BIIUSIHUS | OPTAaHU3MOB.
aJIKOTOJI4, HUKOTHHA, | AHAJIM3UPYIOT U OLICHUBAIOT LIEJIEBbIC
HapKOTUYECKUX BEIIECTB HA | U CMBICIIOBbIE YCTAHOBKM B CBOMX
pa3BuTHE 3apobliia | ACHCTBUAX u MOCTYTIKaX o
YeJI0BEKa. [lepronapl | OTHOLIEHHIO K CBOEMY  3JI0POBBIO,
MOCTAMOPHOHAIBHOTO MOCIIC/ICTBUS BIUSHUSA (PAKTOPOB PUCKA
pa3BUTHUS Ha 3/I0pOBBE.
OOOCHOBBIBAIOT MeEpbl NMPOPUIAKTUKA
BpeIHbIX  TIpuBblueK. CpaBHUBAIOT
AMOPHOHANIBHBIN u
MOCTAIMOPUOHATIBHBIN TIePUOIbI
WHJMBHUYaJIbHOTO Pa3BUTHUS, IPSIMOE U
HEMpsIMOE PAa3BUTHE U JENAIOT BbIBOAbBI
Ha OCHOBe cpaBHeHus.PaborawoT ¢
WUTIOCTpalusiMu yueOHuka. Pabotator
C DJIEKTPOHHBIM MPUII0KEHUEM.
47- | HacnenctBenHocth | HacnenctBeHHOCTh u | OnpenensoT MOHATHS, (OpMHUpPYyEMbIE
60 | ¥ IBMEHYMBOCTH W3MEHYMBOCTh - CBOMCTBA | B X0JI€ U3YUCHUSI TEMBI.

(14 q) Opra"usma. I'enetuka- | Onpenenstor OCHOBHBIE 3a7auu
Hayka O 3aKOHOMEPHOCTSIX | COBPEMEHHOMU TC€HETUKH.
HaCJIeJCTBEHHOCTH 1 | XapakTepu3yroT COJIep)KaHUE
M3MEHYUBOCTH. 3aKOHOMEPHOCTEN HacCJeA0BaHUs,
I. Menneinn - | YCTAHOBJICHHBIX I. Mennenem,
OCHOBOTIOJIOKHHUK XPOMOCOMHOM TEOpUHU
T€HETUKHU. 3aKOHOMEPHOCTH | HAaCJIEICTBEHHOCTH; COBPEMEHHBIX




HacCJICIOBaHUA,

YCTaHOBJICHHBIE I.
Mennenem.
MonorubpugHoe
CKpELIMBaHUE. [TepBbiii
3akOH MeHzenss - 3aKoH
NOMUHUpPOBaHusA.  Brtopoii
3akOH MeHnenss - 3aKoH
pacuiernieHusl. 3akoH
YUCTOTHI raMerT.
JlurubpuHoe
CKpElIMBaHUE. Tperui
3akOH MeHnenss - 3aKoH
HE3aBUCUMOTO
HACJIEI0BAHUS.
AHanu3upyrouiee
CKpEILIMBaHHUE.
XpoMocoMHast Teopus
HACJIEICTBEHHOCTH.

CuenjeHHOe HacleIOBaHHUE
pu3HaKoB.COBPEMEHHBIE
MpPEJCTaBICHUS O TEeHE |

reHome. BsammopeiicTBue
resoB. I'eHeruka  moa.
ITonossie XPOMOCOMBI.
CuenieHHoe c I1OJIOM
HacJICJIOBaHHE.
3aKOHOMEPHOCTH
W3MEHUYMBOCTH.
HacnencrBennas "

HCHACJICIACTBCHHAA

NPEACTaBICHUNA O TE€HE U TIEeHOME,
3aKOHOMEPHOCTEW U3MEHUYUBOCTH.
OObsgcusaror Bkiaang I. Mengens wu
JIPYTUX YUEHBIX B pa3BuTHE
OMOJOTrMYEeCKOW  HayKd, 3HaueHUe
YCTaHOBJIEHHBIX MU
3aKOHOMEpHOCTe B (opMHUpOBaHUE
COBPEMEHHOI €CTECTBEHHO- Hay4YHOMU
KApTUHBI MUpa; MPUYUHBI
HACJICICTBEHHBIX U HEHACJIEJICTBEHHBIX
W3MEHEHUM.

[IpuBogsT [OKa3aTENLCTBA
JKUBBIX  OpPraHU3MOB  Ha
MOJ0KEHUW TEHETHKH.
ITonp3yrores T€HETUYECKOU
TEPMUHOJIOTHUEN u CHUMBOJIUKOM.
Pemrator anemMeHTapHbIE T€HETUYECKUE

poacTtBa
OCHOBC

3a/1a4m.
CoCTaBJISIFOT ~ AJIEMEHTApHBIE  CXEMBbI
CKpCIIUBaHKS. BBISBISIOT HCTOYHHKHU
MYTareéHOB B OKpYXarollel cpeje
(KOCBEHHO).

[TpoBoasT DJIEMEHTapHbBIC
OHMOJIOTHYECKUE HUCCIIEIOBAHUSA u
JENAr0T BBIBOJIBI Ha OCHOBE

IIOJIyYEHHBIX PE3YJIbTATOB.
OOBSCHSIOT BIMSHHE MYTareHOB Ha

OpPraHu3M 4YeJIOBEKa, BO3HUKHOBEHHUE
HACJIEICTBEHHBIX 3a00JIeBaHUH,
MYTaLHM. YcranaBiuBarOT

B3aMMOCB3b I'CHOTHIIA YCJIOBCKA U €I'0




M3MEHYHUBOCTb.
MoaudukamoHHas
W3MEHYHBOCTb.
KomMmOunnaTuBHas U
MyTallMOHHAs
W3MEHYUBOCTh.  Myranuu.
Tunel MYTaIUH.
MyTtareHasie paKkTOpPHI.
3HaueHHWEe TEeHETUKU  JJIsI
MEIHUIAHEI. Binsane
MYTareHOB Ha OpraHu3M
yenoBeka. HacnencrBeHnble
OOJIC3HM  dYeIIOBEKa,  UX
MPUYUHBI U POPUTAKTHKA.

310poBbsl.  OUEHUBAIOT  3HA4YEHUE
3M0poBOro  o0Opa3a  KU3HM  Kak
HauOonee  A(P(EKTUBHOrO  METOoxa
npoQUITAKTUKH HAaCJIECTBEHHBIX
3a00ieBaHUi. XapaKTEpHU3yIOT pPOJIb
MEINKO- TE€HETUYECKOT O
KOHCYJIbTUPOBAHMSI  JJI1  CHUKEHUS
BEPOSITHOCTH BO3HUKHOBEHHS
HAaCJIEACTBEHHBIX 3a00JIeBaHHIA.
PaGorator c WUTIOCTPALUSIMU
y4YcOHHKA.

Penrarot Guosoruyueckue 3aaauu.
Haxonat uHpopManuoo no mzydaemon
TEeME B Pa3IMYHBIX HCTOYHHUKAX,
aHATU3UPYIOT U OIICHHUBAIOT €€,
UHTEPIPETUPYIOT W TPEACTABISIOT B
pa3HbIx (opmax (TE3UCHI, COOOIICHHUE,
peroprax, aHAIMTHYECKas CIpaBKa,
pedepart, 0630p, mopTdoIno).
Brinonnstor nabopaTopHbIe,
NPaKTUYECKUE M HCCIIeI0BATEIbCKUC
paboThI 10 U3ydaeMoi Teme.

PaGorator c AIIEKTPOHHBIM
TIPUIIOKEHHUEM.

61-
64

OCHOBBI CEJIEKIIUH.
buorexnonorus

(4 9)

OCHOBBI CEJIEKIIUHA: METOIbI
U noctmkennd. I'eHeTnka -

TEOpEeTHYECKas OCHOBa
CEJIEKIIUH.

Cenmexmusg. YuenueH. MU.
Basunosa 0 LIEHTpax

MHOT000pa3us u

OmnpenensiorT MOHATHS, (OpMUpPYEMbIe
B X0/€ u3ydeHHs TeMbl. Onpenenstor
[JIaBHBIE  3a/layd M HaIpaBJICHUS
COBPEMEHHOMN CEJICKLUH.
Xapakrepusytot Bkiaa H. 1. Basuiiosa
B pa3BUTHE OHOJOTUYECKOW HAyKH.
OneHuBaror JOCTHIKEHUS U




ITPOUCXOKACHUA

KYJIbTYPHBIX
pactenuii. OCHOBHbIE
METO/bI CEJIEKLINH:
TUOpUIA3AITHIS,
HCKYCCTBEHHBII ot0op.
OcCHOBHBIE JOCTHIKCHHUSI H
HaIlpaBJICHUS pa3BUTHUs
COBPEMEHHOI CENEKLUH.
buorexnonorus:
JTOCTHXKECHUS u
MEPCIEKTUBBI pa3BUTHSL.
I'ennas UHXCHEPUS.
KnonupoBanue.
I'enernuecku
MOAU(PUIIMPOBAHHBIE
OpTaHU3MBI. DTUYEeCKue
aCIeKTbl pa3BUTHUS
HEKOTOPBIX UCCIICIOBAHUN B
OMOTEXHOJIOTUHU

(KJIOHMpPOBAHHE YETIOBEKA).

MEPCIEKTUBBI OTEUYECTBEHHOMN U
MHUPOBOI CENEKLINH.

XapakTepu3yroT METOBI
CEJICKIIMOHHON paboThl. CpaBHHUBAIOT
MAaCCOBBIN u VHIUBUIYaJIbHBIN
otbop.BeiaensaroT CYLIECTBEHHBIE
MPU3HAKK TIpPOliecca HCKYCCTBEHHOTO
or6opa.ONEeHNBAIOT  JAOCTHKEHUS U
MEePCIEKTUBbl Pa3BUTUS COBPEMEHHOMU
OMOTEXHOJIOTHUH.
AHaIM3UpyOT u
ATUYECKHUE aCIEeKThI
UCCIIENOBAaHUN B
OMOTEXHOJIOTHUH.
PaGorator c WJUTIOCTpaUsIMU
yueOnnka.Haxomst undopmanumo 10
U3y4yaeMOM TeMe€ B  Pa3JINYHBIX
HMCTOYHUKAX, aHAJTU3UPYIOT u
OLICHUBAIOT €€, MHTEPIPETUPYIOT U
MPEACTaBISIOT B pasHbIX  ¢opmax
(Te3ucw, COOOIIIEHUEe,  PEemopTak,
aHaJIIMTUYEeCKasi  crpaBka, pedepar,
0030p, nopT¢oino).BeImonHs 0T
MPaKTUYECKUE U HCCIICA0BATEIIbCKUE
paboTthsl o m3yyaemoi teme.Pabortaror
C DJICKTPOHHBIM MPUII0KEHUEM.

OLICHUBAIOT
HEKOTOPBIX
oOnactu

66

HTOroBelit TeCcT

(24)

[TpuBouT IPUMEPBI BEIIIECTB
OCHOBHBIX  Tpymnn OpPraHUYECKHUX
COeIMHEHUN KIeTKU (OENIKOB, >KHPOB,
YIJIEBOJOB, HYKJICHHOBBIX  KHCIIOT);
yMeeT pacrno3HaBath KJIETKH




(MpOKapuOT W 3YKApUOT, PACTCHUH U
KUBOTHBIX )
CXEMaTHYECKUX
yCTaHABJIMBATh
byHKIMMA
000CHOBBIBaTh MHOT000pa3ue KIETOK.

M0  ONHCaHWIO, Ha
M300pakKEHUAX;
CBSI3b CTPOCHUS W

KOMIIOHCHTOB KJICTKH,

Pe3epBHOe Bpemsi —(2 1)

TemaTtuueckoe nianupoBanue 11 kiace
(2 4 B Hee110, Beero 68 4, n3 HUX 2 4 - pe3epBHOE BpeMsi)

Ne Tema Conep:xxanue Buabl 1eSITeJIbHOCTH yYALUXCS Hcnonb3oBanne 000pyaoBaHus
nenrpa «Touka Pocta»
1-2 | Beenenwue (2 4)
aznea 1. Bua (40 v)
3- | Ucropus Hcropuss 3BOMIONMOHHBIX HJeh. | OnpeaessitoT TOHATHS, (OpPMHUpPYEMBIE B
10 | sBomrormoHHbIX | PazButHe OuoI0orun B | XOJI€ U3YUYCHUS TEMBI.
uzen (8 u) JTOAAPBUHOBCKHI nepuol. | OUEeHUBAIOT BKIIAJl PA3JIMYHbIX YYEHBIX B

3nauennepador K.  Jlunnes,
yuenusa K. b. Jlamapka, Teopun
K. KroBbe.

[Ipennochlnku ~ BO3BHUKHOBEHHS
y4YeHUs 4. [apBuHa.
DBOJIIOLIMOHHAS Teopus 4.
JlapBuHa.Ponp  3BOJIIOLIMOHHOM
TEOpUHU B dhopmupoBaHUU
COBPEMEHHOM €CTECTBEH- HO-

Hay4HOU KapTUHBI MUPA.

pa3BUTHE OMOJIOTHYECKOM
Hayku.O1eHUBaIOT IIPEATNIOCHUIKH
BO3HUKHOBeHMs ydeHus Y. Jlapsuna.
XapakTepusyroT COZIEpIKaHUE
sBOMIOLIMOHHON Teopun Y. /lapBuHa.
CpaBHuBarOT OIPELIEIICHHYIO u
HEOIPEICICHHYIO U3MEHYUBOCTb,
MCKYCCTBEHHBIM M €CTECTBEHHBIH 0TOOp,
¢dopmbl OOpHOBI 3a CYIIECTBOBAaHUE U
JIe7at0T BBIBOJBI HA OCHOBE CPABHEHMSI.
PaboTatoT ¢ mwumocTpauusMy yueOHHKA.




PaGoraror C
IPHIIOKCHHUEM.

QJICKTPOHHBIM

11-
24

CoBpeMeHHOe
IBOJTIIOIIMOHHOE
yaenue (14 )

Bun, ero xpurepuu. Ilomymsus
- CTPYKTypHas €IuHHULA BHJA,

erHuIa 9BOJIIOLIUY.
CuHrernyeckas TEOPHsL
IBOJIOLMH.  JIBHKyIIME  CHIIBI
HBOJIIOLIUU: MYTallMOHHBIH
porecc, NOMYJISIUOHHbBIE

BOJTHBI, H30JISAIINS, €CTECTBEHHBIN
oTOOp; MX BIUSHUE Ha TeHODOH]T

MOMYJISIIAM. JBYOK Y u
CTaOUITU3UP YIOIIHIA
€CTECTBECHHBIN oTbop.
Anmanranun OpTaHU3MOB K
YCIOBUSIM obutanus Kak
pe3yabTaT
JIEUCTBUIECTECTBEHHOI'O
ot6opa.BunoodpazoBanue
KaKpe3yabTaT
sBoMOIMU.CIOCOOBl ¥ TIYTH

BU000pazoBanus.CoxpaHeHue
MHOT000pa3us BUJIOB KaK
OCHOBayCTOWYMBOTO Pa3BUTHS
o6uocdepsl. [ maBHBIC Ha-

MpaBJICHUS 3BOJIOLIMOHHOTO
nporecca. buonorunuecknit
nporpecc u

OMOJIOTUYECKUI perpecc.

HpI/I‘II/IHBI BbBIMUpPAHUSA BUIOOB.
I[OKa?)aTeJ'II)CTBa 9BOJIFOIINH

OnpenenstoT MmoHATHS, POPMUPYEMBIC B
XO/I€ U3YYCHUS TEMBI.

OOBSACHSIOT  BKJIAA  3BOJIOIMOHHOU
Teopud B (POPMUPOBAHHE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa.
Onpenenstor KpUTEPHUH BUJIA.
OnuceIBalOT oco0ei BHJIA o
MOP(OJIIOTHIECKOMY KPUTEPHIO.
XapaKkTepu3yrT TOMYJISALIUIO Kak

CTPYKTYPHYIO CAMHUIY BHJAa U CAHMHUIY

ABOJIIOIIUH, MPOIECCOB ECTECTBEHHOTO
otbopa, dhopmupoBaHus
HPUCIIOCOOJICHHOCTH, oOpa3oBaHus
BUJIOB.  XapakTepU3ylOT  OCHOBHBIC
dakropel  sBoMOIMU.  CpaBHUBAIOT
MPOCTPAHCTBEHHYID M HIKOJIOTHYECKYIO
U30JSIMI0,  (OpPMBI  €CTECTBEHHOTO

oTOOpa M J€NarT BBIBOJBI HAa OCHOBE
CpaBHEHMs. XapaKTEpU3yIOT OCHOBHBIE
ajanTalidyd OpPraHU3MOB K YCIOBHAM
obutanus.  CpaBHUBAIOT  OCHOBHBIE
CrocoObl W MyTH BHUI000pa30BaHMS,
OMOJIOTMYECKUII IIporpecc M perpecc u
JIEJIAl0T BBIBOJIbI HA OCHOBE CPaBHEHUS.

OOBIACHAIOT MIPUYUHBI SBOJIIOINH,
U3MEHSIEMOCTH BUJIOB. [IpuBogst
JI0OKa3aTeabCTBa poacTea JKUBBIX
OpPraHM3MOB  HAOCHOBE  MOJOXEHUM
ABOJIIOIIMOHHOTO YUYEHHS.

Mukpockon
MUKpOIIpenaparsl
HaCEKOMBIX.

CBETOBOM;
KOHEYHOCTEH




OpraHn4YcCKOro Mupa.

Jloka3bIBaIOT, YTO COXpaHEeHHe
MHOT000pa3us BUJIOB ABIIAETCA
OCHOBOWYCTONYUBOIO pa3BUTHUSA
ouocdepsl. [TpuBoasT
OCHOBHBIEIOKA3aTENbCTBA HBOJIIOLINH
OpPraHUYECKOIO mupa.Pemaror
ouonormueckue  3anauu.Paboraror c

WUTIOCTPAIUSIMU  yueOHUKA. BRITTONHAIOT
nabopaTopHsble, MPaKTUYECKUE u
HCCIIEN0BATENBCKHE paboThI 1o
M3y4aeMOU TEME.
PaGorator c
PUIIOKEHHUEM.

QJICKTPOHHBIM

25-
26

BBogubrit
(29)

TCCT

[ToHUMAaOT ¥ ONMUCKHIBAIOT B3aMMOCBS3h
MEXITY €CTECTBCHHBIMH HayKaMHu:
OMOJIOTHEH, (hU3uKON, XUMUCH;
YCTaHABJIMBAIOT  CMBICI u
OIMHMCBIBAIOT CBSI3b MEXITY
OCHOBOITOJIATaIOITUMH  OMOJIOTHIECKUMHU
MOHATHSMH: OPTaHU3M, BUJI, SKOCHUCTEMA,
omocdepa.

32

IIpoucxoxneHue
JKU3HU Ha 3emiie

(6 9)

Pazeutne  mpexacraBieHud 0
BO3HUKHOBEHUMKU3HU.  ONBITHI
@. Peau,JI. [Tactepa. 'unoressl o
MPOUCXO0XKACHUHN KU3HH.
CoBpeMEHHbIE B3TJIs1bI

Ha  BO3HUKHOBEHHE  JKHM3HHU.
Teopus Omnapuna -XoszeitHa.
YcnoxHeHue AKUBBIX
OpraHM3MoB  Ha  3emile B

IIponIcCCC HBOJIFOIUHN

Onpenensior NOHATHS, GOPMHUPYEMbIE B
XO/I€ U3YYCHUS TEMBI.

AHANMM3UPYIOT W OLEHUBAIOT PAa3INYHBIC
TUIIOTE3BI MIPOUCX 0K ICHUS
KU3HHU. XapaKTepU3YIOT OCHOBHBIE ATAIThI
OnonormyecKon HBOJTIONNN Ha
3emiie.Y4acTBYylOT B JUCKYCCUHU IIO
OOCYX/ICHUIO TUIOTE3 MPOHCXOXKICHUS
KU3HU ¥ apTyMEHTHPYIOT CBOKO TOYKY
3peHns.PaboTaloT ¢ WUIIOCTpAaLUsIMU

HccnenoBanue a0HOTHYECKHUX
¢akropos cpeabl.lludporas
nabopatopuss Releon ¢ narumkom
OCBEIIEHHOCTH, JaT4nKoM pH.




yueOHuka.Haxonar wHDOpMamuio 1o
U3ydyaeMol ~ TeMe B Pa3IMYHBIX
HCTOYHUKAX, AHAIM3UPYIOT U OLIEHUBAIOT
ee, HHTEPIPETHPYIOT M TPEACTABISIOT B
pasHbIX (opMax (Te3UChl, COOOIICHHUE,
pernopTaxk, AaHAJIMTHYECKas CIPaBKa,
pedepar, 0630p, moptdonno).PaboTaror
C JJICKTPOHHBIM MPUIIOKCHUEM.

40

[Tpoucxoxaenue
yenoBeka (8 1)

['unotessr MIPOUCXOKICHUS
yenoBeka. [lomoxeHnne yenoBeka
B CHCTEeME KHUBOTHOTO MHUpPaA
(xmacc MnuekonuTaroniue, OTpsia
[Ipumarsl, poxn Jroam).
DBOJIIOIMUSL YEJIOBEKA, OCHOBHBIE
STaIbl.

Pacwe1 wenoseka. [Ipoucxoxnenue
YyeJoBeUEeCKMX  pac. Bwumosoe
€IMHCTBO YeJIOBEUECTBA

Onpenenstor MoHATUsA, PopMUpYEMBIE B
X0/JI€ U3YUYECHHUSI TEMBI.

AHaIU3UPYIOT U OLEHUBAIOT PA3JIMYHbIC
TUIOTE3bl IPOUCXO0KICHHS YEJIOBEKa.
OnpenensoT IOJ0KEHUE YEJIOBEKa B
cUCTEME YKUBOTHOT'O MHpa.
ApryMeHTUpOBaHHO JOKa3bIBAOT
NPUHAIJIC)KHOCTh yesoBeKa K
ONpeaEICHHON CHCTEMaTUYECKON
rpynne. BpIABISIOT MPU3HAKU CXOACTBA
3apoJbIIEd  4YeJoBEeKa U JAPYIHuX
MJIEKOMUTAIOMIMX KaK JI0Ka3aTelbCTBO
UX POJICTBA.

XapakTepu3ylOT  OCHOBHBIE  3Tallbl
aHTpororeHe3a. ApPryMEHTHPYIOT CBOIO
TOYKY 3pEHHUsI B XOJie¢ AUCKYCCHM IO

00CYKIEHUIO pooOIeMBbI
IIPOUCXOKIEHUS YET0OBEKA.

3HaKOMSITCS c MEXaHU3MOM
pacooOpa3oBaHMs, OTMeYas €IUHCTBO
[IPOUCXOXKACHUS pac. IIpuBogsT
apryMEHTHUPOBaHHYIO KPUTHKY

aHTHUHAYYHOU CYIIHOCTH pacu3ma.

Mukpockon 1 (poBOK;
MHKpOIpenapaThl KJI€TOK, TKaHEH.




Haxonmsat wuHpopMamuio 1o H3ydyaeMoi
TeME€ B  Pa3IMYHbIX  HCTOYHHKAX,
aHAIM3UPYIOT W OLICHMBAIOT  €e€,
UHTEPIIPETUPYIOT U TPEACTABISAIOT B
pasHbIX (opMax (Te3UChl, COOOIICHHUE,
penopTax, aHaJUTUYEeCKas  CIIpaBKa,
pedepart, 0030p, mopTdouno).

PaGorator C WLTIOCTPAIUSMU
yueOHuKa.Beimonusior  mabopatopHsble,
MpaKkTUYECKUE U  HCCIIECI0OBATEIbCKUE
paboTHI 10 U3yd4aeMol Teme.

PaGorator c ANEKTPOHHBIM
MIPUJIOKEHUEM.

41-
42

[TosmyronoBoit
TecT (2 4)

CpaBHUBAIOT OHOJOTUYCCKUE OOBEKTHI
MEXy COOOM 110 3aJJaHHBIM
KpUTEpPHUSIM,  JelaTh  BBIBOJBI U
YMO3aKITFOUCHHUS CpaBHEHHUS;
00OCHOBBIBAIOT  CBSI3b  JKUBOH W
HE)XUBOM  IPHUPOJBI, POJICTBO JKHUBBIX
B3aMMOCBSI31 OPIaHU3MOB u
OKpYXKaroIllel  cpeabl Ha  OCHOBE
OMOJIOTUYECKIX TEOPHUH.

Pa3znen 2. Ixkocucremsl (26 4)

43-
48

JKOJIOTUYECKHE
daxTopsl (6 1)

Opranusm u cpena. Ilpeamer u
3a/1auu 9KOJIOTHH.
Okojoruyeckue (HakTopsl cpeibl
(abuotnueckue,  OMOTHYECKHUE,
AHTPOIIOTEHHBIE), UX 3HAYCHHE B
KU3ZHU OpraHU3MOB.
3aKOHOMEPHOCTHU BIIUSTHUSA
9KOJIOTMYECKHX  (aKTOpoB Ha

OnpenenstoT MoHATUS, POPMUPYEMBIE B
XoJle u3yuyeHus TeMmbl. OnpenensroT
OCHOBHBIC 3a/1auu COBPEMEHHOM
HKOJIOTHUH.

Paznuuaror

HKOJIOTUYECKHUX
(abmoTHYECKUX,
AHTPONIOTE€HHBIX).

OCHOBHBIC TPYIIIBI
¢bakTopos
OMOTHYECKUX,

OOBICHAIOT

Hudposas mabopatopust
natyukoM  pH,
JaTYUKOM  YIJIEKHCIIOTO
KHCIIOpoJa

Releonc

OCBEIICHHOCTH,

rada u




OpraHU3MBEI. BzauMooTHoOIIEHUS
MCKOY OopraHn3mMamMu.
MC)KBI/II[OBBIe OTHOIICHUA:
IapasuTusm, XHUITHHUYCCTBO,

KOHKYpPEHIIHSI, CHMOH03

3aKOHOMEPHOCTHU BIIUSTHUS
HKOJIOTHYECKHUX dakTopoB Ha
OpraHu3Mbl. XapaKTepu3ylOT OCHOBHBIC
abnotnueckue (HakTopel (TEMIEepaTypy,
BJIQ)KHOCT, CBET). OnuceiBatoT
OCHOBHbIE OMOTHYECKHE (DAKTOPBI, Ha
KOHKPETHBIX MPUMEpax JAEMOHCTPHUPYIOT

ux 3HAa4YCHUC. OHGHI/IBaI'OT POJIb
OKOJIOTHYCCKHUX q)aKTopOB B
KUBHCOACATCIIBHOCTH OPraHu3MOB.

HpI/IBO,I[HT JOKa3aTcCJIbCTBa
B3aUMOCBsI3¢eH OpraHnu3mMoB 151

OKPYKaIOIIEH CPEBI.

PematoT Ouosornueckue 3aaadu.
Haxonst undopmanmioo mno wu3ydaeMoit
TeME B  Pa3IMYHBIX  HCTOYHHUKAX,
aHATM3UPYIOT W OIICHWBAIOT  €e,
UHTEPIPETUPYIOT U TPEACTABISIOT B
pasHbIX ¢opMax (Te3uchl, COOOIIEHHE,
penopTak, aHAJIMTHYECKas  CIPaBKa,
pedepart, 0030p, mopTdouno).

PaGoraror ¢ wuoctpanusaMu ydeOHHKA.
PaGorator c AJEKTPOHHBIM
TIPHIIOKCHHUECM.

49-
56

Crpykrypa
sKOocUcTeM (8 4)

BunoBas M mnpocTpaHCTBEHHas
CTpyKTypa 3KkocucteM. ITumessie
CBSI3M, KPYrOBOpPOT BELIECTB U

[peBpAalLECHUS JHEpruu B
JKOCUCTEMAX.
IIpuunrHbl ~ YCTOMYHMBOCTH U

CMCHBI OKOCHCTCM. Bnusuaue

Omnpenensor NOHATHS, GOPMHUPYEMbIE B
Xofe u3yuyeHuss Tembl. OnpenensroT
CTPYKTYpY HKOCUCTEMBI
(mIpOCTPaHCTBEHHYIO, BUJIOBYIO,
HKOJIOTMUYECKYI0). J{al0T XapaKTepucCTUKy
NPOJYLIEHTaM, KOHCYMEHTaM,
peayueHTam. BBIIENstoT cyniecTBEeHHbIE




YeloBeKa  Ha  OKOCHCTEMBI.
HckyccTBeHHBIE COOOIIECTBA -
arporcHO3BI.

MpPU3HAKU IKOCHUCTEM, nporecca
KpyroBOpOoTa BEIIECTB M MpeBpalIeHUI
DHEPTUU B IKOCUCTEMaX.

OOBACHSIOT MPUYMUHBI YCTOWYUBOCTH H
CMEHBl  JKOCHCTEM.  XapaKTepU3yIOT
BIIUSTHUE YEJIOBEKA HA IKOCHCTEMBI.
CpaBHUBAIOT HCKYCCTBEHHBIC u
€CTECTBEHHbIE JKocHCTeMbl. JlemaroT
BBIBOJIBI HA OCHOBE CPABHEHHSI.
COCTaBIISIIOT ~ DJIICMEHTAPHBIE  CXEMBI
nepeHoca BEHIECTB W DHEPrUH B
KocHCTEeMax (LIETH U CETH).

Haxonat uHdopmamuioo mno wusydaeMoi
TeME B  PAa3IMYHBIX  HCTOYHHUKAX,
aHATM3UPYIOT W OIICHMBAIOT €€,
UHTEPIPETUPYIOT W TPEACTABISIOT B
pasHbIx (QopMax (Te3UChl, COOOIIEHUE,
penopTaxk, aHAJIMTUYECKas  CIpaBKa,
pedepart, 0630p, mopTdoIno).

Pematot OMOJIOTHYECKHE 3a/1auu.
PaGoraroT ¢ niuocTpauusaMu yueOHUKA.
Brimonusior JabopaToOpHBIE,
MPAKTHYECKUE U HUCCIICIOBATCIIBCKUE
paboTHI 110 U3y4aeMOH TeMeE.

PaGorator c JJIEKTPOHHBIM
MIPHIOKCHHUEM.

60

buocdepa
riio0anbHas

JKOCUCTEMA
(4 9)

buocdepa - riodanpHas
skocuctema. CocTaB ¥ CTPYKTypa
omoctheprr. Yuenue B. U.
Bepnanckoro o 6uocdepe. Ponb
KUBBIX OpraHU3MOB B Ouocdepe.

Onpenenstor MoHATUsA, PopMUpYEMbIE B
XOJI€ U3yUYEHUS TEMBbl. XapaKTepU3ylT U
CPaBHMBAIOT OCHOBHBIE THIIbI BEIIECTBA
ouocdepsl.

XapakTepu3yrT coJepkaHue ydeHus B.

Mukpockon 1 (pOoBOK;
MHUKpOIpenapaTsl NpPOCTEHIINX,
OakTepuil U OJTHOKIICTOYHBIX.




buomacca3emin.
buonornueckunit KPYTrOBOPOT
BEIIIECTB (Ha pUMepe

KpYroBOpOTa BOJIBI U YTIEPOA)

N. BepHuajnckoro o 6uocdepe, ero BKIag
B pa3BUTHE OHOJOTUYECKOM HAYKH.
[IpuBomAT JMOKA3aTeNbCTBA  EAMHCTBA
KUBOM U HEXUBOUM MPUPOJIBI, UCTIONB3YSI
3HaHUS O KpYyroBopote BemecTBB
ounocdepe. XapakTepu3yroT POJb KUBBIX
OopraHu3MoB B 6uocdepe.

BbiensoT cyniecTBEHHbIE MPU3HAKU
mpolecca  KpyroBopoTra  BEIIECTB U
MpeBpanieHui sHeprun B onocdepe.
[IpyHMMarOT y4acTue B AUCKYCCHH IIO
TeMe «Beuna  m ouocdepa?»,
apryMEHTHPOBAHHO BBICKA3bIBAIOT
COOCTBEHHOE MHEHHE.

Haxonst undopmanmioo mno wu3ydaeMoit
TeME B  Pa3IMYHBIX  HCTOYHHUKAX,
aHATM3UPYIOT W OIICHWBAIOT  €e,
UHTEPIIPETUPYIOT U TPEACTABISAIOT B
pasHbIX ¢opMax (Te3uchl, COOOIIEHHE,
peropTax, aHaTUTHYeCKas  CIIPaBKa,
pedepart, 0030p, mopTdouno).

Pemarot OMOJIOTHYECKHUE 3aJIa4H.
PaGorator C WUTIOCTPALUSIMU
yueOHHKa. BeIOMHAIOT — 1abopaTopHEIE,
NPAKTHYECKUE U HUCCIEIOBATEIHCKUE
paboThI O U3y4aemoii Teme. PaboTator ¢
HJICKTPOHHBIM MTPUIIOKCHUEM

64

buocdepa
yenoBek (4 4)

)51

buocdepa u YEeJI0BEK.
I'nmoGansHbBIE DKOJIOTHYECKHE
MpoOJIeMBl U TYTH WX PEIICHHUS.
IMocnencrBus NEATEIILHOCTH

OnpenensitoT MmoHsATUs, POPMUPYEMBIE B
XO0Jle U3Y4YEHUS TEMbl. AHAIU3UPYIOT U
OIICHUBAIOT COBPEMEHHBIC TJI00aIbHbIE
HKOJIOTHYECKHE TPOOJIeMbl U TMYTH HUX

[udposas nmadoparopust Releon ¢
JATYNKOM KHCIOPOJIa M YTIIEKUCIIOTO
rasa




YCJIOBCKA JIIA 01<py>1<afomel71
CpCIbI. HpaBI/IJ'Ia IIOBCICHUA B

MPUPOAHON cpene.OxpaHa
OpUpOAbl M PAlMOHAIBHOE
MCTIONIb30BaHNE IPUPOJHBIX
pecypcos.

pelieHus, TOCIEACTBHS COOCTBCHHOMN
NESITEIFHOCTH B OKpYJKalollel cpene;
OMOJIOTUYECKYIO uHpopMaiuo 0
T7100aTBHBIX SKOJIOTHYECKUX MPOoOIIeMax,
MOJy4aeMyl0 W3 pa3HbIX HCTOYHHKOB,
IIEJICBBIC M CMBICIIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUSAX M TIOCTYIKax IIO

OTHOLICHUIO K Opr>KanmeI71
cpeac. BrigBurarot THUIIOTC3bI (¢
BO3MOXHBIX IIOCJIICACTBUAX

NESITENHbHOCTH YE€TIOBEKA B SKOCUCTEMAX.
ApPryMEHTUPYIOT CBOIO TOUKY 3PEHHUS B

X0J€ JHCKYCCHH TI0  0OCYXIECHHUIO
AKOJIOTUYECKHUX poOJeM.
[IpencraBnsitoT  pe3ynbTaThl  CBOETO

uccaeaoBaHus (IPOEKTa).
OOOCHOBBIBAIOT MpaBWIa TOBEACHUS B

MIPUPOAHOMN cpene. PackpeiBaror
po0IIeMbl palMOHAIBHOTO
MPUPOAONOIb30BAHUS, OXpaHbI
MPUPOJBI: 3allUThl  OT 3arpsi3HEHUH,
COXpaHEHUs €CTECTBEHHBIX

OHMOTEOIIEHO30B U MaMSATHUKOB TIPUPO/IBI,
oOecrieyeHUE TPHPOJHBIMU PecypcamMu
HACEJICHUS TIJIAaHETHI.

Haxomsat unHdopmanuio mo wu3ydaeMoit
TeME B  PA3IMYHBIX  HCTOYHHUKAX,
aHAM3UPYIOT HW  OIICHWBAIOT €,
UHTEPIPETUPYIOT U TPEACTABISIOT B
pa3HbIX ¢opmax (Te3uChl, COOOIICHUE,
peropTax, aHaJUTHYECKas  CIIPaBKa,




pedepart, 0630p, mopTdosno).

PaGotaror ¢ wuoctpauusaMu ydyeOHHKa.
PemaroT Ouosornyeckue 3aaaqu.
BrimonusoT nabopaTopHbIe,
NPAKTHYECKUE U HUCCIEIOBATEIbCKUE
paboThI 10 U3yyaeMoi Teme. Pabortarot ¢
AJICKTPOHHBIM MTPHIIOKCHUEM.

65- | UtoroBeiii TecT
66 | (29)

BBIABISIOT IIPUYMHBI U CYIICCTBEHHBIE
NPU3HAKU MOAU(PUKALUOHHOM U

MYTalMOHHOMN U3MEHYUBOCTH;
Pacnioznaror HOILYJISLIUIO U
OuoJIOTUYEeCKH BUJ IO OCHOBHBIM
IIPU3HAKAM, ONMKCHIBAIOT  (peHOTUI
MHOT'OKJIETOYHBIX PACTEHUN WKUBOTHBIX
no  MopdosorndeckoMmy.  BBISBIATH

IIPUYMHBI U CYILIECTBEHHBIE
NpU3HAKU MOAU(PUKALUOHHOM U

MYTalMOHHOMN U3MEHYUBOCTH;
000CHOBBIBas pOJIb U3MEHYMBOCTH

B C€CTECTBEHHOM H HCKYCCTBCHHOM
orbope.

Pe3epBHOe Bpemsi —(2 4)




TouUKA N POCTA
L]

IlepedyeHs 00OPYyAOBaHHA, CPEACTE OOYy4YEHHS H BOCIIHTAHHSA LIEHTPA 00OPa30BaHHSA €CTECTBEHHOHAYYHOH H TE€XHOAOTHYECKOH
HanmpaBAeHHocTH «Touka pocrta»

No HaumenoBanue KpaTkue npuMepHbie TEXHHYECKUE XaPAKTEPUCTHKH
000py10BaHUSA
1 Hudposas OOGecnieunBaeT BBINOJHEHHE JIA0OPATOPHBIX pabOT HAa ypoKax MO OWMOJOTMM B OCHOBHOW IIKOJE U
nabopatopus 1o MIPOEKTHO-UCCIIEI0BATEIBCKOMN ACATEIHLHOCTH yuanuxcs. KoMrekrarusi:
ounonoruu - BecnipoBo1HOI MyIBTUAATUMK 110 OUOJIOTHH C 5-10 BCTPOCHHBIMU TaTYUKAMU:
(yueHnueckas) - JaTuuk BiaxxHoctu ¢ auamna3oHoM udmepenus 0...100%

- JlaTuynK OCBEIIEHHOCTH ¢ AUaIa3oHoM u3MepeHus He yxke yem ot 0 go 180000 ik

- Jatuuk pH ¢ quanazonom m3mepenus He yxe yem ot 0 1o 14 pH

- JlaTunk Temneparypsl ¢ 1Marna3zoHoOM U3MepeHus He yxke yeM oT -20 no +140C

- JlaTuuk TeMrepaTypbl OKpYXalolllell cpeabl ¢ AUAna30HOM HM3MepeHust He yxe yeM oT -20 mo +40C
AKceccyapsbl:

- 3apsiHoe ycTporcTBo ¢ kabenem miniUSB

- USB Apnanrep Bluetooth 4.1 LowEnergy

- KpaTtkoe pykoBoICTBO 10 dKCIUTyaTaniuu udpoBoi 1abopatopuu

- Hudposas Bugeokamepa ¢ MeTaNIMYECKUM ITATUBOM, pa3penieHue He meHee 0,3 Mnukc
- [IporpammHoe obecrieueHne

- Meroauyeckue pekomeHaanuu He MmeHee 30 pabot

- YnakoBka

- Hannuue pyccKosI3pIUHOTO caiiTa MoAEpKKU, HAIMYUE BUAECOPOJIUKOB

2 Muxkpockon nmudpoBoi | Turm MEKpocKoma: OMOJIOTHYEeCKUI

Hacanka Mukpockona: MOHOKYJISIpHast

Hasnauenue: naboparopHsiii

MeTtoa uccnegoBaHusA: CBETIOE I10JIe

Matepuan ONTUKH: ONITUYECKOE CTEKIIO

YBennuenne MUKpockona, kpaT: 64 — 1280 Oxynsaper: WF16x

OO0wexTuBsl: 4%, 10x, 40xs (moanpyxuHeHHbI) PeBonbBepHas ronoBka: Ha 3 00bEeKTHBA
Tun noacBeTKU: 3epKajio WM CBETONOA

Pacrnionoxenue noACBETKU: BEPXHS U HUKHSAS

Martepuan kopiryca: MeTall




[IpenmeTHbIN cTOIUK, MM: 90
Ucrtounuk nmuranus: 220 B/50 I'a
Yucno meranukcenei: 1

Hudporas
nmabopatopus

OKOJIOTHH

10

Ob6ecneunBaeT MpoBeIeHUE yueOHOTO KOJIOTUYECKOTO MOHUTOPUHTAa HHCTPYMEHTAIBHBIMU METOJIaMHU.
Habop npumensieTcst mpu U3y4eHUH 3KOJIOTUH, OMOJIOTUH, XUMUH, Teorpauu U MPUPOJIOBEICHHUS, a TAKKE
JUTSI THAMBUIYAIbHBIX UCCIIEAOBAHUS U TPOCKTHOM JAESATEIbHOCTH IIIKOJIHHUKOB.

Kowmrutekramnus:

- bectipoBo1HOI MYIBTUAATYHK IO SKOJIOTHYECKOMY MOHUTOPUHTY C 8 -0 BCTPOCHHBIMH JIaTYUKAMU:

- JlaTyuk HUTpAT -MOHOB

- JlaTumk xnopuj -MOHOB

- Hatuuk pH ¢ ananazonom nsmepenus He yxe uem ot 0 1o 14 pH

- Jlatunk BiaxkHoctu ¢ auanazoHoMm wusmepeHust 0...100% - JlaTyuK OCBEIIEHHOCTH C JIUarna3oHOM
n3mepeHus He yxke ueM ot 0 1o 180000 nx

- JlaTunk Temneparypsl ¢ 1MarnazoHoOM U3MepeHus He yxe yem ot -20 no +140C

- JlaTuuK 31EeKTPONpPOBOJUMOCTH € AManazoHaMu u3Mepenus He yxe yeM oT 0 1o 200 mxCwm; ot 0 no 2000
MKCwMm; oT 0 10 20000 MkCm

- JlaTuuk Temmeparypbl OKpY’KaroIllled cpelbl ¢ AUana3oHOM M3MepeHusiHe yxe dyem oT -20 go +50C c
nuana3oHoM umepenus ot 0 1o 2 D

- Axceccyapsl:

- Kabens USB coeaunuTenbuplii (2 mr.)

- 3apsiHoe ycTporcTBo ¢ kabenem miniUSB

- USB Apnanrep Bluetooth 4.1 LowEnergy

- CTepKeHb I 3aKpeIyieHUs TaTYUKOB B IITATUBE

- KpaTtkoe pykoBoIcTBO 10 dKcIUTyaTanuu 1udpoBoit mabopaTopun

- [IporpammHOe oOecrieueHue

- Meronuueckue pekomeHaanuu He MeHnee 20 pabot

- YakoBka

- Hasinuune pyccKOs3pIMHOTO CaiiTa MOJACPIKKU, HATMYKME BUACOPOIHKOB.




YUYEBHO-METOJUYECKOEN MATEPUAJIBHO-TEXHUYECKOE
OBECIIEUHEHUE OBPA30OBATEJIBHOTI'O ITPOLUECCA

1. Y4eOHO-MeTOMYECKHEe KOMIUIEKCHl JUIsi u3ydeHus Ouonoruu B 10-11
KJlaccax Ha 0a30BOM ypOBHE, CO3JaHHbIE aBTOpcKUM KojuiektuBoM (B. WM. Cupornazos,
N. b. AradonoBa, E. T. 3axapoBa), comepxaT, KpoMe Y4YeOHHMKOB, BKIIOUCHHBIX B
denepasibHbIN NEpEUCHb, YIEKTPOHHBIE MPUIIOKEHUS, YIeOHO-METOIMYECKUE MocoOus 1
paboure TeTpaiau. DJIEKTPOHHBIC TMPUIOXKEHUS JOCTYMHBI Ha OQUIMAIBLHOM CalTe
usnareapcTsa WWw.drofa.ru.

CuBornazoB B. U., AradponoBa WM. b., 3axapoBa E. T. buomorus. OOmas
ouonorus. ba3zoBeiit ypoBens. 10 kiacc: yueOnuk. - M.: JIpoda.

AradonoBa U. b., CuBornazor B. U., Korenesckas f. B. buonorusa. OOGuias
omomnorus. bazoBelii ypoBeHsb. 10 kimacc: pabodas rerpaas. — M.: [Ipoda .

MumakoBa B. H., AradponoBa W. b., Cuormazo B. WM. buonorus. OOGmias
ouonorus. bazoselil yposens. 10 kinacc: meroanueckoe nocooue. — M.: [Ipoda.

CusBornazo B. WU., AradponoBa M. b., 3axapoa E. T. buonorus. OO6mas
ownomnorus. bazoBeliii ypoBeHs. 11 kiacc: yueOauk. — M.: Jlpoda.

AradonoBa U. b., CusornazoB B. U., Korenesckas . B. buonorus. OGmias
ounomnorus. bazoBsiii ypoBeHs. 11 kiacc: pabouas tetpanb. - M.: Ipoda.

MumakoBa B. H., AradonoBa M. b., Cuormazo B. M. buonorus. OOGmias
owmomnorus. bazoBelii ypoBeHs. 11 kimace: meTonuueckoe mocoowue. - M.: [Ipoda.

Mumakosa B. H., Hoporuna JI. B., AradonoBa WM. b. Pemenue 3amau mo
reHeTHKe: yueOHoe mocooue. - M.: [Ipoda.

2. Harnsinaeie, neMoHCTpallnOHHBIC U APYTHE CPEICTBA OOYUCHHUS:

MOPTPETHI BBIIAIOITUXCS OMOJIOTOB;

repbapuu (coBpeMeHHas ¢opa);

KOJUIEKIIHS 00pa3I[0B HCKOMMAEMbIX PACTEHUH U JKUBOTHBIX;

CD (Ouomormueckue SHIUKIONEAUH, CIOBApH, CIPABOYHUKH, COOPHUKH
MIPOBEPOYHBIX 3a/laHUH, MUJAKTHYECKHE MaTepuaibl K OCHOBHBIM paszjiejlaM U TeMaM
Kypca Ha 3JICKTPOHHBIX HOCUTEISIX);

KOMILJIEKT MUKPOTIPENapaTos;

KOMILJIEKTBI IEMOHCTPAIMOHHBIX Ta0IHI] IO OUOIOTHH;

KOMILJIEKThI TPAHCIIAPAHTOB;

JIOTOK JJIs1 pa3/laTOYHOr0 MaTepuaa;

JyTa npenapoBaibHas;

JyTa py4Hasi;

MUKPOCKOII IIKOJIbHBIN;

MOJIeTTU-aNUIMKAIINK, H300pakarolne pa3IndHble OUOJIOTHUECKHE MPOIECChHl B
ob6sacTi OMOXUMUU, TCHETUKU, SMOPHOJIOTHH, SBOJIOINH, YKOJIOTHH;

Ha0op MpenapoBaIbHBIX UHCTPYMEHTOB;

Ha0Op XMMHUYECKOM MOCYABI M MIPUHAICKHOCTEHN 715 TAOOPAaTOPHBIX padoT;

ClTaii1-aTb0OMBI, TTOCBSIIICHHBIC TPOOIEMaM SBOIOIIUU U KOJIOTHH;

CIIUPTOBKA JTabopaTopHasi;

IIpuMepHBIii CIMCOK TeM JIJIS MPOEKTHBIX M HCCJIEI0BATEILCKUX PadoT
10, 11 kaaccol

1. Bribepure BaxkHOE COOBITHE B MCTOPUHM OWOJIOTHH, TOJOBIIMHA KOTOPOTO
OTMEUAETCsl B ATOM WIIH ClieayromieM roay. Pa3zpaboraiite mporpaMmy KOHKypca


http://www.drofa.ru/

HJIM BUKTOPHWHBI, HOCBHHIGHHOﬁ 9TOMY COOBITHIO.

2. [TonroToBbpTE TpE3CHTAIMIO U JOKIan Ha TeMy «COBpeMEHHOE HaydHOE
000pyIOBaHME U €T0 POJIb B PEHICHUN OMOIOTHYECKUX 3a/1aW».
3. HccnenoBarenbckas pabora «l3yuenwe mporiecca ocMOCapacTUTENBHBIX

KIeTkax». MccnenyiiTe BIUsSHUE THIEP- U TUIOTOHUYECKUX PACTBOPOB Ha MEMOpaHy
KJIETKHU.

4, Ouenure copepkaHue OCNKOB, KUPOB U YIIEBOAOB B MPOAYKTaX MUTAHUS
1o 3TUKeTKaM. COCTaBbTE MOJHOIECHHBIM pAallMOH MUTAHUS C YYETOM SHEPreTUYECKOIO
Oajanca.

S. OpranusyiiTe HCCIEIOBAaHUE MHUKPOOPTaHM3MOB B MPOAYKTAX MUTAHUS:
KBAIICHOW KamycTe, KUCIOMOJOYHBIX MPOIYKTaxX, YaHOM Tpube, APOKKEBOM TECTE U
ap.

6. Kak ocobGeHHOCTH MeTabonM3Ma >KUBBIX OpPraHU3MOB HCIIOJNB3YIOTCS B
CEIbCKOM  XO3SIIICTBE, MEIUIIMHE, MHUKpoOuosoruu, OuorexHoioruu? Haiiaure
nH(OpMaIUIO B JOMOJHUTEIBLHBIX HCTOUYHHKAX (B TUTEepaType, B IHTEpHETE).

7. Yrto Takoe akcenepamua? s oTBeTa Ha ASTOT BOINPOC HCHOJIB3YHTE
JIONTOJTHUTENbHYIO JTUTEPATYPY, pecypchl MHTEpHETA.

8. HUctopuss cenekuuu OT JAPEBHOCTH A0 Hamux JHel. Mcnome3yitte
JIOTIOJTHUTENIbHYIO JIUTEpPATypy U pecypcbl MHTEpHETA.

9. HacnencTBeHHbIe aHOMaIWMU  4YeJIOBEKa, OOYCIIOBIICHHBIC MYTallUSIMHU.

[TprunHBI pocTa YuCiIa HaCcAEACTBEHHBIX AHOMAJIHIA.

10.  IIpoBenuTe UccieOBaHUE U BHISICHUTE, KAKUE BUJIbI )KUBOTHBIX U PACTCHUN
B Balllell MECTHOCTHU SIBJISIOTCSA 3HJIEMUKAMH, a Kakue - Kkocmomnonutamu. Iloarorosere
OTYET O MpOoJIeTaHHON pabdoTe.

11.  Cobepure mH(pOpMAIHMIO O KUBOTHBIX C IMpEeAOCTEperarleld OKpackoil B
Bareit MmectHocTu. Crenaiite HGOPMAIIMOHHBIN CTEH] PO 3TUX KUBOTHBIX.

12.  W3ydeHue rumore3 MPOUCXOKJIEHHUS YEJIOBEKa, BOSHUKIIUX B pPa3IUYHbIC
uctopuieckue nepuoasl. CocTaBpTe JOKIA] WU CAETANTE CTEH]T Ha ATY TEMY.

13.  OueHutTe OCHOBHBIE OJKOJOTMYECKHE HApyIIECHHs B BalleM peruoHe.
HNudopmanmio no pe3yibraTaM OLEHKH MPEICTaBbTe HA CalTe IIKOJIBI MU MPEII0KHUTE
TSl TyOJTMKAIIU B MECTHOM Ta3eTe.
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