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[HosicHuTe/IbHASA 3alIUCKA
PaGouas mporpamMMa cocTaBjieHa Ha OCHOBE OCHOBHOI 00II€00pa30BaTeIbHOM MPOrPaMMbI CPEITHETO
obmiero obpa3oBanus, MpUMepHO mporpammel o ouonoruu, YMK (B. b. 3axaposa, C, I. MamoHTOBa,

H.N. Conuna

PabGouass mporpamMmma peanmsyercs B y4YeOHHMKaX OHOJOTHHM M Y4eOHO-METOAMYECKUX IMOCOOMSIX,
CO3IaHHBIX KOJUIEKTHBOM aBTOPOB MoJa PykoBojcTBOM B.b. 3axapoBa. Beibop YMK oOwsicHseTcs Tem,
YTO JIOTMKAa HM3JI0KEHHUsI MPOrPaMMHOTO Marepualia COXpaHseT Jydllde TPaJuluu B Iojade yueOHOro
MaTepuana C IOCTENEHHBIM YCIOXKHEHHEM YPOBHS €ro HU3JI0KEHHS B COOTBETCTBUU C BO3PACTOM
yUYaIIUXcs, NpEAroyaraeT IocieAoBaTelbHOe (OPMHUPOBAHHE W PA3BUTHE OCHOBOIOJATAIOIINX
ouonornueckux moHATHH ¢ 10 mo 11 kjacc , HAKOMJIEH ONBIT MPAKTHYECKON peaau3aluyd 3TOTO
KOMITJIEKCAa B METOJMYECKOM CHUCTEME yUWTeNs, OH OTBEYAaeT IMpOrpaMMe 3KOJIOTHYECKOro 0Opa3oBaHUS
IIKOJIBI.

Lenn u 3axayn U3y4yeHus: Kypca:
Heab: U3yunTh TeOpETUUECKHE U MIPUKIAIHBIE OCHOBBI 00IIIeH OMOIOTHH.

3amaum:

OcBoeHME 3HAHUU O OMOJOTMYECKHX CUCTeMax (KJIeTKa, OPraHu3M); UCTOPUM Pa3BUTHUSI COBPEMEHHBIX
NPEACTAaBICHUH O JKUBOH NPUPOAE; BBIAAIOIIUXCS OTKPBITUSX B OHMOJIIOTHYECKOW HayKe; pOJH
Ouonornyeckoil Hayku B (JOpMHUPOBAHUM COBPEMEHHON €CTECTBEHHOHAyYHOH KapTHHBI MHUpa; METOAAX
HAy4YHOT'O MIO3HAHH.

Pa3zBuTHe mo3HaBaTEIbHBIX MHTEPECOB, MHTEIICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
U3yYCHHS BBIAIOLIMXCS JOCTHXKEHUH OMOJIOTHH, BOIIEIINX B O0IIEUETIOBEUECKYIO KYIbTYPY; CIOKHBIX
Y NPOTUBOPEYMBBIX ITyTEH PA3BUTUS COBPEMEHHBIX HAYYHBIX B3IVI0B, UIEH, TCOPUN, KOHLICTILUH,
Pa3IMYHbIX TUIIOTE3 B X0JIe pabOThI ¢ Pa3TIMYHBIMUA UCTOUHUKAMU HH(POPMALIUH.

Bocnuranue yoex1eHHOCTH B BO3MOXXHOCTH ITO3HAHUS KHUBOH MPUPO/IbI, HEOOXOAUMOCTH OEpeKHOTO
OTHOILIEHUS K IPUPOJIHON cpejie, COOCTBEHHOMY 3/I0POBBIO; YBAKEHUSI K MHEHUIO ONIOHEHTA MpU
o0CyXIeHUH OMosIornuecKux npoodiiem; Mcnonp3oBanyue NpuoOpEeTeHHbIX 3HAaHUH U YMEHUH B
[IOBCEHEBHOM KU3HHU U1 OLICHKU IIOCJIEICTBUN

CBOEH JIeATEIbHOCTH 110 OTHOLIEHHUIO K OKpY’Kalollel cpeie, 310POBbI0 APYIHX JIIOAEH U COOCTBEHHOMY
37I0POBBI0; O0OCHOBaHUS W coOmoAeHUus Mep mnpoduiIakTuku 3a00JIeBaHM, IMPAaBHJ TOBEACHUS B
IIPUPOJIE.

Onucanue Mecra y4e0HOro npeaMera B y4eOHOM ILIaHE.

VYyebGHOe copepkaHle Kypca OMOJIOTHH BKIIIOYAET CIEIYIOIIUE pa3ebl:

10 xnacc: 102 yacoB, B ToM uncie 9 nabopatopHbIX padoT

11 xmacc: 102 gaca, B ToM uuciie 4 nabopatopHbie paboOThI

dopmamu  opraHu3aldd  00pa30BaTENIBHOIO Ipolecca SBISIOTCS  YPOKH, OSKCKYpPCHH,
CEeMMHApbI, JIEKIUH, MpaKTUYecKhue paboTbl, mnpoekTsl. [Ipeobmamaromue ¢GOpPMBI  TEKyIIEro
KOHTpPOJII 3HAHUH: CTaHJAPTU3UPOBAHHBIE INHCbMEHHbIE PaOOTHI, IPOEKTbI, MNPAKTUYECKUE U
naboparopHbie paboThl, TBOpUECKHE PAaOOThI, MPOMEXKYTOUHAS M UTOTOBasl ATTECTALMS YUaIlUXCS.



1.Ilnanupyembie pe3y/ibTAaThl OCBOEHHS YUeOHOI0 mMpeaMeTa

2KuiBble OpraHnu3mbl

Yyamuiics Hay4uTcs:

* XapaKTepHU30BaTh OCOOCHHOCTHU CTPOCHHUSI U MPOLIECCOB KU3HEACATEIbHOCTH OHOTOTHYECKUX
00BEKTOB (KJIETOK, OPIraHU3MOB), UX MPAKTUYECKYIO 3HAYUMOCTH;

* IPUMEHATh METOJbl OMOJOTMYECKOM HAyKH ISl M3YYEHHUsS KJIETOK U OPTaHU3MOB: MPOBOIUTH
HAOMIOIEHUST 3a JKUBBIMH OpPraHM3MaMM, CTAaBUTh HECJIOXKHBIE OHOJOTMYECKHE HKCIEPUMEHTHI U
OOBSICHATH UX PE3YJIHTATHI, OMUCHIBATH OMOIOTHIECKUE OOBEKTHI U TIPOIIECCHI;

* UCIOJIb30BaTh COCTABJISIFOLINE MCCIEAOBATENBCKOM M MPOECKTHOU AESTEIbHOCTU MO H3YyYEHHUIO
JKUBBIX OPraHW3MOB (TIPUBOJIUTH JIOKA3aTeNbCTBA, KIACCU(UIMPOBATh, CPaBHUBATh, BBISABIATH
B3aUMOCBSI3H);

* OPUEHTHUPOBATHCS B CUCTEME TTO3HABATEIHHBIX IIEHHOCTEN: OIEHNBATh MH()OPMAITHIO O JKMBBIX
OpraHu3Max, MOJy4aeMyl0 U3 Pa3HbIX UCTOUYHUKOB; MTOCIEICTBUS ACSITEIIBHOCTH YEIOBEKA B IPUPOJE.

Yyamuiics DOTYYUT BO3MOKHOCTh HAYYHUTHCS:

* coOmroaTh mpaBuia paboThl B KaOWHETE OMOJIOTHH, ¢ OMOJIOTHYECKUMU TTPHOOpaMu 1
MHCTPYMEHTAMU;

* UCIIONIL30BATh IPUEMBI OKA3aHMS MEPBOW MOMOILIM IIPU OTPABJIECHHMHU SIOBUTHIMH TpUOAMHU,
SITOBUTHIMU PACTECHUSIMH, YKyCaX JKHUBOTHBIX; paOOTHI C ONPEACITUTEISIMA PACTCHUI; BBIPAIIMBAHUS U
Pa3MHOXKEHHUS KYJbTYPHBIX PACTCHHM, IOMAIIHUX KUBOTHBIX;

* BBIJICTISITh 3CTETUYECKUE JIOCTOMHCTBA OOBEKTOB YKHBOW TIPHPO/IBL;

* OCO3HAHHO COOJIIOJIATE OCHOBHBIEC MPUHITUIIBI U TIPAaBUJIa OTHOIICHHSI K )KMBOM TPUPOJIE;

* OPUEHTHPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM U IICHHOCTEH MO OTHOIIEHUIO K OOBEKTam
’KUBOM TIpUPOIbI (MIPU3HAHUE BBICOKOHW LEHHOCTU XXKHM3HHM BO BCEX €€ NPOSBIECHMAX, DKOJOTHYECKOE
CO3HAHME, YMOLIMOHAILHO-IIEHHOCTHOE OTHOIIIEHHE K 00BEKTaM >KMBOM IPUPO/IbI);

* HAXOJWTh HWH(MOPMAIMIO O PACTEHUSX M KUBOTHBIX B HAyYHO-TIOMYJSIPHOW JHUTEpaType,
OMOIIOTUYECKUX CIIOBAPSX M CHPABOYHMKAX, aHAJTM3UPOBATH, OLECHUBATh €€ M NEPEBOAUTL U3 OIHOM
(GOpMBI B IPYTYIO;

* BEIOUpPATH 11EJIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX JICUCTBHUSAX U MOCTYIIKAX MO OTHOIICHHUIO
K )KMBOH NIpUpOJE.

YenoBek U €ro 310poBbe

Yyamuiics Hay4nuTcs:

* XapaKTepru30BaTh 0COOEHHOCTH CTPOCHUS U MIPOIECCOB KU3HEAEATEIIbHOCTH OpTaHu3Ma
YeNoBeKa, MX MPAKTUYECKYI0 3HAYUMOCTH;

* IPUMEHATh METOABI OMOJIOIMYECKOW HayKH MPU H3YyYEHHH OpraHu3Ma 4YeJoBeKa: MPOBOIUTH
HAOJIIOJICHUSI 32 COCTOSHUEM COOCTBEHHOTO OpraHW3Ma, W3MEpPEHHUs, CTaBUTh HECJIOKHBIE
OMOJIOTHYECKHUE IKCIIEPUMEHTHI U OOBSICHITH X PE3YJIbTATHI;

* UCIOJIb30BAaTh COCTABJISIFOIIUE HCCIIEIO0BATEIHCKOM M MPOCKTHOM JESITEIbHOCTU O M3yUYEHHUIO
OpraHu3Ma 4YeJOBEKa: TPUBOJUTH JOKA3aTEIhCTBA POJICTBA UEJIOBEKA C MJICKOMUTAIOIIUMHU
JKUBOTHBIMHM, CpPaBHMBAaTh KIIETKH, TKaHH, MPOLECChl >KU3HEAEATEIbHOCTH OpPraHM3Ma 4YeEJIOBEKa;
BBISIBJISITH B3aUMOCBSI3U MEXIy OCOOEHHOCTSIMH CTPOCHHUS KIIETOK, TKaHEH, OPraHOB, CHCTEM OpPraHOB
U uX QyHKIHUIMH;

* OPUCHTHUPOBATHCS B CHCTEME II03HABATEIbHBIX IICHHOCTEH: OICHWBaTh HHGPOpMALUIO 00
OpPraHM3ME YeJIOBEKa, MOIyYaeMyl0 M3 Pa3HbIX MCTOYHHKOB, IOCJICICTBUS BIUSHUS (DAKTOPOB pHCKa
Ha 3JI0pPOBbE UEJIOBEKA.

Yyamuiics 1oJy4YuT BO3MOXKHOCTb HAYUUThC:

* UCTIOJB30BaTh Ha TPAKTUKE IIPUEMBI OKA3aHHMS IEPBOH IIOMOLIM IIPU  MPOCTYAHBIX
3a00NEBaHUSAX, OXKOraX, OOMOPOXKEHHUSAX, TpaBMaxX, CIACEHWU YTOMAIOIIETO; palMOHATHLHOU
OpraHu3allvK TPyJa U OTAbIXa; MPOBEICHUS HAOMIOIEHUH 32 COCTOSTHUEM COOCTBEHHOTO OpPTraHU3Ma;

* BBIJICJISITh 3CTETUUECKUE JOCTOMHCTBA YEJIIOBEUECKOr0 TEa;

* peasn30BbIBaTh YCTAHOBKH 3/10pOBOr0 00pasa *HU3HU;




* OPUEHTHPOBATHCS B CUCTEME MOPAJILHBIX HOPM H LIEHHOCTEH 10 OTHOIIEHUIO K COOCTBEHHOMY
3JI0POBBIO U 37J0POBBIO IPYTHX JIOJIEH;

* HAXOJWThH B YUCOHOW U HAYIHO-TIOMYJISIPHON JINTEpaType HHPOPMALIHIO 00 OpraHu3Me
yesoBeKa, OQOPMIISTE €€ B BHJE YCTHBIX COOOLIEHHMH, TOKIAN0B, peepaToB, Pe3eHTAIHIA;

* QHANIM3UPOBATh U OIICHUBATh 1IE€JICBBIE M CMBICIOBBIC YCTAHOBKM B CBOUX JEUCTBUSAX U
MOCTYTKAX [0 OTHOLICHHWIO K 3JOPOBBIO CBOEMY M OKPYXKAIOIINX; MOCIEACTBHS BIMSAHUSA (PaKTOPOB
pHUCKa Ha 3I0pOBbE YEJIOBEKA.

OO61re 6MOTOrHYECKHe 3aKOHOMEPHOCTH

Yyamuiicss HayduTcs:

* XapaKTepu30BaTh 00IIHMe OMOJIOrHYECKHE 3aKOHOMEPHOCTH, UX MPAKTHUECKYIO0 3HAYMMOCTh;

* IPUMEHSATh METO/Abl OWOJIOTMYECKOH HAayKW JUIsi W3YyYeHHs OOMMX OWOIIOTHUYECKUX
3aKOHOMEPHOCTEH: HAOI0AaTh M OMKCHIBATh KJIETKM HAa TOTOBBIX MHKpOIpENaparax, 3KOCHUCTEMbI
CBOEM MECTHOCTH;

* UICTIOJIB30BaTh COCTABJISIFOIINE MPOCKTHONW U HCCIEN0BATEIbCKON JESITENFHOCTH MO M3YYECHUIO
o0mux  OMOJOTMYECKUX  3aKOHOMEpPHOCTEH, CBOMCTBEHHBIX JKMBOW  MPHPOJE; MPHUBOAUTH
JI0Ka3aTeabCTBa HEOOXOIMMOCTH 3aIIUTHI OKPYXKAIOUIeH cpebl; BhIIEIATh OTIMYUTEIbHbIE TPU3HAKU
YKUBBIX OPIraHU3MOB; CYIIIECTBEHHBIE TPU3HAKU OMOJIOIMUECKUX CUCTEM U OMOJIOTMUECKHUX MTPOLIECCOB;

* OPHEHTHPOBATHCS B CUCTEME MTO3HABATEIbHBIX IEHHOCTEH: OIICHNBATh HH(POPMALIUIO O
JESITEIbHOCTH YEJIOBEKA B IPUPOJIE, TOJIy4aEMYI0 U3 Pa3HbIX UCTOUHUKOB;

* QHAJIM3MPOBATH U OLIEHUBATb MOCJIEACTBUS ACSITEILHOCTH YEJIOBEKA B IPUPOJIE.

Yyauuiicsd NOoJyYUT BO3MOXKHOCTb HAYYHUTHCS:

* BBIJIBUTATh THUIIOTE3bI O BO3MOXHBIX TTOCJICICTBUAX JICATEIHHOCTH YEJIOBEKA B IKOCUCTEMAX U
ounocdepe;

* apTyMEHTUPOBAThH CBOIO TOUKY 3PEHHUS B XOJIe AUCKYCCUH MO 00CYKACHUIO.




2. Coaep:xanue yueOHOro nmpeamMera

10 kaacc

BBeneunue 1 gac.
Yacte 1.IIponcxokaeHne v HayadbHbIC TAIMbI PAa3BUTHS KU3HU Ha 3emie (12 )

Paznen 1. MHoroo6pasue xuBoro mupa. OCHOBHBIC CBOMCTBA KMBOI MaTepuu (54)
1.1 VYpOBHM OpraHu3alluy )KUBOW MaTepuu (2 yaca)
Kuznp kak ¢opma cyiiecTBoBaHus Matepuu. JKU3Hb U )KUBOE BEIIECTBO. YPOBHH OpraHU3aLuU
YKUBOW MaTepUU U MIPUHITUTIBI UX BBIJCICHHUS.
1.2 Kpurepuu xuBbIx cucreM (3 yaca)
EnuHCTBO XMMUYECKOTo cocTaBa kuBoil Matepuu. Kiierounoe ctpoenune oprannzmoB. OOMeH BEUIECTB
¥ camoperymsiuuss B Oumonormueckux — cucremax. l[omeocras.  CamMoBOCIpOM3BEACHUE.
HacneactBeHHOCTh U M3MEHUYMBOCTD, X MPOSBICHUS HA PA3IMYHBIX YPOBHSX Opranuszanuu. Poct u
pa3Butue. Paznpaxumocts. PUTMUYHOCTH NPOLECCOB KU3HEACSTEIbHOCTU. J[MCKPETHOCTH KHBOTO
BEIIECTBA M B3aMMOOTHOILIEHHWE 4YacTH W 1LEJoro B OuocHcTeMax. DHEPro3aBUCUMOCTb >KUBBIX
OpraHU3MOB.
Paznien 2. Bo3HUKHOBEHME XKU3HU Ha 3emiie (7 4acoB)
2.1 Ucropus npeacTaBieHUl 0 BOSHUKHOBEHUH KU3HHM (2 Yaca)
Mudonornyeckue npeacrabieHusi. [lepbie HayuyHbIe MOMBITKA OOBSICHEHHS CYIIHOCTH U Ipolecca
BO3HMKHOBeHUs xu3HU. Onbitel @.Peau, B3rsiael Y.Iapses, J.Hunrema; skcnepumentsl Jl.Ilacrepa.
Teopun Beunoctm ku3HuM [.Puxrepa u gpyrux. MartepuanucTudeckue IPEACTABICHUS O
BO3HUKHOBEHUHM JKM3HM Ha 3emse. [Ipennochliku BO3HUKHOBEHHMS KU3HU: KOCMHMUYECKHE,
IJIaHETapHbIE, XUMUYECKHE.
2.2. CoBpeMeHHbIE MPEICTaBICHHs O BOSHUKHOBEHUH KU3HH (2 yaca)
Barmsaer  O.dldmrorepa, Jx.Dnnena. DBOMIONMA XUMHUYECKHX DJIEMEHTOB B KOCMHUYECKOM
npoctpancte. [lepBuunas armocdepa 3emMiid, UCTOYHHKH SHEPTHU. YCIOBHUS Cpelbl Ha JApPEBHEH
3emite. Teopuss AU Onapuna, onbiTel C.Mumepa. Xumudeckas 3Boirous. HeOnonorndeckuit CHHTE3
OpraHMYECKHX COCIUHEHUM.
2.3Teopuu poUCXOXKACHHS TpoToOHOTIONUMEpOB (19ac)
3nauenue pador C.Dokca u [x.bepnana. Huskoremneparypuas teopus K.Cumonecky u @.Jlenema.
KoauepBaTHble Kariy U ux 3BooLMs. Teopuu NpoUCXOKIEHUS IpoToOoronoaumepoB. 'nnoreza mupa
PHK.
2.4.9Bomonus npotoOuoHToB( 1)
Bo3HUKHOBEHHE HEPreTHYECKUX CHCTEM: poiib nupodocdara. OOpa3oBaHue noauMepon. Poib
SHEPTUU COJHEYHOTO cBeTa. Bo3HMKHOBeHHE (pOTOCHHTE3A.
2.5.HavanbHbIe Tansl Onosioruueckoi »Bomoruu (14ac)
[Ipokapuoruyeckue KiIeTKU. Teopusi CUMOMOIEHETUYECKOTO MPOUCXOKICHHUS AYKapUOTHYECKOU
KJIeTKH. Teopuu MPOUCXOXKACHUS MHOTOKIETOYHBIX opraHu3moB (O.Iekkens, W.M.Meunukos,
A.B.NBaHoB)
Yactp 2. Yyenue o kietke (37 4acoB)
Paznen 3. Xumunueckas opranuzanus kiaeTku (14 yacos)
3.1. Heopranuveckue BemecTBa B COCTaBe KJIeTKH (19ac)
DneMeHTapHBI COCTaB JKMBOTO BemlecTBa Ouocheprl. Makpo u MuKposneMeHTH. Bopa; ee
XUMHUYECKHE CBOMCTBA U Ouonornuyeckas poib [uapoduibHocTs U THApOdOoOHOCTH. Conu
HEOPraHMYECKUX KHUCIIOT; WX BKJIAJ B OOecCHeyeHHe MpOLEeCcCOB XU3HenesTeapbHocTu. OcMoc u
ocMoTHYeckoe aBineHue. bydepHbie cucTeMbl KIETKH U OpraHu3Ma.
3.2. Opranunyeckue BemiecTBa kietku (13 gacoB)
buonornueckue nonumepsl-0enku. CTpykTypHas opraHu3anusi Mojekyn Oenka. CBolcTBa OEIKOB.
Jlenatyparust u peHarypanus. OyHKIH OEIKOBBIX MOJIEKYNI. bHomorndeckue KaTamm3aTOpbI-OCIKH.
Ponpb GenkoB. AHTHTENA. YIIIEBOMBI B )KHU3HH PACTEHUH U )KUBOTHBIX,




rpuboB 1 MHKpoopranu3moB. CTpoeHue U Ouojiorndyeckas pojib OWOMOIMMEPOB — IOJIMCAXApUIOB.
Kupsbl. OcobenHoctu crpoeHuss xupoB u JjunounoB. Hyxiennossle kucnotel JHK- Monexyns
HACJEJCTBEHHOCTH; HCTOpHUsS  W3y4YeHMs. YpPOBHM  CTPYKTYpHOM  opranmsanuu. [IpaBuio
KOMIUTMMEHTapHOCTH — mpaBwio Yapradda, apoitnas crimpans (k. Yorcon, @.Kpuk). ['eneTnueckumii
xoz. CpoiicTBa koma. I'eH: crpykrypa u ¢ynkuuu. ['enom udenoBeka. Penymnukanus JIHK, nepenaua
HACJIEICTBEHHOH MH(OpMALIUU U3 TIOKOJIEHUS B IIOKOJICHHE.

Jlabopamopnas paboma 1 . DepmenmamusHoe pacujeniienue nepoKcuoad 6000p00d 6 MKAHIX
opaanusma. 2. Onpedenenue Kpaxmana 6 pacmumenbHblX K1emKax.

Paznien 4. Peanu3zanus HacnenctseHHON nHpopmaryu. Merabonnsm (8 yacoB)

4.1. Auabonu3zm (6 yacoB)

Perynsnus akTHBHOCTH T'€HOB NIPOKAPHOT; OMEPOH. Peryssiys akTHBHOCTH T€HOB 3yKapHoT. CTpyKTypHas
4acTh TeHa. PerynmsropHas yacTh reHa: MpOMOTOPBI, HHCYJISITOPHI, SHXaHCEepHl. [lepenada HacaeCTBEHHON
nHpopmaryu. Tpanckpumnius. Tpancsuus. PHK. buonornueckuii cunres 6enkos.

4.2. Karabomusum (1 gac)

Crpykrypa u Qynkmuu AT®. DTamel 3HEPreTHYecKoro oomMeHa. ABTOTPO(]HBIN U reTepoTpOdHBIH
TUNBI 0OMeHa. AHa’poOHOE U a’dpobHOe pacuierieHre Moekyl. Ilonstue o romeoctase. [TpuHIUIbI
HEPBHOM Y 3HJIOKPUHHOM PETYILIAN IIPOLECCOB MPEBPAILECHUS BENIECTB U SHEPTUHU B KIIETKE.

4.3 ABtoTpodHslii TUIl 0OMeHa (1uac)

®otocunres. Tunsl GOTOCHHTE3a M UICTOYHUKHU BOJIOPOJIA /A1l 0Opa30BaHUs OPraHUYECKUX MOJIEKYJL.
XeMOCHHTES.

Pasznen 5. Ctpoenue u dynknunu kierok (16 yacos

5.1. [Ipokapuotnueckas kieTka (2 dyaca)

[Ipenmer u 3amaun LUTONOrMU.MeTObl M3yUeHUsl KJIETKU: CBETOBas W AJIEKTPOHHAS MUKPOCKOIUS;
OMOXMMMUYECKHE U UMMYyHOJOruueckue Mmetonsl. CTpoeHHe LMTOMIa3Mbl OakTepHATbHON KIIETKH.
I'enetnueckuit ammapar Oaktepuil. ABTOTpO(HBIE U TeTepoTpoHble OakTepuH, a’poOHbBIE U
aHa’poOHbIe MUKpoopranuiMsel. CriopoobpazoBanue. PazmMHoxenue. Poimb mpokaproT B OMOLIEHO3aX.
5.2. Dykapuotnueckas kieTka (8 yacoB)

MeMOpaHHBIi NPUHLIUI OpraHU3aluu KJIeTOK. OpraHeiulbl HUTOIUIA3MBbl, UX CTPYKTypa M (QYHKIUH.
CrienmanbHble OpraHoMibl LUTOIIa3Mbl. B3anMopelcTBUe OpraHoujioB B OOECHEUEHHH IPOLIECCOB
Mmetabonu3ma. KiletouHoe $Apo — LEHTpP YHPaBIECHUS KU3HEICSATEIbHOCThIO KIETKH. CTPYKTYpBI
KJIeTOuHOro siapa. Juddepennmanbaas akTuBHOCTh TeHOB. XpPOMOCOMBI. JIMIIIOUAHBIN U rarjaouaHbIH
HabOp XpOMOCOM.

Jlabopamopnas  paboma  3.M3yuenue  cmpoeHus — pacmumenbHOuU U HCUBOMHOU KIEMKU.
4.Habniooenue 3a 0gudicenuem yumoniasmol 8 pacmumenbHblX KI1emKax.

5.3.Ku3HeHHblid 1UKI KIeTku. Jlenenue kietok (3 yaca)

Knerku B MHOTOKIIETOUHOM Opranusme. [luddepeHurpoBka kineTok. JKU3HEHHBINH UK KIETOK. TKaHU
opraHu3ma: OOHOBIISIOLIMECS, PAacTyIINe, cTabuIbHbIe. Pa3MHOXKeHHe Ki1eTok. MuTo3. bruonornyeckuit
cMbIcsl MuTo3a. dakTopsl pocTta. 3anmporpaMMHUpOBaHHAs KJIETOYHAs THOENb — aromnTo3, PeryJsius
aronito3a. Perenepanusi. HapyrieHuss MHTEHCHMBHOCTH KIJIETOYHOTO DPAa3MHOKEHHS W 3a00JIeBaHUS
YeJI0BeKa U JKUBOTHBIX.

5.4 OcoOGeHHOCTH pacTUTENBHBIX KIETOK (14ac)

OcoOeHHOCTH CTPOCHUS PACTHTEIBHBIX KIeTOK. OCOOCHHOCTH CTPOCHHS KIIETOK TPHOOB.

Bxittouenus, 3HaueHUE U poJib B META00IN3ME KIIETOK.

5.5 Knerounast Teopust CTpoeHuUs1 OpraHnn3moB.(149ac)

Wctopus pasButus kinerouHod teopuu: padorel M.Ineiinena, T.IllBanna, P.bpoyna, P.Bupxosa u
Opyrux ydeHbIX. OCHOBHBIE IIOJOXKEHHS KIETOYHOW TEOpUH. 3HAYCHUE KIECTOYHOM TEOpUU IJIs
pa3BUTHs OHOJIOTHU.

5.6. Hexuierounast popma »xxu3uu. Bupycsr (1 yac)

Bupycbl —BHYTpPUKIIETOYHBIE Napa3uThl HA T'E€HETUYECKOM YpoBHE. OTKpbITHE BHPYCOB. MexaHU3M
B3aMMOJIEHCTBUS BUpYcCa U KJIETKH, HH(EKIHUOHHBIN Ipouecc. BepThkanbHblil 1 TOPU30HTAIBHBIN THIT
nepeaaun BUpycoB. BupycHsie 3a001eBaHus PACTECHUI U )KUBOTHBIX.



Bupychsbie 3a0oneBanus y yenoBeka. bakrepuodaru. [Ipoucxoxaenne BupycoB. Mepsl mpodhUIakTUKH
pacnpoCTpaHeHUs: BUPYCHBIX 3a00JI€BaHUII.

YacTts 3. Pa3MHOXKEHUE U Pa3BUTHE OPTraHMW3MOB (27 4acoB)

Paznen 6. Pa3MHO)KeHME OpraHu3mMoB (7 4acoB)

6.1. becnionoe pasMHOXeHHE pacTeHUH U )KUBOTHBIX (1 yac)

@opmbl  Oecronoro pasMHOXKEHHS: MHTO3, CIOpPOOOpazoBaHHeE, IOYKOBaHME. BererarnBHOe
pazMHoKeHHe. bronornueckuii cMbICI 6€CTIONOro pa3MHOKEHUSI.

6.2. ITomoBoe pa3MHOX)eHHE (6YaCOB)

[TonoBoe pa3mHOXeHue, Ouonormueckuii cmpicia. ['amerorene3. Ilepmonpl: 0Opa3oBaHHs MOJOBBIX
KJIeTOK; Meiio3. Konbloranus, kpoccunrosep. bruonornueckoe 3HaueHre U cMbIci Meo3a. OcCOOEHHOCTH
cuepMartoresesa u ooreHe3a. OcemeHeHMe U OIUIONOTBOpeHHE. HapyxkHoe u BHyTpeHHee
orogoTBopenue. IlapreHorenes.

Paznen7. Onrorenes (204acoB)

7.1 Kparkue uctopuueckue cseaeHus (1uac)

«Ucropust pazButusg kuBOTHBIX» K.bapa u ydeHume o 3apoibllIEBBIX JIMUCTKaX. OBOJIIOLMOHHAS
smOpuonorusi: paborsl AO Kopanesckoro, M1 Meunukoa, AH Cesepuosa. [IpuHnuns pazButus
0eCr03BOHOYHBIX U TTO3BOHOYHBIX.

7.2. OMOpuoHanbHbBIN Tiepuo pa3BuTus (10 yacoB)

Tunsl SHIEKIETOK; MOJSPHOCTh, PACIPENEICHUE KEJITKa U TeHEeTHYECKUX aeTepMuHaHT. O00I0uKU
Allla; AaKTUBALlUA OIUIOJOTBOPEHHBIX SHLEKIETOK K pa3BUTHIO. (OCHOBHBIE 3aKOHOMEPHOCTH
npobnenust. OOpa3zoBaHue OJIACTYJIBI, TacTpyJsibl. ['OMOJNOTHSI 3apOJNBIINIEBBIX JIMCTKOB. Heupyssius.
Perymsimust  sMOpHOHANBHOTO pa3BUTHA. [ €HETHUECKHWH KOHTPOJIb pa3BUTHA. Poimb HepBHOU U
SHJAOKPUHHOU CHUCTEM.

7.3. [TocTaMOpHOHANBHBIN TTepHoA pa3BUTHs (2 yaca)

[Tpsimoe pa3ButHe. Hempsimoe pa3BuTHE: TONHBIM W HEeMONHBIA MeTaMop¢o3. bronornyeckuii cmpica
pa3BuTua ¢ Meramopdo3oMm. Craauud NOCTIMOPHOHAIBHOTO PAa3BUTUS NPU HENPSIMOM DPa3BUTHU.
Crapenue u cMepTh. buonorust mpoaoIKUTENTEHOCTH KU3HH.

7.4. O61Me 3aKOHOMEPHOCTH OHTOreHe3a (1yac)

3akoH bapa. buorenernueckuii 3akon I'ekkens, Mromiepa. Pa6otst AH CeseprioBa 06 a3MOproHanbHON
M3MEHYHBOCTH.

7.5. Pa3BuTHe opraHu3Ma U OKpy»xaroias cpeza (4 daca)

Pons  daxTopoB okpykaromeit cpeabl B AMOPHOHAJIBbHOM M MOCTIMOPHOHAIHHOM Pa3BUTHU.
Kputnueckue nepuoasl pazButus. BiusHue M3MEHEHHUH romMeocTa3a OpraHu3Ma MaTepu M IUioja B
pe3yabTaTe BO3JACHCTBUS TOKCMYECKMX BEUIECTB HA XOJ 3MOPHOHAIBHOIO M MOCTIMOPHOHAIBLHOTO
pa3BUTHSL.

7.6. Perenepanus (2uaca)

[lonsiTue o pereHepanuu: BHYTPUKJIETOYHAsl, KJIETOYHAas, TKaHEBas W OpraHHas pereHepaius.
@dusnonoruyeckass M penapaTuBHAs pereHepanus. OBOJIOLMSA CIOCOOHOCTHM K pereHepauuu y
MTO3BOHOYHBIX KUBOTHBIX.

Yacte 4 OCHOBBI T€HETHKH U CEJIEKIHH (25 4acoB)

Paznen 8. OcHOBHbIE TOHATUS TEHETHUKU (3 yaca)

[IpencraBnenus ApeBHUX. B3rysiibl CpeIHEBEKOBBIX YUEHBIX Ha MPOIIECCHI HACIEAOBAHUS TPU3HAKOB.
Ucropust pa3Butust reHeTUKU. OCHOBHBIE MOHATHS TE€HETUKH.

[IpusHaku u cBoricTBa; ['eHbl, aienbHbIE TeHbl. | OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTAHU3MBI.
I'enortur, denotun, reHohoH .

Paznen 9. 3akoHOMEPHOCTH HACIEeI0BaHUS MPU3HAKOB (12 YyacoB)

9.1. I'mbpunomornueckuii meron (1 gac)

Metoapl W3y4eHUsT HACIEICTBEHHOCTHM W HW3MEHUYMBOCTHU. [IpMHIMIBI M XapaKTepUCTUKHU
ruOpuaonoruyeckoro Mertofga Meunzens. J[pyrue reHeTuueckre MeTOIbl.

Jlabopamophas pabomal. Pewenue cenemuyeckux 3a0a4 u cocmasieHue poooCilo8HbIX

9.2. 3axonbsl Mennens (4 yaca)

3aKOHOMEPHOCTH HacCleI0BaHUs NPU3HAKOB. MoHOrnOpuaHoe ckpemuBanue. [lepsoiit 3akon Menaens
— 3aKOH JoMUHHpoOBaHus. [lolHOE M HEMOJIIHOE TOMUHUPOBAHKUE, MHOKECTBEHHBIN ajuienn3M. BTopoit
3aKOoH MeH/ens — 3aKOH pacileryieHus. 3aKOH YUCTOThI TaMET U €ro




LUTOJIOTHYecKoe 000CHOBaHUE. AHANU3UpYIolllee CKpeluBanue. Jurudpunnoe u noiuruOpuaHoe
ckpenuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO KOMOMHHUPOBAHHUS.

Jlabopamopnas pabomab. Peuwienue ceHemuyeckux 3a0a4 u cocmasierue poooci08HbIX

9.3. XpoMocomHas Teopus HacaeacTBeHHOCTH. CleIeHHOe HaclieJoBaHue TeHOB (24) ['pynisl
cuemieHus reHoB. CLEIUIEHHOE Hacael0BaHue Npu3HakoB. 3akoH T.Moprana. [TonHoe

Y HETIOJIHOE CIIeTIIIEHHE TeHOB. PaccTosHue MexX 1y reHaMH, TeHEeTUYeCKHe KapThl XpOMOCOM
Jlabopamopnas paboma7.PewieHue ceHemuyeckux 3a0ay

9.4 I'eneruka nosa. HacnenoBanue nmpu3HakoB, CHEIVICHHBIX ¢ 11oJIoM (1 1ac)

['omorameTHBIN 1 reTeporaMeTHbIN Mo, ['eHeTndeckas CTpyKTypa MOJOBBIX XpoMOcoM. [ eHeTnyeckue
KapThl XpOMOCOM 4YeJlIoBeKa. XapaKTep Hacjael0BaHUs MPU3HAKOB Yy YeloBeKa. | eHHbIe

U XpPOMOCOMHBIC aHOMAJIMH Y YeJIOBEKa M BBI3BIBAEMbIC UMU 3a00s1eBaHus. Mepbl MPOPIIAKTUKH
HACJIEJICTBEHHBIX 3a00JI€BaHUH.

Jlabopamopnas paboma8. Pewenue cenemuueckux 3a0ay

9.5. 'enoTun kak 1enocTHas cucrema (4daca)

B3aumogeiicTBue amienbHbIX U HeaJuleabHbIX TeHoB. [IneifioTponus. DKkcnpecCUBHOCTD U
MEHETPAaHTHOCTh T€HA.

Paznen 10. 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 YaCOB)

10.1. HacnencTBeHHass u3MEHYMBOCTH (44aca)

OcHoBHbIE (OpPMBI U3MEHUYMBOCTU. | eHOTUIIMYECKass W3MEHYHBOCTh. MyTtaruu. CBoiicTBa MyTalui.
[TonyneranpHble W JeTanbHble MyTanuu. [IpuuumHBl ¥ dYacToTa MyTanuil. DBONIOIMOHHAS POJb
myTtauuidi. Myrtarennsie (Qaxtopbl. KomOuHaTHBHAasT H3MEHUMBOCTh. OBOJIOLMOHHOE 3HAYEHHUE
KOMOWHATHBHON N3MEHYHUBOCTH.

10.2. ®enoTunuyeckass I3MEHUYUBOCTH (2 daca)

Ponb yciioBuii BHEIIHEH cpe/ibl B pa3BUTHH U MIPOSIBJICHUU NMPU3HAKOB U CBOMCTB. CBOMCTBA
Mmoaudukanuii. Hopma peaknun. YnpasieHne JOMUHHPOBAHUEM.

Jlabopamopnas paboma 9.Ilocmpoenue eapuayuoHHoOU KpUusou

Paznenll. OcHOBBI cenekiuu (4 4acoB)

11.1. Co3nanue mopoJ >KUBOTHBIX U COPTOB pacTeHui (1yac)

PaznooOpa3ue u mpoyKTUBHOCTh KYJIBTYPHBIX pacTeHui. LIeHTphI MPOUCXOKIECHUS 1 MHOTOOOpa3Hst
KYJIbTYPHBIX paCTEHUHN. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEACTBEHHOM U3MEHYHBOCTH.

11.2. MeToapl cenekiuu >KMBOTHBIX U pacTeHul (1 yac)

Ot60p u rubpunm3anus. @opmer ordopa. Otnanennas rudpuanzanws. ['erepos3uc. MckyccTBEHHBIN
MyTareHes.

11.3. Ceneknust Mukpoopranu3mos (1 gac)

buorexHosnorus u reneruueckast nHxeHepusi. Ceaekuuss MUKPOOPTaHU3MOB ISl UILEBOM
MIPOMBITIUICHHOCTH, TIOJIyYeHHE JICKAPCTBEHHBIX TIPETapaToB, aMHHOKHUCIIOT.

11.4. locTrokeHHUs ¥ OCHOBHBIE HANPaBJICHUSI COBpEMEHHOM cesekinu. (1 gaca)

VYenexu  TpaguuuoHHou  cenekuumu.  KnonupoBanuwe. Kiierounwsle TexHonoruu. ['eHeTmueckas
MHXEHepHs. 3HaUCHUE CENEKUUU I Pa3BUTHS CEIBCKOrO XO35SHCTBA, MEIUIIMHBI, MUKPOOHOIOTHH U
JIPYrUX OTpacieil MPOMBIIUIEHHOCTH.

Tema. KommuecTtBo
KonnuectBo JlaGopaTopHBIX
JacoB. paboT.
1 [Benenue 1

2 |Pazpen 1. MHorooOpa3ue xuBoro mupa. OcHOBHBbIE|S -
CBOKCTBA KUBOW MaTepUU

3 |Paznmen 2. Bo3HUKHOBEHHE KU3HU HA 3eMJIe 7

Pasnen 3. Xumnueckas opraHu3anus KJIETKU 14 2
5 |Pazmen 4. Peanuzarust HacnencTBeHHoOW nuHpopmaruu. |8

MeTtabonu3m
6 |Pazmen 5. Ctpoenue u QyHKIIUU KIETOK 16 2
7 |Pa3nmen 6. PazmHOXeHUE OpraHu3MOB 7




8 [Pazgen7. Ourorenes 20

9 [Pa3nen 8. OCHOBHBIEC OHATHS FSHETHUKU 3 1

10|Pa3nen 9. 3akoHOMEpHOCTH HacienoBaHus Mpu3HakoB |11 4

11{Paznen 10. 3akOHOMEPHOCTH U3MEHUNBOCTH 6

12|Pa3nenll. OCHOBBI celEKIINNA 4

13|WToro 3a rog. 102 9
11 knacc

Yacthl.YueHune 06 SBONIOIMK OpraHuYecKoro Mupa (49 gacon)

Paznenl. 3akOHOMEPHOCTHU Pa3BUTHS JKUBOW MPUPOIbL. DBOIIONHUOHHOE YUeHue (26 u)

I1.1. Hcropus npeacTaBiaeHuit o pa3BUTHH XU3HU Ha 3emute (34aca)

Hctopuss BO3HHMKHOBEHHUS H Pa3BUTHsS OBOIIOLNMOHHOW Ouonoruu. Baemenuwe. 3apoxaeHue
IIPEJCTaBICHU O BO3HUKHOBEHUM M pPa3BUTUU OpraHudeckoro mupa. llepBble 3BONIIOLMOHHBIE
KOHIICTIIIMHU. DBOMIOIMOHHAs Teopus Jlamapka. Benukue reorpaduyeckie OTKPHITHS.
1.2.Ilpeanoceuiky BosHUKHOBeHUs Teopun Y. Jlapuna(34daca)

JlocTmkenus B 0071aCTH €CTECTBEHHBIX HayK. DKCIEIUITMOHHBIN Marepuan Y. J[apBuna.
Jlabopamopnas pabomal 3yuenue uzmenuusocmu.2.Buo u eco kpumepuu.3.Pe3ynomamul
UCKYCCMBEHH020 0mbopa Ha copmax KylbmypHblX pacmeHull.

1.3.9BomonmonHas Teopust Y. Jlapsuna (84acoB)

Yuenue [lapBunHa 00 UCKyccTBeHHOM 0TOOpE. DOpMBI HCKYCCTBEHHOTO 0TOOpa. OCHOBHBIC TPUHITUIIBI
HBONMIONIMOHHON Teopun [lapBuna. bopbba 3a cymecrBoBanue. EcrecTBeHHBIM 0TOOp Kak
HanpaBJSoUMil Gaktop 3Boironui. OCHOBHBIE (POPMBI ecTeCTBEHHOTO oTOopa. OOpa3oBaHne HOBBIX
BHJIOB.

1.4. CoBpeMeHHbIE PEICTABICHUSI O MEXaHMU3MaX U 3aKOHOMEPHOCTSAX IBOJIFOLIMU. MUKPO3BOIIOLUSA
(13 gacoB)

Bun. Kputepun u crpykrypa Buna. Bunoobpa3zoBanue-pe3ynbTaT MUKPO3BOIIOLNH.

M3onsauust Kak IyCKOBOM MeXaHHU3M BHI000pa3zoBaHus. PopMHpOBaHUE CHUHTETUUYECKOW TEOpUHU
sBomonuu. Paboter C.C. UerBepukoBa u M.U. [lImanberaysena Anonarpuueckoe BUA000pa3oBaHUE.)
Cumnatpuyeckoe BuaooOpazoBanue. [lonmymsiius — aeMeHTapHas eMHHIIA 3BOTIONUH. | eHeTnueckas
CTPYKTypa TOMYJSANHH. YpaBHEHHUE M 3aKoH Xapau-BaitHOepra. Ilomooit orGop Myranum Kak
UCTOYHUK TEHETHYECKOM M3MEHYMBOCTH MOMYJSIMNA. OBOJIOINHOHHAS POJb  MOIU(PHUKALIUK.
DU3HOJIOrMYECKUE aJanTallliK. TeMIIbl 3BOJIIOLMUH.

[Mepuoguzammst Ilaneo3os. DBomtouus pacTeHuid. PUHUMO(UTHI, MOSBIEHHWE NEPBBIX COCYAMCTHIX
pactenuii. llamopoTHHKH, CEeMEHHbIE NanOpOTHUKU. [omoceMeHHble pacTeHus. Bo3HHKHOBEHHE
M03BOHOYHBIX. OOIIas xXapakTepucTHKa U apoMop(o3bl KUBOTHBIX KjaccoB PbiObl, 3eMHOBOJHBIE,
[IpecMbikaromuecs. XapakTepUuCTUKAa aHAMHUN U aMHUOT.

3.3.Pa3Butue xu3Hu B Me3zo3oe (3 gaca)

[TosiBeHue u pacnpocTpaHEHUE MOKPHITOCEMEHHBIX PACTEHUN. DBOMIONMS Ha3€MHBIX MO3BOHOYHBIX.
Bo3HukHOBeHHEe nTHI M MiekonuTaroumx. CpaBHUTENbHAs XapaKTEPUCTHKAa BBIMEPIIUX U
COBPEMEHHBIX Ha36MHBIX TO3BOHOYHBIX.

3.4. Paszutue xwu3nu B KaitHo3oe (3 Jaca)

BypHoe pa3BuTHEe LBETKOBBIX pACTEHHI, MHOT0OOpa3ue HaCEKOMBIX, MapajlieabHasi SBOIOIHSL.
Pa3BuTHe naneHTapHbIX MIIEKONUTAONINX, MTOSIBIIEHNE XUITHUKOB. BO3ZHMKHOBEHUE IPUMATOB.
Hpeiid matepukoB u oneaeHeHus. OCHOBHbIE 3TaIlbl SBOJIIOIIMU PACTEHUHN U )KUBOTHBIX.



Pasnen 4. [Ipoucxoxnenue yenoseka (10 yacos)

4.1. ITono>keHne yeaoBEeKa B CUCTEME KUBOTO Mupa (2 Jaca)

Mudonornuyeckue U pEeIUruo3HbIe MIpeJICTaBICHUS 0  IPOUCXOXKIACHUU YeJIOBEKa.
IIpencraBnenusa K.JIunnes o npoucxoxnennu yenoBeka. CUCTEMAaTHUECKOE TOJI0XKEHHUE.

4.2. OBomtonus mpumatoB (1yac)

Pa3utne mpumaroB. OO1Iue npeaku 4enoBeka U 4eIoBeKooOpa3HbIX 00e3bsiH. [Ipu3Haku u cBONCTBA
YeJI0BEKA, MI03BOJISIFOIINE OTHECTH €0 K PA3JINYHBIM I'pyINIaM LapcTBa )KUBOTHBIX. [losiBIeHuE nepBbIX
MpeACTaBUTENEN ceMmerncTBa JIroau.

4.3. Ctanuu 3BOJIOLMY YeoBeKa (5 4yacoB)

Craguu: IpeBHEUINN 4YeIOBEK, JPEBHUMN YEIOBEK, COBpEeMEHHBIC Jitou. [lomyssiiimonHas cTpykrypa
Bujga. YenoBeueckwe packl, pacooOpazoBaHUE, EIUHCTBO TPOUCXOKICHHUS YEIOBEUECKUX pac.
CBoiicTBa 4enoBeKka Kak OMCOLMANIBHOTO CyllecTBa. JBmxymme cuibl aHTpororeHesa. ®.OHrenasc o
ponu Tpyaa. Pazsutue wineHopaszaenbHoi peun. Pons Tpyzaa.

4.4.CoBpeMEHHBIN 3Tal 3BOJIOLMH YeoBeKa (2 yaca)

Craauu: 1peBHENIINN YETIOBEK, IPEBHUI UEI0BEK, COBpEMEHHBbIE Moau. Ilonynsanuonnas cTpykrypa
Bua. YenoBeueckue pacsl, pacooOpa3oBaHHe, €TUHCTBO MPOUCXOXKICHHS YeTOBEYECKHX Pac.
CBoiicTBa uenoBeka Kak OMCOIMANBLHOTO CylIecTBa. J[BIxKyIire cuiibl auTpornorenesa. @.JHrenase o

ponu Tpyaa. Pazputue uineHopaszaensHoi peud. Poib Tpyna Yacts 3. B3auMOOTHOIIIEHHS OpraHu3Ma U
cpenbl (31 yac) Pasnen 5. buocdepa, ee ctpykrypa u QyHKIIMM (5 4acoB

Yuenue o Oumochepe B.M.Bepnaackoro. ['panumer Omocdepsl. Ctpykrypa Omocdepsl. Kochoe
BemecTBo Omocgepsl. ATMocdepa: ra3oBblii COCTaB, UCTOUYHHKH W 3HAYEHHE Tra3oB B arMocdepe.
I'uopocdepa: Bogpl MupoBoro okeana, IpPECHOBOJIHBIE BOJIOEMBI, posib B Omocdepe. Jlutochepa u
O6nokocHoe BelecTBo 6rochepsl. JKuBble opranu3Mbl, BUIOBOH COCTaB, pa3HOOOpasue.

5.2. KpyroBopor BemiecTB B npupoze (3 yaca)

I'maBHas dyHKIUS OUOChHEpsl - KPYyrOBOPOT BEIISCTB B MPUPOJIE: BOAKI, YIiepoa, a3ota u gocdopa.
3HayeHHEe KPyroBOPOTOB.

Paznien 6. 2)Kusub B cooOuiectBax. OcHOBBI 3konoruu (11 gyacoB)

6.1.Vctopus ¢dopmupoBaHus COOOIIECTB JKMBBIX OpraHum3MoB. (2 daca)

['eonoruueckast UICTOPUST MATEPUKOB; U3OJISALINS, KITUMATUYECKUE YCIOBUSI.

6.2. buoreorpadus. OcHOBHbIE OMOMBI CyIH (2 Yaca)

buoreorpapuueckne obmactu.OcHOBHbIE OHMOMBI CymM W MwupoBoro okeana. CxXoacTBo OHOMOB
pa3nuuHbIX obmactelt. [IporcxokeHue u pa3BUTHE OMOMOB.

6.3. BzanMoOTHOIIIEHHs OpTaHU3Ma U Cpeibl (2 Jaca)

VYuenue o OuoneHozax BH CykaueBa. EctecTBenHble coobmiecTBa. broreonenos: 6M0O1eHO3 U 9KOTOI.
KomroHeHTbl OMOreoneHo3oB. bHONEHO3bI: BHJI0BOE pa3HOOOpa3ue, IIJIOTHOCTb IOMYJIILHM,
O6uomaccel. AOnotuueckue ¢aktopsl cpenbl. [Ipenensl BbIHOCTUBOCTH. buoTHueckue (GakTOphI.
Okonornyeckue HUMM. Llenu u cetn nutaHus. DKOIOTHYECKas MUpaMUa 4ucesl OMOMacchl, SHEPTUH.
®opmupoBaHUE HOBBIX COOOIECTB.

6.4.B3auMOOTHOIIIEHUS] MEXy OpraHu3MamHu (5 4acoB)

@opmbl  B3auMooTHOMIEHUH. [lO3UTUBHBIE OTHONIICHUS — CHUMOHMO3, KOOMEpalus, MYTyalu3M,
KOMMEHCAJIN3M. AHTHOMOTUYECKHE OTHOUIEHMSI — XHUIIHWYECTBO, Mapa3uTH3M, KOHKYPEHIIUS.
[IpoucxoxaeHue u 3BOTIOLMS NapasuTusma. Helrpanusm.



Pasgen 7. Buocdepa u yenosek. Hoocdepa (9 yaco)

BozpaeiicTBue yenoBeka Ha MPUPOAY B MPOLECCE CTAHOBJICHHUA oOIIecTBa. (2 yaca) AHTPONOTEHHbIE
(dhakTopsl BO3ICHCTBUSA Ha MPUPOLY. Poib MaleoIMTHYECKOro 4eOBeKa B MCUYE3HOBEHUU KPYITHBIX
TPaBOSAHBIX M XUITHUKOB. Hauano snoxu npousBojcTBa nuiiu B Heonute. [logceunoe 3emnenenue u
BbINac ckora. Yuenue BU Bepuaackoro o Hoochepe. AHTPOIIOIICHO3HI.

7.2. IlpupoaHbie pecypchl U UX UCIOJIb30BaHKE (2 aca)

MuHepanbpHbIE, SHEPTETUUECKUE U TUIIEeBBIe pecypchl. Hencuepmaempie pecypcbl. OTHOCUTEIBHOCTD
HEUCUEeprnaeMocTu pecypcoB. Mcuepmnaemblie pecypchl: BO30OHOBIsIEMbIe 1 HEBO30OHOBIISIEMBIE.
7.3.IlocnencTBus XO3SIMICTBEHHOM JESATENHHOCTH 4YelOBeKa [UIsl OKpykaromied cpenbl (2 yaca)
3arpsi3HEHUST BO3yXa: MIPUYMUHBI, TIOCIEACTBUA. 3arps3HEHUS] IPECHBIX BOA U BOJ MUPOBOIO OKeaHa.
AHTpOIIOTEHHBIE W3MEHEHHUs TMOYBbl. BiusgHME YeloBeKa Ha PACTUTEIbHBIA W S>KUBOTHBIM MUD.
PanuoaktruBHOE 3arpsi3HEHUE.

7.4. OxpaHa TpuUpOIbl U MEPCHEKTUBHI PALMOHAIBLHOTO MpUpojomnons3oBanus (3 daca) [IpoGremsr
paIoHaIbHOTO MPUPOAONONL30BaHuA. OXxpaHa mpupoabl. Mepbl 1Mo 00pa30BaHHIO SKOIOTHYECKUX
KOMITJIEKCOB. DKOJIOTUYECKOE 00pa3oBaHUeE.

Paspen 8. buonnka (6 4acos)

Hcnonb3oBanue 4e€lNOBEKOM B XO3SMCTBEHHOM NEATEIBHOCTH IPUHIUIIOB OPraHU3allMM PACTEHUU U
KUBOTHBIX. DOPMBI )KUBOTO B IIPUPOE U UX IIPOMBIIUICHHBIE aHAJIOTH.

Tema. Konnuectso
KonnuectBo JlabopaTopHBIX
JacoB. paboT.
[ |Pazgen 1. 3akOHOMEPHOCTH pa3BUTHUS KUBOW NPUPOIBL. (27 4

OBOJIIOLIMOHHOE YUYEHHE

2 [Paznen2.MakposBoonusa. buonornyeckue mocneactsus |23 -
MproOpEeTEeHUs MPUCTIOCOOICHUMA

3|Pa3nen3. Pa3Butue Xxu3Hu Ha 3eMiie 11 -
4 |Pa3nen 4. IlponcxoxaeHue yeaoBexa 19 |-
5|Pa3nen 5. buocdepa, ee ctpykrypa U GyHKIUH 7 -
6 |Paznen 6. XKuznb B coobiectBax. OCHOBBI KOJIOTHH 11 -
7|Pa3nen 7. buocdepa u uenorek. Hoocdepa 9 -
8 |Paznmen 8. buonuka 5 -
9 |Utoro 3a rox. 102 4
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3. TemaTuyeckoe MIIAHMPOBaHME C ONPeAeIeHHEM OCHOBHBIX BHI0B Y4eOHOM

AeATEeJbHOCTH
10 k1acc
KomnuectBo
4acoB
HanmenoBanue Buabl yueOHO e TeTbHOCTH
pa3zeNnoB U TeM yJaImxcst
2 =
g !
2] oz
BBenenue 1 XapakTepu3yroT 00LIyI0 OHOJIOTHIO KaK yueOHbIH npeaMeT
00 OCHOBHBIX 3aKOHAaX YKU3HHU Ha BCEX YPOBHSX €€
OpraHu3aIy.
YpoBHH 2 XapakTepu3yroT YPOBHH, BBIJENSIS CUCTEMHBIE YPOBHHU.
OpraHu3anuu OnuceIBarOT 0COOEHHOCTHU MPOLIECCOB KU3HEACATEILHOCTH.
YKUBOW MaTepun CoCTaBISIOT IJIaH naparpada.
Kpurepun 3 XapakTepu3yroT OTIINYHS XUMHUYECKOTO COCTaBA.
KUBBIX CUCTEM CpaBHMBaIOT OOMEHHBIE IIPOLIECCHI B AKMBOH M HEXXUBOU
npupope. OOBACHAIOT MEXaHU3MBbI CAMOPETYJIALINY.
AHaIM3UPYIOT IPOLECCH CAMOBOCIIPOU3BEACHHUS.
OOCy)XaaroT JeMOHCTpaluK. BBIMOTHSIOT 3a1aHs B
paboueil TeTpajy.
HcTopus 2 OnuceIBalOT aHTUYHBIE U CPETHEBEKOBBIE IIPECTABICHUS O
IIPEICTaBJICHUN BO3HUKHOBEHHUH U CYILIHOCTH JKU3HU. XapaKTEPU3YIOT
0 HOMBITKH 00BSCHEHUS CYIIHOCTH M IpoLecca
BO3HUKHOBEHUU BO3HUKHOBEHUS JKU3HMU.
KU3HU
CoBpeMeHHbIE 2 XapakTepu3yroT Tanbl pa3BUTHS KUBOU MaTepuu.
IIPEICTaBICHUS
0
BO3HUKHOBEHUU
KHU3ZHU
Teopun 1 OueHuBaroT BKJIa/l MaTEPUATUCTUIECKUX TEOPUN B
IIPOUCXOKICHHUS pa3BUTHE NPEICTABICHUN O BOSHUKHOBEHUH JKU3HH.
MIPOTOOMOIIONIUM
€pOB
OBOMIOLHS 1 XapakTepu3yloT OT/AeIbHbIE ATAlbl NPEAON0IOTnYeCKON
IPOTOOMOHTOB 9BOJIOLMH. J[enaroT coOOLIeHNs O CYITHOCTH TMIIOTE3
IPOMCXOXKACHUS TPOTOOHOIIOIUMEPOB.
Havanbubie 1 XapakTepu3yIoT ATaIbl OMOJIOTHYECKON IBOTFOIUH.
JTarbl OnpenenstoT GpUIoreHeTUYECKUe CBSI3U B AKHUBOM MPUPOJIE.
Ouosornueckon CpaBHUBAIOT TUIIOTE3bI BOSHUKHOBEHUS MHOTOKJIETOYHBIX.
9BOJIIOLIUU
Heoprannuecku 1 XapakTepu3yroT XUMUYECKUE 3IIEMEHTHI, 00pa3yoline
e BELIECTBA, YKUBOE BELECTBO. Pa3nyaroT Makpo — 1 MUKPO3JIEMEHTHI.
BXOZAILME B OnuceIBalOT HEOPraHUYECKUE MOJIEKYJIBI.
COCTaB KJIETKH
Opranuueckue 12 XapakTepu3yroT OpraHn4eckue MoJjeKyibl. ONMCHIBAIOT U
BEILIECCTBA, 3apucoBbiBatoT JIHK kak Monekymbl HacJIeICTBEHHOCTH.
BXOJAIIIHE B 3anomuHaroT npouecc peaymiukanuu JJHK u ero 3nauenue.
COCTaB KJIETKU Paznuuatot crpykrypy U pyakimu PHK
Anabonuzm 6 OnuceIBalOT CTPYKTYpy F'€HOMA MPOKapUOT. XapaKTepU3yrOT

paboTy HHAYLMOEIBHOTO U penpeccHOeIbHOTO ONIEpPOHa.
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Pa30uparoT cTpoeHre reHOB DYKapuoT. XapaKTepU3yroT
MPOECCHl TPAHCIISLUN U TPAHCKPUTIITHH.

Karabomzm 1 [TpuBOAAT IpUMEPHI SHEPreTHUYeckoro ooMena. OMuChHIBalOT
nponeccol cuHTe3a AT® .BeIuchIBalOT peakiuu
OECKUCIOPOAHOTO U KHUCIOPOAHOTO OOMEHA.

ABTOTpOQHBII 1 XapakTepusyroT U 00BACHAIOT COOBITHUS (POTOCHHTE3A:

TUN 0OMeHa peaKIMy CBETOBOW U TEMHOBOH (pa3bl. BeIMOMHSIOT 3a1aHus
B pabouelt TeTpaiu.

[Tpokapuotuuec |2 XapakTtepusytoT popMy U pa3Mepsl MpokapuoT. OMUCHIBAIOT

Kas KJIeTKa nporiecc cnopooOpaszoBanust. OIEHUBAIOT MECTO U POJIb
IPOKapuoOT B OMOLIEHO3aX.

OykapuoThueck |8 XapakTepu3yroT IMTOIIa3My U OPraHOM/IbI KIIETKH.

ast KJIeTKa OOBACHSAIOT COOBITHS, CBA3aHHBIE C BHYTPUKIIETOUHBIM
nuIIeBapeHne. XapakTepusyloT TPAHCIOPT BEIIECTB.
BBINONHAIOT IpaKkTHYECKUE pabOTHI.

JKuzHeHHbI 3 OrnpeaesnsoT poib KIETKH B MHOTOKJIETOYHOM OpPTaHHU3ME.

IIUKJT KIETKH. PazbsacustoT nonarue o quddepeHInpOBKe KIETOK

[enenune MHOTOKJIETOYHOTO opranu3ma. ONMUCHIBAIOT MUTOTUYECKUI

KJIETOK. LIUKJI, MEXaHU3MBbI PETYJISILIUU KJIETOYHOTO EJICHUS U
arorTo3a.

OcobenHoctu 1 OTMmeuaroT 0COOEHHOCTH CTPOCHHS PACTUTENBHBIX KIETOK.

CTPOCHUSA Brimonssior 3a1anus B paboueit TeTpaam.

pacTUTEIbHBIX

KJIETOK

Kierounas 1 XapakTepu3yloT OCHOBHBIE MTOJIOKEHUSI KIIETOUHOW TEOPUH.

TEeOpHst XapakTepusyloT 0COOCHHOCTH METa00JIM3Ma PaCTUTEIBHBIX

CTpOEHUSs KJICTOK.

OpraHU3MOB

Hexunerounas 1 XapakTepusyroT BUpychl U 6akreprodaru. O0CyKaaroT

(dopMa KHU3HHU. TUIOTE3bl IPOUCXOXKIEHUS BUPYCOB. OTMEUalOT BUPYCHBIE

Bupycer. 3a0oneBanus. BoinonHsoT 3ajaHus B paboyeil TeTpaiu.

becnonoe 1 XapakTepusyIoT CYIIHOCTh U JOPMBI OECTIONOTO

pa3MHOKEHHE pa3sMHOKEHMA. BbIensatorT 6nonornueckoe 3HaueHue

pacTeHuil u 0ecronoro pa3MHOXKEHUS.

JKUBOTHBIX

ITonoBoe 6 XapakTepu3yroT M0JI0BOE Pa3MHOKEHUE OPTaHU3MOB.

pa3MHOKEHHE OnpenensioT raMeToreHes, ero nepruo/ipl. KoMmMeHTupyroT
KOHBIOTAIUIO U KpoccuHrosep. [IpoBoasT cpaBHEHUS
CIIEpMAaTOI€HE3a M OBOICHE3A.

Kparkue 1 JlenatoT cooOIeH s 10 UCTOPUU U3yUEHUsI OHTOTeHE3a.

HUCTOPUUYECKHE

CBEICHMUSI

OMOpHOHAIbHBI 10 XapakTepu3yroT IIEPUO/Ibl OHTOTE€HE3a. BRIMOIHAOT

i mepuon 3a/aHus B paboueil TeTpaiu.

pa3BUTHS
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[TocTamMOpronan
bHBIN MEPUO

XapakTepusytoT (OpMbI TOCTIMOPHOHATEHOTO Pa3BUTHS.
Pa3bsICHSIOT CYyIHOCTh HEMIPSIMOTO PA3BUTHSI.

pa3BUTHUSA JIeMOHCTPHPYIOT HOHUMaHKE OUOJIOTHYECKOr0 CMbICIIA
pa3BUTHUS C METAMOP(HO30M.

O61ue [IpuBoasaT POPMYIMPOBKH 3aKOHA 3apPOJIBIIIIEBOTO CXOJCTBA

3aKOHOMEPHOCTHU K.bapa u Ouoreneruueckoro 3akoHa 3.1 ekkerns,

OHTOI'€HE3a ®.Miomiepa. BeInonHsAOT 3a1aHus B paboueii TeTpaiu.

Pa3Butue XapakTepusyroT poib (PaKTOPOB OKpPY’KaIOIIEH Cpe/ibl B

opraHusma u SMOPHOHAIEHOM M TOCTIMOPHOHATBHOM Pa3BUTHH.

OKpY>Karomas OnpenensaoT KpUTHIECKUE EPUO/IbI Pa3BUTHUS. BrINoONHAIOT

cpena 3a/1aHusl B paboueil TeTpaau.

Perenepanms XapakTepu3yroT nporecc PU3n0IOTHIECKON 1
penapatuBHOi perenepanuu. CocTaBiIsOT IUIaH
naparpacda. BeInonHsoT 3a1aHus B paboueil TeTpay.

OcHoBHbIE OnuceIBalOT MPEICTABICHUS JPEBHUX YUEHBIX O POACTBE U

MIOHSITUS XapakTepe rnepeiaud NpU3HAKOB U3 MTOKOJIEHHUS B

T€HETHKH MIOKOJIEHHE. JIeMOHCTPUPYIOT 3HAHUS U3 UCTOPUH Pa3BUTHS
reHeTHKH. OnpeaessitoT FTeHOTUI U PeHOTUI OpraHu3Ma.

['mOpunonoruue Pematot renernueckue 3agaun. COCTaBISAIOT POJOCIOBHYIO.

CKUU METOJ BrimonsstoT 3aganus B paboueit TeTpaiu.

U3y4YEHUs

HacJIeI0BaHUs

MPU3HAKOB I’

Meunens

3aKOHbI ®opmymupytoT 3akoHbl Menzens. CocTaBIsIOT CXeMbI

Mennens CKpelrBaHus. BeINOIHSIOT 3ajaHKs B paboyelt TeTpaiu.

XpomMocoMHas @opMyspyrOT 3aKOH Moprana. J[aroT XapakTepUCTUKY

Teopus CLIETVIEHHOTO HAacJIeJ0BaHMs MPU3HAKOB .PematoT 3a1aun

HACJIEICTBEHHO 1o Teme. BeinmonHsIoT 3a1anus B pabouei TeTpaau.

CTH.

CuerieHHoe

HacCJIEJJOBAHNE

['eneruka nona. OOBACHSIOT MEXaHU3M XPOMOCOMHOTI'O OIpEIEeIeHUs M10JIa.

HacnenoBanue BrimonHstoT 3a1anus B paboueil TeTpaau.

IPU3HAKOB,

CICTIIICHHBIX C
IIOJIOM

I'enoTun xax

OOBIACHAIOT MEXaHU3MBI nepeaadu nmpu3HakoB U CBOMCTB U3

LeJIOCTHAs ITOKOJICHUS B ITOKOJICHNE. AHAJIM3UPYIOT FEHOTUIT KaK
cucTema. CUCTEMY B3aMMOJCHCTBYIOIIMUX I'€HOB OPraHU3Ma.
B3aumoneiicteu BrimonustoT 3a1anus B pabouei TeTpaau.

€ T€HOB

HacnencrBenna XapakTepu3yrT OCHOBHBIC ()OPMBI H3MEHYHBOCTH.

s UBMCHYHBOCTH

OOGO0CHOBBIBAIOT BOIIIOIIMOHHOE 3HAYCHUE MYTAIIMOHHOW 1
KOM6HHaTHBHOfI U3MEHYHUBOCTH. BBITIONHSIOT 3alaHus B
paboueit TeTpau.

denoTunHuecKa XapakTepusyroT U3MEHUNBOCTh. CTPOST BapualliOHHbIE
sl IBMEHYMBOCTD psAbl U KPUBBIE HOPMbBI PEAKITHH.

Cosznanue [lepeuncnsatoT HEHTPBI TPOUCXOXKICHUS KYIbTYPHBIX
opoJt pacTeHuii. 3aMOMHHAIOT KYJIBTYPhI B HUX

JKUBOTHBIX U chopMmupoBaBiuecs. XapakTepu3yOT METOIbI CEICKITIH
COPTOB pacTeHUi 1 KUBOTHBIX. BBIOMHSIOT 3a1aHusI B paboyeii
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pacTeHU TETPaJIH.
Mertonbt 1 XapaKTepu3yoT METO/IbI CEJIEKIIMN PACTEHUN U )KUBOTHBIX:
CeJICKIINU ot0op, rudbpuan3anuio, GopMel 0TO00pa. BeIONHSIOT
KUBOTHBIX U 3aaHus B paboueil TeTpaau.
pacTeHui
Cenexuus 1 OOO0CHOBBIBAIOT 3HAUCHHUE CEJIEKLIUU JIJIsl pa3BUTHS C\X
MUKPOOPTaHU3M MIPOM3BOACTBA, MEAULIMHCKON U APYTUX OTpaciei
OB MTPOMBIIIITIEHHOCTH.
JocTmxenus u 1 XapakTepu3yroT JOCTHKEHHSI 1 OCHOBHBIE HAIIPABJICHMS
OCHOBHBIE COBpeMEHHOM ceneKuu. ONHUChIBAIOT METO/IBI
HaIpaBJICHUS PENPOLYKTUBHOTO U TEPANIEBTUUECKOI0 KIIOHUPOBAHUSI.
COBpPEMEHHO BrimonsstoT 3aganus B paboueii TeTpaiu.
CEJIEKIIUN
BCETO 102 |9
11 kaacc
KomnuectBo
HacoB
Haumenosanue Buabl yaeOHON NeATENHHOCTH
pa3aenoB U TeM y4aIIuxcst

5le

2|2
Uctopus 3 XapakTepu3yroT NPEACTABICHHS YUEHBIX Pa3HbIX BPEMEH O
MIPEICTABICHAN KUBOW mpHpoje. 3alOMHUHAIOT MPUHIMIIBI OMHAPHOMN
0 pa3BUTUU knaccupukanuu K.JIunues. BeimonsstoT 3aaanus B paboueit
JKU3HU Ha 3eMIIe TETpau.
IIpeanoceuiku 3 3 OnpenendroT JOCTUKEHHUS HAYKU U TEXHOJIOTUH B Ka4eCTBE
BO3HUKHOBEHUS IIPEINOCHUIOK 3BOJIIOLIMOHHOIO YUYEHMs. AHAIM3UPYIOT
TEOpUHU AKCIEAUIIMOHHBIN MaTepuan JlapBuHa.
JlapBuHa.
OBOIOIIMOHHAS 8 XapakrepuzytoT yueHue JlapBuHa 00 HCKYCCTBEHHOM U
TEeOpHs €cTeCTBeHHOM 0TOOpe. XapakTepusyroT Gopmbl 00phOBI 32
JlapBuHa CYIIECTBOBAHUE M MEXaHH3M €CTECTBEHHOTO O0TOOpa.
CoBpemeHHbIE 13 1 [IpuBOAST MpUMEPHI MPUCITOCOOIEHHOCTH OPTraHU3MOB K
MpEICTaBICHUS pas3HbIM yCJIOBUSM. J{al0T OLIEHKY TUIIMYHOTO MOBEICHUS
0 MEXAHMU3MaxX U ’KMBOTHBIX U 3200T€ O MOTOMCTBE KaK IPUCIIOCOOIICHHUSM,
3aKOHOMEPHOCT o0ecreynBalonINM ycrex B 00pb0e 3a CyIecTBOBaHHUE.
AX  DBOJIOLUU. CocraBnsroT miaH naparpada. BeImomHSIoT 3a1aHust B
MukposBOITIOIN paboueit TeTpay.
s
I'naBHbIE 11 XapakTepusyloT [JIaBHbIE HalpaBlICHUs OMOJIOTUYECKON
HaTpaBJICHUS 9BOJIIOLMHU. BBIMOMHAIOT 3aaHusl B paboyeld TeTpau.
OMOIOTHYECKOM
IBOJIIOLIMY.
[lytn 12 J[atoT onpeAeneHusl U XapaKTepU3yIOT IIyTH JOCTHKECHUS
JTOCTHXKEHUS OMOJIOrMYecKoro Imporpecca. [TpuBogsT MIPUMEPBHI.
OMOJIOrMYECKOro 3arnoMHHaIOT OCHOBHBIE TpaBuiia 3BOMIOIMH. OLEHUBAIOT
nporpecca PE3YIBTATHI IBOJIIOLIUN.
Pa3Butue 2 (OTMeuaroT nepBbIe CIIEAbI )KU3HU Ha 3eMIIE. Beinonnstor
KU3HU B Apxee BajlaHus B paboueii TeTpau.
u [Ipoteposoe
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Pa3Butne OTMeuaroT MOsBICHUE CYXOMYTHBIX PACTEHUH U pa3HBIX
KU3HU B TPy )KUBOTHBIX. COCTABIISIOT TUIAH maparpada
ITaneo3oe
Pa3Butne OTMeyaroT NOSBIEHUE U PAaCHpPOCTPAHEHHE ILIBETKOBBIX
YKU3HU B pacTeHui, BOSHUKHOBEHHE MTHIl U MJICKOIHUTAIOLIHX. .
Meso30e BrInonHsoT 3a1aHus B paboueil TeTpaau.
Pa3Butue OOBACHAIOT MapajieNbHy0 3BOMOLKI0. ONHCHIBAIOT
KUIHU B pa3BUTHE TUIALEHTAPHBIX >KMBOTHBIX. XapaKTepU3YIOT
KaitHo30€ reojorunyeckre n3MeHenus KaitHo3osl.
[Tonoxenus XapakTepu3yl0T MECTO YEJIOBEKa B KWUBOW MPHUPOJE.
4eJI0BeKa B OTMmeuaroT NpU3HAKU U CBOIMCTBA YEJIOBEKA, IO3BOJISIOLINE
CHCTEME JKUBOTO OTHECTH €T0 K Pa3INYHbIM CUCTEMAaTHYECKUM TPYIIIaM. .
MHpa BoInonHsAI0T 3a1aHus B paboueit TeTpai.
DBOTIOIUS JlenaroT cooOImieHnsT 1o TeMe. BEITTOTHSIOT 3ajaHusl B
IPUMAaTOB paboueit TeTpaju.
Cramun 3arnoMHHAIOT: YeJIOBEYECKHE pachl, pacoodOpazoBaHUeE,
ABOJIIOILUH €IUHCTBO  MPOUCXOKICHUS YeJI0BEUECKHUX pac.
YenoBeKa XapakTepu3yroT CBOMCTBA YeJIOBEKa Kak OMCOLMAIbHOTO
CYLIECTBA.
CoBpeMeHHBbII Kputnkyrot pacuzm. OG0CHOBBIBAIOT aHTHHAYYHYIO
3TaIl 3BOJIOLUH CYUIHOCTh pacu3Ma U «COIAJIBHOTO JTapBUHU3MaY.
YeJIoBeKa
OTMeYaroT BEAYIIYIO POJIb 3aKOHOB OOIIECTBEHHON KU3HH.
CrpykTypa Ananmusupytor yuenue o o6uochepe B.U. Bepnanckoro.
ouocdepnt OOBACHSIOT: Ta30BbIN COCTAB, UCTOYHUKH U 3HAYCHUE T'a30B
B atMoc(epe, ponb B Onocdepe Boabl 1 OMOKOCHOTO
BeliecTBa Ouochepsl. Boimonustor 3aganust B paboueit
TETPau.
Kpyrosopot XapakTepu3yloT OCHOBHBIE KPYTOBOPOTHI. BbIMOMHSIOT
BCIIICCTB B 3a/jaHus B paboueil TeTpaiu.
IPUPOJIE
Hctopus OnHChIBaIOT TEOJIOTHYECKYI0O UCTOPUI0 MaTepUKOB, CMEHY
dbopMupoBaHus knumata.  CocTaBiAlOT IUlaH — maparpada. Brimonustor
coolmiecTB
3ajjaHus B paboyeit TeTpaiu.
JKUBBIX
OpIraHU3MOB
Bbuoreorpadusi. XapakTepu3yloT OWOMBI  pa3IHMYHBIX OHOTEeOTrpaguIeCKuX
OcHOBHBIE obmnacteil. BeimonHs0T 3a1anust B paboueit TeTpaam.
OHMOMBI CYIIN
B3anmooTtHome OrnpefensioT U aHATU3UPYIOT MOHATUS 0 TEME.
HUSl OpraHu3Ma XapakTepus3yroT a0HOTHYECKHE, onoTnyeckue (HaKTopHI.
U Cpelbl
BrinonsstoT 3aganus B paboueit TeTpaiu.
BsaumootHomie 3arnoMuHaT dbopMbI B3aMMOOTHOILICHUN MEXITY
HUS MEXIY OpraHM3MaMH,  XapaKTEePHU3YIOT ux. OueHuBarT pojb
OpraHU3MaMH.

(hakTopoB cpeapl OOMTAaHWS B JKU3HEACITCIBHOCTH

JKHNBOTHBIX U paCTeHHﬁ.
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Bo3znelictBue 2 AHanM3UPYIOT AaHTPOTIOTeHHBIE (DAKTOPHI BO3IEHCTBUS Ha
YeJIoBeKa Ha OMOILICHO3bl HA PAa3HBIX JTalax pPa3BUTHSA UYETOBEYECCKOTO
IpUPOAY B
obmecTBa. BeIMoNHAIOT 3a1aHus B paboueii TeTpas.
npouecce
CTaHOBJICHUS
o01ecTra
[Ipuponnbie 2 XapakTepu3yloT MUHEPAIbHbIE, JHEPTETUUECKUE U
pecypcsl U HX MALIEBbIE pecypcehl. XapakTepu3yroT MIPOLIECCHI
HCII0JIb30BaHUE
BO3HHKHOBEHUS HEHCUEPTIAEMBIX U UCUYEPIIAEMBIX PECYPCOB
IMocinencTBus 2
X0351MCTBEHHOM
JIeSATETLHOCTH
XapakTepu3yroT MOCIEICTBUS
YyeJloBeKa  JUIA XO034iCTBEHHOW JIESITENIBHOCTU YEJIOBEKA. BBIMOIHAIOT 3aJaHus B
OKpY’KaroIein paboueii
cpeibl TeTpaau.
OxpaHa 3 PackpeiBaroT poOIeMbl palMOHAIBLHOTO
MIPUPOIBI u MIPUPOIOTIOIH30BAHUS, OXpaHbl TPUPOJLI.  BBIMOIHAIOT
MEPCIEKTHBBI
3aaHus B paboueil TeTpaiu.
palMOHAIBHOTO
MIPUPOIOIIONITH30
BaHUs
buonuka 5 OnuceIBalOT MpPUMEPBI UCIOJB30BAHUS YEJIOBEKOM B
XO3SIICTBEHHOM JI€ATEIbHOCTH IPUHIIUIIOB OpraHu3alu
pacTeHuil u KUBOTHBIX. DOPMBI )KUBOTO B IPUPOAE U UX
MIPOMBILUICHHBIE aHAJIOTH
BCETO 102
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