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IHosicuuTeaLHAA 3aIUCKA

JlaHHas mporpamMma 1o OMOJIOTMH OCHOBHOI'O 00uIero oOopa3zoBaHMs pa3paboTaHa B COOTBETCTBUU C
TpeboBaHusAMHU 00HOBIEHHOTO DenepanbHOrO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
obmero ob6pazoanusi (PI'OC OOO) u ¢ yuérom IIpumMepHO OCHOBHOH 00pa30BATEIHHOM MPOTPAMMBI
ocHoBHOTO 06mIero oopazoBanus (IIOOIT OOO) . Ilporpamma HanpaBieHa Ha (OPMHPOBAHUE €CTECTBEHHO-
Hay4YHOH I'pDaMOTHOCTH YYalllUXCsl U OpraHM3aluI0 M3y4deHHs OWOJIOTMM Ha JesTelNbHOCTHOH ocHOBe . B
IporpaMMe YYMTBIBAIOTCS BO3MOXKHOCTU TmpeaMmera B peanmzanuu TpeboBanuitk PI'OC OO0 «
IUIAHUPYEMBIM, JINYHOCTHBIM U METalpeAMETHBIM pe3ylbTaTaM OOYy4eHHs, a TaKkKe pealn3alus
MEXIIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOILIEro
obpa3zoBanus . IIporpamMma BKiIIOYaeT paclpelelieHue cojAep’kKaHus ydeOHOro marepuana IO KjaccaMm M
IPUMEPHBIA 00BbEM Y4YEeOHBIX YacOB JJIi M3YYEHHUS pa3fesioB M TeM Kypca, a TaKkKe PEeKOMEHIyeMYIO
[I0CJIEI0BATENbHOCTh U3yYEHHs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MIPEIMETHOIO COJACPKAHUA C yUETOM
BO3PACTHBIX OCOOCHHOCTEH 00YJaOLINXCH .

Ha ©0a3ze wnentpa «Touka pocra» obecrieunBaeTcsi peanu3anus oOpa30BaTENbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM HaIpaBJIEHHOCTEW, pa3padOTaHHBIX B COOTBETCTBUHU C
TpeOOBAaHUSAMHU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHus U C yu€ToM pekomeHnanuii denepaabHOro
oreparopa ydeOHoro mpeamera «buonorus». OOpa3oBaTenpHas MporpamMma I03BOJISIET WHTETPUPOBATH
peanu3yeMble 3/1eCh HNOJAXOAbI, CTPYKTYPY U COJEp)KaHHe NpH OpraHu3aluu odydeHus Ouosorun B 5—9
KJIaccax, BBICTPOCHHOM Ha 0ase JIFo00ro U3 AOCTYIHBIX yueOHOMeToan4Yeckux Komiuiekcos (YMK).

Hcnonb3oBanue obopynoBaHus LeHTpa «Touka pocra» mpu peanusauuu gaHHo OIl mossosser
CO3/1aTh YCIIOBUSI:

* JUIs pacIIMPEHHUs COJEPIKAHNUS IKOIBHOTO OMOJIOrHYECKOro 00pa3oBaHus;

. JUISL TIOBBIIICHUS TTO3HABATEIBHON aKTUBHOCTH OOYYArOIIUXCS B €CTECTBEHHOHAYYHOMN
obnacTy;

e JUISL PAa3BUTHS JIMYHOCTH peOCHKAa B TMporecce OOy4YeHHs OWOJIOTHH, €ro CIIOCOOHOCTEH,
(dbopMHpOBaHHUS U YIOBJIETBOPEHHS COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* Ui paboThl ¢ OJApEHHBIMU LIKOJbHUKAMM, OPraHU3aLMU MX PAa3BUTUS B Pa3IMYHBIX 00JacTAX
00pa30BaTeNbHOM, TBOPUECKOH 1€ATENbHOCTH.

[Tpumenss udpoBble 1a6OPaTOPUH HAa ypoKax OMOJIOTUH, YUAIIMECs CMOTYT BBIITOJHUTH MHOKECTBO
7a00paTOPHBIX PadOT M IKCIEPUMEHTOB IO MPOrpaMMe OCHOBHOM MIKOJBI. buonorust pacrenuii: J{pixanue
mucTbeB. [[pixanue kopHeil. [lornomenue Boasl kopHsAMH pacteHnil. KopHeBoe nasnenue. VcnapeHue Boabl
pacrenussMu. @DorocuHre3. JlpIxaHue CceMsSH. YCJIOBMS IpopacTaHusi ceMsH. Temnoato0uBele U
XOJIOJIOCTOMKHE pacTeHus. 3oosorus: M3ydeHne oNHOKIETOYHBIX )KUBOTHBIX. M3ydeHne BHETHETO CTPOCHUS
JIO’KIEBOTO YepBsi, HAOJIIO/IEHNE 3a €ro NMEePEIBIKEHNEM U PEaKIUsIMHU Ha BHEUIHUE pa3apaxeHus. M3yuenue
CTPOEHUSI MOJUTIOCKOB T10 BJIaXKHBIM Ipenaparam. M3yueHne MHOrooopasust WIEHUCTOHOTHX MO KOJUIEKLIUSM.
W3ydyenue crpoeHuss pbld MO BIaXHBIM mpenaparaM. W3ydenuwe crpoeHuss nrtul. M3yueHue crTpoeHHs
MJIEKONUTAIOIIUX [0 BJIAXHBIM IpenapataMm. BopaHble >XMBOTHbIE. TEMIOKPOBHBIE U XOJIOJHOKPOBHBIE
*)uBOTHBIE UenoBek u ero 3a0poBwe: M3ydenue kpoBoooOpamenus. Peakius CCC Ha H03UPOBAHHYIO Harpys
Ky. 3aBUCUMOCTbh MEXJly Harpy3Koil 1 ypOBHEM JHEpreTnyeckoro ooMeHa. 'azoodmen B nérkux. Mexanusm
nérounoro aeixanus. Peakuus [IC Ha pusnueckyro Harpy3ky. JKuzHeHHas EMKOCTh JIeTKUX. BeinenuTenbHas,
IbIXaTeNbHass M TepMOpEryiasTopHas ¢yHKuus Koxku. JlelicTBue (epMeHTOB Ha cyOCTpaT Ha IMpHUMepe
katanassl. [IpucrnocobseHHOCTh OpraHn3MOB K cpeje ooutanus. Oo0mmas ononorusi: JleiictBue pepMeHTOB HA
cyocTpar Ha mpuMmepe Karanasbl. Pasnokenme H202. Bnusuue pH cpensl Ha akTHBHOCTH (PEPMEHTOB.
@daxTopHl, BIUSIOLINE Ha CKOPOCTH Mpoliecca (OTOCHHTESA.

M3yuenune KJIETOK M TKaHEH PAacTeHMH M )KMBOTHBIX HA TOTOBBIX MHUKpOIpenapaTax M MX ONHCaHHE.
BrisiBiieHre U3MEHYMBOCTH Y OpraHM3MOB. BbIsBIeHHE NMpUCIIOCOONEHUN Y OpraHU3MOB K cpezie 0OMTaHUs
(Ha KOHKpPETHBIX PUMEPAX ).

OO0wmas xapakrepucTuka yueOHoro npeamera «buosorusp»

VYueOubiii npenMer «buonorus» pa3BUBaeT MPEACTaBICHHUS O MO3HABAEMOCTH XUBOM MPHUPOABI U
MeToJax €€ MO3HaHMsA, OH MO3BOJISIET C(HOPMUPOBATH CUCTEMY HayUHBIX 3HAHUI O JKUBBIX CUCTEMAX, yMEHHUS
UX TONydYaTh, IPUCBaMBaTb M TNPUMEHATh B JKU3HEHHBIX CHUTyalusx . buosormueckas moaroToBka
obecrieunBaeT NOHUMAHUE OOYUYAIOIUMUCS HAYYHBIX IPUHIUIIOB YEIOBEUECKON AEATEILHOCTU B MIPUPOJE,
3aKJIa/IbIBAET OCHOBBI SKOJIOTMUECKON KYJIbTYpPBI, 340POBOr0 00pa3a *KHU3HH .

Lenamu usyyenun 6uonozuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs SIBIISIOTCSL:



* (hopMHpOBAHME CHCTEMbI 3HAHUN O MPHU3HAKAX U MPOIeCccax KUZHEACATENbHOCTH OMOIOTHYECKUX
CHUCTEM PAa3HOI'0 YPOBHS OpraHU3aluy;

* ¢opMupOBaHHE CUCTEMBbl 3HAHHMI 00 OCOOCHHOCTSIX CTPOEHUS, KHU3IHEAEATEIHLHOCTH OpraHu3Ma
YEJI0BEKa, YCIOBHUAX COXPAHEHUS €ro 3J0POBbS;

* (hopmupoBaHNe YMEHUI NMPUMEHATH METO/bI OMOJIOTMYECKON HAyKU JIJIsl U3yUeHUs] OMOIOTHYECKUX
CHUCTEM, B TOM YHCJIE U OPTaHU3Ma YEJIOBEKA;

* (opMupoBaHHE yYMEHHMI HCIOJIH30BaTh MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JIacTU
Ouonoruu JIsi OOBSICHEHUS MPOIECCOB U SBICHUHN JKUBOW MPUPOIBLI U JKU3HEACATEIHBHOCTH COOCTBEHHOTO
OpraHu3Mma;

* (opmupoBaHHEC yMEHHI OOBSICHATH POJb OWOJOTMH B TPAKTUYECKOW IEATEIBHOCTH IIOJCH,
3HaueHHe OWOJIOTMYECKOTO pa3HO- oOpa3usi A CoXpaHeHUs Ouocdepsl, MOCIEACTBHS EATEIbLHOCTU
YyeJoBeKa B IPUPOJIE;

* (hopMHpOBaHHE HKOJIOTMUYECKOIN KYJIbTYpHI B LIENIAX COXPAaHEHUS COOCTBEHHOI'O 370POBbS U OXPaHbI
OKpY>KaroIlEH Cpeibl .

Jlocmuoicenue yeneit odecneuugaemcs peuwienuem ciedyrougux 3AJAY:

* MpUOOpETeHHE 3HAHWK OOYYAOIIUMHUCA O IKHUBOM NPHPOJC, 3aKOHOMEPHOCTSAX CTPOCHUS,
KU3HEICATENILHOCTH U CpeAoo0pa3yromieil pojal OpraHu3MOB; YelOBeKe Kak OMOCOIMAIIbHOM CYIIECTBE; O
poJii OMOJIOTHYECKON HAYKH B MPAKTUYECKOM NESITEIIbHOCTHU JIFOJIEH;

* OBJIQJICHME YMEHUSAMH TPOBOJUTH HCCIEAOBAaHUS C HCIOJIB30BAaHHEM OHOJIOTHYECKOTO
o0opymoBaHUs U HAOTIOACHHS 32 COCTOSTHUEM COOCTBEHHOTO OpPraHU3Ma;

* OCBOGHHME MPHUEMOB PabOTBHI ¢ OWONIOrMYECKON HH(OpMaluei, B TOM YHCIE O COBPEMEHHBIX
JTOCTHKEHHSIX B 001acTH OMOJIOTHH, €€ aHAJIU3 ¥ KPUTHYECKOE OICHUBAHHUE;

* BOCHHUTAaHHE OWOJIOTMYECKM M IKOJOTUYECKH TI'PAMOTHOW IJIMYHOCTH, TOTOBOW K COXpPAaHEHHIO
COOCTBEHHOTO 3/I0POBbS U OXPAHBI OKPYKAIOIIEH CPEIbI.

Mecto yuyeOHoro npeamera «buoJsiorus» B yaeOHOM IIaHe

B obpasoBatenbHOl TporpamMme MpeAcTaBiIeHbl ClaeAyromue pasaensl: 1. MeTonbl uccienoBaHuii B
6uosioruu. 2. boranuka. 3. 3oo10rus. 4. AHaromus 1 ¢usnoaorus yenoneka. 5. Lurtonorus. 6. I'eneruka. 7.
Oxomnorusi. JlaHHBIE pa3ienbl BBHIOpAaHBI ¢ YYETOM HamOoJee MUPOKUX BO3MOXKHOCTEH MO MPUMEHEHHUIO
obopynoBanusi neHtpa «Touka pocta» Kak JUIsi TNpOBeAEHUS JabOpaTOpPHBIX paboOT, Tak M s
JI€MOHCTPALIMOHHOTO 3KcnepuMeHTa. Kpome Toro, mnepeunciaeHHble paszzenbl o007alaloT HauOOJIbIIUM
NOTEHIMAJIOM ISl OpPraHM3alUU IPOEKTHOW M  HUCCIENI0BATEIbCKONW JIEATENIBHOCTH OO0YYaroLIUXCS.
buonoruueckoe HaOIIOAEHNE U HKCIIEPUMEHT ITPOBOASATCS B (popMe 1a00PATOPHBIX U JEMOHCTPALIUH.

JIeMOHCTPALlMOHHBIM SKCIEPUMEHT IPOBOJUTCS B CICAYIOIIMUX CIydasX:

1. umeromeecs B HaNM4YMM KOJUYECTBO NpUOOPOB M LHUPPOBBIX JaTYUKOB HE TO3BOJISET
OpraHu30BaTh UHAWBUAYAIbHYIO, TAPHYIO WIH IPYIIOBYIO J1a00OPaTOpHYIO paboTy;

2. SKCIEPUMEHT UMEET HEOOIbIIYIO TPOAOKUTEIBHOCT U CII0XKHOCTD M BXOJIUT B CTPYKTYPY YpOKa.

Hns u3yuenus: npeamera «buonorus» Ha 3Tane OCHOBHOTO O0IIero oOpa3oBaHHsS OTBOAMTCS 238
yacoB: 5 kmacc — 34 yaca; 6 xkimacc — 34 ygaca; 7 kmacc — 34 ygaca; 8 kmacc — 68 gacos; 9 kiracc — 68
gacoB. JlaHHas oOpa3oBaTenbHas mporpaMMa oOOECHedYMBaeT CO3HATENbHOE YCBOCHHE YYalllUMUCS
BaXHEHIINX OMOJIOrMYECKUX MOHSTHUN, 3aKOHOB U Teopui, GopMUpPYET NpPEACTaBICHNE O POJIH OHUOJIOTUU B
MO3HAHUM KHBOTO MHpA U B XM3HH denoBeka. OCHOBHOE BHHMAaHUE YAETSETCS CYIHOCTA OMOIOTUYECKUX
SIBJICHUH, TIPOLIECCOB M MeTojaM WX wu3ydeHusa. CTpyKTypa MpEJCTaBICHHBIX B JAaHHOM METOJIUYECKOM
MOCOOMH TUTAHOB YPOKOB U TaOOPATOPHBIX pabOT OTpa)kaeTcs MOCIEeI0BATEIbHOCTh U3YUEHUS U COICPIKAHUS
6uonorun B 5—9 knaccax. B 5—7 knaccax ydaiuecs: y3HarOT, YeM KUBas IPUPOAA OTINYAETCS OT HEXHUBOI;
MOJIy4aroT oOOIIMe TMPEACTAaBICHUS O CTPYKType OHMONOrHMYecKod Haykd, €€ HCTOpUHM M MeToJax
WCCTIEIOBaHMS, IapCTBaX >KUBBIX OPraHU3MOB, Cpelax OOWTaHUS OPraHW3MOB, HPABCTBEHHBIX HOPMax M
MPUHIUIIAX OTHOLIEHUS K NpHUpOJE. Yualiuecs MOJy4aroT CBEIEHUS O KIETKe, TKaHSIX W opraHax, o
mporeccax XKU3HEACSITEIIbHOCTA OPTaHU3MOB, 00 YCIIOBHUSIX JKHM3HH M Pa3HOOOpa3Wu KUBOW TPHUPOIBI, a
TaKkK€ O CTPOCHHH, >KU3HEIEATEIHbHOCTH W MHOrooOpazuu OakTepuii, rpuOOB, pacTeHUH H KUBOTHBIX.
OcHoBHOE coziep)aHue Kypca 8 Kilacca HalmpaBJIeHO Ha (OpMUPOBAHUE Y 00YJAIONTUXCSl 3HAHUN U YMEHUH B
o0JacTi OCHOB aHATOMHHU, (PH3UOJOTUU U TUTHEHBI YEIIOBEKa, peali3alii YCTAaHOBOK Ha 3JIOPOBBINA 00pa3
xu3Hu. ColepkaHue Kypca OpPHEHTHPOBAHO Ha YriyOJieHHe M pacIlIMpeHHe 3HaHWM, oOydaroumxcs o
MPOSIBJICHUU B OpPraHU3ME 4YEJIOBEKAa OCHOBHBIX >KU3HEHHBIX CBOMCTB, NMEPBOHAYAIbHBIC MPEACTaBICHUS O
KOTOPBIX ObIM TOJy4eHbl B 5—7 kimaccax. OCHOBHOE cojepkaHue Kypca Omojoruu 9 Kjacca MOCBSIIEHO



OoCHOBaM o0Omiet Owonornu. OHO HampaBieHO Ha 0000IeHue OOMUPHBIX (AKTHUYECKUX 3HAHUH |
CTELUANBHBIX TMPAKTHUYECKUX YMEHUH, C(HOPMHUPOBAHHBIX B MPEABIIYIIMX KaccaX, TECHO CBS3aHO C
pa3BUTHEM OMOJIOTHYECKOW HAYKH B LIEJIOM M XapaKTepH3yeT COBPEMEHHBIN ypOBeHb e€ pa3putusi. OTHUM U3
OCHOBHBIX MNPHUHIUIIOB IMOCTPOCHUSA MPOrpaMMbl ABJISACTCA IMPUHOUIT JOCTYITHOCTH. 3KCHepI/IMeHTaJIbHBIe
JaHHBIC, TOJYYCHHBIC YYAIIMMHUCS TPH BBIMOJHECHUH KOJMWYECTBEHHBIX OIBITOB, IMO3BOJIIIOT YYallMMCS
CaMOCTOATCIIBHO [ACJIaTh BbIBOJbLI, BBIABJIATL 3aKOHOMCPHOCTH. HOIIXO[[LI, 3aJIOKCHHBIC B COJICPKAHUC
pOrpaMMBbI Kypca, CO3Jal0T HEOOXOIUMBIE YCIOBUS Ui CUCTEMHOTO YCBOCHHS YUYaIIMMHUCS OCHOB HAyKH,
Uit o0ecrievYeHrsT Pa3BUBAIOIIETO M BOCHHUTHIBAIOIIETO BO3ACHCTBUS OOYYCHHsI HA JIMYHOCTH YYalllerocs.
dopmupyemble 3HAHUSI JOJDKHBI CTaTh OCHOBOW CHUCTEMbI YOSKICHHH IIKOJBHUKA, SIPOM €ro Hay4HOTO
MHUPOBO33PCHUSI.

Conepsxkanue 00pa3oBaHus MO rogaM 00y4eHHU s
(mpakTHUecKask 4acTh Y4EOHOTO COJCpXaHWs IMpeIMeTa YCWIICHAa MaTepHaIbHOTEXHUYECKOW 0a3oii
neHrpa «Touka pocTa» HCIONB3YEMOrO JUIsl pealu3alud O00pa3oBaTEIbHBIX TMPOTPaMM B pPaMKax
MPENo1aBaHusl OMOJIOTHH).

5 KJlIACC

1. Omauuue yncusozo om nesxcueozo. (5 uacos).

MeTo1pI U3yUeHHUs KUBBIX OPTraHU3MOB: HaOJIO/IeHUE, U3MepeHue, FKcriepuMenT. [IpaBuna paboTsl ¢
OMOJIOTHYECKUMU TpUOOpaMu M HMHCTpyMeHTamMH. OTJIMYHUTENbHbIE MPHU3HAKH JKUBBIX OPTaHU3MOB.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa >KMBBIX OPTaHMW3MOB: OPraHUYECKHUE U HEOPraHUYECKHE BEIIECTBA; MX
ponp B opranusme. OOMEH BEUIECTB M IMpEBpallleHWE PHEPruM - MPU3HAK JKUBBIX OpraHu3MoB. Poct u
pa3zButue opranusmMoB. PasmHoxkenue. Pazapaxkumocts. HacneacTBEHHOCTh M M3MEHYHMBOCTH - CBOMCTBa
opraHu3moB. buonorus kak Hayka. MeTonbl HM3y4E€HMsI XUBBIX OpPraHHW3MOB: HAOJIOJEHUE, U3MEpPEHHE,
AKCIIEPUMEHT.

2. Knemounoe cmpoenue opzanuszmos. (5 uacos).

Knerka - ocHOBa CTpOEHMs U JKU3HEAEATENbHOCTH OpraHu3MoB. MHorooo6pasue kietok. CTpoeHue
KIIETKU: SJIpO, KJIeTOuHash 000J0YKa, TUIa3MaThyeckas MeMOpaHa, [UTOIIIa3Ma, IMJIACTHU]IbI, MUTOXOHAPUH,
BaKyoJIl. XpOMOCOMBI. Y CTPONCTBO YBEIMUUTENbHBIX IPUOOPOB U MpaBuiia paboTsl ¢ HUMHU. [Ipurotosnenue
MHUKpoIpenaparoB. M3yueHue KJIeTOK pacTeHH U )KUBOTHBIX HA MHUKpoIlpenaparax u ux onucanue. Kinerku,
TKaHU W opraHbl. V3ydyeHne OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB. MeTOAbl M3YYEHHS >KUBBIX
OpPraHU3MOB: Ha0IIOICHUE, U3MEPEHHE, SKCTIEPUMEHT.

Jlabopamopuvie u npakmuyeckue pabomuol

1. 3HaKOMCTBO C MHKPOCKOIIOM.

2. PaccmarpuBaHMe 0] MUKPOCKOIIOM ITy3bIPbKOB BO3/1yXa.

3. PaccMarpuBaHue 1Mo 1 MUKPOCKOTIOM KJIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHH3MOB.

Onvimol, 8bINOIHAEMbIE 8 OOMAULHUX YCTOBUAX

BripamuBanue mieceHu Ha xiyeoe.

3. Kusneodeamenvnocmo opeanuszmos.(24 uacoas).

Poct u pasButue opranusmoB. PazMHOXeHHe opraHu3MoB. becronoe u moioBoe pa3MHOXKEHHE.
ITonoBeie kieTku. OnnogorBopenue. M3yueHre opraHoB IBETKOBOTO pacTeHus. BereraTuBHOE pa3sMHOXKEHUE
KOMHAaTHBIX pacTeHuil. Ilpomecchl KHU3HEAEATENbHOCTH pacTeHui: mnuTaHue, ¢orocuHre3. Ilutanue
KHUBOTHBIX. [IpuCrOCOONIEHUsT KHMBBIX OPraHU3MOB K pa3IMYHBIM cpefaM oOuTaHus. B3auMocBs3b
OpPraHM3MOB U OKpYKarolel cpeabl. Poiib nmuTaHus, TpaHCIOpPTa BELIECTB, YJAJIEHUs MPOJYKTOB OOMEHa B
KHU3HENEATENIbHOCTH KIeTKH U opranu3ma. OcoOEHHOCTH XHMMHUYECKOIO COCTaBa >KUBBIX OPraHHU3MOB:
HEOpraHMYeCKWe W OpraHWYecKue BeIleCTBa, MX pOjib B opraHuzMe. llporecchl KHU3HENEATEIbHOCTH
opranu3MoB. Perymsmus mnporeccoB >xu3zHenesTenbHocTH. OOMEH BelIecTB M IpeBpallleHue JHEpruu -
MPU3HAK KUBBIX OpraHu3MoB. [IuieBbie cBa3u B akocucteme. Cpea - UICTOYHHUK BEIIECTB U 3Hepruu. Poib
TBIXaHUS B KU3HEEATENbHOCTH KIETKA U OpraHn3Ma. MeTo/ibl M3y4eHHUs KHUBBIX OPraHU3MOB: HaOIIOJICHHUE,
U3MEpEeHUE, SKCIIEPUMEHT.

Jlabopamopnule u npakmuueckue pabomol

1. Usydenwue crpoeHust ceMenu aconu (ropoxa).

2. PaccmarpuBaHue KOpHEH pacTeHUil.

3. ¥YXo0# 32 KOMHATHBIMU PACTEHUSMHU U aKBAPUYMHBIMHU PBIOKAMH.

4. HabmoneHue 3a pacXxoa0M BOBI M AJIEKTPOIHEPTHHU B IIKOJIE.



Onvlmbsl, 8binoHAEMblIE 8 OOMAUHUX YCTIOBUAX
1. M3yuenue ucrnapeHust BOJbI TUCTHSIMHU.
2. VI3yueHue HampaBiIeHHs POCTa KOPHSL.

6 KJIACC
Hayxka o pacTtenusix - 0otanuka. (64)

[TonaTne OMONMOTHM KaK HAyKH, YTO TAKOE «IIApCTBOY, KU3HEHHBIC (POPMBI pacTeHUi, OOTaHHKa Kak
HayKa O PacTCHMSX, AUKOPACTYILHE, KyJbTypHBIE, NEKOpPaTHBHBIE, KOPMOBBIC, JIEKAPCTBECHHBIC PACTEHUS,
ITCHEPATUBHBIE W BEr€TATHBHBIC OpPraHbl, BHICHIME U HU3IIHE PACTEHUs, CIIOPOBbIC, I[BETKOBBIC, CEMEHHBIC
pacrenusi, oprad. [loHsrue >xu3HeHHOH (OpMBI pacTeHMi; >XKM3HEHHBbIE (OPMBI pacTEeHH: AepeBo,
KYCTapHUK, KyCTapHUYEK, IOJYKYCTapHHK, TpaBa. KileTka Kak OCHOBHas CTPYKTypHAasl €IMHHIA PACTCHUS.
CrpoeHne pacTUTENBHOM KIETKHM: KIETOYHAas CTEHKa, SApO, LUTOIUIa3Ma, BaKyOJH, IIJIACTHJBI.
KuznenesrenbHocts kieTku. Jlenenue xietku. Kierka kak sxuBas cucremMa. OCOOCHHOCTH PAaCTUTEIHHON
kietkd. Ilonsarne o TkaHu pacreHuil. Buabl TkaHed: OCHOBHas, IOKPOBHAs, MPOBOIAILAS, MEXaHUYECKAas.
[IpyuuHel nOsBIEHUS TKaHEH. PacTeHne Kak LEIOCTHBIN )KMBOM OPraHU3M, COCTOSIIIMNM U3 KJIIETOK U TKaHEH.
CeMs Kak opraH pa3MHOXEHMs pacTeHuil. CTpOoeHHE CEMEHH: KOXKypa, 3apOJblll, 3HIOCIEPM, CEMSIONH.
CrpoeHnue 3apojpiiia pacteHus. J{ByJqoiapHbIE U OAHOAOIbHBIE pacTeHus. [Ipopactanue cemsaH. [IpopocTox,
0COOEHHOCTH €ro CTpOeHUs. 3HaYeHHe CEeMsH B IIPUPOJE U KHU3HU YelOoBeKa. 3HaUeHUE BOJbI U BO3AyXa JUIs
[IpopacTaHus CEMsH. 3alacHble MUTATEJIbHbIE BELIECTBA CEMEHU. TeMIepaTypHble YCIOBUS MPOpPACTaHMS
cemsH. Ponb cBera. Cpoku noceBa CeMsiH.

Opransl pactenuii. (6 1)

Tunbl KopHeBbIX cucteM pacTeHuil. CTpoeHHe KOpHS — 30Hbl KOpHs: KOHYC HapacTaHMs,
BCACBIBaHMs, MPOBEJCHUs, AelieHus, pocta. Poct kopHs, reorponu3M. BumonsmMeHneHus KopHei. 3HaueHUE
KOpHEl B IPUPOJIE.

[lober xak cinoxnas cucrema. CrtpoeHue mnoOera. CtpoeHue nouek. BereraruBHas, LIBETOYHAs
(renepatuBHasi) mouku. PazButue u poct noderos u3 nouvek. Ilpumumnka u naceinkoBanue. Crsiye movkH.

Buemnee ctpoenue nucra. BHyrpenHee ctpoenue siucra. Tunsl xkuikoBaHus JucteeB. CTpoeHue u
(GyHKIMU yCThUL. 3HaYEHHE JIMCTa JUIsl pacTeHUs: POTOCUHTE3, UCTIapeHue, ra3oo0MeH. Jlucronan, ero poib
B JKU3HM pacTeHUs. BUION3MEHEHNs TUCTHEB.

Buemnee crpoenue crebns. Tumbl ctebneil. BHyTpenHee crpoenue crebis. PyHKuuu crebus.
Bunouszmenenus crediist y HaJI3EMHBIX U TOJI3€MHBIX [TOOETOB.

I[BeTOK Kak BUIOM3MEHEHHBIM YKOPOUEHHBIH MOOEr, Pa3BUBAIOIIMICSI W3 TE€HEPAaTUBHOM IOYKH.
Crpoenue 1BeTka. Poib 11BeTKa B )KU3HU pacTeHUs. 3HaUEHHE MECTHKA M ThIUMHOK B IBeTKe. ColBeTHs, UX
pasHooOpa3ue. llBereHne u omnbuleHHe pacTeHui. OnbUleHHE Kak YCJIOBHE OIUIOAOTBOPEHMS. THIbI
onbuUIeHUs (mepeKkpécTHOE U camoonbuieHne). [lepenocunku neuiblibl. BerpoonsiieHue.

Crpoenne 1ioma. PasHooOpasue minogoB. L[BeTkoBblE  (ITOKPBITOCEMEHHBIE)  PACTECHHS.
PacmipocTpaneHne miofoB u ceMsiH. 3Ha4€HUE IUIOA0B B IPUPOAE U XKU3HHU YEIOBEKA.

OcHoOBHBIE NPOLECCHI KU3HEAEATEILHOCTH pacTeHuii. (6 1)

Boga kak HeoOXoauMoe yCI0BHE MUHEPAIBHOTO (IOYBEHHOr0) MuTaHus. V3BieyeHne pacTeHneM u3
IIOYBBI PACTBOPEHHBIX B BOJIE€ MUHEPANBHBIX coyiel. DyHKIIMA KOPHEBBIX BOJNOCKOB. Ilepemenienue Boabl 1
MUHEPAJIBHBIX BELIECTB MO PACTEHUIO. 3HAUEHUE MUHEPATIHLHOTO (IIOYBEHHOT0) MUTaHus. THIBI y1oOpeHui u
UX pOJIb B JKM3HU PACTEHHUsS. OKOJIOTMUECKHE TPYIIbl PACTEHUM I10 OTHOLIEHUIO K BOJAE YCJIOBHSA
o0pa30BaHMsI OPraHUYECKUX BEIIECTB B PACTEHHMU. 3elI€Hble pacTeHHsl - aBTOTpo(bl. I'eTepoTpodsl Kak
NOTPeOUTENN TOTOBBIX OPraHUYECKUX BellecTB. 3HaueHue (GoTocuHTe3a B npupojae Poib npixaHus B KU3HU
pactenuii. CpaBHHUTENbHAs XapaKTepUCTHUKa MpoIleccoB nbixaHus M (ortocuHTe3a. OOMEH BelecTB B
OpraHu3Me KakK BaXHEHIIMHA TpHU3HAK >KU3HU. B3auMOCBsA3b TNpoOIECCOB JAbIXaHUS U (POTOCHUHTE3A
Pa3sMHokeHHEe Kak HEOOXOIMMOE CBOMCTBO XKW3HH. THITBI pa3MHOXKEHUs: Oecroyioe W mosioBoe. becronoe
pa3sMHOXKEHHE — BEreTaTUBHOE M Pa3MHOXKEHHE criopamu. [J1aBHas 0COOEHHOCTh MOJOBOTO PAa3MHOMKCHHS.
OcoOEHHOCTH OIUTOJIOTBOPEHUSI Y IIBETKOBBIX pacTeHuil. JIBoitHoe omiogoTBopeHue. JlocTrkeHus
oreuecTBeHHOro yu€Horo C.I'. HaBammna XapakTepHble 4epThl MPOLIECCOB POCTAa U Pa3BUTHUSI PAaCTEHUM.
DTanbl MHAWBHUAYAJbHOTO PAa3BUTHUA PACTEHUH. 3aBUCHMOCThH MPOIECCOB POCTa W PA3BUTHSL OT YCJIOBUH
cpeabl obutanus. IlepnoIuYHOCTD MPOTEKAHUS KU3HEHHBIX MporieccoB. CyTOUYHbIE M CE30HHBIC PUTMBI.
Dkojoruueckue  (akTopbl:  abMOTHYeCKHe, OMOTHYECKHe, AaHTpPONOreHHble, WX  BIHAHHE Ha



KU3HENIEATEIIbHOCTh PACTEHUM.

MHoroo0pa3ue u pa3BUTHE PACTHTEJIbLHOI0 MHUpA.

(10 v)

[Tpoucxoxxaenne Ha3BaHWW OTHAENbHBIX pacteHuil. Krmaccudukanus pactenmid. Bua kak enuHmna
kinaccudukauuu. Hazanue Buga. ['pynmnsl napcrBa Pactenus. Poib cucremaTiky B U3y4eHUU pacTEHUN

Oo6mas xapakrepuctika. CTpoeHue, pa3sMHOXXeHue Bogopocieil. PasnooOpasue Bonopociueit. OTnensr:
3enénnie, Kpacuoie, Bypbie Bogopocnu. 3HaueHue Boaopocied B mnpupoze. Mcnonb3oBaHue BOIOpOCIIEi
yesioBekoM MoxoBuIHbIE, XapakTepHble yepThl cTpoeHus. Kiaccol: [leuénounnku u JlucrocrebenbHble, X
OTIMYUTEIIbHBIE YepThl. Pa3zMHOeHue (Oecronoe U MoJI0BOE) U pa3BUTHE MOXOBUIHBIX. MOXOBHIHBIE KaK
CIIOPOBBIE pacTEeHUs. 3HAYEHUE MXOB B IIPUPOJE U XKU3HU ueroBeka. MoxoBuaHble 3a0aiikaabCKoOro Kpasl.

XapakTepHble YepThbl BBICHIMX CIOPOBBIX pacTeHuil. UYepemoBaHue MOJIOBOrO U OECHOJIOrO
pasMHOXKEHUsT B IUKiIe pa3BuTusa. OOmias XxapakTepucThka OTAenoB: [lmayHoBuIHBIE, XBOIIEBUIHBIC,
[TanmopoTHUKOBUHBIE, UX 3HAUYEHHE B NMPUPOJE U KU3HMU yesoBeka. [IpencraBurenu, npous3pacTaroniue Ha
TeppuTOpun 3a0aliKaIbLCKOTO Kpasi.

OOmiasi xapakTepUCTHKA TOJOCEMEHHBIX. PacceneHue TONOCEMEHHBIX IO IMOBEPXHOCTH 3EMIIH.
OO6pa3oBaHue ceMsiH KaK CBUIETEILCTBO 00JI€e BEICOKOTO YPOBHSI Pa3BUTHSI FOJIOCEMEHHBIX 10 CPAaBHEHHIO CO
criopoBbIMU. OCOOCHHOCTH CTPOCHHUS M Pa3BUTHs IpeACTaBUTENel Kiacca XBOHHBIE. ['olocemMeHHBbIE Ha
TeppuTopun 3abaiikaabcKoro kpas. VX 3HaueHne B IpUpOJIe U KU3HU YeJIOBEKa

OcoOeHHOCTH ~ CTpOCHUS, pa3MHOXKeHHs W pa3BuTusa. CpaBHUTENbHAs  XapaKTEPHCTUKA
MOKPBITOCEMEHHBIX M T'OJIOCEMEHHBIX pacTeHuil. bojiee BHICOKMI ypOBEHb pa3BUTHUS MOKPHITOCEMEHHBIX 10
CPaBHEHHIO C TOJIOCEMEHHBIMH, JIy4Illasi PUCIIOCOOIEHHOCTh K PA3IUYHBIM YCIOBUSAM OKPY)KAIOLIEH CPebl.
PazHooOpa3zue KU3HEHHBIX (OPM TOKPHITOCEMEHHBIX. XapaKTepUCTHKA KiaccoB JIBYJOJbHBIE U
OnHOONIBHBIC PACTEHHUS, HX POJIb B IIPUPOJIE U KU3HU YesioBeka. OXpaHa pelKUX U UCUE3aIONINX BUI0B

Oobmas xapakrepuctuka. CemeiictBa: Po3ouBerHslie, MoTbuibkoBble, Kpectonsernsle, I[laciéHoBsle,
Crnoxsongernble. OTIMUUTENbHBIC TPH3HAKK CEMEWUCTB. 3HAYEHHE B TMPHPOJE W JKU3HU 4YeNIOBEKa.
CenbCcKOX03HCTBEHHBIE KYJIBTYPhI

Oobmas xapakrepuctuka. CemeiictBa: Jluneiinsle, JlykoBble, 3naku. OTIWYUTENbHBIE MPU3HAKU.
3HayeHue B MPUPOJE, KHU3HHU YeloBeKa. [ 0OTOBHOCTh K Iepexoay K caMooOpa30BaHMIO Ha OCHOBE Y4eOHO-
MO3HABATEIBHON MOTHBAIIMU B X0/1€¢ paboThl Hax npoekToM. DopmupoBaHre ciocoOHOCTH K CAMOPA3BUTHIO,
JIMYHOCTHBIX MPEJICTaBICHUH O LIEHHOCTH MPUPObl. VICKITIOUMTENbHAS POJIb 371AKOBBIX PACTCHUN

[TonsaTne 06 »BorormK )uBoro Mupa. [lepBrie oourarenu 3emiu. McTopust pa3BUTHSI PaCTUTETHLHOTO
mupa. Beixon pacrenuii Ha cymry. XapakTepHble YepThl MPUCIIOCOOJIEHHOCTH K Ha3eMHOMY 00pasy *KHU3HH.
H.W. BaBunoB o pe3ynbTarax 53BOJIOLMU pACTEHUN, HampaBisieMoil uenoBekoM. OXpaHa peakux H
MCUE3AIOLINX BUJIOB.

HcTtopust mpouCXOKACHUSI KYJIbTYPHBIX pacTeHHUH. 3Hau€HHE MCKYCCTBEHHOTO OTOOPa M CEJEKIIHH.
OcobeHHocTH KynbTYpHBIX pacteHuil. LleHTpel ux mnpoucxoxnaeHus. Paccenenue pactenuit. CopHble
pacteHus, ux 3HaueHue. [IpeacraBureny KyapTypHBIX pacTeHul 3a0aiikanbsl.

Hapsl Ctaporo Caera (IIueHuIla, poxkb, KarycTa, BUHoOrpan, 60anan) u HoBoro Caera (kapTodens,
TOMAT, THIKBa). MIcTOpHs M IEHTPHI UX MOSIBIICHNS. 3HAYCHNE PACTCHUH B )KU3HU YEJI0OBEKA.

IIpuponnbie coobmecTBa. (3 1)

[Tonstue o mpupoanoMm coobmectBe (O6moreorenose, skocucreme). B.H. CykauéB o cTpykType
IPUPOJHOTO coo0IIecTBa U (PYHKIIMOHATILHOM yYacTUH JKUBBIX OpraHu3MoB B HEM. KpyroBopot BemiectB u
MOTOK PHEPrHMM KaK TJIABHOE YCIOBHE CYIIECTBOBAHUS NMPUPOAHOro coodiecTBa. COBOKYIMHOCTH KHBOTO
HACEJIeHUsl MPUPOAHOTO cooliiecTBa (OuoleHo3). YcnoBus cpefsl ooutanus (O6morom). Ponb pactenwmii B
MPUPOJHBIX COOOIIECTBAX.

SIpycHOE CTpOEHHE MNPHUPOJHOTO COOOIIecTBAa — HAJA3E€MHOE M TOJ3EeMHOE. YCIIOBHS OOWTaHMA
pacteHuii B 6uoreoreHo3e. MHorooOpasue Gop™m KHUBBIX OpPraHU3MOB KakK CIIEJICTBUE SIPYCHOTO CTPOEHUS
MPUPOIHBIX COOOIIECTB

[TonsATHE O CMEHE PUPOAHBIX co00MmecTB. [IpUYMHBI CMEHBI: BHYTPEHHHUE U BHENTHHE. EcTeCTBEeHHBIC
U KyJbTYPHBIE IPUPOIHBIE COOOIECTBA, UX OCOOEHHOCTH U POJIb B Orochepe.

Heo0OxonmuMocTh MEpOTIPUATHI 110 COXPaHEHUIO IPUPOTHBIX COOOIIECTB.

3akpenJienue. (3 4)

[ToBTrOpenune matepuana: ['naBa 1- Hayka o pacTeHusX - 60Tanuka; [ maBa 2- opransl pactenuii; [ maBa
3 - OCHOBHBIE MTPOLIECCHI KU3HEACATEIILHOCTH pacTeHui; [ 1aBa 4 - MHOrooOpasue U pa3BUTHE PACTUTEIHLHOTO
mupa; ['maBa 5 - mpupoaHbie coodiiecTna.



7 KlIACC

3001102u — Hayka o sHcusomHueoiX.

3oosorusi — CHCTeMa HAayK O >XHBOTHBIX. Mopdonorusi, aHatomusi, (U3UOJIOTHS, SKOJIOTHSI,
MAJICOHTOJIOTHsA, 3ToNorusd. CXOJCTBO M pa3jiMyde J>KUBOTHBIX M pacTeHHMid. PasHooOpa3ue W 3HAYCHUE
KUBOTHBIX B IIPUPOJIC U )KU3HH YEIOBEKA

Mecta oOUTaHUs; XUIIIHUYSCTBO, MAPA3UTU3M, KOHKYPEHIIUS, CAMOHMO3, PACTUTEIbLHOSIHBIC, XUIITHBIC
KUBOTHBIC, TaJajee/bl; Mapa3uT W XO35UH; OWOIIEHO3, SKOCUCTEMa, IHIIEBHIC CBS3H, MPOIYIICHTEHI,
KOHCYMEHTBI, PEIYIICHTBI; KPYrOBOPOT BELIECTR.

Knaccudukanus, cucremarnyeckue Ipymniibl: LApCTBO, THII, KJIACC, OTPsAL, CEMEHCTBO, poJX, BUJ,
HOMYJISILMS, apeall.

KpacHast kHwura, 3amoBeHHK, OXpaHa >XMBOTHBIX, IIPIMOE UM KOCBEHHOE BO3JCHCTBUE YEIIOBEKA Ha
IIPUPOLY.

IIpoucxoxaeHue 3000 Kak HayKd. ['J1aBHbIE IIEpBOOTKpBIBATENN. POsb 3Kcriequuuii B U3y4eHUH
’KUBOTHOTO MUpa. BaxxHel1ne 3Tansl pa3BUTHs HayKu 300J0ruu B Poccun.

Cmpoenue mena Hcugommuuix

Knerka, memOpaHna, nurorna3ma, BakyoJb, AP0, XpOMOCOMA, OpPraHOM/Ibl, KJICTOUHBIH LIEHTP.

TkaHu: snUTENNAIBHBIC, COCUHUTENIBHBIC, MBIIICYHBIC, HEPBHBIC; XPSIIM, KOCTH, CYXOXKUIHS, CBSI3H,
KpOBb; TJIaJIKasi MbILIEYHAs TKaHb, IIONIEPEUYHO-TI0I0CaTasl MbILIEYHAsl TKaHb; HEHPOH.

Opranbl, CUCTEMBI OPraHOB; ONOPHO-/IBUraTeNbHAs, JbIXaTeIbHAas, MUILEBAPUTEIbHAS, KPOBEHOCHAS,
BBIJICIUTENIbHAS, HEPBHAs, SHAOKPUHHAsA, I10JI0BAa; pedueKchl: Oe3yClOBHBIN, YCIOBHBIM; WHCTUHKT;
CUMMETPHUS: JIy4eBasi, IBYCTOPOHHSIS.

Hoouapcmeo Ilpocmeiinue

[Mogmapcto ITlpocteiiue; 0OAHOKIETOYHBIC, KOJOHUAIBHBIC, OPTaHU3MBbI; ameba MpOoTel; KIeTKa -
CaMOCTOSITEJIbHBIM  OpraHu3M; ILMUTOIUIa3Ma; JIO)KHOHOXKKA, COKDAaTUTENIbHAs BaKyollb; Pa3MHOKEHUE
Oecrosioe; ICTa; Pa3apaKMMOCTb.

XKryrukoHocupl; 6a3anpHOE TeJblle, KIETOYHBIH POT; COKPATUTENIbHAS BAKYOJb, PO, XJIOPOILIACTHI,
NUIIeBapUTEeNIbHAsT BaKyoJb; aBTOTPO(GHOE M TeTepoTpoHOE NMUTAHWUE; KOJOHHAIbHBIE (OPMBI; JTOUEpPHHE
KOJIOHHH; Pa3MHOKEHHUE: OECIIooe U MOJI0BOE.

PecHuuku, TpUXOUMCTHI, KIETOYHBIA POT, KJIETOYHAs TJIOTKA, COKPAaTUTENbHbIE BaKyoJH, Oecroioe
Pa3MHOKEHHUE, ITOJIOBOM ITPOLIECC, KOHBIOTALIMS.

Crpoenue Tena uH(]y30puM Ty(QenbKd, CTPOEHHE BHYTPEHHUX oOpraHoB. IlepenBuxeHue Ttena
uHby3opun. Peakiys Ha pa3apaxeHue.

Tunsl npocTeWIMX >KUBOTHBIX: CAapKOJAOBBIE, >KTYTUKOHOCIHBI, HWH(Y30pHUH, CIIOPOBUKH M p.
npocreimue-napasuTsl. J[pesaue npocreimue. [{ucra, tuzeHTepus, Manspus, 3pUTPOLIUTHI.

Iloouapcmeo Mnozoknemounwie Hcugommwle

IlonnapcTBO MHOTOKJIETOYHBIX JKMBOTHBIX; THUI KHIIEYHONOJOCTHBIX; JIydeBas CUMMETpUSI,
9KTO/IEpMa, PHTOZEpMa, ME30rJies, HepBHAs CeTh; O€3YCIOBHBIM pediiekc; pa3ipakUMOCTh; pereHepaus;
MIOYKOBAHUE; Pa3/IeIbHOINOJIOCTh; TepMa(poIuT.

XKuznennvle popMbl, THAPOUAHBIE, TOJIUII, MEAY3a, KOPAJUIOBbIE MOJIUIIBI, CLUU(OUIHBIE METY3bL.

Tun: Ilnockue uepseu. Kpyenvie uepsu. Konvuamoie uepeu

Tun Ilnockue 4epBH; ABYCTOPOHHSS CUMMETPHUS; KOKHO-MYCKYJIBHBIM MEIIOK; NApEeHXHUM; TJIOTKA,
CpEIHss KUIIKA, FOJIOBHBIE HEPBHBIE Y3JIbl, IIPOJOJbHBIE HEPBHBIE CTBOJBI, OPTaHbl OCS3aHUS; MYMKCKas
IIOJIOBAsI CHCTEMA: CEMEHHMKH, CEMSIPOBOJbI; JKEHCKas IOJIOBas CUCTEMA: SIMYHUKH, SMIEBOJBI, KJlacc
PecHuuHsble yepBH.

Knacc Cocanbiuku (TpeMaTo/ibl); Kiacc JIeHTOUHbIE YepBHU (11€CTO/IbI); YHAONAPA3UTHI; Tapa3UTU3M;
LUKJI pa3BUTHSL; TAPA3UT; IPOMEKYTOUHBIA XO35IMH, OKOHYATEIbHBIN XO031H.

Tun Kpyrnele 4epBH; KilacC HEMATONbl; THUIIOJAEPMA, KYTHUKYJa, KOXXHO-MYCKYJIBHBIM MEIIOK;
aHAJIbHOE OTBEPCTUE; HEPBHBIE CTBOJIBI; PA3CIIBHOINIONOCTD.

Tun Kosbuarble yepBu: KiacC MHOTIOIIETHHKOBBIE 4YEpPBH;, KilacCc MasoOIIEeTHHKOBBIE YEPBH;
CerMEHThI (KOJblla), BTOPUYHAS IOJIOCTh Tena(lleloM), Me30JepMa, T'MAPOCKENET, MapOMOAMH, MBIIIIIBL:
HONIEpPEYHbIe, MPOJOJIbHBIE, XUTHHOBBIE 3YOLbl, BBIACIUTEIbHbIC TPYOOUKH, HEpPBHBIE Y3IIbl, MapHBII
OpIOIIHOI HEPBHBIH CTBOJI.

Kiracc ManomeTuHKoBbIe YEPBH; INETHUHKH, JKEIC3UCTBIE KIETKH, MYCKYJIATypa; IVIOTKA, MHUILEBOJ,
300, MYCKYJIbHBIN KETYI0K, 3a]JHSISI KHIIKA, CBETOYYBCTBUTEIbHbIEC KICTKH.

BuyTpeHHee u BHemHee cTpoeHue Tena tuna KospyaTele 4epBM Ha NIpUMEpE JOXKACBOTO YEPBS.



3akpernieHue YMEHH paboThl C MUKPOCKOIIOM, MHUKPOTIpETIapaTaMHu.
Tun Monnarocku

Tun Mosutocku, win MsrkoTensie; JBYCTOPOHHEE-CUMMETPUYHBIC, ACHMMETPUYHBIC; MEepaaMyTp,
rojoBa, HOTa, MaHTHUs, MAaHTHIHAS MOJOCTh, TEPKa, >KaOpbl; HE3aMKHYTasi KPOBEHOCHAs! CUCTeMa; JIMYMHKa-
MapyCHHUK.

Krnacc bproxoHorve MOJUTIOCKM, WM YIUTKHU: OOJBIION HPYAOBUK, TOJBIM CIM3€Hb; T0jI0OBa, HOTra,
MEUIKOBUJIHOE TYJIOBMILIE, MaHTHsI, TepKa, MaHTUWHAs TIOJOCTh, J€Bas II0YKAa, HEPBHBIC Y3IIbI;
repMapoOIUTHI.

Kracc /IBycTBOpYaThIe MOJUTIOCKH; TETIO JBYCTOPOHHEE-CHMMETPUYHOE; Orccyc, CU(OHBI, MYCKYIIbI-
3aMbIKaTeNH, 3yObl, 3aMOK; >KMBOTHBIC-(DUIBTPATOPHI; Ka0pbl, cepale, ABa MpeACcepAus, KeIyAodyeK, mapa
MOYEK, TPU MAPbI TAHTJIMEB, HEPBHBIM CTBOJI, MEPIAMYTP, KEMUYT; TUUMHKA- TAPYCHUK.

BHemrnee 1 BHyTpeHHEe CTpOCHHE Tella ABYCTBOPUYATHIX MOJITIOCKOB. 3aKperyieHue yMEHUN paboThl ¢
MUKpOTIpenaparaMu, 3aKperuieHne yMEHUH paboThl C OMOIOTUYECKUM PUCYHKOM.

Kitace T'osioBOHOrME MOJUIFOCKH; POTOBBIE YENIOCTH, MYCKYJIHMCTas TJIOTKA, A3BIK, TEPKA, SJOBUTHIC
CIIFOHHBIC JKEJIe3bl, YSPHWIBHBIM MEIIOK;, MO3T; 3aMKHYTas KPOBEHOCHAs CHCTEMa; TOJOBOH IuMOp(hU3M,
cnepMaTo(opsl.

Tun Ynenucmonozue

Krnacc pakooOpasHble; jxecTkasg KyTUKYJa - MaHIUPh, JUHbKA; TOJIOBOTPYAb, OPIOIIKO, HOTOUETIOCTH,
XOJIUJIbHBIE HOTH, KJICIIHM, CMEIIaHHas IOJOCTh Telia, reMoinMda, 3eJICHbIE KEJE3bl; OKOJIOTIOTOYHOE
HEPBHOE KOJIbIIO, OpIOIIHASI HEPBHAS 1EMOYKa; CIOXKHbBIE ((PaceTouHbIe) II1asa.

Kinacc IlaykooOpasHbie; TOJOBOrpYIb, OpIOIIKO; JIETKHE, TPaxeH, XEeIUIEPhl, HOTOIIYIajbla,
XOJWIbHBIE HOTH, IPOCThIE TJIa3KW COCYIIMHA POTOBOM ammapar, MNayTUHHbIE OOpOJaBKH, NayTHHA;
BHEKHUIIICYHOE TMHUIIEBAPEHUE, MATBITUTHEBBI COCY/Ibl; KOKOH.

Krnacc Hacexomble; XUTHHOBAs KyTUKYIa; TOJIOBA, TPY/ib, OPIOIIKO, CJIOXKHBIE IJ1a3a, MPOCTHIE TTIa3KH,
rnapa yCHKOB, TPH Mapbl HOT, KPbUIbS; HOTH - XOJWJIbHBIC, MPHITaTelbHbIC, TIaBaTEIbHbIC, KOMATEIbHbIC;
KEITYJOK )KEeBaTEIbHBIN; Tpaxeu, AblXalblla; KPOBEHOCHAs! CUCTEMA HE3aMKHYTasl; MaJIbIIUTUEBbI COCY/IbI.

Henonnoe npespaiienue: siiio, JMUuHKa, B3pociaoe Hacekomoe (otpsiabl Ctpeko3sl, [Ipsmokpeuible,
PaBHokpriTBIe, Kitomer); monmHOe mpeBpalieHue: SHIo, JTUYMHKA, KYKOJKA, B3POCIOE HAaceKoMoe (OTpsiIbI
Yewryekpouible, Kectkokpeuisie, J[Bykpbuible, [lepenoH4aTokphLibie).

OOmiecTBeHHbIE HacekoMble. MenoHOocHas muena, pabodas myena, MaTKa, TPYTHH; TYTOBBIN
HISJIKOTIPSIT;, TPeHA, KOKOH, IIEJK, MEJIOBBIM 300K, MeJI, BOCK, COTHI, Iepra; HHCTUHKT.

Metonsl OOpbOBI C BpEAHBIMH HACEKOMBIMHU: (PU3MYECKHE, XUMHYECKHE, arpoTeXHUYEeCKHe,
OMOJIOTMYECKHUE.

Tun Xopooewie

becuepennblie; dyepenHble, WM TO3BOHOYHBIE; OCEBOM CKEJET, XOpia; JHTOJEpPMa, IKTOAEpMa,
Me3ojiepMa, HepBHasl TpyOka, MUIleBapUTeNbHas TpyOKa, TIIOTKa, aOepHble OTBEPCTHUS; BTOPHUHOPOTHIE,
JIBYCTOPOHHE-CUMMETPUYHBIC; aHATHLHOE OTBEPCTHE; CEPIlE, OCSA3aTeNbHbIE KIETKH, CBETOUYBCTBUTEIIbHbBIC
TJIa3KH, KaWUISPhI, BBIICTUTENbHBIE TPYOOUKH; SSIMUHUKH, SHIEKICTKH, CEMEHHUKH, CIIEPMAaTO30H/IbI.

XpsiteBble peIObI, KOCTHBIE PBIOBI; BHYTPEHHUN CKEJET, XPAIl, KOCTh, TOJOBa, TYJOBHUIIE; XBOCT;
KOJKa, 4Yellys, CIM3UCTBIE JKENEe3bl; OTBEPCTHS: aHAJIbHOE, MOYEBOE M IIOJIOBOE; IUIABHUKH: HEMapHbIE U
napHbie; 00KOBasl IMHUS, YETIOCTH, HO3IPH, TJ1a3a, BHYTPEHHEE YXO.

[To3BoHOUHUK, pedpa, MO3TOBOM 4Yepen, CKeJIeT HEMapHBIX W MapHBIX IUIABHUKOB, CKEJET MOSCOB,
CKEJIeT CBOOOMHOW KOHEUHOCTH; TIJIaBaTEIbHBIM TY3bIPh; JBYXKaMEpPHOE CEepAlle W3 TpeAcepaus Hu
YKEJyTOYKOB; TOJIOBHOW MO3T: MEPEIHUMN, IPOMEKYTOUHBIN, CPEIHUM, MO3KEUOK, MTPOAOJITOBATHINA, CIMHHOU
MO3T; TIOYKH, MOYETOYHUKH, MOYEBOU ITY3BIPb.

PazgenbHOmNONBIE  KUBOTHBIE; SUYHUKHU, WKPUHKH, MOJIOKM, CEMEHHHMKH, CHEPMaTO30M/IbI;
KUBOPOXKIEHUE, MUTPAIINSI, HEPECT, HATYJI, MPOXOAHBIE PHIOKI.

XpsimeBsle poiObl  (akynbl, ckarbl); Koctaele poiObl: Jlyuenepeie (Koctucteie, OceTpoBbie),
Jlonactenepsie ([IBoskoapimamme, Kucrenepsie).

Pr160710BCTBO; cenbaeo0pa3Hbie; aKKIMMAaTHU3AIINS; PHIOOBOJICTBO MPYI0BOE, aKBAPHYMHOE.

Knacc 3emnoeoonnie, unu Amguouu

Kmacc 3emHoBonmnble, win AmMpuOum; cTpoeHHE cKenera 3eMHOBOJHBIX, KPOBEHOCHAs CHCTEMA,
MUIICBAPUTCIIbHAA, BBIACIWUTCIIbHAA, ObIXAaTCJIbHASA, HCpPBHA. IImaBaTensHas MEepeCIroHKa, 6apa63HHa51
MEPETIOHKA, CIIE3HbIE JKETIe3bl.

[InmeBapuTenpHas cucTema: IBEHAAUATUIIEPCTHAS KUILIKA, TOHKUH KUIIEYHUK, TOJICTBIA KUILICYHHUK,



KJIOaKa; Ta3000MeH: JIETKHE, BIIaYKHAs KOXKa; KPOBEHOCHAs! CHCTEMA: CepIle TPEXKaMepHoe (J1Ba Tpencepams,
ONIMH JKENYyJOYeK), JBa Kpyra KpOBOOOpallleHHUs, CMEIIaHHAas KPOBb, NONyIIapus TMEPEIHET0 MO3Ta;
XOJIOJTHOKPOBHBIE JKUBOTHBIE.

['omoBOM KW3HEHHBIA LMUKI;, OLIETIEHEHHWE; PAa3BUTHUE C IMPEBPALICHUEM; CEMECHHUKH, SWYHUKU,
WKPUHKH, TOJI0BAaCTUKU. OTpAIbl 36eMHOBOJIHBIX: becxBocThie, XBocTaThle, be3Horue; pereneparusi.

Knacc Ilpecmvikarowguecs, unu Penmunuu

Kiace Ilpecmbikaromuecs (wiv Pentumiuim); rojioBa, TyJIOBHUIIE, TBE Mapbl KOHEYHOCTEH; cyXas KOXa,
poroBasi dYelrys; JIMHBbKA; POTOBBIC IIUTKH; OOOHSATEIbHBIC OPTaHbI, IOJBIKHBIC BEKH; percHepalus;
MBIIIIENIOK, aTJIaHT, SMUCTPOdei; OTACNbl CKeIeTa: MICHHBIN, TYJOBUIIHBIA, KPECTIIOBBIN, XBOCTOBOI; pedpa,
rpyaHasi KJIeTKa.

[TumeBapenue: citoHA, JKETYyIOYHBIM COK; SIOBUTBIA 3y0, STOBUTBHIC >KEJIE3bI, TEPMOJIOKATOP;
rOpTaHb, Tpaxes, OPOHXU; IYTH AOPTHI, JIETOYHAS apTEPUsl, CIIMHHAS A0PTa; MOYEBasi KUCIIOTA; KOT'TH, CIITYKA.

Otpsanel: Amepunsbl, 3men, Kpokoauisl, Uepenaxu; nmpo3payHble POrOBble BEKH; KOCTHBIM MaHIUPb.
[TumeBsie CBSI3M;, MSCUCTBIC TYOBI, KOKHBIC KEJe3bl, TOTOJHUTEIbHBI TEMHBIA TJa3; APEBHUE PETITHIIHH:
KOTHJIO3aBPBI, TUHO3aBPHI, 3BEPO3YObIE; )KUBOE NCKOMIAEeMOE - TaTTepusl.

Knacc IImuuywt

[locTostHHas Temmeparypa Tejla; MUTPALMM; KJIIOB, HAJKIIOBBE, MOJKIIOBHE; KOIMUYMKOBAs MKEJe3a;
Mephsi: KOHTYPHBIE, IMyXOBBIC, MyX; CTEPKEHb, OUYMH, Olaxajo, OOPOJKH IEPBOTO M BTOPOTO IMOPSIKA,
KPIOYOYKH.

Cpacranue ¥ THEBMaHUYHOCTh KOCTEH; CIIOKHBIN KPECTeIl; KOCTH TPyOJaThie, BO3IYIIHBIC MTOJIOCTH,
OTKPBITBIN Ta3; MOKPHITHIE CKOPJIYNOW SIA; IIeBKa, MPSKKA, KUJb, TPYAUHA; OOJbIINE TPYIHBIE MBIIIIIBI,
MOAKITIOYNYHBIC MBIIIIIBI, JJTMHHBIE CYXOXKHIIUS.

Crtpoenune u (pyHKUIMU MHUILEBAPUTEIBLHON CUCTEMBI, IbIXaTEIbHONW CHUCTEMBbI, KPOBEHOCHOM CHCTEMBI,
HEPBHOW CHCTEMBI; OpraHbl YyBCTB, CUCTEMa OpPraHOB BhIAeicHUs. OOMEH BEIIEeCTB MEXKIY OPTaHU3MOM H
Cpenou.

Kryruku, wim xanassl; 0€JI0K, KEITOK; SIMIIeBON 3y0; 3apOABIIICBBIA JUCK; 000JIOYKH: CKOPITYIIOBas,
3apOAbIILIEBAst; BBIBOJKOBBIE U MITEHLIOBBIE MTHIIBI.

['o10BOM KU3HEHHBIA IMKJ: PAa3MHOXKEHUE, THE3/I0BAaHUE, TMOCIETHE3/J0BbIE€ KOYEBKHU, MHUTPAIUU,
3UMOBKa; PHUTYaJbHOE TOBEJCHHE, KOJOHHHM, HACHKMBAHUE, TOKOBAHHME, CMEHA OIIEpEHHUs; OCEHJIbIE,
KOUYIOIIHUE, MEPETICTHBIC MTHIIBI.

DKOJOTHYECKHE TPYIIBI 10 MeCcTaM OOUTaHUs: MTHUIIBI Jieca, OTKPBITHIX MPOCTPAHCTB, BOJOEMOB, UX
nmooepexuid U OOJIOT; MO CrIoco0aM MUTAHMS: PACTUTETHLHOSTHBIC, HACEKOMOSITHBIE, XUIITHBIE, BCESTHBIC.

OXOTHUYbE-TTPOMBICIIOBBIC, TOMAIITHUE MITUIIBI, OaHKUBCKas (KYCTapHUKOBasH) KypHIla, KPSKBa, CEpPhIN
T'yCh, CYXOHOC; apXEONTEPHKC.

Knacc Mnekonumarowjue, unu 3eepu

JlutieBoi M 4YepenHoOi OTIENbl TOJOBBI, MIEPCTh; BUOPHUCCHI; XKEJIE3bl: CIE€3HBbIC, CalbHBIC, MOTOBBIE,
raxydue, MJICYHbIe;, KPYMHBIA M CJIOXHBI TOJIOBHOM MO3T; MapHbIE KOHEYHOCTH, PACHOJOKEHHBIE O[T
TYJIOBHILIEM.

CrpoeHue TOJIOBHOIO MO3ra, CHUCTEM OpraHOB: JIbIXaTe€JIbHOM, KpPOBEHOCHOM, HEpPBHOM,
MUIIEBAPUTEIbHOMN, BBIICTUTEIBHOM, OMIOPHO-ABUTATEIbHOM.

[InanenTta (meTckoe MecTO), MapHbIE CEMEHHUKH, SIMYHUKHU; YXOJ 3a MOTOMCTBOM, MOJTrOTOBKAa K
3UMOBKE, JTUHbKA, MUTPAIINH, CIISTYKA, 3MMOBKA; YHCIEHHOCTD.

PoroBeie koxHBIE 00pa30BaHUS: IEpCTh, pOra, KOMbITa, KOTTH, HOT'TH;
nuddepeHIMpOBaHHbIE  albBEOJSIPHBIE 3YyObl; MJIEUHble Keje3bl; moakiacc llepBo3Bepu, monkiacc
Hacrosimume 3Bepu: Husmue u Boicune.

Bricume, unmn Ilnanenrapusie, 3Bepu: Hacexomosinnble, Pykokpeuisle, ['pei3yHbl, 3aiinieoOpasHele,
XHIIHBIE 3BEPU; SNTU300THH.

Ocob6ennoctu crpoenus Jlacronorux u Kuroo6pasnsix. JlacTel, KUTOBBIH yC, IIeIMIBHBIN anmnapar;

OcobGennoctu ctpoeHus [lapHo- M HEMApPHOKOMBITHBIX: POTa, KOIbITA; CIOXKHBIN JKETYyAOK, JKBauKa,
X000T.

OcolenHocTu cTpoeHus, oouTanus, nuTanus. [IpumMaTel, YyeloBeK pa3yMHBIN; CKIaJKU U HU3BUIMHBI
KOpBI F'OJIOBHOI'O MO3Tr'a; HOI'TH, JIUL[0; MUMHUKQ, )KECTHI.

Cpena obutaHus: Ha3eMHas, NOYBCHHAs, BOJHAs, BO3AYILIHAs; SKOJIOTMYECKas IpyIIa; Ha3eMHO-
JpeBecHbI 00pa3 *KU3HH;, MICKONHUTAIOLINE BOJIHBIC, POIOIIME M JIETAIOIINE; aJanTUBHBIE uepThl. [lopomabl
3Bepei. 3HaueHue 3BEpel B JKU3HM 4YeoBeKa. /[[oMalHue 3BepH, )KUBOTHOBOJICTBO, KPYITHBIA POTaThIil CKOT;
KOHEBOJICTBO, OXOTHUYMM IPOMBICEII, KJIIETOYHOE 3BEPOBOJCTBO; 3alIOBEIHUKH, 300IIAPKH, AKKIMMaTU3aLus,



peaKKIMMaTH3AITHS.

Pazeumue scusomnozo mupa na 3emne

[Taneo3oi, KalHO30; SBOJIOIMUA; SMOPHUOJIOTHYCCKUE, TAJICOHTOJIOIMYECKHE J0KA3aTelbCTBa
3BOJIFOIIUH; HACICACTBCHHOCTh, U3MCHUYHNBOCTD, HCKyCCTBCHHBIfI nu eCTeCTBeHHbe/'I 0T60p; CUCTCMATHUUYCCKHC
€IMHHMIIBI.

3aknrouenue

O0o01IeHre U CHCTeMaTU3allus 3HaHUH 10 Kypcy OHoJIorum B 7 Kiacce.

Hrorosast KOHTpOJIbHAs paboOTA.

8 KJIACC

Opzanusm uenosexa. Qowguii 0630p

Anaromus. @usnonorud. ['uruena. CaHUTapHO-3UIEMUOJIOTMYECKUE CTAHIIUU U LIEHTPbl. MeTo bl
WCCIICIOBAHUS:  OMNbIT, XPOHMYECKUM  DKCIEPUMEHT, PEHTI€H, YJIbTPa3BYKOBOE  MCCIEIOBAHHUE,
MOJICTTUPOBAHUE Pa0OTHI OPTraHOB, KIMHUYCCKUE U (DU3MOJIOTUICCKHIE UCCIICIOBAHUS.

Yactu tena. O6mactu Tena. Buyrpennue opransl. Mpmmnbl. Ckener. [lonoctu tena: OpromiHas,
rpyaHas. Muiekonuratomue. Beicime npuMarsl.

CtpoeHue KIeTKd: opraHbl kieTku U ux ¢GyHkuuu. CocTaB KJIETKH: HEOPraHUYECKUue U
opraamueckue BemectBa. JJHK, PHK, AT®, ¢pepmentsi, katanaza. Poct. Pazsutne. Bo3Oymumocts. Tkanu
JKMUBOTHBIX W 4YEJIOBEKA: MUTEIUAJIbHbIC, COCAMHUTEIIbHBIC, MbIIICYHbIC, HEPBHbIC. MBIIIEYHOE BOJIOKHO.
Hetipon: Teno, nenaputsl, akcod. Cunanc. Heiipornus. MexkieTouHoe BELIECTBO.

Oprasbl. CucTeMbl OpPraHoB: HCIIOJHHUTENbHbBIC, PEryJISTOPHbIE. YPOBHU OpraHU3alMM OpraHu3Ma:
KJICTOYHBIM, TKAHEBBIM, OpraHHBIN, CUCTEMHBIA, OpraHU3MEHHBIN, MoBeAcHUeckui. Pedrekc. Penenrtops.
['opmoHBI. DHIOKpPHUHHAS CUCTEMA.

Onopno-osuzamenvhasn cucmema(8 u).

Mpinel. CkeneT: KOocTH, Xpsuiy, cBsi3ki. KomnaktHoe BemecTBo. ['ybuaToe BemectBo. CoeqMHEHNS
KOCTEM: HETIOJIBUXKHBIE, MOTYIOABMKHBIE U MOABIKHBIE. CTPOCHHE CyCTaBa.

Ckener ronoBbl. CkeJeT TyJOBUINA: MO3BOHOYHUK (IIEHHBIN, TPYAHON, MOSACHUYHBINA, KPECTIIOBBIM U
KOITYMKOBBIN), CTpPOEHHE TTO3BOHKOB, Tpy/HAs KJIeTKa (TpyauHa, pedpa). OTaensl uepena.

Ckener BepXHUX KOHEYHOCTEH (JOMaTKW, KIIOYHUIA, MJIe4eBOM mosc, pyku). CkeleT HUKHHUX
KOHEUYHOCTEH (Ta30BbI€ KOCTH, TA30BBIN TMOSIC, HOTH, O€JIPO, TOJIEHb, CTOTIA).

Pactsokenne. BoiBux. Ilepenomel. [lepBas momMomis npu TpaBMax KOHEUYHOCTEH: HAJOKEHUE IIMHBI,
(uKcaus pyKu ¢ TMOMOIIBI0 KOCBIHKH, (PUKCAIlUS PYKH TOJIOK TMHJKAKa. XOJOIHBIN KoMIipecc. [ umncopbie
MOBS3KHU.

I'mankne wm ckenmeTHble MBIIIEL. JKeBaTenbHbIE W MHUMHYECKHE MBIIIILI TOJOBBI. JlpIXxaTeabHbIS
MBIIIIBI TYIOBUIIA (MexpedepHbie, auadparma). CokpaTumMocTb. CyX0KUIHS.

Cuna mplmnpsl. AMIUIMTY A ABMKEHHsI. MBIIIIBI-aHTarOHUCTBL. MbIbl-cuHeprucTsl. CTaTudeckas u
nuHamuueckas padota. CpeqHue (ONTUMaIbHBIE) PUTM U Harpyska. Y tomsienue. PaboTocrnocoOHOCTb.

Ocanka. Hapymenus ocanku. Cox crombl. Ilnmockocronme. Koppurupyromas THMHacTHKA.
l'unoguuamust. TpeHUpOBOUYHBIN AP dekT. CTaTHueckue U AMHAMUYECKUE yrpakHeHus. JlonuHr.

Kpoew. Kposooopawenue

KpoBs. TkaneBast xuakoctb. Jlumda, mmazma kpoBu. DopMeHHbIE 3I€MEHThl KpoBU. DarouuTos.
AHntured. Antureno. I'pynnsl kpoBu. M3o0anTurensl. Antutena. buosnorudeckass COBMECTUMOCTh TKAHEH.
['pynnoBast COBMECTUMOCTb KPOBH.

NMMyHUTET: KIETOUYHBIN, TyMOPAJIbHBIN, AKTUBHBIM U MACCUBHBIN, €CTECTBEHHBIM U UCKYCCTBEHHBIH,
BUJIOBOM, HACIIEJICTBEHHBIN, MPUOOPETCHHBIN.

Crpoenue cepama. KpoBenocHeie cocyael. KpoBooOpamenue. bonbmioit u  Manblii  Kpyru
KpoBooOparieHus. Jlumda. JIumpatndeckne KanuuIapbl, COCYAbI U Y3JIbI.

AprepuallbHOE KpPOBSIHOE [1aBJICHHME: BepxXHee W HmkHee. ['unepronus. ['mnortonwms. HMHCynbT.
Wudapkr. [Tynsc. YacTtoTa cepAaeyHbIX COKPAILICHUH.

Apromatu3Mm. CumnaTuueckuii U OmyJIaroluil HepBbl. ['ymMopalibHas peryisuus: aJpeHaIuH,
alleTWIXOJMH. AOCTHHEHIIUS.

TpenupoBaHHOe W HeTpeHUpoBaHHOE cepane. DyHkuMoHanmbHas mnpoda. CpemHee 3HAUCHUE
pe3yabTaToB (PyHKIIMOHANBHBIX Mpo0. Jlo3upoBanHas Harpy3Kka. TpeHUPOBOUHBIN 3P PEKT.

KpoBoTeuenue: kanuuisipHoe, aprepuaibHoe, BeHO3HOe. JKryr. 3akpyrka. /[laBsmias moBs3Ka.

Hvixamenvnasa cucmema



HpixatensHas cucteMa. Jlerounoe npixanue. TkaHeBoe abixaHwe. OpraHbl JIbIXaHUS: JbIXaTEJbHbIC
MyTH, JIeTKue. JIerouHbIe My3bIPHKH - aTbBEOJIHI.

Jlerounass u mpucteHouHas mieBpa. [lneBpanpHas monocth. IlneBpanbHast Kuakocth. Huddysus.
I'emornoOuH. ApTepualibHast KpoBb. BeHO3HAast KpOBb. AJIbBEOJISIPHBIA BO3IYX.

I'pynnas momnocts. Mexpebepubie Mblmnbl. Juadgparma. JlpixarenbHble JBUXKEHUsA. Mojensb
Honnepca. OMduzema JerKux.

JIbIXaTeNbHBINA [EHTpP TOJIOBHOTO MO3ra. Briciine abIxaTenbHble HEHTPHI KOPhI OONBIINX MMONyIIApUi
rOJIOBHOTO Mo3ra. Perynsiuus npixanus.

I'punmn. TybGepkyne3 nerkux. Pak nerkux. dmrooporpadus. 3akanuBanue. Bmaxnas yoopka. JKEJIL.
['uruena npixanus.

Yromnenune. Ynaymenue. 3aBanmBaHue 3emieid. Otexk ropTaHu. OnekTporpaBmMa. OOMOpPOK.
Kimnanueckas cmepts. buosornueckas cmepts. Peanumanus.

Iuwesapumenvnasn cucmema

Opranunueckue BeuecTBa. Buramunubl. MunepanbsHblie BeniectBa. [Iutatenbuble BemecTsa. [lumniessie
MPOYKTHI )KMBOTHOT'O U PACTUTEIBHOIO MPOUCXO0KAeHUA. HuTpaTsl.

I'motka. I'oprans. JKemunsiii my3bipb. Kemub. Hebo, HeOHBIN s3b140K. [IMiieBapUTEIbHBIE JKETIE3BI.
[IumeBapuTenbHblil KaHait. TOH3WLIUT.

3y0: KOopoHKa, mielika, KopeHb. OManb. LlemenT. [lentun. 3yOHast mynbna. Pe3ubl, KIbIKH, KOPEHHbIE
3yObl. MosiouHble U ocTosiHHBIE 3yObl. CMeHa 3y0oB. Kapuec.

Cmiona. [Ituanun. Kpaxwman. I'mokoza. XKenynok. Xenynounstii cok. [lencun. Crnou xemyaka.

Annenauuurt. Kumeunsiii cok. bpepkeiika. Bopcunka. HezameHnMble aMUHOKHCIIOTHL. [JIMKOTEH.
MoueBuna. BoporHas Bena. HuxHsIs nosiast BeHa.

UyBcTBO rojiofia U HachllleHus. be3ycrnoBHBIN U ycnoBHBINA pedrekc. Peuenrtops! s3bika. [IuieBoit
KOPKOBBIN LIEHTp. BpemeHnHas cBA3b. Pexxum nuranus.

XKenynouno-kuieunsie 3a0oneBanus. HacekoMblie-nepeHocunku Oose3nei. [ nuctHpie 3ab6o1eBanus,
nH(peKkuroHHbIe 3a0oneBanus. Yepsu-napa3utel. [Tumiessie orpaBnenus. [IpoMbiBaHuEe KeTyaKa.

Oomen eewgecme u Inepzuu

Cragun oOMeHa BelllecTBa: MOJArOTOBHUTENbHAS, KJIETOUHAs (IJIaCTUYECKUH OOMEH, IHepreTHYecKuit
00MeH), 3aKIIOUUTENbHAs.

OcHoBHOW 00MeH. OOmuit oO6MeH. DHeprorparbl. OHEProeMKOCTh (KaJOPHUMHOCTb IHIIH).
bannactueie BemecTBa. CyTOUHBIN paliuoH.

I'unoButamuHo3bl. ['unepButamMuHo3sl. ABuTamMuHO3bl. «KypuHas cinenorta». bonesnn Gepu- Gepw,
LUHTa, PaxuT.

Mouesvioenumenvnaa cucmema

[Touka. Kanumnspusiii kiiyoouek. Ilepsuunas moua. Bropuunas moua. Kopkosblii cioii. [loueunsie
MUpaMHIbl MO3roBoro cios. [louednas noxaHka.

O6e3BokuBanue opranuzma. BomHoe oTpasnenue. I'mruena nurtanus. Kumeunas mnamouka. [TJIK
OakTepHii KUIIIEYHO! MaJIOYKU OTKPBITHIX BogoeMax. KecTKOCTh M MATKOCTh BOJIBL.

Koorca

Onupepmuc. Jlepma. I'mnogepma. Koxubie peuentopsl. KosxHple nurMeHTsl. CallbHblE M IIOTOBBIE
xene3bl. Bosockl u HortH. JKupHas, HopMasbHas, cyxas Koxa. 3arap.

Tepmuueckuii oxor. Xumuueckuit oxor. O0mopoxenue. Ctpurymuid aumai. YecoTouHbIN 3y/I€Hb.
Yecorka.

TemnooOpaszoBanue. Termnoornaua. Tepmoperynsuus. 3akaivBaHue: BO3IYIIHbIE M COJHEYHbBIE
BaHHBI, 00TUpaHus, ob6nuBanwus, nymr. ComHeuHbI oxor. TermoBoi yaap. ConHeuHbIN yaap.

IHooKpunnaa cucmema

JKenespl BHEIIHEN, BHYTPEHHEM M CMeImaHHOW cekpenuu. Cexperbl. ['OpMOHBI. OHIOKpUHHAs
cucrema.

I'opmon pocta. ['unoduzapusie rurantsl u mwmnmyTel. Kpetnausm. bazenoa 6one3nb. Cau3ucThii
orek. MucynuH. CaxapHblii 1uaber.

Hepenas cucmema

Lentpanbnas HepBHas cucrema. [lepudepuueckas HepBHas cuctema. Peduekc. Pednexropnas myra.
[IpsiMbie 1 OOpaTHBIC CBS3H.

CuMraTtndeckuil 1 mapacUMIIaTUYECKUI MOJOTAENbl aBTOHOMHOM HEPBHOM CHCTEMBI.
ConHeuHoe cruieTeHue. biayxnaromuii HepB.



HeitporopmonansHas perymnsuus. ['unoranamyc. Heliporopmonsl. EqTuHCTBO ryMOpanbHON U HEPBHOM
perymsiiuu.

[To3BoHOUHBIH KaHan. CIMHHO-MO3T0Bast XKUIKOCTh. LlenTpanbublil kanan. Cepoe u 6enoe BEelecTBO
CHOUHHOTO MO3ra. YHKIIMY COMHHOTO MO3ra.

[Ipononrosarsiii mo3r. Cpennuit Mo3r. Moct. Mo3xedok. Kopa u sigpa. bopo3abl U HM3BUIMHBL.
[Ipomexyrounsiii Mo3r. Ilosyiapus rooBHOro Mo3ra.

Opzanwl uyecme. Ananuzamopot

Amnanmuzarop. Crenuduunocts ananuszaropa. Mmmrozuu. bpoBu, Beku, pecHunbl. ['Ta3HHULBI Yeperna.
CrpoeHnue rnasa.

HanpH030pKocTh. biinzopykocts. [Iponukaroniee panenue raasa. [lepsas momollb pu NOBPEXKIACHUN
J1a3.

Hapyxnoe, cpennee u BHyTpeHHee yxo. [Iupamuasl Bucounsix kocteil. Ctpoenue yxa. Peuentopsl
CJIyXa - BOJIOCKOBBIE KJIETKH.

Ocsi3aHue: TaKTUIIBHBIE PEUENTOPBI KOXKH, PEIENTOPHI MBI U CYXO0XUIUi. OOOHSATEIbHBIE KIETKH.
Bxkycosble kiieTtku. MukpoBopcuHku. TokcnkoManus. Bkycoseie cocouku. [locneBkycue.

Ilogeoenue u ncuxuka

Bpoxxnennsie ¢opmbl TOBeneHUs: 0Oe3yclIOBHBbIE pedIeKChl, HHCTHHKTHI (IIOJIOKHUTEIbHBIE H
OTpHUILIATENBHBIE), 3arieUaTiieHne (MMIPUHTHHT).

[IpuoGperennbie (GOpMBI MOBEACHUS: YCIOBHBIA pediiekc, AMHAMUYEKUNH CTEPEOTHN. Y CIOBHOE
TOPMO>KEHHE.

Con: ObICTpeIi W MemIUTENbHBIN. OnekTpodHuedanorpad. CHoBumeHus. Pexum cHa
00pCTBOBAHUS.

®uznosnorusa BbicuIel HepBHOU aAesTenbHOCTU. llonco3nanue. PeueBble neHTpsl. [lo3HaBarenbHbIe
MIPOIIECCHI: ONIYIIEHUE, BOCTIPUITHE, MAMITh, BOOOPAXKEHHE, MBIIINICHHE.

Bons. Otansl BoneBoro akrta. Brymaemocts. HeratuBuszM. OMonuu: CTEHUYECKHE, aCTEHUYECKHE.
OMOLMOHaIbHBIE peaki. BHUMaHue: Npon3BOJIbHOE, HEIPOU3BOJIBHOE.

Pa6orocniocobnocTs. CTaguu paboToCIOCOOHOCTH: BpabaTbIBaHUE, YCTONYMBAs
paboToCrocoOHOCTh, UCTOIICHHE. AKTUBHBIN U MACCUBHBIN OT/ABIX.

Hnoueuoyanvnoe pazeumue opecanuzma

Ainexnerka. Cnepmarosonn. ITomoBeie xpoMocoMmsel. OmnonorBopenue. JKeHckas moiaoBas CUCTEMA.
Mysxckas mosioBast cucrema. Co3peBaHue SUIEKICTKA. MeHcTpyalus.

Benepuueckue Oone3nu: roHopes, cudumuc. Bupyc ummynonepunmra(BUY): cunmpom
npuobperenHoro ummyHoaepunuta( CITUI).

PocT u paszBuTHe: kaneHaapHbIi Bo3pacT u Ouonorudeckuii Bo3pact. [Tnoza. 3apoasimt. [ToxypocToBoii
CcKa4yOK. OUIUIIITUHCKHUM TECT.

Hapxorennsie BemiecTBa: HUKOTHH, aJIKOTONb, HAPKOTHUKHU, TOKCHHBI. AOCTHHEeHIMs. Pak jerkux.
lactpur. SI3Ba xxenynka u ABeHaAaTUNIEpCTHON KUIIKK. CriazMbl cocyaoB. Lluppo3 neuenu. TemmnepaMeHTHI:
MEJTaHXOJIUK, XONEpHK, (JIerMaTHK, CAaHTBHHHUK. XapakTep: OSKCTpaBepTbl U HHTPOBEpPTHL. HHTEpeckhl.
CxuonHoctu. Crnoco6HocT. COBECTb.

[loBTOpeHue mNpOWIEeHHOr0 Marepuana. 3akpeluleHHe 3HaHui 1o Kypcy Ouomormu 8 Kiacca.
[ToaroToBKa K UTOTOBOI KOHTPOJIBHOU paboTe.

9 KJIIACC

Beeoenue 6 ocroewvt obwent buonozuu

buonorus kak Hayka. Meroas! uccienoBanusi ouonoruu. CoBpemenHas o6uonorus. Pons 6uonoruu B
MPAKTUYECKON JEATEeTLHOCTH JIt0IeiH. MeToabl N3YYeHHS )KUBBIX OOBEKTOB.

buonoruueckoe paznooOpasue. OOmue cBoiicTBa KUBOT0. OCHOBHBIE KOMIIOHEHTHI KUBOTO (0K,
KUPBl W HYKJICHWHOBBIC KHCIOTHI). OpraHu3Mbl B pa3HbBIX cpenax >ku3HU. KietouHoe pasHooOpasue.
CucremMHO€e pazHOOOpa3ue KUBOTO. Y POBHH OpTraHU3AIUH JKU3HH.

OcHoe6bl yueHus o Kiemke

N3 ucropum uuronoruu. KieTrouHoe cTpoeHHWE OpPraHU3MOB KaK JI0Ka3aTeNbCTBO HUX POJICTBA,
€IMHCTBA KUBOW TpHUpoAbl. KieTka - oCHOBHas CTPYKTypHas M (YHKIMOHAJbHAs €AMHUIIA OPTaHU3MOB.
Knerka kak Owocucrema. Pa3HoOoOpasue KIETOK IKUBOW MPHUPOABI. DYKAPUOTHI M  MPOKAPHUOTEHI.
OIHOKJIETOYHBIE U MHOTOKJIETOUHBIE Opranu3Mbl. CBOMCTBA KIIETKH.

OOmHOCTh XUMUYECKOTO COCTaBa KiIeTkH. Heopranwueckue u opranmueckue Beriecta. [lonmumMepst,



MoHOMepbl. OpraHndeckue BeUIeCTBa, UX poJib B opraHu3Me. AMUHOKHUCIOTHL. CTpyKTypa U QYHKIIMH OEJIKOB
B kietke. ®depmentsl, ux poiab. Hyxnenmnoswlie kucnotsl: JJHK u PHK, ux crpykrypa u ¢yHKIum.
Pernukarusi.

CrtpoeHue KIETKH: MeMOpaHa KJIETKH, IuroruiazmMa. CTpoeHune M (QyHKUIUHU siipa. THIBI KIETOK.
Bupycsl - neknerounsie Gopmbl. Hapyienust B ctpoeHnu U (yHKIIMOHUPOBAHUM KIIETOK - OJHA U3 MPUYUH
3aboneBanuii opraHu3MoB. Opranouwabl kietku: memOpannbie (DIIC, xomruiekc ['OnbIXKHU, JHU30COMBI,
MUTOXOHJIPHH, IUIACTHABI) W HeMeMOpaHHbIe (puOOcoMa, KJIETOYHBIM IIeHTP). OCOOEHHOCTH CTPOCHHS
pPacTUTENBHOM, )KUBOTHOM M OaKTEpHAIbHON KJIETOK. OTHOKJIETOYHBIE 1 MHOTOKJIETOUYHBIE OPTaHU3MBI.

[TonsTue 06 oOMeHe BemiecTB: MeTaboIu3M, aHA00IM3M, KataboausM. DHeprus kinetku. ATD, AJ[D,
AMO®O®. Tlonsitue o OmocuHTe3e Oenka. I'en - yuactok JIHK. ['enmermueckuii xom, ero cBoiicTBa. DTarbl
O6uocuHTe3a OenKa B KiIeTKe. TpaHCKpUIILINS, TPAHCISAIMS.

[lonsatue o ¢orocuntese. IlepBuUuHBIE W BTOPUYHBIE MPOIYKTHI (POTOCHHTE3A. XJIOPOIUIACT, €ro
ctpoenue. Ctanuu poTocuHTe3a: cBeToBas U TeMHOBasA. Kiierounoe npixanue. CTaauy KJIETOUHOTO JBIXAHUSA:
MOATOTOBUTENbHAS, aHA3pOOHas1, a3poOHast. [ mukonm3. OyHKIUS TbIXaHUS.

Pazmnoswcenue u unoueudyanvnoe pazgumue op2anu3smos(onmozenes)

[TonoBoe u OGecnosoe pasmMHOkeHUE. Bujpl Oecrnonoro pa3MHOXKEHMS: JEJIEHHUE KIETKH, MUTO3,
MOYKOBaHUE, JIeJICHHE Tela, criopoobpazoBanue. CmeHa nokoneHuil. BeretatuBHoe pasmHoxkenue. [lonsaTue
O JIeJICHUU KIIETKH. JleneHue KIETKU 3yKapuoT. bronornyeckuii cMbIca U 3HadeHHe Muto3a. dasel MuTO3A.
Jlenenue KIeTKU MpoKapuoT. KieTouHbIi HuKII.

Habop xpomocom B kietke. Comaruueckue kieTkd. [lonoBble KIETKH, UX CTPOCHHE U (PYHKIIHH.
JurioniHas w rariongHas Kietka. Menos, ero cymHoctb. Penykuus. ['omonornyneie XpoMocombl. Pasbl
Mmeio3a. Kpoccunrosep. OmnonorBopenue. Ero OGuonoruueckoe 3naueHue. ['amerorene3. OHTOreHe3, €ro
stanbl. [leproapl oHTOreHe3a (AMOPHUOHANBHBI W MOCTAIMOpPHOHAIbHBIN). BiusHue ¢(aktopoB cpeasl u
BPEHBIX MTPUBBIYEK HA OHTOI'€HES.

OO0o00mmeHre W cucTeMaTu3alus 3HAaHUM 1O NpoHJEHHBIM TIyaBaM. lloBTOpeHHE W3y4EHHOIO
MaTepuaia, peleHrne OMOJI0rHYeCKIX TECTOB.

OcHogbl yueHusn 0 HAc1e0CMEEHHOCMU U USMEHYUBOCIU

IIpenpicropust renetuku. Hauano renernyeckux uccnenoanuii. OCHOBBI reHETHKH. ['eH. Xpomocoma.
Ponpb reneruku. HacnencrBenHocts oprannsmoB. Hykneorun. Aunnens. ['omo- u rerepo3urotsl. I'eHoTumn u
¢denorun. 3MeHUNBOCTh OPraHU3MOB.

Meroast B uccinenoBanusax I'. Menaens. [lorstue yucroit nunun. CkpenuBanue: MOHOTUOPUIHOE,
aurudpunHoe, TpuruopunHoe. ['uOpua. 3akoHsl MeHzaens: NepBbIM, BTOPOH U TPEeTUH 3aKOHBI
JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAKU. ' 0OMO- 1 TreTepo3uroTsl. 3aKoH pacuierieHus. Yucrora ramer.

O6o0menne u cucremarusanus 3HaHui mo Teme «l'eHermueckue onbiThl I.Mennens». Pemenne
3aJ1a4 1o 3akoHaM MeHjiens. 3akpernieHue MPoiIeHHOro MaTepyrasa 3a CUeT PeleHUs] TeHETUYECKUX 3a/1a4.

JurunbpunHoe ckpemmBanue. Tpetuil 3akoH Mennens. MexaHu3M HacjielOBaHUs NPU3HAKOB NpHU
JTUTHOPUTHOM CKPEIIMBAHUU. AHATU3UPYIOIIEE CKPEIIBAHNUE.

O6oOuienne M cucreMaTu3anus 3HaHuUM 1o Teme «/{urnbGpuaHoe ckpemmyBaHue. TpeTHil 3akoH
Mengnens». Pemenune 3amau o tperbemy 3akoHy MeHens. 3akperuieHue MporuIeHHOTO MaTepuania 3a CUeT
peLIeHUs TCHETUYECKUX 3aay.

Pacnonokenre reHoB: B OJHOM XpOMOCOME M B pPa3HbIX XpoMocoMax. JIMHEHHOe pacnoyioKEeHHE
IeHOB. 3aKOH CLEIUIEHHOr0 HacnenoBanus. I'pynna cuemnenus. Kpoccunrosep. CueniieHHbIE TEHBI.

[lonsstne o reHe. AuenbHble W HEAJUIENbHBIE TE€HbI. THWIIBI BIWSAHUSA TI'€HOB. JIOMMHAaHTHOCTh W
PELECCUBHOCTD. SIBlIEHUE MOMUMEPUH U IIICHOTPONUU. Y CIOBUS NPOSABICHUS NPU3HAKOB. [ eHOTUIIMYECKas
cpena. CreneHb BBIPaKEHHOCTH IPU3HAKA.

HeonunakoBocts xpomocoM. [Tonossie (X- 1 Y-XpOMOCOMBI) U HETIOJIOBBIE XPOMOCOMBI (2yTOCOMBI).
Kapunorun. Mexanusm onpenenenuss nosa. JKeHCKkMe M MyXKCKHE TramMeThl. THIIBI CIEpMAaTO30UJI0B.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.

[TonsiTne 00 w3MeHuuBocTU. HacneacTBeHHass WM TeHOTUNMYECKass M3MEHYMBOCTh. THIIBI
HACJIe/ICTBEHHOH H3MEHYMBOCTH: KOMOMHATHMBHAs W MyTauumoHHas. MyrareH. UHckyccTBeHHbIE U
€CTECTBEHHBIE MYyTAallNH.

Tunbl  W3MEHUMBOCTH:  MOAUGUKAIMOHHAs  (WIM  HACIEACTBEHHAs), TIEHOTHUIMYECKas U
oHtorenerndeckas. IlpucrnocobutenbHpie ananrtanuu. [loHstTne o Hopmax peakuuu. HopMmbl peakuuu:
IMpoKas U y3kast. Moguduxamms.

I'pynnbl HacnencTBeHHbIX Oone3Hell. bone3nu, cBA3aHHbIE ¢ MyTallUsIMU T€HOB; 0OJIE3HHU, CBSI3aHHBIE
C MyTalsIMH XpOMOCOM. ['eHHbIe 0OJIe3HN U aHOMAJIHMHU: JaIbTOHU3M, TeMo(uius. XpoMOCOMHBIE OO0JIC3HU.



bonesns Jlayna. /Ilnarnoctuka 3abos1eBanuii. 3Ha4€HUE TEHETUKHU B MEAUITMHE U 3J]PaBOOXPAHEHUU.

3akperieHue W3y4yeHHOro Marepualia 3a CYeT pelIeHUus OHOJOTHYeCKHX TeCTOB. PemieHue
TFeHeTUYECKUX 3a/1a4 10 TiaBe yeTBepToi. [lonroroBka k KOHTPOILHOMN padoTe.

OcHogvl cenekyuu pacmenuil, HeUGOMHHIX U MUKPOOPZAHUIMOE

W3 uctopuu cenekuuu. Ceneknus kak Hayka. Teopernueckas ocHoBa cenekiuu. OOume MeToJibl
CEJICKIINH: UCKYCCTBEHHBIN OTOOp (Oecco3HaTeNbHBI U METOMWYECKUH), THOpHUIU3alus (BHYTPUBHUIOBAS H
MexBHI0Bast). ['ereposuc (rubpuiHas MOIIb), MyTareHe3 (€CTECTBEHHbIE M HCKYCCTBEHHBIC MYTAIlUH),
noymrionus. OCOOCHHOCTH  KYyJIBTYPHBIX pacTeHHid. MeToapl celeknud pacrteHui. JlocTmxkeHus
CEJIEKIIMOHEPOB HaIIel CTPaHBI.

UccnepoBanuss H.M.BaBunoBa. mnoHATHE LEHTpa MPOHUCXOXKAECHHMS. YUEHHE O LEHTpax
IIPOUCXOXACHNUS KYJIbTYPHBIX pacTeHHi. OCHOBHBIE IIEHTPHl IMPOUCXOXKACHUS KYJIbTYPHBIX PAaCTCHHII.
IlepBrYHbIE ¥ BTOPUUYHBIE LIEHTPBI.

Lenu cenekuuu XUBOTHBIX. Mcropus oIOMalllHMBaHUSA - JOMECTUKaLUsA. MeToabl CeleKuuu
KHUBOTHBIX. THIIBI CKpELIMBaHUS >KUBOTHBIX: MHOPUIMHI U ayTOpuauHI. COBpEMEHHbIE METO/bI CEJIEKLIUU
KUBOTHBIX: HCKYCCTBEHHOE OCEMEHEHUE, KJIOHUpoBaHuE. lIprMeHeHue 3HaHUN O HACJIEICTBEHHOCTH U
M3MEHYMBOCTH, a TAKXKe UCKYCCTBEHHOM OTOOPE IPU BBIBEJCHUH HOBBIX IIOPOJ KUBOTHBIX.

Hcnonb3oBaHnne MHUKpOOOB uesioBeKOM. MukpoopraHuzMbl. MeTobl CeleKIUd MUKPOOPTraHU3MOB:
IeHHas W KiIeTouyHas HHXeHepus. lloHsThe THOpUMAHOrO reHoma, OMOTEXHOJIOTMH. 3HAYEHHUE CEeNEKLIUU
MUKpPOOPTaHU3MOB JUIsl Pa3BUTHS CEJIbCKOI'O XO3SIMCTBA, MEIULIMHBI, MUKPOOMOIOIMM U JIPYIHX OTpacieut
IPOMBIIIJICHHOCTH.

Ilpoucxoircoenue r3cu3nu u pazgumue opeaHu4ecK020 Mupa

I'unote3bl MPOUCXOXKIACHUS KM3HM Ha 3emie: TMIOoTe3a MaHCIEePMMH, THIOTEe3a CTallMOHApHOTO
COCTOSIHMS M TUIIOTE3a OMOXUMUYECKO 3Bostolnu. Mnes abuorenesa u Ouorexesa.

buoxummnueckas runoreza A.M.OmapunHa. DTanbl XUMHYECKOW M OHOJIOIMYECKOH 3BONIOLMHU I10
teopun OmapuHa. YciaoBHsT BO3HUKHOBEHUS XU3HM Ha 3emue. KoanepBarbl Kak IpenlIeCTBEHHUKH
OpPTraHU3MOB.

[losiBieHME MEpBUYHBIX XKUBBIX OPraHU3MOB - MPOTOOMOHTOB. [Ipenmonaraemas reTepoTpo(HOCTD
pOTOOMOHTOB. PaHHee BO3HUKHOBEHHE (POTOCHUHTE3a U OMOJIOTHYECKUI KPYTOBOPOT BellecTB. ABTOTPOdBI U
reTepoTpodsl. IBOTIONUS OT aHAIPOOHOTO K a3pOOHOMY CHOCO0Y ABIXaHHUS, OT MPOKAPUOT K DYyKApPHOTaM.
Bo3znukHoBeHue ouocdepsl.

OO6miee HampaBJIeHUE IBOIONNU JKU3HU. DPBI: KaTapxeH, apxei, mMpoTepo3oi, maneo30i, Me3030M U
kaifHo30H. IlepBbie pacTeHus - puHHOQUTHI. [IepBble KUBOTHBIE - PAKOCKOPITMOHBI. DTaIlbl Pa3BUTHUS KU3HU.
N3meHeHune KUBOTHOTO U pacTUTENbHOT0 MUpa. OCHOBHBIE YEPThI IPUCTIOCOOIEHHOCTH.

Yuenue 06 r6onroyuu

[losiBnenne wuzaeit 00 sBomrouuu. OBoyoLMOHHOE yueHue. Konuenmus pona u Buzpa. Teopus
sBomtonnu JK-b. Jlamapka.

Uccnenosanus Y. [lapsuna. [IBmxyuiue cuibl sBomtonnu. boprba 3a cymiectBoBanue. EcrecTBeHHBIM
ot6op. Ponb ecrectBeHHOr0 0TOOpa B 3BOMOLIMH. [luBeprenus. 3HaueHnue padot Y. lapBuHa.

[Tomynsimus xak sneMeHTapHas eauHuna sBomonuu. [lonstue nomymsuuu. Baxueimme noHsTHs
COBPEMEHHOW TEOpPUU 3BOJIOLUU: JEMEHTApHAs €IMHULA 3BOJIOLUH, DJIEMEHTAPHBIC SIBJICHUS JBOJIIOLUH,
AJIEMEHTapHbI MaTepuall HBOJIOLMU, DJJIEMEHTapHble (akTopsl 3BoJOUMU. EcTecTBEeHHBIH 0TOOP.
Myranuonnsii mpouecc. [lonmynsauuonnsie BonHbl. M3omsanus.

[lonstue o  Bume. Kpurepunm  Buzma:  Mopdonorudeckuit,  (pu3noaoro-6MOXUMHUYECKUH,
reorpagpuuecKuii, IKOJIOTMUECKUI, PENPOAYKTUBHBIN, HCTOpUuecKuil. COBOKYMTHOCTh KPUTEPHEB - YCIOBHE
o0ecrnieueHus eIOCTHOCTH U eIMHCTBa BuAa. [lomynsironHas cTpykTypa Buja.

[Tonatue o mukposBosronu. BunoobpazoBanue. BunoobpasoBanue B pesynbraTe reorpaduyeckon
m3oJsuu  (ayutonarpuieckoe). BumooOpazoBanuwe B mpenenax OJHOTO apeajia - CUMIIATpUYEecKoe. Bus
M30JIALUH: OMOJIOTHYECKUE U TeorpaduuecKue.

MakposBomtonina.  KadecTBeHHBII 3Tanm  3BONIOMMOHHOTO Iporecca. HaaBuaoBele TIpymiibl.
[lenocTHOCTB IpyMIl HABUIOBOIO PAHTa.

[Iporpecc u perpecc B xuBoM Mupe. OCHOBHBIE 3Tarbl OMOJIOIMYECKOTO PAa3BUTHS KUBOTHOT'O MHpA.
[lonatue o OuonoruyeckoM mporpecce U perpecce. HampaBieHus OHONIOTHYECKOro mporpecca.
Hanpasnenus, Beaymue k OMoJ0oruueckoMy nporpeccy: apoMmopho3, nanoasantTanus 1 oouias AereHeparus.
CooTHo1IeHNE HANPaBJIEHUH 3BOIIOLUH.

[Tonarue 3Bomonnu 1 6GMOJIOrHUecKOr IBOMOIMUA. OCHOBHBIE OCOOEHHOCTH IBOJIIOLUM: SBOJIIOLUS -
HEOOpaTUMBIN MpOIECC, H3BOMIONUSA - MPOIECC HENPOrpaMMHUPOBAHHOTO Pa3BUTHS HKUBOM IMPHPOJIBL



[IpucnocoOneHus K )KU3HU - afantanuu (001re U YacTHbHIC).

3akperyieHue HM3y4eHHOro Marepuajia 3a cyeT peuleHus Ouosnoruueckux TecToB. I[loBTOpeHue
M3yueHHOro Marepuaia. Pemenue reaernyeckux 3anad. [loaroroBka k KOHTPOJIBHOM padoTe.

Ilpoucxoscoenue uenosexa (anmponozenes)

YenoBek - BBIXOJEI] W3 JKMBOTHOTO Mupa. JlpeBHue o00e3bsHbl - apuonuteku. [lonarue o
npuonuTekax. YenoBek pazyMHblidi. COBpeMEHHBIE YeI0BEKOOOpa3HbIE 00E3bsHBI.

Hakoruienne ¢akToB 0 MPOUCXOXACHHM deioBeka. lloHaThe aHTpomoreHesa. J[peBHHUE JeTreHIbI
BO3HUKHOBEHHUA TMepBbIx soned. Crnemuduka anTponoreHesa. Pymumentsl. Baxneiimme ocoOGeHHOCTH
opraHusma 4esjoBeKka. bruonornueckue u conuanabHble CBOMCTBA Buaa Yenosek Pa3ymHbIi.

ABCTpaJIONUTEKH - I0’KHbIE 00€3bsHbI. /IBYHOrOCTh - BBIAAIOIIEECs IBOJIOLMOHHOE IPe0OpazoBaHueE.
Craguu aHTpoOIIOre€He3a: CTaAus IPEAIIECTBEHHUKA, apXaHTPOIIOB, NAJIE0aHTPOIIOB, HEOAHTPOIIOB,

Pannue HeoanTpombl. KpomanpboHIb, uX BHemHUW o00auk. CoBpemeHHbIC mroau. I[Ipu3Haku,
XapakTepHble 1751 UenoBeka pa3yMHOIO - IEHCTBHE COLUAIBHBIX (PaKTOPOB.

UYenoBek pa3symHbId - moauMopdHbid Bua. IloHsTHe pachkl. Pa3sHOBHIHOCTH pac: HETPOMIHAS,
MOHTOJIONIHAas1, eBporieonHas. Poacto pac. [Ipoucxoxaenue pac.

UYenosek - xuteib Ouocdepsl. Biusaue yenoBeka B Ouocdepe. [Ipon3BoacTBO MpoI0OBOIBCTBUS -
HOBBIH crioco0 oOecrieueHus uenoBedyecTBa nuied. CenbCKoXo3gicTBeHHas peBosouus. [IpoMeblineHHast
peBomtonusa. HayuHo-TexHuueckas peBOJIIOLUSI.

OcHogvl sK0102UU

DKoJIOTHSl KaK HayKa O B3aMMOCBSI3SIX OpraHu3Ma C OKpyxkKaromieil cpenoil. Cpema oOutaHus u
sKoJIoTHYeCKUe (hakTopsl (abuoTHyeckhe, OMOTHYECKWE W aHTpororeHHblie). Cpeapl >KU3HU: BOJHASI,
HA3eMHO-BO3/YIIHAsA, T[OYBEHHAs, OpraHu3MeHHas. [uaApoOUOHTHI.  A’poOUOHTBHL.  D1adOOUOHTHI.
OH100MOHTHI. CHMOUOHTHI.

OCHOBHBIE 3KOJOTMYECKHE 3aKOHBI: 3aKOH ONTHMYMA, 3aKOH 3KOJOTMYECKOW HWHAMBUIYaTbHOCTH
BUJIOB, 3aKOH OTPaHUYMBAIONIETO (haKTOpa, 3aKOH COBMECTHOTO JCHCTBUS (PaKTOPOB, 3aKOH HE3aMEHUMOCTH
¢baktopoB. [leproanyHOCTD B KU3HU OPraHU3MOB. DOTOMEPUOIU3M.

[Tonstue 06 amantamuu. [Inankron. Mopgonornueckue agantrauuu. [lonsarue o xu3HeHHOH Qopme.
OKOJIOTHYECKHE afalTallud. JKOJIOTMYECKHE TPYNIbl: 110 OTHOIIEHHIO K CBETY, TEMIEpPAType, BOJAE U T.A.
®usunonornyeckue agantanui. @U3H0JI0rMYeCKHe TPYIITbL: TOMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE.

[Tonatue o Ouornyeckux cBs3sax. IIumensle csa3u. Cetn nutaHus. Poilb MMINEBBIX CBA3EH MEXITY
opranuzmamu. CriocoObl JOOBIUM MUIIK: XUITHUYECTBO, MApa3uTU3M, COOMPATENbCTBO, MacTh0a. [ToHsTHE O
KOHKYpPEHLIMU. B3auMOBBIrO/IHBIE CBSI3U: MYTYyajau3M M cuMOuo03. [Ipyrue ¢hopmbl 3aBUCUMOCTH OPTaHU3MOB
apyr ot apyra. KoMMeHcanu3m: HaXJeOHUUYECTBO U KBApTUPAHCTBO. 3HAUEHHE OMOTUYECKUX CBA3EH.

B3aumocss3p opranuzmoB B nonyisiuu. [lonstue nonmynsaiuu. Jlemorpaguueckue XapakTepuCTUKU
MOMYJISILIUK: MOMYJISIIMS KaK KUBasi CUCTEMA, AeMorpaduueckrue XapakTepUCTUKU, YUCIEHHOCTb, TNIOTHOCTD,
neMorpaduueckasi CTPYKTypa, BO3pacTHas CTPYKTYpa, HpPOCTPAaHCTBEHHas CTPYKTypa, OSTOJOTHYEcKas
cTpykTypa. IlokasaTenu AMHAMMKU YWCICHHOCTH MONYJISUUU. Perynsuus YUCIEHHOCTH MOMYJISIIHH.
[Tonynsaus kak Ouocucrema.



CtpykTypa coodiiecTBa JXUBBIX opraHnu3mMoB. buotomn. CpenoobpazoBarenu (3audukartopsl). [Tonstue
00 3Koornyeckoit Huie. Poib BUIOB B OHOT€OIIEHO3E.

buoreonieno3 u 3kocucrema. KpyroBopoT BemiecTB M MOTOKH SHEPTHH - CYIIECTBEHHBIC CBOICTBA
OuoreoneHo30B U dKocucTeMbl. CTpPyKTypa 53KOCHUCTEM: aOWOTHYECKMH KOMIIOHEHT, MPOIYICHTHI,
KOHCYMEHTHI, peaylieHThl. buorennsie BemectBa. Tpodudeckue cBsi3u u ypoBHU. [Tumesbie nenu. [IpaBuiio
10%. IonsiTue nponykuu. YueHue o 6uocdepe.

CamopaszBute OuoreornieHo3oB. [lonsitue cykneccuu. IlepBuunbie cykneccuu. [lnoHepHBIC
coobmiectBa. CMeHa OMOTeoeH030B. 3pelible U KOPEHHbIE SKOCHCTEMbl. BTOpuuHbIe cyKIieccuu. 3Ha4eHue
3HaHUs 0 cMeHe coolmiecTB. [MKIMYHOCTE B 3KOCcHcTeMax. OTpUllaTeNIbHBIE 0OpaTHBIC CBS3H B SKOCHCTEMAX.

OtHoteHue yenoBeka k npupoje. [lonstiue anTpornoreHHoro Bo3aekicteus. Mcromenue
IPUPOAHBIX PeCYpcoB. 3arps3HeHue cpeabl. CHkeHue Ouonornyeckoro PanyoHnanbspagHoo0pasusi.
UCIOJIb30BaHUE PUPOTHBIX PECYPCOB M OXpaHa MPUPO/IBL.

O06o01IeHre U cUCTeMaTU3alus 3HAaHUK TI0 KypCy OMOJIOTHH B HTOTOBOIA&E# THAOHHOTDBKA
pabore. [ToBTopenne marepuana: rmasa 1,2 u 3

O0o001IeHre U CUCTeMAaTH3alNs 3HAHUN TI0 KypCy OMOJIOTHH HTOTOBOKIK@EEpdiis HoorpaRaTe.
[ToBTOpeHne MaTepuana - riasa 4.

O06o006mIeHre U cucTeMaTu3aus 3HaHWH 110 Kypcy OMOJIOTHH HTOTOBOKIKQBEp dlisHosTpBRaTe.
IToBTOpeHue maTepuana: riasa S, 6.

O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 110 KypCy OMOJIOTHU MTOTOBOKIKQEEP oM paicare.
IToBTOpeHue maTepuana: riasa 7, 8.

O06o00mIeHre U cucTeMaTu3alus 3HaHWH 110 Kypcy OMOJIOTHH HTOTOBOKIKeBEp dlisHosTpBRaTe.
[loBTOpEeHne marepuana - riasa 9.

Bbuopasznoobpazue B 3KkocucTeMax.
Iliianupyemble pe3yJIbTaThl OCBOCHHUA Y4eOHOI'0 NpeaMeTa
OcBoenne y4deOHOTO TIpenMeTa «bHONIOTHS» HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TOJIKHO
o0ecrneunBaTh JAOCTH)KEHUE CIEAYIONUX JTUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTaTOB:

JUYHOCTHBIE PE3Y/IbTATHI

Ilampuomuueckoe socnumanue:

* OTHOLIEHME K OMOJIOTMH KaK K Ba)KHOW COCTaBISIOIIEH KYyJIbTYpbI, TOPJOCTh 3a BKJIAJ POCCUHCKUX
1 COBETCKMX YUEHBIX B pa3BUTHE MUPOBON OMONOrMUecKol Hayku. [ paxiaHckoe BOCIIUTAHUE:

* TOTOBHOCTb K KOHCTPYKTHBHOH COBMECTHOI [EATENbHOCTH IPU BBINOJHEHUM HCCIENOBAHUN U
MIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIHU. JlyXOBHOHPABCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTb OLIEHUBAaThb IIOBEJACHHWE M IIOCTYINKM C IO3UIMM HPABCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKON KYJIBbTYpHI;

* [IOHMMaHWE 3HAYMMOCTH HPABCTBEHHOIO aCIEKTa JEATEIIBHOCTH YeJIOBEKa B MEIULUHE U
OMoJIOruu. DCTETUUECKOE BOCIIUTAHUE:

* NOHMMaHHE POJH OMOJOTMH B (POPMHUPOBAHUM ICTETUYECKON KYJIBTYpBl JUYHOCTH. [lennHocmu
HAY4HO20 NO3HAHUA.

* OpHUEHTAIlUS Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpPEJCTaBICHUH 00 OCHOBHBIX OHMOJIIOTHYECKUX
3aKOHOMEPHOCTSX, B3AMMOCBS34X YEJIOBEKA C IPUPOAHON U COLMAIBHON CPENOH;

* NOHHMMAaHHE POJIU OHOJOTHYECKON HAayKu B (POPMUPOBAHMM HAYYHOTO MHPOBO33PEHHS; Pa3BUTHE
Hay4yHOM JI00O3HATENBHOCTH, UHTEpeca K OHOJOTMYEeCKOW HayKe, HaBBIKOB HCCIIEOBATEIbCKOM
NESTENBHOCTH.

Dopmuposanue Kyibmypbi 300p08bsi.

* OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO U YCTAaHOBKA Ha 3/10pPOBBINA 00pa3 *U3HU (310pOBOE
MUTaHUe, COONIOACHUE TUTMEHUYECKUX IMPaBWI U HOPM, COAJaHCHPOBAHHBIN PEXHUM 3aHATUNH U OTIBIXA,
peryinspHas pu3nvecKkas akTUBHOCTB);

* OCO3HaHUE IOCJIEJCTBUI U HEMPHUATHE BPEIHBIX MPUBbIUEK (YIOTpEOIeHUE alKOrois, HAPKOTHKOB,
KypeHue) M uHbIX (opM Bpena sl (PU3MYECKOTO M TCHUXHUYECKOTO 3JI0POBbS; * COOJIIOJECHUE MPAaBUI
0€30I1aCHOCTH, B TOM YHCJIC HaBBIKU 0€30MacCHOr0 MOBEIEHHSI B TPUPOJHON



cpenc,
* chopMHpPOBAaHHOCTH HaBbIKa pehIeKCUH, YIPaBIEHUE COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSTHUEM.
Tpyoosoe 6ocnumanue:
* aKTHBHOE y4yacTH€ B PEIICHHWU NPAKTHUECKUX 33Jay (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas)
OMOJIOTUYECKON M HKOJOTHMYECKOW HAINPaBICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Yy4YEeHHIO mpodeccuii,
CBSI3aHHBIX C OMOJIOTHEH.

Okonozuueckoe socnumatue:

* OpHEHTAIMs Ha IPUMEHEHHE OMOJIOrMYEeCKUX 3HAHUH MPH PEIICHUH 33/1a4 B 00JIACTH OKPYXKaroIei
Cpelbl;

* OCO3HAHME FKOJIOTUIYECKUX MPOOJIEM U MyTeil UX pelIeHus;

* TOTOBHOCTh K YYacTHIO B MPAKTUYECKOW JEATEIbHOCTU SKOJIOIMYECKON HampaBlIEHHOCTH.

Aoanmayus 06yuarowe2ocs K UsMEHIOUWUMCSL YCI0BUIM COYUAILHOU U NPUPOOHOLL CPEObL.

* aJIcKBaTHAs OLICHKA U3MEHSIOUINXCS YCIOBUIA;

* MpUHATHE peuleHus (MHIMBUAYaJIbHOE, B TPYIIE) B H3MEHSIOIIMXCA YCIOBHSIX Ha OCHOBAHUHU
aHanm3a Ouosorunyeckoi nHpoOpMaIuu;

* IUIAaHMPOBAaHWE JCHCTBHA B HOBOW CHUTyalldM Ha OCHOBAaHMHM 3HAHUH OHMOJIOTUYECKHUX
3aKOHOMEPHOCTEHN.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

YHuBepcaibHble NO3HABATEIbHbIE 1eiCTBUSA

basoevie nocuueckue deticmeusi:

* BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OMOIIOTMYECKUX OOBEKTOB (SIBJICHMUIA);

* YCTaHABJIMBATh CYIICCTBEHHBIM MNpU3HAK KJIAacCU(DUKAIMKU OMOJOTHUUECKHX OOBEKTOB (SBJICHH,
MIPOLIECCOB), OCHOBAHHS [isi 00OOIIEHWS M CpaBHEHMs, KPUTEPUHM MPOBOJAMMOIO aHalu3a; C Y4ETOM
MIPEJIOKEHHOW OMOJOTHYECKON 3aJaul BBISBJISATH 3aKOHOMEPHOCTU M IPOTHUBOPEYUS B paccMaTpUBAEMbIX
(dakTax v HaONIOICHUSAX; TIPeJIaraTh KPUTEPHUH TSI BHISIBICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUUIA;

* BBISIBJIATH A€(PUIMTHI MHPOPMALIMH, JaHHBIX, HEOOXOIMMBIX JJIsl PELLIEHUs IOCTaBICHHOM 3a7auu;

* BBIABIATH NPUYMHHO-CJIEICTBEHHBIE CBSI3U MPHU M3YyYEHHUU OMOJOTMUYECKHX SBJICHHH M MPOLIECCOB;
JIeNlaTh BBIBOJIBI C MCIIOJNb30BAaHUEM JEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOYEHHUH, YMO3AKIIIOUEHUH IO
aHaJIOTHH, (POPMYIMPOBATH TUIIOTE3HI O B3aUMOCBA3SIX;

* CaMOCTOSITEIbHO BbIOMpaTh crnoco0 peuieHus y4eOHOil Oumosiornyeckoil 3amauu (CpaBHUBATh
HECKOJIbKO BapUaHTOB pellleHUs], BEIOMpaTh Hauboee MOAXOASMIINN ¢ yUETOM CaMOCTOATENBHO BbIJIEIEHHBIX
KpUTEPUEB).

basosvie uccneoosamenvckue deticmeus:

* HCII0JIb30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT O3HAHMUS;

* (hopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIME Pa3pbIiB MEXKAY pEaIbHBIM U XKeJlaTeIbHbIM COCTOSHUEM
CUTYalluH, 00bEKTa, U CAMOCTOSITENIbHO YCTAaHABIIMBATh HCKOMOE U JAHHOE;

* ¢opmMHpOBaTh TUNOTE3y OO0 HCTUHHOCTH COOCTBEHHBIX CYXKJIEHUH, apryMEHTHpPOBATh CBOIO
MO3UIUI0, MHEHHE;

* NPOBOAUTH MO CaMOCTOSITEIBHO COCTaBIEHHOMY IJIaHy HaOJr0eHUE, HECIOXKHbIM OnOIOornuecKuit
OKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEW OHMOJOTHYECKOTO OOBEKTa
(mporecca) u3yueHusl, MPUUNHHO-CIEICTBEHHBIX CBA3EH M 3aBUCUMOCTEH OMOJIOTHUECKUX OOBEKTOB MEXITY
co00ii;

* OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAINIO, TOTYYEHHYIO B X0 HAOMIOICHUS U
AKCIIEPUMEHTA;

* CaMOCTOSITENBHO (opMynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yidbTaTaM IPOBEAEHHOTO
HaOJI0/IeHNUs, SKCIIEpUMEHTA, BJIaJeTh MHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH IOJIyYEHHBIX BBIBOJOB U
0000IIIeHHI;

* IPOTHO3UPOBATh BO3MOXKHOE JIalIbHEHIIIEe pa3BUTHE OMOJOTHYECKUX MTPOLIECCOB U UX MOCIEICTBUS B
AQHAJIOTUYHBIX WM CXOJHBIX CHTYallMsX, a TAaKKe BBIABUTATH MPEATNOIOKEHUS 00 MX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueri:

* IPUMEHSTH Pa3IMYHBIC METO/bI, HHCTPYMEHTBI M 3allpOChl MPHU TMOUCKE U 0TOOpEe OMOIOTHYECKOi
uHpOpMAllMM WM JAHHBIX M3 HCTOYHUKOB C YUETOM NPEJIOKEHHOM y4eOHOW OHOIOrMyeckod 3amauw;
BbIOMpPATh, AaHAJIM3UPOBATH, CHCTEMATH3HPOBATh W HHTEPIPETUPOBATH OUOIOTHYECKYIO HH(OpMAIIIO



Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

* HAXOJIUThb CXOJHBIE APTyMEHTHI (IIOATBEPXAAOLINE WU ONPOBEPrarollve OAHY U Ty K€ HIE0,
BEPCHUIO) B pa3IMYHBIX WH(OPMAIIMOHHBIX UCTOYHUKAX;

* CaMOCTOSITEIbHO BIOMPATh ONTUMANIbHYIO (POPMY IPEACTaBICHUS HH(OPMALMM U UILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOM rpauKoi 1 1X KOMOMHALIUSAMU;

* OLIEHUBATh HAAEKHOCTh OMOJOrMYecKod MH(OpMaLUKM MO KPUTEPHSIM, NMPEATIOKEHHBIM yUUTEIEM
WK cOPMYITUPOBAHHBIM CAMOCTOSITENILHO;

* 3a[IOMMHATh U CUCTEMATU3UPOBATh OMOJIOTNYECKYI0 HH(DOPMALHIO.

Yuueepcanvnvie kommynukamusHvle oeticmeus

Obuwenue:

* BOCIPUHUMATh U (QOPMYJIUPOBATH CYKICHHs, BBIPAXaTh AMOIMH B IPOLECCE BBIMOJIHECHUS
IIPAKTUYECKHUX U J1a00paTOPHBIX padoT;

* BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

* pacrio3HaBaTh HeBepOabHbIE CPEICTBA OOLICHNS, IOHUMATh 3HAYEHUE COLMANIbHBIX 3HAKOB, 3HATh U
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI,

* I[IOHMMaThb HAMEPEHUs JAPYIHX, MPOSIBIATh YBaXHUTEJIbHOE OTHOLIEHHE K COOECeIHUKY U B
KOPPEKTHOH Gopme hopMyITHpPOBATH CBOU BO3PAKECHUS;

* B XOJIe IMaJIora W/MiU JTUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYXJaeMON OHOJIOTHYECcKOil
TEMBl M BBICKAa3bIBAaTh WJEW, HAICJICHHBIE Ha pEUICHHE OWOJOTMYECKOW 3aJayd ¥ MOJAep)KaHue
OJ1aroxenaTeIbHOCTH OOIICHUS;

* CONOCTAaBIIATH CBOM CYXIEHHUS C CYXICHUSMH JAPYIHMX YYaCTHHKOB JHAJIOra, OOHApY>KUBAThH
pas3iuyme U CXOJICTBO NO3ULINH;

* MyOJWYHO TPEACTABISTH PE3YJIbTAThl BBITOJHEHHOTO OWOJOTHYECKOTO OMbITa (IKCIEPHUMEHTA,
UCCIIIOBaHMsI, IPOCKTA);

* CaMOCTOSITENILHO BBIOMpATh (OPMAT BBICTYIUICHHUS C Y4ETOM 3ajad MPe3eHTAUHd U OCOOCHHOCTEH
ayAUTOpPUHM U B COOTBETCTBUHM C HHUM COCTaBJISITh YCTHbIE U NHCbMEHHBIE TEKCThl C HCIIOJIb30BaHUEM
WJLTIOCTPATHBHBIX MaTEPHAJIOB.

Coemecmnuas dessimenvHocmb (COMpPyOHUUECME0):

* MIOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIUBUAYAJIbHOW pabOTHI MPH pEHICHUH
KOHKpETHOW OHonornyeckoit mpoOieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh NPUMEHEHHUS TPYHIOBBIX (opM
B3aUMO/ICHCTBUS TIPU PEIICHUHN TTOCTaBICHHOW y4eOHOM 3a/1auu;

* IPUHUMATD 1IeJIb COBMECTHOM AEATENbHOCTH, KOJJIEKTUBHO CTPOUTH JAEHCTBHS MO €€ JOCTHKEHHIO:
pacrpeneniaTs poJM, JOTOBAapUBATHCS, OOCYXKIATh MpPOIECC M pPE3ylbTaT COBMECTHOH paboThI, yMeTh
000011aTh MHEHUS HECKOJBKUX JIO/IeH, MPOSBIATh T'OTOBHOCTh PYKOBOJAWTH, BBIMOJHATH IOPYYEHHUS,
TIOTYMHSATHCS;

* IJIAHUPOBATh OPTaHU3ALIUI0 COBMECTHOM paboTHI, ONPENENATh CBOIO POJIb (C YUETOM MpeanOUYTeHUIH
¥ BO3MOXXHOCTEH BCEX YYaCTHHKOB B3aUMOCHCTBUS), pacHpeAessaTh 3aJadd MEXIy WICHAMH KOMAaHIHI,
y4acTBOBAaTh B IPYNIOBBIX popmax paboTsl (00CyKaAeHUsA, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBbI U UHBIE);

* BBITIOJIHATH CBOKO 4acTh PabOTHI, TOCTUTATh KAUECTBEHHOTO PE3yJIbTaTa MO CBOEMY HAIIPABICHHUIO U
KOOP/JAMHUPOBATh CBOM JIEUCTBUS C JPYTUMH WIEHAMH KOMaHIbl;

* OIICHWBATh Ka4yeCTBO CBOETO BKJaJa B OOMMHA TPOIYKT TO KPHUTEPUSM, CAMOCTOSATEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHHUKAMH B3aUMOJIEHCTBUSA; CPAaBHUBATh PE3yJIbTaThl C UCXOJHOM 3a1aueil U BKIAJ
KaX/IOTO WieHa KOMaHIbl B JOCTHIKEHHE DPE3YNIbTaTOB, pa3feiisiTh chepy OTBETCTBEHHOCTH W TIPOSIBIISATH
TOTOBHOCTb K IIPEJOCTABICHUIO OTYETA Mepe]] IPyIIIOoN;

* OBIIQJICTh CHUCTEMOH YHHMBEPCAJIbHBIX KOMMYHHKATHBHBIX JIEHCTBHUI, KOTOpas oOecreunBaeT
c(OPMHPOBAHHOCTH COIMATIBHBIX HAaBBIKOB U AMOIIMOHAIFHOT'O UHTEJIEKTa 00YJatoLIXCSl.

Ynueepcanwvnuie pecynamuenvie deitcmeusn

Camoopeanuszayus:

* BBUBJIATH TPOOJEMBI [UISI pEImICHWss B OJKMU3HEHHBIX M YYEOHBIX CHUTYalHsSX, WCIOIb3YS
OuoJIOrnYecKre 3HAHMS;

* OPHEHTHPOBATHCS B PA3IMUYHBIX TOAXONAX MPHHATUS pPEIIeHUH (MHIWBUAYAIbHOE, MPHHSATHE
pellIeHus B IpyMIle, IPUHITHE PELLICHUI TPYIIOoi);

* CaMOCTOSITEILHO COCTAaBJISATH AITOPUTM pEIICHUs 3aJayu (WM €ro 4acTh), BBIOMPATh CIIOCO0
petieHust y4eOHOM OMOJIOTHYECKOM 3a/1a4H C yYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBaTh Mpe/IaraéMble BAPHAHTHI PELICHUI;

* COCTaBNATh IUIaH JCWCTBUH (IJIaH pealu3alud HAMEYEHHOTO alfOpUTMa  PEUICHHS),



KOPPEKTHPOBATh TPEAJIOKCHHBIA aITOPUTM C YYETOM TIIOIYYCHHUS HOBBIX OHMOJIOTMYECKHX 3HaHUN 00
M3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

* JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

* BJIQJICTh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIINH U PeIICKCUU;

* IaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlUH U TIpeJIaraTh MiaH e¢ U3MCHCHHUS,

* YUUTBIBATh KOHTEKCT ¥ MPEIBUACTH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb ITPH PEIICHHH YUEOHOM
OMOJIOTMYECKOH 3a1auu, aIaliTUPOBATh PEIICHUE K MEHSIFOIIIMMCS 00CTOSTEILCTBAM;

* OOBSICHATH TPUYMHBI JOCTHKCHHS (HEJOCTIIKEHHS) Pe3yJIbTaTOB JIESATEILHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIBITY, YMETh HAXOAWTh MO3UTUBHOE B MMPOU3OIICAIICH CUTYAIIHH;

* BHOCUTHh KOPPEKTHBHI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, U3MEHHUBIIUXCS CUTYAIUH,
YCTaHOBJICHHBIX OMIHMOOK, BO3HUKIIINX TPYAHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YJIbTATA LEJIN U YCIOBHSIM.

OMOYUOHAIbHBLIL UHMENIeKM.!

* pa3yIn4aTh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMHU SMOIUSIMHU M SMOLUSAMH JIPYTHUX;

* BBISIBIISITH M AaHAJTU3UPOBATH TPHYMHBI SMOIIHIA;

* CTaBUTH ceOs HA MECTO JAPYroro 4ejJ0BeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTroro;

* PETYJIMPOBATH CITOCOO BBIPAKCHUS SMOIIHH.

Hpunsmue cebs u Opyeux:

* OCO3HAaHHO OTHOCHUTHCSI K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATH CBOE MPABO Ha OMIMOKY U TaKOE K€ MPaBo JPyroro;

* OTKPBITOCTH C€0C U JPYTHM; * OCO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATEH BCE BOKPYT;

* OBJIAJICTh CHCTEMON YHHUBEPCAJbHBIX YUCOHBIX PETYISATUBHBIX JICHCTBHIA, KOTOpas 0OecreunBacT
(OpPMUPOBAHHUE CMBICIIOBBIX YCTAHOBOK JTUYHOCTH (BHYTPCHHSISI TIO3UIIHS JIMYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB
JUYHOCTH (YIpaBICHUS COOOH, CAMOIUCIIUILINHBI, YCTOMYUBOTO TIOBEICHU).

Ilpeomemmnvimu pesynomamamu vzydienus npeamera «buonorusi» B 5 kinacce ABISIOTCS CIEAYIONINE
YMEHHS:

v/ OTIpeNeNATh POJIb B IPUPOE PA3IUIHBIX TPYII OPTaHU3MOB;

v OOBSICHATB POJIb KHUBBIX OPIaHU3MOB B KPYTOBOPOTE BEIIECTB YKOCHUCTEMEI.

v IPUBOJMTH MPUMEPHI IPUCTIOCOOTICHUI OPraHU3MOB K cpejie 0OMTaHUS U OOBSACHSITH X 3HAYCHUE;
v HaXOJMTh YEPTHI, CBUICTEIHCTBYIONIHE 00 YCIOKHEHUH KHUBBIX OPTaHU3MOB

v OOBSCHSTH 3HAUCHHE KUBBIX OPTaHU3MOB B KH3HU M XO3HCTBE YEIOBEKA.

v NEepCUHUCTIATE OTIIMYHUTCIIbHBIC CBOMCTBaA KHBOTO,

v/ paznuuarh (MO TaONWIE) OCHOBHBIE TPYNIBI JKUBBIX OpPraHU3MOB (OakTepuu: Oe3bsaepHEIC,

sJIepHbIe: TPUObI, pACTEHMUsI, )KUBOTHBIE) U OCHOBHBIE I'PYMIbl paCTeHUHN (BOJOPOCIU, MXH, XBOIIH, ITUIAYHBI,
MarOPOTHHUKH, TOJIOCEMEHHBIE U 1IBETKOBBIE);

v OTIpe/IEeIISATh OCHOBHBIE OpraHbl PACTEHUH (YaCTH KJIETKH);

v OOBSACHATH CTPOCHUC N KUBHCACATCIBHOCTb H3YUCHHBIX T'PYHIT XUBLIX OpPraHU3MOB (6aKTCpI/II/I,
FpI/I6LI, BOOOPOCIIN, MXH, XBOIIH, IUIAYHBI, ITAIIOPOTHHUKHU, TOJIOCCMCHHBIC U I_IBCTKOBLIC);
v/ IOHUMATh CMBIC]T OMOJIOTMYECKHUX TEPMHHOB;

v/ XapakTepu3oBaTb METOJbl OHOJIOTMUECKOH Hayku (HaONIOJeHNue, CpaBHEHHE, pe3yJIbTaThl;
IMOJIB30BAaTbCA YBCINYNUTCIbHBIMU HpI/I60paMI/I U UMCTH JJIEMCHTAPHBIC HABBIKU MPUTOTOBJICHHUA W U3YUCHUA
HperapaToB.

v UCTIONB30BATh 3HAHUS OMOJIOTUU TIPH COOJIOCHUH TPABUII IOBCEAHEBHOW TMTHUEHBI;

v/ CaMocTosITeTbHO OOHAPYKHUBATh U POPMYIIMPOBATH YIEOHYIO IPOOIEMY.

Ilpeomemnvimu pesynomamamu usyyenus npeomema «buonocua» e 6 knacce agnawomcsa
cieoyroujue ymeHus:

- OOBSCHATH POJIb PACTEHUH B COOOIIECTBAX U UX B3aMMHOE BIHSHUE IPYT HA APYyTa;

- TPUBOIUTH MPUMEPHI MPUCIIOCOOTICHNN IBETKOBBIX PACTEHUN K cpee oOUTaHus U OOBSACHATH MX
3HaYCHUE;



- HaXxOAWUTh YEPThl, CBHUJETEIHCTBYIOUIME 00 YCIOKHEHHUU >KUBBIX OPraHM3MOB IO CPaBHEHHIO C
MpeKaMu, U AaBaTh UM OOBSCHEHUE;

- OOBACHATH MPUCTOCOOJIECHHUS HAa PA3HBIX CTAIUAX KU3HEHHBIX LIUKIIOB.

- OOBSICHATH 3HAUYECHUE IIBETKOBBIX PACTEHUN B )KM3HU U XO34MCTBE YEJIOBEKA: HA3bIBATh BaXKHEHIIINE
KYJbTYPHBIE U JIEKAPCTBEHHBIE PACTEHUS CBOEH MECTHOCTH.

- pa3nuyaTh LIBETKOBBIE PACTEHUSA, OJHOIOJIBHBIE U ABYAOJIbHBIE, IPUBOAUTH IPUMEPHI PACTCHUI
M3YYECHHBIX CEMEHCTB ILIBETKOBBIX PACTCHHMH (MakCMMyM - Ha3bIBaTh XapaKTepHbIE MPHU3HAKU I[BETKOBBIX
pacTeHU N3YyYEHHBIX CEMENCTB);

- OlpenessTh OCHOBHBIE OPraHbl pacTeHU (JIUCT, CTEOENb, IIBETOK, KOPEHbD);

- OOBACHSATH CTPOCHHUE U KU3HEEATEIbHOCTh [IBETKOBOI'O PACTCHUS;

- TIOHHMAaTh CMBICJ OMOJIOTUYECKUX TEPMHUHOB;

- TPOBOJUTH OMOJIOTHYECKHUE OTBITHI U IKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

- co0moaTh U OOBICHSTH MIPaBUIIa TOBEACHUS B IPUPOJE.

- pas3nuyarh CheOOHBIE U SIIOBUTHIC IIBETKOBBIE PACTEHUS CBOEH MECTHOCTH.

Ilpeomemuvimu pezynromamamu u3zyyenus npeomema «buonocus» e 7 Knacce aenawmcsa
cneoyroujue ymeHus:

- OIpenaessaTh POJib B IPUPOJI€ U3YUYECHHBIX TPYIIN KUBOTHBIX.

- MPUBOJUTH IPUMEPHI IPUCIIOCOOICHHI KUBOTHBIX K cpejie 0OUTaHUs U OOBSICHITh X 3HAYCHUE;

- HaXOAWTb YEPThl, CBUJCTEILCTBYIOIINE 00 YCIOKHEHHH )KMUBOTHBIX 110 CPABHEHUIO C MPEIKaMu, U
JlaBaTh UM OOBSICHEHHE;

- OOBACHATH MPUCTIOCOOIECHUS Ha Pa3HBIX CTAAUAX KU3HEHHBIX [IUKIIOB.

- OOBSCHATH 3HAYCHUE )KMBOTHBIX B )KH3HH M XO35HUCTBE YEIOBEKA,

- T[PHUBOJUTH MPHUMEPHI U XapaKTEPHU30BaATh BAKHBIX IS )KM3HU M XO3SMCTBA YEIOBEKA JKUBOTHBIX
(obuTareneil KWIHIL, MAapa3sUTOB, NEPEHOCUYMKOB OO0JIE3HEH, HACEKOMBIX-OMBUINTENICH, OOIICCTBEHHBIX M
KPOBOCOCYIIIUX HACEKOMBIX, MPOMBICIOBBIX PbIO, OXOTHUYHE-MPOMBICIOBBIX NTHI[ U 3BepeH, JOMAaITHHX
KUBOTHBIX U TIP.) Ha IPUMEPE CBOCH MECTHOCTHU, OOBICHITH UX 3HAUYCHHE.

-paznuyarh (1o TabIUIlE) OCHOBHBIE TPYIIBI KUBOTHBIX (TPOCTEHINNE, TUIBI KHIIEYHOMOIOCTHBIX,
IUIOCKHUX, KPYIJIBIX M KOJBYATBIX YEPBEH, MOJUTFOCKOB, WICHHCTOHOTMX, B T.4. KJIAcChl PaKOOOpa3HBIX,
HACEKOMBIX, TAyKOB; XOPAOBBIX, B T.4. KIAcChl pbIO, 3€MHOBOIHBIX, MPECMBIKAIONIUXCS, MTHUIl |
MJIEKOTTUTAIOIIIHX );

- OOBSACHATH CTPOCHHUE U IKU3HENEATENHOCTh W3YUYEHHBIX TPYNI KUBOTHBIX (MPOCTEHIIHE,
KHIIIEYHOIIOJIOCTHBIE, TUIOCKHE, KPYIJIble W KOJbYaThle YEePBH, MOJUIFOCKH, WICHHCTOHOTHE (B T.U.
pakooOpa3Hble, HACEKOMBIE, TAyKH), XOPAOBbIe (B T.4. PHIOBI, 3eMHOBOJIHbIEC, MTPECMBIKAIOIUECS, MTUIBI U
MJIEKOIIUTAIOIIIHE);

- XapakTepHu30BaTh OCHOBHBIE SKOJOTHYECKHE IPYIIbI M3YYEHHBIX TPYII KUBOTHBIX;

- TIOHMMATh CMBICI OMOJIOTUYECKUX TEPMIHOB;

- pa3nuYaTh BaKHEHIIME OTPSIbl HACEKOMBIX M MICKOMHUTAIOIINX;

MPOBOANTH HAOJIONCHUS 32 IKU3HEACATCIHLHOCTHIO JKUBOTHBIX, OWOJOTHYECKHE OMBITHI U
IKCIIEPUMEHTHI 1 OOBSCHATH UX PE3YIbTATHI.

- co0aroaTh ¥ 0OBSACHATH IPaBUiIa MOBEICHHS B IPUPOJIE;

- XapakTepHu3oBaTh CHOCOObI PALMOHAIBHOTIO HCIOJB30BAHUSA PECYPCOB XUBOTHBIX Ha MpUMEpe
CBOETO PErHOHa.

- HCINOJb30BaTh 3HAHUS OMOJIOTUH TIPU COOIIOICHUH MTPaBUII TOBCEAHEBHON THTUEHBL;

- OCYWIECTBIIAITh  JIMYHYIO MNPO(UIAKTUKY 3a00JIeBaHMM, BBI3BIBAEMBIX  Mapa3UTHUYECKUMHU
KUBOTHBIMH.

Ilpeomemuvimu pezynomamamu usyuenus npeomema «buonocua» 6 8 Knacce aenawomca
cnedyrouiue yMeHu:

1. B no3HaBarenbHOM (MHTCILICKTYAIbHO) cdhepe:

* BBIJCJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTUYECKHX OOBEKTOB (OTIMYUTENBHBIX MPHU3HAKOB >KHUBBIX
OpPraHU3MOB; KJIETOK M OPTaHU3MOB PAaCTEHH, )KUBOTHBIX, TPUOOB U OaKTepHii; OpraHM3Ma 4yeiaoBeKa; BUJIOB,
sKocucTeM; Ouocdepbl) W mpoueccoB (OOMEH BEIIECTB U IPEBpAIICHHWE JHEPruH, MUTAHUE, IbIXaHHUE,
BbIJIEJICHUE, TPAHCIOPT BEIIECTB, pOCT, pa3BUTHE, Pa3MHOXKEHHE, PETYISlus KU3HEIEATEIbHOCTH



OpraHu3Ma; KpyroBopoT BEIIECTB U IPEBpAIICHHE SHEPTUU B IKOCUCTEMAX);

* NIpHUBEACHHUE J0KA3aTEIbCTB (apryMeHTaIMs1) POJCTBA YEIOBEKA C MIICKOMUTAIOLIMMHU KUBOTHBIMU;
B3aMMOCBSI3M 4YEJIOBEKAa M OKpPYXKaloLEHd Cpeabl; 3aBUCUMOCTH 3JI0pPOBbSI 4YEJOBEKA OT COCTOSHHS
OKpY)KaroIeld cpeapl; HeOOXOMUMOCTH 3allUThl OKPYXKAIOMICH Cpeibl; COONIIOEHUS Mep MpodUIaKTUKH
3a00JIeBaHUM, BBI3BIBAEMBIX PACTCHUSIMH, KUBOTHBIMH, OaKTepUsIMH, rpudaMu U BUPYyCaMH, TpaBMaTH3Ma,

crpeccoB, BUU-nn(pekunu, BpeIHbIX MPUBBIYEK, HAPYILICHHUS OCAHKH, 3PCHHUS, ciyxa,
MHQEKINOHHBIX U IIPOCTYIHBIX 3a00JeBaHUH;

* KJaccU(pUKaLuUsI — OIpPEAETICHUE IPUHAUIEKHOCTH OUOJIOTNYECKUX OOBEKTOB K OIPEAEICHHON

CUCTEMATUYECKOU Ipy1Iie;

* 00BsICHEHHE pONU OMOJIOTHU B IPAKTUYECKOM IEATEIbHOCTH JIIO/CH; MECTa M POJIM YeIOBEeKa B IPUPOC;
POJICTBA, OOLIHOCTH MPOMCXOXKACHHS W IBONIOLHMU PACTCHHH W KUBOTHBIX (HAa HPUMEpPE COIOCTABIICHUS
OTACNBHBIX TPYII); POJIU pa3TUYHBIX OPraHM3MOB B IKM3HH YEJOBEKA; 3HAYCHUS OHOIOTHYECKOTO
pa3HO00pa3ust Uil COXpaHeHUs] OMOchepbl; MEXaHW3MOB HACIIEACTBEHHOCTH M M3MEHYHBOCTH, MPOSBICHHS
HACJICJICTBEHHBIX 3a00JICBaHU y YeJIOBEKa, BUI000Pa30BaHMs U PUCTIOCOOIEHHOCTH;

* pa3juyeHHe Ha TAOIUIAaX YacTeil U OPraHOUIOB KIICTKH, OPIaHOB M CHCTEM OpPTraHOB YeJIOBEKa; Ha

J)KUBBIX OOBEKTax M Ta6J'II/IIlaX OpradHoB HOBCTKOBOI'O pacCTCHHUsA, OpraHOB M CHUCTEM OpPraHOB KHBOTHBIX,
pacTeHHl pa3HbBIX OTJENOB, JXKUBOTHBIX OTHEIBHBIX THIIOB M KJIACCOB; HamOoOjee paclpoCTpaHEHHBIX

paCTeHI/Iﬁ U JOMAIIHUX XUBOTHBIX, C’BG[[O6HI)IX N AJOBHUTBIX FpI/I6OB; OIIACHBIX IJIAd YCI0BCKa
paCTeHI/Iﬁ n KHNBOTHBIX,

¢ CpaBHCHHUC OMOJOrHYeCKUX 00BEKTOB U mponeccoB, yMCHHUC ACIaTh BHIBOJAbBI 1 YMO3AaKJIFOUCHUA HA

OCHOBC CPaBHCHUA,

* BBIBJIICHHE HW3MEHYMBOCTH OPTraHM3MOB; MPHUCHOCOOJICHUN OpPraHM3MOB K Cpele OOWTaHWs;, THIIOB
B3aUMOJICHCTBHS Pa3HBIX BUJOB B 3KOCHUCTEME; B3aMMOCBS3EH MEXIYy OCOOCHHOCTSIMHM CTPOEHHs KJETOK,
TKaHEW, OpraHoOB, CUCTEM OPraHOB U UX (PYHKUUAMU;

* OBJIAJICHUE MeTOoJaMM OHOJOrMYECKOW HayKW: HaOJIIOJCHHE U ONHUCAaHHE OHOJOIMYECKUX OOBEKTOB M
IIPOLIECCOB; IOCTAHOBKA OMOJIOTMUYECKUX IKCIIEPUMEHTOB U O0BSICHEHUE UX PE3YJIbTATOB.

2. B 11eHHOCTHO-OpUEHTALIMOHHOM cdepe:

* 3HAHHE OCHOBHBIX IPABUJI IOBEACHUSI B IPUPOE U OCHOB 3/I0POBOr0 00pa3a KU3HU;
* aHaJIN3 U OLIEHKA MOCIEICTBUM esITeIbHOCTH YeJIOBEeKa B IPUPO/JIE, BIUSHUS (aKTOPOB PUCKA HA 30POBbE
4eJI0BEKa.

3. B cihepe Tpya0BOH IEATENHHOCTH:

. 3HaHHE U COOJII0/IeHNE TIPaBUI pabOThI B kKabUHETe OUOIOTHH;

° CO6J'IIOI[€HI/IG mpaBUJI pa6OTBI ¢ OMOJIOTHUYECKUMHU an60paMH U UHCTPYMCHTaAMU (HpeHapOBaJ'IbHBIe HTIJIbI,
CKaJIbIIC/IN, JIYIIBI, MI/IKpOCKOHH).

4. B chepe puznueckoii IeITSILHOCTH:

* OCBOEHHE IPUEMOB OKAa3aHHs IEPBOM IMOMOINM IPH OTPABICHUM SITOBUTHIMH TpUOAMH, PACTEHUSIMH,
yKycax >KMBOTHBIX, IPOCTYAHBIX 3a00JIEBaHUSAX, 0KOTaX, OOMOPOKEHUIX, TPAaBMax, CIACEHUH YTOIAIOLIETO;
palMOHAIBHOW OpraHMU3aluy TPYAAa U OTIAbIXA, BBIPAIIMBAHUA U PA3MHOXKEHUS KYJIbTYPHBIX PACTCHUHN U
JIOMAIIIHUX UBOTHBIX, yX0/1a 32 HUMH; IPOBEICHUS HAOII0I€HUH 3a COCTOSIHEM COOCTBEHHOI'O OpraHU3Ma.

5. B screTuyeckoi chepe:

¢ OBJIAICHUC YMCHHUECM OLICHUBATL C 3CTETUYECKOM TOUKHU 3pCHUA 0OBEKTHI YKUBOU npupoabl.

Ilpeomemnvimu pesynemamamu usyuenus npedmema «buonocua» 6 9 Knacce aenaomca
cneoyoujue ymenua:

- 0OBACHATH posIb OMOPa3HOOOpa3Us B MOAEPKaHIUH OMOC(HEPHOT0 KPYroBOPOTa BEIIECTB.

- XapaKTepu30BaTh WHAMBUIYaTbHOE pPa3BUTHE OpraHM3Ma (OHTOTeHE3), 0Opa30BaHHE ITOJIOBBIX
KJIETOK, OIUIOZAOTBOPEHHE M BaYKHEHIIINE TAlbl OHTOI'€HE3a MHOTOKJICTOUHBIX;

- O0OBSICHATH NPUPOY YCTOWYNBOCTH HOPMAJIBHOTO OHTOTECHE3a,;

- NPHUBOJUTH MPUMEPHI IPUCIIOCOOICHUN Yy PACTCHHUIA U )KUBOTHBIX.



- HCIIOJIb30BaTh 3HAHUS MO HKOJIOTHH JJIsl ONTUMAIbHON OpraHu3alu 00pbObl ¢ MHPEKIMOHHBIMU
3200JIeBaHUSMH, BPEAUTEIISIMU IOMALITHETO U MPUYCa1eOHOTr0 X035 HCTBa;

- I0Jb30BATHCS 3HAHUSMU I10 TEHETHKE U CEJIEKLIUU ISl COXPAaHEHUS OPOAHOM YMCTOTHI TOMALTHUX
KUBOTHBIX (COOAK, KOIIEK, aKBAPUYMHBIX PBIO, Kyp H Ip.);

- co0aroaTh NPOo(PUIAKTUKY HACIEICTBEHHbBIX OOIE3HEH;

- HCIONB30BaTh 3HAHHUS MO TEOPHM OSBOJIONMU JJIsI ONTUMAIBHOM OpraHu3anmuu OOpbOBI C
MHQEKIMOHHBIMU 3a00JI€BaHUSMHU, BPEIUTEISAIMH JOMAILIHET0 U IPUYCcaeOHOro Xo3siicTBa.

- HaxOJHTb B MPOSBJICHUAX KUZHEACATEIILHOCTH OPTaHU3MOB OOIIME CBOMCTBA KUBOTO U OOBSICHATH
ux;

- XapakTepHu30BaTh OCHOBHBIE YPOBHU OpraHU3alluy KUBOI'O;

- IOHHMMATh POJb PETYISALHUUA B OOECIEUCHUU JKU3HEAEATEIBHOCTH U SBOJIIOLUY KHUBBIX CHCTEM, a
IUIE 9TOTO HEOOXOJMMO HAXOAWUTh OOpaTHbIE CBSI3M B IPOCTBIX CHUCTEMax M HMX pOJb B IPOLECcCcax
(GYHKLIMOHUPOBAHUS U Pa3BUTHSI KUBBIX OPraHU3MOB;

- MEepeYMCIIATh OCHOBHBIE MT0JIOKEHUS KIIETOUHOM TEOpUu;

- XapaKkTepu30BaTh OCHOBHbIE CTPYKTYPHbIE 3JEMEHThl KIETKH, HMX (YHKIMH U pojb B
KHU3HENIEATSILHOCTH LIEJI0T0 OpraHu3Ma, 0COOEHHOCTH CTPOSHHS KIETOK Pa3HBIX IAPCTB KUBBIX OPraHU3MOB;

- XapakTepu30BaThb OOMEH BEILECTB B KJIETKE U €r0 SHEPreTHUeCcKoe 00eCIeYeHUE;

- XapaKTepHU30BaTh MaTEpUAIbHBIE OCHOBBI HACIIEICTBEHHOCTH U CIIOCOOBI ICIEHUS KIIETOK;

- yMeTb [0JIb30BaThCs MUKPOCKOIIOM, TOTOBUTh M PACCMAaTpPUBATh IIPOCTEHUIIINE MUKPOIIPENIAPAThI;

- OOBSICHATH OCHOBHBIE (pHU3HONIOTHYECKHEe (YHKIMM 4YeloBeKa M OHOJIOTMYECKHH CMBICT HX
peryJisiuy;

- OOBICHATH OMOJIOTUYECKUI CMBICI K OCHOBHBIE (DOPMBI PA3MHOKEHUSI OPTaHNU3MOB;

- pa3iauuyaTb OCHOBHbBIE (DAKTOPBI Cpelbl M XapaKTepu30BaTb 3aKOHOMEPHOCTH MX BIUSHHUS Ha
OpPTaHU3MBbI B Pa3HBIX CpeAax OOUTaHUS;

- I0Jb30BAThCA TOHATHAMM 00 DHKOJOTMYECKOM HuIle U JKU3HEHHOW (¢opme, OHOLEHO3e,
IKOCUCTEME, OMOTeoneH03e U OMOreOXMMUYECKOM KPYrOBOPOTE, MPOAYIIEHTaX, KOHCYMEHTaX M PelyLEeHTax,
MUILEBON MUpaMuie, MUIIEBBIX LEMsX;

- XapakTepusoBaTh Ouochepy, €€ OCHOBHbIE (DYHKIIMH U POJIb )KU3HU B UX OCYILIECTBICHUH;

- KJIacCU(UIIUPOBATh KUBBIE OPTraHU3MBI 1O UX POJSM B KPYrOBOPOTE BEIIECTB, BBIACISTH IIEMH
MATaHUS B DKOCUCTEMAX;

- XapaKTepH30BaTh MPUUYUHBI HU3KOW YCTOMYMBOCTH arpO3KOCHUCTEM;

- TPUBOAUTH MPUMEPHI U3MEHYMBOCTH U HACJIEICTBEHHOCTH Y PACTEHUM U KUBOTHBIX U OOBICHITH
MPUYUHY ATOTO SIBJICHUS,

- XapakTepu3oBaTh 3aKOHBI HaciefoBaHus I'. MeHaens, uX LUTOJIOIMYECKHE OCHOBBI, OCHOBHBIE
II0JIO’KEHUSL XPOMOCOMHON TEOPUH HACIIEICTBEHHOCTH;

- XapakTepu30BaTh MIPUPOY HACIEICTBEHHBIX OOJIE3HEH;

- OOBSICHATH HBOJIOLMIO OPraHMYECKOTO0 MHUpPAa U €€ 3aKOHOMEPHOCTH (CBUAETENBLCTBA 3BOJIOIMH,
OCHOBHBIE TIOJIO’KEHUSI TEOpUHu ecrtecTBeHHOro ordopa Y. /lapBuHa, yueHHsl o BUAE U BUI000pa30BaHUU, O
TJIaBHBIX HaINpaBlIeHUAX 3BoitolmoHHoro mporecca A.H. CeBeprioBa, TeOpHui0 UCKycCTBEHHOro otdopa Y.
JlapBrHa, METObI CEJIEKIIMH U UX OMOJIOTUYECKUE OCHOBBI);

- XapaKTepH30BaTh MIPOUCXO0KICHUE U OCHOBHBIE 3TAIlbl YBOJIIOIIUH KU3HU;

- OOBSCHATH MECTO YelOBEeKa CPeI >KUBOTHBIX M HKOJOTHYECKUE MPEANOCHUIKA MPOHCXOMKIACHUSL
YEJI0BEKa;

- XapaKTepHU30BaTh OCHOBHBIC COOBITHSI, BHIJICIIMBIINE YETIOBEKA U3 KHBOTHOTO

MUpa.

- XapaKTepH30BaTh 3KOJIOTHUECKHE MPOOIIEMBI, CTOSIINE TTEPE YET0OBEIECTBOM;

- HaxOJHTh MPOTUBOPEUUS MEXAY JEATEIbHOCTHIO YeJIOBEKa W MPHUPOJIOH M Mpeylarath CrocoObl
YCTpaHEHUS 3TUX MPOTHBOPEUHIA,

- OOBSACHATH U JIOKA3bIBaTh HEOOXOAUMOCTH OEPEKHOTO OTHOLICHUS K KHUBBIM OpPraHU3MaM.

-  TPUMEHSTHh OMOJOTWYECKHE 3HAHUS IS OPTaHW3alluU U TUTAHUPOBAHHS COOCTBEHHOTO 3I0POBOTO
o0Opaza KHM3HM W JEATENbHOCTH, OJIarONOJYy4YHMs CBOCH CeMbU M ONaronpuaTHOW Cpeabl OOMTaHUs
YeJI0BEYECTBA.



TEMATHUYECKOE IINTAHUPOBAHHME

5 KJIACC (34 YUACA)

Ha3zeanue Tema ypoka OcHosHbvle 6udbl OeamenbHocmu Hcnonvzos
pazoena ooyuarowuxca anue
06opyoosan us
uenmpa
«Touka
Pocmay
Tema 1. [Tpupona Bokpyr becena ¢ yunrenem, pabora ¢ yueOHHKOM
Omauuue Hac. HaGmronaeM u | u Terpaapio. BrimogHeHHe MHUCHMEHHOTO
HCUB020 OM UCCIIETYEM . 3a/laHusl.
Hedcusozo (5
uacoe).
Paznuune ten | Pabora c yueOHHKOM (C. 8): 3HAKOMCTBO C

JKABOU Y HEXKUBOU
TIPUPO/IBI.

NpU3HAKaMU TeJN JKUBOW W HEXKHUBOH
OpUpoasl; paboTa C OHOJOTHYECKUMH
TEPMHUHAMHU oOMeH BEIIIECTB,
OpTaHUYCCKUC u HEOPTaHUYCCKHE
BELIECTBA;  JEMOHCTpAlUS  Y4YHUTEIEM
OTIBITA TIO BBI- SIBJICHUIO OPTaHUYCCKUX W
HEOpraHuyeckux BemecTs (c. 11)

Kaxkwue BemectBa
coJiepkaTcs B
JKUBBIX
opranusmax?

Pab6ora ¢ yueOHuKOM (C. 12):
dopMupoBaHHE MPEICTaBICHUS O IIPO-
BEJICHUU U 0(hOpMIICHNH OTbITa; padoTa ¢
y4EOHHUKOM (c. 13, 14):
npeoOpa3oBanue uHpopManuu B (HopMy
CXEMBI U TaOJIUIIBI

CBoIicTBa KUBBIX

@ponTtanpHas Oecena:  (HopMUpPOBaHHE

OpraHu3MOB. MPEJCTABICHUA O TPU3HAKAX IKUBBIX
OPraHu3MOB; IOJArOTOBKA K IPOBEIECHUIO
MPOCTOTO OITBITa C JKUBBIMU
OpraHu3Mamu.

ITonBenem UTOTH. Paborta ¢ yueOHUKOM, BBITIOJHEHUE

IIMCBbMCHHOTI'O 3a/IaHHA.




Tema 2. | Knerounoe PabGora c¢ paszmatounsiM MarepuasioM. ['0TOBUTH
Knemounoe CTpOEHHE Cnymanue 00BsICHEHU YUUTEIA.| MUKPOIIpEN
cmpoenue OpPraHU3MOB CamocrosTenbHas paboTa ¢ yaeOHUKOM. | apar
opzanusmoes (5 Kynberypa
u). Me0.
Oo6napyxeH
ue
OJTHOKJICTOYH
BIX
KUBOTHBIX
(mpocTrenmux
) B
BOJIHOM cpenie
c
UCIOJIb30BaH
uem
udposBoro
MHUKPOCKOII .
DIIEKTPOHH
bI€ TaOJIHUIIBI
U TUTaKaThl.
JlaGopaTopHas PabGora c yueOHHKOM, naboparopHbM| MUKpOCKOI
pabota Nel o0opynoBaHMEM, TIIOBTOPEHUE TMpPaBUJI| CBETOBOM,
«3HaKOMCTBO C paboThI c nabopaTOpHBIM| ITU(POBOI
MHUKPOCKOTIOM) . 000pyJIOBaHUEM.
KonTponbHas Pewenue 3alaHUI KOHTPOJIBHOU
pabora No 1 . paboTHI.
4. JIaGopatopHas PaGota c yueOHuKOM, mabopaTopHbIM| MuUKpocKoOn
pabota No2. o0opynoBaHMEM, TIOBTOPEHUE TMpPaBUJI| CBETOBOM,
paboThI c na0opaToOpHbIM| LUPPOBOH
000pyTIOBaHUEM.
5. JlaboparopHast Pabota ¢ ydebHHKOM, naGopaTopHsM| MHUKPOCKOI
pabora Ne 3 . 060py/IOBaHHEM, TOBTOpEHHE NpaBmy| CBETOBOIA,
paboTsl c nabopatopusiM | LH(POBOI
obopynoBanuem. [IpuroroBnenue Tecra ¢
WCTIOJIh30BAHUE JIPOXKIKEH.
Tema 3. | Kak unér xxu3np Ha| PpoHTanbHas Oecena ¢ yuurteneM, paboTa)
Kuzneoeame | 3emne? ¢ yueOHWKOM, paboTa ¢ TeTpajablo.
JibHOCMb BripammuBanue nieceHu.
Op2anu3moe
(25 u).
Kak pazmHoxarorcs
®ponTanpHas 6ecena ¢ yuutenem, padbora
¢ yueOHUKOM, paboTa C TETPaJbIO.
JKUBBIC
OpraHu3Mbl?
Kaxk pazmuoxatorcs| dpoHTasnbHas Oecena ¢ yuutenem, paboTa) DJIEKTPOHH

SKUBOTHBIE?

¢ y4eOHHMKOM, paboTa ¢ TeTpablo.

bI€ TAOJIHIIBI
U IUTaKaThl.




Kak pa3zmHoxaroTcs

®dpoHTanpHas Oecena ¢ yuurenem, padboTa

pactenus? C y4eOHHMKOM, paboTa ¢ TeTpablo.
Konrtponbnas Pewenne 3a7aHue KOHTPOJIBHOU
pabota No 2 paboTHI.
Moryt mu | dponTaneHas O6ecena ¢ yuurenem, padboTa
pacTeHus ¢ yueOHMKOM, paboTa ¢ TeTpablo.
POU3BOJIUTH
MOTOMCTBO  0e3
IIOMOIIH CeMsIH?
[IpakTuyeckas PaGora ¢  yuyeOnukom, pabGora c| Lludposas
pabora KOMHATHBIMU PAaCTEHUSIMU. 1abopaTopH s
Nel 1o
«Yxon 3a 9KOJIOTUH
KOMHATHBIMA (maTumk
pacTeHUSIMU» OCBEIICH
HOCTH,
BJIAYKHOC TH U
TEMIIEpaTyp
Bl)
PaGora ¢
repOapHBIM
MaTepHaIoM
[MoxBeném utorn . | Pabora B rpyrmmax.
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Pabora ¢ y4eOHMKOM, BBHINIOJHEHUE
MUCHMEHHOTO 33JJaHMU.
Kax nutatoTcs | OpoHTanbHas Oecena ¢ yuureneM, padora] OOHapyKeH
pacrenus’? ¢ yueOHUKOM, paboTa C TeTpabIo. ue
XJIOpOTIIacT
OB B KJIETKaX
pacTeHul ¢
UCTIOJTb30Ba
HUEM
udpoBoro
MHUKPOCKOII .
DIEeKTPOHH

bI€ TAOJIHIIBI
M IUTaKaThl.




TosbKo 1 IUCT
KOPMMUT pacTeHue?

Crnymranve 0ObsICHEHUN YUUTETIS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.

PaGora c kaproukamu. OO6nHapyxeH
ue
XJIOpOIUIacT
OB B KJIETKax
pacTteHui ¢
UCIIOJIb30Ba
HUEM
1 (poBOTro
MUKPOCKOII a.
DNEeKTPOHH
b€ TAOJIUIIBI
¥ TJTAKaThI.
Kaxk nurarorcs DNEeKTPOHH
pasHble )kuBoTHbIE? | PaboTa B mapax. b€ TAOJIUIIBI
OponTanpHas Oecena ¢ yuuteneM, paboTa| U IUIAKaThI.
¢ y4eOHHUKOM, paboTa ¢ TeTpaabio.
Kusble opranu3Mel | PaGora ¢ pa3sgaToYHbIM MaTEepHUaIOM. 3JIeKTp0HH
3UMOH Cnyuianue 0ObSICHEHUH YIUTENS. bI€ TaOJIHUILIBI
CamocrosTenbHas padoTa ¢ yueOHUKOM. | M IUIAKATHI.
Kak nurarores PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. DJNEeKTPOHH
apasuThl? Cnymanue 0ObsICHEHUH ydHUTENs. bI€ TAOJIHILIBI
CamocrosTenbHas padoTa ¢ ydeOHUKOM. | M IUIAKaThl.

IlonBeném utoru .

Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.
PaGora c xaproit ypoka.
3akpernieHue 3HaHUi 110 TeMe.
[ToaroroBka K KOHTPOJIBHOM padoTe.

Kontponbhas Pemenue 3aJTaHUN KOHTPOJIbHOM
pabota No 4 . paboTHI.
HyxHbl mu | PaGora ¢ pa3naTouyHbIM MaTepHaIOM.

MHHCPAJIBHBIC COJIN
YKUBOTHBIM U
YEJIOBEKY?

Pabota c xapToii ypoka.

becena ¢ yunurenem.

AHanu3 ommOOoK, TOMYyIIEHHBIX Ha
KOHTPOJIBHOU paboTe.

MO3KHO JIM )KUTH
0e3 Boan!?

PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
Pabota c xapToii ypoka.
becena ¢ yunrenem.

MosxHO 1 KUTH HE
OUTasICh?

Pabota ¢ pa3maToYHBIM MaTepUaIOM.
Crnymanue oObSICHeHUN YUUTEINS.
CeMuHapcKOE 3aHATHE.
@ponTankHas Oecena ¢ yuutenem, paboTal
¢ yueOHUKOM, paboTa C TETPaJbIO.

Kak MOXHO
JOOBITh SHEPTUIO
JUISL dKU3HU?

O®ponTankHas Oecena ¢ yuuteneM, paboTa
¢ yueOHUKOM, paboTa C TETPaJbIO.

3auem JKUBBIE
OpraHU3MBI
3amacarT

®poHTanbHas Oecesa ¢ yuureneMm, pabora

¢ yueOHUKOM, paboTa C TeTPajbIo.




[IUTATEIbHBIE
BerecTna’?

MO>XHO 71 KUTb U
HE JIBIIIAaThL?

OponTankHas Oecena ¢ yuuteneM, paboTa
¢ yueOHUKOM, paboTa C TeTpajblo.

PaGora c mpobieMHBIMU CUTYAITUSIMHU.
Paz6op npennioskeHuit mo oxpaxe
TIPUPOJTHBIX BUJIOB.

IlonBsenem uroru .

[ToBTOpEHME MPONAECHHOIO MaTEPHAIIA.
Pabora B mapax.
CamocTosTenbHas
KapTOUYKaM.
IToaroroBka K KOHTPOJILHOM paboTe.

paborta o

IToaroroBka K

IIoBTOpeHME MNPOMAECHHOIO MaTepuaa.

KOHTPOJIbHON PaGora B mapax.
pabote . CamocrosiTennbHast ~ paborta o
KapTOUKaM.
[ToaroroBka K KOHTPOJIBHOM padoOTe..
Htorosas Pemenue 3a/laHui KOHTPOJIbHOM
KOHTPOJIbHAS paboThI.
pabora.
Pabora Hazg | Pabora Ham omnOKaMu.
OIMOKaMHU. Pa30op 3aianuii KOHTPOJILHOH pabOTHI.
6 KJIACC (34 YACA)
Haszeanue Tema ypoxa OcHogHnvie 6udbl OessmenbHOCMU Hcnonvzoean
paszoena odyuarowuxcs ue
0bopyoosanu s
uenmpa
«Touka
Pocmay
Hayka o becena ¢ yuurenem, pabora ¢ yueOHUKOM
pacmenuax — U TeTpaj]iplo. BrINonHeHne NMUCbMEHHOTO
Oomanuka. [HapcTBo Pactenus. | 3aganusl.
(6u) Bueminee ctpoenue
U o01as
XapaKTepUCTHKA
pacTeHHil.
Mmuoroo6pasue Pabora ¢ yueOHukoMm; pabota ¢
YKU3HEHHBIX GOpM | OHOIOTHYECKUMHU TEPMUHAMU;
pacTeHUH. ¢poHTaNIbHAS Oecesa ¢ yUUTEIEM.
Kierounoe Pabota ¢ yueOHHMKOM, mpeoOpazoBaHHe| MUKpPOCKOI
CTPOCHHE nHpopmanuu B GopMy cXeMbl U TaOIUIBL.| HHU(POBOI,
pacTeHuM. ¢dbpoHTanpHas O6ecena ¢ yuuteneM. Pabora| Mukpompenap
CaolicTBa B IpyImmax. aTbl
PacTUTENIBHON
KJIETKU.
TkaHu pacTeHHUil. O®ponTtansHas Oecenma:  ¢gopmupoBanue| Mukpockor
MPEJCTaBICHU O TMpHU3HAKAX KUBBIX| HU(POBOIA,
OpPraHU3MOB; MOATOTOBKA K MPOBEACHUIO | MUKpOIpenap

aThl




MIPOCTOTO OTbITa c KUBBIMU
OpraHU3MaMH.
Cems. YcnoBus Pabora ¢ y4eOHMKOM, BBIIIOJHECHHE
MpOpacTaHus MUChbMEHHOTO  3amaHus. Pabora ¢/ Pabota
CEMSH. 1abopaTopHBIM o0opynoBaHueEM, c| «CrpoeHue
CEMEHaMHU PaCTCHUM. CEMEHH
[ToaroroBka Kk KOHTPOJILHOU paboTe. baconn»
Hudposas
nabopaTopu s
o
HKOJIOTUU
(marumx
OCBelleH
HOCTH,
BJIQXKHOCTH U
TeMIEpaTyp
Bl).
DNEeKTPOHH
bI€ TAOIHUIIBI
Y TUIaKaThl.
KonTponbhas Pemenue 3a/laHui KOHTPOJIbHON
paborta Nel. paboTHI.
Opzanwl Kopens, ero OponTanpHas Oecea ¢ yuuteneM, padbota) Mukpockor
pacmenuit. (6 | cTpoeHUE U ¢ Y4eOHHUKOM, paboTa ¢ TeTpaabio. 1 (poOBOH,
y) 3HaueHue. AHaMU3 | AHaIU3 KOHTPOJIbHOH paboThl, pazbop| MHUKpoIpenap
KOHTPOJIbHOU 3aJaHUM. aTbl.
paboTHI. OIEKTPOHHBI
€ TaOIUIbI U
TUTAKaThI.
[ToGer, ero Pa6ora B rpymnmnax. ONEeKTpOHH
CTPOEHUE U Pabota ¢ pa3garouHbiM MaTepuagoMm. bI€ TaOJIHUIIBI
pa3BUTHE PaGota ¢ yueOHHMKOM, BBINIOJHEHHE| M IIAKATHI.
MMCBbMEHHOTO 3a/1aHuS.
Jlucr, ero ctpoenue| Pabota B rpymnmnax. Muxkpockorn
Y 3HAYCHHE. Pabora ¢ pa3naTouHbIM MaTepHaIoOM. 1 (poBoH,
PabGorta ¢ yueOHHUKOM, BBINIOJHEHHE| MHUKpOIpEnap
MMCbMEHHOTO0 3a/1aHuS. aThl.
Buyrpennee
CTpOCHHE
JIUCTA.
Crebenb, ero Pa6ora B rpymnmax.
CTpOEHHE U Pabora ¢ pa3naTouHbIM MaTepHAIOM. Muxkpockon
3HauYEHUe PaGora ¢ yueOHUKOM, BBINOJHEHHE| MH(POBOH,
MUCbMEHHOTO0 3a/1aHus. MUKpoIpenap
aThl.
«Ctebenn
OJIHO/I0JIbH
BIX U
JIBY/IOJIbHBI X
pacTeHui»
DJIEKTPOHH

bl€ TAOJIAIbLI
U IUTAKaThI.




IIBertoxk, ero

DNEeKTPOHH

020 mupa. (10

)

CTPOCHHE U ®dpoHTanpHas O6ecena ¢ yuurtenaeMm, padboTal bie TaOIHITbI
3HauYCHUE. C y4eOHHMKOM, paboTa ¢ TeTpablo. Y TUIaKaThl.
[Tnox. DNEeKTPOHH
PaznooOpasue u OponTanpHas Oecea ¢ yuuTeneM, padoTa| bie TaOIUIIbI
3HAYCHUE TUIOJIOB. | C YUEOHHMKOM, paboTa ¢ TeTpajblo. U TUIaKaThl.
OcHogénule MunepanbHoe OponTanbHas Oecena ¢ yuuteneM, padotal Ludposas
npoueccol MUTaHUE PACTCHUN | ¢ y4eOHHKOM, paboTa ¢ TETPajbIo. naboparopu s
Jrcuznedesme | v 3HadeHue BoAbl. | [loAroToBka K KOHTPOJIBHOM paboTe. 1o
JbHOCIMU 9KOJIOTUU
pacmenuii. (maruuk
(6 u) BIIQXKHOCTH,
OCBEILIEHHO
CTH)
KonTponbhas Pemenue 3a/laHue KOHTPOJIbHOM
pabota No2. paboTHI.
Bozayinoe O®ponTanpHas Oecena ¢ yuuteneM, padotal Ludposas
NUTAHUE PACTEHUH | C yueOHHMKOM, paboTa ¢ TeTpajblo. naboparopu s
— DoTOCUHTES. o
Ananuz 3KOJIOTUH
KOHTPOJIbHOMN (maTumk
paboTHhL. YTIIEKUCIIOT O
rasau
KHCJIOPOJIA)
Jpixanue u oOMeH DNEeKTPOHH
BEIIECTB Yy @ponTanpHas Oecea ¢ yuuTeneM, padoTa| bie TaOIUIIbI
pacTeHuit ¢ Y4eOHHUKOM, paboTa ¢ TeTPajblo. U TUIaKaThI.
PasmHOXeHMe 1 PaGora ¢  ywyeOnukom, pabGora c| Lludponas
OIIJIOJJOTBOPEHHE Y | KOMHAaTHBIMHU PACTEHUSMH. nabopaTopu st
pacTeHUN. o
BereratuBHoe JKOJIOTHH
pa3MHOKEHUE. (maTuuk
OCBEILIEHHO
CTH,
BIIAKHOCTH U
TEeMIEpaTyp
Bl)
Pabota ¢
repOapHbIM
MaTepuaIoM
Pocrt u passutue Pa6ora B rpymnmax.
pacTeHuil. Pabota ¢ pa3gatouyHbIM MaTepuaIoMm.
PaGota ¢ yueOHHMKOM, BBINOJIHEHHE
MUCHMEHHOTO 33JIaHHS.
Cucrematuka ®poHTanbHas Oecesa ¢ yuureneMm, padora
Mnozoobpas | pacrenuii, eé ¢ yueOHUKOM, paboTa C TeTPabIo.
ue u pazeumue
pacmumensh




3HA4YCHUC T4

OOTaHMKH.
Bonopocnu. Caymanue oObCHEHUN YUUTEIS. Mukpockon
Mox0oBHIHBIE B CamocrodrenbHas pabora ¢ yueOHUKOM. | 1udpoBoii,
Pabota ¢ kaproukamu. MHKpoIpenap
aThl.
(OnnHoKNIETOU
Hast
BOJIOPOCIIb
XJIAMHJIOMO
Haja,
Coaraym
KJIETOYHOE
CTPOCHHUE)
[Mnaynsr, XBomm, | PabGota B mapax. DNEeKTPOHH
[TanopoTHUKH ®poHranbHas Oecesa ¢ yuurtesem, padoTa| ble TaOIUIIbI
¢ y4eOHUKOM, paboTa ¢ TeTpaabio. Y TUTAKaTEhI.
Otnen Pabota ¢ pa3naTOYHBIM MaTepUaIOM. DNEeKTpOHH
['onocemennsle u | Ciymanue oObsCHEHUN YUUTEISL. bl€ TaOIULIBI
ITokpeiTOCEMEHH CamocrosiTenbHast paboTa ¢ yUeOHUKOM. | M TUIAKaThI.
b€ Ha IIpUMepe [TonroToBka Kk KOHTPOJIBHOM padoTe. Pabota ¢
pacTeHuit repOapHbIM
MaTepHaIoM
Kontponbnas Pemenne 3a1aHUI KOHTPOJIBHON
pabota Ne3. paloTHI.
CewmelicTBa kacca | PabGoTta ¢ pa3gaTodyHbIM MaTepuaioMm. DNeKTpOHH
JBynonpHbIE Pabora ¢ kaproii ypoka. bI€ TaOIULIBI
becena ¢ yunrenem. Y TIJTaKaThI.
Ananu3 ommooK, TOMYyIEHHBIX Ha Pabota ¢
KOHTpPOJIBbHOHN pabore. repOapHbIM
MaTepHaIoM
CewmetlicTBa kacca | Pa0GoTta ¢ pa3gaTodyHbIM MaTepuaioM. DIEeKTPOHH
OpnHOonONBHEIE Caymanue oObsCHEHUN YUUTEIS. bI€ TAOJIULIBI
CamocrosiTenpHast paboTa ¢ yueOHUKOM. | M TUTAKaThI.
Pabota ¢
repOapHbIM
MaTepHaIoM
Ucropuueckoe ®dpoHTanpHasa Oecea ¢ yuauTenem, padora
pa3BUTHE ¢ y4eOHHMKOM, paboTa ¢ TeTpablo.
pPacTUTEIHLHOTO
MHpa.
KynbrypHbie PaboTa c pa3marouHbiM MaTepuagIoMm. DIEKTPOHHEI
pacTeHus PaGora ¢ KapToi ypoxa. ¢ TabIuLbI 1
becena ¢ yunrenem. TIJIAKaThI.




Haper Craporo u
Hogoro Cgera.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CemuHapckoe 3aHATHE.

®dpoHTanpHas Oecena ¢ yuuresnem, padbora
C y4eOHHMKOM, paboTa ¢ TeTpablo.

I [Tonsitue o OponTanbHas Oecena ¢ yuuteneM, paboTa
pupoonsie MPUPOTHOM ¢ y4eOHHMKOM, paboTa ¢ TeTpablo.
cooowecmea
coo01ecTBe —
OunoreoLeHo3e U
G
9KOCHUCTEME.
®poHTanpHasa Oecena ¢ yuurenem, padbora
CoBMecTHAs )KU3HB | C YUeOHHUKOM, paboTa ¢ TeTpajblo.
OpPraHu3MOB B
MPUPOTHOM
COO00I1IeCTBE.
CMeHa mpHpOIHBIX
coo0111ecTB U €€ ®poHTanbHas Oecena ¢ yunrenem, padora
MPUYUHBL. ¢ y4eOHUKOM, paboTa ¢ TeTpaabio.
Pabota ¢ npoOaeMHBIMH CUTYaIHSIMU.
Pa3bop npennoxxenuit o oxpane
TIPUPOJTHBIX BUJIOB.
3akpennenue | Ilonroroska k [ToBTOpEeHUe MPOHACHHOTO MaTepHaa.
UTOTOBOM PaGora B mapax.
Buw KOHTPOJIbHOU CamocrosiTtennbHast ~ paborta o
pabore. KapTOYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.
Nrtorosas Pemenue 3a7laHUN KOHTPOJIbHOM
KOHTPOJIbHAS paboThlI.
pabora.
Ananuz PaGora Hag ommbOkamu.
KOHTPOJILHOU Pa30op 3ananuii KOHTPOJIBHOI pabOTHI.
paboTHI.
7 KJIACC (34 YACA)
Haszeanue Tema ypoxa OcHogHnvie 6udbl OessmenbHOCMU Hcnonvzosan
paszoena odyuarowuxcs ue
0bopyoosanu s
uyenmpa
«Touka
Pocmay
3o0n02usn - 3oonorus - Hayka o | becena ¢ yuureneM, paboTa ¢ yueOHUKOM
HayKa o KUBOTHBIX. U TeTpaablo. BEHITIOJIHEHNE THUCHMEHHOTO
HCUGOMHBIX 3a/laHusl.
3 tt)

Cpenbl )KU3HU U
MecTa OOUTaHUs
JKHBOTHBIX.
Bzanmocs3n
JKMBOTHBIX B
MIPUPOJIE.

PaGora ¢  yueOHMKOM; pabora ¢
OMOJIOTUYECKUMU TEpPMUHAMH;
(dbpoHTaANBHAS Oecena ¢ yauTeneM.




Knaccudukanus
’KUBOTHBIX U
OCHOBHEIE
CHCTEMATHYECKHUE
TPYIIIBL

Biisinue yenoseka
Ha J)KMBOTHBIX.
Kparkas ucropus

Pabota B rpynmax.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Pabota ¢ yueOHMKOM, BBITIOJHEHNE
MUCHMEHHOTO 33JJaHMUS.

pa3BUTHSA
300JI0THH.
Cmpoenue Kierka. Pa6ota ¢ yueGHHKOM, IpeoOpa3oBaHKe Muxpockon
mena uHpopManuy B GopMy TabIIUIIBL. unpoBoi,
HCUBOMHBIX (dbpoHTanbHas Oecea ¢ yUUTENIEM. MUKpoIpenap
24 Pabora B rpynmnax. aThbl.
Tkanu. Opransl 1 | ®ponTanpHas Oecena ¢ yuutenem, padbora| Mukpockor
CHCTEMBI OPTaHOB. | C yUeOHHUKOM, paboTa C TeTpajbio. U POBOH,
MHKponpenap
aThl
Iloouapcmeo | Tun CapkonoBeie, | Pabora B rpymmax. Mukpockorn
Ilpocmeitmu e| JKryTukoHOCLBL. Pabota ¢ pa3naToYHBIM MaTepUaIOM. U (PPOBOH,
(2 u). Knacc PaGota ¢ yueOHUKOM, BBIIIOTHEHUE MUKpoTpenap
CapkopoBble. MMCBbMEHHOTO 3a/1aHus. aThbl (ameda
Pabota ¢ MUKpOCKOIIOM.
Tun Nudyzopus. ®poHTanbHas Oecesia ¢ yuureneM, padota| Mukpockon
JlaGopatopHas ¢ Y4eOHUKOM, paboTa ¢ TeTpaablo. 1 (poBoH,
pabora Nel [IpuroroBinenue | MHUKpOIpEI
Mmuoroo6pasue MHUKpOIIpernapara. Pabota C | aparthbl
POCTEHIIHX. MHKPOCKOIIOM. (uudyzopus’
ITapazutnueckue
IIPOCTEHIINE.
Ilooyapcmeo | Tun ®poHTanbHas Oecesia ¢ yuureneM, padota| Mukpockon
Mmnozoknemo | KuilledHOTONOCTHBI| ¢ yueOHUKOM, paboTa ¢ TETPaIbIo. ndpoBoi,
uHble e. MUKpOIIpen
JHcuBoOmMHbIE apartsl.
(2 u). (BHYTpEHHE €
CTpOCHHE
TUJIPHI)
Mopckue
KkumeyHononoctHsl | dponTansHas Oecena ¢ yuutenem, padbora
e. ¢ yueOHUKOM, paboTa C TETPaJbIO.
Tun: Tun I1nockue Pabora B rpymnmax. nabopaTopH
Ilhockue YEpPBH. Pabora ¢ pa3naTouHbIM MaTepHAIOM. oe
uepeu. Paznoobpasue Pabora ¢ yueOHUKOM, BBITIOJIHEHHE 000pyI0BaHU
Kpyznoie IIJIOCKUX YepBen NMMCHbMEHHOT0 3a/IaHUS. e.
uepeu. 3abaifkaabCKOTO DNEeKTPOHH
Konvuamoie Kpas. ble TaOJINIIbI
uepeu (2 u). CocanpIuky 1

LIETTHH.




Tun kpyrisie Crnymranve 0ObsICHEHUN yUUTETIS. nabopaTopH
yepBu. Tum CamocTtosiTenpHast paboTa ¢ y4eOHUKOM. | o€
KoJIbuaThle yepBu. | PaboTta ¢ kapToukamu. o0opynoBaH
ue.
DJIEKTPOHH
bIC TaOJIHIIBI
PaGora ¢ pa3naTouHbIM MaTEepHAIOM. nabopatopH

Kiace
MasnonieTuHKOBEI €
YEepPBHU.
JlaGopaTopHas
pabota Ne2:
Bueninee u
BHYTpEHHEE
CTpOCHHE
KOJIBYATBIX YEPBEH.

Caymanue oObICHEHUN YUUTEI.
CamocrosTenbHas padoTa ¢ y4eOHHKOM.
Pabora ¢ yueOHUKOM, pa31aTOYHBIM
MaTepHaIoM.

Pabora ¢ mukponpenaparamu. Pabota ¢
OMOJIOTUYECKUM PHCYHKOM.

o€ 000pya0BaH
1e, MUKPOITPEI
apatsbl.

Tun
Monnwcku (4

u).

OO0mas
XapaKTEePUCTUKA
THIa MOJUIFOCKH.

Pabota ¢ pa3gaTouHbIM MaTEPHATIOM.
PaGora c xaproii ypoka.
Becena ¢ yuntenem.

Knacc bproxonorue

Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.
Caymanue oObsCHEHUH YUUTEIs.

MOJUTIOCKH.
Knace CamocTosTenbHas paboTa ¢ y4eOHUKOM.
JIBycTBOpUaTHIE
MOJUTFOCKH.
JlaboparopHas Pabora ¢ yueOHUKOM, pa31aTOYHBIM [udposoii
pabota Ne3 MaTepUaIoM. MUKPOCKOII,
«BHemHee u Pabota ¢ mukpomnpenapatamu. nabopaTopH
BHYTpEHHEe PaGota ¢ 6uonornuecKuM pruCyHKOM. oe
CTpOEHUE TeNa obopyoBaH
JIBYCTBOPYATHIX ue.
MOJUIFOCKOB. Brnaxnsie
npernaparsl,
KOJUTCKITAN
pPaKoOBUH
MOJITFOCKOB
DNeKTpOHH
bI€ TAOJIHIIbI
Kitace
l'onoBoHorue PaGora ¢ pa3maToyHBIM MaTEpHAIIOM.
MOJLUTFOCKH. @®ponTankHas Oecena ¢ yuuteneM, paboTa
¢ yueOHWKOM, paboTa ¢ TeTpajablo.
IToaroToBKa K KOHTPOIBHOMU paboTe.
Tun Knacc @ponTanpHas Oecesa ¢ yuuteneM, padoTal
Ynenucmon PakoobpasHsie. ¢ y4eOHUKOM, paboTa ¢ TeTpaabio.
ozue (4 u).
Kitace
[Taykoo0Opa3Hble. ®dpoHTanpHas Oecena ¢ yuurenem, padboTa

¢ y4eOHHMKOM, paboTa ¢ TeTpablo.

PaboTta ¢ mpoOIeMHBIMU CUTYAITUSIMH.




Paz6op npemiokeHuii mo oxpaxe
IIPUPOJHBIX BUIIOB.

@ponTanbHas Oecena ¢ yunrteneM, padora| I'epGapHblii
Kiacc Hacekomsle. | ¢ yaeOHUKOM, paboTa C TeTPaibio. Marepuall
Tunbl pa3BUTUS
HACEKOMBIX. CTpOCHHE
HACEKOMOI'0
Hacexomble - PaGora ¢ pa3naTouHbIM MaTEepHAIOM.
BpEIUTEIH Craymanue oObSICHEHUN YIUTEI.
KYJIBTYPHBIX CamocTosTenbHas paboTa ¢ y4eOHUKOM.
pacTeHui u [TonroroBka K KOHTPOJIBHOH paboTe.
NIEPEHOCUUKH
3a0oyieBaHU
4eJI0BEKA.
Tun OOmue npusHaku | Paborta ¢ pa3gaToOuHbIM MaTEPHATIOM.
Xopoosvie XOpOBBIX Crnymanue oObSICHeHUN yUUTEINS.
Gy JKUBOTHBIX. CamocrosTenpHas padoTa ¢ y4eOHUKOM.
Hanxnacc PrIObL. PaGora B rpynmax. Bnaxusie
Bnytpennee Pabota ¢ pa3naTOYHBIM MaTepUaIOM. npenaparsl
CTPOCHHE PHIOHI. PaGota ¢ y4eOHUKOM, BBIIIOJTHEHHE «PBIOBI»
MMCBMEHHOTO 3a/1aHuS.
@®ponTankHas 6ecena ¢ yunrenaem, padboTa
Ocobennoctu ¢ y4eOHUKOM, paboTa ¢ TeTpaabio.
pPa3MHOKEHUs PbIO
OcHoBHbIE
CUCTEMATHYEC KUE
IpyHIbl PbIo.
IIpomsbICI0BBI €
PBIOBL.
Knacc Mecta obutanus u | PaboTa ¢ pa3gaTo4HbIM MaTepHalIoM. Brnaxusie
3emno0600Hbl | CTpOCHHE Crnymanue oObSICHEHUN yUUTEIs. penaparsbl
e, unu | 3€MHOBOJIHBIX. CamocrodrenbHas paboTta ¢ yueOHUKOM. [«3EMHOBOJ
Amepuouu (2 HBIE»
y),
lNonoBoit ik PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
KU3HU U Crnymanue oObSICHEHUN yUUTEs.
IIPOUCXOXKICHNE CamocrodrenbHas paboTa ¢ yueOHUKOM.
36MHOBO/IHBIX.
Mmuoroobpasue u
3HauYEHUe
3€MHOBO/IHBIX
3abaifkaabCKOTO
Kpasi.
Knacc Buemnee crpoenune| ®poHranbHas Oecesa ¢ yuurtenem, padora| Braxsble
Ilpecmvikato | ¥ CKeleT ¢ yueOHUKOM, paboTa C TeTpabIo. rpenaparsl
wuecs, unu MIPECMBIKAIOIIUXC «[Ipecmbika
Penmunuu (1 | 1. Buytpennee FOLITUECS
u). CTPOEHUE U
KU3ZHEJEATEIIbHOC
Th

IMPECMBIKAOINUXCA




Knacc Imuywr| Cpena oouranus u | dponTanpHas Oecena ¢ yuutenem, pabora| Yyueno
(4 u). BHEIIIHEE CTPOCHHE | C YUeOHHUKOM, paboTa ¢ TeTpajblo. [tuter,
ITHII. [lepbs
ITHIIBI,
MUKpOIIpen
apatbl
PazmHoxenue u
®dpoHTanpHas Oecea ¢ yuauTenem, padora
pa3BUTHE NTHII.
C y4eOHHMKOM, paboTa ¢ TeTpajblo.
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
I'onoBoii Crnymanue oObSICHCHUI YUUTEIS.
KU3HEHHBIN UK | CamocTosiTeNnbHasg paboTa ¢ yueOHHUKOM.
CE30HHbBIEC SBJICHUS
B )KM3HU NTHII.
MHuoroo6pasue PaGora B rpynmax.
TITHUI] Pabota ¢ pa3naTOYHBIM MaTEpUAIOM.
3nauenue u oxpana| PaboTa ¢ yueOHHKOM, BHITIOJTHEHHE
IITHUIL. MACEMEHHOTO 33/IaHu.
[IpoucxoxaeHue
TITHUIL.
Knacc Bremnee crpoenune| Pabota B rpymmax. Biraxxubie
Mnexonuma | Muexonurtammux. | Pabota ¢ pa3gaToyHbIM MaTepUaIoM. penaparsl
owue, unu Cpenpl )XKU3HU U Pabora ¢ yaeOHUKOM, BBITIOTHCHHE «Kpommk»,
3eepu (5 u). MecTa OOUTaHHUS. MMCEMEHHOTO 3a/1aHu. CKeJeT
MJICKOITHTA
FOLIIETO

Pasmuoxenne n
pa3BUTHE
MIIEKOITATAIOIINX.
I'ogoBoii
JKU3HEHHBIN ITUKIT.

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
Caymanue oObsCHEHUN YUUTES.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

Bricime, ninun

PaGora ¢ pa3aaTOUYHbIM MAaTCpPpUATIOM.

[ImaneHTapHsIe, Crnymanue 0ObsICHEHUN yUUTEs.
3BEpHU: CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
Hacexomosinueie u | PaboTa B rpymnmnax.

Pykokpslible, Pabora y nocku.

I'peI3yHBI M

3aiinieo0pasHele,

XUIIHBIC.

JlacTonorue u Pa6ora B rpymnmax.

Kutoob6pasusie. Pabota ¢ pa3garouHbIiM MaTepuagIoMm.

Pabota ¢ yueOHUKOM, BBITIOJIHEHHE
MUCHMEHHOTO 33JIaHHS.

[TapHOKOTIBITHBIE U
HenapHokonbeITH
ple. XOOOTHBIE.
Otpsn [Ipumarsr.

Pa6ora B rpymnmax.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Pabota ¢ yueOHUKOM, BBITIOJIHEHHE
MUCHMEHHOTO 33JIaHHS.




Pazeumue JlokazarenbcTBa PaGora ¢ pa3naTouHbIM MaTepHAIOM.
HCUGOMHO20 IBOJIIOLIUN Caymanue oObsCHeHUN YUUTEIS.
mupa na *)uBOTHOTO MUpa. | CamocrosTenbHas paboTa ¢ yueOHUKOM.
3emane (1 u). Vuenue Y.
HapBuna 00
HBOJIFOLIHH.
3axnrwuenue | Urtorosas Pemienne  3amanuii KOHTPOJIbHOU
(1u) KOHTPOJIbHAs paboThI.
pabora.
8KJIACC (68 YACOB)
Ha3zeanue Tema ypoka Ocnosnbvle 6uovl OeamenbHocmu Hcnonvzos
paszoena obyuaruuxcsa anue
0bopyoosan us
uyenmpa
«Touka
Pocmay
Opzanusm Hayxu 00 | becena c yuurenem, paboTa ¢ yueOHUKOM
yenogexa. opraHuzMe U TETPajiblo. BhINonHEeHNe NTUCbMEHHOTO
Oowuii 4eJI0BeKa. 3a/laHusl.
0030p(6 u).
CrpykTypa Tena. Pa6ora ¢ yueOHuKOM; paboTa ¢
MecTo 4yenoBeka B | OMOJIOTHYECKUMU TepMUHAMU;
YKUBOI NpUpoze. (dbpoHTanbHast Oecesia ¢ yUUTENIEM.
Knerka: Pabora ¢ yueOHuKOM, IpeoOpa3oBaHue Muxkpockon
CTPOCHHE, nHpopmanuu B GopMy TaOIUIIBL. 1 (poBoH,
XUMHUYECKHH ¢poHTanbHAS Oecena ¢ yUUTENIeM. MUKpoIpenap
CocraB u Pa6ora B rpynmnax. aTshl,
KU3ZHEJEATEIBHOCT n1abopaTopH
b oe
o0opynoBaHu
e
Tkanu. Pa6ora B rpymnmnax. Mukpockorn
Pabora ¢ pa3naTouHbIM MaTepHaIOM. 1 (poBoH,
Pabota ¢ yueOHUKOM, BBITTOJIHEHHUE MHKponpenap
MMCbMEHHOTO 3a/1aHu. aTshl,
n1abopaTopH
oe
obopymoBaHu
e

Cucremsl OpraHos
B OpraHu3Me.
YpoBHUH
OpraHu3auu
Opra"usMa.
HepBHas n
ryMopajbHas
perynsus.

Pabora B rpymnmnax.

Pabota ¢ pa3gaTouHBIM MaTEPHATIOM.
Pabora ¢ yueOHUKOM, BBITTOJIHEHHE
MUCHMEHHOTO 33JIaHHS.




[IpakTnueckas PaGora B mapax. Brimonmnenue 3amaHuii
pabora Ne 1. MPAKTUIECKON PaOOTHI.
«Ilonmydenne Odopmnenue paboTHI,
MUTATEIHLHOTO (hopMyIHpOBaHUE BHIBOJIOB.
pedaekca u
YCIIOBHH,
BBI3BIBAIOIINX €TI0
TOPMOXKCHUEY.
OnopHno- Ckerner. ®poHTanpHas 6ecena ¢ yuuresnem, padboral Pabora ¢
oguzameinvH Crpoenue, cocTaB H| ¢ yueOHHKOM, paboTa C TETPA/IbIO. MYJISIKOM
as cucmema(8 COCIMHCHUE «Ckener
y). KOCTEH. YeJI0BEKa ,
n1abopaTopH
oe
o0opyoBaH
ue TUIS
MIPOBEICHUS
OTIBITOB.
DNEeKTPOHH
bI€ TAOIHUIIBI
Y TUTAKAThI
Ckener ronoBel 1 | Pabora B rpynnax. Pabora c
TYJIOBUILA. Pabora ¢ pa3naTouyHbIM MaTEPHATIOM. MYJISIKOM
PaGora ¢ yueOHuKOM, BbIoNHEHUE «CKeleT
MACEMEHHOTO 3a/IaHU. YeloBeKa»
DNEeKTPOHH
bI€ TAOJIHIIEI
W TUTAKaThI
Ckerner O®ponTanpHas Oecena ¢ yuuteneM, pabota| Pabora c
KOHEUYHOCTEH. ¢ yueOHUKOM, paboTa C TeTpabIo. MYJISKOM
«Ckener
YeJIOBEKa»
ONEeKTpOHH
ble TaOJIUIIBI
U TJIAKAThI
Pa6ora B rpymnmnax.
IIepBas momous Pabota ¢ pa3garouHbiM MaTepuagoMm.
npu TpaBMmax: | Pabota ¢ y4yeOHHUKOM, BBIIIOJHEHHE
pacTsHKeHUH MTUCHMEHHOTO 33JIaHHS.
CBSI30K, BRIBUXAX
CYCTaBOB,
nepesioMax KOCTeH.
MpInsl. ®poHranbHas Oecena ¢ yunrenem, padoral Mukpockon
¢ yueOHUKOM, paboTa C TeTPabIo. ¢ poBOH,
MUKpOTpenap
aThl
MBIIIEYHON
TKaHH.
DNEeKTpOHH

bI€ TAOINIIBI




Pabora mpIm,.

®poHTanpHas Oecena ¢ yuurenem, padboTa
¢ yueOHHMKOM, paboTa ¢ TeTpablo.

Hudposas
nabopaTopu s

1o
dusnonoru u

(matuuk
CUJIOMeEp)
®poHTanpHasa Oecena ¢ yuuresnem, padbora
Hapymenus ocanky| ¢ yaeOHHKOM, paboTa ¢ TeTpablo.
U TUIOCKOCTOIIHE.
Pa3Butue onopno-
IBUTaTEIbHON
CHCTEMBI.
KonTponbhas Pemenue 3aJaHu KOHTPOJIbHOU
pabota Nel. paboThI.
Kpoee. Buytpennsis cpena. | @ponTansHas 6ecena ¢ yuureneM, padora) Mukpockon
Kposooopaw; | 3Hauenue KpoBU M | ¢ y4yeOHHUKOM, paboTa ¢ TeTpanapio. HUPPOBOIA,
enue €€ COCTaB. AHanu3  KOHTPOJBHOH | MHUKpoIMpemnap
(8 u). Ananus paboTHI. aThl
KOHTPOJIbHOU
paboTHhI.
NmMmynuTer.
O®ponTanpHas Oecena ¢ yuuteneM, paboTa
¢ Y4eOHHUKOM, paboTa ¢ TeTpaabio.
PaGora B rpynmax.
Crpoenue u | Pabota c pa3gaTodHbIM MaTepHaIOM.
paboTa cepara. PaGora ¢ y4eOHUKOM, BBITIOJHEHUE
Kpyru NNMCBbMEHHOI'0 33/1aHUS.
KPOBOOOpAIIIEHUS.
JIBrxenue TumM@sl.
JBuxenue kpoBu | Pabora B mapax. Beimonnenue 3amanmii [ludposas

o cocyliaM. | MPaKTHYECKOM pabOTHI. nmabopaTopu s
[TpakTuyeckas Odopmnenue paboTel, | MO
pabota No2. (hopmynupoBaHUE BHIBOJIOB. dbusmnonoru u
(maTuuk
yCC
Perymsmus pabotel | @poHTanbHas 6ecena ¢ yaurenem, padoTa
cepala u ¢ yueOHUKOM, paboTa C TeTpaIbIo. Hudposas

KPOBEHOCHBIX nabopaTopu s

COCY/JIOB. o
dbuznonoru
u (apTepuainb
HOTO
JTABJICHMS])

[penynpexaenune | Caymanue 00BsICHEHU I YUUTEJIS.

3a0osieBaHU CamocTosTenbHas padoTa ¢ y4eOHUKOM.

cepana u COCy10B.

Pabota ¢ kapToukamu.




ITepBas momMonp

Pabota B mapax. ®poHTansHas Oecena ¢

npu yauTeneM, pabota ¢ yueOHHKOM, paboTa ¢
KPOBOTEUYECHHUSIX. TeTpaapio. [lonroroBka k KOHTPOILHOM
pabore.
KonTponbhas Pemenue 3amanuii KOHTPOIBHOM pabOTHI
pabota Ne2.
Hvixamenvn 3HaueHue Pabora ¢ yueOHUKOM, pa31aTOYHBIM

as cucmema(6

y).

neixanusi. Oprassl
IbIXaHus. AHaanu3

MaTepHajIoM.
Pabora ¢ npenapatamu.

KOHTPOJbHOU AHaM3 KOHTPOJIBHOU pabOTHI.

paboTHI.

Crpoenue nerkux. | Pabota ¢ pa3gaTouHbM MaTepHaIoOM.

["a3000MeH B | Pabora c xapToii ypoka. Hudposas

JICTKUX U TKaHAX.

becena ¢ yunrenem.

nabopaTopu s
10 PKOJIOTHH

(maruuk
OKHCH
yriaepoaa,
KHCII0pO/1a,
BJIQXKHOCTH
JbixaTenbHas Pabora ¢ pa3IaTOYHbLIM MaTEPHAIIOM.
cucTema. Caymanue oObsCHEHUN YUUTES.
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
Perynsuus
JIBIXaHUSI. ®ponTaBHAs Oecena ¢ yunrtenem, padboTa
¢ y4eOHUKOM, paboTa ¢ TeTpajbio.
bonesnu opranoB | PabGorta ¢ pa3gaTtouyHbIM MaTepUaIoMm.
JBIXaHUS U UX ®ponTaneHas 6ecena ¢ yunrenem, pabota| L{udpoas

perynpexIeHue.

I'uruena gpixanmus.

¢ yueOHUKOM, paboTa C TeTpaIbIo.

nabopaTopu s
10 9KOJIOTHH
(maTuuk
OKHCH
yriaepona)
naboparopu s
o
busnomorun
(maTuuk
YaCTOTHI

JIBIX AHHS )

IlepBas momoup
IIPHU TIOPAXKEHUU
OpPraHOB JbIXaHUS.

Pabota ¢ pa3aTOYHBIM MaTEpUATIOM.
®dpoHTanpHasg Oecea ¢ yuauTenem, pabora
C y4eOHHMKOM, paboTa ¢ TeTPajblo.




Iuwesapum | 3Hadenue nuiy U | Pabota ¢ pa3gaToyHbIM MaTepUaIoM.
envHasn €€ COCTaB. ®ponranbHas 6ecesa ¢ yuureneM, padboTa| DIeKTpOHH
cucmema(8 u). ¢ yueOHUKOM, paboTa C TeTpajblo. bIC TAOJIHUIIBI
Y TUIaKaThl.
[udposas
nabopaTopu s
10 SKOJIOTHH
(maruuk pH
Opransl OponTanpHas 6ecena ¢ yuureuaem, padboTa
MUIIEBapEHUSI. ¢ y4eOHHMKOM, paboTa ¢ TeTpablo.
Ananus KOHTPOJILHOU
paboTHI.
3yObl. ®dpoHTanpHas Oecea ¢ yuauTenem, padora
¢ yueOHHKOM, paboTa ¢ TeTpansio. Pabora
¢ mpobIeMHBIMU cUTyanusMu. Pazoop
MPEIIOKEHUIN IO OXPAHE IPUPOIHBIX
BU/JIOB.
[InmeBapenue B ®ponranbHas 6eceia ¢ yunreneM, padbora
POTOBOM MOJIOCTH U| C Y4eOHUKOM, paboTa C TeTPablo. [Mudposas

B XKEJyJIKE.

naboparopu s
10 YKOJIOTHH
(maruuk pH

[InmeBapenue B

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.

KHLIEYHUKE. Craymranue oObsSCHEHUN YIUTEIIS.
BcaceiBanue CamocrosrenbHas paboTa ¢ yueOHUKOM.
IUTATENbHBIX
BEIIECTB.
Perynsauus Pa6ora B rpynmnax. Pabota ¢
MUIIEBAPEHUSI. pa3gaTrouHbIM MaTepuaioM. Pabora ¢
y4eOHUKOM, BBITIOJTHEHUE MMCbMEHHOTO
3aJJaHMsL.
ITpocmotp Buaeodpmisma. Pabora ¢
MIPE3EHTALNEH.
3aboneBaHus Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
OpraHoB Crnymanue 0ObSICHEHUN yUUTEs.
MUILEBaPEHUsI. CamocrodrenbHas paboTa ¢ yueOHUKOM.
[loaroTroBka K KOHTPOJIBHOU paboTe.
KoHnTponbHas Pewenne 3alaHUI KOHTPOJIBHOU
pabota Ne3. paboTHI.
Oomen OOMeHHBIE Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
eeujecme u TIPOIIECCHI B | CnymaHue 0ObSCHEHUH yIUTEIs.
Inepauu(3 4). | opraHusme. CamocrodrenbHas paboTa ¢ yueOHUKOM.
AHanu3 AHanu3 KOHTPOJIbHOM pabOTHI.
KOHTPOJIBHOU

paboTHI.




HopMel nutanus.

Pabota B rpynmax.

Pabora ¢ pa3naTouHbIM MaTEpPHATIOM.
Pabota ¢ yueOHMKOM, BBIMIOJHEHNE
MUCEMEHHOTO 33/IaHU.

[udposas
nabopaTopu s

o
bu3noI0oTH U
(matuuk
4acTOThI
JBIXAHUS,
YCC,
apTepual bH
oro

JTABJICHUS )
Buramunsl.
®dpoHTanpHas Oecea ¢ yuauTenem, padora
C y4eOHHMKOM, paboTa ¢ TeTpablo.
Mouesvioenu | CtpoeHue u ®poHranbHas Oecesa ¢ yuureneM, padbota
menvHan (GYHKIMH MTOYEK. ¢ y4eOHHKOM, paboTa ¢ TeTpablo.
cucmema(2
y).
[Mpenynpexnenue | PabGora B rpynmax.
3aboseBaHui Pabota ¢ pa3aTOYHbIM MaTepUaAJIOM.
nouek. [luteeBoli | PabGorta ¢ yueOHMKOM, BHITIOJTHEHUE
PEXUM. MUCHbMEHHOTO 33JJaHMU.
Koorca(3 u). 3nauerme ki | PA0OTA C PA3IATOUHBIM MATEPHATOM.
&6 CTpOCHHE. Craymranue oObsSCHEHUN YIUTEIIS.
CamocrosTenpHas padoTa ¢ y4eOHUKOM.
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Hapyenune Crnymanue 0ObSICHEHUN yUUTEs.
KOXKHBIX TIOKpOBOB | CamocTosiTesibHas paboTa ¢ y4eOHUKOM.
U TIOBpEXKACHUE
KOXH.
Posnb koxu B Pa6ora B rpynmnax. [Mudposas
TepMmoperyisinun. | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM. naboparopu s
3akanuBaHUe. Pabota ¢ yueOHUKOM, BBITTOJIHEHHUE o
Oxkazanue MepBoil | MHUCbMEHHOTO 33/1aHusl. ¢buznonoru u
HOMOIIU npu JaTYUK
TETIOBOM " TEMIIepaTyp
Bl U
COJIHEYHOM yJIapax. BJIQYKHOCTH)
IHOOKpunHa 5 Pabota ¢ pa3aTOYHBIM MaTEpUAIOM.
cucmema(3 Kenesn Bremmneit, | Ciaylanue 00bICHEHUH yUHUTENSL.
u). BHYTpEHHEH u | CamocrosTenbHas paboTa ¢ yueOHUKOM.
CMEIaHHOH
CEKpEInH.

Ponbs ropmoHOB B
0oOMeEHE BEIECTB,
pocTe U pa3BUTHH

Pa6ora B rpymnmax.
Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Pabota ¢ yueOHUKOM, BBITIOJIHEHHE

OpraHu3ma. NHUCHLMEHHOTO 3aJaHuS.
Kontponbhas Pemenue 3aJIaHUN KOHTPOJIbHOU
pabota Ne4., paboTHI.




Hepenas 3HaueHue, OponTanpHas Oecena ¢ yuuteneM, paboTa
cucmema (5 CTPOEHHE U ¢ yueOHHMKOM, paboTa ¢ TeTpablo.
u). (byHKIIMOHUPOBAH
Y€ HEpBHOM
CHCTEMBI.
ABTOHOMHBIN Pabota ¢ pa3gatoyHbIM MaTepuaIoMm.
(BereTaTUBHBIN) Crnymanue 0ObSICHeHUI YUUTEIS. Hudposas
ornen  HepBHOM | CamocrosiTenbHas padoTa ¢ yYeOHUKOM. | JTabopaTopH s
CHCTEMBL. o
dbusnonoru u
aT4YnK
apTepuanbH
Oro JTaBJICHUS
(mynbca)
Heiiporopmonanb
Has peryJIsius. O®ponTankHas 6ecena ¢ yuurenaem, padboTa
¢ Y4eOHHUKOM, paboTa ¢ TeTpaabio.
CrnuHHOM MO3T. PaGota ¢ pa3aTouHbIM MaTEPUAJIOM.
Craymanue oObsSCHEHUN YUUTEIS.
CamocrosTenpHas padoTa ¢ y4eOHUKOM.
I'os10BHOM MO3T: PaGora B rpynmax.
CTpOCHHE u | Pabota c pa3gaTodHbIM MaTepHaIOM.
GbyHKIHH. PaGota ¢ yueOHUKOM, BBIIOTHEHHE
MUCHMEHHOTO 33JJaHMUS.
Opzanwvi Kak nefictByroT @®ponTaneHas 6ecena ¢ yuurenaem, padboTa
uyecms. OpraHbl YyBCTB H ¢ Y4eOHUKOM, paboTa ¢ TeTpaablo.
Ananuzamop | aHAIU3aTOPBHI.
ol(5 u). Opras 3peHus u
3PUTEIILHBIN
aHAJIM3aTop.

3aboaeBanns u

MOBPCIKACHHA I'J1a3.

Pabota ¢ pa3garouHbiM MaTepuagoMm.
Crnymanue oObSICHEHUN yUUTEs.
CamocrosiTenbHasi paboTa ¢ y4eOHUKOM.

Opransl ciayxa u
paBHOBecus. Mx
aHaJIN3aTOPBbI.

Pa6ora B rpymnmnax.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Pabota ¢ yueOHUKOM, BBITTOJIHEHHUE
MTUCHMEHHOTO 33JJaHMSI.

Opransl ocsi3aHus,
00OHSIHMSI, BKYCa.

®ponTankHas 6ecena ¢ yunrenem, padbota
¢ yueOHUKOM, paboTa C TETPaJbIO.

KonrtponbHas Pemenue 3aaHuI KOHTPOJIbHOU
pabota Ne5. paboThI.

Iloseoenue u Pa6ora B rpynmax.

ncuxuka(6 u). | BpoxaeHHsie Pabota ¢ pa3marouHbIiM MaTepuagIoMm.

(GbopMBbI TOBEACHHUSL.

Pabota ¢ yueOHUKOM, BBITIOJIHEHHE

AHanu3 MUCbMEHHOTO 3a/1aHu.

KOHTPOJIbHON AHanm3 KOHTPOJIBHOH paboThI.

paboTHI.

[Tpuobperennbie O®ponTanpHas 6ecena ¢ yuuresnaem, padboTa

(GhopMBI TOBEJICHUS.

C y4eOHHMKOM, paboTa ¢ TeTpablo.




3aKOHOMEPHOCTH
paboOTHI TOJIOBHOTO
MO3ra.

Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

buonornueckue

putmbl. CoH U ero

3HAYEHUeE.

OcobGeHHoCTH ®dpoHTanpHas Oecesia ¢ yuuTenem, pabora

BBICIICH HEPBHOW | C yueOHHMKOM, paboTa ¢ TeTpajblo.

JeSITeNbHOCTH

YeJI0BEKa.

ITo3naBarenbHbIE

IPOIIECCHI.

Bosst 1 smouum. Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.

Buumanue. Caymanue oObCHEHUN YUUTEIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
Pabora B rpymmax.
PaGora y nmocku.

Paborocnocobnoc | PabGota B rpynmax.

Tb. PeXXuUM JIHS.

Pabota ¢ pa3naToOYHBIM MaTepUaIIOM.
PaGota ¢ yueOHUKOM, BBIIIOTHEHHE
MUCHMEHHOTO 33JJaHMUS.

Huoueuoyan
bHOE
pazeumue
opzanuzma(s

y),

ITonoBas cuctema
YCIO0BCKaA.

PaGora B rpynmax.

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.
PaGota ¢ yueOHUKOM, BBIIIOTHEHUE
MUCHMEHHOTO 3aJaHHsL.

HacnenctBeHHble u

Pa6ora B rpymnmnax.

BPO’KICHHbIE Pabora ¢ pa3naTouHbIM MaTepHaIOM.

3a00JeBaHMU. Pabota ¢ yueOHUKOM, BBITTOJIHEHHUE

bomesnn, MHUCBMEHHOTO 3aJIaHMs.

nepeJarouecs

MIOJIOBBIM ITYTEM.

BuyrpuyrpobHoe Pabota ¢ pa31aTOYHBIM MaTepUaIOM.

pa3BUTHE Crnymanue 0ObSICHEHUN yUUTEs.

OopraHu3ma. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

PasButue nocie

POKJEHUSI.

O Bpene | PabGorta B rpymmax.

HapKOTE€HHBIX Pabora ¢ pa3naTouHbIM MaTepHAIOM.

BELIECTB. Pabora ¢ yueOHUKOM, BBITIOJIHEHHE
MUCbMEHHOTO0 3a/1aHu.

Hrorosas Pewenne 3alaHUI KOHTPOJIBHOU

KOHTpPOJIbHAS paboTHI.

pabora.

9 KJIACC (68 YACOB)




Ha3zeanue Tema ypoxka OcHoeHble 6u0bl OeamenbHocmu Hcnonvzos
pazoena odyuarouwuxcs anue
o0dopyoosan us
yenmpa
«Touka
Pocmay
1. Buonoeus - becena ¢ yaurenem, pabora ¢ yueOHUKOM
Beeoenue ¢ |nayka o dicueom U TE€TPAJIbl0. BBINOJHEHNE MTUCHMEHHOTO
OCHOGbL 00welmupe. 3adaHus.
ouonocuu (2
)
2. Obwue Pabota ¢ yuebnukom; padora ¢
cB0Lcmea JHcugvlx | OUOIOTUYECKUMHU TEPMHUHAMU;
OpP2aAHUZMOS. (dbpoHTanbHast Oecea ¢ yUUTeNIeM.
\Mnozoobpazue ¢popm
HCUBBIX
OpP2aHUZMOS.
1. Lumonoeus - PaGora ¢ yueOHuKOM, IpeoOpazoBaHuE Mukpockorr
nHpopManuu B GOpMy TaOIIUIIBL. U PPOBOH,
Hayka, uzydarouasn
cremxy. ¢bpoHTanbHas Oecena ¢ yuuteneM. Pabora| Mukpompenap
Miozoo6pasue B IpyIIax. aThl.
K1emoK.
2.  Xumuueckuui PaGora B rpynmax. Mukpockorr
cocmas KiemxKu. Pabota ¢ pa3gaTouHBIM MaTEPHATIOM. 1 poBOiA,
\benku u Pabota ¢ yueOHUKOM, BBIIIOJIHEHUE n1abopaTopH
HYKJIeUHOBble MUCHMEHHOTO 33JIaHMUS. oe
KUCIOMbL. 00opy0BaH
ue 1o
U3YyUYEHHIO
XUMHUYECKOT
0 cocTaBa
KJIETOK
Pa6ora B rpymnmnax. Hungposoii
3. Cmpoenue MHUKPOCKOII ¥
— Pabora ¢ pa3naTouHbIM MaTepHaIOM. OTOBLIC
Pabota ¢ yueOHUKOM, BBITTOJIHEHHUE
Opeanouovl kiemxu MUKpPOTIpEn
MUCHMEHHOTO 33JIaHMUS.
U Ux QyHKYUU. apartbl

4, Obmen
gewecmes - 0OCHO8A
Ccywecmeosanus
KemKi.

Buocunmes 6enxos

8 JICUBOTL KIemKe.

Pa6ora B mapax. Beimonaenue 3aganuit
MPaKTUYECKON PabOTHI.

Odopmnenne paboTel, (OpMyIHPOBAHUE
BEIBOJIOB.

0. buocunmes
yene60006 -

gdomocunmes.
Obecneyenue Kiemox
bHepauell.

®ponTankHas 6ecena ¢ yunrenem, padboTa
¢ yueOHUKOM, paboTa C TeTPabIo.




1.  Pasmnoowcenue

Pabota B rpynmax.

udposoit

KpoccuHzosep.

3ajJ1a4d 1o reHeTuke. Pelienue 3agad.

Pazmnuoocen | orcusbix Pabota ¢ pa3naTOYHBIM MaTepUAIIOM. MUKPOCKOII U
ue u OpP2aHU3MOS. PaGora ¢ yueOHUKOM, BBINIOJIHEHUE TOTOBBIC
uHOUGUOYAN enenue knemxu. MMCbMEHHOT0 3a/1aHusl. MUKPOTIpEN
bHoe pazeumue | Mumos. apatbl
opzanuzmos(
onmoczenes) (4
y).

2. Obpazosanue ®poHTanpHasg O6ecena ¢ yuurenaeM, padbora] DJIEKTPOHH
NOJI0BbIX KIIEMOK. ¢ y4eOHUKOM, paboTa ¢ TeTpaabio. BIC TAOJHUIIBI
Merios. Y IUJIaKaThl.
Onmoczenes.

3. 3axpennenue| Pabota B rpymmax.

U3YYEHHO20 Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.

mamepuana  no | Pabora ¢  y4eOHHUKOM, BBINIOJIHEHUE

enase 1,2 u 3. MMUCbMEHHOTO 3aJaHusI.

4. Konmponvhas Pemrenue 3aganuii KOHTPOIBHON pabOTHI.

paboma Nel.

OcHoegul 1. U3 ucmopuu OponTanpHas Oecena ¢ yuuteneM, padoTal
yuenus o OMKpLIMUSL ¢ y4eOHHKOM, paboTa ¢ TeTpajblo.

Haceocmee 2eHemuku. Ananus
HHOCMU U KOHMPOILHOU
u3MeHuusoc mu| pabomoi.

(16 u).
2. I'enemuueckue DNeKTpOHH
onvimol OponTankHas Oecea ¢ yuuTeneM, padoTa| bie TaOIUIIbI
I Men/lens. ¢ yueOHUKOM, paboTa C TeTPabIo. Y TIJTAKaTHhI.
3. Pewenue | Pa3bop 3amau mno reHeTuke. PemieHue
2eHemuUyecKux 3ajad.
3a/lau.
4. Pewenue | Pazbop 3amau mo reHeruke. Pemenne
2eHemuUyecKux 3amay.
3a/lau.
5. Jueubpuonoe Pazbop 3amau mno reHeruke. Pemenue| DneKTpoHH
CKpewusaHue. 3ajad. bI€ TAOJTHIIBI
Tpemuii 3aKOH U TUJTaKaThl.
Men/lens.
6. Pewenue | Pa3bop 3amau 1o reHeTuke. PemnieHue
2eHemuyecKux 3aj1au.
3a/lau.
7. Pewenue | Pa3bop 3amau mo reHeruke. Pemenne
2eHemuUyecKux 3amad.
3a/lau.
8. Cyennennoe DNEeKTPOHH
HacnellosaHue dponTaneHas Oecea ¢ yuuTeaeM, pabora| b€ TaOJIUIIEI
2eH08 u | c yueOHHKOM, paboTa c TeTpaapo. Pazbop| U IiakaThl.




0. Crnymanue oObSICHEHUN yUUTENS. DNEeKTPOHH
Bzaumooeiicmsue | CamocrosiTenbHas paboTa ¢ yueOHUKOM. | bl€ TaOJUIIbI
2eHO8 U UX PaGora c kaproukamu. U TUTaKaThl.
IMHOJICeCmBeHHOe
/]eticmeaue.
10. Onpeoenenue Pabota B mapax. DJIEKTPOHH
nosa u ®poHTanBHAs Oecena ¢ yuntenem, padboTa| bie TaOIUIIbI
Hacnedosanue ¢ y4eOHUKOM, paboTa ¢ TeTpaablo. U TUIaKaThl.
NPU3HAKOB,
ClyenieHHbIX c
nonom.
11. Crnymranue oObsICHEHUN yUUTEIIS.
Hacneocmeennasa | CamocrtosiTenbHast paboTa ¢ y4eOHUKOM.
L3MEHUUBOCD. PaGora ¢ kaproukamu.
12. [lpyeue munvr | CiymaHue OObSICHCHHIA YUUTEIS.
LU3MEHUUBOCTNU. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ kapToukamu.
13. Pabora ¢ pa3naTouyHbIM MaTEPHATIOM. DNEeKTPOHH
Hacneocmeennvie | Pabota ¢ xapToit ypoka. bI€ TaOJIHUIIBI
bonesnu, cyennennvie| becena c yuurenem. U TUTaKaThI.
c
noaom.
14. O606wenue u | IloBTOpEeHUE MPOIACHHOIO MaTepuraa.
cucmemamusayus Pabora B mapax.
sHanuil no enase 4. CamocrtosiTenbHas ~ pabota o
KapTOYKaM.
[ToaroroBka Kk KOHTPOJILHOM paboTe..
15. Obo6wenue u | TloBTOpEeHME NMPOIACHHOTO MaTepuraa.
cucmemamusayus PaGora B mapax.
BHaHUll no enase 4. CamocrositennbHast ~ paborta o
KapTOUYKaM.
[ToaroroBka K KOHTPOJIBHOM padoOTE..
16. Konmponvnas | Pemenue 3alaHUI KOHTPOJIBHOU
paboma Ne2. paboThI.
1. I'enemuueckue PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. DNEeKTPOHH
Ocnoewt OCHO8bI ceNeKyuu ®poHTanpHasg 0ecesia ¢ yuuTesnem, padoTa| bie TaOIHUIIbI
ceneKyuu OpP2aHU3MOS. ¢ y4eOHHMKOM, paboTa ¢ TeTpablo. U TUTaKaThl.
pacmenuil, Ocobennocmu
HCUBOMHBIX U |CeNeKYUU PACMEHU.
MUKpPOOp2an
usmoes (4 u).
2. Lenmpo Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM. DNEeKTPOHH
MHO2000pa3zus u ®dpoHTanpHas 0ecesia ¢ yauTenem, padoTa| bie TaOIHITbI
npoucxodicoenus ¢ y4eOHHMKOM, paboTa ¢ TeTpablo. U TUTaKaThl.
KV1bMYPHBIX
pacmenuii.
3. Ocobennocmu ®poHTanbHas becesia ¢ yuureneMm, padbota
cenexyuu ¢ Yy4eOHUKOM, paboTa ¢ TeTpajabo.
HCUBOMHDBIX. AHanu3  KOHTPOJIbHOMI

paboTHI.




4. Ocnosuvie

Hanpaenenus O®ponTankHas Oecena ¢ yunrenem, padboTa
cenexyuu ¢ y4eOHUKOM, paboTa ¢ TeTpaablo.
MUKPOOP2AHUIMO8 Pabora ¢ mpobreMHBIMU CUTYAITUSIMHU.
Paz6op npennioskeHuit mo oxpaxe
TIPUPOJTHBIX BUJIOB.
1. dpoHTanpHas Oecena ¢ yuauTenem, padora
Ilpoucxoxnco | Ilpeocmaenenuss o | ¢ yueOHUKOM, paboTa C TETPAABIO.
eHue HCUBHU U [NPOUCXOIHCOEHUU
pazeumue orCU3HU Ha 3emie 8
Op2anu4ecKo {Uucmopuu
20 mupa (4 u). lecmecmeo3HaHusl.

2. Cospemennvie
npedcmasienus o

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Caymanue oObCHEHUN YUUTEIS.

603HUKHOBEHUU CamocrostenbHas pabora ¢ y4eOHHKOM.

DrCU3HU Ha 3emite.

3. 3nauenue Pa6ora B rpymmax.

gomocunmesa u Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
OuoI02ULeCcK020 Pabora ¢ yueOHUKOM, BBITIOJIHEHUE
Kpyeoeopoma MUCbMEHHOTO 33aHusl.
geuyecms 8 [IpocmoTp BuaeopmIbEMA.
pazeumuu HCU3HU. Pabota c mpezeHTaLue.

4. Imanet Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.

paszeumus ocusnu | Crymianue oObSCHEHUH yIuTes.

Ha 3eme. CamocTosiTenpHast paboTa ¢ y9eOHUKOM.
Yuenue 0o 1. Hoen paseumus | Pabora ¢ pa3aTOUuHLIM MaTEPUATIOM.
J60110UUU opeanuyeckoeo mupa | CiymaHue 0ObACHEHUN YUUTEIS.

(10 u). 6 buono2uuU. CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

2. Ocnognuie Pabota ¢ pa3garouHbiM MaTepuagoMm.

NON0JHCEHUS Caymanue oObsCHEHUN yUUTEs.
meopuu Yapnvsa CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
V[apeuna 00 AHanu3 KOHTPOJIBbHOH paboThI.
beonoyuu

OP2aHUYECKO20
mupa.

3. Cospemennviel Pabota B rpynmnax.
npeocmaenenuss 06| Pabota ¢ pa3laTOYHBIM MaTEpUAIIOM.

2601I0YUU Pabota ¢ yueOHIKOM, BBITIOJTHEHNE

OpP2aHUYECKO20 MUCHMEHHOTO 3aJJaHMsL.
mupa.

4. Buo, e2o DNEeKTPOHH
Kpumepuu u ®poHTanbHas Oecesa ¢ yuureneM, paboTa| ble  TaOIUIbI
CcmpyKkmypa. ¢ yueOHUKOM, paboTa C TETPaJbIO. Y TIJTAKATHI.
0. Ilpoyeccuvl
6UO0000OPA308AHUSL. ®poHTanbHas becesia ¢ yuurenem, padbota

¢ yueOHUKOM, paboTa C TeTPabIo.

5 Pa6ora B rpynmnax.

' Pabota ¢ pa3maTOYHBIM MaTepUaIOM.

Maxposeonroyus - Pa6 6

aboTa ¢ yueOHMKOM, BBIITOJTHEHHUE
pesyromam

MUKPOIBOTIOYUI.

IIUCBMCHHOT'O 3aJIaHHUA.




7. OcHogHbie

PaboTta ¢ pa3aTOYHBIM MaTEpUAIOM.

DNEeKTPOHH

HanpaeieHusl Crnymanue 0ObSICHeHUN YUUTEIS. bI€ TAOJIHIIBI
BeoaIOYUU. CamocrosTenbHas padoTa ¢ yueOHUKOM. | M IUIAKATHI.
8. OcHnognvie Pabora ¢ pa3aTouHbIM MaTepHaIoM.
3axkonomeprocmu | Ciymanue oObSCHEHUH yuuTes.
Ouon02UUeCKOll CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
60.110YUUL.
9. Obobwenue u Pabora B rpynmnax.
cucmemamu3zayust Pabota ¢ pa3iaTouHbIM MaTEepPHAIOM.
sHanutl no enase 5,6 | Pabota ¢ yueOHMKOM, BBITIOTHEHUE
u 7. MMCbMEHHOTO 3a/1aHu4.
10. PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
\buonozuyeckoe Cnymanue oObsSCHEHUH yduTeNs.
mecmuposeanue. CamocrosiTenbHas paboTa ¢ yueOHUKOM.
1. Deonroyust PaGota B rpynmnax. DNeKTPpOHH
Ilpoucxoico |npumamos. PaboTa ¢ pa3iaTOYHbIM MaTepUaAJIOM. bI€ TAOIHUIIBI
eHue uenoeeKa PaboTa ¢ y4eOHUKOM, BBIITOJIHEHHE ¥ TJTaKaThI.
(anmponoze MMCEMEHHOTO 3a/1aHu.
Hes) (7 u).
2. PaboTa ¢ pa3naTOYHBIM MaTEpUaAIOM.
Hoxazamenvcmea | Cnymanue oObsACHEHUM yuuTes.
960.1I0YUOHHO20 CamocrosTenbHas paboTa ¢ y4eOHUKOM.
npoucxodicoeHus
yenosexd.
DNEeKTpOHH
3. Pannue smanvr | PponTanbHas Oecena ¢ yuutenem, paboTa| ble TaOIUIIbI
beomoyul yenosexka. | ¢ yaueOHUKOM, paboTa ¢ TETPaIbIo. Y TIJTAKaTHI.
4. Ilo30nue PaGoTa ¢ pa3aaTouHbIM MaTEPHAIIOM. DIIEKTPOHH
amanst 360moyuy | CiymaHue 0ObICHEHUN YUUTEIS. bl TAOJIUILIBI
uenosexa. CamocrosiTenbHasi paboTa ¢ y4eOHUKOM. | M IUIAKaThl.
5. Yenoseyeckue DNeKTpOHH
pacvet, ux poocmeo ®poHTanpHas Oecena ¢ yuutenem, padboTa| ble TaOIUIIbI
¢ yueOHUKOM, paboTa C TETPaJbIO. Y TIJTAKaTHhI.
u
npoucxoodcoeHue.
PaboTa ¢ pa3aTOYHBIM MaTepUaAIOM.
6. UYenogex xax| CnymaHue OObSICHEHUN yUUTEIS.
orcumens ouocghepol u| CamoctosiTenbHast paboTa ¢ yaeOHUKOM.
e2o elusAHUe  Ha
npupo/ly 3emnu.
7. Konmponvuas Pemenne 3a/laHui KOHTPOJIbHOU
aboma No 3. paboTHI.
Ochogwl 1. Yenosus orcusnu | ®@poHTanbHag Oecena ¢ yuurenem, padboTa
axonozuu(16 |na 3emne. Cpeovi ¢ yueOHUKOM, paboTa C TeTpabIo.
y). OHCUHU u
9KON02UYEeCKUe
Gaxkmopbi.

2. Obwue 3akoHbl
Oeticmaus haxmopos

cpeobl Ha Opeanu3M.

PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
Crnymanue oObSICHEHUN yUUTENs.
CamocrosrenbHas paboTa ¢ yueOHUKOM.




3.

Pabota B rpynmax.

Ipucnocobnennoc
Pabota ¢ pa3naTOYHBIM MaTepUAIIOM.
Mb OP2AHUIMOB K
deticmeuo Pabota ¢ yueOHMKOM, BBITIOJHEHHE
MUCHMEHHOTO 33JJaHMUS.
gaxmopos cpellvl.
4. buomuueckue DJIEKTPOHH
c653U 6 npupooe. OponTanpHas 6ecena ¢ yuurenaem, paboTa| bie TaOIUIIbI
C y4eOHHMKOM, paboTa ¢ TeTpablo. U TUIaKaThl.
5. Ionynayuu. | Paborta B rpymmax.
@ynxyuonuposar | Pabora ¢ pa3gaToyHbBIM MaTEpHUAIOM.
ue nonynsyul 80 PaGota ¢ yueOHUKOM, BBIIIOJHEHHE
8pemeHu. MUCHMEHHOTO 33JJaHMUS.
6. Coobwecmsa. Pabota B rpynmax.
Pabota ¢ pa3naToYHBIM MaTepUaAIIOM.
PaGota ¢ yueOHUKOM, BBIIIOTHEHUE
MUCHMEHHOTO 33JJaHMUS.
AHaM3 KOHTPOJIBHOU pabOTHI.
7. Buoceoyenosul, DNEeKTPOHH
akocucmemvr  u | DpoHTanbHas Oecena ¢ yuutesem, padoTa| bie TaOIHUIIbI
buocghepa. ¢ y4eOHHUKOM, paboTa ¢ TeTpaabio. Y TUUTAKaTHhI.
8. Pazeumue u Pabota ¢ pa3naTOYHBIM MaTepUaIOM.
cmeHa Craymranue oObsSCHEHUN YIUTEIIS.
buo2eoyeH0308. CamocrosrenbHas paboTa ¢ yueOHUKOM.
Ocnognvie 3aKOHbl
ycmouyugocmu
arcusou npupo/lol.
9. Oxonoeuueckue | OponTanbHas Oecena ¢ yuureneM, padora| I{udposas
npoobnemul 6 | ¢ ydeOHHMKOM, paboTa ¢ TeTPabIo. n1abopaTopu s
buocgepe. o
Oxpana npupo/lol. HKOJIOTUH
(maTuuk
BJIQYKHOCTH,

YTIJIEKHCIIOT O
ra3au
KHCJIOPOJIA)

10. Obobwenue u
cucmemamuzayusi

[ToBTOpEHME MPOIIEHHOTO MaTepHana.
Pabota B mapax.

SHAHUU NO KypCy CamocTosTenbHas pabota o
ouonozuu 6 9 KapTOYKaM.

Kaacce. [ToaroroBka K KOHTPOJIBHOU paboTe.

11. Obobwenue u | TloBTOpEeHHE MPOIACHHOTO MaTepHraa.
cucmemamuszayus | Pabota B mapax.

3HAHUU NO Kypcy
ouonoeuu 6 9

CamocrosgrenpHas
KapTOYKaM.

paborta o

Kaacce. [loarotoBka K KOHTPOJILHOU paboTe.
12. Obo6wenue u | IloBTOpEeHUE NMPOUEHHOTO MaTepHaa.
cucmemamuszayusi | Pabota B mapax.

3HAHUL NO KYpCy
ouonozuu 6 9
Kaacce.

CaMocTosTenbHast
KapTOYKaM.
[ToaroTroBka K KOHTPOJILHOM paboTe..

pabota o




13. Oboobwenue u
cucmemamusayus
BHAHUL NO KYypCy
buonoeuu 6 9 kiacce.

[ToBTOpEHME MPOIACHHOTO MaTepUaIa.
Pabora B mapax.

CamocTosTenbHas paboTa Mo KapTOUKaM.
IToaroToBKa K KOHTPOJILHOMU paboTe.

14. O6ob6wenue u

[ToBTOpEHME MPONAECHHOIO MaTEPHAIIA.
Pabota B mapax.

abombl.

cucmemamusayusi CamocrosarenbHass  paboTa o
BHaAHUIL NO KypCy KapTOYKaM.
buonocuu 6 9 knacce. | IlonroToBKa K KOHTPOJIBHOM paboTe.
15. HUmoecosas Pewenne 3a1aHUI KOHTPOJIBHOU
KOHMPOIbHAS paboTHL.
aboma.
16. Ananus
KOHMPOIbHOU




