Oo6cy:xaeHo
Ha 3aceganuu MO
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A.IL

MyHununajbHoe 010/1KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpeanss o0meodpa3oBaTeabHas mKoaa Ne 36 r. [len3sl
(MBOY COHI Ne 36 r. I1en3b)

CorsnacoBaHo: PaccmoTrpeno u  YTBepikaaio

3aM. JaupeKkTOpa MO TNPHUHATO JAupekTop

YBP negarorndeckum  MBOY COI Ne 36
COBETOM OT IIpuxazom Ne

. / E.I'. CagponoBa
/N..JIro6oMupoB  mpoToKoJ Ne 9
a

Pabouyasi nporpamma
10 OMOJIOruu
ms5-9 kiace



Pabouass mporpamma 10 OHOJOTHH ISl OCHOBHOM IIKOJBI COCTaBJIEHA B COOTBETCTBHU C
@enepanbHbBIM  TOCYIAPCTBEHHBIM  00IE00pa30BaTEeIbHBIM  CTAaHAAPTOM  OCHOBHOTO  OOIIEro
obpaszoBanus (mpuka3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897) Ha ocHOBe TpeOOBaHMU K
pe3yibTaTaM OCBOSHHUS OCHOBHOH 00IIe00pa3oBaTelbHOW MPOrPaMMbl  OCHOBHOTO — OOIIIETro
obpazoBanust MBOY COLLI Ne36 r. [1en3sl.

[Mpenmer «buosorus» U3ydaercs MpH MOJy4SHHH OCHOBHOTO 00IIero oOpa3oBaHus B KAYECTBE
obsi3aTenpHOTO TIpeaMeTa B 5-9 kimaccax B obmiem oobeme 280 dacoB (mpu 35 Hemensax ydeOHOTO
rona), u3 Hux 35 B 5-6 kiaccax (1 yac B Hepenmo) u o 70 (2uaca B Heen0) B 7-9 kiaccax.

1. Ilnannpyemblie pe3yabTaThl U3yUeHUs PeAMeTa 00yUeHH .
JIMYHOCTHBIE Pe3yJIbTATHI:

1. 3HaHME OCHOBHBIX IPUHIMIIOB W IIPAaBUJI OTHOIICHHA K JKUBOU npupoac, OCHOB 310POBOI0
00pa3a KU3HU U 3J0POBbECOEPETAIOIINX TEXHOJIOTHIA;

2. peaym3aiys YCTAaHOBOK 3I0POBOTO 00pasa )KU3HU;

3. chopMUPOBAHHOCTh IO3HABATEIBHBIX WHTEPECOB M MOTHBOB, HAIPABJICHHBIX Ha H3y4YCHHE
KMBOW TPUPOJbI; HMHTEUICKTYalbHBIX YMEHUH ([I0Ka3bIBaTh, CTPOUTHh PACCYKICHHS,
aHAJIM3UPOBaTh, CPABHHUBATH, JIeJaTh BBIBOJBI U Jp.); 3CTETHUYECKOTO OTHOIICHUS K YKHBBHIM
00BbeKTaMm.

2. MeTanpeIMeTHBIMH pPe3yJbTaTaMU OCBOCHHS BBHIITYCKHUKAMH OCHOBHOM IIKOJIBI IPOTPAMMBI 110
OMOJIOTHY SBJISIOTCA:

1. ymenme paboTaTh ¢ pa3HBIMH HCTOUYHUKAMH HH(OpMAIMHM: TEKCTOM YyueOHMKa, Hay4HO-
MOMYJSIPHOM JIUTEpaTypol, CIOBapsMHU M CIpPaBOYHUKAMHU; aHAJIU3UPOBATh U OLEHUBATh
uH(popMalnio, MpeoOpa3oBbIBAaTh €€ U3 0JHOM (HOPMBI B IPYTyI0; OBJIAJIEHUE COCTABISIOUIIMUI
HCCJIEIOBATEIbCKOM U MPOEKTHON IS TEIbHOCTH, BKJIIOUas YMEHHs BUAETH NPOOJIeMy, CTABUTh
BOIPOCHI, BBIABUTaTh THIOTE3bl, J1aBaTh OIpPENEICHUS] MOHATHSAM, KIAacCU(PUIUPOBATH,
Ha0Jr01aTh, MPOBOAUTH SKCIIEPUMEHTHI, JEJIaTh BBIBOJBI U 3aKIIOUEHHs, CTPYKTYPUPOBATh
MatepHal, 0ObsACHITh, JOKa3bIBaTh, 3aIMIIATh CBOU UJIEH;

2. yMEHHE OpraHM30BbIBATH CBOIO YUEOHYIO JIESTENIbHOCTh: ONpPENENATh 1eJb paboThl, CTABUThH
3a/7a4y, IUIAHUPOBaThb — OINpPEAEIATh IOCIEN0BAaTENbHOCTh JECUCTBUH W TNPOTHO3UPOBATH
pe3ynbTaThl paboThl. OCYyHIECTBIATH KOHTPOJIb M KOPPEKLHI0O B ciaydae OOHapyKeHUus
OTKJIOHEHUI M OTIMYMN MpH CIWYEHUH pPe3yNbTaTOB C 3aJaHHBIM dTajioHoM. OleHka
pe3yJbTaTOB PabOTHI — BbIIETICHHE M OCO3HAHUE YYalIUMCS TOTO, YTO yXK€ YCBOEHO U YTO €Ile
MOJIJIE)KUT YCBOEHUIO, OCO3HAHUE KaUeCTBA U YPOBHS YCBOCHMUS;

3. crmocoOHOCTh BHIOMPATH IENIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSX M IMOCTYIIKax
110 OTHOLIEHMIO K KMBOW IIPUPOJIE, 3J0POBBI0 CBOEMY M OKPY’KAIOIINX;

4. yMeHue ciaymarh U BCTyHaTh B JUAJIOT, y4acTBOBATh B KOJUIEKTUBHOM OOCYKJICHHU MPOOIIEeM;
MHTETPUPOBATLCA B TPYMIYy CBEPCTHUKOB M CTPOUTh NPOAYKTHBHOE B3aUMOACHCTBHE CO
CBEPCTHHKAaMHM U B3POCIBIMH; YMEHHE aJE€KBAaTHO MCIOJIb30BaTh PEUYEBBIE CPEICTBA IS
TUCKYCCUM M apryMEHTallid CBOEH TMO3MUIMHM, CpaBHUBAaTh pa3Hble TOYKH 3PEHUS,
apryMeHTHpOBATh CBOIO TOUKY 3PEHMS], OTCTAUBATh CBOIO MO3ULUIO.



3. IpenmeTHbIMH pe3yJbTATAMH OCBOCHHS BBINYCKHHUKAMU OCHOBHOW IIKOJIBI MPOTPAMMBI IO
OHMOJIOTUH SIBIISIFOTCSL:

1. B no3HaBaTe/IbHOM (MHTEJJIEKTYaJIbLHOM) cdepe:

ébloeleHue CYUICCTBCHHBIX TPHU3HAKOB OHOJIIOTUYECKUX OOBEKTOB (OTIMYUTENBHBIX IPU3HAKOB
KHUBBIX OPTaHU3MOB; KJIETOK W OPraHU3MOB PACTCHMM, )KUBOTHBIX, TPUOOB M OaKTEepHii; opraHuzMa
YeNIOBEeKa; BUIOB, IKOCHCTEM; Omochepsl) U MporeccoB (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTHH,
NUTAaHWUE, ObIXaHUE, BBLICIICHUE, TPAHCIOPT BELIECTB, POCT, Pa3BUTHE, Pa3MHOXKCHUE, PETYIIALUA
KU3HEJEATSIILHOCTH OpraHn3Ma; KPyroBOPOT BEIIECTB U MPEBPALICHUE SHEPTUU B IKOCHCTEMAX );

e npueedeHue J10KA3aTEILCTB (ApryMeHTAlMs) pOJCTBA 4YEJIOBEKAa C MIIEKOIUTAIOIUMU
YKUBOTHBIMU; B3aUMOCBSI3H YEJIOBEKA U OKPY)KAIOIIEH CpeJibl; 3aBUCUMOCTH 3/10pOBbs YEJIOBEKA
OT COCTOSIHHSI OKpYXKAalOIIeW Cpepl; HEOOXOIMMOCTH 3allUThl OKpPYXKAroIIeld Cpeibl;
coOmoieHnst Mep NPO(UIAKTUKHE 3a00JIeBaHUI, BBI3BIBAEMBIX PACTCHUSMH, >KUBOTHBIMH,
OakTepusaMu, rpubaMu M BUpycamMH, TpaBMmaru3ma, crpeccoB, BUY-undexnuu, BperHbIX
HPUBbIUEK, HAPYIICHUSI OCAHKH, 3PEHUs], CIIyXa, MH(PEKIIMOHHBIX U MPOCTYAHbIX 3a00J1€BaHUN;

e Knaccuguxkayusa — OUpEHENCHUE IPUHAIIOKHOCTH OHOJOIMYECKMX OOBEKTOB K
OIIpeIeIEeHHON CUCTeMaTUYeCKO! TPpyIIIE;

e o00bAcHeHue POIU OMOJIOIUU B IPAKTUYECKON AEATENIbHOCTH JII0/IEH; MECTa U POJIM YEJIOBEKa B
IPUPOJIE; POACTBA, OOIIHOCTH IPOUCXOXACHHUS M HBOJIIOLMHM PACTEHUH U KUBOTHBIX (Ha
IpUMEpPE CONOCTABICHUS OTAEIBHBIX TPYII); POJU PaA3IUYHBIX OPraHU3MOB B KHU3HU
YeJI0BEeKa; 3HAYCHUsI OMOJIOTMYECKOT0 pa3HOO0pasus sl COXpaHeHUs: Onochepsl; MEXaHU3MOB
HACJIEICTBEHHOCTU W M3MEHYMBOCTH, MPOSIBICHUS HACIEICTBEHHBIX 3a00JI€BaHUN y YEIOBEKa,
BU000pa30BaHUs U IPUCTIOCOOIEHHOCTH;

e paznuuenue Ha TaONIMILAX YacTed M OPraHOMIOB KJIETKH, OPraHOB U CHCTEM OPraHOB YEJIOBEKa;
Ha JKUBBIX 00bEKTax M TalOIMIIaX OpPraHoOB IIBETKOBOTO PacTEHUs, OPTraHOB M CUCTEM OpPraHOB
KUBOTHBIX, PAaCTCHHUH pa3HBIX OTIENIOB, >KMBOTHBIX Pa3HBIX TUIIOB M KJIAccoB; Haubosee
pacIpOCTPAaHEHHBIX PACTEHUH M JIOMALIHUX >KUBOTHBIX; CBhEIOOHBIX M SIIOBUTHIX TI'PUOOB;
OTACHBIX JUIsl YEJIOBEKA PACTEHUN U )KUBOTHBIX;

e cpasHeHue OWOIOTHMYECKMX OOBEKTOB M IMPOLECCOB, YMEHHE JelaTb BBIBOJBI U
YMO3aKJIIOYEHUSI HA OCHOBE CPAaBHEHUS;

e 6blA6NeHUe VN3MEHYNBOCTU OPraHU3MOB; IPUCIOCOOJIEHUI OpPraHM3MOB K Cpefe OOUTaHHS;
TUIIOB B3aMMOJEUCTBUS Pa3HbIX BUOB B SKOCHCTEME; B3aUMOCBS3€H MEXIAy 0COOEHHOCTSIMU
CTPOEHUS KJIETOK, TKaHel, OpraHoB, CUCTEM OPTaHOB U UX (QYHKIHUAMU;

e o061a0enue MeTOIaMHU OWOJIOTMYECKOM HayKH: HAONIOJEeHHE U ONHUCaHHE OMOJOTMYECKHX
00BEKTOB U MPOIIECCOB; MOCTAHOBKA OHOJOTMUYECKUX OSKCIEPUMEHTOB U OOBSICHEHUE HX
pE3yJIbTaTOB.

2. B 1IeHHOCTHO-OPMEHTALIMOHHOM cepe:

e 3HaHue OCHOBHBIX NMPABWJI NOBEJCHUS B IPUPOJIE U OCHOB 3JI0POBOT0 00pa3a KHU3HHU;
* AHANU3 U OUEeHKa TIOCIIECTBUN EATEIIbHOCTU Y€JI0BEKa B IPUPOJIE, BIUSHUS (DAKTOPOB pUCKa
Ha 37J0POBbE YEIIOBEKA.

3. B cdepe Tpyn10BOii 1eATEJILHOCTH:



e 3HaHue M COONIOZICHUE TIPABWII PAOOTHI B KaOWHETE OMOJIOTHH;
e cobnwdenue TpaBwil pabOTBl C OWONIOTMYECKUMH TOpUOOpaMH W WHCTPYMEHTAMHU
(mperapoBaibHbIC UTIIbI, CKAIBIIENH, JIYITbI, MUKPOCKOTIHI).

4. B cepe puznueckoii 1eATeIbHOCTH:

e 0CB0€HUe TIPUEMOB OKa3aHWS IMEPBOM MOMOIIM MPH OTPABJICHUU SJAOBUTHIMH Tpudamw,
pacTeHHUsIMH, YKycaxX J>KHBOTHBIX, MPOCTYIHBIX 3a00JIEBAaHUSAX, OXKOTaX, OOMOPOXKCHHSIX,
TpaBMax, CIIACEHUU YTOIMAKOUIEr0; pPAaUMOHAIBHOM OpraHu3aluu TpyAa H©  OTAbIXA;
BbIpAlllMBaHUs U Pa3MHOKEHHUS KYJbTYPHBIX PACTEHUN W JOMAIIHUX KUBOTHBIX, yXoJa 3a
HUMU; TIPOBEICHMS HAOTIOICHUI 32 COCTOSTHUEM COOCTBEHHOT'O OpraHu3Ma.

5. B acreTnueckoii chepe:

e 061adeHue yMEHUEM OLIEHUBATDH C ICTETUYECKOU TOUKH 3pEHUsI OOBEKTHI )KUBOM MPUPOIBIL.

2. Coep:kaHue OCHOBHOI'O 00111ero o0pa3oBaHusi o 6uostoruu (5—9 Kiaccol).

7KuBble opranu3mMsl 5-7 Kjiaccbl

buonorus kak Hayka. Ponb OHOJOrMM B NPaKkTHYECKOW AesATeNbHOCTH Jojeii. PaznooOpasue op-
rauu3MoB. OTJIMYUTENbHbIE NMPU3HAKK NPEICTaBUTENEH pa3HbIX LAPCTB KUBOM MpUpOabl. MeToibl
M3YYEHHUS JKUBBIX OPraHU3MOB: HaONIO/IEHNE, U3MEpeHue, SKcnepuMeHT. KietouHoe crpoeHue opra-
HU3MOB.

[TpaBuiia paboThl B KaOMHETE OMOJIOTUH, C OMOJOTHYECKUMH PUOOPaMH U HHCTPYMEHTAMH.
bakrepun. Muoroo6pasue 6akrepuii. Ponb 6akTepuil B mpupoje 1 )KU3HM YeraoBeka. baktepuu — Bo3-
Oyaurenu 3aboneBaHuil. Mepbl poUIaKTUKH 3a00J1€BaHUM, BBI3bIBAEMbIX OaKTEPUSIMH.

['puObl. MHOTOOOpa3ue rpudoB, UX PoJib B MPHUPOJE U KU3HMU deraoBeka. CheqoOHbIE U SAOBUTHIE.
OxazaHue NprueMoB MePBOH MOMOILM NPH OTPABICHUU TpUOaMH.

JInmaitauky. Ponp IMIIalilHUKOB B IPUPOJE U )KU3HHU YEIIOBEKA.

Bupycsl — Heknerounsle popMmel. 3a00sieBaHNs, BbI3bIBa€Mble BUpycaMu. Mepbl poduiIakTUKH 3a00-
JICBaHUM.

Pacrenus. Knetku, Tkanu u opranbl pactenuid. [Iporecchl ®KuU3HENEATEIbHOCTH: OOMEH BEIIECTB U
IpeBpalleHUs] YHEPTUU, MUTaHKue, (POTOCUHTE3, JbIXaHUE, yHalleHHE MPOJYyKTOB OOMEHa, TPaHCIOPT
BEILECTB. Peryisnus MpouneccoB >KU3HEACATENbHOCTH. JIBrKeHus. Poct, pa3BuTthe U pa3sMHOXKEHUE.
MHorooOpa3ue pacTeHui, NpUHIMIBI UX Kilaccupukauuu. Bomopocnu, MxH, NanopoTHHUKH,
TOJIOCEMEHHBIE M MOKPHITOCEMEHHBIE PACTEHHS. 3HAUEHUE PACTEHUI B MPUPOJIE U KU3HU YEIIOBEKA.
Baxnelimme cenbCKOX039MCTBEHHBIE KYIbTYpBIL. A 10BUTHIE pacTeHus. OXpaHa PeIKUX U UCUE3AIOIINX
BUJOB pacTeHuil. OCHOBHBIE pAaCTUTENbHBIE COOOIIECTBA. YCIOKHEHHWE pacTeHWi B Mpoliecce
HBOJIIOLIHH.

JKusotnsle. CTpoeHue )KUBOTHBIX. [IpONECChI )KU3HEAEITENBHOCTH U UX PETYISALNS Y )KUBOTHBIX.
Pasmuosxenue, poct u pazsutue. [losenenue. Pazapaxumocts. Pediexcsl. MHCTHHKTHL. MHOT00Opa-
3ue (TUIBL, KJIACChl XOPAOBBIX) JKUBOTHBIX, HX pOJIb B TMPUPOAE M JKU3HM UEJIOBEKA.
CenbCKOXO3SMCTBEHHBIE M JIOMAIlHUE JKUBOTHBIC. Ilpodumaktuka 3a00ieBaHui, BBI3BIBAEMBIX



’KMBOTHBIMH. YCJIOXXHEHHE >XMBOTHBIX B Ipouecce s3Bostounuu. llpucnocoOneHus K pasinuyHbIM
cpenam obuTanusa. OXpaHa peIKUX U HCUYE3AIOIINX BHIOB KUBOTHBIX.

YeJ10BeK U €ro 310poBbe

UYenosek u okpyxaromas cpeaa. [Ipupoanas u conpanbHast cpena oOMTaHus YeIoBeKa. 3amuTa cpeibl
oOutanus uenoBeka. OOmme cBeneHHs 00 OpraHM3Me YeloBeKa. MecTo denoBeKa B CHCTEME
OpPraHMYECKOro Mupa. UYepTsl CXOACTBA M OTJIMYMS YEJIOBEKAa M KXUBOTHbIX. CTpOoeHHME OpraHmsma
YeJIOBEKA: KIIETKH, TKaHU, OPTraHbl, CACTEMbI OPraHOB. MeTobl U3y4eHUsl OpraHu3Ma 4eJI0BEKa.
Onopa u paswxkenue. OmnopHo-aBurarenpHas cucrema. Ilpodumiaktuka TpaBmMaTu3ma. 3HadyeHUE
(Gu3nuecKux ynpaxxHeHUH U KyJIbTYypbl Tpyna s (GopMUpOBaHMs cKejleTa U Myckynarypsl. [lepsas
IIOMOMIb IPY TPABMax ONOPHO-/IBUTaTENIbHOIN CHUCTEMBI.

Tpancnoprt BemecTs. BHyTpeHHss cpella opranusma, 3HaueHue ee ocTossHcTBa. KpoBeHocHas 1
mumparndeckas cuctembl. KpoBb. I'pymmbl kpoBu. Jlumda. IlepenuBanue kpoBu. VIMMyHUTET.
Antutena. Anneprudeckue peakuuu. IlpenynpenurenbHble NpUBUBKU. JleueOHBIE CBIBOPOTKH.
Crpoenue u pabora cepaua. Kpossnoe nasienue u mysbc. [IpueMsl okazaHus nepBoil NOMOILM HpU
KPOBOTEYECHMUSIX.

Hpbixanue. JlpixatenpHast cuctema. CTpoeHUe OpraHoB jAbIXxaHus. Perymsauus apixanus. ['azooOMeH B
JIETKUX U TKaHAX. ' urneHa opraHoB bIxaHus. 3a00Ji€BaHMsI OPraHOB JbIXaHHs U UX IPEIYIpexIeHUE.
[Tpuiembl OKa3aHMsI [EPBOM MOMOIIM IPH OTPABICHUU YTapHBIM TIa30M, CHACEHMM YTOMNAIOIIETO.
WudexnmonHbie 3a001eBaHs U MEPHI X MPOGMIAKTUKA. Bpe TabakokypeHusi.

[Muranue. [MumeBapenue. [lumeBaputensHas cucrema. Hapymenuss paOoThl MUIIEBApUTEIBHON CH-
CTEMBI U UX MPOPIIAKTHKA.

OOMeH BelleCTB U NPEBpALICHUs HEPrUU B opraHusme. [lmactudeckuil M sHepreTudeckuii oOMeH.
OOMeH BOABI, MHHEpAJIBHBIX COJEH, OENKOB, YIJIEBOJOB M >KUpOB. Buramuubl. PannonampHOe
nuTtanve. HopMbl U pesxuM nuTaHUs.

[ToxpoBsl Tena. CtpoeHne W (QyHKIMM KOXH. PoOnb KOXHM B TepMOpEryisaluH. YXOA 3a KOXel,
BOJIOCaMH, HOI'TAMU. [Ipuemsbl oka3zaHus epBO MOMOIIM MPH TpaBMax, 0KOrax, OOMOPOKEHUAX U UX
npoduaakTuKa. 3aKalMBaHUuE OpraHu3Ma.

Boigenenne. CrpoeHne W (QYHKOUMM  BBIIECIMTENBHON  CHUCTeMbl. 3a00JieBaHUSI  OpraHOB
MOUYEBBIIETUTENILHON CUCTEMBI U UX MPEAYIPEKICHHE.

Pasmuoxenue u pazsurue. Ilonossie xenes3sl u nmosioBele KieTku. [TonoBoe co3zpeBanue. Nnpexmum,
Tmepealomyecs TMOJOBBIM myTeM, uX npodumaktuka. BUY-mrdexmms u ee mnpoduIaKTHKa.
HacnencrBennsle 3aboneBaHusi. MeIUKO-T€HETUYECKOE KOHCYJIbTHpoBaHue. OII0J0TBOpEHHE,
BHYTpUYTpoOHOE pa3BuTHE. bepemeHHOCTb. BpenHoe BiusHHE Ha pa3BUTUE OpraHU3Ma KypeHHS,
aJIKOroJisg, HapKoTUKOB. Pozpl. Pa3Butue mocne poxxaenus. Opranbl 4yyBcTB. CTpoeHue U (yHKUIUU
OpraHoB 3peHHs U ciyxa. HapymeHus 3peHus W ciyxa, UX HOpenynpexiaeHue. BectuOynspHbiit
amnmapat. MpleqHoe 1 KokHoe 9yBcTBO. O0oHsHUE. BKyC.

HeiiporymopanbHasi perymsius npoieccoB XKU3HeAesITeabHOCTH opranu3mMa. HepBHas cuctema. Ped-
JeKc U peduieKTopHas Iyra. DHAOKpUHHAS cucTeMa. | OpMOHbBI, MEXaHU3MbI UX JEUCTBUS Ha KJIETKHU.
Hapymenus nesarenbHOCTH HEPBHOM M SHAOKPUHHOM CUCTEM U UX NMPEAYIPEKICHUE.

[ToBenenue u ncuxuka yenoBeka. besycioBHble pedaekchl 1 MHCTUHKTHI. Y clloBHbIE pediekchl. Oco-
OeHHOCTH ToBeAeHus uyenoBeka. Peub. Mbinenne. Baumanue. [lamsats. OMouuu u yyBcTBa. CoH.
TemnepamenT u xapaktep. CHIOCOOHOCTM M OHAPEHHOCTb. MEXJIMYHOCTHBIE OTHOUIeHUs. Poib
00y4eHHs U BOCIIUTAHUS B Pa3BUTUU IMOBEIEHUS U MCUXUKU YEJIOBEKa.

3nopoBsiii 00pa3 xu3Hu. CoOI0IeHNEe CAaHUTAPHO-TUTHEHUYECKUX HOPM U MPABHII 3JJ0POBOTO 0o0pa3a
KU3HU. YKPEIUIEHUE 310pOBbS: ayTOTPCHMHI, 3aKAJIMBaHUE, ABUIaTelIbHAs AKTUBHOCTb. BimsHune
(Gu3N4eCKUX yNpa)KHEHU Ha OPraHbl U CUCTEMbI OpraHoB. PakTOPbl PUCKA: CTPECCHI, TUIIOJUHAMUSA,



nepeyToMiIeHHe, MepeoxiaxIeHe. BpeaHbsle U IMoyie3Hble NMPUBBIUKH, MX BIMSHUE HAa COCTOSHUE
310pOBBbSL.

O0mume OMoI0OrNYecKne 3aKOHOMEPHOCTH

OTnUuuTENbHBIE IPU3HAKU KUBBIX OPIaHU3MOB.

Oco0eHHOCTH XMMHMYECKOI'O COCTaBa >KMBBIX OPIaHU3MOB: HEOPraHMYECKHE U OpPraHUYECKUE Bellle-
CTBa, UX POJIb B OpPraHU3ME.

Knerounoe ctpoenue opranu3moB. CTpoeHHE KIETKH: KJIETOYHas 000J04YKa, IUIa3MaTHYecKas MeM-
OpaHa, HUTOIUIA3Ma, IJIACTUbI, MUTOXOHJPUH, BaKYOJIH. XpOoMOCcOMbl. MHOrooOpa3ue KJIeTOK.

OOMeH BellecTB U MPEBPALICHUs SHEPIrUM — MPU3HAK XKUBBIX OpraHu3MoB. Posib nutanus, IbIXaHus,
TpaHCIOPTa BEUIECTB, YAAJIEHUS POAYKTOB OOMEHA B KU3HEEATEIBHOCTH KIETKU U OpraHu3Ma.

Poct u pasButne opranusmoB. PasmHoxenue. becnionoe u nosiosoe pa3mHoxeHue. IlonoBbie Ki1eTKu.
Orm1010TBOpEHHE.

HacnencrBeHHOCTh M MI3MEHUYMBOCTH — CBOMCTBA OpraHu3MoB. HacneacTBeHHast 1 HeHacleACTBEHHAs
U3MEHYHBOCTb.

Cucrema 1 3BOJIIOLUS OpraHUYecKoro Mupa. Bug — ocHoBHast cuctemaruyeckas eaAuHuua. [lpuznaku
Buaa. Y./lapBuH — OCHOBONOJOXHHMK YydeHHs 00 »3BomouMd. J[IBWKylIUMe BUIBI 3BOJIIOLUU:
HaCJIC/ICTBEHHAasT M3MEHUYUBOCTh, OOpb0Oa 3a CyIIeCTBOBaHME, €CTECTBEHHBIH 0TOOp. Pe3ynmbTarhbl
IBOJIIOLIUH: MHOT000pa3ue BUAOB, IPUCIOCOOICHHOCTh OPIaHU3MOB K CpeJie OOUTaHusI.

B3aumocBs3u opraHu3MoB M OKpyxawlied cpeapl. Cpela—HUCTOYHUK BEIIECTB, JHEPIUU U
uHpopManuu. BriusHuE SKOMOTHYECKHMX (PAKTOPOB HA OPraHU3MBL. DKOCHUCTEMHAs OpPraHU3aIUs
KUBOM mpupoabl. DkocucreMa. B3aumoneHCTBUS pa3HBIX BHUJOB B JKOCHCTEME (KOHKYpEHIIMS,
XMUIHUYECTBO, CUMOMO3, mapazutusM). IlumeBsle cBsi3u B skocucteme. KpyroBopoT BemiecTB u
npeBpamieHust  sHepruu. buochepa — rmobambHas  skocucrema. B.M.Bepnanckuit  —
OCHOBOIIOJIOKHUK yueHus o Ouocdepe. I'panuisl Ouochepsl. PactipocTpanenue u posib AKHUBOTO Bellle-
ctBa B Ouocepe. Ponp uyenoBeka B Oumocepe. Oxosormueckue mnpobinemsl. Ilocneactsus
JESATEIIBHOCTH YEJIOBEKA B SKOCUCTEMAX.

Buojgorusa. Beegenue B 0M0J10ruIo0. 5 Kiaacc

Paznean 1. ’KuBoii opranusm: crpoenne u usydenue (8/16 u)

MHuoroo0pasue KuBbIX Oprann3mMoB. OCHOBHbBIE CBOMCTBA KMBBIX OPraHU3MOB: KJIETOYHOE CTPOECHHE,
CXOJHBIH XUMHUYECKHUI cOCTaB, OOMEH BELIECTB M IHEPrHH, MUTAHUE, JIbIXaHUE, BbIIEICHUE, POCT U
pa3BUTHE, PA3APAKUMOCTh, IBUKEHUE, pa3MHOXKEHHE. buoyiorus — Hayka o0 )KHBBIX OpraHH3Max.
PaznooOpa3ue Ouonornyeckux HaykK. MeToapl H3yueHUs NPUPOJIbL: HAOIIOJEHHE, SKCHEPUMEHT
(ombIT), W3Mepenune. OOOpymoOBaHHE ISl HAYYHBIX HCCIEIOBAaHUN (JTabopaTopHOE O0OpyAOBaHUE,
YBEJIMYUTENbHbBIE MPUOOPHI, U3MEPUTENbHbIE TPUOOPHI). YBETUUUTEIbHBIE TPUOOPHI: pydHas JyIa,
CBETOBOI MHUKpockoll. KieTka — aneMeHTapHasi eqMHHLA KUBOro. be3bsiepHble U AEPHBIE KIETKH.
Crpoennie u GyHKUIUU 57pa, HUTOIUIA3Mbl U €€ OpraHouA0B. XpOMOCOMBI, UX 3HaueHue. Pa3nuuuns B
CTPOEHUM PACTUTEIBHON M KUBOTHOH KileTOK. CofepxkaHue XMMUYECKHUX 3JIEMEHTOB B KileTke. Bona,
JIpyrue HeOpraHu4eckue BEUIeCTBa, UX POJib B KU3HEAEATEIBHOCTH KJIeTOK. OpraHnyeckue BellecTBa
U UX pOJib B KiIeTKe. BelecTBa u sBlieHUs B OKpYyXkKarolieM Mupe. Benukue ecTecTBOMCIBITATENH.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

3HAKOMCTBO C 000PYJOBaHUEM ISl HAYYHBIX UCCIIEIOBaHUIM.

[TpoBenenue HaOMIOACHUN, OMBITOB M HM3MEPEHHUH C IENIbI0 KOHKPETH3alMM 3HAHMA O METOAax
U3YYEHHUS IPUPOABI.



1.YcTpoiicTBO py4HOM JYIIBI, CBETOBOTO MUKpPOCKOIIa™*,
Cmpoenue knemox (Ha 20mogvix MUKPONPEnapamax)
2.CTpoeHue KJIETOK KOKUIIBI YeITyH JIyKa™.

3.0mpeneneHue cocTaBa CeMsIH MIIICHUIIBI.

Onpenenenne GU3NIECKUX CBONCTB OCIIKOB, JKUPOB, YTIEBOOB.

Paznen 2. Muorooopasue :kuBbIX opraHusmMoB(14/28 u). PazBurue >xu3Hu Ha 3emiie: JKU3Hb B
JPEBHEM OKEaHE; Jieca KAMEHHOYTOJIbHOI'O NE€PUO/a; PACLBET JPEBHUX MPECMBIKAIOIIUXCS; NTULBI U
3BepH Ipouuioro. PaznooOpasue xuBbix opranu3MoB. Knaccudukauus opranuszmos. Bua. Llapctsa
xuBol mpupoabl: bakrtepum, I'puObl, Pacrenus, J>Kubortnble. CylecTBeHHbIE IPU3HAKU
OpeJCTaBUTENIed  OCHOBHBIX  IIAPCTB,  MX  XapaKTEpUCTHKA,  CTPOCHHE,  OCOOEHHOCTH
AKHU3HEIEATEIbHOCTH, MeCTa OOMTaHUs, MX pPOJIb B NPUPOJE M JKU3HU uenoBeka. OxpaHa >KUBOH
HIPUPOJIBIL.

Pa3nen 3. Cpena oduTanus ;KMBbIX Opranu3mMoB (6/8 41). HazeMHO-BO3ayIIIHASI, BOJAHAS U TTIOYBEHHAS
cpenpl oOWTaHus OpraHu3moB. IIpHCHOCOOIEHHOCT, OPraHU3MOB K cpele oOutaHusi. PacteHus u
JKMBOTHBIC PAa3HBIX MATEPUKOB (3HAKOMCTBO C OTIEIBHBIMH TPEIACTABUTEIIIMU >KUBOW TPUPOIBI
Kaxgoro Marepuka). [IpupoaHbie 30HBI 3eMiIU: TyHIpa, Taira, CMEIIAHHBIC M MIMPOKOJIMCTBEHHBIC
jeca, TPaBSIHUCTBIC PaBHUHBI— CTENH W CaBaHHBI, yCThIHU, BIAXKHBIC TpomHuyeckue jieca. JKu3ub B
Mopsix U okeaHax. CooOIiecTBa MOBEPXHOCTH M TOJIIU BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJUI0BOTO pr(a, rry00KOBOIHOE COOOIIECTBO.

JlabopaTopHble u npakTUyecKue paboThl

Onpenenenne (y3HaBaHHe) HanOoOJIee pacCPOCTPAHEHHBIX PACTEHUM U KUBOTHBIX C HCIIOJIH30BAaHUEM
Pa3IUYHBIX WCTOYHUKOB MHpopMainuu (pororpaduili, atinacoB-onpeaennuTenei, dyden, repdbapues u

ap.).
HccnenoBanme ocoOEHHOCTEHW CTPOSHUST paCTEeHUH M JKMBOTHBIX, CBI3AHHBIX CO CPEAO OOMTaHUSI.

3HAKOMCTBO C DKOJOTHYSCKUMU Hp06J'ICMaMI/I MCECTHOCTU U JOCTYITHBIMHU ITYTAMHU UX PCIICHUS.

Paznen 4. Yenosek Ha 3emie (5/10 u). Hayunsle mpenctaBieHHs O MPOMCXOXKIECHUHM YeEJIOBEKA.
JlpeBHHE TpeIKH dYeloBeKa: JAPUONUTEKHM U aBcTpajonuTeku. YemoBek ymensiid. YenoBek
npaMoxoaaumid. YenoBek pa3yMHbIM (HeaHaepTajell, KPOMaHbOHEI, COBPEMEHHBIM 4eJIOoBeK).
V3MeHeHHs B TIpUpPO/E, BBI3BAaHHBIE JICATEILHOCTHIO YelloBeKa. KUcIoTHBIe MOXKaH, 030HOBAs JbIpa,
MapHUKOBBIA 3P eKT, paguoakTHBHBIE OTX0Hbl. bruonormyeckoe pasHooOpasue, ero oOeqHEHHE U
nyTd coxpaHeHus. OIyCTHIHMBaHWE W €r0o TNMPHYUHBI, O0OphOa C OMYCTHIHUBaHWEM. BakHeiimme
HKOJIOTMYECKHE MPOOJIEMbI: COXpaHEHHE OMOJIOrMYECKOro pa3HooOpasus, 0opb0a ¢ YHHUTOKEHHUEM
JIECOB M ONMYCTHIHMBaHWEM, 3allUTa IUIAHEThl OT BCEX BHJIOB 3arps3HEHUN. 37J0pOBbE YEJIOBEKAa M
0€30MacHOCTh JKU3HU. B3anMMOCBS3b 3710pOBbsI U 00pa3a KU3HU. Bpeonvie npusvbluku u ux
npogunaxmuxa. Cpeda obumanus uenosexka. IlpaBuia 1MoBeeHUS YEIOBEKa B OMACHBIX CHUTYalHAX
MIPUPOTHOTO TIporcxoxaeHus. [Ipocreiimme crmocoObl oka3aHus MEPBOI ITOMOIIIH.



JleMoHcTpanus

SIMOBUTHIC paCTEHUS M OIACHBIE )KUBOTHBIC CBOCH MECTHOCTH.

JlaGopaTopHble M MPpaKTHYECKHE PAGOThI

M3MepeHune cBOEro pocta U MaccChl Teja.

OgajicHre TPOCTEHIIIMMU CIIOCOOAMHU OKa3aHHs NIEPBOM JOBpaueOHO MTOMOIIIH.
Pe3zepBHOe Bpems 2/6 4

Buosiorus. ’Kusoii opranusm. 6 kiacc (34/68 4, 1/2 u B Hezeno)

Paznen 1. CTtpoenue u cBOiiCcTBa KUBBIX opranu3mos (11/22 q)

Tema 1.1. OCHOBHBIE CBOMCTBA XMBBIX OPIAHU3MOB (1/3 u)

MHoroo6pasue XKUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB: KJIETOYHOE CTPOEHHUE,
CXOJIHBIA XUMHUYECKUI CcOCTaB, OOMEH BEIIECTB M DHEPrHH, MUTAHHE, JIbIXaHUE, BBIACIECHUE, POCT U
pa3BUTHE, pPa3IpaKUMOCTh, IBUKEHUE, PA3MHOKEHHE.

Tema 1.2. XUMHMUYECKU COCTAB KJIETOK (2/4 u)

CoaepxaHre XUMUYECKUX JIEMEHTOB B KieTke. Bosa, npyrue HeopraHnyeckue BELECTBa, UX POJb B
KU3ZHEJEATENIbHOCTH KJIEeTOK. OpraHumdeckue BellecTBa: O€JIKH, JKHUPbI, YIJIEBOJAbI, HYKJIEHHOBBIE
KHCJIOTBI, UX POJIb B KIIETKE.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI

Ornpezenienre cocTaBa CeMsIH MIIIEHUIIBI.

Tema 1.3. CTPOEHUE PACTUTEJILHOM U X)KUBOTHOM KJIETOK.

KJIETKA - )KUBASI CUCTEMA (2/4 1)

Knetka - snemeHntapHas eauHHIA XUBOTO. besbsaepHbie u saepHble kieTku. CTpoeHue u GpyHKIUU
A11pa, UTOILIA3Mbl U €€ OPraHOMA0B. XpOMOCOMBI, X 3HaUeHUe. Pa3nnuusi B CTPOCHUU paCTUTEIbHON
Y )KUBOTHOM KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

CtpoeHue KIETOK KUBbIX OPTaHU3MOB (Ha TOTOBBIX MUKpOIpenaparax).

Tema 1.4. JEJJEHUE KJIETKHU (1 )

Henenue - eaoicHeliuee ceoticmeo Kiemok. 3HaueHue OeleHus Ol pocma U - pa3eumusl
MHO20KNIEMOUH020 opeanuzma. /{ea muna oenenus. /lenenue — OCHOBA PASMHONCEHUS OP2AHUIMOS.
OcnosHvle munvl Oenenusi kiemok. Mumos. OcnosHvle smanvt mumo3sa. CywHocms melo3a u e2o
buonocuyeckoe 3Hauenue.

JdeMoHcTpanus

Muxkponpenapam «Mumosy». Mukponpenapamvl XpOoMOCOMHO20 HAOOPA 4HeN08eKd, HCUBOMHBIX U
pacmeHull.

Tema 1.5. TKAHU PACTEHMI 1 )KUBOTHBIX (1/2 )

[TonsiTne «TkaHp». KileTOUHBIE 3JIEMEHTHI U MEXKKIECTOYHOE BEHIECTBO. THIBI TKaHEH pAcTEeHUU, UX
MHOT000Opa3ue, 3Ha4Ye€HHE, OCOOCHHOCTH CTpPOCHMs. THIBI TKaHEH J>KUBOTHBIX OPTaHM3MOB, WX
CTpO€HUE U (QYHKIIHH.

JlabopaTopHble U NpakTHYecKue padoThl

TKaHM )KUBBIX OPraHU3MOB.



Tema 1.6. OPTAHBI U CUCTEMbBI OPTTAHOB (3/6 u)

[Tonsitue «opran». Opranbsl IBETKOBOTI'O pacTeHMs. BHemHee crpoeHne U 3HaueHue kopHs. KopHeBbie
cuctembl. Bunonsmenenus kopHeil. Ctpoenue u 3HadeHue mobera. ITouka— 3avaTouHblii mOOeT.
Crebenp kak oceBoii opran nooera. [lepeasrkenue Beniects 1o credmo. Jluer. Ctpoenue u QyHKIHIH.
[TpocTeie u cnoxHbIE TUCThA. L[BETOK, €ro 3HaueHHE U CTPOEHUE (OKOJIOLBETHUK, THIYMHKH, [IECTUKH).
Coungerus. Ilnoasl, nux 3HaueHue u pazHooOpasue. CTpoeHHE CEMsSH OAHOAOJIBHOIO U JBYIOJIBHOIO
pacrennid. Cuctembl opraHoB. OCHOBHBIE  CHUCTEMBI OpPraHOB  JXKMBOTHOI'O  OpraHHM3Ma:
NUIIEBAPUTENbHAS, OIIOPHO-ABUTaTENbHAsL, HEPBHASL, SHIOKPUHHAS, Pa3MHOKCHHUS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

PacniozHaBaHue opraHoB pacTeHUM U )KUBOTHBIX.

Tema 1.7. PACTEHUS U XKMBOTHBIE KAK HEJIOCTHBIE OPTTAHU3MBI (1/2 u)

B3anMoCBsI3b KIETOK, TKAaHEW U OPraHoB B opraHu3max. JKuBble OpraHu3Mbl U OKpYKarolas cpesa.
Paznen 2. JKusnenesiteibHOCTH opranu3mMoB (18/36 1)

Tema 2.1. INTAHUE U ITMILIEBAPEHUE (2/4 u)

CymHocTh MNOHATHS «nUTaHue». OCOOEHHOCTH MUTAHUS pPACTUTEIbHOro opraHusma. IlouBeHHOE
nutanue. Bo3gymnoe nuranue (porocuHTe3). OcoOOEHHOCTHM NUTAHUS >KUBOTHBIX. TpaBosaHBIC
KUBOTHBIC, XHUIIHUKU, TPYHOEIbl; CUMOMOHTHI, napa3uThl. lluieBapeHne U ero 3HAYCHHUE.
OCOOCHHOCTH CTPOCHUS MHUIEBAPUTEIILHBIX CUCTEM XUBOTHBIX. [IumieBapurenbabie GepMEHTHI U HX
3HauEHUE.

JleMoHcTpan U

JelicTBUE XKeIyJOUYHOTO coka Ha Oenok. JleiicTBuMe CitoHBI Ha Kpaxmasl. ONBITHI, JTOKa3bIBAIOIINE
o0Opa3oBaHUe KpaxMayla Ha CBETY, IOIJIOLIEHUE YIJIEKUCIIOrO Ia3a JIMCThSIMH, POJIb CBETA U BOJBI B
JKU3HU PACTEHUM.

Tema 2.2. IBIXAHUE (2/4 )

3HaueHue apIxaHud. Ponb Kuciopozga B Ipolecce pacIlEIUIEHWs] OpPraHMYECKHUX BELIECTB H
0cBOOOXKIeHUs 3Hepruil. [lpixaHue pacteHuid. Poib yCcThHII M 4YeuyeBHYEK B JAbIXaHUM PACTEHUH.
Jlpixanue )KuBOTHBIX. OpraHbl IbIXaHUs KUBOTHBIX OPTaHU3MOB.

JleMoHCcTpan U

OnpIThl, WUIIOCTPUPYIOLIUE JAbIXaHUE IPOPACTAIOIIMX CEMsSH; JAbIXaHWE KOpHEH; oOHapykeHue
YIJIEKUCIIOTO T'a3a B BBIABIXaEMOM BO3IyXE.

Tema 2.3. IIEPEZIBMDKEHUE BEIIECTB B OPI"TAHU3ME (2/4 u)

[Tepenoc BemiecTB B opraHusme, ero 3HadeHue. llepenBuxkenue BemiectB B pacTeHuu. OcoOeHHOCTH
CTPOEHUSI OPTaHOB PACTEHUH, 00eCTIeYMBAIOIIUX MTPOIIECC IEpEeHOCca BELECTB.

Oco0eHHOCTH TepeHoca BEIIeCTB B OpraHu3Max >KMBOTHBIX. KpoBeHOCHas cuctema, ee CTpoeHHe U
¢yukun. ['emonumda. KpoBb u ee coctaBHble 4acTu (11a3Ma, KJIETKH KPOBH).

JleMoHCcTpan U

OnpIT, WUIIOCTPUPYIOIIUN MYyTH NEPEeIBUKEHHUS OpPraHMYEeCKHX BEIIECTB IO CTEOJI0 pacTeHHs.
Muxkponpenapatsl «CTpoeHHE KIETOK KPOBU JIATYHIKW» U «CTpOeHue KIETOK KPOBU YETIOBEKa.
JlabopaTopHble U NpakTHYecKue padoTbl

[TepenBurkeHre BO/IbI 1 MUHEPAIBHBIX BELIECTB MO CTEOIIO.

Tema 2.4. BBIIEJIEHUE. OBMEH BEIIECTB 1 SHEPT'UU (2/4 u)

Ponp BelAENEHNS B IpoLiecCe KUZHEAEATENBHOCTH OpraHu3MoB. [IpolyKThl BBIIENEHNS Y PACTEHUN U
’KUBOTHBIX. Bbizienenue y pacrenuil. Beinenenue y >kuBoTHbIX. OCHOBHBIE BBIJICTUTEIbHBIE CUCTEMBI
y *KHUBOTHBIX. OOMEH BEIIECTB U SHEPIHUH.

Tema 2.5. OIIOPHBIE CUCTEMBI (1/2 u)



3HaYeHHE OMOPHBIX CUCTEM B KM3HU OpraHu3MoB. ONOpHBIE CUCTEMBI pacTeHUH. OMOPHBIE CUCTEMBI
JKUBOTHBIX.

JleMoHCcTpanus

Ckenetsl MaekonuTaromux. Pacnuisl kocteil. PakoBuHbl MosutockoB. Kosuieky HaceKOMBIX.
JlabopaTopHble U NpakTHYecKue padoThl

Pa3zHoo0pa3ue onopHBIX CUCTEM KUBOTHBIX.

Tema 2.6. ABMKEHUE (2/4 u)

JIBI>KeHHe Kak BaKHeMIas OCOOEHHOCTh JKMBOTHBIX OpPraHM3MOB. 3Hau€HHE JBUTaTeIbHOU
aKTUBHOCTH. MeXaHU3Mbl, 00€CIIeUnBaIOLINE ABHKEHUE KUBBIX OPraHU3MOB.

JlabopaTopHble U NpakTHYecKue padoThl

JiBmxenune nHQy30puu Ty(EeIbKH.

Ilepemenienue n0KIAEBOTO YEPBSI.

Tema 2.7. PEI'YJISIUA [TPOLIECCOB XU3HEJEATEJIBHOCTMU (2/4 1)

JKusHeneaTenbHOCT, OpraHu3Ma M €€ CBA3b C OKpyXKawlued cpenou. Perymsanusa mnponeccos
KHU3HEEATEIbHOCTH Opranu3moB. Pasznpaxumocts. HepBHas cucrema, OCOOEHHOCTH CTPOEHHS.
Pednekc, MHCTUHKT.

Tema 2.8. PASMHOXXEHMUE (2/4 4)

buonornyeckoe 3HaueHHe pa3MHOXKEHUSA. BuUabl pasMHOXKEHUA. becnonoe pasMHOXKEHHUE JKMBOTHBIX
(nenenue mpOCTEUINNX, TMOYKOBaHME THAPHI). becnonoe pasmHoxkenue pactenuid. IlomoBoe
pa3MHOXKEHHE  opraHu3MoB. (OCOOEHHOCTH IIOJIOBOTO  Pa3MHOXEHMSI JKUBOTHBIX. Oprasbl
pasmHoxeHus. [lonoseie kietku. OmnonorBopenue. IlonoBoe pa3mHokeHue pacteHuil. OnbuieHue.
JBoiiHoe omnogoTBopeHue. OOpa3oBaHuUE MJI0J0B U CEMSH.

JAeMoHcTpanus

Crioco6b! pa3MHOXKEeHMS pacTeHUi. Pa3zHooOpas3ue u cTpoeHue ColBeTUH.

JlabopaTopHbIe U NpaKTHYeCKue padoThl

BereratuBHOoe pa3sMHOXKEHHE KOMHATHBIX PACTEHUH.

Tema 2.9. POCT U PA3BUTUE (2/4 u)

Poctr wm passutme pacrenuil. MuauBuayanpHOE pas3BuTue. PacnpocTpaHeHHE IUIOJIOB M CEMSH.
CocTosiHME TIOKOS, €ro 3HaUYeHUE B KU3HU pAacTeHHU. YclloBUS mpopacTaHus ceMsH. [Iuranue u poct
IpopocTKOB. OCOOEHHOCTH pa3BUTHS JKUBOTHBIX OpraHu3MoB. Pa3BuTHe 3apoasiia (Ha mpumepe
naHueTHukKa). [loctaMOpuoHanbHOE pa3BuTHE KUBOTHBIX. [IpsiMoe u Hempsimoe pa3BUTHE.
JAeMoHcTpanus

Crioco6b! pactipocTpaHeHus 10408 U ceMsH. [Ipopacranue cemsH.

JlabopaTopHble U NpakTHYecKue padoTbl

[Ipsimoe u HenpsIMOe pa3BUTHE HACEKOMBIX (Ha KOJJIEKIIHOHHOM MaTepHare).

Tema 2.10. OPTAHU3M KAK EAMHOE LEJIOE (1/2 1)

B3auMoCBA3p KIJIETOK, TKaHEW M OpPraHOB B OpraHu3Me. PerynsaTopHas AesITeIbHOCTh HEPBHOW M
rymopanbHOi cucteM. OpranusM (yHKIIMOHHUPYET Kak eauHoe uenoe. OpraHu3M— Ouojorudeckas
cucreMa.

Pa3nen 3. Opranusm u cpeaa (2/4 u)

Tema 3.1. CPEJA OBUTAHUSA. ®AKTOPBI CPEJIBI (1/2 1)

Bnusinue ¢akTopoB HEXHBOW NpUPOABI (TeMIepaTypbl, BIAKHOCTH, CBETA) HA YKUBbIE OPraHU3MBI.
B3anmocBs31 KUBBIX OPraHU3MOB.

JdemoHcTpauus

Konnexkunu, WmocTpUpyOIIKe SKOJIOTHYECKUE B3aUMOCBSI3H KUBBIX OPIraHA3MOB.

Tema 3.2. [IPUPOJJHBIE COOBLIECTBA (1/2 4)



[Ipuponnoe coobmectBo. Dkocucrema. CTpyKTypa W CBsA3M B NPUPOAHOM coobmiectBe. llenm
OUTAHUS.

JleMoHCcTpanus

Mopnenu 3K0J0TMYECKUX CUCTEM, KOJUIEKIIMH, WILTIOCTPUPYIOIINE UIIEBbIE LIEMHU U CETH.

PesepBHOe Bpemsi— 4/8 4.

TEMBI TIPOEKTHOM U UCCJEJOBATEJIbCKOM JEATEJBHOCTH 6 kaace

1. OpraHuzanusi <«KMBOTO Yrojikay B KJIACCHOM KOMHaTe (BBISICHEHHE HEOOXOAMMBIX YCIOBUM,
OTrpaHHYEHUH, BBIOOP )KMBOTHBIX M PACTEHHM, pacrpeaencHie 00s13aHHOCTeN 0 yX0ay 3a

HUMH U T. 11.).
2. IToaroToBKa M MPOBEJICHUE YKCKYPCHH MO GKUBOMY YTOJIKY» JUIS MIIAJIIINX [TKOJIBHUKOB.

3. CpaBHI/ITGHBHOG HCCIICOOBAHUC Tpe60BaHPII>i K TEMIICPATYPHOMY PCKUMY IIPpHU COACPIKAHNHN B HEBOJIC
TCIIJIOKPOBHBIX U XOJOJHOKPOBHBIX JKUBOTHBIX.

4. BripaboTKa YCIOBHBIX pe(IIEKCOB y aKBapUyMHBIX PBIO, IPYTUX >KUBOTHBIX (GKUBOTO YTOJIKa»;
CpaBHEHHUE PE3YJIbTATOB.

5. IlpoekT «Mou ycnexu ApeCCUPOBKH JTOMAIIHETO TUTOMIIA.
6. [IpakTrueckoe uccnenoBanue «Kak u3 ryceHUIbl MOIY4IUTh 6a00UKy?».

7. CocraBineHue NEepeyHs OTPULIATEIBbHBIX BIUSHUW YEJIOBEYECKOM MESITEeIbHOCTH Ha MPUPOIY B
TAHHOU MECTHOCTH.

8. IIpakTHKO-OpHEHTHPOBAHHBIE TPOEKTHI IO OXpaHe OKpyXkarouieil cpenpl: «Kak OTIOXHYTH B Jiecy U
HE HaBpeIUTh NpHpoJiey, «Mosi TOMOIb 3UMYIOLTUM MTHIIAM» U JP.

9. I/IH(1)OpMaI_II/IOHHO'I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ ITPOCKT «Takue Pa3HbIC JXUBLIC OPraHU3MbI — II0 pa3MEpy,
o MJIMTCIBHOCTH KHU3HH, IO CKOPOCTU MNEPEMCHICHUSA B IMPOCTPAHCTBE, IO CKOPOCTHU H 4YaCTOTC
BOCITPOMU3BCACHUA MOTOMCTBA, 110 crocodam MMUTaHUA, 10 PACTIPOCTPAHCHHOCTH HA IJIAHCTC U T. ..

Buosiorus. MHorooopasue :kMBbIX Opranu3MoB. 7 kiaace (70 4, 2 4 B HEZIeNI0)
Beenenue (3 u)

Mup KUBBIX OpPraHM3MOB. YPOBHU OpraHM3allii M CBOWCTBA XHUBOro. DKocucTeMbl. buochepa —
rio6anpHasl SKOJIOrMYecKas CUCTeMa; TpaHUIbl U KOMIIOHEHTH! Onochepsl. [Ipuunnel MHOrooOpasus
KHUBBIX OPraHU3MOB. DBoJtoNMOHHas Teopus Y. /lapBuHa 0 mMpuCHoOcoOIEHHOCTH K pa3HOOOpa3HbIM
ycIoBUAM cpenasl oOuTaHusa. EcrecTBeHHas cucreMa KiaccU(UKAMM Kak OTpaKeHHE Ipolecca
HBOJIIOLIMHA OPTraHU3MOB.

Pazpnen 1. Hapcrso Ilpokapuors! (3 1)



Tema 1.1. MHOI'OOBPA3ME, OCOBEHHOCTHM CTPOEHUA MU [TPOUCXOXIEHHE
I[TPOKAPNOTUYECKUX OPI'TAHU3MOB (3 u)

[Tpoucxoxaenue wu HBojdronus Oakrepuid. OOmKME CBOICTBa NPOKAPUOTUYECKUX OPraHU3MOB.
Mmuoroo6pa3ue dhopm OakTepuit. OCOOEHHOCTH CTPOCHHS OakTepuanbHOW KieTku. [loHATHE O ThIax
oOMeHa y mpokapuoT. OCOOCHHOCTH OpraHM3alid W JKU3HEACATEIILHOCTH  IMPOKAPHOT,
pacIpoOCTPaHEHHOCTh M POJIb B OMOIIEHO3aX. DKOJIOTWYECKAs POJIb M MEIHMIMHCKOE 3HadeHHue (Ha
npuMepe npeacTaBuTenei moanapcrsa Hacrosimue Gakrepun).

JleMoHCcTpanus

CtpoeHue KIeTOK pa3IuyHbIX IPOKAPUOT.
JlaGopaTopHble U MpaKkTHYecKHe padoThl

3apuCcOBKa CXEMbI CTPOECHHUS TPOKAPUOTUYECKOM KIIETKH.

Paznea 2. apcTBo I'pudsi (4 u)

Tema 2.1. OBIIIAA XAPAKTEPUCTUKA I'PMBOB (3 q)

[TpoucxoxaeHre U IBOIOIUSA TPUOOB. Ocobennocmu cmpoenus kiemok epu6os. OcHoeHble uepnvl
Opeanu3ayuy MHO2OKIeMouHblx 2pu6os. Omoenvl. Xumpuouomukoma, 3ucomuxoma, Ackomuxoma,
basuouomuxoma, Oomurxoma; epynna Hecosepuiennvle epubvil. OcoOEHHOCTH KU3HEICATEIHLHOCTH U
pacnpoctpaneHue. Posb rppO0B B OMOIIEH03aX M XO3SIMCTBEHHOM JICSITEIIBHOCTH YEJIOBEKa.
JleMoHCcTpaL U

CxeMbl CTpOEHUSI TPEICTABUTENICH pa3IMYHBIX CHUCTEMAaTUYECKUX TPYMN TpuOOB, pa3InuHbIE
npeacTaBuTeNH mapcTBa [ pubbl, CTpoeHre TII0I0BOTO Tela MUISTIOYHOTO rproda.

JlabopaTopHble U NpakTHYeCKHEe PadoThI

CrpoeHue miecHeBoro rpuda mykopa®*.

Pacno3naBanue cheJOOHBIX U SITOBUTHIX TPHOOB™.

1 3HaHMe yJanMICs CUCTEMAaTHYECKIX TAKCOHOB HE SIBIISIETCS 00s13aTENbHbBIM.

Tema 2.2. JMITAWMHUKH (1 u)

[TonsTe o cumOmosze. OOmas XapaKTepUCTHKA JUIIAWHUKOB. THMBI CIIOEBUI JIHIIAHHUKOB;
0COOEHHOCTH KU3HEIEATEITLHOCTH, PACIIPOCTPAHEHHOCTh U IKOJIOTHYECKasl POJIb JTUIIAHUKOB.
JleMoHCcTpan U

CxeMbl CTPOCHUS JTUIIAHHUKOB, Pa3JIMYHbIE TPECTABUTENH JIMIIIATHUKOB.

Pa3nea 3. HapcrBo Pactenus (16 u)

Tema 3.1. OBILIAS XAPAKTEPUCTUKA PACTEHUN (2 49)

PactutenbHblii OpraHu3M Kak LeJocTHas cucrema. KieTku, TKaHu, opraHbl M CHUCTEMbI OpPraHOB
pacTeHUH. Perynsmus KH3HEACATEIILHOCTH pacTeHuii; (bUTOTOPMOHBI. OcobeHHOCTH
JKu3HeaesTenbHoCTH pacTeHuid. dotocuntes. [lurmentel. CucTeMaTuka pacTeHUN; HU3IINE U BBICILINE
pacTeHusl.

JleMoHCcTpan U

Pucynkn yueOHWKa, TOKa3bIBAIOIINE OCOOCHHOCTH CTPOSHUS M KU3HEACATEITHLHOCTH Pa3TUIHBIX
MpeacTaBUTENEd 1apcTBa pacTeHui. CXeMbl, OTpa)KaloUIMe OCHOBHBIC HAMPABJICHUS SBOJIIOLAHN
PaCTUTENBHBIX OPraHU3MOB.

Tema 3.2. HU3IIWE PACTEHUA (2 1)



Bonopocnu xak npeBHeimas rpymnma pacteHuid. OO0mas xapakTepucTrKa Bojgopociei. OcoO0eHHOCTH
cTpoeHus Tena. OTHOKIETOUYHbIE U MHOTOKJIETOYHBIE BOIOpOcid. MHOrooOpasue

BOJIOpOCIIC: oTaenbl  3elieHble  Bojopociau, bypeie Bogopociu u KpacHele Bomopociu.
Pacnpoctpanenne B BOJIHBIX M Ha3eMHBIX OHWOIIEHO3aX, OJKOJOTMYECKas pOJb BOJOPOCIEH.
IIpakTHueckoe 3Ha4YECHHUE.

JdemoHcTpauus

CxeMbl CTpOEHHUS BOJIOPOCIIEH pa3IMuHbIX OTAEIIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

W3ydeHne BHEIIHETO CTPOCHUS BOAOPOCTEHT™.

Tema 3.3. BBICHIUE CITOPOBBIE PACTEHUA (4 1)

[Tpoucxoxaenne u oOImIas XapaKTePUCTUKA BBICHIMX pacTeHuil. OCOOCHHOCTH OpraHu3ald |
UH/MBUYaJIbHOTO pa3BUTHs BbICIINMX pacTeHuil. CrnopoBble pacteHus. OOmias XapakTepHUCTHKA,
npoucxoxaenue. Otaen  MoXOBUIHBIE, OCOOCHHOCTH OpPraHM3aLUH, JKU3HEHHOIO  IIMKJIA.
Pacnpoctpanenue u posp B Ouonenozax. Otnen IlnayHoBUaHBIE; OCOOEHHOCTH OpraHHM3alluy,
JKU3HEHHOro nukia. Pacnpoctpanenue u posb B O6uoneHo3ax. Otnen XBOLIEBUAHbBIE; OCOOEHHOCTU
OpraHu3aly, SKU3HEHHOTo 1uKia. Pacmpoctpanenne u  ponb B OwomeHozax. Otnen
[TanopoTaukoBuaHbIE. [IponCcXOXIeHHE U OCOOCHHOCTH OpPTraHW3aIH MMAarOPOTHUKOB. YKHW3HEHHBIN
IIUKJ IAaIOPOTHUKOB. PacnpocTpanenue u poiib B OMOLIEHO3aX.

JleMoHcTpan U

CxeMbl CTPOCHUSA U KU3HCHHBIX LIUKJIIOB MXOB, XBOHICﬁ " IJIAYHOB, PAa3JIMYHBIC MMPCACTABUTCIIN MXOB,
IJIAyHOB " XBOHICI\/'I, CXEMbI CTPOCHHA MAIIOPOTHHKA, APCBHHUEC MAITIOPOTHUKOBUIHBLIC, CXCMa IHKJIA
Pa3sBUTHA NMANNOPOTHHUKA, PA3JIAYHBIC MTPCACTABUTCIIN ITAIIOPOTHUKOBUAHBIX.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
M3yueHne BHEIIHEro CTPOEHUS Mxa*.

W3y4yeHne BHEITHETO0 CTPOCHUS MAallOPOTHUKA ™.
Tema 3.4. BBICIIME CEMEHHBIE PACTEHHM .
OTHEJI TOJIOCEMEHHBIE PACTEHUA (2 u)

[TpoucxoxaeHne U 0COOEHHOCTU OpraHU3aluU TOJIOCEMEHHBIX PACTEHUH; CTPOEHUE Tella, KU3HEHHbIE
(opMBI TooceEMEHHBIX. MHOrooOpasue, pacipoCTpaHEHHOCTh TOJIOCEMEHHBIX, X POJIb B OMOLIEHO3aX
Y IIPaKTHUYECKOE 3HAUYEHUE.

JleMoHCcTpan U
CxeMbl CTPOEHHUSI TOJIOCEMEHHBIX, IUKJI PA3BUTHUS COCHBI, PA3JIMUHbBIE TIPEICTABUTENIN FOJIOCEMEHHBIX.
JlaGopaTopHble U NpaKTHYeCcKHe PadoThl

W3yueHne CTpOCHUSI 1 MHOTOOOpa3us TOJIOCEMEHHBIX PacTeHUI™.



Tema 3.5. BBICIIME CEMEHHBIE PACTEHH .
OTJEJI IIOKPBITOCEMEHHBIE (IBETKOBBIE) PACTEHUA (6 1)

[IpoucxoxaeHnne u OCOOCHHOCTH OpraHH3alMM MOKPHITOCEMEHHBIX PpACTeHHM; CTpOEHHE Tea,
JKU3HEHHBIE (OPMBI TMOKpPBITOCEMEHHBIX. Kiaccel OnHomonbHble u  JIBynmonbHble. (OCHOBHBIC
ceMeNCTBa MOKPBHITOCEMEHHBIX pacTeHUl (2 cemMelcTBa OAHOMOJIBHBIX U 3 CeMEHCTBa JBYIOJbHBIX
pactenuii). MHorooOpa3ue, pacnpoCTPaHCHHOCTh IIBETKOBBIX, UX POJb B OWOIIEHO3aX, B JKU3HU
YEJIOBEKa U €r0 XO35MCTBEHHOU JESATEIbHOCTH.

JleMoHCcTpanus

Cxema CTpoeHHUSI LIBETKOBOTO PACTEHUS; CTPOCHHUS IIBETKA, IIUKJ Pa3BUTHS I[BETKOBBIX PACTCHUI
(IIBOITHOE OTLIIOIOTBOPEHUE), MIPEICTABUTENH PA3IMUYHBIX CEMENHCTB MOKPHITOCEMEHHBIX PACTCHHI.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI
W3ydeHue CTpoeHUs MOKPHITOCEMEHHBIX PACTCHHIT™.

PacriosnaBanue Hanbojee pacnpoCTpaHEHHBIX PACTCHHH CBOEH MECTHOCTH, OIPEICICHHE HX
CHUCTEMATUYECKOTO ITOJIOKEHUA ™.

Paznex 4. IlapcrBo JKupotHbie (38 1)
Tema 4.1. OBILIASA XAPAKTEPUCTUKA )XMBOTHBIX (1 1)

JKuBoTHBIH OpraHu3M KaK ICJIOCTHAasA CUCTEMA. KJ'IGTKI/I, TKaHHU, OpraHbl M CHUCTEMbI OPraHoOB
KHUBOTHBIX. PCFYJ'ISIHI/ISI KUBHCACATCIbHOCTH JKUBOTHBIX; HCPBHAsd W OHAOKPUHHAA PEryIsalnnu.
OcobennocTu KHU3HEACATCIIbHOCTH XUBOTHBIX, OTJIMYAIOIIIHUE UX OT HpeHCTaBHTeHCﬁ Apyrux napcTB
KHUBOWH mpHuponbl. CucTeMaTHKa KHBOTHBIX; TAaKCOHOMHUYECKHE KaTerOpUH; OJHOKJIETOYHBIE U
MHOT'OKJIETOYHbIE (O€CIO3BOHOYHBIE M XOPJOBBIE) >KUBOTHbIE. B3aMMOOTHOIIEHUS XHUBOTHBIX B
OuoreHo3ax; Tpopuueckrne ypoBHH U LENU MUTAHUS.

JAeMoHcTpanus

Pacnpenenenne ®UBOTHBIX U pacTeHUH MO IUIaHeTe: buoreorpaduyeckue o0acTu.
JlabopaTopHble U NpakTHYecKue padoTbl

AHaIIN3 CTPYKTYPHI pa3IMYHBIX OMOMOB CYIITH K MUPOBOTO OKEaHa Ha CXeMaxX M MILTFOCTPAIHSIX.
Tema 4.2. IOAHAPCTBO OJHOKJIETOYHBIE (2 u)

OO6mmas xapakTepucTika nmpocteimux. Kinerka oJHOKIETOUHBIX KUBOTHBIX KaK I[EJIOCTHBIA OpTaHHU3M;
OCOOCHHOCTH OpraHW3alliu KIETOK MPOCTEHIINX, CIHelUalbHble oOpraHoujsl. PasHooOpasue
MPOCTEHIINX U UX POJb B OMOIEHO3aX, KU3HHU YEJIOBEKA U €ro XO3SMCTBEHHOU JesITeNbHOCTH. THuIl
CapKOoKTyTHUKOHOCIIBI; MHOTooOpaszue (opM CapKOAOBBIX M IKIYTUKOBBIX. Tun CHnopoBUKY;



CTIIOPOBUKH — Tapa3HThl YEIIOBEKA M KUBOTHBIX. OCOOCHHOCTH OpraHM3aluu npeacTtaButeneil. Tun
Nudy3zopun. Muoroobpasue nHdpy30puii 1 UX posib B OMOLIEHO3aX.

JleMoHcTpan s

Cxembl cTpoeHHsS ameObl, IBIJICHBI 3€JIEHOW M WHQY30pUH TY(eNbKH, MPEICTABUTEIH Pa3THUYHBIX
IPYIII OAHOKJIETOYHBIX.

JlabopaTopHble U NpakTHYecKue padoTbl
CtpoeHue ameObl, 9BIJICHBI 3€71€HON U UHPY30pUH Ty(PETbKH.
Tema 4.3. IIOATAPCTBO MHOI'OKJIETOYHBIE (1 u)

O6ma;1 XapaKTCPUCTHUKA MHOTI'OKJICTOYHBIX JKXUBOTHBIX; TUIIbI CUMMCTPHU. KieTku n TkaHM JKUBOTHBIX.
HpOCTGfIH.IPIG MHOTI'OKJICTOYHBIC— FY6KI/I; HX paClIpOCTPaHCHUC U SKOJIOTHUYCCKOC 3HAYCHUC.

JleMoHcTpan U
Tumsr CUMMCETPUHN Y MHOT'OKJICTOYHBIX JKUBOTHLIX, MHOFOO6pa3I/Ie FY60K.
Tema 4.4. TUIT KNIHEYHOITOJIOCTHBIE (3 u)

OcobeHHOCTH ~ OpraHM3allMyd  KHUILIEYHONOJIOCTHBIX. becrnojoe M MONOBOE  pa3MHOMKEHHE.
MHoroo0pa3ue 1 pacpoCTpaHEHUE KUIIEUHONOJIOCTHBIX; TUIPOUIHbIE, CLIU(OUTHBIE U KOPaJIOBbIE
noJumnsl. Posib B IpUPOAHBIX COOOIIECTBAX.

JleMoHCcTpaL U

Cxema cTpoeHusi TUIpbl, MEAY3bl U KOJIOHUU KOPAJJIOBBIX MOJIMIIOB. buoneHo3 kopaiioBoro puda.
BHeliHee ¥ BHYTpEHHEE CTPOEHUE KUILIEYHOIIOJIOCTHBIX.

JlabopaTopHble U pakTHYeCKHE PadOThI
W3ydeHue miakaToB U TaOIUI, OTPAXKAIOUINX X0 pereHepalu y TUIpPHIL.
Tewma 4.5. TUII ITINIOCKUE YEPBU (2 u)

Oco0eHHOCTH OpraHM3alny IUIOCKUX YyepBeid. CBOOOIHOKUBYILME PECHUYHbIE YepBH. MHOTr000Opasue
PECHUUHBIX YepBeW M MX pojb B OuolneHo3ax. [Ipucnocobienuss Kk mapa3uTu3My y IUIOCKHUX YepBei;
knaccel Cocanpiiku U JleHTouHnble yepBH. [loHSATHE O XU3HEHHOM IUKJIE; LMKIbI Pa3BUTHUSA
MEYEHOYHOI'0 cocajiblIKa U Oblubero uenHs. MHoroo0pasue MIIOCKUX 4YepBeH-Tapa3uTOB; MEpHI
npopMIAKTUKY TTapa3uTapHbIX 3a00JI€BaHUM.

JleMoHCcTpan U



CxeMbl CTpOEHHUs IUIOCKHMX 4YepBeH, BEAYIIUX CBOOOAHBIA W TApa3sUTHUYECKUA 00pa3 >KU3HM.
Paznnunrie OpeACTaBUTCIIM PCCHUYHBIX qepBeﬁ. CxeMbl JKHU3HEHHBIX OUKIIOB IICYCHOYHOI'O
COCaJIbIIMKA U ObIYBEro HEIHS.

JlabopaTropHble M IpaKkTHYeCKHEe PA0OTHI

JKvi3HeHHbIE LIUKIIBI TIEYEHOYHOTO COCANIBIINKA U ObIUbEro HEemHs.

Tema 4.6. TUIT KPYTJIBIE YEPBU (1 u)

OcoOeHHOCTH  OpraHM3alMyd  KpyribIX 4epBed (HA TOpUMEpe  YEeIOBEUECKOW  acKapujbl).
CBOOOIHOXKUBYIIIME U Mapa3sUTUUYECKUE Kpyriibie yepBu. LMK pa3BUTHS 4eTOBEYECKOW aCKapHbL;
Mepbl TPOPUITAKTUKN aCKapu103a.

JemoHcTpauus

Cxema cTpoeHMS U LIUKJI pa3BUTHS YEIOBEUECKOU acCKapH/Ibl.

Pazimmunbie CBOOOHOKHUBYIIUE U MTAPa3UTHICCKHIE (DOPMBI KPYTIIBIX YCPBEH.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

JKM3HEHHBIN TUKII YE€JTOBEYECKON acCKapH/bl.

Tema 4.7. TUII KOJIBYATBIE UEPBU (3 u)

OcoOeHHOCTH OpraHM3alMM KOJIbUaThIX YepBell (Ha MmpuMepe MHOTOLIETMHKOBOTO YEpBsS HEPEUIbl);
BTOpUYHAs MOJIOCTh Tesla. MHOroo0pasue KoibyaThIX YepBeil; MHOTOLETUHKOBBIE

¥ MaJIOUIETUHKOBBIE KOJIbYAThIe YEPBH, MUSABKU. 3HAUCHHE KOJIbYAThIX YepBei B OHMOLIEHO3aX.
JAeMoHcTpanus

Cxema CTPOCHUA MHOTOIICTHUHKOBOTO W MAJOMIETUHKOBOI'O0 KOJBYaTbIX qepBeﬁ. Pazauunsie
MMpEACTaBUTCIIN TUIIA Konbuatsie YCpBU.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
BHenHee cTpoeHue 105K/1€BOr0 4epBs.

Tema 4.8. TUII MOJUTFOCKH (2 1)

OcoOeHHOCTH opraHu3aiivi MOJUIFOCKOB; CMCIIdHHAs II0JIOCThH TCJIaA. MHOP006pa3I/IC MOJIJIFOCKOB,
KJ1aCChI BpIOXOHOFI/IC, I[BYCTBOp‘-IaTLIC u lonoBoHOrne MOIIIIOCKH. 3HAYCHHE MOJUIIOCKOB B
6I/IOLICH033X. Poxb B J)KM3HHU YeNOBEKa U €r0 X03SHCTBEHHOM JeSITeIbHOCTH.

JdemoHcTpauus



Cxema cTpoeHHs OpIOXOHOTHX, JBYCTBOpPYaThIX M TOJIOBOHOTMX MOJUIIOCKOB. Paznuunbie
MIPEJICTAaBUTENIN TUIIA MOJUTFOCKOB.

JlabopaTopHble U NpakTHYecKue padoThl
BHerHee cTpoeHe MOJUTFOCKOB.
Tema 4.9. TUII YIEHWUCTOHOI'UE (7 u)

[IpoucxoxaeHnne W OCOOCHHOCTH OpraHMU3allMM WICHHCTOHOTMX. MHOroobpasue YIeHHCTOHOTHX;
kiaccel PakooOpasnsie, [laykooOpasusie, Hacekombie 1 MHoronoxxku. Kiace Pakoo6pazusie. O0mas
XapaKTEepUCTHKa KJacca paKkoOOpa3HBIX Ha IMPHMEpPE PEYHOro paka. BrpIcmine W HHU3IIKE paKH.
Muoroo6pa3ue u 3HaueHHE pakooOpasHbix B OumoreHo3ax. Kiacc IlaykooOpasznsie. OO6mias
XapakTepUCTHKa TaykooOpasHbeix. llaykm, ckopnuoHBI, Kiemu. MHoOrooOpasue W 3Ha4YeHHE
naykooOpa3Hbix B 6noiieno3ax. Kiacc Hacekombie. MuoOroo6pasue

HAaCCKOMBIX. 0611_[35{ XapaKTCPUCTHKA KJIaCCa HACCKOMBIX; OTPAAbI HACCKOMBIX C ITOJIHBIM W HCIIOJHBIM
MMPpCBPAICHHUCM. MHoroo6pa3He K 3HAYCHUC HACCKOMBIX B 6I/IOI_[6H0321X. MHOTOHOXKH.

JleMoHcTpan U

Cxema CTpoeHHsS PEYHOTO paka. PaznuyHble TPENCTABUTENIM HU3IIMX W BBICIIUX PaKOOOpa3HBIX.
Cxema crpoeHus nayka-kpecroBuka. Pasnnunble npencrtaButenu kiacca [laykooOpasubie. Cxembl
CTPOEHHUSI HACEKOMBIX Pa3IUYHBIX OTPSJIOB.

JlabopaTopHble M NpaKkTHYeCKHEe PA0OTHI
W3ydeHne BHEITHETO CTPOCHUS U MHOTOOOpa3Hsl YWICHUCTOHOTHX *.
Tema 4.10. TUTT UTJIOKOXHUE (1 u)

Obwas xapaxmepucmuxa muna. MHocoobpazue uenokoxcux; xnaccol Mopckue 36e30vl, Mopckue
edcu, I'onomypuu. Mroeoobpasue u sKo102utecKoe 3Hauenue.

JleMoHCcTpan U
Cxembl cmpoenuss MopcKou 36e30bl, MOPCKO20 exca u conomypuu. Cxema npudoHHo20 OUoyeHo3a.
Tema 4.11. TUITI XOPAOBBIE. [IOATUII BECYHEPEIIHBIE (1 u)

HpOI/ICXO)KIleHI/IC XOPAOBBIX; MOATHUIILL 6CqupeHHBIX 1 IIO3BOHOYHBIX. 0611_1351 XapaKTCPUCTHKA THUIIA.
IToaTun BquepeHHHCI JJAaHIICTHUK; 0COOEHHOCTH €T0 OopraHu3anvu U paclupoCTPaHCHUS.

JleMoHCcTpan U
Cxema cTpoeHus anieTHuka. Cxema meramopdo3a y aciuini.

Tema 4.12. IIOJATUIT IIO3BOHOYHBIE (HEPEITHBIE).



HAJIKJIACC PBIBBI (2 u)

OO0mrast xapakTepucTHKa M03BOHOYHBIX. [Iponcxoxaenne peid. O6mas xapakrepuctika poo. Kimaccs
Xpsamessle (akynbl u ckatbl) U KocTHble peIOBI. MHOrooOpasne KOCTHBIX PbIO: XPSIIEKOCTHBHIE,
KUCTEIephIe, BOSKOBIIIANINE | JIydenepble. MHOrooOpasue BHIOB U YepPTHI MMPUCHOCOOICHHOCTH K
cpene oOuTaHus. JKOIOTUYECKOE U XO3IHCTBEHHOE 3HAUYCHHE PHIO.

JdemoHcTpauus

Muoroo6pasue pp10. Cxema CTpOCHUS KUCTETIEPHIX U JTyYeTephiX phIo.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

OCOOCHHOCTH BHEIIHETO CTPOSHHSI PBIO B CBSI3H C 00Pa30M KU3HU*.
Tema 4.13. KITACC 3EMHOBOJHBIE (2 u)

I[TepBbie 3eMHOBOIHBIE. O0IIas XapaKTEpPUCTHKA 3¢€MHOBOIHBIX KaK MEPBbIX HA3eMHBIX MO3BOHOYHBIX.
becxBocThle, XxBocTaThle W Oe3HorHe ampuONHM; MHOrooOpasue, cpeaa OOMTaHUS M IKOJOTHYECKUE
ocobeHHocTH. CTpYKTypHO-(DYHKIIMOHAJIbHAsl OpraHM3alus 3€MHOBOJIHBIX Ha MpPUMEPE JIATYLIKH.
DKoJoru4eckas pojib 1 MHOrooopasue 36MHOBO/IHBIX.

JdeMoHCcTpanus

MHuoroo6paszue ampuduii. CxeMbl CTpOEHUS KUCTENEPHIX PhIO U 3¢MHOBO/IHBIX.
JlabopaTopHbIe U NpaKkTHYeCKHe padoThl

Oco0eHHOCTH BHEUIHETO CTPOEHUS JISATYILKH, CBI3aHHBIE C €€ 00pa30oM JKU3HU ™.
Tema 4.14. KITACC ITPECMBIKAIOUIHUECH (2 u)

HpOI/ICXO)KI[eHI/IC peHTI/IJII/Iﬁ. O6u1a51 XapaKTCPUCTUKA IMPECMBIKAOIINXCS KaK IICPBUYHOHA3EMHBIX
JKHNBOTHBIX. CTPYKTypHO'(i)YHKHI/IOHaJIBHaH opraHu3anuAa IMPECMBbIKAIOMIUXCA Ha IMPUMCEPE ALICPHUILIBI.
qCHIYI‘;IanBIC (SMCI/I, AepUulbl U XaMeJ]eOHLI), KPOKOAWJIBI W YCpPCIlaxXu. PaCHpOCTpaHCHI/IC n
MHOTOO6pa3I/Ie (I)OpM pCHTI/IJ'II/II\/'I; IOJIOKCHHUE B OKOJOTHYCCKUX CHCTEMax. BBIMCpIJ_II/IC rpyHIibL
MMPECMBIKAIOIUXCA.

JdemoHcTpauus

MHuoroo6pa3ue npecMmblkaomuxcs. CXxeMbl CTPOCHUS 36MHOBOHBIX U PETITUIIHH.
JlabopaTopHble U NpaKkTHYecKue padoThl

CpaBHHTeHBHBIﬁ AHAJIN3 CTPOCHUSA CKECJIICTOB UCPCIIaxu, AICPHUIIBI U 3MCU.

Tema 4.15. KJIACC TITULIBI (4 1)



[IpoucxoxaeHne NTUL; TEPBONTULIBI U UX MPEAKU; HACTOAIINE NTULBL. Kunerpyasle, Wiy JIeTalIue;
OceckuiieBble, WU Oeraroliue; MUHTBUHBI, WU IUIaBarolme nTuilbl. OCOOEHHOCTH OpraHM3aliy U
sKosiornueckas audPepeHInpoBKa JIETAIOMMX MTUIl (MITULBI Jieca, CTETNEeH U IYCTBhIHb, OTKPBITHIX
BO3/YIITHBIX IPOCTPAHCTB, OOJIOT, BOJIOEMOB U mobepexuii). OXpaHa v MPUBJICUYCHUE NTHII; TOMAITHHUE
nTULBL. Posib NITUI B IPUPOJE, )KU3HU YEJIOBEKA U €0 XO3SIICTBEHHOM JESITEIbHOCTH.

JleMoHCcTpanus

Mmuoroo6pa3ue ntui. CXembl CTPOCHHS PENITUIINN U TITHUII.

JlabopaTropHble M NpaKkTHYeCKHe PadoOThI

Oco0eHHOCTH BHEUTHETO CTPOCHHUS MITHUL], CBSI3aHHBIE C MX 00pa30oM KU3HU™.
Tema 4.16. KITACC MJIEKOIIUTAIOLIME (4 1)

[Tpoucxoxnaenue miexonurarmomux. [lepBo3Bepu (yrkoHoc u exuaHa). Husmme 3Bepu (cymuarsie).
Hacrosimue 3Bepu (mnanentapusie). CTpyKTypHO-(DYHKIIMOHAIbHBIE 0COOEHHOCTH

OpraHu3alMi MIIEKONMTAIONIMX Ha HpuMepe coOaku. DKoJoruyeckas poJib MIIEKONUTAIOIUX B
IIPOLIECCE Pa3BUTHUS KUBOW IPUPOABI B KaNHO30MCKOM 3pe. OCHOBHBIE OTPsAbl ILIALCHTAPHBIX
miekonuraomux:  Hacekomosinnble, Pykokpeuible, ['peisyHbl,  3aiinieoOpasHble,  XWUILHBIE,
Jlacronorue, KurooOpasueie, HemapnokomnbiTHble, I[lapHokoneiTHble, Ilpumarel u np. 3HaueHue
MJIEKOTIMTAIOIIUX B NPUPOAE M XO3SIMCTBEHHOM NEATENILHOCTH 4desoBeka. OXpaHa LIEHHBIX 3BEpEew.
Jlomantaue miexonurtarounme (KpymnHbIi U MEIKUHA porarblii CKOT U JIpYrHe CeNbCKOXO035HCTBEHHbBIE
JKUBOTHBIE).

JleMoHcTpan U

CxeMbl, OTpaXkarollue SKOJOTHUECKYI0 Au(dEepeHIIUPOBKY MJIEKOMUTAOMUX. MHOrooopasue
MJICKOIIUTAOIIUX. CxeMsl CTpOCHUA peHTI/IHI/Iﬁ 1 MJICKOIIUTAIOIINX.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
W3ydeHne CTpOeHUS MIIEKOTUTAIOITIX *.

PacriozHaBaHue XKUBOTHBIX CBOEH MECTHOCTH, OINpPEAENCHHE MX CHUCTEMAaTHYECKOTO TOJOXKEHHS M
3HAYEHUS B KU3HU YeJIOBEKA™,

Paznen S. Bupycsi (2 u)
Tema 5.1. MHOT'OOBPA3UE, OCOBEHHOCTU CTPOEHU A

N ITPOUCXOXIEHUA BUPYCOB (2 )



OObmas xapakTepuctuka BupycoB. Mcropus mx orkpeiTus. CTpoeHHe BHpyca Ha IpuUMeEpe BUpyca
TabayHON Mo3aWkHu. B3aumopeiicTBue BHpyca W KICTKH. BHUpychl — BO30yIUTENIM OIMACHBIX
3aboseBaHuil yenoseka. [Ipodunaktuka 3a6oneBanus rpunmnomM. [IpoucxoxaeHne BUPycoB.

JleMoHcTpan s

Mopnenn pa3iauuHbIX BHUPYCHbIX dYacTull. (CXeMbl B3aUMOJEIHCTBUS BHpyca M KIETKH IpuU
TOPU30HTAJILHOM U BEPTHKAJIBHOM THUIAX nepenayn uHpekuu. CxeMbl, OTpaskaroliye IpoLecc

pa3BUTHUS BUPYCHBIX 3a00JIEBaHUH.
3akiouenue (1 9)

Oco0eHHOCTH OpraHu3alui ¥ MHOT00Opa3ue JKUBBIX OpraHu3MoB. OCHOBHBIE 00JACTH MPUMEHEHUS
OMOJIOTMYECKHUX 3HAHHH B NMPAKTHUKE CEIbCKOTO XO3SHCTBA, B Psilie OTpaciell MPOMBIIUICHHOCTH, MIPH
OXpaHe OKPYKAIOIIEH CpeJbl M 3M0POBbS YETIOBEKa.

PezepBHOe Bpemsi— 3 4.
TEMBI IPOEKTHOM Y UCCJEJOBATEJBCKOM NESATEJIBHOCTH .7 knace

1. Meroasl oOHapyxkenusi Oaktepuil. MccnegoBanue Ha OaKTepUaIbHYIO 3arpsi3HEHHOCTb BO3/yXa
KJIACCHOM KOMHATBI, TIOBEPXHOCTH KOXu pyK. HccnemoBanme sddexktuBHOCTH — ACHCTBUS
aHTUOAKTEPUAIILHOTO U OOBIYHOTO TYaJE€THOTO MbLIIA.

2. Bo3amoxHOCTH M3yueHus: OakTepuil ¢ MOMOIIBbIO CBETOBOTO MUKPOCKOIA.

3. BolsiBneHue oNTHMAaibHBIX YCIOBHMM BBIpAIlMBaHMs IUIECHEBOTO Tpuba MyKOpa Ha pas3InYHBIX
cyOcTpaTax 1 BO3MOKHOCTEH €ro Mpou3pacTaHusi COBMECTHO C EHUIIUIIIOM.

4. CpenoOHbIE U AJOBUTHIE TPUOBI HAILIETO Kpasi. Y CJIOBHO Che10OHbIE TPUOBI.

5. JIumaitHuku Kak OMOMHIUKATOPHI CTETIEHH TEXHOTEHHOTO 3arps3HEHUs BO3ayXa. JIMXeHOMHANKAIUS
BO3/yXa ONPEAECICHHOTO paiiOHa.

6. WccnenoBanre pacTeHUN B IIKOJBHBIX U JOMAIIHUX aKBApUyMaxX Ha MPUHAIEKHOCTh K TPYIINE
BOJIOPOCIIEH.

7. HBGTO'—IHBIC YacCbl 1 BO3BMOKHOCTb UX CO3JaHW HA IIPUIIKOJIBHOM Y4YacCTKeE.

8.0OcBOCHHE METOJMKH BBIPALIUBAHUS OJHOKJIETOYHBIX (MH(GY30pui, ame0), KHUIIEYHOMOJIOCTHBIX
(rumpa) B mKoJgbHOU Jaboparopuu. [loAroroBka m mpoBeAeHHUE O3HAKOMUTEIBHBIX JIA0OPATOPHBIX
paboT ¢ HUMU JJI MJIQIIINX [IKOJFHUKOB B PAMKaX WX SKCKYPCHI B IIKOIBHBIN <OKUBOH YTOIOKY.

9. HabGmoieHue 3a KU3HEAESITENbHOCTHIO U ONMKCAHUE YKMU3HEHHOTO IUKIA yIUuTKU (6a00ukw, mayka,
3€pHOBOM MOJIH U T. ]1.).

10. MadopmamoHHO-HCCIeI0BATEIbCKIE TPOCKTHI:



«HaBwuranus y )KUBOTHBIX»;
«Macrepa kamyhisixay;
«[IpuHIIMT MOJIeTa Y HACEKOMBIX, ITHUI] U UCKYCCTBEHHBIX JICTATEIIbHBIX alnapaToBy.

11. MexnpenmeTHblii PoeKT <«OKUBOTHBIE — HOCHUTENM OINPEICICHHBIX UYEJIOBEYECKUX KAuyeCTB B
CKa3Kax U OacHIX».

buosorus. Yenosek. 8 kiaacce (70 4, 2 4 B Hez1em10)

Pa3nes 1. MecTo 4esnoBeka B cucTeMe OpraHnyeckoro mupa (2 )

YenoBek Kak 4acTh >KMBOM NIpHUpPOABI. MeCTO 4YenoBEeKa B CHUCTEME OpPraHMYeCKOro Mupa. UepTsl
CXOJICTBA 4€JOBEKa M KUBOTHBIX. CXOJCTBO U pa3jMuus YEJIOBEKA U YEIOBEKOOOPa3HBIX 00E€3bsH.
YenoBek pa3yMHBbIN.

JleMoHcTpan s

CkeneTsl YelloBeKa M MO3BOHOYHBIX. TaOJHIIBI, CXEMbI, PUCYHKH, PACKPBIBAIOLINE YEPTHI CXOJCTBA
YeJI0BEKa U )KUBOTHBIX.

Pa3nen 2. [Ipoucxo:kaenue yenoBexa (2 9)

buonoruueckue u comnuanbHble (aKTOpbl aHTPOMOCOLMOIeHe3a. JTalbl aHTPONOreHe3a U (PaKTopsbl
CTAaHOBJICHUS YeJIOBEKa. Packl uesnoBeka, uX MPOUCXOKIACHUE U €IMHCTBO.

JAeMoHcTpanus

Mopnens «lIpoucxoxaenue yenoBeka». Mojenu OCTaTKOB MaTepUalbHOM MEPBOOBITHON KYJIbTYpPBI
yenoBeka. M300pakeHne nmpeacTaBuTeNel pa3IMuHbIX pac YyelloBeKa.

Pa3nen 3. KpaTkas ucropusi pa3BUTHA 3HAHMI
0 CTPOEHUH M PYHKIHUSX Opranu3ma yesaoseka (1 u)

Hayku o uenoBeke: anaromusi, GuU3HONOTHs, TUTHEHA. Benrkue aHaTOMbI B Qu3uonoru: [ummokpar,
Knapnnii I'anen, Aunpeac Bezanuid.

JleMoHCcTpan U
[TopTpeThbl BEIMKUX y4EHBIX — aHATOMOB U (PU3UOJIOTOB.

Pa3nes 4. O61muii 0630p crpoeHust M GyHKIUI OPpraHu3Ma 4ejioBeka (4 1)



Knerounoe CTPOCHUEC OpraHu3Ma. Txanu: SIIUTCIINAIIBHBIC, COCAMHUTCIIbHBIC, MBINICYHBIC, HCPBHAA.
OpI‘aHH YCJIOBCYCCKOI'o opranmusma. CucreMbl OpTraHoOB. B3aumocBs3b OpraHOB U CUCTEM OpPraHOB Kak
OCHOBA roMecocTrasa.

JleMoHcTpan s

CxeMblI CTpOEHUS CUCTEM OPraHOB YeJIOBEKa.
JlabopaTopHble U NpakTHYecKue padoTbl

H3ydeHrne MUKPOCKOIIMYECKOTO CTPOCHUSI TKAHEH.
PacrioznaBanue Ha TabnMIIax OPraHOB U CUCTEM OPI'aHOB.
Paznen 5. Koopaunanus u peryasiust (10 9)

['ymopanbHast perynsiiusi. JKene3sl BHYTpEHHEW cekpennd. ['OpMOHBI M WX poOJib B OOMEHHBIX
npoueccax. HepBHo-rymopainbsHas perynsanus.

JleMoHcTpan s

CxeMbl cTpOeHUs IHJIOKPUHHBIX »Kene3. TaOiuibl, WUIIOCTPUPYIOLIHE CTPOEHUE, OHMOJIOIMYECKYIO
AaKTUBHOCTb U TOYKHU IPUJIOKEHUS TOpMOHOB. DoTorpaduu OGONBHBIX C Pa3IMYHBIMU HapyLIICHUSIMHU
GbyHKUIMN SHAOKPUHHBIX *kene3. HepBHas perynsauus. 3HauyeHue HEpBHOM cucteMsl. LleHTpanbHas u
nepugepruyeckas HEpBHbIE CHCTEMbl. BereraTMBHass M coMaTH4ecKas YacTH HEPBHOH CHCTEMBI.
Pednekc; mposeneHue HepBHOro wummyiabca. CTpoeHHe M (YHKIHMM CIUHHOIO MO3ra, OTJIENOB
roJIOBHOrO Mo3ra. bosnpime nomymapus ronoBHoro mosra. Kopa Oonpliux nomymapuil. 3HadeHue
KOpPBbI OOJIBIINX MOJIYHIapUN M €€ CBSI3U C APYTUMHU OTAenaMu Mo3ra. OpraHbl 4yBCTB (aHAJIU3aTOPHI),
ux crpoeHue u pynkuuu. CtpoeHue, PyHKIMHM U TUTHEHa opraHoB 3peHus. CtpoeHue u (pyHKUUU
opranoB ciyxa. [Ipeaynpexaenue HapymeHuit ciyxa. Opransl ocsi3anusi, BKyca, 00OHsHHs. [ urueHa
OpraHoOB YYBCTB.

JdemoHcTpauus

Mopenu roioBHOTO MO3Ta, OpraHoB YyBCTB. CXeMbI pe(hIEKTOPHBIX AYT 0€3YCIOBHBIX PeQIIEKCOB.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3yuenue roJoBHOr0O Mo3ra uejaoBeka (1o MyJsikam).

N3ydeHne usmMeHeHus pa3Mepa 3padka.

Pa3nen 6. Onopa u aBuxenne (8 u)

Ckener 4enoBeKa, €ro OTJEINbl: OCEBOW CKEIET, CKENET MOsIcOB KoHeuHocTel. OCOOEHHOCTH CKeneTa
4eJI0OBEKA, CBSI3aHHbIE C TPYJAOBOMU AESITENBHOCTBIO U NMPAMOXO0KIeHHEM. COCTaB U CTPOEHHE KOCTEH:
TpyOuarbie U ryouarsie KocTH. PocTt kocreil. Bo3pacTHble M3MEHEHHsI B CTPOCHUU KOCTEW. THIIBI



COCTMHEHMS KOCTeH. 3a00IeBaHMsI OMTOPHO-IBUTATEIIHHOM CUCTEMBI B UX MpOodUiIakTHKa. MbIeqHas
cucrema. CtpoeHue W pa3BuThe MbIl. OCHOBHBIE TPYNIbI MBI, uX (QyHKIHH. Pabora Mprm,
CTaTW4ecKas M JAWHAMHYECKass Harpy3ku. Ponb HEpBHOW CHUCTEMbI B PETyJSIUH PaOOThI MBIIII.
YTomiienue MBI, POJIb AKTHUBHOI'O OT/JAbIXa B BOCCTAHOBJICHHUH AKTHBHOCTHU MBIIIIEYHON TKaHH.
3HadyeHrne (U3NYECKON KyIbTYpbl M pEeXKUMa TpyAa Ui NPaBUIBHOTO (OPMHPOBAHUS OIMOPHO-
HBHF&TCHBHOﬁ CHUCTCMBI.

JdemoHcTpauust

Ckelner 4elioBeKa, OTIENbHBIX KocTed. Pacmuibl kocteil. [lpuembl okazaHus MEpPBOM MOMOIIU MPHU
MOBPEXICHUSIX (TpaBMax) OMOPHO-IABUTATEIHLHONU CUCTEMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl

N3yuyenune BHEUTHETO CTPOCHUS KOCTEH.

W3mepeHne Macchl U pocTa CBOEr0 OpraHu3Ma.

BrisiBieHre BIUSHUS CTATHUECKON M TUHAMUYECKON HArpy3Ky Ha YTOMJICHUE MBIIIIII.
Pa3nen 7. BuyTpennsisi cpena opranusma (3 4)

[lonsitue «BHYTpeHHSIA cpena». TkaHeBas XUIKOCTb. KpoBb, ee cocTaB M 3HaU€HHUE B OOCCIICYCHUH
JKU3HEACITENIBHOCTA ~ OpraHu3Ma. KJeTouHble SJEMEHThl KPOBU: DPUTPOIUTHI, JICHKOIUTHI,
TpoMOouuThl. [lmasma kpoBu. CBepThiBaHue KpoBU. [pynmel kpoBu. Jlumda. HMmmyHUTET.
Wudexkunonnsie 3adoneBanus. [IpenynpenurensHbie npuBuBKU. llepennBanue kpoBu. J[oHOpPCTBO.
3nauenue pabom Jl. I[lacmepa u U. . Meunuxosa 6 obracmu ummyHumema.

JAeMoHcTpanus

Cxembl U TabJIUIIBI, TOCBSIIIEHHBIE COCTaBY KPOBH, TPYIIIIaM KPOBH.
JlabopaTopHbIe U NIpaKTHYeCKHue padoThl

I/I3yquHe MHKPOCKOITHYCCKOI'0 CTPOCHHA KPOBH.

Pa3nen 8. Tpancnopr Bemects (4 1)

Cepauie, €ero CTpoCHHE U PEryislus JeSTeNbHOCTH. BoNbInoil M Manblii Kpyrm KpoBOOOpaIleHus.
JIumpooOpamienue. [IBmwkenue kpoBu mo cocyaaM. KpossiHoe naBieHue. 3a0ojieBaHHS OpPraHoB
KpPOBOOOpAIIEHUSI, UX MPEAYIPEKICHHE.

JdeMoHcTpanus

Mopnens cepana yenoBeka. TaOMUIBl U CXEMBI, UJUTFOCTPUPYIOIINE CTPOCHHUE KIETOK KPOBU U OPTaHOB
KpOBOOOpaIICHHUS.

JlabopaTopHble U NpakTHYecKue padoThl



N3mepennie KpoBSTHOTO JABJICHHUSL.
Omnpenenenue myabca U MOACUET YKCia CepICYHBIX COKPAICHHH.
Pa3znen 9. Abixanue (5 4)

[TorpebHOCT OpraHm3Ma uejaoBeKa B KHCIOpojae Bo3ayxa. OpraHbl JAbIXaHHS, HX CTPOEHHUE.
JbixarenbHble ABMKeHUs. ['a3000MeH B jerkux, TkaHsax. IlepeHoc razos spurpouuTamMmu

U I1a3MoH KpoBu. Perymsauusa neixanus. MckyccrBeHHOe nbixanue. ['010coBoi amnmapar.
JdemoHcTpauus

Mopaenu ropTaHu, JICTKHUX. CXGMLI, WIUIIOCTPUPYIOIHUE MCEXaHWU3M BJOXa W BbIAOXA, IIPUCMBI
HNCKYCCTBCHHOI'O AbIXaHHA.

JlaGopaTopHble U NpaKkTHYecKHe padoThl
OrnpezesieHne 4aCcTOThI JbIXaHUS.
Pa3nen 10. IIumeBapenue (5 u)

[TutarenbHble BellecTBa M MUIIEBble MPOXyKThl. IloTpeOHOCTH yenoBeka B MHUIIE M IMUTATEIbHBIX
BemiecTBax. Butamunuel. IlumeBapenue. CrpoeHne ©  (QYHKUMHM OpraHoB — IUINEBAPEHUS.
[TumieBapuTenbHbIE KeNe3bl: MEeYeHb M MOJPKENyI0YHas jKejle3a. JTalbl MPOLECCOB MUIIEBAPEHUS.
Hccneoosanus U. 1. Ilasnosa 6 obnacmu nuwegapenus.

JdemoHcTpauus

Monens Topca yenoBeka. Myski BHyTPEHHUX OpraHOB.
JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

Bo3zgeiicTBue xKenyJ0uHOTO COKa Ha OCJIKH, CIIFOHBI — Ha Kpaxmall.
Omnpenenenre HOPM PaLlMOHAIIBHOTO ITUTAHMUS.

Pa3nes 11. O0MeH BelecTB M 3Hepruu (2 u)

OO6mas xapakTepucTuka oOMeHa BenlecTB U sHepruu. [lmactuueckuil u 3HepreTuyeckuil 0OMeH, Ux
B3aMMOCBS3b. BuTaMuHbI, UX poib B 0OMeHe BellecTB. [ unoButamMuHo3. [ unepBuTaMuHo3.

Pa3nen 12. Boigenenue (2 u)

Koneunsle mpoayktsl oOMeHa BemiecTB. Opranbl BbiieneHus. [louku, ux crpoeHue u (QyHKUIHUU.
O6pa3zoBanue Mo4H. Pob KOKH B BHIBEIEHUH U3 OPraHW3Ma IMPOJTYKTOB 0OMEHa BELIECTB.

JdemoHcTpauus



Mopenp noyex.
Pa3nen 13. IloxkpoBsl Tes1a (3 u)

Crpoenue u GyHKIMH KOXH. Poiab KOXHM B TeIJIOpPEryislUd. 3akajiuBaHue. | UrHeHHuYecKue
TpeOoBaHUs K ojiexk1e, 00yBH. 3a00IeBaHMs KOKU U X IPEIyNPEKICHUE.

JdemoHcTpauus
CXeMbl, WILTIOCTPUPYIOIIHE CTPOSHUE KOKHBIX TOKPOBOB YEIIOBEKA, IPOU3BOIHBIE KOXKHU.
Pa3nen 14. PasmHuoskenue u pa3purue (3 9)

Cucrema OpraHoB pa3MHOMKEHHs: CTpoeHue u rurueHa. OmnogorBopeHue. BryTtpuyrpobHOe
pasButHe, poabl. Jlaktanus. Poct u pasButue pedenka. [lnannpoBanne ceMbu.

Pa3nen 15. Boiciias HepBHasi 1eATEJIbHOCTD (5 1)

Pediiekc — ocHoBa HepBHOU aesTenbHOCTU. HMccrnedosanusi U.M. Ceuenosa, U. Il.1lasnosa, A. A.
Yxmomckozo, I1. K. Anoxuna. Bunpl pednexkcoB. @opmel moseaeHusi. OCOOEHHOCTH BbICIIEH HEPBHOM
JIeATEIIHOCTH U NOBENCHMs 4YenoBeka. Ilo3HaBaTenbHble mpouecchl. TopmoxkeHue. THIbl HEpBHOU
cuctembl. Peub. Mpiniuienue. Co3Hanue. buonormdeckue putmbl. COH, €ro 3Hau€HUE U TUTHEHA.
['uruena ymctBeHHoro tpyaa. [lamare. OMoruu. OcoO0eHHOCTH MICUXHUKHU YETOBEKa.

Pa3nes 16. YesioBek u ero 310posbe (4 u)

Cobinto/ieHne CaHUTapHO-TUTMEHMYECKUX HOpPM W MpaBWil 370poBoro obpasza »xu3HH. OxazaHue
nepBoi JOBpayeOHON NOMOIIM NpU KpPOBOTEUEHUH, OTPABICHHWU YTapHbIM Tra3oM, CIIACEHUU
YTOIAIOIIETO, TPaBMax, 0KOrax, OOMOPOXKEHUU. YKpeIsIeHUE 370POBbs: JBUTATEIbHAS aKTUBHOCTb,
3akanuBaHue. MakToOpbl pUCKa: CTPECCHI, TMINOJWHAMHUS, NepeyToMieHue. BpeaHble MPUBBIUKK, HX
BIIMSIHUE HA 370pOBbE UeNoBeKa. YenoBek U okpyxaromas cpena. OkpyxKarwolas cpea Kak HCTOUYHUK
BelecTB U sHeprun. Cpena oouranus. [IpaBuia nmoBeneHns 4enoBeKa B OKPYKaOIIeH cpee.

JlabopaTopHbIe N IpaKTHYeCKHe padoThl

N3yuenne npueMoB OCTaHOBKHM apTEPHUAIBLHOTO U BEHO3HOI'O KPOBOTEUYEHUIA.
AHanu3 ¥ OlleHKa BIUSHUS Ha 3/I0pOBbE YeloBeKa ()aKTOPOB OKPYIKAIOIICH CpeIbl.
Pe3zepBHoe Bpemsi— 1 u.__

Buosiorus. O6ume 3akoHOMepHOCTH. 9 Kiacc (68 4, 2 u B Henelo)

BBenenue (3 4)

MecTo Kypca B cUCTEME €CTECTBEHHO-HAyYHBIX JUCIMILINH, a TaKKe B Ouojorndeckux Haykax. Llenu
U 3a/la4¥ Kypca. 3HaueHue mpeaMera uisd MOHUMaHUs €JMHCTBA BCETr0 UBOTO U B3aMO3aBUCUMOCTH
Bcex dacted Owuochepsl 3eMiau. YPOBHH OpraHU3aIlMU >KH3HU: MOJICKYJISIPHO-TCHETHYECCKUH,



KJICTOYHBIN, TKAHEBBIM, OPTaHHBIA, OPTaHU3MEHHBIN, MOMYJSIITUOHHO-BUAOBON, OMOTEOIEHOTHIECKUI
u OuocdepHbIii. ENMHCTBO XMMHYECKOTO COCTaBa JKUBOM MaTEpHUH; OCHOBHBIC TPYIIITBI XUMUYECKHIX
AJIEMEHTOB U MOJIEKYJ, 00pa3yrolue KUBoe BemecTBo onochepnl. Kilerounoe cTpoeHre OpraHu3MoB,
Hacemsomux  3emmo. OOMEH BEIIeCTB W CaMOpEryysius B  OHOJOTHYECKHX CHCTEMaXx.
CaMOBOCIIpOU3BE/ICHHE; HACIEACTBEHHOCTh M HM3MEHYMBOCTh KaK OCHOBAa CYIIECTBOBAHUS KUBOU
Marepuu. Poct m pazButme. PazapakumocTb; GopMbl H30HUpaTEIbHOM pEaKIMu OpPraHU3MOB Ha
BHEIIIHUE BO3JCHCTBUA. PUTMHUYHOCTD MPOIECCOB KUZHEACIATCIBHOCTH; OMOJIOTHYECKUE PUTMBI U UX
3HauYeHHe. JIMCKPETHOCTh JKMBOTO BEIIECTBA M B3aMMOOTHOIIEHUS YacTH M IEJOro B OMOCHCTEMax.
DHEpPro3aBUCUMOCTD JKHUBBIX OPraHU3MOB; (popMbl moTpedsieHus SHepruu. LlapcTBa )KUBOM MPUPOIBI;
KpaTKasi XapaKTepUCTUKAa €CTECTBEHHOW CHCTEMbI KIacCH(PHUKAIMU KUBBIX OpraHU3MOB. BumgoBoe
pazHooOpasue.

JemoHcTpauus

Cxembl, OTpaxarolue CTPYKTYPhI LIAPCTB KUBOW MIPUPOIBI.

Pa3nen 1. CTpykTypHasi opranu3anus ;kKMBbIX opranu3mMoB (10 u)
Tema 1.1. XUMUNYECKAS OPTTAHU3ALIUA KIIETKU (2 u)

DJeMEHTHBI COCTaB KIETKU. PacmpoCTpaHEeHHOCTh AJIEMEHTOB, WX BKJIAJ B OOpa3OBaHHE KHBOMN
MaTepul M OOBEKTOB HEXMBOH NpUPOAbl. MaKpo3lIeMeHTbl, MHKPOAJIEMEHThI, HMX BKJIAJ B
o0pa3oBaHUE HEOPraHWYECKMX M OpraHMYecKMX MOJIEKYJ >KHBOro BellecTBa. Heopranuueckue
MOJIEKYJIbl KHMBOTI'O BellecTBa. Bona; ee XxuMmuyeckue cBoiicTBa M Ouonoruyeckas poib. Comu
HEOPraHMYeCKUX KHMCIIOT, UX BKJaJ] B 0OECHeueHHe MPOLECCOB )KU3HEASATEIbHOCTH U MOJIepKaHue
romeocras3a. Poib KaTHOHOB M aHHMOHOB B OOECIEUEHMH IPOLIECCOB XKU3HeaesATenpHocTH. OcMoc U
OCMOTHYECKOE J]ABJIEHUE; OCMOTUYECKOE MOCTYIJICHUE MOJIEKYJI B KIE€TKy. OpraHu4eckie MOJIEKYIIb.
buonoruueckue nmonuMepsl — O€NKHU; UX CTPYKTypHas opraHuzauus. OyHKIMH OEIKOBBIX MOJEKYII.
VYrneBoabl, UX CTpoeHHE U Ouojoruueckass poiib. JKUpbl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT
KJIETOUYHBIX MeMOpaH W UCTOYHMK 3Hepruu. JHK— monexynsl HacinencTBeHHOCTH. Pemyrumkarnus
JHK, nepemaua HacneacTBeHHOM wuH(popMalMM U3 TMOKOJeHUs B mokojeHue. Ilepemaua
HacJIe/ICTBEHHOM HHpoOpMalnuu U3 Aapa B nuTorviasmy; TpaHckpunuus. PHK, ee crpykrypa u
¢byuknun. Uadopmanronusle, TpancnopTHele, pudbocomanbabie PHK.

JdeMoHcTpanus

OObemMHBIE MOJENU CTPYKTYpHOM OpraHuM3alii OHOJOTMYECKMX MOJUMEpOB — OEnKoB U
HYKJIEMHOBBIX KHUCJIOT, UX CPABHEHHE C MOJENISIMA UCKYCCTBEHHBIX MOJIMMEPOB (HaIpUMep,

MOJMBUHUIIXIJIOPHJIOM).
Tema 1.2. OBMEH BEHIECTB U [IPEOBPA3OBAHUE SHEPT'UU B KJIETKE (3 1)

OOmeH BemlecTB U NpeoOpa3oBaHUE DSHEPIUU B KIETKE. TpaHCHOPT BELIECTB uepe3 KIETOUHYIO
meMOpany. IluHo- u daronuTo3. BHyTpukieTOoyHOE MNHIEBapeHHE M HAKOIUICHHWE SHEPruu;
paclierieHue TIIIoKo3bl. buocuHTes 0elIKoB, )KUPOB U YIIIEBOJOB B KIIETKE.



Tema 1.3. CTPOEHUE U ®VHKIMU KJIETOK (5 u)

[TpokapuoTnueckue kieTku: ¢popma u pazmepsl. LluTomnasma GakrepuanbHOi kieTku. Opranuzanus
MeTabonr3Ma y MpokapuoT. ['eHernueckuii anmapar Oakrtepuil. CriopooOpa3oBanue. PazmHokeHHE.
MecTo u poib IpokapHoT B OMolieHO3aX. DykapuoThueckas kierka. l{uromnasma sykapuoTHYecKon
kieTkd. OpraHenisl HUTOIIa3Mbl, X CTpYKTypa U pyHKuuu. Llutockener. Bxitodyenus u ux poib B
MeTabonu3me KieTok. KilerouHoe sapo — IEHTp yNpaBieHHs >KU3HEAEATEIbHOCTBIO KIIETKH.
CTpyKTypbl KJIETOYHOIO siapa: sJIepHas 000JI04YKa, XPOMAaTUH (T€TEPOXPOMATHH), SIPBILIKO.
OcoOeHHOCTH CTpPOEHUsl pPaCTUTENbHON KieTku. JleneHue kieTok. KieTkn B MHOTOKJIETOYHOM
opraam3me. [loHsiTHe O AUQPGEPEHIUPOBKE KICTOK MHOTOKJIETOYHOTO OpraHu3Ma. MHTOTHYECKHUU
UK uHTEep(da3a,

peayiimKanusa I[HK, MMUTO3, (1)83[;1 MHUTOTHYCCKOIo ACICHUA U Hp606p330BaHI/I${ XPOMOCOM.
buonorndyeckuii CMbICI M 3HAaUECHUE MUTO3a (6CCHOJ'I06 Pa3MHOXKCHHC, POCT, BOCIIOJIHCHUC KIICTOYHbIX
IIOTCPL B (1)I/ISI/IOJ'IOFI/I‘I€CKI/IX K IIaTOJIOT'MYCCKHUX YCJ'IOBI/IHX). Knerounas TCOpUA CTPOCHUA OPraHU3MOB.

JleMoHCcTpan U

[IpyHuMNMaIbHBIE CXEMBl YCTPOMCTBA CBETOBOIO M AJIEKTPOHHOIO MHKPOCKONOB. (CXeMbl,
WUTIOCTPUPYIOIIME METOAbl MpenapaTUBHOM OMOXMMHUHM U MUMMYHoJoruu. Mogenu kinetku. Cxembl
CTPOEHHsI OPraHOUIOB PACTUTEIBHOW M JKMBOTHOM KJIETOK. MuUKponpenaparsl KJIETOK PacTeHUH,
KUBOTHBIX U OJHOKJIETOYHBIX I'puOOB. DUTYpHI MUTOTHYECKOTO JEJICHHS B KJIETKAaX KOpEIIKa JTyKa
0]l MUKPOCKOIIOM M Ha cxXeMe. Marepuaibl, pacCKa3bIBaroIue 0 Ouorpadusx ydeHBIX, BHECIIHX
BKJIQJl B pa3BUTHE KJIETOYHON TEOPUHU.

JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

W3ydeHue kneTok OakTepuil, pacCTeHU U )KMBOTHBIX Ha TOTOBBIX MUKpOINpenaparax ™.
Pa3nes 2. PazMHokeHHe M HHAUBHUYAJIbHOE PAa3BUTHE OPraHU3MOB (5 )

Tema 2.1. PASMHOXEHUE OPTAHMU3MOB (2 u)

CymHocTs U GOpMBI Pa3MHOXKEHHUSI OpraHu3MoB. becnosnoe pa3sMHOXXKEHUE PAacTeHUN M >KUBOTHBIX.
[TonoBO€ pa3MHOKEHNE )KUBOTHBIX M PACTEHHI; 00pa3oBaHKE MOJOBBIX KIETOK,

OCEMEHEHHE M OIUIOJIOTBOPEHHE. BHOiornveckoe 3HaueHHE TMOJIOBOTO pa3MHOXKEHHS. [ameToreHes.
[Tepuoel 0Opa3oBaHUs MOJIOBBIX KJICTOK: Pa3MHOXKEHHUE, POCT, CO3peBaHue (Melo3) U (GOpMHUPOBAHUE
MOJIOBBIX KJIeTOK. OCOOCHHOCTH criepMaToreHes3a u oBorenesa. OioI0TBOPEHHUE.

JdeMoHcTpanus
[Tnakatel, WIUTIOCTPUPYIOLIME CIIOCOOBI BEreTaTMBHOIO pPAa3sMHOXKEHHUS IUIOJOBBIX JEPEBHEB U
OBOIIHBIX KyJNbTyp. Mukponpenapatsl sifnexinerok. dotorpaduu, oTpaxarouiye pazHoodpasue

MMOTOMCTBA Y OJTHOU Taphl POJIUTEIIEH.

Tema 2.2. UHIUBUIY AJTbHOE PABBUTUE OPTAHU3MOB (OHTOT'EHE3) (3 )



OMOproHaNBHBIA Tieproj; pa3BuTHsA. (OCHOBHBIE 3aKOHOMEPHOCTH JpoOJieHHs; 00pa3oBaHHE
OJTHOCJIOMHOTO 3apojbiiia — OxacTyisl. ['acTpynsnus; 3aKOHOMEPHOCTH 00pa30BaHuUs JIBYCIOHHOTIO
3apojsiiia— ractpysisl. [lepBuuHbIil opraHorenes u AanbHeWmas 1udGepeHInpoBKa TKaHEeH, OPraHoB
u cucreM. [TocTaMOproHanbHbIN iepuoa pazBuTHs. PopMbl TOCTIMOPUOHATILHOTO EPUOJIA PA3BUTHSI.
Henpsimoe pasBuThe; MOJNHBIA M HEMOJHBIM Meramop¢o3. buomormueckuil cMbICT pa3BUTHS C
metamopo3zom. [Ipsimoe pasButue. Poct onpeneneHHbIi 1 HeonpeaeneHHbIIH.

JdemoHcTpauus

Tabmuupl, WUIOCTpUpYIOLIUE IMpouecc Meramopdo3za y Oecrno3BOHOYHBIX (KECTKOKPBUIBIX U
YeIyi4aTOKPBUIBIX HACEKOMBIX ) M TTO3BOHOYHBIX (aM(puOuii).

Pa3nen 3. HacjieicTBEHHOCTh H H3MEHYHUBOCTH Opranu3mMon (20 )

Tema 3.1. BAKOHOMEPHOCTU HACJIEJJOBAHU S ITPU3HAKOB (10 4)

OtkpeiTe I'. MeHaeneM 3aKOHOMEPHOCTEH HacleOBaHUS MPU3HAKOB. [ 'MOPUIOIOTHYECKUIA METO
U3YYEHHUs HACJIEICTBEHHOCTH. MOHOrMOpUAHOE M MOJUTUOPUIHOE CKpeUIMBaHuE. 3aKoHbl MeHens.
HeszaBucumoe u cremseHHoe HaciegoBaHue. ['eHeTnueckoe omnpeneneHue nosa. ['eHOTu Kak
1IeJIOCTHAsI cUcTeMa. B3anmoielicTBre reHOB B ONPEICIICHUN TTPU3HAKOB.

JleMoHCcTpaL U

KapTtsl xpomocoMm yenoBeka. POIOCIOBHBIE BBIAAIOMIUXCS MPEICTABUTENEH KYJIbTYPbl. XPOMOCOMHBIE
AHOMAJIUU YeJIOBeKa U UX (PEHOTUITUYECKHUE MPOSIBICHUS.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
Penienne reHeTUUECKUX 3aa4 U COCTaBICHUE POJOCIOBHBIX.
Tema 3.2. 3BAKOHOMEPHOCTU UBMEHYUBOCTH (6 1)

OcHoBHble (OpMBI U3MEHUYMBOCTU. ['€HOTHNHMYECKass W3MEHUMBOCTb. MyTalnuu. 3HaueHue MyTauui
JUIsl TIPAaKTUKU  CEIbCKOTO XO03sAicTBAa U OuorexHosorud. KomOMHAaTHBHas HW3MEHUYUBOCTD.
OBOIIOIUOHHOE 3Ha4YEHHE KOMOMHATUBHON W3MEHYUBOCTH. deHoTUNINYECKAs, WIn
MOIU(UKAIIMOHHAs, U3MEHYUBOCTh. Posib yCIOBUI BHEHIHEW cCpeibl B PAa3BUTUHM M MPOSBICHUU
MIPU3HAKOB U CBOMCTB.

JdeMoHcTpanus
[Tpumepsl MOAMPHUKAITMOHHON NU3MEHYHBOCTH.
JlabopaTopHble U NpaKkTHYecKue padoThl

[TocTpoeHnre BapHWallMOHHOW KPHUBOHM (pa3Mepsl JIMCTHEB PACTCHHI, aHTPOIOMETPUYECKUE TaHHBIC
YYaIuxcs).



Tema 3.3. CEJIEKLIVSI PACTEHMIA, )KUBOTHBIX 1 MUKPOOPT' AHU3MOB (4 u)

LleHTpbl IPOUCXOXKACHNUS U MHOr0o00Opa3us KyJIbTypHbIX pacteHuil. Copt, nmopoaa, mramm. Metozasl
CEJIEKLIMM PACTEHUHN U JKUBOTHBIX. JJOCTHIKEHUS M OCHOBHBIC HAIIPABJICHUS COBPEMEHHOM CEJIEKLIMH.
3HAUeHUE CENCKUMU I  Pa3BUTUSA  CEIBCKOXO3SMCTBEHHOIO IPOM3BOACTBA, MEIAMLMHCKOM,
MUKpPOOHOJIOTUYECKON U APYTUX OTpacieil IPOMBIIUIEHHOCTH.

JdemoHcTpauus

CpaBHUTENBHBIN aHAIU3 MOPOJ JAOMAIIHUX >KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUU U HMX JUKHX
npenkoB. Komnekuuu u mpenapatrbl COPTOB KYJIbTYPHBIX PAacTEHUM, OTIIMYAIOUIMXCA HauOOJbIIeH
IUIOJJOBUTOCTBIO.

Pa3nen 4. IBourionus xkuBoro mupa Ha 3emie (19 u)
Tema 4.1. PA3BUTUE BMOJIOI' MU B JOJAPBMHOBCKMUIA ITEPUO/] (2 )

PazButne Owonormn B [ONApPBHHOBCKMI mepuoa. [OCroACTBO B HAyKe MpenCTaBICHUH 00
«M3HAYAIBHOU IEeTIECOOOPa3HOCTHY W HEW3MEHHOCTH >KHBOW mpupoabl. Paborer K. JlunHes mo
CHUCTEMAaTHKE PaCTEHUM U KUBOTHBIX. DBooronHast teopus XK. b. Jlamapka.

JdeMoHCcTpanus

buorpagun yueHsIx, BHECIINX BKJIaJ B pa3BUTHE 3BOJTIOLMOHHBIX Uel. J)KusHb u aesarensHocTh XK. b.
Jlamapka.

Tema 4.2. TEOPUS Y. JAPBUHA O ITPOUCXOXXAEHUU BUJIOB ITYTEM ECTECTBEHHOI'O
OTBOPA (5 1)

[Tpeanoceiiku Bo3HMKHOBeHUs yueHus Y. JlapBuHA: JOCTHXKEHHS B OOJIACTH €CTECTBEHHBIX HayK,
sKcneuIoHHbIN Matepran Y. Jlapsuna. Yuenue Y. /lapBuHa 06 uckyccTBeHHOM oTOope. Yuenue Y.
JlapBuHa 0 ecTecTBeHHOM oTOOpe. Bua— nsiemeHTapHas 3BOJIONMOHHAs eAuHuna. BceoOmas
WH/IMBU/yaJIbHAsi U3MEHYMBOCTh M W30BITOYHASI YMCICHHOCTh NOTOMCTBA. bopn0a 3a cymiecTBoBaHue
U €CTECTBEHHBIN 0TOOD.

JleMoHCcTpan U

buorpadus Y. Hapsuna. MapmipyT u KoHkpeTHble Haxoaku Y. JlapBrUHA BO BpeMs MyTEIIECTBUS Ha
Kopabie «burib.

Tema 4.3. COBPEMEHHBIE [TPEJCTABJIEHIA Ob 9BOJIIOLINN.
MUKPOSBOJIIOLIMA 1 MAKPOSBOJIIOLIUA (5 1)

Bun kak TeHETHMYEeCKH W30JUPOBAHHAs CHCTEMA; PENPOAYKTHUBHAS 30U M €€ MEXaHU3MBI.
[lonymauMOHHAs CTPYKTypa BHUIA; DKOJOTMYECKHE M TI'E€HETHYECKUE XAPAKTEPUCTUKHU IOIMYJISALUH.
[Tomynsusi— 5>JIeMeHTapHas HBOJIONMOHHAS eAuHMIA. IlyTM © CKOpocTh BHA000pa30BaHUS;



reorpapuueckoe M DSKOJOTHYECKOE BUI000pazoBaHue. [J1aBHBIE HaMpaBiI€HHs] HBOJIIOLMOHHOTO
nporecca. Apomopho3, wuamoamanrtanusi, ooOmas gerenepauus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOIMU: JUBEPreHIMs, KOHBEpreHuus, napauienusM. [IpaBuiia 3BOJIOLMH TPYNNI OPraHU3MOB.
PesynbTarel sBONOLIMM: MHOrooOpa3ue BHJIOB, OpraHUYECKas LEeJIecO00pa3HOCTh, IOCTEIIEHHOE
YCIIO’)KHEHUE OpraHU3alliH.

JleMoHCcTpanus

CxeMmbl, WUTIOCTPUPYIOIIME Tporecc reorpaduyeckoro BupooOpazoBaHus. JKuBbIe pacTeHUs U
KUBOTHBIE, TIepOapuy W KOJUIEKLMH, I[IOKa3blBAIOLIME WHAWBUIYAIbHYIO H3MEHYMBOCTb U
pa3sHooOpa3ue COPTOB KyJIbTYpHBIX PACTEHMH M MOPOJ AOMAIIHUX >KMBOTHBIX, & TAKXKE PE3YJIbTaThl
IPUCIOCOOJIEHHOCTH OPraHU3MOB K cpesie OOMTaHMsA U pe3yibTaThl BUaooOpazoBaHus. [Ipumepsl
TOMOJIOTMYHBIX M aHAJOTMYHBIX OPIaHOB, UX CTPOEHUS M IPOUCXOXKICHMUsS B OHTOreHese. Cxemsl
COOTHOILEHUS IyTed NpPOrpecCUBHONW OMOIOTMYECKON 3BONIOLMU. Marepuanbl, XapaKTepU3yroIue
IIPEACTABUTENEH )KUBOTHBIX U PACTEHUI, BHECEHHBIX B KpacHYI0 KHUT'Y M HaXOJSIIIMXCS 110 OXPaHOI
rocyiapcTBa.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI
W3ydeHne mpucrnocoO0IeHHOCTH OPraHu3MOB K Cpejie OOUTaHUs .

N3yueHne H3MEHUYMBOCTH, KPUTEPHUEB BHJA, PE3YJIbTAaTOB HCKYCCTBEHHOIOo OTOOpa Ha COpTax
KYJIbTYPHBIX PaCTEHUN™.

Tema 4.4. IIPUCIIOCOBJIEHHOCTD OPTAHU3MOB K YCJIIOBHUAM
BHEIIIHEN CPEJIbI KAK PE3VYJIBTAT DBOJIIOLIUH (2 1)

buonorunueckuii mporpecc u Omonornueckuit perpecc. IlpucnocodurtenpHbie 0COOEHHOCTH CTPOCHHS.
[TokpoBHUTEIHCTBEHHAS] OKpacka IMOKPOBOB Tella: CKpBIBAIOIIAasl OKpacka (OJHOTOHHAsSI, JBYTOHOBAS,
pacuieHsIomas U ap.); MpeaocTeperaromias okpacka. Mumukpus. [IpucriocodutensHoe MOBEIACHHE
JKUBOTHBIX. 3abota o  motoMctBe. Dusmonormueckue  amantauuu. OTHOCUTEITHHOCTh
MPUCTIOCOOTIEHHOCTH.

JleMoHCcTpan U

NnmocTtpanuu, OEMOHCTPUPYIOIIUE CTPOCHUE Tela JKUBOTHBIX M PACTUTEIBHBIX OPraHU3MOB,
oOecreunBarOINe BBDKUBAHME B TUIMHWYHBIX JUIS HUX YCJIOBHSIX CYIIeCTBOBaHUA. [Ipumepsl
Pa3JIMYHBIX BUJOB NOKPOBUTEIBCTBEHHON OKPACKH Y dKUBOTHBIX.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl
OO6cyxeHre Ha MOJEINIAX POJIH MPUCTIOCOOUTENBHOTO TOBEIEHNUS KUBOTHBIX.

Tema 4.5. BOSHUKHOBEHMUE XXKWU3HN HA 3EMUJIE (2 u)



OpraHvyeckuidi MUpP Kak pe3yJbTaT HBOJIONMU. BO3HUKHOBEHHME W pa3BUTHE KU3HU Ha 3emiie.
XuMmuueckuli, npeadOuonornyeckuil (reopus axagemuka A. WM. Omnapuna), OHOOTHYECKUH W
COLIMAIbHBIA JTalbl pPa3BUTUSA KUBOW Marepud. DUIOrEeHETHYECKHE CBSI3M B JKUBOU INPHUPOJE;
€CTEeCTBEHHas KJ1acCU(UKaLUS )KUBBIX OPraHU3MOB.

JleMoHcTpanus

CxeMbl BOBHUKHOBCHUS OOHOKJICTOYHBIX 3YKAPUOT, MHOTOKJICTOYHBIX OPraHU3MOB, pa3BHUTUA LIAPCTB
paCTeHI/Iﬁ M )KNBOTHBIX.

Tema 4.6. PA3BBUTUE )XM3HU HA 3EMIIE (3 )

Pa3BuTHe xu3HM Ha 3emiie B apXEHCKYI0 U IPOTEPO30iCKyt0 3phl. [lepBbie ciaenbl )kU3HU Ha 3emile.
[TosiBNieHHE BCcEX COBPEMEHHBIX TUIIOB OECIIO3BOHOUHBIX XUBOTHBIX. [lepBbie xopioBble. PazBurtue
BOAHBIX pacTeHui. PasButue xu3HM Ha 3emwse B maneo3oickyro 3py. [losBinenue u 3Bomronus
CyXONYTHBIX pacTeHui. [lamopoTHUKH, CEMEHHbIE NAMOPOTHUKH, TOJOCEMEHHBIE PpPACTECHMUS.
Bo3HuKHOBEHUE [TO3BOHOUHBIX: PBIOBI, 36MHOBO/IHbIE, IIpeCMbIKatoecs. Pa3Butue xu3Hu Ha 3emiie
B ME3030MCKYIO0 M KallHO30MCKYIO 3pbl. [losiBIeHne U pacripocTpaHeHHEe MOKPBITOCEMEHHBIX PACTEHUM.
Bo3uukHoBenue ntuiy u miiexkonurtaroumx. llosBnenue u pasButue npumaton. IIpoucxoxnenue
yesoBeka. MecTo uenoBeka B »kHBOM mpupoze. Cucrtematuyeckoe nosioxkeHue Bujga Homo sapiens B
CUCTEME KMBOTHOI0 Mupa. [Ipu3Haku u cBoicTBa yenoBeKa, MO3BOJISIOIINE OTHECTH €T0 K pa3InyHbIM
CUCTEMATUYECKUM IpyIIaM LapCTBa KUBOTHBIX. CTauu HBOJIIOLUHN YEJIOBEKa: JPEBHEUIIUI YETIOBEK,
JPEBHUI YENOBEK, TEpBbIe COBpeMEHHBIC Jroau. CBOMCTBA 4YelIOBEKa KaK OMOJIOrMYECKOrO BHUJA.
[TonynsuonHas cTpykTypa Buaa Homo sapiens; yenoBeyeckue pachl; pacooOpa3oBaHUE; €IUHCTBO
MIPOUCXOXKACHUS pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.

JAeMoHcTpanus

Penponykuuu xaptul 3. Bypuana, orpaxkatomux ¢ayHy U (Giaopy pasiuyHbIX 3p U nepuoaoB. CxeMsl
Pa3BUTHUS LAPCTB KUBOM MpUpopl. OKaMEHENIO0CTH, OTIEYATKH PACTEHUH B JPEBHUX

noponax. Mozaenu CKelneToB 4eI0BeKa U M03BOHOYHBIX KUBOTHBIX.
Pa3nes 5. B3aumooTHomeHusi opranusma u cpebl. OCHOBBI 3Ko010rHH (5 9)
Tema 5.1. BUOCOEPA, EE CTPYKTYPA U ®YHKINU (3 )

Buocdepa — xuBas obosnouka ruiaHetsl. CTpykTypa Ouochepsl. KommoneHTsl 6uocdepsl: KuBoe
BEIIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue U BKiIax B OMomaccy. brokocHoe 1 KocHOe

BenlectBo Ouoceprr (B. WM. Bepnanckuii). KpyroBopor BemiecTB B mnpupoje. EcrecTBeHHBIE
cooO11ecTBa )KUBbIX OpraHu3MoB. bruoreoneno3sl. KoMmoHeHTH OMOreo1eH030B: TPOAYIICHTHI,

KOHCYMEHTHI, peAyleHThl. brolleH03bl: BUIOBOE pa3HOOOpa3ue, IMIOTHOCTh MOMYJNSIHA, Ouomacca.
AbGuotnueckue (HakTopsl cpenbl. Ponb TeMneparypbl, OCBEIIEHHOCTH, BIAKHOCTH U APYTUX (HaKTOpOB
B KU3HEACATENLHOCTH CO00IIecTB. MHTEHCHBHOCTh ACHCTBHS (aKkTopa Cpebl; OTPaHUIMBAIOIIHIA
dakrop. BzaumonelictBue GpakTopoB cpelibl, Mpeesbl BHIHOCIUBOCTU. bruotnueckue pakTopsl cpeasl.



Llenu u ceTn nmUTaHUS. DKOJOTUYECKUE MUPAMUbL: yncel, buomMacchl, 3Hepruu. CMeHa OMOIIEHO30B.
[TpuunHBI cMEHBI OMOIICHO30B; (hopMHIpPOBaHKE HOBBIX cO00IIecTB. POPMBI B3aMMOOTHOIIICHUH MEXTY
opranu3Mamu. [lO3UTHBHBIC OTHOIICHUS — CHMOMO3: MYyTyalHm3M, KOOMEpalus, KOMMEHCAIIU3M.
AHTHOMOTHMYECKHE OTHOIICHMS: XMUIIHUYECTBO, IMapa3uTU3M, KOHKypeHuus. HeiTpanbHbie
OTHOLLIEHUSI— HEUTPAIIU3M.

JleMoHCcTpanus

CxeMbl, WLTIOCTPUPYIONINE CTPYKTYPY OHMOChEphl U XapaKTepPU3YIOIIHE €€ OTICIbHBIE COCTABHBIC
gactu. TaOauIbsl BUOBOTO COCTaBa M Pa3HOOOPA3Us KUBBIX OPTaHU3MOB OHOC]EpHI.

CxeMmbl KpyroBopoTa BellecTB B mpupoje. KapTel, oTpakarolue TreoJOTHYecKyl0 HCTOPHUIO
MaTEPUKOB, PACHpPOCTPAHEHHOCTh OCHOBHBIX OWOMOB cymu. JlmapuibMbl W KHHO(DHIBMBI
«buocdepar. [Ipumepsl cuMOM03a MEKIY MPEICTABUTEISIMH PA3IMUHBIX APCTB KUBOU MIPUPOIBI.

JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI
CocraBieHre cxeM Iepeiady BelecTB U dHepruu (1iernei nuranus)*.

M3ydyeHue W OomMcaHWE SKOCHCTEMbI CBOCH MECTHOCTH, BBISIBICHHE THIIOB B3aMMOJCHCTBHUS Pa3HbIX
BUJIOB B JJAHHOM dKOCUCTEME™,

Tema 5.2. BUOCOEPA U YEJIOBEK (2 u)

[TpupoaHble pecypcsl U MX HCHOJIb30BaHUE. AHTPONOreHHbIE (aKTOPBl BO3ACHCTBUS Ha OUOLIEHO3bI
(ponb yenoBeka B MPUPOJE); MOCIEACTBHUS XO3SMCTBEHHON JesATeNbHOCTH 4YenoBeka. [IpoOiembl
palOHAIBHOIO IMPHUPOAOIOIL30BaHUS, OXPAaHbl NPUPOJBL: 3alUTa OT 3arpsA3HEHHM, COXpaHEHHE
ATAJIOHOB U MaMSATHUKOB MPUPO/Ibl, 00ecrieYeHre IPUPOIHBIMU PECYPCAMU HACEIEHUSI IIJIaHETHI.
JAeMoHcTpanus

KapTts! 3a110BeIHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

AHanu3 ¥ OlleHKa ITOCIEICTBHN ASATENLHOCTH YEJI0OBEKa B DKOCUCTEMax *,

PesepBHOe Bpemsi— 8 4



IIpakTHyeckue 3aHATHSA 110 OHMOJIOTHHU

Buonorus. Beenenne B 0uoJiorumo. 5 kiacce

Jlabopamopnas paboma Nel 3HakoMCTBO ¢ 000pyAOBaHUEM JJIsI HAYYHBIX UCCIICAOBAHUN
Jlabopamopnas paboma Ne2¥ cTpoiicTBO py4HOH JIyIIbl, CBETOBOTO MUKPOCKOIA

Jlabopamopuas paboma Ne3 CTpoeHre KJIETOK KOXKHUIIBI YEITyH JIyKa

Jlabopamopnas paboma Ne4 OnpeneneHue coctTaBa CeMsH MIIEHUIIBI, TOJCOTHEUHNUKA
Ilpakmuueckas paboma Nel Onpenenenne Hanbosee pacpoOCTPAHCHHBIX PACTEHUM U )KUBOTHBIX
Ipaxmuyeckas paboma Ne2 VI3mepeHne CBOEro pOCTa M MacChl Teja

buosorus. 7Kusoii opranusm. 6 kiaacc

Jlabopamopnas paboma Nel Onpenenenue cocTaBa CeMsH MIIIEHUIBI

Jlabopamopnas paboma Ne2 CTpoeHUE KIETOK KHUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOIpenaparax)
Jlabopamopnas paboma Ne3 TKaHU KUBBIX OPTraHU3MOB

Jlabopamopnas paboma Ne4 PacriozHaBaHWE OpTaHOB PACTEHHM M )KUBOTHBIX

Jlabopamopnas paboma Ne5 PaznooOpa3nue OMOPHBIX CHCTEM KUBOTHBIX

Jlabopamopnas paboma Ne6 JIrxenne nHpy30pun Ty(heabKu



Jlabopamopnas paboma Ne7 TlepeMenieHne JOKASBOTO YEPBs

Jlabopamopnas paboma NeS§ IlpsiMoe M HenmpsiMoe Pa3BHTHE HACEKOMbIX (HAa KOJLJIeKIHOHHOM
MaTepuaJe)

Ipakmuuyeckas paboma Nel TlepenBuxeHne BOJbl U MUHEPATIbHBIX BEIIECTB MO CTEOIIIO
Ilpakmuueckas paboma Ne2 BereraTuBHOE pa3MHOKEHHE KOMHATHBIX PACTCHHI

Buosorus. MHorooopasue :KuBbIX OPraHU3MOB. 7 KJIacc

Jlabopamopnas paboma Nel 3apucoBKa CXeMbl CTPOCHHS IPOKAPUOTHICCKON KICTKH
Jlabopamopnas paboma Ne2 CtpoeHue mIeCHEBOro rpubda Mykopa*.

Jlabopamopnas paboma Ne3 VI3yueHue BHEIIHETO CTPOSHUS BOJIOPOCITIEH ™.

Jlabopamopnas paboma No4 VI3ydeHnne BHEIIHETO CTPOSHUS MXa™.

Jlabopamopnas paboma Ne5 VI3yueHnue BHEIIHETO CTPOSHUS MArOpOTHUKA™.

Jlabopamopnas paboma Ne6 VI3yuenue CTpOCHHUSI © MHOTOOOPA3us TOJIOCEMEHHBIX PACTCHHIA™.
Jlabopamopnas paboma Ne7 VI3yueHnue cTpoeHUs MOKPHITOCEMEHHBIX PACTeHUN .

Jlabopamopnas paboma Ne§ CtpoeHue ameObl, IBIIIEHBI 3eJIeHON U MH(Y30puu TY(EIbKH.
Jlabopamopnas paboma Ne9 VI3yuenue miakatoB U TaOIHII, OTPAKAIOIIMX X0 PETeHEpaIy Y TUAPHI.
Jlabopamopnas paboma Nel() JKu3HeHHbIE IUKIIBI IEYEHOYHOTO COCANBITNKA U OBIYbETO LEMHS.
Jlabopamopnas paboma Nel I YKu3HEHHBIN IUKII YEJIOBEUECKONU aCKapU/IbI.

Jlabopamopnas paboma Nel2 BHelHee CTpOSHHE J0XKIEBOTO YEPBSI.

Jlabopamopnas paboma Nel3 BHenrHee CTpOSHUE MOJUTFOCKOB.

Jlabopamopnas paboma Nel4 V3ydueHne BHEUTHETO CTPOCHUS U MHOTOOOPAa3Hsl YWICHUCTOHOTHX ™.
Jlabopamopnas paboma Nel5 OcoOEHHOCTH BHEIIIHETO CTPOSHUS PBIO B CBS3U C 00pa30M KU3HH ™.

Jlabopamopnas paboma Nel6 OcoOEHHOCTH BHEITHETO CTPOEHUS JISITYIIKU, CB3aHHBIE C €€ 00pa3oM
KUZHU®.

Jlabopamopnas paboma Nel7 OcoOEHHOCTH BHEUIHETO CTPOEHUS MTHI], CBA3aHHBIE C MX 00pa3oM
KHA3HA*.

Jlabopamopnas paboma Nel8 N3ydeHne CTpOSHUST MIIEKOITATAIOITIX *.



Ipaxmuuyeckas paboma Nel Pacnio3HaBaHUE CheOOHBIX U STOBUTHIX TPHOOB*.

Ilpakmuueckaa paboma Ne2Pacno3HaBaHue HauOojiee paclpOCTPaHEHHBIX pacTeHUl CBOEH
MECTHOCTH, OIPE/ICIEHNE UX CUCTEMAaTHUECKOTO MOJIOKEHUS .

IIpakmuueckaa paboma Ne3 AHamu3 CTPYKTYpBl pa3jIMUHBIX OMOMOB CYIIM U MHUPOBOTO OKE€aHa Ha
cXeMax U WUIIOCTPALUsX.

Ilpakmuueckas paboma Ne4 CpaBHUTEIBHBIA aHAJINW3 CTPOCHHUS CKEJIETOB YEperaxu, SIEPHUIbl U
3MEH.

Ilpakmuueckass paboma Ne5 PacriozHaBaHUE >KMBOTHBIX CBOEH MECTHOCTH, OIPEICICHUE UX
CUCTEMAaTUYECKOTO MOJIOXKEHUS U 3HAUCHUS B )KU3HU YeIoBeKa™.

Buonorus. Yenosek. 8 kiaacc

Jlabopamopnas paboma Nel VI3yuenue MUKPOCKOITUYECKOTO CTPOCHUS TKaHEH.

Jlabopamopnas paboma Ne2 VI3yueHue TOJOBHOTO MO3Ta YeIoBeKa (110 MYJIshKaMm).
Jlabopamopnas paboma Ne3 VI3yueHnue BHEIIHETO CTPOSHUS KOCTEH.

Jlabopamopnas paboma No4 VIzydenne MUKPOCKOITMISCKOTO CTPOCHUS KPOBH.

Jlabopamopnas paboma Ne5 VI3mepeHne KpoBSHOTO JaBlI€HUS.

Jlabopamopnas paboma Ne6 Bo3aeiicTBre xelyT04HOTO COKa Ha OENIKH, CIFOHBI — Ha Kpaxmal.

Jlabopamopnas paboma Ne7 W3ydeHune TNpUEMOB OCTAHOBKH apTEPHAIBHOTO U BEHO3HOTO
KPOBOTEYECHUH.

Ilpaxmuueckas paboma Nel Pacnio3HaBaHUe Ha TaOIUIIaX OPTaHOB U CUCTEM OPTaHOB.
Ilpakmuueckas paboma Ne2 3yueHnue u3MeHEHUs pa3Mepa 3padka.
Ilpakxmuueckasa paboma Ne3 VI3mepeHne Macchl U pOCTa CBOETO OPraHU3Ma.

Ilpakmuueckaa paboma No4 BpigBieHHE BIMSHHUA CTaTUYECKOM M JUHAMUYECKOH HAarpy3kd Ha
YTOMJIEHHE MBIIIL.

Ilpakxmuueckas paboma Ne5 Onipenienenue Mmysibca 1 MOJICUYET YNCIa CEPACUHBIX COKPALICHUH.
Ilpakmuueckas paboma Ne6 OnpeneneHne 4acTOThl TbIXaHUS.
Ilpakmuueckas paboma Ne7 Onipenienenue HOpM PallMOHATBHOTO MUTaHUA.

Ilpakmuueckaa paboma Ne§ AHanu3 ¥ OLEHKAa BIMSHUS Ha 370pOBbE dYeloBeKka (HaKTOPOB
OKPYKAaIOIIEeH Cpebl.



Buosorusa. O0mme 3aKk0OHOMEpPHOCTH. 9 Ki1acce

Jlabopamopnas paboma Nel W3ydeHwe KIETOK OaKTepuii, paCTCHHH W >KUBOTHBIX HAa TOTOBBIX
MHUKponpenaparax®.

Jlabopamopnas paboma Ne2 TlocTpoeHHWe BapUAIMOHHON KpHUBOW (pa3Mephl JIMCTHEB PACTCHHUI,
AHTPOIIOMETPHYUCCKUE TAHHBIC YUAIIUXCS).

Jlabopamopnas paboma Ne3 VI3yuenue mpucrnocoOIEHHOCTH OPTraHU3MOB K Cpefic OOuTaHus ™.
Jlabopamopnas paboma Ne4 CoctaBiieHHE CXeM NIepeIadd BEIIEeCTB U SHEPTHH (LIeTICH MUTaHus )*.
Ipakxmuueckasn paboma Nel Pemenne rTeHeTHUECKUX 33729 M COCTABJICHHUE POIOCIOBHBIX.

Ilpakmuyeckas  paboma Ne2 W3ydeHne U3MEHYMBOCTU, KPHUTEPHUEB BHJAA, PE3YJIbTATOB
HCKYCCTBEHHOT'O 0TOOpa Ha COPTax KYJIbTYpPHBIX PACTEHUI ™.

Ilpaxmuueckas paboma Ne3 OOcCyXIeHHUE Ha MOJENIAX POJIU MPUCITOCOOUTENHHOIO TOBEICHUS
JKUBOTHBIX.

Ilpakmuueckas paboma Ne4 VI3yuenue u onrcaHue YKOCUCTEMBI CBOEH MECTHOCTH, BBISIBIICHUE THIIOB
B3aMMOJICHCTBUS pa3HbIX BUAOB B JaHHOM 3Kocucteme™./Ipakmuueckas paboma Ne5 Awnanus u
OIICHKA MOCJIE/ICTBUHN JAESITeIbHOCTH YETIOBEKa B DKOCHCTEMaX *.

YueGHO-MeTOIMYecKOe o0ecniedyeHUe Y4eOHOro npouecca
1.Y4yeOHo-TeopeTHYecKHEe MaTepUAJIbI:

1. IIpumepHble mporpammbl 1Mo y4yeOHbIM mpeameram buonorus 5-9 kmaccel (CTaHIapThl BTOPOTrO
MIOKOJIEHUs1) TMoj pykoBoAcTBOM Buue-npesuaeHra PAO A.A.Kysnenosa, akagemuka PAO
M.B.PsixakoBa, uneHa-kopecnonenta PAO A.M.Konmakosa. M.: «IIpocsemenue» 2011r.

2. H.U.Conun, B.b.3axapoB «IIporpamMmma ocHoBHOro obuiero obpaszoBanusi. buonorus. 5-9 xnaccel.
Konnenrpuueckuii kype» M.: poda,2012; (®I'OC).

3. Pabouas mporpamma k y4yeOnuky H.W.Conmna, A.A.IlnemakoBa «buonorus. Baenenue B
6uonorutoy. 5 knacc. YMK «Cdoepa xu3am» Apt.-cocT. E.A.Capsruea. M. lpoda 2013.

4. HW.Conun, A.A.IlnemakoB «buonorus. Bmemenue B Ouonoruio». 5 Kiacc: y4eOHUK s
0011e00pa30BaTEeIbHBIX YUPESKICHUH (KOHIIEHTPHUUECKUA KYPC) € IJEKTPOHHBIM MPUIOKEHHEM.— M..:
Hpoda,2012

5. Pabouas nporpamma k yueOHuky H.M.Conuna «buonorus. Xusoit opranumsm» 6 kmacc. YMK
«Cdoepa xuzHn» aBT.-cocT. .B.KoncTantunoBa Bonrorpan: «Yuutensy», 2013



6. VYueonuk. H.N.Comumn «buomorums. JKuBoit opranusm». 6 Kjgacc. y4eOHHUK IS
0011e00pa30BaTENbHBIX YUPEKACHUN (KOHLIEHTPUUECKUH KypC) C 3JEKTPOHHBIM IPHIOKEHHEM. M.:

Hpoda,2013

7. 3axapoB B. b., Conun H. U. buonorus. Muoroo6pasue >KMBbIX OPraHU3MOB. 7 KJIacc: y4eOHHUK C
AIIEKTPOHHBIM MpuiiokeHneM. — M.: JIpocda, moboe u3nanue mocne 2012 r.

8. Conun H. 1., Canun M. P. buonorus. Uenosek. § kiacc: yueOHHK € 3JEKTPOHHBIM MPUIIOKEHUEM.
— M.: [Ipoda.

9. MamonroB C. I'., 3axapoB B. b., AraponoBa W. b., Conmn H. WN. buonorms. OOGmme
3aKOHOMEPHOCTH. 9 Kiacc: y4eOHUK C AJIEKTPOHHBIM npuioxeHuem. — M.: Jlpoda.

10. XKypun A. A., Uanosa T. B., PeokakoB M. B. Yue6nsie miansl mkon Poccun.— M.: [Ipoda.
11. buonorus. Paboune nporpammsl. 5—9 knaccel. — M.: JIpoda.
2.MeToanyeckue U IMIAKTHYECKHE MATEPHAJIBI:

1. ®I'OC. B.H.Kupunenkona, B.1.CuBornazoB Meronuueckoe nocobue k yueoHuky H.M.ConuHa,
A.A IlnemakoBa «buonorus. Beenenne B ouosnoruto». 5 kinacc. M.: Ilpoda,2013

2. ®I'OC. 3.A.TomanoBa, B.M.CuBormazoB Meroanueckoe mocobue k yueOnuky H.M.Conuna
«buonorus. )Kusoit opranusm» 6 kiacc. M.: Ipoda,2014

3.0I'0OC. buonorus. Beenenue B Ouosnoruto . 5 kiaacc. TexHogornueckne KapTbl ypoKOB 110 YIEOHUKY
H.N.Conuna, A.A.Ilnemaxkosa. aBT.-coct. .B.Konctantunona. Bonrorpazn: «Yuurensy», 2013

4.0I'0OC. I'_A.Boponnna Tectsl o Ouonoruu. k yueonuky H.M.Connna, A.A.IlnemakoBa «buonorus.
BBenenune B 0Onomoruroy». 5 kiaacc. M.: «Ok3amen»,2013

5.0I'0OC. H.A.bormanos, H.Il.bamobOanoBa buosmorust. Mtorosast arrecranus. THIOBBIE TECTOBLIE
3ajganus S5 knace. M.: «Dx3amen», 2013

6.0I'OC. H.A.bormanos, H.I1.bamo6anoBa buonorus. Mrorosass arrecranus. THIOBBIE TECTOBBIE
3aganus 6 knace. M.: «9k3amen»,2014

7.0I'0OC. Tomanosa 3. A., CuBornazoB B. 1. buonorus. )XuBoit opranusm. 6 Kjacc: METOIUYECKOE
nocobue. — M.: [Ipoda.

8. ®I'OC. baroukwuii C. B., Pybauesa JI. 1., [ypxan JI. U. buonorus. )Kusoit opranusm. 6 kiacc:
TecToBbIe 3aanuss. — M.: Jlpoda.

9. ®I'OC. Conun H. U., Kupnnenkosa B.H. buonorus. )KuBoit opranusm. 6 kiacc: TUIaKTHYECKUE
KapTouku-3ananus. — M.: Jlpoda.



10.0I'OC. Mapuna A. B., CuBornazor B. . buosnorus. MaHOroo6pasue >KMBbIX OPraHU3MOB. 7 Kjacc:
MeTroandeckoe nmocoore.— M.: JIpoda.

11. ®I'OC. I'ynenkoB C. U., Conun H. U. buonorus. MHoroo6pasue >KMBbIX OpPraHHU3MOB. 7 KJacc:
TecToBble 3ananus. — M.: JIpoda.

12. ®I'OC. Conmn H. U., CemennoBa B. H., Mumakosa B.H. buonorus. MHoroo6pasue >XKuBBIX
OpPraHM3MOB. 7 KJacc: TUIAKTHUCCKHUE KapTOuKu-3aaanus.— M.: JIpoda.

13. ®I'OC. Penena H. b., Cusornasos B. 1. bruosorus. Yenosek. 8 xiacc: METOAUIECKOE IOCOOHE. —
M.: Ipoda.

14. ®T'OC. I'ynenkos C. U., Conun H. U. buonorus. Yenosek. 8 kiiacc: TeCTOBbIE 3aAaHusl. — M.:

Hpoda.

15. ®I'OC. Conun H. U., Jlaraee A.M. buosorusa. YenoBek. 8 Kiacc: MUIAKTUYECKUE KapTOUKH-
3aganus — M.: Jlpoda.

16. ®I'OC. IlerpoBa O. I'., CuornazoB B. M. buonorus. OOmue 3aKOHOMEpPHOCTH. 9 Kiacc:
MeToaudeckoe mocooue.— M.: JIpoda.

17. ®I'OC. CusornazoB B. U., Koznmoa T. A. buonorus. OO6mme 3akOHOMEpPHOCTH. 9 KJjacc:
JMIaKTUYECKUE KapTouku-3ananus.— M.: JIpoda.

18. ®I'OC. Conun H. U., 3axapos B. b. Metoanueckoe nocodue k 1uHuM yueOHUKoB «buonorus. 5—
9 ximacee» (YMK «Cdepa xuzan»). — M.: [Ipoda.

3.I1oco0ust ni1s yyamuxces:

1.0I'OC. H.N.Conun, «buonorus. Bpenenne B Ouonoruto». 5 kmacc. PabGouas TeTpans
(xoHueHTprueckuit kypc) M.: Ipoda,2013

2.0I'0OC. H.1.Conun, «buonorus. XXusoit opranusm». 6 knacc. Pabodas Tetpaab (KOHIEHTPUUECKUIH
kypc) M.: [Ipoda,2013

3.0I'0OC. U.A.Axneposa, H.B.Ceiconmsituna, H.M.Conun Terpaap s nabopaTopHbIX paboT u
camocrosTenbHbIX HabmoaeHuil k yueOHuky H.M.Conuna «buonorus. XKuoit opranuzm» 6 kiacc.
M.: [Ipoda,2014

4. ®I'OC. Conun H. 1., Aradgonosa U. b. TBou oTKpbITHS. 6 Kilacc: aabO00M-3aJadyHUK K YUEOHUKY
«buonorus. XKupoii oprannzm».— M.: JIpoda.

5. ®I'OC. Cemennona B. H., Cusornazos B. 1. buonorus. )KuBoit opranusm. 6 kiacc: TeTpaap st
OIIeHKM KadecTBa 3HaHU.— M.: [Ipoda.



6. ®I'OC. 3axapo B. b., Conun H. U. buonorus. MHoroo6pa3ue >KHMBBIX OpraHW3MOB. 7 Kjacc:
pabouas Tetpaab.— M.: [Ipoda.

7. ®I'OC. Oroponora H. b., Ceicomsstuna H. b., Connn H. U. Bbuonorus. MHoroo0Opasue >KuUBBIX
OpPraHU3MOB. 7 KJIacC: TETPajb AJs JTaOOpaTOpHBIX paboOT M CaAMOCTOATEIbHBIX HAOMIOAEHUNH.— M.:

Apoda.

8. ®I'OC. Cemennona B.H., Cuornazos B. W. buonorus. MHoroo0Opasue >XKUBBIX OpPraHU3MOB. 7
KJIacC: TeTpajab JJIs OIICHKM KavecTBa 3HaHui: B 2 u.— M.: JIpoda.

9. ®I'OC. Conun H. U., AradonoBa U. b. buomorus. Yenosek. 8§ kinacc: paboudas terpaab.— M.:
Apoda.

10. ®I'OC. Criconaruna H. b., Crruea JI. B., Conun H. . buonorus. Yenosek. 8§ kiacc: TeTpanb s
1ab0paTOPHBIX U MPAKTHYECKUX padoT.— M.: [Ipoda.

11. ®I'OC. CemennoBa B. H., CuBornazoB B. U. buonorus. YenoBek. 8 kiacc: TeTpajpb JJisl OLICHKH
kadecTBa 3HaHUU.— M.: JIpoda.

12. ®I'OC. Hubynesckuii A.1O., MamontoB C. I'., 3axapoB B. b., Conun H. U. buonorus. O6mue
3aKOHOMEPHOCTH. 9 Kinacc: pabodas tetpans.— M.: [poda.

13. ®I'OC. Cusornazos B. U., Kupunenkosa B. H., Ilerposa B.M., CmupnoBaH. A. buonorus.
O011e 3aKOHOMEPHOCTH. 9 Kitacc: TeTpaib AJIs OLEHKHU KadecTBa 3HaHui.— M.: JIpoda.

4.9/1eKTPOHHBIE MOCOOUS 1O MPeAMeTY:

buosnorus 6 xnacc (anekrponHoe yueOHoe nznanue k yueonuky H.M.Conun)
buonorus. Kusoii opranusm. 6 kiacc

buonorus. MHOroo0Opasue *H1BbIX OPIraHU3MOB. 7 KJIacC

buonornsa. Bech MIKOJIBHBIN KypC

OtkpsITast 61oI0THUS (MOJIHBIN HHTEPAKTUBHBIN Kypc OMOJIOTHN)

Ypoxku 6uonorun Kupmna u Medonus «Pactenus. bakrepuu. ['pubs» 6 kiace
VYpoxu 6uonornu Kupmina u Medoaus «KuBotHbeie» 7kiacc.

MyneTuMmenuiiHoe mnpuioxeHne kK yueOHuky A.A.IlmemaxoBa, 3.JI.BBeaenckoro «buomnorus.
Beenenue B Ouonoruto». 5 kimacc. Jluams «Pakype» M. Dnektponnbie m3ganusi: OO0 «Pycckoe
cioBo-yueGuuK »; 000 «(JAWT» nporpammuas o6onouka, au3aitn. 2013. (PI'OC. NuHOBaNMOHHAS
IIKOJTA).

HNuTepHeT pecypceni:



http://ru.wikipedia.org/ - cBoOogHAas SHIIUKIIONIE NS,

http://bio.1september.ru/ - snexTponnas Bepcus razersl «bronorusy;

http://www.uchportal.ru — yunrtensckuii mopran (MeToauuecKue pa3pabOTKH ISl YPOKOB OHOJIOTHH,
MPE3CHTAIIUN );

http://www.uroki.net — pa3paboTKu ypoKOB, CIICHAPUH, KOHCIIEKTHI, TOYPOYHOE IUIAHUPOBAHHE;

http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHranumu;

http://infourok.org/ — pa3paboTku ypoKOB, MPE3CHTALINH.

MarepunanbHo - TeXHHYecKoe U MHGOPMALMOHHO - TEXHUYecKoe ofecrieyeHue npeameTra.

Ilepedyennb J1abOPaTOPHOro 000PYAOBAHMS , IPH BBHINOJHEHUM JIA0OPATOPHBIX U MPAKTHYECKHX
padoT 3a Kypc OMOJIOTHM OCHOBHOM 001ei IIKOJIbI.

1.ITpuGopsl 1 000pyaOBaHUE IS MPAKTHIECKON pabOTHI:

e  IIKOJIBHBIA MUKPOCKOIT
e XMMMYECKas mocyza
e MHKpPOJIa0OpaTOpUs MO NPUPOAOBEACHUIO

2. Mukpornpenaparsl:


http://infourok.ru/site/go?href=http%3A%2F%2Fru.wikipedia.org%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fbio.1september.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.uchportal.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.uroki.net%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.it-n.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Ffestival.1september.ru%2F

e MPOCTEHUIIIHNX;

e TKaHEH;

e PACTUTENBHBIX KJIETOK;
e KMBOTHBIX.

3.I'epbapuu pacTeHuil.
4 HatypanbHble OOBEKTHI:

*KOMHATHBIEPACTCHHSI,
*CeMeHa;

*)KUBBIC OPTaHU3MBI.
5.Komnekuuu:
*rpuboB;

e CEMsH;
e PAaKOBUH MOJUTIOCKOB.

6. MyJsbku.
7. Tabnuusl:

e OOMeEH BEIECTB;
e CTpOCHHE SPa;

e Oaxtepuu;

e BHUPYCHI;

e BUTaMHHBI;

e pacTHUTENbHas U )KMUBOTHAs KJIETKa;
e (dorocuHnres;

e JIUIIAHHUKHU,

e DKOJOTHYeCKHe (paKTOphI;

e CHUCTEMBI OPraHOB;

e MMHTO3;
e MeEHO3.
8. TCO

KoMmneroTep Lenovo
- npoexktop ACER

[udposoit MuKpockor



DNEKTPOHHBIE TOCOOUS
CD- mucku mo TeMaM:

® pacCTCHU,
e JKMBOTHBIC,

IInanupyemMble npeaMeTHbIE Pe3y/IbTAThI OCBOCHHSA
oOpa3oBaTe/ibHOM MporpaMmmsl o buosorumn
Kusbie opranusmel (5 - 7 Kjacchl)

BBINYCKHUK HAYYIUTCS.

* XapaKkTepHU30BaTb OCOOCHHOCTH CTPOCHHS WU IPOLECCOB JKU3HEAEATEIBHOCTH OHOJIOTHYECKUX
00BEKTOB (KJIETOK, OPTraHU3MOB), UX IPAKTHUYECKYIO 3HAYUMOCTb;

* IPUMCHATE MCTOIBI OHOJIOrHYeCKOMI HAayKH [JIA HM3YUCHHUA KICTOK W OpPraHu3MOB: IPOBOJUTH
Ha6J'IIOI[€HI/I$I 3a JXMBBIMH OpraHu3MaMu, CTaBUTb HECCIIOKHBIC OHOJIOrHYecKue OKCIICPUMCHTBI H
00BACHATE UX PE3YJIbTAaThI, OITUCHIBATDH Ouoornyeckue 0ObEKTHI U IIpOLECCChI;

* HCIIOJIB30BAaTh COCTAaBISAIOIINE MCCIEAOBATENbCKOM M IPOEKTHOM JEATEIBHOCTH IO H3YYEHHIO
XKHUBBIX OPraHU3MOB (IIPUBOJAUTH JOKA3aTENbCTBA, KJIACCU(PHUIMPOBATh, CPAaBHUBATh, BBISBIATDH
B3alMOCBSI3H);

® OPUCHTUPOBATBCA B CHCTCME IIO3HABATCIIBHBIX HeHHOCTeﬁI OILICHUBATh I/IH(I)OpMaIII/IIO O JKHBBIX
opraHu3Max, rmojJryd9acMyro n3 pa3HblX UCTOYHHUKOB; ITOCICACTBUA ACATCIBHOCTH YCJIOBEKA B IIPHUPOIC.

Buinyckuux noayuum 603M04CHOCHb HAVYUMBLCL.

* cobnwoams  npasuna pabomvl 6 KabuHeme Ouonocuu, ¢ OuoLOSUYECKUMU Npubopamu U
UHCMPYMEHMamu,



* UCNOIL308aMb NPUEMBI  OKA3AHUS NEpeOl NOMOWU NPU OMPAsIeHUuU sA008UMbIMU 2pUbAMU,
A00BUMBIMU PACMEHUAMU, YKYCAX HCUBOMHDBIX, PAOOMbL C ONpedenumenamy pacmeHull; blpauueaHsl
U PAZMHONCEHUsL KVIbIMYPHBIX PACMEHU, OOMAUHUX HCUBOMHDLX,

* 8bIOCIAIMb dSCmMemudecKue 00CMOUHCMEA 00BbEKMO8 HCUBOL npupO()bl,'
* 0CO3HAHHO COONIVOAMb OCHOBHbIE npuHyUnsvl U npasuila OmHoOuwerusl K oHCUBOU npupode;

* OPUEHMUPOBAMbBCSL 8 CUCEME MOPAIbHBIX HOPM U YEHHOCMEN N0 OMHOWEHUIO K 00beKMam HCUsou
npupoobl (MPU3HAHUE 8bICOKOU YEHHOCMU JHCUSHU 80 8CEX €€ NPOSGIeHUSX,IKOI0SULECKOe CO3HAHUE,
IMOYUOHATILHO-YEHHOCIHOE OMHOUEHUe K 00beKMAaM HCUBOU Npupoobl);

* HAXOOUMb UHGOPMAYUIO O PACMEHUSX U IHCUBOMHBIX 6 HAVUHO-NONYAAPHOU Jumepamype,
Ouono2ueckux Cr068apaAx U CNpAGOYHUKAX, AHATUSUPOBAMb, OUEHUBAMb €€ U nepesooums U3 OOHOU

¢opmwl 6 Opyeyio;

* 8bIOUPAMb Yeesble U CMBICLO8blEe YCMAHOBKU 68 C80OUX OCUCMBUAX U NOCMYNKAX NO OMHOUWEHUIO K
JACUBOLL NPUPOOe.

Yes0Bek U ero 310poBbe ( kiace)

BrinyckHUK HayduTCS !

¢ XapaKTCpHU30BaThb OCOOCHHOCTH CTPOCHUA U IPOLECCOB KUSHCACATCIBbHOCTH OpraHrn3Ma 4YCJIOBCKa,
HX PAKTUYCCKYIO 3HAYUMOCTD,

¢ IPUMCHATL MCTOIBI OMOJIOrHYEeCKOi HAyKU IIpU H3YUYCHUHU OpraHu3Ma 4YCJIOBCKA: IPOBOAUTH
Ha6J'IIOI[CHI/I$I 32 COCTOSHHEM COOCTBEHHOI'O opranu3ma, HU3MCPCHUA, CTAaBUTH HCCIIOKHBIC
OMOJIOTHYECKHe OKCIICPUMCHTBI U OOBSACHATH UX PE3YJIbTATHI;

* HCIOJIb30BaTh COCTABISIOLINE HCCIEIOBATEIbCKOW M MPOEKTHOM MEATETbHOCTH MO HU3YYCHMIO
OpraHu3Ma 4YelloBeKa: IMPHUBOAMTH JIOKA3aTEeNbCTBA pOJACTBA 4YeNOBEKa C MJIEKOMUTAIOIIUMHU
KUBOTHBIMHU, CPaBHUBATh KJETKHM, TKAaHU, MPOLECCHl >KU3HEICSITEIbHOCTH OpraHu3Ma YeloBeKa;
BBISIBIISITH B3aMMOCBSI3U M@Ky OCOOCHHOCTSIMU CTPOCHMS KJIETOK, TKaHEeH, OpraHoB, CUCTEM OpPraHOB
U UX QYHKIUIMU;

®* OPpUCHTUPOBATHCA B CUCTCMC IMO3HABATCIIbHBIX LICHHOCTEH: OIleHHUBAaTh I/IH(I)OpMaI_II/IIO 00 OpTraHu3Me
YCJIOBCKA, MOJTYyYaCMYyI0 U3 pa3HbIX UCTOYHHUKOB, MOCJICACTBUA BIUAHUA (baKTOpOB PUCKA HA 300POBLE
YCIIO0BCKa.

Buinyckuux noayuum 603MOHCHOCHb HAVYUNbCL.




* UCNONL308AMb HA NPAKMUKE NPUEMbL OKA3AHUL NEPBOU NOMOWU NPU NPOCHYOHbIX 3A00/1e6AHUSX,
021C02aX, 0OMOPOAICEHUSIX, MPABMAX, CHACEHUU YMONAOWe20, PAYUOHATbHOU Opeanu3ayuu mpyoda u
omowixa, npogederust HabIOeHUll 3a COCMOAHUEM COOCMBEHHO20 OP2AHUZMA;

* 8bIOCIAIMb dYCmMemudecKue 00CMOUHCMEA YeN08e4eCK020 meaa,
® peajiuzosvledmsv YCnmaHo6KU 3@0p06020 061%13(1 IHCU3HU,

* OPUCHMUPOBAMBCSL 68 CUCHEME MOPANIbHbIX HOPM U YEHHOCMEN N0 OMHOUEHUIO K COOCMEEHHOMY
300p08b10 U 300P0BbIO OPYUX 00l

* HAX00UMb 8 Y4eOHOU U HAYYHO-NONYIAPHOU qumepamype uHgopmayuio o6 opeanusme yenogexd,
oopmasams eé 6 sude YCmHbIX cO0OUeHUll, O0KIA008, pedhepamos, npe3eHmayull,

® anajusupoeamsvb U OYeHueamv yejieevle U CMblClo6ble YCNMAHOB6KU 6 CE0UX oelcmeusnx u nocmynkax
no OMHOUWIEHUIO K 300p06bl0 ceoemy u OKpyascarouux, nocneocmeust GaUAHUSA gbaKmopoe pucKka Ha
300p06’b€ yeloeeKa.

OO0mme dmosroruveckmne 3aKoOHOMepHocTH (9 Kiace)

BrinyckHHUK HAy4duTCS

¢ XapaKTCpUu3oBaTh O6IJ.[I/IC OMOJIOrHYECKHUE 3aKOHOMECPHOCTHU, UX MPAKTUICCKYIO 3HAYUMOCTD,

* IPUMEHATH  METOJbl  OWOJIOTMYECKOM  HAyKd Uil  M3Y4eHHUs  OOmHUX  OMOJIOTHYECKHUX
3aKOHOMEPHOCTEH: HaOMI0aTh UM OMUCHIBATh KJIETKH HAa TOTOBBIX MHKpPOIpENaparax, dKOCHCTEMbI
CBOEM MECTHOCTH;

¢ MCIIOJIB30BaTh COCTABJIAIOIINEC HpOGKTHOfI M HCCIIC0BATEIILCKOM ACITSIBHOCTH II0 HN3YUYCHUIO 06HII/IX
OMOJIOTHYECKUX 3aKOHOMepHOCTeI>'I, CBOMCTBEHHBIX KHBOH npupoac; IMPUBOAUTL MOOKA3aTCIIbCTBA
HCO6XO,I[I/IMOCTI/I 3alllUThI Opr>KElIOH.I61>i CpCAbl; BBIACIATH OTIWYUTCIIBHBIC TIPU3HAKU KHUBBIX
OpTraHru3MOB; CYIICCTBCHHBIC ITPU3HAKHU OMOJOTrHYSCKUX CHCTEM M OHMOJIOTHYCCKUX IMponeCcCoB;

® OPpUCHTUPOBATBECA B CHUCTEMC I103HABATCIbHBIX HGHHOCTCﬁI OLICHUBATh I/IH(i)OpMaHI/IIO 0
ACATCIIBHOCTH YCJIOBCKA B MIPHUPOAC, MMOJTYHaCMYHO U3 Pa3HbIX HCTOYHHUKOB,

® aHAJIM3UPOBATH U OLICHUBATH NOCICACTBUA ACATCIIBHOCTH YCJIOBCKA B IIPUPOJL.

Buinyckuux noayuum 603MOHCHOCHb HAVYUNbCL.

* 6b106UCAMb 2UNOME3bL O BOZMONCHBIX NOCIEOCMBUAX OESMENbHOCMU Yell08eKd 8 IKOCUCTNeMAaX U
ouocgepe,; * apesymenmuposams c8010 MOUKY 3peHUsl 8 X00e OUCKYCCUU NO 0OCYHCOEHUIO 2TI0OANbHBIX
9IKOIOSUUECKUX NPOOTIEM.

XapakTepucTHKA KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTePHAJIOB



1. IlepedyeHb KOHTPOJIBHBIX PadoOT (TECTOBBII KOHTPOJIb)

5 knacc

KonTponbras pabota tect Nel o Teme «OKuBoit opranuzm»

KonTponbhas pabota tect Ne2 no teme «MHOroo06pasue >KuBbIX OpraHHU3MOB)
Konrtponsnas padora rect Ne3 «torosas»

6 kiacc

Konrtponbnas padora rect Nel «Bxoxanas »

KonTponbnas pabota tect Ne2 no teme «CTpoeHHe U CBOWCTBA )KUBBIX OPTaHU3MOBY
Kontponbnas padora tect Ne3 o teme «Knu3HEAesTEILHOCTh OPTaHU3MOBY
Kontponbnas pabota tect Ne4 «toroas»

7 xnacc

Konrtponbnas padora tect Nel «Bxomnas»

Kontponsnas padora tect Ne2 o teme «llapctBo Pactenus»

KonTponbhas padota tect Ne3 no Teme «becro3BOHOUHBIE JKUBOTHBIE)
Konrtponsnas padora tect Ne4 o teme «HiieHUCTOHOTHE»

Kontponbnas padota tect NeS no teme «I103BOHOUHBIE )KUBOTHBIC)
KonrtponsHas padora Tect Ne6 o teme «LlapctBo JKMBOTHBIE)

8 kJacc

Konrtponbnas padora tect Nel «Bxonnas»

Kontponbnas padota tect Ne2 mo teme «CtpoeHne u (pyHKIIMU OpraHu3Ma YeITOBEKa»
KonTponbnas pabota tect Ne3 no teme «Onopa 1 IBHKEHUE

Kontponbnas pabora tect Ned o teme «llumeapenuey

KonTponbhas pabota Tect NS no Teme «HenoBek U ero 3710pOBbE»

9 kJtacc



KonTponbaas pabota tect Nel «Bxomnas»

KoHntponbnas padota tect Ne2 mo teme «KuBoit opranusm. Kietkay
KonTponbaas pabota Tect Ne3 no teme «HaciencTBeHHOCTh U MU3MEHYMBOCTH)
KoHnTtpoinbhas padota tect Ned mo Teme «IBOIIONNS )KUBOTO MHPa Ha 3emiie»

KonTponbaas pabota Tect Ne5 o Teme «OCHOBBI SKOJIOTHI»



