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IlosicHuTeIbHASA 3aNIMCKA
Beenenne

OcHamienue 001me00pa3oBaTeNbHBIX KON COBPEMEHHBIM aHAJOrOBBIM W LUGPOBBIM 000pYyIOBaHHUEM
ABJSIETCS. MaTepualbHOW Oasoli  peanm3aumu  DenepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTebHOTO
CTaHZapTa. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTU B YPOUHOH M BHEYPOUYHOI, BHEKJIACCHOH JESTEIBHOCTH U
SIBISIETCS. HEOThEMJIEMBIM YCJIOBHEM (DOPMHUPOBAHMSI BHICOKOTEXHOJIOTMYHON Cpenbl LIKOJBI, 0e3 KOTOpOi
CIIOKHO TPEJCTaBUTh HE TOJLKO NMpoduibHOe 00ydeHne, HO U COBPEMEHHBIH 00pa30BaTeNIbHBIN Mpolece B
nesioM. Paspacraercs mone B3aMMOAEHCTBHS YY€HHMKAa M YUMTEINs, KOTOPOE PAaCHpPOCTPAaHSETCS 338 CTECHBI
LIKOJIBl B pealibHbId M BUPTyalbHbI coluyM. lcnomb3oBaHue y4ueOHOro 0OOPYIOBaHHMS CTAHOBUTCS
CpeACTBOM OOECIEeUeHUs] 3TOTO B3aUMOACWUCTBHS, TeM Ooyiee B YCIOBHUAX OOyUeHHS TMpeaMeTy Ha
yIIyOnEHHOM YpOBHE, TMpearnojaraeMoM mnpoduinn3anveii oOydenusi. Bricokas ciaoxHOCTH paboThl C
COBpPEeMEHHBIM ITH(POBBIM, oOecredeHrue ero padoToCIOCOOHOCTH, HEAOCTaTOYHOCTh METOIUYECKOTO
oOecrieueHUs] — BCE 3TO 3a4acTyr0 BCTYMAeT B MPOTHBOPEYHE C HEAOCTATOYHOCTHIO MH()OPMALUOHHBIX H
WHCTPYMEHTAIBHBIX KOMIIETCHIUH nenarora. Paszpemenne n1aHHOTO KOH(IIMKTa BO3MOXXHO B MPaKTHUECKON
NESITeNbHOCTH, B BBINOJIHEHUH IEMOHCTPALMOHHBIX M J1a0OpaTOpHBIX paboT, opraHu3anuy J1abopaTropHOro
9KCIIEPUMEHTA, B OPraHU3alMK NIPOEKTHON M Yy4eOHO-HCCIEN0BaTEIbCKON AEATENIFHOCTH o0yuaromuxcs. B
npoliecce IKCIEPUMEHTAIIBHOM paboThl ydaluecs IpUoOPETarOT ONBIT MO3HAHUS PEATbHOCTH, SBISIOMIUNACS
BOXHBIM 3TarnioM (OPMUPOBAHMS y HHUX YOEKICHHH, KOTOphIE, B CBOIO OYepedb, COCTABIISIIOT OCHOBY
HayYyHOTO MHUPOBO33peHUs. B To jxe Bpemst oTpabaTbiBaeTCsi METOAMKA IOCTAHOBKH SKCIeprUMeHTa. Temaruka
paccMaTprBaeMbIX JKCIEPHUMEHTOB, KOJNWYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKType NPHUMEpPHOMN
0o0pa3oBaTeNnpHOH  TporpaMMmbl 10  Owonormu, coxepxanuio  DeaepalbHOrO  TOCYIapCTBEHHOTO
obpazoBarensHoro crangapra (PI'OC) ocrHoBHOrO o0OmEro o6pazoBanus. [locraBnseMbie B IIKOJBI
COBpEMEHHBIE cpelicTBa 00y4eHUs, B paMKax NMpoekTa 1eHTpa «Touka pocTay, colepKar Kak yKe H3BECTHOE
o0opyJoBaHue, TaKk W MPUHIUNUANEHO HOBoe. [Ipexne Bcero, 3To nugpoBbie JlabopaTopuu ¢ Habopamu
JaTYNKOB, MO3BOJISIOIINE POBOIUTH U3MEPEHUS PU3MUECKUX, XUMHUUECKUX, (PU3NOTOTUIECKUX ITapaMeTpOB
OKpYXarllel cpensl U OpraHn3MoB. B ocHOBy 00pa3oBaTelbHON MPOTPaMMBbl 3aJI0KEHO NPUMEHEHHE
IUQPOBBIX JabopaTopuid. PaccMoTpeHHbIe B TOCOOMHU OMBITHI MPOILTH HIMPOKYIO anpodanuo. MHOTOIETHsIS
MPaKTHUKa UCIONB30BaHusl IU(POBBIX Ta00paTopuil 1 MUKPOCKOTIMYECKOW TEXHUKU B IIKOJIE TTOKa3aia, YyTo
COBpPEMEHHbIE TEXHUYECKHE CPEeICTBAa 00YUEHHUSI HOBOTO MOKOJICHHS MO3BOJISIFOT JOOUTHCS BEICOKOTO YPOBHS
YCBOEHHS 3HAHUH, (HOPMHUPOBAHUS MPAKTHYECKHX HABBLIKOB OMOJOTMYECKUX HCCICIOBAHHM, YCTOHYHBOTO
pocTa MO3HABATENBHOTO WHTEpeca MIKOJILHUKOB M, KaK CIIEJICTBHE BHICOKOTO YPOBHSI yueOHOW MOTHBAIIHH.
Henp u 3amaum ¢ peanusalys OCHOBHBIX 0O0II€0Opa3oBaTeNbHBIX MPOrpaMM IO Y4eOHBIM IpeaMeTam
€CTECTBEHHO-HAYYHO! HAIlPaBJI€HHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOH JESITEIbHOCTU O0yUYarouXcs; *
pa3paboTKa W peaju3anusi Pa3HOYPOBHEBBIX JIOMOIHHUTENBHBIX —O0MIE00pa3oBaTebHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH, & TAK)KE MHBIX [IPOrPaMM, B TOM YHUCIIE B KAHUKYJISIPHBIH MIEPUOT; *
BOBJICUCHHE YUALIUXCA U NEAArOTNYeCKUX paOOTHUKOB B IPOEKTHYIO JESITEIbHOCTD;

* OpraHM3anusi BHEYYEOHOH JesATENBbHOCTH B KAaHWKYJSPHBIH Tepuoia, pa3paboTka H  peanu3anus
COOTBETCTBYIOIIIMX 00pa30oBaTEeNbHBIX MPOTpaMM, B TOM 4YHCIe JUIS Jlarepeif, OpraHu30BaHHBIX
00pa3oBaTeNbHBIMI  OPraHU3alMsIMA B KAHUKYJISIPHBIM II€PUOJ; * TOBBILIEHHE MPOPECCHOHATIBHOIO
MacTepcTBa MENarordiyeckux paOOTHUKOB IEHTPA, pPEaNU3YyIONIUX OCHOBHBIE U JIOTIOJHUTENBHBIE
obmeoOpaszoBarensHble  Tporpammbel.  Cozganue 1ieHTpa «Touka pocTa» —MpennonaraeT pasBUTHE
o0pazoBarenbHONH HMHOPACTPYKTYpBl 0011e00pa30BaTeNbHOM OpraHu3alud, B TOM 4YHCJIE OCHAIIEHHUE
001e00pa3oBaTebHON  OpraHu3aluy: * O0OpYZOBaHHMEM, CPEACTBAMH OOyYeHHMS W BOCIUTAHMS JUIS
n3ydeHus: (B TOM YHMCIIE SKCHEPHMEHTAIBHOTO) MPEAMETOB, KypCOB, TUCIHILINH (MOMIYyJeH) eCTeCTBEHHO-
HAayyHOH HampaBICHHOCTH TMpPH peajlu3alddl OCHOBHBIX  00mIe00pa3oBaTeNbHBIX  HPOrpaMM U
JOTIOJTHUTENBHBIX 00111e00pa30BaTebHBIX IPOrpaMM, B TOM YUCIIE JUIS PACIIUPEHUs COACPIKaHMUs yueOHBIX
npeameToB «Duzukay, «Xumusny, «buonaorus»; © 000pynoBaHHEM, CPEACTBAMH O00yUEHHS ¥ BOCITUTAHUS JIJIS
peaM3anii  MPOrpamMM JIOTIOJIHUTEIBHOTO 00pa30BaHMs €CTECTBCHHO-HAyYHOW HANpaBIECHHOCTEH;
KOMIBIOTEPHBIM M UHBIM 000pynoBanreM. COBpeMEHHBIE SKCIIEPUMEHTAIILHBIE UCCISJOBAHMS IO OHOJIOTUH
YK€ TPYTHO TPEICTaBUTH 0€3 MCIONB30BaHMS HE TOJHKO aHAJOTOBHIX, HO M IU(POBBIX U3MEPUTEIBHBIX
npubopoB. B denepansHoM rocymapctBeHHOM oOpasoBatenbHoM cTangapte (PIOC) mponwmcano, uTo
OIHMM W3 YHUBEPCAIbHBIX YUEOHBIX ACHCTBHH, NMPUOOpPETAEMBIX YYalIMMHUCS JOJDKHO CTaTh yMEHHE
«IPOBENICHHUS OMBITOB, IPOCTHIX 3KCIEPUMEHTANBHBIX MCCICAOBAaHUN, MPSMBIX U KOCBEHHBIX M3MEPEHHH ¢
WCTIOJIb30BAHMEM aHAJIOTOBBIX WM HU(PPOBBIX HM3MEPHTEIBHBIX NPUOOPOB». YUEOHBIH HKCIEPHUMEHT I10
OHMOJIOTHH, TIPOBOIMMBIN Ha TPaJUIIMOHHOM 00OpYJOBaHWH, O€3 NMpPUMEHEHUs UPPOBBIX JadopaTopuii, He
MOXET TI03BOJIMTD B IIOJIHOW MEpE PEIIUTh BCE 3a/1a4d B COBPEMEHHOH IIKOJIE. DTO CBA3aHO C PSAOM NPUYHH:
* TPaJIMIIMOHHOE IIKOJBHOE 000pY/IOBaHUE M3-32 OTPaHUUCHHS TEXHUYECKUX BO3MOXKHOCTEH HE MO3BOJISET



IIPOBOAWUTE MHOI'M€ KOJIUMYCCTBCHHBIC MCCICAOBaHUA, ¢ MIWTCIBHOCTH IIPOBCACHUA OHOIIOTrUYECKHIX
HUCCJIEAOBaHUI HE BCeraa ° COITIacy€eTcsa C AJIUTCIbHOCTBIO y‘-Ie6HI>IX SaH}ITI/Iﬁ; * BO3MOXXHOCTB IIPOBCACHUA
MHOTHUX HCCJICI0BaHUI OrpaHUYrBacTCsA Tpe60BaHI/ISIMI/I TEXHUKH O€30IIaCHOCTH U ap. L[I/I(prBaH
na6opaTopI/Is[ IMMOJIHOCTBIO MCHACT METOAUKY U COACPKAHHC SKCHepHMCHTaHBHOﬁ ACATCIIBHOCTU U PCIIACT
BBIIICTICPECUNCIICHHBIC HpO6J'ICMLI. LHI/IpOKI/Iﬁ CIICKTPp MOAaTYUKOB IIO3BOJIAIOT YyYallUMCA 3HAKOMHUTBCA C
nmapaMeTpaMu OHOIIOrHYECKOTO OKCIIEPUMEHTA HE TOJIBKO Ha Ka4Y€CTBEHHOM, HO M Ha KOJIUYCCTBEHHOM
YPOBHC. L[I/I(prBaH J1a60paTop1/m MO3BOJISICT BECTU JIMTEIIbHBIN OKCIICPUMCHT JaK€ B OTCYTCTBHUU
OKCIIEPUMEHTATOpPA, a 4aCToTa UX I/I3MepeHI/II71 HETIOABJIACTHA Y€JIOBEUCCKOMY BOCIIPUATHIO.

1. Ilnanupyemble pe3yJbTaTbl OCBOEHHUS Y4€OHOIO MpeaMeTa

5_KkJace

Pasnen 1. ’KuBoii opranusm: cTpoeHne U U3y4eHue.

Y4eHUK HayYHUTCS:

IIpeomemmnuie pesynbmamol 00y4eHUs:

—pasyn4aTh OCHOBHbIC IPU3HAKU >KUBOW IPUPOLIHL;

—OOBACHATH 3HAUCHHE OMOJOTHYSCKUX 3HAHUH B MIOBCEAHEBHOM JKU3HHU;
—XapaKTepHu30BaTh METOAbI OMOIOTHYECKUX HCCIIEIOBAHUI;

—paboTarh C JIyNOH 1 CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaThb Ha Ta6n1/1uax 1 MUKpoInpenaparax OCHOBHBIC OPraHOUIAbI KJICTKHU,
—06’LHCH5[TI) POJIb OPTaHNYCCKUX U MUHEPAJIBHBIX BEIICCTB B KIICTKE,
—COoOIoaTh MpaBwIa TIOBEACHUS U paObOTHI C MPUOOPaMU M HHCTPYMEHTaMHU B KaOWHETe OUOIOTHH.
Memanpeomemnule pe3ynomamel 06y4eHUL:

—IIPOBOANTH MPOCTEHIIe HaOMIONEeHNS, N3MEPCHUSI, OTIBITHI,

—CTaBUTh Y4EOHYIO 331a4y M0 PYKOBOACTBOM YUHTEJIS;
—CHCTEeMaTU3UPOBaTh 1 0000IIaTh pa3Hble BB HH)OPMAIIHH;
—COCTAaBJIATH I1JIaH BBIITIOJIHCHUA y‘Ie6HOI>'I 3aJa4i.

Paznen 2. MHorooGpasue :KuBbIX OPraHu3MoB.

Y4YeHUK HAYINTCH:

Tlpeomemmuvie pezynomamol 00yueHUsL:

—pasnuyuaTh CYIOIECTBEHHBIE IPU3HAKU CTPOCHUS W JKU3HENEATENLHOCTH M3yYaeMbBIX OHMOIIOTHYECKUX
0OBEKTOB;

—ONPECIIATh NIPUHAIISKHOCTh OMOJIOTHUYECKIX 0OBEKTOB K OJIHOMY M3 IIAPCTB JKUBOM MPHUPOJIBI;
—YCTaHaBIIMBATh YEPThI CXOJICTBA U PANIUUHUA Y MPEACTABUTENECH OCHOBHBIX LAPCTB;
—pa3nu4aTh U3y4eHHbIe 00BEKTHI B IIPUPOJIS, HAa TaOIHIIAX;

—YyCTaHaBJIUBATh YEPThI IPUCIIOCOOJICHHOCTH OPraHU3MOB K Ccpejie OOMTaHHMS,

—O0OBSACHATH POJIb TPEACTABUTEIICH 1IAPCTB )KUBOM MPUPOJIBI B JKU3HHU YETIOBEKA.
Memanpeomemuule pes3yromamol 00yUEHUL:

—TIPOBOAUTH MPOCTEHIIYIO KIACCU(PHUKAIMIO )KUBBIX OPTaHU3MOB I10 OTJICIBHBIM I1APCTBAM;
—HCII0JIb30BaTh JOMOJHUTEIbHBIC HCTOUHUKN MH(MOPMAITUH JIJIS BHITIOJTHEHHS yUeOHOM 3a1a4H.

Pasgen 3. Cpena o0OnTaHus sKUBBIX OPraHU3MOB.
YUYeHUK HayuyuTCs:
IIpeomemmnvle pesynvmamul 00y4eHUA:

—CpaBHUBATh PA3JIMYHBIC CPC/bI O6I/IT3HI/I$I;

—XapaKTECpHU30BaTh YCJIOBHSA )KM3HU B Pa3JIMYHBIX CPEAAX O6I/ITaHI/I$I;

—CpaBHUBATh YCJIOBH OOUTAHUS B Pa3IUYHBIX IPUPOAHBIX 30HAX;

—BBIABJIATH YCPThI HpI/ICHOCOGHCHHOCTI/I JKMBBIX OPTaHU3MOB K OIIPEACIICHHBIM YCJIOBUAM;
—TIPUBOANTD MIPUMEPHI OOUTATEIEeH MOPEI 1 OKEaHOB;

—HAa0II0AaTh 33 )KUBBIMU OpraHU3MaMH.

Memanpeomemuule pe3yiomamol 00YUEHUL:

—HaXO0JUThb U UCII0JIb30BaTh NPUIYMHHO-CJIICACTBCHHBIC CBA3HU,

—hOopMyIUPOBATh U BBIIBUTATEH IPOCTEHTITHE TUITOTE3HI,

—BBIJIENIAT B TEKCTE CMBICIIOBBIE YaCTU M 03aITIABINBATh UX, CTABUTH BOIPOCHI K TEKCTY.



Paznen 4. YesioBek Ha 3emJie.
YYeHUK HayquTCs:
IIpeomemmuule pesynvmamul 00y4eHUsL:
—co0upatb HHGOpMAIHIO O PEAKaX YeJIOBEKa, UX XapaKTEePHBIX UepTax, o0pasze KU3HH;
—(opMyTHUpPOBaTh OCHOBHBIE SKOJIOTMIECKHUE MPOOIEMBI, CTOSIIIUE [IEPE] COBPEMEHHBIM YEJIOBEYECTBOM;
-0Ka3bIBaTh [IPOCTEHUIINM CIIOCOOOM IIEPBYIO MOMOLIb IIPU 0KOTaxX, OOMOPOKEHUH U JIp.
—O0OBSICHATD POJIb PACTCHUH U )KUBOTHBIX B )KU3HHU YEIIOBEKA;
—000CHOBBIBaTh HEOOXOAMMOCTh IPUHSITHS MEP 110 OXPaHE KUBOM NPHUPOABI;
—coOroaTh MpaBuiia MOBEIEHUS B IPUPOLE;
—pas3nu4aTh Ha XKUBBIX 00bEKTaX, TAOIUIAX OMACHBIE IS )KU3HU YEIOBEeKa BUABI PACTEHUN U KUBOTHBIX;
—BECTH 3J0POBBIN 00pa3 )KU3HU U MPOBOAUTH OOpHOY ¢ BPEAHBIMH MPUBBIYKAMH CBOUX TOBApUIICH.
Memanpeomemuvie pe3ynomamsi 00yUeHUsA:
- paboTaTh B COOTBETCTBUH C TIOCTaBICHHOM 3aa4eii;
- COCTaBIIATH MMPOCTOMN U CIOKHBIH IIIaH TEKCTa,;
- y4acTBOBATh B COBMECTHOH 1€ TETIbHOCTH;
- paboTath ¢ TeKCTOM Taparpada;
- y3HaBaTh U3y4yaeMble 0ObEKTHI Ha TabInIax, B MPUPOIIE.
Jluunocmuule pe3ynvmamol 00yYeHUs:
-(opMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K 00yUEHHIO;
- (hopMHpOBaHIE TO3HABATENBHBIX HHTEPECOB U MOTHBOB K 00YUEHHIO;
- (hopMHpOBaHNE HABBIKOB TIOBEICHHSI B IPUPOJIE, OCO3HAHMS [ICHHOCTH JKUBBIX OOBHEKTOB;
- OCO3HaHME LIECHHOCTH 310pOBOTO U Oe30macHoro o0pasa Ku3HH;
- (hopMHpOBaHNE OCHOB SKOIOTUYECKON KYIIBTYPHI.

6 xnacc

Pasnen 1. CTpoeHue U CBOICTBA JKUBBIX OPraHNU3MOB.

YUeHUK Hay4uuTcs:

IIpedmemmnule pesynvmamol 00y4eHU:

—paciio3HaBaTb U IIOKa3bIBaTb Ha TaGHHHaX OCHOBHBIC OpraHouJibl KJICTKH, PACTHUTCIIBHBIC W KUBOTHBLIC
TKaHW, OCHOBHBICOPIraHbl U CUCTEMbI OPraHOB paCTeHI/Iﬁ " JKXUBOTHBIX,

—MHCCIIEIOBAaTh CTPOCHUE OCHOBHBIX OPTraHOB PacTEHHUS;

—YyCTaHaBIUBATh OCHOBHBIC YEPTHI PA3JIMUMs B CTPOCHUH PACTUTEIIBLHOM U )KUBOTHOH KIIETOK;
—YyCTaHaBIUBATh B3aMOCBS3b MEX]Iy CTPOCHHEM 1o0era v ero QyHKIUsIMIU;

—MHCCIIeIOBaTh CTPOCHKE YacTel modera Ha HaTypaJbHBIX 00BEKTaX, ONPENeNATh UX Ha TaOIIIax;
—000CHOBBIBaTh Ba)KHOCTh B3aMMOCBSI3M BCEX OPraHOB M CHCTEM OPIaHOB Ul 00eCIieueHHs LeI0OCTHOCTH
OopraHusma.

Memanpeomemnule pe3ynomamel 00y4eHUL:

- paboTaTh C OTOJHUTEIFHBIMU HCTOYHUKAMU HH(OpMAaLny;

- JIaBaTh OTIpEJICIICHIS;

- paboTarh ¢ OMOJIOTHYECKUMH O0BEKTaAMHU.

Paznen 2. /KusHeaesiTeIbHOCT OPraHU3MOB.

YdeHuK HaydYnuTCs:

IIpeomemmnvle pesynvmamul 00y4eHUA:

—OMPE/IEIATh U MOKa3hIBATh Ha TAOIUIE OPTaHbl U CUCTEMBI,

COCTaBJIAOIUE OPTraHU3MbI paCTeHI/Iﬁ " JKUBOTHBIX,

—OOBSICHATE CYITHOCTH OCHOBHBIX ITPOLECCOB KUBHEACATCIIbHOCTH OPTaHU3MOB;
—000CHOBBIBaTb B3aUMOCBSI3b IIPOLIECCOB KU3HEAEATENILHOCTH MEXIy COOOH;
—CpaBHUBATb NPOUECCHI ) KUSHCACATCIIBHOCTU PA3JIMYHBIX OPraHU3MOB;
—Ha0JIr0aTh 32 OHOJIOTHYECKUMH MTPOIIECCAMHU, OIUCHIBATE UX, JIENIAaTh BBIBOJIBI;
—MHCCIIeIOBAaTh CTPOCHHE OTIIEJIbHBIX OPraHOB OPraHU3MOB;

—(UKCHPOBATh CBOW HAONIOACHUS B BUJIC PUCYHKOB, CXEM,Ta0IIHII;
—Cco0/r01aTh MPaBKJia MOBEACHUS B KaOMHETE OUOJIOTHH.

Memanpeomemnule pesynomamol 00yUeHUL:

- OPraHU30BbIBATH CBOIO YUEOHYIO 1€ TEILHOCTD;

-IJIaHUPOBATH CBOIO yqe6Hon ACATCIIBHOCTD IO PYKOBOJACTBOM YUYMTEIIA,




- COCTABIIATH IJIaH PabOThI;

- COCTaBJIATH IJTaH OTBETA;

- COCTaBJIAThH BOMPOCHI K TEKCTY;
- OLICHUBATH CBOM OTBET.

Paznen 3. Opranusm u cpeaa.

Y4eHUK Hay4nuTCsI:

IIpeomemmnuie pesynbmamol 00y4eHUsL:

—pacIio3HaBaTh CyTh IIOHATUHM U TEPMUHOB: «CPefa OOUTAHUSY, «DaKTOPEI
cpeabl», «paKTopbl HEKUBOK MPUPOABD, «PAKTOPHI KUBOH

MPUPOJIBI», CIUIIEBBIC LETINY, KIHILEBBIE CETH», KIPUPOTHOE

COO0OIIECTBOY, «IKOCUCTEMAY;

—aHaJIN3UPOBATH CTPYKTYPY MPUPOTHOTO COOOIIECTBA.

Memanpeomemnule pe3ynomamel 06y4eHUsL:

- OPraHU30BbIBATH CBOIO YUECOHYIO €S TEIbHOCTb;

-IIJIAHUPOBATh CBOIO YUEOHYIO IESTEIBHOCTD 110J] PYKOBOACTBOM YUHTEIIS;

- COCTaBIIATH IJIaH PaOOTHI;

- COCTaBIIATH IJIaH OTBETA;

- COCTaBIIATh BOIPOCHI K TEKCTY;

- OLIEHUBATL CBOM OTBET.

Jluunocmuule pe3ynomamel 06y4eHUs:

- -hopMUpPOBaHIE OTBETCTBEHHOTO OTHOIIEHUSI K 00y4EHHIO;

- (hopMHpOBaHIE TO3HABATENBHBIX HHTEPECOB U MOTHBOB K 00YUEHHIO;

- (hopMHpOBaHHE HABBIKOB TIOBEICHHSI B IPUPOJIE, OCO3HAHMS [ICHHOCTH JKUBBIX OOBHEKTOB;
- OCO3HAHME LIECHHOCTH 30pOBOT0 U Oe30macHoro o0pasa Ku3Hu;

- (hopMHpOBaHHE COLMANIBHBIX HOPM U HABBIKOB ITOBEICHUS B LIKOJIE U AOMA;

- (hopmupoBaHHe JOOPOKENATEIHFHOTO OTHOLICHHUS! K MHEHHIO JJPYTOTO YeJIOBEKa;
- ¢opMHpOBaHHE KOMMYHHMKATHBHOM KOMIIETCHIIMM B OOMICGHUM W COTPYAHHYECTBE CO CBEPCTHHKAMH,
YUUTEISIMH B TIPOLIECCE NESTEIbHOCTH;

- OCO3HaHMeE [IEHHOCTH 310pOBOTO 00pa3a )KHU3HHU;

- OCO3HAHME 3HAYCHUSI CEMbHU B )KU3HH YEIIOBEKA;

- YBaXUTEIBHOE OTHOILLIEHUE K CTAPLIMM M MJIaJIINM TOBAPHLIAM.

7 xaace

Beenenue

Paznen 1. Hapcreo IIpoxkapuorsl

Y4yeHuK HayduTCs:

IIpeomemmnuie pezynbmamol 00y4eHUA:

—J1aBaTh OOLIYIO XapaKTepUCTUKY OaKTepui;

—XapakTepHu30BaTh GOPMbI OAKTEPUATBHBIX KIETOK;

—OTINYaTh OAKTEPHH OT JIPYTUX )KUBBIX OPraHU3MOB;

—O0O0BSICHATH PONb OakTepuil ¥ TPHOOB B IPUPOJE U )KU3HHU YEIIOBEKA.
Memanpeomemuvie pe3ynomamsi 00y4eHUA:

—paborark ¢ y4eOHUKOM, paboueil TeTpajblo M JAMJAKTHYSCKHUMH MaTepHalaMd, COCTABISATH KOHCIIEKT
naparpada yuyeOHUKa O W/HIIH MOCTIe U3yYeHHsI MaTepralla Ha YPOKE;
—pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, HCIIOJb3Ys pa3Hble HCTOUHUKH MH(POPMALIH;
—TOTOBHTH YCTHBIE COOOIIIEHNS U TMCbMEHHBIE pedeparbl Ha OCHOBE 000011eHus HHGOpMAlUU YIeOHUKA U
JIOTIOJTHUTENTEHBIX UCTOYHHKOB;

—TII0JIb30BaThCsl IOMCKOBBIMU cucTeMamu MHTepHeTa.

Paznen 2. HapcTrBo I'pu6bl

Y4yeHUK HayquTCs:

IIpeomemmnvle pesynvmamul 00y4eHUA:

—JaBaTh OOLIYIO XapaKTepUCTUKY OakTepuii 1 rpuboB;

—OOBACHATH CTPOEHNE TPHOOB U JUIIAHHUKOB;

—IIPUBOJIUTH IPUMEPHI PACTIPOCTPAHEHHOCTH T'PUOOB U JINIIAHHHUKOB;
—XapaKTepHU30BaTh pojb 'PUOOB M JIHUIIAHHUKOB B OMOIIEHO3aX;

—OTMpeAeTATh HeCheAO0OHbIE MUISTIOYHBIC TPUOHI,



—OOBACHATE POJTb OaKTepHUil 1 TPUOOB B IPUPOAEC U KU3HU YCIIOBEKA.

Memanpeomemuule pesyiomamol 00yUeHUL:

—T10JIb30BaThCs OMOIOTUYECKUMH CIIOBAPSIMH M CIIPABOYHHKAMH JIJISl TIOMCKA OTPEICIICHU OMOIOTUYECKUX
TEPMHHOB;

- COCTaBJIATH KOHCIIEKT maparpada 10 WK MOCJIe H3yUeHHsl MaTepraia Ha ypOoKe;

- TOTOBUTH COOOIIEHHS HA OCHOBE 0000IIeHNsT HHPOPMAIINN YIeOHUKA 1 TOTIOTHUTETFHBIX HCTOYHUKOB;

- TIOJIL30BAThCS MMOMCKOBBIMU CHcTeMaMu MHTepHeTa.

Paznen 3. HapcTBo PacTenus

VY4eHUK HayuuTcs:

IIpeomemmnuie peynbmamol 00y4eHUsL:

—JaBaTh OOLIYIO XapaKTePUCTUKY PACTUTEIBHOTO IaPCTBA;

—O0OBSICHATH POJIb PacTeHU B Onocdepe;

—laBaTh XapaKTEPUCTUKYy OCHOBHBIX TPyl pacTeHWd (BOAOPOCIE, MXOB, XBOIIEH, IUIAyHOB,
MAOPOTHUKOB, FOJIOCEMEHHBIX, [IBETKOBBIX);

—O0OBSICHATH MPOUCXOXKICHUE PACTCHUI 1 OCHOBHBIE ATAIlbl PA3BUTHS PACTUTEILHOTO MUPA;
—XapaKTepPHU30BaTh PACIIPOCTPAHEHUE PACTEHUH B PA3IHMYHBIX KIMMAaTHYECKUX 30HAX 3EMIIH;

—O0OBSICHATH IPUYMHBI PA3TUUUil B COCTaBE (PUTOLIEHO30B PA3JIMUHBIX KIMMATHUYECKUX MOSICOB.

- IEPEBOANTH U3 OMHON OPMBI B APYTYIO.

Memanpeomemnule pe3ynomamel 06y4eHU:

- BBIIIOJIHATH J1a00paTOpHbIE PabOTHI Ol PYKOBOJACTBOM yUHUTEIIS;

- CPABHUBATH IIPENCTABUTENIECH PA3HBIX I'PYIIl PACTEHUI;

- OLIEHUBATh C 3CTETUYECKON TOUKU 3PEHUS NPEACTABUTENIEH PACTUTEIILHOIO MUPA;

- HaXOANUTH MH(OPMALIUIO O PACTEHUSX B HAYYHO-TIOMYJIIPHOM JUTEpaType, CIOBapsAX U CIIPABOYHHUKAX.
Paznen 4. Hapcreo ’KuBotHble

Y4YeHUK HayquTCs:
IIpeomemnule pe3ynomamol 00y4eHUA:

—O0OBSICHATh CTPYKTYPY 300JOTMYECKOM HAyKH, OCHOBHBIC JTalbl €€ pa3BUTHs, CUCTEMaTH4eCKue
KaTeropuu;

—IpCaACTaBIIATh 3BOHIOIII/IOHHBII>'I ITYTb Pa3BUTUSA ) KUBOTHOI'O MHPaA,

—KJ1acCU(UIMPOBATD )KUBOTHBIE OOBEKTHI 110 UX MPUHAUIEKHOCTH K CUCTEMAaTHUECKUM TPYIIIaM;
—IIPUMEHSTD ABOIHbIC HA3BaHMS )KUBOTHBIX IIPH MOATOTOBKE COOOIICHNUH, JOKIA0B, IPE3CHTALU;
—06’LHCH5[TB 3HaUYeHHE 300JIOTUUECKUX 3HAHHUHI JJId COXpPAaHCHUA KM3HU Ha IJIAHETC, PAa3BCACHUA PEAKUX U
OXPaHSEMBIX JKUBOTHBIX, BBIBEJCHHS HOBBIX ITOPOJ] )KUBOTHBIX;

—HCIIONIb30BaTh 3HaHUS 110 300JI0TMH B TOBCETHEBHON KM3HM.

—paboTarh C KUBBIMH KYJIBTYPaMH MPOCTEHIIHX, UCTIOJIB3Ys TIPH 3TOM YBEITUUUTEIbHBIE IPHOOPEI;
—pacrno3HaBaTh OHOKJIETOYHBIX BO30OyauTENEl 3a00IeBaHMI YEIOBEKA;

—pacKpbIBaTh 3HAYEHNE OAHOKIIETOUHBIX JKUBOTHBIX B IIPUPOJIE U )KU3HU YETIOBEKA;

—IPUMCHATH NMOJTYYCHHBIC 3HAHWA B HOBCGI{HGBHOﬁ JKN3HU.

—OnpeaAcIATbL CUCTEMATUYCCKYIO IMTPUHAAJIC)KHOCTD )KUBOTHBIX K TOM MW MHOM TaKCOHOMHYECKOM rpynrie;
—HAa0II0AaTh 3a MOBEACHUEM XUBOTHBIX B IIPUPOLE;

—paloTarb C XKUBBIMH >XHBOTHBIMH M (DMKCHPOBAaHHBIMHM HpenaparamMu (KOJJICKLIHMSMH, BIAXKHBIMH M
MUKpOTIpenapaTaMy, qydejaMy 1 Jp.);

—O0OBSICHATH B3aMMOCBS3b CTPOCHUS M (DYHKLMI OpraHoOB M MX CHCTEM, 00pa3a >KU3HHU U Cpellbl OOUTaHUs
YKUBOTHBIX;
—IIOHUMATh B3aUMOCBA3HU, CJIOKUBIIUECA B IPHUPOAC, U UX SHAYCHUC NJIA DKOJIOTHUIYECKUX CUCTEM;
—BBIJICIIATh )KUBOTHBIX, 3aHCCCHHBIX B KpaCHYIO KHHUTY, U CHOCO6CTBOBaTI) COXPAaHCHUIO UX YHCIICHHOCTHU U
MECT OOMTaHUS,
—OKa3bIBaTh MEPBYIO MCAUIUHCKYIO ITOMOIIB ITPU YKYCaX OMMAaCHBIX WUJIN AJOBUTHIX )KUBOTHBIX;
—HCITI0JIb30BaTh MEPhI MPO(HIAKTHKH Tapa3uTapHbIX 3a00IeBaHUI
—OINPEIENATh CUCTEMaTHYECKYIO PUHAIEKHOCTD dKUBOTHBIX K TOM MM MHOH TaKCOHOMHYECKOU IpyTIIe;
—paboTarb C XKUBBIMH XHBOTHBIMH M ()UKCHPOBAHHBIMH NpenaparaMy (KOJUICKIMSMH, BIXHBIMH H
MUKpOTIpenapaTaMy, qydejJaMy 1 Jp.);
—O0OBSICHAITh B3aMMOCBSI3b CTPOCHHSI M (QYHKIIMH OPraHOB W MX CHCTEM, 00pa3a >KU3HU W Cpe/ibl OOUTaHuUs
YKUBOTHBIX;
—IIOHUMATh U YMETh XapaKTEPHU30BaTh SKOJIOIT'MYCCKYIO POJIb XOPAOBBIX )KMUBOTHBIX;



—XapaKTepH30BaTh XO3IHCTBEHHOE 3HAYEHNE TIO3BOHOYHBIX;
MemanpeomemHuule pe3yiomamol 00yUeHUL:

—HAa0Ir0AaTh 3a OBEACHUEM XKHBOTHBIX B IPUPOJIE;

—BBIJICIIATH KUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUTY, U CIIOCOOCTBOBATH COXPAaHEHHUIO UX YUCIEHHOCTH U
MeCT OOMTaHMS;

—OKa3bIBaTh MEPBYIO0 MEAULIMHCKYIO TIOMOIIb IPH YKYCaX OMAcCHBIX WU SITOBUTHIX KHUBOTHBIX.

—1aBaTh XapaKTEPUCTUKY METOIOB U3yUeHHS OMOJIOTHIECKUX OOBEKTOB;

—Ha0II01aTh ¥ OMHCHIBATH PA3INYHBIX MIPEICTABUTENEH JKHBOTHOTO MUPA;

—HaXOAWTH B PA3IMYHBIX HCTOYHUKAX HEOOXOANMYIO0 HHPOPMAIIHIO O KHBOTHBIX;

—n30MpaTenbHO OTHOCHTHCS K Ouonorndeckodl uH(popManmu, coiep)kalielicsi B CpPeACTBaX MacCOBON
nH(popMariy;

—CpaBHUBATh JKUBOTHBIX U3YYEHHBIX TAKCOHOMHUYECKUX TPYI MEXKIy COOOH;

—MWCHONb30BaTh HHAYKTUBHBIN U I€AYKTUBHBIA MOAXOb! TIPH U3YYECHUN KPYITHBIX TAKCOHOB,

—BBISBIIATH MPU3HAKK CXOICTBA M PA3JIMUMs B CTPOCHUH, 00pase )KU3HU U MOBEJCHUH KIUBOTHBIX;
—00001aTh ¥ JenaTh BEIBOABI 10 U3yUYEHHOMY MaTepHaly;

—pa6OTaTI) C OOIIOJIHHUTCIBbHBIMU HCTOYHUKaAMHN I/IH(bOpMaHI/II/I, HUCIIOJIB30BAaTh JIsI ITOHMCKa I/IH(bOpMa]_[I/II/I
BO3MOXXHOCTU VHTEpHETA;

—TIPEACTABISITh U3yUYEHHBIN MaTepHall, UCIOIb3ysl BOSMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.

Pasgea S.

Y4yeHUK Hay4qUTCs:

IIpeomemnule pe3ynomamol 00y4eHUA:

—O0OBSICHSTH MEXaHU3MbI B3aUMOJICHCTBHS BUPYCOB U KJIETOK;

—XapaKTepH30BaTh OMAcHBIE BUpyCHbIEe 3a0oneBanms yenoseka (CIIN/, rematut C u ap.);
—BBISIBIIATH IPU3HAKU CXOJCTBA U Pa3JINuus B CTPOCHUU BUPYCOB;

—OCYIIECTBIISITh Ha TIPAKTHKE MEPOIPUATHS 10 TPOPHUIAKTHKE BUPYCHBIX 3a00JICBAaHHH.
Memanpeomemnule pe3ynomamol 00y4eHUL:

—00001m1aTh U AeNaTh BEIBOIBI IO U3YUEHHOMY MaTepHay;

—paboTarb € IOMOJHUTENFHBIMH HCTOYHUKAMH WH(QOPMAIMH, HMCIOJIb30BaTh JJIS MOMCKa WH(popManmn
BO3MOXXHOCTU MHTEpHETA;

—IIPEACTABIATh U3yUYEHHBII MaTepuasl, UCTIOIb3Ysl BO3MOKHOCTH KOMIIbIOTEPHBIX TEXHOJIOTUH.
Jluunocmuule pe3ynvmamol 00yYeHUsA:

- pa3BuTHE U (OPMHUPOBAHHE UHTEPECA K H3YUECHHIO ITPEIMETA;

- Pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

- BOCIIUTaHHE OEpEeKHOTr0 OTHOLICHUS K IPUPOAE, POPMUPOBaHUE FIKOJITHUECKOTO CO3HAHMSL.

8 kaace

Paznen 1. MecTo 4esnoBeka B cucTeMe OPraHMYeCKOro Mupa.

VY4eHUK HaydnuTCs:

IIpeomemmnuie pe3ynomamol 00yYeHUsL:

—aHaJIN3UPOBATE OCOOEHHOCTH CTPOEHUSI YEJIOBEKA M YeJIOBEKOOOPA3HBIX 00€3bsH, JPEBHUX MPEIKOB
YeJI0BeKa, PeJICTaBUTENEN pa3IMyYHBIX pac.

Paznen 2. llpoucxo:kaeHue yeioBeKa.

IIpeomemmnvle pesynvmamol 00y4eHUA:

- OnoIOTNYECKHE U COLMAIbHBIE (DAaKTOp aHTPOIIOTEeHE3a;
- OCHOBHBIE 3Tallbl 3BOJIIOLIMY UEJIOBEKA.

Pasnen 3. Kparkasi ucTopusi pa3BUTHS 3HAHWI 0 CTPOCHNHU U (PyHKIUSIX OPraHN3Ma YeJIOBeKa.
IIpeomemmnuie pe3ynomamol 00yYeHUsL:

—BKJIaJl OTCUCCTBCHHLIX YUYCHBIX B Pa3BUTUC 3HaHM 00 OpraHus3Me 4€JI0BCKaA.

Pasznen 4. O6uiuii 0630p cTpoeHusi M (PyHKIUIl OpraHu3Ma 4ejioBeKa.



IIpeomemHuuie pezynomamol 00yYeHUA:

—Yy3HaBaTh OCHOBHBIE CTPYKTypHBIE KOMITIOHEHTHI KJIETOK, TKAaHEH Ha TaOMIaX ¥ MUKpOIIperaparax;
—YCTaHaBIUBATh U O0BICHATH B3aMMOCBS3b MY CTPOCHHEM U (DYHKIIMSIMH KJICTOK TKaHEH, OPraHOB U X
CHCTEM.

Paznen 5. Koopaunanus u peryiasiuus.

Ipeomemmnvle pesynvmamul 00y4eHUL:

—BBISBIISITH CYIIECTBEHHBIE PU3HAKA CTPOSHUS U (DyHKIIHOHUPOBAHHSI OPTAaHOB UYBCTB;
—Cco0ronaTh Mepsl NPOPIIAKTHKY 3a00I€BaHUN OPTaHOB yBCTB.

Pasgen 6. Onopa u 1BM:KeHMe.

IIpeomemmnuie peynbmamol 00y4eHUsL:

—YacTH CKeJIeTa YeJIOBEKa;

—XUMHUYECKHI COCTaB U CTPOEHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIC MBIIIIIBI YEJIOBEKA.

—pacIio3HaBaTh YaCTH CKeJIeTa Ha HAlIHbBIX IOCOOMSIX;

—HaXOJUTh Ha HAIrJIAJHbIX HOCO6I/I$1X OCHOBHBIC MBIIIIIBI;

—OKas3bIBaTh NEPBYIO 10BpadeOHYIO IOMOIIb IPY TIepesioMax.

Pasznen 7. BHyTpeHHsisl cpeja Opranusma.

IIpeomemnule pe3ynomamul 00y4eHUA:

—CpaBHUBATh MEXy co00l CTpoeHHE U PYHKIIUN KIETOK KPOBH;

—O0OBSICHATh MEXaHU3MbI CBEPTHIBAHUSA U NEPETUBAHUS KPOBH.

Pasnea 8. TpancnopT BemecTs.

IIpeomemnule pe3ynomamol 00y4eHUA:

—pasyn4aTh U ONHUCHIBATH OPTaHbl KPOBEHOCHON M TMM(ATHYECKON CHCTEM;
—U3MEPATH MYJIbC U KPOBSHOE JaBJICHHUE;

—OKa3bIBaTh MEPBYIO [IOBpa‘Ie6HYIO ImoMOuIb TP KPOBOTCUCHUAX.

Paznen 9. [ibixanue.

IIpedmemmnuie pesynbmamol 00y4eHU:

—BBIABJIATH CYHICCTBECHHBIC IPU3HAKHA ]lblxaTeHBHOﬁ CHUCTEMBI, ITPOLCCCHI AbIXaHU 1 I‘33006MeHa;
—OKa3bIBaTh MEPBYIO ZIOBpa‘Ie6HYIO IOMOIIIb ITPH CITACCHUHU YTOIIAIOIIECTO U OTPABJICHUU YTrapHBIM I'a30M.
Paznen 10. IlnmeBapenue.

IIpedmemmnule pesynvmamol 00y4eHUA:

- XapaKTEepu3oBaTh NUIICBAPCHUE B PA3HBIX OTACIaX HHHIeBapHTeHBHOﬁ CHUCTEMBI.
Pasges 11. OOMeH BemecTB ¥ JHEPIruu.

IIpeomemmnule pesynvmamol 00y4eHU:

—BBIABJIATH CYHICCTBECHHBIC IPU3HAKHN oOMeHa BCHICCTB U IMMPEBPALICHUA DOHCPTHU.
Paznen 12. Boigenenne.

IIpeomemmnuie pesyromamol 00y4eHUsL.

- Mepbl MPOQPUIAKTUKY 3a00ICBaHUN MOYEBBIACIUTEILHON CUCTEMBI.

Paznean 13. IlokpoBbI TeJa.

IIpedmemmnule pesynbmamol 00y4eHUA:

—O0OBSICHATH MEXaHU3M TEPMOPETYIIILNY;

—OKa3bIBaTh MEPBYIO ITOMOIIL ITPH MOBPEKIACHUAX KOXKHU, TCINIOBBIX U COJTHEYHBIX Yapax.
Pasnen 14. PazMHoXeHue U pa3BHUTHE.

IIpeomemmnvle pesynvmamul 00y4eHUA:

- CTpOCHHE U (PYHKIINH OPTaHOB TIOJIOBOM CHCTEMEI;

- OCHOBHBIE 3Talbl BHYyTPUYTPOOHOTO M BO3PACTHOTO Pa3BUTHS YEIOBEKa.

Pasnea 15. Boiciiast HepBHAsl 1eSITEJILHOCTD.

IIpeomemmnuie pe3ynomamol 00yYeHUs:

—BBIACIATE CYIICCTBEHHBIC ITPU3HAKU IICUXHUKHW YCJIOBEKA,

—XapaKTepHU30BaTh TUITBI HEPBHON CHCTEMBI.

Pasnen 16. YUenoBek u ero 310poBbe.

IIpeomemmnuie pe3ynomamol 00yYeHUsL:

—Cco0IoIaTh HOPMBI JIMYHOM F'MTHEHBI U IPO(MITAKTUKY 3a00JIeBaHUIA;
—OKas3bIBaTh NEPBYIO 10BpadeOHYIO TIOMOIIb.

Memanpeomemnvie pezyrbmamol 00yueHUs:



—IIJTAaHUPOBATh COOCTBEHHYIO yUEOHYIO IESTeNbHOCTh KaK CaMOCTOSITETIbHO, TaK M TIOA PYKOBOACTBOM
YUHTEIS;
—Yy4acTBOBATh B COBMECTHOH AeATEIBHOCTH (paboTa B MaNbIX TPYNIaXx);
—paboTaTb B COOTBETCTBUH C TIOCTABICHHOH 3aa4eld, MIaHoM;
—BBIJCIATH TNIABHBIE U CYIIECTBEHHBIE TTPU3HAKH ITOHITHI;
—COCTaBIIATH OMMHCaHNE OOBEKTOB;
—COCTAaBIISATh IPOCTHIE U CIIOXKHBIE IJIaHBI TEKCTA;
—OCYIIECTBIATh TOUCK U 0TOOP MH(OPMAITH B TOTIOTHUTENFHBIX HCTOYHUKAX;
—BBISIBIISITh IPUYNHHO-CIICIICTBEHHBIE CBS3H,
—paboTaTb CO BCeMU KOMIIOHEHTaMH TEKCTa;
—OIIGHUBATh CBOIO paboTy U IeSTETbHOCTh OJHOKIACCHHUKOB.
Jluunocmuule pesyniomamol 00yUeHUsL:
-opMupoBaHNE OTBETCTBEHHOTO OTHOIIECHHS K 00Y4YEHHIO, TPYAY;
- (hopMHpOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS;
- (hopMupoBaHHE 0CO3HAHHOCTH M YBAXKUTEIHHOTO OTHOIICHHUS K KOJUIEraM, APYTHM JIFOISIM;
- (hopMupoBaHNE KOMMYHUKATHBHON KOMIIETEHIIMH B OOIIEHWH W COTPYAHHYECTBE CO CBEPCTHHKAMH,
YUUTENAMH B TIpoIiecce IesSTeNbHOCTH;
- 0CO3HaHME [EHHOCTH 37I0POBOT0 00pa3a KU3HU;
- 0CO3HAHME 3HAYCHUS CEMbH B KU3HU YEJIOBEKa;
- (hopMHpOBaHNE OCHOB SKOJIOTUYECKON KYIIBTYPHI.

9 kaace BbInycKHHUK HAYYUTCS:

IIpeomemnule pe3ynomamol 00y4eHUA:

—J1aBaTh ONpEEICHUS YPOBHEH OpTraHU3allMy >KUBOTO M XapaKTepHU30BaTh MPOIECCHl KU3HEACITEIIbHOCTH
Ha KaXK10M U3 HHX;

—XapaKTepHU30BaTh CBOICTBA KUBBIX CHCTEM,;

—O0OBSICHATH, KaK MPOSBIIAIOTCS] CBOMCTBA JKUBOTO Ha KXKIOM U3 YPOBHEH OpraHu3alu;

—IPUBOJUTH KPATKYIO XapaKTEPUCTHUKY MCKYCCTBEHHOW M €CTECTBEHHOW CHCTEM KIIACCH(HKALUK >KUBBIX
OpTaHU3MOB,;

—O0OBSICHAITH, IOYEMY OPTaHU3MbI OTHOCST K Pa3HBIM CHCTEMaTHYECKHM TPYIITIaM.

—O0OBSICHATH IPUHIHI ACUCTBHS (EPMEHTOB;

—XapakTepHu30BaTh (PyHKIHUN OEJIKOB;

—O0TMeYaTh YHEPreTHIECKYIO POJIb YIIIEBOIOB U INIACTUYECKYIO (PyHKIIHIO KUPOB.

—OMHCHIBaTh OOMEH BEIIECTB U MPEBPAIIeHUE YHEPTUH B KIIETKE;

—IIPUBOJUTH HOAPOOHYIO CXeMY Ipolecca OMOCHHTE3a OEJIKOB.

—XapaKTepHu30BaTh META00IU3M Y IPOKAPHOT;

—OTHCHIBATh TEHETHYECCKHI anmapar OakTepHii;

—OTHCHIBATh MPOIIECCHI CIIOPOOOPA30BAHUS U PA3MHOKEHHSI TPOKAPHUOT;

—O0OBSICHATH MECTO M POJIb MPOKAPHOT B OMOLIEHO3aX;

—XapakTepu3oBaTh (QYHKIMH OPraHOWJIOB IUTOILIA3MbI, 3HAUYEHHE BKIIOUCHHH B YKH3HEAEATEIILHOCTH
KIIETKH;

—OIMNCHIBATh CTPOCHUE U (PYHKIIH XPOMOCOM.

—COCTaBJISITh CXEMBbI U TaOIMLIBI U1l MHTETPALMH MTOTY4YEHHBIX 3HAHUM;

—00001maTh 1 JenaTh BEIBOABI 10 U3yYEHHOMY MaTepHaly;

—paboTarb ¢ JONONHUTEILHBIMH HCTOYHMKAMH HMH(OpMAMKM M HCIOJb30BaTb HUX [UIA  IIOHCKA
HEOOXOIUMOro Marepuana;

—IIPEJICTaBIATh N3YYEHHBIH MaTepHall, UCTIONb3Ysl BO3MOXXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH;
—O0OBSICHAITh PUCYHKH U CXEMBI, PEJICTABIICHHBIC B YUCOHUKE;

—CaMOCTOATENILHO COCTABIIATh CXEMbI MPOLIECCOB, MPOTEKAIOIINX B KIETKE, U IIPUBS3BIBATEY» OTICIILHBIC
WX OTaITbl K Pa3IHYHBIM KIIETOUYHBIM CTPYKTYpaM;

—HWJUTIOCTPUPOBATH OTBET MPOCTEHIIMMHU CXEMaMH U PUCYHKAMHU;

—paboTarb C MHKPOCKOIIOM M H3TOTOBJSTH INPOCTEHIIME Mpenaparbl Uil  MHKPOCKOIIMYECKOrO
UCCIIEIOBAHUSL.

—XapakTepH30BaTh OMOJIOTHYECKOe 3HAUCHHE OECIIONIOro Pa3MHOKEHHUS,

—O0OBSICHATH MPOIIECC Mei03a, MPUBOJISIINI K 00Pa30BAHUIO TaIUIOUTHBIX TaMET.

—OMMCHIBATh MIPOIIECCHI, IPOTEKAIOLINE IPU APOOJICHNH, TaCTPY/ISILIUU U OPTaHOTeHE3E;

—XapaKkTepu30BaTh POPMBI TOCTIMOPHOHATHHOTO PA3BUTHS;



—pasyn4aTh COOBITHS, CONPOBOKIAIOIIUE PA3BUTUE OPraHNU3Ma IIPU IIOJIHOM M HETIOJIHOM IPEBPAILECHUIX;
—O0BSCHATH OMOJOTUYECKUH CMBICI Pa3BUTHS C METaMOP(HO30M;

—XapaKTepH30BaTh 3TAlbl OHTOTEHE3a MPU IPSMOM MOCTIMOPHOHATEHOM Pa3BUTUU

—CpaBHUBATh U COMOCTABIIATH MEXKAY COOOI STambl pa3BUTHS JKUBOTHBIX HM3YyUYEHHBIX TaKCOHOMHUYECKHX
FpymI;

—HCIOJIb30BaTh MHAYKTUBHBIM U 1€AyKTUBHBIN IOAXObI IPH U3yYEHUU KPYTHBIX TAKCOHOB;

—BBISABIIATH IPU3HAKU CXO/ICTBA M Pa3INuMs B Pa3BUTUH )KMBOTHBIX Pa3HBIX TPYIIL;

—00001maTh 1 enaTh BEIBOJBI 10 U3YUEHHOMY MaTepHaiy;

—paboTarb ¢ JONONHUTEIbHBIMM HCTOYHMKAMU HMH(OpMALMKM M HCIOJIb30BaThb HUX [UIA IIOHUCKA
HEOOXOUMOT0 MaTepuana;

—TIpEACTaBISITh U3yUEHHBIN MaTepHuall, UCIOb3ysl BO3SMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.
—HCIOJIb30BaTh IPH PELICHNH 3a]1a4 TCHETUUECKYI0 CUMBOJIUKY)

—COCTAaBIISITh TEHOTHITBI OPTaHU3MOB U 3aMKCHIBaTh UX FAMETHI;

—CTPOUTH CXEMBI CKPEIIUBaHMS IIPU HE3aBUCHMOM U

CLICTIJICHHOM HAaCJICAOBaHNH, HACJIEI0BAHUH, CLIETIIIECHHOM C IIOJIOM;

—CYLIHOCTh T€HETHYECKOTO ONPEAETICHNUS 110J1a Y PACTEHUH U )KUBOTHBIX;

—XapaKTepHu30BaTh TeHOTHIT KaK CHUCTEMY B3aUMOJIEHCTBYIOIINX T€HOB OPraHU3Ma;

—COCTaBJISITh IPOCTEHIINE POLOCIOBHBIEC U PEIIaTh TEHETHUECKHE 3a/1a9H.

—O0OBSICHATh MEXaHMU3MBI IepeJaddl NPU3HAKOB U CBOMCTB M3 IOKOJEHHUS B IOKOJIECHHE M BO3HHKHOBEHHE
OTJINYUH OT POAUTEIBCKUX (POPM Y TOTOMKOB.

—JIaBaTh XapaKTEPUCTHKY TEHETHYECKHX METOJOB H3y4YeHHs OHOJOTMYECKHX OOBEKTOB;—padoTaTh ¢
yueOHUKOM, paboueli TeTpaapio U AUAAKTUIECKUMHU MaTepHajIaMu;

—COCTaBJIATh KOHCIIEKT naparpada yueOHHKa O W/WIH MOCIie H3yueHHs MaTepraa Ha ypoKe;
—pa3pabaThIBaTh IIAHHAKOHCIIEKT TEMBI, HCIIONB3YS Pa3Hble HCTOYHUKH MH(pOpMAINK;

—TOTOBHUThH YCTHBIE COOOIIEHHS W MHUChMEHHBIE pedeparsl Ha OCHOBE OOOOIICHUST MaTepuaia yaeOHUKa |
JOTIOJTHUTENILHON JINTEPaTyphl;

—OIICHUBATh 3HaUeHHUe BOOMOHHOM Teopuu XK. b. Jlamapka i pa3BuTs OHOJIOTHHY;
—XapakTepU30BaTh MPEANOCHUIKY BOSHUKHOBEHUS SBOJIIOLMOHHOM Teopuu Y. JlapBuHa;

—/aBaTh OMNPEEeJICHHS MOHATHH «BUI U «IIOMY/ISILHI;

—XapaKTepHu30BaTh MNPUYHMHBI OOpPHOBI 3a CYIIECTBOBAHWE;—OMpPEACTATh 3HAauCHHE BHYTPHBUIOBOW,
MEXXBHJIOBOH OOPHOBI 32 CyIIeCTBOBaHUE U OOPHOBI ¢ a0MOTHUECKUME (HaKTOPaMU CPEJIbL;

—J1aBaTh OLICHKY €CTECTBEHHOT0 0TOOpa Kak pe3yibTara O0phObI 3a CyIIeCTBOBaHHE.

—O0OBSICHATH IPUYMHBI Pa3aesIeHHs BUAOB, 3aHUMAIOLINX OOIIMPHBIN apeail 0OUTaHMs, Ha TOMYJISLUH;
—XapaKTepH30BaTh MPOIIECC IKOIOTUIECKOTO H Treorpaduueckoro BU000pa3oBaHus;

—OIIEHUBATh CKOPOCTh BUI000Pa30BaHMs B PA3JIMUHBIX CUCTEMATHUECKUX KaTETOPHUsIX )KUBOTHBIX, PACTCHUI
U MUKPOOPTI'aHU3MOB;

—XapaKkTepH30BaTh apoMop(o3, UIU0ATANITALNIO ¥ O0IIYIO JIETeHEPAIINIO;

—TIPUBOANTD MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTHYHBIX OPTaHOB.

—O0OBSICHATH OTHOCHUTEJIBHBIN XapaKTep MPHCIIOCOOICHUI;

—IIPUBOJUTH MPUMEPHI MPHCIIOCOOUTENHFHOTO CTPOCHHUS Tea, MOKPOBUTENBCTBEHHOW OKPAcKH TIOKPOBOB U
TOBEJIEHUS JKUBBIX OPTaHU3MOB.

—XapaKTepHu30BaTh XMMUYECKUH, MPerIOHONOTHUECKUi, OHOIOrNYeCKU W COLMANbHBINA 3Tambl Pa3BUTHUS
JKUBOU MaTepuu.

—OMUCHIBATh Pa3BUTHE KU3HU HA 3eMiie B apXEHCKYIO U MTPOTEPO30UCKYIO 3PHI;

—OIKUCHIBAaTh Pa3BUTHUE KU3HU HA 3eMJIE B TAJICO30MCKYIO 3pY;

—OIUCBIBAaTh Pa3BUTHUE KU3HU HA 3EMIIE B ME3030MCKYIO 3pY;

—OTIMCHIBATh PAa3BUTHUE KU3HU HA 3eMJIe B KAHO30MCKYIO 3pY;

—XapaKTepPU30BaTh POJIb MPSMOXOKIACHHS, PAa3BUTHS TOJIOBHOTO MO3Ta M TPYZla B CTAHOBICHNH YEJI0BEKa;
—ONpOBEPraTh TEOPUIO pacu3Ma.

—paboTarh ¢ yueOHUKOM, paboueii TETPaabio U AUIAKTHUECKUMH MaTepHaiaMu;

—COCTaBJIATh KOHCIIEKT naparpada yueOHHKa IO U/HITH MoCIie H3yUeHHsT MaTepralla Ha YPOKE;
—pa3pabaTbIBaTh MIAH-KOHCIIEKT TEMBI, HCIIOJIb3YsI Pa3Hble HCTOUHMKH WH(POPMALNH;

—TOTOBUTh YCTHBIE COOOLICHMS M NHCBMEHHBIE pedeparsl, HCNONb3ys HHQOpMaUWio ydeOHHKa U
JIOTIOJTHUTENIFHBIX HCTOYHHUKOB;

—TI0JIb30BaThCs MOMCKOBBIMYU cHcTeMaMu MHTepHeTa;

—BBINOJIHATD Ja00paTOpHBIE PAOOTHI O] PYKOBOJACTBOM YUHTEIIS;

—CpaBHUBATh MPEACTABUTENECH pAa3HBIX TPYNI PACTEHWH M IKUBOTHBIX, JEJaTh BHIBOJBI HA OCHOBE



CpaBHEHUS;

—OIIEHUBATh CBOMCTBA MOPOA JOMAIIHUX XXUBOTHBIX M KYyJIbTYPHBIX PAacTCHUH IO CPaBHEHUIO C JAUKHMU
peaKaMu;

—HaXOAWTh HMHGOPMALMIO O pa3BUTHH PACTEHHH M KUBOTHBIX B HAyYHO-TIOMYISPHON IUTEpaTrype,
OMOIOTMUECKUX CIIOBAPSIX U CIIPABOYHMUKAX, AHAJIM3UPOBATh U OLICHUBATH €€, IEPEBOAUTH U3 OXHON (OPMBI B
APYTYIO;

—CpaBHUBAaTh M COIMOCTABIATH MEXIYy COOOH COBPEMEHHBIX M HCKOMAEMBIX >KUBOTHBIX HW3YYCHHBIX
TaKCOHOMUYECKUX IPYIIII;

—MHCIOJIb30BaTh MHAYKTUBHBIN U 1€AyKTUBHBIN TOAXOIBI IPH U3yYEHUU KPYIIHBIX TAKCOHOB;

—BBISIBIISITh TMPHU3HAKH CXOACTBA M DPa3iIHuUsl B CTPOCHWUH, 00pase >KM3HU M TOBENEHHH JXHUBOTHBIX M
4eJI0BeKa;

—00001m1aTh 1 enaTh BEIBOJBI 10 U3YUEHHOMY MaTepHaiy;

—IIPEACTaBIATh H3YUYEHHBIH MaTepuas, UCTIONb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOIOTHH.
—KJ1accu(UIMPOBATH YKOJIOTHYECKUE (HaKTOPEI,

—XapaKTepu30BaTh OMoMaccy 3eMiIH, OMOIOTHYECKYIO IPOAYKTUBHOCTD;

—OMMCHIBAaTh OMOIOTHYECKUE KPYTOBOPOTHI BELIECTB B IIPUPOIIE;

—O0OBSICHATH IeMCTBUE a0MOTUIECKUX, OMOTUYECKIX U aHTPOIIOTCHHBIX (DaKTOPOB;

—XapaKTepHU30BaTh U Pa3INuaTh HKOJIOTHUECKUE CUCTEMbl— OHOTEOIICHO3, OMOLIEHO3 U arpOLICHO3;
—PpacKphIBaTh CYIIHOCTH U 3HaUYEHHE B IIPUPOJE CAMOPETYIISLIIHN;

—OTHCHIBATh MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHUS IPUPOAHBIX COOOIIECTB;

—XapakTepHu3oBaTh POPMBI B3aUMOOTHOIICHUH MEXAY OpraHM3MaMH: CUMOMOTHYECKHE, aHTUOMOTHIECKUE
U HEUTpalbHbIE.

Memanpeomemnule pe3ynomamel 00y4eHUA:

—paboTarh ¢ y4eOHUKOM, pabodeli TeTpaabio U JUJAKTHYECKIMH MaTepHallaMu;
—COCTaBJIATh KOHCIIEKT maparpada ydeOHHKa 10 ¥/HIN TOCIIe U3y9YeHHs MaTepHraia Ha YpoKe;
—pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, HCIIOJIb3YsI Pa3Hble HCTOUHUKH WH(POPMAIIH;
—TOTOBHUTb YCTHBIE COOOIICHHUS M TUCHMEHHBIE pedeparsl Ha

OCHOBE MH(pOpMALNH U3 yueOHHUKA U JOTIOJHUTEIBHBIX HCTOYHUKOB;

—II0JIb30BaThCsl IOUCKOBBIME cucteMamu MiHTepHeTa;

—n30MpaTenbHO OTHOCUTHCS K OMOJIOTHUYECKOH HH(POPMAIIHH.

Jluunocmuule pe3ynvmamol 00yYeHUsA:
-(opMupoBaHue YyBCTBA POCCUICKOM HACHTHYHOCTH: MMaTPUOTU3MA, JTIOOBU K OTEUeCTBY, YyBCTBA TOPJOCTH
3a cBow Poauny;

— OTBETCTBEHHOE OTHOLICHHE K 00yUYEHHIO;

— ¢opMupoBaHKE IETOCTHOIO MUPOBO33PEHHUS;

— coOnrofeHre W MpolaraHja ydalldMHUCS NpaBW [OBEJCHHA B IPHUPOAE, HUX YYacTHE B

MPUPOIOOXPAHHON EATEIBHOCTH;

— OCO3HaHME 3HaueHUs 00pa30BaHMUS;

—  CIIOCOOHOCTH y4alluxcs MPOBOJUTH paboTy HaJl OUTHOKaMU;

— TpU3HAHHE YYaIIMMHUCS MPaBa KaKIO0ro YeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;

— TOTOBHOCTH YYaITUXCS K CAMOCTOSTENBHBIM MOCTYITKAM;

— KPUTHYHOE OTHOIIEHHE K CBOMM IOCTYTIKaM;

—  OCO3HAaHWE BAXXHOCTH (DOPMHUPOBAHUS IKOJIOTUIECKON KYIBTYPHI.

2. Coaep:xaHue yue0HOro npeamMera.
«buonorus. Beegenue B 0uosoruio. S kiace»
(344, 1 ¥ B HEJIEJIIO)

Paznen 1. ’KuBoii opranusm: cTpoeHue u usy4yenue (8 u)

MHoroo0Opa3ue XHUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBa JKHMBBIX OPTraHM3MOB: KJIETOYHOE CTPOCHHE,
CXOZIHBIH XMMHUYECKHI cOCTaB, OOMEH BELIECTB M SHEPIWH, NUTAHUE, IbIXaHUE, BBIJCICHHE, POCT H
pasBuUTHE, Pa3IPAKUMOCTb, JIBHKCHHUE,

pasMHOKeHHe. buonorust — Hayka O >KMBBIX opraHu3Max. PasHooOpasue Ouonormueckux Hayk. MeTobl
W3y4YeHUsl TpUPOAbI: HaONoneHue, SKCIEepUMEHT (ombIT), u3MepeHue. OOopynoBaHHE Ui HAyYHBIX
nccienoBanuil (JlaboparopHoe 00OpyIOBaHWE, YBEIHMYWUTENbHbIE NPUOOPHI, HU3MEPUTENbHBIE MPUOOPHI).
VBenuunTenbHBIE TPHOOPHI: py4Has Jyma, CBETOBOM MHKpockonm. KileTka — snmeMeHTapHas eAnHHIa



XuUBOTO. besbsiepHbie W syepHble kKieTkd. CTpoeHne ¥ (QYHKIMHU s/pa, [UTOIMIIA3Mbl U €€ OpraHOUOB.
XpOMOCOMBI, WX 3HaueHHE. Pa3nuuus B CTPOCHUH PACTHTEIHHON M JKMBOTHOW KieTok. CopeprkaHue
XUMUYECKUX DIIEMEHTOB B KJIeTke. Bona, npyrue HeopraHn4eckue BEIIeCTBa, UX POJib B SKU3HEACITEIBHOCTH
kieToK. OpraHnyeckue BEIeCTBa U UX POJIb B KJIeTKe. BellecTa u sBieHUs B OKpyxKatoieM Mupe. Bennkue
€CTECTBOMCITBITATEIH.

Pasnen 2. MHoroo6pasue ;kMBbIX Opranusmos (14 u)

Pa3BuTHe xu3HN Ha 3emiie: KU3Hb B JPEBHEM OKEaHe; Jieca KAMEHHOYTOJIBHOTO NIEPUOAA; PAaCBET APEBHUX
IIPECMBbl KAaIOIIMXCS; NTHLIBI M 3BepH mpouuioro. PasnooOpasue xuBbIX opranu3MoB. Kmaccudukarust
opranu3MoB. Buz. [lapcTBa

xuBoi mpuponsl: baktepun, I'pubsl, Pactenus, XXKuBotHsie. CyliecTBeHHbIC NMPHU3HAKH MpENCTaBUTENCH
OCHOBHBIX LIaPCTB, UX XapaKTEPUCTHKA, CTPOCHHE, OCOOEHHOCTH KU3HEAEATEIbHOCTH, MECTa OOUTaHHUs, UX
POJb B IPUPOJIE U KU3HU deroBeka. OXpaHa *KUBOW IPHUPOABI.

Paznen 3. Cpena o6uTaHusi JKUBBIX OPraHU3MOB (6 1)

HazemHo-Bo3ytiHAas, BOJHAS M TOYBEHHAS Cpellbl 0OUTaHUs OpraHu3MoB. [Iprcmoco0ieHHOCTE OpraHn3MOB
K cpeac O6I/IT3HI/I$1. Pactenns u KUBOTHBIE pa3HBIX MAaTCPUKOB (3HaKOMCTBO C OTACIIbHBIMU
MIPE/ICTABUTENSIMI JKMBOH TIPUPONBI KaXJIoro Marepuka). l[lpupomHple 30HBI 3eMiM: TyHHApa, Taira,
CMEIIaHHBIE W IMPOKOJIVCTBEHHBIC JIeCa, TPABSIHUCThIE PAaBHUHBI—CTENU W CaBaHHBI, ITyCTHIHH, BIIAYKHBIC
Tpornyeckue jeca. JKu3Hb B MOpsx W okeaHaX. CooOIIecTBa MOBEPXHOCTH W TOJIIMA BOJIBI, JOHHOE
COO0OIIECTBO, COOOIIECTBO KOPAJJIOBOTO pHUda, TyOOKOBOIHOE COOOIIECTBO.

Pa3znen 4. YenoBek Ha 3emute (6 4)

Hayunble npencTaBieHns o MPOUCXOKICHUHN YETOBEKa.

JpeBHuUE MpenKu 4YenoBeKa: JPUOMUTEKH U aBCTpajonuTeku. YenoBek yMenblid. UenoBeK MpsMOXOASILUMN.
UenmoBek pa3yMHBIN (HeaHAepTalell, KpPOMaHbOHEI, COBPEMEHHBIH deloBeK). V3MeHeHWs B mpuposne,
BBI3BaHHBIE JACSITEIHHOCTHIO YeNO#

Beka. KUcnoTHbIe T0XIH, 030HOBAs JbIpa, MApHUKOBBIN 3((EeKT, pafroakTUBHBIE OTXOABI. bronornueckoe
pazHoOOpasme, ero obOeaHeHWE W TyTH coxpaHeHus. OyCTHIHUBaHHE W €ro IPHUYUHBL, OOprda C
OITyCTHIHUBaHNEM. BakHelIne 3KoIorHuecKue MpoOJIeMbl: COXpaHEHHE OHMOJIIOTHYECKOrO pa3sHOoo0pasus,
6opb6a C YHUYTOXCHHUEM JICCOB M OIIYCTBIHMBAHMEM, 3allydTa IIJIAHCTBI OT BCEX BHJIOB 3anH3HeHHﬁ.
310poBbe YeIoBeKa 1 0e30MaCHOCTb KU3HU. B3anMOoCBs3b 310pOBbs U 00pa3a KU3HU. Bpeonvie npusbiuku u
ux npogpuraxmuxa. Cpeda obumanusn uenogexa. IlpaBuiia moOBeneHHsI YeJOBEKAa B ONACHBIX CHUTYaIHMAX
MPUPOITHOTO MpoucxokaeHus. [IpocTelinmme crmocoObl OKazaHust EPBOH TTOMOIIIH.

JdemoHcTpanus

SnoBuUTHIE PACTEHUS U OTIACHBIE KUBOTHBIE CBOEH MECTHOCTH.

IIpakTHYecKkue 3aHATHSA MO0 OMOJIOTHH
JlabopaTopHble padoThl BBINOJIHAIOTCS ¢ HCMOJIb30BaHNeM N (ppoBoii JadopaTopun neHTpa «Touka
pocTa»

Buonorusi. Beenenne B 6uosorumo. 5 xiacc
Jlabopamopnas paboma Nel 3HaKOMCTBO ¢ 000PyIOBaHUEM I HAYYHBIX UCCIEIOBAaHUN
Jlabopamopnas paboma Ne2YcTpOHCTBO PYHYHOM JIyMbI, CBETOBOIO MUKPOCKOIIA
Jlabopamopnas paboma Ne3 CTpoeHHE KIETOK KOXKHITBI YCTITYH JTyKa
Jlabopamopnas paboma Ne4 OnipeneneHne cocTaBa CeMsH MIIISHUIIB], TOACOTHEUHNKA
Ipaxmuueckas paboma Nel Onpenenenne HanboJee pacpoOCTPAHEHHBIX PACTEHUI M dKUBOTHBIX
Ipakmuueckasa paboma Ne2 VccnenoBanne 0COOEHHOCTEW CTPOCHHS PACTEHUN W KUBOTHBIX, CBI3aHHBIX CO
cpemoit oOuTaHusI.
Ilpaxmuueckasn paboma Ne3 VI3mMepeHue cBOEro pocTa 1 Macchl Teia
Ilpaxmuueckaa paboma Ne 4 OBnageHue NPOCTEHIIMMHU CIOCO0AMHM OKa3aHUsl TEPBOM J0BpaueOHON
TTOMOIIIH.
IIpoexTHbIEe M Hccaeq0BaTeIbCKUE PadoThI B Kypce 6nosiorum B coorBerctBuu ¢ ®I'OC 000
5 kinace



1. Co3nmanve HarBIIHOTO TTIOCOOMs «BO3MOXXHOCTH YBETMUHUTEIBLHBIX TTPHOOPOB (OT JIYIIBI 0 COBPEMEHHBIX
MHUKPOCKOIIOB) ¥ OHOJIOTHYECKUE OOBEKTHI, IOCTYITHBIC JIJISl U3YUCHHUS C UX TOMOIIHION.

2. UccnenoBanue ynuBUTEIbHBIX CBOHCTB BOABI «Boaa U KU3HBY.

3. IlonroroBka nmpe3enTanuu «bakTepuu B MOEH KU3HUY.

4. Co3manHue SKCIIO3UINH «SITOBUTHIC TPHOBI MOETO Kpash».

5. UccrenoBanme «Krto xuBeT B mouBe?» .

6. Opranuzanus aKkBapuyMma ¢ OOMTaTeNsIMH Npyaa (pacTeHHs U )KUBOTHBIE, 0COOBbIE YCIIOBUS, OTPaHUUCHHS).
7. Co3nmaHme peKOMEHAAINil 0 CONEPKAHWIO M Pa3BEICHHUIO B KIACCHOM (OKHMBOM YTOJKE» KOHKPETHBIX
KUBOTHBIX (MOPCKHX CBHHOK, ITOTYTalYMKOB, IITOPIEBHIX JISATYIIEK U T. [.) TI0 pe3yibTraTaM cOOCTBEHHOTO
OTIBITA.

8. OmnmcaHue >HU3HK KOHKPETHOTO >KMBOTHOTO WIJIM COOOLIeCTBA OOIIECTBEHHBIX HACEKOMBIX (IO
pe3ynbpraTaM cOOCTBEHHBIX HAOMIONEHUH B IPUPOIE).

9. UndopmannonHo-ucciaeqoBaTedbCKU TPOEKT «OHU 00UTAIOT TOJNBKO B ABCTPAIHI.

«buoaorus. ’Kusoii opranusm. 6 kjiacc»
(34 4, 1 v B HEJIEJIIO)
Pasnen 1. CTpoenue u cBOiiCTBA JKHBBIX OPraHu3MoB (12 u)
Tema 1.1. OCHOBHBIE CBOVICTBA XXWBbIX OPTAHU3MOB (1 u)
MHoroo0pa3ue XHUBbIX OpPraHu3MoB. OCHOBHBIE CBOMCTBAa JXHMBBIX OpPIaHH3MOB: KJIETOYHOE CTPOCHHE,
CXO}Z[HI)II\/'I XUMHYECKUN COCTasB, O6MCH BCHICCTB MW OHEPIHUM, NUTAHUC, ABIXaHWEC, BLIACJICHHEC, POCT U
pa3BUTHE, pa3ApaXKUMOCTh, TBH)KEHHE,
Ppa3sMHOXEHHE.
Tema 1.2. XUMUYECKHWI COCTAB KJIETOK (2 u)
CoaepmaHHe XUMHWUYECKUX DJJIEMCHTOB B KIICTKEC. Bona,;[pyrme HCOPraHnvdCCKUC BCUICCTBA, HUX POJbL B
KHU3HEICATEIbHOCTH KJIeTOK. OpraHnueckue BeIecTBa: OCNIKH, XKHUPBI, YITIEBOIbI, HyKJICHHOBBIE KHUCIIOTHI,
UX POJIb B KIIETKE.
Tema 1.3. CTPOEHUE PACTUTEJILHOM U )KMBOTHOM KJIETOK.
KIJIETKA — XUMBAS CUCTEMA (2 u)
Knerka— »nemeHTapHas eanHUNA XUBOTO. besbsinepHbie U suepHble KineTku. CTpoeHue n GyHKIUM spa,
LUTOIJIa3Mbl U €€ OPraHOMJI0B. XPOMOCOMBI, X 3HaYeHHUE. Pa3nuuns BCTPOEHUH PACTUTEIbHOW U JKUBOTHOU
KJIETOK.
Tema 1.4. AEJIEHUE KJIETKU (1 u)
Henenue— eavicneviuiee ceoucmeo kiemox. 3uaueHuedenenus 0N pocma U paseumus MHO2OKIEMOUHO20
opeanusma. /{ea muna Oenenus. [lenenue— ocnoea pasmnodicenus: opeanuzmos. OcHoeHbvie munvl OeneHus
xknemox. Mumo3s. Ocnosuvieamanvt mumosa. CyuHocms metio3a u e2o 6uon0cuiecKoe 3HaueHue.
JdemoHcTpanus
Muxkponpenapam «Mumo3zy. Muxponpenapamul XpomMocomMHo20 HAOOPA 4eL08eKad, HCUBOMHBIX U PACEHUIL.
Tema 1.5. TKAHU PACTEHUI U )KUBOTHBIX (2)
[lonsitne «TkaHb». KieTouHble 37€MEHTHI M MEKKICTOYHOE BELIECTBO. THNBI TKaHEH pPacTeHUH, HX
MHOT000pa3ue,3HaueHne, OCOOCHHOCTH CTpOCHHUs. THIbI TKaHEH >KMBOTHBIXOPTaHU3MOB, WX CTPOCHUE U
GYHKIH.
Tema 1.6. OPTAHbBI 1 CUCTEMBI OPTAHOB (3)
[lonsitne «opram». OpraHbl LBETKOBOro pacTeHus.BHemHee cTpoeHne u 3HaueHHe KOpHA. KopHesble
cucrtembl. Bunonsmenenns kopueil. Ctpoenne u 3Hadenue noodera. [louka—3auarounsiii moder. Ctebernp Kak
oceBoil opran moOera. Ilepenswxkenue BemecTB no credmo. Jluct. Crpoenne u ¢ynkuun.llpocTteie u
CIIOXHBIE JHCThs. LIBeTOK, ero 3HaueHWe W CTPOCHHE(OKONOIBETHUK, THIYMHKH, MECTHKH). CoIBETHS.
[Tnonel, nx3HaueHue u pasHoobOpasue. CTpoeHUe CeMsH OTHOMOIBHOTO U JIBYJOIBHOTO pacTeHuid. CHCcTeMBI
OpraHoB. OCHOBHBIE CHCTEMBI OpraHoB XUBOTHOI'O OpraHu3Ma: IMUINCBAPUTECIIbHAA, OIIOPHO-ABUTaTCIIbHAA,
HEpBHAs, SHIOKPUHHAS, PAa3MHOKCHHS.
Tema 1.7. PACTEHUS U )KUBOTHBIE KAK HEJIOCTHBIE OPTAHU3MBI (14)
B3anmocCBA3b KJIETOK, TKAHEW U OPraHoOB B opraHru3Max. JKMBbIE OpraHU3Mbl U OKpYy:Karolias cpefia.
Paznen 2. ’KusnenesiteJbHOCTH oprann3mon(19)
Tema 2.1. IMTAHUE U I[TUILEBAPEHUE (2)
CyH_[HOCTI) nouaTusa «mnuranue». OcodbeHHocTn IMUTaHUAPACTUTCIIBHOIO OpraHu3Mma. TlouBeHHOE TIUTaHUE.
Bosayninoenuranue (porocunte3). OCOOCHHOCTH MUTAHUS KUBOTHBIX. TPaBOSIAHBIC JKUBOTHBIC, XUIIIHUKH,
TpyHoeabl; CUMOMOHTHL, napa3uTbl. llumeBapenne wu ero 3HaueHHe. OCOOEHHOCTHM CTPOEHUS
MUINCBAPUTECIIbHBIX CUCTEM KHUBOTHBIX. HI/IHIeBapI/ITeJILHBIe(1)epMeHTBI 1 UX 3HAYCHHUC.



JdemoncTpauust

JleficTBue JKemymodHOTO coka Ha Oemok. JlefictBue cmoHBI Hakpaxmaid. OIBITE, JTOKa3bIBAIOIINC
00pa3oBaHUE KpaxMajia HAacBETY, MOTIOIICHHE YIIEKHCIIOTO ra3a JHCThIMH, POJIb CBETaW BOABI B YKU3HU
pacTeHuM.

Tema 2.2. IIXAHUE (2)

3HaueHne apixanud. Ponbk Kuciopoma B mporecce paclieIuieHus] OPTaHWIeCKUX BEHIECTB U OCBOOOXKICHUS
sHepruil.Jlpixanue pacrteHuil. Ponb ycThbHII M 4YEUYEBHMYEK B JIbIXaHWU PACTEHUH. JlpIXaHUE >KMBOTHBIX.
OpraHsb! ABIXaHUS JKUBOTHBIX OPTaHU3MOB.

JdemoncTpauust

OmnBITHI, WILTIOCTPUPYIOLIHNE AbIXaHHE MPOPACTAIOIINX CEMSIH;bIXaHue KOPHEH; OOHapy>KeHHE YIIIEKHUCIIOTO
ra3a B BBIJIBIXa€MOM BO3/yXE.

Tema 2.3. [IEPEJIBMDKEHUE BEILECTB B OPTAHU3ME (24)

[lepeHoc BemiecTB B opranusme, ero 3HadeHue. [lepeapmxenue BemiecTB B pacTeHHH. OcoOeHHOCTH
CTPOCHHUSI OpPraHOB pAacTeHWi, obOecmeynBalOUIMX TNpolecc mepeHoca BemecTB.OcoOOEHHOCTH MepeHoca
BEIIECTB B OpraHM3Max >KHBOTHBIX. KpoBeHOCHas cuctema, ee crpoenne u pynkmun. [emomnmda. Kposbn
€€ COCTaBHBIC YacCTH (IU1a3Ma, KJIETKH KPOBH).

JdemMoHcTpanus

OneIT, WOTIOCTPUPYIOUINA IIyTH TEPEIBIKCHUS OPTaHWYECKHUX BEIIECTB 10 CTEONF0 PacTEHUS.
MukponpenapaTtsl «CTpO€HHE KJIETOK KPOBH JIATYIIKN» U «CTPOEHUE KIIETOK KPOBU YEIOBEKaAY.

Tema 2.4. BBIAEJIEHUE. OBMEH BEIIECTB 1 SHEPTUMU (2 1)

Ponp BbIENEHMS B Mpolecce KU3HENEATENbHOCTH OpraHu3MoB. [IpoqyKThl BBIJIENEHHS Yy pacTeHUH U
JKUBOTHBIX. Brinenenue y pacteHuil. Boigenenue y >KUBOTHBIX. OCHOBHBIE BBIICIUTEIBHBIE CHUCTEMBI Y
XKHUBOTHBIX. OOMEH BELICCTB U SHEPTUH.

Tema 2.5. OIIOPHBIE CUCTEMEUI (14)

3HaueHUE OMNOPHBIX CHCTEM B JKU3HU OPraHu3MoB.ONOpHBIE cHUCTEMBbl pacTeHHil. ONOpHBIE CHCTEMBI
JKUBOTHBIX.

JdemMoHcTpanus

CkeneTsl MiIeKomuTarOMMX. Pacuibsl kocTeil. PakoBUHEBI

MOJUTIOCKOB. KoJekuy HaceKOMBIX.

Tema 2.6. ABUXKXEHUE (24)

JIBIDKeHHE KakK BayKHEWIas O0COOEHHOCTHh JXHBOTHBIXOPI'aHW3MOB. 3HAUCHHE JIBUTATEIbHOW aKTHBHOCTH.
MexaHU3MBbI, 00eCTIEYHBAIOIINE JIBIDKEHIE KUBBIX OPTaHNU3MOB.

Tema 2.7. PEI'VJIALIWA ITPOLIECCOB XXU3BHEJNEATEJIBHOCTHU (24)

KuzHeneaTenbHOCT, OpraHW3Ma ©W €€ CBI3b C OKpyXKaromeld cpemoil. Perymsmus mporieccos
KU3HEICATENIPHOCTH OpraHu3MoB. Pasapaxumocts. HepBHas cucrema, ocobeHHOCTH cTpoeHus. Peduexc,
WHCTUHKT.

Tema 2.8. PASMHOXEHUE (24)

Bbuonornueckoe 3HaueHme pasMHOXKEHHMS. Buael pasmMHOKeHHUs. becnonoe pa3sMHOXKEHHE KHBOTHBIX
(menenne mpocTeHIINX, MOYKOBaHWE THUApHI). becromoe pasMHoxenune pacteHuil. [lomoBoe pasMHOKeHHE
oprann3mMoB. OCOOEHHOCTH TMOJOBOTO Pa3MHOXKECHHUS KUBOTHBIX. Opranbl pa3MHoxeHUs.[1ooBbIe KIeTKH.
OmnonorBopenne. llonmoBoe  pasmHOkeHHe  pacTeHuid. OmnbiieHwe.  J[BoifHOE — OIIOAOTBOPEHHE.
OO0pazoBaHHEIIIIONOB U CEMSIH.

JdemoHcTpanus

Crioco0sI pa3MHOXKEHUS pacTeHui. PazHOOOpas3ne u CTpoeHNnEe COIBETHH.

Tema 2.9. POCT U PABBUTHE (2 u)

Poct n paseutue pacrenuii. UnauBuyansHoe pas3Butue. Pacrpocrpanenne miuofoB U ceMsiH. CocTosHue
TIOKOS, €r0 3HAa4Ye€HWE B JKU3HM PACTEHHWH. YCIOBHS MpopacTaHus ceMsH. [lutanme u poCT MPOPOCTKOB.
OcoOeHHOCTH pa3BUTHA JKUBOTHBIX OPraHM3MOB. Pa3BuTHe 3aponsimia (Ha TpHUMeEpe JIAHIETHHKA).
[ToctamOpronansHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

JdemoHcTpanus

Crioco0sI pactipocTpaHeHHs TUIOIOB U ceMsH. [Ipopactanne cemsiH.

Tema 2.10. OPTAHU3M KAK EAMHOE LIEJIOE (24)

B3anmocBA3p KIIETOK, TKaHEd M OpraHoB B OpraHusMme. PerynaropHas HAeATENbHOCTh HEPBHOW U
rymopaibHO# cucteM. OpranniM (yHKIIMOHUPYET Kak eAnHoe nenoe. Oprann3M—~OnoIorndeckas CHCTeMa.
Pasnen 3. Opranusm u cpena (3q)

Tema 3.1. CPEJA OBUTAHUS. ®AKTOPBI CPEJIBI (2 u)

Brnusinue GpakTopoB HEKUBOW MPUPOABI (TEMITEPATYPHL,



BJIQKHOCTH, CBETA) Ha JKMBbIE OPraHU3MbI. B3aMOCBS3M JKUBBIX OPTaHU3MOB.
JdemoncTpauus
Komeknyu, MILTFOCTPUPYIONINE YKOJIOTHYSCKUE B3aUMOCBSI3HU JKUBBIX OPTaHU3MOB.
Tema 3.2. [IPUPOJJHBIE COOBIIECTBA (1u)
[IpupomgHoe coobmiecTBo. JkocucTeMa. CTPYKTypa ¥ CBSI3M B IPUPOTHOM coobmiecTBe. Llenn muranus.
JdemoncTpauust
Mozenu 3KOJIOTHYECKUX CUCTEM, KOJUICKITUH, UILTIOCTPUPYIONIUE MMUIICBBIC IICTTH U CETH.
JlaGopaTopHble M NpaKkTHYecKHe PadoThI
JlaGopaTopHbie padoThl BHITIOJHAIOTCS ¢ HCNOJb30BaHUEeM H(POBoii JadopaTopun meHTpa «Touka
pocta»

buonorus. JKusoii opranusm. 6 kiace

Jlabopamopnas paboma Nel OnipeneneHue cocTaBa CEMSH MIITCHHUIIBI

Jlabopamopuas paboma Ne2 CTpoeHUE KIETOK )KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKPOIIpenapaTax)
Jlabopamopnas paboma Ne3 TKaHU )KUBBIX OPTaHU3MOB

Jlabopamopnas paboma Ne4 Pacro3HaBaHne OPraHOB PACTCHHUH W dKUBOTHBIX

Jlabopamopnas paboma Ne5 PazHooOpasue OMOPHBIX CUCTEM JKUBOTHBIX

Jlabopamopnas paboma Ne6 JIsrxenne HHPY30puHu TYPEIbKH

Jlabopamopnas paboma Ne7 1lepemenieHue TOKAESBOTO YePBS

Jlabopamopnas paboma Ne8 TIpsimoe 1 HenpsMOe pa3BUTHE HACCKOMBIX (Ha KOJUICKIIMOHHOM MaTepHuaie)
Ipaxmuueckasn paboma Nel TlepenBukeHre BOABI 1 MHHEPAJIbHBIX BEIIECTB MO CTEOITIO.

Ipaxmuueckas paboma Ne2 BereratnBHOE pa3MHOKEHHE KOMHATHBIX PACTCHHN .

Ipaxmuueckas paboma Ne3 AHanu3 CTPYKTYphl Pa3IMUHBIX OMOMOB CYIIM U MUPOBOTO OKEaHa Ha CXeMax M
WILTIOCTPAIIHSX.

Ilpakmuueckas paboma Ne4 CpaBHUTENbHBIA aHAIA3 CTPOSHUS CKEIIETOB YepPEeTaxH, sIEPHIIBI H 3MEH.
Ilpakmuueckas paboma Ne5 PacrozHaBaHWE JKUBOTHBIX CBOEH MECTHOCTH, OIpEeNieHHe WX
CHCTEMaTHYECKOTO MOJIOKEHHS M 3HAUCHHS B )KU3HU UesloBeKa™.

IIpoekTHBIE U HCCIeq0BATEIbCKHE PadOThI B Kypce Ounosioruu B coorBercteun ¢ ®I'OC 000
6 xaacc
1. Opranuzanus «KHBOTO YTOJIKa» B KJIACCHOW KOMHaTe (BBISICHEHHE HEOOXOIMMBIX YCIOBUH, OTpaHUYECHUH,
BBIOOP JKUBOTHBIX M PACTECHUH, pacripeiesieHne 0013aHHOCTeH O yXOy 3a
HHUMH U T. 1I.).
2. [loaroTroBka U MpOBEZEHUE IKCKYPCHI MO «GKMBOMY YTOJIKY» ISl MIAAIINX ITKOJIBHUKOB.
3. CpaBHHTENBbHOE HCCIEIOBAaHHE TPEOOBAHUI K TEMIICPAaTypHOMY PEXHMY NPH COICP)KaHUM B HEBOJIE
TEIUIOKPOBHBIX U XOJOAHOKPOBHBIX KHBOTHBIX.
4. BeipaboTKa yCcIOBHBIX pe(IEKCOB Y aKBAPHYMHBIX PbIO, IPYTUX KUBOTHBIX «KHBOTO YTOJKa»; CPAaBHEHUE
Pe3yJbTaToB.
5. IIpoext «Mou ycnexu ApecCUpOBKH JOMAIIHETO TUTOMIIA.
6. [TpakTrueckoe uccienoBanue «Kak 13 ryCeHMIIbI MONYyUYUTh 0a00UKY?».
7. CocTaBieHHe MepeyHs] OTPHUIATENbHBIX BIUSHHUM UYEIOBEYECKOM NEATENbHOCTH Ha NMPUPONY B JaHHOHN
MECTHOCTH.
8. IIpakTHKO-OpHEHTUPOBAaHHBIE MPOEKTHI II0 OXPaHE OKpYyXkarolel cpenpl: «Kak OTIOXHYTh B Jiecy U He
HaBpeIUTh MpUpPosey, «Mos TOMOIIb 3UMYIOIIUM NTHIIAM» U JAP.
9. NndopMamoHHO-UCCIEN0BAaTeNbCKIH NMPOoeKT «Taknue pasHble KHUBBIE OPraHU3MBl — IO pasMepy, 10
JUINTENBHOCTH KM3HH, 10 CKOPOCTH TIEPEMEIEHUS B IPOCTPAHCTBE, IO CKOPOCTHM M YacCTOTE
BOCIIPOM3BEACHUS TTOTOMCTBA, 110 CII0Cc00aM MHUTaHUs, 10 PACIPOCTPAHEHHOCTH Ha MJIaHeTe U T.1I..

Pacnpenesienue pesepBHoro Bpemenu: 1 uyac nobasnex B «Paznen 3. Opranusm u cpenay.



«buonorusa. MHoroodpa3ue ;KMBbIX OPraHU3MOB. 7 KJIace»

(68 4, 2 4 B HEmEIIO)

Bgenenne (3 u)

Mup JXKMBBIX OpPraHM3MOB. YPOBHH OpraHM3allid M CBOWCTBAa »HBOTO. ODKOCHUCTeMBL. buochepa —
100aTbHAsT SKOJIOTHYECKas CHUCTEMA; TPaHHIIBl U KOMITOHEHTHI 6nocdepsl. [[prauasl MHOT00Opa3ns KUBBIX
OpPTraHU3MOB. DBOJIOIMOHHAS TEOPHS

Y. JlapBuHa 0 MPHUCIOCOOIEHHOCTH K Pa3HOOOpa3HBIM YCIOBHSM cpenbl oOuTaHus. EcrecTBeHHas cucrema
KJIAaCCU(HUKAINH KaK OTpakeHHE TIPOIIecca IBOIIOIUH OPTaHU3MOB.

Paznea 1. Hapcteo IIpoxapuorsi (3 1)

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHU A

U ITPOUCXOXJIEHUE NIPOKAPUOTUYECKNUX OPTAHU3MOB (3 1)

[Ipoucxoxaenne u Boronus OakTepuid. OOITHE CBOMCTBA MPOKAPHOTHIESCKUX OpraHU3MOB. MHOTOOOpa3me
¢dopm Oaxrepuii. OcoOeHHOCTH cTpoeHHs OakTepuanbHol KineTku. [loHaTue o Tumax oOMeHa y MpPOKAapPHOT.
OcobeHHOCTH OpraHK3alluy U KU3HEACATEIIbHOCTH IPOKAPHUOT; PaclpOCTPAaHEHHOCT U POJib B OMOLIEHO3aX.
DKOJIOTHYECKasi POJb W MEIUIIMHCKOE 3HaueHWe (Ha MpUMepe TMpeacTaBuTelell mommapcrsa Hacrosmme
OakTepum).

JdemMoHcTpanus

CrpoeHue KIeTOK pa3IHIHBIX MPOKAPHOT.

Paznen 2. HapcrBo I'puosi (4 1)

Tema 2.1. OBLHASL XAPAKTEPUCTUKA I'PUBOB (3 u)

[Ipoucxoxaenue u sBomouust rpuboB. Ocobennocmu cmpoenus Kiemok epubos. OcHosHbie yepmvl
opeaHu3ayuu  MHO20KIemounvlx epubos. Omoenvi: Xumpuouomukoma, 3ucomuxoma, Ackomuxoma,
baszuouomuxoma, Oomurxoma; epynna Hecoeepuiennvie epubdvil. OcOOEHHOCTH KU3HEAESITEIBHOCTU U
pacnpoctpanenue. Poiab rpuOoB B OMOIIEHO3aX U XO3SIMCTBEHHOM JCSITEILHOCTH YeI0BEKa.

JdemoHcTpanus

CxeMbl CTpOCHHS TIPEICTAaBUTENEH pa3TUIHBIX CUCTEMATHUECKHUX TPYII TPHOOB, pa3INYHBIE MTPEICTABUTEIH
napctBa [puobI, cCTpoeHKE IUIOOBOTO TeJa MUIAIIOYHOTO TpHoda.

Tema 2.2. JIMITAMHUKM (1 u)

[Honstre o cumbuoze. OOmIas XapaKTEPUCTUKA JTHIMANHUKOB. THITHI CIIOEBUIN JTUIIAWHUKOB; 0COOEHHOCTH
XKHU3HEIEATEIHHOCTH, PACIIPOCTPAHEHHOCTh U SKOJIOTHYECKask POJIb JIMIIAHUKOB.

JdemMoHcTpanus

CxeMbl CTPOCHUS JINIIANHIKOB, Pa3INYHbIC MTPECTABUTEIH JTUIIaiHUKOB.

Paznen 3. HapcrBo Pactenus (16 u)

Tema 3.1. OBLIIASI XAPAKTEPUCTUKA PACTEHUI (2 1)

PactuTensHBIN OpraHnu3M Kak [EIOCTHAS CHCTEMA.

KrneTkn, TkaHW, OpraHbl ¥ CHCTEMBI OPIraHOB pACTCHHN. PerymsimusKu3HeAeITeIbHOCTH PpACTeHH;
¢uroropmoHsl. OCOOEHHOCTH KU3HEIEATENBHOCTY pacTeHuit. @orocunTes3. [IMrMeHTHI.

CucremaTnka paCTeHI/Iﬁ; HU3MIMEC U BBICHINE PACTCHUA.

JdemoHcTpanus

PucyHnku ydeOHMKa, MOKa3bIBAIOIINE OCOOCHHOCTH CTPOCHHS

" KU3HCACATCIIBHOCTU PAa3JINYHBIX HpeZ[CTaBHTeHeﬁ mapcrTBa paCTeHHﬁ. CXCMI)I, OTpaxaromue OCHOBHBLIC
HaIpaBJICHHSI SBOJIOIUU PACTHTEIHHBIX OPTaHU3MOB.

Tema 3.2. HU3IIUE PACTEHUA (2 u)

Bomopocnu kak gpeBHedinas rpymmna pactenuid. OOmas xapakTepucThka Bojpopociei. OcoOeHHOCTH
cTpoeHust Tena. OOHOKJIETOUYHBIE W MHOTOKJIETOUHBIE BOAOPOCIM. MHOrooOpasue BOZOPOCIHEH: OTIEINb
3enensle Bogopocau, bypeie Bonopocnu n KpacHele Bonopociu. PacipocTpaneHne B BOAHBIX U HA3€MHBIX
OHoIIeH03aX, DKOJIIOTHYECKas poiib Bojopociel. [Ipaktudeckoe 3Ha4eHue.

JdemoHcTpanus

CxeMBl CTpOEHHS BOJOPOCIEN pa3IUYHbIX OTAEIIOB.

Tema 3.3. BBICIHHE CITOPOBBIE PACTEHHA (4 u)

[Ipoucxoxmaenne W 00mAas XapaKTePUCTHKA BBICITUX pacTeHmid. OCOOEHHOCTH OpraHu3aluk |
WHIWBUAYaIBHOTO pa3BUTUS BbICIIMX pacTeHnd. Cnoposble pacreHus. OOmas XapakTepUCTHKA,
npoucxoxaeHue. Otaen MoxoBuaHbIe; 0COOEHHOCTH OpraHM3alliy, )KU3HEHHOTO IUKIIa. PacnpocTpanenue
1 pOIb

B OuornieHo3ax. Ornen [nayHoBUIHBIE; 0COOEHHOCTH OpraHU3alliy, )KU3HEHHOTO IHKIa. Pactipoctpanenue u
poirs B Oumonenozax. Otnen XBOIIEBUAHBIE; OCOOCHHOCTH OpPraHM3alMM, JKU3HEHHOTO LUKJIA.
Pacnipoctpanenue u ponb B 6uoneHosax. Otaen [TanoporaukoBunble. [IpoucxoxkieHne # 0COOEHHOCTH



OpraHu3alliy ManopOTHUKOB. JKU3HEHHBIH UK IaOpOTHUKOB. PacnipocTpaneHue 1 ponb B OMOLIEHO3aX.
JdemoncTpauus

CxeMBbl CTpOEHMA U >KM3HEHHBIX IIMKJIOB MXOB, XBOILIEH M IUIAYHOB, pa3jMyHble MPEICTaBUTEIU MXOB,
IJIAyHOB U XBOIIIEH, CXEMbI CTPOEHUS MAaNlOPOTHUKA; JPEBHUE MATOPOTHUKOBUIHBIE, CXEMa IIMKJIA PAa3BUTHUSA
MAOPOTHHUKA, PA3JIMUHBIE IPEICTABUTENH TAIIOPOTHUKOBUIHBIX.

Tema 3.4. BBICIHME CEMEHHBIE PACTEHU .

OTHEJI TOJIOCEMEHHBIE PACTEHUA (2 u)

[Ipoucxoxnenne M OCOOEHHOCTH OPraHM3aLMHM T'OJOCEMEHHBIX PACTCHHH; CTPOCHHE TeJa, KU3HEHHbIE
¢dopmbl rojsocemMeHHbIX. MHOrooOpasue, paclnpoCTpaHEHHOCTh TOJIOCEMEHHBIX, UX pojb B OMOLIEHO3aX U
MIPaKTUYECKOE 3HAUCHHUE.

JdemoHcTpanus

CxeMblI CTPOEHUSI TOJIOCEMEHHBIX, [IMKJI Pa3BUTHS COCHBI, pa3IMYHbIE IPEACTABUTEIN I'OJI0CEMEHHBIX.

Tema 3.5. BBICIIME CEMEHHBIE PACTEHU .

OTHEJI ITOKPBITOCEMEHHBIE (LIBETKOBBIE) PACTEHUS (6 u)

[Ipoucxoxnenue U 0COOEHHOCTH OPraHU3aLUM IMOKPHITOCEMEHHBIX PACTCHUN; CTPOCHHUE TeJa, KU3HEHHBIE
¢dopmbl  mokpbiToceMeHHBIX.  Kiaccst  OnnomonmpHble U JIBynonbHble. OCHOBHBIE — CeMeWCTBa
MOKPBITOCEMEHHBIX pacTeHul (2 cemeiicTra

OIHOIOJBHBIX U 3 CeMENCTBA ABYNOIbHBIX pacTeHuil). MHOrooOpasue, pacpoCcTpaHEHHOCTh IBETKOBBIX, UX
POJIb B OMOLIEHO3aX, B )KM3HHU YEJIOBEKA U €T0 XO3IHCTBEHHON AEATEILHOCTH.

JdemMoHcTpanus

CxeMma cTpoeHHs LIBETKOBOTO PacTEHHsS, CTPOCHHUS [[BETKA, IIMKJ Pa3BUTHS LBETKOBBIX PacTeHHH (IIBOWHOE
OIIONOTBOPEHHUE), IPEACTABUTENHN PA3IHMYHBIX CEMEHUCTB MOKPHITOCEMEHHBIX PACTEHUH.

Paznen 4. Hapcreo KuBotHbie (39 4)

Tema 4.1. OBLHASA XAPAKTEPUCTUKA XXMBOTHBIX (1 u)

JKMBOTHBIM OpraHu3M Kak LEJNOCTHAas cuctema. KieTku, TKaHH, OpraHbl U CHCTEMbl OPraHOB YKUBOTHBIX.
Perymsiunst  >Ku3HENEATEIBHOCTH JKMBOTHBIX; HEPBHAsh M SHIAOKpHHHAS perymiuud. OcobeHHOCTH
KU3HENEATEIbHOCTH KUBOTHBIX, OTIMYAIOIINE MX OT MpEeJCTaBUTENeH APYTrUX LAPCTB KUBOW MPUPOJIBI.
CucremaTtuka JKMBOTHBIX; TaKCOHOMHYECKHE Kareropuy; OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIE
(Oecrmo3BOHOYHBIE W XOPOBBIE) JKHBOTHBIE. B3aMMOOTHOIIEHUSI KUBOTHBIX B OHMOIIEHO3aX; TpodHUUecKre
YPOBHH U LIETIH TUTAHUSL.

JdemMoHcTpanus

Pacnpenenenue )UBOTHBIX U PAaCTEHUII 10 TUIaHeTe: Ouoreorpaduyeckue oonacTy.

Tema 4.2. TIOALIAPCTBO OJAHOKJIETOYHBIE (3 u(2+1)).

OOmias xapakrepucTuka mpocTteimmx. KieTka OJHOKIETOYHBIX XHBOTHBIX KakK IIEJIOCTHBIH OpTraHHu3M;
0COOEHHOCTH OpraHM3alMK KJIETOK MPOCTEHIINX, CHelualbHbIe opraHouabl. PazHooOpasue npocreimux u
UX poiib B OMOLIEHO3aX, KU3HWYEJIOBEKA U €ro XO3SUCTBEHHOU NesTeNbHOCTH. Tun CapKoKI'yTHKOHOCLBI,
MHOTOOOpasue (GopM CapKOJOBBIX M JKTYTHKOBBIX. Tun CIOpOBHKH; CIIOPOBHKM— Mapa3uThl YeIOBEKa U
KHUBOTHBIX. OcOOEHHOCTH opraHu3anuu npeacrasutenei. Tun Muby3opun. MHoroobpasue nHpy30pHil 1
UX poJib B OMOLIEHO3aX.

JdemMoHcTpanus

CxeMbl cTpoeHHUs ameObl, 3BIVICHBI 3eJIeHOH M MH(QY30puH Ty(eiabKH, MPEACTABUTEIH Pa3IUnYHbIX TPYIII
OIHOKJIETOYHBIX.

Tema 4.3. IOALAPCTBO MHOI'OKJIETOYHBIE (1 u)

OOmiass xapaKTepHCTHKa MHOTOKJIETOYHBIX >KUBOTHBIX; THIBI cHMMeTpHH. KIIETKM M TKaHH YKHUBOTHBIX.
[IpocTeiimme MHOTOKIETOUHbIe— T'YOKH; UX paCIpOCTpPaHEHHE U SKOJIOTHUECKOE 3HAYECHHE.

JdeMoHcTpanus

THmeI CHMMETPHH Yy MHOTOKJIETOYHBIX KHUBOTHBIX, MHOTOOOpasue ry0oxK.

Tema 4.4. TUIl KNITEYHOITIOJIOCTHBIE (3 )

Oco0eHHOCTH OpraHM3aluK KHIIEYHONOIOCTHBIX. becrnonoe n mojoBoe pa3mHoxeHue. MHorooOpasue u
pacnpocTpaHeHHe KHIIEYHOMONIOCTHBIX; THAPOWIHbIC, CHU(OUIHbIE W KOpaJUIOBBIE mMonunel. Pomb B
MPUPOITHBIX COOOIIECTBAX.

JdeMoHcTpanus

Cxema cTpoeHHs THAPHL, MeIy3bl U KOJJOHMH KOPAJUIOBBIX MONHUIOB. bronenos kopamiosoro puda. Baemninee
Y BHYTPEHHEE CTPOEHHE KHUIIIEYHOIIOIOCTHBIX.

Tema 4.5. TUIT INIOCKUE YEPBHU (2 u)

OcobeHHOCTH OpraHu3aluu IJOocKuX 4depBeld. CBOOOAHOXKHUBYIIME pecHHYHbIE udepBH. MHOroobpasue
PECHUYHBIX YepBeW U X poib B OnoreHo3ax. [Ipucnocobiaennst kK mapasuTH3My Y IDIOCKUX Y€PBEH; KITacChl



Cocanpmivkn u JleHtounele uepBu.lloHATHE O JKU3HEHHOM LMKJIE; IMKJIBl Pa3BUTUA I1€YEHOYHOIO
cocajbliiika M Oblubero nenHs. MHoroo0Opasue IUIOCKUX uepBeH-Napa3uToB; MeEpbl NPOQMIAKTHKU
napa3uTapHBIX 3a001eBaHUM.

JdemoHcTpanus

CxeMbl CTpOEHHUS IUIOCKMX YepBeH, BEAyIHUX CBOOOMHBIM M MMapa3suTHUYECKHi 00pa3 >km3HH. Pazmnanbie
MPEICTAaBUTENN PECHUYHBIX depBei. CXeMbl XKM3HEHHBIX IMKJIOB MEYEHOYHOIO COCAJbIIUKA W OBIYbEro
LIETTHS.

Tema 4.6. TUII KPYIJIBIE YEPBH (1 )

Oco0eHHOCTH OpraHHU3aliN KPYTIBIX YepBeil (Ha mpruMepe denoBedeckoi ackapuabl). CBOOOIHOXKHUBYIIINE U
MapasuTHYECKUEe Kpyrible 4YepBU. LMK pa3BUTHS 4EIOBEUECKOH acKapuibl; Mepbl NpPO(UIaAKTHKH
ackapuao3a.

JdemoncTpauus

Cxema CTpOEeHHs U UK pa3BUTHS YEIOBEUYECKON acKapH/Ibl.

Paznuunbie cBOOOTHOKUBYILIME U TTapa3UTHYECKHE (POPMBI KPYIIIBIX YEPBEH.

Tema 4.7. TUII KOJIBMATBIE YEPBU (3 u)

OcoOCHHOCTH OpraHM3aIlii KOJBUaThIX dYepBedl (Ha MpUMepe MHOTOIIETHHKOBOTO YEpBs HEPEHIbI);
BTOpUYHAA IIOJIOCTH TEia. MH0roo6pa3He KOJB4YaThIX ‘-ICpBCfI; MHOI'OIIETUHKOBBIC W MAaJIOIICTHHKOBBLIC
KOJIbYaThIC YEPBH, NUSABKH. 3HAUYCHNE KOJIFYATHIX YepBel B OMOLIEHO3aX.

JdemoHcTpanus

CxeMa CTPOCHUA MHOTOLHICTHUHKOBOI'O U MAJIOIICTUHKOBOT'O KOJIBYATBIX I-ICpBCI\/'I. Paznuunsnie MpeACTaBUTCIIN
tuna KonbuaTeie 4epBu.

Tema 4.8. TUII MOJUUIFOCKU (2 )

Oco0eHHOCTH OpraHM3allid MOJUTIOCKOB; CMEIIaHHAas MOJIOCTh Tena. MHOroo0pasne MOJITFOCKOB; KIIACCHI
Bproxonorue, JIByctBopuarble U [010BOHOTHE MONIIOCKH. 3HadeHHE MOJIIIOCKOB B OuoleHo3ax. Poib B
JKU3HH YEJIOBEKa U €ro XO3IMCTBEHHOU S TENbHOCTH.

JdemoHcTpanus

CxeMa CTPOCHUA 6pIOXOHOI‘I/IX, ABYCTBOPYATbIX M T'OJIOBOHOI'MX MOJUIFOCKOB. Paznuuneie MpeaACTaBUTCIIN
THTIA MOJUTIOCKOB.

Tema 4.9. TUIl YIEHUCTOHOTI'UE (7 1)

[IpoucxoxaeHue U OCOOCHHOCTH OpTaHU3alMU WICHHCTOHOTHX. MHOrooOpasue 4YJICHHUCTOHOTHX; KIJIACCHI
PakooOpasubie, [laykooOpasneie, Hacexombie u MuoroHoxku. Kiace PakooOpasnbeie. OOmas
XapaKTEepHUCTHKA KJlacca PaKooOpa3HBIX HapUMeEpe PeYHoro paka. Bricmve u Hu31Me paku. MHoroo6pasue
W 3Ha4YeHue pakooOpa3HbIX B OnoneHosax. Knace IlaykooOpazubie. O0mas xapakTepiucTuka naykooOpa3HbIX.
[Mayku, cKOopIMOHBI, KiIemn. MHOrooOpasue U 3HaYeHUE MayKo#

o0pasHbIx B OuoneHo3ax. Kimacc Hacekomble. MHOrooOpasue Hacekombix. OOmias xapakTepHCTHKa Kiiacca
HACEKOMBIX; OTpPSAObl HACEKOMBIX C TOJHBIM M HEINOJHBIM IpeBpamieHrueM. MHorooOpasue U 3HaueHHue
HaceKOMBIX B OMOI1IeH03aX. MHOTOHOXKH.

JdemMoHcTpanus

Cxema CTpOEHHSI PEYHOTO paka. Pa3nnuHble MpeacTaBUTENH HU3IIMX M BBICHIMX pakooOpas3Hbix. Cxema
CTpOCHHUSI TlayKa KpecToBWKa. Pasnuunble mpencraButenu kiacca [laykooOpasHbeie. CXeMbl CTpOSHHS
HACCKOMBIX PA3JIMYHBIX OTPSAJ0B.

Tema 4.10. TUIT UTJIOKOXUE (1 1)

Obwas xapaxmepucmuxa muna. Muoeoobpasue uznoxodcux; kiaccel Mopckue 38e30vl, Mopckue edxcu,
Tonomypuu. Muozoobpasue u 3xonocuieckoe sHaueHue.

JdeMoHcTpanus

Cxembl cmpoeHus MOPCKOt 36e30bl, MOPCKO20 exca u conomypuu. Cxema npuooHHo20 6UOYEHO3A.

Tema 4.11. TUIT XOPAOBBIE. [TIOATUIT BECYEPEITHBIE (1 )

HponcxomneHHe XOpOOBBIX; IMOATHIIBLI 6€C‘-IepeHHI)IX N II03BOHOYHBIX. 06111351 XapaKTEpUCTUKa THIIA.
[Hoarun becuepennsie: TaHIETHUK; OCOOCHHOCTH €0 OPraHU3aluy U PacpOCTPaHEHHUS.

JdemoHcTpanus

Cxema crpoenus aHreTHuka. Cxema Metamopdo3a y acIyIuii.

Tema 4.12. IIOATHUIT IIO3BOHOYHBIE (UEPEIIHBIE). HAAKJIACC PBIBbI (2 u)

OOmias xapakTepucTHKa MO3BOHOYHBIX. IIpomcxoxkmenue pwid. OOmas xapakrtepuctuka pbi0. Kiaccwr
Xpsimeble (akynbl 1 ckaTbl) 1 KocTHbIE peiObl. MHOTO0Opa3ne KOCTHBIX PhIO: XPAIIEKOCTHBIE, KUCTETIEPhIE,
JBOSIKOJIBIIIIAINME U JTydenepsie. MHOrooOpasue BUIOB U 4€PTHI MPUCIIOCOOICHHOCTH K cperie

oOuTaHus. DKOJIOrMYECKOE U XO3IHCTBEHHOE 3HAYECHHUE PBIO.

JdemoHcTpanus



MHuoroo0pasue ppid. CxemMa CTPOSHHUS KUCTEIEPBIX U JTyUerephiX PhIO.
Tema 4.13. KJIACC 3EMHOBO/IHBIE (2 u)
[lepBbie 3emMHOBoAHBIE. OOmIas XapaKTEPUCTHKAa 3EMHOBOAHBIX KaK IEPBBIX HAa36MHBIX IO3BOHOYHBIX.
BecxBocTrle, xBocTaTble M Oe3Horue amduOuM; MHOrooOpasue, cpeJa OOWUTaHHMS W DKOJOTHUECKUE
ocobeHHocTH. CTpyKTYpHO-QYHKLIMOHAIbHAsI OpraHU3alls 3€MHOBOIHBIX Ha MPUMEpe JITYLIKH.
DKoJIOrHYecKast poJib © MHOTO0Opa3ne 36MHOBOTHBIX.
JdemoHcTpanus
MHuoroo0Opa3zue ampuouii. CXxeMbl CTPOSHUS KUCTETIEPhIX PHIO M 36MHOBOIHBIX.
Tema 4.14. KIIACC ITPECMbBIKAIOIIMUECH (2 u)
[Ipoucxoxknenue pentwimii. OOmAs XapakTepUCTUKA NPECMBIKAIOIIUXCS KaK TMEePBHYHOHA3EMHBIX
KHUBOTHBIX. CTpPyKTypHO-(QYHKIMOHANbHAs OpraHu3alysl NPECMBIKAIOIIUXCS Ha TpUMeEpe  SIIEPULbL.
UYemryituarelie (3MeH, SIIIEPHLIBI 1 XaMmeH
JICOHBI), KPOKOIWJIBI M uepenaxu. PacmpocTpanenne W MHoOrooOpasue (HopM pEenTHIIHiA; MOJOKEHHE B
9KOJIOTUYECKUX cUcTeMax. BrIMepIne rpynibl IpecMbIKAIOIIXCS.
JdemoncTpauust
MHoroo6pasue npecMbIkaromuxcs. CXeMbl CTPOSHHUS 36 MHOBOAHBIX U PENITHIIUH.
Tema 4.15. KJTACC [ITULEHI (4 9)
[IpoucxoxneHue NTUL; MEPBONTHULEI M WX MPEIKW; HacTosmue NTULBL. Kunerpynele, wiu JeTaroliue;
OeckwieBble, WM Oeramoouye; NMHIBHHBL, WM IUIaBarome OTULBL. OCOOCHHOCTH OpraHu3alud U
skosioruueckas auddepeHnupopka JeTaromuX NTHI (NTHIBI Jeca, CTENeW M IyCThbIHb, OTKPBITHIX
BO3IYIIHBIX MPOCTPAHCTB, OOJOT, BOJOEMOB W mobepexwuii). OXpaHa M TMpPUBICUYCHUE MTHIL;, JOMAIIHUE
nTuubl. Ponb OTyl B IpUpozae, )KU3HU YeJI0BEKa U €r0 XO3sIMCTBEHHOM eI TENbHOCTH.
JdemMoHcTpanus
Muoroo6pasue ntuil. CXeMbl CTPOSHHS PENTHIINHA U TITHII.
Tema 4.16. KITACC MIJIEKOITUTAIOILIUE (4 u)
[Ipoucxoxnenne wmiexonuTarommx. [lepBo3Bepu (yTKOoHOC W exuaHa). Hwusmme 3Bepu (cymuartble).
Hacrosmme 3Bepu  (mnaneHraphbie). CTpyKTypHO-(QYHKIIMOHAJIBHBIE OCOOCHHOCTH  OpTraHMU3aIUU
MJICKOITUTAIOIIMX Ha TIpUMepe coOaKku. JKOIOTHYecKas: poJib MIICKOITUTAIOIIMX B MPOIEcCe Pa3BUTHS KUBOK
OpUpPOAbl B KalHO30MCKOM 3pe. OCHOBHBIE OTpsIbl IUIALIEHTApHBIX MIleKonuTarouux: HacexkoMosiaHble,
Pyxoxkpeutsie, ['pe13yHsl, 3aiitieo0pasHsle, XumiHeie, Jlacronorue, Kuroodpaszusie,
HenapuokoneitHele, IlapHokombiTHele, IlpumaTtel u nap. 3HaueHHe MIEKONHUTAOMUX B TPUPONE U
XO3SIICTBEHHOM JIesiTeIbHOCTH YeoBeka. OXpaHa [eHHBIX 3Bepeil. JoMalnnue MiekonuTaronye (KpynHelid 1
MEJIKHH pOTaThlii CKOT U JIPYTHE CENbCKOXO3IHCTBEHHBIE )KUBOTHBIE).
JdemMoHcTpanus
CxeMbl, OTpaKaroIlMe  3KOJOrMYecKyl0  OuddepeHuupoBKy  MiekonuTalomux. Muoroodpasue
MIIeKOTTUTAOIMX. CXeMbl CTPOCHUS PENTHIMHA U MIIEKOTIUTAIOIIUX.
Paznen 5. Bupycsi (2 u)
Tema 5.1. MHOT'OOBPA3UE, OCOBEHHOCTU CTPOEHUA
U ITPOUCXOXJIEHUA BUPYCOB (2 u)
O6mias xapaktepuctuka BupycoB. Mcropust ux otkpeitusi. CTpoeHre BUpyca Ha IpUMepe BUpyca TabauHOM
Mo3auku. B3amMoseiicTBue BUpyca W KIETKH. BUpychl — BO30OYyIUTENH OMACHBIX 3a00JIEBaHHN YelOBEKa.
[IpodunaxTrka 3aboneBaHms
rpunmnoM. IIpoucxoxaeHne BUPyCOB.
JdemoHcTpanus
Mopnenu pa3iauyHbIX BUPYCHBIX 4acTHil. CXeMbl B3aUMOAEUCTBHS BUPYCa M KIETKH IPU FOPU30HTAIBHOM H
BEPTUKAIFHOM THHax mnepedaun HHGekuuu. CxeMmbl, OTpakalollMe IMPOLecC pPa3BUTHS BUPYCHBIX
3a00JIeBaHM.
3akarouenne (1 9)
OcoOeHHOCTH OpraHu3allMd M MHOrooOpasue >KMBBIX OpraHu3MoB. OCHOBHBIE OONAacTH HPUMEHEHHS
OMOJIOTHUECKUX 3HAHUH B MPAKTHKE CEJILCKOTO XO3SHCTBA, B PSJIE OTpaciiell MPOMBIIUICHHOCTH, IIPH OXpaHe
OKpY’KalOIIeH Cpe/ibl U 3A0POBbS YETIOBEKA.
JlabopaTopHbIe U NpaKTHYeCKHe padoThI
«buonorusa. MHorooopa3ne opraHu3smMoB 7 Kjiace»
JlaGopaTopHbie paGoThI BHINOJHSIOTCS € NCN0Jb30BaHNeM U ppoBoii 1adopaTopuu neHTpa «Touka
pocTa»

Jlabopamopnas paboma Nel 3apucoBKa CXeMBbI CTPOCHUS MTPOKAPUOTHICCKON KIETKU



Jlabopamopnas paboma Ne2 CTpoeHHUE TIECHEBOTO Tprda MyKopa™.

Jlabopamopnas paboma Ne3 V3ydeHre BHEIITHETO CTPOCHIS BOAOPOCIIEH ™.

Jlabopamopnas paboma Ne4 VI3yueHue BHEIIHETO CTPOCHUS Mxa*.

Jlabopamopnas paboma Ne5 VI3yuenue BHEIIHETO CTPOCHUS TallOPOTHUKA™.

JlabopamopHas paboma Ne6 VI3ydeHre CTpoeHHsI © MHOTO00pa3us TOJI0CEMEHHBIX PACTEHHIA™.
Jlabopamopnas paboma Ne7 VI3ydeHne CTpOSHHUS MOKPHITOCEMEHHBIX PACTeHHN *.

Jlabopamopnas paboma Ne§ CtpoeHne ameObl, SBIIICHBI 3eJIeHON 1 HH(Y30pun Ty(erabKH.

Jlabopamophas paboma Ne9 VI3ydeHne TiakaTtoB 1 TaONHIl, OTPAXKAIOMINX X0 PeTeHepaIiuil y THAPHI.
Jlabopamopnas paboma Nel() JYXnzHEHHBIE ITUKIIBI IEICHOTHOTO COCAIBIINKA U OBIYLETO IICTTHS.
Jlabopamopnas paboma Nell Xu3HeHHBIN UK YSIOBEUSCKON acKapuIbl.

Jlabopamopnas paboma Nel2 BHeniHee CTpOCHHUE J0XKIEBOTO YEPBSI.

Jlabopamopnas paboma Nel3 BHeltHee CTpOSHHUE MOJITIOCKOB.

Jlabopamopnas paboma Nel4 VI3yueHre BHEIITHETO CTPOSHUS U MHOTOOOpa3usl YWICHUCTOHOTUX ¥,
Jlabopamopnas paboma Nel5 OcoOSHHOCTH BHEITHETO CTPOSHUS PHIO B CBSI3U C 00pa30M KHU3HU*,
Jlabopamopnas paboma Nel6 OcoOeHHOCTH BHEUIHETO CTPOCHHWS JIATYIIKH, CBA3aHHBIE C €€ 00pa3oM
KUZHU ™.

Jlabopamopnas paboma Nel7 OCOOCHHOCTH BHEITHETO CTPOSHUS IITHUII, CBSI3aHHBIC C UX 00pa30oM KHU3HU*.
Jlabopamopnas paboma Nel8 VzydeHrie CTpOSHUS MIISKOITATAIOIIIX *.

Ipaxmuueckas paboma Nel PacriosHaBaHWEe CheJOOHBIX U SIOBUTHIX TPHOOB*.

Ilpaxmuueckas paboma Ne2Pacno3HaBaHue HauOoliee paclpOCTPaHEHHBIX PACTCHUH CBOEW MECTHOCTH,
OIIpeIeNICHHE MX CUCTEMATUYECKOTO TIOJIOKEHUS .

Tpaxmuueckasn paboma Ne3 AHanu3 CTPYKTYpbl pa3IMYHBIX OMOMOB CYIIIH U MHEPOBOTO OKEaHa Ha CXeMax U
WILTIOCTPAIIHSX.

Ipaxmuueckasn paboma Ne4 CpaBHUTENbHBIN aHATH3 CTPOCHHUS CKEJICTOB YePEIaxH, SIEPUIb K 3MEH.
Ilpakmuueckas paboma Ne5 Pacrmo3HaBaHWE JKUBOTHBIX CBO€H MECTHOCTH, OIpENeNeHne HX
CHCTEMATHYECKOTO MOJIOKEHHS M 3HAUCHHUS B )KU3HU YelIOBeKa™.

IIpoexTHbIe M Hccae0BaTeIbCKUE PadoOTHI B Kypce 6uoJioruu B cootBercTBru ¢ ®I'OC 000

7 Kkiacce

1. Merojpl oOHapyxeHus Oaktepuil. Mccienopanre Ha OaKTepUaIbHYIO 3arPsA3HEHHOCTh BO3yXa KJIACCHON
KOMHATBI, TIOBEPXHOCTH KOXH pyK. HccrnenoBanme 3(pQeKTHBHOCTH AEWCTBUS aHTHOAKTEPHAILHOTO U
0OBIYHOTO TYaJIETHOTO MbIJIA.

2. Bo3aMoxxHOCTH M3yueHHs OaKTEPUi C TOMOIIBIO CBETOBOTO MUKPOCKOIIA.

3. BeisiBneHHE ONTUMAaNFHBIX YCIOBHI BBIPANIMBAHMS TNIECHEBOTO rprba MyKOpa Ha pa3IMyHBIX cyOcTparax
Y BO3MOXXHOCTEH €ro Mpou3pacTaHusi COBMECTHO C TICHUITUILIOM.

4. Cbef00HbBIC U SIOBUTHIC IPUOBI HAIIIETO Kpas. YCIOBHO Che00OHbBIC IPUOBI.

5.JIumaitauky Kak OWOMHIMKATOPHI CTEMEHW TEXHOTCHHOIO 3arps3HEHHUS BO3Ayxa. JIMXECHOWHIUKAIIHS
BO3/IyXa OMpEAEICHHOTO paiioHa.

6. HccrnenoBanue pacTeHH B INKOJBHBIX M JIOMAITHMX aKBapUyMaX Ha MPHHAUIKHOCTh K TIPYIIIE
BOJOPOCIEN.

7. LIBeTO4HBIE Yachl M1 BO3MOXKHOCTh UX CO3/IaHHUS Ha MPHUIIKOIFHOM y4acTKe.

8.0cBoeHNE METOAMKH BHIPAIIMBAHUS OIHOKIETOUHBIX (MH(pY30puil, ame0), KUIIEYHONOIOCTHRIX (TUapa) B
MIKOJIFHOH JTaboparopun. [1oAroToBKa 1 MpoBeeHre 03HAKOMUTEIBHBIX JIA00PATOPHBIX paboT ¢ HUMH JIJIsS
MJIaJIIINX IIKOJIFHUKOB B PAMKAX MX 3KCKYPCHU B IIKOJIBHBIN «OKUBOW YTOIOK.

9. HaOmtomenue 3a >KM3HEACATENHHOCTHIO W ONKMCAHWUE >KU3HEHHOTO IHWKIA YIUTKU (0aboduku, mMayka,
3¢pHOBOM MOJIH | T. 1.).

10. HdopMalinoOHHO-HUCCIIEI0BATEIBCKHE ITPOSKTHI:

«HaBuranust y >KWBOTHBIX

«Macrtepa kaMmyIsmKay;

«[IpUHIIHKIT TI0JIETa Y HACEKOMBIX, IITUIL U HCKYCCTBEHHBIX JIETATSJIbHBIX aIlllapaToB.

11. MexnpeaMeTHbIH MPoeKT «KUBOTHBIE — HOCHUTEIH OIPE/IEIICHHBIX YEIOBEUYECKUX KaueCTB B CKa3Kax U
OacHIX».

Pacnpenesienne pe3epBHOT0 BpeMeHH.
luac pesepsHOro Bpemenu npoOaeneH B «Paszgen 4. IlapctBo JKusorhweie. Tema 4.2. IlommapctBo
OIHOKIIETOUHBIE», TaK KaK HEOOXOUMO O3HAKOMUTh YUaIIUXCs ¢ O0IIEeH XapaKTepUCTUKOM MPOCTEHIINX, UX



pa3HO00pa3reM | POoJIbI0 B OHOLIEHO3aX, a TaKKe MpoBecTu Jlabopamopuyto pabomy Ne8 CtpoeHue aMmeOBbl,
9BIIICHBI 3€JICHON 1 UH(Y30pHU TY(ETbKH.

«buoJjiorus. Yeaosek. 8 kiaace» (68 4, 2 v B HEJIEJITO)
Pa3znen 1. MecTo 4etoBeKka B CHCTeMe OPraHMYeCKoro Mupa (2 1)
UenmoBeK Kak 4acTh JKUBOW MPUPOMABI. MeCTO 4esloBeKa B CHCTEME OPraHUYECKOro Mupa. UepThl cXOncTBa
YeN0OBeKa M KUBOTHBIX. CXOICTBO U PA3INYH YEIOBEKA M YEIIOBEKOOOPa3HBIX 00e3bsH. UeToBeK pa3yMHBIN.
JdemoncTpauust
CkeneThl 4elloBeKa M TTO3BOHOYHBIX. TaOHIIbI, CXEMBI, PUCYHKH, PACKPBIBAIOIINE YEPTHI CXOACTBA YEIOBEKa
Y )KHBOTHBIX.

Paznen 2. [Ipoucxo:xkaenue yesiopeka (2 9)

Buonoruueckue u conuanibabie (PaKTOpbl aHTPOIIOCOLMOTEHe3a. DTarbl aHTPOIOreHe3a U PakTopbl
CTAHOBJICHHS 4eJIOBeKa. Pachl uenoBeka, HX IPOMCXOXK-

JICHHE U €IUHCTBO.

JdemMoHcTpanus

Mogens «IIpoucxoxnenue denoBeka». Momean 0CTaTKOB MaTepHUaIbHON epBOOBITHOM KYIIBTYPHI UEIOBEKA.
N3obpakeHre npecTaBUTENEH Pa3IMIHBIX pac YelIOBeKa.

Pasnen 3. Kparkasi uctopusi pa3BUTHS 3HAHWi 0 CTPOeHNHU U (YHKIUSIX OPraHu3Ma 4yejiopeka (7 1)
Hayku o genmoBexke: anatomust, Gru3ronorus, Turuena. Bennkue anatomsl U Gusuonorn: ['mnmokpat, Knasamii
lanen, Aunpeac Bezamnmii.

JdemMoHcTpanus

[TopTpeTsl BEIMKHUX YUE€HBIX — aHATOMOB U (DU3HOJIOTOB.

Paznen 4. O6muii 0030p cTpoenust U PyHKIUI OpraHu3ma yejioBeka (4 1)

Knerounoe CTPOCHUC OpraHru3Mma. Tkanu: SIMUTCIINAJIbHBIC, COCAUHUTCIIbHBIC, MBIIICYHbBIC, HCPBHA. OpFaHLI
yenoBeyeckoro opranusma. CucTeMbl OpraHoB. B3anMocBA3b OpraHoB M CHCTEM OpPraHOB KaK OCHOBa
roMeocTasa.

JdemMoHcTpanus

CxeMbI CTPOEHHSI CUCTEM OPT'aHOB YEJIOBEKa.

Paznen 5. Koopaunanus u peryasiuus (10 1)

I'ymopanbhas perymsnus. JKene3sl BHyTpeHHEH cekpennu. [OpMOHBI M MX pojib B OOMEHHBIX Mpoleccax.
HepBHo-rymopanbHas peryiasnusi.

JdemoHcTpanus

CxeMbl CTPOEHMsI JHIOKPHHHBIX Kejie3. TaOnmuupl, WUIIOCTPUPYIOIIWE CTPOCHUE, OHMOJOTHUYECKYIO
AKTUBHOCTb M TOUYKH MPUIOKEHHS TOPMOHOB. @Dotorpaduu OONBHBIX C Pa3TUYHBIMH HapyIICHUSMU
(dYHKIUI SHIIOKPUHHBIX kene3. HepBHas

perymauusi. 3HadeHHe HepBHOW cucteMbl. LleHTpanbHas u mnepudepudeckas HEPBHBIE CHUCTEMBL
BereraruBHas u comMaruMdeckas 4acTH HEPBHOW cuCTeMbl. Peduiekc; mpoBelneHHe HEPBHOTO HMMITYIBCA.
Crpoenure 1 QYHKIIUH CIIMHHOTO MO3Ta, OTAEJIOB FOJIOBHOTO MO3Ta. bombiiue momyniapus ToJI0BHOTO MO3ra.
Kopa Oonpimnx nomymapuid. 3HaueHHe KOpbl OONBIINX MOMYLIIAPUA U €€ CBSI3U C APYTHMH OTAEIaMU MO3ra.
Oprassl 4yBCTB (aHaJIM3aTOPBI), UX cTpoeHue U pyHkunu. CTpoeHue, GyHKIUK U TUTHEHA OPraHoOB 3PEHUSI.
Crpoenre u (QyHKIIMM OpraHoB ciyxa. [IpenmynpexaeHue HapyiieHuid ciayxa. OpraHel ocs3aHus, BKyca,
00OHsHMS. | ITHEHa OpraHoB YyBCTB.

JdeMoHcTpanus

Mopenu ToJI0BHOTO MO3Ta, OpraHoB 4yBCTB. CXeMbI pe(IeKTOPHBIX YT 0€3yCIOBHBIX PedIIeKcoB.

Paznen 6. Onopa u nBu:xenue (8 1)

Ckener d4enoBeKa, €ro OTAEIBI: OCEBOW CKENIET, CKEeJIeT MOsICOB KoHeyHOocTeH. OcoOEHHOCTH CKeneTa
YellOBeKa, CBA3aHHBIE C TPYIOBOW JAESITENHHOCTBIO W TpsAMoxokiaeHneM. CocTaB W CTpPOEHHE KOCTEeM:
TpyO4aThie U TyOuarbie KocT. PocT KocTel.

BospacTHble HW3MEHEHHs B CTPOCHMH KocTed. Tumel coenuHeHusi kocteil. 3aboneBaHUS OMOPHO-
JBUTaTelIbHOM CHCTEMBI W HMX mNpoduiakTuka. MplmeuHas cucremMa. CTpoeHHWE W pa3BUTHE MBIIILL.
OCHOBHBIE TpYIILI MBI, WX (QyHKIWU. PaboTa MBI, craTHyeckas W JMHAMHYECKas Harpys3ku. Poib
HGpBHOI:I CUCTEMBI B pPEryIsauuu pa6OTBI MBIIIIIT. YTomiaenne MBbIII, pPOJb AKTHUBHOI'O OTAbIXa B
BOCCTAHOBJICHUM AaKTHBHOCTH MBIIIEYHONW TKaHU. 3HaueHUE (PU3MUYECKOM KyJABTYPbl M peXUMa Tpyna Ajs
MPaBUIBHOTO (POPMUPOBAHUS ONIOPHO-/[BUTATEIHLHON CUCTEMBI.



JdemoncTpauust

CkeJIeT 4elioBeKa, OTAEIbHBIX KOCTel. Pacimiibl KocTel.

[Tpuemb! oka3aHus IEPBOM MOMOIIIY MTPH MOBPEKACHUSAX (TPaBMax) OTIOPHO-IIBUTATEIbHON CHCTEMBI.

Paznen 7. BuyTpennsisi cpeaa opranusma (3 4)

[lonstne «BHyTpeHHss cpema». TkaHeBas >XHIKOCTb. KpoBb, €e COCTaB W 3HaueHHEe B OOECIEYCHHU
KU3HEICATEIPHOCTH OpraHu3Ma. KIeTodHble SIIeMEHTHl KPOBH: SPUTPOLUTHI, JIEHKOIUTHI, TPOMOOIIUTHL.
[Tnazma kpoBu. CBepTHIBAHHE KPOBHU.

I'pynmer kposu. Jlumda. Mmmynurer. Undexkumonneie 3aboneBanms. [lpemynpenuTenbHble TPUBUBKH.
[TepenuBanue kpoBu. JloHopcTBO. 3nauenue pabom JI. Ilacmepa u M. H Meunukosa 6 obracmu
UMMYHUmMeEma.

JdemoHcTpanus

CxeMbl 1 TabIUIIBI, TOCBAIICHHBIE COCTABY KPOBH, TPYIIIIaM KPOBH.

Pa3nen 8. Tpancnopt Bemects (4 1)

Cepalie, €ro CTpPOSHHE M PErYISAlUs JSATCIbHOCTA. bBOJBIION W Mallblii KpPyrw KpOBOOOpPAICHUS.
Jlumdoobpamenne. Jlpmwkenne KpoBu 1o cocymaMm. KpoBsHoe maBneHwe. 3aboieBaHUS OpraHOB
KpOBOOOpaIeHusl, UX IpeayIpexIeHuE.

JdemMoHcTpanus

Mogens cepama denoBeka. TaOmuIBl M CXEMBI, WLTIOCTPUPYIONIHNE CTPOSHUE KIIETOK KPOBH M OPraHOB
KpOBOOOpaIeHusl.

Paznen 9. pixanue (5 4)

[TorpeGHOCTH OpraHu3Ma denoBeKa B KHCIOpone Bo3ayxa. Opransl AbIXaHHs, UX CTpoeHue. [[pixaTenbHble
IBIKeHHA. [[a3000MeH B Jlerkux, TKaHsX. [lepeHOC Ta30B 3pUTPOLUTaMU U TUIa3MOW KpoBH. Perymsnus
JpIxaHus. MIckycCTBEHHOE JibIXaHue. 1 0J10COBOM ammapar.

JdemoHcTpanus

Mogenu roptan, JeTkuX. CXeMbl, WIITIOCTPUPYIOLINE MEXAHU3M BJIOXA U BBI0OXA, IPUEMBI HCKYCCTBEHHOTO
JAbIXaHHWA.

Paznen 10. IInmeBapenue (5 u)

[TutarenpHbIC BeLlecTBa U NHUILIEBbIE MPOAYKTHI. [IoTpeOHOCTD YenoBeka B MUILE M TUTATEIIbHBIX BEIIECTBAX.
Buramunbl. [IumeBapenue. Ctpoenne W (QyHKIMU OpraHoB mnumieBapeHus. [luieBapuTeIbHBIC JKENe3bl:
MeYeHh M TOPKETYNOYHAas JKeie3a. DTambl MpoleccoB muieBapeHus. Hccieoosanus U. 11, Ilasnosa 6
obnacmu nuweeapeHusl.

JdemoHcTpanus

Mopnenb Topca uenoBeka. MyisiKu BHyTPEHHUX OPraHoB.

Paznen 11. O6Men BemecTB U 3Hepruu (2 9)

OO0mas xapakTepucTrka oOMeHa BEIISCTB M SHEPTHH.

[TnacTuyeckuii U SHEPreTUYECKUil OOMEH, MX B3aMMOCBSA3b. BUTaMUHBI, UX POJb B OOMEHE BEIIECTB.
['unoBuTamMuHoO3. [ MNepBUTAMUHO3.

Pasnen 12. Beigenenue (2 u)

Koneunsle mnpomykTsl oOMeHa BemecTB. Opranbl BbieneHus. llouku, ux crpoeHne W (QyHKUOMH.
O6pasoBanue Mouu. Poib K0XH B BRIBEACHUH U3 OPTaHU3Ma IPOAYKTOB OOMEHA BELIECTB.

JdemoHcTpanus

Monens mo4ex.

Paznen 13. Ilokposbl Tea (3 u)

Crpoenre U QyHKIMH KOXH. PONb KOXH B TEIUIOPETYNIANWHU. 3aKalvuBaHue. [ urueHnueckne TpeOoBaHUS K
oznexne, 00yBu. 3a00neBaHUs KOKH U X NPeaypexIeHHE.

JdemoHcTpanus

CX@MBI, HWIUTIOCTPUPYIOHIUE CTPOCHUEC KOXKHBIX ITOKPOBOB Y€JIOBEKA, ITPOU3BOJHBIC KOXKU.

Pa3nen 14. Pasmuoxxenue u pa3purue (3 9)
CucremMa OpraHoB Pa3MHOKEHHS: CTpOoeHHEe M TurheHa. OriomoTBopeHue. BHyTpuyTpoOHOE pa3BUTHE,

ponel. Jlakramus. Poct u pazsButre peberka. [ImanupoBanue ceMbH.

Paznen 15. Boiciiasi HepBHAas JeSITeJBHOCTD (5 9)



Pedmekc — ocHoBa HepBHOU nesarensHOCTH. Hccredogsanus H.M. Ceuenosa, HU. Illlasnosa, A. A.
Yxmomckoeo, I1. K. Anoxuna. Bunbl pednexkcoB. ®opmbl moBeaeHus. OCOOCHHOCTH BBICIICH HEPBHOU
JEATSIILHOCTH | TOBEICHUS YelioBeka. [lo3HaBaTenbHbIe Mpolecchl. TopMoxkeHue. TUIBI HEPBHOM CUCTEMEI.
Peus. Meimutenue. Coznanue. buonoruueckue purmbl. CoH, €ro 3Haue€HUE ¥ rUrueHa. [ urueHa yMcTBEHHOTO
Tpyna. [lamare. Omonmn. OcoOEHHOCTH NICUXUKH YeTIOBEKa.

Pa3nen 16. YesnoBek u ero 3m0poBbe (3 1)

CoOimrofieHNe CaHUTApPHO-THTHEHUISCKUX HOPM W TIPaBWIJI 3A0POBOTO obOpasza km3HH. OKazaHWe IepBOM
JOBpa4eOHOM MOMOIIY MPU KPOBOTCUCHUH, OTPABJICHUHN YTrapHBIM ra30oM, CIIACCHUU YTOIMAIOUIEro, TPaBMaXx,
0KOTax, OOMOPOXKCHUH. YKPEIUICHUE 3J0POBbsS: JBUTATEIIbHAS aKTUBHOCTD, 3aKajinBaHue. DakTOphl pUCKa:
CTpPEeCCHI, TUIIOIMHAMUS, IEPEYTOMIICHUE. BpeqHble IPpUBBIUKH, X BIUSHUE Ha 37I0POBbE YelloBeKa. UemoBek
1 OKpyxatomias cpena. OKpykaromias cpefia Kak HCTOUHUK

BemecTB 1 dHepruu. Cpena odutanus. [IpaBuia moBeaeHus yesioBeKa B OKpYKalollel cpere.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI
JlaGopaTopHbie padoThI BHITIOJHAIOTCS ¢ HCMOJIb30BaHUEeM H(POBoii JadopaTopun meHTpa «Touka
pocTta»
«buonorus. Yenosek. 8 kiace»
Jlabopamopnas paboma Nel VI3ydeHne MUKPOCKOIIMYECKOTO CTPOCHUS TKAHEH.
Jlabopamopnas paboma Ne2 VI3ydeHue ToJOBHOTO MO3ra YeJioBeKa (110 MyJIshKaMm).
Jlabopamopnas paboma Ne3 VI3yueHre BHEIIHETO CTPOCHUS KOCTEH.
Jlabopamopnas paboma Ne4 VI3ydeHrne MUKPOCKOITMYECKOTO CTPOCHHS KPOBH.
Jlabopamopnas paboma Ne5 VI3mepeHue KPOBSIHOTO JIaBICHUS.
Jlabopamopnas paboma Ne6 BozelcTBIE KeTyI0IHOTO COKa Ha OCJIKH, CJFOHBI — Ha Kpaxmall.
Jlabopamopnas paboma Ne7 VI3ydueHre IpueMOB OCTAaHOBKH apTepHUANBHOTO U BEHO3HOTO KPOBOTEUCHUH.
Ipakxmuueckas paboma Nel Pacrio3HaBaHHe Ha TaOIUIAX OPTaHOB M CHCTEM OPTaHOB.
Ipaxmuueckas paboma No2 V3yueHnne N3MEHEHHs pa3Mepa 3padka.
Ipaxmuueckas paboma Ne3 VIamMepeHue Macchl U poCcTa CBOETO OpraHu3Ma.
Ipakmuueckas paboma Ne4 BuiapneHune BIUSHUS CTaTHYECKOW M TUHAMHUYECKOW HArpy3Kd Ha YTOMIICHHE
MBILIIII.
Ipaxmuueckas paboma Ne5 OnpezienieHre myjbca U MOJCYET YHCIA CEPIECIHBIX COKPAIICHHH.
Ipaxmuueckasa paboma Ne6 OripenienieHre 4aCTOThI AbIXaHHSL.
IHpaxmuueckaa paboma Ne7 OtnpeneneHne HOPM palOHAIBHOTO MTUTAHUS.
Ipaxmuueckas paboma Ne§ AHanu3 W ONeHKa BIUSHHS Ha 31I0POBbE UYENOBEKa (AKTOPOB OKPYKAFOIIEH
Cpeasbl.
IIpoexTHbIE M HccaegoBaTeNbCKHE Pa0OTHI B Kypce OnoJsiorun B coorserctBuu ¢ ®I'OC OO0

8 knace
1. Pa3paboTka m TpOBelEHHE COIMOJIOTHYECKOTO0 OMpOCa Pa3HBIX TPYII HACENeHHs Mo mpolieMe HxX
OTHOIIIEHUS K COOCTBEHHOMY 3JI0POBBIO.
2. BHOpUTMBI Kak OCHOBA pallMOHAILHOM OpraHu3aIuy MopsIka yesioBeka. OnpeneneHue HHANBU Iy aTbHOTO
puTMa paboTOCIIOCOOHOCTH.
3. CocraBieHne paluoHaIbHBIX PEKUMOB JTHS JIJIS JIFO/IEH Pa3IMYHBIX BO3PACTHBIX TPYIIII.
4. OrmeHka cOOCTBEHHOro oOpa3a >KM3HH: IPUBBIYEK, 370POBbS, CTENCHH (QUINUYESCKON IMOATOTOBKH,
MPaBUIILHOCTH MTUTAHMUSL.
5. CocraBiieHrE NHIIEBBIX PAITMOHOB B 3aBUCMOCTH OT SHEPro3arpar opraHu3Ma.
6. OnpeseneHue KOJIMIeCTBa MUHEPAIbHBIX COJICH B CyTOYHOM PAIllMOHE, COMTOCTABIICHUE ¢ HOPMATHBAMHU.
7. OnpeHeHeHHe coAeprKaHusd OCHOBHBIX BUTAMUHOB B CYTOYHOM PAIfMOHE, COITIOCTABJICHUEC C HOpMaTHBaMU.
8. OmnpeneneHne WHIUBUAYAILHOTO CPEIHECYTOYHOTO MOTPEOJICHUsT OENKOB, KHPOB, YIIEBOIOB (B TOM
YucCJIC 10 IMmpueMam HI/IHII/I), COITOCTAaBJICHUE C HOpMAaTHUBaMMH.
9. DKOJIOTHYECKH TPAMOTHBIN MOTPEOUTEIh TOBAPOB: YIIAKOBKH, IITPUXKO/bI, HHACKCHI IMUIICBBIX 100aBOK,
STUKETKHU Ha OJICIK/IE U JP.
10. Koxxa: TunupoBaHue, yXoJl, BO3pacTHEIC N3MEHEHUs, 3a00JIeBaHsI; YIyYIIIEHUE COCTOSHUSL.

«buosiorus. O01mMe 3aKOHOMEPHOCTH. 9 KIacc»

(68 4, 2 u B HEJIEJIIO)

Bgeenenne (3 u)
MecTo Kypca B CHCTEME €CTECTBCHHO-HAYYHBIX TUCIIUAIUINH, a TaKKe B OMONIOTHYECKMX Haykax. llemn u



3a/adu Kypca. 3HadeHue IMpeaMeTa Ui TOHWMaHHs €IMHCTBA BCETO JKMBOTO M B3aMMO3aBHCHMOCTH BCEX
gacTeit onmocdepbr 3emin.

YpoBHM OpraHu3aldyd KU3HU: MOJEKYASIPHO-TCHETHUUECKUH, KJICTOYHBINH, TKAaHEBBIH, OpraHHBIN,
OPTraHM3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, OMOreoneHOTHYeCKui U ouochepHbiil. EMMHCTBO XMMUYECKOTO
COCTaBa )XMBOW MaTE€PHUH; OCHOBHEIE TPYIIITHI

XIMHYECKAX DIIEMEHTOB W MOJIEKYJ], OOpasylollue >XKHBOe BemecTBO Ouocdepsl. KierouHoe crpoenue
OpraHu3MoB, Hacensomux 3emiaro. OOMEH BEIIEeCTB M CaMOperyasius B OWOJIOTMYECKHX CHCTEMaXx.
CamoBocnipon3Be/ieHIe; HACIEICTBEHHOCTh M H3MEHYHBOCTH KaK OCHOBA CYIIECTBOBAHUS KUBOW MaTepHH.
Poct u pasButne. Paznpaxumocts; hopMbI M30HpaTEeILHON peaKIIuy OPraHN3MOB Ha BHEITHHE BO3ICHCTBUSI.
PUTMUYHOCTh TIPOIECCOB JKU3HENCITEILHOCTH; OUOJIOTMYSCKHE PUTMBI M HMX 3HaueHHUe. J[MCKPETHOCTh
JKUBOTO BEIICCTBA Y B3aMMOOTHOIIEHUS YacTH M II€J0ro B OHMOCHCTEMaX. DHEPro3aBUCHMOCThH >KHBBIX
opranm3MoB; (opmbl ToTpebieHusi sHeprum. LlapcTBa JKWBOWM TPUPOXNBI, KpaTKas XapaKTEepPHCTHKA
€CTECTBEHHOM CUCTEMBI KIacCU(PHKALIUK KUBBIX OPraHu3MOB. BruaoBoe pasHooOpasue.

JdemoHcTpanus

CxeMpl, OTpaXkaroIre CTPYKTYPhI IAPCTB KUBOU MTPUPOIBL.

Paznen 1. CTpykTypHas opranu3anms ;KMBbIX oprasusmos (10 u)

Tema 1.1. XUMHNYECKAS OPTAHU3ALIMA KIIETKH (2 1)

DJeMEeHTHBIA COCTaB KIETKU. PacipoCTpaHEeHHOCTh IEMEHTOB, WX BKIaJ B 00pa3oBaHUE KUBOWH MaTepuu U
OOBEKTOB HEKWBOW MpHUPOIbL. MakposJIeMEeHThl, MHUKPOAIEMEHThI, WX BKJIaJ B 0O0pa3oBaHUE
HEOPraHWYECKUX U OpraHMYECKUX MOJEKYl JKHBOrO BeulecTsa. Heopranuueckue MOJIEKYIbl YKHUBOTO
BemecTBa. Bona; ee xumuueckue cBoiicTBa U Onosnorundeckas posib. Cony HEOPraHUUECKUX KHUCIIOT, UX BKIA]
B oOecriedeHue IpOoLEeCcCOB KU3HEISSITEIbHOCTH M MOAJep:KaHue roMeocrasa. Poslb KaTHOHOB U aHHOHOB B
obecredeHNH IPOLECCOB JKU3HEAEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBJICHHE, OCMOTHUYECKOE
MOCTYIUIGHHE MOJIEKYNT B KJeTKy. OpraHudeckue MoOJeKyabl. buomormueckue monmmepsl — O€IKH; HX
CTPYKTypHas opraHuzauusi. OyHKIUK OENKOBBIX MOJICKYI. YIJIEBOIBI, UX CTPOCHHE U OMOJIOrHYeCcKasi Poiib.
XKupel — OCHOBHOW CTPYKTYpHBIH KOMIIOHGHT KJIETOYHBIX MeMOpaH M HCTOYHHMK dHepruu. JHK—
MoJIeKynbl HacnencTeHHocTH. Pexymnukanus JJHK, nepenaya naciencTBeHHOM HHPOPMAMH U3 TTOKOJICHUS
B mokoneHue. [lepenaua HacnencTBeHHON WHGOpMAIK W3 sAApa B HUTOILIAsMy; TpaHckpumusa. PHK, ee
CTpyKTypa u QyHKmU. MH(bDOpManmoHHble, TpaHCTIOPTHBIE, prOocomanbabie PHK.

JdemMoHcTpanus

OObeMHbBIE MOJENU CTPYKTYPHOH OpraHu3aluy OHOJIOTMYECKHUX IOJIMMEPOB — OEJKOB U HYKJIEMHOBBIX
KHCJIOT, UX CPaBHEHHE C MOZIEIISIMU MCKYCCTBEHHBIX TIOJIMMEPOB (HaIIpUMep, MOJTUBHHUIXJIOPUIOM).

Tema 1.2.0BMEH BEILIECTB U ITPEOBPASOBAHUME SHEPI'MU B KJIETKE(3 u)

OOmeH BemiecTB U MpeoOpa3oBaHUE 3HEPTHM B KIETKE. TpaHCHOPT BEIIECTB Yepe3 KIETOUHYI0 MeMOpaHy.
[Muno- u Qaronuro3. BHyTpHKIeTOUHOE NHIEBAPCHUE U HAKOIJICHWE DHEPrUM; PACIICTUICHHE TITFOKO3BI.
BrocuHTe3 GeNKOB, )KUPOB H YIJIEBOJIOB B KJIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKI WU KIIETOK (5 u)

[Mpokapuornueckue kieTku: Qopma W pasmepbl. lluromnasma OakTepuanbHOM KieTku. OpraHu3anus
MeTabonu3Ma y npokapuot. [enernueckuil annapar 6axrepuil. CriopooOpaszoBanue. Pasmuoxxenne. Mecto u
pOJb MPOKapuoT B OHMOIEHO3aX. OyKapHOTHYecKas KieTka. LluromnasmMa 3ykaprOTHYECKOH KIIETKH.
Opranenysl MUTOIUIA3MBI, UX CTPYKTypa U ¢yHKuuu. Llutockener. BximroueHus u ux ponb B MeTabOIM3MeE
KJeToK. KnetouHoe a1po — LEHTp yHpaBiIeHHs KU3HENEATEINbHOCTHIO

kneTkd. CTpyKTyphl KJIETOYHOTO siApa: siaepHas o00JouKa, XpPOMAaTHH (TE€TePOXPOMATHH), SAPBILIKO.
OcobeHHOCTH CTPOEHUsI PAacTUTENIbHON KieTkU. JleneHue kieTok. KileTku B MHOIOKIETOYHOM OpIaHU3ME.
[ousTHe 0 MUddepeHInpPoBKe KIETOK MHOTOKIETOYHOTO opraHu3ma. MUTOTHYECKHH IUKI: HHTep(asa,
penymukanus JJHK; MuTo3, Gpassl MUTOTHUECKOTO JeTICHUS 1

npeoOpa3oBaHUs XpOMOCOM. buomormueckuii cMbICI M 3Ha4eHHE MHTO3a (Oecrosioe pa3MHOXKEHHE, POCT,
BOCIIOJTHEHHE KJIETOYHBIX MOTEPh B (PU3MOJIOTUYECKUX W TATONOTHYECKUX YyCIoBHsX). Kierounas Teopus
CTPOEHUS OPraHU3MOB.

JdeMoHcTpanus

[lpuHIMTIHATBHBIE  CXEMBl  yCTPOWCTBA  CBETOBOTO M JJIEKTPOHHOTO  MHKPOCKOIMOB.  CXembl,
WJUTIOCTPHUPYIONINE METONIBI TIpenapaTUBHON OMOXUMUU U UMMYHOJIOTHH. Mozenn kieTku. CXxeMbl CTpOeHHS
OpPraHOW/IOB PACTUTEIbHOM M JKMBOTHOM KIETOK. MuUKponpenapaTsl KJIETOK pPAaCTEHUH, >KMBOTHBIX H
OJHOKJIETOYHBIX TPpHOOB. DUTyphl MUTOTUYECKOTO JIEJICHHS B KJIETKAX KOpEIIKa JIyKa TOA MUKPOCKOIIOM U



Ha cxeme. Marepuaibl, paccKasbIBaroIye o Onorpadusx yaeHbIX, BHECIINX BKIIAJ B Pa3BUTHE

KJIETOYHOU TEOpHUH.

Paznen 2. PazMHoKeHMe H HHIUBUAYAJILHOE pa3BUTHE OPraHu3MoB (5+1=6 u)

Tema 2.1. PASMHOXXEHUE OPTAHU3MOB (2 4)

CymrHOoCTh U ()OpMBI pa3MHOXKEHHSI OPTaHU3MOB. becronoe pasMHOXKEHHE pacTeHUi U KUBOTHBIX. [lomoBoe
pa3MHOXEHHE JKHBOTHBIX M PAacTEHWH; OOpa30BaHME TOJOBBIX KJIETOK, OCEMEHEHHE H OILTOJOTBOPEHUE.
Bronoruueckoe 3HaueHHE MOJIOBOTO pazMHOXKeHHA. ['ameToreHes. Ilepruonbl 00pa3oBaHuUs MOJIOBBIX KIETOK:
Pa3sMHOXKECHHE, POCT, CO3peBaHUE (MEHO03) 1

(hopmupoBaHUE TOJIOBHIX KIeTOK. OCOOCHHOCTH CIiepMaToreHe3a u oBoreHesa. OmiIog0TBOPEHHE.
JdemoHcTpanus

[Tnakarel, WUTFOCTPUPYIOIIME CIIOCOOBI BETETATUBHOTO PAa3MHOKEHUS IUIONOBBIX JCPEBHEB M OBOIIHBIX
KynsTyp. MuKkpormpenapars! sifnekineTok. dororpaduu, oTpakarone pasHOOOpa3we MOTOMCTBAa Y OJHON
Hapbl POAUTENEH.

Tema 2.2. UHAUBUAYAJIbBHOE PASBUTHUE OPTAHM3MOB (OHTOI'EHE3)(3+1=4 u)

OMOpHOHANBHEIN TTepuo pa3BuTHsA. OCHOBHBIE 3aKOHOMEPHOCTH IPOOJICHUS; 00pa30BaHUE OIHOCIOWHOTO
3apojiblia — OJacTyIbl. [acTpyssinys; 3aKOHOMEPHOCTH 00pa30BaHMs JBYCIOWHOTO 3apO/bIIia— TracTPYIIbL.
[lepBuuHblii  opraHoreHe3 ©  jmajbHewmas auddQepeHIpoBKa TKaHEW, OpraHOB W CHUCTEM.
[MocTamMOproHaNBHEIN Tiepuon pa3BuTus. PopMBl MOCTAIMOPHOHANBHOTO Tepuona pa3Butus. Hempsmoe
pa3BUTHE; MOJHBIN U HEMOMHBIA MeTamopho3. bruonorndeckuii cmbicn pa3BuTtus ¢ MetTamopgo3om. [Ipsmoe
pa3Butue. Poct onpeaeneHHblil 1 HEONPEIEIEHHBIH.

JdemoHcTpanus

Tabmunpl, WUTIOCTpUpYOLIKEe Mpolecc MeTamopdo3a y  OECHO3BOHOUHBIX  (JKECTKOKPBUIBIX U
YelyH4aTOKPBUTBIX HACEKOMBIX) U TIO3BOHOUHBIX (aM(uoOuit).

Pa3znen 3. HaciieicTBEeHHOCTh M H3BMEHYHBOCTH opranu3moB (20+1=21 u)

Tema 3.1. 3BAKOHOMEPHOCTU HACJIEJJOBAHU A ITPM3HAKOB (10 1)

OtxkpoiTe [. MeHnaeneM 3akoHOMEepHOCTEN HaclenoBaHus MpU3HaKoB. [ MOpuonoruyeckuii MeTon
M3yUYeHUS HACCACTBEHHOCTH. MOHOTHOPHIHOE U TIOJIMTHOPUIHOE CKpEIMBaHUe. 3aKOHbI MeH Iesl.
He3saBucnMoe 1 creruieHHoe HacnieoBanue. [ eHeTndeckoe onpenesieHue noia. I eHOTHIT Kak LETOCTHAS
cucrema. B3anmozeiicTBre reHoB B ONPEACIIEHUN ITPU3HAKOB.

JdemMoHcTpanus

KapTtsl xpoMocom uenoBeka. PonocinoBHbIE BBIIAIOIUXCS

MIpeCTaBUTENEN KYIBTYpbl. XpOMOCOMHBIE aHOMAJIUH YEJI0BEKA

1 UX (QEHOTUTIMYECKHUE MTPOSIBIICHUSI.

Tema 3.2. 3BAKOHOMEPHOCTHU U3BMEHYNBOCTHU (6+1=7 u)

OcHoBHBIE (POpPMBI U3MEHUYMBOCTH. [EHOTHITMYECKass M3MEHYMBOCTh. MyTanuu. 3HadeHWe MyTaluil Juis
MPaKTUKH CENLCKOTO XO03siicTBa M OuoTexHONornu. KomMOWHATWBHAS WM3MEHYHMBOCTH. BOJIOIMOHHOE
3HAaUYCHHE KOMOMHATHBHOW M3MeHUYNBOCTH. DeHOoTUNIMYECKas!, MM MOAX(UKALIMOHHAS, K3MEHIMBOCTbh. Poib
YCJIOBH BHEIIHEH CPENbI B Pa3BUTUU U NPOSIBICHUH IIPU3HAKOB U CBOMCTB.

JdemoHcTpanus

[Tpumepsl MoaU(UKATMOHHON H3MEHUYUBOCTH.

Tema 3.3. CEJIEKIISI PACTEHHWM, )KUBOTHBIX U MUKPOOPTAHU3MOB(4 u)

LeHTpsl NPOUCXOXKIACHHUS W MHOrooOpasus KylbTypHBIX pacteHuid. Copt, mopoaa, mramMM. MeToabl
CCJICKIIUHN paCTeHHfI 1 KHBOTHBIX. I[OCTI/I)KGHI/I?I U OCHOBHBIC HaAIIpABJICHUSA COBpeMeHHOfI CCIICKIIUH.
3Hauenne CeeKInA  JUIA pa3BuTUA CEJILCKOX03IIICTBEHHOT'O MPON3BOACTBA, MEIUITHHCKOM,
MUKPOOHOJIOTHYECKOH U IPYTUX OTpaciel MPOMBIIICHHOCTH.

JdeMoHcTpanus

CpaBHHUTENBHBIN aHAIHM3 TOPOJ] AOMAIIHUX JKUBOTHBIX, COPTOB KYNBTYPHBIX PACTEHUNA M MX JUKUX MPEIKOB.
Konnexnym n mpenapaTsl COPTOB KYIBTYPHBIX PACTEHUH, OTIIMYAIOIINXCS HANOOIBIIEH MI0A0BUTOCTHIO.

Pa3znen 4. DBosonusi ;kuBoro Mmupa Ha 3emuie(19+2=21 )

Tema 4.1. PASBBUTHUE BUOJIOT'UI B JIOJIAPBI/IHOBCKI/Iﬁ ITEPUO/ (2 u)

Pasputre OuojiOrMHM B JTOJAPBHHOBCKUH mepuoi. ['0CMOACTBO B Hayke MPEACTABICHHN 00 «u3HAYaIbHON
1enecoo0pa3HoCTH» U HEM3MEHHOCTH KMBOU mpupossl. Padoter K. JIMHHEs MO cucTeMaTHKE pacTeHUH H
JKUBOTHBIX. DBoonronHas Teopus JK. b. Jlamapka.



JdemoncTpauust

buorpaduu ydeHbIX, BHECIINX BKJIAJ B Pa3BUTHE DBOJMIONMMOHHBIX waeh. JKu3Hb um mesrensHOCTh K. b.
Jlamapka.

Tema 4.2. TEOPUA Y. JAPBHUHA O ITPOUCXOXAEHNN BUJOB

IIYTEM ECTECTBEHHOI'O OTBOPA (5 1)

[Ipenmoceuiku  Bo3HUKHOBeHHMs Yydenus Y. [lapBuHa: MOCTIKEHHWsT B OOJACTH €CTECTBEHHBIX HayK,
skcnenuimonHeii Marepuan Y. [lapeuna. Yuenwe Y. JlapBura 00 MCKycCTBeHHOM oTOOpe. Yuenue Y.
JapBuHa o0 ecrecTBeHHOM oOTOOpe. Bum—oimeMeHTapHas DBOJMIONHMOHHAS eAWHHUIA. Bceobmas
VHANBHUIyaJbHAS M3MEHUYMBOCTh W HM30BITOYHAS YHCIEHHOCTh MoToMcTBa. bopnrba 3a cymiecTBoBaHWE H
€CTECTBEHHBIN 0TOOD.

JdemoHcTpanus

buorpadus Y. lapsuna. MapmpyT u KOHKpeTHBIE Haxoaku Y. JlapBrHa BO BpeMs ITyTeHIeCTBHUs Ha Kopadie
«buriny.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHVA Ob 3BOJIFOLIUN.

MUKPOSBOIIOLMA U MAKPOSBOJIIOLUA (5+1=6 1)

BI/II[ KaKk TCHCTHUYCCKHU H30JIUMpPOBaHHAA CHUCTEMA;, PCIPOAYKTHUBHAA M30JAIUMA W €€ MCXaHU3MBI.
[lomynaumoHHast CTpyKTypa BHZAQ; DOKOJIOTMYECKHE W T'€HETHYECKHE XapaKTEePUCTUKU —TOMYJISLUH.
[lomynauus—  aymeMeHTapHas 3BOJIOLMOHHAs eauHuna. lIlyTm u  CcKOpocTh  BUAOOOPA30BAHUS;
reorpadguyeckoe M IKOJOrHYecKoe BHIooOpa3oBaHue. [TlaBHBIE HaIlpaBICHUS 3BOJIOLIMOHHOTO Mpolecca.
Apomopdo3, nanoananramus, odmas aereHeparys. OCHOBHbIC 3aKOHOMEPHOCTHU 3BOJIOLUH: JUBEPreHIINS,
KOHBEpreHUus, mnapamienu3M. [IpaBuma 5BOMIOIMM TpymI  OpraHW3MOB. Pes3ynabTaTbl  3BOMIOLUU:
MHOrooOpasue BUI0B, OpraHHuuecKas 11e1eco00pa3HOCTb, TIOCTENEHHOE YCIOKHEHHE OpraHU3aluu.
JdemMoHcTpanus

CxeMbl, WUTIOCTPUPYIOIIKE Ipouece reorpadpuieckoro Bunooopa3oBanus. JKuBble pacTeHUs] U KUBOTHBIE,
repbapun W KOJJICKLMHM, IOKA3bIBAIOLINE WHAWBUAYAJIbHYI0 H3MEHYMBOCTH M pa3HOOOpasHe COpTOB
KYJIbTYPHBIX paCTeHI/II\/'I U TIopoa JOMalllHUX JKHBOTHBIX, a TaKXE pPE3YIbTAaThbl HpHCHOCOﬁHCHHOCTI/I
OpraiHusMoB K Cpeac o0ouTaHus u PE3YIbTAThI BI/IIIOO6p330BaHI/I$I. HpI/IMepI)I TOMOJIOTMYHbBIX N aHAJIOT'MYHbIX
OPTaHOB, MX CTPOCHHUS M NPOHMCXOXKIEHHS B OHTOreHe3e. CXeMbl COOTHOIIEHHs ITyTedl MNpOrpecCHBHOM
OMOJIOTHUECKON 3BONIOIMH. Marepuaibl, XapaKTepu3yIOIie MPEJCTABUTENCH >KUBOTHBIX W PACTEHUH,
BHECEHHBIX B KpacHyI0 KHUTY M HaXOJAIIMXCS O] OXPaHOH TrocyaapcTBa.

Tema 4.4. TIPUCIIOCOBJIEHHOCTBH OPTAHM3MOB K YCJIIOBUAM

BHEIIHEM CPEJIbl KAK PE3VJIBTAT DBOJIIOLNH (2 1)

buonornuecknii mporpecc u Ouonormyeckuii perpecc. llpucmocoOuTensHbIE OCOOCHHOCTH CTPOESHHUS.
[lokpoBuTENbCTBEHHAs OKpacka TIIOKPOBOB TeJa: CKpHIBAIOIIas OKpacka (OJHOTOHHAs, JBYTOHOBAS,
pacuneHsifomas w Jp.); Hperocreperaromas okpacka. Mumukpus. [lpucnocoOutenbHOEe MOBEICHUE
KUBOTHBIX. 3a00Ta 0 motoMcTBe. @usnonorunueckue agantanuid. OTHOCUTETBLHOCTD MPUCTIOCOOIIEHHOCTH.
JdemoHcTpanus

WnmrocTpamuu, JIeMOHCTPUPYIOIIME CTPOCHHE Tela JKUBOTHBIX W PACTUTEIBHBIX  OPTaHU3MOB,
00€CIIeUnBAIOIINE BBDKUBAHUE B THIMYHBIX JUISI HUX YCIIOBUSIX CYIIECTBOBaHHWA. [IpUMeEpbl pa3iu4HBIX
BHJIOB TOKPOBUTEIBCTBEHHON OKPACKHU Y KUBOTHBIX.

Tema 4.5. BOSHUKHOBEHUE XKU3HW HA 3EMIJIE (2 u)

Opraandeckuii MUpP KakK pe3yJIbTaT IBOIIONNHA. BO3HUKHOBEHNE U Pa3BUTHE KU3HU HA 3eMile. X UMUYECKUH,
npenouonornueckuii (teopus akagemuka A. M. OnapuHa), OMOJOTHYECKUI M CONMATBHBIN ATallbl Pa3BUTHS
XKUBOW Matepuu. (DUIIOTEHETHYECKHE CBS3M B KUBOW MPHUPOJE; €CTECTBEHHAs KIACCU(UKAIMS >KHUBBIX
OpPTraHHU3MOB.

JdemoHcTpanus

CxeMbl BO3HUKHOBEHHS OIHOKJIETOUHBIX 3YKAapUOT, MHOTOKJIETOYHBIX OPraHu3MOB, Pa3BUTHUS LAPCTB
pacTeHuil U )KUBOTHBIX.

Tema 4.6. PASBBUTHE XXU3HU HA 3EMIJIE (3+1=4 u)

Pa3Burne xu3Hu Ha 3emie B apXeHCKyr0 M NPOTEPO30MCKYyr0 3pbl. IlepBble cienpl XKU3HM Ha 3emule.
[NosiBiieHue BceX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX JKUBOTHBIX. [lepBble XOpoBbie. PazBuTre BOAHBIX
pacTenuii. PazBuTue X13HMA Ha 3eMIIe B MaJie030HCKyI0 3py. [losBiIeHne 1 3BOMIONHSA CyXOMyTHBIX PACTEHHM.
[lanmopoTHUKH, CeMEHHbIE MAaNOPOTHUKH, TOIOCEMEHHbIE PAacTeHUsl. BOSHUKHOBEHHE MO3BOHOUHBIX: PHIOHI,
36MHOBOJIHBIC, MPECMEIKatomuecs. Pa3Burne >KW3HUM Ha 3eMje B ME3030MCKYyI0 W KaHO30MCKYIO DPBL



[losiBenne u pacpocTpaHeHHE MOKPHITOCEMEHHBIX pacTeHHH. BO3HUKHOBEHHE MTHUI] M MIJIEKOTTATAIOITHX.
ITosiBnenne u pasputhe mnpuMaroB. IIpoucxoxaeHue uenoBeka. MecTo uelnoBeKa B JKUBOW MPUPOJIE.
Cucremarnueckoe mojokeHre Buga Homo sapiens B cucTeMe JKMBOTHOrO mupa. lIpu3Haku M cBOICTBa
YeJIOBEKa, MO3BOJISIOIIME OTHECTH €ro K pPaslMYHBIM CHUCTEMATHYECKHUM TpyIIaM [AapcTBa >KUBOTHBIX.
Cragny >BONIONMH YEJIOBEKa: JPEBHEWINUI YelOBEK, APEBHUI YEIIOBEK, IMEPBBIE COBPEMEHHBIC IOMM.
CpoiicTBa 4elOBeKa Kak OHOJIOTHYECKOro Bujaa. llomyisiuoHHAs CTpykTypa Buaa Homo sapiens;
YeJI0BEUECKUeE pachl; pacooOpa3oBaHUe; EANHCTBO MPOUCXOKACHUS pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.
JdemoncTpauust

Pemponyxiiun xaptuH 3. bypmana, orpaxarommx ¢ayHy u (GIopy pa3nHyHBIX 3p H mepuomoB. CXembl
pa3BUTUS LAPCTB XUBOW mpuponabl. OKaMEHETOCTH, OTHEeYaTKH PacTeHUM B ApeBHUX Hopoaax. Mopenu
CKEJIETOB YEJIOBEKA U MO3BOHOYHBIX KHUBOTHBIX.

Pa3znen 5. B3anmooTHomenusi opranu3ma u cpeabl. OcHOBbI IKkos10rHu (7 9)

Tema 5.1. BUOC®OEPA, EE CTPYKTYPA U ®YHKIINU (3 u)

bruocdepa — xuBas o6om0uka mranetsl. CTpykTypa Onocdepsl. KoMmmoHeHThI Onocdepsl: )KHBOE BEIECTBO,
BUJIOBOM COCTaB, pa3HOOOpa3ue W BKJIaa B Ouomaccy. buokocHoe u kocHoe BemecTBo O6uochepn (B. U.
Bepnanckwmif). KpyroBopor BemiecTB B mnpupome. EcTecTBeHHBIE COOOIIECTBA KHBBIX OPraHU3MOB.
Bbuoreonieno3pl. KoMmoHEHTBI OHOreoLeHO30B: MNPOAYLEHTHl, KOHCYMEHTHI, pPEOyLEHTH. buouneHo3sl:
BUZOBOE pPa3HOOOpasue, IUIOTHOCTh MOMYISUi, Ouomacca. AOuoTmyeckue (akTopel cpensl. Poib
TEMIIeparypbl, OCBEIICHHOCTH, BIQXHOCTH W JApPYrHX (AKTOPOB B IKHU3HEACATEIHHOCTH COOOIIECTB.
HHTeHcHBHOCTD AEWCTBUS (haKTOpa Cpellbl, orpaHrduBarommii ¢akrop. BzanmoneiicTere (hakTopoB cpelbl,
npeacibl BBIHOCIIMBOCTH. buotnueckue (i)aKTOpr Cpeanbl. HGHI/I ¥ CETH MUTAaHUS. DKOIOTHYECKUE nmUupaMuabl:
yrcen, Ouomaccel, dHepruu. CmeHa OuoneHo30B. [Ipu4mMHBI cMEHBI OHOIICHO30B; (HOPMUPOBAHUE HOBBIX
cooOmiectB. POpMbl B3aUMOOTHOLICHUH MEXIYy oOpraHu3Mamu. llo3WTHBHBIE OTHOIIEHUS — CHMOMO3:
MyTyalnu3M, KOOIepalus, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOLICHUS: XHUIIHUYECTBO, Mapa3HTU3M,
KOHKypeHLUs. HelTpanbHble OTHOLICHUSI— HEUTPAIIU3M.

JdemMoHcTpanus

CxeMbl, WIUTIOCTPUPYIOIIUE CTPYKTYpY OHocdepsl M XapaKTepu3yIoLIe €€ OTAEIbHbIE COCTABHBIC YaCTH.
TaOnuiibl BUIOBOTO COCTaBa M Pa3HOOOPA3Hsl )KUBBIX OpraHu3MoB Ouocdepnl. CXeMbl KPyroBOpOTa BEIECTB
B mpupoae. KapTsl, oTpaxkaroiiye reoJornyecKyio MCTOPUI0 MAaTepHKOB, PacIpOCTPaHEHHOCTh OCHOBHBIX
ouomoB cymu. unadmibMbel 1 kKuHOQUIBMBI «brocdepay. [Ipumepsl cuMOno3a MEXIY MpeACTaBUTEISIMU
Pa3NUYHBIX LAPCTB )KUBOW IPUPOIBI.

Tema 5.2. BUOCDEPA 1 YEJIOBEK (4 u)

[IpuponHbie pecypcsl U UX UCHOJIB30BaHUE. AHTPONOIreHHbIe (haKTOphl BO3AEHCTBHS Ha OMOLEHO3HBI (POJb
4eJIOBEeKa B MPUPOJIE); TOCIEACTBUS XO3SHCTBEHHON NesITENbHOCTH uesioBeka. [IpobieMsl paroHalIbHOTO
MPpUPOAOIIOIB30BaHNA, OXPaHbl MPUPOALI: 3allUuTa OT 33I‘p$13HCHPII71, COXpaHCHHUEC 3TAJIOHOB U IMaMATHHKOB
MIPUPOJIBI, OOecTIedeHre TPUPOAHBIMHU PECYpCaMH HACEIECHNS TUTaHETHI.

JdemoHcTpanus

KapTs! 3an10BeAHBIX TEPPUTOPUI HallIEe CTPaHbI.

JlaGopaTopHble M NpaKTUYecKHe padoThl
Buonorus. Oo0mue 3aKkoHOMepPHOCTH. 9 KiIace
JlabopaTopHble padoThl BBIIOJIHAIOTCS ¢ HCIOJIb30BaHHeM N (ppoBoi Jaboparopun neHTpa «Touka
pocTa»
Jlabopamopnas paboma Nel VI3yuenue KIETOK OakTepwif, pacTeHWd W JKUBOTHBIX Ha TOTOBBIX
MUKpoTIpenaparax®.
Jlabopamopuasa paboma Nel IlocTpoeHne BapuUallMOHHOM KpUBOH (pa3Mepbl JIMCThEB pPAacTeHUH,
AQHTPOIIOMETPUYECKHUE JIAHHBIC yUaIUXCSl).
Jlabopamopnas paboma Ne3 Vzydenne npucrocoOIeHHOCTH OPTaHU3MOB K Cpeie OOMTaHuSI ™.
Jlabopamopnas paboma Ne4 CoctaBieHue CXeM Mepeaadn BeIeCTB U SHEprur (Lenei muranus)™.
Ilpaxmuueckasn paboma Nel PenieHne reHeTHUECKUX 33/1a4 M COCTABJIEHUE POAOCIOBHBIX.
Ilpakmuueckaa paboma No2 V3yueHne W3MEHYMBOCTH, KPUTEPHUEB BHUIA, PE3YJAbTaTOB HCKYCCTBEHHOTO
0TOOpa Ha COpTax KyIBTYPHBIX paCTEHHIA™.
Ipaxmuueckasn paboma Ne3 OOCyXIeHNE HA MOJIEJISAX POJIU IPUCTIOCOOUTENBEHOTO MOBEACHHS )KUBOTHBIX.



Ilpakmuueckas paboma Ned4 V3ydeHrne W ONMHCAHHE DKOCHCTEMBI CBOSH MECTHOCTH, BBISBICHHE THIIOB
B3aMMOJICHCTBUS Pa3HBIX BUIIOB B JaHHOM dKOCHCTEME™.
IHpaxmuueckas paboma Ne5 AHnanu3 u OIIEHKA TIOCIEACTBUMN JCATEIHHOCTH YEIOBEKa B IKOCUCTEMAX.

IIpoexTHbIE U Hccae0BaTeIbCKUE PadOTHI B Kypce 6uoJioruu B cootBeTcTBrU ¢ PI'OC 000

9kJ1ace

1. DKonmorn4ecK onacHbIe BemecTBa U (DaKTOPHI B OBITY.

2. OmpefienieHre HUTPATOB B MMPOAYKTAX MATAHUSI.

3. OueHka colManbHO-IKOIOTHUECKUX YCIOBUI KOHKPETHOTO JKMIJIOTO TIOMELICHUSI.

4. Oco00 oxpaHsieMbIe TEPPUTOPHH PETUOHA: IIENIN PA0OTHI, JOCTHKEHUS, ICPCIICKTUBEI PA3BUTHSI.

5. OUTOMHANKAITMOHHBIE METOABI M UX POJIb B OMPEACIECHIH SKOJIOTHYECKOTO COCTOSHUS BO3AYIITHOM Cpeibl.
6. Axuus «Yucras peka» (paboThl o OIaroycTpoicTBy Oepera Bogoema).

7. Onpenenenre 0COOEHHOCTEH XUMHUUECKOTO COCTABa ITOYBHI 10 BHIOBOMY PazHOOOPa3Hio pacTeHUH.

8. CocTaBneHue 9KOJIOTHIECKON XapaKTePUCTHKHU BU/IA, TACIIOPTU3AINS KOMHATHBIX PACTEHUN.

9. Uzyuenme wu3MEHEHHs MOTPEOHOCTH B arMOC(HEPHOM BO3AyXE Y IIMOPUEBHIX JATYIIEK (WIIIHCTBIX
TPUTOHOB) IIPU a’paIlUH BOJBI aKBapUyMa.

10. 3yueHue BIUSHUSA TEMIIEPATyphl BO3AYyXa HA aKTUBHOCTh 3¢ MHOBOJHBIX.

11. Vzyuenue BIUSHUS TEMIIEPATypPhI BOJBI HA OKPACKY Tella PEIOI (Typamu, MaKpOIObl, KapacH).

12. Hcuezaromue BUIBI PACTCHUIN U )KUBOTHBIX PETHOHA.

PacnpenesieHue pe3epBHOT0 BpeMeHHU
1 wac pesepBHOro BpemeHH npo0aBieH B «Pazgen 2. PasMHOXEHHE M WHIWBUAYalbHOE pPa3BUTHE
oprauusmoBy (5+1=6 ). 1 yac — «Pa3men 3. HaciencTBEeHHOCTh M M3MEHYMBOCTH OpranusmoBy (20+1=21
u). 1 gac — «Pasznen 4. Domorius xuBoro mMupa Ha 3emuie» (19+2=21 4). 2 yaca pe3epBHOTO BPEMEHH
nobasneHo B «Pa3nen 5. B3aumooTHoIeHUs opranu3Ma u cpezbl. OCHOBBI 3KoJI0rum» (7 4).



3. TEMATUYECKOE IINTAHUPOBAHUE

5 xaacce (34 4, 1 4 B Heneno)

Paznen

Koi-Bo
4acoB

TeMbl

Kon-Bo
4acoB

(OCHOBHBIE BHJIBI IEATEIIEHOCTH 00yYaIOIIXCS

8

PKuBoit opranuzm:
CTPOCHHE U U3YUCHHE

OOBACHSIOT POJTh OMOJIOTHUECKUX 3HAHUH B JKU3HHU
UesIoBeKa. BBIICTSIOT CyIeCTBEHHBIC IPU3HAKH HKUBBIX
opraam3MoB. OmpenenssroT OCHOBHBIE METOIBI
OMOJTIOTHUYECKHX HUCCIIeIOBaHMM. YUaTcs paboTarh ¢
ITyTI0# 1 MUKPOCKOTIOM, TOTOBUTh MHUKPOTIPEIIapaThl.
BEISBIISIFOT OCHOBHBIC OPTaHOUIBI KICTKH, Pa3IMYaroT X
Ha MUKpoIIpenapaTax u taomuiax. CpaBHUBAIOT
XMUMHUUYECKHUM COCTaB TEJ ’KUBOM U HEXWBOW MPUPOJIBI.
OOBSCHSIOT BKJIAJl BEJIMKUX €CTCCTBOUCIIBITATENICH B
pazBruTHE OMOJIOTHH U JPYTUX €CTECTBEHHBIX HAYK

MHoro0o0pasne JKUBBIX
OpraHu3MoOB

HazbIBaroT OCHOBHBIE 3Talbl B Pa3BUTHH KH3HU Ha
3emute. Onpenenstor mpeaMeT U3yYeHUs CUCTEMAaTHKHU.
BEISBISIIOT OTIIMYUTENbHBIE IPU3HAKY NTpe/ICTaBUTeNeH
apCTB >KUBOU npupoasl. CpaBHUBAIOT NPEACTABUTENCH
[IapCTB, JIETAOT BRIBOJBI HA OCHOBE CPABHEHHSI.
[IpuBOAT IPUMEPHI OCHOBHBIX IPEACTAaBUTENEH LIAPCTB
mpupoasl. OOBSICHSIOT POJTH KUBBIX OPTaHU3MOB B
MPHUPOJIe U KU3HU deloBeka. Pa3nnyaroT n3ydeHHbIe
0OBEKTHI B TIpUPOJIE, TabIuIaX. BEISBISIOT
CYILIIECTBEHHbIE MPU3HAKU CTPOSHUS U
PKU3HEAEATETbHOCTH H3YYaeMbIX OPTaHU3MOB.
(OcBauMBarOT HABBIKY BBIPALMBAHUS PACTCHUM U
[moManHuX >KMBOTHBIX. OIIEHUBAIOT MIPEICTABUTENEH
PKUBOW MTPUPOIBI C 3CTETHUECKONW TOYKH 3PEHUSI.
HalmonaroT ¥ ONMMCHIBAIOT BHEUTHUI BH/| IIPUPOITHBIX
00BEKTOB, X POCT, pa3BUTHE, MOBE/ICHHE, PUKCUPYIOT
[pe3yNbTaThl U GOPMYIUPYIOT BBIBOJBI. PaboTaror ¢
YIeOHMKOM (TEKCTOM, WiLTIocTpanusaMu). Haxomsat
MOTTOTHAUTENEHYI0 HHPOPMAIIHIO B HAYYHO-TIOMYISIPHON
muTeparype, ClipaBOYHUKAX, MYJATHUMEAUHHOM
[TPHIIOKESHIH

Cpena oOuTaHUS KUBBIX
OpTraHU3MOB

X apakTepu3yoT ¥ CPAaBHUBAIOT OCHOBHBIE CPEIbI
0OUTaHWs, a TAK)KE HA3BIBAIOT BUJIbI PACTEHUH H
PKUBOTHBIX, HACEISIOMNX UX. BBIABISAIOT 0coOeHHOCTH
CTPOCHUS KUBBIX OPIaHU3MOB U OOBSICHSIIOT HX
B3aMOCBS3b CO cpenoil ooutanus. [IpuBoasaT mpuMepsl
TUTTMYHBIX OOUTATENe MAaTePUKOB U MPUPOIHBIX 30H.
[IpOorHO3UpYIOT NOCIENCTBUS U3MEHEHUH B Cpeie
0OMTaHUS 7151 ’KUBBIX OPraHu3MOB. OOBSICHSIOT
HEOOXOANMMOCTh COXPAHEHHUS CPEbl OOUTAHUS IS
OXpPaHbI PEIKUX M NCYe3aroImuX BUI0B. HazpIBaroT
[IPUPOHBIE 30HBI 36MJIN, XapaKTEPU3YIOT X OCHOBHBIE
3aKOHOMEPHOCTH U BBISIBIISIOT 3aKOHOMEPHOCTH
acIpeiesIeHIs] OPraHU3MOB B KXKAON U3 Cpejt

UenoBek Ha 3emie.

OmnKCHIBAaTE OCHOBHEIE DTAIIBI AHTPOIIOIr€HE3a,
XapaKTepHBIE 0COOCHHOCTH MPENKOBBIX (POpM YeloBeKa
[pa3yMHOTO. AHATU3UPYIOT MTOCIEACTBHSI XO3SHCTBEHHOM
1esITeNbHOCTH YesioBeKa B npupojie. Ha3piBaror
MCUYE3HYBIINE BUABI PACTEHUN U KUBOTHBIX. Ha3piBaloT 1
Y3HAIOT B IPUPOJIE PEAKHUE U UCUE3AIOIINE BUbI

[pacTeHUI U )KMBOTHBIX. BBIACHSIOT , KaKue pEAKUE U




MCUue3aroNIne BU/IbI PACTCHUI 1 )KUBOTHBIX OOUTAIOT B HX
peruone. OOBSICHIIOT MPUYNHBI HCUC3HOBEHUS CTEIICH,
ecoB, 60110T, oOMeneHust pek. OO0CHOBBIBAIOT
HEOOXOAMMOCTh COOMIONEHMS TPABUII TTOBEICHUS B
[PUPOJIE U BHITIOITHEHUS] TATHEHHYECKUX TPeOOBaHUH 1
[paBWIT TIOBE/ICHUS, HAIPABJICHHBIX HA COXPaHCHHE

3I0POBBSI
NTOI'O 34
TEMATUYECKOE IINIAHUPOBAHHUE, 6 kiaacc
Paznen Kon | Tema Kon- | OcHoBHBIE BUIIBI ACATEIBHOCTH O0yYarOIIUXCSI
-BO BO
yac
OB 4aco
B
1. Ctpoe 12 1.1 OcnoBubie (1 3HAaTh OCHOBHBIE CBOWMCTBA )KUBBIX OPTaHU3MOB.
HHe " CBOWCTBA JKUBBIX 3HATh XUMUYECKUH COCTaB KIETOK. YMETh padoTaTh C
CBOICTBA OpTaHN3MOB. TEKCTOM y4eOHHMKa, HAXOIUTh OCHOBHBIE MBICIH U
SKHBBIX 1.2. XUMHYECKU MOJIOKEHUS
OpraHu3MoB COCTaB KJICTOK. 2 3HaTh OCOOEHHOCTH CTPOCHHUS SIAEPHBIX U
1.3. Crpoenue 0e3bsAepPHBIX KIETOK, 0COOCHHOCTH CTPOCHUS
[pacTUTEIHLHON u?2 [pacCTUTENBHBIX KIETOK. YMETh paboTaTh ¢
PKUBOTHOM KJIETOK, MHUKPOCKOIIOM, TOTOBUTH MUKPOIIPETIapaThl
Kietka-xuBas cucrema. 3HaTh 0COOCHHOCTH CTPOCHUS JKUBOTHOM KIIETKH.
1.4. Henenune 'YMeTh y3HaBaTh KJIETKU )KMBBIX OPTraHU3MOB Ha
KJIETKH. rabiumax
1.5. Trann 1 3HaTh OCOOCHHOCTH CTPOSHUS TKaHEeH PaCTUTENBHBIX
[pACTEHUH 1 >KUBOTHBIX. OpraHU3MOB. YMETh MOKa3aTh HA PUCYHKAX
1.6. Opranst u2 MECTOPACTIOJIOKEHHS Pa3IMYHBIX BHIOB TKaHEH;
CHCTEMBI OPTaHOB. yMeTh paboTaTh ¢ MUKPOCKOIIOM
1.7. Pactenus ¢ 3HATH OCHOBHBIE THITHI TKAHEH JKMBOTHBIX,
PKUBOTHBIE KaK II€JIOCTHBIE3 0COOCHHOCTH UX CTPOCHUS U BBITTOJTHSIEMBIC
OpPTaHU3MBI. (byHKIMH. YMETh pacCMaTpHBaTh TOTOBBIE
MUKpOIpenaparsl )KHBOTHBIX TKaHEH U OMO3HABATH HX|
1 3HATH OpraHbl IIBETKOBOTO PACTEHUS, 0COOEHHOCTH
CTpoeHUs 1 (HYHKIIMH KOPHEBBIX CHCTEM U Tobera.
'YMeTb CpaBHUBATh repOapHbIe IK3EMILISIPHI U JKUBBIE
00BEKTHI
3HATH CTPOCHHUE 1IBETKA, CEMEHHU, TUI0/Ia U UX
(yHKIMH. YMETh pa3inudarh U Ha3blBaTh YacTH
LBETKA, THUIIBI IUIOJIOB, YMETb UCCIIEA0BATh U
CpaBHUBATH CEMEHA
3HATh ONpeesIeHNE OHATHS «OPTaHbl», «CUCTEMBI
OpPTaHOBY, «OPraHU3M», pa3HOO0pa3ue CUCTEM
OpTaHOB.
'YMeTb pacKphIBaTh 0COOEHHOCTH OPTaHOB ITUX
crcTeM M UX (QYHKLHUH; CPAaBHUBATh H3ydaeMble
MKUBBIE OOBEKTHI U PUCYHKH
3HATH pa3sHOOOpa3ne CUCTEM OPTaHOB M UX 3HAYCHUE.
'YMETb HaXOIUTh OPraHbl U CUCTEMBI OPTaHOB Y
[pa3HBIX TPYII OPraHU3MOB Ha HATJIAHBIX MTOCOOMSIX
3HATH 0COOEHHOCTH CTPOEHUS U (DYHKIIMOHUPOBAHUS
MHOTOKJIETOYHOTO OpraHu3Ma, MPUIMHBI HapyLIeHUS
€ro LEJIOCTHOCTU. YMETh JIOKa3bIBaTh CBSI3b BCEX
OpraHOB OPTaHW3Ma MEXKITy COOOM
2. 19 21 [Mutanme w2 3HaTh OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB.




Kusnenesite
MBLHOCTEL
OpPraHu3MoOB.

MUIIIeBapCHIE.
2.2 Jeixanue.

2.3 [lepenBrxenn
c BCIIECTB B OPTaHU3ME.
2.4 Brigenenue.
O0MeH BEIIECTB H
SHEPTHH.

2.5 OnopHeie
CHCTEMBI.

2.6 JBmwxenue.
2.7 Perynauus
[IPOLIECCOB
PKU3HEICATEIPHOCTH.

2.8 Paszmuoxenue.
2.9 Poct 51
[pa3BHUTHE.

2.10 Opranusm Kak

eIMHOE IIEJI0E.

N

N

N

3HATH XUMUYECKHUI COCTaB KJIETOK. YMETh pa0doTaTh ¢
TEKCTOM YUICOHHKA, HAXOAUTH OCHOBHBIC MBICITH H
MOJIOKCHHS

3HATH 0COOCHHOCTH CTPOSHUS SIEPHBIX U
0C3BAICPHBIX KIIETOK, OCOOCHHOCTH CTPOCHHUS
pAaCTUTEIHHBIX KIETOK. YMETh paboTarh ¢
MHUKPOCKOIIOM, TOTOBUTHh MUKPOIIPENapaThl

3HATH 0COOCHHOCTH CTPOCHUSI JKUBOTHOM KIICTKH.
'YMeTh y3HaBaTh KIIETKH )KMBBIX OPTaHU3MOB Ha
TadInIax

3HATH 0COOCHHOCTH CTPOSHUS TKAaHEH PaCTUTEIBHBIX
OpraHM3MOB. YMETh TIOKa3aTh Ha PUCYHKaX
MECTOPACTIOIOKCHHS Pa3IMIHBIX BUIOB TKaHEH;
YMETh paboTaTh C MUKPOCKOIIOM

3HAaTh OCHOBHBIE THUIIBI TKAHEH YKUBOTHBIX,
0COOCHHOCTH MX CTPOCHWS M BBHITIOJTHSICMBIC
(byHKIIMH. YMETh paccMaTpuBaTh FOTOBBIC
MUKPOIIpEIapaThbl )XKUBOTHBIX TKAHEH U OMO3HABATH MX
3HaTh OpraHbl IBETKOBOTO PACTEHUS, 0COOCHHOCTH
CTpOeHUS U (DYHKITMH KOPHEBBIX CHCTEM M 1odera.
'YMETh CpaBHUBATh repOapHbIC 3K3EMILIAPHI U KUBbIC
0OBEKTHI

3HaTh CTPOEHHE [BETKA, CEMEHH, IUIOA U UX
(byHKIMH. YMETh pa3jinyarh U Ha3bIBaTh YaCTH
[BETKA, THITHI IJIOZO0B, YMETh HCCIIEIOBATH 1
CpaBHHBATh CEMEHa

3HATH OMPEICTICHUE MOHATHUS «OPTAHBD), «CUCTEMBI
OpraHOB», «OpPTraHU3M», pa3HOOOpa3ue CUCTEM
OpTaHoB.

'YMeTh pacKpbiBaTh 0COOCHHOCTH OPTaHOB 3TUX
CUCTEM U UX (YHKIIUW; CPABHUBATh U3y4aeMbIe
PKUBBIE OOBEKTHI H PUCYHKH

3HaTh pa3HOOOpa3ue CUCTEM OPTraHOB U MX 3HAUEHUE.
'YMeTb HaxOUTh OPTraHbl K CUCTEMEI OPTaHOB Y
[PA3HBIX TPYIII OPTaHU3MOB Ha HATJISTHBIX ITOCOOUIX
3HaTh 0COOCHHOCTH CTPOCHUS U (PYHKITMOHUPOBAHUS
MHOTOKJICTOYHOTO OpraHu3Ma, MPUIUHBI HAPYIIECHHUS
€ro 1[eJIOCTHOCTUA. YMETh JIOKa3bIBaTh CBI3b BCEX
OpraHoOB OpPraHNU3Ma MEXy CO00i

3. Opranuzm3 3.1 Cpena 2 3HaTh MOHATHE «cpela oOuTaHusm», €€ HaKkTopbI.
U cpena. O0OUTaHUS. daktopsl 'YMeTh paboTarh ¢ KOMHATHBIMH PACTECHHUSIMU,
Cpebl. yCTaHABIUBAS CTCTICHb BIMSAHUS HAa HUX
3.2 [Ipuponusie PKOJIOTHYECKHUX (haKTOPOB.
COO0ITIECTBA. 1 3HATH MOHATHE IIPUPOTHOE COOOIIECTBOY, OCHOBHEIE
KOMIIOHEHTHI €r0. YMETh COCTABIISITh IPOCTHIC
MUILEBBIC CBSI3H, NOJIB3YSCh MaTepHaaMH YIeOHHKA.
UTOI'O 34
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OcHoOBHBIE BHBbI AeATEJIbHOCTH oﬁyqaloumxcn

OnpenensioT W aHAIM3UPYIOT TOHATHA: «OHOJIOTHSY,
OpraHu3aluny,

«KIIETKa», «TKaHb», «OPTaH», «OPraHu3M», «0uochepar, «IKOJOTH».
OrnpenenstoT 3HaueHNnEe OMOIOTMYEeCKUX 3HAaHUH B COBPEMEHHOMH
u3Hu. OLEHUBAIOT POJIb OMOIOTHYECKON HAYKU B )KU3HHU OOLIECTBA.
AHaIU3UPYIOT JTOTUYECKYIO LIeNb COOBITHH, Aenaronux 00pr0y 3a
cymiecTBOBaHNE Hen30exKHOH. CTPOAT CXEMBIIEHCTBAA €
CTECTBEHHOTO OTOOpA B IIOCTOSTHHBIX W M3MEHSIOIINXCS YCIOBHAX
cymectBoBaHus. ONpeAessioT MOHATHS: «apCTBay, «OaKTepum»,
«TpHOBD), «PACTEHHS» U «KUBOTHBIE». COCTABIISIOT KPATKHHA
KOHCIIEKT ypoka. [oToBsiTCs

K YCTHOMY BBICTYIUICHUIO

«ypOBHHU

1. HapcrtBo
IIpoxapuor
bl.

3

1.1 3
Mmuoroo6pasmue,
0COOECHHOCTH
CTPOCHUS

U TIPOUCXOKICHHE
MPOKapUOTHUECKH

X

OpraHU3MOB

Breigensior ocHOBHBIE TpuW3HAaKM Oakrepwii. Jlator  oOmryro
XapaKTEePUCTUKY MIPOKAPHOT. Onpenenstor 3HAYCHHE
BHYTPHUKIIETOUHBIX CTPYKTYpP, COINOCTAaBIISII €€ CO CTPYKTYPHBIMH
0COOCGHHOCTSIMHM OpraHHM3aluy OakTepuil. XapakTepH3yIOT MOHSITHUS:
«CUMOMO03», «KITyOCHHKOBBICY,

WIN «a30TQUKCUPYIONIHE OaKTepUI», «0aKTepHUHIECTPYKTOPBI,
«00JIe3HETBOPHBIC OAKTEPUMY, KMHPEKIIMOHHBIC 3a00JICBAaHUI,
«nuaeMany. [laroT oneHKy poiii OaKTepHii B IPUPOJE U KUIHI
yenoBeka. COCTaBISIOT MIaH-KOHCTIEKT TeMbl «MHOroo0pasue u poib
MHUKPOOPTaHU3MOBY. BBITIONHSIOT 3apUCOBKY

pa3auuHBIX POPM OaKTepUANTBHBIX KIETOK. [ OTOBIT yCTHOE
coobmenue 1mo teme «O0IIas XxapaKTepUCTHKA TPOKAPHOT

2. IlapcTBoO
I'puosbI.

3. Hapct-
BO Pacre-
HUSA

16

2.1 OoOmas 3
XapaKTepPUCTHKA
rpudoB.

2.2 JInmaiiouky.

3.1 Ob6mas 2
XapaKTePUCTHKA
pacTeHuil.

32 Huzmmue 2
pacTeHusI.

XapakTepu3yloT COBPEMEHHBIE MPEJICTABICHUS O IMPOUCXOKICHUH
rpuboB.  BBIIENSIOT  OCHOBHBIE  MPH3HAKH  CTPOCHUS U
JKU3HEAEATEIbHOCTH TpHOOB. Pacmo3HaloT Ha KHUBBIX OOBEKTaX H
TabIuIaXx CheNOOHbIE M SAOBUTHIC TPUObL. (OCBaWBAIOT IPUEMBI
OKa3aHUs [EpBOY IIOMOILM ITPU

OTpaBJIICHWW SIAOBUTHIMH Tpubamu. JlaloT omnpeneneHne MOHATHS
«TpUOBI-TIAPA3UTHI» (TOJOBHS, CIIOPBIHBSA W JIp.). YMEHHE TOTOBHTH
MUKpOTIpenapar, TIoJb30BaTbCs MHKPOCKOIIOM. 3HAaTh CTpPOEHHE
MyKOpa u

JIPOXOKEBBIX TprOOB. [IpoBOIAT conocTaBneHe YBUASHHOTO IO
MHUKPOCKOIIOM C TIPUBE/ICHHBIMU B Y4€OHHUKE H300pKEHUSIMHU.
OOBSCHSIOT POJIb TPUOOB B IIPUPOJIE U JKU3HU YeioBeka. COCTaBIISIOT
Tu1aH naparpada. BeimonHstor

MPaKTHYECKHE paboThI. O6cyxnaror JIEMOHCTpAIIHH,
NpeAyCMOTPEHHbIE IporpaMMoii (paboTa B MalbIX TIpyImax).
XapakrepusytoT (HopMy B3aUMOACWUCTBHSI OpPraHU3MOB — CHUMOMO3.
[TpuBoAsT OOIIYIO XapaKTEPUCTUKY JIUIIAHHUKOB.

AHaIM3UPYIOT CTPOCHUE KYCTUCTBIX,

HaKUITHBIX, JJUCTOBATHIX JUINAHHHUKOB.

PacriozHaroT MIIaiiHUKY Ha TaOIUIax U B )KUBOH NPHUPOJE.
OLIeHUBAIOT SKOJIOTHUECKYIO POJTh JTUIANHUKOB. COCTaBIISIOT TIJIaH-
KOHCIIEKT COOOIIeHHS «JIuraiftHuKm».

XapakTepuszyloT OCHOBHBIE 4YEPTHl OpraHU3aldd pPacTUTEIBHOIO
opranm3ma. llomydaroT  TipencTaBieHHE O  BO3HUKHOBEHHH
OJHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX

BOJIOPOCIIEH, 0COOEHHOCTSIX KU3HEACATEIHHOCTH PACTCHUN.
Onpenenstor NOHATUS: «(HOTOCUHTES, «ITUTMEHTHIY,




33 Bricime

«CHUCTCMATHKa pacmnnﬁ», CHU3MIUC» U «BBICIIIHUC PACTCHUA». I[aIOT

CIIOpPOBBIE XapaKTePUCTUKY OCHOBHBIX 3TAIOB pa3BUTHs pacTeHui. O0CyKaatoT
pacTeHus. JEMOHCTpaLHy,
3.4 Bricmme MpeayCMOTpEeHHBIE TporpamMmoi (paboTa B MallbIX TpYIIax).
CEMCHHBIC CoCTaBMSIOT KPaTKUi KOHCHEKT TEKCTa ypoka. [OTOBATCS K yCTHOMY
pactenus. Otnen BeICTyIUIeHHUIO. [Ipoucxoxkaenue n oOmas XapaKTepHUCTHUKA BBICIIUX
TOJIOCEMEHHBIE pacteHuii. OCOOEHHOCTH OpraHHU3alii U HHANBUAYAIbHOTO Pa3BUTHS
pacTeHus. BeIcIINX pacTeHnid. CropoBble pacTeHus. OOmas xapakTepHCTHKa,
3.5 Bricume npoucxoxaenue. Otaen MoxoBuaHbIE; 0COOCHHOCTH OpraHHU3aluH,
CEMEHHBIE JKU3HEHHOTO 1MKia. Pacpoctpanenue u poib B 6uonenoszax. Otaen
pactrenus. Otnen [TnayHOBuAHBIE; OCOOEHHOCTH OpTaHU3allMd, >XHU3HEHHOIO MLHKJIA,
MOKPBITOCEMEHHEI pacmpocTpaHeHre W poiab B Omoneno3ax. Otaen XBOIICBUIHEIE
€ pacTeHus.. 0COOEHHOCTH OpraHU3alMy, KU3HEHHOTO LUKIA, PaCpOCTPAaHEHUE U
pOJTb B OHOIICHO3AX.
Otnen IlamoporHukoBuanble. Ilpoucxoxiaenne u  0COOCHHOCTH
opraHnu3anud IMaroOpOTHHKOB. JKusuenHnii UK TAarOPOTHHUKOB.
PacnipocTpaHeHne MNamopoTHUKOB B MPHPOAE U HX pOIb B
omonienozax. [IpoucxoxkaeHue W OCOOGHHOCTH  OpraHU3allU
TOJIOCEMEHHBIX pAacTEHWH; CTpPOEHHE Tena, >KU3HEHHBbIE (HopMbI
TOJIOCEMEHHBIX. Mmuoroo6pasmue, pacopocTpaHui, oTMeyvast
NPOTPECCUBHBIE  YEPThI,  CONPOBOXKAABIIME  HMX  IOSBJICHUE.
OnuchIBalOT TMPENCTaBUTENEH TOJIOCEMEHHBIX PACTEHUH, HCIONB3YS
JKUBBIE OOBEKTHI, TAOMUIBI U TepOapHbIe 00paslbl. 3apUCOBBIBAIOT B
TETpaAu CXeMy LHKJIA Pa3BUTHSA COCHbl. OOOCHOBBIBAIOT 3HAYCHHE
FOJIOCEMCHHBIX B IPUPOAEC W JKHU3HU UYCIIOBCKA. Brimonnsior
MpaKTHUYECKHe paboTHI. Ob6cyxnaror JIEMOHCTpALIUH,
MpeayCMOTpEHHBIE TporpamMMmoili (paboTa B MallbIX TpYIIax).
CoCTaBmsIOT KpaTKUi KOHCIIEKT YpOKa.
4. IMapcteo 39 4.1 Oo6mmas JlaroT o0IIyI0 XapaKTePUCTUKY OAHOKJICTOUHBIX YKMBOTHBIX, OTMEYAs
Kupot XapaKTEePUCTUKA CTPYKTYpBI, OOECIICUMBAIOILINE BBHIMOJHEHUE (QYHKIUHA LEIOCTHOTO
HBIE. JKMBOTHBIX. oprau3Ma. AHAMM3UPYIOT POJb TPEACTABUTENENW pa3HBIX BHUIOB
4.2 TlommapctBo OJTHOKJICTOYHBIX OPTaHU3MOB B OHMOIICHO3aX, KU3HU YEJIOBEKa U €ro
OnHOKIIETOUHE. XO3SHCTBEHHOHM HesTenbHOCTH. J[aloT pa3sBepHYTYIO XapaKTePUCTUKY
4.3 TlomuapctBo kiaccoB CapkonoBbie u JKryTukoBble. Pacno3HaroT npencraBureneit
MHOTOKIIETOUHBIE CapKOXTYTUKOHOCIIEB, BBI3BIBAIOIINX 3a00JIeBaHUs y UenoBeka. Jlaror
. XxapaktepucTiky Tuna CrnopoBuku. Pacrmo3HaroT W ONUCHIBAIOT
4.4 Tum CIIOPOBHKOB, BHI3BIBAIOIIMX 3a00JI€BaHUS y YEJIOBEKa. 3apHUCOBBIBAIOT
KumeunomnoioctH IUKJI Pa3BUTUA MaHHpHﬁHOFO miasMoauss u O6BHCH$IIOT IIPUYMHBI

BIE.
4.5 Tun Ilmockue

YEpBHU.
4.6 Tun Kpyrusie
YEpBHU.

4.7 Tun
Konpuarteie
YEpBHU.

4.8 Tun
Momnmrocku.

4.9 Tun
UeHHCTOHOTHE.
4.10 Tun
Urnoxoxmue.

4.11 Tun

Xopaossie.Iloatu
1 becuepenHsie.
4.12 TToaTun

3aboneBaHus Maisipueil. OTMeuaroT Mepbl MPOQUIAKTHKH MAJISIPUU U
Ipyrux  3a0oneBaHHH,  BBI3BIBAEMBIX  CIIOpOBHKaMu.  JlatoT
XapakTepucTUKy Tria MHpy30pun, pacro3HalOT U ONUCHIBAIOT

OTAENBbHBIX TpencTaBuTesieli 3toro Tuma. CoCTaBSIIOT TalbNUIy
«CpaBHHUTENbHAS  XapaKTEPUCTHUKA MNPOCTEHIINX».  BHIMomHsOT
NpaKkTUUecKyto pabory «CrtpoeHne ameObl, HBIVICHBI 3€JICHOW H
uHQy30prH  Ty(henbKm». XapakTepu3yloT  MHOTOKJIETOUHBIE
OpraHu3Mbl, aHAJIH3HUPYS THUIBI CUMMETPUH KHBOTHBIX. OOBSCHSIOT
3HaUE€HHE CUMMETPHM JJISl  JKU3HEACATENIbHOCTH  OPraHHu3MOB.
OOBsACHAIOT 3HA4YeHUE TUPGEPEHIIUPOBKH KJIETOK MHOTOKJICTOUHBIX
OpraHu3MOB U TIOSIBJICHUE TMEpBBIX TKaHeW. KpaTko oONucChIBarOT
npeacraButeneid Tuna [yOku, TOmYEpKUBas WX 3HAYCHUE B
OnoneHo3ax u s yesoBeka. COCTaBIAIOT KPAaTKUK KOHCIIEKT YpOKa.
ToToBATCSA K YCTHOMY BBICTYIUICHHIO. XapaKTEPHU3YIOT 0COOEHHOCTH
OpraHu3alMy 1 KU3HEAEATENILHOCTH KUIIEYHONONIOCTHRIX. [IpuBoasT
OpUMephl  TMPEACTaBUTENed  KJIACCOB  KHWIIEYHOIOJOCTHBIX U
CpPaBHUBAIOT 4YepThl WX opranu3aiuu. OOBSCHIIOT 3HAUCHHE
TUPPEPeHIIMPOBKN  KJIETOK KHIIEYHOTIOJIOCTHBIX ¥ OICHUBAIOT




TTo3BOHOYHBIC
(Yepennsie).
Hanknacc PrIOBI.
4.13 Knacc
3eMHOBOIHLIC.
4.14 Knacc
TIpecMmbIkaronuec
s.

4.15
IITnie!.
4.16 Knacc
MiekonuTarlime

Kiacc

1

1

¢GyHKIMM ~ Kaxzmoro — kimeroyHoro  Tuma.  OTMe4aloT  poiib
KHIIEYHOTIONIOCTHRIX B OMOIIEHO3aX M WX 3HA4YCHWE I 4YeJOBEKa.
BrInonHA0T npakTH4eckye padoTel

10 U3YYEHUIO IJIAKaTOB U TAOJIHL, HIUTFOCTPUPYIOIIUX X0
perenepanuu y ruapsl. O0CyKAal0T 1EeMOHCTpAIINH,
MpeIyCMOTpPEHHBIE POTpaMMoii (paboTa B MaNbIX TPYIINax).
CoCTaBIsIIOT KPaTKUi KOHCIEKT ypoKa. [ OTOBATCS K yCTHOMY
BBICTYTUICHUIO

[Jarot oOmyro xapakTepuctuky Tuma [lnockue yepBu. AHANIU3UPYIOT
CHCTEMaTUKy Tuna. XapaKTEepU3ylT NpelcTaBUTENEH  Kiacca
PecHuunble yepBH, MPUBOISAT NPUMEPHI IPEICTABUTENEH H OTMEYAIOT
uX poiib B OMOLIeHO3aX. XapaKTepu3yIoT

MpEJCTaBUTENEH JICHTOYHBIX YEPBEH.

Pacno3naroT 4epTh! MpUCIocoOIEHHOCTH

K MapasuTH3My B UX opranuzanuu. [IpuoOperatoT mpeacraBieHus o
napazuTu3Me Kak o GopMe B3aMMOOTHOIICHUH OPraHu3MOB H O
JKU3HEHHOM IIMKJIC IApPa3uTOB. 3apUCOBBIBAIOT B pabodne TeTpaau
JKU3HEHHBIC IIMKJITBI JICHTOUHBIX

YepBeil — Mapa3uToB YEJIOBEKa U )KUBOTHBIX, BBIJCISS CTAANN
Pa3BUTHS,ONACHBIC AJIS 3apa)KeHHsI YeJIOBEKa (MHBA3UBHBIE CTAIHHN).
XapakTepu3yroT NpeacTaBUTENEH Kinacca

CocabIuKu. 3apUCOBBIBAIOT KU3HEHHBIHN UK COCATBIITUKOB HA
IprUMepe MEYEHOYHOT0 COCANBIINKA, BBIACTSIS CTaAUU Pa3BUTH,
oracHbIe I 3apaxkeHus yesoBeka. OOCyKIar0T AEMOHCTPALIH,
MPeAyCMOTPEHHBIE TPOrpaMMoi (padoTa B MaJIbIX TPyMIiax).
CoCTaBmSIOT KPaTKUii KOHCIIEKT

TEKCTa ypoKa. [OTOBATCS K yCTHOMY BBICTYIUICHHIO U PE3CHTALIUH
«[1nockue yepBru— mapas3uthl Yenoseka. [Ipodunakrrka
napa3uTapHbIX 3a00JICBaHUIT»

JlaroT o0111y10 XapaKTepUCTHKY THUIIA

Kpyriisie 4epBu Ha mpuMepe acKapHIbl 4Y€JI0BEUECKOM.
3apuCOBBIBAIOT IIUKJI PA3BUTHS aCKAPUBI U XapaKTEPHU3YIOT

CTaJluy pa3BUTHS, ONACHBIE IS 3apaskeHus yenoBeka. OObSICHAIOT
Mepbl PO HIaKTHKH ackapuo3a. llpuBoasar npumepst
CBOOOIHOKHUBYIIIUX KPYIIIBIX YEPBE, OLIEHUBAsI NX POJIb B
onorneno3ax.O0CYKIar0T JEMOHCTPAINH, TIPElyCMOTPEHHBIE
mporpaMmoit (paboTa B MallbIx

rpynmnax). CoCTaBisIIOT KpaTKMid KOHCHEKT Ypoka. lOToBATCS K
ycTHOMY cooOmieHuto. /laroT o0IIyr0 XapaKTepUCTHKY THIIA
Konpuarbie uepsu. OTMEUAIOT IPOTPECCUBHBIE YEPTHI OPraHU3aluu
KOJIBYATBIX Y€pBEH, COMPOBOXKIABIINE UX BO3HUKHOBeHHUE. [IpoBoasT
CPaBHUTEJHHBIN aHAIN3 OPraHU3alluK IUIOCKUX U KOJBYATHIX

YepBeil; pe3yabTaThl 3aHOCAT B Tabmuiry. OIIeHUBAIOT 3HAYCHUE
BO3HMKHOBEHHS] BTOPUYHOHN TIOJIOCTH TeJla — IIeJI0Ma.
XapakTepu3yrT CUCTEMATUKY KOJIBYAThIX YEPBEH, pacllO3HAIOT
XapakTepHbIe YePThl MHOTOIIETHHKOBBIX, MAJIOIETUHKOBBIX YepBeil 1
nusiBOK. OOBACHSIOT 3HAYCHHUE KOJIBYATBIX YepBel B OMOLIEHO03axX, a
TaKXe MEIUIMHCKOE 3HAYCHHUE MUSIBOK. BBIMOTHSIIOT IPaKTHYECKYIO
paboty «BHeriHee cTpoeHue 10xkAeBOro uepps». O0CyKaaroT
JEMOHCTpalXH, IPEAYCMOTPEHHbIE TpOorpaMMoit (paboTa B MasbIxX
rpymnmnax). CoCTaBIsIOT KPaTKUil KOHCIEKT ypOKa.

Jaom  obwyro  xapaxmepucmuxy — Kiacca — MileKonUTaroNIKe.
OTMe4aroT TPOTPECCCHBHBIC YEPTHl OPraHU3allui MIICKOIUTAIOIINX,
COIIPOBOXK/IABIINE UX BO3ZHUKHOBEHHE. [IpOBOAST CpaBHUTEIBHBIN
aHaJlu3 OPraHU3allui PENTIINN U MIIEKOITUTAIOIINX; PE3YIBTaThI
3aHOCST B TaONHUITy. XapaKTepU3ylOT CHCTEMATHKY

MJICKOITUTAIOIINX M UX MPOHCXOKICHHE.




5. Bupycsbl. |2 5.1 MHoroobpa 2

3Ue, 0COOEHHOCTH

OnuchIBalOT CTPOCHUE U OCOOCHHOCTH

JKU3HEICATEIbHOCTH. XapaKTepU3yIOT

MHOT000pa3re MIIEKOITUTAIOIINX; OIMCHIBAIOT OCHOBHBIE OTPSIBI:
Hacexomosausie, Pykokpeursie, [ pei3ynsl, 3aiinieoOpasHsie, XuIHbIE,
JlactoHorue,

Kutoobpasnrie, HemapHOKOMBITHBIE,

[TapHokonibITHBIE, [IpuMaTh! U 1p.;

OLIEHHBAIOT SKOJIOTUYECKOE U HAPOTHOXO3SIHUCTBEHHOE 3HAUYCHUE
MIICKONUTAINX. OOBACHSIIOT HEOOXOUMOCTh OXPaHBI IIECHHBIX
MJICKOIUTAIOIINX U PETYIANNN YACICHHOCTH

>KUBOTHBIX, HAHOCSIIUX BPEJl YEIIOBEKY. BBIMOTHIIOT NpaKTHUECKYIO
paboTy 1 00CYKIAFOT IEMOHCTPAIIUH, IPEIyCMOTPECHHBIC
mporpammoit (padota B Manbix rpymnmnax). CoCTaBIsIOT KpaTKUi
KOHCIIEKT TeKCTa ypoka. [oToBsT npe3eHTanuu «pesHue
MJICKOTIUTAIOMIHEY,«OCHOBHBIC OTPS/IHI MICKOTTUTAIOIIHX.
TocmoncTBO B BOZE, BO3AYXE U HA CYIIIE».

Jarom obwyro xapaxmepucmuky eupycog u Oaxrepuodaros,
3alIOMHUHAIOT HCTOPHIO HMX OTKpBITHS. Ha KOHKPETHBIX mNpuMepax

CTPOCHUS MOKAa3bIBAIOT 0COOEHHOCTH OpraHu3alyu BUPYCOB KaK
1 TIPOVICXOXKIE BHYTPUKJIETOYHBIX  MAPa3UTOB  Ha  TEHETHYECKOM  ypPOBHE.
HUS XapakTepusyloT MeXaHH3M B3aMMOJCHCTBUS BUpYyCa M  KIETKH.
BUPYCOB IIpuBonsr
MIPUMEPHI BUPYCOB, BHI3BIBAIOIINX WHPEKIINOHHBIE 3a00IEBaHUS Y
YeIoBeKa 1 KUBOTHBIX. OOBACHSAIOT HEOOXOMUMOCTD U MEPHI
NpoQUIAKTHKHA BUPYCHBIX 3a00JIeBaHUIi. 3alIOMHUHAIOT THITOTE3bI
BO3HUKHOBEHHS BUPYCOB. OOCYXIal0T IEMOHCTPAIIHH,
MpeyCMOTPEHHBIE IPOTPaMMOii (paboTa B MaNbIX TPYIIIaX).
CocCTaBISIIOT KpaTKUil KOHCTIEKT ypoka. [ 0TOBAT npe3eHTanuu
3akawuenn 1 3akioueHme 1 Obcyscoarom — demoHcmpayuy, npedyCMOMPEHHBIE  MPOTPaMMO
e (pabota B MajbIX TPyIIaXx).
HUTOI'O 68
TemaTuueckoe muIaHupoBanue 8 Kiaace
Paznen Koa-Bo Tema Kosi-Bo  OcHOBHBIE BHIBI A€ATEJIHHOCTH 00y4a0IIUXCS
4a ya
COB COB
1. MecTto 2 MecTo yenoBeka B 2 OOBACHSIOT MECTO YEIIOBEKA B CHCTEME
YyeJioBeKka B CHCTEME OPraHnYecKoro OpPraHUYeCcKOro Mupa. BeIenstoT cymecTBeHHbIE
cucreme MHpa MIPU3HAKH, TOKA3bIBAIOIIIE POJICTBO YEIOBEKA U
OPraHUYecKoro KHUBOTHBIX. CpaBHHBAIOT OCOOCHHOCTH CTPOCHHS
Mupa 4eJI0BEKOOOpa3HBIX 00€3hsH U YeloBeKa. Jlemaror
BBIBOJIBI
2. 2 IIpoucxoxnenue ye 2 OOBICHAIOT OUOIOTHYECKHE U COLMAIIbHBIE
IMpoucxoxnenu JIOBEKA (haKTOPBI aHTPOIMOCOITUOTeHe3a. XapaKTePU3YIOT
e ye OCHOBHBIE 3Tallbl BOIIOUNH YesioBeka. OnpenenstoT
JIOBEKa XapaKkTepHbIEe YePThI PaCc YEIOBEKa
3. Kparkasn 7 Kparkas ucropus 7 OOBACHAIOT POJIb HAYK O YEJIOBEKE B COXPAHEHHUHU U




HCTOPHUHA
pa3BUTHA
3HAHUH 0
CTPOCHHMH U
byHkuuax
OpraHmsmMa
YyeJIOBeKa

Pa3BHUTHS 3HAHUH 0
CTPOCHMH U (PyHKIMAX
OpraHu3Ma 4eJIoBeKa

MOJIZICPYKAHUHU €T0 30POBhs. OMUCHIBAIOT BKIIA]
BEJYIINX OTEYCCTBEHHBIX U 3aPYOCIKHBIX YUCHBIX B
pasBuTHE

3HaHUH 00 OpraHm3Me YeI0BEeKa

4, O0mmi
0030p cTpoeHust
u QyHKIUIA
opraHuzma
YyeJioBeKa

OO0mmii 0030p cTpoeHust
U pyHKUUI opraHuzma
YeJI0BeKa

4

BBISBISIOT OCHOBHBIC MPU3HAKU YETIOBEKA.
XapakTepu3yroT OCHOBHBIC CTPYKTYPHBIC
KOMITOHECHTHI KJIETOK, TKaHEH U

PACIO3HAIOT UX Ha Ta0JIMIIaX, MUKPOIpenaparax.
OOBACHSIOT B3aUMOCBSI3b CTPOCHUS U (PYHKIIHI
TKaHEH, OPraHoOB M CUCTEM OPTaHOB B OpraHU3Me
yenoBeka. Pacro3HaroT Ha TabnuIax opraHsl U
CHCTEMBI OPTaHOB YEIOBEKA, OOBACHSIIOT X
POJIb B OpraHu3mMe.

5.
Koopaunanus

U pery
Jsus

6. Onopa n
ABHMKeHUE

7. BHyTpeHHss
cpeaa
Opranusma

10

8

3

Koopaunanus n pery
JISILMSA

Omnopa u nBMKEeHHE

BuyTtpennss cpena
OopraHuszma

10

OOBSCHSIOT POJIb PETYISTOPHBIX CUCTEM B
JKU3HEAEATEIBHOCTH OpraHu3Ma. XapakTepu3yroT
OCHOBHbIE (DYHKLIUH XKeJie3

BHYTpeHHe# cexpeun. OOBSICHSIIOT MEXaHH3M
JIEHCTBUSI TOPMOHOB. BBIIEISAIOT CTPYKTYypHbIE
KOMIIOHEHTBI HEPBHOU cUCTEMBI. ONpeaesaoT
PacIIOJIOKEHHE YacTe HEPBHOM CUCTEMBI,
pacmo3HarT ux Ha Tabnunax. PackpeIBaroT GyHKIMH
TOJIOBHOTO MO3T'a, CIIMHHOTO MO3Ta, HEPBOB.
CpaBHUBAIOT HEPBHYIO U TYMOPAJIBHYIO PETYISALMH.
PackppiBatoT mpUYMHBI HapYIIEHUS
(YHKIIMOHUPOBAHUST HEPBHOM

CUCTEMBI. BBIABIAIOT CyIIECTBEHHBIE NPU3HAKU
CTpOCHUS 1 (HYHKIIMOHUPOBAHUS OPTAaHOB YyBCTB.
Pacro3naroT opraisl 4yBCTB Ha HAIJIATHBIX
OCOOUSIX.

0O0600maT Mepsl NPO(QUITAKTUKHY 3a00JIeBaHUHI
OpraHoOB YYBCTB.

XapakTepu3yrT PoJIb OTIOPHO-IBUTATEIHHOMN
CUCTEMBI B )KU3HU TIPABUIBHOTO (POPMHUPOBaHUS
OHOpHO-):[BPIFaTeJIBHOﬁ CUCTCMBbI

MO3HAIOT Ha HAIIAJAHBIX IOCOOMAX YaCTH CKEJIETA.
Knaccupunmpyror u xapakTepu3yoT TUITBI
coenrHeHHs KocTel. OMMChIBAIOT 0COOSHHOCTHU
XUMHUYECKOTO COCTaBa U CTPOCHUS KOCTEH.
XapakTepu3yrT 0COOCHHOCTH CTPOCHUS CKEIETHBIX
MeI. PacosHaroT Ha TabIMUIaX OCHOBHEIE
MBI YeioBeka. O00CHOBBIBAIOT

YCIIOBHUSI HOPMaJIHbHOTO Pa3BUTHS OMTOPHO-
JIBUTATENBbHOM crcTeMbl. OCBaMBAIOT NMPUEMBI
OKa3aHWsI IEPBOH TOBPauCSOHON TOMOIITH TIPH
IepesoMe 4eJI0BeKa.

Onpenenstor NOHATHE «BHYTPEHHSS CPENay.
Brienstor CylmecTBeHHbIE IPU3HAKY BHYTPEHHEN
cpenbl opraam3ma. CpaBHUBAIOT MEX Iy c000it
KJIETKH KPOBH. BBISBIIAIOT B3aUMOCBSI3b MEXTY
CTpOEHUEM

KJIETOK KPOBH M BBITIOHIEMBIMH UMHU (PYHKIHSIMHU.




8. TpaucnopT
BellecTB

9. JIpixanue

10.
IInmeBapenne

11. Oomen
BellecTB
W DHEPTHH

TpaHcnopT BelecTs

JAbixanue

MumeBapenue

O0MeH BelecTB
U JHEPrumn

OOBICHAIOT MEXaHU3M CBEPTHIBAaHHUA U
nepenuBaHust KpoBu. ONpeAessioT CyIeCTBEHHBIC
MPU3HAKA

nMMyHHuTETa. OOBSICHAIOT CYIITHOCTh

MPUBUBOK U UX 3HAYCHUE.

BrIAernsIoT CyIecTBEHHbBIE TPU3HAKT

TPAHCIIOPTa BEIECTB B OpraHn3Me. Pacmo3HaroT Ha
TabIMLaX OPTaHbl KPOBEHOCHOH U TUM(paTniecKon
CHCTEM U OTHCHIBAIOT UX CTpoeHHe. OMUCHIBAIOT
JBIDKEHHE KPOBU 110 KPyTraM KpOBOOOPAILIEHUSL.
HaspiBaroT u XxapakTepu3yIoT 3Talbl CEPACYHOIO
nukina. CpaBHUBAIOT OCOOCHHOCTH JABHKECHUS KPOBH
110 aprepusiM 1 BeHaM. OCBauBarOT IPUEMBI
HM3MEPEHMUS ITyNbCa, KPOBIHOTO JaBJICHUS,
OKa3aHus epBOi TOBpadeOHOM MOMOIY MPH
KPOBOTEUEHUSX

BrISBISIOT cymIecTBEHHBIE IPU3HAKH JBIXaTEIBHOM
CUCTEMBI, IPOIIECCOB JIBIXaHUs U Ta3000MeHa.
Pacrio3naroT Ha TabnuIax OpraHbl ABIXaHU,
OITHCHIBAIOT WX CTpoeHue U PyHKIuu. PackpeiBaroT
3HAYEHUE BUTAMUHOB B OpraHU3Me, IIPHUMUHEI
TUTIOBUTAMUHO3a U TUIIEPBUTAMUHO32

BrIaenstoT cylecTBeHHbIE TPU3HAKHI MPOLIECCOB
IIUTaHUS U NUIIEeBapeHus. Pacrio3HaroT oprassl
NUIEBAPUTEIBHON CUCTEMBI Ha TAOIUIAX U
MYJSDKaXx.

XapakTepu3yoT 0COOCHHOCTH IPOLIECCOB
MULIEBAPEHYS B Pa3HbIX OTAEIIAX MUILEBAPUTEIBHON
cucteMbl. Ha3pIBaloT KOMIIOHEHTHI
MUILEBAPUTENBHBIX COKOB. OOBSCHIIOT MEXaHU3M
BCaChIBaHUs BeleCcTB. Jloka3arenbHO OOBSCHSIOT
HEOOXOJJIMOCTH COOJTIO/ICHNSI THTHEHUYECKUX Mep U
MpOopUIAKTHUECKUX MEP HApYLIEHUS PaOdOThI
MULIEBAPUTEIBLHON

Cucremsl

BeiaensioT cyliecTBeHHbIE PH3HAKH 0OMEHa
BCUICCTB U IMPEBpALICHUA SOHEPIUU.
XapakTepu3yloT 0COOEHHOCTH 0OMeHa
OpraHMYeCKUX BEIIECTB, BOIbI 1 MUHEPAIIbHBIX
coJieii B OpraHu3Me 4YenoBeKa

12. Beigesienue

Beigeaenue

Briaensior cymiecTBeHHbIE TPU3HAKH
MOUEBBIIEIUTEIBHON CUCTEMBL. PacliO3HAIOT OpraHbl
MOYEBBIICIIUTEILHONH CHCTEMBI HA Ta0OIUIAX,
Myiskax. OHMUCHIBAIOT IIPOLIECC MOUEOOPa30BaHUsL.
[lepeuncnsior 1 060CHOBBIBAIOT MEPHI
MpOoUIAKTHKH 3a001€BaHUI MOYEBBIETUTEILHOMN
CUCTEMBI

13. IokpoBsI
TeJia

ITokpoBsI Te1a

XapakTepusyroT cTpoeHue Kok, OOBICHSIOT CYTh
polecca TePMOPETY/ISILKHI, POJIb MPOLIECCOB
3akanuBanus. OCBaMBaIOT MPUEMBI OKa3aHUs MEPBOit
TTOMOIIH

MIPU TOBPEXKACHUSIX KOXKH, TETJIOBBIX M COTHEYHBIX
yaapax. O0001aT 1 000CHOBBIBAIOT
TUTHEHUYECKHE TPeOOBaHMS MO YXOAY 32 KOXKEH,




HOTTSIMU, BOJIOCAMU, O0YBBIO M ONICHKIOH

14.
Pa3MHoO:KeHHE U
pa3BuTue

15.Buicuiast
HepBHasi
NeATeJIbHOCTh

Pa3mHo:keHHne n
pa3BuTHe

Boicimasi HepBHasi
NesTeJbHOCTh

BrIABIAIOT cyliecTBEHHBIE TPU3HAKU MTPOLIECCOB
BOCIIPOM3BEACHUS U PA3BUTHS OpraHN3Ma YeJIOBEKa.
OnuceIBalOT CTPOEHHUE OPTaHOB MOJIOBOW CUCTEMBI
YeJl0BeKa, paclo3HaoT X Ha Tabnunax. OnuchBaOT
OCHOBHBIE 3Talbl BHyTPUYTPOOHOTO

Pa3BUTHSA YEJIOBEKA. XapaKTepU3yIOT

BO3pacTHBIE 3TaNbl pa3BUTHS YEJIOBEKA

BrimensioT 0coOEHHOCTH BBICIIICH HEPBHOM
NESITeNbHOCTH YenoBeka. OObACHSIOT
peIEKTOPHBIN XapaKTep BBICIIEH HEPBHOM
JIESITENIbHOCTH YeNlOBeKa.

BBIAEnsIoT CyIieCTBEHHBIE TPU3HAKH IICUXUKU
YyeJloBeKa. XapakTepu3yloT THUIIBI HEPBHOM CUCTEMBI.
OOBACHSIOT 3HaYEHUE CHA, OMUCHIBAIOT €ro (a3bl
OcBauBalOT NPUEMBI pallMOHAIBHONW OpraHu3aluu
TpyZa U OTABIXA.

16.YenoBexk u
€ro 310POBbe

YesioBeKk 1 €ro 3A0pOBLE

3

O06o6maroT u

00O0CHOBBIBAIOT NPABUIIA U HOPMBI TMYHON TUTHUCHBI,
npounakTiky 3a00meBaHmit. OCBaMBAIOT IPHUEMEI
nepBoii JOBpaueOHOM TOMOIIH.

uTOoro

68

TEMATHYECKOE IINTAHUPOBAHME, 9 knacc

Paznen

BBenenue

Koa-Bo
qa
COB

Tema

BBenenue

Ko.1-
BO 4a
CoB

3

OcHOBHbIE BHBI AeITEJIbHOCTH 00yYa0IIUXCS

BBISBASIOT B M3y4YEHHBIX paHee OMOIOTHYECKUX
JTUCIUILTNHAX OOIINE YePTHl OPTaHU3AIlNU PACTEHHH,
KUBOTHBIX, TPUOOB U

MHUKPOOPraHu3MoB. OOBSICHSAIOT €JUHCTBO BCETO
JKUBOTO U B3aMO3aBUCHUMOCTB BCEX

yacreit 6rnocdepsl 3emin. OnpeenstoT pa3inius
XMMHUYECKOTO COCTaBa

00BEKTOB KMBOM U HEXKUBOU MPUPOLIBL.
XapakTepu3yroT OOIIHA IPHUHITUT KICTOTHON
OpTraHM3aIiy )XUBBIX OpraHn3MoB. CpaBHUBAIOT
0OMEHHBIE TPOLIECCH B HEXKUBOU U KUBOW MPHUPOJE.
PackpbIBatoT CyIIHOCTh peakiuii MeTaboIu3Ma.
OOBACHSIOT MEXaHU3MBI CAMOPETYIALNN
OHMOJIOTHYECKUX CUCTEM. AHATU3UPYIOT POLIECCH




1.
CrpykrypHas
OpraHu3anus
JKUBBIX
OPraHU3MOB.

10

1.1. Xumnuec-
Kasi OpraHmsa-
oUs KJIICTKU

CaMOBOCITPOU3BEICHUS, POCTa U
Pa3BUTHUS OPTAaHU3MOB. XapaKTePU3YIOT
HACIIEICTBEHHOCTh ¥ N3MEHYHBOCTh, 3aIIOMHHAIOT
MarepuantbHbIe OCHOBBI 3THX CBOICTB. CpaBHUBAIOT
(hOpMBI Pa3IPAKUMOCTH y PA3IMYHBIX OHOJOTHUISCKUX
00BexToB. OTMEUArOT 3HaYEeHNE OMOIOTHIECKIX
PUTMOB B TIPUPOJIE | )KH3HU YeJIOBEeKa. PackphIBaloT
3HAYCHUE TUCKPETHOCTU U SHEPTO3aBUCUMOCTH
OHMOJIOTMYECKHUX CUCTEM. XapaKTepU3YIOT
MHOT000pa3sue ®KUBOro Mupa. [IpuBosT MpUMeEpsI
MCKYCCTBEHHBIX KJTacCU(UKAIIUH )KUBBIX OPTaHU3MOB.
3uakomsites ¢ paboramu K. Jlunnes. OObsACHIIOT
TIPUHIIMIIBL, JICXKAIHE B OCHOBE TIOCTPOCHUS
€CTeCTBEHHOU KJIacCH(UKAIMH )KUBOTO MHpa Ha
3emite

XapakTepu3yoT XUMHYECKHE MIEMEHTHI, 00pas3yromune
JKHUBOE BELIECTBO; Pa3In4atoT MaKpo- U
MUKpO371eMeHThl. ONHICHIBAIOT HEOPraHUYECKUE
MOJIEKYJTBI 5KHUBOTO

BEILIECTBA, UX XUMHUUECKUE CBOMCTBA U
OHMOJIOTHYECKYIO POJIb. XapaKTEepU3yIOT OpraHuIeCKHe
MOJICKYJIbI: OMOJIOTHYECKIE TTONUMEPhI— OCJKH
(cTpykTypHas

opranm3anus U GYHKINH), YTIEBOIBI

(cTpoeHue U GHONIOTHYECKAs POJIb),

SKUPbl— OCHOBHOU CTPYKTYPHBIH KOMIIOHEHT
KJICTOYHBIX MEMOpPAH U UCTOYHUK YHEPTUH.
XapakrepusytoT JTHK kak Monexymbl
HacJeCTBeHHOCTH. ONHUCHIBAIOT

npouecc peaymukanuu JJHK, packpbiBarot ero
3HadeHne. OMUCHIBAIOT MIPOIIECC

1.2. OOMeH BeecTs U
npeoOpazoBaHue
SHEPTHU

B KJIETKE

3

XapakTepu3yrT TPAHCIIOPT BELISCTB B KICTKY U U3
Hee ((aronuTos n TUHOIMTO3). OOBIACHSIOT COOBITHS,
CBSI3aHHBIC C BHYTPUKJICTOYHBIM MUIICBAPCHUEM,
MOYEPKUBas €ro 3Ha4YeHue s opranusma. [Ipusogst
MPUMEPBI SHEPreTHIeCKoro ooMeHa. ONUCHIBAIOT
MPOIIeCChl CHHTE3a OCJIKOB U (POTOCHHTE3

1.3. Crpoenue u

¢byHKIAN
KJIETOK

XapakTepusyloT GOpMy U pazMepsbl
MIPOKapUOTHUYECKUX KJIETOK; CTPOCHHE LIUTOILIA3MBI,
OpraHu3alMio MeTaboIu3Ma,

TeHEeTHYECKH anmnapaT OGakTepui.

OmnuCHIBAIOT MPOIIECC CIIOPOOOPA30BaAHUSA, €TO
3HAYCHHE JJIs1 BEDKUBaHUS OaKkTepuit

MpU YXyIIICHUU YCIOBHH CYIIIECTBOBAHHUS;
pasMHOXKeHHe TPOKapruoT. OIIEHUBAIOT MECTO U POJIb
MIPOKapHOT B OMOIIEHO3aX. XapaKTepU3yoT
LUTOIIa3My

AYKapHOTUYECKOW KIIETKU: OPraHeIUTbl IIUTOIIIa3MBl,
UX CTPYKTYPY B QYHKIUH.

OTMeuaroT 3Ha4eHUE LIUTOCKENeTa.

XapakTepu3yIoT THTIBI KIIETOYHBIX

BKITIOUEHHHN M UX POJIb B META0OIN3ME KIIETOK.
XapakTepu3yloT KIETOYHOE SAPO HOCTHIO KIIETKH;
CTPYKTYPHI siipa (sinepHas 000J104uKa, XpOMATHH,
SITTPBIIIIKO).




2.
Pa3zmHo:kenne
"
HHIUBUAYAJIbH
oe pa3BuTHE
OpPraHu3MoOB.

2.1. PasmHOXe
HHE OPraHu3MOB

OTMeUaroT 0COOCHHOCTH CTPOCHHUSI PACTUTEIBHOMN
KJIeTKH. JlatoT onpeaeneHrue NOHITHS «MUTO3.
Onpenenstor posib KJIETKH B MHOTOKJIETOYHOM
Opra"m3Me.

PaswsacustoT nousaTHe 0 MU HEepeHIINPOBKE KIECTOK
MHOTOKIJIETOYHOTO OpTraHu3Ma.

Kparko onuceIiBatoT MUTOTHYECKUNA

UK UHTEepda3y, pa3bl MUTOTHUECKOTO JCICHUS U
npeo0pa3oBaHus XPOMOCOM.

PackprIBatoT OMOTOTHYECKHUIA CMBICHT B 3HAYCHUE
MUTO03a. DOPMYITHUPYIOT HONTOKEHUS KIETOUHON
TEOPUH CTPOCHUSI OPraHU3MOB

XapakTepu3yroT CYIHOCTh U (hOPMBI

pasMHOKEHHSI opraHn3MoB. CpaBHHBAIOT OecCIIonoe u
MOJIOBOE pa3MHOXKeHHE. OMUCHIBAIOT MPOIIECC
00pa30BaHUs TIOJIOBHIX KIIETOK, BBISABIISIS OOIIIHE
YepThl MEPUOJIOB TAMOTOTCHE3a, B TOM YHCIe Meio3a.
OnpeestoT MOHATHS KOCEMEHEHHE» U
«OIUTOIOTBOPEHUEY». PacKphIBalOT OMOJIOTHYECKOS
3HAUCHHE PA3MHOKCHHSI

2.2. UnauBuayansHoe
pa3BUTHE OPTaHU3MOB
(oHTOTEHE3)

4

O003HaAYAIOT TIEPUOJIBI MHAUBHTYAJTLHOTO

pasBUTHs. XapaKTepPU3yIOT SMOPUOHANBHBIA IEPHOL
PasBUTHS U ONKCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
JIPOOICHUSI—

o0pa3oBaHKe OHOCIOWHOTO 3apOAbIIa —OIacTyIbl,
racTpyJsILMIO U OPraHOTeHE3.

OnpenensroT dTarbl JaTbHEHTIeH qudepeHTnpOBKA
TKaHEW, OPraHOB U CUCTEM. XapaKTEPU3YyIOT
MOCTAIMOPHOHANBLHBIN MTEPUOJ] Pa3BUTHUS, €T0
BO3MOXKHBIE

(hopMbI. Pa3bsCHSIIOT CYLHOCTh

HENpPSMOT0 Pa3BUTHS; TIOJTHOTO U HETIOIHOTO
MeTtamop(o3a. JleMOHCTpUpYyIOT HOHUMaHHE
OHMOJIOTMYECKOT0 CMBICHIA Pa3BUTHA C METaMOP(O30M.
XapakTepu3yroT MpsIMOE Pa3BUTHE U €T0 NEPUOIBI
(openpoayKTUBHBIN, pENPOAYKTUBHBIA U
MOCTPENPOLYKTUBHEBIN); cTapeHue. [IpuBonst
(OpMYIHPOBKH 3aKOHA 3apOABIIIEBOTO cxocTBa K.
Bapa u Guorenerudeckoro 3akona J. ['ekkens u

& .Mromnepa

3.
HacaeacTrBeHHo
CTh B
H3MEHYHUBOCTD
OpPraHu3MoOB.

21

3.1. 3akoHOMEpHOCTH
HacIeIOBaHUS
npuzHakoB (10 1)

XapakTepu3yloT THOPHIOTIOTHYESCKIIH METOT
M3Yy4EHMsSI XapaKTepa Hacel0BaHus

npu3HakoB. opMynHpyIOT 3aKOHBI

Meunnensd. [IpUuBoAsST HUTONIOTHYECKUE
00ocHOBaHNS 3aKOHOB MeHzend. J[eMOHCTpupyIoT
CHOCOOHOCTH BBITUCHIBATH TEHOTUIIBI OPTaHU3MOB U
rameT. COCTaBIISIOT CXEMBI CKPEILIMBAHUS, PEILIAIOT
IPOCTEUIINE TEHETUUECKUE 3a7a4u, CTPOSIT
ponocnoBHble. POPMYIHPYIOT 3aKOH

MopraHa 1 JaroT XapaKTEPUCTUKY CLEIUIEHHOTO
HaCJIeZIOBaHUS TeHOB (MPU3HAKOB). OOBACHIIOT
MEXaHU3Mbl XPOMOCOMHOTI'O OIIPEAEIIEHNUS I10J1a.
AHanM3UpPYyOT TEHOTUI KaK CUCTEMY
B3aMMOJICHCTBYIOLINX T€HOB OpraH13Ma; ONpeAesaoT
(hOpMBI B3aMOJICHICTBHSI TEHOB




3.2. 3akoHoMepHOCTH | 7
W3MEHYUBOCTH

XapakTepu3yrT OCHOBHEIE (DOPMbI HM3MEHYHBOCTH,
MyTalui, UX 3HAYCHUE SIS TPAKTHKH CEITBCKOTO
x03siicTBa M OnoTeXHOJIOTHH. OOO0CHOBBIBAIOT
SBOJIIOIMOHHOE 3HAYCHNE MYTAIMOHHOW 1 KOMOWHA
TUBHOU U3MEHUYUBOCTHU. XapaKTEPU3YIOT POIb
YCJIOBHI BHEIIHEW CpeNbl B pa3BUTUU U MPOSIBICHUN
MPU3HAKOB M CBOMCTB. CTPOSAT BapHAIlIOHHBIC PSIIBI U
KPHUBBIC HOPM PEaKIIUU

3.3. Cenexiusa 4
pacTeHuil,

JKUBOTHBIX U MHKPO-
OpraHu3MOB

[lepeuncasioT HEeHTPBI NPOUCXOKICHHS KYIBTYPHBIX
pacteduil. J[aroT onpeienieHns MOHITHI: «COpT»,
«oponay,

«utamm». XapakTepU3yroT METO/bI CEIEKIINU
pacTeHui U KUBOTHBIX. OLICHUBAIOT JOCTIDKEHUS U
OIKCHIBAIOT OCHOBHBIE HAIIPABJICHUSI COBPEMEHHOMN
cenekui. OOOCHOBBIBAIOT 3HAUCHHE CENICKITUH

IUISL Pa3BUTHSL CEIbCKOXO3SICTBEHHOTO
MTPOU3BOJICTBA, MEAUIIMHCKON, MHKPOOHOIIOTUIECKOI
U JPYTHX OTPaCiei MPOMBIIUICHHOCTH

4. IBoaronus
“KHBOTO MHpPa
Ha 3eMiJre.
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4.1. Pa3Butue 2
OHOJIOrUH

B JIOIAPBUHOBCKUI
epuoz

4.2. Teopus Y. lapsuna 5
0 MIPOUCXONKICHUH

BUJIOB ITyTE€M €CTECT
BEHHOTO 0TOOpa

4.3. CoBpeMeHHBIE 6
MpeCTaBIeHUs 00
IBOJTIOLHN.
MHUKpPO3BOTIOLHS U
MAaKpOIBOJIFOIIHN

XapakTepusyroT MPEICTABICHUS IPEBHUX U
CPEIHEBEKOBBIX €CTECTBOUCIIBITATENIECH O JKUBOU
npupoae. OLieHUBaOT

MPEJICTaBIICHUS 00 «U3HAYATBHON
1eecoo0pa3HOCT» U HEM3MEHHOCTH JKUBOM
MPUPOJIBL. 3aTIOMUHAIOT IPUHIUITEI OMHAPHOM
knaccuduraryu K. JInanes. 3HakoMsTCS ¢
OCHOBHBIMH TIOJIOKESHHUSIMH YBOJTIOIUOHHOW TEOPUH
K. b. Jlamapka.

XapakTepu3yrT MPOrPECCUBHBIC U OIIMOOYHBIC
noyiokeHus dBoormonnoi Teopuu XK. b. Jlamapka

OrnpenenstoT JOCTHKEHN HayKH U T€X

HOJIOTHH B Ka9€CTBE MPEANOCHUIOK CMEHbI
KpPEaIMOHNCTCKUX B3MJIAI0B Ha )KUBYIO M HEXXHUBYIO
MPUPOAY 3BOJIIOLUOHHBIMU NMPEACTABICHUSIMH.
XapakTepusyror

Hay4HbIE IPEINOChUIKH, moOynusiue Y. JlapBuna k
MIOUCKY MEXaHU3MOB U3MEHEHHUS B )KUBOM IIPUPO/IE.
AHanu3upyoT

3KcnenuIMOHHBIN Marepuain Y. /lapBuHa B KayecTBe
MPENIOCEUIKH Pa3padoTKu

3BOJIIOIIMOHHOHN TEOpUU. XapaKTepU3YIOT

yuenue Y. /lapBruHa 00 HCKyCCTBEHHOM

otbope, GOpPMBI HCKYCCTBEHHOTO 0TOOpa U OOBSICHSIOT
METOABI CO3/JaHMsI HOBBIX MOPOJT JOMAIIHUX
KUBOTHBIX W COPTOB

KyJIBTYPHBIX pacTeHHNA. 3alIOMUHAIOT OCHOBHBIE
nonoxkeHus Teopuu Y. JlapBuHa 0 €CTECTBEHHOM
orbope. XapakrepusyroT GopMbl 00pHOBI 32
CYIIIECTBOBAaHNE M MEXaHN3M ECTECTBEHHOTO 0TOO0pa;
JIAIOT OTIpeieNICHHE MTOHATHS «ECTECTBEHHBIH 0TOOP»

XapakTepu3yroT KpUTEPUH BUIA: CTPYKTYPHO-
(YHKIMOHAJIbHBIM, IIATOICHETHYCCKHIA,
IBOJIOIIMOHHBIN, KOJIOTHYECKHH, reorpaguuecKuii U
penpoayKTHBHBINA. OOBSCHIIOT MEXaHU3MBI
PENPOTYKTHBHOMN M30ISIINA. AHATU3UPYIOT TPUIHHEI
paszaeneHus BUIOB HA MOMY/SINH. 3alIOMHHAIOT




44. 2
[TprcnocoOieHHOCTD
OpraHu3MOB K

YCJIOBHSIM BHEIIHEHN
Cpelbl KaK pe3yabTaT
3BOJIIOLIUU

MPUYUHBI TCHETUYCCKUX Pa3IUIUN Pa3InIHBIX
MOMYJSIIUI OTHOTO BHU/IA. 3HAKOMSTCS C Iy TAMU
BHI000pa3oBaHus (TreorpaduIeCKuM U
JKOJIOTUIECKUM), TAIOT OIICHKY CKOPOCTH
BO3HUKHOBCHHS HOBBIX BHJIOB B Pa3HOOOPa3HBIX
KPYITHBIX TakcoHax. JlaloT onpeieneHue u
XapaKTepU3YIOT

[JIaBHBIC HAMPABJICHUS TPOTPECCUBHOMN
HBONIONMH: apoMopdo3a, HAHOoaIaANTAUN U O0IIEH
nereHepanuu. [IpuBOIST MpUMEPHI TUBEPTeHIINH,
KOHBEPTEHIUH U napajuiein3ma. OObsSCHIIOT
MPUYUHBI BOSHUKHOBEHUS CXOIHBIX MO CTPYKTYpPE
n/nnu (GyHKIUSIM OpTaHOB y MPEACTaBUTENEH
Pa3IUYHBIX CHCTEMATHICCKHX

TPy OPraHU3MOB. 3aIIOMUHAIOT OCHOBHBIC PaBUIIa
SBOJIIOLINY, OIICHUBAIOT PE3YNIBTAThI SBONIOLUU

OTpakaroT MOHUMaHHE OMOIOTUIECKOTO Iporpecca
KAK IIPOLBETAHUS TOW MJIM MUHOW CHCTEMAaTHYECKON
TPYIIBL, 2 OHOIOTHYECKOTO perpecca— Kak
YTHETEHHOI'O COCTOSIHUSL TAKCOHA, IPUBOSILETO €ro K
BBIMUPAHUIO. XaAPAKTEPUIYIOT
CTPYKTYpHO-(QYHKIIHOHATILHYIO OpPTaHU3aIUI0
JKUBOTHBIX, PACTCHHH, TPHOOB 1 MUKPOOPTAaHH3MOB
KaK MPHUCTIOCOOIeHNE K YCIOBUSAM CYIIIECTBOBAHUSI.
IIpuBonsar

MIPUMEPHI PA3IUYHBIX ITPUCIIOCOOICHNH THITOBBIX
OpPraHU3MOB K YCIOBUSIM CPEIBL.

JlaroT OLIeHKY TUIIMYHOTO ITOBEJEHUS )KUBOTHBIX U
3a00Te 0 MOTOMCTBE KaK MPUCIIOCOOICHHUH,
obecriednBaronnX ycrex B 00pr0e 3a CyliecTBOBaHHE.
[MpuBoasT PUMEPBI HUZUOTOTUIECKHX

aganrtaiui. OObSCHSIOT OTHOCUTENIBHBIN XapakTep
MIPHUCIIOCOOIICHUH U TPUBOISAT

MIPUMEPBI OTHOCUTEIBHOCTH aJlalTalluid

4.5. Bo3HUKHOBEHHE 2
JKW3HU Ha 3eMiie

XapakTepu3yrT XUMHUYECKUMN, MPEA0HOI0T HUSCKHIA
(Teopust akagemuka A. M. Onapuna), O1oJ0ruyecKuii
Y COLMAJIbHBIN ATAIlbl PA3BUTHSI XKHUBOI MaTepHU.
OnpenensitorT GUIoreHeTHYECKUE

CBSI3U B KUBOH MPHUPOJIC U CPABHUBAIOT UX C
€CTEeCTBEHHOH KJ1acCu(pUKaIen >KUBBIX OPraHU3MOB

4.6. Pa3sutue xu3Hu Ha 4
3emite

XapaKkTepusyroT pa3BUTHE )KU3HU Ha

3emite B apXEUCKYIO B MPOTEPO30UCKYIO

spbl. OTMEUaIOT MEpPBbIE CIIEbI KU3HU Ha 3emMiie,
TMOSABJICHHUE BCEX COBPEMCHHBIX THIIOB
0€eCITI03BOHOYHBIX JKUBOTHBIX, IMIEPBBIX XOPAOBLIX
JKUBOTHBIX, Pa3BUTHE BOIHBIX PACTCHUH.
XapakTepu3yloT pa3BUTHE )KU3HU Ha 3eMIie B
MaJIe030MCKyr0 3py. OTMEUAIOT MOSBICHUE
CYXOITYTHBIX

pacTeHuii, BOSHUKHOBEHHE O3BOHOYHBIX (PBIO,
3€MHOBOHBIX, IPECMBIKAIOMINXCS). XapaKTEPU3yIOT
Pa3BUTUC XKU3HU HA

3emiie B ME3030MCKYI0 1 KAHHO30MCKYIO 3pHI.
OTMe4aloT MOSIBJICHUE U PACIPOCTPaHEHHUE
IIOKPBITOCEMEHHBIX PACTEHUH,




5.
B3aumooTHomIE
HUSl OPraHu3Ma
U cpeabl

5.1. buocdepa, ee

CTPYK
Typa U QyHKIHN

BO3HUKHOBECHHE TITHUI] 1 MIICKOTIMTAOINX, TIOSBICHHC
Y pa3BUTHE MIPUMATOB.

XapakTepu3yrT MECTO YEJIOBEKA B )KUBOM IIPUPO/IE,
€ro CHCTEMAaTHIEeCKOe TOJIOKEHUE B CHCTEME
’KUBOTHOTO Mupa. OTMEUaloT MPU3HAKU U CBOMCTBA
YeJI0BEKa, MIO3BOJISIONINE OTHECTH €T0 K Pa3THIHBIM
CHUCTEMaTHIECKIM T'PYIIIaM [[apCTBa JKUBOTHBIX.
OnuchIBaIOT CTAIUH 3BOTIOIUN

YeJOBeKa: IPEBHEHIITNX, JPEBHUX U TIEPBBIX
COBpPEMEHHBIX Jtojiel. PaccMaTpuBaroT M 3alIOMUHAIOT
MOMYJSIIUOHHYIO CTPYKTYpY Buja Homo sapiens
(pacsr).

3HAKOMATCS ¢ MEXaHH3MOM PacooOpa30BaHMsI,
OoTMeYast eAMHCTBO MMPOUCXOXAeHUS pac. [IpuBonsT
apryMEHTUPOBaH

HYIO KpUTUKY TCOPUHU pacu3Ma

DopMyIUpPYIOT OCHOBHBIE NOJIOKEHUA yueHus B. 1.
Bepnanckoro o 6uocdepe.

OOBSCHSAIOT HEBO3MOKHOCTh CYIIIECTBOBAHUS KU3HU
3a TpaHuIaMu OMocQeprl. XapaKTepu3yoT
KOMITOHEHTHI

ouocdepsl. OnpeAesioT NIABHYHO

¢yHKIMIO OMocdepsl Kak obecriedeHne ONOTeHHOTO
KPyroBOpOTa BEUIECTB HA IUTaHETE. XapaKTepU3YIOT
OCHOBHBIE KpyTo#

BOPOTEHI: BOABI, YIIIEpoAa, a30Ta, pocdopa u cepsl.
O1eHNBaIOT 3HaYEeHNE KPyTOBOPOTOB BELIECTB IS
CYIIECTBOBAHUS KUZHH

Ha 3emie. OnpeAensioT U aHATU3UPYIOT MOHATHUS:
«OKOJIOTHS», «Cpelia OOMTaHUD), «IKOCUCTEMA,
«OHOTEOIIEHO3Y, KOMOLIEHO3Y, «IKOIOTHYECKAs
nupamuiay. XapakTepu3yrT abnOTHYECKUE H
Onornueckue GpakTophl, Ha KOHKPETHBIX IPUMepax
JIEMOHCTPHPYIOT UX 3HAUCHUE.

XapakTepu3yroT (JOpMbl B3aMMOOTHOIICHUH MEXTY
opraHu3zMaMu. XapakTepu3yloT KOMITOHEHTHI
OMoIIeH03a, TEPEUNCIISIOT IPHYMHBI CMEHBI
Oro1eH030B. DOPMYIUPYIOT MPEJICTABICHHUS O IIETISX
U CeTsX

[Muranus

5.2. buocdepa u
YEeJIOBEK

OHI/ICI)IBaIOT BOSHeﬁCTBHe JKHUBBIX OpFaHI/ISMOB Ha
IJIaHETy. PacKpBIBarOT CYIIHOCTH MPOIIECCOB,
MPUBOAAIINX K 00Pa30BaHUIO MOJIE3HBIX UCKOIIAEMBIX,
pa3InyaloT ucuepnaeMble U HeUcuUeprnaeMble pecypcChl.
AHAIM3UPYIOT aHTPOIOTCHHbIE (DAKTOPBI BO3ACHCTBHUS
Ha

OHOLIEHO3BI, IOCIEACTBHS X03IHCTBEHHOM
NeATeTLHOCTH YeJIOBeKa. PaCKpBIBAOT MPOOIEMBI
PaIrMoOHAIBHOTO TIPUPOIOTIONL30BAHMUS, OXPAHBI
MIPUPOIBI

nUToro

68 u

IIpoexTHbIe U Hccae0BaTeIbCKHE PadoThI B Kypce 6noJioruu B coorBeTcTBrU ¢ PI'OC OO0

5 kaace




1. Co3nmanve HarBIIHOTO TIOCOOUsT «BO3MOXXHOCTH YBETMUUTEIBHBIX IPHOOPOB (OT JIYIBI 0 COBPEMEHHBIX
MHUKPOCKOIIOB) ¥ OHOJIOTHYECKUE OOBEKTHI, IOCTYITHBIC JIJISl U3YUCHHUS C UX TOMOIIHION.

2. UccnenoBanue ynuBUTEIbHBIX CBOHCTB BOABI «Boaa U KU3HBY.

3. IlonroroBka nmpe3enTanuu «bakTepuu B MOEH KU3HUY.

4. Co3manue SKCIIO3UINH «SITOBUTBIE TPHOBI MOETO Kpas».

5. UccrenoBanme «Krto xuBeT B mouBe?» .

6. Opranuzanus aKkBapuyMma ¢ OOMTaTeNsIMH Npyaa (pacTeHHs U )KUBOTHBIE, 0COOBbIE YCIIOBUS, OTPaHUUCHHS).
7. Co3nanvie peKOMEHIAIMH 0 COJCPKAHUIO W PA3BEICHHIO B KIACCHOM <OKHBOM YTOJKE» KOHKPETHBIX
KUBOTHBIX (MOPCKHMX CBHHOK, ITOMYTalYHKOB, IITIOPIIEBBIX JISTYIIEK U T. JI.) TIO pe3ybTaraM COOCTBEHHOTO
OTIBITA.

8. OmnmcaHue >HU3HK KOHKPETHOTO >KMBOTHOTO WIJIM COOOLIeCTBA OOIIECTBEHHBIX HACEKOMBIX (IO
pe3ynbpraTaM cOOCTBEHHBIX HAOMIONEHUH B IPUPOIE).

9. UndopmannonHo-ucciaeqoBaTeIbCKuil TPOeKT «OHU 00UTAIOT TOIBKO B ABCTPaJIHM.

IIpoexTHbIE U Hccae0BaTeIbCKHE PadOThI B Kypce 6nosiorun B coorBeTcTBUu ¢ ®I'OC 000
6 xnacc
1. Opranuzanusi «GKMBOTO YToJIKa» B KJIaCCHOW KOMHATe (BBISICHEHHE HEOOXOMUMBIX YCIIOBUH, OrpaHUYCHUH,
BBIOOP JKUBOTHBIX M PACTEHHH, pacrperesieHne 00I3aHHOCTEH M0 yXomy 3a
HHUMH U T. 1I.).
2. [loaroroBka U MpPOBEJEHUE IKCKYPCHI MO «VKHBOMY YTOJIKY» ISl MIAAIINX IKOJIBHUKOB.
3. CpaBHHTENBbHOE HCCIECIOBAaHHE TPEOOBaHWMU K TEMIICPAaTypHOMY PEXHUMY TPU COACpPKaHUH B HEBOJIE
TEIIOKPOBHBIX U XOJOAHOKPOBHBIX KHBOTHBIX.
4. BeipaboTKa ycIOBHBIX pe(lIEKCOB y aKBAPHYMHBIX PhIO, IPYTUX KUBOTHBIX «OKHBOTO YTOJIKa»; CpaBHEHUE
pe3yIbTaToB.
5. IIpoexT «Mou ycnexu IpecCUPOBKYU TOMAIIHETO MUTOMLIA.
6. [IpakTrueckoe uccnenoBanne «Kak w3 ryCeHHIIbI TOTyIUTh 0a00UKY 7.
7. CocrapieHHe NepeyHsl OTPHUILATENbHBIX BIUSHUNA YEIOBEUYECKOM NeATENbHOCTH Ha NMPUPONY B JaHHOM
MECTHOCTH.
8. IIpaKTUKO-OpUEHTUPOBAHHBIEC MPOEKTHI MO OXpaHEe OKpyxKaroueh cpenpl: «Kak OTIOXHYTh B JieCy U HE
HaBpPCAUTDH IIPUPOILCH, «Most IMOMOIIIb 3UMYIOIIUM NTULIAM» U Ap.
9. NudopMalimoHHO-HUCCIIeIOBAaTeNbCKIH MPOeKT «Takue pasHble KHUBBIE OPraHU3MBI — IO pa3Mepy, I0
JUINTENBHOCTH KM3HH, 10 CKOPOCTH TIEPEMEIEHUSI B IPOCTPAHCTBE, IO CKOPOCTH M YacCTOTE
BOCIIPON3BE/ICHUS IOTOMCTBA, 110 CIIOCO0aM MUTAHUSL, TI0 PACIIPOCTPAHEHHOCTH Ha IUIaHETE U T.1..

IIpoexTHbIE M HecaeqoBaTeNbCKHE PadOTHI B Kypce 6noJioruu B coorBercreuu ¢ Prroc 000

7 Kkiacce

1. Merojpl oOHapyxeHus Oakrepuil. Mccnenopanre Ha OaKTepUaIbHYIO 3arPsA3HEHHOCTh BO3yXa KJIACCHOH
KOMHAThI, TIOBEPXHOCTH KOXH pyK. HccrnenoBanme 3¢pexTHBHOCTH aeWCTBUS aHTHOAKTEPHAIBLHOTO U
OOBIYHOTO TYaJIETHOTO MBLJIA.

2. Bo3aMoxxHOCTH M3yueHHs OaKTEepHid C TOMOIIBIO CBETOBOTO MUKPOCKOIIA.

3. BrisiBneHME ONTUMANFHBIX YCIIOBHI BBIPANUBAHMS TNIECHEBOTO Iprba MyKOpa Ha pa3IMyHBIX cyOcTparax
Y BO3MOXXHOCTEH €ro Mpou3pacTaHusi COBMECTHO C TICHUITUILIOM.

4. Cbef100HbIC U SI0BUTHIC IPUOBI HAILIErO Kpast. YCIOBHO CheA00HbBIE IPHUOBIL.

S.JIumaiHuKN Kak OWOWHIMKATOPHI CTENEHHM TEXHOTCHHOTO 3arpsA3HeHUs Bo3ayxa. JIMXeHOWHIUKaIus
BO3/1yXa ONpPEAEICHHOIO paiioHa.

6. HccnenoBanvne pacTeHHMH B INKOJBHBIX M JOMAITHUX aKBapUyMax Ha TPHHAUIEKHOCTh K TPYIIe
BOJOPOCIEH.

7. LIBeTOYHBIE Yachl U BO3MOXKHOCTb X CO3/IaHUS HA MIPUIIKOJIBHOM yYacTKe.

8.0cBoeHNE METONVKH BHIPAIIMBAHUS OJHOKIETOUHBIX (MH(Y30pHi, ame0), KHIIEYHOMOIOCTHHIX (THApa) B
IIKONBHOM J1aboparopuu. [loaroToBKa M MpoBeieHNE O3HAKOMHUTEIBHBIX JTa0OPaTOPHBIX paboT ¢ HUMU s
MJIaJIIINX IIKOJIbHUKOB B PAMKaX MX 3KCKYPCHI B MIKOJIBHBIN <OKUBOW YTOJIOK.

9. HaOmtomenue 3a >KM3HEACATENHHOCTHIO W ONKMCAHWUE >KU3HEHHOTO IHWKIA YIUTKU (0abouku, mMayka,
3epHOBOM MOJIH | T. 1.).

10. MHdopMaIinoOHHO-HUCCIIEI0BATEIBCKHE ITPOEKTHI:

«HaBuranust y >KHBOTHBIX ),

«Mactepa kaMmyIismKay;



«IIpuHIHIT IOJIeTa Yy HACEKOMBIX, IITHIl M HCKYCCTBEHHBIX JIETATEIBFHBIX aIlllapaToBy.
11. MexnpeamMeTHBIA POoeKT «KUBOTHBIE — HOCHUTEIHN OTMPEIACICHHBIX YEIOBEYCCKUX Ka9eCTB B CKa3KaxX U
OacCHIX».

IIpoexTHBbIE U HccaeT0BaTeIbCKUE PadOTHI B Kypce 6nosiorun B coorBeTcTBUu ¢ ®PI'OC 000

8 kiace

1. Pa3paGoTka M IpOBEJEHHE COLMOJIOIMYECKOrO ONpOCa Pa3HbIX IPYII HAacelIeHHs IO MpodieMe HX
OTHOUIEHUS K COOCTBEHHOMY 3/10POBBIO.

2. BHopUTMBI Kak OCHOBA pallMOHAJIbHOM OpraHu3aluy nopsjka yenoseka. OnpeneneHie NHANBUIyaTbHOTO
pUTMa paboTOCTIOCOOHOCTH.

3. CocraBneHue palnOHAIbHBIX PEKUMOB IHS AT JTIOACH Pa3IMuHbIX BO3PACTHBIX TPYIIIL.

4. Onenka coOCTBEHHOrO oOpa3a >KM3HHM: TPHUBBIUEK, 3[0POBbS, CTENEHH (U3NUECKOW MOATOTOBKH,
MPaBUJIBHOCTH MTUTaHUSL.

5. CocraBneHue MUILEBBIX PALIMOHOB B 3aBUCUMOCTH OT 3HEPro3aTpar OpraHu3ma.

6. OnpeneneHre KOJIMYeCTBA MUHEPAIBHBIX COJIEH B CyTOYHOM PallOHE, COMIOCTABICHNE C HOPMAaTHBaMH.

7. OnpeaeneHHe coAeprKaHusl OCHOBHBIX BUTAMUHOB B CYTOYHOM pAaIlfMOHE, COIIOCTABJICHUEC C HOpMAaTHBaMU.
8. OmpeneneHne MHIUBUIYaJbHOTO CPEAHECYTOYHOTO HOTPEOICHUS OENKOB, XKMPOB, YIIEBOAOB (B TOM
qHciIe 0 IpUeMaM IHIIH), COIIOCTABICHUE C HOPMAaTUBAMH.

9. DKONOTHYECKH TPaMOTHBIN TOTPEOUTENH TOBAPOB: YIAKOBKH, IITPUXKOABI, HHAEKCH MHUIICBBIX H00aBOK,
STUKETKH Ha OJIEKE U Jp.

10. Koxa: TumupoBaHue, yXoJl, BO3pacTHbIE N3MEHEHUs, 3a00IeBaHISI; YIYUIIeHUE COCTOSHHUS.

IIpoexTHbIe M Hccaeq0BaTeIbCKUE PadoTHI B Kypce 6uoJioruu B coorBercTBru ¢ ®PI'OC OO0

9kJ1ace

1. DKoNornvecky OracHbIC BEIIECTBA U aKTOPHI B OBITY.

2. Ompenenenne HUTPATOB B MPOAYKTaX MUTAHUS.

3. OneHka conuanbHO-IKOIOTHYECKHUX YCIOBUI KOHKPETHOTO AKHJIOTO MTOMEIIECHHS.

4. Oco00 oxpaHsieMbIe TEPPUTOPHH PETUOHA: IIEJIH PAOOTHI, JOCTHKEHUS, IEPCIICKTUBBI PA3BUTHSI.

5. OUTOMHIMKAIIMOHHBIE METO/BI M UX POJIb B OMPEAETEHIH SKOJIOTHUECKOr0 COCTOSHHUS BO3LYIIHOM CpeIbl.
6. Axums «Yucras peka» (paboThl o O1aroycTpoicTBY Oepera Bogoema).

7. OnpeneneHre 0cOOEHHOCTEH XUMHUECKOTO COCTABa ITOYBHI 110 BUIOBOMY Pa3sHOOOPA3HIO PACTCHUI.

8. CocTaBreHue 3KOJIOTHYECKON XapaKTepPUCTHUKN BUIA, TTACTIOPTU3AIINS KOMHATHBIX PACTECHHH.

9. U3ydyeHue wn3MeHEHUS HOTPEOHOCTH B arMOC(EepHOM BO3LyXE y IIMOPLUEBHIX JIATYIIEK (MIVIMCTHIX
TPUTOHOB) IIPU a3paLlMy BOJbI aKBapUyMa.

10. Uzyyenune BIUSHHS TEMIIEpaTyphl BO3lyXa Ha aKTUBHOCTh 36MHOBOTHBIX.

11. Vi3y4enue BIUSHUS TEMIIEpaTypbl BOABI HA OKPACKY Tella phIObI (IypaMu, MaKpOIIO/Ibl, KapacH).

12. HUcuesaromue BUAbl PACTEHUM U dKUBOTHBIX PETHOHA.



