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[MosscHuTEenbHaa 3annucka

Pabouasa nporpamma no 6uonorun paspabotaHa Ha ocHoBe PefepansHOro rocyaapCcTBeHHOro obpasoBaTenbHOro cTaHgapTa OCHOBHOMO obLero obpasoBaHus,
Mporpammbl pa3snTma U OPMUPOBaHUSA YHUBEPCANbHbIX Y4eOHbIX 4ENCTBUIA 411 OCHOBHOro obuero obpasoBanusa YMK «buonorna» ans 5-9 knaccos H.MN.CoHnHa
N KONMeKTNBa aBTOPOB.

Llenn 6Monornyeckoro o6pasoBaHUA B OCHOBHOM LLKOSe hOpPMYNUPYIOTCH HA HECKOSbKMX YPOBHSIX: rNobanbsHOM, MeTanpeaMeTHOM, JIMYHOCTHOM U MpeaMeTHOM,
Ha ypoBHe TpeboBaHMWI K pe3ynbTaTtam OCBOEHUS COAepKaHUs NpeaMEeTHbIX MPorpamMm.

CnobanbHble Lenu Guonornyeckoro obpasoBaHms SBNAOTCA OOLUMK NS OCHOBHOWM M CTapLUen LKOMbl U onpeaensioTcs coumanbHbiMM TpeboBaHUsIMK, B TOM
yYmncre U3MeHeHMeMm coumnanbHON cUTyaLun pasBuTUS — POCTOM MHCPOPMAaLIMOHHLIX NePerpy3ok, M3MeHeHNeM xapaktepa 1 cnocoboB o6LLEHMS U coLmanbHbIX
B3ammogencTeuni (06 bembl 1 CNOCOOLI NONYYEHNS MHPOPMaLIMK NOPOXKAAT Psih OCOOEHHOCTEN Pa3BUTUSA COBPEMEHHBLIX NOAPOCTKOB). Hanbonee npo-
AYKTMBHBIMU C TOYKM 3pPEHUST peLleHns 3aday pas3BUTUS NOAPOCTKA ABMSAITCSA coLMoMoparbHas U MHTeNneKTyanbHas B3pOCocCTb.

Momwnmo aToro, rnobanbHble LenM opMUPYIOTCS C Y4eTOM paccMOTpeHMs Bronormdeckoro o6pasoBaHUs kKak KOMMNOHEHTa CUCTEMbl 06pa3oBaHnst B LIENIOM, MO3TOMY
OHWU SIBNSIIOTCS Hanbosnee obLLMMM 1 coLmanbHO 3HAYUMBbIMM.

C y4yeToM BhbllLEeHa3BaHHbIX NOAXOAO0B rnobarnbHbIMKU Liensimn 6rnonorndeckoro obpasoBaHmns ABNSHOTCS:

e coupmanusaums 0by4aemblx — BXOXKAEHNE B MUP KYNbTYpbl U cOUMarnbHbIX OTHOLLEHWI,

obecneynBatoLlee BKIHOYEHMNE 0ByYatoLWMNXCs B TY MW MHYIO FPYyNny Min oBLHOCTb Kak HOCUTEenen ee HOPM, LLEHHOCTEN, OpUeHTaL M, OCBanBaeMbIX B NpoLecce
3HAKOMCTBa C MUPOM >KMBOW NPUPOAbI;

¢ NpuobLLEeHME K NO3HABATENbHON KyNbType Kak CUCTEME No3HaBaTerbHbIX (Hay4YHbIX) LEHHOCTEN, HaKoMMEeHHbIX 06LLecTBOM B cdhepe BUOMOrmyeckon Hayku.

Buonorunyeckoe o6paszoBaHue NpU3BaHO ob6ecnevunTb peLleHne criegyrowmx 3agad:

e OpPVEHTaLUMIO B CUCTEME MOpParibHbIX HOPM M LLIEHHOCTEN: NMPU3HaHNe BbICOKON LIEHHOCTM XMN3HW BO BCEX €€ MPOSIBIEHUSX, 340POBbS CBOErO U APYruX Noaen;
3KOJIOrMYeckoe Co3HaHune; BocnuTaHue nobBu K Npupoae;

e pa3BuTUE NO3HaBaTENbHbIX MOTMBOB, HaNpPaBIEHHbIX Ha NOSyYEeHME HOBOMO 3HAHUSI O XXMBOW NPUPOAE; NO3HABATENbHbIX KAYECTB JIMYHOCTU, CBA3AHHbIX C
YCBOEHMEM OCHOB Hay4HbIX 3HAHU, OBrafieHnemM MeToAammn U3y4eHust npupoabl, POPMUPOBaHNEM UHTENNEKTYarnbHbIX U MPAKTUYECKUX YMEHWUI;

e OBnafieHNe KMoYeBbIMU KOMNETEHTHOCTSIMU: y4eBHO-NO3HaBaTENbHOW, MHEPOPMALMOHHON, LLEHHOCTHO-CMbICIIOBOW, KOMMYHUKaTUBHOM;

e (hopMmpoBaHME Y 0ByHatoLLMXCA NO3HABATENbHOW KyNbTypbl, OCBauBaeMon B NpoLiecce No3HaBaTENbHOW AeSTENBHOCTU, U SCTETUYECKO KyNbTypbl Kak
CMOCOGHOCTM K 3MOLMOHANbHO-LLEEHHOCTHOMY OTHOLLEHUIO K 06 bEKTaM XXMBOIW NpMpPOabI.

COJAEPKAHUE NTPOI'PAMMBI:
Buosorus. BBenenne B 6uoJioruso. 5 kinacc. (344)
Pazoen 1. ZKueoit opzanuszm: cmpoenue u uzyuenue (9 u)

MHOFOO6pa3I/Ie JKHUBBIX OPpTaHNU3MOB. OCHOBHBIE CBOMCTBA JKMBEIX OpPraHu3MoB: KJICTOYHOC CTPOCHHC, CXOI[HI:Iﬁ XUMUYCCKHUHN COCTaB, oOoMeH BCHICCTB U SHCPIruu,

MMUTAaHUC, ObIXaHUC, BBIACICHUC, POCT U PAa3BUTHUC, PA3APAKUMOCTD, IBMIKCHUC, PA3SMHOXKCHHUC. buonorus — HayKa O KHMBBIX OpraHu3Max. Pa3H006pa3I/Ie OHOJIOTHYECKUX



HayK. MeToIbI M3ydeHUs TPUPOILI: HAOMIOACHIE, SKCIIEPUMEHT (OIIBIT), u3Mepenue. O00pymoBaHue I HAYYHBIX HCCIea0BaHmM (1abopatopHOe 000pyI0BaHHE,
YBEIMYUTENbHBIE TPUOOPHI, M3MEPUTENBHBIE TPHUOOPHI). Y BENMNIUTEIbHBIE PUOOPHI: pydHAas JIyma, CBETOBOI MUKpocKorl. KieTka — areMeHTapHas eIMHUIA KUBOTO.
be3nsanepurie u saepHblie KIeTku. CTpoeHre U GYHKITUH SApa, IMTOINIA3MBI M €€ OPTaHONI0B. XPOMOCOMBI, UX 3HAUYCHHE. Pa3iiuus B CTPOCHUN PACTUTEILHOMN M JKHBOTHOM
kietok. ComeprkaHne XMMUYECKIX U 3JIEMEHTOB B KileTke. Bona, Ipyrie HeopraHndecKue BeleCTBa, UX POJIb B KU3HEACITETFHOCTH KiIeTOK. OpraHnvYecKre BelecTBa:

6en1<n, JKHPBI, YTIIEBOABI, HYKIICMHOBBIC KUCJIIOThI, KX POJIb B KJICTKE. BemecTBa u siBieHus B OKpYKaroleM MUPE. Benukue ecrecTBOMCTIBITATENIH.

Jlabopamopnvie u npakmuueckue padomoi:

3HaKOMCTBO € 00OPYIOBaHUEM ISl HAYYHBIX UCCIIECAOBaHUH.

I1/P Ne 1 YcrpoiicTBO py4HOIi J1yIbl, CBETOBOTO MUKPOCKOMAa™.

Cmpoenue Knemox JHCUsbix Opeanusmos (Ha 20MmoGuixX MUKPONPEnapamax).

CTpoeHure KIETOK KOXKHUIIBI YEeIIyH JTyKa*.

OnucaHue U CpaBHEHUE MTPU3HAKOB PA3IHUYHBIX BEIESCTB

Pazoen 2. Muozoobpazue scugvix opeanuzmos (15 u)

PazButne xm3Hm Ha 3emie: Ku3Hb B JI[peBHEM oOKeaHe; jeca KaMEHHOYTOJBHOTO MEPHOJa; PACIBET APEBHUX MPECMBIKAIOMINUXCS; MTHIBI W 3BEPH IPOIIJIOTO.
Pa3noobOpa3ue xuBbIx oprann3moB. Knaccudukarmus opranm3moB. Bua. Ilapctsa xuBoit npuponsl: bakrepun, ['pubsl, Pactenus, )KuBotHbie. CyliecTBEHHBIC MPU3HAKU
MpeCcTaBUTeNell OCHOBHBIX IIAPCTB, UX XapaKTePUCTHKA, CTPOEHNE, OCOOCHHOCTH KU3HEAESITETbHOCTH, MeCTa OOMTaHHA, UX POJb B IPHUPOJE M KM3HU denoBeka. Oxpana
YKUBOW HPUPOJIBI.

Pazoen 3. Cpeoa obumanus yncusvlx opeanumos (4 )

HazemHo-Bo3mymrHasi, BOAHAs ¥ MOYBEHHAs Cpelbl OOMTaHHsS OpraHu3MoB. lIpucocoO0IeHHOCTh OPraHM3MOB K cpene oOuTaHusA. PacTeHus W KMBOTHBIE Pa3HBIX
MaTepUKOB (3HAKOMCTBO C OTHENBbHBIMH TMPEACTABUTEISIMH JKUBOW MPHPOABI Kaxaoro wmarepuka). llpupommpie 30HBI 3emiu: TyHApa, Taira, CMEUIaHHBIE W
IIMPOKOJTUCTBEHHBIE JIeca, TPaBSIHUCTHIE PaBHUHBI —CTENHN M CaBaHHBI, TyCTHIHY, BIIAXKHBIE Tpomuyeckue jieca. JKu3Hp B MOpsx U okeaHaxX. CooOIiecTBa OBEPXHOCTH U
TOJIIIHA BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPAIUIOBOTO pHda, TITyOOKOBOIHOE COOOIIECTRO.

Jlabopamopnvie u npakmuueckue padomor:

Omnpenenenue (y3HaBaHUE) HanOoJee pacpOCTPaHEHHBIX PACTEHUH ¥ KUBOTHBIX C UCIOJIB30BAHUEM PA3JIMYHBIX MCTOUYHUKOB MH(OpManuu dotorpaduii, aTiacoB

orpenenuTenei, ayyen,repdapues u ap.). MccienoBanne 0ocCOOCHHOCTEHN CTPOCHUS pacTeHUI U KUBOTHBIX, CBA3aHHBIX CO CPEAOH 0OUTaHNUSI.



Pazoen 4. Yenosek na 3emne (7 u)

HayuHble npeacTaBiieHUs O IPOUCXOXKJIEHUU YesloBeka. JIpeBHUE MPEKU YeJIOBEKa: JIPUOINUTEKH U aBCTPAIONUTEKU. YesoBeK yMenblil. YenoBek MpsMOXOIsIIHii.
UenoBek pa3yMHbII (HeaHaepTaiel, KpOMaHbOHEI], COBPEMEHHBIHN 4ello Bek). Vi3aMeHeHus B Ipupoje, BRI3BAaHHBIE JEeSITETFHOCTHIO Yelo BeKa. KUCIOTHBIE MOXKIH, 030HOBAS
JIbIpa, TMAPHUKOBBIA (P QEKT, paJHoaKTHBHBIC OTXONbL. BbHonornveckoe pasHooOpasue, ero oOelHEHHE W MyTH coxpaHeHus. ONMyCTHIHUBaHWE W €ro NMPUYHHBI, Oophba ¢
OITyCTHIHMBaHHEM. BakHeHIme SKOJOTHYecKrne MpOoOJIEMBl: COXpaHEeHHEe OWOIIOTHYECKOro pa3HooOpasmsa, Ooppbda C YHHYTOXKEHHEM JIECOB M OIyCTHIHMBAHHEM,
3alUTAIUIAaHETBl OT BCEX BHJOB 3arps3HCHUA. 370pOBhE YEIIOBEKAa M 0OE30MaCHOCTh JKM3HH. B3aMMOCBS3b 370pOBbS W 00pa3za >KM3HH. BpenHbIe TPHUBBIYKM U HX
npodunakTika. Cpefa oduranus yenoBeka. [IpaBuia moBeIeHUs Y€IOBEKa B OMACHBIX CUTYAIUSX MPHUPOTHOrO MpoucxokaeHus. [IpocTeiimme crmoco0bl oka3aHUs MepBO
nomoItny. JlemoHcTpanus SI10BUThIE PACTCHUS U OMACHBIC )KUBOTHBIE CBOCH MECTHOCTH.

Jlabopamopnuvie u npakmuueckue padoomoi:

I/I3MepeHI/IC CBOCTO POCTAa U MACChI TCJ1A.

W3yuenne 6uonoruu B 5 kiaacce Aa€T BO3MOXKHOCTD JOCTHYB CIEAYIOIIUX JIMYHOCTHBIX Pe3y/bTaTOB!

3HaHUE OCHOBHBIX NMPHHILMIIOB U PABUJI OTHOILEHHS K )KUBOW IPUPOE, OCHOB 3I0POBOT0 00pasa )KHU3HM U 3A0pOBbecOeperaromumx TeXHOJIOTHil;
peanu3alys yCTaHOBOK 3/J0pOBOT0 00pa3a >KHU3HHU;

c(OpPMUPOBAHHOCTH MO3HABATEIbHBIX MHTEPECOB M MOTHBOB, HAIIPaBICHHBIX Ha H3yY€HUE >KUBOW MPHUPOAbI; MHTEIUIEKTYaIbHBIX YMEHHUH (JI0Ka3bIBaTh,
CTPOUTH PACCYXACHUSI, aHATU3UPOBATh, CPABHUBATD, JA€JIaTh BBIBOJBI U JIP.); SCTETHUECKOIO OTHOIICHHUS K KUBBIM O0OBEKTaM.

dbopMupOoBaHUe TUIHOCTHBIX IIPEJCTaBIeHNM O LIEHHOCTY IIPUPO/IBI, OCO3HAHKE 3HAYMMOCTH U OOIHOCTH IJI06aIBHBIX IPOGJIEM YeI0BeIeCTBa;
bopMHpOBaHTe YBaOXXUTENIBHOTO OTHOIIEHUA K UCTOPUY, Ky/IbType, HAllOHATBHBIM OCOOEHHOCTIM U 00pasy XKU3HU LPYTUX HAPOJOB; TOJEPAHTHOCTH U
MHUPOJIIOOH;

bopMupoBaHUe 3KOJOTMYeCKON KyJAbTYPhl Ha OCHOBE NPU3HAHUA IEHHOCTH JXU3HU BO BCEX €€ IPOSBIEHUAX U HEOOXOLUMOCTH OTBETCTBEHHOTO,
GepeXXHOr0 OTHOLIEHUS K OKPY)KaIOIeH Cpejie;

pa3BUTHE DCTETUYECKOIO CO3HAHUS Yepe3 IPU3HAHKEe KPaCOThI OKPY’KaIOIero MUpa.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHMSI MaTepHala 5 Kiacca sBIISIOTCS:

OBJIAJICHUE COCMABNAIOUUMU UCCTIe008AMENbCKOU U NPOEKMHOU desamenbHocmy (BKII0Yas yMEHUS BUAETh Po0IeMy, CTAaBUTh BOIPOCHI, BHIIBUTaTh THIIOTE3HI,
JaBaTh ONpEACTICHUS MOHITHIM, KiacCH(DUITMPOBaTh, HAOMIOIATh, TPOBOIUTH YKCIIEPUMEHTHI, JIEJIaTh BHIBOABI U 3aKIIOYCHUS, CTPYKTYPHPOBATh MaTepHall,
OOBSICHSITh, IOKA3BIBATh U 3AIIHIIATH CBOU UJCH);

YMEHUE pabomams ¢ Pa3HBIMH UCMOYHUKAMY OWOJOTHUECKOU uH@opmayuu: HAXOAUTh OWOIIOTUYECKYIO MH(OPMAIMIO B PAa3JIMYHBIX MCTOYHUKAX (TEKCTE
y4eOHMKA, HayYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUUYECKHX CIIOBApsAX M CIPABOYHHMKAX), aHAIM3WPOBATh W OIEHHWBATh WH(OpMaIUIO, MpeoOpa3oBLIBAThH
nH(pOpMaINIO U3 OJHON (GOPMBI B IPYTYIO;




® CIIOCOOHOCTH BbIOUpAMb Yenesble U CMbICI08ble YCMAHO8KU B CBOWX JEUCTBUSAX W IMOCTYIKAX MO OTHOIIECHHIO K XUBOW MPUPOJE, 3MO0POBBIO CBOEMY U
OKpY>KarollHuX;

® YMEHHE d0eK8amHO UCNOIb308AMb peyesble cpedcmaea NI TUCKYCCUH U apTyYMEHTAIllUH CBOCH MO3UITMU, CPAaBHUBATh Pa3HbIC TOUKH 3PEHUS, apTYMEHTUPOBATh
CBOIO TOUYKY 3pPEHUSI, OTCTAaMBATh CBOIO MO3UIIHUIO.

® BJaJCHHE OCHOBAMH CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIIEHUH U OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B yUeOHOM 1 TO3HABATEILHON AESITEIbHOCTH;

® CrOCOOHOCTh BHIOMpATh LIEJEBBIE M CMBICIOBbIE YCTAHOBKM B CBOMX NEHCTBUSAX M MOCTYNKAaX IO OTHOWICHHIO K KUBOW MPHUPOAE, 310POBBIO CBOEMY U
OKpY>KarolluX;

o yMeHI/Ie OpFaHI/I3OBbIBaTB yLIeGHOG COpr,Z[HI/I‘{eCTBO nu COBMCCTHyIO NCATCIIBHOCTh C Y‘-II/ITGJIGM nu CBepCTHI/IKaMI/I, pa6OTaTB I/IHIII/IBI/II[ya.HBHO U B rpynne:
HaXO/UTh O0IIIee pelIeHne U pa3pemaTb KOH(IMKTH Ha OCHOBE COTJIACOBAHMUS MO3UIMN U y4€Ta HHTEpECOB, (OPMYIMPOBATH, ApTYMEHTUPOBATH M OTCTAUBAThH
CBOE MHEHHUE.

IIpeaMeTHBIME pe3yJibTATAMHU OCBOSHUS OMOJIOTUH B 5 Kilacce SBIISIOTCS:

=

. B mo3HaBarenpHOM (MHTEIICKTYaIbHOM) cdepe.

v’ gblOeneHue Cyuecmeenblx npusHaKos buono2uueckux 00vekmos (OTIMYUTENBHBIX MPU3HAKOB JKUBBIX OPTaHW3MOB; KJIETOK M OPraHM3MOB pacTEHUM W
KUBOTHBIX, TPUOOB U OaKTEpHii; BUIOB, IKOCUCTEM; OMoc(hepbl) U mpolieccoB (0OMEH BEIIEeCTB M MPEBPALICHUE YHEPTUH, IUTAaHUE U JbIXaHUE, BBIJCICHHE,
TPAHCIOPT BELIECTB, POCT W PA3BUTUE, PA3MHOXKEHHE W PETYJSIUS >KU3HEACSITENbHOCTH OpraHu3Ma; KPYroBOPOT BEHIECTB U MpEBpalleHHE SHEPTUU B
KOCHUCTEMAX);

v’ npusedenue dokaszamenvbcms (apeymenmayust) B3aUMOCBSI3H YETOBEKA U OKPYKAIOIIEH CPEIbl; 3aBUCHMOCTH 37I0POBbS YEIOBEKA OT COCTOSIHUS OKPYKaroIIeH

cpenbl; He0OXO0AUMOCTH 3alIUThI OKPYXKAIOIEH cpe/bl; COOMI0IeHUs Mep MPODUITAKTUKY 3a00JI€BaHHH, BHI3BIBAEMBIX PACTEHHUSIMH, )KUBOTHBIMHU, OAKTEPUAMH,

rpubaMu U BUpyCaMu;

Kaaccugurayus — onpeeneHne NpUHAIISKHOCTH ONOIOTHYECKUX 0OBEKTOB K ONPEIETICHHON CUCTEMaTHUECKOW TPYIIE;

00bsCHeHUe ponu OUuoI02uYU 8 NPAKMUYECKOU deamenlbHocmuy iodell; MECTa U POJIM YeJIoOBeKa B MPUPOJIE; POJHM PA3IUYHBIX OPTaHM3MOB B KH3HU YEJIOBEKa;

3HAa4YeHHUs1 OMOJIOTUYECKOTO pa3Ho00pa3us IJsl cCoXpaHeHus Ouochepsr;

v’ pasnuuenue na mabauyax uacmeil u op2anoud08 KIemKu, OP2aHO8 U CUCMEM OP2aH06 4elo8eKd; Ha KUBBIX OOBEKTaX M TaOJMIaX OPraHOB I[BETKOBOIO

pacTeHus, OPraHOB M CHUCTEM OPTaHOB XUBOTHBIX, PACTEHUH Pa3HBIX OTIEIIOB, KUBOTHBIX OTIEIBHBIX THUIIOB W KJIACCOB; Hamboyiee pacmpoCTPaHEHHBIX

pacTeHuii U JOMaITHUX )KMUBOTHBIX; ChETOOHBIX U SAOBUTHIX IPUOOB; OMACHBIX JIJIS YeJIOBEKa PACTEHHM U KUBOTHBIX;

cpasHenue buoio2uYeckux 00beKmos u npoyeccos, yMEHUE JIeNaTh BBIBOJbI U YMO3AKIIOUEHUS HA OCHOBE CPAaBHEHUS;

8blA8NeHUEe UBMEHYUBOCTU OP2AHUBMO8, NPUCHOCOONCHUL OP2aHU3MO8 K cpede 0OumaHus,; TUTIOB B3aUMOJICHCTBHS pa3HbIX BUJIOB B 9KOCHCTEME; B3aUMOCBSI3ei

MEXy 0COOEHHOCTSIMU CTPOEHHSI KJIETOK, TKaHEel, OpraHoB, CHCTEM OPraHOB U X (QYHKUHUSIMHU;

v’ osnadenue memodamu H6uonr02u4eckol nayku: HaOIIOIEHHE U ONMCAHNE OMOJIOTHYECKHX OOBEKTOB M MPOIIECCOB; MOCTAHOBKA OMOJIOTMYECKHUX DKCIIEPUMEHTOB

U 00BSCHEHHE UX PE3YyIbTATOB.

AN

AN

2. B nieHHOCTHO-OpHEHTAIIMOHHOMU cepe.
v/ 3HaHWE OCHOBHBIX IIPABHJI [TOBEICHHS B IIPUPOJIE U OCHOB 3710POBOr0 00pa3a KU3HU;
v/ aHaJM3 ¥ OlEHKA MOCIIEACTBUI JIEATENBHOCTH YEIOBEKA B IPUPOJIE, BIUSAHHUS (AKTOPOB PUCKA HA 3710POBbE YETOBEKA.

3. B cdepe TpynoBoii eI TETEHOCTH.



AN NN

AN

3HaHUE U COOII0/ICHHE paBMI paboThl B KAOMHETE OUOJIOTHH;
coOJroieHne paBuil PabOThI ¢ OMOJIOTMYECKUMHU TTPUOOPAMU U HHCTPYMEHTAaMH (TIPENapoBaIbHBIC UTJIBI, CKAJIBITCITH, JIYITbI, MUKPOCKOTIHI).

B cdepe puznueckoit nesTenbHOCTH.

0CBOEHUE NPUEMOB OKA3AHUS NePE8Ol NOMOWU TIPU OTPABJICHUU SOBUTHIMHU IprOaMu, paCTCHHUSIMH, YKyCcaX >KMBOTHBIX, MPOCTYAHBIX 3a00JIEBAHUSIX, 0KOTaX,
0OMOPOXEHHUSX, TPABMaX, CIACCHUHU YTOMAIOMIETO;

PAYUOHATLHOU Op2aHu3ayuu mpyoa u omobsixa, BBIPAIUBAHUS U PA3MHOKEHUS KYIbTYPHBIX PACTEHU U JIOMAIIIHUX KUBOTHBIX, YXOJa 32 HUMH;

MIPOBEACHUS HAONOOEHULL 34 COCIOSIHUEM COOCMBEHHO20 OPLAHUMA.

5. B actetnueckoii cdepe.

OBJIAJICHUE YMEHHEM OIIEHUBATh C ICTETHUECKOW TOYKHU 3PEHUST 00BEKTHI JKUBOW TIPUPOJIBIL.

buoaorus 6 xkaacc (34 yaca)

Pasnen 1. CTpoeHue ;KMBBIX OPraHu3MoB (9 4acon)

— TIOHATHS U TEPMHUHBL: «KJIETKa», «IAPO», «MEMOpaHay, «000I0UKay, KIIACTHIAY, KOPTAHOUI», KXPOMOCOMAY, «TKAHBY, KOPTaHy», KKOPEHBY, «CTEOCTbY, WIHCTY, KITOYKaY,
«IBETOKY, IO, «CEMSD», «CHCTEMa OPTaHOBY», CUCTEMBI OPTaHOB YKMBOTHOTO OPTaHU3May, ITHIIEBAPUTEIILHAS CHCTEMay, KKPOBEHOCHAS CHCTEMAY, «IbIXaTeabHas
CHUCTEMAY, «BBIICITUTEIbHASI CHCTEMAY, «OTIOPHO-IBUTATEIbHAS CUCTEMAY, «KHEPBHAS CHCTEMay, «IHIOKPUHHAS CHCTEMay;

— OCHOBHBIC OPraHOMAbI KJIICTKH, TKAaHU paCTeHI/Iﬁ " )KUBOTHBIX, OpraHbl 1 CUCTEMBI OPraHOB paCTeHI/Iﬁ " )KUBOTHBIX;
— OCHOBHBIC YCPTHI pa3Iniuid B CTPOCHUU paCTHTGJ’IBHOﬁ 1 )KHBOTHOM KJICTOK;

— UYTO JICKUT B OCHOBC CTPOCHHSA BCCX KMUBBIX OPTraHU3MOB.

Pasgen 2. }KnsHepeAaTeNbHOCTb }XMBbIX OpPraHM3moB (25 Yacos)

— MOHATUA U TEPMUHDbI: KNOYBEHHOE NUTAHNE», KBO3AYLUHOE NUTAaHNEY, «X/TIOpPpONIacCT», «d)OTOCVIHTe3», «NMUTaAHUNE», «AbIXaHUNE», KTPAHCNOPT BEWECTB», KBblAE/IEHUEN,
«nucrtonag», «0bmeH Beuw,ecTe», «X0/IO4HOKPOBHbIE XKNBOTHbIE», KTEMNJIOKPOBHbLIE XUBOTHbIE», KOMNOPHAA CUCTEMA», KCKENET», K ABUKEHUNEN, KPA3APAKMNMOCTb?,
«HepBHaA CUCTEMA», KIHOAOKPUHHAA CUCTEeMa», «ped)neKc», «pPa3MHOXeHne», «KNos1oBoE pa3sMHOXeHune», «becnonoe Pa3MHOXeHne», «KMoYKoBaHUE», «repN\ad)po,u,MT»,
«onnoaoTeopeHune», «onblieHne», KPOCT», KPa3BUTUEY, KMTPAMOE pPa3BUTHUE», KHENPAMOE Pa3BUTUEN.

IpeaMeTHbIe pe3yabTaThHI 00yUeHUsI
VYuaruecs: J0/KHBI 3HATD:
— TIOHATHS U TEPMUHBIL: KKJIETKA», «IIPOY», «MEMOpaHay, «000JI0UKay, «ITACTHIAY, OPTAHOUI», «XPOMOCOMAY, «TKaHbY, «OPTaHy», «KOPEHBY, «CTEOCIbY, JTUCTY, KIOYKa,

«OBETOK», «IIOA», «CEMSA», KCUCTEMA OPIraHOB», KCUCTEMbI OPraHOB JKUBOTHOI'O OpraHu3May, «KIUIIEBApUTEIIbHAd CUCTEMa», KKPOBCHOCHAA CUCTEMAaA», «AbIXaTCJIbHAA
CUCTCMa», «BBIACIUTCIIbHAA CUCTECMa», KOIIOPHO-ABUTATCIIbHAA CUCTEMa», KHECPBHAA CUCTEMa», «OHAOKPHUHHAA CUCTCMaA),



— OCHOBHBIC OPTaHOUJIBI KJIICTKU, TKAHU PACTCHUH ¥ dKUBOTHBIX, OPTaHbl U CHCTEMBI OPI'aHOB PACTCHHIA U )KUBOTHBIX;

— OCHOBHBIC UEPTHI PA3IUUUs B CTPOCHUU PACTUTEIBHOMN U )KUBOTHOM KJIETOK;

— YTO JISKHUT B OCHOBE CTPOCHUS BCEX KUBBIX OPTaHU3MOB. TIOHATHS M TEPMHUHBI: «[TOYBEHHOE MTUTAHNEY, «BO3AYIIHOE MMUTAHUE), «XIIOPOTIIACTY, «(OTOCHHTESY,
«IATaHHUE», «IABIXaHNEY», «TPAHCIIOPT BEIIECTBY, «BBIACICHUE, «JTICTONAI», KOOMEH BEIIECTBY, «XOJIOAHOKPOBHBIE JKHBOTHBIE», «TETUIOKPOBHBIE dKUBOTHBIEY, «OIIOPHAS
CHCTEMaY, «CKEJIET», «BIKCHUEY, «Pa3IpaKUMOCThY, KHEPBHAS CHCTEMAY, «IHJIOKPHHHAS CUCTEMAay, «pedIeKey, «Pa3sMHOKEHHUEY, «II0JIOBOE pa3MHOKEHHUEY, «Oecronoe
Pa3MHOXXEHHUEY, KITOUKOBAHUEY, «TepMadPOIUTY», «OIUIOJOTBOPEHHUE, KOTIBUICHUEY, «POCT», «PA3BUTUECY, KIIPSIMOE PA3BUTHUEY, KHEIPSIMOE PA3BUTHE).

VYyamuecs TOMHKHBI YMETh:

— ONHCHIBATh OPTaHbl M CHCTEMBI, COCTABIISIFOIINE OPTAaHU3MBI PACTEHUH M JKUBOTHBIX, OMPEENATh UX, IOKa3bIBaTh HAa TAOIUIAX;

— Ha3bIBaTh OCHOBHEIC MTPOIIECCHI YKU3HEIEATSIILHOCTA OPTAaHU3MOB U OOBSCHSATh UX CYIITHOCTH;

— 000CHOBEIBATh CBSI3b MPOIIECCOB KU3HEACATEILHOCTH MEKIY COOOI;

— CpaBHHBATh MPOIIECCHI JKU3HEIEATENHOCTH PA3IMIHBIX OPTaHU3MOB;

— HaOMOaaTh 32 OMOJOTHYECKUMH TPOIIECCaMH, OMTUCHIBATH MX, IETaTh BHIBOJBL;

— WCCIIEIOBATh CTPOCHHE OT/ICIBHBIX OPTaHOB OPTaHU3MOB, (DMKCHPOBATH CBOY HAOIIOICHYSI B BHJIC PUCYHKOB, CXEM, TaOJIUII;

— co0mroaTh MpaBuiia MOBEACHUS B KaOMHETE OUOJIOTHH.

Yyamuecs 1OMKHBI YMETh!

— IMOKa3bIBaTh HA TAOIHIIaX U OTMPEAETATh OPraHOW B! KJIETKH, TKAH!W PACTeHHUI U )KUBOTHBIX, OPTaHbl U CUCTEMbI OPTaHOB PAaCTEHUH M KUBOTHBIX;

— HCCIIEIOBaTh CTPOCHUE OCHOBHBIX OPraHOB PACTCHUS;

— IMOKa3bIBaTh COCTABHEIC YacTH M00OEra, OCHOBHBIE OPTaHbl dKHBOTHBIX;

— OMHCHIBATh CTPOEHHUE YacTel modera, OCHOBHBIX OPraHOB KUBOTHBIX, YKA3bIBAaTh UX 3HAUCHUE;

— yCTaHaBIMBATh B3aMOCBS3b MEXIy CTPOCHHEM T100era 1 ero (DyHKITHSIMI,

— HCCJICA0BATL CTPOCHHUE yacTer mobera Ha HaTypaJbHbIX 06T>GKT3X, OIpCACIATL UX Ha Ta6nnuax;

— 000CHOBBIBaTh BAXKHOCTH B3aHMOCBSI3H BCEX OpraHoB U CUCTCM OpPraHOB IJIsd obecrneueHus HOECJIOCTHOCTHU OpraHru3Ma.

MeTanpenMeTHbIe pe3yJibTAThI 00y4eHUs
VYuaruecs: JOKHBI YMETh:

— BBIJCIIATH B TCKCTEC I''TaBHOC,



— CTaBUTh BOIIPOCHI K TEKCTY;
— JIaBaTh OTPE/ICIICHUS;

— ¢ opMHPOBaTH MEPBOHAYAIBHBIE MPEJICTABICHUS O OMOJOTHYECKUX 00BEKTAX, MPOIIECCax U SBICHUSX;
— paboTaTh ¢ OMOTOTHIECKUMU 0OBEKTAMU;

— paboTaTh ¢ pa3TUYHBIMA UCTOYHUKAMHU HH()OpMAITUH;

— Y4acCTBOBAaThH B COBMECTHOH ACATCIIBbHOCTH,
— BBIABJIATH IPUYMHHO-CIICACTBECHHBIC CBA3H.

— IJTAHUPOBATH CBOKO JIEATEILHOCTD O] PYKOBOJICTBOM YUUTENS (poauTeIeii);

— COCTaBIIATH TUIAH Pa0OTHL;

— yJacTBOBaTh B TPYNIOBOH paboTe (Ki1acc, Majbie TPYIIIILI);

— WCIIOJIL30BATh JIOTIOIHUTEIbHYIO HH(OPMAIIHIO, B TOM YKCIe pecypchl HTepHeTa;

— paboTath ¢ TEKCTOM maparpada 1 ero KOMIIOHESHTAMU;

— COCTaBIISATh TUIAH OTBETA,

— COCTaBIISITh BOIPOCHI K TEKCTY, pa30MBATh €0 Ha OTJEIBHBIE CMBICIIOBBIC YACTH, JIEJIATh MTOJ[3aT0JIOBKHY;
— Y3HaBaTh U3y4aeMble OOBEKTHI Ha Ta0IHIIAX;

— OLICHUBATb CBOI1 OTBE€T, CBOIO pa60Ty, a TaKXKe pa60Ty OJHOKJIaCCHHUKOB.

Buonorna 7 knacc (68 yacosB)
COAEPXXAHUE KYPCA

BeBepgeHue (3 yaca)Mup MBbIX OPraHM3MOB. YPOBHM OpraHu3aLmnm U CBOMCTBA XMBOro. OCHOBHbIE NONIOXEHMS yyeHus Y.[lapBrHa 0 ecTeCTBEHHOM 0T60pe. ECTeCTBEHHas cUcTeMaA XXUBOW
NpMpoabl KaK OTPaXKeHWe 3BOMIOLMM XU3HU Ha 3eMie. LlapcTea xXuBoi Npupoasl.

PA3OEN 1

Lapcreo Mpokapuothbl (3 yaca)



Tema 1.1
MHoroo6pasune, 0co06eHHOCTU CTPOEeHUS U NPOUCXOXKAEHNE NPOKApPMOTUUYECKUX opraHM3mMoB (3 yaca)

MpouncxoxaeHne 1 aBontoumns 6aktepuit. ObLLMe CBOMCTBA NPOKAPUOTMYECKMUX OpraHM3MoB. MHoroobpasue dopM 6aktepuit. OCOBEHHOCTU CTPOoeHUst 6aKTEPUANbHOMN KNETKU. MoHATME O TUNax
obmeHa y npokapuoT. OCOBEHHOCTH OpraHM3aLmnn 1 XXM3HeaesaTeNbHOCTU NPOKAPUOT; PpacnpoCTPAHEHHOCTb U Posb B B1oLieHo3ax. DKonornyeckas posb U MeAULMHCKOE 3HaueHne (Ha npumepe
npescTasuTenen noguapcrea Hactosiwme 6akrepun).

m [leMOHCTpaums

CxeMbl BO3HUKHOBEHWSI OAHOKNETOUHBIX 3YKapuOT, MHOMOK/IETOUYHbIX OPraHM3MOB; Pa3BUTUE LIapCTB PACTEHUIA U XKUBOTHbIX, MPEACTaBEHHbIX B yuebHMKe. CTPOEHWE KNETOK pas/MUHbIX
npokapuoT. CTpoeHne 1 MHOroobpasue 6akTepuii.

m OcHOBHblE NTOHATHS. be3bsaepHble (MPOKapUOTUYECKME) KNETKU. DyKapyoTUYECKUE KNETKU, UMEOLLME OrpaHMYeHHOe 060M104Ko A4p0. KneTka — aneMeHTapHas CTpyKTypHO-
(byHKUMOHaNbHas eAnHMLA BCEro XXUBOTO.

m Ymenns. ObbACHATL C MaTepmnanncTnyecknx nosmumi npouecc BO3HMKHOBEHUSA XXU3HUN Ha 3eMsie Kak ecTecTBeHHoe CobbiThe B Lienu 3BOSTOLMOHHbBIX Hp606paBOBaHMVI MaTepuun B LIENTIOM.
XapaktepusosaTb ocobeHHoCTH OpraHmMsauunn KNeTokK NpokapuoT, aHaIM3npoBaTb UX pOo/ib B 6uoueHo3ax. MpuBoanTbL NpUMepbl pacrnpoCcTpaHEHHOCTM MPOKapUOT.

PA3[EJ 2 LapcTtBo NpubbI (4 yaca)
Tema 2.1
O6wwan xapakrepucTuka rpubos (3 vaca)

MponcxoxaeHue 1 3BooUNS TpUboB. OCOBEHHOCTH CTPOEHUS KIIETOK rpnb0B. OCHOBHBIE YEPTbI OPraHN3aLmm MHOMOKIETOYHbIX IPMO0B. OTAEbI: XUTPUANOMUKOTE, 3UrOMUKOTE, ACKOMUKOTA,
bazugnommnkora, OMukoTa,; rpyrna HecosepiuerHsle rpubbl. OCOBEHHOCTM XU3HEAEATENBLHOCTY U pacnpocTpaHeHue. Posib rpuboB B 6UMOLIEHO3aX M XO3SMCTBEHHON AeATe/IbHOCTM YENoBekKa.

m [leMoHcTpaums. CxeMbl CTPOEHUS NpeacTaBuTeNel PasnMuHbIX CUCTEMATUYECKUX Ipynn rpuboB. PasnuyHble NpeactaBuTeny Lapctea Mpubbl. CTpoeHne No4oBOro Tesa WASNoYHoro rpuba.
m JlabopaTopHble 1 npakTuyeckne paboTbl

CTpoeHue nnecHeBoro rpuba Mmykopa*.

PacnosHaBaHue cbefobHbIX 1 900BUTLIX rpuboB*.

Tema 2.2 JInwaliHuku (1 vac)

MoHATUE 0 cuMbMo3se. O6LLas XapaKTepucTKa ULANHUKOB. TUMbl CI0EBULL NLLIANHUKOB; 0COBEHHOCTY XMU3HEAEATEIbHOCTU, PAcnpOCTPAHEHHOCTb M 3KOIOrMYecKas posib IULLANHUKOB.

L4 [JemoHcTpaums. CxeMbl CTPOEHUS NIVLLAMAHMKOB. PasnnyHble npeacTtaBuUTENN NWLLAAHMKOB.



o OcHosHsle rnoHsTuS. LlapcTea xwuBol npupoabl. JosaepHsle (NpokapuoTUYeckue) opraHuambl; 6akTepum, LmaHobakTepun. JyKapuoTMYeckue oOpraHM3Mbl, UMEIOLLME OrpaHUYEHHOe
060/104KO 94po.
e  YMeHwMs. O6bsCHSATb CTPOEHME rPUBOB U NULLAKHMKOB. MpPUBOAUTL NPUMEPLI PacrpoOCTPaHEHHOCTU rPUMBOB M INLLAMHUKOB U XapaKTepu30BaTh UX posib B 6MOLEHO3aXx.
PA3OEN 3
LlapctBo PacteHus (16 yacos)
Tema 3.1

O6uwasn xapakTepucTuka pacteHui (2 vaca)

PacTuTenbHbIN OpraHnaM Kak LenocTHas cucteMa. KneTkuy, TKaHW, opraHbl U CUCTEMbI OPraHOB PacTeHWI. Perynsumst XXUsHeaesTeNnbHOCTU pacTeHnin; GUToropMoHsl. OcoO6eHHOCTM
XKU3HEAESATENIbHOCTM PaCTEHUN; (DOTOCUHTES, NMUIrMEHTbl. CUCTEMATUKA PacTEHWUI; HU3LIME U BbICLUME PacTEHWS.

m [leMoHCTpaums. PUCyHKM yuebHIKa, NOKa3bIBAKOLME OCOBEHHOCTY CTPOEHMS U XKU3HEAEATENbHOCTY Pas/IMUHbIX NPEeACTaBUTENEN LAapCcTBa pacTeHuit. CXeMbl, OTpaXatoLne OCHOBHbIE
Hanpas/ieHns 3BOJIIOLIMM PACTUTENbHbLIX OPraHU3MOB.

Tema 3.2

Hu3wme pactenums (2 vaca)

Bomopocnu kak apeBHelilwas rpynna pacteHuit. O6Lias xapakTepuctuka Bogopocnei. Oco6eHHOCTU CTpoeHus Tena. OAHOKNETOUHbIE M MHOTOK/IETOUHbIE BOAOPOC/M. MHOroobpasue
BOZIOpOC/EN: oTAenbl 3eneHble Boaopocnu, bypble n KpacHble BoAopoc/v. PacnpocTpaHeHne B BOAHbIX M HAa3eMHbIX 6MOLIEHO3aX, SKOMOrMYeckas posib BoAOPOC/eit. MpakTuieckoe 3HaueHue.

e  [leMoHCTpauusi. CxeMbl CTPOEHWSI BOAOPOC/IEN Pas/iNYHbIX OTAENOB.
e JlabopaTtopHas paboTa
M3y4yeHune BHELIHEro CTPOEHWsI BOAOPOCTEn™,
Tema 3.3
Bbiclume pacrenums (4 vaca)
MponcxoxaeHue 1 obLasi XapakTepUCTUKA BbICILMX pacTeHW. OCOB6EHHOCTY OpraHM3aLmMn U MHAWBUAYASIbHOMO Pa3BUTUS BbICLUIMX PacTeHUN.
CriopoBble pactenus. ObLias xapakTepucTmka, NPOUCXOXAEHME.

Otaen MoxoBuaHble; 0CO6EHHOCTU OpPraHM3aLImMK, XU3HEHHOMO LUMKMA. PacnpocTpaHeHue 1 ponb B 61oLieHo3ax.



Otnen MNnayHoBMaHbIE; 0COBEHHOCTU OpraHmn3aLmnm, XU3HEHHOMO LUMKa. PacnpocTpaHeHue 1 posib B 6MOLIEHO3aX.
OTaen XBowleBMaHbIE; 0COBEHHOCTY OpraHM3aLUmm, XM3HEHHOrO UMKNa. PacnpocTpaHeHne 1 ponb B 6MOLIEHO3aX.

Otaen ManopoTHMKoBUAHBIE. MponcxoxaeHe N 0CO6EHHOCTY OpraHM3aLMK NanopOTHUKOB. XXM3HEHHbIN LMK NanopoTHMKOB. PacnpocTpaHeHne NanopoTHUKOB B NMPUPOAE U UX PoSib B
6u1oLieHo3ax.

[emoHcTpaums. CxeMbl CTPOEHUS U XKM3HEHHBIX LIMKIIOB MXOB, XBOLLEN K nnayHoBs. PasnuyHble npeacTtaBuTeNnM MX0B, MNayHOB U xBoulen. CxeMbl CTPOEHNA NanopoTHUKa, APEBHNE
NanopoTHUKOBUAHLIE. Cxema nweHa pa3BUTUA NanopoTHUKa. PasnnyHble NpeacTaBUTeNn NanopoTHUKOB.

m JlabopaTopHas paboTta

M3yyeHune BHELIHEro CTPOEHMSI MXOB*.

/3yyeHne BHeLLHEero CTpoeH1s NanopoTHMKa*.
Tera 3.4
OTpen NonoceMeHHble pacTeHms (2 yaca)

MpouncxoxaeHne U 0CO6EHHOCTM OpraHU3aLMK rONIOCEMEHHBIX PACTEHMIA; CTPOEHME TeNa, XKMU3HEHHbIe (DOPMbI FOIOCEMEHHbIX. MHOroo6pasune, pacnpoCTpaHEHHOCTb MOMIOCEMEHHbIX, UX POSb B
6MOLIEHO3aX M MPAKTUYECKOE 3HaYeHKe.

e [leMOHCTpaumsi. CxeMbl CTPOEHMSI FOSIOCEMEHHBIX, LMK Pa3BUTUSI COCHbI. PasnnyHble NpeacTaBUTeNN rofIOCEMEHHBIX.
e JlabopatopHasi paboTta

M3yuyeHne CTpoeHns U MHOroobpasmnsi roIOCEMEHHBIX PacTeHMt*,

Tema 3.5

Otaen MokpbiTocemeHHble (LiBeTkoBble) pacTeHus (6)

TOCEMEHHBIX PACTEHWI; CTPOEHWE TeNa, XMU3HEHHbIe (POPMbI MOKPbITOCEMEHHbIX. Knacchl OaHoAoNbHbIE U [BYAOSbHbIE, OCHOBHbIE CEMENCTBA (2 CEMENCTBA OAHOAOSbHBIX U 3 CEMENCTBA
[BYRONbHBIX pacTeHuin). MHoroobpasue, pacnpocTpaHEHHOCTb LIBETKOBbIX, MX POJib B 6MOLIEHO3aX, B XKM3HM YENOBEKA U €ro X03s1MCTBEHHOW AEATENBHOCTM.

e  [leMOHCTpaums. CxeMa CTPOEHUsI LIBETKOBOIO PacTeHMUs!; CTPOEHUs LBETKA. LIMKN pasBUTMS LBETKOBbLIX pacTeHui (ABOMHOE OMnoA0TBOpeHue). MNpeacTaBuTenm pasindHblix ceMeicTs
MOKPbITOCEMEHHBIX PACTEHUM.

e JlabopaTopHble 1 npakTuyeckue paboTbl



M3yueHne CTPOEHMS MOKPLITOCEMEHHBIX pacTeHUIt*.

PacrnosHaBaHWe Hambonee pacnpocTpaHEHHbLIX pacTeHWI CBOE MECTHOCTM, ONpedeNneHNe NX CUCTEMAaTUYECKOrO MOJIOXKEHUS B XKMU3HU YenoBeKa*,

m OCHOBHbIE TOHSTHS. PaCTUTENbHBIN OpraHu3M. Huslime pacTeHus. OTaenbl pacTeHuid. 3eneHble, 6ypble 1 KpacHble BOAOPOCM.

Mxu, MnayHbl, XBOLLM, NANOPOTHUKA; XU3HEHHbIN LIMKN; CNOPOMUT U raMeToduT.

0/10CEMEHHbIE PACTEHUS; 3HAUEHME MOSABIEHUS CEMEHM; XU3HEHHBIN LMK COCHBI; CNOPOdUT 1 raMeToduT.

Bbiclume pacteHus. OTaesnbl pacTeHnid. MOKPbITOCEMEHHbIE PACTEHMS; 3HAUEHME MOSBIEHMS MI0AA; KM3HEHHBIN LMK LIBETKOBOrO PacTeHusl; CnopoduT 1 raMeToduT.

m Ymerns. O6bACHATL 0COBEHHOCTM OpraHU3aLMmM KNeTOK, OPraHoB M TKaHeit pacTeHuit. NpuBoanTL NpUMepbl PacnpocTpaHEHHOCTM BOAOPOC/EN, CMIOPOBbIX, FOOCEMEHHBIX W LIBETKOBbIX
pacTeHUit U XapaKTepu3oBaTb UX posib B GUOLIEHO3aX.

PA3JES 4

LlapcrBo XXuBoTHble (38 yacos)

Tema 4.1
O6wasn xapaKTepucTuKa }1MBOTHbIX (1 yac)

XXMBOTHBIN OpraHW3M Kak LenocTHas cuctemMa. KneTku, TkaHu, opraHbl M CUCTEMbl OPraHOB XXMBOTHBIX. PErynsiums )Xn3HeaesTeNbHOCTU XMBOTHbIX; HEPBHAs M SHAOKPUHHAS PErynsiumm.
OCO6EHHOCTU XU3HEAEesTENbHOCTU XUBOTHbIX, OT/IUYAIOLLME UX OT NPeACTaBUTeNei ApYrux LapcTs XUBOM Npupoabl. CUCTEMaTHKA KUBOTHBIX; TAKCOHOMUYECKUE KaTeropum; OAHOKIETOUHbIE 1
MHOrOK/1eTO4UHble (6eCno3BOHOUHbIE U XOPAOBLIE) XUBOTHbIE.

Tema 4.2

MoauapcrBo OgHokIeTOUHbIE (2 Yaca)

Obuwas XapaKTEPUCTUKa I'IpOCTEVILLIMX. KneTka 04HOKNETOYHbIX XMBOTHbIX KakK LIEIOCTHbIN OpraHun3mM, ocobeHHoCTH OpraHmsauun KneTok I'IpOCTEl\/'ILIJVIX, cneunanbHble opraHoMAabl. Pa3H006pa3me
I'IpOCTEl‘/IILIJVIX n nx posib B 6MOLI,EHO3aX, XKM3HW YenoBeKa M ero Xo3sMCTBEHHOW AeATENbHOCTU.

Tur1 Ca3PKOXKTYTUKOHOCLIbI; MHOrO06Pa3ne QOpM CaPKOAOBLIX U XKTYTUKOBbIX.
Tur1 CriopoBukw, CriopOBUKN — MaPasnThl YESI0BEKA U KUBOTHbIX. OCOBEHHOCTY OPraHU3aLmu MPESCTaBUTE/IEN.
Turl UHgy30pmm. MHoroo6pa3smne uH@y30pmi u ux posib B 6MOLEHO3aX.

e  [leMOHCTpaums. CXeMbl CTPOEHMS aMebbl, 3BINEHbI 3eneHoN 1 UHdY30pumn Tydenbki. MNpeactaBuTen pasindHbIX rpynn OAHOKNETOYHBIX.



e JlabopatopHasi paboTta
CrpoeHune nHgy3opun TydhenbKu.
Tema 4.3
MoauapcTBo MHoroknerouHble (1 yac)
O61yas XapaKTEPUCTUKE MHOMOK/IETOYHBIX KUBOTHBIX; THITbI CUMMETDMU. KITETKM U TKaHU XUBOTHBIX. [IDOCTENILINE MHOMOK/IETOYHBIE — YK, MX PACIPOCTPAHEHNE M SKO/IOMMYECKOE 3HAYEHME.
m [leMOHCTpaums. Tunbl CUMMETPUM Y MHOTOKIETOUHBIX XMBOTHbIX. MHOroobpasue ry6ok.
Tema 4.4
Tun KnweyHononocTtHble (3 vaca)

Oco6eHHOCTH OpraHu3aLImMK KULLIEYHOMOOCTHbIX. Becnonoe 1 nonoBoe pasMHoXeHne. MHoroo6pasve 1 pacnpocTpaHeHUe KULIEYHOMOMOCTHBIX; rMapouaHble, cuudouaHble 1 Kopanisl. Posb B
NPUPOAHBIX COOBLLIECTBAX.

m [leMOHCTpaums. Cxema CTpoeHus rMapbl, Meay3bl M KOIOHMW KOPanaoBbIX NOAMMOB. bruoueHo3 kopaniosoro puda. BHelwHee n BHyTpeHHee CTpOeHME KULLEYHOMOTOCTHBIX.
Tema 4.5
Tun Nnockue uepBu (2 vaca)

OcobeHHOCTU opraHu3aummn NNockmx Yepsei. CBO60AHOXUBYLLUME PECHUYHbIE YepBU. MHOro06pasne pecHUYHbIX YepBEl U MX posib B BroLeHo3ax. MpMUcnocobniennst K NapasuTnuaMy y niockmnx
yepBe; KMacchl COCanbLUMKOB U NEHTOUYHBIX YepBeit. MOHSTUE O XXU3HEHHOM LIMKIE; LMKIbI Pa3BUTUS NEYEHOYHOMO COCasiblUMKa M Bblubero LenHs. MHoroobpasme niaockux YepBein-napasuTtos;
Mepbl NPOhUIaKTMKK NapasnTapHbiX 3a60sieBaHWiA.

m [leMoHcTpaums. CXeMbl CTPOEHUS MIOCKMX YepBel, Beaylumnx CBOGOAHbIN U NapasMTUYECcKuii 06pas XM3HU. PaznnyHble NPeACTaBUTENM PECHUYHBIX YepBel. CXEMbl XKM3HEHHbIX LIMKI0B
NeYEHOUYHOrO COCasbLUMKA U BbIUbErO LIEMHS.

Tema 4.6
Tun Kpyrnbie uepsu (1 vac)

Oco6eHHOCTH OpraHu3aLmMK KpyriibiX YepBen (Ha NpuMepe ackapuabl yenoBeveckoit). CBO60AHOXUBYLLME U NapasUTUYECKUE KpYrible YepBU. LK pasBuTUA ackapuabl YeNoBEYECKOii; Mepsbl
NpoduNaKTUKL ackapuaosa.

o [leMoHCTpauus. CxemMa CTPOEHMS U UMK Pa3BUTUS ackapuabl YenoBeyeckoi. PasnnyHbie CBO60AHOXMBYLLIME M NapasuTiyeckue GopMbl KPYrbix YepBeii.



Tema 4.7
Tun Konbuatblie yepBu (3 yaca)

OCo6eHHOCTY OpraHM3aLM KonbyaTbIX YepBeii (Ha MpMMepe MHOMOLWETUHKOBOMO YepBs Hepeuabl); BTOPUYHAsA NOoCTb Tena. MHoroo6pasne KonbyaTbiX YepBeil; MHOMOLETUHKOBbIE 1
MasOLLETUHKOBbIE KOJbYATbIE YEPBU, MUABKU. 3HAUYEHWUE KONbYaTbiX YUepBei B BUOLIEHO3aX.

o [leMoHCTpaumsi. CxeMa CTPOEHMSt MHOMOLLETUHKOBOIO M MaNlOLWETUHKOBOrO KOsbYaTbIX YepBel. PasnnyHble NpeacTaBUTENM TUMA KOSTbYaTbIX YepBei.
m JlabopaTtopHas paboTa

BHeLLHee CTpoeHWe A0XAEBOrO YepBs.

Tema 4.8

Tun Monntocku (2 yaca)

OcobeHHoCTH opraHmnsaunn MONIIOCKOB, CMELLIaHHasa NoJsIoCTb TeENa. MHOFOO6p83Me MOJISTIIOCKOB; KlacChl BpOXOHOrMX, ABYCTBOPYATBLIX M FOIOBOHOMMX MOSITIIOCKOB. 3HaYeHNe MOJITHOCKOB B
61oLEeHO3ax. Posb B XXWU3HM YENOBEKA M Ero X03sMCTBEHHOW AEATENbHOCTU.

m [leMOHCTpaums. Cxema CTpoeHuda 6p}0XOHOFMX, [ABYCTBOPYaTbIX W rOSIOBOHOMMX MOMNIOCKOB. PasfinyHble NnpeacTaBuTenn T1na MossIOCKOB.

m JlaGopatopHas paboTa
BHelLHee CTpOeHME MOSIOCKOB.

Tema 4.9

Tun YneHucroHorue (7 vacos)

MponcxoxaeHne n 0cobeHHOCTN OpraHM3aumm YIeHUCTOHOrMX. MHOroobpasne YneHNCTOHOIMX; Kacchl pakoobpasHblX, MaykoobpasHbIX, HACEKOMbIX M MHOFOHOXKEK.

Knacc PakoobpasHble. Oblas xapakTepucTuka knacca pakoobpasHblx Ha NpUMepe peyHoro paka. Boiclume u Hu3wue pakn. MHoroobpasuve v 3HaueHne pakoobpasHbix B GuoueHo3ax.
Knacc Maykoobpa3sHble. Oblas xapakTepucTuka naykoobpasHbix. [aykun, CKOpnMoHsbl, Knewm. MHoroobpasme 1 3HayeHne naykoobpasHoix B 61oueHo3ax.

Knacc Hacekomble. MHoroobpa3ue HacekoMbix. Ob6Lasi xapakTepucTvka Kacca HaceKOMbIX; OTPsidibl HACEKOMbIX C MOJSIHLIM U HENOHbIM MeTaMopdo30M. MHOroobpasue u 3HayeHe HaceKoMbIX
B 6b1oueHo3ax. MHOroHOXKH.

e  [leMOHCTpaums. CxeMa CTPOEHUsI PEYHOro paka. PasnmuHble NpeacTaBUTENM HUBLWKX U BBICLUIMX Pakoo6pasHbiX. CXeMa CTPOEHs MayKa-KpecToBMKa. PasnnyHble NpeacTaBuTem
knacca. CXeMbl CTPOEHUS HACEKOMbIX Pa3/INYHbIX OTPSA0B; MHOTOHOMKEK.



e JlabopatopHasi paboTta

M3yyeHune BHELWHEro CTpOeHUst 1 MHOroobpasmnsi YneHUCTOHOrmnX*.

Tema 4.10 Tun Urnokoxxue (M3yvyaeTcs N0 YCMOTPEHMIO yuUTEN)

ObLwas xapakTepuctuka T1na. MHoroobpasve UrnokoXxux; knaccel Mopckue 3se3abl, Mopckue exu, FfonoTypun. MHoroobpasve 1 3Konormyeckoe 3HayeHue.

m [leMoHcTpaums. CxeMbl CTPOEHWs MOPCKOM 3BE3/ibl, MOPCKOr0 e€Xa M rofioTypum. CxemMa npuaoHHOro 6uoLieHosa.

Tema 4.11

Tun Xopposblie. becuepenHbie (1 vac)

MpovcxoxaeHne xopaoBblX; NoATUMbI 6ecyepenHbix M NO3BOHOYHbIX. Oblas xapakTepuctuka Tvna. Moatun becyepenHble: NaHUEeTHMK; 0COBEHHOCTH ero opraHv3aumm u pacnpocTpaHeHus.
m [leMoHCTpaums. CxeMa CTPOEHUS NTaHLETHUKA.

Tema 4.12

MoaTun NMo3BoHouHble (YepenHbie). Hapknacc Pbibbl (2 yaca)

0611as XxapaKTepuUCTUKa No3BOHOYHBIX. MponcxoxaeHue pbi6. O6Lias xapakTepuctuka pblb. Knacchl XpsieBble (akynbl U ckaTbl) U KOCTHbIE pbibbl. MHOroo6pasne KoCTHbIX pblb:
XPALLEKOCTHBIE, KUCTENEDHIE, ABOSKOABILLIALME 1 JTTyHENEDIE Pbi6Gbl. MHOroobpasne BUOOB 1 YepTbl MPUCNOCO6IEHHOCTU K cpefie 06UTaHUs. KONOrMYecKoe 1 X039MCTBEHHOE 3HayeHue pbI6.

e  [leMOHcTpauusi. MHoroobpasue pblb. CxeMa CTPOEHUS KUCTENEPLIX U NydenepbiX pbib.
e JlabopaTopHas paboTa

Oco6eHHOCTM BHELLHEro CTPOEHNS pbib B CBA3M C 06pa3oM XU3HU*,

Tema 4.13

Knacc 3emHoBoAaHble (2 vaca)

MNepBble 3eMHOBOAHbIE. Obuwas XapaKTepucTmka 3eMHOBOAHbIX KaK MepBbIX Ha3eMHbIX NO3BOHOYHbIX. beCXBOCTble, XBOCTaThHIE U 6e3Horne aMd)VIGMVI; MHor006pa3me, cpefa obuTaHus n
3KOMOrnyeckme 0cobeHHoCTH. CTDYKTypHO-(bYHKLlVIOHaJ'IbHaFI OpraHmsauunsa 3eMHOBOAHbIX Ha NpUMepe NAryLwKu. SKonoruyeckas ponb u MHOFOO6pa3Me 3EMHOBOAHbIX.

e  [leMOHcTpauusi. MHoroobpasue aMmbubuii. CxeMa CTPOEHUS KUCTENEPbIX Pbl6 U 3eMHOBOAHBIX.



e JlabopatopHasi paboTta
Oco6€eHHOCTM BHELLUHErO CTPOEHUS NAMYLWKM B CBA3M C 06pa3oM XM3HU*,
Tema 4.14
Knacc MNpecmbikarowmecs (2 vaca)

MpoucxoxaeHue penTunmini. OBLLas XapakTepUCTUKa NPECMbIKAIOLLMXCSA Kak NePBUYHOHA3EMHbIX XMBOTHbIX. CTPYKTYPHO-(bYHKLMOHAIbHAs OpraHn3aLms NPecMbIKatoLWMXCa Ha npuMepe auiep
Alepvubl. YelyiuaTtble (3Meu, Alepuubl U XaMeneoHb!), KpoKoaU bl U yepenaxu. PacnpocTpaHeHre 1 MHOroobpasue hopM penTuuii; NonoXeHne B SKOMOMMUYECKMUX CUCTEMaX. BbiMeplume
rpynnbl NPECMbIKAOLLMXCS.

m [leMoHcTpauus. MHoroobpasue npecMblkatowmxcsl. Cxema CTPOEHUSt 3eMHOBOAHbBIX U PENTUIUIA.
Tema 4.15
Knacc NMtnubl (3 vaca)

MponcxoXxaeH1e NTvL; NePBONTULbLI U MX MPEAKM; HacToALME NTUUbL. Kunerpyasle, nm netaowme; 6eckunesble, Unv 6eratoLime; NMHrBUHLI, UK Nnasatowme nTuubl. Oco6eHHOCTH
opraHvsaumm 1 akosnoruyeckas anddepeHUMpoBKa NeTaoWmx NTuL (NTULbI eca, cTenei U NycTbiHb, OTKPbITBIX BO3AYLLUHbIX MPOCTPAHCTB, 60/10T, BOAOEMOB U Nobepexuii). OxpaHa u
npuBAeYeHne NTUL; AOMALLHWE NTULbl. POsb NTUL B NPUPOAE, XXU3HU YESIOBEKA M €ro XO3MCTBEHHON AEATE/IbHOCTM.

e [leMoHcTpauusi. MHoroo6pasue nTuu. Cxema CTPOeHUs1 pENTUNIA U NTUL,.
e JlabopaTtopHasi paboTta

Oco6eHHOCTM BHELLHEro CTPOEHUS NTUL B CBSA3M C 06pa3oM XU3Hu*,

Tema 4.16

Knacc Mnekonutarowme (4 vaca)

MpoucxoxaeHve mnekonuTarowmx. Mepeo3sepu (YTKOHOC U exvnaHa). Huswwme 3Bepu (cymuyatbie). Hactosiwme 3Bepu (NnaueHTapHble). CTPYKTYPHO-(DYHKLUMOHANbHbIE 0COBEHHOCTM OpraHM3auum
MNEeKOMNUTAIOLMX Ha NpuMepe cobaku. IKosornyeckas posib MAEKOMMUTAOLWMX B NPOLIECCE Pa3BUTUS XKMBOW NPUPOAbI B KaiiHO30MCKOM 3pe. OCHOBHbIE OTPsiAbl MALEHTAPHbLIX MAEKOMUTAOLLMX:
HaceKOMOsIAHbIE, PYKOKPbIble, [PbI3yHbI, 3aliLeobpasHble, XULLHbIE, NAaCTOHOrMe, KUTOO6pa3Hble, HEMAPHOKOMbITHLIE, MAPHOKOMbLITHLIE, MPUMaTbl U Ap. 3HAYEHME MAEKOMNUTAOWMX B NPUPOAE U
XO3SMCTBEHHOW AeSTENbHOCTU YenoBeka. OXpaHa LenHbiX 3Bepei. [JoMalliHve MiekonuTatowme (KpynHbIA U MEeIKUIA poraTbiii CKOT M APYTUE CENbCKOXO3SIMCTBEHHbIE XMUBOTHbIE).

o [IeMOHCTpauusi CXeM, OTPaXatoLLMX 3KOMorMyeckyto amcbdepeHUMpoBKY MIekonuTatowmx. MHoroobpasme MaekonuTalmx. CxeMa CTPOEHUSt PENTUININ U MNEKOMNUTAIOLLMX.
e JlabopaTopHble 1 npakTuyeckne paboTsol

M3yueHune CTPOEHMsI MIEKOMUTAIOLIMX*,



PacrosHaBaHM1e XXMBOTHbIX CBOEN MECTHOCTM, onpeaenieHne nx CUCTEMaTUYECKOrO NMOMOXKEHUS U 3HAYEHNS U XKU3HW YenoBeKa*.
m DKCKypcuu. MnekonuTtatowme neca, CTernu; BoAHbIE MNeKonuTatoLwme.

o OCHOBHbIE rOHSTHS. XUBOTHBI OpraHn3M. OAHOK/IETOUYHBIE XMBOTHbIE. MHOMOK/IETOUHbIE XXMBOTHbIE. CUCTEMATUKA XKMBOTHbIX; OCHOBHbIE TWUMbl 6ECNO3BOHOUHbIX XXUBOTHbIX, UX
Knaccudmkaums.

OCHOBHblE TUMbI YepBeil, MX Knaccudukaums. JlydeBasi U ABYCTOPOHHSS CUMMETpPUS. BTopuuHas nonocTb Tena (Uuenom).

Monntocku. CMelaHHas nosnocTb Tena.

CucTeMaTUKa YIEHUCTOHOMMX; KNacChbl pakoobpasHbIX, NaykoobpasHbiX, HACEKOMbIX M MHOTOHOXKEK.

Tun XopaoBble. BHYTPeHHWUI OCEBOV CKENET, BTOPUYHOPOTOCTb.

Hagknacc Pblibbl. XpsileBble U KOCTHbIE pbibbl. MprcnocobneHns k BogHOMY 06pasy XM3HWU, KOHEUYHOCTH, XabepHblli annapat, popma Tena.

Knacc 3eMHOBOAHbIE. BecxBOCTbIe, XBOCTaThIe U H6e3Horme amcbmnbnmn. NMpucnocobneHns kK BOAHOMY M Ha3eMHOMY 06pasy XM3HM, hopMa Tesa, KOHEYHOCTM, OpraHbl BO3AYLIHOMO AblXaHusl.

Knacc MpecMmbikatolmecsi. MHOroobpasue NpecMbIKaloLMXCA: YellyiuaTble, KpoKoAWbI, Yepenaxu. MpucnocobneHuns K HaseMHOMy 06pasy u3Hu, opMa Tena, KOHEYHOCTH, OpraHbl
BO3AYLLUHOMO AbIXaHusl.

Knacc Mtuubl. MHoroobpasue ntuy. Mpucnocobnexuns k nonety, popMa Tena, KOHEYHOCTU, OpraHbl BO3AYLIHOMO AblXaHUS.

Knacc MnekonuTatowme. MHOroobpasme MIeKomnmTatoLWmx.

m YMeruns. OBbsACHATL 0COBEHHOCTM XUBOTHOMO OpraHuaMa. MpuBoaUTL NpUMeEpPbl PacipoOCTPaHEHHOCTU NPOCTENLUMX U XapaKTepU30BaTh WX Posib B 6MOLIEHO3ax.

O6bACHATL 0COBEHHOCTU OpraHM3aLMN MHOTOKJIETOYHOrO XXMBOTHOMO OpraHm3Ma. NpuBoauTL NpUMepbl PacnpoCTPaHEHHOCTM MHOMOK/IETOUHBIX U XapaKTepu3oBaTb UX posib B BUOLIEHO3ax.
MpvBOAMTL NpUMEPbI PacrpOCTPAHEHHOCTM MIOCKMUX U KPYTIbIX YePBEN U XapaKTepu3oBaTb UX Posib B BUOLIEHO3aX.

OBBACHATL 0COBEHHOCTM OPraHM3aLy MHOTOLLETUHKOBBIX Y MAJTIOLETUHKOBBIX KObYaTbIX YepBel. MpuBoanTb NpUMEpPbI pacipoCTPAHEHHOCTU YepBEN U XapaKTepU30BaTh UX Posib B
6u1oLeHo3ax.

O6bACHATL 0CO6EHHOCTU OpraHM3aLMKn MOJUTIOCKOB. MPYBOAWTL NPUMEPbI UX PacNpOCTPAHEHHOCTU U XapakTepu3oBaTb Posib B GMOLIEHO3aX.
O6bsACHSATb 0COBEHHOCTY OpraHM3aLmMK YIEHUCTOHOMMX. [PUBOANTL NMPUMEpPBI UX PacrpoCTPaHEHHOCTM U XapaKTepu3oBaTb posib B GUoLeHO3ax.
O6DBACHATb NPUHLMMBI OPraHU3aLMK XOPAOBbLIX XXMBOTHBIX U BbIAENSTb NPOrPECCUMBHBIE U3MEHEHUSI B UX CTPOEHUM.

O6bACHATbL NPUHLMNbI OpraHn3aunmn pbl6 W BblAENATb NMPOrpeccnBHbIE USMEHEHUA B UX CTPOEHUN.



O6bACHATb NMPUHLUMMbLI OpraHM3aumm aMbubuiA, BbIAENUTL NPOrPECCUBHBLIE U3MEHEHUSI B UX CTPOEHUM U MPOBOAUTbL CPABHUTESbHDIM aHanu3 C NpeakoBov Fpynnoi — pbibamu.

O6BACHATL NPUHLMMBI OpraHU3aLMK PenTUUIA, BbIAENSTb NPOrpeCCUMBHbBIE U3MEHEHUSI B UX CTPOEHUM U NMPOBOAWTL CPaBHUTESbHBIN aHan13 ¢ NPeaKoBo rpynnoi — aMmbubusmu.

O6bACHATb NMPUHLUMMbLI OPraHW3aUmMK MWL, BbIAENSTb NPOrPeCCUMBHBLIE U3MEHEHUSI B UX CTPOEHUM W MPOBOAUTL CPAaBHUTESNbHbIA aHanu3 C NPeaKoBOM FPYNMoi — penTuansaMu.

O6bACHSATb NMPUHLUMMbLI OPraHWM3aLMy MIEKONUTAIOLWMX, BbIAENSATL MPOrpecCUBHBIE U3MEHEHWSI B MX CTPOEHWUW M NPOBOAUTL CPAaBHUTENbHbIN aHanU3 C NPeAKOBON rpynnovi — penTUInSIMU.
PA3[EN 5 LlapcTBo Bupycsli (2 yaca)

O6LUas xapaKTepUCTUKa BUPYCOB. MCTopuUs Mx OTKpbITMS. CTpOeHWEe BUpYCa Ha NpuMepe Bupyca TabauHoit Mo3anku. BaMMoaeincTemne BUpyca 1 KNeTku. Bupycbl — Bo36yaAMUTENM OMacHbIX
3aboneBaHnin Yenoseka. MpodunakTika 3abonesaHns rpunnoM. MponcxoxaeHe BUPYCOB.

. [JemoHcTpaumns. Mogenu pasnmuHbiX BUPYCHbIX YacTuumL,. Cxembl B3anMoaencTBuS BUpPYyCa U KNETKN Npv rOPpU30HTa/IbHOM U BEPTUKAJIbHOM TUNE Nepeaayun MHd)EKLI,VIVI. Cxembl,
OTpaXatoLwme npouecc passuUTna BUPYCHbIX 3aboneBaHui.

OcHoBHble noHATHS. Bupyc, 6akTepurodar. BaaumMoaeicTeme Bupyca U KNeTku. BupycHble MHbEKUMOHHbIE 3a60/1eBaHUsl, MEPbl MPOMUIAKTUKH.

Ymerns, O6bACHATb NPUHLUMMBI OPraHM3aLMK BUPYCOB, XapaKTep UX B3aUMOAENCTBUS C KNETKOM.

3akntoyeHue (1 yac)

OCo6eHHOCTb OpraHM3aLmmn, MHOroobpasue XMBLIX OPraHU3MOB; OCHOBHbIE 061aCTU NMPUMEHEHUS BUONTOMMUYECKUX 3HaHUI B NPaKTUKe CENTbCKOMO XO3SMCTBa, B PsiAe OTpaciell MPOMbILWIEHHOCTH,
MpuW OXpaHe OKpYXKaloLLel cpeabl U 340POoBbs YENoBeka.

Pe3epBHoe Bpemsa — 1 yac.
Tpe6oBaHus K YPOBHIO NOArOTOBKM yvalmxcs 7 Knacca
B pe3ysibTare n3y4eHnss 6HO/IOrumn yHEeHNK JOIDKEH
3HaTb/MOHMUMATDb
- IPHU3HaKHN 6MOJIOrMYECKNX 06 BEKTOB:. XVBbIX OPraHVW3MOB; KJIETOK M OPraHU3MOB PACTEHWM, XMBOTHbIX, TPMOOB 1 6aKTEPWIA; pacTEHMUIA, XXMBOTHBIX U TPUOOB CBOEMO PErvioHa;

- 06BACHATH: POIb 6M0NOrMM B hOpMUPOBAHNM COBPEMEHHON €CTECTBEHHOHAYUYHOMN KApTUHBI MMUPA, B NPaKTUYECKON AEATENbHOCTM JIIOAEN U CaMOro YYeHMKa; pOACTBO, OBLHOCTb
NMPOUCXOXAEHNS W SBOMIOLMIO PACTEHUI M XKMBOTHBIX (Ha NpUMEPE COMOCTABNEHNUS OTAENbHBIX MPYMN); Posib PA3NNYHbLIX OPraHU3MOB B XXU3HU YEOBEKa 1 COBCTBEHHO AeATENbHOCTY;
B3aMMOCBSAI3/ OPraHWU3MOB U OKpY>KatoLLen cpefbl

- n3y4qartb 6nosornyeckne 0658I{Tblhﬂp0lle€(:bl.' CTaBuTb Bronormyeckme SKCNEPUMEHTDI, ONUCbIBATb U 06BACHATD pe3ynibTaTbl ONbITOB; Habntogatb 3a POCTOM U pa3BUTUEM paCTeHVIl\/'I n
XMBOTHbIX, MOBEAEHUEM XXMUBOTHbIX, CE30HHBIMN U3MEHEHMNAMU B NPUPOAE; paCcCMaTpuBaTb Ha rOTOBbIX MUKPOMpPeEnapaTax U OonncbiBaTb 6uonornyeckne o6bLeKTbI;



- pacrio3HaBaThb M ONMMNCbIBATh. Ha Tabnmuax 0OCHOBHbIE YacTu U OopraHouAbl KJIETKU, Ha XMBbIX obbekTax u Tabnuuax OpraHbl UIBETKOBOI0 pacTteHus, opraHbl U CUCTEMbl OPraHOB XXUBOTHbIX,
PacCTeHUA pa3HblX OTAENO0B, XXUBOTHbIX OTAENbHbLIX TUMOB N KNaCcCoB, Hanbonee PacnpoCTpaHEHHbIE PAaCTEHUA U XNUBOTHbIX cBOEMN MECTHOCTU, KyNbTYPHbIE paCTEHNUA U AOMALUHUX XXUBOTHbIX,
CcbenobHble U SA0BUThLIE FpVI6bI, onacHble Ansa YenoBeEKa PpacTeEHNA N XXUBOTHbLIE;

- cpaBHHMBaTb bnonornyeckne o6bekTbl (KNeTKN, TKaHW, OpraHbl U CUCTEMbl OPraHOB, OpPraHn3Mbl, HpGﬂCTaBMTEﬂeVI OTAENbHbIX CMCTEMATUYECKMX IPyNM) U AenaTb BbiIBOAbl HA OCHOBE
CpaBHEHUA;

- onpegensTe NPUHAANEXHOCTb BMONOrMUYECKUX O6BEKTOB K OMNpeaesieHHol cucTeMaTMyeckoit rpynne (Knaccudukaums);

- dHaJIN3MPOBaTh 1 OYEHNBATh Bo3aeincTemne d)aKTopOB 0pr>|<a+ou.1e171 cpenbl, q)aKTOpOB pUCKa Ha 3A0pOoBbE, MoCNeACTBUN AeATENBHOCTU YENOoBEKa B 9KOCUCTEMAX, BNUAHUNE COBCTBEHHbIX
MNOCTYNKOB Ha XXMBbl€ OPraHn3Mbl U SKOCUCTEMbI;

- IPOBOANTb CaAMOCTOATE/IbHBIH MONCK GMOJIOrMYECKOH MHEOPMAaLMH: HAXOANTb B TEKCTE YUEOHMKA OTIMUMTENbHBIE NPU3HAKM OCHOBHbIX CUCTEMATUYECKUX Ipynn; B BMONOrMyecKkmx
C/I0BapsIX M CNpaBOYHMUKAX 3Ha4YeHnst BMONOrMyeckmx TEPMUHOB; B Pas/iNYHbIX UCTOYHUKAX HEOHX0AMMYO MHGOPMALIMIO O XMBbIX OpraHM3Max (B TOM YMCIIe C UCMOJSIb30BaHNEM
MHMOPMALIMOHHBIX TEXHOMOMMIA);

MUCNOJb30BaTb NPUOGPETEHHbIE 3HAHUA U YMEHUS B NPAaKTUUECKOW AeATENbHOCTU M NOBCEAHEBHOMN XU3HUANS:
cobnoaeHnst Mep NpoduNakTUKK 3a6011eBaHI, Bbi3bIBAEMbIX PACTEHMAMM, XMBOTHbIMK, 6aKTEPUAMM, rpMbaMK U BUpYCaMu;

OKa3aHu1s MepBoii MOMOLLM NpY OTPaBNEHUN SAOBUTIMUA FPUBAMM, PACTEHUAMM, YKyCaX XMBOTHLIX; COB/IOAEHUS NPaBW/ NMOBEAEHMS B OKPYXXalOLLEN CPeae; BblpallMBaHWUs U Pa3MHOXEHUS
KYNIbTYPHbIX PaCTEHWUI U AOMALLHUX XXUBOTHbIX, YXOA@ 3@ HUMMU;

buosorus 8 kiacc (68 yacos)
COJEPKAHHE YYEBHOH ITPOIPAMMBI

Paznenl. YenoBek kak Ouosiornyeckuii Bui. (2 4)

UenoBek Kak 4acTb KUBOM MPUPO/IbL, MECTO YETIOBEKA B CHCTEME OPraHNIECKOro Mupa. YepThl CX0/ICTBA YeloBeKa U 5KUBOTHBIX. CXOZCTBO U Pa3IMyMsl YeJIOBEKa 1
YeJI0BEKOOOPa3HbIX 00e3bsH. YeIoBEeK pa3yMHBIN.
Pa3nen 2. [Ipouncxoxaenue yeaoBeka (3 u)

Buonoruueckue u coumanbHble (haKTOpbl aHTPOIIOCOLIMOTeHe3a. JTarbl ¥ ()aKTOpbI CTAHOBJICHUS YelioBeKa. Pachl yenoBeka, X MPOUCXOXKICHUE U €IMHCTBO.
Paznen 3 Kparkasi ucropusi pasBuTHsI 3HAaHMI 0 CTPOCHUH U (PYHKIHUSX OPraHU3MAa YesloBeKa (2 u)

Amnaromusi, husnoNorus, rurueHa. Benvikue anaromel, ¢usuonory: I unmokpar, Knasmuii I'anen, Auapeac Besanuii. Pazsutue.
Paznen 4. O61mii 0030p crpoeHust U (PyHKIMIT OpraHu3Ma 4yesioBeka (4 u)

Knerounoe crpoenue opranmnsma. TkaHu: sMUTEINATIbHBIE, COSAMHUTENBHbIE, MbIILIEYHbIE, HepBHas. OpraHbl YelnoBeuecKoro opranmsma. CucTeMbl OpraHoB.
B3aumocBsi3b OpraHoB U CUCTEM OPraHOB Kak OCHOBA TOMEOCTa3a.
Paznen 5. Koopauuanusi u peryssius (13 4)



Tymopanvnas pecynavusa

I'ymopanbHas perymnsmus. XKene3sl BHyTpeHHEN cekpeltun. [ OpMOHBI ¥ X poJih B 0OOMEHHBIX Iporieccax. HepBHO-TyMOpasibHas peryJIsiusl.
Hepenasa pezynayus

-HepsHnas peryssiimst. 3HadeHue HepBHOM cucteMsl. LleHTpansHas u neprdeprdeckas HEpBHbIC CUCTEMBL. BereraTnBHas 1 cOMaTHYeCKasi 4aCTH HEPBHOW CHCTEMBI.
Pedrexc; npoBezieHre HEPBHOTO UMITYIIbCA.

Crpoenne 1 (hyHKITMH CIIMHHOTO MO3Ta, OT/IENIOB TOJIOBHOTO MO3Tra. bosbiiie mosmyiapusi TojioBHOro Mo3ra. Kopa 6ombimx mosymiapyii. 3HadeHre KOpbl OOJTBIINX
MOJTyILIAPUH U €€ CBSI3U C APYTMMHU OTAETIaMU MO3Ta.

Opranbl 9yBCTB (aHATM3ATOPHI), MX cTpoeHue, GyHKIwr. CTpoeHue, (yHKIIMM U TUTHEeHa opraHoB 3peHus. CTpoeHne 1 GyHKIMU OpraHoB ciryxa. [Ipemxynpexnenne
HapyIeHuit ciyxa. Oprasbl ocsi3aHus, BKyca, 000HsHUS. [ uTHeHa OpraHoB 4yBCTB.

Pa3nen 6. Onopa u nBuxkenne (8 1)

Ckerer 4esioBeKa, €ro OTENbI: OCEBOM CKEJIET, CKEJIEThI TOsICOB KOHEUHOCTeH. OCOOSHHOCTH CcKesleTa YeroBeka, CBsi3aHHbIE C TPYIOBOM JESTEITHHOCTHIO U
npsiMoxoskieHreM. CocTaB M CTpOeHHE KOCTel: TpyOuaThle 1 ryouarbie KocT. Poct kocteil. BozpacTHbIe H3MeHEHUs B CTPOEHUM KOCTH. THITbI COSMHEHHUS KOCTEH.
3a0os1eBaHMs OTIOPHO-IBUTATENILHOM CUCTEMBI U UX MPO(]HUIIaKTHKA.

Mpmeunas cucrema. CTpoeHue v pa3Butre MbIiil. OCHOBHBIE TPYIIITBI MBI, MX (GyHKIMH. PaboTa MBI, cTaTHYecKast M AMHAMITYecKast Harpys3ka. Posib HepBHOM
CHCTEMBI B PETYJISILIMK pa0OThI MBIIIIL. Y TOMJIEHHE MBI, POJIb aKTUBHOT'O OT/IbIXa B BOCCTAHOBJICHUH aKTUBHOCTH MBIIIIEYHOMN TKaHU. 3HaUeHHEe (PU3UYECKON KYIbTYpPhI
U peKUMa TPpyJia B IPABIIIHHOM (POPMHUPOBAHHN OTIOPHO-IBUTATEILHONW CUCTEMBI.

Pa3nen 7. BuyTpenHsisi cpeaa opranusma.(4 1)
Pa3nen 8. Tpancnopt Bemectsn (5 )

Ceparie, €ro CTpOCHUE U PETYIISIUS eI TeIHbHOCTH; OOJIBIION U MaJIbIii Kpyru KpoBooOpareHus. JlumdooOparmenue. J[Brxenne KpoBu 1o cocynam. KpossiHoe
napieHue. 3a00eBaHusl OPraHOB KPOBOOOPAIIICHHS, X TIPETYPEkKICHHUE.
Paznen 9. pixanue (5 9)

[oTpeGHOCTH Opranm3ma yeoBeka B KUCIopoe Bo3ayxa. Opransl qpixanust. CTpoeHHe OpraHoB JbixaHus. [{prxarensHble ABHKEeHUs. [ a3000MeH B JIETKHX, TKAHSX;
TIEPEHOC Ta30B APUTPOITUTAMH U TUIa3MOM KpoBU. Perymsiims npixanust. ickyccTBeHHOE AbixaHue. [ oocoBoii armapar. 3a00ieBaHNs OpraHOB JIbIXaHHS, UX
NpeIyNpEKACHHE.

Pa3nen 10. IlnmeBapenue (6 9)

[TurarenpHBIC BENIECTBA U MIUIIEBBIE IPOAYKTHL [ I0TpeOHOCTH YeIoBeKa B MHUIIIE U MUTATEIbHBIX BellecTBax. Butamunel. [TumeBapenne. CtpoeHre 1 (YyHKIIUMH OpraHOB
nvieBapenyst. [IuieBapurtenbHbIe sKeNesbl: eUYeHb U MOMKETyI0uHast Jkerie3a. ITarlbl MPOLECCOB MUILeBapeH . 3a00IeBaHus OPraHOB MUIIEBApEHUs, UX
npenynpexaenue. [IpoduiakTika TIMCTHRIX WHBA3HNA, MUIIEBBIX OTPABICHUH, JKETyI0YHO-KUIIICYHBIX 3a00JeBanuil. [ urreHa muranus.

Koneunsie nmpomykTsl 0OMeHa BetiecT. Opransl BoiienneHus. [louku, ux ctpoenne u Gpynkimu. O6pa3oBanre Movn. Postb K0XkKH B BBIICTICHUU U3 OpraHUu3Ma
MPOIyKTOB OOMEHA BEIIECTB. boe3Hr OpraHoOB BHIIETICHHS, UX MPEAYIPEIKICHHE.

Pa3jnen 11. O6meH BemecTB U YHepruu. (34)
Paznen 12. Boinesenue (24)
Pa3nenl3. [lokpoBbl Teqa (4 u)

Crpoenne u (yHKIMU KOXKHU. PoIh KOXKH B TeTUTOpEry isiiuy. 3akanuBanue. [ urneHndeckre TpeOOBaHMS K ofek e, 00yBU. 3a00IeBaHIS KOKU U UX TIPETYIPEKICHHUE.
[podunaxrika 1 nepas MOMOIIb [P TEMJIOBOM, COJTHEUHOM yIapax, 0OMOPOKEHUH, 3JIEKTPOLIOKE.

Pa3nenl4. Pa3mHoskenne u pa3purue (3 u)
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Cucrema OpraHoB pa3MHOXKEHHUS; CTpoeHHe U ruruena. OmioforBopenue. BuyrpuyrpoOnoe pazsutue, ponsl. Jlakramus. Poct u pazButie pedeHka.
Paznenl5. Boiciiasi HepBHas AeSITEJILHOCTD (4 9)

Pechriekc — ocHoOBa HepBHOM AesttennbHOCTH. Bunpl pediekcoB. @opmbl oBeaeHus. OcoOeHHOCTH BBICIICH HEPBHOW EATEbHOCTH M TIOBEICHHUS YeTOBEKa.
[To3naBarenbHbIE Nporiecchl. TopMokenue. Turbl HepBHOU cucTeMbl. Peus. Mbninienue. Cosnanue. bruonornyeckue purMbl. CoH, €ro 3Ha4eHUe ¥ TUrheHa. [ uruena

TpyAa.

IIPAKTHYECKAA YACTb IIPOI'PAMMBI:

JIABOPATOPHBIE PABOTHI.

1o teme «OQ0muMii 0030p OpraHnu3Ma 4eJI0BeKa)

nabopatopnas padora Ne 1 «CtpoeHue >KUBOTHOM KIETKH

naboparopnas pabota Ne 2 «TkaHu»

no treme «KoopauHauus u peryasiuus

nabopartopHast padota Ne 1 «be3ycnoBHbBIN pediekc yemoBeKa»

nabopartopHas padota Ne 2 «O0beM BHUMaHUS»

naboparopnas padota Ne 3 O0beM MaMaTu MPH MEXaHUYIECKOM 3aITOMUHAHHID)

no treme «Onopa u ABUKEHH €

nabopartopHast pabora Ne 1 «CBoiicTBa ACKaIBIIMHUPOBAHHOMN M MPOKAJIEHHON KOCTeH. XMMUYECKHU COCTaB KOCTH. MUKPOCKOMTMYECKOE UCCIICIOBAHNE
KOCTHOU TKaHW»

naboparopnas pabota Ne 2 «Omnpesenenre npyu BHEITHEM OCMOTPE MECTOIONIOKEHHUST OTIENBHBIX KOCTeH 1 MbIil. Onpenenenne GyHKIUN KOCTEH, MBIIIII,
CYCTaBOBY»

naboparopnas pabota Ne 3 «BpIsiBlIeHHe HApYIIEHHs] OCAHKU U COXpaHEHHUE MPaBUILHOM OCAHKHU B TIOJIOKEHUU CUJIS U CTOS»
nabopartopHast pabota Ne 4 «BrisiBiIeHHE THOKOCTH TTO3BOHOYHUKAY

no reMe «BHyTpeHHss cpea opraHuzMa»

naboparopnas padota Ne 1 « MHKPOCKOTUYECKOE CTPOSHUE KPOBU YEIIOBEKA U JIATYIITKH)

no reMe «TpancnopT BemecTB»

nabopatopnas padora Ne 1 «[lozxcyer mysbca B pa3HBIX YCIOBUSAX

naboparopnas padota Ne 2 «[IpreMbl OCTAaHOBKU KPOBOTEUCHUI

1o Teme «/IpIxanue»

naboparopnas padota Ne 1 «CpaBHeHHE OpraHOB JIbIXaHHUS YeJIOBEKA M KPYITHOTO MJIEKOIHUTAIOIIETO»

no reme «IInmesapenue»

naboparopnas pabota Ne 1 «KaduecTBeHHbIE peakluy Ha YTIIEBOJIBI»

naboparopnas pabota Ne 2«Crtpoenne poToBoi monoctu. 3yobl. CITIOHHBIC KeTe3bD»

nabopatopHas pabora Ne 3 «/leiicTBre CIIIOHBI HA Kpaxmai

nabopartopHast pabora Ne 4 «JleiicTBHe aHTHOMOTHKOB Ha (DEPMEHT CITFOHBI

nabopartopHast pabota Ne 5 «l{BeTHbIC peakiny Ha OEJI0K»



naboparopnas pabota Ne 6 «[luiieBapeHre B KeIyaKe»

TpeboeaHusa K ypoeHI0 N0020MOBKU y4ausuxca 8-20 Kaacca:

Yuyaujuecs 8 peaysabmame yceoeHus pa3oesna 00X HbI 3HaMb, MOHUMAMb:

® NPU3HaKU CXOACTBA U OT/INUYMNA YENOBEKA U XKUBOTHbIX;

® CYLLHOCTb BUOMOrMYECKMX MPOLLECCOB: 0bMeHa BELLECTB 1 NPEeBPaLLLEHNA SHEPTUM, MUTAHWE, AblXaHWe, TPAHCMOPT BELLECTB, POCT, Pa3BUTME, Pa3MHOMEHUe, perynauma
KM3HeaeATeIbHOCTU OpraHU3mMa;

® 0CO6EHHOCTU OpraHN3Ma YeN0BEeKa: ero CTpoeHUs. usHeaeaTeNbHOCTH, BbiCLIEN HEPBHOW AeATENbHOCTM U NOBEeAEHUA.

Yuawuecsa 0omHbI ymemo:

® 06BACHATL: PONb BNOMOMMM B MPaKTUYECKOW AEATENbHOCTU MI0AEN U CAMOT0 YYEHMKa, 3HaYeHMe PasIMYHbIX OPraHU3MOB B KM3HM YeI0BEeKa, MECTO U PO/ib Ye/I0BEKa B
npupoae. 3aBUCMMOCTb 3[10P0BbA OT COCTOAHUA OKPY*KatoLei cpedpbl, NPUYNHBI HAaCNeACTBEHHbIX 3a60/1eBaHNIN U CHUKEHME UMMYHUTETA Y YeN0BeKa, PO/ib TOPMOHOB U
BUTAaMWHOB B OpraHn3me, BAMAHWE BpeAHbIX MPUBbLIYEK HA 340POBbE YEN0BEKA;

® 1M3y4aTb: CAaMOro cebs 1 NPOoLECChl XU3HeAeATeNbHOCTU YeI0BEeKa, CTaBUTb BMONOTMYECKNE SKCMEPUMEHTbI, 06 BACHATL Pe3ynbTaTbl OMbITOB.

® pacno3HaBaTb W ONUCLIBaTb: Ha TabAMLLAX OCHOBHbIE OPraHbl M CUCTEMbI OPraHOB Ye/1I0BEKa;

® BbIABAATb: B3aMMOCBA3b 3arPA3HEHMA OKPYXKatoLen cpeabl U 340pOBbA YeN0BEKA, B3aMMOAENCTBME CUCTEM M OPraHOB OPraHM3Ma YesloBeKa;

® CPaBHMBATb: YeI0BEKA N MIEKOMMUTAIOLINX M AeNaTb COOTBETCTBYIOLLME BbIBOADI;

* onpeaenaTb: NPUHAANEKHOCTb YeIOBEKA K K onpeae/ieHHON cucTemaTUyecKol rpynne;

® aHa/NIM3MPOBaTb U OLIEHMBATb: BO3AeNCTBUE GaKTOPOB OKPY»KatoLen cpepl, pakTOPOB PMCKa Ha 340POBbE YENOBEKA;

® NPOBOAMTbL CAMOCTOATENbHbIN NOMCK BUONOrMYECcKon NHPOPMaLUK: B TEKCTE yYebHMKa, BMONOTUYECKUX CI0BAPAX U CMPaBOYHMKAX, TEPMUHOB, B 3/1EKTPOHHbIX U34aHUAX
n NIHTepHeT-pecypcax;

® UCMO/1b30BaTb NPUOBPETEHHbIE 3HAHUA U YMEHUNA B MPaKTUYECKON AeATENbHOCTU U NOBCEAHEBHOW XU3HN ANA:

e cobntoaeHna mep npoduUnakTMKm 3abonesaHunit; TpaBMmaTMaMa; ctpeccos; BUY-nHbeKumMu; BpeaHbIX NPUBbIYEK; HAPYLLEHMUA OCaHKU, 3PEHMSA, CYXa;

® OKa3aHuA NepBoit MegULMHCKOW NOMOLLM NPU OTPaBAEHUN; YKYCaX XUBOTHbIX; MPOCTYAHbIX 3a60/1eBaHNAX; OXOorax, TPaBMaXx, KpOBOTEYEHUAX; CNaceHNN YyToNaloLLero;
* palMoHanbHOM OpraHM3aLmn Tpyaa n oTapixa, cobaloaeHme npasua NOBeAEHUA B OKPYKatollel cpeae;

* NpoBeaeHWA HabnloaeHWI 3a COCTOAHNEM COBCTBEHHOro opraHn3ma

® NCMO/1b30BaTb NPUOBPETEHHbIE 3HAHUA U YMEHUA B MPAKTUYECKON AeATeNIbHOCTU U NOBCEAHEBHOW XU3HN ANA:

e cobntoaeHma mep npodunakTMKM 3abonesaHunil; TpaBmaTMamMa; ctpeccos; BUY-nHbeKumMu; BpeaHbIX NPUBbIYEK; HAPYLLEHMUA OCaHKU, 3PEHMSA, CYXa;

® OKa3aHuA NepBoit MegULMHCKOW NOMOLLM NPU OTPaBAEHUN; YKYCaX XUBOTHbIX; MPOCTYAHbIX 3a60/1eBaHNAX; OXOorax, TPaBMaXx, KpOBOTEYEHUAX; CNaceHUN YyToNaloLLero;
* paLMOHaNbHOW OpraHM3aumn Tpyaa u oTapixa, coboaeHme Npasua NOBeAeHUA B OKPYKatolLel cpeae;

* nposeaeHuA HabaloaAeHWI 3a COCTOAHNEM COBCTBEHHOIO OpraHmn3ma.



buoaorus 9 kiacc (68 yacos)

CopepxaHue yyebHoro npegmeTa:
BeeneHue (14)

MecTo kypca «O6Las 6Guonormsi» B cUCTEME eCTECTBEHHOHAaYYHbIX ONCLMMNWH, a Takke B Guonornyecknx Haykax. Llenum n sagaum kypca. 3HavyeHve npegmeTa ans
NMOHUMaHUSA eMHCTBA BCEro XXUBOro, B3aUMOCBSA3M BCEX YacTel bruocgepbl 3emnu.

Pasgen 1. CTpyKTypHasi opraH13aums XuBbIiXx opraHu3amoB (15 yacoB)
XuMuyeckas opraHusaums KIneTku

OneMeHTHbIV cocTaB KneTKU. PacnpocTpaHEeHHOCTb 3NIEMEHTOB, UX BKMaj B 06pa3oBaHUe XXUBOW MaTepUmn 1 0B6EKTOB HEXUBOW Npupoabl. MakpoaneMeHTbl,
MUKPO3IIEMEHTbI; UX BKNaj B 0Opa3oBaHMe HEOPraHWYEeCKNX 1 OPraHNYeCcKMX MONEKY XXMBOrO BELLEeCTBa.

HeopraHquCKme MOneKynbl XXMBOro BeuwlecTea: Boga; XMMU4eCckme CBOWCTBA K Buonoruyeckas ponb. Conu HeopraHn4ecknx KMcnoT, nxX Bknaa B obecneyeHne
npoueccoB XU3HeaeATelibHOCTU 1 nogaep>xxXaHme romeocTtasa. Ponb KaTMoHOB 1 aHNMOHOB B o6ecneyeHnmn npoLueccoB XN3HeaeATellbHOCTU. Ocmoc n ocmoTu4veckoe
OaBlieHne; OCMOTUYEeCKOe NOCTYyMnIieHne MOJI1EKYIT B KINETKY.

OpraHunyeckune monekynbl. buonornyeckue nonumepsbl — 6enKn; CTPYKTypHasa opraHm3aums. PyHkumm 6enkoBbix Monekyn. Yrnesoabl. CTpoeHne n bnonornyeckas
posb. >Knpbl — OCHOBHOW CTPYKTYPHbIA KOMAOHEHT KITETOYHbIX MeMOpaH 1 MCTOYHUK aHeprun. [JHK — monekynbl HacneacteeHHocTu. Pegynnukauma OHK,
nepegada HacnencTBeHHON MHopMaLumn U3 NOKoNeHUs B nokoneHue. lNepegava HacnegcTBeHHOW MHopmauumn n3 gapa B uMtonnasmy; TpaHekpunumd. PHK,
CTPYKTYypa 1 yHKUMK. IHOpMaLNOHHbIE, TPAHCNOPTHbIE, pubocomanbHble PHK.

OOmeH BewecTB U Npeobpa3oBaHMe 3HepPruun B KneTke

OO6MeH BeLLECTB M NpeBpaLLeHe 3HeprMmn B KneTke. TpaHCNopT BELLECTB Yepes KNeTouHy MeM6paHy. MHo- 1 daroumtos. BHYTpUKNeToYHOE NULEBapEHE 1
HaKoMMeHne SHepPrun; pacLLensieHne rmoKko3bl. BrocrHTes GenkoB, XKNPOB 1 YINeBOOOB B KIETKE.

CtpoeHue 1 hyHKLUMU KIeTOK

MpokaproTuyeckue kneTkn; gopma 1 pasmepbl. CTpoeHne umMTonnasmbel 6akTepranbHOW KNeTkn; opraHnsaums metabonmama y npokapuoT. FeHeTndeckuin annapart
OakTepuin. CnopoobpasoBaHue. PaamHoxxeHne. MecTo 1 ponb NpokapuoT B OMOLIEHO3aX.

OykapuoTuyeckas knetka. Lintonnasma aykapmoTtumdeckon knetkn. OpraHennbl LMTONNasMbl, UX CTPYKTypa U dyHKUMK. LintockeneT. BkroyeHusl, 3Ha4eHre 1 porib B
MeTabonuname kneTok. KnetouyHoe 94po — LIEHTP yNpaBeHus XXU3HeaesTeNbHOCTbo kNneTkn. CTPYKTYpbl KNeTOYHOro sapa: saepHas obonodka, XpoMaTuH
(reTepoxpomatuH), aapbIko. OCOBEHHOCTN CTPOEHUSA PACTUTENBHON KMNETKN.

[eneHuve kneTtok. KneTkn B MHOroKneTouHoM opraHuame. [oHsmue o dugbghepeHyuposKe KremoK MHO20K/1emMOYHO20 opaaHu3ma. Mumomuyeckuli YuKn:
uHmepasa, pedynnukauyus JHK; Mmumos, ¢haszbl Mumomu4eckoz2o 0esleHUs U npeobpa3osaHusi XpOMOCOM, BUONOrMYECKUIA CMbICH U 3HaYeHne MuTo3a (6ecnonoe
pa3MHOXXeHWe, POCT, BOCMOMTHEHNE KITeTOYHbIX NOTEPb B (OU3NOMOrMYECKMX 1 NATONOrMYECKMX YCNOBUSX).



KnemoyHas meopusi cmpoeHusi op2aHU3MO8.
» JlabopaTtopHas paboTa
CTpoeHune kneTok bakTepui, pacTEHUN N XMBOTHbIX HA FOTOBbLIX MUKpONpenapaTax
Pasgen 2. PaamHOXeHMWe n nHguBmayanbHoe pa3ButMe opraHM3mMoB (5 yacoB)
Pa3mMHoOXeHne opraHM3moB

CyLLHOCTb 1 POPMbI Pa3MHOXEHWUA OpraHM3MoB. Becrnonoe pa3MHOXeHe pacTEHUI U KUBOTHbLIX. MoNoBoe pasMHOXKEHME XUBOTHLIX U pacTeHuin; obpasosaHe
MOIOBbIX KNETOK, OCEMEHeHMe 1 ONnoaoTBOpeHVe. bronornyeckoe 3HaYeHve NonoBoro pasmHoXeHus. [a-memozeHes. [epuodbl 06pa3oeaHus MOM08bIX KIeMmoK:
pasMHoXeHuUe, pocm, cospesaHue (Melio3) u ghopmuposaHue nomnosbix knemok. OcobeHHocmu criepmMamoz2eHe3a u ogozeHe3a. ONnoaoTBOPEHNE.

MugnBugyanbHoe pa3BUTUE OPraHU3MoB (OHTOreHe3s)

OMmOpuoHanbHbIN nepuog passuTus. OCHOBHbIe 3aKOHOMePHOCMU OpobieHuUsT; obpa3osaHue 0OHOCTOUHO20 3apodbiwa — bracmysbsl. [Facmpynayus;
3aKkoHomepHocmu obpa3osaHus d8ycrioliHO20 3apodbiuia — 2acmpyrbl. [lepsuyHbili opeaHoz2eHe3 u OarnbHeluwas OughghepeHyuposKka mkaHel, opaaHos U
cucmem. MNocTambBpuoHanbHbI nepuog pa3sntns. Popmbl NOCTIMOPMOHANBLHOIO Nepruoaa passuTus. Henpsamoe passutune; NOMAHbIN U HEMOSHbIN MeTamopd03.
Buonornyecknii cmbicn passuTtusa ¢ metamopdosomM. Npsamoe passutne. CtapeHue.

OO6LLMe 3aKOHOMEPHOCTU Pas3BUTKS. BMOreHeTUYECKUIA 3aKOH.

Cxo0cmeo 3apodbiweli u aMbpuoHasibHas dusepeeHUuUs rnpu3Hakos {3akoH K. bapa). buoeeHemuyeckul 3akoH (3. 'ekkensb u K. Mronnep). Pabomsi A. H.
Cesepuosa 06 ambpuoHaibHOU U3MeH4YU8OCMU.

Pa3den 3. HacnedcmeeHHOCMb U U3MeHYU8OCMb op2aHu3moe (15 Yacoes)
3aKkOHOMEepPHOCTU HacnegoBaHUs MPU3HAKOB
OTtkpbiTne I'. MeHgenem 3aKkOHOMEPHOCTEN HacrneaoBaHUs NpU3HaKoB. MOpPUaONOrnyecknii MeTon N3y4eHns HacrneacTBEHHOCTH.
eHemuuyeckoe onpederneHue rorna.
FeHoOTMN Kak LenocTHas cuctema. BaanmoaencTeme annenbHbIX U HeannenbHbIX FeHOB B OnpeaeneHnm Npu3Hakos.

»  [emoHcTpauus. KapTbl XpoMocom YernoBeka. PoocnoBHbIe BblAaoLWMXCA NPeacTaBuTeneit KynbTypbl. XpOMOCOMHbIE aHOManuM YernoBeka u nx
heHoTUNNYECKNE NPOSIBMEHUS.

+ JlabopaTtopHas paboTa
PelueHne reHeTUYeCKMX 3a4ay 1 COCTaBMEHNE POAOCHOBHbIX.
3aKOHOMEPHOCTU N3MEHUYMBOCTHU

OcHoBHbIE (bOprI M3MEHYMBOCTU. [eHOTUNNYECKast UIBMEHUYMBOCTD. MyTaLI,VII/I. 3HaueHne MyTaLl,VII7I OnaA NPakTuKK cesibCKoro X0351MCTBa U BMOTEXHOMOMMN.
KombuHaTMBHas n3ameH4YMBOCTb. OBOSMOLMOHHOE 3Ha4YeHNEe KOMOMHATUBHON N3MEHUYNBOCTN.

deHoTMNUYeckas, UM MmoandukaLmoHHas, USMEHYNBOCTb. POrb YCroBUIN BHELLHEN cpefbl B pa3BUTUM U NPOSABIEHUM MPU3HAKOB 1 CBOMCTB.

»  OemoHcTpauums. MNMpumepbl MOAUGDMKALNOHHON N3MEHYMBOCTM.



+ JlabopaTtopHas paboTa
lMocTpoeHne BapmaLMOHHOM KPUBOW (pa3mepbl IMCTLEB PaCTEHUI, aHTPONMOMETPUYECKME OAHHbIE YYaLLUXCS).
Cenekuus pacTeHUMn, ) XMBOTHbIX U MUKPOOPraHU3MoOB

LieHmpbI npoucxoxdeHus u MHO2006pa3usi KyfibmypHbIX pacmeHul. CopT, nopoaa, wramm. MeToabl cenekumm pacTeHni 1 XMBOTHbIX. [JOCTUXXEHUSA 1 OCHOBHbIE
HanpaBfeHNsi COBPEMEHHOM cenekumn. 3HavyeHne cenekumm ansa pasBmuThs CernbCKOX03SMCTBEHHOMO NPOM3BOACTBA, MEANLMHCKON, MUKPOBMONOrM4eckomn n Opyrmx
oTpacnen NPOMbILLIEHHOCTH

Pasgen 4. 3Bontoyunsa xmBoro mupa Ha 3emne (18 yacoB)
PasButue 6Monoruu B 4o4apBMHOBCKUI nepuopg

Passutne Gruonorun B gogapBMHOBCKUI nepmog. focnoacteo B Hayke npeacraBnieHnii 06 «M3HadanbHOM LienecoobpasHOCTU» U HEM3MEHHOCTM XMBOW
npupoapbl. Pabomesi K. JluHHes1 no cucmemamuke pacmeHull U XXu8omHabix. deomtouuoHHasi meopusi XK. b. Jllamapka.

Teopusa Y. lapBMHa 0 NponCxXoxaeHMn BUOOB NyTeM eCTeCTBEHHOIo oToopa

MpeanocbIinkv BO3HMKHOBEHMS ydeHusa Y. [lapBuHa: AOCTMXXEHUSA B 061aCTN eCTECTBEHHBIX HayK, 3KCNeAMUMOHHBLIN maTepuan Y. [JapsuHa. YyeHne Y. JapeuHa 06
NCKYyCCTBEHHOM OTOOpE.

Yuenve Y. [lapBuHa o ectecTBeHHOM 0T60pe. B — anemeHTapHasi aBonoUMoHHas eamHmua. Beeoblas nHamBuayanbHasi USMEHYMBOCTb U M3BbITOYHAs
YyncneHHocTb NoTomcTBa. Bopbba 3a cyllecTBoBaHME Y eCTECTBEHHbIN 0TOOP.

MpncnocobneHHOCTb OPraHM3MoOB K YCITOBMAM BHELUHEN cpeabl Kak pe3ynbTaT AeMCTBUSeCcTeCTBEeHHOro otoopa
MpucnocobuTtenbHble 0COBEHHOCTN CTPOEHUS, OKpaCKM Tena 1 NoBeAeHNs XNBOTHbIX. 3aboTa o noToMcTBe. Pusnonornyeckue agantauuu.
MwukpoaBontouus

Bua Kak reHeTU4eCcKkn N3onmMpoBaHHas cucTema; penpoayKTMBHas U3onsums 1 ee MexaHu3mbl. [lonynsaumMoHHas CTpyKTypa BMAa; 9KOMNOrMyYeckne U reHeTu4eckume
XapakTepucTukm nonynsauuii. MNonynsaums — anemeHTapHasi 3BOSIIOLUMOHHAsA eanHuua. Nyt 1 ckopocTb BUAOOOpa3oBaHus; reorpadnyeckoe 1 3Kororm4eckoe
BMOoobpasoBaHue.

+ JlabopaTtopHble 1 npakTuyeckne paboTbl
M3y4yeHne npncnocobneHHOCTU OpraHnM3MoB K cpee oouTaHus™.
V3y4eHne n3aMeH4YMBOCTH, KPUTEPUEB BUAA, Pe3ynbTaTOB UCKYCCTBEHHOIO OTOOPa Ha copTax KyNbTYPHbIX PpaCTEHUN™.
Buonornyeckune nocnegcteusa agantaumm. Makpoasonoum

[MaBHble HanpaBneHns 3BOSOLMOHHOIO npoLecca. buonormnyecknin nporpecc n Guonorudeckuin perpecc (A. H. CesepuoB). INMyTn gocTmxeHns GMONornyeckoro
nporpecca. OCHOBHbIE 3aKOHOMEPHOCMU 380/1I0UUU. OUBEP2EeHUUS, KOHBEP2EHUUS, Mapasnienuam, rnpasusnia 380110UuUU epyrn op2aHu3mMos.

Pe3yanaTb| 3BOJTIOLUNN MHor006pasme BMOOB, opraHn4yeckad Ll,eﬂ60006pa3HOCTb, nocreneHHoe yCcrnoxHeHmne opraHm3auun.

Bo3HMKHOBeHMe XU3HU Ha 3emne



OpraHnyecknin M1p Kak pesynbTaT 3Boniounn. Bo3HNKHOBEHWE 1 pa3BuTHE XN3HU Ha 3emne. Xumudeckuin, npegduonornydeckuii (teopus akagemuka A. V. Onapuxa),
OMOMNornMYyecknin U coumarnbHbI 3Tanbl Pa3BUTUSA XXUBOW MaTeEPUN.

dunoreHeTMYeCKME CBA3M B XKMBOW NPUPOAE; eCTEeCTBEHHAs Knaccudmkaums XKMBbIX OpraHU3MoB.
PasBuTtue xu3Hu Ha 3emne

PasButne xn3Hm Ha 3emre B apXxenckyo 1 NpoTepPO30NCKyto 3pbl. [lepBble crieqbl xun3HK Ha 3emne. MNosiBreHne Bcex COBPEMEHHbIX TUMOB 6ECNO3BOHOUHbIX
KUBOTHbIX. [NepBbie xopaoBbie. PasBntne BogHbLIX PpaCTEHWUN.

PasButne xunsHmn Ha 3emne B I'IaJ'IeO3Ol7ICKle apy. MosiBneHue n agonoums CyXONnyTHbIX paCTeHVII7I. nal'IOpOTHI/IKI/I, CeMEHHbIE NManopoTHUKN, TOJNTOCEMEHHbIE PACTEeHUA.
B0O3HMKHOBEHME NO3BOHOYHBbIX: pbl6bl, 3eMHOBOHbIE, NMpeCMbIKakLnec.

Pa3BuTne Xn3Hn Ha 3emne B ME3030MCKYHO U KaMHO30MCKYo 3pbl. [1osiBNeHME n pacnpocTpaHeHMe NOKPbITOCEMEHHbIX pacTeHU. BO3HUMKHOBEHME NTUL, 1
mMrekonuTaowmx. MNosasneHre 1 passuTne NPMMaToB.

MpowncxoxaeHne yenoBeka. MecTo YyenoBeka B xuBol npupoge. CuctemaTtmyeckoe nonoxeHne Bmaa Homo sapiens B cuctemMe XXMBOTHOMO Mupa. MpuaHaku un
CBOWCTBA YeNOBEKa, NO3BOMALLME OTHECTM €r0 K pasnnyHbiM CUCTEMATUYECKUM rpynnam LapcTBa XMBOTHbIX. CTaann 3BonNoLun YernoBeka: ApeBHENLLMIA YENOBEK,
OPEBHWI YEnOoBEK, NepBble COBPEMEHHbIE JTHOAN.

CBaoiicTBa YernoBeka kak Guonormyeckoro Buaa. MNonynsunoHHasa cTpykTypa Buga Homo sapiens; YernoBeyeckue pachl; pacoobpaszoBaHue; eUHCTBO NMPOVCXOXOEHS
pac. AHTMHay4Has CyLLIHOCTb pacusma.

Pa3BuTrE XNBOTHBIX U paCTeHVIVI B passiMvHble nepnoabl CylulecTBOBaHUA 3emnu. MNocTteneHHoe YCINOXHEeHne opraHnsaumn n npmcnoco6neHV|e K yCcrnoBuam cpeabl
XUMBbIX OPraHn3MoB B MnpoLecce 3BOJTILNN. I'Ipomcxomp,eHme YyerioBeka. ,D,BVI)KyLLI,I/Ie CUInbl aHTponoreHesa. Pornb TpyAa B npouecce npespaweHunsa 06e3bsHbI B
yernoBeka. Yenoseueckne pacbl, X eOUHCTBO.

Pasgen 5. BzanmooTHoWweHnA opraHnama u cpegbl. OcHoBbI 3konorum (10 yacoB) +PE3EPB ( 4 4)
Buocdepa, ee cTtpykTypa n yHKLUN

Buocdepa — xmBas obonoyka nnaHeTbl. CTpykTypa Grocdepsl. KomnoHeHmbl buocghepsi: xugoe geuwjecmso, sudogoll cocmas, pasHoobpasue u e8xkiad
8 buomaccy; buokocHoe u KocHoe sewecmeo buocgpepni (b. Y. BepHadckuti). KpyroBopoT BelecTB B npupoae. EctectBeHHble cOOOLLECTBA XMBbIX OPraHN3MOoB.
BuoreoueHo3bl. KOMNOHeHTbl B1MoreoLeHO30B: NpoayLIEHTbI, KOHCYMEHTbI, peayLeHTbl. BroueHo3bl: BuaoBoe pasHoobpasme, NNnoTHOCTb Nonynsauuii, buomacca.

AbunoTurdeckme akTopbl cpeapbl. Ponb TemnepaTtypbl, OCBELLEHHOCTHU, BIIAXXHOCTU M OPYrMX hakTOPOB B XKM3HEOEATENbHOCTM COOOLLECTB. VIHTEHCMBHOCTL AENCTBUS
dakTopa cpefbl; orpaHMYMBatoLLMiA hakTop. Baaumoaencteme akTopoB cpeapbl, Npeaenbl BbIHOCIMBOCTU. BroTtuyeckue daktopbl cpeabl. Llenn 1 cetn
nuTaHns. dkosioaudeckue nupamudbi: yucers, 6uomaccsl, 3Hepauu. CMeHa 6rnoLeHo30B. MNMpuYMHbI cMeHbI BUOLEH030B; OPMUPOBAHNE HOBbLIX COODLLIECTB.

CDOprI B3aUMOOTHOLLEHNN MeXxay opraHnamMamu. [Mo31TUBHbIE OTHOLLUEHNST — CUMBKNO3: MyTyanmam, Koonepauunda, KOMMeHcarim3am. AHTNBNOTNYECKME OTHOLLEHMS:
XNWHNYeCTBO, Napa3nTtn3m, KOHKYpeHLNUA. HeﬁTpaanble OTHOWEHNA — HeVITpaﬂI/I3M.

m JTaBopaTtopHble 1 NpakTuyeckne paboThbl
CocTaBneHune cxem nepefayn BeLeCcTB U SHepruu (Lenen nutaHns)*.

l/Isyqume N ONUcaHme 3KOCUCTEMbI CBOEN MECTHOCTMU, BhISIBIIEHME TUMOB B3aMOAENCTBUS pa3HbIX BUOOB B OaHHOM 3KOCUCTEM



Buocdepa n yenosek
MpupoaHble pecypchbl N UX UCMOMNb30BaHME.

AHTpOMOreHHble hakTopbl BO3AENCTBUSA HAa BUOLLEHO3bI (POrb YernoBeka B Npupoae); NocneacTBUS X03ANCTBEHHON AeATenbHOCTY Yenoseka. [pobnemsl
paLMOoHarnbHOro NPMPOLONONb30BaHMS, OXPaHbl NMPUPOAbLI: 3aLLMTa OT 3arpsi3HEHU, COXPaHeHNe 3TanoHOB M NaMATHMKOB NpUpoAbl, obecneveHne NpupoaHbIMu
pecypcamMu HaceneHus nnaHeThbl.

e [lemoHCTpauus KapT 3anoBeaHbIX TEPPUTOPUIA HALLIEN CTPaHbI.
+ [lpakTnyeckas pabota
AHanm3 n oueHKa NOCrNeacTBMIN OEeATENBbHOCTM YernoBeka B aKocuctemax™.

Peseps: MoBTOpeHne n o6obLieHne maTtepmana 9 knacca.

MNpeanonaraemMble pe3ynbTaTbl 06y4YeHuUs.

JlocTMKeHMe yyalMMmncs crieqytoLmx IMYHOCTHbIX Pe3ybTaToB:

1. 3HaHMe OCHOBHbIX MPUHLIMMOB 1 NPaBM OTHOLLEHWS K XXUBOW NpMpoae, OCHOB 3[10pOBOro 06pa3sa X13Hu 1 300poBbecheperatoLLnX TeXHOMNOruiA;
2. peanuaaumsa ycTaHOBOK 30pPOBOro 06pasa U3HU;

3. hopMmpoBaHMe No3HaBaTeNbHbIX UHTEPECOB M MOTMBOB, HaMpaBfeHHbIX Ha U3y4YeHne KNBOW NPUPOabl; UHTENNEKTyarnbHbIX YMEeHWUI (0okasbiBaTb. CTPOUTb
CY)KOEHUSI, aHanM3npoBaTb, CpaBHMBATb, AeNaTb BbIBOAbI U ApP.); 3CTETUYECKOrO OTHOLLEHUS K KMBbIM OGBbEKTaM.

MeTanpeAMeTHbIMM pe3ynbTaTtaMn OCBOEHUA BbIlMMYyCKHMKaMn OCHOBHOW LUKOSbI nporpamMmmsbl Mo ouonornm sBnsalTCA:

-OBflageHne CoCcTaBnsLLMMM NccnegoBaTenbCKom 1 I'IpOGKTHOVI 0eATerIbHOCTH, BKItoYad yMeHNd BUAaeTb np06nemy, CTaBWUTb BOMPOCHI, BblABUTATb TMNOTE3bl,
OaBaTtb onpenerieHna NoOHATUAM, KJ'IaCCVI(bI/IU,VIpOBaTb, HabnoaaThb, npoBOANTbL SKCMEPUMEHTLI, AefiaTb BbIBOAbl N 3aKIKOYEeHUA, CTPYKTYPUpOBaTb MaTtepuart,
006bACHATb, AOKa3biBaTb, 3alMLLATL CBOU UOEW;

-yMeHue paboTaTb C pa3HbIMU MCTOYHMKaMM BMONOrMYeCckon NHOPMaLINK: HaXoanTb BMONOrMYECKy0 MHGOPMALMIO B Pa3NNYHbBIX MCTOYHMKAX (TEKCTE y4ebHumKa,
Hay4YHO-NMONyNsipHON NUTepaType, BMONOrMYecknx CnoBapsix 1 CrpaBOYHUKAX), aHaANM3MpoBaTh M OLEeHMBaTb MHGOPMaLMo, Npeobpas3oBbiBaTb MHGPOPMaLMIO N3
OAHOW (bopMbl B APYryto;

-CrnocobHoCTb BbI6VIpaTb LerieBble N CMbICITOBble YCTAHOBKM B CBOUX OENCTBUSX U NOCTYMNKax Mo OTHOLUEHUIO K XNBOW npupoae, 300poBbio CBOEMY U OKPYXakoLLUX;

-yMeHNne aaeKkBaTHO UCMNOJ1b30BaTh pedeBble cpeactBea aAnd AUCKyCcCun n aprymeHTaumm CBOEW NO3ULMMN, CpaBHMBATb Pa3Hbl€ TOYKN 3PEHNA, apryMEeHTUPOBaTb CBOKO
TOYKY 3peHusd, oTCTamBaTb CBOKO NO3NLINIO.

MpeomMeTHbIMKU pe3yribTaTaMU OCBOEHUS BbIMYCKHUKAMM OCHOBHOW LLUKOJTbI MPOrpaMmbl Mo GUMON0rMm ABAsOTCA:
|. B no3HaBaTenbHOM (MHTENnNekTyanbHon) cdepe:

-Bbl€NEHNE CYLLIECTBEHHbIX NMPU3HAKOB BUOMNOrMYECKNX 0O BLEKTOB (OTNNYMTENBHBIX MPU3HAKOB XKMBbIX OPraHN3MOB; KNETOK U OPraHN3MOB PaCTEHUN, XKUBOTHbIX,
rpnboB 1 6akTepuii; opraHM3mMa YenoBeKka; BUAOB, IKOCUCTEM; Brocdepbl) 1 NpoueccoB (0OMEH BELLECTB U NpeBpaLLeHNe IHEPTUN, MUTaHNE, OblIXaHWe, BblAeneHue,
TpaHCMNopPT BELLECTB, POCT, pa3BUTUE, pasMHOXEHME, PErynsauUms XU3HeaeaTeNbHOCTN OpraHn3Ma; KpyroBopoT BELLECTB U NpeBpaLleHne aHeprun B akocucTemMax);



-npuBeaeHne OoKa3aTenbCTB (apryMeHTauusl) poacTea YeroBeka ¢ MIEKONMUTaLWUMN XXMBOTHLIMW;, B3aMIMOCBSI3N YENOBEKa U OKPYXKaloLLLen cpefpbl; 3aBUCUMOCTH
300POBbS YENOBEKA OT COCTOSIHUSA OKpYXKatoLel cpeabl; He06X0ANUMOCTU 3aLLMTLI OKpYKatoLLen cpeabl; cobnoaeHuss mep npodunakTuki 3abonesaHuin,
Bbl3bIBaeMbIX PACTEHUSIMU, XKMBOTHbIMM, BakTepusiMu, rpubamm 1 BUpycamu, TpaBMaTnama, ctpeccos, BUY-nHdekumn, BpeaHbIX NpUBbIYEK, HAPYLLIEHMST OCaHKW,
3peHus, cryxa, MHEKLMOHHbIX U NPOCTYAHbIX 3aboneBaHnii;

-Knaccudmkaums — onpeaeneHne npuHaanexXHoCT GUoNornYecknx o6 bLEKTOB K OnpeadeneHHoN cucTemaTuyeckoit rpynne;

-00bsICHEHNE ponv BUONOrMK B NpakTUYECKOM AeATeNbHOCTU NoAe; MecTa 1 porny YenoBeka B Npupoae; POACTBa, OOLLIHOCTY NPOUCXOXOEHMS 1 3BOMOLIMM
pacTeHUI N XMBOTHbIX (Ha MPMMeEPE COMOCTaBMNEHNS OTAENbHbIX FPYMM); PONN PasnMYHbLIX OPraHM3MOB B XKM3HM YenoBeka; 3HaueHUss GUonormyeckoro pasHoobpasus
Onsi coxpaHeHust Brocdepbl; MEXaHN3MOB HaCNeACTBEHHOCTU M UBMEHYMBOCTU, NPOSIBIIEHNS] HACNEACTBEHHbIX 3ab0reBaHnin y YernoBeka, BUA00b6pasoBaHus U
NPUCNocobeHHOCTY;

-pasnnyeHne Ha Tabnuuax yacTten u opraHonaoB KIeTkn, OpraHoB N CUCTEM OpPraHoOB 4YerioBeKa; Ha XUBbIX obbekTax u Tabnuuax OpraHoB LIBETKOBOIoO pacteHus,
OpraHoB 1 cUCTemM OopraHoB XUBOTHbIX, paCTeHI/IVI pa3HblX OTOENIOB, XNBOTHbIX OTAEJIbHbIX TUMNOB U KIaCCOB; Hanbonee pacnpocTpaHeHHbIX paCTeHVIIZ n gomMmalluHnx
XXUBOTHbIX; Cb€A00OHbIX N SA0BUTbIX FpI/IGOB; onacHbIX OnA YyernoBseka paCTeHMVI N XXNBOTHbIX;

-CpaBHeHMe Bronormyecknx o6BHLEKTOB U npoLeccos, ymMeHune genatb BblBOAbl 1 YMO3aKIKO4YeHNA Ha OCHOBE CpaBHEHUA;

-BbIIBNIEHNE N3MEHUYMBOCTU OPraHN3MOB; NPUCMOCOBNEHNI OPraHM3MOB K cpeie 0OUTaHWUS; TUMOB B3aUMOAENCTBUSA pasHbIX BUOOB B 9KOCUCTEME; B3aMOCBA3e
MeXay 0COGEHHOCTAMM CTPOEHUSI KMETOK, TKaHel, OpraHoB, CUCTEM OPraHOB U UX PYHKLUSMU;

-oBnageHue metogamm Gruonormyeckom HaYyKu: HabrntogeHne n onucaHme druonornyecknx 06 bLEKTOB U npoueccos; NoCTaHOBKa Bronornyeckunx OKCNMepnMeHToB "
00bsiICHEHME KX pes3ynbTaTtoB.

2. B LeHHOCTHO-OpUeHTaUNOHHOM cdepe:

-3HaHMEe OCHOBHbIX MPaBWI NOBEAEHMS B NPUPOAE U OCHOB 300POBOro obpasa XunsHu;

-aHarnu3 1 oLeHKa NoCcneacTBUIM OEATENbHOCTU YerioBeKka B MPMPOAE, BIMSAHUA hakTOpPOB pMcKa Ha 340pOBbe YerioBeka.

3. B chbepe TpyaoBo AeATENbHOCTU:

-3HaHne 1 cobnogeHne npasun paboTbl B kabruHeTe buonoruu;

-cobntogeHne npasun paboTbl ¢ Gronornyeckumm npudopamm 1 MHCTpyMeHTamMmu (NpenapoBaribHble Urfbl, CKanbnenu, Nynbl, MUKPOCKOMbI).
4, B cdepe dmanyeckomn oeaTensHOCTK:

OCBOEHME NPUEMOB OKa3aHWs NepBoi MOMOLLX MPU OTPaBNEHUN SA0BUTHIMU rpUbGamMm, pacTEHUS YKycax XUBOTHbIX,
NpPOCTyAHbIX 3aboneBaHnsX, oxorax, 0OMOPOXEHUSIX, TpaBMax,
cnaceHumn yTonatwLlero; paLumoHarnsHON opraHMsaumm Tpyaa v ot
AblXa, BblpallMBaHWSA U Pa3MHOXEHUS KyNbTYPHbIX PACTEHUIA 1
JOMaLLHUX XUBOTHbIX, YXO[a 3a HUMW; NPOBEAEHUS HabMoaeHNI
3a COCTOsIHMEM COBCTBEHHOMO OpraHnsmMa.

5. B acteTtuyeckon coepe:

oBlageHne ymeHumem oueHmeatb C ACTETUYECKON TOUKN 3peHund 00bEKTbI XKNBOW npupoaobl.








