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IMosicHuTeIbHAS 3anIMCKA K padoueii nporpamme o ouosioruun (®IOC)
s 5 — 9 ki1accos.

Pabouas mporpamma noctpoena Ha ocHoBe PI'OC OO0, OOIT OO0 MBOVY Hlkona Ne 66 r.0.
Camapa, TpeOoBaHUil K pe3y/bTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpa3oBaHmus, a Takke KoHIenmu JyXxOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCTIMTAHUS IpaknaHuHa Poccum,
aBTopckoii mporpammel H. M. Conuna, B. b. 3axapoBa (koHIeHTpUYecKuil Kypc) U3 KHUTH [IporpamMmsl
OCHOBHOTO 0011ero oopazoBanus. buonorus. 5 — 9 xnacc. Konnenrpuueckuit kypc. Asropsl H. M. Conun,
B. Bb. 3axapos. M.: Jlpocda, 2013.

[Mpennaraemast paboyasi mporpamMma peann3yeTcs B yUeOHHKaX OMOIOTHH U Y9e0HO-METOIMIECKHX
I0COOMAX, CO3/TaHHBIX KOJUIEKTUBOM aBTOPOB 1oj] pykoBoacTBoM H. M. Conuna:

1. Conun H. U. Bbuonorus. Beenenue B Ouonoruro. 5 kiacc: ydyeOHHMK JuIisi 0OLIe00pa30BaTENIbHBIX
yupexaenuit / H. 1. Conun, A. A. [Tnemaxkos.- M.: JIpoda, 2015. — (YMK «Cdepa xu3Hn»)

2. ConuH H. U. buonorus. XXusoii oprannsm. 6 kiacc: ydeOHUK /17151 00111€00pa30BaTeNbHbIX YUPEXKIEHUN
/ H. N. Conumn. - M.: [lpoda, 2014. — (YMK «Cdepa xu3un»)

3. 3axapos B.b., Connn H.W. buonorus. MHOrooOpasue >KMBbIX OPraHU3MOB. 7 KJlacc: y4eOHUK st
obmeodpazoBarenbHbIX yapexaeHuii. M.: JIpoda, 2014. - (YMK «Cdepa xu3Hn»)

4. Conun H. U. buonorus. Yenosek. 8 kinacc. yaeOHHUK 17151 0011e00pazoBaresibHbIX yupexaenuii / H. 1.
Conun, M. P. Canun. M. P.: llpoda, 2016 1. - (YMK «Cdepa xu3Hm»)

5. MamontoB C. I'. buonorus. O6mue 3akoHOMEpHOCTH. 9 Kiacc. yueOHUK a7 001eo0pa3oBaTelbHbIX
yupexaenuit / C. I'. MamonTos, B. b. 3axapos, . b. Aradponosa, H. 1. Conun. M.: Jlpoda, 2017 1. -
(YMK «Cdepa xu3am»)

YuebHoe cozepkanue Kypca OMOJI0TuH BKIIOYAET:

buosnorus. Beenenue B Onosoruio. 5 xiacc. 34 4., 1 4. B HEJEIIO;

buonorus. XXusoit opranusm. 6 knacc. 34 4., 1 4. B Hezeno;

buonorus. MHOr0o0Opasue KUBBIX OPTaHU3MOB. 7 Kilacc. 68 4., 2 4. B HEJIeIIO;

buonorus. Yenosek. 8 kiacc. 68 4., 2 4. B Heaenmto; (0a30BbIl YPOBEHB)

buonorus. Yenosek. 8 knacc. 102 4., 3 4. B Henento; (pacIMpeHHbIN YPOBEHD)

buonorus. O6mue 3akoHOMepHOCTH. 9 Kitacc. 68 4., 2 4. B HEJIEIIO.

Kypc Ononornueckux AMCHUIUIMH BXOAUT B YMCIIO €CTECTBEHHBIX HAYK, M3Y4YalOMIMX MPUPOAY, a
Tak)K€ Hay4yHbIE METOJbI M MYTH MO3HAHUS YEIOBEKOM MpHpobl. ObIIee Ynuciao yueOHbIX YacoB 3a MEPHOJ
oOyuenus ¢ 5 mo 9 xnacc cocrasisieT 272 4. (6a30BbIit ypoBeHb) i 306 4. (pacIMpeHHbIH YPOBEHB).

8b kmacc nzydaer Ouosnoruio Ha 0a30BOM ypoBHE, 8A Kilacc M3ydaeT OMOJIOTHIO HA PaCHIMPEHHOM
ypoBHe — 102 ypoka 3a y4eOHBIA roj. YBEIMYCHHOE KOIWYECTBO YACOB IMO3BOJIMJIO BBIJICIHTH OOJBIIE
BPEMEHH Ha H3y4€HHE CIOKHBIX TeM (HEpBHass M KPOBEHOCHAs CHUCTEMBI), Ha 0000IIeHWE 3HaHUH,
nabopaTopHbie (BMECTO 6 pabOT MPOBOAUTCS §) U MpakTHUYEeCKHUe padoThl (BMecTo 17 paboT npoBoautcs 27),
skckypeuu. Ilpu pacmmpenun kypca AoOaBieHbl ciemyrolue Tembl: «Pycckue yd€Hble O CTpOCHHH
4yenoBeka», «MeTtoapl Uid n3ydeHus yenoBekay. «Temmoperymsnusy», « HQpEKIMOHHbIE U HACTIEICTBEHHbIE
3a0oneBanus yenoBekay, «IIpodunaktika TpaBmMatu3ma», «lIpodeccus Bpaua u dapmareBray, «ONTHKAY,
«Hapopnnas meguumHay, «Vcmnons3oBanue mpuOOPOB JUIS JICUSHUS] U TUarHOCTUKHU 3a0oneBanuiy, «IlepBas
MOMOIIIb MPH TEIUIOBBIX U CONIHEYHBIX yaapax». Kypc 8 kiacca umeer npodeccruoHaibHO-OpUEHTUPOBAHHOE
HarpaBJieHHE, TO €CTh MO3BOJISIET BRIOPATh OYIYyIIYI0 TPOPECCHIO MEAUITMHCKOTO MTPOQHUIIS.

3HayeHne OMONOTUYECKUX 3HAHHM N1 COBPEMEHHOTO YellOBeKa TPYIHO IMepeoleHuTh. [loMumo
MHUPOBO33PEHYECKOT0 3HAUCHHs, aJCKBATHBIE TPEJICTABICHUS O J>KMBOW NPUPOJE JIe)KAT B OCHOBE
MEPONPUITHIA TIO0 TOJICPKAHUIO 3I0POBbS UYEJIOBEKa, OCHOB €ro 0Oe30MacHOCTH M IMPOU3BOJCTBEHHOMN
NeSITeIbHOCTH B JII000M OTpaciv MPOMBIIIEHHOCTH U X03sicTBa. [103TOMY TriiaBHasi 1elb POCCHICKOTO
00pa30BaHMsI 3aKJIIOYAETCS B TOBBIIMIEHUH €ro KauecTBa M 3()()EKTUBHOCTU MOTYYEHHUS M MPAKTUUYECKOTrO
UCTIONB30BaHMs 3HAHUHN. B HacTosiee BpeMs 0a3oBoe Ouoyorndyeckoe oOpa3oBaHHE B OCHOBHOM IIIKOJIE
JOJHDKHO 00€CTIeYUTh BBIMTYCKHUKAM BBICOKYIO OMOJOTHYECKYIO, SKOIOTUYECKYIO U MPUPOJIOOXPAHUTEIBHYIO
IpPaMOTHOCTh, KOMIETEHTHOCTh B OOCY)KICHHUU W PEIICHHH IIeJIOT0 Kpyra BOIPOCOB, CBSI3aHHBIX C JKUBOU
npUpoJIoi. PemuTh 3Ty 3aa4y MOKHO Ha OCHOBE MPEEMCTBEHHOTO Pa3BUTHS 3HAHUI B 00JIACTH OCHOBHBIX
OMOJIOTUYECKHUX 3aKOHOB, TEOPUH U WIeH, oOecreunBaommx (pyHIaMeHT JUIsl TPAKTUYECKOH JeATEIIbHOCTH
y4dammxcsi, pOpMHUPOBAHUS UX HAYYHOTO MUPOBO33PEHHUS.

Hensamu Onosnornyeckoro 00pazoBaHUsI SIBIISIOTCS:




e couuanuzanus oOyyaeMbIX KaK BXOXKICHHE B MHP KyIbTypbl M COLHUAJIbHBIX OTHOLICHUH,
o0ecrieynBaroliee BKIIOUYEHHE YyYaluXCcsl B Ty WM WHYIO TPYIIY WM OOLUTHOCTh — HOCHUTENS €€ HOpM,
LIEHHOCTEH, OPUEHTALNH, OCBAaUBAEMBIX B IPOLIECCE 3HAKOMCTBA C MUPOM >KMBON IIPUPOJBL;

® qnpuoOlIeHHe K MO3HAaBaTEIbHOM KYIbType KaK CHUCTEME IO3HaBaTeJbHBIX (HAy4yHBIX) LEHHOCTEH,
HAKOIJICHHBIX 00IIECTBOM B chepe OMOIOTHUECKON HAyKH.

ITomumo 3TOTO, OHOIOrMUECKOEe 00pa30BaHNE MPU3BAHO 00eCIeYNTh:

O OPHEHTALMIO B CUCTEME MOPAJIBHBIX HOPM U LIEHHOCTEN (IIpU3HAHKME BHICOKOM LIEHHOCTH JKHU3HH BO BCEX
e€ MPOSBICHUSAX, 310POBbSI — CBOETO U JIPYTUX JIIOAEH; SKOJIOTHYECKOEe CO3HAHUE; BOCIIUTAaHUE JIFOOBH K
MIPUPOJIE);

O pa3BUTHUE NO3HABATEIILHBIX MOTUBOB, HAIIPABJIEHHBIX HA IOJIyYEHHE HOBOTO 3HAHMS O KMBOW MPUPOJE;
MO3HABATENbHBIX KAUeCTB JIMYHOCTH, CBSI3aHHBIX C YCBOEHHEM OCHOB HAay4YHBIX 3HAHH, OBJIAJCHHEM
METO/IaMH UCCIIEI0BAaHUS IPUPOIbI, (POPMUPOBAHHEM MHTEIEKTYAIbHBIX YMEHU;

O OBJIAJEHHE KJIIOUEBBIMH KOMIIETEHTHOCTSMH (y4eOHO-ITO3HABAaTeNbHBIMHM, HH(OPMALMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH );

o (opMHpOBaHHE Yy YyYallluXCsl IO3HABAaTEIbHON KYJIBTYpbl, OCBAaMBAEMOM B IPOLECCE MO3HABATEIbHOM
NESTEIbHOCTH, M 3CTETUYECKOM KYIBTYpbl KaK CIHOCOOHOCTH K 3MOLMOHAIBHO-LIEHHOCTHOMY
OTHOULIEHUIO K 00BEKTaM KMBOM MPUPOIBI.

B 5 knacce ywamuecs y3HarOT, 4YEM >KHMBas MPUPOAA OTIMYAETCS OT HEXKUBOM, MOIydaroT oOuiue
NpPEACTaBICHUS O CTPYKTYpe OHMOJIOrMYecKoil Haykd, €€ MCTOPHMM M METOAaX MCCIENOBaHMs, LapcTBax
JKUBBIX OPTaHMU3MOB, Cpefax OOMTaHMs OpPraHM3MOB, HPAaBCTBEHHBIX HOpPMax W MPUHLMUIAX OTHOIICHUS K
npupoze. OHM NOTY4aroT CBEIEHUS O KIETKE, TKAHAX U OpraHax KUBBIX OPraHU3MOB, 00 YCIOBHSX KU3HU U
pazHoOOpa3uu, pacCIPOCTPAHCHUN U 3HAYCHUU OAKTEePHii, TPHUOOB, PACTCHHIA U KHBOTHBIX.

B 6 knacce ywamuecss moiay4aroT 3HaHUS O Pa3HOOOPA3MU JKUBBIX OPraHU3MOB, X OTIMYMSIX OT
00BEKTOB HEXMBOW NpUpOAbl. B Kypce paccMaTpuBarOTCsi BOIPOCHI CTPOCHUSI U SKU3HENEATEIbHOCTU
OpPraHU3MOB, NMPHUHAIEKAIUX K pa3HbIM LAPCTBAM MPUPOABbI, OCOOEHHOCTH B3aUMOJCHCTBUS OOBEKTOB
KUBOW M HEKHWBOW MPHUPOJBI. YUalIuecs Y3HAIOT O MPAKTHYECKOM 3HAUYCHHH OMOJOTMYECKUX 3HAHWUN Kak
HAay4HON OCHOBE OXpaHbl IPHUPOIBI, IPUPOJOIOJIB30BAaHUA, CEJIBCKOXO3IHCTBEHHOIO IPOU3BOICTBA,
MEIMLMHBI U 3paBOOXPAaHEHHUS, OWOTEXHOJOTMM U OTpaciiel MpPOU3BOJACTBA, OCHOBaHHBIX Ha
UCTIOJIb30BaHUM  OHoNorndeckux cucreM. M3yuenne kypca <«OKuBoil opraHusm» peKOMeHayeTcs
OCYIIECTBIIATH HA IPUMEPE KUBBIX OPIraHU3MOB U HIKOCHCTEM KOHKPETHOTO PETHOHA.

B 7 xnmacce ywammecs NONydarOT yrIyOJleHHBbIE 3HAHUS O CTPOCHHM, >KU3HEAEATEIILHOCTU H
MHOTOOOpasun OakTepuii, TpHOOB, pPACTEHHI, >XUBOTHBIX, BHPYCOB, NPUHIMIIAX HUX KIACCUPUKAIHML;
3HAKOMSTCS C IBOJIOLMEN CTPOECHHUS KMBBIX OPraHU3MOB, B3aUMOCBS3bI0 CTPOCHUS U (PYHKIMI OPraHoB U
UX CHUCTEM, C MHAUBUAYAIbHBIM Pa3BUTHEM OPraHU3MOB.

B 8 kmacce ywammecss moiydaroT 3HAHUS O 4YeJOBEKE KaKk O OMOCOLMAIBHOM CYIIECTBE, €ro
CTaHOBJICHUHM B TIPOLIECCE AHTPOMNOTreHe3a W (OPMHPOBAHUHU COIMATBHON cpexabl. Jlaércs ompeneneHue
CHUCTEMATUYECKOIO IOJIOKEHHUS YEIOBEKA B PALY JKUBBIX CYILECTB, €0 T€HETUYECKas CBA3b C KUBOTHBIMHU
NpeaKaMH, YTO TMO3BOJSIET YYalIMMCS OCO3HATh €JMHCTBO OMOJIOTMYECKHX 3aKOHOB, WX IPOSBJICHHE HA
pa3HBIX YPOBHSAX OpraHU3allli, MOHATH B3aUMOCBS3b CTPOEHUS M (DYHKLUH OpPraHOB U CHUCTEM. 3HaHUs 00
0COOCHHOCTSIX CTPOSHUS M (DYHKIIMOHMPOBAHUS YEIOBEUYECKOrO OpPTraHM3Ma, MOJYYeHHBIE B Kypce, HaydHO
000CHOBBIBAIOT HEOOXOMMOCTh BEJICHUS 310pOBOro o0pasa ku3Hu. B kypce yzaensiercs 60bl10e BHUMAaHUE
CaHUTApHO-TUTMEHUYECKOW CiIyx0e, OXpaHe MPUPOAHON Cpelbl, JIMYHOW TMTMEHE, 3I0pPOBBIO YEJIOBEKA.
Kypc nMeer npakTuko-opueHTUPOBAHHOE HaNpaBieHUE. BKIIIOUEHHE CBENCHMM MO NCUXOJOTUU TO3BOJIUT
0ojee palMOHAIBHO OPraHUW30BaTh y4yeOHYIO, TPYIOBYIO, CIIOPTUBHYIO NEATEIbHOCTh M OT/BIX, JIErdye
BIIUCATHCS B KOJJIEKTUB CBEPCTHUKOB U CTaTh JIUYHOCTBIO.

B 9 xnacce ydwamecss moiy4aroT 3HaHHA OO0 OCHOBHBIX 3aKOHAaX JKM3HHM Ha BCEX YPOBHX €€
OpraHu3alM, 3HAKOMATCS C COBPEMEHHBIMM JOCTM)KEHUSIMHM B 001acTH OHOJOIMH, OCO3HAIOT MECTO
YeloBeKa B Onocgepe u ero OTBETCTBEHHOCTD 32 COCTOSIHUE NPUPOABL. B Kypce Takke MpoXosTcss OCHOBBI
LIUTOJIOTMH, TEHETUKH, CEJIEKIIUH, TEOPHUS IBOJIOLUH.

VYu4eOHslit Kypc «buonorus», B coiepkaHuu KOTOPOTO BEAYIIIMM KOMIIOHEHTOM SIBJISIFOTCSI HAy4HbIE
3HaHUs, HayyHble METOJbl IO3HAHMS, NMPAKTHYECKUE YMEHUS M HAaBBIKM, IO3BOJSET CHOPMHPOBATH Yy
yyYalmxcss SMOLMOHAIbHO-IIEHHOCTHOE OTHOIIEHHWE K H3Yy4aeMOMY Marepuaily, cOo3JaTh YCIOBHS JUIs
(GopMHpPOBaHUSI KOMIETEHIMM B MHTEIUIEKTYaJbHBIX, TI'PaXIaHCKO-NPAaBOBBIX, KOMMYHHKAIMOHHBIX U
WHPOPMAITMOHHBIX ~ oOmacTsax. Kypc mpeamomaraeT TpOBEACHHWE  JIEMOHCTpAIWiA, HAOIOICHUMN,
7a00paTOpHBIX M MNPAaKTUYECKUX palboT. PaboThl, OTMEUeHHbIE 3HAKOM *, pEKOMEHIYIOTCA Ul



00s13aTenbHOTO BBITIONHEHUS. KypcuBOM B JaHHBIX MPOrpaMMax BBIJEIEH MaTepualsl, KOTOPBIA MOJICHKHUT
U3YUEHUIO, HO HE BKIOYaeTcss B TpeOOBaHMS K YpPOBHIO IOATOTOBKH BBHITYCKHHKOB (M3ydaeTcsi II0
YCMOTPEHHIO yuuTens). Pe3ynpTarel u3yueHus: npeaMera B OCHOBHOM IIKOJE pa3/ielieHbl Ha MPEIMETHBIE,
MeTanpeAMETHBIC i TUYHOCTHBIC U YKa3aHbl B KOHIIE TEM, Pa3eiiOB M KYPCOB COOTBETCTBEHHO.

KoppexTrpoBka aBTOPCKON MPOrpaMMbl B TUIAHE U3MEHEHHUS YUCIa TE€M, MOCIIEIOBATEIbHOCTH UX
U3JIOKCHHSI HE TPOM3BOAMIACH. M3 pe3epBHOrO BpeMEHW OBLIM B3SATHl Yachl HAa MPAKTHYECKHE,
nabopaTtopHble U KOHTPOJIbHBIE PabOThl, Ha IKCKYpCUU, 0000IIEHNE U CUCTEMATU3alUI0 3HAHUN U YMEHHIA.
enb naHHBIX U3MEHEHUH - JTydlllee YCBOEHUE Y4eOHOro MaTepraia Kypca OUoJIOTHH.

B nepuon kapaHTWHa W JUCTAHIIMOHHOTO OOYYEHHS BO3MOXXHO HCIOJB30BaHHE OOOOIIAIOIINX
YPOKOB, 3aIJITAHMPOBAHHBIX HA TIOBTOPEHUE B KOHIIE YU4eOHOTO Trojia:

B 5 kiacce ypoku Ne 32, 33, 34,

B 6 kiacce ypoku Ne 32, 33, 34,

B 7 kiacce ypoku Ne 64, 65, 66, 68.

B 8 Kiacce (0a30BbIi ypoBeHb) ypoku Ne 64, 66, 67, 68.

B 8 kyacce (pacmupeHHbIN ypoBeHb) ypoku Ne 90, 91, 92, 93, 94, 95, 100, 101.

B 9 kiacce ypoku Ne 65, 66, 67, 68.

Jlisg olleHMBaHUS PE3YAbTATOB HCIOIB3YIOTCS KOHTPOJbHBIE PabOThI, TECThI, CaMOCTOSTEIbHbIC
paboThl MO KapTOYKaM, MHUCHMEHHBIC OTUYETHI IO JIAOOPATOPHBIM M MPAKTHYECKUM pabdoTaM, YCTHBIH
WHMBUIYaIbHBIN U (GPOHTATBHBIA OMPOCHI.

Kypc mpennonaraer mpoBefeHHE JEMOHCTpAIui, HAOMIONECHUH, JTa0OPATOPHBIX M MPAKTUYCCKUX
pa6ort. [Ipemnaraemeie 1abopaTopHbIe U MPAKTUYECKHUE PadOThI, a TAKKEe CaMOHAOIIOACHUS HApaBJICHbI Ha
AKTUBHOE TIO3HAHHWE CBOWCTB OPraHW3MOB W PAa3BUTHE YMEHHUN OOYUJAIONIUXCS MO YXOAY 32 KUBOTHBIMHU U
pacTeHUsMH, CBOMM opraHu3smMoM. Ha ypokax mupoko Hcmoib3yercss paboTa ¢ yuyeOHHKOM, TaOIHMIIaMH,
MOCOOUSIMU, CIPAaBOYHUKAMHU, WHTCPHETOM, ODJIEKTPOHHBIM TPUIIOKCHHEM, MHUKPOCKOIIOM, TrepOapueM,
KOJUIeKIMSIMH, Mylsbkamu. [IpemycmarpuBaroTcss MHIMBHUIYyalbHBIE, (DPOHTAJbHBIC, TPYIIOBBIE (POPMBI
paboThI, paboTa B mapax.

Kypc Guonoruu TecHo cBs3aH ¢ reorpadueii, xumueit, pusnkoi 1 00111eCTBO3ZHAHUEM.



I1. 3. COJAEP)KAHUE ITPOI'PAMMBbI
Buosaorus. Beenennio B 0H0JI0ruIo. 5 Kjiacce
(35/70 4, 1/2 4 B Heae10)

Pa3znea 1. 7KuBoii opranusm: crpoeHue u uzyuenue (8/16 1)

MHoroo0pa3ue >KUBBIX OpraHu3MoB. (OCHOBHBIE CBOMCTBAa JKHMBBIX OPraHM3MOB: KJIETOYHOE
CTPOEHUE, CXOHBIN XUMHYECKHI COCTaB, 0OMEH BEILIECTB U SHEPTUU, TUTAHUE, bIXaHHE, BbIJEIIEHUE, POCT
U pa3BUTHE, DPA3IPAKUMOCTh, IBM)KEHHE, Pa3MHOXKEHHE. BHOJOrns — Hayka O JKHBBIX OpTraHH3Max.
PaznoobOpasue Ouonornueckux Hayk. MeTonpl M3yueHHUs HPUPOJBI: HAOIIOAEHUE, SKCIEPUMEHT (OIIbIT),
n3Mepenue. OOopynoBaHuE Ul HAyYHBIX HCCIEeIOBaHUM (J1abopatopHOE 00OpYHOBAaHUE, YBEIUUYUTEIbHBIC
npuOOpkl, U3MEpUTETIbHBIE MPUOOPHI). YBEIUYUTENbHBIE MPUOOPHI: pydHas Jiyna, CBETOBOM MHUKPOCKOII.
Knerka — snemeHTapHas enuHuna xuBoro. besbsnepusie u siiepHble kiaeTkn. CTpoeHne u QyHKIMH spa,
UTOIUIa3Mbl U €€ OpraHouoB. XpOMOCOMBI, MX 3HadeHHe. Pa3znuuus B CTPOCHHUU PACTUTENHHON U
XKHUBOTHOM KieTok. CopepkaHHe XHMHYECKHX OJIIEMEHTOB B KieTke. Boma, apyrue HeopraHmdeckue
BEIIECTBA, UX POJIb B KU3HEJCATENILHOCTH KJIeTOK. OpraHndeckue BElIecTBa U UX polib B KieTke. BemecTBa
U SIBIICHUSI B OKpY’KalolieM Mupe. Benukue ecTecTBOUCIIBITATENH .

JlaGopaTopHble M NPAKTHYECKHE PAOOTHI

3HAKOMCTBO ¢ 000PY/I0OBaHUEM JIJIsl HAYYHBIX HCCIICIOBAHUM.

[IpoBenenne HaOMIOAECHUH, OMBITOB W M3MEPEHUN C IENbI0 KOHKPETHU3AallMU 3HAHUN O MEeTolax
U3YUYCHUS TIPUPO/IBL.

YCTporCTBO PYYHOM JTYTIBI, CBETOBOTO MUKPOCKOIA™,

Cmpoenue knemok (Ha 20Mo8bIX MUKPONpenapamax).

CrtpoeHue KIeTOK KOXKHUIIbI YEeIIyH JTyKa™.

Ornpenenenre cocTaBa CEMsIH MIIIEHUIIBI.

Onpenenenne GU3NYECKUX CBOUCTB OETKOB, KUPOB, YTIIEBOJIOB.

IIpeameTHbIe pe3yJbTaThl 00yYeHUsI

VYyaiuecs: JOKHBI 3HATD:

—OCHOBHBIC MTPU3HAKH KUBOU TTPUPO/IBI;

—YCTPONCTBO CBETOBOTO MUKPOCKOIIA;

—OCHOBHBIE OPT'aHOM/IBI KJIETKH;

—OCHOBHBIE OpraHMYecKre U MUHEPAJIbHbIE BEIIECTBA, BXOSIINE B COCTaB KIETKH;

—BE/YIINX €CTECTBOUCIIBITATEICH U X POJIb B U3YUEHUH MIPHPOIBI.

VYyaiuecs: JOKHBI yMeTh:

—OOBSICHATH 3HAUCHHE OMOIOTUYECKUX 3HAHUN B TIOBCEIHEBHON KU3HU;

—XapaKTepu30BaTh METO/Ibl OMOJIOTHUECKUX UCCIIEIOBAHUIL;

—paboTaTh ¢ JTyNnol U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha Ta0NUIIaX U MUKpOTpenaparax OCHOBHbIE OpTraHOUIbI KIETKH;

—OOBSCHATD POJIb OPTaHUYECKUX U MUHEPAIBHBIX BEIIECTB B KIIETKE;

—co0oaTh TMpaBWiia TMOBENEHUS W paboThl ¢ mpubopaMu U HHCTPYMEHTAaMH B KaOHWHeETe
OMOJIOTHH.

MeTanpeaMeTHble Pe3yJbTaThl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—TPOBOJUTH NMPOCTEUIITNE HAOMIOCHHUSI, U3MEPEHHUSI, OTIBITHI,

—CTaBUTh YUEOHYIO 33/1a4y 1101 PYKOBOJICTBOM yUHUTEIIS;

—CHCTEeMaTH3UPOBaTh U 000011aTh pa3Hble BUIbI HH(POPMALINH;

—COCTABIIAITH IJIaH BHITIOJIHEHUS Y4eOHOH 3a/1a4u.

Pasnen 2. Muorooopa3ue :xuBbIX opranu3mos (14/28 4)

Pa3ButHe xu3Hu Ha 3emiie: )KU3Hb B APEBHEM OKeaHe; Jieca KaMEHHOYTOJIbHOTO MEePHo/a; PacliBeT
JIPEBHUX TPECMBIKAIONIUXCS; MTHUIBI W 3BEpH MNPOUUIOro. Pa3HooOpasuwe JKHUBBIX OpPraHU3MOB.
Knaccudukanus opranusmon. Bun. [lapctBa uBoii npuponsl: bakrepuu, ['puosl, Pactenus, JXusoTHble.
CyuiecTBeHHbIE TPHU3HAKH TPEJACTABUTENEH OCHOBHBIX 1APCTB, WX XapaKTEPHUCTHKA, CTPOCHHUE,
OCOOEHHOCTH >KM3HENIEATEIbHOCTH, MECTa OOMTaHWs, MX POJb B MPHUPOJIE M KU3HU ueioBeka. OxpaHa
JKUBOH IIPUPOJIBI.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA



VYyamuecs JOJKHBI 3HATh:

—CYIIECTBEHHbIE TPU3HAKUA CTPOSHHUS U JKU3HENEATENBHOCTH M3YYaeMbIX OHMOIIOTHYECKHX
0OBEKTOB;

—OCHOBHBI€ [TPU3HAKU MIPEJICTABUTENIEH APCTB KUBOU MPUPOJIBI.

VYyamuecs JOIKHBI yMeTh:

—OIpeeNsITh NIPUHAATIC)KHOCTh OMOJIOTMYECKUX OOBEKTOB K OJTHOMY M3 IIAPCTB KMBOW MIPUPOJIBL;

—YCTaHaBJIMBATh YEPThl CXOACTBA U PA3JINYUSA y MIPEJCTaBUTENEN OCHOBHBIX LIaPCTB;

—pa3nu4arh U3y4yeHHbIe 00BEKTHI B IPUPO/IE, HAa TAOIUIIAX;

—YCTaHaBJIMBATh YePThl IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpeie OOUTaHHUS;

—OOBSCHATD POJIb TIPEICTABUTENEH APCTB )KUBOM MPHUPOJIBI B )KU3HU UEIOBEKA.

MeTanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs J0KHBI YMeThb:

—TIPOBOJIUTH MPOCTEHIITYIO KITaCCU(UKAIIUIO )KUBBIX OPraHU3MOB TI0 OTAEIbHBIM L1aPCTBAM;

—MCIOJb30BATh JIOTIOJHUTEIBHBIE HCTOYHUKN MH(POPMAITUH [T BHITIOJIIHEHHS yu4eOHO 3a/1auu;

—CaMOCTOSITEIbHO TOTOBUTh YCTHOE COOOIIEHUE Ha 2 — 3 MHUH.

Pa3znea 3. Cpena oOuTanus ;KuBbIX Opranusmon (6/8 u)

HasemHO-BO3MyIIIHAS, BOMHAS W TOYBEHHAs CPeIbl OOMTAaHUS OPraHU3MOB. [IpHCrocoOIeHHOCTH
OpraHM3MOB K cpefie oOuTaHus. PacTeHus M JKMBOTHBIE Pa3HBIX MATEPUKOB (3HAKOMCTBO C OTAEIHHBIMU
NPEJICTABUTEIISIMA KUBOW MPHUPOJBI KKIOro Marepuka). [IpupomHbie 30HBI 3eMid: TYyHIpa, Taira,
CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, TPABSIHUCThIE PAaBHUHBI — CTEMH U CaBaHHBI, MTYCTHIHHU, BIIAYKHbBIE
Tponmueckue Jieca. JKu3Hb B MoOpsix U okeaHax. CooOIiecTBa MOBEPXHOCTH W TOJNIIUA BOJBI, JOHHOE
COOOIIECTBO, COOOIIECTBO KOPAILIOBOTO pr(a, rTyOOKOBOHOE COOOIIECTRO.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

Omnpenenenue (y3HaBaHMe) HauOoliee pacHpOCTPAaHEHHBIX PACTEHHUM U JKUBOTHBIX C
UCTIONIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB WH(popMaruu (dororpaduii, armacoB-ompeaenuTeNel, dydel,
repOapues u ap.).

UccnenoBanrie 0cOOEHHOCTEH CTPOEHUS PACTEHUHN U )KUBOTHBIX, CBI3aHHBIX CO CpPeIoi 0OUTaHMUS.

3HAKOMCTBO C 3KOJIOTHYECKUMHU MTPOOIEMaMU MECTHOCTHU U IOCTYITHBIMH MYTSIMHU UX PELICHHUS.

IIpenmeTHBIE pe3yabTaThI 00yYeHUSs

VYyaiuecs: JOKHBI 3HATD:

—OCHOBHBIE CpEJIbl OOMTAHUS KUBBIX OPTAaHU3MOB;

—TpUPOAHBIE 30HBI HAIlIeH TUIAaHEThI, UX OOUTATENEH.

VYyamuecs JOKHBI YMeTh:

—CpaBHUBATh Pa3UYHbIE CPEbl OOUTAHUS;

—XapaKTepU30BaTh YCIOBUS )KH3HU B PA3TUYHBIX CpPe/laX OOUTAHUS,

—CpaBHUBATh YCJIOBUS OOUTAHUS B PA3IMUHBIX IPUPOTHBIX 30HAX;

—BBISBIIATH Y€PTHI IPUCITOCOOICHHOCTH KUBBIX OPTaHU3MOB K OIPEICIIEHHBIM YCIIOBHSIM;

—TPUBOIUTH MPUMEPHI OOUTATENE MOpEl U OKEaHOB;

—Ha0III01aTh 3a )KUBBIMH OPTaHU3MaMHU.

MeTanpeaMeTHble Pe3yJbTaThl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—HAaXOIUTh U UCTIOIH30BATh MPUUNHHO-CJIEICTBEHHBIE CBA3H,

—opMyTHPOBATh U BBIIBUTATH IPOCTEHIIINE THITIOTE3HI;

—BBIJIENIATH B TEKCTE CMBICIIOBBIE YACTH U 03arJIaBJIMBaTh X, CTABUTH BOIPOCHI K TEKCTY.

Paznen 4. YUesoBek Ha 3emute (5/10 v)

Hayunble mpecTaBieHNs O IPOUCXOKICHUH YesoBeKa. J[peBHUE MpeIKH YeloBeKa: APUONUTEKH U
aBcTpajonuTekd. YenoBek ymenbliid. YenoBek mnpsaMoxomsaniuii. YenoBek pasyMHbBINM (HeaHIepTasell,
KPOMaHBbOHEIl, COBPEMEHHBIN uesnoBek). V3MeHeHus B mpupoje, BbI3BaHHBIE JESATEIBHOCTHIO YEIOBEKA.
Kucnotuele moxau, o30HOBas Iblpa, MApHUKOBBIA (G (dEKT, paAroaKTUBHBIE OTXOHbl. buonmormueckoe
pasHooOpa3ue, ero oOemHEHHEe W MyTH coxpaHeHus. ONYCTHIHMBaHWE W €ro MNPHYMHBL, OOpbba C
OIYCThIHMBaHUEM. BakHellme sKomorundeckrue MmpoOieMbl: COXpaHEeHHE OMOJOTHYEeCcKOro pasHooOpasus,
00pp0a C YHMUTOXKEHHMEM JIECOB M OIYCTHIHUBAHUEM, 3alUTa IUIAHETHl OT BCEX BUAOB 3arps3HEHUM.
3110pOBBE UeIOBeKa U OE30MaCHOCTh KU3HHU. B3auMOoCBs3b 310pOBBS 1 00pa3a KU3HU. Bpeonvie npugvluku u



ux npogpunaxmuka. Cpeoa obumanus uenosexa. IlpaBuia NMoBeIEHHs YeIOBEKa B OINACHBIX CHUTYaLUsAX
pUPOAHOTO porcxokaeHus. [Ipocreiimme crnocoOsl OKa3aHus MePBO TOMOIITH.

JdemoncTpauus

SnoBUTHIE pAaCTEHHUS U ONACHBIE KUBOTHBIE CBOEH MECTHOCTH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

W3mepeHue cBoero pocta U Macchl Tena.

OsnazieHne NpoCTEHIINME CIIOCO0aMM OKa3aHMs NepBOM JOBpaueOHOW OMOIIH.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs A0KHBI 3HATD:

—TIpEAKOB YEJIOBEKA, UX XapaKTepHbIE YEPThI, 00pa3 KU3HH;

—OCHOBHBI€ HKOJIOTHYECKHE TPOOIEMBI, CTOSIINE TepPe]l COBPEMEHHBIM YEJI0BEYECTBOM;

—TMpaBujia MOBEACHUS YEJIOBEKA B OMACHBIX CUTYAIUSAX IPUPOIHOTO IPOUCXOKICHMS,;

—IIpocTeiue crnocoObl OKa3aHus MepBOM MOMOIIM MPH 0KOTax, 0OMOPOKEHUH U JP.

VYyamuecs J0KHBI YMeTh:

—OOBACHATh NPUYMHBl HEraTMBHOTO BIMSHUSA XO3SMCTBEHHOM JEATENILHOCTH YEJIOBEKa Ha
IPUPOLY;

—OOBACHATB POJIb PACTEHUI M KUBOTHBIX B )KM3HU YEJIOBEKA;

—000CHOBBIBaTH HEOOXOMMOCTH MPUHATHUS MEP 110 OXPaHe YKUBOM MPHPO/IH;

—Cco0II01aTh NpaBuiia MOBEAECHUS B IPUPO/IE;

—pa3nuyarh Ha KHUBBIX OOBEKTAaX, TAaOIMIAX OMACHBIE JJS KU3HU YEJOBEKa BUIbl PAaCTEHUU U
KUBOTHBIX;

—BECTH 370pOBbI 00pa3 KU3HU U NPOBOAUTH OOpPHOY C BpPEOHBIMU IPHUBBIYKAMHU CBOMX
TOBAPUIIEH.

MertanpeaMeTHblIe pe3yJabTaThl 00y4eHust

VYyamuecs JOKHBI yMeTh:

—paboTaTh B COOTBETCTBUU C ITOCTABJICHHON 3a1aueii;

—COCTaBIIATh POCTOM U CIOKHBIN IUIAH TEKCTA;

—Yy4acTBOBaTh B COBMECTHOM JIESATEIILHOCTH;

—paboTaTh ¢ TEKCTOM naparpada 1 ero KOMHOHEHTAMU;

—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha TA0IUIaX, B IPUPO/IE.

JIMYHOCTHBIE Pe3yJibTATbI 00y4eHMsI

—®opmupoBaHNEe OTBETCTBEHHOT'O OTHOLIEHMSI K O0Y4EHHIO;

—opMupoBaHue O3HABaTEIbHBIX HHTEPECOB U MOTUBOB K O0YUEHHUIO;

—opMupoBaHre HABBIKOB MTOBEJICHUS B TIPUPOJIE, OCO3HAHUS [IECHHOCTH )KHUBBIX 00HEKTOB;

—OCO3HaHHUE [IEHHOCTHU 37J0pOBOTO M 0€30MacHOro 00pasa )KU3HH;

—opMupoBaHHE OCHOB SKOJIOTHYECKON KYJIBTYPHI.

Pe3zepBHOe Bpemsi— 2/8 u.



II. 3. COJEPKAHUE ITPOI'PAMMBI
Buonorusi. ’Kusoii opranusm. 6 kiacc
(35/70 4, 1/2 4 B Heae10)

Pazgen 1. CTpoeHue u cBOMCTBA ;KUBBIX Opranu3moB (11/22 v)
Tema 1.1. OCHOBHBIE CBOMCTBA XMBBIX OPTAHM3MOB (1/3 1)

MHuoroob6pasue >XHUBBIX OpraHu3MoB. OCHOBHBIE CBOMCTBAa KHBBIX OPraHU3MOB: KJIETOUHOE
CTPOEHHE, CXOTHBIM XUMHUECKUN COCTaB, OOMEH BEIIECTB U SHEPTHH, MUTAaHUE, JbIXaHUE, BBIACIICHUE, POCT
U pa3BUTHE, PA3IPAKUMOCTb, IBUKEHUE, PA3MHOXKEHHUE.

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

CopepxaHue XMMUYECKHX JIEMEHTOB B KJeTke. Boaa, pyrue HeopraHnyeckue BElecTBa, X poJib
B JKU3HEICATEIBHOCTH KJIeTOK. OpraHuyecKkue BeuecTBa: OEIKH, JKUPHI, YIIIEBO/IbI, HYKJICMHOBBIE KUCIIOTHI,
UX pOJIb B KJIETKE.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

Onpenenenue cocTaBa CEMsIH MILIEHULIBI.

Tema 1.3. CTPOEHUE PACTUTEJILHOM U XKUBOTHOM KJIETOK. KJIIETKA—
XKUBAS CUCTEMA (2/4 1)

Knerka — »neMeHTapHas eauHuna XuBoro. besbsnepHbie u snepHbie kieTku. CTpoeHHe U
byHKIMM sApa, TUTOIUIa3Mbl U €€ OPraHoMJIOB. XPOMOCOMBI, MX 3HaYeHHe. Pa3nuuus B CTpOEHHH
PaCTUTENBHON U KUBOTHOM KIIETOK.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

CrpoeHue KIETOK KMBBIX OPraHU3MOB (Ha TOTOBBIX MUKPOIMpENaparTax).

Tema 1.4. JEJIEHUE KJIETKU (1 u)

lenenue— gadxcHetiuee Cc80UCME0 KIemMOK. 3HauyeHue OelleHus Ol poCma U pazeumus
MHO20KNEMOYH020 oOpeanuzma. Jlea muna oOeneHus. JleneHue— OCHO8A PASMHONCEHUS OP2AHUIMOS.
OcHoenvle munvt Oenenus kaiemox. Mumo3. Ocnoguvie smanvi mumosa. Cywnocms meuosa u e2o
buonozuueckoe 3navenue.

JdemMoHcTpauus

Mukponpenapam «Mumosy». Mukponpenapamsl XpoMoCOMHO20 HAOOpA 4en08exd, HCUBOMHbLIX U
pacmenuii.

Tema 1.5. TKAHWU PACTEHUI M )KUBOTHBIX (1/2 u)

[TonaTtue «Tkanby». KileTOUHBIE ANIEMEHTHI U MEXKKIETOYHOE BEMIECTBO. THIIbI TKAHEW PAaCTEHUI, UX
MHOroo0Opasue, 3HadyeHHe, 0COOEHHOCTH CTpOeHMsI. THUIbl TKaHEeW >KUBOTHBIX OPTaHU3MOB, UX CTPOEHHE U
byHKIUH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

TkaHU KUBBIX OPTaHU3MOB.

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

[Tonsitue «opram». OpranHbl I[BETKOBOIO pacTeHHs. BHemiHee cTpoeHHWE W 3HAUYCHHUE KOPHS.
Kopaesrie cuctembl. Bugonsmenenus kopueit. Ctpoenue u 3HadeHue nodera. [Touka — 3avaTo4HbIi MOOET.
Crebenp kak oceBoil opran moOera. IlepenBmxenue BemecTB no credmo. Jluct. Ctpoenne u QyHKIHH.
[Tpocteie U cnoxkHble TUCThA. L[BETOK, ero 3HaueHHe M CTpOEHHUE (OKONOIBETHHUK, THIYMHKHU, MECTUKH).
Cougerust. Ilnomel, ux 3HaueHue u paszHooOpaszue. CTpoeHHE CEeMsH OAHOAOJIBHOTO W JIBYIOJIBHOTO
pacteHuil. Cuctembl opraHoB. OCHOBHBIE CHCTEMBbI OPraHOB YXMBOTHOTO OpraHU3Ma: NUIIEBapHUTENbHAs,
OTIOPHO-/IBUTATENIbHAs, HEPBHAS, YHIOKPUHHAS, PA3MHOKCHHUSL.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

Pacno3naBanue opraHoB pacTeHHM U )KUBOTHBIX.

Tema 1.7. PACTEHUA U )XKUBOTHBIE KAK LHEJIOCTHBIE OPTAHU3MBEI (1/2 u)

B3anmocCBs3b KIETOK, TKAHEN U OPraHoB B oprann3Max. JKuBble OpraHu3Mbl U OKpYKarouas cpesa.

[IpenMeTHBIE pE3yNbTaThl 00YYEHUS

VYyamuecs qOJKHbBI 3HATh:

—CYThb TOHSITHA M TEPMHUHOB: «KJIETKa», «SIApO», «MeMOpaHa», «00O0J0UKay, «ILIACTUIA,
«OPraHoOUJ», KXPOMOCOMAY, KTKAHBY, KOPTaH», KKOPEHbY, «CTEOEIbY, «IUCTY,

«MOYKa», «LUBETOK», «IUIOM», «CEMs», «CHCTEMa OpPraHOBY», «IIHILIEBAPUTENIbHAS CHUCTEMay,
«KpPOBEHOCHAsI CHUCTEMay, «IbIXaTelIbHAsl CHCTEMay», «BBIICITUTEIbHAS CHUCTEMay», «OMOPHO-IABUTATEIbHAS
CHUCTEMa», «HEPBHAsA CUCTEMA», «3HJOKPUHHAS CUCTEMa», PA3MHOKECHHE);




—OCHOBHBIC OPTaHOWJBI KJIETKH, TKaHW PACTECHUH M >KMBOTHBIX, OPTaHBl M CHUCTEMbI OPTraHOB
pacTEeHUN U KUBOTHBIX;

—YTO JISKUT B OCHOBE CTPOCHHS BCEX JKUBBIX OPTraHU3MOB;

—CTpOCHHE dYacTel 1mo0era, OCHOBHBIX OPTaHOB M CHCTEM OPraHOB JKHBOTHBIX, YKa3bIBaTh HX
3HAYEHHE.

VYyamuecs JOJKHBI YMETb:

—pacrno3HaBaTh W TOKa3bIBaTh Ha TaOJMIIaX OCHOBHBIC OPraHOWJbI KIIETKH, PACTHTEIbHBIE U
YKUBOTHBIE TKaHH, OCHOBHBIE OPTaHbl U CUCTEMbI OPTaHOB PACTEHUM U KUBOTHBIX;

—MHCCIIeI0BaTh CTPOCHUE OCHOBHBIX OPTaHOB PACTEHUS,

—YyCTaHaBJIMBATh OCHOBHBIC YEPThI PA3JINUUs B CTPOCHUU PACTUTEIILHON U KUBOTHON KIIETOK;

—YyCTaHaBJIMBATh B3aUMOCBS3b MEXK/y CTPOSHUEM TTo0era U ero GyHKITUIMH;

—MUCCIIeI0BaTh CTPOCHUE YacTell modera Ha HaTypaJIbHBIX OOBEKTaX, OMPENEsATh X Ha TabauIax;

—o000CHOBBIBaTh BXKHOCTh B3aMMOCBSI3M BCEX OPraHOB W CHCTEM OPTraHOB I OOECTICUCHHUS
[EJTOCTHOCTH OpPTaHU3Ma.

MeranpeaIMeTHbIe pe3yabTaThl 00YUCHHS

VYyamuecs JOJKHBI YMETb:

—paboTaTh ¢ TONMOJHUTEILHBIMU HCTOYHHKAMHU WH(OPMAITIH;

—1aBaTh OIPE/CIICHNUS,

—paboTaTh ¢ OMOJIOTHYECKUMH OOBEKTaMHU.

Pasznen 2. ’KuznegesitesibHOCTH Opranu3MoB (18/36 4)
Tema 2.1. IMTAHUE U ITNIINEBAPEHUE (2/4 u)

CyiHOCTh MOHATUS «TUTaHue». OCOOEHHOCTH MUTAaHUS PACTUTENBHOrO opranusma. [louBeHHOe
nutanue. Bo3aymuoe nuranue (porocunte3). OCOOEHHOCTH MUTAHUS )KUBOTHBIX. TpaBOsAHbBIE KUBOTHBIE,
XHUIIHUKHA, TPYMOEIbl; CUMOMOHTHI, Mapa3uthl. [lumieBapenue u ero 3HaueHue. OCOOEHHOCTH CTPOEHUS
MUIIEBAPUTEIILHBIX CUCTEM JKUBOTHBIX. [IuTieBapuTebHbIE EPMEHTHI U MX 3HAYCHUE.

JdemoncTpauus

JleiicTBHE KeMyIOUYHOTO cOKa Ha Oenok. JleiicTBue citoHBI Ha Kpaxmall. OMBITHI, JTOKa3bIBAIOIINE
o0Opa3oBaHMe KpaxMmayla Ha CBETY, MOIJIOIIEHNE YIJIEKUCIOTo ra3a JUCThsIMH, POJb CBETA U BOJBI B KH3HU
pacTeHuM.

Tema 2.2. IIXAHUE (2/4 q)

3HaueHue abixaHus. Ponb KuUCIOpoJa B MpOIECCE pACIICIUICHHUS OpPraHWYECKHX BEIIECTB U
0CBOOOXICHUS dHEpruid. JpixaHue pacteHuid. Ponb yCThUIT M YeUYEeBHYCK B JIBIXaHWM pacTeHHM. J[prxanue
KUBOTHBIX. OpraHbl AbIXaHUS )KUBOTHBIX OPTraHU3MOB.

JdemoncTpauus

OMNBITHl, WUTIOCTPUPYIOIIKE JIbIXaHUE MPOPACTAIOLIUX CEMSH; JbIXaHHEe KOpHEW; OOHapyX eHUe
YIJIEKHUCIIOTO Ta3a B BBIILIXaEMOM BO3YXE.

Tema 2.3. ITEPEJAIBUKEHUE BEIIIECTB B OPTAHU3ME (2/4 u)

[Tepenoc BeriecTB B opranusme, ero 3HaueHue. [lepensrxenne BemecTB B pacteHuu. OcCOOeHHOCTH
CTpPOEHHUSl OpPraHOB pacTeHHH, 00eCHeuMBaIOIIMX Mpolecc mnepeHoca BemecTB. OCcOOEHHOCTH IepeHoca
BEIIECTB B OpraHuU3Max *KHUBOTHBIX. KpoBeHOCHas cucteMa, e€ ctpoeHue u pynkuuu. ['emonumda. Kposb u
e€ cocTaBHbIE YacTH (IJ1a3Ma, KJIETKH KPOBH).

JdemoncTpauus

OnbIT, WUTIOCTPUPYIOIIUNA MMyTH TEPEIBIKEHUSI OPTaHMUYECKUX BEIIECTB MO CTEOII0 pacTeHHs.
Muxkponpenaparsl «CTpoeHUe KIETOK KPOBH JATYIIKN» U «CTpoeHue KIETOK KPOBH YETOBEKay.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

[lepenBuxeHne BOAbI 1 MUHEPAIBHBIX BEIIECTB 1O CTEOIIO.

Tema 2.4. BBI/IEJIEHWE. OBMEH BEIIECTB 1 SHEPTUU (2/4 q)

Ponb BeIENEHMS B IpOIECCe KUZHEACITETbHOCTH OPraHu3MOB. [IpoIyKThl BBIACNEHUS Y pACTEHHI
U JKUBOTHBIX. Beienenue y pacrenuil. Beinenenue y skuBOTHbIX. OCHOBHBIE BBICIUTEIBHBIE CUCTEMBI Y
KUBOTHBIX. OOMEH BeIIeCTB U SHEPTUH.

Tema 2.5. OITOPHBIE CUCTEMEI (1/2 4)

3HayeHHe OMOPHBIX CHCTEM B JKU3HU OpraHu3MoB. OIOpHbIE cHUCTEMBI pacTeHHil. OmnopHbIe
CHUCTEMBI )KMBOTHBIX.

JdemoncTpauus



Ckenetbl MileKonUTaOMMX. Pacnniel kocTeld. PakoBUHBI MOJUTIOCKOB. KOJUIEKIIMM HACEKOMBIX.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

Pa3znooOpa3ue OMmopHBIX CUCTEM >KUBOTHBIX.

Tema 2.6. JIBUXKEHUE (2/4 u)

JIBI>KeHHEe KaK Ba)kKHEWIass OCOOCHHOCTh KMBOTHBIX OPTaHU3MOB. 3HAU€HHUE JBHUraTelbHOM
AKTUBHOCTH. MexaHu3Mbl, 00ecrieunBaroIne JBMKEHNE KUBBIX OPTaHU3MOB.

JlaGopaTopHblie M NPAKTHYECKHE PA0OTHI

JIBroxeHre HHPY30puH Ty(HeabKu.

[lepemenienne qOXKAEBOTO YEPBH.

Tema 2.7. PEI'YJISALIA TPOLUECCOB XU3HEJAEATEJIBHOCTU (2/4 1)

KusHenesaTenbHOCTh OpraHu3Ma U €€ CBs3b C OKpyXarouen cpenou. Perymsiuus mnponeccos
KHU3HENEATETLHOCTH OpraHn3MoB. Pasnpaxkumocts. HepBHas cucrema, ocobeHHOCTH cTpoeHHs. Pedrexc,
WHCTUHKT.

Tema 2.8. PASMHOXXEHUE (2/4 4)

buonornueckoe 3HaueHUE pa3zMHOXKeHU. Buasl pasMHOXkeHUs. becnonoe pa3sMHOKEHUE KUBOTHBIX
(meneHue mpocTelINX, MOYKOBAaHUE TUAphI). becronoe pazMHokeHue pacteHuid. IlonoBoe pa3mHOxeHUe
opranu3mMoB. OcoOEHHOCTH MOJIOBOTO Pa3MHOKEHUS )KUBOTHBIX. Opranbl pasMHOkeHUs. [lonoBbIe KIIETKU.
OmnonorBopenue. [lonoBoe pasmuoxenue pacteHuit. Onsuienue. J[BoitHoe orogorBopenue. O0pa3zoBaHue
IJIOJIOB M CEMSIH.

JdemMoHcTpanus

Crioco0OsI pa3MHOXKEHHS pacTeHHid. Pa3HooOpa3ne U CTPOCHHE COIBETHIA.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

BereratuBHoe pa3MHOXK€HHE KOMHATHBIX PACTEHUM.

Tema 2.9. POCT 1 PABBUTHE (2/4 u)

Poct u pasButne pacrenmii. nauBuayaneHoe paszBuTHe. PacnmpocTpaHeHHe IUIOAOB M CEMSH.
CocTosiHUE TIOKOS, €r0 3HAau€HUE B JKU3HM pAcTeHMH. YCIoBHUs mpopacTaHusi cemsiH. [Ilutanue um poct
npopocTkoB. OCOOEHHOCTH pa3BUTHUSA JKUBOTHBIX OpraHM3MOB. Pa3Butue 3aponsimia (Ha MpUMeEpe
naHueTHuka). [loctaMOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

JdemoncTpauust

Crioco0bI pacTipocTpaHeHUs TIO0B U ceMsH. [IpopacTanue ceMsH.

JlaGopaTopHblie M NPAKTHYECKHE PA0OTHI

[Ipsimoe u HenpsAMoe pa3BUTHE HACEKOMBIX (Ha KOJJIEKIIMOHHOM MaTepuale).

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

B3auMoOCBs3b KIIETOK, TKAHEW W OPraHOB B OpraHus3Me. PeryisitopHas nesaTelbHOCTh HEPBHOU U
rymopainbHOil cucteM. Opranu3m GYHKIMOHUpPYET Kak eauHoe Ienoe. Opranusm — Ouoloruyeckas
cucTema.

[IpenMeTHBIE pE3yNbTaThl 00YYEHUS

VYyamuecs q0JKHbBI 3HATh:

—CyTh TNOHATHUM U TEPMHUHOB: IOYBEHHOE IMHUTAHHUE», «BO3AYLUIHOE MUTAHUE», «XJIOPOILIACTY,
«(poTocUHTE3», «IHUTAHUE», «IbIXaHHE», «TPAHCIOPT BEIIECTB», «BBIACICHUE», <JTUCTOMAI», «OOMEH
BEIIECTB)», «XOJIOTHOKPOBHBIE KHUBOTHBIE», «TEINIOKPOBHBIE >KMBOTHBIE), «OIMOpPHAsl CHCTEMa», «CKEIET»,
«IIBWKEHUE»,  «Pa3IPaKUMOCTBY», «HEpPBHAas CHCTEMa», «IHJIOKpUHHAs CHCTeMa»,  «pediexcy,
«Pa3MHOXKEHUE», «IOJIOBOE Pa3MHOKEHHE», «Oecronoe pa3MHOKEHHE», «IOYKOBAaHHUE», «repMadpoauTy,
«OIUIOZOTBOPEHUEY, KOMBIIICHUE, KPOCTY», KPA3BUTHUEY, CIIPSIMOE PA3BUTHEY», HENPSIMOE PA3BUTHEY;

—OpraHsbl U CUCTEMBI, COCTABJISIIOLIME OPraHU3MbI PACTEHHS U ) KUBOTHOTO.

VYyamuecs JOJKHBI YMETb:

—OIMpeneNisTh U TMOKa3blBaTh Ha TalnMIle OpraHbl M CHCTEMBI, COCTABIAIOIINE OPraHU3MbI
pacTEeHU U KUBOTHBIX;

—OOBACHATD CYITHOCTh OCHOBHBIX MPOIIECCOB KUZHEACITEILHOCTH OPTraHU3MOB;

—000CHOBBIBAaTh B3aUMOCBS3b MTPOIECCOB KU3HEACSITEILHOCTH MEXKIY CO00ii;

—CpaBHUBATh POLIECCHI KUZHEIEATETbHOCTH PA3ITMYHBIX OPTAHU3MOB;

—Ha0nro1aTh 32 OMOJOTMYECKUMU MPOLIECCAMU, OITUCHIBATh UX, JI€]1aTh BHIBOJBL;

—MUCCIIEeI0BaTh CTPOECHUE OTAEIBHBIX OPraHOB OPraHNU3MOB;

—ukcupoBars cBOM HaOMIOJCHUS B BHJIE PUCYHKOB, CXEM, TaOJIHI;

—co0Jr01aTh paBuiia MOBECHHS B KaOUHETe OUOJIOTHH.




MeranpenMeTHble pe3yabTaTel 00ydeHus

VYyamuecs JOJKHBI YMETh:

—OPpraHU30BbIBATH CBOIO YUEOHYIO NESATEIbHOCTH;

—IIJTAHUPOBATh CBOIO JIESATEIHLHOCTH T1O/I PYKOBOJCTBOM YUHUTENs (pOAUTENEH);

—COCTAaBJIAThH IJIaH PaOOTHI;

—Yy4acTBOBAaTh B IPYIOBOI paboTe (Majas rpyra, Kiacc);

—OCYIIECTBIATH MOUCK JOMOJHUTENBHON HH(pOpMALUU Ha OyMaXXHbBIX U 3JIEKTPOHHBIX HOCUTENSX;

—paboTaTh ¢ TeKCTOM naparpada u ero KOMHOHEHTaMU;

—COCTABJIAThH IJIaH OTBETA;

—COCTaBIISITh BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTAEIbHbIE CMBICIOBBIE YacTH, AeJaTh
HO/I3ar0JIOBKH;

—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha Ta0INIIAX;

—OIIEHUBaTh CBOM OTBET, CBOIO PabOTY, a TaKXKe paboTy OJJHOKIACCHUKOB.

Pasznen 3. Opranusm u cpena (2/4 4)
Tema 3.1. CPEJIA OBUTAHUS. ®AKTOPBI CPEJIbBI (1/2 )

Bnusiare gakTopoB HEXXHUBOUM PUPOABI (TEMIIEPATYPhI, BIaXXHOCTH, CBETA) Ha JKUBBIC OPTaHU3MBI.
B3auMocCBsI31 )KUBBIX OPTaHU3MOB.

JdemoncTpauus

Kormiekmuu, nimiocTpUPYIOIHE SKOJIOTHISCKUE B3aUMOCBSI3H KUBBIX OPTaHH3MOB.

Tema 3.2. [TIPUPOJAHBIE COOBIIECTBA (1/2 u)

[IpupoaHoe coobmiecTBo. JkocucteMa. CTpyKTypa U CBSI3M B MPUPOAHOM cooOmectse. llenu
UTaHUSI.

JdemMoHcTpanus

Mojienu SKOJIOTUYECKHX CHCTEM, KOJUIEKITUH, WILTIOCTPUPYIOIINE TTHICBBIE IISTTH W CETH.

[IpenmeTHbIC Pe3yIbTATEL O0YUEHHUS

VYdanmecs: J0JKHBI 3HATH:

—CyTh TOHITHH W TEPMHHOB: «Cpela OOWTaHUs», «(HaKTOPbl Cpeabl», «(PaKTOPbl HEKUBOU
NPUPOBD», «(PAKTOPBI )KUBOH TPUPOIBD», CITUIIEBHIC TSN, KITUIIEBBIE CETH», KITPUPOIHOE COOOIIECTBOY,
«9IKOCUCTEMAY;

—KaK TOT WJIM HHOH (PaKTOp Cpe/ibl MOXKET BIIHMATH HA KUBBIE OPTaHU3MBI;

—XapakTep B3aUMOCBS3eH MEXTy )KHBBIMUA OPTAaHU3MAaMH B IPUPOTHOM COOOIIECTBE;

—CTPYKTYpPY MPUPOTHOTO COOOIIECTBA.

MeranpenMeTHble pe3yabTaThl 00yUEHUS

Ydamuecs J0JDKHBI YMETh:

—OpTraHU30BbIBATH CBOIO YYEOHYIO NESTEIHHOCTH;

—IIJTAHUPOBATh CBOKO JIEATEIBLHOCTH ITO/I PYKOBOJICTBOM YUHUTENs (POAUTENCH);

—COCTAaBIAThH IJIaH PaOOTHI;

—Yy4acTBOBAaTh B IPYNIIOBOM paboTte (Majas rpymma, Kiacc);

—OCYIIECTBISThH TIOUCK JOTIOJIHUTETHFHON WH(POPMAITIH Ha OYMaKHBIX U DJICKTPOHHBIX HOCHTEISX;

—paboTaTh ¢ TEKCTOM naparpada u ero KOMIOHEHTaMU;

—COCTaBIISTh IJIaH OTBETA;

—COCTaBIISITh BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTJACIbHBIC CMBICIOBBIC YacTH, JeJaTh
MIO/I3aT OJIOBKH;

—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha Ta0IUIIAX;

—OIICHUBATh CBOM OTBET, CBOIO PabOTY, a TaK)Ke pabOTy OJJHOKIACCHUKOB.

JINYHOCTHBIE PE3YNIbTATHI OOYYECHUS

—®opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHSI K O0YICHHUIO;

—dopMupoBaHre TMO3HABATEIFHBIX HMHTEPECOB M MOTHBOB, HAINPABICHHBIX Ha H3y4YCHUE
pOTrpaMM;

—pa3BUTHE HABBIKOB O0YUYCHHUS;

—QopMUpOBaHHUE COITMAITBHBIX HOPM U HaBBIKOB IOBEJCHUS B KJIACCe, IIKOJIE, IOMa U JIp.;

—dopmupoBanue U 100poKeEIaTEILHBIE OTHOIICHUS K MHEHUIO IPYTOT0 YeJIOBEKa;




—popMupoBaHe KOMMYHHMKAaTHBHONH KOMIIETEHTHOCTH B OOIIEHMHM U COTPYJHHMYECTBE CO
CBEPCTHUKAMH, YUYUTENIMU, MOCTOPOHHHMHM JIOJABMHU B Ipolecce y4eOHOH, OOLIECTBEHHOW M JIpyroi
NesITEIbHOCTH;

—OCO3HaHUE IIEHHOCTHU 3/J0POBOT0O M 0e30macHoro oopasa K1U3HY;

—OCO3HaHUE 3HAYCHUsI CEMbH B )KM3HU YEJIOBEKA;

—YBaXXUTEJIbHOE OTHOUIEHHUE K CTApIIMM U MJIAJIIIIMM TOBapUIIlaM.

Pe3zepBHOe Bpemsai— 4/8 u.



COJEP)KAHHUE ITPOI'PAMMBI
Buosiorusi. MHorooopasue s;kuBbIX Opranu3mMoB. 7 kiaacc (70 4, 2 4 B Hee110)

Bgenenue (3 1)

Mup KHUBBIX OpPraHM3MOB. YPOBHH OPraHHM3allid M CBOWCTBA JKUBOTO. JKOCHCTEMBbI. bruocdepa—
ro0abHAS KOJIOTUYECKAsT CUCTEMA; TPAHUIIBl U KOMITOHEHTHI Onocdephl. [IpuarHbEI MHOT00Opa3Hst JKUBBIX
OpraHu3MoB. DBomroroHHass Teopus Y. JlapBuHa 0 MPHUCIIOCOOICHHOCTH K Pa3HOOOPA3HBIM YCIIOBHUSIM
cpenpl oburanus. EcTtecTBeHHas cucTeMa KiacCHUKAIMM Kak OTpPaKEHHE TNpoIecca HBOIIOIHUU
OpPTraHU3MOB.

Pasznea 1. HapcTBo Ilpokapuorsl (3 4)
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHUA U ITPOUCXOXIEHUE
[MPOKAPUOTHUYECKMX OPTAHNU3MOB (3 u)

[Ipoucxoxaenue u HBomoIMs Oaktepuil. OOIIME CBONWCTBA MPOKAPUOTHUYECKUX OPraHU3MOB.
Mmuoroo6pasue ¢opm Oaktepuil. OcoOeHHOCTH CTpoeHUs OakTtepuanbHON KieTku. [loHsTHE O THMax
oOmeHa y pokapuoT. OCOOEHHOCTH OpraHU3aIUH M JKU3HEACATEIIbHOCTH MTPOKAPUOT; PACTIPOCTPAaHEHHOCTh
U poib B OHOILIEHO3aX. DKOIOTHYECKas pojb M MEIUIIMHCKOE 3HaueHue (Ha MpuMepe MpeicTaBUTeNeit
noauapctea Hacrosimue 6akrepun).

JdemoncTpauus

CrpoeHue KIETOK pa3IMuHbIX MPOKAPHOT.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

3apuCcOBKa CXEMbI CTPOEHUS MTPOKAPHUOTUIECKON KIETKHU.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATh:

—CTpPOEHHE U OCHOBHBIE MPOIIECCHI )KU3HENEATEILHOCTH OaKTepUii;

—pa3zHooOpa3ue U pacpoCTpaHeHHE OaKTepuil U TPUOOB;

—poub 6akTepuit U rpruOOB B MPUPOJIE U KU3HU YETIOBEKa,

—MEeTO/IbI MPOPMIAKTUKHA WH(EKIIMOHHBIX 3a00ICBaHHIH.

VYyamuecs: JOKHBI yMeTh:

—J1aBaTh OOIIYIO XapaKTEePUCTHKY OaKTepHd;

—XapaxkTepu3oBaTh (HOpMbI OaKTepHAIbHBIX KIETOK;

—OTJMYaTh OAKTEPUU OT JPYTHX KUBBIX OPTAaHU3MOB;

—OOBACHATD POJIb OAKTEpHil U TPUOOB B MPHUPOJIE U KU3HU YeIIOBEKa.

MeTtanpeaMeTHble pe3yibTaThl 00y4eHUs

VYuyamuecs: JOKHBI yMeTh:

—paborath ¢ y4eOHHMKOM, paboueil TeTpanpl0 W JUJAKTUYCCKUMHU MaTepHuajaMH, COCTABIATH
KOHCIIEKT maparpada yueOHuKa 10 W/IIK Moclie U3y4eHUsl MaTepralia Ha YPOKe;

—pa3pabareiBaTh TUTAH-KOHCIIEKT TEMBI, UCTIONB3Ys Pa3HbIe UCTOYHUKH HH(DOPMAIINH;

—TOTOBUTHh YCTHBIE COOOIIEHHS] U MUChbMEHHBIE pedepaThl Ha OCHOBE 0000IIeHUs HH(pOpMALIUU
y4eOHMKA U JIOMOJIHUTEIbHBIX HCTOUHUKOB;

—TI0JIb30BaThCSl TOUCKOBBIMU cucTeMamu VHTepHeTa.

Pasznea 2. lapcTBo I'pudni (4 1)
Tema 2.1. OBIIIAS XAPAKTEPUCTUKA T'PUBOB (3 1)

[Ipoucxoxkaenue u 3BomoLUs rpuboB. Ocobennocmu cmpoerus Kiemok epubos. OcHosHble uepmyl
opeanuszayuu  MHO2OKIEemouHblX 2pubos. Omoenvl: Xumpuouomuxkoma, 3uecomuxoma, Ackomukoma,
bazuouomuxoma, QOomuxoma; epynna Hecosepuiennvie epubvi. OCOOEHHOCTH KU3HENEATCILHOCTH U
pacnpocTtpanenue. Poib rpuOoB B OMOIIEHO3aX U XO3SHCTBEHHOHN JESITEILHOCTH YEIOBEKA.

JdemoncTpauus

Cxembl CTpPOCHHS TMpPEACTaBUTEICH pa3IUYHBIX CHUCTEMAaTHUYECKUX TPYII TpHOOB, pa3IUvHbIC
npeacTaBuTeNn apersa [pudsbl, CTpoeHe MI0J0BOTO Tela IIISIOYHOro Tpuba.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

CrpoeHnue miecHeBOro rpuda Mmykopa™.

PacrniozHaBaHue cheJOOHBIX U SITOBUTHIX TPHOOB*.

Tema 2.2. TUITAMHUKH (1 u)



[Tonsitne o cumbmoze. OOmas XapaKTePUCTHUKA JIMIMIAWHUKOB. THIBI CIIOCBWIIN JIMIIAHHUKOB;
0COOEHHOCTH KHU3HENIEATEITLHOCTH, PACTIPOCTPAHEHHOCTH U YKOJIOTUYECKAS POJIb JTUIIATHUKOB.

JdemoncTpauus

CxeMBbI CTPOCHHUS JIMIIIAWHUKOB, PA3JTUYHBIE MPEJCTABUTEIH JINIIIAIHUKOB.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

Vyaruecs J0KHBI 3HATh:

—OCHOBHBIE IMOHATHS, OTHOCSIIIHECS K CTPOSHUIO MPO- U SYKAPHUOTUUYECKOHN KIIETOK;

—CTpPOCHHE U OCHOBBI )KH3HEIEATEITHHOCTH KJIETOK Iproda;

—O0CO0OEHHOCTH OpraHU3AIMH IIIAIIOYHOTO Tproa;

—Mepbl MPOPUIAKTUKH IPUOKOBBIX 3a00JIEBaHUH.

VYyarmumecs: J0KHBI YMeTh:

—J1aBaTh OOIIYIO XapaKTEePUCTHKY OaKTepuil U rpudoB;

—O0OBSCHATH CTPOCHUE TPUOOB U JINIITAHHUKOB;

—TPUBOUTH TIPUMEPHI PACTIPOCTPAHEHHOCTH IPUOOB U JUIIAHHUKOB;

—XapaKTepru30BaTh POJIb TPUOOB U JIMIIAHHUKOB B OMOIICHO3aX;

—OIpeeNsITh HeCheA0OHBIC NUISTIOYHBIC TPUOBL;

—O0OBSACHATH POJIb OAKTEPUI ¥ TPUOOB B IPUPOJIC U KU3HU YETOBEKA.

MeTtanpeaMeTHbIe Pe3yabTaThbl 00yUeHusl

VYyamumecs: J0KHBI YMeTh:

—paboTaTh ¢ yueOHUKOM, padoUei TETPAIbI0 U JUIAKTUICCKUMU MaTepHaIaMu;

—COCTaBJIATh KOHCTIEKT naparpada yaeOHHUKa 10 /WM MOCIIe U3YYeHHUsT MaTepralia Ha YpOKe;

—TI0h30BAThCS OMOJOTUYECKUMH CIIOBapSIMHU W CIPABOYHHKAMH JIJIT TIOMCKA OMpPEIeICHUN
OMOJIOTUYECKUX TEPMUHOB;

—pa3pabareiBaTh TUTAH-KOHCIIEKT TEMBI, UCTIONB3Ys Pa3HbIe UCTOYHUKH HH(DOPMAIINH;

—TOTOBHTh COOOIICHHS Ha OCHOBE 0000ImeHus WH(OpMaruu ydeOHHKA M JIOMOJHHTEIbHBIX
HCTOYHHUKOB;

—TI0JIb30BaThCS MIOMCKOBBIMU ccTeMaMu IHTepHeTa.

Pazgea 3. lapcTBo PacTtenus (16 1)
Tema 3.1. OBIIIAS XAPAKTEPUCTUKA PACTEHUH (2 u)

PactuTenbHbIil opraHu3M Kak IeocTHas cucteMa. KieTku, TkaHu, OpraHbl U CHUCTEMbl OpPraHOB
pacteHuil. Perymsmus Ku3HenesTeNbHOCTH pacTeHU; GUTOropMOHBL. OCOOCHHOCTH KU3HEICSATEIHHOCTH
pactenuii. ®otocuntes. [Turmentsl. CucTeMaTHKa pacTeHHI; HU3IIKE U BBICIINE PACTCHHUS.

JdemoHcTpanus

Pucynku yuyeOHMKa, MMOKa3bIBAIOIINE OCOOCHHOCTH CTPOCHHS M KU3HENESTEILHOCTH PA3IUYHBIX
npeacTaBuTeNe 1apcTBa pacrteHuid. CxXembl, OTpa)kalolllie OCHOBHBIC HAIMPABJICHUS SBOJIIOIUU
pacTUTEIbHBIX OPTaHU3MOB.

Tema 3.2. HU3IINE PACTEHUSA (2 u)

Bonmopocnu  kak apeBHedmras rpymma  pacteHmid. OOmas  XapaKTepUCTHKa BOJOPOCIEH.
Ocobennoctu cTtpoenust Tena. OIHOKIETOYHBbIE W MHOTOKJIETOYHBIE BOJOpOCTH. MHorooopasue
BOJIOpOCIIEi: oTaenbl 3enénbie Bogopociu, bypeie Bogopocnu u Kpacusie Bomopocnu. Pacnpoctpanenue B
BOJHBIX M HA3€MHBIX OMOIIEHO03aX, KOJIOTHUYECKas poiib Bogopociel. [IpakTuyeckoe 3HaYCHNE.

JdemoncTpauus

CxeMbl CTpOEHMSI BOAOPOCIEH pa3IudHbIX OT/IENIOB.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

W3ydeHre BHENTHETO CTPOSHUS BOJIOPOCIICH ™.

Tema 3.3. BRICHIME CITOPOBBIE PACTEHUA (4 u)

[IpoucxoxaeHne u oOIIast XapaKTepUCTHKa BBICIIMX pacTeHuid. OCOOEHHOCTH OpraHu3aluu U
WHAMBUAYAIIbHOTO pa3BUTHUA BbICIIKMX pacTeHuil. CropoBble pacTeHus. OOmas XapaKTepHCTHKA,
npoucxoxaenne. Otnen MoXoBUAHBIE; 0COOEHHOCTH OpraHU3allnK, KHU3HEHHOTO IMKIa. PacpocTpanenue
u poiab B OwomneHosax. Otnmen IlmayHoBuaHble; OCOOEHHOCTH OpraHU3allUM, >KU3HEHHOTO IIMKIIA.
PacnipocTpanenue u poib B 6uorieHo3ax. Otaen XBOIIEBUAHBIE, OCOOCHHOCTH OPTaHU3alUH, KU3HEHHOTO
nukia. Pacnpoctpanenue u ponbp B Ouonenosax. Otnen [lamoporHukoBuanbie. Ilpoucxoxnenue u
O0COOEHHOCTU OpraHM3alMM MaoOpOTHUKOB. JKU3HEHHBIN LMK NMAlOPOTHUKOB. PacrpocTpaneHnue u poib B
OHolLIEHO3aX.



JdemoncTpauust

CxeMbl CTpOEHMSI M JKU3HEHHBIX LMKJIOB MXOB, XBOILIEH M IUIAYHOB, pa3jIM4YHbIE MPEACTABUTEIU
MXOB, IJJAYyHOB M XBOILEW, CXEMbl CTPOEHUS MANOPOTHUKA; JIPEBHUE IMAOPOTHUKOBUIHBIC, CXeMa IMKJa
pa3BUTHA MAIOPOTHUKA, PA3JINYHbIE IPEICTABUTENN NallOPOTHUKOBUIHBIX.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

W3yyeHne BHEIIHETO CTPOCHHS MXa™*.

W3ydeHure BHENIHETO CTPOEHUS MAalOPOTHUKA™.

Tema 3.4. BBICHIME CEMEHHBIE PACTEHUA. OTAEJI 'OJIOCEMEHHBIE PACTEHUA
(24)

[Ipoucxoxxaenne M OCOOCHHOCTH OpraHM3allMM TOJOCEMEHHBIX PpAacTEHH; CTpOeHue Tena,
KU3HEHHBbIE (OpPMBI TOIOCEMEHHBIX. MHOrooOpasue, pacnpoCcTpaHEHHOCTh TONOCEMEHHBIX, UX pOJIb B
OMOLIeHO3aX U IPAKTUYECKOE 3HAYCHHUE.

JdemoncTpauus

CxeMbl CTpOEHMSI TOJOCEMEHHBIX, LMK pa3BUTHUS COCHBI, pAa3JIMYHbIE NPEICTaBUTENN
TOJIOCEMEHHBIX.

JlabopaTopHble U MPaKTH4YecKne PadoThl

W3ydeHue cTpoeHuss 1 MHOrooOpas3usi TOIOCEMEHHBIX PACTeHHIA™.

Tema 3.5. BBICIHME CEMEHHBIE PACTEHU L.
OTAEJI ITIOKPBITOCEMEHHBIE (HBETKOBBIE) PACTEHUA (6 u)

[Ipoucxoxxaenrne M OCOOEHHOCTH OPraHM3allii IMOKPBITOCEMEHHBIX PACTEHUM; CTPOEHME Tena,
Ku3HeHHbIe (opmbl MOKpeIToceMeHHBbIX. Kimaccel OnnonmonbHbie U J[BynmonbHble. OCHOBHBIE ceMeicTBa
HOKPBITOCEMEHHBIX pAacTeHUM (2 cemeicTBa OJHOMONBHBIX M 3 CcEeMEWCTBAa JABYJIOJbHBIX PACTEHMI).
MHuoroob6pasue, pacnpoCTpaHEHHOCTh IIBETKOBBIX, MX pOJb B OHOILIEHO3aX, B JKU3HHM YENOBEKa U €ro
XO35ICTBEHHOM JIEATEIIbHOCTH.

JdemoncTpauus

Cxema CTpOE€HHS LIBETKOBOIO PAaCTEHUS; CTPOCHMS LIBETKA, LIMKJI PAa3BUTHUS LIBETKOBBIX PACTEHHM
(1BOIHOE OIUIOIOTBOPEHHE), IPEIACTABUTENN PA3IUYHBIX CEMENCTB MOKPHITOCEMEHHBIX PACTEHUN.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

N3ydenune cTpoeHus: MOKPHITOCEMEHHBIX pacTeHUIT™.

PacniosnaBanne Hambosee pacnpoCTpaHEHHBIX PACTEHHH CBOEH MECTHOCTH, OIpeNeNieHHe HX
CUCTEMAaTUYECKOTO MOJIOKEHU ™.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs 0KHBI 3HATh:

—OCHOBHBIE METO/Ibl U3YUEHUS PACTEHUN;

—OCHOBHBIE TPYIIIBI PacTeHUH (BOAOPOCIH, MXH, XBOIIIH, IJIAyHbI, TAIOPOTHUKH, TOIOCEMEHHBIE,
L[BETKOBBIE), UX CTPOCHHUE, OCOOEHHOCTH )KU3HENIEATENBHOCTH U MHOT000pasue;

—O0COOEHHOCTH CTPOCHUS U KU3HEACATEIbHOCTH JTUIIAHHUKOB;

—poJb pacTeHui B Onocdepe 1 )KU3HU YeT0BeKa;

—IPOUCXOXKICHHE PACTEHUI U OCHOBHBIE 3TaIlbl Pa3BUTUS PACTUTEIBHOTO MHPA.

VYyamuecs JOKHBI YMeTh:

—J1aBaTh OOIIYIO XapaKTEPUCTUKY PACTUTEIHLHOTO 11apCTBA;

—OOBSCHATD POJIb pacTeHUH B Ouocdepe;

—/laBaTh XapaKTEPUCTHKY OCHOBHBIX TPYII pacTeHUil (BOAOPOCIEH, MXOB, XBOIIEH, IIIAyHOB,
HarlOPOTHUKOB, TOJIOCEMEHHBIX, [IBETKOBBIX);

—OOBACHATH MPOUCXOXKACHUE PACTEHUN U OCHOBHBIE JTAMbl Pa3BUTHUS PACTUTEILHOTO MUPA;

—XapaKTepU30BaTh PaCIPOCTPAHEHNE PACTEHUH B Pa3INYHbIX KIIMMAaTHYECKUX 30HaX 3eMIJIN;

—OOBACHATH IPUUUHBI PA3IHMUUi B COCTaBe (PUTOIIEHO30B PA3IUYHBIX KIMMATHUYECKUX MOSICOB.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus

VYyamuecs J0OKHBI yMeThb:

—BBINOJIHATH J1A00PaTOPHBIE PabOTHI 10/1 PYKOBOACTBOM YUMTEIIS;

—CpaBHUBATh NPEICTABUTENIEH Pa3HBIX IPYII PACTEHUH, A€JIaTh BBIBOJIBI HA OCHOBE CPABHEHMS;

—OLIEHUBATh C ICTETUYECKON TOUKHU 3pEHUsI IPEACTABUTENIEN pAaCTUTEILHOTO MUPA;

—HaXoAUTh HMHPOPMAIMIO O PACTEHUSX B HAYYHO-TIOMYJIAPHOW JHUTEpaType, OHOIOTHUECKHX
CJIOBApSIX U CIPaBOYHUKAX, aHAIM3UPOBATh U OLIEHUBATH €€, IIEPEBOANUTH U3 OHON (YOPMBI B IPYTYIO.



Paznen 4. lapcTBo KuBoTHbie (38 1)
Tema 4.1. OBIIAA XAPAKTEPUCTUKA XKXUBOTHBIX (1 u)

JKUBOTHBIM OpraHuM3M Kak LeJocTHas cucrema. KieTku, TKaHu, OpraHbl U CHCTEMbI OpPIraHOB
JKUBOTHBIX. Peryssiius ®u3HeIeaTeTbHOCTH KUBOTHBIX; HEPBHAS U SHJIOKpUHHAA peryisiiuu. OcobeHHOCTH
KU3HENIEATEIbHOCTU JKUBOTHBIX, OTIMYAOIINE MX OT MPEACTAaBUTENEH IPYruX LAPCTB KUBOM MPUPOJIBI.
Cucremaruka IKUBOTHBIX; TAKCOHOMHUYECKHE  KATETOPUHU; OJHOKIETOUYHBIE U  MHOTOKJIETOYHBIE
(6ecro3BOHOYHBIE U XOPAOBBIE) KUBOTHBIE. B3aMMOOTHOIIEHHS KUBOTHBIX B OMOIIEHO3aX; TpoduUecKue
YPOBHH U LIETIH TUTAHUSL.

JdemoncTpauust

Pacrnipenenenue )UBOTHBIX M PACTEHUH IO TUIaHETe: OnoreorpaduiecKkue 00IacTH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

AHanu3 CTPYKTYphI pa3IMUYHbIX OMOMOB CYIITH M1 MUPOBOI'O OK€aHa Ha CXEMax M WILTIOCTPAIUAX.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATD:

—IpPU3HAKU OPTaHM3Ma KaK LIeJIOCTHON CUCTEMBI;

—OCHOBHBIE CBOWMCTBA KUBOTHBIX OPTaHU3MOB;

—CXOJICTBO M Pa3JIMuUs MEXKY PACTUTEIbHBIM U )KUBOTHBIM OpraHU3MaMU;

—4TO TAKOE 300JI0THUs, KAKOBA €€ CTPYKTypa.

VYyamuecs J0KHBI yMeThb:

—OOBSCHATH CTPYKTYPY 300JIOTHUECKOW HAyKH, OCHOBHBIC ITAIbI €€ Pa3BUTHS, CUCTEMATUICCKUE
KaTeropuu;

—TIIPEJICTABIIATH SBOJIOIMOHHBIN IMMYTh Pa3BUTHS >KUBOTHOTO MUPA;

—Kinaccu(pUIUPOBATh )KUBOTHBIE O0BEKTHI IO WX MPUHAAIE)KHOCTH K CUCTEMATUYECKUM TPYIITIaM;

—TMOpUMEHSTh JBOWHBIC Ha3BaHUS IKUBOTHBIX TPHU TMOATOTOBKE COOOIICHUHM, JIOKIIAJOB,
MIpE3CHTALIN;

—OOBSCHATH 3HAUCHHUE 300J0TMYECKUX 3HAHWM JJIi COXPAHCHUS JKU3HH HA TUIAHETE, pa3BeICHUS
PEAKUX M OXPaHSAEMbIX )KMBOTHBIX, BBIBEJICHUSI HOBBIX IMOPO/J )KUBOTHBIX;

—MUCIOJIb30BaTh 3HAHUS IO 300JI0TUU B MMOBCETHEBHON KU3ZHH.

Tema 4.2. IOATAPCTBO OAHOKJIETOYHBIE (2 1)

OOmast xapakTepucThKa TpocTedmmx. KieTka OIHOKJIETOYHBIX IKUBOTHBIX KaK IIE€IOCTHBIN
OpraHu3M; OCOOEHHOCTH OpraHM3alliH KIETOK MPOCTEHIINX, ClelualbHble opraHounbl. PazHooOpasue
OPOCTENIINX M HUX pOJIb B OHMOIEHO3aX, XKU3HU YEJIOBEKAa U €ro XO3SHUCTBEHHOW JesITeNIbHOCTH. Tum
CapKoXTyTHKOHOCIIBI; MHOT0OOpa3ue ¢opM CapKOIOBBIX U KTYTHKOBBIX. Tun CHOpOBUKH; CHOPOBUKU—
nmapa3uThl YeloBeKa M KUBOTHBIX. OCOOCHHOCTM opraHu3anuu mnpeacraBurencin. Tun Mua)y30pun.
MHoroo6pasue HHPY30puii U UX POJIb B OHOIIEHO3aX.

JdemMoHcTpanus

Cxembl cTpoeHusi aM&OBI, IBIJICHBI 3eNEHON U UH(Y30pun Ty(enbKu, MPeICTaBUTENN PA3TUYHBIX
TPYII OJTHOKJIETOYHBIX.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

Ctpoenne amEOBI, HBIIICHBI 3eJIEHON U HH(Y30pHH TY(DEIbKH.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—IPU3HAKU OJHOKJIETOYHOI'O OpraHu3Ma;

—OCHOBHBIE CUCTEMATUYECKHUE TPYIIBI OJTHOKJIETOYHBIX U UX MPEJCTaBUTEIICH;

—3Ha4YeHHE OJHOKJIETOYHBIX JKUBOTHBIX B KOJIOIMYECKUX CUCTEMAX;

—TMapa3uTUYECKUX MPOCTEUIITNX, BBI3bIBAEMbIE UMU 3a00JI€BaHUS Y YEJIOBEKA U COOTBETCTBYIOIINE
MepbI MTPOPUITAKTUKH.

VYyamuecs JOKHBI YMeTh:

—pabotaTh € KHUBBIMH KyJAbTYpaMU MPOCTEHIINX, HCIONB3Yysl MPH STOM YBEITUYHUTEIbHBIC
npuOopHI;

—pacno3HaBaTh OJIHOKJIETOUHBIX BO30yauTeNel 3a001eBaHU YeTOBEKA;

—PpacKpbIBaTh 3HAUEHUE OJTHOKIJIETOYHBIX KUBOTHBIX B IPUPOJIC U KUZHH YETIOBEKA;

—TIpPUMEHATH NOJTYYCHHBIE 3HAHUS B IIOBCEIHEBHOM KU3HH.
Tema 4.3. IOAHAPCTBO MHOI'OKJIETOUHBIE (1 1)



OOmiasi XapakTepUCTHKa MHOTOKJIETOYHBIX >KMBOTHBIX; THIbI CHUMMETpuUd. KIeTku u TKaHH
XKHUBOTHBIX. [IpocTeline MHOTOKIIETOYHbIe— I'YOKH; UX PaclpOCTPaHEHUE U HKOIOTUYECKOe 3HAYCHHE.

JdemoncTpauus

THITBI CHMMETPUH Y MHOTOKJIETOYHBIX )KUBOTHBIX, MHOTOOOpa3ue TyOOK.

Tema 4.4. TUIT KNILIEYHOITIOJIOCTHBIE (3 u)

Oco0OeHHOCTH  OpraHu3aldd  KHUIIEYHOIIOJOCTHBIX. becnosoe U MOJ0BOE  pa3MHOXKEHHE.
MHuoroobpasue U pacnpoCTpaHEHHE KHUIIEYHOIOIOCTHBIX; THAPOUIHBIC, CIU(QOUTHBIE U KOpPAIOBBIC
noJumel. Poib B IpUPOAHBIX COOOIIECTBAX.

JdemoncTpauust

Cxema cTpoeHMsI TUIPbI, MEAY3bl U KOJIOHMHM KOPAJJIOBBIX MOJUNOB. bruoneHo3 kopamioBoro puda.
Breninee v BHyTpeHHEE CTPOEHUE KUILIEYHOIIOIOCTHBIX.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

W3ydeHue miakaTtoB U TaOIUI, OTPAXKAIOUIUX X0/ pPereHepallu Y THIIPHI.

Tema 4.5. TUIT [NTOCKUE YEPBU (2 u)

OcoOeHHOCTH  OpraHu3aluM TUIOCKUX 4depBed. (CBOOOAHOXKMBYIIME PECHUYHBIE YEPBH.
MHoroob6pasue peCHUYHBIX YepBel U UX poib B OnoreHo3ax. [IpucnocobneHus k napasuTusMy y IIOCKUX
yepBel; kiaccbl Cocanbmiuku U JleHTounsle yepBu. [loHSATHE O KM3HEHHOM LUMKIIE; LMKl Pa3BUTHUS
NEeYEHOYHOTO COCablIMKa W ObUbero MLenHd. MHoroo0pasue IUIOCKMX UepBeil-iapa3uToB; Mepbl
npoUIaKTUKY Tapa3uTapHbIX 3a007I€BaHUMA.

JdemMoHcTpanus

CxeMbl CTpOEHHUS IUIOCKMX 4YepBed, BEAyIIMX CBOOOJHBIM M Mapa3uTHUYECKUil o0pa3 >KHU3HH.
Paznuunble mpencTaBUTENN PECHUYHBIX YepBeil. CXeMbl JKU3HEHHBIX LUKIOB NEUYEHOYHOIO COCANIbIIUKA U
OBIYBETO LIEITHA.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

JKuzHeHHbIe HUKIIBI TEYEHOYHOTO COCATBIINUKA U OBIYBETO LIETTHS.

Tema 4.6. TUIT KPYTJIBIE YEPBU (1 u)

OcoOeHHOCTH OpraHM3ali KpyIIIbIX 4YepBed (Ha TMpuUMepe YeTOBEYECKOW acCKapHbl).
CBOOOTHOXKMBYIIIME U TIAPA3UTHUECKUE KPYIIble YepBH. LMK pa3sBUTHS 4eIOBEUECKOW acKapUabl; MEpHI
npo(UIaKTUKU acKapu103a.

JdemMoHcTpauus

Cxema CTpO€HHUs U LUK Pa3BUTHUS YEJIOBEYECKOU acKapu/Ibl.

PaznmuHble CBOOOAHOKUBYIINE U MTAPA3UTHIECKHE (DOPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

JKM3HEHHBIN TUKI YE€JTOBEYECKON aCKapHUIbl.

Tema 4.7. TUIT KOJIBYATBIE UEPBH (3 u)

Oco0eHHOCTH OpraHu3alluy KOJbUaThIX YepBel (Ha MpUMEpPEe MHOTOILETUHKOBOTIO YEPBS HEPEUIbI);
BTOpPHYHAsL TOJIOCTh Teia. MHOroo0Opasue KOJbYaThIX YepBEW; MHOTOIIETUHKOBBIE U MAaJlOIIETUHKOBHIE
KOJIbYaThI€ YEPBH, MUSABKU. 3HAUEHHE KOJIbUAThIX YepBEl B OMOLIEHO3aX.

JdemoncTpauus

Cxema CTpOEHHMSI MHOTOLIETUHKOBOTO M MAaJOLIETUHKOBOTO KOJbYATBIX uepBei. PaznuuHble
npeacrasuteny tuna Konbyareie uepBu.

JlabopaTopHble U MpaKTH4YecKue PadoThl

Bremnee crpoeHue A0KAEBOrO YepBs.

Tema 4.8. TUII MOJUIFOCKMU (2 u)

Oco0eHHOCTH OpraHu3allii MOJUTIOCKOB; CMEIIaHHAasl MOJOCTh Tena. MHOrooopasue MOJUIIOCKOB;
kiaccel bproxonorue, /IBycTBopuarsie n ['0l0BOHOTHE MOJUTFOCKHM. 3HAY€HHE MOJUIIOCKOB B OHMOIICHO3aX.
Posnb B )xM3HU YeoBEKa U €ro XO3sMCTBEHHOM 1EATeIbHOCTH.

JdemMoHcTpauus

Cxema cTpoeHHS OpIOXOHOTHX, JABYCTBOPYATHIX U TOJOBOHOTMX MOJUTIOCKOB. Pa3znuunbie
IPEJICTaBUTENIN TUIIA MOJUTIOCKOB.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

BremHee cTpoeHne MOJIITIOCKOB.

Tema 4.9. TUITI YIEHUCTOHOI'ME (7 1)

[TpoucxoxaeHne U 0COOCHHOCTH OpPTraHU3aIMH WICHHUCTOHOTMX. MHOToo0Opa3ue 4IeHHCTOHOTHX;

kiaccel PakooOpasnele, IlaykooOpasnbie, Hacekombie m Muoronoxku. Kiacc PakooOpasznwie. OOmias



XapaKTepUCTHKa Kjacca pakooOpa3HbIX Ha NpUMEpe pedyHoro paka. Bpicmime M HHU3IIKME paku.
MHoroob6pasue 1 3Ha4eHHue pakooOpa3HbIXx B OnoneHo3ax. Kiacc [laykooOpasnsie. O01mas xapakTeprucTuka
naykooOpasHbix. ITayku, ckoprnuonsl, kieuy. MHorooopasue u 3HaueHHE MayKooOpas3HbIX B OMOIIEHO3aX.
Knacc Hacexomble. MHoroo0Opasue Hacekomblx. OOIias XapaKTepUCTHKa Kilacca HACEKOMBIX; OTPSAbI
HACEKOMBIX C MOJHBIM M HETIOJIHBIM ITpeBpaleHneM. MHoroo0pasue u 3HaueHHe HACEKOMBIX B OMOIIEHO3aX.
MHOTrOHOXKKHU.

JdemoncTpauust

Cxema cTpoeHHs] peuHOro paka. PaznmuuHble TpeACTaBUTENN HU3IIMX M BBICIIUX PAaKOOOpa3HBIX.
CxeMma cTpoeHus nayka-KpecToBHKa. Paznuunsle npeacraButenu kiacca [laykooGpasubie. CxeMbl CTpOCHUS
HACEKOMBIX Pa3JIUYHBIX OTPSIOB.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

M3yueHne BHEIIHETO CTPOSHHSI U MHOTOOOpa3us YWICHUCTOHOTUX *.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs 10KHBI 3HATh:

—COBpPEMEHHBIE MPEICTABICHHUS O BO3BHUKHOBEHUH MHOTOKJIETOUHBIX KUBOTHBIX;

—O00I1yI0 XapaKTepUCTUKY TUTa KUIIeuHOOMOCTHRIE;

—o011yto XapakTepucTuky tuna [linockue yepsu;

—o011yto XapakTepucTuky tuna Kpyrisie uepu;

—o011yto xapakTepucTuky Tuna Kompuarsie uepsu;

—O0O0IIYI0 XapaKTePUCTUKY TUMa YIeHUCTOHOTHE.

VYyamuecs JOIKHBI yMeTh:

—OMpeAeIATh CHCTEMATHYECKYIO MTPUHAIIIEKHOCTD )KUBOTHBIX K TOM WJIM MHOW TAKCOHOMHYECKON
rpymnre;

—Ha0Io1aTh 32 IOBEACHUEM KUBOTHBIX B IIPUPOJIE;

—paboTaTh C KUBBIMH >KUBOTHBIMU U (PUKCUPOBAHHBIMU NpenaparaMu (KOJIEKIUSIMH, BIaKHBIMU
¥ MHUKpOTIpeTiapaTaMu, Yy4ellaMu 1 JIp.);

—OOBICHATh B3aMMOCBS3b CTPOEHUS U (YHKLUH OPraHOB U UX CHUCTEM, 00pa3a *HU3HHU M CpeJbl
O0OUTaHUS KUBOTHBIX;

—TIOHMMAaTh B3aUMOCBSI3H, CIOXKUBIINECS B IPUPOAE, M UX 3HAYEHHUE JUI HKOJIOTUYECKUX CUCTEM;

—BBIICTIATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHHTY, U CIOCOOCTBOBaTh COXPAHEHHUIO HX
YHCICHHOCTH U MECT OOUTAHHUS;

—OKa3bIBaTh MEPBYI0 METUIIMHCKYIO TIOMOIIIb MIPU YKyCaX OMACHBIX WM SIOBUTHIX )KUBOTHBIX;

—MUCHOJb30BaTh MEPHI MPO(PUIAKTUKY MTApa3UTAPHBIX 3a00IE€BaHUIM.

Tema 4.10. TUIT UTJIOKOXHUE (1 u)

Obwasn xapakmepucmuxa muna. Mnozoobpasue uenokodxcux; knaccvl Mopckue 36é€30v1, Mopckue
eorcu, I'onomypuu. Muozoobpasue u sxonozuueckoe 3nauenue.

JdemoncTpauus

Cxembl cmpoenust MOPCKOU 36€30bl, MOPCKO20 exca u conomypuu. Cxema npuooHH020 OuoyeHosa.

Tema 4.11. TUIT XOPIOBBIE. [IOATUIT BECYEPEITHBIE (1 u)

[TpoucxokaeHne XOpAOBBIX; TMOATHITBI OECUYEPENHbIX M IMO3BOHOYHBIX. OOIIas XapaKTepHCTHKA
tuna. [logrun becuepenHsbie: TaHIIETHUK; 0COOEHHOCTH €ro OpraHu3aliuy U PacIpOCTPAHEHHUS.

JdemMoHcTpauus

Cxema ctpoeHus naHueTHuka. Cxema meramopo3a y acluaui.

Tema 4.12. IIOATUIT ITO3BOHOYHBIE (HEPEITHBIE). HAIKJIACC PBIBbBI (2 u)

OOmiast xapakTepucTHKa I03BOHOYHBIX. [Iponcxoxnenue pei6. OOmias XapakTepucTHKa pbIo.
Knaccer Xpsimesbie (akynbl u ckatbl) U KocTHble pbiObl. MHOTOOOpa3ue KOCTHBIX PBIO: XPAIEKOCTHBIE,
KUCTeNnEpble, ABOSKOABILIAIINE U Tyyenépble. MHOrooOpaszue BUJIOB U YepThI MIPUCIIOCOOIEHHOCTH K cpelie
oOuTaHus. DKOJOTMYECKOE U XO3SIMICTBEHHOE 3HAUE€HUE PHIO.

JdemoncTpauus

MHuoroo6pa3zue pb10. Cxema cTpoeHHsI KUCTENEPBIX U Ty4enEPbIX phIo.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

OcoOeHHOCTH BHEITHETO CTPOCHHS PHIO B CBSI3U C 00pa30M >KHU3HU ™.

Tema 4.13. KJIACC 3EMHOBO/IHBIE (2 u)

[lepBbie 3emHOBOmHBIE. OOmas XapakTEpUCTHKAa 3E€MHOBOJHBIX KaK TEPBBIX HAa3eMHBIX

NO3BOHOYHBIX. becxBocTele, xBocTaTble M Oe3Horue am¢ubuu; MHorooOpasue, cpega OOUTaHUA U



JKOJIOTHYECKUE O0COOCHHOCTH. CTpyKTYypHO-(QDYHKIIMOHAJIbHAsI OpraHMU3alis 3€MHOBOIHBIX Ha IpHUMeEpe
JSATYIIKHA. DKOJIOTUYECKasi pOJib © MHOT000Opa3ue 3eMHOBO/IHBIX.

JdemoncTpauus

MHuoroo6pazue am¢puomii. Cxembl CTpOEHUS KUCTENEPHIX PHIO U 36 MHOBO/IHBIX.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

OcoOeHHOCTH BHEIITHETO CTPOCHHUS JISTYIIKH, CBI3aHHBIE C €€ 00pa30M KU3HU*.

Tema 4.14. KITACC ITPECMBIKAIOIIUECH (2 u)

[Tpoucxoxaenne pentwinid. OOmas XapaKTepUCTUKA MPECMBIKAIOIIUXCS KaK IMePBUYHOHA3EMHBIX
KUBOTHBIX. CTpPYKTYpHO-(YHKIIMOHAJIbHAS OpraHu3allds TMPECMBIKAIONIMXCS Ha MpHUMEpe SIIepPHUIIbI.
Yemryituateie (3MeH, SALIEPUIBI U XaMeICOHbI), KPOKOAWIIBI U yepenaxu. PacpocTpanenne u MHOTooOpasue
dbopM penTuIiInii; MoNIoKEHNE B SKOIOTUYECKUX cUCcTeMaX. BriMepIiiue rpymibl MIPeCMbIKAIOIIUXCS.

JdemMoHcTpanus

MHmuoroo6pazue npecMbikaronuxcs. CXxeMbl CTPOSHHS 3eMHOBOHBIX U PETITUIIHIA.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

CpaBHUTENBHBIN aHAIN3 CTPOCHUS CKEJIETOB YEPENaxH, AIEPHULIbI U 3MEH.

Tema 4.15. KJITACC ITTULBI (4 9)

[IpoucxoxaeHne NTUL;, TMEPBONTULBI W HUX MPEAKW; Hacrosmue nTuuel. Kunerpyasle, umu
JeTtaroliye; OecKuIeBble, WK Oeraroliye; MMHTBUHBI, I TUIaBaroye nTuipl. OCOOEHHOCTH OpraHU3alun
U dKonoruueckas nuddepeHIpoBKa JeTalMUX NOTHIl (NTHIBI Jeca, CTened U MYCThIHb, OTKPBITBIX
BO3AYIIHBIX IMPOCTPAHCTB, 00JIOT, BOAOEMOB M MobOepexuil). OXpaHa W NPUBJIEUEHHUE ITHULl; JOMAaIlHUE
nTuubl. Ponb oyl B npupoe, »KM3HU YeJI0BEKa U €ro X035IMCTBEHHOM JESITEIbHOCTH.

JdemoHcTpanus

Mmuoroo6pazue ntutl. CXeMbl CTPOCHUS PENTUINI U MITHUIL.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

Oco0eHHOCTH BHEIIHETO CTPOEHUS NTHII, CBA3aHHBIE C UX 00Pa30M KU3HU*.

Tema 4.16. KITACC MJIEKOIIMTAIOUIUE (4 1)

[Tpoucxoxxaenne muekonutaromux. [lepBo3sepu (yTkoHoc U exunHa). Husmme 3Bepu (cymyarsie).
Hacrosmme 3Bepu  (mmameHTapHbie).  CTpyKTypHO-(DYHKIIMOHAIBHBIE OCOOCHHOCTH  OpraHW3alud
MJIEKOMUTAIONINX Ha IMpUMepe co0aKu. DKOIOTHYecKas: poJib MIEKOMUTAIONIUX B MPOIIECCE PAa3BUTHS KUBOM
OpUpOJBl B KalHO30McKOM 3pe. OCHOBHBIE OTpsAJbl IUIALEHTAPHBIX MileKonuTaromux: HacexoMmosiiHble,
Pykokpeuibie, I'pei3ynsl, 3aitnieoOpasnple, XumHble, JlacroHorne, KutoobOpasznele, HemapHOKOMBITHBIEC,
[TapHokonbITHBIE, [IpuMaThl 1 ap. 3HaYeHHE MIIEKONMTAIOIINX B NPUPOJAE U XO3SIMCTBEHHOUN J1€ATENbHOCTU
yenoBeka. OxpaHa IIEHHBIX 3Bepei. JlomamHue mileKonmuTaromue (KPYMHBIA W MEJIKHH poraThlii CKOT H
JPYTHE CENbCKOXO35ICTBEHHbBIE )KUBOTHBIE).

JdemoncTpauus

Cxembl, OTpa)kalolfe SKOJOTHYecKyro auddepeHnnpoBKy MIieKomuTamuX. MHorooOpasue
MJIEKOTUTAROIIMX. CXEMBI CTPOEHHUS PENTHUINI U MIIEKONUTAOIINX.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

W3ydenue cTpoeHus: MIIEKOUTAIOIINX *.

Pacnio3HaBaHue KUBOTHBIX CBOEH MECTHOCTH, ONPEIEIIEHUE UX CUCTEMATUYECKOrO MOJIOKEHUS U
3HAYEHUS B )KU3HU YeTIOBEKa™.

INJIAHUPYEMBIE PE3VYJIbTATbI OBYUYEHUSA
IIpeamMeTHbIe pe3yabTaThl 00yUYeHUs!
VYyaiuecs: JOKHBI 3HATD:
—COBpPEMEHHBIE TIPEJICTABIICHUSI O BOSHUKHOBEHUHU XOPOBBIX KUBOTHBIX;
—OCHOBHBIE HANPABJIECHUS SBOIIOIUHN XOPIOBBIX;
—O0IIyI0 XapaKTepPUCTUKY HaJIKIIacca PrIObI;
—oO00IIIyI0 XapaKTEpUCTUKY Ki1acca 3eMHOBOJIHBIE,
—o0mIyro XapakTepucTuky kiacca [Ipecmbikarommecs;
—o011yIo XapakTepucTuky kiacca [Ituisr;
—O0IIyI0 XapaKTEePUCTUKY Ki1acca MIIEKOMHUTAOIIHE.
VYuyamuecs: JOKHBI yMeTh:
—OTMpPEIENSITh CUCTEMATUYECKYIO TPUHAIICKHOCTD )KMBOTHBIX K TOW WJIM MHOM TaKCOHOMHUYECKOM

rpyme;



—paboTaTh C KUBBIMH >KMBOTHBIMU U (PUKCUPOBAHHBIMU NpenapataMu (KOUIEKIUSIMHU, BIAXKHBIMU
¥ MUKpOIIpenapaTamMmu, 9y4eslaMu 1 JIp.);

—OOBACHATh B3aUMOCBS3b CTPOCHHS W (PYHKIIMI OpraHOB M UX CHUCTEM, 00pa3a >KM3HH U CpEJIb
00UTaHUS )KUBOTHBIX;

—TIOHUMATh U YMETh XapaKTEPHU30BaATh IKOJIOTUYECKYIO POJIb XOPJOBBIX )KUBOTHBIX;

—XapaKTepU30BaTh XO3IMCTBEHHOE 3HAUCHHE TO3BOHOYHBIX;

—HaO0Io1aTh 3a MOBEICHUEM KUBOTHBIX B PUPO/IE;

—BBIJICNIATh KUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHHTY, M CIIOCOOCTBOBATh COXPAaHEHHUIO WX
YHUCIIEHHOCTH U MECT OOUTaHMUS;

—OKa3bIBaTh MEPBYIO MEIUITUHCKYIO TIOMOIIb TIPH YKYCaX OMACHBIX WIH SOBUTHIX KUBOTHBIX.

MeTanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs J0KHBI YMeThb:

—/1aBaTh XapaKTEPUCTHUKY METOJIOB U3YUECHUS OMOJIOTHUYECKUX OOBEKTOB;

—HaO0IrOIaTh U OMKCHIBATH PA3IMYHBIX TIPEJCTABUTEICH )KHBOTHOTO MUPA;

—HAaXOIUTh B Pa3IMYHBIX UICTOYHUKAX HEOOXOAUMYIO HH(POPMAIIHIO O KHUBOTHBIX;

—H30UpaTeNIbHO OTHOCUTHCS K OHMOJIOTMYECKOW WH(OpMAIMH, COACpIKAIIEHCS B CpPEICTBaxX
MaccoBO¥M HHOpMAIINH;

—CpaBHUBATH JKUBOTHBIX H3YYCHHBIX TAKCOHOMUYIECKUX TPYII MEXKTY COOOM;

—HCIOJIb30BATh MHAYKTUBHBIN U JeTyKTUBHBIA MOIXO/bI TPU U3YUEHUU KPYITHBIX TAKCOHOB;

—BBISBIISATH IPU3HAKU CXOJCTBA U PA3NINYMsI B CTPOCHHH, 00pa3e )KU3HH U MTOBEICHUH )KHBOTHBIX;

—000011aTh U Ie7aTh BHIBOJIBI [0 U3YYEHHOMY MaTepHaly;

—paboTaTh C JIOTIOTHHUTEIHHBIMA HMCTOYHUKAMU WH(OPMAILMK, WCIIONB30BaTh I TIOMCKA
uHbopMaIui Bo3MOkHOCTH MHTepHeTa;

—TIPEACTABIIATh U3yUYEHHBIA MaTepUaII, UCTIOIb3YS BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

Pasnen S. Bupycsi (2 u)
Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHUMA U ITPOUCXOXIAEHNA
BUPYCOB (2 u)

OOmras xapakTepucTuka BupycoB. Mcropus ux otkpeitus. CTpoeHue BUpyca Ha IpUMepe BUpyca
TabayHOi Mo3auku. B3ammoneiicTBue BHpyca W KJIETKU. BUpychl — BO30OyIUTEIH OMAcHBIX 3a00JIeBaHHIMA
yenoseka. [Ipodunaktuka 3a6o1eBanus rpunioM. IIpoucxoxiaenue BUpYyCoB.

JdemoHcTpanus

Mognenu pasnuyHBIX BUPYCHBIX dacTull. CXEeMbl B3aMMOJEHCTBUS BHpYCca U KIETKH IIPU
TOPU30HTAIFHOM M BEPTHKAJIBLHOM THIIE Tepenadn nHpekuu. CXeMbl, OTpa)kalollue MpOoLecc Pa3BUTHUS
BUPYCHBIX 3a00JI€BaHU.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs AOIKHBI 3HATD:

—o001111e MPUHIUTIBI CTPOCHUST BUPYCOB KUBOTHBIX, PACTEHUH U OaKTepHii;

—IIyTH IPOHUKHOBEHMSI BUPYCOB B OPraHM3M;

—OTallbl B3aUMOJICHCTBYS BUPYCa U KIIETKU;

—Mepbl NPOPUIAKTUKYA BUPYCHBIX 3a00J1€BaHU.

VYyamuecs JOKHBI YMeTh:

—OOBACHATh MEXaHU3MbI B3aMO/ICHCTBHS BUPYCOB U KJIETOK;

—XapaKTepu30BaTh OnacHble BUpycHbIe 3a0oneBanus uenoseka (CIIN/, renarut C u ap.);

—BBIABIIATh IPU3HAKU CXOZCTBA U PA3JINYMs B CTPOCHUH BUPYCOB;

—OCYILECTBIATh Ha IPAKTUKE MEPONPUATHUS MO MPOPUIAKTUKE BUPYCHBIX 3a00JI€BaHUM.

MeTanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—000011aTh 1 JeN1aTh BBIBOABI 10 U3YYEHHOMY MaTepuaiy;

—paboTaTth C JONOJHUTENBbHBIMA HCTOYHUKAMH WH(POPMAIUH, HCIIONB30BaTh I IOHMCKA
UH(pOpMaIUK BO3MOXKHOCTH MHTEepHEeTa;

—TPEACTABIIATh U3yUYEHHBIH MaTepuall, UCIOJIb3Ysl BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUH.

3akmouenue (1 9)



Ocobennoctu opraHu3anuvu U MHOI‘OO6paSI/Ie JKHUBBIX OpPIraHU3MOB. OcHoBHBIE 00JaCcTH

OpUMEHEHUs OWOJIOTMYECKUX 3HAHMW B TMPaKTHUKE CEJIbCKOIO XO34iCTBa, B psie  OTpaciei
IPOMBIIIIEHHOCTH, IPU OXPAHE OKPYXKAIOIIEH cpelibl U 3710pPOBbsI UeIIOBEKA.

HayK.

JINYHOCTHBIE Pe3yabTaThl 00y4YeHUs

—Pa3zButue u popmupoBaHre UHTEpECa K U3yYECHUIO TPUPOIbI;

—Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—BOCMHUTaHNUE OEPEKHOTO OTHOIIEHUS K IpUpoJe, popMUpOBaHHE HKOJIOTHUYECKOTO CO3HAHUS;
—IpU3HAHNE BHICOKOW IEHHOCTHU YKU3HH, 3/I0POBBSI CBOETO U JIPYTUX JIFO/ICH;

—pa3BUTHE MOTHBAIMHM K IMOJIYYEHHIO HOBBIX 3HAHHM, NajdbHEWIIEeMy H3y4EeHHIO €CTEeCTBEHHBIX

Pe3zepBHOe Bpemsi— 3 u.



COAEPXAHUME ITPOI'PAMMBI
buoaorusi. Yesiosek. 8 kiaace (70 4, 2 4 B He1e110)

Pa3nes 1. MecTo 4esioBeka B cucTeMe OPraHU4ecKoro Mmupa (2 4)

YenoBek Kak 4acTh UBOW MPHUPOIBI. MecTo uenoBeka B CHCTeME OpraHuyeckoro mMupa. UepTbl
CXOJICTBA YeJIOBEKA M KHUBOTHBIX. CXOJACTBO M pa3iNyus YeJOBEKa U 4eI0BEKOOOpa3HbIX 00e3bsiH. UenoBek
Pa3yMHBIM.

JdemoHcTpanus

CkeneTsl 4ea0BeKa U MO3BOHOYHBIX. TaONUIbl, CXeMBbl, PUCYHKH, PACKPBIBAIOLINE YEPTHI CXOJCTBA
YeJI0BEKAa U JKUBOTHBIX.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATh:

—IIpU3HAKH, JOKA3bIBAIOIIME POJCTBO YEJIOBEKA U )KUBOTHBIX.

VYyamuecs JOJKHBI yMETh:

—aHaJIU3UpOBaTh OCOOCHHOCTH CTPOEHHs YeJIOBeKa M YeJIOBEKOOOpa3HBIX 00€3bsiH, IAPEBHUX
IIPEJIKOB YEJIOBEKA, IPEACTABUTENEH pa3IMUHbIX pac.

Paznen 2. [Ipoucxosxkaenne yesioBeka (2 4)

buonornueckue u counaabHble PAKTOPHI AaHTPOIIOCOIMOTeHE3a. JTarbl aHTPOIIOTeHe3a U (haKTOPHI
CTaHOBJICHUS YeoBeKa. Packl yesnoBeka, UX MPOUCXOKACHHUE U €IUHCTBO.

JdemoncTpauust

Mogens «lIpoucxoxnenue yenoeka». Moaenu ocTaTkoB MaTepHalbHON MEPBOOBITHON KYJIBTYpPbI
yenoBeka. M3o00pakenue npeacTaBUTeNeii pa3TuUHbIX pac YyeloBeKa.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyaiuecs: JOKHBI 3HATD:

—OHOJIOTUYECKHE U COLMaTbHBIC ()aKTOPHI AaHTPOIIOTECHE3A;

—OCHOBHBIE JTarbl IBOJIOIUYU YETOBEKA;

—OCHOBHBIE YEPTHI pac YeI0BEKa.

Paznen 3. Kparkas ucropusi pa3BuTHsi 3HAHUHA 0 CTPOEHUHN U QYHKIIUAX
opranusma 4ejioBeka (7 4)

Hayku o denoBeke: anatoMusi, GU3NOJIOTHS, TUTUEHA. Benrkue anatoMel U pu3uonoru: [ ummokpar,
Knasauii ['anen, Anapeac Besanuii.

JdemoHcTpanus

[TopTpeTsl BENMMKUX YU4EHBIX— aHATOMOB M (PU3HOJIOTOB.

IIpeamMeTHbIe pe3yabTaThl 00yUeHUsI

Vuanuecs J0JKHBI 3HATh:

—BKJIaJl OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE 3HAHUN 00 OpraHU3Me YeIoBeKa.

Paznen 4. O61umii 0630p cTpoeHusi M PyHKIMIA opranusmMa yesioBeka (4 4)

Knerounoe cTpoenue opranu3ma. TkaHH: SHUTEIHANBHBIE, COEIWHUTENbHBIC, MBIIICYHbIE,
HepBHast. Opransl yesoBe4eckoro opranusma. CuctemMsl opraHoB. B3anMocBs3b OpraHoB M CUCTEM OPTraHOB
KaK OCHOBa roMeocTasa.

JdemoHcTpanus

CxeMbl CTPOEHHS CUCTEM OPTaHOB YEJIOBEKa.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

N3ydeHnrne MUKPOCKOMUYECKOTO CTPOCHUS TKaHEH.

PacnioznaBanue Ha TabauIaX OpraHOB U CUCTEM OPTaHOB.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—OCHOBHBIE MTPU3HAKN OpTaHU3Ma YeJIOBEeKa.

VYyamuecs JOKHBI YMeTh:

—Yy3HaBaTh OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK, TKaHel Ha Tabnmumax u
MUKpOIIpenaparax;



—YCTAaHABJIUBATb H OOBIACHATHL B3aMMOCBS3b MCKAY CTPOCHHUEM U Q)YHKHI/IHMI/I KIJICTOK TKaHeﬁ,
OpTraHOB U UX CUCTCM.

Pasnen 5. Koopaunauus u peryiasinus (10 4)

I'ymopanbhas perynsmus. JKenespl BHYTpeHHEW cekpelud. [OpMOHBI U UX pOJIb B OOMEHHBIX
npoueccax. HepBHo-rymopasnbHas perynsauus.

JdemoncTpauust

CxeMBbl CTpOCHHS YHIOKPUHHBIX Kené3. Tabmauibl, WILTIOCTPUPYIOIINE CTPOCHUE, OHOIOTHYECKYIO
AKTUBHOCTh M TOYKU TPUIOKEHUS TOpMOHOB. Dororpaduu OOJBHBIX C PA3NUYHBIMU HAPYIICHUSIMU
(GYHKITUI SHIOKPUHHBIX JKEIE3.

HepBhas perymsnus. 3HaueHue HepBHOUM cuctemsbl. lleHTpanpHas u mepudepuyeckass HEpBHBIC
cucTeMbl. BereratnBHas M coMaTtWdeckas YacTH HEPBHOW cucTeMbl. Pediexc; mpoBeneHHe HEpBHOTO
umnyibca. CTpoeHue U (PyHKIIUM CHOUHHOTO MO3ra, OTAENIOB TOJOBHOTO Mo3ra. bombline momymapus
rosioBHOTO Mo3ra. Kopa Oonbiux momymiapuii. 3HadyeHne KOpbI OONBIINX MOMyIIapuil U €€ CBA3U C IPYTUMHU
otaenaMu Mo3ra. Oprassl 4yBCTB (aHAJIM3aTOPHBI), X cTpoeHue U GpyHkuu. CtpoeHue, GyHKIUUA U TUTHEHA
opranoB 3penusi. CtpoeHne u (YHKIUH OpraHoB ciyxa. lIpemynpexneHue HapymeHuil ciyxa. Opransl
ocsi3aHus, BKyca, 00OHSHUS. [ UrneHa opraHoB 4yBCTB.

JdemMoHcTpauus

Mogenu ro1oBHOTO MO3Ta, OpraHoB 4yBCTB. CxeMbl pe(hIeKTOPHBIX IyT 6e3yCIOBHBIX pe(IeKCOoB.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

W3ydeHune roloBHOTO MO3ra yesioBeka (1o MyJisbKaM).

N3ydenne nusMeHeHus pazMepa 3padka.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATh:

—PpOJb PETYIATOPHBIX CUCTEM;

—MEXaHU3M JIEHCTBUS TOPMOHOB.

VYyamuecs J0KHBI yMeThb:

—BBIABIIATH CYIIECTBEHHbIEC IPU3HAKU CTPOCHUS U (DYHKIIMOHUPOBAHMSI OPraHOB UYBCTB;

—co0r0aTh Mepbl MPOPUIAKTUKH 3a00JIeBaHUN OPTaHOB UYBCTB.

Pa3znes 6. Onopa u nBusxenne (8 1)

CkeneT uenoBeKa, ero OTAEIbl: OCEBOM CKEJIET, CKEJIET MOsICOB KOHEUHOCTeH. OCOOEHHOCTH CKeNeTa
YEJIOBEKA, CBS3aHHBIE C TPYIOBOM IEATENBHOCTBIO U MNpsAMOXOkIAeHHMEM. COCTaB M CTPOEHUE KOCTEM:
TpyO4aTeie W TyO4aThle KOCTH. PocT kocrteil. BospacTHble M3MEHEHHS B CTpOEHUHM KocTed. Tumbl
COEJMHEHUsI KOoCcTeW. 3aboieBaHUs ONOPHO-IBUIaTEIbHOM CUCTEMBl W MX NpoduiakTHka. MpbleyHas
cucremMa. CrtpoeHne W pa3BuTHE MbIl. OCHOBHBIE TPYNIBI MBI, HX QYHKIUH. Pa®orta MmbImg;
CTaTUYECKas M AMHAMHUYECcKas Harpy3ku. Posib HEpBHOM CUCTEMBI B pErysiiMK pabOThl MBILIL. Y TOMJIEHUE
MBIIIII, POJIb AKTUBHOTO OTJIIXa B BOCCTAHOBJICHWH aKTUBHOCTH MBIIICYHOW TKaHU. 3HaYeHUE (PU3nUecKoi
KyJbTYPbI M peKUMa TpyJla Ul IPaBUIbHOTO (POPMUPOBAHUS OTIOPHO-IABUTAaTEIbHON CUCTEMBI.

JdemMoHcTpauus

Ckerner 4yenoBeka, OTAENIbHBIX KOCTe!. Paciuiibl kocTei.

[Ipuémbl OKa3aHMsI TEpBOM MOMOIIM INPU TOBPEXKACHUAX (TpaBMax) OINOPHO-IABUIATEIBHON
CUCTEMBI.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

N3ydeHne BHEIIHETO CTPOEHUS KOCTEN.

N3mepeHnne Maccsl M pOCTa CBOETO OPraHU3Ma.

BrlsiBiIeHNE BIMSHUSA CTATUYECKON M TMHAMUYECKON Harpy3Ky Ha yTOMJIEHHE MBIIIILI.

IIpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyamuecs AOIKHBI 3HATD:

—YAaCTH CKeJIETa YEJIOBEKa,;

—XHUMUYECKUIN COCTAB U CTPOCHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIE MBIIIIBI YEJIOBEKA.

VYyamuecs JOKHBI yMeTh:

—pacro3HaBaTh YaCTH CKeJIeTa Ha HATJIAJHBIX TOCOOHSX;

—HaXOJUTh Ha HAIJISTHBIX TOCOOMSIX OCHOBHBIE MBIIIIIBI;



—OKa3bIBaTh MEPBYIO T0BPaYeOHYIO TTOMOIIb MTPH MEepesioMax.

Paznen 7. Buyrpennsisi cpena opranusma (3 1)

[Tonsitue «BHyTpeHHSsIs cpenay. TkaHeBas KuIkocTh. KpoBb, €€ cocTaB U 3HaueHHEe B 00€CTICUeHUN
KU3HEACSITETFHOCTH OpraHu3Ma. KJeTouHbIe 3JIeMEHThl KPOBH: IPUTPOLMTHI, JEHKOIUTHI, TPOMOOIIUTHI.
[Tna3ma kpoBu. CBEéprriBanue kpoBH. I 'pynmsl kpoBu. Jlumba. Ummynuter. MHGEKIMOHHBIE 3a00I€BaHHS.
[Ipenynpenurensubie npuBuBKH. [lepenuBanue kpoBu. JloHopcTBo. 3rauenue pabom JI. [lacmepa u U. U.
Meunukosa 6 obnacmu ummyHumema.

JdemoncTpauust

CxeMmbl ¥ TaONHUIIbl, MOCBAIEHHBIE COCTABY KPOBH, IPYIIIaM KPOBH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

N3ydyeHne MUKPOCKOIIMYECKOTO CTPOCHUS KPOBH.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATD:

—IpPU3HAKU BHYTPEHHEW Cpelbl OPraHnu3Ma;

—IpU3HAKK UMMYHUTETA;

—CYIIHOCTh IPUBUBOK U UX 3HAYCHHUE.

VYyamuecs JOKHBI YMeTh:

—CpaBHUBATh MKy c000# cTpoeHHe U (YYHKITUH KIETOK KPOBH;

—OOBSCHATH MEXaHU3MBI CBEPTHIBAHUS U TIEPEITUBAHUS KPOBH.

Pasnen 8. Tpaucnopr BemectB (4 4)

Cepalie, ero CTpOEHUE U PETYISIus AesTeNbHOCTH. bonbIioi u Manblii Kpyru KpoBOOOpaIeHHs.
JlumdooOpamenne. [IBuxkeHne KpoBu 10 cocymaMm. KpoBsHoe paBieHue. 3a0oieBaHHS OpPTraHOB
KpPOBOOOpAIIeHUS, UX MIPEAYTIPEKICHUE.

JdemoHcTpanus

Mogens cepana udenoBeka. TaOnHIBI M CXEMbl, HILIIOCTPUPYIONINE CTPOEHHE KIETOK KPOBH H
OpraHoOB KpPOBOOOpAIICHHUS.

JlaGopaTopHble M NPAKTHYECKHE PAOOTHI

N3MmepeHne KpoBSHOIO JTaBJICHUS.

Omnpenenenue mynbca U MOJACUET YUCIIA CEPACUHBIX COKPAIIEHUH.

IIpenmeTHBIE pe3yabTaThI 00yYeHUS

VYyaiuecs: JOKHBI 3HATD:

—CYIICCTBCHHBIC ITPU3HAKH TPAHCIIOPTA BECUICCTB B OPpTraHNU3MC.

VYuyamuecs: JOKHBI yMeTh:

—pa3nuy4arhk ¥ ONUCHIBATH OPraHbl KPOBEHOCHOW U TMM(ATUUECKON CUCTEM;

—H3MePATh MYJbC U KPOBSHOE JABJICHUE;

—OKa3bIBaTh MCPBYIO ,Z[OBpaLIeGHYIO moMouib IMpu KPOBOTCUCHHUAX.

Paznen 9. /Ibixanue (5 4)

[TorpebHOCTH, OpraHu3Ma uejgoBeKa B KUCIOpoAe Bo3ayxa. OpraHbl JbIXaHHS, WX CTPOCHHE.
JpixatenbHble ABMKEHUS. ['a3000MeH B JETKUX, TKaHsX. [lepeHoC ra3oB spUTpOLMTaMH U TIa3MOM KPOBH.
Perynsius npixanusi. UckyccTBeHHOe abixanue. ['onocoBoii anmapar.

JdemoHcTpanus

Mopnenn ropranu, n€rkux. CxXembl, WUIIOCTPUPYIOLIME MEXaHU3M BJOXa U BbIAOXA, HPUEMBI
MCKYCCTBEHHOTO JbIXaHUSI.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

OrnpeneneHne 4acTOThI JIbIXaHHUS.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—OpraHbl JbIXaHUs, UX CTPOCHHE U (QYHKIIHUH;

—TUTHCHUYECKHE MEPhl U MEPhI MPOPIIAKTUKH JETOYHBIX 3a00ICBaHUN.

VYyamuecs J0KHBI yMeThb:

—BBISBIIATH CYIIECTBEHHBIC MPU3HAKHU JBIXaTEIbHON CUCTEMBI, MPOIIECCHI IBIXaHUs U Ta3000MeHa;



—OKa3bIBaThb IMCPBYIO ,Z[OBpa‘IeGHYIO IOMOIIb ITPH CIIACCHHUMN YTOIIAIOIICTO U OTPABJIICHUU YI'dapPHBIM
Tra3oM.

Paznen 10. [IumeBapenne (5 4)

[TutaTenpHbIe BelleCTBA W MUIIEBbIE MPOAYKTHI. [1oTpeOHOCTH YenoBeKka B MUIE M MUTATEIbHBIX
BemecTBax. Buramunsl. [Tumesapenne. Ctpoenne u GyHKIIMH OpraHOB nuiieBapeHus. [lumieBapurenbHble
JKeNe3bl: TeUeHb M TODKENyI0YHasl JKene3a. JTamlbl MpolleccoB muiieBapeHus. Hccneoosanus H. 11
Ilasnosa 6 oonacmu nuwjesapenus.

JdemoncTpauust

Mopuenb Topca yenoBeka. Myisiki BHYTPEHHHUX OPTaHOB.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

BozaeiicTBue eny104HOro CoKa Ha OEJIKH, CIIIOHBI — Ha Kpaxmall.

Omnpenenenre HOPM PaTIOHATILHOTO MTUTAHUSL.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyaiuecs: JOKHBI 3HATD:

—OpraHbl NUIIEBAPUTEIBHON CUCTEMBI;

—TUTHEHUYECKHE MEPhl U Mepbl MPOPHUIAKTUKY HAPYIICHHUS pabOThl MUIIEBAPUTENHEHON CUCTEMBI.

VYyamuecs JOKHBI YMeTh:

—XapaKTepu30BaTh MUIIEBAPEHUE B PA3HBIX OT/IEIAaX MHUILEBAPUTEIHLHON CUCTEMBI.

Pazgen 11. O0OMeH BemecTB v SHepruu (2 4)

OOm1ast xapakTepucTka 0OMEeHa BEIeCTB U YHEPTuu. [ImacTudeckuii u sHepreTHuecKuii 0OMeH, uxX
B3aUMOCBs3b. BUTaMuHbI, UX posb B 0OMeHe BemlecTB. | unoButaMuuo3. [ MnepBuTaMmHO3.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs AOIKHBI 3HATD:

—O0COOCHHOCTH TUIACTHYECKOT0 M YHEPreTHUECKOro 0OOMEHa B OpraHu3Me YeJIOBEKa;

—PpOJIb BUTAMUHOB.

VYyamuecs JOKHBI YMeTh:

—BBISBIIATH CYIIECTBEHHbIE IPHU3HAKN OOMEHA BEILLECTB U NMPEBPALLCHHUS YHEPTUH.

Paznen 12. Boigenenue (2 1)

Koneunrpie mpoaykTel oOMeHa BemiecTB. Opranbsl BbieneHus. [lodku, X cTpoeHWe W (DYHKIUU.
O6pa3zoBanue Moun. Pob KOXKH B BBIBEJICHUHW U3 OpraHu3Ma MpPOAyKTOB 0OMEHA BEIIECTR.

JdemoHcTpanus

Moaenb moyex.

IIpeamMeTHbIe pe3yabTaThl 00yUeHUsI

Vuanuecs J0JKHBI 3HATh:

—OpraHbl MOYEBBIJICTUTEIILHOM CUCTEMBI;

—Mepbl MPOPUITAKTUKH 32007I€BaHU MOYEBBIJIETUTEIILHON CHCTEMBI.

Pa3znes 13. Ilokposbl Tega (3 4)

Crtpoerre W GyHKIUM KOXU. Ponmb KOXM B TeIIOperysiiuu. 3akanuBaHue. | UrueHudeckue
TpeOOBaHuUs K ofiexk /e, 00yBH. 3a00€BaHUs KOXKU M UX MPETYIpEKACHUE.

JdemoHcTpanus

CxeMbl, WIUTIOCTPUPYIOLIUE CTPOSHHE KOXKHBIX IIOKPOBOB Y€JIOBEKA, TPOU3BOIHBIE KOXKH.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs JOIKHBI 3HATh:

—CTpOeHHE U (PYHKIUH KOXKU;

—TUTHeHNYecKue TpeOoBaHMs MO YXOAY 3a KOXKeH, HOI'TSMH, BOJIOCAaMH, OOYBBIO U OJI€XKJIOM.

VYyamuecs J0KHBI YMeTh:

—OOBICHATH MEXaHU3M TEPMOPETYJIALINY;

—OKa3bIBaTh MEPBYIO MOMOIIb IPU NOBPEXKACHUIX KOXKH, TEIUIOBBIX U COJTHEYHBIX yapax.

Pasnen 14. Pasmuo:xenue u passurtue (3 4)



Cucrema oOpraHoB pa3MHOXEHMs: CTpoeHHe M rurueHa. OrmogoTBopeHue. BHyTpuyTpoOGHOE
pasBurue, poabl. Jlakranus. Poct u pazsurue pedénka. [linannpoBanue cembu.

IIpeameTHbIe pe3yJbTaThl 00y4eHUSA

VYyamuecs 10JKHBI 3HATh:

—CTpoeHHe U (PYHKIIMH OPTraHOB MOJIOBOI CHCTEMBI YEIOBEKa;

—OCHOBHBI€ ATalbl BHyTPUYTPOOHOTO U BO3PACTHOI'O PAa3BUTHSI YEIOBEKA.

Pasnen 15. Boiciasi HepBHasi 1eATeIbHOCTD (5 4)

Pedrekc — ocHoBa HepBHOU nearenbHOCTU. Mccaedosanus M. M. Ceuenosa, U.I1. Ilasnosa, A. A.
Yxmomckoeco, I1. K. Anoxuna. Bunbl pedrexcoB. @opmbl moBeaeHus. OcoOOCHHOCTH BBICIICH HEPBHOM
JesATEIbHOCTU U NoBeicHUs YenioBeka. [lo3HaBaTenbHble Tpouecchl. TopMoxkeHue. Truibl HEpBHOM CUCTEMBI.
Peus. Mpinenne. Co3Hanue. buonmormdeckue putMmbl. COH, €ro 3HaueHHWE M TUTMEHa. [urueHa
yMCTBeHHOTO Tpyza. [lamsaTe. Omonnu. OcOOEHHOCTH ICUXUKH YEJIOBEKa.

IIpeamMeTHbIe pe3yabTaThl 00yUeHUsI

VYyamuecs 0KHBI 3HATh:

—O0COOCHHOCTH BBICIICH HEPBHOM JEATEIILHOCTH YEIOBEKa;

—3HaueHUE CHA, ero (assbl.

VYyamuecs JOKHBI YMeTh:

—BBIICNIATH CYIIECTBEHHBIE IPU3HAKH ICUXUKHU YEJIOBEKA;

—XapaKTepU30BaATh TUITBI HEPBHOW CHCTEMBI.

Pasnen 16. YesioBek u ero 310poBbe (4 4)

CobmrofieHne CaHUTApHO-TUTMEHUYECKUX HOPM M TMpPaBHI 370pOBOrO oOpasa xku3Hu. OkxazaHue
nepBoil JOBpauyeOHOW MOMOMIM MPU KPOBOTEUEHUHU, OTPABJICHUH YTrapHBIM ra30M, CIACEHUU YTOMAIOIIETO,
TpaBMax, OXOrax, OOMOpPOXXEHUHU. YKpeIUIeHHE 3[0pOBBS: JIBUraTelbHAs AaKTHUBHOCTb, 3aKaJHBaHHE.
@DakTOpHI PUCKA: CTPECCHI, TUIIOAUHAMUS, TIepeyTOMIIeHHE. BpeHble MPUBBIUKHU, UX BIMSHHUE HA 37I0POBBE
yenoBeka. UenoBek U oKpyxkaromas cpena. Okpykaromias cpeia Kak UICTOUYHUK BemlecTB U sHeprun. Cpena
oburtanus. [IpaBuia noBeneHus YenoBeKa B OKpYKarolel cpee.

JlaGopaTopHble M NPAKTHYECKHE PAOOTHI

N3ydyenue npruéMoB OCTAaHOBKHU apTepUATLHOTO U BEHO3HOTO KPOBOTECUCHUH.

AHanu3 1 OlleHKa BIUSAHUA Ha 37I0POBbE YesIoBeKa (haKTOPOB OKPYKAIOIIEH cpebl.

IIpeamMeTHbIe pe3yabTaThl 00yUYeHUs!

VYyaiuecs: JOKHBI 3HATD:

—pUEMBI pallMOHAIBHOW OpPraHU3aIuy TPY/AA U OT/IBIXA;

—OTpHUIIATENbHOE BIUSHUE BPEIHBIX MTPUBBIYEK.

VYyamuecs J0KHBI YMeThb:

—CcOo0III01aTh HOPMBI JIMYHOW TUTHEHBI U TPOMUIAKTUKY 3a00JIeBaHMIA;

—OKa3bIBaTh MEPBYIO JIOBPAUCOHYIO TTOMOIIIb.

MeTanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—TIJIaHUPOBaTh COOCTBEHHYIO YYEOHYIO JESITeTbHOCTh KaK CaMOCTOATENbHO, TaK M TMOJ
PYKOBOJICTBOM YUHTEJIS;

—Yy4acTBOBaTh B COBMECTHOM JIEATENBHOCTH (paboTa B MaJIbIX TPYIINax);

—paboTaTh B COOTBETCTBUU C TIOCTABIICHHOW 3aJ1aueH, MIIaHOM;

—BBIJIENIATH [VIAaBHBIE U CYIIECTBEHHbIE PU3HAKHU MOHSATUH;

—COCTAaBJISTh OMUCaHUE OOBEKTOB;

—COCTaBIATh MPOCTHIE U CIIOKHBIE TIaHBI TEKCTA;

—OCYIIECTBISAThH TIOUCK U 0TOOP MHPOPMAIIHH B TOTIOJTHUTETHHBIX HCTOUHUKAX;

—BBIABIIATH IPUYNHHO-CIIEJICTBEHHbBIE CBSI3U;

—paboTaTh CO BCEMU KOMIIOHEHTaMH TEKCTa;

—OLIEHUBATh CBOIO PabOTy U JIEATEIBHOCTh OJJHOKIIACCHUKOB.

JINYHOCTHBIE Pe3yabTaThl 00y4YeHUs

—®opmupoBaHre OTBETCTBEHHOTO OTHOIICHHS K YUSHHIO, TPYAY;

—opMupoBanue 11ETOCTHOTO MUPOBO33PEHUS;

—opMUpOBaHNE OCO3HAHHOCTH U YBKUTEIBHOTO OTHOILIEHUS K KOJUIEraM, JPYTUM JHO/ISM;



—opMupoBaHNEe KOMMYHUKATUBHOW KOMITIETEHIIUHU B OOIIEHUH C KOJJIETaMU;
—QopMUpPOBaHUE OCHOB IKOJIOTHYECKOU KYIIBTYPHI.
Pe3zepBHOe Bpemsa— 1 u.



COAEPXAHUE ITPOI'PAMMBI
Buoaorus. O6mue 3akoHomepHocTu. 9 kiaacc (70 4, 2 u B HeeJ110)

Bgenenue (1 4)
MecTo Kypca B cucCTeMe €CTECTBEHHOHAyYHBIX JMCLUUIUIMH, a Tak)Ke B OMOJIOTMYECKHX HayKax.
enu u 3a7aun Kypca. 3HaUCHHE TIPEAMETA JIJIsl MOHUMAHUS €TUHCTBA BCETO )KHBOTO U B3aMMO3aBUCHMOCTH
BCeX vacTer onocdepsr 3emin.

Pazgen 1. CTpykTypHasi opranu3anus ;KuBbIX opranuszmos (10 u)
Tema 1.1. XUMNYECKAA OPTAHU3ALNA KIIETKH (2 )

DNeMEeHTHBIM cocTaB KIETKH. PacrpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIaJ B 00pa30BaHHE >KUBOU
MaTtepud U OOBEKTOB HEKMBOW NMPHPOIBI. MaKpO3JIEeMEHTH, MUKPOAJIEMEHTHI, X BKJIaJ B 0Opa3zoBaHUeE
HEOPraHWYECKUX M OPraHMYECKHX MOJIEKYN JKMBOTO BelecTBa. Heopranuueckne MOJEKYIbl >KHBOTIO
BellecTBa. Bona; €€ xummuueckue cBoiicTBa M Ouosornyeckas poisib. ColnM HEOPraHMYECKUX KHUCIOT, UX
BKJIal B OOECleYeHUe MPOLECCOB XHU3HEISATEIbHOCTH M MOJyIepKaHue romeoctasa. Poiab KaTHOHOB U
AaHMOHOB B OOECIEYeHMH TPOIECCOB JKMU3HeAeATeNbHOCTH. OCMOC ¥  OCMOTHYECKOE JaBIICHHUE;
OCMOTHYECKOE MOCTYIUIEHHE MOJIEKYJ B KJIETKY. OpraHndeckue MoJeKyibl. buosornyeckue noammepsl —
Oenky; uX CTpyKTypHass opraHuzanus. @OyHKIUM OENKOBBIX MOJIEKYN. YWIEBOIbl, HMX CTPOCHHE U
Ouosorndeckas poib. Kupbl — OCHOBHOM CTPYKTYpHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHMK
sHepruu. JIHK— wmonekynsl HacnencrBeHHoctd. Penymnukanusa [IHK, nepepgaua HacienctBeHHOM
UH(pOpMaIUK U3 TIOKOJIeHUs B okoseHue. [lepenaya HaciencTBeHHON HH(GOPMALIMK U3 sApa B UTOIIA3MY;
tpanckpunuus. PHK, eé crpykrypa u ¢pynkuuu. Unpopmannonssie, TpaHCIOpTHBIE, pubocoManbhbie PHK.

JdemoncTpauus

OOBEMHBIE MONENH CTPYKTYPHOH OpraHu3anuyd OWOJOTHYECKUX IMOJIIMMEPOB — OCIKOB W
HYKJIEMHOBBIX ~ KHCJIOT, WX CpaBHEHHE C MOJCISIMH WCKYCCTBCHHBIX IIOJUMEpPOB (HampuMmep,
MOJINBUHWIXJIOPUIIOM).

IIpeameTHbIe pe3yJbTaThl 00y4eHUSA

VYyamuecs 10KHBI 3HATh:

—MaKpO3JIEMEHTbI, MUKPOJIEMEHTHI, UX BKJIaJ B 00pa30oBaHUE HEOPIaHMYECKHX M OPraHUYECKUX
MOJIEKYJI )KHUBOTO BEILIECTBA;

—XHUMHYECKUE CBOICTBA M OMOJIOTMUYECKYIO POJIb BOJIBL;

—pOJb KATHOHOB U aHHOHOB B 00ECIIEYEHUH TPOLIECCOB KU3IHEIEATEILHOCTH;

—YPOBHH CTPYKTYPHOI OpraHu3anuu OeIKOBBIX MOJIEKYIT;

—TIPUHLUIIBI CTPYKTYPHOU OpPTaHU3AIMH U (PYHKIIUH YTIEBOJOB;

—IIPUHLUIBI CTPYKTYPHON OpraHU3ay U QYHKIHH KHPOB;

—CTpyKTypy HykJIenHoBbIX kucioT (JIHK u PHK).

VYyamuecs JOIKHBI yMeTh:

—OOBSICHATH PUHIIHII ACHCTBUS ()EPMEHTOB;

—XapaKTepu30BaTh PYHKIH OEIIKOB;

—OTMEYaTh SHEPTETUUYECKYIO POJIb YIIIEBOIOB U TUIACTHUECKYIO (DYHKIIHIO KUPOB.

Tema 1.2. OBMEH BEILECTB U ITPEOBPABOBAHUE DHEPI'M B KJIETKE (3 u)

OOmeH BemecTB W mpeoOpa3oBaHUE PHEPrUHM B KJIETKE. TpaHCIOPT BEIIECTB Yepe3 KIETOUHYIO
meMmOpany. IInHo- u ¢arounTto3. BHyTpukieTouHOE NUIEBapeHUE M HAKOIJICHUE SHEPrHM; PacIIeIIeHue
TJIFOKO3b1. brocuHTEe3 OEIKOB, )KUPOB | YIIIEBOJIOB B KIETKE.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs JOKHBI YMeTh:

—OINKChIBaTh OOMEH BEIIECTB U NPEBPAIIEHUE SHEPTHH B KIIETKE;

—TIPUBOANTH MOIPOOHYIO CXeMY Ipoliecca OMOoCHHTe3a OEJIKOB.

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

[IpokapuoTtnueckue KieTku: GopmMa u pasmepsl. lluTorurasma OakTepuaNbHOW — KIIETKH.
Opranuzanus wmerabonu3Ma y mpokapuoT. ['eHernyeckuil ammapar Oaktepuil. CrnopooOpa3oBaHue.
PasmuHoxeHne. Mecto W poiib HpoKapuoT B OHolieHO3aX. JyKapuoTHueckas kierka. [luromnazma
9YKapHOTHUYECKON KIeTKH. OpraHeiuibl HUTOIIa3Mbl, UX CTPYKTypa U pyHkimu. [{utockener. BkimtoueHus u
UX pojib B Merabonu3me kieTok. KierouHoe sapo — LEHTp yHpaBieHUS JKU3HEICSATEIbHOCTBIO KIIETKH.
CTpyKTypbl KJIETOUHOTO sifjpa: sjaepHas 000J0YKa, XpOMAaTHH (FeTepoXpoMaThH), AApbImKo. OCoOOEHHOCTH



CTPOEHMS pacTUTEeNbHOU KieTkH. Jlenenue knetok. KieTku B MHOrokierouHom opranusme. Ilonstue o
QG epeHIIMPOBKE KIETOK MHOTOKJIETOUHOTO OpraHu3Ma. MUTOTHUYECKUH IIMKII: HHTepda3a, peayTInKaIHs
JIHK; mut03, (ha3pl MUTOTHUECKOTO JeleHHs W mpeoOpa3zoBaHHs XpoMocoM. buonormdeckuil cmbici u
3HaYeHHe MUTO3a (Oecronoe pa3MHOKEHHUE, POCT, BOCHIOJIHEHUE KIIETOUYHBIX MOTEPh B (DU3MOIOTHYECKUX U
MaTOJIOTUYECKUX YCI0BUAX). KiieTouHast Teopust CTpOEHUsI OPraHU3MOB.

JemoHcTpanus

[IpuHUMNUanbHbIE CXEMBbl YCTPOMCTBA CBETOBOTO W 3JEKTPOHHOIO MHUKpockomna. (Cxemsl,
WUTIOCTPUPYIOIINE METO/Ibl IPETIapaTUBHON OMOXUMUU U UMMYHOJIOTUU. Monienu kiieTku. CXeMbl CTPOEHUS
OpraHOMJIOB PACTUTENIbHOM M KUBOTHOWM KJIETOK. MUKpompenaparbl KIETOK pPaCTeHHUH, >KUBOTHBIX M
OJTHOKJIETOYHBIX TpUOOB. PUTYPHl MUTOTHYECKOTO JICIEHUS B KJIETKAX KOPEIIKa JyKa MOoJ] MUKPOCKOIIOM U
Ha cxeme. Marepuarbl, pacckaspiBaomye o Ouorpadusx y4€HbIX, BHECIINX BKJIAJ B Pa3BUTHE KIETOYHOM
TEOpUH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

W3yuenne kneTok OakTepuii, pacTeHUI U )KUBOTHBIX Ha TOTOBBIX MUKpOIIperaparax™.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATh:

—OMPEAEIICHHS OHITHI: «IIPOKAPHUOTHD, «3YKAPUOTBD», «XPOMOCOMBD», KAPUOTHUID», KMUTO3»;

—CTpPOEHHE NMPOKAPUOTUYECKON KIIETKU;

—CTpPOCHHE MPOKAPHOT (OAKTEPHH M CHHE3EIEHBIE BOJOPOCIH (IIMAHOOAKTEPHUN));

—CTPOEHHE 3YKaPUOTHUYECKOMN KIETKH;

—MHOroo0pa3ue 3yKapHorT;

—O0COOCHHOCTH CTPOCHHS PACTHTEIHHON 1 )KHBOTHOU KIIETOK;

—TJIaBHBIE YaCTU KIIETKH;

—OpraHOM/Ibl LIUTOIIA3MbI, BKJIFOUCHHUS;

—CTaJIMu MUTOTHYECKOTO LIUKJIA U COOBITHUS, MPOUCXOASIIINE B KJIETKE Ha KaXJI0H U3 HUX;

—TI0JI0KEHNUS KJIETOYHON TEOPUH CTPOEHHUSI OPTraHU3MOB;

—OWONIOTUYECKUNA CMBICT MUTO3A.

VYyamuecs JOKHBI YMeTh:

—XapaKTepru30BaTh METa0O0IN3M Y MTPOKAPHUOT;

—OIMCHIBaTh TEHETUUECKUH anmnapar OaKkTepuii;

—OIUCHIBATh MPOIECCHI CIOPOOOPA30BAHMUS U Pa3MHOKEHUS TPOKAPHOT;

—OOBSICHATD MECTO M POJIb MPOKAPUOT B OMOIIEHO3aX;

—XapakTepu3oBaTb  (DYHKIMU  OPraHOMAOB  IUTOIUIa3Mbl, 3HAa4€HHWE  BKIIOYEHUH B
KHU3HEAESITETbHOCTH KIIETKH;

—OIUCHIBATh CTPOEHHUE U (PYHKITUU XPOMOCOM.

MertanpeaMeTHblIe pe3yJabTaThl 00y4eHust

VYyamuecs J0OKHBI yMeThb:

—COCTaBJIATh CXEMbI ¥ TAOIMIIBI 111 MHTETPALIMY OJTyYEHHBIX 3HAHUM;

—000011aTh U Ie7aTh BHIBOJIBI [0 U3YYEHHOMY MaTepHaly;

—paboTaTh C JOMOJHUTEIPHBIMH HMCTOYHHKAMH WH(GOPMALMKM M HUCIIOJIB30BaTh MX JUIsI MOMCKA
HEOOXOJMMOT0 MaTepHaa;

—IIpEeACTaBIIATh U3yUYEHHBIH MaTepuall, UCIOJIb3ys BOZMOKHOCTH KOMIIbIOTEPHBIX TEXHOJIOTUI;

—OOBACHATh PUCYHKHU U CXEMBI, IPEICTaBICHHbIC B yUCOHHUKE;

—CaMOCTOSITETIbHO COCTABJIATh CXEMBbI INPOILIECCOB, MPOTEKAIOMIUX B KIETKE, U «IIPUBSI3bIBATH»
OTJIEIbHBIE UX ATANbI K PA3JIMYHBIM KJIETOYHBIM CTPYKTYpaM;

—WUIIOCTPUPOBATh OTBET NPOCTEHIINMHU CXEMaMHU U PUCYHKAMU;

—paboTaTh ¢ MHUKPOCKOIIOM W HW3TOTOBJIATH MPOCTEHIINE Mpenaparsl JUisi MUKPOCKOIMUYECKOTO
UCCJIEJIOBAHUS.

Paznen 2. Pa3mHoxkeHre U MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 1)
Tema 2.1. PASMHOXEHUE OPTAHU3MOB (2 u)

CymHocTh U (GOpMBI pa3MHOXKEHHS OpraHU3MOB. becnonoe pasMHOXKEHUE PACTEHHUM U KUBOTHBIX.
[lonoBoe pa3MHOXKEHHE JKMBOTHBIX W pACTeHUH; 0Opa3oBaHWE TOJOBBIX KIETOK, OCEMEHEHHE W
orioIoTBOpeHue. bronoruueckoe 3HaueHue MOIOBOro pa3MHokeHHs. ["ameTorenes. [lepuonsl 06pa3oBanus
NOJIOBBIX KJIETOK: pPa3MHOXKEHHE, POCT, co3peBaHuMe (Meii03) M (OpPMHPOBAHHE TIIOJIOBBIX KIIETOK.
OcoOeHHoCTH criepMaToreHesa u oBoreHesa. OImiogoTBOpeHHE.



JdemoncTpauust

[Inakarel, WUTIOCTPUPYIOIIME CHOCOOBI BEreTaTUBHOTO PA3MHOXKEHHUS IUIONOBBIX JIEPEBHEB U
OBOILIHBIX KYJIbTYp. MUKpomnpenapars! sitiiexnerok. @ortorpaduu, orpaxkaromre pazHooopas3ue moToMcTBa y
OJIHOU TMapbl POJIUTEIICH.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs 10JKHBI 3HATH:

—MHorooOpazue ¢opM O€cronoro pasMHOXKEHHUS U TPYIIBl OPraHU3MOB, JAJS KOTOPBIX OHHU
XapaKTEPHBI;

—CYIIHOCTH TIOJIOBOTO Pa3MHOXKEHUS U €r0 OMOJOTHYeCKOe 3HAUCHUE;

—TIpoIleCC raMeTOreHe3a;

—Meio03 U ero OMOIOTHYECKOe 3HAYCHHUE;

—CYIIHOCTb OIJIOJIOTBOPEHUS.

VYyamuecs: JOKHBI yMeTh:

—XapaKTepu30BaTh OMOJOTHYECKOE 3HAUCHHE OECIIONIOr0 pa3MHOKEHUS;

—O00BACHATH Mpolecc Meiio3a, MPUBOIAIINNA K 00pa30BaHUIO TaIJIOUTHBIX TaMET.

Tema 2.2. UHANBUAYAJIbBHOE PASBBUTUE OPTAHU3MOB (OHTOI'EHE3) (3 u)

OMOpuoHanbHbI Tepuon pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JIpoOsieHusi; oOpa3zoBaHHe
OJTHOCIIOMHOTO 3apojbiiia — OmacTynbl. [acTpynsius; 3aKOHOMEPHOCTH OOpa30BaHUS JIBYCIOHWHOTO
3apojsiiia— racTpynsl. [lepBuuHbIl opraHoreHes W aanpHeimias auddepeHInpoBKa TKaHeH, OpraHoB U
cucreM. [locToMOpHoHaNbHBIN meproa pa3BUTHA. DOpMBI MOCTIMOPHOHAIBHOTO TEPUOAA PA3BUTHSL.
Hempsimoe pa3BuTHe, TONHBIA ¥ HENONHBIA MeTamopdo3. buonornyeckuid CcMmbICT pPa3BUTHS C
metamopdo3om. [Ipsimoe pasButue. Crapenue. OOmMe 3aKOHOMEPHOCTH pa3BUTHs. bHoOreHeTHdecKuit
3akoH. CXOACTBO 3apojpllieii u dSMOpuOHaNbHAs JAuBepreHuus mpusHakoB (3akoH K. bopa).
buorenernueckuit 3akoH (3. I'ekkens u @®. Mromnep). Paboret A. H. CeBeprioBa 00 3MOpHOHAIBHOM
MU3MEHYHBOCTH.

JdemoHcTpanus

Tabmuipl, WITIOCTpHUpYIOIIKUE TMporecc MeTtamopdo3a y OeCrno3BOHOYHBIX (JKECTKOKPBUIBIX H
YeIyHJaTOKPhUIBIX HACEKOMBIX) ¥ TMO3BOHOYHBIX (am¢ubuit). Tabmuiubl, OTpa)xaromue CXOACTBO
3apOJIBIIIEH TTO3BOHOUHBIX )KUBOTHBIX. CXEMBbI ITPeoOpa3oBaHusi OPraHoOB U TKaHel B uoreHese.

IIpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyaiuecs: JOKHBI 3HATD:

—OIIpeIeIICHUE MTOHSTHSI KOHTOTEHE3Y;

—TIepUOIN3aLMI0 HHANBUIYAIBHOTO PA3BUTHS;

—3Tallbl SMOPHUOHAIBHOTO pa3BUTHS (ApoOIeHNE, TacTPYISLUs, OPTaHOTEHE3);

—opMBl TOCTAIMOPHUOHAIBHOTO TEPHOAA PA3BUTHS: HENPSMOE PAa3BUTHE, PA3BUTHE IOJIHBIM U
HEIOJHBIM IIPEBPALCHUEM;

—TpsSMOE pa3BUTHE;

—oOuorenetTndeckuii 3axon J. ['ekkens u @. Mrosuiepa;

—pabotsl A. H. CeBeprioBa 06 SMOpHOHAIBHON N3MEHUYUBOCTH.

VYyamuecs JOKHBI YMeTh:

—OIUCHIBATh IPOIECCHI, TPOTEKAIOIINE MPH IPOOJICHUH, TaCTPYJSIIUN U OpraHOTeHe3e;

—XapakTepru30BaTh (POPMBI TOCTIMOPHOHAIBHOTO Pa3BUTHSI,

—pa3nu4arh COOBITHS, COINPOBOXKIAIOUINE pPA3BUTHE OpPraHU3Ma NPU TOJHOM U HENOJHOM
IIPEBpALICHNY;

—OOBACHATH OMOJOTUYECKHUI CMBICI Pa3BUTHUS C METAMOP(O30M;

—XapaKTepU30BaTh 3TAbl OHTOT€HE3a PU MPSIMOM OCTIMOPHOHAIEHOM Pa3BUTHH.

MeTanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—CpaBHUBaTh M COMOCTaBIATH MEXIy COOOM STambl pa3BUTHS JKUBOTHBIX H3YYEHHBIX
TaKCOHOMUYECKHX TPYIIII;

—HCIONb30BATh UHAYKTUBHBIN U A€ TyKTUBHBIA MOIXO/bI IPU U3YUEHUU KPYITHBIX TAKCOHOB;

—BBISBIISATH IPU3HAKHU CXOJICTBA U PA3JIMUUS B Pa3BUTUU KUBOTHBIX Pa3HBIX TPYIII;

—000011aTh U Ie7aTh BHIBOJIBI [0 U3YYEHHOMY MaTepHay;

—paboTaTh C JOMOJHUTETFHBIMH HMCTOYHHKAMH WH(GOPMALMK M HUCIIOJIB30BaTh MX JUISI MOMCKA
HEOOXOJMMOT0 MaTepHaa;



—IHpCaACTaBIIATb I/I3y‘IeHHLII71 Marcepuall, UCIOJIb3ysA BO3ZMOKXHOCTH KOMIIBXOTCPHBIX TEXHOJIOTHH.

Pa3zgen 3. HacjiencTBEHHOCTH M H3MEHYHUBOCTH Opraiu3mos (20 v)
Tema 3.1. 3BAKOHOMEPHOCTU HACJIEAOBAHU S TTPU3HAKOB (10 u)

Otkpeitre I'. MeHenemM 3aKkOHOMEPHOCTEH HACIeI0BaHUS PU3HAKOB. [ HOPUIOIOTHIECKHII METOT
M3Y4YCHHUS] HACJIEICTBEHHOCTH. MOHOTMOpHIHOE W TOJUTHOPUIHOE CKpelIuBaHue. 3akoHbl MeHuaerns.
HesaBucruMoe U cluemieHHOe HacienoBaHHe. ['eHeTnyeckoe ompenerneHue noja. ['eHOTUIT Kak LeaocTHas
cucrtema. B3auMoeicTBUE ajuIeNIbHBIX U HEAJUIEIbHBIX TEHOB B ONPEICICHUH PU3HAKOB.

JdemoncTpauust

Kapter xpoMocoM d4enoBeka. PoaociioBHbIE  BBIIAIOLIMXCS  NPEACTABUTENIEN  KYJIBTYpHI.
XpOMOCOMHBIE aHOMAJIUU YeJIOBeKa U X (PEHOTUIMHUECKHE MPOSIBICHUSI.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

Pemenue reneTnueckux 3a7ad ¥ COCTaBICHUE POJTOCIOBHBIX.

IIpeamMeTHbIe pe3yabTaThl 00yUeHUsI

VYyamuecs 0KHBI 3HATh:

—ONpEACIICHUSI TOHATHI: «T€H», «IOMWUHAHTHBIM TE€H», «PELECCUBHBIM TEH», «IPUZHAK,
«CBOUCTBO», «(EHOTUID», KTEHOTHUI», «HACIEICTBEHHOCTbY», «M3MEHUHUBOCTHY, «MOIU(DUKALNNY», «HOPMA
peaKIuu», «MyTaIlUN», «COPT», KIOPOIA», KIITAMM;

—CYIIHOCTh THOPHIOIOTUYECKOTO METOA N3YUEHHUS HACIEICTBEHHOCTH;

—3aKoHBI MeHaes;

—3aKkoH MopraHna.

VYyamuecs JOKHBI YMeTh:

—MUCIOJIb30BaTh MPHU PEIICHNUHN 33a/1a4 T€HETUYECKYI0 CUMBOJIIUKY;

—COCTAaBJISITh TEHOTHUIIBI OPTAaHU3MOB U 3aIMMCHIBATh UX TAMETHI;

—CTpPOUTh CXEMBI CKPEIIUBAHUS P HE3aBUCUMOM U CILIETUIECHHOM HACJIeJOBaHUH, HACIEAOBAHNH,
CLEIUIEHHOM C TI0JIOM;

—CYIIHOCTh TEHETHUECKOTIO ONPEEICHHS T10J1a Y PACTEHUHN U )KUBOTHBIX;

—XapaKTeprU30BaTh TEHOTUIl KAK CUCTEMY B3aWMOJICHCTBYIOIIMX I'€HOB OPraHU3Ma;

—COCTAaBJIATh MIPOCTEUIINE POIOCIOBHBIE U PEIIATH TEHETUUECKUE 3a/1a4H.

Tema 3.2. 3BAKOHOMEPHOCTU UBMEHUYMBOCTH (6 u)

OcHoBHbIe (HOpMBI U3MEHUUBOCTHU. [ eHOTHIHUECKast K3MEHUYUBOCTh. MyTaruu. 3HaueHne MyTaluii
JUTSL TIPAKTUKU CEIBCKOTO XO3SHCTBA M OmMoTexHONornu. KoMOWHATHBHASS M3MEHUHUBOCTH. DBOIIOIMOHHOE
3HaYeHHE KOMOWHATUBHOW M3MEeHYNBOCTH. DeHoTUnuyeckas, win MoAuQHUKaIMOHHAs, U3MEHYHBOCTh. Poib
YCIJIOBH BHEIIHEHN Cpebl B pa3BUTUU U IIPOSBICHUN ITPU3HAKOB U CBOMCTB.

JdemoncTpauus

[Tpumepsl MoaM(UKAIMOHHONW U3MEHYUBOCTH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

[TocTpoenue BapuanmoHHOM KPUBOM (pa3Mepbl JUCTHEB PACTEHUM, aHTPOITIOMETPUUECKHUE JIaHHbBIE
YYaIInuXCs).

IIpeameTHbIe pe3yabTaThl 00yUeHUsI

VYyamuecs 0KHBI 3HATh:

—BU/JIbl U3MEHYUBOCTH U PA3THUUS MEXKY HUMHU.

VYyamuecs J0OKHBI yMeThb:

—pacno3HaBaTh MYTAIIMOHHYIO 1 KOMOMHATUBHYIO U3MEHUHUBOCTb.

Tema 3.3. CEJIEKLIMSI PACTEHUU, )KUBOTHBIX 1 MUKPOOPTAHU3MOB (4 1)

LeHTpBl TPOUCXOXKICHUSI U MHOTO00pa3usl KyJIbTYpHBIX pacTeHuid. Copt, mopoja, mramMmm. MeTozbl
CEJIeKIIMM PACTEHUH M KUBOTHBIX. J[OCTMKEHUS M OCHOBHBIE HANpPABJICHHS COBPEMEHHOM CEJEeKIHUU.
3HaueHue  CeJeKUMH Uil pPa3BUTUA  CEIBCKOXO3SMCTBEHHOTO  NPOU3BOJCTBA,  MEIUIIMHCKOM,
MUKPOOHOIOTUYECKON U IPYTHX OTpaciieid MPOMBIIUIEHHOCTH.

JdemMoHcTpauus

CpaBHUTENBHBIN aHAIN3 MOPOJI IOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHHM U UX JUKHUX
npenkoB. Kommeknmmu W mpemapatsl COPTOB  KYIBTYPHBIX PACTCHHM, OTIMYAOIIMXCS HaWOOJbIIEH
IJI0JJOBUTOCTHIO.

IIpeamMeTHbIe pe3yabTaThl 00yUeHUsI

VYyamuecs A0KHBI 3HATh:



—METO/Ibl CENEKIINN;

—CMBICJI U 3HAYCHUE SIBJICHUS T€TEPO3UCa U MOJIUTIIIONIHH.

VYyamuecs: JOKHBI yMeTh:

—OOBSCHATh MEXAaHM3MBI TIepeJaudl TPU3HAKOB W CBOWCTB W3 TIOKOJIICHUS B TMOKOJICHHE U
BO3HUKHOBEHUE OTVIMYHUH OT POJUTENHCKUX (POPM Y TOTOMKOB.

MeTtanpeaMeTHble pe3yibTaThl 00y4eHUs

VYyamuecs: JOKHBI yMeTh:

—IaBaTh XapaKTEPUCTUKY T'€HETUYECKUX METO/IOB U3YUEHUS] OMOJOTUYECKUX 0OBEKTOB;

—paboTaTh ¢ yueOHUKOM, paboyeil TeTpaapio U AUIAKTUIECKUMU MaTepHallaMu;

—COCTaBIISITh KOHCIIEKT Maparpada yueOHuKa 10 |/WITK TIoCIie U3y4eHUs MaTepralia Ha YPoKe;

—pa3pabareIBaTh IIAH-KOHCIIEKT TEMBI, UCTIOIb3Ys Pa3Hble UCTOYHUKH UH(DOpMALIUU;

—TOTOBUTHh YCTHBIC COOOINEHWS W THChbMEHHBIE pedepaThl Ha OCHOBE OOOOIICHWS Marepuala
yueOHUKa U TOTIOJIHUTEILHON JTUTEPaTyphI;

—TI0JIb30BaThCS MMOMCKOBBIMU cucTeMamu MHTepHeTa.

Pasnen 4. IBosonus :kuBoro mupa Ha 3emJe (21 1)
Tema 4.1. MHOI'OOBPA3SUE XKUBOI'O MUPA. YPOBHU OPTTAHU3ALINN U OCHOBHBIE
CBOVCTBA XXUBBIX OPTAHU3MOB (2 1)

VYpOBHM OpraHu3alMM XKU3HUA: MOJEKYJISIPHO-TEHETUYECKHUM, KJIETOUYHbINA, TKAHEBBIM, OPraHHBIMU,
OpTraHU3MEHHBIH, TOMYJISAIIMOHHO-BHI0BOH, OHoreoneHoTnyeckuii U OuocdepHsiit. EAMHCTBO XUMUYECKOTO
CcOCTaBa XMBOW MaTe€pHH; OCHOBHBIE TPYMIbl XUMUYECKUX AJIEMEHTOB M MOJIEKYJN, 00pa3yrolliue >KHBOE
BemecTBO Omocdeprl. KieTouHoe cTpoeHHWE OpraHW3MOB, Hacensrommx 3emiuro. OOMEH BemecTB u
camoperysius B Ouojorudyeckux cucremax. CaMoBOCIIPOU3BECHIE; HACIEACTBEHHOCTh U U3MEHUNBOCTh
KaKk OCHOBa CYIIIECTBOBaHHS >KMBOW Matepuu. PocT u pasurue. Pa3zapaxkumocts; GpopMel m30uparenbHOM
peakly OpraHW3MOB Ha BHEUIHUE BO3ACUCTBUSA. PUTMHUYHOCTH MPOLIECCOB JKU3HEAESTEIbHOCTH;
OMOJIOrMYeCcKre PUTMBI U MX 3HaYeHHE. J[MCKpETHOCTH JKMBOTO BEIECTBA M B3aMMOOTHOILIEHUS YacTU U
[EJIOr0 B OMocucTeMax. DHEPro3aBUCUMOCTD JKUBBIX OPraHu3MoB; ¢hopMbl oTpebienus sHeprun. Llapcrsa
KHUBOHW TPHUPOIBI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHON CHUCTEMbI KiIacCU(UKAIMH JKUBBIX OPTaHW3MOB.
Bunosoe paznoo6pasue.

JdemMoHcTpauus

Cxembl, OTpakarIIKe CTPYKTYPhl HAPCTB KUBOW MPUPOIBI.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs 0KHBI 3HATh:

—YPOBHM OpTraHU3ALMM KUBOM MaTepuu U Hay4yHbI€ JUCUUIUIMHBI, 3aHUMAIOUINECS H3Y4YEHHEM
MIPOLIECCOB JKU3HEACITEIIBHOCTH HA KAXKJIOM U3 HUX;

—XHUMUYECKUH COCTAB KUBBIX OPraHU3MOB;

—PpOJib XUMHYECKHX 3JIEMEHTOB B 00pa30BaHUK OPraHUYECKUX MOJICKYIT;

—CBOWCTBA J)KMBBIX CUCTEM M OTJIMYME UX MPOSBICHUI OT CXOAHBIX MPOLECCOB, MPOUCXOIALINX B
HEXUBOU NIPUPOJE;

—I1apCcTBa KUBOM MPUPOIbI, CHCTEMAaTHKY U MPEJCTABUTENEH pa3HbIX TAKCOHOB;

—OPHUEHTUPOBOYHOE YHCIIO U3BECTHBIX BHJIOB )KMBOTHBIX, PACTEHU, TPUOOB U MUKPOOPTAaHU3MOB.

VYyamuecs JOKHBI YMeTh:

—7aBaTh OIpPEACIICHUs YPOBHEH OpraHu3aliid >KUBOTO M  XapaKT€PU30BATH IPOLECCHI
AKHU3HEAESITETbHOCTH Ha KaX/I0M U3 HUX;

—XapaKTepU30BATh CBOMCTBA KUBBIX CUCTEM;

—OOBICHATD, KaK MPOSBISIIOTCS CBOMCTBA JKUBOTO Ha KaXK/IOM U3 YPOBHEH OpraHU3aIliH;

—TPUBOJUTH KPATKYIO XapaKTEPUCTUKY HUCKYCCTBEHHOW M €CTECTBEHHOW CHCTEM KiacCU(pUKALUU
YKUBBIX OPraHU3MOB;

—OO0BACHATD, TOYEMY OPTaHU3MBI OTHOCST K Pa3HbIM CUCTEMAaTHUYECKUM TPYIIIaM.

Tema 4.2. PASBUTUE BUOJIOTUN B JOJAPBUHOBCKUM ITEPUO (2 u)

Pazsumue oOuonoeuu 6 o0ooapeunosckuil nepuod. locnoocmeo 6 Hayke npedcmasienuili 00
«U3HAYANBHOU  YenecoOOpasHOCmuy U HeusMeHHOCmuU H#cugou npupoowvl. Pabomer K. Jlunnesa no
cucmemMamuxe pacmeHull U Hcusomuulx. Jeonoyuonnas meopus K. b. Jlamapxka.

JdemMoHcTpauus



buoepaguu yuénuix, enécuiux 6xnao 6 passumue 38010YUOHHbIX uoel. Kusnv u desmenvrocms K.
b. Jlamapka.

Tema 4.3. TEOPUA Y. JAPBUHA O ITPOUCXOX/EHMU BHUJIOB
IIYTEM ECTECTBEHHOI'O OTBOPA (5 u)

[Ipenmoceinky Bo3HUKHOBeHUs yueHus Y. JlapBuHa: nocTHkeHUs B 0071aCTH €CTECTBEHHBIX HAyK,
skcneMuoHHbI Marepuan Y. Jlapsuna. Yuenwe Y. [lapBura 00 mcKyccTBeHHOM orOope. Yuenume Y.
JapBuHa o0 ecTecTBeHHOM o0TOOpe. Buag — »sneMeHTapHas »SBONIONMOHHAS enuHuia. Bceeobas
WHIMBUAyaJIbHAs M3MEHYMBOCTh M W30BITOYHAS YMCIEHHOCTh MOTOMCTBA. bophOa 3a cymiecTBOBaHUE U
€CTECTBEHHBIN 0TOOP.

JdemoHcTpanus

buorpadus Y. /lapsuna. Mapmpyt u KoHKpeTHbIe HaxoAku Y. JlapBuHa BO BpeMs IMyTEIISCTBUS HA
Kopaoie «buriby.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATD:

—TIpeACTaBIECHUS €CTECTBOUCIIBITATENEH JOJAPBUHOBCKOW AMIOXH O CYIIHOCTH KMBOW IPUPOIBL;

—aB3npiabl K. JInHHes Ha cucTemy )KMBOTO MUPA;

—OCHOBHBIE MOJNOXKeHUs1 dBomonnoHHoN Teopuun K. b. Jlamapka, e€ mo3uTHBHBIE U OIIMOOYHbBIE
YEPTHI;

—yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE;

—y4enue Y. JlapBuHa 0 €CTECTBEHHOM OTOODE.

VYuyamuecs: JOKHBI yMeTh:

—OIICHHUBAaTh 3HaYeHUEe BOMIOIMOHHON Teopun XK. b. Jlamapka juist pazButus 6HOIOTHY;

—XapaKTepu30BaTh MPEANOCHIIKA BOZHUKHOBEHUS dBOMIOIMOHHOM Teopuun Y. JlapBuHa;

—1aBaTh OINPEACIICHUS MOHATUN «BUD» U «ITOTYJISIUS»;

—XapaKTepu30BaTh MPUUHUHBI OOPHOBI 32 CYIIIECTBOBAHHUE,

—OMpeAeysITh 3HaUeHHE BHYTPUBHUIOBOW, MEXBHUIO0BOWH OOpbOBI 3a CyIIECTBOBaHWE M OOPHOBI C
abMOTHYECKUMU (PaKTOpamMH CpEJIbl;

—IaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa KaK pe3yibTraTta 00phOBI 3a CYIIIECTBOBAHUE.

Tema 4.4. TIPUCITOCOBJIEHHOCThH OPTAHM3MOB K YCJIOBMSIM BHEIIHEN CPEJIbI
KAK PE3VYJIbTAT JIEMCTBUS ECTECTBEHHOI'O OTBOPA (2 1)

[TpucnocoburenbHble 0COOEHHOCTH cTpoeHHs. [ToKpoBHUTEIHCTBEHHAs] OKpacka MOKPOBOB Tela:
CKpBIBaIOIlasi OKpacka (OJHOTOHHAsA, ABYTOHOBAs, pacwieHsoIas U Jp.); NPeAocTeperaronas OKpacka.
Mumukpus. IlpucnocoOuTenbHOe TOBEIEHUE KUBOTHBIX. 3aboTa 0 moToMcTBe. (DPU3NMOIOTHYECKHE
anantanuu. OTHOCUTEIBHOCTh IPUCIIOCOOIEHHOCTH.

JdemoncTpauus

Wnmoctpanuy, JEMOHCTPUPYIOIIME CTPOEHUE Tella >KMBOTHBIX M PACTUTEIbHBIX OPraHU3MOB,
oOecrevnBaroIie BbDKMBAHUE B TUMUYHBIX Ui HUX YCIOBHSX CyllecTBOBaHMS. [IpuMepnl pasnuyHbIX
BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

OO0cyxeHre Ha MOJIEISIX POJTH MPUCTIOCOOUTETHFHOTO TTOBEICHUS YKHBOTHBIX.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—THUIBl TOKPOBUTEIBCTBEHHON OKpPACKH (CKpbIBaloOIlasi, MpeAocTeperaromnas) 1 X 3HaueHue s
BBIKUBAHUS,

—OOBACHATH OTHOCUTEINIbHBIN XapaKTep MPUCIOCOOICHU;

—O0COOCHHOCTH MPUCIIOCOOUTEIHHOTO MOBEICHHUS.

VYuyamuecs: JOKHBI yMeTh:

—TIPUBOAUTH TPUMEPHI TPHUCIIOCOOUTETHHOTO CTPOCHHUS Tella, TOKPOBUTEIBCTBEHHON OKpPACKU
MOKPOBOB U MOBEACHUS KUBBIX OPraHU3MOB.

Tema 4.5. MUKPOSBOJIFOLIMA (2 1)

Bun xak reHeTHYecKd H30JUPOBAHHAS CHCTEMA; PENPOAYKTHBHAS H30JALMS U €€ MEXaHHU3MBI.
[lonynaunonHast CTpPyKTypa BMJA; DSKOJOTMYECKHE W TEHETHUYECKHE XapaKTEPUCTUKU TMOMYJISLHI.
[Tomynsauus—  sneMeHTapHas dSBONIONMOHHAS enuHuna. IlyTu W CKOpPOCTh  BHI000pa30BaHUS;
reorpadguueckoe 1 SKOJIOTMYECKOe BHI000pa30BaHHUE.

JdemoncTpauus



CxeMbl, WUIIOCTPUPYIOIIKE Tpolecc reorpaduyeckoro BUaooOpazoBaHusi. JKUBbIE pacTeHUS U
KUBOTHBIE, repOapuu M KOJUIEKIUH, MOKa3bIBAIOLINE WHIUBUAYAIbHYIO W3MEHUUBOCTb U pa3HOOOpasue
COpPTOB KYJbTYPHBIX PACTEHUN U MOPOJ JAOMAIIHUX >KMBOTHBIX, @ TAKXKE Pe3ylbTaThl MPUCIOCOOICHHOCTH
OpPTraHU3MOB K cpejie 0OUTaHUs U Pe3yJbTaThl BUI00OpA30BAHUSI.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K cpefie OOuTaHus ™.

W3ydyeHrne W3MEHYMBOCTH, KPUTEPUEB BUIA, PE3YAbTaTOB MCKYCCTBEHHOIO OTOOpa Ha copTax
KYJABTYPHBIX PaCTCHHIA™.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs q0JKHBI 3HATh:

—3HaueHue 3a00Thl O MOTOMCTBE /ISl BBKUBAHHUS;

—OIIpeIeNeHNs TOHATHI «BUI U KITOMYJISILISDY;

—CYIIHOCTh TEHETUUECKUX MPOLECCOB B MOMYJISALUAX;

—opmel BUI000pa3oBaHUsL.

VYyamuecs 0IKHBI yMeThb:

—OOBSICHATh TPUYUHBI pa3JeNeHUsT BHJOB, 3aHUMAIOIIMX OOIIMPHBIA apean OOWTaHUs, Ha
MOMYJISIUY;

—XapaKTepU30BaTh MPOLECC IKOJOTHUECKOT0 U TeorpapuuecKoro BUI000pa3oBaHus;

—OLIEHUBaTh CKOPOCTh BUI000pa30BaHUs B PA3IUYHBIX CHUCTEMATUYECKUX KATETOPUAX KUBOTHBIX,
pacTeHUi 1 MUKPOOPTaHU3MOB.

Tema 4.6. BUOJIOTMYECKHUE TTOCJIEACTBUA AJAIITAIIMN. MAKPOSBOJIIOLIUA (3 )

['maBHBIE HANpaBIEHHS HBOJIOIHMOHHOTO Ipolecca. buomornueckuil mporpecc U OMOIOTHUYECKUI
perpecc (A. H. Cesepuos). [lytu goctmxenust Guonorudeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH
SBOJIIOLIMK: JTUBEPreHIMs,, KOHBEpreHIus, mnapawienusM. IlpaBuna 53BOMIONUU TPYII OpPraHU3MOB.
PesynpTatel  3BOMIOLMK: MHOrooOpa3ue BHJOB, OpraHHYecKass [eleco0O0pa3HOCTh, MOCTEIEHHOE
YCIIO)KHEHUE OpPTraHU3alNH.

JdemoncTpauus

[TpriMepbl TOMOJIOTUYHBIX M @aHAJIOTUYHBIX OPIaHOB, UX CTPOEHMSI U IIPOMCXO0XKIEHUS B OHTOI€HE3E.
CxeMbl COOTHOILIEHUS MyTe MPOTrPecCUBHOM OMOIIOTHYECKON 3BONMOLMU. MaTtepuanbl, XapaKTepHU3yoIue
IIPEICTABUTENIEH XKUBOTHBIX M PAaCTEHUM, BHECEHHBIX B KpacHyr0 KHUTY M HaXOJAIIMXCA IOJ OXPaHOU
rocyziapcTsa.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs 0KHBI 3HATh:

—TJIaBHBIC HAIMIPABJICHUS YBOJIOIMNHU: OHOJIOTHYECKHIA MTPOrpecc U OMOIOTHUECKHI perpecc;

—OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLNN: IUBEPreHINI0, KOHBEPTEHLNIO U MApaJlIelIn3M;

—Ppe3yJIbTaThl BOJIIOLUH.

VYyamuecs J0OKHBI yMeThb:

—XapaKTepu30BaTh MYTH JOCTIDKEHHUS OHMOJIOTMYECKOTo mporpecca: apoMopdo3, uanoagantaiuio
U OOIIYIO JIeTeHePallnIo;

—TPUBOIUTH IPUMEPHI TOMOJIOTMYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.7. BOSBHUKHOBEHMUE XM3HU HA 3EMIIE (2 u)

Opranndeckuii MUp Kak pe3ysbTaT 3BONIOLMH. BO3HMKHOBEHHE M pa3BUTHE KU3HM Ha 3eMile.
XUMHYECKUH, mpeadonoaorndeckuii (Teopus akagemuka A. M. OnapuHa), OMOJOTHUYECKUH U COIMAIbHBIN
JTamnbl pa3sBUTUS KMBOM Marepuu. DPUIOreHeTHYeCKHe CBSA3M B JKMBOM MNpUPOAE; €CTECTBEHHAs
KJIaCCU(PUKAIS )KUBBIX OPTaHU3MOB.

JdemMoHcTpauus

Cxembl BO3HUKHOBEHMSI OJHOKJIETOYHBIX HYKapHOT, MHOTOKJIETOYHBIX OpPraHM3MOB, pa3BUTHUS
LAPCTB PACTEHUN U KUBOTHBIX.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—reoputo akagemuka A. M. OnapuHa 0 MpOUCXOXKACHUH )KU3HU Ha 3eMIIe.

VYyamuecs JOKHBI YMeTh:

—XapaKTepu30BaTh XUMUYECKUN, MPEeIOMOIOTHYECKHil, OMOJOTHUYECKUA M COLMATbHBIA STarbl
Pa3BUTHS KUBON MaTEpUU.

Tema 4.8. PASBBUTHUE )XNU3HU HA 3EMIJIE (3 u)



PazBuTue xu3HU Ha 3eMiie B apXEUCKYIO0 U MPOTEPO30MCKYIO 3phl. [lepBbie ciaeapl )ku3HU Ha 3emIie.
[TosiBneHne Bcex COBpEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KMBOTHBIX. [lepBbie XopaoBbie. Pa3BuTHE BOIHBIX
pacteHuii. Pa3Butue xu3HM Ha 3emie B naneo30ickyro 3py. [losBneHue M 3BOMIOLMA CYXOIYTHBIX
pactenuil. IlanmopoTHUKM, CEMEHHbIE NANOPOTHUKH, TOJOCEMEHHbIE pacTeHUs. Bo3HUMKHOBEHUE
MO3BOHOYHBIX: PBHIOBI, 3eMHOBOJIHBIE, MpECMBIKaromuecs. Pa3Butue xu3HM Ha 3emiie B ME3030iCKyI0 U
KaitHO30MCKYI0 3pbl. [10sIBIIEHHE M pacpOCTpaHEHHUE MOKPBITOCEMEHHBIX pacTeHU. BO3ZHMKHOBEHUE NTHII
n miekonutaromux. [losenenne u pazButue npumatoB. [IpoucxoxzaeHue yenoBeka. MecTto uenoBeka B
xuBOH npupoze. Cucremarnueckoe mojoxenue Buna Homo sapiens B cucteme »)UBOTHOTO Mupa. [IpusHaku
Y CBOMCTBA YEJOBEKA, MO3BOJSIOIIME OTHECTHM €ro K pPa3jIM4HbIM CHCTEMATUYECKUM TIpylnaM LapcTBa
KUBOTHBIX. CTaZiny IBOJIOLMY YEJIOBEKA: APEBHEUIINI YEIIOBEK, APEBHUIN UEIOBEK, IEPBbIE COBPEMEHHbBIE
monu. CBolicTBa uenoBeka kak Ouonornmueckoro Buna. IlomynsiuonHas ctpykrypa Buga Homo sapiens;
YeJI0BEUYECKHE pachl; pacooOpa3oBaHKE; €AUHCTBO IPOUCXOXKACHUS pac. AHTUHAYYHas CYLHOCTh pacu3Ma.

JdemoncTpauus

Penponykuuu kaptun 3. bypuana, otpaxaromux (gayHy U ¢GJIopy pasziudHBIX 3p U IMEPUOJIOB.
CxeMbl pa3BUTUS LAPCTB XKUBOM NpHpoabl. OKaMEHENOCTH, OTIEYaTKH PACTEHHH B JPEBHHUX MOPOAAX.
Mogenu ckeneToB ueaoBeKa U MO3BOHOYHBIX KUBOTHBIX.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSA

VYyamuecs J0JKHBI 3HATh:

—)Tarnbl Pa3BUTHS )KUBOTHBIX M PACTEHUI B pa3IMYHbIE IEPUO/IbI CYIIECTBOBAHUS 3E€MIIU;

—IBWKYILIME CUJIbI AaHTPOIIOT€HERA;

—CHUCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA B CHCTEME KUBOT'O MUPA;

—CBOICTBA Y€JI0BEKa KaK OMOJIOTMYECKOTO BU/IA;

—9TaIlbl CTAHOBJICHHUS YeNIOBEKa KaK OMOJIOTHYECKOro BU/IA;

—pachl YelIoBeKa U UX XapaKTepPHbIE OCOOCHHOCTH.

VYyamuecs J0OKHBI yMeThb:

—OIIMCHIBATh PA3BUTHE KU3HU Ha 3eMJI€ B ApXEUCKYIO U POTEPO30HCKYIO APbI;

—OMKCHIBATH PA3BUTHE KU3HU Ha 3€MJIE B MAJICO30MCKYIO 3pY;

—OIIMCHIBATh PA3BUTHE KU3HU Ha 3eMJIE€ B ME3030MCKYIO 3DY;

—OMNCHIBATH PA3BUTHE KU3HU Ha 3eMJIe B KATHO30MCKYIO 3pY;

—XapaKTepU30BaTh POJIb MPSIMOXOXKICHUS, pa3BUTHS TOJOBHOIO MO3ra U TPyAa B CTAaHOBJICHHUU
YEJI0BEKa;

—OIIPOBEPraTh TEOPUIO pacu3Ma.

MeTtanpeaMeTHblIe Pe3yJbTaTbl 00y4eHUs

VYyamuecs JOKHBI YMeTh:

—paboTaTh ¢ yueOHUKOM, paboyeil TeTpaapio U AUIAKTUIECKUMU MaTepHallaMu;

—COCTaBIISITh KOHCIIEKT Maparpada yuyeOHHKa 10 W/ WK TTOCIe U3YUYeHHUsI MaTepralia Ha ypOKe;

—pa3pabareIBaTh IIAH-KOHCIIEKT TEMBI, UCTIOIb3Ys Pa3Hble UCTOYHUKH UH(DOpMALINK;

—TOTOBUTh YCTHBIE COOOIIEHUS U MUCbMEHHBIE pedepaThl, UCIOIb3Yd HH(OPMaLMI0 yueOHUKA U
JOTIOJTHUTEbHBIX UCTOYHUKOB;

—T10J1b30BaThCsl IOMCKOBBIMU cucTeMamu MIHTepHeTa;

—BBINOJIHATH JTA00PATOPHBIE PaOOTHI MO/ PYKOBOACTBOM YUHTEJIS;

—CpaBHUBATh MPEACTABUTENIEN pa3HbIX IPYII pPAaCTEHUI U )KMBOTHBIX, JIEJIaTh BHIBO/IBI HA OCHOBE
CpaBHEHUS,

—OLIEHUBAaTh CBOMCTBA MOPOA JOMAIIHMUX >KUBOTHBIX U KYJIbTYPHBIX PACTEHUHN MO CPAaBHEHHIO C
JUKUMH MPEIKAMU;

—HaXOAUTh UHPOPMALIMIO O Pa3BUTUU PACTEHUN U )KMBOTHBIX B HAYUYHO-TIONYJISIPHOM JUTEpaType,
OHMOJIOTHUYECKHX CIIOBApSAX U CIIPAaBOYHUKAX, AaHAIM3UPOBATH U OLIEHUBATh €€, MEPEBOAUTH U3 OAHOM (HOPMBI
B IpYTYI0;

—CpaBHUBATh U COMOCTABIATH MEXAY CO00I COBPEMEHHBIX U MCKOMAeMbIX )KMBOTHBIX U3YUEHHBIX
TaKCOHOMUYECKHX TPYIIII;

—MUCIO0JIb30BaTh UHYKTUBHBIN U JETYKTUBHBIN MMOAXOAbI TPH U3YUYEHUH KPYITHBIX TAKCOHOB;

—BBISBJIATH PU3HAKU CXO/ICTBA U PA3JINYUs B CTPOCHUH, 00pa3e KU3HU U NMOBEICHUH KUBOTHBIX U
YEJI0BEKa;

—000011aTh 1 JeNaTh BEIBOABI 110 H3YYEHHOMY MaTepHay;

—IpPEeICTaBIIATh U3YYEHHBIN MaTepua, UCIOIb3Ysl BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.



Pasnen 5. B3aumooTHomieHus1 opranusmMa u cpeabl. OCHOBBI 3K0J10THH (5 1)
Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUMU (3 u)

buocdepa — xuBast obonouka mianetsl. CTpykrypa Ouocdepsr. Kommonentsr 6uochepsl: xuBoe
BEIIECTBO, BUJIOBOW COCTaB, pa3HOOOpasue U BKJIaa B Ouomaccy. buokocHoe 1 KocHOE BemiecTBo Ouochepsl
(B. U. Bepnanckuit). KpyroBopor BemiecTB B npupoje. EcTecTBeHHbIE cO00IIECTBA KUBBIX OPTaHU3MOB.
buoreonieno3pl. KoMmoHeHTH OHOTeOIeHO30B: MPOAYLEHThl, KOHCYMEHTBI, peAyleHTHl. bHoIeHO3bI:
BUJIOBOE pa3HOOOpa3ue, IUIOTHOCTh TNOMymsinuii, Omomacca. AOuotmdeckue (akTopsl cpensl. Ponb
TEMIEPaTypbl, OCBEHIEHHOCTH, BJIAKHOCTH U ApYyrux (HaKTOpoB B >KUZHEIEATEIHHOCTH COOOIIECTB.
WNuTencuBHOCTD NeHCTBHS (hakTOpa Cpebl; orpaHnymuBaronuil hakrop. Bzanmoneiicteue (akropoB cpempl,
npenensl BBIHOCIUBOCTH. buornmueckue Qaxtopsl cpeapl. llemn u cetw mnuTaHus. DKOIOTHYECKUE
nupamMujbpl:  4yucen, Ouomaccel, dHepruu. CmeHa OuoinieHo3oB. [IpuyuHBI CMEHBI OHOIICHO30B;
dbopmupoBanue HOBBIX cooOmiecTB. DopMbl B3aUMOOTHOUICHHH MEXIy opranusmamu. llo3uTuBHBIE

OTHOLIEHUSI — CUMOMO3: MyTyajiu3M, KoOoOII€epalusa, KOMMCHCAJIM3M. AHTHOMOTHYECKUE OTHOIIIECHUS:
XMIHUYECTBO, MApa3suTU3M, KOHKypeHIUs. HelTpanbHble OTHOIIEHUS— HEUTPAIU3M.
JdemMoHcTpauus

CxeMbl, WJUTIOCTPUPYIOIIUE CTPYKTYpY Onocdepsl U XapaKTepusyrolue e€ OTAeIbHbIe COCTaBHbIC
yactu. TaOnuIel BUJJOBOTO COCTaBa M pa3HOOOpa3usl KUBBIX OpraHu3MoOB Onochepsl. CXxeMbl KpyroBopoTa
BellecTB B mpupone. KapTel, oTpakaroniue reojJorudyeckyro HCTOPHUI0 MAaTEPUKOB, PACHPOCTPAHEHHOCTH
OCHOBHBIX OmoMoB cym. [lnadunbmel U kuHOGWIBMBE «buocdepa». Ilpumepsl cumOHO3a MEXIY
MPEICTAaBUTENIAMU PA3IMYHBIX [[APCTB )KUBOU MPUPO/IBL.

JlabopaTopHble U MPaKTH4YecKHe PadoThl

CocraBieHue cxeM nepeaunl BelecTB U dJHePTruu (1ienei nuranus)*.

W3ydeHne 1 onucaHue 3KOCUCTEMBI CBOEH MECTHOCTH, BBISBICHUE TUIIOB B3aUMOJICHCTBUS Pa3HBIX
BUJIOB B JJAaHHOW SKOCHCTEME™.

IIpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyaiuecs: JOKHBI 3HATD:

—oOmnpeeeHns] TOHATHIA: «Orochepa», «IKOJIOTH», «OKPYXKAIOMAs Cpeaay, «cpeia OOHTaHus,
«TIPOJIYLIEHTHD, KKOHCYMEHTBI», «PEIYLEHThI»;

—CTPYKTYpPY ¥ KOMIOHEHTHI Onoc(epsr;

—KOMIIOHEHTHI JKUBOTO BEIIECTBA U €T0 (DYHKITUH.

VYyamuecs JOKHBI YMeTh:

—KJ1accu(pUIUPOBATH IKOTOTHUECKHE (PAKTOPHI;

—XapaKTepu30BaTh OnoMaccy 3emiin, OHOJIOTHYECKYIO TPOTYKTUBHOCTD;

—OIUCHIBATh OMOJIOTMYECKHE KPYTOBOPOTHI BEUIECTB B IPUPO/IE;

—OOBSICHATD ACUCTBUE A0MOTHYECKUX, OMOTUYECKUX U aHTPOMIOTCHHBIX (aKTOPOB;

—XapaKTepu30BaTh U Pa3INyaTh SKOJOTUUECKUE CHCTEMbl— OHMOTeOIeHO3, OMOIIEHO3 U arpOIeHO3;

—pacKpbIBaTh CYIIHOCTb U 3HAYEHUE B IIPUPOE CAMOPETYIISLINH;

—OIUCHIBATH MIPOIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHSI PUPOAHBIX COOOIIECTB;

—XapakTepu3oBaTth (HOPMBI  B3aMMOOTHOIICHWH MEXIy OpraHM3MaMu: CHMOHWOTHYECKHE,
aHTHOMOTHYECKHE U HEHTpaIbHBIE.

Tema 5.2. BUOC®EPA 1 YEJIOBEK (2 u)

[TpupoHbIie pecypchl U UX UCIIONIb30BaHUE. AHTPONOTeHHbIE (PaKTOPBI BO3ACHCTBHS Ha OMOIIEHO3bI
(ponb dYenoBeka B TMPHUPOJIE); TMOCIECACTBUS XO3SIMCTBEHHOM JesATENbHOCTH dYenoBeka. I[IpoOiembl
paroHaIbHOTO IPUPOIOTIONIB30BAHNUS, OXPAHbI PUPOBI: 3aIIUTa OT 3arPA3HEHUN, COXpaHEHUE ITAIOHOB U
NaMSITHUKOB TIPUPO/BI, 0OecTieueHre MPUPOAHBIMU PECypCaMy HaCeNICHHs IJIaHETHI.

JdemoncTpauus

Kaprtel 3an10Be1HBIX TEPPUTOPUI HALIEH CTPAHBI.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI

AHanu3 1 OLIeHKA MMOCIIEACTBUHN EATEIFHOCTH YEIOBEKa B SKOCUCTEMAX *.

IIpeameTHbIe pe3yJbTaThl 00y4eHUSA

VYyamuecs 10KHBI 3HAT!

—AaHTPOTOTeHHbIE PAKTOPBI CPEIBL;

—XapakTep BO3ICUCTBUS YellOBeKa Ha Ouocdepy;

—CMOCcOObI M METOJIBI OXPAHBI PUPOIBL;



—OWOJIOTUYECKUN U COLMATBHBINA CMBICT COXpaHEHHsI BUIOBOTO Pa3HO00pa3usi OMOIIEHO30B;

—OCHOBBI PallMOHAIFHOTO MPUPOIOTIONB30BAHNUS;

—HeucyepriaeMble U UCUEPIaeMbIe PECypCHI;

—3aroBeIHUKH, 3aKa3HUKH, Tapku Poccuu;

—HECKOJIBKO paCTEHUI U KUBOTHBIX, 3aHECEHHBIX B KpacHyIo KHUTY.

VYyamuecs qOKHBI YMeThb:

—TpUMEHSTh Ha TPAKTUKE CBEACHUS 00 SKOIOTUYECKUX 3aKOHOMEPHOCTSAX B MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3sIiCTBE Uil NMPaBWIBHOM OpraHW3alMy JIECOBOJCTBA, PHIOOBOACTBA, a TAKXKE ISl PEIICHUS
BCEro KOMIUIEKCA 3a/1a4 OXPaHbl OKPYKAIOUIEH cpeibl U pallioHaIbHOTO IPUPOIOTIOIB30BAHUS.

MeTanpeaMeTHbIe pe3yabTaTbl 00y4eHHs

VYyamuecs: JOKHBI yMeTh:

—paboTaTh ¢ yueOHUKOM, padoveil TETPAIbI0 U JUIAKTUICCKUMU MaTepHaIaMu;

—COCTaBIATh KOHCIEKT Maparpada yueOHHKa 10 W/ WK Toclie U3y4yeHUsl MaTeprala Ha YpoKe;

—pa3pabaThIBaTh MJIaH-KOHCIIEKT TEMBI, HCIIOJIb3Ys pa3HbIe UCTOUHUKH MH(OPMAIINH;

—TOTOBUTH YCTHBIE COOOIIEHHS U MUChbMEHHBIE pedepaTsl Ha OCHOBE HHGOPMAIH U3 yUeOHUKA U
JIOTIOJTHUTETHHBIX HCTOYHHUKOB;

—TI0J1b30BaThCS TOUCKOBBIMU cucTeMaMu MIHTepHeTa;

—u30UpaTeNIbHO OTHOCUTHCS K OHMOJIOTMYECKOW WH(OpMAIMH, COACpIKAIIEHCS B CpPEICTBax
MaccoOBOHM HH(POPMAIIHH.

JInuHOCTHBIE pe3yJIbTaThl 00y4YeHus:

—®opmupoBaHue YyBCTBa POCCUHCKOW Tpa’KJAaHCKOW HISCHTHYHOCTH: NaTpUOTH3MA, JIOOBU U
yBaxxeHus1 K OTeuecTBY, YyBCTBA TOPJIOCTH 3a CBOIO PosuHy;

—OCO3HaHUE y4allluMHUCS OTBETCTBEHHOCTH U JloTra nepen PoauHoi;

—OTBETCTBEHHOE OTHOIICHUE K 00Y4YEHHIO, TOTOBHOCTh M CITIOCOOHOCTH K CaMO0Opa30BaHUIO;

—dopMupoBaHHE MOTHBAlMM K OOYYEHHIO M TIO3HAHHWIO, OCO3HAaHHOMY BBIOOPY Oymyiiein
npodeccuu;

—CMOCOOHOCTh YYallluXcs CTPOUTH JANbHEUITYI0 HHANBUAYAIBHYIO TPAeKTOpHI0 00pa3oBaHUs Ha
0a3e opueHTanMK B MUpe npodeccuii u mpodeccHOHATBHBIX MPEMTOYTCHHIH,

—opMHUpoOBaHUE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTUS HAYKH U OOIICCTBEHHON MPAKTUKH,

—coONIofieHre W TpolaraHja ydJaluuMHCS TpaBHJ MOBEACHUS B MPUPOAE, HUX Yy4yacTHE B
PUPOTOOXPAHHON NEeSITETHHOCTH;

—YyMEHHE peaan30BbIBATh TEOPETUYECKUE TO3HAHUS HA MTPAKTHKE,

—OCO3HaHUE 3HAUYEHHs 00pa30BaHUs IS MOBCETHEBHOMN KU3HU M OCO3HAHHBIA BHIOOD Mpodeccuu
y4aluMucs;

—CIIOCOOHOCTh y4alluXcs MPOBOAWTH pabOTy Haja OIMMOKaMH JJIsl BHECEHHUS KOPPEKTHUB B
yCcBanBaeMble 3HAHUS;

—TPUBUATH JIOOOBH K TPHPOJIE, YYBCTBO YBAKCHHUS K YUYEHBIM, HM3YYAIOIIUM >XUBOTHBIH MUD,
Pa3BUThH ICTETUYECKOE BOCIIPUITHE OOLIEHHUSI C dKUBBIMH OpraHU3MaMu;

—IIpU3HAHKE YYAIUMHCS MIPaBa KaK0T0 YeIOBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;

—TOTOBHOCTh yYalllUXCSl K CaMOCTOSTENbHBIM TOCTYIKaM M aKTUBHBIM JCHCTBUSIM Ha
PUPOAOOXPAHUTEIHHOM TMOTIPHIIIE;

—YyMEHHUE apryMEHTHPOBAHHO U 0OOCHOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHHUS;

—KpUTHUYHOE OTHOLIIEHHE K CBOUM IOCTYIKaM, OCO3HAaHUE OTBETCTBEHHOCTH 3a UX PE3yNbTAThI;

—OCO3HaHHOE, YBaXHUTEJIbHOE W J0OpOXKENaTeNbHOE OTHOIIEHHWE K JAPYroMy 4YeJNOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYIIBTYPE;

—OCO3HaHHWE BAXHOCTH (OPMUPOBAHUS OSKOIOTUYECKOM KYIbTYphl HAa OCHOBE MPU3HAHUS
IIEHHOCTH >KU3HU BO BCEX €€ MPOSBJICHUSAX M HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K
OKpY’KarolleH cpee;

—YyMEHHUE CIIYIIATh U CIBIIATh IPYroe MHEHUE, BECTH AUCKYCCHIO, YMEHHUE ONEpUPOBaTh (pakTaMu
KaK ISl I0Ka3aTeNbCTBa, TaK U JUIsl OPOBEPIKEHUS CYIIECTBYIOIIETO MHEHHUS.

Pe3epBHOe Bpemsi— 8 4.



TemaTnueckoe NJIAHKPOBAHUE MO OMOJIOTHH JIS S KJ1acca.
Ba3zoBblii ypoBenb. 34 yaca (1 yac B Hee110).

No Paznen Kon-Bo
4acoB
1. JKvBo#l opranusM: CTpOE€HUE U U3yUEHUE 8
2. MHoroo0pasue >KUBbIX OPTaHU3MOB 12
3. Cpena oOuTaHus KUBBIX OPTAaHU3MOB 6
4. Yenoseka Ha 3emie 5
5. IToBTOpEHue 3
UTOIro 34
TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH. S5 KJiacC.
Ba3zoBblii ypoBenb. 34 yaca (1 yac B Heze110).
Ne | Ha3Banue Kon-Bo N3 Hux
pasacna 1acoB | JlabopaTopHBIX [TpakTuyeckux KoHTpoJIbHBIX
1. Kusoit 8 1. 3HaKOMCTBO C 1. Kuson
OpraHU3M: o0opyIoBaHue 7Sl HAyYHBIX OpraHU3M.
CTPOEHUE U HUCCIIEIOBAHUH.
U3y4eHUe 2. [IpoBenenue
HaAOJIOACHUH, OIIBITOB U
U3MEPEHUM.
3. CTpoeHune KIETOK KHUBBIX
OpPTraHHU3MOB.
4. Onpenenenue cocraBa
CEMSH MILIEHULIBI.
2. Mmuoroo6paszu | 12 2.
€ )KHBBIX MHuoroo6pa3zu
OpPraHHU3MOB € JKHUBBIX
OpraHU3MOB.
3. Cpena 6 5. Onpenenenue Hantonee | 1. OcoGeHHOCTH 3. Cpena
oOuTaHus pacnpocTpaHEHHBIX CTPOEHUS pacTeHUN U | OOUTAHUA
KHUBBIX PaCTCHHIA U )KUBOTHBIX. KUBOTHBIX, KHUBBIX
OpPraHHU3MOB CBSI3aHHBIX CO CPEIOil | OpraHu3MOB
obuTaHusl.
4. YenosekaHa | 5 6. 3mepenue cBoero pocta | 2. DKOJIOTHYECKUE 4. Yenosek Ha
3emiie Y Macchl Tea. pOoOJIEMbI MECTHOCTH | 3emiie
7. CriocoObl OKa3zaHus U TIyTH UX pPelIeHus
NepBoi JOBpauyeOHOMN
TTOMOIIH.
5. [ToBTOpenue | 3
UTOIO 34 7 2 4




Conep:kanue nporpaMmmbl o OMOJIOTMH IJIS S5 KJacca
(34 4. — 1 4. B Hefe10)



Haumenosanu
e
pazoenos u
mem

Konuue
cmeo
yacoe

Cooeporcanue yuebHozo pazoena

Kuson
OpraHU3M:
CTPOEHHE U
M3y4YCHHUE

MHoroo6pa3ue XHMBbIX OpraHu3MoB. (OCHOBHBIE CBOMCTBa >KHMBBIX
OPraHU3MOB: KJIETOYHOE CTPOEHHE, CXOAHBIM XHMHUYECKUH COCTaB,
OoOMEH BeLIeCTB M SHEPruM, NUTAHUE, JIbIXaHWE, BBIJCICHHE, POCT U
pa3BuUTHE, pa3ApaXKMMOCTh, JBUKEHHE, pa3MHOXKeHHe. buomorus —
Hayka O KMBBIX opraHuszmax. Pa3HooOpa3ue OHOJOTMUECKHX HayK.
MeTtoapl u3ydeHUs MPUPOAbL: HAOIIOAEHUE, SKCIEPUMEHT (OIBIT),
U3MEpEHHUE. O6opynoBanue  uIs  HAy4yHbIX  HCCIICOBaHUMN
(;maGoparopHoe o0opynoBanue, YBEITUYUTEIIHHBIC PUOOPHI,
U3MepUTENbHbIE TPUOOPHI). YBEIUYUTENbHbIE TPUOOPHI: pyyHas Jyna,
CBETOBOM MHKpocKkomn. KineTka — nayieMeHTapHas €AIMHHLA >KUBOTO.
besbsnepusie u saepHble kieTku. CTpoeHue W (QyHKIMM s7pa,
LIUTOILIA3MbI U €€ OPraHOMAOB. XPOMOCOMBI, X 3HaueHue. Paznnuus B
CTPOEHUHM pPAaCTUTEIbHOW M JKMBOTHOW Kierok. Copep:kaHue
XUMHYECKUX 3JIEMEHTOB B KJeTke. Boma, npyrue HeopraHudeckue
BELIECTBA, UX POJIb B JKU3HEACATEIBHOCTH KIETOK. OpraHuueckue
BEIIECTBA U UX POJb B KJIETKE. BemiecTBa U SBJIEHUS B OKPYXKarolleM
mupe. Benukue ecTeCTBOUCIIBITATENH.

JlabopaTopHble U NpPaKTHYeCKHE PadoThI:

3HAaKOMCTBO C 000pyJJOBaHHEM JJIsl HAYYHbBIX UCCIIEIOBAHUH.
[IpoBenenne HaAOMIOACHWI, ONBITOB U HW3MEPEHHH C  LEJBIO
KOHKPETHU3allu1 3HaHUN O METOJAaX U3y4EHUS IPUPOJIBIL.

YeTpoiicTBO py4HOH JIyIibl, CBETOBOTO MUKpPOCKOTa™.

Cmpoenue kiemox (Ha 20mosvix MUKPOnpenapamax).

CrpoeHne KIETOK KOJKHUIIBI YEIIyH JTyKa.

Onpenenenne cocTaBa CEMSIH MIIECHUIIBI.

Onpenenenne GU3NYECKUX CBOWCTB OEIIKOB, JKUPOB, YIVIEBOJIOB.

MHuoroo6paszu
€ JKUBBIX
OpraHu3MOB

12

PasButne xu3HM Ha 3emie: XU3Hb B JPEBHEM OKeaHe; Jeca
KAMEHHOYTOJIbHOTO TI€pHO/A; PACIBET JIPEBHHUX IPECMBIKAIOIINXCS;
OTHLBI M 3Bepu nponwioro. Pa3HooOpasue KHUBBIX OpraHU3MOB.
Knaccudpukanuss opranusmoB. Bua. IlapctBa xuBOW mpHUpOJBI:
bakrepun, I'pubsl, Pactenus, KuBorusie. CyliecTBeHHbIE NMPU3HAKU
MIPEICTABUTENEN OCHOBHBIX L[APCTB, MX XapaKTEPHUCTHKA, CTPOCHHE,
O0COOCHHOCTU JKM3HENEATENIbHOCTH, MecTa OOWTaHHs, MX pojb B
IPUPOAE U KU3HU YenoBeka. OXpaHa )KUBOU IPUPOIBI.

Cpena
o0uTaHuA
JKUBBIX
OpPraHHU3MOB

HaszemHo-BO3myIIHAs, BOAHAs ¥ TIOYBEHHAs Cpelnbl OOWUTaHUS
opranu3MoB. [IpHUcrocoOIeHHOCTh OPraHu3MOB K cpefe OOWTaHHUS.
Pacrenus 1 )KUBOTHBIE pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTIECIILHBIMHU
MPEICTaBUTENIAMU KUBOW MPHUPOIBI KaKIOro marepuka). [Ipuponxsie
30HBI 3eMIIU: TYHApA, Talira, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIC Jieca,
TPaBSHUCTbIE PAaBHUHBI — CTENU U CaBaHHbBI, MYCTHIHU, BJIA)KHBIE
Tpornyeckue Jeca. JKu3Hb B Mopsx U okeaHax. CooOmiecTBa
MOBEPXHOCTH W TOJIIM BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJuI0BOro pra, rydOoKOBOIHOE COOOIIECTBO.

JlaGopaTopHble M MPaKTHYeCKHE PAdOTHI:

Omnpenenenue (y3HaBaHHe) HanOoJiee pacpOCTPAHEHHBIX PACTCHUN U
YKUBOTHBIX C HCIIOJIb30BAaHUEM DPA3IMYHBIX MCTOYHUKOB WH(pOpMaIUU
(poTorpadumii, armacoB-onpenenurenei, yyden, repdbapues u ap.).
HccnenoBanre 0COOEHHOCTEH CTPOCHHUS PACTEHUH U KUBOTHBIX,
CBSI3aHHBIX CO CpPeON OOMTaHUSI.

3HaKOMCTBO €  JKOJIOTMYECKHMMM MpoOieMaMHd MECTHOCTH H
JOCTYITHBIMU MYTSMHU UX PEIICHUS.

YemoBeka Ha
3emiie

Hayunble mnpezactaBieHuss O NPOUCXOXKIEHUU uenoBeka. JlpeBHue
MpEJKU YeJIOBEKa: JPUONUTEKH U aBCTPAJONMUTEKU. YeloBeK yMeblil.
YenoBek mpsamoxomsammid.  YenmoBek  pa3ymHBIM  (HEaHAEpTaell,
KpOMaHbOHEI], COBPEMEHHBIH 4YenoBek). l3MmeHenuss B mpupoze,
BbI3BaHHBIC JIEATEILHOCTHIO YesloBeKa. KHCIOTHBIE MOXKAHM, 030HOBas
NEIDA. TADHUKOBEIN YhdekT. DammoakTUBHBIE OTXONLI. BUOIIOTHMYECcKOoe







TemaTnueckoe NJIAHKPOBAHUE MO OMOJIOTHH 1JIs 6 Kiacca.
Ba3zoBblii ypoBenb. 34 yaca (1 yac B Hee110).

No Paznen Kon-Bo
4acoB
1. CTPOEHUME 1 CBOUCTBA XXNBbIX OPTAHNU3MOB 12
2. KUBHEAEATEJIbBHOCTb OPTAHM3MOB 17
3. OPI'AHU3M U CPEIA 2
4. [TOBTOPEHUE 3
UTOoro 34
TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH. 6 KiIacc.
Ba3zoBblii ypoBenb. 34 yaca (1 yac B Heze110).
Ne | Ha3Banue paznena Kon-Bo N3 Hux
1acoB | JTaGopaTopHbIX IIpaKTHYeCKuX KoHTponsH
BIX
1 CTPOEHUE 1 12 1. Onpenenenue
CBOMCTBA XXMBBIX CcOCTaBa CEMsIH
OPI'’AHU3MOB MIIICHUIIHI,
2. CTpoeHue KIETOK,
3. TkaH! KUBBIX
OpraHu3MOB,
4. PacniozHaBaHue
OpraHOB PACTCHUM.
2 KUSHEJEATEJIBHOC | 17 5. PazHooOpasue 1. Ilepensuxenue 1.
Tb OPTAHM3MOB OIIOPHBIX CUCTEM BOZBI U XKuznenesr
JKUBOTHBIX. MUHEPATBHBIX €JIBHOCTh
6. Ilepemenienue BEIIIECTB O CTEOJII0. | OPraHU3MOB
JIOKJIEBOTO YEPBSL. 2. BereratuBHoe
pa3MHOKEHHE
KOMHATHBIX
pacTeHH.
3 OPI'AHU3M U CPEJJA | 2
4 [TOBTOPEHUE 3
UTOI'o 34 6 2 1




Conep:kanue nporpaMmmal o 6MoJI0ruu 1Jis 6 kiaacca
(34 4. — 1 4. B Hefe10)



Ne | Haumenosanu | Konuue Cooeporcanue yuebrnozo paszoena

n/ e cmeo

n pazoenos u uacoe

mem
Paznen 1. 12
Ctpoenue u
CBOMCTBA
JKMBBIX
OpPraHu3MoB

1 | Tema 1.1. 1 MHuoroobpa3zue KuBbIX OpraHu3MoB. OCHOBHBIE CBOICTBa JKHBBIX
OcHoBHbIE OpPraHM3MOB: KJIETOUHOE CTPOEHHE, CXOAHBIH XMMMUYECKHH COCTaB,
CBOICTBa OoOMEH BEIIEeCTB U SHEPruu, MHUTAHUE, AbIXaHUE, BBIIEICHHE, POCT U
KHUBBIX pa3BUTHE, PA3IPAKUMOCTb, IBUKEHHUE, PA3MHOKEHNUE.

OpraHH3MOB

2 | Tema 1.2. 2 CopepxaHue XUMHUYECKHX JJIEMEHTOB B KieTke. Boma, npyrue
XuMu4ecku HEOPraHWYECKHUE BEILECTBA, UX POJb B JKU3HEICATCIBHOCTH KIETOK.
COCTaB KJIETOK Opranuyeckue BeIIECTBAa: OENKH, >XUPBI, YIJIEBOIbI, HYKIECHHOBBIC

KHCJIOTBI, UX POJIb B KJIETKE.
JlaGopaTopHble H NpaKkTHYecKHe padoThI:
Onpenenenne cocTaBa CEMsH MMIICHULIBL.

3 | Tema 1.3. 2 Kinetka — snemeHTapHas eauHMLIAa KUBOTO. be3bsaiepHble U siiepHbIe
Crpoenune kiaeTku. CTpoeHne U QYHKUUM sApa, HUTOIUIA3Mbl M €€ OpraHOM[IOB.
pacTUTEIbHOU XpOMOCOMBI, MX 3HaueHWe. Paznuuus B CTPOCHUM PACTUTEIBHOU U
Y KUBOTHOU KUBOTHOU KIIETOK.

KJIETOK. JlaGopaTopHble H npakTHYecKHe padoThI:

Kierka — Crpoenune KIIETOK KHUBBIX OpPraHHU3MOB (Ha TOTOBBIX
KUBAS MHUKpOIIpenaparax).

CUCTEMA.

4 | Tema 1.4. 1 JleneHne — BaKHEHIIEe CBOWCTBO KJIETOK. 3HAUCHUE IEICHUS IS
Jenenne pocTa M pa3BUTHA MHOTOKJIETOYHOIO opraHusma. /[Ba tuma nencHus.
KJIETKH. JleneHne — OCHOBa pPa3MHOXKEHHUS OpraHu3MoB. OCHOBHBIE THIIBI

neneHus kiaeTok. Muto3. OcHoBHBIE 3Tanbl MUTO3a. CyIIHOCTh MeH03a
¥ ero OMOJIOTHYECKOE 3HAUCHHE.

JdemoncTpaumus:

Muxkponpenapar «Murto3». Mukponpenaparsl XpOMOCOMHOTO Habopa
4eJIOBEKA, JKUBOTHBIX U PACTEHUM.

5 | Tema L.5. 1 [TonsiTne «TKaHby. KieTouHbIE 2IIEMEHTHI M MEXKKIETOUYHOE BEIIECTBO.
Tkanu Tumnel TKaHell pacTeHui, UX MHOrooOpasue, 3Ha4eHUe, 0COOCHHOCTH
pacTeHui u CTpoeHMs. TuIbl TKaHEW >XKMBOTHBIX OpPraHU3MOB, MX CTPOCHUE U
KUBOTHBIX. GbyHKIUH.

JlabopaTopHble M NpaKTHYeCKUe padoThI:
TkaHM KUBBIX OPraHU3MOB.

6 | Tema 1.6. 4 [Tonsitue «opran». Opransl IBETKOBOTO pacTeHUs. BHeniHee cTpoeHue
Opransl u u 3HaueHue KopHs. KopHeBble cucteMbl. BupomsMeHeHus KOpHEM.
CUCTEMBbI Crpoenue u 3HaueHue nobdera. [louka — 3auarounsiii noder. Credens
OpraHoOB. Kak oceBoil opran nodera. [lepensmxenue BemecTs 1no credmo. Jlucr.

Crpoenue u ¢yukuuu. [Ipoctbie U cioxHble JTUCTbs. LIBeTOK, ero
3HAUEHHE U CTPOEHHUE (OKOIOLBETHUK, THIYMHKH, eCTUKN). CoLBETHS.
[Tnome1, ux 3HaYeHUE U pazHooOpazue. CTpoeHUE CEMSH OTHOAOIBHOTO
U JByAOJIBHOTO pacteHuil. Cucrempl opraHoB. OCHOBHBIE CHUCTEMBI
OpraHoOB  KMBOTHOTO  OpraHu3Ma: MHIIEBapuUTeIbHas, OIOPHO-
JBUTaTEJIbHAS, HEPBHASL, SHAOKPUHHAs, PAa3MHOKEHUS.
JlaGopaTopHble H npakTHYecKkue padoThI:

PacniozHaBaHue OpraHoB pacTEHUI U JKUBOTHBIX.

7 | Tema 1.7. 1 B3anMoOcCBf3bp KIIETOK, TKaHE W OpraHoB B opranusMax. JKuBble
Pacrenus n OpPraHM3MBbl U OKpYXaroliasi cpesa.

KUBOTHBIE KaK
LIEJIOCTHBIE
OpTraHU3MBI.
Pazgen 2. 17







TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH JIs 7 KJiacca.
Ba3zoBblii ypoBeHb. 68 yacos (2 yaca B Hee110).

Ne i/t Paznen Kom-Bo wacos
1 BBenenue 3
2 Hapcrso [Tpokapuotsl 3
3 HapctBo ['pubs 4
4 [HapctBo PacTenus 18
5 [HapcTBo J)KuBOTHBIE. 34
6 apcTBo Bupycsr. 1
7 3aKJIFOUEHHE. 5
UTOI'O 68

Conep:xaHnue nporpaMmbl 1o 6MoJI0ruM s 7 Kjaacca

(68 4. — 2 4. B HEJETI0)




No Haumenosanue Konu Cooeporcanue yuebnozo paszoena
n/ | pazoenos u mem yecm
n 60
uacos
1 Beenenue 3 Mup KUBBIX OPraHM3MOB. YPOBHM OpraHM3allUd U CBOWCTBA
XKUBOro. JKocuCTeMbl. buocdepa— rnobanbHas sKoIOrHUecKas
cUcTeMa; TpaHMLbBl W KOMIOHEHTHl Ouocdepsl. I[IpuunHbI
MHOroo0pasus HUBBIX OPraHu3MOB. OBOJIOLMOHHAs Teopus Y.
JlapBuHa O HPUCIOCOOIEHHOCTH K PAa3HOOOPA3HBIM YCIOBUSAM
cpenpl obutanus. EcrecTBeHHas cucTeMa KiacCU(pUKAUU Kak
OTpa)KEHUE NIPOLECCA IBOIIOIMU OPraHU3MOB.
Paspean 1. 3
HapcrBo
IIpoxapuoTsl
2 | Tema l.1. 3 [Ipoucxoxxknenne wu s3Bomouust Oakrtepuit. OOmme cBoiicTBa
MHOT'OOBPA3U MPOKAPUOTUICCKUX OPraHU3MOB. MHOroo6pasue ¢GopMm OaKTepHid.
E, OcobeHHocTH cTpoeHusi OakTepuanbHOM KieTku. IloHsaTHe 0 THImax
OCOBEHHOCTH obmMena y  mpokapuoT. OCOOEHHOCTHM  OpraHW3alud U
CTPOEHUA 1 JKU3ZHENEATEIIbHOCTU IIPOKAPUOT; PACIHPOCTPAHEHHOCTh U POJIb B
I[TPOUCXOXIEH OuoIeHO3aX. DKOJIOTHYECKas pojib U MEAWIIMHCKOE 3HaueHue (Ha
NE npumepe npeacTaBuTeneil noaapcrsa Hacrosiue 6akrepun).
I[TPOKAPUOTHNY JdemoncTpanust
ECKUX CTpoeHue KIETOK pa3iIuuHbIX IPOKAPHOT.
OPT'AHM3MOB JlaGopaTopHble M IPaKTHYeCKHE PA0OTHI
3apuCOBKa CXEMbI CTPOEHUS IPOKAPUOTHUECKOM KIETKHU.
Pazpea 2. 4
IapcTBo I'pudbI
3 | Tema 2.1. OBIIIAA 2 [IpoucxoxaeHne u 3BONIOIUSA TpUOOB. OcobernHocmu cmpoeHus
XAPAKTEPUCTHU K1emok 2pu608. OCHOBHbIE Yepmbl OPeaHU3aAYUU MHO2OKIEMOYHbIX
KA IT'PUBOB epubos. Omoenvt: Xumpuouomuxoma, 3ucomuxoma, Ackomuxoma,
basuouomuxoma, Qomuxoma; epynna Hecosepuiennvie 2pudul.
OcoOCHHOCTH JKM3HEACATEIIBHOCTH | pacmnpocTpaHeHue. Poib
rpuboB B OMOLIEHO3aX U XO3IHCTBEHHOM NESATEILHOCTH YEIIOBEKA.
JdemoncTpanust
Cxembl CTpOEHHs TNPEACTABUTEIEH pa3INYHBIX CHUCTEMATUYECKUX
rpynn rpu0oB, pazIuYHbE MPEACTaBUTENN HapcTBa [ puodsl,
CTPOEHHUE TUIOJ0BOTO TeJIa IIISIIOYHOTO TpHroda.
JlaGopaTopHble M MPaKTHYeCKHE PA0OTHI
Crpoenue recHeBoro rpuda mykopa*.
Pacnio3HaBaHue cheTOOHBIX U STOBUTHIX TPUOOB™ .
4 | Tema 2.2. 2 [onsarue o cumbuo3e. O0Imas XapaKTepUCTUKA TUIANHUKOB. THIIBI
JININAVMHUKA CJIOEBUIL  JHIIAHHHUKOB, OCOOEHHOCTH  JKHU3HEIEATEIBbHOCTH,
pacupocTpaHEHHOCTh M SKOJIOTUYECKAs POJIb JIUILAHHUKOB.
JdemoncTpanust
Cxembl CTPOEHMS JIMIUANMHUKOB, pa3jIM4YHbIE IPEICTaBUTENIN
JIMIIAIHUKOB.
Paznea 3. 18
apctBO
Pacrenust
5 | Tema 3.1. OBILIAA 2 PacturenbHbIil OpraHu3M Kak LejaocTHas cucrema. KieTku, TkaHw,
XAPAKTEPUCTHU OpraHbl ¥  CHUCTEMBbl  OpraHoB  pacteHud.  Peryminus
KA PACTEHUN KHU3HEJEATEIbHOCTH  pacTeHui;  (QuroropmoHsl. OcoOeHHOCTH
JKU3HEAECATEIIBHOCTH pacTeHui. DOTOCHHTES. [TurmenTsI.
Cucremaruka pacTeHU; HU3LIME U BBICIINE PACTEHUSI.
JdemoHcTpanus
Pucynku ydeOHMKa, MOKa3bIBAIOIIME OCOOCHHOCTH CTPOEHUS U
KU3HEACSITEIbHOCTH  Pa3IMYHBIX  MpPEJICTaBUTENIEH  LapcTBa
pacteHui. Cxembl, OTpa)kalollUe€ OCHOBHBIE  HAalpaBlICHUSA
9BOJIIOLIMY PACTUTEIbHBIX OPraHU3MOB.
6 | Tema 3.2. 2 Bomopocnu  kak  gpeBHeifmas  rpynma  pactenuil.  OOmas







TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH. 7 KjacCC.
Ba3zoBblii ypoBeHb. 68 yacos (2 yaca B Hee110).

Ne| Hazpanne | Kois-BO N3 Hux
pasacia 9acoB | JJaGopaTOpHBIX [IpakTrueckux Kontpo
JIBHBIX
1 | Beegenue | 3
2 | apctBO 3 1. 3apucoBka cXemMbl CTPOCHUS
[Ipokapuo MPOKAPUOTUYECKON KIETKH.
THI
3 | LapcTtBO 4 2. CTpoeHue miecHeBoro rpubda Mykopa. 1. Pacno3naBanue 1.
['pu6bI CbEIOOHBIX U Beenen
SIIOBUTBHIX TPUOOB. | HeE.
bakrep
u.
['puOBbL.
4 | LapctBO 18 3. V3yueHune BHEIIHETO CTPOCHUS 2. Pacno3naBanue | 2.
Pacrenus BOJIOPOCIIEH. Haunbomee Crnopos
4. VI3yueHHe BHEUIHETO CTPOEHUS MXa. pactpocTpaHEHHBIX | ble
5. 3yyeHue BHEIIHEro CTPOCHUS pacTeHuil cBoen pacreH
NarlOPOTHUKA. MECTHOCTH, usl.
6. 3yuenue cTpoeHust © MHOTOOOpa3ust OTIpE/IETICHUE UX 3.
TOJIOCEMEHHBIX PACTEHUI. cucremaruueckoro | CemeH
7. 3ydyeHue cTpOeHHs] TOKPHITOCEMEHHBIX MTOJIOKEHHUS. HbIE
pacTeHui. pacreH
usl.
5 | LapcTBo 34 8. CtpoeHue aMEOBI, IBIIICHBI 3€JIEHON 1 3. Ananus 4.
KuBoTHbIE uHbYy30puH Ty()ETbKHU. CTPYKTYPBI IIpocre
9. N3ydenue 1muiakatoB u TaOIUII, pa3IUYHBIX OMOMOB | Hiue,
OTPa)KAIOIIUX XOJ PET€HEPALMH Y TUAPHI. cymu u MupoBoro | ryokw,
10. )Ku3HeHHbIe HUKIIbI IEYEHOUHOTO OKEaHa Ha CXeMaxX U | KMILIEYH
cocaJbIMKa U OBIYBETO IIeTIHS. WUTIOCTPALHSIX. OI10JIOC
11. 7)Kv3HeHHBII LMK YEI0BEYECKOI 4. CpaBHUTENbHBIN | THBIE,
aCKapH/bl. aHaJIU3 CTPOCHHUS YEPBHU.
12. BHemHee cTpoeHue AOXKACBOTO YEPBSI. CKEJIETOB yepenaxu, | S.
13. BHeniHee cTpOE€HUE MOJUTIOCKOB. SILLEPULIBI U 3MEU. Moo
14. VI3y4yeHune BHEITHETO CTPOCHUS 5. Pacnio3HaBanue CKH,
MHOT000pa3usl WIEHUCTOHOTHX. KUBOTHBIX CBOEH YJIEHUC
15. OcoOGeHHOCTH BHEIIHETO CTPOCHUS PhIO, | MECTHOCTH, TOHOTH
CBSI3aHHBIE ¢ 00PA30M KU3HHU. OTIpE/IETICHUE UX e.
16. OcoOEHHOCTH BHEIIIHETO CTPOCHUS CHUCTEMaTHYE€CKOTO
JSTYIIKH, CBSI3aHHBIE C €€ 00pa30M JKU3HU. MIOJIOKEHUS U
17. OcOGEHHOCTH BHEIIHETO CTPOSHUS MTHLl, | 3HAYCHUS B KU3IHU
CBSI3aHHBIE C UX 00Pa30M JKU3HH. YeNoBeKa.
18. 3ydeHune cTpoeHrs MIICKOTUTAIOIIHX.
6 | LlapcTBO 1

Bupycsl.




3akiroueH | 5 6. Ilo

vie. Kypey 7
Kjacca

UTOI'O 68 18 6




TemaTu4eckoe mi1aHupoBanme. 8 kiaacc.
ba3oBblii ypoBeHb. 68 yacosB (2 yaca B Hees10).

Ne Haszsanue paznena Koi-Bo W3 aux
gacoB | JlabopatopH | Ilpaktuueck | KoHTpomnbH
BIX 170:4 BIX
1 MecTo uenoBeka B CUCTEME 2
OpPraHUYECKOro MUpA.
[IpoucxoxxaeHue yenoBeka. 3 1
Kpartkas uctopus pa3BUTHs 3HaAaHUHN O 1
CTpPOEHUH U (PYHKIUSAX OpraHu3Ma
YenoBeKa.
4 OO0t 0030p CTpoeHUS U PYHKIHI 1 2 1
OpraHu3Ma 4YeJoBeKa.
5 Koopaunanus u peryasiuusi. 11 1 1 1
6 Ornopa u IBUKEHHE. 7 2 2 1
7 BnyTtpeHHss cpena opranusma. 3 1
8 TpaHcnopT BelecTs. 4 3
9 Jprxanmue. 5 2 1
10 | [InmeBapeHue. 5 1 2
11 | OOMeH BelecTB U YHEPTHH. 2
12 | Belnenenue. 2 1
13 | IlokpoBsl TeNA. 3 2 1
14 | Pa3mMHOXEHUE U pa3BUTHE. 2
15 Bericiiast HepBHas 1€ATEIBHOCTD . 4
16 | YenoBek u €ro 310pOBhE. 4 2
17 | O0oOuIeHNEe 3HaHKMI 00 aHATOMUHU, 5 1
(U3MOIOTHH U TUTHEHE YEeIIOBEKa.
Bcero 68 6 17 7




TemaTu4eckoe mi1aHupoBanme. 8 kiaacc.
ba3oBblii ypoBeHb. 68 yacosB (2 yaca B Hel1es10).

Ne | Ha3Banue paszzaena Kon-Bo N3 Hux
yacop | Jlaboparopubix | Ilpaktuueckux KonTtponsn
BIX

1 Mecto uenoBeka B 2
CUCTEME
OpPraHUYECKOT0 MUPA.

2 [Ipoucxoxnenue 3 1.
YeoBeKa. Knaccuduk

aryst 1
IPOUCXOXK]L
eHue
YeJIOBEKa.

3 Kpatkas ucropus 1
pa3BUTHS 3HAHUU O
CTPOCHUU U (PYHKIMAX
OpraHM3Ma YeJIOBEKa.

4 OO6mmuit 0630p 5 1. Uzyuenue 1. CBsi3b CTpOCHUS U 2. O6muit
CTpoeHUus ¥ PyHKUIUN MUKpOCKonudec | (pyHKIUH TKaHEH. 0030p
OpraHM3Ma 4YeJIOBeKa. Koro ctpoeHust | 2. PacriozHaBaHue Ha opraHuzma

TKaHEeH. TabIuIax OpraHoB U YyeloBeKa.
CUCTEM OPraHOB.

5 Koopaunanus u 11 2. Uzydenue 3. 3ydyeHue rojoBHOIO 3.

perynsuus. U3MEHEHUS MO3ra YeJoBeKa. Koopnunarg
pa3mepa 3pauka. usi u
perynsiuus.

6 Onopa u 1BUKEHHE. 7 3. U3yuenue 4. Wzmepenue Maccel U | 4. Onopa u

BHEIIHETO pOCTa CBOEro OpraHu3Ma. | JIBUKEHHE.
CTpOEHHUS 5. IlepBas momo1us pu

KOCTEH. pacTsDKEHUSX, BRIBUXAX,

4. Biusinue repenoMax.

paboThI HA

yYTOMIIEHHE

MBIIIII.

7 Buytpennss cpena 3 5. Uzyuenue

OpraHu3Ma. MHUKPOCKOIINYEC
KOT'O CTPOEHUS
KPOBH.
8 TpaHcnopT BelIecTB. 4 6. 3mepenune KpoBSIHOTO
JTaBJICHUS.
7. Onpenenenue myjibca U
MIOACYET YNCIIa CEPACYHBIX
COKpAILCHHM.
8. Ilomorup nipu
KPOBOTEYEHHUSIX.
9 Jpixanue. 5 9. JIpixarenbHbIe 5.
yIpaXKHEHHUS. KposenocH
OmnpenesieHne 4acTOThI as,




JIBIXQHMUS. aumdaTrye
10. [Tomos mpu CKast U
HApYIICHUU JbIXaHHUS. JbIXaTeIIbH
ast
CHUCTEMBI.
10 | IIumeBapeHnue. 5 6. BoznelictBue | 11. Onpenenenre HopMm
KEIYTOYHOTO paIMOHATBHOTO TUTAHMUS.
COKa Ha OeJKH, 12. 3a0oneBaHusi OpraHOB
CIIFOHBI — Ha MUIIeBApEHUSI.
Kpaxmal.
11 | OO6meH BemiecTB U 2
SHEPTHUH.

12 | Beigenenue. 2 13. 3aboneBanust OpraHoB
BBIJICTICHHSL.

13 | IlokpoBsl TemnA. 3 14. T'uruennueckue 6.
TpeOOBaHUS K OJCIKIE U [Mummesapen
00yBH. ue,

15. IlepBas nomo1up pu BBIJICIICHHUE,
MOBPEXKACHUN KOXKH. KOXa.
3a0oneBaHusT KOXKH.

14 | Pa3mHOXEHUE U 2

pa3BUTHE.
15 | Beicmiast HepBHas 4
JESITENIbHOCTD.
16 | Yenosek u ero 4 16. Oxa3anue nepBoit
3JI0pOBBE. JOBpaueOHOM MTOMOIIIH.
17. Ananu3 u orieHka
BJIMSTHUSI Ha 3JIOPOBBE
YyenoBeka (paKkTopoB
OKpY’Karole cpepl.
17 | OGoOuieHue 3HaHUHA 5 7. Yenosek
00 aHaTOMMH,
(dbusmonoruu u
TUTHMEHE YeJI0BeKa.
Bcero 68 6 17 7




TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH.
Yenosek. 8 kiacc.
(68 4. B roj, 2 4. B Heaes10) ba3oBblii ypoBeHb.

Ne Haspanue TeMbl Kommue
TEMBI CTBO
1/ 4acoB
10 TEME

1. MecTo yenoBeka B CUCTEME OPraHMYE€CKOro MHUpa. 2

2. ITpoucxoxxaeHue yenoBeka. 3

3. Kparkas ucropust pa3BUTHS 3HAHUH O CTPOCHUH M (PYHKITUSAX OPraHU3Ma YeJIOBEKa. 1

4. OO61wmit 0630p cTpoeHus U GYHKIUI OpraHu3Ma 4eaoBeKa. 5

5. Koopnunarnus u perynsuusi. 11

6. Ornopa u IBUKEHUE. 7

7. BuyTtpenHss cpefa opranusma. 3

8. TpaHcnopT BEILECTB. 4

9. JlpixaHue. 5

10. [TumeBapenue. 5

11. OOMeH BelecTB U YHEPTUH. 2

12. Brineneunue. 2

13. IToxpoBs! TENA. 3

14. Pa3mHoeHue u pasButue. 2

15. Beicmiast HepBHas J€ATEIbHOCTD. 4

16. UYenoBek u €ro 3710pOBbE. 4

17. O00011IcHNE 3HAHUH O YEJIOBEKE. 5




Conep:kanue nporpaMmmbl 1o 6MoJI0ruu 1J1s 8 Kiacca
(68 4. — 2 4. B HeneJ110) 0230BbIN YPOBEHD.



Ne | Haumenosanu | Konuue Cooeporcanue yuebrnozo paszoena

n/ e cmeo

n pasoenos u uacos

mem
1 Mecro 2 UYenoBek Kak 4acTb JKMBOM NPUPOIBl. MecTo udeimoBeka B CHCTEME
YyeJioBeKa B OpraHMYeckoro mwupa. YepTbl CXOACTBA 4YEJIOBEKA M JKUBOTHBIX.
CUCTEME CXoncTBO M pa3ivyusl 4YeJOBEKa M YEJIOBEKOOOPA3HBIX O0E3bsH.
OPraHUu4eCKOr YenoBek pa3yMHBIN.
0 MHpa demoHcTpauus

CkeneTbl 4YenoBeKa M IMO3BOHOYHBIX. TaONMIIbI, CXEMbl, PHUCYHKH,

PACKpBIBAIOIINE YEPTHI CXOJCTBA YEJIOBEKA U JKUBOTHBIX.

2 | IIpoucxoxieH 3 buonornyeckue u connanbapie (HaKTOPBI AHTPOTIOCOIIMOTEHE3A. DTarbl

ne YeIoBeKa aHTpororeHesa 1 (pakTopbl CTAHOBJIEHUS YeloBeKa. Packl yenoBeka, ux
MIPOUCXOKACHNUE U €IUHCTBO.
JdemoHcTpanus
Monenb «ITpoucxoxnenune qeJIOBEKAY. Monenn OCTaTKOB
MaTepUajIbHOM MEPBOOBITHOM KyJbTYpbl dYenoBeka. M3o0pakeHue
IIpeJICTaBUTENICH PA3IMYHBIX pac YeJIOBeKa.

3 | Kparkas 1 Haykun o uernoBeke: aHatomusi, (usuonorusi, rurueHa. Bemmkue
HUCTOpUS aHatomMbl u ¢usnonoru: I'unmokpar, Knapmuit ['anen, Awnmpeac
pa3BUTHUA Beszanui.
3HaHUHU O JdemoHcTpauus
CTPOEHUH U [TopTpeThl BEMUKUX yUEHBIX — aHATOMOB U (PU3UOJIOTOB.
byHKIIHAX
OpraHusma
YEJI0BeKa

4 | Obmuit 0630p 5 Knerounoe  ctpoenume  opranm3ma. TKaHW:  DMIHTEITHAIBHEIC,
CTPOCHHUS U COCIMHUTEIIbHBIC, MBbIIlICYHble, HepBHas. OpraHel YeJI0BEYECKOrO
byHKIMi opranu3ma. CucteMbl OpraHoB. B3auMoOCBsI3p OpraHoB M CHUCTEM
opraHu3ma OpraHoOB KaKk OCHOBA FOMEO0CTa3a.

YeJI0BeKa JeMoHcTpanus
CxeMmbl CTpOEHUSI CUCTEM OPraHOB YEJIOBEKA.
JlabopaTopHble M NpaKkTHYecKHe PadoThI
N3yyenne MUKpOCKOMUYECKOrO0 CTPOEHUS TKAHEH.
PacrnioznaBanue Ha TaOMUIIaX OPraHOB U CUCTEM OPTaHOB.
CBs13b cTpoeHUS U HYHKIIUNA TKAHEH.

5 | KoopanHanus 11 I'ymopanpHas perymsanus. JKene3sl BHyTpEHHEW CeKpelry. | OpMOHBI U

U PETYISALN UX poJib B OOMEHHBIX Mpolieccax. HepBHO-TyMOpalibHas perysiusl.

JdemMoHcTpanus
CxeMbl CTpOEHUS PHIOKPUHHBIX kKené3. TaOnuibl, HWIUTIOCTPUPYIOIIUE
CTpO€HHE, OWOJIOTUYECKYI0 aKTUBHOCTh W TOYKU TPHIOKEHUS
ropmoHoB. Dotorpaguu OONBHBIX C PA3TUUYHBIMH HAPYIICHUSIMHU
(byHKIUI SHIOKPHHHBIX JKENE3.
HepBhnas perynaunusi. 3HadyeHue HEpBHOM cucteMbl. lleHTpanbHas u
nepudepruyeckasl HEpBHBIE CHCTEMBl. BereraTwBHasi W coMaTudeckas
4acTU HEpBHOMU cucTeMbl. Pedrnekc; mpoBeaeHre HEPBHOTO UMITYJIbCA.
Ctpoenre u (yHKIMH COUHHOTO MO3Tra, OTAEJIOB TOJOBHOTO MO3Ta.
Bbonbuine monymapus roinoBHoro mMo3ra. Kopa 0oJibIIux MomymapHii.
3HavyeHue KOpbl OOJBIINX MOJTYIIAPHA U €€ CBS3H C APYTHMHU OTICTIaMH
Mo3ra. Opranbel 4yBCTB (QHAIM3aTOPhI), MX CTPOEHHE U (YHKIIHH.
Ctpoenne, ¢GyHKIMM M THTHeHa oOpraHoB 3peHus. CTpoeHue
¢byHkiuu opraHoB cnyxa. [IpemymnpexaeHue HapyleHUN ciyxa.
Oprassl ocsi3anus, BKyca, 000HSHUs. | ITHEeHa OpraHOB YyBCTB.
JdemoncTpauus
Mopenu ToJ0BHOTO MO3ra, OpraHoB 4yBCTB. CxeMmbl pedieKTOPHBIX
IyT 0€3yCIOBHBIX pedIIEKCOB.
JlabopaTopHble U MPaKTH4YecKue PadoThl
W3ydeHure roloBHOTO MO3ra yesioBeKka (1o MyJisbKaM).
N3ydeHne u3MeHeHus pazMepa 3padka.

6 | Onopan 7 Ckener u4enoBeka, €ro OTAEIBL: OCEBOM CKENET, CKEJIET II0sCOB

MTRUKEeHUe

roueurnoctTetr OcobeHHOCT cRemTeTa UeTOREKA CRSIRAHHLETIE ¢ THVITOROLT







TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHH.
YenoBek. 8 kiaacc.
(102 4. B roa, 3 4. B He/ieJ10) pACHIMPEHHbIN YPOBEHb.

No HazBanue Tembl Komuue
TEMBI CTBO
/11 4acoB
110 TeMe

1. MecTo yenoBeka B CUCTEME OPraHMYE€CKOro MHUpa. 2

2. ITpoucxoxxaeHue yenoBeka. 3

3. Kparkas ucropust pa3BUTHS 3HAHUH O CTPOCHUH M (PYHKITUSAX OPraHU3Ma YeJIOBEKa. 3

4. OO61wmit 0630p cTpoeHus U GYHKIUI OpraHu3Ma 4eaoBeKa. 6

5. Koopnunarnus u perynsuusi. 14

6. Ornopa u IBUKEHUE. 8

7. BnayTpenuss cpena opranusma. 4

8. TpaHcnopT BEILECTB. 8

9. Jprxanue. 6

10. [TumeBapenue. 6

11. OOMeH BelecTB U YHEPTUH. 3

12. Brineneunue. 3

13. IToxpoBs! TENA. 6

14. PasmHOXeHue U pa3BUTHE. 3

15. Beicmiast HepBHas J€ATEIbHOCTD. 4

16. UYenoBek u €ro 3710pOBbE. 10

17. O06001IeHe 3HAHUH O YCIIOBEKE. 13




TemaTnueckoe nIaHupoBanue. 8 Kiace.
Pacmmpensblii ypoenb. 102 yaca (3 yaca B Heles110).

No Haszpanue paznena Kon-Bo W3 aux
gacoB | JlabopatopH | Ilpaktnueck | KoHTponbH
BIX ux BIX
1 MecTo 4enoBeka B CHCTEME 2
OpPraHUYECKOro MUpA.
2 [IpoucxoxxaeHue yenoBeka. 3 1
3 Kparkas ucropus pasButus 3HaHUH O 3
CTpOEHUH U (PYHKIUSIX OpraHu3Ma
YeJloBeKa.
4 OO61muit 0030p cTpoeHus U QyHKIHMA 6 1 2 1
OpraHM3Ma 4YeJIoBeKa.
5 Koopaunanus u perynsuus. 14 1 1 1
6 Ornopa u JBUKEHUE. 8 2 2 1
7 BryTpeHnHss cpena opranusma. 4 1
8 Tpancnopt BeliecTs. 8 2 2 1
9 JpIxanue. 6 2 1
10 | IIumeBapeHnue. 6 1 2
11 | OOMeH BeUecTB U SHEPTUM. 3 1
12 | Breigenenue. 3 1
13 | [lokpoBsI Tena. 6 4 1
14 | Pa3MHOXXEHUE U pa3BUTHE. 3
15 | Beicuias HepBHAs AEATENBHOCTD. 4
16 | YenoBek u €ro 310pOBBE. 10 7 1
17 | O0oOmenne 3HaHUi 00 aHATOMHUH, 13 3 1
(hU3HMONIOTUY U TUTHEHE YEeJIOBEKa.
Bcero 102 8 27 9




TemaTnueckoe nIaHupoBanue. 8 Kiace.
Pacmmpennblii ypoenb. 102 yaca (3 yaca B HeieJs110).

No Haszpanue paznena Kon-Bo W3 aux
gaco | JIabopatopubix | [IpakTuueckux KonTponsH
BIX

1 MecTto yenoBeka B 2
CUCTEME
OpPraHUYECKOro
MUpA.

2 [Ipoucxoxnenue 3 1.
YeJI0BEKA. Knaccuduxk

anus u
IIPOUCXOXK]L
eHue
YEJIOBEKA.

3 Kparkas ucropus 3
pa3BUTHS 3HAHUU O
CTPOEHUH U
GhyHKIIHAX
OpraHu3Ma YeJIOBeKa.

4 O6mmit 0630p 6 1. U3yuenue 1. CBsI3b CTpOCHUS U 2. OOt
CTPOCHHUS U PYHKITHIA MUKpOCKONUYeC | QyHKUUN TKaHEH. 0030p
OpraHu3Ma 4YeJoBeKa. Koro ctpoeHusi | 2. Pacno3naBanue Ha opraHusma

TKaHEH. TabJIMIaX OpPraHoB U YyeJIoBeKa.
CHCTEM OPraHoB.

5 Koopnaunanus u 14 2. U3yuenue 3. M3yueHue rosoBHOTO 3.

perynsanus. W3MEHEHUs MO3ra YEJIOBEKA. Koopaunarg
pa3Mepa 3pauka. usi 1
peryisuus.

6 Onopa u aBuwxenue. | 3. U3yuenue 4. WNsmepenune wmaccel u | 4. Onopa u

BHEIIHETO pocTa CBOEro OpraHu3Ma. JBUKECHHUE.
CTPOEHUSA 5. IlepBas nomous mpu

KOCTEH. PACTSKEHUSIX, BBIBHXAX,

4. Bnusinue [IepeIoMax.

paboThI Ha

yTOMIJIEHUE

MBIIIIII.

7 BuyTpennss cpena 4 5. U3yuenue

OpraHusma. MHUKPOCKOITUYEC

KOI'0 CTPOEHUs
KpPOBH.

8 Tpaucnopr BemecTB. | 8 6. Ctpoenue 6. 3mepenne KpoBsHOTO 5.
cepaua. IABJICHUS. Kposenocn
7. 3aBucumocts | 7. [lomouis npu as cucreMa.
YacTOTHI MyJIbCa | KPOBOTCUCHHUSX.
oT (pusnuecKoit
Harpy3KH.

9 Jpixanue. 6 8. JlpIxaTenbHbIe 6.

ynpaxHenus. Onpenenenue | KpoBeHocH




YaCTOTHI JBIXaHHUSI.
9. ITomo1p pu HapyUIEHUH
JIbIXQHUS.

ast,
mumMpatrue
CKas U
JIbIXaTeNbH
ast
CHCTEMBI.

10

[IumeBapenue.

8. Bo3ngeiicTBue
KEITYTOIHOTO
cOKa Ha OeJkH,
CJIIOHBI — Ha
Kpaxmal.

10. Onpenenenue HOpM
paLMOHATILHOTO MUTAHUS.
11. 3aboneBanust OpraHoB
MUILEBapEHUs.

11

OOMEH BEIEeCTB U

SHEPrHUHU.

12. ABUTAaMHUHO3.

12

Brinenenue.

13. 3a0oneBaHus OpraHoB
BBIJICJICHUSI.

13

[TokpoBel Tena.

14. l'uruenuyeckue
TpeOOBaHUS K OJCKIIE U
o0yBH.

15. IlepBas momorb npu
TEIUIOBBIX U COJTHEUHBIX
yaapax.

16. IlepBas nomoib npu
MOBPEKACHUU KOXKHU.

17. 3aboeBaHus KOXH.

7.
[TumeBapen
ue,
BBIJIENIEHNE,
KOJKa.

14

Pa3smuoxenune n
pa3BUTHE.

15

Briciias HepBHas

JCATCIBbHOCTD.

16

YenoBeK U ero
310pPOBBE.

10

18. [Ipodunakruka
BPEIHBIX IPUBBIYCK.

19. /IBurarenbHas
AKTUBHOCTH YeJIOBEKa.
3akajiBaHue.

20. ['uruena yenoBexa.

21. Ilpodunaxruka
TpaBMaTHU3Ma.

22. BriiusiHre OKpyKaromiei
cpelbl Ha 37I0pOBbE
YeJI0BeKa

23. Oka3zaHue nepBoi
MTOMOIIIH TP OTPABJICHUSIX.
24. Oxa3aHue nepBoi
MIOMOIIIM MTPH YKYycax.

8. 310poBbe
YeJI0BEKa.

17

O0001IeHYE 3HAHUM

00 aHATOMUH,
¢busnonornu

TUTUCHC YCJIOBCKA.

13

25. Haponnas menuuuHa.
26. Ucnonp3oBaHue
npuOOPOB IS JICUEHUS U
JIUArHOCTHUKH 3a00JI€BaHUI.
27. OueHkKa CBOETO
3JI0POBBSI.

9. Yenosek




\ Bceero

| 102

| 8




Conep:kanue nporpaMmmbl 1o 6MoJI0ruu 1J1s 8 Kiacca
(102 4. — 3 4. B He/le/110) pacIIUPEHHBI YPOBEHb.



No | HaumenoBanu | Komnue Coneprkanue yuyeOHOTO pazaena

n/ e CTBO

n pazzenoB u 4acoB

TeM
1 Mecro 2 UYenoBek Kak 4acTb JKMBOM NPUPOIBl. MecTo udeimoBeka B CHCTEME
YyeJioBeKa B OpraHMYeckoro mwupa. YepTbl CXOACTBA 4YEJIOBEKA M JKUBOTHBIX.
CUCTEME CXoncTBO M pa3ivyusl 4YeJOBEKa M YEJIOBEKOOOPA3HBIX O0E3bsH.
OPraHUu4eCKOr YenoBek pa3yMHBIN.
0 MHpa demoHcTpauus

CkeneTbl 4YenoBeKa M IMO3BOHOYHBIX. TaONMIIbI, CXEMbl, PHUCYHKH,

PACKpBIBAIOIINE YEPTHI CXOJCTBA YEJIOBEKA U JKUBOTHBIX.

2 | IIpoucxoxieH 3 buonornyeckue u connanbapie (HaKTOPBI AHTPOTIOCOIIMOTEHE3A. DTarbl

ne YeIoBeKa aHTpororeHesa 1 (pakTopbl CTAHOBJIEHUS YeloBeKa. Packl yenoBeka, ux
MIPOUCXOKACHNUE U €IUHCTBO.
JdemoHcTpanus
Monenb «ITpoucxoxnenune qeJIOBEKAY. Monenn OCTaTKOB
MaTepUajIbHOM MEPBOOBITHOM KyJbTYpbl dYenoBeka. M3o0pakeHue
IIpeJICTaBUTENICH PA3IMYHBIX pac YeJIOBeKa.

3 | Kparkas 3 Hayku o uenoBeke: aHatoMusi, (U3UOJIOTUsA, THTUeHA. Memoowl 01s
HCTOPHS usyyeHusi uenogexa. Benukue aHatombl U ¢usnonoru: Ilummokpar,
pa3BUTHUs Knapnuii T'anen, Anapeac Besammil. Pycckue yuénvie o cmpoenuu
3HaHUH O uenogexa.

CTPOECHUHU U JdemoHcTpauus

(byHKIUSIX [TopTpeThbl BENMUKUX YYEHBIX — aHATOMOB M (PHU3UOJIOTOB.
OpraHusma

YEJI0BeKa

4 | Obmuit 0630p 6 Knerounoe  ctpoenume  opranm3ma. TKaHW:  DMIHTEITHAIBHEIC,
CTPOCHHUS U COCIMHUTEIIbHBIC, MBbIIlICYHble, HepBHas. OpraHel YeJI0BEYECKOrO
byHKIMi opranu3ma. CucteMbl OpraHoB. B3auMoOCBsI3p OpraHoB M CHUCTEM
opraHu3ma OpraHoOB KaKk OCHOBA FOMEO0CTa3a.

YeJI0BeKa JeMoHcTpanus
CxeMmbl CTpOEHUSI CUCTEM OPraHOB YEJIOBEKA.
JlabopaTopHble M NpaKkTHYecKHe PadoThI
N3yyenne MUKpOCKOMUYECKOrO0 CTPOEHUS TKAHEH.
PacrnioznaBanue Ha TaOMUIIaX OPraHOB U CUCTEM OPTaHOB.
CBs13b cTpoeHUS U HYHKIIUNA TKAHEH.

5 | KoopanHanus 14 I'ymopanpHas perymsanus. JKene3sl BHyTpEHHEW CeKpelry. | OpMOHBI U

U PETYISALN UX poJib B OOMEHHBIX Mpolieccax. HepBHO-TyMOpalibHas perysiusl.

JdemMoHcTpanus
CxeMbl CTpOEHUS PHIOKPUHHBIX kKené3. TaOnuibl, HWIUTIOCTPUPYIOIIUE
CTpO€HHE, OWOJIOTUYECKYI0 aKTUBHOCTh W TOYKU TPHIOKEHUS
ropmoHoB. Dotorpaguu OONBHBIX C PA3TUUYHBIMH HAPYIICHUSIMHU
(byHKIUI SHIOKPHHHBIX JKENE3.
HepBhnas perynaunusi. 3HadyeHue HEpBHOM cucteMbl. lleHTpanbHas u
nepudepruyeckasl HEpBHBIE CHCTEMBl. BereraTwBHasi W coMaTudeckas
4acTU HEpBHOMU cucTeMbl. Pedrnekc; mpoBeaeHre HEPBHOTO UMITYJIbCA.
Ctpoenre u (yHKIMH COUHHOTO MO3Tra, OTAEJIOB TOJOBHOTO MO3Ta.
Bbonbuine monymapus roinoBHoro mMo3ra. Kopa 0oJibIIux MomymapHii.
3HavyeHue KOpbl OOJBIINX MOJTYIIAPHA U €€ CBS3H C APYTHMHU OTICTIaMH
Mo3ra. Opranbel 4yBCTB (QHAIM3aTOPhI), MX CTPOEHHE U (YHKIIHH.
Ctpoenne, ¢GyHKIMM M THTHeHa oOpraHoB 3peHus. CTpoeHue
¢byHkiuu opraHoB cnyxa. [IpemymnpexaeHue HapyleHUN ciyxa.
Oprassl ocsi3anus, BKyca, 000HSHUs. | ITHEeHa OpraHOB YyBCTB.
JdemoncTpauus
Mopenu ToJ0BHOTO MO3ra, OpraHoB 4yBCTB. CxeMmbl pedieKTOPHBIX
IyT 0€3yCIOBHBIX pedIIEKCOB.
JlabopaTopHble U MPaKTH4YecKue PadoThl
W3ydeHure roloBHOTO MO3ra yesioBeKka (1o MyJisbKaM).
N3ydeHne u3MeHeHus pazMepa 3padka.

6 | Onopan 8 Ckener 4YenoBeKa, €ro OTHENbl: OCEBOW CKEJIET, CKeJeT IMOsICOB

MTRUKEeHUe

roueurnoctTetr OcobeHHOCT cRemTeTa UeTOREKA CRSIRAHHLETIE ¢ THVITOROLT




>l<KprI/IBOM BBIACICHBI TCMBI, I[O6aBJ'IeHHBIe AJI1 U3Yy4YCHUS Ha paCIIUPECHHOM YPOBHC.



TemaTnueckoe NJIAHKPOBAHUE MO OMOJIOTHH 1JIs 9 KJ1acca.
Ba3zoBblii ypoBeHb. 68 yacos (2 yaca B Hee110).

Ne n/mt Paznen Kom-Bo wacos
1 BBenenue. 3
2 CTpyKTypHasi OpraHu3alnys )KUBbIX OPraHU3MOB. 11
3 Pa3mHo)xeHue u MHANBUYaTbHOE Pa3BUTHE OPTaHU3MOB. 6
4 HacnencrBeHHOCTh M1 KBMEHYMBOCTHh OPraHU3MOB. 17
5 DBOJIIOIMA )KUBOTO MUpa Ha 3eMJie. 20
6 B3aumooTHOmEeHHs opranusMa u cpeibl. OCHOBBI SKOJIOTHH. 7
7 [ToBTOpEHHE. 4
UTOI'O 68

Conep:xanue nporpaMmbl 1o 61MoJ10rum s 9 Kiaacca
(68 4. — 2 4. B HEJETI0)




Haumenosanue
paszoenos u mem

Konuu
ecmeo
yacoe

Cooepoicanue ywebnozo pazoena

BBenenue.
Mmuoroo0pa3zue
JKUBOTO MHUpA.

OcHOBHBIE CBOMCTBA
JKUBBIX OPTaHU3MOB.

MecTo Kypca B CHCTEME €CTECTBEHHOHAYYHBIX IUCLMIUIMH, a
TaKxe B Ononornueckux Haykax. Llenu u 3amaun kypca. 3HaueHue
npeaMera Ui NOHUMAaHMS — €IMHCTBA BCErO JKMBOIO H
B3aMMO3aBHUCHUMOCTH BceX uacTeil Ouocdepsl 3emun. YpoBHU
OpraHu3alMi JKU3HU: MOJIEKYJISIPHO-TEHETUUYECKUH, KJIETOYHbIH,
TKAHEBBI, OpraHHbIM, OPraHU3MEHHBIN, MTONYJIAINOHHO-BUI0BOM,
O6uoreoneHoTHUeCKU U OuocdepHbli. EAMHCTBO XMMHYECKOro
cocTaBa JKMBOW MaTepud; OCHOBHBIE TPYIIBl XUMHUYECKUX
AIIEMEHTOB M MOJIEKY/, 00pa3yrolue )KUBOE BEIIECTBO OUOC(hEpHI.
Krnerounoe ctpoeHue opraHu3moB, Hacensommx 3emtro. OOMeH
BEIIECTB U CaMOperyasiuus B OHOJOIMYECKUX CHCTEMax.
CaMOBOCIIPOM3BE/ICHUE; HACIEACTBEHHOCTh M M3MEHYHMBOCTH KaK
OCHOBa CYIIECTBOBaHMsA >KMBOM Marepuu. Poct u pasButue.
PaznpaxxumocTs; opMbl U30UpaTEIbHON peakuy OpraHu3MOB Ha
BHEIIIHUE BO3/ICHCTBHSL. PutmMuuHOCTB IPOLIECCOB
KHU3HENEATETLHOCTH; OWOJIOTHYECKHE pPUTMBI M HX 3HAUCHHE.
JIMCKpeTHOCTh KMBOT'O BEILECTBA M B3aWMOOTHOILEHUS YacTH
LeJIOro B OMocucTeMax. DHEPro3aBUCUMOCTh KHUBBIX OpPraHU3MOB;
dopmbl oTpebnenus sHeprun. LlapcTa KUBOW NpUPOBL; KpaTKast
XapaKTepUCTHKA €CTECTBEHHON CHUCTEMBI KIIACCU(UKAIIMN SKUBBIX
opranusmoB. BunoBoe pazHoobpasue.

JemoncTpanusi. CXeMbl, OTpaXkarollie CTPYKTYpbl LIAPCTB KUBOU
IPUPOJBL.

Pazpean 1.
CrpykrypHas
opraHu3anms

JKHBBIX
OpraHu3MoB

11

Tema 1.1.
Xumudeckas
OpraHusanus
KJIETKU

ONEMEHTHBIN CcOCTaB KIETKU. PacrnpocTpaHEHHOCTH 3JEMEHTOB,
X BKJIaJ B 00pa3OBaHHE >KUBOW MaTe€pHH M OOBEKTOB HEKHBOU
npupoAbl. MaKposJIeMeHTbl, MHUKpPOAJIEMEHTBI, HMX BKJIaJ B
o0pa3oBaHHe HEOPTaHUYECKUX M OPraHUYECKUX MOJIEKYJ] KHUBOTO
BelecTBa. Heopranmueckue MoJeKysibl )KMBOTO BenlecTsa. Bona;
e€ XWMHUYECKHE CBOWCTBa W Ouosormdeckas ponb. Comm
HEOPraHMYECKUX KHUCIIOT, WX BKJIAJ B OOECHEUCHHE IMPOLECCOB
KU3ZHENEATEIbHOCTH U NOJEp)KaHue roMeocrasa. Poiab kaTHOHOB
U aHHOHOB B OO0ECIEUYEHUH TPOLECCOB IKHUHEACITEIHHOCTH.
OcMOC ¥ OCMOTHYECKOE JIaBJIEHHWE; OCMOTHYECKOE IMOCTYIUICHHE
MOJIEKYT B KIeTKy. Opranuueckue MoJeKysbl. buonornueckue
nojuMepbl — O€JNKU; UX CTPYKTypHas opraHuzanus. OyHkuuun
OEIKOBBIX MOJIEKYJ. YIIEBOIbI, MX CTPOCHHE M OHOJIOTHYECKas
poisib. JKUpbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
mMemMOpan u  ucrouyHuk osHepruu. JHK —  Monekymsl
HaCJIEACTBEHHOCTH. Penynnukanus JHK, nepenaya
HACJIC/ICTBEHHON HWH(POpPMAIMK U3 TIOKOJIEHUS B IIOKOJICHHE.
[lepenaua HacnencTBeHHONW MH(OPMALMU U3 SApa B LUTOIUIA3MY;
TPaHCKPUIILIKSL. PHK, eé CTPYKTypa u byHKIUH.
Nudopmarmonnsie, TpancnopTHeie, pudocoMansubie PHK.
Jemoncrpanus. OO0bEMHBIE MOJIENIN CTPYKTYPHOW OpraHM3aluu
OHOJIOTrMUECKHX MOJTUMEPOB — OEJIKOB U HYKJIEMHOBBIX KUCIIOT, UX
CPaBHEHME C MOJEJIIMUA HCKYCCTBEHHBIX ITOJINMEPOB.

Tema 1.2. O6men
BEIIECTB U
npeoOpazoBaHue
JHEPTUU B KIIETKE

OOmMeH BelecTB U IpeoOpa3oBaHUe 3HEPruM B KieTke. Tpancnopt
BEIICCTB dYepe3 KICTOUHyr MeMOpaHy. I[ImHO- M daromuros.
BHyTpukieroyHoe mnuuieBapeHHE€ UM HAKOIUIGHHWE SHEpPruM;
paclleIUieHle II0Ko3bl. buocuHTE3 OENKoB, )KUPOB U YIJIEBOJIOB B
KJIETKE.

Tema 1.3. Ctpoenue
" (PYHKIIUH KIIETOK.

[Ipokapuotnyeckue kieTku: ¢opma u pasmepsl. lluToriazma
OakTepHaILHON KiIeTKH. Opranuzanus MeTaboIn3Ma y IIPOKAPHOT.







TemaTnueckoe NJIAHNPOBAHUE MO OMOJIOTHHU. 9 KiIacc.

Ba3zoBblii ypoBeHb. 68 yacos (2 yaca B Hee110).

Ne| Hazpanme Kom-Bo N3 aux
pasacia 49acoB | Jlabopatop | IIpakTtuueckux KonTponbHbIX
HBIX
1 | BBenenue 3
2 | CTpyKTypHas 11 1. Knerka 1.CtpykTypHas
OpraHu3aIys 18 {0)i OpraHu3aIus
JKMBBIX MHUKPOCKOIIO JKHBBIX
OpraHu3MOB M. OpPraHU3MOB.
3 | PasamHOXenne u | 6 2. PasMHOXeHHE 1
WHIVBUIYAIBHO OHTOI'CHE3.
€ pa3BUTHE
OpraHu3MOB
4 | HacnenctBenuno | 17 2. 1. Pemienue reHeTHYECKNX 3a0a4 HA | 3.
CTh U [TocTpoeHn | MOHOTMOPUIHOE CKpEIIMBAHUE. HacaenctBenHocT
W3MEHYUBOCTD e 2. PelieHre reHETUYECKUX 3aa49 HA | b.
OpraHU3MOB. BapHallMOH | IUTHOPUAHOE CKpEIlMBaHUE. 4,
HOM 3. Pemrenue reHeTuyeckux 3amad Ha | HacimencrBeHHOCT
KPHUBOM. CIICIIJICHHE C IIOJIOM. b U
4. CocTaBjicHUC U aHAIU3 H3MEHYUBOCTE.
pPOJIOCTIOBHBIX.
5 | DBononus 20 5. V3ydyeHue ucKyCCTBEHHOTO 5.
’KMBOI'O MHpa Ha 0oTOOpa Ha copTax KyIbTYPHBIX OBOIIOIUOHHEIC
3emie pacTeHuil. Y4EHUS.
6. CpaBHEHHE €CTECTBEHHOIO U 6. Apanranuu,
HCKYCCTBEHHOT'O OTOOpA. MUKpPO- U
7. U3yueHue mpucrnocoOIeHHOCTH MAaKpO3BOJIFOLIUS.
OpPraHU3MOB K cpesie 0OuTaHusl. 7. Pa3zButne
8. M3yueHue KkpuTepueB BUA. JKM3HM Ha 3eMIIe.
6 | BzaumootHome | 7 9. CocTaBieHue LeNnel MUTaHusl. 8. Dkororus.
HUS OpraHu3Ma
U Cpebl.
OCHOBEHI
DKOJIOTHH.
7 | IloBTOpEHue. 4
UTOI'O 68 2 9 8




II. 5. TPEBOBAHHA K YPOBHIO I1OJAI'OTOBKH BbIl1YCKHHUKOB

B pesynbrate nzyuenust 6uonorun o0ydarolrecs JOKHBI B IPeAMETHOM 00/1acTH
3HATH/MIOHUMATh:
v\ npusnaxku 6uono2uuecKkux 06vbeKmnos: XUBbIX OPraHU3MOB; TCHOB U XPOMOCOM; KJIETOK M OPTaHH3MOB
pacTeHuil, XMUBOTHBIX, TPHOOB M OakTepwil; MOMYISALMH; SKOCHCTEM M arpodKocHcTeM; Ouocdepsr;
pacTeHHi, ’KUBOTHBIX M I'PUOOB CBOETO PErHOHA;
v’ cywgocmb Ouonozuueckux npoueccog: OOMEH BEIIECTB M TPEBPALICHWS DHEPrUH, MHTAHUE,
JbIXaHWE, BBIJEIECHNUE, TPAHCIOPT BEIIECTB, POCT, pa3BUTHE, Pa3MHOXKEHHE, HACIEACTBEHHOCTh U
U3MEHUUBOCTb, PETYJIALUs >KU3HENEATEIIbHOCTH OpraHHu3Ma, pPa3ipakKUMOCTh, KPYTOBOPOT BEIIECTB H
NPEBPAICHHUS YHEPTUU B IKOCHCTEMAX;
v\ 0cobennocmu CTPOCHHS, >XHU3HEICATEIBHOCTH, BBICIICH HEPBHOW MAESITENBHOCTH ¥ MOBEIACHUS
YeJI0BEKa;
v’ cmpoenue 6uonocuveckux 00beKmMo: KIETOK TPOKAPUOT U DYKAPUOT (XUMHYECKHH COCTAaB H
CTPOEHHUE); TEHOB, XPOMOCOM, JKCHCKHX U MYKCKHX TaMET; BUPYCOB; OAHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPTraHU3MOB; CTPYKTYPY BHJIA H SKOCUCTEM;
v\ cyuwHOCIb OUONOZUMECKUX NPOUECCO8 U AGNCHUIL: XPAHCHUSI, IEPEIAUN U PeATH3allii TeHETHICCKOM
uHpopMalu; oOMeHa BEUIECTB U MPEBPALICHHs SDHEPTUU B KJIETKe; (POTOCUHTE3a U XEMOCUHTE3a; MUTO3a U
Meii03a; pa3BUTUS TraMeT Yy IBETKOBBIX pPACTEHHH U IO3BOHOYHBIX JKUBOTHBIX; PAa3MHOMKCHHUS;
OIJIOZIOTBOPEHHUSI y IIBETKOBBIX PACTEHHH M ITO3BOHOYHBIX JKUBOTHBIX; HHIUBUAYAJIBHOTO DPa3BUTHUSA
opranuszMa (OHTOreHe3a); B3aMMOJEHCTBHS TI'€HOB; MCKYCCTBEHHOTO, ABIKYLIETO U CTaOWIM3HUPYIOLIETO
oTOOpa; reorpaMueckoro M HKOJIOTMYECKOr0 BHJ000pA30BaHUs; BIMAHUS AIEMEHTapHBIX (HaKTOpOB
9BOJIIOIMM HA FeHO(OH MOMYISUK; GOPMUPOBAHUSI IPUCIIOCOOIEHHOCTH K Cpejie OOMTaHus; KpyroBOpOTa
BEIIECTB U MPEBPAILEHUS JHEPTHH B SKOCHCTEMaX U Ouocdepe; sBoonnn ouochepsi;
V' ucnonv3oeanue COBPEMCHHBIX TOCTH)KCHHUM OHMOJOTMH B CENEKIMH M OMOTEXHOIOTWH (reTepo3uc,
HOJMITIONANS, OT/AAJICHHAs THOPUAN3ALUs, TPAHCTEHE3);
V' COBPEMEHHYI0 GUONOZUUECKYI0 MEPMUHONO2UIO U CUMBONUKY;

YMeThb:
Haxooumsw:
° B TeKCTE yUeOHHMKA OTIIMYNTEIbHBIC MPU3HAKA OCHOBHBIX CHCTEMATHYECKUX TPYIIIL;
° B OMOJIOTMYECKHX CIIOBapsIX U CIPAaBOYHUKAX 3HAUCHUS OMOIOTUYECKUX TEPMHUHOB;
° B Pa3IMYHBIX UCTOYHUKAX (B TOM YHUCIIC C UCIOIb30BAaHUEM HH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUN) HEOOXOmMUMYI0 HWH(GOPMAIMI0 O JKUBBIX OpraHU3Max; HW30UpaTeIbHO OTHOCUTHCA K
Ouonoruueckoi nHpopmaluu, coaepKaileincs B CpecTBax MacCoBO HH(pOpMaLINK;

00bACHAMb:
° pons Ouonornun B (QOPMHPOBAHMHM COBPEMEHHON €CTECTBEHHOHAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOMN IeATEIbHOCTH JIOACH U CaMOT0 YUCHUKA;
. POJICTBO, OOIIHOCTh TIPOMCXOXKICHUS MW DBOMIONUI0O PACTCHWH W JKUBOTHBIX (HA TIpUMEpE

COTIOCTABJICHUsI OTAENBHBIX TPYII); POJb PA3NUYHBIX OPraHW3MOB B JKHU3HHM YEIOBEKA M COOCTBEHHOM
JIeATCIIEHOCTH;

o B3aMMOCBSI3U OPTraHU3MOB M OKPYXKAIOIICH CPeIbl; POJIb OMOJIOTHUECKOTO pa3HOOOpa3usi B COXPAHECHUH
orocdepbl; HEOOXOMUMOCTH 3AIIUTHI OKPYXKAIOIICH CPEJIbI;
L4 POACTBO 4YECJIOBCKAa C MIICKOIMUTAIONIUMHU JKHUBOTHBIMH, MCCTO MW POJIb YCJIOBEKAa B IPUPOIEC,

B3aMMOCBSI3M YEJIOBEKa W OKpYXAlolled cpelbl; 3aBUCUMOCTh COOCTBEHHOIO 3/10pOBBSI OT COCTOSIHUSA
OKpY)Karollel Cpeipl; MPUYMHBI HACJIEJICTBEHHOCTH W HM3MEHUYMBOCTH, TPOSBICHUS HACIIEACTBEHHBIX
3a00J1€BaHNI, IMMYHUTETA y YEJIOBEKA; POJIb TOPMOHOB U BUTAMMHOB B OPTraHU3ME;
npoeodums npocmole OUON02UYECKUE UCCICO06AHUA:

o CTaBUTh OMOJOTMYECKUE HKCIIEPUMEHTHI, OIUCHIBATH U OOBACHATH PE3YJIBTAThl ONBITOB; HAOIIONATh 3a
pOCTOM W pa3BUTHEM pPACTEHHH W >KUBOTHBIX, MOBEICHHEM >KHBOTHBIX, CE30HHBIMH H3MEHEHUSMH B
IPUPOJIE; PACCMATPUBATh HA TOTOBBIX MUKPOIpEnapaTax v ONMUChIBATH OMOJIOIMYECKUE OOBEKTHI;

o 0 pe3yJibTaTaM HaOJOICHHUH paclio3HaBaTh M OMMCHIBATH HA TAOJIMIIaX OCHOBHBIE YaCTH M OPTaHOM/IbI
KJIETKH, OpraHbl MU CHCTEMBl OPraHOB YEJIOBEKAa; HA XMBBIX OOBEKTAaX M TAOJMIIaX OpPraHbl I[BETKOBOTO
pacTeHusi, OpraHbl U CHUCTEMbl OPraHOB J>KUBOTHBIX, PACTEHHs DPA3HBIX OTAEJIOB, KUBOTHBIX OTIEIbHBIX
TUIIOB U KJIACCOB; HaWOoOJee paclpOoCTPaHEHHBIE PACTEHUS M JKUBOTHBIX CBOEH MECTHOCTH, KYJIbTYpHBIC



pacTeHUs U JOMAITHUX JKHUBOTHBIX, ChEJOOHBIC M SIJIOBHTHIC TPUOBI, OMACHBIC JJIsS YeJIOBeKa PAaCTeHUS W
JKUBOTHBIC, BBISBIISITh H3MECHUNBOCTh OPTAaHU3MOB, TIPUCIIOCOOJICHUE OPTaHU3MOB K CpeJie OOUTAHHUSI, THUIIBI
B3aMMOJICHCTBHSI TIOMYJISAIIMA Pa3HBIX BUIOB B IKOCHCTEME;
. CpPaBHHMBATh OMOJOTHYECKHE OOBEKTHI (KJICTKH, TKAHW, OPTaHBl M CHCTEMBI OPraHOB, OPTaHHU3MBI,
MPEACTAaBUTENICH OTHACIBHBIX CHUCTEMAaTHYECKUX TPYNI) M JeNaTh BBIBOJABI HAa OCHOBE CpPaBHCHHS;
OTIPECTISATh TPUHAJICKHOCTh OUOJIOTUYECKUX OOBEKTOB K OINPEACICHHOW CUCTEMATHYECKON TpyIIe
(kmaccuduxams);
. aHAJIM3UPOBATh M OLICHUBAThH BIUSHUE (DAKTOPOB OKPYXKAIOIIEH cpelbl, (PaKTOpOB prCKa HA 37J0POBbHE,
MOCIICZICTBUI JCSITETLHOCTH YEJIOBEKa B 3KOCUCTEMAaxX, COOCTBEHHBIX MOCTYIKOB Ha JKUBBIE OPTaHU3MBI U
9KOCHCTEMBEI;

HCIMOJI30BATh MNPHOOpPETEeHHbIe 3HAHUS W YMEHHsl B TMPAKTHYECKON [esiTeIbHOCTH H
MOBCEIHEBHOM KU3HM JIfA:
. coOroieHusI Mep PO HUIAKTUKA 3a00JIEBaHUH, BBI3BIBAEMBIX PACTCHUSMH, KUBOTHBIMH, OaKTEPUSIMU,
rpubaMu W BHpycaMu; MPOPUIAKTHKA TpaBMaTusMa, ctpeccoB, BUU-uHpEKnnu, BpeTHBIX MPHUBBIYCK
(KypeHue, amKoroian3M, HAPKOMaHUs), HAPYIIICHHsI OCAHKH, 3PEHUs, CIIyXa, HHOEKIUOHHBIX M MPOCTYIHBIX
3a00JIEBaHMIL;

o OKa3aHMs MEpBOI MOMOIIM NPHU OTPABICHUU SITOBUTHIMH IpUOaMM, PACTEHUSIMHU, YKycaX *HBOTHBIX;
IpY IPOCTYAHBIX 3a00JI€BaHUX, 0KOTaX, 0OMOPOXKEHHIX, TPABMAaX, CIACEHUHU YTOIAIOIIETO;

o palMOHATIBHON OpraHu3alMy TPyJa U OT/bIXa, COOIIOAEHHS ITPaBUJI MIOBEICHUS B OKpYKaIOLIeH cpeie;
o BBIPAIMBAaHMS U Pa3MHOXKEHHUS KYJIbTYPHBIX PACTEHUI U IOMAIIHUX *UBOTHBIX, YX0/1a 38 HUMU;

. NpoBeIeHHs HAOIIOICHHI 32 COCTOSIHUEM COOCTBEHHOTO OpraHH3Ma.

B pesynbrate nzyueHust 6Moin0run o0ydaronirecs JODKHBI B MeTanpeAMeTHOH 001acTu

yMeThb:

—COCTAaBJIAITh CXEMBI U Ta6J'II/IIII>I AJI UHTCTpalyuy IMOJTYUCHHBIX 3HaHI/II>'I;

—000011aTh ¥ JeN1aTh BEIBOBI 110 H3YYEHHOMY MaTepHay;

—pa6OTaTI> C OJOHNOJHUTCIBbHBIMHU HCTOYHUKaAMU I/IH(bOpMaIII/H/I 1 HCIIOJIB30BATh UX MJIA IIOHUCKaA
HEOOXOIMMOT0 MaTepHraa;

—IIPCACTABJIATH H3y‘-IeHHBIfI MaTtepuall, UCIOJIb3ysd BO3MOXKXHOCTH KOMIIBIOTCPHBIX TGXHOHOFHfI;

—OOBSICHATh PUCYHKH U CXEMBI, IPE/ICTABJICHHBIC B YICOHUKE;

—CaMOCTOSITEIIHHO COCTABIISAATH CXEMBI ITPOIECCOB;

—WJUTIOCTPUPOBATh OTBET MPOCTEHIIIMMHU CXEeMaMH U PUCYHKAMHU;

—CpaBHHBATh U COIIOCTABJIATHL MCKIAY 00011 dTarbl Pa3BUTHA,

—MCIOJIb30BaTh MHAYKTUBHBIN M JICTyKTUBHBIN MOIXO/IbI,

—BBIABIIATH IPU3HAKYU CXOACTBA U PA3IUYUA B Pa3BUTUU Pa3HBIX IPYIIIL

—paboTaTh ¢ y4eOHUKOM, pabouei TETPaabI0 U JUJAKTHUYECCKUMHU MaTepHallaMH;

—COCTaBIISITh KOHCIIEKT Maparpada yuyeOHUKa 10 W/ WK TTOCIie U3Y4YeHHUsI MaTepralia Ha YpOKe;

—pa3pabaTbIBaTh IJIAH-KOHCIICKT TEMbI, HCIIOJIb3Ys pa3HbIC UCTOUHUKU HH()OPMAIINH;

—TOTOBUTHh YCTHBIC COOOINEHWS W THChbMEHHBIE pedepaThl Ha OCHOBE OOOOIICHWS Marepuala
y4eOHMKA U JTOTIOJTHUTEIBHOHN JTUTepaTyphl;

—II0JIb30BaThCA NOUCKOBBIMU CUCTEMaMU I/IHTepHeTa.

—BBITIOJHATS JIAOOPATOPHBIE PabOTHI MO PYKOBOACTBOM YUHTEJIS,

—CpaBHHBATb HpeIICTaBI/ITeJICf/'I PAa3HBIX I'PYIIL, ACJIATh BBIBOAbLI HA OCHOBC CPABHCHUS;

—HaxoIUTh WHQPOPMALMIO B HAYYHO-TOMYJSIPHOW JIMTEpaType, OHMOIIOTHYECKHX CIIOBApSIX U
CIPAaBOYHUKAX, AHATTU3UPOBATE M OIICHUBATH €€, IEPEBOIUTH M3 OJHON (POPMBI B IPYTYIO;

—mn30UpaTeNIbHO OTHOCHTBCS K OWOJIOTHYECKOW WH(GOpMAIINU, COACpKAIIecss B CPEICTBax
MacCOBOU MH(OPMAIIHH.

B pesynbrate nzyueHust OMOIOTHN y 00yJarONIUXCsl TOJDKHBI PA3BUTHCS:

—OTBETCTBEHHOE OTHOIIEHUE K 00y4EHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaM0O0Opa30BaAHUIO;

—MOTHBAIMH K 00YYSHHIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyylel mpodeccuu;

—CIIOCOOHOCTh CTPOUTH JAJbHEMIIYI0 WMHIMBHIYaJIbHYIO TPAaeKTOPHIO OOpa3oBaHMs Ha Oa3ze
OpHEHTAIMH B MUpe Tipodeccuii U mpodhecCHOHATBHBIX PEAIOYTCHUH;



—Heo0X0AUMOCTh COOMIONCHUST U TpoMNaraHjbl MPaBUJ MOBEAECHUS B NPUPOJE, MX ydacTue B
IIPUPOAOOXPAHHON EATEILHOCTH;

—CIIOCOOHOCTh MPOBOAUTH PAabOTy HaJl OLIMOKAMHU JJIi BHECEHMsI KOPPEKTHUB B YyCBAaWBaeMble
3HaHUS;

—3CTETUYECKOE BOCIPUATHE OOIIEHHUS C )KUBBIMU OPraHU3MaMU;

B pesynbrate nzyuenust 6Monorun y o0y4aronmxcst 10KHbl ¢(popMHPOBATHCS:

—YyBCTBA POCCHHCKOW TPaKJAHCKOW WACHTUYHOCTH: MATPUOTH3MA, JIOOBH W YBaXKEHHUS K
OrteuecTBy, 4yBCTBa TOPAOCTH 3a CBOKO Ponuny;

—OCO3HaHUE OTBETCTBEHHOCTH U joira nepea Poaunoi;

—IIEJIOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DA3BUTHS HAyKH U
00LIEeCTBEHHON PAKTUKHY;

—YMEHHE Peaqn30BbIBATh TEOPETUYECKNE NTO3HAHMSI HA ITPAKTHKE;

—OCO3HaHWE 3HAUYEHHs 00pa30BaHUs IS MOBCETHEBHON KHU3HU M OCO3HAHHBIA BHIOOD mpodeccuu
ydaluMucs;

—I1000Bb K IPUPO/IE, YyBCTBO YBAKEHHS K YUEHBIM, H3YYAIOIIIM XUBOTHBIH MHUD,

—TIpU3HaHKE paBa KaXKJA0ro YelloBeka Ha COOCTBEHHOE apI'yMEHTHPOBAaHHOE MHEHHUE;

—TOTOBHOCTb K  CaMOCTOSITEJIbHBIM ~ IIOCTYIKaM M aKTUBHBIM  J€HCTBUSIM  Ha
IPUPOJOOXPAHUTEILHOM IOIIPHILIE;

—YyMEHHUE apryMEHTHUPOBAHO U 0OOCHOBAHHO OTCTauBaTh CBOK TOUKY 3PEHHUS;

—KPUTHYHOE OTHOLICHHUE K CBOUM IOCTYINKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3YJIbTAThI;

—OCO3HAaHHOE, YBA)XKUTEIBHOE WU J0OpOXKENATENIbHOE OTHOILIEHHWE K JAPYrOMYy 4YeEJOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE;

—OCO3HaHUE BAXHOCTH (OPMHUPOBAHUS OSKOJIOTUYECKOM KYJIbTYpbl HAa OCHOBE IPU3HAHUSA
LIEHHOCTH >KHU3HU BO BCeX €€ MPOSBICHUAX M HEOOXOIMMOCTH OTBETCTBEHHOIO, OEPEKHOTO OTHOIIEHUS K
OKpYKaroIlEen Cpefie;

—YyMEHHUE CITyLIaTh U CIBIIIATh IPYroe MHEHHE, BECTH JUCKYCCHIO, YMEHUE ONIEpUpPOBaTh (hakTamH,
KaK JUIs JOKa3aTelIbCTBA, TaK U JUIs ONPOBEPKEHNUS CYIIECTBYIOIIETO MHEHHUS.



HpI/I OLICHKC 3HaHWUH YUYHUTBIBAOTCA UHAUBUAYAJIbHBIC 0COOEHHOCTH ydqaluxcs.

IL. 6. KPUTEPAU OIIEHKU 3HAHUM YYAIIIUXCSI

OLIEHK o TECTOBO OKCITEPUMEHTAJIBHA S
A YCTHBIN OTBET E PAEOTA
3AJIAHUE
[TonmHplif pa3BEepHYTHIH OTBET C MPHUBJICYCHUEM Y4eHUK caM TpeiaraeT
JIOTIOJTHATEIPHOTO ~ MaTepuaia, MpPaBHIbHBIM OTIpEICTICHHBIA  OMBIT ISt
UCIIOJIb30BaHUEM  OMOJOTHYECKUX  TEPMHUHOB. JI0Ka3aTeNbCTBA
OTtBeT  u3naraercs  MOCIEAOBAaTEeNbHO, C TEOPETUYECKOr0 Marepuasa,
UCIIOJIb30BaHMEM CBOMX TMPUMEPOB. YUEHHUK CaMOCTOSITENILHO
«5» CpaBHMBaeT  Martepuan ¢ npeapiaymum. | 91-100% pa3pabaTbiBaeT IUIaH
CaMoCTOSITEIEHO MOJKET BBIBECTH MOCTaHOBKH, TEXHUKY
TEOPETUYECKUE IOJIOKEHUSI Ha OCHOBE (DAaKTOB, 0e30macHOCTH, MOJKET
HabOmoeHui, onbiToB. CpaBHUBATh pa3IMyYHBIC OOBSICHUTH  pe3yabTaThl U
TEOPUU U BBICKA3bIBATh IO HHUM CBOKO TOYKY MPABHIIEHO 0OPMITSIET UX B
3peHUs C MPUBEJICHUEM apTyMEHTOB TETpaJIu.
OnpIT IIPOBE/ICH 1o
MPEUIOKEHHON  yduHuTenemM
. . TEXHOJIOTHH c
[TonmHblid pa3BEepHYTHI OTBET C MPHUBJICYCHUEM
JIOTIOJTHATEIPHOTO ~ MaTepuaia,  IPaBHILHBIM cobmoneHmeM Npasi
TEXHUKHU 0€3011acCHOCTH.
«b» UCTIONb30BAaHUEM  OMOJOTHYEeCKUX TepMUHOB. | 71-90% .
OTtBer  wu3nmaraeTcss  MOCJEIOBATEIbHO c Honyentbii PE3YIIbTaT
COOTBETCTBYET UCTHHE.
UCTIOJIb30BaHHEM CBOUX MIPHUMEPOB.
[TpaBunbHOE  OopmieHue
pe3yapTaTOB  OMBITA B
TETpaJIu.
[Ipm oTBeTe HEMOJHO PACKPBITO COACPKAHHE OneIT TIPOBEAICH BEPHO, HO
MaTepuana, HO TOKa3aHoO o0Illee MOHUMaHHe UMEIOTCS HEKOTOpbIE
BOTIpOCA W  MPOJACMOHCTPHPOBAHBI  YMCHUS, HEI0YCTHI (pe3yrbTaTh
JOCTaTOYHbIE JJI1  JalbHEUIIero  YCBOCHHUS OTIBITA OOBSCHSIOTCS TOJNBKO
«3» nporpaMMHOTo Matepuana. Mmerorcs ommbku B | 50-70% C HABOJSIIUMH BOIPOCAMHU,
oTnpeeTICHUH MOHSTHIA, HCTIOJIb30BaHUH pE3yAbTATHI HE
OHMOJIOTHUYECKIX TEPMHHOB, KOTOpBIC COOTBETCTBYIOT  HUCTHHE).
UCIPABISIOTCA TMPU  HABOAAIIMX  BOMPOCAX Odopmnenne  ombiTa B
YVUUTEIISL. TETpaau HeOpEKHOE.
He coOmopatorcss mpasuia
TEXHUKH O€30MacHOCTH, HE
cooOromaercs
3HaHUS OTPBIBOYHBIE HECHCTEMHBIE, MOCJIEIOBATEILHOCTD
«2» JoryckaroTcss rpyosie omubku. Henoctatounsie | Menee 50% | mpoBeaeHUs ONbITa. Y YEHUK
3HAHUS HE TIO3BOJISIOT MOHSATH MaTepHUAlL. HE  MOXET  OOBSCHUTH
pe3yibTarT. Odopmienue
OTIBITa B TETpaan

HEOpEKHOE.




II. 6. Kpurepuyu 1 HOPpMbI OLIEHKH 3HAHWI M VMEHHII 00VYAIOIINXCH M0 OHOJIOTHH.

O0menniaKkTuecKme

O1neHKa «5» CTaBUTCS B CIYYae:

1. 3HaHus, NOHMMaHUSA, NIyOMHBI YCBOEHHS OOYYalOUIMMHCS BCEro 00BEMA IMPOrPaMMHOTO
MaTepuaia.

2. YMeHusl BBIJEIATH TJIABHBIE TMOJIOKEHUS B WM3YYEHHOM Marepuase, Ha OCHOBaHUU (DaKTOB U
npUMepoB 0000IIaTh, JejaTh BHIBOJBI, YCTaHABIMBATh MEXIPEIMETHbIE M BHYTPHUIPEIMETHBHIE CBS3H,
TBOPUYECKHU MPUMEHSTH MOJIYYCHHBIEC 3HAHUSI B HE3HAKOMOM CUTYaIlUHU.

3. OtcyTcTBHS OIIUMOOK M HEOYETOB MPU BOCIPOU3BEICHIHN U3Y4YEHHOTO MaTepuaa, Mpy YCTHBIX
OTBETAaX YCTPAHEHUS OTICIBbHBIX HETOUYHOCTEM C IOMOIIBIO JOIMOJHUTENIBHBIX BOIPOCOB YYMTEI,
cOOMIONIEHHSI KYTbTYphl MUCBMEHHON U YCTHOM peun, mpaBuil 0hOpMIIeHHs MUCbMEHHBIX PadoT.

OneHka «4» CTaBUTCSA B ClIydae:

1. 3HaHMSs BCETO M3YUYEHHOTO MPOTPAMMHOI0 MaTepHarna.

2. YMeHusl BBIJEIATH TJIABHBIE TOJIOKEHUS B M3YYEHHOM Marepuase, Ha OCHOBaHUU (PaKTOB U
npuMepoB 00001IaTh, JieJaTh BBIBOABI, YCTAHABIMBATh BHYTPUIPEIMETHBIE CBS3H, IPUMEHSTH
MOJIYYCHHBIC 3HAHUS HA TIPAKTHKE.

3. JlomyiieHusi HE3HAUYMTENbHBIX (HErpyoObIX) OIIMOOK, HEAOYETOB TMPU BOCHPOU3BEICHHUU
M3YYEHHOT0 Marepuasna; coOIIOJIEHUs] OCHOBHBIX MPaBWJI KYJIbTYpbl MUCbMEHHOM M YCTHOW pedd, MpaBHII
o opMIIEHHUS THCbMEHHBIX Pa0OoT.

Onenka «3» CTaBUTCSA B CIIydae:

1. 3HaHMs U YCBOGHHUS MaTepuaia Ha YypPOBHE MHHHMAIBHBIX TpeOOBaHMU MPOrPAMMBEI,
3aTPyJHEHUS TIPU CaAMOCTOSITEIbHOM BOCIIPOU3BEICHUH, BOSHUKHOBEHHS HEOOXOAMMOCTH HE3HAYNTEIIbHON
MOMOIIIM MTPEToAaBaTesl.

2. VYmeHus paboraTb Ha YpPOBHE BOCIPOU3BEAEHHUS, 3aTPyJHEHHUS I@IpU OTBETaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hammuus rpy0Ooit ommOKH, HECKOIBKUX TPYOBIX OMIMOOK TpPU BOCIPOU3BEIACHUH U3Y4EHHOTO
MaTepuaa; He3HAUUTEeNILHOTO HECOOIOJICHHS OCHOBHBIX MPAaBHJ KYJIbTYPbl MMCHMEHHOW M YCTHOW peuw,
npaBwi 0POpPMIICHUSI TUCHMEHHBIX PaOOT.

O1neHKa «2» CTaBUTCS B CIYYae:

1. 3HaHUs W yCBOGHHWs Marepualia Ha YPOBHE HW)KE MUHHMAIBHBIX TPEOOBAHUN MPOTPAMMEIL;
HAJIUYUS OTACIBHBIX IPEJCTaBICHUN 00 U3y4EHHOM MaTepHaie.

2. OTcyTcTBUS YMEHMs pabOTaTh HAa ypOBHE BOCIPOM3BEIEHUS, 3aTPYyIHEHHs IPU OTBETax Ha
CTaHJapTHbBIE BOMIPOCHI.

3. Hanuuusa HECKONBbKUX TpyObIX OHIMOOK, OOJBIIOro 4Mcia HErpyobIX IpPH BOCIPOM3BEACHHUU
M3YUYEHHOTO MaTepuayia, 3HAUUTEIIbHOTO HECOOJIOJEHUS OCHOBHBIX MPAaBUJI KYIBTYpbl NMHCHMEHHON U
YCTHOM pedr, TPaBMII 0POPMIICHUSI TUCEMEHHBIX Pa0OT.

Kpurtepyuu u HOPMBI OLICHKY 3HAHWI M YMEHUH 00y4al0IMXCH 32 YCTHBIN 0TBET

Ouenka "5" cTaBUTCS, €CIN YYCHUK:

1.IToka3piBaeT TJIyOOKOE€ W TOJIHOE€ 3HAHME M TOHMMAaHHE BCEro MPOrpaMMHOTO MaTepuana;
MOJIHOE TOHHMMAHHUE CYIIHOCTH pacCMaTPUBAEMBIX NOHATHH, SBJIEHUH M 3aKOHOMEPHOCTEW, TEOpHH,
B3aMMOCBS3EN.

2.YMeeT COCTaBUTh IMOJHBIA U MPABUIIBHBIA OTBET HA OCHOBE M3YUYEHHOI'O MaTepHalla; BbIIEIATH
TJIABHBIC TIOJOXKEHHUS, CAMOCTOSATEIHHO TIOATBEPHKIATh OTBET KOHKPETHBIMU TIpUMEpaMH, (QaKTamu;
CaMOCTOSITEIHO M apryMEHTUPOBAHO JejaTh aHaiu3, O0O0OOIeHHUs, BBIBOABI; YCTaHABIMBATh
MEXIPEIMETHBIE CBS3M (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHWUW) M BHYTPUIIPEAMETHBIE CBSI3H,
TBOPYECKHU NMPUMEHSTH MOJYYEHHBbIE 3HAHUS B HE3HAKOMOW CHUTYallMW; MOCIJIEI0BATENIbHO, YETKO, CBA3HO,
000CHOBaHHO M 0€30IMOOYHO H3JIarath y4yeOHBIH MaTepuall. YMEET COCTAaBJISATh OTBET B JIOTMYECKOU
MOCIIEZIOBATEIbHOCTH C HCIOJIb30BAHUEM TMPUHSATOW TEPMHUHOJIOTUU; JIelaTh COOCTBEHHBIE BBIBOJBI;
(dbopMyIHpPOBaTh TOYHOE OIPE/ICICHIE M UCTOIKOBAHNE OCHOBHBIX IMOHSTUH, 3aKOHOB, Teopuil. MoxeT mpu
OTBETE HE TIOBTOPSATH JIOCIOBHO TEKCT yUeOHUKA; U3J1ararb, MaTepuall JTUTEPATYPHBIM SI3IKOM; MTPABUILHO
U O0OCTOSITENTLHO OTBEYATh HA JIONOJHHUTEIHHBIC BOMPOCHI YUHTENS; CAMOCTOSTEIHHO W PANMOHAIBHO
UCIIONIb30BaTh HAIJISIIHBIE MOCOOWS, CIpPAaBOYHBIE MaTepUalbl, YU€OHUK, JOMOIHUTEIBHYIO JIUTEPATYypy,




NEPBOMCTOYHUKH; TPUMEHSITh CUCTEMY YCJIOBHBIX 0003HAYSHHM MpPU BEJICHUH 3aIHCEH, COMMPOBOKIAOIINX
OTBET; UCTIOJIL30BATh JUISI IOKA3aTeILCTBA BBIBOJAOB M3 HAOIOACHUIN U OIBITOB.

3. CaMOCTOATENbHO, YBEPEHHO M O€30LIMO0YHO MPUMEHSET MOJIYYCHHbIE 3HAHUS B pPEUICHUH
npo0sieM Ha TBOPYECKOM YPOBHE; JOIyCKaeT He Oosiee OJHOTO HEJO04ETa, KOTOPBIM JIETKO MUCHPABISET MO
TpeOOBaHUIO YYMUTENS; MMEeT HeOoOXOIUMble HAaBBIKM pabOThl ¢ MpHOOpaMu, YepTeKaMH, CXEMaMH,
rpadpukamMu, KapTaMu, CONMYTCTBYIOIIMMH OTBETY; 3allUCH, COMPOBOXIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Orrenka "4" cTaBUTCS, €CIM YYCHUK:

1. Tloka3piBaeT 3HaHUS BCEro M3YYEHHOrO MpPOrpaMMHOro wmarepuana. Jlaér momHbeli u
MPABWILHBIM OTBET HA OCHOBE M3yUCHHBIX TECOPHUH; MOMYCKAET He3HAUYMTEIbHBIC OMTUOKU U HEOUETHI TIPU
BOCIIPOU3BEJICHUN HW3YUYEHHOTO Marepuayia, HeOOJbIIMEe HETOYHOCTH MpPHU HCMOIb30BAHUM HAayYHBIX
TEPMHHOB WJIM B BBIBOJAX, OOOONICHHMSX W3 HAOMONeHW. Marepuan wu3naraer B OINPeAeIEHHON
JIOTHYECKOHM MOCJIEN0BAaTENbHOCTH, MPU ATOM JOMYCKaeT OJHY HerpyOyro ommuOKy uiu He Ooyiee NBYX
HEJOYETOB, KOTOPBIE MOXKET HCIPABUTh CAMOCTOSTEIBHO MPH TPEOOBaHWH WM HEOOJBIIOW MOMOIIU
IpernojiaBatelis; MOATBEPKIACT OTBET KOHKPETHBIMH TMpPUMEpaMH; MPaBWIBHO  OTBEYAaeT Ha
JIOTIOJTHUTETHHBIE BOIIPOCHI YUUTEIIS.

2.YMeeT caMOCTOSITENbHO BBIJENIATh INIaBHBIE MOJIOKEHHS B U3y4YEHHOM MaTepualie; Ha OCHOBaHUU
(GakTOB W MPUMEPOB 0000IIAThH, JEJIaTh BHIBOJBI. YCTAaHABIMBATH BHYTPHUIIPEAMETHBIC CBS3H. MOXKET
NPUMEHATh TONy4YeHHbIe 3HAHUS Ha MPaKTHKE B BHUJIOM3MEHEHHOW CHUTYyallMH, COONIOJATh OCHOBHBIE
NpaBwJIa KyJbTyphl YCTHON PEUH; HCIIOJIb30BaTh MPU OTBETE HAYYHBIC TEPMHUHEI.

3. He ob6namaer MOCTAaTOYHBIM HAaBBIKOM pPabOThI CO CIPABOYHOW JIUTEPATYypOH, y4EOHHKOM,
MEePBOUCTOYHUKOM (IIPABUIILHO OPUEHTUPYETCS, HO pabOTAaET MEJICHHO).

Onenka "3" cTaBUTCS, €CIM YYCHUK:

1. VYcBamBaeT OCHOBHOE coOJepXaHME Y4YeOHOrO MaTepuajia, HO UMeeT npolenbl, He
NPENATCTRYIOINE JaIbHENUIIIEMY YCBOCHHUIO MPOTPaMMHOT0 MaTepuara.

2. Wznaraer MaTepwal HECHCTEMAaTH3MPOBAHHO, (pparMeHTapHO, HE BCErJa IOCIEI0BATENbHO;
MOKa3bIBA€T HEJOCTATOYHYIO C(HOPMHPOBAHHOCTH OT/ENBHBIX 3HAHHM M YMEHHi; cllabo apryMeHTHpYeT
BBIBOJIBI M 00OOIIEHUS, JOMycKaeT OMMOKH TNMpU UX (POPMYIMPOBKE, HE HCIIOJIB3YeT B KadyecTBE
JT0Ka3aTeNbCTBA BBIBOABI M OOOOILIEHHS M3 HAOMIOAEHUH, OMBITOB WM JIOMYCKaeT OIIMOKK MpH HX
U3JI0KEHUH;, TAE€T HEYETKUE ONPEACIICHUS TIOHATH.

3. HcnwIThIBaeT 3aTpyliHEHUS B NPUMEHEHUW 3HAHUI, HEOOXOMUMBIX HJS peUIeHHs 3aaad
Pa3TUYHBIX TUIIOB, MPAKTUYECKUX 3aJIaHUI; IPH OOBICHEHUN KOHKPETHBIX SIBJICHUH Ha OCHOBE TCOPHH H
3aKOHOB; OTBEUAET HEIOJIHO Ha BOMPOCHI YUUTEINS WM BOCIPOU3BOAUT COJEpkKaHHE TEeKCTa yueOHUKaA, HO
HEJOCTATOYHO TTOHUMAET OT/IEJIbHBIC TOJIOKCHHSI, IMCIOIINE BAKHOE 3HAUYECHUE B ITOM TEKCTE, JOIMyCKas
OJIHY-JIBE€ TPYOBIC OITHMOKHU.

Orrenka "2" cTaBUTCS, €CIM YYCHUK:

1. He ycBauBaeT u He pacKkpbIiBaeT OCHOBHOE COJIEp)KaHUE MaTepualia; He 3HAeT WM HEe TIOHUMAET
3HAYUTETHHYIO YaCTh MPOTPAMMHOTO MaTepHalia B Mpe/ieax MOCTaBICHHBIX BOPOCOB; HE JIENIaeT BHIBOOB
1 0000IIEHUI.

2. Nmeer cmabo copMupoBaHHBIC U HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MPHU PEIICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33JaHUi 10 00pasily.

3. Ilpu oTBeTe Ha OAWH BOMPOC JOIyCKaeT Ooiee ABYX IpyOBbIX OMIMOOK, KOTOphIE HE MOXKET
UCIPABUTD JaKe IPU MOMOIIH YUUTEIS.

Ipumeuanue. ITpyu OKOHYAHUM YCTHOTO OTBETA OOYUYAIOUIETOCs MEIAaroroM JaéTcsl KpaTKUM aHaIu3
OTBETa, OOBSBISETCSI MOTUBUPOBAHHAS OlLIEHKA, BOZMOXKHO MPUBJICUCHUE APYTUX Y4aIIUXCs AJIS aHaIu3a
OTBeETA.

Kputepun u HOpMbI OLIEHKH 3HAHUI ¥ YMEHUI 00y4alommxcs 3a
CAMOCTOATEAbHLIE MUCHbMEHHBbIE M KOHTPOJLHBIE PA00ThI.

OrieHKa «5)» CTaBUTCS, €CIU VUCHUK:

1. BeimonaseT paboTy 6€3 ommboK 1 /Uiu/ JOIMyCcKaeT He 0oJiee OTHOTO HeIouETa.

2. CobmoaeT KynbTypy MMUCBMEHHOM peur; paBuiia 0(hOpMIIEHHs TMCbMEHHBIX PadoT.

OreHKa «4» CTaBUTCS, €CIU YICHHUK:

1. BeInoiHsieT NTUChbMEHHYIO pabOTy MOJHOCTBIO, HO JIOIYCKAeT B HEW He Oojiee 01HOM HerpyOoit
OIMOKH ¥ OHOTO HeJoueéTa U /win/ He 0oJiee TBYX HE0UYETOB.




2. Cobmomaer KyabTypy NHCBMEHHOM peud, mpaBuia o(OpMIICHHS NHCbMEHHBIX pPalbOT, HO
-JIonycKaeT HeOOIbIe TIOMAPKH TPY BEJICHUH 3aITUCeH.

OneHKa «3» CTaBUTCS, €CIU YYCHUK:

1. [TpaBMIIbHO BBITIOJIHSIET HE MEHEE TIOJIOBHHBI Pa0OTHI.

2. JlomyckaeT He OoJiee NBYX I'pyOBIX OIIMOOK, WJIM He Oosee OJHOM TpyOo#, ogHOW HEerpyOoi
OIMOKH U OTHOTO HeJ04€ETa, MK He OoJiee TPEX HETPYObIX OIMOOK, WIIM OJJHON HErpy0oil OIMOKH 1 TPEX
HEI04ETOB, WM MPU OTCYTCTBUU OIMIMOOK, HO MPU HAIUYUH MSITH HEAOUETOB.

3. JlomyckaeT HE3HAUMTEIILHOE HECOOIIOJCHNE OCHOBHBIX HOPM KYJIBTYphl NMHUCHMEHHOW PEYH,
npaBuil 0pOPMIIEHUSI TUCHbMEHHBIX PaboT.

OreHKa «2» CTAaBUTCS, €CJIA YUYCHUK:

1. [IpaBUJIbHO BBITOJIHSAET MEHEE MOJIOBUHBI MUCEMEHHOUM PabOoTHI.

2. JlomyCcKaeT YHCI0 OMMOOK M HEJIOYETOB, MPEBOCXOAAIIEE HOPMY, MIPH KOTOPOH MOXKET OBIThH
BBICTaBJIeHA OIlcHKa "3".

3. JlomyckaeT 3HAUMTENLHOE HECOONIOJICHHE OCHOBHBIX HOPM KYIBTYPHl MUCHBMEHHOW peuw,
npaBuil 0POPMIIEHUSI TUCHbMEHHBIX PaboT.

Ilpumeyanue. — yduTENh WMEET MPABO TOCTABUTH YUYEHUKY OIICHKY BHIIIE TOH, KOTOpas
peIycMOTpEeHa HOpMaMH, eClTi UM padoTa BIMOIHEHA B OPUTHHAIIBHOM BapuaHTe. — OIEHKHU C aHATU30M
paboT MOBOIATCS JO CBEACHUS yUYalIMXCs, KaK MPABHIO, HA TOCIEAYIONIEM YPOKE; MPeIyCcMaTpPHBACTCS
paboTa HaJ OMIMOKAMH U yCTpaHEHHUE MPOOEIOB B 3HAHUAX M YMEHHIX YUEHUKOB.

Kpurepuyn u HOpMbI OLIEHKHU 3HAHUI M YMEHUI 00yYaromuxcst
32 PAKTU4YeCKHe U Ja00paTOpHbIe PadOoThl.

O1neHKa «5» CTaBUTCS, €CIIH:

1. [IpaBUIBHO CaMOCTOSITENBHO OTpPENENseT IeNb JAaHHBIX padoT; BBHIMOIHIET paboTy B MOJHOM
00BEMeE ¢ coOMI0IeHEM HEOOX0IMMOM MOCIeI0BATEIbHOCTH POBEACHUS OMBITOB, U3MEPEHHIA.

2. CaMOCTOATENbHO, PAIMOHAIBHO BBHIOMPAET M TOTOBHUT Uil BBIOJHEHHUSI pabOT HEoOXOaAMMoOe
0o0opyaoBaHue; MPOBOAUT JIaHHBIE PAaOOTHI B YCIOBHIX, 00E€CIIEUMBAIOIINX MOTyUYeHHUE HAUOOJIee TOUHBIX
pe3yabTaTOB.

3. I'paMOTHO, JOTMYHO OMMUCHIBAET XOJA MPAKTHYECKHUX (J1aOOpaTopHBIX) paboT, MPaBUIBLHO
(GopMymHpyeT BBIBOIBI; TOYHO M AKKYpaTHO BBIMIOJHSET BCE 3alKCH, TAOJIUIBI, PUCYHKH, UYEPTEXH,
rpaduku, BHIYHCICHUS.

4. TIposiBIsieT OpraHU3alMOHHO-TPYIOBBIE yYMEHUS: MOJIEPKUBACT YUCTOTY paboyero mecra,
MOPSZIOK Ha CTOJIE, SKOHOMHO PacXoAyeT MaTepualibl, cOOMIOAaeT MpaBuUia TEXHUKU OE30MacHOCTH IMPHU
BBITIOJIHEHUU PaOoT.

OneHKa «4» CTaBUTCS, €CIU YYCHUK:

1. BpimomHsieT mNpakTHYecKyto (1abopaTopHyl0) paboTy TOJHOCTBIO B COOTBETCTBUU C
TpeOOBaHUSMU MPU OLIEHUBAHUU PE3yJIbTaTOB HA "5", HO MOMyCKaeT B BHIYMCICHUSAX, U3MEPEHUIX JBa —
TpH HEOUYETA WK OJJHY HETpyOyI0 OIIMOKY U OJJHH HEOYET.

2. Ilpu odopmieHun paboT AOMycKaeT HETOYHOCTH B ONHCAHUM XOja JACWCTBUN; JeNaeT
HETIOJIHBIE BBIBOJBI IIPU 000OIIEHUH.

OneHKa «3» CTaBUTCS, €CIU YYCHUK:

1. IlpaBunbHO BHITIONHSET paboTy He MeHee, yeM Ha 50%, omHaKo OOBbEM BBIMIOJIHEHHOW YacTh
TaKOB, YTO TMO3BOJISIET MOJIYYUTh BEPHBIE PE3YIbTaThl U CJENIaTh BBIBOJBI 10 OCHOBHBIM, IPUHIUITHATHHBIM
BaXHBIM 3aJ1auaM padOThI.

2. TlogOupaer obopymoBaHHe, MaTepHall, HAUMHAET Pa0OTy C MOMOIIbIO YUWTENs; WIA B XOJE
NPOBENICHHS] U3MEPEHH, BEIYHUCICHUH, HAOMOACHUH JONyCKaeT OMIMOKH, HETOYHO (POPMYIHPYET BBIBOIDI,
0000111eHAS.

3. IIpoBoauT paboOTy B HEpAMOHAIBHBIX YCJIOBHUSAX, YTO NMPUBOJIUT K IMOJIYUYEHUIO PE3YIbTATOB C
0OJBIIMMHU TOTPEUTHOCTAMU; WM B OTYETE AOIMYyCKaeT B OOIIEeH CIOXKHOCTU He Oojee NBYX OMIMOOK (B
3aMUCSX YHCEIN, PEe3YJIbTaTOB U3MEPEHH, BEIYMCICHHIA, COCTABICHUH IrpaduKoB, TaOIUIl, CXeM U T.1.), HE
UMEIOUTNX U1 JaHHON paOoThl MPUHIIMIHAIBHOTO 3HAUSHHS, HO TIOBIHSBIINX HAa PE3yJIbTaT BHIMOJIHEHUS.

4. Jlomyckaet TpyOyr0 OIMMOKY B XOJ€ BBITIOJHEHHS PaOOTHI: B OOBSCHEHUH, B OopmiieHUH, B
COOJTIO/ICHUH TTPaBUJI TEXHUKH 0€30MaCHOCTH, KOTOPYIO YUEHUK HUCIIPABIISAET MO TPEOOBAHUIO YUUTEIIS.

Orrenka "2" cTaBUTCS, €CIM YYCHUK:




1. He ompenensier caMOCTOATENBHO 1€ PaOOTHI, HE MOXKET 0€3 MOMOIIN YYHUTENs TTOArOTOBUTH
COOTBETCTBYIOIIIEE 00OPYIOBAaHHE; BBIMOIHIET paOOTy HE IMOIHOCTHIO, U O0BEM BBIMOJIHEHHON YacTH HE
TI03BOJISIET C/IENIATh TPaBHIIbHBIE BBIBOJIBI.

2. JlonmyckaeT nBe U Oonee rpyOble OMMOKH B XOa€ PabOT, KOTOpble HE MOXET HCIPAaBHUTH IO
TpeOOBaHMIO TEAArora; Wik MPOU3BOIUT U3MEPEHNUS, BEIUYMCIICHNUS, HAOIIOAEHHS HEBEPHO.

Kpurepuyu u HOpMbI OLIEHKHU 3HAHUI M YMEHUI 00yYaromuxcst
32 HA0JI0IeHHEM 32 00bEKTOM.

O11eHKa «5» CTaBUTCS, €CIU YICHUK:

1. IIpaBMJIbHO MPOBOJUT HAOJIOAECHUE IO 3a/IaHUIO YUUTEIS.

2. Beimenser cymecTBeHHbIE MPU3HAKK y HAOII0AaeMOro 00beKTa, Mmporecca.

3. 'paMOTHO, TOTUIHO OPOPMIISET PE3yIILTATHI CBOUX HAOIOJCHHMA, JeIaeT 000OIICHHUS, BEIBOIHI.

Ornenka "4" cTaBUTCS, €CIIN VICHUK:

1. IIpaBMJIbHO MPOBOJUT HAOJIIOACHUE IO 3a/IaHUIO YUUTEIS.

2. JlomyckaeT HETOYHOCTH B XOj€ HAOJIIOACHUIA: MPU BBIJICICHUU CYINIECTBEHHBIX MPHU3HAKOB Y
Ha0JII0/TaeMOT0 00BEKTA, MPOIlecca HA3bIBAET BTOPOCTEIICHHBIE.

3. HeOpexxHO Mmu HETOYHO 0OPMIISET PE3yIbTaThl HAOIIOICHUH.

Orrenka "3" cTaBUTCS, €CIM YYCHUK:

1. JomyckaeT onHy-IBE€ TpyOble OIIMOKM WM HETOYHOCTH B TPOBEJACHUU HAOIOJICHUN TIO0
3a/IaHUI0 YUUTETIS.

2. Ilpu BBIIENIEHUN CYIIECTBEHHBIX MPHU3HAKOB y HAOIIOAaeMOro 0ObEKTa, Mpollecca Ha3bIBAET
JIIIb HEKOTOPBIC U3 HUX.

3. lomyckaeT ofHy-ABe TpyOble OmMOKH B 0)OPMIICHHH PE3yJIbTaTOB, HAOIIOICHUI U BHIBOJIOB.

OrneHka «2» CTaBUTCS, €CIU VUCHUK:

1.JlonmyckaeT Tpu-yeThIpe TpyOble OMMUOKH B MPOBEACHUN HAOIIOJICHUH TI0 3a/TaHUI0 YUUTEJIS.

2. HenpaBwiIbHO BBIIENSIET IPU3HAKK HAaOMI0aeMOoro 00beKTa, IMporecca.

3. JlomyckaeT Tpu-4eThipe TpyObie OMUOKN B 0()OPMIICHUH PE3YJILTATOB HAOIIOIEHUH U BEIBOJIOB.

Ipumeyanue. OUEHKNA C aHAIM30M YMEHUW W HABBIKOB NPOBOJUTH HAOIONEHUS JOBOJSATCS IO
CBEJICHUS yYaIIUXCs, KaK MPaBUJI0, HA MOCIEAYIOMIEM YPOKe, ITOCTIE CIaul OTYETa.

Ob6mas kaaccupuranus oMUOOK.

[Ipu onenke 3HaHUI, YMEHMIA, HABBIKOB CIIEAYET YUYUTHIBATH BCE OLIMOKU (IpyOble U HETPYOBIE),
HEIO0YETHI B COOTBETCTBUU C BO3PACTOM yYaIIUXCS.

L pyovivu cyumaromes ouwuoKuy:

- He3HAHUE OMNpeeTICHUS] OCHOBHBIX MOHSATUH, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUH , TEOPUH,
He3HaHue (opmyl, OOMIETIPUHSATBIX CHMBOJIOB OOO3HAYCHWU BENUYHH, CIUHHUI] WX H3MEpPEHUS,
HAaUMEHOBAaHUMN ITHX €IUHUIL;

- HEYMEHUE BBIICNIUTh B OTBETE TJIaBHOE; 0000IIUTH PE3y/IbTaThl U3YUCHUS;

- HEyMeHHe IPUMEHUTh 3HAHUS ISl PEeLIeHUs 3a/1a4, OObSICHEHUS SIBICHUS;

- HEyMEHUE YUTATh U CTPOUTH TpaUKH, MPUHIUITHATHEHBIC CXEMBI,

- HEyMEHHE TMOJrOTOBUTh YCTAaHOBKY WU JabopatopHOoe OOOpyIOBaHWE, MPOBECTU OIIBIT,
HaOJII0/IEHUE, C/IeNIaTh HE0OXOIMMBbIE PACUETHI UITM UCIIOJIB30BATh MOJTYYEHHBIE JIAHHBIE JIJIs1 BHIBOJIOB;

- HEyMEeHHE T0JIb30BaThCs MEPBOUCTOYHUKAMH, YU€OHUKOM, CIIPABOUHUKOM;

- HapylIeHHWE TEXHUKH O€30MacHOCTH, HEOPEKHOE OTHOIICHHE K 000pyHAOBaHUIO, MpHOOpam,
MaTepHuaaM.

K neepyovim omnocames owubku:

- HETOYHOCTh (DOPMYITUPOBOK, OMpeeNIeHUH, MOHITHI, 3aKOHOB, TEOPHil, BEI3BAHHAS HEMOIHOTOM
O0XBaTa OCHOBHBIX MPHU3HAKOB OIPEACNIIEMOro MOHSTHS WM 3aMeHoM | — 3 U3 3TUX NPU3HAKOB
BTOPOCTETIEHHBIMH;

- OIIMOKU MPHU CHATUU TOKA3aHUN C U3MEPUTENBHBIX MPUOOPOB, HE CBSI3aHHBIE C OMPEICICHHUEM
LEHBI JIeJIEHUS IIKAJIbI;

- OMOKHU, BBI3BaHHBIE HECOOIIOJICHUEM YCJIOBHI MPOBEIEHUS OMNbITa, HAOIIOACHUS, YCIOBHUI
paboThI mpubopa, 000PYIOBAHHUS;

- OIMMOKH B YCIIOBHBIX 0003HAUCHHSIX HA CXEMaX, HETOUHOCTh rpaduka;




- HepalMOHANbHBIA METOJ pelIeHHs 3a/Jadyd, BBIMOJHEHUS YacTH TMPAKTUYECKOW padoThI,
HEJI0OCTATOYHO MPOJyMaHHBIM TUIAH YCTHOTO OTBETA (HAPYILICHHUE JIOTUKU U3JI0KEHUs, TOJMEHA OT/IEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );

- HepalMOHaJIbHbIE METO/BI pa0OTHI CO CIIPABOYHON JIUTEPATYpPOH;

- HEyMEHHE pelaTh 3a/1a4u, BHIMOIHATD 3a/IaHus B OOIIEM BH/IE.

Heoouémam u asnaromes:

- HepallloHaJIbHbIe TPUEMBI BRIYUCICHUN U TIPeoOpa3oBaHuil, BHITOTHEHHS OIBITOB, HAOIIOIEHUH,
MPAKTUYECKUX 3aJaHHII;

- apuMeTHIeCKHe OMMOKH B BHIYHCIICHUSX;

- HeOpEKHOE BHITIONTHEHHE 3aIMCEH, YePTEeIKEH, cxeM, TpadUKOB, TAOJIHIL;

- opdorpaduueckue U MyHKTYallMOHHBIC OITHOKH.
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II. 7. YueOHO-MeTOAUYECKNI KOMILJIEKT:
ITeyaTHbie mocooOus.

Y4yeOunkmu:
Connn H. U. buonorus. Beenenue B Ouosormro. 5 kiacc: y4eOHHMK i1t oOmieoOpa3oBaTeIbHBIX
yupexaenuit / H. Y. Conun, A. A. [Tnemaxos.- M.: [Ipoda, 2013. — (YMK «Cdepa xu3Hm»)
Conun H. W. buonorus. )KuBoit opranusm. 6 kiacc: y4eOHHK Tl 0011e00pa3oBaTeIbHBIX YUPEKACHUIN
/ H. N. Conun. - M.: lpoda, 2014. — (YMK «Cdepa xu3Hmn»)
3axapoB B.b., Conun H.U. brosnorus. MuorooOpa3ue »KUBBIX OPraHU3MOB. 7 KJIacC: YICOHHUK JJIs
obmeoOpa3oBaTenbHBIX yupexaeHuil. M.: [lpoda, 2015. - (YMK «Cdepa xu3Hn»)
Conun H. U. buonorus. Yenosek. 8 kiacc. yaeOHUK 111 00111e00pa3oBarenbHbIX yupexaenui / H. U.
Conun, M. P. Caniua. M. P.: [lpoda, 2015 r. - (YMK «Cdepa xu3Hm»)
MamonToB C. I'. buonorus. O0mue 3akOHOMEPHOCTH. 9 Kiacc. y4eOHHMK 11 00Ieo0pa3oBaTeIbHBIX
yupexaenuii / C. I. MamonTos, B. b. 3axapos, 1. b. Aradonosa, H. . Conun. M.: [Ipoda, 2015 1. -
(VMK «Cdepa xu3am»)

PaGoune nmeuaTHblie TETPAIN:
Conun H. U. buonorus. Beenenne B Ouosnoruto. 5 kiacc: pabouast terpans k yueonuky H. M. Connna,
A. A. IlnemrakoBa «buonorus. Beenenue B 6nonoruro» - M.: JIpoda, 2013. — (YMK «Cdepa xu3Hn»)
Conun H. U. buonorusi. XXupoii opranusm. 6 kiacc: pabouas terpaar k yueoOnuky H. U. Conuna
«buonorus. XKusoit opraauzm» / H. W. Conunn. - M.: JIpoda, 2014. — (YMK «Cdepa xu3Hn»)
3axapoB B.b., Conun H.W. buonorus. MHorooOpa3sue »uBbIX OpraHu3MOB. 7 KJacc: paboydas TeTpaab
k yueOnuky B. b. 3axapoBa, H. WI. Connna «buonorus. MHOrooOpasue >KMBBIX OPTaHHU3MOBY». - M.:
Hpoda, 2015. — (YMK «Cdepa xu3am»)
Camua M. P., Conun H. U. buonorus. Yenorek. 8 kimacc: padboyas terpaap k yueonuky H. . Conuna,
M. P. Canuna «buonorus. Yenosex» - M.: Ipoda, 2015. — (YMK «Cdepa sxu3Hn»)
MamonTtoB C. I',, 3axapoB B. b., Aradponosa U. b., Conun H. Y. buonorus. Ob6mue 3akOHOMEPHOCTH.
9 kiacc: pabouas Terpans k yueonuky C. I'. MamonTos, B. b. 3axapos, . b. Araponosa, H. . Conun.
«buonorus. O6mue 3akoHOMepHOCTH.» - M.: [Ipoda, 2015. — (YMK «Cdepa xu3amn»)

Jlpyrue neyatHble U3aHUS:
AxumynikuH Y. Mup kuBOTHBIX (0€CII03BOHOUHBIE U UCKOIIaeMbl€ KHUBOTHBIE). M.: Mbicib, 1992.
AxumymkuH M. Mup )KUBOTHBIX (MJICKOITUTAIOIINE, WU 3Bepr). M.: MpIcib, 1988.
AxumymikuH Y. Mup )KuBOTHBIX (HaceKOMbIE, TAyKH, IOMAaIlIHUE KUBOTHBIE). M.: MbIcisb, 1993.
AxumymikuH Y. HeBuaumbie HuTH ipupoisl. M.: Meicib, 1985.
Axmnépoa U. A. buonorus. )Kupoii opranuszm. 6 Kiracc: TeTpajs s JTJa00paTOPHBIX paboT
caMoCTOSTeNbHBIX HaOmoaeHni Kk yueoOnuky H. Y. Conuna / Y. A .Akneposa, H. b. Ceiconsitun, H. 1.
Conun. — M.: [Ipoda, 2014.
baronkuii C. B. buonorus. )Kusoit opranusm. 6 kiacc: tectoBbie 3ananus/ C. B. baronxkwui, JI. 1.
Py6auesa, JI. U. llypxan. — M.: [Ipoda, 2014.
buonornyeckuii sHIMKIONEAMYECKUM ciaoBaph. M.: CoBerckas sHuukiIoneaus, 1986.
buonorwus. 6 xiracc: pabouas nporpamma o yueouunky H. V. Connna. YMK «Cdepa xu3am»
Konnentpuueckuii kypc/ aBT.-cocT. M. B. Koncrantunosa. — Bonrorpan: Yuurens, 2014.
buonorwus. 7 kinace: pabouas mporpamma mo yueouuky B. b. 3axaposa, H. 1. Cornra. YMK «Cdepa
xu3HN». Kornentpuueckuit kype / aBT.-cocT. M. B. KonctanTunoBa. — Bonrorpaa: Yaurens, 2014.
buonorwus. 8 kinacc: pabouas nporpamma o yueounky H.M.Connna, M.P. Carmaa. YMK «Cdepa
xu3HN». Kornentpuueckuit kype / aBT.-cocT. M. B. KonctanTunoBa. — Bonrorpaa: Yaurens, 2014.
Buonorus. 9 knacc: pabouas nporpamma o yueouuky C. I'. Mamonros, B. b. 3axaposa, 1. b.
Aradonooii, H. 1. Connna. YMK «Cdepa xu3uan». Konnenrpudecknii kype / aBT.-cocT. WM. B.
Koncrantunosa. — Bonrorpan: Yuurens, 2014.
buonorus. 8 knacc: moypounslie miansl mo yueoOHuky H.M.Conuna, M.P. Canimna «YenoBek» / aBT.-COCT.
T. B. Kozauek. — Bonrorpan: Yuurens, 2014.
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Brenenue B 6mosoruto. 5 kiacc: pabodas mporpamma no yueonuky H. 1. Conuna, A. A. [1nemakoBa
«buonorus. Beenenue B 6uonoruio»/ aBt. — cocT. M. B. Koncrantunosa. — Bonrorpan: Yuurens, 2013.
Boponuna I'. A. Tectsl mo 6uonorun. 5 knacc: k yaeoOuukam A. A. [Tnemakosa, H. . Connna
«buonorus. Beenenue B 6uosoruro. 5 knacc.» mmHui «KuBoit opranmsm» u «Cdepa xu3am» /T. A.
Boponuna. — M.: Dk3amen, 2013.

Boponuna I'. A., UBanona T. B., Kanunosa I'. C. buonorus. [Inanupyemsie pe3ynbratel. Cuctema
3a/IaHAN. 5 — 9 KJIacChl: MOcOOue I YUUTENIeH 001e00pa3oBaTeIbHBIX YUpEeKAeHUH. — M.:
[Ipoceemenue, 2013.

Bricorikas M. B. buomnorusi. )KuBoii opranusm. 6 kiacc: moypouHsie miansl no yaeonuky H. U.
Conuna/ M. B. Bricoukas. — Bonrorpan: Yuurens, 2012.

Bricorikas M. B. buonorusi. )KuBoit opranu3m. 7 Kiiacc: MoypoyHbIe IJIaHbl 10 yaeOHuKy B. b.
3axaposa, H. . Conuna. — Bonrorpaa: Yuurens, 2013.

I'ynenkoB C. U., Connn H. 1. MHOr000Opa3ue sKMUBbIX OPraHU3MOB. 7 KJIacC: TECTOBBIC 3aaHus. M.:
Hpoda, 2007.

I'ymentok M. M. buonorus. 9 kiacc: moypounslie miansl mo yueonuky C. I. MamonToBa, B. b.
3axaposa, U. b. Aradonosoii, H. 1. Connna. — Bonrorpan: Yuurens, 2012.

[IporpamMb1 0CHOBHOTO 0011IeTO 00pa3oBaHus. buonorus. 5 — 9 knacc. KoHneHTpuueckuit Kypce.
Astopet H. U. Conumn, B. b. 3axapos. M.: Jlpoda, 2013.

PeneBa H.b. buonorus. Uenosek. 8 kinacc: meroa. mocodue k yueonuky H.M. Conuna, M.P. Canmaa
«buonorus. Yenosek. 8 kiace». — M.: [Ipoda, 2012.

CemennoBa B. H. buonorus. JKupoil opranusm. 6 kiacc: TeTpajp ISl OLICHKH KadecTBa 3HAHWUU IO
ouonorun: k yueOHnky H. U. Conmna «buonorus. XXKusoit opranmsm» / B. H. Cemenmnosa, B. U.
CuBornazos. - M.: Jlpoda, 2013.

CemennioBa B.H. buonorus. 8 xmacc. Texnomormdeckue kapThl ypokoB: Metoa. moco6. — CII6.:
[TapurerT, 2003.

Cusornasos B. U. buonorus. 9 knacc: terpanp A OLEHKHM KadyecTBa 3HaHUWl: k yuyeOHuky C. I.
MamonTtoBa, . b. Aradonoroir, B .b. 3axapoBa, H. . Conuna «buomorus. 9 kmacc. OOGmiue
3akoHOMepHOCcTH. M.: [Ipoda, 2014.

CuBormazoB B. U., Koznora T. A. buomnorus. OO0mme 3aKOHOMEPHOCTH. 9 KJacc: TUIAKTUYECKHE
KapTouku-3ananus. - M.: JIpoda, 2007.

Conun H. U. buonorus. JXuBoi opranu3m. 6 Kiacc: TUAaKTHYECKUE KapTOUKU-3a1aHus K yueOHuKy H.
N. Connna «buonorus. XXusoii opranusm» / H. Y. Conun, B. H. Kupunenkora. - M.: [lpoda, 2013.
Conun H. WU. buomorums. TBom oTkpeiTHs. 6 Kiacc: anpbom-3amauHuk K ydeOHuky H. M. Conmna
«buonorus. XXusoii opranmzmy» / H. . Conun, U. b. Aradonosa. - M.: llpoda, 2013.

TomanoBa 3. A. buonorus: JKupoil opranusM. 6 Ki.. MeToaudeckoe mocobue k yueOHuky H. U.
Conuna/ 3. A. TomanoBa, B. 1. CuBormnazos. — M.: Jlpocda, 2014.

[uOynerckuii A. 1O. buomorus. O6mue 3akoHOMEpPHOCTH. 9 Kitacc: paboyas TeTpaapb K yueOHuky B.b.
3axaposa, E. T. 3axaposoii, H.U. Connra M.: [Ipoda , 2011

SkoBnesa ., SAkoBnes B. 1o cienam munysiiero. M.: JleTckas nuteparypa, 1983.

MyabTUMeIMiHAS MOJIEPKKA Kypca.
[IpuponoBeneHue. 5 kaacc: 3JIEKTPOHHOE yueOHOE N3/JaHUE: MYJIBTUMEIUNHOE MTPUIIOKEHUE K
yueOHuKy A. A. ITnemrakosa, H. 1. Conuna. - M.: Jlpoda, 2009. — CD-ROM
buonorus. XKupoi opranusm. 6 Kiacc: 3JIEKTPOHHOE yueOHOE U3AaHue: MYJIbTUMEIUUHOE TPUIIOKEHHE
k yueonuky H. U. Connna. - M.: JIpoda, 2012. — CD-ROM
Buonorus. 7 knacc. MHOrooOpasue >KMBbIX OPraHU3MOB: MYJIBTHMEIHMIHOE MPHIIOKEHUE K YICOHUKY
H.N. Conuna (anektponHoe yuebHoe). [Ipoda. @usukon, 2011.

HNuTepHeT-pecypcebi:
[Tporpamma mo 6Guonoruu. — Pexxum noctyma: http://www.drofa.ru/for-users/teacher/vertical/programms
Enunas komnexuus mudpoBbIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexum goctyna: http://school-
collection.edu.ru
DEeKTPOHHOE MPUJIOKEHHUE K YUeOHHKY. — Pexxum nocryma:
http://www.drofa.ru/catnews/dl/main/biology; http://www.drofa.ru/cat/product377.htm



http://www.drofa.ru/for-users/
http://www.drofa.ru/catnews/dl/main/biology

OobopynoBanmue:

KOMITBIOTEP, MHUKPOCKOITBI, MYJIbTHMETUITHOE 000pyI0BaHUE, JIYTIBI, KOJIOBI, TPOOUPKH, CITUPTOBKH,
JIepIKaTeId i1l IPOOMPOK, CTYIKA, CTEKIITHHAS TAJI0OUKa, TepOapuu, MyJISKH, dydelna, CKeIeThl )KUBOTHBIX U
YeJI0BeKa, pAKOBUHBI MOJUTFOCKOB, TIEPhS MITHUI], KOJUICKIIUU HACEKOMBIX, IIJI0JIOB, CEMSTH, OKAMEHEIOCTEH,
TaOJINIIBI.



