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MNOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

PaGouass mporpamma Kypca BHEYpOYHOW aesTenbHOCTH «lIpakTuueckas
OuoJiorusi: Teopusi W TPAKTUKA» COCTaBlIieHa sl 7—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ¢deneparbHOTO  TOCYAApCTBEHHOIO0  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOrOo oOmiero oOpaszoBaHus (yTBEpXKIE€H TNpHKa3oM MuHucCTEepCcTBa
npocsemieHust Poccutickoit deaeparuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— (enepasbHON  00pa30BAaTEILHOM MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepxkeHa MpukazoM MuHucTepcTBa npocBeiieHus: Poccuiickoit
®epneparuu ot 18 Masg 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MpOrpaMMbl HKCIOJIB30BAIUCH CIEAYIONIME HOPMATHUBHBIC
JIOKYMEHTBHI:

— Vka3 Ilpesunenrta Poccuiickoit deneparuu ot 28 despans 2024 r. Ne 145
«O Crparernu Hay4YHO-TEXHOJIOTHYECKOTO pa3BuTus Poccuiickoin enepannny;

— KowmmnekcHbli  IIaH MEpPONPHUATHA IO  MOBBIIIEHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOTo 00pa3zoBanus Ha nepuoi a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauun ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyanbHOCTh Kypca BHEYPOUHOU nearenbHOCTH «[IpakTuueckast Ouosorus:
TEOpHUs U MPAKTHKA» OOYCIOBJICHA HEOOXOIUMOCTHIO pa3pabOTKH CICIHATBHBIX
nporpaMM OOY4YEHHsSI W BOCIIUTAHMS, CIIOCOOCTBYIOIIMX TMOBBIIICHUIO KadyecTBa
MaTeMaTHYeCKOr0 M €CTECTBEHHO-HAYyYHOTO O0Opa3oBaHMsl, B TOM 4YHCIIE
pe1yCMaTPUBAIOIINX YIITYOJIeHHOE U3yUeHue yueOHOro npeamMera «bruonorus.

[Ipenmaraempiii KypC BHEYPOUYHOM AESATEIBHOCTH JOTMOJHSIET U PACIIUPSET
mporpaMmy Kypca Owuosorud 0a30BOro ypoBHA. Peanmuzammsi mporpaMmbl
MO3BOJISIET BBIMTH 32 paMKH M3y4eHUs] OMOJIOTUH Ha 0a30BOM ypOBHE, HCIOJB3Ys
GbopMBI, OTIMYHBIE OT YPOUHBIX, W OOECMEeYUTh O0Jiee TOJIHOE M TIIyOOKOE
H3y4eHure OMOJIOTHH.

[Iporpamma Kypca mpelycMaTpUBAaeT OpraHU3alUI0  Pa3HOOOPA3HOM
JEATEIbHOCTH OOYyYarolmuXxcsi, UX aKTUBHOCTh M CaMOCTOSITEJIbHOCTb, COYETaeT
WHIMBUAYAJIbHYIO W TPYNIOBYIO paboTy, MpeanojaracT MNpPaKTUYECKYI0 U
MCCIIEIOBATENbCKYIO JEATEIbHOCTD.

Oco6oe BuuManue B [Iporpamme ynensieTcss BBITOJHEHUIO OOYYaIOIIUMHUCS
OMOJIOTUYECKOTO SKCIEPUMEHTa — JIA0OPATOPHBIX M MPAKTHYECKUX PadOT, UTO



MO3BOJIUT UM HA MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOCHHS U (PU3UOJIOTHH KHUBBIX
OpraHU3MOB, pa3BUTh NPAKTUYECKUE YMEHUS M HaBBIKM IJIAHUPOBAHMUS,
NOJATOTOBKM,  MPOBEACHMS, aHaIM3a W  HMHTEPIpETAlMd  MOJYYSHHBIX
HKCIIEPUMEHTAILHBIX PE3yJIbTaTOB, HAYUYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL peUIeHUs TPAKTUYECKUX 3a7ad, B TOM YHCJI€ B JKU3HEHHBIX CHUTYyaIlUsX.
Oco3HaHHOE BBIMOJIHEHWE OHMOJOTMYECKUX SKCIEPUMEHTAIBHBIX pPadoT OyneT
C0cOOCTBOBATh MOBBIIICHUIO MOTHUBALMU K M3ydeHHIO Ouosoruu. IIporpammoit
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad paszIUYHbIX THUIIOB U
YPOBHEH CIIOKHOCTH, BBIMOJHEHUE MPOEKTHBIX pabOT, a TakKe IPOBElICHUE
BUKTOPUH M OpraHu3alusl TUCKYCCHI Ha BaXKHbIE STUYECKUE TeMbl. BBITOIHEHUIO
HKCIIEPUMEHTA, PEIICHUIO 3aJad U MPOBEJACHUIO JIUCKYCCUM U BUKTOPUH
00s3aTeTbHO  JIOJDKHO — TPE/IIECTBOBATh  3HAKOMCTBO  OOYYarOIIMXCS €O
CBSI3aHHBIMH 3JIEMEHTAMHU COJICP>KaHUA.

Kypc BHeypouHoii nestenbHOCTH «llpakTudeckass Ouoiorus: TEOpUs H
MPaKTUKa» MOXET OBITh HWHTEPECEH OOYYaIomUMCS, KOTOPBIC MPOSBIISIIOT
MO3HABATENIbHBI UHTEPEC K U3YyYEHUIO OMOJIOTUU M, BO3MOXHO, PacCMaTpUBAIOT
BBIOOp mpodeccur, CBSI3aHHOM C TNPUMEHEHHEM OWOJOTHYECKUX 3HAHUU.
OcBoeHue MporpaMMbl Kypca IOMOXKET OOyYaroluIuMcCsi TOJATOTOBUTHCS K
M3YUYEHUIO OMOJIOTUU Ha yriyosieHHOM ypoBHE B 10—11 knaccax.

Heab u 3a7a4u Kypca

Ileas IIporpammbl — oOecleyuTh WHIWBHIyaJIbHBIC IOTPEOHOCTH
oOyJarommxcs B HW3YYeHMH OWOJIOTMHM IO BOMPOCaM, BBIXOASAIIMM 3a pPaMKH
0a30BOT0 YPOBHSI.

[Iporpamma  y4YuTBIBa€T  TICHXOJOTO-TIEIarOTUYECKHUE  OCOOCHHOCTH
COOTBETCTBYIOLLIEH BO3pacTHOM Kareropuu oOydaromuxcsi. Ee ocBoeHue
CIIOCOOCTBYET pa3BUTHUIO MHTEpeca K H3yYyeHHUIO Ouojorun u  cdepam
JESITEIbHOCTH, CBSI3aHHBIM C OMOJIOTHEN, MOTHBAIMM K OCO3HAHHOMY BBIOOpPY
COOTBETCTBYIOIIETO PO M HAMTPABICHHOCTH JAIBHEUIIIETO 00yUICHHUS.

N3yyeHnne Kypca HanpaBJieHO HA pa3BUTHe y 00y4aIOIMXCS:

— CHCTEMbl OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPa, KaK OCHOBBI JIJI1 TOHUMaHUS TIPOIIECCOB, MPOTEKAIOIINX B KUBOMN
IPUPO/JIE, SKOJOTUYHOTO OTHOIICHHUS K MIPUPOJIE U €€ MHOT000pas3uio;

— HMHTepeca K NPOAODKEHHIO OOY4YeHHMs Ha YpOBHE CpPETHEro OOIIero
oOpa3zoBaHus.

B pamkax pemeHHsi OCHOBHBIX 3aaau [IporpaMMbl J0JI’KHO OBITH
ob0ecmeveHo:

— mnpuoOIIeHne oOyJaromMXcsi K CaMOCTOSITEIbHOW TIO3HABAaTEIbHON W
MCCJIEIOBATENLCKON JEATETLHOCTH, K HAYYHBIM METOJ[aM TIO3HAHUS;



— (opmupoBaHre MOTHBAIMM M Pa3BUTHE CIOCOOHOCTEH K W3YYCHUIO
OHOJIOTHH,

— (QopMupoBaHuE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa, HUCIOJIb3ysl 3HAHUS W OIBIT, IOJYyYCHHbIE MPU H3yYCHUU OUOJIOTUH,
OPUMEHATh UX IpPU PEIICHUH MpoOJeM B TOBCEIHEBHOM KHU3HU M TPYAOBOM
NEeSATEIbHOCTH;

— OCO3HAaHHME O0YYAIOUTUMUCS IEHHOCTH OWOJIOTMYECKUX 3HAHWUN B KU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
MPUHOCSIIUX BPE OKPYKAIOIICH cpejie U 3I0POBbIO JIIOIEH;

— proOpeTeHre 00YYAIOIIMMHUCS OMbITa CAMONO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl Pa3JIMYHBIX BUIOB JEATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuoNOTHSA: TEOpUS U TMPAKTUKA»
paccurMTaHa Ha peanu3anuio B TeueHre 102 yueOHbIX YacoB B paMKaxX BHEYPOUYHOU
nestenbHocTH B 7-9 kiaccax (34 ywaca B 7, 8 u 9 knacce). Kypc mMoxer ObITh
UCIONB30BaH Juisl  oOoramieHuss 0a30BOro Kypca OMOJOTMM — IPaKTHKO-
OPUEHTHUPOBAHHBIM  COJEP)KAHMEM W  AKTUBHBIMHM BHJAMH  JI€ATEIBHOCTHU
oOydJarommxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIbHBIM U METOJUYECKUM MPUMEPOM ISl
COCTABJICHHMSI M€IaroraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHeypouHOH AesitenbHOcTH «lIpakThueckass OMOJIOTHA:
TEOpHUsT W TMPAKTHUKa» HaNpaBlieHa Ha JOCTHXKEHHUE pe3yJIbTaTOB, KOTOPHIE
JOTIONHSIOT W YyrIIyonsroT chopMyaupoBaHHbIe B (enepanbHON  pabouei
mporpamme 1o yuyeoHomy mnpeamery «buosnorusy» (0a30BbIi ypoBEHB) TpeOOBAHUS
K IIPEMETHBIM pe3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT WHAUBUIAYAJIBHYIO M TPYIIIOBYIO padoTy.
CTpyKTypUpOBaHUE TEMATHYECKOTO IJIaHUpoBaHMs B [Iporpamme cOOTBETCTBYET
NOPSJIKY M3Y4YEHUs pa3[eioB U TeM OMOJIOTMM Ha 0a30BOM YpPOBHE B OCHOBHOM
HIKOJIE U 00ECIEeYMBAET TEM CaMbIM NPEEMCTBEHHOCTh YPOUYHOM M BHEYPOUYHOM
nestenpHOCTH. [lpemmaraemeiit B [IporpamMme mnepedeHb 3KCHEPUMEHTATBHBIX
UCCJIEIOBAaHUM SIBJIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEaeT BbIOOP MPOBEACHUS
HKCIEPUMEHTOB M HCCIIECJOBAHUA C Y4E€TOM HWHIUBUAYaIbHBIX OCOOCHHOCTEH
0Oy4Jaronnxcsi, OCHaIICHUs] KaOuHeTa OMOJI0TUN y4eOHBIM 000pYAOBaHUEM.

[IpensioxkeHHbIE 2JIEMEHTHI COACPKAHUS U BUABI I€ITEIbHOCTH MOTYT OBIThH
KOHKPETU3UPOBAHBl C YYETOM MHJIMBHUAYAJIbHBIX 3alpPOCOB  OOYYaOIIHUXCH.
Pacmmpenue conxepkaHUsT W BHJIOB JIEATEIBHOCTH CBA3aHO C BO3MOXHOCTBIO
BBIOOpA MENaroroM pasIMYHBIX BAPUAHTOB y4eOHO-METOAUYECKOro oOecreueHus



Kypca, a TaKkXe C CYIIECTBYIOUIMMH YCIOBUSMHU IIKOJIBHOW HH(OPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jliia 3HakoMcTBa oOyyaromuxcs ¢ NpoeccusiMi, CBA3aHHBIMU C OMOJIOTHEH,
Y MOBBILLIEHUS UX MOTHBALIMU K U3YYEHHUIO OMOJIOTMH PEKOMEHIYETCSl BKIIOUUTD B
IIPOTpaMMy JKCKYpCHM Ha TMPEAIPUATHsS, B PETHOHAIBHBIE MY3€H, BY3BL.
CopeprxarenbHble 3JIeMEHTHI [IporpaMMbl MO3BOJISIFOT OPraHW30BaTh HA UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENbCKYIO ACATEIBHOCTD, pPE3YyJbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
WUHVMBUAYAIBHBIX IIPOECKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBbHOCTH
«JTPAKTHYECKASA BUOJIOTUA: TEOPUSA U IIPAKTHUKA»

7 KJIACC

Pa3nen 1. BBenenue

[utonorusi — Hayka o kierke. CoBpeMeHHasi KIETOYHAs TeopHusl.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKU. Bupyconorus. IlpaBunma pabGoTel co
CBETOBBIM MHUKPOCKOTIOM. Mertonuka MIPUTOTOBJICHUS BPEMEHHBIX
MHUKPOIIPETIapaToB.

Ilpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIUHU: MPUTOTOBJICHHE
BPEMEHHBIX MpemapaToB W padora ¢ Mukpockonom. OdopmieHue pe3ynbTaToB
paboOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Mukpobuosoruss — Hayka O MHKpoopranusmax. JKu3HEAesITeIbHOCTh
Oaxtepuil. [luanobakrepuu, ux poJib B pupoae. Apxeu, X OTINYHsI OT OAKTEpUil.
3HaueHue OakTepuil U apxell B IpUPOJIE, FBOTIOLUN U OMOT€OXUMUYECKUX [IUKIIaX.

IKcnepumeHmanvHoe uzyyeHue Mop@onocuu OaAKmepuarbHblX KilemoK U
KOJOHUU bakmepuil.

Pa3znen 3. MHoroodpasue 0THOKJIETOYHBIX 3YKAPHOT.

MHuoroo0pa3ue npocteiimx. 3a00jieBaHusl, BEI3bIBAEMbIE OJHOKIECTOUHBIMH,
UX NMpopuUIaKTUKA.

OKcnepumenmanbHoe — usydeHue — CMpoeHus U JHCU3HeOesImelbHOCmU
IIpocmetiwiux.

Pewenue  npaxmuueckux 3a0au Ha  y3HaGawue  NPOCMEUWUX  HA
MUKponpenapamax.

Paszgea 4. ApxemjiacTuIHbIe, HIH «PACTEHUD)

boranunka — Hayka O paCTEHUsX.

CoBpeMenHas kiaccuukanusa. OcoOEHHOCTH CTPOEHHUS W MHOTrooOpasue
PaCTUTENBHBIX KJIETOK. IIpocThIe U CIIOKHBIE TKaHU. PacTUTENBHBIA OPraHUu3M Kak
€MHOE LIETI0E.

CnopoBble pacTeHusl. ANbrojiorusi — Hayka o Bojopocisix. Bomopocou —
HeTakcoHOMuYeckas rpynmna. OCOOEHHOCTHM CTPOCHHS, pPa3MHOXKEHUS U
YKU3HEHHBIX LIUKIJIOB Bojgopocieil. bypsie Bomopocnu. Ux nonoxeHue BHE LapcTBa
pacreHuii. [IponcxokIeHue BBICIIMX PACTEHUM OT XapoOBbIX BOJOPOCIEH.
MoxoBuanbie. CTpoeHUE, KUZHEEATENbHOCTD, )KM3HEHHbIE [IUKJIbL. [leueHouHnKN
17} AHTOLEPOTOBBIE. [InayHOBHUIHBIE. Penykuns ramerodura.
[TamopoTHuKOBUAHBIE. CTpOCHHE, KU3HEHHBIN HUKII. CEMEHHBIE PACTEHUS.



DKcnepumenmanbHoe usyueHue Mop@oioul U aHamomuy Kiemox, mraueu u
0pP2aH08 pacmeHUull pasiuyHblX CUCIEMAMUYECKUX KAme2opuu.

Paznen 5. CTtpoeHue u :KU3HEAEATEILHOCTh CEMEHHbBIX PaCTeHU

Kopenb. 3oHbl KOpHS. BereratuBHoe pa3smMHOXKEHUE. BuaonsmeHeHus
opraHoB pacrenuid. Ilober m mouka. Pa3sHooOpasme moOeros. Jluct. AHatomus
mucta. YcreuuHbld anmapar. Credenb. Knaccuukanus LBETKOBBIX PACTEHHM.
OTauuuTenbHbIE  TMPU3HAKM  PACTEHHM  pa3HbBIX  CEMEUCTB:  3OHTUYHEIE,
AmapwucoBbie, Opxuganbie. @opMmysibl U JUArpaMMbl ILIBETKOB Pa3IMYHBIX
CEMEHCTB.

IKcnepumenmanvHoe usydenue mopgonocuu, amamomuu u Quuoiouu
0pP2aH08 YBEemMK08020 PACHEHUSL.

Pewenue s6pucmuueckux 3adau.

Paszgeu 6. JxoJiorust pacrenuii. PacteHusi B NpUpPOAHBIX CO001IECTBAX

DKOJIOTMYECKUE TpyNIbl pacteHud. lIpsMoe M KOCBEHHOE BO3JECHCTBUE
OpraHu3MoB Ha pacteHus. Puszocdepa. Mukopuza. 3eleHble YI0O0pEeHHUS.
®dutonenos. buoneno3. Oxocucrema. buopasznoodOpasue. Dropa.Pemenue
CUTYallMOHHBIX 3a7a4.

Pewenue cumyayuonnwvix 3adau.

OKcnepumenmanvHoe — usyueHue  0COOEHHOCmeU  CMpPOeHus.  paAcmeHull
PA3UYHBIX DKOJIO2UYECKUX SPYNN.

Paszges 7. PacTuTe/IbHBIA MUP U AeATEJIbHOCTH YeJ10BeKAa

Ortanbl  pa3BUTHUS  pacTuTenbHoro wmupa. IlaneobGoranmka. LleHTpbI
MHOTO00pa3usi U TPOUCXOXKIEHUSI KyJIbTypHBIX pacTteHud mo H.M. Basuioy.
[TponoBosibcTBEHHAsE 0€30macHOCTh U OaHKK ceMsiH. CeleKIUs U OMOTEXHOJIOTHSI.
Pacrenus ropona.

IJKchepumenmanvHoe uzyueHue KyasmypHulx pacmeHui.

8 KIIACC

Paszgea 1. I'pudbl u rpu6ono100HbIe OPraHU3MbI

Muxkonorus. I'pynmsl rpu6oB. CtpoeHue rpub0B pa3HbIX CUCTEMATHYECKUX
rpynn. Mukopusa. IlnecHeBsie rpubObl. ChemoOHBIE € SJOBUTHIE TPHUOBL.
3uromunetsl. AckomuieTsl. bazugonmunersl. OoMuileTel. JIMmanHuKH.

OKcnepumMeHmanpbHoe — U3Y4eHue - CMpOeHUs,  HCU3HeOesmenbHOCmuU U
MHO02000pa3zus 2pub08 u TUUAUHUKOS.

Pa3nen 2. JKuBoTHEBIE

30050TUs1 — HayKa O KUBOTHBIX. OOIIME U CHeIUaIbHbIE METOIbI U3yUCHHUS
*KuBOTHBIX. [Ipodeccuun, cBszaHHbie ¢ 300Jorueld. OCOOEHHOCTH CTPOEHUS



KUBOTHOM KJIeTKku. OCOOEHHOCTH KMBOTHBIX TKaHel. OpraHbl U CUCTEMBl OPTaHOB
#KUBOTHBIX. DopMma Tena. Cummerpus. PazmMepbl KUBOTHBIX.

IKcnepumenmanvbHoe uzyueHue Kiemok U mKkaHeu HCUSOMHbIX.

Pewienue sxcnepumenmanvHulx 3a0ay Ha onpeoenenue muna mKaHu.

Pa3znen 3. CTpoeHue u :Ku3HeAeATEILHOCTD *KUBOTHOT0 OPraHU3Ma.

Opranu3MeHHbI YPOBEHb OPTraHU3ALUM KU3HH.

[lutanue: SHAOIMTO3 W HK30IMTO3; OCOOCHHOCTH MHUTAHUS >HKUBOTHBIX.
Jpixanue: cnocoObl MOJyYEHUs KUCIOPOJa, JTbIXaHUE B PAa3HBIX Cpeaax >KU3HHU.
TpaHCIIOPT y JKMBOTHBIX: MOJIOCTH TE€Ja, HBOJIOLMS IOJIOCTH TeJla JKUBOTHBIX,
CBS3b C CHCTEMOM TpaHCHOpTa. BbiaeneHune: OCMOC, THUIBI BbIIEIUTEIBHON
CUCTEMBI, CBSI3b BBIJICIUTEIBHON CHUCTEMBI C THUIIOM MOJOCTH Tena. Omopa u
JBUKEHUE: THIIPOCTATUYECKHM, HApY X HBIM, BHyTpeHHHI ckenet. [lnaBanue, Oer,
nojer. Perynsanus mpoueccoB KU3HEAESATEIbHOCTH: THUIbI HEPBHOW CUCTEMBI Y
JKUBOTHBIX,  TyMoOpajbHasi  peryysinusd.  Pa3mMHOXeHME Yy  KHUBOTHBIX:
Pa3aeIbHOIIOIOCTD, MTAPTEHOTEHES.

IKCnepumMeHmanvbHoe U3yueHue cmpoenuss U (QYHKYUOHUPOBAHUS OP2AHO8 U
cucmem op2ano8 HCUBOMHDbIX.

Pewenue 36pucmuueckux 3a0au no meme ovixanue, Hep8HAS U 2YMOPAIbHASA
pezyaayusi.

Pa3znen 4. PazHooOpa3ue :KUBOTHBIX

JIByxcnoliHple W TpexciouHsle KUBOTHblE. Tum Ilnockme, Kpyrmeie,
Kompuateie wepBu. Tun Mommtocku. Tun Unenucronorume. Tunm Xopnosble.
Pa3noobpa3ue u sBomtornus [1o3BoHOUHBIX KXWMBOTHBIX. Hankiacc Peiowl. Kiace
3eMHOBOAHBIE. AMHUOTHI. [IpecMbikaronuecs. [Ituipl. MiekonuTaromniue.

IKCcnepumeHmanvHoe U3ydeHue GHeuHe20 U  BHYMPEHHe20 CMPOEHUs.
JHCUBOMHDBIX.

Paznen 5. IBosronus 4 3K0JIOTUA KUBOTHBIX

DBOJIOIMS OECITO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Cpena oOuTaHus u
HKOJIOTHYECKas HUIA. 3aKOH ONTUMYMa. 3aKOH JIMMUTUpYoIIEro (hakrtopa. 3akoH
HKOJIOTMYECKON HWHAMBUAYaJlbHOCTH BUIOB. IlpaBmiio Aumnena. Ilpasuio
beprmana. Amanranuu )KUBOTHBIX K cpefie ooutanusd. [lapazutuzm.

DKcnepumeRmanbHoe u3yyeHue IKOI02UYECKUX hakmopos.

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

Benenne mnpombicia  KMBOTHBIX Ha  OCHOBE  HAy4yHOro  IMOAXOJA.
OnomamauBanne KUBOTHBIX. Cenexkmusa. IItunesoactBo. JKHMBOTHOBOACTBO.
JKuBotnbie-BpeauTend. CUHAHTPOIHBIE BUABI KUBOTHBIX. AJanTanus KWBOTHBIX
B YCIIOBUSIX TOPOJA.

Hccnedosanue 63aumooericmeus HcuU8OMHbIX U 4el08eKd.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe eocnumanue: TOPAOCTb 3a BKJIAJ POCCHUHCKHX H
COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHMUYECKON HAYKH;

2) epadicoanckoe gocnumanue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JESTEIIbHOCTH IIPU BBIIIOJIHEHUU UCCIIE0BAHNUN U MIPOEKTOB;

3) yennocmu HAY4YHO20 NO3HAHUA: OPUEHTAIMsI HAa COBPEMEHHYIO CHUCTEMY
HAy4YHBIX IPEACTAaBICHU 00 OCHOBHBIX OHOJOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBA35IX 4YEJIOBEKAa C IMPUPOAOH, pa3BUTHE HAyYHOU JHOOO3HATEIBHOCTH,
MHTepeca K OMOJOrHYecKoi HayKe, HaBBIKOB HCCIIE0BATEIbCKOMN IEATEIHHOCTH;

4) ¢opmuposanue Kyrbmypvl 300p06bsi. OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 3J0POBBII 00pa3 KU3HU, COOJI0IEHNE TTPaBUII
0e30MmacHOCTH, B TOM 4YHCIE, B TOM 4YHCJIE COBEPLICHCTBOBAHHE HABBIKOB
0€3011acHOr0 MOBEJEHUS B IPUPOIHON CpELIE;

5) mpyooeoe 6ocnumaHue: aKTUBHOE YYacTHE B PEIICHUU MPaKTHYECKHUX
3aJa4  OMOJIOTMYECKOM M  SKOJOIMYECKOM HalpaBlIEHHOCTH, MHTEpeC K
PaKTUYECKOMY M3YyUEHHIO PO(decCHid, CBSI3aHHBIX ¢ OMOJIOTHEN;

6) sKonoeuueckoe socnumanue: 0OCO3HAHUE FKOJOTUYECKHUX MPOOJIEM U MyTel
UX PpEIICHHs; TOTOBHOCTh K Y4YaCTUIO B TMPAKTUYECKON AESATENbHOCTU
HKOJIOTUYECKOM HAMPaBIEHHOCTH; IEHHOCTHOE OTHOILLIEHUE K POJIHON IPUPOJIE.

METANPEIMETHBIE PE3YJIbTATDI

1. Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE y4eOHbIe 1eiiCTBUA

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBJIAITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKH OHOJOTMYECKHUX
00BEKTOB;

npeajaraTb KPpUTEPUU M BBIABIATH 3aKOHOMEPHOCTH WM TMPOTHUBOPEUHUS B
paccMaTpuBaeMbIX akTax;

BBISIBJIATH JACPUIUTHl UH(POPMALMM, JaHHBIX, HEOOXOIMMBIX ISl PEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBJISITH MPUUYMHHO-CIICICTBEHHBIE CBA3M MPU H3YYEHHH OHOJIOTUYECKUX
SBJICHUH U MPOLIECCOB, (POPMYINPOBATH TUIIOTE3bI, 1€JIaTh BHIBObL;

CaMOCTOATENIbHO BBIOMpATh CMOCOO peleHus Yy4yeOHOM OMOIOrH4ecKoi
3alayd  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUICHUs, BBHIOMpATh HauboJee
MOAXOJSIINNA C yUETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

2) Bazosvle uccaieoosamenvckue oeticmsusi:



IPUMEHATH METO/bl HAYYHOT'O MO3HAHUS KUBBIX OPraHU3MOB M IPOIIECCOB
Ha SMIIMPUYECKOM U TEOPETHUYECKOM YpPOBHSAX B y4eOHOW MO3HABATEIbHOU U
UCCJIEN0BATENIBCKON AEATEIbHOCTH;

aHaJIM3UPOBaTh (DAaKThI, BBIABIATE U (GOPMYJIMPOBATH IPOOIIEMY, ONPEIEIIATh
1edb U 33Ja4H, COOTBETCTBYIOIINE PELICHUIO MPOOJIEMBI; MTpeaaraTb rUIoTe3y 1
OCYULIECTBJISITh €€ MPOBEPKY; MPOBOAUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIYKCIICHHS, MOJIEIMPOBAHUE, HAOIIOACHUS U IKCIEPUMEHTBI, CAMOCTOATEIBHO
IPOTHO3UPOBATh PE3YNbTaThl, (OPMYIUPOBAaTH OOOOIIEHUS U BBIBOJBI IO
pe3yibTaTaM IPOBEACHHOTO OMNbITA, HCCIEHOBaHUSA, COCTAaBIATH OTYET O
pojeslaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMyJsipHasl JUTeparypa OMOJIOrMYECKOr0 COAEpaHUs, CIIPABOYHBIE MOCOOUS,
pecypcbl MaTEepHETA);

IPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TOHUCKE H
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

OPUMEHATh 3HAKU U CUMBOJIBI, (JOPMYJIbl, aOOpeBUATYphl, HCIOIb30BaTh U
npeo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC Y4YeOHbIC 1eiiCTBUA:

nyOJUYHO  BBICTYNATh €  MPE3EHTALME  pe3yJbTaTOB  BBIIOJIHEHUS
OMOJIOTMYECKOTO  DKCIIEPUMEHTa  (MCCIIEOBATENbCKOM  JIAOOpAaTOPHOM WM
MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA);

IUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHOM pabOThl, OIMpeNesiTh CBOI pOJIb,
pacnpenesnsaTh 3a1a4d MEXI1y WICHaMH TPYIIIIbI;

BBIMOJIHATh CBOK 4YacTb pabOThl, KOOPAMHHUPOBATb CBOM JIEUCTBUS C
JNEUCTBUSMM JIPYTUX YWICHOB KOMAaH/Ibl, ONPEAEIATh KPUTEPUU IO OLICHKE KauecTBa
BBITIOJIHEHHOHN pa0OThI;

pemaTh BO3HUKAIOLIME NPOOJEeMbl Ha OCHOBE yyeTa OOLIMX HHTEPECOB U
COIJIACOBaHUS MO3UIIMNA, yYaCTBOBATh B 00CYKI€HUN, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U IpYruX (opMax B3auMOJEUCTBUS.

3. PeryJsiTuBHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

COOTHOCHUTBH CBOM JEHCTBHUSA C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIATh
CaMOKOHTPOJIb €S TEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIbBHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

7 KJIIACC

K koniy oOyueHusi B 7 Kjacce NMpeaMETHBIE Pe3yabTaThl M3y4eHHUS Kypca
BHEYpOUHOIl nearenbHOCTH «lIpakTudeckass OWUONOTHS: TEOpPUS U MPAKTUKA»
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

1) xapakTepu3oBaTh pa3zesibl 00TAHUKHU, ONIEPUPOBATH 3HAHUSIMU aHATOMMUH,
TUCTOJIOTUU U (PU3UOJIOTUU PACTEHUM;

2) nupuMeHSATh OWOJOTMYECKHE TEPMHUHBI M TOHATUS (B TOM YHCIE:
IUTOJIOTHSI, DKOJIOTHSI PACTCHUM, MUKPOOUOJIOTHS, TPOTUCTOJIOTHS, CYNEeprpyIa,
pacTUTeIbHOE COOOIIECTBO, CIIOPOBBIE PACTEHHUS, CEMEHHBIE pACTEHHUs) B
COOTBETCTBUH C MOCTABJIICHHOM 3aJa4eii;

3) onmChIBaTh OCOOEHHOCTH CTPOCHUS U KU3HENIEATEIHLHOCTH PACTUTEIHHOTO
OpraHu3Ma;

4) paznuuarth BHYTPEHHEE CTPOEHHE OPraHOB PACTEHUN Ha MOINEPEYHbIX U
IPOAOJBHBIX CpE3ax;

5) onuckIBaTh KUBbIE U TepOapHble SK3EMIUIAPBl PACTEHUIN MO IUIaHY, YacTH
pacTeHUH 10 M300paKEHUsIM, CXEMaM, MOJEISAM, MyJsbKaMm, peabedHbIM
TabINIAM;

6) XapakTepu30BaTb OCHOBHBIC TPYMIBl OJHOKJIETOYHBIX OPTaHW3MOB U
BBISIBJISITH MEKIY HUMU 3BOJIOIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOp(HOPU3NOIIOTUYECKUE —aJanTaluu
(BUIOM3MEHEHUs OpraHOB) pACTEeHUM K pa3IUMYHbIM YCIOBUSIM OOWUTaHUS,
HAXOJMTb CBSI3U MEXKY CTPOCHUEM OpTaHa U BBINOIHIEMON UM (PYHKLIHEH;

8) BBIMOJIHATH MPAKTUYECKUE M JIaDOpaTOpHbIE PadOTHI MO Mopdojoruu u
dbusznonornu pacTeHUil, CUCTEMATHKE pPACTCHUMU, albrOJOTHH, MHUKOJIOTUU W
MUKpPOOHOJIOTHH, B TOM 4YHCIE pPabOTBl C MHUKPOCKOIIOM C TIOCTOSTHHBIMHU
(pukcHpoBaHHBIMU) W BpPEMEHHBIMH MHUKpONpENapaTaMu, HCCIEAOBATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U HHCTPYMEHTOB IIU(GPOBOI TabOpaTOpHUU;

9) onepupoBaTh 3HAHUSMHU O IPUYUHAX PACTIPOCTPAHEHHBIX MH(EKIIMOHHBIX
Oomne3Hel pacTeHHid, TOHUMATh MIPUHITUIIEI OOPHOBI C MATOTEHAMU U BPEAUTEIISIMH
pacTeHu;

10) mpuMeHsATh TMONydYeHHBIC 3HAHUS JJIs BBIPAIIMBAHUS U Pa3MHOXKEHUS
KYJBTYPHBIX PAaCTCHHUIA;

11) craButh mpocTeiiimme OHOIOTHYECKHE OTBITHI U AKCIIEPUMEHTHI;

12) coOmomath mpaBuia O€30MACHOTO TpyAa MpH paboTe C y4eOHBIM H
71a00paTOPHBIM 000PYIOBAaHUEM B COOTBETCTBUU C HHCTPYKIUSAMU;



13) wucmonb3oBaTh 3HAHUS O TMPHU3HAKAX CEMEIHCTB JABYIOJBHBIX U
OJIHOJOJBLHBIX PACTEHUH JIJIsl OMPEIETICHUS UX CUCTEMAaTUYECKOTO MOJIOXKEHUS;

14) BbIAENATH CYHIECTBEHHBIE NMPU3HAKU CTPOCHUS U KU3HEIEATEIHbHOCTH
pacteHuii, 6akTepuit, apxeil, rpuooB;

15) BBIIBASATH 4epThl MPUCHOCOOJECHHOCTH PACTEHHM K cpeae OOMTaHuA,
3Ha4YCHHE FKOJOTHUECKUX (PaKTOPOB AJISI PACTEHUH;

16) xapakTepu30BaTh PaCTUTEIbHbBIE COOOIIECTBA;

17) mpuBOAUTh TPUMEPHI KYyIbTYPHBIX PACTEHUN W WX 3HAYCHUS B KU3HH
4eJI0BeKa, ONePUPOBAThH

18) moHUMAaTh MPUYMHBI BOSHUKHOBEHMS SKOJOTUUECKHX MPOOIeM U 3HATh
Mephl OXpaHbl PACTUTEIHLHOTO MUpPa 3eMJIH.

8 KUIACC

K koniy oOyuenusi B 8 Kiacce IMpeaMETHBIE pe3yabTaThl M3YUYCHHs Kypca
BHEYpOUHO#l nearenpHOCTH «lIpakTudeckass OWONOTHS: TEOpPUS U TPAKTHUKA»
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

1) ucnonb30BaTh 3HAHUS IO 300J0TUM M MUKOJOTUU JJIA CBSA3H C JPYTUMH
HayKaMU U TEXHUKOMH;

2) XapakTepu3oBaThb MPHUHIUIBI KIACCU(UKAIIMU IKUBOTHBIX, BHUJ Kak
OCHOBHYIO CHCTEMAaTHUYECKYIO0 KaTETOPHIO, OCHOBHBIE CHCTEMATHUYECKUE TPYIIIBI
KUBOTHBIX;

3) mnpuMeHSTh OHOJOTMYECKUE TEPMUHBI U TOHATUSA (B TOM 4YHUCIE:
MUKOJIOTHSI, JKOJIOTHS >KUBOTHBIX, JTOJOTHS, TMaJ€0300JI0THS, MapTEHOTEHES,
pediiekc) B COOTBETCTBHH C TIOCTABJICHHOM 3a/1auei;

4) packpbiBaTh 00IIIME MPU3HAKU KUBOTHBIX U IPUOOB, YPOBHHU OpraHU3AINU
KUBOTHOTO ¥ TPUOHOT0 OpPraHu3Ma;

5) cpaBHUBATH )KUBOTHBIE TKAHU U OPTaHbl dKUBOTHBIX MEXTY COOOM;

6) cpaBHHMBaThb CHUCTEMbl OpPraHOB MEXAy COOOW M  ONpeAeNiTh
3aKOHOMEPHOCTH CTPOEHHSI CUCTEM OPTaHOB B 3aBUCHUMOCTH OT BBITIOJIHIEMON UMHU
dyHKuMY;

7) BBIABIATH NPUYUMHHO-CIECJICTBEHHBIE CBSI3M  MEXIY CTPOCHHEM,
KUZHEACATENIbHOCThIO M cpeAod  oOWUTaHUS  >KMBOTHBIX  HM3y4aeMbIX
CUCTEMATUYECKUX TPYIIIT,

8) BBIMONHATH TMpaKTUYECKUe W jaboparopHbie paboThl MO Mopdoaoruu
rpuOOB, M0 MOPQOJIOTUH, AHATOMHUHW, (UZHOJOTHH W TOBEICHHUIO >KHBOTHBIX,
UCCJIeIOBATENbCKUE PA0OTHl B TOM YHCJIE C HCIOJIB30BAHMEM MPUOOPOB U
WHCTPYMEHTOB LM POBOIL J1abopaTopuu;

9) ycraHaBiIMBaTH B3aMMOCBSI3M MEXKIY THUIIOM TIOJIOCTH TeJla, THUIIOM
KPOBEHOCHOW M BBIJICIIUTEIIBHON CUCTEM;



10) packpsIiBaTh poJib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX IKOCHUCTEMAX U
cooOI1ecTBax;

11) wucnonp3oBaTh METOAbl OHOJIOTMHM: TPOBOAUTH HAOMIOJEHUA 3a
KUBOTHBIMH, ONHUCHIBATh OPTaHbl M CHUCTEMBbI OPraHOB >KMBOTHBIX, IMPOBOJUTH
MpOCTEHIINE OMOJIOTUYECKHUE OTBITHI M IKCIIEPUMEHTHI.

9 KJIACC

K kxoHiy oOyueHust B 9 kjacce NMpeaMETHBbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYpPOUHOUl jesTenbHOCTH «lIpakTuyeckas OWOJIOTHS: TEOpHs M IPAKTUKA»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu30BaTh HAYKH O YEJIOBEKE U UX CBI3b C IPYTUMU HAyKaMU;

2) OOBSACHATH POJICTBO YEJIOBEUECKHX pacC, OCHOBHBIE ATambl U (DAKTOPHI
HBOJIIOLIMY YEJIOBEKA,

3) nOpuUMEHATh OWOJIOTMYECKME TEPMHUHBI M TIOHATHS (B TOM YHCIE:
aHTPOIOJIOTHS, MUKPO(DIOpa, MUKPOOHOM, MUKPOCUMOHMOHT, I'€H, I'€HETUYECKas
WHXEHEpHsi, ONOTEXHOJIOTUs, aJliellb, TeHOTHUII, (PEHOTHUII, CKpEUIUBaHUE, MyTalus,
XpOMOCOMa, T€EHOM) B COOTBETCTBUU C IIOCTABJIICHHOM 3a/1a4eH;

4) TpoBOAUTH ONUCAHUE KJIETKH, TKAaHU, OPraHoB, CHUCTEM OpPraHoOB,
OpPIraHM3MOB I10 BHEIIHEMY BUY (M300paKEHUIO), CXEMaM;

5) cpaBHUBATh KJIETKH Pa3HbIX TKaHEH, IPYII TKAHEH MEXIy co0Oii, AenaTh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,

6) cpaBHUBATh MUTO3 U MEWO3;

7) XapakTepu30BaTh OCHOBHBIE TMOJIOKEHHS KJIETOYHOW TEOpHH, 3aKOHBI I
Mennens, 3akoH Xapau—BaitnOepra;

8) wuchonb3oBaTh OHOJOTMYECKHME MOJENW JIs aHajlu3a OCOOEHHOCTEH
CTpOeHMSI U QYHKIMOHUPOBAHUS OPTaHOB M CUCTEM OPI'aHOB YEJIOBEKA;

9) OOBSACHSTH HEUPOTyMOPaJIbHYIO PETYISLNIO ITPOLIECCOB
KU3HEIEATEeIbHOCTH OpraHu3Ma YeJI0BeKa;

10) cpaBHUBaTh OE3yCIOBHbBIE U YCIOBHBIE pe(PIIEKCHI;

11) paznuuath HaclEeACTBEHHbICE U HEHACJECACTBEHHbIC (MHQPEKIIMOHHBIE,
HenH(DEeKIMOHHbIE) 3a00JeBaHUsI  YEIOBEKa, OOBIACHITH 3HAYEHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHNN YEITOBEKA,;

12) OOBSICHAT, TPUYMHBI HACIEACTBEHHBIX 3a0O0JICBaHMI  YEJIOBEKa,
IOPUHLIAIIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJIOB, 3TUKH OHOMEIULUHCKUX
HUCCICAOBAHUM;

14) pemath Ka4e€CTBEHHbIE U KOJIMYECTBEHHbIE 33/1a4H, UCTIOJIb3Ys] OCHOBHBIE
MOKa3aTelld 3/I0pOBbsl UEJIOBEKA, MPOBOAUTH PACUEThl U OLICHUBATh MOJYYECHHbBIC
3HAUYCHUS;

15) BnageTh npuemMamMu OKa3aHUs MEPBOM MOMOILHU YEIOBEKY;



16) wmcmonb30BaTh METOABI OWOJOTHUH TIPHU BBHITIOJHEHUN MPAKTHYECKUX H
7a00paTOpHBIX paboOT, B TOM 4YHCJIE€ pabdOT C WCIOJIB30BAaHHUEM MPHOOPOB U
WHCTPYMEHTOB ITU(POBOH JTa0OpaATOPUH, U OOBSICHATH UX PE3YJIbTATHI,

17) cobmtomath mpaBuia 0€30MacHOTO TpyJa HpH paboTe ¢ y4eOHBIM U
7a00paTOPHBIM  000PYIOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSIMU;

18) oOBsicHATH 3HaueHHE paboT MO pacmu@pPOBKE T€HOMOB pPa3IHMUHBIX
OpPraHMU3MOB, XapaKTePU30BaTh LIETHU U 3a/1a4l OMOMH(POPMATHKH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE
No i/ HaumeHoBaHue pa3jiejioB U TeM KoanyectBo OcHoBHOE OcHOBHBbIE BH/bI (uudposbie)
e NPOrpaMmbl 4acoB co/iep:kaHue AeATeTbHOCTH o0pa3oBaTejIbHbIE
pecypcsl

Pa3zgen 1. BBenenue

[{uTonmorus — Hayka o

kierke. CoBpemennas = CocraBieHue

KJIETOYHAS TEOPHSL. KOMHUKCOB O

DyKapuOTHBIE U IpaBUJIaX TEXHUKU

MIPOKAPUOTHBIE 0€30MacHOCTH MPU

KIICTKH. POBEICHUHT

Bupycosorus. 71a00paTOPHBIX U

Bupycer — MPAKTUYECKUX

HEeKJIeTOYHas hopma. pabor.

Bupychblie DKcIepUMEHTaIbHOE

1.1 Beenenue 3 3a0oneBaHus U3Y4YEHHUE: OCHOB

pacTeHHi, )KUBOTHBIX, | MHUKPOCKOIHH:

yesoBeka. MeTo bl IPUTOTOBIICHHE

HAYYHOTO IMO3HAHWS B | BPEMEHHBIX

ononorun. [1paBuna MperapaToB

paboThI CO CBETOBBIM pabota ¢

MHUKPOCKOTIOM. MHUKPOCKOTIOM;

Bpemennsie u oopmienus

IIOCTOSIHHBIE
MHUKpOIpenaparsl.
Metoauka

PE3yNIbTaTOB pabOThI
C MUKPOCKOIIOM




IIPUT'OTOBJICHUA
BPEMCHHBIX MHUKPO-

npernapaToB
Hroro
Pasznea 2. bakrepuu u apxeun
MukpoOuosiorus —
HayKa o
MHUKPOOPTraHU3Max.
OcobGeHHOCTH

2.1

bakrepuu u apxen

CTPOEHUS POKAPHUOT-
HOU KJIETKH.
KusnenesarenbHOCTh
OakTepuil:
aBTOTpOGHBIE U
reTepoTpodHsbIE,
a’poOHbIE U
aHa’pOOHbBIE
OaxTepun; Hopmbl
KJIETOK OakTepuii,
POCT U pa3MHOXKEHHE
(criopsl OakTepuit).
[{nanob6akrepuu, Ux
pOJIb B IPUPOJIE.
Apxeu, X OTIUYUS
ot bakrepuii.
3HaueHue OakTepuil u
apxeu B Ipupose,
HBOJIIOLIMU U
OMOreoXMMHUYECKUX

Juckyccus Ha TeMy
«Mcnonp3oBanue
OaxkTepuil u apxeil B
COBPEMEHHOM MUDE.
Hosble criocoObI».
DKcIepUMEHTaIbHOE
U3Y4YEHHE: METOJI0B
ne3uHGeKInu u
CTEepHIIN3aLNHY;
Mopdonoruu
OakTepuil Ha
MHUKPOCKOTTHYECKHIX
mpernaparax;
*KOJIOHUI OaKTepHid,
BBIPAIIEHHBIX
METOIOM OCAXKICHHS
Ha roJIOJTHOM arape




UKIaX

HToro

Pa3nes 3. MHoroo6pa3ue 0JHOKJIETOYHBIX YK

apuoT

Hrpa no
npopUIaKTUKE
MHuoroo6pasue pod N
i 3a00JIeBaHHUH,
IPOCTENIINX: 3BIJIEHA
BBI3BIBAEMBIX
3eJieHas,
napa3uTUYECKUMU
TPUIIAHOCOMA, .
IPOCTEULITNMHU.
IIMOaus, ameba
. DKCrepuMEHTaIbHOE
npoTer u
. H3ydeHHE:
JM3EHTEpHifHAs,
.. OJTHOKJICTOYHBIX
MaJISIPUIHBIH
MHoroo0pasue 01HOKJIETOYHBIX . OpPTaHU3MOB T10]1
3.1 IJIa3MOIHH,
3YKapHOT MHUKPOCKOIIOM Ha
yiap uHOy30pusi-TyenbKa, P
BPEMEHHBIX U
pasuoIsApuu U
(UKCUPOBaHHBIX
bopamunudepsl,
MHKpOIIpernaparax;
JTMaTOMEHU.
JIBYDKEHUS 1
3aboneBanusd,
KOJINYeCTBa
BBI3BIBAEMbIE
OJTHOKJICTOYHBIX
OJTHOKJIETOYHBIMH, UX
OpPTaHU3MOB.
npodunakTuka
Pewenne
MPAKTUYECKHX 3a/1a4
Hroro

Paszpnen 4. ApxenJiacTuaHble, HIH «PACTECHUD)

4.1

CrniopoBble pacTeHus

AJbroyiorusi — HayKa
0 BOJOpOCIISX.
Bonopocnu —

[IpoBenenue
HUCCIIEJOBAHUN:
N3yuenue




HETaKCOHOMUYECKAsI
rpynmna. JKu3HeHHbIe
LMKJIBI 3€JIEHBIX,
OypbIX U KpaCHBIX
BOZIOPOCIIEH HA
npumepe
XJIAMHUIOMOHA/IBI,
KJ1aJ10OpHI, YIbBHI,
CIIUPOTHUPBI, Xaphl,
opQUpEHI.
[IpoucxoxaeHnne
BBICIIMX PACTEHUU OT

XapOBBIX BOJAOPOCIIEH.

[InayHoBHIHBIE.
OcobenHoctu
KU3HEHHOTO IHKJIa
IlayHa
OyJ1IaBOBUJIHOTO.
Penyknus
rameTouTa.

ITarmropOTHUKOBUHBIE.

JKu3HeHHBIN KT
ManopoTHUKA

MU TOBHUKA
MYXCKOT'O ¥ XBOIIIA
MMOJIEBOTO

0COOEHHOCTEMH
CTPOCHHUS 3EJICHBIX,
KPaCHBIX, XapOBBIX H
OypBIX BOJIOPOCIICH.
N3yuenne
ocoOeHHoCTeH
CTPOCHHS
KYKYIIKWHA JIbHA U
caruyma.
N3yuenue
0COOEHHOCTEMH
CTPOCHHUS TIayHa
OyJIaBOBUJIHOTO,
XBOIIIA TIOJIEBOTO H
ITUTOBHUKA
MYKCKOTO

4.2

CeMeHHEIC pacTCHUA

JpeBHuE ceMeHHbIE
MANOPOTHUKH.
Paznoobpa3ue
TOJI0CEMEHHBIX:

DKCIepUMEHTAITLHOE
U3yUYCHHE:
oco0eHHOCTEH
BHCIIIHECT'O CTpOCHI/IH




XBOMHEIE,
CaroBHUKOBBIE,
TMHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHusl.
PasnooOpasue
BeTKOB. lIBeTeHuE.
Pa3Butne Muxkpo- u

BETOK, XBOH, IIUIIEK
M CEMSH XBOMHBIX
(enb, cocHa,
JIMCTBEHHHUIIA);
MOpOIOTHH
I[BETKA; CTPOCHUS
3aBSI3U LIBETKA U
CEMSIIIOYKH IO/

Meracnop. PaboTsr MHKPOCKOIIOM;
C.I'. Hapammna. CTPOEHMUS TUIOJIOB U
JKu3HEHHBIA UK COILTOAUN
LIBETKOBBIX PACTCHUI
HTroro 10
Pa3nes S. CTpoeHue H JKU3HEAEATEJIbHOCTh CEMEHHBIX PACTEHHIT
IIposencHue
HCCIIEIOBAHMI:
N3yuenue

5.1

CTpOCHI/Ie PaCTUTCIILHOT'O OpraHnu3ma

PasnooGpasue
mo0deroB. AHaTOMUS
cTe0isa. AHaToMus
JHucTa. AHATOMUS
kopHs. CTpoeHue
KOPHSI Ha MTOTIEPEYHOM
cpese

Moponoruu nodera
Ha )KUBBIX
pacrenusix. MJIN
N3yuenne
ocoOeHHocTeH
aHATOMHUYECKOTO
CTpOCHHS cTeOIIs
TPaBSHUCTHIX
pacrenuit. NJIN
N3yuenne
Moponoruu aucta
Ha )KUBBIX 00BEKTaX




WU TepOapHBIX

oOpa3suax.
[IpoBenenue
HUCCIIEIOBAHNN:
Metonanl
MHUKPOKJIOHAJIBHOI'O
KitonupoBanue Pa3MHOKEHHUS
pacTeHuN. pacTeHuN.
MukpoKII0HaIbHOE [IpaxTueckas
pa3MHOMKEHUE JeSATEIbHOCTD:
pacrenuii. [Touna. IIpumenenne
BereraruBHoe pazMHOXKEHUE
5.2 B B.B. [lokyuaes, cnoco0oB
pacTeHui
paboThI O MouBe. BErE€TaTUBHOI'O
IInonopoaue nouBsl, Pa3MHOKEHHUs HA
y00peHusl. npuMepe
ArpoTexHHUYeCcKue KOMHATHBIX
npuemMbl. CeBOOOOPOT | pacTEeHU.
CocraBnenue
ceBooOopoTa As
MECTHOCTHU
Hax0JI€HUS LIKOJIbI
OpnHOJ0NBHEIE U Pemenue 3anau:
JIBYJOJIbHBIE Onpenenenue
pactenus. CemeiicTBa | NPHUHAMIEKHOCTH K
5.3 Kaccudukanms BeTKOBBIX JIBYHOTBHBIX: foraccy erTKOBHX
30HTHYHBIE; pacTeHuit
ceMelncTBa (aBpUCTHYECKHE
OJIHO/IOJIbHBIX: 3a/a4n). 3amuch

aAMMapUuInuCoOBLIC,

(hopMyIIBI IIBETKA MO




OpXUJIHBIE.
Juxopactyiiue u
KYJIbTYPHbIE
MpeJICTaBUTENN
CEMEHCTB, UX
3HA4YCHHUE B MPUPOJIC
U JUISI 4eJIOBEeKa

JKMBBIM OOBEKTaM,
KJIaccu(pUKaIMs
IUIOJIOB HA JKMBBIX
00BEKTaX.
YcranosneHue
B3aUMOCBSI3U MEXKTY
CTPOCHHEM
LIBETKOBBIX
pacTeHuit u
CHCTEMATUYECKOU
MIPUHAIC)KHOCTBIO.
IIpoBenenue
HCCIICOBAHMIA:
Ornpenenenue
IpeACTaBUTENEN
CEMEHCTB

Hroro

9

Pa3nes 6. Jxosorus pacrenunii. PacteHusi B IpMpoOaHBIX co001IeCTBAX

6.1

Dkonorus pacrenuid. Pacrenus B
MIPUPOIHBIX COOOIIECTBAX

DKoJornyecKkue
TPYIIIBI PACTEHUM.
Puzocdepa.
Muxkopu3sa. 3eseHble
yI100peHus.
buonenos.
Jomunupyromue
BH/IbI PACTEHHM.
PacturensHbie

coo0miectBa. dopa.

B3aumMocBs3e

Pemenue 3amau Ha
HaxO0XXJICHUE Mep
PpOPUITAKTUKH U
JICYECHUS
3aboneBaHui
pacTeHui.
IIpoBencHue
HCCIEIOBaHNH:
N3yuenne
0COOeHHOCTEM
CTPOEHUS paCTCHUHN




OpraHU3MOB.
Nudexunonnbie
3a0oJieBaHus
pacTeHUii: BUPYCHBIE
(TabavHas MO3auKa),
rpuOKOBBIE
(MyuHHCTas poca,
p’KaBunHa),
OakTepuaIbHbIC
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunakruka u
JICYCHUE PACTEHUN

Pa3IMYHbIX
9KOJIOTHYECKUX
rpymnn. KCKYpCUU:
Nzyuenue
¢duToneHo3a
MECTHOCTHU

Hroro

4

Paspnen 7. PacTuTebHBIA MUP H 1eATEIbLHOCTE Y€JI0BEKAa

7.1

PacturtenpHbIH MUDp U ACATCIIBHOCTD
YCJIO0BCKa

Orarnel pa3BUTHSA
PaCTUTEIHHOTO MUDA.
JKu3Hb pacTeHuii B
BOJIE€, BBIXO/I HA CYIITY,
STambl Pa3BUTHUS
Ha3eMHBIX PaCTEHUI
OCHOBHBIX
CHCTEMaTHYECKUX
rpynn. PUHHODUTEL
[Taneo6oTanuka.
OKaMeHEeOCTH,
oTrevaTku. «KuBbie
HCKOTIA€MBIE» CPEeIH

Okckypeun: B mapk
W/ CKBEP T10
M3y4YEHUIO
0COOeHHOCTEH
pacTuTeNbHOCTU. B
OMOJIOTUYECKHIA
u/unm
KpaeBeIYECKun
MYy3€H 110 U3YYECHUIO
SBOJIIOLUHA PACTEHUN
Y aHTPOTIOTEHHOTO
BO3JICUCTBHUS HA
pacTUTENbHBIN MUP.




COBpPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKACHUS
KYJIBTYPHBIX
pacrenuit mo H.U.
Basunosy. Cenekius
1 OMOTEXHOJIOTHSI.
[TponoBoabCTBEHHAS
0e301acHOCTh, OaHKU
cemsiH. OcOOeHHOCTH
TOPOJICKO (IIOpHI.
3aHOCHBIE U
a0OpUTEHHBIC BUJIBI.

[IpoBenenue
HUCCIIEIOBAHNN:
H3ydeHue copToBbIX
0COOEHHOCTEH
KYJIbTYPHBIX
pacTeHui.
[IpoekTHas
JIEITEIbHOCTE: YXOJ
3a KOMHATHBIMH
paCTEHUSIMH.
CocraBlieHHE JTUETHI
U3 pacTeHU
ONPEACICHHOMN
MECTHOCTU

Hroro

OBHIEE KOJIMYECTBO YACOB I1O
IHPOI'PAMME

34




8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB KouaunvecTBO OcHOBHBIE BUbI (undposbie)
OcHOBHOE co/iep:KaHue
n/n U TeM MPOrpaMmbl 4acoB AeATeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. 'pudb1 1 rpu60no100HbIe OPTraHU3MBI
IIpoBeneHue
Mukosorust — HayKa o rpuoax. HCCIJIEIOBAaHUM:

1.1

I'pu6s1 1 rpudonoao6HbIe
OpraHH3MBI

OCHOBHBIE YEepThI CTPOCHUS Ha
puMepe MyKopa, IeHULUILIA.
OHOKIETOUHBIE ACKOMULIETHI —
npoxoxu. [lapasutnueckue
ACKOMHIIETHI — BO30YIUTEIN
CIIOPBIHBU, TIAPIIIH, MYYHUCTOU
pockl. bazuanoMuIeThI.
[Tapasutnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIE,
pKaBYMHHBIE, HEKOTOPBIE
TpyTOBbIE. MUKOpH3a, e
3HaueHne. OOMULIETHI.
[Tapasutnueckre 0OOMHUIIETHI HA
npumepe GUToPTOPBHI.
JInmaiinvky. 3Ha4yeHHne B
MPUPOJE U ACATETbHOCTH
yenoBeka. uaukaropHas poib
JINIIAHUKOB

N3yuenue ctpoeHus
MJIECHEBBIX TPUOOB:
MYyKOpa U MEHUIMILIA.
N3yuenue ctpoeHus
JTUIIAHUKOB (Ha
repOapHbIX 00pa3Iax u
MUKpOIpenaparax).
IIpoBeneHune
AKCIIEPUMEHTAIIbHBIX
UCCIIEN0-BaHUN:
M3y4YEHUE BIUSHUSI
BHEITHHX (haKTOPOB Ha
MPOLIECC Pa3MHOKEHHS
JIPOXOKEN; OLIEHKA
KayecTBa BO3/1yXa
MIPUIIKOJIBHON
TEPPUTOPUH C
MIOMOUIBIO
JTUXEHOUHIUKAIIUU




HToro

Paspnen 2. ** JKusoraeie**

OOu1re u crienualibHbIe Pa3/IeIibl
3oo0Jiorun. O01me u

Urpa «IIpugymait
CHelHalbHbIe METO/Ibl U3yUCHHUS
poQeCCHio.
300510rud. CBSI3b 300JI0THH C
. [IpoekTHas
JIPYTUMHU HAyKaMH, METUIITHON
30050THUs — HayKa O JIESITEIbHOCTD:
2.1 U CEIbCKUM
SKUBOTHBIX . CocraBienune
X03sIICTBOM.3HaUCHHE .
. pEeKOMeH Al 1Mo
300JI0THUECKUX 3HAHUH 151
cOOpYy 300JI0THUECKHUX
yenoBeka. [Ipodeccun .
KOJIJICKITHA
4eJI0BEKa, CBS3aHHBIE C
300J10TUen
Urpa «Onpenenenune
OpPraHOMJIOB KIIETKH I10
WITIOCTPALUSIM U
MHUKpOpoTOrpapusim».
IIpoBeneHune
MHorokiaeTo4HocTs. TKkaHu HCCIEeNOBaHUN:
KUBOTHBIX U X (YHKIINH. HccnenoBanue KJIETOK
Oco0GeHHOCTH CTPOECHHUS
2.2 OpraHsbl ¥ CUCTEMBI OPTAHOB. 0] MUKPOCKOIIOM Ha

JKUBOTHOU KJIETKH

®dopma Tena, CUMMETpHS,
pa3Mepsl Tela KUBOTHBIX

BPEMEHHBIX
MHUKpOIpenaparax.
N3yuenue Tkanei
JKUBOTHBIX. Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJja4d Ha ONpeJieIeHne
TUIIA TKAaHU




HToro

2

Paznen 3. CTpOCHI/Ie H KUBHEACATEJIBbHOCTD JKUBOTHOI'0 OpraHnusma. Opl"aHI/IZ}MeHHLIﬁ YPOBEHDb OPraum3anuu *KU3HU

IIpoBenenue
OHJOLMTO3 U 3K30IUTO3.
AKCIIEPUMEHTAJILHOTO
Krnerounoe u nonoctaoe
UCCIIETOBAHMUS:
nuiieBapeHue. JBOIOIHS
. M3Y4YEeHUE MTUTaHUS
3.1 [Turanue y >KMBOTHBIX 1 MUIIEBAPUTEITHLHON CHCTEMBI.
ameOBI 1101
OcoOeHHOCTH MTUTaHUS
MHUKPOCKOTIOM
PacTUTENLHOSTHBIX U XUIIHBIX
(BUpPTYyaJIbHO WU
KUBOTHBIX
peanbHO)
IIpoBeneHue
[Tonoctu Tena: nepBuyHas, HCCJIEIOBAHMIM:
BTOPUYHAS, MUKCOIIEITb. W3yuenne cTpoeHus
@DyHKIUY M10JIOCTHU TeTIa. SPUTPOLMTOB JIATYILKH,
Bo3HukHOBEHHE TPAaHCTIOPTHOM OTHILIBI U YETIOBEKA MO
3.2 Tpancnopt y )KMBOTHBIX 1 cucremsbl. CBs3b TUIIA MHUKPOCKOIIOM Ha
KPOBEHOCHOM CUCTEMBI U THIIA (UKCUPOBaHHBIX
MOJIOCTH TeJa. DBOIIOLIUS MHUKpOIpernaparax.
KPOBEHOCHOM CHUCTEMBI N3yuenune ctpoeHus
MTO3BOHOYHBIX cepaua
MJIEKOTTUTAOIIIETO
Pemenne
Hcnonb3oBanue kuciopoaa
IBPUCTHYECKUX 33724
KUBOTHBIMU. [uddy3us.
. . 1o Teme «/Ipixanue».
JlpIxanue B BOAHOM, BO3IYIIHOM
3.3 JlbIxaHue y )KUBOTHBIX 1 IIpoektHas
cpene. JXKaOpsbl, Tpaxew, JIETKHe.
. NeSITeIbHOCTb:
DBOJIOLIUS AbIXaTETbHON
W3rorosneHue Moen
CHCTEMBI y TTIO3BOHOYHBIX
Honnepca




OcMmoc. OcMmoTHUEeCKOE

[IpoBenenue
JlaBJieHHe. DBOJIIOLUS
. HKCIEPUMEHTAIBHOIO
BBIJICIUTEIILHOM CUCTEMBI Y
UCCIIC/IOBaHMSL:
3.4 Bbinenenue y ;xuBOTHBIX KUBOTHBIX, TYJIOBUILHbIE U
U3YYEHHUE SBICHUS
Ta30BbI€ MOYKHU. CBSA3b CTPOCHUS
. ocMoca Ha Ipumepe
BBIICJIUTEIILHON CUCTEMBI C
kapTodens
TUIIOM I10JIOCTH T€ja
JleMOHCTpanus cBs3u
Turbl ckenera: neyumKyJa,
. OnosIoruu 1 (PU3HKH.
TUIPOCTaTUYECKHI CKEJIET,
. i [IpoBenenue
Hapy’>KHbIA U BHYTPEHHUH .
HCCIIEI0BAaHUIM:
Omnopa u 1BuxeHue y ckeserT. Poruar. PeruaskHble
3.5 W3ydyeHne XUTHHOBOTO
AKHUBOTHBIX KOHEYHOCTH. CTpOEHME MBILIILL.
HaHLIUPS Y PEUHOTO
JIBI>KeHME B BOJIE, B BO3yX€, IO
paka. M3yuenue
Bo31yxy. I[loxbemuas cuia. .
CTPOEHUS KOCTEN
Tunel nonera
TITHIIBI
Pemntenue 3agad Ha
HEPBHYIO U
Pazgpaxxnmocts. [lepBuyHOCTS PBITYIO
. TrYMOpaIbHYIO
TYMOPaJIbHOU PETYJISALNN.
. PETYJSALHUIO.
Oco6eHHOCTH SHJOKPUHHOMN
IIpoBencHue
perynsuuu. OcoOGeHHOCTH
Perynsanus N AKCIIEPUMEHTAIbHBIX
HEPBHOW PETYJISALNN. DBOJIOIUS .
3.6 KHU3HEIECATEIBHOCTH Y UCCIIEJOBAaHUM:

JKHUBOTHBIX

HEPBHOW CHUCTEMBI Y
0€eCII03BOHOYHBIX. DBOIIOLHS
HEPBHOM CUCTEMBI Y
MMO3BOHOYHBIX. be3ycrnoBHbIe 1
YCIIOBHBIE PedIIeKChI

peaxuust uHGy30puil Ha
COJIb; peaKIHs
JTO’KJIEBOTO YepBs HA
pasapakeHue;
U3Yy4YEHHE NIOBEICHUS
COLIMATIBHBIX




HACEKOMBIX (MypaBbEB,
myen); popmupoBaHue
YCIIOBHOTO peduiekca y
aKBapUYMHBIX PBIOOK

PasmHOkeHuE u pa3BuTHe

TI/IHBI pa331/1T1/1;1 JKNBOTHBIX.
HacekxoMmble ¢ NOJMHBIM U

[IpoBenenue
HCCIICIOBAHNM:
N3yuenue ctpoeHus

3.7 HETIOJTHBIM Pa3BUTHEM. JMYUHKY HACEKOMOTO
KUBOTHBIX
JKuBOTHBIE C IPSAMBIM Ha MPUMEpPEe MyYHOTO
pa3BUTHEM yepBst. M3ydyenue
KYKOJIKH 0a00uku
Hroro

Pa3nen 4. PaznooOpa3ue ;KUBOTHBIX

[IpoBenenue
AKCIIEPUMEHTAIbHBIX
Tun KumeyHonomnocTHsIe. .
UCCIIEIOBAaHMIA:
Pereneparnus. Pednexropaoe
. W3YYEeHUE CTPOCHUS U
. noBeeHne. JKU3HEeHHBIN ITUKIT
41 JIByXCIONHBIEC ’KUBOTHBIE JKU3ZHENEATENIbHOCTH
KuireqyHomonocTHeIX Ha
THJIPBI; U3YYCHUE
npumMepe CundouIHbIX U PRl A5YH
XUMHYECKOTO COCTaBa
IM'maponaHbIx
CKeJeTa KOJIOHUATbHBIX
KOPaJUTOBBIX MTOJIUTIOB
OO0mwii TUIaH CTPOCHHS
TPEXCIIOWHBIX )KHBOTHBIX.
Hrpa no teme
. [IpoTonedpuanu n .
4.2 TpexcnoitHbie )KUBOTHBIE «Tpexcnoiinbie
MeTaHepUIUH.
JKUBOTHBIE)

IlepBuuHOpOTOCTH N
BTOPUYHOPOTOCTh




Tun I1nockue yepsu Tun

[Tnanapust — cBOOOTHOKUBYIIHI
IJTIOCKUI YEPBb.
[IpucnocoOieHue mIoCKux
yepBel K Mapa3uTU3MY.
JKu3HeHHbIe LUKIIbI LIUPOKOTO
JICHTENA, CBUHOTO LEIHA U
9XHHOKOKKa. [Ipodunakrrka

[IpoBenenue
HUCCIENOBaHUN:
N3yuenue
JKU3HECITSILHOCTH,
BHEIITHETO U

4.3 BHYTPEHHETO CTPOCHUS
Kpyrasie uepBu 3apakeHUs Mapa3uTHIeC KUMHU
MIPECHOBO/IHBIX
IUIOCKUMHU yepBsiMi Hemartoab. .
. TUIOCKUX YepBeit
JIunbka. JKU3HEHHBIN UK
. CroxeTHas urpa
YeII0BEYECKON acKapHIbl U
. «[Ipodunakrrka
OCTPHIIBI JETCKOM.
reJIbMUHTO30BY
[MpodunakTrka 3apaxeHus
aCKapuI030M U YHTEPOOHO30M
IIpoBeneHune
HCCIIEIOBAHMI:
N3yuenne BHyTpeHHETO
CTPOEHHUS J105K]IEBOTO
4yepBsl Ha TOTOBBIX
MHUKpOIpernaparax.
OcoOeHHOCTH CTPOEHUS U W3y4yeHne BHENIHETO U
KU3HEJEATEIbHOCTH KOJIbYAThIX | BHYTPEHHETO CTPOEHUS
4.4 Tun Konpuarsie uepsu yIP P

yepseil. MHOroob6pasue
KOJIBYATBIX YepBE

MEIWIIMHCKOW TTUSBKH.
N3yuenune ctpoeHus
MHOTOIIIETHHKOBBIX
yepseil. [IpoBenenue
AKCIIEPUMEHTAILHOTO
UCCIIC/IOBAHMSL:
u3yueHHe
pedIIeKTOPHOTO




MOBE/ICHUS JJOKIEBOTO
4yepBs

Penykuusa uenomuueckon
MOJIOCTHU: TIPUYUHBI U

[IpoBenenue
HUCCIENOBaHUN:
N3ydenue BHENIHETO U
BHYTPEHHETO CTPOCHUS
JIBYCTBOPYATOT0
MoJuTIOCcKa. M3yuenue
BHEIIIHETO U
BHYTPEHHETO CTPOCHHUS

4.5 Tun Momtrocku nocnencTus. PazHooOpasue
OpIOXOHOTOT0
MOJLITIOCKOB: OpPIOXOHOTHE,
MoJuTrocka. M3yuenue
JIByCTBOpYATHIE, TOJIOBOHOTHE
BHEIIHETO U
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOT'O
MoJuTrOCKa. M3yuenue
CTPOCHHUS paKOBUH
MOJIJTIOCKOB
OCHOBHBIE TPYTIIIbI Urpa «Hapucyi
Unenncronorux. Knacc HaCEKOMOEe».
Pakoo6paznsie. Kiacce [TocranoBka: «IloOynp
[TaykooGpa3nbie. PaznooOpazue MYeINoi: 00bSICHU, Ky/1a
Pakoobpa3HbIX u JIETETh, C MOMOUIBIO
4.6 Tun YnenucroHorue [Taykoo6pa3nusix. Kiacc MTYEITMHOTO TAHIIAY.

Hacexomslie. buonornueckmit
CMBIC MHOT000pa3us
KOHEYHOCTEH, POTOBBIX
anmnaparoB, TUIIOB Pa3BUTHS Y
HaceKoMbIX. OCHOBHBIE OTPSIbI

[IpoBenenune
HCCIEeNOBaHUN:
Onpenenenue
MpeACTaBUTENEH
Pa3IUYHBIX OTPSAJIOB U




HaCEKOMBIX. COI_II/IaJ'IB-HBIC

CEMEMCTB HACEKOMBIX C

HaceKoMble. 3HaUueHHE HCITOJIb30BaHUEM
HACEKOMBIX B MPUPOE U JJIst onpeaenuTenei
YJeJIOBeKa
[IpoBenenue
HCCIICIOBAHNM:

OOmwmii 11an CTpoeHust

N3ydeHue BHEMIHETO U

4.7 Tun Xopaoseie Xopnosbix. [Toarun BHYTPEHHETO CTPOEHUS
l'onoBoxopaoBeie. JIaHIIETHUK JIAaHLIETHUKA Ha
(UKCUPOBaHHBIX
npernaparax
OO0mwmii TUIaH CTPOCHUS
I103BOHOUYHBIX )KUBOTHBIX. Bukropuna 06
48 Paznoo6pazue u 3BoIOIMSA OTnenbl HEPBHOM CUCTEMBI. OCHOBHBIX I'pyIIax
' I103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE IPYIIIBI ITo3BOHOUHBIX
[To3BoHOUHBIX. becuentocTHbIe U |  JKUBOTHBIX
YenrocTHOPOTHIE
IIpoBeneHune
HCCIICIOBAHNI:
Tuns! yenryn ps16. XKabGepHblit N3yuenue ckenera
49 Hamrace PeiGit anmnapat. bokoBast nuHus. KOCTHBIX M XPAILEBBIX
JIy4yenepsle u jonacte-nepsle pb16. Onpenenenue
pBIOBI. MHOTOOOpa3ue prio BO3pacTa psIO 1o
yemrye. M3ydenune
pasHo0Opa3us peio
[Ipenmnocsuiky BeIXoaa ITpoBenenune
410 Ampubun, unu IT03BOHOYHBIX Ha CyIy. HCCIIEIOBAHMI:

3eMHOBOIHBIE

Prruaknast koneuHocthb. CKeJIeT,
OT/IEJNBI TO3BOHOYHUKA

N3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOEHUS




3eMHOBOIHEIX. Pa3nenenue
KkpoBu y Am¢pubuii (aptepu-
aNbHBIA KOHYC). Posb

JSATYHIKY WA TPUTOHA.
N3ydenue ckenera
narymku. M3yuenue

AMHUOTEI.

YeJIOCTHOT'O amma-paTa Jis WH/IUBUYaJIbHOTO
neixanus. Heotenust y AmuOuii | pa3Butus
3€MHOBOJHOT'O
[IpucnocobaeHns KUBOTHBIX K
IIpoBeneHue
YKU3HU Ha CyIlIe. 3apo/IbIIlIEBbIE .
UCCIICIOBAaHUM:

000JI0YKH ¥ UX (QYHKITHH.

N3ydenue BHEMIHETO U

411 [IpecMmbIkarommecs, Uiu I'pynnas knetka. J[Buwxenue y
. BHYTPEHHETO CTPOEHUS
Pentuaun pentwinii. TazoBble MOYKH.
siepuubl. M3ydyenue
MHoro- obpasue
CKeJleTa SIuepullbl
[Ipecmbikarommxcs
[IpoBenenue
[Ipucnocobnenue nTui K .
HCCIICIOBaHUM:
nonery. llepes. PazButue nepa,
N3yuenue ckenera
CTpPYKTypa nepreB. Tumbl
nruibl. U3ydenue
nepseB. OCOOEHHOCTH B
BHEIIIHETO CTPOCHUS U
CTpOeHHUH ckenera. [{eBka,
MephEBOT0 MOKPOBA
4,12 IITune: npsixka. Kunb. Bo3aymiaeie
nrull. M3yuenune
MEIIKU ¥ TapaOdpOHXH. N
s CTPOEHHUS ST NTHULL.
Mexannu3M ABOHMHOTO JbIXaHHS.
N IIpaxTrueckas
Crpoenue siina. ®opmupoBaHue
. JIeSITENLHOCTD:
sAHeBbIX 00onouek. [loBeneHue
Onpenenenve BUI0B
1 MHOT000pa3ue NTUiy
IITHI] 110 TOJI0CaM
DopMUPOBAHHE IIEPCTH. Urpa «Hakopmu
Ctpoenue Bonoca. THITEI BOJOC. ’KUBOTHOEY (3yOHas
413 M1eKOMUTAIOIIHE P (3y

CanbHbIE ¥ TIOTOBBIE KEJIE3BI.
3yOHast cucTteMa: CBsI3b 3yOHOI

dbopmyna). [IpoBenenue
HUCCIEeNOBaHUN:




CUCTEMBI C TUIIOM MMUTAHUS.
Oco0eHHOCTH CTPOCHHUS
MUIIEBAPUTETHHON CUCTEMBI Y
PaCTUTENBHOSTHBIX
MJIEKOITUTAIOIMIHNX . AJTbBEOJISIPHOE
neixanue. {nagparma.
TynoBuiHbIe TOYKU ¥ HEYPOHBI
mitekonuTamux. OcobeHHoCcTH
HEPBHOW CHUCTEMBI
MJICKOTIUTAIOIINX.
dopmMupoBaHUE MIIAIEHTHI.
Oco0eHHOCTH TUIAlIEHTAPHOTO
nutanus. Cucrema
mitekonuraroumx. Ilepso3zsepu.
Cymuarble MIeKONHUTAIOIIKE.
[Lmanentapubie
Miekonurawmue. CoBpeMeHHast
CUCTEeMa MJIEKOTTUTAIOIINX

N3ydenue ctpoenus
yepera u 3yOHo#
CUCTEMBI Pa3INYHBIX
MJIEKOTTUTAOIINX.
N3yuenue
pa3zHoo0pasus
MJIEKOIUTAOIIUX.
N3yuenue ctpoeHus
CKeTeTa
MJIEKOTIUTAOIIUX

Hroro

19

Pa3gen 5. DBoJonus ¥ YKOJOTMA KUBOTHBIX

5.1

3BOJIIOHI/I$I " OKOJIOTHA
ZKHNBOTHBIX

DBoroMs 0ECII0O3BOHOYHBIX U
MMO3BOHOYHBIX )KUBOTHBIX. Cpena
00UTaHUS M KOJIOTHYECKas
Hua. OCHOBHEIE
9KOJIOTHYCCKHUE 3aKOHBI. 3aKOH
ONTUMYMA. 3aKOH
JTUMUTHpYIOIIEro (hakTopa.
3aK0H YKOIOTHYECKOM
WHIIMBUIYIBHOCTH BHUJIOB.

OnmcaHue >KHUBOTHBIX
MPUPOTHBIX 30H 3EMIIH.
IIpoBenenue
HUCCIICIOBAHUIM:
N3yuenue cocraBa u
CTPYKTYpPHI
MIPUPOTHOTO
coobmecTBa. Ce30HHBIE
SIBJICHHUS B )KU3HHU




[1naHKTOH, HEKTOH, OEHTOC.
[Ipumepsl ananramuii K
HA3eMHBIM YCJIOBUSAM OOUTaHUSI.
[IpaBuno Amnena. [IpaBuiio
beprmana. A nanranuu
JKUBOTHBIX K IOYBEHHOM Cpee
obutanus. [Tapazutusm.
DKTONapa3uThl U SHIOMAPA3UTHI

JKHNBOTHBIX

Hroro

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

6.1

JKuBOTHBIE U UETTOBEK

Benenue npomMbiciia )KUBOTHBIX
Ha OCHOBE HAYYHOTO IMOJIX0/IA.
OnoMalHUBaHUE KUBOTHBIX.
JIMKye peIKku TOMaITHUX
*HUBOTHBIX. Cenekuyst. [Toposr.
HckyccTBeHHBIH 0TOOD.
JKuBoTHbIE

CEJIbCKOXO35MCTBEHHBIX YTOIUM.

IItTunieBoaCcTBO.
JKuBotHOBOACTBO. JKNBOTHEIC-
BpPEAUTENH, METO/IBI OOPHOBI ¢
KUBOTHBIMU-BPETUTEISIMHU.
CHHaHTPOITHBIEC BUIBI
JKHBOTHBIX. AJaITarus
JKUBOTHBIX B YCIIOBHUSX TOpOJIa

IIpoBenenue
HCCJIEIOBAHMIM:
N3ydenune HaceKOMbIX
— BpeauTelen
CEIbCKOXO03MCTBEHHBIX
KynbTyp. Habmonenus
3a ITULIAMH B
TOPOJICKOM cperie.
IIpoBeneHune
HKCIEPUMEHTAIBHOTO
HCCIIE0BAHMS: OLIEHKA
CTEIEHU 3arpsA3HEHUS
BOJIbI TIPY TTOMOIIIH
OMOWHANKAINH; OI[EHKA
CTEIEHU 3arpsA3HEHUS
BO3/1yXa IPY ITOMOIIH
OMOWHIUKALIUU

HToro




OBLIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

34




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrtpoiasbnbie | IlpakTnyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypenI
1 Huronorus - Hayka o kiietke. Bupyconorus - 1
HayKa 0 BUpycax
5 MeTo/1pI HayYHOTO TTO3HAHUS B OMOJIOTHH. 1
Mukpockonus
3 Anprosiorusi — Hayka o Bojopocisix. Bogopocinu 1
— HETAaKCOHOMUYECKas rpyIIa.
4 DyKapHOTHBIE U IPOKAPUOTHBIE KIIETKH. 1
[{uano6axkTepuu, UX poJib B IPUPOJE.
JKu3HeHHbIe HUKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX
5 BOZOPOCJIEN Ha MPUMEPE XJIaMUJIOMOHAIBI, 1
KJ1a70(opbl, YIbBBL, CHUPOTUPHL, Xapbl, MOP(UpPEI
6 [IpoucxoxkaeHne BBICIIAX PACTEHUM OT XapOBBIX 1
BOJIOPOCIIEH.
CpaBHeHHE CTPOEHHUS OpraHU3Ma pacTeHHs MXa U
7 IIBETKOBOTO pacTenwus. JlabopaTropnas pabora 1
«3yuenne ocoOeHHOCTEN CTPOCHUS TKaHeH
pacTeHMi Ha TOTOBBIX MUKpOIIpEnapaTax»»
8 [IpoucxoxaeHne BBICIINX PACTEHUM OT XapOBBIX 1
BOJIOPOCIIEH
9 CpaBHEHHE CTPOCHUST OpPTraHOB 1

MarOpPOTHUKOOOPa3HBIX U IIBETKOBBIX PACTCHUI




10

[TnaynoBuanabie. OCOOCHHOCTH YKU3HEHHOTO
[IUKJIa TUTayHa OYJIaBOBUAHOTO. Penykuns
rameTodura.

11

[Tamopotauku. [IpakTuyeckas padora
«M3ydyeHre 0COOCHHOCTEH CTPOCHUS
MaropoOTHUKA IIIUTOBHUKA MYKCKOTO (HA >KUBBIX
U repOapHBIX 00bEKTaX)»

12

I'onocemenHble. BO3HUKHOBEHUE CEMEHU.
OOm1re MpU3HAKH CEMEHHBIX PACTCHUN
[IpakTuueckas padbora «M3yueHue ocoOeHHOCTEN
BHCHIHETO XBOM, HIMIIICK U CEMSIH XBOMHBIX»

13

I[peBHI/Ie CCMCHHBIC MMAITOPOTHUKMU.
P33H006p8.31/le T'OJIOCEMCHHBIX ! XBOP'IHBIG,
CarOBHHUKOBBIC, THHI'KOBBIC, THCTOBBEIC.

14

I[BeTOK Kak opraH MOJOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «M3yuenue mopdonoruu nperka (Ha
KUBBIX U (GUKCUPOBAHHBIX 00beKTax). M3yuenue
Pa3HOOOpa3us COIBETUI

15

WNHnuBuayanbHOE pa3BUTHE PACTEHUN
[ToxpbITOCEMEHHBIX (OHTOTEHE3)

16

OHOONIBHBIE U ABYIOJIbHBIE PACTCHHUS.

17

CewmelicTBa ABYIOJIbHBIX: 30HTUYHBIE

18

CewmelicTBa OTHOIOJBHBIX: aMMapUJIHCOBEIE,
OPXUIHBIE

19

JlukopacTyiue 1 KyJlbTypHBIE IPEICTaBUTENN
CEMENCTB, X 3HaYEHUE B IPUPOJIE U JJIA
YeJloBeKa




20

[TaneoOoranuka

21

LlenTpbl MHOT000pa3us U IPOUCXOXKICHUS
KyJIbTypHBIX pacTeHuid no H.W. BaBuioBy

22

DKOJIOTHYECKHUE TPyMNIbl pacTeHui. Puzocdepa.
Muxkopu3a. 3ei1eHbie yao0peHus

23

buonenos. JloMuHupyromnme BUabl pacTeHU.
Pacrurenshbie coobmmecta. diopa.
B3aumMocBs3b oprann3mMon

24

KynbTypHble pacTeHUs U UX IIPOUCXOKICHUE.
[IpaxTuueckas padora «M3yuenue
CEJIbCKOXO35MCTBEHHBIX PACTEHUH CBOETO
peruoHa

25

[Tousa. IInogopoaue nouBbl. ArpOTEXHUYECKUE
npuemsl. [IpakTnyeckas pabora
«Hcnonp30BaHne arpOTEXHUYECKUX ITPUEMOB B
yX0/I€ 32 KOMHaTHBIMU PACTCHUSIMU»

26

IlocnencTBus AeaTeIbHOCTH YEJIOBEKA B
OKOCHUCTCMaAX. OxpaHa PaCTUTCIIBHOTO MUpA

27

Z[I/ICKYCCI/IH O KJIOHMPOBAHUN paCTeHHﬁ,
KJI€TOYHOH HWHKCHCPUH KaK COBPEMCHHBIX
TEXHOJIOTUI Pa3MHOKCHHUA paCTeHI/Iﬁ

28

Mukpobuosiorust — Hayka 0 MUKpOOpPTraHU3Max.
OcoOeHHOCTH CTPOEHUS MPOKAPUOTHON KIETKH.
XKuznenestenbHOCTh OakTepuit

29

[{uano6akTepuu, UX poJib B Ipupojae. Apxeu, ux
otnuuus oT bakrepuii. 3HaueHune OakTepuil u
apxeu B PUPOJIE, IBOJIFOLIUN U
OMOTreOXUMHUYECKUX LUKIAX




30 MHoroo06pasue 1 )KU3HEACATEIHbHOCTh OaKTepUid 1

31 PacturenpHOE co00IIecTBO. 3HAUECHUE TPUOOB 1
JUTs1 PUTOIICHO30B

39 [IpakTuyeckas pabora «M3y4yeHue METOI0B 1
NEe3UH(EKIIMNA U CTSPUITH3AIIAN)
HNudexunonnbie 3a00JIeBaHNS PaCTCHUMN:

33 BUPYCHBIE, TPUOKOBBIE, OakTepuaibHble. MUHH- 1
MPOCKT

34 KBu3-urpa «PacTuTeNnbHbIi MUP U IEATEILHOCTh 1
YeIIOBEKa»
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8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OO0mue u crienuagbHbIe Pa3Ieibl 300JI0THH.
OO6mue u crienuagbHble METOIbI U3YUCHHUS
300510rud. CBSI3b 300JI0THH C IPYTUMU HAyKaMH,
MEIULMHON U CENLCKUM XO3SHCTBOM.

MHorokiaeTo4HocTs. TkaHH )KUBOTHBIX U UX
¢bynkuu. Oprasbl 1 cucTeMbl opraHoB. @opma
TeJa, CHMMETPHUS, pPa3MePhI Tela )KUBOTHBIX

DHI0MUTO3 U 3K301uTO3. Kierounoe u
MOJIOCTHOE TUIIIEBApEHHUE. DBOTIOIHUS
MUIIEBAPUTETHHON CUCTEMBI.

Hcnonb30BaHne KUCIOPO1a 5KUBOTHBIMH.
Huddysus. [Ipixanue B BOIHOM, BO3IYIIHOM
cpene. XKabpsl, Tpaxeu, JETKHE.

[Tonocru Tena: nepBu4Hasi, BTOpUYHAas,
MUKcoLEeTb. OYHKIUY MTOJIOCTHU TeNa.
Bo3HHMKHOBEHME TPAHCIIOPTHOM cucTeMBbl. CBS3b
THIIa KPOBEHOCHOW CUCTEMBI M THUIIA MTOJIOCTH
Tena.

OcmMmoc. OcMoTHYECKOE JaBICHUE. DBOTIOIHS
BBIICTUTENILHON CHCTEMBI Y )KUBOTHBIX,
TYJIOBUIIIHBIE ¥ Ta30BbIe MOYKU. CBSI3h CTPOCHUS
BBIHeHHTeHBHOﬁ CUCTECMBI C TUIIOM ITOJIOCTH TEJIa




[TepBUYHOCTH TYMOPAJIBHOM PETyYIISIIUH.
Oco0eHHOCTH YHIOKPUHHON PETYIISIUH.
OcoOEHHOCTH HEPBHOM PETYJISAIMH. DBOFOIUS
HEPBHOW CUCTEMBI Y OECTIO3BOHOYHBIX

Tunsl pa3suThs xuBoTHBIX. Hacekomele ¢
IIOJIHBIM U HEITOJIHBIM pa3BUTHEM. JKUBOTHBIE €
IIPSIMBIM Pa3BUTHEM

Munu-npoext «Onopa u IBUKEHUE Y
KUBOTHBIX»

10

Hrpa «TpexcnoitHple )KUBOTHBIEY

11

Pereneparnus. PeduiekTopHoe noBeieHue.
Kusuenupi nuki KumeyHonosocTHBIX Ha
npumepe CrundonaHpx U I'uaponaHbIX

12

JKW3HEHHBIN IMKIIBI IIUPOKOTO JICHTENA,
CBHMHHOTO LIETIHS U 3XMHOKOKKa. [IpodunakTika
3apa)KeHUs Mapa3suTUUYECKUMU KPYTIbIMUA
YEpBIMU.

13

OCOoOEHHOCTH CTPOEHUS U XKU3HEACATEIbHOCTH
KOJIbYAThIX YepBeil. MHOrooOpasue KosbyaThix
yepBei

14

OcHosuble rpymisl Unenncronorux. Kimace
Pakoo6pa3znbie. PasHoobpasue PakooOpa3HbIX.

15

Knacc [TaykooGpa3ubsie. MHOrOOOpasue
MayKooOpa3HbIX.

16

OcHoBHbIE OTpsAbI HACEKOMBIX. CollnanbHbIE
HaceKkoMble. 3HaUeHHe HaCEKOMBIX B IPUPOJIE U
JUIs 4eJI0BEKa

17

Penyknus nenoMu4eckon mojaoCcTu: NPUYUHbBI U




IIOCICACTBUA. P33H006paSI/IC MOJIJIFOCKOB!:
6pI—OXOHOFI/Ie, JABYCTBOPYATHIC, I'OJIOBOHOI'UC

18

OO6mmit utan crpoenust [103BOHOYHBIX
KHUBOTHBIX. OT/I€TBI HEPBHOU CUCTEMBI.
Buytpennuii ckenet. OCHOBHBIE TPYMIIbI
MMO3BOHOYHBIX. becuentocTHbie u
YenrocTHOpOTHIe. MUHU-KOH(pEpEHIIUS

19

Tume! yvenryn pe16. XKabepHsriii anmapat. boxoBast
M. Jlydenepsie U JomnacTenepeie prlobl.

20

[Ipennoceuiku BbIX0O/1a MO3BOHOYHBIX HA CyIIy.
PrryaxHas KOHEYHOCTD.

21

Ckener, OTAEBI TO3BOHOYHHKA 3€MHOBOTHBIX.
Paznenenue kposu y AMpuoHii (apTepuabHbINA
KoHyc). Ponp uentoctHoro annapata Juis
neixanus. Heotenus y Amduouit

22

[TpucnocoOaenus KUBOTHBIX K KHM3HU Ha CYIIE.
3apo/bilieBbie 000I0UYKH U UX (QYHKIHU.
I'pynnas xnerka. JIBukeHUEe y pEeNTUIIUN.
Ta3oBble TOYKHU

23

[Tpucnocobnenue nruu k nojuery. Iepps.
PasButne nepa, crpykrypa nepbeB. THIb
nepbeB. OCOOEHHOCTH B CTPOSHHUH CKEJIETa.
IeBka, npsokka. Kninp

24

Boznymineie Meniku u napadponxu. Mexanusm
JIBOMHOTO Abixanus. CTpoeHue sina.
dopmupoBaHuE SHIEBBIX 000JI0UEK.
MHoroo0pasue nTHil

25

®opmupoanue mepctu. CTpoeHue BoJoca.




Twunel Bonoc. CallbHBIE U IOTOBBIC JKEIJIE3HI.

26

OCOOCHHOCTH CTPOCHUS MHUIICBAPUTEIHLHON
CHCTEMBI y PACTUTEIHLHOSTHBIX
MJICKOMTUTAIOIIUX. AJIbBEOJISIPHOE JIbIXaHHUE.
JHuadparma. TyaoBUIIHBIE TOYKHA U HEHPOHBI
mitekonuTaomux. Oco6eHHOCTH HEPBHOM
cucreMbl MilekonuTaroumx. opmupoBanue
maneHTbl. OCOOEHHOCTH MIIAIEHTAPHOTO
MTUTAHUS.

27

Cucrema mitekonuraromux. [lepso3sepu.
Cymuareie MaekonuTaromue. Inanenrapusie
MJIEKOITUTAIOLIHE.

28

Urpa «Pa3znoobpasue XopA0BbIX KUBOTHBIX)

29

OBouroLUs 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX
KHUBOTHBIX. Cpesia OOMTaHUs U HKOJIOTHYECKast
Huna. OCHOBHBIE DKOJIOTHYECKUE 3aKOHBL. 3aKOH
onTUMyMa. 3aKOH JIUMUTHpYIOLIETo (hakTopa

30

Munu-koudepeHnus «KuBoTHbIE TPUPOIHBIX
30H 3eMIIN)

31

[IpuMeps! aganTanuii )KUBOTHBIX K YCIOBHUSIM
oburtanwms. [lnankToH, HeKTOH, O6eHTOC. [IpaBuio
Annena u mpaBwio beprmana. Amanranms
YKUBOTHBIX K IIOYBEHHOM Cpeie 0OUTaHMS.
[Tapazutusm.

32

3Hauenue JOMAIIHUX KUBOTHBIX B ) KU3HNU
yenoBeka. JlaboparopHas pabota «Habmronenust
3a ITUI[AaMU B TOPOJICKON Cpeie»

33

Cenexuus. [Toponsl. UckyccTBeHHBIN 0TOOD.




JKMBOTHBIE CETBCKOXO035UCTBEHHBIX YIO/IHIA.
IITuneBoactBo. JKNBOTHOBOICTBO.

CI/IHaHTpOHHBIC BUbI J)KUBOTHBIX. A,HaHTaI_[I/ISI
JKUBOTHBIX B YCJIOBHAX I'opoaa

34

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME
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