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INOACHUTEJIbBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

Pabouass mporpamma Kypca BHEypo4HOW aestenbHOCTH «lIpakTuueckas
OWoJorus: TEOopUsT M TPAKTUKA» COCTaBleHa Il 7—-9 KJIacCoB Ha OCHOBE
MOJIOKEHHUI U TpeOOBaHMIA:

—  (enmepambHOTO  TOCYAapCTBEHHOTO0  OOpa30BATENBHOTO  CTaHAApTa
OCHOBHOro oO0miero oOpa3zoBaHusi (yTBEpXkJAE€H MpuKazoM MUHHCTEPCTBA
npocBemenust Poccutickoit @eaeparuu ot 31 mast 2021 r. Ne 287) (manee — ®I'OC
000);

— (QenepanbHON  00pa30BaTEIbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpaszoBanusl (yTBepKJIeHa Mpuka3oM MuHucTepcTBa MpocBenieHus Poccuiickoit
Ddeneparuun oT 18 Mas 2023 r. Ne 370) (nanee — @OIT OOO0).

[Ipun pa3paboTke HporpaMMbl HCIOJIb30BAIUCH CIEAYIOIINE HOPMATHUBHBIE
JIOKYMEHTBI:

— VYka3 Ilpesunenta Poccuiickoit @enepanun ot 28 deppans 2024 r. No 145
«O Crparernn Hay4YHO-TEXHOJIOTHYECKOTO pa3Buths Poccuiickoit denepannmny;

— KowmmekcHbli TJaH MEpPONPUATHM MO  MOBBIIIEHUIO  KadecTBa
MaTeMaTHYECKOT0 M €CTECTBEHHO-HAYYHOTO 00pa3oBanus Ha mepuon a0 2030 roaa
(ytBepxkaeH pacnopsbkenueM llpaButenbctBa Poccuiickoit denepanmu ot 19
HOs10pst 2024 1. No 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyallbHOCTh Kypca BHEYpPOUHOU nearenbHOCTH «lIpakTnueckas Ouosorus:
TEOpHs] U TMPAKTUKA» OOYCIOBJIEHA HEOOXOJMMOCTBHIO pa3pabdOTKU CIELUUaIbHBIX
nmporpaMMm OOy4YeHUsI U BOCHUTAHUS, CIIOCOOCTBYIOIIUX TIOBBIIICHUIO KayecTBa
MaTEeMaTUYeCKOr0 M  E€CTECTBEHHO-HAy4HOro OOpa3oBaHMs, B TOM 4YHCIE
MpeIyCMaTPUBAIOIINX YTIyOJIeHHOE N3yueHne yueOHOTo peaMera «bromorusy.

[Ipenyaraempiil KypCc BHEYPOUYHOM AESATEIBHOCTH JOIOJHIET U PACIIUPSET
nporpamMMmy Kypca Owuojiormu ©6a30Boro ypoBHs. Peanuzanusi mporpaMmbl
MO3BOJISIET BBIMTH 32 paMKHU M3y4eHHs] OMOJIOTMU Ha 0a30BOM ypOBHE, UCIOJb3Ys
GbopMBI, OTIMYHBIE OT YPOYHBIX, W oOOecrneuuTh Oojee TOJHOE U TIIyOOKOe
U3y4deHue OMOJIOTHH.

[Iporpamma Kypca mpeaycMaTpHBAeT OPTaHU3alUI0  Pa3sHOOOPA3HOM
JEATETLHOCTH OOYYaloIIUXCs, UX aKTHBHOCTh M CaMOCTOSATEIHLHOCTh, COUYETAET
WHIUBUIYAIIbHYIO ¥ TPYNIOBYIO paboTy, NpeanosaraeT MpaKTUUECKYl |
UCCIIEN0BATENbCKYIO JEATEIBHOCTD.

Oco0oe BHuManue B Ilporpamme ynensieTcsi BBIIOJHEHUIO O0YYarOIIMMHUCS
OMOJIOTUYECKOTO AKCIEPUMEHTA — JIA0OPATOPHBIX M MPAKTUYECKUX PpabdOT, UTO



MO3BOJIUT UM Ha MPAKTUKE U3YUUTh OCOOEHHOCTU CTPOCHHS U (PU3UOJOTUU KUBBIX
OpPraHMW3MOB, pa3BUTh MPAKTUUYECKHME YMEHHS ¢ HABBIKUM IJIAHUPOBAHUS,
NOJITOTOBKM,  NIPOBEJCHHS, aHauu3a W  UHTEpPIpeTaldd  MOJyYEeHHBIX
AKCIIEPUMEHTAIBHBIX PE3YJIBTATOB, HAYYUTHCS IPUMEHATH TEOPETHUECKUE 3HAHUS
JUISL pelleHUs] MPaKTUYECKUX 3ajad, B TOM YHUCJIE€ B >KU3HEHHBIX CHUTYalMsX.
Oco3HaHHOE BBIMOJHEHUE OHOJOTUYECKUX HKCIIEPUMEHTAIBHBIX pPabOT OyaeT
CIIOCOOCTBOBAThH IMOBBIINICHUIO MOTHBAIMU K HM3ydeHUIO Ouosoruu. [Iporpammoi
NPEAYCMOTPEHO TaKXKe pelleHue OWOJIOTMYECKUX 3aJad pPa3IMYHbIX THUIIOB U
YPOBHEH CIIOKHOCTH, BBIMOJHEHHE MPOEKTHBIX paboT, a Takke MpPOBEACHUE
BUKTOPHUH M OpraHU3allvs AUCKYCCUI Ha Ba)XKHBIC STUYECKUE TEMBI. BBIMOIHEHHIO
HKCIIEPUMEHTA, PEIICHUIO0 3aJad U MPOBEAEHUIO JUCKYCCMM UM BUKTOPUH
00s3aTE€bHO  JIOJDKHO  NPEIIECTBOBATh  3HAKOMCTBO  OOydYaromMXCsi €O
CBSI3aHHBIMH 3JIEMEHTAMHU COJIEP>KAHU.

Kypc BHeypouHnoii nestenbHocTH «llpakTuyeckass Ouojorusi: Teopus Hu
IPAKTHKA» MOXET ObITh HHTEPECEH O0O0yYarolMMCs, KOTOpPbIE MPOSBISIOT
MO3HABATEJIbHBI MHTEPEC K U3YyUEHUIO OMOJIOTHH M, BOBMOYHO, PacCMaTpUBAIOT
BBIOOp mpodeccuH, CBSI3aHHOM C TNPUMEHEHHEM OHOJOTMYECKUX 3HAHUU.
OcBoeHHME mporpaMMbl Kypca TIOMOXET OOydYaroluMcsl TOATOTOBUTHCS K
U3YUYEHUIO OMoJIoTnH Ha yriyosieHHoM ypoBHe B 10—11 kmaccax.

eanb 4 3a1aun Kypca

Ilens Ilporpammbl  — obecneunTs UHAMBUAyaAJIbHbIE TMOTPEOHOCTU
oOyyaromuxcss B H3Yy4eHMH OHOJIOTMM IO BONPOCAM, BBIXOASIIUM 3a pPaMKH
0a30BOr0 YpOBHSI.

[Iporpamma  y4uTBIBa€T  MCHXOJOrO-NEIarorudyeckue  OCOOEHHOCTH
COOTBETCTBYIOIIEW BO3pacTHOM Kareropuum oOyvaroumuxcs. Ee ocBoenue
CIIOCOOCTBYET PpAa3BUTHUIO HMHTEpeca K H3yYeHHUIO Ouojorun U  cdepam
NESITEIbHOCTH, CBSI3aHHBIM C OMOJIOrMel, MOTHBAIMM K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOILET0 PO U HAIIPABICHHOCTH JAIbHENUIIET0 00yUYEeHHUS.

N3ydeHne Kypca HanpaBJ/eHO HA pa3BUTHe y 00y4YalOIIMXCH:

— CHUCTEMbl OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CT€CTBEHHO-HAYYHOU
KapTHHBI MUPa, KaK OCHOBBI JIJIsl TOHUMAaHHUS MPOIIECCOB, MPOTEKAIOIINX B KUBOMN
NPUPOE, SKOJOTUYHOTO OTHOLICHUS K TPUPOE U €€ MHOI000Pa3uIo;

— HHTEpeca K TMPOJOJDKCHHIO OOyYEeHHSl Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHUs.

B pamkax pemeHuss ocHOBHbIX 3anau IlporpamMmmbl J0/LKHO OBITH
o0ecrme4yeHo:

— mnpuodIiieHre oO0ydaroumxcsi K CaMOCTOSITENIbHOW T03HABAaTEIbHOU U
UCCJIeI0BATENbCKON JEATEIbHOCTH, K HAYYHBIM METO[aM TTO3HAHUS;



— (opmupoBaHrMe MOTHBAllMM M Pa3BUTUE CIOCOOHOCTEH K U3YYEHUIO
OHoJIOTHH,

— (hopmupoBaHue yMEHUN OOBSICHITH U OLICHUBATH SIBJICHHUS OKPYXKAIOIIETO
MHUpa, HUCIOJIb3ysl 3HAHUS W OIBIT, NOJYyYEHHbIE IPU H3YyYEHUH OHOJIOTHUH,
OPUMEHATh MX MPU pEUICHUH MpoOJieM B TMOBCEIHEBHON >XU3HU M TPYIOBOM
e TEeIbHOCTH;

— OCO3HaHHE OOYYAIOMIMMUCS LIEHHOCTH OMOJOTMYECKUX 3HAHUN B KU3HU
YeJIOBEeKa, MOBBIIICHUE YPOBHS 3KOJIOTMUECKOW KYIbTYphl, HENPUSITHE JCHCTBUH,
MIPUHOCSIIMX BPEl OKPYIKAIOLIEN CPENE U 30POBBIO JIFOJCH;

— proOpeTeHre 00yYarOIIMMUCS ONbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOIUMBIX JJIs1 Pa3JIMYHbIX BUIOB J€ATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipoiecce

[Iporpamma kypca «lIpakTuyeckas OuoOJIOTHS: TEOPUS U TMPAKTHKA
paccunTaHa Ha peaju3alyio B TeUeHUE 85 yueOHBIX 4acoOB B paMKax BHEYPOUYHOU
nesaTelbHoCTH B 7—9 kitaccax (34 yaca B 7, 8 u 17 wacoB B 9 knacce). Kypc moxer
ObITh HCIIOJB30BaH [JIsi OOOramieHus: 0a30BOro Kypca OHOJIOTMHM HPAKTHUKO-
OPUEHTUPOBAHHBIM  COJEP)KAHHMEM W AKTHUBHBIMH BUJAMHU  JI€ATE€IbHOCTH
00y4Yarommxcs.

[IporpamMma MOXET CTaTh COAEPIKATEIBHBIM U METOJIUYECKUM MPUMEPOM JJIS
COCTABJICHHMSI TeIaroraMu pabovux MpOTrpaMM.

[Iporpamma kypca BHeypouHoO# nesitenbHocTH «lIpakTuueckass Ouosorus:
TEOpUsT M MPAKTUKA» HAMpaBJIEHA HAa JOCTUKEHUE PE3YIbTAaTOB, KOTOpPbIC
JOTIOJIHSIIOT U YrayOnsioT chopMyiaupoBaHHble B (deaepaibHOil  paboueit
nporpaMmme 1o yueoHomy npeamety «buosorus» (6a30Bbiii ypoBeHb) TpeOOBaHUS
K PEMETHBIM pe3yJIbTaTaM.

®opMbl  AEATENBHOCTH OOYYAOMIMXCS NPEeIyCMaTpUBAIOT aKTUBHOCTh H
CaMOCTOSITENIFHOCTh, COYETAlOT WHIUBUAYaJbHYIO M TPYIIOBYIO padoTy.
CTpyKTypupOBaHHE TEMATHUYECKOIo IIaHupoBaHus B [Iporpamme cOOTBETCTBYET
NOPSAAKY U3YUYEHHUsS pa3/iejoB U TeM Ouoyiornd Ha 0a30BOM YPOBHE B OCHOBHOM
HIKOJIE M 00ECIeUrMBAET TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOUH
nesarenpbHocTH. Ilpemnmaraemeiii B IIporpamme ImepedeHb DKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUN SBIISIETCSI PEKOMEHIOBAHHBIM, YUUTENb JIEaeT BbIOOP MPOBEACHHUS
HKCIIEPUMEHTOB M HCCIEJOBAaHUN C YYETOM HWHAMBUIYAIBHBIX OCOOEHHOCTEHN
oOyuaronuxcs, OCHalIeHUs KabrHeTa OMOJIOTHH Y4eOHBIM 000PYOBAHUEM.

[TpennoxxeHHbIE 3JEMEHTBI COJEPKAaHUs U BUIABI ACSITEILHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHbI C YYETOM HWHAMBHUIYAJIbHBIX 3allPpOCOB  OOYYaIOUIMXCA.
Pacmiupenue conxepkaHusi W BHJIOB JIEATEIBHOCTH CBS3aHO C BO3MOXHOCTHIO
BBIOOpA 1E1aroroM pasjIMyHbIX BApUAHTOB y4€OHO-METOAUYECKOro oOecreueHus



Kypca, a TaKkXe C CYIIECTBYIOIIMMH YCIOBUSIMH IIKOJIbHOW HH(OpMaMOHHO-
00pa30BaTENbHON CPEIbI.

Jlst 3HAaKOMCTBa 00yYaronuxcs ¢ mpodeccusiMu, CBI3aHHBIMUA C OMOJIOTHEH,
Y TIOBBILIEHUS UX MOTHBAILIUU K U3YYCHHUIO OMOJOTHH PEKOMEHIYETCsl BKIIOYUTD B
nporpaMMmy SKCKYpPCHUM Ha TPEINpUsTUS, B PETHOHAJbHBIE MY3€U, BY3bI.
CopeprkarenbHbie 3JIeMeHTHI [IporpaMMbl TO3BOJISIIOT OPraHW30BaTh HA UX OCHOBE
MPAKTUYECKYI0O U TOMCKOBO-UCCIEAOBATEIIbCKYIO JESTEIbHOCTh, PE3YIbTaThl
KOTOpOH MOTYT OBITb HCHOJB30BAHBI MPU peau3alud  O0yYarOIIMMUCS
WHIUBUTy ATBHBIX MIPOEKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTHU
«ITPAKTHYECKAS BUOJIOI'UA: TEOPUA U TIPAKTUKA»

7 KIIACC

Pa3nexn 1. Beenenune

[Muromoruss — Hayka o KkieTke. CoBpeMEHHass KJIETOYHAs TEOpUs.
OyKapHOTHBIE U TPOKApUOTHBIE KieTku. Bupyconorus. IlpaBuma paGoTsl co
CBETOBBIM MUKPOCKOIIOM. Meronuka IPUTOTOBJICHHUS BPEMEHHBIX
MUKpOIIPENapaToB.

llpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIIMU: MPUTOTOBJICHHE
BPEMEHHBIX TpenaparoB U paboTa ¢ MUKpockonoMm. OdopmieHue pe3yibTaToB
paboThl ¢ MUKPOCKOIIOM.

Pa3znen 2. bakrepun u apxen.

Mukpobuonorus — Hayka O MHUKpoopraHuzmax. JKU3HEIeATEeIbHOCTb
OaxTepuil. [luanobakrepuu, ux poib B IpUpoAe. ApXxeu, UX OTIHYUS OT OaKTepuil.
3HayeHue OaKkTepuil u apxel B MPUPOJIE, IBOJIIOIUN U OMOTCOXUMHUYECKUX ITUKIIAX.

IJKcnepumenmanvHoe uzyyeHue Mop@onocuu OaAKmepuarbHblX KIemoK U
KOJOHUL bakmepuil.

Paznesn 3. MHorooopasue 0JHOKJIETOYHBIX IJYKAPHOT.

Mmuoroo0pasue mpocreinux. 3a001eBaHusl, BbI3IBAEMbIE OJIHOKJIECTOUYHBIMH,
uX nMpopuIaKTUKA.

OKcnepumeHmanvbHoe — usydeHue — CMpoeHusi U - HCU3HeOesmelbHOCHU
IIpocmetiwux.

Pewenue npaxmuveckux 3a0au Ha  y3HaaHue  NPOCMEUWUX  HA
MUKponpenapamax.

Pa3znen 4. ApxemjiacTuaHble, WIH «PACTECHUSD)

boranuka — Hayka O paCTEeHUsX.

CoBpemenHnas kinaccuukaiusa. OCoOOCHHOCTH CTPOCHHUS W MHOTOOOpasme
pacTuTenbHbIX KIETOK. [IpoCcThie U COXKHBIE TKAHU. PacTUTENBbHBINA OpraHu3M Kak
€AUHOE LETIOE.

CnopoBble pacTeHus. ANBrojlorMsi — Hayka O Bojaopocisx. Bomopocom —
HeTakcoHOMHuYeckass rpynma. OcoOEHHOCTH CTPOCHHS, Pa3MHOXKEHHS U
JKU3HEHHBIX LUKJIIOB Bojopociei. bypsie Bogopocnu. Mx nomoxeHne BHE LapcTBa
pacreHuid. I[IpouMcXOXIE€HHE BBICIIMX PACTEHUM OT XapOBBIX BOIOPOCIIEH.
MoxoBuansie. CTpoeHue, KU3HEACATEIbHOCTD, )KU3HEHHbIC IUKIIbL. [[ledueHOuHnKN
U AHTOLIEPOTOBBIE. [InayHOBUIHBIE. Penykuus rameTodura.
[TanopoTHUKOBUAHBIE. CTPOCHUE, )KUZHEHHBIN LINKI. CEMEHHBIE PACTEHUSI.



IKcnepumenmanvHoe uzyyerue Mopghoiocuu u AaHamoMuu Kiemox, mraei u
0p2aHO8 pacmeHUull pasiuyHblX CUCTIEMAMUYECKUX KAme2opuul.

Pasznen 5. Ctpoenue u :xu3HeeSITEJIbHOCTh CEMEHHBIX PACTEHUH

Kopenb. 3onbl kopHsi. BereratuBHoe pasmMHOXeHUE. BumonsmeHeHus
opranoB pacrenuii. [loGer m mouka. PasnooOpasue moberos. Jluct. AHarommus
aucta. YcreuuHbld anmapar. Crtebenb. Kiaccudukaius 1BETKOBBIX pPAaCTEHUU.
OTnauuuTenbHbIE  TMPU3HAKKM  PACTEHHM  pa3HbIX  CEMEWCTB:  3OHTUYHBIE,
AwmapwuincoBble, Opxugnbie. @opMmyJibl U JHArpaMMbl LIBETKOB Pa3IMYHBIX
CEMEHCTB.

IJKcnepumenmanvHoe usyuenue mopgonocuu, amamomuu u QuuoIouu
0pP2aH08 YBemK08020 PACMEHUSL.

Pewenue sspucmuueckux 3aoau.

Pa3zgea 6. JxoJiorusi pacreHuii. PacteHusi B NpUpOAHBIX CO00IECTBAX

OKOJIOTUYECKHE Tpynmbl pacTeHuid. [IpsmMoe M KOCBEHHOE BO3IEHCTBUE
OpraHu3MoB Ha pacteHus. Pusochepa. Mukopuza. 3eneHble yaoOpeHHUS.
®dutoneno3. buoneno3. Oxocucrema. buopasnooOpaszue. ®Dnopa.Pemenue
CUTYallMOHHBIX 3a]1a4.

Pewenue cumyayuonnwvix 3adau.

DKcnepumenmanbHoe — usyuenue  0CoOeHHOCmel  CMpoeHus  pacmeHuil
PA3IUYHBIX IKOJIO2UYECKUX PV

Paznen 7. PacTureJbHBIA MUP U AeATEIbHOCTH YeJI10BEeKAa

Oramnbl  pa3BUTHA ~ pacTuTenbHoro wmupa. [lameoboranuka. LleHTpHI
MHOT000pa3usi U MPOUCXOXKIEHUSI KyJIbTypHbIX pacteHuidl no H.M. Basuioy.
[IponoBosibcTBEHHAsT 0€30MaCHOCTh U OaHkK ceMsiH. CelleKIusi U OMOTEXHOJIOTHUSI.
Pacrtenuns ropona.

IKcnepumenmanvHoe usyieHue KyJabmypHolX pacmeHui.

8 KJIACC

Paznen 1. I'puObl 1 rpudonoi00HbIe OPraHu3Mbl

Muxkosnorus. I'pynmnel rpu6oB. CTpoeHue rpuOoB pa3HBIX CHUCTEMAaTHYECKUX
rpynn. Mukopuza. IlinecHeBbie rpu0Obl. CbenoOHBIE U SJOBUTHIE T'PUOBL.
3uromuiietel. AckomunieThl. bazumonmuriersl. OoMuiieTsl. JInaiHUKY.

DKCnepumMeHmanvbHoe — U3yueHue — CMpOeHUs,  HCU3HeOessmenbHOCmuU U
MHO02000pa3zusi 2pubo8 u TUUAHUKOS.

Paznea 2. ’/KuBoTHbIE

30070THs — HAyKa O XUBOTHBIX. OO0IHE U CHEIUaIbHbIE METO/IbI U3YUYEHUS
x®uBOTHBIX. IIpodeccun, cBsizanHbie ¢ 300si0rHeH. OCOOCHHOCTH CTPOCHUS



KUBOTHOU KIeTKU. OCOOEHHOCTH KUBOTHBIX TKaHEH. OpraHbl U CUCTEMbI OPTraHOB
*KUBOTHBIX. Popma Tena. CummeTpusi. PazMepbl KUBOTHBIX.

IKCnepumMeHmaibHoe uzyueHue KiemokK U mKaHel HCUBONHbIX.

Pewenue sxcnepumenmanvuvix 3a0au Ha onpedenenue muna mKauu.

Paznen 3. CTtpoeHue U )KU3HEAEATEILHOCTD dKUBOTHOTO0 OPraHU3MaA.

Opranu3sMeHHbId YPOBEHb OPraHU3ANMHU JKU3HU.

[lutanue: 3HAOUUTO3 M HK30LMTO3; OCOOEHHOCTH MUTAHUS >KUBOTHBIX.
JpixaHue: crmocoObl MOMyYeHUs] KHCIOPOJa, JAbIXaHUE B Pa3HbIX Cpellax KU3HU.
TpaHcnopT y >KMBOTHBIX: MOJIOCTH T€JA, SBOJIIOLHMS IOJOCTA TEJAa KUBOTHBIX,
CBSI3b C CHCTEMOW TpaHCIOpTa. BbIIeneHue: OCMOC, THUIIbl BbIICIUTEILHON
CHUCTEMBI, CBSI3b BBIJCIUTEIIBHONM CHUCTEMBI C THUIIOM MoJIOCTH Tena. Omnopa u
JBIDKEHUE: TUJIPOCTATUYECKUM, HApYKHBIM, BHyTpeHHHM ckenet. [lnaBanue, Oer,
nosjer. Perymsanus mpoueccoB »KU3HEAESTEIbHOCTH: TUIBI HEPBHOW CUCTEMBI Y
JKUBOTHBIX,  TyMOpajibHass  peryysanus.  Pa3MHOXeHHME y  JKUBOTHBIX:
Pa3aeIbHOIIOIOCTh, IAPTEHOTCHES.

DKcnepumMeHmanvbHoe uzyueHue CmpoeHus U (QYHKYUOHUPOBAHUS OP2aHO8 U
cucmem op2amo8 HCUBOMHDbIX.

Pewenue sspucmuueckux 3a0au no meme ovixanue, Hep8HAS U 2YyMOPAIbHASA
peyAYuUsL.

Pa3znen 4. PazHooOpa3ue ;KUBOTHBIX

JIByXCJIOMHBIE W TpeXciaouHble XUBOTHbIC. Tun Ilnockue, Kpyrisie,
Kosbuateie wepBu. Tun Mommocku. Tun Ynenucronorume. Tunm Xopaosble.
Pa3Hoo6pasue u 3Bomonus [lo3BoHOUHBIX kMBOTHBIX. Hagknacc PwiObl. Kiacc
3eMHOBOAHBbIE. AMHHOTHI. [Ipecmbikaronmecs. [Ituipl. Miekonuraromue.

IKcnepumenmanvioe U3ydeHue GHewHe20 U GHYMPEHHe20 CMPOEHUs.
JHCUBOTNHDBIX.

Pa3znen 5. IBosounst U 3KOJIOTUS KUBOTHBIX

DBostonus 6€CTIO3BOHOYHBIX W TIO3BOHOUYHBIX JKMBOTHBIX. Cpema oOuTanus u
HKOJIOTHYECKasl HUIIA. 3aKOH ONTHUMYMa. 3aKOH JIUMUTHpYIoIIEero ¢haktopa. 3aKkoH
HKOJIOTUYECKONM MHAMBUAYAIbHOCTA BUIOB. IlpaBuno Annena. IlpaBuio
beprmana. AnanTaiuu )KUBOTHBIX K cpeie ooutanus. [Tapasutusm.

IKCnepumeHmaibHoe usyieHue IK0J102ULeCKUX hakxmopoa.

Pa3nen 6. JKuBoTHELIE M YeJI0BEK

Benenue mnpombicia  KMBOTHBIX HAa  OCHOBE HAy4yHOro  MOJXOJA.
OnomaniHuBanue kUBOTHBIX. Cenekuusa. IltuneBoactBo. KUBOTHOBOACTBO.
KuoTHbie-BpeauTenu. CUHAHTPOMHBIE BUJIBI KUBOTHBIX. AlanTanus >KMBOTHBIX
B YCJIOBUSX TOpOAa.

HUccneoosanue 3aumooeticmeaus HHCUu8OMHbuIX U Yel08€eKd.



9 KJIACC

Pasznea 1. Beenenue

Cucrema OHOJOTMYECKMX HayK, H3ydalmux denoBeka. IIpodeccun,
CBSI3aHHBIC C HAyKaMH O yesnoBeke. [lepcrnekTuBbl pa3BUTHS 3HAHUN 00 OpraHu3Me
YEJIOBEKA U €T0 CBA3AX C OKPYKaIOILIEeH cpesioi.

Paznen 2. O61mmii 0030p KJIETOK M TKAHEH YeJI0BeKa

OOMeH BeIIecTB Kak OCHOBa >XKM3HU. OpraHMYecKue BEIIeCTBA KIIETKH.
Butamunbl. AT®. [{utonorus. Tumnsl TKaHe# opraHu3Ma 4eI0BeKa.

DKcnepumenmanvHoe uzyueHue Kiemku u OUOXUMU4ecKux npoyeccos 8 Hell.

Pewenue npaxmuueckux 3a0au Ha onpedenenue muna MKaAHU HA
MuKponpenapame.

Paznea 3. HepBHasi cucrema

[IpoBoasinue MyTH COIMHHOTO MO3ra. AHATOMHUSA TOJOBHOrO Mo3ra. LleHTpsl
COMATUYECKOM M BETreTaTUBHOM CHUCTEM B ILIEHTPAJIBHOW HEPBHOM CHCTEME.
Pednexroprnoe kombito. Heliponnas cerb. Knaccuduxanuu peduexcon. Pomb
uccienoBannii W.II. IlaBnoBa. @ynkimonanbHbie cucteMbl [ILK. AHoxuHa.
Hcnonb3oBaHue mpuHIMNA pabOTbl HEHPOHHBIX CETEM B HCKYCCTBEHHOM
uHrtesekre. ['emarosnuedanuueckuit 6aprep. MeToibl UCCIe0BaHUS MO3TOBOM
AKTUBHOCTHU U CTPOEHUSI CTPYKTYP HEPBHOM CUCTEMBI.

IJKchepumenmanbHoe u3yueHue HEPEHOU CUCTNEMDI.

Paznen 4. CeHcopHbIE CHCTEMBI

Knaccudukamusa pernentopoB. Dusmyeckne U XUMHUYECKHE OCHOBBI
BocnpusaTusi cBeta. CTpoeHue ceTyaTku. MexaHu3M BOCHPUATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTPA CIIyXa U LIEHTPA PEUH.

IKCnepumMeHmanvbHoe u3yueHue CeHCOPHbIX CUCTEM.

Paznen 5. JHaoKpuHHA"A cucTEMA

MonekynasipHble MEXaHU3Mbl JEUCTBUSI TOPMOHOB Ha KIIETKU-MHIICHHU.
['mmoranamo-runoduszapHas cucrtemMa. HapyiieHusi, CBsi3aHHbIE C THIO-U
runep@yHKIusIMU  TOpMOHOB. [Ipoume opraHbl, BBIACISIONIAE TOPMOHBI.
HccnenoBanne CTpOEHHUS KeJe3 YHAOKPUHHON CUCTEMBI.

Pa3nen 6. IloBenenue

Pednekc. Ycnorunie pediiekcel. [ens. Motus. IlotpedHocTts. Pediiekc nenu
no [laBmoBy. JluHammueckui  crepeorun. MMnpuHTHHT.  MexaHU3MBbI
BO3HUKHOBEHUS 3Monuid. HeliporymopaibHas peryssiius 1mojJ0BOro NOBEICHUS.

Ipumenenue meopemuueckux 3Hanuil o pegiexcax Ha NPaxKmuxe.

Pasznesa 7. OnopHo-ABUraTe/JIbHbIM anmapar



Koctu. Hapyuienusi cTpoeHus CKeJleTHOM cUCTeMbl. TpaBMbl. 3a0oJjieBaHMS
ONOPHO-/IBUTATEJIBHOTO aNIlapara, CBSI3aHHBIE C NPSAMOXOXIACHHEM. MBIIIIIBI.
OCHOBHBIEC MBIIIITHI TEJIA YETOBEKA. ATPO(US MBIIII, TPUYMUHEI U JICUCHUE.

DKcnepumenmanbHoe uzyyeHue CmpoeHus U @QYHKYUOHUPOBAHUS ONOPHO-
08U2amMeNbHOU CUCEMBL.

Paznen 8. KpoBeHocHasi u ium@paTnyeckasi CHCTEMbI

OcoOeHHOCTH CcTpoeHUS] U (YHKIMOHUPOBAHUS CEPJACYHOW  MBIIIIIBI.
KpoBeHocHass u numdaTuyeckas CHUCTEMbl OpranusMa. BHyTpeHHss cpena
OpraHu3ma.

DKcnepumenmanvrHoe usydenue Cmpoenus U pabomol 0peaHo8 KPOGEHOCHOU
cucmembi.

Pazgen 9. UmmyHHasi cuctema

3nauenue pador M.M. Meunukosa, [1. Dpnauxa mo u3yuyeHHUI0O UMMYHUTETA.
Bpoxxnennbiit ummynuret. [IproOpeTeHHbI UMMYHHUTET. BakIMHbBI U CHIBOPOTKH.
Oprassl HEHTPAIIBHOM HMMYHHOMN CUCTEMBI.

Cocmasnenue cxemvl 60O3HUKHOBEHUS UMMYHHO20 OMEema no OnucCaiuro.

Pa3nea 10. /IpixaTesibHasi cucTemMa

Bo3nyxoHocHele myth W jerkve. @u3MONOrds MOporlecca  JIbIXaHUs.
Cypdakrant. Undeknnonnsie 001€3HU, NEpeAaroIecs: 4epe3 BO3IyX, U Mpoune
3a00jIeBaHUs OpraHOB JbIXaHWsA. BrusHue Ta0aKOKypeHHs Ha  OpTaHbl
JbIXaTEJIbHOU CUCTEMBI.

OKcnepumenmanbHoe — U3yyeHue — Cmpoenus U QYHKYUOHUPOBAHUS
O0bIXamenbHOU CUCTEMDbI.

Pazgea 11. IIumeBapurebHas cucremMa

OU3MONOTHS THUILEBAPUTEIIBHON CUCTEMBI. XHUMHWYECKUH COCTAB CIIOHBI,
JKEIIYJJOYHOTO COKa, NOJKEIYJOYHOTO COKa, JKEJIYHM, COKA TOHKOM KHUIIKH.
Heundexnmonnsie ¥ ayTOMMMYHHBIC 3a00JIEBaHMSI CHUCTEMBI MHUIIEBAPEHUS.
PaccrpoiicTBa UIeBOro NOBEICHUS.

DKcnepumenmanbHoe uzyyeHue Qu3uoI02uu NUUe8apeHUs..

Paznen 12. BeigeaurtenabHass cucreMa®u3noOrHuYeCKUe IMPOIECCHI
dbopMupoBaHUsT BTOPUYHOM MOuHW. PoJib TOYKHM B PETyNSIUU apTEPUATBHOTO
naBiieHus.  3a0oJieBaHUSI  OPraHOB ~ MOYEBBIJECIUTEILHONW  CHUCTEMBI,  HX
npenynpexacHue. MckyccrBennas nmouka. {uanus. TpaHcniaHTauus moyku.

DKCnepumeHmanbHoe uzyueHue CmpoenUst 8bl0eIUmebHOU CUCTEeMblL.

Pa3znea 13. IlosioBast cucrema

Menctpyanbhbiil nuki. HepBHast u rymopanbHasi perysius padoTsl OpraHoB
noyioBol cucrtembl. [lmaHupoBaHue OEpeMEHHOCTH, METOJbl KOHTpAIEHIUU.
bepeMeHnHOCTb U nakTanus. 3a00yeBaHus, MePeAIOIIUecs MOJIOBBIM Ty TEM.



H3yuenue cucmoniocuueckux npenapamos.

Pa3znen 14. Koxka u ee npou3BoHbIE

Cnon »snugepmuca. Cnou nepmbl. IlogkoxHas >KUpoOBasi —KJeTyaTKa.
[Ipon3BoIHBIE KOKU: HOTTH, BOJIOCHL. 3a00J€BAHUS KOXKU U UX MPEIYINPEKICHUE.
[IpodunakTuka u epBas MOMOIIb MIPU TEIJIOBOM M COJIHEUHOM yAapax, 0’Korax u
0OMOpOKEHUSX.

IKcnepumeHmanbHoe UCCiIe008aHUue C8A3U CMPOeHUsi U (DYHKYUL KONHCU.

Paznen 15. Ajanranum opranu3zma 4ejioBeKa

Tepmoperynsauus. ['unoranaMmyc Kak LEHTP HEUPOTYMOPAJIBbHOM PETYIISLHAU
teriooomena. [loBeneHueckue aganTanuu. AJantauy 4ejloBeKa, €ro OpraHoB U
TKaHE K HU3KAM KOHLEHTpalusIM KUclIopoda | rumnokcuu. Ilepectpoiika
MeTaboJiM3Ma KJIETOK B yCIoBUM rumnokcuu. [lepectpoiika Mmetabonn3mMa KIETOK B
ycinoBusix rojonanus. [lupkamueie putmbl. TpenupoBku. Ponb  ¢usznueckoi
AKTUBHOCTM B COXPAaHEHHUM 3/I0POBbS 4YEJNOBEKAa. AJanTtanus K HEBECOMOCTH.
[lepecTpoiiku MeTaboiu3Ma B YCIOBHUSIX HHU3KOW TpaBUTAIMH, NPO(UIAKTHKA
HETATHUBHBIX MTOCIIEICTBUMN.

Pewenue cumyayuonnwvix 3adau.

Pa3zneua 16. I'eHeTnka 4ye0BeKa

Mexanusmbl onpeneneHus 1mnosa. [losoBele XpOMOCOMBI U ayTOCOMBI
yenoBeka. MzmenunBocTs. MeauuuHckas reHeTuka. Posib reHeTUYECKUX aHAIN30B
IpU TUIAHUPOBAHUM M KOHTPOJIe OEPEMEHHOCTH. DTUYECKHE aCIEKThl BHECCHUS
M3MEHEHH B TE€HOMBI pa3JIMYHBIX OPraHU3MOB, B TOM UHCIIE YEJIOBEKa
['eHetnueckass uHxkeHepus. ['€HOMHOE pPEIaKTUPOBAHUE. ITUUYECKHE ACTIEKTHI
BHECCHUS N3MEHEHUM B TEHOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

DKcnepumeHmanvbHoe uzyueHue Hacie0CmeeHHOCMU U USMEHYUBOCU.

Pewienue cnooicnvix eenemuueckux 3a0ay Ha pazusie Qopmbl HACIEO08AHUAL.

Paznen 17. AuTponorenes

VYHUKanbHbIE TPU3HAKA TOMUHUI. Bbicokopa3BuThblii mo3r. CXOACTBO H
pas3nuyMs 4eJIOBEeKa M YEeJIOBEKOOOpa3HbIX 00e3bsiH. lllumnanse kak Onrpkalmmmini
YKMUBOM POJICTBEHHUK YEJIOBEKA.

IKcnepumenmanvHoe uzydeHue 3601I0YUOHHBIX USMEHEHUL Yell08eKd.

Paznen 18. YesnoBek u OKpy:Kkawinas cpeaa

3aBUCMMOCTh 3JI0POBbSl YEJIOBEKA OT COCTOSIHUSA OKPYXKalollel Cpenpbl.
Muxkpoximmar xuibix nomemeHni. ®uznonorus tpyna. GakTopel, HAPYIIAKOIINAE
3I0POBbE. YKPEIICHUE 3J0pOBbsi. AHTPONOT€HHbIE BO3JCHCTBHS Ha Cpeny.
AHTpOIOT€HHBII  KPYroBOPOT. OKOJOTUYECKHUE KPHU3UCHI W WX [PUYUHBIL.
KosBomtonus obiiectsa u npupoisl. PairionansHoe npupo10nosib30BaHue.



OKcnepumenmanvHoe usydeHue memnepamypbl, KOJIUHeCmed KUCIopood U
VelleKUco20 2a3a 6 Hauaie u 8 KoHye ypoka 6 Kabuuneme Ouoi02uu npu nOMouu
0aMYUKO8.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumanue: TOPIOCTb 3a BKJIAJ POCCHHCKUX U
COBETCKHX yUEHBIX B pa3BUTHE MUPOBOW OMOIOTHUECKON HAYKH;

2) epadcoanckoe 8ocnumaHnue. TOTOBHOCTh K KOHCTPYKTHUBHONH COBMECTHOMU
JESATETLHOCTH MPHU BHITIOJHEHUN UCCIICIOBAHUMA U TPOCKTOB;

3) yeHHocmu HAY4YHO20 NO3HAHUA:! OPUEHTAIMS HAa COBPEMEHHYIO CHUCTEMY
HAyYHBIX TPEACTABICHUH 00 OCHOBHBIX OWMOJOTHYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SX YENOBEKa C MPHUPOAOW, Pa3BUTHE HAYYHOW JFOOO3HATEIHHOCTH,
MHTEpeca K OMOJOTUYECKON HayKe, HABBIKOB UCCIIEI0BATEIBCKON ACSITEIbHOCTH;

4) ¢opmuposanue Kyrbmypvl 300p08bsi. OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 37I0POBBIN 00pa3 KU3HU, COOI0JIEHUE TTPABUI
Oe3omacHOCTH, B TOM 4YHCIE, B TOM YHCJIE€ COBEPIICHCTBOBAHHE HABHIKOB
0e301acHOTo MOBECHUS B PUPOIHON CPEIE;

5) mpyoogoe 6ocnumaHue: aKTUBHOE y4acTHE B PEIICHUU MPAKTHYECKHUX
3aJa4  OMOJIOTMYECKOM M  OSKOJOTHMYECKOW HamNpaBlIEHHOCTH, HMHTEpEC K
MPAKTUYECKOMY M3YyUYEeHHIO POodeccHii, CBSI3aHHBIX ¢ OMOJIOTHEHH;

6) aKxonozcuyeckoe eocnumanue: OCO3HAHUE FIKOJIOTMUECKUX TPoOIeM U myTeil
UX pEIICHUs; TOTOBHOCTh K Y4YacTHIO B MPAKTHUYECKOW JIESITEIbHOCTH
HKOJIOTMYECKOM HaINPaBI€HHOCTH; LIEHHOCTHOE OTHOILIEHUE K POAHON IpUPOJIE.

METAINIPEAMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS

1) bazoevie nocuueckue oelcmeausi:

BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKKA OHUOJIOTHYECKUX
00BEKTOB;

npemyiaraTh KPUTEPUM W BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B
paccMaTpuBaeMbIX (pakTax;

BBISIBIIATH ACPUIIMTH WH(DOPMAIUHU, JAaHHBIX, HCOOXOIUMBIX I PEIICHUS
MOCTABJICHHOM 3aJa4H;

BBISIBIIATH NMPUYUHHO-CIICCTBEHHBIC CBS3U TPH H3YYCHHH OHMOJIOTHYCCKUX
SIBJICHUI U TIPOIIECCOB, (DOPMYIUPOBATH TUIIOTE3bI, I€TIATh BHIBOIBI;

CaMOCTOSITENIFHO BBIOMpPATh CHOCOO pelieHus y4uyeOHONW OMOJIOrHYecKOn
3alayu  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBHIOMpATh HamboOJee
MOIXO/ISIIIINANA ¢ Y9€TOM CaMOCTOSTEIILHO BBIICIEHHBIX KPUTEPHUEB).

2) bazosvle ucciedosamenvckue oeticmsusi:



IPUMEHATh METOJIbl HAyYHOT'O MO3HAHUS KUBBIX OPTaHU3MOB U IPOLIECCOB
Ha SMIIMPUYECKOM U TEOPETHUUYECKOM YpPOBHSAX B yueOHOW MO3HABATENBbHOU U
UCCJIEI0BATENbCKON NEATEIbHOCTH;

aHaJIM3UPOBaTh (DaKThI, BBISBIATH U (OPMYIIMPOBATH POOIEMY, OTIPEACIATH
LeNb U 33J1a4M, COOTBETCTBYIOIIME PEIICHUIO NMPOOJIEMBL; IIpeiaraTe TUIIOTE3Y U
OCYILECTBIISITh €€ MPOBEPKY; MPOBOJIUTH U3MEPEHHUS HEOOXOIUMBIX MapaMETPOB,
BBIUMCJIEHUSI, MOJEIUPOBaHNE, HAOIIOACHHUSI U SKCIIEPUMEHTHI, CaMOCTOSITEIIBHO
IPOrHO3UPOBAaTh PpE3yNbTaThl, (OPMYIUPOBaTH OOOOLIEHUS M BBIBOJBI 11O
pe3yibTaTaM IPOBEJACHHOIO OIbITA, HWCCIEAOBAHMS, COCTABJISATH OTYET O
poJieIaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTHPOBAThCS B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JUTepaTypa OUOJIOTUYECKOTO COJEpKaHUs, CIpPaBOYHbIE IMOCOOUS,
pecypcbl MHTEpHETA);

IPUMEHATh PA3JMYHBIE METOJbI, HHCTPYMEHTBI M 3alpOCHl IPU IOMCKE U
orOope MH(OpMAUMU WIM JAHHBIX W3 HCTOYHUKOB C YYETOM MPEIIOKEHHOM
y4eOHOH 3a/1a4M U 33JJaHHBIX KPUTEPHEB,;

NPUMEHATh 3HAKW U CHUMBOJIBI, (OpMYJibl, aOOpeBUATyphl, UCIOJIb30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

2. KoMMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiCTBHUS:

nyOJIMYHO  BBICTYHAaTh C  Mpe3eHTAalled  pe3ysbTaTOB  BBINOJIHEHUS
OMOJIOTMYECKOT0  3KCIepuMeHTa  (UCCleoBaTeabCKol  JabopaTopHON WM
MPaKTUYECKON pabOThl, yueOHOTO IPOEKTA);

IUIAHUPOBATH OPraHU3alMI0 COBMECTHOW pabOThI, OMPEAENATh CBOIO POJb,
pacnpenensaTh 3a/1a4yd MEX1y YWICHaMU CPYIIIIbI;

BBINIOJIHATh CBOIO YacTh paldOThl, KOOPAUHUPOBATH CBOM JEHCTBUSA C
JNEUCTBUSMMU JIPYTUX YWICHOB KOMAaH/Ibl, ONIPEAEIIATh KPUTEPUU IO OLIEHKE KaYeCTBa
BBITIOJITHEHHOUN Pa0OTHI;

peliaTth BO3HUKAKOIIME MpOoOJEeMbl Ha OCHOBE yuyeTa OOIIMX HHTEPECOB U
COTJIACOBAHMS TIO3UIIMH, Y4aCTBOBATh B 00CYKJICHUH, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U ApYruX GopMax B3auMOJEHCTBUS.

3. PeryisiTuBHbIC YHHMBEpPCaAJIbHbIC Y4eOHbIC 1eHCTBUSA:

COOTHOCHUTH CBOM JIEHCTBUSA C TUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISTh
CaMOKOHTPOJIb JIE€SITEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

7 KIIACC

K xoniyy oOydenust B 7 kjacce MpeAMETHbIE pe3yJbTaThl U3YUEHHUS Kypca
BHEYpouHOU aestenbHOCTH «lIpakTudeckass OWOJIOTHS: TEOpUsS M TMPAKTHKA»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu3oBaTh pa3/eibl OOTAaHUKH, ONEPUPOBATh 3HAHUSIMH aHATOMMHH,
TUCTOJIOTHH U (PU3HOIOTHH PACTCHUIA;

2) mnpuMeHSATh OHOJNOTUYECKHE TEPMHUHBI W TOHATHS (B TOM 4YHCIE:
LUTOJIOTHSI, SKOJIOTHSI PACTEHHI, MUKPOOUOJIOT S, TPOTUCTOJIOTHS, CYNeprpyIma,
PacTUTENBHOE COOOIIECTBO, CIIOPOBBIE pPACTEHHUS, CEMEHHBIE pACTEHUs) B
COOTBETCTBHH C ITIOCTABICHHOM 3a7a4eii;

3) onucbIBaTh OCOOEHHOCTU CTPOEHUS U KUZHEICSATEIbHOCTH PACTUTEIBHOTO
OpraHu3Ma;

4) pa3nuuaTh BHYTPEHHEE CTPOCHHE OPIaHOB PACTEHUU HA MOINEPEYHBIX U
IIPOJIOJIBHBIX Cpe3ax;

5) onuChIBaTh KUBbIE U TepOapHbIe FK3EMIUISPbl PACTEHHM O IUIaHY, YaCTH
pacTeHMii MO M300pAKEHUSM, CXE€MaM, MOJENSIM, MYyJsDKaM, peabeHbIM
TabInIaM;

6) XapaKTepHu30BaTb OCHOBHBIE TPYIIIBI OJHOKIETOYHBIX OPraHW3MOB H
BBISIBIIATh M€Ky HUMH 3BOJIOLMOHHOE POJICTBO;

7) BBIABISATH 3aKOHOMEPHOCTH M MOp(}O(DU3MOIOTHUECKHE aJanTaluu
(BUAOU3MEHEHUsI OpPraHOB) PACTEHMM K PAa3JIMYHBIM YCJIOBHSIM OOUTaHUS,
HAXOJIUTh CBSI3U MEXIY CTPOCHHUEM OpraHa M BBINOJHAEMON UM (DYHKIIHEH;

8) BBITIOJIHATH MPAKTUYECKHUE U JIaOOpaTOpHbIE PabOTHI 1O Mopdojoruu u
¢uznonoruu pacTeHuil, CUCTEMAaTUKEe pPACTEHUH, aJbrOJIOTMHM, MHUKOJIOTUU H
MUKpPOOMOJIOTHH, B TOM 4YHCIE pPabOTbl C MHUKPOCKOIIOM C TOCTOSHHBIMHU
(ukcupoBaHHBIMM) WU BpPEMEHHBIMM MHKpPOIpENapaTaMH, HCCIEI0BaTEIbCKUE
paboThI C UCHOJIB30BAHKEM MPUOOPOB U HUHCTPYMEHTOB LIM(PPOBOIL 1abopaTropuu;

9) onepupoBaTh 3HAHUSIMHU O MPUUYMHAX PACTPOCTPAHEHHBIX MH(PEKIIMOHHBIX
OoJe3Hel pacTeHMid, TOHUMATh PUHIUIIBI OOPHOBI ¢ MATOreHaMU U BPEAUTEIAMU
pacTeHui;

10) mpuMeHsITh MOJyYEHHBIE 3HAHUS MJI BBIPAIIMBAHUS U PA3MHOXKCHUS
KYJIbTYPHBIX PACTCHHN;

11) craBuTh IpocTEIIIE OMOTOTUYECKUAE OTIBITHI M DKCIIEPUMEHTHI

12) coOmtomath mpaBuia 0€30MacHOTO TpyJa HpH paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYOBAaHUEM B COOTBETCTBUH C MHCTPYKLUSIMU;



13) wucnonb3oBaTh 3HAHUS O MPU3HAKAX CEMEICTB JBYJOJBHBIX U
OJTHOAOJIBHBIX PACTEHUH JIJIs1 ONPEIEICHUS X CUCTEMAaTHUYECKOTO MOJIOXKEHUS;

14) BbLIENTATH CYUIECTBEHHBIE NPHU3HAKU CTPOCHUS U KU3HEIEATEIBbHOCTH
pacTteHuid, 6akTepu, apxei, rpuooB;

15) BBIABIATH 4e€pTHl MPUCHOCOOJEHHOCTH PACTEHHM K cpelae OOUTaHus,
3HAYEHHUE IKOJIOTMUECKUX (PaKTOPOB AJIs1 PACTEHUMH;

16) xapakTepu30BaTh pacTUTENbHBIE COOOIIECTBA;

17) npuBoAUTH NMpPUMEPHI KYJIbTYPHBIX PACTEHMM M MX 3HAYCHUS B KU3HU
YEJI0BEKa, ONEpUPOBATh

18) moHMMaTh NMPUYMHBI BOSHUKHOBEHHUS JKOJOTMYECKUX MPOOJIEM U 3HATH
Mepbl OXpaHbl PACTUTEIBLHOTO MUpPa 3€MJIH.

8 KUIIACC

K koHiy oOyueHus B 8 Kkjacce ImpeaMETHbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYpOuHOIl nearenbHOCcTH «lIpakThyeckass OUONOTHs: TEOpUS U IPAKTUKa»
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

1) ucnonp30BaTh 3HAHUS MO 300J0TMM M MUKOJOTHUU JJIA CBSA3H C JAPYTUMH
HayKaM¥ U TEXHUKOW;

2) XapakTepu3oBaTb NIPUHIUIBI KIACCU(UKAIMU KUBOTHBIX, BHUJ Kak
OCHOBHYIO CHCTEMAaTUYECKYI0 KATETOPHUIO, OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI
XKUBOTHBIX;

3) mnpuMeHSATh OHOJOTMYECKHE TEPMUHBI U TMOHATHS (B TOM 4YHUCIE:
MUKOJIOTHS, JKOJIOTHSl JKMBOTHBIX, ATOJIOTHS, NAJ€0300JI0TUs, NapTEHOICHES,
pediiekc) B COOTBETCTBUM C TTOCTaBJICHHOM 3a/1aueii;

4) packpbiBaTh 00ILIME MPU3HAKU )KMBOTHBIX U TPUOOB, YPOBHU OpraHu3aliu
YKUBOTHOT'O U TPUOHOIO OPraHu3Ma;

5) cpaBHUBATH )KUBOTHBIE TKAHU U OPraHbl dKUBOTHBIX MEXIY COOOM;

6) cpaBHHBaTh CHCTEMBl OpPraHOB MEXIy COOOW U  ONPEACNAThH
3aKOHOMEPHOCTH CTPOEHUSI CUCTEM OPraHOB B 3aBUCHMOCTH OT BBIIIOJIHAEMON UMU
byHKINH,

7) BBISIBISATH  NPUYMHHO-CJICACTBEHHBIE CBS3M  MEXAY CTPOCHHEM,
KU3BHENEATCIbHOCTBIO M Cpelod  OOMTaHMSI ~ KMBOTHBIX  H3Y4YaeMbIX
CUCTEMATUYECKUX TPYMII;

8) BBINOJHATH MpakTUYECKUE W JabopaTopHbie padOThl MO MOpQoJIOTrUU
rpuboB, o Mopdomoruu, aHaToOMuH, (U3UOJOTUM W TIOBEACHHIO »XUBOTHBIX,
UCCIIEIOBATENbCKUE pabOThl B TOM UHCIE C HCIOJb30BAaHUEM NpPUOOpPOB U
UHCTPYMEHTOB 1M POBOI J1abopaTopuy;

9) ycraHaBiaMBaTh B3aUMOCBSI3U MEXIY THUIIOM IIOJIOCTH TeENa, TUIIOM
KPOBEHOCHOM U BBIIETUTEIBHON CUCTEM;



10) packpbiBaTh pojib TPUOOB M >KMBOTHBIX B €CTECTBEHHBIX 3KOCHCTEMaX U
co0O0IIIeCTBAX;

11) wucnonmp30BaTh METOALI OWOJIOTHH: TPOBOAWTH HAOMIOMCHUA 3a
KUBOTHBIMH, OIMCHIBATH OpPraHbl U CUCTEMbl OPTaHOB KUBOTHBIX, MPOBOIUTH
pocTenine OMOJOTUYECKHUE OMBITH U AKCIIEPUMEHTHI.

9 KJIACC

K xoniry oOydenust B 9 kiacce mpeaMeTHbIE pe3yJbTaThl U3YUEHHUS Kypca
BHEYpouHOU aestenbHOCTH «lIpakTudeckass OWOJIOTHS: TEOpUsS U TMPAKTHKA»
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

1) xapakTepHu30BaTh HAYKH O YEJIOBEKE U UX CBSI3b C APYTUMU HAYKaMU;

2) OOBACHATH POACTBO YEJIOBEUECKHX pac, OCHOBHBIE A3Tambl U (PaKTOPBI
HBOJIFOLIMY YEJIOBEKA,

3) nOpuUMEHSTh OWOJIOTMYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIE:
aHTPOIOJIOTHS, MUKPO(DIOpa, MUKPOOMOM, MUKPOCUMOMOHT, T'€H, T'€HETUYECKas
WHXEHEepHsi, OMOTEXHOJIOTHs, aJUIellb, TeHOTHUII, (PEHOTHUII, CKpEIUBaHUEe, MyTaIlusl,
XpOMOCOMa, T€HOM) B COOTBETCTBUU C MTOCTABJICHHOM 3aja4ei;

4) mnpoBOAWUTH ONHUCAHUE KIETKHW, TKaHW, OPraHOB, CHUCTEM OPTraHOB,
OpraHMU3MOB I10 BHEIIHEMY BUAY (M300pa’KEHUIO), CXeMaM;

5) cpaBHUBATH KJIETKH PA3HBIX TKaHEH, IPYII TKaHEH MEXIy cOOOi, JaenaTh
BBIBO/Ibl HA OCHOBE CPaBHEHHS;

6) cpaBHMBAaTh MUTO3 U MEHO03;

7) XapakTepu30BaTh OCHOBHBIC MOJIOKEHUSI KJIETOYHOM TEOpHUM, 3aKOHBI I
Mennens, 3akoH Xapau—BaitnOepra;

8) wHCmoap30BaTh OMOJOTMYECKHE MOJEIN JJIS aHalu3a OCOOCHHOCTEH
CTpoeHUs U (PYHKIIMOHUPOBAHUS OPraHOB M CHCTEM OPTaHOB YEJIOBEKA;

9) OOBSICHATH HEUPOTyMOpPaJIbHYIO PETYISALNIO MPOLECCOB
KU3HEJEATEIbHOCTH OPraHnu3Ma YeJIOBEKa;

10) cpaBHUBaThH O€3yCIOBHbBIE U YCIOBHbIE PE(IICKCHI;

11) pa3nuuath HacIEACTBEHHBIE W HEHACIEJCTBEHHBbIC (MH(EKIIMOHHBIE,
HenH(DeKMOoHHbIe) 3a00JeBaHUsl  YelOBEeKa, OOBICHITH 3HAYEHUE  Mep
NpO(HIAKTUKY B MIPEAYNPEKICHUH 3a00JI€BaHUN YEITOBEKA;

12) OOBSCHATH, MNPUYUHBI HACJIEACTBEHHBIX 3a00JIEBaHMI  4YelIOBEKa,
MPUHIUINBI COBPEMEHHBIX OMOMEIUIIMHCKUX METOJI0B, dTUKU OHOMEIUIIMHCKHUX
HCCIeI0BaHUM;

14) pemath KaueCTBEHHbIE U KOJIUYECTBEHHBIC 3a/1a4, UCMOJIb3Yysl OCHOBHbIC
NOKAa3aTelId 3/I0pPOBbsl YEJIOBEKA, NPOBOAUTH PAaCUEThl U OLICHUBATh MOJYYEHHBIE
3HAUYCHUS;

15) BnageTh npueMaMu OKa3aHus IEPBOM MOMOIIIH YEJIOBEKY;



16) ucmonp30BaTh METOIbI OMOJIOTUW TIPH BBIMOJHEHUH MPAKTHYECKUX M
7a0opaTopHBIX PaboT, B TOM 4YHUCIE padOT C HCIOJIb30BAaHUEM MPUOOPOB U
UHCTPYMEHTOB IIU(POBOH 1a00OpaTOPUH, U OOBACHATH UX PE3YJIbTATHI;

17) cobnromath mpaBuia Oe30MacHOrO Tpyna mpu padboTe ¢ y4eOHbIM U
71a00paTOpHBIM  00OPYJIOBAaHMEM, XHMHUYECKOW TOCYIOW B COOTBETCTBHH C
UHCTPYKITUSIMU;

18) 0OBsACHATH 3HaueHHe pPabOT Mo pacHmUppPOBKE TI€HOMOB Pa3IUUHBIX
OpPTraHMU3MOB, XapaKTepPU30BaTh LT U 3a/1a4l OMOMH(POPMATHKH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEeKTPOHHbIE
N/ HaumeHoBaHue pa3jiejioB U TeM KoanuectBo OcHoBHOE OcHOBHBbIE BU/BI (uudposbie)
° NpOrpaMmbl 4acoB co/iep:kaHue AeATeTbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Pa3nea 1. BBenenne
[TuTonorus — Hayka o
kietke. CoBpemenHas ~ CocraBieHHe
KJICTOYHAsl TEOPUSI. KOMHKCOB O
DyKapUOTHBIE U MpaBUJIaX TEXHUKH
POKAPHUOTHEIE 0€30MacHOCTH IpU
KJIETKH. IIPOBEICHUU
Bupyconorus. 71a00paTOPHBIX U
Bupycsl — IPAKTUYECKUX
HekseTouHas popma. pa0or.
BupycHbie DKCIepUMEHTAIILHOE
1.1 Brenenue 3 3a0o0eBaHus M3y4yeHue: OCHOB

pacTeHui, )KUBOTHBIX,
yesnoBeka. MeTo bl
HAy4YHOTO MO3HAHUS B
ouonorun. [IpaBuna
paboThI CO CBETOBBIM
MHUKPOCKOIIOM.
Bpemennslie u
MTOCTOSTHHBIE
MHUKPOIIpEnaparhl.
Metoanka

MHKPOCKOIINHU:
IIPUTOTOBJICHHE
BPEMEHHBIX
MpemnapaToB U
pabota c
MHUKPOCKOTIOM;
odopmiieHus
pe3yIbTaTOB PabOTHI
C MHKPOCKOTIOM




IIPUT'OTOBJICHUA
BPCMCHHBIX MHUKPO-

MpEnapaTroB

HToro

Pa3nen 2. bakrepum u apxeun
MukpoOuoiorus —
HayKa o
MHUKPOOpPraHu3Max.
OcobenHocTH

2.1

bakrepuu u apxeun

CTPOEHUS POKAPHOT-
HOM KJIETKU.
JKusHenesarenpbHOCTh
OaKTepuil:
aBTOTpO(HBIE U
reTepoTpodHsbIE,
a’poOHBbIe U
aHa’pOOHbIE
OaxTepun; HopMbl
KJIETOK OaKkTepui,
POCT U pa3MHOXKEHHE
(ctiopsl OakTepuit).
[{nanob6akrepuu, Nx
pOJIb B IPUPOJIE.
ApxeH, X OTIUYUS
ot bakrepuii.
3HaueHue OakTepuil u
apxey B IpUpoJe,
HBOJIIOLIMU U
OMOreOXMMHYECKHUX

Juckyccens Ha TeMy
«Hcnonp3oBanue
Oaktepwii U apxe B
COBPEMEHHOM MUDE.
HoBsble criocoObD».
DKcIepUMEHTAIbHOe
U3y4eHHEe: METOJIOB
ne3uHpexu u
CTEePIITU3AINH;
Mopdonoruu
OaxkTepuil Ha
MHUKPOCKOTTHYECKIX
npemnaparax;
*KOJIOHMH OaKTepHid,
BbIpAILlEHHBIX
METOOM OCaKJICHHS
Ha IroJIOJTHOM arape




Hroro

Paznen 3. MHoroo0pa3ue 0JHOKJIETOYHBIX JYKAPUOT

OHUKJIax

Hrpa no
npodunakTuke
MHuoroo6pasue pod N
5 3a00/I€BaHUM,
MPOCTEHIINX: IBIIICHA
BBI3bIBAEMbBIX
3eneHas,
MapasuTHIECKUMHU
TPUIAHOCOMA, .
MPOCTEHIITMH.
MO, ame0a
. DKCIIEpUMEHTAIILHOE
npoTei u
. U3YYCHHE:
JTU3CHTEPHITHAS,
. OJTHOKJICTOYHBIX
MaJTSIPUAHBIHA
MHuoroo6pas3ue 0JHOKICTOYHBIX . OPTraHHU3MOB I10]T
3.1 IUIa3MOJIHH,
3YKapuoT MHUKPOCKOIIOM Ha
yXap uHpy30pug-Typenbka, P
BPEMEHHBIX U
paauoNsIpuu U
(bUKCUpPOBaHHBIX
dbopamunudepsl,
MUKpOTIpenaparax;
JTUATOMEH.
JIBIKCHUS U
3aboneBanus,
KOJIMYECTBA
BBI3BIBACMbIC
OJTHOKJICTOYHBIX
OJTHOKJICTOYHBIMH, FX
OpPTaHHU3MOB.
npoduIakTuKa
Pemenue
MPAKTUYECKHX 3aa4
Hroro

Pa3nes 4. ApxemyiacTuiHble, I «PACTEeHUSD)

4.1

CriopoBble pacTeHus

AJbronorus — Hayka
0 BOJOPOCTIAX.
Bonopocnu —

[Iposenenue
HUCCIIEIOBAHNI:
N3yuenne




4.2

CeMeHHEIC pacTCHUA

HETaKCOHOMUYECKast
rpynna. JKu3HeHHsie
LUKJIBI 3€JICHBIX,
OypBIX U KpaCHBIX
BOZIOPOCIIEH HA
npuMepe
XJIAMUJOMOHA/IbI,
KJ1a10(OpBbI, YIIbBBI,
CIIUPOTHPBI, Xaphbl,
opQupskI.
IIpoucxoxnenue
BBICIIMX PACTEHUM OT

XapOBBIX BOJIOPOCIEH.

IInaynoBuaHbIE.
OcobenHoctu
YKU3HEHHOTO IMKJIa
rayHa
OyJ1aBOBUIHOTO.
Penykuus
rameTodura.

[TarropOTHUKOBUHEIE.

JKW3HEHHBIN UK
MarnopoTHUKA
IIUTOBHUKA
MY>KCKOTO ¥ XBOIIIA
MOJIEBOTO

JpeBHUE ceMEeHHbIE
MaropOTHUKH.
Paznoobpasue
rOJIOCEMEHHBIX:

0CcOOEHHOCTEMH
CTPOCHHSI 3€JICHBIX,
KpPacHBIX, XapOBbIX U
OypBIX BOJOPOCIIECH.
N3yuenne
0COOEHHOCTEMH
CTPOCHHS
KYKYIIKHHA JIbHA U
carayma.
N3yuenune
ocoOeHHOCTeH
CTPOCHHSI IIayHA
OyJIaBOBHIHOTO,
XBOIIA TIOJICBOTO U
IIUTOBHUKA
MY3KCKOT'O

OKCIEPUMEHTAIBHOE
U3y4YEeHUE:
0COOEHHOCTEH
BHEILIHETO CTPOECHUS




XBOMHBIC,
CaroBHUKOBEIE,
TUHTKOBBIE,
THETOBBIE. IIBETKOBBIC
pacTeHus.
Paznoo6pasue
BETKOB. lIBeTeHue.
PazButne Mukpo- u
Meracnop. PaGotsl
C.I'. HaBamuHa.

BETOK, XBOH, IITHIIIEK
M CEMSIH XBOMHBIX
(enb, cocHa,
JIMCTBEHHHUIIA);
MopGoIoTHH
[IBETKA; CTPOCHHS
3aBsI3H LIBETKA U
CEMSIIIOYKH IO
MHUKPOCKOIIOM;
CTPOCHHUS IUIOAOB H

Ku3HeHHbI MUK COILIOIUN
LBETKOBBIX PACTCHUM
HTroro 10
Pa3jnen 5. Ctpoenne u Ku3HeAeATEIbHOCTh CEMEHHBIX PaCcTeHUil
[IpoBenenue
HCCIICIOBAHUM:
N3yuenne

5.1

CTpOCHI/IC PaCTUTCIILHOTO OpraHnu3Ma

PasnooOpasue
moberoB. AHATOMHS
cre0sa. AHaTOMHUS
JHucTa. AHATOMUS
KopHs. CTpoeHue
KOPHSI Ha MTOTIEPEYHOM
cpese

Moponoruu nodera
Ha )KUBBIX
pacrenusix. UJIN
N3yuenne
ocoOeHHoCTeH
aHATOMHUYECKOTO
CTPOCHHSI CTeOIIs
TPaBSIHUCTBIX
pactenuii. MJIN
N3yuenne
MOP(OJIOTHH JINCTA
Ha KUBBIX 00BEKTaX




WU TepOapHbBIX

oOpa3max.
[IpoBenenue
HUCCIIEIOBAHUN:
MeTtonasl
MUKPOKJIOHATBHOTO
KitonupoBanue Pa3MHOKEHHUS
pacTeHui. pacTeHui.
MUuKpOKIIOHAIBHOE IIpakTrueckas
pPa3MHOXKEHHE JIeATEeTbHOCTD:
pacrenuii. [Touna. [Ipumenenne
BereratuBHoe pasMHOXKEHHE
5.2 . B.B. Jlokyuaes, croco00B
pacTeHuii
paboThI O MouBe. BEreTaTUBHOIO
[Tnopopoave mouBsl, pa3MHOXKEHHUS Ha
ya0OpeHwusl. npumepe
ArpoTexXHUYECKHE KOMHATHBIX
npuemMbl. CeBOOOOPOT = pacTeHUi.
CocraBnenue
ceBoobopoTa Jyist
MECTHOCTHU
HAaxXO0KJI€HUS IKOJIbI
OIHOIOJIBHBIE U Pemrenue 3agauq:
JIBYJIOJIbHBIE Omnpenenenue
pactenus. CemelicTBa =~ NPUHAMAJIEHKHOCTH K
5.3 Krnaccudukanus 1iBeTKOBbIX FIBYHOMBHBIX: fracey uVBeTKOBHX
30HTUYHBIE; pacTeHui
ceMelcTBa (aBpuCTHUECKHUE
OIHOJOJIBHBIX: 3a7a4M). 3aruch

aMMapuJInCOBEBIC,

(GbopMyIIbI LIBETKA 110




OpXHJIHBIE.
Jukopacrtymue u
KYJIbTypHBIE
[IPEACTABUTENHN
CEMEICTB, UX
3HAYEHUE B IPUPOLC
U U1 4eJI0BEKa

JKMBEIM OOBEKTAM,
KJIacCU(UKALIUS
IUIOJIOB HA JKMBEIX
00BbeKTaX.
YcraHoBieHue
B3aUMOCBSI3U MEXKTY
CTPOCHUEM
LIBETKOBBIX
pacTeHuit u
CHUCTEMaTHUYCCKOM
MIPUHAJICKHOCTBIO.
IIpoBenenue
HUCCIIEOBaHUMN:
Omnpenenenue
MpEeACTaBUTENICH
CEMCHCTB

Hroro

Pa3nes 6. Jxosiorust pacrenuii. PacteHusi B NpUPOIHBIX CO00IECTBAX

6.1

Dkonorus pacteHuid. Pacrenus B
MPUPOIHBIX COOOIIEeCTBAX

DKoJorn4YecKue
IPYIIIBI PACTEHUM.
Puzocdepa.
Muxkopu3sa. 3eseHble
y10OpeHusl.
buonenos.
Jomunupyromue
BH/JIbI PACTECHUI.
PacturensHbie

coobmiectBa. dopa.

B3aumocss3e

Pemrenue 3aga4d Ha
HaxO0XJIEHUE Mep
MPOPUITAKTUKH U
JIeYeHUS
3a0o0seBaHUN
pacTeHun.
IIpoBenenue
HCCIIEIOBAHNI:
N3yuenne
0COOEHHOCTEM
CTPOEHHUs paCTEHUHN




OpraHU3MOB.
WNudexnmnonnbe
3aboseBaHus
pacTeHUM: BUPYCHBIE
(TabauHas MO3auKa),
IrprOKOBBIC
(My4HHCTas poca,
pKaBYMHA),
OakTepuaTbHBIC
(MOKpasi THUJIB).
NMmyHHTET
pacTeHui.
[Tpodunakruka n
JICYEHUE PACTEHUN

pas3IUYHbIX
AKOJIOTMUYECKUX
rpynn. DKCKypCHU:
N3yuenne
¢duToneHoza
MECTHOCTHU

Hroro

4

Paspnen 7. PacTuTebHBIN MUP U AeTEILHOCTh YEJI0BEKA

7.1

PactutensHbIN MUD U JCATCIIBHOCTD
YCJIO0BCKa

OTaInel pa3BUTHA

PacTUTEIBLHOTO MUpA.

JKu3Hb pacTeHuii B

BOJI€, BBIXOJI HA CyIILY,

ATambl Pa3BUTHUS
HAa3eMHBIX PACTEHUI
OCHOBHBIX
CHUCTEMATHYECKUX
rpynn. PUHHOGUTHL
ITaneo6oTanmka.
OKaMeHENIOCTH,
oTme4yaTku. « ) KuBnie
HCKOTIA€MBIE» CPEIU

Okckypcuu: B mapk
W/WIH CKBED IO
H3YUYEHUIO
0COOEHHOCTEM
pacturenbHOCTH. B
OMOIOTHYECKHIA
u/unm
KpaeBeIUeCKUI
My3€i 10 U3YYEHUIO
ABOJIIOIIUU PACTEHUI
Y aHTPOTIOTEHHOTO
BO3JICUCTBUS HA
PaCTUTENBHBIN MHUP.




COBPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKICHHUS
KYJIbTYPHBIX
pactenuit mo H.U.
BasuiioBy. Cenexuus
1 OMOTEXHOJIOTHS.
[TponoBonbCTBEHHAS
0€301aCHOCTD, OAHKH
cemsiH. OcoOeHHOCTH
TOPOJICKOM (PJIOPBI.
3aHOCHBIC U
a0OpUTEHHBIC BUJIBI.

[IpoBenenue
HCCIICIOBAHUI:
N3yuenne copToBbIX
0COOCHHOCTEH
KYJIbTYPHBIX
pacTeHui.
[IpoekTHas
JESITEIbHOCTD: YX0/
32 KOMHaTHBIMH
PaCTeHUSIMH.
CocraBneHnue JUeTh
W3 pacTEHUi
ONPENCIICHHON
MECTHOCTH

Hroro

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34




8 KVIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB KouunyecTBo OcHoBHbBIE BH/BI (uudpoBbie)
OcHoBHoOe coaep:kanue
n/n U TeM NPOrpaMmabl 4acoB JAesiTeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. I'pudbl U rpu60ono100HbIe OPraHU3MbI
[IpoBenenue
Mukonorus — Hayka o Tpuoax. MCCJIEI0BAHMI:

1.1

I'pu6s1 1 rpudonoao6HbIe
OpPTraHU3MBI

OcCHOBHBbIE YepThI CTPOCHUS Ha
IIpuMepe MyKOpa, NEHULNIUIA.
OAHOKJIETOYHBIE ACKOMUIIETHI —
npoxoxu. [lapasutnueckue
ACKOMUIETHI — BO30yIUTENN
CIIOpPBIHBM, NIAPILIHU, MYYHUCTON
pocshl. bazuaroMuueTsl.
ITapazutnueckue
0a3uAMOMULIETHI — FTOJIOBHEBBIE,
p’KaBUMHHBIE, HEKOTOPBIE
TpyTOBBIE. MUKOpH3a, ee
3HaueHue. OOMULETHI.
[TapazuTHdeckre OOMULIETHI HA
npumMepe GuToTOpHI.
JInmaitHuky. 3Ha4eHHE B
MIPUPOJIE U ACATENBHOCTH
yenoBeka. MlanukaropHas pois
JINIIAHUKOB

N3yuenne crpoeHus
MJICCHEBBIX TPUOOB:
MyKOpa 1 MEeHULUILIA.
N3yuenne crpoenus
JUIIARHUKOB (Ha
repOapHbIX 00pa3Iax u
MUKpOIIpenaparax).
IIpoBencnue
JKCIIEPUMEHTAIIBHBIX
HUCCIIEN0-BaHUN:
U3Yy4YEHUE BIUSHUS
BHEIIHUX ()aKTOPOB Ha
IIPOLIECC PA3MHOKECHHUS
JIPOXOKEN; OLICHKA
KayecTBa BO3/1yXa
IIPUILKOJIEHON
TEPPUTOPUH C
MTOMOIIBIO
JMXEHONHIUKALIUN




HToro

Pazgen 2. ** JKusorapie**

21 30050TUs — HAyKa O
’ YKUBOTHBIX

22
YKUBOTHOM KJIETKU

Oco0eHHOCTH CTPOESHUS

OO6mue u crienraIbHbIC Pa3eibl
3oo0Jiorun. O01me u
CHEIHAIbHBIC METOIbI H3yUCHUS
300si0ruM. CBS3b 300JI0THH C
JIPYTUMH HayKaMu, METUITUTHON
H CEJILCKUM

X031 CcTBOM.3HAUEHHUE
300JIOTHYECKUX 3HAHHUH I
yenoBeka. [Ipodeccun
YyeJIoBeKa, CBSI3aHHBIE C
300JI0THUeH

MHOTO0KJIeTOYHOCTE. TKaH!
YKUBOTHBIX U UX (PYHKITUH.
Oprasbl ¥ CUCTEMBI OPTAHOB.
®dopma Tena, CAMMETPHS,
pa3Mepsl Tesna JKUBOTHBIX

HUrpa «IIpunymainn
npodeccuioy.
IIpoekTHas
JeSATEIbHOCTD:
CocrapieHue
pEeKOMEeHIalui 1o
cOOpY 300JI0TUYECKUX
KOJUIEKIIUH

Urpa «Onpenenenne
OpPraHOMJIOB KJIETKH IO
WJUTIOCTPALUAM U
MHUKpooTOorpapusam».
[IpoBenenue
HACCIeJOBaHNN:
Hccnenosanue KieTok
110/ MUKPOCKOIIOM Ha
BPEMEHHBIX
MUKpOIIpenaparax.
N3yuenue Tkaneu
KUBOTHBIX. Pemenue
JKCIIEPUMEHTAIBHBIX
3a/1a4 Ha ONpeJEIICHUE
TUIIA TKAHU




HToro

2

Pasznen 3. CTpoeHne N KU3HEACATEJIbHOCTD KUBOTHOI'0 OpraHnusma. OpFaHI/IZ}MeHHLIﬁ YPOBE€HDb OPraum3aluu ;KU3HN

[IpoBenenue
DHJOLUTO3 U SK30IUTO3.
9KCIIEPUMEHTAILHOTO
Kiterounoe u nonocruoe
UCCJIEJOBAHMUSL:
nuuieBapeHue. JBOJIIOLHS
. U3Yy4YEHHUE TUTaHUS
3.1 [Inranue y )KUBOTHBIX 1 MUAILEBAPUTEIIBHON CUCTEMBI.
amMeOBI o
OcoOeHHOCTH TUTAaHUS
MHUKPOCKOIIOM
PACTUTENBHOSITHBIX U XUITHBIX
(BUpPTYyaJIbHO WK
KUBOTHBIX
peanbHO)
[IpoBenenue
[Tonocru Tena: nepBu4Has, VCCIIEIOBAHMI:
BTOPUYHAs, MUKCOLIEIb. N3yuenue crpoenus
OYHKIIMH [TOJIOCTH TeJa. SPUTPOLIUTOB JIATYIIKH,
Bo3HukHOBEHHE TPAHCTIOPTHOM OTHUIIBI U YEJIOBEKa MO/
3.2 TpaHCHIOPT y JKMBOTHBIX 1 cucteMbl. CBA3b TUIIA MHKPOCKOIIOM Ha
KPOBEHOCHOM CHCTEMBI U TUIIA (bUKCHPOBaHHBIX
MIOJIOCTH TeJa. DBOIIOLUS MUKpoIIpenaparax.
KPOBEHOCHOH CHUCTEMBI N3yuenne crpoeHus
MTO3BOHOYHBIX cepaua
MJIEKOTIUTAIOIIETO
Pemenue
Hcnonp3oBanue Kkuciopoaa
IBPUCTUUYECKUX 3a7a4
KUBOTHBIMU. J[(uddy3us.
. . 1o Teme «/[prxanuey.
JlpixaHue B BOAHOMN, BO3AYIIIHON
3.3 JIpIXaHue y )KMBOTHBIX 1 [IpoexTHas
cpene. XKabpsl, Tpaxeu, JeTKHE.
. JeSITeNIbHOCTD:
OBONIOIUSA IbIXaTEIbHON
W3roroBnenue moaenu
CHUCTEMBI Y TO3BOHOYHBIX
Honnepca




OcMmoc. OcMmoTHUEeCKOE

[IpoBenenue
JTaBJICHHUE. DBOJIIOLMS
. AKCIEPUMEHTAIBHOIO
BBIICJIUTEIILHON CUCTEMBI Y
UCCIIEJOBAHMUSL:
34 Boigenenue y AKUBOTHBIX YKUBOTHBIX, TYJIOBUILIHBIE U
U3Yy4EHHUE SBICHUS
Ta30Bbl€ MOYKHU. CBSA3b CTPOEHUS
. ocMoOca Ha Ipumepe
BBIJICJIUTEIILHON CUCTEMBI C
KapTodens
TUIIOM IIOJIOCTH TeNa
JleMoHCTpanus cBs3u
Turmsl ckenera: NneyumKyJia,
. OuOJI0TUH U PUBHUKY.
TUIPOCTaTUYECKUI CKEJIET,
. . IIpoBenenue
Hapy>KHBIA U BHYTPEHHHM .
MCCJIEI0BAHMI:
Onopa u 1BUKEHHE Y ckeneT. Peruar. PeruakHbie
3.5 N3yueHne XuTHHOBOTO
YKUBOTHBIX KOHEYHOCTH. CTPOECHHE MBIIIII.
NaHUUPS y pEYHOrO
JIBrkeHue B BOJE, B BO3/1yX€, 10
paka. 3yuenue
BOo3ayxy. [logbemnas cuia. .
CTPOEHUS KOCTEN
Tunel nonera
TITULIBI
Pemenue 3anau Ha
HEPBHYIO U
Pazgpaxkumocts. IlepBuyHOCTD PBHY
. TYMOPAJIBHYIO
TYMOpPaJIbHOM pEryJIslyH.
. peryJsiuIo.
Oco0eHHOCTH YHTOKPUHHON
[IpoBenenue
peryisinun. OcoOeHHOCTH
Perynsauus . JKCIIEPUMEHTAIIbHBIX
HEPBHOW peryJaluy. DBOIIOIUS .
3.6 KU3HEJCATEIIbHOCTH Y UCCIIEJIOBAHUM:

KHUBOTHBIX

HEPBHOU CHUCTEMBI Y
0OCCITIO3BOHOYHBIX. DBOJIFOLIHS
HEPBHOW CUCTEMBI Y
MO3BOHOYHBIX. be3yclioBHbIE U
yCIIOBHBIE pedIieKch

peakuus nHpy3opuii Ha
COJIb; PEAKIIUS
JOKIEBOTO YEPBSI HA
pasapakeHue;
U3y4YEHHE NTOBEICHUS
COLIMATIBHBIX




PasmHOkeHUE U pa3BuTHE

Tunbl pa3BUTHUS KUBOTHBIX.
HacekxoMmble ¢ NOJIHBIM U

HACEKOMBIX (MypaBbEB,
nuen); GopMUpOBaHKE
YCIIOBHOTO peduiekca y
aKBapUYyMHBIX PHIOOK

[IpoBenenue
HWCCIIENOBAaHUN:
N3yuenne crpoeHus

3.7 HEIIOJIHBIM Pa3BUTUEM. JMYUHKH HaCEKOMOTO
KUBOTHBIX
’KuBoTHBIE C IPSAMBIM Ha MpUMepe My4YHOT'O
pa3sBUTHEM yepss. M3yuenue
KYKOJIKH 6a00uKH
Hroro

Pasnen 4. PaznooOpa3ne :KUBOTHBIX

4.1

4.2

JIByXCIOMHBIE )KUBOTHBIE

TpexcioliHbIe )KUBOTHBIE

Tun KummeunonomaocTHEIE.
Perenepanus. Pedekroproe
nosenenue. JKu3HeHHbIN UK
KumeuHomoIocTHEIX Ha
npumepe CundouaHbIx 1
I'mpponnbix

OOwuwmii m1aH cTpoeHust
TPEXCIOWHBIX )KUBOTHBIX.
[IpoTonedpuauu n
MeTaHepUIUH.
[lepBUYHOPOTOCTH U
BTOPUYHOPOTOCTH

[IpoBenenue
JKCIEPUMEHTAIBHBIX
HACCIeJOBaHNH:
W3Yy4YEHUE CTPOCHHUS U
KU3ZHEAEATEIIBHOCTU
TUAPBL; U3y4YEHUE
XUMHUYECKOIO COCTaBa
CKeJleTa KOJIOHUAJIBHBIX
KOPaJUIOBBIX ITOJIUIIOB

Hrpa no reme
«TpexcnoiiHbie
JKUBOTHBIE»




Tun [nockue yepBu Tun

[Tnanapust — cBOOOTHOKUBY U
IIJIOCKUH YEPBb.
[TpucnocobaeHme MI0CKUX
4YepBeH K MTapa3suTU3My.
JKuzHeHHbIe LUKIIBI LIUPOKOTO
JIEHTEeLa, CBUHOI'O LEMHA U
9XxUHOKOKKa. [Ipodunaktuka

IIpoBencHue
UCCIICIOBAHMN:
N3yuenue
KU3HENEATEIBHOCTH,
BHEIIHETO U

4.3 BHYTPEHHETO CTPOCHHUS
Kpyrasie yepsu 3apa)kCHUs Napa3suTHIeC KUMHU
IIPECHOBOJIHBIX
IJIOCKUMHU uepBsiMu Hemartonsl. .
. IUIOCKUX YepBei
JInnbka. JKM3HEHHBIN LUK
. CroxxeTHas urpa
YeJI0BEYECKON acKapH/ibl U
. «IIpodunaxTuka
OCTPHIIbI JETCKOM.
reJIbMUHTO30BY
[Mpodunakrrka 3apaxeHus
acKapuI030M U YHTEPOOHO30M
[IpoBenenue
WCCIIEIOBAHMI:
N3yueHne BHyTpeHHETO
CTPOEHHUS J105K]IEBOTO
YyepBsl Ha TOTOBBIX
MUKpOIIpenaparax.
OcCoOeHHOCTH CTPOEHUS U W3y4yeHne BHELTHETO U
KU3HEJCATEIIBHOCTH KOJIbYAThIX = BHYTPEHHETO CTPOEHUS
4.4 Tun Konpuateie uepsu

yepBeil. MHorooOpasue
KOJIBYATBIX YepBEM

MEIUIUHCKON THSIBKH.
W3yuenne crpoeHus
MHOTOIIIETUHKOBBIX
yepseid. [IpoBenenue
IKCIEPUMEHTAITHLHOTO
UCCIICIOBaHMS:
U3yueHue
pedaeKTOpHOTO




4.5

4.6

Tun Momrocku

Tun YneructoHorue

Penykuus nenomuueckon
MOJIOCTH: TIPUYUHBI U
nocnencTeus. Paznoobpasue
MOJLITIOCKOB: OpIOXOHOTHE,
JIByCTBOpYATHIE, TOJIOBOHOTHE

OCHOBHBIE TPYIIIBI
Unenncronorux. Kmacc
Pakoobpa3znbie. Kitace
[Tayxoo06pa3nslie. PaznooOpasue
PakooOpa3HbIx u
[Tayxoo6pa3nsix. Kitacce
Hacexomsble. buonornueckuii
CMBICII MHOT000pa3us
KOHEYHOCTEH, pOTOBBIX
anmnaparoB, TUIIOB Pa3BUTHS Y
HaceKoMbIX. OCHOBHBIE OTPS/IbI

MOBE/ICHUS JJOKIEBOTO
4yepBs

[IpoBenenue
HWCCIIENOBAaHUN:
N3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOCHHUSI
JIByCTBOPYATOI0
MoOJUIIOCKa. M3ydyenue
BHEIIHETO U
BHYTPEHHET0 CTPOCHMUSI
OPIOXOHOTOT0
MoJuTIocKa. M3yuenue
BHEIIHETO U
BHYTPEHHETO CTPOCHHUSI
TOJIOBOHOTOTO
MoOJUTIOCKa. M3yuenue
CTPOEHHS PaKOBHUH
MOJITFOCKOB

Hrpa «Hapucyit
HacCeKOMOEe».
[TocranoBka: «I1oOyab
mYesion: 00bSICHH, Ky1a
JETETh, C TOMOIIIBIO
MYETMHOTO TAHIA.
IIpoBencHue
UCCIICIOBAHMN:
Ornpenenenue
IpeJICTaBUTENIEN
Pa3IUYHBIX OTPSAIOB U




HacekoMbIX. Collnalib-Hble
HaceKkoMble. 3HaUeHUE
HACCKOMBEBIX B HpHpo;[e " JJIA
YyeJaoBeKa

OOmwmii 1an CTpoeHust

CEMEMCTB HACEKOMBIX C
HCII0JIb30BAaHUEM
ONPEACIUTENEH

[IpoBenenue
HWCCIIENOBAaHUN:
N3ydyenue BHEMIHETO U

4.7 Tun Xopaoseie Xopnossix. [Toarun BHYTPEHHETO CTPOCHUS
l'osnoBoxopaoBeie. JIaHIIETHUK JIAHLIETHUKA Ha
(UKCUPOBaHHBIX
npenaparax
OO0wuii I1aH CTpoeHUs
[T03BOHOYHBIX JKMBOTHBIX. Buxkropuna 06
43 Paznoobpa3zue u 3Boronus OTtnenbl HEPBHOUM CUCTEMBI. OCHOBHBIX IpyInax
' [103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE I'PYIIIIBI [To3BoHOUYHBIX
I1o3BOHOUHBIX. becuentocTHpIe U | JKUBOTHBIX
YemocTHOPOTHIE
[IpoBenenue
WCCIICIOBAHUI:
Tuns! yenryu psi6. XKabGepHblit N3yuenune ckenera
49 Hamcace PeiGit anmnapat. bokoBast nuHus. KOCTHBIX U XPAILLIEBBIX
JIyuenepsle u jonacTe-rnepsle pb16. Onpenenenue
pbIOBI. MHOTOOOpa3ue prid BO3pacTa pbI0 1o
yemrye. M3yuenue
pa3Ho00pasus prId
[Ipenmnocsliky BeIxoa [IpoBenenue
410 Ampubun, nnmm [I03BOHOYHBIX Ha CYIIy. VCCIIEJIOBAHUMN:

3eMHOBOIHBIE

Prruaknas xoneuHocth. CKeJIeT,
OTJIENBI IT03BOHOYHHUKA

I/I3yquI/Ie BHCIIHETO U
BHYTPCHHCT'O CTPOCHUA




3eMHOBOIHEIX. Pa3nenenue

JIATYIIKH WX TPUTOHA.

AMHUOTEI.

KpoBH y AMpubuii (aprepu- N3yuenue ckenera
aJbHBIN KOHYC). Ponb nArymku. M3ydenue
YeJIIOCTHOTO alma-paTa i VHAMBUYaJIbHOTO
neixanusi. Heorenust y AMpuOuii = pa3Butus
3eMHOBOJIHOTO
[IpucnocobneHns KUBOTHBIX K
IIpoBencHue
YKU3HU Ha cylle. 3apOo/IbIIlIEBbIE .
UCCIICI0BaHUM:

000JI0YKH 1 UX (QYyHKIHH.

H3ydenue BHENIHETO U

4.11 [Ipecmbikarommecs, uiau I'pynnas xierka. JIBuxxenue y
. BHYTPEHHETO CTPOCHUS
Pentunuu penTuinii. Ta3oBble MOYKH.
sepuibl. M3yuenue
MHoro- obpasue
CKeJIeTa ALIEPULIbI
[IpecMbIkaromuxcst
[IpoBenenue
[Ipucnocobnenue nTui K .
UCCIIEJIOBAHUM:
nonery. Ilepss. PazButue nepa,
N3yuenne ckenera
CTPYKTypa nepbeB. Tumsl
ntulel. M3ydenue
nepbeB. OCOOEHHOCTH B
BHEILIHETO CTPOCHUS U
cTpoeHuu ckenera. L{eBka,
NEepHEBOT0 MOKPOBA
4.12 IITunesr npsixka. Kuib. Bo3ayuinsie p p
nrtull. M3yuenue
MEIIKU ¥ TapaOpOHXH. .
. CTPOCHHUS sTTa MTHII.
MexaHu3M IBOMHOTO JbIXaHUS.
. [IpakTnueckas
Crpoenue siiina. @opMupoBaHue
. NeSATEeTbHOCTh:
sineBbIx obonouek. [loBenenue
Ornpenenenne BUI0B
¥ MHOT000pa3ue MTHUIL
NTHUIL IO TOJI0CaM
DopMUPOBAHHE IIEPCTH. Hrpa «Hakopmu
Crtpoenue Bosoca. Tumsl Bojioc. JKUBOTHOEY (3yOHas
4.13 MirexomuTaromnme

CanbHble U TIOTOBBIE KEJE3bl.
3yOHas cucrema: CBs3b 3yOHOI

dbopmyna). [IpoBenenue
HCCIICIOBaHUI:




Hroro

Pa3pea 5. DBoJonus M DKOJOTMA K

5.1

3BOJIIOHI/I$I " OKOJIOTHA
ZKHNBOTHBIX

19

HUBOTHBIX

CUCTEMBI C TUIIOM MMUTAHUS.
Oco6eHHOCTH CTPOCHUS
MULIEBAPUTEIBHON CUCTEMBI Y
PaCTUTEIBHOSIHBIX
MJICKOITUTAIOMIHNX. AJTbBEOJISIPHOE
neixanue. Jluadpparma.
TynoBuiHbIE TOYKU U HEHPOHBI
MiekonuTarmux. Oco6eHHOCTH
HEPBHOW CHUCTEMBI
MJICKOTIMTAIOIIUX.
DopMUPOBAHUE TUIALIEHTHI.
OcCoOEeHHOCTH TUIAIICHTAPHOTO
nutanus. Cucrema
Miekonuraomux. [lepsossepu.
Cymuarbie MIEKOIUTAIOIINE.
IInanenrapHbie
Miekonuraromue. CoBpeMeHHas
cUCTEMa MJIEKOMUTAIOIIHNX

OBoJIOIHS 0E€CIIO3BOHOYHEIX 1
MO3BOHOYHBIX )KUBOTHBIX. Cpena
00MTaHUS M SKOJIOTHYECKas
Huia. OCHOBHEIE
9KOJIOTHYECKHUE 3aKOHBI. 3aKOH
onTuMyma. 3aKOH
JTUMUTHPYIOLIETO (pakTopa.
3aK0H YKOIOTHYECKOM
WHIUBUIYTHBHOCTH BUJIOB.

N3ydenue cTpoeHus
yeperna 1 3yOHOM
CHUCTEMBI Pa3JIMYHbIX
MJIEKOIIUTAIOLUX.
N3yuenne
pazHooOpa3us
MJIEKOTIUTAIOIUX.
N3ydenue cTpoeHus
CKeJeTa
MJIEKOTIUTAIOIIUX

Omnucanue >KUBOTHBIX
MPUPOJIHBIX 30H 3EMITH.
IIpoBencHue
HCCJIeIOBaHHUM:
H3yuenue cocraBa u
CTPYKTYPBI
MIPUPOTHOTO
coobmiectBa. Ce30HHEBIE
SIBJIEHUS B )KU3HHU




[1naHKTOH, HEKTOH, OEHTOC.
[Ipumepsl aganranuii K
Ha3eMHBIM YCJIOBUSIM OOUTaHUSI.
[IpaBuio Annena. IIpaBuno
beprmana. A nanranuu
KUBOTHBIX K IOYBEHHOH cpeie
obutanus. [lapazuruzm.
DKTOmnapasuThl U SHI0MAPA3UTHI

KHNBOTHBIX

Hroro

Pa3pgen 6. JKuBoTHEBIE U YeJI0BEK

6.1

Hroro

JKvBOTHBIE U UETIOBEK

Benenue nmpombicia )KUBOTHBIX
Ha OCHOBE HAYYHOTO MOJIXO0/A.
OnoMaiHUBaHUE KUBOTHBIX.
JIMKye peIKu TOMaIIHIX
*uBOTHBIX. Cenekuyst. [Toposr.
HckyccTBeHHBIH 0TOOD.
’KuBoTHbIE

CEJIbCKOXO35IMCTBEHHBIX YTOAUM.

IITunieBosicTBO.
JKuBotHOBOACTBO. JKNBOTHEIC-
BpEAUTEIHN, METOIbI OOPHOBI C
KUBOTHBIMU-BPETUTEIISIMHU.
CHUHaHTPOITHBIEC BUJIBI
JKMBOTHBIX. AJaIITarus
JKUBOTHBIX B YCIIOBHSAX rOpOJIa

[IpoBenenue
WCCIIETOBAHMIA:
H3ydyeHnne HaceKOMBIX
— BpenuTelen
CEIbCKOXO035MCTBEHHBIX
KynbTyp. Habmonenus
3a NTUI[AMU B
TOPOJICKOM cpee.
[IpoBenenue
AKCTIIEPUMEHTAIBHOTO
MCCIIETOBAHMS: OLICHKA
CTEINEHU 3arpsi3HEHUS
BOJIbI [IPY TTOMOILU
OMOWHINKAIIMH; OLIEHKA
CTEINEHU 3arpsi3HEHUS
BO3]IyXa MMPHU TTOMOIIN
OMOMHIUKALIUN




OBILIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME
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9 KJIACC

Ne i/

KoaunuecTBO
4acoB

HaumenoBanue pa3aesioB u
TEM NPOrpaMmal

OcHoBHoOe coaepkaHue

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE BU/IbI
JeATeIbHOCTH

Pa3nen 1. Beeaenue

1.1

BBenenue 1

Cucrema OHOIOTHYECKUX
HayK, U3y4arolux
YeJ0BeKa: UTOJIOTus,
THCTOJIOTHS,
AMOPHUOJIOTHS, TCHETHKA,
aHTPOIOJIOTUSI, AHATOMMUSI
YenoBeKa, (PU3UOIOTHS
YeJIOBEKa U JIpyTHe
MEIULMHCKUE HAYKH.
[Tpodeccun, cBsa3aHHbIE C
HayKaMH O 4EJIOBEKE.
[lepcnexTuBel pa3BUTHSA
3HaHUI 00 OpraHu3Me
YEJIOBEKE U €T0 CBA3SX C
OKPYXaroIle cpenou

Bukropuna o
OHOJIOTUYECKUX
HayKax

Hroro

Paznen 2. O0muii 0030p KJIETOK ¥ TKaHeH YejioBeKa

2.1

OOMeH BeIIEeCTB KaK OCHOBA
SKU3HU YEJI0BEKA

XUMHYECKOE CTPOCHHE,
O0COOEHHOCTH U (PYHKLIUU
OCIKOB, TUIHIOB,
YTJIEBOJIOB, HYKJICHHOBBIX

[IpoBenenue
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUS:
BIIMSIHUE (PEPMEHTOB




KHCJIOT U
HU3KOMOJICKYJISIPHBIX
coenuaenuii. ATO —
YHUBEpCcaIbHas
SHEpreTHYeCcKas BajIroTa
KJIeTKU. Perymnsuus
OEJIKOBOTO, YTJIEBOIHOTO,
JIAITAHOTO OOMEHa.
[IpsiMbie 1 OOpaTHBIC
CBsI3M B perysiiuu. Pomb
(hEepMEHTOB ¥ TOPMOHOB B
nporeccax oOMeHa
BemecTs. Hapymenns
OMOXMMUYECKHX
MIPOIIECCOB B KJICTKE

MOJHKETY TI0YHOMN
JKeJIe3bl Ha SMYHBIN
OcIIoK.
[IpakTrueckas
JIeSITEIIbHOCTb:
Onpenenenue
aBUTaMHHO30B, THIIO-
Y TUTIEPBUTAMHUHO30B
10 OTIIMCAHMIO

Hroro

Pa3nea 3. HepBHasi cuctema

3.1

HepBHaSI cucreMma

IIpoBonsmue myTn
CIIMHHOI'O MO3ra.
AHaTOMMS TOJIOBHOTO
MO3Ta: MPOIOIATOBATHIN
MO3T, CTBOJI MO3Ia,
CPEIHU,
IIPOMEKYTOYHBIN,
MEPEAHUN MO3T.
CtpoeHue MO3KEUKa U
KOPBI O0JIBIINX
nonymapuii. L{leHTper
COMAaTHUYECKON 1

[IpoBenenue
UCCJIEJOBAHMUS:
N3yuenne
THECTOJIOTUIECKUAX
npenapaToB OpraHoB
HEPBHOW CHUCTEMBI.
OpueHTHPOBOYHBIN
pedekc kak
pednekc cpeaHero
mo3ra. [Iposenenue
AKCIEPUMEHTATIHLHOTO
WCCIIEIOBaHMUS:




BEreTaTUBHON CHCTEM B
LIEHTPaJIbHOW HEPBHOU
cucteme. Pednexroproe
KoJb10. HeilpoHHas ceTs.
Knaccupukanuu
pedaeKkcoB: MOHO- 1
MOJINCUHANITUYECKHE,
0e3yCII0BHbIE, YCIOBHBIE
u npyrue. Poib
ucciaenoBauun U.I1.
ITaBioBa.
QyHKINOHAIbHBIE
cucremsl [1.K. AHoXuHa.
Hcnons3zoBanue
IpUHIKIA PabOTHI
HEUPOHHBIX CETeH B
HCKYCCTBEHHOM
WHTEJIEKTE.
Heliponerenepanuu u
COBPEMEHHBIE METO/IbI UX
JICYEHUSI.
['emaTtosHnepanmueckuit
6apbep. MeTobl
MCCIJIEJOBAHMSI MO3TOBOM
AKTUBHOCTH U CTPOECHUS
CTPYKTYp HEPBHOM
CUCTEMBI:
anekTposHLedanorpadus,
perucrpanusi akTHBHOCTH
Pa3IMYHBIX OTJEJIOB

TENIUHT-TECT:
oTpeieieHue
IICHXOMOTOPHBIX
CBOMCTB HEpBHOU
CHCTEMBI;
dhopmupoBanue
yCIIOBHOTO pediekca
3payka yeraoBeKa




MO3ra, MaroHuTHO-

pe30HaHCHas
ToMorpadus,
KOMITbIOTEPHAS
ToMOTpadus
Hroro
Pa3nes 4. JHI0OKpUHHASA cHCTeMa
Knaccudukamms

4.1

Hroro

DHJIOKpUHHAS CUCTEMA

penenTopoB rOpMOHOB.
MounekyisapHbie
MEXaHHU3MBbI JICUCTBUSA
TOPMOHOB Ha KJIETKHU-
MUIIEHU. DHIOKPUHHAS
byHKIUS TUIIOTaNaMyca.
I'mmoranamo-
runodusapHas cCUCTeMa.
Hapymenus, cBsa3anHble ¢
TUIIO- U
runepyHKUUIMU
TOPMOHOB. Buibl
caxapHOro auadera u ux
ocnoxHeHus. Kinerounas
Tepanus B JICYUEHUU
SHJIOKPHUHHBIX
3abonesanuil. [Ipoune
OpTraHbl, BBIJICTSIONINE
TOPMOHBI

[IpoBenenue
UCCIICJOBAHMS:
N3yuenue
TUCTOJIOTMYECKHUX
IIpenapaToB
9HJOKPUHHBIX
opraHoB. BukropuHa
Ha OIIPENIEICHHUE
3a0o0JsieBaHUi TTpU
runep- u
TUNOQYHKINH JKele3
SHJIOKPUHHOU
CUCTEMBI




Pa3pea 5. IloBenenue

IIpocreiine ycioBHbIE
pedaeKchl.
HucTpyMeHTalIbHOE U
npyrue GopMbl
o0yuenwus. I{ens. MoTus.
Pednexc. [TorpeOHOCTD.
Pednexc nenu mo
[TaBnoBy. JluHamuueckui
crepeorunl. IMIpUHTHHT.
DUKCUPOBAHHBIE

[IpoekTHas
JESTEIILHOCTD:
Mexanusm
BO3HUKHOBCHUS
YCIIOBHOTO pediekca
(Ha pa3IMYHBIX

KOMILJIEKCBI JIBUKEHUU. npuMepax).

5.1 IloBenenue 1 Koruutupnbie pyHKIIMH [IpakTrueckas
HepBHOU cuctemsl. Poib JeSATEIbHOCTD:
pa3HbIX OTIEJIOB CocraBieHue cXeMbl
rOJIOBHOT'O MO3r'a B 0€e3yCII0BHOIO
PEryJIsLMU JBUKEHUH, pedexca
cHa 1 0OJIpCTBOBaHMS, U (comMaTu4eckoro uiIn
JIPYTHUX CIIOKHBIX BEreTaTUBHOIO) 1O
npoueccoB. MexaHu3Mbl OIMCAHHUIO
BO3HHUKHOBEHUS YMOLIUH.

HeliporymopainbHas
PETYJIALNS TIOJIOBOTO
MOBE/ICHUS
Hroro 1
Paszpnen 6. KpoenocHast u tumdarudeckasi CHCTEMbI
MexaHu3Mbl [IpoBenenue

6.1 BryTtpeHHs4 cpena opranuzma 2

MOAJEP/KAHUS UCCIIEJOBAHMS:




Hroro

BHYTPEHHEHN CpeIbl
oprausma (roMeocTas).
CBs13b BOJIHO-COJIEBOTO
oOMeHa U TKaHEeBOM
JKUJIKOCTH.
JlelikonurapHas
dbopmya.
KpoBeTrBopeHnue u opranbl
KpoBeTBOpeHHs. MecTa
ey pa3TuIHbIX
(OPMEHHBIX AJIEMEHTOB
KkpoBu. IlepenuBanue
IIJIa3MBI,)PUTPOLIUTAPHON
U TpOMOOLIUTapHOI
Macchl. bydepnas
(byHKIUS T1a3Mbl KPOBH.
Pasznuynsie popmbl
remornoduna. Perymsius
CpOJICTBA TEMOTIIOONHA K
KHUCIIOpOLy

AHanus pe3yiabTaToB
UCCIIEI0BAHUM KPOBHU
n MO4YHu

Pazgen 7. UmMmyHHas cucrema

7.1

NmMmMmyHHas cuctema

3Havenue padot U.U.
Meunukosa, I1. Opauxa n
JPYTUX yYEHBIX IO
W3YUYEHUI0 UIMMYHHTETA.
MexaHu3Msl
BPOKJIEHHOTO
UMMYHHTETA.

[IpoekTHas
JIEATEIIbHOCTD:
CocTaBiICHHE CXEMBI
BO3HUKHOBEHMS
MMMYHHOTO OTBETA.
Pemenne
CUTYaIlMOHHBIX 3a/1a4




[TpnobpereHHbIit
UMMYHUTET:
KJIacCU(UKALIUS
TUMQOIUTOB U ydacTHe
PasHBIX TPy
TUM(OLIUTOB B
pUOOPETEHHOM
ummynurere. [lonsarus
aHTHUTENa U aHTUTEHA.
[Ipe3eHTanus aHTUreHa.
BakuuHb! 1 CBIBOPOTKH.
Opransl LEHTpaIbHOU
MMMYHHOH CUCTEMBI.
OtpunarenpHas u
MOJIOKUTEIbHAS
CEJIEKIINS B CO3pEBaHUU
T- u B-mumdonuTos.
Peaknuu
THIIEPYyBCTBUTEIEHOCTH,
B TOM YHCJIE AJJICPTHU.
OcHoBBI
TPaHCIUIAHTOJIOTHH

Hroro

Paznen 8. Ananranuu opranusma yejiopeka

8.1

Anantanuy opraHu3ma 4eJIoBeKa

Tepmoperyisanus: poib
KOXH U COCYZIOB.
['mnoramaMyc Kak LeHTp
HEHPOryMOpaIbHON

peryysiiuy TerooOMeHa.

Pemenue 3amau:
obOcyxaeHne
aIanTUBHBIX
MEXaHNU3MOB
opranusma. Pemenne




IToBeneHueckue
ajanTanuu. Ajantainum K
HU3KUM KOHIICHTPALIUSIM
KHCJIOpO/1a ¥ TUIIOKCHUH.
Perynsimust morpebneHus
KHCJIOPOJIa TKAHIMH,
SPUTPOII0I3.
[Tepectpoiika
MeTabonmn3mMa KJIETOK B
YCJIOBUM TUIIOKCHH.
Anantanuu K HeI0CTaTKy
Pa3IMYHBIX MTUTATEIBHBIX
BEILECTB.
DHepreTuveckas
(byHKIUS TTUKOTEHA B
MIEYEHU U JIMIHUJIOB B
JKAPOBOM TKaHU.
[Topsinok ucnoab30BaHUs
3aracoB MUTATEIbHBIX
BELIECTB B OPraHU3ME.
ITepectpoiika
MeTabonMu3Ma KJIETOK B
YCJOBHSIX TOJIOAAHUS.
[{upkanHble pUTMBI.
Bnusiaue
MPOJIOKUTEIIBHOCTH
CBETOBOI'O JHS Ha
HEHPOTryMOPAJIbHYIO
perynsauuio. TpeHupoBKH.
Ponpb pusmnueckoit

CUTYallMOHHBLIX 3a/1a4




AKTUBHOCTH B
COXpaHEHUHU 310POBbS
yeJIoBeKa. AjanTanuu K
HEBECOMOCTH.
IlepecTpoiiku
MeTaboJsii3Ma B yCIIOBUSX
HU3KOH TpaBHUTAIIHH,

npoduIaKkTuKa
HEraTUBHBIX
OCJIENCTBUI
HToro
Pa3znen 9. 'eneTnka 4ye0BeKa
MexaHu3MEbl

9.1 I'enernka dyesoBeka

OIpe/IeTICHNS TI0JIa.
[TonoBBIE XPOMOCOMBI U
ayTOCOMBI YeJIOBEKa.

3abosneBaHus1, IpUMEPHI

3a00JIeBaHU. Hapucyit nuno
MenuinHckast TeHETHKA. Oynymiero peOeHka.
Ponb renernueckux Huckyccud o
aHaJIM30B MU BHEJIPEHUU TCHHOM
TUTAHUPOBAHUH U WH)XCHEPUH B JKU3Hb
KOHTpOJIe OEpEMEHHOCTH.  YeJIOBEKa

OTHYECKHE aCIICKThI
BHECEHMS U3MECHECHUH B
TCHOMBI PA3JIMYHBIX
OpraHu3MoOB, B TOM YHCJIC
YCIIO0BEKa




HToro

Pa3znen 10. AuTponorenes

VYHuKanbHble IPU3HAKU
romuHu. Pyka,
pucrnocoOIeHHast K
U3TOTOBJICHUIO U
IIPUMEHEHHUIO OpY U
Tpyza. BelcOkOpa3BUTHIN
MO3I': TEHACHIIVH B
IBOJIIOLIMH, YHUKAJIBHBIE
YepTHI,
MOpdOJIOrHyecKue

IIpoBenenue
HCCIIEIOBaHHUA:
CpaBHEHHE KUCTH

YeJIOBEKa U
10.1 AHTpOIoreses ocobenHoctu. CxoacTaa
MIPUMAaTOB.
U pa3auyvus 4eoBeKa u
CpaBHeHue ueperna
YeJI0BEKOOOPA3HBIX
YeJIOBEKa U ueperna
00€3bsIH: aHATOMHMS,
IMMIIaH3€e
AMOPHUOIIOTHS, OUOXUMHSI,
nopegenue. [llumnanze
KaK OJIMDKaWIINN )KUBOK
POJICTBEHHUK YEJIOBEKA.
DBOJIOIHS
YeJI0BEKOOOPa3HBIX
00e3bsTH
Hroro
Pazgen 11. YesnnoBek U OKpykammas cpeaa
3aBUCHUMOCTbD 3/10POBbBS [IpoBenenue
11.1 UYenoBek u oKkpyxarolas cpeaa YeJI0BEKa OT COCTOSIHUS SKCHEPUMEHTAIBHOTO
OKPY’KAIOIICH CPeIbI. HCCTIEOBAHUS:




MUKpOKJINMAT KUIBIX
noMemeHnui. Tpyn
yesoBeka. dusnonorus
Tpya. 310pOBbE
4eJI0BEKa KaK ColallbHast
LEHHOCTh. PaKTOpBbI,
HapyLIAKIINE 310POBLE:
TUIIOJIMHAMMS, KypEHHUE,
ynotpebaeHue aaKoros,
HapKOTHUKOB,
HecOaJTaHCUPOBAHHOE
IIUTaHUE, CTpeCC.
VYKpeIieHne 310pOBbsl.
KynbTypa oTHOmIEHUS K
COOCTBEHHOMY 3/I0POBBIO
1 3J10POBbIO
OKPY>KAIOIIHX.
AHTpPONIOT€HHBIE
BO3JECHCTBUS Ha CpENY.
Hapymenue kpyrosopota
BEIECTB B Ouocdepe.
AHTpPOIOT€HHBIH
KpYTOBOPOT.
DKOJIOTHYECKHE KPU3HUCHI
Y UX IPUYUHBI.
Koapomonus obriectBa 1
npuposl. PanrionansHoe
MPUPOIONOIIb-30BaHHE.
3HaueHue OXpaHbl
OKpY’KAIOIIEN MPUPOTHON

orpezeneHue
TEMIIEPaTyPHl,
KOJINYECTBA
KHCIIOpo/a U
YTJIEKHUCIIOTO Ta3a B
Hayaje U B KOHIIE
ypoKa B KaOuHeTe
OMoJIOTHH TTPU
MOMOIIH TaTYUKOB.
Huckyccus o
panroHaTbHOM
UCTIOJIb30BaHUHT

pecypcos




HToro

CpEAbI AJid COXpaHCHUA
YCJI0BCUYCCTBA

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Huronorus - Hayka o kierke. Bupyconorus -
HayKa 0 BUpycax

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MeTo1pl Hay4YHOTO MO3HAHUS B OMOJIOTUH.
Mukpockonus

Anwrojorus — HayKa O BOOOPOCIIAX. BOI[OpOCJ'II/I
— HETAKCOHOMMUYCCKA I'pyIlla.

DyKapuOTHBIE U MPOKAPUOTHBIC KIIETKH.
[{uanoOakTepuu, UX poJib B IPUPOJIE.

JKu3HEeHHbIe LIMKIIbI 3€JIEHBIX, OYPBIX U KPACHBIX
BOJIOPOCIIEN Ha MPUMEPE XJIAMUIOMOHAIBI,
KJ1a70(Oopbl, YIbBBI, CHUPOTUPHI, Xapbl, TOPHUPEI
IIponcxoxaeHne BBICIINX PACTEHUM OT XapOBbIX
BOJIOPOCIIEM.

CpaBHeHHE CTPOEHHUS OpraHU3Ma pacTeHUsS MXa U
IIBETKOBOT'0 pacTeHus. JlJabopaTopHas padora
«M3ydyeHnune ocobeHHOCTEN CTPOEHUS TKaHEeH
pacTeHMi Ha TOTOBBIX MUKpPOIIPENapaTax»

[IpoucxoxaeHne BBICIINX PACTEHUM OT XapOBBIX
BOJIOPOCIIEH

CpaBHeHHUE CTPOCHHUS OpPraHOB
MarOPOTHUKOOOPA3HBIX U I[BETKOBBIX pacTEHUI




10

11

12

13

[TnaynoBuanHbie. OCOOCHHOCTH KH3HEHHOT'O
[IUKJIa TUTayHa Oy1aBOBUAHOTO. Peaykius
ramerodura.

[TanmopotHuku. [IpakTuyeckas padora
«M3ydyeHne ocoOEHHOCTEH CTpOCHUS
MAaNOPOTHHUKA IIUTOBHUKA MYXCKOTO (Ha )KUBBIX
1 TepOapHBIX 00BEKTAX)»

I'omocemenHrpie. Bo3sHUKHOBEHNE CEMEHHU.
OO0mue npru3HaKU CEMEHHBIX PaCTCHUM
[IpakTuueckas pabora «M3yueHne ocobeHHOCTEH
BHEIIHETO XBOH, IIIUIIEK U CEMSIH XBOMHBIX)

I[peBHI/Ie CCMCHHBIC IMAITOPOTHUKMU.

P33H006p8_31/16 T'OJIOCEMCHHBIX! XBOﬁHBIe,
CarOBHHUKOBBIC, THHI'KOBBIC, THCTOBBIC.

14

L[BeTOK Kak OpraH MOJIOBOTO PA3MHOXKECHHS y
IIOKPBITOCEMEHHBIX pacTeHui. [IpakTnueckas
pabora «M3yuenue mopdomoruu nperka (Ha
KUBBIX U (GPUKCUPOBAHHBIX 00beKTax). M3yueHue
pa3zHoO00pa3us COLBETHIN

15

WNHnuBuayanbHOE pa3BUTHE PACTEHUN
[ToxpbITOCEMEHHBIX (OHTOTEHE3)

16
17

O,Z[HOI[OJ'ILHHC " ABYJOJIbHBIC PACTCHUS.

CewmeiicTBa ABYIOIBHBIX: 30HTUYHBIE

18

19

CewmelicTBa OTHOIOJBHBIX: aMMapUJIHCOBEIE,
OpXHUIHBIE

JlukopacTyiue u KyJIbTypHbIE PEICTaBUTENN
CEMEHNCTB, X 3HaYEHUE B MIPUPOJIE U AJIA
YyeJIoBeKa




20

21

[TanreoOoranuka

LleHTpbI MHOTOOOpA3Hs U IPOUCXOKICHUS
KyJIbTYpHBbIX pacTeHuid no H.W. BaBuiioBy

22

23

24

25

DKOJOTHYECKHe TPpyIIbl pacTeHuid. Puszocdepa.
Muxkopu3za. 3eneHblie yao0peHus

buonenos. JloMunupyomnme BUabl pacCTeHU.
Pacturenbubie coobmecta. dopa.
B3anmocBs3b opranu3smon

KynbeTypHble pacTeHHs 1 KX IPOUCXOXKICHHE.
[IpakTuueckas pabora «M3yuenue
CEJIbCKOXO35IMCTBEHHBIX PACTEHUI CBOETO
peruoHa»

[Tousa. [Tnogopoaue nouBbl. ArpOTEXHUYECKUE
npuemsl. [Ipaktudeckas pabota
«Hcnonp3oBaHKe arpOTEXHUYECKUX TPUEMOB B
yXO0/i€ 38 KOMHAaTHBIMH PaCTEHUSMU»

26

[TocnencTBust 1eATEILHOCTH YEIIOBEKA B
skocucTemMax. OxpaHa paCTUTEIIBHOTO MUPA

27

28

29

Juckyccus 0 KIOHUPOBAHUM PACTEHUH,
KJICTOYHOW MH)KEHEPUU KaK COBPEMEHHBIX
TEXHOJIOTMH Pa3MHOKEHHS pAaCTEHUN

Mukpobuoniorust — Hayka 0 MUKpOOpPTraHU3Max.
Oco6eHHOCTH CTPOEHUS MPOKAPUOTHON KIETKH.
KuznenestenbHOCTh OaKTepUit

[{uano6akTepuu, UX poJib B IpUpoae. Apxeu, UxX
orinuus ot bakrepuii. 3HaueHne O6akrepuii u
apxey B IIPUPOJIE, HBOJIIOLIUU U
OMOT€OXUMHUECKUX [TUKIAX




30 MHoroo06pasue 1 )KU3HEACATEIbHOCTh OaKTepHid 1

31 PacturenbHoe coobmiecTBo. 3HaueHue rpuOoB 1
JUTs1 PUTOIICHO30B

3 [IpakTuyeckas padora «M3yueHne MeTo10B |
Ne3nH(EKINH U CTSPUITH3AIUID)
HNudexunonnbie 3a00JIeBaHNS PaCTCHHN:

33 BHpYCHBIC, TPHOKOBBIC, OakTepraabHble. MUHU- 1
MPOEKT

34 KBu3-urpa «PactutenbHblil MUp U 1€ATEIBHOCTh |
YeI0BEKa»

OBUIEE KOJIMYECTBO YACOB 11O MTIPOI'PAMME 34




8 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBIE
nudposeie
o0pa3oBaTtejibHbIE

pecypchbl

OOu1re u crienualbHbIe Pa3Ieiibl 300J0THH.
OO1u1re u crienualbHbIe METOIbI U3YUECHUS
30050ruu. CBsI3b 300J10TUU C IPYTUMH HayKaMH,
MEIULHUHON U CEIbCKUM XO3UCTBOM.

MHoOrokneTo4HoCcTh. TKaHU KUBOTHBIX U X
¢ysakuuu. Opransl U cuctemMsl opraHos. ®opma
TeJa, CHMMETPUsL, pa3Mepbl TeJla )KUBOTHBIX

BHI[OI_II/ITO?: u 3k300uTO03. Kierounoe n
IMOJIOCTHOC NHUIICBAPCHUC. SBOJIIOIII/DI
HHHIGBapHTeJIBHOﬁ CHCTCMBEI.

Hcnonp30BaHue KUCIOPOAA ) KUBOTHBIMU.
Juddysus. J{pixanue B BOJHOM, BO3IYIIHOM
cpene. XKabpsbl, Tpaxeu, JeTKUe.

ITonoctu Tena: MepBHUYHAsA, BTOpUYIHAA,
MHKCOIECIIb. cDyHKI_II/II/I IIOJIOCTH TECJIA.
Bo3HukHOBEHHE TpaHCHOPTHOﬁ cucteMbl. CBs3b
THIIA KpOBCHOCHOfI CHUCTCMBI U THUIIA ITOJOCTHU
TCIa.

OcmMmoc. OcMoTHYECKOE JaBICHUE. DBOTIOIHS
BBIICTUTENILHON CHCTEMBI Y JKUBOTHBIX,
TYJIOBUIIHBIE ¥ Ta30BbIe MOYKU. CBSI3h CTPOCHUS
BBIIEIUTEIBHOM CUCTEMBI C THIIOM IIOJIOCTH TEJIa




[TepBUYHOCTD TYMOPATIBHOM PErYJISIHH.
OcoOeHHOCTH YHIOKPUHHOHN PeryIIsLuu.
Oco0eHHOCTH HEPBHOU PETYIISIIUU. DBOIOIHS
HEPBHOM CUCTEMBI y 0E€CTIO3BOHOYHBIX

Tunsl pa3BuTHs )xUBOTHBIX. Hacekomele ¢
IIOJIHBIM U HENOJIHBIM pa3BUTHEM. JKUBOTHBIE C
IIPSIMBIM Pa3BUTHEM

Munu-ipoekt «Onopa u JBUKEHUE Y
KUBOTHBIX)»

10

11

12

13

Hrpa «TpexcnoiiHble )KUBOTHBIE)

Perenepanus. PediekTropHoe moBeneHue.
Kuznennsiii nuka KummeyHomnonocTHRIX Ha
npumepe Crundonaabix U ['uapouHbIX
JKu3HEHHBIN UKJIBI ITUPOKOTO JICHTENIA,
CBUHHOTO IICTTHS ¥ 3XUHOKOKKa. [IpodumakTika
3apa)KeHUs Mapa3uTHUECKUMU KPYTIBIMHU
YEepBIMU.

OC0OEHHOCTH CTPOCHHUS U KU3HEACATEITHHOCTH

KOJIbYAThIX YepBeil. MHOrooOpasue KospyaThix
yepBei

14

15

16

OcHosuble rpynmbl Ynenncronorux. Kmace
PakooOpa3znbie. PaznooOpasue PakooOpa3HbIX.

Knacc [TaykooGpa3ubsie. MHOrooOpasue
MayKoOOpa3HbIX.

OcHoBHBIC OTpsAAbl HACCKOMBIX. COLII/IaJ'ILHBIe
HaceKoMEIe. 3HaUCHE HACCKOMEBIX B npupoac u
HJJIs1 4CJIOBCKA

17

Penyxuus nenoMuyeckon mooCTy: MPUYUHBI U




18

19

nocneacTsus. PasHoobpasre MOJITIOCKOB:
OpIOXOHOTHE, IBYCTBOPUYATHIC, TOJIOBOHOTHE

OO6mmit utan crpoenust [103BOHOUHBIX
XKHUBOTHBIX. OT/I€TbI HEPBHOW CUCTEMBI.
BuyTtpennuii ckener. OCHOBHBIE TPYIIIIbI
MO3BOHOYHBIX. becuentocTHbie U
YenrocTHOpOTHIe. MUHU-KOH(pEpEHIUS

Tunel yenywn pei0. XKabGepHsrii anmapat. bokoBas
nuHus. Jlyuenepslie u nomacrenepbie polObL.

20

21

22

23

24

25

[Ipennoceuiku BbIX01a TO3BOHOYHBIX HA CyIY.
PriyaxHass KOHEYHOCTD.

Ckeunet, OTA€Ibl T03BOHOYHUKA 36MHOBOHBIX.
Paznenenue kposu y AMpuoOHii (apTepuanbHbIi
KoHYC). Poib yenrocTHoro anmnapara s
neixanus. Heorenust y Amduouit

[TpucnocoOaeHus KUBOTHBIX K KHM3HU Ha CYILIE.
3apo/bilieBble 000JI0YKH U UX (QYHKIIHU.
I'pynnas xnerka. /[BukeHne y penTHiIni.
TazoBbIe TOUKHU

[Ipucnocobnenue ntui kK monety. [lepbs.
PazButue nepa, ctpykrypa nepeeB. Tunsl
nepbeB. OCOOEHHOCTH B CTPOCHUU CKEJIeTa.
LleBka, npsixka. Kuinp

Boznyminbie Meniku 1 mapabpoHxu. Mexanusm
NBOMHOTO AbixaHusA. CTpoeHue sina.
dopmupoBaHHe SUIEBBIX 000JI0UEK.
MHuoroo6pasue nruit

®opmupoBanue mepctu. CTpoeHue BoJoca.




26

27

28

Twunel Bonoc. CallbHBIE U IOTOBBIC JKEJIE3HI.

OcoOeHHOCTH CTPOEHUS MUIIEBAPUTEIHHOM
CHCTEMBI Y PACTUTEIbHOSAIHBIX
MJIEKOIUTAIOIUX. AJIbBEOJIIPHOE JIbIXaHHUE.
Huadparma. TyaoBUIIHbBIE TOYKU U HEQPOHBI
MiekonuTarmux. OcCOOEHHOCTH HEPBHOM
crcTeMbl MilekonuTaroumx. opmupoBanue
m1aneHTbl. OCOOEHHOCTH IJIalleHTapHOTO
MTUTAHUS.

Cucrema MIJICKOIIMTAOIINX. HCpBOSBepI/I.
CYM‘IaTbIe MIJICKOIIUTAIOIIUEC. HJ'IaI_ICHTapHBIC
MIJICKOITUTAIOIIHUC.

Urpa «Pa3znoobpasue XopA0BbIX KUBOTHBIX)»

29

OBooIUs 0€CII03BOHOYHBIX U IT03BOHOYHBIX
KHUBOTHBIX. Cpea 0OUTaHUS U KOJIOTHICCKas
auma. OCHOBHBIE DKOJIOTHYECKHE 3aKOHBI. 3aKOH
onTUMyMa. 3aKOH JJUMUTHPYIONIETO GakTopa

30

31

32

33

Munu-koHdpepenuus «KUBOTHbIE TPUPOIHBIX
30H 3emiIn»

IIpumeps! aganTanyii )KUBOTHBIX K YCIIOBUSAM
obutanus. [InaHkToH, HeKTOH, 6eHToC. [IpaBuio
Anena u npasuio beprmana. Ananranus
KUBOTHBIX K IOYBEHHOM CpeJie OOMTaHMUSL.
[Tapazutusm.

3HayeHue JTOMAITHUX )KUBOTHBIX B )KU3HU
yenoBeka. JlaboparopHas padora «Habmonenus
3a NTHIIaMU B TOPOJICKOM cpesie»

Cenekmus. [Topoasl. ickyccTBeHHBIN OTOOP.




JKuBOTHBIE CETBLCKOXO3MCTBEHHBIX YTOIUMN.
IItnueBoncTBo. JKNBOTHOBOJICTBO.

CI/IHaHTpOHHBIC BUbI J)KUBOTHBIX. A,HaHTaHI/IH
JKUBOTHBIX B YCIIOBUAX ropoaa

34

OBILIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

34




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

Cucrema OMONIOTUYECKUX HAYK, U3YYaIOIINX
4eJI0BeKa

Crpoenue u ¢pusmnosnorus Heifpona. IloteHuunan
MOKOS M moTeHuuan aercrus. [Iposenenue
HEpBHOTO UMNyJbca. Kinaccudukarms u
MEXaHU3MbI paOOTHI CUHAIICOB.
HelipomeauaTopsl 1 UX peLienToOpsI.

AHaTOMUS rOJIOBHOTO MO3Ta: IPOAOJITOBATHIN
MO3T, CTBOJI MO3ra, CPEIHUN, TPOMEKYTOUHBIN,
nepeaHuii Mo3r. CTpoeHne MO3)KEUKa U KOPBI
00JBIINX MOTYLIAPUH.

I{eHTpbl COMAaTUYECKON U BETE€TAaTUBHOM CUCTEM
B LICHTPaJIbHOW HEPBHOMU CUCTEME.
Pednexroproe kombio. HeliponHas ceTs.
Knaccudukanuu pediekcoB: MOHO- 1
MOJIMCHHANITHYECKUE, 0€3yCIIOBHBIE, YCIOBHBIC U
npyrue. Ponb uccnenoanuii M.11. [1aBnosa.
OdynkunoHanbHble cucteMsl [1.K. AHoxuHa

MonekyJisipHble MEXaHU3MBI IEUCTBUSI TOPMOHOB
Ha KJIETKU-MUIICHH. DHAOKPUHHAS (QyHKIINS
runoTaiamyca. [ unmoranamo-runoduszapHas
cucrema.

CBs13b BOJJHO-COJIEBOI0 OOMEHA U TKAHEBOM




)kuakocty. JlekorurapHaas ¢opmya.
KpoBetBopenue 1 opranbl KpOBETBOPEHHS.

[lepenuBanue maa3mMsbl, 3PUTPOLIUTAPHON U
TpoMmbonuTapHoit Mmaccel. bydepnas GpyHkius
TUIa3MbI KpoBH. Pazmiunbie popmbl
reMorjo0ouHa. Perynsius cpoacTsa
reMOTJIOOMHA K KUCIIOPOIY

Onektpokapauorpamma. Hapyiienus paboTsl
cepaua.

WNHueknmonnbie 00ie3H, TIEpeAaroIInecs Yepes3
BO3/YyX, ¥ IPOYHE 3a00JIEBAHUS OPTAHOB
IbIXaHus. Bimsaue TabakokypeHus: Ha OpraHbl
JIBIXaTEIbHOM CUCTEMBI. ACTMa, 00OCTPYKTHUBHBIC
3a00JICBaHUS JBIXATEIIBHOW CUCTEMBI

10

DuU3M0NIOTHs NUIIEBAPUTEIBHON CUCTEMBI:
pacuieruieHre 0eIKoB, JTUMUIO0B, YIIIEBOIOB,
HYKJICMHOBBIX KUCIIOT MO/ IEUCTBUEM
(bepMEeHTOB, CEKPETUPYEMBIX Pa3HBIMU OT/IEIaMH
MULLIEBAPUTEIBHON CUCTEMBI.

11

MuHu-npoeKTsl «3a00eBaHus KOXKH U TeHETHKa
YeJI0BEKa»

12

13

Ornpezenenne reHa u ajiens, TeHOTUIA U
¢enotuna. [loHaTue roMmo- U reTepO3UroTHI.
3akoHEI MeHnend. BzauMoaeiicTBrue ayiesei.
MOHOFGHHBIG U IIOJIUTCHHBIC HpI/ISHaKI/I

[Ipocreiimme ycaoBHbIE pedIeKCh.
WncTpymenTansHoe U ipyrue GopmMbl 00yUeHHUS.
[lens. Motus. Pednekc. [TorpedHocTs. Pednekc
uenu no [laBnoBy. J[MHAMMYECKUIN CTEPEOTHIL.




14

NmnpuaTrHT. PUKCUPOBAHHBIE KOMIJIEKCHI
JIBIDKCHUN

BH/] 4enoBeka - pe3yJbTaT aHTPOINOreHe3a.
Munu-ucciaenoBaHue

15

KoruutusHble pyHKINN HEPBHOU cucTeMbl. Pob
Pa3HBIX OTIEJIO0B I'OJIOBHOI'O MO3ra B PETYIISLUU
JBYD)KEHUH, CHA 1 OOAPCTBOBAHUS U APYTUX
CJIOHBIX ITPOLIECCOB.

16

17

3aBHUCHUMOCTb 3/I0POBbBS UEJIOBEKA OT COCTOSIHHS
OKpYXarolei cpeabl. MUKPOKIMMAT KUIIBIX
HOMEIIEHUN

Hapymenue kpyroBopoTa BeriecTB B ouocdepe.
AHTpPOIIOTE€HHBIN KPyTrOBOPOT. DKOJIOTUYECKUE
KpHU3UChI U uX npuunHbl. Kospomronus obiiectsa
U pupozsl. PanronansHoe
IIPUPOJONOIb30BAHNUE.

OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME
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