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I[HosicHUTEIBbHASA 3aIIMCKA.

PabGouass mporpamma Kkypca BHeypouHOUl pesarenbHOcTH «lIpakTuueckas
Ouosnorus: TEOpUs M MPaKTHKa» COCTaBieHa JUisl 7—9 KiIaccoB Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMIA:

— (peepanbHOr0 rocyJapCTBEHHOT0 00Pa30BaTENBHOIO CTaHJaPTa OCHOBHOTO
oOmiero oOpazoBaHus (yTBEpXkIEH TMpUKa3zoM MMUHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit @eaeparuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC O00);

— (enepanbHOl  00pa3oBaTENbHOM MPOrpaMMBbl  OCHOBHOT'O  OOIIEro
oOpazoBanus (yTBepxkaceHa MpuKa3oM MwuHuUCTEepcTBa MpocBemieHus Poccuiickoit
®deneparuu ot 18 mast 2023 r. Ne 370) (manee — ©@OIT OO0).

[Ipu pa3paboTke MporpaMMbl HCIOJIB30BAJIUCH CIEAYIOIIME HOPMAaTHUBHBIC
JIOKYMEHTHI:

— Vka3 Ilpesunenta Poccuiickoit ®deneparuu ot 28 depans 2024 r. Ne 145
«O CrtpaTerum Hay4YHO-TEXHOJIOTHUECKOTO pa3BuTusa Poccuiickoii denepanuny;

— KowMmrmuiekcHbIi  TIaH  MEpPONPHATHNA MO  TOBBIIICHUIO  KayecTBa
MaTeMaTHYECKOTO U €CTeCTBEHHO-HAyYHOTO 00pa3zoBanus Ha nepuos 1o 2030 roga
(yrBepxkaen pacnopsbkenueM llpaButenbctBa Poccuiickoit ®denepanuu ot 19
HOs10pst 2024 1. Ne 3333-p).

AKTYaJILHOCTH Kypca

AKTyalnbHOCTh Kypca BHEYpOUHOM fesitenbHOoCTH «IIpakTuyeckas Guonorus:
TEOpUs M TPAKTHKa» OOYCIOBIEHA HEOOXOAMMOCTBIO Pa3pabOTKH CHEIMaTIbHBIX
nporpaMM OOYYeHHsS W BOCIHMTAHMS, CIHOCOOCTBYIONIMX TMOBBIIIEHUIO KayecTBa
MaTEMaTUYECKOTO M €CTEeCTBEHHO-HAy4YHOro oOpa3oBaHHs, B TOM YHUCIE
pelycMaTPUBAIOIIUX YIIIYOJICHHOE n3ydeHue yueoHoro npeamera «buomorusy.

[Ipenyaraempiii Kypc BHEYPOUYHOW NESATEIBHOCTH JOMOJHSAECT U PACUHIUPSIET
nporpaMmy Kypca 6uosoruu 6a3oBoro ypoBHs. Peanu3zanus nporpaMMbl O3BOJISET
BBINTH 32 paMKHd M3y4eHUs OMOJIOTMH Ha 0a30BOM YpOBHE, HCHOIB3Ys (HOPMBI,
OTIUYHBICE OT YPOYHBIX, M OOecnednTh OO0Jiee MONHOE U TIyOOKOEe H3y4eHHE
ouomnorumu.

[Iporpamma Kypca mOpenycMaTpuBaeT OpraHU3alMI  pa3sHOOOpa3HOU
NEATENIbHOCTU O0Y4YalOlUXCsl, UX AKTUBHOCTh U CAMOCTOSITENIBHOCTh, COYETAET
WHIUBUIYATbHYI0O W TPYNINOBYHO paboTy, TPENnojaraer MNpaKTHIYECKyl0 U
HCCIIEIOBATEIBCKYIO JEATEIBHOCTD.

Oco6oe BuuManue B I[Iporpamme ynemsieTcsi BHITIOTHEHUIO 00YYarONTUMUCS
OMOJOTUYECKOTO IKCIIEPUMEHTa — JIA0OPATOPHBIX M TPAKTUYECKUX PadOT, UTO
MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOCHUS U (PUBHOIOTHH KUBBIX
OpraHUW3MOB, Pa3BUTh NPAKTUYECKUE YMEHHUS U HABBIKM I[LJIAHUPOBAHMUS,
MOATOTOBKH,  MPOBEJCHUS, aHalvM3a W  HHTEPHpETAlUud  MOJTYyYEHHBIX



AKCHEPUMEHTAIBHBIX PE3yJbTaTOB, HAYYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL pelIeHUs MPAKTHUYECKUX 3ajlady, B TOM YHCIE B >KU3HEHHBIX CHUTYyalHSX.
Oco3HaHHOE BBINOJTHEHUE OHOJOTHYECKUX 3SKCIHEPUMEHTAIbHBIX paboT Oyner
CrocoOCTBOBATh TMOBBIIIEHUI0 MOTHBAIIUU K W3yueHUIO Ouoisioruu. [Iporpammoii
MPEAYCMOTPEHO TaKXE€ pEeIIeHHEe OHOJIOTMYECKUX 3aJlad pa3IMYHbIX THUIIOB U
YPOBHEH CJIO)KHOCTH, BBITIOJHEHUE MPOEKTHBIX paboT, a Takke IMPOBEIACHUE
BUKTOPUH M OpPTraHMU3alMsl JUCKYCCUI Ha Ba)KHBIC ATUYECKUE TeMbl. BBINOTHEHUIO
AKCIEPUMEHTA, PEIICHUI0 3a7a4 W TMPOBEICHUIO JHUCKYCCUH U BHUKTOPUH
00s13aTeNTbHO JTOJHKHO MPEIIIECTBOBATH 3HAKOMCTBO 00YUYAIOIIUXCS CO CBSI3aHHBIMHU
AJIEMEHTaMHM COJICPKAHUS.

Kypc BHeypounoii npestenbHOCTH «lIpakTudeckass OWOJNOTHS: TEOpUS H
NPAKTUKa» MOXET OBITh HWHTEPECEH OOYy4YalIIUMCs, KOTOpPbIE MPOSIBISIOT
MO3HABATEILHBIN MHTEPEC K M3YUYCHHIO OMOJIOTMHM U, BO3MOXKHO, pacCMaTPUBAIOT
BbIOOp TIpodeccru, CBSI3aHHOW ¢ TPUMEHEHUEM Onosiorndeckux 3HaHui. OcBoeHHe
IporpaMMBbl Kypca MOMOXET 00yJaroUMCs TIOJITOTOBUTHLCS K U3yUYEHHUIO OMOJIOTUH
Ha yriyosneHHoM ypoBHe B 10—11 kmaccax.

Hean 1 3a1aun Kypca

Hens IIporpammbel  — oOecneyuTh UWHAUBUAYaIbHBIE MOTPEOHOCTH
oOydJaromuxcs B HM3y4YEHUM OHOJOTHMU IO BOMPOCAM, BBIXOIAIIMM 32 PaMKH
06a30BOr0 YpOBHSI.

[Iporpamma  y4YuTBHIBa€T  IICHXOJIOTO-TIEIarOTUYECKUE  OCOOEHHOCTH
COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydarommxca. Ee ocBoenwue
CIOCOOCTBYET Pa3BUTHUIO HHTEPECA K M3YUCHUIO OMOJIOTHH U chepaM e TEITLHOCTH,
CBSI3aHHBIM C OMOJIOTHEHN, MOTHBAIIMU K OCO3HAHHOMY BBHIOOPY COOTBETCTBYIOIIETO
pod s U HANPaBJIEHHOCTH JIAJIbHEHUIIIETO 00yUICHUS.

N3yuenue kypca HANPaBJIeHO HA Pa3BUTHE Yy 00YYAKOIMXCSH:

— CHCTEMBI OMOJIOTMYECKUX 3HAHUW KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOU
KapTUHBI MHUpA, KaK OCHOBBI JJI1 IOHMMaHUs MPOLECCOB, MPOTEKAIOIINX B KUBOU
MIPUPOJIE, SKOJIOTUYHOTO OTHOIICHHS K IPUPOJE U €€ MHOT000Pa3uIo;

— WHTEpeca K TMPOJOJDKCHHUIO OOydYeHHs] Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3zoBaHUsI.

B pamkax peumeHuss OCHOBHbIX 3aaad IIporpammsbl 10/KkHO OBITH
odecne4yeHo:

— mpuoOIeHne OO0YyJaIIMXCs K CaMOCTOSTEILHON TI03HABATCIILHON M
HCCIIEIOBATENBCKOMN NI TENbHOCTH, K HAYYHBIM METOaM MO3HAHUS;

— ¢dopMHUpOBaHHWE MOTHBAIIUM U PA3BUTHE CHOCOOHOCTEH K H3YUYCHHIO
OHOJIOTHH;



— (popmMupoBaHHEe yMEHUN OOBSICHATH U OLICHUBATH SIBICHUS OKPYKAIOIIETO
MHpa, HUCIOJIb3ysl 3HAHMS W ONBIT, MOJYYEHHbIE IPU HM3YYEHUH OHOJIOTHUH,
OPUMEHATh UX NpPU pEHIeHUH MpoOJeM B MOBCEAHEBHON JXKHM3HM WU TPYIOBOMU
NeSTENbHOCTH;

— OCO3HaHUE O0YYaIOIUMUCS LEHHOCTH OMOJOTMYECKUX 3HAHUU B JKU3HU
YeJI0BEKa, MOBBIICHUE YPOBHS 3KOJIOTMYECKOW KYJBTYpBI, HENPUATUE ACHUCTBUU,
MPUHOCAIIMX BPEJ OKPYKAIOLIEH CPEAE U 3A0OPOBBIO JIHOJIEH;

— IpUOOpeTeHHEe 00YUYaIOIMMHUCS OIbITa CAMOIIO3HAHMS, KIIIOUEBbIX HABBIKOB
(KJTH0YEeBBIX KOMIIETEHIIMI), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

MecTo Kypca B 00pa3oBaTejibHOM Npoiecce

[Iporpamma kypca «lIpakTuueckass Ouosorus: Teopusi M IMPaKTHUKa»
paccuMTaHa Ha pealu3aluio B TedyeHue 2/ y4yeOHBIX 4acOB B paMKaX BHEYPOUYHOMU
nesitenbHOCTH B 7-9 kiaccax (9 wacoB B 7, 8 u 9 kiaccax). Kypc moxer ObITh
UCIIONIb30BaH Juisi  obOoramieHus: 0a30BOro Kypca OMOJOTMM  MPAKTUKO-
OPUEHTUPOBAHHBIM  COJIEP)KAHMEM W  aKTHUBHBIMH  BUJAMU  JIEATEIBbHOCTH
o0y4Jaromuxcs.

[Iporpamma MOXET CTaTh COJIEPKATEIbHBIM U METOJIUYECKUM MPUMEPOM ISl
COCTaBIICHHUS Te€JlaroraMu paboyux Mporpamm.

[Iporpamma kypca BHeypouHO# nestenbHocTH «lIpakThueckas Ouosorus:
TEOpUs M TMPaKTUKa» HANpaBlIeHa Ha JOCTHXKEHHE pPE3yNIbTaTOB, KOTOpHIE
JOTIONHAIOT W YrIyOonsioT chopMynupoBaHHbIE B QeaepanbHO  paboueit
nporpaMme 1o yuyeoHomy npeamery «buonorus» (6a30Bblil ypoBeHb) TpeOOBaHUS
K IPEAMETHBIM PE3YJIbTaTaAM.

@opMbI  IeATEIBHOCTH OOYYaIOIIUXCS TMPEIyCMATPUBAIOT AaKTUBHOCTh U
CaMOCTOSITEJIbHOCTh, COYETAIOT HMHAMBUAYAJbHYIO M TPYNIOBYIO padoTy.
CtpyKkTypupOoBaHHEe TEMAaTUYECKOTrO IUIaHHpOBaHUs B IIporpamMme cooTBETCTBYET
MOPSAIKY M3Y4YEHHs pa3/ieJoB U TeM Ouosiornu Ha 0a30BOM YPOBHE B OCHOBHOM
HIKOJIE U O0ECIeYUBACT TEM CaMbIM NPEEMCTBEHHOCTb YPOUHOM M BHEYpPOUHOI
nearenbHocTU. IIpennaraemsiii B IIporpamme mnepedeHb SKCIIEPUMEHTAIBHBIX
HCCJIETOBAaHUN SIBJISIETCSI PEKOMEHI0BAaHHBIM, YUUTENb J€IaeT BHIOOp MPOBEACHHUS
HKCIIEPUMEHTOB M HCCIEJOBaHUIl C yYE€TOM HMHAMBUAYAJIBHBIX OCOOEHHOCTEU
00y4JaromuXxcs, OCHAIICHHS KaOnHEeTa OMOJIOTHN yUeOHBIM 000PYIOBAHUEM.

[IpennoxeHHbIE TEMEHTHI COJEPKaHUS U BUABI ACSITEIBHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHbl C YYETOM HHAWBHUIYAJbHBIX 3alPOCOB  OO0YyYaroIIMXCS.
Pacmupenue conepxaHusi M BHJOB JEATEIBHOCTH CBSI3aHO C BO3MOKHOCTBIO
BbIOOpA MEaroroM pas3IMYHbIX BapHAHTOB y4€OHO-METOJIUYECKOro 0oOecreyeHus
Kypca, a TakXe C CYIIECTBYIOIIMMH YCIOBUAMM LIKOJIBHOW WH(OPMALMOHHO-
00pa3oBaTeIbHOMN CPE/bl.



J171s1 3HaKOMCTBa 00yYarouXcs ¢ MpodecCusiMu, CBSI3aHHBIMU ¢ OMOJIOTUEH, U
MOBBIIICHUSI UX MOTHUBAIlMU K U3YyUYECHUIO OMOJIOTMH PEKOMEHIYETCS BKIIIOUHUTH B
MporpaMMy OSKCKYPCUU Ha TMPEANpUsTHS, B pPEruoHAJIbHBIE MY3€H, BY3bL.
ConepxatenbHbie eMeHThI [IporpaMmbl TO3BOJISIIOT OPTaHU30BaTh HA UX OCHOBE
MPAaKTUYECKYI0O M TOUCKOBO-HCCIIEIOBATENBCKYIO JACATEIbHOCTh, PE3yJIbTaThl
KOTOPOM MOryT OBITh HCIOJIb30BaHbl MPHU pealu3alud  00y4JaroIUMUCS
WHJIMBUIYaIbHBIX TPOCKTOB.

Conep:xxanue Kypca

7 KIIACC

Pasznen 1. BBenenue

Hutonorna — Hayka o kjetke. CoBpeMEHHas KIETOYHAs TEOpHS.
DyKapuOTHbIE M TPOKAPUOTHBIE KieTKU. Bupyconorus. IlpaBuna paboTel co
CBETOBBIM MHUKPOCKOTIOM. Meronuka MIPUTOTOBIICHHUS BPEMEHHBIX
MUKPOIPENapaToB.

Ilpaxmuueckaa Oesmenvhocms. OCHOBBI MHUKPOCKONHUHU: MPUTOTOBIICHUE
BPEMEHHBIX TpernapaToB U pabora ¢ MuUkpockonom. OdopmieHue pe3ynbTaToB
paboThl C MUKPOCKOIIOM.

Paznen 2. bakrepuu u apxen.

Mukpobuosioruss — Hayka O MHUKpoopraHuzmax. JKu3HenesTeIbHOCTb
Oakrepuii. [luanobakrepuu, ux posib B mpupoae. ApXxeu, UX OTIUYHs OT OaKTepuil.
3HaueHue OakTepuil U apxeil B IpUpO/Ie, IBOIIONUN U OMOT€OXUMUYECKHUX ITUKIIAX.

OKcnepumenmanvHoe uzyyeHue Mmopgonocuu OAKmMepuarbHulX Kiemox U
KOJOHUL bakxmepuil.

Paznen 3. MHorooopasue 0JJHOKJIETOYHbIX JYKAPHUOT.

Mmuoroo0pa3ue mpocteimx. 3a0o1eBaHusl, BbI3bIBAEMbIE OJTHOKIECTOYHBIMH,
uX MpohUIIaKTHKA.

OKkcnepumenmanvHoe — u3ydeHue - CMpPOEeHUs U JHCU3HeOesmeNbHOCmU
IIpocmeriwux.

Pewenue  npaxmuueckux 3adau Ha  y3HagaHue  NPOCMEUWUX  HA
MUKpOnpenapamax.

Pa3znen 4. ApxeniacTuaHble, WIN «pacTeHU»

boranuka — Hayka 0 paCTEHHSIX.

CoBpemennas knaccudukarus. OcoOCHHOCTH CTPOEHUS W MHOTOOOpasme
pacTUTENbHBIX KIETOK. [IpocThie U ciokHbIE TKaHU. PacTUTENBHBIN OpraHu3M Kak
€UHOE LEJI0E.

CnopoBbsle pacTeHus. AIIBrojiorus — Hayka O Boaopocisax. Bopopocmn —
HeTakCcOHOMHYecKast rpymnma. OcOOEHHOCTH CTPOCHHUSI, PA3MHOKEHUS U YKU3HEHHBIX
LUKJIOB Bojopocieil. bypsie Bomopocnu. Mx monoxeHne BHE LapCTBA PACTCHUMN.



IIpoucxoxaeHue BBICIIMX PAaCTEHUM OT XapoOBBIX BOXOpOCIEH. MOXOBUIHEBIE.
CrpoeHue, KHU3HEHECATEIBHOCTb, JKU3HCHHbIE LMKIBL. lledyeHOUHMKH W
Antoneporossie. [lnaynoBuansie. Pegykius ramerogpura. [1anopoTHUKOBHIHBIE.
Crpoenue, KuU3HEHHBIN HUKI. CEMEHHBIE PACTEHHUS.

OxcnepumenmanvHoe uzyyerue Mopghono2uu u aHamomMuu Kiemok, mrauet u
0p2ano8 pacmeHull pa3iuiHblX CUCIEeMAMUYecKux Kame2oputi.

Paszpnen S. CtpoeHnne H :KU3HEAEATEIbHOCTh CEMEHHBIX PaCTeHU

Kopensb. 30HbI KOpHS. BereraruBHoe pasmMHOkeHUE. Buion3MeHeHnss OpraHoB
pacrenuii. [loGer m mouka. PazHooOpasue moGeroB. JIuct. AHaTomMusi JucTa.
VYerpuunbii  anmapar.  Crebenb.  Kiaccudukanus  1BETKOBBIX — pacTEHUMU.
OTanuuTeNnbHble  MPU3HAKM  PACTEHHWM  pa3HbBIX  CEMEWCTB:  3OHTHUYHBIE,
AmapunnucoBble, Opxuanbsle. @OpMyabl M JIHarpaMMbl LBETKOB pa3JIMYHbBIX
CEMEHCTB.

OKcnepumenmanvrHoe usyuenue Mopponocuu, aHamomuu u QuuoIoUuU
0pP2aHO8 YBEMKOB020 PACEHUSL.

Pewenue 3spucmuyeckux 3aoau.

Pa3zpnen 6. Jxosiorus pactennii. PacteHnsi B npMpoaHbIX CO001IeCTBAX

Dkosiornyeckne rpynnbl pacteHuid. [Ipsmoe M KOCBEHHOE BO3IEHCTBUE
OpraHm3MoB Ha pacreHusa. Puzocdepa. Mukopuza. 3eneHble yAoOpeHUS.
®dutorieno3. buoneno3. Okocucrema. buopazHooOpaszue. ®Diopa.Pemenue
CUTYallMOHHBIX 3a]1a4.

Pewenue cumyayuonnuvix 3aoau.

OxcnepumenmanvrHoe — usyuenue  0COOEHHOCMeE  CMPOeHusi  pacmeHull
DA3IUYHBIX IKONO2UYECKUX SPYNN.

Pa3nesn 7. PacTuTeIbHBIN MUP U 1eSITEJIbHOCTD YeJI0BEKAa

Orambl  pa3BUTUS ~ pacTuTenbHoro wmupa. [laneobortanuka. LleHTps
MHOTO00pa3usi U TPOUCXOXKACHUS KyIbTypHBIX pacteHuil mo H.M. Basuiosny.
ITponoBonbcTBeHHAs 0€30macHOCTh U OaHKH ceMsiH. CeleKIusS U OMOTEXHOJIOTHS.
Pacrenus ropona.

IKcnepumenmanvHoe usydeHue KyJabmypHulX pacmenui.

8 KIIACC

Pa3znen 1. I'pudb1 1 rpudonogo0HbIe OPraHu3Mbl

Muxkonorus. I'pynmber rpu6oB. CtpoeHne rprub0B pa3HBIX CUCTEMATHYECKUX
rpynn. Mukopu3za. [lmecueBbie rpubbl. CbemoOHBIE H  SIOBUTHIE TPHOBIL.
3uroMuneTbl. ACKOMUIETHI. bazunonmunietsl. OOMHUIETHI. JIMIIIAWHUKY.

OKcnepumeHmanvHoe — U3yueHue - CMpPOeHUs,  HCUZHeOesmenbHoCmu U
MHO02000pasus 2pub08 u TUUAUHUKOS.



Paznea 2. ’KuBoTHble

3o0050rMa — HayKa O ®KUBOTHBIX. OOIIME U crelUalbHbIe METOAbl U3YUCHUS
KUBOTHBIX. [Ipodeccun, cBsa3aHHble C 30050rHel. OCOOEHHOCTH CTPOCHHUS
AKUBOTHOM KJIeTKU. OCOOCHHOCTH KUBOTHBIX TKaHe. Opranbl U CUCTEMBI OPTaHOB
#*UBOTHBIX. Dopma Tena. CummeTpusi. Pazmepsl ;KMBOTHBIX.

IKcnepumenmanvbHoe usydenue Kiemox u mKaneu H#CUGOmHbIX.

Pewenue sxcnepumenmanvruvlx 3a0au na onpeoenenue muna mKauu.

Paspnen 3. CtpoeHne H )KU3HEAEATEIbHOCTb )KMBOTHOI0 OPraHU3Ma.

Opranu3MeHHbI YPOBEHb OPraHU3ALMH KU3HMU.

[lutanue: HSHAOUMUTO3 U HK3OIUTO3; OCOOCHHOCTH TIHUTAHUS KUBOTHBIX.
JIpixaHue: crocoObl MOJYYEHUS KUCIOPOJa, JbIXaHHE B Pa3HBIX Cpellax >KU3HHU.
TpaHCOPT y )KUBOTHBIX: TIOJIOCTH TeJIa, IBOJIFOLIMS MOJIOCTH TeJa )KUBOTHBIX, CBA3b
C CHUCTEMOHM TpaHcHopTa. BbleneHne: OCMOC, THIbI BBIJACIUTEIBHON CHUCTEMBI,
CBSI3b BBIJICTIUTEIILHON CHCTEMBl C THUIIOM TOJOCTH Tena. Omnopa W ABUXKEHUE:
TUAPOCTATUYECKUN, HapyXHBbIM, BHYTpeHHUHW ckener. [limaBanue, Oer, moJer.
Perynsius nponeccoB )XU3HEAEATEIbHOCTH: TUITBI HEPBHOW CUCTEMBI Y )KUBOTHBIX,
rymopayibHasg peryisinusi. Pa3MHOXEHHE Yy JKMBOTHBIX: Pa3/eibHOIOIOCTb,
NapTEHOT€HE3.

OKcnepumenmanvHoe uzyueHue cmpoenuss U GYHKYUOHUPOBAHUS OP2aHO8 U
cucmem Op2aHo8 HCUBOMMHBIX.

Pewenue sspucmuyeckux 3a0au no meme ovixauue, HEPEHASL U 2YMOPATbHAS
pecyasayusl.

Pa3znen 4. PazHooOpa3ue ;KUBOTHBIX

JIByxcnoiHble © TpexciouHble HBOTHbIE. Tunm Ilnockue, Kpyrisle,
Konpuareie wepBu. Tun Mommtocku. Tun Unenucronorme. Tunm XopaoBsie.
Pa3nooOpasue u »sBomtonus Ilo3BoHouHBIX *kUBOTHBIX. Hankmacc PwiObl. Kiacc
3eMHOBOIHbIE. AMHHMOTHI. [IpecMbikaromuecs. [Ituipl. Miiekonuraromme.

OKkcnepumenmanvHoe u3yueHue GHewHe20 U GHYMPEHHe20 CMPOeHUs
HCUBOMHDIX.

Pa3znen 5. IBouonus U 3K0JI0TUA KUBOTHBIX

DBotonus 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. Cpena oOuTanus u
HKOJIOTUYECKAsl HHIIA. 3aKOH ONTHUMYMa. 3aKOH JIMIMHTHPYIOMIETO GakTopa. 3aKoH
JKOJIOTMYECKON MHIMBUYaJbHOCTH BUIOB. [IpaBmiio Annena. Ilpasuiio beprmana.
Ananranuu )KHBOTHBIX K cpee oouranus. [lapazutusm.

DxcnepumenmanbHoe uzyueHue IK0JN02ULeCKUX akmopos.

Pa3ges 6. JKuBOTHBIE H YeJIOBEK

Benenne mnpombiciia  JKMBOTHBIX HAa  OCHOBE HAYYHOrO  MOJAXOJA.
OnomamHuBanue xuBOTHBIX. Cenekuus. lltuneBoactBo. KMBOTHOBOJACTBO.



JKuBoTHble-BpeauTenn. CHHAHTPOIHBIE BUIbI )KUBOTHBIX. ATaNTallMs )KUBOTHBIX B
YCJIOBHUSIX TOpPOAA.

Hccneoosanue 83aumooeticmeusi HcUu8OMHbIX U Yel0BeKd.

9 KITIACC

Pasznen 1. BBenenue

Cucrema OHMOJOTMYECKMX HayK, U3ydaromux uenoBeka. IIpodeccun,
CBSI3aHHBIC C HAyKaMH O 4yesoBeke. [lepcrekTUBBI pa3BUTHS 3HAHUM 00 opraHu3Me
YeJI0BEKa U €ro CB3SIX C OKPYXKAIOIIEH CPelon.

Paznen 2. O01mmii 0030p KJI€TOK U TKAHEl YejioBeKa

OOMeH BeIeCTB Kak OCHOBa u3HM. OpraHuyeckue BEIIECTBAa KIIETKHU.
Butamunbl. AT®. [{utonorus. Tumnsl TKaHEeW opraHu3Ma 4ejaoBeKa.

OKcnepumenmanvHoe uzyueHue K1emku U OUOXUMUYECKUX NPOYECCOos 8 Hell.

Pewenue npaxmuueckux 3aday Ha onpedeneHue muna MKAHU HA
MuxKponpenapame.

Paznen 3. HepBHasi cuctema

[IpoBoasMe MyTH COMHHOTO MO3ra. AHATOMHSI TOJIOBHOTO mo3ra. LleHTpbl
COMAaTHYE€CKOW M BEreTaTUBHOW CHUCTEM B LEHTPAIBHON HEPBHOM CHCTEME.
Pednexroproe konbmo. Heliponnas ceth. Knaccudukammum peduexcos. Poib
uccinenopanuii W.II. TlaBnoa. ®DynkumonanpHble cuctemsl I[LK. Anoxuna.
Hcnonb3oBanue mpHHIMIA paOOThl HEHPOHHBIX CE€Ted B HCKYCCTBEHHOM
uHTeimekre. ['emarosnuedanuueckuit 6apbep. Metoasl ucciaeqoBaHusI MO3TOBOI
AKTUBHOCTHU U CTPOECHUS CTPYKTYpP HEPBHOM CUCTEMBI.

IKcnepumenmanvHoe usyueHue HepeHol CUCHEMDL.

Paznen 4. CencopHble CHCTEMBbI

Knaccudpukanus penentopoB. DU3MYECKHE HW  XUMHYECKHE OCHOBBI
BocpusaTHs cBera. CTpoeHHE ceT4aTku. MexaHU3M BOCHPHUATHS U 00pabOTKU
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CIIyXa U LIEHTPa PEUHu.

IKcnepumeHmanvHoe u3yueHue CeHCOPHbIX CUCTEM.

Pa3znen 5. JupokpuHHas cucrema

MonekyisipHple  MEXaHU3Mbl JIEHMCTBUS TOPMOHOB Ha KIETKA-MUIICHHU.
['unoranamo-runodusapHas cuctema. HapyimieHus, CBs3aHHbIE C THIIO-U
runepPyHKIUsIMA  TOpMOHOB. [Ipodwme opraHbl, BBIJACHSIONINE TOPMOHBI.
HccnenoBanne CTpoeHUs Kele3 SHIOKPUHHONW CUCTEMBI.

Paspnea 6. IloBenenne

Pednexc. Ycnopnabie pedaekcel. Leas. Motus. [lorpebHOCTD. Pednekc menun
no IlaBmoBy. Jlunamuueckuit  crepeorun. MMnpuHTHHr.  MexaHU3MBbI
BO3HUKHOBEHU 3Monunid. HeliporymopaibHas peryssiius mojJoBOro nNOBEICHUS.

IIpumenenue meopemuueckux 3HaHul 0 peghrekcax Ha NpaKmuxe.



Pasznen 7. OnopHo-aBUraTe/bHbIA annapar

Koctu. Hapymienust ctpoeHust ckeneTHOM cuctembl. TpaBmbl. 3aboJieBaHUs
ONOPHO-/IBUTATEIIBHOTO ammnapara, CBSI3aHHBIE C MPAMOXOXICHHEM. MBIIIIBIL.
OcCHOBHBIE MBIIIIBI TEJIa YeT0BeKa. ATpO( s MBI, IPUYUHBI U JICUCHUE.

OKcnepumenmanvHoe uzyueHue CmpoeHus U QYHKYUOHUPOBAHUS ONOPHO-
08U2AMENbHOU CUCTNEMDL.

Paszpnen 8. KpoBeHocHast m iuM@paTuyecKasi CHCTEMbI

OcobenHoctu cTpoeHuss W (YHKIMOHUPOBAHUS CEPACUYHOW  MBIIIIIBI.
KpoBenocnass u numdarudeckas cuUCTEMbl opraHu3Ma. BHyTpeHHssi cpeja
OpraHnusma.

OKcnepumenmanvHoe usydenue Cmpoenus U pabomel 0peaHo08 KPOBEHOCHOL
cucmembl.

Paznen 9. UMMyHHas cucTeMa

3nauenue pador U.M. MeunukoBa, I1. Dpnuxa no M3yyeHUI0O UMMYHUTETA.
Bposxxnennsiit ummynuret. [IproOpeTeHHbIii UMMYHUTET. BakiuHbl U CHIBOPOTKH.
OpraHbl HEHTPAIILHON UMMYHHOW CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUSL UMMYHHO20 OmMeEema no ONUCAHUIO.

Pa3nen 10. /IpixaTeabHasi cucTEMA

BosnyxonocHeie nyrtu u jerkue. Dusnosioruss mporecca  JAbIXaHUs.
Cypdaxrtant. UHdekunonusie 607€3HU, Mepearoniuecs yepe3 Bo3ayX, U Ipodue
3a00JieBaHUs OPTraHOB JIbIXaHus. BiusiHue TabakoKypeHus Ha OpTraHbl IbIXaTeIbHOM
CUCTEMBI.

OKcnepumenmanvHoe — U3yueHue — CMpoeHuss U QYHKYUOHUPOBAHUSL
ObIXAMENbHOU CUCTEMDbL.

Paznen 11. IlumeBapurteabHasi CUCTEMA

@U3HUOJIOTHS TUIIEBAPUTEIIBHOU CUCTEMBI. XUMHYECKHW COCTaB CIIOHBI,
KEIYJOYHOI0 COKa, MOJKEIYJIOYHOIO COKa, JKEIYM, COKAa TOHKOW KHILKHU.
Heundexknuonasie ¥ ayTOMMMYHHBIE 3a00JIeBaHUS CHUCTEMBI MHUIIEBAPCHUS.
PaccrpoiicTBa nuieBoro noBe1eHus.

Oxcnepumenmanvroe uzyueHue QU3UoaI0SUU NULYEBaAPEeHUs.

Paznen 12. BeugeaurenabHass cucreMa®dus3nosiornyeckue  IPoIEecChl
dbopMupoBaHUsT BTOPUYHOW MOUW. POip MOYKKM B PETYISIUU apTEPHATBHOTO
naBieHusl.  3a00J€BaHUS  OPraHOB  MOYEBBIICIUTENBHOW  CUCTEMBI,  HX
npenynpexacHue. MickyccrBennas nouka. J{nanus. TpaHCITaHTaMs MOYKH.

OKcnepumenmanvHoe usyueHue CmpoeHusl 8bl0eIUMeIbHOLU CUCTHEMBL.

Paznea 13. IlosioBasi cucteMa



MencTpyanbeHbli UK. HepBHast U ryMopalibHas peryisiuus padoTbl OpraHOB
nmoyioBo cuctembl. [lnanupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTpALCHIIUU.
bepemennocTs u nakranus. 3a00aeBaHusl, IEPEAAIONTUECS MOIOBBIM MyTEM.

H3yuenue cucmonocuyeckux npenapamos.

Paspnen 14. Koxka u ee npou3BoAHbIe

Cinou »smugepmuca. Cnou gepMmbl. [logkokHast >KupoBas —KIIETYaTKa.
[Ipou3Bo/IHbIE KOXKU: HOT'TH, BOJIOCHI. 3a00JI€BaHUs KOXKHU U UX MPEAYIpExKICHUE.
[IpodunakTrika u nepBasi MOMOILb MIPU TEILUIOBOM M COJTHEYHOM yaapax, 0Korax u
0OMOpOKEHUSIX.

OKcnepumenmanbHoe UCCie008aHUe C8A3U CMPOEHUSL U (DYHKYULL KOJHCU.

Paszpnen 15. Axnanranum opranu3Ma 4ejioBeKa

TepMmoperynsinuda. ['unoranamyc Kak LHEHTP HEHPOTryMOpadbHOU pEryJsiuu
TeriooOMeHa. [loBeneHueckue amantainui. AJantaiuy 4eJIoBeKa, ero OpraHoB U
TKaHEW K HHM3KUM KOHIEHTpAlusM Kuciopoaa u runokcuu. Ilepectpoiika
MeTafboM3Ma KJIETOK B yCJIOBHM Tunokcuu. [lepectpoiika MeTaboau3ma KIETOK B
ycioBusx ronojnanus. llupkamueie putmbl. TpenupoBku. Ponb  duszmueckoi
AKTUBHOCTM B COXPAHEHUM 3J0pPOBbSl 4YEJIOBEKa. Ajanrtaius K HEBECOMOCTH.
[lepectpoiiku MeTaboau3Ma B YCIOBHMSIX HU3KOW TpaBUTALMU, NPOPUIAKTHUKA
HEraTUBHBIX MOCJIEICTBU.

Pewenue cumyayuonnuvix 3aoau.

Pa3znen 16. I'eHeTnka YyenoBeKa

Mexanu3mbl onpenenieHuss Tmona. [looBble XpPOMOCOMBI M ayTOCOMBI
yenoBeka. M3menunBocTh. MenuuuHckas renetuka. Pojib TeHeTUYeCKUX aHalIn30B
Opyu TUTAHUPOBAHUU M KOHTPOJE OEPEeMEHHOCTH. DTUYECKHE ACTEKThl BHECEHUS
U3MEHEHU B TEHOMBI pa3JWYHbIX OpPraHU3MOB, B TOM YHUCJE YEJIOBEKa
I'eneTnyeckas uHkeHepus. ['€HOMHOE peIaKTUpPOBAaHHUE. IJTUYECKUE aCIIEKTHI
BHECCHHS U3MEHEHUN B TECHOMBI Pa3JIMYHBIX OPraHU3MOB, B TOM YHCJIC YEIIOBEKA.

IKcnepumenmanvHoe usydeHue HAcae0CmMEeHHOCMU U USMEeHYUBOCIU.

Pewenue cnoocnvix cenemuueckux 3a0au Ha pasuvie Qopmvl HACIEO0BAHUA.

Pa3nesn 17. AuTponorenes

VYHuUKanbHbIE NpHU3HAKK TOMUHUZ. Bbicokopa3BuThiii mo3r. CXOICTBO H
pa3IUYMs YEJIOBEKAa M YeIIOBEKOOOpa3HbIX 00e3bsiH. IllnMman3e kak Onvkanmit
YKMBOW POJICTBEHHHUK YEJIOBEKA.

OKcnepumenmanvHoe usyueHue 2800 YUOHHbIX USMEHEHUN 4ell06eKd.

Pa3nen 18. YUestoBek u oOKpy:kamouias cpeaa

3aBUCUMOCTh 3J0POBbSI 4YEJIOBEKAa OT COCTOSIHHS OKPYXKAOUIEW CpEeJbl.
MukpoKJIMMaT KUIbIX oMemeHnii. dusnonorus Tpyaa. GakTopsl, HApyIIAOIIUE
300pPOBbE. YKPEIUICHUWE 3/10pOBbA. AHTPONOIE€HHBIE BO3JICMCTBUS Ha CpEay.



AHTPOIIOTCHHBI KPYTOBOPOT. ODKOJOTHYECKHE KPU3UCHI W WX IPUYHHBL.
KosBomrorus obmectsa u mpuposl. ParimoHnaasHOE MPUPOIOTIOIH30BaAHHIE.

DKcnepumenmanvHoe uzyuenue memnepamypsl, KOIUHecmed KUcCiopooa u
VeNeKuci020 2a3a 6 Hauyaie u 8 KOHye ypoka 6 Kabuuweme Ouono2uu npu nomouwju
0amyuKos.

IInanupyemblie 00pa3oBaTebHbIE Pe3yJbTATHI:

JIMYHOCTHBIE PE3YIBTATHL:

1) nampuomuueckoe 6ocnumanue: TOPAOCTb 3a BKJIAJ POCCUUCKUX U
COBETCKHMX YUYEHBIX B Pa3BUTHE MUPOBOI OMOJIOTMYECKON HAYKH;

2) epasicoanckoe 6ocnumaHnue: TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM
NEATENbHOCTHU MPU BBIIOJTHEHUH UCCIIEIOBAHUN U TIPOEKTOB;

3) yemHoCmu HAYYHO20 NO3HAHUA: OPUEHTALlMs Ha COBPEMEHHYIO CHUCTEMY
HAy4YHbIX TNPEACTaBICHUH 00 OCHOBHBIX OMOJOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI34X YeJIOBEKa C MPUPOJION, Pa3BUTHUE HAYYHOM JHOOO3HATENIHLHOCTH,
MHTepeca K OMOJIOrHYeCcKO HayKe, HABBIKOB HCCIIEIOBATENbCKOM €SI TEIbHOCTH;

4) popmuposarue Ky1omypsl 300p06bsi: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3MI0POBbI0 M YCTAaHOBKAa HAa 3JI0POBBIA 00pa3 >KU3HU, COOJIIOJICHHE TPaBUII
0e30omacHOCTH, B TOM 4YHCIE, B TOM YHCIE COBEpPIICHCTBOBAHHE HAaBBIKOB
0e30macHOro MOBEJIEHUS B PUPOIHOM Cpelie;

5) mpyoosoe eocnumanue: aKTUBHOE yYacTHE B PEIICHUH MPAKTHUYECKUX
3alay  OMOJIOTMYECKOM W  DSKOJOTUYECKOW  HaNpaBIEHHOCTH, HMHTEpeC K
NPAKTUYECKOMY U3yUYEHHUIO PO EeCcCuil, CBI3aHHBIX C OMOJIOTHEH;

6) sKonoeuneckoe gocnumarue: OCO3HAHUE PKOJOTUIECKUX TIPOOJIEM U IyTel
UX pEHIEHUs; TOTOBHOCTh K YYACTHUIO B MPAKTUYECKON JI€SITEIBHOCTH
AKOJIOTMYECKOM HANpaBJIECHHOCTH; [IECHHOCTHOE OTHOLIEHUE K POJHOI IPUPO/IE.

MeranpeaMeTHbIe PE3YAbTATHI:

1. Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE NelCTBUSA

1) bazosvle nocuyeckue oeucmaeus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OHOIOTHYECKHX
00BEKTOB;

npenjaaratb KPUTEPUU W BBIABIATh 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B
paccMaTpuBaeMbIX (haKTax;

BBISBJIATE NePUIUTHl MHGOPMAINH, TAHHBIX, HEOOXOIUMBIX JJIS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;

BBISBJISITh MPUYHHHO-CJICJACTBEHHBIC CBSI3M TPU HM3YyYCHUU OHOJIOTHYECKHX
SIBIICHUN 1 TIPOIIECCOB, (HOPMYIUPOBATH TUIIOTE3HI, I€TIATh BHIBOIBI;



CaMOCTOSITEILHO BBIOMPATh CIOCO0 pelieHus yueOHOM OU0I0ruuecKo 3a1auu
(cpaBHMBaTh HECKOJIBKO BAPUAHTOB PEUIECHUS, BHIOMPATh HanbOoIee MOAXOAIUN C
Y4E€TOM CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

2) Bazosvie uccieoosamenvckue 0eticmeusi:

OPUMEHSITH METOJIbl HAYYHOT'O TIO3HAHUS KUBBIX OPraHU3MOB U MPOILIECCOB HA
SMIIUPUYECKOM M TEOPETUYECKOM YpPOBHSAX B Yy4eOHOM I[103HABATENbHOU U
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

aHANIM3UPOBATH (DAKTHI, BBISBIATH U (POPMYIUPOBATH MPOOIIEMY, ONPEAEISTh
LeJb U 33J]a4M, COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBbI; Mpejaratb runoTe3y u
OCYHIECTBIISITh €€ MPOBEPKY; MPOBOAUTH MU3MEPEHUS HEOOXOJIHUMBIX MapaMeTpoB,
BBIUMCIICHUS, MOJICTUPOBAHNUE, HAOJIONCHHUS U HKCIEPUMEHTHI, CaMOCTOSATEIBHO
OPOrHO3UPOBATH PE3yNbTaThl, (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO
pe3ysibTaTaM MPOBEJIECHHOIO OIbITa, HCCJIEI0BAaHUS, COCTaBIATh OTYET O
npojieIaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPopManuu (Hay4yHO-
NOMYJsIpHAsl JUTEpaTypa OMOJOTMYECKOr0 COJEpKaHHs, CIPaBOYHbIE MOCOOMUS,
pecypcel MHTepHeTa);

NPUMEHSTh Pa3IMYHbIE METOIbl, HMHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
orOope WH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YYE€TOM THPEJI0KEHHON
yueOHO 3a7]auM U 3a/IaHHBIX KPUTEPHUEB;

NPUMEHSTh 3HAKK U CHUMBOJIBI, (OpMYJIbI, aOOpeBUATYphl, UCIOIB30BATh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPECTBA HATJISTHOCTH.

2. KoMmMyHHKaTHBHbIE YHHBepPcaJlbHbIe YyeOHbIe 1eiCTBUA:

nyOJIMYHO  BBICTYHNaTh C  MPE3CHTAlMEel  pe3yabTaTOB  BBITIOJIHECHUS
OMOJIOTUYECKOTO  DKCIIEpUMEHTa  (MCCIIeIOBATENbCKON  JTAOOpaTOpPHOW — WIIH
MIPAKTUYECKOI pabOThI, yueOHOTO MPOEKTA);

IUITAaHUPOBAaTh OPraHU3allMI0 COBMECTHON paboThl, ONpENessiTh CBOIO pOJIb,
pacrpenensaTh 3a1a4l MEXAy WICHAMU IPYIIIbL;

BBIMOJHATE CBOK YacTh pabOThl, KOOPAMHHMPOBATH CBOM JACHCTBUS C
JNEUCTBUSIMU JPYTUX YWICHOB KOMAH/Ibl, ONPEAEISTh KPUTEPUH 1O OLIEHKE KauecTBa
BBITTOJIHEHHOMN PadOThI;

pelarb BO3HUKAIOIIME MPOOJEMBI HA OCHOBE YYeTa OOIIMX WHTEPECOB U
COTJIaCOBaHUS MO3UIINMN, y4aCTBOBATh B 00CYX/IEHUH, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpPME» U APYTUX (popMax B3aMMOIEHCTBU.

3. PeryJiiTUBHbIC YHUBEpPCaJIbHbIE YUeOHbIE eliCTBHA:

COOTHOCHUTb CBOU JEHCTBUS C INIAHUPYEMBIMH PE3YJIbTATAMM, OCYILECTBIATh
CaMOKOHTPOJIb JI€ATEIbHOCTH;



KOPPEKTHPOBATH CBOIO JEATEIIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
[IpenmMeTHBIE PE3YJIbTATHI:

7 KITIACC

K koHiy oOydeHust B 7 Kjacce ImpeAMETHBIE Pe3ylIbTaThl M3YyUYEHHS Kypca

BHEYPOUYHOU JeITeNbHOCTH «lIpakTHdeckas OWOJIOTHS: TEOPUS M IPAKTHKA»
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

1) xapakTepu30BaTh pa3aeiibl OOTAaHWKH, ONEPUPOBATH 3HAHUSMU aHATOMHUH,
THCTOJIOTUU U (PU3HOJIOTUU PACTCHHIA,

2) IPUMEHSATH OMOJIOTHYCCKIE TEPMHUHBI M IIOHATHUS (B TOM YHCIIC: ITUTOJIOTHSI,
DKOJIOTHSl ~ pPAcTCHUH,  MHUKPOOHWOJIOTHS,  TPOTUCTOJOTHSA,  CYIeprpynna,
pacTUTEIIBHOE COOOIIECTBO, CIOPOBBIC pPACTCHHUS, CEMEHHBIC pPACTCHHS) B
COOTBETCTBHH C TTOCTABICHHOMN 3aa4eii;

3) onuchIBaTH OCOOCHHOCTH CTPOCHHUS M KU3HEICATCILHOCTH PACTUTEIHLHOTO
OpraHu3Ma;

4) paznmuyaTh BHYTPCHHEEC CTPOCHHE OPraHOB PACTECHUH Ha IONEPEYHBIX U
IPOJIOJIbHBIX CpPe3ax;

5) omMCHIBAaTh KUBBIEC M repOapHbIC YK3EMIUISIPBl PACTCHUN 10 TUIaHY, YacTH
pacTeHuil Mo u300pakKeHUsIM, CXeMaM, MOJIEIISIM, MYJIsKaM, peibeHBIM TaOIuIam;

6) XapakTepu30BaThb OCHOBHBIE TPYIIIbI OJHOKJIETOYHBIX OpPraHU3MOB W
BBISIBJISITH MEXKIY HUMHU BOJIFOIIMOHHOE POJICTBO;

7) BBISABIATH 3aKOHOMEPHOCTH U MOpHODU3MOIOTUYECKHUE aJanTaluu
(BUIOM3MEHEHUST OPTaHOB) PACTEHHI K Pa3JIMYHBIM YCIOBUSIM OOUTAHUS, HAXOAUTh
CBSI3M MEXJIy CTPOCHUEM OpraHa U BBIMOJIHAEMON UM (QYHKIIUEH;

8) BBIMIOJHATH IPAKTUUECKUE U J1abopaTOopHbIE pabOThI 10 MOPQOJIOTHUH H
¢u3MoNIOrUM pacTEHUN, CUCTEMATHUKE pPACTEHHWH, albrOJIOTUH, MHUKOJOTHU W
MUKpOOHMOJIOTHH, B TOM 4YHCIe pPabOThl C MHUKPOCKOIIOM C TOCTOSTHHBIMH
(pukcupoBaHHBIMH) ¥ BPEMEHHBIMH MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKIE
paboThI C UCTIOIB30BAHUEM NMPUOOPOB U MHCTPYMEHTOB ITUGPOBOIA TaOOpATOPHUU;

9) omepupoBaTh 3HAHUSAMH O MPUYMHAX PACTIPOCTPAHCHHBIX MH(PEKIIMOHHBIX
0oJe3Hel pacTeHuid, TOHUMATh IPUHITUITE OOPHOBI ¢ MATOTeHAMHU U BPEAUTEISIMH
pacTeHul;

10) mpuMeHSTh MONYYEHHBIC 3HAHUSA MJIsS BBIPAIIMBAHUS W PA3MHOMKEHUS
KyJIbTYpPHBIX PAaCTCHHIA;

11) ctaBuTh pocTeifiirie OMOTOTHUECKUE OMBIThI U SKCIIEPUMEHTHI;

12) cobmromate mpaBuiaa 0€30MacHOTO Tpyna mpu paboTe ¢ ydeOHBIM U
1a60paTOPHBIM 00OPYIOBAHNEM B COOTBETCTBHH C HHCTPYKITUSMU;

13) wucmonp3oBaTh 3HAHUA O TMPHU3HAKAX CEMEHCTB JIBYJOJBHBIX U
OJTHOJOJLHBIX PACTCHUM JIJIsl OTIPEICTICHUS MX CUCTEMATHICCKOTO TTOJIOKCHHUS;



14) BbIIENATH CYIIECTBEHHBIE NMPU3HAKUA CTPOCHMS M >KU3HEIACATEIbHOCTU
pacTeHuii, 0akTepuid, apxeu, rpudoB;

15) BBIABIATH 4YEpPTHl NPHUCIOCOOJIEHHOCTH PACTEHUUA K cpeAe OOUTaHMs,
3HAYEHHUE IKOJIOTHYECKUX (PAKTOPOB JIJISl PACTCHMUIA;

16) xapakTepu30BaTh pacTUTEIbHBIE COOOIIECTBA;

17) npuBOaUTH MpUMEPHl KYJIbTYPHBIX PACTEHUA M UX 3HAYEHUS B >KU3HU
YeJioBeKa, ONEePUPOBAThH

18) moHMMaTh MPUYMHBI BOBHUKHOBEHUS SKOJIOTMYECKUX MPOOJIEM U 3HATH
Mepbl OXpaHbl PACTUTEILHOTO MUpa 3eMJIU.

8 KUIIACC

K xoHiy oOydeHus B 8 kjacce MpeAMETHBIE pe3yibTaThl M3yu€HHUs Kypca
BHEYpOUHOU JnedarenbHOoCTH «lIpakThueckass OMOJIOTHS: TEOpUS U TMPAKTUKAY
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

1) ucnonap30BaTh 3HAHUS MO 300J0THU U MUKOJIOTHU ISl CBSI3U C JIPYTUMHU
HayKaMU U TEXHHUKOM;

2) XapakTepu3oBaTh NPHUHIMIBI KiIacCUPUKAIMK KUBOTHBIX, BHJl Kak
OCHOBHYIO CHUCTEMAaTHYECKYIO KaTErOpUI0, OCHOBHBIE CHUCTEMATUYECKHUE TPYIIIBI
KUBOTHBIX;

3) NpUMEHATHh OMOJIOTUYECKUE TEPMHUHBI M TTOHATHS (B TOM YHCIIEe: MUKOJIOT U,
HKOJIOTHSl JKUBOTHBIX, STOJIOTHS, IMajJe0300J0TUs, IMapTEeHOTeHe3, pedIiekc) B
COOTBETCTBHH C IMOCTaBICHHOM 3a/1auei;

4) packpbIBaTh OOLIME NMPU3HAKU KUBOTHBIX U IPHUOOB, YPOBHHU OpraHU3AINH
KUBOTHOT'O U TPUOHOTO OpraHU3Ma;

5) cpaBHUBATH KUBOTHBIC TKAHU M OPTaHbI )KUBOTHBIX MEXKYy COOOI;

6) CpaBHUBAaTh CHCTEMbl OpPraHOB MEXIy COOOM U  ONpenessaTh
3aKOHOMEPHOCTH CTPOCHHSI CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBITIOJIHIEMOU UMH
byHKIMY;

7)  BBIABIATH NPHUYMHHO-CIEJICTBEHHBIE CBSI3M  MEXIY CTPOCHHUEM,
KHU3HEACATEIbHOCTEIO U Cpeloll  oOuTaHMs  JKMBOTHBIX  M3y4YaeMbIX
CUCTEMATHUYECKUX TPYIIIL;

8) BBIMOJHATH MPAKTUYECKHWE U JIabopaTopHbIE PAabOTHI MO MOP(HOIOTHU
rpuboB, 1Mo Mop¢oJOTuH, aHATOMUHU, (U3UOJIOTUM W TOBEACHUIO >KUBOTHBIX,
ucclenoBaTeIbckue paboThl B TOM YHCIIE C HCIONb30BAaHMEM MPUOOPOB H
MHCTPYMEHTOB LHU(POBOIL 1abopaTopuu;

9) ycraHaBIMBaTH B3aMMOCBSI3M MEXKIYy THUIIOM IIOJIOCTH TeJa, THUIIOM
KPOBEHOCHOMW U BBIJICIIUTEIBHON CUCTEM;

10) packpblBaTh posib TPUOOB U )KMBOTHBIX B €CTECTBEHHBIX 3KOCHCTEMAX U
coo0I1IecTBax;



11) wucnons3oBaTh METOALI OHOJOTHM: TPOBOJUTH HAONIOJAEHUS 34
KUBOTHBIMHU, OMHUCHIBATH OPTraHbl M CHUCTEMBbl OPraHOB >KMUBOTHBIX, MPOBOIAUTH
MPOCTEHIINE OMOJIOTMYECKUE OMBITHI U SKCIIEPUMEHTHI.

9 KITIACC

K kxonmy oOyudeHus B 9 kjacce mpeAMETHbIE pe3yibTaThl M3yUEHHUs Kypca
BHEYpOUHOU jesTenbHOCTH «lIpakTuueckass OMOJIOTHS: TEOpPUS M MPAKTUKA)»
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

1) xapaKTepu30BaTh HAYKH O YEJIOBEKE M UX CBSI3b C APYTUMHU HAYKAMH;

2) OOBSICHATH POJCTBO YEJIOBEUECKUX pac, OCHOBHBIE ATanbl U (HAKTOPHI
ABOJIIOLIMM YEJIOBEKA;

3) npuMeHATh OWOJOTHYECKHE TEPMUHBI M TOHATHS (B TOM YHUCJE:
aQHTPOTIONOTHS, MUKPOGhIOpa, MUKPOOUOM, MHUKPOCUMOUOHT, T€H, IeHEeTHYecKas
WHXEHEepHs, OMOTEXHOJIOT S, alljIesib, TeHOTHUII, ()EHOTHII, CKpEIIUBaHUE, MyTallusl,
XpOMOCOMa, TEHOM) B COOTBETCTBUU C TIOCTABIIEHHOH 3a1a4eii;

4) TpOBOAUTHL OINHUCAHHWE KJIETKH, TKAaHW, OPraHOB, CHUCTEM OPTaHOB,
OpraHU3MOB IO BHEIIHEMY BUAY (M300paKE€HHUI0), CXEMaM;

5) cpaBHUBaTh KJIETKHU Pa3HbIX TKAHEH, rPYII TKaHEeW MEXIy coOOM, AenaThb
BBIBOJIbI HA OCHOBE CPABHEHUS,

6) CpaBHUBATh MUTO3 U MEHO3;

7) XapakTepu30BaThb OCHOBHBIE MOJIOKEHUS KIETOYHOW TEOpHUH, 3aKOHBI [
Mennens, 3akoH Xapau—BaitnOepra;

8) HCHONB30BaTh OWOJIOTMYECKHME MOJENU JUIsl aHajlih3a OCOOEHHOCTEU
cTpoeHus U (GYHKIIMOHUPOBAHUS OPTaHOB U CHCTEM OPTaHOB YEJIOBEKa,

9) O0OBSICHATH HEUpOryMopaibHYIO pETYIALNIO MPOIIECCOB
KU3ZHENEATEIbHOCTH OpraHrn3Ma YeJIOBEKa;

10) cpaBHUBaATH 0€3YCIOBHBIE U YCIOBHBIE PE(IICKCHI;

11) pa3nuuaTh HACJIEACTBEHHBIE M HEHACIEICTBEHHbIE (MH(EKIIMOHHEIE,
HEeMH(DEKITMOHHBIE)  3a00JIeBaHUSI  YEJIOBEKa, OOBACHATH 3HAYCHUE  MEp
PO UIAKTUKY B IPEAYIPEKICHUN 3a00JI€BaHU YEIIOBEKa,

12) 0OBSACHATH MIPUUMHBI HACTEACTBEHHBIX 3a00JI€BaHN YEIOBEKA, TPUHITUTIBI
COBPEMEHHBIX  OWOMEIUUHMHCKUX  METOJOB, ATUKH OMOMETUITMHCKUX
HUCCIEIOBAHNM;

14) pemaTh Ka4eCTBEHHBIE U KOJIMYECTBEHHbBIE 33]]a4H, UCIIOIb3YysI OCHOBHBIE
MOKa3aTeIu 3/I0POBbSl UEJIOBEKA, MPOBOAUTH PAcyeThl U OLEHUBATH MOJYYEHHBIE
3HAYCHMUS;

15) BnageTh npueMamMu OKa3aHUs MEPBOU MOMOIIU YEIOBEKY;



16) wucmonp30BaTh METOABI OWOJIOTUU TIPU BBHIMOJHEHUH TMPAKTHYECKUX U
nabopaTtopHeIX PaboOT, B TOM uyuciae pabOT C HCHOJIb30BaHUEM MPUOOPOB U
MHCTPYMEHTOB LU(POBOI 1abopaTopuu, U OOBACHITH UX PE3YJILTATHI;

17) cobmromath mpaBwia Oe30MacHOTO TpyJda HpH paboTe ¢ y4eOHBIM U
1a00paTOpHBIM  000PYJIOBAaHUEM, XUMUYECKOM TIOCYJOH B COOTBETCTBUU C
WHCTPYKIUSMU;

18) 00BsiCHATH 3HAUYeHHE PadOT MO pACHIMPPOBKE T'€HOMOB PA3ITHUHBIX
OpraHU3MOB, XapaKTepU30BaTh LIEJIU U 33/1a4i OMOUH(DOPMATHKH.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
DJIEKTPOHHBbIE
No 11/ HaumenoBanue pa3nenos | KoarnuecrBo  OcHOBHOe OcHOBHBIE BH/IbI (undposbie)
2 Tem NMporpamMmabl 4acoB coJep:kaHue eATeJIbHOCTH o0pa3oBaTeJIbHbIE
pecypcbl

Pasnen 1. Beenenue

[Mutonorus — nayka o | CocraBieHue

kietke. CoBpeMeHHasi | KOMHKCOB O

KJIETOYHAsI TEOPHSI. npaBUjiax TEXHUKH

DyKapHOTHBIE U 0€30MacHOCTH TIPH

IPOKapUOTHBIE MIPOBEACHUNU

KJIETKH. 71a060paTOPHBIX U

Bupyconorus. MPaKTUYECKUX

Bupycsr — paborT.
11 Beenenue 1 HEekJieTouHas popMma. | DKCIEepUMEHTAIbHOE

Bupychsbie M3yYEHHE: OCHOB

3a0o0eBaHus MUKPOCKOTIUU:

pacCTEHHUI, )KUBOTHBIX, | IPUTOTOBJICHUE

yesnoBeka. MeTo bl BPEMEHHBIX

HAy4YHOT'O MIO3HAHUS B | [IPENApaToB U

ouosoruu. [lpaBuna | pabora ¢

paboOTHI CO CBETOBBIM | MUKPOCKOIIOM;

MUKPOCKOTIOM. oopmieHus




Bpemennsie u
IIOCTOSIHHBIE
MHUKpPOIIPENAPaTHI.
Meronuka
IIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-

pE3yAbTaTOB PadOTHI
C MUKPOCKOTIOM

npenapaTon

Pasnen 2. bakrepun u apxen
MukpoOuosnorus — Jnckyccus Ha Temy
HayKa o «Hcnonws3oBanue
MHUKPOOPTaHU3MaX. OakTepuil U apxeit B
Ocobennoctu COBPEMEHHOM MHUPE.
CTpoeHus nmpokapuoT- = HoBble criocoObD».
HOM KJIETKH. DKCIepUMEHTAIbHOE
KuzHenesTenbHOCTh | U3yYEHHUE: METO/IOB
OakTepuii: ne3uHGEKIIY U

2.1 bakrepuu u apxeu aBTOTPO(HBIC U CTEPHIIM3AIINH;
reTepoTpodHbIe, Mopdooruu

a’pOOHBIC U
aHa’pOOHbBIE
OaxTepun; GopmsbI
KJIETOK OaKTepuii,
POCT U pa3MHOKECHHE
(cropsI OakTepwHii).
[{nanob6akrepun, ux

OakTepuii Ha
MUKPOCKOTTUYECKUX
npemnaparax;
*KOJOHUI OaKTepui,
BBIPAIIEHHBIX
METOJIOM OCaKJICHUS
Ha TOJIOJTHOM arape




pOIIb B IPUPOJE.
Apxeu, uX OTINYUA
oT bakrepuil.
3HaueHue OakTepuil u
apxeu B IIpUpOLE,
3BOJIIOLIUU U

OMOreOXMMHYECKUX
[AKJIaX
Pa3nen 3. MHoroo0pasue 0JHOKJIETOYHbBIX JYKapPHOT
Hrpa o
MHoroo0pasue P
. npoduIakTUKe
MPOCTEHIITNX: IBTJICHA .
3a00JIeBaHMH,
3eJIeHasl,
BBI3BEIBACMBIX
TpUIIAHOCOMA,
napa3suTHICCKUMHU
aaMOus, ameoa N
. MPOCTEUIIINMHU.
IPOTEH U
. DKCIIEPUMEHTAIBLHOE
TU3CHTEPUITHAS,
MHoroo6pa3sue . W3yUYeHHUE:
3.1 MaJIIpUHHBIN
OJTHOKJICTOYHBIX 3YKapHOT . OJTHOKJIETOYHBIX
IIJIa3MOTUH,

nHpy3opusg-Tydenpka,
PAIHOJIAPUH U
dbopamuHHAPEDHI,
JNATOMEM.
3a0oeBaHusl,
BBI3BIBACMBIC

OpPraHU3MOB TI0]T
MHUKPOCKOTIOM Ha
BPEMEHHBIX U
(bUKCHPOBAHHBIX
MUKpOTIperapaTax;
JBUKCHUS U
KOJIMYECTBA




OJIHOKJIETOYHBIMU, UX
npoduIakThKa

OJTHOKJIETOYHBIX
OPraHU3MOB.
Pemienue
MPAKTUYECKUX 3a7a4

Paszjnen 4. ApxensiacTuaAHbIe, WIN «PACTECHHUD

AJBroJiorusi — HayKa

IIpoBenenue
0 BOJIOPOCIISIX. .

UCCJIeIOBAaHUM:
Bopopocnu —

N3yuenue
HETaKCOHOMMYECKast .

ocoOeHHoCTen
rpynnma. JKu3HeHHbIC

CTPOCHUS 3€JICHBIX,
IIUKJIBI 3€JICHBIX,

KPACHBIX, XapOBbIX U
OypBIX M KPACHBIX .

. OypbIX BOJIOPOCTEH.

BOJIOpOCIIeH Ha

N3yuenue
npuMepe .

ocobeHHoCcTeN
XJIAMUATOMOHA/TBI,

4.1 CnopoBbie pacTeHUs CTPOCHUS

KJ1a710()OPBI, YIIbBHI,

KYKYIIKAHA JIbHA U
CIIUPOTHUPHI, XapHl,

carnyma.
nopupskl.

N3yuenue
[Ipoucxoxnenue .

0coOeHHOCTEN

BBICILINX PACTEHUU OT
XapOBBIX BOAOPOCIIEH.
[InayHOBUAHBIE.
OcoGenHoctu
KU3HEHHOTO LUK
nayHa

CTPOCHHMS TIayHA
OyJ1aBOBHJIHOTO,
XBOIIa TOJIEBOTO U
[IUTOBHUKA
MY>KCKOT'O




OyJ1aBOBUJIHOTO.
Penykus
ramerodura.

[TanmopOTHUKOBUIHEIE.

JKu3HeHHBIN UK
MarnopoOTHHUKA
IIUTOBHUKA
MYCKOTO U XBOIIIA
ITOJICBOTO

4.2

CeMeHHBIE pacTEHUS

JpeBHrE ceMEHHBIE
MaroOPOTHHKHU.
Paznoobpasue
rOJIOCEMEHHBIX:
XBOMHEIE,
CaroBHUKOBBIE,
TUHTKOBBIE,
THETOBBIE. [[BETKOBBIE
pacTeHus.
Pa3noo0Opasue
1BETKOB. L[BeTeHue.
Pa3Butue Mukpo- u
meracriop. PaGoTsl
C.I'. HaBamuHa.
JKy3HEeHHBIN TUKI
LIBETKOBBIX PACTEHU

DKCIIEpUMEHTAIBHOE
W3yUYeHUE:
O0COOCHHOCTEH
BHEIITHETO CTPOCHUS
BETOK, XBOH, IITUIIIEK
U CEMSH XBOMHBIX
(es1b, COCHa,
JIMCTBECHHMUIIA);
Mopdooruu
IIBETKA; CTPOCHUS
3aBs3H IIBETKA U
CEMSITOUKH IO/
MUKPOCKOIIOM;
CTPOCHHUS TUIOJIOB U
COILIO NI




Paspnen S. CtpoeHne H :KHU3HEAEATEIbHOCTh CEMEHHBIX PACTEHU

Paznoobpasue

IIpoBenenue
VICCIIEIOBAHUN
N3yuenue
Mopdornoruu nobdera
Ha KUBBIX
pacrenusix. MJIN

noberoB. Anatromusi | 3yuenue
cTeOns. AHaTomMus ocoOeHHoCTen
Ctpoenue pacTUTENBHOTO
5.1 aucta. AHaTOMHUS aHAaTOMHYECKOIO
Oopranusma
kopHs. CTpoeHue CTPOCHHUSI CTEOIISI
KOPHS Ha MOIMEPEYHOM | TPABSIHUCTHIX
cpese pacrenun. 1JIN
N3yuenue
Mopdosoruu nucra
Ha KUBBIX 00BEKTaX
WU TepOapHbIX
oOpasmax.
KnonupoBaHue [IpoBenenue
pacTeHuM. VICCIIEIOBAHUN
MuUKpOKIOHAIBHOE MeTtoabl
BereratusBHoe
5.2 . pa3MHOKEHUE MUKPOKJIOHAJIBHOTO
Pa3MHOXKEHHUE PacTEeHUMN .
pactrenui. [lousa. pa3MHOXEHUS
B.B. [lokyuaes, pacTeHuM.
paboTHI O TTOYBE. [IpakTrueckas




[noxopoaue 1moysswl,
y100OpeHus.
ArpOTEeXHHYECKUE
npuembl. CeBOOOOPOT

JIeSITEILHOCTD:
IIpumeHeHue
CIT0OCO0O0B
BETCTaTUBHOTI'O
Pa3MHOXKEHHUS Ha
npumepe
KOMHATHBIX
pacTEeHUN.
CocraBienue
ceBoobopoTa s
MECTHOCTH
HaXO0KJIEHHUS IIKOJIbI

5.3

Kiaccudukanus
IIBETKOBBIX

OIHOIONBHBIE U
JIBYJIOJIbHbBIC
pactenus. CemericTa
JIBYJIOJTbHBIX
30HTUYHEBIE;
ceMmeilcTBa
OJHOTOJBHBIX:
aMMapHUJIMCOBBIC,
OpXUJIHBIE.
Jukopacrymue u
KYJbTYpHBIC
MpEeICTaBUTENN
CEMEHCTB, X

Pemenue 3amau:
Onpenenenue
MPUHAJIC)KHOCTH K
KJIACCY IBETKOBBIX
pacTeHuu
(3BpUCTUYECKHE
3a7a4M). 3aruch
dbopMyITBI IIBETKA TIO
JKHBBEIM 00BEKTaM,
KJaccupuKarms
IJIOJIOB Ha JKMBBIX
00BEeKTaXx.
YcraHoBIIEHHE




3HaY€HUE B MIPUPOE

B3aMMOCBS3U MCIKOY

U JIJI51 YEITOBEKa CTPOCHUEM
I[BETKOBBIX
pacTEHUM U
CUCTEMATUYECKOU
MPUHAICKHOCTBIO.
IIpoBenenue
WCCJIEJOBAHUM:
Onpenenenue
[IpeaCcTaBUTEIeH
CEMENCTB
Pasznen 6. Jkosiorus pactennii. Pacrennsi B npupoaHbIX c000mecTBax
DKOJIOTUYECKUE Pemienue 3a1ay Ha
IPYIIbl PACTEHUMN. HaXO0XJECHUE Mep
Puzocdepa. npopUIAKTHKY U
Mukopu3za. 3ejeHble | J€UEHUs
yIoOpeHus. 3a00J1eBaHUI
DKOJIOTUSl PACTEHUH. buonenos. pacTEHUM.
6.1 Pacrenus B nmpupoaHbIx JlomuHHpyromme [IpoBenenue
coo0I1IIeCTBax BHUJIbl PACTCHUU. HUCCJICIOBAHUMN:
PacturenpHbie N3yuenue
coobmectBa. diopa. | ocobeHHOCTEH

B3anmocBs13b
OpraHU3MOB.
Hudexnmonnpie

CTPOECHUS PACTEHUN
pa3IUYHBIX
DKOJIOTHYECKUX




3a00J1eBaHUs
pacTeHUM: BUPYCHBIE
(TabauHasi Mo3auKa),
rpuOKOBbIE
(My4yHHUCTas poca,
pKaBUMHA),
OakTepuagbHbIe
(MOKpast THUJIb).
Nmmynurer
pacTEeHUM.
[IpodunakTuka u
JICYEHHUE PACTCHUN

IpyIIL. DKCKYypCHHU:
N3yuenue
¢duToLIeHO3a
MECTHOCTHU

Pa3nen 7. PacTuTeIbHBIA MUP U AeSITEJIbHOCTH YeJ0BEeKAa
DTanbl pa3BUTUSA Dkckypcun: B mapk
PACTUTENILHOTO MHUPA. | W/WIH CKBEP IO
JKu3Hb pacteHuli B W3YYEHHIO
BOJIE, BBIXO/] Ha CYIITy, | OCOOCHHOCTEMN
ATanbl pa3BUTHS pacturenpHOCTU. B

71 Pacturenbnblil Mup u HA3eMHBIX PACTEHUH | OMOJIOTHUYECKHMA

' JNEATENBHOCTD YEJIOBEKA OCHOBHBIX u/Wim

CHCTEMAaTUYECKHUX KpaeBEIUECKUN

rpyni. Puanoputsl.
[TanneoboTaHukKa.
OxaMeHeIoCTH,
oTneyaTku. «KuBbie

MY3€H 110 U3YyUYCHUIO
ABOJIFOIMH PACTEHUN
Y aHTPOIIOT€HHOT O
BO3JCHCTBUA Ha




HCKOIIaeMBbIe» Cpean
COBPEMEHHBIX
pacteHuil. LleHTpsl
MHOT000pa3us 1
MIPOUCXOKICHUS
KYJbTYPHBIX
pactenun nmo H.U.
Bagunony. Cenekius
1 OMOTEXHOJIOTHS.
[IpomoBonbCcTBEHHAS
0e30macHOCTh, OaHKH
cemstH. OcoOeHHOCTH
TOpPOJICKOH (DITOPHL.
3aHOCHBIE U
a0OpUTEHHBIE BU/IBI.

PACTUTEJILHBIN MUP.
IIpoBenenue
VICCIIEIOBAHUN
N3yuenue copToBbIX
0coOeHHOCTeH
KYJbTYPHBIX
pacTEeHUN.
IIpoekTHas
JICSITSIIBHOCTD: Y X011
3a KOMHATHBIMU
pacTeHUAMU.
CocTaBieHue JUETBI
Y3 PACTCHUM
OIPEICIICHHOU
MECTHOCTH

OBHIEE KOJIMYECTBO
YACOB 11O TIPOI'PAMME




8 KUIIACC

JIEKTPOHHBbIE
HaumeHoBaHue
Ne Konnuects OcHOBHbBIC BHIBI (undpoBrIe)
pa3/aesioB U TeM OcHOBHOe cofepKkaHue
n/n 0 YacoB HeATEJLHOCTH o0pa3oBaTeJIbHBI
NMporpamMmabl
e pecypchl
Paznea 1. I'pudbl 1 rpr00ono00HbIE OPraHU3MbI
IIpoBenenue
Muxkosiorust — HayKa o rpudax. .
HWCCJIEIOBAHUMN:

1.1

I'pubsI 1
rpuboIIo100HbBIC
OpraHUu3MBbI

0,25

OCHOBHBIE YEPTHI CTPOEHUS Ha
MpUMepe MyKOpa, MEeHUIIUILIA.
OIHOKJIETOYHBIC ACKOMUIIETHI —
npoxoku. [lapasutuueckue
ACKOMMIIETBI — BO30OYIUTENN
CIIOPBIHBU, MAPIIN, MyYHUCTON
pochl. bazuaIMoMHUIETHI.
[Tapa3zutnueckue
0a3uIMOMHUIIETHI — T'OJIOBHEBELIE,
pKaBUMHHBIC, HEKOTOPHIE
TpyTOBblE. MUKOpH3a, e
3HayeHue. OOMUIICTHI.
[Tapa3zuTHyecknue OOMUIIETHI HA
npumepe GuTodTopsI.
JInmaliaukyu. 3HaUYeHne B
MIPUPOJIE U AESITETBHOCTH

N3yuenue crpoeHus
MIJICCHEBBIX TPUOOB:
MyKOpa ¥ IEHULINILIA.
N3yueHue crpoeHus
JUIIARHUKOB (Ha
repOapHbIX 00pa3lax u
MUKpOTpenapartax).
[IpoBenenue
AKCIIEPUMEHTATBHBIX
VICCIIE10-BaHUN:
W3YUYEHUE BIHSHUSA
BHEITHUX (PaKTOpOB Ha
MPOLIECC PA3MHOKEHHUS
JIPOXKIKEH; OLICHKA
KauecTBa BO3/lyxa
MIPUILIKOJIBHON




yenoBeka. luaukaropHas posb

TEPPUTOPHH C

JIMIIAaWHUKOB MOMOIIBIO
JINXEHOUHIUKALIUN
Pa3pnen 2. ** )KuBotHbre**
OO01ue U crenraibHble
pazaensl 3005o0ruu. O01Me u i - .
rpa «IIpuaymaii
crenuaibHbIe METOIbI p b paay
podeCCHION.
u3yueHus 300y0ruu. CBsi3b Hp
OCKTHasl
300JI0TUHU C IPYTUMH HAyKaAMH, P
30050THs — HayKa . JIESITENLHOCTD:
2.1 0,25 MEIUIMHON U CEJILCKUM
0 JKMBOTHBIX . CocraBienue
X03SICTBOM.3HAUYEHHE .
. peKoOMeHaaIui 1o
300JI0TMYECKUX 3HAHHUHN IS
wenosexa, Tpoteccus cOOpY 300JI0THIECKUX
KOJUJIEKIINH
YyeJIOBEKA, CBSI3aHHBIE C
300JI0TUEeH
Urpa «Onpenenenue
OpPraHOU OB KJIETKH TI0
WJUTFOCTPAIASIM U
MHOroKJIETOYHOCTh. TKaHu o P
MHKpOdOoTOrpadusiM».
Ocobennoctu KUBOTHBIX M X (DYHKIIHH. o P P
OBEJICHHUE
2.2 | ctpoeHus 0,25 Oprassl 1 CUCTEMBI OPraHOB. P .
HCCJICIOBAHUM

KUBOTHOU KJIETKUA

dopmMma Tena, CUMMETPHS,
pa3MephI Tea JKUBOTHBIX

HMccnenoBanue KIE€TOK
M0 MUKPOCKOIIOM Ha
BPEMEHHBIX
MUKpOTIpernaparax.




N3yuyeHue Tkanen
’)KUBOTHBIX. Penienue
DKCIIEPUMEHTAJIbHBIX
3a71a4 Ha OIPEICIICHUE
TUIIA TKaHU

Pa3nen 3. CTpoeHue M :KU3HEAeSITEIbHOCTD }KHUBOTHOT0 oprann3mMa. OpranusMeHHbIil YPOBeHb OPTraHU3alMA

JKM3HHU
IIpoBenenue
DHIOLMUTO3 U DK30LUTO3.
AKCTIEPUMEHTAITLHOTO
KietouHoe u nmomnoctHOE
HCCJIEIOBAHUS
MUILEBapEHUE. DBOJIOIHUS
[Tutanue y . W3Yy4YeHUE MUTAHUS
3.1 0,25 MUILEBAPUTEIIBHON CUCTEMBI.
JKUBOTHBIX aMeOBI 1o
Oco0eHHOCTH TUTAHU
MUKPOCKOTIOM
PACTUTENBHOSAIHBIX U XUIIHBIX
(BUpTYaJIbHO WIH
JKUBOTHBIX
pealIbHO)
[IpoBenenue
[TosocTu Tena: nmepBUYHAs, .
HCCJIEJOBAaHUM:
BTOpPHUYHAsI, MUKCOILIETb.
N3yuyeHnne crpoeHus
OYHKIHUM TTOJIOCTH TENA.
. | DPUTPOIIUTOB
Bo3HUKHOBEHNE TPAHCIIOPTHOU
Tpaucnopt y JIATYIIKUA, TTULBI 1
3.2 0,25 cucteMbl. CBSI3b THIIA
JKUBOTHBIX . YeJI0BeKa I10/1
KPOBEHOCHOM CHCTEMBI U THUIA
MHKPOCKOIIOM Ha
IIOJIOCTH T€JIa. DBOIIOIUS
. (UKCHUPOBAHHBIX
KPOBEHOCHOM CHCTEMBI
MUKpOTIpernaparax.
ITO3BOHOYHBIX
N3ydenue ctpoeHus




cepama
MJICKOTIMTAIOIIETO

Hcnonp3oBaHue KkucCaopoaa
KUBOTHBIMU. [Tudy3us.
JIpIXaHuE B BOJTHOMU,

Pemrenne
DBPUCTUYECKUX 3a7a4
1o TeMe «J[pIxanue».

JpIxanue y .
3.3 0,25 BO3yIIHOM cpene. Kadpsl, [TpoexTHas
JKUBOTHBIX
Tpaxeu, JIETKUE. DBOTIOUS IEITEIbHOCTD:
JBIXaTEJIbHOU CUCTEMBI Y HzroroBnenue Moaenu
IMO3BOHOYHBIX Honnepca
OcMmoc. OcmoTHueckoe
JTaBJICHHUE. DBOJIOIHSA [IpoBenenue
BBIJICTIUTEIILHON CUCTEMBI y AKCIIEPUMEHTAIBHOTO
3.4 Boinenenue y 0.95 YKUBOTHBIX, TYJIOBUIIHBIE U HUCCIICJOBAHNU
' JKUBOTHBIX ’ Ta30BbIe MOYKHU. CBSI3b W3YUYCHUE SBJICHUSA
CTPOEHUS BBIAEIUTEIBHOMN ocMOCa Ha IpuMepe
CHUCTEMBI C TUIIOM IIOJIOCTH KapTodens
TeJa
Tunel ckenera: NeJUIUKyJa,
. JlemoHCTpanus CBs3U
TUJIPOCTATUYECKUM CKEJIET,
. . Oonosoruu u GU3HKH.
HapyXHbIA U BHYTPECHHUI
[IpoBenenue
Ornopa u IBUXKEHUE ckenet. Peruar. Peruakunie .
3.5 0,25 HACCJIEJOBaHUMN:

Y ) KUBOTHBIX

KOHEYHOCTU. CTPOEHUE MBIIIILI.
JIBuxeHue B BOJIe, B BO3/IyXE,
o Bo3ayxy. [logpemnas cuna.
Tursl monera

N3ydyenne XUuTUHOBOIO
MAHIUPS Y PEYHOTO
paka. U3yuenue




CTPOEHUS KOCTEN
M TULIBI

PaznpaxxumocTts. [lepBUIHOCTB
TYMOPaTbHON PETyJISAINN.
Oco0eHHOCTH YHTOKPUHHOMN
perymsiiun. OcoOeHHOCTH

Pemenue 3amau Ha
HEPBHYIO U
T'YMOPAJIbHYIO
PETYIALMIO.
IIpoBenenue
DKCIIEPUMEHTAJIBHBIX
HUCCIICTOBAHUMN:

Perymsanus N peakuust HHQpy30pui
HEPBHOM PETYJISAINN.
3.6 | KHU3HEAEATEIILHOCT 0,25 N Ha COJIb; PEaKIIUsI
DBOJIONNS HEPBHOW CUCTEMBI Y
U Y )KUBOTHBIX JIO’KJICBOTO YEPBs Ha
0€CI03BOHOYHBIX. DBOTIOLHUS
. paszipakxeHue;
HEPBHOU CUCTEMBI y
U3y4YeHHE MOBEICHUS
03BOHOYHBIX. be3ycioBHbIe U
COLIMATTBHBIX
YCIIOBHBIC pe(IICKCHI
HAaCEKOMBIX (MYpPaBhEB,
m4en); GopMUpoOBaHUE
YCJIIOBHOTO peduiekca y
aKBapUYMHBIX PHIOOK
Turbl pa3BUTHUS KUBOTHBIX. [IpoBenenue
Pa3sMmHOXeHUE 1 Hacexompble ¢ TTIOJTHBIM U HUCCJICIOBAHUMN:
3.7 | pa3BuTHE 0,25 HETOJHBIM Pa3BUTHEM. N3yueHne crpoeHus
KUBOTHBIX JKvBOTHBIE C IPSIMBIM JMYUHKA HACEKOMOTO

pa3BUTHEM

Ha MPUMEPE MYYHOTO




yepss. M3yuenue
KYKOJIKU 0a00uKu

Pa3znen 4. PazHooOpa3ue ;KUBOTHBIX

Tun KunredHormosioCTHhIE.
Perenepanus. PednekropHoe

IIpoBenenue
DKCIIEPUMEHTAJIbHBIX
HUCCIeJOBAHUM:
M3y4YEHHUE CTPOCHUS U

41 JIByXcnolHbIe 05 noBeieHue. JKU3HEHHBIN MK | )KU3HEAEATEIIbHOCTH
' KUBOTHBIE ’ Ku1ieuyHonoaocTHRIX Ha TUPbI; U3YUCHHE
npumepe CrudouHbIX U XUMHUYECKOr0 COCTaBa
I'mpponnHbIx cKeneTa
KOJIOHUATbHBIX
KOPaJJIOBBIX MOJIMIIOB
OO6mwii man cTpoeHus
TPEXCIIOMHBIX )KUBOTHBIX.
. Urpa no teme
TpexcnoriHbie [IpoTonedpuanu u .
4.2 0,25 «TpexcnoitHbie
KUBOTHBIE MeTaHeDPUIAHH.
YKUBOTHBIE)
[lepBruuHOpPOTOCTH U
BTOPUYHOPOTOCTH
[Inanapus — [IpoBenenue
CBOOOTHOKUBYIIIUHA TTOCKHI HUCCJICIOBAHUMN:
Tun [nockue
4yepBb. [Ipucnocobnenune N3yuenne
4.3 | gepBu Tun 0,25 .
IJIOCKUX YEPBEU K KA3HEIESITEIbHOCTH,
Kpyraeie uepsu

napasutusMy. JKu3HeHHbIE
LUKJIBI LIUPOKOTO JICHTENA,

BHEIIIHETO U
BHYTPEHHET0 CTPOEHUS




CBHUHOTO IIEITHS U YXUHOKOKKA.
[IpodunakTrka 3apaxeHus
napasuTHieC KUMHU IITOCKUMU

IIPECHOBOAHBIX
IIJIOCKUX YepBer
CroxeTHas urpa

4.4

Twun Konpuateie
YepBU

0,25

yepBsimu Hemartonel. JInnbka. «IIpodunaktuka

JKu3HEHHBIN UK TeIIbMAHTO30B»

YeJI0BEYECKOM aCKapuIbl U

OCTPHLbI JETCKOM.

[IpodunakTuka 3apaxkeHus

acKapuI030M U SHTEPOOH030M
[IpoBenenue
HUCCIICTOBAHUN:
N3yuenue

Oco0EeHHOCTH CTPOEHUS U
KU3ZHENIEATEITbHOCTH
KOJIbYAThIX YEPBEU.
MHoroo0pa3ue KoIb4aThIX
yepBen

BHYTPEHHETO CTPOCHUS
JIOIEBOTO YEPBS Ha
TOTOBBIX
MUKpOIIpenaparax.
N3yyeHune BHEIIHETO U
BHYTPEHHET'O CTPOCHUS
MEIULMHCKOMW MMUSBKHU.
N3ydenue ctpoeHus
MHOTOIIETUHKOBBIX
yepBen. [IpoBenenne
DKCIEPUMEHTAJIBHOTO
VICCIIEIOBAHUS:
V3y4eHUE




pedIEKTOPHOTO
TIOBEJICHUS JT0KIEBOTO
qepBs

Penykuus nuenoMmuueckon
MOJIOCTH: IPUYUHBI U

IIpoBenenue
UCCIIEOBAHUMN:
M3yueHne BHENIHETO U
BHYTPEHHETO CTPOCHHUS
JBYCTBOPYATOr O
MOJUTIOCKA. M3yueHne
BHEIIIHETO U
BHYTPEHHETO CTPOCHHUS

4.5 | Tun Mostrocku 0,25 nociencTeusi. Paznoobpasue
OpPIOXOHOTOTO
MOJIITIOCKOB: OpIOXOHOTHE,
MoJITIOcKa. M3ydenue
JIByCTBOpYAThIE, TOJIOBOHOTHE
BHEITHETO U
BHYTPEHHETO CTPOECHUS
TOJIOBOHOT'OT'O
MoJuTrOCKa. M3ydenue
CTPOCHUS PAKOBUH
MOJLITIOCKOB
OcCHOBHBIE TpYyMIIBI Urpa «Hapucyii
Unenucronorux. Knace HAaCEKOMOE».
46 Tun 1 Pakoo6pasnsie. Kiace [ToctanoBka: «Ilo0yap
" | YleHHCTOHOTHE [TayxooOpa3nbie. PaznooOpasue | muesnoii: 00bsICHH,

Pakoo6pa3ubix u
[TayxooGpa3zubix. Kiace

KyJla JIETETh, C
MMOMOIIBIO ITYECITUHOTO




Hacekomslie. buonorndyeckuii
CMBICJI MHOTO00pa3us
KOHEYHOCTEH, POTOBBIX
armnapaToB, TUIIOB PA3BUTHUSA Y
HaceKOMbIX. OCHOBHBIE OTPSI/IbI
HaceKOoMbIX. Colnanb-HbIE
HACcEKOMBbIC. 3HAUYCHHE

ta”Hua». [Iposenenue
VCCIIEJOBAHUN:
Onpenenenue
MpeICTaBUTEIIC T
Pa3IMYHBIX OTPAIOB U
CEMENCTB HACEKOMBIX
C UCIIOJIb30BAHUEM

HACEKOMBIX B IPUPOJAE U IS ONPEIEIIUTENEH
YyeJIoBeKa
[IpoBenenue
HUCCIICTOBAHUN:

OO0mwit mIan cTpoeHus

HBy‘ICHHC BHCIIHCTO U

4.7 | Tun XopaoBbie 1 Xopnossix. [Toarun BHYTPEHHETO CTPOCHUS
I'omoBoxopaoBele. JIAaHIIETHUK | TAHLETHHUKA Ha
(UKCHUPOBAHHBIX
npenaparax
OO0muii 1IaH CTPOCHUS
PaznooOpasue u [T0o3BOHOYHBIX )KMBOTHBIX. Bukropuna 06
48 SBOJIOLIMS 0.95 OTtnenbl HEPBHOM CHCTEMBI. OCHOBHBIX I'pyIIax
| [T03BOHOYHBIX ’ Cxkenet. OCHOBHBIE TPYIIIbI [103BOHOYHBIX
KUBOTHBIX [To3BoHOUHBIX. becuentocTHbIE | AKUBOTHBIX
1 YemroCTHOPOTHIE
. | I[IpoBenenue
Tunet genryun po16. XKabepHbrit .
4.9 | Hagknacc PeIOBI 0,25 HACCJIEJOBaHNMN:

armapar. bokoBas JIMHUSL.

N3yuenue ckenera




Jlyuyenepsie u monacre-nepoie
pbIObI. MHOTr0OOOpasue prio

KOCTHBIX U XPSALIEBBIX
pb10. Onpenenenue
BO3pacTa peId Mo
yemye. M3yuenue
pazHo00pa3us prId

[Ipeanockuiky BbIX0O1a
MO3BOHOYHBIX HA CYIIY.
PrruasxkHass KOHEYHOCTE.
Ckener, OTJenbl MO3BOHOYHNUKA

IIpoBenenue
HUCCIeOBAHUM:
N3yyeHune BHEUIHETO U
BHYTPEHHETO CTPOCHUS

4.1 | Amdpubuu, numm 0.95 3eMHOBOIHBIX. Pa3znenenue JIATYIIKA WJIM TPUTOHA.
0 3eMHOBO/IHbBIE ’ KpoBH y AMubHii (apTepu- N3yueHue ckenera
aJbHbIA KOHYC). Ponb IArywku. Mzyuenue
YeJIFOCTHOTO amma-paTa JJis WHIUBUIYaITBHOTO
neixanusi. Heotenus y pa3BUTHS
AMpuoui 3€MHOBOIHOTO
[Tpucnoco6enust ;)KUBOTHBIX K
[IpoBenenue
KU3HU Ha Cylie. 3apobIlIeBhIe .
UCCJIeIOBAaHUN:
AMHHOTEI. 000J109KH ¥ UX QYHKIUH.
4.1 N3ydeHue BHEUIHETO U
IIpecMmbikaromuecs, 0,25 ['pynnas kiertka. J[Buxenue y
1 . BHYTPEHHETO CTPOCHUSA
wu Pentunnn pentwinii. Ta30BbIE TOYKHU.
amepunsl. M3yuenue
MHoro- o6pa3sue
CKeJIeTa SIIEepULIbI
[IpecmbIkarOmuXxcs
41 [Tpucnocobienne nTuIl K [IpoBenenue
' [Ttrier 0,5 nonerty. llepps. Pa3sutue nepa, | uccienoBaHui:
2 b

CTPYKTypa nepbeB. THIIbI

N3yuenue ckenera




nepseB. OCOOCHHOCTH B
CTpocHUH ckeiera. LleBka,
npskka. Kune. Bo3nymseie
MEUIKU U TapabpoHXHU.
MexaHn3M JBOWHOIO JbIXaHHUS.
Crpoenue siiia.
dopMHUpPOBaHUE STULEBBIX
oOostouek. [ToBenenue u
MHOT000pa3ue MTHIl

nrunpl. M3yuenue
BHEIIHETO CTPOEHUS U
IIEPLEBOrO MOKPOBA
nrull. U3yuenue
CTPOECHHUS SIMLA TITHULI.
[IpakTrueckas
JIESTEIIbHOCT:
Onpenenenue BUA0B
IITHIL] TI0 TOJI0CaM

Mnekonuraromniue

0,5

®opMUpPOBaHKE IMIEPCTH.
Ctpoenue Bojoca. THITBI BOJIOC.
CaJibHBIC M TIOTOBBIC JKEJIC3bI.
3yOHas cucTema: CBs3b 3yOHOM
CUCTEMBI C TUIIOM TTUTAHUSI.
Oco0eHHOCTH CTPOEHUS
MUIIEBAPUTEILHON CUCTEMBI Y
PACTUTEIBHOSTHBIX
MJIEKOTTUTAIONIUX. AJTbBEOJISIPHO
e neixanue. [{uadparma.
TynoBHUIIHBIE TOYKU U
He(DPOHBI MIICKOITUTAOIIIHX.
Oco0eHHOCTH HEPBHOM
CUCTEMBI MJICKOTTUTAOTIIHX.
DopMHUPOBAHUE MIALICHTHI.
Oco0eHHOCTH TUTAIIEHTAPHOTO

Urpa «Haxopmu
YKUBOTHOE» (3yOHas
dbopmyna).
[IpoBenenue
HUCCIICTOBAHUMN:
N3yuyeHnne crpoeHus
gyeperna v 3yOHOM
CUCTEMBI Pa3INYHBIX
MJIEKOIUTAIOLIUX.
N3yuenue
pazHooOpazus
MJIEKOIUTAIOLIUX.
N3ydenue ctpoeHus
CKeJeTa
MJIEKOIUTAIOLIUX




nutanusd. Cucrema
MIIeKonuTaromux. Ilepsossepu.
CyMuaTbie MIIEKOTIMTAIOLIHE.
[LmanenTapHbie
MJIEKOITUTAIOLIHE.
CoBpemeHHas cuctema
MJIEKOMUTAKOIIUX

Pa3zngen 5. IBoaronus v YKOJOTAs ’KUBO

THbBIX

5.1

OBOJIONHA U
SKOJIOTHUSA
’KUBOTHBIX

0,5

DBoIONMS 0€CIIO3BOHOYHBIX U
[T03BOHOYHBIX KUBOTHBIX.
Cpena oburtaHus u
9KOJIOTMYECKas HHUIIIA.
OCHOBHBIC PKOJIOTHYCCKHE
3aKOHBI. 3aKOH ONTUMYMaA.
3aK0H JTUMUTHPYIOIIETO
dakTopa. 3aKOH IKOJIOTHIECKON
WHJIMBHUIYaJIbHOCTH BHJIOB.
IInankTOH, HEKTOH, OSHTOC.
[Tpumepsl agantanuii K
HA3eMHBIM yCIIOBHSIM
oburanus. [IpaBuno Annena.
[IpaBuno beprmana.
AnanTanuu >KUBOTHBIX K

MOYBEHHOM cpeie OOUTAHMUS.

Omnuncanne )KUBOTHBIX
MPUPOIAHBIX 30H
3emnu. [IpoBenenue
HUCCIICTOBAHUMN:
N3yuenue coctaBa u
CTPYKTYPBI
MIPUPOTHOTO
COO0O0IIIeCTBA.
Ce30HHBIC SIBJICHUS B
JKU3HH )KUBOTHBIX




[Tapazutusm. DKTOMapa3suThl U
SHJONAPA3UTHI

Pa3znen 6. JKNBOTHBIE M YeJI0BEK

JKuBoTHEIE 1

Benenne npombicia KUBOTHBIX
Ha OCHOBE HAy4YHOI'O MOJAXO0/a.
OnomaniHuBaHUE KUBOTHBIX.
Jvkue npenky JToMalrHux
JKUBOTHBIX. CeeKiusl.
[Toponsl. IckycCcTBEHHBIN
ot6op. XKuBoTHBIE

IIpoBenenue
HUCCIeOBAHUM:
N3ydyeHne HaCeKOMBIX
— BpeauTenen
CEJIbCKOXO03SHMCTBECHHBI
X KyJBTYP.
HaOmnronenus 3a
NITUI]AMU B TOPOJICKOU
cpene. IIpoBenenue

6.1 0,5 CEJILCKOXO03AHCTBEHHBIX
YeJI0BEK . AKCTIEPUMEHTATBLHOTO
yroguii. [ITuieBoacTBo.
HCCJIEIOBAHUS . OLIEHKA
JKusotHOBOACTBO. JKUBOTHBIC-
CTEIIEHU 3arps3HEHUSI
BpEIUTEIN, METOIBI OOPHOBI C
BOJIBI ITPU TTOMOIITH
YKUBOTHBIMHU-BPEIUTEIISIMHU.
OMOMHIMKALINY;
CUHaHTPOITHBIE BUJIbI
OLIEHKA CTEIECHHU
JKUBOTHBIX. Alarramys
3arpsi3HESHUS BO3yXa
YKUBOTHBIX B YCIIOBHSX rOpoJia
IIPH TTIOMOIIIH
OMOMHINKALIUA
UTOTO: 9




9 KUIIACC

JIEKTPOHHBIE
HaumeHoBaHue
Ne KoanuectBo OcHOBHbBIC BHIBI (uu¢posbie)
pa3/iesioB U TeM OcHOBHOe coiep:KaHne
n/n 4acoB AeATeJbLHOCTH o0pa3oBaTeIbHbIE
NMporpaMMblI
pecypchl
Pa3nen 1. BBenenue
CucreMa OMOJIOTHYECKUX
HaYyK, U3yYaroIInX
YeJI0BEKA: IIUTOJIOTHS,
THCTOJIOTHS, SMOPHOJIOTHS,
TeHETUKA, aHTPOIOJIOTHS,
AHATOMHUS YeJIOBEKA,
(bU3HOJIOTHS YETOBEKa U Bukropuna o
1.1 BBenenune 0,25 JIPYTryue MEIUIIMHCKHE OHMOJIOTHYECKUX
Hayku. [Ipodeccun, HayKax

CBSI3aHHbBIE C HAYKAMU O
yenoBeke. [lepCrieKTuBbI
pa3BUTH 3HAHUN 00
OpraHu3Me YEJI0BEKE U €ro
CBSI3SIX C OKPYKaOLIEH
cpenou

Paznen 2. O01uii 0030p KJIETOK U TKAHEH YeJI0BEKA




XUMHUYECKOE CTPOCHUE,
0COOEHHOCTH U (PYHKLIMH
OCIIKOB, JTUITHIOB,
YIJIEBO/IOB, HYKJIEHHOBBIX
KHUCJIOT U
HU3KOMOJICKYIISPHBIX
coenquHeHuii. ATD —

IIpoBenenue
DKCIIEPUMEHTAIBHOIO
UCCIIEJOBAHUSA:
BIUsiHUE (DEPMEHTOB

YHUBEPCATbHAS TIOJKEITYTOYHOH
OOMeH BelecTB Kak SHEPreTUYCCKas BaJIIOTa JKEJIe3bl Ha SMYHBIH
2.1 OCHOBA KU3HU 0,25 KJIeTKU. Perynsius O€eJIoK.
YeJioBeKa OenkoBoro, yriaesoaHoro, | [Ipakrtuueckas
JMITHIHOTO OOMCHa. NEATEITBHOCTD:
[Ipsimbie u oOpatHble cBsi3u | OnpeneneHue
B perynsanuu. Poib aBUTAMUHO30B, THIIO-
(GbepMEeHTOB ¥ TOPMOHOB B | ¥ TUTIEPBUTAMHHO30B
npoleccax oomMeHa 110 OMUCAHUIO
BenectB. Hapymenus
OMOXUMUYECKUX
MPOIIECCOB B KIIETKE
MHuoroo0pasue KJIETOK U [IpoBenenue
ux nuddepeHnmanms. UCCIIEJOBAHUSA:
22 Iuronorns 0,25 OMOpHOHANBHEIE [IpocmoTp
CTBOJIOBBIE KJIETKH, DIIEKTPOHHO-
WHAYITUPOBAHHBIC MUKPOCKOTTHYECKUX
IUTIOPUTTOTEHTHBIE dboTorpaduit




CTBOJIOBBIC KJICTKH,
CTBOJIOBBIC KJIETKH
B3POCJIOrO YEJIOBEKA.
KieToynble KOHTAKTHI.
MounekyspHbIE OCHOBBI
OTBETA KJICTOK Ha
curaiel. ITonsTue
KJICTOYHOM ruoen. JIumur
KJICTOYHBIX JICJICHHH,
o011ee MpeICTaBICHHUE O
CTapeHUU Ha KJIETOYHOM U
MOJICKYJISIPHO-
OMOJIOTHYECKOM YPOBHE.
OO61ee OHATHE O PAKOBOH
TpaHchopMaIK KIETOK

IIpernapaToB
CTPOCHUS KJIETKU U
MEKKIIETOYHBIX
KOHTAaKTOB.
Jluckyccust Ha TeMBI:
IIEPCIIEKTUBBI
IIPUMEHEHHUS
CTBOJIOBBIX KJIETOK,
TUYECKUE
poOIeMbI

2.3

Twunel TKaHEN
OopraHu3Ma 4YeJOBeKa

0,25

XapaKTepruCTUKa U
KJ1acCU(pUKAITIU
snutenueB. HepHas
TKaHb: HEUPOHBI U
Heripornua. CTpoeHue u
¢busnoIorNs HEHpOHa.
[loTeHman mokos u
MOTEHIINAN ICHCTBUSL.
[IpoBenenue HEPBHOTO
UMITYJIbCA.

Pemenne
MPAKTUYECKUX 3a7a4
Ha OMpPEJCIICHUE
THIIa TKAaHHU Ha
MUKpOTIpenapare




Knaccuduxanus n
MEXaHHU3MbI pabOThI
CHHAIICOB.
Heiipomenuatopsl u ux
peuenrtopbl. Melmeynas
TKaHb: CKEJIETHAS,
cepleyHas U riajkas.
Ctpoenue
COKpPATUTEIBHOIO
arnmapara
MOMEPEYHOIONOCATHIX
MBI, MoJIeKyIIpHbIe
MEXaHU3Mbl COKpAIIeHUs U
paccnabiaeHusl.
duznoIorUs
BO30YJIUMOCTH U
COKPaTUMOCTH TJIAJKOMN
MBIIICYHON TKaHMU.
CoenuHuTenbHasi TKaHb:
CBOWCTBA, pa3jIn4yHbIE
THUIIBI KJIETOK,
XapaKTEepUCTUKA
MEKKJIETOYHOTO BEIllECTBA.
Knaccudukarms
COEAMHUTEIbHBIX TKAHEH:




cOOCTBEHHO
COEIMHUTENLHBIE TKAHH,
TKaHW BHYTPEHHEH CpEeIIbl,
XpsleBas TKaHb, KOCTHAs

U Ipyrue

Paznen 3. HepBHasi cucrema

3.1

Hepsnas cucrema

0,5

[IpoBopsmme mytu
CIIMHHOTO MO3ra.
AHaTOMUS TOJIOBHOTO
MO3ra: MpOJI0JIrOBaThIN
MO3T, CTBOJI MO3Ta,
CpEIIHUH,
MIPOMEKYTOYHBIN,
nepeanuii Mo3r. CTpoeHue
MO3KE€YKa U KOPBI
OOJBIITNX TOJTYIIIAPHI.
LlenTpbl cOMaTUYECKON U
BET€TaTUBHOU CUCTEM B
LEHTPAJIIBHON HEPBHOMN
cucreme. Pednexkroproe
KoJbLio. HeltpoHHast cets.
Knaccuduxamum
pedIIeKCoB: MOHO- H
MOJIMCUHANITUYECKHUE,
0e3yCIoBHBIE, YCIOBHBIE U

IIpoBenenue
UCCIIEOBAHUA:
N3yuenue
TUCTOJIOTHYECKUX
npenapaToB OPraHOB
HEPBHOM CHUCTEMBI.
OpHUEHTUPOBOYHBIN
pediiekc kak
pediekc cpegnero
mo3ra. [IpoBenenue
HKCIIEPUMEHTATBHOTO
UCCIIEJOBAHUSA:
TENIMUHT-TECT:
OIIpelIEIICHUE
MICUXOMOTOPHBIX
CBOWCTB HEPBHOU
CUCTEMBI;
dbopmupoBaHue




npyrue. Poib
uccienosanun M.I1.
[TaBnoga.
DyHKIIMOHAJIbHBIE
cuctremsbl [L.K. AHoxuHa.
Hcnonb3oBanue npuHIKNa
paboThl HEUPOHHBIX CETEM
B HCKYCCTBEHHOM
WHTEJIJICKTE.
Henponerenepanuu u
COBPEMEHHBIE METO/IbI UX
JICYEHUS.
I'emarosnnedanmnueckuit
O6apbep. MeTobl
UCCIIE0BAaHUS MO3TOBOU
AKTUBHOCTHU U CTPOCHUS
CTPYKTYP HEpBHOU
CUCTEMBI:
aneKTpolHIeaTorpadus,
perucTpanus akTUBHOCTH
Pa3IUYHBIX OTIEJIOB
MO3ra, MarHUTHO-
pe3oHaHcHas Tomorpadus,
KOMIBIOTEPHAS
Tomorpadus

yCJIOBHOTO pediekca
3paydka yeIoBeKa




Pasnen 4. CeHcopHBbIEe CHCTEMBI

4.1

CGHCOpHI)IG CHCTCMBbI

0,5

Knaccuduxanus
peLenTopoB:
AKCTEPOPELEIITOPHI,
UHTEPOPEIETITOPHI,
MPOTPUOPELICTITOPHI,
MEXaHUUYEeCKHE,
TEeMIIepaTypHBIE,
XUMHUYECKHE, 00JIEBbIE U
JPYTUe PEIENTOPHI.
DU3NYECKUE U
XUMHUYECKHE OCHOBBI
BOCITPUSITHSI CBETA.
CrpoeHue ceTuaTku.
[IpoBenenue u o6paboTKa
3pUTEILHOTO CUTHAJA.
AKKOMoOIaIus.
buHOKyIsIpHOE 3pEeHUE.
Hapymenus 3peHus u ux
IPUYUHBL. 3a00JIeBaHMUS
rnasza. Mexanusm
BOCTIIPUSATHS 1 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b
LEHTpa CJIyXa U LIEHTpa

IIpoBenenue
IKCMIEPUMEHTAIHHOTO
WCCIICTOBAHHS:
oIpe/ieTICHHE
boxycHOro
paccTosHus
3JIOPOBOTO TJIa3a U
IIPY HAPYIICHHUSX
3peHus;
OTIpEICIICHUE 30HbI
CJIETIOTO TSATHA;
n3ydeHue padoThl
BECTHOYJISIPHOTO
amnmapara rnpu
MTOMOIIIH TPOOBI
PombGepra;
NaIbIICHOCOBAS
npoba




peun. Hapyenus cinyxa u
UX IPUYUHBI

Pa3znen 5. JHIOKpUHHASA CUCTe

Ma

Knaccuduxanus
pELENnTOpOB TOPMOHOB.
MonekyisipHbie
MEXaHU3MbI 1eUCTBUS
TOPMOHOB Ha KJIETKH-
MUIIEHU. DHIOKPUHHAS
GbyHKIIMS TUIIOTaIamyca.
['unoramamo-
runoguzapHas cucTeMa.

IIpoBenenue
UCCIIEJOBAHUSA:
N3yuenue
TUCTOJIOTHYECKUX
IIperaparoB
SHIOKPUHHBIX

5.1 | DHAOKpUHHAs cUCTEMA 0,75 Hapymienusi, cBsizaHHble ¢ | OpraHoB. BuktopuHa
TUIO- ¥ TUNIEPYHKIMSIMU | Ha ONpeieNieHne
rOpMOHOB. Buibl 3a00JIeBaHUI TIPH
caxapHoOro auabera u ux runep- u
ocnoxxHenust. Kinetounass | runmoyHKIUU Kelie3
Tepanus B JICUCHUH SHAOKPUHHOMN
SHAOKPUHHBIX CUCTEMBI
3aboneBanuii. [Ipoune
OpraHbl, BBIACISIONINE
TOPMOHBI

Paspnea 6. IloBenenne

6.1  TlosencHie 0.25 [Ipocreiimne yCcioBHbIE [IpoekTHas
pedIIeKChI. JeSATeIIbHOCTD:




HNucTpymeHTaNbHOE U
npyrue GopMbl 00yUEHUs.
Lens. Motus. Peduiekc.
[HoTpebHocTh. Pednexe
uenu 1o [lasnosy.
JInHaMu4yeckum
crepeotun. IMIIpUHTHHT.
DUKCUPOBAHHBIE
KOMIUIEKCHI IBUKEHU.
KornutuHele pyHKIIMN
HEpPBHOU cuctemsl. Poib
pPa3HBIX OT/AEIIOB
TOJIOBHOT'O MO3ra B
peryisinuu ABMKCHUH, CHA
1 00pCTBOBAHUS, U
JOPYTUX CIOKHBIX
MpoLEeCccoB. MexaHnu3Mbl
BO3HUKHOBEHHUS DMOIIUN.
HeliporymopansHas
peryJsnms 1moJI0BOro
IIOBEJCHUS

Mexanusm
BO3HUKHOBEHUS
yCJIOBHOTO pediekca
(Ha pa3IMYHBIX
npUMepax).
[IpakTrueckas
JeATEIbHOCTD:
CocraBneHne cXeMbl
0€3yCIIOBHOTO
pediekca
(coMaTU4YeCcKOro uiu
BETeTaTUBHOTO) TIO
OIHUCAHUIO

Pazgea 7. OnopHoO-ABUIraTeJIbHBIN anmapar

7.1

Koctn

0,25

Hapymenus crpoenus
CKEJIETHOM CHCTEMBI.
Bo3pacTHbie uaMeHeHus,

[IpoBenenue
VICCIIEIOBAHUS:
N3yuenue




ocTeonopos. TpaBmBI.
3a0oneBaHusi ONOPHO-
JIBUTATEIHHOTO anmnapara,
CBSI3aHHBIC C
IPSIMOXO0XKICHUEM.
CoBpeMeHHbBIE
WHBa3WBHBIC U
HEMHBA3UBHBIE METOIbI
JICUEHUS: IPOTE3UPOBAHNE
CyCTaBOB U
ME)KITO3BOHOYHBIX JIUCKOB,
UCTIPABJICHUE KPUBHU3HBI
NIO3BOHOYHMKA U JIpyTHe

HapyLIeHUs CKeJleTa
10 PEHTI€HOBCKUM
CHUMKaM

7.2

MeImns:

0,25

Ponw cnuHHOTO MO3Ta,
MO3K€UKa ¥ KOPBI
OOJIBITUX TIOJYIIAPHHA B
COBEPIICHUU JIBUKCHU.
OCHOBHBIE€ MBIIIIIBI TE€IA
yejoBeka. HanGonee
pacrpocTpaHECHHBICTPABMBI
MBIIIIEYHON CUCTEMBI U
METOBI UX
npodunakTuku. ATpodus
MBI, TPAYHHBI 1
JIeUEeHUE

[IpakTrueckas
NEATEIbHOCTD:
Oxka3zaHue nepBoit
IIOMOILH [IPH
ITOBPEKICHUHU
CKEJIETa Y MBIIIIII.
Hrpa o okazanuto
MEPBOM MOMOIIHA




Paspnen 8. KpoBeHocHast M iuM@paTuyecKkasi CHCTEMbI

Oco0eHHOCTH CTPOEHUS

DIIEKTpOKapANOrpaMma.
Hapymienust pabotsl
cepaua. 'mnepronnyeckas
00JIe3Hb, cepAcUHAs
HEJ0CTaTOYHOCTD,
aTepOCKIIEPO3 KOPOHAPHBIX
COCyA0B, UH(APKT

IIpoBenenue
UCCIIEJOBaHUSA:

8.1 | u pyHKIMOHHPOBAHUS 0,5 MHUOKap/a. Onpenenenue ¢a3
CepACYHOM MBIIIIIBI [lynTtupoBanue, CEPJICYHOTO MUK
aHTHOILIaCTHKA, KjIeToyHas | mo DKI
Tepamnus U Ipyrue
COBPEMEHHBIE METO/IbI
JICYEHUS CEPACUHBIX
Oomne3Hei.
TpaHcrmaHTauus cepaua
Ctpoenue cteHok cocynoB. | IIpoBenenue
CucremHas perysus WCCJICIOBAHUS:
apTepualbHOro napieHus | M3ydenue
KpoBeHnocHas u U JPyTUX MapamMeTpoB TUCTOJIOTUYECKUX
8.2 | numdaTnueckas 0,5 KpoBu (6apopediiekc, MpernapaToB COCYA0B.
CHUCTEMBI xeMmopehIeKe U Tak [IpoBenenue
nanee). AHaTOMUS AKCIIEPUMEHTATIBHOTO
TUM(aTHIECKON CUCTEMBI: | MCCIICIOBAHUS
auM}aTHIECKUe COCYIbl B | U3MEPECHHUE




AUM(paTUYECKUE Y3TIbL.
[TpyunHbI ABUKEHUS
KPOBH 1 JIUM(]BI 1O
cocynaMm

apTepUAILHOTO
JaBJICHUS U TyJIbca

BuyTtpennsis cpena
opraHusma

8.3

0,25

MexaHu3MBbl TOACPKAHUS
BHYTPECHHEH CpeIb
opraHusma (roMeocTas).
CBS13b BOJTHO-COJICBOTO
oOMeHa U TKaHEeBOM
KUTKOCTH.
JletikouutapHuas ¢hopmyia.
KpoBeTBopeHHE 1 OpraHsbI
KpoBeTBOpeHUs. Mecrta
ru0Oenu pa3InuHbIX
(OpPMEHHBIX 3JIEMEHTOB
kpoBu. [lepenuBanue
IJ1a3MbL,3PUTPOLUTAPHOU
U TPOMOOIIUTAPHON MACCHI.
bybepnas bynkmms
T1a3Mbl KpoBH. Pa3nmdnbie
dbopmbl remMorioOnHa.
Perymsauus cpoacrsa
reMOTJIOOMHA K KUCTIOPOIY

[IpoBenenue
HCCIIeJOBaHUS
AHanu3 pe3ybTaToB
HCCJIEJOBAHUN KPOBU
1 MOYH

Pazgen 9. UMMyHHas cucrema




3nauenue padot N.U.
MeunukoBga, I1. Dpnuxa n
IPYTUX YYEHBIX IO
W3YUYEHUIO UMMYHHTETA.
MexaHu3Mbl BpOXKIACHHOIO

UMMYHUTETA.
[TproOpeTeHHbIH
UMMYHUTET:
KJ1accU(puKaIus
JUM(OIUTOB U y4acTHe [TpoexTHas
Pa3HbIX TPYIII NESATENbHOCTD:
JUM(OIUTOB B CocraBieHune cxeMbl
NmmyHHas cuctema 1,25 IpUOOPETEHHOM BO3HUKHOBEHUS
ummyHutete. [ToHsaTHS UMMYHHOTO OTBETA.
aHTHUTEJAa U AHTUTEHA. Pemennue
[Ipe3eHTanus aHTUTEHa. CUTYaI[MOHHBIX 3a]a4

BakuuHbl ¥ CBIBOPOTKH.
Opransl LEHTpaIbHON
VMMYHHOMN CHCTEMBI.
OrtpunatenbHas u
TTOJIOJKUTEIbHAS CEIICKIHS
B co3peBanuu T- u B-
muMmdonuToB. Peakuun
TUTIEPYYBCTBUTEIILHOCTH, B
TOM YHCJIC aJJICPTHUHU.




OCHOBBI
TPaHCILIAHTOJIOTUHU

Pa3nen 10. /IpixaTeabHasi CUCT

eMa

10.1

I[BIX&TGJ'II)H&H CHUCTCMa

0,25

HocoBssie nonoctu.
Hocornorka. Porormorka.
I'oprans. ®usnonorus
npolecca AbIXaHus, poJib
MJIEBPAJIBHOM KUJKOCTH,
nuadparmsl,
MEXpEOEPHBIX U APYTUX
mbii. CypdakraHr.
DnacTtryeckas Tara
nerkux. Undexnmonusie
00J1e3HHU, IepeIaroIIuecs
4yepes3 BO3AyX, U Ipoune
3a00J1eBaHUS OPTraHOB
neIxanus. Bnusgaue

IIpoBenenue
IKCMIEPUMEHTAIHHOTO
UCCIICTOBAHHS:
u3MepeHrue ooxpara
IPYTHOU KIIETKU B
COCTOSIHMU BJI0XA U
BBIJ10XA;
OIpesieJIeHHE
YaCTOTHI JIbIXaHUS;
BIIMSIHUE Pa3IMYHBIX
(baKTOpOB HA YACTOTY

Ta0aKOKYpEHHsI Ha OPTaHbl | JIbIXaHUS,
JbIXaTEJIbHOU CUCTEMBI. ciuporpadus
AcTtMma, 00CTpYKTHBHBIC
3a001eBaHuUs JbIXaTSIBHON
CHCTEMBI
Pazgea 11. IlumeBapureabHas cucTeMa
111 [TumeBapuTtenbHas 0.95 dusunonorus [IpoBenenue
cucrema MAILIEBAPUTEIBHON DKCIEPUMEHTAIBHOIO




CHUCTEMBI: PACILEIIICHUE
OCJIKOB, JTUITHJIOB,
YTJIEBOAOB, HYKJIIEMHOBBIX
KHUCHIOT IOJ JEHCTBUEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMU
OTJICTIaMH
MUILEBAPUTEIBHOMN
CHUCTEMBI. XMMHUYECKUMN
COCTaB CJIIOHBI,
YKEITyJ0YHOT 0 COKa,
MOKETYA0UYHOTO COKa,
JKEJTYH, COKa TOHKOM
KUIIKHU. PoJIb KUIIeuHOM
MUKPO(IIOPHI 1715
YyeJI0BeKa.
Heundekmmonusie u
ayTOMMMYHHBIE
3a00JIEBAHUS CUCTEMBI
MUIIEBAPEHHUS.
[IpenynpexaeHue
UH(EKINA 1 MUIIEBBIX

oTpasieHuil. PacctpoiictBa

IMUIIIEBOT'0 ITOBEICHUS

UCCJIEI0BaHUS
M3y4YEHUE NECUCTBUSA
CJIIOHBI HA Kpaxmad,
U3y4yeHue (epMEeHTOB
KeTyaKa Ha OesIoK
KYpPHUHOTIO SIWLIA;
AIMYJIbraius
PaCTUTENILHOTO
Mmacia. Jluckyccus
«YTo Takoe auera?»

Pasznen 12. BeineaurejabHas cCHCTEMA




DU3N0JIOTUYECKUE
npouecchl GOpMHUPOBAHUS
BTOPUYHOU MOYM:

bunbTpanys, [IpoBeneHue
peabcopOius, cekperus. UCCIIE/IOBAHUSA
Ponb nmouku B perynsauuun | M3ydenue

121 BeiaenurenpHas 0.95 apTEpPUAIBHOTO AABJEHUSA. | THCTOJIOTHYECKUX

| cucrema ’ 3abos1eBaHuUs OPraHoB IpenapaToB PasHbIX

MOYEBBIICIUTEIBHOM YYaCTKOB MOYKH,
CUCTEMBI, UX MOYETOYHHKA,
npeaynpeKICHUE. MOYEBOIO ITY3bIpPs
HckyccTBeHHAs nmoUKa.
Hnanuz. TpaHcraHTanus
MOYKHU

Pa3nea 13. IloroBas cuctema
MeHCcTpyaibHbIN UK.
Hepsuas u rymopanbHas [IpoBenenue
perymsus paboThl UCCIIEJOBAHUA:
OpPraHoB ITOJI0BOM N3yuenue

131 | Tomosas crictena 05 cuctemsl. [ImaHupoBaHME | FUCTOJOTMYECKHUX
OEpEeMEHHOCTH, METO/TBI pemnapaTos.

KOHTpalEMIINH,
npeAUMILIAaHTAllHOHHBIN
CKPUHHUHT,
HKCTPAKOPIIOPATbHOE

Huckyccus o
IIOJIOBOM
BOCIIUTAHUH




OIINIOJJOTBOPCHHC.

bepeMeHHOCTD U naKTalUs.

3a0oaeBaHus,
TIePEIAFOIIHNECS TIOJOBBIM
myTeM

Paznen 14. Koxka u ee npousBo

JTHBIE

14.1

Koxa u ee
IIPOM3BOJIHBIE

0,25

Cnou snuaepmuca. Ciou
nepmbl. [lonkoxxHas
KUPOBas KJIeTUaTKa.
[TpousBoIHBIE KOXKU:
HOT'TH, BOJIOCHI.
3a0o0JieBaHMs KOKHU U UX
npeaynpexaeHue.
[IpodunakTrka u nmeppas
MIOMOIIIb TIPH TETUIOBOM H
COJIHEUHOM yJapax,
0’Korax ¥ 0OMOPOKEHUSIX

IIpoBenenue
DKCIIEPUMEHTAJIBHOTO
UCCIIEOBAHUSA:
UCCIIEJOBAHUE
TBUIbHOU U JIaJIOHHOU
CTOPOHBI KUCTH IIpU
IIOMOILIY JIYIIBI;
U3y4yeHue
4yBCTBUTEJIBHOCTH
Ha Pa3HbIX y4acTKax

PYKH

Paznen 15. Ajanrtauum opraHu3ma 4ejioBeKka

15.1

Ananrtamnuu opraHu3Ma
JeJIOBEKa

0,5

TepMmoperyisiuus: poiib
KOYKH U COCYJIOB.
['unoranamyc Kak HEHTP
HEUPOryMOpPaJIbHOU
PETYJISAIHIHN TETUIO0OMEHa.
[loBeneHueckue
ajanTaluuyd. AJantaium K

Pemenue 3amau:
oOcyxaeHue
aJlalTUBHBIX
MEXaHU3MOB
opranusma. Pemenue
CUTYallMOHHBIX 3a]1a4




HU3KUM KOHIIEHTPAIUSIM
KHUCJIOPOJia U TUIIOKCHH.
Perynauust notpednenus
KHUCJIOpOJa TKAHSIMHU,
aputponons. Ilepecrporika
MeTa0oIM3Ma KJIETOK B
YCJIIOBUU THIIOKCHH.
AJlanTanuuu K HEA0CTaTKY
Pa3IMYHBIX MUTATETbHBIX
BEILIECTB. DHEpPreTUIecKas
GyHKIMS TJIIMKOTEHA B
MEYEHU U JIUTTUJIOB B
*kupoBou TkaHu. [lopsiok
UCIIOJIb30BAHUS 3aI1acOB
NUTATEIbHBIX BEIECTB B
opranusme. [lepectporika
MeTaboIu3Ma KJIETOK B
YCJIOBUSIX TOJIOIaHUSI.
[{upkaaHbIE PUTMBIL.
Bnusnue
POJIOKUTEIILHOCTH
CBETOBOI'O JIHS Ha
HEUPOTryMOPAIbHYIO
peryisinnio. TpeHUPOBKH.
Ponp ¢uznueckont




aKTUBHOCTU B COXPaHEHUU
3JI0pPOBbS YEJIOBEKA.
Ajanranuu K
HEBECOMOCTH.
[Tepectpoiiku
MeTabou3Ma B YCIOBUSIX
HU3KOH TpaBUTAIIHH,
npoduiakTrKa
HETaTUBHBIX MOCIIEICTBUMA

Pasznen 16. 'eneTnka 4yesioBexka

16.1 | 'eHerHka 4ejioBeKa

0,5

MexaHu3Mbl onpeieaeHUs
nona. IlomoBeie
XPOMOCOMBI U ayTOCOMBI
yeJIoBeKa. 3a00JIeBaHus,
IpUMephI 3a00JICBaHUM.
MeannuHckast TeHeTHKA.
Poip renernueckux
aQHAJIN30B MPU
IJTAHUPOBAHUM U KOHTPOJIE
OepeMEHHOCTH. DTHYECKHUE
aCIICKThl BHECCHUS
W3MEHCHHUM B TE€HOMBI
Pa3IMYHBIX OPraHU3MOB, B
TOM 4YHCJIE YeJOBEKa

Hapucyi nuio
Oynmyiiero peoeHka.
Huckyccus o
BHEJIPCHUU IT'€HHOMU
VH)XCHEPUU B )KU3Hb
YeJI0BeKa

Pa3nen 17. AuTponorenes




17.1

AHTpONIOTEHE3

0,25

YHUKaTbHbIE TPU3HAKU
roMuHua. Pyka,
npuCcrocoOJIeHHAs K
U3TOTOBJICHUIO U
IIPUMEHEHUIO OPYAUI
Tpyna. Beicokopa3BuThIit
MO3T: TEHJICHIINH B
ABOJIIOINH, YHUKAJTbHbIE
4epThl, MOPPOJIOTHIECKHE
ocobernoct. CxocTBa U
pas3uuus yeaoBeKa u
YeJIOBEKOOOPa3HBIX
00€e3bsiH: aHATOMMUS,

IIpoBenenue
UCCJIeIOBAHUS :
CpaBHEHHE KUCTHU
4esioBeKa U
pPUMAaTOB.
CpaBHeHue yeperna
YeJI0BEeKa U yepena

AMOPHUOJIOTHS, ONOXUMHUS, | IIMMIIAH3E
noBeaeHue. [llummnanze
KaK OJIVDKAMIITNI KUBOM
POJICTBEHHHK Y€JIOBEKA.
OBOJIIOLIUSI
YeJI0BEKOOOPa3HBIX
00e3bsH
Pa3nen 18. YUenoBek u oKpy:Kawmas cpeaa
3aBUCHUMOCTB 37J0POBbBS [IpoBenenue
18.1 YenoBek u 0.95 YeJIOBEKa OT COCTOSTHUS AKCIIEPUMEHTAITBLHOTO
| okpyxaromas cpeaa ’ OKPYKAIOIIEH CPEIBL. UCCIIEIOBAHMS
MUKpPOKIUMAT KHITBIX omnpeJielieHue




noMeuieHun. Tpyn
yenoBeka. DU3noIorus
Tpyza. 340pOBbE YETOBEKA
KaK COIlMaIbHasl [IEHHOCT.
@DakTOophl, HAPYLIAOIINE
310POBBE: TUTIOIUHAMUS,
KypeHue, ynorpediieHue
AJIKOTOJIsI, HAPKOTUKOB,
HecOalaHCUPOBaHHOE
UTaHue, CTpecc.
VYkperieHue 310pOBbsl.
Kynbrypa oTHOImIEHUS K
COOCTBEHHOMY 3/I0POBBIO U
310POBBIO OKPYKAIOIIUX.
AHTpPOIIOT€HHBIE
BO3JICUCTBUA Ha CpEAy.
Hapymenne kpyrosopora
BEIECTB B Onocdepe.
AHTpPONIOTEHHBIH
KPYTOBOpPOT.
DKOJIOTUYECKHE KPUHUCHI U
ux npuurHbl. KosBosonus
001IecTBa U PUPOJIBI.
PammonansHOE
PUPOIONOJIb-30BAHUE.

TEeMIIEpaTyphl,
KOJIMYECTBA
KHCJI0pOoJa U
YIJIEKUCIIOTO Ta3a B
HayaJie ¥ B KOHLIE
ypoKa B KaOHHeTe
OHOJI0THHY TIPU
MOMOIIM AaTUYMUKOB.
Huckyccus o
paloHaIbHOM
UCIIOJIb30BaHUU

pecypcoB




3Ha4YEHUE OXPAHBI

OKpYy Karouen NpUpoIHON
Cpelbl U1l COXPaHEHUs
YeJI0BEYECTBA

Hroro:




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne n/n

Tema ypoka

Koaun4ecTBO 4acoB

Bcero

KounTpoJsbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

Huronorus - Hayka o kieTke. Bupyconorus -
Hayka o BUpycax. MUKpOCKOMUS.
Anbrosiorusi — Hayka 0 BOAOPOCIISX.
Bonopociu — HeTakcoHOMHUYECKasi TpymIa.

CpaBHeHUE CTPOCHUSI OPraHU3Ma PACTEHUS
MXa ¥ [BETKOBOTO pacTeHus. CpaBHEHUE
CTPOEHUSI OpPTraHOB MaOPOTHUKOOOPA3HBIX U
IIBETKOBBIX pacteHuit. JlaboparopHas padora
«3yyenne ocoOEHHOCTEH CTPOCHHS TKaHEH
pacTeHUIl Ha TOTOBBIX MUKpOIIpenapaTax»

N3ydenne ocoOeHHOCTEN CTPOCHUS
NAroOpOTHUKA HIUTOBHUKA MYXCKOTO (Ha
KUBBIX U TepOAPHBIX O0OBEKTAX)

N3ydenne ocoOeHHOCTEH BHEIITHETO XBOH,
ITUIICK U CEMSH XBOMHBIX

Nzyuenue mopdonoruu 1iBeTka (Ha )KUBBIX U
¢dukcupoBaHHBIX 00beKTaX). 3yuenue
pa3Hoo0Opasusi COIBETHIMA




KynberypHbie pacTenus u ux
npoucxoxaeHue. [Ipakrtuueckas padbora
«M3y4yeHune cenpCKOX035MCTBEHHBIX
pacTEeHU CBOETO PErHOHA»

IlocnencTBus NeSITEIbHOCTH YSJIOBEKA B
9KOCHUCTCMAX. OXpaHa PaCTUTCIIBHOTO MHUpPA

Mukpobuosorus — Hayka o
MUKpoopranusmax. JKu3zHeaesreabHOCTb
OakTepuii

Nudexnuonnsie 3a001eBaHUs PACTCHUIA:
BUPYCHBIE, TPUOKOBBIE, OaKTepUaNbHBIE.
Munun-nipoekt. KBuz-urpa «PactutenbHblii
MUP U AEATEIbHOCTh YEIOBEKA)»

Hroro:




8 KUIIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KonTpoJubHbIe
padoThI

IIpakTuyeckue
padoThI

JIEKTPOHHBIE
uugposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

OO0uue u cenyaabHbIE pa3ieibl
300JI0TMM. MHOIOKJIETOYHOCTh. TKaHU
KUBOTHBIX U UX PyHKIMU. Opransl U
cucrembl opraHos. @opma Tena,
CUMMETPHUSI, pa3MephI TeJIa J)KUBOTHBIX

DBOJIIOLIMS TTUILEBAPUTEIILHON CUCTEMBI.
Hcnonb3oBanne KUCIOPOAA KUBOTHBIMHU.
ITonmoctu Tena. Bo3HUKHOBEHME
TpaHCHOPTHOM cuctembl. CBsA3b THUIA
KPOBEHOCHOW CUCTEMBI U THIIA MOJOCTH
Tena.

OcMoc. DBOIIONMS BBIAECIUTEIEHON
CHUCTEMBI Y )KUBOTHBIX, TYJIOBUIIIHBIC U
Ta30BbIE MTOYKHU. DBOJIIOLMUS HEPBHOM
CHUCTEMBI y 0€CTI03BOHOYHBIX. Hacekomele.

OcHoBHble rpynmnbl Ynnennctonorux. Kmace
Pakoo6pasnsbie. Paznoobpaszue
Pakoo6Opa3znbsix. MuHOTOOOpasue
MayKoOOpa3HbIX.




3Ha4YeHUE HACEKOMBIX B IPUPOIE U JJIs
yesoBeka. PazHooOpas3ue MOJIITIOCKOB.
OO61mwii mnan ctpoeHust [103BOHOYHBIX

S | )kuBOTHBIX. OTAENbI HEPBHOU CUCTEMBI.
BuyTtpennuii ckener. OCHOBHBIE TPYIIIBI
[I03BOHOYHBIX. becuentocTHbIe U
YenrocTHOPOTEHIE.

Ckener, OTJeNbI IO3BOHOYHUKA

6
3eMHOBOHBIX. MHOTOOOpa3He MTHIL.
Oco06eHHOCTH CTPOCHHUS

; IUIICBAPUTEIILHON CUCTEMBI Y

MIJICKOITMTAOIIHU X. OcobenHocTn HepBHOﬁ
CHCTCMBbI MJICKOIIMTAIOIIHNX.

Cenexuusi. [Topoasl. IcKycCTBEHHBIN
8 ot6op. JKUBOTHBIE CETHLCKOXO3SICTBEHHBIX
yroaui. [ItuneBoactBo. JKUBOTHOBOICTBO.

Hroro




9 KUIIACC

Ne n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cucrema OMOJIOrMYECKUX HAYK, U3yYaIOIUX
yesnoBeka. MHorooOpasue KiIeToK U ux
muddepennumanusa. CTpoeHue U GU3MOIOTUS
HEHUpOHa.

AHaTOMUS TOJIOBHOTO Mo3ra. LleHTpbl
COMATUYECKOW U BET€TATUBHOM CHUCTEM B
LEHTPaJIbHON HEPBHOU CHUCTEME.
Pednexroproe xomnbio. HeitponHas cets.
Bo3pacTHble ©13MEHEHUS, OCTEOTIOPO3.
TpaBmbl. 3a001eBaHuUsT OMIOPHO-
JNBUTATEJIBLHOIO anmapara, CBI3aHHBIE C
IPSIMOXOKIECHUEM.

bydepnas GyHkus mia3mMbl KpOBH.
Paznmuunsie popmbl reMornoduHa.
Onextpokapauorpamma. Hapymenus paboTbl
cepaua. CTpoeHHe CTEHOK COCY/I0B.
CucreMHast perymsiius apTepruaabHOTO
JaBJICHUS U IPYTUX TAPaMETPOB KPOBHU




@u3HOI0THs IIpoLecca AbIXaHus, pOJIb
IJIEBPAJIBHOM KUIKOCTH, Tuadparmsl,
MeXpEeOEpPHBIX U APYTUX MBIIIILI.

WNudexumonnsie 60s1e3HM, Nepeaarouecs
4yepes BO3AyX, M IPOUYHue 3a001€BaHMs
OpraHoB JibIxaHus. BiusHue TabakokypeHus
Ha OpraHbl JbIXaTeIbHON CUCTEMBI. ACTMa,
00CTpYKTUBHBIE 3a00JIEBAHMSI IbIXaTEIbHOMN
CUCTEMBI

@uU3HOJIOTHS TUIIEBAPUTEIBHON CUCTEMBI.
Ponpb kumednoit MUKpodI0psl 715 YeTOBEeKa.
Heundexuonubie 1 ayTOUMMYHHbBIE
3a00J1eBaHUSI CUCTEMBI MMUILEBAPEHUSI.
[Ipenymnpexnenre UHPEKIUNA U TUIIEBBIX
oTpaBlicHUI. PaccTpoiicTBa MUIIEBOTO
IIOBEICHUS

[IpoBenenue u 06paboTKa 3pUTEITBHOTO
CUTHasa. 3peHue. Hapymenus 3peHus u ux
NpUYUHbL. 3a00JIeBaHMsI Tia3a.

MexaHu3M BOCTIpUSATHS U 00paObOTKH
3BYKOBBIX BOJIH. CBSI3b IIEHTpA CIyXa U
neHtpa peud. [Ipocreiinme yCciaoBHbIE
pedaeKcHI.

BH/I yenoBeka - pe3yabpTaT aHTPOIIOT€HE3A.
KorautusHbie QyHKIIUN HEPBHOUW CHCTEMBI.




3aBUCHMOCTb 3/10POBbS YEJIOBEKA OT
COCTOSIHMSI OKpYy»Katouieil cpensl. Hapymenne
KpyroBOpoOTa BEUIECTB B Ouocdepe.
AHTpPONIOTEHHBIN KPYTOBOPOT.

Hroro:
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