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PabGouass mporpamMma Kypca BHEYpouHOUl JnesTenbHOCTH «lIpakTuueckas
Ouonorusi: Teopust U npakTuka» (naisee — [Iporpamma) BKIIIOYAET MOSCHUTEIBHYIO
3aMKCKy, COoep)KaHue OOy4deHUs, TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHHS TIPOTPAMMBI,

TEMATHYCCKOC INIaHUPOBAHUC.

IHOACHUTEJIBHAS 3AIINCKA

O01masi xapaKTepUCTHKA Kypca

PabGouas mnporpamma Kkypca BHeypouHoW pgestenbHOcTH «lIpakTuueckas
OMOJIOTHs: TEOPUS U MPAKTHKA» COCTABJICHA I 7—9 KIIaCCOB HA OCHOBE MOJIOKEHUN
U TpeOOBAHUIA:

— (enepabHOro TOCYIapCTBEHHOI'0 00pa30BaTEIbLHOIO CTaH1apTa OCHOBHOTO
oOulero oOpaszoBanust (yTBEpXAEH NpHKa3oM MUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoit @eaepanuu ot 31 mast 2021 r. Ne 287) (nanee — ®I'OC O0O0);

— (enmepanpHOli  00pa30BaTEIBLHONM  IPOTpaMMBI  OCHOBHOTI'O  OOIIETO
oOpaszoBanus (yTBepiKIeHa MpUKa3oM MUHHUCTEpCTBa NpocBerieHus Poccuiickoit
®enepanuu ot 18 mas 2023 r. Ne 370) (manee — @OIT OO0O0).

[Ipu pa3paboTke mporpaMMbl HCMOIB30BATUCH CIEAYIONIME HOPMATHUBHBIE
JNOKYMEHTBHI:

— VYxa3 Ilpesunenta Poccuiickoit @eneparun ot 28 despans 2024 r. Ne 145
«O Crparerun Hay4YHO-TEXHOJIOTHYECKOro pa3BuTusi Poccuiickoit denepanuny;

— KomrmuiekcHblli  MIaH  MEPONPHUATHH 1O  TOBBIIMIEHUIO  KayecTBa
MaTEMaTUYECKOr0 M €CTECTBEHHO-HAy4yHOTo oOpa3oBaHusi Ha nepuox a0 2030 roga
(yrBepxaeH pacnopsikenueM [IpaBurenscta Poccuiickoit @eaepaunu ot 19 Hos0ps

2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca
AKTyaJbHOCTh Kypca BHEYypouHOU nestenbHOoCcTH «[IpakTrueckass Ouomorus:
TeOpus M TMpPaKTHKa» OOYyCIIOBJIE€HA HEOOXOJIMMOCTBHIO Pa3pabOTKU CHElUaTbHBIX

ImporpamMm 06yquH51 U BOCIIMTAaHMHA, CHOCO6CTBy}OH_II/IX IIOBBIIICHHUIO Ka4dycCTBa
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MaTeMaTH4eCKOro M  €CTECTBEHHO-HAy4yHOro  oOpa3oBaHUs, B TOM  YHCIIE
peaycMaTpUBAIOUINX YIIyOJIeHHOEe U3yuyeHue yueOHoro npeamera «buomorus».
[Ipennaraemplii Kypc BHEYPOUHOU AESTEIBHOCTU JOMOJHSAET U PaCIIMpSET
nporpammy Kypca 6uosoruu 6a3oBoro ypoBHs. Peanuzanuys nporpaMMbl O3BOJISIET
BBINTH 3a paMKH HM3y4eHHs Ouonornu Ha 0a30BOM YPOBHE, HCHONB3Yys (HOpMBEI,
OTJIMYHBIE OT YPOUHBIX, U 00ECIeUnTh 00JIee MOIHOE U TITyOOKOE N3ydeHne OMOIOTHH.

[Iporpamma  Kypca  mOpenycMaTpuBaeT  OpPraHU3alyi0  pa3HOOOpa3HOU
JESATENbHOCTA O0YYalOUIMXCsl, MX AaKTUBHOCTh M CaMOCTOATEIbHOCTh, COYETAET
UHAMBUIYAJIBHYI0O M  TPYNNOBYIO  paboTy, Npeanojaraer  MNpakKTHYECKYHO
Y UCCJIEI0BATENBCKYIO JEATENbHOCTD.

Oco6oe BHumanue B [IporpamMme ynemnsieTcsi BBITOJHEHHIO OOYYArOIIMMHUCS
OMOJIOTMYECKOro 3KCIEPUMEHTa — JIA0OPATOPHBIX M MPAKTUYECKUX paldOT, YTO
MO3BOJIUT UM HA MPAKTUKE U3YYUTh OCOOEHHOCTU CTPOCHMSI U (PU3MOJIOTHHU KUBBIX
OpPTraHHU3MOB, Pa3BUTh NPAKTUUECKUE YMEHUS U HAaBBIKU IJIAHUPOBAHUS, MTOATOTOBKH,
IIPOBEJICHUS, aHalu3a W HHTEPIPETAlMM TMOJYYEHHBIX SKCIEPHUMEHTAIBHBIX
pEe3yJbTaTOB, HAYYUTHCA NPHUMEHATh TEOPETUYECKHE 3HAHMS JUISl  PELICHUS
MPaKTUYECKUX 3aJad, B TOM UHCIE B JKM3HEHHBIX cHUTyauusax. OCO3HAHHOE
BBITIOJTHEHHUE OMOJIOTMYECKUX AKCIEPUMEHTANbHBIX padOT OyJeT CnocoOCTBOBATH
HOBBIIIEHUIO MOTHUBAaLMU K M3ydeHHto Ouonoruu. [Iporpammoil mpenycMoTpeHO
TaK)Ke pelIeHue OMOJIOrMYeCKUX 3ajad pa3iuyYHbIX TUIIOB M YPOBHEH CII0KHOCTH,
BBITMIOJIHEHHE TMPOEKTHBIX paboT, a TakXe MPOBEACHHE BUKTOPHUH M OpraHu3alus
JUCKYCCUI Ha BaXKHbIE 3THMYECKHE TEMbl. BBINOIHEHUIO SKCIIEPUMEHTA, PEIICHUIO
3a/1ay ¥ IPOBEJICHUIO JUCKYCCUI U BUKTOPUH 00s13aTEIBHO JOKHO MPEAIIECTBOBATh
3HAKOMCTBO OOYYaIOIIMUXCS CO CBI3AHHBIMU AJIEMEHTAMU COJIEPIKAHMSL.

Kypc BHeypounoii nesarensHocTu «lIpakTuueckass Ouosnorusi: Teopus
U TIPaKTUKa» MOXKET ObITh MHTEPECEH OOYYaIOUIUMCSs, KOTOpbIE MPOSBISAIOT
MO3HABAaTENbHbIM MHTEPEC K H3YYEHHIO OMOJIOTMU U, BO3MOKHO, PacCMaTpUBAIOT
BBIOOp MpOQeccuu, CBSI3aHHON ¢ MPUMEHEHHEM OMOJIOrMYecKuX 3HaHui. OCBOEHHE
MIPOrpaMMbl Kypca MOMOKET O0y4YaroIIMMCS MOATOTOBUTHCS K U3YUYEHHIO OMOJIOTUU

Ha yriayoneHHoMm ypoBHe B 10—11 kmaccax.



eab 1 3a7a4u Kypca

Heas IIporpamMmmbl —  oOecneyuTh  MHAUBHUIYAJbHbIE MNOTPEOHOCTH
O00y4YarIMNXCcA B U3y4YEHUU OMOJIOTMH TI0 BOMPOCAM, BBIXOJIAIINM 32 paMKu 0a30BOTO
YPOBHSI.

[Iporpamma YUUTHIBAET MICUXOJIOT O-TIeAarortuecKue 0COOEHHOCTHU
COOTBETCTBYIOLLIEH  BO3pACTHOM  KaTeropun oOydarommxca. Ee  ocBoeHue
CIIOCOOCTBYET Pa3BUTHIO MHTEpECa K MU3y4YEHHUIO OMOJIOrHH U cepaM AesITeIbHOCTH,
CBS3aHHBIM C OMOJOrMel, MOTHBAllMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO
npo(uIIs ¥ HAMIPaBIECHHOCTH JaIbHEHIIEro 00 y4eHHs.

W3ydyenune Kypca HanpaBJICeHO HA PAa3BUTHE y 00YUAIOIIUXCSI:

— CHUCTEMbl OMOJIOTUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTHUHBI MUpPA, KaK OCHOBBI JUISI TIOHUMAHUS MPOLECCOB, MPOTEKAIONIUX B KUBOMN
MPUPOJE, SKOJOTUYHOTO OTHOIICHUS K MPUPOE U €€ MHOT000pa3ulio;

— WHTEpeca K MNPOAOKEHUI0 OOy4YeHHMs Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHMUs.

B pamkax perienust oOCHOBHBIX 3a71a4 [[porpaMMbl JOMKHO OBITH 00€CTIEYEHO:

— mpuoOIIeHHe  00ydYaroluxcsi K  CAaMOCTOSTENbHOM  IMO3HABATEIbHOMN
Y UCCJIEI0BATENbCKOM AESATEIIbHOCTH, K HAYYHBIM METO/IaM IMO3HAHMS;

— (¢opMHpOBaHHE MOTHBAIIUM W PA3BUTHE CIIOCOOHOCTEH K HW3YYCHHUIO
OMOJIOTHH;

— (opMHpOBaHHE YMEHHUU OOBSCHATH U OICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpPA, HCIIONb3ysl 3HAHUS W OMbIT, TMOJIYYEHHbIE TMPU U3YYCHUU OUOJIOTHH,
OPUMEHATh HMX TPU pEHIeHUH MpoOJieM B MOBCEIHEBHOM JKM3HU U TPYAOBOU
NESITeTbHOCTH;

— OCO3HAHHE OO0YYalOIIMMHUCA LEHHOCTH OMOJIOTMYECKMX 3HAHWM B >KU3HU
YEJIOBEKa, MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJBTYPbI, HENMPUATHE JIEHUCTBUM,
MIPUHOCSIIUX BPEJl OKPYKAIOLIEH CPENE U 30POBbIO JIIOAEH;

— TpuoOpeTeHre 00y4YaroIUMHUCS OMbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB

(KJIIO‘IGBBIX KOMHGTGHHHﬁ), H€O6XOI[I/IMI>IX JJI PA3JIMYHBIX BUIOB ACATCILHOCTH.



MecTo Kypca B 00pa3oBaTe/ibHOM Npoiecce

[Tporpamma kypca «IIpakTudeckast OMOIOTHS: TEOPUS U MPAKTHKA)» PacCUUTaHA
Ha peanuzanuio B TedyeHue 102 yueOHbIX 4acoB B paMKax BHEYPOUHOH JEATEIbHOCTH
B 7-9 kmaccax (34 gaca B 7, 8 m 9 xmacce). Kypc MoxeT ObITh HCIIONB30BaH
st oboramieHusi 0a30BOro  Kypca OHOJIOTMM  MPAKTUKO-OPUEHTUPOBAHHBIM
cCoJlep)kKaHMEM M aKTUBHBIMH BHJIAMH JICATCILHOCTH oOydaroruxcs. [Iporpamma
MOXXET CTaTh COJCPKATCIbHBIM M METOAMYECCKHUM TIPHUMEPOM I COCTaBIICHHUS
negaroraMy pabodux IporpaMm.

[Iporpamma kypca BHEypouHOH nesTenbHOCTH «lIpakTuyeckas OwmoOTHS:
Teopus ¥ TPAKTUKa» HaMpaBieHa Ha JOCTHKEHHUE PE3YNIbTaToB, KOTOpPHIE
JIOTIOJHSIOT U YIIIyOJISIFOT cpopMylIMpoBaHHbIE B defepalibHOl paboueit nporpamme
o yueOHoMy nipeamety «buonorus» (6a30BbIi ypOBEHb) TPEOOBAHUS K MTPEAMETHBIM
pe3yJabTaTam.

®opMBbI  JIEATETLHOCTH  OOYYaIOIIMXCSA  MPETYCMAaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITEIBHOCTh, COYETAIOT WHIWBHUIYAIBHYIO U TPYIIOBYIO palboTy.
CTpyKTypupOBaHHE TEMaTHYECKOTO IUTaHWpoBaHWs B I[IporpamMMe COOTBETCTBYyET
MOPSIKY U3YUCHHSI pa3/IesIOB U TEM OMOJIOTMY Ha 0230BOM YPOBHE B OCHOBHOM IITKOJIE
u o0ecrmeuynBaeT TEM CaMbIM TIPEEMCTBEHHOCTh YPOUYHOH U BHEYPOUYHOM
nearenbHOCTUH. [lpenmaraemeii B [IporpamMme mnepedeHb SKCIEPUMEHTAIBHBIX
UCCJICIOBAHUM  SIBISIETCS.  PEKOMEHIOBAHHBIM,  YYHUTENIb  JIeJJaeT  BBIOOD
MPOBEICHUS JKCIIEPUMEHTOB U HCCIECJOBAHUNW C Y4YETOM WHIUBUIYaJTbHBIX
OCOOCGHHOCTEM  OOydJalolIUXCs, OCHaIleHUs KaOuHeTa OWOJIOTUH  Y4eOHBIM
000pYI0OBaHUEM.

[TpenyoskeHHBIC SJEMEHTBHI COJIEPKaHUS W BUABI JICATCILHOCTH MOTYT OBITh
KOHKPETH3UPOBAHbEI C YYETOM HWHIWBHIYAIbHBIX 3alpPOCOB  OOYJaroIIUXCsl.
Pacmupenue comepkaHusi 1 BUIOB JIEATCILHOCTH CBS3aHO C BO3MOXKHOCTBIO BEIOOpA
MearoroM pasWYHBIX BapUAHTOB YUEOHO-METOJUYECKOTO OOeCIeueHus Kypca,
a TakkKe C CYNIECTBYIOIIMMH  YCJIOBHSIMH  IIKOJBHOM  WH(OPMAIIMOHHO-

o0pa30oBaTeIbHOM CPEIbI.



Jlst 3HAaKOMCTBa OOyYarOImMUXCs ¢ MPOGEeCCUsIMH, CBI3aHHBIMUA C OMOJIOTHEH,
Y TIOBBIIICHUS] MX MOTHBAIIMM K W3YYCHHUIO OWOJIOTMH PEKOMEHIYETCS BKJIIOYHTH
B MPOrpaMMy OKCKYpCHU Ha TMPEANPHUATUS, B PETHOHAIBHBIC MY3€H, BY3HI.
ConepxatenbHbie 31eMeHThl [IporpaMMbl MO3BOJNISIIOT OpraHU30BaTh HAa WX OCHOBE
NPaKTHYECKYIO ¥ TTIOMCKOBO-UCCIIEIOBATEIBCKYIO ICITEIHLHOCTD, PE3YJIbTaThl KOTOPOH
MOTYT OBITH HCITOJIb30BaHBI TPH PeaTU3allii OO0YYAOIIMMUCS WHIUBUIYTbHBIX

MIPOEKTOB.



COAEPKAHUE OBYYEHMUA

7 KIIACC

Pa3nen 1. BBenenue

[utosorus — Hayka o kiieTke. COBpEeMEHHAs KJIETOUHAsi TEOpUsl. DYKAPUOTHBIE
U TPOKApUOTHBIC KJIeTKU. Bupycomnorus. IlpaBuma paboTel CO CBETOBBIM
MHUKPOCKONOM. MeTo/1MKa MPUTOTOBIICHHS] BDEMEHHBIX MUKPOIIPENIAPATOB.

Ilpakmuueckass Oesmenvnocms. (OCHOBbI MHUKPOCKOIMU: MNPUTOTOBJICHHE
BPEMEHHBIX MpemnapaToB U pabora ¢ Muxkpockornom. OdopmiieHHUE pe3yJbTaToB
paboThl C MUKPOCKOIIOM.

Pa3jnen 2. bakrepum u apxeu

Mukpobuonorus — Hayka 0 MUKpoopranusmax. JKu3zHenearenabHOCTh OaKTepUid.
[{uanoOakTepuu, UX poyib B MpUpoje. ApxeH, UX OTIAUYMUS OT OakTepuil. 3HaUCHHE
OakTepuil U apxel B MPUPOJIE, IBOJIOIUU U OMOT€OXUMUUYECKUX ITUKIIAX.

OKcnepumeHmanvHoe — usydenue  Mopgonocuu  6AKMepuaibHulX  KIemokK
U KOJIOHUL 6akmepuli.

Pa3nen 3. MHOroo6pasue 0JHOKJIETOUYHBIX JYKAPHOT

MmuorooOpasue npoctedmux. 3a00JieBaHMsl, BbI3bIBAEMbIE OJIHOKJIETOYHBIMHU,
uX npoduIaKkTUKa.

IKcnepumMenmanvHoe usydeHue cmpoenus u scusneoesmensnocmu Ilpocmeriviux.

Pewenue  npakmuueckux — 3a0au  Ha  y3Haeawue  NPOCMEUUIUX
HA MUKpOnpenapamax.

Pa3nen 4. ApxemjiacTuaHble, HJIH «PACTEHUSD)

boranuka — Hayka o pacrenusix. CoBpemeHHas kiaccuukanus. OcoOeHHOCTH
CTPOCHHUSI U MHOTrooOpa3ue paCTUTENbHBIX KJIETOK. [IpocThle W CHOXKHBIE TKaHH.
PacTurenbHbI OpraHu3m Kak eIMHOE LEOE.

CnopoBele pacTeHus. AJBroiorus — Hayka O Bogopocisx. Bomopocnu —
HeTaKcOHOMHUYecKasi rpymnmna. OCOOEHHOCTH CTPOEHUS, PA3MHOXKEHUS U JKU3HEHHBIX
IUKIJIOB Bojopociieil. bypeie Bogopocnu. MX mojiokeHHWe BHE LAPCTBA PACTEHHIA.
[IpoucxoxaeHne BBICHIUX PACTEHUM OT XapOBBIX BOAOpOcCied. MOXOBUIIHBIE.
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CrtpoeHue, )KU3HEEeATENbHOCTD, )KU3HEHHbIE [IUKIIbL. [[e4eHOUHNKN 1 AHTOIIEPOTOBBIE.
[InaynoBunueie. Penykuust rameroduta. IlanmoporHuxkoBuansie. CrpoeHue,
KU3HEHHBIN UK. CEMEHHbIE PACTECHHUS.

DKcnepumeHmanvbHoe uzyyeHue Mop@ponocuu U aHamomMuu Kiemok, mKaHel
U Op2aH08 pacmeHul pa3IudHbIX CUCMEMANUYECKUX Kame20puli.

Pa3nen 5. CTpoeHue u :KU3HeAEATEIbHOCTh CEMEHHBIX PACTEHU I

Kopens. 30ub1 KOpHS. [locTyrieHre BoAbl U MUHEPATIbHBIX BEIIECTB B KOPEHb.
KopneBoe npaBnenue. BereratuBHoe pa3sMHOXEHHE. Buaon3sMeHeHHs OpraHoB
pactenuii. [loGer u mouka. Paznoo6pazue noderos. CTpoeHue U pa3HOOOpa3He MOYEK.
Jluct. Anatromus nucrta. YcTbuuHbld anmapar. Mesogwmwi. [lurmeHTtsl nucra.
®orocuntes. Jlucronan. Crebenb. CTeOiM TPaBIHUCTHIX M IBETKOBBIX PACTCHUM.
Pacnonmoskenne mpoBoasmux TKaHed B crebne. Kiraccudukanus I1IBETKOBBIX
pactenuil. OTIMYMUTENbHBIE MPU3HAKU PACTEHUN pa3HBIX CEMENCTB: 30HTUYHBIE,
AmapurcoBble, Opxuanbie. @opMyIibl U JUarpaMMbl [IBETKOB Pa3IMYHBIX CEMEUCTB.

OKcnepumenmanvHoe uzyueHue Mopghonocuu, amamomuu U - QGuuoaocUU
Op2aHo8 YEemKo8020 PACMEHUA.

Pewenue 3spucmuueckux 3aoau.

Pa3nen 6. JkoJiorusi pacrenuii. Pactenusi B IpupoaHbIX cO00IIECTBAX

DKOJOTMYEeCKUEe rpynmbl pacreHuil. [IpsmMoe W KOCBEHHOE BO3JCUCTBUE
OpraHu3MoB Ha pacteHusd. Puzocdepa. Mukopusa. 3enensie ynoopenus. duroneHos.
buomnenos. Dxocucrema. buopasnoobpasue. dnopa.

Pewenue cumyayuonnwvix sadau.

DKcnepumeHmanvbHoe usyienue 0CoOeHHOCmel CmpoeHus pacmenul pasiuyHblX
9KOJI02UYECKUX 2PYNN.

Paznen 7. PacTuTeibHBII MUP U 1eITEJIbHOCTh YeJI0BEKA

Oransl pa3BUTUS pacTUTENbHOro Mupa. Ilaneodboranuka. LleHTpel MHOrOOOpa3us
Y MIPOMCXOKICHUS KyIbTypHbIX pactenuil no H.M. BasunoBy. IIponoBonbcTBeHHAsA
0e3onacHoCTh U 0aHku ceMsiH. Cenekiust 1 OuotexHonorus. Pacrenus ropona.

IKcnepumenmanvbHoe uzyyenue KyJabmypHolX pacmenuil.
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8 KJIACC

Pa3znen 1. I'puOb1 1 rpu6onog00HbIE OPraHNU3MbI

Muxosnorus. I'pynnel rpu6oB. CtpoeHne TpuOOB pa3HbIX CHCTEMATHYECKHUX
rpynn. Muxopusa. IlnecueBsie rpu0bl. Che100HbBIE U SITOBUTHIE TPUOBI. 3UTOMUIIETHI.
Ackomunietsl. bazunonmunersl. Oomunersl. JIMMaiHUKY.

IJKchepumMeHmanbHoe usyuenue CMpOoeHus, HCUZHEOeAMENTbHOCTNU
U MHO2000pa3us cpubo8 u TUUAIHUKOS.

Pa3nen 2. ’KuBoTHbIe

3o0050rusi — HayKa O XKMBOTHBIX. OOIIME U ClIENUAIbHBIE METOABl U3Yy4EHUs
#uBOTHBIX. [Tpodeccun, cBsizanHble ¢ 30010rHe. OCOOEHHOCTH CTPOEHUS )KUBOTHOU
KJIeTKH. OCOOEHHOCTH KUBOTHBIX TKaHel. OpraHbl U CUCTEMbI OPraHOB >KUBOTHBIX.
®opma tena. Cummerpusi. Pazmepsl ) KUBOTHBIX.

DKchepumMeHmanvbHoe uzyueHue K1emok U mramneti HCUGOMHbIX.

Pewenue skcnepumenmanvuvix 3a0a4 Ha onpeoeienue muna mKaHu.

Pazgen 3. CrpoeHHe W KU3HeIeATEJbHOCTb KUBOTHOIO OpPraHU3Ma.
Oprann3MeHHbIH YPOBEHb OPraHU3ALMHU KU3HU

[luTanue: HHAOIUTO3 U OSK30LMTO3; OCOOEHHOCTH NUTAHMSI IKUBOTHBIX.
JlbIxaHue: crocoObl MOJYyYEHHUs KHUCIOPOAA, JbIXaHHWE B Pa3HbIX Cpelax MKU3HU.
TpaHcnopT y >KMBOTHBIX: MOJIOCTH TENa, BOJIIOLUS MOJIOCTH TEJIA )KUBOTHBIX, CBA3b
C CHCTEMOM TpaHcIopTa. BeiieneHnne: 0CMOC, TUIIBI BBIACIUTEIBHON CUCTEMBI, CBSI3b
BBIJICTIUTENBHOM CHCTEMBI € THIOOM IOJOCTH Tena. Onopa W JABUKEHUE:
THJIPOCTATUYECKHU, HApYyKHbIM, BHyTpeHHu#l ckener. [lmaBanme, Oer, moer.
Perymsinus npoueccoB KHU3HEAEATEIbHOCTHA: TUIIBI HEPBHOU CHUCTEMBI Y KUBOTHBIX,
rymMoOpanpHas perynsauusa. Pa3MHOXeHME y  KMBOTHBIX: Pa3JeibHOIIONOCTD,
[IapTEHOT'EHE3.

OKcnepumenmanbHoe u3ydenue cmpoeHusi U QYHKYUOHUPOBAHUS OpP2aAHO8
U cucmem Op2aHo8 HCUBOMHBIX.

Pewenue sspucmuueckux 3adau no meme OvlXawue, HEPEHA U 2YMOPANbHAS

peaynsayusl.
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Pa3nen 4. PaznooOpa3ue ;KUBOTHBIX

JIByxcioliHble U TpeXciloriHbIe )kUBOTHBIE. Tur [Inockue, Kpyrasie, KonpuaTeie
yepBu. Tun Mommocku. Tun Unenucronorue. Tun Xopaoseie. PazHooOpaszue
u spomonus [lo3BoHouHBIX kUBOTHBIX. Hankmacc Peiobl. Knacc 3emHoBoaHBbIE.
Awmunorsl. [Ipecmbikatomuecs. [Ituupl. Miekonuraroniue.

IKcnepumenmanbHoe u3yyeHue 6HeUHe20 U 6HYMpPeHHe20 CMpPOeHUs. HCUBOMHBIX.

Pa3nen 5. DBoJronus 4 YK0JI0rus JKHBOTHBIX

OBomtonusi 0ECIO3BOHOYHBIX W TI03BOHOYHBIX JKMBOTHBIX. Cpema oOWTaHHUS
Y DKOJIOTHYECKasl HUIA. 3aKOH ONTHUMYyMa. 3aKOH JUMHUTHPYOIIETo GakTopa. 3aKoH
AKOJIOTHYECKON MHIUBHIyabHOCTH BUAOB. [IpaBmio AsieHa. IlpaBuno beprmana.
Atanramnyu )KMBOTHBIX K cpenie oouTanus. [lapasutusm.

OKcnepumenmanvbHoe usyueHue IKOL0SULECKUX haKkmopos.

Pa3nen 6. ZKuBOoTHBIE H YeJI0BEK

Benenne mpombiciia  JKMBOTHBIX HAa  OCHOBE  HAYYHOTO  ITOAXOJa.
OpomamauBanne KUBOTHBIX. Ceneknug. IltunesoacrBo.  JKMBOTHOBOACTBO.
JKuBotHbie-BpeauTean. CHUHAHTPOIIHBIC BHJIBI JKMBOTHBIX. AJamnTarys >XUBOTHBIX
B YCJIOBHUSIX TOPOJIA.

Hccneoosanue 63aumooeticmeusi HeueOmHbIX U Yel08eKd.

9 KJIACC

Pa3nen 1. BBenenue

Cuctema OMOIOTUYECKUX HAYK, U3ydaronux yenoBeka. [Ipodeccun, cBsizaHHbIC
C HayKaMmu o uelioBeke. [lepcriekTuBbI pa3BUTHS 3HAHU 00 OpraHKU3Me YeJIOBEKa U €ro
CBA35IX C OKPYXKAKOLIEU CPEIION.

Pa3nen 2. O6uuii 0630p KJIETOK U TKAHeH Yel0BeKa

OOmeH BemecTB Kak OCHOBa ku3HU. OpraHMYecKue BEIIECTBA KIETKU.
Burtamunbl. ATO®. [{utonorus. Tumnel TkaHel opraHnu3Ma 4enoBeKa.

DKcnepumeHmanvHoe uzyyenue Kiemku u OUOXUMUYECKUX npoyeccos 8 Hell.

Pewenue  npaxmuueckux  3a0au  Ha  onpedeneHue  muna — MKaHU

Ha MUKponpenapame.
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Pa3nea 3. HepBHas cucrema

[IpoBoasIMe MyTH COMHHOIO MO3ra. AHAaTOMUSI TOJIOBHOTO Mo3ra. LleHTpsl
COMAaTUYECKOM M BEr€TaTUBHOM CUCTEM B LEHTPAIBHOW HEPBHOM CHCTEME.
Pednexroprnoe kombmo. Heiponnas cerb. Knaccuduxanum pediekcoB. Poib
uccnenoBanuii M.II. IlaBnoBa. ®@yukuuonaneHble cuctembl I[L.K. AHoxuHa.
Hcnonb3oBanre IpUHITUNA pa00Thl HEHPOHHBIX CETE B UICKYCCTBEHHOM HMHTEIICKTE.
['emarosunieanmyuecknii 6apbep. MeTompl HCCIEAOBAaHUS MO3TOBON aKTHBHOCTH
Y CTPOCHHUS CTPYKTYP HEPBHOW CUCTEMBI.

IKcnepumenmanvbHoe uzyyeHue HepeHol CUCTEMDbI.

Pa3nen 4. CencopHble cuCTEMBbI

Knaccudukarus penentopoB. @u3nveckue 1 XUMUIECKUE OCHOBBI BOCTIPUSTHS
ceera. CtpoeHne ceryaTkd. MexaHu3M BOCHPHUATHS U 00pabOTKHU 3BYKOBBIX BOJIH.
CBs13b LIEHTpA CIIyXa U LIEHTPa PEUU.

IKcnepumenmanbHoe u3y4eHue CeHCOPHbIX CUCTEM.

Pa3znen 5. JHI0KpUHHAA cHcTeMa

MonekyisipHple  MEXaHU3Mbl JEUCTBUS TOPMOHOB Ha KJIETKHA-MUILICHHU.
['mmoranamo-runoduszapuas  cuctema. HapymieHusi, CBS3aHHBIE C  THIIO-
U runepyHKIUSIMUA TOpMOHOB. [Ipourie opranbl, BHIIEISIONINE TOPMOHBI.

HUccnedosanue cmpoenus dcene3 SHOOKPUHHOU CUCHEMBL.

Paznen 6. [loBenenue

Pedunekc. Ycnoubie pediekcel. [lenb. Motus. IlorpedHocTs. Peduiexe menu
nio [1aBnoBy. /Ilunamuueckuii crepeorun. UMnpuHTUHT. MeXaHU3Mbl BO3SHUKHOBEHUS
sMmoumii. HeliporyMopanpHas peryJisinys noJIOBOrO IMOBEACHHUS.

IIpumenenue meopemuueckux 3Hanuil 0 pegrexcax Ha npaKmuxke.

Pa3znen 7. OnopHO-IBUraTeJIbHBIH aNINIAPAT

Koctu. Hapyiienust ctpoeHusi ckeneTHOM cuctembl. TpaBmbl. 3aboseBaHUs
OIOPHO-/IBUTaTEIbHOIO amlapaTa, CBA3aHHbIE C NPAMOXOXKICHUEM. MBI
OCHOBHBIE MBIIIIIBI TETA YeTOBEKa. ATPOQUS MBIIII, TIPUIKUHBI U JIEYCHUE.

IDKcnepumMeHmanvbHoe u3yueHue CmpoeHusi u QYHKYUOHUPOBAHUS ONOPHO-

08u2ameslbHOU CUCmemal.
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Pa3nen 8. KpoBenocnas n tumdarudeckas cucTeMbl

OcobenHoct CcTpoeHHS W (DYHKIIMOHMPOBAHUS CEPACYHONM  MBIIIIIHI.
KpoBenocnass u numdaruueckas CHCTeMbl OpraHu3Ma. BHyTpeHHss cpena
OpraHu3Ma.

DKcnepumeHmanvHoe uzydeHue CmpoeHus U pabomel OpeaHO08 KPOBEHOCHOU
cucmembol.

Pa3nen 9. UMmyHHasi cuctema

3nauenue pabor M.M. Meunukosa, II. Dpnuxa no u3ydeHHI0O MMMYHHTETA.
Bpoxnennbiii uMMmyHuter. [IpruoOpeTeHHbli UMMYHUTET. BaklMHBI U CHIBOPOTKHU.
Opransbl HEHTPATIBHOM IMMYHHOUN CUCTEMBI.

Cocmasnenue cxemovl GO3HUKHOBEHUS UMMYHHO20 OMEema no ONUCAHUIO.

Paznen 10. JIpIxaTeibHAs CHCTEMA

BoznyxonocHsle myTu u nerkue. @usnonorus npoiecca abixanus. CypdakraHr.
Nudexnmonnsie Oone3HH, mepenaroiuecs 4yepe3 BO3AyX, W Npoyue 3a00JIeBaHUS
OpraHoB JbIXaHus. BiusHue TabakoKypeHHsl Ha OpraHbl JIbIXaTeIbHON CHUCTEMBI.

DKcnepumeHmanbHoe usyyeHue cmpoeHus: U QYHKYUOHUPOBAHUs ObIXAMeNbHOU
cucmembi.

Paszpnesn 11. IlnmeBapurTenbHas cucremMa

@uU3nOoNOrus MUILIEBAPUTENBLHOW CUCTEMbl. XHMUYECKUWA COCTaB CIIIOHBI,
KEITYyAOUYHOTO COKa, MOJKEIYyIOYHOIO COKa, JKEIYM, COKAa TOHKOW KHIIKHU.
Heundexnuonnsie u ayTOMMMyHHBIE 3a00J€BaHUA CHUCTEMBI THIIEBAPECHHUS.
PaccTpolicTBa nuIieBOro noBeaeHUsI.

DKcnepumeHmanvHoe uzyyerue GusUonro2uU NUUe8apeHus.

Pa3nen 12. BoineanrteabHasi cucTemMa

duszunonoruyeckue npouecchl (HOpMUPOBaHUS BTOPUYHON Mouu. Ponb mouku
B PEryJISLIMHA apTepUaIbHOro J1aBlieHus. 3a00JIeBaHUSI OPTAHOB MOYEBBIICIUTEIbHON
CHUCTEMBI, UX mpenynpexacHue. MckyccrBennas nouka. uanus. Tpancrurantanus
TIOYKH.

3KCI’l€pu]l/l€HmaJle0€ Uzy4eHue cmpoerHus 8bLOEIUMENbHOU CUCTNEMBL.

14



Pa3znea 13. [1osioBas cucrema

MencTpyanbHblil UK. HepBHas ¥ rymopanbHas peryisius paboThl OpraHoB
noJIoBoM cuctembl. lnmaHnupoBaHne OEpPEMEHHOCTH, METOAbl KOHTpaUeHuu.
bepemenHocTs u nakranus. 3a00jeBaHus, MEPEAAIOIINECS MTOJTOBBIM Ty TEM.

H3yuenue cucmonocuueckux npenapamoe.

Paznen 14. Koxka u ee npou3BoAHbIE

Cinon osnugepmuca. Cnom gepmbl. l[logkoxHass skupoBasi —KJeTYaTKa.
[Ipon3BojHbIE KOXH: HOI'TH, BOJOCHI. 3a00J€BaHUS KOXXKM U UX HpPENyNpexIeHUE.
[IpodunakTka W mepBas MOMOIIb MPU TEIUIOBOM M COJHEYHOM yJapax, 0Xorax
1 0OMOPOXKEHHUSX.

DKcnepumeHmanbHoe UCce008aHue Ca3u CMpoenus U YHKYUL KOXCU.

Pa3nen 15. Ananranuu oprannzma 4esaoBeKa

Tepmoperymsuusa. I'unoramaMmyc Kak LEHTP HEUPOTYMOPAIbHOM pPEryJIsiUu
teriooOMeHa. [loBeneHueckue agantanudy. AJantaluyd 4eloBeKa, €ro OpraHoB
M TKaHEd K HU3KMM KOHIIEHTpaUusM KHCIOpoJa W rumnokcuu. Ilepectpoiika
MeTabonu3Ma KJIETOK B YCJIoBUM rumokcuu. Ilepectpoiika merabonm3mMa KIETOK
B ycnoBusix rononanus. I{upkagueie putmbl. TpeHupoBku. Ponp ¢usnueckoi
AKTUBHOCTH B COXPAaHEHUM 3J0pOBbS YEIOBEKa. Apjanranus K HEBECOMOCTH.
[lepecTpoiiku MeTaboaM3Ma B YCIOBUSIX HU3KOM TpaBUTALMM, NPO(HUIAKTHKA
HETaTUBHBIX MOCJIEICTBUN.

Pewenue cumyayuonnwvix sadau.

Pa3nen 16. I'eneTuka yesioBeka

Ompenenenve reHa W aens, reHoruna u ¢enoruna. Ilonstue romo-
U rerepo3urothl. 3akoHbl MeHnaena. BzaumopeiictBue amieneil. MoOHOrEHHbIE
Y MOJIUT€HHbIE MpU3HAaKU. KpOCCHUHTOBED U CLETUIEHHOE HAclieOBaHue. MeXaHU3Mbl
onpeneneHus nosna. Ilomossle xpomMocomel U ayTocomsl 4denoBeka. Haciemosanue,
cuersieHHoe c¢ nonoM. M3meHuuBocth. [lomymsiumonHas reHetuka. IloHsTtue
reHoonna. 3akon Xapau—BaiinOepra. Pemenne renerndeckux 3a1a4. MeauimHckas

I'CHCTHKA. BI/IOI/IH(i)OpMaTI/I‘ICCKHC HHCTPYMCHTBI aHaJIn3a I'CHOMOB. I'enetnueckas
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WHXXEHEepUd. ' eHOMHOE peJaKTUPOBAHUE. DTUUECKUE aCIEKThl BHECEHUS U3MEHECHUI
B T'€HOMBI PAa3JIUYHBIX OPTaHU3MOB, B TOM YHCIIE YEIOBEKa.

IKcnepumeHmanbHoe u3yueHue HacaieoCmeeHHOCMU U USMEHYUBOCTIU.

Pewenue cnoscHvix cenemuyeckux 3a0ay Ha pasHvie GopMbl HACIEO0B8AHUS.

Pazngen 17. AuTponorenes

YHUKQJIbHBIE TPU3HAKA TOMHHHUI. Bbicokopa3Buthiii Mo3r. (CXOICTBO
Y pa3Ivyus 4eoBeKa M 4eI0BEeKoOOpa3HbIX 00e3bsH. [llumnanize kak Onmmxalmi
KUBOU POJICTBEHHHUK YEJIOBEKA.

DKcnepumeHmanvHoe usyueHue 360II0YUOHHBIX USMEHEHUL Yel0BeKd.

Pa3nen 18. UennoBek M oKpy:kawiasi cpeaa

3aBUCUMOCTh 3JI0POBbSl UEJIOBEKA OT COCTOSHHUS OKPY>KAIOIIEH Cpelibl.
Mukpoximmar KuiblXx nomemnieHuil. dusnonorus tpyna. dakTopsl, HAPYLIAKOIINAE
3J0POBbE. YKPEIUICHHE 3I0pPOBbSl. AHTpPOIOIN€HHBIE BO3JCHUCTBUS Ha CpELdy.
AHTPOIOT€HHBIN KPYrOBOPOT. DKOJIOTMYECKUE KPUZUCHI U UX MpUurHbL. KoaBomtonus
oO1ecTBa U Ipupobl. PanimoHanbHOE TPUPOAOTOIH30BAHHUE.

DKcnepumeHmanoHoe u3yueHue memMnepamypwsl, Koauuecmeda Kuciopood
U Y2neKuci020 2a3a 6 Hayane u 6 KOHye ypoKa 6 Kabumeme OUOI02UU NPU NOMOWU

OamuuKos.
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IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA KYPCA
BHEYPOUYHOM JEATEJBHOCTH «ITPAKTUYECKAS BUOJIOT US:
TEOPUSA U ITIPAKTUKA»

Peanuzanmsi mporpamMmbl Kypca BHEYpOUHOU JearenbHOCTH «[IpakTuueckas
Ouosnorusi: Teopuss M TPAKTUKa» HalpaBieHa Ha oOOecleyeHue JOCTHKEHUS
O00yYaroIMMHCS JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJ/IbTATDI:

— MaTPUOTHYECKOE BOCIUTAHME: TOPIOCTH 38 BKJIAJl POCCUMCKUX U COBETCKUX
YUEHBIX B pPa3BUTHE MUPOBOU OMOJIOrMYECKON HAyKH;

— IPaRIAHCKOE BOCIHUTAHME: TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM
NEATEIBbHOCTH MIPU BBITTOJIHEHNH UCCIIETOBAHUN U IPOEKTOB;

— LEHHOCTH HAYYHOI0 IMO3HAHMSA: OPHUEHTALMs HAa COBPEMEHHYIO CUCTEMY
Hay4YHbIX TPEACTABICHUNH OO0 OCHOBHBIX OHOJIOTUYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SIX UEJIOBEKa C MPHUPOJIOH, pa3BUTHE HAYYHOM JOO03HATEIBbHOCTH,
UHTEpeca K OuosornyecKoi HayKe, HAaBBIKOB UCCIIEI0BATEIBCKON
JESTEIbHOCTH;

— ¢opMupoBaHHMe KYJBTYPBI 3JA0POBbSi: OTBETCTBEHHOE OTHOLICHHE
K CBOEMY 3I0pPOBBI0 M YCTaHOBKa Ha 3J0pOBBIM 00pa3 »KU3HHU, COOIIOACHHE
npaBui 0€30MacHOCTH, B TOM YHUCJE, B TOM YHCJIE COBEPUICHCTBOBAHHE HABBIKOB
0€e3011acHOro MOBEIEHUS B IPUPOIHON CPEIE;

— TPYAOBOE BOCIUTAHME: AKTUBHOE YYAaCTUE B PELICHUHN ITPAKTUYECKUX 3a1a4
OMOJIOTMYECKON M HKOJIOTUYECKON HamnpaBiICHHOCTH, HHTEPEC K IMPAKTUYECKOMY
U3YYEHUIO Npodeccuid, CBA3aHHBIX ¢ OMOIOTHEH;

— 3K0JIOTHYeCKOe BOCIIMTAHUEe: OCO3HAHUE IKOJIOTMYECKUX MTPOOJIEM U ITyTen
UX PELICHUS; TOTOBHOCTh K YYaCTHIO B IPAKTHUYECKON JEATEIBHOCTH DKOJIOTHYECKON

HaIPaBJICHHOCTH; IIEHHOCTHOE OTHOIIICHHUE K POJIHON MPHUPOJIE.
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METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUSA

basosvie nocuueckue oeticmeus:

— BBISIBJIATb M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKU OHMOJIOTMYECKUX
0OBEKTOB;

— Tpe/uiaraTh KPUTEPUU M BBIABIATH  3aKOHOMEPHOCTH M IPOTHUBOPEUMS
B paccMaTpHUBaeMbIX (hakTax;

— BBISIBJIATH JEPUUUTHI MHPOPMAIUK, JAHHBIX, HEOOXOAUMBIX JUIsl pELICHUs
IIOCTaBJICHHOW 3a/1a4y;

— BBISIBJIATH NMPUYMHHO-CIICACTBEHHBIE CBSA3M TPU HM3YYECHUH OMOIOTHMYECKHUX
SIBIIEHUH ¥ MPOLIECCOB, POPMYTUPOBATH THIOTE3BI, IEIAaTh BEIBOJIBI,

— CaMOCTOATEJIbHO BBIOMpATh CMOCO0 peleHuss y4eOHOM OMOJIOrHYecKoit
3a7ayu  (CpaBHUBAaTh HECKOJIIBKO BapUAHTOB pEIICHHs, BbIOMpaTh Haubosee

HOI[XOI[HH_II/Iﬁ C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

baszosvie uccnedosamenvckue oeticmaus:

— MPUMEHITh METOJIbl HAYYHOTO MO3HAHUS KUBBIX OPTaHU3MOB U MPOLECCOB
HA DMIIUPUYECKOM H TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TIO3HABaTEIbHOU
Y UCCIIE0BATEIbCKOM NS TENbHOCTH;

— aHaNM3UpoBaTh (AKTHI, BBISBISATH U OPMYIUPOBATH MPOOIEMY, ONPEACIAThH
Henb M 3aJa4yd, COOTBETCTBYIOLIME PEIICHUIO MPOOJIEeMbl, Mpeajaratb TUIIOTE3Y
M OCYIIECTBIIATh €€ MPOBEPKY; MPOBOJIUTHh U3MEPEHUS] HEOOXOIUMBIX TapaMeTpOB,
BBIYUCJIEHUS, MOJICIUPOBaHUE, HAOIIONEHUS M DKCIEPUMEHTHI, CAMOCTOSATEIHHO
MPOTHO3UPOBAaTh  pe3yibTarhl, (popMynupoBaTh  000OIIEHHS U  BBIBOJBI
M0 pe3yJibTaTaM MPOBEJCHHOIO  ONbITa, MCCJIEAOBAaHUSA, COCTABISATH  OTYET

0 MpoJIeJIaHHOM padoTe;

Paboma ¢ ungpopmayuei:
— OpPHCHTHPOBATBhCS B Pa3JMYHbIX HMCTOYHHMKAX HHpoOpMamuu (Hay4IHO-
NONYyJISIPHAsT JIUTepaTypa OHMOJIOTMYECKOTO COJEPKaHUsI, CIPAaBOYHBIC IOCOOWMS,

pecypcbl UHTEpHETA);
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— MPUMEHSTh PA3JIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpOChl MPHU IOUCKE
u orbope uHPOpPMALMM WM JAHHBIX W3 HCTOYHHUKOB C YYE€TOM MPEIJIOKEHHOU
y4ueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHEB;

— TPUMEHSATh 3HAKW U CUMBOJIBI, (hOpMysibl, abOpeBUATYpHI, HCIOJIb30BATh

u HpCO6p&30BBIBaTB 3HAaKOBO-CHMMBOJIMYCCKUC CPCACTBA HAT'JTIAAHOCTH.

KoMMyHHUKaTHBHbIC YHUBEPCAJIbHbIE Y4eOHbIE JCHCTBHSA:

— nyOJaMYHO BBICTYNATh C MPE3EHTAlMEel  pe3yJbTaTOB  BBITOJIHEHUS
OMOJIOTNYECKOT0 AKCIIEPUMEHTA (uccnenoBaTenbCKou nabopaTopHOH
WJIU TIPaKTUUECKON paboThI, yueOHOI0 MPOEKTa);

— IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW paboThl, ONPEIENATh CBOKO POJIb,
pacnpenessaTh 3a/1a4u MEXIy WICHaMH TPYIIIb;

— BBINOJIHATH CBOIO YacThb palOThl, KOOPJIWHUPOBATH CBOU JEHUCTBHUS
C ACUCTBUSAMU JIPYTUX YWIEHOB KOMAaH/bI, ONPEAEIIATh KPUTEPUH IO OLICHKE Ka4ecTBa
BBITIOJTHEHHOHN pa0OoTHI;

— pemath BO3HMKAIOIIME MPOOJEeMbl Ha OCHOBE y4eTa OOIIMX HMHTEPECOB
Y COTJIACOBAHUSI TO3UIMN, y4acTBOBAaTh B OOCYXIECHHH, OOMEHE MHEHHSIMU,

«MO3TOBOM IITYpPME» U IPYTUX GopMax B3auMOJCHCTBUSI.

PeryasiTuBHbIE yHUBEpPCcAJIbHbIE YYeOHbIEe el CTBHUS:
— COOTHOCHUTH CBOM JIEUCTBHUSI C TUIAHUPYEMBIMH PE3YJIbTATAMH, OCYLIECTBIISATh
CaMOKOHTPOJIb J1€ITEbHOCTH;

— KOPPCKTHPOBATH CBOIO ACATCIIBHOCTL HAa OCHOBC CaMOdHaJIN3d 1 CAMOOICHKH.

INMPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 7 kJiacce MpEIMETHBIE PE3YNIbTaThl M3YUYECHUS Kypca
BHEYPOUYHOU nesaTenbHOCTH «lIpakTudeckas OMOIOTHS: TEOpUs U TMPAKTUKA JOJKHBI
oTpaxaTbh COPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUI:

— XapaKTepu3oBaTh pasjiedbl OOTAHWKH, ONMEPUPOBATH 3HAHUSMHU aHATOMUH,

TUCTOJIOTUU U (PU3UOJIOTUN PACTEHUM;
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— TPUMEHATH OMOJIOTMYECKUE TEPMHUHBI U IOHATHSA (B TOM YHCIIE: [IUTOIOTHS,
HKOJIOTUSl PACTEHUI, MUKPOOHUOIOrUsl, TPOTUCTOJIOTHS, CYNEPrpyIa, pacCTUTEIbHOE
COOOIIECTBO, CHOPOBBIE PACTEHUsS, CEMEHHbIE pACTEHHUs) B COOTBETCTBUU
C IIOCTaBJICHHOU 3aJ1a4ei;

— OIUCHIBaThb OCOOEHHOCTU CTPOEHHS M KU3ZHEICSATENbHOCTH PACTUTEIBHOIO
OpraHu3Ma;

— pa3nuyarh BHYTPEHHEE CTPOEHHE OpPraHOB pACTEHHMH Ha TOMEPEeUHBIX
Y IPOJOJIBHBIX Cpe3ax;

— OIMCHIBATh JKUBBIE U TepOapHbIE SK3EMIUIIPHl PACTCHHU MO IJIaHy, 4acTh
pacTeHuil Mo U300paKEHUSIM, CXEMaM, MOJEIISIM, MYJIsbKaM, pelbedHbIM TabIuLaMm;

— XapaKkTepu30BaTb OCHOBHbIE TIPYMIbl  OJHOKJIETOYHBIX OPraHU3MOB
Y BBISIBIISITH MEX1Y HUMHU SBOJIOIMOHHOE POJICTBO;

— BBISBIISIT  3aKOHOMEPHOCTH U MOP(POPU3UONOTHYECKUE  aJanTaliu
(BUOU3MEHEHUsI OPraHOB) PAaCTEHUHN K PA3JIMYHBIM YCIOBHUSIM OOMTAaHUS, HAXOAUTH
CBSI3M MEX/Y CTPOCHHEM OpraHa U BHIOJHSAEMONW UM (yHKIHUEH;

— BBINOJIHATH TPaKTHYECKUEe M JabopaTtopHblie padboTel 1o Mopdosoruu
¥ GU3MONIOTMHA  PACTEHUH, CHCTEMAaTUKE pPACTEHUM, alblOJOTUH, MHKOJIOTUHU
U MHUKPOOHWONOTHH, B TOM 4YHCIe pabOThl C MHKPOCKONOM C TOCTOSHHBIMHU
(pukcupoBaHHBIMM) M BPEMEHHBIMH MHUKpONpENnapaTaMH, HCCIEI0BATEIbCKUE
paboThI C UCTIONB30BAHUEM MTPUOOPOB U HMHCTPYMEHTOB 1TU(POBOIT TabopaTopun;

— OIEpUpOBaTh 3HAHUAMHM O MPUYMHAX PACIPOCTPAHEHHBIX HH(PEKIMOHHBIX
Oone3Hell pacTeHHil, MOHUMAaTh MPHHIUIIBEI OOpbOBI C MATOT€HAMH U BPEAUTEISIMU
pacTeHu;

— TPUMEHATh TIOJy4YeHHbIC 3HAHUS IS BBIPALIUBAHUS H Pa3MHOXKCHUSA
KYJIbTYPHBIX PaCTECHUMH;

— CTaBUTb MPOCTEHIIINE OUOIOTUIECKUE OIBITHI M SKCTIEPUMEHTHI;

— coOmogaTe mpaBwia Oe30macHOro TpyAa Ipu padoTe ¢ y4eOHBIM
U J1abopaTOpHBIM 000PY0OBaHUEM B COOTBETCTBUU C UHCTPYKLUSIMU;

— HCIOJb30BaTh 3HAHUS O NMPU3HAKAX CEMEUCTB JIBYAOIbHBIX U OAHOIOIBHBIX

paCTeHHﬁ AJIs1 OIpEACIICHUA X CUCTEMATHYCCKOT'O ITOJIOKCHU A,
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— BBIIEATh CYUIECTBEHHBbIE MPU3HAKH CTPOCHUS U KU3HEAEATEIbHOCTU
pacTeHuil, OakTepuid, apxeu, rpudoB;

— BBISABJISITH 4YEPThl NPUCIIOCOOJIEHHOCTH pPACTEHUH K cpelae oOuTaHus,
3HaYEHHE IKOJIOTMUECKUX (PaKTOPOB JJIsl PACTEHUM;

— XapaKTepu30BaTh PaCTUTEIbHbIE COOOIIECTBA;

— IPUBOJAWUTH NPUMEPHI KYJIBTYPHBIX PACTEHUN W WX 3HAYEHUS B KU3HU
YeJI0BEKA, ONIEPUPOBATH MOHATUSMHU: COPT, IITAMM;

— NOHMMATh IPUYMHBI BOSHUKHOBEHUS 3KOJIOTMYECKHUX MPOOJIEM U 3HATh MEPHI

OXpaHbl PACTUTEIILHOI'O MUPa 3EMJIH.

K koniy oOydeHus B 8 kJiacce mpeIMETHBIC Pe3yJbTaThl M3yYSHHs Kypca
BHEYPOUHOM JesATenbHOCTH «lIpakTHuueckas OMOIOTHs: TEOPUS B IIPAKTHKAY JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

— HCIOJB30BaTh 3HAHUS MO 300JI0TUM W MUKOJOTHM [JIsi CBS3U C JIPYTHUMH
HayKaMH U TEXHUKOM;

— XapaKTepU30BaTh MPUHIIUIILI KJIACCU(DUKAIIMN KUBOTHBIX, BUJI KAK OCHOBHYIO
CHUCTEMAaTHYECKYIO KaTErOPUI0, OCHOBHBIE CUCTEMATHUYECKUE IPYIIbI )KUBOTHBIX;

— TMPUMEHITH OMOJIOTHYECKHUE TEPMHUHBI U TIOHATHUS (B TOM YHCIIC: MUKOJIOTHS,
DKOJIOTHSl KWUBOTHBIX, OTOJIOTHsI, TAJCO300JIOTUS, TMapTeHoreHe3, pediekc)
B COOTBETCTBHH C ITOCTABJICHHOM 3a7a4eH;

— pacKpbIBaTh OOIWE MPHU3HAKH JKMBOTHBIX M IPHOOB, YPOBHH OpPTraHHU3AINH
’KUBOTHOT'O M TPUOHOI0 OpraHu3ma;

— CpaBHMBATb KUBOTHBIC TKAHU U OPTraHbl >KUBOTHBIX MEXIY COOOM;

— CpaBHMBATh CUCTEMbI OPTAaHOB MEXy COOO0M U ONpeeNsITh 3aKOHOMEPHOCTH
CTPOCHHS CUCTEM OPTaHOB B 3aBUCHUMOCTH OT BBITMOJHAEMON UMU (DYHKITUH;

— BBIBJIATH  MPUYUHHO-CIICJCTBEHHBIE  CBSI3M  MEXKIY  CTPOCHUEM,
KU3ZHEICATEILHOCTRIO U CPEIOM OOMTAHUS KUBOTHBIX M3yYaeMbIX CUCTEMAaTHUECKUX
TpyniL;

— BBINIOJHATH IPAKTHYECKUE U Ja00paTOpHBIC paOOTHI 110 MOP(OIOTHH TPHUOOB,

mo Mopdosoruu, aHATOMHW, (PHU3UOJOTMM ¥  TIOBEIACHUIO  >KMUBOTHBIX,
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UCCJIEIOBAaTENbCKHE padOTl B TOM YHUCIE C HCIOJb30BAaHUEM IPUOOPOB
Y UHCTPYMEHTOB LU (POBOI TabopaTopuu;

— YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXAY THUIIOM TIOJOCTH Tejla, THUIIOM
KPOBEHOCHOW U BBIJEIUTEIBHON CUCTEM;

— pacKpbIBaThb pOJb TPUOOB U JKUBOTHBIX B ECTECTBEHHBIX 3KOCHCTEMAax
M COOOIIECTBAX;

— HCIOJIb30BaTh METO/bI OMOJIOTHH: MMPOBOAUTH HAOIIOACHUS 32 )KUBOTHBIMU,
ONKCHIBATH OpPraHbl M CHUCTEMbl OPraHOB >KMBOTHBIX, MPOBOAMUTH MPOCTEUIINE

OMOJIOTHYECKHE ONBITHI U OKCIICPUMCHTHEI.

K koHIily oOydeHuss B 9 kJiacce mpeIMETHBbIE Pe3yJbTaThl M3yYEHUs] Kypca
BHEYPOUHOU aesTenbHOCTH «lIpakTuueckast OMogorus: TeOpus U MPaKTUKay JOJKHbI
oTpaxkaTh COPMHUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

— XapaKTepu30BaTh HAYKH O YEJIOBEKE U UX CBS3b C APYTUMU HAyKaMU;

— OOBSICHATH POJCTBO YEIOBEYECKUX pac, OCHOBHbIE ATanbl U (HaAKTOPHI
ABOJIIOLIMM YETIOBEKA;

— TPUMEHSATh OWOJOTHYECKWE TEPMHUHBI M TIOHATHS (B TOM  4YHUCIHE:
aHTPOTIOJIOTHS, MHUKpOdIIOpa, MHUKPOOMOM, MHUKPOCMMOWOHT, T'€H, TE€HEeTHYecKas
WHXXEHEpHsi, OMOTEXHOJIOTHUS, ajlielib, T€HOTHUII, (DEHOTUI, CKpEIIUBAHUE, MyTaIlus,
XpOMOCOMa, T€HOM) B COOTBETCTBUHM C TIOCTABJICHHOM 3a/1auei;

— MPOBOAUTH ONMKUCAHUE KIETKH, TKAHWU, OPTaHOB, CUCTEM OPTraHOB, OPTaHHU3MOB
0 BHEIIHEMY BHUY (M300paKeHUI0), CXEMaM;

— CpaBHUBATh KJIETKH Pa3HBIX TKaHEW, TPYyMI TKaHEH MEXIy co0oil, nenarhb
BBIBOJIbI HA OCHOBE CPABHEHHSI;

— CpaBHUBATb MUTO3 U MEWNO3;

— XapaKTepu30BaTh OCHOBHBIC TOJOKEHUS KJIETOYHOM TEOpUU, 3aKOHBI
I'. Mennens, 3akon Xapau—BaiinOepra;

— WCIOJIb30BaTh OMOJIOTMUECKUE MOIEIH ISl aHAIN3a OCOOCHHOCTEN CTPOSHUS

151 Q)YHKHHOHI/IpOBaHI/ISI OpraHOB U CUCTCM OPTaHOB YCIIOBCKA,

22



— OOBICHITH HEUPOTYMOPATIbHYIO PETYIISIIIHIO MPOLIECCOB KUZHEACITETbHOCTU
OpraHu3Ma 4YeJlOBEKa;

— CpaBHHBAaTh 0€3YCIIOBHBIE U YCIIOBHBIE PE(DICKCHI;

— pa3nuyaTth HACIEACTBCHHBIE W HEHACJICICTBEHHBIC (MH(EKIIMOHHBIC,
HenH(eKIMOHHbBIE) 3a00IeBaHMS YeI0BEKA, OOBSICHITH 3HAUCHUE MEP MPOPUTAKTUKH
B MIPEIyNPEKICHNN 3a00JI€BaHUI UEITOBEKa;

— OOBSICHATH NMPHUYMHBI HACIEICTBEHHBIX 3a00J€BaHUI YeIOBEKa, MPUHIIUIIBI
COBPEMEHHBIX OMOMEIUIIMHCKUX METOJOB, STUKH OMOMEANIIMHCKUX UCCIIeIOBaHUI;

— pematb KayeCTBEHHbIE M KOJIMYECTBEHHBIC 3a/a4YH, WCIOJIb3YysS OCHOBHBIC
MOKa3aTeld 3J0POBbs UYEJIOBEKA, MPOBOJAWTH PACUEThl W OIEHWBATH TOJYyYCHHbBIC
3HAYCHMUS;

— BJIAJIETh IPUEMaMH OKa3aHUs TIEPBOM IIOMOIIN YETOBEKY;

— WCTONB30BaTh METOABl OWOJIOTMHM TIPH  BBITIOJHEHUW TMPAKTUYECKUX
1 71a00paToOpHBIX pPadboT, B TOM uyucie paboT C HCMHOJIb30BAaHUEM MPUOOPOB
¥ MTHCTPYMEHTOB IIU(PPOBOH 1a60paTopun, U OOBSICHIATH UX PE3YJIbTATHI;

— coOmrogaTe mpaBuia Oe30macHOro Tpyaa Opu  pabore ¢ ydyeOHbIM
1 J1a0OpaTOpHbIM  O0OPYJIOBAHMEM, XHMHUYECKOM TMOCYJOH B  COOTBETCTBUU
C MHCTPYKIIHSIMU;

— OOBSICHATH 3HAUeHHE paboOT 1O pacmM(pPOBKE TEHOMOB pPa3IMYHBIX

OpPraHU3MOB, XapaKTEPU30BaTh IENIH U 33/1a4 OMOUH(POPMATHKH.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue
Ne | paspesioB u Tem kypca | KoanuecTso ®opma padoThbl/XapaKTepPUCTHKA
. IIporpamMmmHoOe conep:kaHmne
n/n BHEYPOYHOI 4acoB AesITeJIbHOCTH 00y4aroIuxcst
AeSITeJIbHOCTH
Pa3nen 1. BBenenue
1.1 | Beenenne 3 [uromoruss —  Hayka o  kierke. | CocTaBjleHHe KOMHKCOB O TIpaBUJIaX TEXHUKH
CoBpemeHHast KJIETOYHAs TeopHs. | 0E30MacCHOCTH TIPU  TPOBEACHUU J1abOPATOPHBIX
DyKapHOTHBIE U TPOKAPUOTHBIC KIETKHU. | U MPAKTHUUECKUX padoT.
Bupyconorusa. Bupycsl — HekieTouHas | JKCIEePpUMEHTAJIbHOEe H3yYeHHe:
(dopma. BupycHele 3a0051€BaHUs PACTCHUH, | — OCHOB MHMKPOCKOIIMH: TPUTOTOBIEHHE BPEMEHHBIX
JKUBOTHBIX, 4elloBeKa. MeToabpl Hay4YHOTrO MperapaToB U paboTa ¢ MUKPOCKOIIOM;
O3HAHUS B OMOJIOTHH. HpaBI/ma pa6OTBI — O(I)OpMJ'ICHI/ISI pe3yIbTaTOB pa60T[,1 C MHKPO-
CO CBETOBBIM MHKpPOCKONOM. BpemeHHbIE CKOTIOM
U TOCTOSIHHBIE MHKpompenapartsl. Mero-
JIMKa TPUTOTOBJICHUSI BPEMEHHBIX MHUKpPO-
npenapaToB
Hroro no pazaeny 3
Pa3nen 2. bakTepuu u apxeu
2.1 | Bakrepuu u apxeu 3 Muxkpobuonorust — Hayka o MuUKpoopranms- | JAuckyceuss Ha temy «Vcnonb3oBaHue OakTepuit
Max. OCOOCHHOCTH CTPOCHHSI MPOKAPHOT- | U apXeil B coBpeMeHHOM Mupe. HoBbie criocoOb».
HOM KieTKU. JKU3HENesATEeNbHOCTh OakTe- | IKCIepUMEHTAIbHOE H3yYeHHe:
puii: aBTOTpOo(HBIE M TeTepOTPOdHEIE, | — METONOB Ae3UH(EKINN U CTEPUITA3ALIIH;
a’poOHble W aHa’POOHBIC  OAaKTEPHH; | — Mopdonoruu GaKTEpUii HA MUKPOCKOMHYECKHX
(hopMBI KJIETOK OaKTepHid, POCT U Pa3MHO- npenaparax;
*KeHHE (CIIOPBI GaKTepHii). — *konoHmii OakTepui, BBIPAIICHHBIX METOJOM
[uanoGakrepuy, UX pOJb B MPUPOJE. OCaXIEHHUS Ha TOJIOAHOM arape
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Apxen, wux ommuusi oT bakTtepuil.
3HaueHne OakTepuil M apxeil B MPHUPOJE,
HBOJIIOIUHN M OMOTEOXMMHYECKHX ILUKIIAX

Hroro no pazneny 3

Paznesn 3. MHoroo0pa3sue OHOK/JIETOYHBIX JyKAPHOT

3.1 | MHoroo0pa3ue 2 MHoroo6pasue MPOCTECHIIMX: 3BricHa
OIHOKJIETOYHBIX 3eJieHasi, TpUraHocoma, JIsIMOnus, ameOa
yKapuoOT IIPOTEN W JU3EHTEpHUIHAsA, MaJSIpUUHBIN

ia3Moani, nHQy30pus-Typenbka, pajano-
nsipun U opaMuHUBEPBI, JTUATOMEH.
3aboneBaHusi, BBI3BIBAEMBIE OIHOKJIETOY-
HBIMH, UX NPOUITAKTHKA

Hrpa no npodrraktuke 3a00JIeBaHNA, BHI3BIBAEMBIX
Mapa3suTUIECKUMHU ITPOCTEUIIINMH.
JKCNepUMEHTAIbHOE H3y4YeHHue:

— OJIHOKJIETOYHBIX OPTaHU3MOB I0J MHUKPOCKOIIOM
Ha BPEMEHHBIX H (PUKCHUPOBAHHBIX MHKpPO-
npenaparax;

— JBW)KEHUSI H  KOJIMYECTBA  OJHOKJIECTOYHBIX
OpraHU3MOB.

Pemenue mpakTH4YecKHX 32724

Hroro no pazneny 2
Pa3nen 4. ApxenjacTuaHble, MU «PACTEHHSD
4.1 | boranuka—Hayka 1 CoBpemenHasi kinaccudukamusa. Cucrema-
O pacTeHHSIX TUYECKHE TPYIIIbL, BKJTFOYAIOIINE

pactenus. [lpumeHeHHe OOTaHUYECKUX
3Hanmii. [Ipodeccuu, cBs3zanHbie ¢ OoTa-

Hrpa «Bre16epu npodeccuror»

HUKOU
4.2 | OOmas opraHu3arus 2 OcoOeHHOCTH CcTpoeHHsT U MHOTooOpasue | Mcnmojib30BaHHe TPAKTHYECKHUX YMEHHUW 110 TIpHU-
PaCTUTEIIBHOT'O PACTUTCIIbHBIX KJICTOK. PacturenbHble | TOTOBJIEHUIO BPCMCHHBIX MUKPOIIPCIIapaToB.
opraHu3Ma TKaHU: CTpoeHue, QyHKIMH, MHOrooOpasue. | OCBOCHHE OTIEIBHBIX 3TAaloOB  OHWOJIOTHYECKOTO

PacTutenbHBId OpraHu3M Kak €IUHOE
nenoe. BUIon3sMeHeHus] OpraHoB PacTeHHI

sKcrepuMeHTa ((popmMyaupoBaHHUE LIE€TH, THIIOTE3bI,
pa3paboTka nm3aiiHa paboThl, 00paboTKa M WMHTEP-
IpeTanusi pe3yybTaToB, (OPMYIUPOBAHNE BHIBOJIOB).
ConocTaBlieHHE CTPOCHHSI PACTUTENBHBIX TKaHEH
¢ UX QYHKIUSIMH.
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IIpoBenenne uccjeq0OBaAHMIA:

— HccnenoBanme W aHaiau3 TOTOBBIX  MHMKpPO-
IIpenapaToB TKAHEH PaCTEHUI.

— HM3ydeHnue CTpOEHMSI PpACTUTEIBHBIX  KJIETOK
Ha I'OTOBbLIX U BPEMCHHBIX MUKPOIIpCIIapaTax.

— HabGmogenue mnpouecca Imia3moiid3a M JerJias-
MOJIM3a B PACTUTCIIbHBIX KJIICTKAX II0A MHUKPO-
CKOIIOM.

— H3ydenwne cTpoeHUs OPraHOB PACTCHUI HA >KHBBIX
o0BeKTax U repOapHbIX oOpaszax

4.3 | CnopoBbie pacTeHHUs Anprosoruss — Hayka o0 Bojopocisix. | I[IpoBeneHne mcciieoBaHUii:
Bonopocau — HeTakcOHOMHYECKas Irpymma. | — M3yuyeHne OCOOCHHOCTEH CTpOSHUs 3EJICHBIX,
JKu3zHeHHble [HMKIBI 3€JeHBIX, OypbhIX KPAaCHBIX, XapOBBIX U OypPBIX BOJIOPOCIEH.
M KpacHbIX BOJOpOCIEH Ha IpuMepe | — N3ydeHne 0COOCHHOCTEH CTPOSHHS KyKYIIKHMHA
XJIAMHJIOMOHAJbI,  KJIaJo(popsl,  YJIbBHI, JpHA U c(arHyma.
CHHPOTHPBL,  Xapbl, nopdupsl. Ilpowc- | — Usyuenme ocobGeHHOCTEH CTpOeHMs —IUIayHA
XOXKJICHUC BBICIINX PACTCHUI OT XapOBBIX OyJIaBOBUJIHOT'O, XBOII[a MOJIEBOIO M IIMTOBHUKA
BOJIOpOCJICH. MY?KCKOTO
[InaynoBuanbie. OCOOEHHOCTH KU3HEH-
HOTO IMKJa TIUlayHa OyJaBOBHUJIHOTO.
Penyxmus rameToura. ITanmopot-
HUKOBUHBIE. KusHeHHBIN UK
MarnopoTHUKA  IIUTOBHUKA  MYKCKOIO
Y XBOILIA [TOJIEBOTO

4.4 | CemeHHBbIE pacTeHHUS HpeBuue CEMEHHbIe MAMoOpPOTHUKHU. | IKCNMEPUMEHTAIbHOE U3yUYeHue:

Pa3HooOpa3ue roinoceMeHHBIX: XBOWHBIE,
CaroBHUKOBbIC, THUHIKOBBIE, T'HETOBBIE.
LIBETKOBbIE  pacTeHus.  Pa3HooOpasme
nBetkoB. lI[Berenme. PaszButme wmuKpo-

— O0COOEHHOCTEH BHEIIHETO CTPOCHHSI BETOK, XBOM,
IIMIIEK W CEeMSH XBOWHBIX (€JIb, COCHA,
JIMCTBEHHUIIA);

— Mopdonorun 1BeTKa;
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n wmeracnop. Paborer C.I'. Haammna.
JKM3HEHHBIN HUKII [IBETKOBBIX PACTEHUMN

— CTPOEHMS 3aBS3U LIBETKA U CEMANOYKH 10 MUKPO-
CKOIIOM;
— CTPOEHUSI IIOJA0B U COTUIOANH

Hroro no pazneny

9

Paznen 5. CTpoeHne H KU3HEACATCJIbHOCTh CCMCHHBIX paCTeHPIﬁ

5.1 | [ToGer u mobGeroBbie 2 [ToGer. MetamepHoctb. Pa3zHooOpa3zue | IIpoBeneHne MccaeT0BaHMIA:
CHUCTEMBI noberos. PasnooOpasue modek. Mopdo- | — Hsydyenue wmopdosnoruu mnobera Ha  IKUBBIX
gorus  crebns.  AHatoMus  cTeONIs. pacTeHUsX.
Ctpoenne CTeOas MBYAOJIBHBIX M OJHO- | — V3ydeHHe CTPOEHHs IOYEK PACTEHHIA.
JONBHBIX pacTeHuid. Pacronoxenue mpoBo- | — zyuenue 0CcOoOeHHOCTEeH aHATOMHUYECKOr0o
JILIUX TKaHeH CTPOEHMsI CTEeOJII NBYJOJIBHBIX W OJHOJIOJIBHBIX
TPaBSAHUCTBIX PACTEHUH.
— W3zyuenue crpoenust cTediis JPEBECHOIO PACTEHMUS.
— HW3yuenue TpaHcnopra B pacTeHHAX
5.2 | Jluct 3 Pa3nooOpasue nuctbeB: GOpMbI JTUCTOBBIX | leMOHCTpanus ONbBITOB!
IUIACTUHOK. AHATOMUS TUCTa. Me30QuIIL. | — BhigejeHHe [UTMEHTOB JIACTA Ha  [IPUMEpPE
[InacTunapl, NUIMEHTBI, COCTaB KHJIOK CIIUPTOBOM BBITSDKKU XJIOPOPUILIA;
mucta. CBETOBBIE W TEHEBBIE JIMCThA. | — 00pa3oBaHHME Kpaxmala B 3€JI€HBIX JHMCTHAX
Tpancnupanuss ¥ Ta3000MeH, BIIUSHUE Ha cBety (¢purypsl 0. Cakca).
BHEIIHUX ycinoBui. Dortocuntes. Kocmu- | TIposenenue ucesieqoBanmii:
ueckast poiib poTocuHTE3a — Hzyuenne MopQonorum JIMCTa HAa  KUBBIX
00BbEeKTaX WK repOapHbBIX 0OpasIax.
— HccnenoBaHue aHaTOMUM JHMCTa C  [OMOUIBIO
CBETOBOI'0 MHKPOCKOIIA
5.3 | Kopenb u KopHEBbIE 2 Anatomuss kopHa. CrTpoeHue KOpHA | JleMOHCTpanMu:

CHUCTEMBI

Ha T1omepeyHoM cpe3e. BcackiBanue
U TIPOBEJCHHE BOJBI M MHHEPAIbHBIX
BemiecTB. KopHeBoe naBneHue. Beipa-

— Orpacranue NpUIaTOYHBIX KOPHEW HAa IpuMepe
JucTa 6ErOHUN/CEHIIOINN/YepEeHKa CMOPOIUHBI.

— HOCTyHJIeHI/Ie BOJblI K3 IIO4YBbI, HarHeTarolias
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IIMBaHUE PACTEHUI METOJOM THAPOIIOHUKU
1 a3POIIOHUKHU

CUJIa KOPHSI.

IIpoBenenune ucciaeg0BAHUIM:

— HW3yuenne Mopdosioruu  KOpHS Ha  KUBBIX
00BEKTaX.

— HM3yueHne aHATOMHYECKOTO CTPOCHHSI KOPHS
Ha rOTOBBIX MUKpOIIpenapaTax.

— H3yueHue CTpOEHHs KOPHEBBIX BOJOCKOB.

IIpoekTHas aeATELHOCTD:

— BripammBanue pacTeHuilt METOIOM THAPOTIOHUKH

5.4 | BereratuBHoe 2 Knonuposanue pacrenuii. Mukpokiio- | [IpoBeaeHne McciaeT0BaAHHMI:
Pa3MHOKEHUE PaCTECHUI HAJIBHOE pasMHOKeHHE pacTeHuil. [louBa. | — MeToapl  MUKpPOKIOHAJIBHOTO  Pa3MHOXKCHUS
B.B. Jloky4aeB, pa6otsl o mouse. [Lmomo- pacTeHUH.
poane [IO0YBbI, ynoOpenws. Arpo- | IIpakTHuecKas JesTeJbHOCTD:
TexHu4eckue npuemel. CeBoo6opoT — Ilpumenenue croco0oB BEr€TaTHBHOTO
pa3MHOXKEHUS Ha IPUMEPE KOMHATHBIX paCTEHUM.
— CocraBnenne ceBooboOpoTa I  MECTHOCTH
HAXOX/ICHUS IIKOJbI
5.5 | Knaccuduxkarms 2 OnHonoNbHBIE W ABYJIOJBbHBIE pacTeHus. | Pemnenue 3amad:
LIBETKOBBIX CemelicTBa  IBYZOJBHBIX:  30HTHYHBIC; | — OmpejaelieHne  NPUHAMICKHOCTH K  KIAcCy
CceMelcTBa  OOHOAOJIBHBIX:  aMMapUiIu- LIBETKOBBIX PaCTeHUM (IBPUCTUYECKHUE 3a1aUH).
COBBIC, OPXHIHBIC. HukopacTtymme | — 3anuck (hopMyIIBl IIBETKA IO >KHBBIM OOBEKTaM,
U KyJIbTYPHBIE TIPE/ICTABUTEIIA CEMEHCTB, KJIACCH(UKALHSI TUTOJIOB HA )KUBBIX O0BEKTaX.
HUX 3HA4CHHUC B IIPUPOAC U JUIA 1CJI0BCKA — YCTaHOBJIEHUE B3aMMOCBSI3M MEXIY CTPOCHUEM
LBETKOBBIX PpAaCTEHUH M  CHUCTEMaTHYECKOU
MIPUHAJIEKHOCTHIO.
IIpoBeneHue uccsaen0BAHUIL:
— Omnpenenenne npeAcTaBUTENECH CeMENCTB
Hroro no pazaeny 13
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Pa3znen 6. Dkosnorus pacrenuii. Pacrennsi B mpupoaHbIX c00011IeCTBAX

6.1 | Dxojorus pacTeHHH. 3 DKOJIOTHYECKUE TPy pactenuii. | Pemenue 3aga4 Ha HaX0XJIeHHE Mep NPOYUITAKTUKH
Pactenus Pusocoepa. Muxkopusa. 3eseHble | U JIeueHUs 3a00JIeBaHUIN pacTeHUH.
B IIPUPOAHBIX ynoOpeHus. IIpoBenenne uccjIeIOBAHMIA:
coo01ecTBax buoneHnos. JloMuHupyromue BUIBI | — M3yyeHue OCOOEHHOCTEH CTpOEHHUsI pacTeHUi
pacrenuii. PacturenbHple coOOIIECTBA. pa3IUYHBIX 3KOJIOIrMYECKUX IPYIIIL.
®nopa. Bzaumocss3b opraHu3Mos. DKCKYpPCHH:
Hudexunonneie 3a00neBanus PACTEHUM: | — M3yueHue (QUTOLEHO3a MECTHOCTHU
BUpYCHbIe (TabayHas Mo3auKa), TPUOKOBBIE
(MyyHucrtass poca, pyKaBuyMHA), OakTe-
puanbHbIe (MOKpas THWIb). VMMyHUTET
pacrenuii. Ilpodunaktuka u  JeueHue
pacteHui
Hroro nio pazneny 3
Pa3zgen 7. PacTuTenbHblil MUP U 1eSITEJbHOCTH YeJI0BEKa
7.1 | PacturenbHbI MUD 3 OTanbl pasBUTHS PACTUTEIBHOIO MHpPA. | IKCKYPCHU:

1 ACATCIBbHOCTH
YCJIOBCKA

JKu3Hp pacTeHuil B BOJE, BBIXOJ Ha CYIIY,
JTanbl pPa3BUTUA HA3EMHBIX PaCcTEHUH

OCHOBHBIX  CHCTEMAaTHYECKUX  TpyMI.
Punnodwute. [lameoborannka. OxaMeHe-
JIOCTH, OTHEeYaTKH. « KUBbIE HCKOAEMBIE»
Cpely COBPEMEHHBIX PaCTEHUM.

LenTpbl MHOTOOOpA3MUsl ¥ POUCXOKICHHS
KyJIbTypHBIX pacteHuid no H.. BaBunosy.
Cenexnusi 1 OGMOTEXHOIOTHS.

[IponoBonscTBeHHAst 0€30MacHOCTh, OaHKH

CEMSH.
OcobenHoctr TrOpOJICKOM (IropsI.
3aHOCHEBIE " a0opuUreHHbIC BUJIEL.

— B mapk w/nim ckBep 1Mo U3y4eHHI0 0COOCHHOCTEH
PaCTUTEIBHOCTH.

— B Ouonormueckwii w/miam KpaeBeT4ECKUU My3eit
[0 M3YYEHHUIO D3BOJIIOIMU PACTEHUH U aHTPO-
IIOr€HHOI'0 BO3/IEUCTBHSI HA PACTUTEIILHBIN MUP.

IIpoBenenne uccaeIOBAHUM:

— H3ydeHune COpPTOBBIX OCOOCHHOCTEH KYJIbTYPHBIX
pacTeHuil.

IIpoekTHast aeATEIbHOCTD:

— ¥YX0J 32 KOMHAaTHBIMHU PAaCTEHUSIMU.

— CocraBneHue IMETHI U3 PaCTCHUN ONPEIEIICHHOU
MECTHOCTH
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CUHaHTpPOMHEIE, COpHBIE pacTeHus.
Wutponynentsl.  O3seneHenue.  llBero-
BO/JICTBO

Hroro no pazneny 3

OBLIIEE KOJIMYECTBO 34

YACOBI1O NIPOI'PAMME
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8 KJIACC

HaunmeHoBaHue
Ne | paszgenoB uTem kypca | KonuvectBo dopma padoThl/XapaKTePUCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPO4YHOM 4acoB JIeSITeJIbHOCTH 00y4arouXxcst
AesITeJIbHOCTH
Paznen 1. I'pu6bl 1 rpu6onoi00HbIe OPraHu3Mbl
1.1 | I'pulsr 2 Muxkonoruss — Hayka o rpubax. | [IpoBeaenne mccieT0BaHUMI:
1 rpubono1o0HbIe 3uromuneTsl. OCHOBHBIE YEPTHI CTPOEHUs | — I3ydeHue CTpOeHHUs IIECHEBBIX TPHOOB: MyKopa
OpraHu3Mbl Ha MpuMepe MyKopa. Y TICHULIHJLIA.
AckomuneTsl. OCHOBHBIC YePThl CTPOCHHSA | — Jf3yueHHe CTPOCHHS JIMIIAHHUKOB (Ha repOapHbIX
Ha npuMepe neHunuiia. OQHOKIETOYHbIE 06pasnax u MUKPOIIPErapaTax).
acKOMHULETh! — AposokH. [TapasuTndeckue IIpoBenenne  IKCHEPHMEHTAJIBHBIX  HCCJIEN0-
ACKOMHMLETBI — BO30YJMTENH CHOPBIHBHY, | pammii:
Mapuid, MYYHUCTOH — pOCBI.  BasuiMoO- | _ pyavueppe — BimsHMSL  BHEIIHHX  (PaKTOPOB
munersl.  [lapasutnueckme — Gasuauo- Ha TIPOIIECC PA3MHOKEHHUS APOSIKEIL;
MHIIETHl — TOJIOBHEBBIC, P >KaBUUHHBIC, .
— OIIEHKa  KayecTBa  BO3AyXa  IPUIIKOIBHOMN
HEKOTOpBhIE TpyTOBBIE. MmuKopH3a, ee
TEPPUTOPHUU C TTIOMOIIBIO JTUXCHOWHIUKAIIUN
3Hauenue. Oommunetsl. [lapazutndeckue
OOMMIIETBI Ha Ipumepe (GUTODTOPHI.
Jlumaiauku.  3HadueHWe B OPUPOAE
U IeATEeNIbHOCTH 4esoBeka. MuaukaTopHas
POJIb INIIATHUKOB
Uroro no pazneny 2
Pa3zpnen 2. )KuBoTrHble
2.1 | 3oomorusi — HayKa 1 OO6mue u criermanbHble pasaensl 30omoruu. | Urpa «l[lpumymail npodeccuioy.
0 JKUBOTHBIX OO6mme u cnenuanbHble MeTOAbl n3ydeHus | [IpoekTHasi 1eATeJbHOCTD:
3o0iorud. CBs3p 30050TMH ¢ ApyruMH | — CocTaBieHHEe PEKOMEHIAIMi 10 cOOpy 300JI0TH-
HayKaMu, MC,Z[PIHI/IHOP'I u CCIIBCKHUM YeCKHUX KO HHCKI_II/II>’I
XO3SICTBOM.
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3HaueHue 300JIOTUYECKUX 3HAHUN

st 4enoBeka. [lpodeccun dyenmoBeka,

CBSI3aHHBIE C 300JI0THEN

2.2. | OcoOEeHHOCTH CTPOCHUS 1 MmuorokietouHoctb. Tkanu >KUBOTHBIX | Urpa «Ornpenenenue OpraHOUJI0B KJIETKU
KUBOTHOM KJIETKH nu ux @QyHkoud. Opragsl M CHUCTEMBI | 10 WUTIOCTPAIUSAM U MUKPO(OTOrpagusm».
opranos. ®opma Tema, cuMMmerTpus, | [IpoBeneHne HcCIIeTOBAHMIA:
pa3Mephbl Tela KUBOTHBIX — HccnenoBanne  KJIETOK  MOJ ~ MHKPOCKOIIOM
Ha BPEMEHHBIX MUKpOIIpenaparax.
— H3yuyeHue TKaHEN )KUBOTHBIX.
Pemenne 3KcnepuMEeHTAJBHBIX 3a/1a4 Ha OIpe-
JieJIeHUe TUIa TKaHU
Hroro no pazneny 2

Pa3znen 3. CTpoenne u Ku3Henq

CATCJABbHOCTD )KMBOTHOI'0O OpraHnmima. OpFaHI/Ii}MeHHLIﬁ YPOBEHL OpraHv3anuu KU3HU

3.1 | [Iutanue y >KMBOTHBIX 1 DHIOIUTO3 B HK30LIUTO3. IIpoBeneHne  IKCIEPUMEHTAIBHOIO  MCCJIE0-
KiietouHoe M MONOCTHOE NHILEBApPEHUE. | BAHHS:
OBomONMs NHMIICBAPUTEILHON CHUCTEMBL | — M3y4eHHWE MHMTaHWsS aMeObl IOJl MHKPOCKOIIOM
OCOOeHHOCTH THUTAaHUS PACTUTEIBHOSIHBIX (BUpTYaIbHO WM PEaIbHO)
U XUIIHBIX dKUBOTHBIX
3.2 | Tpancnopr 1 IlonocTn Tema: nepBu4YHasA, BTOpH4YHAasdA, | [IpoBeaeHUe MCCIeT0BAHMIL:
Y )KUBOTHBIX Mukcouenb. @OyHKIMM TIOJOCTH Tela. | — M3ydeHne CTPOEHHUS DPUTPOIMTOB JISTYIIKH,
Bo3HUKHOBEHHE TPAHCIIOPTHON CHUCTEMBI. OTUIBI M 4YeJOBeKa  IO0JI  MHUKPOCKOIIOM
CBs13b THIIA KPOBEHOCHOM CHUCTEMBI U THIIA Ha (PUKCUPOBAHHBIX MUKpOIIpenapaTax.
MOJIOCTH Tejla. DBOJIOLUS KPOBEHOCHOHN | — M3yueHue cTpoeHus cepiia MIEKOIUTAIOUIEro
CHCTEMBI IT03BOHOYHBIX
3.3 | Ipixanue 1 Hcnonp3oBanue KUCIOpoAa >KUBOTHBIMU. | PelleHue  3BpHCTHYECKHMX 3aJa4 1[0  TeMme
Y )KUBOTHBIX Hudbdysusi. Jbixanue B BOOHOH, | «/IpixaHue».
Bo3AymHON cpexe. JKaOpbl, Tpaxeu, | [IpoeKTHAsi JeATEIHLHOCTD:
JIETKHE. — Wsrorosnenue moaenu Jonnepca
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OBoronus JIbIXaTEJIbHOU CHUCTEMBI
y IO3BOHOYHBIX
3.4 | Beinenenuve Ocmoc. OcMmorunyeckoe nasienue. | [IpoBeneHne  3KCNEPUMEHTAJIBHOIO  HCCJIENO-
Y )KUBOTHBIX OBOJIIOIMS ~ BBLACJIUTEIBHON  CUCTEMBI | BAHMSA:
Y OKUBOTHBIX, TYJIOBHUIIHBIC M Ta30BbIC | — M3y4EHME SIBJICHUS OCMOCA Ha IIpUMeEpe KapTodests
no4yku. CBs3b CTPOCHMS BBLACIUTEIBHOU
CHUCTEMBI C TUIIOM IIOJIOCTH TeJla
3.5 | Onopa u aBIKEHHUE Tunel  ckenmeTa: NEIUIUKYJA, THAPO- | JleMOHCTpauMs CBsI3U OMOJIOTUU U (PU3UKH.
y ’KMBOTHBIX CTaTUYECKUM CKEJEeT, HApY>KHbIM U BHYT- | [IpoBenenune mcciieq0BaHuUii:
peHHuWit  ckener.  Peryar.  Peiyaxknble | — M3yueHne XUTHHOBOTO MAHIMPSI Y PEYHOTO paKa.
KOHEYHOCTH. CTPOCHNE MBIILILL. — H3yuenue CTpoeHMs KOCTEH NTHIIBI
JIBH>KeHUE B BOAE, B BO3JyX€E, 110 BO3AYXY.
ITonxvemnas cuna. Tuimel nonera
3.6 | Perymsuus Paznpaxkxumocts. IlepBuyHOCTh ryMopans- | Pemnenne 3aga4 Ha HEPBHYIO U I'yMOPaJIbHYIO
KU3HEIEATCIIbHOCTH HOM perymsamuu. OCOOCHHOCTH 3HJO- | PETyJIALHIO.
y ’KMBOTHBIX KPUHHOM  pEryJsluu. OcobGennoctu | [IpoBeaeHne  IKCHEPUMEHTAIBHBIX  HMCCJIEI0-
HEPBHOW pEryJsiMu. DBOJIIOIMS HEPBHOMN | BAHMIA:
CHCTEMBI y OECHO3BOHOYHBIX. DBOIIOLMA | — peakius HHGY30pHil Ha COJIb;
HEPBHOM  CUCTEMbI Y  TO3BOHOYHBIX. | — peakius J0XKIEBOrO YepBs HA Pa3IpaskKeHHUE;
BesyciioBHbIC 1 yCIIOBHBIC peICKCh — H3y4YEHHE IIOBEICHUSA COLMAIIBHBIX HACEKOMBIX
(MypaBbeB, uen);
— ¢QopmupoBaHne ycloBHOro peduexkca y axBa-
PHYMHBIX PBIOOK
3.7 | Pa3amHOXeHHe Tunsl pa3Butus kuBOTHbIX. Hacexomsie | [IpoBenenune mcciie10BaHUMIA:

U pa3BUTHUE )KUBOTHBIX

C TOJHBIM ¥ HEMOJHBIM pPa3BUTHEM.
JKuBOTHBIE C IPSIMBIM Pa3BUTHEM

— HM3yueHne CTpoeHUs JIMYMHKA  HAcEKOMOI'o
Ha MPUMEPE MYYHOI'O YEPBA.

— H3ydenne kykonku 06abouku

Hroro no pazneny
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Paznen 4. PaznooOpa3ue ;KUBOTHBIX

4.1 | IByxcioiiHble Tun Kumeunononocrusle. Perenepanus. | [IpoBenenne  3KCHEPUMEHTAJIBHBIX  HCCJIE0-
JKUBOTHBIE Pednexkroproe mnoBenenue. JKU3HEHHBIN | BaHW:
uukil KHIIeYyHONMOJIOCTHRIX Ha IPpUMCPC | — M3YUYCHHC CTPOCHHUS U KHU3HECACATCILHOCTU THJPHI,
Cuuponnnbix u I'uaponHbIX — HU3YyYCHHE  XHMMYECKOIO  COCTaBa  CKejeTa
KOJIOHHMAQJIBHBIX KOPAJJIOBBIX MOJIUIIOB
4.2 | Tpexcnoiinsie O6mmii 1aH crpoeHuss TpexcioiHbiX | Urpa no teme «TpexcroiiHble KUBOTHBIE»
YKUBOTHBIE JKABOTHBIX.

[Iporonedppuanu u MeTaHeQPUANH.
[1epBUYHOPOTOCTH M BTOPUUHOPOTOCTh

4.3 | Tun [1nockue yepBu [Tnanapust — cBOOOAHOXKUBYIIMN MIocKui | [IpoBeneHne Hcc/Ie0OBAHMIA:
4epBb. [Ipucnocobienne mIOCKuX 4epBer | — M3yueHne — KHU3HEICSATEIBHOCTH,  BHEIIHETO
K mnapa3utusMmy. JKU3HEHHBIE IUKIIBI U BHYTPEHHETO CTPOEHHUS NPECHOBOJHBIX IIOCKUX
IIUPOKOr0  JIGHTENd, CBHHOIO  LIETHS YyepBeit
U SXMHOKOKKA.
[IpodpunakTuka 3apa>keHUs MapasuTHYeC-
KMMHU TJIOCKMMU YEpBAMU

4.4 | Tun Kpyrisie yepBu Hemaronwr. Jlunbka. YKuszHenubiii 1wk | CroaeTHasi urpa «lIpodmnakTika reTbMUHTO30BY»
YEJIOBEUECKOM acKapuibl M  OCTPHIIBI
nerckoi.  Ilpodumnaktuka  3apakeHus
acKapua030M U 3HTEPOOHO30M

4.5 | Tun Konpuatsle yepBu OcoOenHocT  cTpoeHUs: U >ku3He- | [IpoBeneHne HcCiIe0OBAHMIA:

ACATCIIbPHOCTHU KOJIbYaThIX '—ICpB@ﬁ.

MHoroo6pa3ue Koap4aThIX YepBei

— H3ydeHue BHYTPEHHEIro CTPOEHHS JOKIAEBOIO
YepBs Ha TOTOBBIX MUKpOIIpenaparax.

— H3ydeHue BHENIHErO M BHYTPEHHETO CTPOCHUS
MEIULIMHCKOMN MUSBKH.

— V3ydyeHne CTpOEHUS MHOTOIICTUHKOBBIX YEPBEH.

IIpoBeneHne HIKCNEPUMEHTAIBLHOIO  HCCJIEI0-

BaHMA:
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— u3y4yeHue pedIeKTOPHOTO MOBEACHUS J10KIEBOTO

4epBs
4.6 | Tun Mosttocku Penykuus LIEJTOMHAYECKOMN nosocty: | [IpoBenenune ucciaenoBaHuii:
OPUYMHBI U MocIeAcTBus. PazHooOpasue | — M3yueHue BHEIIHENO M BHYTPEHHETO CTPOCHHMS
MOJUTIOCKOB:  OpIOXOHOTHE, JIBYCTBOp- JIBYCTBOPYATOT'O MOJUTIOCKA.
1aThIC, TOJIOBOHOIUE — H3ydeHue BHEIIHETO W BHYTPEHHETO CTPOECHUS
OpIOXOHOT'Or0 MOJUTIOCKA.
— M3ydeHue BHEIIHEro M BHYTPEHHETO CTPOEHHUS
rOJIOBOHOT'OI'0 MOJUTIOCKA.
— H3yudenue cTpoeHus: pakoBUH MOJUTFOCKOB
4.7 | Tun YneHuctoHorue OcHoBHbIE TpynIibl YJIEHUCTOHOTUX. HUrpa «Hapucyii Hacekomoe».
Kitacc Pakoobpa3Hsie. IMocranoBka: «IloOynp muenoi: OO0BSCHHU, KyJa
Kiracc IMaykooGpa3Hebie. JIETETh, C TOMOIIIBIO MYETUHOTO TAHIIA.
Paznoo6paszue PakooOpasubeix u Ilayko- | IIpoBeneHne McciieqoBaHmii:
00pa3HBIX. — Omnpexgenenve MNpenCTaBUTENIEH  pa3IMYHBIX
Knacc Hacekomsbie. buonorudyeckuii cMbici OTPAZIOB M CEMENCTB HACEKOMBIX C HCIOJb-
MHOFOO6pa3I/I$I KOHe‘IHOCTeﬁ, POTOBBIX 30BaAHUECM OnpeﬂeHHTeneﬁ
arrapaToB, TUIIOB Pa3BUTUA Y HACCKOMBIX.
OCHOBHBIE OTpsAbI HACEKOMbIX. Colanb-
Hble HAaceKoMble. 3HAUEHHE HACEKOMBIX
B IIPUPOJIE U ISl YeJIOBEKa
4.8 | Tun Xopaosbie O6mmit  mman  crpoeHuss  XopIoBbIX. | [IpoBeaeHne Hcc/IeT0BAHMIA:
IToaTun I"'onoBoxopaoseie. JIaHLIETHUK — WM3ydenue BHENIHETO U BHYTPEHHETO CTPOECHUS
JAHIIETHHKA Ha (PMKCUPOBAHHBIX MIpenapaTax
4.9 | PaznooGpasue OOmmii tmaH ctpoeHusi [lo3BoHOUHBIX | BUKTOpHMHA 00 OCHOBHBIX rpymmax [103BOHOYHBIX
Y SBOJIFOLIUS KUBOTHBIX. OTHenbl HEPBHON CHUCTEMBI. | JKUBOTHBIX
[103BOHOYHBIX Ckerner.
JKMBOTHBIX OcCHOBHBIE TPYIIIBI I103BOHOYHBIX.

BecuentocTHbie u I‘ICJ’IIOCTHOpOTLIC
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4.10 | Hapxnacc Peiobr Tunsl yemyn po16. JKaOepusiii anmapat. | IIpoBeaenne Hcc/IeI0BAHMIA:
bokosas nmunus. Jlydenepeie u sonacre- | — M3ydyeHHe CKelleTa KOCTHBIX M XPSIIEBBIX PHIO.
nepsie peiobl. MHOrOOOpasue peid — Ompenenenue Bo3pacta pbid Mo Yemrye.
— H3ydenue pazHooOpasusi peiO
411 | Amdpubuu, IIpennoceiikn  BbIXOJAa  ITO3BOHOYHBIX | [IpoBeeHne WMcCJieI0BaAHMIA:
WM 3eMHOBO/IHbIE Ha cyury. PoruakHas KOHEUHOCTh. CKeeT, | — M3ydyeHne BHEIIHErO M BHYTPEHHErO CTPOECHHUS
OTIACIIbI IIO3BOHOYHHUKA 3CMHOBO}1HI>IX. JIATYIIKHM UM TPUTOHA.
Pasnenenue kposu y Am¢pubuii (aprepu- | — N3zyuenue ckenera JSTYIIKA.
TbHBIA KOHYC). PONb MENIOCTHOTO amia- | _ Msyuenne MHAMBHAYANBHOTO PAa3BUTHS 3EMHO-
para nins neixanus. Heorenus y Ampubuit BOJTHOTO
4,12 | AMHHAOTEL. ITpucniocoOneHust >KUBOTHBIX K KU3HM | [IpoBeneHne McCiIeI0BAHMIA:
[Ipecmpbikaromuecs, Ha cynie. 3apojbllIeBble OOOJOYKM M HX | — M3ydyeHHe BHEINHErO M BHYTPEHHErO CTPOEHUS
nim Pentunnmn ¢ynkaun. 'pyanas kmerka. JIBumxeHue SITIEPULTBI.
y pentunuid. Ta3oBele TOYKH. MHOro- | — W3y4eHune CKeneTa sAIepHIbl
oOpasue [IpecMbikarommxcs
4,13 | Iltum: IIpucnocob6nenue nrun k nosety. Ilepss. | IIpoBexenne MccaeI0BaAHMIA:
PasBuTHne nepa, cTpykrypa nepbeB. THIBI | — 3ydeHune CKeleTa ITHIBL.
nepbeB. OCOOEHHOCTH B CTPOCHUH CKETIETA. | — M3ydeHne BHENIHETO CTPOEHUS U  TEPHLEBOTO
IleBka, npsxka. Kunnb. Bo3ayniabie Menku TIOKPOBA TITHIL.
U napaOpoHXW. MexXaHu3M JIBOWHOTO | _ V3yueHne CTPOCHNUS Siila ITHLL
neixanus. Ctpoenue siina. @opmMupoBaHue TpaKkTHYecKast AeATeAbHOCTD:
SIANEBBIX 000m04eK. IToBegeHnne U MHOTO- | OnpefiesieHye BUOB TITHI[ 1O TOT0CaM
oOpa3zue mTulg
4.14 | Mnekonuraronme dopMupoBaHue LIEPCTH. Crpoenue | Urpa «Hakopmu xuBoTHOE» (3yOHas (opmyna).

Bosioca. Turmel Bonoc. CanbHbIE U TTOTOBBIE
JKene3bl. 3yOHasi cucTema: CBs3b 3yOHOM
CUCTEMBI C TUTIOM nuTaHusl. OcoOeHHOCTH
CTPOCHHSI THUIIEBAPUTEIILHOH  CHUCTEMBI
Yy PaCTUTEILHOSITHBIX ~ MJICKOITUTAIOIINX.

IIpoBeneHue uccsea0BAHMIL:
— H3ydenue cTpoeHus yeperna U 3yOHOU CUCTEMBI
Pa3IUYHBIX MJIIEKOTTUTAIOIIUX.

— H3ydeHue pazHOOOpa3usi MIIEKOIHUTAIOIINX.

— H3ydeHue cTpoeHust cKeleTa MIICKOIUTAIOIINX
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Huadparma.
HEPPOHBI

ATBBEOJISIDHOE  JIBIXaHHE.

TYJ'IOBI/IHIHBIC IIOYKH u

mitekonuTarommx. OCoOCHHOCTH HEPBHOM

cUCTeMBbl MJekonuTaromux. PdopmMupo-

BaHUC INIALICHTHI. OcobeHHOCTH IancH-

tapHoro nuranus. Cucrema  MIJIEKO-

mutatomux.  IlepBo3Bepu.  CymuyaTbie

MJICKOIIUTAIOMIKC. HJ'IaI_[eHTapHLIC MIJICKO-

MATAOIIIHE. CoBpemenHast cucrema
MJIEKOTTUTAFOIIIX
Hroro no pazaeny 19
Pa3znes 5. DBooLMs ¥ 3KOJIOT U s KUBOTHBIX
5.1 | DBomonus 2 DBoroNHs OECIO3BOHOYHBIX M MO3BOHOY- | ONUCcaHMe KXUBOTHBIX MPUPOIHBIX 30H 3EMIIH.
Y KOJIOTHSI >KUBOTHBIX HBIX )KMBOTHBIX. Cpeia oOuTanus 1 3koj0- | [IpoBeeHHe MCCIIEI0BAHMIA:
rudeckas Huma. OCHOBHBIE DKOJIOTUYECKHE | — M3yueHme cocraBa UM CTPYKTYpPbI IPHPOIHOTO
3aKOHBl. 3aKOH ONTHMYyMa. 3aKOH JIMMH- cooO1ecTBa.
TUPYIOIETO  (hakTOpa. 3aKOH OKOJOTHU- | — Ce30HHBIE SBICHHUS B )KM3HH JKMBOTHBIX
YeCKOM WHAMBHUIYAIbHOCTH BHIOB. [lmaHk-
TOH, HEKTOH, 6eHTocC. [IpuMeps! anantanuii
K  Ha3eMHBIM  YCJIOBHSIM  OOUTaHHUS.
[IpaBuno Annena. IIpaBuno beprmana.
AJanTaliiy )KUBOTHBIX K IIOYBEHHOU Cpejie
obutanus. [lapazuTusm. OKTOmapa3vTHI
Y DHJOMApa3UThI
Hroro no pazneny 2
Pa3zpnes 6. JKuBOTHBIE M YeJIOBEK
6.1 | )KuBoTHBIC U UYeNOBEK 2 Benenue npomeiciia ;KMBOTHBIX Ha OCHOBE | [IpoBeieHne WMcCJIe0BaAHMIA:

HAay4HOI'O moaxonaa. O,Z[OMaIJ_IHI/IBaHI/Ie

JKUBOTHBIX. Jlukue TIpeku  JTOMallHuX

— HM3ydenne HacEKOMBIX — BpEIUTENEH CEIbCKO-

XO3SIICTBEHHBIX KYJIBTYD.
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*knBOTHBIX. Cenekuus. I[loponsl. HMckyc-
CTBEHHbIH 0TOOp. JKMBOTHBIE CEIBCKO-
XO34MUCTBEHHBIX yroauii. lITueBoacTBo.
JKuBotHOBOICTBO. JKMBOTHBIC-BPEUTENH,

— Habmroaenus 3a nTuaMu B TOPOACKOI cpeje.
I[IpoBeneHne IKCIEPUMEHTAIBHOIO  HMCCJIENO-
BaHUSL:

— OIICHKA CTETICHU 3arps3HCHUS BOJIBI IIPU TOMOIIH

MeTo/bl OOpBOBI C >KMBOTHBIMH-BPEIIHU- OMOWHINKAINH;
TenssMu. CHHAHTPOIIHBIE BUABI )XKMBOTHBIX. | — oreHKa CTEeIeHn 3arpsA3HEHHS BO3/TyXa
Anantanust )KUBOTHBIX B YCJIOBHUSIX TOPO/Ia IpH TTIOMOIIY GHOMHIUKAIIMN

Hroro no pazneny 2

OBHIEE KOJIMYECTBO 34

YACOB ITIO ITPOI'PAMME
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9 KJIACC

HaumeHnoBanue
Ne | pasmesioB m Tem kypca | KougectBo dopma padoTbl/XapaKTepPUCTHKA
n/n BHEYPOYHOM 4acoB Mporpammnoe coxepikanie JIeSITeJIbHOCTH 00y4arouXxcst
AesITeJIbHOCTH
Paznea 1. Beenenne
1.1 | Beeaenue 1 Cucrema OMOJIOTUYECKUX HayK, | BUKTOpMHA 0 OMOJIOTHYECKUX HayKaxX
HU3y4arommx YEJIOBEKa: LUTOJIOT U,
TUCTOJIOTHS, HAMOPHOJIOTHS, TEHETHKa,
AHTPOIIOJIOTHS, ~ aHATOMHUS  YEJOBEKa,
(¢uzmonorust yejgoBeKa W JPyTrHe MeIu-
LIMHCKHE HayKH.
IIpodeccun, cBsizaHHBIE C  HayKamu
0 YEeJIOBEKE.
[lepcriekTuBBI pa3BUTHS 3HAHUNA 00 opra-
HU3ME YEJIOBEKE U €ro CBs3SX C OKpYy-
JKAIOIIE cpeson
Hroro no pazneny 1

Pa3znen 2. O6uruii 0630p KJIETOK U TKAHEi YejloBeKa

2.1

OOMEH BelIEeCTB
KaK OCHOBA KU3HU
YyeJI0BEKa

2

XHUMHYECKOE  CTPOEHHE, OCOOEHHOCTH
1 GyHKIUU OENKOB, JIUIIUIOB, YIJIEBOOB,
HYKJIEUHOBBIX
KYJISIPHBIX CO€IUHEHUMN.

AT® — yHuBepcanbHasi JHEPreTHUYECKAs
BaJIIOTa KJETKU. Perymsauus OeskoBoro,

YIJIICBOIHOTO, JTUNUIHOTO oOMeHa. [Ipsmbre

KHUCJIIOT W  HH3KOMOJIC-

u oOpaTHble CBsS3U B peryisanuu. Pois
(epMEHTOB M TOPMOHOB B TpoIeccax
obmena BemiecTB. Hapymenus Owo-
XMUMHUYECKHX TPOILIECCOB B KIIETKE

IIposenenne
BaHUA:

IKCIMEPUMEHTAJILHOTO  HCCJIeN0-
— BAUsSHUE (EPMEHTOB TMOHKEITYJJOUHON IKEJIe3bl
Ha SIMYHBIIA OEJIOK.

HpaKTquCKaﬂ ACATC/IBbHOCTD:
- Onpez[eneHI/Ie ABUTAaMHUHO30B, T'HIIO- W THUIICP-
BUTaMHWHO30B 110 OITMCaHHUIO
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2.2

[Muromorus

Mmuoroo6pa3ue kJieTok u ux auddepeH-
nuamnusi.  OMOpHUOHAIBHBIE  CTBOJIOBBIE
KJIETKH, WHIYIUPOBAHHBIE  IUIIOPHUIIO-
TEHTHBIC CTBOJIOBBIC KIJIETKH, CTBOJIOBBIC
KJIETKH B3pOCIioro 4enoBeka. Kietounwie
KOHTAaKTbl. MOJIEKYJISIpHBIE OCHOBBI OTBETA
KJIeTOK Ha curHajbl. IloHsSTHE KJIETOYHOM
ru0enn. JIMMUT KIIETOYHBIX JICJICHMIA,
ofImiee TMpeACTaBIICHWE O  CTapCHUH
Ha KJIETOYHOM M MOJICKYJISIPHO-OMOJIO-
ruyeckoM  ypoBHe. OOiiee IOHATHE
0 PaKoBOW TpaHCHOPMALIMU KIICTOK

IIpoBenenne uccieoBaHUA:

— IIpocmoTp DIIEKTPOHHO-MHUKPOCKOITMYECKUX
dotorpaduii mpemapaToB CTPOCHUSI  KJICTKHU
1 MCEXKKJICTOYHBIX KOHTAKTOB.

I[I/ICKyCCI/Iﬂ Ha TCEMbI: MCEPCICKTUBLI ITPHUMCHCHUA

CTBOJIOBBIX KJICTOK, OTHYCCKHC HpO6HeMI)I

2.3

Tunse! TkasEN
OpraHu3Ma 4ejioBeKa

XapakTepucTrKa u KJ1accuukanuu
snutenueB. HepBHass TKaHb: HEHUPOHBI
u Heupornus. CtpoeHne W (GHU3UOIOTHS
HelipoHa. [loTeHIan mokost U MOTEHIIAAT
JCHUCTBUS. ITpoBenenue HEPBHOTO
umItyinbca. Knaccudukanus u MexaHU3MBbl
pabotsl cuHancoB. HelipomeuaTopsl U X
peuentopsl. MblllieyHast TKaHb: CKeJIeTHAs,
cepedHas u rJTajKast. Ctpoenue
COKpPATUTENBHOIO armmapara IONEpPEeUHO-
MO0J0CaThIX MBIIIILI. MonekysipHbie
MEXaHU3Mbl COKpAILIEHUsI U pacciiabiaeHusl.
®duznonoruss BO30yAMMOCTH U  COKpa-
THUMOCTH TJIQIKOM MBIIMICYHONM TKaHMU.
CoeguHuTenbHAS TKaHb: CBOIICTBA,
pa3IuyYHbIE TUNHI KJIETOK, XapaKTEPUCTHUKA
MEXKJIETOUHOro BemiecTBa. Knaccuduka-

ST COEMUHUTEIBHBIX TKaHEH: COOCTBEHHO

Pemrenue mpakTHYecKHX 3aa4 Ha ONpeJeeHUE
THIA TKAaHU HA MUKpOIIpernapare
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COEJIMHUTENIbHbIE TKaHU, TKaHW BHYTPEH-
HEW cpenpl, XpsueBas TKaHb, KOCTHas

U Jpyrue

Hroro no pazneny

Pa3nen 3. HepBHasi cucrema

3.1 | HepBHas cucrema

[IpoBomsimyie MMyTH COMHHOTO  MO3TA.
AHaTOMHS TOJOBHOI'O MO3ra: MpPOJOJIrO-
BaThlii MO3T, CTBOJ MO3ra, CpEIHU,
MPOMEXKYTOUYHBIHN, epeanuii mo3r. Ctpoe-
HUE MO3KE€YKa M  KOpbl  OOJIBIINX
nonymapuii.  LleHTpbl  comaTuueckoit
W BET€TAaTUBHOW CHUCTEM B NEHTPAIBHOMN
HEepBHOU cucreme. PediiekTropHOe KOJIBIIO.
Hetiponnas ceth. Kiaccudukanuu peduiek-
COB: MOHO- U  MOJMCUHANTHYECKHE,
Oe3ycCIJIOBHBIE, YCIOBHBIE M npyrue. Poib
uccienosanuii M.II. IlaBnosa. @yHKIMO-
HanbHble cuctemsl [1.K. Anoxuna. Mcnosns-
30BaHUE TMPHUHIMNA PaOOThl HEWPOHHBIX
cereil B HCKYCCTBEHHOM HHTEJUJIEKTE.
Heitponerenepauun ¥ COBpPEMEHHBIE
METOJIbl MX JeueHus. | emaTosHuedanu-
yeckuid Oaprep. MeToasl Hccieq0oBaHUS
MO3TOBOH aKTUBHOCTH U CTPOCHUS CTPYK-
Typ HEPBHOW CHCTEMBI: SJEKTpOdHIEe(a-
norpadusi,  perucTpanus  aKTUBHOCTH
pPa3IMYHBIX OTJIEJIOB MO3ra, MarHUTHO-
pe3oHaHcHasi ToMorpadusi, KOMIbIOTEpHAS
Tomorpadust

IIpoBenenue ucciae0BaHMA:

— HMByueHune rucTosornyecKkux npenapaToB OpraHoB
HEPBHOW CUCTEMBL.

— OpueHTUpOBOYHBIH  peduiekc Kak  pediekc
CpEeJHero Mo3ra.

IIpoBenenne JKCIEPUMEHTAJIBHOIO  HMCCJIENO-

BaHHUA:

— TENIUHI-TECT:  ONpPENENICHHE  IICUXOMOTOPHBIX
CBOMCTB HEPBHOU CUCTEMBI,

— (dopmMupoBaHHE YCJIOBHOTO pediekca 3padka
YeJIoBeKa

Hroro no pazneny
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Pasnen 4. CencopHble cHCTEMBbI

4.1 | CeHCOpHBIE CHCTEMBI

Knaccudukanmst peunentopoB: 3KCTEPO-
peLenTopsl, HHTEPOPELENTOPHI, IPOIPHO-
peLenTopsl, MEXaHUYeCKHe, TeMIlepaTryp-
HblE, XHMHYECKHEe, OOJIeBbIE U Jpyrue
peuenTopsl. duU3nyecKHe W XUMHUYECKHUE
OCHOBBI BochpusaTus cBera. CrpoeHne
cetuatku. IlpoBenenue u oOpaboTka
3pUTENIBHOIO  CUTHaJa.  AKKOMOJAIus.
buHOKynsipHOE  3pEHHE. Hapymenus
3peHHs U UX MPUYMHBL 3a00J1eBaHus Tiasa.
MexaHu3M BOCHpHUATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBsi3pb ILIEHTpa ciyxa
U ueHTpa peuu. Hapymenusa cioyxa u ux
MPUYUHBI

HpOBeneHne IKCIIEPUMEHTAJTBHOI'O HCCJIea0-
BaHUA:

onpezeneHrne (GOKyCHOIO PACCTOSHUS 310POBOTO
rJ1a3a v Mpu HapyILISHUSX 3PEHHUS;

— OTpereNeHne 30HbI CIIENOro MTHA;

— m3ydeHue paboThl BecTUOYJSIPHOTO —ammapara
npu nomouy npoosl Pombepra;

— HaJIbIIC-HOCOBAasd np06a

Hroro no pazneny

Pa3zgen 5. DH1oKkpuHHasA cucreMa

5.1 | DHnokpuHHas cuctema

Knaccupukanust penentopoB TOPMOHOB.
MonekyasipHble MEXaHHU3MBl  JEHCTBUS
FOPMOHOB Ha KJIETKU-MUILIEHU. OHJIO-
KpUHHAas byHKIMSA TUIoTazamyca.
IN'unoranamo-runoguzapHas CHCTEMA.
Hapymienus, cBsizaHHbIe C THUIO- U THIEp-
(GyHKIUAMU TOPMOHOB. Buabl caxapHoro
nabera U uUX ocioxHeHMs. Kierounas
Tepanuss B JIEYEHUM  DHJOKPHUHHBIX
3aboneBanuil. Ilpoume oprassl, Bblae-

JIAOIHE TOPMOHBI

IIpoBenenune ucciaeIOBAHUSA:

— HM3ydyeHume  TUCTONOTMYECKMX  IpenapaToB
SHJOKPUHHBIX OPraHOB.

Bukropuna Ha ompesieieHne  3a0o0JeBaHUMA

IpU THUNEP- U TUNO(YHKIUHU JKeJle3 SHIOKPUHHOMN

CHUCTCMbI

Hroro no pazneny
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Pasgen 6. [loBeaenue

6.1 | [loBenenue 2 [Tpocretimme YCIIOBHBIE pednekcol. | [IpoekTHasi IeATETBHOCTD:
WNucTpyMeHTanbHOoe u  1pyrue (opmel | — MexaHn3M BOSHHKHOBEHUS YCIOBHOTO pediekca
obyuenusi. Ilenb. MotuB. Peduexc. (Ha pa3MUYHBIX TPUMEPAX).
ITorpe6nocTs. Peduiexc nenu no Ilanosy. | [IpakTnyeckas AeATEILHOCTD:
Huuamuyaeckuit crepeotunt. UMOpUHTHHT. | — CocTaBleHHE CXeMBbl 0e3yclIOBHOrO pediekca
DUKCUPOBAHHBIE KOMIUIEKCHI JIBUKEHUM. (comMaTHYecKOro WJIM BETeTaTUBHOTO) IO OIH-
Koruurtusnusie (GyHKIMHN HEpPBHOM CaHUIO
cucteMsbl. Ponb pasHbIX OT/IEI0B T'OJIOBHOTO
MO3ra B pErysilud JBHIKEHUW, CHa
U OOJPCTBOBAHHMS M JPYTUX CIOXKHBIX
npoiieccoB. MexaHu3Mbl BO3HHKHOBEHHUS
sMmoumil. HelporymopanbHas peryssinus
I10JIOBOTO IIOBEJICHUS
Hroro no pazneny 2
Pa3znen 7. OnopHo-aBUraTeIbHbI annmapar
7.1 | Koctu 1 Hapymenus CTPOEHUS ckenetHol | IIpoBenenne uccaeT10BaAHMS:
CHUCTEMBI. Bo3spacTHsie U3MEHEHUs, | — M3y4yeHue HapyeHus CKeJleTa 110 PeHTT€HOBCKUM
OCTEOIOPO3. TpaBMBIL. 3a0osieBaHMS CHUMKAaM
OTIOPHO-/IBUTATEJILHOTO aIapara, CBSI3aH-
Hble ¢ mpsMoxoxkaeHueM. CoBpeMeHHbIe
WHBAa3UBHBIE M HEWHBA3HBHBIE METOBI
Je4YEeHUsl:  MPOTE3UpPOBAHUE  CYCTaBOB
U MEXKIO03BOHOYHBIX JUCKOB, UCIIPABJICHUE
KPUBH3HBI TIO3BOHOYHUKA U JIPyTHe
7.2 | Mbrubt 1 Ponp cnimHHOrO Mo3ra, Mo3keuka U Kopbl | [IpakTHueckasi 1esiTeJIbHOCTD:

OONBIINX TOJYyMIApUKA B  COBEPIICHHUHU

B mwkeanit. OCHOBHBIC MBIIIIIBI  TCJIa

yenoBeka. HauOonee pacrnpocTpaHeHHbIE

— OkazaHue MepBOi MOMOIIU TPU MOBPEXKICHUN
CKeJIeTa Y MBbIIIILI.
Hrpa no okazaHuro 1IepBOM TOMOITH
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TpaBMBbI MBIIIIEYHOM CUCTEMEI U MECTOObI UX

PO UIAKTUKY. Atpodus MBIIIII,
MIPUYUHBI U JICYCHHE
Hroro no pazneny 2
Pa3zpnes 8. KpoBeHocHasi m iuM@aTnyeckasi CHCTEMbI
8.1 | OcobGeHHOCTH CTPOCHUS 1 DNeKTpoKapANOrpaMma. Hapymenus | IlpoBenenue uccieqoBaHusi:
1 (QYHKIIMOHUPOBAHMS paboTsl cepaua. I'unepronnueckas | — Omnpenenenue a3z cepaeuHoro mukna mo DK
CepACUYHON MBIIIIIIBI 0OJIe3Hb, CepAcYHas HEIOCTATOYHOCTbD,
aTepOCKJIIepO3  KOPOHAPHBIX  COCY[IOB,
MH(}APKT MUOKapAA.
[lIyaTHpOoBaHWE, aHTUOIUIACTHKA, KJIETOY-
Hasg Tepamus W Jpyrue COBPEMEHHBIC
METO/Bl JICUCHUSI CEpPACUHBIX OOJIe3HEH.
TpaHcIutanTaust cepana
8.2 | KpoBenocHas 1 Crpoenne creHok cocynoB. Cucremnas | [IpoBenenne mccieT0BaHUA:
u umpaTHIecKas peryyisinyst  apTepUaIbHOTO  JIaBJICHUS | — 3ydeHHE THCTOJIOTMYECKHX IIPENapaToB COCYIOB.
CHCTEMBI ¥ Jpyrux I1apaMeTpoB KpoBH (0apo- | [IpoBeaenre  3KCHEPHMEHTAILHON0  HMCCJIEI0-
pediekc, xemopedsieKC W TaK Jajiee). | BaHUs:
AnaromMuss  TUM(ATUYECKOW  CHCTEMBI: | — U3MEPEHUE apTEPUATILHOIO JABIIEHUSA U IIyJIbca
auMQaTHIECKAe COCYAbl U TUMQpaTHICCKHES
y3iubl.  [IpuumHBl  OBHJKEHUS  KpPOBU
U JTUMQBI IO COCyaaM
8.3 | Bayrpennss cpena 1 Mexanusmbl nonaep:kanust BHyTpeHHeH | [IpoBeneHune ucciie10BaHMsA:
opraHu3Ma cpenbl opranusma (romeocrtasd). CBA3b | — AHaIU3 Pe3yJbTaTOB MCCIEIO0BAHMI KPOBH U MOYH

BOAHO-COJICBOI'O oOMeHa U TKaHEBOM

dbopmyna.
KpoBeTBopeHue 1 Opranbl KPOBETBOPEHHUSI.

xkuakoctu. JlelkonurapHas

Mecta tHOenu pas3mudHBIX (POPMEHHBIX
371eMEeHTOB KpoBU. IlepenuBanue mia3Mmsl,
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SPUTPOIIMUTADHOM U TPOMOOIIUTAPHOU
Mmaccel. bydepHast GyHKIMS T1a3Mbl KPOBH.
Paznuunble dhopmBI reMOTJIOOMHA.

Perymsaus CpOACTBa reMoryio0oMHa

K KHCIIOPOIYy

Hroro no pazaeny

Pa3znen 9. UMmmyHHasi cucTema

9.1

NmMmyHHast cuctema

3nauenue padot M.M. Meunukosa, I1. Op-
JUXa WU JIPYyTUX YUYEHBIX M0 H3YyYEHHUIO
MMMYHUTETa. MeXaHU3Mbl BPOKIECHHOTO
uMmmyHurera. IlpuoOpeTeHHbIE  HUMMY-
HHATET:  KiIaccupukanuss  JUMEGOIHMTOB
M ydacTHe pa3HbIX rpynn JUMGOIUTOB
B npuoOpeTeHHoM uMMmyHuTeTe. [loHsATHS
aHTuTeNna W aHtureHa. llpeseHranus
aHTUreHa. Bakiuusl ¥ ChIBOPOTKU. Opratbl
IIEHTPaJIbHOU AMMYHHOU CHUCTEMBI.
OtpunarenbHasl U MOJOKHUTEIbHAS CEIICK-
nus B co3peBaHuu T- u B-nmumdoumrtos.
Peakiuu runep4yyBCTBUTEIBHOCTH, B TOM
yucie ameprud. OCHOBBI  TpaHCIUIAH-

TOJIOI'NH

IIpoekTHas JeATEILHOCTD:
— CocraBiieHH€e cX€Mbl BOSHUKHOBEHHUSI UMMYHHOT'O
OTBETA.

Pemenne CUTYAllMOHHBIX 3aJ1a4

Hroro no pazneny

Pazgen 10. /IpIxaTeJbHAsi cCHCTEMA

10.1

I[BIXB.TCJ'H:HB.H CUCTCMa

HocoBeie monoctu. Hocoriorka. Poto-
rinotka. ['opranb. dusnonorus mpoiecca
JIIXaHUsl, POJIb MJIEBPAIBLHOM >KUIAKOCTH,
mradparMbel, MEXKpEOSpHBIX H  APYTHUX
mbi. CypdaktaHT. DmacTudeckas Tsra

IIpoBenenne  JKCIEPUMEHTAJIBHOIO  MCCJIENO-

BaHMA:

— HW3MepeHHe 00XBaTa rpyAHOI KIETKH B COCTOSTHUM
BJIOXA U BBIJIOXA;

— OHpeaACICHNEC YaCTOThI JAbIXaHMA;
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JIETKHX. Hupexnmnonssle OOJIE3HH, | — BIIMSAHHE pa3IMYHLIX (PAKTOPOB HA YACTOTY
Mepelatouecs 4epe3 BO3IyX, M IPOUHe JIBIXAHMUS,
3a00JIeBaHUsI OPTaHOB JIbIXaHWsS. Brusaue | _ criporpadust
TabaKOKypEeHHsI Ha OpraHbl JbIXaTeIbHOMN
cucTeMbl. AcTMa, OOCTPYKTUBHBIE 3a00J1e-
BaHHUS JBIXaTCIbHOW CHCTEMBI

Uroro no pazneny 1

Pa3nea 11. [InmeBapuTenbHasi cucTeMa

11.1 | [MumeBapuTenbHas 2 ®duznosorus nuieBapuTenbHon cucteMsl: | [IpoBeieHHe  IKCMEPUMEHTAJIBLHOIO  MCCJIEN0-

crucTteMa pacuieruieHue OCNKOB, JIMMMUIOB, YTJie- | BAHUS:

BOJIOB, HYKIEUHOBBIX KHCIIOT IO JA€H- | — u3ydeHue JCHCTBUS CIIOHBI HA Kpaxmal;
CTBUEM  (DEPMEHTOB,  CEKPETHPYEMBIX | — n3yueHne (EepMEHTOB HKellyJka Ha  OeJok
pa3HBIMU OTJIEJIaMU  IHIIECBAPHUTEIIBHOM KyPUHOTO SifIa;
CHUCTEMBI. XHMHUYECKHH COCTaB CHIIOHBI, | _ SMyIIBrausi PACTUTEIBHOTO Macla.
KEITyNOTHOTO  COKa,  TMOJLKEITYNOTHOTO | Jiyekycens «UTo Takoe queta?y
COKa, XEIT9H, COKa TOHKOW KHWIIKHU. Poib
KUIIIEYHOH MHUKPOGIOPHI I YeTOBEKa.
Heundexnuonusle ©W  ayTOUMMYHHBIC
3a00J1€BaHUsI  CUCTEMbl  ITMIIEBApPEHUS.
[Ipenynpexnenne MHPEKIUNA U MUIIEBBIX
oTpaBieHuii. PacctpoiicTBa mnHIIEBOrO
TTOBEICHMSI

Hroro no pazneny 2

Pazgen 12. BeigeaureapbHass cucTeMa

12.1 | BrinenurenpHas 1 dusunosoruueckue nporeccsl hopmupona- | [IpoBenenne uccjieT0BaHMsI:

cucreMa HUS BTOPUYHOM Mouu: ¢uibTpanus, | — M3ydeHne rucToIOrHYeCcKUX IpernapaToB pa3sHbIX

peadcopOuus, ceKperus.
Ponp mouku B peryssiiuu apTepuanibHOro
3aboneBanus

JaBJICHUS. OopraHoB

Y4aCTKOB ITOYKH, MOYCTOYHHKA, MOUYCBOI'O ITY3bIPA
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MOYEBBIJICTTUTEIILHON CUCTEMBI, UX MPEeIy-
MpeXKACHUE. UckyccTBeHHast MoYKa.
Hnanns. TpancrmaHTanus MOYKH
Hroro no pazneny 1
Paznea 13. IlosioBasi cucrema
13.1 | ITonoBas cucrema 1 Menctpyanpnbiii nuki. HepsHas u rymo- | IlpoBenenune uccienoBaHusi:
panpHas peryisauus  paboTel  OPraHoB | — M3ydeHuWe rUCTOJIOTMUECKMX MIPENapaToB.
MOJIOBOM CHCTEMBI. IInanupoBanue | JIumcKyccHs o IMOJIOBOM BOCITUTAHHH
OEpEMEHHOCTH, METOAbl KOHTpAIICIIIHH,
npeAUMILTaH TAIIMOHHBII CKPUHUHT,
SKCTPAKOPIIOPaJbHOE  OIUIOJOTBOPEHHUE.
bepemennocts u naktauus. 3aboneBaHus,
HEepPEeAAOIINECs TTOJIOBBIM IIyTEM
Uroro no pazneny 1
Paznen 14. Koxka u ee npon3BoaHbIe
14.1 | Koxa u ee 1 Cnou  osmuumepmuca. Croun  nepmsl. | [IpoBeaeHHe  IKCIEPUMEHTAIBLHOIO  HCCJIEN0-
TIPOM3BOTHBIE IMonkosxxHas YKUpOBast KJIETYATKA. | BAHHSA:
IIpon3BoAHbIE KOXH: HOITH, BOJOCHL | — HCCICJAOBAHWE THUILHOW M JIaJIOHHOW CTOPOHBI
3a00sieBaHUsl KOKU M UX MPEIyNPEKICHUE. KHUCTH TIPU TOMOIIIH JIYTIBL;
IMpopunakTika w©  nHepBas  NOMOIIb | — N3y4YCHHE YYBCTBUTECIHLHOCTH HA Pa3HBIX Y4aCTKaxX
IIpU  TEIUIOBOM U COJHEYHOM YyJapax, pyKH
0’Korax ¥ 0OMOPOKEHUSIX
Hroro no pazneny 1
Pa3znen 15. Axjantanum opraHu3zMa 4ejioBeKa
15.1 | Amanramnuu opranu3zMa 3 TepMoperyisinius: poidb KOKH U cocynoB. | Pemenne  3agau:  oOCyXKIeHHWE — aJalTHBHBIX
YyeJioBeKa l'mnoranamyc  kak  LEHTpP  HEWpO- | MEXaHU3MOB OpraHU3Ma.
TYMOpPAJIBHOM pEeryyisiiuyd TemjIooOMeHa. | PelleHne CHTYalMOHHBIX 3a1a4
IloBenenueckue amantanuu. AganTaluu
K HHM3KMM KOHUEHTpALMsAM KHUCIOpOJa
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n rTunokcuu. Perynsius moTpeOneHus
KHUCII0pO1a TKaHSAMHU, APUTPONOI3.
Ilepecrtpoiika MeTabon3Ma KJIETOK
B YCIOBUM THUIOKCHUH. AjanTanuu
K HEJOCTAaTKy pa3JIMYHbIX MUTATEIBHBIX
BEILIECTB.

OHepreTuyeckass  (QPyHKIHUS  TJIMKOTeHa
B MEYEHU U JIMOUJOB B KUPOBOW TKaHMU.
IMopsimox HCIIOJIb30BaHMS 3a1acoB
MUTATEIbHBIX BEIIECTB B OpraHU3Me.
ITepectpoiika MeTaboIm3Ma KJIIETOK
B ycloBusix ronomaHus. llupkagHbie
putMbl. BriusHME NPOAOIIKUTENBHOCTH
CBETOBOTO JHS Ha HEUPOryMOpaTbHYIO
peryisinuto. TpenupoBku. Ponb gusznyec-
KOM aKTMBHOCTH B COXPaHEHHUH 310POBbS
yesjoBeKa. AjanTaluu K HEBECOMOCTH.
[Tepectpoiiku meTabonu3Ma B YCIOBHUSX
HU3KOM  TpaBHUTaIlMH,  NOpodUIaKTHKA

HCIraTUBHBIX HOCJICI[CTBI/Iﬁ

Hroro no pazaeny

Paznen 16. N'enernka 4dejioBeka

16.1

I'eneTnka 4yenoBeka

OmnpejienieHue reHa U ajuiessi, T'eHOTHUIIa
u ¢enorumna. [loHATHE TOMO- U TreTepo-
3UroThl. 3akoHbI MeHaend. Bzaumoneii-
CTBUE ajuielie. MOHOTeHHBIE U TIOJIU-
TeHHbIe TTpu3Haku. KpoccuHroBep u clier-
JICHHOE  HacJIeJIOBaHHUE. MexaHU3MBI

IIpoBenenne uccieoBaHus:

— I/ISY‘ICHI/IG MO)IH(l)HKaHHOHHOﬁ HU3MCHYMBOCTH.

— IlocTpoenne BapuallMOHHOW KpPHUBOIL.

IIpakTHyeckasi AesITEJIbHOCTb:
— Hapucyit numo Oyaymiero peGeHka.
Pemienne reHeTmYecKMx 3aaad,

B TOM 4YHCIIC
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onpezaeneHus nojia. [TogoBbie XpOMOCOMBI
W ayTocoMmbl denoBeka. HacmemoBanwue,
CHCIUICHHOE C MOJOM. M3MEHYHBOCTE:
HacleACTBEHHAss W HEHACJIeICTBCHHAs.
IIpumepsl HEHACIEACTBEHHBIX U3MEHEHUN
(Mmomudukanuit). Knaccudukanms Hacae-
CTBEHHOI.

I'eaHble, XpOMOCOMHBIE W TCHOMHBIC
3a00J1€BaHUsl, MPUMEPHI 3a00JIeBaHUH.
[Nonynsiuunonnas renetuka. [lonsitue reno-
dhoHna.

Pacnipenenenue dacToT ajienei B TOIYy-
nsnuu. 3akoH Xapau—BaiinOepra.
Pemenne reneTudeckux 3aaad.
Menuiackas ~ reHetuka.  [locTpoenue
POJIOCIIOBHBIX MPU aHAITU3E ONPEICTICHHBIX
MPU3HAKOB. POJIb reHETHYECKUX aHAIU30B
npu IJTAHUPOBAHUH u KOHTPOJIC
O6epemerHocTH. CEeKBEHHPOBaHUE T'€HOMA.
buonndopmatrueckue MHCTPYMEHTBI
aHanm3a reHOMOB. MeTo/Ibl HalTpaBJIeHHOTO
U3MEHEHUS T€HOMOB OpraHu3MOB.
T'eneTnueckas WHKECHEPUSL. I'enomHOE
peAaKTHpOBaHUE. JTUUYECKUE ACTICKTHI
BHECCHHUS W3MCHCHUM B T€HOMEI
pa3sIUYHBIX OPraHU3MOB, B TOM YHCIIE
YyeJIOBeKa

OJIMMITMAAHBIX, HA PA3HBIC (I)OpMI:I HacCJICAOBaHMUs.

JucKkyceuss O BHEAPEHWH TEHHOW HWHXXEHEPUU

B JKU3Hb 4YCJIOBCKA

Hroro no pazaeny
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Pa3nen 17. Aurponorene3

17.1

AHTpOnoreHes

YHuKanbHbIE NPU3HAKA TOMUHUIL.

Pyka, npucnoco6iieHHass K U3rOTOBJICHUIO
W IPUMEHCHUIO OPYyAui Tpyaa.
Bricokopa3BUTHIi MO3T': TEHICHIIUN
B JBOJIIOINH, YHUKAJIBHBIC YEPThI, MOP(O-
JIOTHYECKHE OCOOCHHOCTH.

CxoAcTBa W pa3nuuusi 4EJIOBEKA U YEJO-
00e3bsH:

BEKOOOPa3HBIX aHATOMMSI,

3M6pPIOJ'IOFH$[, 6I/IOXI/IMI/I$[, IIOBCJCHHUC.

Hlumnanse kaxk Ommkaimuili  KUBOM

POACTBCHHUK YCJIOBCKA. 3BOJ’IIOIII/I$I

YeJIOBEKOOOPa3HBIX 00€3bsH

IIpoBenenne ucciie0BaHUsA:
— CpaBHEHUE KHCTH YEJIOBEKa W MPUMATOB.

— CpaBHeHuUe yeperna YejoBeKa 1 yepena HuMnaH3e

Hroro no pazaeny

2

Paznen 18. YenoBek u okpy:Kkamomas cpeia

18.1

Yenosek
U OKpYy>Karoiasi cpeaa

2

3aBHUCUMOCTD 3A0POBbA YCJIIOBCKaA

OT COCTOSIHHUSI ~ OKpYyXarollell  CpeJbl.
MuKpoKIUMAaT KWJIbIX MOMeELEeHUun. Tpya
yenoBeka. dusnonorus Tpyaa. 3A0pOBbE
YeJ0BEeKa KaK COLMaJbHAs LEHHOCTb.
DaKTOpHIL, HapyILIarome 310POBbE:
TUMIOIMHAMUS, KypeHHe, yIoTpebieHue
QJIKOToJIsl, HAapKOTUKOB, HECOAJaHCHUPOBaH-
HOE€ TUTaHWe, CTpecCc. YKpEIUIEHHE
310poBbsi. KynbTypa OTHOIIEHHS K COO-
CTBEHHOMY  3J0pPOBBIO U  3I0POBBIO
OKpYXKarIMX. AHTPONOTEHHBIE BO3IECH-

cTBUS Ha cpeny. Hapymenue kpyrosopota

I[IpoBenenne HKCIEPUMEHTAIBHOIO  HMCCJENO0-
BaHUA:

—  ompeieleHHWE  TeMIepaTypbl,  KOJHUYeCTBa
KHCJIOPOJIa U YIIIEKUCIIOrO ra3a B Havyaje ¥ B KOHIIE
ypoka B KaOwHeTe OWOJOTHMH TIPU TIOMOIIH
JaTYHNKOB.

Juckyccuss O  palMOHAIBLHOM  HCIIOJB30BAaHUU
pecypcoB
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BEIlECTB B Ouochepe. AHTPONOreHHBIN
KpPYrOBOPOT. DKOJIOTMYECKHE KPU3UCHI U UX
IIPUYUHBL. Kossomtonus odmecTBa
U npuposl. PanioHanbHOE IPUPOIONOIIb-
30BaHUE. 3HAUEHUE OXPAaHbl OKpYyKaroUleh
NPUPOJHOM  Ccpeapl Ul  COXpaHEHUs

YCJIOBCUYCCTBA

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB ITO ITPOI'PAMME
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