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PaGouass mnporpamma Kypca BHEypouHOUl aestenbHOCTH «lIpakTrueckas
Ouomnorus: Teopus W npakThka» (naisee — [IporpamMmma) BKIIIOYAET MOSCHUTEIHHYIO
3aMUCKYy, COAEpKaHUEe OOy4YeHUs, INIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS MPOTPAMMEI,

TEMATUYCCKOC IIJIAaHUPOBAHUC.

INOACHUTEJIBHASA 3AIIMCKA

O0mas xapakTepucTHKa Kypca

PabGouass mporpamma kypca BHeypouHOU nearenbHOCTH «[IpakTuueckas
OHMOJIOTHA: TEOPUS U MPAKTUKA» COCTaBJICHA JJIA 7—9 KJIacCOB Ha OCHOBE MOJIOKEHUN
U TpeOOBaHUI:

— ¢enepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIapTa OCHOBHOTO
oOmero oOpa3oBaHus (YTBEpKIAEH NpHKa3oM MMUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287) (nanee — ®I'OC OOO0);

— (enepanbHoii  00pa3oBaTENbHOM  MPOrpaMMbl  OCHOBHOTIO  OOIIIETO
oOpa3zoBanus (yTBepiKJIeHa MpHUKa3oM MwuHHUCTEepCTBa MpocBemieHus Poccuiickoi
deneparuu oT 18 Mas 2023 r. Ne 370) (manee — @OIT OO0).

[Ipu pa3paboTke mporpaMMmbl HCIOJIB30BAIUCH CIECAYIOIINE HOPMATUBHBIE
JIOKYMEHTHI:

— VYka3 Ilpesunenta Poccuiickoit @eneparun ot 28 deppans 2024 r. Ne 145
«O Crparernu Hay4YHO-TEXHOJIOTHYECKOTO pa3BuTHs Poccuiickoit denepanumny;

— KoMrutekcHblli  1m1aH ~ MEpPONpPUSATHM 110 TMOBBIIIEHHUID  KayecTBa
MaTEMaTU4YECKOTO M €CTECTBEHHO-HAYyYHOTO 0Opa3oBaHust Ha mepuon g0 2030 roma
(yrBepkneH pacnopsbkeHueM IIpaBurensctBa Poccuiickoit denepannu ot 19 HOsSOps

2024 r. Ne 3333-p).

AKTYaJIbHOCTB Kypca
AKTyaqbHOCTh Kypca BHEYpOYHOU nesrenbHOCTH «lIpakThueckass OMOJIOTHS:
TEOpUsi W TMPaKTUKa» OO0YyCJIOBJIEHA HEOOXOAUMOCTHIO Pa3pabOTKH CIEHaTbHBIX

mporpamMm O6y‘ICHI/I}I N BOCIIMTAaHM:I, CHOCO6CTBYI-OHII/IX IOBBIINICHHUIO Kadc€CTBa
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MaTEMaTHYeCKOTO0 M €CTeCTBEHHO-HAy4YHOro  o0pa3oBaHUs, B TOM  YHUCIIE
peyCcMaTPUBAIOLIUX YIIyOIeHHOe H3yueHue yueOHoro npeamera «buonorusy.
[Ipemyiaraempiil KypCc BHEYPOUYHOU AEATEIBHOCTH JOIMOJIHSAET U PACIIAPSIET
mporpamMmy Kypca ouosiorun 6a30Boro ypoBHs. Peanuzarnus nmporpamMmbl TO3BOJISET
BBIUTH 32 paMKH HW3Yy4YeHHUS Ouosormu Ha 0a30BOM YPOBHE, UCIOJB3YS (OPMBI,
OTJIMYHBIE OT YPOUHBIX, M 00ECTIEUnTh 00JIee MOTHOE U TITyOOKOe U3yueHUe OMOJIOTHH.

[IporpaMmma Kypca mpeaycMaTpuUBaeT  OPraHU3alMI0  Pa3sHOOOpa3HOM
NESATEIbHOCTH OO0YYalolIUXCsl, UX AaKTUBHOCTh U CaMOCTOSITEIbHOCTh, COYETaeT
WHIUBUIYAIIbHYIO W TPYNIOBYIO  paboTy, MpEaroyiaraeT  MpaKTHYECKYIO
U UCCJIeI0BATEIBCKYIO JIEATEIbHOCTD.

Ocob6oe BHuMaHue B lIporpamme ynensieTcsi BBIOJHEHUIO OOYYarOIIUMMCS
OMOJIOTHYECKOTO DKCIIEPUMEHTAa — JIA0OPATOPHBIX W TPAKTUYCCKUX pabdOT, dUTO
MO3BOJIUT UM HA MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOCHUS U (PU3MOJIOTHH KUBBIX
OpraHU3MOB, Pa3BUTh NMPAKTUUECKUE YMEHUSI U HABBIKU IJIAHUPOBAHUS, MOATOTOBKH,
MPOBENCHMSI, aHallM3a W HWHTEPHPETAMHM IOJYyYEHHBIX AKCICPUMEHTATBHBIX
pEe3yNbTaTOB, HAYYUTHCSA NPUMEHATH TEOPETHYCCKUE 3HAHUS I PEIICHUS
MPAKTUYECKUX 3a/7a4, B TOM WYHCIE B IKU3HEHHBIX cuTyanusx. Oco3HaHHOE
BBITIOJIHEHUE OMOJIOTUYECKUX HKCIEPUMEHTAIBHBIX padOT OyaeT crocoOCTBOBATH
MOBBIIMICHUIO MOTHBAIMKM K HW3y4eHHIO Ouosioruu. I[IporpamMmoii mpeaycMOoTpeHO
TaK)Ke pelieHrne OMOJIOTHMYECKUX 3a7a4 Pa3IMYHbIX THIIOB M YPOBHEH CIIOKHOCTH,
BBITIOJITHEHUE TPOCKTHBIX paboT, a TaKKe NPOBEICHHWE BUKTOPUH W OPTaHHW3aINs
JTUCKYCCUW HAa Ba)KHbIE ATUYECKHE TEMbl. BBIMOTHEHUIO SKCIEPUMEHTA, PEIICHUIO
3aJ1a4y ¥ MPOBEICHUIO JUCKYCCUN U BUKTOPUH 00513aT€IHLHO JOHKHO MPEIIIECTBOBATh
3HaKOMCTBO 00YYalOIINXCs CO CBSI3aHHBIMU DJIEMEHTAaMU COJIEPKaHUSI.

Kypc BHeypouHoii nestenbHOCTH  «lIpakTHdeckass OHWOJOTHS:  TEOPHS
U TIPaKTHKa» MOXKET OBITh HWHTEPECEH OO0YJaromUMCs, KOTOPBIC IPOSBIISIOT
MO3HABATENIbHBIN WHTEPEC K M3YYEHUIO OWOJOTHMH U, BO3MOXHO, PACCMATPUBAIOT
BBIOOp Mpodeccuu, CBSI3aHHON ¢ MPUMEHEHHEM Ouosiornueckux 3HaHui. OCBOCHHE
MIPOTPaMMBI Kypca TTOMOKET 00yJaroIUMCs TIOJITOTOBUTHCS K M3yYEHUTO OMOJIOTHH Ha

yriyosieHHoMm ypoBHe B 10—11 kraccax.



Hean 1 3a1a4u Kypca

Hean IlporpaMmmbl —  obOecrnieunTh  HWHAWBUAYAJIbHBIE  TOTPEOHOCTH
OoOy4JaronmMxcs B U3y4eHUU OMOJIOTHH TIO BOMIPOCAM, BBIXOJSIINUM 32 paMKH 0a30BOTO
YPOBHSL.

[Tporpamma YUYUTHIBAET IICUXOJIOrO-TIeAArOrMYECKHe 0COOEHHOCTH
COOTBETCTBYIOIIEH  BO3pacTHOW  kareropuu oOydaromuxcs. Ee  ocBoeHue
CHOCOOCTBYET Pa3BUTHIO MHTEpECa K U3YUEHHUIO0 OMOJIOTHH U cepaM ACsITeNbHOCTH,
CBSI3aHHBIM C OMOJIOTHEH, MOTHBAIMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npouIis U HAMIPaBICHHOCTH JIaTbHEHIIIET0 O0yUeHHUS.

N3yuenue kypca HalpaBjI€HO Ha pa3BUTHE Y O0YUArOIIMXCS:

— CHCTEMBbI OMOJIOTUYECKMX 3HAHUNA KaK KOMIIOHEHTAa €CTECTBEHHO-HAY4YHOM
KapTUHBI MHUpPa, KaK OCHOBBI JJIsl TOHUMAHUS MPOILIECCOB, MPOTEKAIOIIUX B >KUBOU
IPUPOJIE, SKOJOTUYHOIO OTHOIIECHUS K IPUPOJIE U €€ MHOT000pas3uio;

— WHTEpeca K TNPOJIOJDKEHUIO OOY4YeHUs] Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHuUs.

B pamkax pemienust o0CHOBHBIX 3a/1a4 [IporpamMmbl JOKHO OBITH 00€CTIEYEHO:

— TpUOOIIEHUE OOy4YarolmuUXCsd K CaMOCTOSITEIbHOM MO3HABaTEIBLHOU U
UCCJIEeI0BATENbCKON AEATEIbHOCTH, K HAYYHBIM METOaM MO3HAHUS;

— (opMUpOBaHME MOTHBAllMM M PAa3BUTHE CHOCOOHOCTEM K U3YUYEHUIO
OMOJIOTHH;

— (opMUpOBaHHE YMEHUU OOBSICHATH W OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa, UCTIOIb3Ys 3HAHUS U OTIBIT, MOTYYEHHBIC IPU U3YYCHUH OMOJIOTUH, TPUMEHATH
WX MPY PEIICHUH MPOOIJIEM B MMOBCETHEBHOMN KU3HU U TPYJIOBOU JESITEIHLHOCTH;

— OCO3HAHHWE OOYYAIOUUMHUCS IIEHHOCTH OHWOJIOTMYECKHX 3HAHUW B JKU3HU
YEJIOBEKa, MOBBILICHUE YPOBHS JKOJIOTMYECKOW KYJBTYpBI, HENPUATUE ACHCTBUU,
MIPUHOCAIIMX BPE OKPYKAIOIIEH CPEAE U 3M0POBBIO JIFOJIEH;

— TpUOOpEeTeHHE 00YYaIOIMMHUCS OMBITA CAMOIIO3HAHUS, KIIFOUEBBHIX HABBIKOB

(KJ'IIO‘{CBBIX KOMHGTGHHHﬁ), H€O6XO)]I/IMBIX AJI pa3iIMYHbIX BUAOB ACATCIIBHOCTH.



Mecto kypca B 06pa3oBaTe/ibHOM MpoLecce

[Iporpamma kypca «IIpakTrueckas OMOIOTHs: TEOPUS U MIPAKTUKA» paccCunTaHa
Ha peannzanuio B TedyeHue 102 yueOHbIX 4acoB B paMKaX BHEYPOUHOM JEATEIbHOCTH
B 7-9 ximaccax (34 gwaca B 7, 8 m 9 xmacce). Kypc MoxeT OBITH HCIIONB30BaH
s oborameHust 0a30BOTO  Kypca OHOJNIOTUHM — TIPAaKTHUKO-OPHUEHTHPOBAHHBIM
CoJlep)KaHMEM U AaKTUBHBIMU BHJAMH JI€ATE€bHOCTH oOydaronuxcs. [Iporpamma
MOKET CTaTh COJEPXKATEIbHBIM W METOAMYECKUM MPUMEPOM JJIsi COCTaBJICHUS
nejaroraMu pabo4ux mporpamm.

[Iporpamma Kypca BHeypouHO#l JnesrenbHOCTH «llpakTuueckass Owuosorus:
TEOpHs U MIPAKTUKA» HAIIpaBJICHA HAa JJOCTHKEHHUE PE3yIbTATOB, KOTOPBIC JOMOJHSIOT
U yTIIyOJIsItoT cpopMyJIMpOBaHHEIE B (penepanbHoii paboyeil mporpaMmme o yueOHOMY
npeamety «buosorusp» (0a30BbIi ypOBEHb) TPEOOBAaHUA K IPEAMETHBIM PE3YJIbTATAM.

@opMBl  1EATEIBHOCTH OOYYAIOMIMXCS MPEAYyCMaTPUBAIOT AKTUBHOCTH H
CaMOCTOATENBHOCTh,  COYETAIOT HWHAMBUAYAJbHYIO M  TPYIIOBYIO  paboTy.
CTpykTypupoBaHHE TEMaTHYECKOTO IUTaHWpoBaHHS B [IporpamMme COOTBETCTBYET
HOPSAIKY U3YUYEHHUS pa3fiesioB U TeM OMOJIOTHU Ha 6a30BOM YPOBHE B OCHOBHOM IIIKOJIE
1 00ecreynBaeT TeM CaMbIM TPEEMCTBEHHOCTh YPOUHOUM M BHEYPOUHOU JIEATEITHHOCTH.
[Ipenmaraempiii B IIporpamMme mnepeyeHb SKCIEPUMEHTANBHBIX HMCCIEIOBAHUN
SBJIICTCSI PEKOMEHJOBAHHBIM, YYUTENb JEJaeT BHIOOP MPOBEICHUS IKCIIEPUMEHTOB
U HUCCIENOBAHUN C YYETOM HWHIUBUAYAJIBbHBIX OCOOCHHOCTEH O0O0ydYaronuxcs,
OCHAIIIEHUS KaOMHEeTa OMOJIOTHH YYEOHBIM 000PYIOBAaHUEM.

[IpenyiokeHHBIC 2JIEMEHTHI COACPKAHUS W BUIBI JCSITCIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl C YYETOM WHJMBHUAYAIbHBIX 3alpOCOB  OOYyYaromIuxcs.
Pacmmpenue conepkanus U BUAOB IEATEIHLHOCTH CBSI3aHO C BO3MOXKHOCTBIO BEIOOpA
MEeJIaroroM Pas3IMYHBIX BapUAHTOB YYEOHO-METOAMYECKOTO OOecmedeHus: Kypca, a
TaK)Ke C CYNIECTBYIOIIMMHE YCIOBHSIMH IKOJIHHON HH()OPMAIIMOHHO-00pa30BaTEIbHON

Cpe/Ibl.



Jlig 3HaKOMCTBa OOY4YarOIIUXCSl C MPO(ECcCUsiMU, CBS3aHHBIMH C OMOJIOTHEH,
Y TIOBBIIICHNUS WX MOTHBALMM K W3YYEHHIO OHOJIOTMM PEKOMEHIYETCS BKIIOYHTH
B IIPOTpaMMy OKCKYPCHM Ha INPEANPUATHSA, B PETHOHAIBHBIE MY3€H, BY3BIL.
ConeprxarenpHple 31eMeHThl [IporpaMMbl O3BOJISIIOT OPraHU30BaTh HA UX OCHOBE
IIPAKTUYECKYIO M TOMCKOBO-HUCCIIEIOBATENIBCKYIO AEATEIBHOCTD, PE3YIbTAThl KOTOPOU
MOTYT OBITh HMCIOJB30BaHbl IpPHU peaM3alud OOYyYaIOIMMUCSH WHAMBHYaTIbHBIX

IIPOEKTOB.



COAEPKXAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. BBenenue

[utonorus — Hayka o kieTke. COBpeMEHHas KJIIETOYHAsA TEOpUsL. DYKapUOTHBIE
U TMpPOKApUOTHBIE KJIETKU. Bupyconorus. IlpaBuia paGoTel CO CBETOBBIM
MHKPOCKONIOM. MeToiMKa MPUroTOBJICHUSI BPEMEHHBIX MUKPOTIPENapaToB.

llpakmuueckasa Oesmenvhocmsb. (OCHOBbI MHUKPOCKOIUU: TPUTOTOBIICHUE
BPEMEHHBIX IpPEnapaToB U paboTa ¢ MHUKpocKonoM. OdopmieHue pe3ynbTaToB
paboOThl C MUKPOCKOIIOM.

Pa3nen 2. bakrepun u apxen

Mukpobuosnorus — Hayka 0 MUKpoopranusmax. JKuzHeneareabHOCTh OaKTepU.
[Mnano6akTepuu, X pojb B mpupojae. Apxeu, Ux OTIM4YUs OT OakTepuil. 3HaUCHUE
OakTepuil U apxeil B mpUpoie, IBOTIOIUU U OMOT€OXUMHUYECKHUX [IUKIIAX.

OKcnepumenmanvHoe — usyuenue  Mopgonocuu  6AKMepUuaiIbHulX — KIemoK
U KOJIOHUU 6akmepuli.

Pa3nen 3. MHorooodpa3ue 0JHOKJIETOUYHBIX JyKApPHOT

MHuoroo6pa3ue npocreimmx. 3a00ieBaHUs, BbI3bIBAEMbIE OJHOKJIETOUHBIMH,
uX NMpopuIaKTUKA.

IKcnepumenmanbHoe usyyeHue cmpoenus u sxcusnedesmenvrHocmu Ilpocmeriuiux.

Pewenue  npakmuueckux — 3a0au  Ha ~ Y3HA8aHue  NPOCMEUULUX
Ha MUKponpenapamax.

Pa3znen 4. ApxemyiacTuiHble, WIH «PACTEHUS»

boranuka — Hayka o pactenusx. CoBpemenHnas kinaccudukamnms. OcoOeHHOCTH
CTPOEHUS MU MHOrooOpa3ue pacTUTENbHBIX KJIETOK. IIpocThlie W CIOXKHBIE TKAaHM.
PacTurenbHbI OpraHu3M Kak eIMHOE LETIOE.

CnopoBble pacTeHus. AJBrojoruss — Hayka O Bojopocisix. Bomopocnu —
HeTakcoHOMUYecKas rpymnmna. OCOOEHHOCTH CTPOEHUs, PA3MHOXKEHHUS U >KM3HEHHBIX
LIUKJIOB Bojaopocien. bypsie Bomopociu. Mx 1monoXeHrne BHE LAPCTBA PACTEHHUM.
[IpoucxoxieHHEe BBICIIMX PACTEHUW OT XapOBBIX BOAOpOCIE. MOXOBUIHBIE.
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CrpoeHue, )KU3HEEATENbHOCTD, )KU3HEHHBIE LIUKIIBI. [ledueHOUHNKN 1 AHTOLIEPOTOBBIE.
[TnaynoBunneie. Pemgykumst rameroduta. I[lanoporHukoBumusie. CrpoeHue,
KU3HEHHBIN HUKI. CeMEHHbIE PACTEHUS.

Oxcnepumenmanvroe usydenue Mop@oaocuu u aHamomMuu Kiemox, mkaHeu u
0pP2aH08 pacmeHUull pasiuyHblX CUCINEMAMUYECKUX Kame2opuil.

Pa3znen 5. CTpoeHue ¥ Ku3HeAesATEIbHOCTh CEMEHHBIX pacTeHu il

Kopens. 30Hb1 KOpHS. [locTymieHre BObl 1 MUHEPAIBHBIX BEHIECTB B KOPEHb.
KopneBoe paBnenue. BereratuBHOe pa3MHOXKEeHHE. BujgousmMeHeHus OpraHos
pactenuii. [loGer u mouka. Paznoo6paszue noderos. CTpoeHue U pa3HOOOpa3ue MoYEK.
Jluct. Amnaromusi nucrta. YcTbuuHbIM anmapar. Mesodwumt. [lurMentsl nucra.
®ortocuntes. Jlucronan. Credenb. CTeOM TPaBIHUCTBIX M LBETKOBBIX PACTEHUHU.
Pacnionosxenue npoBoasimux Tkaneu B credse. Kinaccudukaiiys iBETKOBBIX PaCTCHUIA.
OTauuuTenbHble  NPU3HAKA ~ PACTEHHWW  pa3HbIX  CEMEHCTB:  3OHTUYHBIE,
Awmapucossle, Opxuaabie. POpMyIIbl U IUarpaMMBbl [IBETKOB Pa3JIMYHBIX CEMEMCTB.

OKcnepumenmanvHoe uU3yueHue Moponocuu, amamomuu u @GuU3UOI02UU
0pP2aHO8 YEEemMK08020 PACMEHUS.

Pewenue 3spucmuyeckux 3aoau.

Pa3nen 6. DkoJiorus pacrenuii. Pactenusi B npupoIHbIX c0001IeCTBAX

DKOJIOTUYECKHE Tpymnmbl pacTeHuil. IIpsMoe W KOCBEHHOE BO3JIEUCTBUE
OpraHu3MoB Ha pacteHud. Puzocdepa. Mukopusa. 3enensie ynoOpenusi. UToreHos.
buornienos. Dxocucrema. buopaznoobpasue. dnopa.

Pewenue cumyayuonnwvix 3adau.

OKcnepumenmanvHoe usyieHue 0cobeHHocmel cmpoetusi pacmeHull pa3iudHbIx
9KOJI02UYECKUX SPYNN.

Paznen 7. PacTure ibHBII MUP H 1€ATEJIbHOCTD YeJI0BEKA

Otansl pa3BUTHUs pacTUTENsHOTO Mupa. [laneoboranuka. LleHTpsl MHOTOOOpa3Ms
Y MPOUCXOXKJIECHUS KyJIbTypHbIX pacTenui no H.M. BaBunoy. IIponoBonbcTBEHHASA
Oe3omnacHocTh 1 0aHku ceMsiH. Cenekius u OuoTexHosiorusi. Pacrenus ropoja.

IKcnepumenmanvbHoe uzydyeHue KyabmypHolX pacmeHull.
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8 KJIACC

Pa3znen 1. 'pu0bI 1 rpuéonog00HbIe OPraHUu3Mbl

Muxkonorus. ['pynnsl rpu6oB. CTpoeHue TpuOOB pa3HBIX CHUCTEMATUUYECKUX
rpynn. Muxopu3sa. [lnecueBsie rpudbl. Cbe100HBIC U SITOBUTHIE TPUOBI. 3UTOMUIIETHI.
Ackomurnietsl. bazunonmuiietsl. OoMHUIIETHI. JIMIIaHHUKY.

IKcnepumenmanvhoe usyueHnue cmpoeHus, JHCU3HEOeAMeNbHOCMU
U MHO2000pa3us 2pubo8 U TUUAIHUKOS.

Pa3neun 2. ’/KuBoTHbBIE

3o0o010rusl — HayKa O >KMBOTHBIX. OOILIME U CHEHHUAIbHBIE METOJbl U3yYEHHS
#UBOTHBIX. [Ipodeccun, cBszannble ¢ 30010rueil. OCOOEHHOCTH CTPOEHUS ) KUBOTHOM
KJIeTKH. OCOOEHHOCTH JKUBOTHBIX TKaHeH. OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX.
®opwma tema. Cummerpust. Pazmepsl )KUBOTHBIX.

IKcnepumenmanbHoe uzyueHue Ki1emok U mKaHeu HCUBOMHDbIX.

Pewenue sxcnepumenmanvuuix 3a0ay Ha onpedenerue muna mKaHu.

Paznen 3. CrpoeHue W KU3HEAEATEJHHOCTh KHBOTHOIO OpraHu3Ma.
Opranu3MeHHbI YPOBEHb OPraHU3ALMHU KU3HHU

[luTanue: SHAOLUUTO3 U OSK30LMTO3; OCOOCHHOCTH MUTAHUS >KUBOTHBIX.
JlpixaHue: crnocoObl MONY4YEeHHs KUCIOpOJa, AbIXaHHE B Pa3HbIX cpeAax >KU3HU.
TpaHCIIOPT y JKMBOTHBIX: MOJOCTH TEJIA, IBOJIOLHS ITOJIOCTH TEJIA KUBOTHBIX, CBS3b C
CHUCTEMOM TpaHCIoOpTa. BeiieneHue: 0cMOC, TUIBI BBIACIUTEIBHOW CUCTEMBI, CBS3b
BBIJICTIUTEIILHON CHCTEMBI C THIOM TMOJOCTH Tena. Onopa W JIBHXKEHUE:
TUAPOCTATUYECKUHM, Hapy>KHbIM, BHYTpeHHUW ckener. [lnaBanuwe, Oer, moser.
Perymsinus npoueccoB KU3HEAEATEIBHOCTHA: TUIIBI HEPBHOW CHUCTEMBI Y KMBOTHBIX,
ryMOpajbHass peryisuus. Pa3smMHOXKEHHME y IKUBOTHBIX: Pa3lElbHOIOJOCTD,
[IapTEHOTEHE3.

DKcnepumenmanbHoe U3yueHue CMmpoeHus U QYHKYUOHUPOBAHUS OpP2aAHO8 U
cucmem op2amo8 HCUBOMHDbIX.

Pewenue sspucmuueckux 3aoau no meme ovixamue, HEPEHASL U CYMOPATILHASL

pezyaayusl.

11



Pa3nen 4. PaznooOpa3ue ;KMBOTHBIX

JIByxcIoliHbI€ U TpeXcliokHbIe KUBOTHRIE. Tumn [1nmockue, Kpyrisie, Kosbuarsie
yepBu. Tun Mommocku. Tun Unenucronorue. Tum Xopaoseie. PazHooOpasue u
sBomtonsl [To3BoHOUHBIX KMBOTHBIX. Hankmacc PwiObl. Kitlacc 3eMHOBOJIHBIEC.
AmunoTtel. [Ipecmbikaromuecs. [Ituipl. Miekonuratonue.

IKcnepumMenmanvbHoe u3yyeHue BHeuHe20 U 6HYmMpeHHe20 CMpPOEHUsL HCUBOMHDIX.

Pa3nen 5. DBoJIonMs ¥ 3KOJIOTUS AKUBOTHBIX

OBoJtolus 6ECIO3BOHOYHBIX M TTO3BOHOUYHBIX >KMBOTHBIX. Cpefa oOUTaHUs U
HKOJIOTHYECKasl HUIA. 3aKOH ONTHMyMa. 3aKOH JIMMHUTHpYIOUEro (axropa. 3akoH
AKOJIOTHYECKON MHANBUIYaNbHOCTH BUIOB. lIpaBmiio Amnena. IIpaBuno beprmana.
AJlanTaiiuu ®KUBOTHBIX K cpezie ooutanus. [lapazutuzm.

IKcnepumenmanvbHoe uzyuenue IKOJI0SUYECKUX PaKmopoa.

Pa3nen 6. JKuBoTHBIE U YeJI0BEK

Benenne  npompicia  KMBOTHBIX HAa  OCHOBE  HAYYHOIO  IOAXOJA.
OpnomamHuBanue KuBOTHBIX. Cenekuus. IItuneBoactBo.  JKMBOTHOBOICTBO.
JKuBotHbie-BpeauTend. CHHAHTPOITHBIE BUJIBI )KMBOTHBIX. AanTalus )KUBOTHBIX B
YCJIOBUSIX TOpOJa.

Hccneoosanue s3aumooeticmsust H#CusomHvlxX U 4el08eKd.

9 KJIACC

Pa3nen 1. BBenenne

Cucrema 6MOJIOTUYECKHUX HAYK, M3ydaronux yenoseka. [Ipodeccun, cBsizanHbie
C HayKaMH o 4enioBeke. [lepcrekTuBbl pa3BUTHS 3HaHU 00 OPTaHU3ME YeTIOBEKA U €T0
CBSI3SIX C OKPYKAIOIIEH CPEIOH.

Paznen 2. O0uuii 0030p KJIE€TOK U TKAHE YeJI0BeKa

OOmeH BemecTB Kak OCHOBa W3HU. OpraHudecKkrue BEIIeCTBA KIIECTKH.
Butamunbl. AT®. [{utonorus. Tumsl TKaHeW opraHnu3Ma 4esioBeKa.

IKcnepumenmanivbHoe uzyuenue Kiemxu U OUOXUMUYECKUX NPOYECCO8 8 HEll.

Pewenue  npaxmuuweckux  3a0au  Ha  onpedenenue  muna - MKAHU

Ha MuKponpenapame.
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Pa3nen 3. HepBHasi cuctema

[IpoBogsimue myTH CHMHHOTO MO3ra. AHATOMHS TOJOBHOrO Mo3ra. L{eHTpbl
COMATUYECKOM ¥ BETETAaTUBHOW CHUCTEM B LEHTPAJIBHOW HEPBHOM CHUCTEME.
Pednexropnoe konbuo. Heiiponnas cers. Knaccudukanuu pedmiekcoB. Poip
uccienoannii  W.II. IlaBnoBa. ®dynkumonaneHsie cucrembl [LK. Anoxwuna.
Hcnonb3oBanue npuHIMIA pabOThl HEHPOHHBIX CETe B MICKYCCTBEHHOM MHTEJIEKTE.
['ematosHuedanuueckuii 6apbep. MeToapl MCCIEA0BAHMUS MO3TOBOM aKTUBHOCTH U
CTPOEHUS CTPYKTYP HEPBHOM CHCTEMBI.

IKcnepumenmanivbHoe uzyyenue HepeHoU CUCEMbL.

Pa3nen 4. CeHcopHble CHCTEMbI

Knaccudukanus penentopon. @usndeckue 1 XMMUYECKUE OCHOBBI BOCIIPUSATHS
cBera. CtpoeHne ceryaTku. MexaHU3M BOCHPHUATUS U OOpabOTKH 3BYKOBBIX BOJIH.
CBs13b LIEHTpA CllyXa U LIEHTPa PEUu.

IKcnepumenmanbHoe U3y4eHue CeHCOPHbIX CUCTEM.

Pa3nen 5. DHIOKPUHHAS cUCTEMA

MomnekynspHble MEXaHU3Mbl JEHUCTBUS TOPMOHOB Ha KJIETKU-MHULIEHHU.
['unotanamo-runoduszapHas  cucrema. HapymeHus, cBsi3aHHble C  THIIO-
U TUNepPyHKIUSIMU TOpMOHOB. [Ipodrie opranbl, BbIIEISIONINE TOPMOHBI.

Hccneoosanue cmpoenusi srcene3 SHOOKPUHHOU CUCTEMBL.

Pa3nen 6. [loBenenue

Pednekc. Ycnosusie pediiekcel. [ens. Motus. [lotpedHocTh. Pediiekc nemnu mo
[TaBnoBy. [uHamuuecknii crepeorun. MMnpuHTHUHT. MexaHu3Mbl BO3HUKHOBEHHS
amonuii. HeliporymopanbHasi peryssius IoJ0BOro MOBEICHUS.

IIpumenenue meopemuueckux sHaHuii 0 pegiexcax Ha npaKmuxke.

Pa3znes 7. OnopHO-ABUraTe/IbHBII annapar

Koctu. Hapymienusi ctpoeHus ckeleTHOM cucTeMbl. TpaBMbl. 3abosieBaHUs
OMOPHO-ABUTATENIBHOIO amnmnapara, CBA3aHHbIE C MPAMOXOXACHUEM. MBIIIEL.
OcCHOBHBIE MBIIIIBI T€JIA YETOBEKA. ATPOQUS MBIIIL, TPUUMUHBI U JICYECHUE.

OKcnepumenmanvHoe usydeHue CmpoeHus: U QOYHKYUOHUPOBAHUSI ONOPHO-

08UcaAMENbHOU CUCHEMBL.
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Pa3nen 8. KpoBeHocHasi u iuMpaTuyeckasi CHCTEMbI

OcobeHHOCTH CTpOCHHS W  (DYHKIIMOHMPOBAHUS CEPACYHOW  MBIIIIIHI.
KpoBenocHas u numdaTtrudeckas CUCTEMbI OpraHu3Ma. BHyTpeHHsIs cpefia opraHu3ma.

OKcnepumenmanvHoe uzyueHue CmpoeHus U pabomvl Op2aHO8 KPOBEHOCHOU
cucmemul.

Pa3znen 9. UMmMyHHas1 cucTema

3nauenue pador WM. Meunukosa, II. Dpauxa no u3y4eHHI0O UMMYHHTETA.
Bpoxxnennslii uMmyHuTeT. [IprnoOpeTeHHbli MMMYyHUTET. BakuWHbl U CBIBOPOTKH.
OpraHbl HEHTPAITbHOM HMMYHHOW CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUS UMMYHHO20 OMEema no ONUCAHUIO.

Pasznen 10. JIpixaTesibHas cucTeMa

BoznyxonocHsle myTH u nerkue. @usnonorus nporecca apixanus. CypdakTaHr.
Nudekumonnsie 00Je3HU, MEpeaarolyecs depe3 BO3AyX, M Mpouue 3aboJieBaHUs
OpraHoOB JibIXaHusl. BiusHue TabakoKypeHHsl Ha OpraHbl AbIXaTeIbHONW CUCTEMBI.

IKcnepumenmanvHoe uzyueHue CmpoeHus: U (PYHKYUOHUPOBAHUS ObIXAMEeNbHOU
cucmemul.

Pa3nen 11. IlnmeBapurtenbHasi cucremMa

®U3MONOTUS MHUIIEBAPUTEIBHOM CUCTEMBbI. XHMHUYECKHA COCTaB CIIOHHBI,
KEITYJOYHOTO COKa, TMOKEIYAOYHOTO COKa, JKEIYM, COKAa TOHKOW KHILKH.
Heundekimonnele W ayTOUMMYyHHBIE 3a00JIEBaHUSI CHUCTEMBl IHUIIEBAPCHUS.
PaccTpoiicTBa uieBoro NoBEICHUS.

Dxcnepumenmanvroe uzydenue Qu3uoI02uL NUUeBapeHUs..

Pa3nen 12. BoizeaureabHas cUCTEMA

DuU3NOJIOrMYECKUE MPOIEcChl POpMHUPOBAHUS BTOPUYHOU MOUYH. PoJib mouku B
PETYISIUN apTEPUAILHOTO JIaBlIeHUs. 3a00JIeBaHUsI OPTaHOB MOYEBBIICIUTEIHHON
CHUCTEMBI, UX mpenynpexacHue. MckyccrBeHHas mnouka. (unanus. TpaHcruranTamus
MOYKH.

3KCI’l€pMM€HI’I’lCl]ZbH0€ Usyuyernue CmpoeHusl 8bL0CIUMEIbHOU CUCTEMBI.
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Pa3nen 13. [1oJsioBas cucrema

MencTpyanbHblil nuki. HepBHas u rymopasibHasi peryisiiusi paboTsl OpraHOB
noJIoBOM cuctembl. [lnmaHupoBanue OEpEeMEHHOCTH, METOJbl KOHTpAlEHIUH.
bepemenHoCTh 1 nakTamus. 3a00aeBaHus, IEPEAAIOIIUECS TTOJIOBBIM ITYTEM.

H3yuenue cucmonozuueckux npenapamoe.

Paznen 14. Koxka u ee npou3BoaHbIE

Cnon »snunepmuca. Cnom gepmbl. l[loakokHast JKupoBas — KJeT4YaTKa.
[IpousBoAHBIE KOKU: HOI'TH, BOJIOCHL. 3a00JIeBaHMS KOXKH U UX MPEIyNpeKICHUE.
[IpodunakTuka U neppas MOMOIIL NMPU TEIJIOBOM U COJHEYHOM yapax, OKorax u
0OMOpOKEHUSX.

IKcnepumeHmanvbHoe UCCie008anue Ce53U CMpOeHUs U (YHKYUL KOXHCU.

Pa3nen 15. Ajanranuu opranusmMa 4ejioBeKa

Tepmoperynsauusa. ['mnoraiamyc Kak LEHTP HEUPOrYMOpPaJbHOM pEryJsiuu
teriooomena. IloBeneHueckue amantanuu. AJanTaldd 4YesiOBEKa, €ro OpPraHoB M
TKaHEM K HHU3KUM KOHIIEHTpaUMWsM KHciopojga W rumnokcuu. llepecrporika
MeTabosM3mMa KJIETOK B ycioBUM rumnokcud. Ilepectpoiika metabonm3Ma KIETOK
B ycnoBusix rojoganus. llupkagneie putmbsl. TpenupoBku. Ponb dusmyeckoit
AKTUBHOCTM B COXPAaHEHUHU 3J0pPOBbSl 4eNOBEKa. AjanTanus K HEBECOMOCTH.
[lepecTpoiiku MeTabosuM3Ma B YCIOBUSIX HHU3KOM TpaBUTALMM, NpO(HUIAKTHKA
HETaTUBHBIX MOCIEACTBUML.

Pewenue cumyayuonnwvix 3adau.

Pa3nen 16. 'eneTnka 4yesioBeka

Onpenenenue reHa W ajiens, reHotuna u ¢enorumna. I[loHsTue romo-
Y reTepo3uroThl. 3akoHbl Menpaensa. B3aumopelictBue ameneil. MOHOTEHHBIE U
MOJIMT€HHbIE MpHU3HaKu. KpOoCCHHroBep M CILIEIIEHHOE HacieaoBaHue. MeXaHU3Mbl
onpeneneHus nona. [losoBeie XpoMOCOMBI M ayTOCOMBI uesioBeka. HacnenoBanue,
cuemwieHHoe ¢ mnosioM. W3menuuBocth. [lomymsiunonnas reneruka. [lonsThe
reHodoHa. 3akoH Xapau—BaiinOepra. Pemienre renetnueckux 3aaad. MeaunuHckas

reHeTuka. buonHpopmaTiHueckue MHCTPYMEHTHI aHajiu3a reHoMoB. ['eHeTnueckas
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UHXEeHepHs. | eHOMHOe pejakTHpOBaHUE. DTUUECKUE aCIIEKThl BHECEHUSI U3MEHEHUI
B T€HOMBI PA3JIMYHBIX OPTAHU3MOB, B TOM YHCJIE YEJIOBEKA.

IKcnepumenmanvHoe uzyueHue Hacieo0CmeeHHOCMU U USMEHYUBOCTNU.

Pewenue cnoscnuvix cenemuueckux 3a0au Ha pasHvle )opmuvl HACTE00B8AHUS.

Paznen 17. AuTponorenes

VYHUKanbHbIE TIpU3HAKU TOMUHHI. Bbicokopa3Buthiii Mo3r. CXOACTBO
U pa3linyusl YeJoBeKa U 4YeJoBeKOOOpa3HbIX 00e3bsaH. [lluMmanze kak Onvkalimi
YKABOW POJACTBEHHHK YEJIOBEKA.

IKcnepumenmanvHoe uzyyeHue 3600 YUOHHBIX USMEHEHUU Yel08eKd.

Pa3nen 18. YesoBek U oKpy:Kalolas cpena

3aBUCUMOCTh 3/I0POBbS YEJIOBEKA OT COCTOSIHUS OKDPYXKAIOIIEH Cpelpbl.
MukpoknuMar Kuwiblx nomemieHud. dusnonorus tpyna. @akTopel, HapylIAKOUIUE
30pOBbE. YKPEIUICHHE 3I0pPOBbS. AHTPONOIr€HHBIE BO3JACHCTBUS Ha Cpeay.
AHTPOIIOTE€HHBIN KPYTOBOPOT. DKOJIOTMYECKUE KPU3NUCHI U NX pUYnHbL. KosBosronus
oO1miecTBa v Ipupoibl. PaninoHanbHOE NPUPOAOIIOIb30BAHUE.

OKcnepumenmanvHoe uU3ydeHue memMnepamypsl, KOAuuecmea Kuciopooa u
VeNleKUuci020 2a3a 6 Hauale u 6 KOHye YpoKa 8 Kabuweme OUONO2UU NPU NOMOWU

OaMYUKO8.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA
BHEYPOUHOU JEATEJbHOCTH «(IIPAKTUYECKAS BUOJIOT UA:
TEOPUSA U TIPAKTHUKA»

Peanuzanus mporpaMmbl Kypca BHEYpOUHOU JnedrenbHOCTH «lIpakTuyeckas
OWoJIoTHsl: TEOpUs M TNPAKTUKA» HaIpaBlieHa Ha O0O0eCleYeHUEe JTOCTUKEHUS
OOYYarOIIMMUCS JTUYHOCTHBIX, METANPEAMETHBIX W TMPEAMETHBIX 00pa30BaTEIbHBIX

pEe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

— NMATPHOTHYECKOEe BOCIUTAHME. TOPAOCTH 3a BKJIAJ POCCUNCKUX U COBETCKUX
YUEHBIX B pPa3BUTHE MUPOBOU OMOJIOTMYECKON HAyKH;

— IPa’kIaHCKOe BOCIUTAHHME: TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM
JEATEIBHOCTH IIPU BBINIOJHEHUU UCCIIEI0BAHUN U IIPOCKTOB;

— HEHHOCTH HAYYHOI0 INMO3HAHUS: OPUEHTALMs HAa COBPEMEHHYIO CUCTEMY
HAy4YHBIX MPEACTABICHUH OO0 OCHOBHBIX OHOJIOTUYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX 4YEJOBEKa C MPUPOJION, pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH,
UHTepeca K OHOJIOTMYECKOM HayKe, HaBBIKOB HCCIEIOBATENLCKON JESATEIbHOCTH;

— (hopMupoBaHHe KYJbTYPbI 3I0pPOBbSi: OTBETCTBEHHOE OTHOLICHHUE
K CBOEMY 3/I0POBbIO0 U YCTAHOBKA Ha 3I0POBBIA 00pa3 U3HH, COONIOACHUE MPaBUII
0€3011acHOCTH, B TOM YHUCJIE, B TOM YHCJIE COBEPLICHCTBOBAHUE HABBIKOB 0€30MaCHOTO
TOBEJICHUS B IPUPOJHOM CPEAE;

— TPYAOBOE BOCIUTAHME: AKTUBHOE yYAaCTUE B PELICHUU ITPAKTUYECKUX 3a1a4
OMOJIOTMUECKON U HKOJIOTUYECKON HAmnpaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY
U3YYEHUIO NpoQeccuil, CBA3aHHBIX C OUOIOTUEH;

— JK0JIOTHYecKOe BOCTIMTAHHE: OCO3HAHUE IKOJIOTUYECKUX MPOOJIEM U ITyTen
UX PELIEHUS; TOTOBHOCTh K YYACTHUIO B MPAKTUYECKOU JAEATEIBHOCTH IKOJIOTHYECKON

HaMpaBJEHHOCTH; IICHHOCTHOE OTHOIICHHUE K POJHOM MPUPOJIL.
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METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBEpPCAJIbHbIE yUeOHbIE 1elicCTBUS

ba3zosvie nocuueckue oeticmaus.

— BBISBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKH OHOJIOIMYECKUX
00BCKTOB;

— TMpeJiaraTb KPUTEPUHU U BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B
paccMaTpuBaeMbIX (pakTax;

— BBIABIATH ACPUIMTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX IS PEIICHUS
NIOCTaBJICHHOW 3a]1a4H;

— BBIABIIATH NMPUYMHHO-CIEACTBEHHBIC CBS3HM MPU WM3YYCHHH OHMOIOTUYECKUX
SIBIICHUH | MIPOLIECCOB, POPMYIUPOBATH THIIOTE3bI, IENATh BHIBOIBI,

— CaMOCTOATENIbHO BBIOMPATh CIOCOO pelieHnuss y4eOHOW OHOJIOTrHYEeCKOM
3alayd  (CpaBHUBATh HECKOJIBKO BapUAaHTOB pEIICHUs, BbIOMpaTh Haubosee

HOIIXOIIHIHHﬁ C YU4CTOM CaMOCTOATCIBbHO BbIACIICHHBIX KpHTCpI/IGB).

basosvle uccnedosamenvckue oeticmsust:

— TPUMEHSTh METO/bl HAYYHOTO MO3HAHUS KUBBIX OPTaHU3MOB U IMPOIIECCOB
HA DMIIUPUYECKOM H TCOPETUYCCKOM YPOBHSAX B YYeOHOH ITO3HABATEIHHOU
U UCCJIeI0BATEIHCKOMN JESATEIBHOCTH;

— aHaNMM3UPOBaTh (AKTHI, BBISBISATH U (OPMYITUPOBATH MPOOIEMY, ONIPEACIISITH
1eNbh W 337aud, COOTBETCTBYIOUIME PEIICHUIO MPOOJIEeMBbI; MpejuiaraTh THUIOTE3Y H
OCYHIIECTBJISITh €€ MPOBEPKY; MPOBOAUTH HM3MEPEHHUS HEOOXOIUMBIX MapamMeTpoB,
BBEIYKCIICHHS, MOJCIUPOBAHUE, HAOMIOMCHUS W DKCIIEPUMEHTHI, CaMOCTOSTEIHHO
MPOTHO3UPOBATh  pe3yJbTaThl, (QopMyaupoBaTh OOOOIIEHUS U  BBIBOJBI 11O
pe3ynbTaTtaM  TPOBEICHHOTO  OIbITa, MCCIENOBAaHUSA, COCTaBISATH OTYET O

npoJieaHHoM padore;

Paboma c ungpopmayueit.
— OPHEHTHPOBATBhCS B Pa3jMYHbIX MCTOYHHKAX HH(poOpManuu (HAydHO-
HOMYJISIpHAasl JIATEpaTypa OHOJOTHYECKOr0 COJEP)KaHUsA, CIPaBOYHBIC IOCOOMS,

PECYypChL I/IHTepHeTa);
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— IPUMEHATH PA3JIUYHBIE METOJABI, UHCTPYMEHTHI M 3aIlpOChl IPHU IIOUCKE
u oTOope MHbOpPMAIMU WM JAaHHBIX W3 UCTOYHUKOB C YYETOM MPEIOKEHHOMN
y4eOHOH 3aJ1a4M U 33JaHHBIX KPUTEPHEB;

— TPUMEHSTH 3HaKH M CUMBOJBI, (hOpMyJibl, a0OpEeBHATYPHI, HCIIONb30BATh U

HpeO6paBOBBIBaTB 3HAKOBO-CHMBOJIMYCCKUC CPCACTBA HATI'TIAAHOCTH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS:

— NMyOJIMYHO BBICTYNAaTh C MPE3CHTAIlMEH Ppe3yJIbTaTOB  BBINOJHEHUS
OMOJIOTMYECKOTO AKCIIEpUMEHTA (uccnenoBaTebCKOM Ja00paTOPHOMN HIIH
MPaKTHYECKON paboThI, yueOHOTO MPOESKTa);

— IUIAHUPOBATh OPTaHM3alMI0 COBMECTHOM pabOThI, OMPEACIISITh CBOIO POJIb,
pacupeacsaTh 3aJlaud MEXy YWICHAMU TPYIIIbI;

— BBIMIOJHATH CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU JICUCTBUSA
C JEUCTBUSIMU APYTUX WICHOB KOMAH/IbI, ONIPEACIISITh KPUTEPHUH IO OLICHKE KauecTBa
BBITIOJTHEHHOH PabOTHI;

— pemaTh BO3HHUKAMOIIME MPoOJeMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBAHMS TO3UIMH, YyYacTBOBATh B OOCYXJIEHUH, OOMEHE MHEHUSIMU,

«MO3TOBOM IIITYpMe» U IPYyTruX (popMax B3auMOICHCTBUSI.

PeryasiTuBHbIC YHMBeEpPCaAJIbHbIE yUeOHbIe 1eliCTBUS:
— COOTHOCHUTH CBOM JECHCTBHUS C IJITAHUPYEMBIMU pE3yJIbTaTaMU, OCYILECTBIISITh
CaMOKOHTpPOJIb ACATENbHOCTH;

— KOPPCKTUPOBATHL CBOIO ACATCILHOCTL HAa OCHOBC CaMOaHalIn3a 1 CAMOOICHKH.

INPEAMETHBIE PE3YJIBTATDI

K koHmy oOydenus B 7 KJjacce MPEAMETHBIC PE3yNbTaThl M3YYCHHUS Kypca
BHEYPOUYHOU AesTebHOCTH «IIpakTudeckas OMOIOTHS: TEOPHs M TIPAKTUKA» JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMEHUI:

— XapaKTepu3oBaTh pa3fieibl OOTAHWKH, OMEPUPOBATH 3HAHUSMU AHATOMUH,

T'CTOJOI'MM " (i)I/IBI/IOJIOFI/II/I paCTCHHﬁ;
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— TPUMEHSATh OMOJIOTMYECKUE TEPMUHBI U TIOHATHS (B TOM YHUCIIE: LIUTOJIOTHS,
9KOJIOTUS PACTCHHI, MUKPOOUOJIOTHS, TPOTUCTOJIOTHUS, CYNIEPTPYIINa, PACTUTEIHHOE
COOOIIIECTBO, CIOPOBBIE PACTEHHUS, CEMEHHBIE pACTCHHs) B COOTBETCTBUU
C IIOCTAaBJICHHOM 3aJa4ucH;

— OIUCBHIBaTh OCOOEHHOCTU CTPOCHHS M KU3ZHEACATEIbHOCTH PACTUTEIHLHOTO
OpraHu3Ma;

— pa3nuyaTh BHYTPEHHEE CTPOCHHME OPraHOB PACTEHHUI Ha TMOMEPEYHBIX U
MIPOJIOJIBHBIX Cpe3ax;

— OIIMCHIBAaTh XKUBbIE U repOapHble SK3EMIUIAPHl PACTEHUU IO IUJIaHy, 4acTu
pacTeHui 1o U300paXKEHHSIM, CXEMaM, MOAEIISIM, MyJIsbKaM, pelbe(HbIM TabIuLaMm;

— XapakTepu30BaThb OCHOBHBIE TPYMIBI OJHOKJIETOYHBIX OpPTaHU3MOB U
BBISIBJISITH MEXKIY HUMU 3BOJIOIMOHHOE POJICTBO;

— BBIABJIATH 3aKOHOMEPHOCTH M MOP(PO(DU3HOIOrMUECKHE  aJanTaluu
(BUIOM3MEHEHUSI OpraHOB) PACTEHUM K PA3JIMYHBIM YCIOBUSM OOMTAHUS, HAXOJUTh
CBSI3M MEX/Iy CTPOCHHEM OpTraHa U BHITIOTHAEMON UM (yHKIHEH;

— BBINOJHATh MNPAKTUYECKUE W JlabopaTopHble padboThl 1o Mopdoaoruu u
¢uznonoruu pacTeHui, CHUCTEMAaTUKE pACTeHHMH, alblrOJIOTUH, MHUKOJIOTUU U
MUKpPOOMOJIOTUH, B TOM 4Hcle paboOThl C MHUKPOCKOIIOM C TOCTOSIHHBIMHU
(pukcupoBaHHBIMM) W BPEMEHHBIMH MHKpOIIpenapaTaMH, HCCIEI0BATEIbCKHIE
paboThI C UCTOIB30BAHUEM MTPUOOPOB U UHCTPYMEHTOB LIU(POBOI TabopaTopuu;

— OINEpHUpOBaTh 3HAHUAMU O TMPUYMHAX PACTIPOCTPAHEHHBIX HH(EKIIMOHHBIX
Oome3Hel pacTeHuM, MOHUMATh MPUHIUIBI OOPHOBI C MATOTEHAMH U BPEIUTEISIMU
pacTEeHUI;

— TMPUMEHATh TOJY4YCHHBbIC 3HAHUS IS BBIPANIMBAHHUS W Pa3MHOKEHUS
KYJBTYPHBIX PaCTCHHUIA;

— CTaBHTh NPOCTEHIINE ONOIOTUYECKUE OMBITHI U SKCTIEPHUMEHTHL;

— coOmroaTh TpaBuia 0€30MacHOro Tpyda MNpu padboTre ¢ ydeOHBIM
U J1abopaTOpHBIM 000PYIOBaHUEM B COOTBETCTBUH C MHCTPYKLUSIMU;

— HCIOJb30BaTh 3HAHUS O NMPU3HAKAX CEMENUCTB JIBYAOIbHBIX U OJAHOIOIbHBIX

paCTCHI/Iﬁ I OIIPEACIICHUSA UX CUCTEMATHYCCKOI'O ITOJIOKCHU A
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— BBIICNATh CYIIECTBEHHBbIE TPU3HAKH CTPOCHUS U IKHU3HEICSITEIbHOCTH
pacteHuii, 6akTepui, apxei, rpuooB;

— BBIBIATH YEPTHl MPHUCIIOCOONIEHHOCTH pacTeHUd K cpeae oOuTaHwMs,
3HaYCHHE FKOJOTHUECKUX (PaKTOPOB AJISI PACTEHUH;

— XapaKTepHU30BaTh PACTUTENbHBIE COOOIIECTBA;

— TMPHUBOJUTH MPHUMEPHl KYJIbTYPHBIX PACTEHUH M MX 3HAUCHHUS B >KU3HU
YeJI0BeKa, ONEPUPOBATH MOHATUSAMU: COPT, IITAMM;

— TMOHHMMATh IPUYUHBI BO3HUKHOBEHHS SKOJIOTMUECKUX MPOOIIEM U 3HATH MEPHI

OXpPaHbl paCTUTCIIBHOTI'O MHpPa 3emiu.

K koniy oOydenuss B 8 kJjacce npeaMeTHbIE Pe3ysbTaThl U3YUYEHHS Kypca
BHEYPOUHOM aesTenbHoCTH «lIpakTryeckas OMOIOTHS: TEOPHS U MIPAKTUKA» JOJIKHBI
oTpaxaTh CHOPMHPOBAHHOCTD y 00YUAIOIINXCS YMCHUI:

— MCIOJIb30BaTh 3HAHUS IO 300JI0TUM M MHUKOJOTUU I CBS3U C JPYTUMH
HayKaMU U TEXHUKOMH;

— XapaKTepHu30BaTh MPUHITUIIBI KJIACCHU(UKAIIMH KUBOTHBIX, BUJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO KaTETOPHIO, OCHOBHBIE CUCTEMAaTHICCKUE TPYTIIBI )KHBOTHBIX;

— TPUMEHSTh OMOJIOTHYECKHE TEPMUHBI M TIOHATHUS (B TOM YHCIIe: MUKOJIOTHS,
OKOJIOTUSI JKMBOTHBIX, OTOJIOTHS, TAJ€0300JI0THs, TapTeHOreHe3, pediiekc) B
COOTBETCTBHUH C MOCTABJICHHOM 3a7auci;

— packpbIBaTh 00IIME MPU3HAKU KUBOTHBIX U TPUOOB, YPOBHHU OpraHU3AINH
YKUBOTHOT'O U TPUOHOIO OpPraHu3Ma;

— CpaBHUBATH )KMBOTHBIC TKAHU M OPTaHbl ’KUBOTHBIX MEX]Ty COOOMH;

— CpaBHUBATh CUCTEMBI OPTAaHOB MEXKy COOOM M ONIPEeAeATh 3aKOHOMEPHOCTH
CTPOEHUS CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBITIOJIHAEMON UMHU (DYHKIIHH;

— BBIABIATH  NPUYMHHO-CIACACTBEHHBIC  CBS3M  MEXKAY  CTPOCHHEM,
YKU3HEICITCIIbHOCTBIO M CPEOH OOMTaHUS JKHBOTHBIX M3YYaeMbIX CHCTEMATHUYCCKUX
rpyn;

— BBITNIOJHATH MPAKTHYECKUE U JTAOOpATOPHBIC padOTHI O MOP(HOIOTHHU TPHOOB,

1o MOp(l)OJ'IOFI/II/I, aHaTOMUH, (I)I/I3I/IOJIOFI/II/I u IIOBCACHHUIO KNBOTHBIX,
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UCCIICIOBATENIbCKUE pPabOTBl B TOM YHCIE C HCIOJB30BaHHEM MPHOOPOB
¥ MTHCTPYMEHTOB IIU(PPOBOI TabopaTopuy;

— YCTaHaBJIMBATH B3aWMOCBSI3M MEXAYy THIIOM IIOJIOCTH Teja, THIIOM
KPOBEHOCHOH U BBIJICTUTEIBHON CHCTEM;

— packpbIBaTh POJb T'PUOOB M YKUBOTHBIX B €CTECTBEHHBIX JKOCHCTEMaxX U
cO0O0IIIeCTBAX;

— HCIOJB30BaTh METOABI OMOJIOTHH: IPOBOIUTH HAOIIOACHUS 32 KUBOTHBIMH,
OIMCBHIBATh OPTraHbl M CHUCTEMBl OPTaHOB JKWBOTHBIX, HPOBOJUTH MPOCTEHIINE

OMOJIOTHYECKHE OIBITHI U OKCIICPUMCHTEI.

K koHny oOydeHus B 9 kJacce NMpeAMETHBIE pE3yJIbTaThl M3Y4YEHUs Kypca
BHEYPOUHOM AesTenbHOCTH «lIpakTuyeckas OUONOrus: TEOpHs U IPAKTUKA» JOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHI:

— XapaKTepu30BaTh HAYKH O YEJIOBEKE U UX CBA3b C APYTMMHU HAYKaMU;

— OOBSICHATH POJICTBO UEJIOBEUECKHUX pac, OCHOBHBIE ATambl U (PAKTOPHI
DBOJIIOLIMM YEJIOBEKA;

— NPUMEHSATh OWOJOTMYECKME TEPMHUHBI M TOHATHUS (B TOM  YHUCIE:
aHTPOIOJIOTHS, MHUKpoQopa, MHKPOOMOM, MHKPOCMMOHMOHT, T'€H, T'€HETHYecKas
WHXEHEpHs, OMOTEXHOJIOTHUS, aJyieib, T€HOTUN, (PEHOTHUII, CKpEUIMBaHUE, MyTalus,
XpOMOCOMa, T€HOM) B COOTBETCTBHMHM C ITOCTABJICHHOW 3aJ1a4uei;

— TPOBOJUTH ONMCAHUE KJIETKH, TKAHU, OPIaHOB, CACTEM OPTaHOB, OPraHU3MOB
10 BHEIIHEMY BHUly (M300paXKEHUI0), CXEMaM;

— CpaBHUBATh KJIETKH Pa3HbIX TKaHEH, rPyII TKaHEW MExXIy coOOM, Jenarhb
BBIBO/IbI HA OCHOBE CPABHEHHSI,

— CpaBHUBATb MUTO3 U MEUO3;

— XapaKTepu30BaTh OCHOBHBIC IOJOKEHUS KJIETOYHON TeOopuu, 3aKOHHBI [
Mennens, 3akoH Xapau—BaitnOepra;

— MCIOJIb30BaTh OMOJIOTMYECKUE MOJEIIN JIs aHAIM3a OCOOCHHOCTEN CTPOSHUS

U (YHKIIMOHUPOBAHUS OPTAaHOB M CHCTEM OPTaHOB YEJIOBEKA,;
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— OOBSACHATH HEUPOTYMOPATBEHYIO PETYIISINIO TIPOLIECCOB KU3HEAEITEIbHOCTH
OpraHu3Ma YeJI0BeKa;

— CpaBHUBATbH 0€3yCIIOBHBIE U YCIOBHBIE PEGIICKCHI;

— pasnuyaTth HAcNEACTBEHHBIE W  HEHACNEICTBEHHBbIC (MH(MEKIMOHHBIE,
HenH(pEKINOHHBIE) 3a00JIeBaHNS Y€I0BEKa, 00BACHATH 3HAUEHUE Mep MPODUIAKTUKA
B MIpEAYIPEKICHUN 3a00I€BaHU YEIIOBEKa;

— OODBSICHATH MPUYMHBI HACJIECTBEHHBIX 3a00JI€BaHUI YelIOBEKa, MPUHIUIIBI
COBPEMEHHBIX OMOMEIULIMHCKUX METOOB, ’TUKU OMOMEIULIMHCKUX UCCIIEIOBAHNM;

— peulatb KayeCTBEHHbIE M KOJMYECTBEHHBIEC 3aJaud, HCIOJIb3YsS OCHOBHBIE
MOKa3aTeNu 370POBbsl YEIOBEKa, MPOBOAMTH PACUYEThl M OICHUBATH MOJIYYCHHBIC
3HAYCHUS;

— BIJIQJETh IPUEMaMH OKa3aHUA TIEPBOM MOMOIIIN YETI0BEKY;

— WCNOJNb30BaTh METOAbl OWMOJOTMHM TMPU  BBINOJHEHUM IPAKTUYECKUX
U 71a00paTopHBIX pPaboT, B TOM uyucle pabOT C HCIOJIb30BaHUEM MPUOOPOB
Y UHCTPYMEHTOB LIM(PpOBOi1 1abopaTopuu, U OOBACHITH UX PE3YJIBTATHI;

— coOmrofaTh TpaBujia Oe30macHOro Tpyda Npu  pabore ¢ y4yeOHBIM
U 1a00OpaTOpHBIM  OOOPYJIOBAHUEM, XUMHUYECKOM TMOCYJ0H B COOTBETCTBUU C
UHCTPYKITUSIMU;

— OOBSCHATH 3HaueHUE paboT 1Mo pacmHM(PpPOBKE TEHOMOB PAa3IUYHBIX

OpraHMU3MOB, XapaKTEpPHU30BaTh LU U 3a/1a4d OMOMH(POPMATHUKHU.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
HaumeHnoBanue
Ne | pasnmesioB m Tem kypca | KosmuecTBo ®opma padoThl/XapaKTepUCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPOYHOI 4acoB AeATeJIbHOCTH 00y4aloImnxcst
AesiTeJIbHOCTH
Paznen 1. BBenenue
1.1 | Beenenue 3 Huromormss — Hayka o  kiuerke. | CocTaBjleHHe KOMHMKCOB O IIPaBUJIaX TEXHUKHU
CoBpeMeHHas KJIETOYHAs Teopusl. | 6€30IIaCHOCTU IpU MNPOBEACHUU J1abOPaTOPHBIX M
DyKapHOTHbIE U MPOKAPHOTHBIE KIETKHU. | MPAKTHYECKUX paboT.
Bupyconorusi. Bupycsl — HekJeTOUHas | JKCHEePHUMEHTAJIbHOE H3y4YeHHe:
(dopma. BupycHsle 3a0051€eBaHUs pACTEHUH, | — OCHOB MHMKPOCKOIIUH: IPHUIOTOBIEHUE BPEMEHHBIX
JKUBOTHBIX, delloBeKa. MeToapl Hay4YHOTO MpenaparoB U paboTa ¢ MUKPOCKOTIOM;
no3Hanust B Guonorun. [Ipasuna paboThl €O | — opopMieHHs pe3ylbTaToB paboOTHl C MHUKPO-
CBETOBBIM MHKpPOCKOTIOM. BpemeHHbIE U CKOTIOM
MOCTOSIHHBIE ~ MUKpompenapaTrsl. MeTo-
JIMKa TPUTOTOBJIICHUSI BPEMEHHBIX MHUKPO-
npenapaToB
Hroro no pazgeny 3
Paznen 2. bakrepuu u apxeu
2.1 | bakrepuu u apxeu 3 Muxkpo6uosnorusi — Hayka 0 MUKpoopranus- | JImekycenss Ha Temy «lcmonb3oBanue OakTepuil
Max. OCOOEHHOCTH CTPOEHHUS MPOKApHUOT- | U apxel B coBpeMeHHOM Mupe. HoBbie criocoOb».
HOW KieTkH. JKU3HEAeATeIbHOCTh OakTe- | JKCIMePHMEHTAJIbHOe H3yYeHHe:
puil: aBTOTpO(QHBIE M TIeTEPOTPO(DHBIE, | — METOMOB AC3UH(DEKIIUU U CTEPHIN3AINH;
a’poOHble U aHA’POOHBIC  OAKTEPHH; | — MOp(OJIOrMKM OGAKTEPHIT HA MHKPOCKOIMYECKHX
(GhOpMBI KIIETOK OaKTepHii, pOCT U pa3MHO- npenaparax;
KeHue (CHopsl GakTepuit). — *komoHmii OakTepuii, BBIPAIEHHBIX METOJIOM
Hnanobakrepun, MX pOJIb B TIPUPOE. OCaKJICHHS Ha TOJIOJHOM arape
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Apxen, wux orauuusg ot bakrepwuil.
3HadeHue OakTepuid W apxel B MPUPOJE,

OBOJIOIIMHU U OMOreOXMMHYECKUX OUKIax

Hroro no pazaeny

3

Paznen 3. MHoroodpa3ue oaHO

KJIETOYHBIX JYKAPHOT

3.1 | Muoroobpa3ue 2 MHoroobOpa3ue mnpoctedmux: 9BrieHa | Urpa no npodrraktuke 3a00J1€BaHUA, BEI3BIBAEMBIX
OJTHOKJIETOYHBIX 3eJIeHas, TpUMAHOCOMa, JAMONuUs, amela | MmapasUTUYECKUMH MPOCTEHITUMU.
SYKapHOT OpoTedl M JOU3eHTepHuilHasd, MalApUiHBI | DKCIepUMEHTAIbHOE H3y4YeHHe:
I1a3MoAuH, HHPY30puA-TyeabKa, paiuo- | — OJHOKIETOYHBIX OPraHM3MOB I0J MUKPOCKOIIOM
aspurn U (popaMHHUGDEPHI, TUATOMCH. Ha BpPEMEHHBIX H (PUKCUPOBAHHBIX MHUKPO-
3a0osieBaHUsI, BBI3BIBAEMBIE OJHOKIJIETOY- npernaparax;
HBIMH, UX NPOPUITAKTHKA — JBWXKCHUS M  KOJUYECTBA  OJHOKJICTOYHBIX
OpPTraHH3MOB.
Pemenne nmpakTuyeckux 3amav
Hroro no pa3aeny 2

Paznen 4. ApxenacTuaHble, HJIM «PACTEHUS»

4.1 | boranuka — Hayka 1 CoBpemennas kinaccupukanus. Cucrema- | Urpa «Beibepu mpodeccuroy»
0 pacTeHUsIX THYECKUE TPy, BKJTIOYAOIIHE
pacrerusi. [lpumenenne OOTaHUYECKUX
sHanuil. [Ipodeccun, cBszanHble ¢ OOTa-
HUKOU
4.2 | OOmas opraHu3anus 2 OcoOeHHOCTH CTpoeHHs U MHoroooOpasue | Mcnosib30BaHHe NPaKTHUYECKUX YMEHUN MO Mpu-

PacTUTENBHOTO
oprasmusma

pacTUTENBHBIX KIeTOK. PacturenbHbIe
TKaHU: CTpOeHue, (QPyHKIIUH, MHOrooOpasue.
PacTurenbHBI OpraHWsM Kak €IUHOE

nenoe. BunonsMeHenus opraHoB pacTeHuit

TOTOBJICHHUIO BPEMCHHBIX MUKpPOIIpCIiapaToB.

OcBOeHHE OTAENBHBIX OTAloOB OHOJIOTMYECKOTO
sKcriepuMenTa ((popMyIHpOBaHUE TETH, THIOTE3HI,
pa3paboTka nm3aitHa paboThl, 00paboTKa W WHTEp-
mpeTanys pe3yabTaToB, (OpPMYIUPOBAHHE BHIBOJOB).
CormocTaBieHUe CTPOCHHS PACTHTEIBHBIX TKaHEH

¢ uX QyHKUIHUSIMHU.
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IIpoBenenune mccieOBAHMIA:

HccnenoBanme u  aHaiM3 TOTOBBIX MHUKpO-
MpernapaToB TKaHEW pacTeHUM.

N3yueHne CTpOEHHS PACTHUTEIBHBIX KJICTOK Ha
TOTOBBIX M BPEMEHHBIX MHUKpPOIIpEerapaTax.
HaGmronenue mporecca mia3Moiin3a W JIeTlias-
MOJIN3a B PACTUTENBHBIX KIETKaX IOJ MHKpPO-
CKOITIOM.

W3yueHne CTpOCHUSI OPraHOB PACTCHUI HA YKHBBIX
oOBeKTax U repOapHbBIX oOpasiax

4.3 | CriopoBbIe pacTeHHUS Anpronoruss — Hayka o Bojopocisx. | [IpoBeneHue ucciieToBaHUii:
Bonopocnu — HeTakCOHOMHMYECKas rpynna. | — M3ydeHne OCOOCHHOCTEH CTPOCHHUS 3CIICHBIX,
JKu3zHeHHbIE UTUKIBI 3€JeHBIX, OyphIX U KpaCHBIX, XapOBBIX U OypPBIX BOJOPOCIIECH.
KpacHbIX ~ BOZOpOCICH  Ha  HPUMEpE | — M3yueHue OCOOEHHOCTEH CTPOEHMS KyKYIIKHHA
XJaMHJIOMOHA/IbI,  KJIag0(Ophl, YIbBHI, JbHA U carayma.
cnuporupsl,  xapbl, nopdupsl. Ilpouc- | — Usyuenme ocobGeHHOCTeH CTpoeHMs —IUIayHa
XOKJICHUE BBICIINX PACTCHUN OT XapOBBIX OyJIaBOBHJIHOTO, XBOIIla TMOJIEBOTO M IIUTOBHUKA
BOJIOPOCIIEH. MYCKOT'O
[MnaynoBuansie. OCOOEHHOCTH JKHU3HEH-
HOTO IMKJa I[UlayHa OyJIaBOBUIHOTO.
Penyxuus rametodura. ITamoport-
HUKOBHUJIHBIC. KuzneHnbi 10209)
ManoOpOTHUKA  HIUTOBHHKA  MY»XCKOTO
1 XBOILIA I10JIEBOTO

4.4 | CeMeHHbIE pacTeHHS HpeBHue CEMEHHbIE MaOPOTHUKU. | JKCNEPUMEHTAIbHOE H3Yy4YeHHe:

Pa3HooOpa3ue roIoCEeMEHHBIX: XBOMHBIE,
CaroBHHUKOBBIC, THHI'KOBBIC, THETOBBIC.
Pa3noobpazue

OBCTKOBEIC pacTCHuUs.

uBeTkoB. lI[Berenue. Pa3Butue MHUKpPO-

0COOCHHOCTEH BHEIIHETO CTPOCHUS BETOK, XBOW,
IIUIIEK W CeMsIH XBOWHBIX (€Jb, COCHA,
JINCTBCHHUIIA);

Mop(doIoTHH TBETKA,
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n wmeracrnop. Paborer C.I'. HapammHa.
JKu3HEeHHBIN UK IBETKOBBIX PACTEHUMN

— CTPOCHHUSI 3aBsI3H LBETKA M CEMSIIIOYKH M0]] MUKPO-
CKOIIOM;

— CTPOEHUS TIJI0JIOB U COTLIO UM

Hroro no pazaeny

9

Pa3znen 5. CTpoeHne u KU3HeAesITeIbHOCTh CEMEHHBIX PacTeHHId

5.1 | IloGer 1 moGeroBeIe 2 IToGer. MertamepHocTh. Pa3HooOpasue | IIpoBenenne MccIeI0BaAHMIA:
CHUCTEMBI noberos. PasnooOpasue nouek. Mopdo- | — Hsyyenue wmopdonorun mobera Ha IKUBBIX
gorusi  crebns.  Anaromus  cTeOus. pacTeHHUsIX.
Crpoenue cTebist MBYNOJBHBIX U OIHO- | — H3yueHHe CTPOEHHUS NOYEK PACTEHHMIA.
JOIBHBIX pacTeHuid. Pacronoxenue mpoeo- | — [zyuenme ocoOeHHoCTeH aHATOMHYECKOTO
JSIIAX TKaHEH CTpoeHUs CTeONsl OBYIOJBHBIX W OJIHOJIOJBHBIX
TPaBSIHUCTBIX PACTEHUI.
— H3ydenue cTpoeHus cTeOist APEBECHOTO PACTEHUSI.
— H3ydenue TpaHCmopTa B pacTEHHSIX
5.2 | Jlucr 3 Pa3znoo6Opa3zue nucteeB: GopMbl JIUCTOBBIX | JleMOHCTpanusi ONbITOB!
IUIACTUHOK. AHaToMus nucTa. Me3oduil. | — BeiAeldeHHe NMIMEHTOB JICTA HAa  IIPUMEPE
[InacTuabl, NOUIMEHTHI, COCTAaB KUJIOK CIIUPTOBOM BBITSHKKHU XJIOpOGDHIIIA;
aucta. CBETOBBIE M TEHEBBIE JIUCThA. | — 0Opa3oBaHME Kpaxmaiga B 3€ICHBIX JIMCThAX
Tpancnupanuss u ra3ooOMeH, BIMSHHE Ha cBety (¢urypsl FO. Cakca).
BHEIIHKX ycnoBuil. DorocunTe3. Kocmu- | [Iposenenne mcclie0BaHMii:
Jeckas ponb (porocuHTesa — HW3yuenme MopdosOrMM  JMCTa Ha  KUBBIX
00beKTax uiu repbapHbIX 00pas3nax.
— HccnenoBanve aHaTOMHU JIHCTa C TIOMOIIBIO
CBETOBOI0 MMKpOCKOIA
5.3 | KopeHb u kopHEBBIE 2 Anatomus kopHs. CrpoeHue KOpHS Ha | JleMoHCTpamuu:

CHCTCMBI

MOTIEPEYHOM cpese.  BcaceiBanue u

MNpOBCACHUC BOJBI n MUHCPAJIBbHBIX

BeniectB. KopHeBoe maBieHue. Beipa-

— OrTpacranue NpUAAaTOYHBIX KOPHEH Ha IpHUMEpe
nrcTa 6eTOHUN/CEHIONUH/YepeHKa CMOPOIHHBI.

- HOCTYHJ'IGHI/IG BOJbI M3 IIOYBBI, Har"craromas
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LIMBaHHE PACTEHUN METOAOM T'MIPONOHUKH
Y a3pONOHUKHU

CHJIa KOPHSI.

IIpoBenenune uccieOBAHMIA:

— HW3ydenme MoOpQoOIOTHM KOpPHS Ha  IKUBBIX
00BbEKTaxX.

— H3ydyeHne aHATOMHUYECKOTO CTPOEHUS KOPHA
Ha TOTOBBIX MHKpOIIpenaparax.

— HM3yuenue cTpoeHHs KOPHEBBIX BOJOCKOB.

IIpoexkTHasi HeATEIbHOCTD:

- BLIpaH_[I/IBaHI/Ie paCTeHI/II\/‘I MCTOAOM THAPOIIOHHUKHU

5.4 | BereratuBHoe 2 KnonupoBanue pacrenuii. Mukpokiio- | [IpoBenenune uccjieroBaHMii:
Pa3MHOKEHHE PACTCHHIA HaJbHOE pa3sMHOKEHHE pacTeHHM. ITousa. | — MeToapl  MHUKPOKIOHAJIBHOTO  Pa3MHOKEHUS
B.B. Jloky4aes, paboTel o mouse. [1imomo- pacTCHHIA.
poauc IIO4YBHI, y1106peHI/IH- AFPO- IIpakTH4yeckas nesiTeJILHOCTD:
TeXHUYECKHE npueMbl. CeBo06OpOT — Ilpumenenue Croco00B BCTCTAaTHUBHOI'O
Pa3MHOXEHUS Ha IPUMEpPEe KOMHATHBIX PACTEHUM.
— CocraBnerne ceBoobopora IS  MECTHOCTH
HaXOXJIEHUST IKOJIbI
5.5 | Knaccudukarms 2 OnHomonbHBIE W ABYJOJIbHBIE pacTeHUd. | PemeHue 3amad:
IIBETKOBBIX CemelicTBa  IBYJOJBHBIX:  30HTHYHBIC; | — OmnpeleieHre  NPUHAUIEKHOCTH K  KIAcCy
CeMEeWCTBa  OJIHOJOJBHBIX:  aMMapHIIH- [BETKOBBIX PACTCHUH (IBPUCTHYECKHUE 3a/1a9H).
COBBIE, OpXHUIHBIC. Jukopactymue | — 3anuch (OpMyIbl LBETKA MO KMBBIM OOBEKTaM,
U KyJIbTYPHBIC NPEICTABUTEIN CEMCHCTB, KJIaCCU(UKALMS TUIOJIOB Ha )KUBBIX 00BEKTaX.
HUX 3HAYCHHUC B IPUPOAC U IS YCIIOBCKA — VYCTaHOBJIEHUE B3aWMOCBA3U MEXAY CTPOECHUEM
IIBETKOBBIX  PAaCTEHUM U  CHUCTEMaTUYECKOU
MPUHAJIC)KHOCTHIO.
IIpoBeneHue uccsier0BaHUM:
— OmnpeneneHue npeacTaBUTENCH CeMECTB
Hroro o pazneny 13
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Pa3znen 6. Dkosiorusi pactennii. PacteHusi B npupoaHbIX co00mecTBax

6.1 | DOkonorus pacTeHu. 3 DKOJIOTUYECKHUE TPYIIIBI pactenuii. | Pemenne 3aga4 Ha HaxXOX/I€HUE Mep MPODUITAKTUKI
Pacrenus Puszocdepa. Muxkopu3sa. 3enenble | U JedeHus 3a00JeBaHUN paCTCHUH.
B IPUPOTHBIX yA0OpeHHs. IIpoBenenue mcciaeroBaHMii:
cooOrmiecTBax buonenos. Jdomunupyromue BUIBI | — M3ydeHne OCOOEHHOCTEH CTpOEHUS pacTeHMIA
pacrenuii. PactutenbHbIe COOOIIECTBA. Pa3IMYHBIX KOJIOTHYECKUX TPYIIIL.
®nopa. BzaumMocBA3b OpraHu3MoB. DKCKYPCHH:
Nndexunonnpie 3a001eBaHUs PACTEHUN: | — M3yueHue (UTOLEHO3a MECTHOCTH
BUpYCHBIC (TabauHash MO3auKa), TPUOKOBBIC
(MyuHHCTass poca, p)KaBuMHA), OakTe-
puanbHble (MOKpass THWIb). MMMyHuTET
pactenuii. Ilpodunaktuka u seueHue
pacteHui
Hroro no pazneny 3
Pazgen 7. PacTuTenbHBI MHP M JeATeJIbHOCTh YeI10BeKa
7.1 | PacturenbHbIi MUD 3 Oransl pa3sBUTHS PACTHTEIBHOIO MHpPA. | IKCKYPCHH:

n ACATCIBHOCTD

YCJIOBCKA

JKu3Hp pacteHuil B BOJ€, BBIXOJ HaA CyIly,

oTanbl Pa3BUTUA HA3C€MHBIX paCTeHI/Iﬁ

TpYIIIL.
Punnodursl. Ilaneoboranuka. OkxameHe-

OCHOBHBIX  CHUCTEMaTHYECKHUX
JIOCTH, OTHEYaTKU. «K1BBIE UCKOTIAEMBIE»
Cpely COBPEMEHHBIX PaCTEHUU.

lerTpsl MHOTOOOpA3HUS B IPOUCXOKICHUS
KyJIbTYpHBIX pacTenuii no H.. BaBunosy.
Cenexnust 1 OMOTEXHOJIOTHSI.

[IponoBonbCcTBEHHAs 0€30MACHOCTh, OaHKH

CEMSH.
OcoOenHocTu TrOpOJICKOI (hnopsl.
3aHOCHBIE Hu a0opuUTeHHBIS BUJIEL.

— B mapk n/unum ckBep 1o U3y4yeHHIO OCOOCHHOCTEN
PacTUTEIBHOCTH.

— B Ouonornueckuil w/mnm KpaeBeOUYECKUU My3ei
[0 H3YyYECHHUIO DBOJIOLUUHM PACTEHUM U aHTPO-
MOT€HHOI'0 BO3/IEMCTBUSI HA PACTUTENIbHBIN MUP.

IIpoBenenue mccie0BaHMil:

— H3ydeHue copToBbIX OCOOEHHOCTEH KYJIbTYpPHBIX
pacTeHUN.

IIpoekTHast AEATEIBHOCTD:

— ¥YX0J 32 KOMHAaTHBIMH PACTEHUSIMU.

— CocraBneHue qUeThl U3 PACTCHUN ONpeIeIeHHON
MECTHOCTHU

29




CHUHaHTpPOIIHbIE, COpHBIE pacTeHusl.
Natponyuentsl.  Ozenenenune.  I[Bero-
BOJICTBO

Hroro o pazgery 3

OBHIEE KOJIMYECTBO 34

YACOB I1O IPOI'PAMME
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8 KJIACC

Ne
n/n

HaumeHoBaHue
pa3esioB U TeM Kypca
BHEYPOYHOI1
JesITeJIbHOCTH

KosaunuectBo
4JacoB

IIporpammHoe coxep:kaHue

®opma padoThI/XapaKTepUCTUKA
AesITeJIbHOCTH 00y4alouuxcst

Paznen 1. I'pu6b1 u rpu6onogo0HbIe OPraHU3MbI

O ) XMBOTHBIX

OO61mue u crieruanbHbIe METOIBI U3YUCHUS
3ooyioru. CBsI3b 300JIOTHM C APYTHMU
MEOUIUHON WU

HayKaMu, CCIIbCKUM

XO3SIUCTBOM.

1.1 | I'pubst 2 Muxkonoruss — Hayka o  rpubax. | [IpoBenenune mcciie1oBaHuii:
1 rpu0ono100HbIe 3uromuneTsl. OCHOBHBIE YEPTHI CTPOCHUS | — 3ydeHne CTpOEHUS TIECHEBBIX IPHOOB: MyKOpa
OpTaHU3MBI Ha IpUMepe MyKopa. Y TIEHULIMJILIA.
AckomuneTsl. OCHOBHBIC YePThl CTPOCHHUS | — I3yyeHne CTPOSHHMS JTHINAHHHKOB (Ha TepOapHBIX
Ha npuMmepe neHunuuia. OJHOKIETOUHbIE 06pasiax ¥ MUKpOIpenaparax).
acKOMHLEThI — nposoku. [lapasuTnyeckue IpoBeneHue  IKCNEPHUMEHTAIBHBLIX  HCCJIEI0-
ACKOMMLETbl — BO30yAMTENH CIOPBIHBY, | papmii:
MapuiM, MYYHUCTOH — POCBL.  BasuMo- | _ yavuenpe  pamsHMs  BHEWIHMX  (aKTOPOB
muretsl.  [lapazutnueckue  Ga3uano- Ha TPOLIECC PA3MHOKEHHS APOFKIKEIL;
MULCTBL = TOJIOBHEBRIC, - PHABUMHHLIC, | _ onepka  kauectBa  BO3AyXa — NPHIIKONBHOI
HEKOTOpbIE  TpyTOBbiC. Mukopusa, — ee TEPPUTOPHH C TIOMOIIBIO JINXCHOWHIUKAIINN
3Hauenne. Oowmmunetsl. Ilapazurnueckue
OOMHMIIETBI Ha mpumepe GUTOPTOPBHIL.
JlumaitHuku. 3HaueHue B NPUPOJIE U
JesTeTbHOCTH YesloBeka. MHnukaropHas
POJIb JIMIIAHHUKOB
Utoro no pazneny 2
Pa3znen 2. )KuBornsbie
2.1 | 3o0s0rus — HayKa 1 OO0mme u crierrajibabie paszaensl 3o0oiorud. | Urpa «[Ipumymaii nmpodeccuroy.

IIpoexkTHas 1esiITeIbHOCTD:
— CocTaBlieHHE PEKOMEHIAIHI 10 cOOpy 300JI0TH-
YESCKUX KOJIJICKITNH
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3HaueHue 300JIOTUYECKUX 3HAHUN

Uit 4enoBeka. [Ipodeccum denoBeka,

CBSI3aHHBIE C 300JIOTHUEH

2.2. | OcoOGeHHOCTH CTPOCHUS 1 MuorokneroudHocTb. Tkanu xuBoTHbIX U | Urpa «Onpenenenue OpraHoua0B KJIETKH
YKUBOTHOM KIIETKHU ux QyHKuuu. OpraHbl U CUCTEMBI OPTAHOB. | 110 WJUIIOCTPAIUAM U MUKPO(OTOrpagusim».
®opMma Tena, cumMMmeTpus, pasmepsl Tena | [IpoBeneHue HccIeT0BAHMIA
JKMBOTHBIX — HccnenoBanne  KIETOK  MMOJT  MHUKPOCKOIIOM
Ha BPEMEHHBIX MUKpOIIpenaparax.
— H3yuyeHue TKaHEN )KUBOTHBIX.
PemieHue 3xkcnepuMeHTANBHBIX 33224 Ha OIpe-
JlelIeHuEe TUIa TKaH!
Uroro no pazgeny 2

Pa3znen 3. CTpoeHue M KU3HE

€ATCJIbHOCTDb KUBOTHOI'0 OpraHmsMma. Opl"aHPBMeHHLIﬁ YPOBE€HL OpPraHu3alMi KU3HU

3.1 | [luranue y )KUBOTHBIX 1 OHAOIMTO3 U SK30LIUTO3. IIpoBenenne 3IKCHEPUMEHTAIBLHOTO  MCCJEI0-
KiieTouHoe W MOJIOCTHOE NHUILEBAapEHUE. | BAHUSA:
OBOJIIOIUS NUIIEBAPUTENBHON CHUCTEMBI. | — H3y4YCHHE MHUTaHUSA aMeObl MOJ MHKPOCKOIIOM
Oco0eHHOCTH THUTaHUS PACTUTEIBHOSITHBIX (BUpTyanbHO WM PEaTbHO)
Y XMIIHBIX KUBOTHBIX
3.2 | Tpancnopt 1 ITonmoctn Ttena: mnepBuyHasg, BTopuuHasd, | [IpoBemeHue MccjieT0BaAHMIL:
y dKUBOTHBIX MHUKCOLENIb. DYHKIHMM IMOJOCTH Tena. | — M3yueHue CTPOCHUS SPUTPOLMTOB JIATYIIKH,
Bo3HukHOBEHHE TPAHCIOPTHON CUCTEMBI. OTULBL W 4YEeJOBEKa II0J MHMKPOCKONOM Ha
CBsi3b THIIa KPOBEHOCHOW CHCTEMBI U THIIA (bUKCUPOBAHHBIX MUKpOIpenapaTax.
MOJIOCTH Tejia. DBOJIONUS KPOBEHOCHOUW | — M3ydeHme cTpoeHust cep/iia MIEKOMHUTAIOMIETO
CHUCTEMBI TTO3BOHOYHBIX
3.3 | Jpixanue 1 Ucnonb3oBanue KuCIOpoJia XKUBOTHBHIMU. | PellleHHe  3IBpPUMCTHYECKHX 3a/a4 IO  TEMe
Yy KUBOTHBIX Huddysus. Hbixanue B BOJHOM, | «/lpIxaHue».
BO3QyIIHON cpene. JKabOpbl, Tpaxeu, | IIpoekTHAst JeATEIHLHOCTD:
JIETKHUE. — Hzrorosnenune moaenu onaepca
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OBoronus IBIXaTEIBHOU CHCTEMBI
Y IO3BOHOYHBIX
3.4 | Boigenenue Ocwmoc. OcmoTtHnueckoe nasnenue. | IlpoBeneHne  IKCHEPUMEHTAJIBLHOIO  HMCCJEI0-
Y JKUBOTHBIX OBOJNIOLMS  BBIJEIUTENIBHON  CHCTEMBI | BAHHSA:
Y OKHBOTHBIX, TYJOBHIIHBIC U Ta30BbI€ | — W3yUYCHHE SIBJICHUS OCMOCA Ha MpUMepe KapTodes
1no4yku. CBS3b CTPOEHHMS BBIIACIUTEIBHOU
CHCTEMBI C TUIIOM MOJIOCTH Tena
3.5 | Onopa u IBHKEHHE Tunbel  ckemera: WeIUIMKyJa, ruapo- | JemoHcTpanus cBs3M OMOJIOTHU U (PUBHUKH.
Y JKMBOTHBIX CTaTUYECKHMM CKEJIET, HapyXHbIM M BHYT- | [IpoBeeHne MccieT0BaHMIi:
pennuii  ckenmer. Pepryar.  Peryaxksble | — M3ydeHne XUTHHOBOTO MAHIHUPS Y PEYHOIO paKa.
KOHeYHOCTH. CTPOCHHE MBIIIIL. — H3yuenue cTpoeHMS KOCTEH NTHLIEI
JBuxeHue B Bojie, B BO3AYyX€, 10 BO3AYXY.
[TonbsemHuas cumna. Tunel moiera
3.6 | Perynmsauus Paznpaxxumocts. IlepBuyHOCTE ryMoOpanb- | Pemienne 3agad Ha HEPBHYIO M T'YMOPaJIbHYIO
KU3HEACITETbHOCTH HOM perymsiuud. OCOOEHHOCTH JHJO- | PEryJisLHIO.
Y >KMBOTHBIX KPUHHOM perysiuu. OcoGenHoctu | IlpoBeaeHne  IKCHEPUMEHTAIBHBIX  HMCCJIEI0-
HEPBHOM peryysiiuy. DBOIIOLUS HEPBHOW | BaHMIA:
CUCTEMBI y O€CIO3BOHOYHBIX. DBOJIONMSA | — peakuus HH(Y30puUil HA COJb;
HEPBHOW  CHUCTEMbI Y  TIO3BOHOYHBIX. | — peakIusi JOKAEBOTO YEPBS Ha Pa3IpakeHHE;
besycnoBHbIE U yCTIOBHBIE PEDIIEKCHI — MU3YYEHHE MOBEJCHUS COIMAIBHBIX HACEKOMBIX
(MypaBbeB, muen);
— (dopMupoBaHUE YCIOBHOTO peduekca y akBa-
PUYMHBIX pPBIOOK
3.7 | Pa3amHoOXeHue Tunel pasButus KXUBOTHBIX. HacekoMmele ¢ | [IpoBenenune ucciienoBaHmii:

" Pa3BUTHUC )KUBOTHBIX

IIOJTHBIM n HCIIOJIHBIM Pa3BUTUCM.
JKupoTHsIe ¢ NpAMBIM Pa3BUTUEM

— M3ydeHue CTpoeHHsA JIMYMHKA  HAaceKOMOIo
Ha IPUMEPE MYYHOTO YEpBSl.

— H3zydenne kykosnku 06ab0ukn

Htoro no pazneny
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Paznen 4. PasnooOpa3ue :KUBOTHBIX

4.1 | JIByxcnoiiHble Tun Kumeunononocrusle. Perenepanusd. | [IpoBeneHne  3KCNEPUMEHTAJIBHBIX  HCCJI€E0-
JKHUBOTHBIE Pednexkropnoe mnoBenenue. YKU3HEHHBIN | BAHMIM:
UMK KHWIIEeYHONOJIOCTHRIX Ha NPUMEPE | — U3YdYCHHE CTPOCHHS U JKH3HEICATEIbHOCTH THADSI;
Cundouanbix 1 I'MApOUIHBIX — HM3yYeHHe  XHMHYECKOrO  COCTaBa  CKelleTa
KOJIOHHAJIBHBIX KOPAJJIOBBIX MOJIUIIOB
4.2 | Tpexcioiinsle O6mwmit mnaH crpoeHus TpexcioiHbeix | Urpa no teme «TpexcioiiHble KUBOTHBIE
YKUBOTHBIE JKWBOTHBIX.

IIporonedpunuu u MeTaHehPUAUH.
[TepBUYHOPOTOCTH M BTOPUYHOPOTOCTH

4.3 | Tun ITnockue yepBu [Inanapus — cBoOoaHOKUBYIUI miIockuil | [IpoBenenue MCcIeT0BAHMIA:
uepBb. [Ipucnocobienne nockux 4epsed | — M3yueHne  KU3BHEICSATENLHOCTH, BHELIHETO W
K nmapasutusMy. JKW3HEHHBIC  LUKIIBI BHYTPEHHETO CTPOEHUS! IMPECHOBOAHBIX IUIOCKHUX
IIMPOKOr0  JIEHTELA, CBUHOIO  IIENHA yepBeii
U 3XMHOKOKKA.
IIpodunakruka 3apaxxeHus napasuTHYeC-
KHMH IJIOCKUMH YEpPBSIMU

4.4 | Tun Kpyriaslie uepsu Hemaronel. Jlunapka. JKusHennbrii nuki | CrooskerHass urpa «[Ipodunaktiuka reasMUHTO30BY
YeJI0BEYECKON acKapuabl M OCTPHUILIbI
nerckor.  I[lpodmmaktuka  3apaxeHus
acKapua030M U IHTEPOOHO30M

4.5 | Tun KonbuaTeie uepBu OcobenHoct  crpoeHuss U ku3He- | [IpoBenenne MccjaeT0BaHMIi:

ACATCIIBHOCTH KOJIBYaThbIX qepBeﬁ.

MHuoroo6pas3ue Koab4aThIX YepBeit

— H3ydeHue BHYTPEHHEIO CTPOCHHUS HOXKIEBOTO
4YepBs Ha TOTOBBIX MUKpOIIpenaparax.

— M3ydeHue BHEUIHErO U BHYTPEHHETO CTPOECHHS
MEIHULUHCKON NUABKU.

— H3yueHne cTpoeHMS MHOIOIIETHHKOBBIX YEPBEU.

ITIpoBeneHne  IKCHEPUMEHTAJBHOIO  HCCJIEA0-

BaHH9:
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— u3y4eHue pedIEKTOPHOTO MOBEACHHS JI0KIEBOTO

4yepBs
4.6 | Tun Mommtocku Penyknus LIEJIOMAYECKOU nonocty: | IIpoBeneHne mccie10BaHUM:
NPUYMHBI U nocneacTBus. PasnooOpasue | — V3ydyeHune BHEIIHETO W BHYTPEHHETO CTPOCHHS
MOJIJIIFOCKOB: 6pIOXOHOFI/Ie, ABYCTBOp- JBYCTBOPYATOTO MOJIIIFOCKA.
aThbIC, IOJIOBOHOTHE — H3ydeHue BHENTHEr0 M BHYTPEHHETO CTPOCHHS
OpIOXOHOTOI'0 MOJUTIOCKA.
— H3ydeHue BHENIHEr0 M BHYTPEHHETO CTPOCHHS
rOJIOBOHOT'OT'O MOJIITIOCKA.
— H3ydeHue cTpoeHUs paKOBHH MOJUIHOCKOB
4.7 | Tun YnenucroHorue OcHoOBHbIE TpyIIbl YIE€HUCTOHOTHUX. Hrpa «Hapucyii Hacekomoe».
Kinacc Pakoobpasnsie. IocranoBka: «IloOynp muenoi: oOBsCHHU, Kyla
Knacc ITaykoo6pa3Hsle. JI€TETh, C MOMOILBIO MUEIMHOTO TAHILIA.
PaznooOpasue PakooOpasueix u Ilayko- | IlpoBeneHune uccieaoBaHmii:
00pasHbIX. — Omnpenenenue  MNpencCTaBUTENEH  pa3IUYHBIX
Knacc Hacekombie. bromornueckuii CMBICTT OTPSAZIOB M CEMEHCTB HACEKOMBIX C HCIIOJb-
MHOFOO6paSI/I5[ KOHe‘IHOCTCﬁ, POTOBBIX 30BaAHUEM OHpe,HeHHTCHCﬁ
arnrnaparoB, TUIIOB Pa3BUTHUS Y HACEKOMBIX.
OcHoBHBIE OTpsiAbl HacekoMbIX. Conuanb-
Hble HAaceKOMble. 3HAaueHHE HaCEeKOMBIX
B MPUPOJE U JJIS YeIOBEeKa
4.8 | Tun XopnoBbie O6mmit  maH  crpoeHus  XoploBbiX. | IIpoBeaeHne MccIeI0BAHMIA:
[Toarun I"'onoBoxoproBele. JIaHIIETHUK — H3yyeHue BHEIIHETrO W BHYTPEHHEro CTPOCHUS
JIAaHIIETHUKA Ha (PUKCUPOBAHHBIX IMpernaparax
4.9 | Pa3HooOpasue O6muit nnaH crtpoeHust Ilo3BoHOUHBIX | BUKTOpHMHA 00 OCHOBHBIX Ipymnmax [103BOHOYHBIX
1 HBOJTIOLIUS KUBOTHBIX. OTIENbl HEPBHOW CHCTEMBI. | )KUBOTHBIX
I10o3BOHOYHBIX Ckerner.
YKUBOTHBIX OcHOBHBIE TPYTIIbI [103BOHOYHBIX.

becuentoctabie 1 YemtOoCTHOPOTHIE
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4.10

Hankmacc PeiOb!

Tuner wemyn pou10. YKaOepHblii ammapart.
bokoBas nunHudg. Jlydenepele u jomacre-
nepeie peiObl. MHOTOOOpa3ue peio

IIpoBenenune mccieOBAHMIA:
— H3ydenue ckenera KOCTHBIX U XPSAIIECBBIX PBIO.
— Ompenenenue Bo3pacta peid Mo yemrye.

— H3ydenune paznooOpasusi peid

411 | AmM¢puOumn, IIpennocelnku BeIXOAa IO3BOHOYHBIX Ha | [IpoBeneHne McCJIeT0BAHMIL:
Wiy 3eMHOBOJIHbIE cymy. Ppruaxnas koHeuHOCTb. CkeleT, | — M3ydyeHue BHEIIHErO W BHYTPEHHETO CTPOEHHS
OTAENbl TO3BOHOYHHMKA 3€MHOBOJHBIX. JSTYIIKA WA TPUTOHA.
Pasnenenne kposu y AmduOuil (aprepu- | — M3ydenue cKeneTa JATYIIKH.
aNbHBIH KOHYC). PoJib 4eNIOCTHOrO amma- | _ lsyyenpe HMHAMBUAYAIbHOrO DPA3BHTHS 3€MHO-
pata ana aeixanus. Heorenust y AMpuouit BOJTHOTO
4.12 | AMHHOTBL. [TpucnocoOneHus KUBOTHBIX K >KU3HM Ha | IIpoBeaeHne MccIeI0BaHMii:
[IpecMmeikaromuecs, cyme. 3apopblluieBble 000JIOUKM U HX | — M3ydeHHe BHENIHETO M BHYTPEHHETO CTPOEHUS
nnu Pentunun ¢byuknuu. 'pyanas kinetka. JBuxeHnwe y SIIEPULIBI.
pentunuii. TazoBble moOuyku. MHoro- — W3yueHue cKeneTa SMIEPULIBI
obpasue [Ipecmbikaronuxcs
4,13 | IItnnsl ITpucnocobnenne nrun k nonery. Ileped. | IipoBenenune ucciea0BaHmii:
Pasurue nepa, cTpykrypa mepbeB. TwIbl | — M3yueHue CKelleTa IITHIBL.
nepbeB. OCOOEHHOCTH B CTPOEHHUHU CKEJIETA. | — N3ydenue BHENMIHEr0 CTPOEHUS U  TEPHEBOTO
IleBka, mpsxka. Kuns. Bo3ayniasie Memku IOKPOBA NITHII.
U nmapabpoHxu. MexaHU3M [BOIHOIO | _ V3ydeHne CTPOCHHMS stiilia IITHIL.
npixanug. Ctpoenue sgitna. @opmupoBaHue TpaKkTHYecKast JeATENLHOCTD:
aineBbix oOonouek. IloBegenue u MHOTO- | _ Onpe/ieierHe BHIOB TITHIL TIO TONOCAM
o0Opasue mTuIy
4.14 | MnekonuTaromme dopmupoBaHue IEPCTH. Crpoenne | Mrpa «Hakopmu xuBoTHOE» (3yOHas (opmyra).

BoJsioca. Tumsl Bojoc. CaabHBIC M TIOTOBBIC
xKene3pl. 3yOHas cucreMa: CBs3b 3yOHOM
CHUCTEMBI ¢ TAIIOM muTaHus. OcoOEeHHOCTH
CTPOCHUS TMHILEBAPUTEIBHON CHCTEMBI Y
PACTUTEIBHOSIAHBIX  MJICKONUTAIOIINX.

IIpoBenenune mccjeAOBAHMIA:

— H3ydenume ctpoeHus depena U 3yOHOW CHUCTEMBI
pa3IUYHBIX MIEKOTIUTAIOIINX.

— H3ydenue pa3HooOpa3usi MIEKONUTAIOIINX.

- I/IsyquI/Ie CTpOCHHA CKEJIETAa MIICKOIMUTAIOIIHNX
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Huadparma.
HEePPOHBI

AnbBeONSIPHOE  JIbIXAHHE.

TYJ'IOBI/IH_IHBIC IIOYKH n

MieKonuTamux. OcoOeHHOCTH HEPBHOM

CUCTEMBI MJeKonuTaromux. Popmupo-

Banue 1aneHTsl. OcoOEHHOCTH IUIAllEH-

TapHOIo IIMTaHHUA. Cucrema MIICKO-

nutaromux.  IlepBo3epu.  Cymuarbie

MJICKOIIUTAIOIIUEC. HJIaIIeHTapHI)IC MIJICKO-

MUTAIOLIUE. CoBpeMeHHas cucrema
MJIEKOTTUTAIOLITUX
Uroro no pazgeny 19
Pa3znen 5. DBoJIonUs M K010 Usl AKUBOTHBIX
5.1 | DOBomronus 2 OBoJIIOIMS O0ECIIO3BOHOYHBIX U M03BOHOY- | ONMHCAaHUe XKUBOTHBIX NMPUPOJHBIX 30H 3€MIIH.
Y 9KOJIOTHSl JKUBOTHBIX HBIX )KUBOTHBIX. Cpena oOuTanus u 3k010- | [IpoBeneHne MCCIeI0BAHMIA:
rudeckas Huma. OCHOBHBIE DKOJIOTMYECKHE | — M3yueHue cocraBa M CTPYKTYPBI IPHPOIHOIO
3aKOHbl. 3aKOH ONTUMYyMa. 3aKOH JIUMH- cooO1ecTna.
TUPYIOWETo  (hakTopa. 3aKOH OKOJNOTU- | — Ce30HHBIE SABIEHUS B KH3HH JKUBOTHBIX
YeCKOW WHAMBHUIYaJbHOCTU BHUAOB. [lnmaHk-
TOH, HEKTOH, 6eHTocC. [IpuMeps! anantanuii
K  Ha3eMHBIM  YCIIOBHSIM  OOWTaHHS.
[IpaBuno Annena. I[IpaBuno beprmana.
AnmanTanuu )KUBOTHBIX K TIOUBEHHOU cpefie
obutanus. Ilapasutusm. DkTomapasuThl
Y DHOMAPA3UTHI
Hroro mo pazgemy 2
Paznen 6. JKuBoTHBIE U YeI0BEK
6.1 | )XuBoTHBIC U YEIOBEK 2 Benenue nmpomeiciia JKMBOTHBIX Ha OCHOBe | [IpoBeneHne MccJienoBaHMii:

HAay4YHOI'O moaxona. O,I[OMaIJ_IHI/IBaHI/Ie

KMBOTHBIX. HI/IKI/IG OpeaKu  JoMallHUuX

- I/I3y‘—ICHI/Ie HAaCCKOMBIX — BpeﬂHTeJ’Ieﬁ CCJIBCKO-

XO3SIICTBEHHBIX KYJIBTYD.
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*kuBOoTHBIX. Ceneknus. [lopoasr. Hckyc-
CTBeHHBI 0TOOp. JKMBOTHBIC CEIBCKO-
XO34MCTBEHHBIX yroauii. lITuieBoacTso.
JKuBoTHOBOACTBO. JKHMBOTHBIC-BPEIUTENH,
METOJIbl OOpBOBI C >KHUBOTHBIMH-BpEIU-
TCIAMMU. CI/IHaHTpOHHBIe BUbI ) KUBOTHBIX.

AILaHTaHI/IH JKUBOTHBIX B YCJIIOBUAX IOpoJa

— HaOGaroneHus 3a ITHIIAMU B TOPOJICKON Cpejie.

IIpoBenenne IKCHEPUMEHTAJIBLHOTO  HCCJIEN0-

BaHUA:

— OIICHKA CTEICHH 3arpS3HCHUS BOIBI IIPH ITOMOIITH
OMOMHIUKAIINH;

— OIICHKa CTeTICHU 3arpsI3HCHUS BO3yXa
MPY TOMOIIYA OMOWHINKAITUN

Uroro no pazneny

OBHIEE KOJIMYECTBO
YACOB I1O IPOI'PAMME
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9 KJIACC

HaumeHnoBanue
Ne | paznesioB u Tem kypca | KoanuecTBo ®opma padoThI/XapaKTepUCTUKA
n/n BHEYPOYHOI1 4acoB Hporpammroe conepikarue eI TeJIbHOCTH 00Yy4aI0IHUXCS
AeSITeJIbHOCTH
Paznen 1. BBenenue
1.1 | Beenenue 1 Cucrema OMOJIOTMYECKUX HayK, | BukTopuHa o OHMOIOTMYECKHX HayKax
M3Yy4YaroLux YyeloBeKa: LUTOJIOT U,
TUCTOJIOTHS, OMOPHOJIOTHS, TEHETHKa,
AQHTPOIIOJIOTHS, ~ AHATOMHUSI  YEJIOBEKa,
GU3HONOTHS YelIOBEKa W Jpyrue Meau-
LUHCKHE HAyKH.
[Ipodeccun, cBsizaHHBIE C  HayKamu
0 YEeJIOBEKE.
IlepcnekTuBBI pa3BuUTHs 3HAHUNH 00 opra-
HU3ME YEJIOBEKE M €ro CBA3SIX C OKpYy-
JKarolei cpeaou
Utoro no pazneny 1

Pa3nen 2. O6u1uii 0630p KJIETOK U TKaHel Ye10BeKa

2.1

OOMEH BELIECTB
KAaK OCHOBA KU3HU
yeoBeKa

2

XUMHUUYECKOe CTpPOEHUE, OCOOEHHOCTH W
GyHKUMM OENKOB, JIUIHIOB, YTJIEBOJOB,
HYKJIEUHOBBIX KHUCIOT U
KYJISIDHBIX CO€IMHECHUMU.
ATD
BaJIOTa KJETKH. Perynsmus OCIKOBOTO,
YIJIEBOAHOTO, TUMUAHOTO oOMeHa. [IpsiMbie u
oOpaTHbIE Pons
(dbepMEeHTOB W TOPMOHOB B TpoOIeccax
BemiecTB. Hapymenuss  Owuo-
XUMHUYECKHX IPOIIECCOB B KIIETKE

HU3KOMOJIC-

— YHUBCpPCAJIbHAad OSHEPreTU4YCCKasi

CBA3U B PCryIsanuu.

oOMeHa

IIpoBeneHne  IKCNEPUMEHTAJBLHOIO  HCCJIEN0-
BAHMA:
— BIUSHUE (PEPMEHTOB MOJKEIYIOYHON KEJIe3bl

Ha SWYHBII OEJIOK.

HpaRanecKaﬂ ACATCJIbHOCTD:
- Onpez[eneHHe ABUTAMHWHO30B, THIIO- W THUIICP-

BUTAMHWHO30B I10 OITMCAaHHIO
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2.2

urtonorus

MHoroobpa3ue KIeToK u ux auddepeH-
nuanus. OMOpPHOHAIBHBIE  CTBOJIOBBIC
KIICTKH, WHAYIUPOBAHHBIC  ILTFOPHUIIO-
TCHTHBIC CTBOJIOBBIC KJIETKH, CTBOJIOBBIC
KJIETKH B3pOCioro 4enoBeka. KierouHsie
KOHTaKTBI. MOJICKYJISIpHBIE OCHOBBI OTBETA
KJIIETOK Ha CUTHaJbI. [loHSATHE KICTOYHOM
rubenu. JIMMUT KIETOYHBIX JACJICHUIA,
obliee mpeacTaBlIeHHME O  CTApeHUu
Ha KIETOYHOM H MOJICKYJISIPHO-OHOJIO-
rudeckoM  ypoBHe. OOmee TMOHITHE
0 PaKoBOHW TpaHc(OpPMAIUU KIIETOK

IIpoBenenne ucciie0BaHUS:
— IIpocmotp

QJICKTPOHHO-MHUKPOCKOIMTNMYCCKHUX

dororpaduii mpenaparoB CTPOCHHS KICTKH U

MECKKJIICTOYHBIX KOHTAaKTOB.

Jnckycenst Ha TeMbl: MEPCHEKTUBBI NMPHUMEHEHMS

CTBOJIOBBIX KJICTOK, 39TUYCCKUC HpO6J’ICMLI

2.3

Twune!l Tkanen
OpraHu3Ma 4ejJ0BeKa

XapakTepucTuka W KjilacCU(UKAIUU
snurenueB. HepBHas TKaHb: HEUPOHBI U
Heiipormusi. CtpoeHne #  (PU3UOIOTHSA
HelipoHa. [loTeHnMan mokos M MOTEHLMAal
nelcTBUA. IIpoBenenue HEPBHOT'O
uMmiynbsca. Knaccudukanus u MexaHu3Mbl
paboTel cuHancoB. HelipoMenuaTopsl 1 UX
peuentopsl. MpllieyHas TKaHb: CKeJIETHas,
cepleyHas W IJagkas. CrpoeHnue
COKPATUTEIBHOIO almapara IONepeYHO-
IIOJIOCATBIX MBIIIIII. MonekynspHble
MEXaHU3MBbl COKpAIIeHUsI U pacciabiaeHus.
®usnonorus BO30yAUMOCTH U COKpa-
TUMOCTH IJIAAKOW MBIIIEYHOM TKaHHU.
CoenuHuTeNnbHAS TKaHb: CBOWCTBA,
pas3IMYHbIE TUIIBI KJIETOK, XapaKTEepPUCTHKA
MEXKJIETOUHOro BemiecTBa. Kiaccuduka-

LUSI COeAUHUTEIbHBIX TKaHEH: COOCTBEHHO

Peinenue NPAaKTHYE€CKHUX 3aJad Ha OIpPCACIICHUC

THUIIAa TKAHU Ha MUKPOIIpeInapare
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COEMHUTENbHBIE TKAaHU, TKAHU BHYTPEH-
HEl cpenpl, XpsuieBas TKaHb, KOCTHas
U IpyTHe

Utoro no pazneny

Paznen 3. HepBHas cucrema

3.1 | HepBHas cucrema

[IpoBoasme MmyTH COMHHOIO MO3ra.
AHaTOMHS TOJOBHOI'O MO3ra: MPOIOJIro-
BaTbli MO3I, CTBOJ MO3ra, CpEIHUH,
IIPOMEXKYTOUYHBIN, nepeauuii Mo3r. Ctpoe-
HHE MO3KE€YKa H  KOpBl  OOJBIINX
nonywapuii. LleHTpsl comaTHuecKoll u
BEreTaTUBHOM CHUCTEM B LEHTPAIBHOMN
HEpBHOH cucteme. PedekropHoe KOJIBIIO.
Hetiponnas cerb. Knaccudukamuu pediek-
COB: MOHO- U  TIOJMCHHANTHYECKHUE,
0e3ycloBHbBIC, YCIOBHBIE W apyrue. Pomib
uccnenoBanuii N.I1. IlaBnoBa. @yHKIHO-
HanbHble cucteMbl [1.K. AnoxuHa. VMcnons-
30BaHHUE TPHUHIUIA PabOThl HEHPOHHBIX
cereil B HMCKYCCTBEHHOM HMHTEJUIEKTE.
Heiliponerenepauuu 4 COBpPEMEHHBIE
METONIBl WX JedeHws. | emartolrHnedanu-
yeckuii Oapeep. MeToasl HCciIeqoBaHUS
MO3TOBOM aKTUBHOCTH U CTPOEHHS CTPYK-
TYp HEpPBHOW CHUCTEMBI: 3JIEKTpodHIE]a-
morpadus,  perucTpanus  aKTHUBHOCTH
pa3IMYHBIX OTJEJIOB MO3ra, MAarHUTHO-
pe3oHaHCHasi ToMorpadusi, KOMIbIOTEpHas
ToMorpadus

IIpoBenenune wmccieJOBAHUS:

— H3yuyeHune rucToIornYecKux mpernapaToB OpraHoB
HEPBHOW CHUCTEMBI.

— OpueHTupoBOYHBIH  peduiekc Kak  pediekc
CpeIHero Mo3ra.

IIpoBenenue IKCHEPUMEHTAJIHLHOTO  HCCJIEN0-

BaHUS:

— TEMNIUHT-TECT:  OMpejAeliecHHe  TICUXOMOTOPHBIX
CBOWCTB HEPBHOW CHUCTEMBI;

— (dopmupoBaHue yCJIOBHOrO pedJiekca 3padka
YyeJloBeKa

Hroro no pazneny
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Pa3nen 4. CeHcopHble CHCTEMBI

4.1 | CeHCOpHBIE CHUCTEMBI

Knaccudukanus peunentopoB: 3KCTEpPO-
peLenTopsl, MHTEPOPELEeNTOPbI, MPOIPHO-
peLenTopsl, MeXaHW4YeCKue, TeMmIleparyp-
Hble, XHMHYECKHE, OOJeBbIE U Apyrue
peuentopsl. PU3NYECKUE U XUMHYECKHE
OCHOBbI Bocnpustuss cBera. CrpoeHue
cetuatku. IlpoBenenme u  oOpaborka
3pUTEIBHOTO  CHUTHajla.  AKKOMOJAIusl.
bunokynsapuoe  3penume.  Hapymenus
3peHHs] U UX NMPUYUHBL. 3a00seBaHus I1a3a.
MexaHu3Mm BocmpusiTHsT W 00paboTKu
3BYKOBBIX BOJIH. CBfA3b LIEHTpa cCilyXa M
neHTpa peun. Hapymenus ciayxa m ux

MPHUYNHBI

IIpoBegeHne 3IKCHEPUMEHTAIBLHOIO  HMCCJIEI0-

BaHUA:

— ompeneneHue (GOKyCHOTO PacCTOSIHUS 3JJ0POBOTO
rj1a3a ¥ Ipyu HApyLICHUSX 3PEHUS;

— OIpeJeNeHre 30HbI CIIENOro ISATHA;

— u3ydeHue palboThl BeCcTUOYJSIPHOTO —ammapara
npu nomoiu npoOsl Pombepra;

— TaJsblie-HOCOBask mpoda

Hroro no pazneny

Pazgen 5. DH1oKkpuHHas cucTeMa

5.1 | DHOOKpHHHAs cHCTeMa

Knaccudukanus peunentopoB TOPMOHOB.
MousnekynspHble MEXaHU3Mbl JIEHCTBUS
ropMOHOB Ha KIJIICTKU-MUIICHU. SHI[O-
KpUHHAas byHKIHS TUnoTajgaMyca.
I'unoTanamo-runogusapHas cUCTEMa.
Hapyienusi, cBsi3aHHBIE C TUIIO- U TUIIEP-
GyHKIUAMU TOpMOHOB. Bunbl caxapHoro
nuabera M MX oclokHeHusa. Kiierounas
TCpamnusa B JICYCHHUU OHJOKPUHHBIX
3a0oneBanuid. IIpoume oprasbl, BbIE-

JIAIOIHUE TOPMOHBI

IIpoBenenne uccae0BaHUS:

— HM3ydeHue  TUCTOJOTMYECKMX  IpenapaToB
SHJOKPHUHHBIX OPraHOB.

BukTopuHa Ha omnpeaeneHue 3a00JICBaHHUN MpH

runep- “ TUNOQYHKIHMHM JKeJe3 HSHIOKPUHHOM

CHCTEMBI

Hroro no pazneny
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Pasnen 6. [loBeaenue

6.1 | IloBenenue 2 IIpocreiimue YCIIOBHBIE peduekcol. | IIpoekTHas JeATEIHLHOCTD:
HucrpymenTtansHoe u  apyrue (opmel | — MexaHH3M BOSHHKHOBEHHS YCIIOBHOTO peduiekca
oOyuenusi. Ilenmb. MortuB. Peduekc. (Ha pa3NUYHBIX TPUMEPAX).
ITorpe6roCTh. Peduexc uenu nmo IlaBnosy. | [IpakTuyeckas AeATEILHOCTD:
Junamudeckuii crepeotun. UMnpunTHHT. | — CocraBieHHe cXeMbl 0e3yclOBHOTO pediekca
DuKCUPOBAHHBIC KOMILUICKCHI BHKCHHU. (coMaTH4yecKoro WiId BEreTaTUBHOIO) IO OTH-
KoruutupHble QyHKIIUYU HEPBHOM CUCTEMBI. CaHUIO
Posnb pa3HBIX OTIENOB IOJIOBHOTO MO3ra B
perysinuu JIBUKEHUM, CHa W
OONpCTBOBAaHMS W  JIPYTHX  CJIOXKHBIX
npoueccoB. MexaHHU3Mbl BO3HUKHOBEHMS
sMmonui. HeilporymopanbHas peryisinus
MIOJIOBOTO TTOBEJCHUS
Hroro no pazneny 2
Pazgen 7. OnopHo-aIBUraTe/IbHbIi annapart
7.1 | Koctn 1 Hapymenus CTpOEHUs ckeneTHOM | IIpoBeneHne MCC/IeIOBAHUS:
CHUCTEMBI. Bo3spacrtasie U3MEHCHUS, | — M3ydyeHue HapyIlIeHus CKeJieTa [0 PEHTT€HOBCKUM
OCTEONOopO3. TpaBMBbl. 3abosieBaHus CHUMKAaM
ONOPHO-/IBUTaTEIbHOIO anmnapara, CBsi3aH-
Hble C mpsMoxoxkaeHueM. CoBpeMEHHbIE
MHBA3UBHbIE W HEUHBA3UBHBIE METOJbI
JIEYEHUs: TPOTE3UPOBAHHE CYCTaBOB U
MEKTIO3BOHOYHBIX TUCKOB, UCTIPABIICHHUE
KPUBU3HBI TIO3BOHOYHWKA W JAPYTHE
7.2 | Mpiusr 1 Pone cnmHHOrO Mo3ra, Mo3)ke4yka ¥ Kopel | [IpakTuyeckasi JesiTeIbHOCTD:

OONBIIMX TMOJyIIapuid B COBEPILICHUU

IlBI/I)KGHHfI. OcCHOBHBIE MBIIINOBI  TCIa

yenoBeka. Haubonee pacnpocTpaHeHHBIE

— OkazaHue TepBO# MOMOIIM MPHU MOBPEXKIACHUHU
CKeJIeTa U MBIIIIII.
Wrpa no oxazaHuro NepBoil TOMOIIHN
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TpaBMBbI MBIIIICYHOM CUCTEMbBI M METO/IbI UX

PO UITAKTHKH. Atpodus MBIIIIII,

INPpUYXUHBI U JICUCHUC

Utoro no pazneny

2

Pa3nen 8. KpoBeHocHasi u inM@aTudecKasi CHCTEMBI

8.1

Oco6eHHOCTH CTPOCHUS
1 PyHKIIMOHUPOBAHHUS

CepJIeUHON MBILIILIBI

1

DneKkTpoKkapauorpaMma.

cepaua.
Ooie3Hp, cepaeyHas HeJOCTaTOYHOCTD,

Hapymenus
paboThl I'mnepronnueckas

aTepOCKJIIEPO3  KOPOHAPHBIX  COCYJIOB,
nH(papKT MHOKapAa.

[lynTHpOBaHUE, aHTUOIUIACTHKA, KJIETOY-
Has Tepamus U Jpyrue COBPEMEHHBIE
METOBl JICUCHHUS CEPACYHBIX OOJIE3HEH.

TpaHCHJ'IaHTaLII/IFI cepana

IIpoBenenne ucciie0BaHUS:
— Omnpenenenue a3 cepaeunoro mukia mo KT

8.2

Kposenocnas
u muM¢paTudeckas
CHUCTEMBI

Crtpoenune crTeHok cocynoB. CucremHas
perynanus  apTepualbHOTO  JaBIICHUSA U
JIPYTUX MapaMeTpoB KpoBH (Oapo-pediekc,
xemopediekc u Tak nanee). AHATOMHS
TuMdaTHIECKON CUCTEMBI: JTUM(paTHYECKIE
COCyIbI u nuMdaTuaeckne Y3IIBI.

IlpuunHBl  ABMJKEHUS  KPOBH

u TuM@BI IO cocynam

IIpoBenenne uccae0BaHUS:

— M3ydeHne rucTOIOrMYeCKHX IMpEenapaTroB COCYAOB.
IIpoBenenne JIKCIEPUMEHTAJIBHOIO  HCCIEA0-
BaHUA:

— HU3MCPCHHC apTCPUAIbHOTO JABJICHUA WU I1YyJIbCa

8.3

Bnyrtpennsis cpena
opraHusma

MexaHnusmbl TNOAAEpKaHUS BHYTPEHHEH
cpensl opranusma (romeocras). CBs3b
BOJIHO-COJIEBOrO OOMEHa UM TKaHEBOH
dhopmyna.
KpoBeTBopeHue u opraHbl KpOBETBOPEHUS.

xuakoctu. JlelikomurapHas

Mecta THOENMM pazIUYHBIX (POPMEHHBIX
DIIEMEHTOB KpoBH. [lepenuBaHue 11a3Mel,

IIpoBenenue mcciieoBaHus:
— Amnanus pe3ynbTaToB UCCICI0BAHUI KPOBU U MOYHU
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IPUTPOIUTAPHOH W TPOMOOIUTAPHOU
Maccel. bydepnas ¢yHKIMS TU1a3Mbl KPOBH.
Paznuunbie hopmbl reMorioOunHa.

Perymsmus CpoacTBa reMorioonHa

K KHCIIOpOZY

Utoro no pazneny

Pa3znen 9. UMmyHHasi cucTeMa

9.1

I/IMMYHHBJI CcucCTeMa

3nauyenue pabor M.M. Meunukosa, I1. Op-
auXxa M JPYTUX Y4YEHBIX II0 H3YyUYEHHIO
UMMYHUTETAa. MeXaHU3Mbl BpPOXKIACHHOTO
uMMyHutera. IlpuoOpereHHbIE HUMMYy-
HUTET: KiIaccupukanus JIUM(OLUTOB U
ydacTue pasHbBIX Ipynn JUMQOIUTOB B
npuoOpeTeHHOM uMMyHuTeTe. I[loHATHA
aHTUTena M aHTture”a. IlpeseHranus
aHTUreHa. BakuuHel U cbIBOpOTKH. OpraHsl
LEHTPAIBHOMN MMMYHHOH CHCTEMBI.
OrtpunatenbHas M MOJIOKUTEIbHAs CEJIeK-
nus B co3peBaHuu T- m B-nmumdonmrtos.
Peakiuu runep4yBCTBUTEIBHOCTH, B TOM
yucie amieprud. OCHOBBI TpaHCIUIAH-

TOJIOTUH

HpOGKTHaﬂ JAEeATECJIbHOCTD:
— CocTaBlieHHE CXeMbl BOSHUKHOBEHHUS UMMYHHOT'O
OTBCTA.

Pemenne CUTYALIMOHHBIX 3aaa4

Hroro no pazneny

Pa3znen 10. /IpixaTesibHasi cucTeMa

10.1

I[BIXaTeJ'II:HaH CUCTEMA

HocoBeie momoctu. Hocormorka. Poto-
rinorka. ['oprane. dusnonorus mpoiecca
JbIXaHUs, POJIb IJIEBPAIbHOM KUIKOCTH,
nuadparmbl, MEXKpeOCpHBIX U JAPYrUX
Mbiml. Cypdakrant. DmacTuyeckas Tsara

IIpoBeneHne  3KCHEPUMEHTAILHOIO  MCCIEI0-

BaHUA:

— W3MepeHne 00XBaTa rpyJHOM KIETKH B COCTOSIHUH
BJ0XAa W BBIIOXA;

— OHpEACIICHUEC YaCTOTbI AbIXaHHWA;
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JIETKUX. HNnudexknuonnsie 00J€3HU, | — BIMSAHUE PA3IMYHBIX (AKTOPOB HA YaCTOTY
nepeAaronecss 4yepe3 BO3AYyX, M IMPOYHe TIBIXAHUS,
3a00JieBaHUsS OPTAHOB NbIXaHWs. BiusHue | — crimporpadust
TabaKOKypeHHsI Ha OpraHbl JbIXaTeIbHOU
CHCTEeMBbI. ACTMa, 0OCTPYKTHUBHEIE 3a00J1e-
BaHMsI JIBIXaTEIIbHOW CHUCTEMBI

Uroro no pazneny 1

Paznen 11. [TumeBapurtesibHasi cucTEMA

11.1 | IMumeBapuTensHas 2 ®u3nonorus NUUieBapuTeNbHON cuctemsl: | [IpoBeeHHe  IKCNMEPUMEHTAIBLHOTO  HCCJIEN0-

crucrema pacuieruieHue O€NKOB, JUIMHAOB, YIJe- | BAHUSA:

BOJIOB, HYKIIEMHOBBIX KHUCJIOT IOJ J€H- | — W3ydeHHe ICHCTBUS CIIFOHBI HA KpPaxMalr;
CTBHEM  (DEPMEHTOB,  CEKPETHPYEMBIX | — n3yuyeHue (GEepMEeHTOB IKelyaka Ha  Oelok
pa3sHbIMU  OTHEJIaMHU  THIIEBAPUTEIBHOMN KYPHHOTO SifIa;
cUcCTeMBl. XUMHYECKUH COCTaB CIIOHEBI, | _ SMyJIbrawys pacTUTEIBHOTO MACIIA.
KCJIYAOTHOTO  COKa,  MOKCIYNOTHOTO | Tiyekycens «Uro Takoe nuera?»
COKa, XEeT4Yu, COKa TOHKOW KuIKU. Poib
KUIIEYHON MUKPOQIOpHl IS 4YeJOBEKa.
Heundexunonnsie ©  ayTOMMMYHHBIE
3a00JIeBaHUsI  CUCTEMbl  THINEBAPECHUS.
[Mpenynpexaenrne MHPEKIUH W MHIIEBBIX
orpasieHnil. PaccrpoiicTBa nMIEBOro
MTOBEACHUS

Hroro mo pazgemy 2

Pa3nea 12. BeigeaureabHas cHCTEMA

12.1 | BezenurenbHas 1 dusnonoruyeckue npoieccsl GopMmupona- | [IpoBeaeHne Hccae0BAHMS:

cucrema HUS  BTODMYHOW Mouu: (QuiubTpauus, | — M3ydyeHne TUCTOJIOMMYECKUX IPENapaToB pa3sHbIX

peabcopO1rs, CeKpenus.
Posib TIOYKHM B peryJsiyi apTepHabHOTO
3abosieBaHMs

JaBJICHU. OpraHoB

Y4aCTKOB IIOYKH, MOYCTOUYHHKA, MOUYCBOI'O ITY3bIpsa
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MO‘-IGBBI,Z[CJIHTCHBHOﬁ CUCTEMBI, UX NIpEAY-

MpEeXKICHUE. NckyccTBeHHas MOYKa.

Juanuz. TpancraHTanus MOYKA

Uroro no pazneny 1
Paznen 13. IlonoBasi cucrema
13.1 | ITonoBas cucrema 1 Menctpyanbssiii nuki. HepBHasd u rymo- | [IpoBenenne ucciieq0BaHusM:
panpHas peryinauus paboTel  OpPraHoB | — M3ydeHHe r'MCTOJIOTHYECKHX MTPENapaToB.
MOJIOBOM CHCTEMBI. [Tnanuposanue | JIucKycCHs O IIOJIOBOM BOCITUTAHUU
OEpeMEeHHOCTH, METOJbl KOHTPAIEIIINH,
NPEIUMILIAHTALIHOHHBIN CKPHHUHT,
JKCTPAKOPIOpPaIbHOE  OIUIOJIOTBOPEHHUE.
Bepemennocts u nakranus. 3a0ojeBaHuUs,
nepearonIecs: MoJOBbIM MyTeM
Utoro no pazneny 1
Pa3znen 14. Koxa u ee npou3BOIHbIE
14.1 | Koxa u ee 1 Cnon  osmunepmuca. Cnom  gepmsbl. | IIpoBeaeHHe  SKCHEPUMEHTAIBHOIO  HMCCJIEN0-
MIPOU3BOJIHBIE [TonkoxHas JKUpOBast KJIETYATKA. | BAHUSA:
[IpousBoAHbIE KOXKH: HOTTH, BOJOCHL | — HCCIEIOBAHUE THUILHOW W JIAJOHHOH CTOPOHBI
3a0omneBaHusl KOXH M UX TPEAYNPEKICHUE. KHCTH IIPH IIOMOIIH JIYIIBI;
HPO(bI/IHaKTI/IKa u IICpBasgi MOMOIIb IIPHU | — H3y4YEHUE YYBCTBUTEIBHOCTU HA Pa3HbIX y4acTKax
TEIUIOBOM U COJIHEYHOM YyJapax, pyKn
0KO0rax u 0OMOPOXKEHUSIX
Hroro no pazneny 1

Pa3nen 15. Ajanranum opranusma 4desaoBeka

151

AnmanTtanuu opraHuzma
JeaoBeKa

3

Tepmoperynsanus: pojb KOXKH U COCYJOB.

HEHTP
TYMOpaJIbHON peryjsiiui TenjaooOMeHa.

I'mnoranamyc KaK HEUpo-

IToBeneHdyeckre amanTanuy. AganTanuu
K HU3KUM KOHIICHTPAIUAM KHCIOpOaa

Pemienue  3agau: obcyxaeHune aJalTUBHBIX

MCXaHU3MOB OpraHuisma.

Penienue CUTYAllMOHHBIX 3aJaa4
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U runokcuu. Perymsamus norpebneHus
KHCJI0pOoJa TKaHSAMHU, SPUTPOIOI3.
ITepectpoiika wmerabonm3mMa  KJIETOK B
YCIIOBUH TUTIOKCHH. Ananranuu K
HEAOCTATKy Pa3iINYHbIX IINTAaTCIbHBIX
BEILIECTB.

DHepreTuyeckass (QYHKUUS TJIMKOT€HA B
NeYEeHU M JIUNUJOB B JKUPOBOHM TKaHWU.
[Mopsimok WCIIOJIb30BaHUS 3amacoB
IINTAaTCIbHBIX BCIICCTB B OpraHusme.
ITepectpoiika Merabonu3mMa  KIETOK B
yCHOBHUAX rojioganus. LlupkaaHsle pUTMBIL.
Bnusauue OpOAOJIKUTCIIBHOCTH CBETOBOI'O
JIHA Ha HEUPOTyMOpPaIbHYIO PETyJISIIUIO.
TpennpoBku. Ponb ¢usnyec-xkou
AKTHUBHOCTHU B COXpaHCHUU 340POBbs
YyeloBeKa. AjanTanui K HEBECOMOCTH.
[Tepectpoiikn merabonu3mMa B YCIOBHIX
HU3KOW  TpaBUTALUH, npoduIaKTHKa

HCTraTUBHBIX HOCJIG,Z[CTBHIZ

Hroro no pazneny

Pasnea 16. 'eHeTHKa 4ei0BeKa

16.1

I'eneruka uenoBeka

Omnpenenenue reHa W anjiens, TEHOTUTA U
tdbenoruna. IlonsTme rOMO- ™ reTepo-
3UrOTEL. 3akoHBI MeHzaena. Bsaummoneii-
CcTBHE ajuielie. MOHOTEHHBIE M MOJIH-
TeHHBbIE TIpU3HaKU. KpoCCHUHTOBEP U CIIET-
JICHHOE HacjJeJ0BaHUE. MexaHU3MBbI

HpOBelleHHe HCCJICA0OBAHUA:

- HSy‘lCHI/IC MOHH(bHKaHHOHHOﬁ HN3MCHYMUBOCTH.

— IlocTpoenne BapHanMOHHOW KPHUBOML.

IMpakTHyeckasi 1esATeJHHOCTD:
— Hapucyii auno Oyaymero pedeHka.
PemieHne reHeTHYecKHX 3a/1ad4,

B TOM 4YHCIJIC
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onpezneneHus noja. [logoBsle XxpoMOCOMBI
U ayTocoMbl 4enoBeka. HacnemosaHue,
CLEIUIEHHOE C T0J0M. HM3MEHYHUBOCTbH:
HacJIeICTBEHHAass W  HEHACJIEICTBEHHasl.
[IpuMepsl HeHaclIeACTBEHHBIX U3MEHEHUM
(momudukanuit). Knaccudukanus nacien-
CTBEHHOM.

I'enHple, XpOMOCOMHBIE M TE€HOMHBIE
3a0oseBaHus, IPUMEPHI 3a00JIeBaHUIA.
[onynsiunonHas revetuka. [lonstue reno-
donma.

Pacnpenenenue yacToT ayienei B MoIy-
nsauuu. 3aKkoH Xapau—BaitnOepra.
Pemenne renernueckux 3amad.
Meauumnckas ~— redetuka.  [loctpoenue
POJIOCTIOBHBIX MPU aHAJIU3E OTPEIeIEHHBIX
NpU3HAKOB. POJIb FreHETHUECKUX aHAJIU30B
npu  IJIAHUPOBAHUH u KOHTpOJIE
6epemeHHOCTH. CEeKBEHUPOBAHUE TEHOMA.
buonndopmaTrueckue HWHCTPYMEHTHI
aHaju3a reHOMOB. MeTo/ibl HalpaBiIeHHOTO
W3MEHEHUS TE€HOMOB OpraHU3MOB.
I'enernyeckass  WHXEHEpUS. I'enomHoOE
pelaKTUPOBaHUE. DTUUECKUE ACHEKThI
BHECEHHUS W3MEHEHUN B TE€HOMBI
pa3IMYHBIX OPTaHU3MOB, B TOM YHCIIE
YyeJI0BEKa

OJINMITHAIHBIX, HA pa3Hble (OPMBI HACIEAOBAHUS.

Jduckycemst 0 BHEOPEHUM TE€HHOW HMHXXCHEPHUH

B KH3Hb 4YCIIOBCKA

Htoro no pazneny
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Pa3nen 17. AuTponorenes

17.1 | AHTpomoreHne3 2

YHuKaabHbIC MPU3HAKA TOMHUHHU]L.

Pyka, nmpucniocoOsieHHas K U3TOTOBICHHUIO
U IPUMEHEHUIO Opy Ui Tpyaa.
BricokOpa3BUTBIA  MO3r:  TEHACHIMH B
ABOJIIOIMY, YHHKaJIBbHBIE 4YepThl, MOp(O-
JIOTUYECKHE OCOOCHHOCTH.

CxoncTBa M pa3vyuMsl 4YeJIOBEKa M 4elo-
00€e3bsH:

BEKOOOPA3HBIX aHATOMMSI,

sMOpHoOIOrUs, OHOXMMUS, TOBEACHHE.

HInmmanse kaxk OnmXKalui  KUBOU

POACTBCHHUK YCJIOBCKaA. 3BOJ’II’OHHH

4eJI0BEKOOOpa3HbIX 00e3bsH

IIpoBenenne uccaeq0BAHUS:
- CpaBHeHI/Ie KHUCTHU 4YCJIOBCKA WU IIPUMATOB.

— CpaBHeH#He Yeperna 4elloBeKa U yeperia IuMIaH3e

Hroro no pazneny 2

Paznen 18. YenoBek u okpy:Kamwias cpena

18.1 | Yenosek 2

U OKpY’Karolas cpeaa

3aBUCUMOCTH 3A0POBbs YCJIOBCKA OT

COCTOSHUSA OKpy>Karomen Cpenpl.
Mukpokiumar KWIbIX nomemeHuii. Tpyn

yenoBeka. Pusnonorus Tpyna. 310pOBbE

YellOBeKa KAaK COIMaJbHasi I[€HHOCTb.
daKTophl, HapyuarIme 310pOBBE:!
TUIIOJMHAMUSA, KypeHHue, yHnoTpebiieHue

AJIKOI'oJisi, HAapKOTHKOB, HCC6aJ'IaHCI/IpOBaH-

HO€ TIMTaHue, CTpecc. YKperieHHe
310poBbs. KynbTypa OTHOLIEHHS K COO-
CTBEHHOMY  3JI0POBbI0O U  3JOPOBBIO
OKpYXalIMX. AHTPONOT€HHbIE BO3EH-

cTBUS Ha cpeny. Hapymenue kpyrosopora

HpOBEHEHI/Ie IKCIIEPUMECHTAJbHOI'0 HCCJIea0-
BaHUA:
- OIIPCACIICHUC TCMIICPATYPHhI, KOJIMYCCTBA

KHCJIOpOJIa U YIJIEKUCIIOro ra3a B Hayalle U B KOHLE
ypoka B KaOwHeTe OHOJOTHM TIPU TOMOIIHN
JIaTYUKOB.

Aduckycenst o

pecypcoB

pPalliOHAJIbHOM HCIIOJIb30BaHHUU
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BellecTB B Oumocdepe. AHTPOMOTCHHBIN
KPYTOBOPOT. DKOJIOTUYECKHE KPU3UCHI U UX
MIPUYUHBI. Kospomtonus ob1iecTBa
¥ Tpupobl. PanimoHanbHOE MPUPOIOIIONH-
30BaHHe. 3HaYCHUE OXPaHbl OKpY’KaroIen
NPUPOTHON  Cpembl IS  COXPaHCHHS
YeJI0BeYeCTBa

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

34
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