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[TOACHUTEJIBHA A 3AIIMCKA

OO0uas xapakTepuCcTHKA Kypca

PabGouass mporpamma Kypca BHeypouHoOU aestenbHOCTH «[IpakTrueckas
OMOJIOTHS: TEOPHUSI U MPAKTUKA» COCTABIICHA JJIsl 7—9 KJIaCCOB HA OCHOBE IMOJIOKEHUI
U TpeOOBAHUI:

— dbenepaibHOTO  TOCYJApCTBEHHOTO  00pa30BaTeNIbHOIO  CTaHAapTa
OCHOBHOro  obOmiero oOpa3oBaHusi (yTBEpXKIEH MpuKa3oM MUHUCTEpCTBA
npocBelienust Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— denepanbHOM  00pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOTO  OOWIETO
oOpazoBaHus (YTBEpKJIeHa MpuKazoM MMHHUCTEpPCTBA MpocBelieHus: Poccuiickoii
®epneparuu ot 18 Mas 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MporpamMMbl HMCHOJIB30BAIUCH CIEAYIOIMIUE HOPMATHUBHBIC
JIOKYMEHTBHI:

— Vka3 Ilpesunenta Poccuiickoit denepanuu ot 28 despans 2024 r. Ne
145

«O Crparernn Hay4YHO-TEXHOJIOTUYECKOTO pa3Butus Poccuiickoit denepannmny;
— KoMmIieKCHBIA ~ MIaH  MEpPONPUSTAA MO MOBBILICHUKD  KayecTBa
MaTeMaTUYECKOT0 U €CTeCTBEHHO-HAy4YHOro oOpa3zoBanus Ha mnepuon 1o 2030 rona

(yrBepxaeH pacniopsbkenreM IIpaButenscrBa Poccuiickoit denepanuu ot 19 HoAOps

2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYpouHOU aestenbHocTH «lIpakTmueckass Guojorus:
TEOpUsT M TPAKTUKa» OO0YCIOBJIEHAa HEOOXOIUMOCTHIO Pa3pabOTKU CIEHHATIbHBIX
nporpaMMm OOy4YeHUsT M BOCIUTAHHUA, CIOCOOCTBYIOIIMX TOBBIIICHUIO KauecTBa
MaTEeMaTHYeCKOr0 M  €CTECTBEHHO-HAy4yHOro oOpa3oBaHMs, B TOM YHCIE

MpeIyCMaTPUBAIOIINX YIITYOJIeHHOE U3yUeHne yueOHOTo peMeTa «bruomorus.



[Ipennaraemplii KypC BHEYPOUHOW [EATEIIBHOCTH JOINOJHSAET U PaCIIUpPSET
nporpamMmy Kypca Ouosoruu 6a3oBoro ypoBHsi. Peanmuzanusi mporpamMmbl MO3BOJISET
BBIUTH 32 paMK{ HW3y4YeHHS OWojoruu Ha 0a30BOM YPOBHE, HCIONB3YS (HOPMBI,
OTJIMYHBIE OT YPOYHBIX, W oOecrmeunuTh Oojiee MOJHOE M TIyOOKOE H3ydeHUe
OHOJIOTHH.

[Iporpamma  Kypca  TpeaycMaTpuBaeT  OpTaHHU3AIMI0  Pa3HOOOpPa3HOM
JESATEIbHOCTH OOY4YaloMIMXCAd, MX AaKTUBHOCTh U CAMOCTOSITEIBHOCTb, COYETAET
WHIUBUIYAIIbHYIO M TPYIIOBYIO paboTy, MpeArojiaraeT MNPaKkTUYECKYI0 WU
MCCIIEIOBATEIIbCKYIO IEATEIILHOCTD.

Oco6oe BHMMaHue B IIporpamme ynensieTcs BBINOJHEHUIO OOYyYaromMMUCS
OMOJIOTUYECKOTO HKCIIEPUMEHTa — JIA0OPATOPHBIX M TMPAKTHYECKUX padoT, dYTO
MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOCHUS M (PUBHOJOTHH >KUBBIX
OpPraHMW3MOB, Pa3BUTh MMPAKTUYECKUE YMEHHS U HABBIKU TUIAHUPOBAHUS, TOATOTOBKH,
MPOBEJCHUSI, aHajdu3a W HWHTEPHPETalUU TOJYYEHHBIX HKCHEPUMEHTAIBHBIX
pEe3yJAbTATOB, HAYYUTHCS TMPUMEHSATH TEOPETUYECKUE 3HAHUS [JIsl  PEIICHUs
MPAaKTUYECKUX 3aa4y, B TOM YHCJIE€ B KU3HEHHbIX cuTyauusx. (Oco3HaHHOE
BBITIOJTHEHHE OWOJIOTUYECKUX DKCIEPUMEHTANIBHBIX PadOT OyJeT CrocoOCTBOBATH
MOBBINICHUIO MOTHBAIlMM K H3y4dyeHUI0 Owuonoruu. [IporpamMmmoit mnpegycMOTpeHO
TaK)Ke pelleHrne OWOJIOTMYECKUX 3a]ad Pa3jIM4HbIX TUIOB U YPOBHEH CIIOKHOCTH,
BBITIOJTHEHHE MPOEKTHBIX paboT, a TakKe NPOBEACHUE BUKTOPUH M OPTaHU3ALIMS
JUCKYCCUI Ha BaXKHbIE 3TUYECKUE TEMbl. BBIMOJIHEHUIO HKCIEPUMEHTA, PEIICHHUIO
3a/1a4 ¥ MPOBEJACHUIO JUCKYCCUM U BUKTOPUH 0053aTEILHO JAOJIKHO MPEIIICCTBOBATh
3HAKOMCTBO OOYYarOUIUXCS CO CBSI3aHHBIMU JIEMEHTaMU COACPIKaHUS.

Kypc BHeypounoii pestenpHOocTH «lIpakTudeckas OWOJOTHUS: TEOpPUS W
MPaKTUKa» MOXET OBbITh HHTEPECEH OOYy4YalIIUMCs, KOTOPhI€ MPOSBIISIOT
MO3HABATENbHBI MHTEPEC K H3YUYEHHIO OWUOJOTUM M, BO3MOXXHO, PacCMaTpPUBAIOT

BBIOOp Mpodeccuu, CBSI3aHHOW C MpUMEHEHHWEM Ouojorndeckux 3HaHuid. OCBOCHHE



IPOrpaMMbl Kypca MOMOKET 00ydaroIUMCs MOATOTOBUTHCSA K U3YYEHHUIO OMOJIOTHU
Ha yriyoneHHoM ypoBHe B 10—11 kmaccax.

Leab u 3aga4yu Kypca

Heas Ilporpammsl —  oOecreyuTs  HHAMBUAYaJIbHbIE  MOTPEOHOCTH
oOyJaromuxcs B U3y4eHUH OMOJIOTUHU 110 BOIPOCAM, BBIXOISIIMM 32 PAMKH 0a30BOr0O
YPOBHSI.

[Iporpamma YUHUTHIBAET MICUXOJIOTO-TIEAAarOrMYECKUE 0COOEHHOCTH
COOTBETCTBYIOIIEH  BO3pacTHOM  Kareropuu oOyuaromuxcs. Ee  ocBoeHue
CHOCOOCTBYET Pa3BUTHIO MHTEpECA K M3YUEHHIO OMOJIOTUU U cepaM AesITeIbHOCTH,
CBSA3aHHBIM C OMOJIOTMEN, MOTHUBAIIMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILLIEIO
npo(uIId U HAITPABIEHHOCTH JAJIbHEHIIEro 0O0y4eHHUs.

N3yyeHue Kypca HapaBlIEHO Ha pa3BUTUE Yy 00YYaAIOLIUXCS:

— CUCTEMbl OHMOJIOTMYECKMX 3HAaHMM Kak KOMIIOHEHTa €CTECTBEHHO-
HAayYHOM KapTHHBI MUpPA, KaK OCHOBBI ISl TOHUMAHUS MPOLIECCOB, MPOTEKAOIINX B
YKUBOM NIPUPOJIE, SKOJOTUYHOTO OTHOIICHHS K IPUPOJAE U €€ MHOT000pa3uIo;

— UHTEpeca K MPOJOJDKEHUI0 OOydeHHsT Ha YpOBHE CpeIHEero oOIIero
oOpa3oBaHUs.

B pamkax penieHust ocHOBHbIX 3a1a4 [IporpamMmbl JOKHO ObITH 00€CTIEYEeHO:

— IPUOOIIICHUE 00yJaroIMXCcs K CaMOCTOITENHLHOU
MO3HaBaTEJILHOU

1 UCCIIeIOBATEIIbCKOM JICATEILHOCTH, K HAYYHBIM METOJIaM TTO3HAHUS;

— dhopMUpOBaHHE MOTHBAIIUU U PA3BUTHE CIIOCOOHOCTEH K M3yUCHHIO
Onosoruu;

— dbopmupoBaHue  yMEHUW  OOBACHITH W  OIICHUBATh  SIBJICHUS
OKPYXAIOIIEr0o MHUpa, HUCIOJBb3ysl 3HAHUS WM ONBIT, TOJYyYCHHbIE MPU H3YYCHHUH
OWOJOTHY, TPUMEHATh WX MPU PEIICHWH MPOOJIeM B IOBCECIHEBHOW XWU3HH H

TPYAOBOU IEATEIBHOCTH;



— OCO3HaHHE O0YYaIOIMIMMUCS IIEHHOCTH OMOJIOTMYECKHX 3HAHHWH B KU3HU
YeJIOBEKa, IOBBILIICHUE YPOBHS JKOJIOTUYECKON KyJbTYphl, HENMpPUATHE ICHCTBUM,
NPUHOCAIINX BPe] OKPYXKAIOIIeH cpesie U 310pOBBIO JIIOJIEH;

— npuoOpeTeHrue OOyYAIOIIMMUCS ONbITa CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HEOOXOAWMBIX [UIS Pa3IUYHBIX BHJOB
JeSITeTbHOCTH.

MecTto Kypca B 00pa3oBaTeJbHOM Npolecce

[Iporpamma kypca «lIpakTuyeckas OHOJOTHS: TEOPUS W  MPAKTUKA
paccuMTaHa Ha peanu3auuio B TedeHue 102 ydyeOHBIX 4acOB B paMKax BHEYPOUYHOM
nesteapHOCTH B 7-9 knaccax (34 udaca B 7, 8 m 9 kimacce). Kypc moxer ObITh
UCIIOJIB30BaH IS oOoramienust 0a30BOro Kypca OHOJIOTMUHM MPAKTHUKO-
OPUEHTHUPOBAHHBIM  COAEpPKAHMEM U  aAKTUBHBIMU  BUJAMU  JCSATENbHOCTU
oOyuatomuxcs. IlporpaMma MOXXET cTaThb COAEPKATEIbHBIM M METOAMYECKUM
IPUMEPOM ISl COCTABJICHUS NTeAaroraMu pabounx Mporpamm.

[TporpamMMma kypca BHeypouHOU neareinbHocTH «IIpakTuyeckas Ouonorus:
TEOpHsl U IPAKTUKA» HAMPABIIEHA HA TIOCTHKEHUE PE3YJIbTaTOB, KOTOPbIE TOMOJHSIIOT
U yoyonsitoT  chopMyiupoBaHHBIE B (enepalibHOW pabodeil mporpamme 1o
yueObHOoMy mnpenmety «buosorus» (0a30BbI YypOBEeHb) TpeOOBaHUSI K MPEAMETHBIM
pe3ysbTaTaM.

®opMbl  AEATEIBHOCTH OOYYAIOIIUXCS MPEeILyCMATPUBAIOT AKTUBHOCTh H
CaMOCTOATENIbHOCTh, ~ COYETAIOT WHAUBUIAYAJIbHYIO W  TPYNIOBYHO  paloTy.
CTpyKTypupOBaHUE TEMAaTUYECKOTO IIaHUpoBaHus B IIporpamme coOOTBETCTBYET
NOPSAIKY HM3y4eHHUs pa3fesioB U TeM Ouosornu Ha 0a30BOM YPOBHE B OCHOBHOMU
IIKOJIE U O00ECleurBaeT TeM CaMbIM IPEEMCTBEHHOCTh YPOYHOW W BHEYPOUYHOMU
nesrenpHocTH. lIpennaraemselii B IIporpamme mnepedeHb 3KCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM SIBIISIETCS PEKOMEH/IOBAHHBIM, YUWUTENb JAEJIaeT BbHIOOP MPOBEICHMUS
HKCIIEPUMEHTOB M HCCIIEIOBAaHUN C YYETOM WHJIMBHUIYAIbHBIX OCOOEHHOCTEU

0Oy4aronnxcsi, OCHAIICHUs] KaOuHeTa OMOJI0TUN y4eOHBIM 000pYAOBaHUEM.



[TpennoxeHHbIE JEMEHTBI COAEPKAHUS U BHJIbI AESITEIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAaHbl C Y4YETOM HHIUBUAYAIbHBIX 3aIPOCOB  OOYYaIOLIUXCA.
Pacmmpenue conep)kanus ¥ BUJOB ACSITEIFHOCTU CBSI3aHO C BO3MOXHOCTBIO BBIOOpa
[EAAaroroM pa3jiuYHbIX BapHUAHTOB y4ye€OHO-METOIMYECKOro OOecreueHus Kypca, a
TaK)Ke C CYIECTBYIOIIUMHU YCIOBUSMHU LIKOJIBHON MH(POPMAITMOHHOOOPA30BaTEIbHOM
CpEIBbI.

Jljig 3HaKOMCTBa 00y4arouxcs ¢ npodeccusiMu, CBsI3aHHBIMU C OMOJIOTUEH, 1
HOBBIIIEHUS] UX MOTHUBALlMM K HM3YyYEHUIO OMOJIOTMUHM PEKOMEHJIYETCS BKIIOYMTH B
IIPOTpaMMy OKCKYPCUHM HA TNPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3BI.
ConeprkarenpHble 37eMeHThI [IporpamMMsl MMO3BOJISIIOT OPraHU30BaTh HA UX OCHOBE
MIPAKTUYECKYI0 UM  IOMCKOBO-HCCIEIOBATEIBCKYIO  JIESITENBHOCTh,  PE3YyJIbTAThI
KOTOpOW MOTYyT OBITh HCHOJB30BaHbl MpPH  pealu3aluu  O00y4aroUIMMUCS
WHJVMBUAYAJIBHBIX IPOECKTOB.

B3aumocsass ¢ degepajbHoil padoueil MPOrpaMMoii BOCIIUTAHUS

[Iporpamma Kypca BHEYpOUYHOM ACSATENBHOCTU pa3paboTaHa ¢ YYETOM PEKOMEHAIUI
dbenepanbHOlt paboueilt MporpaMMbl BOCIUTAHUS, YYUTHIBACT ICUXOJOTOINEIArOrHYeCKUe
OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTEropuil. ITO MO3BOJISIET HA MPAKTHKE COCIUHHUTH
00y4JaromIyro U BOCIUTATEIbHYIO IEATEILHOCTD Te1arora, OpueHTUPOBATh €€ HE TOJBKO Ha
WHTEJUICKTyaJbHOE, HO ¥ Ha HPaBCTBEHHOE, COILMAIbHOE pa3BUTHE pedeHka. ITo

IPOABJIISACTCS B:

— BOCIIMTAaHUU OCO3HAHHOM 3KOJIOTMYECKHU Hp&BHJ’IBHOfI MOTHUBAIlUM B ITIOBCACHHWU U

NeATeILHOCTH Yepe3 (popMUpOBaHUE CUCTEMbl YOCKICHUI, OCHOBAaHHBIX Ha KOHKPETHBIX

3HAHUSIX;
— CTaHOBJICHUU JIMYHOCTU OOYYArONTUXCs KaK IEOCTHOM, HAXOSIICHCS B TApMOHUU

C OKPYXaIOIMM MUPOM, CIIOCOOHOM K PEHICHUIO SKOJIOTHYECKUX MpodIieM;



— IPUOPUTETE JUYHOCTHBIX PE3YJbTATOB peANM3aLUUN IPOrPAMMBI BHEYPOUYHOU

ACATCIIbHOCTH, HAICAIUINX CBOC OTPAXKCHHC M KOHKPCTHU3AIIUIO B q)eﬂepaHLHOI?I pa60qep”1

porpaMmsbl BOCITUTAHUA.



COILEPKXAHUE OBYUYEHUASA

7 KUIIACC

Pasznea 1. BBenenue

[{uTosnorus — Hayka o kierke. CoBpeMeHHas KJIIETO4YHAsI TEOpUsl. DYKapHOTHBIE
U TPOKApUOTHBIE KIEeTKH. Bupyconorus. IlpaBuia paboTel €O CBETOBBIM
MHUKPOCKOIIOM. MeTOIMKa MPUTOTOBIEHUSI BPEMEHHBIX MUKPOIIPENAPATOB.

Ilpakmuueckas Oesmenvrocmsb. (OCHOBBI MHUKPOCKOIHHU: IPUTOTOBJICHHE
BPEMEHHBIX NpenaparoB M padora ¢ MUKpockonoM. OdopmieHue pe3ynbTaToB
paboOThl C MUKPOCKOIIOM.

Paszgea 2. bakrepuu u apxeu

Muxkpobuosoruss — Hayka O MuUKpoopranusmax. Ku3HenesTenbHOCTh
OakTepuil. [luanoOakTepuu, UX posib B NPUPOJE. ApXeH, UX OTINYHS OT OAKTEPHIl.
3HadyeHue OakTepuil u apxel B MPUPOJE, IBOJIIOIUN U OMOTCOXMMHUYECKUX ITUKIIAX.

OKcnepumenmanbHoe uzydenue mopghonocuu  OAKMEPUAIbHbIX KIeMmoK U
KOJOHUL bakmepuii.

Pa3znesn 3. MHorooopasue 0JHOKJIETOYHbIX 3YKAPHOT

MHuoroo0pa3ue npoctedmux. 3a0ojeBaHusl, BbI3bIBAEMbIC OJHOKJIECTOUYHBIMH,
uX NMpopuUIaKTUKA.

IKCnepumMeHmaivbHoe  usydeHue  CMpOeHUs U JHCUSHeOessmeabHOCmU
IIpocmetiwiux.

Pewenue  npaxkmuueckux  3a0ay  Ha  y3HA6AHUe  NPOCMEUUWIUX  HA
MUKpoOnpenapamax.

Pa3znen 4. ApxemjiacTuiHble, WIH «PACTEHUSD)

boranuka — Hayka o pactenusx. CoBpemenHas kinaccudukarms. OcoOeHHOCTH
CTpOEHUS U MHOTO00pa3ue pacTUTEIBHBIX KIETOK. [IpOCThie U CII0KHBIE TKAHHU.

PacTurenbHbI OpraHu3M Kak €IMHOE LETIOE.



CrnopoBsle pacTeHus. Abrojaorus — Hayka O Bojopocisix. Bomopocou —
HeTakCOHOMUYeckas rpynna. OCOOEHHOCTH CTPOEHUS, PA3MHOMKEHUS U JKU3HEHHBIX
LIUKJIOB Bojaopocien. bypeie Bomopociau. MX moJiokeHWE BHE LAPCTBA PACTEHUI.
[Ipoucxox1eHHne BBICIIMX PACTEHUM OT XapOBBIX BOAOPOCIe. MOXOBUIHBIE.
Crpoenue,  KU3HENEATEIbHOCTb,  JKU3HECHHbIE  LMKJIBL.  [[eYeHOYHMKH WU
AnrtoueporoBbie. [lnayHoBunnbelie. Penykums rameroduta. I[lanmopOoTHUKOBHUIHBIE.
Crpoenue, )ku3HEHHbIA UK. CEMEHHBIE PACTEHUS.

DKcnepumenmanbHoe usyierue Moppoaocuu u aHamomuu Kiemok, mrkaHeu u
0p2aH08 pacmeHull pasiuyHblX CUCIEMAMUYECKUX KAme20PUll.

Paszgea S. CTtpoeHue M :KU3HEAEATEIbHOCTh CEMEHHBIX PacTeHU

Kopensb. 30HbI KOpHS. [locTyruieHne BOIBI U MUHEPAJIBHBIX BEIIECTB B KOPEHb.
KopneBoe naBnenue. BereratnBHOe pa3sMHOXKEHHE. BuaonsMeHeHHs Oprasos
pactenuii. Ilober u mouka. PazHooOpasue moOeroB. CTpoeHue W pazHOOOpazue
nouek. Jluct. Anaromus nucta. Y cTeuuHbIN anmnapat. Me3odui. [TurmenTs! nucra.
®orocuntes. Jlucronan. Credenb. CTeOaM TPaBIHUCTBIX M LBETKOBBIX PACTEHUMU.
Pacnonoxkenue mpoBoasmux TkaHed B crebne. Kriaccudukanus 1BETKOBBIX
pactennii. OTIMYUTENbHBIE MPU3HAKA PACTEHUM pa3HBIX CEMENUCTB: 3O0HTUYHBIE,
AmapumncoBble, Opxuianbie. @DOpMylibl W JuUarpaMMbl LBETKOB Pa3IUYHbBIX
CEMEHCTB.

DKcnepumenmanbHoe U3yyeHue Mop@onocuu, anamomuu U  Qu3UoIoUU
0pP2aHO8 YEemK08020 PACMEHUS.

Pewenue sepucmuueckux 3aoau.

Pa3znea 6. JxoJiorusi pacrenuii. PacteHusi B NpupoaHBIX CO00IECTBAX

DKOJIOTMYECKUEe Tpynnbl pacteHuid. [IpsMoe M KOCBEHHOE BO3JCHUCTBUE
OpraHu3MoB Ha pacteHus. Puzocdepa. Mukopusa. 3enensie ynoopenus. duronenos.
buonenos. Dxocucrema. buopasznoodpaszue. dnopa.

Pewenue cumyayuOHHblX 3a0ay.



IKcnepumenmanvHoe — usyuenue — 0coOeHHOCmel  CMpPOeHusi  pacmeHull
PA3IUUHBIX IKOAO2UYECKUX SPYNN.

Pa3pnen 7. PacTUTEIbHBIA MUP U AEATEJIbHOCTH Y€JI0BEKA

Otanbl  pa3BuTUsl  pacturenbHoro  mupa. [lameoboranuka.  LleHTpsI
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTypHbIX pacteHud no H.M. Basumony.
[IpomoBonbcTBeHHAsT Oe30macHOCTh M OaHkW ceMsH. Cenekmus U OMOTEXHOJIOTHS.
Pacrtenuns ropona.

IDKcnepumenmanvbHoe uzyueHue KyabmypHvlx pacmeHull.

8 KUIACC

Paznen 1. I'pudbl 1 rpudono00HbIe OPraHu3Mbl

Muxkonorusa. ['pynnel rpu6oB. CtpoeHue rpuOOB pa3HBIX CHCTEMATHYECKUX
rpynn. Mukopu3sa. [lnecueBsie rpu0bl. Che100HBIE U ATOBUTHIE TPUOBI. 3UTOMUIIETHI.

ACKOMI/II_IGTLI. EaSI/IIIOI/IMI/II_IGTBI. OOMI/II_IGTI)I. JInmanHuKY.

JKcnepumenmanbHoe — U3Y4eHue — CMpPOEeHUs,  HCU3HeOesmenbHOCmu U
MHO2000pa3zust 2pubo8 u TUUAHUKOS.

Paznen 2. ’KuBoTrHbie

30070THsI — HayKa O *UBOTHBIX. OOIIME U CHeIUaIbHbIE METOIbl MU3Yy4YCHUs
)KUBOTHBIX. [Ipodeccun, cBsa3anHbie ¢ 30010rue. OCOOCHHOCTH CTPOCHHS KUBOTHOM
kJeTkr. OCOOEHHOCTH KUBOTHBIX TKaHe. OpraHbl U CHCTEMbI OPTaHOB KUBOTHBIX.
®opma temna. Cummerpust. Pazmepsl ) KUBOTHBIX.

IKcnepumMeHmanibHoe uzyueHue Kiemok U mKaHeu HCUSOMHbIX.

Pewenue axcnepumenmanvrulx 3a0ay Ha onpedenenue muna mKaHu.

Pasznen 3. CTpoeHue ¥ KU3HEAEATEIbHOCTD *KUBOTHOI0 OPraHU3Ma.
Opranu3MeHHbIN YPOBEHb OPraHU3ALUM KU3HU

[lutanue: DSHAOIMTO3 M DK30LMTO3; OCOOCHHOCTH THUTAHUSI >KUBOTHBIX.
Jpixanue: crnocoObl TOJYYEHHUs] KUCIOpPOJa, JbIXaHUE B Pa3HBIX Cpefax >KU3HHU.

TpﬂHCHOpT Y JKUBOTHBIX: IIOJIOCTH TCJI4, 3BOJIOIMA ITOJIOCTH TCJIa ) KUBOTHBIX, CBA3b C
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CUCTEMOW TpaHCHOpTa. BelaeieHne: 0CMOC, TUIIBI BBIIEIUTEIBHON CUCTEMBI, CBS3b
BBIJICIINTEIIBHOM CHCTEMBl C TUIOM HOJOCTH Tena. Omnopa W JBHKEHHE:
TUAPOCTATUYECKUM, HapyX HBIM, BHYTpeHHUM ckener. IlmaBanume, Oer, moJerT.
Perynsinus mpoueccoB »KU3HEAEATEIbHOCTH: TUIIBI HEPBHOM CHCTEMBI Y KMBOTHBIX,
ryMOpajibHass peryinus. Pa3MHOXEHME y  JKHBOTHBIX:  Pa3feiIbHONOJIOCTb,
IIapTEHOICHES.

DKcnepumenmanbHoe usyuyeHue CmpoeHusi U @QYHKYUOHUPOBAHUSI OP2aHO8 U
cucmem Op2anHo8 HCUBOMHDIX.

Pewenue sspucmuueckux 3a0au no meme Ovixanue, HePEHAS U 2YMOPATLHAS

peyAYUsL.

Pa3znen 4. PazHooOpa3ue :KUBOTHBIX

JIByxcnoviHple H TpexciouHble kuBOTHbIe. Tum Ilmockme, Kpyrmsie,
Konpuateie uyepBu. Tun Mommocku. Tun UYUnenucronorwe. Tunm Xopnosble.
Pa3nooOpazue u »Bomtouust [lo3BoHOUHBIX >KUBOTHBIX. Haakmacc PriObl. Kiacc
3eMHOBOJHBIE.

Awmuunortsl. [Ipecmbikarommecs. [Itunpl. Muekonuratommue.

9KCI’Z€thM€HWlClJZbHO€ UsyueHue 6HEeUlHeco U  6HYMPEHHECO  CMPOEHRUA
HCUBONHDBLX.

Pa3aea 5. DBoaonus v DKOJOTHA JKUBOTHBIX

DBOJIIOIMS OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Cpena oOuTaHuUs U
HKOJIOTHYECKasl HHINA. 3aKOH ONTUMyMa. 3aKOH JUMUTHUpYMomero ¢akTtopa. 3aKoH
AKOJIOTUYECKON MHANBUYATIbHOCTH BUAOB. [IpaBuno Amnena. [Ipasuno beprmana.
AJtantaiuu ’KUBOTHBIX K cpejie ooutanus. [lapazutuszm.

IKcnepumMeHmanbHoe U3yueHue IK0JN02ULECKUX akmopos.

Pa3nena 6. JKuBoTHELIE M YeJI0BEK

BCI[CHI/IC IIPOMBICJIA JKHUBOTHBIX Ha OCHOBC Hay4YHOI'O moaxoaa.

OI[OMaHIHI/IBaHI/Ie KHUBOTHBIX. CCJ’ICKHI/UI. HTI/IHGBOI[CTBO. H{I/IBOTHOBOI[CTBO.
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’KupotHbie-Bpenurenu. CHHAHTPONHbBIE BUJBI KUBOTHBIX. AfanTaiusi >KUBOTHBIX B
YCIIOBHSIX TOPOAA.

Hccneoosanue 63aumooeiicmeusi HCUBOMHbIX U YesloBeKd.

9 KIIACC

Pa3nen 1. Beenenue

Cucrema OWONOTMYECKHX HayK, HU3ydarommx 4enoBeka. llpodeccun,
CBSI3aHHBIE C HayKaMH O 4esloBeke. llepcnekTuBbl pa3BUTHUs 3HAHUN 00 OpraHusMe
YeJIOBEKA U €T0 CBA3SX C OKPYIKAOIIEH CPEAOH.

Paznen 2. O01mmii 0030p KJIETOK M TKAHEH YeJI0BeKa

OOMeH BelecTB Kak OCHOBA U3HU. OpraHN4ecKue BEIIeCTBA KIETKH.
Butamunel. AT®. [{utonorus. Tumsl TkKaHE OpraHn3Ma 4eI0BEeKa.

9KCI’lep1/lM€Hma]ZbH0€ UsyuyeHue KiemkKu u OUOXUMUYECKUX npoyeccos 6 Hel.

Pewenue npakmuiyeckux 3a0a4 Ha onpe()e/zeﬂue muna mMKAHU  HaA

MUKponpenapame.

Pa3znen 3. HepBHas cucrema

[IpoBoasiuue MyTH COMHHOTO MO3ra. AHATOMHUS TOJIOBHOrO Mo3ra. LleHTpsl
COMAaTHYECKOM M BEreTaTMBHOW CHUCTEM B LEHTPAJIbHOW HEPBHOM CHCTEME.
Pednexktopnoe kombuo. Heiponnas cets. Knaccudukamum pedaekcos. Ponb
uccnenoBanuii  M.II. IlaBnoBa. @yHkiumoHanbHble cucrembl ILK. AHoxuHa.
Hcnonb3oBaHre MPUHIMIIA PAaOOTHl HEUPOHHBIX CETEN B UCKYCCTBEHHOM MHTEJUICKTE.
['emartosnneanmmueckuii 6apbep. MeTonbl HCCIIETOBAHUS MO3TOBOM aKTUBHOCTH H
CTPOEHUSI CTPYKTYP HEPBHOM CHUCTEMBI.

IJKcnepumenmanvbHoe u3yueHue HEPEHOU CUCTNEMDI.

Paznen 4. CeHcopHbBIE CHCTEMBI

Knaccudukanusa penentopoB. Pu3nyeckre ¥ XMMUYECKHE OCHOBBI BOCTIPUSTHS
cBera. CtpoeHue cerTyaTku. MexaHu3M BOCHIPUATHSA U 00paOOTKHU 3BYKOBBIX BOJIH.

CBsI3b LIEHTpA CllyXa U LIEHTpa peuH.
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IKCnepuMeHmaibHoe u3yueHue CeHCOPHbIX CUCHIEM.

Paznen 5. JHaIOKpHUHHAA CHUCTEMA

MonekynspHble MEXaHU3Mbl JICHCTBHSI TOPMOHOB Ha KIETKH-MHIICHHU.
['mmoranamo-runodusapHas cucremMa. Hapymenus, CcBsS3aHHbBIE C THIO- U
runepPyHKIUSIMHA TOPMOHOB. [Ipodre opranpl, BBIICISIONINE TOPMOHBI.

HUccnedosanue cmpoenus sxcene3 3HOOKPUHHOU CUCTIEMBI.

Paszgea 6. IlloBenenue

Pednexc. Ycnousie pedrekcol. Llens. Motus. [lotpedbnocts. Pednexe nenu
no [TaBnoBy. /InnHamnueckuit crepeoturt. ImnpuHTrHr. MeXaHn3Mbl BOSHUKHOBEHUS
smonuii. HeliporymopanbHas peryJisius noJIOBOro MOBEACHUS.

lIpumenenue meopemuueckux 3HaHUli 0 pegrexcax Ha NPaKmuxe.

Pasznes 7. OnopHo-ABUraTe/IbHbIM anmapar

Koctu. Hapymienust ctpoeHus ckeneTHOM cucteMmbl. TpaBmbl. 3aboJieBaHUs
OMOPHO-ABUTATEIBHOIO annapara, CBI3aHHbIE C TPSIMOXO0KICHUEM. MBIIIIIBI.
OcCHOBHBIE MBIIIIBI TEJIA YeTIOBEKA. ATPOQUS MBI, IPUYUHBI U JICUCHHUE.

IKCnepumMeHmaivHoe  U3yyeHue  CMpoeHus U QYHKYUOHUPOBAHUS

onopHodeueameJleoﬁ cucmemaol.

Pa3znen 8. KpoBenocHas u immMdarnueckas CHCTEMbI

OcobenHoctd  cTpoeHUsS W (GYHKIIMOHUPOBAHUS  CEPJICYHOM  MBIIIIIIBI.
KposenocHas " auMmpaTrdeckass CHUCTEMbl  OpraHu3Ma. BHyTpeHHsS

cpema OpraHu3Ma.

OKcnepumeHmanvHoe u3yueHue CmpoeHus u padomovl OpeaHo8 KPOBEHOCHOL
cucmembsl.

Pa3znen 9. UMmyHHas cucrema

3nauenue padbor M.M. Meunukosa, 1. Dpauxa nmo uU3y4eHUI0O UMMYHHUTETA.
Bpoxnennsiit ummyHuUTET. [I[prioOpeTeHHbIil UMMYHHUTET. BaKIIMHBI M CHIBOPOTKH.

Oprassl HIEHTPAIIBHOW UMMYHHOMN CUCTEMBI.
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Cocmasnenue cxemol 803HUKHOBECHUS. UMMYHRHO2O omeema no ONUCAHUIO.

Pazpnen 10. /IpixaTejbHasi CHCTEMA

Bo3nyxoHocHele mmyTH U Jierkue. DuU3MOIOTUA Tpolecca  JIbIXaHHUS.
Cypdakrantr. Undexumonnsie 0o0yie3HU, Mepelaroluecs 4Yepe3 BO3lyX, U IMpouune
3a00JIeBaHUsl OPraHOB JbIXaHUsS. BiusHue TabakOKypeHUs Ha OpraHbl JAbIXaTeIbHOU
CUCTEMBI.

DKcnepumenmanbHoe u3yyeHue cmpoeHus U QYHKYUOHUPOBAHUS ObIXAMENbHOU
cucmembsl.

Pazgea 11. IlnmeBapuTeibHAs cUCTEMA

@uU3HOJIOTUS MUIIEBAPUTEILHON CHUCTEMBI. XHMHUYECKHII COCTaB CIIOHBI,
YKETyTOYHOTO COKa, MOJKETYI0YHOTO COKA, JKETYU, COKA TOHKOW KUIIKH.
Heundeximonnsile W ayTOMMMYyHHBIE 3a00JI€EBaHUS CHUCTEMbl IHIIEBAPEHUSI.
PaccTpoiicTBa nuieBOro NOBEICHUS.

DKcnepumenmanvHoe uzydeHue Gu3UoaI02UU NULesapeHus..

Pasznea 12. BeigeaureanHasg cHCTEMA

duznonornveckue mporeccsl GOpMUpOBaHUs BTOPUUHON Mouu. Poib mouku B
peryJiliuu apTepUaIbHOTO JaBJICHHsS. 3a00JIeBaHUSI OPTraHOB MOYEBBIICIUTEIIHLHOM
CHUCTEMBI, UX TpenymnpexaeHue. MckycctBenHas mouka. Jluanus. TpaHcmaHTaus
MTOYKH.

IKcnepumenmanvHoe u3yueHue Cmpoenusl 8bl0eaIUmelbHOU CUCTEeMbl.

Pasnea 13. [losioBasg cucrema

MenctpyanbsHblil UK. HepBHas u rymopainbHas peryisinus padoThl OPraHOB
1oJIOBOM cuctemsl. [ImanupoBanne 6epeMEeHHOCTH, METOIbI KOHTPAIICTIIIUH.
bepeMeHHOCTb U nakTanus. 3a00eBaHus, NepelaloIInecs MOJI0OBbIM MTyTEM.

H3yuenue cucmonocuueckux npenapamoe.

Paznen 14. Koxka u ee mpou3BOIHbIE

Cinou osmupepmuca. Crnou nepmbl. IloakokHas KApoBasi —KIIE€TYATKA.

[IpousBoaHBIC KOXKH: HOTTH, BOJOCHL. 3a00JIEeBaHUS KOXKH W HUX TMPEAYNPEKICHUE.
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[TpodunakTuka U mepBasi MOMOIIb MPU TEIJIOBOM M COJIHEYHOM YIapax, 0KOTax U
0OMOpOKEHUSX.
IKcnepumeHmanbHoe UCCie008aHue CeA3U CMpoeHus U PYHKYUL KOHCU.

Paszneua 15. Ajanranuu opranusMa 4ejioBeKa

Tepmoperynsauus. ['mnoranamyc Kak LEHTpP HEUPOTYMOPAJIbHOM PETYISLUN
tersiooomMeHa. IloBeaeHueckue amantanuu. AJanTalldd YeJIOBEKa, €ro OpraHoB H
TKaHE K HH3KMM KOHIIEHTpAalusM Kuciopona u runokcuu. llepecrtpoiika
MeTabosiM3Ma KIETOK B yCIOBUM TUNOKcHH. IlepecTpoiika meTaboiam3Ma KJIETOK B
ycioBusx rojonanus. Lupkamueie putmbl. TpenupoBku. Posb  (dusnueckoit
AKTUBHOCTM B COXPAHEHWUU 310pOBbS 4YEJIOBEKAa. Ajantanuss K HEBECOMOCTH.
[lepectpoiiku MeTabonn3Ma B YCIOBUSX HHU3KOM TpaBUTALMM, MNPO(PUIAKTHKA
HETaTUBHBIX ITOCJIEACTBUN.

Pewenue cumyayuonnwvix 3adau.

Pa3znen 16. I'eHeTuka 4esioBeka

Onpenenenue reHa W amiensd, reHotuna u ¢enoruna. I[loHsTue romo- u
reTepo3uroThl. 3aKkoHbl MeHaens. B3aumopelictBue amieneii. MOHOTEHHBIE U
MOJIMTEHHbIE NIPU3HAKA. KpOCCUMHIOBEpD M CLEIUIEHHOE HacienoBaHue. MeXaHW3MBbl
onpenesieHus mona. [lonoBeie XpOMOCOMBI U ayTOCOMBI 4enoBeKa. HaciemoBanue,
cueruieHHoe ¢ nosoM. HM3menumBocTh. Ilomynmsauuonnas renetuka. Ilonsarue
reHodoHa. 3akoH Xapau—BaitnOepra. Pemenue renetudeckux 3agady. MeauuHckas
reHeTuka. buonHdopmarnueckue MHCTPYMEHTBHI aHalu3a TeHOMOB. ['eHeTHueckas
MHXeHepus. [ eHOMHOE perakTUpOBaHHE. DTUYECKUE aCIEKThl BHECEHUS U3MEHEHUI
B F€HOMBI Pa3JIM4HbIX OPIrAaHU3MOB, B TOM YHCJIE YEJIOBEKA.

IDKcnepumenmanvbHoe uzyueHue HacieoCmeeHHOCMU U USMEeHYUBOCTNU.

Pewenue cnoochvix eenemuueckux 3aday Ha pasHovle d)Oprl HAC1e008aAHUSL.
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Paznen 17. AuTponorenes

VYHUKanbHbIE TPU3HAKKM TOMUHUI. Bpicokopa3Butblidi Mo3r. CXOACTBO H
pas3nuYus YeNIOBEeKa W 4eJIOBEKOOOpasHbIX 00e3bsH. lllmmman3e kak OmwxanTIIwiz
YKABOW POJACTBEHHMK YEJIOBEKA.

IKcnepumMenmanbHoe uzyueHue I801I0YUOHHbIX USMEHEHUL Yel06eKd.

Pa3znen 18. YesoBek U OKpy:kawinas cpeaa

3aBUCUMOCTb 3JI0POBbsI 4YEJIOBEKAa OT COCTOSIHUSL OKPY’KaIOIIEW Cpensl.
Muxkpoximmar KWiblx nomemeHui. @uszunonorus tpyaa. PakTopsl, HAPYLIAKOIINAE
3I0pOBbE. YKpEIUIEHUE 3JI0pOBbsl. AHTPOIOIE€HHBIE BO3ACHCTBUS Ha CpELy.
AHTpOIIOTEHHBI  KPYTOBOPOT. JKOJIOTMYECKHE KPU3UCBI W HMX HPUYHUHBI.
KonBomtonus oOuiecTBa 1 npupoasl. PanonanbHoe Npupo0oib30BaHUE.

OKCnepumenmanbHoe U3yyeHue memnepamypovl, Koauyecmea Kuciopooa u
VelleKUci020 2a3a 6 Hayane u 6 KOHYe YpoKa 6 Kabumeme OUONIO2UU NPU HOMOUU

0aMyYUKO8.

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
BHEYPOUYHOU JESATEJBHOCTHU (IIPAKTUYECKAS BUOJIOT USI:

TEOPUSA U ITIPAKTHUKA»

Peanmnsanust mporpaMmel Kypca BHEYpOUHOU AesarenbHOCTH «lIpakTrueckas
Ouonorus: Teopusi M TIpaKkTUKa» HampaplieHa Ha oOecleueHue JIOCTHKEHUs
OOyYaIOIIMMUCS JTMYHOCTHBIX, METANPEIMETHbIX M MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

- MNATPUHOTHYECCKOC BOCIHUTAHME. TOpAOCTH 3a BKJIAJ pOCCHfICKHX u

COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJOTUYECKON HAYKHU;
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— rpamaaHcKOe  BOCIUTAHHWE: TOTOBHOCTb K  KOHCTPYKTHMBHOM
COBMECTHOM JIESITEIbHOCTH MPH BHIMOJIHEHUHU UCCIEA0BAHUN U MTPOEKTOB;

— HEeHHOCTH HAYYHOI'0 MO3HAHMS: OPUEHTAIIUS Ha COBPEMEHHYIO CUCTEMY
HAyYHbIX  MpPEACTaBICHU 00  OCHOBHBIX OMOJOTHYECKUX

3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX 4YEJIOBEKAa C MPUPOJOM, pa3BUTHE HAyUYHOU
JT10003HATETLHOCTH, UHTEpPECa K OMOJIOTUYECKON  HayKe, HABBIKOB

UCCIIeI0BATEIHCKON
JEATEIIbHOCTH;

— (opMupoBaHue KYJbTYPbI 310POBbSI: OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBbIO M YCTaHOBKA Ha 3JOPOBBIN 00pa3 >KU3HU, COOJIIOJICHHUE MPaBUII
0e30MmacHOCTH, B TOM YHCIE€, B TOM UHCIE COBEPIICHCTBOBAHUE HABHIKOB
0€301acHOro MOBEACHUS B MPUPOTHOM CPEJIE;

— TPYAOBO€ BOCIHMTAHWE: AKTUBHOE y4YaCTHE B PELICHUHM MPAKTUYECKUX
3alay  OMOJIOTMUECKOW M DKOJIOTMYECKOM  HAampaBICHHOCTH, HHTEpEC K
MPAKTUYECKOMY M3YyUYECHHIO IPOo(deccHii, CBSI3aHHBIX ¢ OMOJIOTHENH;

— IKOJIOTHYECKOEe BOCIHMTAHUE: OCO3HAHUE DKOJIOTMYECKUX MpOOJieM U
NyTel WX PEHIeHUsI; TOTOBHOCTh K YYacTHIO B MPAKTUYECKON JESITEIbHOCTH
HKOJIOTHYECKON HAMPaBIEHHOCTH; [IECHHOCTHOE OTHOLIEHHUE K POJIHOW MPUPOJIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBbIC YHHBEpPcaIbHbIE y4eOHbIe AeicTBUA bazoguvle

Jlo2udeckue Oeticmeus:

— BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKA OMOIOTHUECKUX
00BEKTOB;

— npejaraTb KpUTEpUU U BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B
paccMaTpuBaeMbIX (pakTax;

— BBISBJIAITH  eUUIMTHl  WH(OpPMAIMK, MAHHBIX, HEOOXOJUMBIX IS

peUIEeHUs MOCTABIEHHOM 3a1a4H;
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— BBISIBIISIT PUYUHHO-CJIC/ICTBEHHBIC CBSI3U npu U3YYCHUU
OMOJOTUYECKUX SBJICHUN U TIPOIIECCOB, (hOPMYITUPOBATH TUIIOTE3HI, IeTIATh BHIBOIHI;

— CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHus yuyeOHOH OHOIoTrHYecKou
3amaun  (CpaBHMBAaTh HECKOJHKO BapHAHTOB pEIICHHS, BbIOMpaTh Hambomee

HOI[XO,ZIHHIHﬁ C YUCTOM CaMOCTOATCIBbHO BBIICIICHHBIX KpI/ITepI/IGB).

baszogvie uccneoosamenvckue oeticmeus:

— IPUMEHATH METOJbl HAay4YHOTO IIO3HAHMSI JKUBBIX OpPraHU3MOB H
IPOLECCOB Ha OHOMIMPUYECKOM U TEOPETHUYECKOM YpPOBHSX B  ydyeOHOMU
ITO3HABATEIILHON U UCCIIE0BATEIbCKOMN NESITEIbHOCTH;

— aHanu3upoBaTh (aKThl, BBIABIATH M (OPMYIUPOBATH MPOOJIEMY,
ONpENENATh LEIb U 3a/layd, COOTBETCTBYIOIIME PEHICHUIO MPOOJIEMBI; Mpejaratb
TUIIOTE3y M OCYIIECTBISATH €€ IPOBEPKY; MPOBOAUTH H3MEPEHUS HEOOXOIUMBIX
NapamMeTpoOB, BBIYHUCIEHUS, MOJEIUPOBAHUE, HAOMIOAEHUS M HSKCIIEPUMEHTHI,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh pE3yNbTaThl, (POPMYIUPOBATH O000OIIECHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIEAOBAHUS, COCTABIISITH OTYET O

poJieaHHoN padoTe;

Paboma ¢ unghopmayueit:
— OpPUEHTHUPOBATBCS B Pa3IMYHBIX  HWCTOYHHKAX  WHOOpMAIuu
(HayuHOTIOMYJIApHAsT ~ JUTEpaTypa OHOJIOTMYECKOTO COJCPXKAHUS, CIPABOYHBIC

nocobwus, pecypchl IHTepHeTa);
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MIPUMEHSTh Pa3JIMYHbIE METOJbl, UHCTPYMEHTHI U 3alpOChl MPU IMOUCKE U
orOope WH(pOPMAIMM WM JAaHHBIX W3 HWCTOYHUKOB C YUYETOM IMIPEIIOKCHHOU
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB;
— OPUMEHSTh 3HAaKM W CHUMBOJIBI, (QopMylbl, abOpeBHUATYDHI,
UCIIOJIb30BaTh M MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA

HarJsiJHOCTH.

KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe JelCTBUSA:

— nyOIMYHO BBICTYNATh C MPE3CHTALUEN Pe3yJbTaTOB BBIIOJIHEHUS
OMOJIOTUYECKOTO 3KCHEpPUMEHTa (MCCIEN0BATENbCKON J1a00paTOpHOM WK
MPaKTUYECKON pabOThl, yueOHOTO IIPOEKTA);

— IUIAaHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThl, ONpEAesATh
CBOIO POJIb, PACTIPEACIATH 3a7a4l MEXIY YICHAMU TPYIIIbL;

— BBITIOJIHATH CBOIO YacTh pabOThI, KOOPAMHUPOBATH CBOH JICUCTBUS
C JCUCTBUSIMM JIPYTHX UYJICHOB KOMaHbl, ONPEICNATh KPUTEPUH IO OLICHKE
KauyecTBa BBITIOJTHEHHOH paboTHI;

— pemaTh BO3HHUKAWOIIME MPOOJIeMbl HAa OCHOBE YyyeTa OOIIMX
WHTEPECOB W COTJIACOBAHMS TO3WIIMIA, Y4aCTBOBAaThH B OOCYXKICHHH, OOMEHE
MHEHUSIMH,

«MO3TOBOM HITYpME» U IPYruX GopMax B3aUMOJEHCTBHUS.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe yYeOHbIe NeHCTBHSA:
— COOTHOCUTh CBOM JCHCTBHA C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYULIECTBJISTH CAMOKOHTPOJIb JAESITEIBHOCTH;

— KOPPCKTHUPOBATHL CBOIO ACATCIIBHOCTHL Ha OCHOBC CaMOdHAJIM3a U
CaMOOIICHKU.
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INPEAMETHBIE PE3YJIBTATDBI

K koHly oOyueHus B 7 KJjacce NpEIMETHbIE PE3yJbTaThl M3Y4YEHUs Kypca
BHEYpPOUHOI1 earenbHocTH «IIpakTryeckas OMOI0THs: TEOPHS U MPAKTUKA» JOJKHBI
OTpa)kaTb C(POPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

— XapaKTEpU30BaTh  pa3fesibl  OOTAaHUKH, ONEPUPOBATH  3HAHHMSIMU
aHATOMUU, TUCTOJIOTUU U (PU3UOJIOTUHU PACTCHHUIA;

IPUMEHATH OMOJIOTUYECKUE TEPMUHBI U MOHATHUSA (B TOM YUCIIE: LIUTOJIOTHS,
HKOJIOTUS PACTeHUN, MUKPOOHOJIOTHUS, MPOTUCTOJIOTHS, CYTIEPIPYIIIa, PACTUTEIBHOE
COOOIIECTBO, CIIOPOBBIE PAcCTEHHs, CEMEHHbIE pAcCTEHUs) B
COOTBETCTBHH C IIOCTABJIICHHOM 3a/1aucii;

— OMKCHIBATH ~ OCOOEHHOCTH  CTPOEHUSI U JKU3HEJEATEIbHOCTH
PACTUTENBHOIO OPraHU3Ma;

— pasinyaTh BHYTPEHHEE CTPOEHUE OPraHOB PACTEHMI Ha MOIEPEYHBIX U
IIPOJIOJIBHBIX Cpe3ax;

— OMKCHIBATH JKMBbIE W TepOapHble AK3EMIULSIPbl PACTEHHM MO IUIaHy,
YacTU PACTeHUH MO HU300paKeHUsSIM, CXeMaM, MOJENSIM, MYJDKaM, pelbepHbIM
TabINIAM;

— XapaKTEepPU30BaTh OCHOBHBIE TPYMIbl OJHOKJIETOYHBIX OPraHU3MOB M
BBISIBJIATh M€Ky HUMH 3BOJIOLMOHHOE POJICTBO;

— BBISIBJIAITH  3aKOHOMEPHOCTH M MOP(PO(PU3HOJIOTUYECKUE aJaNTaLUU
(BUIOM3MEHEHUSI OPraHOB) PAaCTEHUU K Pa3IMYHBIM YCIOBUSM OOWUTaHUS, HAXOAUTh
CBSI3M MEX/1y CTPOCHHEM OpraHa U BHITIOJHAEMOW UM (yHKIHEH;

— BBINIOJIHATh MPAKTUYECKUE U JabopaTOopHble pabOThl MO0 MOP(OJIIOTUH U
duznonoruu pacTeHWil, CHCTEMaTUKE pACTCHHM, albroJOTHH, MHKOJIOTUU U

MI/IKp06I/IOJIOFI/II/I, B TOM 4YHUCIIC pa6OTBI C MHMKPOCKOIIOM C IIOCTOSAHHBIMH
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(pukcupoBaHHBIMU) ¥ BPEMEHHBIMH MHUKpOIMpENapaTaMu, HCCIEI0BATEIbCKHUE
paboThI C UCIOJIB30BAHUEM MPUOOPOB U HUHCTPYMEHTOB LM (PPOBOIL TabopaTtopuu;

— OTepUpOBaTh  3HAHUSAMH 0 MPUYMHAX  PACTIPOCTPAHCHHBIX
MHDEKIIMOHHBIX 00JIe3HEN pacTeHUM, MOHUMATh MPUHIIUITBI OOPHOBI ¢ TATOTEHAMU U
BpPEIUTEISIMU PACTCHUM;

— MPUMEHSATh TOJYYCHHBbIC 3HAHUS ISl BBIPAIMBAHUS U PAa3MHOKECHHUS
KYJIbTYPHBIX PACTCHUMH;

— CTaBUTh MIPOCTEUIITNE OMOJIOTUUECKHE OMBITH U AKCIIEPUMEHTHI;

— coOro/iaTh MpaBumiia 0e30MacHOro TpyAa IMpu padoTre ¢ y4eOHBIM U
71a060paTOPHBIM 000PYAOBAaHUEM B COOTBETCTBUH C MHCTPYKIHUSIMHU;

— WCIIOJIP30BaTh 3HAHWS O TIPU3HAKaX CEMEWCTB JBYIOJBHBIX W
OJTHOJTOJIbHBIX PACTEHUH ISl OTIPEACTICHHUS MX CUCTEMAaTUIECKOTO TOIOKCHHS,

BBIICJISITh CYIIECTBEHHbIE TMPU3HAKU CTPOCHUS M KU3HEIEATEIHLHOCTH
pacteHui, 6akTepuii, apxei, rpudoB;

— BBISIBJISITH YEPTHI TPUCIIOCOOJICHHOCTH PACTEHUH K cpelne OOMTaHus,
3HaYeHHE YKOJOTHUECKUX (haKTOPOB AJISI PACTEHUH;

— XapaKTEPU30BaTh PACTUTEIIbHBIE COOOIIECTRA;

— MPUBOJNUTH MPUMEPHI KYJbTYPHBIX PACTCHUHM W WX 3HAYCHUS B KU3HH
YeJI0BEKa, ONEPUPOBATh MOHATHSIMH: COPT, IITAMM;

— MOHUMATh MPUYMHBI BO3ZHUKHOBEHHS YKOJOTUYECKUX MPOOJIEM M 3HATH

MepbI OXpaHbl PACTUTENBHOTO MUPa 3EMJIH.
K koHmy oOyuenus B 8 kJjiacce TpeIMETHBIC pe3yJbTaThl U3YUYEHUS Kypca

BHeypO‘IHOI\/’I ACATCIBHOCTHU «HpaKTI/ILIGCKaSI OHOJIOTHS: TCOpHUs U IPAKTHUKA» JOJIKHBI

oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUM:
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— UCIIOJIb30BaTh 3HAHUS 10 300JI0TUHM U MUKOJIOTMM JJIS CBSI3U C JPYTMMHU
HayKaMH U TEXHUKOM;

— XapaKTepU30BaTh MPUHIMUIBI KIacCU(PUKAIIMK KUBOTHBIX, BHUJA Kak
OCHOBHYIO CHCTEMAaTHYECKYI0 KaTE€rOpHI0, OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI
KUBOTHBIX;

— OPUMEHATh OHOJIOTUYECKHE TEPMUHBI U TIOHATUA (B TOM YHCIIE:
MUKOJIOTHS, DKOJOTUSl >KUBOTHBIX, OTOJIOTHS, MaJI€0300JI0THs, IapTEHOTEHE3,
pediiekc) B COOTBETCTBUM C IOCTaBJICHHOM 3a/1aueii;

— packpblBaTh OOIIME TPU3HAKM JKUBOTHBIX U TIpUOOB, YpPOBHU
OpraHM3alMy KUBOTHOTO U TPUOHOTO OPraHu3Ma;

— CpaBHUBATh KUBOTHBIE TKAaHU U OPTaHbl )KUBOTHBIX MEXy COOOMH;

— CpPaBHMBAaThb CHUCTEMBbl OPraHoOB MEXIy COOOM U  OINpeaessiTh
3aKOHOMEPHOCTH CTPOEHHUSI CUCTEM OPraHOB B 3aBUCUMOCTH OT BBINOJHSAEMONW HUMHU
byHKIUY;

— BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIE CBS3U MEXIY

CTPOCHHEM, JKU3HENIEATEIbHOCTHIO U Cpeol OOUTaHHUS )KUBOTHBIX U3y4aeMbIX
CHUCTeMaTUYECKUX TPYIIIT,

— BBINIOJIHATh MPAKTHUYECKUE M Ja0OpaTOpHbIE pabOThl MO MOPQOJIOTHH

rpu0oOB, 1O MOP(POJIOTHH, AHATOMUU, (PU3HOJIOTUU U TIOBEICHHIO )KUBOTHBIX,
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UCCJIEIOBATENbCKUE pPabOThl B TOM YHCIE C HCIOJIB30BAHMEM MPUOOPOB H
WHCTPYMEHTOB 1IU(poBOii 1abopaTtopuu;

— YCTaHABIIMBAaTh B3aWUMOCBSI3M MEXKIY THUIIOM IIOJIOCTH TEJld, THUIIOM
KPOBEHOCHOW U BBIJAEIUTEIBHON CUCTEM;

— PacKpbIBaTh pOjb TPUOOB U )KMBOTHBIX B €CTECTBEHHBIX IKOCUCTEMAX U
cooOIIecTBaX;

— UCIIOJIP30BAaTh  METONbI OWOJIOTHMH: TIPOBOAWTH HAOMIONEHUS 34
JKUBOTHBIMM, OINHCBHIBATh OPraHbl M CHUCTEMBI OPraHOB JKHWBOTHBIX, MPOBOAUTH

MpOCTEHIINE OMOJIOTUYECKHUE OTBITHI M DKCIIEPUMEHTHI.

K koHny oOyuyeHus B 9 KJjacce IpeIMETHbIE pe3yJbTaThl M3YUEHUS Kypca
BHEYPOUHOU nesTenbHOCTH «lIpakTrueckas OUOIOTHs: TEOPUS U TPAKTUKAY» JOJIKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

— XapaKTEPU30BaTh HAYKU O YEJIOBEKE U UX CBS3b C IPYTUMU HAYKAMU;

— OOBSCHATH POJICTBO YEJIOBEUECKMX PAC, OCHOBHBIE 3Tallbl U (haKTOPHI
IBOJIFOLIMY YEJIOBEKA,

— NPUMEHSThL OWOJOTUYECKHUE TEPMUHBI U TOHATUS (B TOM YHCIE:
aHTPOIOJIOTHS, MHUKpodIOopa, MHUKPOOMOM, MHUKPOCHUMOMOHT, T€H, TCHETHYECKas
WHXEHEpHs, OMOTEXHOJIOTHUs, aJljiedb, T€HOTUN, (PEHOTHUII, CKpEUIMBAaHUE, MYTaIlMs,
XpPOMOCOMa, T€HOM) B COOTBETCTBUU C MTOCTABJICHHOM 3aj1a4ei;

— MPOBOJAUTH OIKUCAHUE KIJIETKHA, TKAaHHW, OPraHOB, CHCTEM OPraHOB,
OpPraHU3MOB I10 BHEITHEMY BHUIY (M300paKEHHUIO), CXeMaM;

— CpPaBHUBATh KJIETKM pa3HBIX TKaHEH, TPyl TKaHEH MEXIy COOOM,
JienaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

— CpPaBHUBATb MUTO3 U MEMNO3;

— XapaKTCPHU30BaTb OCHOBHBLIC ITOJIOKCHUSA KJI€TOYHOM TCOpPHUH, 3aKOHDbI
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I'. MeHnnens, 3akoH Xapan—BaitnOepra;

— UCIIOJIb30BaTh OMOJIOTMUECKUE MOJENU JUIsl aHaiu3a OCOOEHHOCTEH
CTpoeHUs U (YHKIIMOHUPOBAHUSI OPTraHOB M CHCTEM OPT'aHOB YEJIOBEKA;

— OOBSICHITH HEHPOryMOpaibHYIO PEryIsuuLo IIPOLIECCOB
KHU3HECATEIIbHOCTH OpraHu3Ma YeJIOBEKa;

— CpaBHUBATh OE3yCIOBHBIC U YCIOBHbBIE pedIeKCHI;

— paznuyaTh HACJEICTBEHHbIE M HEHACIEICTBEHHbIE (MH(EKIIMOHHBIE,
HEUH(EKIIMOHHBIE)  3a00JE€BaHUS  YENIOBEKa, OOBSCHATH  3HAUCHUE  MEP
NPO(QHIAKTUKY B IPEAYNPEXKACHUH 3a00JI€BAHUI YETIOBEKA;

— OOBSICHATH TNPUYMHBI  HACJIEICTBEHHBIX 3a00J€BaHUIl  YellOBEKa,
IOPUHLIUAIIBI COBPEMEHHBIX OMOMEAMIIMHCKMX METOJI0OB, 3THKH OMOMEIMIIMHCKHUX
HCCIEI0BaHUM;

— pemath KadyeCTBEHHbIE M  KOJWYECTBEHHBIC 3a/ladyd, HCIOIb3YS
OCHOBHBIE IIOKA3aTelIM 3/J0pPOBbsS 4YEJIOBEKa, NPOBOJUTH pPacueThl U OLIEHUBATh
NOJTy4YEHHbIE 3HAYCHUS;

— BJIa/IETh IPUEMaMU OKa3aHUs EPBON MOMOIIH YEJIOBEKY;

— UCTIONIb30BaTh METOJbl OMOJIOTUU TPU BBHITIOJHEHUH TMPAKTUYECKUX M
nabopaTopHbIX pPabOT, B TOM uYHCIe pabdOT C HCHOJIb30BAaHUEM MPUOOPOB W
WHCTPYMEHTOB IU(PPOBOI 1ab0paToOpuu, U OOBSICHATH UX PE3YNIbTATHI;

— coOiroaTh mnpaBuiia O€30MACHOrO TpyAa MpH padboTe ¢ yuyeOHbIM U
7a00paTOpHbIM  000pPYAOBAHHWEM, XUMHUYECKOM TMOCYJOM B COOTBETCTBUU C
UHCTPYKITUSMU;

— OOBSACHATH 3HAYEHUE paboOT MO paclupPOBKE T€HOMOB pa3JIMYHBIX

OpraHU3MOB, XapaKTEPU30BATh IEJIH U 33/1a4 OMOMH(POPMATHKH.
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Temaruueckoe mwianupoBanue 7-9 kiacc «IIpaktudeckas OMoI0rus»

7 xnacc
Howmep | Tema 3ansitus KomuuectBo | Llopsl
4acoB
1 BeeaeHue 3 yaca https://m.edsoo.ru/863d4fc6
2 BaKTepuu u apxeu 3 gaca https://m.edsoo.ru/863d4fc6
3 MHoroo6pasue oHOKNAETOUHbIX 2 yaca https://m.edsoo.ru/863d4fc6
ayKapuoT
4, ApXemjacTuaHble, WJIH «pacTeHus» | 9 4acoB https://m.edso0.ru/863d4fc6
5. CTpoeHue U )KH3HeesATeIbHOCTh 13 yacos https://m.edso00.ru/863d4fc6
CeMEHHBIX pacTeHui
6. JKoJiorus pacrenuii. Pacrenus B 3 gaca https://m.edsoo.ru/863d4fc6
NMPHUPOIHBIX CO00IIECTBAX.
Uroro: 34 yaca
8 KJacc
1 I'pu6bI 1 rpuGONOI00HBIE OPraHu3MBbI | 2 yaca https://m.edso0.ru/863d7d98
2 KuBorHble 2 gaca https://m.edso0.ru/863d7d98
3 CTtpoeHne U )KU3HENAESI TEILHOCTh 8 yacoB https://m.edso00.ru/863d7d98
JKMBOTHOI'0 OPraHU3Ma.
Opranun3MeHHbI yPOBEHb
OpPraHM3ALUH KU3HH
4 Pa3Hoo0pa3ue ;KUBOTHBIX 19 yacos https://m.edso00.ru/863d7d98
5 DBOJTIOIHUS H KOJIOTHSI JKHBOTHBIX 2 yaca https://m.edso00.ru/863d7d98
6 ’KHBOTHBIE H YeJI0BeK 2 yaca https://m.edso0.ru/863d7d98
Uroro: 34 gaca
9 xiacc
1 Beenenue 1 gac https://m.edsoo.ru/863dfdb8
2 OOumMii 0030p KJIETOK U TKAHei 3 gaca https://m.edsoo.ru/863dfdb8
YyesloBeKa
3 HepBHas cucrema 2 4aca https://m.edso0.ru/863dfdb8
4 CeHCOpHbIE CHCTEMBI 1 gac https://m.edsoo.ru/863dfdb8
S OHIOKPHHHAs CHCTEMA 1 yac https://m.edsoo.ru/863dfdb8
6 IToBenenue 1 gac https://m.edsoo.ru/863dfdb8
7 OnopHO-ABUIaTeILHBIN anmapar 2 yaca https://m.edsoo.ru/863dfdb8
8 KpoBenocnasi u 1umMpaTudeckas 3 gaca https://m.edsoo.ru/863dfdb8
9 HNMMyHHAs cHCTeMa 2 yaca https://m.edsoo.ru/863dfdb8
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10 | Ae1xaTenbHas cucremMa 1 yac https://m.edsoo.ru/863dfdb8
11 IumeBapuTe/LHAsS CHCTEMA 1 gac https://m.edsoo0.ru/863dfdb8
12 | BoigerurensHas cHCTeMA 1 yac https://m.edsoo.ru/863dfdb8
13 | HoaoBas cucrema 1 yac https://m.edsoo.ru/863dfdb8
14 | Koxa u ee npou3BoaHbIE 1 yac https://m.edso0.ru/863dfdb8
15 AJANTaNU{ OPraHU3Ma YeI0BeKa 2 Jaca https://m.edsoo0.ru/863dfdb8
16 | lenernka 4Ye/ioBeKa 9 yacos https://m.edsoo.ru/863dfdb8
17 | AHTpoOnoreHes 1 gac https://m.edsoo.ru/863dfdb8
18 | YesmoBek H OKpy:Kamas cpeaa 1 yac https://m.edsoo.ru/863dfdb8
HUroro : 34 yaca
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TemaTHueckoe IJIAHUPOBAHUE C COACPKAHUEM U BUAAMMU ACATCIbHOCTH YUYAIlIUXCH.

7 KJIACC
HanmeHnoBanme
Ne | pa3gesioB u TeM Kypca | KoamuecTBo ®opma padboThI/XapAKTEPUCTUKA 1eATeJIbHOCTH
. IIporpammHoe conepkaHue
/i BHEYPOYHOM 4acoB o0y4aromuxcs
AeATeJIbHOCTH

Pazgen 1. BBenenue

1.1 | Benenue 3 [Mutomorus — Hayka o  kierke. | CocTaBjieHMe KOMHMKCOB O TIpaBUIax TEXHUKU
Copemennast KJICTOYHAasA TEOPHA. | Ge30MaCHOCTH TPU TMPOBEACHUU JTaOOPATOPHBIX WU
OyKapHOTHbIE M MPOKAPHUOTHBIE KJIETKH. [IPaKTHYECKUX PaboT.
Bupyconorus. Bupycel — HekieTo4Has

. | DKCIIepMMEHTAIbHOE H3yYeHHe:
dbopma. BupycHeie 3a001eBaHuUsI pacTCHUH,
JKUBOTHBIX, YEJIOBEKA. MeTOHBI HAy4YHOTO O ocuos MHKPOCKOIINU: ITPUTOTOBJICHUC BPEMCHHBIX
no3HaHusi B Ouosnoruu. [IpaBuna pa®oTbl [penapaToB U padoTa ¢ MUKPOCKOIIOM;
CO CBETOBBIM MHKpPOCKOINIOM. BpemeHHBIE
O odopmiieHus pe3ynbTaToB pabOThI C
" IIOCTOSTHHBIE MUKpOIIpEnaparsl.
MHUKPOCKOIIOM

MeTtoauka TNpUTOTOBJIEHHS BPEMEHHBIX
MHUKpPOIIPENapaToB

Hroro 1o pasneny 3

Pa3pnen 2. bakrepun u apxen
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2.1

bakTepuu u apxeu 3 MukpoOuosnorus - HayKa o | JImckyccuss Ha Temy «lMcnonp3oBaHue OakTepwii U
MUKpPOOPTaHHU3MaX. OcobenHoctu | apxeil B coBpeMeHHOM Mupe. HoBbIe criocoObi».
CTpocHUA NPOKAPUOTHOH KIICTKH. | JKcnepuMeHTAIbHOE H3yUeHHe:
KH3HEJCATENEHOCTE Gaxrepuit: 0 meTonoB Ne3uH(EKINN U CTEPUITU3ALIUY;
aBTOTPOQHBIC " rerepoTpodHbIe .
pod poTpO(HbIc, 0 mopdomorun 6akTepuii HA MUKPOCKOITHYECKUX
a’poOHBIE H  aHadpOOHBIE OaKTepuu;
_ npernaparax;

dbopMBI  KJIETOK OakTepuid, pocT u

" 0 *konoHwuii 6aKTepUid, BEIPAIIEHHBIX METOIOM
pa3sMHOXKEHHE (CIIOpbI OAKTEPHIA).

OCaXXJICHUS Ha TOJIOJTHOM arape
[{uanobakTepuu, X poJib B MPUPOJIE.
Apxeu, ux orauuud oT baxrepuii.
3HaueHne OakTepuil U apxedl B MpHUPOJE,
IBOJTIOIMU U OMOTCOXMMHYECKUX ITHKIIAX
Hroro mo pazueny 3

Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 | MHoroob6pa3zue 2 Mmuoroo6pazue mpocrteiimux: 9BrieHa | Mrpa no npodunaktuke 3a001€BaHN, BBI3IBAEMbIX
OJTHOKJIETOYHBIX 3ejJeHas, TpHUIAaHOcOMa, JIMOnus, ameba [apa3HTHIECKIMH IPOCTEH M.
DYKapHUOT IPOTEN W AU3CHTEPHUIHASA, MaJSIPUUHBIN
yRap P . P ’ P IKCIEPUMEHTAJIbHOE H3yYeHHeE:
I1a3MOJIUH, uHQpy30pusi-TyenbKa,
paguosipun u (bopaMI/IHI/I(I)epLI, O OJHOKJICTOYHBIX OPraHU3MOB 110 MUKPOCKOIIOM
quatomMed. 3a00JeBaHUsA, BbI3bIBAEMble Ha BPEMEHHBIX U (PMKCHPOBAHHBIX
OJTHOKJIETOYHBIMH, UX IPOPHUIAKTHKA MHKPOTIPENapaTax;
0 nBwxeHus u KOJIMYECTBA  OJHOKJIETOYHBIX
OpraHU3MOB.
Pemenne npakTuyeckux 3aaa4
Hroro no pazneny 2

Pa3pnen 4. ApxenJiacTuaHble, WIH «PACTEHUD)
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4.1

boranuka — Hayka o
pacTeHusax

Cospemennas kinaccudukarus. Cucrema-

TUYECKHE TPYIIIIBL, BKJTIOYAOIINE
pacrenus. IlpuMeHenne OOTaHMYECKHX
3nanuil.  IIpodeccun, cBs3aHHBIE C
00TaHUKOI

Hrpa «Bribepu mpodeccuro»

4.2

OO6mias opranu3anus
PacTUTEIHHOTO
opraHusma

Oco0OeHHOCTH CTPOEHHSI U MHOroobpasue
pacTUTENbHBIX  KJIETOK. PacTuTenbHble
TKaHU: CTpOEHHE, ¢byHKIUY,
MHOrooOpasue. PacTUTenbHBI OpraHusm
KaKk eauHoe 1enoe. BuaousmeHeHus
OpraHoOB pacTeHUM

Hcnonb3oBaHue  MPAKTUYECKUX  YMEHMH IO
MPUTOTOBIICHUIO BPEMEHHBIX  MHUKPOIMPENapaToB.
OcBoeHHME OTIENbHBIX OSTAalNOB OHOIOTUYECKOTO
JKcIiepuMeHTa ((popMyIupoBaHUE IIeNH, THUIOTE3bl,
paspaboTka aum3aiiHa paboThl, o00paboTka W
UHTEpIpeTalusl  pe3ylbTaTtoB, (popmynupoBaHUE
BbIBOJIOB). COMOCTaBNEHUE CTPOCHUS PACTUTEIBHBIX
TKaHe! ¢ uX QYHKIUSIMHU.

IIpoBenenue uccjaeq0BaAHMIM:

0 HccrnemoBaHue U aHAIM3 TOTOBBIX
MHUKPOIIpENapaToB TKaHEH PaCTCHHI.

0 M3ydeHue cTpoeHMs paCTUTENbHBIX KJIETOK Ha
TOTOBBIX M BpPEMEHHBIX MUKpPOIIpernapaTax.

0 HaGmronenue mpoliecca mia3Moan3a u
JACIIIIa3MOJIN3a B paCTI/ITeJ'IBHI)IX KJICTKax ImoJgQ

MHUKPOCKOIIOM.

0 M3ydeHue cTpoeHHs] OPraHOB paCTEHUI Ha HKUBBIX
o0BeKTax u repOapHbBIX 00pa3Lax
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4.3 | CnopoBble pacTeHUs 4 Anpronoruss — Hayka o Bomopocisix.  IlpoBeneHue uccjie10BaHMIA:
Bonopociu — HeTaKCOHOMHUYECKas IPYNNA. | [ M3yuenne O0COOEHHOCTEH CTPOCHHS —3ENCHBIX,
KM3HEHHbIE UKL 3ENeHBIX, Oypex H KPAaCHBIX, XapOBBIX U OYPBIX BOJIOPOCIIEH.
KpPacHbIX  BOJIOpOCICH Ha  IpuMepe .
0 M3ydyeHue 0COOCHHOCTEH CTPOCHHS KyKYLIKHHA
XJIAMHJIOMOHA/IbI,  KJIaJ0(popsl,  YIbBHI,
JbHA U c(arayma.
CIHPOTHUPHI, Xaphl, nopupsI.
. 0 MzyyeHue oOCOOCHHOCTEH  CTpOCHHS — IUIayHa
[TpoucxoKACHNUE BBICIIUX PACTCHHUA OT
. OyJIlaBOBHIHOTO, XBOIIAa TOJEBOTO M IIUTOBHHKA
XapOBBIX BOJIOPOCIICH.
MYXCKOTO
[TnayHOBUIHEIE. Ocobennoctu
KU3HECHHOTO IIUKJIa TIayHa
OynaBoBuaHOro. Penmykmust ramerodura.
[TaniopoTHuKOBUHBIE. JKU3HEHHBIA LUK
MarOpPOTHUKA IIUTOBHUKA MY>KCKOTO
U XBOILIA TTOJIEBOTO
4.4 | CemeHHbIe pacTeHUs 2 JpeBHue CEeMEHHBIE HaMoOpPOTHUKU. | DKCHEPUMEHTAIbHOE H3yYeHHe:
PasHooGpasie rooceMeHHBIX: XBOHHEIC, | 1 oo Gepmocteit BHEmHErO CTPOEHUS BETOK, XBOH,
CaroBHMKOBbIE, THMHIKOBBIE, T'HETOBBIE. .
HIMIIEK | CeMSTH XBOWHBIX (enp,
I[BETKOBbIE  pacTeHus.  PazHooOpasue
uBeTKoB. LIBeTenue. Pa3surue MUKpo- COCHa, JINCTBEHHHIIA);
0 mopdonoruu nperka;
u  wmeracnop. Paborer C.I. Hapammna. [ crpoenus 3aBs3M I[BETKA U CEMSAMOUKHU MO
JKM3HEHHBII UK IIBETKOBBIX PACTCHUI MHKDPOCKOTIOM;
0 crpoeHus MI0J0B U COILUIONUI
Hroro mo pazueny 9

Paznesn 5. CTpoeHue H JKU3HEAEATEJIBHOCTh CEMEHHBIX PACTeHHI
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5.1

IToOer u noberoseie
CHUCTEMBI

[To6er. MeramepHocTh. Pa3nooOpasue
mo0Oeros. PaznooOpaszue MOYeK.
Mopdonorus crednas. AHaTOMHUS CTEOIS.
Crpoenne  cTeOns  ABYAOJNBHBIX U
OJIHOJIOJIBHBIX pacTeHuil. Pacrmonoxenue
HPOBOJSIIIUX TKaHEH

IIpoBenenue uccjie0BaHMI:
0 Uzyuenue mopdosioruu moodera Ha
KHUBBIX PACTECHUSX.

0 M3ydeHue cTpoeHMs IOYEK paCTEHUI.

0 Hzyuenme ocoOEHHOCTEH aHATOMHYECKOTO
CTPOCHUS CTEOIIS ABYAOIBHBIX U OIHOIOIBHBIX
TPaBSHUCTBIX PACTCHHM.

0 WN3zydenue cTpoeHus cTeOist ApeBECHOTO PACTECHUSI.

0 HM3ydenue TpaHCIOpTa B PACTEHUSIX

5.2 | Jlucr PasnooOpa3zue nuctbeB: GopMbl TUCTOBEIX | JleMOHCTpalus ONBITOB!
TUTACTUHOK. AHaTtomus jucta. Me3oduoi. 0
BBIJICJICHHME [HMIMEHTOB JIUCTa Ha MpUMeEpe
HJIaCTI/IIH)I, IIMI'MEHTBI, COCTaB JKHUJIOK o
aucta. CBETOBBIE W TEHEBBIE JIUCTHS. CTMPTOROH BRITAKKH XTOpOQHILIa;
Tpancnupanus u rasoobMeH, BausHue | [ oOpazoBaHme Kpaxmaja B 3€JCHBIX JIHCThSIX Ha
BHEIITHUX YCIIOBUH. dorocuHTE3. ceery (¢purypsi FO. Caxca).
Kocmuueckast poib poTocuHTe3a .
IIpoBenenue ucciae 0BaHUM:
0 Wzyuenue wmopdonoruu JUCTa Ha  KHUBBIX
00BbeKTax UM repOapHbIX oOpasiax.
0 WccnenoBaHnue aHAaTOMMM JIUCTa € IIOMOIIbIO
CBETOBOI'0 MUKPOCKOTA
5.3 | Kopenb u kopHEBBIE Anaromust kopHsA. CrtpoeHue KopHs Ha | JlemoHcTpaunmu:

CUCTCMBI

IornepeyHoM  cpese.  BcacbiBaHue u
IIPOBEJEHUE BOJBl M  MHMHEPAIbHBIX
BeniecTB. KopHeBoe naBnenue. Boipa-

0 Otpacranue NpUAATOYHBIX KOpHEH Ha IpHUMEpe

TUCTa OETOHUU/CEHIIOINH/YePeHKa CMOPOIUHBI.

O HOCTyrIJ'IeHI/Ie BOJbI N3 ITOYBHBI, HArHCTaromasa
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LIIMBAHUE PACTEHUI METOJOM TMAPOIIOHUKH
Y a3pONIOHUKH

cuna xopHs. IlpoBexenue

HCcJIe0BaHMIi:

0 Uzyuenue ™MopdoJIOTHH KOPHS Ha JKUBBIX
00BEKTaX.

0 M3yueHue aHATOMHUYECKOTO CTpPOCHUSA

KOpHA Ha 'OTOBBIX MHUKpOIIpCIIapaTax.

0 N3yueHue CTpOECHUSI KOPHEBBIX BOJIOCKOB.
IIpoexkTHas 1EATENBHOCTD:

0 BelpammBanue pacTeHUN METOJIOM THAPOTIOHUKHU

5.4

BereratusHoe
Pa3MHOXEHHUE PAaCTCHUH

KitonupoBanue pacTeHuN.
MukpoKII0HaIbHOE Pa3sMHOXEHHUE
pactrenuii. [Toua. B.B. Jlokyuaes, paGoThI
o nouse. [Inogopoaue noussl, yno0peHus.
Arpo-

TexHu4eckue npuemsl. CeBooOOpoT

IIpoBenenne uccae10BaHMIM:

0 Metoasl  MUKpPOKJIOHAIBHOIO Pa3MHOXKEHMUS
pacTeHui.

IIpakTHyeckas qesiTEIbHOCTD:

0 ITpumenenue Croco0oB BETr€TaTUBHOTO
Pa3MHOXKEHHUS HAa IPUMEPE KOMHATHBIX PACTEHUH.

O CocraBneHue ceBooOOpoTa JJII  MECTHOCTH
HaXO0XICHUS IIIKOJIbI
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5.5

Knaccudpukanus
IIBCTKOBBIX

O,HHOI[OJIBHBIG U JIBYIJOJIbHBIC PpaCTCHHA.

CemelicTBa  JIBYJOJIBHBIX:  30HTUYHBIE;
ceMelcTBa OJTHOJIOJTLHBIX
aMMapI/IJII/ICOBBIe, OpXI/II[HbIe.
Jukopactymue H KYJIbTypHBIE

NpEaACTaBUTCIINU CeMeﬁCTB, HUX 3HA4YCHHE B
mpupoac U Ajid 4CJIOBCKa

Pernenne 3agau:

O Onpenenenne  OPUHAUIEKHOCTH K KJAccy

[[BETKOBBIX PAaCTCHUN (IBPUCTUYCCKHE 3a/1a4N ).
0 3amuck (opMynbl IIBETKA MO >KUBBIM OOBEKTaM,
KJ1accu(UKaIus II0I0B HA )KUBBIX 00BEKTaX.

0 VYcraHoBieHHE B3aMMOCBA3M MEXKIY CTPOCHHEM

IIBETKOBBIX ~ PACTCHUH M  CHUCTEMaTHYECKOH
MIPUHAIC)KHOCTBIO.
IIpoBenenne uccae10BaHMIM:

O Omnpenenenue npeacTaBuTeeii CEMENHCTB

Hroro no pasaciny

13

Pa3nes 6. Jxosiorust pacrennii. PacreHusi B npMpoaHbIX coo0mecTBax

6.1

JKOJIOTUS pacTEHUH.
Pacrenns B
MIPUPOJTHBIX
CcOo00IIIeECTBAX

3

DKOJIOTHYECKHUE TPYIITIBI pacTeHui.
Puszocdepa. Muxkopwusa. 3eneHbie
yaoOpeHwusl.

buoneno3.  JlomuHHMpYyromue BH/IbI
[pacTeHUN. Pacturensubie

coobmiectBa. dnopa. Bzaumocs3b
OpPTaHU3MOB.

Wudeknuonnsle 3a00feBaHUS PACTCHHUI:
BUpYCHbIE (TabayHasi MO3auKa), rpUOKOBBIE
(My4HUCTas poca, p’KaBuMHA),
OaKkTepHaIbHbIC (Mokpas THWJIB).
Nmmynuter pactenuid. [Ipodunaktuka u

Ne4eHue pacTeHU!

Pemenne 3a1ay Ha HaxoXXJ€HUE Mep NMPOPHIAKTUKI

U JiedeHUsl 3a00JIeBaHUI paCTEHUH.

IIpoBenenue uccjie0BaHMI:

0 M3yueHnue ocoOEHHOCTEH CTPOEHUS paCTEHUM
pa3IMYHBIX YKOJIOTUYECKUX TPYIII.

IKCKYPCHH:

0 M3yuenue puToLieHO3a MECTHOCTH
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Uroro no pasneny

3

Paznen 7. PacTurebHBIA MUP M 1€ATEJILHOCTD Y€JI0BEKA
7.1 PacTtuTenbHbIIM MUD U 3 JTanbl Pa3BUTUSI  PACTUTEIBHOTO MHPA. IKCKYPCHH:
esATEIbHOCTh i .
& Ku3Hb pacTeHui B BOJE, BBIXON HA CYMY, 0 B papk /M CKBEp 110 H3yYEHHIO 0COGEHHOCTEI
[ICIIOBCKA STanbl  Pa3BUTUS  HA3eMHBIX  PACTCHUM PACTHTEITBHOCTH
OCHOBHBIX CUCTEMATUYECKUX rpymil. . . .
0 B 6uonoruyeckuii u/uiaM KpaeBeq4eckuili My3ei mo
Purrodursl. [Taneo6oTaHuKa.
U3YYEHUIO BOJIIO 7
OkameHenocT,  OTHEYaTKH. «Kussbie yd [ PACTCHUM 1 aHTPOTIOTCHHOTO
HCKOMAEMEIEY cpenn COBpeMeHHpIx | BO3ACHCTBUA HA PACTUTENbLHBIA MAP.
[pacTeHUH. IIpoBenenue uccae0BAHMI:
LleHTpbl MHOrOOOpasust U MPOUCXOKACHUS |[] N3ydenne copToBBIX 0COOEHHOCTEH KYIbTYPHBIX
KynbTypHBIX pacTenuit o H.M. BaBumoBy. | pacrenuit.
Cenekiusi 1 OMOTEXHOJIOTUS. [IpoeKTHAS 1eATETHHOCT :
[TponoBonbsCcTBEHHAS 0€30MMaCHOCTh, OAaHKU
0 VYxon 3a KOMHaTHBIMH PACTEHUSMH.
CEMSH. . .
. O CocraBneHue AUEThl U3 paCTEHUM OnpeIeIeHHON
OcoO6eHHOCTH TOPOJICKON (10phI. 3aHOCHBIE
MECTHOCTH
1 a0OpUTEHHBIE BUJIBI.
CHHaHTpPOIIHEIE, COpHBIE pacTeHus.
WUntpoayuentsl.  O3senenenue.  LlBeto-
BOJICTBO
Hroro mo pazueny 3
OBLIEE KOJINYECTBO 34
YACOB I10 ITPOI'PAMME
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8 KJIACC

HaumenoBanue
Ne | pazjgesioB u TeM Kypca | KoJu4yecTBO ®opma padoThI/XapAKTEPUCTHUKA eATeJIbHOCTH
. IIporpammHoe coaepkaHue
o/ BHEYPOYHOM 4acoB 00y4arommxcs
AeATeJIbHOCTH
Pa3nen 1. 'pudb1 1 rpu60ono100HbIe OPraHU3MbI
1.1 | I'pubsl u 2 Mukosoruss — Hayka o  rpubax. IIpoBemeHume HCC/IeTOBAHMI:
rpuGononobHELe uroMuueTsl. OCHOBHEIC YEPTBl CTPOCHHA| [ N3ydeHue cTpoeHus MIECHEBBIX TPUOOB: MyKOpa U
OpraHU3MBbI
Ha IpUMepe MYKOpa. HeHULILIA.
Ackomunersl. OCHOBHBIE UYEPThl CTPOCHHUS .
0 M3ydyeHue CTpOCHUs JHMIIAMHUKOB (Ha repOapHBIX
Ha npumepe neHuuuiuia. OHOKIETOYHbIE
o0Opasnax 1 MUKpoIpenaparax).
acKOMHIIEThl — Jpoxoku. [lapasutuueckue
ACKOMHIIETHl — BO3OYAHUTENU CIOpPHIHBH, IlpoBenenne SKCIEPHMEHTATLHBIX
HapII, MYYHHCTON POCHIL. HCCIe10BAHUM:
bazuauomuneTsl. [Tapasutnueckue | 0 u3zydyeHue BIUSHUS BHEMIHUX (AKTOPOB Ha
0a3MIMOMHIIETHI - TOJIOBHCBBIC, MPOLECC PA3MHOXKEHUS IPOAKIKEN;
’KaBUMHHBIE HEKOTOpbIE  TPYTOBBIE. .
p ’ p pyT 0 omeHka  kauecTBa  BO31yXa  NPULIKOJIBHON
Muxkopusza, ee 3HadeHue. OOMMIIETHI. TepPUTOPHH C TIOMOTIBIO X HONHANKAIN
[Tapa3suTrueckue OOMMIETHI Ha IPUMEPE
¢utodropsl. JlumaliHuku. 3HayeHHEe B
IpUpoe
U J1eAaTelbHOCTH 4yenoBeka. VHaukaTopHas
POJIb JIMIIATHUKOB
Hroro no pazmeny 2

Pa3nen 2. ZKuBoTHbIE
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2.1

3oonorusg — Hayka O6mue W  coenuanbHble  pasuensl | Urpa «[Ipuaymaii mpodeccuroy.
0 KUBOTHBIX 3oosorud. OO1IME U crienuanbHbIe METOAbI TpoeKTHAsN AeATETLHOCTD:
u3ydeHus 300i10ruu. CBsA3b 300JI0TUU C .
ADYTHMM  HAYKAMH, MOIMIMHON W O CocrasiieHue peKOMfHI[aI_[I/II/I mo  coopy
CENBCKIM XO3SHCTBOM. 300JIOTUYECKUX KOJUICKIIUIA
3Ha4YeHHE 300JIOTUYECKUX 3HAHUM IS
YeJIoBeKa. [Tpodeccun YeJI0BEKa,
CBSI3aHHBIE C 300JI0TUEN
2.2. | OcoOEHHOCTH CTPOCHUS 1 MmuorokiierouHoctb. Tkanu >xkuBoTHbIX U | Urpa «Onpenenenue OpPTaHOUJIOB  KJIETKHU
YKUBOTHOM KJICTKH ux ¢yHKOuU. Oprasel U CUCTEMbI OPTAHOB. | 1o VILTIOCTPALMAM 1 MEKPOGOTOrpad M.
dopMma Tenma, CUMMETPHs, pa3Mephbl Tesa .
KHBOTHBIX IIpoBenenne ncciaeq0BaHMM:
0 HccnenoBaHue KIETOK MOJ MUKPOCKOIIOM Ha
BPEMEHHBIX MUKPOIpEnapaTax.
0 M3yueHue TKkaHEHN )KUBOTHBIX.
Pemienne  3KcnmepuMeHTAIBHBIX  3a4a4  Ha
ONpeJIeJICHUE TUIIA TKAaHU
Hroro no paszneny 2

Pa3nen 3. CTpoeHue u skU3HeAeATEJILHOCTD ;KHBOTHOI0 oOpranusMa. OpraHu3MeHHbIH YPOBeHb OPraHM3alUM KU3HU

3.1

ITutanue Y ’KUBOTHBIX

1

DHJIOIUTO3 U SK30IUTO3.

KrnerouHoe ¥ TOJOCTHOE NHINEBApEHUE.
DBOJIIOLUS  TUINEBAPUTEIILHOW CHUCTEMBI.
OcoOeHHOCTH [MATaHUS
PACTUTEILHOSTHBIX U XUIIHBIX )KUBOTHBIX

HpOBene}me IKCIIEPUMEHTAJIBHOTO

HCCJICAOBAHUA

0 uzydyeHue nutaHus aMeObl 11O MUKPOCKOIIOM

(BUpPTYyaJIbHO WJIN PEajIbHO)
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3.2 | Tpancmopt y [Tonoctn Tena: mnepBuuHas, BTOpuuHas, = [IpoBexeHue UCCIeTOBAHMIMA:
KUBOTHBIX MUKcolenb. OYyHKIUM TOJOCTH  Teja.
I YHKI 8 0 M3ydenue cTpoeHHs SPUTPOLIUTOB JISTYILKH,
Bo3HukHOBEHHE TPAHCIIOPTHOW CHUCTEMBI.
. IITULBI M YEJIOBEKA 10 MUKPOCKOIIOM Ha
CBsi3b TUIIa KPOBEHOCHOM CHUCTEMBI U TUIIA
HOJOCTH TeNla. DBOJIOLUS KPOBEHOCHOM (DHKCHPOBAHHBIX MUKPOIpENApaTaX.
CHUCTEMbI NIO3BOHOYHBIX 0 M3yuenue cTpoeHHUsI cep/iia MICKOMUTAOIIETO
3.3 | dbixanue y Hcrnonp30BaHMe KHUCIOPOJa >KMBOTHBIMH. = PelleHue JBPHCTHYECKHMX 3aJa4 10  TEMe
KUBOTHBIX Huddysus. Jbixanue B BOIHOM, | JIbIxanue».
BO3AyIIHON cpene. KaOpel, Tpaxeu
yi p oL, TP > | IIpoeKTHAsI 1eSITeJbHOCTh:
JIETKHeE.
0 Uzrorosnenue moaenu Jlonaepca
DBoJOLUA JBIXaTeIbHON CHUCTEMBI
Y HO3BOHOYHBIX
3.4 | Beinenenue y OcmMmoc. OcMoTuyeckoe nasienue. | IlpoBeaeHune 3KCNEPUMEHTAIBHOIO
KUBOTHBIX OBOJIOLMS  BBIIECTUTENBHOM CHCTEMBI Yy MCCICTOBAHMS:
JKUBOTHBIX, TYJOBHUIIHBIE M  Ta30BbIE .
. u HUE SIBJIICHUSI OCMOCa Ha puMepe Kaprodens
nouku. CBsI3b CTPOEHUSI BBIACIUTEIBHON 3yHCHHC ABIIC oeMoc puMepe kaprode
CHUCTEMBI C TUIIOM IOJOCTH TeJa
3.5 | Omopa u nBUWXEHUE y Tunsl CKeJeTa: neJmKyia, | JleMoOHCTpauus CBsi3u OMOJIOTHH U (GU3UKH.

KHUBOTHBIX

TUAPOCTATUYECKUN CKEIIET, HAPYKHBIA U
BHYTPEHHUH cKeneT. Peryar. PrryakHbie
KOHEYHOCTH. CTpPOEHHE MBIIIILI.

JIBr>keHue B BOJIE, B BO3AYXE, IO BO3IYXY.
ITonpemuas cuita. Tumsl monera

IIpoBenenue uccjaeq0BaAHMIM:

0 N3yyeHnne XUTHHOBOTO MAHIUPSI Y peuHOro paka. [
N3yueHune cTpoeHMst KOCTEN NTHIIBI
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3.6

Perynsuus
KU3HEAEATEIIbBHOCTH
Y ’KMBOTHBIX

Pa3apaxuMocTs. IIepBuuHOCTB
rymopanpHoil perymsiiuu. OcoOEeHHOCTH
SHAOKPUHHON perynsnuu. OcoOeHHOCTH
HEPBHOM pPETyJALMHU. DBOJIONUS HEPBHOU
CUCTEMBbl y OECHO3BOHOYHBIX. DBOJIOLHUS
HEPBHOM CHUCTEMBI y  II03BOHOYHBIX.
besycnoBHbIe U yClIOBHBIE pedIeKCh

Pemenne 3a1a4 Ha HEPBHYIO U TYMOPAIbHYIO

PETYISIIHIO.

IIpoBenenne 3KCIEPUMEHTATbHBIX
HCCJIeI0BAHMIA:

0 peakuust nHGY30pHiA HA COJTb;

0 peaxius 0KIACBOTO YEPBsI HA pa3pakKCHNUE;

0 wu3ydyeHHe MOBEACHUS COIUALHBIX HACCKOMBIX

(MypaBbeB, muen);

0 dbopMupoBaHHe yCIOBHOTO peduiekca y
aKBapUYMHBIX PBIOOK

3.7

PazmBoxenune u
pa3BUTHE >KUBOTHBIX

Tumnsr Pa3BUTHA KHNBOTHDLIX. Hacexowmele ¢
IIOJIHBIM n HCIIOJIHBIM Pa3BUTHEM.
JKupoTHEIE C MPSAMBIM PA3BUTUEM

IIpoBenenne uccae10BaHMIM:

0 Msydyenue crpoeHus JUYUHKA
HAaceKOMOI'0 Ha MPUMEPE MYYHOT'O YEPBS.

0 Uzyuenue kykoiaku 0a00UKH

Hroro no pazzaeny

Pa3nen 4. PazHooOpa3ue ;KUBOTHBIX

4.1 | JIByxcnoitHble Tun Kumeunononoctasie. Perenepanus. | IlpoBenenne 3xcnepuMeHTAJbHBIX
KUBOTHBIE Pednexkropnoe mnosenenue. JKu3HEHHBIH MCCJIe 0BAHMIA:
UK KHUIIeyHONOI0CTHBIX Ha PUMEPE
0 m3ydeHue CTpOCHUSI U KUZHEAECATEIbHOCTH THIPBI;
Cuuncdounasix u I'maponHbIX
0 u3yueHne XUMHUYECKOTO COCTaBa CKeJeTa
KOJIOHHAJIbHBIX KOPAJJIOBBIX ITOJIMIIOB
4.2 | TpexcnoitHble OO0muii IIaH CTPOEHUS TPEXCIOMHBIX Hrpa no reme «TpexcioiiHble )KUBOTHBIE)
KUBOTHBIC

JKHNBOTHBIX.

[Tpotoneppuau  u MeTaHe(hpHUInH.
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IIepBUYHOPOTOCTH U BTOPUYHOPOTOCTD

4.3 | Tun I1nockue yepBu [Tnanapust — cBo6onHOXMBYIIMI TulOocKUi | [IpoBeneHne HCcae 0BAHMIA:
4epBb. IIprcrnocodneHne MIOCKHX YepBer | [ N3ydyeHne IKU3HEINESTEILHOCTH, BHEITHETO U
K napasuTu3My. JKW3HCHHBIC LHKIIBI BHYTPEHHETO CTPOCHUS IPECHOBOAHBIX INIOCKUX
LIMPOKOT0 JIEHTElA, CBUHOIO LENHA U 4yepBei
9XMHOKOKKA.
[Tpodunakruka 3apakKeHUs
[apa3sUTUYECKUMHU IIJIOCKUMH YEPBIMHU
4.4 | Tun Kpyrible uepBu Hemaronpr. Jluapka. JKusnennsiii 1wk | CroaerHas urpa «[Ipoduinaktuka reTbMUHTO30BY»
YEJIOBEUECKOW  aCKapuIbl M OCTPHULbI
nerckoi. [Ipodunaktuka 3apakeHust
acKapH1030M 1 SHTEPOOH030M
4.5 | Tun KonbuaTsie yepBu OcoOenHoctu CTpOEHUS u | IlpoBenenune ucciae10BaHNM:

KUBHEACATCIIBHOCTH KOJbYaTbhIX t{epBeﬁ.
MHoroo6pasue Koab4aThIX YepBen

0 M3ydyeHue BHYTPEHHErO0 CTPOCHHUS JI0XKJIEBOTO
4yepBs Ha TOTOBBIX MUKpPOIIpENaparax.

0 M3ydeHue BHELIHEr0 U BHYTPEHHETO CTPOCHUS
MEAUIIMHCKON MUSBKH.

0 M3ydeHue CTpOEHHS MHOTOIIETUHKOBBIX 4YepBEH.
IIpoBenenue JIKCHEPUMEHTAJIBHOIO
HCCJIe0BAHMSA:

0 usydeHue peIeKTOpHOTO MOBEIECHUS J10KIECBOI0
4epBs
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4.6

Tun Momnrocku

Penyknus LIEJIOMHUYECKON IIOJIOCTH:
NPUYMHBI W TIOCHEACTBUA. Pa3sHooOpaszue
OprOXOHOTHE,
JIBYCTBOpYATHIE, TOJIOBOHOTHE

MOJIJIFOCKOB!:

IIpoBenenue uccjie10BaHMI:

0 M3ydeHue BHEUIHEr0 M BHYTPEHHETO CTPOCHHS

JBYCTBOPYATOr0 MOJUIIOCKA.

0 M3ydyeHue BHELIHErO0 M BHYTPEHHETO CTPOCHUS

6pIOXOHOFOFO MOJIIIFOCKA.

O I/I3y‘ICHI/Ie BHCIIHCI'O MW BHYTPCHHEI'O CTPOCHUSA

T'OJIOBOHOI'OI'O MOJIIIFOCKA.

O I/I3y‘ICHI/Ie CTPOCHUA pAKOBHUH MOJIJIFOCKOB

4.7 | Tun YneHucroHorue OcHoBHble TpymIbl YIEHUCTOHOTUX. Hrpa «Hapucyit HacekoMoe.
Knacc PakooGpasHble. [MocranoBka: «[loOynp mnuenoil: OOBSICHH, Kyaa
Knacc ITaykoo6pasHsle. JIETETh, C IIOMOILBIO TYEIIMHOTO TAHLIAY.
PazHoo6pasue PakooOpasHbIX U IIpoBenenue ncciae10BaHmii:
[TaykooOpasHbIX. O Omnpenenenue TpenCTaBUTENECH  Pa3THMUHBIX
Knacc Hacekomrle. buonornyeckuii OTpsII0B u CEMENCTB HaCCKOMBIX C
CMBICI ~ MHOroo0Opasus  KOHEYHOCTEH, HMCII0JIb30BaHNEM ONIpe/IeNINTe et
POTOBBIX amNmnaparoB, THUIIOB Pa3BUTUSA Yy
HACEKOMBIX. OcHoBHbIE OTpSABI
HaceKoMbIX. ColuanbHble HACEKOMBIE.
3HaueHue HACEKOMBIX
B IIPUPOJIE U JJIS YETIOBEKA

4.8 | Tun XopmoBsie O6muit mman  crpoenust XopaosbiX. | [IpoBeneHue uccjieq0BaHMii:

[Toarun I"'onoBoxopaoseie. JIaHIIETHUK

0 HM3ydyeHue BHENIHETO U BHYTPEHHEIO CTPOECHHS

JIaHIIETHUKA Ha (PUKCUPOBAHHBIX MpernapaTax
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4.9 | PazHooOpa3ue OO6mmit turan crpoerus I[lo3BoHOUHBIX | BUKTOpHHA 00 OCHOBHBIX rpyInax [103BOHOYHBIX
1 3BOJIIOLUS KUBOTHBIX. OT€NIbl HEPBHOM CUCTEMBI. KUBOTHBIX
[To3BOHOYHBIX CKeler.
KUBOTHBIX
OcCHOBHBIE ~ TpYIIIBI
[To3BoHOYHBIX. becuentocTHbie U
YentocTHOPOTHIE
4.10 | Hanxiacc PriObl Tunsl yemryn poi6. JKabepusiii anmapat. | [IpoBeneHue uccjie10BaHMIA:
boxosas HHHHg' quegepme 6H a N3yuenue ckenera KOCTHBIX U
jonacrenepsie pelObl. MHOTOOOpas3ue pol XPAIEBEIX PHIG,
a Omnpenenenue Bo3pacta peid 1Mo
yemrye. 0 M3yuenue paznooOpasus peio
411 | Ampubun, wim [Ipennocbuiku BbIXOJa MO3BOHOYHBIX Ha | I[IpoBenenme uccsie10BaHuMii:
3eMHOBO/IHbIE cymy. Ppruaxnass koHeuHocTh. Ckener, [ V3yueHue BHEIIHErO i BHYTPEHHErO CTPOCHHS
OT/ENbl  TO3BOHOYHMKA 3E€MHOBOJIHBIX.
. JSTYIIKU WA TPUTOHA.
Pa3znenenue KpOBH y  AM¢pubwmii y p
(apTepuanbHbiii KOHYC). Ponb uemtoctHoro | 0 M3yuenue ckenera Jsrymiku.
ammapaTta i Abixadusd.  Heotemms y g W3ydeHre HHANBUIYaIbHOTO PAa3BUTHS
Amuonii 3€MHOBOJIHOTO
4.12 | AMHHUOTSHI. [TpucnocoOneHus )KUBOTHBIX K kM3HU Ha | [IpoBeneHue UccaeT0BAHMIA:
[Ipecmpikaromuec, cyme. 3apoAbllieBble OOOJIOYKM U UX

uim Pentunun

¢byuknun. 'pynnas knerka. J[BukeHue y
PENTHIIHMA. TazoBsbie TIOYKH.
Mmuoroo6pasue [Ipecmbikaromuxcs

O I/I3yquI/Ie BHCHIHCTO 1 BHYTPCHHCTO CTPOCHUSA
AMCPUTLIBL.

0 M3yudenue ckenera siepULibl
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4.13 | ITuist 2 ITpucnocobnenue nrun k nosety. Ilepss. | IlpoBenenue uccjieq0BaHMii:
PasButne mnepa, crpykTypa nepobeB. THIIBI 0 Wsyuenme CKeeTa ITHIIbL
neppeB.  OcoOEHHOCTH B CTPOCHUU
— Tenxa, npsKKa. K. 0 M3ydeHue BHEIIHETO CTPOEHUS U MEPHEBOTO
Boznymnpile Memku W mapaOpoHXH. IIOKpOBA IITHLI.
Mexanusm aBOHWHOTO jbixaHus. CTpoeHue | [ V3ydeHue CTpoeHHs AL ITHLL.
siinia. @opmupoBaHue AULIEBBIX 000JI0YEK. TIpaKTHYECKAs AESTETBHOCT:
[ToBenenue u MHOTOOOpa3ue MTHI]
0 Omnpenenenve BUIOB MTHUIL IO TOJI0CAM
4.14 | MnekonuraroIme 3 ®opMuUpOBaHUE LIEPCTH. Crpoenune | Urpa «Hakopmu xxuBoTHOE» (3yOHAas hopmyra).
Bosioca. Tumsl Bosnoc. CanpHble U TIOTOBBIE TpoBeeHne HCCae0BAHMIL:
xene3pl. 3yOHas CHUCTeMa: CBs3b 3yOHOM .
CHCTEMBI ¢ THIOM THTAHMS. OCOBEHHOCTH 0 Uzyuenue ctpoeHus uepena u 3yOHOU CUCTEMBI
CTPOCHHMsI IHILEBAPUTEIBHON CHUCTEMBI Yy PasINIHbIX MIICKOIIMTAIOIINX.
PACTUTCIILHOAHBIX MICKOIHUTAOIIHX. 0 Uzydenue pa3HOOOpa3Hsi MIEKONUTAIOIIKX.
0 N3yuenue cTpoeHUS CKeIeTa MICKOTTUTAIOIINX
AnpBeonsipHoe  awixanue. [uadparma.
TynoBuiiHble  TOYKH U HEPPOHBI
miekonuTaomux. OcoOeHHOCTH HEPBHOM
CHUCTEMBI MJIEKOITUTAOIIIHX.
dopmupoBanue mianeHTel. Oco0eHHOCTH
MJIAl€HTapHOTO MUTAHUA. Cucrema
miekonurtatomux. [lepsozsepu. Cymuarsie
MJIEKOIUTAIOIIIHE. [InanentapHbie
miekonurawomue. CoBpeMeHHas cucTema
MJIEKOTTATAIOTIINX
Hroro mo pazneny 19

Pa3gen 5. DBoionusa U DKOJOrus KMBOTHBIX
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5.1 | OBomronus u 2 OBomronus 0€Cr03BOHOYHBIX n | Onucanme >KUBOTHBIX PUPOJHBIX 30H 3EMIIU.
9KOJIOTHS )KUBOTHBIX MMO3BOHOYHBIX YKUBOTHBIX. Cpena TpoBexenne HCCae0BAHMI:

oOMTaHMST W  DKOJOrMYEcKas  HHUIIA.
OCHOBHBIE SKOJOrHYEcKHe 3aKoHbI. 3akon | 1 VI3YICHHE COCTaBa M CTPYKTYPbI IPUPOIHOTO
onTUMyMa. 3aKkoH JIMMUTUPYIOILIETO coobuiecTaa.
(akropa. 3akon OKOJIOTHHCCKON | [ Ce30HHBIE ABJICHUS B XKU3HHU KUBOTHBIX
WHIUBUYaIbHOCTH  BHUJAOB. [lmaHKTOH,
HEKTOH, OeHToc. I[lpumepsl agantanuii K
HA3eMHBIM ycloBUsIM obutanus. [IpaBuio
Annena. IIpaBuno beprmana. Ananrauuu
JKUBOTHBIX K MOYBEHHOH cpeqie oOuUTaHUS.
[Tapazutusm. DKTOMapa3uThl u
SHJOMAPA3UTHI

Hroro no pazgeny 2

Pasznen 6. ) KuBoTHBIE H YeJIOBEK

6.1 | JKuBoTHBIE U YETOBEK 2 Benenne npomeicia xKUBOTHBIX Ha ocHOBE | [IpoBeneHue ucciae10BaHUIM:
HayqHOro  mojxoa.  OAoMalIHEBaHME g N3yuyenune HAaCeKOMBIX  —  BpEeAUTENIeH
JKUBOTHBIX. JluKHe MpeKu JOMAaITHUX .
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.
JKUBOTHBIX. Cenexuus. ITopozsl. | 0 Ha6mromeHus 3a NTHI[AMU B TOPOJICKOI Cpese.
HckyccTBeHHBIN oTOO0p. ’KuBoTHbIE TIpoBesenne IKCIEPUMEHTAILHOTO
CEIIbCKOX O35 CTBEHHBIX YTOJIUM.
HCCJICIOBAHMS
[ITuneBoacTBO. JKUBOTHOBOACTBO.
X(HBOTHBIC-BP@}II/ITGJ'H/I, METOIEI 60pI)6BI c O ouenka crerneHu 3arpsA3HCHHAS BOJBI IIPHU ITIOMOIIH
KUBOTHBIMHU-BPEIUTEIISIMH. OMOWHTUKAITNH;
CuHaHTPOITHBIE BU/IBI KUBOTHBIX.
O omenka CTETIEHU 3arps3HEHUST BO3/yXa
Anantanusi >)KUBOTHBIX B YCJIOBHUSIX TOPO/ia
TIPH MIOMOIIIY OMOWHIUKAIHH
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO 34

YACOB IO TIPOTPAMME
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9 KJIACC

HanmeHnoBanme
Ne | pasnesioB u Tem kypea | KoJnuecTBo dopma padoThI/XapAKTEPUCTUKA JeATeJIbHOCTH
n/m BHEYPOUYHOM 4acoB Iporpamnioe conepikarnue o0yuawuuxcst
AeATeJbHOCTH
Pa3nen 1. BBegenne
1.1 | Beenenue 1 Cucrema OMOJIOTNYECKUX HayK, | BUKTOpHHA 0 OMOJIOTMYECKUX HayKax
U3YYAIOIIUX YeNoBeKa: LUTOJIOT U,
THCTOJIOTHS, SMOpPUOJIOTHUS, TE€HETHKa,
AQHTPONOJIOTHS,  AaHATOMHUSA  YEJIOBEKa,
¢usnonorust  4yejloBeKa U JApyrue
MEAMIIMHCKHE HAyKU.
[MIpodeccuun, cBs3aHHBIE C HayKaMd O
YeJI0BEKE.
[lepcriekTuBBl  pa3BUTHS  3HaHUM 00
OpraHM3Me 4YEJIOBEKE M €ro CBA3IX C
OKpYXKarollen cpenou
Uroro no pazgeny 1

Paznen 2. O61mmii 0630p KJIETOK M TKaHel Yel0BeKa
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2.1

OOMEH BELIECTB
KaK OCHOBA KU3HU
YyeJI0BeKa

Xumudaeckoe CTPOCHUCE, OCOOEHHOCTH U

byHKIMKM OEJIKOB, JHMIHUAOB, YIJIEBOJOB,

IIpoBenenne IKCNEPHUMEHTAIBHOTO

HCCJICA0OBAHUA:

HYKJICHHOBBIX KHCIIOT U | 0 BnusHue (HEepMEHTOB IMOHKEITYA0OYHOMN KeIe3bl Ha
HU3KOMOJICKYJISIPHBIX COCTMHEHUH. SMYHELH GelIoK
ATO - WBeEpcadbHasl JHepreTUIecKast
YHUBCD p IIpakTnyeckas 1esITeIbHOCTD:

BaJIOTa KIETKU. Perynsuus OeIkoBoro,

O Omnpenenenue ABUTAMHHO30B, TUIIO- u
YTIIEBOIHOTO, JIAIHIHOTO obMeHa.

TUIIEPBUTAMHUHO30B I10 OIMCAHHIO
[Tpsimble 1 OOpaTHBIC CBS3U B PETYJISIUU.
Ponb hepMeHTOB 1 TOPMOHOB B TIpolieccax
oOMeHa BemiectB. Hapymenus 6uo-
XUMHUYECKHX TPOIECCOB B KJIETKE
2.2 | Huromorus MHuoroo6pasue KJIETOK u ux | [IpoBeneHue uccjieq0BaHUA:

muddepeHanms. OMOpHOHaIbHBIE

CTBOJIOBBIE  KJIETKM, HWHIYLIUPOBAaHHBIE
IUTIOPUIIOTEHTHBIE  CTBOJIOBBIE  KJIETKH,
CTBOJIOBBIE KJIETKH B3pPOCJIOr0 4YeEIOBEKa.
Knerounsle KOHTakThl. MoneKyasapHbIe
OCHOBBI OTBE€Ta KJIETOK Ha CHUTHAaJbL
ITonstne knetoyHoii rubemn. Jlumur
KJIE€TOYHBIX NEJIEHNH, obI11ee
MIPEICTABJICHUE O CTAPEHUU Ha KIJIETOYHOM
U MOJIEKYJISIPHO-OMOJIOTUYECKOM yPOBHE.
OO011ee ToHITHE

0 pakoBOi TpaHC(hHOpPMAITUHU KIIETOK

0 ITpocMOTp  2JIEKTPOHHO-MUKPOCKOIMUYECKUX
¢dortorpaduit [IpernapaToB CTPOCHHUS
KJIETKH U MEKKJIETOUHBIX KOHTAKTOB.

I[I/ICKyCCI/IH Ha TEMBbI: IICPCIICKTUBLI IMPUMCHCHUA
CTBOJIOBBIX KJICTOK, OTUYCCKUC HpO6J’I€MH
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2.3

Tunel TKaHel
OpraHu3Ma 4ejoBeKa

XapakTepuctuka M KilaccupUKauu
snutenneB. HepBHas TKaHb: HEUPOHBI U
Heripornusi. CrpoeHne u  (pusnonorus
HelipoHa. [loTeHuHan Nokos M MOTEHIMAN
JIEHCTBHSL. IIpoBenenue HEPBHOTI'O
umnynbca. Kinaccupukanus 1 MexaHU3MbI
paboTsl cuHarncoB. HelipomenuaTopsl 1 Ux
perientopsl. MbllleuHas TKaHb: CKeJIeTHa,
cepaeyHas u  raaakas.  CrtpoeHue
COKPATUTEIBHOIO anmnapara
MONEPEYHOI0JIOCATHIX MBI,
MonekynspHble ME€XaHU3Mbl COKpAICHUS
u pacciabiieHusl. dwusznonorus
BO30Y/IUMOCTH M COKPATUMOCTH TJIaJIKOMH
MblieyHo — TkaHu.  CoeauHUTENbHAs
TKaHb:  CBOWMCTBAa, pAa3jIU4HbICE  THUIIbI
KJIETOK, XapaKTEPUCTUKA MEXKIETOYHOIO
BELIECTBA. Knaccudukanus
COEZIMHUTENIbHBIX TKaHel: COOCTBEHHO

Pemenue NPAKTUYCCKHUX 3aJa4 Ha OIIpPCACIICHUC
THUIIa TKAaHW Ha MUKpOIIpE€IIapaTe

COEIMHUTEIIbHBIE TKaHH, TKaHU
BHYTPEHHEH CpeIbl, XpslieBas TKaHb,
KOCTHas U Ipyrue

Hroro no pazaeny

Pa3znen 3. HepBHasi cucrema

47



3.1

Hepsnas cucrema

[IpoBogsiiue MyTH CHOUHHOIO MO3Ta.
Anaromus rOJIOBHOI'O MO3Ta:
MPOAOJIrOBAaTbIA  MO3I, CTBOJ  MO3ra,
CPEIHMM, IIPOMEKYTOUYHBIN, IE€PEIHUN
mo3r. Ctpoe-

HUE MO3K€YKa M  KOpPhl  OOJBIIHUX
nonymapuii. LleHTpsl coMaTuyeckoud Hu
BEr€TaTUBHONW CHUCTEM B LIEHTPAJIbHOU
HEPBHOU CHCTEME. PeduexTopHoe
KOJIBIIO. Heliponnas CETh.
Knaccudukanum pedrekcoB: MOHO- H
MOJIMCUHANITUYECKUE, 0e3yCIOBHbIE,
ycioBHbIE U Apyrue. Ponp uccnenoBanuii
N.IL ITaBnoBa. DyHKIMOHAIbHBIC
cucreMsl 11.K. Anoxuna. Mcnons3oBanue
IpPUHLNINA pabOThl HEMPOHHBIX CETEH B

HCKYCCTBEHHOM WHTEJUICKTE.
Heiiponerenepaun ¥ COBpEMEHHBIE
METO/IbI ux JIeYCHUSI.
['emaTosHnepanueckuit Gapbep.
Mertobl HUCCIENOBAHUS MO3TOBOM
aKTUBHOCTH M CTPOEHHUS  CTPYKTYpP
HEPBHOM CHUCTEMBI:

aneKkTposHLedanorpagus, perucTpanus
AKTUBHOCTH PA3JIMYHBIX OTJIEJIOB MO3Ta,
MarHUTHOPE30HaHCHas ToMorpadus,
KOMITbIOTEpPHAst TOMOTpadust

IIpoBenenue uccienon

0 HepBHOI cUCTEMBbl. OTHYECKHX TIf

0 OpueHTHPOBOYHBIHA

CpeHEro Mosra. pedrexc
IIpoBenenune BaHus:
epuMeHTal
0 TenmuHT-TECT:
BOMCTB HEPBHOM CH!
CBOUCTE HCPBHOM € YIpeiesieHre
0 ¢opmupoBanue
YeJioBeKa
YCIIOBHOTO

KaK >rekc

CJIea0-

IICUXOMOT
X pediiexca

3payka

Hroro no pazneny
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Pa3nes 4. CeHcopHbIe cCHCTEMBI

4.1 | CeHCOpHBIE CUCTEMBI

Knaccudukanus pELEnTOPOB:
OKCTEPOPELETITOPBl,  WHTEPOPEIETITOPHI,
PONPUOPELETITOPHI, MEXaHUYECKHUE,

TEeMIIepaTypHble, XUMHUECKUE, OOJIEBbIE U
Ipyrue  peuentopbl.  dusnueckue U
XUMHYECKHE OCHOBBI BOCIIPHSTHS CBETA.
Crpoenue ceruatku. llpoBenenue wu
00paboTka 3PUTEILHOTO CUTHAJIA.
Akkomonanusi. bBUHOKyIsipHOE 3peHue.
Hapymenust 3peHuss M HUX [PUYHUHBL
3aboneBaHus riasa. Mexanuzm
BOCTIPUATHSA U 00paOOTKH 3BYKOBBIX BOJIH.
CBs3p IEHTpa ciayXa W IEHTpa peyH.
Hapymenus ciayxa u X IpU4HUHBI

IIpoBenenue IKCNEPHUMEHTAIBHOTO
HCCIeT0OBAHMA:
O onpeneneHue HOKYCHOTO PACCTOSHUS 370POBOTO
rJ1a3a ¥ PH HApYIICHUSIX 3PCHHUS;
O onpezencHue 30HBI CIETIOTO MATHA;
0 u3yuenue paboThl BeCTUOYISIPHOTO armapara mpu

oMo rnpodsl Pombepra;

0 manwie-HocoBas nmpobda

Hroro no pazneny

Pa3nen 5. JngokpunHas cucrema
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5.1 | DHIOKpUHHAA cUcTEMA

Knaccugukanus penentopoB TOPMOHOB.
MounekyiisspHblE  MEXaHU3Mbl  JIEUCTBUSA
TOPMOHOB Ha KJICTKU-MULICHHU.
OHIOKpUHHASA (QYHKLIUS TUIOTAIaMyca.
['nnoranamo-runogpuzapHas cuUcTeMma.
Hapymienus, cBsA3aHHBIE C THIO- H

IIpoBenenue ucciaea0BaHus:
0 N3yyeHne TUCTOIOTHYECKHUX npenaparoB
SHIIOKpI/IHHBIX OpFaHOB.

Buxkropuna na
TUMep- ¥ TUNO(YHKINHY KeJe3 SHAOKPUHHOM

ornpezeneHue 3aboeBaHUM pU

runepHyHKIUsIMA ~ TOPMOHOB. Buapl | cucremsl
caxapHoro nuabera W HUX OCJOKHEHHS.
Kinerounas Tepanus B JICYCHUHN
SHAOKPUHHBIX  3aboneBanuil. I[lpoune
OpraHbl, BBIEISIOINE TOPMOHBI
Hroro no pazgeny
Paznea 6. [loBexenne
6.1 | [loBenenue [Tpocreiimue YCIIOBHBIE pednexcel. | IIpoekTHas 1eSITEILHOCTD:

WuctpymeHTanpHoe U Apyrue  (Hopmbl
obyuenusi. llen. Motu. Peduekc.
[TorpebnocTs. Pedexe nenu no [1aBnosy.
Jnnamuyeckuii crepeotun. VIMIpuHTHHT.
OUKCUPOBAHHBIE KOMIUIEKCHI JBHKCHUMU.
KornutusHsie GyHKIIUN HEpPBHOH
cucreMbl.  Ponmp  pasHBIX  OTIENOB
TOJIOBHOT'O MO3ra B PEryJsiliUU ABUKEHUH,
cHAa U OOJPCTBOBAHMS U JPYTHX CIOKHBIX
mpoueccoB. MexaHu3Mbl BO3HUKHOBEHMS
smonui. HelporyMmopaibHass peryisnus
IIOJIOBOT'O NTOBEECHUS

0 MexaHu3M BO3HMKHOBEHHs YCJIOBHOTO pediekca
(Ha pa3IMYHBIX TPUMEpax).

IIpakTHyeckas 1esiTeTIbLHOCTD:

O CocraBrnenue cxembl 0e3yciaoBHOro pediekca

(comMaTM4ecKoro  WJIM ~ BEreTaTUBHOIO) IO
OIMCAHHIO

Hroro no pazneny

50



Pa3nes 7. OnopHo-ABUraTe/bLHBIN annapar

7.1 | Koctu

Hapymenus CTPOCHUSA CKEJIETHOU
CUCTEMBI. Bospacrtusie WU3MEHEHUS,
OCTEOIOPO3. TpaBMBl. 3aboseBaHus
OMOPHO-ABUTaTEIHHOTO amnmnapara,
CBSI3aHHbIC c IPSIMOXOXKICHHUEM.
CoBpemeHHbIE WHBa3UBHbBIC u
HEUHBA3UBHbIE METO/IBI JICUCHUS:
IPOTE3UPOBAHUE CyCTaBOB u
ME)KIO3BOHOYHBIX JTUCKOB, HCIIPABJICHUE
KPUBU3HBI TO3BOHOYHUKA U JIPyTHE

IIpoBenenue ucciaea0BaHMs:

0 M3yuenue HapyllIeHUs CKEJIETa 110 PEeHTI€HOBCKUM
CHHUMKaM

7.2 | MpIuisl 1 Ponw crimHHOrO MO3ra, Mo3xeuka U Kopel | [IpakTuyeckasi 1eITeIbHOCTD:
pIIUX II Ui B BEPILIEHUU o
oo . oJlymap cosepiue 0 Oka3aHue nepBoi MOMOLIM IPU TMOBPEXKIECHUU
nBrokeHui. OCHOBHBIE MBIIIIBI  Tejia
yenoseka. Hanbornee pacrpocTpaHeHHbIE CKCJICTa M MBI
Hrpa no okazaHuro nepBoi NOMOIIU
TPaBMBbI MBIIIIEYHONW CUCTEMBI U METOIBI X
npodunakTuku. ATpodust MbIIIII,
MPUYMHBI U JIeUCHUE
Hroro no pazgeny 2

Pa3nea 8. KpoBeHocHas n iumMdaTuyeckasi CHCTEMbI
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8.1

Ocobennoctu
CTPOCHUS
(GYHKIIMOHUPOBAHUS
CEpPACYHOMN MBIIIILIBI

DIIeKTpOKapIUOrpaMma. Hapymenus
paboThI cepara. ['unepronnyeckast
OoJie3Hb, cCepleYHas HEJOCTaTOYHOCTb,
aTepOCKIIEPO3  KOPOHAPHBIX  COCY/IOB,
UHpapKT MHOKap/a.

[llyntupoBanue, AQHTUOIJIACTHKA,
KJIETOYHAs Tepanus u Jpyrue
COBPEMEHHBIC METO/IbI JIeYCHUS

cepleuHbIX Oosie3Hel. TpaHcraHTauus
cepaua

IIpoBenenue ucciaea0BaHMs:

O Omnpenenenne a3z cepaeunoro mukia mo IKI

8.2 | KpoBeHocHast u Crpoenue creHok cocynoB. Cucremnas | IlpoBeneHue uccie10BaHUsI:
M paTHIecKas PeryAtis - apTepUAILHOTO - ABJICHUA M | 1 [{3yyenne rucTONOrMIECKUX IIPENAPATOB COCYIOB.
CHCTEMBI
ApYTHX napameTpoB kpoeu (6apopeduekc, IIpoBenenne 3KCHePUMEHTAIBLHOTO
xeMopeuIeKC M Tak janee). AHaTomus
B uccae10BaHUA:
muMQpaTHIecKoi CHCTEMBI:
muMpaTHYeCKHe cocy I s | O M3MepeHne apTepHaIbHOrO JaBICHUS U MyJIbCa
auMdaTnyeckue Y3JIBL. [TpuunHb
JIBUKCHUS] KPOBU
U JTUMQBI 10 cocyaaM
8.3 | BuyTpennss cpena Mexanusmbl noanaepxkanus BHyTpeHHel | [IpoBeneHue uccsie10BaHus:

OopraHnu3ma

cpeabl opraHu3ma (romeoctas3). CBs3b
BOJIHO-COJIEBOTO OOMEHa M  TKaHEBOM
xugakoctu. Jledkorurapuas — dopmyIa.
KpoBeTBOopeHue 1 opranbl KpOBETBOPEHUS.
Mecta rubenu paznuyHbIX (OPMEHHBIX
aIIeMeHTOB KpoBHU. [lepenuBanue mia3msl,

0 Ananu3 pe3yabTaToB UCCIEI0BaHUN KPOBU U MOYHU
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DPUTPOLIUTAPHOH H  TPOMOOIUTAPHOMA
Maccel. bydepHas (yHKIHS TIa3MBI
KpoBH. PaznuuHbie GopMbI reMorioOuHa.
Perynsimust  cpoactBa reMorjioOuHa K
KHUCIIOpOlY

Uroro no pazaeny

Pa3znen 9. UMmyHHas cucrema

9.1 | UmmyHHas cucrema

3nauenue pabor WM.U. Meunukona, II
Opnuxa U OpYruX YYEHbIX MO HU3YUYEHHIO
MMMYHUTETa. MeXaHu3Mbl BpPOXKACHHOTO
MMMYHUTETA. [TproOpereHHbII
UMMYHHTET: Kiaccuuraius aumMQpoIrToB
¥ ydacTue pa3HbIX IpyHn JUMQOIUTOB B
npuoOpereHHOM HMMyHHTeTe. lloHsATHS
aHTuTena W aHTureHa. IIpeseHranms

AHTHUI'CHA. Bakmunst u CBIBOPOTKH.

Opransl LIEHTPAIbHOU MMMYHHOH
CUCTEMBI.

OtpunarenpHas u [IOJIOXKUTEIbHAS
celekuus B codpeBanun T- u  B-
JTUMQOITUTOB. Peakuun

TUIICPYYBCTBUTCIIBHOCTU, B TOM YHCIIC
AJJICPIruu. OcHOBEI TPAHCIINIAHTOJIOTUN

IIpoexkTHas NEATEIBHOCTD:
O CocraBienne cxeMbl BOSHUKHOBEHHS N
OTBeETA.

Pemenue CUTYAIIUOHHBIX 3aa4

Hroro no pazneny

Pa3nen 10. IpixaTeabHas cucreMa
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10.1 | [JpixaTenbHas cuctema 1 Hocosbie MOJIOCTH. Hocornorka. | IlpoBenenue IKCINEPUMEHTAIbHOI0
Porornorka. I'oprans. ®usnonorus HcCIe 0BAHHS:
mpouecca JAbIXaHWs, pPOJib IUIEBpalIbHON .
0 u3mepenue oOxBaTa rpyJHON KIETKUA B COCTOSTHUN
KHUJIKOCTH, AuadparMbl, MEKXpPEOCPHBIX U
JIIPYTUX MBIIIIII. Cypdaxkranr. BJloXa U BBIZ10XA,
OracTuyeckas Tsra 0 ompenencHue YaCTOTHI JbIXaHUS;
JICTKHX. Nupexunonnbie Oonesuy, | 0 pausHMe pasaMuHBIX  (DAKTOPOB HA YACTOTY
nepearonIecs: 4epe3 BO3] U I[pouYue .
p p yX, p JbIXaHMUS;
3a00NIeBaHUsl OPraHOB JbIXaHUA. BiusHue
TaGaKOKYpEeHNs. Ha OpraHbl AbIXaTenbHoi | O CTHporpagus
CHUCTEMBI. ActMma, 00CTPYKTHUBHbBIE
3a00JIeBaHUs AbIXaTEIbHON CUCTEMBI
Hroro no pazgeny 1
Paspnen 11. IlnmeBapuresbHas cucremMa
11.1 | IlumeBapurenbHas 1 @uznonorus numesBapureabHoi cucreMsl: | [IpoBeaenne IKCHEPUMEHTAIBHOIO JIe/10-
cucrtema pacierieHue 0enKoB, JUINIOB, | papus:
YIJE€BOJOB, HYKJIEWHOBBIX KHCIOT TOJ .
. 0 u3ydyeHue ACUCTBUS CIIOHBI HA Kpaxmal,
NedcTBUEM (PEPMEHTOB, CEKPETHPYEMBIX 6eoK
pa3sHbIMU  OTAEJaMU  MHUILEBAPUTEIbHON 0 wusyyenue QGepMEHTOB  KemyjKa Ha
CUCTEMBI. XWMHWUYECKHH COCTaB CIIOHBI, KyPHHOTO SHIa;
JKEIY0YHOTO  COKa,  MOJKEITYAOYHOIro
0 smynbranusi paCTUTENBHOTO Maca.

COKa, JKEI4M, COKa TOHKOM Kuuku. Poib
KUIIEYHOH MHKpPOQIIOpHl Uil 4YeIOoBeKa.
Heundexkunonusle ©W  ayTOMMMYHHbBIE
3a00J€BaHUsl  CHUCTEMbl  IHUIIEBAPECHUS.
[Tpenynpexnenue MHPEKIUNA U MHILEBBIX
oTpaBiieHMi. PaccrpoiicTBa IUIIEBOTO
MOBEJCHUS

duckyccus «Uto Takoe nuera?y
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Uroro no pazaeny

Pa3gen 12. BoigeuTeIbHAd CHCTEMA

121

BreigenurensHas
cucreMa

DU3HOJIOTUYECKUE TPOLIECCHI
dbopMUpOBaHUS BTOPUYHOM MOYH:

bunsTparus, peadbcopOIus, CeKperus.

Poxp moukm B peryisinun apTepruajibHOIro

naBieHust. 3a00JIeBaHUs OPTraHOB

IIpoBenenue uccjie0BaHusA:

0 M3ydyeHue rucTojOrM4ecKUX IMpPEenaparoB pasHbIX
Y4aCTKOB IIOYKH, MOYETOUYHHUKA, MOYEBOI'O ITy3bIPs

MOUYEBBIIETUTENbHOMN CUCTEMBI, ux
npenynpexnaenue. MckyccTBeHHass Mouka.
Jwuanu3. TpaHCIUIaHTanMsI IOYKH

Hroro no pazneny

Pazgen 13. Ilo1oBas cucreMa

131

TlomoBag cucrtema

MencTpyanbHblidi  nukia.  HepBHas u
TyMOpajibHasi Peryssiius paboThl OpraHoOB
ITOJIOBOM CUCTEMBI. [InmannpoBanue
OEepeMEHHOCTH, METO/bl KOHTpAaleNLuHy,
MpEeANMIUIAHTALIMOHHBIN CKpPUHUHT,
JKCTPAKOPIOPAIBHOE  OIUIOJOTBOPEHUE.
bepemenHocTh 1 nakTanus. 3aboseBaHus,

NepeAaronuecCs MmoJIOBBIM ITyTEM

IIpoBenenue ucciae10BaAHUA:

O I/I3yquI/Ie TUCTOJIOTMYCCKUX
I[I/ICKyCCI/IH O ITOJIOBOM BOCITMTaHHUH

IIpenapaToB.

Hroro no pasaeny

Pasnen 14. Koxka 1 ee npou3BOAHbIEC
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14.1 | Koxa u ee 1 Cinon  osmuapepmuca. Cnou  nepmbl. | [IpoBeneHne 3KCHEPUMEHTAJIbHOIO
MIPOU3BOIHBIC [ToakoxxHas KUPOBast KJIETYaTKA. HCCIeT0BAHMUS:

[Ipou3BogHBIE KOXH: HOITH, BOJIOCHI. . .
T T—— KOKH u X 0 uccrnenoBaHue THUIBHOM M JIaJJOHHOH CTOPOHBI
npeaynpexaeane.  [Ipodunaktika wu KHCTH IIpH IIOMOILIM JTYIIBI,
Tieppas  HOMOMIb  ITpH TCINIOBOM W | [ y3yyeHne 4yBCTBUTEILHOCTH HA Pa3HBIX y4acTKax
COJIHEYHOM ynapax, 0’KOTax u pyKH
00MOPOKEHHSIX

Hroro no pazneny 1

Pa3nes 15. Ananrtanum opranusma yejioBeka

151

Agantanyuu opraHusma
YyeJIOBEKa

2

TepMOPCFYHHHI/IﬂZ POJIb KOXHU U COCYHOB.

['umoranamyc  kKak  UEHTp  Heiipo-
rYMOpPaJIbHOW PpEryJsiuu TeI1ooOMeHa.
[ToBeneHueckue ajantanuu. Ajnantanuu K

HU3KHUM KOHICHTpAHUAM KUCIIOPOaa

Pemenue 3aja4: oOcyxeHune
aJaNTUBHBIX MEXaHW3MOB OpraHU3Ma.
Pelenne cUTyallMOHHBIX 32124
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U Tunokcuu. Perymsauus mnotpebiieHus
KHCJIOpOJia TKaHSIMH, APUTPOII033.
[lepectpoiika MeTabonu3Ma KJIETOK B
YCIIOBUU  TUIOKCUHU.  AJanTaluu K
HCAOCTATKy PA3INIHBIX IIUTATCIIbHBIX
BELIECTB.

OHepreTuyeckass (QYHKUIUS TIUKOTEHA B
[IEYEHU U JIMOUAOB B JKUPOBOW TKaHHU.
ITopsimox HCII0JIb30BaHUA 3aI1aCOB
IUTATENIbHBIX BELIECTB B  OpraHu3Me.
[lepectpoiika wmeTaboaM3Ma KIETOK B
yCIIOBUSIX rojiofanus. LlupkaaHeie pUTMBI.
BinsHMe NpOAOIKUTEIBHOCTH CBETOBOTO
JHS Ha HEUPOryMOPAJIbHYIO PETYISLMUIO.
TpeHupoBKHU. Ponp ¢buznyeckoi
AKTUBHOCTH B COXPaHEHUHU 3/10pPOBbS
4es0BeKa. AJanTalMi K HEBECOMOCTH.
[TepecTpoiiku MeTabonM3Ma B YCIOBUAX
HU3KOM  rpaBUTalMM,  OpOQHIAKTHKA
HETaTUBHBIX MTOCIIEICTBUI

Hroro no pasaeny

Pa3zgen 16. I'eneTnka 4ye10BeKa
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16.1

I'eHeTnka yenoBeka

Ornpezenenre reHa W ajjiensi, TeHOoTUna u
denoturma. [Tonsitre TOMO- u
re€TEePO3UTOTHI. 3aKoHBI Menaens.
B3anmoneiictBue amieneil. MOHOreHHbIE U
MOJIMTeHHbIE Mpu3Haku. KpoccuHroep u
CLEIUIEHHOE HacJenoBaHue. MexaHU3Mbl

IIpoBenenue ucciaea0BaHus:

0 Msydenne moauduKannoHHON U3MEHYMBOCTH.

0 IToctpoeHue BapualOHHON KPUBOA.
IIpakTn4yeckasi 1eiTeJIbHOCTh:

0 Hapwucyii nuio Oyaymiero pedeHka.
Pemenne reHeTnYecKHX 3a71a4, B TOM YUCIIC
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onpezenenus noiua. Ilonossie XpoMocomsl
U ayTocoMbl 4enoBeka. Hacnenosanwue,
CUCIUICHHOE C 10JOM. [3MeH4YMBOCTS:
HACJICACTBEHHAasT M  HEHACJIEACTBCHHAs.
IIpumepsl HEHACIIEACTBEHHBIX W3MEHEHUHN
(Mogudukanuii). Knaccudukanus
HACJIEICTBEHHOM.

I'enHble, XpOMOCOMHBIE M  T'€HOMHBIE
3a0ojeBaHus, INpUMepbl  3a00JeBaHUH.
[TonynsiunonHas  reneruka.  IlonsTtue

reHodoHa.

PacnpeneﬂeHI/Ie qacCcToT ajienei B

nonysuu. 3akoH Xapau—BaitnOepra.

Pelenne reHeTHYeCKUX 3a1a4.
Menunuuckas redHetuka. [loctpoeHue
POJIOCIIOBHBIX TP aHAJIU3€E ONPEICICHHBIX
MpU3HAKOB. POJb reHeTnyecKkux aHalu3oB
Npyd  IUIAHUPOBAHMM U KOHTpOJIE
o6epemeHHocTu. CeKBEHUPOBaHHE T'€HOMA.
buoundopmaruueckue WHCTPYMEHTBI
aHajau3a T€HOMOB. Meronsl
HalpaBJIE€HHOTO  W3MEHEHUsi  TI'€HOMOB
opraHu3MoB. ['eHeTHdeckas HWHKEHEpHs.
'eHomMHOE penakTUpOBaHHE. ODTHUYECKHUE
aCIeKThl BHECEHUS! MU3MEHEHUN B T€HOMBI
Pa3iIMYHBIX OpraHu3MoOB, B TOM YHCJIC
yeJioBeKa

OJIMMITMAJHBIX, Ha pa3Hble (OPMBI HACIICAOBAHUS.
JucKyccusi O BHEJPEHHWU TIE€HHOW HWH)KEHEPUM B
YKU3Hb YeJIOBEKa

Hroro no pazneny
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Pa3znen 17. AuTponorenes

17.1 | AuTpomnorenes

VYHuKanbHbple IIpU3HAaKUM romuHuz. Pyka,
MPUCIIOCOOJIEHHAsT K M3TOTOBJICHUIO U
MIPUMEHEHUIO OPYAUH TpyIa.
Bricokopa3BUTHII MO3T: TEHACHIIUH
B SBOJIOLMU, YHUKAJIbHBIE YEPTHI,
MOP(OJIOTHIECKHUE OCOOCHHOCTH.

CxoncTtBa M pa3nuuus  4YelOBEKa U
YeJIOBEKOOOPa3HbIX O00€3bSH: aHATOMHUS,
SMOpHONIOTHSA, OMOXUMHS, TOBEJCHHE.
[[lumnanze kak OmDKaWIIAKA — KUBOU
POJICTBEHHUK Y€JIOBEKA. DBOJIOLIHS

4YeJI0BEKOOOPa3HBIX 00e3bsiH

IIpoBenenue uccjie0BaHusA:

0 CpaBHEeHHE KUCTH YEJIOBEKA U IPUMATOB.

O CpaBHeHue ueperna 4eIoBeKa U ueperna MHMIIaH3e

Hroro no pazzaeny

1

Pa3nen 18. YesioBek u okpy:Kawas cpeaa
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18.1 | Yenosek

U OKpY’Karolas cpeaa

3aBUCHUMOCTh  3[I0pPOBbSl  YEJIOBEKa OT
COCTOSTHUS OKpY>Karolien CpeIbl.
MukpokiumMar Kwiblx nomenieHut. Tpyna
yenoBeka. Pusnosiorus Tpyna. 310pOBbE
YeJ0OBEeKa KaK COLMalbHas LIEHHOCTD.
DakTOopHl, Hapyuarome 30pPOBBE:
TUTNOJMHAMHUS, KypeHHe, yrmoTpeOieHue
AJIKOT OIS, HapKOTHUKOB,
HecOaJIaHCUPOBAaHHOE IHUTaHUE, CTpeccC.
VYkpemieHne 310POBBSI. Kynbrypa
OTHOIIEHHSI K COOCTBEHHOMY 37I0POBBIO U
3JI0POBBIO OKPYKAIOIIUX. AHTPOIIOT€HHBIE
BO3JECHCTBUS Ha cpeay. Hapymenue
KpyroBopoTa

IIpoBenenne IKCNEPUMEHTAIBHOTO

HCCJICAOBAHUA:

0 onpenenenue TEMIIEpaTyphl,

KOJINYECTBA KUCIIOPOJIA M YIIIEKUCIIOTO Ta3a B
HayYaJie ¥ B KOHIIC ypOKa B KAOMHETE OMOJIOTUI
IIPY TIOMOIIH JTATYHUKOB.

I[I/ICKyCCI/IH (6] HCIIOJIB30BaHHNHN

peCypCcoB

pannoHaJIbHOM

BEIIECTB B Ouocdepe. AHTPONOreHHBIH
KpYroBOpOT. DKOJOTMYECKHE KPHU3UCHI U
ux npuuuHbl. KosBomouus obuiectBa u
HPUPOJIBIL.
IIPUPOJIONOIL30BaHNE. 3HAUECHUE OXPAHBI

PanmnonanbsHOE

OKpYXKalollel MNPUPOJHOW Cpelabl ISt
COXpaHEHUs

YCJI0OBEUCCTBA

Hroro no pasaeny

OBIIEE KOJIMYECTBO
YACOB IO TPOTPAMME

34
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