Mynuummanabnoe 610/ukeTHoe 06meodpazoBaTeNbIOE yapesIeHTTe
«Cpennns obmeobpazosaresbnan mrkoaa Ne 256
ropo/ickoro okpyra 3ATO doxuno»

«PacemoTpeno» YTBepxkaato
Ha 3ace/lanii METOMYECKOTO COBeTa Hupextop MBOY COIII Ne 256
ot «28» aBrycra 2023 . Q//Cf?f\ﬂ/ H.B.Mapkosa

I1puxa3 No _j_? -ep
or« 40» ©F 2023,

TOUKA ¥ POCTA

\

PABOYAS ITPOT'PAMMA 110 BUOJIOTI'NA

B PaMKax permoHaJIbHOro npoexkra «Touka pocra»
5-9 kiaacchl

2022 r.



NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
KYPCA BUOJIOT'MH B 5-9 KIIACCAX
B paMKaX peruoHajJbHOro npoekra «Touka pocra»

JInuHOCTHBIE pe3yJIbTAThI:

@)

ChopMupOBaHHOCTH MO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HAIIPABICHHBIX HA HM3YyYCHUE
KUBOW TPUPOJABI; HHTCIUICKTYalbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTH PACCYXKICHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JIEJNATh BBIBOABI M JIP.) ICTETHYECKOTO BOCHPHUATHS >KHUBBIX
00BEKTOB;

Oco3Hanue MOTPeOHOCTH M TOTOBHOCTH K CaMOOOpPa30BaHHIO, B TOM YHUCIIE M B PaMKax
CaMOCTOSITEJILHOM JICATEIbHOCTH BHE IIKOJIBI,

3HaHHWE OCHOBHBIX MPHUHIIMIIOB W MPAaBHJ OTHOILICHHS K JKUBOW MPHUPOJE, OCHOB 3I0POBOTO
o0pasa )KH3HH U 37J0POBbECOEPETAIOIINX TEXHOJIOTHH;

Or1ieHKa J)KU3HEHHBIX CHTYallMd C TOYKH 3pEHHUs 0e30MacHOro odpasa >KU3HH U COXPaHEHUS
3JI0POBBSI;

@dopMHUPOBaHUE HKOJOTHYECKOTO MBIIUICHHS: YMEHUE OIICHUBATh CBOIO JEATEIBHOCTh U
MOCTYIKH JIPYTHX JIFOJIEH C TOYKH 3PCHUS OKPYXKAWOIICH Cpeibl — rapaHTa >KU3HH U
OJIarornoirydus Jrojei Ha 3emiie.

Oco3HaHWE €IMHCTBA W IEJIOCTHOCTH OKPYKAIOIIEr0 MHpa, BO3MOXHOCTH €r0 MO3HAHUS U
OOBSICHEHHUS Ha OCHOBE JIOCTH)KCHUI HAyKH.

MeTtanpeaMeTHbIMH pe3yJIbTATAMHU

U3yUYeHHsI Kypca siBIsieTCsl popMUpoBaHKE y 00yJaroInXCcsi yHUBEPCATbHBIX yIeOHBIX CHCTBUN:

ITo3naBarenbHbie YY/I:

o YMeHue paboTaTh ¢ pa3HbIMH UCTOYHUKAMHU UH(POPMAIIUH, aHAITU3UPOBATH U OICHUBAThH
nH(pOpMaIInIo, TPeoOpa3OBLIBAThH €€ U3 OJHOU (HOPMEI B IPYTYIO;

O VYMEHHE COCTaBIISATh TE3UCHI, PA3JIUYHbIC BHUIbl IUIAHOB, CTPYKTYPUPOBaTh Yy4YCOHBIN
MaTepHa, 1aBaTh ONPEICICHUS TOHATHH;

o YMeHHUs MPOBOJIUTHh HAONIOJICHHSI, CTABUTh JIEMEHTAPHBIC SKCIIEPUMEHTHI U OOBSCHATH
MOJTy9YEHHBIC PE3YJIbTATHI;

O VYMEHHUs CpaBHHMBATh M KJIACCU(PHUIIMPOBATH, CAMOCTOSATEIILHO BBIOMpAs KPUTCPUH IS
YKa3aHHBIX JIOTHYECKHUX OIepaIlvii;

o YMEHHE CTPOUTH JIOTHYECKHE PACCYKICHHUS, BKIIOYAIOIIUE YCTAHOBICHUE TIPUIUHHO-
CIICICTBEHHEIX CBS3€Hi;

o YMeHHe co37aBaTh CXEMaTHYECKHE MOJICIH C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPHCTHK
00BEKTOB;

o YMeHUs onpeaessaTh BO3MOKHBIC HCTOYHUKHA HEOOXOUMBIX CBEICHUM, IIPOU3BOJIUTH TTOUCK
nHpOpMAIINY, aHATTM3UPOBAThH U OICHUBATH €€ JOCTOBEPHOCTD.

PerynstuBubie YY/I:
o YMeHHue OpraHu30BbIBATh CBOIO YUEOHYIO ACSATEILHOCTHO OMpPENesaTh 1eb padOThl, CTABUTH

3a/1au, TUIAHUPOBATh — OMPEAENATH IOCIEAOBATEIBHOCTh JEHCTBHM M TPOTHO3UPOBATH
pe3yiabTaThl pabOTHI;



O YMeHHS CaMOCTOSTEILHO BBIIBUT'aTh BApUAHTHI pCUHICHUA MMOCTABJICHHBIX 3a4a4, IPCABUIACTD
KOHCYHEIC pE3YJIbTAaThI, BBI6I/IpaTB CpeacTBa JOCTHUXKCHUA LECIIU,

o YMeHus paboTaTh M0 IJIaHY, CBEPATh CBOU JICHCTBUS C IENIBI0 U IPH HEOOXOJUMOCTH
UCIIPABIIATH OIIMOKU CAMOCTOSITENIHLHO;

o BiageHnue ocHOBaMU CaMOKOHTPOJISI U CAMOOLIEHKH IPHUHSITHS PEILIEHUN U OCYLIECTBICHHUS
OCO3HaHHOT'O BbIOOPA B y4eOHOW U MO3HABATEILHON 1€ATEIILHOCTH.

KommynukatuBubie YY /:

o YmeHus CJlymaTb M BCTyHaTb B AHUAJIOr, Y4YaCTBOBATb B KOJUICKTHBHOM O6CY)K[[€HI/II/I
pooem;

o YMmeHus HHTCIPUPOBATHECA U CTPOUTH NPOAYKTHUBHOC BSaI/IMOHGﬁCTBHe CO CBCPCTHHUKAMH U
B3pOCJIBIMY;

O YMeHus aJleKBaTHO UCIOJIb30BaTh PEYEBBIE CPEICTBA JJI JUCKYCCUM U apIyMEHTALlMKU CBOEH
IMO3UIIMHU, CPABHUBATH TOYKHU 3PCHHA, APryMCHTHUPOBATHL CBOIO TOYKY 3PCHUSA, OTCTAMBATH
CBOIO TTO3UIIHIO.

IIpeamMeTHbIe pe3yabTaThI

PA3JIEJI  ’KuBble OpraHu3mMbl

5 KJ1ace

Boinycknuk nayyumces:

XapakTepu30BaTh OCOOCHHOCTH CTPOCHHUS U MPOLIECCOB KU3HEACITEIHLHOCTH - KIETOK
pactenuii, 6akrepuii, rpuOOB

[TpuMeHsTh MEeTO1bI OMOIOTUYECKON HAYKU /ISl U3YUEHUs KIETOK: U OOBACHATh UX PE3YJIbTaThI,
Hcronp30BaTh COCTABISIIOIINE MCCIIEOBATEIBCKON U MPOEKTHOM JESITEIBHOCTH 10 M3YYECHUIO
rpuOOB U PaCTEHHIA;

OpHeHTUPOBATHCS B CUCTEME MMO3HABATEIBHBIX IIEHHOCTEH: OlIEHUBATh

UH(POPMAIINIO, TIOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB.

Boinycknuk nojyuum 603mMO0MCHOCHb HAYUUMBCA

CobmtoiaTe paBuiia paboThl B kabUHETe OMONIOTHH, C OMONIOTHUECKUMHU TPUOOpaMu U
WHCTPYMEHTAMU;

Hcnonp30BaTh IpUEeMbI OKa3aHUs MEPBOM MOMOIIY MPU OTPABICHUU SIJOBUTHIMU TPHOAMHU.
Boigensates acretnyeckue 0coOEHHOCTH 0OBEKTOB KUBOU MPUPOABL;

Haxoauts nundopmanuio o rpudax, 6akTepusix U pacTeHUSX B HAYIHO-

MOMYJISIPHOM TUTEpaType, OUMONIOTHUECKUX CIIOBApAX U CIIPAaBOUYHUKAX, AHATTU3UPOBATD,

OIICHHUBATH €€ W MEPEBOIUTh U3 OJHOHN (HOPMEI B IPYTYIO;

6 KJacc

Boinycknuk nayuumcs:

XapakTepu30BaTh 0COOEHHOCTU CTPOSHUS U TPOIIECCOB KUZHEACATEIILHOCTH OMOIOTHUECKUX
00BEKTOB - PACTCHUM, UX MPAKTUICCKYIO 3HAUNMOCTb;

[TpuMeHsTh METOAbI OMONOTUYECKOW HAayKW AJIA U3YYEHHUs PACTEHUN: MPOBOAUTH HAOIIOIEHUS 3a
KUBBIMHA OPTaHU3MaMU, CTABUTh HECJIOXKHBIC OMOJIOTHYECKUE IKCTICPUMEHTHI U

OOBSCHATH UX PE3yIbTAThI, OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI U TIPOIECCHI;

Hcnonp30BaTh COCTABIISIIOIINE MCCIIEIOBATENLCKONH M MPOEKTHOM NIEATENBHOCTH MO HW3YYECHUIO
pacTeHuii (IPUBOUTH JTOKA3aTEIbCTBA, KJIACCH(PHUITUPOBAThH, CPABHUBATH, BBISBIISATH B3AUMOCBSI3H);
Boinycknuk nojyuum 603mMO0MCHOCHb HAYUUMBCA

Cobmo1aTs mpaBuia paboThl B KaOMHETEe OMOJIOTHH, ¢ OMOIOTHYECKUMU TPUOOpaMu U
WHCTPYMCHTAMH;



Hcnonk30BaTh IpUEMbI OKa3aHUs IEPBOM MOMOIIU MPU OTPABICHHUH STOBHUTHIMU

pacTeHusiMH, pabOTHI C OMPENETUTENIMU PACTEHUH; BRIPAIIIMBAHMS U PA3MHOKEHUS

KYJIbTYPHBIX PACTCHHIA;

Briiensite acreTnueckie 0COOEHHOCTH 00BEKTOB KUBOM MPUPO/IBL;

Oco3HaHHO cOOII0AaTh OCHOBHBIE MPUHITUIIBI M IIPAaBUJIa OTHOLLEHUS K )KUBOW MPUPOJIE;

Haxoauts nHdopMaluio o pacTeHUsIX B HAYYHO-TIOMYJIIPHOM TUTepaType, OMOIOrHUYeCKUX CIOBapsX
U CIIPAaBOYHMKAX, AaHAIU3UPOBATH, OLIEHUBATH €€ U MIEPEBOJUTH M3 OAHOM (POPMBI B APYTYIO;

B CBOMX JCHCTBUSIX U MOCTYIKAaX MO OTHOLICHHIO K KUBOM MPUPOJIE.

Bri6upaTh 11e1€Bble U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBUAX U MOCTYIKax MO OTHOIICHUIO K
JKUBOU TIPUPOIE.

7 knace

Buvinycknuk nayuumcsa:

XapakTepu3oBaTb OCOOCHHOCTU CTPOEHHS M IPOLIECCOB JKU3HENEATEIbHOCTH OHOIOTHMYECKUX
00BEKTOB — KUBOTHBIX UX MPAKTUYECKYIO 3HAYUMOCTH;

[TpuMeHSATh METOBI OMOJIOTUYECKON HAyKW U M3Y4YCHHUs KUBOTHBIX: MPOBOIUTH HAOIIONEHUS 32
JKUBBIMH OpTaHW3MaMH, CTAaBUTh HECJOXKHBIE OWOJIOTMYECKHE SKCIEPUMEHTBHI U OOBACHATH HX
pe3yIabTaThI, OMUCHIBATH OMOIOTUYECKHE OOBEKTHI U TIPOIIECCHI;

Hcnonp30BaTh COCTABIAIOIINE HCCIEA0BATENBCKOM M MPOEKTHOM JEATENbHOCTH O >KUBOTHBIX
(IPUBOJNUTH JOKA3aTENbCTBA, KIACCH(PUIIMPOBATH, CPABHUBATH, BBISBIATH B3AUMOCBS3H);
OpueHTUpOBaThCS B CHCTEME MO3HABaTENbHBIX [IECHHOCTEH: OIleHUBaTh HH(GOPMAIUIO O KUBBIX
OpraHu3Max, IMOJIy4aeMyI0 M3 Pa3HbIX HMCTOYHHUKOB; ITOCIIEICTBUS IESITEIHHOCTH YEIOBEKa B
pupoie.

Boinycknuk noayuum 603mo0x3cHOCHb HAYUUMbCA

Cobmoiate npaBuia paboThl B KaOMHETe OMOJIOTHH, ¢ OMOIOrHYECKUMU TPUOOpaMu U
WHCTPYMCHTAMH;

Hcnonp30BaTh MpUeMbI OKa3aHUs MEPBOI MOMOIIY MPU YKYCax KUBOTHBIX; BhIPAIIUBAHUS
JIOMAIITHUX KUBOTHBIX;

Oco3HaHHO cOOIIOAaTh OCHOBHBIE MPUHITUIIBI M MIPaBUJIa OTHOIIEHUS K )KMBOW MPUPOJIE;
OpueHTHPOBATHCS B CUCTEME MOPAIBLHBIX HOPM H [IEHHOCTEH 110 OTHOIICHUIO K 00BEKTaM

KUBOW TPUPO/BI (TIPU3HAHKUE BHICOKON IIEHHOCTH XH3HHU BO BCEX €€ MPOSBICHUSNX, IKOJIOTHUECKOE
CO3HaHHWE, SMOIMOHAIBHO-IIEHHOCTHOE OTHOIIICHNE K 00BEKTaM KUBOW MTPUPO/IHI);

Haxoauth naopmanmio o )XKMBOTHBIX B HAYYHO-TIOMYJISIPHOM TUTEpaType, CIPAaBOYHUKAX,
aHAJTM3UPOBATh, OIICHUBATH €€ M MEPEBONUTH M3 OJHON (OPMEI B IPYTYIO;

Br16upaTth 11en1eBble U CMBICTIOBBIE YCTAHOBKH B CBOMX JEHCTBHUSAX U MOCTYIKAX MO

OTHOUIEHUIO K KUBOW MPUPOJE.

Pa3pnen YesioBeK M €ro 310poBbs

8 kiace

Boinycknuk nayuumcs:

XapakTepu3oBaTb OCOOCHHOCTH CTPOCHHMSI U TPOIECCOB IKUZHEICATEIBHOCTH OHOIOTHYECKUX
00BEKTOB — KUBOTHBIX UX MPAKTUYECKYIO 3HAUUMOCTH;

[IpuMeHsTh MeTOJbl OHONIOTUYECKOW HAyKd MNP HU3YUYEHHWH OpraHu3Ma 4YellOBeKa: MPOBOAHTH
HAOJIIOJICHUST 32 COCTOSIHHEM COOCTBEHHOTO OpraHu3Ma, W3MEPCHHs, CTaBUTh HECIIOXKHBIC
OMOJIOTUYECKHE SKCIIEPUMEHTHI 1 OOBSICHITh UX PE3YNIbTATHI,

Hcnonmp30BaTh COCTABIISIIONINE HCCIICIOBATEILCKONM M MTPOSKTHON JIESATEIHHOCTH TI0 M3yYCHHIO
OpraHu3Ma YejIoBeKa: MPUBOIMUTH JOKA3aTEIbCTBA POJICTBA YEIOBEKA ¢ MIICKOTTUTAOIIUMHA
XKXUBOTHBIMH,

CpaBHI/IBaTI) KJIC€TKHU, TKaHH, npoueccm KU3HCOACATCIIBHOCTHU opraHmMa YCJIO0BCKaA, BBIABIIATH
B3aMIMOCBSI3M MEXIY OCOOCHHOCTSIMU CTPOEHUS KIETOK, TKaHEH, OpraHoB, CUCTEM OPraHOB U HX

GYHKIHSIMU;



OpHEHTHPOBATHCS B CHCTEME MO3HABATENBHBIX IIEHHOCTEH OIEHUBATh MHPOpMAIIO 00 opraHu3Me
4eJ0BEKa, IMOJy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB, IOCJIEACTBUS BIUSHHUS (aKTOPOB pHCKa Ha
3JI0POBbE YEJIOBEKA.

Boinycknuk noiyuum 603mMo0MCHOCHIb HAYYUMBCA:

* MCIIOJIB30BaTh HA MPAKTUKE MPUEMBI OKa3aHHs MEPBON MOMOIIM HPU HMPOCTYIHBIX 3a00JI€BaHUSX,
okorax, 0OMOpOKEHHSX, TpaBMax, CIHACEHUH YTOIMAIONIET0 paIllMOHAIBLHOW OpraHW3allui Tpylda |
OT/IbIXa; IPOBEICHHS HAOIIOICHUI 32 COCTOSIHUEM COOCTBEHHOT'O OPraHU3Ma;

* BBIJICIISITH ACTETUYECKUE TOCTOMHCTBA YEJIOBEUECKOI0 TEa;

* peaTM30BBIBATh YCTAHOBKH 37I0POBOT0 00pa3a »KH3HH,

* OPHCHTUPOBATHCS B CHUCTEME MOPAIBHBIX HOPM M IICHHOCTEH MO OTHOIIEHHIO K COOCTBEHHOMY
3I0POBBIO U 3I0POBBIO APYIUX JIIOJIEH;

* HaXOJMTh B y4eOHOW ¥ HayYHO-TIOMYJISIPHOM JTUTeparype HHGOpMaIuo 00 opraHu3me

4enoBeKa, 0(hOpMIISTh €€ B BUJIE YCTHBIX COOOIICHHM, TOKIIA0B, pedepaToB, MPE3SHTAIIHIH;

* AHAIM3MPOBATH M OIICHUBATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBHSX H

MOCTYIKAX 110 OTHOIICHUIO K 3JJ0POBBIO CBOEMY U OKPYIKAIOIINX; MTOCIEJACTBUS BIUSHUS

(hakTOpPOB pPHCKA Ha 3JI0POBbE YEIIOBEKA.

PA3JIEJI O01mue 0uojiornyeckne 3aKOHOMEPHOCTH

9 kJaace

Buinycknuk nayuumcs:

XapakTepHu30BaTh 001Me OMOIOrMYECKUE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAYMMOCTb;
[IpuMeHSTh  METOIbI  OHMOJIOTHMYECKONW HAyKh IS HW3YYCHHS  OOIMUX  OMOJIOTHYECKUX
3aKOHOMEpPHOCTEN: HaOMI0aTh U ONUCHIBATh KJIETKM Ha TOTOBBIX MMKpOIIpernaparax, 3KOCHCTEMbI
CBOCH MECTHOCTH;

M cnonb30BaTh COCTABISAIONIME UCCIIEI0BATEIbCKON U IPOEKTHON AEATEIbHOCTH 0 U3yUYECHHUIO
00ImKX OMOJOrMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW IIPUPOAE;

[TpuBOANTE TOKA3aTEIHCTBA HEOOXOIMMOCTH 3aLIUTHI OKPYKAIOIIEH CPebl;

Bbienarte  omIMYMTENbHBIE  MPU3HAKM  JKMBBIX ~ OPraHU3MOB;  CYIIECTBEHHBIE  NPU3HAKH
OMOJIOTUYECKUX CHCTEM U OMOJIOTUIECKUX MPOIECCOB;

OpueHTHpOBAaTbCA B CHUCTEME II03HABATEJIbHBIX IIEHHOCTEH: OlleHWBaTh HMH(OpPMAIUIO O
NeSITeTIHHOCTH YeJIOBEKa B IPHUPO/IE, TOTYyIaeMyIO U3 Pa3HbIX UCTOYHUKOB;

AHaIM3MpOBaTh U OLIEHUBATh MOCIEICTBHS JEATEILHOCTH YeIOBEKa B IPUPO/IE

BuinyckHuk noiyuum 603mMO0MCHOCHb HAYYUMbBCA:

BbiiBurate rumnoTe3bl 0 BO3MOXKHBIX IOCIEACTBUSX JEATEIBHOCTH YEIOBEKa B HKOCHCTEMAax U
ouocdepe;

ApPryMEHTHPOBATh CBOIO TOUKY 3pEHUS B XOJ€ TUCKYCCUU MO 0OCYKICHUIO II00ATBHBIX
HKOJIOTHYECKUX TTPOOIIEM.

AHaJIM3UPOBATH U OLICHUBATH IICJICBBIC M CMBICJIOBBIC YCTAHOBKH B CBOUX JCUCTBUSX U

MOCTYNKAaX MO OTHOIICHHUIO K 3J0POBBIO0 CBOEMY M OKPYKAIOIIUX; MOCIEICTBUS BIUSHUS (HAKTOPOB
pHCKa Ha 3I0pOBbE YETIOBEKA.

OpI/IeHTI/IpOBaTI)Cﬂ B CUCTEMC MOpPAJIIBHBIX HOPM U HeHHOCTeﬁ 10 OTHOIIEHHUIO K 00BEKTaM

JKUBOM MpUpOJbl (TIPU3HAHKUE BBHICOKOW IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSIX, SKOJIOTHUECKOE
CO3HAHHE, YMOIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K 00BEKTaM JKUBOH TIPUPO/IBI);

Bri6upats 11e1eBble U CMBICTIOBBIE YCTAHOBKH B CBOMX JCUCTBUSAX M MOCTYIKAX MO OTHOIIECHHUIO K
KUBOW MPHUPOJIE.

Coaepsxanue NporpaMmbl

Buoaorus.

Baktepun. I'pudsl. Pactenns. S kiacc
(35 yacos, 1 yac B HeaeI0)



Brenenne (6 uacos)

Buonorus — Hayka o xuBoi mpupone. Metoapl nccnenoBanus B Ouornoruu. LlapcTBa Oakrepuit, rpubos,
pacTeHHH M >KMBOTHBIX. OTIMUYUTEIbHbIE NPU3HAKH XHBOI'O U HEXHMBOTO. CBS3b OPraHU3MOB CO CPEHOM
oOutanus. B3anMoCBA3b OpPraHU3MOB B IpHUpOAE. DKOJOrHMueckue (akTOpbl W HMX BIUSHHE Ha JKUBBIC
opraHu3Mbl. BnusiHue AesTensHOCTH YeJI0BeKa Ha IPUPOY, €€ OXpaHa.

Jlabopamopnuie u npakmuyieckue padomot

deHonornueckre HaOMIOICHNS 38 CE30HHBIMU U3MEHEHUIMU B IpUpoJie. Beaenue nHeBHNKA HAOMIOACHUH.
IKcKkypcuu

MHoroo0pasue >KUBBIX OPraHU3MOB, OCEHHUE SIBJICHUS B )KU3HU PACTEHHUI W )KUBOTHBIX.

Paznen 1. Knerounoe crpoenue oprannzmoB (10 vacos)

YCTpOHCTBO yBETUUUTEIBHBIX MPHOOPOB (IymHa, cBeToBOi MUKpockom). KieTka u ee crpoenue: obonouka,
UTOIIa3Ma, SIpo, BaKyold, IacTuabl. JKHW3HEAEATeNbHOCTh KIIETKU: IMOCTYIUIGHHWE BEIIECTB B KIIETKY
(mpIxaHMe, MUTAHUE), POCT, PA3BUTHE U A€JICHUE KIETKU. [loHsITHE «TKaHBY.

Hemoncmpayuu

Muxkponpenapatsl pa3IuuHbIX PACTUTENbHBIX TKAaHEH.

Jlabopamopusie u npakmuyeckue padomoi

YCTpoiCTBO MYITEI B CBETOBOTO MUKpOcKota. [IpaBuma paboTsl ¢ HUMH. V3ydeHne KIIETOK pacTeHUs C
IMOMOLIBIO JIYTIIBI.

[TpuroToBieHue mpenapaTa KOXXULBI YEIIyH JIyKa, pACCMaTPUBAHUE €0 I10Jl MUKPOCKOTIOM.

[TpuroToBieHue npenapaToB U pacCMaTpUBAHUE IO MUKPOCKOIIOM TIIACTH/I B KJIETKAX JINCTA AJIOJIEH, TUIOJIOB
TOMATOB, PSOUHBI, ITUTIOBHUKA.

HpI/IFOTOBHCHI/Ie mnpernapara U pacCMaTpuBaHUC 11O MUKPOCKOIIOM JABMIKCHUSA IMUTOIINIA3MbI B KJIETKaxX JIMCTA
NOJIEH.

PaccmarpuBaHue 1o MUKPOCKOIIOM F'OTOBBIX MUKPOIIPENAPATOB PAa3IMUHBIX PACTUTEIbHBIX TKAHEH.

Pasznen 2. Hapcrso bakrepuu. LHapcrBo I'pubni(7 uacos)

CrtpoeHue U XKU3HEeATeNFHOCTh OakTepuii. PasmMHOoXeHne OakTepuil. bakrepun, X poib B IPUPOJE U KU3HU
yenoBeka. PazHooOpasue OakTepHii, X pacpoCTpaHEHUE B IPUPOJIC.

I'puber. OOmas xapakTepUCTHKa TIpUOOB, MX CTPOCHUE M >KU3HENEATeNbHOCTh. LllnsmouHble TpHOBL.
Coenobnble u smoBuThie TpuOBL IlpaBuma cbopa chemoOHBIX TpHOOB W WX oxpaHa. I[Ipodmmakruka
oTpasneHus rpudamu. [posxoku, miecHeBble rpuObl. ['pubbl-napazutsl. Poip rpuboB B mpupoae M >KHU3HU
YeNoBeKa.

Hemoncmpayusn

MyJsbKU TII0Z0BBIX TeN NUISAMOYHBIX IpuOoB. HaTypanbHbie 00BbEKTH (TPYTOBHK, pKaBUMHA, TOJOBHS,
CIIOPBIHBSA).

Jlabopamopnuie u npakmuueckue padomaot

CrpoeHue MI0A0BBIX TeJl LUIAIOYHBIX TPHOOB.

Crpoenue miecHeBoro rpuda Mykopa. CTpoeHue ApoxoKei.

Paznen 3. IlapcTBo Pacrenus (9 uacos)

Pacrenus. borannka — Hayka O pacreHusiX. Meroabl u3ydeHHs pacteHuii. OOmas XapakTepHUCTHKa
pacTUTENBHOTO apcTBa. MHOrooOpas3ue pacTeHuil, X cBs3b co cpenoil oouranus. Pons B 6uochepe. Oxpana
pacTeHui.

OcHOBHBIE TPYIIBI PACTEHUI (BOZOPOCIH, MXH, XBOILH, IJIAYHBI, TAIIOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBHIE).
Bogmopocnun. MuorooGpasue Bomopocieid. Cpena obutanust Bojopocieil. CTpoeHHe OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX BOJIOpociel. Poib Bogopociieit B Ipupo/ie U AKU3HU YEJI0BEKA, OXpaHa BOJIOPOCIIEH.
JlnmaifHuKy, X CTPOEHUE, pa3HOOOpa3ue, cpeaa oOUTaHus. 3HAaUeHHE B IPUPOJIE U )KU3HU YEJIOBEKa.

Mxu. MHoroo6pasue mxoB. Cpena obutanusi. CTpoeHrne MXOB, X 3HAUCHHE.

[lanopoTHHKH, XBOIIM, IUIAYHBI, UX CTPOEHHE, MHOr00Opas3ue, cpeAa OOMTaHMs, POJIb B NPUPOJE U KHU3HH
YeJoBeKa, OXpaHa.

I'onocemenHsle, nx cTpoeHue u pazHoobpasue. Cpena oburanus. PacpoctpaneHue ronoceMeHHbIX, 3HAUYEHHE
B IIPUPO/IE U KU3HU YEIOBEKa, NX OXpaHa.

LlBeTKkOBBIE pacTeHHs, UX CTpOoeHHe u MHOrooOpasme. Cpena oOuTaHus. 3HaUE€HHE IIBETKOBBIX B MPHUPOJE U
JKU3HU YEJI0BEKa.

[Ipoucxoxnenue pacrennii. OCHOBHBIE STAIBl Pa3BUTHS PACTUTEIHFHOTO MUDPA.
Hemoncmpayua

I'epOapusbie 3x3eMIUISIpB! pacTeHui. OTIEYaTKH HCKOTIAEMbBIX PACTEHUH.
Jlabopamopnule u npakmuueckue padomaot

CtpoeHue 3eeHbIX BOJOPOCIEH.



Crpoenune mMxa (Ha MECTHBIX BUAX).

Crpoenue ciopoHocamero Xpoma. CTpoeHHe CIIOPOHOCSIIET0 NaropOTHUKA.
CrpoeHne XBOH U LIMIICK XBOMHBIX (Ha IPUMEPE MECTHBIX BHJIOB).
Pe3zepBHOe BpeMsi— 3 yaca

Conep:xaHue mMPoOrpaMMbl

buosgorusi. MHOroo06pa3ue moKpbITOCEMEHHBIX PACTeHHH. 6 KIacc

(35 gyacoB, 1 yac B HeneI0)

Pazgen 1. CTpoenne 1 MHOT00Gpa3ne MOKPbITOCeMEHHBIX pacTennii (14 vacoe)

CrpoeHue CeMsSH OJHOMONBHBIX U JBYAOJIBHBIX pacTeHU. BUIbI KOpHEH M TUIIBI KOPHEBBIX CHCTEM. 30HBI
(yuactkm) kKopHs. BumonsmeneHnus: KopHei.

IToGer. [Touku n ux crpoenue. Poct u pazBurne mooera.

Buemnee crpoenue nucra. Kiierounoe ctpoenue cta. BumonsmMeHeH s TUCThEB.

Crpoenmne ctebiss. MHOroobpasue crediei. BumonsMeneHus mooeros.

LBerox u ero crpoenue. Comserus. [1moas1 1 ux xiraccudukanus. PacpoctpaneHue miIo10B U CEMSIH.
Hemoncmpayusn

Bremnee u BHyTpeHHee cTpoeHust KopHs. CTpoeHHe 1modek (BereTaTUBHOW U TeHEPATHBHOM) U PACIIONIOKEHNE
ux Ha crebme. Ctpoenne nmcta. Makpo- u MUKpocTpoeHue cTeOmns. Pasmuunbie Bumasl couBetuit. Cyxue U
COYHBIE IIIOBI.

Jlabopamopnvie u npakmuueckue padonvi

CtpoeHue ceMsiH ABYJOIbHBIX U OJHOIOBHBIX PACTCHHN.

Buasl kopHeil. CTepHEBas 1 MOUKOBATasi KOPHEBBIE CUCTEMBI.

KopHeBoil uexnuk 1 KopHeBbIe BOJIOCKU. CTPOCHHE MOYEK.

Pacnonoskenue nouek Ha crebie. BHyTpeHHee cCTpoeHHe BETKHU JIepeBa.

Bunousmenennsle modern (KopHEBHUIIE, KITyOeHb, TykoBuia). CTpoeHUe IBETKA.

Pasnuunblie BUBI conBeTi. MHOr0oOOpasue CyXux U COYHBIX ILJIOJIOB.

Paznen 2. Kusub pacrennii (10 vacos)

OCHOBHBIE TIPOLIECCHI JKU3HENEATENHHOCTH (MUTaHUE, JbIXaHWe, OOMEH BEUIeCTB, pOCT, pa3BUTHE,
pPa3MHOMKEHHE).

MuHepanbHOe W BO3AYLIHOE NUTaHue pacteHuid. Potocunres. [Jpixanue pacrteHudd. HcnapeHue BoAbL.
Jluctroman. IlepeaBmwkeHne BOABI W TMUTATEIBHBIX BEMIECTB B pactenuu. lIpopactanume cemsiH. CrocoObI
pa3MHOXKEHHA pacTeHuil. Pa3MHOXXEHME CHOpPOBBIX pacTeHUil. Pa3sMHOXEHHE TOJIOCEMEHHBIX PAacCTEHUH.
ITomoBoe u Oecrionoe (BereTaTUBHOE) pa3MHOKEHHE TIOKPHITOCEMEHHBIX PACTEHH.

Hemoncmpayusn

OMnBITHI, JOKa3bIBAIOINIME 3HAYCHUE BOBI, BO3yXa W TEIUIA JJIS MPOPACTaHUS CEMSH; MHUTAaHUE MPOPOCTKOB
3aImacHBIMH BEIIECTBAMHU CEMEHH; MOTyUEHHNE BRITSHKKU XJIOPO(DUILIA; TOTIIONIEHHE PACTEHUSIME YTIIEKHCIIOTO
raza W BBIJISJICHHE KHCIIOpOJa Ha CBETy; 0Opa3oBaHHME Kpaxmala; JbIXaHWE PACTEHHIA, HCIapeHHE BOJBI
JTUCTHSIME; TIEPEIBMKEHIE OPTaHNYECKUX BEMIECTB T10 JIy0Y.

Jlabopamopnvie u npakmuueckue padonoi

IlepenBuxenne BOAbI 1 MUHEPAIBHBIX BEIIECTB MO JPEBECHHE.

BereratuBHOE pa3MHOKEHHE KOMHATHBIX PACTEHUH.

Omnpe/ieieHne BCX0XKECTH CEMSIH PACTEHHI U UX ITOCEB.

IKcKypeuu

3UMHUE SBJICHUS B )KU3HU PACTECHUH.

Paznen 3. Knaccudukanusi pacrennii (6 uacos)

OCHOBHBIE CHCTEMATHYECKHE KAaTETOPUH: BUJ, PO, CEMEWCTBO, KJIACC, OT/IEN, apCTBO. 3HAKOMCTBO C
KJIaCCU(UKAIMEH I[BETKOBBIX PACTCHHUH.

Knacce /IBynonbHbie pacteHus. Mopdosornieckas XxapakrepucTika 3—4 ceMelcTB (C y4eTOM MECTHBIX
YCIIOBUH).

Kiacc OnnononeHeie pactenus. Mopdomornieckast XapaKTepUCTHKA 3TaKOB U JTMJICHHBIX.

BaxHelime  CeNbCKOXO3AWCTBEHHBIC  PAacTEHUs, OWOJOTMYECKHE OCHOBBI HMX  BBIPAIIMBAaHUS U
HapOAHOX03siCTBEHHOE 3HaYeHHE. (BrIOOpP 00BEKTOB 3aBUCUT OT CHCIHATM3AIMHA PACTEHUEBOICTBA B KA IOH
KOHKPETHON MECTHOCTH.)

Jemoncmpayusn

JKuBbie u repOapHbIe pacTeHUs, palOHUPOBAaHHBIE COPTA BAXKHEHIITNX CETbCKOXO3SHCTBEHHBIX PACTEHUI.
Jlabopamopnuvie u npaxmuueckue padomut

BrisiBnieHne npu3HakoB cEMENCTBA 110 BHEIIHEMY CTPOEHHUIO paCTEHUH.
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IKcKkypcuu

O3HaKOMIICHHE C BBIPAIIUBAHUEM PACTCHUN B 3alIUIIICHHOM TPYHTE.

Paznen 4. IIpupoanbie coodmectna (3 uaca)

B3aumocss3b pactennii ¢ apyrumu opraamsmMamu. Cum6mos. [lapasurusm. PactutensHbie coobmecTBa u ux
THIIBL.

PazBuTtHE M CMEHaA PacTUTENHHBIX COOOIIECTB. BrusHHE MeATENbHOCTH YeloBeKa Ha PaCTUTENLHBIC
cooOuiecTBa U BIUSHUE IPUPOAHON Cpe/Ibl Ha YEIOBEKA.

IKcKypcuu

[TpupomHoe coolriecTBo U YenoBek. DeHOIOrNYECKIE HAOIOICHUS 32 BECCHHUMHU SIBJICHUSMU B MIPUPOTHBIX
CO00IIIeCTBaxX.

Pe3eps Bpemenn — 2 yaca.

Coaepsxanue NporpamMmsl
Buosorus. ’/KuBoTHble. 7 Kjiacc.
(35 gacos, 1 gyac B HEIEITIO)

Beenenne (2 yaca)MHorooOpasue S>KMBOTHBIX M HX cucTeMatuka. OCOOCHHOCTH CTPOCHHSI
OpraHu3Ma >KUBOTHBIX.

Jlabopamopuasa padoma 3yyenne MHOT0OOpa3usITKaHEH KUBOTHOTO.

IKcKypcus

MHoroo6pa3ue KUBOTHBIX

Paznen 1. OqHokJIeTOYHbBIE ;KHBOTHBIE (2 Yaca)

[ToanapctBo Onnoxnerounsle (Ilpocreiimme). Paznoo6pasue u 3HaueHne NpocTeHImX.
Jlabopamopnan paboma

W3ydeHue cTpoeHus U EePEIBUKEHUS OJJHOKJIETOUHBIX KUBOTHBIX

Pa3nen 2. [IpocTo ycTpoeHHbIe Oecrio3BoHOYHBIE (3 yaca)

Tun KumeunononoctHele. MHoroo0pasue M 3Hau€HHE KHUIIEYHOMOJIOCTHBIX. Tum Ilnockue
yepu.Tun Kpyrasle uepBu. OcobeHHoctu crpoeHusi. OcoOEHHOCTH CTPOEHHUS M TMPOIECCOB
YKU3ZHEJEATEIIbHOCTH NTapa3suTHUYECKUX YepBe

PA3EJI 3. Ile1omuueckuedecno3BoHouHbIe(9 yacoB)

Tun Konbuateie uepBu.MHoOroodpasue M 3HadeHHeKoap4aThix uepBell.Tun Mommocku. Kiacce
bproxonorne.MuorooGpasue U 3HAYE€HUEMOJUTIOCKOB. ThIl YteHHCTOHOTHE.
Ob6masxapakrepuctuka. Tun YiieHncTOHOTHE: PakooOpa3zubie. Tun UnenucroHorue:
[Taykoo6pasnbie. Tun UYnenucronorue: Hacekomsle.

Jlabopamopnuvie pabomot

N3ydeHne cTpoeHus! pakOBUH MOJLTIOCKOB.M3ydueHre BHEIITHETO CTPOSHUSI HACEKOMOTO.

N3y4yeHne TUIIOB pa3BUTHSIHACEKOMBIX.

IKcKypcus

Pa3Hoo0Opasue u posbuIeHUCTOHOTHX B IPUPOJIEPOIHOIO Kpasi.

PA3IEJI 4. IlepBU4YHOBOIHBIE MIO3BOHOYHBIE(3 Yaca)

Knacc Koctabie ppiobl.MHOTr00Opasue u 3HadeHneKkocTHhIX pbi0.Kitace 3emHoBoiHbIe(AMPUOHUN).
Jlabopamopnan paooma

W3yueHne BHEIIHETO CTPOSHUSI U TIEpEABUKEHUS PHIO.

PA3EJI 5. IlepBuuHoHa3eMHbIe M03BOHOUYHBIE(6 yacoB)

Knacc IIpecmbikatomuecs. Muorooopasuen 3nauenue npecmbikaronuxcs.Kiace Ituupbr.
Kirace Mnexonutaromue. OCHOBHBIE TPYNITbI MIEKOMATAOIIHX.

Jlabopamopnuie padomuil13yuennie BHEIIHETO CTPOCHUS U NIEPHEBOTO MOKPOBA

nTHil. M3ydeHrne BHEITHETOCTPOSHHSI, CKeJleTa U 3yOHOWCHUCTEMbI MIIEKOITUTAFOIIUX.
AxckypcuaPaznoobpasue NTUI UMIEKONHUTAIOINX MECTHOCTUIIPOKHUBAHUS (SKCKYpCHUs
B IIPUPOJTY, 300MapK UITUMY3€eil)



PA3EJI 6. DBomouuszkuBOTHOr0 Mupa(6 gacos)

DBOJIOLMS OTMIOPHO-IABUTATEIbHON CUCTEMBI. DBOJIIOIUS MUIIIEBAPUTEIBHON CUCTEMBI.

DBOJIIOIUS JIBIXaTeIbHONCUCTEMBI. DBOTIOLUS
KPOBEHOCHOMCHCTEMBI. DBOIOLUSBBIICIUTEILHONCUCTEMBL. DBOTIOIUST HEPBHON CUCTEMBI U OPraHOB
YyBCTB.DBOJIOLIUSA [TOJIOBOM CUCTEMBL. DTaIlbl Pa3BUTUSKUBOTHOTO MUPA.

PA3JIEJI 7. 3HauyeHUe:KUBOTHBIX B IPUPO/ie HAKU3HU YesioBeKa (2 Jyaca)

JKMBOTHBIN MUP U XO34MCTBEHHAS JEATEIbHOCTHYEIIOBEKA.

Pe3epB — 2 yaca

Conep:xaHue MPOrpamMMbl

Buoaorus. Yenosek. 8 kiace(70 yacos, 2 yaca B HeJieJ110)

Paznen 1. Benenne. Hayku, uzyuaoniue opranusm 4esioBeka(2 uaca)

Hayku, n3yvaromyie oprann3M 4ejoBeKa: aHaTOMUS, (PU3HOJIOTHS, TICUXOJIOTUS M TUTHeHa. VX cTaHoBieHue n
METO/IbI NCCIIEJOBAHHS.

Paznen 2. Ilpoucxoxkaenue yenopeka(3 uaca)

MecTo 4enoBeka B cucTeMaTHKe. Jloka3aTenbCcTBa KUBOTHOTO MPOUCXOXKIEHUS dernoBeka. OCHOBHBIE 3Tallbl
9BOJIIOIMM YEJIOBeKa. BimsHHe OWOJOTMYECKHX W COLMAIBHBIX (aKTOPOB Ha DBOJIOIMIO YEIOBEKA.
UYenoBeueckue pachl. YenOBEK KaK BHI.

Jemoncmpayusn

Mogens «IIpoucxoxacHue yenoBekay. MoJiean 0CTaTKOB APEBHEN KyJIbTYpPhl YEIOBEKA.

Pa3znen 3. Ctpoenue opranusma(4 uaca)

OO6muit 0630p opranu3zmMa YpoBHH opranuzanuu. CTpykrypa Tena. OpraHsl U cHCTEMBI opraHoB. KietouHoe
CTpOEHUE Opranu3mMa. TKaHHu.

Buemnsis u BHyTpeHHsist cpega opranu3zma. CrTpoeHune M QYHKUMHM KIeTKH. Ponb siapa B mepenaue
HACJIEJICTBEHHBIX CBOWCTB oprann3ma. Opranouasl kineTku. [lenenue. JKuzHeHHBIE TIPOIIECCHl KIETKH: OOMEH
BEIIeCTB, OMOCHHTE3 1 OMOJIOTHYECKOe OKHCIIeHHE, NX 3HadeHne. Porb hepMeHToB B 0OMeHe BemiecTB. PocT
paszButue KieTku. CocTosHUS (PU3NOTOTUIECKOTO MOKOS U BO30YKACHUS.

Txanu. OOpa3oBaHre TKaHeHd. DNHTENHaIbHbIE, COSANHUTENbHbIEC, MBIIIIEYHbIE, HEpBHAS TKaHU. CTpoeHNE U
¢yskws Heiipora. CrHatC.

Hemoncmpayus

Pasnoxenune nepokcuaa Boropoaa HepMEHTOM KaTaJla30M.

Jlabopamopnuie u npakmuueckue padomaot

PaccmarpuBaHue KIIETOK M TKaHEH B ONTHUYECKUH MHUKpOCKON. MuUKponpenapaTsl KJIETKH, SIUTEIUAIBHOM,
COEIMHUTENLHOM, MBIIIIEYHON U HEPBHOM TKaHEH.

PedexropHas perymsnust opraHoB U cuUcTeM opraHmsma. LlentpanbHas u nepudeprudeckas 4acTd HEPBHOM
cuctembl. CIUHHOM ¥ rojoBHOW M0o3r. HepBel 1 HepBHBIE y37bl. Peduiekc n peduexropnas ayra. HeiiponHsie
nenu. Ilpomeccsl BO30OYXKIEHHS H TOPMOXKCHHUS, HMX 3HaueHHe. UyBCTBHUTENIbHBIC, BCTaBOYHBIE U
UCIIOJIHUTENIbHbIE HeHpoHBI. [IpsiMble 1 0OpaTHbIE CBsI3H. PoJIb peienTopoB B BOCIPUSATHH Pa3apakKeHUi.
Jlabopamopnuie u npaxmuueckue padomol

CamoHa0II0IeHUEe MUTATEIBHOTO pediekca U yCIOBUS €ro MposiBICHUS U TopMoxeHus. KoyeHHbIH pedrekce
U JIIp.

Paznen 4. OnopHo-ABuraTejbHas cuctema (7 uacos)

CKeneT W MBIILBL, UX GYHKUUH. XUMHYECKHHA COCTaB KOCTEH, X MAaKpO- U MHUKPOCTPOCHHE, THUIIBI KOCTEH.
Ckener dYenoBeKa, €ro MPHUCIIOCOONEHHE K TMPSAMOXOXACHUIO, TPYIOBOM [EATENbHOCTH. VI3MeHeHus,
CBSI3aHHBIE C PAa3BUTUEM MO3Ta M peud. THUIBl COEIWHEHUWH KOCTEH: HENOABMXHBIE, MOJIYNOJBIKHBIC,
TIOJIBUXKHBIE (CYCTaBBHI).

CrpoeHre MBI U CyXOXMIHA. O030p MBIIII 4eJI0BEYEeCKOro Tena. MBIIIIBI-aHTaTOHUCTBl U CUHEPTUCTHL.
Pabora ckeneTHbIX MBI B WX peryisius. [loHsTHe O JBUTATENbHOW enuHMIe. VI3MEHEHHEe MBIIIIBI MIPH
TpenupoBke. llocieacTBust THUIIOOUHAMUU. OHEpPreTHKa MBIIIEYHOr0 COKpamleHus. JluHamuyeckas H
cTaTHyecKas padora.

Hapymienus ocanku v pa3BUTHE TUIOCKOCTOIUS: IPHYKHEL, BBISBIICHUE, IPEAYNPEXKICHHE 1 UCTIPaBICHHE.
[lepBast momo1p npu ymubdax, mepeaoMax KOcTeil 1 BHIBUXaX CYyCTaBOB.

Jlemoncmpayusn

CkeneT U MyJSDKM TOpCa 4YeNOBEKa, deperna, KOCTe KOHEUHOCTel, mo3BOHKOB. Pacmuibl kocteit. [Tpuemsl
OKa3aHHUsI TIEPBOM MOMOIIY MPH TPaBMaXx.

Jlabopamopnuvie u npaxmuueckue padomut
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MUKpPOCKOITMYECKOE CTPOCHHE KOCTH. MBIIIIBI YelloBeYeCKOro Tena (BBINONHSAETCS JMOO B Kiacce, JOo
JioMa). YTOMJICHUE TIPY CTaTHYECKON M TUHAMHUYECKOW paboTre. BrisBiieHne HapyIIeHUH OCaHKU. BhIsBICHME
IJIOCKOCTOMHS (BBITOTHAETCS oMa). CaMoHa0oIeHsT paboThl OCHOBHBIX MBIIII, POJIH IUICYEBOTO T0sICa B
JBUKEHUSAX PYKH.

Pa3znen 5. Buyrpennsisi cpena opranusma(3 vaca)

KommoHeHTBsl BHYTpeHHEH cpenbl: KpOBb, TKaHeBas >KUAKOCTh, nuMmda. Mx B3ammopeiictBue. ['omeocras.
CocTtaB kpoBH: TuIa3Ma U (HOpMEHHBIE 3JIEMEHTHI (TPOMOOIHUTHI, SPUTPOIIHUTHI, JIEHKOIHUTHI). DYHKITNH KIETOK
kpoBu. CBepThiBaHWe KpoBH. Ponp kampiuss W BuTamMuHa K B CBepThIBaHMM KPOBU. AHAIH3 KPOBH.
Marnokposue. KpoBeTBopenue.

Bboppba opranmsma c uHdpexknued. HWMmmynuter. 3amuTHble Oaprepbl opranuszma. JI. [lactep u
U. U. MeunukoB. AHTUTeHB U aHTuTena. Crnenuduueckuit u Hecnienupuuecknii MIMMyHUTeT. KitleTouHblil
TyMOpaJbHBIH UMMyHUTET. MmmyHHas cucrema. Pomp num@onmToB B MMMYyHHOH 3amute. Daromuros.
Bocnanenne. MHdekunonnsle 1 napasurapubie Oone3nn. Bopora nHdexnun. Bo30ynuTenu u nepeHOCYHKH
Oone3nu. baunnno- u Bupyconocurenu. Teuenne nHpeKIHOHHBIX Oone3Hei. [Ipodunaktuka. UMmyHomoTHS
Ha CIy’)kKOe 370pOBbSA: BAKIMHBI M JIe4eOHBIE CHIBOPOTKH. ECTECTBEHHBI M HMCKYCCTBEHHBIH HMMYHHTET.
AKTHUBHBII W MAaCCUBHBIA MMMYHHUTET. TKaHeBas COBMECTHUMOCTb. llepenuBaHue KpoBHU. ['pymmbl KpoBH.
Pesyc-daxtop. [lepecanka opraHoB u TKaHEH.

Jlabopamopnvie u npakmuueckue padonoi

PaccmaTpuBaHye KpOBU YEIOBEKA U JISITYIIKU O] MUKPOCKOIIOM.

Pa3nen 6. KpoBenocnasi u iumparndeckas cucremsl oprann3ma(6 vacos)

Opranbsl KpOBEHOCHOW H IUMQATHUECKOH CHCTEM, X poib B opranm3me. CTpoeHHE KpPOBEHOCHBIX M
mumparuueckux cocynoB. Kpyru kpoBooOpamienus. CTpoeHue W pabora cepima. ABTOMATH3M CEpALa.
JBi>KeHHEe KpPOBH MO cocynaM. Perynsiius KpOBOCHAOKEHHsI OpPraHOB. ApTepHaibHOE JaBJCHHE KPOBH,
myneC. [ urueHa cepaedHo-cocyAuCTon cuctemsl. JJoBpadeOHast mOMOIIb Mpu 3a00JI€BaHUH CEpAIIa U COCYIOB.
IlepBas moMouIb IpU KPOBOTEUEHUSIX.

Hemoncmpayusn

Mogenu cepaua u Topca yenoBeka. IIpueMbl u3MepeHus apTepuaibHOro AasieHust no merony Koportkoaa.
IIpuembl OCTAHOBKH KPOBOTECUEHUM.

Jlabopamopnvie u npakmuueckue padonoi

ITonoxkeHue BEHO3HBIX KIIAIIAHOB B OINYIIEHHOM W IOAHATON pyke. MI3MEHEHUs B TKaHAX NP INEPETIKKAX,
3aTpyHSIONMX KpoBooOpamieHue. OnpenesaeHne CKOPOCTH KPOBOTOKA B COCYIaX HOTTEBOTO JIOXKa. OTIBITHI,
BEISABIISIFOINAE TIPUPONY Tyibca. (DyHKIMOHANBHAs Mpoda: peakmus CepAeYHO-COCYTUCTOH CHUCTEMBl Ha
JIO3UPOBAHHYIO HATPY3KY.

Paznen 7. Apixanue(4 uaca)

3nauenune apixaHusa. CTpoeHne W (YHKIUM OpraHoB nbixaHus. ['omocooOpazoBanme. MHPEKIMOHHBIE H
OpraHWYeCcKue 3a00JIeBaHUS MBIXATEIbHBIX IMYTEH, MUHIAINH W OKOJOHOCOBBIX Ia3yX, NPO(]HIAKTHKA,
JnoBpadyeOHast momolb. ['a3000MeH B JIETKMX M TKaHsAX. MexaHu3Mbl Boxa M Bblgoxa. HepBHas u
rymopanbHas perymsius apixaHus. OxpaHa BoO3AymHOM cpedbl. OyHKUHOHANbHBIE BO3MOXKHOCTH
JIbIXaTEIbHOM CHUCTEMBI KaK MOKa3aTelb 310pOBbs. JKU3HEHHAs! EMKOCTb JIETKUX.

BrisiiieHre u npenynpexaeHue Oojie3Hed opraHoB Apixanus. dmooporpadus. TyOepkynes U pak JErKux.
[lepBas moMouis yTomawIlIeMy, NMPU YAYLIEHUH W 3aBaJUBAHUU 3eMIIEH, 3neKkTpoTpaBme. KinuHuyeckas u
Oumosoruueckass cMepTb. VICKyCCTBEHHOE IbIXaHHWE W HEMpsMON Maccaxk cepaua. Peanmmanus. BrusHue
KYPEHUS U IPYTUX BPEIHBIX IPUBBIYEK HA OPTaHU3M.

Hemoncmpayua

Mopnens roprand. Mopens, NOSICHAIOMAsA MEXaHU3M BJI0Xa U BbloXa. [IpreMsl onpeaeneHus NpoXoguMOCTH
HOCOBBIX XOJIOB Y MaJIeHBKHX AeTeil. Poib pe3oHaTopoB, yCmiIMBArOMMX 3BYK. OMBIT MO 0OHAPYKEHUIO
YIJIEKUCIOro Tra3a B BBIIBIXaEMOM Bo3Ayxe. l3mepeHue IKM3HEHHOW eMKOoCTH Jerkux. [Ipuemsl
UCKYCCTBEHHOTO JIBIXaHMUS.

Jlabopamopnsie u npakmuueckue padonvi

Wzmepenue o0xBata rpyJHOI KJIETKH B COCTOSHUM BAOXa U BbIAOXA. DYHKIMOHAIBHBIE IPOOBI C 3aePKKON
JAbIXaHUs HAa BAOXE U BBIIOXEC.

Paznen 8. IInmeBapenue(6 vacoes)

HI/IIlIeBI)Ie NMPOAYKTBI W INHUTATCIbHBIC BCHICCTBA, WX POJIb B oOmMmeHe BCIIICCTB. 3HaueHue MMUIICBAPCHUA.
CTpOGHI/Ie u Q)yHKHI/H/I HI/IH_[eBapHTeHBHOﬁ CHUCTEMBI:. HHHIeBapHTeHBHLIﬁ KaHaJl, MUIIEBApPUTECIIbHBIC KEJIC3bI.
[InmeBapeHue B pasmUyYHBIX  OTAENaxX  MULIEBAPUTENBHOTO  TpakTa. Perymsanmus  nesaTenbHOCTH
MUIIEBAPUTEIHFHON CUCTEMBI. 3a00JIeBaHMsI OPTaHOB MHIIEBApeHUs, UX NpOoHIAKTHKA. | UTHeHa opraHoB
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numieBapenus. [IpenynpexneHue xKemy10YHO-KUAIICYHBIX UHPEKIUI U reTbMUHTO30B. [loBpaueOHas moMoIth
MIPH MHILEBBIX OTPABICHUSIX.

Hemoncmpavyusn

Topc uenoseka.

Jlabopamopnule u npakmuueckue padomol

JetictBre GepMEeHTOB CIFOHBI Ha Kpaxman. CaMOHAONIOACHUS: ONpPEIeICHIE MTOJIOKEHUS CITIOHHBIX Keles,
NBIDKCHUE TOPTaHH MPH TIIOTAHHUH.

Paznen 9. O6men BemecTs U 3neprun(3 vaca)

OOMeH BemIecTB M PHEPTHH — OCHOBHOE CBOMCTBO BCEX JKMBBIX CymIecTB. [lmacTudeckuii M SHepreTHIeCKUit
o0MeH. OOMeH OENKOB, >KHMPOB, YIJICBOJOB, BOJBI M MUHEPAIBHBIX COJCH. 3aMEHUMBbIC U HE3aMEHUMBIC
aMUHOKHCIIOTHI, MUKPO- U MaKpOAJIeMeHTHI. PoJib (hepMeHTOB B 0OMEHE BeliecTB. ButaMuHbl. DHEpro3arparsl
YeJ0BeKa W THUIIEeBOM pannoH. Hopmbl m pexkuM nuranms. OCHOBHOW M OOmHNA OOMEH. DHepreTHIecKas
€MKOCTb TIHIIIH.

Jlabopamopusie u npakmuyeckue padomoi

YcTaHOBNIEHHE 3aBHCHMOCTH MEXKIYy Harpy3Kod M ypOBHEM OJHEPreTHYecKOro OOMeHa IO pe3ylbTaTaMm
(yHKIIMOHATBHOM MPOOBI C 3aIeP’KKON IBIXaHUsS 10 W Tocie Harpy3kd. CocTaBlIeHHe MHUIIEBHIX PAlMOHOB B
3aBHCUMOCTH OT DHEpro3arpar.

Pasznen 10. TokpoBHbIe opraubl. TepmoperyJsinusi. Boineaenune(4 uaca)

Hapy>xHble TOKpOBBI TejIa deioBeka. CTpoeHue u PyHKIuU Koxu. Hortu u Bosockl. Poib k0ku B OOMEHHBIX
mporieccax. Pernentops Kok, YdacTHe B TETUTOPETYIIAINH.

Yxop 32 KOKel, HOTTSIMU H BOJIOCAaMH B 3aBHCHMOCTH OT THUNa KOxH. [ urueHa omexapl u 00yBu. [IpuanHer
KOXHBIX 3a00JicBaHUi. | pOKOBBIC U Tapa3uTapHble 00JE3HU, X MPOMUIAKTHKA U JICYCHHUE Y JCpMaTOJIora.
TpaBMBI: 0KOTH, 0OMOPOKEHUS.

Tepmoperymsmnust opranu3Ma. 3akanuBaHue. J[oBpaueOHAs NOMOINb MPH OOIIEM OXJIAXICHUW OpPraHu3Ma.
[lepBast mOMOIIB TTPH TEIUIOBOM U COTHEYHOM yIape.
Jemoncmpayusn

Penbednas tadbmuia «CTpoeHHE KOXKHY.

Jlabopamopnuie u npaxmuueckue padomot

CaMoHaOMIOACHNS: PACCMOTPEHHE IO JIYIIOW THUIEHOU M JIaIOHHON MOBEPXHOCTH KHUCTH; ONPE/IEIIEHUE TUIIA
KOXH C TIOMOIIIBbI0 OyMasKHOM cal(heTKH; onpeesieHue COBMECTUMOCTH IIAMITYHSI ¢ 0COOCHHOCTSIMH MECTHOM
BOJIBI.

3HaueHHe OpraHOB BBIJENEHHS B TOJAAEP)KAHWM TOMeOcTa3a BHYTpeHHeHl cpeapl opranuzMa. Oprassl
MOYEBBIICTUTEILHOW CHCTEMBI, UX cTpoeHue u QyHKiuu. Ctpoenue u padora mouek. Hepponsl. [leppuunas
Y KOHEeYHasi Mo4a. 3a00JIeBaHMsI OPTaHOB BBIISITUTEIBHON CHCTEMBI U HX TPEAYIIPEKICHIE.

Jemoncmpauyusn
Mogens nouku. Penbednast Tabnuna «Oprassl BbIICICHUS.

Paznen 11. HepBuas cucrema(5 uacos)

3HaueHne HepBHOM cucTeMbl. Mo3r u ncuxuka. CTpoeHne HEpBHOW CHUCTEMBI: CTUHHON M TOJOBHOM MO3r —
LEHTpajibHas HEpPBHAs CHCTEMa, HEPBBI W HEPBHBIE Y3716l — mnepudepudeckas. CrtpoeHne U QyHKIUH
cnuHHOro Mosra. CtpoeHue rojsoBHoro mosra. MyHKIMM NpPOAOIrOBATOrO, CPEOHET0 MO3ra, MocTa M
Mokeuka. [lepequmii mo3r. OYHKIUM MPOMEXYTOUHOTO MO3ra W KOphl Oonpmmx mnonymapuid. Crapas u
HOBasi KOpa OOJBIINX MONYIIAPUI TOJIOBHOTO MO3Ta. AHAJTHTUKO-CUHTETHYCCKAs M 3aMbIKaTeNIbHAS QYHKIMH
KOPBI OOJBLINX MOMYLIAPHHA TOJIOBHOTO MO3Tra. [1oa1 OONBLIMX MOMyLIIapHii ¥ CEHCOPHBIE 30HBI KOPBL.
ComaTtnuecknii W BETE€TATHUBHBIA OTHENbl HEPBHOW cuCTeMbl. CHMNATHYECKWH M MapacUMIIaTHYECKHH
MOJIOT/IENBI BET€TaTUBHOM HEPBHOW CHCTEMBI, X B3aUMOJICHCTBHE.

Jlemoncmpayusn

Mopens roJI0BHOTO MO3ra YeJIOBEKa.

Jlabopamopnuvie u npaxmuueckue padoomut

[NanbueHocoBas mpoba U 0COOEHHOCTH BM)KEHUI, CBA3aHHBIX C (PYHKUUSIMH MO3KEUKA M CPEAHEro Mo3ra.

Peduexchr mpomosiroBaroro u cpeanero mosra. LlTpuxoBoe pasapaxeHHe KOXH — TECT, ONMPEeAe SO
HN3MCHCHUC TOHYCa CUMIIATHYCCKOI0 U MmapaCuMIIaTUYECKOTro OTACIIOB BETeTaTUBHON HepBHOﬁ CUCTEMBI IIpU
pa3ipaKeHUH.

Paznen 12. Ananusatopsni(5 uacos)
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AHanu3aTopel W OPraHbl YyBCTB. 3HAYCHHE aHAIM3AaTOPOB. JlOCTOBEPHOCTH MONy4YaeMOil HH(OpMAIIUU.
Wnmo3nm 1 uX KOppeKIus. 3pUTEIbHBIA aHamm3atop. llojmokeHWe W CTpoeHHMe Tia3. Xom Jyded depe3
mpo3pauHyio cpexy riaza. Crpoenne um (QyHKOMM cerdatkd. KopkoBas 4acTh 3pHUTENHFHOTO aHAIHA3aTOpA.
bunokynspaoe 3penue. ['mrmena 3penus. IlpenympexneHue ra3HeIX Oone3Hel, TpaBM TJjasa.
[Ipenynpexnenue 6mu30pyKocTH U qanbHO30pKocTH. Koppeknus 3penus. CiiyxoBoi aHaiam3aTop. 3HAUYEHUE
ciryxa. Ctpoerne u (yHKIIMH Hapy>KHOTO, CPEIHETO ¥ BHYTPeHHETOo yxa. Pemenrropsl ciryxa. KopkoBas gactp
CIIyXOBOT'0 aHanu3aTopa. 'urnena opranos ciyxa. [I[pyuuHBI TYrOyXoCTH U TITyXOTHI, UX NPEAYIpPEKICHUE.
Opranbsl paBHOBECHsS, KOXXKHO-MBIIICYHONH UYYBCTBUTEIHLHOCTH, OOOHSHHS W BKyCa M WX aHaJIU3aTOPBI
BzaumopeiicTBue aHain3aTopoB.

Hemoncmpayusn

Mopnenu rnaza u yxa. OUbIThI, BEISBISIOIINE (DYHKIIMHA Paly>KHOW OOOJIOUKH, XpyCTaIHKa, TAJOUYCK U
KOJIOOYEK.

Jlabopamopusie u npakmuyeckue padomoi

OnBITHI, BRIABISIONINE WILTIO3WH, CBS3aHHBIE C OMHOKYISIPHBIM 3pEHHEM; a TakKe 3pPUTEIhHBIE, CITYXOBBIE,
TaKTHJILHBIE WILTIO3UH; 00HAPYKEHHE CIICTIOTO MSTHA; ONPEAETICHUE OCTPOTHI CITyXa.

Paznen 13. Boiciuast HepBHast AeaTeabHocTh. [loBegenue. Icuxuka(5 vacos)

Bxanm oTedecTBEHHBIX YUEHBIX B pa3pabOTKy YUYEeHHs O BhIcIIei HepBHOU nestenbHOocTH. WM. M. CedeHoB u
W. I1. [1aBnoB. OTKphITHE LIEHTPAILHOIO TOPMOXKeHU. be3ycaoBHbBIC U ycloBHBIC peduiekchl. besycnoBHoe 1
YCIIOBHOE TOPMOXKCHHE. 3aKOH B3aMMHOM MHIYKIIUH BO30YKICHUSI-TOPMOXKEHHUS. YueHue A. A. YXTOMCKOIO
O IOMUHAHTE.

BpoxneHHbIe TporpaMMbl TIOBeICHUS: Oe3yCIIOBHBIE peqIieKChl, THCTUHKTEHI, 3arnevarienue. [IpnodpeTeHHble
MIPOrpaMMBbI TIOBEJICHUS: YCIIOBHBIE PEe(IEKCHI, pacCyI0uHas NEATEINbHOCTD, JMHAMHUYECKHNA CTEPEOTHII.
buonornueckue putmbl. Con u 6oapcroBanue. Craauu cHa. CHoBHeHUS. OCOOCHHOCTH BBICHICH HEPBHOM
JICATEIILHOCTH YEJIOBEKA: PeUb U CO3HAHME, TPYAOBas NeATeIbHOCTh. [loTpeOHOCTH I0/ICH U )KUBOTHBIX. Pedb
KaK CpPeJCTBO OOIEHHS U KaK CPEJCTBO OPTraHU3alliK CBOETO MOBECHUs. BHEIHsISI 1 BHYTpeHHSIsS pedb. Pojb
peyU B Pa3BUTHU BBICIIUX IMCUXUUECKUX PyHKIMH. OCO3HAHHBIC NCHCTBUS U UHTYHLIMSL.

Ilo3HaBaTenpHBIC IPOIIECCHI: OMIYIIEHNE, BOCIIPHUATHE, IIPEICTABICHUS, TAMSITh, BOOOpaKeHHE, MBITILICHHE.
Bonessie nmeficTBus, moOyauTeNpHAs W TOPMO3HAs (DYHKIMK BOJH. BHYIIaeMOCTh W HETATHBH3M. DMOIIHH:
3MOLIMOHANIbHBIE PEaKIK, SMOLMOHATILHBIE COCTOSHUS U AIMOIIMOHAIbHBIE OTHOLIEHUS (4yBCcTBa). BHUMaHue.
DU3NOTOTNYEeCKHEe OCHOBBI BHUMAHMUSI, €T0 BHIbI 1 OCHOBHBIE CBOMCTBA. [[pMYMHBI paccesHHOCTH.
Bocrnutanne BHUMaHYS, TaMsITH, BOJU. Pa3BuTHE HAOMIOJATENFHOCTH W MBIIIUICHUSI.

Hemoncmpayusn

be3ycnoBHble M ycloBHBIE pedieKChl deaoBeka (10 METOMy PeueBOro moakperieHus). J{BoWCTBEHHbIE
n3o0paxenus. Mmmo3un ycTaHOBKHU. BEINONHEHNE TECTOB HA HAOIIOJATEIFHOCTh | BHUMAHHUE, JIOTHIECKYIO U
MEXaHUYECKYIO TTaMsITh, KOHCEPBATH3M MBIIUICHUS H TIp.

Jlabopamopnuie u npaxmuueckue padomol

BripaboTka HaBbIKa 3€pKaJIBHOTO IMHCHEMa KaK MPUMEpP pa3pymieHHsl CTaporo W BBIPAOOTKH HOBOTO
MUHAMHYECKOTO cTepeoTura. V3MmeHeHume wuucna kojebaHuii oOpa3a yCedeHHOW MHUpaMuIbl TpU
HETPOU3BOJILHOM, ITPOM3BOIHEHOM BHUMAHUH U IPH aKTUBHOH paboTe ¢ 00BEKTOM.

Pasznen 14. JKesie3pl BHyTpeHHel cekpennu (3HI0KPpUHHAA cucTeMa) (2 vaca)

JKenessl BHEIIHEH, BHYTpEHHEH U CMEIIaHHON cekpennu. CBONWCTBA TOPMOHOB. B3anMoielicTBE HEPBHOM U
TYMOpPaJbHOM peryinsiud. [IpoMeXyTOUHbIi MO3T W OpraHbl SHJOKPHUHHOW cUCTeMBl. ['opMOHBI THIIodu3a u
IMIUTOBUJHON J>KEeNe3bl, WX BIUSHHE HAa POCT M pa3BUTHE, OOMEH BemecTB. | OpPMOHBI TIOJOBBIX JKEJe3,
HAAIMOYCYHUKOB U TIOJKETY0YHOH skene3bl. [[puuuHbl caxapHOro auadera.

Jlemoncmpayusn

Mopenb depena ¢ OTKUIHON KPBIMIKOH I MMOKa3a MECTOMOJIOKEHHUs rurnodusa. Mojenb ropTaHu ¢
IIUTOBUIHOM keJie30i. MoJieab modek ¢ HalloYeYHHKaMU.

Pazaen 15. UuauBuayaibHoe pa3Butue opranusma (5 uacos)

JKuszHeHHBle 1MKJIBI OpraHm3MoB. becrnonoe u monoBoe pasMHOeHue. llpenmyimecTBa mosoBOro
pa3sMHOXKEHUsA. MyXCKasi U >KEHCKas MOJIOBble cuUcTeMbl. CrepMaTo3ouibl U sIMIeKIeTKd. Pollb monoBbIX
XPOMOCOM B OTIpECIICHUH TToyia Oyaymiero pedenka. MeHcTpyanuu u mosutronmn. O0pa3oBaHuE U pa3BUTHE
3apOJIbIIIa; OBYJISIHS, OIUIOAOTBOPEHHUE SHIICKIETKH, YKPETIJICHHE 3apobliia B MaTke. PasBuTne 3apoapiima u
wiona. bepemennocts u ponasl. buorenernueckuit 3akoH ['ekkenss—Mionepa U NPUYUHBL OTCTYIUICHUSI OT
Hero. BimsiHue HapKOTeHHBIX BElIeCTB (Tabaka, aiKorojs, HAPKOTUKOB) Ha Pa3BUTHUE U 3[I0POBHE UCIIOBEKA.
HacnencTeeHHble W BpOXKACHHBIE 3a0ojeBaHus. 3a0oieBaHMs, nepenaroniuecs monoBbiM mytem: CITA/],
CUUIUC U JIp.; UX MPOPUIAKTHKA.

13



PazButne pebenka mocine poxiaeHus. HoBOpokAeHHBIH W TpyaHO pebeHOk, yxon 3a HUM. [lomoBoe
co3peBanue. buonornueckas u conuanbHas 3pesiocTs. Bpen paHHUX MMOTOBBIX KOHTAKTOB M aDOpPTOB.

WunuBun u nuuHocTs. TemmepamenT u  xapaktep. Camoro3HaHue, OOLIECTBEHHBIH 00pa3 >KW3HH,
MEXINYHOCTHbIE OTHOmIeHUs. CTaguu BXOXAEHUS JIMYHOCTH B Trpymnmy. VHTepechl, CKIOHHOCTH,
criocobHOCTH. BBIOOD )KM3HEHHOTO MyTH.
Hemoncmpavyusn

TecTbl, onpeAensone TUI TEMIIEpaMEHTA.

Pe3eps Bpemenn — 6 4acos.

Conep:xaHue MPoOrpaMMbl

Bbuosorus. BBenenue B 001y 0uoJioruio 9 kiaacce

(70 yacoB, 2 yaca B HeI€.1I0)

Beenenne (3 uaca)

buonorus Hayka o KuBOU mpupone. 3HaueHne OMOIIOTUYECKNX 3HAHUI B coBpeMeHHOU xu3Hu. [Ipodeccun,
CBs3aHHBIE ¢ Omojorueil. Meromsl mccnemnoBanus Oumonorum. [loHsTHe «<kM3HB». COBpeMEHHBIE HAy4YHBIC
MIPEJICTaBJIECHUS O CYIIHOCTH *U3HU. CBOWCTBA KUBOTO. Y POBHM OpraHU3alMH )KUBOM NPUPO/IBI.
Hemoncmpayuau

[TopTpeTh! yueHbIX, BHECHINX 3HAYUTENLHBIN BKJIAJ B pa3BUTHE OHOIOTHUECKON HAYKH.

Pa3znen 1. Mousiekysisipublii ypoBenb (10 uacos)

OO0mass XapakTepUCTHKa MOJIEKYJSIPHOTO YpPOBHS opraHm3anuu kuBoro. CocraB, cTpoeHHe H (yHKIHH
OpPraHUYECKUX BEUIECTB, BXOSIINX B COCTAB JKUBOTO: YIJICBOJbI, JIUIUABI, OCIKH, HYKICHHOBBIC KUCIOTHI,
ATO® u apyrue opranndeckue coequHeHns. buonornyeckue karanusaropsl. Bupychl.
Jemoncmpayusn

CxeMBl CTPOCHHUS MOJIEKYJT XHMHYECKUX COSIMHEHUH, OTHOCSIIUXCS K OCHOBHBIM TPYIIIAM OPTaHUYECKHIX
BEIIIECTB.

Jlabopamopnuie u npaxmuueckue padomot

Pacmennenne nepokcuaa Bogopoaa GepMEeHTOM KaTana3on

Pasznen 2. Kinerounvblii ypoBeub (/4 uacos)

OOmast XapakTepUCTHKa KJIETOYHOTO YpPOBHS OpraHu3anudu kuBoro. Kierka — CTpykTypHas W
(yHKIIMOHANBHAS eIWHUIA XU3HU. MeToasl n3ydeHus kieTkd. OCHOBHBIC TIOJOXEHHS KIETOYHOW TEOpHH.
XUMUYECKHII COCTaB KIETKH M €ro NOocTOSHCTBO. CrpoeHue kieTkd. DyHKIUM OpPraHOWAOB KIIETKH.
[TpokapuoThl, 3yKapuOThl. XPOMOCOMHBIA HaOOp KieTku. OOMEH BEIIECTB W MPEBPALICHUE DHEPIHH —
OCHOBA XKU3HEACATCIBHOCTH KJICTKH. DHEPreTUYECKHi OOMEH B KIIETKE KJIETKH. A3poOHOE M aHa’dpPOOHOE
neixanue. Poct, pa3BuTre W KU3HEHHBIN MUK KIeTOK. OOIIMe MOHATUS O JNENeHUH KJIeTKH (MUTO3, MEHO03).
ABTOTPOdBI, TeTEPOTPOPHI.
Hemoncmpayusn

Mogenp kieTkd. MuKponpenapaTtel MUTO3a B KJIETKax KOPEIIKOB JIyKa; XpoMocoM. Mojenu-aniuivKalu,
WUTIOCTPUPYIOIUE JeJICHHe KIETOK. PacimeruieHne Mepokcuaa BOAOpOJa C IOMOIIbI0  (epMEeHTOB,
COJISPIKAIINXCS B JKUBBIX KIIETKAX.
Jlabopamopnvie u npakmuueckue padonoi

PaccMaTtpuBaHue KIETOK paCTeHHI U )KUBOTHBIX TI0]] MUKPOCKOIIOM.

Pa3nen 3. OpranuzmeHnHslii ypoBensb (13 uacos)

becnonoe u momnoBoe pazmMHOkeHue opraHu3zMmoB. llosmoBsle kietku. OmnonorBopenue. VHanBuayanbHOE
pa3BuTHe opraHu3MoB. bruorenermdeckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH MEpeladd HaCJIECTBEHHOM
uHpopmMaiun. [ eHeTn4eckas HeMpPePhIBHOCTH KU3HHU. 3aKOHOMEPHOCTH U3MEHYMBOCTH.

Jlemoncmpayusn

MuxkpomnpenapaTsl SHIEKIETKH 1 CIIEpMaTO30MIa KUBOTHBIX.

Jlabopamopnule u npakmuyueckue padpomaut

BrlsiBnenre n"3MEHYHBOCTH OPTaHU3MOB.

Pa3nen 4. [lonyasiunonHo-BU10BO# ypoBeHb (8 uacos)

Bun, ero kputepuu. Crpykrypa Buma. IIpoucxoxaenne BuaoB. Pa3BuTue 3BONIOIMOHHBIX MPEACTABICHHUH.
[onmynsiuust — syeMeHTapHas eIuHHULA 3BoMoUMH. boppba 3a cymiecTBoBaHHWE M €CTECTBEHHBIH OTOOP.
DKOoNorus Kak Hayka. DKOJOrndeckue (GaKTopbl U YCIOBUS CPEIbI.

OCHOBHBIE TOJNIOKEHUS TEOPHH ABOJIONWH. [|BIOKYIIME CHITBI SBOJIIOIMA: HACIIEACTBEHHOCTh, N3MEHYUBOCTD,
Ooppba 3a CylIEeCTBOBaHME, €CTECTBEHHbI o0TOOp. IIpucmocobieHHOCTs M €€ OTHOCHUTEIBHOCTb.
UckyccrBennsiii or6op. Cenexuusi. O6pa3zoBaHue BUAOB — MUKPOIBOIIOUKSA. MaKpo3BOJIOLUSL.
Hemoncmpayusn
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I'epbapun, KOJUIEKINH, MOJETH, MYJISKH PACTCHUN U >KUBOTHBIX. JKHMBBIE pacTeHHUs U KUBOTHBIE. I epbapun
M KOJJIEKIMH, WUIIOCTPUPYIOLINE H3MEHYMBOCTb, HACIEACTBEHHOCTH, MPUCHOCOOICHHOCTb, PE3YIbTaThl
HCKYCCTBEHHOTO 0TOODA.
Jlabopamopnuie u npakmuueckue pabomut

N3zyuenne MOp(orornueckoro KpuTepus BUA.

IKcKkypcuu

[IpuunHEl MHOr00OpPa3Ks BUIOB B IPUPOJE.

Paznen 5. IkocucreMublii ypoBensb (6 uacos)

buonenos. Oxocucrema. broreoneno3. Bzanmocss3p nomymsnuii B 6uoreonenose. Llenmn nmurtanms. OOMeH
BEIIECTB, MOTOK M TMpEBpallleHHe >HEpruM B OuoreoueHose. VcKyccTBeHHbIE OMOLEHO3BI. DKOIOTHYECKas
CYKIIECCHS.
Hemoncmpavyusn

Kosnnexumu, mumocTpupyroimue S5K0J0THMUeCKIe B3aUMOCBSI3U B OMoreoneHo3ax. Mozienu 3K0cucTeM.
IDKcKypcuu

BuoreoneHos.

Pa3znen 6.buocdepuniii ypoBeusn (11 uacos)

Bbuocdepa u ee cTpykTypa, CBOHCTBA, 3aKOHOMEpHOCTH. KpyroBopoT BemiecTB 1 S3HEpTuu B Ouochepe.
DKOJOTrUUECKHE KPpHU3HUCEL. OCHOBEI paloOHAJIILHOI'O IPUPOAOIIOJIB30BaHMA.

Bo3HukHOBEHHME | pa3BUTHE XKU3HU. B3risiibl, THIIOTE3B! M TEOPUH O IPOUCXOXKICHNH XKn3HU. KpaTkas
UCTOPUS Pa3BUTHS OPraHMYECKOTro Mupa. JlokasarenbcTBa IBOIOLHH.
Hemoncmpayusn

Mogenu-anmnukanun  «buocdepa u  denoBek». OKaMEHENIOCTH, OTIEYATKH, CKEJIETHl TTO3BOHOYHBIX
JKHUBOTHBIX.

Jlabopamopnuie u npakmuyieckue padomot

N3yyeHne majaeoHTONIOTHIECKUX I0KA3aTEIbCTB IBOIIOLUH.

IKcKypcuu

B xpaeBenueckuil My3eit WM Ha Te0JIOrMYecKoe 0OHaKEHHUE.

Pe3epB BpemeHu — 6 yacoB
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TemaTnyeckoe NIIaHHPOBaHHE 5 Kiacce

Ne HaumenoBanue paznena, TeMBbI KommuectBo | [Ipaktiueckue | JlabopaTopHsle | DKCKypcuu
T1/T1 4acoB Ha paboTHI paboThI
n3ydeHue
paszena,
TEMBI
1. | Pazgen: Beenenue 6 1 1
2. | Pasgen: Knetounoe crpoenue 10 5
OpraHH3MOB
3. | Pazmen: LapctBo bakrepun 2
4. | Pazpmen: LapctBo ['pubsr 5 1
5. | Pasgen: IlapctBo PacTrenust 9 5
6. | O6obmenue 3HaHUH 2
Hroro: 34 1 11 1
TemaTH4eckoe MIaHUPOBaHuUeE 6 KiIace
No | Ha3Banuepasnena, TeMbl, KomuuectBo | Ilpakrtudeckue | JlabopaTopHbl | DKCKypcHH
pasz | copepKaTeIbHOM JINHUH 94acoB Ha paboTh e paboTel
ena HU3y4YCHUE
TEM paszena,
bl TEMBI
1. | Pazpen: Ctpoenue u 15 12
MHOT000pa3ue
MMOKPBITOCEMEHHBIX PACTEHHI
2. | Pazpgen: )Kusnp pacrenuii 10 3
3. | Paznen: Knaccudukanus 6
pacTeHui
4, Paznen: [Ipupoanbie 3
coo0I11ecTBa
Hroro 34 15
TemaTnyeckoe mIaHHPOBaHHUe 7 KiIace
Ne HanmeHnoBanue pazzena, TeMbl KomnuectBo | Ilpaktuueckue | JlaboparopHbie | DKCKypcHU
n/n 94acoB Ha paboThI paboTh
n3y4yeHue
pasnena,
TEMBI
1. | Pa3gen: Beenenue 1
2. | Pazgen: OnHOKIIETOYHEIE 2 1
YKHBOTHBIE
3. | Pasnen: [IpocTo ycTpoeHHbIS 3
0eCrI03BOHOYHEIE
4. | Pasgen: Llenomudeckue 9 4 1
JKUBOTHBIC
5. | Pazgen: [lepBuaHOBOTHEIC 3 1
IIO3BOHOYHBIC
6. | Pazmen: IlepBuuHoHa3eMHbIE 6 2
HI03BOHOYHBIC
7. | Pazgen: DBomrONMS )KUBOTHOTO 9 4
MHpa
8. | Pazgen: 3HaueHHEe JKUBOTHEIX B 1
IIPUPOJIE U JKU3HU YEIOBEKA
HToro: 34 12 1
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TemaTHueckoe MIaHUpPoBaHUe 8 KiIace

Ne HaumenoBanue paznena, TeMBbI KommuectBo | [Ipaktiueckue | JlabopaTopHsle | DKCKypcuu
T1/T1 4acoB Ha paboTHI paboThI
n3ydeHue
pasnena,
TEMBI
1. | Pazgen: Benenue 1
2. | Pasgen: ITpoucxoxacHue 3
YeJI0BeKa
3. | Paznen: Ctpoenue u QyHKIUM 6
opranuzma
4. | Pazmen: OmopHO-ABUraTeIbHAS 7 1
cucremMa
5. | Pa3znen: BHyTpeHnsis cpena 3
OpraHu3Ma
6. | Pasnen: KpoBeHocHas u 6 2
auMmdaTryecKas cucTeMa
7. | Paznmen: [lpixaTenpHas cucteMa 4 1
8. | Pasnen: IumeBaputenpHas 7
cucremMa
9. | Paznmen: OOMeH BemiecTB U 3
SHEPTHU
10. | Pasznem:ITokpOBHEIE OpraHBbI. 4
Tepmoperyinsnus . Belienenue
11. | Pa3znen: HepBHas cucrema 5
12. | Pa3znen: AHanu3aTopsl 5
13. | Pa3nmen: Boicinas HepBHas 6 1
nesTenbHoCTh. [loBenenue
NICUXHKA
14. | Pa3nen:)Kene3sl BHyTpeHHEH 2
CeKpeluu (IHAOKpUHHAS
cuUcTeMa)
15. | Paznen: 14 UnauBuayanbHOE 6
pa3BUTHE OPraHU3MOB
Hroro: 68 S)
TemaTnyeckoe miiaHupoBanue 9 Kiace
Ne HanmenoBanune pasnena, TeMbl KomnuectBo | [Ipaktnueckue | JlabopaTopHble | DKCKypcHH
n/m 4acoB Ha paboThI paboThl
n3y4eHne
pasnena,
TEMBI
1. | BBenenue 3
2. | Pazuen : MonekynsipHbIN 10 1
YpOBEHBb
3. | Pazgen: Knetounsiii ypoBeHb 14 1
4. | Pazpgen: OpraHu3MeHHBIN 13 6
YpOBEHBb
5. | Pazmen: [lomymnsimonHO- 8 1
BUJIOBOH
6. | Pasmen: DKocHUCTEMHBIN 6
7. | Pazmen: buocdepnsrit 11
8. | IloBropenue 3
Hroro: 68 6 3
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MarepuaibHO-TEXHUYECKOE 0O0ecnieyeHne TUCIHIIINHBI

KoMIuIeKT JeMOHCTPAallMOHHOTO H  Ja0OpaTOpPHOTO OOOPYAOBaHHS B COOTBETCTBHH C
nepevYHeM ydyeOHOTro 000pYA0BaHuUs 10 OMOJIOTHHU ISt OCHOBHOW IIKOJIBI, YTO TIO3BOJISIET BHITIOJIHUTH
NPaKTUYECKYI0 YacTh IMPOTPaMMBI (JEMOHCTPAIIMOHHBIE ASKCIEPUMEHTHI, (POHTAJIBHBIC OIIBITHI,
nabopaTopHbIe padOThI).

Oob1ee ooopynoBanue (0noJ10rus)

[udposas nabopaTopus o 6HONIOTHUH (YIEHHUUECKas)

OO0ecrieunBaeT BBIMOJHEHUE JTA00paTOPHBIX PAa0OT HA ypOKax Mo OMOJIOTUM B OCHOBHOM IITKOJIE U
MIPOEKTHO-UCCIIEI0BATENBCKON JEATEIbHOCTH 00yYaroINXCSl.

Kommuiekranus: becipoBoiHO#M MyJIBTHIATIHUK 110 OHOIOTHH C 6-FOBCTPOSHHBIMU JATUNKAMU:
Jatuuk BnaxHocTu ¢ quamnazonoM udmepenus 0...100%

JlaTurK OCBEIIEHHOCTH € Juara3oHoM u3mepenus He yxe ueM oT 0 10180000 sk

Hatuuk pH ¢ nuanazonom uzmepenus He yxke yeM ot 0 1o 14 pH

JlaTyuk TemnepaTypsl ¢ JUarna3oHoM u3MepeHus He yxe ueM oT -20 no+140C

JlaT4uK 31eKTpONpOBOAUMOCTH € AManazoHaMu udmepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 1o
2000 MxCwm; ot 0 mo 20000 MxCMm

JlaTuuk TeMIepatypbl OKpYyKarolei cpeibl ¢ IUarna3oHoM U3MEpeHus He yxke uyeM oT -20 1o +40
Akceccyapsl:

Ka6ens USB coenuauTeIHHBIN

3apsigHOE yeTpoiicTBO ¢ kabermem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJICTBO 1O AKCILTyaTaly HU(POBOIA JTaOOpaTopuu

[Mu¢posast BUneokamepa ¢ METAIUIMYECKUM LITATUBOM, pa3penieHue He meHee 0,3 Mnuke
[TporpammHoOe obecriedeHue

[Mu¢posast BUeokamepa ¢ METAIUIMUECKUM LITaTUBOM, pa3pelieHue He meHee 0,3 Mnuke
[TporpamMmmHoOe obecriedeHue

Metoamnueckue pekomeHaauu He menee 30 pador

Hanuuue pycckos3pIMHOTO caiiTa MOAEPKKH, HATUYNE BUEOPOTHKOB.
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