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NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
KYPCA BUOJIOI'NHA B 5-9 KJIACCAX
B paMKaX peruoHajJbHOro npoekra «Touka pocra»

JInuHOCTHBIE pe3yJIbTAThI:

@)

ChopMupOBaHHOCTH MO3HABATEILHBIX HHTEPECOB U MOTHBOB, HAIIPABICHHBIX HAa W3YyYCHHE
KUBOW TPUPOABI; HHTCIUICKTYalbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTH PACCYXKICHUS,
aHaJIM3UPOBaTh, CPaBHUBATH, JIEJATh BBIBOABI M JIP.) ICTETHUYECKOTO BOCHPHUATHS >KHUBBIX
00BEKTOB;

Oco3Hanue MOTPeOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHHIO, B TOM YHUCIIE M B PaMKax
CaMOCTOSITEJILHOMU JICATEIIbHOCTH BHE IIKOJIBI,

3HaHHWE OCHOBHBIX MPHUHIIMIIOB W MPAaBHJ OTHOIICHHS K JKUBOW MPHUPOJE, OCHOB 3I0POBOIO
o0pasa )KH3HH U 37J0POBbECOEPETaroIIUX TEXHOJIOTHH;

O1leHKa JKU3HEHHBIX CHTYaIlMd C TOYKH 3pEHHs 0€30MacHOr0 00pa3a JKU3HU U COXPaHCHHSI
3JI0POBBSI;

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

Oco3HaHWe €IMHCTBA U IEIOCTHOCTH OKPYKAIOIIEr0 MHpa, BO3MOXHOCTH €r0 MO3HAHUS H
OOBSICHEHHUS] Ha OCHOBE JIOCTHI)KCHHUI HAyKH.

MeTtanpeaMeTHbIMH pe3yJIbTATAMHU

U3YYEHHUs Kypca BIseTCs] JOPMUPOBAHUE Y 00YUAIOUINXCS YHUBEPCAIbHBIX YU€OHBIX IEHCTBUN:

ITo3naBarenbHbie YY/I:

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

O VYMEHHE COCTaBIISATh TE3UCHI, PA3JUYHbIC BHUIbl IUIAHOB, CTPYKTYPUPOBaTh y4COHBIN
MaTepHa, 1aBaTh ONPEICICHUS TOHATHH;

o YMeHHUs MPOBOJIUTHh HAONIOJICHHSI, CTABUTh AJIEMEHTAPHBIC SKCIIEPUMEHTHI U OOBSICHSATH
MOJTy9YE€HHBIC PE3YIbTATHI;

O VYMEHHUs CpaBHHMBATh M KJIACCU(PHUIIMPOBATH, CAMOCTOSATEIILHO BBIOMpAs KPUTCPUH IS
YKa3aHHBIX JIOTHYECKHX OIIepaIfHii;

o YMeHHue CTPOUTH JIOTHUECKUE PACCYKICHHUS, BKIIFOUAIOIIUE YCTAHOBICHNUE TPUUNHHO-
CIIEICTBEHHEIX CBS3€Hi;

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

o YMeHUs onpeAessaTh BO3MOKHBIC NCTOYHUKHA HEOOXOUMBIX CBEJICHUMN, TIPOU3BOIUTH TTOUCK
nHpOpMaIINY, aHAJTM3UPOBAThH U OIICHUBATH €€ JOCTOBEPHOCTD.

PerynstuBubie YY/I:
o YMeHHe OpraHu30BbIBATh CBOIO YUEOHYIO ACSITEILHOCTHO OMpPENesTh 1eNb padOThl, CTABUTH

3aJauu, IUIAHUPOBATh — OIPENENATh TOCIEOBATEIIFHOCT ACUCTBUI MW TPOTHO3MPOBATH
pe3yabTaThl pabOTHI;



O YMeHHs CaMOCTOSTEILHO BBIIBUT'aTh BApUAHThI pCUHICHUA IMOCTABJICHHBIX 3a41a4, NPCABUIACTD
KOHCUYHEIC pE3YJIbTaThI, BBI6I/IpaTB Cpe€acTBa NOCTHXXCHUS LCIINU,

o YMeHus paboTaTh M0 IJIaHY, CBEPATh CBOU JICHCTBUS C IENbI0 U IPH HEOOXOJAUMOCTH
UCIPABIIATH OLIMOKU CAaMOCTOSITENIHLHO;

o Biagenue ocHOBaMU CaMOKOHTPOJISI U CAMOOLIEHKH IPHUHSITHS PEILIEHUN U OCYLIECTBICHHUS
OCO3HaHHOT'O BbIOOPA B y4eOHOW U MO3HABATEILHON 1EATEIILHOCTH.

KommynukatuBubie YY /:

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

o YMmeHus HHTCIPUPOBATHECA U CTPOUTH HNPOAYKTHUBHOC B3aHMO[[eI>'ICTBPIe CO CBCPCTHHUKAMH U
B3pOCJIBIMY;

O YMeHus aJIeKBaTHO UCIIOJIB30BaTh PEUYEBbIE CPEICTBA A1 JUCKYCCUU U apIyMEHTALMU CBOEH
IMO3UIIMHU, CPAaBHUBATHL TOYKHU 3PCHHA, APryMCHTUPOBATHL CBOIO TOYKY 3PCHUSA, OTCTAMBATH
CBOIO TTO3UIIHIO.

IIpeamMeTHbIe pe3yabTaThI

PA3JIEJI  ’KuBble OpraHu3mMbl

5 KJ1ace

Boinycknuk nayyumces:

XapakTepu30BaTh 0COOEHHOCTU CTPOEHMSI U IPOLIECCOB KUZHEAEATEIIBHOCTH - KIIETOK
pacTeHuii, O6axTepuii, rpuOOB

[TpuMeHsITh MEeTOIbI OMOIOTUYECKON HAYKU ISl U3YUEHUs KIETOK: U OOBACHATh UX PE3YIbTaThI,
Hcnonp30BaTh COCTaBISIIONINE HCCIEIOBATENLCKON M MPOEKTHON AEATEIbHOCTH M0 M3YYEHHIO
rpuOOB U PaCTEHMIA;

OpHeHTUPOBATHCS B CUCTEME MMO3HABATEIbHBIX [ICHHOCTEH: OIEHUBATh

MH(pOpPMaLHIO, TOJYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

Boinycknuk nojyuum 603mMO0MCHOCHb HAYUUMBCA

CobmtoiaTe paBuiia paboThl B kKabUHETe OMONIOTHH, C OUONIOTHYECKUMHU TPUOOpaMu U
UHCTPYMEHTAMU;

Hcnonp30BaTh MpUEeMbI OKa3aHUs MIEPBOM MOMOIIY MPU OTPABICHUU SJOBUTHIMU TPHOaMHU.
Boiienste acreTndyeckie 0COOEHHOCTH OOBEKTOB KMBOW MPHUPOJIBI;

Haxonutes nadopmarmio o rpudax, 6akTepusx U pacTeHUSX B HAYIHO-

MOMYJISIPHOM TUTEpaType, OUOIOTHUECKUX CIIOBAPSAX U CIIPABOUYHUKAX, AHATTU3UPOBATh,

OIICHHUBAThH €€ U MIEPEBOJIUTD U3 OJHOH (HOPMEI B IPYTYIO;

6 KJacc

Boinycknuk nayuumcs:

XapakTepu30BaTh 0COOEHHOCTU CTPOCHUS U TPOIIECCOB KUZHEACATEIILHOCTH OUOIOTHUECKUX
00BEKTOB - PACTCHUM, UX MTPAKTUICCKYIO 3HAUNMOCTb,

[TpuMeHsITh METOAbI OMONIOTUYECKOW HAyKU AJI U3YYEHHUs PACTeHUI: MPOBOAUTH HAOIIOJEHUS 3a
KUBBIMHA OPTaHU3MaMU, CTABUTh HECJIOKHBIC OMOJIOTHYECKUE IKCTICPUMEHTHI U

OOBSCHATH UX PE3YyIbTAThI, OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI U TIPOIECCHI;

Hcnonp30BaTh COCTABIISIIOIINE HCCIIEIOBATENLCKON M MPOEKTHOM NIEATENBHOCTH MO HU3YYCHUIO
pacTeHu# (MPUBOIUTD TOKA3aTEIbCTBA, KIACCU(PUITUPOBATh, CPABHUBATH, BHISBIISTH B3AMMOCBSI3H);
BoinyckHuk noyiyuum 603mMo0MCHOCHIb HAYUUMbCA

Cobmronats nmpaBuiia paboTsl B KaOMHETE OMOIOTHH, C OMOJIOrMYECKUMH TPUOOpaMu U
WHCTPYMECHTAMHU;



Hcnons30BaTh IpUEeMbI OKa3aHUs IEPBOM MOMOIIY MPU OTPABICHUH STOBUTHIMU

pacTeHUsIMH, PaOOTHI C ONIPEACITUTENSIMU PACTEHUI; BBIPALIMBAHUS U PA3MHOKCHHS

KYJIbTYPHBIX PACTCHHIA;

Briienstes acreTnueckie 0COOEHHOCTH 00BEKTOB KUBON MPUPO/IBL;

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

Haxoauts nHopMaIuio o pacTeHUsX B HAYYHO-TIOMYJIIPHOM TUTEpaType, OMOJIOrHUYEeCKUX CIOBapsX
U CIIPAaBOYHMKAX, AaHAITU3UPOBATH, OLIEHUBATH €€ U MIEPEBOJUTH U3 OAHOHN (POPMBI B APYTYIO;

B CBOMX JCHCTBUSIX U MOCTYIKAaX MO OTHOLICHHIO K KUBOM MPUPO/IE.

Bri6upaTh 11eeBble U CMBICIIOBbIE YCTAHOBKM B CBOMX JIEUCTBUAX M MOCTYIKax MO OTHOIICHUIO K
JKUBOU TIPUPOIE.

7 knace

Buvinycknuk nayuumcsa:

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

[TpuMeHSITh METOABI OMOJIOTUYECKON HAyKW U M3Y4YCHHUs KUBOTHBIX: MPOBOIUTH HAOIIONEHUS 32
JKUBBIMH OpTaHW3MaMH, CTAaBUThb HECJOXKHBIE OWOJIOTMYECKHE SKCIEPUMEHTBHI U OOBACHATH HX
pe3yabTaThI, ONUCHIBATH OMOIOTUYECKHE OOBEKTHI U TIPOIIECCHI;

Hcnonp30BaTh COCTABIAIOIINE HCCIEA0BATENBCKOM M MPOEKTHOM JEATENbHOCTH O >KUBOTHBIX
(MIPUBONUTH JOKA3aTENbCTBA, KIACCH(PUIIMPOBATH, CPABHUBATH, BBISBIATH B3AUMOCBS3H);
OpueHTUpOBaThCS B CHCTEME MO3HABaTeNbHBIX [IECHHOCTEH: OIleHUBATh HH(GOPMAIUIO O KUBBIX
OpraHu3Max, IMOJIydaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB; ITOCIIEICTBUS IESITEIHHOCTH YEIOBEKa B
pupoie.

Boinycknuk noayuum 603mo0x3cHOCHb HAYUUMbCA

Cobmoiate npaBuia paboThl B KaOMHETe OMOJIOTHH, ¢ OUOIOrHYeCKUMU TPUOOpaMu U
WHCTPYMCHTAMU;

Hcnonp30BaTh MpUeMbI OKa3aHUs MEPBOI MOMOIIY MPU YKyCaX KUBOTHBIX; BBIPAIIUBAHUS
JIOMAIITHUX KUBOTHBIX;

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

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

Haxoauth naopmanuio o )XKMBOTHBIX B HAYYHO-TIOMYJISIPHOM TUTEpaType, CIPAaBOYHUKAX,
aHAJTM3UPOBATh, OIICHUBATH €€ M MEPEBOAUTH M3 OJHON (OPMEBI B IPYTYIO;

Br16upaTth 11eneBble U CMBICTIOBBIE YCTAHOBKH B CBOMX JEHCTBHUSIX U TOCTYIKAX MO

OTHOUIEHUIO K KUBOW MPUPOJE.

Pa3pnen YesioBeK M €ro 310poBbs

8 kiace

Boinycknuk nayuumcs:

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

[IpuMeHsTh MeTOJbl OHONIOTUYECKOW HAyKd TMpU HU3YUYEHHUH OpraHu3Ma 4YellOBeKa: MPOBOAHTH
HAOJIIOJICHUST 32 COCTOSIHHEM COOCTBEHHOTO OpraHu3Ma, W3MEPEeHHs, CTaBUTh HECIIOXKHBIC
OMOJIOTUYECKHE SKCIIEPUMEHTHI 1 OOBSICHITH UX PE3YNIbTATHI,

Hcnonp30BaTh COCTABIISIIONINE HCCIICIOBATEILCKONM M MTPOSKTHOM JIESATEIHHOCTH TI0 H3yYCHHIO
OpraHu3Ma YejIoBeKa: MPUBOJINTH JOKA3aTEIbCTBA POJICTBA YEIOBEKA ¢ MIICKOTTUTAOIIUMU
XKXUBOTHBIMH,

CpaBHUBATh KIJICTKH, TKaHHW, HPOIECCH JKU3HEACATCIILHOCTH OpTraHW3Ma YeJIOBEKa; BBISIBIIATH
B3aMIMOCBSI3M MEXIY OCOOCHHOCTSIMU CTPOEHUS KIETOK, TKAaHEH, OpraHoOB, CUCTEM OPraHOB U HX

GYHKIHUSIMU;



OpHEeHTUPOBAThCS B CHCTEME MO3HABATENIbHBIX [IEHHOCTEW OICHHBATh WHPOPMAIUIO 00 OpraHu3Me
YeJIOBEeKa, IMOJYYaeMYI0 W3 Pa3HBIX HCTOYHHMKOB, IOCJICIACTBUSI BIMSHUS (PAKTOPOB pHCKAa Ha
3JI0POBbE YEJIOBEKA.

Boinycknuk noiyuum 603mMo0MCHOCHIb HAYYUMBCA:

* MCIIOJB30BaTh HA MPAKTUKE MPUEMBI OKa3aHHs MEPBON MOMOIIM HPU HMPOCTYIHBIX 3a00JI€BaHUSX,
oKorax, 0OMOpOKEHHSIX, TpaBMax, CIIACEHUH YTOIAIOUIETO paIllMOHAILHONW OpraHU3allui Tpylda |
OT/IbIXa; IPOBEICHHS HAOIIOICHUI 32 COCTOSIHUEM COOCTBEHHOT'O OPraHU3Ma;

* BBIJICIISITh ICTETUYECKUE TOCTOMHCTBA YEJIOBEUECKOT0 TEJa;

* peaTM30BBIBATh YCTAHOBKH 37I0POBOT0 00pa3a xKH3HH,

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

* HaXOJMTh B y4eOHOW M HayYHO-TIOMYJISIPHOM TUTEeparype HHGOpMaIuo 00 opraHu3me

4enoBeKa, 0(hoOpMIISTh €€ B BUJIE YCTHBIX COOOIICHHM, TOKIIA0B, pedepaToB, IPE3ESHTAIIHIH;

* AHAIM3MPOBATH M OIICHUBATH 1IEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBUSAX U

MOCTYIKAX 110 OTHOIICHHUIO K 3JJ0POBBIO CBOEMY U OKPYIKAIOIINX; MTOCIEACTBUS BIUSHUS

(akTOpPOB pPHCKA Ha 3]I0POBHE YEIIOBEKA.

PA3JIEJI O01mue 0uojiornyeckne 3aKOHOMEPHOCTH

9 knace

Buinycknuk nayyumecea:

XapakTepu3oBaTh 0011e OMOIOTHYECKUE 3aKOHOMEPHOCTH, UX MPAKTHYECKYI0 3HAYMMOCTb;
[lpumensTp  MeToabl  OWMONOTHMYECKOW  HAYKWM  JUISI  M3y4eHHs  OoOmmMX  OMOJIOTHYECKUX
3aKOHOMEPHOCTEH: HaOJI0/IaTh M OMUCHIBATH KIIETKU HA TOTOBBIX MHUKpOIpenaparax, YKOCHCTEMbI
CBOCH MECTHOCTH;

Mcnonb30BaTh COCTABISIONINE UCCIEI0BATENBCKON M MPOEKTHON AEATEIbHOCTH 110 U3yUEHUIO
00ImMX OMOJOrMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW IPUPOJE;

[TpuBOANTH TOKA3aTENHCTBA HEOOXOIMMOCTH 3aIUTHI OKPYKAIOIIEH CpPeIbl;

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, TTOTYyIaeMYO M3 Pa3HbIX HCTOYHUKOB;

AHaIM3UpOBATh U OLIEHUBATh MOCIEICTBHS JEATEILHOCTH YeIOBEKa B IPUPO/IE

BuinyckHuk noiyuum 603mMO0MCHOCHb HAYYUMbBCA:

BbiiBurate rumnoTe3bl 0 BO3MOXKHBIX IOCIEICTBUSX JEATEIBHOCTH YEIOBEKa B HKOCHCTEMax U
ouocdepe;

ApPryMEHTHPOBATh CBOIO TOUKY 3pEHUS B XOJ€ TUCKYCCUU MO OOCYXKACHUIO TI00aTbHBIX
9KOJIOTHYECKUX TIPOOIEM.

AHAJIM3UPOBATH U OLICHUBATH I[CJICBBIC M CMBICJIOBBIC YCTAHOBKH B CBOUX JCUCTBUSIX U

MOCTYNKAaX MO OTHOIICHHUIO K 3J0POBBI0 CBOEMY M OKPYKAIOIIUX; TMOCIEICTBUS BIUSHUS (HAKTOPOB
pHCKa Ha 3I0pOBbE YETIOBEKA.

OpueHTHPOBAThCS B CUCTEME MOPAIbHBIX HOPM U IIEHHOCTEH 10 OTHOIIEHUIO K 00bEKTaM

JKUBOU MpUPOJbl (IpU3HAHKUE BBHICOKOW IEHHOCTH JKU3HU BO BCEX €€ MPOSBIEHUSIX, IKOJIOTHUECKOE
CO3HAHHE, YMOIMOHAITBHO-IICHHOCTHOE OTHOIICHHUE K 00BEKTaM JKUBOH TIPUPO/IBI);

Bri6upats 11eeBble U CMBICTIOBBIE YCTAHOBKH B CBOUX JCUCTBUSAX M MOCTYIKAX MO OTHOIIEHHUIO K
KUBOW MPHUPOJIE.

Cogaeprxanue MporpaMmbl

Buoaorus.

Baktepun. I'pudsl. Pactenns. S kiacc
(35 yacos, 1 yac B HemeI0)



Brenenne (6 uacos)

Buonorust — Hayka o xuBod mpupoje. Metoasl uccnenoBanusi B Ouosnoruu. LlapcTBa Oakrepuii, 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.

JlabopamopHuuie u npakmuueckue paoomut

deHonornueckre HaOMIOICHNS 3a CE30HHBIMU U3MEHEHUSIMU B IpUpoJie. Beaenne nHeBHUKA HAOMIOACHUI.
IKcKkypcuu

MHoroo0pasue >KUBBIX OPraHU3MOB, OCEHHUE SIBJICHUS B )KU3HU PACTEHHUN U )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.

Jlabopamopnuie u npaxmuueckue padomol

YCTpoiCTBO MYITBI B CBETOBOTO MUKpoOcKotma. [IpaBuma paboTsl ¢ HUMH. V3ydeHne KIIETOK pacTeHUs C
MOMOIIBIO JTYTIBI.

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

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

[TpuroToBneHue mpenapaTa ¥ pacCMaTpUBaHUE O] MUKPOCKOIIOM JBIKEHHS IIUTOILIA3MbI B KJIETKaX JIMCTA
NOJIEH.

PaccmarpurBaHue o MUKPOCKOIIOM T'OTOBBIX MUKPOIIPETIAPATOB PAa3IMUHBIX PACTHTEIBHBIX 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 OakTepuii, MX pacipocTpaHEHUE B IPUPOJIC.

I'puber. OOmasi XxapakTepUCTHKa TIpUOOB, MX CTPOCHUE M >KU3HENEATeNbHOCTh. LlInsmounble TpHOBL.
CoenoOHble u sanoButhle TpuObl. [IpaBuia cOopa chemoOHBIX TpuOOB M MX oxpaHa. llpodunaktuka
otpasneHus rpudamu. [posxoxu, ruiecHeBble rpu0bl. 'pubbl-napaszutsl. Poip rpuboB B mpupoae M >KHU3HU
YeJI0BeKa.

Hemoncmpayusn

MyJsbKU TII0J0BBIX TeN NUISAMOYHBIX IpuOoB. HaTypanbHbie 00BbEKTH (TPYTOBHK, pKaBUMHA, TOJIOBHS,
CIIOPBIHBSA).

Jlabopamopnuie u npakmuueckue padomaot

CrpoeHue MI0A0BBIX TeJl LUIAIIOYHBIX TPHOOB.

Crpoenue miecHeBoro rpuda Mykopa. CTpoeHue ApoxoKei.

Paznen 3. IlapcTBo Pacrenus (9 uacos)

Pactennsi. boranmka — Hayka o pacTeHusix. Metoapl u3yueHus pacTeHuil. OOmas XapakTepUCTHKa
pacTUTENHHOTO apcTBa. MHOrooOpasue pacTeHuil, X cBs3b co cpenoil obutanus. Poss B Ouocdepe. Oxpana
pacTeHui.

OCHOBHBIE TPYIIITBI paCTeHUN (BOJIOPOCIH, MXH, XBOIIH, IUIAYHBI, TAITOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBBIE).
Bonopocnun. Muoroo0paszue Bomopocieii. Cpena oburtanusi Bopopocieid. CTpoeHHe OIHOKJICTOYHBIX H
MHOT'OKJIETOYHBIX BOJIOpociell. Poiib Bojopocieil B Ipupo/ie U AKU3HU YEJI0BEKA, OXpaHa BOJIOPOCIIEH.
JlnmaifHuKy, X CTPOEHUE, pa3HOOOpa3ue, cpeaa oOUTaHus. 3HAaUeHHE B IPUPOJIE U )KU3HU YEJIOBEKa.

Mxu. MHoroo6pasue mxoB. Cpena obutanus. CTpoeHHEe MXOB, X 3HAUCHHE.

[TarmopoTHYKH, XBOINM, IDIAYHBI, UX CTPOSHHE, MHOTOOOpa3ue, cpeaa oOWTaHMS, POJIb B MPUPOAC U KU3HU
YeJoBeKa, OXpaHa.

I'onocemenHsle, nx cTpoeHue u pazHoobpasue. Cpena oburanus. PacpoctpaneHue ronoceMeHHbIX, 3HAUYEHHE
B TIPUPOJIC H )KM3HU YEJIOBEKa, X OXpaHa.

LlBeTKkOBBIE pacTeHHs, UX CTpOoeHHe u MHOrooOpasme. Cpena oOuTaHus. 3HaUE€HHE IIBETKOBBIX B MPHUPOJE U
JKU3HU YeJI0BeKa.

[Ipoucxoxnenue pacrennii. OCHOBHBIE STAIbl Pa3BUTHS PACTUTEIHFHOTO MUDPA.
Hemoncmpayusn

I'epbapHbIe 3K3eMIUTSIPBI pacTeHUH. OTIeYaTKH HCKOMIAEMbBIX PACTCHUH.
Jlabopamopusie u npakmuyeckue patomoi

CTpoeHue 3eNeHbIX BOJOPOCTEH.



Crpoenune mMxa (Ha MECTHBIX BUAX).

Crpoenue ciopoHocamiero xpoa. CTpoeHre CIIOPOHOCSIIET0 MalopOTHUKA.
CrpoeHne XBOH U LIMIICK XBOMHBIX (Ha IPUMEPE MECTHBIX BHJIOB).
Pe3zepBHoe Bpemsi— 3 yaca

Conep:xaHue mMPoOrpaMMbl

Buosorusi. MHOroo0pa3ue noKpbITOCEMEHHBIX PACTeHHH. 6 Ki1ace

(35 gyacoB, 1 yac B HeneI0)

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

CrtpoeHue ceMsH OJHOJOJBHBIX U JBYIOJBHBIX pacTeHUH. Bunbl KopHel W THUIBI KOPHEBBIX CHUCTEM. 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.

IIBetok u ero crpoenue. Conserns. [Lmoap! n nx knaccudukars. PacnpocTpaneHne io0B U CEMsH.
Hemoncmpayus

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
COYHBIC IIJIOABI.

Jlabopamopnvie u npakmuueckue padonvi

CtpoeHue ceMsiH ABYJOIbHBIX U OJHOIOBHBIX PACTCHHN.

Buasl kopHeil. CTepHEBas 1 MOUKOBATasi KOPHEBBIE CUCTEMBI.

KopHeBoil uexnuk 1 KopHeBbIe BOJIOCKU. CTPOCHHE MOYEK.

Pacnionoskenue nouek Ha crebie. BHyTpeHHee CTpoeHHe BETKHU JepeBa.

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

Pasnuunblie BUBI conBeTi. MHOr0oOOpasue CyXux U COYHBIX ILJIOJIOB.

Paznen 2. ’Kusub pacrennii (10 uacos)

OCHOBHBIE TIPOILIECCHI  KU3HENCATETHLHOCTH (MMUTAaHWE, JbIXaHWE, OOMEH BEIIECTB, pPOCT, pa3BHUTHE,
Pa3MHOXKEHUE).

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 pacTeHUui. Pa3sMHOXEHHE TOJIOCEMEHHBIX PAacCTEHUHU.
ITomoBoe u Oecrionoe (BereTaTUBHOE) pa3MHOXKEHHE TIOKPHITOCEMEHHBIX PACTEHH.

Hemoncmpayusn

OMnBITHI, JOKa3bIBAIOINIME 3HAYCHUE BOBI, BO3yXa W TEIUIA JJIS MPOPACTaHUS CEMSH; MHUTAaHUE MPOPOCTKOB
3aImacHBIMH BEIIECTBAMHU CEMEHH; MOMyUeHHE BHITSKKA XJI0PO(hUIIA; MOTIONICHHE PACTEHUSIMHA YTIIEKHCIIOTO
raza W BBIJISJICHHE KHCIIOpOJa Ha CBETy; 0Opa3oBaHHME Kpaxmala; JbIXaHWE pPACTEHHIA, HCIapeHHE BOJBI
JTUCTHSIME; TIEPEIBMKEHIE OPTaHNYECKUX BEMIECTB T10 JIy0Y.

Jlabopamopnvie u npakmuueckue padonoi

HepellBI/I)KeHI/Ie BOABI 1 MUHEPAJIbHBIX BEUICCTB IO JPEBCCHUHE.

BereratnBHOE pa3MHOKEHNE KOMHATHBIX PACTEHHUI.

Omnpenenenne BCX0KECTH CEMSH PaCTEHUH U UX ITOCEB.

IKcKkypcuu

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. Mopdomorniaeckast XapaKTEpUCTHKA 3TaKOB U JIMJICHHBIX.

Baxneiimme  celbCKOXO3SMCTBEHHBIE  pacTeHHs, OHOJOrMYECKHE OCHOBBI HMX  BBIPALIMBaHUS U
HapOAHOXO3MCTBEHHOE 3HaUeHHE. (BrI00p 00BEKTOB 3aBUCUT OT CHEIHATH3AINH PACTEHUEBOJICTBA B KAXKIOM
KOHKPETHOH MECTHOCTH.)

Jemoncmpayusn

JKusnle 1 repOapHble pacTeHHs, palOHUPOBAHHBIE COPTa BAYKHEHIIINX CEIbCKOXO03SHCTBEHHBIX PACTCHUH.
Jlabopamopnvie u npaxmuueckue padomot

BrisiBnieHne npu3HakoB cEMENCTBA 110 BHEIIHEMY CTPOEHHUIO pacTEHUH.
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IKcKkypcuu

O3HaKOMIICHHE C BRIPAIIUBAHUEM 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 Kiacc.
(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)

[TonuapcrBo Oxnoknerounsie (IIpocreiimue). PasnooOpa3ue u 3HaueHNE MPOCTEHIIIHX.
Jlabopamopnaa paboma

W3ydeHue cTpoeHus U epeIBUKEHUS OJJTHOKJIETOUHBIX KUBOTHBIX

Pa3nen 2. [IpocTo ycrpoeHHbIe Oecnio3BoHOYHBIE (3 yaca)

Tun KumeuHononoctHele. MHoroo0pasue M 3HAuY€HHWE KHUIIEYHOMOJIOCTHBIX. Tum Ilnockue
yepu.Tun Kpyrasle uepBu. OcobeHHoctu crpoeHusi. OcoOEHHOCTH CTPOEHHUS M TMPOIECCOB
YKU3ZHEJEATEIIbHOCTH MTapa3suTHUYECKUX YepBei

PA3EJI 3. Ile1omuueckuedecno3BoHouHbIe(9 yacoB)

Tun Konbuateie uepBu.MHOroodpaszue u 3HadeHHeKoap4aTbix uepBeill.Tun Mommocku. Kiacce
bproxonorue.Muoroo6pasue 5 3HAYEHUEMOJUTIOCKOB. T YUJIEeHUCTOHOTHE.
Ob6masxapakrepuctuka. Tumn YiieHncTOHOTHE: PakooOpa3zubie. Tun HieHnCTOHOTHE:!
[Taykoo6pasnbie. Tun UYnenucronorue: Hacekomsle.

Jlabopamopnuvie pabomot

W3ydeHue cTpoeHusl pakOBUH MOJUTIOCKOB.M3yueHre BHEITHETO CTPOEHHSI HACEKOMOTO.

N3y4eHne TUIIOB pa3BUTHSHACEKOMBIX.

IKcKypcus

Pa3znooOpa3zue 1 posibwIEHUCTOHOTUX B IPUPOJEPOTHOTO Kpasi.

PA3IEJI 4. IlepBU4YHOBOIHBIE MIO3BOHOYHBIE(3 Yaca)

Knacc Koctabie pp1661. MHOT000pa3ue u 3HaueHneKoCTHBIX pbi0.Kiacc 3emHOBOHBIS(AMPUOHH).
Jlabopamopnan paooma

W3yueHne BHEIIHETO CTPOSHUSI U TIEpEIBUKEHUS PHIO.

PA3EJI 5. IlepBuuHoHa3eMHbIe M03BOHOUYHBIE(6 yacoB)

Knacc [Ipecmbikaromumecs. MuorooOpasuen 3HaueHue npecmbikaromuxcs.Kmace [Itumpr.
Knacc Mnekonuratomue. OCHOBHBIE TPYIITbI MIEKOTUTAIOIIUX.

Jlabopamopuvie pabomuilI3yueHrie BHEIIHETO CTPOEHUS U MEPHEBOT0 MOKPOBA

ntull. Mi3y4eHne BHEIMTHETOCTPOCHHUSI, CKEJIeTa U 3yOHOMCHCTEMBI MIIEKOITUTAIOIIIHX.
IkcekypcuaPa3znoobpasue NTULl UMIICKOMTUTAIONINX MECTHOCTHITPOKUBAHUS (IKCKYPCHUS
B IIPUPOTY, 300TAPK UIUMY3ei)



PA3EJI 6. DBomouuszkuBOTHOr0 Mupa(6 gacos)

DBOJIIOIKS OMOPHO-/IBUTATENIbHOM CHCTEMBL. DBOJIOIMUS MUILEBAPUTEIILHON CUCTEMBI.

OBomronus JIbIXaTEJIbHOMCUCTEMBI. DBOJIIOLIHS
KPOBEHOCHOMCHCTEMBI. DBOIOLUSBBIICIUTEIHLHONCUCTEMBI. DBOIOIUS HEPBHON CUCTEMBI U OPraHOB
YyBCTB.DBOJIIOLIUSA [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, uzyuarouiue opranusm 4esioBeka(2 uaca)

Hayku, n3yvaromyie oprann3M 4ejoBeKa: aHaTOMUS, (PU3HOJIOTHS, TICUXOJIOTUS M TUTHeHa. VX cTaHoBIeHUE
METO/IbI NCCIIEIOBAHUS.

Pasznen 2. [Ipoucxoxaenune yenoseka(3 uaca)

MecTo 4enoBeka B cucTeMaTHKe. J[oka3aTenbCcTBa )KMBOTHOTO MPOUCXOXKAEHUS denoBeka. OCHOBHBIE 3Tallbl
9BOJIIOIMM YEJIOBeKa. BimsHHe OWOJOTMYECKHX W COLMAIBHBIX (aKTOPOB Ha DBOJIOIMIO YEIOBEKA.
UenoBeueckue 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. JKuzHeHHBIC TIPOIIECCHl KIETKH: OOMEH
BEILIECTB, OMOCHHTE3 1 OMOJIOTHYECKOE OKHCIIeHNE, X 3HadeHue. Pois ¢pepmenToB B oOMene BemecTs. Poct u
pazButue kieTku. CocTosHUS (PU3NOIOTUIECKOTO MOKOS U BO30YKICHUS.

Tkanu. OOpa3oBaHue TKaHeH. DNHUTENHAIBHBIE, COCTUHUTENbHBIE, MBIIIIEYHbIE, HEpBHAs TKaHU. CTpoeHue u
¢byHkuus Heiipona. CuHarc.

Hemoncmpayus

Pasnoxenune nepokcuaa Boropoaa HepMEHTOM KaTaJla30M.

Jlabopamopnuie u npakmuueckue padomaot

PaccmarpuBaHue KIIETOK M TKaHEH B ONTHYECKUI MMKPOCKOI. MHUKponpenapaTsl KJIETKH, SMATEIHAIBHOM,
COEIMHUTENLHOM, MBIIIIEYHON U HEPBHOM TKaHEH.

PedexropHas perymsnust opraHoB U cuUcTeM opraHmsma. LlentpanbHas u nepudeprudeckas 4acTd HEPBHOM
cuctembl. CIUHHOM ¥ rojioBHOW Mo3r. HepBbl 1 HepBHBIE y37bl. Peduiexc u pediexropnas ayra. Heiiponusie
nenu. Ilpomeccsl BO30OYXKIEHHS H TOPMOXKCHHUS, HMX 3HaueHHe. UyBCTBHUTENIbHBIC, BCTaBOYHBIE U
UCIIOJIHUTENIbHbIE HeHpoHBI. [IpsiMble 1 0OpaTHbIE CBsI3H. PoJIb peienTopoB B BOCIPUSATHH Pa3apakKeHUi.
Jlabopamopnuvie u npaxmuueckue padoomot

CamoHa0II0IeHue MHUTATEIBHOTO pediekca u YCIOBUS €ro MposBICHU U TopMoxkeHus. KoyeHHbIH peduekce
U JIIp.

Paznen 4. OnopHo-aABuraTebHas 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 CyXOXHMIHA. O030p MBI 4eJI0BEUYECKOro Tea. MEBIIIBI-aHTarOHUCTHl U CHHEPTUCTHI.
Pabora ckeneTHbIX MBI B UX peryisius. [loHsTHe O JBUTATENbHOW enuHuIE. VI3MEHEHHE MBIIIIBI MIPH
TpenupoBke. llocieacTBust THUIIOOUHAMUU. OHEpPreTHKa MBIIIEYHOr0 COKpamleHus. JluHamuyeckas H
cTaTHyecKas padora.

Hapymenus ocaHku 1 pa3BUTHE INIOCKOCTOIUS: IPUYMHBIL, BBIABICHUE, IPEAYIPEKICHUE U UCIIPABIICHUE.
[lepBas momop npu ymubdax, mepeaoMax KOcTeil 1 BHIBUXaX CYyCTaBOB.

Jemoncmpayusn

CkeneT 1 MyJISDKUA TOpca 4YellOBEKa, deperna, KOCTe KOHEUHOCTeH, mo3BOHKOB. Pacmuinbl kocteit. [Tpuemsl
OKa3aHMs IIepBOM TOMOILY NP TPaBMaXx.

Jlabopamopnuvie u npakmuueckue padomot
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MUKpPOCKOITMYECKOE CTPOCHHE KOCTH. MBIIIIBI YelloBeYeCKOro Tena (BBINONHSAETCS JMOO B Kiacce, JOo
Jloma). YTOMJIEHHE TIPY CTAaTHYECKON W TWHAMHYECKO padore. BrisBneHue HapymieHN ocaHKH. BrisaBrneHue
IJIOCKOCTOMHS (BBIMTOTHAETCS goMa). CaMoHaOmoneHns paboThl OCHOBHBIX MBIIII, POJIH TUICYEBOTO TI0sICa B
JBUKEHUSAX PYKH.

Pa3znen 5. Buyrpennsisi cpena opranusma(3 vaca)

KommoHeHTBsl BHYTpeHHEH cpenbl: KpOBb, TKaHeBas >KUAKOCTh, nuMmda. Mx B3ammopeiictBue. ['omeocras.
CocTtaB kpoBH: TIa3Ma U (HOpMEHHBIE 3JIEMEHTHI (TPOMOOIUTHI, SPUTPOIHTHI, JISHKOIUTHI). DYHKITNH KIETOK
kpoBu. CBeprTeiBaHue KpoBU. Poip kampiuss u BuTamMuHa K B cBepThIBAaHMM KpOBU. AHAIM3 KPOBH.
Marnokposue. KpoBeTBopenue.

Boppba opranmzma c uHbexknued. HMmmynuter. 3amuTHble Oapeepsl opranusma. JI. Ilactep w
U. U. MeunukoB. AHTUTeHB U aHTuTena. Crnenuduueckuit u Hecnienupuuecknii MIMMyHUTeT. KitleTouHblil
TyMOpaJbHBIH UMMyHUTET. MmmyHHas cucrema. Pomp num@onmToB B MMMYyHHOH 3amute. Daromuros.
Bocnanenne. MHdekunonHsle 1 napasutapubie 0one3nu. Bopora nHdeknun. Bo30ynutenn u nmepeHOCUUKH
Oone3nu. baunnno- u Bupyconocurenu. TedeHue WHPEKIMOHHBIX Oone3Hel. [Ipodunakruka. UmmyHonOTHS
Ha cioyx0e 370pOBbs: BaKUMHBI M JieyeOHBIE CBHIBOPOTKU. ECTECTBEHHBIH M HMCKYCCTBEHHBIII MMMYHUTET.
AKTHUBHBI W MAaCCUBHBIA MMMYHHUTET. TKaHEBas COBMECTHUMOCTb. llepenmBanue KpoBU. ['pymmbl KpoBH.
Pesyc-daxtop. [lepecanka opraHoB u TKaHEH.

Jlabopamopnvie u npakmuueckue padonoi

PaccMaTtpuBaHne KpOBHU Y€I0BEKA U JIATYIIKH ITOJ MUKPOCKOIIOM.

Pa3znen 6. KpoBenocuasi u itumparndeckas cucrembl oprann3ma(6 vacos)

Opransl KpOBEHOCHOW H IUMQATHUECKOW CHCTEM, X poib B opranm3me. CTpoeHHE KpPOBEHOCHBIX M
mumparuueckux cocynoB. Kpyru kpoBooOpamienus. CTpoeHue W pabora cepima. ABTOMATH3M CEpALa.
JBikeHHe KpOBH MO cocylaaM. Perynsius KpoOBOCHAOKEHHsI OpPraHOB. ApTepHaibHOE JaBJICHHE KPOBH,
nyibe. I'urnena cepaeuHo-cocyaucToit cucremsl. JloBpadeOHast MOMOIIb IpH 3a00JI€BaHUH CEPLA U COCYIOB.
IlepBas moMouIb IpU KPOBOTEUEHUSIX.

Hemoncmpayusn

Mopenu cepana u Topca denoBeka. [IpueMsl n3MepeHHs apTepHanbHOrO AaBiieHus o meroxy KopoTkosa.
IIpuembl OCTAHOBKH KPOBOTECUEHU.

Jlabopamopnuie u npakmuueckue padomaot

ITonoxkeHue BEHO3HBIX KIIAIIAHOB B OINYIIEHHOM W IOAHATON pyke. MI3MEHEHUs B TKaHAX NP INEPETIKKAX,
3aTpyAHSIOMNX KpoBooOpamieHue. OnpeaeneHre CKOPOCTH KPOBOTOKA B COCYJax HOITEBOro jioxa. OTBITHI,
BBIABIISIIOIIME TpUPONy Iyibca. DYyHKIMOHANBHAs Mpo0a: peakuus CepAeYHO-COCYIUCTOH CHCTEMbl Ha
JIO3UPOBAHHYIO HATPY3KY.

Paznen 7. Apixanue(4 uaca)

3navyenue apixaHus. CtpoeHue M (YHKUMH OpraHoB nbixaHus. ['omocooOpazosanue. MHpexkunonHsie u
opraHuueckue 3a00JieBaHMs IBIXATENBHBIX IyTeH, MHUHOAJIMH M OKOJIOHOCOBBIX Ia3yX, NpPOQHIaKTHKA,
JnoBpadyeOHast momolb. ['a3000MeH B JIETKMX M TKaHsAX. MexaHu3Mbl Boxa M Bblgoxa. HepBHas u
rymopainbHass perymsiuus napixaHus. OxpaHa Bo3qymiHOW cpenbl. DyHKIMOHANBHBIE BO3MOXKHOCTH
JIBIXaTENbHOW CUCTEMBI KaK IOKa3aTelb 310poBbs. JKU3HEHHAs! EMKOCTD JIETKUX.

BrisiBneHue u mnpeaynpexjaeHue Oosie3Hel opraHoB awixanus. dmooporpadus. TyOepkynes u pak JETrKHX.
IlepBas momomp yromaroumiemMy, NMpu YAYUIEHWH M 3aBaJIMBAHUU 3€MJIEH, 3JleKTpoTpaBme. KimHudeckas u
Ouosornueckasi cMepTb. VCKyCcCTBEHHOE IbIXaHWE M HENpsSMOW Maccax cepiaua. Peanumanus. Biusaue
KypEHHUs U IPYTHX BPEIHBIX IPUBBIYEK HA OPraHMU3M.

Hemoncmpayua

Mopnens roprand. Mopens, NOSICHAIOMAsA MEXaHU3M BJI0Xa U BbloXa. [IpreMsl onpeaeneHus NpoXoguMOCTH
HOCOBBIX XOJIOB Y MaJIeHBKHX AeTeil. Poib pe30oHaTopoB, yCHWIMBAIOMIUX 3BYK. OMBIT MO0 0OHAPYKEHUIO
YIJIEKUCIOro Tra3a B BBIIBIXaEMOM Bo3Ayxe. l3mepeHue IKM3HEHHOW eMKOCTH Jerkux. [Ipuemsl
UCKYCCTBEHHOTO JIBIXaHMUS.

Jlabopamopnule u npakmuyueckue padpomaut

Wzmepenue o0xBata rpyJHOI KJIETKH B COCTOSHUM BAOXa U BbIAOXA. DYHKIMOHATBHBIE TPOOBI € 3aePKKON
JAbIXaHUs HAa BAOXE U BBIIOXEC.

Paznen 8. IInmeBapenune(6 vacoes)

[IuieBble MPOXYKTHI M IUTATEJIBHBIE BEIIECTBA, MX POJb B OOMEHE BELIECTB. 3HAu€HHE HUILEBapEHUS.
Crpoenre ¥ (QpyHKIMH MUIIEBAPUTEIHHON CHCTEMBI: MHUIEBAPUTEIBHBIN KaHAI, HIIEBAPUTEIbHBIC JKEIIE3bl.
[InmeBapeHue B pa3NUUYHBIX  OTAENaxX  MULIEBAPUTENBHOTO  TpakTa. Perymsamus  OesTenbHOCTH
IUIEBapUTEIbHOM cucTeMbl. 3a00JeBaHUS OPraHOB IMIIEBAPEHMS, UX NPOQMIAKTUKA. | MrueHa opraHos
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numieBapenus. [IpenynpexneHue xKemyI0YHO-KAIIICUHBIX UHPEKIUI U reTbMUHTO30B. [loBpaueOHas moMoIh
MIPH MUILEBHIX 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
oOmen. OOMeH O€NKOB, KHPOB, YIJIEBOJAOB, BOABl M MUHEPAIBHBIX COJicH. 3aMeHMMblEe W HE3aMEHHMBbIC
AMHHOKHUCIIOTBI, MUKPO- 1 MaKpodJieMeHTHI. Posib pepmMeHTOB B 0OMeHe BemiecTB. BuraMuHbl. DHEpro3arparsl
YeJ0BeKa W THUIIEeBOM pannoH. Hopmbl m pexkuM nuranms. OCHOBHOW M OOmHNA OOMEH. DHepreTHIecKas
€MKOCTb TIHIIIH.

Jlabopamopnuie u npaxmuueckue padomol

YcraHOBNEHHE 3aBHCHMOCTH MEXKIYy HAarpy3Kod M YpOBHEM JHEPreTHYecKOro OoOMeHa IO pe3ylbTaTam
(yHKIIMOHATBHOM MPOOBI C 3aIeP’KKON IBIXaHUsS 10 W Tocie Harpy3kd. CocTaBlIeHHe MHUIIEBHIX PAlMOHOB B
3aBUCHMOCTH OT SHEPro3aTpar.

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

Hapy>xHble TOKpOBHBI Teja deiaoBeka. CTpoeHHe U pyHKIMU Koxu. Hortu u Bosockl. Ponb K0xu B OOMEHHBIX
mporieccax. Pernentops Kok, YdacTHe B TETUTOPETYIIAINH.

Yxop 32 KOKel, HOTTSIMU H BOJIOCAaMH B 3aBHCHMOCTH OT THUNa KOxH. [ urueHa omexapl u 00yBu. [IpuanHer
KOXKHBIX 3a00s1eBaHui. [ prOKOBbBIC U Mapa3uTapHble 00NE3HU, UX NPOPHIAKTHKA U JICUCHHE Y JepMaToIora.
TpaBMBI: 0KOTH, 0OMOPOKEHUS.

Tepmoperymsmnust opranu3Ma. 3akanuBaHue. J[oBpaueOHas MOMOIINb MPH OOIIEM OXJIAXICHUW OpPraHu3Ma.
[lepBast mOMOIIB TIPH TETIOBOM U COTHEYHOM yape.
Jemoncmpayusn

Penbednas tabnuna «CTpoeHue KOXM.

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 BBIJENEHUS B TOJAAEP)KAHWM TOMEOcCTa3a BHYTpeHHEH cpeapl opraHuzMa. Oprassl
MOYEBBIICTUTEILHOW CHCTEMBI, UX cTpoeHue n QyHKiuu. Ctpoenue u padora mouek. Hepponsl. [lepBuunas
Y KOHEeYHasi Mo4a. 3a00JIeBaHMsI OPTaHOB BBIISITUTEIBHON CHCTEMBI U HX TPEAYIIPEKICHIE.

Jemoncmpauyusn
Mogens nouku. Penbednast Tabnuna «Oprassl BbIICICHUS.

Paznen 11. HepBuas cucrema(5 uacos)

3HaueHne HepBHOHN cucTeMbl. Mo3r u ncuxuka. CTpoeHrne HEPBHOW CHUCTEMBI: CTUHHON M TOJIOBHOM MO3Tr —
LEHTpajibHasl HEpPBHAs CHCTEMa, HEPBBI W HEPBHBIC Y3716l — mnepudepudeckas. CtpoeHue U QyHKIUH
cnuHHOro Mosra. CtpoeHue rosoBHoro mosra. OyHKIMM NpPOAOITOBATOrO, CPEeJHEr0 MO3ra, MocTa Hu
Mokeuka. [lepequmii mo3r. OYHKIUM MPOMEXYTOUHOTO MO3ra W KOphl Oonpmmx mnonymapuid. Crapas u
HOBasi KOpa OOJBIINX MONYIIAPUI TOJIOBHOTO M0O3ra. AHAJIUTUKO-CHHTETHYECKAs M 3aMbIKaTelIbHAs (QYHKITUH
KOPBI OOJBLINX MOMYLIAPHHA TOJIOBHOTO MO3Tra. [1oa1 OONBLIMX MOMyLIapUii M CEHCOPHBIE 30HBI KOPHL.
ComaTtnueckuii W BETE€TATHUBHBIA OTIENbl HEPBHOW cHUCTeMbl. CHMIATHYECKWH M MapacUMIIaTHYECKHH
MOJIOT/IENBI BET€TaTUBHOM HEPBHOW CHCTEMBI, X B3aUMOJICHCTBHE.

Jlemoncmpayusn

Mopens roJI0BHOTO MO3ra YeJIOBEKa.

Jlabopamopnuvie u npaxmuueckue padoomut

[NanbueHocoBas mpo6a 1 0COOEHHOCTH BM)KEHUI, CBA3aHHBIX C (YHKUIUSIMH MO3KEUKA U CPEAHEr0 Mo3ra.

Peduexchr mpomonroBaroro u cpeanero mosra. LTpuxoBoe pasipakeHHE KOXH — TECT, ONPEACIIAIONIHIA
M3MEHEHHE TOHYCa CUMIIATHYECKOTO W MapacHMIIaTHYECKOT0 OTAENIOB BEreTaTHBHON HEPBHOM CHCTEMBI MPH
pazapaxeHuu.

Paznen 12. Anaausatopsni(5 uvacos)
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AHanu3aTopel W OPraHbl YyBCTB. 3HAYCHHE aHAIM3AaTOPOB. JlOCTOBEPHOCTH MONy4YaeMOil HH(OpMAIIUU.
WNnmro3un u UX KOppekmws. 3puTenbHbIN aHaimm3aTop. [lomoskeHne m crpoenme ria3. Xop Jydedl depes
mpo3pauHyio cpexy riaza. Crpoenne um (QyHKOMM cerdatkd. KopkoBas 4acTh 3pHUTENHFHOTO aHAIHA3aTOpA.
bunokynspuoe 3penue. ['mrmena 3penus. IlpenympexneHue Tra3HeIX 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 TYTOyXOCTH U TITYXOTHI, UX NPEAYIPEKICHHUE.
Opranbsl paBHOBECHsS, KOXXKHO-MBIIICYHONH UYYBCTBUTEIHLHOCTH, OOOHSHHS W BKyCa M WX aHaJIU3aTOPBI
BzaumopeiicTBue aHain3aTopoB.

Hemoncmpayusn

Mopnenu rnaza u yxa. OUbITHI, BEISBISIIOIINE (DYHKIIMHA PaTy>KHOW OOOJIOUKH, XpyCTaIHKa, TAJIOUYCK U
KOJIOOYEK.

Jlabopamopusie u npakmuyeckue padomoi

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

Pa3znen 13. Boiciiasi HepBHas aesTenbHOCTh. [ToBenenue. Ieuxuka(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
YCJIIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOM MHAYKIIMH BO30YKICHUSA-TOPMOXKECHUS. YueHue A. A. YXTOMCKOTO
0 TOMHUHAHTE.

BpoxneHHbIe TporpaMMbl TIOBeICHUS: Oe3yCIIOBHBIE peqIieKChl, THCTUHKTEHI, 3arnevarienue. [IpnodpeTeHHble
MIPOrpaMMBbI TIOBEJICHUS: YCIIOBHBIE PEe(IEKCHI, pacCyI0uHas NeATENbHOCTD, JMHAMHUIECKHNA CTEPEOTHII.
buonornueckue putmbl. Con u 6oapcroBanue. Craauu cHa. CHoBHIeHUS. OCOOCHHOCTH BBICIICH HEPBHOM
JICATEIILHOCTH YEJIOBEKA: PeUb U CO3HAHME, TPYAOBas NeATeIbHOCTh. [loTpeOHOCTH I0/ICH U )KUBOTHBIX. Pedb
KaK CpPeJCTBO OOIIECHHS U KaK CPEACTBO OPraHU3alliHi CBOETO MOBECHUS. BHelHsst 1 BHYTpeHHsS peydb. Poib
peyU B Pa3BUTHU BBICIIUX IMCUXUUECKUX PyHKIMH. OCO3HAHHBIC NCHCTBUS U UHTYHLIMSL.

[lo3HaBaTenpHBIC IPOIIECCHI: ONIYIIEHNE, BOCIIPUATHE, IIPEICTABICHNUS, TaMSITh, BOOOpaXKEHHE, MBITILICHHE.
BoneBsie neficTBus, moOyauTeNsHass W TOPMO3HAs (DYHKIIMK BOJH. BHYIIaeMOCTh W HETaTHBH3M. DMOIIHH:
SMOIIMOHAJIBHBIE PEAKINH, YMOLIMOHATILHBIE COCTOSIHHS U AIMOIIMOHAIBHBIE OTHOIIEHUS (YyBCcTBa). BHUMaHue.
DU3NOTOTNYEeCKHEe OCHOBBI BHUMAHMUSI, €T0 BHIbI 1 OCHOBHBIE CBOMCTBA. [[pMYMHBI paccesHHOCTH.
Bocrnutanne BHUMaHYS, TaMsITH, BOJU. Pa3BuTHE HAOMIOJATENFHOCTH W MBIIIUICHUSI.

Hemoncmpayusn

be3ycnoBHbie M yCIOBHBIE peduieKChl 4deiaoBeka (10 METOJIy PeueBOro moikpervicHus ). JIBOHCTBEHHBIC
n3o0paxenus. Mmmo3un yctaHoBKU. BeITIONHEHNE TECTOB Ha HAOII0IaTeIbHOCTh U BHUMAHHE, 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.

Pa3znen 14. JKene3sl BHyTpeHHel cekpennu (JHIOKPUHHAA cucTeMa) (2 vaca)

JKenessl BHElIHEH, BHYTpEHHEH U cMEIIaHHON cekpennu. CBOWCTBAa TOPMOHOB. B3anMoielicTBiE HEPBHOM U
TyMOpasibHON peryisiiun. [IpoMexyTOYHBI MO3T M OpTraHbl SHJIOKPUHHOM cucTeMbl. ['OpMOHBI runodusa u
IIUTOBUIHON JKEJe3bl, X BIUSHUE HAa POCT M pa3BUTHE, OOMEH BemlecTB. | OPMOHBI 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 cUcTeMbl. CrepMaTo3ouibl U sIMIeKIeTKd. Pollb moIoBBIX
XPOMOCOM B OTIpECIICHUH TToyia Oyaymiero pedenka. MeHcTpyanuu u mosutronmn. O0pa3oBaHuE U pa3BUTHE
3apOJIbIIIa; OBYJISIHS, OTUIOAOTBOPEHHUE SHICKIETKH, YKPETJICHHE 3apo/iblia B MaTke. Pa3sBuTne 3apoaplia u
wiona. bepemennocts u ponasl. buorenernueckuit 3akoH ['ekkenss—Mioniepa U NPUYUHBI OTCTYIUICHUS OT
Hero. BimsiHue HapKOTeHHBIX BEIIEeCTB (Tabaka, aiKorojs, HAPKOTUKOB) Ha Pa3BUTHUE U 3/I0OPOBHE UCIIOBEKA.
HacnencTeeHHble M BpOXACHHBIC 3a0oieBaHusl. 3a0oieBaHMs, nepenaroniuecs monoBbiM mytem: CITA/],
CUUIUC U JIp.; UX MPOPUIAKTHKA.
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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, OOIIECTBEHHBIH 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 XuBO# mpupone. 3HaueHne OMOIIOTUYECKNX 3HAHUHI B coBpeMeHHOH >kxm3HH. [Ipodeccun,
CBs3aHHBIE ¢ Omojorumeir. Meromsl mccnemnoBanusi Omosnorum. lloHsTHe «<ku3HB». COBpeMEHHBIE HAaydYHBIC
TIPEJICTaBJIEHUS O CYITHOCTH *U3HU. CBOWCTBA KUBOT0O. Y POBHM OpraHU3alMH )KUBOM MPUPO/IBIL.
Hemoncmpayusau

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

Pa3znen 1. Mousiekysisipublii ypoBenb (10 uacos)

OO0mass XapakTepUCTHKa MOJIEKYJSIPHOTO YpPOBHS opraHm3anuu kuBoro. CocraB, cTpoeHHe H (yHKIHH
OpPraHUYECKUX BEUIECTB, BXOASIIMX B COCTAB >KUBOTO: YIJICBOJBI, JIUMHUIBL, OCIKHU, HyKICHHOBBIE KHUCIOTHI,
ATO® u apyrue opranndeckue coequHeHns. buonornyeckue katanusatopsl. Bupychl.
Jemoncmpayusn

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

Jlabopamopnuie u npaxmuueckue padomot

Pacmennenne nepokcuaa Bogopoaa GepMEeHTOM KaTana3on

Pasnen 2. Kinerounwblii ypoBeub (/4 uacos)

OO0mass XapakTepUCTHKa KJIETOYHOTO YPOBHS OpraHu3anuu kuBoro. Kierka — CTpyKkTypHas H
(yHKIIMOHANBHAS €IUHUIA XU3HU. MeToapl u3ydeHus kieTkd. OCHOBHBIC TIOJOXKEHHS KIETOYHONH TEOpHH.
XUMUYECKH COCTaB KIETKH M ero 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 MOHATHS O JISNIEHUN KIETKH (MUTO3, MEHO3).
ABTOTPOdBI, TeTEPOTPOPHI.
Hemoncmpayusn

Mogenp kieTkd. MuKponpenapaTtel MUTO3a B KJIETKax KOPEIIKOB JIyKa; XpoMocoM. Mojenu-aniuivKalu,
WLTIOCTPUPYIOIUE JeJICHHe KIETOK. PacimeruieHne MepokcHuaa BOAOPOAa C IOMOIIbI0  (epMEHTOB,
COJISPIKAIINXCS B JKUBBIX KIIETKAX.

Jlabopamopnvie u npakmuueckue padonoi

PaccMaTtpuBaHue KIETOK pacTeHUH U )KUBOTHBIX 0] MUKPOCKOIIOM.

Paznen 3. Opranu3mennsblii ypoBensb (13 yacos)

becnionoe u mosoBoe pa3smMHOkKeHHE opraHu3MoB. IlosmoBele kneTku. OmnogorBopeHue. MHauBUayalbHOE
pa3BuTHe opraHu3MoB. bruorenermdeckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH MEpeladd HaCJIECTBEHHOM
uHpopmMaiuy. [ eHeTn4eckas HeMPePHIBHOCTH KU3HH. 3aKOHOMEPHOCTH U3MEHYMBOCTH.

Jlemoncmpayusn

MuxkpomnpenapaTsl SSHIEKIETKH 1 CIEPMaTO30MIa KHUBOTHBIX.

Jlabopamopnuie u npakmuueckue padpomaut

BrlsiBnenre n"3MEHYHBOCTH OPTaHU3MOB.

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

Bun, ero kputepuu. Crpykrypa Buma. IIpoucxoxaenne BuaoB. Pa3BuTue 3BONIOIMOHHBIX MPEACTABICHHUH.
[Homynsimust — »yeMeHTapHas eIuWHHULA 3BOMIOUMH. boppba 3a cymiecTBOBaHHWE M €CTECTBEHHBIH OTOOP.
DKonorus Kak Hayka. DKoJorndeckue (GaKTopbl U YCIOBUS CPEIbI.

OCHOBHBIE T10JIOKEHUSI TEOPUH IBOIIOIMHU. [IBIIKYIIME CHIIBI 3BOIIOLUMHU: HACIEACTBEHHOCTh, U3MEHUYHUBOCTD,
Ooppba 3a CyIIECTBOBaHME, €CTECTBEHHBIH o0TOOp. IIpHcmocobieHHOCTs M €€ OTHOCHUTEIBHOCTB.
HUckyccrBennsiii ot60op. Cenexuusi. O6pa3zoBaHue BUIOB — MUKPOAIBOIIONKSA. MaKpO3BOIIOLUSL.
Hemoncmpayusn
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I'epbapun, KOJUIEKINH, MOJETH, MYJISKH PACTCHUN U >KUBOTHBIX. JKHMBBIE pacTeHHUs U KUBOTHBIE. I epbapun
M KOJUJIEKIM{, WUIIOCTPUPYIOLINE H3MEHYMBOCTh, HACIEACTBEHHOCTh, MPUCHIOCOOIEHHOCTb, 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. Okocucrema. buoreoneno3. Bzanmocss3p nomymsnuii B 6noreonenose. Llenmn nmutanms. OOMeH
BEIIECTB, MOTOK M TMpEBpallleHHe >HEpruM B OuoreoueHose. VcKyccTBeHHbIE OMOLEHO3BI. DKOIOTHYECKas
CYKIIECCHS.
Hemoncmpavyusn

Kosnnexumu, mumocTpupyroiue 3K0J0THUECKIe B3aUMOCBSI3U B OMoreoneHo3ax. Mozienu 3k0cucTeM.
IDKcKypcuu

BuoreoneHos.

Pa3znen 6.buocdepuniii ypoeusn (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 IPOUCXOXKIACHUH Xn3HU. 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 xpaeBenueckuii My3eit WM Ha T€0JIOrMYeCKoe OOHaKEHHE.

Pe3epB BpemeHu — 6 yacon
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TemaTnyeckoe NIIaHHPOBaHHE 5 Kiacce

Ne HanmenoBanue pasnena, TeMbl KonnuectBo | Ilpaktnueckue | JlaGoparopHsie | DKCKypcun
T1/T1 4acoB Ha paboTHI paboThI
n3ydeHne
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 MIaHUPOBaHuUe 6 KiIace
No | HazBanuepasnena, TeMbl, KomuuectBo | Ilpakrtudeckue | JlabopaTopHbl | DKCKypcHH
pasz | copepKaTeIbHOM JIMHUH 94acoB Ha paboTh e paboTel
ena HU3y4YCHUE
TEM paszena,
bl TEMBI
1. | Pazpen: Ctpoenue u 15 12
MHOT000pa3ue
MMOKPBITOCEMEHHBIX PACTEHHI
2. | Pazngen: )Kusnp pactenuii 10 3
3. | Paznen: Knaccudukanus 6
pacTeHun
4, Pazpnen: [Ipuponnbie 3
cooOmiecTBa
Hroro 34 15
TemaTnyeckoe mIaHHPOBaHHUe 7 KiIace
Ne HanmeHnoBanue pazzena, TeMbl KomnuectBo | Ilpaktuueckue | JlaboparopHbie | DKCKypcHn
n/n 94acoB Ha paboThI paboTh
n3y4eHne
pasnena,
TEMBI
1. | Pa3gen: Beenenue 1
2. | Pazgen: OnHOKIIETOYHEIE 2 1
YKHBOTHBIC
3. | Pasgen: IIpocTo ycTpoeHHbIE 3
0ecII03BOHOYHBIE
4. | Pasgen: Llenomuyeckue 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
HPUPOJIE U KHU3HU YeTIOBEKa
Hroro: 34 12 1
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TemaTHueckoe MIaHUpPoBaHUe 8 KiIace

Ne HanmenoBanue pasnena, TeMbl KonnuectBo | Ilpaktnueckue | JlaGoparopHsie | DKCKypcun
T1/T1 4acoB Ha paboTHI paboThI
n3ydeHne
pasnena,
TEMBI
1. | Pazgen: Benenue 1
2. | Pasgen: ITpoucxoxacHue 3
YeJI0BeKa
3. | Pasgen: Crpoenue u pyHKIMH 6
opranuzma
4. | Pazmen: OmopHO-ABUraTeIbHAS 7 1
cucremMa
5. | Pa3znen: BHyTpeHnsis cpena 3
opraHmusMa
6. | Pasnen: KpoBeHocHas u 6 2
auMmdaTryecKas cucreMa
7. | Paznmen: [lpixaTenpHas cuctemMa 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. | Paznen: AnanuzaTopsl 5
13. | Pa3gen: Beiciias HepBHas 6 1
nearenbHOoCTh. IloBenenne
NICUXHKA
14. | Paznen:)Kene3sl BHyTpeHHEM 2
CeKpeluu (IHAOKpUHHAS
cucrema)
15. | Paznen: 14 UnauBuayanbHOE 6
pa3BUTHE OPraHU3MOB
Hroro: 68 S)
TemaTnyeckoe miiaHupoBanue 9 Kiace
Ne HanmenoBanune pasnena, TeMbl KomnuectBo | [Ipakrtuueckue | JlabopaTopHble | DKCKypcHH
/o 4acoB Ha paboTh paboThl
H3yUYCHHE
paszzena,
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
BUJIOBOI
6. | Pasmen: DKocUCTEMHEBIN 6
7. | Pasmen: buocdepnsrit 11
8. | IloBropenue 3
Hroro: 68 6 3
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MarepuaibHO-TEXHUYECKOE 0O0ecnieyeHne TUCIHIIINHBI

KoMIuieKT JIeMOHCTPAallMOHHOTO H  Ja0OpaTOpPHOTO OOOPYAOBaHHS B COOTBETCTBHH C
nepevyHeM yuyeOHOTro 000pyA0BaHuUs 110 OMOJIOTHH JUI OCHOBHOM IITKOJIBI, YTO MO3BOJISICT BHITIOJHHUTH
NPaKTUYECKYI0 YacTh IMPOTPaMMBbI (JEMOHCTPAIIMOHHBIE ASKCIEPUMEHTHI, (POHTAJIBHBIC OIIBITHI,
nabopaTopHbIe padOThI).

Oob1ee ooopynoBanue (0noJ10rus)

[udposas nabopaTopus o 6GHONOTUH (YUSHHUECKAs).

OO0ecrieunBaeT BBIMOJHEHUE 1a00paTOPHBIX PadOT HA ypoKax 1Mo OMOJIOTHH B OCHOBHOM IIKOJIE U
MIPOEKTHO-UCCIIEI0BATENbCKON JESTEIbHOCTH 00yYaroINXCSl.

Kommuiekranus: becipoBoIHOM MyJIBTHIATYHK 110 OMOJIOTHH C 6-F0 BCTPOCHHBIMU JaT4uKaMu: J[aTauk
BJI&KHOCTH ¢ uanazoHoM uzmepenus 0...100%

JlaTurK OCBEIIEHHOCTH C Juana3oHoM u3MepeHus He yxe ueM oT 0 10180000 sk

Hatuuk pH ¢ nuanazonom uzmepenus He yxe ueM ot 0 1o 14 pH

JlaTumk TemnepaTypsl ¢ JUarna3oHoM U3MepeHus He yke ueM oT -20 no+140C

JlaT4uK 31eKTpONnpoOBOAUMOCTH € AUanazoHaMu udmepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 1o
2000 mMxCwm; ot 0 mo 20000 MxCMm

JlaTuuk TeMrepatypbl OKpYyKarolei cpeibl ¢ AUarna3oHoM U3MEpeHus He yxe uyeM oT -20 1o +40
Akceccyapsl:

Kabens USB coenunuTenbHbIM

3apsigHOE yeTpoiicTBO ¢ Kabemem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 0 AKCILTyaTalluy HUPpoBoii 1abopaTtopun

[Mu¢posast BUneokamepa ¢ METAIUIMUYECKUM LITaTUBOM, paspenienue He menee 0,3 Mnuke
[TporpamMmmHoOe obecriedeHue

[Mu¢posast BUneokamepa ¢ METAIUIMUYECKUM LITaTUBOM, pa3peuienue He meHee 0,3 Mnuke
[TporpamMmmHoOe obecriedeHue

Metoamueckue pekomeHaauu He menee 30 pador

Hanuuue pycckos3pIMHOTO caiiTa MOAEPKKH, HATUYHE BUEOPOTHKOB.
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