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IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA
KYPCA BUOJIOI'MHA B 5-9 KIIACCAX
B PAMKaX pPerioHaJIbLHOr0 npoekra «Touka pocra»

JIN4YHOCTHBIE pe3yJbTarbl:

ChopMUPOBAaHHOCTH MO3HABATEILHBIX MHTEPECOB M MOTHBOB, HAlpPaBJICHHBIX HA HM3Yy4YEHHE
KMBOH IPUPOABI; HHTEUICKTYAIbHBIX yMEHHH (IOKa3bIBaTh, CTPOUTH PaCCYKICHHS,
aHaJII/I3I/IpOBaTL, CpaBHI/IBaTB, JCJIaTb BBIBOJBI U I[p) 3CTCTHUUYCCKOI'O BOCHpI/ISITI/ISI JKHUBBIX
00BEKTOB;

Oco3HaHnue MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHHMIO, B TOM YHCIIC M B PaMKax
CaMOCTOSATEIBLHOM JEATENHHOCTH BHE IIKOJIEI;

3HaHWE OCHOBHBIX MPHHIIMIIOB M IPABHJI OTHOIICHUS K YKHBOHM IPHPOJIC, OCHOB 3J0POBOTO
00pasa »KHM3HH U 3J0POBbeCOEPEraroIIuX TEXHOIOTHIA;

OrleHKa KU3HEHHBIX CHTYallMil ¢ TOYKH 3pCHHUS 0E30MacHOro o0pa3a HU3HU U COXPaHCHHSI
3JI0pOBbSI;

q)OpMI/IpOBaHI/Ie 3KOJOTHUYCCKOTI'O MBIIIJICHUS: YMeHI/IC OIICHHUBATh CBOKO AOCATCIBHOCTH U
IIOCTYIIKM JIPYTUX JIIOJEH C TOYKM 3PEHUS OKPYKAIOUIEH cpeApl — rapaHTra XU3HM U
Onaromonyunsi ojae Ha 3emie. o Oco3HaHHME €IUHCTBA M LEJIOCTHOCTH OKPYXKAFOIIETO
MHpPa, BO3MOXKHOCTH €r0 IMO3HAHUS U 00BACHEHHs HA OCHOBE JOCTHKECHUI HAYKH.

MeranpeAMeTHbIMH  pe3yJIbTaTaMH U3ydeHHss Kypca sABIseTcs (OPMHUPOBAHHE Y

00y4aroImuxcst yHUBEPCAIbHBIX YUCOHBIX JICHCTBHIA:
ITo3naBartenbnbie YY/:

o VYMmeHue paboraTh C pa3HbIMH HCTOYHUKAMU WH(GOpPMAIMU, aHAIW3UPOBATh U OICHUBATh
nH(pOpMaIInIo, MTPeoOpa3OBLIBATh €€ U3 OAHON (HOPMBI B IPYTYIO;

O VYMeHHE COCTaBIATh TE3UCHl, pa3jIMYHbIE BUIbBl TUIAHOB, CTPYKTYpUPOBAaTh Yy4EOHBIN
MaTepual, 1aBaTh ONpeaeeHUs TOHATUM;

O YMeHHs TPOBOJUTH HAOJIOJEHUS, CTABUTh JJIEMEHTAPHBIE JKCIIEPUMEHTHI U OOBACHSITH
MOJIy4YE€HHBIE PE3YJIbTATHI;

O VYMeHHs CpaBHHBaTh M KJIACCU(PUIIMPOBATh, CAMOCTOSITEIIbHO BbIOMpas KPUTEPUHU IS
YKa3aHHBIX JIOTUYECKHUX OTIEPAIIHiA;

o YwmeHue CTPOUTH JIOTUYECKHE paccyxJIeHus, BKJIFOYAIOIINE YCTaHOBJIEHUE
MIPUYMHHOCIIEICTBEHHBIX CBS3EH;

O YMeHME C03/1aBaTh CXEMATHUYECKHE MOJEIHN C BBIJICJICHUEM CYIIECTBEHHBIX XapPaKTEPUCTHK
00BEKTOB;

O YMeHHs omnpeesaTh BO3MOKHbBIE UICTOUHUKH HEOOXOJAUMBIX CBEIECHUMN, TPOU3BOAUTH TTOUCK
nH(pOpMalUY, aHATM3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

PeryasituBubie YY/I:

O YMeHHe OpPraHU30BBIBATH CBOIO YUEOHYIO JACSITEIHHOCTHO ONMPEENSITh 1IeTh paboThl, CTABUTh
3a/1aud, TUIAHUPOBATh — OMNPEAENATh MOCIEAOBATENIbHOCTh JEUCTBHM M MPOrHO3UPOBATH
pe3ynbTaThl paboThI;

O YMeHHs caMOCTOSITEIbHO BBIBUTATh BapHAHThl PEIICHUsI TOCTABIECHHBIX 3a]a4, PEABUICTh

KOHCYHBIC PC3YJIbTATHI, BLI6I/IpaTL cpeacTBa NOCTHKCHUS LCIIN,
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o VYmenus paboTaTb MO IJIaHy, CBEPATh CBOM JCHCTBHUS C LENbI0 U TMPH HEOOXOAUMOCTH
HCIIPABIIATH OIMIUOKU CaMOCTOSITENHHO;

o Bnanenne ocHOBaMH CaMOKOHTPOJISI U CAMOOLIEHKH MPUHSTHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU U IMO3HABATEIHHON JACSITEILHOCTH.

KomvmynukartuBuble YVY/: o VYMeHus caymarb W BCTynmaTh B JHaJOr, Y4YacTBOBAaTh B

KOJUIEKTUBHOM OOCYKICHHUH MPOOIIEeM;

O YMeHHus MHTETPUPOBATHCS U CTPOHUTH MPOJYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMU U
B3POCIIBIMU;

O YMeHHs aJeKBaTHO MCIOJb30BaTh PEUYEBBIE CPEJCTBA ISl IUCKYCCUM U apTyMEHTAllUU CBOEH
MO3UIMHU, CPAaBHUBATh TOYKHU 3PCHHS, apTyMEHTHPOBATH CBOIO TOYKY 3pPEHUsS, OTCTAaUBATh
CBOIO TO3UILIMIO.

IIpeameTHbIe pe3yabTaThl

PA3JIEJI  7’KuBble oOpranu3Msbl

5 KkJ1ace

Buinycknuk nayuumcsn:

XapakTepu3oBaTh OCOOCHHOCTH CTPOECHHUS U MPOLIECCOB )KU3HEAEATEIbHOCTH - KJIETOK PAaCTEHUH,
OakTepuii, rpuOOB

[TpuMeHsATh METO bl OMOJIOTMYECKOM HAyKH JUI U3YUEHHs KJIIETOK: U OOBSICHATD UX PE3yJIbTaThl,
Hcnonp30BaTh COCTaBIAIOUIME HCCIIENOBATEIbCKOM M IIPOEKTHOM [JEATEIIBHOCTH IO H3YYEHHIO
rpubOB U pacTeHU;

OpueHTHPOBAThCA B CUCTEME MO3HABATEIbHBIX LIEHHOCTEN: OIIEHUBAaTh HMH(OPMALIHIO,
MI0JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB.

BuinyckHuk noayuum 603m0)4CHOCHb HAYUUMbCA

CobOmoate mpaBwia paboTel B KaOuHeTe OMOJOrMM, C OWOJOrMYEeCKHMH MpUOOpaMH H
WHCTPYMEHTAMU;

Hcnonp30BaTh MpueMBbl OKa3aHUs TIEPBOM MTOMOIIH TPU OTPABICHUN SAOBUTHIMHU TPUOAMH.
Beinenares screTnueckue 0CoOEHHOCTH 00BEKTOB KHMBOH npupoasl; HaxonuTh

uHpopMalHuio o rpudax, 6aKTepusX U paCTEHUSAX B HAYYHO-

NOMYJISIPHOI TUTepaType, OMOIIOTHYECKUX CIOBAPSIX U CIIPAaBOYHMKAX, AHAIU3UPOBATh, OLCHUBAThH
e€ 1 IIepeBOIUTH U3 OHOW (OPMBI B IPYTYIO;

6 kJaace

Buvinycknuk nayyumcsa:

XapakTepru3oBaTb OCOOCHHOCTH CTPOEHHMSI M IPOLIECCOB >KU3HENEATEIbHOCTH OMOJIOTHMUECKHUX
00BEKTOB - PACTEHH, UX TPAKTHIECKYIO 3HAYUMOCTH;

[IpumeHsITh METOABl OMOJIOTMYECKONM HAyKH JJIs U3YYEHHUs PacTeHUM: MPOBOJUTH HAOIIOJIEHHUS 3a
KHUBBIMH OpPTaHU3MaMH, CTAaBUTh HECIOXKHBbIE OHMOJIOTMYECKHE SKCIIEPUMEHTHI U OOBACHATH MX
pe3yJbTaThl, ONMUCHIBATH ONOIOTHYECKHE OOBEKTHI U TPOLIECCHI;

Vcnonp30BaTh COCTaBISIOIIME MCCIEIOBATENLCKOM M MPOEKTHOW JEATEIbHOCTH MO H3YYEHHUIO
pacteHui (IpUBOAUTH J10KA3aTEeIbCTBA, KIaCCU(PUIIMPOBATh, CPAaBHUBATD, BHISBIISATH B3aMMOCBSI3H);
BuinyckHuk noayuum 603mo0icHOCHb HAYUUMbCA

Cobmonate mpaBmwia paboTel B KaOuHETe OMOJOTMHM, C OWOJOrMYeCKHMH MpUOOpamMH H
WHCTPYMEHTAMHU;



Hcnonp30BaTh MpueMbl OKa3aHHUs TIEPBOM MTOMOIIH TIPU OTPABICHUH SIOBUTHIMH PACTECHHUSIMH,
paboTHI C ONIPEACTUTENSIMUA PACTCHUN; BBIPAIIIMBAHMS U PA3MHOKEHHUST KYJIbTYPHBIX

pacTeHui;

Bbienars screTndeckue 0COOEHHOCTH 0OBEKTOB KUBOM MPUPOJIBI;

Oco3HaHHO cO0JII0IaTh OCHOBHBIE IPUHIIMITEL U TIPAaBUJIa OTHOILICHHUS K KHUBOH MPHUPOJIE;

HaxoauTe MHPOPMALIUIO O PACTEHUSAX B HAYYHO-TIOMYJISIPHOH JINTEpAType, OMOJOTHUECKUX CIOBAPSIX
U CIPAaBOYHHMKAX, aHAJIM3UPOBATh, OIICHUBATH €€ U TICPEBOUTH M3 OHON (OPMBI B IPYT'YIO; B CBOHMX
JEUCTBUSAX U TIOCTYIIKAX MO OTHOIICHHIO K )KUBOW MPUPOJIC.

BriOupath 1e1eBble U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBUSX M IOCTYIKaxX MO OTHOIICHHUIO K
YKABOU MIPUPO/IE.

7 knace

Buvinycknuk nayuumcs:

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHS U TPOLECCOB >KU3HENCSITEIBHOCTH OHOIOTUYECKUX
00BEKTOB — KHBOTHBIX UX MPAKTUYECCKYIO 3HAYUMOCTB;

[TpuMeHsATh METO/IBI OMOJIOTMYECKON HAYKH JUTSl U3YyUYCHHSI JKMBOTHBIX: IPOBOJMUTH HAOIIOICHUS 3a
KUBBIMH OpraHM3MaMH, CTaBUTh HECJIOKHBIC OHOJOTHMYECKHE OSKCIIEPHUMEHThI U OOBSICHATH X
Pe3yIbTaThI, ONMUCHIBATH ONOJIOTUYECKUE OOBEKTHI U TPOIIECCHI;

Hcnonp30BaTh COCTABISIFOIINE HCCIEAOBATEIBCKOW M TMPOEKTHOM JNEATENHOCTH MO JKUBOTHBIX
(IpUBOIUTH JOKA3aTENbCTBA, KIIACCH(PHUIIMPOBATH, CPABHUBATH, BBISBIIATH B3aUMOCBS3H);
OpueHTHPOBATECS B CHCTEME IO3HABATENIbHBIX LEHHOCTEW: OIEHHBATh HH(OPMAIMIO O YKHUBBIX
OpraHu3Max, MOJy4aeMyl M3 pa3HbIX MCTOYHHKOB; IIOCIEACTBUS JCATEIHHOCTH YEIOBEKa B
MIPHUPOJIE.

BoinyckHuk noyuum 603mM0i4cHOCHb HAYYUMbBCA

CobOmronaTh mpaBWia paboOThl B KaOWHETE OHOJIOTMHM, C OWOJIOTHYECKUMH NpuOopamMu U
WHCTPYMEHTAMH;

Hcnonb30BaTh mMpHeMbl OKa3aHUs TMEPBOM TMOMOIIM TMpPH YKycaxX >KUBOTHBIX; BBIpAIIMBAHUI
JIOMAITHUX KUBOTHBIX;

Oco3HaHHO CcOONIO/IaTh OCHOBHBIE TPUHIMIIBI M TPaBWJIa OTHOIICHHWS K >KUBOH TPUPOE;
OpueHTHPOBATHCS B CUCTEME MOPATBHBIX HOPM M LEHHOCTEH MO OTHOUICHHIO K 00BEKTaM >KHBOM
pUPOJIBI (PU3HAHKE BBICOKOW IIEHHOCTH JKMU3HU BO BCEX €€ MPOSBICHUAX, IKOJIOTHIECKOE
CO3HaHHUE, SMOLMOHAIBHO-LIEHHOCTHOE OTHOIIEHUE K 00bEKTaM KUBOM MPUPObI);

Haxomuts nHopMaIuio o )KHBOTHBIX B HAYYHO-TIOMYJISIPHOM TUTEpaType, CIPaBOYHHUKAX,
aHAIIM3UPOBaTh, OIICHUBATh €€ U TIEPEBOAUTH U3 OJHON (GOpPMBI B Ipyryto; Bribupath

1[eJIeBbIE M CMBICIIOBBIE YCTAHOBKHU B CBOUX JICUCTBUAX M IMOCTYIKAX MO OTHOIICHHUIO K

YKUBOU MPHUPO/IE.

Pa3nen YesoBek U ero 310poBbst

8 Ki1ace

Buinycknuk nayuumcs:

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHS M IPOIECCOB JKU3HEACATEIHPHOCTH OHOIOTHUSCKUX
O6’beKTOB — JKXUBOTHBIX UX HpaKTI/ILIeCKYIO 3HAYUMOCTD,

[TpuMmeHsTh METO/1bI OMOJIOTMYECKO HAYKH IPU M3YYEHUH OpraHU3Ma 4eoBeKa: MPOBOJINUTh
HaOIIO/IEHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma, U3MEPEHUsl, CTABUTH HECIIOKHBIC
OHMOJIOTUYECKHE SKCIIEPUMEHTHI 1 OOBSICHITD UX PE3YJIbTATHI,



Hcnonp30BaTh COCTaBISIONIAE HCCIIEIOBATEIILCKONH W MPOEKTHOW JAEATENIFHOCTH M0 HW3YYCHHIO
OpraHW3Ma uYeloBeKa: TMPUBOAWTH JOKA3aTEIbCTBA POJCTBA YEJIOBEKAa C MIEKOMUTAOIIUMU
KUBOTHBIMH,

CpaBHUBaTh KIJICTKH, TKaHHW, NPOIECCHl JKU3HEIACATCIILHOCTH OpraHM3Ma YelIOBEKAa; BBISBIIATH

B3aMMOCBSI3U MEXKIYy OCOOCHHOCTSMHU CTPOCHHUS KIIETOK, TKaHEW, OpPraHOB, CHCTEM OpPraHOB M HX

byHKIHAMU;

OpueHTHPOBATHCS B CHCTEME TO3HABATEIILHBIX IICHHOCTEH OlEHHBATh WHPOPMAIIUIO 00 OpraHH3Me

YeJIOBeKa, IOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB, MOCJCICTBHS BIMSHHUS (PAKTOPOB pPHUCKA Ha

3II0POBHE YEITIOBEKA.

BoinyckHuk nosayuum 603mM0MCHOCHIb HAYUUMBCA:

* HCIIOJIB30BATh HA MPAKTUKE MPUEMBI OKa3aHUs MEPBOM MOMOIIU MPHU MPOCTYIHBIX 3a00JICBAHUSX,
0KOTax, 0OMOPOKEHUSX, TPABMaX, CIIACCHUH  yTOMAIOIIETO PallMOHATILHOW OpraHU3aliy TPya U
OT/bIXa; IPOBEICHUS HAOIIOCHU 32 COCTOSIHUEM COOCTBEHHOTO OpTaHU3Ma;

* BBIJICJISTH ACTETUYECKUE IOCTOMHCTBA YEIIOBEUECKOTO TEIa;

* peaIM30BBIBATh YCTAHOBKH 3JI0pOBOT0 00pa3a *HU3HH,

* OPUEHTHPOBATLCS B CHUCTEME MOPAIBHBIX HOPM W ILIEHHOCTEH IO OTHONICHHIO K COOCTBEHHOMY
3II0POBBIO U 3JIOPOBBIO JPYTHUX JIFOJICH;

* HaXOJIUTh B y4COHON M HAYYHO-TIOMYJISIPHOW JUTepaType MHPOpMAIMio 00 OpraHu3Me YeJOBEKa,
oopMIIATh €€ B BUJIE YCTHBIX COOOIICHMIA, TOKJIAI0B, pedepaToB, Mpe3eHTAINi; * aHATH3UPOBAThH
Y OIICHUBATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX M TOCTYIKAX MO OTHOIICHHUIO
K 3JI0POBBIO CBOEMY M OKPYXKAIOIINX; TOCJICACTBUS BIUSHUS (AKTOPOB PUCKA Ha 3J0POBHE
YeJI0BEKa.

PA3JIEJI O0mue omosnornyeckne 3aKOHOMEPHOCTH

9 kaacc Boinycknuk

Hayyumcsa:

XapakTepu3oBaTh 001IHe OMOJIOrMYECKHE 3aKOHOMEPHOCTH, UX MPAKTHYECKYIO 3HAYUMOCTb;
[IpumensTH  METOMBI OMoJIOTNYEeCKOM HayKM JUIsl  WU3y4eHUs o0Immx
OMOJIOTMYECKUX 3aKOHOMEPHOCTEN: HAabII0AaTh M OMMCHIBATh KJIETKH Ha TOTOBBIX MUKpOIIpenaparax,
9KOCUCTEMBI CBOEH MECTHOCTH;

Hcnonb30BaTh COCTABISIONUINE UCCIIEA0BATENBCKON U IPOEKTHOM JEATEILHOCTH 110 U3yYEHHUIO
001X OMOJOTMYECKUX 3aKOHOMEPHOCTEN, CBOMCTBEHHBIX KUBOM MPUPOJIE;

[IpuBoUTE HOKA3aTENBCTBA HEOOXOAMMOCTH 3AIUTHI OKPYKAIOILIEH Cpebl;

Boiensate OTJIMYUTEIIbHBIE MIPU3HAKU KHUBBIX OpPraHM3MOB; CYIIECTBEHHbIE
MIPU3HAKH OMOJIOTMYECKUX CUCTEM U OMOJIOTUYECKUX MTPOLIECCOB;

OpueHTHpOBaTBCS B CHCTEME I[I03HABaTEIbHBIX IIEHHOCTEH: OLEHHBaTh HWHGPOpPMALUIO O
JESATEIBHOCTH YEJIOBEKA B IPUPOJE, ITOJIy4aeMYI0 U3 Pa3HbIX UICTOYHUKOB; AHAIN3UpPOBATh

U OLIEHMBATH MOCIEACTBHS IEATEIBHOCTH YEIOBEKA B IPUPOE

BoinyckHuk noayuum 603mMo0MCcHOCHIb HAYUUMBCA:

BreiaBUTraTh THMOTE3Bl O BO3MOXKHBIX TOCIEICTBUSAX JAEATEILHOCTH YENOBEKa B  DKOCHCTEMax M
ouocdepe;

ApryMeHTHpOBaTh CBOIO TOYKY 3PEHHUS B XOJ€ TUCKYCCHM TIO OOCYXICHHUIO TI00aIbHBIX
9KOJIOTUYECKHUX TTPOOIIEM.



AHanu3upoBaTh U OLICHUBATH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX JEUCTBHAX M IIOCTYIKAX
[0 OTHOLICHHIO K 3/J0POBBIO CBOEMY M OKPY)KAIOLIUX; TMOCIEJCTBUS BIUAHUSA (PAKTOPOB pUCKA Ha
3/10pOBbE YEJIOBEKA.

OpueHTHPOBATHCS B CUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH MO OTHOIIEHHIO K 00bEKTaM >KUBOU
IpUpOAbl (TPU3HAHUE BBICOKOM IIEHHOCTH >KM3HM BO BCEX €€ MPOSBICHUIX, IKOJIOTMUYECKOE
CO3HaHUE, YMOLMOHAIBHO-LIEHHOCTHOE OTHOLIEHUE K 00BEKTaM KUBOU IPUPObI);

BBI6I/IpaTB HOCJIICBBIC W CMBICIIOBBIC YCTAHOBKHW B CBOUX IICI>’ICTBI/ISIX " IOCTYIIKAaX IO OTHOMICHUIO K
YKABOU MIPUPO/IE.

Copnep:xanue nporpamvbl buosorus.

bakTtepuu. I'puobl. PacTenus. 5 kiace

(35 yacos, 1 yac B He/eJ110)

Beenenmne (6 uacos)

buonorust — Hayka o kuBOW mpupoae. MeTtonsl uccrienoBanus B Owonoruu. llapctBa Gakrepuii, rpuboB,
pacTeHMi M XUBOTHBIX. OTIMYUTENbHBIE MPU3HAKU KMBOTO M HEXHMBOTro. CBSI3b OpPraHHW3MOB CO Cpeaoi
oburanusi. B3aumocBs3p OpraHu3smMoB B mHpupope. OKojorudeckue (GakTOpbl M WX BIMSHHUE HA >KUBBIC
OpraHu3Mbl. BiusHue nesTenbHOCTH YeaoBeKka Ha IPUPOY, €€ OXpaHa.

Jlabopamopnvie u npakmuueckue padomut

deHonoruyeckre HaOMIOACHNS 3a CE30HHBIMHU U3MEHEHUSIMHU B IpupoJe. Benenue nHeBHUKa HAOIIOICHUH.
IKckypcuu

MHoroo0pasue KUBBIX OPTaHU3MOB, OCCHHHUE SBJICHUS B )KU3HH PACTCHUN M KUBOTHBIX.

Paznen 1. Kierounoe crpoenue opranuzmos (/0 uacos)

YCTpOoHCTBO yBENMMUUTENBHBIX MPUOOpOB (JIyma, cBeTOBOM MHKpockom). KiieTka un ee crpoeHme: 00010uKa,
LUTOIUIa3Ma, SIAPO, BAKyoJId, IUIACTHABI. JKU3HEHESTENbHOCTh KIETKH: IOCTYIJICHHE BEIIECTB B KIETKY
(npIxaHue, MUTaHUE), POCT, PA3BUTHUE U ACTICHUE KICTKH. [lOHATHE «TKaHbY.

Hemoncmpayuu

Mukpornpenapartsl pa3IuuHbIX PACTUTEIbHBIX TKAHEH.

Jlabopamopnvie u npakmuueckue padomut

VYCTpOHCTBO JIymbl U CBETOBOrO MHUKpockoma. [IpaBuia paGoTel ¢ HUMH. M3ydeHHE KIETOK pacTeHus C
TTIOMOIIBIO JTYTIBI.

[IpuroToBieHune npenapara KOXXHLBI YELIYH JTyKa, pacCMaTPUBAHUE €TI0 MO MUKPOCKOIIOM.

[IpuroToBieHne npenapaTroB U paccMaTpUBaHUE MO MUKPOCKOIIOM IIJIACTH/ B KJIETKaX JHCTA 3JI0A€EH, MII0A0B
TOMATOB, PSIOMHBI, IMUTIOBHHUKA.

[IpuroToBieHne npemnapara ¥ pacCMaTpUBaHUE 11O MHUKPOCKOIIOM ABMKEHHMS LIUTOIIA3Mbl B KJIETKaX JHCTa
I0JIEU.

PaccmarpuBanme o MUKPOCKOTIOM TOTOBBIX MUKPOTPENapaToB Pa3IMYHbIX PACTUTENHHBIX TKAaHEH.

Pa3znen 2. llapcrBo Baktepun. Hapcrso I'pudni(7 uacos)

CTpoeHue ¥ KU3HEEATENbHOCTh OakTeprid. PasmMHokeHue OakTepuii. bakrepuu, UX poib B IPUPOJIE U KUIHH
yenoBeka. PasHooOpasue GakTepuii, NX pacIpoCTpaHEHUE B IPUPOE.

I'pubbl. OOmas XapakTepucTHKa TpPHOOB, WX CTPOCHHE W IKHU3HENesITelnbHOCTh. lllmsnouHble TPHUOBI.
CrenobHble u smoBuThie rpuObl. [IpaBmia cOopa cheloOHBIX TpPHOOB M WX oxpaHa. [Ipodmiakrrka
orpaBneHus: rpudbamu. [posxoku, ruiecHeBble rpulbl. ['pubbi-napasutel. Pons rpuboB B mpupoie W KHU3HH
4eJIOBEKa.

Jemoncmpayusn

MyJsDKM TIIOAOBBIX TNl IUISIMOYHBIX TIpuOoB. HaTypanbHble 0O0BEKTHI (TPYTOBMK, piKaBUMHA, TOJIOBHS,
CIIOPBIHBSA).



Jlabopamopnvie u npakmuueckue padomut
CtpoeHme IOA0BEIX TEJ MIISTIOYHBIX TPHOOB.
Crpoenue muecHeBoro rpuda Mmykopa. CTpoeHue JposKen.
Pasgex 3. IlapcTo Pacrenust (9 uacos)
Pactenus. boranuka — Hayka o pacTeHHsX. Meronsl u3ydeHHs pacteHuid. OOmas XapakTepHCTHKA
pacTuTensHOro napcTBa. MHorooOpasue pacTeHHi, HX CBSI3b cO cpenoi ooutanus. Ponb B 6nocdepe. Oxpana
pacTeHui.
OCHOBHBIE TPYIIBI PACTEeHUH (BOAOPOCIH, MXH, XBOIIH, IUIAYHBI, TAIOPOTHUKH, TOJIOCEMEHHEIE, IIBETKOBEIC).
Bomopocin. Muoroo6pasue Bomopocieii. Cpema obutanust Bomopociei. CTpoeHHE OINHOKICTOYHBIX H
MHOTOKJIETOUHBIX Bojiopocieil. Ponb Bomopocieil B mpupoe 1 )KM3HU YeNI0BEKa, OXpaHa BOJAOPOCIIEH.
JInmaiiHuKy, X CTpPOEHHUE, pazHooOpas3ue, cpefa oOuTaHus. 3HaUeHHE B TIPUPOJIC U )KU3HHU YEJIOBEKa.
Mzxu. Muoroo6pasue mxoB. Cpema ooutanus. CTpoeHHe MXOB, X 3HAUCHHE.
[ManopoTHHKH, XBOLIM, IUIAYHBI, UX CTPOCHUE, MHOTOOOpasue, cpeia OOMTaHHS, pOJb B MPUPOJE M JKU3HU
YeJI0BEKa, OXpaHa.
l'onocemennsle, ux cTpoeHue u pasHoodpasue. Cpena oduranus. PacnpocTpaneHre roloceMEHHbIX, 3SHAUYCHUE
B TIPUPOJIC ¥ KU3HH YEIOBEKa, UX OXpaHa.
L[BeTKOBBIE pacTeHMs], UX CTpOeHHE M MHOroobOpasue. Cpena oOuTaHus. 3HAYCHUE IBETKOBBIX B IPUPOAE U
YKU3HU YeJIOBeKa.
[Ipoucxoxnenue pactenuil. OCHOBHBIE 3TaIlbl Pa3BUTHUS PACTUTEIBLHOIO MUPA.
Jemoncmpayusn
I'epGaphbie SK3eMILISApPHI pacTeHui. OTIEYaTKH UCKONAeMbIX PAaCTCHUM.
Jlabopamopnwie u npakmuueckue pavomor CTpOCHUE 3EICHBIX
BOJIOPOCIIEH.
Crpoenune Mxa (Ha MECTHBIX BUAAX).
Crpoenue criopoHocsuiero xpoma. CTpoeHHe CIIOPOHOCSIIET0 NalOpOTHUKA.
CrtpoeHue XBOM U MIMIIEK XBOMHBIX (Ha MPUMEpPE MECTHBIX BU/IOB).
Pe3zepBHoe Bpemsa— 3 yaca
Coaepxxanne NporpaMmbl
BuoJsiorusi. MHorooopasme nokpbITOCEMEeHHbIX pacTeHMii. 6 Kacc
(35 yacos, 1 yac B He1e/110)

Pa3nen 1. CTpoeHne 1 MHOT000pa3ue MOKPbITOCEMEHHBIX pacTeHuii (/4 uacog)

CrpoeHune ceMsiH OZHOMONBHBIX W ABYIOJBHBIX PACTEHUH. BUABI KOpHEN M THUIBI KOPHEBBIX CHCTEM. 30HBI
(ygactku) KopHA. BuaonsMeHeHus1 KOpHEi.

[To6er. [louku n ux crpoenue. Poct u pazsutue modera.

Buemnee crpoenue nucra. Kierounoe crpoenue nucta. BugonsMeHeHUs TUCTHEB.

Crpoenue credis. MHoroobpasue crebneil. Bunonsmenenus noderos.

L[Betox u ero crpoenue. Couserus. Ilmoaer m mx knaccudukanus. PacrpoctpaHeHue IUIOAOB M CEMSH.
Hemoncmpanyus

Breminee u BHyTpeHHee cTpoeHust KOpHs. CTpoeHHe NMoYeK (BEreTaTUBHON U TeHEPaTUBHOW) U PacloioKEeHNE
nux Ha crebne. Crpoenue nmucra. Makpo- ¥ MUKpocTpoeHue crebisi. Paznuunbie Buabl cousetnit. Cyxue u
COYHBIE TUTO/IBI.

Jlabopamopnbsie u npakmuueckue padomot

Crpoenue ceMsH ABYIOIBHBIX U OJHOIOJIBHBIX PACTECHHA.

Bune! kopre. CrepykHeBasi © MOUKOBaTasi KOPHEBBIE CUCTEMBI.

KopreBoii uexsimk 1 KopHeBbIe BOIOCKH. CTpPOSHHE TTOYEK.

Pacnonoxxenue novek Ha crebie. BHyTpeHHee cTpoeHre BETKH JiepeBa.

Bunousmenennsie moderu (KOpHeBuIlE, KiyOeHb, TykoBulla). CTpoeHHe [BETKA.

Paznuanbie BuABI conBeTHI. MHOTO0Opasue CyXux M COYHBIX IUIOJOB.
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Pazgen 2. JKusub pacrennii (/0 uacos)

OcHOBHBIE IIpOLECCHl JKU3HENESTENbHOCTU (NMTaHME, [bIXaHWe, OOMEH BEIEeCTB, pPOCT, pa3BUTHE,
pa3MHOKEHUE).

MuHepanbHOe M BO3AywHOe nuTaHue pacteHuil. dortocunres. lpixanue pactenuil. Mcnapenue BOIBIL.
JIucronaa. IlepenBrkeHue BOABI M MHUTATENBHBIX BemlecTB B pacteHuu. [Ipopactanue cemsH. CrocoObl
pa3MHOXKEHUs pacTeHHd. Pa3mMHOXKeHHME CHOpOBBIX pacTeHMH. Pa3MHOXEHHE TONOCEMEHHBIX PaCTEHHH.
ITonoBoe u Oecronoe (BereTaTUBHOE) Pa3MHOKEHHUE IIOKPHITOCEMEHHBIX pacTeHull. Jemoncmpayus

OnbITHl, TOKa3bIBAIOIIME 3HAYEHUE BOJBI, BO3AyXa M TeIUIa AJIS MPOPACTAHHS CEMSIH; MUTAHHE MPOPOCTKOB
3aIllaCHBIMM BEILLIECTBAMH CEMEHH; IOIy4EHHE BBITSDKKU XJIOpO(HiIIa; NOIIOMIEHNEe PACTEHUAMH YIJIEKUCIIOTO
rasa W BBIJCIICHHE KHUCIOPOAa Ha CBETy; OoOpa3oBaHME Kpaxmaia; AbIXaHHE PAaCTeHHH; HCMapeHHe BOJBI
JUCTBSMU; TIEPEABIKEHUE OPTaHMYECKUX BEIIECTB 110 TyOy.

Jlabopamopnvie u npakmuueckue pabomut

[lepenBrxeHnne BoAbI U MUHEPAIbHBIX BELIECTB MO IPEBECHHE.

BereraTtnBHOE pa3MHOKEHHUE KOMHATHBIX PACTEHUM.

OrnpeneneHne BCXOKECTU CEMSIH PaCTEHUN U UX MOCEB.

IKckypcuu

3uMHUE SIBJICHUS B )KU3HU PACTCHUM.

Paznen 3. Knaccudmkanus pacrenuii (6 uacos)

OCHOBHBIE CHCTEMAaTHYECKHE KaTErOpUM: BHJ, PO, CEMEHCTBO, Kacc, OTHEN, LApCTBO. 3HAKOMCTBO C
KJIacCU(pUKAIMEH [IBETKOBBIX PACTCHU.

Knacc [BymonbHbie pactenusi. Mopdomoruueckas xapakTepucTuka 3—4 ceMedcTB (C y4eTOM MECTHBIX
YCIIOBUH).

Knace Onnononbubie pactenusi. Mopdosorndeckas XapakTepUCTHKA 371aKOB U JTUIICHHBIX.

Baxneiime  celbCKOXO035HCTBEHHBIE pacrenus, OuosoruuecKue OCHOBBI ux
BBIpAILMBAaHUA M HApOIHOXO3SIHCTBEHHOE 3HaueHHe. (Bbri00p 00bEKTOB 3aBUCHUT OT CrIieHHATU3ANN
pacTEeHHUEBOCTBA B KaXX0H KOHKPETHON MECTHOCTH. )

Jlemoncmpayusn

JKuBble u repbapHbIe pacTeHus], palOHUPOBAHHBIE COPTA BAKHEHIIINX CEIbCKOXO03SHCTBEHHBIX PACTEHUH.
Jlabopamopnuie u npakmuyecxkue papomot

BrIsiBiIeHHE TPU3HAKOB CEMEICTBA MO BHETHEMY CTPOSHHUIO PACTEHUM.

IKckypcuu

O3HakOMIIEHHE C BBIPALIUBAaHUEM PACTEHUH B 3aILUIICHHOM IPYHTE.

Pa3nea 4. IIpupoanbie coodmecTBa (3 uaca)

B3aumocBs3b pacTeHuii ¢ ApyruMu opranusmamu. CumOuo3. [lapasutusm. PactutenbHbie cooOIIecTBa U UX
THUIIBL.

Pa3Bute u cMeHa pacTHTENBHBIX COOOLIECTB. BnusHHE IesATeNbHOCTH uYeloBEeKa Ha pacTUTENbHBIE
cooOl1ecTBa 1 BIMSHUE IPUPOIHON Cpe/Ibl HA YeJIOBeKa.

IKckypeuu

[pupoanoe coobmecTBo 1 yenopek. DeHonornyeckrne HAOIIOAECHNS 32 BECCHHUMH SIBJICHUSIMH B MTPUPOIHBIX
cooOmiectBax. PesepB Bpemenu — 2 yaca.

Coaeprxanne nporpamMmbl

Buosnorus. ’KuBoTHbIe. 7 KJacc.

(35 yacos, 1 yac B Henento)

BBenenne (2 wyaca)MHorooOpa3ue KHBOTHBIX M HX cucTteMaruka. OCOOCHHOCTH CTPOCHHS
OpraHu3Ma >KMBOTHBIX.

Jlabopamopnasa paboma V3ydeane MHOTO0Opa3HsITKaHEH KUBOTHOTO.

IKcKypcus

MHoroo6pasue ;KUBOTHBIX



Pa3nen 1. OnHoK/I€TOYHBbIE KUBOTHBIE (2 yaca)

[MommapctBo  Onuoknerounsie  (IIpocteitmue). PasHooOpa3sue W 3HaueHWE MPOCTEHINIUX.
Jlabopamopuasa paboma

N3ydeHue cTpoeHus U NEepEABUKEHNS OJTHOKIETOYHBIX )KUBOTHBIX

Pa3nea 2. IIpocTo ycTpoeHHbIe Oecrio3BOHOYHBIE (3 yaca)

Tun Kumeunononoctueie. MHoroobpasue u 3HaYeHHME KUIIEUHOMOJOCTHRIX. Tun Ilnockue
yepu. Tun Kpyrasie uepBu. OcobeHHoctu crpoeHusi. OCOOEHHOCTH CTPOEHUS M TPOIECCOB
KHU3HEJCATeIbHOCTH Mapa3suTHUECKUX YepBei

PA3JIEJI 3. Lle1tomunyeckuedecno3BoOHOYHBIE(9 4acoB)

Tun Kosbuateie yepBu.MHOroo6pasue u 3Ha4eHneKoap4aThix uepseid. Tun Mommocku. Kitace
Bproxonorue.Muoroo0pasue u 3Ha4eHUEMOJUTIOCKOB. Tunn  Unenucronorue.
Oobmasixapakrepuctuka. Tun Ynenuctonorue: PakooOpaznbie. Tun  UYnenucroHorue:
[TaykooOpasubie. Tun Ynenucronorue: Hacexomeple.

Jlabopamopnwie pabomot

N3ydenue cTpoeHus: pakOBHH MOJUTIOCKOB.M3ydeHre BHEIIHEr0 CTPOSHHUS HacCeKOMOTo0. M3yuenue
TUIIOB Pa3BUTHIHACEKOMBIX.

IKcKypcua

PazHoo0Opasue u poabuwICHUCTOHOTHX B IPUPOAECPOTHOTO KPasi.

PA3EJI 4. [lepBnuHOBOHBIE TO3BOHOYHBIE(3 yaca)

Knacc Koctabie pp1061. MHOT0OOOpa3ue u 3HadeHneKOCTHRIX pbi0.Kitacc 3emHoBOIHBIE(AMHONN).
Jlabopamopuasa paboma

W3ydeHne BHEUTHETO CTPOCHUS U TIEPEIBUKEHUS PHIO.

PA3JIEJI 5. IlepBuuHOHa3eMHbIe N03BOHOYHBIE(6 YacOB)

Kiacc [Ipecmbikarommumecs. MHOrooOpasuen 3HaueHue npecMbikaronuxcs. Kimace TITursr.

Knacc Mnekonutatomnye.OCHOBHBIE TPYIITBI MIEKOITUTAOIIHX.

Jlabopamopnsie padomupil13ydeHrie BHEIIHETO CTPOCHMSI U IEPHEBOTO MTOKPOBA MTHULI.

N3yueHne BHEIIHETOCTPOCHNUS, CKelleTa U 3yOHOUCUCTEMBI MIIEKOITUTAIOIIUX.
AxckypcuaPaznoobpazue NTUL] UMICKOITUTAIONUX MECTHOCTUIIPO)KUBAHUS

(9KCKypcus B IPUPOAY, 300MapK HIUMY3€i)

PA3AEJI 6. IBoa01UAKUBOTHOT0 MUPa(6 4acoB)

DBOJIOIMS OMOPHO-/IBUTaTENbHON CUCTEMBL. DBOJIIOLMS MUIIEBAPUTEIBHON CUCTEMBI.

OBoNIOIUS  JbIXaTeNbHONCHCTEMBI. DBOJIOLIUS

KpOBEHOCHOMCHCTEMBI. DBOJIIOLMSIBBIICIUTEILHONCUCTEMBL. DBOIIOIUS HEPBHOM CUCTEMBI U OpPraHOB
YyBCTB.DBOJIOLHUS [TOJOBOW CUCTEMBI. JTalbl pa3BUTUKUBOTHOrO Mupa. PA3JIEJI 7.
3HaYeHUEKNBOTHBIX B MPUPO/Ie WKU3HU YeaoBeka (2 yaca) JKMBOTHBINA MUp U X03siicTBEHHAs
NEeSTENbHOCThYEIIOBEKA.

Peseps — 2 yaca

Copaepxanne nporpaMmbl

buoaorusi. Yenosek. 8 kiaacc(70 yacos, 2 yaca B HeAelI10)

Paznen 1. Beenenune. Haykn, uyuamoimue opranusm yenoBeka(2 uaca)

HayKI/I, N3Yy4YaroIune OpraHusM 4€JIOBEKA: aHATOMMU, (i)I/ISI/IOJ'IOFI/ISI, TICUXOJIOTHS ¥ TUTHEHa. X cTaHOBIeHHE U
METO/IbI UCCIICIOBAHNSI.

Paznen 2. [Ipoucxo:xnenue yenoeka(3 uaca)
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MecTto yenoBeka B cuctemaruke. JlokasarenbCTBa JKHBOTHOTO TIPOUCXOKICHHS denoBeka. OCHOBHBIE JTaIlbl
SBOJIIOIMM 4YellOBeKa. BimsiHHe OWOJIOTMYECKHX W COLHUAIBHBIX (aKTOPOB Ha DBOJIIOIHIO YEIOBEKA.
Uenoseueckre pacel. YenoBek Kak BHI.

Hemoncmpanusn

Monens «lIpoucxoxaeHue yenoseka». Moaenu ocTaTkoB ApeBHEN KyIbTyphl UenoBeka. Paznen

3. Ctpoenne opranuzma(4 uaca)

OO6muit 00630p opranuzMa YpoBHH opranm3arnun. CTpykTypa tena. Opransl U CHCTEMBI OpraHoB. Kiretodnoe
CTpOEeHME OpraHu3Ma. TkaHu.

Buemmnsiss u BHyTpeHHss cpena opranusma. Crtpoenme u ¢yHKOMHM KIeTKd. Ponb smpa B mepenaue
HaCJIE/ICTBEHHBIX CBOMCTB opranu3ma. OpraHounsl kieTku. [lenenne. JKuzHeHHbIe IPOLECCHl KIETKH: 00OMEH
BEIIECTB, OMOCHHTE3 U OMOJIOrHYecKoe OKUCIICHNE, NX 3HaueHue. Poib hepmeHTOoB B 0OMeHe BeulecTB. PocT n
pasButue K1eTku. COCTOSHUS (PUIUOTIOTHIECKOTO TIOKOS M BO3OYKICHHS.

Txanu. OOpazoBaHue TKaHeWd. DNHUTENUANBHBIC, COEeTUHUTENLHBIC, MBIILICUHbIE, HepBHAs TKaHH. CTpoeHue u
¢dhysakus Heripona. CuHaric.

Jemoncmpayusn

Paznoxenue nepokcuia Bogopoa GepMeHTOM KaTaaa3oi.

Jlabopamopuvie u npakmuueckue padoonivt

PaccmaTprBanue KJIIETOK M TKaHEW B ONTUYECKUH MHUKPOCKON. MuUKpoIpenaparbl KIETKH, 3IUTEINAIbHOMU,
COETMHUTEIBHOM, MBIIIICYHON U HEPBHOM TKaHEH.

PedrnexropHas perynsus opraHOB U cucTeM opraHusMa. LleHTpanpHas u nepudepudeckas 4acTH HEPBHOU
cuctembl. CIMHHOW M roJIOBHOM Mo3r. HepBbI U HepBHBIC y3ibl. Peduiekc u peduexropHas nyra. HeiiponHsie
meru. Ilpomecchl BO3OYKIeHWST W TOPMOXKEHHS, WX 3HaueHHWe. YyBCTBUTENBHBIC, BCTABOYHBIE U
WCTIONIHUTENbHBIC HelpoHslL. [Ipsimbie u 0OpaTHEIE cBsA3U. Poib perenTopoB B BOCHPUSTHN pa3apakeHUi.
Jlabopamopnbsie u npakmuueckue padomot

CaMoHa0r0IeHre MUTATENFHOTO pediekca U YCIOBHUS €T0 MPOSIBICHUS 1 TOpMOkeHUs. KoneHnsIi peduiekc u
Ap.

Pa3znen 4. OnopHo-aBuraTebHas cucrema (7 ©acog)

CkeJieT ¥ MBIIIIBL, UX GYHKIUH. XUMHUYECKHH COCTaB KOCTEH, UX MaKpO- U MHUKPOCTPOSHHE, THITbI KOCTEH.
Ckerner deloBeKa, €ro MpHCIOCOOIEHHWE K MPSIMOXOXKACHUIO, TPYAOBOW JEATENbHOCTH. VI3MeHeHws,
CBSI3aHHBIE C PAa3BUTUEM MO3ra U peud. THUIbl COEOUHEHUH KOCTEW: HEMOABU)KHBIC, IMOIYIOABHKHEIE,
MTO/IBUYKHBIE (CYCTaBBHI).

Crpoenue MBI U CyXOKWiHiA. O030p MBI YEIOBEUYECKOTO Tena. MBIIIIBI-aHTarOHUCTHl I CHHEPTHUCTHI.
Pabora ckeneTHBIX MBI U UX peryisnusd. [loHATHE O ABHTATENbHOW eAnHWIlE. MI3MEHEeHHEe MBIIIIBI TPU
TpeHupoBke. [locrmeacTBus TUMOAWHAMUHM. OHEpPreTHKa MBIIIEYHOT0 CcoKpamieHus. JluHamudeckas U
cTaruyeckas paboTa.

Hapymenns ocanku 1 pa3BUTHE TUIOCKOCTOMHS: PUYMHBIL, BBISIBICHUE, IPEIYTPEKIECHUE U UCIIPABIICHHE.
[lepBas momomts npu ymmbax, epenoMax KOCTel U BRIBUXaX CyCTaBOB. /leMoHcmpayus

Ckener u MyJSDKM TOpca 4YeJOBEKa, 4eperna, KOCTeH KOHEUHOCTEH, MO3BOHKOB. Pacnunbl kocte. Ilpuemsl
OKa3aHUs MEepBOM MOMOIIM NIPU TpaBMax. Jladopamopnsle u npakmuyueckue papomut

MHUKpPOCKOITUYECKOE CTPOCHUE KOCTU. MBIIIIBI YeI0OBEYECKOro Tena (BBIMOJHsETCS JIubo B Kiacce, OO
JoMa). YTOMIJIGHUE TIPY CTATUYECKOM M JMHAMHYECKON padore. BrissBleHne HapymeHnid ocaHkd. BeisBiieHne
IJIOCKOCTOMHNS (BEIMONMHSAETCS AoMa). CaMoHa0M0IeHNsT pabOThI OCHOBHBIX MBIIII, PO IUICYEBOTO TI0SICA B
JBIKEHUSAX PYKU.

Pa3znen 5. BuyTpennssi cpena opranusma(3 uaca)

KomnoneHnTsl BHyTpeHHEH cpenbl: KpOBb, TKaHeBas XHIKOCTh, JuMda. Mx B3ammopeiicteue. I'omeocras.
CocraB kpoBH: 11a3Ma U (OPMEHHBIE IEMEHTHI (TPOMOOIIUTHI, SPUTPOIIUTHI, JTEHKOIUTHI). DYHKIIMN KIIETOK
kpoBu. CBepThiBaHuE KpoBH. Ponp kampnns u BuTamMuHa K B CBepTHIBAaHMH KpOBH. AHAIW3 KPOBH.
Manokposue. KpoBeTBopeHnue.
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Boprba opranmsma ¢ wuHpekiuen. MmmyHnuter. 3ammrtHbie Oapbepsl opranmsma. JI. Ilactep m U. W.
MeunukoB. AHTHreHsl u aHtuTena. Crenuduueckuil W Hecnenuduueckuii ummyHuTeT. KiaeTodyHbIH H
ryMOpaibHbIlii uMMyHHTET. MMMyHHass cuctema. Pomp numdounToB B MMMYHHOH 3amute. Daromuros.
Bocnanenne. adexnmonnsie u mapasutapueie 0one3nn. Boporta madexiun. Bo3Oyanrenn u mepeHOCUNKH
Oone3nu. bauwnino- u Bupyconocurenu. Tedenne nHPeKIUOHHBIX Oone3Hel. [Ipodunaktuka. UMmmyHomorns
Ha cioyx0e 340pOBbs: BaKUMHBI W JieueOHBIE CHIBOPOTKH. ECTECTBEHHBIH M WCKYCCTBEHHBIH UMMYHHTET.
AKTHBHBI M TIACCHBHBIH MMMYHHUTET. TKaHeBas COBMECTHUMOCTh. llepenmBaHue KpoBH. ['pymnmbl KpoBH.
Pesyc-gaxtop. [lepecanka opranoB u TKaHEH.

Jlabopamopnusle u npakmuyeckue paoomol

PaccMaTprBaHue KpoBHU YeI0BEKa U JIATYIIKH O] MUKPOCKOIIOM.

Paznen 6. KpoBenocHasi u iumdaTuueckas cucreMbl opranusma(6 yvacos)

Opransl KpOBEHOCHOW H NUMGaTHYECKOH cucTeM, UX poilb B opraHu3me. CTpoeHHe KPOBEHOCHBIX U
muMmdaruaeckux cocynoB. Kpyru kpoBooOpamienus. CTpoeHue W paboTa cepAuna. ABTOMATH3M CEpALA.
JIBkeHne KpoBHU 10 cocyaaM. Perymsinus KpoBoCcHAOKEHUS OPraHOB. ApTepHalbHOE JaBICHNE KPOBH, ITYJIbC.
l'uruena cepaedHo-cocyaucToil cuctembl. JloBpadueOHas MOMOIIp TpH 3a00JE€BaHWU CEpAlla M COCY/IOB.
IIepBas nomo1up Npu KPOBOTEUEHUSIX.

Jemoncmpayusn

Mopenu cepjiia U Topca denoBeka. IIpuembl m3MepeHus: apTepHaIbHOTO JaBjieHUus Mo mMetoay KopoTkosa.
[IpueMbl 0OCTaHOBKH KPOBOTEUEHUM.

Jlabopamopuvie u npakmuueckue padoonvt

ITonoxeHue BEHO3HBIX KIAMAHOB B OIYILIEHHONW M MOAHATOW pyke. MI3MEHEHMsI B TKaHAX NPU IEPETIKKAX,
3aTpyqHSIOMMX KpoBooOpamieHue. OmnpeneneHrne CKOPOCTH KPOBOTOKA B COCYZax HOTTEBOTO JioxkKa. OTBITHL,
BBISIBIISIIONINE TpUpoRy mynbca. DyHKIMOHANIBHAs Mpoda: peakuus CepAeYHO-COCYAUCTON CHCTEMBbI Ha
J03UpoBaHHy0 Harpy3ky. Pasznen 7. {pixanune(4 uaca)

3Hauenue npixanus. CTpoeHHe W (QYHKIMHA OpPTaHOB IbIxaHus. | omocooOpasoBanue. MH(DeKIHOHHBIE H
OpPraHnv4cCKuc 336OJICB3HI/IH JAbIXaTCJIIbHbBIX HYTGI\/'I, MHUHOAJIUH MW OKOJIOHOCOBBIX IIa3yX, HpO(bI/IHaKTI/IKa,
noBpadyeOHas moMmoms. [a3000MeH B JIETKMX W TKaHAX. MeXaHM3MBl BIOXa W BbIJOXa. HepBHas wu
ryMopaibHas perymsauus aeixaHus. OxpaHa Bo3aymHOW cpenbl. DyHKIIMOHANbHBIE BO3MOXHOCTH
ILBIX&TGHBHOfI CHUCTCMbI KaK IMOKa3aTeJib 310POBbA. JKusnennas eMKOCTD JIETKHX.

BrisBnenne u npexynpexaeHue OosesHeld opraHoB neixaHus. @Omooporpadus. TyOepkyne3 U pak JIETKHUX.
[TepBas momoIIs yTOMAOIIEMy, NIPU YAYIICHHU W 3aBaIMBAaHUU 3eMJICH, dekTpoTpaBMme. KimHuueckas u
Oumonormueckass cMepTb. VICKyCCTBEHHOE JAbIXaHWE W HENpsMON Maccax cepaua. Peanmmanus. BrusHue
KYPEHHUS U IPYTUX BPEIHBIX MPUBBIUEK HA OPTaHU3M.

Hemoncmpavus

Monenb ropTand. Mojienb, IOSICHAIOMIAs MEXaHU3M BJIOXa U BbIZOXA. lIpueMsl onpeneneHus MPOXOANMOCTH
HOCOBBIX XOZIOB y MaJICHBKUX JeTel. Pojib pe30HaToOpoB, YCHIIMBAMOIIUX 3BYK. OIBIT MO OOHAPYKCHHIO
VIIEKHUCIOro Tra3a B BBABIXaGMOM Bo3ayxe. l3MepeHne JKW3HEHHOW eMKOCTH JierkuX. llpmemsl
HCKYCCTBEHHOTO JIBIXaHUSI.

Jlabopamopnuie u npakmuyeckue papomot

Uzmepenne o0xBata rpyJHOI KJIETKH B COCTOSIHUM BJOXa M Bbloxa. DyHKIMOHAIbHBIE TPOOBI C 3aEPiKKOM
AbIXaHWS HAa BJAOXE U BBIJTOXCE.

Pazgen 8. IumeBapenue(6 uacos)

[IumeBsie MPOMYKTHI M NUTATENbHBIC BEIIECTBAa, UX POJIb B OOMEHE BEHIECTB. 3HAYCHHE NHIIECBAPEHHUS.
CTpOCHI/Ie u Q)yHKHI/II/I HI/IIHeBapHTeHBHOﬁ CHUCTEMBI. HHIHeBapHTeHBHLIﬁ KaHaJl, MMIIEBAPUTECIbHBIC KCJIC3bI.
[MumeBapenne B pasNMYHBIX  OTJAENAaX  IMUIICBAPUTENLEHOTO  TpakTa. Perynsmus  AesTeabHOCTH
MUIIEBAPUTENFHON cUCTeMbl. 3a0o0JieBaHHs OPraHOB IHIIEBAPCHUsS, WX NPOQHIAKTHKA. [ UrHeHa opraHoB
nmieBapeHus. [lpeaynpexaenne ey 109H0-KUIIEYHBIX HH(PEKIHiA 1 TeIbMHHTO30B. JJoBpaueOHas momMoIib
IIpY MUIIEBBIX OTpaBiIeHUAX. Jemoncmpanyua Topc yenoseka.
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Jlabopamopnule u npakmuyeckue paoomol
JeiictBue ¢epMeHTOB croHBI Ha Kpaxmai. CamMoHaOMIOACHHS: ONpeAeNieHHE IOJIOKEHUS CIIOHHBIX JKejes,
JBIDKEHUE TOPTaHU NP TJIOTAHUH.

Pa3znen 9. O6Men BeuecTB M dHepruu(3 uaca)

OOMeH BeliecTB U SHEPTUH — OCHOBHOE CBOMCTBO BCEX JKUBBIX CylIecTB. IlmacTuieckuii u SHEpreTHUECKUH
oomeHn. OOMeH O€NKOB, XHUPOB, YTIIEBOJOB, BOJB W MUHEPATBbHBIX COJIEH. 3aMEHHUMBIE U HE3aMEHHMBIC
AMHHOKHCIIOTBI, MEKPO- 1 MaKpodJIeMeHTHI. Posib hepMeHTOB B 0OMeHe BemiecTB. BuraMuHbl. DHepro3arparsl
YeJIoBeKa W MHIIeBOM panmnoH. HopMbl m pexxuM mutanus. OCHOBHOW M oOmIUiA oOMeH. DHepreTmdeckas
€MKOCTb THUIIH.

Jlabopamopnsie u npaxmuueckue padomut

VYcraHOBICHHE 3aBUCHMOCTH MEXIy HArpy3Koil M ypPOBHEM 3HEpPreTHYECKOro OOMEHa IO pe3ysbTaTaM
(YHKIMOHANBHOW TPOOBI C 3aJepKKOM IBIXaHUS 110 U mocie Harpy3ku. CocTaBlieHHE MHIICBBIX PAIlMOHOB B
3aBHCHUMOCTH OT 3HEPro3arpar.

Pa3znen 10. IlokpoBHubie opranbl. Tepmoperyssinusi. Boinenenue(4 vaca)

HapyxHble mOKpoBhI Tela yenoBeka. CTpoeHue U GyHKIMH Kok, Hortu u Bostockl. Posib K0kH B OOMEHHBIX
nporeccax. Peentopsl koxku. YyacTue B TEIUIOPETYISLHH.

VYxon 3a KOXei, HOTTSMHU U BOJIOCAMH B 3aBUCHMOCTH OT THUIA KOXH. [ uruena ojexxasl 1 o0ysu. [IpuanHb
KOXHBIX 3a00meBanuii. [ pnOKoBhIe 1 mapa3uTapHple 0ONE3HU, HX MPOQIIAKTHKA U JIEYCHUE Y IepPMAaToIIora.
TpaBMbI: 03OTH, 0OMOPOKEHUSI.

Tepmoperymnsiuusi oprannzma. 3akanuBanue. J[oBpaueOHas MOMOIIb NpPU OOLIEM OXJIAXKICHUH OpraHHU3Ma.
IlepBas momoIp Npy TEIVIOBOM U COJTHEYHOM yaape. Jemoncmpayus

Pennednas tabmuia «CTpoeHUE KOKUY.
Jlabopamopusie u npaxmuueckue pabomut

CaMoHa0IrOICHUS: PACCMOTPEHHE IO JIYIIOW THUIBPHOH U JaIOHHON ITOBEPXHOCTH KUCTH; ONpeieNIeHUe THTIa
KOXXH C ITOMOIIBI0 OyMaXHOH call)eTKH; OonpeieieHHe COBMECTHMOCTH IAMITyHsI C 0COOEHHOCTSIMH MECTHON
BOJIBL.

3HaueHHWEe OpraHOB BBLIETICHHS B MOAJAEPKAHMM T'OMEOCTa3a BHYTpeHHeW cpenbl opraHuzma. Oprassl
MOUYEBBIICTUTENBHON CHCTEMBI, X CTpoeHue u GpyHkiuu. CtpoeHue u padota nmoyek. Hepponsl. [lepuunas u
KOHeyHast Moya. 3a00JIeBaHMs OPIaHOB BBIICJINTENILHON CUCTEMBI U UX MIPEIYIPEXKICHHE.

Jlemoncmpayusn
Mogpens nouku. Penvednas Tabnuna «Opraisl BbLACICHUS.

Pa3znen 11. HepBuasi cucrema(5 ©acos)

3HaueHne HepBHOU cucTeMbl. Mo3r u ncuxuka. CTpoeHre HEPBHOM CHUCTEMBI: CIIMHHOW M FOJIOBHOM MO3T —
LEHTpajJbHas HEpBHas CUCTEMa, HEpBbl M HEpBHbIE y31Ibl — mnepudepudeckas. CTpoeHue U QyHKIHH
cnuHHOro Mosra. CTpoeHue TrojgoBHOrO Mo3ra. OyHKIMH NPOJOJArOBaTOro, CPENHEro0 MO3ra, MOCTa H
Mo3zxeuka. [lepennuit Mo3r. OyHKIMM MPOMEKYTOUHOTO MO3ra M KOphl Oonpmiux mnonymapuil. Crtapas u
HOBasl KOpa OOJBIINX MOJIyIIApUii TOJIOBHOTO MO3ra. AHAIUTHKO-CUHTETHYECKAs U 3aMbIKaTeJIbHas QYHKIMN
KOPBI OOJIBIIHX MOJYIIAPH TOJIOBHOTO MO3ra. J{oJu OOJBIINX MONYIApUil U CEHCOPHBIE 30HBI KOPBI.
ComaTHyecKnil ¥ BETeTaTUBHBIA OT/IENbI HEPBHOW CUCTeMbl. CHMITaTUYECKUIA U TTapaCUMITaTUIECKHI
MTO/IOT/IEIBI BEr€TaTUBHON HEPBHOM CUCTEMBI, HX B3auMojeiicTsue. Jemoncmpayus

Mopeinpb rojjoBHOr0 MO3ra 4ejioBeKa.

Jlabopamopnbsie u npakmuueckue padomot

[TanmsiienocoBas mpoba W 0COOECHHOCTH JBM)KCHHH, CBA3AHHBIX ¢ (DYHKITUSIMH MO3KEUKA U CPETHErO MO3Ta.
Pednexcer mpomonroBaToro u cpemHero mosra. LlTpuxoBoe pazmpakeHne KOXH — TECT, OINpPEIeSFOIINi
M3MEHEHHUE TOHYCa CUMIIATHYECKOr0 M MapacHMIIaTUYECKOTO OTIENOB BEr€TaTUBHON HEPBHOM CHCTEMBI NPH
pa3ipaxeHUH.
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Pazgen 12. Ananusatopsi(5 uacos)

AHanu3aTopbl M OpraHbl YyBCTB. 3HAuCHME aHAIM3aTOpoB. [lOCTOBEpHOCTh IOMydaeMoi HHpopMaiuu.
Wnmo3un u ux koppekuusa. 3puTenbHbI aHanu3atrop. Ilomoskenme u crpoeHue rma3. Xox nydedl uepes
npo3payHyro cpeny rnasa. CtpoeHue n QyHKIuM cerdatkd. KopkoBas yacTh 3pUTENBHOIO aHAINM3aTOPA.
Bunokymnapuoe 3penue. I'mrmena 3penus. IlpenympexxaeHue ra3HeIX Oone3Hel, TpaBM TJjasa.
[Ipenynpexnenne 6aU30pyKOCTH W AaidbHO30pKocTH. Koppekuus 3penus. CiryxoBoi aHanu3aTtop. 3HaueHHE
ciryxa. CtpoeHue u (QyHKIUU Hapy>KHOTO, CPEAHEr0 U BHYTpEeHHero yxa. Penentops! ciyxa. KopkoBas yacte
CIIyXOBOT'O aHanu3aTopa. ' urueHa opranoB ciayxa. [I[pHunHBI TYTOYXOCTH U TIIYXOTHI, UX MPEIYNPEXKICHHE.
OpraHbl paBHOBECHS, KOXHO-MBIIICYHOW YYyBCTBUTEIBHOCTH, OOOHSHHMS M BKyca M HMX AaHaIM3aTOPHI.
BzaumoneiicTBre aHAIM3aTOPOB.

Hemoncmpavusn

Mogenu rnaza u yxa. OmneITel, BBIABILIIONME (YHKLIUM DALy HOH OOOJOYKH, XPYCTajMKa, MajJO4eK MU
KOJIOOYEK.

Jlabopamopnvie u npakmuueckue pabomut

OmnbIThI, BBISIBISIOIINE WUIIO3UM, CBA3aHHBIE C OMHOKYJISIDHBIM 3PEHHEM; a TaKXKe 3PHUTENbHBIC, CIyXOBBIC,
TaKTUJIbHBIE MJUTIO3MHU; OOHAPYKEHHE CIENOrOo MATHA; ONpPeIeIeHUE OCTPOTHI CIyXa.

Pa3zzen 13. Boiciiasi HepBHas AesiteJbHOCTD. [ToBenenne. Ilcuxuka(s uacos)

Bkiag oTedecTBEHHBIX YUEHBIX B pa3paOOTKy Y4eHHsI O BbICIIEH HepBHOU nestenbHocTd. M. M. CeuenoB u 1.
1. TTaBmoB. OTKpHITHE IEHTPAILHOTO TOPMOXKeHHUs. be3ycnoBHbIE u ycloBHBIE pediekcrl. besycioBHoe U
YCIIOBHOE TOPMOXEHHE. 3aKOH B3aMMHOM WHAYKIWU BO30YKIEHHUSI-TOPMOKEHUs. YueHne A. A. YXTOMCKOTO
0 JOMUHAHTe.

Bpoxnennsle nporpaMmbl OBeAeHUS: O€3yCIOBHBIE PeIeKChl, HHCTHHKTEI, 3anedarienue. [IpnodperenHble
MpOTpaMMBbl TIOBEJICHUS: YCIIOBHBIC peQUIeKChl, paccylouyHas IesTeIbHOCTh, JUHAMHYECKHUH CTEpPeOTHIL.
Buonoruueckue putmel. CoH u 6onpcrBoBanue. Ctaguu cHa. CHoBuaeHUs. OCOOCHHOCTH BBICIICH HEPBHOMN
JeSITEIIbHOCTH YEJIOBEKa: Pedb U CO3HAHUE, TPyAoBas AesTenbHOoCTh. [loTpebHoCcTH nroseit 1 )KuBOTHBIX. Peub
KaK CPeJICTBO OOILIEHMSI M KaK CPEJICTBO OpraHU3ally CBOEro MoBe/ieHus. BHem s u BHyTpeHHss peyb. Poib
peuu B pa3BUTUH BBICIIUX ICUXUYECKUX (PpyHKIMHA. Oco3HaHHBIE NEHCTBUS U HHTYHLIUSL.

[No3HaBaTenpHBIE MPOIECCH: OLIYIICHUE, BOCIPUSATHE, MPEJCTABICHHUS, IaMsITh, BOOOpaXXKEHUE, MBIILICHHE.
BouneBbie pelictBus, moOyauTenbHas ¥ TOPMO3Hast QYHKIMHU BOJIM. BHyIaeMocTh ¥ HETaTHBH3M. DMOIMU:
SMOLMOHAIBHBIE PEAKIINH, SMOLOHAIBHBIE COCTOSIHUS U SMOLIMOHAJIbHBIE OTHOLIEHHUS (UyBCTBa). BHUMaHMe.
@DU3NOJIOTHYECKHE OCHOBBI BHHMMAaHHUS, €r0 BHAbI M OCHOBHbIE CBOWCTBAa. I[IpWYMHBI paccessHHOCTH.
Bocnuranue BHUMaHMSL, TaMsATH, BOJH. Pa3BuTre HaOM0aTeNbHOCTH U MBILIUICHUS. [emoncmpanyus
BesycnoBHble U yciioBHbIE pediekchl uenoBeka (IO METOLy PEedYeBOro MOAKperuieHHs). JIBOHCTBEHHbIE
n3zo0paxenus. Mumo3un ycTaHOBKH. BrInonHeHNe TeCcTOB Ha HAOIF0IaTEILHOCT U BHUMaHHE, JIOTHYECKYIO H
MEXaHHYECKYIO NTaMsTh, KOHCEPBATH3M MBIIUICHHA U TIp.

Jlabopamopnvie u npakmuueckue padomut

BripaboTka HaBbIKa 3€pKaJbHOrO IHCbMa KaK MpUMEp paspyLIeHHs CTaporo M BBIPAOOTKHM HOBOTO
JUHAMHYECKOro cTepeoTuna. l3meHeHue uuncia KosieOaHuii oOpaza yCEUeHHOW MUpaMHUIbl IpH
HETPOU3BOJILHOM, MIPOU3BOJILHOM BHUMAHHU U [TPU aKTHBHOM paboTe ¢ 00bEKTOM.

Paznen 14. ’Kene3sl BHyTpeHHeill cekpennn (FHAOKpHHHAsI cucteMa) (2 uaca)

Kenessl BHEIIHEH, BHYTpEHHEH U cMelIaHHON cekpernmn. CBoiicTBa rOpMOHOB. B3ammoseiicTBie HEpBHOU U
TYMOpaJIbHON perymsnun. [IpoMexyTOuHBIA MO3T M OpraHbl SHAOKPUHHON cUCTeMBl. ['opMOHBI runodusa u
LIMTOBUIHOM »eJe3bl, WX BIMSHUE Ha POCT M Pa3BUTHE, OOMEH BeulecTB. ['OpMOHBI MOJOBBIX XKeJe3,
HA/IMTOYEYHUKOB U TTOJKEIY0YHOM kele3bl. [I[pruuuHbl caxapHoro auadera. /Jemoncmpayusn

Mogens uepena C OTKMAHOW KPBIIKOW MAJSl TIOKa3a MECTOMOJIOKEHHs runodusza. Mopenb TopTaHu C
MIUTOBUIHOM keJie30i. Moieib IModeK ¢ HaIIOYEeYHUKAMH.

Pasgen 15. UuauBuayaibHoe pasBuTHe opranusma (5 uacoes)

’KuzHeHHble 1MKJIBI oOpraHm3MoB. becrnonoe u mnosnoBoe pasmHOkeHHE. [IpenMylnecTBa IOJIOBOTO
pa3MHOXKeHusl. MyKCKasg M KEHCKasl IMOJIOBbIe cucTeMbl. CriepMaTo30uasl M SUIEKIETKH. Poib MOIOBBIX
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XPOMOCOM B OIIpeAEIeHNH Tosia Oyaymero pedeHka. MeHcrpyarun 1 nosutonui. O6pa3oBaHue M pa3BUTHE
3apobIIlia: OBYJIALMS, OIUIOJOTBOPEHUE SHIIEKIICTKH, YKPEIUIEHUE 3apo/bliia B MaTKe. Pa3Burtue 3aposiina u
mioga. bepemenHocts U ponsl. buorenerndeckuii 3akoH I'exkenss—Mronnepa U NpUYUHBI OTCTYIUIEHHUS OT
Hero. BiusiHue HapKOreHHbIX BelecTB (Tabaka, alKoroiisi, HAPKOTHUKOB) Ha Pa3BUTHE U 310POBbE YETIOBEKA.
HacnenctBennbie u BpoKAeHHBIE 3aboneBaHus. 3aboneBaHus, nepeparommecs: nonoBeiM mytem: CIIA/],
CUQUIIHC U JIp.; UX NPODUITAKTHKA.

PazButne pebenka mocie poxkaeHus. HoBopoxnmeHHBIH uW rpyaHoi pebeHok, yxon 3a HuM. l[lomoBoe
co3peBanue. bronornueckas u colMaibHas 3peinocTb. Bpea paHHUX MONTOBBIX KOHTAKTOB U a0OPTOB.

WnnnBua u nuaHocTh. TemiepamenT u xapaktep. CaMorno3HaHue, 00IecTBEHHBINH 00pa3 KU3HH,
MEXJINYHOCTHBIE OTHOMEHHs. CTaauy BXOKACHUS TMYHOCTH B Ipyniy. MIHTepechl, CKIIOHHOCTH,
cnocoOHOCTH. BBIOOp )KM3HEHHOTO MyTH.
Hemoncmpanus

Tectbl, onpenendronue TUI TeMnepaMenTa. Pezeps

BpeMeHH — 6 YacoB.

Coaep:xaHue NporpamMMbl

Buonaorusi. BBegenne B 001y 040J10ruio 9 kiace

(70 yacos, 2 yaca B Heae10) BBenenue

(3 uaca)

buonorust Hayka o xuBOW mpupoze. 3HaUueHHEe OMOJOTMYECKUX 3HAHWH B COBpeMeHHOH xwu3Hu. [Ipodeccun,
CBsI3aHHBIE ¢ Omonorueil. Meromsl mccnenoBanusi Omonoruu. lloHsTne <«ku3Hb». COBpeMEHHBIC HAYYHEIC
MIPEe/ICTAaBICHUsI O CYIIHOCTM JKKM3HU. CBoilcTBa KHUBOro. YPOBHM OpraHM3allMd >KUBOW MPHUPOIBL.
Jemoncmpayusu

[TopTpeThl yueHbIX, BHECHINX 3HAYUTEILHBIN BKJIAJ B Pa3BUTHE OHOIOTHYECKON HAYKH.

Paznen 1. MogekyJsipublii ypoBenb (/0 uacog)

OOmast XxapakTepUCTHKa MOJEKYJISIPHOIO YpPOBHS opraHusauuu >kuBoro. Cocra, cTpoeHHE W (YHKLIUH
OpPTaHMYECKUX BEUIECTB, BXOASAIINX B COCTAaB JKUBOTO: YTIIEBOJBI, JHUIUABI, OCIKH, HYKICHHOBBIE KUCIOTHI,
AT® u npyrue opraHu4eckue coeuHeHus. buonorudeckue katanuzatopsl. Bupycel. Jemoncmpayusn

CxeMBbl CTpPOEHHS MOJIEKYJ] XMMUYECKUX COEIUHEHUMH, OTHOCAIIMXCS K OCHOBHBIM TpYIIaM OpTraHHYECKHX
BEIIECTB.

Jlabopamopuvle u npakmuueckue paoonol

Pacmennenne nepokcuaa Booposa (epMEeHTOM KaTaiazoit

Pa3znen 2. Kierounblii ypoBenb (/4 uacog)

OOmass XxapakTepUCTHKa KJIETOYHOIO YPOBHA OpraHu3auud kuBoro. Kietka — CTpyKTypHas ¥
(YHKIMOHANBHAS €MHUIA KU3HU. MeTolbl u3ydeHus: KieTkH. OCHOBHBIE TOJOXKEHUS KIETOYHOW TEOPHH.
XUMHYECKHH COCTaB KJIETKM M ero NOocTosHCTBO. CtpoeHue KieTkd. DYHKUUMM OPraHOWAOB KIIETKH.
[Ipokapuothl, 3ykapuoThl. XpOMOCOMHBIN HaOOp KieTkd. OOMEH BEUISCTB M MPEBPAICHHUE SHEPTUU —
OCHOBA JKM3HEIESTEIbHOCTU KJIETKH. DHEPreTHUECKUil OoOMEH B KJIETKE KIETKH. A’poOHOe M aHa’poOHOe
npixanue. Poct, pasBuTre M KU3HEHHBIH IMKI KieToK. OOIMe NOHATHS O ACJICHUU KIETKU (MUTO3, MEH03).
ABTOTPOdBI, reTepOTPOdEHI.
Jemoncmpayusn

Monens kieTkd. MuUKponpenapaTsl MUTO3a B KIIETKaX KOPEUIKOB JIyKa; XpoMocoM. Moeu-anTuiKamnmy,
WLTIOCTPUPYIOIIHE JeJIeHNE KIIETOK. Paciieruienue nepokcuia Boopo/ia ¢ IoMomibio (epMeHTOB,
COJIEpIKAINXCS B JKUBBIX KJIETKAaX.

Jlabopamopnvie u npaxmuueckue padomwsl PaccmaTpuBaHue

KJIETOK paCTeHUH M JKUBOTHBIX O]l MUKPOCKOIIOM.

Pasgen 3. OpranusmMeHHnblii ypoBenb (/3 uacos)
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Becrionoe u monoBoe pasmHOxkeHHEe opraHm3MoB. llomoBsle kietku. OriogoTBopeHue. MHIMBUAyabHOE
pa3BuTHE OpraHu3MOB. buorenerndeckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH T€pEAadd HACJIEeICTBEHHON
nHpopmanun. ['eHeTHUeckass HEMPEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH H3MEHYHBOCTH.
Hemoncmpanusn

Mukponpenapatsl SHIEKICTKH U CIIEPMAaTO30M 12 )KUBOTHBIX.

Jlabopamopnsie u npaxmuueckue pabomupl BrisiBieHue

M3MEHYMBOCTH OPTaHU3MOB.

Paznen 4. llonyasiiinoHHO-BUI0BOH ypoBeHb (8 uacos)

Bun, ero xputepun. Ctpykrypa Buaa. [Iponcxoxnenue BumoB. Pa3sBuTHE SBONIOIMOHHBIX MPEICTaBICHHIM.
[Nomynsiumsa — »ieMeHTapHas eAWHHWIA S3BOJIONMU. bopnba 3a cyliecTBOBaHME W €CTECTBEHHBIH OTOOpP.
DKoJIoTHus KaK HayKa. DKOJoruyeckre GakTOphl U YCIOBHS CPEbIL.

OCHOBHBIE TOJIOKEHUST TEOPHUH SBOIIONNH. J[BIKYIINE CHIIBI ABOJIOIWHN: HACIEICTBEHHOCTh, H3MEHUYNBOCTb,
Oopr0a 3a CylIiecTBOBaHHE, €CTECTBeHHBbIH O0TOOp. I[IpHCrOCOONIEHHOCT, W €€  OTHOCUTEIHHOCTH.
Uckyccrennstit otoop. Cenexmst. O6pazoBaHe BHIOB — MHUKPOIBOMIONHA. MaKpO3IBOIIOIIHSL.
Jemoncmpayusn

I'epbapuu, KOJIJIEKIIMN, MOJIENN, MYJISKH PACTCHUH M KUBOTHBIX. JKUBBIE pacTeHUs U )KUBOTHBIC. | epOapuu u
KOJUISKIIMH, WILTIOCTPUPYIONINE W3MEHYHBOCTh, HACIEACTBEHHOCTh, TPHUCIIOCOOICHHOCTh, PE3yJIbTaThl
HCKYCCTBEHHOTO 0TOOPA.
Jlabopamopuwie u npakmuueckue pabomul VI3yuenue

Mop(doornuecKoro KpuTepus BUIA.

IKckypcuu

[IpranHE MHOTOOOpA3Ws BUAOB B IPHUPO/IE.

Paznen 5. DkocucTeMHbBIH ypoBeHb (6 uacos)

Buorenos. Dkocucrema. buoreoneHos. B3anmocBssp momyssiimii B Ouoreornenose. llenu nmuranus. OOMeH
BEIIECTB, TIOTOK W TIpeBpalleHhe dHepruu B OmoreoreHo3e. MckyccTBeHHBIE OMOIEHO3BI. DKOJIOTHYECKast
CYKIIECCHHL.
Jlemoncmpayusn

Komnekuuu, WimocTpupyronyue 3K0JI0rHIeCKUe B3aNMOCBSI3H B OMOTeo1eH03aX. MOo/IeH SKOCUCTEM.
DxcKkypcuu buoreoleHo3.

Pa3znen 6.buocdepuniii ypoBeusn (/1 uacos)

Buocdepa m ee cTpykTypa, CBOHCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BemiecTB W 3Hepruu B Ouocdepe.
Oxonorudeckre Kpu3uchl. OCHOBBI PAIMOHAILHOTO MTPUPOIOTIOIH30BAHMS.

Bo3HukHOBEHUE W pa3BUTHE XWU3HU. B3risgpl, TWIIOTE3BI W TEOPHUH O MPOUCXOXKIESHUM >KW3HU. Kparkas
HCTOPUS pa3BUTHsI OpraHudecKoro Mupa. Jlokazarenpcrsa sBontonun. Jemoncmpayus

Monenu-anmukanuu  «buocepa wu  demoex». (OKaMEHEIOCTH, OTIEYATKH, CKEJEThl ITO3BOHOYHBIX
JKHNBOTHBIX.
Jlabopamopuvle u npakmuueckue padoonvl

NzyveHne maneoHTONIOTHYECKUX JOKa3aTeIbCTB IBOIOLINH.

IKckypcuu

B kpaeBenqueckuii My3eil WM Ha T€OJIOrMYECKOe OOHAKEHHE.

Pe3epB Bpemenu — 6 yacon
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TemaTu4eckoe IJIAaHUPOBAHUE 5 knace

Ne HaumeHnoBanue paszjiena, TEMbI KomuuectBo | IpakTuueckue | JlaboparopHsie | DKCKypcuu
n/n 4acoB Ha paboTh paboTsl
U3yUYCHHE
paszmena,
TEMBI
1. | Paznen: Beenenue 6 1 1
Paznen: Knerounoe crpoeHue 10 5
OpraHu3MOB
3. | Pazmen: LlapcTtBo bakTtepun 2
4. | Pazmen: IlapctBo ['puOsBI 5 1
5. | Pasmen: LlapcTBo Pactenus 9
6. | O0oOIIEeHNE 3HAHMIA 2
Hroro: 34 1 11 1
TemaTnueckoe NJaHMpoBaHue 6 Kjiacc
No | Ha3zpanuepasaena, TeMbl, KomuuectBo | IlpakTueckue | JlaGopaTtopHsl | OkcKypcuu
pa3z | coaepKaTenbHON JIMHUN 4acoB Ha paboTeI € paboThI
ena HU3y4YCHUE
TeM paszena,
3 TEMBI
1. Paznen: Ctpoenue u 15 12
MHOT000pa3ue
MMOKPBITOCEMEHHBIX PACTECHUI
2. Paznen: XKusnp pactenuit 10 3
Paznen: Knaccudukanus 6
pacTeHui
4, Pazpnen: Ilpuponnsie 3
cooO1ecTBa
HTroro 34 15
TemaTnyeckoe IJIaHUPOBaHUe 7 KJIacce
No HanMeHoBaHue paznena, TeMbl KomuuectBo | Ilpaktrueckue | JlabopaTtopHble | DKCKypCHH
/I 4acoB Ha paboTs paboTs
HN3YUYCHHUC
paszena,
TEMBbI
1. | Pa3gen: Brenenue 1
2. | Pazgen: OnHOKIIETOYHBIE 2 1
JKUBOTHBIC
3. | Pazmen: Ilpocto yctpoeHHsie 3
0eCI03BOHOYHBIC
4. | Pasmen: llenoMuyeckre )KUBOTHEBIE 9 4 1
5. | Pazmen: [lepBuaHOBOAHBIC 3 1
IIO3BOHOYHBIC
6. | Paznmen: IlepBuunoHazeMHbIe 6 2
IIO3BOHOYHBIC
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7. | Pa3zgen: DBomous )KUBOTHOTO 9 4
MHpa
8. Paspen: 3Hauenue >XKUBOTHBIX B 1
MIPUPOJIE U KU3HH YETI0BEKA
Hroro: 34 12 1
TemaTuyeckoe JIAHUPOBaHUe 8 Kiace
No HaumenoBanue pasjena, TeMbI KomuuectBo | Ilpaktrueckue | JlabopaTtopHbie | DKCKypCHH
n/n 4acoB Ha paboTh paboTsl
U3y4CHHE
paszena,
TEMBI
1. | Pa3gen: Beeaenue 1
2. | Pazmen: [Ipoucxoxmenue 3
yeJioBeKa
3. | Paznmen: Crpoenue u QyHKIUM 6
opraHuszma
4. | Paznen: OnopHO-IBUTaTEIBHAS 7 1
cucTemMa
5. | Pazmen: BayTpennss cpena 3
opraHusma
6. | Pasnen: KpoBeHnocHas u 6 2
nuMdarrdeckas cuctema
Pasgen: JIpixaTeabHas cHCTEMa 1
Paznen: [IumeBapurenbHas 7
cucTemMa
9. | Pasgen: OOMeH BemiecTB U 3
SHEPTHH
10. | Paznmen:ITokpoBHBIC OpTaHBI. 4
Tepmoperynsauus . Bergenenue
11. | Pa3nen: HepBHas cuctema
12. | Pa3znen: AHanu3aTopbl
13. | Pa3nen: Beicias HepBHas 1
JIesTenbHOCTh. IloBeneHue
MICUXUKa
14. | Pazpgen:)Kene3bl BHyTpeHHEH 2
CeKpeluu (IHAOKpUHHAS
cucremMa)
15. | Pazgen: 14 HuauBuayaibHOE 6
pa3BUTHE OPraHU3MOB
Hroro: 68 5
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TemaTu4eckoe IJIAaHUPOBAHUE 9 knacc

Ne HaumeHnoBanue pasziena, TEMbI KomuuectBo | Ilpaktuyeckue | JlabopatopHbie | DKCKypcHH
n/n 94acoB Ha paboThI paboTsel
U3yUYCHHE
paszmena,
TEMBI
1. | Beenenue 3
2. | Pazgen : MonekynspHbIit 10 1
YPOBCHB
3. | Pazgen: KneTouHnsliii ypoBeHb 14 1
4. | Pazgen: OpraHu3MeHHbBIH 13 6
YpOBEHb
5. | Pazgen: [lonmynsiuoHHOBHIOBOM 8 1
6. | Pazgen: DxocucteMHbIN 6
7. | Pazmen: buocthepnsrit 11
8. | IloBTopenue 3
Hroro: 68 6 3

MatepuanbHO-TeXHUYECKOEe o0ecnievyeHne T CUMNINHbI

KoMIUIeKT 1eMOHCTPAIMOHHOTO U 1TA00OPaTOPHOTO 000OPYIOBAaHUS B COOTBETCTBHH C
nepeyHeM y4eOHOTro 00opynoBaHus IO OMOJIOTUU /17l OCHOBHOM LITKOJIBI, YTO MO3BOJISIET BHITIOJIHUTD
MPAKTUYECKYIO YaCTh MPOTPaMMBI (I€MOHCTPAIIHOHHBIE SKCIIEPUMEHTHI, ()POHTAIBHBIE OTIBITHI,
nabopaTopHble paboThI).
O01ree odopynoBanue (0uo10THs)
udposas nadopatopus mo Ouonoruu (yIeHUIecKast)
OOecnieunBaeT BBINOJIHEHUE Ja0OpAaTOPHBIX pabOT Ha ypoKax MO OMOJIOTMM B OCHOBHOHM IIKOJIE U
MIPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTH 00Y4atOLIIXCS.
Kommnexranus: becnipoBoiHON MyIbTHIATYMK O OUOJIOTUH € 6-FOBCTPOECHHBIMH JJaTUUKAMU:
JlaTuuk BiaXXHOCTH ¢ quana3zoHoM uzMmepenus 0...100%
JlaTurK OCBEMICHHOCTH C JUana3oHoM u3MepeHus He yxe ueM oT 0 10180000 nk
Hatuuk pH ¢ nuamnazonom uzmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk TemmepaTypsl ¢ [Mara3oHoOM U3MEPeHHs He yxke ueM oT -20 no+140C
JlaT4uK >7IEeKTPONPOBOIMMOCTH € Auana3oHaMu u3Mepenus He yxe yeM ot 0 1o 200 mxCwm; ot 0 1m0
2000 mxCwm; ot 0 1o 20000 MxCm
JlaTyuk TemIeparypbl OKpyXarollel cpebl ¢ ITUana3oHOM M3MepeHHs He yxe yeM oT -20 no +40
AKkceccyapsl:
Ka6ens USB coennHuTENbHBIIHM
3apsiHOE yCTpOMCTBO ¢ kKabeiaem MiniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pa3penienue He meHee 0,3 Mnuke
[IporpamMmMHoe obecrieueHue
[udpoBas BuIeOKaMepa C METAUIMYECKHM IITaTUBOM, paspemieHne He wMenee 0,3 Mmumkc
ITporpammHoe oOecrieueHue
Metoanueckue pekoMmeHaanuu He menee 30 padot
Hannune pyccKos3pIYHOTO caiiTa MOIIePKKH, HATHYHE BUACOPOIUKOB.
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