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B PaMKaXx permoHajbHOro npoexra «Touka pocta»

JInYHOCTHBIE pe3yJIbTaThl:

o

C(I)OpMI/IpOBaHHOCTB MO3HAaBAaTCJIbHBIX MHTCPCCOB U MOTHUBOB, HAIIPABJIICHHBIX HA HU3Y4YCHUC
KUBOW TIPUPOMABI; HMHTEIUICKTYalIbHBIX YMEHHUH (IIOKa3bIBaTh, CTPOUTH PACCYKICHHUSI,
AHAJIU3UPOBATb, CpaBHHUBATL, ACJIATb BbLIBOAbBI U Hp) OCTCTUYCCKOI'0O BOCIIPUATUA KUBBIX
00BEKTOB;

Oco3HaHne MOTPeOHOCTH M TOTOBHOCTH K CamMoOOpa3oBaHUIO, B TOM YHCIE M B paMKax
CaMOCTOSITEITLHOU JICATEIEHOCTH BHE IITKOJIBI;

3HaHUEe OCHOBHBIX OPUHOUIIOB U IMMPAaBHUJI OTHOLICHUA K JKUBOH mnmpupoac, 0CHOB 340POBOI0
o0pa3a KU3HH U 370pOBbeCcOSPETAIOIINX TEXHOJIOTHIA;

OreHKa >KU3HEHHBIX CHTYallMi C TOYKH 3pEHHS 0E€30MacHOTO 00pasa >KU3HH U COXPaHCHHS
3JI0POBBSI;

cDOpMI/IpOBa.HI/Ie OKOJIOTUYCCKOTO MBIIUICHHUA: YMCHUC OLCHHBATH CBOKO JCATCIBHOCTH U
MOCTYNKH JIPYTHX JIFOJEH C TOYKH 3PEHUST OKPY)KAIOWIEH Cpeibl — rapaHTa JKU3HU W
Onmaromonyuus mroaei Ha 3emue. o OCO3HAaHHME €AMHCTBA U IEIOCTHOCTH OKPYXKAIOIIETO
MHpa, BO3BMOKHOCTHU €ro NO3HAHUA U O6’b$ICHeHI/ISI Ha OCHOBC [[OCTI/I)KCHI/II\/'I HAayKH.

MeTtanpeaMeTHbIMH  pe3yJbTaTaMu U3YYCHUS Kypca sBIseTCS (QOpPMUPOBAHUE Y
00yJaronuXxcsi yHUBEPCAIBHBIX YUECOHBIX JCHCTBUMN:
ITo3naBartenbHbie YY /I:

o VYmenue paboraTh C pa3HBIMH HCTOYHUKAMU HH(GOpPMallMU, aHAJIM3UPOBATh U OLCHUBATh
nH(pOpMAaIIHIO, TPEOOPa30BLIBATE €€ U3 OAHOU (HOPMEI B IPYTYIO;

O VYMeHHEe COCTaBIATh TE3UCHl, pa3IMyYHble BUIbl IUIAHOB, CTPYKTYpHUPOBAThb Y4YEOHBII
MaTepual, 1aBaTh ONPEACIICHUS TOHIATUN;

O VYMeHHus NpOBOAUTH HAONIO/EHHUSA, CTaBUTh DJIEMEHTAPHBIE SKCIIEPUMEHTHI U OOBSCHATH
MOJTy4YEHHBIC PE3YIIbTATHI,

O VYMeHHS cpaBHUBaTh U KiIaccU(UIHUPOBATh, CAMOCTOATEIBHO BBIOMpAs KPUTEPUU JUIS
YKa3aHHBIX JIOTUYECKUX OTEepaIuii;

o Ymenue CTPOUTH JIOTUYECKHe paccyXIeHus, BKJIIOYAIOIIHE YCTaHOBJICHHE
MIPUYUHHOCIICJICTBEHHBIX CBSI3EH;

O VYMeHHe co3JaBaTh CXEMaTHYECKHE MOJEIH C BBIACICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTOB;

O YMeHHus onpeAensTh BO3MOXKHbIE HCTOYHUKH HEOOXOAUMBIX CBEIEHUH, MPOU3BOAUTDH MOUCK
nH(pOpMAaIINY, aHATM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTbD.

PeryasituBubie YY/I:

O YMeHHue OpraHu30BBIBATH CBOKO YUEOHYIO ACSATEIBHOCTHO OMpENeNsaTh 1elb PaboThl, CTABUTh
3aauM, IJIAaHUPOBATh — OMPEIENATh MOCIEAOBATEIbHOCTh JEHCTBUI U MPOTHO3UPOBATH
pE3yNbTaThl PabOTHI;

O YMeHHuS caMOCTOSATENIbHO BBIIBUraTh BAPUAHTHI PELICHUs MOCTABICHHBIX 3a/1a4, IPEIBUIETh
KOHEYHBIE Pe3yIbTaThl, BRIOMPATH CPEICTBA TOCTHKEHUS 1IEIH;

o VYmenus paboTaTh MO IJIaHY, CBEPATh CBOM ACHCTBHS C LENbI0 U MPU HEOOXOAUMOCTH
UCIIPABIIATH OMUOKU CaMOCTOSITENBHO;

o Bnagenue ocHOBaMU CaMOKOHTpPOJS MU CaMOOLECHKU MPUHATUS PELICHUH U OCYIIECTBICHUS

OCO3HAHHOTO BHIOOPA B yueOHO M TTO3HABATEILHON AEATEIBHOCTH.

KomvmynukartuBubie YYJ[: o VYMmeHusa ciaymaTte M BCTynaTb B JHalOr, Yy4acTBOBAaTh B
KOJIJISKTUBHOM OOCYXJIECHHH MTPOOIIEM;

(@)

YMeHUsT UHTETPUPOBATHCS U CTPOUTH MPOJYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHHUKAMU U
B3POCIIBIMU;



O VYMeHus aJeKBaTHO MCIOJIb30BaTh PEUEBbIE CPEACTBA AJIs JUCKYCCUM M apTyMEHTAlluu CBOEH
MTO3ULIMH, CPAaBHHUBAThb TOYKHU 3PEHHMs, apryMEHTHPOBATH CBOKO TOYKY 3PEHUS, OTCTAUBATh
CBOIO NTO3ULIUIO.

IIpeameTHbIe pe3yJbTaThl

PA3JIEJI  7Kusble oOpranu3msbl

5 KJace

Buinycknuk nayuumcs:

XapakTepru30oBaTh OCOOCHHOCTH CTPOEHUS U MTPOIIECCOB KU3HEACATEIHPHOCTH - KIIETOK PacTCHUH,
Oakrepwii, rpudoB

[TpuMeHATh METOIbI OMOIOTHYECKON HAYKH I U3YyUEHHUS KJIETOK: M OOBSICHATD UX PE3yJIbTaTHhI,
Hcnonp30BaTh COCTaBISAIOLIME HCCIEIOBATEIIBCKOW M IMPOEKTHOM AEATEIBHOCTH 10 H3YYEHHIO
rpu0OB U PACTCHHIA;

OpHeHTHPOBATHCS B CUCTEME TIO3HABATENLHBIX [IEHHOCTEH: OIICHUBATh HWH()OPMAIIHIO,
MOJy4aeMy0 U3 Pa3HbIX UCTOYHUKOB.

Boinycknuk nonyuum 603mM03HCHOCHb HAYYUMbCA

CobOmonaTe mpaBwia paboThl B KaOWHETE OWOJOTHH, C OHOJIOTHYECKUMH NpUOOpaMu U
MHCTPYMEHTAMH;

Hcnonk30BaTh MpreMbl OKa3aHUs TIEPBOI MOMOIIU MIPH OTPABICHUH SITTOBUTBIMU TPUOAMH.

BrigensaTs acTeTndeckue 0coOEHHOCTH 00BEKTOB KHUBOU Mpupoibl; HaxoauTs

uHpopMaIHrIo 0 rpudax, GaKTepusX U paCTCHUSAX B HAYYHO-

MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKHUX CIOBapsX U CIIPaBOYHUKAX, AHATU3UPOBATh, OLIEHHWBATH
e€ ¥ MepeBOUTH U3 OTHOW (HOPMBI B IPYTYIO;

6 KiIace

Buinycknuk nayuumcs:

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHSI M IPOLIECCOB >KU3HEAEATEIbHOCTH OMOIOTHYECKUX
O00BEKTOB - PACTEHUH, X TMPAKTHYECKYIO 3HAYMMOCTB;

[IpuMeHsITh METOABbl OMOJIOTMYECKONW HAyKH AJs U3YY€HHUs PAcTeHUU: MPOBOJUTH HAOIIOJEHHS 3a
KUBBIMH OpPTaHU3MaMH, CTaBUTh HECIIOXHBIE OMONOTUYECKHE HSKCIEPHUMEHTHI U OOBSICHATH HX
pe3yNbTaThl, OMUCHIBATH OMOIOTHYECKHE 00BEKTHI U MTPOLIECCHI;

Hcnonp30Barh COCTaBISAIONIME HCCIEIOBATEIILCKOW M IMPOEKTHOM AEATEIBHOCTH [0 H3YYEHHIO
pacTeHuii (IpUBOJUTH JI0KA3aTEIbCTBA, KJIACCU(PUIIMPOBATH, CPABHUBATD, BBISBIISITH B3aUMOCBSI3H );
Boinycknuk nonyuum 603mM03CHOCHb HAYYUMbCA

CobOmonaTe mpaBwia paboThl B KaOWHETE OWOJOTHH, C OHOJIOTHYECKMMH NpuOOpamMu U
WHCTPYMEHTAMU;

Hcnonb30BaTh mpreMbl OKa3aHUs MEPBOI MOMOIIM ITPU OTPABICHUH SITOBUTBIMUA PAaCTEHUSIMU,
paboTHI C ONIPEACTUTENSIMA PACTCHUN; BBIPAIIMBAHUS M PA3MHOKCHUS KYJIBTYPHBIX

pacTeHMil;

Brienste acTeTndecKkue 0COOCHHOCTH 0OBEKTOB KUBOU MPUPOIBL;

Oco3HaHHO cO0MI0AaTh OCHOBHBIE MPUHIUIIBI U TPAaBUJIa OTHOIIEHUS K KUBOU MPHUPOJIE;

HaxonuTs nHGOpMAINIO 0 pacTEHUSX B HAYYHO-MIOMYJISIPHOM JIUTEpaType, OMOIOTHISCKUX CIIOBAPSIX
U CIIPAaBOYHHMKAX, aHAJIM3UPOBATh, OLICHUBATDH €€ U MEPEBOJUTH U3 OJHOI (GOPMBI B IPYryI0; B CBOMX
JNEUCTBUAX U MOCTYIIKaX MO OTHOLLIECHUIO K JKMBOM IIPUPOJE.

Bri6upaTh 11€71€BbIe M CMBICIIOBBIE YCTAHOBKM B CBOMX JEWCTBUAX U MOCTYNKaX MO OTHOIIEHHUIO K
YKUBOU IIPUPOJIE.

7 Raace

Buinycknuk nayuumcs:

XapakTepru3oBaTh OCOOCHHOCTH CTPOEHHS M IMPOLIECCOB JKU3HENEATEIbHOCTH OHOIOrMYECKUX
O00BEKTOB — KUBOTHBIX UX MPAKTUIECKYIO 3HAUUMOCTH;



[TpuMeHATh METOABI OMOJIOTUYECKON HAyKH JUIsl M3YyUeHHs )KMUBOTHBIX: MPOBOAMUTH HAOIIOJCHUS 3a
KUBBIMM OpraHU3MaMM, CTaBUTh HECJIOXHbIE OMOJOTMYECKHE HKCIEPUMEHTHI M OOBACHATH HX
PE3YyJbTaThl, OMMUCBLIBATH 6I/IOJIOFI/I‘-IGCKI/I€ O6’beKTLI 1 OPOUCCCHI;

Hcnonb30BaTh COCTaBISIIONIME HMCCIEAOBATENBCKOM U MPOEKTHOM JEATENIbHOCTH MO >KUBOTHBIX
(MIpUBOIUTDH OKA3aTEIbCTBA, KIIACCH(PHUIIMPOBATH, CPABHUBATH, BBISBIISTH B3aUMOCBSI3H);
OpueHTHpOBaTbCsl B CHCTEME IO3HABATENbHBIX ILIEHHOCTEH: OIeHMBATh HMHGOPMALMIO O JKHUBBIX
opraHusmax, II0JIydaCMyK0 H3 Ppa3HbIX HCTOYHUKOB; IOCICACTBUA [ACATCILHOCTH UYCJIOBCKA B
MIPUPOJIE.

BoinyckHuk noayuum 603mMo0MCHOCHb HAYUUMbCA

CobOmonaTe mpaBwiia paboThl B KaOWHETE OWOJOTHH, C OHOJIOTHYECKUMH NpUOOpaMu U
HHCTPYMEHTaMU,

Hcnonp30BaTh MpHeMbl OKa3aHUs IEPBOM MOMOIIM MpPH YKycaxX JKUBOTHBIX; BbIpalIMBaHUS
JOMAIIHUX KUBOTHBIX,

Oco3HaHHO cOOJI0aTh OCHOBHBIE NPHUHLMIIBI M TMpaBWia OTHOLIEHUS K >KUBOW TPHUPOJE;
OpueHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH 10 OTHOIICHHUIO K OOBEKTaM IKUBOU
MPUPOBI (MTPU3HAHUE BBICOKOM LIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUAX, SKOJIOTHUYECKOE
CO3HaHHUE, SMOLMOHATBHO-IIEHHOCTHOE OTHOIICHNE K 00bEKTaM >KUBOH MPUPOIBI);

Haxonuts nadopmaiuio o )KUBOTHBIX B HAYYHO-MIOMYJISIPHOM JIUTEpaType, CIpaBOYHHUKAX,
aHaAJIM3UPOBATh, OLIEHUBATh €€ U IEPEBOAUTH U3 OAHON (hOpMEI B Ipyryto; Bridupats

LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX ,Z[GﬁCTBHSIX 1 IIOCTYIKAax Mo OTHOMICHUIO K

YKUBOU TIPUPOIE.

Pasnen YesroBek U ero 310poBbs

8 KJi1ace

Buinycknuk nayuumcs:

XapakTepu3oBaTb OCOOCHHOCTH CTPOCHHS M IPOLECCOB JKU3HENESITEIbHOCTH OMOJIOTMYECKUX

00BEKTOB — KMBOTHBIX UX MPAKTUYECKYIO 3HAUUMOCTb;

ITpuMeHATh METO bl OMOIOTUYECKOIN HayKH NPH U3Y4YEHUH OpraHu3Ma 4ejloBeKa: IPOBOIUTh

HaOJIIOICHNUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHu3Ma, U3MEPEHUs], CTaBUTh HECIIOKHBIC

OMOJIOTNYECKHE IKCTIEPUMEHTHI U OOBACHATh UX PE3YyJIbTATHI,

Hcnonbs30BaTh COCTaBIAIOIIKAE HCCIEAOBATEIBCKOM M IMPOCKTHOM JEATEIBHOCTU II0 H3YYEHUIO

OpraHM3Ma 4YeJlOBEKa: IPUBOAMTH JOKAa3aTENbCTBA POJCTBA YEJIOBEKA C MIICKONMMTAOIIHAMHU

KUBOTHBIMH,

CpaBHUBATh KIJIETKM, TKaHHW, IPOLECCHl JKU3HEAEATENBHOCTH OPraHU3Ma 4YeJlIOBEKA; BBIABIATH

B3aMMOCBSI3H MEXIY OCOOCHHOCTSMHU CTPOCHHS KIETOK, TKaHEH, OpraHoB, CUCTEM OpPraHOB M HX

byHKIHSIMU;

OpueHTHPOBATHCS B CHCTEME MO3HABATENIFHBIX IIEHHOCTEH OLIEHUBATh MH(OPMAIMIO 00 OpraHu3Me

4eJIOBEKa, IOJIy4aeMyl0 U3 Ppa3HbIX HCTOYHMKOB, IOCIEACTBUS BIUSHHUS (DAaKTOPOB pPHUCKAa Ha

310POBBE YEIIOBEKA.

Boinycknuk nonyuum 603M0M#CHOCHIb HAYHUMBCA:

* CTIOJIb30BATh HA MPAKTUKE MPHUEMbI OKa3aHUs MEPBOM MOMOIIM MPU MPOCTYAHBIX 3a00JIeBaHUSIX,
oXorax, 0OMOpPOXEHHUSAX, TPaBMax, CIIACEHUH  yTOMAOLIETO PallOHAJIBHOW OpraHu3aluu Tpyaa u
OT/bIXa; IPOBEICHUS HAOIIOICHHI 32 COCTOSIHUEM COOCTBEHHOT'O OpraHU3Ma;

* BBIJICIIATH SCTETUYECKUE JOCTOMHCTBA YEJIOBEUYECKOTO TENa;

* peaM30BBIBaTh YCTAHOBKH 3/10pOBOT0 00pa3a KHU3HH;

* OPUEHTHPOBATLCS B CUCTEME MOPAIBbHBIX HOPM U LIEHHOCTEH MO OTHOLIEHHIO K COOCTBEHHOMY
3I0POBBIO U 3I0POBBIO IPYIUX JIIOJEH;

* HAXOAUTh B Y4eOHON M Hay4yHO-IOMYJISIPHOH JIuTepaType MHpopMannoo o0 OpraHu3Me YellOBeKa,
oopMIIATH €€ B BUJIE YCTHBIX COOOIICHUH, JOKIAI0B, pedepaToB, MPE3CHTAIN; * aHATU3HPOBAThH
U OLICHUBATh LIEJICBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX JCHCTBUAX M IOCTYIKaxX IO OTHOLICHHIO
K 3/I0POBBIO CBOEMY M OKPYKAIOUIMX; MOCIEICTBUS BIMAHUSA (DAKTOPOB pHUCKAa Ha 3]I0POBHE
YeIJI0BEKA.



PA3JIEJI OO6mue 6mosiornyeckne 3aKOHOMEPHOCTH
9 knacc Boinycknux

Hayyumca:
XapakTepHu30BaTh 00IIKe OMOTOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUUMOCTh;
[IpumeHnsaTr  MeTOZBI OHoJIOrn4ecKoi HayKd Ul MU3Yy4EHUs o0mmmx

OMOJIOTMYECKUX 3aKOHOMEPHOCTEH: HAOJII01aTh ¥ OMUCKHIBATH KIIETKHA HA TOTOBBIX MUKpOTMpEIaparax,
9KOCHUCTEMBI CBOEH MECTHOCTH;

Hcnonp30BaTh COCTaBISAIOLIME UCCIIEIOBATEIBCKONW U IPOESKTHOM AEATEIIBHOCTH MO U3YYEHUIO
00ImUX OMOJTOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW TIPUPO/IE;

[TpuBOIUTE HOKA3aTENHCTBA HEOOXOAMMOCTH 3AIIUTHI OKPYKAIOMIEH Cpebl;

Beioensats OTJINYUTEIIbHBIE MIPU3HAKU KUBBIX OpPraHU3MOB; CYIIECTBEHHbIE
MPU3HAKH OMOJIOTMYECKUX CHCTEM U OMOJIOTMYECKHUX TPOLIECCOB;

OpueHTHpOBaTbCSI B CHUCTEME [IO3HABATEIbHBIX IIEHHOCTEH: OlEHUBaTh HHQPOPMALHUIO O
NEeSATEILHOCTH YEeTIOBEKA B IPUPOJE, MOTYy4aeMYIO U3 Pa3HbIX HICTOYHUKOB; AHaJIU3UPOBATh

Y OLICHUBATH MTOCJEACTBUS ACSITEIBHOCTH YEIOBEKA B IPUPOJIE

Boinycknuk nojyuum 603mM0MCHOCHIb HAYUUMBCA:

BBII[BPIFaTB THUIIOTE3bI O BO3MOJXHBIX IIOCICACTBUAX ACATCIBHOCTHU YCIOBCKA B JKOCUCTEMAX U
ounocdepe;

ApryMEHTHpOBaTh CBOIO TOUYKY 3pEHHS B XOJA€ JUCKYCCHHM IO OOCYXKIEHHUIO TIJI00aTbHBIX
9KOJIOTUYECKUX TTPOOIIEM.

AHaJII/ISI/IpOBaTI: 1 OLICHHBATL ICJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX [[el\/JICTBI/IHX U TOCTYIIKax
M0 OTHOIIEHHWIO K 3JI0POBBI0 CBOEMY M OKPYXKAIOIIUX; TOCJICICTBHS BIHMSHUS (AKTOPOB PUCKA Ha
3JI0pOBbE YEJIOBEKA.

OpHeHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM M IIEHHOCTEH 10 OTHONIICHUIO K OOBEKTaM >KUBOM
IpUpoAbl (NPU3HAHME BBICOKOM IIEHHOCTU HM3HU BO BCEX €€ TPOSBICHMSX, IKOJIOTHUYECKOE
CO3HaHUE, SMOIMOHATBHO-IIEHHOCTHOE OTHOIICHNE K 00BbEKTaM JKUBOH MPHUPOIBI);

BI:I6I/IpaTB HCJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX L[GI\/JICTBI/ISIX U MOCTYMNKAX IO OTHOLICHUIO K
YKUBOU TIPUPOIE.

Conepxxanune nporpaMmmsl buoiorus.

baktepuu. I'puosbl. Pactenus. 5 kiace

(35 yacos, 1 yac B HeJeJII0)

Beenenue (6 uacos)

Buonoruss — Hayka o kuBOH mpupojge. MeToasl uccienoBanus B Ouonorun. llapcrtea GakTepuii, rpuboB,
pacTeHHi M XUBOTHBIX. OTIMYUTENbHBIE NMPU3HAKH XUBOTO M HEXHUBOTo. CBS3b OPraHW3MOB CO CPEIOH
obOutanus. B3anMOCBS3b OpraHM3MOB B TPUPOJE. DKOJOTHYecKHe (AaKTOPhl U WX BIHSHUAE HA IKUBBIC
OpraHu3Mbl. BiisiHUE NesTeNbHOCTH YeIOBeKa Ha IPUPO/TY, €€ OXpaHa.

Jlabopamopnusle u npakmuyeckue paoomot

deHonmormueckrie HaOMIOICHNS 32 CE30HHBIMH U3MEHEHUSIMH B TIpHpo/ie. BejieHne THeBHUKA HAOIOICHHH.
IKcKypcuu

MHoroo0pasue >KHBBIX OpPraHU3MOB, OCCHHUE SIBIICHUS B )KU3HU PACTEHUH U )KUBOTHBIX.

Paznen 1. KineTounoe crpoenue opranuszmoB (/0 uacog)

YCTpoiCTBO YBETUUNTENLHBIX MPUOOPOB (JTyma, CBETOBOW MHUKpockorn). KieTka u ee cTpoeHHe: 000JI0vKa,
UTOIIa3Ma, AP0, BaKyolW, TUACTHABL. JKU3HENEATEIBHOCTh KJICTKH: IMOCTYIUICHHUE BEIISCTB B KIIETKY
(mpIxaHue, MUTaHKE), POCT, pA3BUTHE U JIeeHNe KIeTKH. [loHATHE «TKaHBY.

Hemoncmpayuu

MukpornpenapaTsl pa3TU4YHbIX PACTUTECIHLHBIX TKAHEH.

Jlabopamopnule u npakmuyeckue paoomot

YCTpoicTBO JyNMBI U CBETOBOTO MHKpockoma. [IpaBunma paboTel ¢ HUMH. M3ydeHHe KIETOK PACTCHHS C
TTOMOIIIBFO JTYTIBI.

[IpuroroBieHue npenapara KOXKHUIIbI YEITyH JTyKa, PACCMaTPUBAHUE €T0 MOJI MUKPOCKOIIOM.
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[IpuroroBienue mpenapaToB ¥ paccCMaTpUBaHHUE 11O MUKPOCKOIIOM TIJIACTH/, B KIIETKAX JIUCTA 3JI0JIEH, IJI0I0B
TOMATOB, PSIOUHBI, ITUTIOBHUKA.

[IpuroroBienue mpemnapara U paccMaTpUBaHUE TOJ MUKPOCKOTIOM JBM)KEHHUS ITUTOIUIa3Mbl B KJIETKaX JIUCTA
JNOJICH.

PaccmaTpuBaHue Mo MEKPOCKOITOM FOTOBBIX MUKPOTIPEIIAPATOB Pa3IMYHBIX PACTUTEIBHBIX TKaHEH.

Paznen 2. llapcTBo Bakrepun. LlapctBo I'pudsbI(7 uacos)

CtpocHHE U )KU3HEACATEIBHOCTh OakTepuii. PasMHOXeHUE OakTepuil. bakTepuu, X posib B IPUPOAC U )KU3HU
yenoBeka. PazHoobOpaszue OakTepwii, UX pacpocTpaHEHHE B IPUPOJIE.

['pu6pl. OOmiass XapakTepUCTHKa TPUOOB, WX CTPOCHHE U KHU3HEACATENBHOCTH. lllnsmodnsie TpuOHL.
CoenoOHble M saoBHThIE IpuObl. [lpaBmia cOopa chemOOHBIX TPHOOB M HX oxpaHa. IIpodunakThka
orpaBneHuss rpudamu. JIpoxokH, TuiecHeBbie TpuObl. [puObl-napasutel. Ponb rpuboB B mpupoje W KHU3HU
YeJIoBeKa.

Jlemoncmpayusn

MynsKu TIJIOJOBBIX TeN MUIATIOYHBIX TpuOoB. HarypanpHble OOBEKTH (TPYTOBHK, pIKaBUHWHA, TOJOBHS,
CIIOPBIHBSA).

Jabopamopnbsie u npakmuyeckue pabomsot

CtpoeHMe UTOM0BEIX TEJ MIISTIOYHBIX TPHOOB.

Crtpoenue miecHeBoro rpuda Mmykopa. CTpoeHHE TPOAOKEH.

Pa3nexn 3. llapcTBo Pactenns (9 uacos)

Pacrenus. boranwka — Hayka O pacTeHusX. MeToasl H3ydeHHs pacTeHud. OOImas xapakTepHCTHKa
pacTHTEILHOrO HapcTBa. MHOrooOpasue pacTeHUM, X CBI3b CO cpenoii oouTanus. Poib B 6uocdepe. Oxpana
pacTeHHH.

OCHOBHEIE TPYIIBI pacCTeHUN (BOJAOPOCIH, MXH, XBOIIH, TUIAYHBI, TATOPOTHUKH, TOJIOCEMEHHEIC, IIBETKOBEIC).
Bomopocin. MuorooOpasue Bomopocieit. Cpema obutanws Bomopociei. CTpoeHHE ONHOKICTOYHBIX H
MHOTOKJICTOYHBIX BoJlopociieii. Posb Bojopociieli B Ipupoe 1 )KU3HH YEIIOBEKa, OXpaHa BOJIOPOCIICH.
JIumaliHuky, UX CTPOCHUE, pa3HOOOpasue, cpeaa oouTaHus. 3HaUSHUE B IPUPOJIC U KU3HU YeTIOBEKa.
Mzxu. Maoroo6pasue mxoB. Cpena ooutanms. CTpoeHHE MXOB, X 3HAUYCHHE.
[TamopoTHUKH, XBOIIH, IUIAYHBI, UX CTPOEHHE, MHOr0oOOpasue, cpefa OOMTaHMA, POJIb B MPUPOJE WU HKU3HH
YeIIoOBeKa, OXpaHa.
l'onocemennsle, ux cTpoeHne u pazHooOpasue. Cpena odutanus. PacpocTpaneHne ronoceMeHHbIX, 3HaUeHHE
B MIPHUPO/JIE M KU3HU YEJIOBEKa, UX OXpaHa.
LIBeTKOBBIC pacTeHHSs, UX CTPOCHHE U MHOrooOpasue. Cpena oOuTaHus. 3HaYCHHUE IBETKOBHIX B MPUPOJC H
YKU3HU YEIOBEKa.
IIpoucxoxnenne pacteHnidi. OCHOBHBIE ATAIbl PA3BUTHS PACTUTEIFHOTO MHUpA.
Hemoncmpavusn
I'epGaphbie sK3eMILISApEl pacTeHni. OTIEYaTKH UCKOMIAEMBIX PACTCHUH.
Jlabopamopnuie u npakmuueckue paoomot CTpOEHHUE 3ETIEHBIX
BOJIOPOCIICH.
Crpoenue mxa (Ha MECTHBIX BUJIAX).
Crpoenue criopoHocsuiero xaoma. CTpoeHHe CIIOPOHOCSIIET0 NaropOTHHKA.
CrtpocHHE XBOH U IIUIIEK XBOWHBIX (Ha MMPUMEPE MECTHBIX BHIIOB).
Pe3epBHoe Bpemsa— 3 yaca
Coaepaxanne mporpaMmbl
BuoJiorusi. MHorooopasue nokpbIToOCEMEHHbIX pacTeHMii. 6 KJacc
(35 yacoB, 1 yac B HeJeJII0)

Paznen 1. CTpoeHHe 1 MHOT000pa3ue MOKPbLITOCEMEHHBIX pacTenuii (/4 uacos)

Crpoenue ceMsH OAHOAONBHBIX M ABYIOJBHBIX pacTeHUil. Bl KOpHEH M THUIBI KOPHEBBIX CHCTEM. 30HBI
(yuacTtku) KopHs. BugonsmeHeHus: KOpHeH.

[ToGer. ITouku u ux ctpoenue. Poct u pa3surue nmodera.

Bueminee crpoenue nucra. KierouHoe ctpoeHue ucta. Bumon3aMeHeHus JTUCThEB.

Crpoenue crebiss. MHOrooopasue credineil. Bumon3smeneHus mooeros.

LBetox u ero crpoenue. Couserusa. Ilmoasl m ux kinaccupukanmsa. PacmpocTpaHeHHe IUIONOB U CEMSH.
Hemoncmpavusn



Bremrnee u BHyTpeHHee cTpoeHust KopHsA. CTpoeHue o4eK (BeTeTaTUBHOM 1 TeHepaTUBHON) M PACIIONIOKEHHE
nx Ha crebne. CtpoeHue ymcra. Makpo- U MUKpoCcTpoeHHe cTebns. Pasnmnunbie Bunbl comnperuid. Cyxue u
COYHBIE TUTO/IBI.

Jlabopamopnusle u npakmuyeckue paoomot

CrpoeHue ceMsiH ABYJOIbHBIX M OJTHOJIOJIEHBIX PACTCHHIA.

Buner kopaeii. CTepikHEBas © MOYKOBaTasi KOPHEBBIC CUCTEMEI.

KopHeBoit 4exnuk 1 KOpHEBbIe BOIOCKH. CTpOSHHUE TIOYEK.

Pacronosxenue modek Ha crebie. BHyTpeHHEe cTpoeHrne BETKH AepeBa.

Bunonsmenennsie mobderu (KOpHEBHUIIE, KITyOeHb, TykoBuIla). CTpoeHUE IIBETKA.

PasnuuHble BHIBI COLBETHH. MHOT000pa3He CyXuX U COYHBIX ILI0O0B.

Paznen 2. ZKusub pacrennii (/0 uacog)

OCHOBHBIE TIPOIIECCHl JKU3HENEATENILHOCTH (NUTaHWE, JbIXaHWe, OOMEH BEIIeCTB, pPOCT, pPa3BUTHE,
pa3MHOXKEHHE).

MuHepaibHOE W BO3AYyIIHOE NUTaHue pacTeHui. DotocunHte3. JlpixaHue pacteHuid. McnapeHue BOJBIL.
Jluctonan. IlepenBrkeHne BOABI W TMUTATCIBHBIX BEIICCTB B pacTeHuu. llpopacranue cemsH. CrocoObl
pPa3MHOXXEHHUSI pacTeHuid. Pa3MHOXEHHE CIOPOBBIX pacTeHWid. Pa3MHOXXEHHE TOJOCEMEHHBIX pPaCTCHHI.
[TomoBoe u Oecrornoe (BereTaTHBHOE) pa3MHOKEHHUE TIOKPHITOCEMEHHBIX pacTeHuil. Jemoncmpanus

OnbITHI, TOKA3bIBAIONIME 3HAYEHHUE BOABI, BO3AyXa W TEIUIA JJIS MPOPACTaHUS CEMSH; IMHUTAaHHE MPOPOCTKOB
3aIacHBIMH BEIIECTBAMHU CEMEHH; TIOJYUYCHHE BBITSKKH XJIOpPO(hUILIA; MOTJIONICHAE PACTCHUSIMHU YTIECKUCIOTO
ra3a M BBIJEJIEHHE KHCIIOpOJa Ha CBETy; OoOpa3oBaHME KpaxMmana; IbIXaHHWe PACTEHWH; HCIapeHHe BOJBI
JTUCTHSIMH;, TIEPEIBIKEHIE OPTAaHMYECKUX BEIIECTB 10 JTy0Yy.

Jabopamopnbsie u npakmuyecxkue pabomsot

[epenBrxeHre BOABI 1 MUHEPATIBHBIX BEIIECTB IO PEBECHHE.

BereraTuBHOE pa3MHOXKEHNE KOMHATHBIX PACTEHU.

OmnpeneneHne BCXOKECTH CEMSH paCTEHUH U MX TOCEB.

IKcKypcuu

3UMHNE SBJICHUS B )KU3HU PACTCHHA.

Paznen 3. Knaceunduxauus pactennii (6 uacos)

OCHOBHBIE CHCTEMaTHYECKHE KaTETOpUH: BHJ, pOJ, CEMEWCTBO, KJacc, OTHEN, LapCTBO. 3HAKOMCTBO C
Kiraccuukaieii IBeTKOBBIX PaCTCHUI.

Kirace JIBynmonmbHbIe pacTenms. Mopdonorudeckas xapakTepuctuka 3—4 ceMeicTB (C y9eTOM MECTHBIX

YCIIOBUH).
Kiacc OnmromonsHbIe pacteHus. Mopdoornyeckas XapaKTepUCTHKA 3JIAKOB U JIMIICHHBIX.
Baxknenmme  cenbCKOXO3AiCTBEHHBIE pacteHus, OHOJIOTHYECKHE OCHOBEI 1504

BBIpAIIMBAHMUS W HAPOIHOXO3SHCTBEHHOE 3HaueHue. (Bbi00p 00BEKTOB 3aBUCHT OT CHEIIHATHU3AIIH
PacTEHHEBOICTBA B KaX/10 KOHKPETHOW MECTHOCTH. )

Hemoncmpavyusn

JKuBble u repbapHbIe pacTeHUs, pPAHOHUPOBAHHBIC COPTA BAKHEHIIINX CETHCKOXO3IMCTBEHHBIX PACTCHU.
Jabopamopnvie u npakmuyeckue pabomsot

BrisBieHNE MPU3HAKOB CEMECTBA MO BHEITHEMY CTPOSHHUIO PACTEHUI.

DKckypcuu

O3HaKOMIICHHE C BBIPALIMBAHUEM PACTCHUI B 3aIUILICHHOM TPYHTE.

Pa3nen 4. [Ipupoanbie coodmectBa (3 vaca)

B3anMocBs3p pactenmii ¢ npyrumu opranm3mamu. Cum6mo3. [lapasutiusM. PacturenbHbIe cooOImecTBa U UX
THIIBL.

PasButHe W cMeHa paCTHTENBHBIX COOOIIECTB. BIusSHHE IEATETPHOCTH UYENOBEKA HAa PACTUTENBHBIC
COO0O0IIIECTBa U BIHMSHHUE MTPUPOTHON CPEIbl Ha YEIOBEKa.

DKckypcuu

[Ipupoanoe cooOmecTBo 1 yenosek. PeHonornyeckue HaOIIOACHHS 32 BECCHHUMHU SIBICHUSIMH B TIPUPOJHBIX
cooOmiectBax. PezepB Bpemenu — 2 yaca.

Coaepxanne mporpaMmbl

Buoaorus. ’KusorHbie. 7 Kiacc.

(35 gacos, 1 yac B HenemO)

BBenenue (2 yaca)MHorooOpasue J>KMBOTHBIX M HX cucTeMaTnka. (OCOOCHHOCTH CTPOSHUS
OpraHu3Ma >KUBOTHBIX.



Jlabopamopnas paboma VIzyuenne MHOrooOpa3usaTKaHe )KUBOTHOTO.

IKcKypcus

MHuoroo0pasue >KUBOTHBIX

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

[MommapctBo  Onuoxnerounsie  (IIpocteiimme). PasHooOpazue ©  3Ha4YeHHWE MPOCTEUIIIHX.
Jlabopamopnas paooma

N3yuenue cTpoeHUs U MepeIBUKEHUS OJJHOKIETOUYHBIX )KUBOTHBIX

Pa3nen 2. [IpocTo ycTpoeHHbIe Oecnio3BOHOYHBIE (3 yaca)

Tun Kwumeunononoctueie. MHorooOpasue © 3Hau€HHE KHUIIEYHONMOJOCTHBIX. Tunm Ilmockue
yepBu. Tun Kpyrneie uepBu. OcoOGeHHOCTH cTpoeHHS. OCOOCHHOCTH CTPOCHHUS W TPOIECCOB
KU3HECSITEIIbHOCTU NMapa3uTUYECKUX YepBeil

PA3JIEJI 3. Lleromnuyeckuedecno3BoHOYHBIE(9 YacoB)

Tun Konpuateie yepBu. MHOrooOpasue 1 3HaueHneKonb4yaTbix yepseil. Tun Mosmmocku. Kiace
bproxonorne.Muoroo6pasue u 3HaueHueMoJUTIocKoB. Tun  UnenucroHorue.
Oobmasxapakrepuctuka. Tun YnenuctoHorue: PakooOpa3ubie. Tun YUneHuctoHorue:
[Taykoo6pazusie. Tun Unenucronorue: Hacexkomsie.

Jlabopamopuvie padomot

N3ydeHune cTpoeHrs pakOBUH MOJUTIOCKOB./3yueHre BHEIIHETO CTPOEHUsI HaceKkomoro. M3yuenue
TUIIOB Pa3BUTHSIHACEKOMBIX.

IKcKypcusn

Pa3znoobpazue u posbYIeHUCTOHOTHX B IPUPOJIEPOJHOTO Kpasi.

PA3JEJI 4. [lepBnuHOBOAHBIE TO3BOHOYHBIE(3 yaca)

Kitace Koctabie pp16s1. MHOTOOOpa3ne 1 3Ha4€HUEeKOCTHRIX pb10.Kitacc 3eMHoBOHBIE(AMPUONN).
Jlabopamopuasa paboma

W3ydyeHre BHEUTHETO CTPOCHUS U IEPEIBUKEHHUS PBIO.

PA3JIEJI 5. IlepBuuHOHA3eMHbIE MMO3BOHOYHBIE(O YaCcOB)

Kiace [IpecMmbikarommecs. MaHOrooOpasuen 3HaueHue npecMbikatonuxcs.Kimace [Ttursr.

Kiacc Mnekonuraromue.OCHOBHBIE TPYIITBI MIIEKOTTUTAIOUTUX.

Jlabopamopuwsie padbomuil13yueHrie BHEIIHETO CTPOEHUS M IEPHEBOTO MOKPOBA MTHII.

W3ydeHne BHEITHETOCTPOCHMSI, CKeJleTa i 3yOHOWCHUCTEMBI MIICKOTTMTAIOIIINX.
IkckypcuaPa3znoobpasre NTUL UMIEKOMUTAIOIIUX MECTHOCTHIIPOKUBAHUS

(3KCKypcus B IpUPOY, 300IapK UIUMY3€il)

PA3JIEJI 6. DBoIIONUSIZKHBOTHOT0 MUPa(6 4acoB)

DBOJIIOLMS OTIOPHO-/IBUTATEIHHON CUCTEMBbI. DBOJIIOIUS TUIIEBAPUTEIBHOU CUCTEMBI.

OBOJIONUS  OBIXATEILHOUCUCTEMBI. DBOJIIOIINS

KPOBEHOCHOMCUCTEMBI. DBONTIOLUSBBLIETUTEILHOMCUCTEMBL. DBOJIIOIUS HEPBHOM CUCTEMBI U OPTaHOB
YyBCTB.JBOJIIOIMA MOJOBOM CUCTEMBIL. JTaMnbl pa3BUTUSKUBOTHOTO Mupa. PA3AEJI 7.
3HaYeHMeKNBOTHBIX B IPHPO/E HKU3HM YenoBeKa (2 yaca) JKuBoTHBIN MUp U X0O351ICTBEHHAS
NesITeIbHOCThUEIIOBEKA.

Peseps — 2 yaca

Coaeprxanue NporpaMMbl

Buonorus. Yenaosek. 8 kiaace(70 yacos, 2 yaca B HelleJ110)

Pa3nen 1. Beenenne. Hayku, uzyuaronime opranusm desnoBeka(2 uaca)

Hayku, u3yqaromye opranu3M 4elloBeKa: aHaTOMHUS, (PU3HOJIOTHS, TICUXOJIOTHS U THTHeHa. X cTaHOBIeHHE U
METO/TbI CCIIEIOBAHN.

Paznen 2. [Ipoucxoxaenne yenoneka(3 yaca)

MecTto 4enoBeka B cucTteMatuke. Jloka3aTenbCTBa KUBOTHOTO MPOUCXOXKIEHUS uenoBeka. OCHOBHBIE 3Tallbl
JBOJIIOLIMK YeJNOBeKa. BimsaHne OWONOTWYECKHMX M CONMAJbHBIX (DAaKTOPOB Ha 3BOJIOIHUIO YEIOBEKA.
UYenoseueckre pacel. YenoBek Kak BHI.



Hemoncmpavusn

Monens «IIporcxoxaeHue yenoBekay. MoJienn ocTaTKOB ApEBHEH KyIbTYpHI YeloBeka. Pa3men

3. Ctpoenne opranuzma(4 uwaca)

OO6mmit 0630p opranu3Ma Y poBHH opranm3arui. CTpykTypa Tena. Opradsl U CUCTeMBI opraHoB. Kirerounoe
CTpocHHE Opranu3ma. TkaHH.

Buemnsss u BHyTpeHHsiss cpena opranuszMma. CrpoeHwe W (QYyHKIMH KIETKH. Ponb simpa B mepemade
HACJIEJICTBEHHBIX CBOMCTB opranm3ma. OpraHouzap! kieTku. Jlenenne. JKu3HEeHHbIE MPOIIECCH KIETKH: 0OMEH
BEIIeCTB, OMOCUHTE3 U OMOJOrHYecKOe OKUCIICHNE, X 3HaueHue. Poib GepMeHTOB B 0OMeHe BemecTB. PocT u
pa3Butue Kinetkr. COCTOSHUS (PU3NOTOTHIESCKOTO TIOKOST M BO30YKICHHS.

Tkann. O6pazoBaHne TKaHEH. DMUTEINAIBLHEIE, COCTUHUTEIBHBIC, MBIIICYHbIC, HEpBHAsS TKaHU. CTpOoCHHE H
¢dbyakuus vHeripora. CuHarc.

Jlemoncmpayusn

Pasnosxenue nmepokcuaa Bogopo/ia fepMEHTOM KaTasla3oi.

Jlabopamopnule u npakmuyeckue paoomot

PaccmaTpuBaHue KJIETOK M TKaHEW B ONTHYCCKUN MUKPOCKOI. MHUKpOMpenapaThl KIETKHU, SMUTCINATBHOM,
COCTMHUTEIBFHOM, MBIIIICUHON 1 HEPBHOM TKaHEH.

PednekropHas perynsiusi OpraHoB U cUcTeM opranu3ma. lleHTpanbHas U nepudepudeckas 4acTH HEPBHOM
cuctembl. CIMHHO#M ¥ TOIOBHOM MO3T. HepBEI 1 HepBHBIE Y37k, Pediieke u peduiekTopHas ayra. HeiipoHHsie
neru. [Ipomecchl BO30OYXKICHHS UM TOPMOXEHHS, HX 3HaueHUE. YyBCTBUTEIbHBIC, BCTABOYHBIC W
HCIIOJTHATENIbHBIC HEUPOHBL. [IpsiMbie 1 0O6paTHBIE CBSI3U. POJTb perienTopoB B BOCTIPUATHHN Pa3ApaKeHUH.
Jlabopamopnule u npakmuyeckue paoomot

CaMoHa0r0ICHUE MHUTATEIILHOTO pediekca ¥ yCIOBHs €ro MPOSBICHUS U TopMokeHus. KoneHHbIil pedreke
U Jp.

Paznen 4. OnopHo-aBUraTeabHas cucrema (7 uacog)

CkeneT ¥ MBIIIEL, UX (QYHKIUA. XUMUYECKHA COCTaB KOCTEH, X MaKpO- U MHUKPOCTPOCHHE, TUIBI KOCTEH.
CkeneT dYelIOBEKa, €ro NPUCIOCOOJNCHHE K TIPSIMOXOXKICHHUIO, TPYJIOBOH JEATEIbHOCTH. M3MeHeHwus,
CBSI3aHHBIE C pa3BUTHEM MO3ra M pedd. THUMNbl COSOUHEHWH KOCTEH: HEMOIBHWXHBIC, MOJYIOJIBIKHBIE,
TTOABWXHBIC (CYCTaBHI).

Crpoenue MBI U CyXOKWwiniA., O030p MBIIII] YEIOBEYECKOrO Tena. MBIIIIBI-aHTATOHUCTBl ¥ CHHEPTUCTHI.
PaGora ckemeTHBIX MBI U UX peryisinus. [loHaTne o ABUraTenbHON efwHMIE. V3MEHeHHE MBIl TpU
TperupoBke. [locrmeacTBus THUMOAMHAMUH. OHEPreTHKa MBIIMIEYHOrO CcoKpameHus. JluHamudeckas u
cTathyeckasi pabora.

Hapymenus ocaHku 1 pa3BUTHE TUIOCKOCTOMS: IPUYMHBI, BBISIBIICHUE, PEIYTPEKICHUE U UCTIPABIICHUE.
[lepBast momonts npu ymmobax, epenoMax KOCTeH U BRIBHXaX CyCTaBOB. /JeMoncmpayusn

Ckener W MyJSDKH TOpca 4YeJIOBeKa, depera, KOCTeH KOHEYHOCTEH, TMO3BOHKOB. Pacmuibl kocteil. Ilpmemsr
OKa3aHUsI IEpBOM OMOIIH NpU TpaBMax. Jlabopamopnsie u npaxmuueckue paoomaul

MHUKpPOCKOITMYECKOE CTPOCHHUE KOCTH. MBIl YeIOBEUECKOro Teya (BBITOMHsIETCS Ju00 B Kiacce, JIM0o
moma). YTOMJIEHUE MPU CTATHYSCKON M JUHAMUYECKOW paboTe. BrisBiieHHe HapyIIeHW OoCaHKU. BhIsSBIcHME
IIOCKOCTOMUS (BBITIONHACTCS JoMa). CamoHaOMI0eHNsT Pab0OTHl OCHOBHBIX MBIIII], POJH ILICYEBOTO MMOsica B
JBYOKCHUSAX PYKH.

Paznen 5. BuyTpennss cpena opranuzma(3 uwaca)

KoMmnoHeHTsl BHYTpPEHHEH Cpelbl: KpOBb, TKaHEBas >KHIKOCTh, duMmda. Mx B3ammopeiictBue. ['omeocrtas.
CocTaB kpoBH: TuIa3Ma U (GOPMEHHBIC 3JEMEHTHI (TPOMOOIUTHI, SPUTPOIMTHI, JICHKOIUTHI). DYHKIIUN KIETOK
kpoBu. CBepTpiBaHHMEe KpoBH. Ponp Kampnusg u BuTamMuHa K B CBEpTHIBAHMM KpPOBH. AHAIN3 KPOBH.
Manokposue. KpoBeTBopeHnue.

Boppba opranmsma c wuHbekuueid. Mmmynuter. 3ammrHble Oapbepbl opranm3ma. JI. Ilactep m U. H.
MeunukoB. AHTHreHsl W aHtutena. Cneruduueckuii W HecnenuGuyecKuii MMMyHHTET. KJICTOUYHBIH H
rYMOpajbHBIH MMMyHHTET. VMIMMyHHast cuctema. Ponb duMQOIUTOB B MMMyHHOH 3amure. Daroruros.
Bocnanenue. MHdekmonnsie u mapasutapHeie 0osie3nu. BopoTta undekiuu. Bo3Oyaurenn u nepeHOCUYUKH
0one3nu. banumio- u Bupyconocurenu. Teuenue nHeknnoHHBIX Oonesneil. [Ipodunaktuka. MMMyHOTOTHS
Ha CiIyXOe 370pOBBS: BAKIMHBI M Jie4eOHBIE CHIBOPOTKH. ECTECTBEHHBIN M WCKYCCTBEHHBI MMMYHHTET.
AKTUBHBI W NAaCCUBHBIM MMMYHHUTET. TKaHeBas COBMECTUMOCTb. llepenuBaHue KpoBu. ['pymmbl KpOBH.
Pesyc-gaxrop. [lepecanka opraHoB 1 TKaHEH.

Jlabopamopnsle u npakmuyeckue paoomot

PaccmaTprBaHre KpOBH Y€IOBEKA U JIATYIIKH IO MUKPOCKOTIOM.

Pa3gen 6. KpoBenocHasi u numdarudeckas cucTeMbl 0pranu3ma(6 yvacos)
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Opransl KpoBEHOCHOW H NUMGATHYECKOH cucTeM, UX poib B opraHu3zme. CTpoeHHe KPOBEHOCHBIX U
muMdarudeckux cocyzoB. Kpyru kpoBooOpamienus. Ctpoenue u pabora cepAuma. ABTOMATH3M CEpALA.
JIBkeHre KpoBH 1O cocyAaM. Perynsanuns KpoBocHAOKEHHUS OpraHoB. ApTepHaibHOe JaBlIEHHE KPOBH, ITYJIbC.
['uruena cepmedyHO-COCYIUCTON cHucTeMBl. JoBpaueOHash TOMOINL NMPH 3a00JEBAaHUM CEPAlla U COCYIIOB.
[TepBas nomo1pb Npu KPOBOTCUCHUSIX.

Jemoncmpayusn

Mopnenu cepana u Topca yenoBeka. [Ipuempl m3MepeHus: apTeprallbHOTO AaBlieHUs 1Mo Metoxy KopoTkosa.
ITpuembl OCTaHOBKH KPOBOTECUCHHUI.

Jabopamopnsie u npakmuyecxkue pabomsot

ITonokeHne BEHO3HBIX KJIANAHOB B OMYIIEHHOW W MOJHATOM pyke. M3MeHeHUsd B TKaHAX MPU MEPETHKKAX,
3aTPYIHSIONINX KpoBooOparienue. OnpeaeneHne CKOPOCTH KPOBOTOKA B COCYJax HOTTEBOro joxa. OTbITHI,
BBISIBJISIFOIINE TIPUPOAY Tyibca. DyHKIMOHANBHAS Mpoda: peakius CepAeYHO-COCYTUCTOH CHUCTEMBI Ha
J03MpOBaHHYIO Harpy3Ky. Pasnen 7. Ipixanue(4 uaca)

3navyenue apixanus. CtpoeHue W (QyHKIHMM OpraHoB JpixaHus. [onocooOpazoBanue. MHQpEKIMOHHBIE U
OpPraHWYECKUE 3a00JICBAHMSI JBIXATEIBHBIX IYTEH, MUHIAIMH M OKOJOHOCOBBIX Ia3yX, MPO(]HIaKTHKA,
noBpadyeOHas momoms. [a3000MeH B JETKMX M TKaHAX. MexaHM3MBl BIOXa W BbIoxa. HepBHas u
ryMopaibHas perymsinus neixaHus. OxpaHa Bo3gymHOW cpenbl. DyHKIIMOHANBHBIE BO3MOXXHOCTH
IBIXaTeTbHON CUCTEMBI KaK ITOKa3aTelb 310POBhs. JKU3HEHHAs! eMKOCTD JIETKUX.

Brussrenue u npengynpexaeHue Oone3Hei opraHoB apixaHusa. @mooporpadus. TyOepkyne3 u pak JETKHX.
[lepBast moMoIp yTomaromeMy, MpH YAYIIEHWA W 3aBajMBaHUM 3eMIIeH, dyeKTpoTpaBme. KimHudeckas u
Ouojyiornyeckas CMepTb. VICKyCCTBEHHOE ABIXaHHE W HEMPsSMON Maccax cepama. Peanumarus. Brimsane
KYPEHUS U IPYTUX BPEIHBIX PUBLIUEK HA OPTaHU3M.

Jemoncmpayusn

Monens ropTand. Mojens, OSICHAIOMAs MEXaHU3M B/IOXa W BbIZOXa. [IpreMsl onpeneneHust MpoXOaNMOCTH
HOCOBBIX XOJOB Y MaJieHbKUX neTedl. Ponb pe3oHaTOpoB, ycwiauBamommx 3BYK. ONBIT 1Mo OOHAapy>KEHHIO
YIJIEKUCIOrO Tra3a B  BBIABIXaEMOM Bo3Ayxe. l3MepeHHe JKHM3HEHHOM €MKOCTH JierkuX. Ilpmemsl
WCKYCCTBEHHOTO JIbIXaHUSI.

Jlabopamopnusle u npakmuyeckue paoomot

Nzmepenne o0xBaTa TpyIHOW KJISTKH B COCTOSHHUH BJOXa U BbIOXA. DYHKIIMOHAIBEHBIC TIPOOBI C 3aePKKOM
IBIXaHMS HA BIOXE U BBIIOXE.

Paznen 8. [IumeBapenue(6 uacog)

[MumeBble MPOAYKTH M TIMTATEIBHBIC BEIECTBA, WX POJb B OOMEHE BEIISCTB. 3HAUYCHHEC IHUIICBAPCHMUS.
Crpoenue u QyHKIMH MHIICBAPUTEIEHON CUCTEMBI: MMHINEBAPUTEIBHEIN KaHAIl, TUIIEBAPUTEIILHBIC KEIIE3bI.
[IumeBapenne B pasNUYHBIX  OTAENAaX  MHIICBAPUTENIBHOTO  TpakTa. Perymsamus  AesTenbHOCTH
MUIIEBAPUTEIFHON CHUCTEMBL. 3a00JieBaHHs OPraHOB THIICBAPEHUsS, WX MPOQIIAKTHKA. [ UTHEHa OpraHoB
nutieBapeHus. [peaynpexaeHne Kemy109HO-KUIIEYHBIX HH(EKIMA 1 TeTbMUHTO30B. JJoBpaueOHas moMoIh
MIpH MTUIIEBHIX OTpaBiIeHUAX. Jemoncmpanus Topc denoBexa.

Jlabopamopnsle u npakmuyeckue paoomot

HeiicTBre (GepMEHTOB CIIIOHBI Ha KpaxMmasl. CaMOHAOMIOACHUS: ONpENEIeHUE MOJI0KEHUS CIIOHHBIX Keles,
JIBOKCHUE TOPTAHU MPU TIIOTAHHH.

Pa3znen 9. O6meH BenrecTB u dHeprun(3 yaca)

OOMEH BEIIeCTB ¥ PHEPTHHA — OCHOBHOE CBOMCTBO BCEX JKUBBIX CYIIECTB. [ImacTudeckuii u SHEpreTHIeCKui
obmen. OOMeH O€NKOB, >KMPOB, YIJIICBOJOB, BOABI W MHHEPAIBHBIX COJICH. 3aMECHHUMBIC M HE3aMCHUMBIC
AMUHOKHCIIOTBI, MUKPO- B MaKpoaJieMeHTHI. Poib pepmeHTOB B 00MeHe BemecTB. ButamMuHbI. DHEprozarparsl
YelloBeKa M MUIIeBOW parioH. Hopmel u pexum nuranus. OCHOBHON W 0oOmIMii oOMEH. DHepreThuyeckas
€MKOCTb ITHIIIH.

Jlabopamopnule u npakmuyeckue paoomot

YcTaHOBICHHE 3aBUCHMOCTH MEXJIy HArpy3Koid W YPOBHEM JHEPreTHMYECKOTO OOMEHa MO pe3yJbTaTaM
(hYHKITMOHAIBHOM MPOOBI ¢ 3aIePIKKOM JBIXaHUS A0 U mociie Harpy3ku. COCTaBlIeHUE MHUIICBBIX PAIlHOHOB B
3aBHCHMOCTH OT SHEpro3arpar.

Pa3nen 10. IlokpoBHbie opranbl. Tepmoperyasinusi. Boinenenue(4 vaca)

Hapyx#abie mokpoBkI Tena yenoeka. CTpoeHue U GyHKIMH Kok, Hortu u Bostockl. Posib K01 B OOMEHHBIX
npoieccax. Perientopsl KOKu. Y4acTHE B TEILIOPETYIISAIINU.
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YXo1 3a KOKEH, HOTTSAMH U BOJIOCAMH B 3aBUCHMOCTH OT THIIA KOXH. | UTHEHa OAek bl U 00yBU. [IpHanHbI
KOXHBIX 3a00seBanuii. [ puOKOBBIC U Tapa3uTapHbIe 0OJIE3HU, X MPO(HUIAKTUKA U JICUSHUE Y IEPMATOJIOTa.
TpaBMbI: 05KOTH, OOMOPOKCHHUS.

Tepmoperymsius opraHu3Ma. 3akanuBaHue. JloBpauyeOHas MMOMOIIL MPH OOIIEM OXJaKICHHUM OpraHU3Ma.
[TepBas nmomo1ip Mpu TEIIOBOM U COJTHEUHOM yaape. Jemoncmpavusn

Penvednas Tabmuna «CTpoeHUE KOKUY.
Jlabopamopuvle u npakmuueckue paoomot

CaMoHa0MIOACHNS: pACCMOTPEHHE IO IYTIOW THUTHHOH ¥ JIAJJOHHOW ITOBEPXHOCTH KUCTH; OTIPEACIICHHEC THUTIA
KOXH C TIOMOIIIBI0 OyMaXXHOH cali(heTKU; ONpeIeICHIHEe COBMECTUMOCTH IaMITyHSI ¢ 0COOCHHOCTSIMU MECTHOM
BOJIBI.

3HavYeHWE OPTraHOB BBIJCICHHUS B TIOMICPKAaHWHM TOMEOCTa3a BHYTpPeHHEH cpemsl opranm3ma. OpraHsl
MOYEBBIICTUTEIILHON CUCTEMBI, UX cTpoeHue U ¢yHkimu. CtpoeHue u pabora mouek. Hedpownsl. [lepuunas u
KOHEYHas Mo4a. 3a00JICBaHUsI OPT'AaHOB BBIJICIIUTEIBHON CUCTEMBI U HX MPEAYIPEKIACHNUE.

Jemoncmpayusn
Mopnens nmouku. Penpedras Tabmuria «OpraHbl BBIICICHUS.

Paznen 11. HepBHas cuctema(S uacog)

3HaueHue HEepBHOU cucTeMbl. Mo3r u ncuxuka. CTpoeHHe HEPBHOM CHCTEMBI: CIIMHHOW U TOJIOBHOM MO3T —
LIEHTpajbHass HEPBHAas CHCTEMa, HEPBbI M HEPBHbIC y3iIbI — IMepudepudeckas. CtpoeHue W (GyHKIHU
ciuHHOTO Mo3ra. CTpoeHue TOJOBHOTO Mo3ra. (DYHKIIMH IPOIOJITOBATOTO, CPEIHEro MO3ra, MOCTa H
Mozxkeuka. [lepemnuii Mo3r. OyHKIMKM TMPOMEKYTOYHOTO MO3Tra M KOpBI Ooybmmx monymapuid. Crapas u
HOBas KOpa OOJBIINX MOIYIIapUil TOJOBHOTO MO3Ta. AHAIUTUKO-CHHTETUYECKAs W 3aMbIKaTeNbHAs (DYHKITUH
KOPBI OOJIBIINX MOJIYyIIAPUi TOJIOBHOTO MO3ra. J[ou 00BIINX MOJYIIAPHA U CEHCOPHBIEC 30HBI KOPBI.
CoMaTuyecKkuil U BereTaTUBHBIA OTAEbI HEPBHOM cucTeMbl. CUMIIATUYECKUM U TapacUMIaTHUYEeCKUI
MOAOT/ENBI BETeTATUBHOM HEPBHOU CHCTEMBI, UX B3auMojiericTue. Jemoncmpanyusn

Mopeinb ToJTOBHOTO MO3Ta YeJIoBeKa.

Jlabopamopuvle u npakmuueckue paoomot

[NanprieHocoBas mpoda U 0COOEHHOCTH IBWKCHUM, CBS3aHHBIX ¢ (YHKIHMSIMHU MO3KEYKA W CPEIHErO MO3ra.
Pedurexcer mpomonrosaroro u cpemxnero mo3ra. llITpuxoBoe pa3mpa)keHHUE KOXKH — TECT, OMPEISIISIONTII
M3MEHEHHE TOHyCa CHMITATHICCKOTO W MapacUMIATHICCKOTO OTICIIOB BETCTaTUBHON HEPBHOW CHCTEMBI IPH
pa3apaxkeHUH.

Paznmen 12. AnanuzaTopbI(S yacog)

AHanIM3aTopbl W OpraHbl YyBCTB. 3HAUYCHHE aHAIM3aTOPOB. JIOCTOBEPHOCTH IOJydaeMOW HHGOPMAIUH.
WNnnro3un m wxX KOppekius. 3pUTEIbHBIA aHanmu3atop. [lojokeHne W CTpoeHHe Iia3. Xom Jayded depes
mpo3pavnyio cpeny riasa. CtpoeHne W (QyHKOMM cetdaTkd. KopkoBas 4acTh 3pUTEIHLHOTO aHAIHM3aTopa.
bunokynspHoe 3penme. I[urmena 3penus. llpenympexneHwe TIIa3HBIX OOJIe3HEH, TpaBM TIJasa.
[Ipenynpexnaenne O6IU30pyKOCTH U nambHO30pKocTH. Koppekius 3perns. ClIyxoBol aHAIW3aTop. 3HAUCHHE
cinyxa. CTpoeHre u ()yHKIIMH Hapy>KHOTO, CPEHET0 M BHYTpeHHETo yxa. Penentops! ciayxa. KopkoBas gacts
CIIyXOBOr0 aHanuzaropa. ['uruena opranos ciyxa. [I[pyunHbBI TYTOYXOCTH U TIIYXOThI, UX MPEAYIPEKACHUE.
Oprasbl paBHOBECHS, KOXXHO-MBIINIEYHOW UYBCTBUTEIHLHOCTH, OOOHSHHS W BKyca M WX aHAJIM3AaTOPHI.
B3aumopeiicTBue aHanmu3aTopos.

Jemoncmpayusn

Mopenmun 1iaza w yxa. ONBITB, BEIABJSIONIHE (QYHKIAHA PAmy>KHOW O0OONOYKH, XpyCTalMKa, Iajouek H
KOJIOOYEK.

Jabopamopnbsie u npakmuyeckue pabomsot

OTBITHI, BRISBJISIONIAE WLIIO3WH, CBSA3aHHBIC C OMHOKYJISPHBIM 3pEHHUEM; a TakKKe 3PHUTEIbHBIC, CIyXOBBIC,
TaKTWIbHBIC WILTIO3UH; O0HAPYKEHUE CIIETIOTO IATHA; OTIPEICIICHIE OCTPOTHI CITyXa.

Pa3nen 13. Boicimiasi HepBHas AesitenbHOCTh. [loBenenne. [cuxuka(s uacos)

Bkiag oTedecTBEHHBIX YUCHBIX B pa3paOOTKy yUeHHS O BBICIIEH HepBHOH nestensHocTd. M. M. CeuenoB u Y.
I1. ITaBmoB. OTKpBITHE IEHTPAIBHOTO TOPMOXKEHHS. besycioBHBIE U ycloBHBIE pediiekchl. besycioBHoe U
YCIIOBHOE TOPMOXCHHE. 3aKOH B3aMMHOM WHAYKIIUU BO30YKICHHUSI-TOPMOXKEHUs. YdeHue A. A. YXTOMCKOTO
0 JIOMHHAaHTE.

BposxaeHHbBIE TPOrpaMMbl IIOBEACHHS: O€3yCI0BHbIC pedieKChl, HHCTUHKTHI, 3aneuaTiienue. [IpuoOpeTeHHbIC
MporpaMMBbI  TIOBEACHHS: YCIOBHBIE pPe(dIIEKCHl, pacCyIOovHasl IEATEIHHOCTh, NTWHAMHYECKHHA CTEPEOTHII.
Buonornueckue putmel. Con u 6onpcrBoBanue. Cramuu cHa. CHoBuaeHUs. OCOOCHHOCTH BBICIICH HEPBHOMN
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NeSITeTbHOCTH YelIOBeKa: Peyb U CO3HAHME, TPYAOBas AesTeNbHOCTh. [loTpedHOCTH MroAel u )KUBOTHBIX. Peup
KaK CPEJICTBO OOIICHMS M KaK CPEJICTBO OPraHU3aI[MK CBOETO MOBEICHUS. BHENIHSAS U BHYTpEeHHS peuyb. Poib
peuu B pa3BUTHU BBICIINX TICHXWUYeCKUX QyHKIMA. Oco3HAHHBIC IEHCTBUS M MHTYHIIUS.

[To3HaBaTenpHBIE MPOIECCHL: OUIYIIEHHWE, BOCIPHUITHE, MPEACTABICHNSA, aMITh, BOOOpaXeHHE, MBIIILICHHUE.
Bonesrsie nelicTBus, moOyauTENbHAS U TOPMO3HAs (YHKIUM BOJIU. BHyIIaeMOCTh M HETaTUBU3M. DMOIUU:
SMOIIMOHAIILHBIC PEAKIIMU, SIMOIIMOHAIBHEIE COCTOSHUS M YMOIIMOHANILHBIC OTHOIIIEHUS (4yBCcTBa). BHIMaHueE.
@OU3NONIOTHYECKHE OCHOBBI BHHMAHHUS, €Tr0 BHAbBI M OCHOBHBIE CBOHCTBa. [IpHUMHBI pacCEesTHHOCTH.
Bocnuranvne BHUMaHus, mamMATH, BOJW. Pa3BuTre HaOMOATENFHOCTH U MBIIIJICHUS. /leMoncmpayus
BesycnoBHbIe u yCIOBHBIE pedIeKChl YelloBeKa (M0 METOAY PEUYEBOTO MOAKpeIUieHUs). J[BoWCTBEHHBIC
n3o6paxenus. Mmmo3nn ycTaHOBKY. BhIOTHEHNE TECTOB Ha HaOMIOIaTENbHOCTh U BHUMAaHUE, IOTHYECKYIO U
MEXaHWYECKYIO NMaMsATh, KOHCEPBATU3M MBIIUICHUS U TIP.
Jabopamopnvie u npakmuyeckue pabomsot

BripaboTka HaBbIKa 3€pKajlbHOTO IMHCHEMa KaK TPUMEpP pa3pylmIeHUS CTaporo M BBIPAOOTKH HOBOTO
TUHAMAYECKOTO cTepeoTwna. M3MeHeHHe uYuncina Kojebanwmii o0pa3a yCEYCHHOH WHpPaMHIBI  IIPH
HETPOU3BOJILHOM, ITPOU3BOJIFHOM BHUMAHUU U MPU aKTHBHOHN pa0oTe C 00 BEKTOM.

Pa3nen 14. Kene3nl BHyTpeHHel cekpennu (3HIOKPUHHAS cucTeMa) (2 vaca)

JKenespl BHeNTHEH, BHYTPEHHEH U cMemaHHON cexperuu. CBOMCTBAa TOPMOHOB. B3anmmoelicTBre HEpBHOM H
ryMOpajabHON peryssiun. [IpoMeXyTOUHbIH MO3I M OpPraHbl SHAOKPUHHON CHUCTeMbI. ['OopMOHBI THodH3a U
IIUTOBUAHON J>KENe3bl, X BIUSHHE HA POCT M pa3BUTHE, OOMEH BEIISCTB. [ OPMOHBI TOJOBBEIX JKEJe3,
HAJIMOYEYHUKOB U MTOJKEITyI0UHOM xene3bl. [Ipuanael caxapHoro auabeta. [Jemoncmpanus

Mogenp 4eperna ¢ OTKHIHON KPBIIIKOM JjIs IOKa3a MECTOIOJOKEHHUS Turmodusa. Mojeinb ropTaHH ¢
IIUTOBUAHOM kese30ii. Moenb OYeK C HaIOYeUHUKaAMHU.

Pa3nen 15. UnauBuayajibHoe pa3BuTHE OpraHusma (5 yacos)

Kuznennsle 1MKIBI OpraHM3MoB. becmomoe u monoBoe pasmMHOXKeHHe. [IpenMyimecTBa MOJIOBOTO
pa3MHOXeHHUsI. MyKCKass M KCHCKas IMOJIOBbIe CHUCTeMbl. CriepMaTo30HIbl U SHUIEKICTKH. PoJb TOJIOBBIX
XpOMOCOM B OTIpe/ieNieHNH Toja Oyaymero pedenka. Menctpyauuu u nojuttonun. OOpa3oBaHie U pa3BUTHE
3apOJIbIIlia: OBYJISIIHS, OTUIOOTBOPEHHE SHIIEKIIETKH, YKPEIUICHHEe 3apoibliia B MaTke. Pa3Burue 3apopima u
mnoaa. bepeMeHHOCTh U pojibl. buoreneTnueckuii 3akoH I'ekkens—Mioinepa U NPUYMHBI OTCTYIUICHHS OT
Hero. BimsHre HapKOT@HHBIX BEIIECTB (Tabaka, aKorolis, HAPKOTHKOB) Ha PAa3BUTHUE U 3I0POBhE YCIOBEKA.
HacnenctBennsie W BpOKICHHBIE 3a00JeBaHWsA. 3a0oJieBaHMs, Tepemaromuecs mojaoBeiM Iytem: CIIA/I,
CUQHITHC U JIP.; UX MPODUITAKTHKA.

PazButne pebenka mocne poxneHus. HoBOpokAeHHBIH W TpydHOH pebeHOK, yxon 3a HuM. llomoBoe
co3peBaHue. buonoruueckas u coransHas 3peaocTb. Bpen paHHUX MOIOBBIX KOHTAKTOB U aDOPTOB.

Wuaueun u muaaocTs. TemnepamenT u xapakrep. CaMorno3zHaHue, 00IIeCTBEHHBIN 00pa3 )KU3HH,
MEXIINIHOCTHBIE OTHOIEeHH. CTaauy BXOXKACHUS JTMIHOCTH B rpymiy. MIHTepech, CKIIOHHOCTH,
cnocoOHoCTH. BBIOOp )KM3HEHHOTO MyTH.
Hemoncmpavyusn

Tectbl, onpeenstoiine TUN TeMrepaMmeHTa. Pezeps

BpeMeHN — 6 4acoB.

Coaepxxanne mporpaMmbl

buosorusi. BBenenne B 001y 01o0J10ruI0 9 Kiace

(70 yacos, 2 yaca B Hee10) BBeneHue

(3 uaca)

buonorus Hayka o >KMBOW Mpupoje. 3HaUCHUE OMOJIOTHICCKUX 3HAHUN B COBpeMeHHOU u3HH. [Ipodeccun,
CBsi3aHHBIE C Omoiormei. Meronsl mccnenoBanusi Omonorun. llonsTHe <« ku3Hb». COBpeMEHHBIE HAayYHBIC
MPENICTaBICHUs O CYyImHOCTH Jku3HU. CBOICTBA KHUBOrOo. YPOBHH OpraHH3allMd KUBOW TPUPOIBI.
Hemoncmpayuau

ITopTpeTsl y4eHbIX, BHECIINX 3HAYUTEIHHBIN BKJIA B Pa3BUTHE OMOIOTHYECKON HAYKH.

Pazgen 1. Moaekyasipublii ypoBenb (/0 uacog)

OOmas XapakTepUCTHKa MOJICKYJISIPHOTO YPOBHS OpraHu3anuu XuBoro. CocTaB, CTpOCHHE W (PYHKIUU
OpPraHWYECKUX BEIIECTB, BXOMAIINX B COCTAB KHBOTO: YTJIEBOABI, JUMH/BI, OCIKH, HyKICHHOBBIC KHUCIOTEHI,
AT® u apyrue opranuyeckue coenunenus. buonornueckue katanuzatopsl. Bupycel. Jemoncmpanusn

CXeMBbI CTPOCHHS MOJICKYJ XUMUYECKUX COCIMHECHUH, OTHOCSIIMXCS K OCHOBHBIM TPyIIaM OpraHHYECKUX
BEIIECTB.

Jlabopamopnule u npakmuyeckue paoomot

Pacmennenue nepokcuaa Bogopoa pepMeHTOM KaTalia3oi
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Paznen 2. Knerounnlii ypoBeHsb (/4 uacos)

OOmass XapakTepUCTHKa KIIETOYHOTO YPOBHS OpraHu3anmuu kuBoro. Kierka — CTpyKTypHas U
(YHKIMOHANBHAS CJMHUIIA KU3HU. MeTonbl u3ydeHus: KieTkd. OCHOBHBIE TIOJOKEHUS KIETOYHOU TEOPUH.
XUMHWYECKHH COCTaB KIETKH M ero NocTosHcTBO. CTpoeHue KieTkd. DYHKIUM OPTraHOWIOB KIETKH.
[Ipokapuotkl, 3ykapuoThl. XpOMOCOMHBIN HaOop kieTkn. OOMEH BEIIECTB W TpPEBpallleHUe SHEPTUN —
OCHOBA KHU3HEJACATEIPHOCTH KJICTKH. JHEPreTUYECKH OOMEH B KJIETKE KICTKH. A’pOOHOE M aHa’poOHOE
neIxaHue. PocT, pasBUTHE W )KM3HEHHBIA MUK KiIeTOK. OOIMMe MOHATHS O ACICHUN KIETKH (MHTO3, MEHO3).
ABTOTPO(dBI, TeTepOTPOPEHI.

Jlemoncmpayusn

Mopens KileTKH. MEKpoIipenapaThl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpOMOcoM. MojieH-aniinKaiuy,
WITIOCTPUPYIONIHE JeJICHUE KIETOK. Pacieruienue nepokcua BOIOpoia ¢ IoMOIIbI0 (PepMEHTOB,
COJICPIKAIIUXCS B JKUBBIX KIETKAX.

Jlabopamopuvie u npakmuueckue padomst PaccMmaTpuBaHuC

KIIETOK PACTEHUI U )KUBOTHBIX OJ] MUKPOCKOIIOM.

Pa3nen 3. OpranuzmenHslii ypoBeHsb (/3 uacos)

Becrionnoe u monoBoe pasmHOxkeHHe opraHm3MoB. Ilomosple kieTku. OrogoTBopeHue. VHIMBUAyabHOE
pa3BuTHe OpraHu3MoB. buorenerndeckuii 3axkoH. OCHOBHBIE 3aKOHOMEPHOCTH TIepefadd HacJeJICTBEHHON
nHpopmanun. ['eHeTnueckass HeMPEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH H3MEHYHBOCTH.
Hemoncmpavusn

MuxkpornpenapaTsl SHIEKIETKH U CTIEPMATO30H 1a )KUBOTHBIX.

Jlabopamopnwie u npakmuueckue padomst BriaBieHue

HW3MEHYUBOCTH OPTaHU3MOB.

Paznen 4. [lonyasinnoHHO-BUI0BOI ypoBeHbD (8 uacos)

Bun, ero kpurepun. Ctpykrypa Bugaa. Ilponcxoxxnenue BUAOB. Pa3BuTue 3BOJIOIHMOHHBIX NMpeNCTaBICHUH.
[Nomynsiums — »rneMeHTapHas eIWHHLA 3BOMIOUMH. bopp0a 3a CyliecTBOBaHME W E€CTECTBEHHBIH OTOOD.
DKoJIOTHS KaK HayKa. JKoJorudeckre (haKTOphl U yCIOBHUS CPEIIEI.

OCHOBHBIE TOJIOKEHUSI TEOPHH JBOIIONWH. JBIKYIIHE CHUIIBI ABOJIOLNHU: HACIEACTBEHHOCTh, N3MEHUYNBOCTb,
O0oppba 3a CylIeCTBOBaHME, €CTECTBEHHBIH o0TOOp. IlpucmocobmeHHOCTs M €€ OTHOCHUTENBHOCTb.
HckyccrBennsiit otoop. Cenekmust. OOpa3zoBaHre BUIOB — MHUKPOIBOIONHS. MaKpOIBOIIOIIHS.
Hemoncmpavusn

I'epOapuu, KOIIEKIMH, MOACTH, MYJISKH pacTeHUN U KUBOTHBIX. JKHUBbIE pacTeHus 1 )KUBOTHBIE. ['epOapun
KOJJICKIIMY, WUTIOCTPUPYIOIINE HW3MEHYMBOCTh, HACIEACTBEHHOCTh, MPHUCIIOCOOJICHHOCTh, PE3yIbTaThl
HCKYCCTBEHHOTO 0TOOpA.

Jlabopamopnsie u npakmuueckue padomul Vzydaenne

MOP(OJIOrHIECKOTO KpUTEPHS BUAA.

DKckypcuu

[IpranaBEl MHOTO0Opa3Ws BUAOB B IPUPO/IE.

Pa3ngen 5. JkocucTeMHBII YPOBEHB (6 ©acos)

Buonenos. Dxocucrema. buoreoneno3. B3aumocssss nomynsinuii B 6uoreoueHose. Llenun nuranus. O6meH
BEIIECTB, NIOTOK W TIpeBpaileHhe dHepruu B OuoreoreHosze. VIcKyccTBeHHBIE OHMOIEHO3BI. JKOJIOTHYECKas
CYKLIECCH.
Jemoncmpayusn

Konnexknnu, wumrocTpupyromue 3K0JIOTHIECKIe B3aNMOCBSI3M B OroreorieHo3ax. Moienn s3KocucTeM.
DKcKkypcuu broreoreHos.

Pa3nen 6.buocdepnsiii ypoBens (/1 uacog)

Buocdepa u ee cTpykTypa, CBOHCTBA, 3aKOHOMEPHOCTH. KpyroBOpOoT BEIIECTB M JHepruu B OHocdepe.
Okonoruueckre Kpu3uchl. OCHOBBI PalOHAIFHOTO MTPHPOIOTIOTH30BAHMS.

Bo3HUKHOBeHHE W pa3BUTHE KU3HU. B3rApl, TUIOTE3Bl M TEOPUM O TMPOUCXOXKICHUHM KU3HH. KpaTkas
WCTOPUS pa3BUTHSI OpraHudecKoro Mupa. JlokazaTenscTBa 3Bostouun. Jemoncmpayusn

Monenmu-anmmukanuun  «buocepa u  gemoex». OKaMEHENOCTH, OTHEYATKH, CKEJNETHl IMO3BOHOYHBIX
KUBOTHBIX.

Jabopamopnvie u npakmuyeckue pabomsot

N3ydeHne maneoHTONIOTHYECKUX JOKa3aTeIbCTB SBOIIIOLNH.

DKckypcuu

B kpaeBequeckuit My3el WM Ha TEOJOTHYECKOE OOHAKEHHE.
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Pe3epB Bpemenu — 6 yacon

TeMaTH4ecKoe ILIAaHUPOBAHHE 5 Ki1ace

Ne HaumeHnoBanue pasziena, TEMbl KommgectBo | Ilpaktudeckue | JlaGopaTopHbie | DKCKypCHH
/1 4acoB Ha paboThI padoThI
U3yYeHUE
pasnena,
TEMBI
1. | Pa3nmen: Beenenue 6 1 1
2. | Pazmen: KnetouHoe crpocHme 10 5
OpraHU3MOB
3. | Pasmen: IlapcTBo bakTepun 2
4. | Pazmen: lapctBo ['puObI 5 1
5. | Pazngen: LapctBo Pactenus 9 5
6. | O0oOIIeHNE 3HAHMI 2
HTroro: 34 1 11 1
TemaTnueckoe NJIaHNpoBaHMe 6 KIace
Ne | HazBanuepaszaena, Temsl, KomuuecrBo| Ilpaxktudeckue | JlabopatopHsl | DKCKypcuu
pasjl | comep:kaTeabHOM TMHUH 4acoB Ha paborsl ¢ paboTsl
ena H3y4YeHue
TEM pasnena,
Bl TEMBI
1. | Pazgen: Ctpoenue u 15 12
MHOT000pa3ue
MMOKPBITOCEMEHHBIX PACTECHUI
2. Paznen: )Kuzup pacrenuit 10 3
3. | Pazpmen: Knaccudukanus 6
pacTeHuit
4. Paznen: [Ipupoansie 3
coo01ecTBa
Hroro 34 15
TemaTnyeckoe niaHupoBanue 7 Kjaacc
No HaumenoBanue paznena, TeMbI KommuectBo | [paktuueckue | JlabopaTopHble | DKCKypcUn
/o 4acoB Ha paboTsI paboTsI
M3ydeHue
pasnena,
TEMBI
1. | Pasgen: Beenenme 1
2. | Pasnen: OMHOKIETOUHEIE 2 1
JKUBOTHBIE
3. | Paznen: IIpocTo ycTpoeHHBIE 3
0ECII03BOHOYHBIC
4. | Pasznmen: IlemoMuduecKkue JKUBOTHEIS 9 4 1
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5. | Pasmen: IlepBuaHOBOAHBIC 3 1
MTO3BOHOYHEIE
6. | Paszmen: [leppuuHOHA3eMHBIC 6 2
TI03BOHOYHEIC
7. | Pazgen: DBoMOIMS )KUBOTHOTO 9 4
MUpa
8. | Pa3gen: 3HaueHue >KUBOTHBIX B 1
MIPUPOJIE ¥ KU3HU YEIOBCKa
Hroro: 34 12 1
TemaTHueckoe NJIaHUpoBaHue § Kiaace
No HaumenoBanue paznena, TeMbI KommuectBo | [paktuueckue | JlabopaTopHble | DKCKypcUn
/o 4acoB Ha paboTsI paboTsI
U3y4YeHUe
pasnena,
TEMBI
1. | Pa3men: Beenenue 1
2. | Pazpen: Ilpoucxoxaenue 3
YenoBeKa
3. | Pazmen: Ctpoenue u GpyHKIUN 6
OpraHm3ma
4. | Pazmen: OnopHO-IBHTATEIbHAS 7 1
cucTemMa
5. | Paznmen: BayTpennss cpena 3
opranuzma
6. | Pasmen: KpoBeHocHas u 6 2
auMdaTudeckas cucrema
Pasnen: JlpIxaTesabpHasi cucTeMa 4 1
8. Paznen: [MumeBaputenbHas 7
cucremMa
9. | Pazmen: OOMeH BeliecTs u 3
SHEPTUU
10. | Pa3nen:ITokpoBHBIE OpTaHBI. 4
TepMmoperynsanus . Boinenenne
11. | Pa3znen: HepBHas cuctema 5
12. | Pazmen: AHanmu3aTopbl
13. | Pa3nen: Beiciias HepBHast 1
nesareabHOCTh. IloBenenue
TICUXWKA
14. | Pa3znen:)Kene3sl BHyTpEeHHEH 2
CeKpeluu (FHIOKPUHHAS
cucremMa)
15. | Pazgen: 14 WaauBuayambHOE 6
Pa3BUTHE OPraHU3MOB
Hroro: 68 5
TemaTnuyeckoe NIaHUpPoOBaHMe 9 Kiacce
Ne HaumenoBanue pasziena, TeMbl KommgectBo | Ilpaktuueckue | JlabopaTtopHbIe | DKCKYpCHH
/1 YacoB Ha padoThI padoThI
U3yYeHUE
paszena,
TEMBI
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1. | BBenenue 3
2. | Pazgen : MonmekynspHBIHA 10 1
YPOBEHb
3. | Pa3men: KnerouHslil ypoBEeHb 14 1
4. | Pazgen: Opranu3mMeHHBIN 13 6
YPOBEHb
5. | Pazmen: ITomysIimOHHOBHIOBOM 8 1
6. | Pazmen: DxocucTeMHBIN 6
7. | Pazmen: buochepHbrii 11
8. | [loBTOpenue 3
Hroro: 68 6 3

MarepuaabHO-TeXHHYECKOe o0ecredeHne 1 CIUIITHHbI

KoMIUIeKT 1eMOHCTPAIMOHHOTO U JIA0OPATOPHOTO 000PYIOBaHUS B COOTBETCTBUU C
nepeyHeM yuyeOHOro o0opya0BaHus 0 OMOJIOTUH JIJIi OCHOBHOM IIIKOJIBI, YTO MO3BOJISIET BBHIIIOJHUTH
MPAKTUIECKYIO YacTh MPOTPAMMEI (IEMOHCTPAIIMOHHBIE SKCTIEPUMEHTBI, ()POHTAIBHEIE OIBITHI,
nabopaTopHbIe PabOTHI).
Oo0uree odopynoBanme (Ouost0orus)
Hudposas maboparopust mo 6uoyIoruu (yIeHHIECKas)
OOecnieunBaeT BBIMOJHEHUE Ja0OPAaTOPHBIX pabdOT Ha ypoKax IO OMOJIOTMU B OCHOBHOMW ILKOJIE H
MPOEKTHO-UCCIIEA0BATEIBCKON IEATEIBHOCTH 00yYarOMINX CS.
Komrmiekranus: becipoBoiHON MyTbTHIATYHK IO OMOJIOTUU C 6-FOBCTPOSHHBIMU JATUNKAMH:
Jatuuk BaaxHoCTH ¢ quamna3zonoM usmepenus 0...100%
JlaTuMK OCBEIIEHHOCTH C JUarna3oHoM u3Mepenus He yxe uem oT 0 10180000 sk
Hatuuk pH ¢ nnanazonom uzmepenus e yxe yeM ot 0 1o 14 pH
JlaTuuk TeMIepatypsl ¢ [Mana3oHoOM U3MepeHus He yxe yeM oT -20 no+140C
JlaTyuk 3J€KTpONPOBOIUMOCTH C Juana3zoHaMu u3MepeHnus He yxe yem ot 0 1o 200 mxCwMm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM
JaTtuuk temmnepaTypbl OKpYyKarolled CpeApl ¢ AMAna30HOM H3MEpeHHs He yxke dyeMm oT -20 mo +40
Akceccyapsl:
Ka6ens USB coennuuTe1bHbIH
3apsigHOE yCTpOicTBO ¢ KabeneM miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adbopaTopuu
[udposas Buaeokamepa ¢ METAIUTMIECKUM IITATUBOM, paspenienne He menee 0,3 Mmukc
[Tporpammuoe obecnieueHue
[udposBass Buacokamepa ¢ METALIMYSCKAM INTATHBOM, paspemeHue He wMeHee 0,3 Mmukc
[TporpammHuoe obecnieueHue
Meroandeckue pekomeHaanuu He meHee 30 paboT
Hanuume pycckos3p4HOTO caiiTa MOAIEPKKU, HATUYKUE BUICOPOJIUKOB.
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