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MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI
KYPCA BUOJIOI'NH B 5-9 KJIACCAX
B PaMKaXx peruoHajJbHoOro npoekra «Touka pocra»

JINYHOCTHBIE pe3yJbTarbl:

ChopMUPOBAaHHOCTH MO3HABATEILHBIX MHTEPECOB W MOTHBOB, HAIIPABICHHBIX Ha H3yYCHHE
KUBOM TNPUPOJBI; MHTEUIEKTYaJIbHbIX YMEHUH (J10Ka3blBaTh, CTPOUTbH pPACCYKICHUS,
aHaJM3UPOBaTh, CPaBHUBATh, JIEJIaTh BBIBOABI M JIP.) 3CTETHYECKOTO BOCIPHUSATHS >KHUBBIX
00BEKTOB;

Oco3HaHnue MOTPEOHOCTH M TOTOBHOCTH K CamMOOOpa3OBaHHIO, B TOM YHCJIC W B paMKax
CaMOCTOﬂTeHBHOﬁ JCATCIIPHOCTH BHE IIKOJIBI,

3HaHI/I€ OCHOBHBIX HpI/IHIII/IHOB u HpaBI/IJI OTHOIICHUS K )KHBOﬁ HpI/IpOILC, OCHOB 3ZIOPOBOFO
00pasa »KHM3HH U 3J0POBbecOEpEraroIuX TEXHOIOTHIA;

OrleHKa KU3HEHHBIX CHTYallMil ¢ TOYKH 3pCHHUS 0e30macHOro o0pasa JKH3HH U COXPAHEHHUS
3JI0POBbSI;

q)OpMI/IpOBaHI/Ie 3KOJOTHUYECCKOT'O MBIIIJIICHUS: }’MGHI/IG OLICHUBATh CBOKO ACATCIBHOCTH U
MOCTYNKH JIPYTUX JIFOJCH C TOYKH 3PEHHsI OKPYKAlOIIEH cpeapl — TapaHTa XH3HA U
Onaromonyuuns ojaei Ha 3emie. o Oco3HaHHME CIMHCTBA W LEIOCTHOCTH OKPYIXKAIOIIErO
MUPa, BO3MOKHOCTH €T0 IMO3HAHHS U O0BSICHEHHS HA OCHOBE JIOCTHKCHHUI HAYKH.

MeranpeAMeTHBIMH  pe3yJbTaTaMH U3Y4YEeHUsS Kypca sBIsSeTcs (QOpMUPOBaHUE Y

00yyaroluXxcsl YHUBEPCAIbHBIX YUEOHBIX NEHCTBHIM:

ITo3naBarenbHbie YY /:

o

YMenue paboraTh C pa3HBIMH HCTOYHUKAMU WHQPOPMAIIUH, AaHATU3UPOBATH U OIICHUBATH
nH(popMaInio, Mpeodpa3oBhIBATH €€ U3 OJHON (HOPMBI B APYTYIO;

YMeHUEe COCTaBIATh TE3WUCHI, pa3jIMYHbIC BUABl IUIAHOB, CTPYKTYpHUPOBaTh YYCOHBIH
MaTepHaJl, 1aBaTh ONPeICIICHUS TIOHITH;

YMeHusT TpoOBOAWTH HAONIONCHUS, CTaBUTh DJIEMEHTAPHBIE SKCIEPUMEHTHI U OOBSICHAITH
MOJTYYEHHBIC PE3YIIbTATHI,

YMeHus cpaBHUBaTh U KJIACCU(UIIUPOBATH, CAMOCTOSATEIHHO BBIOUpPAsS KPUTEPUU IS
yKa3aHHBIX JJOTHYECKHUX OTepallnii;

Ymenue CTPOHTH JIOTUYECKHE paccyXIeHus, BKJTIOUAIOIITHE yCTaHOBJICHHE
MIPUYUHHOCIICCTBEHHBIX CBS3EH;

YMeHne co3maBaTh CXEMaTHYECKHE MOJICNN C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPHUCTHK
00BEKTOB;

YMeHus onpenensiTh BO3MOXKHBIE HCTOUHUKH HEOOXOTUMBIX CBEACHUH, MMPOU3BOANUTH TTOUCK

nH(pOpMalIUY, aHATU3UPOBATH U OLICHUBATH €€ T0CTOBEPHOCTb.
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PeryasituBubie YY /I

O YMeHHue OpraHu30BBIBATH CBOK) YUEOHYIO ACSITEILHOCTHO OMPEIENSTh 1e)Ib pa0O0ThI, CTABHUTH
3a/lauM, IJIAaHUPOBaTh — OMNPENENATH IOCIIEOBATEIbHOCTh JEHCTBUI M MPOTHO3UPOBATH
pe3ynbTaThl paboThl;

O YMEeHHS CaMOCTOSITEIbHO BBIJBUTaTh BAPUAHTHI PEILICHUS MTOCTaBICHHBIX 3a]1a4, MPEABUICTh
KOHEYHBIE Pe3y/IbTaThl, BRIOUPATh CPEICTBA JTOCTIIKCHUS 1EIIH;

o Ymenus paboTarh MO IUIaHY, CBEPSATh CBOM ACWCTBHSI C IENBI0 U TPH HEOOXOAUMOCTH
HCIIPABIIATH OIMIUOKU CaMOCTOSITEIIHLHO;

o Bnanenne ocHOBaMU CaMOKOHTPOJISI M CAMOOLIEHKH MPUHSTHS PEUICHUN M OCYIIECTBICHUS

OCO3HAHHOTO BHIOOPA B y4eOHOI U MO3HABATEIHLHOMN EATEIIEHOCTH.

KommyHukatuBuble YY/I: o VYmeHus ciaymars M BCTynaTb B JHaJIOr, Yy4yacTBOBaTh B
KOJIJIEKTUBHOM O0CY)XJIECHUM IIPOOIIeM;

O YMEHMS MHTEIpUPOBATHCA U CTPOUTH IPOJYKTUBHOE B3aUMOJEHUCTBUE CO CBEPCTHUKAMHU U
B3POCIIBIMU;

o YMeHHs aicKBaTHO HCIIOJIb30BaTh PpCYCBLIC CpeACTBA I JUCKYCCUH U apTyMCHTAlUN cBoOcH
MO3UIHUHU, CPpABHUBATHL TOYKU 3PCHHA, APrYMCHTHPOBATH CBONO TOYKY 3PCHUA, OTCTAUBATDH
CBOIO ITO3HIIHIO.

IIpeaMeTHbIE pe3yabTaThI
PA3JIEJI  ’KuBble OpraHu3Msbl

5 KkJaace

Buinycknuk nayyumcsa:

XapakTepru30BaTh OCOOCHHOCTH CTPOCHHUS U TMPOLIECCOB )KU3HEAEATETLHOCTH - KIIETOK PACTCHHH,
Oaktepuii, prOOB

[TpuMeHATH METO bl OMOIOTUYECKOI HAyKH JUI U3YUEHHs! KJIIETOK: U OOBSICHATh UX PE3yJIbTaThl,
Mcrnonp30BaTh COCTaBISIONIAE HCCIEIOBATENILCKON W TMPOEKTHOW JEATENFHOCTH M0 HW3YyYCHHIO
rpubOB U pacTeHHI ;

OpueHTHPOBATHCS B CUCTEME MTO3HABATEIbHBIX IEHHOCTEN: OLIEHUBATh HWH(POPMAIIHIO,

MOJTyYaeMYyI0 M3 Pa3HBIX HCTOYHHKOB.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMBCA

CobOmonate mpaBwiia paboTel B KaOuHeTe Ouonoruu, ¢ OWOJIOTMYECKUMHU MpubopaMu U
UHCTPYMEHTAMH;

Vcnonb30BaTh NpUEMbl OKa3aHUs TIEPBOM MOMOILM MPU OTPABJICHUU SITOBUTHIMUA T'PUOAMHU.

Brienste acreTndeckue 0CoOOEHHOCTH OOBEKTOB KUBOM MpUpoabl; Haxomautsb

uHpopMaIuio o rpudax, 6aKTepusX U paCTCHUAX B HAYUHO-

MOMYJISIPHOI TUTEepaType, OMOIOTHYECKUX CIOBAPSIX U CIIPABOYHHMKAX, AHATU3UPOBATH, OI[CHUBATH
e€ U IepeBOIUTH U3 OTHOW (OPMBI B IPYTYIO;



6 kJyacc

Buvinycknuk nayuumcs:

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHMSI M MPOLECCOB >KU3HENEATEIbHOCTH OHOJIOTHYECKUX
O0OBEKTOB - PACTEHHI, UX MPAKTUYECKYIO 3HAUUMOCTH;

[TpuMeHATh METOJBI OMOJOTUYECKON HAyKW JAJS M3Y4YCHUs PACTEHH: MPOBOIUTH HAOIIOJCHHS 3a
KUBBIMU OPTraHU3MaMH, CTaBUThb HECIIOKHbIE OHOJOTHYECKHE ASKCIHEPUMEHTHI M  OOBSCHATH MX
pe3ybTaThl, ONUCHIBATH OMOJIOTHYECKHE OOBEKTHI U TPOILIECCHI;

Mcnonb30BaTh COCTaBISIOMIME HCCIEIOBATENLCKOM W MPOEKTHOW JEATEIBHOCTH MO H3YYECHHUIO
pacTteHuii (IpUBOJUTH JI0KA3aTENbCTBA, KIACCU(PUIIUPOBATH, CPABHUBATD, BBISBIIATH B3aMOCBS3H);
Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbCA

Cobmonate mpaBmiia paboTel B KaOuHeTe OWonoruu, ¢ OWOJIOTUYECKUMHU MpHOOpaMu U
WHCTPYMEHTAMHU;

Vcnonp30BaTh MpUEMBbl OKa3aHUs TIEPBOM TOMOIIU TPU OTPABJICHUU SITOBUTHIMH PACTCHUSIMH,
paboThI ¢ ONpEeNeNUTENSIMU PACTCHNN; BBIPAIIMBAHUS U PA3MHOXKECHHUS KYJIbTYPHBIX

pacTeHui;

Bbienars screTnueckue 0COOCHHOCTH 00BEKTOB YKUBOM MPHUPOJIBI;

Oco3HaHHO cOOMI0AATh OCHOBHBIE MPUHITUIIBI U TPABUJIA OTHOLIEHUS K KUBOU MPUPOJIE;

Haxoauts nHpopMaIuio o pacTeHUsIX B HAYYHO-TIOMYJISIPHOM TUTeparype, OMOIOTHYECKUX CIIOBAPSAX
U CIPAaBOYHHKAX, aHAJM3UPOBATh, OLICHUBATH €€ U TIEPEBOUTH U3 OAHOM (POPMBI B IPYTYIO; B CBOUX
JEHCTBUIX U TIOCTYIKaX MO OTHOLIEHHIO K )KMBOU IPUPO/IE.

BbiOupath 1eeBble U CMBICIOBbIE YCTAaHOBKM B CBOMX JEMCTBUSAX M MOCTYIKaxX MO OTHOIIEHHUIO K
YKABOU MPUPOJIE.

7 kJ1acc

Bovinycknuk naywumesn:

XapakTepu30BaTh OCOOCHHOCTH CTPOEHHMS U TPOLIECCOB >KU3HENESITEIbHOCTH OMOJIOTHYECKUX
00BEKTOB — KUBOTHBIX UX NMPAKTUUYECKYIO 3HAUUMOCTb;

[IpuMeHsTh METOJbl OMONOTMYECKON HAayKH JUIsl U3YYEHHUS >KUBOTHBIX: NMPOBOJUTH HAONIO/EHUS 3a
KMBBIMH OpraHM3MaMM, CTaBUTb HECJIOKHbIE OHOJOTMUYECKHE SKCIIEPUMEHTBl U OOBSICHATh MX
pe3yJIbTaThl, ONMUCHIBATh OMOJIOrHYECKEe OOBEKTHI U IPOLIECCHI;

Hcnonb30BaTh COCTaBIISIIOIIME KCCIEAOBATENbCKOM M MPOEKTHOM JEeATENIbHOCTH MO >KUBOTHBIX
(IpUBOIUTH JJOKA3aTENbCTBA, KIACCU(PUIIMPOBAThH, CPABHUBATH, BBISBIIATH B3AUMOCBS3H);
OpueHTHPOBATECS B CHUCTEME IO3HABATENIBHBIX IIEHHOCTEH: OIEHMBATh WH(OPMAIMIO O >KHUBBIX
OpraHMs3Max, IOJIy4aeMyl0 H3 pa3HbIX HCTOYHHMKOB; IIOCIEACTBHS JAEATEIBHOCTH YEJIOBEKa B
MIPUPOJIE.

BoinyckHUK noayuum 603mM0X4CHOCHIb HAYHUMbCA

Cobmonate mpaBwia paboTel B KaOuHeTe Ouonoruu, ¢ OWOJIOTMYECKUMHU MpuOOpaMu U
UHCTPYMEHTAMH;

Hcnonp30BaTh NpUEMBl OKa3aHMs IE€PBOM IOMOIIM IPU YKycaX JKHBOTHBIX; BBIpAIllMBaHM
JOMalTHUX KUBOTHBIX;

Oco3HaHHO CcOONIOaTh OCHOBHBIE MPUHIMIIBI M IpaBWja OTHOLIEHMS K >KUBOM HpUPOAE;
OpueHTHPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U LEHHOCTEH MO0 OTHOUICHUIO K OOBEKTaM >KHUBOM
HIPUPOJBI (TPU3HAHKE BBICOKON IIEHHOCTU JKU3HU BO BCEX €€ MPOSABICHUAX, IKOJOTHIECKOE
CO3HaHUE, YMOLMOHAIBHO-LIEHHOCTHOE OTHOIIEHUE K 00bEKTaM KUBOU IPUPObI);

HaxonnuTes nH(OpMaIuio o )xMBOTHBIX B HAYYHO-IIOILYJIIPHOH JIUTEpAType, CIPaBOYHUKAX,
aHAJIM3UPOBATh, OLIEHUBATD €€ U MEPEBOIUTH U3 OIHOM (HhOpMBI B Apyryto; BriOupath
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IIEJIEBBIC M CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX M IMOCTYIKAX MO OTHOIIEHHUIO K
YKUBOU MPUPO/IE.
Pa3znes YesioBek U ero 310poBbs

8 KkJ1acc

Buinycknuk nayyumcsa:

XapakTepu30BaTh OCOOCHHOCTH CTPOCHHS U TPOLECCOB >KU3HENCSITEIBHOCTH OHMOJIOTHYECKUX

00BEKTOB — KHMBOTHBIX UX IPAKTUYECKYIO 3HAUUMOCTb;

ITpuMeHATH METO bl OMOJIOTUYECKOM HAayKH MIPU N3yUYEHHH OpraHHW3Ma 4eJI0BeKa: IIPOBOJUTh

HAOJIOACHNUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma, H3MEPEHHsI, CTABUTH HECTIOXKHBIE

OMOJIOTNYECKHE YKCTIEPUMEHTHI U OOBACHATH UX PE3yJIbTATHI,

Vcnonb30BaTh COCTaBISIOIINE MCCIENOBATEIbCKOM M IMPOEKTHOW JEATEIBHOCTH IO HU3YYCHMIO

OpraHM3Ma uYeloBeKa: IPUBOAMTH JOKAa3aTEIbCTBA POJCTBA YEJIOBEKAa C MIIEKOMUTAIOIIUMU

KUBOTHBIMH,

CpaBHMBATh KIETKH, TKaHM, IPOLECCHl >KU3HEIESITEIbHOCTH OpraHu3Ma YelOBeKa; BbIABIATH

B3aMMOCBSI3U MEXIY OCOOCHHOCTSMHU CTPOEHHUS KJIETOK, TKaHEeil, OpraHoB, CUCTEM OpPIaHOB M MX

GyHKIUAMUY;

OpueHTHPOBATHCS B CHCTEME ITO3HABATENBHBIX IIEHHOCTEH OlEHUBATh WH(POPMALNI0 00 OpraHu3Me

YeJIOBEKa, IOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB, MOCJIEJICTBHS BIMSHHUA (PAKTOPOB pHUCKA Ha

3JI0pOBbE YEJIOBEKA.

Boinycknuk nonyuum 603M0M#CHOCHIb HAYUUMBCA:

* HCIIOJIB30BATh Ha MPAKTHUKE MPUEMBI OKa3aHUS MEPBOW MOMOIIU MPHU MPOCTYAHBIX 3a00JI€BaHUSX,
0orax, 0OMOPOXEHHUAX, TPABMaX, CIIACEHUH  YTOMAIOLIET0 pallMOHAIILHOW OpraHu3aluu Tpyaa u
OTJIbIXa; IPOBEACHMS HAOIIOIEHUH 32 COCTOSSHUEM COOCTBEHHOI'O OpraHU3Ma;

* BBIJEJISATh AICTETUYECKUE TOCTONHCTBA YEJIOBEUECKOI0 TEJIa;

* peaJin30BbIBaTh YCTAHOBKH 3/J0POBOr0 00pa3a KHU3HU;

* OPUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM M LIEHHOCTEW MO OTHOLICHHIO K COOCTBEHHOMY
3JI0POBBIO U 3JOPOBBIO JAPYTHUX JIIOJEH;

* HaXOJIUTh B y4eOHON M HAYYHO-TIOMYJISIPHOM JuTepaType uHpopMaluioo 00 opraHu3Me 4eJoBeKa,
oopMIIATH €€ B BUJIE YCTHBIX COOOIIEHUH, TOKIa10B, pedepaToB, MPE3EHTAlMN; ¢ aHAIU3UPOBAThH
Y OLIEHUBATh LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JACUCTBUSIX U MOCTYNKAX MO OTHOIIEHHUIO
K 370pPOBBIO CBOEMY M OKPYKAIOUIMX; MOCIEICTBHS BIMAHUSA (DAKTOPOB pUCKA HA 3]0POBbHE
4eJI0BEKa.

PA3JIEJI OO0mme 6Mo10ru4ecKue 3aKOHOMEPHOCTH
9 kaacc Boinycknuk
Hayuumcs:
XapakTepHu30BaTh 00IMe OMOJOTHUECKUE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAYUMOCTb;
[IpumeHsITh  METOMBI OMO0JIOTHYEeCKOI HayKd Ul U3Y4EeHUs 00ImMx
OMOJIOrMYEeCKHX 3aKOHOMEPHOCTEN: HAOI01aTh M OMUCHIBATh KJIETKU Ha TOTOBBIX MUKpOIIpenaparax,
9KOCUCTEMBI CBOEH MECTHOCTH;
Hcnonbs30BaTh COCTABIAIOIINE UCCIEA0BATEIBCKON U IIPOEKTHOM ACSATEIBHOCTH 110 U3YYECHUIO
00ImKX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KHBON MPUPOJIE;
[TpuBOANTH TOKA3aTENBCTBA HEOOXOAUMOCTH 3AIIUTHI OKPYKAIOIIEH Cpebl;
Briensate OTJINYUTEIIbHBIE IIPU3HAKU JKUBBIX OpraHuU3MOB; CYILECTBEHHbIE
MPU3HAKH OMOJIOTUYECKUX CUCTEM U OMOJIOTUYECKUX MPOLIECCOB;
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OpueHTHpOBaTbC B CUCTEME I[I03HABATEIbHBIX I[IEHHOCTEH: OlEHUBaTh HWHGOPMALUIO O
NeSITeIbHOCTH YEeJIOBEKA B MPUPOJIE, MOTYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB; AHAIU3UPOBATH
Y OIICHUBATH MOCJIEACTBUS JICSITEIILHOCTU YEJIOBEKA B IPUPOIE

Boinycknuk noayuum 603M0MCHOCHIb HAYUUMbCA .

BbigBurath rumote3sl 0 BO3MOMKHBIX IMOCIEACTBHUSIX JACATEIBHOCTH YEJIOBEKA B IKOCHUCTEMAx H
ouocdepe;

ApryMEHTHpOBaTh CBOIO TOYKY 3PCHHS B XOJ€ JAMCKYCCHH 110 OOCYXICHHIO TIJI00AIbHBIX
IKOJIOTUIECKUX TPOOIIEM.

AHaIM3UpOBaTh U OLICHUBATH IICJICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSIX M IOCTYIKax
M0 OTHOIICHHIO K 3JO0POBBIO CBOCMY U OKPYXAIOMUX, MOCICACTBUA BIUSAHUA (baKTOpOB pHUCKa Ha
3/I0POBBE YEIOBEKA.

OpHUEeHTHPOBATHCSI B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH MO OTHOIICHUIO K 00OBbEKTaM >KUBOU
npuponbl (MPU3HAHKE BBICOKOM IICHHOCTH >KHM3HH BO BCEX €€ MPOSIBICHHUSAX, HKOJIOTHYECKOE
CO3HaHHUE, YMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHE K 00bEKTaM KUBOM IPUPO/IBI);

BriOupath 11€71€Bble M CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBUSIX M MOCTYMKAaxX MO OTHOIIEHHUIO K
JKUBOW MPUPOJIE.

Copaepxanne nporpaMmmsl buosnorus.

BakTtepuu. I'pudnl. Pactenns. 5 kiaacc

(35 yacos, 1 yac B HeJe/T10)

Beenenne (6 uacos)

Buonorust — Hayka o >xuBoi mpupoae. Mertozapl uccienoBanus B Ouonorun. LlapcTBa Oaxrepuii, rpubos,
pacTeHHid M XMBOTHBIX. OTIMYUTEIbHbIE NPU3HAKK XUBOTO M HEXHBOro. CBs3b OPraHU3MOB CO CpeNOM
oburanus. B3auMocBs3p OpraHu3MoB B Mpupojae. ODKoJormdeckne (GakTOpbl U WX BIHMSHUE Ha JKUBBIC
OpraHu3Mbl. BnusiHue 1esTeIbHOCTH YenoBeKa Ha IPUPOLY, €€ OXpaHa.

Jlabopamopuvle u npakmuueckue padoonvt

denonornueckrie HaOMIOICHNS 32 CE30HHBIMH U3MEHEHUsIMU B TIpHpo/ie. BeaeHne qHeBHNKA HAOIOJCHHH.
IKckypeuu

MHoroo0pa3zue KUBBIX OPraHM3MOB, OCCHHUE SBJICHUS B )KU3HHU PACTCHHUN M KUBOTHBIX.

Pa3znen 1. Knerounoe crpoenne opranu3mos (/0 uacog)

YCTpoHCTBO yBENMYUTENBHBIX TPUOOpPOB (JIyma, cBeTOBOW MHKpockomn). KieTka u ee crpoeHue: oboiouka,
UTOIIa3Ma, AP0, BaKyOlH, TUAcTHAbL. JKHW3HENeATeNbHOCTh KJIETKH: MOCTYIUIEHHE BEIIECTB B KIETKY
(npIxaHue, MUTaHUE), POCT, Pa3BUTUE U AeJIeHUE KIETKH. [loHsATHE «TKaHbY.

Hemoncmpayuu

Mukponpenapartsl pa3IUuHbIX PACTUTEIBHBIX TKAHEH.

Jabopamopnsie u npakmuueckue padomot

YcTpoiicTBO Jynmbel W CBETOBOTO MHUKpockoma. llpaBuma paboTsl ¢ HUMH. M3ydeHne KIETOK pPacTeHHs C
MTOMOIIBIO JTYTIBI.

[IpuroroBienne npenapara KOKHUIBI YEITyH JTyKa, paCCMaTPUBAaHUE €T0 MOJI MUKPOCKOTIOM.

[IpuroToBieHue npenaparos U paccMaTpUBaHUE O] MUKPOCKOIIOM IIJIACTU B KJIETKaX JHCTa 3JI0A€EH, IJI0A0B
TOMATOB, pSIOMHBI, ITUTIOBHHUKA.

[IpuroToBieHue npenapara U pacCMaTpUBaHUE 110 MUKPOCKOIIOM ABMXKEHHUS LIUTOIJIa3Mbl B KJIETKaX JHUCTa
O/EH.

PaccmarpuBanue 1107 MUKPOCKOIIOM I'OTOBBIX MUKPOIIPEAPaTOB Pa3IMYHbIX PACTUTEIbHBIX TKAaHEH.

Pasgea 2. ITapcreo Bakrepuu. IlapcrBo I'pudni(7 uacos)



CtpoeHue ¥ Xu3HenesITeNbHOCTh OakTepuil. PasmHOXkeHe OakTepuii. bakTepun, uX pojb B MIPUPOJE U KU3HU
yenoBeka. PasHooOpasue GakTepuii, NX pacIpoCTpaHEHUE B IPUPOIE.

I'pubbl. OOmiast xapakTepucTHKa TpuOOB, WX CTPOCHHE W KHU3HeAesTelnbHOCTh. lllnsAmouHble TPHOBL
CoemoOHBIE W smoBHTHIE TpuOBL IlpaBmima cOopa chemoOHBIX TpHOOB W WX oxpaHa. [IpodumakTrka
oTpaBneHusi rpudbamu. [posxoku, miecHeBble rpuObl. ['pubbi-mapasutel. Ponas rpuboB B mpHUpoAe U KU3HH
YeJloBeKa.
Hemoncmpavusn

MyJsDKM TIIOAOBBIX TNl UIISIMOYHBIX TpuOoB. HaTypanbHbie 00BEKTHI (TPYTOBHK, piKaBUMHA, TOJIOBHS,
CIIOPBIHBSA).
Jlabopamopnvie u npakmuueckue pabomel

CTpoeHue MI0A0BBIX TEN UUISIMOYHBIX TPUOOB.

Crpoenue muecHeBoro rpuda Mmykopa. CTpoeHue qposoKel.

Pasznea 3. LHapcrBo Pacrenns (9 vacos)

Pacrenms. boranmka — Hayka o pacteHusx. Metoasl u3ydeHus pacteHuid. OOmIas XapakTepHCTHKa
pacTUTEIBHOTO IapcTBa. MHOrOooOpasue pacTeHHUIA, X CBsI3b CO cpelioii oouTanus. Ponb B Onochepe. OxpaHa
pacTeHu.

OcHOBHBIE TPYIIBI pacCTeHUH (BOJOPOCIIH, MXH, XBOIIH, TUIAYHbI, TAIIOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBLIE).
Bogopocin. Muoroo6pasue Bomopocneit. Cpema oburtanust Bojopocieit. CTpoeHHre OTHOKIETOYHBIX U
MHOT'OKJIETOYHBIX BoJIOpocieid. Poibs Bomopocieil B mpupoe U )KU3HU YETIOBEKa, OXpaHa BOJIOPOCIEH.
JlnmaifHuky, UX CTPOEHHUE, pa3HOOOpas3ue, cpefa oOuTaHus. 3HaUeHHE B IPUPOJIE U )KU3HU YEJIOBEKa.

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

[ManopoTHHKH, XBOLIM, IUIAYHBI, UX CTPOCHUE, MHOTOOOpasue, cpeia OOMTaHMs, pOJb B MPUPOJE M JKU3HU
YeJIOBEKa, OXpaHa.

lonocemennsle, nx cTpoenue u pasHoodpasue. Cpena oduranus. PacnpocTpaHeHne ToJI0OCEMEHHBIX, 3HAYSHNE
B IIPUPOJIE ¥ XKHU3HM YEIOBEKA, UX OXpaHa.

LIBeTKOBBIE pacTeHUsl, UX CTpOeHHE U MHOTooOpasue. Cpena oOuTaHus. 3HaYEHHE I[BETKOBBIX B MPUpPONE U
XKHU3HH 4EJIOBEKA.

ITpoucxoxnenue pacteHuil. OCHOBHBIE STalbl Pa3BUTUSL PACTUTEIILHOIO MHPA.
Jemoncmpayusn

I'epGapHbie sK3eMILISAPhI pacTeHui. OTIEYaTKH UCKOIAeMbIX PAaCTCHUM.

Jlabopamopnwie u npakmuueckue padomot CTpOCHUE 3ETCHBIX

BOJIOPOCIIEH.

Crpoenue mMxa (Ha MECTHBIX BUJIAX).

Crpoenue criopoHocsiero xsoua. CTpoeHHe CIIOPOHOCALIET0 MAlOPOTHHKA.

CrpoeHue XBOM 1 HIMIIEK XBOMHBIX (Ha MPUMEpPE MECTHBIX BHIOB).

Pe3epBHoe Bpemsa— 3 yaca

Copaeprxanue NporpaMMbl

Buosiorusi. MHorooopasme nokpbIToOCEMEHHbIX pacTeHMii. 6 KJacc

(35 yacoB, 1 yac B HejeJI10)

Paznen 1. CTpoenne 1 MHOT000pa3ue MOKPHITOCEMEHHBIX pacTenuii (/4 uacos)

CtpoeHue ceMsiH OHONOJBHBIX M JABYIOJBHBIX pacTeHUH. Buapl KOpHEH W THUIBI KOPHEBBIX CHCTEM. 3OHBI
(ygactku) KopHA. BuonsMeHeHNs! KOpHEH.

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

Bremnee ctpoenue nucra. Knerounoe crpoenue nucta. BunonsmMeHeHus TUCTHEB.

Crpoenue crebiss. MHOrooOpasue credneil. Bumonsmenenus mooeros.

IIBerok u ero crpoenue. Cousernsa. [lmoxsl m ux kimaccudukanus. PacmpocTpaneHne IMmIoIoB M CeMsH.
Jlemoncmpayusn



BremrHee u BHyTpeHHee cTpoeHUs KOpHs. CTpOeHUE TI0UeK (BETeTATUBHOMN M TeHEPATUBHOW) M PACIIONIOKCHHE
nx Ha crebmne. Ctpoerne nmcra. Makpo- u MUKpocTpoeHHe ctebmnsi. Pasnmuunpie Bumel coupetnit. Cyxue u
COYHBIE TUTO/IBI.

Jlabopamopnvie u npakmuueckue padomut

Crpoenue ceMsH ABYIOIBHBIX U OJHOIOJBHBIX PACTECHHA.

Buner kopreii. Ctep)xHeBasi © MOYKOBaTasi KOPHEBBIE CUCTEMEI.

KopneBoit uexnuk u KopHeBbIe BOIOCKH. CTpOSHUE TTOYEK.

Pacnonoxxenue novek Ha ctebie. BHyTpeHHee CTpoeHHe BETKH JepeBa.

Bunonsmenennsie moderu (KopHeBHUIIe, KITyOeHb, TykoBuia). CTpoeHne IIBETKA.

Pasznuunbie Bunb conBeTnii. MHOTOOOpAa3He CyXuX U COYHBIX ITJIOJOB.

Pazgen 2. ’Kusub pacrennii (/0 uacos)

OCHOBHBIE TIPOIIECCHl JKHM3HENESATENbHOCTH (IIUTaHWE, JbIXaHWe, OOMEH BEIIeCTB, pPOCT, pPa3BHUTHE,
Pa3MHOXKEHHE).

MuHepanbHOe M BO3AylIHOe nuTaHue pacteHuil. dortocunre3. Jlpixanue pactenuidl. McmapeHue BOJIBL.
Jlucronan. [lepenBukeHre BOABI W MUTATEIBHBIX BEIISCTB B pacTeHuu. lIpopactanme cemsH. CrocoObl
pa3MHOXEHHUSI pacTeHuil. Pa3MHOXXEHUE CHOPOBBIX pacTeHU. Pa3MHOKEHHE TOJOCEMEHHBIX PACTEHUI.
[TomoBoe u Oecrornoe (BereTaTHBHOE) pa3MHOKEHHUE MMOKPBHITOCEMEHHBIX pacTeHuil. /Jemoncmpauusn

OMmBITH, TOKA3BIBAIOIINE 3HAYEHUE BOJIBI, BO3MIyXa U TEIJIa JJIsl MPOpPACTaHUS CEMSH; MUTAaHUE MPOPOCTKOB
3aImacHBIMH BEIIECTBAMH CEMEHH; TIOTYUYSHHE BBITSKKH XJIOPO(DUILIA; MOTJIONICHNE PACTEHUSAMHU YTIEKUCIOTO
ra3a W BBIJENIEHHE KHUCIOpOIa Ha CBETy; OO0pa3oBaHWE KpaxMmala; IbIXaHWe PacTEHHUH;, HCIApPEHHUE BOIBI
JIUCTHSIMHY;, TIEPEIIBUKCHUE OPTraHUYCSCKUX BEIIECTB 10 JIy0Y.

Jlabopamopnvie u npakmuueckue padoonot

[TepeaBuxeHne BOIBI © MUHEPATHHBIX BEIIECTB IO JPEBECHHE.

BereraruBHOE pazMHOKEHHE KOMHATHBIX PACTCHUH.

Onpenenenne BCXOKECTH CEMSH PACTEHHIA U MX TIOCEB.

IKckypeuu

3uUMHUE SIBJICHUS B )KU3HU PACTCHUM.

Paznen 3. Kinaccudmkanus pacrenuii (6 uacos)

OcCHOBHBIE CHCTEMaTH4YeCKHe KaTerOpHH: BH[, pOJl, CEMEWCTBO, KJacc, OTJEN, IapCTBO. 3HAKOMCTBO C
KJIACCU(UKAIMEH [IBETKOBBIX PACTCHUH.

Knacc JIBynonbHble pacteHus. Mopdonormueckas xapakrepuctuka 3—4 ceMelcTB (C y4eToM MeECTHBIX
YCIIOBUH).

Kiacc OnmnomonsHbie pacteHus. Mopdomornyeckas XxapakTepUCTUKA 3JIaKOB U JTMIICHHBIX.

Baxueiiiiue  CeIbCKOXO3SIMCTBEHHBIE pacrenus, OMOJIOTHYECKHE OCHOBBI 1504
BBIpAI[MBAHUS W HAPOIHOXO3SHCTBEHHOE 3HaueHue. (BbI0Op 00BEKTOB 3aBHCHUT OT CIICIHAIM3AIMH
pacTEeHNEBOCTBA B KaX0H KOHKPETHON MECTHOCTH. )

Hemoncmpanyusn

JKuBbIe 1 TepOapHbIe pacTeHVsI, pAOHUPOBAHHBIE COPTa BAKHEHIIINX CETbCKOXO3IHCTBEHHBIX PACTCHUH.
Jlabopamopnsle u npakmuyeckue padomol

BrisBieHre MPU3HAKOB CEeMENCTBA 10 BHELIHEMY CTPOCHHIO PACTEHUU.

DKckypcuu

O3HaKOMIIEHHE C BBIPALIMBAHUEM PACTEHUH B 3aIUILIEHHOM T'PYHTE.

Pasnen 4. Ipupoausie coodiectBa (3 uaca)

B3anMocBs3p pactenmii ¢ npyrumu opranm3mamu. CuM6mo3. IlapasutinsM. PacturensHbIe coOOIIecTBa M MX
THIIBL.

PasButHe W cMeHa pacCTHTEIBHBIX COOOIIECTB. BiusHHE NEATENHHOCTH 4YEIOBEKa HA PACTHTCIBHBIC
COOOIIECTBA U BIMSHHUE TPUPOTHON CPEJIbl Ha YEIOBEKA.
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DKcKkypcuu
[TpupomHoe coobiecTBO U YeaoBek. DEHONIOTHYeCKUe HAOMIOACHNS 32 BECCHHUMHU SBJICHHUSIMHA B IPUPOJTHBIX
coobmecTBax. Pe3epB Bpemenu — 2 yaca.

Coaep:kanue NporpaMMal

Buoaorus. ’KusorHbie. 7 Kiacc.
(35 gacos, 1 gac B HenEIO)

BBenenne (2 uaca)MHorooOpasue J>KUBOTHBIX M HX cucTeMarnka. OCOOCHHOCTH CTPOCHHS
OpraHus3ma >KUBOTHBIX.

Jlabopamopnasa paboma Vizyuenue MHOrooOpa3uaTKaHe )KUBOTHOTO.

IKcKypcus

MHuoroo6pasue >KUBOTHBIX

Pa3znen 1. OqHoK/IeTOYHBbIE JKUBOTHBIE (2 yaca)

[TonuapctBo  Onnokinerounsie  (IIpocteitmme). Pa3HooOpasme W 3HaueHUE MPOCTEHINUX.
Jlabopamopuasa paboma

N3ydeHue cTpoeHus U nepeABKEHNS OJTHOKIETOYHBIX JKUBOTHBIX

Pa3nea 2. IIpocTo ycTpoeHHble 0ecnio3BOHOYHBIE (3 Haca)

Tun Kumeunononoctuele. MHoOroodpasue M 3Ha4eHHME KUIIEUYHOMOJOCTHBIX. Tun Ilnmockue
yepBu. Tun Kpyrnele uepBu. OcobeHHocTu cTpoeHus. OCOOEHHOCTH CTPOEHHS U IPOLECCOB
KHU3HEICSITENbHOCTH Mapa3sUTHUECKUX YepBeil

PA3JIEJI 3. Leromuueckuedecno3BoHOUHbIE(9 4acoB)

Tun Konpuarsie uepBu.MHoroo6pasue u 3HadeHHeKoap4aThix yepseid. Tun Mommocku. Knace
Bbproxonorue.MHuoroo6pasue 51 3Ha4eHHeMOJUTIOCKOB. Tun  UnenucroHorue.
Oobmasxapakrepuctuka. Tun YneHuctoHorue: PakooOpasubie. Tun UneHucroHorue:
[TaykooGpa3ubie. Tun Unenucronorue: Hacekombie.

Jlabopamopuvie padomol

W3ydeHue cTpoeHus: pakOBUH MOJUTIOCKOB.3ydeHre BHEIIHEro CTPOEHHsI HaceKOMOTo0. M3yuenue
TUIIOB Pa3BUTHSIHACEKOMBIX.

IKcKypcus

PazHooOpasue 1 poibuwIEHUCTOHOTHX B IPUPOJIEPOJAHOTO Kpasi.

PA3JIEJI 4. IlepBrnuHOBO/IHbIE MO3BOHOYHBIE(3 yaca)

Knacc Koctabie pp16b61. MHOr0OOpasue u 3HadeHneKocTHhIX pbi0.Kitacc 3emHoBOiHBIE(AMPHOUN).
Jlabopamopuasa paboma

M3yueHne BHEIIHEr0 CTPOEHUS U EPEABIKEHHS PBIO.

PA3JAEJI S. IlepBuuHOHA3eMHBbI€ MO3BOHOYHBIE(O YacOB)
Knacc IIpecmbikatomuecs. MHOrooOpa3uen 3Hauenue npecMbikaroniuxcs.Kimace IITuip.
Knacc Mnekonuratomue.OCHOBHBIE TPYIITBI MIEKOIUTAOIIMX.
Jlabopamopuvie pabomuil3ydenrie BHEIIHETO CTPOEHHUS U MEPHEBOI0 MOKPOBA ITHLL.
N3ydyeHne BHEITHETOCTPOCHHUSI, CKeJIeTa U 3yOHONCUCTEMbI MIIEKOITUTAIOLIUX.
IkckypcuaPa3znoobpasue NTHIl UMIICKOUTAIOIINX MECTHOCTUIIPOKUBAHUS
(3KCKypCHs B IPUPOTY, 300TIAPK UITUMY3Eil)
PA3AEJI 6. DBo0IUAKUBOTHOT0 MUPa(6 4acoB)
OBOJIIOLMS ONTOPHO-ABUIaTEIbHON CUCTEMBL. DBOJIIOIUS TUIIEBAPUTEIBHOU CUCTEMBI.
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OBOJMIONUS  OBIXATEILHOWCUCTEMBI. DBOJIIOIINS

KPOBEHOCHONCUCTEMBI. DBOTIOIUABBIICTUTEIILHOUCUCTEMbI. DBOJIOLNS HEPBHOM CUCTEMBI U OPTaHOB
YyBCTB.JBOJIIOIMA MOJIOBOM CUCTEMBI. JTarbl pa3BUTUsHKUBOTHOTO Mupa. PA3AEJI 7.
3HavYeHHEe:KUBOTHBIX B IPUPO/ie MKU3HU YestoBeKa (2 yaca) JKUBOTHBIM MUP U XO35IHCTBEHHAS
NEeSATEIbHOCTHUEIIOBEKA.

Peseps — 2 yaca

Copaepxanne nporpaMmbl

Buogaorusi. Yesosek. 8 kiacce(70 yacos, 2 yaca B HeeI10)

Pa3znen 1. Beenenue. Hayku, uzyuawinue opranusm 4enoBeka(2 uaca)

Hayku, n3y4aroniye opranu3M 4ejaoBeKa: aHaTOMUs, (PU3MOJIOTHS, ICUXO0JIOIUs U TUrueHa. X craHoBieHne U
METO/JIbl HCCIIEJOBAHNUS.

Paznea 2. [Ipoucxoxnenue yeaoseka(3 vaca)

MecTo 4enoBeka B cucTeMaTuke. Jloka3aTenbCTBa JKUBOTHOTO IIPOUCXOKICHMS denoBeka. OCHOBHBIE 3Tallbl
SBOJIOIIMM 4YeNIOBeKa. BiusHue OHOJIOrMYecKHX U COLMAIBHBIX (aKTOpPOB Ha JBOJIONUIO UYEIOBEKA.
Uenoseueckue pacsl. YenoBeK Kak BUA.

Jemoncmpayusn

Mogens «IIpoucxoxaeHue yenoBekay. MoJenu oCTaTKOB APEBHEN KyJIbTyphl uenoBeka. Pasmes

3. Ctpoenne opranmzma(4 vaca)

OOmuii 0630p opranuszMa YpoBHu opranm3anuu. CTpykTypa Tena. Oprasl M cucTeMbl opraHoB. KierouHoe
CTpOEHUE opranusmMa. TkaHu.

Bremnsiss u BHyTpeHHsist cpena opranusMa. Crpoenne M (yHKuMu kieTkud. Ponbp simpa B mepenaue
HaCJIEICTBEHHBIX CBOMCTB oprann3Ma. OpraHouns! kietku. [lenenne. JKuzHeHHbIe npoliecchl KIETKU: 0OMEH
BEIIECTB, OMOCHHTE3 U OMOJIOrHYEeCcKOe OKUCIICHHE, NX 3HaueHne. Poib (hepMeHTOB B 0OMeHe BemiecTB. PocT u
pazButne KieTku. CocTosTHUS (PUINOTOTUIECKOTO MTOKOSI 1 BO3OYKICHUSI.

Txanu. Obpa3oBaHue TKaHed. DNMUTETHAIbHbIE, COETUHUTEIbHBIE, MBIIIIEUHbIe, HepBHAsA TKaHU. CTpoeHue u
¢yHkuus Helipona. CHHarc.

Jemoncmpayusn

Paznoxenue nepokcuia Bogopoia pepMeHTOM KaTaia3oi.

Jlabopamopuvle u npakmuueckue paoonvl

PaccmarpuBanue KIIETOK M TKaHEW B ONTUYECKUN MUKPOCKON. MHUKpOIpenaparbl KIETKH, 3MHUTEIUATIbHOMU,
COEJIMHUTEINIbHOW, MBIIIIEYHOM 1 HEPBHOM TKaHEH.

PednekropHast perynsiusi OpraHoB U cUCTeM opraHu3ma. LleHTpanbHas U nepudepudeckas 4acTH HEPBHOM
cucrembl. CIMHHON ¥ rojioBHOW M03r. HepBbl 11 HepBHBIE y31bl. Pednekc n pednexropnas nyra. Heiiponnsie
uenu. [Ipomeccel BO30OYXKIEHHS M TOPMOXCHHUS, HMX 3HaueHHe. UyBCTBHTENbHBIC, BCTaBOYHBIE H
WCTIONTHUTENbHBIE HeWpoHbI. [IpsimMble 1 0OpaTHBIE CBSI3U. PONb pernenTopoB B BOCHIPUATHH Pa3IpaKEHHM.
Jlabopamopnvie u npakmuueckue padomut

CamonabmnroieHre MUraTeJIbHOT0 pediekca U yCIIOBHSA €ro MpOosBICHUs U TopMokeHus. KojeHHsiit peduexc u
Ap.

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

CkeneT ¥ MBIIIIBI, UX QYHKIHA. XUMHUYECKHA COCTaB KOCTEH, MX MaKpO- U MHUKPOCTPOEHHE, THUIBI KOCTEH.
CkenmeT dYesjoOBeKa, €ro NPUCIOCOONIEHHE K TNPAMOXOXKICHHWIO, TPYAOBOH JAeATenbHOCTH. V3MeHeHwUs,
CBS3aHHBIE C pa3BUTHEM MO3ra M peud. THUmsl COEOUHEHHMH KOCTEW: HEMOJBUXKHBIE, MOIYHNOJBUKHBIE,
TTOABMXHBIC (CyCTaBHI).

CtpoeHre MBI U CyXOXKHINA. O030p MBIIIL YEJIOBEYECKOro Teia. MBIIIIBI-aHTaArOHUCTHl ¥ CUHEPTHCTHI.
PaboTa ckesneTHbIX MBI U UX peryisauus. [loHsrue o nBurarenpHON equHuie. M3meHeHHe MBIIINbI IpU
TpeHupoBke. IlocieacTBust runonuHaMuy. OHEPreTHKa MBIIIEYHOro CoKpauleHus. JnHamudeckas H
cratudeckas pabora.
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Hapymenuns ocaHku 1 pa3BUTHE TUIOCKOCTOMHS: MPUYMHBI, BBISIBICHUE, IPEYNPEXKICHUE U UCTIPABIICHHE.
[epBas momorp npu ymmobax, nepenomMax KocTeld U BEIBUXaX CYCTaBoB. Jemoncmpayus

CkeneT u MyJSDKH TOpca YelloBeKa, depera, KOCTeH KOHEYHOCTeH, Mo3BOHKOB. Pacmumbl xocteit. [lpremsr
OKa3aHus MEepBOM MOMOIIM NIPU TpaBMax. Jlabopamopnsle u npakmuyueckue papomut

MHUKpPOCKOITUYECKOE CTPOCHHUE KOCTH. MBIIIIBI YeIOBEYECKOro Tena (BBIMOJHsETCS JTuO0 B Kiacce, JTUOO
noMa). YTOMJICHHE TIPU CTATUYECKON M TUWHAMHUYECKO pabote. BrisBneHue HapylieHUi ocaHku. BeisBicHue
IIOCKOCTOMHNS (BBITOMHAETCS AoMa). CaMOoHA0M0MeHNsT PaOOTHl OCHOBHBIX MBIIIIT, POJIH IUICYEBOTO TIOSCA B
JBIDKEHUSX PYKH.

Pa3znen 5. Buyrpennsisi cpena opranusma(3 uaca)

KoMmmnoHeHTsI BHYTpeHHEW Cpensl: KpOBb, TKaHEBas >KUAKOCTh, juMpa. Mx BzanmonerictBue. ['omeocras.
CocraB kpoBH: MmIa3Ma 1 (POPMEHHBIE IIEMEHTHI (TPOMOOLUTHI, SPUTPOLUTHI, JEHKOUUTHI). DYHKINN KIETOK
KkpoBH. CBepTbiBaHuE KpoBH. Ponp kanmpius M BuTamMuHa K B cCBepThIBaHMM KpOBHU. AHAJIN3 KpPOBH.
Manokposue. KpoBeTBopeHue.

Boprba oprammsma c wuH(pekmueir. Ummynuter. 3ammrtHble Oapphepsl opranm3ma. JI. Ilacrep m U. .
MeunukoB. AHTHreHbl W aHTHTena. Cnemmduueckuii M Hecrnennpudecknii UMMyHHTET. KieTodHBIH ©
TyMOpalibHBI UMMyHHTET. MMMyHHass cuctema. Pomp numdouuToB B MMMYHHOH 3ammre. DarounuTos.
Bocnanenune. MugekumonHele u mapa3urapHsie 6one3nn. Bopora undexkuun. Bo3Oyaurenn u nepeHOCUUKH
6oxe3nn. bannmmo- u Bupyconocurenn. Teuenne nHpeknnoHHBIX Oone3neil. [IpodumakTuka. UMMyHOMOTHS
Ha cioyx0e 3Z0pOBbs: BaKUMHBI M JeYeOHBIC CHIBOPOTKH. ECTECTBEHHBIH M HCKYCCTBEHHBIH HNMMYHHUTET.
AKTHUBHBIM U TAacCCUBHBIA MMMYHUTET. TkaHeBas COBMECTUMOCTh. llepenuBanue kpoBu. ['pymnmel KpoBH.
Pesyc-daxrop. Ilepecamka opranoB u TKaHEeH.

Jlabopamopnvie u npakmuueckue padoonot

PaccmaTprBaHue KpOBH YeIOBEKA U JIATYIIKH O] MUKPOCKOIIOM.

Pa3znen 6. KpoBeHocHasi m iuMdaTHyecKasi CHCTEMbI opranu3ma(6 uacos)

OpraHbl KpOBEHOCHOW W JHUMQaTHYECKOH cHCTeM, MX poib B opranuzme. CTpoeHHe KpPOBEHOCHBIX W
muMmparuaeckux cocynoB. Kpyru kpoBooOpamenus. CtpoeHne u paborta cepauma. ABTOMAaTu3M cepiua.
JIBr>KeHHME KPOBH 110 cocynaM. Perynsiust KpoBocHaOXeHHsI OpraHoB. ApTepHalbHOE IaBI€HUE KPOBH, IYJIbC.
l'uruena cepaeyHO-cocyanCTONH cuUcTeMbl. JloBpadeOHast TOMOIIb TpPU 3a00JIeBaHMHM CEpAlla U COCYJIOB.
[lepBast momouIs Mpu KPOBOTEUEHUSX.

Jemoncmpayusn

Monenu cepaiia U Topca yenoBeka. [IpuemMbl u3MepeHus: apTepHalbHOrO AaBlieHus 1o Merony KopoTkosa.
[Iprembl OCTaHOBKH KPOBOTEUEHHUH.

Jlabopamopnusie u npakmuueckue padomot

[lomokeHne BEHO3HBIX KIJIANIAHOB B OMYIIEHHON M MOAHSATON pyke. MI3MEHEHHS B TKaHAX IMPH NEPETSIKKAX,
3aTPyIHSIOMKX KpoBooOparienue. OnpenesaeHne CKOPOCTH KPOBOTOKA B COCYAax HOITEBOTO Joa. OMbITHI,
BBIBIISIIOIINE TIPUPONY Tyibca. (DyHKIMOHANbHAs Mpoda: peaknus CepAeYHO-COCYTUCTONW CHCTEMBI Ha
J03UpOBaHHY0 Harpy3ky. Pazmen 7. [{bixanue(4 uaca)

3navyenue npixanus. CtpoeHue W (QyHKIHMM OpraHoB jbIxaHus. [onocooOpazoBanue. UHQPEKIMOHHBIE |
OpraHhyecKue 3a00JieBaHMsI MABIXAaTEIbHBIX IyTeH, MHHIAIMH M OKOJOHOCOBBIX IMa3zyX, MNpO(]HIaKTHKA,
noBpayeOHast momoms. ['a3000MeH B JerkMX M TKaHAX. MexaHu3Mbl BIoXa M Bblnoxa. HepBHas u
ryMopanbHas perymauus JeixaHus. OxpaHa BoO3AymIHOM cpelpl. OyHKIHMOHAJIBHBIE BO3MOXHOCTH
JBIXaTeTIbHON CUCTEMBI KaK ITOKa3aTelb 310pOBbs. JKM3HEHHAs EMKOCTD JIETKHX.

BrisiBiaeHue u npeaynpexaeHue Oosie3Held opraHoB apixaHus. ®mooporpadus. TyOepkyae3 u pak JIETKHUX.
IlepBas momoues yTomaroimieMy, IMpU yAyLIEHHH W 3aBajIMBaHUM 3eMJIeH, anekrporpaBme. KinuHuueckas u
Ouonoruueckasi cMepTb. VMCKycCTBeHHOE IbIXaHHE M HENpsMOW Maccax cepiaua. Peanumanus. Brusane
KYpEHHUS U IPYTHX BPEIHBIX IPUBBIUEK HA OPraHU3M.

Hemoncmpauusn

Mogens ropranu. Mopens, NOSICHAIONAs MEXaHU3M BJIOXa M BbIOXA. [Ipuemsl onpeneneHns nNpoxoAUMOCTH
HOCOBBIX XOJOB Yy MaJeHbKUX JeTedl. Ponp pe3oHaTopoB, ycuiauBamommx 3BYK. ONBIT 10 OOHAapyXEHHIO
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YIJIEKUCIOrO Ta3a B BBIIbIXaeMOM BO3ayxe. VI3MepeHue >KU3HEHHOW €MKOCTH JieTKuX. [Ipuemsbl
WCKYCCTBEHHOTO JIbIXaHUSI.

Jlabopamopnule u npakmuyeckue paoomol

N3mepenne oOxBaTa TpyIHON KIETKH B COCTOSHHH BIOXa W BbIgoXa. OYHKIIMOHAIBHBIE TIPOOBI C 3aepKKOM
IBIXaHWS Ha BIOXE U BBIIOXE.

Pazgen 8. IumeBapenue(6 uacos)

[IumeBple TMPOAYKTHI W THTATENbHBIE BEIIECTBA, WX POJb B OOMEHE BEIIECTB. 3HAUYCHHE MHUIICBAPEHHUS.
Crpoenune U GyHKINH MHIIEBAPUTENBHON CHCTEMBI: MMHIIEBAPUTENBHBIN KaHAl, MUIIEBAPUTEIbHBIC KEIIE3Hl.
[MumeBapeHue B pa3lIWYHBIX  OTAENAX  NUIIEBAPUTEIBLHOTO  TpakTa. Peryiasmus  JAesTeIbHOCTH
MUTIEBAPUTENFHON CUCTEMBI. 3a0oJieBaHWSI OPTaHOB MHINEBApEHUs, WX NMPOQIIAKTHKA. | UTHEHAa OpraHoB
numieBapeHus. [lpeaynpexaenne Kery109HO-KUIIeYHBIX HH(EKIIA 1 TeIbMIHTO30B. JloBpadeOHas moMOIIh
[P THIIEBBIX OTpaBicHIsX. Jemoncmpayus Topc denoBeka.

Jlabopamopnsie u npakmuueckue padomot

HeiictBue ¢epMeHTOB CIIOHBI Ha Kpaxmal. CaMOHAOMIOACHUS: ONpeeTCHIe MOJOKEHUS CIIOHHBIX JKEle3,
ABHUKCHUEC T'OpPTaHU IIPH ITIOTAaHUU.

Pa3znen 9. Oomen Bemects u 3uepruu(3 waca)

OOMeH BelIecTB U SHEPTUH — OCHOBHOE CBOMCTBO BCEX KHMBBIX CYIIECTB. [ImacTuueckuii U sHEpreTHYeCKui
ooMeH. OOMeH O€nKOB, JKUPOB, YIVIEBOAOB, BOJbI M MHUHEPAIbHBIX COJICH. 3aMEHUMBIC U HE3aMCHHMEIC
aMHMHOKHCIIOTBI, MUKPO- 1 MaKpo3JieMeHThl. Ponb ¢epmeHTOB B 00MeHe BenecTB. Butamunbl. DHeprozarpatsl
YeloBeKa W muiieBod parwoH. Hopmbl u pexxnm muranus. OCHOBHOM M oOmmii oOMeH. DHepreTudeckas
€MKOCTb MHUIIIH.

Jlabopamopnvie u npakmuueckue padomut

VYcraHoBNeHHE 3aBUCHMOCTH MEXKIy HArpy3Koii M ypOBHEM SHEpPreTHYecKOro OOMeHa IO pe3ylbTaTramM
(YHKIIMOHANBHOW TPOOBI C 3aJIep)KKOHM JIBIXaHUs JI0 U mociie Harpy3ku. CocTaBlieHHE MHIICBBIX PAIHOHOB B
3aBHCHMOCTH OT 9HEprosarpar.

Paznen 10. ITokpoBHbie opranbl. Tepmoperyasiuus. Boinenenune(4 vaca)

Hapy>xHble nokpoBbl Tena yenoBeka. Ctpoenue u GpyHkuu koxu. Hortu u Bostockl. Pojib k0xku B 0OMEHHBIX
mpoueccax. Penentopsl koxxu. YdacTue B TEIUIOPETYIISALMH.

VYxon 3a KoXel, HOI'TSMH U BOJIOCAMM B 3aBUCHMOCTH OT THUIa KOXH. [ uruena oxexxasl u o0yBu. [Ipuunnel
KOXKHBIX 3a0oseBaHuil. ['puOKoBble U mapa3urapHbie 00J€3HH, UX NPOQUIAKTUKA U JIEYEHHE y AepMaToJIora.
TpaBMBI: 05KOTH, OOMOPOKEHHS.

Tepmoperymsiuust opranu3ma. 3axkanuBanue. JloBpadeOHass MOMOILIL MPHU OOLIEM OXJIAXKICHHU OPraHU3Ma.
[lepBast momoIs Py TETIIIOBOM M COTHEYHOM yAape. Jemoncmpavyus

Penbednas Tabmuma «CTpoeHHE KOKUY.

Jlabopamopnvie u npakmuueckue padomut

CamoHnaOmroieHusl: pacCMOTpEeHHe 10 TYNOW THUILHOM M JIaJJOHHOM MMOBEPXHOCTH KHCTH; ONpE/ICIIeHUE TUITa
KOXKH C ITOMOIIBI0 OyMaXHOH casipeTKH; onpeielieHue COBMECTUMOCTH LIAMITyHSI C OCOOEHHOCTSIMH MECTHON
BOJIBI.

3HaueHWe OpraHOB BBIETICHHWS B MOAJAEPXKAaHUH T'OMEOCTa3a BHYTpeHHeH cpeapl opraHu3ama. OpraHel
MOYEBBIACIHUTENBHON CHCTEMBI, X cTpoeHue u pyHkun. Ctpoenue u padota nmoyek. Hedpounsl. [lepBuunas n
KOHEeYHast Moya. 3a00JIeBaHMsI OPraHOB BBIICIUTEILHON CUCTEMBI M HX MIPEAYIPEXICHHE.

Hemoncmpavyusn
Mopnens nmouku. Penpeduas tabmuria «OpraHbl BBIICICHUS.

Paznen 11. HepBHasi cucrema(S wacos)
3HaueHue HEepBHOU cucTeMbl. Mo3r u ncuxuka. CTpoeHHe HEPBHOM CUCTEMBI: CIIMHHOW M TOJIOBHOM MO3T —
IIEHTpaJbHasi HEPBHAs CHUCTEMa, HEPBBI M HEPBHBIC Y3kl — mnepudepudeckas. CtpoeHne M (QyHKIUU
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cnMHHOro Mosra. CTpoeHue TroJoBHOrO Mo3ra. OYHKIMM MpOJOJrOBaTOro, CPEAHEro MO3ra, MOCTa H
Mozxkeuka. [lepemuuit Mo3r. OyHKIMHM TPOMEKYTOUHOTO MO3Ta W KOpBI Oonmpmmx momymapuid. Crapas u
HOBasi KOpa OOJNBIINX MOIYIIApHil TOJOBHOTO MO3ra. AHAUTHKO-CHHTETUYECKAs M 3aMbIKaTeNbHas (PyHKIIUH
KOPBI OOJBLINX MMOIYIIAPUi TOJTOBHOTO MO3ra. J{ou OOJIBIINX MOMyIapUil U CEHCOPHBIE 30HBI KOPBHI.
ComaTHuecKuil 1 BET€TaTUBHBIA OT/IENbI HEpBHOW cucTeMbl. CUMIIaTHYECKUIA U TapacUMIaTHYECKHUH
MOAOTAENBI BEr€TATUBHOW HEPBHOM CUCTEMBI, UX B3auMoJielicTBue. Jemoncmpayus

Mopaenb roJoBHOrO MO3ra 4ejioBeKa.

Jlabopamopnule u npakmuyeckue paoomol

[ManeuenocoBast mpoba 1 0COOEHHOCTH ABMKEHUH, CBA3aHHBIX C (QYHKLIMSMH MO3KEUKa U CPEJHEro MO3ra.
Peduexcer mpomonrosaroro u cpemnero mosra. llITpuxoBoe pazapaxeHHe KOXXH — TECT, ONMPEICIISIONTHI
M3MEHEHHE TOHYCa CUMIATHYECKOro M MapacHMIIaTHYECKOTO OTENOB BEreTaTUBHON HEPBHOM CHCTEMBI NpU
pasapaxeHnu.

Paznen 12. Ananusatopbi(5 uacos)

AHanM3aTopbl W OPraHbl YYBCTB. 3HAUYCHUE aHAIM3aTOPOB. JlOCTOBEPHOCTh TMOJydaeMOW HH(GOPMAIIH.
Nnnto3un u ux Koppekuusi. 3puTeibHbIA aHanmu3atop. [lonoxeHue u cTpoeHue rna3. Xon Jyded dyepes
mpo3pavnyio cpeny rnasa. Crpoenne u (pyHKIuu cerdarku. KopkoBas 9acTb 3pHTEIBHOTO aHAIM3aTopa.
Bunokymsapuoe 3penue. ['mrmena 3penus. [lpenynpexneHue TIIa3HBIX OoJe3HEW, TpaBM TIJa3a.
[penynpexnenne 0IU30pyKOCTH W AaidbHO30pKocTH. Koppekuus 3penus. CiryxoBoi aHanu3aTtop. 3HaueHHE
ciryxa. Ctpoerne u (GyHKIIMH Hapy>KHOTO, CpEIHET0 M BHyTpeHHero yxa. Penentops! ciayxa. KopkoBas gacts
CIIyXOBOT'O aHanu3aTtopa. ' urnena opranoB ciayxa. [I[pHUnuHBI TYTOYXOCTH U TIIYXOTHI, UX MPEIyNPEXICHHUE.
Opransl paBHOBECHS, KOXXHO-MBIIMIEYHON UYYBCTBUTEIHHOCTH, OOOHSHWS W BKyca M WX aHAIU3aTOPHI
B3aumoneiicTBue aHAIM3aTOPOB.

Hemoncmpavus

Mopnenu tnaza u yxa. OmbITH, BBIABISIONINE (DYHKIUM PaayKHOH OOOJOYKH, XPyCTajhKa, IajJo4deK H
KOJIOOUeK.

Jlabopamopuvle u npakmuueckue padoonvl

OmBITHI, BBHISIBISIONINE WIUTIO3UU, CBS3aHHBIE C OMHOKYJISIDHBIM 3pEHHEM; a TaKKe 3PHUTENbHBIC, CIYXOBBIE,
TaKTUJIbHBIE HIUTIO3UW; OOHAPYKEHHUE CIIETIOT0 TISITHA; OTPE/Ie]ICHUE OCTPOTHI CIIyXa.

Pasnen 13. Beiciuiasi HepBHas aesiteJbHOCTh. IToBenenne. Icuxuka(b wacos)

Bkiag oTedecTBEHHBIX YUEHBIX B pa3paOOTKy YUeHHsl O BbICIIEH HepBHOH nesitenbHocTU. M. M. CeuenoB u U.
1. TTaBoB. OTKpBITHE IIEHTPAILHOTO TOPMOXKeHUs. be3ycinoBHbIE u ycnoBHBIE peduiekchl. bedycrnoBHoe u
YCIIOBHOE TOPMO>KEHHE. 3aKOH B3aMMHON MHAYKLHMH BO30YXKIECHHUSI-TOPMOXKEHUs. YueHune A. A. YXTOMCKOTo
0 JOMUHAHTE.

Bpoxnennble nporpaMMbl oBeJieHUs: Oe3yCIoBHBIE PeIeKChl, HHCTHHKTBI, 3arnevarienue. [IprodpeTeHHble
MPOTPaMMBbI TIOBEJICHHS: YCIIOBHBIC peQUIeKChl, pacCyqo4Has JesTeIbHOCTh, JIHMHAMHYECKHH CTEPEOTHII.
buonornueckue putmel. Con u 6oapcrBoBanue. Ctamuu cHa. CHoBuaeHus. OCOOEHHOCTH BBICIICH HEPBHOM
JeSITEIbHOCTH YEJIOBEKA: Pedb U CO3HAaHUE, TPyAoBas nesTenbHOoCTh. [loTpedHOCTH mroseit 1 )KMBOTHBIX. Peub
KaK CpeJICTBO OOIIEHMS M KaK CPEJICTBO OPraHU3aIMH CBOETO MOBeIeH!UsI. BHem s u BHyTpeHH peyb. Poib
peuu B pa3BUTHU BBICIIUX TIcUXHYecKux GyHKImA. Oco3HaHHbBIE IEHCTBUS H UHTYHITHUSL.

[lo3HaBaTenpHBIE MPOIECCHI: ONIYIIEHNWE, BOCIPHUATHE, MPEACTABICHNS, aMiITh, BOOOpaXKeHHE, MBIIICHHE.
Bouebie nefictBusi, moOyauTenabHass ¥ TOPMO3Has (QYHKIMU BOJIM. BHymaeMocTh ¥ HETaTHBU3M. DMOIUH:
SMOLHMOHAIBHBIE PEAKIKH, SMOLHOHAIBHBIE COCTOSIHUS U AIMOLIMOHAJIbHBIE OTHOLIEHHUS (YyBCTBa). BHUMaHMe.
@®U3NOIOTUYECKHE OCHOBBI BHHMMAaHHUS, €ro BHAbBI M OCHOBHBIE CBONCTBa. [IpHUMHBI paccessHHOCTH.
Bocnutanue BHUMaHMS, TaMsATH, BOJH. Pa3BuTre HaOmoaaTenbHOCTH U MBILIUICHUS. Jemoncmpanus
BesycnoBHble W ycioBHbIE pediekchl uenoBeka (IO METONy pPedeBOro MOAKperUieHus). J{BoiicTBeHHbIE
n3zo0paxenus. Mmmo3un yctaHoBKY. BrinonHeHne TecToB Ha HAOMI0aTeIbHOCT U BHUMAHKE, JIOTHIECKYIO U
MEXaHUYECKYI0 IaMsATh, KOHCEPBATU3M MBIIIJICHUS U TIP.
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Jlabopamopnule u npakmuyeckue paoomot

BripaboTka HaBbIKa 3€pKaJbHOrO MUCbMa KaK MpUMEp pa3pyLICHUs CTaporo M BBIPAOOTKHM HOBOTO
OTUHAMHYECKOTO cTepeoTumna. l3MeHeHwe umciaa KosnebaHwii o0pa3a YCEYeHHOM NHpaMUAbl IIPH
HETPOU3BOJILHOM, MPOM3BOJILHOM BHUMAaHHUU U MIPU aKTHBHOM padOTe ¢ 00BEKTOM.

Pa3znen 14. JKene3nl BHyTpeHHeii cekpenun (FHAOKpUHHAasi cucrema) (2 uaca)

Kenessl BHENIHEH, BHYTpEeHHEH U cMemIaHHOW cekperny. CBOcTBa TOPMOHOB. B3ammoseiicTBue HepBHOM 1
TYMOpaJibHOHM perynsinuu. [IpoMexyTOYHbI MO3T U OpTaHbl SHIOKPUHHOM cucTeMbl. ['OpMOHBI runodusa u
LIIUTOBUIHON >KeJe3bl, WX BIMSHHE Ha POCT M pa3BUTHE, OOMEH BemIeCTB. | OPMOHBI TOJIOBBIX JKENe3,
HAJIMOYSYHUKOB U MTODKEITyT09YHOM *xkee3bl. [Ipiuanaer caxapHoro auadeta. Jemoncmpayusn

Mopens depena ¢ OTKHIHOM KPBIMIKOW IS TIOKa3a MECTOIOJIOKeHH Tumodm3a. Momenb TopTaHH ¢
LIUTOBUAHOM Xkeie30i. Moienp moyek ¢ HaAoYeYHUKaMU.

Paznen 15. UnauBuayaibHoe pa3BuTie opranusma (5 vacos)

KuzHeHHble THMKIBI OpraHm3MoB. becrmomoe u momoBoe pasmHOXKeHHe. [IpenMyiecTBa IMOIIOBOTO
Pa3MHOXKCHUA. My)KCKaH N KCHCKas II0JIOBBIEC CUCTEMBI. CHCpMaTO?,OI/IIH)I u HﬁHGKHCTKH. Ponp monoBbIX
XpOMOCOM B OTIpeNeNieHuH noja Oyaymiero pedenka. Mencrpyauuu u nojuntonuu. O6pa3oBaHue U pa3BUTHE
3apOJIBIIIA: OBYJISIHS, OTUIOJOTBOPEHHE SHIIEKIIETKH, YKPEIUICHHE 3apoIbliia B MaTke. Pasputre 3apo/isima u
mnona. bepemenHocts u poabl. buorenernyeckuil 3akoH I'ekkens—Mromepa U NpUYUHBL OTCTYIUICHUS OT
Hero. BiusiHue HapKOreHHBIX BellecTB (Tadaka, alKorois, HAPKOTHKOB) Ha pa3BUTHE U 3/10POBbE YEIOBEKA.
HacnencTBenHnbie u BpoXIeHHbIE 3abosieBaHus. 3a0oJeBaHus, mepenaromuecs monoBeiM mytem: CITA/,
CU(HITIC U JIp.; UX MPODUIAKTHKA.

PazButne pebenka mocne poxnaeHus. HoBopokaeHHBIH W TpyAHOH pebeHOk, yxon 3a HuM. [lomoBoe
co3peBanue. bronornueckas u colMaibHas 3peinocTb. Bpea paHHUX MONOBBIX KOHTAKTOB U a0OPTOB.

Wupneua u muanocts. TemriepameHT U xapaktep. CaMorio3Hanue, 00IIeCTBEHHBIH 00pa3 )KHU3HH,
MEXINYHOCTHBIC OTHOILICHH . CTaI[I/II/I BXOXJICHUA JIMYHOCTHU B I'PpYIIITY. HHTepeCLI, CKJIOHHOCTH,
crocobHOCTH. BBIOOp KH3HEHHOTO Iy TH.
Hemoncmpavus

TecTsl, onpenensromye TAN TeMiiepaMenTa. Pesepn

BpeMeHH — 6 4acoB.

Copepxanne nporpaMmbl

Buosorus. Beegenne B 001y 010J10rui0 9 Kiace

(70 yacos, 2 yaca B Heea10) BBenenue

(3 uaca)

buonorust Hayka o >kxuBOHM mpupoze. 3HaYeHHE OMOJOTHYECKUX 3HAHWW B COBpeMeHHOH >km3HH. [Ipodeccun,
CBs3aHHBIE ¢ Owosormeil. Metonel mccnenoBanmsi Ouoyoruu. lloHsTHe <oku3HBY. COBpEeMEHHBIC HAy4YHBIC
MPEJCTaBIEHNUsT O CYIIHOCTM JKKM3HHU. CBoOMCcTBa KHMBOro. YPOBHM OpraHM3allMd >KMBOM MPUPOIBI.
Hemoncmpanuau

[lopTpeTs! yueHbIX, BHECIIMX 3HAYUTENbHBIA BKJIa B pa3BUTHE OMOJIOTHYECKON HAYKH.

Paznen 1. Monekyasipublii ypoBenb (/0 uacos)

OOmias XxapakTepUCTHKa MOJEKYJISAPHOTO YpPOBHS oOpraHu3aunuu >xuBoro. Cocra, CTpoeHHE M (QYHKIUH
OPraHruvYCCKUX BEHICCTB, BXOAANIUX B COCTaB XMBOI'O: YIJICBOJbI, JIUIIUABI, 6em<1/1, HYKJICMHOBBIC KHCJIOTEI,
ATO® u apyrue opraHudeckrne coequHeHns. buonorndeckne karanu3atopsl. Bupycel. Jemoncmpayus

CxeMbl CTPOCHHA MOJICKYJ XUMHYCCKUX COCHHHGHHﬁ, OTHOCAIIUXCA K OCHOBHBIM TI'pyIIIIaM OPraHU4YC€CKUX
BEIIECTB.
Jabopamopnsie u npakmuueckue padomot

Pacmennenue nepokcuaa Bogopoaa hbepMeHTOM KaTajia3oi

Paznen 2. Kierounslii ypoBens (/4 uacoe)

OOmiasi XapakTepuUCTHKa KIIETOYHOTO YpOBHS oOpraHu3amuu kuBoro. Kierka — CTpyKkTypHas u
(yHKIIMOHANBHAA €IMHUIA XU3HU. MeToasl u3ydeHus: kieTkd. OCHOBHBIE TMOJOXEHHUS KIETOYHON TEOpHH.
XUMHUYECKHI COCTaB KIETKM M €ro mnocTosHCTBO. CTpoeHue KieTkH. DYHKIHMHM OpPraHOMWJOB KIETKU.
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[Mpokapuotel, 3ykapuoThl. XpOMOCOMHBIN HaOop kieTku. OOMEH BEUIECTB WM IMPEBPAICHUE SHEPTUU —
OCHOBA >KM3HEICATSIIPHOCTH KIIETKH. DHEPreTHUSCKH OOMEH B KJIIETKE KJICTKH. A’poOHOE W aHa’dpoOHOE
neixanue. PocT, pa3BuTHe W KM3HEHHBIA MUK KiIeTOK. OOIIue MOHATHSA O ACIICHUH KJIETKH (MHTO3, MEHO3).
ABTOTPOdBI, TETEPOTPOPBHI.

Hemoncmpauusn

Monenb kieTkd. MuKponpenapaThl MUTO3a B KIIETKaX KOPEUIKOB JIyKa; XpOMOCOM. Moieu-antuiiKaimu,
WLTIOCTPHUPYIOIINE IeJICHNE KIeTOK. Pacierienre nepoKcuia BOJopo/ia ¢ IIOMOIIbI0 epMEHTOB,
COJIEPIKAIINXCS B )KUBBIX KIETKAX.

Jlabopamopnvie u npaxkmuueckue padomst PaccMmarpuBaHue

KJIETOK PAaCTeHUH M JKUBOTHBIX TIO]] MEKPOCKOIIOM.

Pa3znen 3. OprannsmMeHHblii ypoBeHb (13 uacos)

becnonoe u monoBoe pasMHOxeHHE opranu3sMoB. llonmoBeie knetku. OmnnogoTrBopeHue. MHAuBHAyanbHOE
pa3BUTHE OpraHu3MoB. buoreHernuyeckuil 3aKkoH. OCHOBHBIE 3aKOHOMEPHOCTU MEPEAAYM HACIEICTBEHHOMN
nHpopmarun. ['eHeTn4eckass HEMPEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH H3MEHYHBOCTH.
Jemoncmpayusn

Mukponpenapatsl SULEKIETKH U CIIEPMAaTO30M 1A KUBOTHBIX.

Jlabopamopnwie u npakmuueckue padomoi BriaBieHue

HN3MEHYUBOCTH OPTaHU3MOB.

Pa3znen 4. [lonyJsiunOHHO-BHI0BO# YpoBeHb (8 ©acos)

Bun, ero kpurepun. Ctpykrypa Buaa. IlpoucxoxaeHue BuAoB. Pa3BuTre 3BONIONMOHHBIX OPEIACTABICHUIM.
[omynsimmsa — 3yeMeHTapHas eIuWHHMLA 3BOMIOUMH. boppba 3a cyliecTBOBaHME M E€CTECTBEHHBIH OTOOD.
JKoJIoTHUs KaK HayKa. DKOJOrHYecKre (GakTOPhl U YCIIOBHS CPEbL.

OCHOBHBIE TOJIOKEHUST TCOPUH DBOJIONMH. J[BHKYIIME CHIIBI SBOJIOIUH: HACIEICTBEHHOCTh, N3MEHYNBOCTH,
Ooppba 3a CyIIeCTBOBAaHHE, €CTECTBEHHBbIII 0TOOp. IIpucmocoOIeHHOCTs M €€ OTHOCHTENIBHOCTb.
UckyccTBennsii oT60p. Cenekiust. OOpa3oBaHue BUIOB — MHUKPO3BOJIIOLUS. MaKpOIBOIIOIHS.
Jemoncmpayusn

I'epbapuu, KOJIJIEKIIMN, MOJIENN, MYJISKH PACTCHUH M KUBOTHBIX. JKUBbIE pacTeHUs U KHUBOTHEIE. [ epOapuu n
KOJJIEKIINY, HWUTIOCTPUPYIOIINE HW3MEHYMBOCTh, HACIEICTBEHHOCTh, NPUCIIOCOOJICHHOCTh, PpE3YyJbTaThl
HCKYCCTBEHHOTO 0TOOPA.
Jlabopamopnwie u npakmuueckue pabomur V3yuenue

MOP(OJIOrHYECKOTO KpUTEPHS BUJIA.

DKckypcuu

[TprunHBl MHOTOOOPA3HMs BUIOB B IPUPOJIE.

Paznen 5. DxkocucreMusliii ypoBens (6 uacog)

Bronenos. Dkocucrema. buoreonenos. B3aumocssss nomynsauuii B Ouoreonenose. Llenmn nuranus. OOmeH
BEIIECTB, TIOTOK M TIPEBpalleHUe DHEPruu B OworeoleHo3e. VICKycCTBEHHBbIE OMOIEHO3bI. DKOJIOTHYECKas
CYKILIECCHS.
Jemoncmpayusn

Komekiyu, mInTIocTpUpyIOImye SK0JI0THYECKHe B3aUMOCBSI3H B OnoreoneHo3ax. Moenu sKocucTeM.
Ikckypcuu buoreorieHo3.

Pa3znen 6.buocdepnsiii ypoBens (/1 uacos)

Bruocdepa u ee cTpykrypa, CBOMCTBA, 3aKOHOMEpPHOCTH. KpyroBopoT BemlecTB W 3Hepruu B OHocdepe.
Okostoruueckue Kpusuchl. OCHOBBI pallMOHAIBLHOIO IPUPOIOIOIb30BAHUS.

Bo3HUKHOBEHME U pa3BUTHE >KU3HU. B3risisl, TUMOTE3bl M TEOPUU O IPOUCXOKIACHUM XKU3HU. KparTkas
UCTOPHUS pa3BUTHsI OpraHudeckoro Mupa. JlokazaTenbcrsa 3BotoLun. Jemoncmpayun

Mogenu-anmukaiun  «buochepa u  uenoBek». OKaMEHENIOCTH, OTNEYATKH, CKEJIETHl II03BOHOYHBIX
KHUBOTHBIX.
Jabopamopnsie u npakmuueckue padomot
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HBy‘lCHI/Ie TaJICOHTOJOTUYCCKHUX NOKA3aTCIbCTB 3BOJIOILMH.

IKcKypcuu
B kpaeBenqueckuii My3eil WM Ha T€OJIOrMYECKOe OOHAKEHHE.

Pe3epB BpeMeHu — 6 yacoB

TeMaTuveckoe MJIAHUPOBaHUE 5 KJIace

Ne HaumenoBanue pasziena, TEMbI KommuectBo | IlpaxTtuueckue | JlabopaTopHble | DKCKypcun
/i 4acoB Ha paboThI paboTHI
U3y4eHHe
paszena,
TEMBI
1. | Paznen: Beenenue 6 1 1
2. | Pazmem: KnetouHoe crpoenue 10 5
OpraHu3MOB
3. | Pasmen: LlapctBo bakrepuun 2
4. | Pazpen: LlapcTBo I'puOHI 5 1
5. | Pasmen: LlapcTBo Pactenus 9 5
6. | O6oOmeHne 3HAHMIA 2
Hroro: 34 1 11 1
TeMaTnuyeckoe MIIAHMPOBaHUeE 6 KJacce
Ne | Ha3zanuepasaena, Tembl, KomunuectBo | IIpaktnueckue | JlaGopaTtophsl | DkcKypcuu
pasa | coaepxKaTeabHON JIMHUU 4acoB Ha paboThbI e paboThI
ena HU3y4YCHUE
TeM paszena,
B TEMBI
1. | Pazgen: Crpoenue u 15 12
MHOT00Opa3ue
IIOKPBITOCEMEHHBIX PACTECHUH
2. Pazpnen: )Kusnp pactenuit 10 3
3. | Pasmen: Kimaccuduxanmst 6
pacTeHui
4, Pazpnen: Ilpuponnsie 3
coo01ecTBa
HTroro 34 15
TemaTn4yeckoe nIaHUpoBaHHe 7 KJACC
Ne HaumenoBanue paznena, TeMbl KommuectBo | IlpaxTtuueckue | JlabopaTopHbie | DKCKypcun
/I 4acoB Ha paboThI paboThI
U3y4yeHHe
paszena,
TEMBbI
1. | Pa3gen: Brenenue 1
2. | Pasmen: OgHOKIETOYHBIC 2 1
’KUBOTHEIC
3. | Paszmen: [Ipocro ycTpoeHHbIE 3
0eCI03BOHOYHBIC
4. | Paznmen: llenoMuyeckue )KUBOTHBIC 9 4 1
5. | Paznmen: [lepBuunoBOAHBIC 3 1
NI03BOHOYHBIC

18




6. | Paznmen: IlepBuuHoHa3eMHbIE 6 2
NO3BOHOYHBIC
7. | Pasgen: DBomoIus JKUBOTHOTO 9 4
MHpa
8. | Pazmen: 3HaueHwWe J>KUBOTHBIX B 1
NPUPOJIC U KHU3HU YETIOBEKA
Hroro: 34 12 1
TemaTHueckoe mIaHUpoBaHue § Kiacce
Ne HaumenoBanue paszena, TeMbl KonuuectBo | Ipaktnueckue | JlabopaTopHbie | DKCKYpCUH
/I 9acoB Ha paboThI paboThI
U3y4CHHE
pasnerna,
TEMbI
1. | Pa3nen: Beenenue 1
2. | Pazmen: [Ipoucxoxmenue 3
YeJoBeKa
3. | Pazmen: Crpoenue u pyHKIIMN 6
opraHuszma
4. | Paznen: OnopHO-IBUTaTEIbHAS 7 1
cucTeMa
5. | Pasnmen: BayTpennsis cpena 3
opraHuszma
6. | Pazpen: KpoBeHnocHast n 6 2
numbaTHIecKas cuctema
7. | Pasznen: JIpIxaTenpHas cucTemMa 4 1
8. | Pazmen: [lumesapurensHas 7
cucTeMa
9. | Pazgen: OOMeH BemecTs U 3
SHEPrUu
10. | Paznem:ITokpoBHBIE OpTaHBI. 4
Tepmoperynsanus . Bernenenue
11. | Pa3nen: HepBHas cucrema 5
12. | Pazgen: AHAIU3aTOPHI 5
13. | Pazgen: Beiciias HepBHas 6 1
nesaTeabHocTh. IloBenenne
MICUXHUKa
14. | Pa3nen:)Kene3sl BHyTpeHHEH 2
CeKpeluu (IHAOKpUHHAS
cucremMa)
15. | Pazmen: 14 HuauBuayaibHOE 6
pa3BUTHE OPraHU3MOB
Hroro: 68 5
TemaTuyeckoe IMIAHHPOBaHHE 9 Kiacc
No HaunmenoBanwme paszena, TEMBI KonunuectBo | Ilpaktnueckue | JJaGopaTopHbie | DKCKypCHH
n/n 9acoB Ha paboTEI paboThI
U3y4eHHe
pasnerna,
TEMBI
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1. | Beenenue 3
2. | Pazgen : MonekynspHbIit 10 1
YPOBEHB
3. | Pazaen: KneTouHslii ypoBeHb 14 1
4. | Pazgen: OpraHu3MeHHbBIN 13 6
YPOBCHB
5. | Pazuen: [lonmynsiiuOHHOBUIOBOM 8 1
6. | Pazgen: DxocucTeMHbIN 6
7. | Pazmen: buochepHbrii 11
8. | IloBTOpenue 3
Hroro: 68 6 3

MartepuajibHO-TEXHHYECKOE o0ecriedeHne T CHUTITHHbI

KoMIuIeKT 1eMOHCTpaoHHOTO U T1a00paTOPHOTO 000PYIOBAHUS B COOTBETCTBUH C
HepeyHeM y4eOHOro 000pyA0BaHUS [0 OUOJIOTHH JUIsi OCHOBHOM ILIKOJIBI, YTO ITO3BOJISICT BBHIITOJIHHUTh
MPAKTUYCCKYIO YaCThb IIPOTpaMMbI (IleMOHCTpaHI/IOHHI)Ie SKCIICPUMCHTHI, q)pOHTaJILHI)IC OIIBITHI,
nabopaTopHbie paboThI).

O011ee odopynoBanue (0uoI0THS)

[udposas nadboparopust no 6uonoruu (yueHu4eckast)

OObecnieunBaeT BBHIMOJHEHUE JaOOpPATOPHBIX pabOT HA ypOKax Mo OMOJIOTMH B OCHOBHOM IIIKOJIE U
MIPOEKTHO-UCCIIEeI0BATENbCKON I€ATEIbHOCTH 00Y4atOLIIXCS.

Kommnekranus: becipoBoiHON MyAbTHIATYUK IO OHOJIOTUH C 6-FOBCTPOECHHBIMH JTaTUUKAMU:
JlaTunk BnaxHOCTH ¢ quanazoHoM uzmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH € JUana3oHoOM u3MepeHus He yxe yeM oT 0 70180000 ik

HMatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH

JlaTuuk TeMneparypsl ¢ [uana3oHoOM U3MepeHus He yxke 4eM oT -20 no+140C

JlaTuuk 3JIEKTPONPOBOJIUMOCTH C AMANa3oHaMu usMepeHus He yxe dyeM oT 0 1o 200 MxCwm; ot 0 o
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuuk TemmepaTypsl OKpY’KaroLEH Cpellbl ¢ JUana3oHOM HM3MepeHus He yxe 4yeMm or -20 go +40
AKceccyaphl:

Kabens USB coenuHUTENLHBIN

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauuu HuppoBoi 1abopaTopuu

[udposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pa3penienue He meHee 0,3 Mnukc
[IporpamMmmMHoe obecrieueHue

[MudpoBas BuIEOKaMepa C METAUIMYECKHM IITaTUBOM, paspemieHue He wMenee 0,3 Mmukc
[IporpammHuoe obecrieueHne

Meroandeckue pekomeHaanuu He MmeHee 30 paboT

Hannuue pycckos3bI9HOTO caiiTa MOJAEPKKH, HAINYHE BUACOPOIUKOB.
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