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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BUOJIOT'MH B 5-9 KIIACCAX
B paMKax ¢enepanbHoro npoekra «Touka pocra»

JIMYHOCTHBIE pe3yJjbTarhbl:

o

C(bOpMI/IpOBaHHOCTI) MMO3HABATCJIbHBIX MHTCPCCOB U MOTHBOB, HAIIPABJICHHBIX HA HU3YyUYCHUC
KUBOM TIPUPOJIbl; HMHTEJUIEKTYaJIbHBIX YMEHHUHM (JOKa3blBaTh, CTPOUTH PACCYKJEHUS,
AHAJIM3UPOBATh, CPAaBHHUBATBL, JCJIATb BLIBOAbLI U I[p) 9CTCTUYCCKOI'0 BOCIIPUATHA KHUBBIX
00BEKTOB;

Oco3Hanne MOTPeOHOCTH W TOTOBHOCTH K CaMOOOpa30oBaHUIO, B TOM YHCIE M B paMKax
CaMOCTOSITEIILHON ACATCIBbHOCTHU BHE IIIKOJIbI,

3HaHNEe OCHOBHBIX MPUHOMUIIOB W ITPaBUJI OTHOLICHUSA K JKUBOU npupoaec, 0CHOB 340POBOTO
00pa3a KU3HU U 3JJ0pOBbEeCOEPETAIOIINX TEXHOJIOTHIA;

OreHKa JKU3HCHHBIX CHTYAIlMid C TOYKH 3pEHHS 0€30TMacHOTO 00pasa >KM3HH U COXPAHCHHUS
3JI0pPOBBS;

q)OpMI/IpOBaHI/Ie OKOJIOTUYCCKOr0 MBIIIJICHUA: YMCHUC OLCHUBATH CBOIO JCATCIBHOCTE H
MOCTYNKK JIPYTUX JIIOJEH C TOYKM 3pEHUs OKPYXKAIoIlEeHd Cpelpl — rapaHTa >KH3HU M
OJlaromoJTydus JI0Iel Ha 3emIie.

Oco3HaHWe eUHCTBA W IEJIOCTHOCTH OKPYXKAIOMIETO MHPA, BO3MOXKHOCTH €T0 IO3HAHUS U
00BSICHEHUS] Ha OCHOBE JIOCTIDKEHUH HAYKH.

MetanpeaMeTHBIMH pPe3y1bTaTAMH

U3YYEHHUS Kypca sBIsieTcs: GOPMUPOBaHUE y 00yJaIOUIUXCs YHUBEPCATbHBIX YU€OHBIX ACHCTBUIA:

Ilo3naBaTenbuble YY /:

©)

YMmenue paboTath ¢ pa3HbIMH UCTOYHUKAMH MH()OPMAIINH, AaHATU3UPOBATH U OIICHUBATD
nH(popMalnIo, IPeoOpa3oBbIBAThH €€ U3 OJHON (GOPMBI B IPYTYIO;

YMeHue cocTaBIIATh TE3UCHI, Pa3IMYHBIE BU/IbI [IJIAHOB, CTPYKTYpUPOBATh YU4eOHBIN MaTepHall,
JlaBaTh OIpE/IeICHUsS MOHATUMH;

YMeHus IIpOBOAUTDH Ha6J'IIO,Z[eHI/I$I, CTaBUTb JJICMCHTAPHLIC SKCIICPUMCHTLI U 00BICHATE
TIOJIYYCHHBIC PE3YJIbTAThI,

YMeHus CpaBHHBATb U KJ'IaCCI/I(i)I/ILII/IpOBaTL, CaMOCTOATCIBHO BBI6I/Ipa$I KpUTCpUHU IJI
YKa3aHHBIX JIOTUYCCKUX onepaunﬁ;

YMeHue CTPOUTH JJOTHUYCCKHUC pacCyKaACHUA, BKIIFOYAKOIIHEC YCTAHOBJICHUC
NPpUYIHUHHOCICACTBCHHBIX CBSI3€I71;

YMeHHe co3aBaTh CXEMAaTHYECKHE MOJICNU C BBIACICHUEM CYIIECTBCHHBIX XapaKTEPUCTHK
0OBEKTOB;

YMmenus ONpCACIIsITh BOSMOXXHBIC HCTOUYHHUKU H606XO)II/IM]':>IX CBeHeHHﬁ, MPONU3BOANUTDL ITOUCK
I/IH(I)OpMaI_[I/II/I, AHAJIM3UPOBATH U OLICHHUBATDH eé JOCTOBCPHOCTL.



PeryasituBubie YY/I:

O YMeHHue OpraHu30BBIBATH CBOIO YUCOHYIO JCSITEIHLHOCTHO OMPENENSITh 1eNb PadOThI, CTABUTH
3a/1auy, IUJIAHUPOBATh — OMNPENCNSTh MOCIEI0BATEIBHOCTh JEHCTBUA M MPOTHO3UPOBATH
pe3ynbTaThl paboThI;

o VYMeHHsa caMOCTOSTEIHEHO BBIIBUI'aTh BaApUAHThI PCHICHUA IMOCTABJICHHBIX 3a4a4, MPCABUACTD

KOHCYHBIC PE3YJIbTAThI, BI)I6I/IpaTI) cpeacTtBa JOCTHXKCHUA LCIIN;

o VYMeHus paboTarh IO IUJIaHYy, CBEPSITh CBOM JACUCTBUS C IEIBI0O M IPU HEOOXOAMMOCTH

HCIIPABJIATH OImMOKU CaMOCTOATCIBHO,

o Brnagenue ocHOBaMM CaMOKOHTPOJISL U CaMOOLEHKU NPUHATHSA PELIEHUN U OCYIECTBICHUS

OCO3HAHHOTO BbIOOpA B y4EOHOU M MO3HABATEIHLHOM IEATEIIHHOCTH.

KommynukaTruBubie YY/I: OYMeHMs CiylmiaTh U BCTYNATh B AUAJIOT, Y4aCTBOBATHh B KOJUIEKTUBHOM

00CYXIeHHH TIPOOIIEM;

o VYwmenns HHTCTPUPOBATHECA U CTPOUTH IHMPOAYKTHUBHOC BSaHMO}ICﬁCTBﬂe CO CBECPCTHHUKAMH H

B3POCIIBIMY;

O YMeHus aJeKBaTHO UCMOJIb30BaTh PEUEBbIe CPEACTBA Ui AUCKYCCUHM U apTyMEHTAlluu CBOEH
MMO3ULIMH, CPABHUBATH TOUKU 3PEHUS, ApPT'YMEHTHPOBATH CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO
MTO3HLIUIO.

IIpenmeTHble pe3yIbTaThI
Pa3znen ’KuBble opraHusMbl

5 KJace

Boinycknuk nayyumcesa:

XapakTepu3oBaTh 0COOCHHOCTH CTPOCHHUSI U IPOLIECCOB KUBHEACSITEILHOCTH - KIIETOK PACTCHHIA,
OakTepuii, TpuOOB

[IpuMeHSITh METOAbI OMOIOTHUECKON HAYKH JJISl U3YUEHUS KIETOK: U OOBSICHITh UX PE3yJbTaThl,
Hcnonb30BaTh COCTABISIONINE UCCIE0BATENBCKOM U IPOEKTHOM ASSITETFHOCTH 10 U3YYSHHIO IPrOO0B
W pacTECHUMU;

OpueHTHPOBAThCS B CUCTEME MMO3HABATEIbHBIX IIECHHOCTEH: OIIEHUBATh WH(OPMALIUIO,

MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB.

BoinyckHuk nosiyuum 603M0MCHOCHb HAYYUMbCA

CobOmomaTh mpaBuia paboThl B KaOMHETe OWONOTHH, ¢ OWOJOTMYECKUMHU MpudbopamMu U
WHCTPYMEHTAMH,

Hcnonb30Bath MpreMbl OKa3aHUs MEPBOM MOMOIIH ITPU OTPABIICHUU SITIOBUTBIMU TPUOAMHL.

Brigensate acTeTndeckiue 0COOEHHOCTH 00BEKTOB KUBOH Mpupoabl; Haxoautsb

nHpopMaInIo 0 TPUOAX, OAKTEPUIX M PACTEHUSIX B HAYYHO-

MOMYJISIPHOM TUTEpaType, OMOIOTHYeCKUX CIIOBAPSX M CIIPABOYHUKAX, AHATTU3UPOBATh, OIEHUBATH

e€ ¥ MepeBOIUTh U3 OJTHON (POPMBI B IPYTYIO;



6 kJaace

Buvinycknuk nayuumca:

XapakTepu3oBaTb OCOOEHHOCTH CTPOCHHS U TPOLECCOB IHKU3HEACSITEIBHOCTH OHOJOTMYECKHX
00BEKTOB - PaCTEHHH, UX MPAKTHYECKYIO 3HAYUMOCTb;

[IpumeHsaTh METOAbl OMOJOrMYECKONM HAyKM JUIsl U3y4EHHUS PACTEHUM: MPOBOAUTH HAONIONEHUS 3a
KUBBIMM OpraHW3MaMM, CTaBUTb HECJOKHbIE OHOJIOTMYECKUE OSKCIEPUMEHTHI U OOBACHATH MX
pe3yJbTaThl, ONIMCHIBATH OMOJIOIMUYECKUE OOBEKTHI U MTPOLIECCHI;

Hcnonb30BaTh COCTABISAIONINE MCCIEA0BATEIBCKOW U MPOEKTHOW AESTEIbHOCTU MO M3YYEHUIO
pacteHuii (MpUBOAUTH TOKA3aTENbCTBA, KIAaCCU(UIIMPOBATH, CPABHUBATD, BHISIBIISTH B3aMMOCBSI3H);
Boinycknuk nonyuum 603mM0x#cHOCHb HAYUUMbCA

Cobmomath mpaBwia paboThl B KaOuMHETe OWMOJOTMM, C OWOJOTMYECKMMH MpudbopamMu H
MHCTPYMEHTaMH;

Wcnonb30BaTh mpreMbl OKa3zaHUs EPBOM MOMOIIY IPU OTPABICHUH SIIOBUTBIMUA PACTEHHSIMHU,
paboTHI C ONpeAETUTENIMHA PACTEHNUN; BBIPALIUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX

pacTeHuni;

Briaensate screTndyeckie 0COOEHHOCTH 0OBEKTOB KUBOU IIPUPO/IBI;

Oco3HaHHO cOOMI0AaTh OCHOBHBIE MPUHIIMIIBI U [TPaBUJIa OTHOILIEHHUS K KUBOU MPUPOJIE;

Haxoauts nHGopMaIuio o pacTeHusIX B HAy4YHO-TIOMYJSIPHON JTUTepaType, OMOJIOrHUECKUX CIIOBapsIX
U CIIPaBOYHHUKAX, aHAJIN3UPOBATh, OLIEHUBAThH €€ U TIEPEBOAUTH U3 OJHOM (DOPMBI B IPYT'YIO; B CBOUX
JNEUCTBUAX U MOCTYNKAX IO OTHOIIECHUIO K JKUBOW MPUPO/IE.

BeiOupate 1e1eBble U CMBICIOBBIE YCTAHOBKU B CBOMX JAEHCTBHSAX U MOCTYNKaX IO OTHOLIEHHIO K
YKUBOU TIPUPO/IE.

7 kaacc

Boinycknuk nayuumcs:

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHS U TPOILECCOB IKU3HEIEATEITHHOCTH OHOJOTHYECKHIX
00BEKTOB — KHBOTHBIX WX MPAKTUYECCKYIO 3HAYUMOCTb;

[TpuMeHsATh METOABI OHOJIOTUYECKON HAYKW U M3y4YCHHUs JKUBOTHBIX: IPOBOJUTH HAOIIONCHUS 32
KUBBIMH OpPTraHU3MaMH, CTaBUTh HECJIOXHbBIC OWOJIOTHYECKUE JKCIICPHUMEHTHI U OOBSICHITH HX
pe3yiIbTaThI, OIMCHIBATH OMOJIOTUYECKUE OOBEKTHI U TIPOIIECCHI;

Hcnonp30BaTh COCTABISIONIME MCCIIEOBATEIILCKON U MPOCKTHON NESITEIBHOCTH TI0 KHUBOTHBIX
(IpUBOIUTH TOKA3aTEIbCTBA, KIIACCU(PHUIIMPOBATh, CPABHUBATH, BBISBIISITH B3AUMOCBSI3H);
OpueHTHPOBATHCS B CUCTEME MMO3HABATEIIBHBIX IICHHOCTEH: OICHHBATh HH(DOPMAIIHIO O YKHBBIX
OpraHu3Max, IMoJiy4aeMylo U3 pa3HbIX UCTOYHUKOB; ITOCIICACTBUS ICATSILHOCTH YEJIOBEKA B IIPUPO/IE.
BoinyckHuk noiyuum 603M0iCHOCHb HAYUUMbCS

CoOmrogath mpaBwia pabOThl B KaOWHETE OHOJIOTHH, C OHOJOTHYECKUMH NpuOOpamMu u
WHCTPYMEHTAMU;

Hcnonb3oBaTh MpreMbl OKa3aHUs IEPBO MOMOIIH MTPH YKYCaX KUBOTHBIX; BBIPAIIIMBAHUS TOMAITHUX
KUBOTHBIX;

Oco3HaHHO COOMI0/IaTh OCHOBHBIE MPHUHIIUIILI U TIPaBUiIa OTHOUIEHHS K dKUBOUW MPHUPOJIE;
OpueHTHPOBAThCS B CHCTEME MOPAIBHBIX HOPM M IIEHHOCTEH MO OTHOUICHHIO K OOBEKTaM KHBOU
MPHUPOBI (IPU3HAHUE BBICOKOU IIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUSAX, YKOJIOTHUECKOE
CO3HAHHE, YMOIIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K 00BEKTaM )KHBOU TIPUPOJIBI);

Haxonuts nHpOpMAIIIIO O )KHUBOTHBIX B HAYYHO-TIOMYJISIPHON TUTEpaType, CIPABOYHUKAX,
aHAIIM3UPOBATh, OLEHUBATH €€ U IEPEBOJAUTH U3 OJHON (POPMBI B IPYTYIO;



Paspnen YesoBek U ero 310poBbs

8 kiace

Buvinycknuk nayuumca:

XapakTepru30BaTh 0COOCHHOCTH CTPOCHHUS U MPOIECCOB KU3HEICATEITBHOCTH OHOJIOTHYECKHIX

00BEKTOB — KMBOTHBIX UX MPAKTHYCCKYIO 3HAYMMOCTb;

[TpuMeHsATH METOIBI OMOJIOTUYECKON HAyKH NP N3YYCHUH OPraHW3Ma YeJI0BeKa: IPOBOUTh

HAOJIOIEHUS 32 COCTOSTHIEM COOCTBEHHOTO OpraHMW3Ma, H3MEPEHHS, CTABUTH HECTIOKHBIE

OMOJIOTUYECKUE SKCIIEPUMEHTHI 1 OOBSICHITD UX PE3YIIbTATHI;

Hcnonp30BaTh COCTABISIONIME HCCIENOBATEIBCKOH M TPOEKTHOHN JEATENBHOCTH IO H3YUEHHIO

OpraHu3Ma dYeJloBeKa: TPUBOJIUTH JIOKA3aTEIbCTBA POJCTBA UEJIOBEKA C MIIEKOIHUTAIONUMHA

’KHBOTHBIMH,

CpaBHHMBATh KIIETKH, TKaHH, TIPOLECCHl IKU3HENEATEIPHOCTH OpPraHW3Ma YEJNOBEKA; BBISBIATH

B3aMMOCBSI3U MEXIy OCOOCHHOCTSMHU CTPOCHHS KIIETOK, TKaHEW, OPraHOB, CUCTEM OpPraHOB M HX

byHKUUSIMU;

OpueHTHPOBATHCSI B CHCTEME MO3HABATENBHBIX IIEHHOCTEH OIEHMBATh WH(POPMAIHIO 00 OpraHu3Me

YeJI0BeKa, MOJIYyIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB, TIOCIICACTBHUS BIUSIHUS (PAKTOPOB PUCKA HA 37J0POBHE

9eIoBeKa.

Boinycknuk nonyuum 603mMo0HcHOCHb HAYUUMbCA:

* HCTIOJIb30BaTh HA MPAKTUKE MPHEMBI OKa3aHUs MEPBOM TOMOIM NPU MPOCTYAHBIX 3a00JICBAHUSX,
0’KOTax, 0OMOPOKEHUX, TPABMaX, CIIACEHUH YTOMAIONIETO PAIlMOHAIBHONW OpraHU3aluu TpyAa W
OT/bIXa; MPOBEICHNS HAOIIOACHUH 32 COCTOSIHIEM COOCTBEHHOTO OPTraHU3Ma;

* BBIJICJIATh SCTETHYECKHE IOCTOMHCTBA YEJIIOBEYECKOTO Tela,

* peaTn30BBIBATh YCTAHOBKH 3/10pPOBOTO 00pa3a KU3HH;

* OPHCHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM M IEHHOCTEH IO OTHOWICHHWIO K COOCTBEHHOMY
3JI0POBBIO U 37I0POBBIO IPYIHUX JIFO/CH;

* HAXOJUTh B Y4eOHOW M HAYYHO-TIOMYJISIPHOH JHTeparype MH(opManuio 00 opraHu3Me 4YenoBeKa,
oopmIATh €€ B BUJE YCTHBIX COOOLICHUH, TOKIAI0B, pedepaToB, NIPE3CHTAIMN; * aHATU3UPOBATH
Y OLICHUBATh LIEJICBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHX M MOCTYIKAX 110 OTHOILICHHIO K
3JI0POBBIO CBOEMY M OKPY)KAIOIINX; OCIECTBUS BIMSHUS (HaKTOPOB PHUCKA HA 3/I0POBBE YETOBEKA.

Paznen O0mue Guosiornyeckue 3aKkoHoMepHocTH 9 KJace
Buinycknuk nayyumes:

XapakTepu3oBarh 00II1e OMOJOTHUYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO0 3HAYUMOCTb;
[IpuMeHsaTh  METOMBI OHOJIOrNYECKOH HAyKU OIS HU3y4YCHUS 00X
OMOJIOTHYECKHMX 3aKOHOMEPHOCTEH: HaOII0aTh M OMKMCHIBATh KJIETKH HA TOTOBBIX MUKpOIIpENaparax,
9KOCHUCTEMBI CBOEH MECTHOCTH;

Hcnonp30BaTh COCTABIAOMINE UCCIAEA0BATENBCKOM M MMPOEKTHOM AECSITENIBHOCTH MO U3YYEHUIO
001X OMOIOTHYECKHX 3aKOHOMEPHOCTEH, CBOMICTBEHHBIX KUBOI MPUPOJIE;

[TpuBOIUTH HOKA3aTEIHCTBA HEOOXOIUMOCTH 3aLTUTHI OKPYXKAIOIIEH CPEIbl;

Briaenars OTJIMYHUTENLHBIE MpU3HAKU JKUBBIX OpPraHM3MOB; CYILIECTBEHHBIE
MPU3HAKUA OMOJIOTHYECKUX CUCTEM U OMOJIOTHYECKUX MPOIECCOB;

OpueHTHpOBaTbCSI B CHUCTEME II03HABATENBHBIX IICHHOCTEH: OllIEHUBaTh HWHMOPMALUIO O
JESATEIHHOCTH YeJIOBEKa B IPUPOJIE, MOTYUAEMYI0 U3 Pa3HbIX HCTOYHUKOB; AHAIU3UPOBAThH

Y OLICHUBATH MOCJEACTBUS ACSITEIBHOCTH YEJIOBEKa B IPUPOEC



BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMbCA:

BbiiBurath THUIOTE3bl O BO3MOMKHBIX IOCIEICTBUSAX JEATEIBHOCTH YEIOBEKAa B HKOCHUCTEMAax M
ouochepe;

ApryMeHTHpOBaTh CBOIO TOYKY 3pEHHS B XOJ€ MAMCKYCCHH 1O OOCYXIEHHIO TI00aIbHBIX
IKOJIOTHYECKUX ITPOOIIEM.

AHanM3UpOBaTh U OIICHUBATH IIEJICBBIC M CMBICTIOBBIC YCTAHOBKH B CBOMX JCHCTBUSAX U MOCTYIKAX I10
OTHOIICHHUIO K 3/IOPOBBIO CBOEMY M OKPYXKAIOIIWX; TOCIEICTBUSA BIUSHHUS (AaKTOPOB pHUCKA Ha
3JI0pPOBBE YETIOBEKA.

OpueHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM M IEHHOCTEW 10 OTHOIICHUIO K OOBEKTaM KHBOMN
PUPOJIBI (TIPH3HAHKE BBICOKOH IIEHHOCTH JKM3HU BO BCEX €€ MPOSIBICHUSX, SKOJIOTUIECKOE CO3HAHHE,
SMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIIEHHE K 00BEKTaM KUBOU MPUPO/IbI);

BBI6I/IpaTB HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX I[GI\/'ICTBI/ISIX " NOCTyNIKax IO OTHOIICHHIO K
YKUBOU TIPUPOJIE.

Conepxanue nporpamMmsl
buoJiorus. bakrepun. I'pudsl. Pacrenus.
5 kmacc(35 yacos, 1 yac B He1eJ110)
Beenenue (6 uacos)

buonoruss — wayka o xuBO# mpupojae. Meroapl ucciaenoBanus B Ouosioruu. llapctBa GakTepwid,
rpuOOB, pacTEHUH U KUBOTHBIX. OTINYUTEIIbHBIC TPU3HAKH KUBOTO U HEXUBOTO. CBs3h OPraHU3MOB
co cpenoitoOuTanus. B3auMocBs3p opraHu3MoB B Mpupoje. JDKoJoruueckre GakTopbl U UX BIUSHUE
Ha KMBbIE OpraHU3Mbl. BiusiHue 1eATeIbHOCTH YeloBeKa Ha IPUPOLY, €€ OXpaHa.

Jlabopamopnwsie u npakmuyeckue padoomaot

deHosoruvecKre HabIIeHUs 32 CE30HHBIMU U3MEHEHUSIMU B IIpupoae. Benenue nHeBHUKA
HaOII0IEHUH.

IKcKypcuu

MHuoroo0pasue KUBbIX OPraHU3MOB, OCEHHHE SIBJICHUS B )KU3HU PACTEHUHN U KUBOTHBIX.

Paznen 1. Kierounoe crpoenue opranusmos (10 uacos)

YCTpoiCcTBO yBENMYHUTENLHBIX HPUOOpPOB (Jyma, CBETOBOW MuKpockor). KieTka u ee cTpoeHwHe:
00010YKa, HUTOIUIA3Ma, SIPO, BAKYOJH, IUIACTHIbL. JKHU3HEICSITEIbHOCTh KICTKH: TMOCTYIUICHHE
BEIIIECTB B KJIETKY (JbIXaHUE, TUTAHUE), POCT, PA3BUTHE U JCTICHUE KICTKU. [IOHATHE «TKAaHbY.
Hemoncmpayuu

MukpornpemnapaTbl pa3In4YHbIX PACTUTEILHBIX TKAHEH.

Jlabopamopuvie u npakmuueckue paéomol

VY CTpoicTBO Jymbl U CBETOBOTO MUKpOcKoma. [IpaBuia paboTel ¢ HUMH. M3yueHne KIeTOK

pacTeHUs CIIOMOIIIBIO JIYIIBI.

[TpuroToBieHre Mpenaparta KOKHUIIbI YCITYH JyKa, PACCMATPUBAHKE €ro M0 MUKPOCKOTIOM.
[TpuroToBieHke MPEMapaToB U pacCMaTPUBAHUE MO MUKPOCKOTIOM IIJIACTH/T B KJICTKAX JINCTA JJI0JICH,
IUTOIOBTOMATOB, PSIOMHBI, ITUITOBHUKA.

[TpuroToBieHue mpenapara ¥ paCCMaTPUBAHUE MOJI MUKPOCKOIIOM JIBHXKEHUS [IUTOIIA3Mbl B
KJIETKaX JINCTA3JI0ICH.

PaccmaTpuBaHue 101 MUKPOCKOIIOM TOTOBBIX MHKPOITPENApaTOB Pa3inuHbIX PACTUTEIBHBIX TKAHEH.



Pa3znen 2. llapcrBo BakTepun. LlaperBo I'pudni(7 uacos)

CrpoeHue U KU3HEIeATENIbHOCTh OakTepuil. PasmHoxkeHune Oakrepuil. bakrepuu, uX poiib B MPUPOJIC
Y )KM3HHU 4enioBeKa. PazHooOpasue GakTepuii, MX pacupoCTpaHeHHE B IPUPOJIE.

I'pubbr. O0mas xapakTepucTHKa TpuOOB, UX CTPOCHUE H KU3HEAEATENbHOCTh. 1lnsnounsie rpuobL.
Cwenobnbien simoBUTHIe TpUOBL. [IpaBmia cbopa chenoOHBIX TpUOOB M uX oxpaHa. [IpodunakTuka
oTpaBieHusi rpubamu. Jpoxoku, miecHeBble rpuObl. ['pubbi-napasutsl. Poias rpuboB B npuposae u
KU3HU YEJIOBEKA.

Jemoncmpayusn

MynsoK¥ TUTOZIOBBIX TeJ MUSITIOYHBIX TPHOOB. HaTypanmbHbie 00BEKTHI (TPYTOBHK, pXKABUYHHA,
T'OJIOBHS, CHOPBIHbS).

Jlabopamopuvie u npakmuyeckue padomul

CTpoeHHe TUTOZI0BBIX TN MUISTIOYHBIX TPUOOB.

Crpoenue miecHeBoro rpuda mykopa. CTpoeHUE APOAIKEH.

Paznen 3. IlapcrBo Pactenus (9 uacos)

Pacrenns. boranmka — Hayka o pacteHusix. MeToabl uzydenus pactennit. OOmas xapakTepucTuka
pacTuTeNpHOTO IapcTBa. MHOrooOpa3ue pacTeHUH, UX CBsI3b CO cpenoit ooutanus. Pos B 6nocdepe.
Oxpana pacTeHHI.

OcHOBHBIE TPYIIBI PACTEHUH (BOJOPOCIH, MXH, XBOIIH, TJIAyHBI, MAMIOPOTHUKH, TOJIOCEMEHHBIC,
1BeTKOBBIE). Bogopocnu. Muoroo6pasue Bomopocieii. Cpena obutanus Bomopocieit. CtpoeHwme
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX BOJOpociel. Posib Boopociel B mpupoe U KU3HHU YeJIOBEKa,
OXpaHa BOJOPOCTEH.

JlumaitHukH, UX CTpoeHue, pa3HooOpas3ue, cpena oouTanus. 3HaUYCHUE B IPUPOJIE U KU3HU

yenoBeka. Mxu. Muoroo0pasue mxoB. Cpena ooutanus. CTpoeHHEe MXOB, HX 3HaUYCHUE.
[TanopoTHHKH, XBOIIY, MJIAyHbI, UX CTPOEHHE, MHOrOOOpasue, cpefa oOUTaHus, pOJib B MPUPOAE U
KU3HUYEIOBEKA, OXpaHa.

I'onoceMeHnHsie, ux cTpoeHue u pasHoodpasue. Cpena oOutanus. PacnpoctpaneHue roioCeMeHHbIX,
3HAYEHHUEB MPUPOJE U )KU3HH YEIOBEKa, UX OXpaHa.

[[BeTKOBBIE pacTeHus, UX cTpoeHue u MHorooOpasue. Cpena oOutaHus. 3HaYCHHE IIBETKOBBIX B
MIPUPOJIC MKU3HU YEIIOBEKA.

[Ipoucxoxaenue pactennit. OCHOBHBIE 3Talbl PA3BUTHUS PACTUTEIILHOTO MHPA.
Hemoncmpauusn

I'epbapHbie SK3eMILIAPBI pacTeHuid. OTHeUaTKu HCKOTIAaeMbIX

pactenuii./labopamopnsie u npakmuueckue padomut CTpoeHue

3eJIEHBIX BOJIOPOCIIEH.

CrpoeHue Mxa (Ha MECTHBIX BUAX).

Crpoenune cniopoHocsero xsoma. CTpoeHue ClIOPOHOCSILETO

nanopoTHuka. CTpoeHHEe XBOU U IIUIIEK XBOWHBIX (Ha MIpUMeEpe

MECTHBIX BUOB).

Pe3epBHoe Bpemsi— 3

yaca



Coneprxxanue nporpamMMmsl
Buosiorus. Muoroodpasue moKpbITOCEMEHHbIX PACTEHH.
6 xkaacc(35 gyacos, 1 yac B Hej1eJ110)

Paznen 1. CTpoenne 1 MHOrooopasue moKpbITOceMeHHbIX pactenmii (14 uacos)

CtpoeHne ceMsiH OJHOJIOJIBHBIX M JIBYIOJIBHBIX pacTeHHUU. BuIpl KOpHEH W THUIBI KOPHEBBIX
cucTeM. 30HbI(y4acTKH) KOpHs. Bugonsmenenust KopHeil.

[ToGer. ITouku 1 ux crpoenue. Poct u pazsutne noodera.

Bnemnee crpoenne nucra. Kierounoe crpoenue nucra. Bugonsmenenus

nuctbeB. Ctpoenue ctebiss. MHoroobpasue crebmneil. Bugonsmenenus

0OEroB.

[IBerok u ero crpoenue. Couserus. ITnogsl u ux kinaccuduxanus. PacnpocTpaHeHue MIOI0B U
CEMSH.

Jemoncmpayus

BuemHee u BHyTpeHHee cTpoeHus KopHs. CTpoeHHe IMoYeK (BereTaTUBHOW W T'€HEpaTHUBHOM) M
pacnojioxkenue ux Ha credne. Ctpoenue nucta. Makpo- U MUKpocTpoeHue cTe0is. Paznuunble BUIbI
coupeTuil. Cyxue u COYHbIE TITObI.

Jlabopamopnvie u npakmuueckue padomoi

CrpoeHue ceMsiH IBYI0IbHBIX U OJHOAOIbHBIX PACTCHHH.

Buns! kopreit. CrepxHEBas 1 MOYKOBATasi KOPHEBBIE

cucteMbl. KOpHEBOH 4EXJIMK U KOPHEBBIE BOJIOCKH.

CrpoeHue noyex.

Pacnionoxenne moyek Ha ctebsie. BHyTpeHHEe cTpoeHne BETKH JIepeBa.
Bunousmenennbie moderu (KopHeBHIle, KiyoeHb, TykoBuiia). CTpoeHue
1BeTKa. Paznmuunbie BUABI conBeTHI. MHOTO00Opa3ue CyXux M COUYHBIX
IUIOJIOB.

Paznen 2. ’Kuszub pacrennii (10 vacos)

OcHOBHBIE TMPOLIECCHI KU3HEAEATENbHOCTH (MUTaHME, JbIXaHHe, OOMEH BEIIECTB, POCT, Pa3BUTHE,
Pa3MHOKEHHE).

MunepajibHOE ¥ BO3AYIIIHOE TUTaHUe pacTeHui. PoTocuHTe3. Jpixanue pacrenuil. Micnapenue Boabl.
Jlucronaxn. IlepenBukeHue BOABI M TUTATENBHBIX BEUIECTB B pacTeHud. [IpopactaHue ceMsH.
CriocoObl pa3MHOXKEHUS pacTeHul. Pa3MHOXkeHNe CIOPOBBIX pacTeHul. Pa3MHOXEHIE TOJI0CEMEHHBIX
pactenuii. IlomoBoe u Oecronoe (BEreTaTWBHOE) PA3MHOXKEHHE MOKPBHITOCEMEHHBIX PACTCHHIA.
Hemoncmpauusn

OnbIThl, JO0Ka3bIBAIOIIME 3HAUEHUE BOJBI, BO3/AyXa W TeIJia JUIs MPOpPACTAaHUS CEMSH; MHUTAaHUE
MIPOPOCTKOB 3alacHbIMH BEUIECTBAMH CEMEHH; IMOJYyUY€HUE BBITSHXKKM XJIOpOQHMILIA; IMOTJIOLIEHUE
pacTeHHUsIMH YTIIEKHUCIIOTO Ta3a M BBIIEICHHE KUCIOPOJa Ha CBETY; 00pa3oBaHue KpaxMasa; JbIXaHHe
pacTeHMIi; UCTIapeHHe BOJIbI JTUCThSIMH; EPEABIKEHNE OPTraHUYECKUX BEIECTB TI0 JTy0y.
Jlabopamopuwie u npakmuueckue padomul

[lepeaBuxeHne BObI U MUHEPATbHBIX BELIECTB I10

npeBecuHe. BereratuBHOE pa3MHOKEHHE KOMHATHBIX

pacTeHui.

OrnpeseneHrne BCXOKECTH CEMSIH PACTEHHI U UX TOCEB.

IKcKypcuu

3UMHUE SBJICHUS B )KM3HU PACTCHUIA.



Paznen 3. Knacenpukanus pacrennii (6 vacos)

OCHOBHBIE CUCTEMATUUYECKUE KATETOPUM: BHUJ, POJ, CEMENCTBO, KIIAcC, OT/AEN, LIapCTBO. 3HAKOMCTBO

cKJaccu(uKanuei BETKOBBIX PACTEHUH.

Knacc JIBynosibHbIe pacTeHus. Mopdoorudeckas XxapakTepuctuka 3—4 ceMelcTB (¢ yaeTom

MECTHBIX YCIIOBUH).

Knacc OnnononbHeie pactenus. Mopdosorniyeckas XapakTepUCTHKA 3JIaKOB U JIHIICHHBIX.

Baxneimme CenbCKOXO035HCTBEHHbIE pacrenus, OuoJoruyeckue OCHOBBI
MXBBIPALMBAaHUS U HAPOJHOXO35AMUCTBEHHOE 3HaueHue. (Bb10op 00bEKTOB 3aBUCUT

OT CTIeIMAIM3AI[UN PACTEHUEBOACTBA B KAXK/I0M KOHKPETHON MECTHOCTH. )

Jemoncmpayus

JXKusble u repbapHble pacTeHUsI, PAOHUPOBAHHBIE COPTA BaKHEHIIIMX CETbCKOXO03SIIICTBEHHBIX

pacTeHui.

Jlabopamopuvie u npakmuyeckue padomul

BrisiBiIeHHE TPU3HAKOB CEMENCTBA MO BHEITHEMY CTPOEHUIO PACTEHUM.

IKcKkypcuu

O3HakoMJIEHHUE C BBIPAIIMBAHUEM PACTEHUH B 3alIUIIICHHOM I'PYHTE.

Paznen 4. Ilpupoanbie coodecTBa (3 uaca)

B3aumocss3b pactenuii ¢ apyrumu opranusmamu. CumOuo3s. [lapasutusm. PacturenpHbie
co00I11eCTBAa U UXTHIIHI.

Pa3BuTHe 1 cMeHa pacTUTENbHBIX cOOOIIECTB. BinsiHue AeITeTbHOCTH YeloBeKa Ha PaCTUTEIbHbBIE
coo0I11ecTBay BIUSHUE MPUPOTHON CpeJibl HAa YEIOBEKA.

IKcKypcuu

[Ipupoanoe cooOmiecTBo U yenoBek. DeHonornyeckue HaOMIOIEHUS 32 BECCHHUMU SIBICHUSAMU B
pupoIHbIXcooOmecTBax. PezepB BpeMenn — 2 yaca.

Conep:xanue nporpamMmmbl
Buoaorus. ’KusorHrlie.

7 kJace.
(35 gacos, 1 yac B HezEIHO)

Beenenne (2 vaca)MHOroo0Opasue )KUBOTHBIX U UX cucTeMaTHKa. OCOOCHHOCTH CTPOCHHS OpraHM3Ma
AKHUBOTHBIX.

Jlabopamopuaa paboma V3yaennie MHOroo6pa3usi TKaHel )KUBOTHOTO.

IKcKypcus

MHoroo0pasue KMBOTHBIX

Pazzen 1. OnHokJIeTOYHbIE )KUBOTHBIE (2 yaca)

[MogmapctBo  Omuoknetounsie  (IIpocreiimme). PasHooOpa3sue ©  3HaueHHWE MPOCTEUIIHX.
Jlabopamopnas paboma

N3yuenune cTpoeHUs U epeABUKEHUS OTHOKIETOYHBIX )KMBOTHBIX

Paznen 2. IIpocto ycrpoeHHbIe Gecrio3BoHOUYHBbIE (3 yaca)
Tun Kummeunomnonoctaeie. MHOTOOOpa3ue v 3HaUYeHUE KUIeuHONoa0CTHRIX. Tun [Lnockue uepsu. Tum
Kpyrnsie uepBu. Ocobennoctu ctpoeHus. OCOOEHHOCTH CTPOCHUS U MPOIIECCOB KUZHEACSITENLHOCTH

nmapa3uTHUYCCKUX qepBeﬁ
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Pa3znen 3. Llenomuueckue 6ecnnio3BoHoYHbIE(9 yacoB)

Tun Konbyateie yepBu. MHOTr000Opa3ue 1 3Ha4eHUE KOJIbYATHIX YepBel. Tun MoJITrocK.
Knacc bproxonorue. MHoroo6pasue u 3HaYeHHUE MOJUTIOCKOB. Tun YneHucroHorue.
Oo6uas xapakrepuctuka. Tun Unenucronorue: PakooOpasnble. Tun UYneHuctoHorue:
[Taykoo6pa3nsie. Tun Unenucronorue: Hacexombre.

Jlabopamopuuvie pabomot

N3ydeHue cTpoeHus: pakOBUH MOJIITIOCKOB. V3ydueHne BHEITHETO CTPOEHUS HACEKOMOTO.
N3ydyeHneTuoB pa3BUTUS HACEKOMBIX.

IKcKypcus

Pa3HooOpa3zue u poJib YWIEHUCTOHOTUX B IPUPOAEPOJAHOTO Kpasl.

Pa3znen 4. [leppnyHOBOIHBIE MO3BOHOYHBIE(3 Yaca)

Knacc Kocthbie ppiObl. MHOTOOOpasue u 3HaueHne KocTHbIX pel0. Kinace 3emHoBoqHBIC(AMPHOUN).
Jlabopamopnas paboma

W3ydeHne BHEUTHETO CTPOCHHUS U TIEPEABUKEHUS PbIO.

Pa3znen 5. [lepBuuHO-Ha3eMHbIEe O3BOHOYHBIE(6 YacoB)

Kiacc [Ipecmbikarommuecs. MHOrooOpa3uen 3Ha4eHNe mpecMbikaronuxcs. Kimace
[Truner. Kimtace Mitekonmraroniue. OCHOBHBIE TPYIITBI MIIEKOTTUTAFOIINX.
Jlabopamopnwie pabomet. V3ydeHre BHEITHETO CTPOCHUS U MIEPHEBOr0 MOKPOBA
ntul.M3yueHue BHEIIHEro CTPOEHUs, CKesleTa U 3yOHOM CHCTEMBbI MIICKOTTUTAIOIIUX.
Ikekypcua: PaznooOpasue NTUI U MIEKOMUTAIOIINX MECTHOCTH
MPOKUBAHUS(IKCKYPCHUS B TIPUPOTY, 300IIAPK HIIH MYy3ei)

Pazzen 6. DBosTOIMS JKUBOTHOT0 MUPa(6 qacoB)

DBOJIIOIHS OTIOPHO-IBUTATEIIFHOM CHCTEMBI. DBOJIIOIUS TUIIICBAPUTEIIBHOU CHCTEMBI.
OBOJIOIUS  JBIXaTEJILHOU CUCTEMEL. DBOJIOLUSI

KpoBeHocHOM crcTEMBI. DBOJIIOIMS BBIACIUTEIBHON CUCTEMBI. DBOIIOLMS HEPBHOM CUCTEMBI U
OpPraHOBYYBCTB. DBOJIIOIHS MOJOBOM CUCTEMBL. DTalbl Pa3BUTHS YKUBOTHOTO MHPA.

Paznen 7.

3HayeHMe ;KMBOTHBIX B MIPUPO/IE U KU3HU 4YesoBeka (2 yaca) JKUBOTHBII Mup u
XO35IIICTBEHHAS IEATEIBHOCTh YEIOBEKa.

Pe3epB — 2 yaca

Conepxxanue nporpamMMmsl
buosiorus. Yemnosek.
8 kimacce(70 yacoB, 2 yaca B HeJ1eJII0)

Pa3nen 1. Beenenue. Hayku, u3ydaoume opranusm desioBeka(2 uaca)
Hayku, u3yuaromiye opranu3M 4ejoBeKa: aHaTOMHUsI, (PM3HUOJIOTHs, ICUXOJIOTUs U TUTHeHa. Vx
CTAQHOBJICHUE MMETO/IbI HCCIIEIOBAHMSI.

Paznen 2. Ilpoucxoxaenue yenoeka(3 vaca)
MecTto 4enoBeka B cucteMaTrke. J[0Ka3arenbCTBa )KUBOTHOTO TIPOUCXOKACHUS YeaoBeka. OCHOBHBIE
ATambl 3BOJIONUHM YeIOBEKa. BiusHHE OHOJOTHYECKHX M COIMAIBHBIX (DAaKTOPOB HA DBOJIIOIHIO
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yenoBeka. YenoBeueckue pachkl. YemoBeK Kak BUL.

Jemoncmpayusn
Mogens «IIpoucxoxaenue yenopeka». Moenu oCTaTKOB APEBHEN KYJIbTYPhI YEJIOBEKA.

Paznen 3. Ctpoenne opranusma(4 uaca)

OOuuit 0030p opranusma YpoBHM opranuzanmu. Crpykrypa tena. OpraHbl U CHUCTEMBI OPraHoOB.
Kiterounoe crpoenue opranusma. TkaHu.

BuemHsis u BHyTpeHHss cpefa opranusma. CtpoeHue u QyHKUMM KiIeTKd. Ponb siapa B mepenaue
HACJIEICTBEHHBIX CBOWCTB opranu3Ma. Opranouss! KieTku. [enenue. JKu3HeHHbIE IPOLIECCHI KIETKH:
0OMEH BellecTB, OMOCHHTE3 U OMOJIOTUYECKOE OKHUCIIEHUE, X 3HaueHue. Posib pepMeHTOB B 0OMeHe
BemecTB. Poct npazsutue kinetku. CocTostHUS PU3MOTIOTHYECKOTO MTOKOSI M BO3OYKICHHUS.

Tkanu. OOpa3oBaHHe TKaHEW. DnuUTeNUaIbHbIE, COEAMHUTEIbHBIC, MBIIIEUHbIE, HEPBHAs TKaHU.
Crpoenue u ¢pyHkuus Helipona. CuHarc.

Jemoncmpayus

Paznosxenue nepoxcuaa Bogopoia hepMeHTOM KaTanazou.

Jlabopamopusie u npakmuyeckue padomul

PaccmarprBanue KIETOK M TKaHEd B ONTHYECKMM MHMKpPOCKON. MuKpomnpenapaTsl KIETKH,
SIUTEHAIBHOM, COEAMHUTEIBHON, MBIIIEYHON U HEPBHOW TKAHEH.

PednexropHas perysnsius opraHoB u cucreMm opranusma. LleHTpanbHas u nepudepuyeckas 4actu
HepBHOU cucteMbl. CIIMHHON M TOJIOBHOW MO3T. HepBwI 1 HepBHBIE y3Ibl. Pediekc u pedraexkropHas
nyra. Heliponnsie nienu. [Iporieccsl BO30YKIEHUSI M TOPMOKEHUs, X 3HaUYeHHE. UyBCTBUTEIIBHBIC,
BCTaBOYHbIE W HCIIOJHUTENbHbIE HeHpoHbL. [Ipsimbie u oOparHbie cBsizu. Ponb penentopoB B
BOCHPUATUH Pa3ApaKeHUH.

Jlabopamopnwie u npaxmuyeckue pabomot

CaMoHabm0/IeHle MUTaTeIbHOTO pediiexca U YCIOBHs €ro MposBieHUs: U TopMoxeHus. KoneHHbli
pedaekc uap.

Paznen 4. OnopHo-aBurarejbHas cucrema (7 uacos)

CkeJieT ¥ MBIIIBL, UX QYHKIUH. XUMHYECKAN COCTAB KOCTEH, MX MAKpO- ¥ MHKPOCTPOCHHUE, THITBI
kocteil. Ckesner dYejgoBeKa, €ro MPHCIOCOONCHHE K MPSIMOXOXKICHHUIO, TPYIOBOW IESITEIbHOCTH.
V3meHeHusl, CBS3aHHBIC C Pa3BUTHEM MO3ra W peuyd. THIbI COCAMHEHUH KOCTEH: HEMOJBHIKHBIC,
MOJIYTIO IBMYKHBIE, TIOABHKHBIC (CYCTaBbI).

Ctpoenue MBI U CyXOXHIHH. OO030p MBIIII YETOBEYECKOTO Teia. MBIIIIbI-aHTATOHUCTBI |
CHHEPrHCThl. PaboTa CKENETHBIX MBI M HX pery/snus. [IoHATHE O JBUTraTEbHON CIUHHMIIE.
V3MeHeHWe MBIl MPH TPEHUPOBKE. [lOCIEACTBUS THUIMOAWHAMUK. JHEPreTHKAa MBIIICYHOTO
cokpaieHus. JluHaMu4IecKas ¥ CTaTuueckas paboTa.

HapyiiieHust ocaHKu ¥ pa3BUTHE TIOCKOCTOIHS: TPUYHHBI, BBISIBIICHHE, TPEAYTIPESIKIACHHE U
ucnpasnenue. [lepBast moMoIIb MpH yInOax, mepeaoMax KOCTeH U BEIBUXaX CYCTaBOB.
Jemoncmpayusn

CkeneT U MyJSDKH TOopca YejoBeKa, uepera, KOCTeH KOHEYHOCTEH, MO3BOHKOB. Pacmuibl KOCTEi.
[TpuembloKa3aHus MEPBOM MOMOIIH TIPH TpaBMax. Jlabopamopusle u npakmuueckue paGomovl
MHEKPOCKOTIMYECKOE CTPOCHUE KOCTH. MBIIIIBI YeIOBEUSCKOTro Teja (BBIMOJIHSIETCS KOO0 B Kiacce,
1160 1oMa). YTOMIIEHHE TIPH CTATHYECKON M AMHAMUYIECKOM paboTe. BrlsBiieHHe HAPYIIEHUI OCAHKH.
BeisiBiienue miockoctonus (BoimosiHsercs: joMa). CaMoHa0 0 IeH|sT pab0Thl OCHOBHBIX MBIIIII, POJIH
IUIEYEBOTO MOsCa B JBIKCHUAX PYKH.
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Paznen 5. BuyTpennsisi cpena opranmsma(3 uvaca)

KoMnoHeHThl BHYTpEHHEW CpeIpl: KpOBb, TKaHEBas KHUIKOCTb, JuMmda. VX B3aumMoaencTBHE.
I'omeocra3z. CoctaB KpoBH: I1a3Ma M (OPMEHHBIE 3JIEMEHTHI (TPOMOOIMTBI, SPHUTPOLMTEHI,
neiikoruTsl). DyHKUMK KIETOK KpoBU. CBeprhiBaHue KpoBu. Posb kampius u ButamuHa K B
CBEpThIBAaHUU KpoBU. AHa/N3 KpoBU. ManokpoBue. KpoBeTrBopeHue.

Bopeba opranmsma ¢ nadekuuei. IMmynuter. 3amutaeie Oapeepbl opranu3ma. JI. [Tactep u U. U.
MeunukoB. AHTUTEHBI U aHTHTeNa. Crienuduueckuii u Hecnennduyeckniit *MMyHuUTET. KiteTounslii n
TryMOpaJIbHBIA IMMYHUTET. IMMyHHas cuctema. Posb mumponnToB B uMMyHHOM 3amuTe. Daromuros.
Bocnanenne. MHpexnuonnble u mnapasutapHble 0one3Hu. Bopora wundexknuun. Bo3Oyaurenn u
nepeHocynku Oone3Hu. baummno- u  BupycoHocutenu. TeueHne WHQEKIMOHHBIX OoOJe3HEN.
[Ipodunaktuka. HMmmyHosnoruss Ha ciayx0e 300pOBbs: BaKUMHBI U JIe4YeOHBIE CHIBOPOTKH.
EcrecTBeHHBII M MCKYCCTBEHHBIH MMMYHHUTET. AKTUBHBIA M TACCUBHBIM MMMYHHUTET. TKaHeBas
coBMecTUMOCTb. [lepenuBanue kpoBu. I'pynnsl kpoBu. Pesyc-dakrop.[lepecanka opranoB u TkaHeil.
Jlabopamopuvie u npakmuueckue padomoi

PaccmaTtpuBaHue KpoBU 4eI0BeKa U JISATYILIKH 110 MUKPOCKOTIOM.

Pa3znen 6. KpoBenocHasi u immdarnyeckasi cucreMbl opranusma(6 uacog)

Opranbl KPOBEHOCHOH U TMM(paTHYECKO CUCTEM, UX pojib B opranu3me. CTpoeHHe KPOBEHOCHBIX U
nuMmparraeckux cocynoB. Kpyru kpoBooOpamenus. CtpoeHue u paborta cepmia. ABTOMATH3M
cepaua. JIBwkeHHe KpOBH MO cocydaM. Perymsmusi KpoBOCHAOXKEHHS OpraHOB. ApTepuaabHOE
JaBJICHUE KpPOBHU, MYyJbC. [ UTHEHA cepAeyHO-COCYIUCTON cucTeMbl. JloBpaueOHas moMouls HpU
3a0oJieBaHUH cepla u cocyoB. [lepBasimomolis npu KPOBOTEUEHHUSX.

Hemoncmpayusn

Mopenu cepaua u topca 4enoBeka. [IpuemMsl n3MepeHHst apTepUAIBHOTO JIABJICHUS 110 METOLY
KopotkoBa.lIpueMbl 0OCTaHOBKH KPOBOTEUEHHUIA.

Jlabopamopnusie u npakmuyeckue padoomaot

[lonoxeHne BEHO3HBIX KIIAMAHOB B ONYUIEHHOM M NOAHATOW pyke. V3MeHeHus B TKaHIX NIpU
MEepeTsHKKax, 3aTpPyAHSIIOMMX KpoBooOpamieHue. OmnpeneneHne CKOPOCTH KpPOBOTOKAa B cocCydax
HOTTEBOTo JoXKa. OMBITHI, BBIABISIONIME IpuUpoay nyibca. DyHKIHMOHaiIbHAs Mpoda: peakuus
CEPJIEYHO-COCYAUCTON CUCTEMBI Ha JO3UPOBAHHYIO HArPy3Ky.

Paznen 7. Ipixanue(4 vaca)

3nauenue apixanusa. CtpoeHue u GyHKIHH OpraHoB abixaHus. ['onocoobpazoBanue. UndekunonHbie
U OpraHuveckre 3a00JIeBaHUS JbIXaTENbHBIX MyTeH, MUHIAIMH M OKOJOHOCOBBIX TMAa3yXx,
npoduIakTUKa, JoBpadyeOHast MOMOIIb. ['a3000MeH B JIETKMX U TKaHSIX. MeXaHU3MBbI BJJ0Xa U BBIJOXA.
HepBHas u rymopanpHas perynsuus aeixaHus. OxpaHa BO3AyIIHON cpenpl. DyHKIMOHATIbHBIE
BO3MOYHOCTH JIIXaTeIbHOM CUCTEMBI KaKIOKa3aTeb 370POBbs. JKU3HEHHAs] eMKOCTh JIETKUX.
BrisiBnenue u npenymnpexaeHue Oolie3Hel opraHoB AbixaHusa. @mrooporpadus. Tydepkynes u pax
nerkux. IlepBas momouis yromaromieMy, Mpy YAYIICHUM U 3aBaUBAaHUU 3EMJICH, SIEKTPOTpaBME.
Knunuveckass u O6uonornueckass cMepTh. MCKycCTBEHHOE IbIXaHHME U HEMPsIMOW MaccaxX cepla.
Peanumarius. BausiHue KypeHus 1 Ipyrux BPeIHBIX MPUBBIYEK HA OPTaHU3M.

Jemoncmpayusn

Mopnens ropranu. Mojenb, MOSCHSIONIAS MEXaHM3M BJOXa M BbIIOXa. [IpuemMbl ompeneneHus
MPOXOJUMOCTH HOCOBBIX XOJI0OB Y MaJ€HbKUX JeTei. Poiib pe3oHaTOpoB, yCHIMBAIOMIUX 3BYK. ONbIT

10 06Hapy>1<eHmo YIJICKHCJIOTO I'a3a B BBIJIBIXaCMOM BO31yXC. I/IBMCpCHHe JKU3HEHHOM €MKOCTH JIETKHUX.
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IIpueMbl HCKYCCTBEHHOTO IbIXaHUS.

Jlabopamopuwvie u npakmuyueckue padomul

W3mepenne oOxBaTa IpyIHOW KIETKH B COCTOSIHMM BJOXa M BbIoXa. DYHKIMOHAIBHBIE MPOOHI C
3a/IepKKOM JIbIXaHUs HA BJIOXE U BBIIOXE.

Paznen 8. [lumesapenue(6 uacos)

HI/IHIGBI)IG IMPOAYKTHI U MUTATCIIbHBIC BEIICCTBA, UX POJIb B oOMene BCIIICCTB. 3HaueHne MMUIICBAPCHUA.
CrpoeHre ¥ (YHKIMH MUIICBAPUTEIIBHON CHCTEMBI: MUIIECBAPUTEILHBIN KaHaJ, MUIICBAPUTCIILHBIC
JKCIIC3hI. HI/IHIeBapeHI/Ie B PA3JIMYHBIX OTACIAX MUIICBAPUTCIILHOI'O TpaKTa. PCFYHHHI/UI JCATCIIBHOCTHU
MUIIeBapUTEIbHON CUCTEMBI. 3a00JIeBaHUSI OpPraHOB MMILEBAPEHMs, MX MNpoduiakTuka. l'uruena
OpraHoB NMUIICBApPCHUA.

[IpeaynpexaeHue )KeayI09HO-KUIIEUYHbIX HHMEKINI U reIbMUHTO30B. [JoBpadyeOHas oMol npu
MUIIEBBIXOTPaBIeHUsIX. /Jemoncmpayun Topc yenoBeka.

Jlabopamopuvie u npakmuyeckue padomul

JleiicTBre GpepMeHTOB CIIOHBI Ha KpaxMail. CaMOoHaOII0A€HHS: OIIpe/IeTIeHUE MOJI0KEHHS CITIOHHBIX
)KeJe3, IBIKCHUE TOPTaH! TP TJIOTAaHUH.

Paznen 9. O6men BemecTB u dHeprun(3 vaca)

OOMeH BelecTB M DPHEPrMM — OCHOBHOE CBOMCTBO BCeX JKMBBIX cymlecTB. [lmactuueckuit u
sHepreTnuecknii oOmeH. OOMeH O€NKOB, XUPOB, YIJIEBOJOB, BOJABl M MHUHEPAIBHBIX COJICH.
3aMeHHMbIE U HE3aMEHUMbIE aMHUHOKHUCIIOThI, MUKPO- U MakpoaJieMeHThl. Poib ¢pepMeHToB B 0OMeHe
BemecTB. ButaMuHbl. DHeproszaTpaThl UeJOBEKAa M MHUIIEBOM panoH. HopMbl M pexkuM NUTaHUS.
OcHoBHO¥ 1 001THIT 0OMEH. DHEPreTHYECKass eMKOCTh TTHUIIIH.

Jlabopamopnwsie u npaxmuyeckue padoomaot

YcTaHoBIIeHHE 3aBUCMMOCTH MEK/y Harpy3Koi U ypOBHEM dHEPIeTUYECKOro 0OMEHa Mo pe3ylibTaTaM
(GYHKIIMOHATBHOM TpOOBI C 3aJepKKOM IbIXaHHUs 10 U mociie Harpy3ku. CocTaBieHHE MHILEBBIX
PaIOHOB B 3aBUCUMOCTH OT 3HEPro3arpar.

Pa3znen 10. ITokpoBubie opranbl. TepmoperyJsinusi. Boieaenne(4 vaca)

Hapyxubie mokpoBsl Tena 4yenoeka. Ctpoenue u GpyHkimu koxu. Hortu u Bonockl. Pons koxu B
0OMeHHBIX TIporieccax. Perentopsl KOKU. Y4acTue B TEIUIOPETYIISIUH.

Yxox 3a KOXei, HOTTSIMH U BOJOCAMHU B 3aBHCHUMOCTH OT TUIA KOXHU. [ UTMeHa oJexabl U OO0yBH.
[TpuumHbI KOXKHBIX 3a00JieBaHMid. [ puOKOBBIC M Tapa3uTapHbIe 0OJIE3HU, UX TPOPHIAKTUKA U JICUCHUEC
y aepmarosiora. TpaBMbl: 05)KOTH, 0OMOPOKEHHUSL.

Tepmoperymsmuss opranusma. 3akanuBanue. JloBpadeOHash MOMOIIs MpU OOIIEM OXJIaXKJICHUU
opranusMma.[lepBasi moMoIIb TIPU TEIUIOBOM U COJTHEYHOM yaape. Jemoncmpayusn

Penwvednas rabnuna «CTpoeHHE KOKU.

Jlabopamopnuvle u npakmuueckue padonoi

CaMoHaOmIOICHHS: PACCMOTPEHUE TOJ JIyMOW TBHIIBHOM W JIaJIOHHOW TOBEPXHOCTH KHUCTH;
oTpeieNIeHUe TUITAKOXKU C TIOMOIIbIO OyMa)XHOM candeTku; onpeaeaeHne COBMECTUMOCTH IIAMITyHS
C 0COOCHHOCTSIMH MECTHOMBOJIBI.

3HaueHue OpPraHoB BhIJENEHUS B MOACPKAaHUH TOMEOCTa3a BHYTPEHHEH cpebl opranu3ma. Oprassl
MOYEBBIJICTUTEIPHON CUCTEMBI, UX cTpoeHue u ¢yHkuuu. CTpoeHue u padora mouek. HedpoHsl.
[lepBuuHas W KoHEYHass Moua. 3a00JEBaHHWsI OPraHOB BBIACTUTENBHON CHCTEMBI U HX
NpeaynpexIeHue.
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Jemoncmpayusn
Monens nouku. Penbednas rabnuma «Opransl BbIICICHUSY.

Paznen 11. HepBuas cucrema(5 uacos)

3HaueHue HepBHOU cucteMbl. Mo3r u ncuxuka. CTpoeHre HEPBHOM CUCTEMbl: CHMHHON M TOJIOBHOM
MO3I — LIEHTpajbHasi HEPBHAs CUCTEMa, HEPBbI U HEPBHbIE Yy3JIbl — nepudepudeckas. CTpoeHue u
¢bynkuuu cimaHOromMo3ra. CTpoeHue rojloBHOTO Mo3ra. GyHKIIUU IPOJ0JITOBaTOTO, CPEAHETO MO3Ta,
MocTa 1 Mo3xeuka. [lepennnii Mo3r. yHKIIMM TPOMEKYTOUHOTO MO3Ta ¥ KOPbI 00JIbIINX HOJIYyIIapU.
Crapast 1 HOBasi KOopa OOJIbIIMX IOJYIIApUil TOJOBHOIO MO3ra. AHAIUTUKO-CUHTETUYECKas U
3aMbIKaTeIbHask PYHKUIHUH KOPBI OOJIBIIMX MOTYIIaApUi TOJIOBHOTO MO3ra. [0y 60bIINX MOTyIapuil
U CEHCOPHBIE 30HBI KOPBI.

ComaTHieckuil U BEreTaTuBHbIN OTAEbl HEpBHOM cucTeMbl. CHMIIaTUYECKU U

[apacUMIIaTHYECKUU ITOAOT/IENBI BET€TaTUBHON HEPBHOM CHUCTEMBI, UX B3aHUMO/ICHCTBHE.
Jemoncmpayus

Mogenb roJIoBHOro MO3ra 4ejoBeKa.

Jlabopamopnvie u npakmuueckue padomoi

[TanbrieHocoBast mpo6a U 0OCOOEHHOCTH ABWKEHUHM, CBSI3aHHBIX C (DYHKIMSIMHU MO3KEUKa M CPEeTHEro
Mmoasra.Pedrekcrl npogonrosaroro u cpeanero mosra. lltpuxoBoe pasnpakeHue KOXH — TecCT,
ONIPENEAOIINNA N3MEHEHNE TOHYCAa CUMITATUYECKOTO U ITAPACUMITATUYECKOTO OTAEIIOB BET€TaTUBHON
HEPBHOM CUCTEMBI IPU pa3/IpakKeHUH.

Paznen 12. Ananuzaropni(5 uacos)

AHaIM3aToOpsl M OpraHbl YyBCTB. 3HAUCHHUE aHATH3ATOPOB. J[0CTOBEpHOCTH MoTydaeMoit nHpOpMaIyu.
Nnmro3un 1 uX Koppekims. 3puTenbHbIi aHanu3aTop. [lonoxenue u ctpoeHue ria3. Xoa Jydei uepes
npo3pauyHyio cpeny riaza. CrpoeHne W (QyHKUMH ceTyaTkd. KopkoBas dYacTh 3pUTENBHOTO
aHanuzaropa. bunokynspuoe 3penue. ['uruena 3penus. [Ipegynpexaenue riaa3Heix 00se3HEH, TpaBM
rnaza. llpenymnpexnenue Onu3opykocTd U ganbHO30pkocTd. Koppekuust 3penus. CiyxoBoit
aHanuzarop. 3HaueHue ciyxa. CrpoeHue u (YHKIMH HApY>KHOTO, CPEIHEro U BHYTPEHHEro yxa.
Peuentoper ciyxa. KopkoBas yacTe ciiyxoBoro anaiuszartopa. ['uruena opraHoB ciyxa. [IpuumHbl
TYTOYXOCTH U TNIyXOTBhI, UX IPEAYIPEKICHUE.

Opransl paBHOBECHS, KOKHO-MBIIIIEUHON YyBCTBUTEIHLHOCTH, OOOHSHUS U BKyCa M UX aHAIH3aTOPHI.
BzaumopelicTBre aHaIM3aTOPOB.

Hemoncmpauusn

Monenu rna3a u yxa. OnbIThl, BISBISIONINE (YHKIIUU PAIy>KHON 000JI0UKH, XPyCTAIHNKa, ATOYEK U
KOJIOOYEK.

Jlabopamopmusle u npakmuyeckue padomaul
OnbIThI, BBISBISIONINE WUJUTIO3UU, CBSI3aHHBIE C OMHOKYISIPHBIM 3pPEHHEM; a TakKe 3pUTENbHBIC,
CIIyXOBbI€, TAKTUJIbHBIE HILTIO3UN; 0OHAPYKEHHE CIIETIOT0 MATHA; ONpeAeTICHHE OCTPOTHI CIIyXa.

Pa3znen 13. Boiciasi HepBHasi qesiTeibHOCTD. [loBenenue. Menxuka(5 uacos)

Bknag oTedecTBEHHBIX YUEHBIX B Pa3pabOTKy Y4eHHUs O BbICIIeH HepBHOH aesresnbHocTu. M. M.
CeuenoB u M. II. IlaBnoB. OTKpbITHE LEHTPAJIBLHOTO TOPMOXEHMS. bBE3yCIIOBHBIE M YCIIOBHBIE
pednekcel. bezycioBHOe M yCIOBHOE TOPMOXKEHHE. 3aKOH B3aUMHON WHAYKIMHM BO30YKICHUS-
TOPMO>KEHHU. YueHue A. A. YXTOMCKOTO 0/ IOMUHAHTE.

BpoxaeHHple TporpaMMbl TOBEICHHUS: O€3yCIOBHBbIE peQIIeKChl, HHCTUHKTHI, 3aredyarieHue.
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[IpuoOpeTeHHble MporpamMMbl TIOBEJACHUSA: YCIOBHBIE peQUIeKChl, paccylouyHas AeATeNbHOCTb,
JMHAMU4ecKui crepeotun. buonoruueckue putmsl. Con u 6oapcroBanne. Ctaanu cHa. CHOBUACHUS.
Oco0eHHOCTH BBICIICH HEPBHOM JEATEIIHOCTH YEI0BEKA: peub U CO3HAHHE, TPYA0Bast IEATEIbHOCTb.
[TorpeOHOCTH TMIOAEH 1 )KUBOTHBIX. Peub Kak cpecTBO 00IIEHHs U KaK CPECTBO OpPraHU3alli CBOETO
NoBeJIeHHsI. BHEIHsAsS 1 BHYTpEHHSS pedb. Poib peun B pa3BUTHH BBICHIMX MCUXUYECKUX (DYHKIIHH.
Oco3HaHHbIE ACUCTBUS U UHTYULIMS.

[lo3HaBaTenbHBIE MPOLIECCHI: OIYLLEHUE, BOCIPUATHE, NPEACTABIEHUS, [1aMATh, BOOOpaKeHHE,
MbliieHue. BoseBble neiicTBuUs, noOyauTenbHass U TOpMO3Has (QyHKIUU BOJM. BHymaemocTs u
HEraTUuBU3M. DMOLIMU:3MOIMOHAIbHBIE PEAKIIMH, SMOLIMOHAIIbHBIE COCTOSIHUS U SMOLMOHAJIbHbIE
OTHOIIEeHHUs (4yBcTBa). BHuManue. ®u3nonornyeckue 0CHOBbI BHUMaHMUSI, €r0 BUJIbI U OCHOBHbIE
cBoricTBa. [IpuunHbl paccesHHOCTH. BocnMTaHneBHMMaHus, IaMsATH, BOJIM. PazButue
HaOJI0IaTeIbHOCTH U MbIILIEHUS. /Jemoncmpayus

besycnioBHbIE U yCIIOBHBIE PEQUICKCHI YeIOBEKA (10 METOJIY PEUEBOTO MOIKpEIieHus ). J|BOiCTBEHHbBIE
nzobpaxenus. Wmio3un ycraHOBKH. BreinonHeHne TecToB Ha HaOMIOAATEIbHOCTh UM BHHUMAaHUE,
JIOTUYECKYI0 UMEXaHUYECKYIO MaMsITh, KOHCEPBATHU3M MBIIIJIEHUS U IIp.

Jlabopamopnuvie u npakmuueckue padomoi

BripaGoTka HaBbIKa 3epKajbHOIO MUChMa KakK MpPUMEpP pa3pylIeHUs CTaporo M BHIPAOOTKH HOBOTO
JMHAMHYECKOTro cTepeoTurna. M3meHeHue uMcna KojebaHui oOpa3a yceuyeHHOW HUpaMHIbl MpU
HEMPOU3BOJIBHOM, TPOU3BOJILHOM BHUMAHUU U MPH aKTUBHOU paboTe ¢ 00BEKTOM.

Paznen 14. )Kesie3pl BHyTpeHHel cekpennn (JHAOKPHHHAA cucTeMa) (2 waca)

JKenespl BHENIHEW, BHYTpEHHEW W CMeNIaHHOW cekpenuu. CBoiCcTBa TOpMOHOB. B3anmoneinictBue
HEPBHOW M TrymMopajibHOU peryisinuu. [[poMexyTOYHBIT MO3r M OpraHbl SHIOKPUHHON CHCTEMBI.
I'opmoHBI runo¢u3a U NIMTOBUIHON >Kele3bl, UX BIMSHUE HAa POCT M Pa3BUTHE, OOMEH BEIIECTB.
['opMOHBI TIONIOBBIX jKeJe3, HAIAMOYEUHHWKOB U MOKETyAOYHOW >Kene3bl. [IpuumHBI caxapHOTO
nuabeta. /lemoncmpayusn

Monens ueperna ¢ OTKUIHON KPBIIIKOM Ui MOKa3a MECTOMOJIOKeHus runoduza. Mojens roptanu ¢
IIIATOBUIHOMN Keie30i. Moaeip NoUeK ¢ HaamOYSUHUKAMMU.

Paznen 15. UnauBuayaiabHoe pasutue opranusma (5 vacos)

JKusHenHble MKIBI OpraHu3MoB. becrmonoe u monoBoe pazmHokeHue. [IpenmyiiecTBa IMoJIOBOTO
pasMHOXeHHMs. MyxXckasi M KEeHCKas IoJIoBble cucTeMbl. Crepmaro3ou]ipl U siiniekiaeTku. Posb
MOJIOBBIX XPOMOCOM B OIpEJCIICHHH TIoyia Oyaymero peOeHka. MeHCTpyallud W TOJUTIOLUU.
OOpazoBaHMe W pa3BUTHE 3apoJbIlIa: OBYIALHUS, OIUIOAOTBOPEHHE SUIECKICTKH, YKpEIUICHHUE
3apojplia B MaTke. Pa3Burue 3apoapiia u miona. bepemeHHOCTh U poabl. broreHeTnueckuii 3aKoH
I'exkens—Mromiepa U IPUYMHBI OTCTYIUICHUSI OT HEro. BimsHME HapKOTEHHBIX BEIIECTB (Tabaka,
aJIKOT0JIsI, HAPKOTUKOB) HA pa3BUTHE U 3J0POBbE YETIOBEKA.

HacnenctBeHHble W BpoKIECHHBIE 3a0o0sieBaHMs. 3a0oseBaHUsA, NEpEAAOLIMecs IOJOBBIM ITyTEM:
CIINI, cudunuc u ap.; ux npouiIakTuKa.

PazButne peGenka nocne poxaeHus. HoBopoxxaeHHbIN U rpyIHON peOeHoK, yxoJ 3a HUM. [lonoBoe
co3peBaHue. bronornyeckas u couuanbHas 3penocTb. Bpen paHHUX MOJIOBBIX KOHTAKTOB U a0OPTOB.
WuauBua u nuyHocTh. TemnepaMeHT U xapakrep. CaMmono3HaHue, oOI1ecTBeHHbII 00pa3

KHU3HU, MEKIMYHOCTHBIE OTHOmIeHHsA. CTaauu BXOXJAEHUS JIMYHOCTH B TPYIY.

WHTepechl, CKIIOHHOCTH, CIOCOOHOCTH. BBIOOD AKU3HEHHOTO MyTH.

Jemoncmpayusn
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TCCTBI, ONpCACIIAOIINEC TUIT TCMIICPpAMCHTA.

Pe3epB Bpemenn — 6 yacos.

Conep:xaHue NPOrpaMMbI
BuoJsiorus. Beegenue B 0011y 0H0JIOTHIO
9 kmacc(70 yacoB, 2 yaca B HeJeJII0)
Beenenue (3 uaca)

buonorus Hayka o XWUBOW mpupoje. 3HaueHHUE OWOJIOTMYECKUX 3HAHWW B COBPEMEHHOU >KU3HHU.
[Ipodeccuu, cps3anHbIe ¢ OWosoTHENW. MeTOnbl UcClenoBaHUS OWoNoTHH. [IOHSATHE <OKU3HBY.
CoBpeMeHHbIE HAy4yHBIE TIPEICTABICHUS O CYHIHOCTH Ku3HU. CBOWCTBAa KHUBOTO. YPOBHHU
OPraHu3aIuy KUBOW NpUpPObl. Jemoncmpauusau

[TopTpeTs! yueHbIX, BHECIIUX 3HAYUTENBHBINA BKJIA/l B Pa3BUTHE OUOJIOTHYECKON HAYKH.

Paznen 1. MonexyJsipubiii ypoBerb (10 uacos)

OO111ast XapaKTepUCTHKA MOJIEKYJISIPHOTO YPOBHSI OpraHu3aiiy kuBoro. Cocras, CTpO€HUE U PYHKIIUU
OpraHMYECKUX BEUIECTB, BXOJIIMX B COCTaB JKUBOTO: YIJ€BOJbI, JHIUJbI, O€NKH, HYKIEHHOBBIE
KUCIOThl, AT® u apyrue opraHM4ecKHMe COEIUHEHUs. buosiormdyeckue KaTaliu3aTopbl. Bupycesl.
Hemoncmpayusn

Cxembl CTpOEHMSI MOJIEKYJl XUMHUYECKHX COEJUHEHHH, OTHOCSIIMXCA K OCHOBHBIM TpyIIam
OpraHMYEeCKUX BEIECTB.
Jlabopamopnwsie u npakmuyeckue padoomaot

Pacmennenue nepokcuaa Bogopoaa GepMEeHTOM KaTana3oi

Paznen 2. Kiterounblii ypoBeub (14 uacos)

OOmiast xapakTepHCTHKa KIETOYHOTO YPOBHS OpraHHW3aliu >KuBoro. KieTka — CTpykTypHas u
GyHKIMOHATBHAS €AWHUIA KU3HU. MeTobl u3ydeHus KieTku. OCHOBHBIE TOJIOKEHHS KICTOYHOU
Teopuu. XMMHUYECKHI COCTaB KJIETKU M €ro MocTosHCTBO. CTpoeHHe KieTku. DyHKIMU OpraHouI0B
KIeTkH. [IpokapuoThl, SyKapuoThl. XpOMOCOMHBIN Habop KieTku. OOMEH BElIeCTB U MpeBpalicHUe
SHEPTUU — OCHOBAKU3HECATEIIBHOCTH KICTKU. DHEPreTHUECKI OOMEH B KJIETKE KJIETKU. ApoOHOE
u aHa’poOHOe JpIxaHue. Poct, pa3BUTHE W KU3HCHHBIH UK KIETOK. OOIIUe MOHATHS O JIeICHUH
KJIETKH (MHUTO3, M€#103). ABTOTPOdBI, TeTepOTPOPEHI.

Hemoncmpauusn

Monens ki1eTkd. MuKporpenapaTbl MUTO3a B KIIETKaX KOPEIIKOB Jiyka; XpoMocoM. Moernu-
aNIUTIKAIH, WJUTFOCTPHUPYIOIIHE JeJICHHE KIETOK. Paciienienne nepokcuia Boopoa ¢

MOMOIIIBIO (DEPMEHTOB,

COJICPKAIIUXCS B JKUBBIX KIICTKAX.

Jlabopamopusle u npakmuueckue paoomo.

PaccmarprBaHUEKICTOK PACTCHUN M JKUBOTHBIX TTOJT

MHUKPOCKOTIOM.

Pa3nen 3. Opranu3mennslii ypoBenb (13 uacos)

becnioioe u 1momoBoe Pa3MHOKCHHUE OPraHu3MOB. ITonoBeie  KIETKH. OHJ'IOI[OTBOpCHI/Ie.
I/IH,Z[I/IBI/L[[yaJIBHOC Pa3BUTHEC OPraHU3MOB. buorenernueckuii 3axkoH. OCHOBHEIC 3aKOHOMCPHOCTHU
nepcaadyun HaCHCHCTBCHHOﬁI/IH(bOpMaI_[I/II/I. I'enernyeckas HCIIPCPBIBHOCTDL JKU3HHU. 3aKOHOMCpHOCTI/I
U3MCHYNBOCTH.

Jemoncmpayusn
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Mukponpenaparsl SULEKIETKH U CIIEPMATO30U/1a )KUBOTHBIX.
Jlabopamopuvie u npakmuueckue padomoi
BrIABIEHME N3MEHYMBOCTH OPIaHU3MOB.

Paznen 4. IlonysinnoHHO-BUA0BOI YpoBeHb (8 uacos)

Bun, ero xpurtepun. Crpykrypa Buga. Ilpoucxoxnenue BumoB. Pa3BuTue 3BOJIIOLIMOHHBIX
npenacraBieHuil. [lomynsuust — snemMeHTapHas enMHuLA 3BoJOLMU. bopbba 3a cyliecTBOBaHUE U
€CTEeCTBEHHBIN 0TOOP. DKOJIOTHS KaK HayKa. DKOJOTHUECKUE (PAaKTOPHI U YCIOBUS CPEIbI.

OCHOBHbBIE TOJIOKEHHSI TEOPUU HBOJIIOLMU. JIBUXKYIIME CHIIBI SBOJIIOLMHM: HACIEICTBEHHOCTD,
M3MEHUUBOCTb, Oopb0a 3a CylecTBOBaHHE, €cTeCTBEHHBIM o0TOOp. I[IpucnocobieHHOCT, U ee
OTHOCUTENbHOCTh. MlckyccTBeHHBIH 0TOOp. Cenexnus. OOpa3oBaHHE BUAOB — MHUKPO3BOJIOLUS.
Makpo3BotoLHS.
Jemoncmpayus

I'epOapuu, KOJUIEKIIUHU, MOJIETH, MYIISDKH PACTEHUH M KUBOTHBIX. JKHUBBIE PACTeHHS M JKUBOTHEIE.
I'epbapuu MKOJUIEKIMH, WIITIOCTPUPYIOLINE U3MEHYMBOCTD, HACIIECTBEHHOCTD, IPUCIIOCOOIEHHOCTD,
pe3yNbTaThl HCKYCCTBEHHOTO O0TOOpA.

Jlabopamopusvie u npaxmuueckue pavomul V3yuenne

MOP(OJIOrUIecKOro KpUTepus BUa.

IKcKypcuu

[TprurHBEI MHOTOOOpa3HMs BUIOB B IIPHPO/IE.

Paznen 5. DkocucreMHublii ypoBeHb (6 uacos)

buonienos. Dxocucrema. buoreornieno3. B3anmocs3p nmonynsaiuidi B 6uoreorieHo3e. llenu nutanwms.
OOmeH BemiecTB, MOTOK W TPEBpaIleHHe SHEPTuU B OnoreoreHos3e. McKyccTBEeHHBIE OMOIICHO3HI.
DKOJIOTUYECKasA CYKIECCHS.

Hemoncmpayusn

Komnexkuuu, nimocTpupyoline 3K0JI0rMuecKrue B3auMOCBSI3H B OroreoiieHo3ax. Moienu SK0CUCTEM.
IKcKypcuu BHUOTEOLEHO3.

Pa3znen 6. Buocdepublii yposensb (11 uacos)

Buocdepa u ee cTpykTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BELIECTB M SHEPTUH B
ouochepe. Dkooruueckre Kpu3nuchl. OCHOBBI PAIMOHATIBHOTO TPUPOIOIOIH30BAHHMS.
Bo3HuKHOBEHHE U pa3BUTHE JKU3HH. B3rJIsi1b1, THIIOTE3BI M TEOPHH O TPOUCXOXKICHIH KU3HU. KpaTkas
HCTOPHSPA3BUTHSI OPraHUYECKOro Mupa. JlokasareabCcTBa SBONOLMN. Jemoncmpayus

Mo nenu-aniimKanuu <<Bnoc¢)epa N 4CJIOBCK». OKaMeHeHOCTI/I, OTIICYAaTKH, CKCJICTHI IIO3BOHOYHBIX
JKHNBOTHBIX.

Jlabopamopnvie u npakmuueckue padomaol
M3yueHre naJieOHTOJIOTHYECKUX JOKA3aTEIbCTB BOTFOIIHH.

IKcKypcuu
B xpaeBequeckuii My3eit WM Ha T€0JIOTHYECKOE OOHAXKEHHUE.

Pe3epB BpeMenn — 6 yacos
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TemaTn4veckoe IJIAHUPOBAHHE 5 kaace

Ne HaumenoBanwue pasznena, tembl| KonuuectB | [Ipakrtuuecku | JIaGopaTtopHbl | DKCKypcu
n/ 0 epaloThI epaboThI u
- 4acoB
Ha
U3YYCHU
e
paszzerna,
TEMBI
1. | Pasnen: Beegenue 6 1 1
2. | Pazgen: KnerouHoe cTtpoeHue 10 5
OpPraHU3MOB
3. | Pazgen: llapctBo baktepun 2
4. | Pazgen: lapctBo ['puObl 5) 1
5. | Pazgen: llapctBo PacTenus 9 5
6. | O6oOmeHne 3HAHMI 2
Hroro: 34 1 11 1
TemaTHueckoe MJIAaHMPOBaHMe 6 KJIace
No | Ha3zpanuepaszena, TeMBbI, KomnuectBo | Ilpaktuyecku | JlabopaTtopH | DKCKypcuu
pasJ | comepKaTenbHON JINHAN JacoB Ha epaboThI 13
ena U3y4eHHUE paboThI
TeM pasznena,
- TEMBI
1. | Paznmen: Ctpoenue u 15 12
MHOT000pa3ue
MOKPBITOCEMEHHBIX PaCTeHUN
2. | Paznen: XXu3Hb pactenumii 10 3
3. | Paznen: Knaccudukanus 6
pacTeHui
4. | Pazgen: Ilpuponnsie 3
coo0recTBa
Hroro 34 15
TemaTu4yeckoe NJIAHMPOBaHHeE 7 KJIacc
No HaumenoBanue pasnena, tembl| KomuuectB | Ilpaktuuecku | Jlabopatophsl | DKcKypcH
/ 04YacoB Ha epaboThI epaboThl 1
o U3y4eHUe
paszena,
TEMBI
1. | Pasgen: Beeneuune 1
2. | Pazgen: OgHOKIIETOUHBIE 2 1
KUBOTHBIE
3. | Pazgen: IlpocTo ycTpoeHHbIe 3
0eCI03BOHOYHBIE
4. | Pazpen: Llenomuueckue 9 4 1
KUBOTHBIE
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5. | Paznmen: [lepBuuHoBOAHBIE 3 1
[M03BOHOYHBIC
6. | Pazgen: IlepBuuHOHa3eMHBIC 6 2
[M03BOHOYHBIC
7. | Pa3nmei: DBoionus JKHBOTHOTO 9 4
MHUpa
8. | Pasmen: 3HaueHHe KHUBOTHBIX 1
B
MIPUPOJIC Y )KU3HH YEIIOBEKA
Hroro: 34 12 1
TemaTHueckoe MJIaHMpPoOBaHue § Kiace
HaumenoBanue pazaena, rembl| Komumuects | [lpaktuuecku | JlabopaTopHbl | DKCKypcun
n/ 04acoB Ha epaloThI €paboThI
n U3yYCHUE
pasnena,
TEMBI
1. | Pa3gen: Beneuue 1
2. | Pazgen: [IpoucxoxaeHne 3
yeaoBeKa
3. | Pazgen: Ctpoenne u GpyHKINN 6
opraHuszma
4. | Pazgen: OnopHo-aBUTATEIBHAS 7 1
cHCTEMa
5. | Paznen: Bayrpennss cpena 3
opraHuszma
6. | Pazmen: KpoBeHocHas u 6 2
nuMdarrdeckas cuctema
7. | Paspmen: [IpixarenpHas cuctema 4 1
8. | Paznpen: [IumeBapurensHas 7
cHcTeMa
9. | Pasmen: OOMeH BewiecTs U 3
SHEPTHH
10. | Pazgen:ITokpoBHBIC OpraHsbI. 4
Tepmoperynsauus . Belaenenue
11. | Pa3znen: HepBHas cuctema 5
12. | Pa3znen: AHanmuzaTopbl 5
13. | Pa3nen: Briciias HepBHas 6 1
JeATelbHOCTh. [ToBeneHune
IICUXHKA
14. | Paznen:XKene3bl BHyTpeHHEH 2
CeKpennu (FHAOKPUHHAS
cucTema)
15. | Pazmen: 14 WuauBuayansHOE 6
pa3BHUTHE OPraHU3MOB
HUroro: 68 5
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TemaTn4eckoe INIAHUPOBAHHE 9 kiacc

Ne | HammenoBanwue pasneina, Komuuects | Ilpaktuuecku | JlabopaTopHsl | DKCKypcuu
1/ TEMbI 04acoB epaboThl epaboThl
- Ha
U3y4YCHHE
paszaena
TEMBI
1. | Beenenue 3
2. | Pazgen : MonekymsipHbIi 10 1
YPOBEHb
3. | Paznen: KierouHslii ypoBEeHb 14 1
4. | Pazgen: OpraHu3MeHHbII 13 6
YpOBEHb
5. | Pazgen: 8 1
[TonynssuMOHHOBUIOBOM
6. | Pazgen: DxocucTeMHBII 6
7. | Pazgen: buocdepnslit 11
8. | IloBTropeHme 3
Hroro: 68 6 3

MaTepuajibHO-TeXHHUYECKOe oOecredeHue TUCUUIIMHBI

KomIutekT 1eMOHCTPaIMOHHOTO U JIa00paToOpHOTO 000PYAOBaHUS B COOTBETCTBHH C
nepeyHeM yueOHOro 000pyI0BaHUS IO OMOJIOTHH JUISi OCHOBHOH IIIKOJIBI, YTO ITO3BOJISICT BBHITIOJIHUTH
MPAKTUYECKYIO YaCTh MPOTPAMMBI (JIEMOHCTPAITMOHHBIC SKCIIEPUMEHTHI, POHTAIBHBIC OIIBITHI,
nabopaTopHbIe PabOTHI).

Oob1ee ooopynoBanue (0uo10rus)

Hudposas nadopatopusi mo 6uojoTun (ydeHUIECKAS)

OObecnieunBaeT BBHINIOJHEHHE JTA0OPATOPHBIX pabOT Ha ypoKax MO OMOJOTMH B OCHOBHOMW IIIKOJIC M
MIPOEKTHO-MCCIICIOBATEIBLCKON JEATEIHHOCTH 00yYarOIUXCs.

Kommnekranus: becnpoBoaHOI MyIbTUIATUYMK MO OMOJOTUU C 6-FOBCTPOSCHHBIMU JATYNKAMU:
JaTuuk BnaxxHoctu ¢ nuanazoHoM uzmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH C JUana3oHoOM u3MepeHus He yxe yeMm oT 0 10180000 ik

Hatuuk pH ¢ nuanazonom usMepenus He yxe uem ot 0 1o 14 pH

JlaTuuk TeMIiepatypsl ¢ uana3oHoM u3MepeHus He yxe ueM ot -20 go+140C

JlaTuuk >IEKTPONPOBOIUMOCTHU C AMana3oHaMu u3mepenus He yxe dem oT 0 o 200 mxCwm; ot O 1o
2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMIiepaTypbl OKpy>Karolleil cpepl ¢ AUana3oHoM u3MepeHus He yxke uem oT -20 mo +40
Axceccyapsl:

Kab6ensr USB coequHuTEILHBINA

3apsigHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCILTyaTaliuu MUPpoBoi 1aboparopun

[udposas BugeokaMepa ¢ METALTHIECKUM IITATUBOM, pa3peiieHue He mexee 0,3 Mmuke
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[TporpamMmmuOE obecrieueHue

[udposas Buaeokamepa ¢ METAJUIMYECKUM HITATUBOM, paspemienue He meHee 0,3 Mmukc
[TporpamMmmuOE obecrieueHue

Mertoanueckue pekomenaanuu ne menee 30 padot

Hanuuune pyccKOsI3bI9HOTO caiiTa MoICPIKKH, HATMYHE BUICOPOIIUKOB.
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