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IUTAHUPYEMBIE PE3YJIbTATHI OCBOEHMS
KYPCA BHOJIOTAH B 5-9 KJIACCAX
B pamkax HanmonansHoro npoexra Poceun
«Touka pocra»

JIMYHOCTHBIE Pe3yIbTATHI:

O

CdopmMupoBaHHOCTE ITO3HABATENBHBIX MHTCPECOB M MOTHMBOB, HAlIPABJICHHBIX HA H3yYeHWe
KUBOW TPHPOZbI; WHTEUIEKTYANBHBIX yMEHUM (moxasbIBaTH, CTPOHTH paccyueHus,
aHaIM3NpOBATh, CPAaBHUBATH, JENATh BBIBOAEI M JIP.) ICTETHYECKOro BOCIIPHSITHS KHBBIX
00BEKTOB;

Oco3nanne moTPeGHOCTH M TOTOBHOCTH K CaM000Opa30BaHUIO, B TOM YHCIE H B pamMKax
CaMOCTOATENBHOM NESTENHHOCTH BHE IIKOJIBL,

3HaHHE OCHOBHBIX NPHHIANOB K TIPaBUII OTHOWIEHHS K JXHUBOM IIPUPOJE, OCHOB 3/I0POBOTO
o0paza XH3Hd U 3I0POBBECOEPEraAONUX TEXHOIOTH;

OlenKa JXU3HEHHEIX CHTYaLuii ¢ TOuKH 3peHust 6e30macHoro o6pasa Xu3Hu U COXpaHEeHHUS
3/I0POBBS;

DOpMHPOBAHHE 3KONOTHYECKOTO MBIIICHS: YMCHHE ONCHHUBATH CBOIO JEATENBHOCTh H
TIOCTYNIKM IpYrUX JIONEH € TOYKH 3peHus OKPYXAIOINEH CpPembl — rapaHTa XU3HH U
Graromnoiyns monei Ha 3emie.

Oco3HaHue enMHCTBA M LENOCTHOCTH OKpYKaIOWIETO MHpPa, BO3MOXXHOCTH €r0 MO3HAHUS W
OOBACHEHUS HA OCHOBE JJOCTHKEHH HayKq.

MeranpeamMernbivu pesyabraTamu

M3YHCHUS Kypca SBNAETCs: POPMUpOBaHKE y 06ydaromuxcs YHUBEPCANIBHBIX Y9eOHBIX NeiCTRuIL:

IlosnaBarensunie VYI:

o

YMeHue paboTaTh ¢ pa3HBIMU HCTOYHHKAME MH(OpMAIUH, aHATM3HPOBATE H OIECHHBATE
MH(OPMaHIO, IPpeoGpPa3OBEIBATE €€ U3 OHOM GopmEI B 1pyryro;

YMeHUe COCTaBISTH TE3WCHI, DPa3THYHBIC BUJBL  IUIAHOB, CTPYKTYPHpOBAaTh Y4eOHbIH
MaTepuall, NaBaTh ONpPEEICHAS TOHATHIL;

YMeHuUs IPOBOJUTS HAGIIONEHHS, CTABHTE SJIEMCHTAPHBIE SKCIIEPUMEHTH H 0OBICHATE
TOJIyYCHHBIE PE3YJIBTATEI;

YMeHus cpaBHMBATH W KJIaCCH(UIUPOBATE, CAMOCTOSTEIHHO BBIOMpas KpuTepum s
YKa3aHHBIX JIOTHYECKUX OLEPalHii;

YMeHHEe CTPOUTE JIOTHYECKHE PacCy IICHus, BKITIOYAIOMME YCTAHOBIEHHUE IPAIMHHO-
CIIEACTBEHHEIX CBA3CH;

YMenue co3maBath cxemarHdecKue MOZCNH C BBIICJIEHHEM CYIIECTBEHHBIX XapaKTePHCTUK
00BEKTOB;

YMCHUS OTIPEaeNsITs BO3SMOXHBIE HCTOYHUKH HEOOXOMMMBIX CBE/ICHMI, IIPOU3BOJUTH TTOMCK
MH(OPMAIWH, aHATM3UPOBATE U OLCHHBATE o8 ZOCTOBEPHOCTE.

Peryasirusunie YYII:

o

YMenue opraHu3oBEIBATE CBOIO YUeOHYIO NEATENBHOCTEG ONpeNeNsTh neln paboThl, CTaBHUTH

3ajla"d, IIaHUPOBATh — OIPENENATH MOCIIEI0BATEIbHOCTE JCHCTBUHA M IpPOrHO3UpOBaTH
Pe3yJIBTaThI paboTEI;



O VYMEeHHS CaMOCTOSATENHLHO BEIIBHTATE BapHaHThI PCLICHUS IOCTAaBIEHHBIX 3314, IPEBHICT
KOHCYHBIC PE3YJIBTAThI, BRIOMPATh CPENICTRA JOCTHKEHHS eI,

O YMeHus paboTaTh II0 IUIaHY, CBEPSTH CBOM NEHCTRHS C LEIBI0 U IPH HEOOXOAUMOCTH
HCIPABIIATH OITMOKH CaMOCTOATENBHO;,

o Bnanenue ocHOBaMm CaMOKOHTPOJIA U CaMOOLCHKH IPUHATHS PENICHUH u OCYILECTBJICHUS
OCO3HaHHOT'O BEIOOpA B YUeOHOI M MO3HABATEBHON JesSTeIILHOCTH,

Kommynukatususie VY I:

O VMeHHS CNymiaTh W BCTYNaTh B MAJIOT, Y4acTBOBAaTh B KOJUIEKTHBHOM OOCYXKIECHHH
npobem;

O VMeHHs HHTETPUPOBATHCS M CTPOMTH NPOLYKTHBHOE B3aMMOZICHCTBHE CO CBEPCTHHKAMH M
B3POCIIEIMH;

O YMeH¥Us a/IeKBaTHO HCIONE30BATh PEUEBEIe CPeACTBa I MUCKYCCHH M apTyMEHTAINH CBOEH

TIO3MIIMH, CPaBHMBATH TOYKH 3PEHHA, apryMEHTHPOBATEH CBOIO TOYKY 3PCHHS, OTCTAMBATh
CBOIO MO3ULHIO.

IlpeaverHbie pesyabTaThl

S kaace

Buinycknuk nayuumca:

XapakTepu30BaTh 0COGEHHOCTH CTPOEHHS 1 IIPOIECCOB XKHU3HENEATEIEHOCTH - KIETOK
pacTeHul, OakTepwii, rpu6oB

IIpumensaTs MeToBI GHONOrHYECKOl HAYKH JULs U3yMEHUS KICTOK: H 0OBACHITS UX Pe3YJIBTaTEL,
Hcnoms3oBare cocTaBsIomue HecaenoBaTebeKoM ¥ TIPOCKTHOH JEATENBHOCTH 110 H3YYSHHIO
rpubOB M pacTeHMIL;

OpureHTHPOBaTECA B CHCTEME IIO3HABATENBHEIX LIEHHOCTE: OLI€HHBATh

HH(OPMAIIHIO, IOy 9aeMyI0 H3 Pa3HBIX HCTOYHHUKOB.

Beinycknux nonyuum eozmosicnocme Hay“umoca

Cobmionats npasuna paGoTk! B KaOHHETE Omosoruu, ¢ GroNOrHYeCKUMH npubopamu u
HHCTPYMEHTaMH;

VIcrons30Bath preMBI OKa3aHus IepBO OMOIH IIpH OTPaBNECHUH SNOBUTHIME MpHGAMH.
BriziensTs screTrueckne 0COGEHHOCTH 0GBEKTOB JKHBOI IPHPOXET;

Haxomute nudopmanmio o rpubax, OaKTepusX U pacTeHUsIX B HAYIHO-

ONJIPHOH JIHTEpaType, GHONOrHYECKHX CIOBApSX 1 CIIPaBOYHHUKAX, AaHATTU3UPOBATS,

OUCHHBATE €€ U IEPEBOAMTE 3 OJTHOM (OPMEI B APYTYIO;

6 xnace

Boinycknuk nayuumes:

XapakTepu3oBaTh 0COGEHHOCTH CTPOCHHUS M MIPOLIECCOB KU3HEAEATENEHOCTH GHUOIOrHIECKIX
O0BEKTOB - pacTeHHiA, X MPaKTHUECKYIO 3HAYUMOCTB;

IlpuMensaTs MeTonBI GHOMOrHYECKOlH HayKd JUis M3y9eHUs PaCTEHMH: NPOBOAMTH HAGIIONCHHS 3a
KMBBIMH OpraHM3MaMH, CTABUTH HECIIOKHEIE OHOIOIHYCCKHE 9KCIIEPUMEHTHI U

OOBSICHATE UX PE3YIBTATH], OMHCHIBATD GHONOIHUECKHE OOBEKTHI M IIPOIIECCE;

Hcrons30Bate cOCTABIAIONINE HCCIENOBATENLCKON T TIPOSKTHOH JEATENBHOCTH 110 H3YUEeHHIO
PacTeHwuii (IIPHBOIHUTE [I0KA3aTeLCTR, KJIACCH()UIIHPOBATH, CPABHUBATh, BHISBIISTE B3aMMOCBSI3H);
Buinycknuk nonyuum eosmoscnocmy Hay4umoca

Cobmonars npasuia paGoTs! B kabuHeTe Gronormu, ¢ 6uonorHYecKUMY npubopamu u
HHCTPYMEHTaMU;



Vcnonb3oBarh npueMsI okasanus IEePBO¥ OMOIIM IPH OTPABICHHUH SI0BUTHIMH

PacTeHUsMH, PabOTEI € ONPEIEUTENSIMU PACTEHHIA; BBbIpaIIMBaHus ¥ Pa3MHOXKEHUS

KYJIBTYPHBIX pacTEeHHIL;

Boiziensts acreTndeckue 0cO6EHHOCTH 06BEKTOR JKUBOM IPHPOJEL;

Oco3HaHHO COGIIONATE OCHOBHEIE TIPHHIHIIBI ¥ NIpaBHJIa OTHOLICHHUS K JXUBOM IPUpPOJE;

Haxomuts npopmanmro o pactenusx s HayHO-TIOMYJIPHOH JIATEpaType, GHONOTHYECKHX CIOBApsX
H CIIPaBOYHUKAX, aHATIA3APOBATE, OLEHUBATH €& U EPEBONHTD U3 OJHOMN ¢opmer B 1pyryio;

B CBOHX JI€HCTBHSAX M IOCTYIKAX 110 OTHOLIEHHIO K SKHBOI pUpoe.

BriGupaTs meneBble M CMBICIOBbIC YCTAHOBKH B CBOMX NCHCTBHSAX M MOCTYNKAX MO OTHOIIEHWIO K
XHUBOM NpPUpOJE.

7 xnace

Buinycknuk naywumca:

XapakTepu3oBath 0COGEHHOCTH CTPOCHUSI M MPOLECCOB KM3HEACATEIBHOCTH OHOJOTHUECKUX
0OBEKTOB — XMBOTHEIX MX MPAKTHYECKYEO 3HAYUMOCTB;

IIpumensaTs MeToxEl GHONOrHYeCcKOl HayKi JUIS M3y9CHUs XKMBOTHBIX: MPOBOAUTE HAGIIOAEHHS 32
’KUBBIMH OPTraHH3MaMH, CTaBUTh HECIIOXHBEIE OHOJOIHYeCKIe 9KCIIEPHUMEHTBI U OOBACHATH HX
PE3YJIbTAThI, OMUCHIBATH GHONIOTHIECKHE OGBEKTE! U IPOLIECCEL,

Hcnonb3oBaTh coCTaBNsIOMuUe HCCIe0BATEBCKON | NPOEKTHO! JEATENHHOCTH 10 JKUBOTHBIX
(IpUBOZHTE HOKA3aTENBCTRA, KJIaCCHUIMPOBAT, CPABHUBATE, BBISBIIATE B3aUMOCBSI3H);
OpHeRTHPOBATECA B CHCTEME MO3HABATE/IHHEIX IEHHOCTEeH: OLIEHMBATh HHPOPMAIHIO O KHUBBIX
OpraHu3Max, IOIy4aeMyl0 U3 PasHBIX HCTOYHHKOB; HOCICACTBHS JESTENLHOCTH YejioBeKa B
npupoze.

Buinycknuk nonyuum eosmoxcnocme Hayuumoca

Cobronats npasuna paboTs! B kabuneTe Guonorun, ¢ GHONOrHYECKUMH npubopamu u
HUHCTPYMEHTAMH;

Hcnons3osars mpreMbr okazanms nepBoit moMomm TP YKYCaX KHUBOTHBIX; BHIPAIIBAHHS
JOMAIITHAX )KABOTHEIX;

OcosHaHHO cOGIMIONATH OCHOBHEIE TIPHHIMIbL ¥ [PABAJIA OTHOIICHHS K KHBOM IPHPOJIE;
OpreHTHpOBaTECS B CHCTEME MOPATBHBIX HOPM H IIEHHOCTEH 10 OTHOIIEHHIO K 00BEKTAM

’KUBOH MPHPOAB! (IPU3HAHKE BHICOKOM IEHHOCTH XKHU3HU BO BCEX €€ IPOSBIICHUAX, SKONOTHYECKOE
CO3HAHHE, SMOIHOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K 0GBEKTaM JKHBO MIPHPOJIEI);

Haxonuts nndopmanuio o xuBOTHEIX B HayIHO-IIONYIISAPHOM JIMTEPAType, CIPABOYHUKAX,
AHAIN3UPOBATh, OLICHUBATH €€ U NEPEBOAUTE U3 OIHOM dbopwmsI B apyryro;

BrIGHpaTh neneBble B CMBICIIOBEIE YCTAHOBKH B CBOMX JISUCTBHAX ¥ MOCTYIKAX 10

OTHOIIEHHUIO K JXKUBOW MPUPOJIE.

8 xnace

Buinycknux nayuumca:

XapaxTepu3oBaTh 0COGEHHOCTH CTPOCHUS ¥ MpPOLECCOB JKH3HEACATENBHOCTH OGHONOTHUECKHX
O0BEKTOB — XUBOTHBIX HX IPaKTHYECKYIO 3HAYHMOCTE;

Ilpumensats Meronmer GuHomOrmYecKoit Hayky TIpH H3YYEeHUM OPraHW3Ma YelOBEKa: IPOBOIHT
HAabMIOZIEHNA 3a COCTOSHHEM COBGCTBEHHOrO OpraHusMa, H3MEpEHHs, CTaBUTh HECIOXKHBIE
GHoNOrHIeCK e SKCIEPUMEHTE X 00BACHITE HX PE3YJIbTaTHI;

Hcnons3osats coctapnsmomue ueenenopaTesekol u TPOCKTHOM JEATENBHOCTH 110 H3YYSHHIO
OpraHi3Ma Ye/oBeKa: MPUBOAKTE JOKA3aTENbCTBA POACTBA UEIOBEKA C MJICKONHTAIOIUMHA
YKMBOTHEIMH,

CpaBHHBaTb KIETKH, TKaHH, IPOLECCHI KM3HC/ICATEIIBHOCTH OPraHM3Ma YeJNOBEKa, BLIBJISTEH

B3aUMOCBA3H MEXIY OCOOSHHOCTSMH CTPOCHHS KIETOK, TKaHe, OpraHoB, CHCTEM OpPraHOB H HX
GysKIMSIMY;



OpHeHTApOBaTECA B CHCTEME MO3HABATENBHBIX [EHHOCTEH OIEHMBATE HH(popManuio o6 opranusme
HCIIOBCKA, IONY4acMylo M3 pasHBIX HCTOYHHMKOB, IOCIEACTBHS BIHMSHHS (AKTOPOB pHCKAa Ha
3JI0POBBE YENIOBEKA.

Buvinyckrux nonyuum eosmosicnocmo nayuumoca:

* MCTOMB30BATh Ha MPAKTAKE NPHEMBI OKA3aHKs NIEPBOH TOMONIM IIPH NPOCTYIHBIX 3a6ONEBAHUSAX,
0XKOraX, OOMOPOXKEHHSX, TPaBMaX, CIIACEHWH YTOTAIOMIETO PAMOHATLHOMN OpraHH3alHu TPyHa H
OTZBIXa; IPOBEJICHHUS HAOMIOICHUH 38 COCTOSIHHEM COBCTBEHHOrO OPTraHH3Ma,;,

* BRIIETATE 3CTCTUYECKUE JOCTOMHCTBA YEI0OBEUYECKOTO TEa;

* pPealM30BBIBATH YCTAHOBKH 30POBOr0 00pa3a KU3HU;

* OPHCHTHDPOBATBCS B CHCTEME MOPAIBHBIX HOPM M LEHHOCTEH IO OTHOWIEHHIO K COGCTBEHHOMY
3I0POBEIO H 3JI0POBBIO JIPYTHX JIFOLEH;

* HAXOZUTH B y4eOHOM ¥ HayIHO-TIONYJISPHO’ TUTEpaType HHOPMALHIO 06 OpraHm3Me

4eJI0BeKa, OPOPMIISITH €€ B BU/IE YCTHBIX COOGIIEHHIH, JOKIA0B, pedepaToB, npesenTanmii;

* QHANU3HPOBATH M OLICHUBATH LIENIEBBIE M CMBICIIOBEIE YCTAHOBKH B CBOMX JNEHCTRHSIX U

TIOCTYNKax MO OTHOIIEHHMIO K 3I0POBBIO CBOEMY M OKPYIKAIOLIMX; TIOCIIEACTBHIS BITHSHIS
(axTopoB pucka Ha 3TO0POBBE YENOBEKA.

9 kiace

Buinycknux nayuumea:

XapaKkTepu3oBaTh 06IHEe GHOOrHYECKAE 3aKOHOMEPHOCTH, HX IIPaKTHYECKYIO 3HAYMMOCTE,
[IpaMEHAT MeTomBl  GHONIOTHYECKOU HayKH I M3y4eHHsA OO0mMX  OHONOrHYecKHX
3aKOHOMEPHOCTE#: HAOMONATh W ONMUCHIBATL KIETKH HA TOTOBBIX MHKpOIIpenapaTax, 3KOCHCTEMEI
CBOEH MECTHOCTH;

Vcnonb30BaTh COCTaBIISIONINE MCCIIEN0BATENHCKOMN H IPOCKTHOM AEATEIBHOCTH M0 H3YYEHHIO
0011MX GHOIOTHYECKHX 3aKOHOMEPHOCTEH, CBOKCTBEHHBIX JKHBOI IIPUpPOJIE;

IIpuBosmuTh HOKa3aTENHCTBA HEOOXOMMOCTH 3AIIUTEI OKpY»KaroILeH cpebr;

BEIIENATE  OTNMYHTENbHEIE TPH3HAKH  JKHBBIX OPraHH3MOB;  CYINECTBEHHBIE  IIPU3HAKH
OHONOrMYECKAX CHCTEM M GHONOTHYECKHX TIPOLIECCOR;

OpueHTHpOBAaTECA B CHCTEME TO3HABATENHHBIX I[EHHOCTEH: OLIEHHBATL MH(POPMAIMIO O
ACATENILHOCTH Y€I0BEKa B IIPHPOJIE, IIONTYJaeMyIO U3 PasHBIX MCTOYHUKOR,

AHanu3UpOBaTh M OLCHUBATh MOCIIEICTBHS IEATENHOCTH YEIOBEKA B IIpUpoJe

Buinycknuk nonyuum eéosmoscnocme nayuumoca:

BEiiBuraTh IrHNOTE3BI O BO3MOXHBIX TOCHEACTBASX AEATENHHOCTH 9YEIOBEKA B 3KOCHCTEMAX U
6uochepe;

ApryMeHTHPOBATE CBOKO TOUKY 3PEHHS B XOJIE MMCKYCCHHE 10 06CY X IEHUIO TII06ATEHBIX
9KOJIOTHYECKHX ITPOOIEM.

AHATU3UPOBATH ¥ OLICHUBATE LEJIEBEIE X CMBICIIOBIE YCTAHOBKH B CBOMX NCHCTBUAX 1

[OCTYIIKAX IO OTHOUICHHIO K 310POBBIO CBOEMY H OKDY)KAIOUIUX; OC/EACTBHS BIHSHNAS (BaKTOPOB
PUCKa Ha 3I0pOBbE YEJIOBEKA.

OpHEHTHPOBATHCS B CHCTEME MOPATBHBIX HOPM U LICHHOCTEN 110 OTHOIIEHMIO K 00BEKTaM

KMBOH TIPHPONBI (IPH3HAHKE BEICOKOM IIEHHOCTH H3HH BO BCEX ef NPOSBICHUSAX, SKOJIOTHIECKOE
COSHAHUE, SMOLMOHATLHO-IEHHOCTHOE OTHOIIEHHE K 0GBEKTAM JKHBON MPHPOLBL);

BoiGuparh mesneBsie 1 CMEICTOBEIE YCTAHOBKM B CBOMX JCHCTBUSX M IOCTYIKAaX MO OTHONICHUIO K
JKUBOM NIPUPOJE.

Copep:xanne nporpamMmer

Buonorns.

bakrepuu. I'pu6n1. Pacrenns. 5 knace
(35 yacos, 1 uac B Hexemo)



Bsenenue (6 uacos)

Buonorus — Hayka o xwuBo# npupoze. MeTOIB! HCCIENOBAHAS B GHONOMHMHL. [lapcrea Gakrepuit, rpuGos,
PaCTeHHH M >KMBOTHBIX. OTIMYHTENbHBIE MPU3HAKA KHUBOTO M HEXMUBOTO. CBS3h OpraHH3MOB CO CpeIOH
oburanus. B3anMOCBA3b OpPraHH3MOB B npupoze. JKONOrHYeckre (aKTopsl H MX BIMSHHE HA JKHUBBIE
OpraHusMbl. BIusHHE IesTeNbHOCTH YeNioBeka Ha IPUPOLY, €€ OXpaHa.

Jla6opamopusie u npakmuueckue pabonw

DeHonoruueckue HaGOEHHUS 32 CE30HHEIMH H3MEHCHUAMMU B npupozne. Benenue nuesHnka HabmoneHUIA.
IJKCKypcun

MHorooGpasue JKHBBIX OPraHU3MOB, OCEHHHE SIBICHHS B )KU3HU PacCTeHHi ¥ )KUBOTHBIX,

Paspen 1. Knerounoe crpoenne opranusmos (10 vacos)

YCTpONCTBO yBETMUUTENBHEIX IPUOOPOB (myna, cetoBoii Mukpockom). Knetka u ee CTpoeHHe: 000JI04Ka,
LHTONNa3Ma, ANPO, BaKyOIH, MIACTHIBL JKH3HENEATENBHOCTh KIETKH: TOCTYIUIGHHE BEINECTB B KJIeTKy
(me1xanue, nuTaHueE), POCT, pa3BUTHE U JejeHHE KiIeTKH, [LoHsNTHE «TKaHbY.

Hemoncmpayuu

Mukponpenapatsi pasnu4HbIX PACTHTEIBHBIX TKAHEI.

Ja6opamopnsie u npakmuyueckue padonwi

YCTpOHCTBO Jynb M CBETOBOIO MUKpockona. ITpaBuia paGoTs! ¢ HuMIL WUsyuenue knetok pacrenus ¢
MOMOLUBIO JIYIIbI,

IIprrorosnenye npenapara KOXKULB YeITyy JyKa, paccMaTpUBaHUe €ro nojJ MUKPOCKOIIOM.

[IpuroTossenue npenaparos U paccMaTpHBaHKE MOJ MHMKPOCKOTIOM IUIaCTU/ B KJIETKaX JIMCTA 3JI0/ICH, IIONOB
TOMATOB, PSIOHHBI, IIUTIOBHUKA.

IIpuroroBneHure npenapara ¥ paccMaTpUBaHUe MO MHKPOCKOIIOM JBHXKEHHUS LIMTOIUIA3Mbl B KJIETKaX JINCTA
IIOZIEH.

PaccmaTtpuBaHue MO MUKPOCKONIOM FOTOBEIX MHKpOIIPEnapaToB pas/M9HBIX PACTUTEIBHBIX TKAHEH,

Pazpen 2. Iaperso Baxrepun. Haperso I'pubsi(7 Yacoe)

CTpoeHue H KU3HEIEATENHHOCTD Gakrepuii. PasmHoxeHue GakTepHii. Baxrepum, ux pons B npupoze u xu3nu
uenoeka. Pasnoobpasue Gakrepuii, ux pacnpocrpanenue B IIpUpOLE.

I'pubbl. O6mias xapakrepuctvka rpuboB, ux CTPOCHHC M JKH3HENCATeNbHOCTh. Illnsamounsie rpubEHL
CrenoGubie u snoButele rpubbl. IlpaBmia c6opa CHeTOGHBIX rpu6oB u uX oxpaHa. ITpodunaxruka

OTpaBnenus rpubamu. Jlposoku, riiecHessie rpubkl. ['puGk-napasuter. Poss rpuboB B NpPUPOJE M KH3HH
yesIoBeKa.

Hemoncmpayun

Mynsku MIOOBBIX TeN LUIANOYHBIX TPUGOB. HatypanbHbie 06beKTsI (TpyTOBHK, prkaBumHa, TOJIOBHS,
CIIOPBIHbBS).

Ja6opamopusie u npakmuueckue padomo:

CTpoeHue NITONOBBIX e LUIAOYHBIX TPHGOB.

CrpoeHue necuesoro rpu6a Mykopa. CTpoeHue Aposiokeii.

Paspen 3. Haperso Pacrennsi (9 vacos)

Pactenus. Borammka — Hayka o pacTenusx. MeTompl u3ydenus pacteHnit. OOmas XapakrepucTHKA
PacTATENLHOrO napcTBa. MHOrooGpasue pacTeHuit, UX CBA3b co cpeoii oburanus. Pons B Guocdepe. Oxpana
pacTeHHiA.

OCHOBHbIE IpymITBI pacTenuit (BOAOPOCIH, MXH, XBOILH, TJIayHbI, IallOPOTHHKH, FOJIOCEMEHHEIE, LBETKOBHIE).
Bonopocnu. Muoroobpasue Bomopocneit. Cpena oburanus Bofiopocneil. CTpoeHHe OJHOK/IETOYHBIX H
MHOTOKJICTOHEIX BOAOPOCIIeH. Posb Bopopocneii B mprpoze 1 skusnu yenoseka, OXpaHa BOAOPOCIIEH,
JInwaiinnky, ux cTpoenne, pasHoobpasue, cpefa o6HTaHUS. 3HaueHue B TIPUPOJIE M JKU3HH YeJIOBEKA.

Mxu. Muoroo6pasue MxoB. Cpesia oGuTanus. Crpoenuie MXOB, HX 3HaUYeHHE.

TlanopoTHyKH, XBOIUHM, MIAYHBI, HX CTPOEHHME, MHOrooGpasue, cpena OGMTaHMA, POb B NPHPOJE M KH3HW
4eJI0BEKa, OXpaHa.

FonocemerHble, ux cTpoenne u pasHooGpasue. Cpena o6uTanus, PacnipocTpaneHye ronoceMeHHBIX, 3HAUCHHE
B MPHPOJIC U JKM3HH YE/IOBEKa, MX OXPaHa.

LiBeTKOBEIE pacTeHHs, MX CTPOGHHE M MHOTOOGpasHe. Cpena obuTanus. 3HaueHue LBETKOBEIX B TIpUpOZE U
JKHM3HH YeJIOBEKa.
Tponcxoxpenne pacTenuii. OCHOBHBIE STANIBI Pa3BHTHS PacTHTETLHOTO MHUpa.
Hemoncmpayus
I'epbapHsie sx3emmusps! pacTenui. OTHEYATKH HCKONAEMBIX pacTeHui.
JMabopamopnsie u npakmuueckue padomu
Crpoenue 3eneHsIx Bogopocneit.



Crpoenue mxa (Ha MECTHBIX BH/AX).

Crpoenme cioponocsmiero xsoma. CTpoeHHe CIIOPOHOCAIIETO MATIOPOTHHKA.
CrpoeHue XBOH U IIHIIEK XBOHHBIX (Ha MPUMEPEe MECTHBIX BHIOB).
PesepBHoe Bpemsa— 3 yaca

Copepkanue mporpaMmabi

buosornsi. Muoroo6pasue NOKpLITOCEMEHHBIX pacTenuii. 6 knace

(35 yacos, 1 yac B Hegemo)

Paznen 1. Ctpoenne n MEOT006pasne NOKPHLITOCEMEHHBIX pacTennii (14 uacoe)

CTpoeHue ceMsH OJHONONBHBIX M JBYNOJNBHBIX PacTeHui. Bumsl kopHelt W THIBI KOPHEBEIX CHUCTeM. 30HBI
(yuactku) KopHS. BumonsmeneHus KopHeit.

ITo6er. ITouku u ux crpoenue. Poct u passurre nobera.

Bremnee ctpoenue mucta. KnerouHoe cTpoeHue nucta. BuionsMeHeHHUS JIHCTHEB.

Crpoenue crebns. MHorooGpasue crebneit. Bunousmenenus moberos.

Iisetok u ero crpoenue. Couperns. Ilnoap! 1 ux knaccubrkauus. PacipocTpaHeHne IWION0B U CeMAH.
Hemoncmpayus

Brelunee u BHyTpeHHee cTpoenus kopHs. CTpoenue rovek (BereTaTHBHON U FeHEPaTHBHOI) M PACIIOIOKEH e

ux Ha ctebie. Ctpoenue ynmcra. Makpo- # MUKpocTpoeHHe cTeGnd. PasmuuHble BUABI COLBETHIL. Cyxue u
COYHBIE IO,

Jlabopamopnsie u npakmuyeckue pasonvt

CrpoeHnne ceMsH IBYIONbHBIX W OJHONOBHBIX PACTEHHUIA

Buns! kopheii. CTepikHeBas ¥ MOYKOBaTas KOPHEBBIE CUCTEMBEI.

KopHeBoii 4eXJIMK 1 KOpHEBBIe BOJIOCKH. CTpOeHHe Moyek.

Pacnionoxenue noyek Ha crebie. BHyTpeHHee cTpoeHue BETKH epesa.

BuousmeHenHble moGeru (KopHeBHIle, KyGeHs, iykoBuia). CTpOeHHE LBeTKa.

Paznuunbie Buap! conpeTrii. MHOrooGpasue CyxXux U COYHBIX INIOZO0B.

Paznen 2. Kuszne pacrennii (10 vacos)

OcHOBHbIE TpOLECCHl SKM3HEAEATENBHOCTH (NMTAHNWE, MbIXaHWE, OGMEH BEIIECTE, poCT, pa3BUTHE,
Pa3sMHOXXEHHeE).

MunepanbHoe u Bo3aymHOe mnuTaHHe pactenuil. ®orocumTes. J[bIXAHHE DPACTEHMIA. Hcnapenue Bomwl.
Jlucronan. Ilepensuienne BOJBI ¥ MUTATENBHBIX BEIIECTB B PACTEHHH. ITpopacranue cemsan. CriocoGsl
pasMHOXKeHHMsl pacTeHuWil. Pa3sMHO)keHHMe CHOpOBBIX pacTeHHil. Pa3sMHOMEHHE TIOJ0CEMEHHBIX pacTeHmuii.
Tonosoe u Gecrionoe (BereTaTHBHOE) Pa3sMHOKEHUE MOKPHITOCEMEHHBIX PACTEHHIA.

Hemoncmpayus

OnbIThI, JOKA3BIBAIOLIME 3HAYEHUE BOJLI, BO3IYXA M TeUIa A TIPOPACTAHHMS CEMSH; MUTAHHE MPOPOCTKOB
3aMacHbIMHU BELUECTBAMH CEMEHH; MOJTyHeHHe BBITSUKKH XJIOPO(HILIA; NOIOIIEHHE PACTEHHIMH YIIIEKHCIIOTO
rasa W BbIIENEHHE KUCIOpOJAa Ha CBeTy; oOpasoBaHMe Kpaxmana; [BIXaHWe DACTeHHi; WCTIApeHHEe BOJIbL
JUCTBSMH; TIePE/IBUIKEHIE OPTaHMYECKHX BEIECTB 110 JIy0y.

Jlabopamopnysie u npakmuyeckue padomst

IlepenBikeHHe BOIbI M MUHEPATLHBIX BELIECTB 110 IPeBeCHHe.

BereraruBHOE pa3MHOMKEHIHE KOMHATHBIX PACTEHMUIA.

OnpeneneHne BCXOKECTH CEMSIH PACTEHHIT U MX TOCEB,

AKxekypecuu

3UMHHE ABJICHUA B )KH3HH PACTEHHIA.

Pasnen 3. Knaceudnxanus pacrennii (6 vacoe)

OcHoBHbIe CHCTEMATHYECKHE KATErOPHH: BHII, POJ, CeMeiCTBO, KiIace, OTIel, LapcTBO. 3HAKOMCTBO C
KnaccuuKalyeli (BETKOBBIX PACTEHMIA,

Knacce Jlsynonsueie pacrenus. Mopdonoruyeckas xapakrepuctika 3—4 cemeicTs (c yueTom MecTHBIX
YCIIOBHIA).

Knace Onsononbreie pactenns. Mopdosorideckas XapakTepHCTHKA 37aKOB U JTHISHHBIX.

BakHelimme  CeNbCKOXO3SHMCTBEHHBIE  DACTEHHS, OHOJIOTMYECKME OCHOBBI  HX BBIpAllMBaHUA U
HAPOJHOXO3SHCTBEHHOE 3HaYeHHe. (BBIGOp 06BEKTOR 3aBHCHT OT CrIeLHAH3AIHH pacTeHHEBOACTBA B KO
KOHKPETHOI MECTHOCTH. )

Hemoncmpayus

JKuBbIe 1 rep6apHble pacTeHHs, paifOHUPOBAHHBIE COPTA BAXKHEMIIMX CETbCKOX03SHCTBEHHBIX pacTeHwuii.
Jlabopamopusie u npakmuyueckue paomsi

BrisBICHHEe NPU3HAKOB CEMEHCTBA N0 BHEIIHEMY CTPOEHHIO PACTEHHIA.
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IKekypeuu
OsnaxoMIIeHHE ¢ BBIPAIMBAHHEM PACTCHHUH B 3aIUIIEHHOM TPYHTE.
Pasnen 4. Ipupoxubie coodmecrsa (3 vaca)

BsaumocBasp pactenuii ¢ apyrumum opranusmamu. CHMOHOS. IMapasutusm. PacturensHele coobmecTsa 1 ux
THIIEI.

PasBurie u cmeHa pacTHTENBHBIX cooGmiecTB. BrusiHue nesTeNbHOCTH YenoBeKa Ha pPacTUTENbHbIE
co00IeCTBa 1 BIMSHNME TIPUPOIHOI CPe/IBI Ha YeIoBeKa.
IKxcxypcuu

Ipuponroe coobuiecTBo U yenoBek. MeHONOrHUecKHe HAGIIONEHHS 38 BECCHHIMEL ABJICHUAMH B MPHUPOJHBIX
cooblecTBax.
Peseps Bpemenn — 2 gaca.

Conep:xanue nporpamMmmei
Buonorna. JKuBorHupie. 7 Kaace.
(35 yacos, 1 yac B HezeNO)

Beenenne (2 uwaca)MHOrooOpasme >HBOTHBIX M HX cucrematuka. OcCOGEHHOCTH CTPOEHUS
OpraHu3Ma XXUBOTHEIX.

Jlabopamopnaa paboma syqenue MHOTr000pa3sys TKaHei )UBOTHOTO.

IKcKypcun

MHoroo6paswe KHBOTHBIX

Pasnen 1. Onnoxerounsie sxuBoTHDIE (2 gaca)

ITomuapcrBo OHOKIETOYHEIE (ITpocreiimue). Paznoo6pasue u 3uavenue IIPOCTEHIIHNX,
Jlabopamopnan paboma

V3ydenue cTpoeHHs U IepeBIKEHHS OHOKIETOUHEIX JKABOTHEIX

Pazpen 2. ITpocro yerpoennsie GecnozsonounbIe (3 gaca)

Tun Kumeunononoctrsre. MHorooGpasue u 3HaueHHe KUIIEYHOMONOCTHBIX. THIT ITnockue 4epsm.

Tun Kpyrneile wepBn. OcobGerHOCTH crpoerns. OcobGeHHOCTH cTpoeHHs wu IPOLIECCOB
KUBHE/IEATENIPHOCTH I1apa3suTHYCCKUX YepBeit

PA3JIEJI 3. Ilesiommaeckue GecriosBoHounbIE(9 YacOB)
Tun Koneuareie uepsu. MHOroo6pasie u 3HAYCHHE KONBYATEIX yepBeit. Tun Mommocku. Knace

Bproxonorue. Muoroo6pasue " 3HaY€HHE MOJLTIOCKOB. THm Unenucronorue.
O6mas xapaxrepucruka. Tum UnenucroHorue: Pakoo6pazusie. Tun Unenucronorue:
ITaykooGpasnrie. Tun Unenucronorue: Hacexomere.

Jla6opamopnvie pabomot

Wzydenne crpoenns pakoBuH MomTIOCKoB, M3yuenue BHemmmero CTpPOEHHUS
HaceKoMoro.VsyueHne THIIOB pa3BUTHS HACEKOMBIX.

IKeKypcua

Pasnoo6pasue u pons unenncTOHOrHX B OPUPOZE POAHOTO Kpasl.
PA3JIEJI 4. IlepsuunoBoHbIC N03BOHOYHBIE(3 yaca)

Kitacc Kocraele priGbl. MHOT006pasye # 3HaYeHHE KOCTHEIX prI6. Knace 3emuoBoHbIE(AMpHGHN).
Jlabopamopnas paboma

V3y4eHne BHENHEr0 CTPOCHUS 1 IEpE/IBIKEHHS pEIO.

PA3JIEJI 5. Ilepsnunona3eMHubIe N03BOHOYHBIE(6 Yacos)

Knacc ITpecmbikaromuecst. MHoroo6pasue u 3na4enne npecMmbikaromuxcs. Kiace ITTHauE.
Knacc Mnexonuraromue. OcHOBHEIE TPYTIEI MIIEKOMHUTAIOIIHX.

JIabopamopusie paboms: Uzyuenue suenmero CTPOEHHS ¥ IEPHEBOTO TIOKPOBA

nrul. M3ydenue BHEIIHETO CTPOEHHUS, CKeNeTa i 3yOHOIf crucTeMBI

MIICKOITUTAFOIIUX.

JxcKypcun Pasnoobpasue i u MIIEKOMUTAIOIHAX MECTHOCTH TIPOKHBAHHS
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(3KCKYpCHSB IIPHPOJY, 300TIaPK HIIH My3€i)

PA3JIEJI 6. DBomonusi }kKUBOTHOr0 Mupa(6 4acoB)

DBOOLHS OIIOPHO-ABUTATEIEHON CHCTEMBI. DBOJIONMS MUIIEBAPUTENBHON CHCTEMBL.
Opomouus JBIXaTeNIEHOH CHCTEMBI. DBOIOLNA

KpOBEHOCHOM CHCTEMBL. JBOIIOLHS BBIISTHTENLHOR CHCTEMBL. DBOJIONKS HEPBHOM CHCTEMBI H

OPraHOBYYBCTB. DBOJIONHS IOJOBOM CHCTEMBL DTallbl PA3BUTHS JKUBOTHOIO MHUPA.

PA3/IEJI 7. 3uadeHue *KUBOTHBIX B PHPO/IE H JKU3HM YejIoBeKa (2

vaca))KUBOTHBIH MUD U XO3IHCTBEHHAs NEATENBHOCTD YEIOBEKA.

PesepB — 2 qaca

Copepkanne nporpamMmel

Buosoras. Yenosek. 8 kinace(70 gacos, 2 yaca B HeAEI0)

Pasnen 1. Beenenue. Haykn, H3ydaoniae opranusm 4ejoBexa(2 vaca)

Hayku, uzydaromye opraHu3M YeloBeKa: aHaTOMUs, GU3NONIOrHs, ICUXOJIOrKs ¥ ruruena. Mx craHosneHue u
METOBI HCCIIEOBAHHS.

Paszpen 2. Ilpoucxoxnenne eaosexa(3 vaca)

MecTo 4enoBeka B cHcTeMaTHKe. JloKazaTenbCTBa JKHBOTHOI'O MPOMCXOXXACHUS 4enoBeka. OCHOBHBIE 3Tallbl
SBOMIOLMH 4YeJIOBeKa. Biuanve OHOJOTMYECKHX M COLMANBHBIX (DaKTOPOB Ha SBOJIOLHMIO YeJOBeKa.
YenoBeueckre packl. YenoBeK Kak BUI.

Hemoncmpayun

Monenb «IIporcxokaeHHe yenoBekay. Moienn ocTaTkoB ApeBHEH KyJIBTYpPBI YEIOBEKa.

Paszpen 3. Crpoenne opranmnsma(4 vaca)

O6umit 0630p opranusMa YposHM opraHusauuu. Ctpykrypa Tena. Opransl U cucTeMsl opraHos. Knerounoe
cTpoeHue opraHu3Ma. TKaHu.

BHemHss W BHYTpeHHss cpefa opranusma. CrpoeHne W ¢yHkuuM kierkd. Ponb sapa B mepenave
HACNIEJCTBEHHEIX CBOMCTB opraHu3Ma. OpraHouas! knetku. Jlenenue. JKu3HeHHsle MpoOLeCChl KIIETKH: 00MeH
BeIeCTB, OMOCHHTE3 M OHONOrMYecKkoe OKUC/IeHUe, uX 3HaueHue. Ponb epmeHTOB B 0OMeHe BemecTs. PocT 1
paseutHe KieTku. CocTosHus (HU3MOIOrHYECKOro MOKOs U BO30Y KIeHHUS.

Tranu. O6pa3oBaHHe TKaHeH. ONUTeNHANbHbIE, COSUHUTENbHbIE, MbIIICYHbIEe, HEpBHAA TKaHU. CTpoeHUe U
¢$ynkuus Helipona. CuHarc.

Hemoncmpayun

PaznozxeHre nepokcuza BoAOposa (epMeHTOM KaTanazoii.

Jlabopamopnusie u npakmuueckue pabont

PaccmarpuBaHve KI€TOK M TKaHel B onTHueckuit mukpockon. Mukponpenaparsl KI€TKH, SMHTETHATBHOM,
COEIMHUTEJILHOM, MBIIIIEYHOH ¥ HEPBHOM TKaHEH.

PednexropHas perynsuus opraHoB M cHCTeM opraHusma. LleHTpanbHas W mepudepudeckas 4acTH HEPBHOM
cucteMbl. CriHHOM U ronoBHoH Mo3ar. Hepsel 1 HepBHBIe y371bl. Pedneke u pednexropnas nyra. HelipoHHsie
uenud. Ilpomeccst BO3OYMIEHHMS U TOPMOXKEHHS, HMX 3HaueHHe. UyBCTBHUTENbHBIE, BCTABOYHBIE M
HcnonHuTeNnbHbIe HelpoHsl. [IpsaMmele 1 0OpaTHble CBS3U. POk perienTopoB B BOCTIPHATHH Pa3ApaKeHHIA.
Jlabopamopnsie u npakmuueckue pabomol

CamonabmoieHHe MUraTebHOro peduiekca M yCJIoBHA €ro NposBIeHHS U TopMoxkeHus. Konenuslii pediexc
H JIp.

Pazpen 4. Onopuo-aBuraTenbuas cucrema (7 vacog)

Cxkener u MbILILp], UX QYHKIMH. XUMUYECKUH COCTaB KOCTEH, MX MAKpo- H MHKPOCTPOEHHE, THIIHI KOCTEH.
Ckener w4enoBeka, €ro MNpPUCMIOCOOICHHE K NPAMOXOXICHHIO, TPYAOBOM [eATeNbHOCTH. M3MeHeHws,
CBA3aHHBIE C pPa3sBUTHEM MO3ra W peyd. THMbl COEJVUHEHMH KOCTEi: HEMONBHIKHBIE, IMONYIIOJBIKHEIE,
NOJBIDKHBIE (CYCTaBbI).

Crpoenue Mbim ¥ cyxoxunuid. O630p MBIIILL Y€TOBEYECKOTO TeNa. MBIIIIbI-aHTarOHUCTHI M CHHEPTHUCTEL.
Pabora ckeneTHBIX MBI M MX perynauus. ITonstue o aBuratensHoM enuuune. V3MeHeHMEe MBILLBI IPH
Tpenuposke. IlocieAcTBUs TUMOAMHAMUM. OHEpreTHKa MBIIIEYHOrO COKpaileHus. JIuHaMuyeckas |
cTaTuveckas pabora.

Hapyenus ocaHKM W pa3BUTHE MUIOCKOCTONMS: PUYMHBIL, BBISBIICHHE, IPEAYNPEXKACHIE U UCIIPABJICHHE.
INepsas momorp npy ymubax, nepesoMax Kocreit H BEIBHXaX CyCTaBOB.

Hemoncmpayun

Ckener u MyJIshKM TOpca YeNlOBEKa, 4epena, KOCTeH KOHEUHOCTEeH, mo3BoHKOB. Pacrmbl koctei. ITpuemsr
OKa3aHWs epBoi MOMOIIM ITPH TPaBMax.
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Jlabopamopnsie u npakmuueckue pabomer

Mmxpockonmueckoe crpoense kocTy. Msiumsr yenoseueckoro Tena (BBIONHSIETCA TMGO B Knacce, Ju6o
iomMa). YTOMJIEHHe TIPH CTATHYECKOH AUHAMHUYeCcKOi pabote. Brigsienue HapyllleHui ocaHkH. BrisBienue
TTocKoCTONKS (BBIIONHAETCA HoMa). CaMoHaGIONeHus PabOTEI OCHOBHBIX MBILIL, PONTH TIEYEBOrO nosica B
JBIDKEHHSAX PYKH.

Paspen 5. Buyrpennss cpena opranmima(3 vaca)

Kowmmonentsr sHyTpenueit CPCIBI: KPOBb, TKAaHEBasd >KHOKOCTS, mampa. Ux BsaumopeiicTeue, I'omeocras.
Cocras kpoBu: miasma u (opMeHHbIE /IeMEeHTEI (TpoMGoLHTEI, SPUTPOLTI, TEHKOHTHI). DYHKIHK KiIeTok
kpoeu. CeepreiBaHHE KpoBu. Pojp Kablud W BuramuHa K B ceeproiBanmu KpOBH. AHanu3 KpoBw.
Manokposue. Kposereopenue.

Bopsba opranmsma ¢ un(ekumeii. Wmvmynnrer.  Samurapie Gapbepsl  oprammsma. JI. [Macrep w
H. H. MeuHuKoB. AHTHIreHBI H aHTHTENA. Crenuduuecknii u Hecrieuupuueckui uMMynuTer. Knetounsii u
TyMOpanbHblii uMMyHuTET. UMMyHHAs cucTema. Pop THM(OLMTOR B MMMYyHHOI sammre, Daronuros.
Bocnanenne. Undexuponnsie u Napasutapusie Gonesun. Bopora uHpexuun. Bosbyaurenu u TEPEHOCYHKH
Oonesnu. Banumo- u BApyCcoHocHTenH. Tevenue HpEKUMOHHBIX Goe3neii., Ipodunaxruka. HMmyHomorus

AKTHMBHBIH ¥ TNaCCHBHEBIH UMMyHHTeT. TkaHeBas coBMecTHMOCTD. IlepenuBanue kpoeu. Ipynner xposu
Pesyc-dakrop. IMepecanka OPTaHOB U TKaHeit.

Jlabopamopusie u npakmuueckue pabomsi

Pacemarpueanue kpoeu wenosexa u JIATYIIKH 110J MUKPOCKOTIOM.

Pasjen 6. Kposenocnas u JHM$AaTHYeCKAs] CHCTEMBI opranusma(6 yacos)

Opransl  kpoBeHOCHOMH U TMMpaTHYECKOH cHcTeM, uX POl B opranusme. CTpoeHME KPOBEHOCHEIX u
TUM(paTHYECKHX COCYI0B. Kpyru kposoo6pamenmus. Ctpoenne u paGorta cepaua. ABTOMaTH3M ceppua.
HBmwkenue xpou mo cocynam. Perynaums kpoBocHaGxenms OpraHoB. ApTepuanbHOe JaBieHme KpOBH,
mynec. 'Hruena CepAeHHO-cocyiucTOM cucTeMmsr. [lospayeGuas OMOIs Mpu 3a60N1eBaHUM cepaua U COCYIOB.
Ilepsas nomons npu KPOBOTEUEHHSX.

Hemoncmpayun

Mogenu cepaua u Topca uenoseka. [lpuemsbr usmepenns aprepuansroro AaBjieHus no metoxy Koporkoga.
Ilpuemb octaroBkH KpoBoTEUEHNi],

Jabopamopusie u npakmuyeckue pabomm

Honoxenne BeHo3HBIX KnamaHoB B OMYIICHHOH ¥ MOAHATOH pyke. MaMeHeHus B Tkamsx TIpY MepeTsKKax,
3aTpyIHAIOIKMX KpoBooGpaienune. Onpenenenue CKOPOCTH KPOBOTOKA B COCYZAax HOITEBOTO JIOKa. OnerTel,
BBIABJIAIOMKME TPHUPOAY mMynbea. DyHKUHOHATBHAS npoba: peakuus CCPACYHO-COCYNMUCTOM CHCTEMBI Ha
AO3UPOBAHHYIO HArPy3KYy.

Paznen 7. ipixanue(4 yaca)

3HaueHue npixanus. CrpoeHde u (yHKiE OpraHOB ABIXaHMSL. I'onocooGpasoranue. Undexuponnsie u
OpraHH4eckHe 3a00/IeBaHMS IBIXATETbHEIX OyTed, MMHJAIMH M OKOJOHOCOBLIX nasyxX, npodunakTuka,
AoBpayebHas momompb. I'a3006MeH B jerkux u TKaHAX. Mexanusmbl Broxa W BeIzOXa. HepBras u
TyMOpanbHas perynsuus JeIXaHus. Oxpana BosmymHoO#M cpensl. QYHKIMOHATBHEIE BO3MOKHOCTH
ABIXaTeNbHOM CHCTEMBI KaK MOKa3aTens 310pOBBsl. JKU3HEHHAS eMKOCTE JTerKix.

BrifBlieHne u npenynpesknenue Goesmeii OpraHoB nbixauus. Omooporpadus. TyGepxynes u pax nerxux.
IMepBas momows YTONAIOWEMY, NMPH yAyIIEHUH W 3aBAJUBAHHM 3eMIIeH, snekTporpasme. Knuumdeckas w
Guonoruyeckas cMepTe. MckyccTBenHOe apixanme u HETIpSIMOK Maccaxk ceparia. Peannmanms. Brusmue
KYPCHHS U ApYruX BPE/HBIX MPHBBIYEK Ha OPraHu3M.

Hemoncmpayua

Mozens ropranu. Mopens, TIOACHAIOWIAs MEXaHU3M BIOXA M BHLIOXA. Ipuembr onpenenenus NPOXOAUMOCTH
HOCOBBIX XONIOB y MalleHbKHX nereif. Ponp PE30HATOPOB, ycumuBaromux 3syk. Oner mo obHapy>xeHuio
YIIICKHUCIIOrO0 ra3a B  BBIABIXAEMOM Bosnyxe. HMsmepenue sxu3HeHHOM emKocTH Jerkux. [IIpuemsr
HCKYCCTBEHHOTO JIbIXaHHS,

Jabopamopuvie u npakmuuecrue pabomst

Usmepenne o6xsara TPYAHOH KIIETKM B COCTOSIHUM BAOXA K BbIZ0Xa. OYHKUMOHANBHBIE mpoGEI ¢ 3amepsKKoi
ABIXaHHA HA BAOXE M BBIIOXE.

Pa3spen 8. IlnmeBapenue(6 yacoe)

IInwesbie npoxykTel M muTatensube BOIIECTBA, WX PONb B OOMEHe BellecTB. 3Hauenme MHLIEBAPEHHS,
Ctpoenure u dynxuuu MHIUCBAPHTENBHOMH CHCTEMBI: THIIEBAPHTENEHbIN KaHaJl, MUINeBapUTeIBHEBIE JKeTe3b.
Inmesapenne B pasmuumpix OTACNaX  MHIIEBAPUTENBHOrO  TpakTa. Perynaums  pmestensmoctu
MHIEBAPUTENBHOM cucTeMEI. 3aGoseBanms OPratoB muIeBapeHus, WX mpodunakruka. [uruena OpraHoB
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nuineBapenus. [Ipeynpesxienue KeiyJouHO-KUIEYHbIX MHPEKIHH 1 relbMHUHTO30B. JospavueOHas oMOIIb
NpH MALIEBBIX OTPABJICHHUAX.

Hemoncmpayun

Topc uenosexa.

JlaGopamopnbvle u npakmuiecKue padomst

JleticTBHe (hepMEHTOB CIIOHBI Ha kpaxmaj. CaMOHaGMIOASHHS: OTPENIEICHHE NOJIOKEHHA CIIOHHBIX JKeNes,
JBIJKEHHE TOPTAaHU TP [JIOTAHWUH.

Pasnen 9. OGmen Bemects u 3nepran(3 vaca)

OG6MeH BELIECTB ¥ SHEPril — OCHOBHOE CBOMCTBO BCEX JKMBBIX cymiecTs. I[LnacTudeckuii u sHepreTHiecKui
o6MeH. O6MeH GenKoB, JKUPOB, YIJEBOIOB, BOABl W MHHEDAIBHBIX colied. 3aMeHUMBbIE W HE3aMEHHMbIE
AMMHOKMCIIOTEL, MHKDO- B MaKpo3JieMeHThl. Posib epMenToB B 06MeHe BellecTB. BuTaMuHbL. JHEProsaTpaThbl

yesoBeka W TMINEBOH paimoH. Hopmbl u pexuM muranus. OcHOBHOM M ofummii oOMeH. JHepreTHyecKas
€MKOCTb IMHIIH.

Jlabopamopuble u npakmuueckue pabomst

VCTaHOBJIEHHE 3aBHCHMOCTH MEKy HArpy3KOM W YPOBHEM 3JHEpreTH4eckoro oOMeHa Mo pesyiabraTaMm
(yHKIMOHATEHON NPOGHI ¢ 3aePXKKOM JBIXaHHS 10 U nocie Harpy3ku. COCTaB/IeHHe MHUILIEBbIX PAMOHOB B
3aBUCHMOCTH OT 3HEepro3arpar.

Paspen 10. Iloxpoeusie opransl. Tepmoperynsinusi. Boigenenne(4 vaca)

Hapy>KHbie TOKpOBHI Tefa Yenoseka. Ctpoenne U gynkimu koxu. Hormu u Bonockl. Ponb koxu B 0GMEHHBIX
nporeccax. Penentopsl Koxu. Y4acTre B TEIUIOPETYJISAIHH.

VXOJ 3a KOJKeii, HOTTAMH M BOJIOCAMH B 3aBMCHMOCTH OT THNa Koxu. ['mruena omexasl U obysu. IIpuunHel
KOXHBIX 3a0oneBanuit. I'pubkoBbie ¥ napasuTapHbie GOJNE3HH, HX NPO(HUIAKTHKA M JICYEHHE Y JAEPMATONIOra.
TpaBMbl: 03x0TH, 0OOMOPOXKEHHUS.

TepMoperynauus opraHusma. 3akaausanue. J[oBpaueGHas Momowb Mpu oOuIeM OXJIKIEHHH OpraHH3Ma.
[TepBast MOMOLIB NPH TEIUIOBOM M COJIHEYHOM yZape.
Memoncmpayun

Penbedras Tabnuna «CTpOSHHE KOXKHN».

JlabopamopHsle u npaxmuyeckue padbomst

CaMOHa0/MoIeHus: PaCCMOTPEHHE MO JIYNOH ThUIEHOW ¥ JIaJIOHHON MOBEPXHOCTH KUCTH; ONPEZIENICHHE THIIA
KOYM C TIOMOIIBIO GYMaXkHOM caliheTKH; OnpeesieHHe COBMECTUMOCTH MIAMITYHsl ¢ OCOOEHHOCTAMH MECTHOM
BOJIBL

3HaueHWe OpPraHOB BBIJACICHHS B TOJEPXKaHHM IOMEOCTasa BHyTpeHHeH cpejpl opraHusma. OpraHel
MOYEBBIAE/IUTENBHOM CUCTEMBI, HX cTpoeHue U (yHkuun. Ctpoenue u pabora nouek. Hedponer. Ilepsuunas
¥ KOHeuHas Mo4Ya. 3a00JieBaHUs OPraHOB BbIACIUTEIBHOM CUCTEMBI M MX MPEAYNpPEXICHHE.

Hemoncmpayun
Mopens nouku. PenbedHas Tabnuua «OpraHsl BEIACTEHUD.

Pasnen 11. HepBuas cucrema(5 uacos)

3nauenue HepBHOM cuctemsl. Mo3r ¥ ncuxuka. CTpoeHHe HEPBHOM CHCTEMBL: CIIUHHOM M TOJIOBHOH MO3r —
LeHTpanbHas HEpBHAS CHCTEMa, HEPBBl W HEepBHEIC y3nbl — mnepudepuueckas. CtpoeHue M (yHKIMH
cnuHHOro Mosra. CTpoeHue TrofoBHOro Mosra. YHKIHH IPOROJrOBAaTOrO, CPEJHEro Mo3ra, MocTa H
Mozxkeuka. [lepenuuii Mo3r. DYHKIMK MPOMEKYTOYHOrO Mo3ra M KOphl Gonbmmx nonywapui. Crapas u
HOBad Kopa GOMBIIMX MOJNYLIAPHiL FOTIOBHOIO MO3ra. AHAIMTHKO-CHHTETHYECKAs U 3aMBIKaTe/IbHas QyHKIMM
KOpBI GONBIIKX MOTYIIAPHit rONIOBHOTO Mo3ra. JIomy GoNbIIMX NOMyIapUi ¥ CEHCOPHBIE 30HbI KOPBI.

ComaTHueckuii M BEreTaTHBHBIN OTHENBI HEepBHOH cucTeMbl. CHUMMAaTHUECKWii M napacHMIAaTHYECKHi
MoOOTACIbI BEreTaTHBHOM HepBHOﬁ CHCTEMBI, HX B33HMOI[eﬁGTBI-‘Ie.

Hemoncmpayun

Mogzeb roJIOBHOrO MO3ra YeJIoBeKa.

Jlabopamopusie u npaxmudecKue padbomot

TMansueHocoBas npoba ¥ 0COGEHHOCTH ABHKEHHWM, CBA3AHHBIX C (DYHKIMAMH MO3KEYKA M CPEHEro MO3ra.
Pednekcel npomonrosatoro U cpeaHero mosra. LlITpHxoBoe pasapakeHHe KOXKH — TECT, ONpPEAESIOLIUH

M3MEHEHHE TOHYCA CUMIATHYECKOrO M MapacUMIIaTHYECKOro OTIEJIOB BETeTaTHMBHOM HEPBHOH CHCTEMBI NPH
pasapaKeHHH.

Pasznen 12. Anannzaropsbi(d vacog)
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AHANM3aTOPEl M OpraHbl 4yBCTB. 3HAueHHe aHAM3aTopoB. JlOCTOBEPHOCTH MoMyyYaemoit uHpOpManuH.
WAnmosum u ux koppexmus. 3purenbHbIi aHaimmsatop. Ilonoxenne u crpoenme rias. Xox ny4yel uepes
Tpo3patHyio cpepy riasa. CTpoeHHe W (GyHKUMM ceTyaTku. Kopkosas wacte 3purenssoro aHayM3aTopa.
bunokynspHoe 3penme. [mruena 3penus. IlpenynpexaeHde riasHbIX Gonesneit, TpaBM ria3a.
Hpenynpesxnenne Gnusopykocta u AanbHO30pKOCTH. Koppekuws 3penus. Cryxosoit aHaHu3aTop. 3HAYEeHUE
ciyxa. CtpoeHre ¥ QyHKLUMH HapyKHOTO, CPEHEro U BHYTpeHHero yxa. Peuentopsr cyxa. Kopkosas uacts
CITyXOBOro aHanusaTopa. ['urueHa opraHoe ciyxa. ITpuuune! TYPOYXOCTH H [JIyXOTbI, HX IPEAyNpPeXIeHHe.
Oprasbl paBHOBECHS, KOXHO-MBILIEYHO YBCTBUTC/ILHOCTH, OOOHAHHS W BKyca W HX AHAJIU3aTOPBHI.
BsaumoneiicTeue ananusatopos.

Hemoncmpayua

Mopenu rnasa u yxa. OnbiThl, BeIsBAsIOmIE yHKIMH panysxHOi 00on04KH, XpycTanuKa, najgouex u
KONnoouex.

JIabopamopusie u npakmuyeckue pabdomur

OnNEITE, BEISBNSIONIME WIMIO3HH, CBA3aHHEIE C GMHOKYJIPHBIM 3pEHHEM; a TakoKe 3PUTEJIBHBIE, CIIyXOBBIE,
TAKTUIILHBIE WILTIO3UH; 0OHApY>:KEeHHE CIIENOro NATHA; OlpeeTeHUe OCTpOTSHI CITyXa.

Pasgen 13. Bricas HepBHAasA fesiTeAbHOCTD. [loBenenne, Ienxuka(s Yacog)

Brknan oreuectennbix yuenbix B pa3paboTKy y4eHus o BhICIeit HEpBHOH nearensHoctH. W. M. CeyeHoR u
H. I1. IaBnoB. OTKpbITHE LIEHTPATBHOTO TOpPMOZKEHHS. besycioBHbIe U ycoBHBIE pediiekchr. besycnosroe u
YCIIOBHOC TOPMOKCHHE. 3aKOH B3aMMHON MHAYKLUK BO3OY M IeHUs-TOpMOKkeHH s, VueHue A. A. YXTOMCKOro
O JIOMHHAHTE,

BpoxneHHsIe porpaMMe! oBeneHus: GesycnoBHEIe pediieKchl, MHCTHHKTEI, 3aneyamieHHe. Ipnobperennsie
TpOTPaMMBEI MIOBEACHHA: YCIIOBHBIE Ped)IeKCEI, paccyouHas ACATENIEHOCTB, AMHAMUYECKHI CTEPEOTHI.
Bronornueckue purmbl. Con u Gompersosanme. Crapuu cha. CHoBupenus. OcoBeHHOCTH BbicwIeH HEPBHO#
ACATCNIBHOCTH Y€JIOBEKA: Pe4b U CO3HAHHE, TPYIOBAS JAEATETHHOCTD. IotpeGHocTy moneit 1 skUBOTHEIX, Peus
KaK CpeACTBO OOLICHUS M KaK CPE/ICTBO OPraHM3aLHH CBOEro noBeAeHus. BHeluss u BHyTpennss peus. Ponib
PCYIH B pasBUTHM BBICIIMX NICHXUYECKUX yHKUHiL. OCO3HAHHBIE ASHCTBUS 1 HHTYULHS.

ITosHaBaTenbHbIE MPOLECCHT: OMyIIEHuE, BOCIIpHSATHE, NPE/ICTABICHHS, [IAMATH, BOOGPaKEHNe, MBILICHHE.
Bonesrie neiictsus, noGyaurensuas u TOPMO3Hast (YHKUMK BoNMM. BHymaemocTs u HeraTusmsm, OMouumu:
SMOLHMOHANBHBIE PEAKLHH, SMOLMOHAJIBHBIE COCTOAHHA U SMOLMOHAILHEIE OTHOLICHHUA (4yBCcTBa). BHUMaHueE.,
DU3HONOTNYECKHE OCHOBEI BHUMAHHS, €T0 BHIH 1 OCHOBHEIE CBO#CTBA. [TpiunHbI paccesHHOCTH.
Bocnuranue sBHuManus, namaTH, BoJK. PasButre HabnrogarensHocTH 1 MBIILIEHHS.

Hemoncmpayua

BesycioBHble u ycnosHble peduiekchl HenoBeka (mo merony peuesoro noaxpenieHus). JIBoHcTBeHHbIE
u3obpaxcenus. Miuosun ycTanoBku. BemonHerk e TecTor Ha HAOMIO/IATeIBHOCTD H BHUMAHHE, JIOTHYECKYIO U
MEXaHH'ECKYIO 1aMATh, KOHCEPBATH3M MBIILIEHHUS U TIp.

Jabopamopusie u npakmuuecrue pabomur

BeipaGoTka HaBblka 3epkanbHOro mHcEMa Kak TIPUMEpP  paspylICHHA CTaporo M BHIPaGOTKH HOBOIoO
AMHAMUYECKOro  cTepeorrna. Msmenenwe wumena koneGanmii obpasa yceueHHON mupamuzEI npu
HETIPOU3BOJILHOM, NPOM3BOJIEHOM BHHMAHHH U TIPH aKTUBHOM pabote ¢ o6bexTOM.

Paspen 14. Kenesnl BuyTpenneii CeKpenuH (JHAOKPHHHAS cHeTema) (2 yacq)

JKeness! BHeIHeH, BHyTpeHHEH U cMemaHHO cexperu. CeolicTea ropmonos. Baaumoneiicteue HEpBHOU H
TyMopanbHOi perymsuun. TIpoMexyTouHsIH MO3r 1 OpraHBl SHAOKPHHHON cHcTeMbl. ['opMOHSI runoduza u
IATOBU/IHON JKe/e3bl, MX BIMSHHE HA POCT M pasBuTHe, OOMeH BemecTB. ['OPMOHBI MONOBEIX xKenes,
HAJINOYETHUKOB H TOJLKEY JOYHOI sxenesbl. [TpuunHst caxapHoro nuabera.

Hemoncmpayun

Mopene yepena ¢ orkumHoOI KPBILIKOiA JIsl IOKA3a MECTOMONOKEHHS runodusa. Mozens ropranu ¢
IMHUTOBMHOM JKeNe30H. Moziens novek ¢ HaAmoYeUHHKAMHY.

Paspen 15, Mupusuayansmoe pasBuTHe opranusma (5 vacoe)

JKusHeHHble LMKIBI  OprammsmoB. Becnonoe u Tfonosoe  pasmHoxkenue. [IpeuMymiecTsa monoBoro
Pa3MHOXEHHA. MyXCKast M JKEHCKAs IIOJIOBBIE CHCTEMB. Cnepmarosonnst u siineknerku. Ponp TOJIOBBIX
XpOMOCOM B onpenesieHny nona Gyayuero peGenka. MencTpyauuu u nommouuny. OGpasoBanue u passutue
3apOJIbIILA: OBYJIALKSA, OIUIOAOTBOPEHHE SHICKIIETKH, YKpeILIeHHe 3aponbia B MaTke. PasButue 3aponpima u
nioza. bepemeHHOCTh M pozsl. Brorenetnueckuit 3aKomH Fexxens—Mironnepa u NPUYUHBI OTCTYIIEHUS OT
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Passutie peGenka mocme poxemmus. Hosopoxaennsiit u rpyauoi peGeHok, yxox 3a mHum. Ilomopoe
cospesaHue. buonoruyeckas u counanbHasg 3pesiocTs. Bpea paHHHX MOJIOBBIX KOHTAKTOB U abopTos.

WUHnuBun w  nuuHOCTS. Temnepamenr wu xapakrep. CaMOMNO3HaHMe, O6IIECTBeHHEIH obpa3 ku3HH,
MEXIHIHOCTHEIE OTHOMEHHA. CTamud BXOKICHWS JIMYHOCTH B rpynmny. HHTepecsl, CKIOHHOCTH,
cnocobHocTH. BeiGop xusHeHHOro myTh.
Hemnoncmpayun

Tectsl, onpenensromye Tin TeMnepamenta.

Peseps Bpemenn — 6 gacos.

Conep:xanune nporpammoi

Buonorus. Beegenne B 00uyI0 GHOIOTHIO 9 Kiace

(70 gacos, 2 yaca B HeJeJ110)

Beepenne (3 vaca)

Bronorus nayka o sxwuroii npupoge. 3navennue GHosornyeckux 3HaHumii B COBpeMEeHHO# xu3Hu. [Tpodeccun,
CBA3aHHBIE ¢ Guonorueir. Merozs! mccnenosanns GHOTOIMM, ToHstre ©xu3HBY. CoBpeMeHHEIe Hay4JHBIS
TIPEACTABJICHUS O CYLIHOCTH U3HH. CBOICTBA JKHUBOTO. YPOBHM OpraHU3aLH KHBOI TIPHPOABI.
Hemoncmpayuau

TIopTpeTE! yyeHsIX, BHECIIHNX 3HAYHTEbHEL BKJIaJ B pa3BUTHE GHONOTMYECKOM HayKH.

Pasnen 1. Mosexyaspubiii YpoBens (10 uacos)

O6mas xapakrepucTika MOJICKY/IADHOTO ypOBHS OpraHusaumy skuBoro. Cocras, CTpOCHHE H (yHKIHM
OpraHM4eCKUX BELIECTB, BXOAALIMX B COCTAB JKHBOIO: YTJICBOZIBL, JIUMAAEI, GEKH, HYKJICHHOBBIE KHCIOTEI,
AT® u npyrue opraHudeckue coeiHeHns. BHONOrHuecKe KaTanuzaropel. Bupycer,
Hemoncmpayun

CXeMBI CTPOCHHS MOJIEKY/T XMMHYeCKHX COEAIMHEeHHH, OTHOCSIUMXCA K OCHOBHBIM TPyNIaM OpraHUYECKHX
BELIECTB.
/abopamopnsie u npakmuueckue pasoms

Pacmennenue nepoxcuma Bogopona (bepmenTOM KaTanazoii

Pasnen 2. Knerounsiif yposens (14 uacoe)

Ofwas xapakTepucTHKa KJIETOYHOrO YPOBHS OpraHusauuMu xuBoro. Kierka — CTPYKTYpHas |
(yHKUHOHANBHAS €IMHULA HKU3HH. Meroner usyuenns knerku. OcHOBHBIE MONOKEHHSs KJIETOUHOH Teopuu.
XUMHYECKHH COCTAB KIETKH M €ro TOCTOSHCTEO, Crpoenue wnetkn. ®yHkuuu OPraHOMMOB KJIETKH,
OCHOBA JKH3HENEATENEHOCTH KIETKH. DHEPreTHUecKHi OOMEH B KieTke KIeTKH. AspobHoe u aHaspoGHOe
AbiXaHue. Poct, pasBuTHE M MM3HEHHBIN LUK KIETOK. OG6uire noHsTHS © JeneHny KieTku (MuTO3, Meiio3),
AgToTpodsI, rereporpodpi.
Hemoncmpayun

Monens knetku. Mukponpenapatsr mutosa B Kietkax KOpeIlkoB Jiyka; xpomocoM. Mozenu-anmmikanyu,
WIIIOCTPUpYIOIIKe JIeNIeHHe KIeTOK. Pacimernienue TICPOKCHAA BOAOPONA C MOMOIIBIO (DEPMEHTOB,
COZIEPIKALIMXCSA B KHBBIX KIIETKAX,
Jlabopamopnsie u npakmuueckue Dbabompt

PaccmaTpuBanme KneTok pacTeHuif 1 sKHBOTHEIX 110JT MUKPOCKOIIOM,

Pasnen 3. Opranuzmennmbrii YpoBens (13 uacoe)

Becrionoe u monosoe pasmHoOsKenue opranusmos. ITonossle kineTku. Onsonoreopenye. HunueunyansHoe
PasBUTHE OpraHu3MoB. BuorenetHueckuii 3akoH. OCHOBHEIE 3aKOHOMEPHOCTH Mepeaayd Hacjie CTBeHHOM
uHpopmauuu, [eHeTHueckas HETIPEPLIBHOCTH XKU3HH. 3aKOHOMEPHOCTH H3MEHYHBOCTH,

Hemoncmpayun

Mukponpenapars sifnexnerky u CIepMaTO301/1a SKHBOTHBIX.

Jabopamopnsie u npaxmuueckue padomst

BeisiBnenue usmenuansocTy OpraHU3MOB.

Pasnen 4. Ionyasiqnonno-saxoBoii YpoBens (8 vacos)

Bun, ero xpurepun. Crpyxtypa Buma. Iponcxoxnenue BUNOB. PasBuTHE 3BOMOLMOHHBIX Tpe/ICTaBJICHHH.
IMonynsuys — S/IEMEHTApHAs eavHHMLA 3BomOLKMH. Bopsba 3a CYIIECTBOBAHHE M €CTECTBEHHBIH ot6op.
KOMOrHs KaK Hayka. JKOJOTHuecK e akTope! K ycnosus cpepi.

OcHoBHbIe noNOKEHUs TCOPHH IBOMIOUMH. JIBHXKYIIHE CHITBI SBONFOIUH: HAC/IeICTBEHHOCTh, H3MEHYHMBOCTb,
Gopsba 3a CYIIECTBOBAHHE, ~€CTECTBEHHBIH  OTGOP. Ilpucniocobnenrocts u  ee OTHOCHTEIBHOCTD.
HckyccteenHsiii ot60p. Cenekmus. O6pasoBanue BunoB — MHKpO3BOMIONHA. Makpossosmonus.
Hemoncmpayun
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l'epbapun, xomnekumu, Momeny, Mynsoiu pacTeHul H jxusoTHbIX. JKuBbIEe pacTeHUs U KHUBOTHEE. I\ epbapuu
M KOJUICKLMH, HJINIOCTPHPYIOIIME H3MEHYHBOCTD, HACIIeICTBeHHOCTh, TPUCTIOCOONEHHOCTS, Pe3yNbTATHI
MCKYCCTBEHHOTr0 0T6OpA.
Jlabopamopnsie u npakxmuuecrxue Dpabompt

Hsyuenne mophonoruueckoro KpHUTepHs BHJA.

IKcKypcun

[IpuumHbl MHOrOOGpasus BUAOE B npHpoe.

Pa3zpen 5. Sxocueremusrii yposens (6 uacoe)

BrorieHos. Oxocucrema. Buoreoueros. B3anmocssss nonyyiAuui B 6uoreouerose. Ilenu nutanus. O6men
BCLICCTB, TOTOK W MpeBpalleHne SHepruu B Guoreouenose. MckyccTBenmsie GuorIeHo3bl. DKOMOrHYecKas
CYKLECCHSI.
Hemoncmpayun

Konnexumm, wumoctpupyromye skosoruueckue B3aUMOCBA3H B GuoreoueHo3ax. Monenu sKkocucTeM.,
Ixekypcuu

buoreoneHos.

Pasgen 6.Bnocdepusiii yposens (17 yacog)

buocdepa u ee crpykrypa, cBoiictsa, 3aKoHOMepHocTH. Kpyrosopor BemecTs u SHepruu B 6uochepe.
Okonormieckne Kpusuckl. OCHOBBI PALHOHANBEHOrO NPUPOAOIIONE30BaAHHS,

Bo3HHKHOBeHHE U pasBHTHE KU3HHL. B3riisiibl, rUNOTesb! M TEOPHH O MPOMCXOKISHUM HKUBHH. Kparkas
HCTOPHSA pasBUTHA OpraHH4YecKoro MHpa. ﬂoxasamsc:rna IBOIIOLHHA.
Hemoncmpayua

Mopenu-anmnuxamun  «Buochepa u  uenosek. OKaMeHeNnocTH, OTIeYaTkM, CKeNIeTH MO3BOHOYHEIX
MHBOTHBIX.

JMabopamopnsie u npaxmuueckue paéomu

Visy4eHve naneoHToNOrHuecKuX J0Ka3aTe/beTs 9BOJIIOLIMH.

IKcKypcuu

B kpaesenueckuii Myseii win Ha reonoruyeckoe obHaxceHue.

Peseps Bpemenn — 6 yacos

16



TemaTnueckoe miannposanne 5 kaace

Ne HaumeHoBaHwWe pa3zena, TeMBI Komuyecteo | Ilpakrudeckue | JlaGopaTopHsie | Dkckypeuu
n/n 4acoB Ha paGoTer paGoTer
U3y4eHHe
paspena,
TEMBI
1. | Pasnmen: Beenenue 6 1 1
2. | Paspen: Knerouynoe crpoenue 10 5
OpraHu3MoB
3. | Pasnen: Hapcreo BakTepuu 2
4, | Pasgem: Hapcteo I'puGhn 5 1
5. | Paspen: lHapcTeo PacTerus 9 5
6. | Ob6obmenne 3HaHUI 2
Hroro: 34 1 11 1
TemaTnyeckoe mIAHAPOBaHNE 6 KiIace
Ne | HasBanmepasnuena, TEMBIL, Komuaectso | Ipakrudeckue | JlaGopaTophbl | DKCKypcHH
pasnl | comepxaTebHOM IMHUK YacoB Ha paboTs € paboTsl
ena U3y4eHHe
TEM paszena,
bl TEMBI
1. | Pazgen: Ctpoenue u 15 12
MHOroo0Opasue
TIOKPBITOCEMEHHBIX PacTeHUH
2. | Pazmen: XKuzus pacrenmit 10 3
3. | Pasgem: Knaccubukanus 6
pacTeHuMH
4. | Pazgen: [Ipuponasre 3
coolmiecTBa
Hroro 34 15
TemaTnueckoe mIaAHNpoBanue 7 Kiace
No HaumeHoBanue pazzena, TeMsl Konnuectso | Ilpakruueckue | JlaGoparophsie | Dxckypcuu
n/n 4acoB Ha paboTsl paboTs1
H3y4eHHe
paznena,
TEMBI
1. | Pasnen: Beenenue 1
2. | Pazpen: OpHokieTOUHBIE 2 1
JKHBOTHEIS
3. | Paspen: IIpocto ycTpoeHHbIe 3
Oecrno3BoOHOYHbBIE
4. | Pazpen: Llenomuyeckue 9 4 1
JKHBOTHBIC
5. | Paspen: [TepBuunoBoaHbIe 3 1
TI03BOHOYHEIE
6. | Paspen: [lepBuuHOHA3EMHBIE 6 2
MMO3BOHOYHEIC
7. | Paznen: DBOMIOLHS KHUBOTHOTO 9 4
MHpa
8. | Pa3nen: 3HaueHue KUBOTHBIX B 1
TIPUPOJIE U JKHU3HU YeJIOBEKA
Hroro: 34 12 1

17




Temaruueckoe niannpoBanue 8 kaace

Ne HaumeHnoBanue pasziena, Temsi Konuuecrso | IMpaktudeckue JlaGopatopHsie | Dxckypcuu
n/n Yacor Ha paboTst paboTsl
H3y4YeHUe
pasgena,
TCMBI
1. | Paspmen: Beenenue 1
2. | Paspen: IIpoucxoxnenue 3
uesioBeKa
3. | Pasgen: Ctpoenue u dyHkuuu 6
opraHusMa
4. | Paznen: OnopHo-nBurarensHas 7 1
cHcTeMa
5. | Paspen: BHyTpeHHss cpena 3
opraHusma
6. | Paspen: KpoBeHocHas u 6 2
nuMpaTHyecKas cucTeMa
7. | Paznen: JIpixaTensHas cucteMa 4 1
8. | Pazmen: ITumeBapuTensHas 7
cHcTeMa
9. | Pasgen: O6MeH BewiecTs U 3
SHEepruu
10. | Pasgem:TToxpoBHEIE OpraHEL. 4
Tepmoperynsmus . Beinenenue
11. | Paznen: HepBHas cuctema 5
12. | Paspen: Ananmsatopst 5
13. | Pasmen: Beicmas HepBHas 6 |
JesTensHoCTh. [loBenenue
NICHXHKA
14. | Pasnen:)Xeness! BHyTpenneit 2
CEeKpeluy (IHTOKPHHHAS
cucrema)
15. | Pasgen: 14 inmuBupyansHoe 6
Pa3sBUTHE OPraHA3MOB
Hroro: 68 5
TemaTnueckoe miannpoBanue 9 iace
Ne | Haumenosanue pasnena, Temor | Konmuectso INpakTuyeckue Jla6oparoprste | Dxckypenn
/n 4acoB Ha paboTtst paboTsl
H3yueHHe
pasgena,
TEMBI
1. | Beenenue 3
2. | Pazgen: MonekynsapHbrii 10 1
YPOBEHB
3. | Pasnen: Knerounslit ypoBens 14 1
4. | Pazmen: OpraHuzmeHHbIi 13 6
YPOBEHB
5. | Paspen: [onynsaumonHo- 8 1
BHOOBOH
6. | Pasnen: Sxocucremnsiit 6
7. | Paspem: BuoctepHbiit 11
8. | NoeTopenue 3
Hroro: 68 6 3

18




MaTepHaJIBHO-TeXHH‘IBCROG obecneyenue JAUCITHITLIHHBI

Kommnexr nemoncrpanuonnoro u 1abopaTopHOro 0GOPYZIOBAHMS B COOTBEICTBHH o
IepeYHeM y4eOHOro 060pyR0BaHuUs 1O GHONOrMH TS OCHOBHOI LIKOJIBI, 9TO IIO3BOJISICT BBIIOIHUTE

TIPAKTHIECKYIO 4acTb INPOrpaMME! (JEMOHCTPAIMOHHBIE JKCIIEPHMEHTHI, (bpoHTATBHEIE OIBITEL
nabopaTopHble paGoTEI).

O6mee o6opynoBanue (6uosorus)

Hudporas naboparopus o 6uooruu (ydaeHHMUECKas)

ObGecneunBaer BEIMONHEHNE 1abopaTOPHBIX paboT Ha YPOKaX 10 GHONOIHH B OCHOBHOM IIKOJIE U
TIPOCKTHO-HCCIIC0BATENBCKON NESTETLHOCTH 06y Jaromuxcs.

Kommnexranus: BecnpoBoroii MYyJIBTANATIHK IO OHOJIOTHH C 6-FOBCTPOCHHBIMY JATIUKAMU:
JlaTuuK BIQXKHOCTH C JUATIa30HOM usMmepenus 0...100%

JlaTauK ocBeMIEHHOCTH ¢ AHANa3oHOM u3MepeHus He yxe 9eM ot 0 10180000 nx

Harunk pH ¢ nuanasonom mamepenus ne yxe gem ot 0 o 14 pH

JaTuuK TeMIepaTyphl ¢ JUANa30HOM H3MEPEHHUA He yxxe yeM oT -20 no+140C

JlaT4auK 31EeKTPOIPOBOIAMOCTH ¢ MHANIA30HAME u3MepeHus ue yxe 9eM ot 0 1o 200 mxCwm; ot 0 10
2000 MxCwm; ot 0 10 20000 MxCwm

Harauk Temnepatyps okpyskaromeii CPEIIBI C TMana3oHOM U3MEPEHHS He yixe ueM oT -20 10 +40
Axceccyapsr:

Kabens USB coequauTeNbHEIH

3apsanHoe ycrpoiictso ¢ kaGenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoacTso 1o skemnyaramuu uudposoit 1aGoparopru

Iudpoas Buneokamepa ¢ MeTamaecKuM IITATHBOM, paspemienue He menee 0,3 Mmukc
ITporpammuoe obecneyenne

Hudposas Buseokamepa ¢ MeTAUTYECKEM IITAaTHBOM, paspenieHue e Menee 0,3 Mnukc
IIporpammuoe o6ecnieyenue

Metonunueckue pexomennamnmu He menee 30 pabot

Hamirave pycckosssaroro caiita TIOIIEPXKKH, HATMYUE BHIEOPOIIMKOB.
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