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PABOYAS ITPOI'PAMMA YYEBHOI'O IIPEAMETA «bHOJIOI' 5D
OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

PaGouass mporpamma 1mo OuOJIOTMM OCHOBHOTO 00Opa3oBaHUSI pa3pa0oTaHa Ha OCHOBE
denepanbHOrO0 TOCYTapCTBEHHOTO oOpaszoBarenpHoro cranmapra OOO, oOpa3oBaTenbHOM
nporpaMmMbl - MOKY  «AmocoBckast COILL» wu aBropckoit mnporpamMmbl  IlanbunkoBoit
Anxenuku OJIETOBHBI.

BBEJIEHUE
LleJ 1 OCHOBHOIO 0011Er0 OMOJIOTMYECKOro 00pa3oBaHus

buonornueckoe oOpa3zoBaHne B OCHOBHOW IIKOJIE JIOJDKHO OOecreduTh (OPMHPOBAHUE
OMOJIOTUYECKON M SKOJIOTMYECKON TPAaMOTHOCTH, PACIIMpPEHHE MPEICTABICHUH 00 YHHUKAIBHBIX
0COOCHHOCTSIX KMBOU MPUPOIBI, €6 MHOIO0OpA3UU M HBOJIIOLIUHU, YEIOBEKEe KaK OMOCOIHATbHOM
CYLIECTBE, PAa3BUTUE KOMIIETEHIMI B pELICHUH MPAKTUYECKHX 3a/]ay, CBS3aHHBIX C >KUBOU
MIPUPOIOM.

buonornueckoe oOpa3zoBaHue CHOCOOCTBYET (POPMHUPOBAHUIO Y YHAIIMXCS CHUCTEMBI
3HAaHUWA KaK O KUBOW MPHUPOJAE, TaK U 00 OKPYXKAIOLIEM MHpPE B IEJIOM, PAaCKpBIBACT POJIb
OMOJIOrMYeCKON HayKu B 9KOHOMUYECKOM U KYJIbTYPHOM Pa3BUTUHU OOIIECTBA, BHOCUT OOJBIION
BKJIa/1 B (DOPMUPOBAHHIE HAYYHOTO MUPOBO33PEHHS.

[lenu v 3a1a4m yueOHOro Kypcea (npeavera) «buoaorus»

OcBoenne y4eOHOTO mpenmera «bruoorusy HampaBJIeHO Ha Pa3BUTHE y OOYYArOIIUXCS
[IEHHOCTHOTO OTHOIICHHS K 00BEKTaM KUBOUW MPUPOJIbI, CO3/IaHUE YCIOBUN 7151 HOpMHUpPOBAHUS
WHTEJJIEKTYalbHBIX, TPAXIAHCKUX, KOMMYHUKAIMOHHBIX, HWH(DOPMAIMOHHBIX KOMIIETECHIIUN.
OOyuaromuecs OBIAJACIOT HAYYHBIMH METOAAMH pEIICHUs Pa3IUYHBIX TEOPETUYECKUX U
MPAaKTUYECKUX 3a/a4, YMEHHsMH (OPMYIHPOBATH TUIOTE3bl, KOHCTPYHPOBATh, IPOBOIMTH
OKCIEPUMEHTHI, OIICHWBAaTh M aHAIM3UPOBATH TOJTYYECHHBIC PE3YJIbTaThl, COMOCTABIATH UX C
OOBEKTUBHBIMH PEATUSIMU KU3HU.

VYueOusIit npeamer «buonorus» crnocoocTByeT GOpMUPOBAHHUIO Y 00YUAIOLIUXCS YMEHHS
0e30MacHO HCII0JIb30BaTh J1abopaTOpHOE O00OpYZOBaHHE, B_TOM 4Mcjae € HCNOAb30BAHHEM

ndpoBoro _odopyioBanus enTpa _ «Touka 0CTAa», TIPOBOJWTH  HWCCIIETOBAHMS,
aHAM3UPOBATh TIOJYYCHHBIC pE3yAbTaThl, TMPEACTABIATh M HAYYHO apryMEHTHPOBATH
MOJIy4E€HHBIE BHIBOJIBI.

Nzyuenne npenmera «buonorus» B 4actu (GOpMHUpPOBAHUS y OOYYAIOMIMXCS HAYYHOTO

MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HAOIIOJCHHE, W3MEPEHHE, DKCIIEPHUMEHT,

MOI[GJ'H/IpOBaHI/Ie), OCBOCHUSA IMPAKTUYCCKOI0 MPHUMCHCHUA HAYUYHBIX 3HAaHUM OCHOBAaHO Ha



MEXITPEAMETHBIX CBS3sX ¢ mpeaMmeTamu «Dusnkay, «Xumus», «['eorpadus», «MareMaTukay,
«Okomorus», «OCHOBBI 0€30MaCHOCTH KHU3HEAEITEIbHOCTHY, «McTopus», «PycCKuii sI3bIK»,
«JIuteparypa» u np.

MeToauyeckue moaxobl K MPenogaBaHuio 0uoJI0ruu

Kypc Owomorum Ha CTyHmeHM OCHOBHOIO 0O0mero o0Opa3oBaHMs HaIlpaBlIeH Ha
(dbopMupoBaHUE y yUaluxcs IpeaCTaBlIeHU 00 OTIMYUTENbHBIX 0COOEHHOCTSX )KUBOW MPUPOIBL,
€e MHOr00Opa3uu U BOJIOINH, YEJIOBEKe KaK OroconuansHoM cymectse. [l popmupoBanus y
y4yaluxcss OCHOB HAyYHOTO MHPOBO33PEHUS, Pa3BUTHSI MHTEIUICKTYAIbHBIX CHOCOOHOCTEH H
[I03HABATEJIbHBIX MHTEPECOB, I103HABATEIbHOM, HPABCTBEHHONM M ACTETUYECKOW KYJIbTYpBI,
COXPAaHEHHUS OKpPY)KAIoIIeH cpelbl 1 COOCTBEHHOTO 370POBbsl B MPOIECCE M3YUYEHUsS] OMOJIOTUU
OCHOBHO€ BHUMAHHE JIOJKHO YJEIAThCSA 3HAKOMCTBY YYalllUXCs ¢ METOJIaMH HAYYHOT'O MO3HAHUS
KUBOM MpUPOJbI, IOCTAHOBKE MpoOJeM, TpeOYIOIUX OT Yy4YalluxXxcsi CaMOCTOSATEIbHOU
NESTEIbHOCTH 110 UX pa3pellieHUI0. YCIEIIHO pPeaju30BaTh IIOCTABJICHHbIE LEIM U 3aJauu
BO3MOXXHO JIMIIb TPU MCIIOJNb30BAHUM METOJWYECKOW CUCTEMBI, B OCHOBE KOTOPOH JIEKUT
CUCTEMHO-/ICATEIbHOCTHBIN TOJAXOJ WU Pa3yMHO COYETAeTCsl MEJaroruyeckoe YIpaBICHUE C
MHULIMATUBOM, I103HABATEIIbHOW AaKTUBHOCTBIO M CaMOCTOSITENIBHOCTBIO ywammxcs. JlaHHas
CUCTeMa JOJDKHA MPEJOCTABIATh BO3MOXKHOCTh YUMTEII0 B Ka)X/JOM KOHKPETHOM Clly4yae
HaxOJWUTh ONTHUMAJIBHOE COOTHOLICHHE PENPOAYKTUBHOM W TBOPYECKOM I103HABATEIBHOU
JeSITeNIbHOCTH YUYaIIUXCS U MPU 3TOM JIOJDKHA OBITh MOCHIIBHOM ISl ydaluxcs U He TpeboBaTh
OOJBIINUX TPYAO03aTPAT OT YUUTEIIS.

BaxxHpiM 3BEHOM METOAMYECKON CHUCTeMbl OOy4YeHHs OHOJOTHMU JOJDKHA CTaTh
KOJUIEKTUBHASI IEATEIIbHOCTh YYalllUXCsl, KOTOpasi CIOCOOCTBYET Pa3BUTHIO MX MO3HABATEJIbHOMN
aKTUBHOCTH M CaMOCTOSITEJIbHOCTH, OKa3bIBAET MOJIOKUTEIbHOE BIUSHHE Ha (POpMHpOBaHHE
MPHUEMOB YMCTBEHHBIX JIEHCTBUM, YMEHUIN CaMOCTOSTENbHONU paboThl. OHA CYIIECTBEHHO H3Me-
HAET U XapakTep ACSITENIbHOCTH YYMTENs, YCHIMBAs €ro BEAYLIYIO pojib KAaK OopraHu3aropa u
PYKOBOJUTENS yueOHO-1T03HABATEIBHOMN JAESITEIbHOCTH YUalUXCS.

MECTO INIPEAMETA B YYEBHOM IIVIAHE:

1 yac Hemeno B 5-7 Kiaaccax, 2 yaca B Hees1l0 B 8-9 kiaccax, 238 yueOHbIX 3aHATHS

3a MATH JeT 00y4YeHHusl.

l. INIJTAHUPYEMBIE PE3YJBTATDBI OCBOEHUA YYEBHOI'O
HNPEIMETA «bHOJIOT'US1»

OcBoenne yueOHOro npenmMeta «bruonorus» Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3zoBaHus
JIOJDKHO 00ecreuynBaTh JOCTHXKEHUE CIIEYIOINX JIUYHOCTHBIX, METAlIPEIMETHBIX U ITPEIMETHBIX

O6p830BaTCJ'ILHLIX PE3YyJIbTATOB:



JIMYHOCTHBLIE PE3VJIbTATDI

[TarproTryeckoe BoCIIUTaHUE:

. OTHOIICHHE K OMOJIOTUU KaK K BaXHOW COCTaBISIOMICH KYyJIbTYpPbI, TOPIOCTh 3a
BKJIa/I POCCHIMCKHMX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOM OMOIOTUYECKON HAYKH.

I'parknanckoe BociuTaHue:

. TOTOBHOCTb K KOHCTPYKTMBHON COBMECTHOM JEATEIBbHOCTH IPU BBIIIOJHEHUH
HCCIIEIOBAaHUM U IPOEKTOB, CTPEMIICHUE K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIIH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

. TOTOBHOCTb OLICHUBATH ITOBEJECHUE U IIOCTYIIKU C IIO3ULUU HPABCTBEHHBIX HOPM U
HOPM DKOJIOTHYECKOM KYJIBTYpHI,

. IIOHMMAaHHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JESATEIBHOCTH YEJIOBEKA B
MEIULMHE U OMOJIOTHH.

DcTeTndecKoe BOCIIUTaHUE:

. [IOHMMAaHUE poJii OMOJIOTUU B GOPMUPOBAHUHN 3CTETUUECKON KYJIbTYPhI JIMYHOCTH.

IlenHOCTH HAyYHOTO MO3HAHHUSA:

. OpHEHTAIMsI HAa COBPEMEHHYIO CHCTEMY HAYYHBIX INPEICTaBICHHH 00 OCHOBHBIX

OMOJIOTHYECKUX 3aKOHOMCPHOCTAX, B3AMMOCBA3AX YCJIOBCKA C HpHpOI[HOﬁ u COHH&HBHOﬁ CpGI[Oﬁ;

. NOHMMAaHWE pONU OHMOJIOTUYECKOH Hayku B (OPMHUPOBAHMHM HAYYHOTO
MHUPOBO33PEHHUS;
. pa3sBUTHE HAy4YHOH JIOOO3HATENILHOCTH, MHTEpeca K OHOJOrMYecKoW Hayke,

HAaBBIKOB MCCIIE0BATENbCKON NeATENBHOCTH. POPMUPOBAHUE KYJIBTYPBI 3J0OPOBbSI:

. OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 370POBBIO U YCTAaHOBKA Ha 3/10pOBBIN 00pa3
XKHU3HU (30pOBOE MUTAHUE, COOJIIO/IEHNE TMTUEHUYECKUX MPaBUI U HOPM, cOalaHCHPOBAHHBIN
PEKUM 3aHATUN U OTJbIXA, pETyJsipHas (U3NUecKas aKTUBHOCTB);

. OCO3HaHME TMIOCIEACTBUI U HENpUATHE BPEAHBIX IpPHUBBIYEK (YIOTpebiieHue
aJIKOTO0JIsl, HApPKOTUKOB, KypeHHE) U HUHBIX (opM Bpeaa Juisl (PU3NYECKOTO U ICHUXUYECKOTO
310pOBBS;

. coOuIroIeHre IIpaBuII 0€30I1aCHOCTH, B TOM YHCJI€ HaBBIKA 0€30I1aCHOTO OBECHUS
B IIPUPOJIHON CPEJE;

. cOPMHPOBAHHOCTh  HaBblka  pe(dJeKCHH,  yIpaBleHHE  COOCTBEHHBIM
SMOLUOHAIBHBIM COCTOSTHUEM.

TpynoBoe BocniuTaHue:

. aKTUBHOE YYacTHE B PELICHUU MPAKTHUYECKUX 3a7ay (B paMKax CEeMbH, HIKOJIBI,
ropoja, Kpasi) OMOJIOTHYECKOM M 3KOJOTMYECKOW HANpPaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY

M3Y4YEHUIO MPOQECCHii, CBA3aHHBIX C OMOJIOTHEH.



OKOJIOTMYECKOE BOCIIUTAHHUE:
L4 OpI/IeHTaI_[I/ISI Ha HpI/IMCHeHI/IG 6I/IOHOFI/I‘I€CKI/IX 3HaHHI>'I HpI/I peH_IeHI/II/I 3a1a4 B

00JacTH OKPYKAIOIICH CPEJIbI;

. OCO3HAHME FKOJOTMYECKHX MPOOJIEM B IIyTeH UX PELICHHUS;
. TFOTOBHOCTh K Y4YaCTUIO B IPAKTUYECKOM JEATEIbHOCTU SKOJIOIMYECKOU
HaIpaBJIEHHOCTH.

Ananrtanus o0y4yaromerocss K M3MEHSIONIMMCSL YCIOBUSIM COLIMATIbHOW M MPHPOTHON
CpeIbl:

. aZIcCKBaTHasl OLIEHKA U3MEHSAIOIUXCS YCIOBUM;

. IPUHITHE pPellieHus (MHIUBUYalIbHOE, B TPYIINE) B U3MEHSIOIIMXCSl YCIOBUSIX Ha
OCHOBAHUU aHaIM3a OMOJIOTNYECKOI nH(popManu;

. IUIAHUPOBAaHWE JCWCTBUM B HOBOM CUTyallUh Ha OCHOBAaHMM 3HAHWUU
OMOJIOTNYECKUX 3aKOHOMEPHOCTEH.

METAIIPEJMETHBIE PE3VIJIbTATDBI

VYHuBepcaabHEIC I03HABATC/IHLHBIC JICHCTBUSA

Baszosvie nocuueckue oeticmeus:

. BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OMOJIOIMYECKHX OOBEKTOB
(stBEHUI);
. YCTaHABJIMBATh CYIIECTBEHHbI NpHU3HAK KJIACCU(PUKAUUU  OUMOJOTHYECKUX

OOBEKTOB (SIBIIGHUM, TPOIIECCOB), OCHOBaHMS [Jsi OOOOLIEHMS M CpaBHEHHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

. C yu€TOM MpeIoKEHHOW OMOJIOTMYecKOil 3ajjaun BBIABIATH 3aKOHOMEPHOCTH U
IPOTHBOPEUYUs] B paccMaTpUBaeMbIX (akTax M HAOMIOJEHHSX; MpeajgaraTb KPUTEPHUM IS
BBISIBJICHHSI 3AKOHOMEPHOCTEN U IPOTUBOPEUUI;

. BBIBJIATH JeUINUTBI MHQOpPMAIMM, JAaHHBIX, HEOOXOAMMBIX [UISl PpEIICHUS
IIOCTaBJICHHOM 3a7a4H;

. BBISBJISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M MPU H3YYEHUH OHOJOTHMYECKUX
SBJICHUH W TIPOLIECCOB; JENAaTh BBIBOABI C MCIIOIB30BAHUEM JAECIYKTHUBHBIX M HMHIYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH, (POPMYIHPOBATH TUIIOTE3BI O B3aUMOCBSA3SX;

. CaMOCTOSITENIbHO BBIOMpATh CIOCO0 pemieHuss y4eOHOW OMOJIOTUYECKOW 3amadu
(cpaBHMBaTh HECKOJIbKO BapHaHTOB peEIICHUs, BHIOMpaTh Hauboyiee MOAXOAAIIMH C y4ETOM
CaMOCTOSITENTbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeticmeus:

. HCII0JIb30BaTh BONIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHMUS,

. (dbopMynupoBaTh BONPOCHL, (PUKCHUPYIOIIME pAa3pbIB MEXKAY peaJbHbIM U



KEJaTeIbHBIM COCTOSIHUEM CUTYallud, 00BEKTa, U CAMOCTOSATEIHHO YCTAaHABIUBATH MCKOMOE U
JTAHHOE;

. dbopMupoBaTh  THIOTe3y 00  HMCTHHHOCTH  COOCTBEHHBIX  CY)KJICHUH,
apryMEHTHUPOBATH CBOIO TIO3UIIUIO, MHCHHUE;

. MPOBOJMTH 1O CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY HAOIIOICHUE, HECIIOKHBIN
OMOJIOTUYECKH IKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
OHMOJIOrMYecKoro o0bekTa (mpolecca) W3ydeHHs, NPHYMHHO-CICACTBEHHBIX CBS3eH U
3aBUCUMOCTEN OMOJOTHYECKUX OOBEKTOB MEXTY COOOI;

. OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIIHIO, MOTYICHHYIO B
X0/J1e HAOIIOJICHHSI M SKCIICPUMEHTA,

. CaMOCTOSITENIbHO  (hOopMyTUpOBaTh OOOOIICHHUSI M BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOICHUS, SKCIIEPUMEHTA, BIIAACTh HHCTPYMEHTAMHU OIICHKH JOCTOBEPHOCTH
MOJIYYCHHBIX BBIBOJIOB M 0000IIECHUH;

. IIPOrHO3MPOBATh BO3MOYKHOE JaIbHEHIIICE pa3BUTHE OMOJOTHYCCKUX MPOLIECCOB M
UX MOCJIC/ICTBUS B aHAJIOTUYHBIX WM CXOJHBIX CHUTYAIUsX, a TAKXKE BBIJIBUTATh IPEAIOIOKEHHSI
00 MX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Paboma ¢ unghopmayueti:

. MPUMEHSTh Pa3IMYHbIE METO/Ibl, MHCTPYMEHTBI U 3alPOCHI NP MOUCKE U O0TOOpE
Onosorndeckoi MHMOPMAIMK WM JTAHHBIX M3 UCTOYHHKOB C YYETOM MPEJIOKEHHON ydeOHOMH
OHOJIOrMYECKOM 3a]a4H;

o BbIOMpaTh,  aHaJIM3UPOBaTh, CHUCTEMATHU3HpPOBaTh M  HMHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(GOPMAITUIO PA3TUYHBIX BUIOB U ()OPM MPECTABICHUS;

. HaXOJIUTh CXOJHBIE apTYMEHTHI (ITOATBEPKIAIOIINE UIH OMPOBEPraroiue OJHY 1
Ty K€ UJEI0, BEPCUIO) B PA3IMUHBIX HH(GOPMAIMOHHBIX HCTOUYHUKAX;

. CaMOCTOSITENILHO BBIOUPATh ONTHUMANBHYIO POpPMY MpeAcTaBICHUS HHPOPMAINH U
WJUTFOCTPUPOBATH peIlaeMbIe 3a7a4id HECIOKHBIMUA CXEMaMH, JuarpaMMamu, HHOW rpadukon u
MX KOMOUHAILIUSIMU;

. OIICHUBATh HANEKHOCTh OHWOJOTMYECKOW HMH(POPMAIMM 1O  KPUTEPHUSIM,
MIPEITIOKEHHBIM YUUTENIEeM WU CHOPMYTUPOBAHHBIM CAMOCTOSITENIHLHO;

o 3allOMHHATh H CHUCTEMaTU3UPOBATH OHMOJIOTHYECKYIO uH(pOpMAIIHIO.
YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS

Obwenue:

o BOCIPUHUMATH U (POPMYITUPOBATH CYKIIEHUS, BEIpAXKaTh SMOIIMH B IIPOIECCE
BBITIOJTHEHUS TIPAKTHYECKUX U JIAOOPATOPHBIX PadoT;

L4 BBIPpAXKATDH ceOs (CBOIO TOYKY 3peHI/IH) B YCTHBIX U TUCbMCHHBIX TCKCTAX;



. pacmo3HaBaTh HEBepOaldbHBIE CpEICTBA OOINCHHUS, TIOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUIKH KOHQIUKTHBIX CUTYallUil U CMATYaTh
KOH(JIMKTHI, BECTU NIEPETOBOPHL;

. NOHMMATh HaMEpPEeHMsI JPYrHX, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOI (popme popMynrpoBaTh CBOM BO3PAKEHHUS,

. B X0/l IMAJIOTa U/UK JUCKYCCUU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOii
OMOJIOrMYeCKON TEMBbI U BBICKA3bIBATh UJICH, HAlIEJICHHBIC HA pelIeHre OUOIOrMYecKoil 3aauu u
nojJepkaHue 0JarokenaTeIbHOCTH OOLIEHUS;

. COMOCTABIIAITH CBOM CYXXJEHUS C CYXJICHUSMU IPYrUX YYaCTHUKOB JIHAJIOTa,
OoOHapYXUBATh PA3JININE U CXOJICTBO MMO3HIINN;

. NyOJIMYHO TMPEACTABIATH PE3YJIbTAaThl BBIOJHEHHOTO OHOJIOTMYECKOTO OIBITa
(3KCTIepUMeHTa, UCCIIeIOBAaHUS, IPOCKTA);

. CaMOCTOSITEJIbHO BEIOMPATH (POPMAT BBHICTYIUICHUSI C YIETOM 3aa4 MPE3CHTALNH U
O0COOCHHOCTEH ayJIUTOPHH U B COOTBETCTBUHU C HUM COCTABJIATH YCTHBIC Y ITMCHMEHHBIE TEKCTHI C
UCIOJIb30BaHNUEM WILTIOCTPATUBHBIX MaTEPHAIIOB.

Cosemecmuas dessimenbHOCMb (COMPYOHUYLECmME0)!

. MOHUMATh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW W HWHAMBUIYAJIbHOMN
paboThI TIPH PENICHUN KOHKPETHONW OMOJIOTHYECKOM

npoOyieMbl, O0OOCHOBBIBaTH  HEOOXOAMMOCTh  NPUMEHEHUs  TPYIIOBBIX  GopM
B3aMMO/ICHCTBUS MPHU PELICHUH MOCTaBICHHON y4eOHO 3a1auu;

. MPUHUMATH I11€JIb COBMECTHOM JIEATETbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS TIO
e€ JOCTH)KEHHIO: pACIpeneNsTh pPOJH, JI0rOBapUBaThCs, OOCYXIaThb HPOLECC U pPe3ybTaT
COBMECTHON palOThl, yMeTh 0000IaTh MHEHHUS HECKOJbKHUX JFOJICH, MPOSIBISATH TOTOBHOCTh
PYKOBOJMTB, BBIOJIHATH NOPYYEHUS], TOTUYNHATHCS;

. TUIAHUPOBATh OPTraHU3AlMI0 COBMECTHOW pPabOTHI, OMpeneisTh CBOI poiib (C
y4E€TOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aMMOJICUCTBHS), PaCIpENeATh
3a/la4i MEXJy 4WICHaMHd KOMaHJbI, y4aCTBOBaTh B TPYMIMOBHIX (GopMax paboThl (00CYXKIEHUS,
00MEeH MHEHHSIMH, MO3TOBBIE IITYPMBI U HHBIE);

. BBITIOJTHATEH CBOIO YaCcTh PA0OTHI, IOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATH CBOM JICUCTBUS C IPYTUMU WICHAMHU KOMaH/IbI;

. OIICHMBATh Ka4yeCTBO CBOETO BKIaJga B OOMIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUS;, CPABHUBATH PE3YIbTaThI
C MCXOJHOM 3a/aueil M BKJIAJ KaXKJI0TO WICHAa KOMaHJIbl B IOCTH)KCHHUE PE3YyIbTaTOB, Pa3/IesaTh
cdepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTH K TIPEIOCTABIICHUIO OTYETA TIEpe]] TPYIITION;

. OBJIAJIETh CHCTEMOM YHMBEPCAIbHBIX KOMMYHHMKATHUBHBIX JI€HCTBHM, KOTOpas



obecreynBaeT C(bOpMI/IpOBaHHOCTI: COLIMAJIBHBIX HABBIKOB H OMOIHMOHAJIBHOI'O HMHTCIIJIICKTA
oOy4Jaroruxcs. YHUBEpCAIbHBIC PEryIsSTUBHBIC AeCTBUA CaMOOpraHu3aIus:

. BBISBJIATH IMPOOJIEMBl JJIl pEIIEHUs B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsX,
UCTOJIB3Ysl OMOIOTUYECKHE 3HAHUS;

. OPUEHTUPOBATHCS B PA3JIMYHBIX ITOAXO0/1AX MPUHATHUS pELICHUN (MHAUBUIYaJIbHOE,
NPUHATHE PELICHUS B IPYIIIE, IPUHITHE PEIICHUI TPYIIION);

. CaMOCTOSITEJIBHO COCTaBJIATh QJITOPUTM pELIeHHs 3aJadd (WIM €ro 4YacThb),
BBIOMpPATH crIOcO0 peleHns yueOHOi ONOIOTHYecKOH 3a1aun ¢ y4ETOM UMEIOIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh Mpe/laraéMble BapUaHThl PEIICHUH;

. COCTaBJIATh IUIAaH JeHcTBUM (IUIaH peayn3alud HAMEUYEHHOro ajJropurMma
peleHus), KOPPEKTHPOBAaTh MPEUIOKEHHBIH @JITOPUTM € Y4ETOM IHOJYYEHUS HOBBIX
OMOJIOTMYECKUX 3HAHUHN 00 N3ydaeMOM OHOJIOTHIECKOM OOBEKTE;

° ACJIaTh BbI60p n 6paTL OTBCTCTBCHHOCTD 3a pCIICHUC.

Camoxonmponw (peghnexcus):

. BJIAJIETh CII0CO0AMM CAaMOKOHTPOJIS,, CAMOMOTHUBAIMU U PeIICKCHH;
. JlaBaTh a/IEKBaTHYIO OLICHKY CUTYalluM U MpeaaraTh IjiaH €€ N3MEHeHHUS;
. YUUTBIBATh KOHTEKCT U MPEABUIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU

pelieHnr  y4eOHON OHMONIOTHYECKON 3ajayd, aJanTHPOBaTh pEIICHHE K MEHSIOUMMCS
00CTOATEILCTBAM;

. OOBSICHATh TPUYHMHBI JOCTHKEHHS (HEIOCTUKCHHUS) PE3yIbTaTOB JEATEIBLHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OINBITY, YMETh HAXOJIWUTh TMO3UTHUBHOE B MPOHM3OIICAIICH
CHUTYAaIlVH;

[ ] BHOCHUTH KOppeKTI/IBLI B JCATCIBbHOCTH HaA OCHOBE HOBBIX O6CTO$ITCJ'II)CTB,

U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIHUX pr,Z[HOCTeI‘/’I;

. OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

. OMOYUOHAIbHBLI UHIETTIEeK.!

o pa3nuyath, Ha3bIBaTh M YNPABIATH COOCTBEHHBIMH SMOIMSIMHU U IMOIUSMU
APYIrux;

o BBISIBJIATh U AHAJTU3UPOBATH TPUUYUHBI IMOILIMIA;

. CTaBUTH ceOs Ha MECTO JIPYroro 4ejaoBeKa, MIOHUMaTh MOTUBBI U HAMEPEHUS
ApYyroro;

. pEeryaupoBaTh CoCcO0 BHIPAKEHUS IMOIIHH.

Ipunamue cebs u opyeux:
. OCO3HAHHO OTHOCHUTBCS K IPYTOMY UEJIOBEKY, €r0 MHECHUIO;

. MPU3HABATh CBOE MPaBO Ha OMIMOKY M TAKOE K€ MPaBO JPYTroro;



. OTKPBITOCTH CE0€ U APYTHM;

. 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBAThH BCE BOKPYT;

. OBJIA/IETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PETYISTHBHBIX JIEHCTBUNA, KOTOPas
obecrieunBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS TO3HMILIUSA
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTH (ympaBieHus co0OM, CaMOJUCLMIIIMHBI,
YCTOMUYMBOTO MOBEJICHHS).

I[MPEJMETHBIE PE3YJIbTATHI

. XapaKTepru30BaTh OMOJIOTHIO KaK HAyKy O JKMBOW NMPHUPOJE; HA3bIBATh NMPU3HAKH
KHMBOI'0, CDABHUBATH OOBEKTHI JKUBOW U HEXKHUBOM NPUPOJIBL;

. NEPEYUCIISITh MCTOUYHUKM OHMOJOrMYECKMX 3HAHUM; XapaKTepu30BaThb 3HAUYEHUE
OMOJIOTHYECKUX 3HAHUI /715l COBPEMEHHOTO YelIOBEKa; podeccuu, CBsi3aHHbIe ¢ Onosorueii (4—
5);

. IPUBOJIUTH NIPUMEPHI BKIIaJla poccuiickux (B ToMm uucie B. 1. Bepuanckuii, A. JI.
UmxkeBckuil) u 3apyOexHbIX (B ToM uucie Apucrorens, Teodpact, ['mnmokpar) y4€HbIX B
pa3BUTHE OMOJIOTHHY;

. UMETh NPEACTaBICHUE O BaXHEUIIMX OMOJOIMYECKHX IpOLeccax M SBICHUSAX:
NUTaHUE, JbIXaHWE, TPAHCIOPT BEIIECTB, Pa3APaXUMOCTb, POCT, pa3BUTHE, ABUKECHUE,
Pa3MHOXKEHUE;

. OPUMEHATh OMOJIOTHYECKHE TEPMHMHBI U TOHSATHUA (B TOM YHUCIIE: JKUBbIE Tela,
OU0JIOT s, SKOJIOTUS, IIUTOJIOT S, AaHATOMMUSL, (PU3NOSIOTHUS, OMOJIOrHYecKast CUCTEeMaTHKa, KIIEeTKa,
TKaHb, OPTraH, CUCTEMa OPraHOB, OPraHU3M, BUPYC, IBUKEHUE, TUTaHUE, (POTOCUHTE3, AbIXaHHE,
BBIIEJICHUE, Pa3JpakKUMOCTh, POCT, Pa3MHOXEHHE, pa3BUTHE, Cpeda OOUTaHUS, MPUPOTHOE
COOOIIIECTBO, MCKYCCTBEHHOE COOOINIECTBO) B COOTBETCTBUM C TOCTaBJICHHOW 3agavyeld U B
KOHTEKCTE;

. pa3nauyaTh 10 BHEITHEMY BUY (M300paXKeHHsIM), CXeMaM U OTMCAaHUSAM /105 epHbIE
U sJIepHble OpraHU3MbI;, pa3JInyHble OMOJOTHYECKHE OOBEKTHI: PACTEHUS, KUBOTHBIX, TPHUOBI,
JUIIANHUKY, OaKTepuH; MPUPOIHBIE U UCKYCCTBEHHbIE COOOIECTBA, B3aMMOCBSI3U OPTaHU3MOB B
IPUPOJHOM U UCKYCCTBEHHOM COOOIIeCTBaX; MpeacTaBuTenei (Gpaopsl u ¢payHbsl NIPUPOIHBIX 30H
3emiu; JaHamadTel IPUPOTHBIE U KYJIbTYpPHBIE;

. IIPOBOMTH ONMHCAHUE OpraHu3Ma (pacTeHHs, KMBOTHOTO) MO 3aJaHHOMY IUIAHY;
BBIJIETISITh CYILIECTBEHHBIE MPU3HAKU CTPOEHUS U MPOIECCOB JKU3HENEATEIbHOCTH OpraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK Tella )KUBOW MPUPO/IbI, IEPEUUCIATH OCOOCHHOCTH PAaCTEHUH,
KHUBOTHBIX, TPHOOB, JTUIIAIHUKOB, OAKTEPUI U BUPYCOB;

. packpbIBaTh TIOHSATHE O cpene ooOuTaHust (BOJAHOW, Ha3eMHO-BO3-IyIITHOM,

MTOYBEHHOH, BHYTPUOPTraHU3MEHHOM), YCIOBUSAX CPe/Ibl OOUTaHMUS;



. IPUBOAUTE TPUMEPHI, XaPaKTEPUIYIOUIUE IMPUCIIOCOOIEHHOCTh OPraHU3MOB K
cpene oOuTaHus, B3aMMOCBSI3H OPTaHU3MOB B COOOIIECTBAX;

. BBIJICJIATH OTJIMYUTENIbHbIEC IPU3HAKU MIPUPOIHBIX U HCKYCCTBEHHBIX COOOILECTB;

. apryMEHTHPOBAaTh OCHOBHbIE IIpaBUja IIOBEJEHUS YEJIOBEKAa B IPUPOJIE U
OOBSICHATh 3HaYEHUE MPUPOJOOXPAHHON EATEIILHOCTH YEJIOBEKA; aHAJIM3UPOBAThH INI00AIbHbIE
9KOJIOTHYECKHE TIPOOIIEMBI;

. PacKpbIBaTh poJib OMOJIOTHH B MIPAKTHUECKON AEATEIbHOCTH YEJI0BEKa;

. JeMOHCTPHPOBATh Ha KOHKPETHBIX NpUMEpax CBS3b 3HAHWNA OWOJIOTHH CO
3HAHHUSAMH 10 MATEMATHUKE, IPEIMETOB T'YMaHUTAPHOT'O LIUKJIA, PA3JINYHBIMU BUJAMH HUCKYCCTBA;

. BBINOJIHATh IPaKTHYECKHE pPaboThl (MOMCK HMHGOpMAalUMKM C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB; ONMMCAaHUE OPraHW3Ma I10 33JaHHOMY IUIaHy) U JJabopaTopHbIe pabOThI
(paboTa ¢ MUKpOCKOIIOM; 3HAKOMCTBO € Pa3JIMYHbIMU CIIOCOOAMH U3MEPEHUSI U CPAaBHEHUS )KUBBIX
00BEKTOB);

. OPUMEHSATh MeToAbl Ouosoruu (HaOJMOJEHME, OIMCaHMe, Kiaccupukanus,
U3MEpEHUE, OSKCIIEPUMEHT): MPOBOAUTH HAOMIOAEHMS 3a OpPraHu3MaMM, OIMCHIBATh
OnoIOrnYecKre 0OOBEKTHI, TPOIECCHI U SIBICHUS; BBITOIHATH OMOJIOTHYECKUI PICYHOK U H3Mepe-
HUE OHMOJIOTMYECKUX 00BEKTOB;

. BJIAJCTh NPUEMaMU pabOTHI C JIYIOM, CBETOBBIM U LIU(PPOBBIM MUKPOCKOTIaMU MPU
paccMaTpuBaHUM OMOJOTMYECKUX O0BEKTOB;

. coOnroaaTh npaBuia 6€30MacHOro Tpyaa npu padboTe ¢ yueOHbIM U JIabOpaTOPHBIM
00OpyJ0BaHUEM, XHMHYECKOH IOCYyl0il B COOTBETCTBUM C HMHCTPYKUUSMH Ha YpPOKE, BO
BHEYPOUHOH JEATEIbHOCTH;

. UCIIOJIb30BAaTh IPHU  BBINOJHEHUM Y4EeOHBIX 3aJaHUl Hay4YHO-TIOMYJSPHYIO
JUTEepaTypy Mo OMOJIOTHH, CIIPAaBOYHbIE MaTepHalibl, pecypchl HTepHeTa;

. CO3/1aBaTh MMCbMEHHBIE U YCTHbIE COOOIEHHS, TPAMOTHO MCIIOJIb3Ysl TOHATUHHBIN
anmapar u3y4aeMoro paszena OuoJOTHH.

. XapaKTepu30BaTh OOTaHMKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3jeiibl U CBS3H C
JPYTUMU HayKaMU U TEXHUKOM;

. NPUBOANUTE MPUMEPHI BKJIaaa poccuiickux (B ToM umcie B. B. Jlokyuaes, K. A.
Tumupszes, C. I'. HaBammn) u 3apy0OexHbIXx y4€HbIX (B ToMm uucie P. I'yk, M. Manbnuru) B
pa3BUTHE HAYK O PACTEHUSX;

. NPUMEHSTh OMOJIOTMYECKHe TEPMUHBI M TOHATHS (B TOM uMcie: OOTaHUKa,
pacTuTenbHas KJeTKa, pacTUTeJIbHAas TKaHb, OpraHbl PAacT€HUM, CHUCTEMa OPraHOB PACTEHUS:
KOpeHb, Mo0er ModYka, JHUCT, BUIOW3MEHEHHbIE OpraHbl, LIBETOK, IUIOJ, CEeMs, PacTUTENIbHBIN

OpraHu3m, MUHCPAJIbHOC ITUTAHHUC, (I)OTOCI/IHTCS, AbIXaHHUEC, POCT, PAa3BUTUC, PA3MHOKCHHUEC, KJIOH,



Pa3IpaXMMOCTh) B COOTBETCTBHH C TIOCTABJICHHON 3aJa4eil U B KOHTEKCTE;

. ONKCBHIBATH CTPOEHUE W JKU3HEACATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMEpEe TMOKPHITOCEMEHHBIX WM LIBETKOBBIX): IMOTJIOLUICHWE BOABI M MHHEPAIbHOE IMUTAHHUE,
(doTocuHTE3, ABIXaHWE, TPAHCIIOPT BEIECTB, POCT, Pa3MHOXEHHUE, PAa3BHTHUE; CBA3b CTPOCHUS
BEreTaTUBHBIX Y TCHEPATHUBHBIX OPraHOB PACTEHUH C UX QYHKIHUAMHY,

. pa3nu4yaTh M OIUCBHIBaTh JKUBBIE W TepOapHble SK3eMIUIIPhl PACTCHHH II0
3aJJaHHOMY IUIaHy, YaCTHU PACTCHUH 10 U300paKEHHUSIM, CXEeMaM, MOJIEIISM, MYJISDKaM, pebe(hHbIM
TaOJIHLAM;

. XapaKTepu3oBaTh IPH3HAKW PACTCHWH, YPOBHU OpraHH3alUU PAaCTHUTEIBHOTO
OpraHM3Ma, YacTH PacCTeHHI: KIIETKH, TKaH!, OPraHbl, CHCTEMbI OPI'aHOB, OPTaHU3M;

. CpaBHUBATh PAaCTUTENIbHBIC TKAHU U OPTaHbl PACTEHUI MEXIy COOO0H;

. BBINIOJHATh TPAKTHYECKUE M J1a0OpaTopHble pPabOTBl MO MOPQOIOTUH H
¢usnonorun  pacTeHWd, B TOM uuciae pabOTBl C MHUKPOCKOIIOM C  IOCTOSHHBIMH
(pukcupoBaHHBIMM) W BPEMEHHBIMH MHKpOIIpENapaTaMy, HCCIEI0BATEIbCKUE paboThl ¢
MCTIOJIb30BaHUEM NPHUOOPOB ¥ HHCTPYMEHTOB M (PPOBOIL TabopaTopuu;

. XapaKTepU30BaTh MPOLECCH KU3HENEATSILHOCTH PACTCHUN: MTOTJIOMICHNE BOJIBI U
MHHEpaJIbHOE MUTaHUE, (OTOCHMHTE3, ABIXaHHE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO M
UCKYCCTBEHHOTO BETre€TaTHBHOTO pPa3MHOKEHHS; CEMEHHOE pa3sMHOXKEHHE (Ha mpuMepe
MOKPBITOCEMEHHBIX, WJIN I[BETKOBBIX);

. BBISIBIISITh TIPUYMHHO-CJIEJICTBEHHBIE CBS3M MEXAY CTPOCHHUEM H (DYHKIUSMH
TKaHEel ¥ OpraHoOB PAaCTEHUH, CTPOSHUEM U JKU3HEAEATEIIbHOCTBIO PACTEHUIA;

. KJ1accu(UIIUPOBATh PACTEHHS M X YaCTH 110 pa3HbIM OCHOBAHUSM;

. OOBSICHATH POJIb PACTEHUI B IPUPOJAE U KU3HH YEJIOBEKa: 3HaueHHe (OTOCHHTE3a
B MPUPOJIE U B KHU3HHU YEJIOBEKA; OMOIIOTHYECKOE U XO3sIMCTBEHHOE 3HAYEHHE BUJIOM3MEHEHHBIX

HO6€FOB; XO3iCTBEHHOE 3HAUYCHNE BEr€TaTUBHOI'O Pa3MHOXKCHUA,

° MMPUMCHATH MOJTYUYCHHBIC 3HAHUA JJIA BhIPpAIIMBAHUA U PAa3MHOXKCHUSA KYJIbTYPHBIX
pacTeHui;
. UCITOJIb30BaTh METOJbl OHOJOTMU: TPOBOJAUTH HAOIIOAECHUS 32 PACTEHUSIMH,

OIMKMCBIBATE PACTCHUA U UX YaCTH, CTAaBUTH HpOCTGfIHIHG OMOJIOTMYECKIE OIBITHI 1 OKCIICPUMCHTHI,
. coOJro1aTh MpaBuiia 0€30MacHOTO TpyAa Mpu padboTe ¢ yueOHBIM U JTA00PATOPHBIM
000Opy/IOBaHUEM, XUMHUYECKOW TOCYAOH B COOTBETCTBUHM C WMHCTPYKIHMSIMH Ha YpPOKE U BO
BHEYPOUYHOH J€ATEeIbHOCTH;
® ACMOHCTpHUPOBAaThL Ha KOHKPCTHBIX IIPUMEPAX CBA3b 3HaHUN OWOJIOTUHA CO

3HAaHUAMHU 10 MaTEMATUKE, reor*pa(bm/l, TCXHOJIOTHH M BJIAJCTH HpI/IéMaMI/I pa6OTI)I C



Ouosiornyeckoil nHpopmanueit: GopMyapoBaTh OCHOBAHUS JUIS U3BJICUCHHS M 0000IIEHUS UH-
(dopmanuu U3 ABYX UCTOUYHUKOB; IPeoOpa30BbIBATh MH(OPMALMIO U3 OAHOM 3HAKOBOM CHUCTEMBI
B JIpyryto;

. CO3/1aBaTh NMCbMEHHBIE U YCTHbIE COOOILEHMS], TPAMOTHO MCII0JIb3Ysl TOHATUHHBIN
annapar u3y4aeMoro paszesna OuoJOrHH.

. XapakTepu3oBaTb  NPUHLUMIBI  KJIACCU(PUKALMKM  pAcTeHHH,  OCHOBHBIE
CHUCTEMaTUYeCKHe TIpyNNbl pacTeHUuil (BOMOPOCIM, MXHM, IUIAyHbl, XBOIIM, HalOPOTHUKH,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE UJIH LIBETKOBBIE);

. IPUBOJIUTH NPUMEPHI BKiIana poccuiickux (B Tom uucine H. . Basunos, U. B.
Muuypun) u 3apy0exssix (B ToM uucie K. Jlunnei, JI. Ilacrep) yuéHbiXx B pa3BUTHE HAYK O
pacTeHusX, rpudax, JumaiHukax, OakTepusx;

. OPUMEHATh OWOJIOTUYECKHE TEPMUHBI U TOHATHA (B TOM uucie: OOTaHUKA,
9KOJIOTHSI PACTEHMH, MHUKOJIOTHS, OaKTEpUOJIOrHs, CUCTEMAaTHKa, LApCcTBO, OTHEIN, Kiacc,
CEMEMCTBO, pOJI, BUJI, )KU3HEHHAs (hOpMa pacTeHUI, Cpella OOMTaHUS, PACTUTEIILHOE COOOIIECTBO,
BBICIIIME PACTEHMsI, HU3ILIUE PACTEHUs, CIIOPOBbIE PACTEHMsI, CEMEHHbIE PAaCTEHUs, BOAOPOCIIH,
MXH, IUIayHbl, XBOIIY, HNAllOPOTHUKH, TOJOCEMEHHbIE, OKPBITOCEMEHHbIE, OAKTEpHH, TPHOBI,
JIMIIAWHUKHA) B COOTBETCTBUH C ITIOCTABJIEHHOM 3a7auell U B KOHTEKCTE;

. pa3nuyaTth M OINUCHIBATh KUBBIE M TepOApHBIE 3K3EMIUISPbl PACTEHUN, YacTH
pacTeHuil o U300paKEHUsIM, CXeMaM, MOJENSIM, MYJsDKaM, pelbe@HbIM TadnuuaM; rpuodbl 1o
N300pakeHUsIM, CXeMaM, MyJIshKaM; OakTepuH 10 U300paKeHUsM;

. BBISIBJISITH IIPU3HAKU KJIACCOB IOKPHITOCEMEHHBIX WJIM IBETKOBBIX, CEMEHCTB
JBYJIOJIBHBIX U OJTHOJIOJIBHBIX PACTCHUI;

. ONpeNeNiATh CUCTEMAaTHYECKOe TIOJI0KEHUE pACTUTEIbHOIO OpraHm3Ma (Ha
MIpUMepe MOKPHITOCEMEHHBIX, MM IBETKOBBIX ) C IIOMOILBIO ONPEAEIUTENbHON KapTOUKH;

. BBITNOJHATH MPaKTHYECKHe U JabopaTopHble padOTHl MO CUCTEMATHKE PACTEHUM,
MHUKOJIOTUM U MHKPOOUOJIOTHH, B TOM 4YHCIIE paboOThl C MHKPOCKONOM C HOCTOSHHBIMU
(puxcupoBaHHBIMH) W BPEMEHHBIMH MHUKpPOIIpENapaTaMH, MCCIE0BaTENbCKUEe paboThl ¢
HCIOJIb30BaHNEM PUOOPOB U UHCTPYMEHTOB LIM(pOBOI T1aboparopuu;

. BBIJIETISATh CYLIECTBEHHBIE MTPU3HAKU CTPOCHHUS U KU3ZHEIEATEIbHOCTH PACTEHUH,
OakTepuil, TpuOOB, TUITATHUKOB,;

. MpeIMETOB T'YMaHUTapHOT'O IIMKJIa, Pa3INYHBIMU BUIaMU UCKYCCTBA;

. MIPOBOAMTDH OMHCAHKUE U CPABHUBATH MEXKIY COOO0I pacTeHus, TprObI, TUIIAHUKHY,
OaKkTepHuH Mo 3aJaHHOMY IIJIaHy; JIeJIaTh BHIBOJIbI HA OCHOBE CPAaBHEHMS;

. OIMCHIBATh YCIO)KHEHUE OpPraHU3allMi PACTEHUI B XOJI€ SBOJIFOLIUN PACTUTEIBHOTO

MHpa Ha 3emJie;



. BBISBIISITH YEPTHI MPHCIIOCOOJCHHOCTH PAaCTeHHUH K cpele OOMTaHHWs, 3HAYCHHE
HKOJIOTMYECKUX (PaKTOPOB JIJIsl pacTEHUIA;

. XapaKTepu30BaTh paCTUTEIbHBIE COOOIIECTBA, CE30HHBIE M TOCTYyMATEIbHbIC
M3MEHEHUS PACTUTENbHBIX COOOIIECTB, PACTUTEIBLHOCTD (PACTUTENbHBIN OKPOB) MPUPOAHBIX 30H
3emiy;

. MPUBOAUTH IPUMEPHI KYJIbTYPHBIX PACTEHUM M MX 3HAYCHHUE B KU3HH YEJIOBEKA;
IIOHUMAaTh IPUUUHBI U 3HATh MEPBI OXpPaHbl PACTUTEILHOTO MUpA 3EMJIH;

. pacKphIBaTh pPOJIb PACTEHHH, TPHOOB, JHMINANHUKOB, OAaKTEpUH B NPHUPOIHBIX
COO0O0IIIECTBAX, B XO3SUCTBEHHON JESATEIIbHOCTH YEJIOBEKA U €0 MOBCEIHEBHOM KU3HU;

. JEMOHCTPUPOBaTh HAa KOHKPETHBIX IpPUMEpax CBs3b 3HAHUN OWOJIOTUU CO
3HaHUAMH [0 MaTemartuke, (usuke, reorpaduu, TEXHOJIOTUHU, JIUTEPAType, U TEXHOJIOTHH,
MIPeIMETOB F'YMaHUTAPHOI'O LIUKJIA, Pa3IMYHBIMU BUJAMHU UCKYCCTBA;

. UCIIOJIb30BAaTh METOJbl OHOJOTMU: IPOBOAUTH HAOJIOJIEHUS 3a PACTEHUSMU,
OakTepusiMH, TpUOaMU, JIMIIAWHUKAMH, OMHMCHIBATh HMX; CTaBHTh MPOCTEUIIHE OMOJOTHYECKHUE
OMBITHI ¥ 3KCIIEPUMEHTHI;

. coOiroaaTh npaBuia 6€30MacHOro Tpyaa nmpu padboTe ¢ yueOHbIM U JIabOpaTOPHBIM
000pyJIOBaHUEM, XHMHYECKOH MOCYIOM B COOTBETCTBHHM C WHCTPYKIHMSAMH HAa YPOKE M BO
BHEYPOYHOU JEATEIIbHOCTH;

. BIaeTh mpuéMamu paboTel ¢ Ouonormyeckoil mHopMmamueil: GopmynrpoBaTh
OCHOBAHHUS JJIsi M3BJIEUEHHUS U 0000IeHHs] WHPOpPMALUU U3 HECKONbKHX (2—3) MCTOYHHUKOB,;
peoOpa3oBbIBATh HHPOPMAINIO U3 OJJHONW 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOILIEHNUS, TPAMOTHO UCIIOJIb3Ys MOHATHUHHBIN
anmapar U3y4aeMmoro pasjeina OMOJIOTHH, COTPOBOXKIATh BBICTYIUICHHE MPe3eHTaluel ¢ yuéToM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

. XapaKTepU30BaTh 300JI0THI0 KaK OMOJIOTMYECKYIO0 HAayKy, €€ pasJieNbl U CBA3b C
JPYTMMU HayKaMU U TEXHUKOM;

. XapaKTepu30BaTh MPUHIMIBI KIACCU(PHUKAIMHM >KUBOTHBIX, BUJ KaK OCHOBHYIO
CHCTEMaTUYECKYI0 KaTeropHi0, OCHOBHBIE CHCTEMAaTHUECKUE TPYIIBI KUBOTHBIX (TpocTeiiue,
KHILIEYHOIOJIOCTHBIE, IJIOCKHE, KPYIJIbIe W KOJbYaTble YEPBHU; UJIECHUCTOHOTHE, MOJUIIOCKH,
XOP/OBBIE);

. MPUBOJUTH MPUMEPHI BKJIa1a poccuiickux (B ToM umcie A. O. Kopanesckuit, K. U.
Ckps6uH) u 3apyOexHbIX (B ToM uncie A. Jleenryk, XK. KioBbe, D. ['ekkens) yd4€HBIX B pa3BUTHE
HayK O JKUBOTHBIX;

. OPUMEHATh OMOJIOTMYECKHE TEPMUHBI M TOHATHS (B TOM 4YHCIE: 300JI0THS,

OKOJIOI'Us ) XKUBOTHBIX, 3TOJIOTUA, TAJICO300JI0THA, CUCTCMATHUKaA, IapCTBO, TUIL, OTPAH, CCMCﬁCTBO,



PO, BU, )KUBOTHAS KJIETKA, )KUBOTHAS TKaHb, OPTaH KUBOTHOT'O, CUCTEMBI OPTaHOB KUBOTHOTO,
YKUBOTHBIN OpPraHu3M, MUTaHKE, JbIXaHUE, POCT, pa3BUTHE, KPOBOOOpaIlleHUE, BBIJICTICHUE, OTIOPa,
JBIDKEHUE, pa3MHOXKEHHE, TAPTEHOTeHE3, Pa3IpaXUMOCTh, pedIeKe, OpraHbl YyBCTB, TOBEJICHUE,
cpena OoOWTaHUS, TPUPOTHOE COOOIIECTBO) B COOTBETCTBHHM C IOCTABJICHHON 3ajayeii U B
KOHTEKCTE;

. packpbIBaTh OOIMME MPU3HAKKA >KMBOTHBIX, YPOBHH OpTaHU3AIlMH >KUBOTHOTO
OopraHu3Ma: KJIETKH, TKaHW, OpTraHbl, CHCTEMbI OPTraHOB, OPTaHU3M;

. CPaBHHBAThH KUBOTHBIC TKAHU M OPTaHbl JKUBOTHBIX MEXKY COOOH;

. ONUCHIBaTh CTPOCHUE M >KU3HEACSATEIBHOCTh >KMUBOTHOI'O OpPraHM3Ma: ONopy M
JBIKEHUE, TUTAaHUE U TTUIICBAPECHHE, IbBIXaHUE M TPAHCIIOPT BEIIECTB, BBIJICICHUE, PETYJISAIHNIO U
MOBEJICHUE, POCT, Pa3MHOXKCHHUE B Pa3BUTHUEC;

. XapaKTEepU30BaTh  MPOILECCHl  JKU3HEIAEATEIbHOCTH  JKMBOTHBIX  H3y4aeMbIX
CHUCTEMATUYECKUX TPYMI: JABUKEHUE, MHUTAHHWE, IbIXaHWE, TPAHCIIOPT BEIIECTB, BBIJCICHUE,
PEryJAlLNIo, OBEJCHUE, POCT, Pa3BUTHE, PA3MHOKECHHUE;

. BBISIBJISITH MPUYUMHHO-CJICACTBEHHBIC CBSI3HU MEXIY CTPOCHHEM,
KHU3HEICATEIbHOCTBIO U CPEI0i OOMTaHUS )KUBOTHBIX U3y4aeMbIX CUCTEMATHUECKUX TPYIIIL;

. pa3iuyaTh W OMHUCHIBaTh >KUBOTHBIX, H3Y4a€MbIX CHUCTEMATHYECKUX TPy,
OTJIEIbHBIC OPTraHbl U CUCTEMBI OPTaHOB 110 CXeMaM, MOJIENIAM, MYJIshKaM, pelbeQHbIM TabauIam;

MPOCTEHIINX — MO U300pAKEHUSIM;

L BBIABJIATH MPU3HAKHU KJIIACCOB YWICHUCTOHOTHUX U XOPAOBLIX; OTPSAJ0B HACCKOMBIX U
MIJICKOITMTAIOIINX
L4 BBITIOJIHATDL MPAKTUYCCKUC U Ha60paT0pHHe pa60TBI 1o MOpq)OJ'IOl"I/II/I, adHaTOMHHU,

(GU3MONIOTUH U TOBEICHUIO KHUBOTHBIX, B TOM 4YUClIe PabOThl C MUKPOCKOIIOM C IOCTOSSHHBIMHU
(pukcupOBaHHBIMM) M BpPEMEHHBIMH MMKpOIIpenapaTaMH, HCCIeA0BaTeIbCKUE paboThl C
WCIIOIB30BaHUEM MTPUOOPOB M UHCTPYMEHTOB 1M poBOi JabopaTopuu neHTpa «Touka pocray /
JIeTCKOro TexHomnapka «KBaHTOprym»;

. CpaBHUBATh MpPEJCTABUTENIEH OTIENbHBIX CHUCTEMATUYECKUX TIPYII KUBOTHBIX U
JIeNIaTh BBIBOJIbI HA OCHOBE CPABHEHUS;

. KJ1acCU(UIIUPOBATh )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEH CTPOEHHS;

. OIHCHIBAThH YCIIO)KHEHUE OPTaHW3aIMH XUBOTHBIX B XOJI€ SBOJIIOIUHU KUBOTHOTO
MHUpa Ha 3eMJIe;

. BBISBIISITH YEPThl MPUCHIOCOOIEHHOCTH JKUBOTHBIX K cpelle OOMTaHUs, 3HAUeHUE
HKOJIOTUYECKUX (DAKTOPOB JUISI AKUBOTHBIX;

. BBISIBJISATH B3aUMOCBSI3M )KUBOTHBIX B IPUPOHBIX COOOIIECTBAX, LI TUTAHUS;

L4 YCTaHaBJIMBATb B3AaMMOCBA3H )KUBOTHBIX C PACTCHUAMMU, FpI/I6aMI/I, JIMIIaHHUKaAMHA



1 OaKTEepUSMH B IPUPOTHBIX COOOIIECTBAX;

. XapaKTepU30BaTh KUBOTHBIX MPUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacnpoCcTpaHEHUs )KUBOTHBIX I10 IIJIAHETE;

. PacKpbIBaTh POJIb )KUBOTHBIX B IPHUPOIHBIX COOOIIECTBAX;

. PacKpBIBAaTh POJIb IOMALIHUX U HETPOJYKTUBHBIX KUBOTHBIX B KH3HH YEJIOBEKa;
POJIb POMBICIIOBBIX KUBOTHBIX B XO3SIICTBEHHOM JESITEIbHOCTH YEJIOBEKAa U €ro MOBCEIHEBHOM
XKHU3HU; OOBICHITH 3HAUYECHUE )KUBOTHBIX B IPUPOJIE U )KU3HU YEJIOBEKA;

. MIOHUMATh IPUYHMHBI U 3HATh MEPbI OXPAHBI )KUBOTHOTO MHUpa 3eMJIH;

. JEMOHCTPUPOBATh Ha KOHKPETHBIX MpPHUMEpax CBA3b 3HAHUM OHMONOTUU CO
3HAHUSIMU 110 MaTeMaTHKe, pU3uKe, XUMUU, reorpaduu, TEXHOJIOTHH, TIPEIMETOB T'YMaHUTAPHOTO
LUKIIOB, PA3JIMYHBIMU BUIAMU UCKYCCTBA;

. UCIIOJIb30BaTh METOJbl OHOJOTMHU: NPOBOAUTH HAOIIOJEHUS 32 >KUBOTHBIMH,
OIMCHIBAThH )KMBOTHBIX, UX OPraHbl U CHCTEMbl OPTaHOB; CTABUThH MPOCTEUIINE OMOJIOTHUYECKHUE
OTIBITHI U DKCIIEPUMEHTHI,

. coOiroaaTh npaBuia 6€30MacHOro Tpyaa nmpu padboTe ¢ yueOHBIM U JIabOpaTOPHBIM
000Opy/IOBaHUEM, XUMHUYECKOH TOCYAOH B COOTBETCTBUM C HMHCTPYKIHMSIMH Ha YpPOKE U BO
BHEYPOYHOU JEATEIIbHOCTH;

. BJIaJeTh NpuémMamMu paboThl ¢ OWOIIOTHYECKO WHpopMmanuei: GopMyIupoBaTh
OCHOBaHHS JUIsl M3BJICUCHUS W 0000IICHUS MH(GOPMAIIMU U3 HECKOJBbKUX (3—4) MCTOYHHMKOB;
npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOILIEHNUS, TPAMOTHO HUCIIOJIb3Ys MOHATHUIHHBIN
anmapar U3y4aeMoro pasjesna OMOJIOTHH, COTPOBOXKIATh BBICTYIUICHHE Mpe3eHTaluel ¢ yuéToM
0cOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

. XapaKTepu30BaTh HAYKH O YeJIOBEKE (aHTPOIOJIOTHI0, aHaTOMMIO, (PU3UOJIOTHIO,
MEIUINHY, TUTUEHY, SKOJOTHIO YeJIOBEKa, ICHUXOJOTHI0) U MX CBS3U C JPYTMMHM HayKaMH U
TEXHHUKOI;

. OOBSICHATh TIOJIO)KEHHE YeJlOBEeKa B CHCTEME OpraHMYecKoro Mupa, ero
MPOUCXOXKACHNE; OTIMYHMS YEJOBEKAa OT JKMBOTHBIX; IPHCIOCOOJEHHOCTh K Pa3IHMYHBIM
9KOJIOTMUECKUM (hakTopaM (YeroBe4YeCKHe pachl W aJalTHUBHBIE THIIBI JIIOJIEH); POACTBO Ue-
JIOBEUECKUX pac;

. IPUBOJIUTH NIPUMEPHI BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, U. II.
[TaBnos, U. 1. MeunukoB, A. A. Yxtomckuii, [1. K. AHOXUH) 1 3apyO0eXHBIX (B TOM 4yucie Y.
l'apseii, K. bepnap, JI. Ilactep, Y. J[apBuH) yu€HBIX B pa3BUTHUE NPEICTABICHUNA O
MIPOUCXOXKACHUU, CTPOCHUH, KU3HEACSITETbHOCTH, TIOBEACHUH, SIKOJIOTUN YEIIOBEKA;

L4 IPHUMCHATH OHOJIOTHYECKHE TEPMUHBI WU TOHATHUA (B TOM 4YHCJIC. ITHUTOJIOTHA,



THCTOJIOTHS, aHATOMHMSI YeJIOBeKa, (PU3HOIOTHS YeNOBEKa, TMTHEeHA, aHTPOIOJIOTHs, 3KOJIOTHUS
4eloBeKa, KJIeTKa, TKaHb, OpraH, CUCTeMa OpraHoB, MUTaHUE, bIXaHHe, KpOBOOOpaIieHue, o0oMeH
BEUIECTB M MpEeBpallleHue HHEPruM, [BIKEHUE, BBIJCICHHUE, DPOCT, Ppa3BUTHE, IOBEACHUE,
pPa3MHOXXEHHE, DPA3APAXKUMOCTh, PEryJslus, I'OMEOCTa3, BHYTPEHHSAS Cpela, MUMMYHMTET) B
COOTBETCTBHHU C IIOCTABJICHHOM 33/1a4€il U B KOHTEKCTE;

. MIPOBOJIUTh OMHCAHUE [0 BHENIHEMY BHAY (M300pa)XEHHUI0), CXeMaM OOIIHUX
IIPU3HAKOB OpPraHK3Ma YeJIOBEKa, YPOBHEW €ro OpraHu3aliu: KJIETKH, TKaHW, OpraHbl, CHCTEMBI
OpraHoOB, OPTraHU3M;

. CpPaBHMBATh KJIETKH Pa3HBIX TKaHEH, rpylmn TKaHeW, opraHbl, CHCTEMbl OpPraHOB
YeN0OBEKa; MPOLECChl KUZHEICATEIIbHOCTH OpraHM3Ma 4YellOBeKa, JieJaTh BBIBOABI Ha OCHOBE
CpaBHEHUS,

. pa3nuyath OMOJIIOTUYECKH aKTHBHBIC BEIIECTBA (BUTAMUHBI, (PEPMEHTHI, TOPMOHBI),
BBISIBJISITH MX POJIb B IIPOLIECCE OOMEHA BELIECTB U MPEBPALCHHS SHEPTUH;

. XapaKTepu30BaTh OMOJIOTMYECKHE IPOLIECChl: OOMEH BEIIEeCTB W IpPEBpalICHHE
SHEPruM, MUTaHHUE, IbIXaHWE, BBIIEICHHUE, TPAHCHOPT BEIIECTB, IBMKEHHUE, POCT, PErysius
GbyHKIWH, MMMYHHUTET, IOBEICHUE, Pa3BUTHE, PA3MHOKEHHE YETIOBEKa;

. BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKJY CTPOCHHEM KIIETOK, OPraHOB,
CUCTEM OpraHOB OpraHu3Ma 4ejoBeKa U MX (QYHKUHUAMH; MEXIYy CTPOCHHEM,
KHU3HEJEATEILHOCTBIO U CPE/Ioil 0OUTaHUS YEeIIOBEKa;

. OPUMEHATh OMOJIOTHYECKHE MOJAETH JJIsi BBIBICHUS OCOOCHHOCTEH CTPOEHHs U
(YHKIIMOHUPOBAHMSI OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

. OOBSACHATh HEHPOryMOpaJIbHYIO PEryJSIHUI0 IPOLECCOB KU3HENEATEIbHOCTH
OpraHM3Ma 4yeJoBeKa;

. XapakTepu3oBaTb U CpaBHUBaTb 0€3yCIOBHbIE U  YCIOBHBIE peQIIeKChl;
HacJIe/ICTBEHHbIE U HEHACJIEICTBEHHbIE IPOrPaMMbl MTOBEIEHHs; 0COOEHHOCTH BBICIIEH HEPBHOM
NeSTeIbHOCTH 4EeJIOBEeKa; BMJIbI MOTPEOHOCTEH, MaMsITH, MBIIUIEHUS, PeYd, TEMIIEPaMEHTOB,
SMOILIMMH, CHA; CTPYKTYPY (QYHKIMOHAJIBHBIX CUCTEM OpraHM3Ma, HallpaBJICHHbBIX Ha JOCTH)KEHUE
MOJIE3HBIX MTPUCIIOCOOUTENIBHBIX Pe3yIbTaTOB,;

. pa3nu4yaTh ~ HACJlEACTBEHHbIE M  HEHAClEJCTBEHHble  (MH(EKIUOHHBIE,
HenH(pEKINOHHbIE) 3a00JieBaHUsl 4YeNOBEKa; OOBSCHATH 3HAUYE€HHE Mep MNPOPHIAKTHKU B
MIpeynpexaeHUN 3a00IeBaHUN YEIIOBEKa;

. BBITOJIHATH MPAKTHUECKUE U J1abopaTopHbIe pabOTHl O MOP(OIOTUH, aHATOMUH,
(U3MONOTHH U TOBEACHUIO YEJIOBEKa, B TOM YMCJIE PabOThl ¢ MUKPOCKOIIOM C TOCTOSSHHBIMHU
(puKcUpOBaHHBIMM) M BPEMEHHBIMH MHKpOIIpernapaTaMH, HCCIeA0BaTeIbCKUe paboThl C

HCIOJIb30BaHUEM PUOOPOB U UHCTPYMEHTOB LIM(PpOBOIi TabopaTropuu;



. pemiaTh Ka4yeCTBEHHbIE U KOJIMYECTBEHHBIE 3a7aud, WCIOIb3ysS OCHOBHBIC
MTOKa3aTeNH 37I0POBBS YEIOBEKA, MPOBOIUTE PACUETHI M OIICHUBATH MOTYYCHHBIC 3HAUCHUS;

. Ha3bIBaTh M apryMEHTHPOBATh OCHOBHBIC NMPHUHIIMITBI 3J0POBOTO 00pasa >KH3HH,
METO/bI 3aIUTHI U YKPEIUICHUS 3JJ0POBbsI YEJIOBEKA: COAIAaHCUPOBAHHOE MUTaHUE, COOJIIOICHUE
MIPaBUJI IMYHON TUTHEHBI, 3aHATUS GU3KYIBTYPOU U CIIOPTOM, PAllMOHAIBHAS OPTaHU3AIIHS TPYAA
1 IIOJTHOIEHHOT'O OTJIbIXa, IIO3UTUBHOE SMOIIMOHAIBHO-TICUXHYCCKOE COCTOSIHUE,

. HCIIOJIB30BaTh MPHUOOPETEHHBIC 3HAHUS M YMEHUS IS COOIOJEHUS 30POBOTO
o0Opaza *Ku3HH, COATAHCUPOBAHHOTO MUTaHUs, (PU3NUECKON aKTUBHOCTH, CTPECCOYCTOMYUBOCTH,
JUTSL UICKJTFOUEHUS BPEJIHBIX MMPUBBIYCK, 3aBUCUMOCTEH;

. BIIAJICTh NMTPUEMaMU OKa3aHUs TIEPBOM MOMOIIM YEJIOBEKY IMPH MOTEPE CO3HAHUSA,
COJTHEYHOM M TEIUIOBOM YyJAape, OTPaBICHUH, YTOIUICHHH, KPOBOTEUYEHHUHU, TPaBMaxX MATKUX
TKaHEH, KOCTEH CKeJleTa, OPraHOB YyBCTB, 05KOraX U OTMOPOKECHUSAX;

. JIEMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEpaxX CBS3b 3HAHUM HAYK O YEJIOBEKE CO
3HAHUSIMU TIPEIMETOB €CTECTBEHHO-HAYYHOTO M T'yMAaHUTAPHOTO IMKJIOB, PAa3jIMYHBIX BHJIOB
uckycctBa; rexnonoruu, ObX, ¢usndeckoii KynbTypsbI;

. HCITOJIB30BaTh METO/bl OMOJIOTHM: HAOJI0aTh, U3MEPATh, OMUCHIBATH OPTaHH3M
YEJIOBEKA M TIPOLIECCHI €0 KU3HEIEATEIbHOCTH;

. CO3/71aBaTh MUCbMEHHBIC U YCTHBIE COOOIICHUS, TPAMOTHO UCTIONb3YS TOHATUHHBIN
anmapaTt H3y4eHHOTro paszelia OMOJIOTHH, COMTPOBOXK/IATh BBICTYILICHUE MPE3EHTAIMEH ¢ yuE€ToM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB;

. npoeodums onvimel (1abOpamopHvie IKCHEPUMEHMBL) C UCHOIb306AHUEM
aHA10206020 1ADOPAmMoOpHO20 000py0osanus u yu@poeozo obdopyooeanusn (yeump «Touka
pocmay | demckuit mexnonapk «Keanmopuymp).

1. COJAEP/)KAHUE YYEBHOI'O INPEIMETA «BHOJIOT' USI»
(mpakTH4YecKass 4YacTb Y4eOHOro CcoAep:KaHUsl MpeIMeTa YCHJIeHAa MaTepHaJbHO-
TeXxHHYeckoi 0a3oii nenTpa «Touka pocra», HCHOAB3yeMOro [Jsi peaju3aluu
o0pa3oBaTe/IbHBIX IPOrPAMM B paMKax NpenogaBaHus 0M0J10r1uu)

7KuBble opranusmMsl

Buosnorns — Hayka 0 JKMBBIX OPraHM3Max

buonorus kak Hayka. MeTo/1bl H3y4eHHUsI )KUBBIX OpraHU3MOB. Posib OMOIOTHH B TO3HAHUU
OKPY’KaIOIIEer0 MUpa U MPAKTHIECKOU JesTenbHOCTH rofeii. CoOMroeHue MpaBuil MOBEICHUS B
OKpyXKatomel cpezne. bepexknoe oTtHomenue k mpuponae. OxpaHa OHOIOTHYECKUX OOBEKTOB.

[IpaBuiia paboThl B kKaOuHETe OUONIOTHH, C OMOIOTHYECKUMU PUOOpaMHU U HHCTPYMEHTAMH.



CBoiicTBa KHUBBIX OPTaHU3MOB (CHIPYKMYPUPOBAHHOCMb, YEILOCMHOCHb, OOMEH BEIECTB,
NBYDKEHUE, Pa3MHOXKEHUE, pa3BUTHE, Pa3pa)kUMOCTh, IPUCIIOCOOJIEHHOCTD, HACIE0CIMBEHHOCHb
U U3MEHYUBOCMY), NX TIPOSIBIIEHUE Y PACTEHUH, )KUBOTHBIX, IPUOOB U OAKTEpUH.

KiierouHoe cTpoenne opranusMos

Kietka — ocCHOBa CTpOEHUS U JKU3HEIEATEIbHOCTH OpPraHu3MOB. Mcmopus u3yyenus
knemku. Memoowvr uzyuenus knemku. CTpOEHUE U KU3HEIEATEILHOCTh KIETKU. bakrepuanbHas
kieTka. JKuBoTHas kinerka. PactutensHas kierka. ['puOHas knerka. Tkanu opeanuzmos.

MHoroo0pa3ue opranusMoB

Knerounbsie u HekserouHsle (opMmbl xku3HU. Opranusm. Kiaccudukamnus opraHu3MoB.
[Tpunuuns!l kinaccudukanuu. OHOKIETOYHBIE M MHOIOKJIETOYHBbIE OpraHu3mbl. OCHOBHBIE
LapCTBa KUBOU MPUPOJBI.

Cpeabl :KU3HH

Cpena oOutanus. dakropsl cpenpl obutanus. Mecra oOutanus. IlpucnocoGienus
OpPraHU3MOB K >KM3HU B Ha3eMHO-BO3AYyIIHOW cpene. [Ipucrnocobienust opraHu3MoB K KHU3HH B
BoaHOM cpene. [Ipucrnocobienust opraHU3MOB K KU3HU B MOYBEHHOU cpene. [Ipucnocobnenus
OpPraHM3MOB K KH3HHU B OpraHU3MEHHOM cpesie. Pacmumenvuviii u H#CU80mMHblil MUp poOHO20 Kpasl.

apctBo Pacrenus

MHorooOpa3ue 1 3HaueHue pacTeHU B IPUPOJAE U )KU3HU YesoBeka. Ob1ee 3HaKOMCTBO
C ILBETKOBBIMHM pAcCTCHMsIMM. PacTuTenbHble TKaHM W OpraHbl pacTeHUW. BereraruBHble U
reHepaTuBHble opranbl. JKusHeHHble (OpMbl pacTeHui. PacTeHne — UENOCTHBIH OpraHu3M
(buocucrema). YcnoBusi ooutanus pacrenuid. Cpenbl ooutanust pacteHuid. Ce30HHBIC SIBIICHUS B
JKU3HU PACTECHUM.

Oprasbl IBEeTKOBOI'0 PaCTeHHA

Cems. Crpoenne cemeHu. Kopenb. 30HbI KOpHA. Bunbl kopheil. KopHeBble cucTeMsl.
3HaueHue kopHs. Bunomsmenenus kopHei. IloGer. I'enepaTtuBHBbIE M BereTaTUBHbIE MOOETH.
Crpoenue mobGera. Pa3zHooOpasue u 3HaueHne mobderoB. Bumousmenennoie moOeru. [louxwu.
BereratuBHble U reHepatuBHble nouku. Ctpoenue nucra. Jlucropacnosnoxxenue. KuiakoBaHue
mucta. Crebenb. CtpoeHue M 3HadeHue crebnd. CtpoeHue M 3HadeHue IBeTka. COIBEeTHS.
Onbutenue. Buasl onbuieHus. CTpoeHue M 3HaueHHe Iwiofa. MHorooOpasue  IJI0JI0B.
PacnipocTpanenue mionos.

Mukpockonnyeckoe CTpoeHUe pacTeHuil

PazHooOpasue pacTUTeNbHBIX KJIETOK. TkaHu pacteHuil. MUKPOCKOIIMYECKOE CTPOCHHE
kopHs. KopneBoli Bosocok. Mukpockonuyeckoe cTpoeHue cT1ebnas. Mukpockonuueckoe

CTPOCHUC JINCTA.



Ku3HenesATeJIbHOCTh IBETKOBBIX PACTEHUI

[Tpoueccrl xu3HENEATETHPHOCTH pacTeHuid. OOMEH BEIIeCTB W MPEBpAIICHUE SHEPTUU:
MMOYBCHHOE IMHUTAaHUE WM BO3JYyIIHOE THUTaHWE ((HOTOCUHTE3), IBIXAaHHE, YJAICHHE KOHEUHBIX
MIPOJYKTOB OOMeHa BelecTB. TpaHcropT BemecTB. /[guocenus. Poct, pa3BUTHE U Pa3MHOKEHUE
pactenuii. IlomoBoe pasMHOXeHHE pacTeHUil. OniodomeopeHue y UYBEmKOBbIX PACHEHULL.
BereratuBHoe pa3MHOKeHHE pacTeHui. IIpuembl BeIpaliuBaHHs M Pa3MHOKECHUS PACTCHUM U
yxoza 3a HuMH. Kocmuueckast poJib 3€JIeHbIX pACTEHUN.

MHoroo0pa3ue pacTeHui

Knaccudukanmss pacrenmii. Bomopocnm — Hu3mme pacteHus. MHoroob6pasue
BoZiopocieil. Breicmme cnopoBble pacTeHus (MXH, MNANOPOTHHUKH, XBOIIM, IUIAYHBI),
OTIUYUTEIbHBIE OCOOEHHOCTH W MHorooOpasue. Otaen [omoceMeHHbIE, OTIMYUTEIbHBIE
ocobeHHocT W MHoroooOpasme. Otaen IlokpeiTocemenHbie (L[BeTKOBBIC), OTIIMUUTEIILHBIC
ocobennocTu. Kimaccel OmgHOononsHbie W JIBymosibHBIE. MHOTr0OOpas3ue IBETKOBBIX PACTCHUMU.
Mepsb! npoduIakTHKK 3a007€BaHU, BBI3BIBAEMBIX PACTEHUSMHU.

MapcTBO bakTtepun

bakTtepuun, ux cTpoeHUE U >KU3HENEATENbHOCTh. Ponb OakTepuil B mpupojne, KU3HU
yenoBeka. Mepbl MpouIakTUKK 3a00I€BaHM, BBI3bIBAEMbIX OaKTepUsIMU. 3HaueHue pabom P.
Koxa u JI. Ilacmepa.

apcteo ['pubs1

OtnuuutensHbie ocodeHHocT rpuboB. MHOrooOpasue rpubdoB. Ponb rpuboB B mpupoe,
KU3HU dvenoBeka. [ puObl-mapa3utel. CheqoOHBIe U sA0BUTHIE TpuObl. [lepBas momonib npu
oTpaBiieHuu rpudamu. Mepsl mpoduakTHKU 3a00I€BaHUH, BBI3BIBAEMBIX TpubamMu. JIumaiHUKH,
WX POJIb B IPUPOJIE U )KU3HU YEJIOBEKa.

HapcTBo XKuBoTHBIE

OO1ree 3HaKOMCTBO C KMBOTHBIMH. JKMBOTHBIE TKaHHM, OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX. Opeanuzm Hu8omHo2o kKak ouocucmema. MuorooOpasue u KiaccudUKaIUs
*KUBOTHBIX. Cpenbl 0O0uTaHus KUBOTHBIX. Ce30HHBIC SIBJICHUSI B JKU3HU KHUBOTHBIX. [loBeneHme
KUBOTHBIX (pa3apakuMOCTh, peIEKChl U HHCTUHKTHI). Pa3HOOOpasue OTHOIIEHUI KUBOTHBIX B
npupojie. 3HaueHHEe )KUBOTHBIX B PUPOJIE U )KU3HU YEITOBEKA.

OnHoKJIeTOUHBIE )KUBOTHBIE, Uiy [Ipocreiiniue

OOmast xapakTepucTUKa MpocTedmux. [lpoucxosxcoenue npocmetiwiux. 3HauUEHHUE
MPOCTEUIINX B TPHUPOAC W KU3HH deloBeka. [lyTm 3apaxkeHusi 4yemoBeKa M HKHUBOTHBIX
Mapa3suTHUYECKUMHU  MpocTeHmmMu. Mepsl  mpodriakTuku  3a00JI€BaHUMN,  BBI3BIBAEMBIX

OJHOKJICTOYHBIMHU )KUBOTHBIMHU.



Tun Kumeynonosocrueie

MHorokjeTounble KUBOTHbIE. OOmas XapakTepucTuka TUNa KHIIEYHOMOIOCTHBIE.
Perenepanusi. Ilpoucxoorcoenue Kuueunonorocmuulx. 3Ha4eHUE KUIIEYHOIIOJIOCTHBIX B IPUPOJIE
Y KU3HM YeJIOBEKa.

Tunbl yepBei

Tun Ilnockme depBu, oOmas xapaktepuctuka. Tum Kpyrasle uyepBu, oOmas
xapakrepuctuka. Tun Komnbyatbie yepBu, oOmas xapakrepuctuka. [lapasuruyeckue miockue u
Kpyrible uyepBU. [lyTu 3apakeHus 4esloBeKa M JKUBOTHBIX MMAPA3UTHUYECKUMHU 4epBsIMU. Mepbl
pOoMUIAKTUKY 3apakeHus. 3HaUeHUeE 105K/IEBbIX YepBel B I0YBO0OpazoBaHuu. [Ipoucxoaicoenue
uepeell.

Tun MoJutrocku

O6m1as xapakrepuctuka Tuna Mosuttocku. MHOTO0Opasue MOJITIOCKOB. [Ipoucxoocoenue
MOJIIOCKO8 U UX 3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKA.

Tun Yienucronorue

O6mast xapakrepuctuka tuna Ynenucronorue. Cpenbl ku3HU. [Ipoucxoorcoenue
ynenucmonocux. OXpaHa 4IEHUCTOHOTHX.

Knacc PakooOpazubie. OCOOEHHOCTH CTPOCHUS M KHU3HEIEATEIFHOCTH PaK0OOpa3HbIX, UX
3HAQUYEHHE B MPUPOJIEC U KU3ZHH YEIIOBEKA.

Knacc ITaykoo6pazubie. OCOOEHHOCTH CTPOCHHUS U KUZHEIACATEILHOCTH MayKOOOPa3HbIX,
UX 3HaU€HME B IPUPO/JIE U KU3HU yenoBeka. Kienm — nepeHocunku Bo30yauTesnei 3a60neBanuit
KUBOTHBIX U 4yesoBeKa. Mepbl NpopHIaKTUKH.

Knacc Hacekomble. OCOOEHHOCTHM CTPOEHUSI U KM3HEICATEIBHOCTH HACEKOMBIX.
[ToBeneHne HaCEKOMBIX, NHCTUHKThI. 3HAUE€HNE HACEKOMBIX B IIPUPOJIE U CENIbCKOXO035IIICTBEHHON
NeATEIbHOCTH 4enoBeka. Hacexomble-Bpenurenu. Mepwvr no cokpaweHuro 4ucienHHocmu
Hacekombvix- epedumernel. Hacexomvle, cHudicaowue uuUCieHHOCMb @pedumenell pacmeHull.
HacekoMble — mnepeHOCUMKH BO30yAWTENeH M Mapa3uThl YEJIOBEKA U JOMAIIHUX >KUBOTHBIX.
OpoMaliHeHHbIE HACEKOMbIE: MEJOHOCHAS Mueia U TYTOBBIM HIEIKOIPS.

Tun Xopaoseie

O6mras xapaktepuctuka tuna Xopaoseie. [logrun becuepennsie. Jlannernuk. I[loxrumn
Uepennsie, unu [lo3BoHounbie. O0mas xapakTepucTuka Haakiaacca PeiObl. Mecta obutanus u
BHeIlIHee cTpoeHue pbi0. OcOOEHHOCTH BHYTPEHHETO CTPOEHUS U MPOLIECCOB JKU3HEACITEIbHOCTH
y PBIO B CBSI3M ¢ BOJHBIM 00pa3oM *kH3HH. PazMHOMXKEHME, pa3BUTHE U MUTPALHS PHIO B IPUPOJIE.
OcHOBHbBIE CUCTEMAaTHYECKHE Tpynmnbl pel0. 3HaueHue pbIO B MPUPOAE M KU3HU YeNOBEKa.

Pr160B0/ICTBO M OXpaHa phIOHBIX 3aM1acoB.



Krnacc 3emHoBoiHbIe. OO0IIIast XapaKTEpUCTHKA Kilacca 3eMHOBOIHBIE. MecTa oOuTaHus U
pacrpocTpaHeHre 3eMHOBOAHBIX. OCOOEHHOCTH BHEIITHET'O CTPOEHUS B CBSI3U C 00pa30M JKHU3HHU.
BuyTpennee  cTpoeHuWe  3€MHOBOJHBIX. Pa3sMHOXXEHME W  pa3BUTHE  3EMHOBOJIHBIX.
Ilpoucxoacoenue 3emHo0600HbIX. MHOTOOOpa3ue COBPEMEHHBIX 3€MHOBOJHBIX M HMX OXpaHa.
3HavYeHHe 3eMHOBOHBIX B IPUPO/JIE U )KM3HU YEJIOBEKaA.

Kiacce Ilpecmbikaromumecs. O0mas xapaktepuctuka kinacca [IpecMbikaronuecs. Mecra
oOuTaHus, 0COOEHHOCTH BHEITHETO M BHYTPEHHETO CTPOCHUS NMPECMBIKAIOIIMXCS. Pa3MHOXKeHNE
MIPEeCMBIKAMUXCS. [Ipoucxoxcoenue 1 MHOTOOOpa3ue JPEBHUX MPECMBIKAIONIUXCS. 3HAYCHHE
MIPECMBIKAIOIIUXCS B IPUPOJIC U KU3HU YETIOBEKA.

Kiace ITtumer. O6mas xapaktepuctrka kinacca [Itumsl. Mecra oOuTaHust 1 0COOCHHOCTH
BHEIIHEro cTpoeHust NTull. OCoOOEHHOCTH BHYTPEHHErO CTPOSHUS U JKU3HEIEATEIbHOCTH MTHII.
Pazmuoxkenue u passutue nruil. Ce30HHble A6MEHUS 6 HCUHU NMUY. IKOJIOSUYECKUe 2PYynnbl
nmuy. [lpoucxoxxaeHue NTul. 3HaYeHUE NTUL] B MPUPOAE U KHU3HU uenoBeka. OxpaHa NTHIIL.
[ItunieBosicTBO. JJomawinue nmuybsl, npuemvl 8bIpauwju8aHus u yxood 3a NMUYamu.

Kmace Munekonuraromue. OOmias XxapakTepucTHKa Kiacca MiekonuTtaroniue. Cpenbl
KU3HU MIeKonuTaromux. (OcoOEHHOCTH BHEIIHETO CTPOCHMS, CKeleTa M MYCKYJIaTypbl
miekonuramux. Opradsl mojgoctu Tena. HepBHas cucreMa W MOBEACHUE MIICKOIUTAIOIIMX,
paccyoounoe nosedenue. PazMHOXeHHWe U pa3BuTue MiIekonuTarommx. [Ipoucxoxaenue
MJICKOITUTAOIMMX. MHOrooOpa3ue MIICKOIMUTAIIMX. MIICKONHUTAIINE — TEPEHOCYUKH
BO30yauTENEH OMacHbIX 3a00aeBaHuil. Mepbl 00pbOBI ¢ TpbI3yHaMH. Mepbl MPe0CTOPOKHOCTH U
repBas MOMOIIb MPU YKycax KUBOTHBIX. DKOJOTUUECKHUE TPYIIbI MiIeKonuTaromux. Ce30HHbIe
SIBJICHUST B KU3HM MIleKomuTaroumx. [IpoucxoxaeHne u 3HadeHue muiekonutaromux. OxpaHa
MJIEKONUTAOIMNX. BaxkHelne nopo/sl ToMalIHUX MileKkonuTatonmx. [IpueMsl BeipaiuBanus u
yXo0/la 3a JAOMAalIHUMH MJIEKOMHUTAIIMUMU. MHo2000pazue nmuy u MIEKONUMAarouux pooHo20
Kpasi.

Ye0BeK U ero 310poBbe. BBeieHne B HAyKu 0 4e10BeKe.

3HaueHue 3HAHWA 00 OCOOEHHOCTAX CTPOEHUS M IKU3HEACATEIbHOCTH OpraHu3Ma
YeJIOBEKa /I CaMOIIO3HAHMSI M COXPAaHEHHS 370pOBbsi. KoMriekc Hayk, H3ydaroIuX OpraHu3M
yenoBeka. HaydHble METOABI M3Y4YEHUs YEJIOBEUECKOro OpraHu3Ma (HaOmroJeHue, U3MEepeHue,
AKCIEPUMEHT). MecTo uesioBeKka B CUCTEME KMBOTHOrO Mupa. CX0J/ICTBA U OTIUYMS YEJIOBEKa U
KUBOTHBIX. (OCOOCHHOCTHM 4YelloBE€Ka Kak ColuajdbHOro cymiectBa. lIpoucxoxkaeHue
COBPEMEHHOTO YesioBeKa. Pachl.

OO6mme cBoOWCTBa OpraHru3Ma YeoBeKa

Knerka — ocHOBa cTpoeHUs, KU3HEACIATSIBHOCTH U Pa3BUTHSA OpraHu3MoB. CTpoeHue,

XUMHYECKHUH COCTaB, XU3HCHHBIC CBOMCTBA KJIETKH. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB



OpraHu3Ma 4esjoBeKa, MX cTpoeHue U ¢yHkuuud. OpraHm3M 4YeloBeka Kak OHocHcTeMa.
BuyTtpennss cpena opranuszma (KpoBb, TuM(pa, TkKaHeBask KUIAKOCTH ).
HeiiporymopajbHas peryjasiuusi QyHKIU opraHusma.
Perynsmus ¢pyHKIuit opranuzma, criocoObl peryasuun. Mexanu3mbl peryasuui () yHKIHN.
HepBHas cucrema: nieHTpanbHas U nepudepuueckas, comMarnyeckas W BereTaTUBHAs.
Hetiponsl, HepBbI, HEpBHBIE y3J1bl. PeduiekTopHbIN TpUHIUI PaObOThl HEPBHOW CHCTEMBI.
Pednexropnas ayra. Cnimanoii mMo3r. ['onoBHON M0o3r. bosbine momymapust TOJIOBHOTO MO3Ta.
Ocobennocmu pazeumusi 20J106H020 M032a 4eN08eKd U €20 QYHKYUOHANbHASL ACUMMEMPUS.
Hapymenust nesiTeIbHOCTH HEPBHOM CUCTEMBI U UX IIPELYIIPEKICHUE.

XKenesbl n ux knaccupukanyst. JHIOKPUHHAs cUcTeMa. | OpMOHBI, UX POJb B PEryJISALUU
¢uznonornueckux ¢GyHKuMid opranusma. JKenespl BHYTpeHHEH cekpenuu: runodus, snugus,
LIIUTOBUHAS JKe€jle3a, HaJAIouyedyHUKH. JKene3bl CMEIIaHHOM CeKpeuuu: MOJUKENyIo4Has |
MIOJIOBBIE XKeJe3bl. Perynsanus GyHKIUiA SHIOKPUHHBIX JKEIe3.

Omnopa u aBHKEHHE.

OmnopHo-nBurarenbHas cuctema: crpoeHue, ¢yHkuuud. KocTh: XUMHMYECKHi cocTas,
crpoenue, poct. Coenunenue kocteil. Ckener yenoBeka. OCOOCHHOCTH CKelleTa 4YeJIOBEKa,
CBSI3aHHBIC C MPSIMOXOXKJICHHEM U TPYAOBOU JEATEIBHOCTHI0. BiusiHre GakTopoB OKpYyKaoMIeH
cpeapl B o0pa3a JKM3HU HA pa3BUTHE cKenera. Mpimibl U uX QyHKIMH. 3HaYeHHnEe (PU3NIECKUX
yIpaKHEHUH 17151 TPaBUIIbHOTO (POPMHUPOBAHUS cKeneTa ¥ Mbliil. I 'unogunamus. [Ipopunakruka
TpaBmatu3Ma. [lepBas nomouis npu TpaBMax OINOPHO-ABUIaTEIBHOIO anmapara.

KpoBb n kpoBooOpamenne.

OyHk1myn kpoBu 1 TUMQsl. [loanepxanne NocTOSHCTBA BHYTPEHHEH cpenbl. [ omeocmas.
CoctaB kpoBu. POpMEHHBIE 3JIEMEHTHI KPOBHU: SPUTPOLUTHI, JIEUKOLUTHI, TPOMOOLIUTHI. ['pyIIibI
kpoBu. Pesyc-daxtop. IlepenuBanue kpoBu. CepTbiBaHue KpoBu. MmmyHurter. dDaxTophl,
BIMSIOIIME Ha UMMYHMTET. 3unauenue pabom JI. Ilacmepa u HU. U. Meunuxosa 6 obnacmu
ummynumema. Ponb MpUBUBOK B 00pb0OEe ¢ MH(PEKIMOHHBIMU 3a00seBaHusMU. KpoBeHOCHas U
nuMdatrdeckasi cCUCTEeMbI: cTpoeHue, QyHkiuu. CTpoeHue cocynoB. [[BHkeHHE KPOBH TIO
cocynam. Ctpoenue u padora cepamna. Cepaeunsiii nuki. [lynsc. JlaBaenue kpoBu. /[euoicenue
aum@vl no cocyoam. l'mrueHa cepaeyHO-COCYIUCTON cucteMmbl. Ilpoduiaktuka cepiedHo-
COCYIUCTBIX 3aboieBaHuil. Buapl KpoBOTE€UeHMH, NMPHEMbl OKa3aHUS IMEPBOM IMOMOIIM MpU
KPOBOTEUYEHHUSIX.

Abixanue.

JlpIxaTenpHasi CUCTeMa: CTpOeHHWe U (YHKUMU. DTambl AbIXaHus. Jleroynsle 0OBEMBI.
["a3000MmeH B nerkux u TKaHsAX. Perymsiuus npixanus. ['uruena neixanus. Bpea tabakokypeHus.

[Ipenynpexaenue pacnpocTpaHeHUss UH(EKIMOHHBIX 3a00JeBaHUN U COONIO/IEHHE Mep



npoGUIAKTUKA JJIsl 3alIUTHl COOCTBEHHOro opraHu3ma. IlepBasi momols Mpu OCTAaHOBKE IIbI-
XaHUs, CIIACEHUH YTOMAIOLIEro, OTPABIEHUH YrapHBIM ra3oM.

IInmeBapenue.

[Muranue. [lumeBapenue. [umeBapurensbHas cucrema: crpoeHne U GyHkuu. GepMeHTsl,
poiib (hepMeHTOB B nunieBapeHnu. O6paboTKa MUIIKM B pOTOBOI MOJIOCTU. 3yObl M YXOJ] 32 HUMHU.
Cirona u caroHHbIE xene3bl. [ moranue. [lumeBapenue B xenynake. JXKeny1ouHblid COK. ANIIETUT.
[IumeBapeHne B TOHKOM KUIIEUHUKE. Pob eueHu 1 moKeNy104HOM JKelle3bl B ITUIIEBApEH M.
BcacpiBanue nurarenbHbIX BelecTB. OCOOEHHOCTH MUILEBAPEHUS B TOJICTOM KHIEeYHUKE. Brian
W. II. [laBnoBa B u3y4yeHHE NUIIEBAapeHUs. | MrMeHa NMUTaHus, NMPEJOTBPALLECHUE KETYIOYHO-
KHILIEYHBIX 3200JI€BaHUN.

O0OMeH BelecTB U JHEPTHUH.

OOMeH BelIecTB U MpeBpalleHue dHepruu. [[Be cTopoHbl 0OOMEHa BELIECTB U DHEPIHH.
OOMeH opraHn4YecKuX M HeopraHndeckux BemiecTB. Buramunsl. [IposiBieHre runoBUTaMHHO30B
Y aBUTAMUHO30B U MEpBI UX MPEAYNpeKIeHUs. DHepreTuueckuii ooOMeH u nurtanue. [lumessie
patmonsl. Hopmel nutanus. Peryssiius oOMeHa BEIIeCTB.

[lonnepxanue TtemrepaTypsl Tena. Tepmope2ynsiyus npu pazHulX YCI08UAX CPeobl.
[TokpoBsl Tema. YX0/1 3a KOXKe, BOJIOCAMH, HOTTSIMU. POJIb KOKHM B MpoLeccax TEPMOPETYIISIUH.
[Tpuemsbl OKa3aHUs TIEPBOI TOMOIIU ITPH TPAaBMaX, 0)KOTax, 0OMOPOKEHHSIX U UX TPO(PHUIAKTHKA.

Brigenenune.

MoueBblaenuTenbHas cucTemMa: crpoeHue u  ¢yHkuuu. Ilpomecc oOpa3oBanus u
BBIJIEJICHUS] MOYH, €0 Peryisius. 3a00aeBaHUs OPraHOB MOYEBbIACIUTEIILHON CUCTEMBI U MEPbI
UX MPEAYIPEKACHHUS.

PasmHoOKeHUE U pa3BUTHE.

[TonoBas cucrema: crpoenue 1 GyHkMU. OMI0J0TBOPEHHE U BHYTPUYTPOOHOE pa3BUTHE.
Poowi. Poct u pa3Butne pedenka. [lomoBoe cozpeBanne. HacnenoBanue npu3HaKoB y deloBeKa.
Hacnencrennsle 0one3HH, UX NPUYUHBI M IpeaynpexaeHue. Poiab reHeTMyeckux 3HAHUN B
MJAHUPOBAaHUM CEMbHU. 3a00Ta O PENpOAYKTUBHOM 3/10poBhe. WHpekmuu, mepenarommecs
MOJIOBBIM IyTeM, U uX npodunaktuka. BUY, npopumnakruka CITNda.

CeHcopHbIe cHCTEMBI (AHAJIU3ATOPBHI).

Opranbl YyBCTB M UX 3HAUEHUE B JKMU3HU ueroBeka. CEeHCOpHBIE CUCTEMBI, UX CTPOCHHE U
¢byukuu. ['ma3 u 3penume. Onrtuyeckas cucreMa rnasza. Cerdarka. 3puUTeibHbIE PELENITOPHI:
NAJIOYKU M KOoOouku. HapylieHust 3peHust u ux npenynpexaeHue. Yxo u ciayx. CTpoeHue u
¢byHKIIMM opraHa ciyxa. [‘uruena ciayxa. Opranbsl paBHOBECHSI, MBIIIIEYHOTO YYBCTBA, OCS3aHMS,
00OHsHUS U BKyca. B3anmoneicTBre ceHCOpHBIX cucTeM. BiusHue sKooruueckux (pakropos Ha

OpraHbl 4YyBCTB.



Bbiciiasi HepBHasi 1eATeJIbHOCTb.

Bricuias HepBHas IesITeTbHOCTD YenoBeka, pabomol M. M. Ceuenosa, U. I1. Ilasnosa, A.
A. Vxmomcxkoeo u Il. K. Anoxuna. be3ycnoBHbE M YCIOBHBIE pPe(IEKCHl, UX 3HAYCHHE.
Ilo3naBarenbHass JAEATENbHOCTb MO3ra. OMOLMH, HaMATh, MblieHHe, pedyb. CoH H
O6oxpctBoBanue. 3HaueHue cHa. Ilpenympexnenue HapymeHuid cHa. OCOOEHHOCTH IICUXHUKU
YeJIOBEKA: OCMBICIIEHHOCTh BOCIPHUATHUS, CIOBECHO-JOIMUYECKOE MBIIUICHHE, CIHOCOOHOCTh K
HAKOIUICHUIO M Tiepefade M3 MOKOJCHUS B TOKOoJleHue uHopmauuu. HWHIuBumyanbHbIe
0COOEHHOCTH JIMYHOCTH: CIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, oJapeHHocTh. Ilcuxomorus u
IoBeJeHUE uveloBeka. lLlean M MOTHMBBI JAEATENBHOCTU. 3HaueHue UHMENIeKMYalbHbIX,
MeoOpyYecKux u scmemuyeckux nompebrHocmeni. Ponb 00ydeHUs W BOCHUTAHUS B PA3BUTHU
IICUXUKH U TIOBEJICHUS YEJIOBEKa.

310poBbe Ye10BeKa H ero OXpaHa.

3n0poBbe yenoBeka. CoOIroieHue CAaHUTAPHO-TUTMEHNYECKUX HOPM U IIPaBHJI 3J0POBOTO
o0pa3a XHU3HHU. YKpEIJIeHUEe 3/J0pOBbs: ayTOTPEHUHT, 3aKaJMBaHUE, IBUrATEIbHAs aKTUBHOCTD,
cOanancupoBaHHOE MUTaHKe. BiusiHre PU3MUeCcKuX yIpaKHEHU Ha OPTaHbl H CUCTEMBI OPTaHOB.
3alUTHO-TIPUCTIOCOOUTENBHBIE  peakuuu opranu3ma. @DakTopel, HapyIIAIONIHNEe 310POBbE
(runoguHaMus, KypeHue, yHoTpeOJieHHe alkoroiis, HecOalaHCUPOBAaHHOE HUTAHUE, CTPEcC).
KynbTypa oTHOIIEHUS K COOCTBEHHOMY 37J0POBBIO U 37I0POBBIO OKPYKAFOILUX.

YenoBek u OkpysKaroLias cpefa. 3nauerue okpyicarouyeli cpeosvl Kak UCHOYHUKA 8eLecms
u snepeuu. CoyuanvHas u npupoouas cpeoa, aoanmayuu x Hum. Kpamxaa xapaxmepucmuka
OCHOBHBIX popm mpyoa. Payuonanvuas opeanuzayus mpyoa u omovixa. CoOnroieHre mpaBuil
MOBEJICHUsI B OKpYXarollled cpee, B OMACHBIX W Ype3BbIUAMHBIX CHUTYyalUsIX Kak OCHOBa
0€30MacHOCTH COOCTBEHHON JKHM3HM. 3aBUCHUMOCTh 3/I0pOBbSl UEJIOBEKa OT COCTOSIHHS
OKpY>KaloIIeu Cpebl.

OO0mme OHOJIOTHYECKHE 3aKOHOMEPHOCTH

Buosnorus kak Hayka

Hayunble MeToapl H3ydeHHUs, NpUMEHsieMble B OuoOJOrMu: HAONIOACHHE, OIHUCAHUE,
JKCIIEpUMEHT. ['Mmore3a, MoOJelb, TEOpUs, MX 3HAUYEHUE M HCIIOJIb30BAHHME B IOBCEAHEBHOMN
xu3HU. buonormueckue Hayku. Ponb Ouomoruu B (OPMHPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. OCHOBHBIE NPU3HAKN KUBOTIO. YPOBHU OpPraHU3aLMM KUBOW MPUPOIBL. /Kusbvie
npupoonsie 06vekmol Kax cucmema. Knaccughuxayus scusvix npupooHsix 06beKmos.

Kuaerka

Knerounas teopus. KiierouHoe cTpoeHne opraHu3MoOB KakK JI0Ka3aTelIbCTBO UX POJCTBA,
€/IMHCTBA KUBOM Mpupobl. CTpoeHue KIIETKU: KJIeTo4YHas 000JI04Ka, Tla3MaThyecKas MemMopasa,

muToIliasma, sapo, OpraHoOubI. MHor006pa3He kinetok. OOMeH BCIICCTB U IPEBPAILCHUC



SHEPTUH B KJIETKe. XPOMOCOMBI U TeHbl. Hapywenus 6 cmpoenuu u )yHKYUOHUPOBAHUU KIEMOK
— 00Ha U3 npuyuH 3a001e6anus opeanusma. JIenenne KIeTku — OCHOBA Pa3MHOKEHUS, pOCTa U
Pa3BUTHUS OPTAHU3MOB.

Opranusm

Knerounsie wu Hewierounble (opmbl  ku3HH. Bupycbl. OIHOKJIETOYHBIE U
MHOTOKJICTOYHbIE ~ OpraHu3Mbl.  OCOOEGHHOCTH  XMMHYECKOIO  COCTaBa  OpraHU3MOB:
HEOpraHMYeCKWe M OpraHuvecKhe BellecTBa, UX poiib B opraHuzMe. OOMEH BeEIIeCTB U
MIpEeBpaIleHUs] YHEPIUd — NPU3HAK >KUBBIX OPraHU3MOB. [lumawue, Ovlxawue, MpaHCNOpmM
geuyecms, yoaieHue npooyKmos 00MeHa, KOOPOUHAYUSL U pe2YIaYUsa YYHKYUll, O8UdceHue U onopa
v pacmeHutl u dcueomuuix. Poct u pazsutue opranuzMoB. Pazmuosxenue. becronoe u monosoe
pasmHoxkenue. llonosbie kietku. OmnonorBopeHue. HacnencTBeHHOCTh M M3MEHYHBOCTH —
CBOMCTBA OpraHU3MOB. Hacnencrsennas u HEHACJIEICTBEHHAS W3MEHYHUBOCTD.
[TprcnocoOIeHHOCTh OPTaHU3MOB K YCIIOBHSIM CPE/IBL.

Bun

Bun, npusnaku Buza. Bua kak OCHOBHasl cuUCTeMaTHuUecKas KaTeropusi >KHUBOTO.
[Momymnsimus kak ¢opMa cyiiecTBOBaHUs BUJa B npupoze. [lomymsimus kak eIrHUIa SBOTIOLUY.
Y. JapBuH — OCHOBOITOJIO)KHUK YYeHHS 00 3BOIIOIMU. OCHOBHBIC IBUKYIIME CUITBI SBOJIOLIUU B
npupoje. Pe3ynapTaTel 3BOJIONMHA: MHOrooOpasue BHJIOB, IPUCIOCOOICHHOCTh OPraHU3MOB K
cpene oOuTaHus. YcenoodicHenue pacmenuti u #CUBOMHbIX 8 npoyecce 36ooyuu. Ilpoucxoscoenue
OCHOBHBIX CUCMeMAMUYecKUx 2epynn pacmeHuu u ocueomuuix. llpuMeHeHue 3HaHMIA O
HACJICJICTBEHHOCTH, M3MEHUYMBOCTH W HMCKYCCTBEHHOM OTOOpE TPH BBIBEJICHUU HOBBIX ITOPO]T
KUBOTHBIX, COPTOB PACTEHUH M MITAMMOB MHKPOOPTaHU3MOB.

IKOCHCTEMBI

DKOJIOTHs, JKOJOTHYECKHe (PAKTOPBI, UX BIUSHHE HA OPraHU3MBI. DKO- CHUCTEMHAas
OpraHm3anys J>KABOH TNPUPOJBL. IKOCHUCTEMa, €€ OCHOBHBIE KOMIOHEHTHL. CTpyKTypa
sKocucTeMsbl. IInieBbie cBs3M B JKOocHCTeMe. B3amMopaeicTBuEe NMONMYJSIUN pa3HBIX BHJIOB B
skocucteMme. EcrecTBeHHas skocuctema (OuoreoneHos). Arposkocuctema (arpoleHo3) Kak
HCKYCCTBEHHOE COOOIIECTBO OpraHu3MoB. Kpyzoeopom eewjecmé u NOMOK OSHeEpeUU 8
buozeoyernosax. buocdepa — rinobanbHas sxocuctema. B. V. BepHaackuii — 0CHOBOIOIOKHUK
yaenust o onochepe. Ctpykrypa 6mochepsr.

PacnipocTpanenue u poiib ®KHUBOTO BemiecTBa B Ouocdepe. Hoocgepa. Kpamkas ucmopus
sgonoyuu  buocgepvi. 3HaueHue oxpaHbl Ouochepbl JUIsI COXpAaHEHUsS >KU3HU Ha 3eMile.
buonornueckoe paszHooOpasume Kak oOcHOBa ycroWuuBocTH Ouochepsl. CoBpeMeHHBIE

OKOJIOTHYECKHE HpO6J’IeMI)I, X BJIMAHHUEC HA CO6CTB€HHyIO KNU3HDb U )XU3Hb OKPYXKAIOMIUX J'IIOI[Gf/i.



HOCHG,Z[CTBI/IH JACATCIIBHOCTH YCJIOBCKa B OKOCHCTEMAX. Bausgaue coOCTBEHHBIX IMMOCTYIIKOB Ha

KHUBBIC OPraHU3MBbI U SKOCUCTEMBI.

CIIUCOK JIABOPATOPHBIX U INPAKTUYECKHUX PABOT (¢ nmpumeHeHHeM
HH(pPOBOro U aHAJIOroBoro odopyaoBanus nenrpa «Touka pocra»

Cinucok 1a00pATOPHBIX U MPAKTHYECKUX PAGOT 110 pa3jieny «KuBbie OpraHu3MbDy:

W3yuenne ycTpoiCTBa YBEINYUTEIBHBIX TPUOOPOB U MPABHUI paObOTHI C HUMH.

[TpuroroBieHre MUKpoMpenapaTa KOKUIbI YSIIyH JTyKa (MSAKOTH IUI0/1a TOMATa).

W3ydeHnue opraHoB IBETKOBOT'O PACTEHUSI.

Buisisnenue nepedsudiceniss 600bl U MUHEPATLHBIX 8EUEeCME 8 PACEHUU.

N3ydenue cTpoeHust cCeMsiH OTHOAOIBHBIX U ABYJOJIbHBIX PACTCHHIA.

H3yuenue cmpoenus 6ooopocieii.

M3yueHne BHEIIHErO CTPOSHUS MXOB (Ha MECTHBIX BUJAX).

N3ydeHue BHENIHETO CTPOCHUSI TAIOPOTHUKA (XBOILLA).

W3ydeHnue BHEITHETO CTPOCHHUS XBOU, IIUIIEK U CEMSIH T'OJIOCEMEHHBIX PACTEHUH.

M3yueHne BHEIIHETO CTPOCHUS MOKPHITOCEMEHHBIX PACTECHHIM.

Omnpenenenne NPU3HAKOB KJIACCA B CTPOSHUH PACTECHHM.

Onpedenenue pooa unu 6u0a HECKOJIbKUX MPABAHUCTBIX PACMEHUL 00HO20-08YX
cemeticms.

W3yuenue cTpoeHus IIECHEBBIX IPUOOB.

BererarnBHoe pa3MHOXEHNE KOMHATHBIX PACTCHUM.

W3yuenne CTpoeHus U IEpEIBHIKEHHS OTHOKIIETOYHBIX )KHBOTHBIX.

U3yuenue sHewne2o cmpoenus: 0024c0e8020 yepés, Habo0eHUe 30 €20 NePedBUNCEHUEM U
peaxkyuamu Ha pazopadceHus.

W3yuenme cTpoeHHs paKOBUH MOJIUTIOCKOB.

M3yueHne BHEIIHErO CTPOEHUSI HACEKOMOT 0.

W3yueHne TUIIOB Pa3BUTHS HACEKOMBIX.

V3yueHne BHENIHETO CTPOCHUS U TIEPEABIKEHHUS PBIO.

W3yueHne BHEIIHETO CTPOCHUS U MIEPHEBOTO TIOKPOBA IITHII.

M3yueHne BHEITHETO CTPOSHHUSI, CKeIeTa U 3yOHON CHCTEMBI MIICKOITUTAFOIIINX.

Cnucok 3KCKYpCHii 1o pazjieny « KuBble OpraHu3Mbb):

MHoroo0pasue >KUBOTHBIX.

OcenHue (3UMHUE, BECEHHNE) SIBJICHUS B )KU3HU PACTEHUHN U JKUBOTHBIX.



PazHooOpasue u posb WICHUCTOHOTHX B MPHUPOJE POAHOTO Kpas. PasHooOpasue nruil u

MJIEKOTHUTAIOIINX MECTHOCTH IIPOKUBAHUS (SKCKYPCHSI B IPUPOY, 300MapK UITH My3€eil).

Cuucok J'IaﬁOpaT()prIX U TNPAKTHYCCKUX 9360T 110 _Pa3/ieJay «Uesl0BEK U _€rQ
310POBLEN.

BrisiBneHre 0coOeHHOCTEH CTpOeHUs KJIETOK Pa3HbIX TKaHEeH.

U3yuenue cmpoenus 201061020 mo32a.

Buisignenue ocobennocmeti cmpoenus nO360HKOS.

BrisiBneHue HapylieHHusi OCAaHKU M HATMYUS TJIOCKOCTOIHS.

CpaBHEHHE MUKPOCKOITUYECKOTO CTPOCHHUS KPOBH YEJIOBEKA U JISATYIIKH.

[Toncuer mynbca B pa3HbIX YCIOBUSIX. M3MepeHue apmepuaibHo20 0asieHUs.

Hsmepenue sncusnennou emxocmu ne2kux. /{vixamenvHuvle 08udxicenus. Mzyuenue cmpoenus

U pabomul OpeaHa 3peHus.

Cnycok 1a00paTOPHBIX U MPAKTHYECKUX PA0OT 10 pa3ieny «OQ0iue duojornyeckmne
3aKOHOMEPHOCTHY:

N3ydeHne KIETOK ¥ TKaHEW PaCTEHUH U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpEnaparax.

BrisiBneHNE H3MEHUNBOCTH OPTaHU3MOB.

BrisiBneHue npucnoco0jeHuil y OpraHu3MoB K cpejie oOuTaHusi (Ha KOHKpPETHBIX
IpUMepax).

Crnmcok dKcKypemii 1o pazaeny «Oomme 0uoJornyeckie 3aKOHOMEPHOCTI

N3yuenune u onrcanue SKOCUCTEMBI CBOEW MECTHOCTH.

Mnozoobpa3zue dicugvix op2anuzmos (Ha npumepe napka uiu npupoOHO20 YUaCmKa,).

Ecmecmesennwiii ombop — osudicywasn cuna 260110yuuU.

I11. TEMATHUYECKOE IINIAHUPOBAHUE
(c yuerom palodeii mporpaMMbl BOCIIUTAHUSI M NPMMEHEHUs 00OpY/IOBAaHMA  LEHTPOB
0o0pa3oBaHHsl €CTECTBCHHO-HAYYHOM M TEXHOJIOTHYECKON HanpaBJeHHocTel « Touka pocra»
/ nerckoro Texnonapka «KBanropuym»)

5 KJIACC (1 4 B Hezneqn10, Bcero 34 yaca)

Neo Tema Komnyec | Yuer [IpakTuyeckue u nadoparopHsie | Vicronb3oBan
(mpebosaru | TBO paboueii | paGoTHI ne
e I'0C) 4acoB Iporpam uppoBOro u
(mpebos | Mbl aHaJIOTOBOT'O
aue BOCIIHUTA 000pyI0BaHU
DI oC) HUA s LIEHTpa
(mpebos €CTECTBEHHO
anue Hay4HOU H
DIOC, TEXHOJIOTHYE
yuumoiea CKOU
em HaIpPaBJICHHO




npozpam crert «Touka

My pocTta /

WKOoJbL) JIETCKOTO
TEeXHOIapKa
«KBanTopny
M»
(mpebosarue
@rocC 2021)

1. buosnorus 6 Mexnyn | M3ydenue ycTporicTBa | Mukpockon,

KaK HayKa apOJHBIN | YBEJIMYUTENIBHBIX HPUOOPOB M | MUKpOIpEINap
JIeHb paBuil pabOTHI C HUMHU. aThl
Tonepan
THOCTH.

2. Knerka —| 6 JeHb PaccmarpuBanue  kierouHnoro | Mukpockor,
OCHOBa pOCCHIC | CTPOCHUS PACTEHUS C MOMOUIBIO | MUKpPOIIpenap
CTpOCHHS U KOU JYTBI. aThl
KU3HEEsTe HayKH. [IpuroroBnenue npernapara
JTBHOCTHU KOYKHIIBI Yeuryu TyKa,

OpPraHHU3MOB paccMaTrpuBaHue ero noJt
MUKpocKomoM. IIpurorosienue
IpEernapaToB U paccMaTpUBaHUE
MOJT MUKPOCKOIIOM IUIaCTU[ B
KJIETKaX JINCTa 3JI0JIeH, IUIOJOB
TOMATOB, PSOUHBI, ITUTIOBHUKA.

3. MHuoroo6pa | 22 Ypox Ocobennoctu ctpoenus mykopa | [{udposas
3ue OBX U APOXOKEH. naboparopus
OpraHu3MOB 1 wmapra | BHemHee cTpoeHHE IBETKOBOTO | O AKOJOTHH

- pacTeHus. (maTumx
OTKPBITH OCBEILEHHO-
e II3 CTH, BJIAXKHO-
CTH W TEMIIe-
paTypsl
Hroro 34
6 KJIACC (1 uac B HeneJ10, Bcero 34 yaca)

Ne Tema Komnuec | Yuer [IpakTnueckue n | Ucnons3oBann
(mpebosarnu | TBO paboueii | 1abopaTtopHbIC PabOTHI e nudpoBoro u
e ®I'0C) 4acoB porpam aHAJIOrOBOTO

(mpebos | Mbl 000pyI0BaHUs
aue BOCIIHTA LEHTpa
@I'OC) | Hus €CTECTBEHHOHA
(mpebos YIHOU "
aue TEXHOJIOTHYEC
DIoC, Kol
yuumuiéa HaIpaBJIE€HHOC
em Teu «Touka




npozpam poctay /

My JETCKOTO

WIKOIbl) TEeXHOMapKa
«KBanTopuym
» (mpebosaHnue
@roc 2021)

1. Beenenue 2 Mexnayn | JemoncTpanus Komnerorepno
apOIHbBIN e
JI€Hb o0opynoBaHuE
Tonepan
THOCTH.
2. Kuzuenest | 12 Jlenn Jlabopamopnasa paboma Nel. | Mukpockor,
€JILHOCTH poccuiic | «Ilormommenue BOabl KOPHEM
OPraHM3MOB KoH Jlabopamopnas paboma Ne2. | Lludposas
HAyKH. «BoIgenenne yriekucioro ra3a | maboparopus
IIPU JBIXaHUH 0  JKOJIOTUU
Jlabopamoprnas paboma Ne3. | (m1aTdyuk ocBe-
«[lepenBmxkeHue BEMIECTB MO | IMEHHOCTH,
1o0ery pacTeHUS. BJIQKHOCTH H
TEMIIEPATYPHI,
YIIIEKUCIIOTO
rasa,
KHCJIOPOJIa).
DNEeKTpOHHbIE
TaOJIU LB u
TUTaKaTHI.
3. Crpoenue u | 20 Ypoxk Jlabopamopnasa paboma Ned4. | Ludposas
MHOr000pa3 OBX «BereraTuBHOE pa3MHOXKEHHE | TabOpaTOpusI
ue 1 Mapra | gomuarHbIX pacrenmii» 0  JKOJOTUH
MTOKPBITOCE - Jlabopamopnas paboma Ne5. | (maTuuk ocBe-
MEHHBIX OTKPBITH | «Onpenenenue BO3pacTa | IEHHOCTH,
pacTeHmi e I13 JIEPEBHEB IO CITHITY». BIIQYKHOCTH H
TEeMIIEPaTyphl,
YTIIEKHCIIOTO
rasa,
KHCJIOPOJIa).
ONEKTPOHHBIE
TaOIULBI u
TUTaKaTHhI.

Hroro 34

7 KJIACC (1 yac B Heesio, Beero 34 yaca)

Ne Tema Komuuec | Yuer [Ipaktrueckue u nadoparopusie | Mcnons3oBan
(mpebosanu | TBO paboueii | pabOTHI ue
e @IOC) 4acoB nporpam 1uppoBoro u

MBI aHaJIOTOBOTO




(mpebos | BoCTINTA o0opynoBaHU
avue HUs LEHTpa
@I'OC) | (mpebos €CTECTBEHHO
aHue HAay4HOU H
DI'oC, TEXHOJIOTuYe
yuumoiea CKOU
em HaIlpaBJIECHHO
npozpam crer «Touka
My pocTa» /
WIKObl) JETCKOTO
TEeXHOMNapKa
«KBanTopny
M»
(mpebosarnue
@I'0C 2021)
Brenenue. 1 Mexnayn | Mukpockon, MUKpOIIpenaparThl Mukpockor,
Ob6mmue apoaHbIN MUKpoOIHpemnap
CBEJIEHUS O JI€Hb aThbl
KUBOTHOM Tonepan
MHUDE. THOCTH.
Onnoxknero | 4 Jenn Nzyuenue MHOT000pasust | MuKpockor,
YHBIC poccHiic | OJHOKIETOYHBIX )KUBOTHBIX. MUKpoOIHpemnap
YKWBOTHBIE KO aThl
HayKHU.
Msuoroxkner | 12 Bcemupn | M3yuyenune crtpoeHus KIeTOK M | Mukpockor,
OYHbBIE BIi ICHb | TKaHeu MHOTOKJIETOUHBIX | TperapaThl
0€eCro3BOHO 00pbOBl | KMBOTHBIX. [udposas
YHbIE co N3ydenne MHOroo0pasus | naboparopus
JKUBOTHBIE CIIMJlo | KUIIEYHOMOJIOCTHBIX, BHEIIHETO | [I0 IKOJIOTUU
M. CTPOEHMS NIPECHOBOJHOMN TMJPEL. | (IaTUUK
MexnyHn | M3ydeHne BHEIIHEro CTPOEHMS | OCBe-
apOJHBIN | JTOXK/IEBOTO 4epBsi, HAOIIOJEHUE | MEHHOCTH,
N€Hb 32  €ero MEepeiABM)KEHHEM U | BIA)KHOCTH U
WHBAJIN]l | pEaKIUsIMU Ha pa3apakeHHUsI. TeMIepary-
OB. W3ydyenne NIOCKMX M KPYIIIBIX | pHI,
yepBen o BJIQKHBIM | YTIIEKHUCIIOTO
npenapaTam. rasa,
H3y4yeHne BHEIIHETO CTPOECHUS | KHCIOPOJIA).
MOJIJIFOCKOB o BJIQXKHBIM | DJIEKTPOHHBI
npenaparaMm. uau___ «H3yuenue | e TabIUIBI U
CMPOEHUA PAKOBUH MOIIIOCKO8Y | TIIAKATHI.
HaGmionenne 3a  moBeneHHEM
YIUTKU (IPyIOBUKA, CIU3HSA).
W3ydyeHne BHEIIHETO CTPOEHUS U
MHOT000pa3usi YICHHUCTOHOTHX
10 KOJUIEKIUSIM.
Muorokner | 12 Ypok PaznooOpasue TITHI] 1 | Mukpockor,
OYHBIE OBbX MJIEKOTTMTAIOIINX MECTHOCTH | MUKpOIIpenap
MTO3BOHOYH 1 wmapra | npoxuBaHus aThl
bIE - «CTtpoeHue
KUBOTHbIE nepa»




OTKpBITH | BHemnee CTPOCHHE u
e [13 0COOEHHOCTH MePEIBUKCHUS
PBIOBI
CX0ZCcTBO M OTJIMYUS CTPOCHHUS
BHYTPEHHUX OpraHoB
36MHOBO/IHBIX U PBIO
Buemnee  cTpoeHHe — NTHIIBL.
CTpoeHue nepbeB
o. Okocucrem | 5 JlemoHcTpanust KomnrerorepH
Bl oe
o0opyaoBaHU
e
Utoro 34
8 KJIACC (2 4 B Hene110; Bcero 68 4)

Ne Tema Komunuec | Yuer [IpakTrueckue u | Ucnons3oBanue
(mpebosanu | TBO paboueii | y1abopaTtopHbIe PaObOTHI nuudposBoro u
e ®I'0C) 4acoB porpam aHaJIOTOBOT'O

(mpebos | Mbl 000pyIOBaHUS

aue BOCIIHUTA [EHTpa

@I'0OC) | Hus €CTECTBEHHOHAYY
(mpebos HOM u
auue TEXHOJIOTUYECKOU
DIOC, HaInpaBJICHHOCTEH
yuumolea «Touka poctay /
em JIETCKOTO
npozpam TEeXHOIMapKa
My «KBanTtopuym»
WKOJbL) (mpebosanue

@roc 2021)

1. Beenenne. | 2 Ypok H3yuenue CTpoeHus | MUKpPOCKOTT
Hayxkn, MOJITOTO | YBEJIMYUTEIIBHBIX TPHOOPOB
U3yyaromme BKH
OpraHu3M JeTei K
yenoBeKa JEHCTBH

M B
yCIIOBHUS
X
pa3iyH
oro poja
Ype3BBIY
alHbBIX
CUTYaIu
1.

JeHb
conuaap
HOCTH B
6oprbe ¢
TEppPOpH
3MOM.




2. [Tpoucxoxn Mexnyn | JemoHcTpanus KomnerotepHoe
eHue apOIHBII o0opyoBaHue
YelioBeKa JIeHb

Tonepan
THOCTH.

3. Bsenenue. Bceemups | /leMoncTpanms Komnerorepnoe
Hayku, biif Jenp | JlJaboparophas pabota | obopymoBaHHE,
U3ydarolue 60pp0bl | «M3yueHue TKaHel JesloBeKay | MUKpOIpenapaTsl
OpraHu3M co

Cli o
M.
MexnyH
apOIHBIN
JIeHb
WHBAJU]I
OB.

4. OnopHo- - Jlabopamopnas paboma Mopenu
JIBUTATEIIbH BrisiBnenmne ocodenHoctein NO380HKO8 WU UX
BIif armrmapar CTPOCHHSI TIO3BOHKOB. yugposvle

Ilpaxmuuyeckas paboma U300pasicenus
BrisiBnenue HapyuieHus

OCaHKH u HATAIHS

IUIOCKOCTOIHS

5. Buyrpenns Jlenn Jlabopamopnas paboma Mukpockort,

s poccuiic | CpaBHEHUE MuKponpenapam
cpena KO MHUKPOCKOITMYECKOTO bl
opranusma HayKH. CTPOCHHMS KPOBU

YeJloBeKa U JISTYIIKI

6. KpoBenocH - Ipakxmuueckas paboma. | cmenockon __uau
as u [Toxcuer mynbca B pa3HbIX 0amuyux
numbaTtude YCIOBUSIX. Wsmepenue | uzmepenus
cKast apTepHaJIbHOTO JaBJICHUS oasnenus
CUCTEMBI

7. JlpIxanme - Ipakxmuueckas paboma Jlatuuk

W3mepenune JKU3HEHHOU | KUCJIOpoAa U
€MKOCTH JICTKHX. | YTJIEKHCIIOTO ra3a
JIpIxaTenbHbIC TBUKCHIS

8. [InmeBapen - JemoHcTpanus pH | natunx pH
ue YKEITYJIOYHOTO COKa (MOJIETh)

0. Obmen - JleMoHCTpanus KommnbroTepHoe
BEIIIECTB o0opynoBaHue
Y DHEpPTUn

10. Ypok JemoHcTpanys JlaTunk pH
[TokpoBHBIE OBX (koxa)

OpraHsl. 1 wmapta
Tepmopery -

TISITTHSL. OTKPBITH
Brinenenune e 113

11. HepBHas - Jlabopamopnas paboma ugposvie
cucTema H3yuenue cmpoeHus | Mooenu

20JI06HO20 MO032a




12. Anammzato | 5 - Jlabopamopnas paboma HaTunk Yo
PBL. N3ydenne ctpoeHus u paboThl | U3ITydeHUs u
Opraunbl oprasa 3peHust OKPY>KaIOILEero

cBeTa

13. Bricmias ) - JemoHcTpanus Kommnbsrorepuoe
HEepBHAas o0opyioBaHue
JeSITeNIbHOC
Tb.

IloBenenue.
[Tcuxuka

14. DHJIOKPHUHH | 2 - JeMoHcTpanus Komnerorepnoe
ast obopynoBaHue
cucrema

15. 5 - JeMmoHcTpanus Komnerorepnoe
NunuBunaya o0opynoBaHuE
JIBHOE
pasBuTHE
opranusma

16. Hrorosoe 2
MMOBTOPEHHE
Bcero 68

9 KJIACC (2 yaca B Heen0, Bcero 66 4acos)

No Tema Komunuec | Yuer [IpakTuueckue u | Mcnonws3oBanue
(mpebosarnu | TBO paboueii | 1abopatopHbie PabOTHI 1 (poBoOro u
e @I'0C) 4acoB nporpam aHAJIOTOBOTO

(mpeb6og | Mbl o0opynoBaHus

auue BOCIIHTA [EHTpa

@I'0C) | Hus €CTECTBEHHOHAy4H
(mpebos ot "
anue TEXHOJOTHYECKON
DI'0C, HaIlpaBJIEHHOCTEN
yuumulea «Touka pocray /
em JIETCKOTO
npozpam TEeXHOMapKa
My «KBanTOprym»
WKOJbL) (mpebosanue

@roc 2021)

1. Bgenenue 1 - - -

2. OcHoBBI 14 Ypok JlaGoparopHas pabota. | Mukpockor,
[IUTOJIOTHHU noaroto | PaccmarpuBanue KJIETOK | MUKPOTIPETapaThl

BKH pacTeHMi, )KUBOTHBIX TOJ
JIeTedl K | MUKPOCKOTIOM.

JIEWCTBU

M B

YCIJIOBHS

X

pa3nuvH

oro poja




Ype3BbIY

AHBIX
CUTYalu
.
Henn
coauaap
HOCTH B
6oprbe ¢
Teppopu
3MOM.
Pazmuoxen | 5 Mexnyn | JemoHcrpatmuu:  moaenu- | Kounviomepnoe
ue u apoAHbBIN | aNIUIMKAI|H, obopyodosanue
UHIUBUAYA JIeHb WUTIOCTPUPYIOIINE 3aKOHBI
JBHOE Tonepan | HacienCTBEHHOCTH,
pasBuTHE THOCTU. | MEpPEKpecT XpOMOCOM;
OpPraHHU3MOB pe3yabTaThl OTIBITOB,
MOKAa3bIBAIOIIUX  BIIUSIHUE
YCIIOBHM cpenbl Ha
U3MEHYMBOCTh OpPTaHHU3MOB;
repOapHbIe MaTepuabl,
KOJUIEKIIUH, MYJISIKA
TUOPUTHBIX, TTOJTUTIIIOUTHBIX
pacTeHui.
JlaGoparopHsble pPaboTHI:
Onucanue dbenoTunon
pacTeHui. N3yuenue
MOTU(DUKAITHOHHOM
U3MEHYUBOCTH u
IIOCTPOEHUE BapUaLlMOHHOU
KpHBOM.
[IpakTuueckas pabora:
Pemenue TEHETUYECKUX
3ajad.
OcHOBBI 16 BcemupH | JleMoHcTparmst Kommnsroreproe
TCHETUKH. bIil JIEHD o0opynoBaHue
060pBOBI
co
CIIndo
M.
MexnyH
apOJIHBIN
JIeHb
WHBAJIN]T
OB.
OCHOBBI 4 JeHb JeMoHcTpanmu: xuBble | KommnbproTepHoe
CEJIEKIIM U poccuiic | pacTeHus, repbapHble | 06opyoBaHNe
OMOTEXHOJIO KoM AK3EMILISIPBI, MYJISDKH,
TUH. HayKHU. TabJINLIBI, ¢dotorpadun,
WJUTIOCTPUPYIOLLKE
pe3yJIbTaThl CEJIEKIIMOHHOM
paboTHI; MOPTPETHI

CCIICKIIMOHECPOB.




6. DBOJIOHOH | 8 - JlabopaTopHas pabora. | Komnesroteproe

HOE YYCHHE. N3yuenue o0opyoBaHue
MOP(}OIOrHUecKoro
KpUTEpUS BUJIA.

7. Bo3HuukHOB | 6 Ypox [TpakTuyeckue paboTbl Komnerorepnoe
eHue U OBX v CocraBjieHue cXeM | 00opyaoBaHHE
pasBuTHe 1 wmapra | mepenayn  BEIIECTB u
KU3HH  Ha - sHepruu (1ienei muTaHus;).
3emie OTKpbITH | ¥ BbIsBiIcHHE TUTIOB

ell3 B3aMMOJEHCTBUSL  pa3HBIX
BUJIOB B KOHKPETHOMN
HKOCUCTEME.
v U3ydyeHue ¥ ONHUCAHUE
9KOCUCTEMBI cBOEH
MECTHOCTH.

v' Anamus u OLICHKA
MOCJIEACTBUH JIEATEIIHHOCTH
YyeJIOBEeKa B HKOCHCTEMaX,
COOCTBEHHBIX MOCTYIKOB Ha
JKHUBBIC OpFaHI/ISMI)I nu

JKOCUCTEMBI.
8. Bzaumocssasz | 12 - JemoncTpauuu pabotr 1o | [laTuuk MyTHOCTH,
u 9KOJIOTUH BJIQXKHOCTH, pH,
OpraHu3MOB YTJIEKUCIIOTO ra3a u
u KHCJIOPOJIa)
OKPY’KaroI1l
el cpenpl.
Utoro 66
MarepuanbHo-TeXHU4YecKasi 0a3a
1. lludpossie 1abopatopusi:
1) HoyTtoyx
2) JaTuuk TemrepaTyphbl )KHIKOCTH U Ta3a.
3) JlaT4yruK OTHOCUTENBHOM BIAKHOCTH.
4) JlaT4rK OCBEIIEHHOCTH.
5) JlaT4uk TemMrepaTypsl OKpyXKaromen
Cpelbl.

6) Haruuk pH.
7) Mukpockor (udpoBas yma).
2. laTunky 1upoBbIX T1abopaTOpHii O OHOJIOTUH, SKOJIOTHH U (PU3H0IOTUH

‘N‘_’ n/n ‘BI/IOHOFI/IH DKOJIOTHS duznoaorus




1 Brascnocmu 6030yxa Buasxcnocmu 030yxa ApTepuanbHOTo J1aBICHUS
2 Onexmponposooumocmu Dnekmponposooumocmu [Tynbca
3 Ocsewennocmu Ocsewénnocmu Ocsewennocmu
4 pH pH pH
5 Temnepamypor  okpyocaro-|Temnepamypol  OKpydscarowe Temnepamypor mena
weti cpeowvl cpeovl
6 Hurtpar-nonon YacToThl AbIXaHUI
7 XJIOpUI-UOHOB Yckopenus
8 3ByKa OKTI
9 BraxxHocTH mo4BbI Cwuutbl (3promMerp)
10 Kucnopona
11 OnTuveckoi MIOTHOCTH 525
HM (KOJIOpUMETD)
19 OnTtuueckoit uiotHocTH 470
HM (KOJIOpHUMET))
13 MytHocTH (TypOugumeTp)
14 Okwucu yriepoaa




