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Kypck — 2022 1.

PABOYASA TIPOI'PAMMA YUYEBHOI'O IPEJIMETA «BHOJIOI'USD»
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Pabouast mporpamMMa 1Mo OHWOJIOTHM OCHOBHOTO 0OO0pa3oBaHUs pa3paboTaHa HA OCHOBE
(denepabHOTO TOCYIApCTBEHHOTO oOpaszoBarenpHoro cranmapra OOO, o0pazoBaTenbHOMN
nporpammbl  MKOVY  «I'mazoBckas COILl» wu aBTopckoit mnporpamMmbl 30007 €eBO i
Tamapsl ATEKCEEBHB .

BBEJIEHUE
1 OCHOBHOI 0 OHMOJOTMYECKOr BaHWs

buonoruueckoe oOpa3oBaHHe B OCHOBHOI IIKOJIE JOJDKHO oOecrneuuTh (OpMHUpOBAHUE
OMOJIOTUYECKON M IKOJIOTHUECKOW TPaMOTHOCTH, PacIIUpEeHUe MPEACTaBICHUH 00 YHHUKAIbHBIX
0COOEHHOCTSIX JKUBOW MPUPOJIBI, €€ MHOTOOOPa3HH M 3BOJIIOINH, YEeJIOBEKe Kak OMOCOIMATHLHOM
CYIIECCTBE, Pa3BHUTHC KOMHGTGHHI/Iﬁ B PCHICHUH IIPAKTHUYCCKUX 3aJayd, CBA3AHHBIX C JKUBOU
MPUPOIOH.

buonornueckoe obpazoBanue crnocoOCTBYeT (POPMHUPOBAHUIO Y YYAINIUXCS CHUCTEMBI
3HAaHMW KakK O KMBOM MpHpoje, TaK U 00 OKpPYXKalolleM MHUpPE B LIE€JIOM, PACKPHIBAET pOJIb
OMOJIOTMYECKON HayKH B 5KOHOMUYECKOM UM KYJIbTYPHOM Pa3BUTUU OOLIECTBA, BHOCUT OOJIBLION
BKJIaJ B (DOPMHUPOBAHHE HAYYHOTO MHUPOBO33PEHHUSL.

« »

OcBoenue yueOHoro npeamera «buosorus» HampaBlIeHO Ha pa3BUTHE y OOy4arOMIMXCS
LIEHHOCTHOTO OTHOLIEHHS K 00BbEKTaM KUBOM MPUPO/IbI, CO3/IaHuE YCIOBUH JUTsl (HOPMUPOBAHUS
UHTEJJIEKTYaJbHBIX, TPAXJAHCKUX, KOMMYHUKALMOHHBIX, HH(MOPMAIIMOHHBIX KOMIIETEHIIUM.
OOyuaromuecss OBIAICIOT HAYYHBIMU METOJAMH PEIICHHUS PA3IUYHBIX TEOPETUYECKUX U
MPAKTUYECKUX 3a7ay, YMEHUSMU (HOPMYIUPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOAUTH
AKCIEPUMEHTHI, OLICHWBATh W AHAIU3UPOBATh MOJYYCHHBIE PE3yJIbTaThbl, COMOCTABIATh HX C
O0OBEKTUBHBIMU PEATHSIMH KU3HU.

VYueOuslii mpeamer «bronorusy cnoco0cTByeT GOPMHUPOBAHUIO Y 00YUAIOIINXCS YMEHHUS
0€30MacHO HMCIONB30BaTh JaboparopHoe O0OpyIOBaHHE, B_TOM YHCJE C WCIOJb30BAHHEM

udposor BaHUs enrpa _ «Touka Ta», TPOBOJUTH HCCIEIOBaHUS,
aHAIM3UPOBATh TOJYUYCHHBIE pE3yNbTaThl, NPEACTABIATh W HAy4YHO apryMEHTHPOBATh
MOJTy4YE€HHBIEC BBIBOJIBI.

Nzyuenne npenmera «buonorusi» B 4acTu (OPMHPOBAHUS Yy OOYYAIOIIMXCS HAYYHOTO

MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HAOIIOAEHUE, M3MEpEHUE, HKCIEPHUMEHT,

MO,Z[CJ'II/IpOBaHI/IC), OCBOCHUSA TMPAKTHUYCCKOI'0 NMPHUMCHCHUS HAYYHBIX 3HaHWII OCHOBAaHO Ha



MEXIPEIMETHBIX CBS3SIX ¢ mpenmeramu «Dusukay, «Xumusy», «'eorpadusy, «MaTemaTukay,
«Qxonorus», «OCHOBBI 0€30MACHOCTU JKHU3HEACATEIBHOCTHY, «McTopusy, «PycCKHii SI3bIK»,
«JIureparypa» u np.

MeToauyeckne mNoaAXoAbl K MPenogaBaHUuI0 OMOJIOTHH

Kypc Owonorum Ha CTyHEeHHM OCHOBHOIO 0OILIero o0pa3oBaHUs HalpaBjieH Ha
(dhopMUpOBaHHUE Y YUAITHXCS IPEJCTABICHUN 00 OTITUIUTEILHBIX 0COOCHHOCTSX JKHUBOU MPUPOJIBI,
€€ MHOT000pa3uu 1 BOJIOIMH, YEJIOBEKE KaK OMoCOIHaIbHOM cyiiecTBe. it popMUpoBaHus y
YYaIIUXCs OCHOB HAYYHOTO MHPOBO33PEHMSI, PA3BUTUS HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH M
MO3HABATEIHHBIX HWHTEPECOB, IO3HABATENILHOW, HPABCTBEHHOM M JCTETHUYECKOW KYIBTYPHI,
COXpaHEHHUsI OKPYXKAIIIEeH cpefpl U COOCTBEHHOTO 3/I0POBbSI B MPOIECCE M3YyUEHUS OMOJIOTUHU
OCHOBHO€ BHUMAaHHE JIOJDKHO YEISITHCS 3HAKOMCTBY YYAIIUXCSI ¢ METOJIaMU HaAYYHOTO TIO3HAHUS
KUBOM TPUPOJIBI, IOCTAaHOBKE MpoOieM, TpPeOYyOIUX OT YYalluXCsi CaMOCTOSITENbHOU
NESTETPHOCTH TI0 WX pa3pelieHri0. YCIENTHO peaJin30BaTh IMOCTABJICHHBIC ETW W 3a7add
BO3MOJKHO JIMIIIb TPU HMCIOJIb30BAHUU METOJMYECKONW CHCTEMBI, B OCHOBE KOTOPOU JICKHUT
CHUCTEMHO-/ICSITSIIBHOCTHBIN TOAXOJ W Pa3yMHO COUYETAeTCs IeJarornyeckoe yIpaBleHHuEe ¢
MHUILMATUBOM, MO3HABATEIbHOM AaKTHUBHOCTBIO U CaMOCTOSITENIHOCTBbIO yuamuxcs. JlaHHas
cUCTeMa JOJDKHA TMPEAOCTAaBISITh BO3MOKHOCTh YUMTEII0 B KaXJIOM KOHKPETHOM cllydyae
HAXOJUTh ONTUMAJIBHOE COOTHOIIEHUE PENPOAYKTHUBHON M TBOPYECKON MMO3HABATEIBHOMN
JEeSITeNIbHOCTH YYaIIUXCS ¥ MPU 3TOM JIOJDKHA ObITh MOCHIJIBHOM JUIsl yYaluxcsi U He TpeboBaTh
OOJBIINX TPYI03aTPAT OT YUUTEIIS.

BaxxHbIM 3BEHOM METOJAMYECKON CHUCTEeMBbl O0Oy4YeHHs OHMOJOTMH JOJDKHA CTaTh
KOJUIEKTUBHAS JIEATEIBHOCTh YUaLIUXCs, KOTOPask CIOCOOCTBYET Pa3BUTHIO UX MO3HABATEIbHOMN
AKTUBHOCTH M CaMOCTOSATEIBHOCTH, OKa3bIBa€T IOJIOKUTEIHHOE BIMSHUE Ha (OPMUPOBAHUE
MIPUEMOB YMCTBEHHBIX JIEHCTBHM, YMEHUN CaMOCTOSATEIbHOW paboThl. OHA CyIIECTBEHHO H3Me-
HSET M XapakTep ACSATeNbHOCTH YYUTENsl, YCHIIMBAs €ro BEAYLIYIO POJb KaK OpraHu3atopa u
PYKOBOIUTEINS YueOHO-I03HABATENBHOMN JESITETLHOCTU YYaIIUXCS.

MECTO ITPEIMETA B YYEBHOM IIJIAHE:

1 yac Henes10 B 5-6 KJ1accax, 2 yaca B HeJleJII0 B /--9 ki1accax, 238 yueOHbIX 3aHATHI

3a NATH JIeT 00y4YeHHus.

l. IIJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMUA YYEBHOTI' O
INPEIMETA «bHOJIOT'US»

OcBoenue yue6HOro npeamMeta «bruonorus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
JIOJDKHO 00€CieuynBaTh IOCTHXKEHUE CIIEeTYIONUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX

O6pa3OBaTCJ'ILHLIX PE3YJIbTATOB:



JIMYHOCTHBIE PE3VJIbTATEI

[TarpuoTHdecKkoe BOCIIUTAHKE:

. OTHOIIIEHHE K OMOJIOTUM KaK K BaKHOW COCTaBISIONICH KYJIbTYpPbI, TOPAOCTb 3a
BKJIJ] POCCUICKUX U COBETCKMX YUEHBIX B Pa3BUTUE MUPOBOM OMOJOTMYECKON HAYKH.

I'paxxranckoe BocuTaHue:

. TFOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOM JEATEIbHOCTH IPH BBIIOJHEHUH
HCCIEA0BAaHUM U IPOEKTOB, CTPEMIICHHE K B3AaMMOIIOHUMAHMIO U B3aHMOITOMOIIIH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

. TOTOBHOCTH OLIEHUBATH ITIOBEJICHNUE U MTOCTYIIKH C MO3ULMN HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOU KYJIBTYPBHI;

. ITIOHMMAHHE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTa ACSATEIBHOCTH YEJIOBEKA B
MEJUIMHE U OMOJIOTUH.

DCTETUYECKOE BOCIIUTAHUE:

. MMOHUMaHHe poJii OMO0JIOTUN B (GOPMUPOBAHUU CTETUUECKON KYJIbTYphI TUUYHOCTH.

[{eHHOCTH Hay4YHOTO MO3HAHUSA:

. OpHUEHTAIMs] HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX NPEICTABIECHHI 00 OCHOBHBIX

OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3AMMOCBS35X YEJIOBEKA C PUPOTHOMN U COITHATBHOU CPEIOH;

. MOHUMaHHe POJM OHOJOrMYecKOW HayKu B  (QOPMUPOBAHUU HAYYHOTO
MHPOBO33PEHUS;
. pa3BUTHE Hay4yHOH J0003HATENILHOCTH, HHTEpeca K OHOJIOTUYECKON Hayke,

HaBBIKOB UCCIIEI0BATEIbCKON AeATeNIbHOCTUH. POPMHUPOBAHNE KYIbTYPhI 310POBB:

. OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 310POBBIO U YCTAaHOBKA Ha 370POBBINA 00pa3
KHU3HU (310pOBOE IUTAHUE, COOIIOEHUE TUTMEHUMUYECKUX MPAaBUI U HOPM, COAJaHCUPOBAHHBIN
PEKUM 3aHATUH U OTbIXA, peryssipHas pU3ndecKas akTUBHOCTD);

. OCO3HAHME TMOCJIEACTBUN U HENpUSATHE BPEAHBIX MPUBBIYEK (yrOTpebiIeHHE
aJIKOTOJIsI, HApKOTHKOB, KypeHHE) M HMHbIX (opM Bpeaa Juis (PU3MYECKOro MU MCHUXUYECKOTO
3JI0pOBbS;

. coOuro/IeHHe npaBuIl 6€3011aCHOCTH, B TOM YHCJIE HABBIKK 0€30MaCHOTO MOBEICHUS
B IIPUPOJIHOM CpeJE;

. COPMHUPOBAHHOCTh  HaBbIKa  pe(IeKCHH,  yIpaBieHHE  COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM.

Tpynosoe BocniuTanue:

. aKTMBHOE YYacTH€ B PELICHMU MPAKTHYECKUX 3a7ay (B paMKax CEMbH, LIKOJIbI,
ropoja, Kpasi) OMOJIOTHYECKON M HKOJOTHMUECKON HANpaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY

M3yUYEHHIO MPo(eccuil, CBA3aHHBIX ¢ OMOIOTHEH.



DKOJOTHYECKOE BOCIIUTAHHUE:
[ OpI/IeHTaI_[I/DI Ha HpI/IMeHeHI/Ie 6I/IOJIOI‘I/I‘-IGCKI/IX 3HaHI/H>'I HpI/I peIJ_IeHI/II/I 3a1a4 B

00JacTH OKPYKAKOIIEH CPEJIbI;

. OCO3HAHHE IKOJIOTUYECKUX IIPOOJIEM U MyTEN UX PEILICHUS;
. FOTOBHOCTb K YYaCTUIO B IPAKTUYECKOM JIE€ATENbHOCTU SKOJIOIMYECKOU
HaIPaBJIEHHOCTH.

AnanTaiuys o0yJaronerocs K U3MEHSIOMMUMCS YCIIOBUSM COLMAIBHOW W MPUPOTHOM
Cpeabl:

o aJICKBaTHAsI OLIEHKA U3MEHSIOIIMNXCS YCIOBHIA;

) MPUHATHE PEIICHUS (MHAUBUAYAIBHOE, B TPYIINE) B U3MEHSIONINXCS YCIOBUSIX Ha
OCHOBAHUU aHaNM3a OMOJIOTMYECKON HHpOpMAaLIIH;

o IUIAaHUPOBaHUE JIEUCTBUA B HOBOM CHUTyalldMd Ha OCHOBaHWM 3HAHMI
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAITIPEIMETHBIE PE3VYJIBTATHI

VYuuBepcaabHBIC I03HABATEIILHBIC ASHCTBUS

bazosvie no2uueckue oelicmeus.:

. BBISIBIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OMOJIOTHYECKUX 0OBEKTOB
(ssBIIEHU);
. yCTaHABIIMBAaTh CYIIECTBEHHBIH TPU3HAK KJIACCH(PUKAMU  OMOJOTUIECKUX

00BEKTOB (SBJICHUH, MPOIIECCOB), OCHOBaHUS JUIsi OOOOIICHWs] W CpaBHEHUS, KPUTCPUHU
MIPOBOJIMMOTO aHAJIN3A;

. ¢ y4€TOM MPEIIOKESHHON OMOJIOTUYECKOH 33a7auu BBISBISITh 3aKOHOMEPHOCTH U
MPOTHBOPEUUS] B PAcCMATPUBACMBIX (aKTax W HAONIOJCHUAX; MpeiaraTb KPUTCPHH IS
BBISIBJICHUS 3AKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

. BBISIBJIATH  ICOUIMTBI MH(DOpMAIMK, JTaHHBIX, HEOOXOJMMBIX ISl PEIICHUS
MOCTaBJICHHOM 33]1auu;

. BBISIBJIATh TIPUYHMHHO-CJICJICTBEHHBIC CBSI3M TPU H3YYCHHH OHOJIOTHYECKUX
SIBIICHUH ¥ TIPOLIECCOB; JIENIaTh BBIBOJBI C HCIOJIB30BAHUEM JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEHUI 10 aHATIOTHH, (POPMYIUPOBATH TUTIOTE3BI O B3AMMOCBSA3SIX;

. CaMOCTOSITENIBHO BBIOMpATh CIOCO0 pemieHus] yueOHOM OHOJIOTHYecKOod 3aaaduu
(cpaBHHUBaTh HECKOJILKO BapHUaHTOB pEIIEHUsS, BBHIOMpATh HauOolee MOAXOIANINI ¢ yudéToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

basosvie uccnedosamenvckue oelicmeus:

. HCI0JIb30BaTh BOTIPOCHI KaK UCCIIE0BATENLCKUN HHCTPYMEHT TIO3HAHHS,

. (dbopMynMpoBaTh BOMPOCHL, (UKCUPYIOIIUE paspblB  MEXAY pealbHbIM |



KeNaTeIbHBIM COCTOSIHUEM CHUTYalluu, 0OBEKTa, U CaMOCTOATENBHO YCTaHABIMBATh MCKOMOE U
TaHHOE;

. ¢dopmupoBarh  rumoresy 00  HCTUHHOCTH  COOCTBEHHBIX  CYXJEHHH,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

. IPOBOJUTH 10 CAMOCTOSATENILHO COCTABICHHOMY IUTaHy HAOIIIOJICHNE, HECIOKHBIN
OMOJIOTUYECKAN DKCIIEPUMEHT, HEOOJIbIIIOE HCCIIEOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
OMOJIOTMYECKOTO 00BeKTa (mpolecca) W3ydeHHUs, MPHYMHHO-CICACTBEHHBIX CBsI3ed U
3aBUCUMOCTEN OMOJIOTUYECKUX 0OBEKTOB MEXTY CO00i;

. OIICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTHh WH(OPMAIHIO, TOJYYCHHYIO B
X0/1e HAaOJIOICHUS U DKCIIEPHMEHTA;

. CaMOCTOSITENIbHO  (OPMYIMPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJbTaTaMm
MIPOBEAEHHOTO HAONIO/ICHHSI, SKCIIEPUMEHTA, BJIQJIETh WHCTPYMEHTAMH OLEHKH JOCTOBEPHOCTH
MTOJTYYSHHBIX BBIBOJIOB M 000O0IIEHNH;

. MIPOTHO3UPOBATh BO3MOKHOE JTANTbHEHIIee pa3BUTHE OMOJIOTHYECKHIX POIIECCOB U
WX MOCIIC/ICTBUS B AaHAJIOTUYHBIX MITM CXOJHBIX CHTYAIUAX, & TAK)KE BBIIBUTATH MPEIMOJIOKCHHS
00 UX Pa3BUTUH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

. MPUMEHSTh Pa3IUYHbIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI TIPU MOMCKE B 0TOOpE
Onosorndeckoi MHMOPMAIMKA WU JAHHBIX M3 UCTOYHHKOB C Y4ETOM MPEUIOKCHHON ydeOHOM
OMOJIOrMYECKOM 3a/1auH;

. BBIOMpaTh,  AHAJIM3UPOBATh, CHUCTEMATH3UpPOBaTh M  HHTEPIPETHPOBATH
OHMOJIOTMYECKYIO0 HH(DOPMAIIMIO PA3TUYHBIX BUJIOB U (DOPM MPEICTABICHHUS;

. HAXOJHUTh CXOIHBIC apryMEHTHI (ITOATBEPKAAMOIINE WM ONIPOBEPrarouue OJQHy 1
Ty K€ HJICI0, BEPCHIO) B PA3TUYHBIX HH()OPMALMOHHBIX HCTOYHHUKAX;

. CaMOCTOSITEIILHO BEIOUPATh ONTUMAIIbHYIO (hOpMY TIPECTaBICHUs HHPOPMAIIUU 1
WUTIOCTPUPOBATH PElIacMbIe 3aJlaud HECJIOKHBIMUA CXEMaMH, JuarpaMMaMH, HHOW rpadukoi u
HUX KOMOMHAIASIMU;

. OIICHMBATh  HAJAEKHOCTH  OHOJIOTMYCCKOM  HMHGOpPMALMKM IO  KPUTCPHUSM,
MPeI0KEHHBIM YYUTENIeM U COPMYTUPOBAHHBIM CAMOCTOSITENHLHO;

. 3alIOMHUHATh u CUCTEMAaTHU3HPOBATh OHMOJIOTUYECKYIO nH(pOPMALIHIO.
YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUS

Obwenue:

. BOCIIPUHUMATH U (OPMYITUPOBATH CYKJEHUS, BEIPAXKaTh SMOIMH B IIPOIECCe
BBITIOJTHEHUS MPAKTUYECKUX U TaOOPATOPHBIX paboT;

L4 BbIpaKaTb ce0s (CBOIO TOYKY 3pCHI/I$I) B YCTHBIX U TIMCbMCHHBIX TCKCTAX,



. pacmo3HaBaTh HeBepOalmbHBICE CpeAcTBa  OOIICHHS, TOHUMAaTh 3HAYCHUE
COIMANILHBIX 3HAKOB, 3HATH W PACIO3HABATH MPEAIOCHUIKH KOHQIMKTHBIX CUTYAIlUi U CMSIT4aTh
KOH(IUKTHI, BECTH MIEPETOBOPHI;

. NOHUMATh HAaMEPCHHsI JIPYTHX, TPOSBIATh YBAKUTEIBHOE OTHONICHHE K
coOeceTHUKY U B KOPPEKTHOU popme PopMyTHpOBaTH CBOM BO3PAKCHHUS,

. B XOJI€ AUAJIOTa W/WIHM TUCKYCCHH 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXIaeMOn
OMOJIOTMYECKOW TEMBI M BHICKA3bIBATh HJICH, HAIICTICHHBIC HA PEIICHUE OMOJIOTHYECKOH 3a1auu 1
noiiep kanue OaroXenaTebHOCTH OOIICHNUS;

. COTIOCTAaBJIATh CBOU CYXKJCHUS C CYXICHHSIMH JPYrUX YYaCTHUKOB JIHAIIOTA,
OOHapy)XHBaTh PA3JIMYUE U CXOJICTBO IMO3HIINN;

. MyOJIMYHO TIPEJCTABNIATH PE3YJAbTAThl BBITIOJIHEHHOTO OHOJIOTUYECKOTO OIBITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

. CaMOCTOSITEIBHO BBIOUPATH (DOPMAT BBICTYIUICHHUS C YIETOM 3a/1a4 MPE3CHTAINN 1
OCOOCHHOCTEH ayJIUTOPHH U B COOTBETCTBUU C HUM COCTAaBJISATh YCTHBIC U TUCHMEHHBIC TEKCTHI C
WCII0JIb30BaHNEM HILTIOCTPATHBHBIX MaTEPHAJIOB.

Cosmecmuas desimenbHOCMb (COMPYOHUYECMBO):

. MOHUMAaTh M HCHOJb30BaTh NPEUMYILIECTBA KOMaHAHOW W HHIUBUAYAIbHOU
paboTHI IPH pEIIEHUH KOHKPETHOW OHMOJIOTHYECKOM

npoOsieMbl, O00OCHOBBIBATH  HEOOXOJMMOCTh  TNPUMEHEHHS  TPYNIOBBIX  (opm
B3aMMOJICHCTBUS MPHU PEIICHUH MOCTAaBJICHHON yd4eOHOH 3a/1au;

. IPUHUMATH 1I€JTb COBMECTHOMN JIEATENbHOCTH, KOJUICKTUBHO CTPOUTH NEHCTBUS O
e JOCTM)KEHMIO: paclpeiessiTh POJHU, JOTOBApUBAThCS, OOCYXKAATh MPOLECC M pPe3yibTar
COBMECTHON pPalOThI; yMeTh 0000IIaTh MHEHHS HECKOJIbKUX JIO/IeH, MPOSBISATH TOTOBHOCTh
PYKOBOJIUTH, BBIIIOJIHATH HOPYYEHUS, IO TIHHSITHCS,

. IUTAHUPOBATh OPraHU3allMi0 COBMECTHOW pabOThI, OMpENesiTh CBOIO poiib (C
y4€TOM MPEANOYTeHUH W BO3MOXKHOCTEM BCEX YYaCTHHUKOB B3aUMOJICHCTBUS), pacHpelesiTh
3a/laud MEeXIy WIeHaMd KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX dopMmax padoThl (0OCYKIeHHS,
00MEeH MHEHHSIMH, MO3TOBBIE IITYPMbI U UHBIE);

. BBITIOJTHATH CBOIO YacTh pabOoThl, IOCTUTaTh KAYECTBEHHOTO Pe3ylIbTaTa Mo CBOEMY
HaMpPAaBJICHUIO U KOOPIAMHUPOBATH CBOU JCHCTBUS C APYTUMU YICHAMHU KOMAaH/IBI,

. OIICHUBATh KayecTBO CBOETO0 BKJIaga B OOMMA MPOAYKT TO KPUTEPHUIM,
CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aWMOJICUCTBUS; CPABHUBATh PE3YIbTaThI
C MCXOJIHOM 3a/1aueil U BKJIAJ KaXJO0ro 4jieHa KOMaHbl B IOCTIDKEHUE PE3ylIbTaToOB, Pa3IeisaTh
cdepy OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTH K MTPEIOCTABICHUIO OTUYETA TIepe]l TPYIIIOH;

° OBJIAJIETh CHUCTEMOM YHUBCPCAJIIbHBIX KOMMYHHKATUBHBIX HeﬁCTBHﬁ, KOTOpasa



o0ecIreynuBaeT C(i)OpMI/IpOBaHHOCTb COLIMAJIBHBIX HABBIKOB H OMOIHMOHAJIBHOI'O HMHTCIIJICKTA
oOyyaromuxcsi. YHUBEpCcabHbIC PETYIIATUBHBIC AeHCTBUS CaMOOpraHu3aIus:

® BBISABJIATD HpO6HeMBI g pCHICHUS B JKHU3HCHHBIX U y‘IC6HBIX CUTyaluix,
UCIO0JIb3YS] OMOJIOTUYECKUE 3HAHUS;

° OPUCHTHUPOBATLCA B PA3JIMYHBIX MMOAXOAaX IMMPUHATHA pemeHHﬁ (I/IHIII/IBI/IIIyaJ'II)HOG,
MIPUHATHE PEILIECHUS B TPYIIIE, IPUHIATHE PELLIEHUN TpyNIoil);

. CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pelleHHs 3afaud (WIM €ro 4YacTb),
BBIOMpATh CHIOCO0 perieHus yueOHOM OnoIornuecKkoil 3ajjaun ¢ y4éToM UMEIOIINXCSI PECYPCOB U
CcOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH Ipe/ijlaraéMble BapUaHThl pEIICHUN;

. COCTaBIIATh IJIaH JACWCTBMM (IJIaH peaju3allid HaMEYeHHOTO ajropuTMa
pelieHusi), KOPPEKTUPOBATh MPEJIOKEHHBIH alrOpUTM C Y4€TOM TIOJIYUEHUS HOBBIX
OMOJIOTHUECKHUX 3HAHUHM 00 N3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

. JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

Camoxoumponw (pepaexcus):

. BIIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAITUH U pedIeKCHH;
. JaBaTh a/IeKBaTHYIO OLICHKY CUTYallUH U MpelaraTh MiaH e€ N3MEHEHUS;
. YUUTBIBaTh KOHTEKCT U MPEABUICTh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh NPHU

pelIeHHH y4eOHOW OMOJIOTMYeCKOW 3aJadd, aJanTHPOBAaTh PEIICHHE K MCHSFOIIHMCS
00CTOATEILCTBAM;

. OOBSACHATh TPUYUHBI JOCTHKCHHS (HEIOCTHIKCHUS) PE3yJIbTaTOB JCATEIBHOCTH,
JaBaTh OIICHKY HPHOOPETEHHOMY OIIBITY, YMETh HAaxXOJIUTh IO3UTHBHOE B IPOM3OIIEIIICH
CUTYAaIUH;

. BHOCHTh KOPPEKTHUBBI B JICATCIILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,

HU3MCHHUBIIHNXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHMKIIIHNX pr,HHOCTGfI;

. OIICHUBATh COOTBETCTBUE PE3yJbTaTa LIEJIH U YCIOBUSIM.

) OMOYUOHATLHBLU UHINENNCKM

. pa3nuuaTh, Ha3bIBaTh M YIPABIATh COOCTBEHHBIMH SMOIMSIMH U SMOIMSIMU
ApYrux;

. BBISIBJIATh U @HAJTU3UPOBATH IPUYHUHBI SIMOILIUI;

. CTaBUTH ce0sl HA MECTO APYroro 4enoBeKa, IOHUMATh MOTHBBI U HAMEPEHHUS
ApYToro;

. pPEerynupoBaTh CIIOCO0 BHIPAYKEHUS IMOITUIA.

Ipunamue cebs u opyeux:
. OCO3HAHHO OTHOCHUTHCS K JIPYTOMY YEIIOBEKY, €r0 MHEHUIO;

L4 IpHU3HaBaTb CBOE IMpaBO Ha OI_I_II/IGKy N TAKOC KC IIPaBO ApYroro;



. OTKPBITOCTh CE0€ U IPYTUM;

. OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

. OBJIAJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PEryJISATUBHBIX IEHCTBUI, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS TIO3HIMUS
JUYHOCTH), M JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBiieHHs CO0O#, CaMOJIUCIMILINHBL,
YCTOWYMBOTO TIOBEJICHMUS).

[NPEAMETHBIE PE3VJIbTATbBI

. XapaKTepU30BaTh OMOJIOTUIO KaK HAYKy O *KUBOW MPUPOJE; HA3bIBaTh NMPU3HAKU
KUBOT'0, CPABHUBATh OOBEKTHI dKUBOU U HEXXKUBOU MPUPOJIBL;

. MEPEUUCIISITh MCTOUYHUKUA OHOJIOTMUECKUX 3HAHMUN; XapaKTepu3OoBaTh 3HAYEHHUE
OMOJIOTUYECKUX 3HAHMM JJIS1 COBPEMEHHOT0 YejIoBeKa; mpodeccru, CBsI3aHHbIe ¢ Onosoruei (4—
5);

. MIPUBOJIUTH MPUMEPHI BKJIaaa poccuiickux (B Tom uucie B. U. Bepnaackuii, A. JI.
UmxkeBckuil) u 3apyOexHBIX (B TOM uucie ApucToTenb, Teodpact, I'mnnokpar) yd4éHbIX B
pa3BuUTHE OMOJIOTHH;

. UMETh MPEJCTAaBICHUE O BaKHEHIIMX OMOJIOTMYECKUX MpoLeccax U SIBICHUSAX:
NIUTAaHKUE, [bIXaHUE, TPAHCHOPT BEIIECTB, pPa3lpPaKUMOCTb, POCT, DPAa3BUTHE, [BUKEHUE,
pa3sMHOXKEHHUE;

. IPUMEHATh OMOJOTMYECKHE TEPMUHBI M NOHATHS (B TOM 4YMCIE: KHMBBIE Tena,
OMOJIOTHS, SKOJIOTHUS, LIUTOJIOT U], AaHATOMUS, (PU3MOJIOTHSL, OMONIOTHYECKas CUCTEMAaTHKa, KIIETKa,
TKaHb, OpraH, CUCTEMa OPraHoOB, OPraHU3M, BUPYC, JABIKEHHE, MMTaHUE, (POTOCHHTE3, JIbIXaHHUE,
BbIJICIEHUE, Pa3paXxUMOCTh, POCT, Pa3MHOKEHHE, Da3BUTHE, cpela OOUTAHUsS, MPUPOIHOE
COOOLIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBMM C IIOCTABIEHHOHM 3ajauell u B
KOHTEKCTE;

. pasyinyaTh 10 BHEIIHEMY BUIY (M300pakeHHsIM), CXeMaM U OIMCaHUSM J0sI€pPHbIE
U sJIepHble OPraHU3Mbl; Pa3IUYHble OMOJIOrMYECKHe OOBEKTHI: PACTEHMS], HKHUBOTHBIX, IPUOBHI,
JUIIARHUKY, OaKTepUH; IPUPOIHBIE U UCKYCCTBEHHbIE COOOIECTBA, B3aMMOCBSI3U OPraHU3MOB B
IIPUPOJHOM U UCKYCCTBEHHOM COOOIIeCTBax; MpejacTaBuTenei (Gpaopsl u (hayHbl IPUPOJHBIX 30H
3emiu; JaHmadTel TPUPOIHBIE U KYIbTYPHBIE;

. NPOBOJUTH OMUCAHWE OpraHuW3Ma (PAaCTeHMs, XKUBOTHOTO) MO 3a/laHHOMY IIJIaHy;
BBIJICIIATh CYILIECTBEHHBIE NIPU3HAKU CTPOEHUS U MPOLIECCOB JKU3HEAEATEIBHOCTH OPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK TeJla KMBOM MPUPO/IbI, MEPEUUCIIATh OCOOEHHOCTH PAacTEeHUH,
KUBOTHBIX, TPHOOB, TUIIAITHUKOB, OaKTEpUl U BUPYCOB;

. packpelBaTh TMOHATHE O cpene oOUTaHUS (BOJHOW, HAa3eMHO-BO3-AYIIHOM,

MIOYBEHHOH, BHYTPHOPTraHU3MEHHOM), YCIOBHSIX Cpe/ibl 0OUTaHMS,



. MPUBOAUTH TPUMEPBI, XaPaKTEPU3YIOIINE MPUCHIOCOOIEHHOCTh OPTaHU3MOB K
cpene oOuTaHus, B3aMMOCBSI3M OPraHU3MOB B COOOIIECTBAX;

. BBIJEIIATh OTIIMYUTENIbHbIE IPU3HAKU IPUPOIHBIX U HCKYCCTBEHHBIX COOOLIECTB;

. apryMEHTHpOBaTh OCHOBHBIE IIpaBWJIa IIOBEJEHUS 4YeJIOBEKa B IMPHUPOAE U
OOBSICHATH 3HAYCHHE MPHPOJIOOXPAHHON JEATEIFHOCTH YEJIOBEKA; aHAIM3HPOBAThH III0OATbHEIE
9KOJIOTMUECKUE MTPOOIIEMBI;

. PacKpbIBaTh POJib OMOJIOTUH B IPAKTUUECKOM I€ATEIbHOCTH YEJIOBEKA;

. JEMOHCTPUPOBaTh Ha KOHKPETHBIX IpUMEpax CBsI3b 3HAHUN OHOJOTHU CO
3HAHUSIMM IO MaTeMaTHKe, IPEIMETOB F'YMaHUTAPHOTO LIMKJIA, Pa3IMYHBIMU BUJIAMU UCKYCCTBA;

. BBINIOJIHATh TMpPaKTUYECKue padboThl (MOMCK HMH(OpPMAlMM C HCIOIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB; ONMCAaHUE OpraHU3Ma 0 33JaHHOMY IUIaHY) U J1abopaTopHbIe padOThI
(paboTa ¢ MUKPOCKOTIOM; 3HAKOMCTBO C PAa3JIMYHBIMU CIIOCOOAMU U3MEPEHUS U CPABHEHMSI AKUBBIX
00BEKTOB);

. MPUMEHSATh MeToJbl Ouosoruu (HaONIOAEHUE, OMNMUCAaHUE, KiaccH(UKaIus,
U3MEpEHUe, OSKCIIEPUMEHT): MPOBOAUTH HAOMIOAEHHS 32 OpraHM3MaMmH, OIHMCHIBATh
Onosornyeckrue 00ObEKTHI, TPOLECCHI U SBJIECHHUS; BBIIOJIHATh OMOJIOTMUECKUI PUCYHOK U U3Mepe-
HHE OMOJIOTHYECKHX 00OBEKTOB;

. BIIAJIeTh MPUEMAMHU PAOOTHI C JIyNOH, CBETOBBIM M LIU(PPOBBIM MUKPOCKOIIAMH ITPH
paccMaTpuBaHUH OMOJIOTUYECKUX OOBEKTOB;

. co0Iro1aTh MpaBmiia 0€30TaCHOTO TPYAa MpU padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM
0o0OpyJOBaHUEM, XMMHUYECKOH MOCYAOH B COOTBETCTBUUM C HHCTPYKLUUSIMU Ha YpPOKE, BO
BHEYPOUYHOH AEATEIbHOCTH;

. UCIOJb30BaTh IPU  BBIIOJIHEHUM Y4YEOHBIX 3a/JaHUil Hay4yHO-HOMYJISPHYIO
JUTEepaTypy no OMOJIOTUH, CIpaBOYHbIE MaTepuallbl, pecypchl IHTepHeTa;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHHS, TPAaMOTHO MCIIOJIb3Ysl TOHATHIHBIH
ammapar U3y4aemoro paszena OuoJIOTHH.

. XapakTepu30BaTh OOTaHMKY Kak OMOJIOTMYECKYI HayKy, €€ pas3jieinbl M CBA3M C
JIPYrUMH HayKaMH U TEXHUKOM;

. NPUBONTE MPUMEPHI BKIana poccuiickux (B Tom umcie B. B. Jlokyuaes, K. A.
Tumupszes, C. I'. HaBammn) u 3apyOexxHbix yu€HbiX (B ToMm uucie P. I'yk, M. Manbsnuru) B
pa3BUTHE HAYK O PACTEHUSX;

. OPUMEHSATh OWOJIOTUYECKHWE TEpPMUHBI U TOHATUSA (B TOM 4ucie: OOTaHUKA,
pacTUTENnbHas KJIETKAa, pacTUTENbHAs TKaHb, OpraHbl PacTEHUH, CHUCTEMa OpPraHOB PACTEHUS:
KOpeHb, MoOer moyka, JHCT, BUIOU3MEHEHHbIE OpraHbl, LIBETOK, IUIOJ, CEMs, PAaCTUTEJIbHBIN

OpraHu3m, MUHCPAJIILHOC IMUTAHUC, (I)OTOCI/IHTCE}, AbIXaHUEC, POCT, pa3BUTUC, PASMHOXKCHUC, KJIOH,



pa3apakxuMoOCTh) B COOTBETCTBUHM C IIOCTABICHHOM 3a/1a4eil U B KOHTEKCTE;

. ONMCHIBATh CTPOCHUE U KU3HEAEATEIbHOCTh PACTUTEIBHOIO OpraHusma (Ha
IIpUMEPE NMOKPBITOCEMEHHBIX WJIM LIBETKOBBIX): IOIJIOIIEHWE BOJBl U MUHEPAIBHOE MHUTAHUE,
¢doTocuHTE3, JBIXaHUE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOKECHUE, PAa3BUTHUE; CBS3b CTPOCHHS
BEreTaTUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUH C UX PYHKLIUAMY;

. pas3nuyath U ONKMCHIBATH JKMBbIE M TepOapHble HK3EMIUIIPbl PAaCTEHUH 110
3aJJaHHOMY IJIaHy, YacCTH PACTEHUM 110 N300paKeHUSIM, CXeMaM, MOJIEJISAM, MYyJIsDKaM, pelbeHbIM
Ta0IUIAM;

. XapaKTepU30BaTh NPU3HAKK PACTEHHM, YpOBHU OpraHuU3alMd pPacTUTEIbHOIO
OpraHu3Ma, 4aCTH pacTEeHUI: KIETKH, TKaHU, OPraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

. CpaBHHMBATh PACTUTENIbHbIE TKAHU U OPraHbl paCTEHUN MeX 1y cO0O0i;

. BBITIOJIHATh MPaKTUYECKHEe U JiabopaTopHble paboTel 1Mo Mopdonoruu u
¢busznonoruM  pacteHudf, B TOM uyHcle paboThl C MHKPOCKOIIOM C TOCTOSHHBIMU
(puKcUpOBaHHBIMM) ¥ BpPEMEHHBIMH MHKpPOIIpENapaTaMH, HCCIeA0BaTeIbCKUe paboThl C
HCIO0JIb30BaHNEM MTPUOOPOB U MHCTPYMEHTOB LIMPPOBOIL 1abopaTopuu;

. XapaKTepU30BaTh MPOLECCH] KUZHEAEATEIbHOCTH PACTEHUI: MTOIJIOIIEHNE BOJIBI U
MUHEpaIbHOE NHTaHHE, (POTOCUHTE3, IBIXaHUE, POCT, PA3BUTHUE, CHOCOOBI E€CTECTBEHHOIO H
HCKYCCTBEHHOI'O BETre€TaTMBHOTO pPa3MHOXEHHUS; CEMEHHOE pa3MHOXKEHHE (Ha IpuMepe
MOKPBITOCEMEHHBIX, UM IIBETKOBBIX);

. BBISIBJIAITE ITPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIy CTPOEGHHUEM M (QYHKIHMAMHU
TKaHell 1 OpraHoOB PaCTeHUH, CTPOEHUEM U JKU3HEIEATEIIbHOCTBIO PACTEHHIA;

. K1accu(UIMPOBATh PACTEHHS M UX YAaCTH 110 Pa3HbIM OCHOBAHUSM;

. OOBSICHATH POJIb PACTEHUI B IPUPOJE U KU3HH YEJIOBEKa: 3HaueHue (OTOCUHTE3a
B IIPUPOJE U B KU3HU YeJIOBEKA; OMOJIOTHYECKOE U XO3sIiCTBEHHOE 3HaYeHHUE BUIOM3MEHEHHBIX

HO6€FOB; XO3SMCTBEHHOE 3HAUCHHUE BEreTaTUBHOTO PAa3MHOKCHUA

° IIPUMCHATD INOJIYUCHHBIC 3HAHUA JJId BbIPpAIIUBAHUA U PA3MHOXKCHUA KYJIbTYPHBIX
PaCTCHUU;
° HCIIOJIB30BaTb MCTOJbI OHOJIOTUH: IMPOBOJAUTH Ha6J'IIOI[eHI/I$I 3a PaCTCHUAMU,

OIUCBIBATh PACTEHHUS U UX YACTH, CTABUTH MPOCTENIINE OMOJIOrMUECKHIE OTIBITHI M SKCTIEPUMEHTHI;
. coOumoaTh npasuiia 6€30MacHOro TpyAa npu padboTe ¢ yueOHBIM U 1a00PaTOPHBIM
00OpyZOBaHUEM, XMMUYECKOM IOCY/I0il B COOTBETCTBMM C MHCTPYKIMSAMU Ha YpPOKE U BO
BHEYPOUYHOH AEATENbHOCTH;
. JIEMOHCTPUPOBATh Ha KOHKPETHBIX NpPHUMEpax CBsA3b 3HAHMHA OWOJIOTHUH CO

3HaHUAMHU 110 MAaTEMATUKE, T eorpa(bm/l, TCXHOJIOTMH M BJIAJCTH HpI/IéMaMI/I pa60TBI C



Oouonorudeckoit mHPpopmaImei: GopMyITupoOBaTh OCHOBAHUS JIJIsl U3BJICUCHUSI U OOOOIICHHS UH-
(dbopmManuu U3 JBYX HUCTOYHUKOB; MPeoOpa30oBhIBATh HHPOPMAITUIO U3 OJHON 3HAKOBOW CHCTEMBI
B JIpYyT'yI0,

. CO3/1aBaTh MMCHbMEHHBIE U YCTHBIE COOOIIECHHS, TPAMOTHO MCIIOJIb3Ysl OHSATHIHHBIH
anmnapar “3y4aeMoro pasjeisia OMoJIoTuH.

. XapakTepu30BaTh  NPUHIMIBEI  KJIACCH(PHUKAIMKM  PACTEHHH,  OCHOBHBIC
CHCTEMAaTHUYECKHE TPYIIbl pacTeHuidl (BOAOPOCIH, MXH, IUIAYHBI, XBOIIW, MANOPOTHHUKH,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE WJIN [IBETKOBBIE);

. MIPUBOJIUTH MpPUMEpPHI BKJIaaa poccuiickux (B Tom uucie H. M. Basunos, U. B.
Muuypun) u 3apyOexsbix (B ToM uncie K. Jlunneit, JI. Ilacrep) yu€HbIX B pa3BuTHE HAayK O
pacTeHusx, rpubax, JUIaiHuKaX, OaKTepUsX;

. MPUMEHATh OHOJOTMYECKHE TEPMUHBI U TMOHATHS (B TOM uucie: OOTaHMKa,
9KOJIOTHSl PACTeHMH, MUKOJIOTHS, OaKTepuoJIOTHs, CUCTeMaThKa, LapcTBO, OTIeN, Kiacc,
CeMeICTBO, po, BU, KU3HEHHAs (opma pacTeHul, cpeaa OOUTaHUsl, pacTUTEIHLHOE COOOIIECTBO,
BBICIIME PACTEHUs, HU3IINE PACTEHUs, CIIOPOBHIE PACTEHMSI, CEMEHHbIE PAaCTEHUS, BOIOPOCIIH,
MXH, IJIayHbl, XBOLIM, MAaNOPOTHUKH, T'OJOCEMEHHBIC, MOKPHITOCEMEHHbIE, OaKTepUH, I'PUOBL,
JUIIARHUKN) B COOTBETCTBHUHU C MTOCTABJICHHOM 3a7a4€il M B KOHTEKCTE,

. pa3nuyaTth M ONMCHIBATH KUBBIE M TepOapHble 3K3EMIUISIPbl PACTEHHM, 4acTu
pacTeHUH MO M300PKEHHSIM, CXeMaM, MOJEISIM, MYJISDKaM, pelbeHBIM TabauIaM; Tpulsl 1o
M300paKECHUSIM, CXeMaM, MyJIsKaM; OaKTepUH 110 N300paKEHUSIM;

. BBISIBJISITH TMPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WM I[BETKOBBIX, CEMEHCTB
JIBYJIOJIBHBIX U OJHOJOJBHBIX PACTCHHIA;

. OTPENENATh CHCTEMaTHYEeCKOE IOJI0XKEHHE pPACTUTENBHOTO OpraHu3Ma (Ha
MpUMepe NOKPHITOCEMEHHBIX, UM LIBETKOBBIX) C IIOMOIIBIO OTIPEIEIUTEIbHON KAPTOUKH;

. BBITIONHATH MPAKTUYECKHe U JabopaTtopHble pabOThI MO CUCTEMATHKE PACTEHUU,
MUKOJIOTHM M MHKPOOHUOJOTHHM, B TOM 4YHUCIE PAOOTHl C MHKPOCKOIOM C MOCTOSHHBIMU
(puKcupOBaHHBIMM) ¥ BpPEMEHHBIMH MHKpPOIIpeNnapaTaMu, HCCIeI0BaTeIbCKue pabdoThl C
MCI0JI30BaHKEM MTPUOOPOB M MHCTPYMEHTOB LIU(PPOBOIL 1abopaTopuu;

. BBIJICTISITH CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS U KUZHEICATEILHOCTH PACTCHHH,
OakTepuit, TpuOOB, TUIIAHHUKOB;

. IPEeIMETOB T'YMAaHUTAPHOTO IUKIIA, PA3TUYHBIMU BUJITAMU UCKYCCTBA;

. POBOAMUTH OMTUCAHKE U CPABHUBATH MEXKIY COOOM pacTeHus, TpUObI, TUIIANHUKH,
OakTepuu MO 3a/JaHHOMY IIJIaHYy; JAeTaTh BBIBOJIBI HA OCHOBE CPAaBHEHHS,

. OIHCHIBATh YCIIOKHEHUE OpraHU3alK PACTEHUH B XOJI€ SBOJIIOIUU PACTUTEIHHOTO

MHpa Ha 3eMIIe;



. BBISIBJIAT YEPTHI MPUCIOCOOIEHHOCTH PAacTeHUH K cpene OOWTaHUs, 3HAUCHUE
HKOJIOTUYECKUX (DAKTOPOB IS pacTeHHIA;

. XapaKTepU30BaTh pPAaCTUTEIbHBIE COOOIECTBA, CE30HHBIE M IOCTYNATEIbHBIE
M3MEHEHHUS PaCTUTENLHBIX COOOIIECTB, PACTUTEIFHOCTD (PACTUTENBHBIN MOKPOB) IPUPOIHBIX 30H
3emin;

. PHUBOIUTH TIPUMEPHI KYJIBTYPHBIX PACTCHHUN W WX 3HAYCHUE B JKU3HU YCIIOBEKA;
MMOHUMATh IPUYMHBI M 3HATh MEPHI OXPAaHbl PACTHTEIBHOTO MUPa 3eMIIH;

. packpbIBaTh pOJIb PAacTeHUi, rpuOOB, JHWIIAMHUKOB, OaKkTepuil B NPUPOIAHBIX
CO00I1IeCTBAX, B XO35UCTBEHHON IEATENILHOCTH YEJIOBEKA U €r0 MOBCEIHEBHOM KU3HU;

. JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpPHUMEpax CBsA3b 3HAHUH OHONOTUH CO
3HaHUSIMH TI0 MareMaTuke, (u3uke, reorpaduu, TEXHOJOTUH, JUTEPAType, W TEXHOJOTHUH,
MPEIMETOB TYMaHUTAPHOTO IMKJIA, pa3IMYHBIMU BUIaMU UCKYCCTBA,

. WCTIONb30BaTh METOABI OWOJIOTHH: MPOBOJUTH HAONIOACHUS 3a pPACTCHHSMU,
OakTepusMHu, TpUOaMH, JIMIIAWHUKAMH, OTHMCHIBATh HMX; CTaBUTh MPOCTEHIIHE OHOIOTHYECKHE
OTIBITHI 1 AKCTICPUMEHTHI,

. co0Ir01aTh MpaBmIIa 0E30TaCHOTO TPYa MpU padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM
0o0opy/nOBaHHEM, XUMHUYECKOM MOCYAOH B COOTBETCTBHHM C HMHCTPYKIMSIMH Ha YpOKE H BO
BHEYPOYHOU JIEATEIIbHOCTH;

. BIIQJIETh TpuEMaMu paboOThl ¢ Ouosiorudeckoil mHpopmanmen: HopmMyIUpoBaTh
OCHOBAHUS JUIsl M3BJICYCHUS W 0000meHUsT HHGOPMAIIMK U3 HECKOJBKUX (2—3) MCTOYHHKOB;
peoOpa3oBbIBaTh HH(GOPMAIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHHUS, TPAMOTHO UCIIONIb3Ys MOHATUIHBIN
anmnapaTt U3y4yaemMoro pasjesia OMoJIOrHH, CONPOBOXK/IATh BRICTYINICHUE MpE3eHTaluel ¢ y4EToM
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.

. XapaKTepU30BaTh 300JI0THI0 KaK OMOJOTHMYECKYI0 HayKy, €€ pas3/ieibl U CBS3b C
JIPYTMMU HayKaMH U TEXHUKOM;

. XapaKTepU30BaTh MPUHIMUIBI KJIACCU(UKALNUU >KUBOTHBIX, BHJl KaK OCHOBHYIO
CHUCTEMAaTUYECKYI0 KaTerOpUI0, OCHOBHBIE CUCTEMAaTUYECKUE TPYIIbI KUBOTHBIX (IIPOCTEHIIINE,
KHIIEYHOIIOJIOCTHBIE, TUIOCKHME, KPYIJble M KOJbUaTbhle YEpBH; WIEHHUCTOHOIHME, MOJUIIOCKH,
XOP/IOBHIE);

. IPUBOAUTH MIPUMEpPHI BKJIaa poccuiickux (B ToM uncie A. O. Kopanesckuii, K. 1.
Ckps6uH) u 3apyoexxHbIx (B ToM uncine A. JleBenryk, XK. KioBbe, J. ['ekkesns) yu€HbIX B pa3BUTHE
HayK O KUBOTHBIX;

. IPUMEHATh OMOJIOTHYECKHE TEPMHMHBI U TOHATUS (B TOM YHCIE: 300JI0THS,

OKOJIOI'Us ) KUBOTHBIX, 3TOJIOTUA, IAJICO300JIOTHA, CUCTCMATUKaA, HAPCTBO, TUIIL, OTPAM, CCMCI>'ICTBO,



poA, BUJ, )KUBOTHASI KJIETKA, )KUBOTHAs TKaHb, OpraH *KUBOTHOTO, CUCTEMbI OPIaHOB KMBOTHOTO,
YKUBOTHBIN OpPraHu3M, MUTAHUE, JbIXaHUE, POCT, pa3BUTHE, KPOBOOOpaIllleHUE, BbIICIICHKE, OIIOPa,
JBUKCHHE, PA3MHOXKEHUE, TAPTCHOTECHE3, Pa3APaKUMOCTh, pedUIeKC, OpraHbl YyBCTB, TOBEACHUE,
cpena OoOWTaHMS, TPUPOTHOE COOOIIECTBO) B COOTBETCTBHM C IIOCTaBJICHHON 3amadeid U B
KOHTEKCTE;

. packpbiBaTh OOIIME NPU3HAKU KUBOTHBIX, YPOBHU OPraHU3alldd >KUBOTHOTO
OopraHu3ma: KJIETKU, TKaHH, OPraHbl, CHCTEMbl OPraHOB, OPraHU3M;

. CpPaBHUBAThH KMBOTHBIE TKAHU U OPTaHBI )KUBOTHBIX MEXTY COO0;

. OTNMCBHIBATh CTPOCHHUE M >KU3HEACATEIHHOCTh >KHBOTHOTO OpraHu3Ma: OINopy H
NBIDKEHUE, TUTAHUE U TTUIIEBAPEHUE, AbIXaHUE U TPAHCIIOPT BEIIECTB, BhIICTICHUE, PETYIIAINIO U
MOBEJIEHUE, POCT, PAa3MHOKEHUE U PA3BUTHUE;

. XapaKTEePU30BaTh TMPOIECCHl  JKU3HEIAEATEILHOCTH JKUBOTHBIX  H3y4aeMbIX
CHUCTEMaTUYECKUX TPYMI: ABUKEHWE, THTAHWE, JbIXaHWe, TPAHCIOPT BEIIECTB, BBIJCICHUE,
perymsiuo, TOBEJACHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

. BBISIBIISATH MIPUYHHHO-CIIEACTBEHHBIE CBsI3U MEXITY CTPOCHHEM,
KU3ZHEJESATENbHOCTBIO U CPEIo OOMTaHUS )KUBOTHBIX U3Y4aeMbIX CUCTEMATHUECKUX TPYIII;

. pa3nuyaTth M OIMUCHIBATh JKUBOTHBIX, H3Yy4a€MbIX CHCTEMAaTHYEeCKHX TpYIIII,
OTJIelIbHBIE OPTraHbl U CUCTEMBI OPTaHOB 110 CXEMaM, MOJIENISIM, MYyJIsKaM, pelbeHbIM TabIuIam;

MPOCTEHIIINX — IO N300PAKEHUSM;

L4 BBIABJIATH IPU3HAKH KJIACCOB YJICHUCTOHOTUX U XOPJAOBBIX, OTPAA0B HACCKOMBIX U
MIJICKOITUTAIOII X,
L4 BBITIOJIHATD IMPAKTHYCCKHUEC U J'Ia60paT0pHBIC pa6OTBI 3(6] MOp(bOJ'IOFI/II/I, aHaTOMMU,

(GU3M0JIOTUHN U TOBEACHUIO KUBOTHBIX, B TOM 4HCIIe PA0OTHI C MHUKPOCKOIIOM C IMOCTOSHHBIMU
(puxkcupoBaHHBIMH) W BpPEMEHHBIMM MHUKpOIIpENapaTaMH, HCCIeI0BaTeIbCKIUE pPabOThl ¢
HCIOJb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB 1M (ppoBoit 1abopaTopuu 1eHTpa «Touka pocray /
JETCKOT0 TexHomnapka «KBaHTOpHyM»;

. CpaBHUBATh IPEACTaBUTENEH OTAEIbHBIX CUCTEMATHYECKUX TPYII KUBOTHBIX U
Jie7IaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

. KJ1accU(UIIMPOBATh )KUBOTHBIX HA OCHOBAaHUU OCOOEHHOCTEH CTpOEHMS;

. OTIMCHIBATh YCJIOKHEHNUE OPTaHU3ALMU KUBOTHBIX B XOJ€ 3BOJIOLUHU KMBOTHOTO
MHpa Ha 3eMIIe;

. BBISIBJIATh Y€PThl MPUCHOCOOIEHHOCTH JKUBOTHBIX K Cpelie OOMTaHMs, 3HAUEeHUE
HKOJIOTUYECKUX (PAKTOPOB JUISI ’KUBOTHBIX;

. BBISIBJIITH B3aUMOCBSI3U )KUBOTHBIX B IPUPOIHBIX COOOIIECTBAX, LI TUTAHUS;

L4 YCTaHABJIMBATb B3aMMOCBA3H JKUBOTHBIX C pPACTCHUSIMU, I‘pI/I6aMI/I, JUIIaiHUKaAMHU



1 OaKTepUSMHU B IPUPOJIHBIX COOOIIECTBAX;

. XapaKTepU30BaTh KUBOTHBIX MPUPOAHBIX 30H 3€MJIH, OCHOBHBIE 3aKOHOMEPHOCTHU
pacnpoCTpaHeHus )KMBOTHBIX 110 IIJIAHETE;

. PacKpbIBaTh POJIb )KUBOTHBIX B IPUPOJIHBIX COOOIIECTBAX;

. PacKpbIBaTh POJIb JOMAIHUX U HEMPOAYKTHUBHBIX )KHUBOTHBIX B JKU3HH YEIIOBEKA;
POJIb POMBICIOBBIX )KMBOTHBIX B XO3SIICTBEHHOM JESATENHOCTH YEJIOBEKA U €r0 MOBCEIHEBHOMN
KHU3HU; OOBSICHITH 3HAaUEHUE KUBOTHBIX B IPUPOJE U KU3HU YEJIOBEKA;

. MMOHUMATh IPUUUHBI U 3HATh MEPBI OXPAaHbI )KUBOTHOTO MHpa 3eMIIH;

. JEMOHCTPUPOBaTh Ha KOHKPETHBIX IpUMEpax CBsI3b 3HAHUN OWOJIOTHHU CO
3HAHUSAMU 110 MaTeMaTUKe, PU3UKE, XUMUU, reorpapuu, TEXHOJIOTHH, IPEIMETOB T'YMaHUTAPHOTO
LUKJIOB, PAa3JIMYHBIMU BUJAMH UCKYCCTBA;

. WCIIOJIb30BaTh METOJIbI OHOJIOTHH: MPOBOAMTH HAOMIOJEHUS 3a >KHUBOTHBIMH,
OTHCHIBATh KUBOTHBIX, UX OPraHbl U CUCTEMbI OPraHOB; CTaBUTh MPOCTEUIINE OUOIOTHYECKUE
OTIBITHI U DKCIIEPUMEHTHI;

. coOmroAaTh npaBuia 6€30MacHOTo TpyAa Mpu padboTe ¢ yueOHBIM U 1a00paTOPHBIM
o0opy/noBaHHEM, XUMHUYECKOM MOCYAOH B COOTBETCTBHHM C HMHCTPYKLIMSIMH Ha YpOKE H BO
BHEYPOYHOU JIEATEIIbHOCTH;

. BIIQJIETh TpuEMaMu paboThl ¢ OuMooTrHYecKod HHpopMamme: GopMyaIupoBaTh
OCHOBAHUS JUIsl M3BJICUCHUS W 0000meHusT nHGOpMAIMK U3 HECKOJIbKUX (3—4) MCTOYHHKOB;
peoOpa3oBbIBaTh HH(GOPMAIUIO U3 OJTHOM 3HAKOBOU CUCTEMBI B APYIYIO;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHHUS, TPAMOTHO UCIIONb3Ys MOHATUITHBIN
anmnapaTr U3y4yaemoro pasjesia OMOJIOTHH, COIPOBOXK/IATh BBICTYIICHUE MpPE3eHTaluel ¢ y4EToM
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.

. XapaKTepU30BaTh HAyKW O YeJIOBEKE (aHTPOMOJIOTHIO, aHATOMUIO, (PU3UOJIOTHIO,
MEJUIINHY, TUTUEHY, SKOJOTHIO YelIOBEKa, IMCUXOJIOTHUI0) U UX CBA3M C JPYTMMU HAyKaMu U
TEXHUKO;

. OOBSCHATh TMOJIOKEHHE YelOBEeKa B CHUCTEME OpPraHMYecKoro MHpa, ero
MPOUCXOXKACHUE;, OTJIMYUS 4YEeNOBEKa OT JKHUBOTHBIX; MPHUCIOCOONEHHOCTh K pPa3InYHbIM
9KOJIOTHYECKUM (akTopaM (4eJoBeYecKHe pachl M aJalTHBHbBIE THUIIBI JIIOJEH); POACTBO uye-
JIOBEYECKHX Pac;

. NPUBOAUTE MPUMEpPHI BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, U. IL
[TaBnos, 1. . Meunukos, A. A. Yxtomckuii, [1. K. AHOXHUH) U 3apyOeKHBIX (B TOM 4Hcle Y.
I'apseii, K. bepnap, JI. Ilacrep, Y. J[lapBuH) yu€HBIX B pa3BUTHE MPEACTABICHUN O
IIPOUCXOXKACHUH, CTPOCHUH, KUZHEACITEIbHOCTH, IOBEACHUH, SIKOJIOTUH YEIIOBEKA;

L4 NNPpUMCHSITH OHOJIOTUYCCKHE TCPMHUHBI WU TIOHATHUA (B TOM YHCIIC. ITUTOJIOTHA,



THCTOJIOTHS, AaHATOMHS YeJOBEKa, (PM3HOJIOTHS YEJIOBEKa, TMTHUEHA, AHTPOMOJIOTHS, SKOJOTHUS
YeJIoBeKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OPraHoB, MUTAHUE, IbIXaHUE, KPOBOOOpalieHne, 00MeH
BELECTB W IPEBpAIICHUE BSHEPruu, JABM)KECHUE, BBIIEICHHME, POCT, DPA3BUTHE, IOBEACHHUE,
Pa3MHOXKEHHE, Pa3JpaXUMOCTh, PETYJISALMS, I'OMEOCTa3, BHYTPEHHSS cCpeAa, UMMYHHUTET) B
COOTBETCTBUU C IIOCTABJICHHOM 3a/1a4€il U B KOHTEKCTE;

. IPOBOAMTH OINKCAaHUE [0 BHEUIHEMY BUAY (M300pa)K€HUI0), cXeMaM OOIIMX
IIPU3HAKOB OpPraHHU3Ma YeJIOBEKa, YPOBHEW €ro OpraHu3aluu: KJIETKU, TKaHW, OPraHbl, CUCTEMBI
OpraHoB, OPraHU3M;

. CpaBHMBaTh KJIETKM pa3HbIX TKaHEH, rpyln TKaHeH, opraHbl, CUCTEMbl OpPraHOB
YeJI0BEKa; MPOLECChl KU3HENCSATENIbHOCTH OpraHu3Ma 4YesloBeKa, JejaThb BBIBOJbl HAa OCHOBE
CpaBHEHUS;

. pa3nuyath OMOJIOrMYeCKU aKTUBHBIE BellecTBa (BUTAMUHBI, (PEPMEHTHI, TOPMOHBI),
BBISIBIISITH UX POJIb B Ipoliecce 0OMeHa BEIIECTB U MPEBPALEHUS SHEPTUH;

. XapaKTepU30BaTh OMOJIOTHMYECKHUE IPOLIECChl: OOMEH BEIIEeCTB W IpEeBpalleHHE
SHEpruM, MUTaHUE, JbIXaHWE, BbIAEJICHHE, TPAHCIOPT BEIIECTB, ABMKEHUE, POCT, PETYISIIHS
(GyHKUUH, MMMYHHUTET, TIOBEICHUE, PA3BUTHE, PA3MHOKEHUE YEIIOBEKa,

. BBISIBIIATh NIPUYMHHO-CIICJCTBCHHBIEC CBSI3M MEXIy CTPOECHHEM KJIETOK, OPIaHOB,
CHCTEM OpraHOB OpraHu3Ma 4YejJoBeKa M UX  (QYHKOUSAMM; MEXAY CTPOCHHUEM,
KHU3HEIEATENbHOCTBIO M CPEeIo 0OMTaHuUS YETI0BEKa;

. MPUMEHATh OMOJIOTMYECKHE MOJEIH Ul BBIABICHHUS OCOOEHHOCTEW CTPOEHUS U
(GYHKIMOHUPOBAHUS OPTaHOB M CHCTEM OPraHOB YEJIOBEKA,;

. OOBSICHATE HEHPOTryMOPANbHYIO PETyJALUI0 HPOLECCOB >KU3HEAEATENbHOCTU
OpraHu3Ma 4eJI0BeKa;

. XapakTepu3oBaTb U CpaBHUBaTh O€3yCIOBHbIE M  YCJIOBHbBIE peQUIEKCHI;
HacJIe/ICTBEHHbIE U HEHACJIEICTBEHHbIE IIPOTPAMMBI ITOBE/IEHHs]; 0COOCHHOCTH BbICILIEH HEPBHON
JIeATeIbHOCTH YEeJIOBEKa; BUJbI MOTPEOHOCTEH, MaMsATH, MBILUICHHs, pe4d, TEMIIEpaMEHTOB,
SMOLUH, CHA; CTPYKTYPY (GYHKLUHMOHAIBHBIX CUCTEM OPraHM3Ma, HAIPABJIEHHBIX HA JOCTIHKEHHE
I0JIE3HBIX NPUCIIOCOOUTENBHBIX PE3yIbTaTOB;

. pa3inyaTth ~ HACJIEACTBEHHblE M HEHACleJCTBEHHble  (MH(EKIMOHHBIE,
HeMH(EKIMOHHbIE) 3a00JieBaHUs 4YellOBeKa; OOBACHATh 3HAu€HHE Mep MNpOQWIAKTUKUA B
Ipeaynpex/IeHuH 3a00JIeBaHUI YeloBeKa;

. BBINOJIHATH NMPAKTHUECKUE U JIabopaTopHble paboThl 0 MOP(OIOTUH, aHATOMUH,
(U3MOJIOTUN U TIOBEJCHUIO YeJOBEKa, B TOM YHUCIE paboThl C MUKPOCKOIIOM C MOCTOSTHHBIMU
(¢puxcupoBaHHBIMH) W BPEMEHHBIMH MHKpOIIpENapaTaMH, HCCIel0BaTeIbCKie pPabdoOThl ¢

UCIOJIb30BaHUEM NMPHOOPOB U HHCTPYMEHTOB LM (PPOBOIL TabopaTtopuu;



. pelarb KayeCTBEHHbIE M KOJMYECTBEHHBIE 3aJauM, HCIOJIb3Yysl OCHOBHBIE
II0Ka3aTeJH 370POBbsI UEIOBEKA, IPOBOAUTH PACUEThI U OLIEHUBATh MOJIY4YEHHbIE 3HAUCHMUS;

. Ha3bIBaTh U apryMEHTHPOBATh OCHOBHBIC MPHHLMUIBI 3J0POBOTO 00pas3a XKHU3HH,
METOBI 3aIUTHI U YKPEIUICHUS 370POBbs UEJIOBEKA: cOaJaHCHPOBAHHOE MTUTAHUE, COOIIOICHNE
MIPaBUJI TMYHON TUTUEHBI, 3aHATHS (DU3KYIBTYpPOH U CIIOPTOM, pallHOHAJIbHASI OpraHU3aIsl TPy
1 TIOJIHOIIEHHOTO OT/bIXA, IO3UTUBHOE 3MOILMOHATIbHO-TICUXUYECKOE COCTOSIHUE;

. UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHsS /ISl COONIOJCHHS 3A0POBOTO
oOpa3a Ku3HH, cOAIaHCHPOBAHHOTO MUTAHUs, (PU3NUECKON aKTUBHOCTH, CTPECCOYCTOMUNBOCTH,
JUIS UCKITIOUEHUS BPEIHBIX PUBBIYEK, 3aBUCUMOCTEN;

. BJIJETh MpUEMAMHU OKa3aHUs MEPBOM MOMOILIM YEJOBEKY MpHU MOTEPE CO3HAHUS,
COJIHEYHOM M TEIUIOBOM YJAape, OTPABJIEHUH, YTOIJICHMHM, KPOBOTEUEHHMM, TPaBMax MSTKHX
TKaHEH, KOCTEN CKeJleTa, OPraHOB YyBCTB, 0KOTaX U OTMOPOKEHUSAX;

. J€MOHCTPUPOBATh HAa KOHKPETHBIX MPUMepax CBsI3b 3HAHUN HAayK O YEJIOBEKE CO
3HAHUSIMH TIPEMETOB €CTECTBEHHO-HAyYHOTO M T'YMaHUTApHOTO LUKJIOB, Pa3IMYHBIX BHUIOB
uckycctpa; rexHosoruu, ObX, ¢pusndeckoit KynbTypsl;

. HCIOJb30BaTh METO/bl OMOJIOTHU: HAOMIOJATh, U3MEPATh, OMUCHIBATE OPraHU3M
YeJI0BEKA U IIPOLECCHI €0 )KU3HEAEATENBHOCTH;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHHS], TPAaMOTHO MCIIOJIb3Ysl TOHATHIHBIH
annapar U3y4eHHOTo paszzena OMOJIOIMH, CONPOBOXK/IATh BBICTYIJIEHHE MPE3eHTalUel ¢ y4ETOM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB;

. npoeodums onvimul (1adOpamopHvle IKCHEPUMEHMDBL) C UCHOIb306AHUEM
anan0208020 1ad6opamopHo2o 0060pyoosanus u yugposo2o ooopyoosanus (uenmp «Touka
pocmay | demckuit mexnonapk «Keanmopuymp).

1. COILEPXAHUE YUYEBHOI'O MNPEAMETA «BAOJIOT' US»
(mpakTHYyecKassk 4YacTb Y4YeOHOI0 coJep:KaHUSI MpeIMeTa YCHJIeHAa MAaTepHaJIbHO-
TeXHU4ecko 0a3oii meHTpa «Touka pocTra», HCHOJL3YeMOr0 /ISl peaju3auuu
00pa3oBaTeJbLHBIX IPOrPaMM B PAMKaX NpenoaaBaHusi 0MOJI0THH)

7KuBble Opranm3mMsol

Buosoruss — Hayka o ;KMBBIX OpraHu3Max

buonorus kak Hayka. MeTobl U3y4eHUS KUBBIX OpraHu3MOB. Posis Onooruu B mo3HaHUH
OKPYKaIOIIEro MUpPa U MPAKTUYECKON AearenbHocTH moaeit. CoOmoeHne mpaBuil MOBEICHUS B
okpyxarmeil cpene. bepexnoe oTHomeHue k mpupoae. OxpaHa OHOJOTHUECKUX OOBEKTOB.

[IpaBuna paboThl B kKabuHETe OMOJOTHH, C OHOJIOTHYECKUMU PUOOPAMU U HHCTPYMEHTAMHU.



CBOICTBA KUBBIX OPTaHU3MOB (CIPYKMYPUPOBAHHOCb, YELOCIMHOCHb, OOMEH BEIIECTB,
JBMKEHUE, Pa3MHOKECHUE, Pa3BUTHE, Pa3APakKUMOCTh, IPUCTIOCOOIEHHOCTD, HACIe0CTN8EHHOCTb
U UBMEHYUBOCMY), UX NPOSIBICHHUE Y PACTEHUH, )KUBOTHBIX, IPMOOB U OaKTEpUA.

KierouHoe cTpoeHne opranu3mMoB

Knetka — ocHOBa cTpOeHUS U JKU3HEIEATEIbHOCTH OPraHU3MOB. Mcmopus usyuenus
Kknemku. Memoowl uzyuenus kniemxu. CTpOEHHE U KU3HEIEATEIbHOCTh KIETKU. bakTepuanbHas
kietka. JKuBotHas kierka. PacturenbHas kietka. ['pubHas kiierka. Tkanu op2aHu3mos.

MHoroo6pa3ue opranu3MoB

Knerounbsie u HekserouHble (Gopmbl ku3HU. Opranusm. Kiaccudukanus opraHusmos.
[Mpunnuner knaccupukanuu. OAHOKIETOYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. OCHOBHBIC
LapCTBA KUBOU IIPUPOBIL.

Cpenpl sKu3HHM

Cpena oOutanusa. Paktopsl cpenbl obOutanus. Mecra obOutanus. I[lpucrnocobmenus
OpPraHU3MOB K H3HU B Ha3eMHO-BO3IYyHIHOW cpene. [IpucnocoOnenusi oprannu3mMoB K >KM3HH B
BosiHOM cpene. [Ipucmocobienrss opraHu3MOB K KW3HU B MOYBEHHOUN cpepe. [Ipucnocobnenns
OpPraHU3MOB K )KU3HH B OPraHU3MEHHOU cpenie. Pacmumenvhblil u Hcu80OMHbuLIU MUP POOHO20 KPasl.

HapctBo Pactenus

MHuoroo6pa3ue 1 3HaueHHEe pacTeHUN B IPUPOJIC U KU3HU desoBeka. OO1iee 3HaKOMCTBO
C IBETKOBBIMHM pacTeHHsIMU. PacTurenbHble TKaHW W OpraHbl pacTeHuil. BereratuBHble U
reHepaTuBHBIC opraHbl. JKu3HeHHbIE (GOpMBI pacTeHU. PacTeHne — MEeTOCTHBIM OpraHU3M
(buocucrema). YcnoBus ooutanus pacteHuid. Cpenpl ooutanus pacteHuil. Ce30HHBIC SBICHUS B
JKU3HU PACTCHUI.

Oprasbl IBETKOBOI'0 pacTeHHs

Cems. Crpoenne cemenu. Kopenb. 30Hbl KOpHS. Buabsl kopHeil. KopHeBble CHUCTEMBI.
3nauenue kopHs. Bupomsmenenus kopuei. [loGer. I'enepaTuBHbIE M BEreTaTUBHBIE MOOETH.
Crpoenue mobera. PazHooOpaszue u 3HaueHuwe mnoOeroB. Bupomsmenennsie moOeru. [loukwu.
BereratuBHbie u reHepatuBHble mouku. Ctpoenue nucrta. Jluctopacnonoxkenue. JKumkoBaHue
mucta. Crebens. Ctpoenue u 3HadeHue ctebns. CtpoeHue M 3HadeHue nBeTka. ColBeTwus.
Onbuienne. Buabl onbutenus. CTpoeHwe U 3HadeHHWe IMiojga. MHorooOpasue TIIO/O0B.
PacnpocTpanenue nioos.

Mukpockonnieckoe CTpOeHHe pacTeHNH

Pa3nooOpa3ue pacTuTenbHbIX KIeTOK. TkaHu pacTeHuil. MUKpPOCKOMUYECKOE CTPOCHHE
kopHa. KopHeBoil Bosocok. MHKpOCKOMHMYECKOE CTpoeHHe CTeOnsd. MUKpPOCKONMYECKOoe

CTPOCHUC JIUCTA.



7Ku3HeaeATeJIbHOCTD IIBETKOBBIX PACTEHHU I

[Ipoueccrl xu3HenessTENLHOCTH pacTeHuil. OOMEH BeleCTB M IMpEBpallleHUe SYHEPTUU:
MOYBEHHOE TNHUTAaHWE M BO3AYIIHOE NHTaHUE ((POTOCHHTE3), AbIXaHHWE, YAAJICHHUE KOHEYHBIX
IIPOJIyKTOB OOMEHa BelecTB. TpaHCopT BellecTB. Jeuscenus. PocT, pa3BUTHE U pa3MHOKEHUE
pactenuii. IlosoBoe pa3mHOkeHue pacteHuil. Onnodomeopenue y UYBEMKOBbIX pPACHMEHUL.
BereratuBHoe pa3smHOkeHHME pacTeHuid. [IpueMbl BbIpalllMBaHWS M Pa3MHOKEHHUS PAaCTCHUM U
yxoza 3a HUMH. KocMuueckasi posib 3€JIeHbIX pacTEHUH.

MHoroo6pa3ue pacTeHui

Knaccugpukanuss pacrenuit. Bojgopocim — Husmme pacteHus. MHorooOpasue
BoJiopocieil. Beicuine cropoBele  pacTeHHs (MXH, MANOPOTHHUKH, XBOIIM, IUJIAyHBI),
OTJIMYUTEIbHBIE OCOOEHHOCTH U MHorooOpasue. Ortnen [onocemeHHblE, OTIMYUTEIbHBIE
ocobeHHoctn u MHorooOpaszue. Otnen [lokpeitocemenHsie (LIBeTkoBBIE), OTIMUUTEIHHBIE
ocobennoctu. Kmaccet OmnononsHbie u JIBynonbsHBIE. MHOTOOOpa3ue IBETKOBBIX PACTCHHIA.
Meps! npodunakTUKy 3a00J1€BaHU, BBI3IBAEMbBIX PACTEHUSMHU.

apcTBo bakTepun

bakrepun, ux cTpoeHHE W KU3HEIEATEIHLHOCTh. Ponb OakTepuii B TPHUPOJIE, KU3HH
yenmoBeka. Mepbl TpoMIIaKTHKKA 3a00JI€BaHMA, BBI3BIBAEMBIX OAKTEPHUSIMU. SHaueHue pabom P.
Koxa u JI. Ilacmepa.

[HapcTBo ['pudsI

OTnuunTenbHbIe 0COOCHHOCTH TpruOOB. MHOTO0Opa3ue rpubdos. Posk rpuboB B npupo/ie,
KU3HU dYenoBeka. ['pubbl-mapa3utel. ChenoOHbIe U sA0BHUTHIE TrpuObl. [lepBas momonis npu
oTpaBieHuH rpubamu. Mepsl npoduiakTuku 3a00J1€BaHUM, BbI3bIBAEMBIX TpubaMu. JInmaiiHuky,
UX POJIb B IPUPOJIE U )KU3HH YeIOBEKa.

HapctBo XKuBoTHBIE

OO01ee 3HAKOMCTBO C KUBOTHBIMHU. JKMBOTHBIE TKaHH, OpPraHbl M CHCTEMbI OpPraHOB
KUBOTHBIX. Opeanuzm ocusomuo2o kax oOuocucmema. MuHorooOpasue u Kkiaccupukanus
KUBOTHBIX. Cpeapl oOuTaHus )XKMBOTHBIX. Ce30HHbIE SIBICHUS B KM3HU KUBOTHBIX. [loBeneHue
KUBOTHBIX (Pa3apakKuMOCTh, peIeKChl 1 MHCTHHKTHI). PasHooOpa3ue OTHOIICHUI )KUBOTHBIX B
IIpUpoie. 3HAUEHUE )KUBOTHBIX B IIPUPOJIE U KU3HU YEJIOBEKA.

OnHoKIleTOUHBIE KUBOTHBIE, M [Ipocreiimue

OOmast xapakrepucTuka mnpoctedmmx. Ilpoucxoscoenue npocmeiiwiux. 3HAYEHUE
IpOCTEWIINX B HpPUPOJE U KHU3HM yenoBeka. [lyTum 3apakeHHMsl ueloBeKa M JKUBOTHBIX
Mapa3uTUYECKUMU  OpOoCTeHIMMU. Mepbl  NpOoQHUIAKTUKK  3a00J€BaHUM,  BBI3BIBAEMBIX

OJHOKIJICTOYHBIMHU )KXMBOTHBIMU.



Tun KumeyHonoJiocTubie

MHuoroknerounbie >KUBOTHbIE. OOmas xapakTepucTuka Ttuna KulnedHonosiocTHEIE.
Perenepanust. [lpoucxodxcoenue KuuieuHonoioCmHulxX. 3HaueHUE KUIIEUHOTIOJIOCTHBIX B TIPUPO/IE
Y JKU3HM YeJIOBEKa.

Tunel yepBei

Tun Ilinockue uepBu, oOmas xapakrepuctuka. Tun Kpyriele uepBu, o0mas
xapaktepuctuka. Tun KonpuaTtsie uepBu, oOmias xapakrepuctuka. [lapasutuyeckue miockue u
Kpyriieie yepBu. [lyTu 3apakeHus] 4elloBeKa M JKMBOTHBIX MapasUTHYCCKUMU YepBSIMU. Mepbl
po(UITAKTUKY 3apa’keHus1. 3HaU€HUE J107K/IEBbIX YepBel B M0UBO0Opa3zoBaHuu. lpoucxoacoenue
yepeeli.

Tun MoJsrocku

O6mras xapaktepuctuka THna Mosuttocku. MHOT00Opasue MOJUTIOCKOB. [Ipoucxoocoerue
MOJLIIOCKO8 Yl X 3HAUEHUE B TIPUPO/IE U )KU3HU YEIIOBEKA.

Tun Yaennucronorue

OO6mrass xapakrepuctuka tumna Ynenuctonorue. Cpenbl xkuszHH. [Ipoucxoscoenue
ynenucmonozux. OXpaHa 4JI€HUCTOHOTHX.

Kitacc Pakoo6pasubie. OCOOEHHOCTH CTPOCHHS M KU3HEACATEIIHHOCTH PAaKOOOPa3HBIX, UX
3HAYEHHE B PUPOJIE U KU3HU YEIIOBEKA.

Kiacce TTaykooOpa3zubsie. OCOOEHHOCTH CTPOCHHS M )KU3HEACATETLHOCTH MTayKOOOPa3HBIX,
UX 3HaYCHHE B MPUPOJIE U KU3HU uenoBeka. Kienw — nepeHocunku Bo30yaureneii 3a0oneBanuit
KUBOTHBIX U 4yelloBeka. Mepbl mpoUIIaKTHKH.

Knacc Hacekomble. OcCOOEHHOCTHM CTPOCHHS M >KHU3HENEATEIBHOCTH HACEKOMBIX.
[loBenneHne HaACEKOMBIX, MTHCTUHKTBI. 3HAYEHNE HACEKOMBIX B IIPUPOJIE U CEIbCKOXO035MCTBEHHON
NEeATENbHOCTH 4YelioBeka. Hacekomble-Bpenurenu. Mepbl no cokpawjenuro 4YucieHHoCmu
Hacekombvix- epedumerneli. Hacexomvie, cuudicaowjue 4ucieHHOCMb @peoumeinel pacmeHull.
Hacexomble — mepeHOCUMKH BO30yAMUTENEH M Mapa3uThl YelOBEKa M JIOMAIIHUX YXUBOTHBIX.
OnomaniHeHHbIe HACEKOMbIE: MEIOHOCHAS! T4eJ1a U TYTOBBIN IIEJIKOIIPS/I.

Tun Xopaosbie

Oo6mas xapaktepuctuka tuna Xopaossie. [logrun becuepenusie. Jlanuernuk. Iloarum
Uepenusie, unu [lo3BoHouyHble. O0MmIas xapakTepucTuka Hajakiacca Peiobl. Mecta oOutanus u
BHeIITHee CTpoeHue pbi0. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS U TIPOIIECCOB KUIHEACITETbHOCTH
y pBIO B CBSI3U C BOJHBIM 00pa3oM *KHU3HU. PazMHOXKeHUe, pa3BUTHE U MUTPALIUS PHIO B TIPUPO/IE.
OcHOBHBIE cHCTEMaTHUECKHWE TPYNNbl pbi0. 3HaueHHWe PO B TPUPOJE U KU3HU YelIOBEKa.

Pr100BOICTBO M 0OXpaHa phIOHBIX 3aI1ACOB.



Knacc 3emHoBoAHBIE. OOIIas XapakTepruCTUKa Kilacca 3eMHOBO/IHbIE. MecTa oOuTaHus U
pacrpocTpaneHue 3¢eMHOBOIHBIX. OCOOEHHOCTH BHEIIHETO CTPOCHUS B CBSI3U C 00Pa30M >KH3HH.
BHyTpeHHee CTPOCHHC 3€EMHOBOJHBIX. Pasmuosxenue n pa3BUTUC 3€MHOBO/JIHBIX.
IIpoucxooicoenue 3emnoo0nbix. MHOrooOpazue COBPEMEHHBIX 3EMHOBOJHBIX M HX OXpaHa.
3HaueHue 3CMHOBOAHBIX B IPHUPOAC 1 JKU3HU YCJIIOBCKA.

Knacc Tlpecmbikarommecs. OOmias xapakrepuctrka kiacca IIpecMbikaromuecs. Mecra
oOuTaHus, 0COOEHHOCTH BHEITHETO ¥ BHYTPEHHETO CTPOCHUS MPECMBIKAOMUXCS. PasMHOKeHHEe
npecMbIKaoIuxcs. [Ipoucxoxcoenue 1 MHOTOOOpa3ue IPEBHUX MPECMBIKAIOMIMXCS. 3HAUEHUE
IIPECMBIKAIOIIUXCA B IIPUPOAE U )KU3HU YETIOBEKA.

Knacc IItunsl. O6mas xapakrepuctuka kinacca [Ituibl. Mecta oOutanus 1 0COOEHHOCTH
BHCIOIHEIO CTPOCHUA IITHII. OcobeHHocTH BHYTPCHHCTO CTPOCHUA W KXKUBHCACATCILHOCTU IITHILI.
Pasmnoxkenune u paszpurue ntull. Ce3oHHble AGNeHUA 8 JHCUSHU NMuUYy. IKoaro2uyecKue 2pynnol
nmuy. [IpoucxoxaeHue nNTul. 3HaYeHUE NTUL B NPUPOJE M KU3HU desnoBeka. OXpaHa NTHULL.
[ItuneBoactBo. Jomawmnue nmuysl, npuemsvl 8blpauju8anusl U yxooa 3a NIMUYamu.

Kmacc Mnexonuratomue. OOmasi xapaktepuctuka kiaacca Miekonwurtaroniue. Cpembl
KU3HU MIlekonuTaromux. OcoOEHHOCTH BHEIIHEro CTPOCHHUS, CKeJleTa M MYCKYJIaTypbl
miekonuraomux. Opransl monoctu Tena. HepBHas cucreMa M MOBEACHHE MIIEKOMMTAONIUX,
paccyoounoe nogedenue. Pa3MHOXKeHHME U pa3BUTHE MiekonuTaromux. [IpoucxoxaeHue
MJICKOTIUTAIOMUX. MHOroobpaszue MIIEKOMUTAOIUX. MIEKONUTaome — TMEePEeHOCUYUKU
BO30yaMTENeH OMacHbIX 3a00s1eBaHUi. Mepbl O60pBOBI ¢ TphI3yHaMU. Mephl IPE0CTOPOKHOCTH U
nepBasi MOMOIIb P YKycax >KUBOTHBIX. DKOJIOTUYECKUE TPYIIbI MiekonuTaomux. Ce30HHbIe
SBJIGHUS B U3HU MilekonuTaroumx. [Ipoucxoxknenue u 3HaueHue miekonuraroumx. OxpaHa
MJICKOTIMTAIOMIKX. BaxkHelme nopoapl JOMalIHuX Miekonutaomux. [Ipuemsl BeIpaiuBaHus u
yX0Jla 32 JOMAaIIHUMHU MIIEKONHUTAIOIUMU. MHo2000pazue nmuy u MIEKONUMAarwux pooHo20
Kpas.

Yes10BeK U ero 310poBbe. BBeieHne B HAyKu 0 Ye10BeKe.

3HaueHne 3HAHMM 00 OCOOEHHOCTAX CTPOCHUS U IKU3HEAEATEIHHOCTH OpraHu3zMa
YeloBeKa Ui CAMOTIO3HAHUS U COXpaHEHUs 370poBbs. KoMIieke HayK, U3ydalomUX OpraHu3M
yenoBeka. HaydHple METONbI M3Y4YEeHHsI YEIOBEUECKOTO OpraHui3Ma (HaOIIoJeHHe, W3MEpEeHUeE,
AKCMIEPUMEHT). MecTo 4enoBeka B CUCTEME KUBOTHOTO Mupa. CX0/ACTBA M OTJIMYUS YEIOBEKa U
KUBOTHBIX. (OCOOEHHOCTHM uYenoBeKa Kak COIMalbHOTO cymiectBa. lIpoucxoxaeHue
COBPEMEHHOTO 4enoBeka. Packl.

OO1ue cBoicTBa OpraHu3Ma 4enoBeKa

Kiietka — OCHOBa CTpo€HUs, KU3HEACITEIBHOCTH U Pa3BUTUSL Opranu3MoB. CTpoeHue,

XUMUYECKUU COCTaB, )KM3HCHHBLIC CBOICTBA KJIETKH. TKaHI/I, Opralbl U CUCTEMbI OpPraHOB



OopraHu3Ma 4eJoBeKa, UX cTpoeHHe u ¢yHKuuu. OpraHm3M 4YeloBeKa Kak OHocucTeMma.
Buytpennss cpena opranusma (KpoBb, JInM(a, TKaHEBast JKUIKOCTH).
HeiiporymopanbHasi peryjsuus pyHKuuii opranusma.
Perymsus pyHKuuit oprannsma, CriocoObl peryisiui. MexaHu3Mbl peryiasiuun (yHKIHHN.
HepBHas cuctema: neHTpanbHas U nepudepudeckasi, coMaTHYecKass U BEreTaTHBHASL
Heiiponsl, HepBbI, HEPBHBIE Y3JIbI. PeieKTOpHBIN MPUHIUIT PAOOTHI HEPBHOM CUCTEMBI.
Pednexropnas myra. Cnimauoi mMo3r. ['omoBHON Mo3r. bosbine morymapusi ToOJIOBHOTO MO3Ta.
Ocobennocmu pazeumusi 20J106H020 M032a 4eN08eKAd U €20 YHKYUOHATbHASL ACUMMEMPUS.
Hapymienust nesiTenbHOCTH HEPBHOM CUCTEMBI M UX MTPENYNPEXKICHUE.

XKeneswl u ux kaaccupuranuss. DHIOKpUHHAS cucTeMa. ['OpMOHBI, UX POJIb B PErYISILIMU
¢dbusmosnornueckux (GpyHkuuii opranuzma. JKenesbl BHYTPEHHEHW CEKpelUH: THUNOPHU3, snugus,
OIMTOBUIHAS JKeJe3a, HaANoO4YedHUKH. JKene3pl CMEMIaHHOW CEeKpelMM: MOJDKENyAO4YHas H
MOJIOBBIE Kele3bl. Perynsanus GyHKIuN SHIOKPUHHBIX JKelles.

Omnopa u nBHKEHHE.

OnopHo-nBuratensHas cucrema: crtpoeHue, ¢ynkuuu. KocTe: xumuueckuit cocrtas,
ctpoenne, poct. CoemmHenue kocted. Ckemer demoBeka. OCOOCHHOCTH CKeJeTa 4YeloBEKa,
CBSI3aHHBIE C NPSIMOXO0XKJICHUEM M TPYAOBOH AEATENbHOCTHIO. BiusiHue GakTopoB OKpyKaroLei
cpeabl ¥ 00pa3a JKU3HU Ha pa3BUTHE ckenera. MpIIIpl M UX QyHKIMU. 3HaYeHHE (PU3UUECKUX
yIpa)KHEHUH U1l IpaBUIIbHOTO (popMupoBaHMs ckeneTa U M. ['unoaunamust. [Ipodunaktuka
TpaBMaTu3Ma. llepBas momois nmpyu TpaBMax OMOPHO-ABUTATEIBHOIO aIlllapara.

KpoBb 1 KpoBoOOpaleHue.

Oynkuun kpoBu 1 UMbl [lognepxanue NocTosiHCTBAa BHYTpEeHHEN cpelibl. [ omeocmas.
CoctaB kpoBu. DOpMeHHbIE AIEMEHTHI KPOBH: SPUTPOLUTHI, JIEHKOLMTHI, TPOMOOLUTHI. I'pymibl
kpoBu. Pesyc-dakrop. IlepenmBanue kpoBu. CBepThiBaHHe KpoBH. MMmyHuUTET. DaKTOpHI,
BIUSIONINE HAa UMMYHHTET. 3Hauenue pabom JI. Ilacmepa u HU. H. Meunukosa 6 obracmu
ummynumema. Poyib IpUBUBOK B 60pbOe ¢ MH(EKIMOHHBIMU 3a0oseBaHusAMU. KpoBeHOCHas U
nuMdatuyeckas CUCTeMbl: cTpoeHue, ¢(yHkuuu. CTpoeHue cocynoB. [IBH)KEHHE KpOBM IO
cocynam. Ctpoenue u pabota cepaua. Cepaeunsiii muki. Ilynsc. JlaBnenue kposu. Jeuoicenue
aum@sl no cocyoam. I'mrueHa cepieyHO-coCcyqucTol cuctemsbl. IIpodunaktuka cepieyHo-
COCYIUCThIX 3aboseBaHuil. Buupl KpoBOoTeueHMi, NMpHEMbl OKa3aHUS IEPBOM MOMOIIM MpU
KPOBOTEUEHUSIX.

JbIxanue.

JlpIxaTenpHasi cUCTeMa: CTpoeHHWe M (YHKUMHU. DTambl AbIxaHus. JlerouHsle 0OBEMBI.
["a3000MeH B JIerkuX U TKaHsX. Perymsamus nsixanus. ['urnena apixanus. Bpen tabakokypeHwus.

[Ipenynpexnaenue pacnpocTpaHeHHs MH(EKIMOHHBIX 3a00J€BaHUN U COONIOCHUE Mep



npo(UIAKTUKA IS 3aIIUTHl COOCTBEHHOTrO opranu3ma. IlepBas moMours Mpu OCTAHOBKE JIbI-
XaHM, CIIACEHUH YTONAIOLIEr0, OTPABJICHUH YIapHBIM a30M.

IInmeBapenue.

[Mutanue. [lumesapenue. [IueBapurenpHas cucreMa: crpoeHue 1 GyHKuuu. @epMeHTsl,
poiib hepmeHTOB B numieBapeHnn. OO6paboTKa MUIU B POTOBOM MOJOCTH. 3YOBI U YXOJI 32 HUMHU.
Cmrona u ciroHHbIe kenesbl. [noTanue. [InmeBapenue B xxenyake. XKeaynouHblil COK. ANNETUT.
[TumeBapeHre B TOHKOM KuIIeUHUKE. PoJib eueHn U NOoJHKENyJOUHOM JKelie3bl B MUIIEBapEHUH.
BcacbkiBanue nurarenbHbIX BenecTB. OCOOEHHOCTH NMUILEBAPEHHS B TOJICTOM KHILIeUHHKE. Brian
N. II. TlaBnoBa B M3ydyeHUE NHUILIEBAPEHHUs. | UTHEHA MUTAHUS, MPEAOTBPALICHHUE >KEITYIOYHO -
KHIIIEYHBIX 3200J1€BaHU.

OO0OMeH BelecTB M JHEPIHU.

OOMeH BelecTB U MpeBpalleHrne dHepruu. J[Be cTopoHbl 0OMEHa BEIIeCTB M SHEPrHUH.
OOMeH OpraHMYecKUX M HEOPTraHWYECKUX BeliecTB. Buramunbl. [IposBieHne rumoBUTaMMHO30B
Y aBUTAaMHUHO30B W MEPHI MX MPEAYNPEKICHUS. JHEPTeTHUEeCKUii 0OMeH u nuTaHue. [lumessie
parmonsl. Hopmel mutanwms. Perynsimus oOMeHa BEIecTs.

[Mognepxanue TemmepaTypbl Tena. Tepmopezynsiyus Hpu PAsHuIX YCIOBUAX CPeObl.
[ToxpoBel Tena. YXo/1 3a KOxkel, BoJocaMu, HOI'TSIMU. PoJib KOU B IIpo1ieccax TEPMOPETYIISIIIUH.
[Ipuembl 0kazaHus MIEPBOI MOMOIIM MPU TpaBMax, 0Korax, 0OMOPOKEHHUAX U UX MPODUTaAKTHKA.

Brigesienue.

MoueBbiienuTenbHasg cucrema: cTpoeHue u  ¢yHkuuu. Ilpomecc oOpazoBaHust u
BBIZICTICHUS] MOYH, €r0 peryisius. 3a00JieBaHus OpraHOB MOYEBBIICTUTEILHON CUCTEMBI U MEPbI
UX MPENYTPEKICHUS.

Pa3mHokxeHne u pa3BUTHE.

[TonoBas cucrema: crpoenue u pyHkuuu. OMI0I0TBOPEHHE U BHYTPUYTPOOHOE pa3BUTHE.
Poouwi. Poct u pazButne pedenka. [lonoBoe co3peBanue. Hacnenopanue nmpu3HakoB y 4elOBeKa.
HacnenctBennsie 00je€3HH, WX NPUYUHBI U TpeaynpexaeHue. Pollb reHeTHdeckux 3HAHHUM B
IUTAHUPOBAHUHM CEeMbU. 3a00Ta O pEenpoAYKTHBHOM 370poBbe. MHbekuuu, mnepenaromuecs
MOJIOBBIM ITyTeM, U ux npodunaktuka. BUY, npodunakruka CITNda.

CeHcopHBbIe cHCTEMBI (AHATH3ATOPBI).

Oprasbsl 4yBCTB U MX 3HAYEHHE B KU3HU 4yesoBeKa. CEHCOpPHBbIE CUCTEMBI, X CTPOCHUE U
¢byaknun. ['ma3 u 3penue. Ontuueckas cucrema rnaza. Cerdyarka. 3puUTENIbHBIE PELETITOPHI:
Majgoykd M Konbouku. Hapyiienus 3peHus u ux npeaynpexiaeHue. Yxo u ciayXx. CtpoeHue u
¢dbyHKIMH opraHa cinyxa. ['uruena ciayxa. Opranbsl paBHOBECHS, MBIIIICYHOTO YYBCTBA, OCS3aHUS,
00OHSHUS U BKyca. B3anMoeiicTBie CeHCOPHBIX CUCTeM. BiusiHue sxoornyeckux (hakTopoB Ha

OpraHbl 9yBCTB.



Bbiciasi HepBHasi 1eSITeJILHOCTb.

Bricmias HepBHas 1esTENbHOCTh YenoBeka, pabomel M. M. Ceuenosa, U. I1. Ilasnosa, A.
A. Yxmomcrkoeo u Il. K. Anoxuna. be3ycnoBHble W YCIOBHBIE pe(IEKCHl, WX 3HAUCHHE.
[lo3naBaTenbHast [EATETBHOCTH MO3Ta. OMOIMH, I[aMATh, MbIIIeHHe, pedb. COoH W
O0onpcrBoBanue. 3HaueHue cHa. [Ipemynpexnenue HapymeHwid cHa. OCOOCHHOCTH IICHXHWKHU
YeJIOBEKA: OCMBICIEHHOCTh BOCIPUSITHS, CIOBECHO-JIOTUYECKOE MBIIUIEHUE, CHOCOOHOCTh K
HAaKOIUIEHMIO U Iiepefade U3 IOKOJEeHUS B INOKoJeHue uHpopmauuu. WMHIuBuayanbHbIE
OCOOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIEPAMEHT, XapakTep, OJapeHHOCTh. [lcuxonorus u
noBeieHWe uyenoBeka. llenn ¥ MOTUBBI  JAEATENbHOCTU. 3HAueHue UHMENNeKMyalbHbIX,
Mmeopueckux u scmemudeckux nompednocmeti. Ponb 00ydeHHMs] U BOCHMTAHUS B Pa3BUTHU
MICUXUKH U TIOBEJICHUS YEJIOBEKA.

310poBbe Yel0BeKa U ero OXpaHa.

3nopoBbe yenoneka. CoOI0AeHNe CAaHUTAPHO-TUTHEHUYECKUX HOPM U MTPaBUII 3/10pOBOTO
oOpa3a *KHU3HU. YKpEIUJICHHE 3/10pOBbs: ayTOTPEHUHT, 3aKaJMBaHUE, JIBUraTelibHas aKTUBHOCTD,
cOanmaHCcHpOBaHHOE MUTaHKE. BiusiHue GU3ndecKux yrnpakHEHUN Ha OpraHbl U CUCTEMBI OPTaHOB.
3aluTHO-IPUCIIOCOOUTENbHBIE peakuuu opraHu3dma. DakTopbl, HapylIalolIUe 310POBbE
(rumoMHaMuUs, KypeHHE, YIOTPEOJICHHE ajKOrojis, HecOaJaHCHPOBAHHOE IMHTAHHE, CTPECC).
Kynbrypa oTHOIIEHUS K COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO OKPYKAIOLIUX.

UYenoBek U OKpyKarolas cpesia. 3HaueHue okpyicarouiell cpeovl KaKk UCMOYHUKA 8elecms
u onepeuu. CoyuanvHas u npupooHas cpeoa, aoanmayuu x Hum. Kpamkas xapakmepucmuxa
O0CHOBHBIX (hopm mpyoa. Payuonanvras opeanuzayus mpyoa u omovixa. CoOI0IeHUe TTPaBUIT
MOBEACHUA B OKpY)KAaloIlled cpele, B ONACHBIX W YpPE3BbIUAHHBIX CHUTYyalUsX Kak OCHOBa
0€30MacHOCTH COOCTBEHHOM JKM3HH. 3aBUCUMOCTb 3JIOPOBbS 4YEJOBEKAa OT COCTOSHUS
OKPY’KaIOIEH CPeJIbl.

Oo01mume OmoJsIornYecKne 3aKOHOMEPHOCTH

buosorus kak Hayka

Hayunbple MeTOnpl u3ydeHUs, NMpPUMEHsEMble B OHOJIOTHUH: HAONIOJCHUE, OIHCAHHE,
sKcriepuMeHT. ['umore3a, mMonenb, TEOpUs, WX 3HAUCHUE U HCIOJIH30BAaHHE B MOBCETHEBHOM
xu3HU. buonorndyeckue Hayku. Posib Ouonoruum B (OPMHUpPOBAHHMU €CTECTBEHHO-HAYYHOU
KapTUHbl Mupa. OCHOBHBIE MPU3HAKU JKUBOTO. YPOBHHU OpraHU3alliu >KUBOM MpUposl. JKugvle
npupooHsie 00vekmul Kaxk cucmema. Knaccuguxayus sxcugvlx npupooHvlx 00beKmos.

Kaerka

Knerounas teopus. KiierouHoe cTpoeHue OpraHn3MoB Kak J1I0Ka3aTeIbCTBO UX POJICTBA,
€IMHCTBA )KUBOU Npupoibl. CTpOeHUE KIIETKH: KJIeTouHasi 000JI04Ka, MIa3MaTnyeckas MeMOpaHa,

muToIiasma, Aapo, OpraHoOu/IbI. MHOFOOGpaSI/IC kieTok. OOMeH BCIICCTB U IMPEBPALICHUC



SHEPTUU B KJIETKEe. XPOMOCOMBI U T€HbL. Hapyuienus 6 cmpoeHuu u yHKYUOHUPOBAHUU KIeMOK
— 00Ha U3 NpuyuH 3a001e6anus opeausma. Jlenenne KIeTKu — OCHOBA Pa3MHOKEHUs, POCTa U
pa3BUTHS OPTaHU3MOB.

Opranusm

Knerounbie w  Hekinerounsie (QopMmbl KM3HH. Bupycel.  OmHOKIETOYHBIE U
MHOTOKJICTOYHBIE ~ OpraHm3Mbl.  OCOOEHHOCTH  XMMHYECKOTO  COCTaBa  OPraHU3MOB:
HEOpPraHWYeCKMe W OpraHUYecKHe BEHIeCTBA, UX poyib B opranm3dme. OOMEH BEHIECTB H
MIPEBpAIEHUs] YHEPTHMH — TPU3HAK JKUBBIX OPraHW3MOB. [lumanue, Ovlxawue, MpAaHCHOpM
seujecms, yoaieHue npooyKkmos 0OMeHa, KOOpOUHayus u pe2yisayus QyHKyutl, 08udxiceHue u onopa
y pacmenuti u dHcusomusix. PoCcT u pazButue opranu3moB. PazmHoxkenue. becnosioe u nojgosoe
pazmHoxenue. [lomoBeie Kietku. OmnogoTBopeHune. HacnencTBEHHOCTh W M3MEHUYHMBOCTh —
CBOMCTBA OpPraHU3MOB. HacnencrBennas u HEHAaCJIEeICTBEHHAs N3MEHYUBOCTD.
[TprcrocoOIeHHOCTh OPraHU3MOB K YCIIOBHSIM CPEIIBI.

Bun

Bun, mpusHakm Buma. Bun Kkak OCHOBHasi CHCTeMaTHYecKash KaTerOpHUsl JKHBOTO.
[Monmymnsius xak dopma cyriecTBoBaHUs BHaa B npupoje. [lomymnsuus kak eInHUIa 3BOJIOLUH.
Y. JlapBHH — OCHOBOIIOJIOKHHUK y4eHHUsI 00 3BOTIONNH. OCHOBHBIE ABMKYILE CHIIBI 3BOJTIOIIH B
npupoje. Pe3ynbTaThl 3BOJIOLMK: MHOrooOpazue BUAOB, MPUCIOCOOIIEHHOCTh OPraHU3MOB K
cpene oOuTaHus. YcnodcHenue pacmenuti u H#CUBOMHBIX 8 npoyecce 3gonoyuu. Ilpoucxoocoenue
OCHOBHBIX CUCMeMamuyecKux 2epynn pacmeHui u ocusomuulx. IlpuMeHeHune 3HaHMHA O
HACJIEICTBEHHOCTH, M3MEHYMBOCTH W HCKYCCTBEHHOM OTOOpE MpHU BBIBEJCHUH HOBBIX MOPOJ
KUBOTHBIX, COPTOB PACTEHUH U IITAMMOB MUKPOOPTaHU3MOB.

JKOCHCTEMBI

DKOJoTHus, IKOJOTHYeckre (PaKTOphl, WX BIHUSHUE HA OPraHU3Mbl. KO- CHCTEMHAas
OpraHu3ainus >KUBOM NPUPOJBL. DKOCHUCTEMa, €€ OCHOBHbIE KOMIIOHEHTH. CTpyKTypa
skocucTteMbl. [lumieBsie cBsi3u B sKkocucreMe. B3aumopeiicTBre MOmynasiuil pa3HbIX BHJIIOB B
skocucteme. EcrecTBeHHas skocucrteMa (OHOreoineHo3). ArposkocucreMa (arpolieHo3) Kak
HCKYCCTBEHHOE COOOILECTBO OpraHusMoB. Kpyeosopom eewecms u nomox sHepeuu 8
buoceoyenosax. buocpepa — rnodanbHas sxocuctema. B. M. BepHaackuii — 0CHOBOIOJIOKHUK
yueHus o ouocgepe. Ctpykrypa duochepsl.

Pacmipoctpanenue u poiib )KUBOTO BemiecTBa B ouochepe. Hoocpepa. Kpamkas ucmopus
sgonoyuu  dOuocgepel. 3HadeHHE OXpaHbl Ouochepbl s COXpPAHEHHUsS JKU3HU Ha 3emIe.
buonornyeckoe pa3zHooOpasue Kak OCHOBa ycToWumBocTH Ouochepsl. CoBpemMeHHBIE

OKOJOTHYCCKHUE Hp06J'ICMBI, X BJIMAHHC HaA CO6CTB€HHYIO JKU3Hb U JKU3Hb OKPYKAOMIUX JIIOJIeH.



HOCJIC[[CTBI/ISI JACATCIBHOCTHU YCJIOBEKA B 3KOCHCTEMaAx. Bausaue coOCTBEHHBIX IMOCTYIIKOB Ha

JKUBBIC OPTraHHU3MbI U SKOCUCTCMBI.

CIIUCOK JIABOPATOPHBIX U MNPAKTHYECKHUX PABOT (¢ mpumeHeHHeM
uu(pPoOBOro U aHAJIOroBOro ooopyaoBanus nenrpa «Touka pocra»

IHCOK TODHEBIX ¥ NPAKTHYECKHX TII «GKuBbIe OPraHu3MBI»:
N3ydeHne ycTpoiicTBa YBEIIMYUTEIBHBIX TPHOOPOB U MPABUI pAOOTHI C HUMH.
[TpuroToBiieHue MUKpOTIpENIapaTa KOKHIIbI YSIIyH JIyKa (MSKOTH TUIO/Ia TOMaTa).
W3yueHne opraHoB IIBETKOBOTO PACTECHHUSI.

Buissnenue nepedsudicenust 600bl U MUHEPATLHBIX GeU4ECME 8 PACEHUU.

N3ydeHne cTpoeHus: CeMsIH OJHOOIBHBIX U ABYJIOJIbHBIX PACTCHUH.

H3zyuenue cmpoenus 6ooopocieil.

N3ydeHne BHELIHEro CTPOEHUS MXOB (Ha MECTHBIX BUJIAX).

W3yueHne BHENIHETO CTPOCHHUS MTAIOPOTHHKA (XBOIIIA).

N3ydeHne BHENTHETO CTPOCHUS XBOH, IIIHIICK M CEMSTH TOJIOCEMEHHBIX PaCTCHHUH.

N3ydeHune BHENTHETO CTPOEHUS MOKPHITOCEMEHHBIX PACTCHHIA.

Onpenenenre NPU3HAKOB Kilacca B CTPOCHUU PACTEHUM.

Onpedenenue pooa unu 6uda HECKOJIbKUX MPAGIHUCMBIX PACMEHUU 00H020-08YX
cemeticms.

N3ydeHnue cTpoeHus miecHeBbIX IPUOOB.

BereratuBHO€E pa3MHOKEHHE KOMHATHBIX PACTCHH.

N3ydeHnue cTpoeHus v nepeIBUKEHHS 0JHOKICTOYHbBIX KUBOTHBIX.

H3yuenue sHeuwneco cmpoerust 0024c0e8020 uepesi, HabI0eHUe 3a e20 NepedsuUdlceHUeM U
PeaxkyusamMu Ha pazopadiceHusl.

N3ydeHue cTpoeHus: pakOBUH MOJIITIOCKOB.

N3ydeHue BHEUTHETO CTPOCHUSI HACEKOMOTO.

N3ydeHue TUTIOB pa3BUTHS HACEKOMBIX.

N3ydeHne BHELTHETO CTPOCHUSI U TIEPEIBUKEHUS PBIO.

N3ydeHne BHEITHETO CTPOCHMSI U IEPHEBOTO MOKPOBA MTHII.

N3ydeHne BHENIHETO CTPOCHHUS, CKEIeTa i 3yOHO! CHCTEMbI MIIEKOTTUTAIOIIHX.

IMCOK IKCKYPCHIi 110 pa3ieny «KuBbie OPraHnu3Mpi»:

MHuoroo0pasue KHUBOTHBIX.

OccHHEe (SI/IMHI/IC, BCCGHHI/IC) SABJICHUS B ) KU3HU paCTCHI/Iﬁ H )KXUBOTHBIX.



PaznooOpasue u posib WIEHUCTOHOTHX B MPHPOJIE POAHOTO Kpas. PasHooOpasue nruil u

MJICKOTMHUTAIOIINX MECTHOCTH MPOKUBAHUS (SKCKYpPCHUS B PUPOJTY, 300TIaPK WIIH MY3€il).

IIHUCOK Jia ATOPHLIX W NMPAKTHYCCKHUX PDA0OT II a Jv «YeloBeK U er

JI0POBLE»:

BrisiBnenue oco6eHHOCTEN CTPOEHUS KJIETOK Pa3HbIX TKAHEH.

H3zyuenue cmpoenus 201061H020 mo3aa.

Buisignenue ocobennocmeti cmpoenus no360HKOS.

BrisiBnenue HapylieHusi OCaHKU U HaJIM4Us TJIOCKOCTOIHSI.

CpaBHEHHE MUKPOCKOIIMYECKOTO CTPOEHUSI KPOBH YENIOBEKA U JIATYLIKH.
[Toxcuer mynbca B pa3HbIX YCIOBUSIX. M3mepenue apmepuanbHo20 0aseHus.

Hsmepenue HCUBHEHHOU eMKOCHU Ie2KUX. ﬂblxameﬂbele osudICeHUs. H3y’—l€HZ/l€ CMmMpOEeHUA

u pabomul op2ana 3peHus.

IIHCOK TOPDHLIX U NPDAKTHYCCKUX T Il « u u I'HYeCKu

JAKOHOMEDHOCTH»:

I/I3yquHe KJICTOK M TKaHEH paCTeHI/Iﬁ M )KMBOTHBIX Ha TOTOBBIX MHUKpOIIpEIIapaTax.
BrrssBienne n3MeHUMBOCTH OpraHu3MOB.

BrisiBnenue nmpucmnocoOsieHnid y OpraHu3MoOB K cpefie oOuTaHus (Ha KOHKPETHBIX

npuMepax).

N3ydenune u onucanne 3KOCUCTEMBI CBOE MECTHOCTH.

MHrozcoobpa3zue scusbix opeanuzmos (Ha npumepe napKa uid NPUPOOHO20 YHACMKA).

Ecmecmeennwiii omboop — 0sudicyujas cuna 380110YyuUuU.

TEMATHYECKOE IIVTAHUPOBAHUE

(c yyerom padoueii mporpaMMbl BOCHUTAHHUSA W NPHMeHEHUs] 000PYI0BAaHHMSA  LEHTPOB
00pa3oBaHus eCTECTBEHHO-HAYYHOM U TEXHOJIOTrH4ecKoi HanpaBJjeHHOcTel «Touka pocray
/ nerckoro Texnonapka «KBaHropuym»)

5 KJIACC (1 4 B Heae10, Bcero 34 yaca)

No Tema Komnuec | Yuer [Ipaktuyeckue u naboparopusie | Microas3zoBan
(mpebosanu | TBO paboueil | paboTh ue
e ®I'0C) 4acoB nporpam U (ppoBOro u
(mpe6og | MbI aHaJIOrOBOTO
auue BOCITUTA o0opynoBaHU
DI ocC) HUS a1 LEHTpa
(mpebos €CTECTBEHHO
anue Hay4HOU U
DI OC, TEXHOJIOTHUYE
yuumoiea CKOM
em HAIPaBJICHHO




npocpam creit «Touka | Mcmonr
My pocrta» /
WKobl) JIETCKOTO
TEXHOIapKa
«KBanTOopny
M
(mpebosanue
DrocC 2021)

1. buonorus 10 Mexnyn | M3ydenue ycTporictBa | Mukpockon, | U€

KaK HayKa apOJIHBIN | YBEJIMYHUTENBHBIX NPUOOPOB M | MUKPOIpENap
JI€Hb paBWI pabOThl C HUMH. aTbl
Tonepan
THOCTH.

2. Kmetka -9 Henb PaccmarpuBanne  kiero4yHoro | Mukpockon, | nugpor
OCHOBa poccuiic | CTpPOEHMSI pacTEHHs C MOMOLIBIO0 | MUKPOIIPENap | aHaIoT
CTpOEHUs U KoM JYIBI. aThbl o0opy
KU3HEesITe HayKH. [Ipurortosnenue npemnapara o I
JIBHOCTH KOXKUIIBI Yelryu JyKa, €CTECTE
OpraHu3MOB paccmaTrpuBaHue ero noj Hay4YHO

MHuoroo6pasu MUKpOCKONoM. [Ipurorosienne TEXHOJI
€ OpraHu3MOB
IpernapaToB U paccMaTpUBaHHE CKO
0]l MUKPOCKOIIOM ILIaCTU] B Harpas
KJIETKaX JIMCTa MIOAEH, IUIOAOB
Bneninee crpoeHne HBETKOBOTO
pacTeHus
3. Oprammsmu |5 VYpok udposas
cpena
oOuTaHus
OBbX nabopaTopus
1 wmapra [0 HKOJIOTHH
- (matumk
OTKPBITH OCBELIEHHO-
e 113 CTH, BIIQXKHO-
CTH U TeMIle-
patypsl
[Tpuponusle 7
cooO11ecTBa
DKuBas npupo 3
1a ¥ YEJIOBEK
Hroro 34
6 KJIACC (1 uac B Heneun10, Beero 34 yaca)

Ne Tema Komunuyec | Yuer [IpakTnueckue u | Ucnons3oBanu
(mpebosanu | TBO paboueit | naboparopHbie pabOTHI e U(pPOBOTo U
e @I'0C) 4acoB nporpam aHaJIOTOBOTO

(mpebos | Mbl obopynoBaHus
anue BOCIIUTA LEHTpa
@IoC) | nus €CTECTBEHHOHA




(mpebog
anue
QI ocC,
Vuumvled
em

YYHOU u
TEXHOJIOTHYEC
KOM

HAaIPABJIEHHOC
TeH «Touka




npozpam pocta» /

My JIETCKOTO

WKOIbl) TEXHOIapKa
«KBanTopuym
» (mpebosarue
@IoC 2021)

1. BBenenue 2 Mexnyn | JemoHcTpauus Kommberoreprno

apOaHbBIN e

JICHb 00opyoBaHue

Tonepan

THOCTH.

2. Kusuenesr | 12 Jlenn Jlabopamopnas paboma Nel. | Mukpockor,
eJIbHOCTD pOCCI/II7IC «ITornomenue BOALI KOpHEM»

OpraHu3MOB Ko# Jlabopamopnasa paboma No2. | Lluppoas
HayKH. «BpIenenne yriaekucioro rasa | 1adoparopus
TIPH JIBIXaHUN 0  3KOJIOTHH
Jlabopamopnas paboma Ne3. | (naTdyuk ocBe-
«[lepenBrkeHHE BEMIESCTB 1O | MEHHOCTH,
MOOETy PaCTCHUS». BJIQXKHOCTH H
TEeMITepaTyphl,
YIIIEKHCIIOTO
rasa,
KHCJIOPOJIa).
DJIEKTPOHHBIE
TaOIUIIBI u
TUTAKATHI.
3. Crpoenue u | 20 Ypok Jlabopamopnas paboma Ne4. | Lludposas
MHOT000pa3 OBX «BereratuBHOE pazMHOXEHHE | JJaOOpaTOpUs
ue 1 mapra | womparnbx pacTenuin 0  DKOJIOTUH
MTOKPBITOCE - Jlabopamopnas paboma Ne5. | (naTdyuk ocBe-
MEHHBIX OTKPBITH |« Onpenenenne BO3pacTa | IEHHOCTH,
pacteHuit e 13 JICPEBBEB T10 CIIUITYY. BJIQKHOCTH U
TEMIIepaTyphl,
YIIIEKHCIIOTO
rasa,
KHCJIOPOJIa).
OJEKTpOHHBIE
TaOIULIBL u
TUTaKATBI.

Hroro 34

7 KJIACC (1 yac B HeneJio, Bcero 34 yaca)

No Tema Komuuec | Yuer [IpakTnueckue u paboparopuslie | Micnonb3oBan
(mpebosanu | TBO paboueit | paboThI ue
e @IoC) 4acoB nporpam 1u(ppoBoOro U

MBI aHaJIOTOBOTO




(mpebos | BOCTIUTA obopynoBaHu
anue HUs s HEHTpa
@I OC) | (mpebos €CTECTBEHHO
anue HAay4HOU U
DIOC, TEXHOJIOTUYE
yuumolea CKOM
em HaIPaBJIEHHO
npozpam crei «Touka
My pocra /
wKowl) JIETCKOTO
TEXHOTIapKa
«KBanTOpHRYy
M
(mpebosanue
@rocC 2021)
Brenenue. 1 Mexnayn | Mukpockon, MUKporipenapatsl | MuUKpocKoT,
Ob6mue apoIHbIN MUKpoTpemnap
CBECHHUS O JICHb aThl
KUBOTHOM Tonepan
MUpE. THOCTH.
Opnokireto | 4 enn Nzyuenune MHOT000pa3us | MHKpOCKOTI,
YHBIC poccuiic | OJHOKIETOYHBIX JKUBOTHBIX. MUKpOnpemnap
JKUBOTHBIE KoM aThl
HayKH.
Mpuoroxier | 12 Bceemupn | 3yuenne cTpoeHus KIeTOK U | MUKpPOCKOT,
OYHBIE BII JICHb | TKaHEH MHOT'OKJIETOUHBIX | TperapaThl
0eCro3BOHO OOpbOBI | JKUBOTHBIX. [udposas
YHBIE co Nsyuenne MHOTo00pasus | naGoparopus
YKUBOTHBIE CIIM[lo | KMIIEYHONOJIOCTHBIX, BHEIIHETO | [10 YKOJOTUU
M. CTPOEHHUS IPECHOBOJHOM THJIPHL. | (HaTuuK
Mexnyn | M3ydenue BHENIHEro CTPOEHHS | ocBe-
apOJHBIM | JOXKAEBOIO uepBs, HAOJIOACHUE | MIEHHOCTH,
NeHb 32 ero MepeABMKEHHUEM | | BIaKHOCTH U
UHBAJIHUJ | PEaKkIUsIMU Ha pa3ipa>KeHUsl. TeMIlepary-
OB. W3yyeHne miuockux U KpYribIX | phl,
yepBeit o BJIQXXHBIM | YTIICKHCIOTO
mpernaparam. rasa,
H3ydyenne BHEIIHETO CTPOEHHUA | KMCIIOPOJA).
MOJUIFOCKOB IO BJIAXHBIM | DJIEKTPOHHEI
npenaparam. wiu  «H3yuenue | e Tabnuupl u
CMpOeHUs paKOBUH MOJIIOCKO8)» | TUIAKATHI.
HabGmtonenne 3a  moBeneHHEM
YIUTKH (MIPYAOBUKA, CIIU3HA).
W3yuenune BHEUTHETO CTPOCHUS U
MHOTro0o0pa3usi 4WIEHHUCTOHOTUX
0 KOJUIEKIUSIM.
Msuoroxner | 12 Ypok Paznoobpa3zue IITUL] u | Mukpockor,
OYHbIE OBbX MJIEKOMTUTAIONINX ~ MECTHOCTH | MUKpOIpemnap
MIO3BOHOYH 1 wmaprta | IpoKUBaHUS aThl
bIE - «CtpoeHue
KUBOTHBIE nepa»




OTKpbITH | BHemnee CTPOEHHUE u
e 113 0COOEHHOCTH HepeABIKEHHS
PBIOBI
CXOJCTBO U OTJIMYUSA CTPOCHMUS
BHYTPEHHUX OpraHoB
36MHOBOJIHBIX U PBIO
Bremnee  cTpoeHME  NTHLBL
CrtpoeHue nepbeB
o. Okocucrem | 5 JlemoHcTpanus KomnbrorepH
Bl oe
000pynoBaHU
e
Hroro 34
8 KJIACC (2 4 B Henes110; Bcero 68 u)

Ne Tema Komnuec | Yuer [IpakTnueckue u | Ucnons3oBanue
(mpebosanu | TBO paboueil | mabopaTopHbie pabOThHI 1 $poBoro u
e @IOC) 4acoB nporpam aHaJIOTOBOT'O

(mpebog | Mbl 000pyAOBaHUS

aue BOCIIUTA LEHTpa

@I'oC) | Hus €CTECTBEHHOHAYY
(mpebog HOU "
anue TEXHOJIOTMYECKON
DIocC, HaIMpaBJIECHHOCTEN
yuumolga «Touka pocra» /
em JETCKOTO
npozpam TEeXHOMapKa
My «KBanTopuym»
wKowl) (mpebosarue

@roc 2021)

1. BBegenne. | 2 Ypok N3yuenne CTPOEHMS | MUKpPOCKOIT
Hayxku, MOJArOTO | YBEJIUYUTENIbHBIX TPHOOPOB
M3y4Jarolue BKH
OpraHusm neTel K
qeJI0BEKa NEUCTBU

SIM B
yCIOBUS
X
pas3ianyuH
0T0 poja
Ype3BbIY
alHbBIX
CUTYyalu
178

Jlenn
coJmaap
HOCTH B
6oprbe ¢
TEPPOPH
3MOM.




2. IIpoucxoxn Mexnayn | JleMoHcTpanus KommnsrorepHoe
eHue apOIHBIN obopyoBaHue
4eJl0BeKa JI€Hb

Tonepan
THOCTH.

3. Brenenue. Bcemupn | JleMoHcTpanus Kommbroreproe
Hayxu, piii ieHb | JIaGopaTtopHas pabora | obopynoBanue,
H3y4aronie 00prObI | «3ydeHHE TKaHEH YEIOBEKa» | MUKPOIPENapaThl
OpraHus3m co

CIIn o
M.
MexnyH
apOaHBIN
JI€Hb
VHBaJIN]
OB.

4. OmnopHo- - Jlabopamopnas paboma Mopenu
JIBUTATEITHH BrisiBnenue ocobeHHoCTeM NO380HKO8 UNU UX
bIif ammapar CTPOEHUS IIO3BOHKOB. ugposvie

Ilpakmuueckasn paboma uz0bpadicenus
BrsiBnenue HapymeHus

OCaHKHU u HATAYHSI

MJIOCKOCTOTIHS

S. Buayrpenns JleHnn Jlabopamopuas paboma Mukpockor,

s poccuiic | CpaBHeHUE MuKponpenapam
cpena KoM MHUKPOCKOITMYECKOTO bl
opranusma HayKH. CTpOEHUS KPOBU

YeJI0BEKa U JISTYIIKH

6. Kposenocu - Ipakxmuueckas paboma. | cmenockon __uau
as u [Toacuer mynbca B pa3HbIX oamuux
numpaTtuye YCIOBUSX. Usmepenue | usmepenus
cKast apTepHalIbHOTO JaBJICHUS oasneHus
CUCTEMBbI

7. Jlpixanue - Ilpaxmuueckas paboma Hatunk

N3mepenue ’)KM3HEHHOHM | KHCIIOpoJa u
€MKOCTH JICTKHX. | YIJIEKHCIIOTO ras3a
JlpixaTenbHbIe TBUKCHUS

8. IIumeapen - JemoncTpanms pH | natuux pH
ue KEITYJI0YHOTO COKa (MOJETH)

9. Ob6men - JemoncTpanms KommnsrorepHoe
BEIIECTB obopynoBaHue
Y SHEPruu

10. Ypok JemoHcTpanys Jaruuk pH
[TokpoBHBIE OBbX (xoxa)

OpraHsbl. 1 wmaprta
Tepmopery -

JIALUA. OTKPBITH
Brigenenue e I13

11. Hepsnas - Jlabopamopnas paboma ugpposvie
cucrema H3zyuenue cmpoenusi | Mooenu

20JI0BHO20 MO32d




12. Anammzaro | 5 - Jlabopamopnas paboma JaTuuk YO
pHIL. N3yuenue crpoenus u paboThl | U3TyUYEHUS u
Opraunbl opraHa 3peHHUs OKpPY’KaroIllero

cBeTa

13. Bricmas ) - JeMmoHCcTpanms Kommbroreproe
HEpBHas 000opyi0BaHME
JESITENILHOC
Tb.

[ToBenenue.
[Tcuxuxka

14. DOHAOKPUHH | 2 - JemoHcTpanms KommnsrorepHoe
ast 00opyI0BaHME
cucrema

15. 5 - HemoncTparms KommsrorepHoe
Wunusuya 06opynoBaHue
JIBHOE
pazBuTHE
opranusma

16. Hrorosoe 2
MTOBTOPEHHUE
Bcero 68

9 KJIACC (2 yaca B Heaenio, Bcero 66 yacon)

Ne Tema Komnuec | Yuer [IpakTnueckue u | Mcnonp3oBaHue
(mpebosaHnu | TBO paboueii | 1abopaTopHbIE PaOOTHI nudpoBoro "
e @IOC) 4acoB porpam aHaJIOTOBOTO

(mpebos | MbI 000pyI0BaHUS

aue BOCITUTA LEHTpa

@I'OC) | Hus €CTECTBEHHOHAYYH
(mpebos on u
auue TEXHOJIOTHYEeCKOU
DIocC, HaIpaBJIECHHOCTEH
yuumolga «Touka pocray /
em JETCKOTO
npozpam TEeXHOIapKa
My «KBantopuym»
wKol) (mpebosarue

@roc 2021)

1. Beenenue 1 - - -

2. OcHoBBI 14 Ypok JlaGopaTopHas pabota. | Mukpockor,
LUTOJIOTUU noaroto | PaccmaTtpuBanue KJIETOK | MUKPOTIpENapaTsl

BKH pacTeHUM, KUBOTHBIX O]
JeTell K | MUKPOCKOIIOM.

JENCTBU

SIM B

YCIIOBHS

X

paziuyH

oro poja




Ype3BbIY

AHBIX
CUTYaIu
.
[enb
coJmaap
HOCTH B
6oproe ¢
TeppOpU
3MOM.
PasmHOXkeH | 5 Mexnyn | JemoHcTpauuu:  Moaenu- | Kounvromephoe
ue u apOJIHBIN | amNIuUIMKaI|H, o0bopydosanue
WHJIMBUIya JIEHb WUTIOCTPUPYIOIINE 3aKOHBI
JIBHOE Tonepan | HaclIeICTBEHHOCTH,
pazBuTHE THOCTU. | MEPEKpecT XpOMOCOM;
OpraHu3MOB pe3yiabTaTh OTIBITOB,
MOKA3bIBAIONINX  BJIMSIHUE
YCIOBUI cpenbl Ha
U3MEHYMBOCTh OPTaHU3MOB;
repOapHbIe MaTepuabl,
KOJUIEKIINH, MYJISDKH
TUOPUTHBIX, TIOJIUTIIIONTHBIX
pacTeHui.
JlaGopatopHblie paboThI:
Ornucanue (heHOTUTIOB
pacTeHuH. N3yuenne
MO (UKAITMOHHO N
U3MEHYUBOCTH u
MOCTPOEHUE BapHAIlMOHHON
KPHUBOM.
[TpakTrueckas paborta:
Pemenue TE€HETUYECKUX
3ajau.
OCHOBBI 16 BeemupH | JlemoncTparnust Kommnbroreproe
TCHETHUKH. BIi ICHBb o06opynoBaHue
O60pbOBI
co
CII1 o
M.
MexnyH
apOoaHBIN
JIEHb
WHBaJIN]
OB.
OcHoBBI 4 enb JemMoHcTpaimu: )kuBble | KomnberorepHoe
CEJIeKIIUU U poccHiic | pacTeHus, repOapHbie | 000pyIOBaHHE
OUOTEXHOJIO KOU SK3EMIUISPBI, MYIISIKH,
TUH. HayKH. TaOJIMIIbI, dororpaduu,
WJUTIOCTPUPYIOIINE
pe3yNbTaThl CENEKIIMOHHOM
paboTHI; MOPTPETHI

CCJICKIIMOHCPOB.




6. DBOJIIOLUOH | 8 - JlaboparopHas pabota. | Komnbrorepaoe

HOE Y4EHHE. Nzyuenne obopynoBaHue
MOP(HOJIOTHIECKOTO
KpHUTEpHS BUJIA.

7. Bo3HukHOB | 6 Ypok [IpakTnueckue paboTh KommnsrorepHoe
eHue u OBbX v CocraBienue CXeM | 000pyI0BaHKE
pasBuTHE 1 wmapra | nepegaun  BELECTB u
KU3HU  HA — SHEpruu (Luenei nuTaHus).
3emiie OTKpeITH | ¥ BoIsiBIeHHE THUTIOB

ell3 B3aUMOJCHCTBUS  pPa3HbIX
BHJIOB B KOHKPETHOU
JKOCUCTEME.
v U3ydeHne W OINHCAHUE
SKOCUCTEMBI CBOEH
MECTHOCTH.

v' Ananums u OIIEHKA
MOCJIENCTBUI IEATECILHOCTH
YeJ0BEKA B DKOCHCTEMaX,
COOCTBEHHBIX MOCTYNKOB Ha

JKUBBIE  OPraHU3MBI u

9KOCUCTEMBI.

8. B3anmocss3 | 12 - Hemonctpamun  paboT 1o | JlaT4nk MyTHOCTH,
u 3KOJIOTHH BI@XHOCTH,  pPH,
OpraHu3MOB YIJIEKUCIIOTO ra3a u
u KHCIIOPO/Ia)
OKPY>KaIoII]
el cpenpl.

Uroro 66

MarepuajbHO-TeXHHMYECKAas 0a3a
1. lludpossie mabopaTopus:

1) Hoyrbyx

2) JlaTumK TeMIlepaTypbl )KHUIKOCTH U rasa.

3) JIaT4MK OTHOCHTEIHHON BJIAYKHOCTH.

4) JIaT4MK OCBEIICHHOCTH.

5) JlaT4rK TEMIEPaTyphbl OKPYKAIOIICH
Cpelpl.

6) Jaruuk pH.
7) Muxkpockon (tudpoBas aymna).
2. latunky nudpoBbIX 1abopaTopuii Mo 6GMOIOTrKH, SKOJOTHH U (PU3H0IOTHI

‘NQ n/n ‘BI/IOHOFI/IH DKOJIOTHS du3noaorus




1 Braosicnocmu 6030yxa Braosicnocmu 6030yxa ApTepuasbHOTO JaBJICHUS
2 DeKmponposoouUMocmu DiekmponposooumMocmu [Tynbca
3 Ocsewénnocmu Ocsewenrnocmu Ocsewénnocmu
4 pH pH pH
5 Temnepamypwt  oxkpyxcaro-|Temnepamypol  oxpysrcaoweii Temnepamyper mena
weti cpeovl cpeovl
6 Hurtpar-nonos YacToTh! AbIXaHUA
7 XII0pUA-HOHOB VYckopeHns
8 3ByKa OKT
9 BitaxxHOCTH 1TOYBBI Cunel (3promerp)
10 Kucnopona
11 Ontryeckoi TWIOTHOCTH 525
HM (KOJIOPUMETD)
12 Ontrueckoit TuiotHocTH 470
HM (KOJIOpUMETD)
13 MyTHOCTH (TypOuIuMETp)
14 Oxkwcu yriepoaa
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