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PABOYASA ITIPOI'PAMMA YUYEBHOI'O IPEAMETA «BHOJIOI' 5D
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

Pabouass mporpamMmma 1o OMOJIOTMM OCHOBHOTO OOpa3oBaHMs pa3paboTaHa Ha OCHOBE
denepanbHOTO TrOCYIapCTBEHHOTO obpa3oBatenbHoro crangapra OOQO, o0pazoBaTenbHOMN
nporpammbl MBOY  «Cpennssi  oOmieoOpa3oBaTenpHas 1mkoja Ne » W aBTOPCKOM
IPOTPaMMBEI

MHHOACHUTEJIBHASA 3AIINCKA (peryJmnpyercs T0KaJIbHbIM AaKTOM IIKOJIbI)

Ilesi OCHOBHOI'O 00IIIEr0 OMOJOrHYECKOr0 00PA30BaAHUSA

buonornueckoe oOpazoBaHHe B OCHOBHOH IIKOJIE JOHKHO oOecreunTh (popMUpOBaHUE
OHMOJIOTUYECKON M SKOJIOTUYECKON TPAMOTHOCTH, PACHIMPEHHUE MPEICTaBICHUI 00 YHUKaJIbHBIX
OCOOCHHOCTSIX KHBOU MPUPOIBI, €€ MHOTO000Opa3uu U 3BOJIOIUH, YEIIOBEKE KaK OMOCOIMATBHOM
CYIIIECTBE, PA3BUTHUE KOMIIETCHIIMM B PENICHWHM MPAKTUUYECKUX 3a]ad, CBSI3aHHBIX C JKUBOU
MIPUPOION.

buonornueckoe oOpa3zoBaHue CHOCOOCTBYET (HOPMHUPOBAHHUIO Yy YYAIIUXCS CHCTEMBI
3HAaHMA KaK O >KHBOW TPHUPOJIE, TaAK M 00 OKPYXAIOIIEeM MHUPE B IIEJIOM, PACKPHIBAET POIIb
OMOJIOTHYECKON HAyKH B S3KOHOMUYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBA, BHOCUT OOJIBIION
BKJIaJl B ()OPMHUPOBAHNE HAYIHOTO MUPOBO33PCHUSI.

Ilean u 3axauu yueOHOro kypca (npeamera) «buoaorus»

OcBoenne yueOHOrO npenmera «bHOJIOTHs» HANPaBICHO HAa Pa3BUTUE y OOYYaIOLIUXCS
[IEHHOCTHOTO OTHOILIEHHS K 00BEKTaM >KUBOM MPUPOJbI, CO3aHUE YCIOBHM 11 (POPMUPOBAHUS
UHTEIJUICKTYaJbHBIX, TPAKIAHCKUX, KOMMYHHKAIIMOHHBIX, HH()OPMAIMOHHBIX KOMIIETCHITUH.
OOyuJatonuiecss OBJIAJNCIOT HAYYHBIMH METOAAMHU PEIICHHS] Pa3IUYHBIX TEOPETHYCCKHX U
NPaKTUYECKUX 3a]a4, YMCHUSIMHU (DOpPMyITUpOBaTH THIIOTE3bI, KOHCTPYHPOBATh, MPOBOIHUTH
SKCHICPUMCHTBI, OLUCHUBATL W AHAJIM3HUPOBATH INOJYUCHHBIC PC3YyJIbTAThl, COMOCTABJIATH HUX C
O6I>CKTI/IBHI>IMI/I peansIMU KU3HU.

VYuebnsiii mpeameT «bruoorus» cnoco0cTByeT (OPMUPOBAHHUIO Y OO YIAFOIITXCSI YMEHHS

0e30macHO HUCIOJIB30BaTh J1TA0OpAaTOpPHOE OOOpYAOBAaHHWE, B_TOM YMCJE C HMCIO0Jb30BAHHEM

1uppoBoro odopyaoBanus neHTpa «Touka pocTay / 1eTckoro Texnonapka «Kpanropuymy,

IIPOBOAMTH MCCIIEOBAHMSI, aHAIU3UPOBAThH MOIYUYEHHBIE PE3YJIbTAThl, IPEACTABIATh U HAYYHO
apryMEHTHUPOBATh NOJIYYEHHBIEC BBIBOIBI.

Nzyuenue npenmera «buonorus» B yactu (GopMHpOBaHUS y O0YyYarOIIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOAOB (HaOJroAeHUE, M3MEpPEHHE, SKCIECPUMEHT,

MO,Z[GJII/IpOBaHI/IC), OCBOCHHUSA TMPAKTUYCCKOr0 IMPUMCHCHUA HAYYHBIX 3HAHUM OCHOBAaHO Ha



MEXIPEAMETHBIX CBA3sX ¢ mpeametamu «Dusmka», «Xumusy, «['eorpadusy, «MatemaTukay,
«Oxonorusi», «OCHOBBI 0€30MaCHOCTH JKU3HEICATENbHOCTHY, «lcTopus», «Pycckuil s3bIk»,
«JInreparypa» u np.

MeToanyeckue moaXoAbl K NpenoJiaBaHui0 0MoJI0run

Kypc Owosormm Ha CTynmeHH OCHOBHOTO oOmmero oOpa3oBaHUs HampaBieH Ha
dbopMUpOBaHUE Y yUaITUXCS TPECTABICHUN 00 OTITUYUTEIHHBIX OCOOCHHOCTSIX YKUBOU MPUPOJIHI,
€€ MHOT000pa3uy U IBOJIIOIHH, YeJIOBEKe Kak OnoconunansHoM cyiectse. s hopmMupoBanus y
yyaluxcs OCHOB HAay4HOTO MHUPOBO33PEHHUS, PAa3BUTHS MHTEIUIEKTYalIbHBIX CIOCOOHOCTEH H
MIO3HABATENIBHBIX HMHTEPECOB, I103HABATEIbHOM, HPABCTBEHHOM W ACTETUYECKON KYIbTYpHI,
COXPAaHEHHS OKPYKAIOIIEH cpefbl U COOCTBEHHOTO 3/I0POBbsI B MPOIIECCE M3YyYEHUS OMOJIOTHUU
OCHOBHO€ BHUMaHUE JIOJKHO YAENSITHCS 3HAKOMCTBY YYAIIUXCSl C METOJaMU HAyYHOTO TTO3HAHUS
JKUBOM TMPUPOJBI, TOCTAaHOBKE IMpoOieM, TpeOyIomMX OT YYalluXcsl CaMOCTOSITEIbHON
JEATEIbHOCTH 0 MX Pa3pelIeHUI0. YCHEIIHO pPealn30BaTh IMOCTABJICHHbIE LEIM W 3aJa4u
BO3MOYKHO JIMIIb TPU HKCIOJIb30BAHUM METOAMYECKOM CHUCTEMbl, B OCHOBE KOTOPOW JEXKHUT
CHUCTEMHO-/ICSITEIbHOCTHBIM TOJXOJ M PAa3yMHO COYETAETCS IEIaroruueckoe YIpaBIICHHE C
WHULMATHBOW, IO3HABATEIbHONM AaKTUBHOCTBIO M CaMOCTOSITENIBHOCTBIO Yywammxcs. JlaHHas
cucTeMa JOJDKHA MPEIOCTaBIATh BO3MOXKHOCTh YUYHUTENIIO B KaXIOM KOHKPETHOM Ciydae
HaxOJUTh ONTHMAJIBHOE COOTHOLICHUE PENPOAYKTUBHOM M TBOPYECKOM I103HABATECIILHOU
JESTENIbHOCTH YUYaIIUXCs U MPU 3TOM JTOJKHA OBITh TOCUIIBHOM I y4allluXcsi ¥ He TpeOoBaTh
OOJBIIMX TPYNO3aTPAT OT YUUTEIIS.

BaxxupiM 3BEeHOM MeTOIMYECKOW cHucTeMbl oOOydeHus OWOJIOTMH [JOJDKHA CTaTh
KOJUIEKTUBHAS JESITELHOCTh YUaIUXCs, KOTOpas CIIOCOOCTBYET Pa3BUTHIO UX MO3HABATEIHHON
AKTUBHOCTH M CaMOCTOSITEIIBHOCTH, OKa3bIBaeT TOJOKUTEIBHOE BIHMSHHE Ha (OPMUPOBAHUE
MPUEMOB YMCTBEHHBIX JIEHCTBUM, YMEHUN CaMOCTOSITEIbHONW paboThl. OHa CYIIECTBEHHO M3MeE-
HSECT U XapakTep NEATEIbHOCTU YUYWTENs, YCWIIMBAs €ro BEIYILYIO pOJib KaK OpraHu3aropa u
PYKOBOJUTEIS y4eOHO-TTO3HABATEIBHON JACITETLHOCTH yUaIIUXCsl.

MECTO INIPEIMETA B YYEBHOM IIVIAHE:

1 yac Henes10 B 5-6 Ki1accax, 2 yaca B HeJeJIl0 B 7-9 kiaccax, 270 y4yeOHbIX 3aHATHSA

3a NATH JIeT 00y4YeHusl.

L INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUs YYEBHOI'O
MNPEAMETA «bHOJIOI USI»

OcBoenue yuebHoro mpeamera «buosorus» Ha ypoBHE OCHOBHOTO 0011eT0 0Opa30BaHMs
JOJI?KHO O6CCH€‘II/IBaTb AOCTHIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, MCTAITPCAMCTHBIX U IMTPECAMCTHBIX

00pa30BaTeNbHBIX PE3yAbTaTOB!



JINYHOCTHBIE PE3VJIbTATHI

ITaTpuoTr4ecKoe BOCIIUTAHUE:

. OTHONICHHE K OMOJIOTHH KaK K BaKHOW COCTaBISIONIEH KyIbTYpBI, TOPIOCTh 3a
BKJIaJI POCCHMCKUX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH.

I'paxxmanckoe BocmuTaHUE:

. FOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOH JEATENbHOCTU NPHU BBITOJIHEHUHU
UCCJIEI0BAHUI U MPOEKTOB, CTPEMIIEHHE K B3aMMOIIOHUMAHHIO U B3aMMOTIOMOIIIH.

JlyXOBHO-HPaBCTBEHHOE BOCTIUTAHUE:

. TOTOBHOCTb OLICHMBATh MOBEIECHUE U TIOCTYINKH C MO3UIIMA HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUUECKOU KYJIbTYPHI;

. MOHUMaHWE 3HAYUMOCTH HPABCTBEHHOTO AacleKTa JESTeIbHOCTH YeJIOBEKa B
MEIULINHE U OMOJIOTHH.

DcTeTHYecKoe BOCIIUTAHUE:

. MOHWMAaHUE POJIH OMOJIOTHH B (DOPMUPOBAHUH ICTETUYECKON KYIBTYPhI TUIHOCTH.

IleHHOCTH Hay4YHOrO MTO3HAHUS:

. OpHUEHTAIMsl Ha COBPEMEHHYIO CHCTEMY Hay4HbIX IPEICTaBICHUNH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKA C IPUPOTHOM U COITUATILHOM CPeIoi;

. MOHMMAaHUE pOJIM OWOJIOTMYECKOM Hayku B (OPMUPOBAHMHM HAYYHOTO
MHUPOBO33PEHHUS;

. pa3BUTHE HAy4yHOU JI0OOO03HATEIBHOCTH, HHTEpeca K OHOJIOTHYECKON Hayke,
HABBIKOB MCCIIEI0BATENbCKON e TeNbHOCTH. DOPMUPOBAHUE KYIBTYPbI 3JOPOBbSI:

. OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JIOPOBBIO M YCTAaHOBKA Ha 3[I0OPOBBINA 00pa3
KU3HU (3I0pPOBOE MHUTAHWE, COOIOCHUE TUTHEHUYECKUX MPABUI U HOPM, COaTaHCHPOBAHHBIN
PEeXUM 3aHATHH U OTIIbIXA, peryisipHas (Gu3nueckas akTUBHOCTb);

. OCO3HAHHE TIOCIEICTBUN W HENPHUATHE BPEIHBIX MPUBBIUEK (yHOTpebieHue
QJIKOTOJIsI, HAPKOTHUKOB, KypeHHE) U HWHBIX (opM Bpeaa it (PU3NIECKOTO W TMCUXUIECKOTO
3/10POBBS;

. coOrofieHre MpaBuil 0€30IaCHOCTH, B TOM YHUCJIE HABBIKK O€30M1aCHOTO MTOBEACHUS
B PUPOJHOM CpEE;

. cOPMHPOBAHHOCTh ~ HaBbIKa  pedUIeKCHH,  yIpaBlieHHE  COOCTBEHHBIM
HMOIIMOHAIIBHBIM COCTOSIHHEM.

TpynoBoe BOCIIUTaHUE:

. AaKTHBHOE YYacTHe B PELICHUM MPaKTUYECKUX 3ajad (B paMKax CeMbH, LIKOJIbI,
ropojia, Kpasi) OMOJIOTHYECKONH U IKOJOTUYECKOW HAMPABICHHOCTH, MHTEPEC K MPAKTHUECKOMY

U3y4EHHIO podeccHii, CBI3aHHBIX ¢ OUOIOTHEH.



DKOJIOTHYECKOE BOCITUTAHNE:

. OpUEHTAIMS Ha MPUMEHEHHE OWMOJOTMYECKHX 3HAHWW TpPU PEIICHUU 3a/ad B
o0JacT OKpYXKaromie Cpeibl;

. OCO3HAHUE PKOJOTUYECKUX TTPOOJIEM U MyTel WX PEIICHNUS,

. FOTOBHOCTh K YYacCTHIO B TMPAKTHYECKON JCATEIBHOCTH OKOJIOTHYECKOM
HaIpPaBJIECHHOCTH.

AnanTanus 00ydaromerocss K MU3MEHSIOMUMCST YCIOBUSM COIMAILHOM W TPHPOIHOM
Cpebl:

. aJZICKBaTHAs OIICHKA N3MEHSIOIINUXCS YCIIOBUIA,

. NPUHITHE PENICHUs (MHIUBUAYATbHOE, B TPYIIE) B U3MEHSIOIIUXCS YCIOBUSIX HA
OCHOBAHMU aHaJM3a OMOJOTHUYECKON HH(POPMAIIUH;

. IJJAHUPOBAHUE JCHCTBUM B HOBOW CHUTyallMM Ha OCHOBAaHUM 3HAHMM
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3VYJIbTATEI

YHHUBepcaJILHBIE IT03HABATEIbHEIE IENCTBUS

bazosvie nocuueckue oeticmsus.

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC PU3HAKU OMOJIOTHYECKUX OOBEKTOB
(siBIICHU);

. YCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KIaCCU(DUKAIMH  OUOIOTHYECKUX
00OBEKTOB (SIBJICHUH, TIPOIECCOB), OCHOBAaHMS JJIg OOOOIIECHUS W CpaBHEHUS, KPHUTCPUU
MPOBOAMMOIO aHAJIN3A;

. C y4€TOM MPEAJIOKEHHON OMONOTHYECKON 3a7aud BBISBIATH 3aKOHOMEPHOCTH
MPOTUBOPEUYMS B pacCMAaTPUBAEMBIX (akTaX W HAONIOACHUSX; MpeIyiaraTb KPUTEPUU IS
BBISBJICHUS 3aKOHOMEPHOCTEHN U MMPOTUBOPEUUI;

. BBIBJIATH JeUUUTH HMHDOpPMAlMM, MAHHBIX, HEOOXOMUMBIX MJIs pPELICHHS
MMOCTaBJICHHOM 3aJa4uM;

. BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC CBS3M TIPU U3YYCHHH OHOJIOTHYECKUX
SBJIGHUN W TMPOLIECCOB; JeNIaTh BBIBOJBI C HCIOJB30BAHHWEM JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH, (OPMYJIMPOBATH TUIIOTE3bI O B3aUMOCBS3SIX;

. CaMOCTOSITENIFHO BBIOMpaATh cHoco0 pemieHus yuyeOHOM Ouosiorndeckoil 3agauu
(cpaBHMBAaTh HECKOJIBKO BapHUaHTOB pEILIEHUs, BHIOMpaTh Haubojee MOAXOIAMUN C y4EToM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

. MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,

. (dopMynupoBaTh BOINPOCHL, (UKCUPYIOIIUE Pa3pblB  MEXIY peaJbHbIM H



JKeJlaTeIbHBIM COCTOSIHUEM CUTYalluH, OObEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh MCKOMOE U
JTAHHOE;

. dbopMupoBaTh  TUMOTE3y OO0  HCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

. MPOBOJMTH 110 CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY HAOJI0/IEHUE, HECTOKHBII
OMOJIOTUYECKHI JKCIIEPUMEHT, HEeOOJbIIOe HCCIeNIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
Ouonornyeckoro oObeKkTa (mpolecca) M3yYEHHs, MPUYHMHHO-CIECICTBEHHBIX CBs3ed W
3aBUCUMOCTEH OMOJIOTHUUECKUX 0OBEKTOB MEXTY COOOM;

. OLICHUBAaTh HAa NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMALMIO, MOJYYCHHYIO B
X0Jie HaOJIOJICHUS ¥ SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO  (pOopMynUpOBaTh OOOOIIEHHSI M BBIBOJABI IO pe3yibTaTaM
MPOBEAEHHOTO HAOIIOEHHS, IKCIIEPUMEHTA, BIaJeTh MHCTPYMEHTaMU OLEHKHU JOCTOBEPHOCTU
MOJTYYCHHBIX BBIBOJIOB M 000OIIIECHUI;

. IPOTHO3UPOBATh BO3MOXKHOE JajIbHElIIee pa3BUTHE OMOIOTHYECKHUX POLIECCOB U
WX MOCJIE/ICTBUS B aHAJIOTUYHBIX MU CXOAHBIX CUTYAIHSIX, & TAKXKE BBIIBUTATh TPEIIOIOKEHUS
00 UX pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c ungopmayueui:

. OPUMEHSATH PAa3JInYHbIE METObI, HHCTPYMEHTHI M 3allPOCHI MPHU MOUCKE U 0TOOpE
Ouonornyeckoi MHPOPMALUU MM JAaHHBIX U3 UCTOYHUKOB C YYETOM MPESIOKEHHON ydeOHOU
OHMOJIOTHYECKOH 3aauH;

. BbIOMpaTh,  aHaJIM3UPOBATh, CHCTEMAaTU3UPOBATb U  UHTEPIPETUPOBATH
OMoNIOTNYEeCKyI0 HHPOPMAIIUIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

. HAXOJIUTh CXOJHbIE apryMEHTHI (TIOATBEPKIAIOIINE UM OIPOBEPraroIire OJHY U
Ty K€ UJIeI0, BEPCHUIO) B PA3INYHBIX HH()POPMALIMOHHBIX UICTOYHHUKAX;

. CaMOCTOSITEIIbHO BEIOMPATh ONTUMANIbHYIO (hopMy TpeicTaBieHust HHGOPMAIH 1
WLTIOCTPUPOBATH peliacMble 3a7a4d HECIOKHBIMU CXeMaMH, AUarpaMMaMu, WHOU rpadukoi u
UX KOMOHMHALMSAMU;

. OLICHUBAaTh  HAAEKHOCTh OHMOJOTMYECKOW HMHPOpMAIMU IO  KPUTEPHSM,
MPEJIOKEHHBIM YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

. 3allOMMHAaTh W CHUCTEMAaTH3UpPOBaThb  OWOJOTHMYECKYI0  HH(OPMALHUIO.
YHuBepcanbHble KOMMYHHUKATHUBHBIE JEHCTBUSA

Obuwenue:

. BOCIPUHUMATh U (QOPMYIHpPOBATh CYKIEHHS, BbIpakaTb 3MOLUU B Ipoliecce
BBITTOJIHEHUS TPAKTHYECKUX U TAOOPAaTOPHBIX padoT;

. BBIpa)KaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX M MMChbMEHHBIX TEKCTaX;



. pacno3HaBaTh HeBepOajbHbIE CpelIcTBa OOILIEHUS, MOHMMAaTh 3HAuYCHUE
COLIMANILHBIX 3HAKOB, 3HATHh U PACIIO3HABATH MPEANOCHUIKH KOH(GIMKTHBIX CUTYAIllUi U CMATYAThH
KOH(JIMKTHI, BECTU NIEPETOBOPHI;

. NOHMMATh HAaMEPEeHUs JPYTUX, MPOSBIATh YBAXKHUTEIbHOE OTHOUIEHHE K
cobeceTHUKY U B KOpPEKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKECHHUS;

. B XOJI€ IMAJIOTa M/WIN JUCKYCCHH 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK1aeMOi
OMOJIOTHYECKOM TeMbI M BHICKA3bIBATh UCH, HAIlEJICHHBIC HA PELICHHE OMOJIIOTHYECKOH 3a1a4u 1
nojiepkaHue 0J1arokenaTeTbHOCTH OOIICHUS;

. COTIOCTABJISITh CBOM CYXACHUS C CYXKICHUSIMH JPYIMX Y4YaCTHHKOB Juasora,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

. nyOJIMYHO TPENICTABIATh PE3yJIbTaThl BBIIOJIHEHHOTO OHOJIOTMYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

. CaMOCTOSITENILHO BBIOUPATh (hOpPMAT BHICTYIUICHUS C yYETOM 3a/1a4 MPE3eHTAILUU U
0COOEHHOCTEH ayIMTOPHH U B COOTBETCTBUH C HUM COCTaBJISITh YCTHBIC U ITMCbMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM MJUTIOCTPATUBHBIX MaTEpHAIIOB.

Cosmecmuas oessmenbHOCHb (COMPYOHUYECMBO):

. MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHONW W WHAMBHUIYaJIbHOMI
paboThI PH pelIeHNH KOHKPETHOW OMOIOTHYEeCKOM

npobnemMbl, OOOCHOBBIBATH ~ HEOOXOIMMOCTh  NPUMEHEHHS  TIPYHNOBHIX  (opMm
B3aMMOJICHCTBUS TIPH PEIICHUHY TTOCTaBICHHOW Y4eOHOU 3a/1auu;

. MPUHUMATD 11€JIb COBMECTHON JI€ATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS IO
e JIOCTMXKEHHUIO: paclpeleNiaTh pPOJiH, IOrOBapUBATHCS, OOCYXKIATh IMPOLECC M Pe3yabTar
COBMECTHOH paboThl; yMeTh 000O0IIaTh MHEHHUS HECKOJBKHUX JIIOACH, MPOSBIATH T'OTOBHOCTD
PYKOBOJUTb, BBHITIOJIHATH OPYUYEHUS, TOAUUHATHCS;

. IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paboThl, OMpEAeNsiTh CBOIO poJib (C
y4€TOM MPEANOYTEHUH M BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aUMOJEHCTBUS), paclpeneisiTh
3aaud MEXJy 4WJICeHaMU KOMaHJbI, y4acTBOBAaTh B IPYMIOBBIX (hopmax paboTsl (00CyxkIeHus,
00MEH MHEHUSIMH, MO3TOBBIC IITYPMBbI U UHEIC);

. BBITMOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTATh KAUECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HAIMpaBJICHUIO ¥ KOOPJMHUPOBATH CBOM JICHCTBHS C IPYTMMHU YJICHAMU KOMAH/IbI;

. OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIMMH MNPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO c(hOPMYIHPOBAHHBIM YYACTHHUKAMU B3aUMOJIEHCTBHUS; CPAaBHUBATH PE3YJIbTaTh
C MCXOJIHOM 3a/1aueil U BKJIaJ Ka)XJ0ro 4jeHa KOMaHAbl B TOCTUXKEHUE PE3YJIbTAaTOB, Pa3deisiTh
cdepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTH K MPEAOCTABICHHUIO OTUETA Mepe]] TPYIIOH;

. OBJIAICTh CHUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JEHCTBHM, KOTOpas



o0ecrieynBaeT CPOPMHUPOBAHHOCTH COIMAIBHBIX HABBIKOB M HSMOIMOHAIBHOTO WHTEIUICKTA
oOydaromuxcs. Y HUBepcallbHbIE PETyISTUBHBIE AeiicTBUs CaMoopraHu3aIus:

. BBISIBJISITH MPOOJIEMBI JJIi PEUICHHsS] B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsX,
UCTIONB3Ysl OMOJIOTUYECKHE 3HAHMS,

. OPUEHTHPOBATHCS B PA3JIMYHBIX TOAXO0IaX MPUHATH peleHHH (MHIUBUIYabHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUIN TPYIIION);

. CaMOCTOSITENILHO COCTaBIISITh AJTOPUTM pEIIeHUs 3adadd (WM €ro 4YacTh),
BBIOMPATH CIIOCO0 peIIeHUs yueOHOM OMOJIOTHYECKON 3a/1aui ¢ YIETOM UMEIOITUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh MpeIaracMble BAPHAHTHI PEIICHUN;

. COCTaBIATh IUIAH JEWCTBUU (TUTAaH pealu3alliii HAMEUEHHOTO alTOpUTMa
pelieHus), KOPPEeKTUPOBATh MPEJIOKCHHBI aJITOPUTM C y4ETOM TIOJTYYCHHS HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 M3ydyaeMOM OMOJIOTHYECKOM OOBEKTE;

. JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pegrexcus):

. BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUN;

. JIaBaTh aJICKBATHYIO OIICHKY CUTYAIlUX U TpeajiaraTh IIaH e€ N3MECHEHMS,

. YYUTHIBATh KOHTEKCT M MPEIBUICTD TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IIPU
pemieHnn y4yeOHOW OMONOTMYECKON 3aJauu, aJanTHPOBaTh pEHICHHE K MEHSIOUUMCS
00CTOSTEILCTBAM;

. OOBSICHATh TIPUYMHBI JOCTIKCHHS (HETOCTH)KCHUS) PE3YJIbTATOB JCATEIBHOCTH,
JIaBaTh OIICHKY TNPUOOPETEHHOMY OIBITY, YMETh HAaXOAHWTh MO3WTUBHOE B MPOU3OMICAIICH
CUTYaIlUH;

. BHOCHTh KOPPEKTUBHI B JCSITENLHOCTH HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MEHUBIINXCS CUTYAIlHid, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYAHOCTEH;

. OILICHUBATh COOTBETCTBHE PE3YJIbTaTa IEJIA U YCIOBHSIM.

. OmoyuonanbHulll UHMeNNeKm:

° pas3iiniaTtb, HA3bBIBATHL U YIIPABJIATH COOCTBEHHBIMU OSMOIMsIMH HW OSMOLUAMU

. BBISIBIISITH M @HAJIM3UPOBATH MPUYNHBI AIMOITHIA;

. CTaBUTh ce0s Ha MECTO JPYroro 4YelioBeKa, MOHUMATh MOTHUBBI M HaMEPECHHS
Apyroro,

. pEeryIupoBaTh Croco0 BBIPAKEHUS SMOIIHA.

Ipunsmue cebs u Opyeux:

. OCO3HAHHO OTHOCHUTBHCS K IPYTOMY UEJIOBEKY, €r0 MHCHHIO;

. IPU3HABaTh CBOE MPaBO Ha OMIMOKY M TaKOeE K€ MPaBo JPyroro;



. OTKPBITOCTh Ce0€ U IPYTUM;

. 0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

. OBJIA/IETh CUCTEMON YHHBEPCAJIbHBIX yYEOHBIX PETYISTUBHBIX JEHCTBUHN, KOTOpas
obecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULMS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU (yHpaBieHHs CO0O0H, CaMOIUCIMILINHBI,
YCTOMYMBOTO MOBEICHHUS).

[MPEJJMETHBIE PE3VJIBTATBI

. XapaKTepu30BaTh OMOJIOTHIO KaK HayKy O JKMBOM IpUpPOAE; Ha3bIBaTh MPU3HAKU
KHBOT'0, CPAaBHUBATh OOBEKTHI JKUBOU U HEKUBOW IIPUPOIBI;

. NEPEYUCIISITh MCTOUYHUKU OMOJIOTMYECKMX 3HAHUH; XapaKTepH30BaTh 3HAYCHUE
OMOJIOTHYECKHUX 3HAHUH JUIsI COBPEMEHHOTO YelloBeKa; Mpoeccuu, CBsi3aHHbIe ¢ Ononorueit (4—
5);

. MPUBOAUTH IPUMEPHI BKJIaaa poccuiickux (B Tom umcie B. . Bepuanckuii, A. JI.
UmwxkeBckuil) u 3apyOexHbIX (B ToM uucie Apucrtorens, Teodpact, ['mnmokpar) yu€HBIX B
pa3BHUTHE OMOJIOTHUH;

. UMETh TPEACTaBICHUE O BAXXHEHIIMX OMOJIOIMYECKMX IPOLECCax U SBICHMSIX:
NUTAHUE, JAbIXaHUE, TPAHCIOPT BEUIECTB, pa3ApaXUMOCTb, POCT, pa3BUTHE, IBH)KEHHE,
Pa3MHOXKECHHE;

. NPUMEHATh OMOJIOTUYECKHE TEPMHMHBI U TOHATUSA (B TOM 4YHCIE: XUBBIE Tela,
OuoJI0T NS, KOOI U, LIUTOJIOT UL, aHATOMMSI, (PU3NOJIOTHS, OMOIOTnYecKas CUCTeMaTHKa, KJIeTKa,
TKaHb, OpI'aH, CUCTEMa OPraHOB, OPraHU3M, BUPYC, IBUKEHHE, TUTaHNE, POTOCUHTE3, JbIXaHUE,
BBIJICJIEHUE, DPA3IPa)KUMOCTh, POCT, Pa3sMHOXKEHHE, pa3BUTHE, cpeAa OOWTaHMs, MPUPOIHOE
cO00IIEeCTBO, MCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBMHU C TIOCTAaBICHHOW 3anadyeldl W B
KOHTEKCTE;

. pa3nuyath 110 BHEIIHEMY BUY (M300pa’keHHsIM), CXEMaM U OIUCAHUSM 105 /IepHbIE
U SiZICpHBIC OPTaHU3MBI, pa3jIMyHble OMOJIOTHYECKHE OOBEKTBHI: PAacTEHUs, KUBOTHBIX, T'PHOBI,
JUIIANHUKH, OaKTepUH; IPUPOIHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSI3U OPTaHU3MOB B
IPUPOJHOM U UCKYCCTBEHHOM COOOIIECTBaX; NpeacTaBuTenei (Gaopsl U (ayHbl IPUPOIHBIX 30H
3emiu; JaH A Tel IPUPOJHBIE U KYJIBTYPHBIE;

. IPOBOJUTH OIMUCAHUE OpraHu3Ma (pacTeHHs, KHUBOTHOIO) IO 3aJaHHOMY IIJIaHYy;
BBIJICJIATh CYIIECTBEHHBIC NMPU3HAKH CTPOCHUS U MPOIECCOB JKU3HEACATEILHOCTH OPTaHU3MOB,
XapaKTepu30BaTh OPraHU3MBbI KaK TeJla )KUBOM MPUPObI, IEPEUUCIATH OCOOEHHOCTU PacTEHUH,
KUBOTHBIX, 'PUOOB, JINIIAHUKOB, OAKTEPHUI U BUPYCOB;

. packpbIBaTh TOHATHE O cpele oOuTaHusd (BOAHOH, HA3eMHO-BO3-IYyLIHOMH,

NOYBEHHOM, BHYTPHOPTaHU3MEHHOH ), YCIOBUSAX CpPeIbl OOUTAHUS;



. IPUBOJIUTH MPUMEPHI, XapaKTEepHU3YIOLIME MPUCIIOCOOIEHHOCTh OPraHHW3MOB K
cpene oOuTaHus, B3aUMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

. BBIJICTISITH OTJIMYUTEIbHBIE MPU3HAKU MPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

. apryMEeHTUpPOBaTh OCHOBHbBIE TpaBUjia IOBEJCHUS YeEJIOBEKa B MPUPOJE H
OOBSACHATH 3HAUEHUE MPUPOTOOXPAHHON AESATENbHOCTH YeJIOBEKa; aHAIU3UPOBATh INI00ATbHBIE
HKOJIOTHUECKHUE MPOOIIEMBL;

. PacKpbIBaTh POJIb OMOJIOTHH B MMPAKTUIECKOU JESITETLHOCTH YEIIOBEKA;

. JEMOHCTPUPOBaTh HAa KOHKPETHBIX MpHUMepax CBA3b 3HAHUI OHOJOTHMU CO
3HAHUSAMU [0 MaTeMaTHKe, MPEIMETOB T'YMaHUTAPHOTO [IUKJIA, Pa3JIMYHBIMU BHIaMU UCKYCCTBA,

. BBINOJIHATH TPAaKTHYECKHE pPabOThl (MOMCK HHPOPMALUU C HCHOIb30BAHUEM
Pa3TUYHBIX UCTOYHUKOB; OMUCAHUE OpraHU3Ma 110 33JaHHOMY IUTaHy) U JTaOOpaTopHbIE paObOThI
(paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C Pa3JINYHBIMU CIIOCOOAMH U3MEPEHUS U CPABHEHHU S KUBBIX
00BEKTOB);

. NPUMEHSTh MeETOAbl Ouonoruu (HaOmIOAeHHe, OmucaHue, Kiaccuukarms,
U3MEpEHUe, OKCICPUMEHT): TPOBOAWTH HAONIONCHUS 3a OpraHW3MaMH, OMUCHIBATH
Ouonoruueckre 0ObEKThI, MPOLIECCHI U SBJICHUS; BBIMOIHITh OMOJIOTHYECKUI PUCYHOK U U3MeEpe-
HHE OMOJOIMYECKUX 00BEKTOB;

. BJIQ/IeTh NpréMaMu pabOTHI C YO, CBETOBBIM U U(PPOBBIM MUKPOCKOIIAMH TIPH
paccMaTpuBaHUU OMOJOTHYECKHX O0BEKTOB;

. co0Jro1aTh NMpaBuiia 6€30MacHOro Tpyaa Mpu padboTe ¢ y4eOHBIM U JIa00OPATOPHBIM
o0opy/soBaHHEM, XHMUYECKOW MOCYAOH B COOTBETCTBHUM C HMHCTPYKIMSIMH Ha YpPOKE, BO
BHEYPOUYHOU AEATEIbHOCTH;

. UCIIONIb30BAaTh TIPU BBHIMIOJHEHUHM YYE€OHBIX 3aJaHW  HAyYHO-TIOMYJISPHYIO
JUTepaTypy 1o OMOJIOruU, CIIpaBOYHbIE MaTepualbl, pecypchl HTepHeTa;

. CO3/1aBaTh MMMCbMEHHBIE U YCTHBIE COOOIIEHNUS, TPAMOTHO UCIIOJIb3Ys TOHSITUHHBII
anmapar u3y4aeMoro pasjesa OHOJIOTHH.

. XapaKTepu30BaTh OOTAaHHWKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3leNbl U CBSI3H C
JIPYTMMU HayKaMU M TEXHUKOII;

. MPUBOANTH MPUMEPHI BKIaga poccuiickux (B Tom umcie B. B. Jlokydaes, K. A.
Tumupszes, C. I'. HaBamun) u 3apydexHbix y4éueix (B Tom umcie P. I'yk, M. Mansnuru) B
pa3BHUTHE HAYK O PACTCHUSX;

. MPUMEHATh OWOJIOTUYECKHE TEPMHUHBI W TOHATHS (B TOM uuncie: OOoTaHUWKa,
pacTUTenbHas KJETKa, pacTUTelIbHas TKaHb, OpraHbl pacTEeHUI, CHCTEMa OpPraHOB PACTEHHS:
KOpEHb, TOOEr TOYKa, JIMCT, BUJOU3MEHEHHBIC OPraHbl, IBETOK, IUIOMA, CEMsl, PACTUTEIHHBIN

OpraHu3M, MUHEpaIbHOE MUTAaHUE, POTOCHHTE3, IbIXaHUE, POCT, pa3BUTHE, PA3MHOKEHUE, KIIOH,



pa3apa’kuMOCTh) B COOTBETCTBUU C IMOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

. ONKCBHIBATh CTPOEHHE U JKU3HEAEATEIILHOCTh PACTUTENIBHOTO OpraHm3Ma (Ha
pUMepe MOKPHITOCEMEHHBIX WJIM I[BETKOBBIX): MOTJIOIIEHUE BOJABl U MHUHEpAIbHOE MHUTAHHE,
doTocuHTE3, ABIXaHHE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOXKEHUE, Pa3BUTHUE; CBSI3b CTPOEHUS
BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PACTEHUH C UX (QYHKIUSIMHU;

. pa3nuyaTh M OIMUCHIBaTh JKHUBBIE W TepOapHBIC HK3EMIUIAPHl pPAcTEHUH IO
3aJaHHOMY IIJIaHy, YaCTH PAaCTCHUH 110 N300paKEHUAM, CXeMaM, MOAEIISIM, MYJIsKaM, pesibeHbIM
Ta0IMIIaM;

. XapaKTepu30BaTh MPU3HAKK PACTEHHM, YPOBHH OpraHU3allMU PaCTUTEIHLHOTO
OpraHu3Ma, YacTU PACTCHHI: KJIETKH, TKAaHH, OPraHbl, CACTEMbl OPTaHOB, OPTaHU3M;

. CpaBHUBATh PAaCTUTENIbHBIC TKAHU U OPTaHbl PACTCHUN MEKIY COOOM;

. BBITIOJIHATh TIPaKTUYECKWEe U JabopaTopHble paboThl 1o Mopdojorun u
duznonoruu pacTeHWii, B TOM 4Yucie paboOThl C MHKPOCKOIIOM C TOCTOSIHHBIMU
(puxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MMKpOIIpENapaTaMu, HcCCIel0BaTeIbCKiue paboThl ¢
UCIIOJIb30BaHUEM MTPHOOPOB U MHCTPYMEHTOB 1M (PPOBOI TabopaTopuy;

. XapaKTepU30BaTh MPOLIECCHI KUZHEIEATEIHHOCTH PACTEHUI: MOTJIOEHUE BOIbI 1
MUHEpaJbHOE NHUTaHuE, (OTOCUHTE3, ABIXaHHE, POCT, PAa3BUTHUE, CIOCOOBI €CTECTBEHHOIO W
UCKYCCTBEHHOTO BETETAaTUBHOTO PAa3MHOKEHUs; CEMEHHOE pa3MHOXKEHHE (Ha mpumMepe
HNOKPBITOCEMEHHBIX,, MJIN I[BETKOBBIX);

. BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM M (QYHKIUSIMHU
TKaHEW ¥ OpraHOB PACTEHUH, CTPOCHUEM U KU3HEJEATEIIbHOCTHIO PACTEHU;

. KJIaccu(UIIUPOBATh PACTEHHS U MX YAaCTH 110 pa3HbIM OCHOBAHUSIM;

. OOBSICHATH POJIb PACTEHUH B PUPOE U KU3HH YEIOBEKa: 3HaUeHHE (POTOCUHTE3a
B MPUPOJIE U B KU3HU YEJIOBEKA; OMOJIOTUYECKOE U XO3SHUCTBEHHOE 3HAYeHHE BUIOU3MEHEHHBIX

HO6CFOB; XO3HCTBEHHOE 3HAUYCHNUE BET€TaTHBHOT'O PA3MHOXKCHUA,

® IMPUMCHATH MMOJTYYCHHBIC 3HAHUSA JIA BbIpAIIUBAHUA U PA3MHOKCHHUA KYJIbTYPHBIX
pacTeHui;
. UCIOJIb30BaTh METOJbl OMOJIOTMU: TMPOBOAMTH HAONIONEHHS 33 PACTCHUSMHU,

OITMCHIBATh PACTEHHUS U UX YACTH, CTABUTH MPOCTEUIIINE OMOIOTHYECKHE OTBITH M 3KCIICPUMEHTHI;
. co0uro1aTh MpaBuiia 6€30MacHOro Tpy/aa MpH padoTe ¢ yueOHbIM U JAOOPaTOPHBIM
000pyIOBaHUEM, XMMHUYECKOH IMOCYI0il B COOTBETCTBHM C HWHCTPYKLUMSMU Ha YpPOKE U BO
BHEYPOUYHOH JICSITENbHOCTH;
. JIEMOHCTPUPOBATh Ha KOHKPETHBIX TPUMEPAX CBs3b 3HAHUH OHOJIOTHH CO

3HaHUAMHU II0 MAaTEMATUKCEC, reorpaq)pm, TCXHOJIOTMM H BJIaACTHb HpI/IéMaMI/I pa6OTI>I C



Oouosornueckoit nHMopmarmei: GopMyITHpOBaTh OCHOBAHUS JIJIsl M3BJICUCHUS M 00OOIICHUS WH-
dopmanuu U3 IByX HCTOYHHKOB; MPEOOPA30BBIBATH HH(POPMAIIMIO M3 OJTHOW 3HAKOBOM CHCTEMBI
B JIPYTYIO,

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHNUS, TPAMOTHO UCIIOJIb3Ys TOHSITUHHBII
anmapar U3y4aeMoro pasjesa OuoJIOTHH.

. XapaKTepu30BaTh  MPHUHIMIBI  KIACCU(PUKAIMKU  PACTCHUM,  OCHOBHBIE
CUCTEeMATUYECKHE TPYIIBl pPacTeHUH (BOAOPOCITH, MXH, IUIAyHBbI, XBOIIW, MANOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE WU IIBETKOBBIE);

. MPUBOAUTH MPUMEPHI BKJIaaa poccuiickux (B Tom ymcie H. 1. BaBumos, 1. B.
MuuypuH) u 3apyoexHnsix (B Tom uucie K. Jlunneii, JI. [lactep) y4€HbIX B pa3BUTHE HAyK O
pacTeHusIX, Tpudax, JIMIIAHHUKAX, OAKTePUSX;

. MPUMEHATh OWOJIOTUYECKHE TEPMHUHBI W TOHATHS (B TOM uucie: OoTaHUWKa,
9KOJIOTHSl PACTeHMM, MHKOJIOTHS, OaKTepHOJIOTHS, CHCTEMaTHKa, LAapCTBO, OTHEN, KJjacc,
CEMEICTBO, pOJI, BUJI, )KU3HEHHAs (hopMa pacTeHHIA, cpefia 0OUTaHUsl, pACTUTEIHLHOE COOOIIECTBO,
BBICIIME PACTCHUS, HU3IIUE PACTEHHs, CIIOPOBBIE PACTECHHUS, CEMEHHbBIC PACTEHHsI, BOJOPOCIIH,
MXH, IUIayHBI, XBOIIHM, MAlOPOTHUKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE, OaKTepuu, IpUOBL,
JUTIAHUKNA) B COOTBETCTBUHU C TTOCTABJICHHOM 3a7a4eii U B KOHTEKCTE;

. pa3nuYaTh W OINKCHIBATh JKUBBIE U TrepOapHble SK3EMIUIIPHI PACTECHHUH, YacTh
pacTteHuil o M300paXEHUSIM, CXeMaM, MOJEISIM, MYJIshKaM, pelbedHBIM TabauIaM; rpudsl 1o
M300paKECHUSIM, CXeMaM, MyJIshKaM; OaKTepUH TT0 H300paKEHUSM;

. BBISIBJISITH IIPU3HAKU KJIACCOB TOKPHITOCEMEHHBIX WM IIBETKOBBIX, CEMEWCTB
JIBYJIOJIBHBIX U OJTHOJOJBHBIX PACTCHHIA,

. OTIpeNeNATh CHUCTEMAaTHYECKOE IIOJIOKEHHE PpACTUTENBHOTO OpraHusma (Ha
IpUMepe MOKPHITOCEMEHHBIX, UJTU LIBETKOBBIX ) C IOMOIIbIO OMPEAETUTENbHON KapTOUKH;

. BBIMOJHATH MPAaKTUUYECKHE M J1a0OopaTOpHbIe pabOThl MO CHUCTEMAaTUKE PAaCcTEHUM,
MHUKOJIOTUM W MHKpPOOMOJIOTHMHM, B TOM 4HCIE€ pPabOTHI C MHUKPOCKOIOM C MOCTOSHHBIMH
(puxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MMKpOIIpENapaTaMu, HcCclIeloBaTeIbCcKiue paboThl ¢
WCITOJIb30BaHUEM MMPUOOPOB U MHCTPYMEHTOB IU(PpOBOH 1abopaTopuu;

. BBIJICTISATH CYLIECTBEHHBIE MMPU3HAKU CTPOCHUS U KU3ZHEIEATEIILHOCTH PAacTEHU,
OakTepuii, TpUOOB, JIUIITAHIKOB,;

. MPEeIMETOB TYMAHUTAPHOTO IUKJIA, PA3IMYHBIMU BUJAMH UCKYCCTBA;

. MIPOBOAMTH OMMCAHKME U CPABHUBATH MEXKIY CO00I pacTeHus, TpUObI, TUIIAMHUKH,
OaxkTepuu Mo 3a/JaHHOMY IUIaHY; JIeJaTh BbIBOJIbI HA OCHOBE CPABHEHUS;

. OIKCHIBATH YCIOKHEHNE OPTaHU3alluU PACTEHHUH B X0/1€ SBOJIIOLUH PACTUTEIHLHOTO

Mupa Ha 3eMJIe;



. BBISIBJISITH YEPThl IPUCIIOCOOJICEHHOCTH PAcTeHUN K cpele OOuTaHMs, 3HAYCHHE
IKOJIOTHYECKUX (PaKTOPOB JIJIsl pACTEHUM;

. XapaKTepU30BaTh PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE W IOCTYIMATEIbHBIC
M3MEHEHHUS PACTUTEIbHBIX COOOIIECTB, PACTUTENBLHOCTD (PACTUTEIbHBIN TOKPOB) MPUPOIHBIX 30H
3emin;

. MPUBOIUTH MPUMEPHI KYIbTYPHBIX PACTCHHN M MX 3HAYCHHE B JKU3HH UYEIOBEKQ,
MOHUMATh IPUYMHBI U 3HATH MEPHI OXPaHbI PACTUTEIHLHOTO MHUPa 3eMJIH;

. pacKpbIBaTh pOJIb pPACTEHUU, TPUOOB, JIMIIAWHUKOB, OAKTEpPH B MPHUPOIHBIX
COO0O0IIIEeCTBAX, B XO3IHCTBEHHON AEATEILHOCTH YEI0BEKA M €r0 MOBCEIHEBHOM KU3HMU;

. JEMOHCTPUPOBATh HAa KOHKPETHBIX MpUMEpax CBA3b 3HAHUN OHOJIOTHUU CO
3HAHUSIMH 110 MareMaruke, (u3uke, reorpaduu, TEXHOJOTHH, JUTEpaType, U TEXHOJIOTHH,
PEeIMETOB I'YMaHUTAPHOTO LIUKJIA, pa3IMYHBIMU BUAAMU HCKYCCTBA;

. UCIIOJIb30BaTh METOJbl OHOJOTHHU: MPOBOJIUTH HAOIIOJAEHHUS 3a PpaCTCHHSIMH,
OakTepusMu, rpubamu, JUIIAHHUKAMU, OMUCHIBATh MX; CTaBUTh MPOCTEUIINE OMOIOTHYECKUE
OTIBITHI U DKCIIEPUMEHTHI;

. co0Jro1aTh NMpaBuiia 6€30MacHOro Tpyaa Mpu padboTe ¢ y4eOHBIM U JIA00PATOPHBIM
000opy/s0BaHHEM, XUMHUYECKOW MOCYAOH B COOTBETCTBUM C HHCTPYKLUMSIMH Ha YPOKE U BO
BHEYPOUYHOU AEATEIbHOCTH;

. BJIaJeTh NpuémamMu paboTsl ¢ OHojormueckord HMHpopmMarme: GopMyIupoBaTh
OCHOBaHUS JUIsl M3BJICUCHUS U 0000mIeHNsT MHPOPMAIMK M3 HECKOJIbKHX (2—3) MCTOYHUKOB;
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh MUCbMEHHBIC U YCTHBIC COOOIIEHUS, TPAMOTHO UCIIOJIb3Ys TOHSITHIHBII
anmapar u3y4aeMoro paszenia OMOJIOrHH, COMTPOBOXK/IATh BRICTYILICHUE MPE3CHTAIUuEl ¢ yu4EToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

. XapaKTepu30BaTh 300J0THI0 KaK OMOJIOTMYECKyl0 HayKy, e€ pas3zeiibl U CBS3b C
JIPYTUMH HayKaMU ¥ TEXHUKOIM;

. XapaKTepU30BaTh TMPHUHIIMIBI KIACCU(PUKALIUNA >KABOTHBIX, BUJ KaK OCHOBHYIO
CUCTEMAaTUYECKYI0 KaTerOpUI0, OCHOBHBIE CUCTEMATUYECKUE TPYIIbl KUBOTHBIX (IIPOCTEHIIINE,
KHILIEYHOIOJIOCTHBIE, IJIOCKHE, KPYyIjble M KOJIbYaThle YEpBU; WICHHWCTOHOTHE, MOJLIIOCKH,
XOpJIOBBIE);

. NPUBOIUTH IPUMEPHI BKJIaa poccuiickux (B Tom uncie A. O. Kosanesckuit, K. 1.
Cxkps6uH) 1 3apyOexHbIX (B ToM uncie A. Jleenryk, XK. KioBwe, D. ['ekkenb) yu€HbIX B pa3BUTHE
HayK O )KMBOTHBIX;

. NPUMEHSTh OHMOJOTHMYECKHE TEPMUHBI W TOHATHS (B TOM 4YHCIE: 300JIOTHS,

9KOJIOT'UA )KUBOTHBIX, 9TOJIOTUA, ITAJICO300J10TUd, CUCTECMAaTHUKa, HapCTBO, TUIT, OTPAM, CCMGI\/'ICTBO,



pon, BUI, )KUBOTHAs KJIE€TKa, )KUBOTHAsI TKaHb, OPraH )KUBOTHOTO, CHCTEMbI OPTaHOB >KMUBOTHOTO,
KHUBOTHBIN OpraHu3M, IUTAHKE, IbIXaHUE, POCT, Pa3BUTHE, KPOBOOOpAIlIeHUE, BBIICIICHHE, OTI0pa,
JBIDKEHUE, Pa3MHOKEHHE, TAPTEHOTeHE3, Pa3IpakuMOCTh, pe(piIeKc, OpraHsl 4yBCTB, IOBEICHUE,
cpena oOWTaHMS, MPUPOTHOE COOOIIECTBO) B COOTBETCTBUU C TOCTABICHHOW 3amavyel U B
KOHTEKCTE;

. pacKkpbiBaTh OOINKME TMPU3HAKH >KMBOTHBIX, YPOBHU OpPraHHU3aIUU KHUBOTHOTO
OpraHu3Ma: KJIETKH, TKAaHH, OPTaHbl, CACTEMbI OPTaHOB, OPTaHU3M;

. CPaBHMBATbh KUBOTHBIE TKAHU M OPTraHbl )KUBOTHBIX MEXAY COOOI;

. ONKCHIBATh CTPOCHHE U KHU3HEAESITEIbHOCTh XUBOTHOI'O OpraHHM3Ma: OIMOpy H
JBIDKEHUE, TUTaHUE U TUILEBApEHUE, IbIXaHNUE U TPAHCIIOPT BEIIECTB, BBIICICHUE, PETYIISAIIUIO U
NOBEJICHHE, POCT, PA3MHOKCHHE U PAa3BUTHE;

. XapaKTepu30BaTh MPOLIECCHl  JKU3HENEATEIbHOCTH  KUBOTHBIX  HM3y4YaeMBIX
CUCTEeMAaTUYECKUX TPYMI: IBUKEHHE, MUTAHHWE, JbIXaHWE, TPAHCIOPT BEIIECTB, BBIJIEICHUE,
peryisiuio, MoBeieHNe, POCT, Pa3BUTHE, PA3MHOXKCHUE;

. BBISIBIISITh MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTY CTPOCHHUEM,
KU3ZHEJEATEIIbHOCTBIO U CPeIoi OOUTaHUS )KUBOTHBIX U3y4aeMbIX CHCTEMAaTHYECKUX TPYIIIL,

. pa3nuyaTh M ONHUCHIBATH JKUBOTHBIX, M3y4aeMBIX CHCTEMAaTHYECKUX TpYIIIL,
OTJIebHBIC OPTAHbI U CUCTEMBI OPTaHOB 110 CXEMaM, MOJAEIISIM, MYJIsKaM, pelbe()HBIM TaOIInIIaM;
NPOCTEUIINX — IO N300paKEHHSIM;

. BBISIBJISITH MPU3HAKK KJIACCOB YWIEHHUCTOHOTUX U XOPJIOBBIX; OTPSA0B HACEKOMBIX U
MJIEKOTIUTAIOIIHUX;

. BBITOJIHATH NMPAKTHUYECKUE U JJabopaTopHbIE pabOTHI 10 MOP(HOIOTHH, aHATOMHUH,
(U3UOTOTHH U TOBEIEHHUIO )KUBOTHBIX, B TOM YHUCIIE PaOOTHl ¢ MUKPOCKOIIOM C HOCTOSTHHBIMU
(pukcpoBaHHBIMH) M BPEMEHHBIMH MHKPOTMpENapaTaMu, WCCIIeI0BAaTEIbLCKHE pPaboThl ¢
WCITOJIb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB ITU(PpoBOH 1aboparopuu meHTpa «Touka pocTtay /
JIETCKOTO TexHomapka «KBaHTopuym»;

. CpPaBHHMBATh IMPEACTABUTENCH OTIEIHHBIX CUCTEMATHYECKHX TPYII KMBOTHBIX U
JIeN1aTh BBIBOJIbI HA OCHOBE CPAaBHEHUS;

. KJIaCCU(UIIUPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEH CTPOCHUS;

. OIKCHIBATH YCIOXKHEHUE OPTraHU3aIMM XUBOTHBIX B XOJI€ 3BOJIOLUU KUBOTHOTO
Mupa Ha 3eMJIe;

. BBISIBJISITH YEPThI MPUCTIOCOOIEHHOCTH XKMBOTHBIX K Cpelle OOMTaHMs, 3HaUCHHE
9KOJIOTHYECKUX (PaKTOPOB JJIsl 5)KUBOTHBIX;

. BBISIBJISITH B3aUMOCBSI3U )KHBOTHBIX B IPUPOIHBIX COOOIIECTBAX, [IEMU MTUTAHNUS;

° YCTaHaBJIMBATh B3aMMOCBA3H KUBOTHBIX C PAaCTCHUSAMM, FpI/I6aMI/I, JIMIIaHHUKaMHU



1 OaKTEepPHUsSIMU B PUPOIHBIX COOOIIECTBAX;

. XapaKTepU30BaTh JKUBOTHBIX MPUPOHBIX 30H 3eMJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacrpocTpaHeHHsI )KUBOTHBIX I10 MJIAHETE;

. pacKpbIBaTh POJIb KUBOTHBIX B IPUPOTHBIX COOOLIECTBAX;

. pacKpbIBaTh PoJib JOMAIIHUX W HENPOIYKTUBHBIX KUBOTHBIX B KHM3HH YEJIOBEKA;
POJIb IPOMBICIIOBBIX KMBOTHBIX B XO3IHCTBECHHOH AEATEIBHOCTH YEJIOBEKA U €ro MOBCETHEBHOM
XKHU3HHU; OOBSACHATH 3HAYCHNE )KUBOTHBIX B IIPUPOJIE U KU3HU YEIOBEKA,;

. NIOHUMAaTh IPUYUHBI ¥ 3HaTh MEPBl OXPaHbl )KUBOTHOI'O MHpa 3eMIIu;

. JEMOHCTPUPOBAaTh Ha KOHKPETHBIX IPHUMEpax CBA3b 3HAHUM OWOJOTHHM CO
3HAHUSMH IO MaTeMaTHKe, PU3UKe, XUMUH, Teorpaduu, TEXHOJIOTUH, TPEAMETOB T'YMaHUTAPHOTO
IIUKJIOB, Pa3JIMYHBIMHU BHJIAMH UCKYCCTBA;

. UCIOJIb30BaTh METOJbl OMOJIOTMH: IPOBOAUTH HAOJIOJEHHS 32 JKUBOTHBIMHU,
OINUCBIBATH KHUBOTHBIX, UX OPraHbl U CUCTEMbl OPIaHOB; CTABUTh IMPOCTEHIINE OMOIOrHMYECKHE
OTIBITHI U HKCIIEPUMEHTHI;

. co0uro1aTh MpaBuiia 6€30MacHOro Tpy/aa MpH padoTe ¢ yueOHbIM U JJAOOPaTOPHBIM
000py0BaHUEM, XMMHUYECKOH IMOCYI0i B COOTBETCTBMM C WHCTPYKLHSMHU Ha YpOKE U BO
BHEYPOYHOM eATEIbHOCTH;

. BJIafeTh NpuémamMu paboTsl ¢ OMojormyeckord HMHQopmMarmei: GopMyIupoBaTh
OCHOBaHHUA JJIsi M3BJICUCHUA M 00001IeHUS MHPOPMALUU U3 HECKOJIBKUX (3—4) MCTOYHUKOB;
peoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh NMCbMEHHBIE U YCTHBIE COOOLIEHUS, TPAMOTHO MCIIOJIb3YsI MOHSITUHHBIN
anmapar u3y4yaemoro paszesna OMOJIOTHH, COTPOBOXKIATh BRICTYIUICHHUE Mpe3eHTaluel ¢ yaéToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

. XapakTepu30BaTh HAYKHU O 4YEJIOBEKE (AHTPOMOJIOTHIO, AaHATOMHUIO, (PU3HOJIOTHIO,
MEIUIUHY, TUTHEHY, SKOJIOTHI0 UYeJIOBEKa, IMCUXOJIOTHI0) U UX CBSI3M C JPYTMMU HayKaMu U
TEXHHKOM;

. OOBSICHATH TMOJIOKEHHE 4YelloBeKa B CHUCTEME OpPraHWYecKOro MHpa, €ro
IPOMCXOXKACHUE; OTIMYMS 4YelloOBeKa OT JKUBOTHBIX; IPUCHOCOONEHHOCTh K Pa3INYHbIM
9KOJIOTUYECKUM (hakTopaM (4YeloBeYEeCKHEe pachl M aJalTUBHBIE THUIBI JIOAEH); POJACTBO Ye-
JIOBEYECKHX pac;

. NPUBOJUTH MPUMEpPHI BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, U. I1.
[TaBmoB, 1. 1. MeunukoB, A. A. Yxtomckuii, I1. K. AHOXWH) 1 3apyOeXHBIX (B TOM 4ucie Y.
I'apeit, K. bepnap, JI. Ilacrep, Y. J[lapBuH) yd4€HBIX B pa3BUTHE NPEICTABICHUA O
IPOMCXOXKACHUH, CTPOCHUH, )KU3HEACATEIbHOCTH, IIOBEICHNH, SKOJIOTUH YEJIOBEKA;

° IMPUMCHATH OMOJIOTHYECKHUE TCPMUHBI W TIOHATUA (B TOM 4YHCIIC: IHUTOJOIHA,



THCTOJIOTHS, aHATOMUS YEJIOBEKA, (PM3MOJIOTHS YeJOBEKa, TUTHEHA, aHTPOIOJIOTHUs, HKOJIOTHUS
YeoBeKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OPraHOB, TUTaHUE, AbIXaHUE, KPOBOOOpalieHue, 00MeH
BEIIECTB M IMpEBpallleHUEe SHEPrHM, JBWKEHHE, BBIICICHHE, POCT, Pa3BUTHE, IOBEJICHHE,
Pa3sMHOKEHHE, Pa3IpaXMMOCTh, PETYIALUSA, TOMEOCTa3, BHYTPEHHSS Cpeaa, MMMYHHUTET) B
COOTBETCTBUHU C ITIOCTABJIICHHOM 3a/1a4€il U B KOHTEKCTE;

. OPOBOIUTH OIMCAHHWE [0 BHEIIHEMY BHIY (M300pakeHHIO), CXeMaM OOLINX
NPU3HAKOB OpraHu3Ma 4eJOBeKa, YPOBHEH €ro opraHu3aluu: KIETKU, TKaHU, OPTaHbl, CHCTEMbI
OpraHoOB, OPraHU3M;

. CPaBHMBATh KJICTKHM Pa3HBIX TKaHEH, IPYII TKaHEH, OpraHbl, CHCTEMBl OPraHOB
YeNI0BeKa; MPOIECChl KU3HEACATEIbHOCTH OpraHu3Ma 4YelloBeKa, JejaTh BBIBOJBI HAa OCHOBE
CpaBHEHHS;

. pasznuyaTh OMOJIOTUYECKH aKTUBHBIC BENIECTBA (BUTAMHUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJIATH MX POJIb B IpOIleCCEe OOMEHa BEIIECTB U MPEBPAILCHNS SHEPTHH;

. XapakTepru30BaTh OMOJOrMYECKHE MpPOIecChl: OOMEH BELIECTB U MPEBpAICHHE
SHEPIuu, NMUTAHUE, JbIXaHUE, BBIJCICHUE, TPAHCIOPT BELIECTB, IBUKECHHUE, POCT, PETYIALHUS
(GyHKIMI, IMMYHHUTET, IOBEACHUE, Pa3BUTHE, PA3MHOKECHHE YEIIOBEKA;

. BBISBJIATH NPHYMHHO-CIICICTBEHHBIC CBSA3U MEXKIY CTPOCHHEM KJIETOK, OpPTaHOB,
CHCTEM OpraHoB OpraHu3Ma dejloBeKa U UX (QYHKIOUSAMH; MEXIy CTPOCHHEM,
KHU3HEIEATEIIHOCTBIO M CPeIoi OOUTaHUS YETIOBEKa;

. IPUMEHATh OMOJIOTHYECKHE MOJENH ISl BBIABICHUS OCOOECHHOCTEH CTPOSHHS H
(GYHKIIMOHMPOBAHHS OPTAHOB M CHCTEM OPTaHOB YEJIOBEKA;

. OOBSICHATh HEHMPOTyMOPAIBbHYIO PETYISLUI0 MPOIECCOB KUIHEACATEIbHOCTU
OpraHu3Ma YeJIoBeKa;

. XapaKTepu3oBaTb M CPaBHHUBATh OE3YCIOBHBIE U  YCIOBHBIC pedIeKchl;
HACcJIECTBEHHbBIC ¥ HEHACIICACTBCHHBIE IPOTrPaMMBI TIOBEICHHST; 0COOEHHOCTH BBICIICH HEPBHOM
JeSITeIbHOCTH YEJIOBEKAa; BUABI MOTPEOHOCTEH, MaMSATH, MBIIUICHUS, PEYH, TEMIIEPaMEHTOB,
HMOIMH, CHA; CTPYKTYPY (YHKIHOHAIBHBIX CUCTEM OpPTaHU3Ma, HAIpPaBJICHHBIX Ha JOCTH)KEHHE
TIOJIE3HBIX PUCIOCOOUTENBHBIX PE3YIbTATOB;

. pa3nuyaTh ~ HACIEICTBEHHBIE WM HEHACIEACTBCHHBIE  (MH(EKIMOHHEIE,
HEHMH(EKIIMOHHbIE) 3a00JEeBaHUsl YEIOBEKa; OOBICHATH 3HAUYEHHE Mep MPOPUIAKTUKH B
IpeIynpexIeHuH 3a00JIeBaHHM YeOBeKa;

. BBITIOJTHSITh MPAKTHYECKUE U JIa0OpaTOpHBIC PabOTHI 110 MOp(]oI0oTHH, aHATOMHUH,
(GHu3HOIIOTHH ¥ TIOBEACHUIO YEJIOBEKAa, B TOM YHUCIIE PabOTHl C MHKPOCKOIIOM C ITOCTOSHHBIMH
(puxcupoBaHHBIMH) M BpPEMEHHBIMH MMKpOIIpENapaTaMu, HcCClIeloBaTeIbCcKiue paboTsl ¢

UCIIOJIb30BaHUEM MTPHOOPOB U MHCTPYMEHTOB M (PPOBOI TabopaTopuy;



. pemath KayecTBEHHbIE M KOJIMYECTBEHHBIC 3aJaud, HCIOIb3ysl OCHOBHBIE
MIOKa3aTes Iy 3I0POBbsI YeIIOBEKa, TPOBOIUTH PACUETHl M OIICHUBATH MOJyUYECHHbIC 3HAUCHUS;

. Ha3bIBaTh M apryMEHTHPOBATh OCHOBHBIC NMPUHIMIIBI 310pOBOr0 00pasa >KHU3HHU,
METO/IbI 3aLIUTHI U YKPEIUICHUS 30POBbs YelIOBeKa: COaTaHCUPOBAaHHOE MUTAHKE, COOTIOACHNE
MPaBUJI INYHON TUTHEHBI, 3aHATHS GU3KYIBTYPOH U CLIOPTOM, pallMOHaIbHAs OpraHu3anus Tpyaa
U TIOJIHOIIEHHOTO OT/IbIXa, TO3UTHBHOE SYMOLMOHAIBHO-TICUXUYECKOE COCTOSTHHE;

. UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHUS Ul COOJIOACHUS 3I0POBOTO
o0pasa *Ku3HH, COATAHCHPOBAHHOTO MUTAHUS, (PU3UIECKON aKTUBHOCTH, CTPECCOYCTONYMBOCTH,
JUTSL ICKITFOUEHUS BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEN;

. BJIAJCTh MPUEMAMHU OKa3aHHs MEPBOW MOMOILIM YEJIOBEKY IpPHU MOTEpe CO3HAHUS,
COJTHEYHOM M TEIUIOBOM YyJape, OTPaBJICHUH, YTOIUICHWH, KPOBOTCUEHHH, TpaBMax MATKUX
TKaHEeW, KOCTeH ckelleTa, OpraHoB YyBCTB, 0)KOraX U OTMOPOKEHHSIX;

. JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpaxX CBsI3b 3HAHUN HAyK O YEJIOBEKE CO
3HAHUSIMH TIPEJIMETOB €CTECTBEHHO-HAYYHOTO M TyMaHUTAPHOTO IMKJIOB, PA3JIMYHBIX BHJIOB
uckyccTBa; rextonoruu, ObX, ¢puzndeckoit KynbTypsr,

. UCIIOJIb30BaTh METOJbl OMOJIOTHH: HAOMIOAATh, U3MEPSTh, OMUCHIBATH OPraHU3M
YeJIoBeKa U MPOILECCH €T0 )KU3HEAEATEIbHOCTH;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIICHHS, TPAMOTHO MCIIOJNIB3YsI MOHATUHHBIN
anmapar U3y4yeHHOTO paszena OMOJIOTHH, COPOBOXKIATh BRICTYIUICHHUE Mpe3eHTaluel ¢ yaéTom
0COOEHHOCTEHN ayAUTOPUH CBEPCTHHUKOB,;

. npoeooums onvimul (1a00pamopHvle IKCHEPUMEHMDBL) C UCHOIALIOGAHUEM
anan0208020 1a6OpamoprHo2o 0dopyoosanus u yupoeozo oovopyoosanusn (uenmp «Touka
pocmay / demckuii mexnonapk «Keanmopuymp).

II. COJEP)KAHUE YYEBHOT' O NNPEIMETA «BHOJIOT' UsD»
(mpakTH4YecKass 4acTb Y4eOHOro cojep:KaHMsA MpeaMeTa YCHJIeHAa MAaTepHaJbHO-
TexHH4Yecko 0a3oii meHTpa «Touka pocra» / aerckoro TexHomapka «KBaHTOpHmym»,
HCIOJIB3YyeMOro JJisl peaJn3annu o0pa3oBaTe/IbHbIX POrpaMM B paMKax NpenoJaBaHusi
OonosI0THN)

7KuBble OpraHu3mbl

Buosnorus — Hayka o0 :KHBBIX OPraHU3Max

Bbuonorus kak Hayka. MeTo1bl H3y4eHHs )KUBBIX OpraHu3MOB. Posb 610sI0ruy B MO3HAHUN
OKPY’KAIOIIEero MUpa U MPaKTUYECKOH esaTenbHocTH droAei. CoOnroeHne npaBuil MOBEICHUS B
okpyxaromiei cpene. bepexHoe oTHomieHue k mnpupone. OxpaHa OHONIOTMYECKHUX OOBEKTOB.

[IpaBuna paboTbl B kaOuHEeTEe OMOJIOTUH, ¢ OMOJIOTHYECKUMHU TPUOOPAMHU M HHCTPYMEHTAMHU.



CBoiicTBa KHUBBIX OPTraHU3MOB (CIPYKMYPUPOBAHHOCHb, YeIOCMHOCHb, OOMEH BEIIECTB,
JIBIDKEHUE, Pa3MHOXKEHUE, pa3BUTHE, Pa3IpakUMOCTh, IIPUCTIOCOOIEHHOCTD, HACAIEOCMBEHHOCHb
U UBMEHYUBOCMY), UX TIPOSIBIICHUE Y PACTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTepuil.

KieTouHoe cTpoeHne oprann3mMoB

Krnerka — ocHOBa CTpOEHHS U KU3HEICSATEIbHOCTU OPraHu3MOB. Mcmopus usyueHus
xknemku. Memoowr uzyuenus xkiemxu. CTpOSHHE U JKU3HEICITEIBHOCTh KIETKH. bakTepuanbHast
kieTka. JKuBoTHas kieTka. PacturenpHas kinetka. ['pubHas kinetka. Tkanu opeanuzmos.

MHoroo0pa3ue OpraHu3MoB

Krnerounsie u Hekserounsle Gopmbl xu3Hu. OpranusMm. Knaccudukamuss opraHu3mMoB.
[Mpuanuner kiraccupukanuu. OMHOKICTOYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. OCHOBHBIC
LapCTBa )KUBOHU IIPUPOIBI.

Cpenpbl KU3HU

Cpena oOutanus. daxrtopbl cpeapl obOutanus. Mecta oOutanus. I[lpucmocoOienus
OpPTaHW3MOB K KH3HU B HA3€MHO-BO3AYIIHOH cpene. [IpucnocobiieHnss OpraHu3MOB K KU3HU B
BOAHOU cpene. [IpucrnocoOienns opraHu3MoB K JKU3HH B TIOYBEHHOU cpere. [Ipucnocobnenus
OpPTaHW3MOB K KU3HH B OPTaHU3MEHHOU cpenie. Pacmumenbhbiii u HcUB0mMHbLL MUpP pOOHO20 KPAsl.

[HapctBO Pacrenus

MHuoroo0pasue u 3HaueHHEe PACTEHUH B IPUPOJIC U KU3HU YenoBeka. ObIiee 3HaKOMCTBO
C LBETKOBBIMHM pACTEHMsIMU. PacTuTenbHble TKaHU M OpraHbl pacTeHui. BereraTtuBHble U
reHepatuBHble opraHbl. JKu3HeHHBbIE (OpPMBI pacTeHmil. PacTeHne — IIEOCTHBIN OpraHu3M
(buocucrema). YcioBusi ooutanust pacteHuid. Cpensl oOutanusi pactenuii. Ce30HHbBIC SBJICHHS B
JKU3HU PACTECHUM.

OpraHbl IBETKOBOI'0 PACTEHUS

Cems. Crpoenue cemenu. Kopenw. 30HbI KOopHs. Buasl kopHeil. KopHeBbIe CHCTEMBI.
3Hauenne kopHsA. Bumomsmenenust kopueil. [loOer. I'eHepaTuBHBIC W BEreTaTHBHBIC MOOETH.
Crpoenue mobera. PasnooOpa3ue u 3HadeHue moberoB. Bumoumsmenenneie moberu. [louku.
BereraruBubie u renepatuBHbie mouku. Ctpoenue nucta. Jlucropacnonoxenue. JKunkoBanue
mucta. Crebens. CtpoeHue W 3HavyeHwe ctTebnsa. CTpoeHue u 3HadeHWe IBeTKa. ColBeTHS.
Onbutenne. Buael ombuienus. CTpoeHWe W 3HaueHWe IUI01a. MHOTOOOpaswe IUIOAOB.
PacnpocTpanenue mionos.

Muxkpockonu4eckoe CTpoeHue pacTeHui

Pa3nooOpasue pacTHTENbHBIX KJIETOK. TKaHW pacTeHWH. MHUKPOCKONMUYECKOE CTPOCHHUE
kopHsi. KopHEBOil BOJOCOK. MHUKPOCKONMMYECKOE CTpPOCHHE CTeOms. MUKPOCKOUYECKoe

CTPOEHHE JIUCTA.



Ku3HenessTeJIbHOCTD IBETKOBBIX PacTeHU I

[Tporeccel KU3HENEATENBHOCTH pacTeHUud. OOMEH BEIIECTB U IMPEBPALICHUE dHEPTHU:
MOYBEHHOE MHUTAaHUE W BO3AYIIHOE NuTaHue ((HOTOCHMHTE3), IbIXaHUE, YJAICHHE KOHEUHBIX
MIPOJIYKTOB OOMEHa BelecTB. TpaHCIIOPT BEUIeCTB. /[eudcenus. Poct, pa3BUTHE U pa3MHOKECHHE
pactenuii. IlomoBoe pa3MHOXKEHUE pacTeHH. Oniodomeopenue y YBEMKOBbIX PACMEHUII.
BereraruBHoe pasmHOeHHME pacTeHul. [Ipuembl BeIpaliuBaHUs U Pa3sMHOXKECHHUS PACTCHUM U
yxoja 3a HuMu. KocMmuueckasi posib 3eJI€HbIX pacTeHUM.

MHuoroo0pa3ue pacTeHui

Knaccudukanmss pacrenuit. Bomopocnmun — Husmume pacteHus. MHoOrooopasue
BoZlopociieil. Beicmne cnopoBble pacTeHuss (MXH, [anOpPOTHUKH, XBOIIM, IUIAYHBI),
OTJIMYHUTENbHBIE OCOOCHHOCTH UM MHoroooOpasme. Otmen ['onoceMeHHBIC, OTIUYUTEIHHBIC
ocobenHoctu W MHoroooOpazue. Otaen IlokpeiTocemenHbie (IIBETKOBBIC), OTIWYUTEIHHBIC
ocobennoctu. Kmaccsl OpgHomonpHbie U J[BymosbHBIE. MHOrooOpasue IBETKOBBIX PACTCHHM.
Mepbl podUITaKTHKN 3a00JIEBAaHUH, BBI3BIBAEMBIX PACTCHUSMHU.

MapcTBO bakrepun

bakTepuu, ux cTpoeHHE W KH3HENAEATEIBHOCTh. Ponb OakTepuil B Mpupoje, KU3ZHU
yenoBeka. Mepbl mportakTuku 3a007€BaHNM, BBI3BIBAEMBIX OaKTEpHUsIMU. 3HaueHue pabom P.
Koxa u JI. Ilacmepa.

apcTBo ['pubsI

OTnuuuTtenbHble 0COOCHHOCTH TprboB. MHOT00Opa3ue rpudos. Poss rpuboB B mpupo/e,
KU3HU 4YenoBeka. ['puObi-mapasutel. ChenoOHble U sioBUTHIE TpuObl. IlepBas momoins mpu
oTpaiieHHH TprudaMu. Mepsl npouIakTHKHN 3a00I€BaHNH, BEI3bIBAEMBIX I'pubaMu. JInmaitnuku,
WX POJib B IPUPOJIE U KU3HU YETIOBEKA.

[HapctBo )KuBOTHBIE

OO1ee 3HAKOMCTBO C JKUBOTHBIMU. JKMBOTHBIE TKaHU, OpraHbl M CHCTEMbI OPTraHOB
KHUBOTHBIX. Opeanuzm Hcu60muo2o Kaxk ouocucmema. MuHorooOpasue M KiacCH(pHUKAIMS
KUBOTHBIX. Cpeipl 00uTaHus KUBOTHBIX. CE30HHBIE SBICHHS B KU3HH KUBOTHBIX. [loBeneHue
JKUBOTHBIX (pa3apaxuMOCTh, pedIeKChl 1 HHCTUHKTHI). Pa3HOOOpa3ue OTHOIICHH )KUBOTHBIX B
npupojie. 3HaueHHe )KUBOTHBIX B MPUPOJE U )KU3HU YETIOBEKa.

OpnHOKIIeTOUHBIE KUBOTHBIE, UM [IpocTrelimmue

OOmiast xapakTepucTUKa MpocTedmx. Ilpoucxosxcoenue npocmetiwiux. 3HAUYCHUE
OPOCTEHIINX B MPHUPOAE W KU3HU denoBeka. [lyTu 3apaxeHuss 4yemoBeka M KMBOTHBIX
NapasuTUUYECKUMH  MpocTeHmMMH. Mepbsl  NpoUIakTUKK — 3a00J€BaHUil, BBI3BIBAEMBIX

OAHOKJICTOYHBIMU KUBOTHBIMMU.



Tun Knme4yHomnoJiocTHbIe

MHorokiaeTounble KMBOTHBIC. OOImIas XapakTepucThka Tuma KHIIEYHOTOIOCTHEIE.
Perenepanusi. Ilpoucxoocoenue KuueyHOnOIO0CMHbIX. 3HAYCHNE KUIIEYHOIOIOCTHBIX B IPUPO/IE
U J)KM3HU YeJIOBeKa.

Tunbl yepBeit

Tun Ilnockue uepBu, oOmas xapakrepuctuka. Tum Kpyrasle uepBu, oOmas
xapaktepuctuka. Tun KonbuaTeie 4epBu, 00IIas XxapakTepucTuka. [lapazuTndeckue miockue u
Kpyrible yepBu. [lyTu 3apaxkeHus! yesloBEeKa U JKUBOTHBIX MApPa3UTUUYECKUMHU uyepBsIMU. Mepbl
npodUIaKTUKY 3apakeHus. 3HaUeHUE JJOKIEBBIX YepBeil B M0UB00OpazoBaHuu. Ipoucxodcoenue
yepeeil.

Tun Mosrocku

O6mras xapakrepuctuka Tuna Moimocku. MHOrooOpa3ue MOJUTFOCKOB. [Ipoucxoocoenue
MOJLIIOCKO8 U UX 3HAUYEHUE B IPUPOJIE U JKU3HU YeJIOBEKa.

Tun Yaenucronorue

OOmast xapaktepuctuka THna Ynenucronorue. Cpenbl Xu3HH. [Ipoucxoocoenue
yneHucmono2cux. OXpaHa 4JIeHUCTOHOTUX.

Kiace PakooGpa3zubie. OCOOEHHOCTH CTPOCHUS U KU3HEACIATSILHOCTH PAKOOOPa3HbIX, UX
3HAUEHUE B MPUPO/JIE U KU3HU YETIOBEKA.

Knacc [TaykooOpa3ubie. OCOOEHHOCTH CTPOCHHS U )KU3HECITEILHOCTH MayKOOOPa3HbIX,
UX 3HaYCHHE B MPUPOJIE U KU3HU uesoBeka. Kiemu — nepeHocunku Bo30yauTeneit 3a0oneBanuit
KUBOTHBIX U YesloBeKa. Mephl MpopHUIaKTUKH.

Knacc Hacekomble. OcOOEHHOCTH CTPOCHHMS M IKU3HENEATEIBHOCTH HACEKOMBIX.
[ToBeneHNEe HACEKOMBIX, MHCTUHKTHI. 3HAUEHUE HACEKOMBIX B TIPUPO/JIE U CEIbCKOXO035HCTBEHHOM
NEesTeNIbHOCTH 4enoBeka. Hacexomble-Bpenutenu. Mepsvl no cokpaweHuro yucieHHocmu
Hacekombix- epedumeneti. Hacexomvie, cHudxcarowue yucienHocms epeoumeneti pacmeHul.
Hacexomble — mepeHOCUMKH BO3OyAMUTENCH M TMapa3uThl YeJIOBEKa W JAOMAITHUX JKUBOTHBIX.
OpnoMantHeHHbIE HACEKOMBIE: MEIOHOCHAS ITYelia U TYTOBBIN HISTKOIPSII.

Tun Xopaosbie

O6mras xapakrepuctuka tuna Xopaossie. [lontun becuepennbie. Jlannernuk. [Toarumn
UYepennsie, nin [lozBoHounsie. O0mas xapakrepucTuka Hajakiacca Peiobl. Mecta obutanus u
BHEIIIHEE CTpoeHue pbid. OCOOCHHOCTH BHYTPEHHETO CTPOEHUS U IPOIIECCOB )KU3HEACATEILHOCTH
y pbIO B CBS3M C BOJHBIM 00pa3oM kU3HHU. Pa3MHOXKeHUe, pa3BUTHE U MUTpAIUs PbIO B IPUPO/IE.
OcHoOBHbBIE CHUCTEMAaTHYECKHUE TPYMNMbl pbI0. 3HaueHUEe pPbIO B MPUPOJE W KU3HU 4YelIOBEKa.

Pr100BOACTBO M 0OXpaHa PHIOHBIX 3aIaCOB.



Kiace 3emuoBoanbIe. OO0I1as XapakTEPUCTHKA Kilacca 3eMHOBOAHBIC. MecTa 0OuTaHus 1
pacnpocTpaHeHue 3eMHOBOJHBIX. OCOOCHHOCTH BHEIIHETO CTPOCHHSI B CBSI3U C 00pa30M KHU3HHU.
Buytpennee cTpoeHue  3eMHOBOJHBIX. Pa3MHOXeHHE UM pa3BUTHE  3E€MHOBOJHBIX.
Ilpoucxooicoenue 3emno600HbIX. MHOTOOOpa3We COBPEMEHHBIX 3E€MHOBOJHBIX M WX OXpaHa.
3HayeHre 3eMHOBOJIHBIX B MMPUPOJIE U KU3HU YEIIOBEKA.

Knace Ilpecmbikaronecs. OOmiast xapaktepucTtuka kinacca Ilpecmbikaromuecs. Mecra
oOuTaHusi, 0COOCHHOCTH BHEITHETO M BHYTPEHHETO CTPOSHUS MPECMBIKAIOINXCS. Pa3MHOKEeHHE
MpecMBIKAIOMuxcs. [lpoucxodcoenue 1 MHOTOOOpa3rue APEBHUX MPECMBIKAIOIMINXCS. 3HAUYCHUE
MPECMBIKAIOIINXCS B MPUPOJE U KU3HU YEJIOBEKA.

Knacc ITtumpel. O6mas xapakrepuctuka kinacca [Ituibl. Mecta oOuTaHus 1 0COOCHHOCTH
BHEIIHETO cTpoeHUs nTull. OCOOEHHOCTH BHYTPEHHETO CTPOCHHS M JKU3HEICATEIILHOCTH IITHII.
Pazmuoxxenue u pazButue nNtull. Ce3oHHble ABNEHUS 8 HCUSHU NMUY. IKOJ02UdecKue 2pynnol
nmuy. IlpoucxoxaeHue NTul. 3HAYEHUE NTHUI] B MPUPOJE U KU3HM uyeloBeka. OxpaHa MTHIIL.
[ItunieBoaCTBO. JJomauinue nmuysl, npuemsvl GbIPAUWUBAHUSL U YX0O0A 3a NIMUYAMU.

Knacc Mnekonuraromue. OOmas xapakTepucTuka kiacca Miekonutaromme. Cpelbl
KU3HU  MJleKonuTammx. OCOOEHHOCTH BHEIIHETO CTPOCHHS, CKelleTa M MYCKYJIaTyphl
MiekonuTarommx. Opransl mosoctu Tena. HepBHas cucTteMa M MOBEACHUE MIICKOMUTAIOLIUX,
paccyoouroe nogedenue. PazMHOXKeHHUE U pa3BUTHE MIEKONUTaIuX. I[IpoucxoxaeHue
MJIEKOTIUTAIOMUX. MHOroo0pasue MIIEKOMUTAIOMNX. MIIEKOMUTAIONNE — TEePECHOCYUKHU
BO30yaHTENeH OMacHBIX 3a001eBaHmi. Mepbl 00pBOBI ¢ TphI3yHaAMHU. Mephl TPEI0CTOPOKHOCTH U
nepBasi MOMOIIb NPH YKycaxX KUBOTHBIX. DKOJOTHUYECKUE IPYNIbl MiIeKonuTaromux. Ce30HHbIe
SABJICHUS] B KM3HU MJekonurtawmux. [Ipoucxoxaenue u 3HaueHue miekonurtarommx. Oxpana
MJIEKOMUTAIOMKX. BaxkHen e nopoasl JOMAIIHUX MIEKONUTamuX. [Ipruemsl BolpaliiBaHus u
yXoJa 3a JOMAIIHUMH MJIEKONUTAKIIMMHU. MHo2o0bpaszue nmuy u MaeKonumarowux pooHo2o
Kpasi.

Yesi0BeK U ero 310poBbe. BBeieHHe B HAYKHU 0 Yesl0BeKe.

3HaueHue 3HAHUNW 00 OCOOCHHOCTSX CTPOCHHSI W KU3HEACATEILHOCTH OpTraHu3Ma
YyeJIoBeKa ISl CaMOTIO3HAHUSA U COXPaHEHHUs 370poBbsi. KoMIUIekC HayK, M3y4aloUX OpraHu3M
yenoBeka. HaydHble METOMBI M3YYCHHS! YEIOBEYECKOTO OopraHu3Ma (HaOIoIeHHne, U3MEPEHHE,
HKCIIEPUMEHT). MecTo 4enoBeKa B CUCTEME KUBOTHOTO MUpa. CXOJCTBA U OTJIMYHUS YEJIOBEKA U
KUBOTHBIX. (OCOOCHHOCTH 4YeNOBeKa KaK COIMAIBHOTO CymiecTBa. IIpoucxoxaeHue
COBPEMEHHOTO YeoBeKa. Pachl.

OO0mme cBOMCTBA OpraHM3Ma YeIOBEKa

Kiierka — ocHOBa cTpoeHUsl, KUZHEACITEIIbHOCTH U Pa3BUTUSA OpraHu3MoB. CTpoeHue,

XAMHYECKUM COCTaB, XU3HEHHbIC CBOMCTBA KIJIETKHA. TKaHW, OpraHbl U CHUCTEMBI OPraHOB



opraHu3Ma 4eloBeKa, UX cTpoeHne u (yHkuuu. OpraHu3Mm uejoBeka Kak Ouocucrema.
Buytpennsist cpena opranusma (KpoBb, JIuMQa, TKaHEBast )KUAKOCTB).

HeiiporymopanbHas peryasinus (yHKUHH Opranusma.

Perynsmus Gynkiuii opranusma, crmocoOs! perysnun. MexaHu3Mbl peryisaiuu GyHKITAHN.

HepBHas cucrema: nenTpainpHas U nepudepuyeckas, comaTHueckas U BereTaTUBHAsl.
Heiiponbl, HepBbl, HepBHbIC Y3ibl. PednekTopHbIi HpUHIUN pabOThl HEPBHOM CHUCTEMBI.
Pednexropnas gyra. CnuaHO#M Mo3r. ['osioBHON Mo3r. Bonbiiie momymiapusi TOJIOBHOTO MO3Ta.
Ocobennocmu pazeumusi 20J106HO20 MO032a Yelo8eKd U e20 (QYHKYUOHANbHAS ACUMMEMPUSL.
HapyiieHunst 1eaTenbHOCTH HEPBHOM CUCTEMBI U UX MPEIYIPEKICHUE.

Kenessl n ux xinaccupukanys. JHIOKPUHHAS cUCTeMa. | OpMOHBI, UX POJIb B PETYIISAILNH
¢usnonornueckux ¢GyHkuuid opranusma. JKenessl BHYTpPEHHEH cekpeuuu: runopus, snugus,
LOIMTOBUAHAS JKEe3a, HaANo4YeyHUKH. JKenme3bl CMEIIaHHOW CEKpEeLMM: IOKEIyAOYHas |
MOJIOBBIE KeJe3bl. Perynsanuus pyHKunii SHIOKPUHHBIX JKeJIe3.

Onopa u ABUKEHMeE.

OnopHo-IBUTaTeNnbHas cUcTeMa: cTpoeHue, (QyHKIuu. KocTb: XMMHUUECKHH COCTaB,
ctpoenne, poct. CoenmHeHue kocteil. Ckener uenoBeka. OCOOCHHOCTH CKelleTa deoBeKa,
CBSI3aHHBIE C MPSMOXO0KJICHUEM U TPYJIOBOMU J1eATENbHOCTHIO. BiinsHue GpakTopoB okpy:xaroen
cpeabl B o0pa3a KU3HU Ha pa3BUTHE cKesera. MbIIbl U X (QyHKIMH. 3HAUeHUE (PU3NUECKUX
yIpakHEHUH JJ1s TpaBUILHOTO POpMUPOBaHUS ckenera U Mblul. [ unonunamus. [Ipodunaktuka
TpaBMarusMa. [lepBas momolp npu TpaBMax OMOPHO-ABUTATEIBHOTO ANIapara.

KpoBb 1 kKpoBoOOpamenue.

@Oynkiun kpoBu 1 TuMQeI. [lonnepxanne NOCTOSHCTBA BHYTPEHHEH cpelbl. [ omeocmas.
CocraB kpoBHu. DOpMEHHBIE JIEMEHTHI KPOBU: APUTPOLUTHI, JEHKOLUTHI, TPOMOOLUTHL. [ pymnmb
kpoBu. Pesyc-dakrop. IlepenuBanme kpoBu. CeepThiBaHnue KpoBU. NMmyHuter. DakTophi,
BIUSIONINE Ha WUMMYHUTET. 3uauenue pabom JI. Ilacmepa u U. U. Meunuxosa 6 obaacmu
ummyHumema. Ponb npuBuBOK B 00pb0e ¢ MH(DEKIIMOHHBIME 3a0o0neBaHUsIMHU. KpoBeHOCHAs! U
nuMdarndeckas CUCTEMBL: cTpoeHue, (QyHkiuu. CTpoeHHe cocynoB. [IBMKeHHE KpOBH I10
cocynaMm. Ctpoenue u pabora cepamna. Cepaeunsiii nuki. [lynsc. J[aBnenune kpoBu. /[eusicerue
aum@sl no cocyoam. I'mrueHa cepAedHO-COCYIUCTON cucteMbl. [IpodriakTuka cepaedHo-
COCYIUCTBIX 3a0ojeBaHuil. Buapl KpoBOTEUEHUH, MPHUEMBl OKa3aHHUsS IMEPBOW MOMOIIU IPH
KPOBOTEUYEHHMSIX.

JbIxanmue.

JlpixaTenpHasi cUCTeMa: CTpoeHHe W (YHKIUHU. ODTamnbl JbixaHus. Jlerounole 0ObEMBI.
I'a3000MeH B nerkux u TKaHax. Perymsnus neixanus. ['uruena neixanus. Bpen tabakokypeHwus.

[IpenynpexxaeHne pacnpocTpaHeHUs: HH(PEKIMOHHBIX 3a00JeBaHUNA M COOMIOJEHUE Mep



npoUIAKTUKUA JUIsl 3aIIUThl COOCTBEHHOTrO opranu3Mma. llepBas momolis mpu OCTaHOBKE JIbI-
XaHMsI, CIIACEHUH YTOIAIOIIEr0, OTPABICHUH YTapHBbIM I'a30M.

IInmeBapenue.

[Turanwue. [TumeBapenue. [InmeBaputensHas cucteMa: cTpoeHne U GyHKIUU. OepMeHTHI,
posib pepMeHTOB B muiieBapeHuU. OOpadOTKa MUIIK B POTOBOM MOJIOCTH. 3yOBI M YXOJI 32 HUMH.
CaroHa u ciatoHHBbIe kenessl. [notanue. [IumeBapenue B xenyake. JKenynouHblil COK. ATINIETUT.
[InmeBapeHne B TOHKOM KUIIEUHUKE. Posb eUeHn 1 MOHKETyJOUHOM JKEJI€3bl B IUILEBAPEHUH.
BcaceiBanue nuratenbHbIX BeniecTB. OcoOOEHHOCTH MUIIEBAPEHUS B TOJICTOM KHILIeUHHKe. Brian
N. II. TlaBnoBa B u3yuyeHHWe NulleBapeHus. ['urneHa nurtaHus, NpeIOTBPALICHUE KETYI0YHO-
KHIIIEYHBIX 3200JIeBaHU.

OO0MeH BelIeCTB M JHEPIrUH.

OOMeH BemiecTB U INpeBpalleHue dHepruu. /[Be cTopoHsl 0OMEHa BELIECTB U AYHEPTHH.
OOMeH opraHnYecKux M HeopraHudeckux BemiecTB. Buramunsbl. [IposiBieHne runoBUTaMMHO30B
U aBUTaMHUHO30B M MEpBl UX MpPEaynpexaeHusi. JHepreTuueckuii ooMeH u nuranue. [lumieBbie
parmonbl. Hopmel mutanus. Perymsius oOMeHa BEmiecTs.

[lonnepxanue TtemrepaTypbl Tena. lepmopeynayusi npu pasHvlX YCIOBUAX CPeObl.
[TokpoBsI Tena. YXo1 3a KOxkKeH, BOJI0CaMU, HOTTAMH. PoJib KOKH B ITpoOIIECCax TEPMOPETYIISALIUH.
[Ipuembl oka3zaHus IEPBOM MTOMOIIIH MTPU TPABMaX, 0)KOTax, 0OMOPOKEHUAX U UX MPOPUIAKTHKA.

Broinesenue.

MoueBblnenuTensHas cucremMa: crpoeHue u  (Qpynkuuu. [Ipomecc obOpazoBanus u
BBIJIEJICHUS] MOYH, €T0 perysuus. 3a0oieBaHusi OPraHOB MOYEBBIICTUTEILHON CUCTEMBI U MEPbI
UX NPEAYIPEKACHHUS.

PasMHoOKeHHEe M pa3sBUTHE.

[TonoBas cucrema: crpoenre U GpyHkuuu. Omio10TBOPEHNE U BHYTPUYTPOOHOE pa3BUTHE.
Poowi. PocT u pa3sutue pedenka. [TonoBoe co3peBanue. HacrnenoBanrue nmpu3HakoB y 4eIOBEKa.
HacnencrBennsie 0oJe3HM, MX MPUYUHBI U MpeaynpexaeHue. Poiab reHeTHUecKuX 3HaHWN B
IUIAaHUPOBAaHUM CeMbU. 3a00Ta O pemnpoayKTHBHOM 3110poBbe. MH(ekuuu, mnepemaroniuecs
MOJIOBBIM TTyTeM, 1 ux npodumraktuka. BUY, npodummaktuka CITNda.

CeHcopHbIe CHCTEMBI (AHAJTHU3ATOPHI).

OpraHbl 4yBCTB M MX 3HAUYEHUE B KU3HU yesioBeKka. CEHCOPHBIE CUCTEMBI, UX CTPOEHHE U
¢ynkuuu. ['ma3z u 3penme. Onrtuueckas cucrema rinasza. Ceryarka. 3pUTEIbHBIE PELENTOPHI:
najouku U KojaOouku. HapymieHnus 3peHust U ux mnpeaynpexacHue. Yxo u ciayx. CTpoeHue u
¢byHKIMKM opraHa ciyxa. ['uruena ciyxa. Opranbl paBHOBECHS], MBIILIEYHOI'O YyBCTBA, OCSI3aHUS,
00OHsAHUS U BKyca. B3anuMosieiicTBue CeHCOpHBIX cucTeM. BimsiHue sxosnorndeckux (pakTopoB Ha

OpraHbl 4yBCTB.



Boiciiasi HepBHasi 1eATEJbHOCTD.

Beiciiast HepBHas JesITeIbHOCTD uenoBeka, pabomsl U. M. Ceuenosa, U. I1. Ilasnosa, A.
A. Vxmomckoeo u Il. K. Anmoxuna. be3ycnoBHbIE U YCIOBHBIE pe(EKChl, UX 3HAUCHHE.
[lo3HaBarenbHass AEATEABHOCTH MO3Ta. OMOIMHU, MaMmsiTh, MbIIUIeHHE, pedb. COoH H
OonpcTBoBaHue. 3HaueHue cHa. [Ipemynpexnenue HapymeHuil cHa. OCOOCHHOCTH TICHXUKH
YeJIOBEeKa: OCMBICIEHHOCTh BOCHPHUSTHS, CIOBECHO-JIOTUYECKOE MBIIUICHHE, CIIOCOOHOCTh K
HAKOIUICHHWIO M Tiepeadye M3 IOKOJCHUS B TMOKoyieHne wuHdopmanuu. WHIuBUIyaThHBIC
O0COOCHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TeMIIEpaMEHT, XapakTep, OJapeHHOCTh. [lcuxomnorus u
noBesneHrue 4yenoBeka. lLlean M MOTHUBBI JESATENBbHOCTU. 3HAueHue UHMENIeKMYalbHbIX,
meopyeckux u scmemuyeckux nompeobHocmeti. Ponb 00yueHHs] W BOCIHUTAHHUS B Pa3BUTHH
MICUXUKU U MTOBEJICHUS YEJIOBEKa.

310poBbe Yel0BeKa U ero OXpaHa.

3nopoBbe uenoBeka. CoOt0ieHIe CAaHUTAPHO-TUTHEHUYECKUX HOPM U IIPABHII 3J0POBOTO
oOpa3a Xu3HU. YKpEIUICHHE 3I0pPOBbs: ayTOTPECHUHT, 3aKaJllBaHKE, JBUTATEIbHAS aKTUBHOCTD,
cOanmaHcupoBaHHOE MUTaHKe. BriusHue Gu3ndeckux yrnpaxHeHH Ha OPTaHbl ¥ CUCTEMBI OPTaHOB.
3aluTHO-IPUCTIOCOOUTENbHBIE peakuuu opranusma. @OaxkToppl, Hapylaloue 3J0pOBbe
(rumoguHAMUS, KypeHHE, YIOTpeOJieHHe alIkorouisi, HeCcOaTaHCHPOBAHHOE IMHTAHHE, CTPECC).
Kynbrypa oTHOIIEHUS! K COOCTBEHHOMY 3/10pPOBBIO U 3JI0POBBIO OKPYKAIOIINX.

YenoBek U OKpyXkarolas cpefia. 3nauenue okpyscaioueli cpeovl Kak UCMOYHUKA Geujecme
u snepeuu. CoyuanvHas u npupoonas cpeda, aoanmayuu Kk Hum. Kpamxaa xapaxmepucmuxa
OCHOBHBIX hopm mpyoa. Payuonanvnas opeanuzayus mpyoa u omowvixa. CoOII0IEHUE TPABIII
MOBEJCHUSI B OKPYXKAIOIIEW cpelne, B OMACHBIX M YPE3BbIYAWHBIX CHUTYalUsIX KaK OCHOBA
0€30MaCHOCTH  COOCTBEHHOM JKM3HM. 3aBHCHUMOCTb 370POBbSl UEJIOBEKAa OT COCTOSHHUSA
OKPYKAaIOIEeH Cpebl.

O01mme OmoJIornyYecKue 3aKOHOMEPHOCTH

buojorus kak Hayka

Hayunbie MeTonpl u3ydeHUs, NMpHUMEHseMble B Ouoyiornu: HaOIIOJCHHE, OIMUCaHUE,
JKcrepuMeHT. ['umore3a, Mojenb, TEOpHs, UX 3HAYEHHE W HUCIOJIb30BaHUE B TOBCETHEBHOM
KW3HU. buonormdyeckue Hayku. Ponbp Owonorum B (OpPMHPOBAHUM €CTECTBEHHO-HAYYHOM
KapTuHb Mupa. OCHOBHbIE TPU3HAKHU KMUBOTO. YPOBHU OpPraHU3alluu KUBOU mpupoibl. /Kugvie
npUpooHvle 00vekmul Kak cucmema. Knaccugpuxayusa srcugvix npupooHnvix 06bexmos.

Kuerka

Krnerounas teopusi. Kiierounoe ctpoeHne opraHu3MoB Kak JJOKa3aTelIbCTBO MX POJICTBA,
€IMHCTBA )KUBOU MPpUpoabl. CTpoeHUE KIIETKH: KJIETOYHAsE 000JI0UKa, MIa3MaTHdecKas MeMOpaHa,

IUTOIUIa3Ma, sIpO, OpraHouabl. MHorooOpasue kieTok. OOMEH BelecTB W IpeBpalleHHe



SHEPruu B KJIeTKe. XpOMOCOMBI U TeHbl. Hapywenus ¢ cmpoenuu u hyHKYUOHUPOBAHUU KIEMOK
— 00HA U3 npuduH 3a601e8anus opeanuzma. Jenenue KIeTku — OCHOBA Pa3MHOXKEHUs, pOCTa U
pPa3BHUTHS OPTAHU3MOB.

Opranusm

Knerounsie wu Hekimerounsle (opmbl  KW3HM. Bupycel. OIHOKIETOYHBIE U
MHOTOKJICTOYHbIE ~ OpraHu3Mbl.  OCOOCHHOCTHM  XHMHUYECKOTO  COCTaBa  OpPraHU3MOB:
HEOpPraHMYECKWE ¥ OpPraHWYeCKHe BEIIeCTBAa, MX poib B opranm3me. OOMEH BeIIECTB U
IPEBpaIIeHHs] SHEPTrUU — TPU3HAK JKUBBIX OPraHu3MOB. [lumanue, Ovixanue, mMpaHcnopm
seujecmas, yoanenue npooyKmos 00MeHa, KOOPOUHAYUs U pe2yisayus QyHKyull, 0suddceHue u onopa
y pacmeHuil u Hcueomuuvix. Poct u pazsutue opranusmos. PasmuHoxenue. becriosnoe u nosnosoe
pasmHoxkenue. llomoseie kierku. OrogorBopeHue. HacnencTBEHHOCTh M M3MEHUHMBOCTh —
CBOIiCTBa OpPraHHU3MOB. Hacnencreennas u HEHACJIEJICTBEHHAs] ~ M3MEHYHMBOCTb.
[Tprcnoco0aeHHOCTh OPraHU3MOB K YCIIOBUSIM CPEJIbI.

Bun

Bun, npusHaku Buma. Bun Kak OCHOBHAas CHCTEMAaTH4ecKash KaTerOpUsl IKHBOTO.
[Tomymnsiust kak opma cyliecTBOBaHUs Bua B mpupoe. [lonmynsauus kak equHUIa SBOJIOLHH.
Y. JlapBuH — OCHOBOMNOJIOKHUK yueHUs 00 3BooIH. OCHOBHBIE IBHKYIIINE CHIIBI SBOJIIOIINH B
npupoje. Pe3ynbTaThl 3BONIOIUU: MHOTOOOpa3ue BHJIOB, MPHUCIOCOOICHHOCTh OPraHU3MOB K
cpezne oouTaHus. YcaodcHeHue pacmenuil u H#HCUBOMHBIX 8 npoyecce 8o0at0yuu. Ilpoucxodcoenue
OCHOBHBIX CUCMeMAMU4ecKux 2pynn pacmenuti u oicugomuvlx. IlpuMeHeHue 3HaHUM O
HACJIEICTBEHHOCTH, W3MEHYUBOCTH M HCKYCCTBEHHOM OTOOpE MpH BBIBEJACHUU HOBBIX TOPOJ
YKUBOTHBIX, COPTOB PACTEHHI U MTAMMOB MUKPOOPTaHU3MOB.

IKOCHCTEMBI

DKoJIorus, 3KOJOrH4Yeckre (PakTopbl, MX BIUSHUE HAa OpPraHU3MbL. JKO- CHCTEMHas
OpraHu3amusl >KUBOM NPUPOIBI. IDKOCHUCTEMa, €€ OCHOBHbIE KOMIIOHEHTBL. CTpyKTypa
sKocucTeMsbl. Ilumesbie cBs3M B 3KOCHCTEME. B3aumonencTBue MONYJSLMM PAa3HBIX BUIOB B
skocucteme. EcTecTBeHHass sKkocucrema (OMOreoineHo3). ArposkocucremMa (arpoueHo3) Kak
HCKYCCTBEHHOE COOOIIECTBO OpraHu3MoB. Kpyesoeopom eewjecmé u nOMOK OSHepeuu 6
buoceoyenosax. buochepa — riodanpHas skocucrema. B. V. BepHaickuit — O0CHOBOIOJIOKHUK
yuenus o ouocdepe. Ctpykrypa 6mocheps.

Pacnipoctpanenue u poiib )KMBOTO BemiecTBa B Ouochepe. Hoocgepa. Kpamkas ucmopus
asonoyuu  ouocgepvl. 3HaUCHUE OXpaHbl OMOChEepbl IS COXpaHEHWS >KU3HU Ha 3emile.
buonornueckoe pazHoOOpa3ume Kak OCHOBa yCTOHYMBOCTH Oumocdepsl. CoBpeMEHHBIC

HKOJIOTHYECKUE TPOOIEMBbI, X BIUSHUE Ha COOCTBEHHYIO )KM3Hb M KU3HB OKPYKAIOIINX JIIOJICH.



HOCJ’ICI[CTBI/IH JCATCIIBHOCTH YCJIOBEKA B O5KOCHCTEMaAX. Bnusnaue coOCTBEHHBIX IMOCTYIIKOB Ha

JKHUBBIC OpTaHHU3MbI U 9KOCUCTCMBI.

CIIUCOK JIABOPATOPHBIX U ITPAKTHYECKHUX PABOT (c npuMeHeHHeM
HU(pPoBOro U AaHAJIOroBOro 00opyaoBaHus HeHTpPa «Toyka pocTa) / 1€TCKOro TeXHOMapKa
«KBaHTOpPHYM»)

Cnucok JadopaTopHLIX M NPAKTHYECKHUX PA00T Mo pa3aeay «ZKuBble OPraHu3MbD»):

N3ydeHue ycTpoiicTBa yBEeIHUUTENbHBIX IPUOOPOB U MPABUII PAOOTHI C HUMHU.

[IpuroTtoBnenue MUKpOIpenapaTa KOXKHUIbI eIy  Jiyka (MIKOTH IJI0Jja TOMaTa).

N3yuenue opraHoB IIBETKOBOTO PACTEHUS.

Buisignenue nepeosusicenus 600bl U MUHEPATLHBIX 8U4eCE 8 PACMEHUU.

W3ydeHnue cTpoeHus: ceMsiH OJJHOIOJIbHBIX U IBYAOJIbHBIX PaCTEHUH.

H3yuenue cmpoenusi so0opocieti.

N3yuenue BHELIHETO CTPOCHUSI MXOB (Ha MECTHBIX BUJAX).

W3y4yeHne BHENTHETO CTPOECHUSI TAIIOPOTHHUKA (XBOILA).

W3ydyeHue BHEUTHETO CTPOCHUS XBOU, UIUIIIEK U CEMSH TOJIOCEMEHHBIX PACTEHHH.

W3ydyeHne BHEUTHETO CTPOCHUSI TOKPHITOCEMEHHBIX PACTEHUH.

Ornpezenenne NpU3HAKOB KJIacCa B CTPOCHUH PACTEHUM.

Onpedenenue poda uiu 6u0a HECKONbKUX MPABIHUCIIBIX PACMEHUN  00HO20-08)YX
cemeticms.

W3ydeHue cTpoeHus MiIeCHEBbIX TPUOOB.

BereratuBHOE pa3sMHOKEHUE KOMHATHBIX PAaCTCHUM.

N3yuenue cTpoeHus U MepeIBUKEHUS OJJHOKIECTOUYHBIX )KUBOTHBIX.

H3yuenue sneutne2o cmpoenust 0024c0e6020 Yepesi, HabIOeHuUe 3ad e20 NePeOBUICEHUEM U
Dpeaxkyuamu Ha pazopadiceHusl.

N3yuenue cTpoeHust paKOBUH MOJLITIOCKOB.

N3yuenue BHELIHETO CTPOSHUSI HACEKOMOTO.

W3ydyeHue TUNIOB pa3BUTHS HACEKOMBIX.

W3ydyeHne BHEUTHETO CTPOCHUSI U TIEPEIBUKEHUS PhIO.

N3yuenune BHELIHETO CTPOEHUS U IEPHEBOTO MTOKPOBA MTHII.

W3ydyeHne BHEUTHETO CTPOCHHUSI, CKeNIeTa U 3yOHO! CUCTEMbI MIICKOITUTAIOIIUX.

CHucok YKCKYpCcHuii mo pasaeay «7Kupble opranu3Mbb»y:

MHoroo6pasue >KHBOTHBIX.

OccuHue (BI/IMHI/IG, BCCCHHI/IC) SIBJICHUA B )KU3HU paCTeHI/Iﬁ " )KUBOTHBIX.



Pa3noobpasue u posib WIEHHCTOHOTHX B MPHUPOJAE poaHOro kpas. PasHooOpasue nTuil u
MJIEKOMUTAIOIINX MECTHOCTH MPOKUBAHUS (SKCKYpPCHUSI B PUPOJLY, 300TapK UIH MY3€il).

Cnucok Ja0opaToOpHLIX M MNPAKTHYECKHX PpadoT mo pasgeay «YeadoBek H €ro

310POBbLE»:

BrisiBiieHre 0COOCHHOCTEHM CTPOCHUS KJIETOK Pa3HBIX TKaHEH.

H3yuenue cmpoenus 20106H020 Mo32d.

Buisignenue ocobennocmeti cmpoenus NO360HKO8.

BrisiBnenre HapyeHus: OCAaHKU U HAJIUYUS TUIOCKOCTOIHSI.

CpaBHeHHE MUKPOCKOITUYECKOTO CTPOCHHSI KPOBU YEIIOBEKA U JIATYILKH.

[Toxcuer mynbca B pa3HbIX YCIOBUSIX. M3Mepenue apmepuanbHo2o 0agieHus.

H3mepenue srcusneHHot emkocmu ne2kux. /[vixamenvHule 08udicenus. Mzyuenue cmpoenus
U pabomul Op2aHa 3peHusl.

Cnucok J1a0opaTOPHbIX M NPAKTHYECKUX PA00T o pasaeay «Ooume 0HoJornyeckue

3AKOHOMCEPHOCTH»:

N3yuyeHue KIIETOK U TKAaHEW paCTEHUH U )KUBOTHBIX HAa FOTOBBIX MUKpOIIpenaparax.

BersiBIIeHNE N3MEHYMBOCTH OPraHU3MOB.

BrisBieHne mpucnocoOJieHnit 'y OpraHu3MOB K cpeie oOuTaHus (Ha KOHKPETHBIX
npuMepax).

Cnucok dKCKYpCcuii mo paszaeay «OQomme 0MoJ0rn4ecke 3aKOHOMEPHOCTH»:

N3ydenue u onrMcanmue 3KOCUCTEMbI CBOEH MECTHOCTH.
MHoeoobpa3zue dHcusbix opeanu3zmos (Ha npumepe napKa Uiy NpupooHo20 yY4acmka).

Ecmecmeennwiti ombop — 08udicywas cuna 380110yuu.

. TEMATHUYECKOE INTAHUPOBAHUE
(c yuerom padoueid mporpaMMbl BOCHIUTAHUS U NMPUMEHEHHsI 000PYAOBAaHHMS  IEHTPOB
00pa30BaHUA €CTECTBEHHO-HAYYHOI ¥ TEXHOJIOrHYeCKOi HanpaBjaeHHocTel « Touka pocra»
/ nerckoro Texnonapka « Kpanropuym»)

5 KJIACC (1 4 B HexeJ110, Becero 34 yaca)

No Tema Komuuec | Yuer [IpakTnueckue u nabopatopHbie | Mcrons3oBan
(mpebosanu | TBO pabodeii | pabOTHI ue
e @IOC) 4acoB nmporpam nudpoBoro u
(mpeb6os | Mbl AQHAJIOTOBOTO
auue BOCIIHUTA o0opynoBaHu
@IoC) | nus i LEHTpA
(mpebos €CTECTBEHHO
anue HAay4HOH U
DI'oC, TEXHOJIOTHYE
yuumoiéa CKOM
em HaMpaBJICHHO




npoepam creii «Touka

My pocta» /

wKowl) JIETCKOTO
TEeXHOIapKa
«KBanTopny
M
(mpebosanue
QI'oC 2021)

I. buosnorus 6 Mexnyn | M3yuyenue ycTpoicTBa | MUKpOCKOII,

Kak Hayka apoOAHBIN | YBEJIMYUTENIBHBIX MPUOOPOB U | MUKpOMpeEnap
JIEHb npaBmI PabOTHI C HUMH. aThl
Tonepan
THOCTH.

2. Knetka —1|6 Henb PaccmatpuBanue  kieTouHoro | MUKpOCKOII,
OCHOBa pOCCHIIC | CTpOEHUSI paCTEHUsl C MOMOINIBIO | MUKpOIpEnap
CTpPOCHHUS U KoM JYTIBL. aThl
KU3BHENIEATe HAYKH. [IpuroroBnenue npernapara
JBHOCTH KOKHIIBI Yelryu JyKa,

OpraHu3MOB paccMarpuBaHue ero noj
Mukpockornom. [Ipurorosnenue
IpernapaToB M paccMaTpUBAHUE
MO/l MHUKPOCKONOM IUIacTU] B
KJIETKaxX JIMCTa 3JI0JIeH, ILIOJIOB
TOMAaTOB, pSIOUHBI, ITUIIOBHUKA.

3. MHuoroob6pa | 22 Ypok Ocob6ennoctu ctpoenust mykopa | Lludposas
3ue OBbX U IPOKKEM. nabopaTtopus
OpraHu3MOB 1 mapra | BHeniHee cTpoeHHe I[BETKOBOIO | IO HKOJOTHH

— pacreHus. (maTumk
OTKPBITH OCBEILIEHHO-
e II3 CTH, BJIQXHO-
CTH U TeMmIle-
paTypsl
Uroro 34
6 KJIACC (1 yac B Heaeso, Bcero 34 yaca)

No Tema Koauuec | Yuer [IpakTrueckue u | Ucnonp3oBaHu
(mpebosanu | TBO pabodeii | mabopaTopHbIe pabOThHI e uudposoro u
e @IoC) 4acoB nporpam aHaJIOTOBOT'O

(mpebo6 | MbI 00opyIoBaHUS
aue BOCIIHUTA HEHTpa
@IoC) | vus €CTECTBCHHOHA
(mpebos YYHOU "
anue TEXHOJIOTHYEC
DIoC, Kol
yuumoiea HAIPaBICHHOC
em Tel «Touxka




npozpam pocTay /

My JIETCKOTO

WKOIbL) TEXHOIapKa
«KBanTopuym
» (mpebosanue
QIocC 2021)

I. Beenenue 2 Mexnyn | JleMoHcTpanus KomnberoTepHo

apOHBIN €

JIEHb obopymoBanue

Tonepan

THOCTH.

2. Kuznenesar | 12 [enb Jlabopamopnass paboma Nel. | MUKpoOCKOIL,
€IbHOCTh poccHiic «[Tornomenne BOabI KOPHEM»

OpraHU3MOB Ko# Jlabopamopnas paboma Ne2. | Lludpposas
HayKH. «Bwigenenne yriuekuciaoro raza | naboparopus
IPU JBIXaHUN 0  JKOJOTUU
Jlabopamopnas paboma Ne3. | (IaT4MK OCBe-
«[lepenBmkeHrne BEUIECTB IO | HICHHOCTH,
no0ery pacTeHUs . BJIQKHOCTH H
TEMIIepaTyphbl,
YTJIEKHCIIOTO
rasa,
KHCIIOPOJIa).
ONEeKTPOHHBIE
TaOTHIBI u
TUTAKaThI.
3. Crpoenue u | 20 Ypok Jlabopamopnas paboma Ned. | lludposas
MHOT000pa3 OBbX «BereTaTuBHOE pa3MHOKEHHUE | TabopaTopus
ue I mapTa | commarnpix pactenuii» M0  SKOJIOTHU
MTOKPBITOCE - Jlabopamopnass paboma Ne5. | (1aTyuk OCBe-
MEHHBIX OTKPBITH | «Onpenenenue BO3pacTa | IEHHOCTH,
pacTeHumii eIl3 JIEPEBHEB T10 CIIILIY. BJIQXKHOCTH U
TEMIEPATYPHI,
YTIEKUCIIOTO
rasa,
KHCJIOPOJIa).
DIIEKTPOHHBIE
TaOJIUIIBI u
TUTAKATHI.

Uroro 34

7 KJIACC (2 yaca B HeeJ10, Bcero 68 yacon)

Ne Tema Komnuec | Yuer [IpakTuueckue u nabopatopusie | Mcnonab3oBan
(mpebosanu | TBO paboueii | paboOThI ue
e I'0C) 4acoB nporpam ppPoOBOro u

MBI aHaJIOTOBOTO




(mpebos | BOCTIMTA obopynoBaHu
auue HUs s LEHTpa
@IoC) | (mpebos €CTECTBEHHO
anue HAay4HOH U
DI'oC, TEXHOJIOTHYE
yuumoiea CKOM
em HaIpaBJICHHO
npozpam crei «Touka
My pocTay /
KoL) JIETCKOTO
TEeXHOIapKa
«KBanTopuny
M
(mpebosanue
QI'oC 2021)
Bsenenue. 1 Mexnyn | Mukpockon, Mukponpenaparel | Mukpockon,
O6mme apOJTHBII MHUKpOIpenap
CBEICHUS O JE€Hb aThl
KWUBOTHOM Tonepan
MUDE. THOCTH.
Onuoknero | 4 [enb N3yuenue MHOT000pa3us | Mukpockor,
YHbIE POCCHIIC | OJTHOKJIETOUHBIX KUBOTHBIX. MUKpOIpenap
KUBOTHBIE KOU aThl
HayKH.
Mhmuoroxkner | 12 Bcemupn | M3yuenune crpoeHus KieTok U | Mukpockor,
OYHBIE BIf JIEHb | TKaHEu MHOTOKJIETOUYHBIX | MpenapaThbl
0ecro3BOHO O0pbOBI | KUBOTHBIX. Hudposas
YHBIC co N3yuenue MHOT'000pa3usi | 1abopaTopust
JKUBOTHBIE CIIMJlo | KMIIEYHOMOJIOCTHBIX, BHEIIHETO | 10 3KOJIOTUU
M. CTPOEHUS PECHOBOIHOM TMAPHL. | (IaTUUK
MexnyH | M3yyeHne BHEIIHETO CTPOECHUS | OCBE-
apoAHBIN | TOXKIEBOTO 4YepBs, HAONIOACHUE | HIEHHOCTH,
JIE€Hb 32  €ro MEepeABMKEHUEM U | BIAXXHOCTH U
WHBAJIHU] | peakIUsMU Ha pa3Ipa>KeHusl. TeMIepary-
OB. N3yueHue MIOCKUX U KPYTIBIX | PBI,
yepBeit 1o BJIQXKHBIM | YTJIEKHCIIOTO
pernaparam. rasa,
W3ydyeHne BHELIHEro CTPOEHUS | KHCIOpOaa).
MOJITFOCKOB o BJIQXKHBIM | DJIEKTPOHHBI
npenapataMm. unu  «M3yyenue | € TaOIHULBI U
CMpOeHUsl paKOBUH MONIIOCKO8) | TUIAKaThl.
HaOmronenne 3a moBeIeHHEM
YIUTKH (IPYAOBUKA, CITU3HSA).
W3ydeHre BHEITHETO CTPOCHUS U
MHOT000pa3usi 4YICHUCTOHOTHX
110 KOJUICKITHSIM.
Mpmuoroxkner | 12 Ypok PaznoobOpazue IITULL u | Muxpockor,
OYHBIC OBX MJIEKOTTUTAIOIIUX MECTHOCTH | MUKpOIIpernap
MMO3BOHOYH 1 wMaprta | npoxxuBaHus aThl
bIe - «CtpoeHue
KUBOTHBIE nepa»




OTKpbITH | BHemnee CTpOCHHE U
e I3 0COOEHHOCTH  TIEepelIBUKCHUS
PpBIOBI
CXOACTBO M OTIWYMS CTPOCHHS
BHYTPEHHUX OpraHoB
36MHOBOJHBIX U PBIO
BhaemiHee  cTpoeHME — NTHIBIL.
CtpoeHue nepbeB
5. Jxocuctem | 5 JeMmoHcTpanus Komnerotepn
BI oe
obopynoBaHU
e
Hroro 34
8 KJIACC (2 4 B Hee110; Bcero 68 1)

No Tema Komnuec | Yuer [IpakTnueckue u | Mcnons3oBaHue
(mpeboseanu | TBO paboueii | mabopaTopHbie pabOTHI u(ppoBOro u
e @I'oC) 4acoB nporpam aHaJIOTOBOT'O

(mpe6o6 | Mbl 000pyI0BaHUS

auue BOCIIHUTA LEHTpa

@I0C) | Hus €CTECTBEHHOHAYY
(mpebos HOH "
anue TEXHOJIOTUYECKOU
DI oC, HAIMpPaBJICHHOCTEMN
yuumulea «Touka pocrtay /
em JIETCKOTO
npozpam TeXHOMNapKa
My «KBanTopuym»
WIKObL) (mpebosanue

DI'0C 2021)

1. Beenenne. |2 Ypok N3yuenne cTtpoenus | Mukpockon
Hayxku, MOJATOTO | YBEJIMYHUTENbHBIX TPHUOOPOB
U3ydJarolue BKH
OpraHu3M neTen K
YyeJoBeKa JEACTBU

M B
YCJIOBHS
X
pa3nuvH
oro poja
Ype3BbIY
alHBIX
CUTyaIu
.

JeHb
conuaap
HOCTH B
O6oprbe ¢
Teppopu
3MOM.




2. [Tpoucxoxna Mexnyn | IeMoHcTpanus Komnbrorepnoe
eHue apoAHbIN o0opyoBaHue
YyeloBeKa NIeHb

Tonepan
THOCTH.

3. Bsenenue. Bceemups | [lemoHcTpanus KomnerotrepHoe
Hayxwu, bIii 1eHb | JlJabopaTopHas pabora | o6opyaoBaHueE,
U3y4arolue 60pb0bl | «M3ydyeHue TKaHeH YenoBeKa» | MUKpOIIpenapaThl
OpraHu3M co

CIIN o
M.
MexayH
apOIHBIN
NI€Hb
MHBAJIN]
OB.

4. OnopHo- - Jlabopamopnas paboma Mopenu
JBUTATEIbH BrisiBenue ocobeHHocTel NO360HKO8 UNU UX
BIif anmapar CTPOEHUS TTO3BOHKOB. ugposvie

Ipaxmuueckas paboma uz00pasxcenus
BrisiBiieHre HapyieHus

OCaHKH " HATHYUS

MJIOCKOCTOTHS

5. BuyTtpenns JleHb Jlabopamopnas paboma Muxkpockor,

s poccuiic | CpaBHEHUE MuKponpenapam
cpena KoM MHUKPOCKOITIMYECKOTO ol
opranmusma HayKH. CTPOEHHS KPOBU

YeJIOBEKa U JIATYIIKH

6. Kposenocu - Ipaxmuueckas paboma. | cmenockon __ uau
as u [Toncuer nmynbca B pa3HbIX oamuux
aumdaTrye YCIOBUSIX. W3mepenue | uzmepenus
cKas apTepUaJIbHOTO AABJICHUS oasnenus
CUCTEMBbI

7. Jpixanue - Ilpakxmuueckas paboma HaTtuux

N3mepenne JKU3HEHHOM | KHCIopoaa u
€MKOCTH JIETKUX. | YTJIEKUCIIOTO Ta3a
JlpIxaTenbHble TBUKEHUS

8. [Inmesapen - JemoncTpanus pH | matunk pH
ne YKEITYJTOYHOTO COKa (MOJIEIIb)

9. Obmen - JemoncTpanus KomnerotrepHoe
BEILIECTB o0opynoBaHue
Y DHEPTHH

10. Ypok JemoncTpanus JaTtuux pH
[ToxpoBHBIE OBX (roxa)

OpraHsl. 1 wmapra
Tepmopery —

JSIHSL. OTKPBITH
Brinenenune e I3

11. HepsHas - Jlabopamopnas paboma ugposvie
cuctema Hzyyenue cmpoenus | modenu

20J106HO20 M0O32d




12. Anamuzato | 5 - Jlabopamopnas paboma JaTauk Yo
pBbL N3ydenwne crpoeHus U pabOThI | U3ITydeHUs u
Opransl oprasa 3peHus OKPY’KaIoIlEero

cBeTa

13. Briciias 5 - JleMoHcTpanus KommnbrorepHoe
HEpBHAas obopynoBaHue
JeSATEIbHOC
Tb.

IToBenenue.
Ilcuxuka

14. OHJOKpUHH | 2 - JemoncTpanus KomnerotrepHoe
ast o0opynoBaHue
cucremMa

15. 5 - JleMoHcTpanus KommnbrorepHoe
NunuBumya obopynoBaHue
JBHOE
pa3BuTHE
opraHusma

16. Hrorosoe 2
MOBTOPEHUE
Bcero 68

9 KJIACC (2 yaca B Helxeq110, Bcero 66 1acon)

Ne Tema Komnaec | Yuer [IpakTnueckue u | Ucnonw3oBanme
(mpeboeanu | TBO paboueii | naboparopHbie pabOTHI ppoBOro "
e @IOC) 4acoB nporpam AHaJIOTOBOT'O

(mpe6os | Mbl 000pyI0BaHUS

auue BOCIIHUTA HEHTpa

DI'0OC) | Hua €CTECTBCHHOHAYYH
(mpebos ot u
anue TEXHOJOTHYECKON
DI'oC, HaIpaBJIICHHOCTEUN
yuumiea «Touka pocray /
em JETCKOTO
npozpam TEeXHOMapKa
My «KBanTopuym»
WKOIbL) (mpebosanue

QI'oC 2021)

1. Beenenue 1 - - -

2 OcHOBBI 14 Ypok JlaGopaTopHas pabora. | Mukpockor,
LHUTOJOTUU noaroto | PaccmarpuBanue KJIETOK | MUKPOTpEnapaThbl

BKH pacTeHHi, >KUBOTHBIX IOJ
JeTed K | MUKPOCKOIIOM.

NEUCTBU

SIM B

yCIOBUS

X

pa3nuyH

oro pona




Ype3BbIY

aHBIX
CUTyalu
i.
Jenn
conmuaap
HOCTU B
O0oprbe ¢
Teppopu
3MOM.
Pasmuoxen |5 Mexnyn | JeMoHcTpamuu: monenu- | Kounviomeprnoe
ue " apOJIHbIN | aNIuUIMKaIuH, 0bopydosanue
UHIUBUAYA NeHb WUTIOCTPUPYIOIINE 3aKOHBI
JTBHOE Tonepan | HaclIeACTBEHHOCTH,
pa3BuTHe THOCTHU. | TIEpEKpecT XpOMOCOM;
OpraHu3MOB pPEe3YIbTATHI OTIBITOB,
MOKA3bIBAIOUINX  BIIHSHUE
YCIIOBHM cpensl Ha
M3MEHYUBOCTh OPTraHU3MOB;
repOapHbIe MaTepUabl,
KOJUIEKIINH, MYJISKA
TUOPUIHBIX, TTOTUTUIONTHBIX
pacTeHum.
JlaboparopHsble paboThI:
Onucanne dbeHoTHUIOB
pacTeHuN. N3yuenue
MOAU(UKAITMOHHON
U3MEHUYUBOCTH u
MOCTPOEHUE BapHaAIlMOHHOU
KPUBOM.
[TpakTryeckas pabora:
Pemenue TEHETUYECKUX
3ajad.
OcHOBBI 16 Bcemupn | JlemoHCTparus Komnbsrorepnoe
TeHETHUKH. BIii JIEHb o0opynoBaHue
00pBOBI
co
CII1 o
M.
MexnyH
apOHBIN
JIEHb
WHBAJIH]I
OB.
OCHOBBI 4 Henn JeMoHcTpanuu: *uBble | KomnbproTepHoe
CEeNeKIUU | poccuiic | pacteHus, repbapHbie | 000pyAOBaHUE
OHOTEXHOJIO KOM 9K3EMILISPHI, MYJISIKH,
THH. HayKH. TaOJIHIIBI, ¢dororpadumu,
WUTIOCTPUPYIOIIHE
pe3yJIbTaThl CEJIEKLMOHHOMN
paboTHI; MOPTPETHI

CCJICKIITMOHCPOB.




6. DBOJIOLMOH | 8 - JlabopaTopHas pabora. | Komneroteproe

HO€E YYEHHE. N3yuenue o0opyaoBaHue
MOP(OTIOTHIECKOTO
KpUTEpHUS BUJA.

7. Bo3uukHoB | 6 Ypok [IpakTUyeckue padoThl Komneroreproe
€HUe u OBbX v" CocrasiieHue cxeM | 00opyaoBaHUe
pasButTHe 1 wmapra | nepenauu BELIECTB U
JKU3HA  Ha - sHepruu (uernen MUTaHus).
3emie OTKpbITH | v BbIsBiIeHHE THUIIOB

e I3 B3aMMOJEHCTBUS  pa3HBIX
BUIOB B KOHKPETHOM
IKOCHCTEME.

v’ U3ydeHne W OIMCAHHE
JKOCHUCTEMBI cBOeH
MECTHOCTH.

v' Ananus u OLICHKA
MOCHEACTBUM AESITeTbHOCTH
YyelloBEKa B 3KOCHCTEMAX,
COOCTBEHHBIX MOCTYNKOB Ha
KUBBIC OpTraHU3MBI u
9KOCUCTEMBI.

8. B3aumocssas | 12 - Hemonctpauuun pabor 1o | J[aTyuk MyTHOCTH,
u 9KOJIOTHH BJIAYKHOCTH, pH,
OpPraHHU3MOB YIJIEKUCIIOTO Ta3a u
" KHCIIOPOJIa)
OKPY>KaIoI1l
el cpebl.

Uroro 66

MarepunanbHoO-TeXHH4YecKasi 6a3a

1.Iudpossie nabopaTopus:

1) mianmer (I1K).

2) JlaTuuk TeMreparypsl JKUAKOCTH U rasa.

3) JlaT4uK OTHOCUTEIHLHON BIIAKHOCTH.

4) JlaTuuK OCBEIIEHHOCTH.

5) Hatunk armocdepHoro maBieHHs (OapoMeTp) M TEMIEpaTypbl OKpY’Karoien
CpEeJBl.

6) JlaTuuk ypoBHS 1Iyma.

7 JlaTuuk TemiiepaTypsl IOYBBI.

8) JlaTuuK BIaXHOCTH MOYBBI U BO3yXa.

9) Jatuuk Y@ u3nyyeHust ¥ OKPYKarollero CBeTa.

10)  JlaTumk TeMIiepaTypbl OKPYKaIOIIECH CPEIbl.

11)  Jaruwmk pH.

12)  Muxkpockon (uudposas yma).

2. atunku nudpoBbIX J1abopaTopuil Mo OMOIOTHH, SKOJIOTHH U (PU3UOTIOTHU
Ne ni/m1 |buonorus JKOJIOTHS dusnonorus




\Brasicnocmu 6030yxa

\Brasichocmu 6030yxa

ApTepuanbHOro JaBJICHUS

2 DiexmponposooumMocmu DexkmponposooumMocmu [Tynbca
3 Oceewénnocmu Oceewénnocmu OcegeweHHocmu
4 pH pH pH
3 Tevnepamypwl  oxpyscato-Temnepamypsl  oKkpyscaioweii | MnepamypoL meia
weti cpedvl cpeodvl
6 Hutpar-nonon YacTOTEI ILIXaHUS
7 XJI0pUI-HOHOB 'Y ckopeHus
8 3ByKa OKI
9 Bi1a)kHOCTH TIOYBBI Cunel (3promerp)
10 Kucnopona
1 OnTtuueckod MmiIoTHOCTH 525
HM (KOJIOpUMET))
12 Ontuueckoit miotHoctu 470
HM (KOJIOpUMET))
13 MyTHOCTH (TypOUIUMETD)
14 Oxucu yrnepona




