


IosicHUTeIbHAS 3aMUCKA.

Conepxanue MporpaMMbl BHEYPOUHOW JIEATENBHOCTH IPEIyCMATPUBACT IPAKTUKO-
OpPUEHTUPOBAHHYIO IEATEIBHOCTD YUAIINXCS 110 U3YYSHUIO0 OMOIOTMYECKIX 0OBEKTOB H MPOIECCOB.
3TO MO3BOJUT M3HYTPH» PACCMOTPETh BaXKHEUIIINE SBICHUS IPUPOIbI, TPUOOPECTH HEOOXOAUMBIE
HaBBIKM TIOCTAHOBKM M ONKCAaHUS OJKCIepUMEHTa. [IporpamMma TO3BOJIIET OCYIIECTBUTH
IBPUCTHYECKUE TIPOObl U CHOPMHUPOBATH MPAKTUUYECKYIO JAesATeNlbHOCTh. Kypc mo3Bosser
CHCTEMATH3UpPOBATh W PACIIUPUTH 3HAHUS ydaniuxcsi 00 0O0beKTax >KMBOW MPUPOABI KIETOYHO-
OpPraHU3MEHHOTO YpPOBHEH, BOCHOJHSAET Npo0en B 3HAHMAX YyYAIIUXCA 1O Kypcy Ouooruu
pacrenuii. [IporpaMma BHEYpOUYHOH JEATEILHOCTH MPEACTABISECT COO0H J1ab0PaTOPHBIN MPAKTUKYM
o OmoJyiornu pacteHuid u Ap. Bee mabopaTopHbie pabOThI MOCTPOCHBI 1O SAMHON CXeMe: yKa3aHa
TeMa, ONpEIEIICHBI 1EJH, IePEUNCIICHbl HATIISAHOCTh U MaTepHaibl, 000pyI0BaHUE, M3JI0KEH X0
paboTHI.

[IporpaMMa BHEYpOYHOU IEATENBHOCTH PACIIMPSET TPAHULBI 3HAHUM, HE COJEP)KAIINXCS B
0a30BBIX MPOrpPaMMax, pa3BUBAET MMO3HABATEIbHBINA UHTEPEC K MPEAMETY, 3HAKOMUT C Ipodeccueit
Ouosora, MO3BOJIIET CAeNIaThb MNpoQeccroHalbHbIE MPOOBI, CHOCOOCTBYET (HOPMHPOBAHUIO
00pa3zoBaTeIbHON TPACKTOPUH B 001aCTU MPOHECCHOHATHHOTO CAMOOTIPEICTICHHUS.

Hanpagiaenue nporpaMmbl Kypca BHEYPOUHO# JesTebHOCTH «[IpoeKkTHasI 1eATeTbHOCTH
(0uoJI0THYeCKHUI IKCIIEPUMEHT)) eCTeCTBEeHHOHAYYHOe.

AKTYaJIbHOCTb BBEJICHHUS JIaHHOTO Kypca OOyCJIOBJ€Ha CIEIyIOIIMMH HaOmoaeHusIMu. Bo-
MePBBIX, OOyYaIOUINeCs] CIOCOOHBI YCBOUTDH CIIOKHBIM MaTepuan 1o OHOJOTUM Ha HOBOM YPOBHE,
TaK)Xe eCTh He0OXOIMMOCTh IOBTOPUTH Kypc OOTaHUKH, 300JI0TUH, aHATOMUU U OOIIYI0 OHOJIOTHIO
00001IUTh 3HAHUS, TIOJYYCHHbIE 32 BECh MEPUOJI OOyUEHUS U MPHU CaMOCTOATEIBHON MOATOTOBKE.
Bo3sBpamenune k Kypcy OOTaHWKH, 300JI0THH, aHATOMUU W 0OIIed OWOJIOTHMH JAaeT BO3MOXKHOCTH
YIOBJIETBOPUTH 3ampoc OOyJaromMXcs B YIUIYOJIEHHOM H3Y4Y€HHUU OTAEIbHBIX TeM OOTaHUKH,
300JI0THH, AHATOMUH U OOIIeH OMOJIOTHHU yCrenHOM arTectanuu ydanuxcs B popme OI'D u EI'D,
JUIS IOCTYIUICHUS B BY3bl OMOJIOTUYECKOTO HAMpPaBICHHUS.

Bo-BTOphIX, cCpeau MHOTMX METOJOB, NPHUMEHSEMBIX B HAaydHOM OHOJIOTHUYECKOM
UCCIIEIOBAaHUH, HanOoJiee 3aMETHBIMU SIBJISIIOTCS HaONIOeHUWEe U dKcrnepuMeHThl. Habmonenue —
9TO 1EJICHAINPABJIIEHHOE, HENOCPEJACTBEHHOE, YYBCTBEHHOE BOCHPUSTHE MPEIMETOB U SIBICHUN
MIPUPO/JIBI B €CTECTBEHHBIX YCIOBMSIX, 0€3 BMEIIATENbCTBA B XOJ SIBJICHUN WM BOCIPOU3BEIICHUE
ero B JabOpaTOpHBIX YCIOBHsX. B mpoiecce HaOmrofeHus ywaimimecs HaOIIOJAOT, MPOBOJST
paboTy, U3MEpAIOT, BBIYUCIAIOT, 3aMHCHIBAIOT, 3apUCOBBIBAIOT. OJHUM U3 OCHOBHBIX METOJOB
U3Y4eHHUs OMOJIOTHH SBJIAETCS OMOJIOTMYECKUIN SKCIIEPUMEHT, KOTOPBINA IpeanoaraeT npoBeieHre
pa3HooOpa3HbIX MCCIEI0BATEIbCKUX BHJIOB JAeSITeNbHOCTH. Ha coBpeMeHHOM »JTame pa3BUTHUS
oOpa3zoBaTenibHOI 00nacTu «buonorus» 3HaueHue OMOJIOTrUUYECKOr0 SKCIIEPUMEHTa BO3PACTAET, TaK
KaK BO3pacTaeT MpaKTUYEeCKasi HalpaBJIEHHOCTb B 00yUYeHUU IpeaMeTa.

JlaGopaTopHbIN MPAKTUKyM TO3BOJIAET OOYYarOMIMMCS TMOJYyYUTh MPAKTHYECKHH OTBIT
JEeSITEeNIbHOCTH OUOJIOTa U IPUMEPUTH Ha ceOst MPOodeCCHOHANIBHYIO POJib. YUallluecs yJaTcs Jelarh
HECJIOKHBIE SKCIIEPUMEHTBI, HA0II0/1aTh, CPAaBHUBATh. DOPMUPYIOTCS TOJIE3HBIE YMEHUS M HABBIKU
MMOCTAaHOBKH M (PUKCAIMK HECIIOKHBIX OMBITOB M U3MEpEeHMid. B mpoliecce BHIMOTHEHUS Pa3IMuHbIX
nabopatopHblx paboT W HaOMOAeHUH oOOecreurnBaeTcs UENbHOCTh M TOJHOTA BOCIPHUSTHS
M3y4aeMbIX SBJICHMI, BOCIUTHIBAIOTCS TaKWe IIEHHbIE KayecTBa, KakK OPraHu30BaHHOCTbD,
JMCUUIUIMHUPOBAHHOCTh, HMHUIMATUBHOCTb, MBITIMBOCTb, CAaMOCTOSITEIBHOCTb. BBbINOIHEHHE
71a00paTOpPHBIX PA0OT BOCHUTBHIBAET Y YYALIUXCS CO3HATENBHYIO JUCLHUIUIMHY, YYBCTBO OT-
BETCTBEHHOCTH 3a paboTy, OpraHU3alllOHHbIE HAaBBIKM, YMEHHE OOpallarbcs ¢ WHCTPYMEHTaMH,
npubopami, cojaepkaTh B MOpPsJIKEe cBoe pabouee MecTo U T. 1. Pukcalus pe3yabTaToB pabOThI
JMCLUUIUIMHUPYET MBICIIb YUEHUKA, PUYYaeT ero K TOYHOCTHU B paboTe, 3aKperisieT pe3yabTaThl B
co3Hanuu. K.A. Tumupsizes nucan: «JIronu, HayduBIIMECS IPOCTHIM U3MEPEHUSIM, HAOMIOICHUSIM U
OTIbITaM, MPHOOPETYT CIIOCOOHOCTh CaMH CTaBUTh BOMPOCHI U TOJNydYaThb Ha HHUX (aKTHUYECKHE
OTBETHI, OKa3bIBasACh Ha 0ojiee BHICOKOM YMCTBEHHOM M HPAaBCTBEHHOM YPOBHE B CPaBHEHHMHU C
TEMH, KTO TAaKOM IIKOJIbI HE MPOJIeIa.



Heas kypca: hopmMupoBaHHE NPAKTUYECKUX HABBIKOB HAOIIOACHUS W HKCIIEPUMEHTA
npu paboTe ¢ 0ObEKTaMH KHUBOW MPHUPOJBI, CUCTEMAaTH3alUs U 0000IIeHHe 3HAHWUU IO
OMOJIOTUU paCTEeHUH, )KMBOTHBIX, YEJIOBEKAa M COLMAIBHO OMOJIOTHYECKOTO IKCIIEPUMEHTA
st (OPMHUPOBAHUS IUAJIEKTHKO-MATEPHATTUCTUYECKOTO MHUPOBO33PEHHSI HA 3BOJIONHIO U
(YHKIMOHUPOBAHUE OPTAaHUYECKOTO MHPA.

3agaum kypca:

Co3znaBath ycioBHS 711 pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEN, yMEHUS paboTaTh B

rpyImIe, BEICTYNaTh U OTCTauBaTh CBOIO TOUKY 3PEHHUSI.

Pa3BuBatTh npakTHuecKne yMEHUS U HaBBIKH IPU BBIIIOJHEHUH J1a0OPaTOPHBIX padoT.

PaszBuBaTh yMeHus opraHu3oBaTh pabouyee MecTo, HaONIOJaTh, CPAaBHUBATH, IPOBOIUTH

SKCIEPUMEHTbI, pPHCOBAaTh OHOJIOTUYECKHE OOBEKTbI, HW3MEpATh, aHAIU3UPOBATH,

000011aTh, A€1aTh JIOTUUECKHUE BHIBOIEI.

CopeiicTBOBaTh 3HAKOMCTBY ¢ Ipodeccueil Onoora, oCylmecTBIsATh IpodecCHOHaIbHbIE

pOoOBI JIs OLIEHKU CTETIEHW TOTOBHOCTU K OOYYEHHUIO0 OMOJOTHYECKON CIEI[UaIbHOCTH.

Oxka3arb MoMOIIb yJaluMcs B MOATOTOBKE K UTOTOBOM aTTecTaliy 1o OUoJIOTUH U

MOCTYIUIEHHIO B BY3b1 Onos10THYecKoro HanpaBaeHHUS.

IIporpamMa BHeypO4HOIi 1esiTeIbHOCTH «Y4e0HO — HccileJoBaTe/1bCKas
NAesiTeJIbHOCTh U MPOEKTHAS IeATEIbHOCTH (0MO0T0THYeCKU i IKCIIEPUMEHT))
npeaHazHaveHa s yyammxcsi 10-11 kiaccoB o001eo0pa3oBaTebHbIX KJIAaCCOB M
€CTECTBEHHOHAYYHOI'0 HAIIPABJICHUS] M PACCYUTAaHA HA 1 yac B HeJeJ110, paccuuTaHa Ha 34
yaca B rog. CoCTOUT U3 HaIlpaBJICHUN:

1. OOmeOnonoruuecKkuii IKCIEPUMEHT.

ABTOp Kypca OCTaBJISIET MPaBO 3a YYUTEJIEM U y4alllUMHUCA BbIOOpa HANpaBJiCHUS U
ompezeneHuss Habopa mpakTHueckux pabor: «lIporpamma paccunTaHa Ha BapuUaTHUBHOE
IIPUMEHEHHE B 3aBUCUMOCTH OT YPOBHSI AKTUBHOCTH, 3aMHTEPECOBAHHOCTH U MOJATOTOBJIEHHOCTH
yyaluxcsa. Yyamiudecs BIpaBe BBHIOpaTh NpakTUYeckue paboThl U 33JaHUd BHYTPU HHX
ONIPENIETIEHHOTO YPOBHS CIOKHOCTH.

[IporpamMmma BHEYpOUYHOU NEATEILHOCTH «YUYEOHO — HMCCIeA0BATENIbCKas ACSITEIIBHOCTD U
MIPOEKTHAsI JEATEIbHOCTh (OMOJOTHYECKHM JKCHEPHUMEHT)» COCTaBJi€Ha HJIs HaIpaBlICHUs
«buonornyeckuii SKCIepUMEHT»:

® DSJEKTHUBHOTO Kypca «buonormueckuii skcnepumeHT» aptop E.B. AnekceeBa c
BHECEHHBIMH U3MEHEHUSIMU;
® IIIKOJIbHBIA OMOJIOTHYECKHH 3KkcniepuMeHT (mpaktukyMm) B.H. FOnenkos.
JINYHOCTHBIE U MeTaNpeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHS NMPOIrPAMMBbI KypPca BHEYPOYHOM
AesITeJIbHOCTH.
JINYHOCTHBIE Pe3yJIbTATHI OCBOCHUS NMPOrPaMMbl Kypca BHEYPOYHOH AeATeIbHOCTH:
YV obyuarowuxca 6yoym cgpopmuposanul:

e OpHUEHTAllUA HAa MOHUMAaHHE MPUYUH ycIlieXa BO BHE y4EOHOU NESATENbHOCTH, B TOM YHCIIE
Ha CaMOAHAJIU3 U CaMOKOHTPOJIb pe3ylbTaTa, Ha aHajIu3 COOTBETCTBUS PE3YyJIbTAaTOB
TpeOOBaHUSAM KOHKPETHOH 3a1a4u;

e CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KpUTEpUEB YCIEIIHOCTH BHE Y4eOHOM
NESITEIbHOCTH;

Obyuarowuiics noay4um 803MONCHOCHb O (POPMUPOBAHUSA:

e BHYTPEHHEH IO3MIMH LIKOJBHHMKA HA YPOBHE IIOJIO)KMTEIBHOTO OTHOLIEHUS K IIKOJIE,
MOHUMaHUsI HEOOXOAMMOCTH YYEHHs, BBIP@KEHHOIO B mpeoOnagaHuu y4yeOHO-
M03HABATEIbHBIX MOTUBOB U MPEANOYTEHUH COLIMAIBHOTO CII0C00a OLIEHKU 3HAHUM;

e BBIPAXEHHOM yCTOMYMBON y4eOHO-1103HABATEIBHON MOTUBALIMU YUCHHUSL.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrPaAMMbI Kypca BHEYPOYHO AesITeIbHOCTH:

PeryasituBHbie
Obyuarowuiica Hayuumcs:



e IUIAHUPOBATH CBOU JEHUCTBUSA B COOTBETCTBHM C ITOCTABJICHHOM 3a/auell U yCIOBUSAMU €€
pean3anuy, B TOM YUCII€ BO BHYTPEHHEM IUIaHE;

e OLICHMBaTh IIPaBWJIBHOCTb  BBIIIOJIHEHUS  JCWCTBUS HAa  ypOBHE  aJ€KBaTHOMU
PETPOCTIEKTUBHON OLIEHKH COOTBETCTBHS PE3yIbTATOB TPEOOBAHMAM JTaHHOW 3a1aud U
3aJauyHoi 00JacTH.

Obyuarowuiicss NOIYYUM 803MONCHOCHb HAYUUMbBCAL:

e CTaBUTb HOBbIE yueOHbIE 3a]aUH;

e MPOSBIATH MO3HABATEIBHYIO HHUIIUATHBY B YUEOHOM COTPYTHHYECTBE;

e CAMOCTOSITEJIBHO aJIEKBATHO OLIEHUBAThH [IPABUJIBHOCTH BBIIIOJIHEHUS IEHCTBUS U BHOCUTH
HE00X0IMMbIE KOPPEKTHBEI.

Ilo3naBaTebHbIC
Obyuarowuiicss Hay4umcs:

e OCYLIECTBJISTh IMOUCK HEOOXO0AMMON HH(pOpMalLMK A8 BBINOJHEHUS BHE Y4EOHBIX
3aJlaHUN C UCIOJB30BaHUEM YUE€OHOM JUTEepaTypsl M B OTKPHITOM HH(POPMAIMOHHOM
MIPOCTPAHCTBE, SHIMKIONEIUMN, CIPaBOYHUKOB (BKJIIOYas 3JEKTPOHHBIE, LHU(POBBIE),
KOHTPOJUPYEMOM IpocTpaHcTBe MHTEpHeTA;

e (uKcUpOBaTH BEIOOPOUHYIO HH(POPMALIHIO 00 OKpYXAIOIEM MHUpE U 0 cebe caMoM, B TOM
YHUCIIE ¢ MOMOIIBIO0 HHCTpYMeHTOB KT

e CTPOMTH PacCyXJCHUs B (popMe CBSI3U MPOCTHIX CYKJIEHUH 00 00BEKTE, er0 CTPOCHHH,
CBOMCTBAX.

Obyyarowuiics NOIYYUM 603MONACHOCIb HAYYUMbCA.!

e  OCYHIECTBJISATH BBIOOp Hanbosiee 3(H(PEKTUBHBIX CIIOCOOOB PEIICHUS 3a7a49 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBU;

e  OCYILECTBJIATH CUHTE3 KaK COCTAaBJIEHHE LIEJIOI0 U3 YacTel, CaMOCTOATENIBHO 10CTpauBast
1 BOCIIOJIHSSI HEJOCTAIOINE KOMIIOHEHTHI;

e CTPOUTH JIOTMUECKOE PACCYXKJEHHUE, BKJIIOYAIOIIEE YCTAHOBJICHHE IMPUUYUHHO-
CIICICTBEHHBIX CBA3EH.

KoMMyHMKaTUBHBIE
Obyuarowuiicss Hayuumcs:

e CTPOMTb  MOHOJIOTMYECKOE  COOOIEHHe,  BlaJeTb  AUAIOrMYecKod  (popmoil
KOMMYHHUKAIMM, HCIOJB3Yys, B TOM uucie cpeactBa U uHcTpyMeHThl WKT
JMCTAaHIIMOHHOTO OOLEHMS;

e YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMU Pa3IM4YHBIX IO3MLUH B
COTPYIHUYECTBE;

e JIOTOBApHMBAThCA U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHON JIESATEILHOCTH, B TOM
YlCcIie B CUTYallMM CTOJKHOBEHUSI MHTEPECOB.

Obyyarowuiics NOIYYUM 803MONCHOCHb HAYYUMbCA.!

e  YUUTHIBATh Pa3HbI€ MHEHUS U MHTEPECHl U 0OOCHOBBIBATh COOCTBEHHYIO MTO3UIHIO;

e I[TOHMMAaTh OTHOCUTEJIBHOCTb MHEHHI U MOAX0J0B K PELICHUIO TPOOIEMBIL;

e apryMEHTHPOBAaTh CBOIO IO3MLMIO M KOOPAWHHPOBATH €€ C MO3MLUAMHU IMapTHEPOB B
COTPYHUYECTBE NMPH BhIPAOOTKE OOIIEro PEeLIeHNs] B COBMECTHOH JIESITEIbHOCTH;

e QJICKBaTHO MHCIIOJIb30BaTh  peueBble  cpeactBa Juid  3(GQGEKTUBHOIO  pelIeHHs
pa3HO0Opa3HbIX KOMMYHHKATHBHBIX 3a/1a4.

OcBoeHUE JaHHOTO Kypca MO3BOJMT OOy4arollMMCsl y4acTBOBaTh B OJMMIIMAAAX PA3HOTO
ypoBHs, ycnemHo caate OI'D, EI'D B By3bl Meauko-Onoioruyeckoro mnpoduis. Cucrema
3aHATUH COpPHUEHTHpPOBaHA Ha (OPMHPOBAHME AKTMBHOM JIMYHOCTH, MOTHUBUPOBAHHON K
camMooOpa3oBaHulO, oOjajnaromend  JOCTAaTOYHBIMU  HaBBIKAMH M IICHUXOJIOTUYECKUMU
YCTaHOBKaMM K CAMOCTOSITEIbHOMY MOMCKY, OTOOPY, aHAIN3Y U MCIOJIb30BaHUIO UH(OPMAIIHH.
[IpoBeneHne pa3HOOOpPA3HBIX MCCIEIOBATEIbCKUX BHJIOB JIEITEIBHOCTH HAlENIMBAaeT Ha
HCCIIEIOBATENIbCKYI0 paboTy. 3HaueHHe OHMOJIOTUUECKOTO HKCIEPHUMEHTa BO3pAcTaeT, TaK Kak
BO3pacTaeT IMpaKTHYECKash HalpaBiICHHOCTh oOydeHue mpeamera. Ha crynmenu oOyueHUs
SKCIIEPUMEHTY  yJeNseTcsl 3HAuUMTEeJIbHOE BHHMAHUE JICITEIbHOCTHOM (opme paboThI,



crocoOCTBYIOIIEH (POPMUPOBAHHIO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHS.
@opmbl padoThI: WHIUBUyaTbHAs UCCIIEAOBATEIbCKAsA, paboTa B MaJbIX TPYIIaxX, MOCTAHOBKA
OTIBITOB, HH()OPMALIMOHHO-TIOMCKOBAS JIEATEIILHOCTD.
@opMbI OPraHU3aIUMN U METOAbI 00yUYeHH s

DKCIIEpUMEHT Tpearnonaraet pabory ¢ pa3HOOOpa3HBIMH OOBEKTaMH — KaK C KUBBIMH
OpraHu3Mam#, Tak M C (HUKCHPOBAHHBIMU Tmpenaparamu. OcoOEHHOCTBIO OHOIOTHYECKOTO
OKCIICPUMCHTA ABJIACTCA €ro HHTCIPATHBHOCTD.

B Hawane kaxgoro OJIOKa OAKCIEPHUMEHTAIBHOW pabOThl TpeAroiaraeTcss HaIn4Hue
MOITOTOBUTEJIEHOTO ATara:
- INIaHUPOBAHUC OIIbITA,
- mo00pKa 000PYyIOBAHUS;
- BEIOOP OMOJIOTHYECKOTO OOBEKTA JIJISl UCCIICIOBAHMS;
- COCTaBJICHHE aJITOPUTMA BBITIOJTHEHHUSI pabOTHI U ee 0(popMIIeHHE;
- COOTHECCHHUC Heﬂeﬁ MMOCTAHOBKH OIIbITA U BBIBOJIOB UCXOAA M3 MOJTYUCHHBIX PE3YIbTATOB.

Coaep:kaHue NporpaMMsl

OBIIEBHOJIOT MYECKUH DKCIIUPUMEHT.
10-11 kuacc (34 yaca B ron)

JBOJIIOLIHSA.
JdapBuHu3m

[Ipeanocelnkn BO3HUKHOBEeHHMS ydeHuss Y. JlapBuHa: [OOCTHXKEHHUS B  00JIaCTH
€CTEeCTBEHHBIX HayK, JKCIeauIMoHHbIM Marepuan Y. JlapBuna. Yuenue Y. JlapBuna 00
HCcKyccTBeHHOM oTOope. Yuenume Y. JlapBuHa o ectecTBeHHOM otOope. Bum — snemenTtapHas
ABOJIIOIIMOHHAS eAnHuna. Beeobias nHauBUIyalbHas U3MEHYMBOCTh U MU30BITOYHAS YHCIICH-
HOCTH MOTOMCTBA. bopb0a 3a cyliecTBOBaHNE U €CTECTBEHHBIH 0TOOP.

[Ipaktnueckas pabotaNel PesynmpTaThl HMCKYCCTBEHHOIO  OTOOpa Ha COpTax KYyJIbTYpPHBIX
pacTeHui

Ilpakmuueckas paboma Ne2  CpaenumenvHas Xapakmepucmuka  ecmecmeeHHo20 U
UCKyCcCmeeHH020 ombopa

JlabopaTtopHas pabora Nel Buj u ero kputepum.

JlaboparopHas padota Ne2 HM3yueHue N3MEHYMBOCTH.

CunTeTHYecKasi TEOPUS IBOJTIONMU. MUKPOIBOIIOLHA.

'enerrika W SBOJIIOIMOHHAS TEOpHs. OBOMIOLMMOHHAS pPOJib MyTrauuil. Ilomymsmus —
JJIEeMEHTapHas SBOJIOUMOHHAs eauHuia. ['eHodona nonynsuuil. MpeanpHble U peajbHbIC
nonymsiiuu (3akoH Xapau — BaiinGepra). ['eneTudeckue npoieccsl B momyisuusx. Peseps
HACJIEICTBEHHOM  M3MEHYMBOCTU  MOIMYJISLUMN. @opMBI  €CTECTBEHHOTO  OTOOpA.
[IpucnocobaeHHOCTh OPraHU3MOB K Cpelie OOMTaHMS KaK pe3ylbTaT JIEHCTBUS €CTECTBEHHOTO
orbopa. MuxkposBomtonus. CoBpeMeHHbIe IpeiacTaBieHuss o Bupoodbpaszosanum (C. C.
Yersepukon, . . HImansrayszen). [Iytn u ckopocTs BHI000pa3oBaHus; reorpaduyeckoe u
9KOJIOTHYECKOE BHUI000pa3oBaHKME. DBONIOLMOHHAS DPOJb MOAM(DUKanuil; (U3MOJIOrHYecKue
aganTauuu. Temmbl 3BOJIIOIUU.

Ipaxmuueckas paboma Ne3 Cpasnenue npoyeccos 0sudicyuje2o u cmabunuzupyowezo omoopa
JIaGopatopHas pabota Ne3 HM3yueHue nmpucrocoOIeHHOCTH OPraHU3MOB K cpesie 0OMTaHusl.
Ipakmuueckas paboma Ned CpagHnenue npoyeccog8 3KON02UYECKO20 U  2e02pahuyecKkozo
8U0000pPA308aAHUSL.

OcHOBHBIE 3aKOHOMEPHOCTH 3BOIOINH. MaKpo3BoJIIonms

I'maBHBIE HampaBJEeHHUS SBOJIOLMOHHOIO Ipolecca. buonorudeckuit mnporpecc u
o6uonoruueckuit perpecc(A. H. Ceepuos). Ilyru noctuxenus OMOJIOrMYECKOT0 Mporpecca.



AporeHes; CYIIHOCTh apoMOpP(HBIX W3MEHEHWH M WX pPOJb B JBOJIONHUHA. BO3HHUKHOBEHUE
KPYIHBIX CHCTEMAaTHYECKHX TPYI UBBIX OPraHU3MOB — MAaKpPOSBOJIOIMS. AJIIOTEHE3 U
MIPOrPECCUBHOE MPUCTIOCOOTICHUE K ONPEICICHHBIM yCIOBHSIM CyIlecTBOBaHMs. KaTarenes kak
dbopmMa JOCTHXKEHUS OWOJIOTHYECKOTO TIPOIBETAaHUS TPynn opranu3MoB. OCHOBHBIC
3aKOHOMEPHOCTH ABOJIFOLUU: JUBEPTEHLMS, KOHBEPIEeHIMs, NTapauIeIn3M; IIPAaBUiIa 3BOJKOLUI
TPYyNIl  OpraHu3MoB.  Pe3ynbTaThl  3BOJIOLUM:MHOTOOOpa3uMe  BHUAOB, OpraHAYecKas
1eIeCO00Pa3HOCTh, MOCTENEHHOE YCIOKHCHUE OpraHUu3aI[uu
Jlabopamopnas paboma Ne4 Buiagnenue apomop@o308 y pacmenuti u H#CUBOMHbIX
Jlabopamopnas paboma Ne5Bwisenenue uouoadanmayuu y pacmerutl U #CUBOMHbIX
Ipakmuueckasn paboma 5 . CpasHumenvras Xapakmepucmuxka nymeti 360110UUU U HANPAGIeHULL
960IIOYUU.
Ipakxmuueckasa paboma Ne6 Cpasnumenbras Xapakmepucmuka MUKpo- u MaKpod38010yuu
IIpoucxoxneHune Yea0BeKa
MecTto uenoBeka B kuBoW mpupone. CucremaTHyeckoe TmoJiokeHue Bupa Homo

sapiens B cucTeMe >KMBOTHOTO Mupa. [Ipu3HaKK U CBOWCTBA YeIOBEKa, IMO3BOJIIONINE OTHECTH
€ro K pa3IM4YHbIM CHUCTEMAaTHYECKUM TpylmaM [apcTBa XKUBOTHBIX. [IpsMoxoxkaeHue;
AHATOMHUYECKUE TPEANOCHUIKA K TPYAOBOM [EATEIBHOCTH W JAJbHEHIIEH COLMAIBHOU
sBoJIOIMKU. CTaauu SBOJIIOIMU YEIIOBEKA: JPEBHEWIIMN YEJIOBEK, NPEBHUN YEJIOBEK, MEpPBBIE
COBPEMEHHBIE JIIOJIU.
CpoiicTBa yenoBeka Kak Ouosornmuyeckoro Bupaa. IlomymsiuonHas cTpykTypa Buaa Homo
sapiens; yemoBeUeCcKre packl; pacooOpa3oBaHue; €AMHCTBO MPOUCXOXKACHHUS pac.
CpoiicTBa 4YeoBeKa Kak OMOCOIMAIBHOTO CyiecTBa. JIBmKymme cuiibl aHTpororeHesa. @.
DHrenbc O pOJIM Tpyda B TIpollecce TpeBpamieHusi o0e3bsHBI B 4YeloBeka. Pa3Butue
YJIEHOPA3/AeIbHOW peuH, CO3HAHMSI M OOIIECTBEHHBIX OTHOILIEHHH B CTAHOBJIEHHH YEIOBEKA.
B3aumooTHoOIIEHHE COIMATIBHOTO U OHOJIOTMYECKOT0 B HBOJIIOIMHU 4YeJOBeKa. AHTHHAaydHas
CYIIHOCTh «COLIMAJILHOTO JAapBUHMU3Ma» M pacu3Ma. Begyias posb 3aKOHOB OOIIECTBEHHOM
KU3HU B COLMAIIBHOM IIpOTpecce 4ernoBeuecTBAa. bMomorndyeckue CBOMCTBA YEIOBEYECKOTO
ob1ecTBa.
Ilpakmuueckaa paboma Ne 7 Auwanuz u oOyeHKa paziudHulX SUNOME3 O NPOUCXOHCOEHUU
uenoeexda
B3aumooTHOLICHUSI OPraHU3Ma U CPebl

EctectBennble cooOmiecTBa >KMBBIX OpPraHM3MOB. bHOreomeHos3bl: 5KOTON U OHOLIEHO3.
KoMmnoHneHTsl OHOIIEHO30B: MPOIYHEHTHI, KOHCYMEHTBI, PEIyLEeHThl. bHOIIEHO3BI: BUAOBOE
paszHooOpasue, MIOTHOCTh MOMYJALMA, OMomacca.
AbuoTtnueckue ¢GakTopbl cpenbl. Posib TeMmneparypbl, OCBEIIEHHOCTH, BIAXKHOCTU U JIPYTUX
(GakTopoB B KH3HEJCATEIBHOCTH cooOmecTB. VHTEHCMBHOCTh JeHCTBUSA  (aKTOpa;
orpanuuuBamomuil pakrop. Bzaumo neiictBue GpakTopoB cpelibl, MPeaebl BBIHOCIUBOCTH.
buotuueckue daxrtopsl cpensl. MHTErpanus Buaa B OHMOLIEHO3€E; dKOJOTHUecKHe HUlU. Llenun
U CeTH MHUTaHuA. DKOJIOTHYecKas mupamuia yucena 6umomaccel, s3Heprud. CMeHa OHMOLIEHO30B.
[TpuunHBl cMEHBI OUOIIEHO30B; (POPMHUPOBaHKE HOBBIX COOOIIECTB.
Ilpakmuueckaa  pabomaNe8.Onucanue  3Kocucmem  coell  MeCMHOCMU(BUO08AST U
NPOCMPAHCMBEHHASI CMPYKMYPA, Ce30HHble USMEHEHUs, Haauyue aHmpono2eHHbIX U3MEeHeHULL).
Ipaxmuuecxas pabomaNe9. Pewenue sxonocuueckux 3aoay.
Ilpaxmuueckaa  paboma  Nel(O.  CpasnumenvHas  Xapakmepucmuka  9KOCUcCmem U
a2pOdKOCUCTEM.
Jlabopamopunasa paboma  Ne6  Cocmaenenue cxem nepeHoOca 6euwjecms U SHepeuu 6
aKoCUCmemax
( nuwesvlx yeneti u cemetl)
Jlabopamopnasa paboma Ne 7. Hccneoosanue usmeHneHuil 6 dKOCUCMEMAX HA OUOJO2UYECKUX
MoOensax (akeapuym,).
B3aumMooTHOIIEHHS MeKAY OPraHU3MaMH

@opMbI B3aUMOOTHOIIECHUH MeXAy opranu3MaMu. [103uTHBHBIC OTHOIIEHHUS — CHUMOMO3:



MYTyaJn3M, KOOIIepanus, KOMMEHCAIIU3M, HaxJ1eOHUYECTBO, KBapTHPAHTCTBO.
AHTHOMOTHYECKHE OTHOLICHUS: XWIIHUYECTBO, IApPa3UTH3M, KOHKYpPEHIHS, COOCTBEHHO
aHTHONO03 (aHTUOMOTUKH, (GUTOHIMABI H 1p.). IIpoucxXoXaeHne M 3BOIIONMS MapasUTH3MA.
HelitpanbHple OTHOLIEHNS — HEUTPAIIU3M.

B3aumMocBsi3b npupoabl 4 06mecTBa. buoJiorusi oxpansl Npupo/bI (4 yaca)

AnTponioreHHble ()aKTOphl BO3ACUCTBUS HAa OHOILIEHO3BI (POJIb YEJIOBEKa B IMPHUPOJE).
[Tpo6nemMBbl paroOHaIBFHOTO MPUPOAONOIB30BAHMS, OXPAHBI MPUPOJIBI: 3alUTa OT 3arps3HEHHH,
COXpaHEHHE OJTAJOHOB U TMAaMSATHHKOB TPHPOJBI, OOECredeHne MPHUPOTHBIMA pPecypcaMu
HaceJIeHUs IJIaHeTbl. Mepbl 1o 00pa30BaHUIO SKOJOTHYECKUX KOMIUIEKCOB, SKOJOTHYECKOE
obOpa3oBanue. [ 10banvHble anmponozentvle uzmenenus 8 ouocgepe u Ilpobrema ycmouuugoeo
pazeumus buocghepul
Ilpakmuueckas paboma Ne 11. Bvisgnenue aHmponoceHuvix usmeHeHUuli 8 dKOCUCmeMax ceoell
MecmHOCmU.

TemaTnueckoe JIAHMPOBaHKMeE Kypca 001ednoornyeckuii ykcnepument. 10 —11 kiaace

(34 yaca)
Ne | Tema 3ansATHA KoanyecTBo 4acoB ®opMbl OpraHu3ai yueOHbIX
TeOpus NpaKkTHKa | 3aHATUI, OCHOBHBIX BUJIOB
y4eOHOU IeATeTbHOCTH
IBouronus (20 yacon)

1-2. | Napeunn3sm. ITpakTuyeckas pabora Nel 1 1 Jlexumst. [pakrudeckas pabora.
«Pe3ynbTaThl HCKYCCTBEHHOTO OTOOpa Ha biok - cxema. PucyHok.

COpTax KyJIbTYPHBIX PACTCHUI»

3. Hapsunusm. [Ipaktudeckas padora Ne2 0,5 0,5 [TpakTuueckas padota. biok -
CpaBHUTENIbHAS XapaKTEPUCTUKA cxema. PucyHok.
€CTECTBEHHOT'0 M ICKYCCTBEHHOT0 0TOOpa

4-5. | Bun - anemMeHTapHasi 3BOJIOLHUOHHAs 1 1 Jlexuus. JTaGopaTtopHas padora.
equauna Jlabopatopuas padora Nel «Bun PucyHnox.

U ero KpuTepuu (U3ydueHue
MOP(HOJIOTHIECKOTO KPUTEPHS)

6-7. | Bceobmas unauBuyanbHas 1 1 Jlekuus. JlaGopaTtopHas padora.
W3MEHUYUBOCTH U N30BITOYHAS Pucynok.

YHCIIEHHOCTh MOTOMCTBA. JlabopaTopHast
pabota Ne 2 «/3yyeHre N3MEHYHBOCTHY

8-9. | CuHTeTHYecKasi TEOpUS IBOJIOIUU. 1 1 Jleknus. [lpaktuueckas padoTa.
MukposBomtonus. [Ipakruueckast pabota biok - cxema. PucyHok.

Ne 3 «CpaBHeHUE IPOLIECCOB JIBUKYILIETO
U CTaOMJIM3UPYIOIIEro 0TO0pa»

10- | IIpucrnoco0IeHHOCTh OPTaHU3MOB K 1 1 Jlexmus. JTaGopaTtopHas padoTa.

11. | cpene oOUTaHMs KaK pe3yibTatT Pucynox.
ecTecTBEHHOro orbopa JlaboparopHas
pabota Ne 3 «M3yueHue
MPUCTIOCOOIEHHOCTH OPraHU3MOB K CpeJie
oOUTaHUS

12. | CuHTeTnyecKas TeopHs 3BOJIIOIUH. 0,5 0,5 [TpakTrueckas pabota. biok -
MuxkposBomrorus. [Ipaktuyeckas pabora cxeMa. PucyHok.

Ne 4 «CpaBHeHue npoueccoB
HKOJIOTUYECKOT0 U reorpaduyeckoro




BHJI000Pa30BAHUSDY

13- | Ilytu goctxkeHus: OUOJIOTUYECKOTO 1 1 Jlexmus. JTabopaTtopHas padoTa.

14. | nporpecca. Aporeses; CyluHOCTb Pucynok.
apoMOpP(HBIX U3MEHEHHU U UX POJIb B
sposrorny. Jlaboparopuas pabora Ne 4
«BblsiBeHuEe apoMop(o30B y pacTeHui u
KUBOTHBIX)»

15- | AJUIOr€He3 U MPOrPECCUBHOE 1 1 Jlexmus. JTabopaTtopHas padoTa.

16. | mpHCIIOCOONIEHHE K ONPENeIEHHBIM Pucynok.

YCIIOBUSIM CYLIIECTBOBAHMUSI.
JlaboparopHas pabota Ne 5 «BrisiBneHue
WJIMOAJIaNTAIlUN Y PACTCHUHN U
YKUBOTHBIX»

17. | llpakruueckas padora Ne 5 1 [IpakTnueckas pabora. biok -
«CpaBHUTENBHAS XapaKTEPUCTHKA MTYyTEH cxema. PucyHoxk.
9BOJIIOIMY ¥ HAIIPABJIEHUH 3BOJIIOLIUN

18. | Ilpaktuueckas padota Ne 6 1 [IpakTuueckas pabora. biok -
«CpaBHUTENbHAS XapaKTePUCTUKA cxeMa. PucyHok.

MHUKPO- ¥ MAaKPOIBOJIIOIIII

19- | [IpoucxoxkaeHue yenoBeka. 1 1 Jlexums. [TpakTudeckas padora.

20. | IIpaxTuueckas padota Ne 7 «AHanu3 u biok - cxema. PucyHok.
OIIEHKA Pa3JIMYHbIX THUIOTE3 O
MIPOUCXOXKICHUN YEIIOBEKa

Ixkouorus ( 12 yacon)

21- | B3aumooTHOIIEHUSI Opranu3ma u cpenpl. | 1 1 Jlexuums. IlpakTnyeckas

22. | IlpakTudeckas pabora Ne 8 «Onucanne pabora. biok - cxema.
9KOCHUCTEM CBOEH MECTHOCTH (BUIOBAs U Pucynox.
MIPOCTPAHCTBEHHAS CTPYKTYpa, CE30HHbIE
W3MEHEHHUs], HATMYhe aHTPOTIOT€HHBIX
W3MEHEHUI)»

23. | IIpaxTtuueckas pabota Ne 9 «Pemenue 1 [TpaxTuueckas padota. biok -
HKOJIOTMUECKUX 3314 cxeMa. PucyHok.

24- | llenu u cetn nuTaHus. DKOJOTHYECKAs 1 1 Jlexuus. JlaGopaTopHas

25. | mupaMmja yrcen OMoMacchl, SHEPTUu. pabota. PucyHok.
JlaGopaTtopnast pabota Ne 6 «

CocraBiieHre cXeM MepeHoca BEeIIecTB U
SHEPruM B KOocHUcTeMax (MHILEBbIX Heneit
U ceTei)»

26- | CmeHa OuoreHo30B. [IpudrHBI CMEHBI 1 1 Jlexums. JTaboparopHas

27. | buoneHo3oB; popMHUpPOBaHNE HOBBIX pabota. PucyHok.
coobmectB. JlabopaTopHas pabora Ne 7
«HccnenoBanue n3aMEHEHNM B
HKOCHUCTEMAX Ha OMOJIOTUYECKUX MOJEIISIX
(axBapuym)»

28. | IIpaxtnueckas padora Ne 10 1 [Tpaktuyeckas pabora. biox -
«CpaBHUTENbHAS XapaKTEPUCTHKA cxeMa. PucyHok.
9KOCHCTEM H arpO3KOCHCTEME

29- | YueHnue 00 skocHcTEMaxX. DKOJIOTHMUECKUe | 1 1 Jleknus. Ilpaktrueckas

30. | dakropsl. [IpakTuueckas padora Ne 11 pabora. biok - cxema.
«OrneHka KOMQOPTHOCTH KINMATa» PucyHok.

31. | Ydenue o0 sxocucremax. Jkosoruueckue | 0,5 0,5 [Tpaktuyeckas pabora. biox -
¢axTopsl. [IpakTiueckas padora Ne 12 cxema. PucyHok.




«Bnusane MUKPOKJIMMAaTa MECTHOCTU Ha
YCJIOBHUS JKU3HWN

32. | [lonstue 06 sxocucteme. [IpakTuueckas | 0,5 0,5 [Ipaktuueckas pabota. biok -
pabota Ne 13 «Mepapxusi 3KOCHCTEM) cxema. PucyHok.
Buocdepa un yesoBek (2 yaca)
33- | B3aumocBs3p npupoibl ¥ 00LIECTBA. 1 1 Jlexuwms. IpakTudeckas
34. | buonorust oxpaHsl IPUPOIBL. pabota. biok - cxema.
[Ipaktuyeckas padora Ne 14 «BrisiBinenne Pucynoxk.
AQHTPOTIOTEHHBIX N3MEHEHH B
9KOCUCTEMAX CBOEH MECTHOCTH»
Uroro: 15 yacoB | 19 yacos
Bcero: 34 gaca




JIMTEPATYPA

[Tporpammsl 31eKTHUBHBIX KypcoB. buosorus. 10-11 xnaccsl. [IpodunsHoe oOydenue.
Co6opuuk4.B.1. Cusornazos, 1.b. Mop3ayrosa.- M.:/Ipoda,2009.-214c. (OneKkTuBHbIC

KYpCBbI)

Aradonosa U.b., CuBoriaxos B. W. buonorus pacrenuii, rpu6os,

mumaitaukoB. — M.: Ilpoda, 2007. — (OnextuBHbIe Kypchl.) bunac A.B., Mam

P. JI. u np. bruosorndeckuii SKCIIEpUMEHT B IIKOJIE: KH. U yauTensd. — M.:

[Ipocsemenue, 1990.

BacwibeBa E. M., 'op6ynosa T. B. ®usnonorus pacrenuii. — KpacHosipck: M3narenscTBo
KpacHosipckoro ynusepcuterta, 1989.

Bopounun JI. I'. u n1p. ®u3nonorus BeICHIEH HEPBHOM AEATENBHOCTH U MICUXOJIOTHH: TOCOOUE

i (pakyabTaTUBHBIX 3aHATHH B 9-10 k1. — M.: [Ipocsemenue, 1970.

Boponun JI. I'., Mam P. JI. Meroauka npoBeaeHuit ¢pakyIbTaTUBHBIX 3aHATHH 110 GU3NOJIOTUN
BBICIIIEH HEPBHOW IEATENLHOCTH U Ticuxojoruu. — M.: IIpocBemenue, 1979.

Boponmos H. H., Cyxopykosa JI. H. OBontonus opranndeckoro mupa. GaxynbraTus:

yue6.mocoome mst 10-11 xr. — M.: Hayka, 1996. I'enkens [1. A. ®usnonorust pacTeHU:
yueb.nmocobue no gaxkyabTaTuB. Kypcy s 9 k. — M.: [IpocBemenue, 1983.

Kucenena 3.C., Msarkosa A. H. I'enetuka: yue0.mocobue no ¢paxyapTaTHUB. Kypcy IS

yuamuxcs 10xn. — M.: IIpocsemenue, 1983. Manxke I'. I'., Mam P. JI., MuxeeBa M. 1.

MeTO/IMKa MpoBeieHus (akyIbTaTUBHBIX KypcoB 1o Ouonoruu. — M.: Ilpocemenue, 1977.
Mamncyposa C.E., Kokyesa I'. H. cnenum 3a okpyskatoreit cpenoi Hamero ropoaa. 9-11

KJI.: IIKOJIBHBIN npakTukyM. — M.: Biagoc, 2003. Mapuna A. B. KoHcniekTbl ypokoB 1is

y4HTeINs OMOJIOTHHU: ypoku OoTaHuKkuU. 6 k1. — M.: Bmagoc, 2003.

[Tyran H.A. Mcnionp30BaHne HaTypadbHBIX 00BEKTOB MpU 00yueHun ouosoruu. — M.: Biamoc, 2003.
ITyram H. A., Koznosa T. A. JlaGopaTopHble ¥ MpaKTHYECKUE 3aHATHS 110 OuoJsioruu. 6, 7, 8 k1. — M.:
Bnamoc, 2003.

XpunkoBa A.I'., Koran A. b., Koctun A. I1. ®usnosorust xuBoTHbIX. DaKyIbTaTUBHBIN KYpC:
nocobue s ydammxces 9-10 ki1, / mox pen. mpod. A. I'. Xpunkosoit. — M.: [Ipocsemienue, 1972.
Xpunkosa A.I'., Kosecos /. B. u ap. ®usunonorus yenoBeka. — M.: [Ipocsemenue, 1982.

Xpunikoa A. I'., Mankep ['. I'. u 1p. MeTtonuka npoBeneHus (pakyabTaTHBHBIX KypCOB IO OHOJIOTHH.
— M.: IIpocBenienue, 1981.

JIeKTPOHHBbIE MOCOOUS

e [lIkonpHbIN Ononornyeckuii skciepumenT B.H. FOnenkos, Butebek, 2010r.;

e borannyeckuil skcrepuMeHT (JeKTpOoHHBIM BapuanT) [Ipaktukym mo OGotanuke M.B.
Kotnsap, Cumdeponons, 2017t

e 300JOTMYECKHUI SKCIIEPUMEHT (DJICKTPOHHBIN BapuaHT) JIaGopaTopHbBI MPaKTUKYM IO
300JI0TMH TTO3BOHOYHBIX 1o pen. M.B. Koncrantunosa, M., 2011r;

e YEJIOBEK KAK OBBEKT DOKCIIEPUMEHTAJIbHBIX  HABJIKOJEHUI
(2meKTpOHHBIN BapuaHT) MeToauKa MPOBECHHUE OINBITOB U HAONIOIEHUN M0 aHATOMUH,
¢usnonorun u ruruexe yenoseka JI.I'. Boponun, P.Jl Mamm, M., 1983r;

e YEJIOBEK KAK OFBBEKT DOKCIIEPUMEHTAJIbHBIX  HABJIOJEHUWI
(onmexTpoHHBIM BapuaHT) TeTrpaap Uis NMpakTHUECKUX paboOT Mo Kypcy «AHaTOMUS H
¢uznonorus yenoseka» H.JO. Cyrpo6osa, Comukamck, 2008r.;

e [IpakTukym o skojoruu (3nexTpoHHslii BapuanT) A.T. 3BepeB, M., 2004r;

[IpakTukym buoxumus u MonexyssipHas OMOIOTHUS DIEKTPOHHBIN y4eOHO — METOTUIECKHIA

KoMILIeKc(dNeKTpoHHbIi BapuanT), H.M. Tutosa, KpacHospck,



