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1. HHosicHuTEIbLHAA 3aIHCKA

IIporpamma BHeypouHO# aesiTebHOCTH «HMcciienoBanuss B OMOJIOTHM» COCTaBJIEHA
g ydanmxcsa 10 -11 kiaccoB M COOTBETCTBYET TpeOOBAHUSM, MPEABSIBISIEMbIM K METOJUKE
OpraHu3allMy UCCIIEJ0BATEIbCKOM NEATEIBHOCTH IIKOIbHHUKOB.

PabGouass mporpamMMa mo BHEypouyHOU aesrenbHocTH «MccnenoBaHus B OHOJIOTHN
pacKpbIBaeT OCHOBHBIE pa3leibl MporpaMMmbl, (OpPMBI U METOAbl PabOTHl C YyYallMHCS.
OCHOBHBIM  METOJMYECKUM  IOJIXOJ0M B paMKax JIaHHOW TMpPOTpaMMbI  SIBJISIETCS
HATYpaJIUCTUYECKUI» MOAXO0M: oOydeHHe W BOCIHUTAHUE JeTed Ha MPUMEpPE KUBBIX, «peab-
HBIX» 00BEKTOB, CYIIECTBYIOUINX B €CTECTBEHHBIX YCIOBHSIX.

[Iporpamma «HccnenoBanus B OMOJOIMH» OTHOCUTCS K OOLIEHMHTEIIEKTYyaJIbHOMY
HaIIpaBJIICHUIO BHEYpPOUYHOW JesTesnbHOCTH ywamuxcss 10 - 11 kmaccoB. Cpok peanusanuu
nporpammsl -1 roa.IIporpamma coctaiena ¢ yaetom tpedoBanuit ®I'OC COO.

[Iporpamma BHeypounoit nestenbHocTH «Mccnenoanust B Ouonmormm»  10-11  kiaccsl
cocTaBlieHa Ha ocHOBe PDeiepalIbHOro rocyAapcTBEHHOr0 00pa30BaTENbHOIO CTAHAAPTA CPEIHETO
001ero o0pa3oBaHMs, YTBEPKICHHOTO TMPUKa30M MUHHCTEpPCTBa O0pa3oBaHUsS U HAyKH
Poccuiickoit @enepanuu ot 17.05.2012 r.(ITpukas Ne 413 «O6 yrBepxaeaun ®I'OC cpenHero
obmiero oOpa3oBanms»), a Takxke [IporpaMMbl A5IeKTUBHBIX KypcoB. buomorus. 10 -11 kmaccsr,
(aBTopsr: B. 1. CuBoriazos, . b. Mop3ynosa. Coopruk 4., u3n. poda, 2014).

[Iporpamma BHeypouHol nesitenbHOCTH «MccnenoBanus B OMoorumM» IMpeHa3HaueHa s
yuamuxcs 10-11 kmaccoB, yBiIeKalOMUXCs MPOSKTHOM U HCCIIeI0BAaTEIbCKON paboToil. B nanHOM
Kypce HMeeTcsl BO3MOXXHOCTh MOBTOPUTh M YIIyOUTh 3HAHUA IO paszneiaamM OuoJIorHH
yugammmucs 10-11 kmaccoB, 9TO MOXKET TPUTOAUTHCS Mpu moAaroroBke k EI'D, a Ttakxke
c(hopMHUpPOBATh MPAKTUYECKIE HABBIKH U Pa3BUTh HCCIIEIOBATEIILCKIE YMEHUS YUAIIHXCSI.

@I'OC cpennero oOpa3zoBaHus TpeOyeT HCHOJIB30BaHMS B 00pa30BaTeIbHOM IIpOIecce
TEXHOJIOTMA  JIeSITeIbHOCTHOrOTUINA. MeToAbl  MPOEKTHO-UCCIEA0BATEILCKOW — JIEATEILHOCTH
ONpe/ENeHbl KaK OJHO M3 YCIOBUM peanu3allid OCHOBHOM 00pa30BaTeNIbHOW IPOTrpaMMBbl.
CoBpeMeHHBIE Pa3BUBAIOIIME IIPOrPaMMbl  BKJIIOUAOT IPOEKTHYIO JIESITEIBHOCTH B COJIEPKAHUE
pa3IMYHBIX KYPCOB U KypCOB BHEYPOUHOU NESTEIHHOCTU. 3HAHUS U YMEHHUS, HEOOXOJUMBIE s
OpraHU3allMK MPOEKTHOM M HCCIIE0BATEIbCKOM AEATENBHOCTH, B OyAyIleM CTaHYT OCHOBOM JUIs
OpraHMU3alli HAyYHO-UCCIIEI0OBATEIBCKOM JIEITEIbHOCTH B BYy3aX, KOJUIE/PKAX, TEXHUKYMaxX U T.1.
KputepueM ycnemHoCTH MOAPOCTKA CTAHOBUTCS HE CTOJIBKO pPE3yJbTaTUBHOCTh B HM3YyUYCHUH
HIKOJIBHBIX IPEMETOB, CKOJIBKO OTHOIIEHUE YEIOBEKa K BO3ZMOXHOCTSIM COOCTBEHHOI'O MO3HAHHUS
U Ipeo0pa30BaHuUs MPUPOIbI, UCTOPUH, CAMOrO ceOsl.

B kypce «MccnenoBanusi B OMONOTHI» MOHO BBIIEIUTH TPU OCHOBHBIX HAIPAaBICHUS:

1. UccnenoBaHus U3 )KU3HU PACTCHUMN.

2.MccnenoBanust U3 XKU3HU KUBOTHBIX.

3.buonornyeckre UCCIeJOBaHUs YEJIOBEKA.

Taxxe npeIoKeHO HECKOJIBKO padoT IKOJIOTUYECKOM HApaBIeHHOCTH.

Heab Kypca:

-pacuMpeHre Kpyrosopa rno OCHOBHBIM BOIIPOCaM OHOJIOTHH;

-pa3BUTHE UCCIEAOBATEIILCKUX YMEHUM.

3agauu:



-pacIMpUTh KPYro3op y4dalxcs MO OTIACIHHBIM BoIpocaM (U3HOJIOTHA W aHATOMHH
JKMBBIX O0BEKTOB;

-II0Ka3aTh 3aBUCUMOCTD KMBBIX OPraHU3MOB OT Pa3HOOOPA3HBIX FKOJOTHUYECKHX (DAKTOPOB;

- TIPOJIOJDKUTh PAa3BUTHE CIOCOOHOCTH YYAIIUXCS K MBICIUTCIBHBIM —ONEpaIusaIMu —
aHaJIM3y, CUHTE3y, CPaBHECHHIO, 000OIICHUIO, KIIACCUPUKAIINHU, a TAKKE MX MPOU3BOJAHBIM —
TBOPYECTBY U aOCTParupoBaHUIO;

-MPOJIOJDKUTh OOYdYEHHUE IIKOJHLHUKOB CIIOCO0AM  CaMOCTOSITEJIbHOM OpraHW3aIiy
y4eOHOM JIeATENbHOCTH — MOTHBAllMM, I[UIAHWPOBAHUIO, CAMOKOHTPOJIIO, pediekcuu Mpu
BBITMIOJTHEHUH MCCIIE0BATENbCKUX U TIPOEKTHBIX padoT;

-IIPOJIOJDKUTH O0YYCHHUE YYalluXcsl padoTe ¢ pa3IMYHBIMA MCTOYHUKAMH HH(OpPMAIUH,
BKITIOUAs DJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

2.00mas XapakTepuCcTHKA Kypca BHEYPOUHOM JesITeJIbHOCTH.

[IporpamMma BHEYpOUYHOH AESITETLHOCTH MO OOLIEHHTEIICKTyaIbHOMY HAPaBICHUIO
«HccnemoBanust B OMOIOTHI B TIOJTHON MEPE COOTBETCTBYET MOJIOKEHUSIM KOHIICTIIIUN O0yUYCHUS.
OHa MO3BOJISET YYAIMMCS OCYIIECTBUTH IBPUCTUUYECKHE MPOOKI, OLIEHUTH CBOM MOTPEOHOCTH U
BO3MOKHOCTH.

[Iporpamma paccuntana Ha 34 yaca, Ha 1 yac B Henemo, 1 yyammxcsa 10 u B 11 kimaccos.

IIporpamma coctapnena ¢ ydetom TpeboBanuii @I'OC. Tlporpamma COAEpXHT 3HAHWSA,
KOTOpbIE BBI3BIBAIOT Yy YYAILMXCSl IMO3HABATENIbHBIM HMHTEPEC W MPEACTABISIIOT LIEHHOCTH IpU
noArotoBke K caade EI'D mo Guosoruu, a takxke /st o0yueHus B By3ax. B aTom 3akimodaercs ee
MOTUBUPYIOIIMK TIOTCHIMAI. 3HAHUS, IOJyYeHHBbIE MPU OOYYEHUH TOJAHHOW TMPOrpaMMe,
CHOCOOCTBYIOT (POPMUPOBAHUIO COLUATBEHO AKTUBHOM JTMYHOCTH.

Oco0eHHOCTH coAiepKaHUs MPOrPaMMbl U BUbI JESITEIbHOCTH yUYallluXCs B XOJ€ OBJIaJICHUS
3HAHUSIMM W YMEHUSIMH, TPEAYCMOTPEHHBIMH TIPOrpaMMOM, JIAl0T BO3MOXKHOCTH IS
UCTONB30BAaHUSl PA3MUHBIX METOAOB U (opM 0O0ydeHHs (MHAMBHIYATBHBIX, TPYIIOBBIX,
HarJIHBIX, CJIOBECHBIX: TEOPETHYECKHE UCCIIEeIOBaHMs, CAaMOCTOSITEIbHbIE 3BPUCTHUUYECKHE
poobl).

ConeprxaHue MporpaMMbl pactpeiesieHO BO BPEMEHH C YYETOM €0 JOCTATOYHOCTH ISt
KaueCTBEHHOTO M3YUEHHs MaTepuasia 1 MOJIy4eHHsI 3alNIaHUPOBAHHBIX PE3YIbTATOB.

OcHoBHBbIE MeTOIBI U (OPMBI PadOTHI € IETHMH.

OCHOBHBIM METOJIMYECKUM MOJIXO0/IOM B paMKaX JaHHOW MPOrpaMMBbl SIBIISIETCS
«HATYPATUCTUYECKHID MOIXO/ - T.€. 00y4eHHE U BOCIIMTAHUE JIeTeH Ha MPUMEpE KUBBIX,
«peasbHbIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX yCJIOBHUSX.

CeMuHap u JeKkius Kak Gopma 00y4ICHHS IPEIOJIaracT 03HAKOMIICHHE YUAIHXCS C
OCHOBaMH UCCIIEIOBATENLCKON pabOThI: MOATOTOBKOM K HCCIIEIOBATEIBCKOM padore,
COCTaBJIEHUEM IJIaHA UCCJIEIOBATENIBCKOM paboThl, IPOBEJEHUEM HCCIIEA0BaHUS,

o OopMIIEHHEM UCCIIEI0BATEIHLCKON PabOThI, MOATOTOBKOM K 3aIIUTE PAaOOTHI.

JKCKYPCHOHHAA (popMa 00ydYeHHs TPEANOaraeT 03HaAKOMIICHUE YUalIUXCs C
peaTbHBIMU OOBEKTAMH H SIBICHUSIMHU TTPUPO/IBI

CamocTosiTe/IbHas HccIeJ0BaTeIbCKasl pad0oTa yuallluxcs BKJIKOYAET: IOCTAHOBKY Liejen
W 337124 UCCIIeJIOBaHUSI, BEIOOp METOIUKH, TUTAHUPOBAHUE UCCIIeI0OBaHUs, cOOp MaTepuana, ero
MEepPBUYHYIO0 00padOTKY, aHAIM3 U OCMBICIICHHE MOTyYEeHHBIX TaHHBIX, HAIHCAHUE OTYeTa
(cTaThu, MPOEKTA), €T0 3aLUUTY Ha KOH(EPEeHIUH.



[Ipu BBIOTHEHNH CAMOCTOSITENIBHBIX HCCIIEI0BATEILCKUX PaOOT ydalluecss MOryT
IIOJIB30BATHCSI METOAUYECKUMH AJITOPUTMAMHU, KOTOPBIE SABIIIOTCS HEOTHEMIIEMOM COCTaBHOU
YacThIO IPOTrPaMMBbl U IIO3BOJISAIOT B OOIIMX YyepTax BECTH UCCIIEOBAHUS CAMOCTOATENBHO.

DyHKIMSA TpenoaBaTeicii Ha STOM OIPAHNYMBAFOTCS KOHCY/IbTAIMSMA M OOIIIM <«(KypPHPOBAHHCM
Tporiecca padoThL

3. Pe3yJabTaThl 0CBOCHHUSI KyPCa BHEYPOYHOM J1eSiTeJIbHOCTH.

B pesysbraTe BHEypOUHOU ACSITEIIBHOCTH Y BBITYCKHUKOB CPEAHEH MIKOJIBI Oy IyT
c(hopMHpPOBAHBI TMYHOCTHBIC, TO3HABATCIIEHBIC, KOMMYHUKATUBHBIC U PETYJIATUBHBIC
YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS KaK OCHOBA yUYeOHOTO COTPYTHUYECTBA U YMEHHUS YUUTHCS B
0o0ILIEHNH.

JIMYHOCTHBIE YHMBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yuauwuiica Hayuumca:

-[TOJIO’KUTEIILHOMY OTHOIICHHUIO K UCCIIE0BATEIILCKON ACSITEIIBHOCTH;

- IpHOOPETET MHTEPEC K HOBOMY COJICPYKAHHIO M HOBBIM CTIOCO0aM ITO3HAHMUS,

- COPUCHTUPYETCS HA TIOHUMAaHUE MPUYHH yCIeXa B UCCIICIOBATEIBLCKON JIEATEIIBHOCTH, B
TOM YHMCJIC HAa CAMOAHAJIU3 M CAMOKOHTPOJIb Pe3yJibTaTa, Ha aHaJIM3 COOTBETCTBHSI PE3yIbTaTOB
TpeOOBaHUSM KOHKPETHOH 3a/1aue, MOHUMaHKE MPEUIOKEHUH U OLIEHOK YUUTEIIsI, B3POCIIBIX,
TOBapUILEH, POAUTENEH;

- IpUOOPETET CIIOCOOHOCTh K CAMOOILICHKE Ha OCHOBE KPUTEPHUEB YCIIELIHOCTH
MCCJICJIOBATEIIbCKOM e TeTLHOCTH.

yuawuiica noayyum 603MOHCHOCHb O POPMUPOBAHUA:

-BHYTPEHHEH MMO3UIIMU HA YPOBHE MOHUMAHUS HEOOXOAMMOCTH HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, BBIPA)KEHHOTO B TIPeO0JIaJaHUK TTO3HABATEIEHBIX MOTHBOB U TIPEIIOYTCHIH
COILIMAJIBHOTO CITOCO0A OLEHKH JIESATEILHOCTH;

- BEIp@)KEHHOM MO3HABAaTEIbHONW MOTHBAIINH;

-yCTOMYMBOTO MHTEpECa K HOBBIM CIIOCO0aM IMO3HAHHUS.

IMo3naBaTesIbHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBHUSI

yuawuiica Hayuumcs.

-IIPOBOJIUTH UCCIIEOBAHUS OOBEKTOB JKUBOW TIPUPOIBI;

-00BACHSATEL 0011IeON0I0THUeCKHEe 0COOCHHOCTH,

-pacro3HaBaTh METO/Ibl H3YYCHHS 00BEKTOB KHBOM MPUPO/IBI,

-paboTath ¢ 1a60paTOPHBIM 00OPYIOBAaHUEM U ITPUEMAMH PaOOTHI C HUM;

-00BSICHATH (PU3NOIOTHIECKHE TPOIIECCHI, TPOTEKAIOIIHE B KUBBIX 00BEKTAX;

-00BSCHATH aHATOMUYECKOE CTPOCHHUE KUBBIX O0BEKTOB,

-OCYIIECTBIIAThH TIOUCK HY>KHOW WHPOPMAIIMH TS BBITOJIHEHUST YUeOHOTO HCCIIeIOBAHUS C
UCIOJIb30BaHNEM yUeOHOW U JOMOIHUTEIFHON JTUTEPATYPhl B OTKPHITOM MH(GOPMAIIMOHHOM
MPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM IpocTpaHcTBe HTEepHET;

-HACITIOJIb30BATh 3HAKU, CHMBOJIBI, MOJICJIN, CXEMBI JIJIsl PEIICHUS TI03HABATEIBHBIX 33124 U
NPEJICTaBICHUS UX PE3yJIbTATOB,

-BBICKA3bIBATHCS B YCTHOM M MUCbMEHHOU popmax;

-OpPUEHTHPOBATHLCS HA Pa3HbIE CIIOCOOBI PEIICHUS TTO3HABATEILHBIX UCCIICIOBATEIILCKUX
3a1ad;

-aHAJIM3UPOBATh OOBEKTHI, BBIJICISTH [JIABHOE;

-yCTaHABJIMBATh IPUIHMHHO-CIICICTBCHHBIC CBSI3H;



-CTPOUTH PacCyX ACHUS 00 0OBEKTE;

-BUJIETh IPOOJIEMBI, CTABUTH BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, TUIAHUPOBATh U MPOBOAUTH
HaOJI0ICHUS ¥ SKCIIEPUMEHTHI, BEICKA3bIBAaTh CYXKAECHUS, JIeJIaTh YMO3AKIOUEHUS U BBIBOIBI,
apryMeHTHPOBATH (3alUIATh) CBOU HJIEH.

YUAWUIICA ROTLYY UM 603MONHCHOCb HAYUUMbCA:

-paboTaTh ¢ FOTOBBIMU MUKpOIIpENapaTaMy U U3TOTOBIISITh MUKPOIPENapaThl;

-CTaBUThH (PU3MOJIOTUYECKUI SKCIIEPUMEHT;

-paboTaTh ¢ ONTUYECKUMH MPUOOpamMu U J1a00paTOPHBIM 000pyT0BaHUEM;

-11010MpaTh OOBEKT ISl IKCIIEPUMEHTA B COOTBETCTBHH C TIOCTABICHHBIMH 33/1a4aMU;

-4eTKO U JJAKOHUYHO (POPMYJIUPOBATH LIEJIN U BBIBOJBI SKCIIEPUMEHTA;

-1ipu opopmiieHHH padoT COOTIOAATh HAMIISIIHOCTh, HAYYHOCTh M 3CTETHUHOCTD;

-IIPOBOJUTH SKOJIOTMYECKUN MOHUTOPUHT;

-0(OpMIIATH SKOJIOTUYECKHUE MAaCTIOPTa;

-00BSICHATH HEKOTOpPBIE actekThl 30K,

-OCYILECTBIIATh PACIIMPEHHBIA TOUCK HHPOPMALIMK B COOTBETCTBUU C MCCIIEIOBATEIBCKOM
3ajjaueil C CI0JIb30BaHUEM pecypcoB OubmuorTek u cetu MHTepHeT;

-(puxcupoBaTh nHGOpMaLKIo ¢ oMokl HHCTpyMeHToB UKT;

-0CO3HaHHO U MIPOU3BOJIBHO CTPOUTH COOOIIEHUSI B YCTHOM M MUCbMEHHOMN (opMe;

-CTPOUTB JIOTUUECKOE PacCy:KI€HNE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-
CJIEJICTBEHHBIX CBSI3€H.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS

YUauuiica Hayuyumcs:

-JIOMyCKaTh CYIECTBOBAaHUE PA3IUYHBIX TOUEK 3PEHUS,;

-YYUTHIBATh Pa3Hble MHEHHUS, CTPEMHTHCS K KOOPAWHAINN;

-(popmynrpoBaTh COOCTBEHHOE MHEHHE U TTO3HUIIHIO;

-JIOTOBAPHUBATHCS, IPUXOAUTH K O0LLEMY PELICHUIO;

-c00JII0/1aTh KOPPEKTHOCTH B BHICKA3bIBAHUSAX;

-3a/1aBaTh BONPOCHI 10 CYLIECTBY;

-MCII0JIb30BATh PEYb Ul PETYIISILIUU CBOETO JEUCTBHUS;

-KOHTPOJIUPOBATh JeHCTBUS MapTHEPA;

-BJIa/I€Th MOHOJIOTHUECKOHN M JJHATIOTHYECKO hopMamMu peun;,

- HAaXOAUTh UH(OPMALIMIO U BBISBIATH I1aBHOE;

- COCTaBJISITh IUIAH MCCIIEIOBAHNS U BBLAEIATD INIABHOE B IIPE3EHTALIMH.

yuauuiica noayuyum 603MONCHOCMb HAYUUMbCA:

- YUUTHIBATh Pa3HbIe MHEHUS 1 0OOCHOBBIBATH CBOIO MO3UILIUIO;

-apryMEHTUPOBaTh CBOIO MO3UILMIO U KOOPJMHUPOBATH €€ C MO3ULMEN TapTHEPOB MPH
BbIPaOOTKE O0IIEro peneHnss B COBMECTHOM JESTeIbHOCTH,

-C Y4€TOM LieJiell KOMMYHHKAIIMK TIOCTATOYHO IIOJHO U TOYHO IIepeaaBaTh apTHEPY
HE00X0IMMYI0 HH(OPMAIUIO KaK OPUEHTHP IS TIOCTPOSHUS IeHCTBUS;

-JIOIyCKaTh BO3MOKHOCTh CYILIECTBOBAHHUS Y JIFOJIEH Pa3HBIX TOUEK 3PEHMSI, B TOM YHCIIE
HE COBMAAONINX C €r0 COOCTBEHHOMW, M YUUTHIBATH MO3HUIIMIO MAPTHEPA B OOLICHUN U
B3aUMO/ICHCTBUY;

-OCYLIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh IAPTHEPAM B COTPYAHUYECTBE
HEO0OXOIMMYIO B3aMOITOMOIITb;

- YCTAHABJIMBATh CBsI3b OKPYXKAIOLIEH cpeibl ¢ 00BEKTAMHU )KUBOM MPUPO/IBI.



PerynsiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE JeCTBHS

yuawuiica Hayuumcsa:

-IIPUHUMATh U COXPAHATH YUEOHYIO 3a/1auy;

-YUYUTBIBATbH BbIJICJICHHBIEC YUUTEIEM OPUEHTHUPHI IEUCTBNS;

-IUIAHUPOBATh CBOM JCHCTBHS;

-OCYULIECTBIISITh UTOTOBBIN U MOIIArOBBIM KOHTPOJIb;

-a/ICKBAaTHO BOCIIPUHUMATD OLICHKY YUUTEJIS;

-BHOCUTH KOPPEKTHUBHI B IEUCTBHS HA OCHOBE MX OI[EHKH U y4eTa CJIeJTaHHBIX OIMOOK;

-BBITIOJTHSATH YUEOHbIE ICWCTBUS B MaTepuaie, ped, B yMe.

yuawuiica noayuyum 603MONCHOCMb HAYYUMbCA .

-TPOSIBIISATH TTO3HABATEIILHYIO HHUIIUATUBY;

-CaMOCTOSATEIbHO YUYUTHIBATH BBIJICICHHBIE YUUTEIEM OPUECHTUPHI IEUCTBUSI B HE3HAKOMOM
MaTepua’e;

- MpeoOpa30BBIBATH MPAKTHUECKYIO 33/1a4y B TO3HABATEIHLHYIO;

-CaMOCTOATEIbHO HAXOUTh BAPUAHTHI PELICHUS [T03HABATEIIbHON 3a/1auM.

4. Conep:xkanue Kypca BHEYPOuHOii esitesibHOCTH «MccsieioBanns B 0M0JI0rimy
34uaca

Tema 1 buosorus u odaacTu uccjaegoBanus. (14a)
Benenue.buomnorus u ob6macti ucciae0BaHUN, BO3SMOXKHOCTH IPUMEHEHUS PE3YJIbTaTOB
uccienopanusi. CaMbple HHTEPECHBIE HAyUHbIE OTKPBITUS B Onosorun. Onucanue 3a1a4 u oomei
CTPYKTYpbI UCCIIEA0BATENLCKOMN JiesiTeNIbHOCTH. PaboTa ¢ KHUTOM, Hay4HOU JTMTepaTypoil.
Hcrnonb3oBanre 00pa3oBaTeNibHBIX pecypcoB cetr MHTepreT. OCHOBHBIE JTOCTYITHBIE METOIbI
UCCJIEI0BaHUs
Tpakmuueckue pabomor.
Hcronb30Banrie 00pa30BaTeNIbHBIX PecypcoB cetr MHTepHeT.

Tema 2.UccienoBanus u3 ;KU3HU PACTEHMIl, ¢ HCTOIB30BaHUEM 00opynoBanus «Touka poctay. (10t
[TpaBuna paboOThl ¢ MUKPOCKOTIOM M OMOJIOTHYECKUM 000pyT0BaHUEM. TeXHUKA
0€30I1aCHOCTH.

OCOoOeHHOCTH UCCIIE0BAHMS 10 U3YUEHUIO KU3HU pacTeHuil. [loarotoButenbHble paboTHI 1O
y4eOHBIM ONBITaM C PACTCHUSMHU.

CtpoeHre u XUMUYECKUN COCTaB KIJIETKU pacTeHui. Opraibl paCTeHUH U UX KJIETOYHOE
ctpoenue. Knerounas memOpana u ee pyHkiru. OCHOBHBIC BEIIECTBA PACTUTEIBHON KIETKH.
[IpuroroBnenre MUKponpenapaTa i pacCMOTPEHUE PACTUTENIBHON KIETKH B MUKPOCKOIL.
OnbITHI 11O MOCTYIIJICHUIO BELLIECTB B PACTUTEIBHYIO KIETKY.

HcTopust OTKpBITUS U U3y YEHUS KIETOYHOI'O CTPOEHUs pacTeHuil. OCHOBHbBIE CBOMCTBA
LUTOIIa3MBbl. JIBUJKEHHE IUTOILIA3MbI B KieTKe. OpraHonpl KJIETKH. Britouenus u
3aracHble BellecTBa B KieTke. KpucTaminueckue BKIIOUEHUS B KJIETKe. 3HaUEHUE 3allacHbIX
BELIECTB B KIIETKE.

®otocuntes. Mictopust oTKpbITUS Mpoliecca poTocuHTesa. JINCT kak opraH OTOoCHHTE3A.
Xnopormnactsl ¥ xjgopoguiut. Kocmuueckas poiib 3eJI€HOro pacTeHusl. MexaHu3M U XUMU3M
npoiiecca (oTocuHTe3a. BinsiHue okpyxaronmx yciaoBuil Ha ¢porocuntes. Bausaue
TemrepaTypbl Ha (oTocuHTe3. BiinsiHue yrinekucioro raza Ha ¢OTOCHHTE3



Bonnbiit pexxum pactennid. Posib Boasl B )13HU pacTeHni. [lormomenne Boibl KOPHAMHU
pactenuii. [lytu nepeasuxkeHus Boabl 1o pacteHnto. KopHeBoe naBneHue, TpaHcIupanus,
ryrrauus. M3ydenune Qpu3noiaoruueckux 0COOCHHOCTEH pacTeHUI pa3HbIX MECT OOUTaHUSL.
Ctpoenue kopHsi. CTpoeHHe KOHYCa HapacTaHUsI KOPHS MIIEHUIIBI. Polb OTAEIBHBIX
MUHEPAJIbHBIX AJIEMEHTOB B paCTCHUU. V3ydeHue NOoraouieH s BoJgbl KOPHEM U €€
HepeBIKEHNE B cTeOeNb (KOPHEBOE IaBICHHUE).

Jpixanue.3HaueHUe JpIXaHUS B )KU3HHU pacTeHU. PU3HOI0TrHYecKre U OMOXUMUYECKHE
OCHOBBI JipIxaHus. Knetounoe ctpoenue nucta. [lornomnenue Kucinopoa npu AbIXaHUH
JHUCTBEB, CTEOIIS U KOPHSL.

Poct u amxenune pactennii. O0ume moHsATHS 0 pocTe pactenuil. ®asel pocta. BHyTpeHHUE
ycioBus pocta pacteHuid. Konyc Hapactanus ctebins. Poct mobera. Pazapaxxumoctsb
pacteHuil. [IBuxenue pacrenuil. Jlucrosas moszanka. @ororponusm, reorponusm. Hactuu u
HyTaluX. POCTOBBIE IBUKEHNS PACTEHUH 11O BIUSHUEM CBETa — TPOIU3MBI.
[IpucnocobneHHOCTh pacTeHui k cpene oOutanus. [lepuonnyeckue siBIeHUS B )KU3HU
pactenuil. Jlucronaz. Ilepron mokos. 3MMOCTOMKOCTb U XOJI0JOCTOMKOCTh PACTEHUM.
Mop030ycTOHYHUBOCTh pacTeHUH. M3ydeHne mpucrnoco6JeHHOCTH pacTeHUH B HaIIeH
MECTHOCTH.

PasButne u pasmMHOKeHMe pacTeHu. MHauBUyabHOE pa3sBUTHE pacTeHUN. DaKTOpHI,
olpeieNAolMe pa3BUTHE pacTeHU. Pa3MHokeHne pacteHnit. OCOOEHHOCTH CTPOEHUs
OpraHoB pa3MHOkeHMsI pacTeHui. [Tpibiia. I'eTrepoctumms (pa3HOCTONOUATOCTS).
[IpucniocobneHns K ONbUICHUIO Y pacTeHUI. BeretaTuBHOE pa3MHOXKEHUE PaCTCHUI.
[IpuBuBka. XXn3Hb pacTeHHS KaK LEJIOT0 OPraHu3Ma.

JlaGopaTopHbIil MPAKTUKYM, ¢ HCII0JIb30BaHUeM 000pynoBanus «Touka poctay.:

1. Texnuka 6e3onacHoctu. [IpuroroBnenne MUKpomnpenapaTa pacTUTEIbHON KIETKH.

2. OIBbITHI 0 NOCTYIUICHUIO BEIIECTB B PACTUTENIBHYIO KIIETKY.

3. Buusaue temnepatypsl Ha potocuntes. [locTpoeHne TemMnepatypHoi KpuBoil. Biusiaue
YTIEKUCIIOTO ra3a Ha OTOCHHTE3.

4. BoaHblil peXuM pacTeHUil: UCTIapeHUe BOJbI TUCTHSIMHU MIPH PA3HBIX BHEIIHUX YCIOBUSX.

5. H3ydeHue cTeneHu 3arpsa3HEHUS BO3LyXa MO JTUCTHSIM.

HccnenoBartesibcKue M NMPOEKTHbIE PA0OTHI:

1.Bnusaue hakTopoB BHENTHEH Cpebl HA POCT M pa3BUTHE PACTCHUH.

2.BnusiHEE TeMIepaTypHBIX YCIOBUH M YIJIEKHCIIOTO Ta3a Ha mpoiecc (OTOCHHTE3A.

3.0peneneHue cTENEHN 3arpsi3HEHNS BO3/yXa 10 JIUCThIM PACTEHUH.

4.Ce30HHBIC U3MEHEHUS B )KU3HU PACTEHUM HALLIEH MECTHOCTH.

Tema 3. UccaenoBanusi U3 JKU3HU )KMBOTHBIX, ¢ MCIOJIb30BaHUeM 000pynoBanus «Touka

pocta». (10uacos).

OCHOBHBIE METO/IbI HCCIIEOBAHMS 32 KU3HBIO )KUBOTHBIX.

becno3BoHouHbIE )kMBOTHBIE. [IpocTeliime u KUIIeUHONOMOCTHBIE. [Iporeccsl

JKU3HEICATENBHOCTH NpocTernx. Pazapaxkumocts. [lutanue. Boinenenue. J[Buxenue

MPOCTEUIINX ¥ KUILIEYHOOJOCTHBIX.

Ctpoenue Tena KUBOTHBIX. OCOOEHHOCTH CTPOEHUS U QYHKIIMU KOXKHU U €€ IPOU3BOHBIX.

Mopdonorudeckre u GU3NOIOTHISCKHE OCOOCHHOCTH KOXKHBIX kele3. CBI3b MEKITy

(bU3UONIOTHYECKOH A TeTbHOCTRIO OpraHu3Ma )KUBOTHOTO H €To cTpoeHueM. [Inockue u

KOJIbUaThle YyepBH. [[BrkeHnue yepreil. Paznpaxxumocts. [Tutanne. Posb 10K 1€BbIX YepBeil B



nepeMenmBanuy MoYBkl. [IMsIBKU: 0COOCHHOCTH CTPOCHUS, MTUTAHUS, ABM)KCHIS. 3HAUCHNE
MHUSBOK.

[Mumesapenue. CyHOCTH mpoliecca MUIeBapeHus: y 6€Cro3BOHOYHBIX U TO3BOHOYHBIX
YKWBOTHBIX. DBOJIIOLMS CUCTEMBI OPTaHOB NuIeBapeHus. [InmeBapenue B pOTOBOU MOJIOCTH
u xkenynke. [luneBapenne B jxenyIKe *KBAaUHBIX KUBOTHBIX. [IulieBapeHne B KUIIIEUHUKE.
[TurarensHble BenlecTBa. KauecTBeHHbIe peakiuu. @epMEHTATUBHBIN XapaKkTep peakuil
pacIlenIeHNs MTUTAaTEIbHbIX BEILECTB.

Hpixanue.dusnonorus IpIxanus. 3aBUCUMOCTb JIBIXaHUSI aHAMHUN OT YCJIOBUM BHEIITHEH
cpenbl. OcCOOCHHOCTH IbIXaHUs TITHI] ¥ HBIPSFOMINX KUBOTHBIX. OOMEH BELIeCTB U SHEPTHUU.
[Tutanue. OOMeH BemecTB — ocHOBHas QyHKIHS )Ku3HH. OOMeH 6enkoB. OOMEH yrieBoOI0B
u xupoB. OOMEH MUHEPAJIbHBIX BEIIECTB U BOJbl. Buramunbl. BHelnHue npusHaku aBu-
tamuHO3a. OOMEH SHEpruu B opraHu3Me. BiusiHue TeMiepatypsl Ha aKTUBHOCTD dKHUBOTHBIX
u okpacky Tena. Tepmoperymsius. [IpucrnocobaeHHOCTh X0IOAHOKPOBHBIX U TETNIOKPOBHBIX
YKUBOTHBIX K H3MEHECHHSIM TeMIIEPaTyPHI.

BryTtpeHnHss cexpenus. JKenesbl BHEIIHEN, BHYTPEHHEN U CMEIIAHHOW CEKPELIUH.
BHyTpeHHs cexpelys y BBICHIMX KUBOTHBIX. | 'OPMOHBI U UX BIMSHUE HA OPraHHU3M.
Jlaktamus. O6pa3oBaHue U BBIJICICHAE MOJIOKA.

Hepsnas cuctema u opransl 4yBCTB. PazapakumMocTs U mpoBoIMMOCTh. Pa3BuTre HepBHOM
CHUCTEMBI U BPOXKJACHHOE ITOBEJICHUE KUBOTHBIX. Y CIIOBHBIE U O€3yCIIOBHBIE PE(PIICKCHI.
DBoJTo1MS BhICIIEH HepBHOM nearenbHocTd (BH/I) y m03BOHOUHBIX )KUBOTHBIX.
Amnanmzatopsl. [loBenenue sxuBOTHBIX. BripaboTka yCIOBHBIX pediekcoB Ha AecTBUE
Pa3IMYHbIX pa3Apa)xKuTesiell y pa3HbIX TPy OPraHU3MOB.

JlabopaTopHblii TPAKTHKYM, C HCIIOJIb30BaHUE 000pya0BaHuA «Touka pocTay:

1. Peakius npocTeimx Ha pa3iuyHble pa3ApaKUTENH (COb, YKCyCHAs KHCIIOTa, CBET).
2. Peaknust 1O AEBOTO YEPBsI HA JICCTBUE PA3IMYHBIX Pa3IpakUTEIICH.

3. JIBrokeHHE MEIMIIMHCKOM MUSIBKH.

4. JleicTBUE KEIyAOYHOIO COKa Ha Oeslok U kpaxMmad. L[BeTHbIe peakunu Ha OEOK.
5.Bnustnue TemmnepaTypbl Ha aKTHBHOCTh 36MHOBOTHBIX.

HccaenoBaresibckue M NPOeKTHbIE PadOTHI:

1.MonudukanmoHHas N3MEHYUBOCTD KUBOTHBIX.

2. IlpocTeitmme kak mokas3aTesib YUCTOTHI BOJOEMOB.

3. DKOJIOTUYECKUE TOCIECACTBHS U UX BIUSHUE HA )KUBOTHBIX.

4. Posib MEIMIIMHCKUX MUSBOK B KU3HU YEJIOBEKA.

Tema 4. YesioBeK Kak 00beKT HCCJIEI0BAHUSA B OMOJIOTHH € HCI0JIb30BAHHE
ooopynoBanus «Touka pocray.,(104)

Oco0eHHOCTH IKCTIEPUMEHTATEHOM PaOOTHI C YeTTOBEKOM. UepThl CXOJCTBA U PA3IHUMs C
JOPYTUMH TPyHIaMu )KMBOTHBIX. [IoAr0TOBKAa 000PYI0BaHHUS [Tl OIIBITOB.

Perymnsiuus ¢pynkuuit opranusma.Opranusm kak nesioe. HeifiporyMopaibHast perynsnuus
dbyHkuuii opranmsma. ['ymopansHas perynsims QyHKIUN opranu3ma. HepBHast perynsius
dbynkuuii oprannzma. OyHKIHMOHATIbHBIE CUCTEMBL. be3ycnoBHble pedieKchl YeI0oBeKa.
Buytpennsist cpena opranusma. [loctostHCTBO BHYTpeHHEH cpelibl opranusMa. ['omeocTas.
Kposs. KiinHnueckuii ananus KpoBU 4eI0BEKa. 3allUTHBIE CBOMCTBA KpoBU. CBEpThIBaHUE
kpoBu. UMMyHuTeT. TKaHEBass HECOBMECTUMOCTb. [ pynmbl kpoBu. OnpeaeneHue rpyIi
KkpoBu. [lepennBanne KpoBu.



Crpoenue n QyHKIIMH OpraHOB KpoBooOpameHus. Mopdosorust u Gu3noIoTUs cepAla.
Onepauun Ha cepaue. Peanumarms. [Ipuemsl peanumaiimonHsix aeiicteuil. [IpoBosias
cucTeMa cepAua. JJIeKTPUUECKUe sBJICHUS B cepale. ABTomatus cepaua. Perymnsus
cepaeuHoi nesrenbHocTd. [lynbce. J[Brkenne kpoBu mo cocynam. OyHKIIMOHAIBHBIE TTPOOHI.
Jpixanne.Bo3aymmas cpena. ['a3000MeH B IeTKUX U TKaHsIX. JlpIXaTeIbHbIC JBHKCHUS.
Perynsiuus npxanus.

[TumeBapenue. [lutaTenpHbIC BEMIECTBA M MUIIEBBIC TPOAYKTHI. MeTO bl 3yUeHHs (yHKITHI
MUIIEBAPUTENBHBIX Kene3. [lepeBaprBanre U BcachlBaHUE MUILM. Peryssius nuiieBapeHusl.
[lognepxaHue MOCTOSIHCTBA MUTATENIbHBIX BELIECTB B KPOBU. LIEHTpbI I0J10/1a ¥ HACBILICHUS.
BH/I u ncuxomnorus. [IponcxoxxaeHne u HEKOTOpbIe 0COOCHHOCTH TICUXUKU. OTpakeHUE B
YKUBOU U HEXUBOM mipupoje. OmuryiieHue u Bocupusitie. VInmo3un, npeicTaBIeHust mamsTH,
HaOmonenus. Onpeaenenrue oobemMa naMaTi, 00beMa BHUMaHus. [1aMsaTh, MBIIIUICHHE, PEUb.
Bunbl namsatu. 3akonbl namsaty. [IpaBuna 3anomunanus. M3yueHne JOru4ecKkoro MbIUIeHUS,
BJIUSIHUE T103bI HA PE3YJIbTAT JACSATEIHHOCTH. DMOIMH. TeMrnepamMeHT. XapakTep.
OnpeneneHue TUIOB TEMIIEPAMEHTA. DMOIIMU U MUMHUKA JIULA.

JlaGopaTopHbIii MPAKTUKYM, ¢ HCIIOJIb30BaHUe 000pynoBanus «Touka pocTtay.:

1. OnpeneneHue 4aCTOTHI CEPACYHBIX COKpPAIICHHI B 3aBUCUMOCTH OT (PU3NYECKOM HATPY3KH.
2. [Ipuembl peaHUMAIIMOHHBIX JIEHCTBUM.

3. MUKPOCKONTYECKOE CTPOCHUE KIIETOK

4. Hapymienue cBOWCTB O€JIKOB IIPpU ACHCTBUU HAa HUX aJIKOTOJIS.

5. JleiicTBrEe aHTHOMOTHUKOB Ha ()EPMEHT CITFOHBI.

HccaenoBartesibckue M NPOeKTHbIE PA0OTHI:

1 .BriusiHue pu3mdecknx Harpy30K Ha Pa3BUTHE MBIIICYHON CUCTEMBI

2. UcTopusi OTKPBITHS KIETKU

3. BpenHbie mpUBBIUKY U UX BIUSHUE HA 37I0POBhE YEITOBEKA

4. Crioco0bl yIydIIeHUs MaMSITH.

Tema 5. O6meononorudeckne uccjiefoBanusi (3uac)

I'enetnka xak Hayka. OCHOBHBIE METOJIbI N3yUYE€HUS TeHETUKH. MOIETbHBI 00BEKT T€HETUKHU
— mooBas Mymika apo3oduna. Comepkanue Qpo30o(huil Ha MMTaTeNbHBIX Cpelax. AHAIM3
HacJIeI0BaHMs MPU3HAKOB B F1 Tpy MOHOTHOPUIHOM U IUTHOPUIHOM CKpEIIMBAHHH.
[TpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

BrusiHue sxonormnueckux (pakTopoB Ha OPraHU3MBIL. DKOJIOTUYECKU MOHUTOPHUHT.
OnpeneneHue coaepkaHus B BOJAE 3arpsA3HAIOIINX BEIIECTB.

DKOJIOTUYECKUE XapaKTePUCTUKH BUJIA (3KOJOTHUECKasl HUILIA).

JlabopaTopHbIii NPAKTHKYM:

1. Ananu3 HacienoBaHUS MPU3HAKOB B F1 MpU MOHOTHOPHIHOM M TUTHOPHUIHOM
CKpEIIMBaHUM (Ha IPUMEpe MYIIKH JIPO30(HIIBI).

2. OnbBITH IO U3YYECHHIO PUCTIOCOOICHHOCTH OPTAaHU3MOB K YCIIOBUSM CYIIIECTBOBAHMUS:
npeBpaniecHue Ha3eMHBIX (OPM pacTeHUl B BOJHYIO (OpMy U HA000POT (TpaieCKaHIIu,
BOJIOKpAC, TUTpOQHIIa).

3. CocTaBieHne SKOJIOTHUYECKON XapaKTEPUCTUKU BUA, TACTIOPTU3AIIMS KOMHATHBIX
pacTeHUN.

HccnenoBartesibcKue M MPOEKTHBIE Pa0OTHI:

1 Hay4dHble OTKpBITUS B TEHETUKE.

2. Bmustaue skosornyeckux (aKToOpoB HA OPTaHU3M.



TemaTn4yeckoe NJIaHMpOBaAHUE

34 yacoB (1uac B He/IeJTIO - B HeJIeJTIO)

Tema

Coaep:xanue

Buabl gesiTeJIbHOCTH Yuamuxcsd

Tema 1.buonorus u
obnacTu
uccrnenoBanus (149)

Bsenenue.buonorns u
00J1IaCTH UCCIIeIOBAHHMIA,
BO3MO>KHOCTH MPUMEHEHUS
pe3yabTaTOB UCCIICI0BAHHS.
Cambie UHTEpECHBIE HAyYHbBIC
OTKPBITHS B OMOJIOTHH.
Omncanue 3a1a4 U 00IIEr
CTPYKTYPBI UCCJIEIOBATEIILCKOM
JesTeabHocTU. PaboTta ¢ KHUTOM,
HAY4YHOU JIMTEPATYPOH.
Hcnonbs30BaHue
00pa3oBaTeNIbHBIX PECYPCOB CETH
Nurepuet. OCHOBHBIE
JIOCTYITHBIE METO/IbI
HCCJICIOBaHUS

3HAKOMSTCS M TOTOBSIT COOOIICHHUS T10
TeMe «Camble HHTEPECHbBIC HayYHBIE
OTKPBITUS B 001aCTH OHOJIOTUIY.
3HAKOMSTCS C BUTAMH
HCCIIE0BATEIBCKUX U TIPOSKTHBIX
paboT, ¢ ATamamMu UCCIe0BATEIBCKON U
MIPOEKTHON pabOTHI.

OcCy1IecTBISAIOT HOUCK HYKHON
UHGOPMAIIIH [T BHITIOTHEHHS
y4eOHOTr0 HCClleIOBaHUA. Y4UaTcs
BBICKA3bIBATHCS B YCTHOU U
MMCBMEHHOH (popmax;
OpPUEHTHPOBATHCS Ha pPa3HbIE CIIOCOOBI
pEIICHHS TO3HABATEIIBHBIX
UCCTIe0BATENbCKUX 3a]1a4; BIAJCTh
OCHOBaMH CMBICIIOBOT'O YTEHUS TEKCTA;
aHAJM3UPOBATH OOBEKTHI, BBIICIISATh
TJIaBHOE. YUaTCsl COCTABIISTh
onbamorpaduIecKuii CIIuCoK

Tema 2.
HccnenoBanus u3
’)ku3HU pacteHuid Ha
6ase «Touka
pocta»(104)

[IpaBuna paboTsI ¢
MHUKPOCKOIIOM U
OMOJIOTUYECKUM
000pyI0BaHUEM.

Ocob0eHHOCTH
HCCIIEOBAHUS 110
U3YYCHUIO KU3HH
pacTeHUH.

CrpoeHue u XUMUYECKUM
COCTaB KJICTKH PACTCHHI.
OpraHbl pacTeHUI 1 UX
KJIETOYHOE CTPOCHHE.

Hcrtopust OTKpBITHS U U3Y-
YeHUS KJIIETOYHOTO
CTPOEHHMS PACTCHUH.
OCHOBHBIE CBOMCTBA
nuToria3Mel. DoTocuHTES.
Ucrtopust oTkpbITHS

3HAKOMSTCS C IPaBUIIAMH PaOOTHI C
MHUKPOCKOIIOM U JJAOOpaTOPHBIM
o0opynoBaHuEM. 3HAKOMSTCS C
0COOEHHOCTSIMU U3yUYEHUS U
UCCJIeIOBAHUS PACTEHUH.
[IpuroToBneHre MUKpoOIpenapaTa u
paccMOTpEHUE paCTUTEIIBHOMN
KJIETKH B MUKPOCKOII.

[IpoBOIAT ONBITHI IO MOCTYTUICHUIO
BCIHICCTB B PACTUTCIIbHYIO KIICTKY.
3HAaKOMSATCS ¢ IPOBEACHUEM OIbITA
o mporeccy GOTOCHHTES.
BrrsicHS10T BIUSIHUE OKPYXKaroImunx
yCIIOBUI Ha (POTOCHUHTE3,BIUSHUE
TeMIepaTypbl Ha (POTOCUHTE3,
BJIMAHUC YIJICKHUCJIOTO I'a3a Ha
¢dorocuHTe3. BBIACHAIOT yTH
MepeaBUKEHUS BOBI [0 PACTEHUIO.
KopneBoe nasnenue, Tpancnupanus,
rytrauus. M3ydator ¢usmnonoruye-
CKH€ 0OCOOCHHOCTH PacTeHUM pa3HbIX




npoiiecca GOTOCUHTE3A.
JIuct xak oprax
¢dorocunTe3a. MexaHusm u
XMMH3M Ipoliecca
doTtocunTe3a. BoMHBIIM
pexuM pacteHuit.Pois
BO/JIbI B )KU3HU PACTCHUI.

Crpoenue kopHs. CTpoeHue
KOHYyCa HapacTaHUs KOPHS
MIICHUITBI.
Jpixanue.3HaueHue
JBIXaHUS B )KU3HU
pactenuid. [lornomenue
KHCIIOPO/Ia TIPH JIbIXaHUH
JUCTHEB, CTEOIIA U KOPHS.

Poct u nBuxenue
pactenwuii. Poct mobera.
PaznpaxumMocTh pacTeHUM.
JIBuKeHME pacTEHUM.
JIuctoBas mo3auka.
DOTOTPONHU3M, T€OTPOITU3M.
Hactun n HyTanumn.
PocTtoBbie aBMXEHUSA
pacTeHUi Mo BIUSIHUEM
CBETa — TPOIU3MBI.
[Iepronnueckue siBJIEHUS B
JKU3HU PACTCHUU.
Jlucronan. [lepuon mokos.
3UMOCTOMKOCTD U
X0JIOAOCTOMKOCTh
pacTeHUN.

PazButue u pasmMHOXKEHHE
pactennii. OcoOeHHOCTH
CTPOEHUS OPTaHOB
Pa3MHOXEHHUS pPaCTEHUM.
[Tpucniocobnenust k
ONBUICHUIO Y PACTECHUM.
BereratuBHoe
pa3MHOXEHHUE PACTECHHUIA.
JKu3nb pacTenus kak
LIEJI0r0 OpraHu3Ma

MecT oOuTaHus. BEIICHSIOT poiib
OTACIBbHBIX MUHCPAJIbHBIX
AIIEMEHTOB B pacTeHHu. M3ydaror
HOTJIOIICHUE BOJIBI KOPHEM U €€
NEePEIBIKEHUE B CTEOECIT.

Wyuarot usnonorunueckue u
OMOXMMHYECKUE OCHOBBI JIBIXaHUS.
Knerounoe crpoeHue nucra.
3HAKOMSTCS CO CTaIUSIMU POCTa
nobera. BeisICHSIOT
MPUCTIOCOOJIEHHOCTh PACTEHUH K Cpe/ie
oOuTaHus. 3HAKOMCTBO C
MOPO30yCTOMYHBOCTBIO PACTEHUM.
N3ydenne nmpucnocoOIeHHOCTH
pacTeHuil B HAlIEH MECTHOCTH.
3HAKOMCTBO ¢ (hakTOpaMu, ompeie-
JISIOIIMMHU Pa3BUTHE PACTCHUI.
3HAKOMCTBO C TIPUCTIOCOOJICHUSIMU K
ONBUICHUIO Y pacTeHuil. BereratuBHOE
pasMHOXkeHHUE pacTeHuil. [IpuBuBKa.
BrinonHeHne pa3TU4HbBIX OMBITOB IO
M3Y4YEeHHIO PAaCTEHUHN U COCTABJICHNE
MIPOEKTHBIX U UCCIIEIOBATEILCKUX
pab6ot. Co3anue mpe3eHTaIH,
MyOMKaIH, CTeH 1a.a7ThOOMa.

3amuTa NpoeKTa

Tema3.MccrmenoBann
s1 U3 JKU3HHU

OCHOBHBIE METOIbI
HCCIIEI0BAHM 32 )KU3HBIO

3HAKOMATCA C 0COOEHHOCTIMU
HCCJICA0BAHUS 3a ) KU3HBIO ) KUBOTHBIX.




JKMBOTHBIX Ha 0aze
«Touxka
pocta»(104acon)

KHUBOTHBIX.

becno3BoHOUYHBIE
»)kuBOTHBIE. [IpocTeitmme u
KHUIIICYHOIOJIOCTHBIE.
[Ipoueccer
KU3HEACATEIbHOCTH
IIPOCTEUIINX.
Pasnpaxumocts. [Iuranue.
Brigenenue. /Ipmxenue
MPOCTEUILINX U
KHUIIIEYHOOJIOCTHBIX.

Crpoenue Tena
JKUBOTHBIX. OCOOEHHOCTH
CTpOCHUS U PYHKIIMH KOXKHU
U €€ MMPON3BOIHBIX.
Mopdonorudeckue u
dbusnonornueckue
0COOEHHOCTH KOXKHBIX
xenes. CBsi3b MEXKTY
dbu3nonornuecKon
JEATETLHOCTHIO OPTaHN3Ma
’)KMBOTHOT'O H €T0
crpoeHueM. [lnockue u
KOJIbYaThIC YEPBH.
JIBrxeHne yepBen.
Pasnpaxumocts. [Iuranue.
Posb 10X 1€BBIX YEpBE B
NepeMEeIIMBaHUH TTOYBHI.
ITussBkH: 0cOOEHHOCTH
CTPOCHHSI, TUTAHMUS,
IBIDKEHUS. 3HaYEHHUE
MIHSBOK.

[Mumesapenue. CymHoCTb
npoluecca NUIIeBapeHus y
0€CI03BOHOYHBIX U
NI03BOHOYHBIX )KHBOTHBIX.
OBOJIOIUS CUCTEMBI
OpraHOB MHULIEBAPEHHUS.

Hpixanue.dusnosiorus
neixanns. OOMeH BEIIECTB
u sHeprun OOMeH
MUHEPAJbHBIX BEIIECTB U
BOJIbl. BuTaMuHBI.

3HaKOMSTCS ¢ 0COOEHHOCTIMU
CTpOCHUs U (PU3HOIOTHEH
0€CT03BOHOYHBIX U TTO3BOHOUYHBIX
KUBOTHBIX. [[pOBOJST OMBITHI IO
M3YYEHUIO BHEIIHETO CTPOCHUS
MPOCTEUIINX KUBOTHBIX. M3ydaroT
BJIMSTHUE BHEIIHEH cpeJibl Ha
OpraHU3MbI U UX MPUCTIOCOOIICHHOCTb.
VYyarcs GUKCHpOBaTh HHPOPMALIHIO C
noMouisto nactpymento UKT;
OCO3HAHHO M MPOU3BOJIHLHO CTPOUTH
COOOIIEHUS B YCTHOUW U MTMCHMEHHOM
dbopme; CTPOUTH JIOTHUECKOE
paccyXIeHHue, COCTABIATh TIJIaH
WCCIIEIOBAHUS U BBIJCISTH TJIABHOE B
npe3eHTanuu Co3naHue npe3eHTaly,
MyOMKaIH, CTeH 1a.a7ThOoMa.

3amumra npoeKTa




Tepmoperynsmusi.
[IpucnocobaeHHOCTD
XOJIOAHOKPOBHBIX U
TEIUIOKPOBHBIX KMBOTHBIX K
M3MEHEHUAM TEMIIEPATYPEL.

2Kenesbl BHEIIHEH, BHYT-
pEHHEN U CMEIIAaHHON
CEKpeLuu.

HepsHas cuctema u oprassl
4yBCTB. Pa3npaxxuMocTs u
IPOBOJUMOCTb. Y CJIOBHBIE
u 06e3ycJI0BHbIE pedIieKChl.
OBoroIus BBICILIEN HEPB-
HoMl nesitenbHocTy (BH) y
MO3BOHOYHBIX KUBOTHBIX.
Amnanuzatopsl. [loBenenue
KUBOTHBIX. BpIpaboTka
YCJIOBHBIX pedIeKCOB Ha
JIEMCTBHE Pa3INYHBIX
pasapaxuTesen y pa3HbIX
IpyMNI OpraHu3MOB

Tema 4. YenoBek
KaK 00BEKT
HCCIIE0BAHUS B
ouoaorun Ha
6aze «Touka
pocta»(10q)

OcobenHoctu
JKCTIEPUMEHTAIBHOM
paboOThI C YEJIOBEKOM.
YepTtsl cxoacTBa U
pa3nuuus ¢ APyruMU
rpynIaMy >KHBOTHBIX.
HeiliporymopanbHas
perysius QyHKIHHA op-
ranusma. ['ymopanbHas
perynsanus GyHKIHUA opra-
Hu3Ma. HepBHas perynsuus
GbyHKIIUH opraHusma.
@yHKIMOHAIbHBIE
cuctemsl. be3ycnoBHbIe
pedIiekchl YeoBeKa.

Bnytpennss cpena
opranusma. [locTosaHCTBO
BHYTPEHHEHN Cpeabl
opranusma. ['omeocras.
Kposs. Kiniunnueckuii
aHaJIN3 KPOBH YEJIOBEKA.
3alumTHbBIE CBOMCTBA KPOBHU.

3HaKOMSTCS ¢ 0COOCHHOCTSAMU
AKCIIEPUMEHTAIBHON paboThI C Ue-
noBekoM. Haxondart uepTel cxoacTBa
Y Pa3Nu4us C IPYTUMH TPYIIIaMu
*uBOTHBIX. [loaroroska
000pyIOBaHUS JTsI OTIBITOB.

3HAKOMSATCSI C OCHOBHBIMU
(GU3MOIOrNYECKUMU CBOMCTBAMU
yenoseka HeliporymopanbHas
peryssinus GyHKUUN opraHu3Ma.

BnyTtpennss cpena opranusma.
I1oCTOAHCTBO BHYTPEHHEN Cpe/Ibl
OpraHusma. Y4aTcs OIpeIessTh
Ipynnbl KpoBU. 3HAKOMSTCS U
ydarcsi NpUeMaM peaHHMMallMOHHBIX
NEUCTBUU. 3HAKOMSITCS CO
crroco0aMu IbIXaHUs. 3HAKOMATCS C

MeTOJaMH U3yueHus QyHKIMHA
MUIIEBAPUTETHHBIX KEJIe3.

VYuyarcs OIIPCALCIIATh 00BeEM IIaMsATH,




CBepThIBaHUE KPOBH.
NmMmyHurer. Tkanesas
HECOBMECTUMOCTD. I pyIIibl
KpoBH. OmpeneseHue rpyni
Kkposu. [lepenuBanue
KPOBHU.

CtpoeHnue u pyHKIUU
OpraHOB KPOBOOOPAIICHHUS.
Mopdoiorus u
dbusmonorus cepama.
Onepanuu Ha cepaiie.
Peanumanus. [Ipuemst pe-
aHUMAaIIMOHHBIX JIEMCTBUH.
[IpoBomsmas cucreMa
cepaua. J[pmxxeHne KpoBu
0 COCYJIaM.
[pixanue.Bo3nymnas
cpena. ['a3000MeH B JeTKUX
u TkaHax. [lumeBapenue.
[IutaTtenbHbIE BelecTBa U
MULIEBbIE TPOTYKTHI.
MeTob1 n3ydeHus
GyHKIHN THIIe-
BapuUTENbHBIX kene3. BH/I
Y TICUXOJIOT L.
[IpoucxoxaeHne u HEKOTO-
pble 0OCOOEHHOCTH TICUXUKH.
OtpaxeHue B )KMBOU U
HEKUBOU MIPUPOJE.
OmuryuieHue U BOCIPUSITHE.
Wnnro3uu, npeacraBieHus
maMsaTH, HaomoaeHus. Omn-
perneneHne o0beMa MmaMsTH,
o0bema BHUMaHUS. [laMATh,
MBIIIICHUE, pedb. BubI
namsT. 3aKOHBI TAMSITH.
[IpaBuna 3anoMuHaHUsI.
N3yueHne 10ruueckoro
MBIILICHUS, BIUSHUE MO3bI
Ha pe3yJbTar
NESITEILHOCTH. DMOIIHH.
Temnepament. Xapaxrep.
Onpenenenue TUIOB
TeMrnepaMeHTa. IMOLNHU U

BBISICHSIIOT CIIOCOOBI 3aIIOMUHAHUS U
pa3BUTHS TaMATH U 00BeMa
BHUMaHUs. [IpaBuia 3anmomMmuHaHus.
OmnpeneneHue TUIIOB TEMIIEPAMEHTA.
OMouuu 1 MUMHKa Juta. [IpoBoasT
WCCIIEJIOBAHUS U COCTABIISIIOT OTYETHI
o TemaM: 1.Bimstaue pusndeckux
Harpy30K Ha pa3BUTHE MBIIIICUHON
CHUCTEMBI

2. Uctopus OTKpBITUS KIETKU

3. Bpeanble mpUBBIYKY U X
BJIMSTHUE Ha 3/10pOBbE YEJIOBEKA

4. Crioco0b! yiydlIeHHUs aMSTH.

Coznianue npe3eHTaIMu, Iy OMKaI1y,
CTeH/a.aNTb00oMa. 3aM Ta MPOEKTa




MHUMHKaA JIHIa

Tema 5. I'enetuka kak Hayka. 3HAKOMSATCS C UCTOpUEN
Obmebuonoruyec OcHOBHBIE METOIBI U3yUe- BO3HUKHOBEHUS HAyKU T€HETHKA.
KHe HUS TEHETUKHU. 3HAKOMSITCSI C OCHOBHBIMU
MCCIIEIOBAHUS [IpucnocobmeHHOCTD METO/IAMH U3y4YEeHUSI TEHETUKH.
(3uaca)Ha Ga3ze OpPraHU3MOB U €€ OTHOCH- MoienbHbINH 00BEKT TeHETUKH —
«Touka pocta» TEJbHOCTb. IJI0JI0Bast My1IKa Jipo3oduia.
Conepxanue n1po3ohui Ha
Bimrme 5K0IOTHICCKIX MUTATEeNbHBIX cpenax. Pemator
(baxTOpOB Ha OpraHU3MBL. 3aJa4yd Ha HacJIEIOBaHUs IIPU3HAKOB
DKOJIOTUYECKUI
B F1 mpu MmoHOTHOpUAHOM 1
MOHMTOpHUHT. OlIpeiesIeHne T na—
coJiep>KaHus B BOJIE
3arpsI3HAOLIMX BELIECTB. N3yyaroT npucnocobJeHHOCTb
OpPraHM3MOB U €€ OTHOCUTEIbHOCTb.
DKOJIOTHYECKHE
XapaKTepUCTUKU BHUJIA N3yyarot BIusiHUE SKOJIOTUUECKUX
(3Konoruyeckas HUIIIA) ¢dakTOpoB Ha opraHu3Mmsl. [IpoBoasT
9KOJIOTMYECKUI MOHUTOPHHT.
OnpenenstoT coiepKaHus B BOJIC
3arpsi3HSIIONINX BEIIECTB.
CocCTaBIIOT SKOJIOTMUECKHE
XapakTepucTuku Bujaa. CoCTaBIISIOT
OTYETHI MPOEKTHBIX U
HCCIIeIOBATEIBCKUX PabOT 1Mo
TEMaM:
1.HayuyHble OTKpBITHS B TEHETHKE.
2. BausiHue 3KOJ0rHYecKuX
(hakTOpOB HA OPTaHU3MBI.
3. 3aBUCUMOCTb BHI0BOTO
pazHo00pasus OT IKOJOTUUECKUX
ycnoBuid. Co3naHue Nnpe3eHTaluy,
MyOMMKAaIiK, CTeHIa, aTb0oMa.3amra
MPOeKTa
6. KanennapHo-teMaTnuyeckoe NJaHUPOBaHUE
Ne TeMbI 3aHATHI Bcero JlaTa Jlara
n/n 4acoB | IpoB. ¢pakr.

Tema 1. BuoJsiorusi u o6;acTu uccaenoBanus. (14.)

1 |BBenenune.O0macTy uccieq0BaHNN B OMOJIOTHH,




BO3MOKHOCTHU ITPUMCHCHHUA PE3YJILTATOB

uccienoBanus. Camble HHTEPECHbIE HAYYHbBIE OTKPBITUS 1
B OMOJIOTHH.

Onwucanue 33424 U 0011el CTPYKTYPbI UCCIIE0BATEIECKON
JeATeILHOCTH. PaboTa ¢ KHUTOM, Hay4HOU JTUTEpaTypPOi.
Hcnonb30Banne 00pa30BaTebHBIX PECYPCOB CETH
Hurepuer.

Lip.p.Nel «Hcnonw306anue 0OpazoeameibHbIX pecypcos
cemu Mnmepnem»

OCHOBHBIE JIOCTYIHBIE METOIbI UCCIIEIOBAHUS .

Tema 2.UccaenoBanus u3 xku3Hu pacrenuii. (104.)

[TpaBuna paboOThl ¢ MUKPOCKOIIOM B OMOJIOTHYECKUM 1
obopynoBanueM. TexnukabezonacHoctu. OCOOEHHOCTH
WCCJICIOBAHUS 10 U3YUCHUIO KU3HH PACTCHUH.
[TonroroBuTENBHEBIE PA0OTHI MO YYEOHBIM OIBITAM C

pacteHussMHu. Opranbl paCTeHUN U UX KJIETOYHOE
ctpoenue. [IpuroroBnenrue MuKporpenapara u
paccMaTpUBaHUE PACTUTEIbHBIX KJIETOK B MUKPOCKOTI.
Jab.p. Nel «Texuuxa 6ezonacnocmu. Ilpueomosnenue
MUKponpenapama pacmumenbHOu KIemKuy»

XUMHYECKUM COCTaB KIETOK pacTeHuil. OCHOBHBIE 1
BEILIECTBA PACTUTEIBHOMN KIETKH. OMNBITHI IO
MOCTYIUJIEHUIO BELLIECTB B PACTUTEIBHYIO KIIETKY.

Jlab.p. Ne2 «Onvimul no nocmynieHur eujecms 8
PACMUMETLHYIO KIemK)Y»

HcTopus OTKpBITHS U U3yUE€HUS KJIETOYHOTO CTPOEHUS
pactenuil. CTpoeHHE PacTUTENbHBIX KIETOK. OCHOBHBIE
CBOMCTBA NUTOIIA3MBI. JIBM)KEHHE IIUTOTIIA3MbI B
kieTke.Kierounast MmemOpaHa u ee GyHKINU.
Opranouipl KJIeTKH. BKITtoueHUs 1 3anacHble BEIIECTBA
B KJIeTke. KpucTtaiuinueckue BKIIOUYECHUS B KIIETKE.
3HaYCHHE 3aIlaCHBIX BEICCTB B KIICTKE.

®otocunTes. Vctopust oTkpeITH mporiecca porocunresa. | 1
Jluct kak opraH poTocuHTe3a. XJIOPOIIACTHI U XJIOPO-
¢unn. Kocmuueckast posib 3e1eHOro pacTeHus. MexaHu3m
U XUMHU3M Ipoliecca (POTOCHHTE3A.

BnusiHue okpyxaronmx yciaoBuil Ha OTOCUHTES.
BnusHue temnepatypsl Ha poTtocunTe3. BnusHue yrie-
KHCIIOTO Tra3a Ha (OTOCUHTE3.

Jab.p. No3 «Brusanue memnepamypul Ha pomocunmes.
Tlocmpoenue memnepamyproti kpueoul. Bauanue yene-
KUCJI020 2a3a Ha pomocunme3s»




Boaublii pexxum pacteHuid. Poiib BOABI B )KU3HU PACTEHUN.
[Tornomenue Boabl KOpHSAMHU pacTeHuid. [lytn
NepeIBUKEHNUS BOBI IO pacTeHut0. KopHeBoe naBieHue,
TpaHCIHUpALUs, TYTTallUs.

Jab.p. Ne4 «Boowusiii pescum pacmenuii: ucnapeHrue
8000l TUCMbAMU NPU PASHBIX GHEULHUX VCIOBUX )

Jpixanue.3HaueHe AbIXaHUS B )KU3HU PACTECHUIA.
dusnonornyeckue U OMOXMMHUYECKUE OCHOBBI JIBIXa-
Hus. Knerounoe ctpoenue micta. [lornomenne kuc-
JIOpOJia IPU JBIXaHUU JIUCTHEB, CTEOIS 1 KOPHS.

Poct u nBuxkenune pacrenuii. O61mume NOHIATHS O pOCTE
pactenuii. Pa3pl pocta. BHyTpeHHHUE yCIIOBUSA pOCTa
pactenuii. Konyc Hapactanus cte6mns. Poct moGera.
PasnpaxxumocTs pacteHuil. J[Bm>keHrne pacTeHUN.
JIucroBas mo3auka. @oTOTPONU3M, T€OTPOIIU3M.
Hactuu n Hytanuu. PocToBble ABMKEHUS pacTeHUMN
10J1 BIIMSIHUEM CBETa — TPOIU3MBI.

Pasmuoxenne pactenuii. OCOOEHHOCTH CTPOSHUS
OpraHoB pa3MHOKeHUs pacTeHui. [1putbLa.
['erepoctunus (pazHoctond4yarocTs). [IpucmnocobiaeHus
K ONBUICHUIO y PACTCHUH.

BereratuBHoe pa3mMHO)xeHUe pacTeHui. [IpuBuBKa.
Ku3Hb pacTeHuUs Kak LEJIOCTHOTO OpraHu3ma.
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Jab.p. Ne5 «Hzyuenue cmenenu 3aepsazuenuss 6030yxa no
JUCTBAMY

HccnenoBanue «OnpeneneHue CTEIEHN 3arpsi3HeHUS
BO3/1yXa I10 JINCThSIM PaCTEHUI»

Tema 3. UccaenoBanusi u3 :Ku3HM KUBOTHBIX (10 yacoB)

OCHOBHBIE METOIBI UCCIIEIOBAHMS 34 JKU3HBIO
JKUBOTHBIX.becrmo3BoHOYHEBIE JKUBOTHEIC,
[Ipocrelime u kumeyHononocTHbIe. [Iponecchr
JKU3HEICATENBHOCTU MPOCTEUINX. Pa3apakuMocCTsb.
[Tutanue. Boeinenenue. JIBuxeHne NpocTeHmmx u
KHIIEYHOIOJIOCTHEIX.

1

Crpoenue Tena KUBOTHBIX.OCOOEHHOCTH CTPOECHUS U
(GyHKLIHY KOXXH U ee MPOU3BOIHBIX. Mopdomoruueckue
¥ PU3NOJIOTHUECKUE OCOOCHHOCTH KOXKHBIX JKeJIe3.
CBs13b MeX1y (PU3HOIOTUYECKOM NeSTEIbHOCTHIO
opraHu3Ma >KMBOTHOTO U €0 CTPOCHHUEM.

[Inockue u kosnbyaThie YEPBU. [[BUIKEHUE YEPBEU.
Paznpaxumocts. ITutanue. Posb 10Xk aeBbIX YepBEH B
nepeMenIMBaHuy MOYBHI. [IMsIBKU: 0COOEHHOCTH
CTPOCHMS, MUTAHUS, ABMXKEHUS. 3HAUCHUE MUSIBOK.




[TumeBapenune. CymHOCTb Npolecca NUIIeBapeHus y
0€CI03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.
OBOJIOIMUS CUCTEMBI OPraHOB nuiieBapeHus. [Inme-
BapeHHE B pOTOBOM IOJIOCTH U kenyake. [lumesape-
HUE B JKEIIyJIKE )KBayHBIX )KHBOTHBIX. [InimeBapenne
B kuieuHuke. [lutatensHele BemecTBa. KauecTBeH-
Hble peakuuu. QepMEHTATUBHBINA XapaKTep PEaKLUi
pacIIenIeHUs IUTATEJIbHBIX BEIECTB.

Hpixanue.dusnonorus Ipxanus. 3aBUCUMOCTh
JBIXaHWSI aHAMHUM OT yCIIOBUM BHemIHel cpeabl. Oco-
OCHHOCTH JIBIXaHUS TITUIL U HBIPSIOIINX KHUBOTHBIX.

OO6wmeHn BemecTB u dHepruu. [luranue. OOMeH BelIecTB
— ocHoBHas GyHKIMs xu3HU. OOMeH OenmkoB. OOMeH
YTJIEBOJIOB | KHpOB. OOMEH MUHEPaAIbHBIX BEIIECTB U
BOJbl. BuramuHbl. BHEIHNE TPU3HAKY aBUTAMUHO3A.
OOMEeH PHEPTUH B OpTaHU3ME.

BnusiHue Temnepatypbl Ha aKTUBHOCTD )KHUBOTHBIX U
oKpacky Tena. Tepmoperyssius.
[Tpucnocob1eHHOCT X0JI0AHOKPOBHBIX U
TEIUIOKPOBHBIX KMBOTHBIX K U3MEHEHUSM
TEMIEPATYPBI.

Buytpennss cekpenusi. XKeye3pl BHEIIHEH, BHYT-
PEHHEN U CMEIIAHHOM ceKpellnu. BHyTpeHHss cekpe -
1M y BBICIIKX >KUBOTHBIX. | OPMOHBI U MX BIIUSHHE
Ha opranmu3M. JlakTtanusa. OOpa3oBaHue U BbIICIICHUE
MOJIOKa.

HepBHas cuctema u opransl 4yBCTB. Pa3ipaxumMocTs U
MPOBOAUMOCTb. Pa3BUTHE HEPBHON CUCTEMBI U
BPO’K/ICHHOE IOBEJICHUE KUBOTHBIX. Y CJIOBHbBIE U
0e3yCIoBHBIE PE(DIICKCHI.
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OBouronius BeiciIel HepBHOI nestenbHocTH (BH/) y
MIO3BOHOYHBIX )KUBOTHBIX. AHanmm3atopsl. [loBenenne
KUBOTHBIX. BbIpaOoTKa yCIOBHBIX pe(IeKCOB Ha
JEUCTBHE PA3IMYHBIX Pa3APAKUTEIICH Y Pa3HBIX
TPyII OPraHU3MOB.

JlabopaTopHbIii NPAKTHKYM ,C HCII0JIb30BaHUEeM 00opynoBaHus « Touku pocta» :

5. Peakius npocTeimx Ha pa3inuHbIe pa3ApaKUTeu (Colib, yKCyCHasi KUCIIOTa, CBET).
6. Peaxius oK A€BOTO YepBsI HA ICHCTBUE PA3IMYHBIX pa3IpakUTeIeH.

7. JIBM>KeHUEe MEIUIIUHCKOMN ITMSBKH.

8. JleficTBuE KEITyTOYHOTO COKa HA OEJIOK M KpaxMmai. [[BeTHbIe peaknuu Ha OEJIOK.

5.BnusiHue temnepaTypbl Ha aKTUBHOCTb 36 MHOBO/IHBIX.

HccnenoBaTebckne M MPOEKTHbIE PAGOTHI:




1. MoauduxkannoHHas U3MEHYHBOCTH )KHBOTHBIX.

2. Ilpocreiimue Kak Moka3aTeslb YUCTOThI BOJIOEMOB.

3. DKOJIOTrMYECKUE MOCIEACTBUS U UX BIMSIHHUE HA )KUBOTHBIX.

4. Posp MeIUIIMHCKUX ITHUSIBOK B )KHU3HU YEJIOBEKA.

Tema 4. YesioBeKk kak 00beKT uccieoBanus B ounosaorum (104)

OCO0EeHHOCTH IKCIIEPUMEHTATBHOI paboThI ¢ YenoBeKOM. UepThl CXOACTBA U PA3IUUUS C
JPYTUMHU FPpyHIaMu )KUBOTHBIX. [loAroTOBKa 060pYI0BaHHUS ISl OIIBITOB.

Perynsmus ¢pynknmii opranmzma. Oprannsm Kak nenoe. HefiporymopaiabHast peryJisiust
¢byHkMii oprannsma. ['ymopanbHas peryssiuus GyHKuuii opranuzma. HepHas perynsnus
¢byHkuuii oprannzma. OyHKIMOHAJIbHBIE CUCTEMBL. be3ycnoBHbIe peduiekchl YenIoBeKa.
Brytpennss cpena opranusma. IloctossHCTBO BHYTpEeHHEH cpenbl opranusma. ['omeocras.
KpoBs. KiinHnueckuii ananus KpoBu 4esI0BEKa. 3allUTHBIE CBOMCTBA KpoBU. CBEpThIBaHUE
kpoBu. UIMMyHutet. TkaHneBast HECOBMECTUMOCTSD. [ pymnmbl kpoBu. OnipeniesieHue rpynmn
KkpoBu. [lepenuBanne KpoBu.

Crpoenue u pyHKIHUU OpraHOB KpoBooOpamieHus. Mopdonorus u pusnosorus cepana.
Onepanuu Ha cepaie. Peanumanus. [Ipuemsl peanuMaimoHHbIX aeiictuid. [IpoBogsmias
cucTeMa cepira. IIEKTPUIECKUe SIBJICHU B cepate. ABTomatus cepaua. Perysius
cepaedHoit nestenbHocTu. [lynbe. JIBimkenne kpoBu 1o cocyaaM. OyHKIIMOHAIbHBIE TPOOBI.
Jpixanune.Bo3nymnas cpena. ['a3000MeH B eTKUX U TKaHsIX. JlpIXaTeabHbIE ABHKEHUS.
Perymsiuus npixaHus.

[Mumesapenue. [TutaTenpHbIC BEMIECTBA U MUIIEBBIC TPOAYKTHL. MeTOIbI M3y4YeHUS (yHKIIUN
NUIIEBAPUTENBHBIX XkKese3. [lepeBapuBanne U BcacblBaHUE MUILM. Perynanus nuieBapeHusl.
[Tonnep>xaHue MOCTOSHCTBA MUTATENIBHBIX BEMIECTB B KPOBU. LIEHTpBI rosiofja 1 HaChIIICHMUS.
BH/I u ncuxomnorus. [IpoucxoxaeHue 1 HEKOTOpble 0COOEHHOCTH MCUXUKU. OTpakeHue B
JKUBOM M HEXKUBOU Ipupoze. Omylienne u Bocnpusatue. Miro3uu, npeacTaBieHus IaMATH,
HaOmoenus. Onpeaenenrue oobema naMaTu, o0beMa BHUMaHus. [laMsaTh, MbIlIUIEHHE, PEUb.
Bunpl namstu. 3akons! namsaty. [IpaBuiia 3anomunanus. M3yuenue 10ru4eckoro MplieHus,
BJIMSIHUE T103bI HAa PE3YyJIbTAT AEATENbHOCTU. DOMOLMU. TemnepaMeHT. Xapakrep.
OnpeneneHne TUIIOB TEMIIEPAMEHTA. DMOLIMM U MUMHUKA JIMLA.

JlabopaTopHbIii NPAKTHKYM:

6. OnpeneneHne YaCTOThI CEPJICUYHBIX COKPAIICHUI B 3aBUCUMOCTH OT (PU3HYECKOM HATPy3KH.
7. Ilpuemsbl peaHUMAIIMOHHBIX I€HCTBUH.

8. MUKpOCKOIIMYECKOE CTPOECHUE KIIETOK

9. Hapymenue cBONCTB OCIKOB IIPH ICUCTBUHU HAa HUX QJIKOTOJIA.

10./Ie¥icTBre aHTUOMOTHUKOB Ha ()EPMEHT CITFOHBI.

HccnenoBaresibcKue M MPOEKTHbIE Pa0OThI:

1.Bnusiaue pusnyecKkux Harpy30K Ha pa3BUTHE MBIIICYHON CUCTEMBI

2. Uctopust OTKPBITHS KIIETKH

3. BpenHble NpUBBIUKY U UX BIUSHHUE HA 310POBbE YEIOBEKA

4. CrtiocoOBbI yJTydIlIeHUS TaMSITH.

Tema 5. O6eounoIoruyeckue uccjieaoBanus (3uaca)

I'eneTtuka kak Hayka. OCHOBHBIC METO/IbI M3YUYECHUS TEHETUKU. MOJIEIIbHBIN 00bEKT FEHETHKHU
— mooBas Mmymika apo3oduna. Coaepxanue 1po3ohui Ha MMTATeNbHBIX Cpelax. AHaIM3
HaCJIeIOBaHUS TPU3HAKOB B F1 Mp1 MOHOTHOPUTHOM M TUTUOPHUIHOM CKPEIIMBAHUH.
[Iprcnoco6aeHHOCTh OPTraHU3MOB U €€ OTHOCUTEIBHOCTD.



BnusHue skonoruueckux (pakTopoB Ha OpraHU3MbI. DKOJIOTUYECKUN MOHUTOPHUHT .
Onpenenenue conepkanusi B BOAE 3arpsi3HAONINX BELIECTB.

DKOJIOTUYECKUE XapaKTEPUCTUKU BUJA (SKOJIOTHYeCKas HUIIIA).

JlaGopaTopHbIii MPAKTUKYM:

4. Ananu3s HaclieZJOBaHUS NPU3HAKOB B F1 TPy MOHOTMOPUHOM U JUTHOPUIHOM
CKpelMBaHUM (Ha MpUMepe MYIIKH JIp030(UIIbI).

5. OnbITHI 10 U3YUYEHUIO TPUCTIOCOOIEHHOCTH OPraHU3MOB K YCIIOBHSIM CYIIIECTBOBAHUS:
IpeBpalleHNe Ha3eMHbIX (HOPM pacTeHH B BOAHYIO (opMy U HA000pOT (TpasecKaHLus,
BOJIOKpAC, TUTPOQHIIa).

6. CocraBieHne KOJOTHUECKON XapaKTEePUCTUKN BU/IA, TACTIOPTU3ALINSA KOMHATHBIX
pPacTEHUU.

HccaenoBaTenbckne M MPOEKTHbIE PAdOTHI:

1 HayuHble OTKpBITUS B TEHETUKE.

2. BausiHue 3KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

3. 3aBUCUMOCTb BUJIOBOTO pa3HOOOpa3Msl OT FIKOJOTHYECKHUX YCIOBUM
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