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1. HossicHUTEIBbHAA 3aAIIMCKA

IIporpamma BHeYpOUHOIi NeATeIbHOCTH «BHOJIOrHsI BOKPYT Hac» coCcTaBJeHA JIIs
yuamuxcs10 -11 k1accoB ¥ COOTBETCTBYET TPEOOBAHUAM, IPEIBABIIEMBIM K METOMKE
OpraHu3aIu

WCCJICTIOBATEIHCKON IEATETHHOCTHU ITKOJIBHUKOB.

Pabouas nporpamMma o BHEypOUHOil nesiTeIbHOCTH «bHOIOTHst BOKpYT HAac» pacKpbIBaeT
OCHOBHBIEPA3/1eJIbl IPOrPaMMbI, (POPMBI U METOABI PabOTHI ¢ ydauumucs. OCHOBHBIM
METOJIUYECKUM MOJX0J0M B paMKaXx JaHHOW IIPOrpaMMBI SBIISETCS HATYPAIUCTUYECCKUID)
noaxo/: o0ydeHue ¥ BOCIIUTAHUE JIeTel Ha MPUMEPE KUBBIX, «PEaTIbHBIX)» 00bEKTOB,
CYILLECTBYIOIINUX B €CTECTBEHHBIX YCIOBUSX.

[Tporpamma «brosorust BOKpyr Hac» OTHOCUTCS K OOIEUHTEIICKTYaIbHOMY HalpaBICHUIO
BHEYpOUHOH nestenbHocTH yuamuxces 10 - 11 kinaccoB. Cpok peanuzanuy NporpamMmmesl - 2 roja.
[Tporpamma cocraBnena ¢ yuerom tpedoBanuit @I'OC COO.

B kypce «buonorust BOKpyT Hac» MOXHO BBIICJIUTh TPU OCHOBHBIX HAIIPABJICHHUS:
1. UccrnienoBanus U3 5KU3HU PACTCHUU.

2. UccnemoBanus U3 JKM3HU JKUBOTHBIX.

3. buonorudeckue ucciaeI0BaHUS YEI0BEKA.

Taxoke nmpeuIoKeHO HECKOJIBKO pabO0T AKOJIOTMYEeCKON HAIPAaBJICHHOCTH.

ean kypca:

-pacumpeHue Kpyro3opa rno OCHOBHBIM BOIIPOCaM OHOJIOTHH;

- pa3BUTHE UCCIEN0BATEIbCKUX YMEHUM.

3apaun:

- pPacUIMPUTH KPYTO30p YHAIINXCS IO OTJEIBHBIM BOIIpocaM (PU3UOIOTHN U aHATOMUU
JKUBBIXO0BEKTOB;

- [IOKAa3aTb 3aBUCUMOCTD KUBBIX OPraHU3MOB OT pa3H006pa3HHx OKOJOTHYCCKHUX (l)aKTOpOB;

- IPOJOKHUTH PA3BUTUE CIIOCOOHOCTH YYAITUXCS K MBICITUTEIIBHBIM OIEPAIHSIMH —
aHaJIn3y, CHHTE3Y, CPaBHEHHIO, 0000IICHHIO, KJIaCCU(UKAIINH, a TAKKE UX TPOU3BOTHBIM —
TBOPYECTBY HaOCTparupoBaHHUIO;

- IPOAOKUTH 00yUYEeHHE MIKOJIBHUKOB CII0OCO0aM CaMOCTOSITEIbHON OpraHU3aIiu
y4eOHOM NesTeIbHOCTH — MOTUBALIUH, TUIAHUPOBAHUIO, CAMOKOHTPOJIIO, pediiekcuu mpu
BBIMIOJTHEHUM U CCIIEIOBATEIBCKUX U TPOEKTHBIX paloT;

- IPOAOKUTH O0yUeHHUE yJaluxcs padoTe ¢ pa3TuYHbIMU HCTOUHUKaMU HH(POpMaIuH,
BKJTIOYAS3JICKTPOHHbIE 00pa30BaTEIbHbBIE PECYPCHI.

O01mas XapakTepruCcTHKA KYpca BHEYPOUHOM 1esITeJIbHOCTH.

[IporpamMa BHEYpOUHOW JEATEIBHOCTH IO OOLICMHTEIJICKTYAJIbHOMY HAIpPaBJICHUIO
«buonorus BOKpyr Hac» B MOJHON MEpe COOTBETCTBYET IMOJIOKEHUSIM KOHIETIIUUA 00yUYeHUSI.
OHa Mo3BOJISIETyYaIIUMCS OCYIIECTBUTD IBPUCTUYECKUE TTPOOBI, OLIEHUTH CBOM MOTPEOHOCTH
Y BO3MOXHOCTH.

[Iporpamma paccuntana Ha 68 gacos, mo 1 gacy B 10 u B 11 kxmacce.

[Iporpamma cocrasnena ¢ ydetrom tpedoanuiit ®I'OC. IIporpamma conepXKUT 3HaHUS, KOTOPHIS
BBI3BIBAIOT Y yUaIIMXCS MO3HABATENIbHBIN HHTEPEC U MPEICTABISAIOT IIEHHOCTh MPU MOJATOTOBKE K



cnade EI'D no Guosnoruu, a Taxke a1 o0ydeHus B By3ax. B aTom 3akimtouaercs ee
MOTHBUPYIOIMMUATIOTCHIIMAII. 3HAHHS, TIOJTYYCHHBIC TIPU 00YYESHUH TI0 TaHHOH MporpaMmme,
CIOCOOCTBYIOT

(OpMHPOBAHHUIO COIMATIBHO AKTUBHOM JTMYHOCTH.

OcobeHHoCcTH COACPpIKaHUA ITPOrpaMMbl U BUJIbI JCATCIbHOCTH YHallIUXCA B XO4€ OBJIAACHHA
SHAHUSAMU U YMCHUAMU, ITPEAYCMOTPCHHBIMU HpOFpaMMOfI, Jar0T BOSMOXXHOCTHB AJIA UCITOJIb30BaHUA



Pa3IMYHBIX METOJIOB U (GopM 00yueHHS (MHIUBUAYaTbHBIX, TPYIIIOBBIX, HATTISAHBIX, CJIOBECHBIX:
TEOPETUYECKHE UCCIIETOBAHMS, CAMOCTOSTENIbHBIC IBPUCTHYECKHIE MTPOOHI).

Conep;xaHI/Ie IIporpaMmal paCrp€aciC€Ho BO BpEMEHHU € YUETOM €0 JOCTAaTOYHOCTH IJId
KauCCTBCHHOI'O U3YUCHUA MaTCpHraia U IMOJTYYCHHA 3alNIaHUPOBAHHBIX PE3YJIbTATOB.

OcHoBHBIe MeTOAbI M (P OPMBI Pa0OTHI C AeTHbMH.

OCHOBHBIM MCTOAUYCCKUM ITOAXOJ0M B paMKax JTaHHOM IpOTrpaMMBbI SABJISACTCA
((HaTypaJ'II/ICTI/I‘leCKI/If/'I» noaxonm - T.c. O6y‘IeHI/I€ M BOCIIMTAaHHC I[eTeﬁ Ha IIpUMEPE KUBBIX,
«pcalib-HbIX» O6’B€KTOB, CYHECCTBYIOIIUX B €CTCCTBCHHBIX YCIIOBUAX.

CemuHap M Jiekuusi Kak ¢opma oOydeHHs NpPEIoiaraeT O3HAKOMIIGHHE YYaIIUXCS C
OCHOBaMHU HCCIIEIOBATEIbCKOM paboThl: MOArOTOBKOM K HCCIEAOBaTEIbCKOM padore,
COCTaBJICHUEM IUIaHA MCCIEAO0BAaTENbCKOM  padOThl, IPOBEIEHUEM  HCCIEI0BaHUS,
o opMIIEHHEM HCCIIE0BATEIBCKOMPAOOTHI, MOATOTOBKOM K 3aIIuTe PadoThI.

BKCKprI/IOHHaH (l)OpMa oﬁyqemm npeanojaracT O3HaKOMJICHUC yUallluXcCs € pCaJIbHbIMU
00BEKTaMH U SIBJICHUSIMH IIpHUPOALI

CaMocTosiTe/IbHasI HCCJIEI0BATEIbCKAS pab0OTa yJallluXcsl BKJIYAeT: IOCTAaHOBKY Iieiei
U 3a/1a4 UCCIIEZ0BAaHU, BBIOOP METOAMKH, INIAHUPOBAHKE HCCIIEI0BaHUsA, COOp MaTepuana,
€ro NnepBUYHY0 00paboTKY, aHAJIU3 U OCMBICIICHHE MTOJIyYE€HHBIX JaHHBIX, HAIIICAHUE OTYETa
(cTaThH,MPOEKTA), €ro 3AIMUTY Ha KOH(EPEHIUH.

[Tpu BBINOIHEHUH CAMOCTOSITENIbHBIX UCCIIE0BATEIBCKUX PAOOT ydaluecss MOryT
I10JIb30BATHCS METOANYECKHMH AJTOPUTMAMHM, KOTOPBIE SBJISAIOTCSA HEOTHEMIIEMOM COCTaBHOM
YaCThIO MPOrPaMMbl U TIO3BOJISIIOT B OOIIMX YepTaX BECTU UCCIIEIOBAHUS CAMOCTOSTENBHO.
OyHKIMAIpenogaBaTesiell Ha 3TOM OIpPaHUYMBAIOTCS] KOHCYJIBTALUAMU U OOIIUM
«KypHpOBaHHEM» IpolieccapaboThI.

3. Pe3y.111)TaT1,1 OCBOCHHA Kypca Bl—leypO‘lHOﬁ JACATCJIbHOCTH.

B pe3ynbraTe BHEYpOUHOI J€SITEIBHOCTH Y BBITYCKHUKOB CpPeIHEH MIKOIbI Oy IyT chopMUpOBaHBI
JUYHOCTHBIE, T03HABATEIbHbIC, KOMMYHUKATHUBHBIC U PETYJISTUBHbIE YHUBEPCATIbHBIE YUeOHbIE
JENCTBHUS KaK OCHOBA yueOHOI0 COTPY/IHUYECTBA U YMEHUS YUUTHCS B OOLLIEHUH.

JInuyHOCTHBIC YHHBepCcaJbHbIe y4eOHbIe 1eCTBHA:

yuawuiica Hayuumcesa:

- IIOJIO)KUTEIIbHOMY OTHOLIEHMIO K UCCIIEIOBATEIBCKOM JEATENBHOCTH;

- IpUOOPETET HHTEPEC K HOBOMY COJIEPYKAHHIO M HOBBIM CITOCOOaM MO3HAHMS,

- COPUCHTHPYCTCA Ha IOHUMAaHWEC IPUYHH YCII€Xa B HCCHC}IOBaTeHBCKOﬁ ACATCIIbHOCTH, B
TOMYHMCIIE HA CaMOAaHaJIN3 U CAMOKOHTPOJIb pPe3yibTaTa, Ha aHaJIu3 COOTBETCTBUS
Pe3yIbTAaTOB TPeOOBAHUSAM KOHKPETHOM 3a/aue, TOHUMaHUE TIPEIIIOKECHHUHN 1 OIEHOK
YUMTEIIS, B3POCIBIX, TOBAPUILEH, POIUTEIEH;

- IpUOOPETET CITOCOOHOCTH K CAMOOIIEHKE HAa OCHOBE KPUTEPHEB YCIIEIITHOCTH
MCCIIEIOBATEILCKOM I TEILHOCTH.

YUauguiica noJyuum 603MOHCHOCHMY 0114 hopmuposanus:

- BHyTpEHHEH TMO3MIMKM Ha YPOBHE TMOHMMAaHHUS HEOOXOJWMOCTH HCCIIEI0BATEeNbCKON
NESTEIbHOCTH, BBIPAXXEHHOIO B MPeoOSaaHUM TO03HABATEIbHBIX MOTHBOB U IPEANOYTEHUU
COLIMAJILHOTO CIIOCO0AOICHKH AEATEIbHOCTH;

- BRIPKEHHOM MM03HABATEIbHON MOTHUBAIINY;

- YCTOHYHBOTO MHTEpECca K HOBBIM CITIOCO0AM IMO3HAHUSI.



ITo3HaBaTebHBIC YHHBEpPCaJbHbIEe y4eOHbIE 1eiiCTBHSA

yuauwuiica Hay4yumca.



- IPOBOIUTH UCCIICIOBAHKS O0BEKTOB KUBOW TIPUPOJIBI;

- 00BSACHATH 001IE0MOIOTMYECKHE OCOOCHHOCTH,

- pacIo3HaBaTh METObI H3yUCHHUS 00BEKTOB KUBOM MTPUPOIBI;

- paboTath ¢ 1a0OpaTOPHBIM 00OPYIOBAHUEM U IPHEMaMHU padOTHI C HUM;

- 00BSACHATH PU3NOJIOTUIYCCKHUE ITPOLIECCHI, IPOTEKAIOIIKNE B JKUBBIX 00BEKTAX;
- 00BSCHSATH AHATOMHYECKOE CTPOCHUE KUBBIX 00BEKTOB;

- OCYIIECTBIISITh TIOUCK HY)XKHOW MH(GOPMAIUH JIJISl BBITOJIHEHUS y4eOHOTO
UCCJIEIOBAHMSI C UCIIOJIb30BaHNEM Y4eOHOI U TOMOIHUTENLHOM JIUTEpPaTypPhl B
OTKPBITOM UH(POPMAIIMOHHOMIIPOCTPAHCTBE, B T. Y. KOHTPOJIUPYEMOM MPOCTPAHCTBE
HNuTepHer;

- HCIIOJIB30BAaTh 3HAKU, CHMBOJIbI, MOJIEIIN, CXEMBI JIJIS PEILIEHUs I03HABATEIbHBIX 3a/1a4
UIIPEJCTABICHUS UX PE3YJIBTATOB;

- BBICKA3bIBaThCS B YCTHOM U MUCBMEHHOM (opMax;

- OPUEHTHUPOBATHCS HA Pa3HbIE CIIOCOOBI PEIICHUS TO3HABATENBHBIX HCCIIEIOBATEIbCKUX 3a/1a4;
- AHAJIM3UPOBATDb O6"I)CKTI)I, BBIACIIATH I'TITAaBHOC,

- YCTaHABIMBATh IPUYUHHO-CIICACTBEHHBIE CBS3H;

- CTPOUTH pacCykAeHUsI 00 O0BEKTE;

- BUICTH HpO6JICMBI, CTAaBUTBb BOIIPOCHI, BBIIBUTATH T'MIIOTE3bI, INITAHUPOBATH U IPOBOJAUTH
Ha6J'IIO,I[eHI/I$I 1 3KCIICPUMCHTDI, BBICKA3bIBATh CYXXIACHHUS, ACJIATh YMO3AKIIFOUYCHUA U
BBIBOIBIL,apTYMECHTUPOBATDH (321H.[I/IIJ_IaTL) CBOM MACH.

Yuauyuiica noyuum 603MOHCHOCMb HAYUUMbCA:

- paboTaTh C TOTOBBIMU MUKPOIIPETIapaTaMy U U3TOTOBIISTh MUKPOTIPENapaThl;

- CTaBUTh (PU3NOJIOTUUECKUHN SIKCIIEPUMEHT;

- paboTaTh C ONTUYECKUMHU NPUOOpaMH U Ta0OpaTOPHBIM 000PYI0OBAHUEM;

- moA0UpaTh OOBEKT JUIsl SKCIIEPUMEHTA B COOTBETCTBUH C OCTABIEHHBIMU 33Ja4aMu;
- 4YeTKO U JJAKOHUYHO (POPMYJIMPOBATH LIEJIH U BBIBOABI IKCIIEPUMEHTA;

- ipu opopMIIeHUHU PabOT COOMIOAATh HATIISTHOCTh, HAYYHOCTh M SCTETUYHOCTb;

- IPOBOJMTH SKOJIOTUYECKUH MOHUTOPHUHT;

- 0(OpMIIATH SKOJOTHUECKUE NTAacIopTa;

- 00BSICHATH HEKOTOPbIe actieKkThl 30K

- OCYIIECTBIIATH PAaCIIMPEHHBINA MOUCK HH(GOPMAIIUU B COOTBETCTBUH C UCCIIEA0BATEIHCKOM
3aJaueiic UCI0JIb30BaHUEM pecypcoB OMOIMOTEK U ceTu MHTepHeT;

- (huxcupoBaTh nH(pOpMaLio ¢ momouisio nHcTpymenToB UKT;
- OCO3HAHHO U TPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHOM U MUCbMEHHOH (popme;

- CTPOUTBH JIOTUYECKOE PACCYXIEHUE, BKITIOYAIOIIEE YCTAHOBICHUE MPUUHMHHO-
CIIE€ICTBEHHBIX CBA3CH.

KomMMyHuKkaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eiicTBUS
yuauwyuiica Hayuumca.

- JOIIYCKaTh CYIIECTBOBAHNEC PA3JIMYHBIX TOUYCK 3PCHU,



- YUYUTBIBATDb PA3HBIC MHCHHA, CTPEMUTLCA K KOOPAWHAIINU

- hopMyIHpPOBaTH COOCTBEHHOE MHEHHUE U MO3UIIHIO;



- IOrOBapUBAaThCS, IPUXOAUTH K 00ILIEMY PELICHUIO;

- cO0JII0/IaTh KOPPEKTHOCTD B BBICKA3bIBAaHHSIX;

- 33J1aBaTh BOIIPOCHI 110 CYILECTBY;

- HCII0JIB30BATh PeYb IS PETYJISILUU CBOETO AEUCTBUS;

- KOHTPOJIMPOBATh JCHCTBUS IAPTHEPA;

- BJIaJIETh MOHOJIOTUYECKOM M AMAJIOTHYECKOr (popMamu peun;

- HAXOJIUTh UH(OPMALIHIO U BBIABIATH INIABHOE;

- COCTaBJIATH IUIaH MCCIICIOBAHUS U BBIJEIIATH TJIABHOE B IIPE3EHTALUH.
yuauwguiica noyuum 603MOHCHOCb HAYUUMbCA:

- YUHTBIBaTh pa3Hble MHEHUS U 00OCHOBBIBAThH CBOIO MTO3UIIUIO;

- ApryMEHTHUPOBATH CBOXO IO3UIHUIO U KOOPAUHUPOBATL €€ C o3uIuein IMapTHCPOB IIPpH
BLIpa6OTKeO6IHerO PCUICHH B COBMECTHOM JCATCIIbHOCTH,

- C YYETOM LieJIel KOMMYHHUKAIMK JOCTATOYHO ITOJIHO M TOYHO IIEPEIaBaTh IapTHEPY
HE00X0IMMYIOMH(POPMALIMIO KaK OPUEHTUD [Tl TOCTPOSHUSI 1EHCTBHUS;

- JOIYCKAaTb BO3MOXXHOCTB CYIICCTBOBAHUA Y JIIOIIGfI Pa3HbIX TOYCK 3pCHHA, B TOM YHCJIC
HECOBIIaJaromux € €ro CO6CTB€HHOﬁ, " YUUTBIBATDH IMO3ULHIO ITApTHEPA B 06IHeHI/II/I n
BSaHMOHCﬁCTBHH;

- OCYIIECTBIISITH B3aUMHBINM KOHTPOIIb U OKa3bIBaTh MapTHEPAM B COTPYAHHYECTBE
HE00XO0AMMYI0B3alMOITOMOIIIb;

- yCTaHaBIIMBATh CBSA3b OKPY’KAIOIIEH cpeibl ¢ 00BEKTaMU KUBOM IPUPO/IBI.
PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

YUauuica Haysumcsa:

- IPUHUMATD U COXPaHATh yUeOHYIO 3a/1auy;

- YYUTBIBATH BBIJIEICHHBIE YUUTEIIEM OPUECHTUPBI NCHCTBUS;

- IJJAHUPOBATh CBOM JICUCTBUS;

- OCYILECTBIIATh UTOTOBBIN U ITOLIArOBBIN KOHTPOJIb;

- aJICKBaTHO BOCIIPUHUMATh OLIEHKY YUUTENS;

- BHOCUTb KOPPEKTHUBHI B JICHCTBUS HA OCHOBE UX OLIEHKHU U y4eTa CIeIaHHbIX OITHNOO0K;
- BBITOJIHATH YUeOHbIE ICHCTBUS B MaTepuaie, peuu, B yMe.

YUaAUUUCA ROJIYUUNL 603MONCHOCIb HAYYUMbCA .

- IPOSIBJIATH MIO3HABATEIbHY HUHULIUATUBY;

- CAMOCTOSATCIBHO YYUTEIBATD BBIACJICHHBIC YUUTCIIEM OPUCHTUPBI )Iel\/'ICTBI/ISI B
HE3HaAKOMOMMaATEPpHUAJC;

- IpeoOpa3oBbIBATh MPAKTUUECKYIO 337a4uy B IO3HABATEIIbHYIO;

-CaMOCTOSATCIbHO HAXOAWUTH BAPHUAHTEI PCIICHHUA IMO03HABaTEIILHOM 3aJa4du.

4. Cogep;kaHue Kypca BHEYPOYHOIi 1esiTeIbHOCTH «BuoJiorust BOkpyr

Hac»68 yaca



Tema 1 buoJsiorusi u odJjacTu uccaeaoBanus. (34)



Bgenenue. bronorus u o6actu nccieaoBaHui, BO3SMOKHOCTH IPUMEHEHUS Pe3yIbTaTOB
uccnenoBanus. Cample HHTEPECHBIE HAyYHbIE OTKPBITHS B Oronornu. Onucanue 3a1a4 u oomei
CTPYKTYPBI HCCIIEIOBATENBCKOM e TeNbHOCTH. PaboTa ¢ KHUrOi, HAy4HOM JTUTEPATypPOH.
Hcnonb3oBanue o0pa3oBaTesibHBIX pecypcoB ceTh HTepHeT. OCHOBHBIE JOCTYIIHBIE METO/IbI
UCCIIEJOBAHUS

Ipaxmuueckue pabomot.

Hcnonbp3oBanue 00pa3oBaTeIbHBIX PECYPCOB ceTH MIHTEpHET.

[TpaBuna opopmieHne HaOIIOACHUH.
Tema 2.UcciienoBaHus u3 ;KU3HU pacTeHuid. (204)

[TpaBuiia pabOThI ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000pyJ0BaHHEeM. TeXHHKa
0€30I1aCHOCTH.

Oco0OeHHOCTH UCCIIE0BAHUS IO U3YUEHHUIO KU3HU pacTeHuil. [lonrorosutenbubie paboThI IO
y4€OHBIM OMBITAM C PACTCHUSIMHU.

CtpoeHune u XMUMHUYECKU COCTaB KJIETKU pacTeHui. Opranbl paCTeHUI U UX KJIETOYHOE CTPOCHHUE.
Krnerounas memOpana u ee pyHKinu. OCHOBHBIC BEIIECTBA PACTUTEILHOM KIeTKU. [IpuroToBieHue
MHKpOIpenapaTa 1 paCCMOTPEHHUE PACTUTENBHON KIETKH B MUKPOCKOIL.

OMBITHI 11O MOCTYIUICHUIO BEIICCTB B PACTUTCIIBHYIO KIICTKY.

Hctopusi OTKpBITUS U H3Y4YEHHMsS] KIETOYHOrO CTpOoeHMsI pacTteHuid. OCHOBHbIE CBOICTBa
LUTOIIa3Mbl. J[BHKeHHe IUTOIUIa3Mbl B KieTke. OpraHousl KJIeTKd. BxirodyeHus U 3anacHble
BellecTBa B KieTke. Kpucraminueckue BKIIOYEHHS] B KJIETKe. 3HaU€HUE 3alacHbIX BELIECTB B
KIIETKE.

®orocunres. Mcropus oTKpbITHS nporiecca poTocuHTe3a. JINCT Kak oprad (OTOCHUHTE3A.
XnopomtacTsl 1 xsopoduiul. KocMudeckas posb 3eJ€HOro pacTeHus. MexXaHu3M U XUMHU3M
npouecca GoTocuHTe3a. BiusiHue okpyxaromux ycioBuil Ha ¢potocuHTe3. BiusHue
TemrneparypbiHa GpoTocuHTe3. BiusHue yriekuciaoro raza Ha poTocuHTE3

Bonsslii pexxum pacrenuid. Ponb BoJbI B )Ku3HU pacTeHuid. [lornomenue BoAbl KOPHAMHU PaCTEHUM.
[1yTn nepensuskeHus BOJbI 0 pacTeHUt0. KopHeBoe faBieHne, TpaHCupanus, TyTTalus.
N3ydyeHnepuznonornyeckux 0coOEHHOCTEN pacTeHU pa3HbIX MECT OOUTaHMUS.

Crpoenue kopHs. CTpoeHHe KOHyca HapacTaHHUs KOPHS MIIEHUIBI. POb OTIE€NbHBIX MUHEPAIBHBIX
3JIEMEHTOB B pacTeHUH. V3yueHue MnorjiomeHus BoJbl KOPHEM U €€ MepeIBHKEeHUE B cTeOeb
(KOpHEBOE JTaBJICHUE).

I[BIX&HI/IC. 3HaueHUe JABbIXaHUs B )XNU3HU paCTeHHﬁ. DuU3N0IOrnYecKrue U ONOXUMUYECKUE
OCHOBBI JbIXaHU. Knerounoe CTPOCHUC JIUCTA. Ilornomienue KHCJIOpOJa IpU IbIXaHUH
JINCTHCB, cTe0s HUKOPHS.

Poct u nBmxenue pacrennii. OOmme moHATHS 0 pocTe pacTeHuid. Pa3pl pocta. BHyTpeHHNE
ycnoBus pocta pactenuit. Konyc Hapacranus cre6s. Poct moGera. Pa3npaxxumocTsb
pactenuil. [[Bmxenne pacrenuil. Jlucrosas mozauka. @ororponusm, reorponusm. Hactum u
HyTaluu.

PocToBbie nBMKEHUS pACTEHUN MOJ BIUSHUEM CBETA — TPOIU3MBI.

[TpucnocoOaeHHOCTh pacTeHHil K cpenae obOurtanms. [lepuoguveckue sBICHHS B JKU3HHU
pactenuit. Jlucroman. Ilepmon mokosi. 3MMOCTOMKOCTh M XOJOJOCTOMKOCTH PACTEHUHU.
Mopo030yCTOMYMBOCTh pacTeHHid. V3ydeHne mTpPUCIOCOOICHHOCTH pPAacTeHW B Halel
MECTHOCTH.

PazButue u pazmHoxxeHue pactennil. UuauBuayaibHoe pa3BuTHE pacTeHuil. DakTopsl, onpese-
JSIOIINE pa3BUTHE pacTeHnid. Pasmuokenune pacrennii. OCOOEHHOCTH CTPOCHUSI OPTraHOB
pasMHOXKeHus pacteHuid. [Iputbma. ['etepoctumnms (pasHocronduaTocTs). [Ipucnocobnenus k



OIBUICHUIO y pacTeHull. BereratnsHoe pazMHokeHue pacteHuil. [IpuBuBka. )Ku3Hp pacreHus kak
LIEJIOrO OpraHM3Ma.

JlaGopaTopHbIii NPAKTUKYM:

1. Texuuka 6e3onacHocTH. [I[pUroToBIeHEe MUKpOIIpenapaTa pacTUTEIbHON KIICTKH.



2. OMnbITH IO MOCTYIUICHUIO BEIICCTB B PACTUTCIIBHYIO KIICTKY.

3. Buusiaue temnepatypsl Ha ¢potocunTe3. [locTpoeHne TemepaTypHOi KpHBOU.
BnusiHueyrnexucioro rasa Ha ()OTOCHHTES.

4. BoJHBIN peXUM pacCTEHUI: UCIIAPEHHUE BOJIbI JUCThSIMHU IIPU PA3HBIX BHEIIHUX YCIOBHSX.
5. M3yueHue cTeNeHU 3arpsA3HEHUS BO3AYXa I10 JINCTHSIM.

HccienoBarejibckie U NPOEKTHbIE PadOThI:

1.Bnusnue pakTopoB BHEUTHEW Cpeibl HA POCT M Pa3BUTHE PACTCHUH.

2. BnusiHue TeMnepaTtypHsbIX YCIOBUM M YIJIEKMCIIONO Ia3a Ha MPOLECC

dorocunTes3a.3.OpeneneHue cTeneHu 3arpsa3HeHNs BO3yXa MO JTUCThSIM

pacTeHuM.

4.Ce30HHBIC U3MEHEHMS B )KU3HU PACTEHUH HAlllEil MECTHOCTH.

Tema 3. MccienoBaHusi U3 JKM3HU KMBOTHBIX (20 yacos).

OCHOBHBIE METO/1bI UCCIIEI0BAHUS 32 )KU3HbIO )KUBOTHBIX.

becno3zBoHouHbIE )KUBOTHBIE. [IpocTeiimme u kumeyHonosoctHsie. [Tponeccrr
JKU3HenesTeNbHOCTUNIpocTemux. Paznpaxumocts. [Iutanue. Beigenenue. JIBuxenue
MPOCTEUIIINX U KUIIIEYHOTOJIOCTHBIX.

CrtpoeHnue Tena )kuBOTHbIX. OCOOEHHOCTU CTPOCHUS U PYHKIIMU KOXKH U €€ TPOU3BOAHBIX.
Mopdonoruueckue u GU3NOJIOTUUESCKIE OCOOCHHOCTH KOKHBIX Kene3. CBsA3b MEKTY
(bU3HONIOrHYECKON JAeSITeIbHOCThI0O OpTraHM3Ma >KMBOTHOTO M €ro crpoeHueM. llmockue u
KoJibuatThle yepBu. JIBmkeHue yepsen. Paznpaxumocts. [Iutanue. Posb 10XKIaeBbIX 4yepBed B
nepeMenInBaHuN TMOuBbL. [IMSBKHA: OCOOEHHOCTH CTPOEHUS, MUTAHUS, IBUKCHHS. 3HAUCHUE
MHSBOK.

[TumeBapenue. CymHOCTh Npoliecca MUIEBApEHUsl y O€CTIO3BOHOUHBIX U TO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOLIMS CHCTEMBI OpraHoB nuuieBapeHus. [Tumesapenue B poToBoil MOIOCTH U
KEITYIKE.

IInmeBapenue B KenyIKe )KBauHbIX )KMBOTHBIX. [InmeBapenne B kumeunuke. [IurarensHsie
BemecTBa. KauectBenHsle peakuny. epMEHTATUBHBIN XapaKTep pPeakMil pacuIeIUICHUS
MIATATEIbHBIX BEIECTB.

Hprxanue. ®u3nosiorus AbIxaHus. 3aBUCUMOCTD JbIXaHUSI aHAMHUH OT YCJIIOBUI BHEIIHEW CPEIbI.
Oco0eHHOCTH JbIXaHUs MITULL U HBIPSIFOIIMX )KMUBOTHBIX. OOMEH BEIIECTB U SHEPTUH.

[Turanue. O6MeH BeriecTB — OCHOBHAs (yHKUuUs ku3HU. OOMeH OenkoB. OOMeH yrieBo10B

1 kupoB. OOMEH MUHEPATIBHBIX BEIIECTB U BO/bl. BuTaMuubl. BHemHue npusHaku
aBUTaMHUHO3a.

OOMeH sHepruM B opraHusme. BiausHue temneparypbl Ha aKkTUBHOCTD KMBOTHBIX M OKPACKY
tena. Tepmoperyisius. [Ipucnoco0neHHOCTh X0I0JHOKPOBHBIX U TEINIOKPOBHBIX KHBOTHBIX

K U3MEHe- HUAM TEMIEPaTypBhI.

BryTtpennssa cekpenus. JKenes3sl BHEIIHENW, BHYTPEHHEN U CMELIaHHOM cekpenuu. BHyTpeHHs s
CEeKpeLHs y BBICIINX )KUBOTHBIX. [ OpMOHBI 1 MX BIUsSHHE Ha opranusM. Jlakranus. O0pazoBaHue u
BBIJICJIICHUE MOJIOKA.

Hepsnas cucrema u opransl 4yBCTB. Pa3apakuMOCTh U MPOBOJIMMOCTh. Pa3BuTHE HEPBHOM
CUCTEMBI U BPOXKICHHOE IMOBEJICHUE KUBOTHBIX. Y CIOBHBIE 1 O€3yCIIOBHBIE PE(IICKCHI.
DBommonusaBbIcIed HepBHOU esaTeabHOCTH (BH/I) y MO3BOHOYHBIX )KMBOTHBIX. AHAJIM3aTOPHI.
IToBenenue

’KUBOTHBIX. BripaboTKa yc10BHBIX peiiekcoB Ha AeHCTBUE Pa3IUYHbIX pa3ApakuTeneil y
Pa3HBIXTPYIII OPTraHU3MOB.



JlabopaTopHBIi NPAKTHKYM:
1. Peakuus mpocTeiux Ha pa3ilyHble pa3ApaxuTenu (CoJb, YKCyCHasi KUCIIOTa, CBET).
2. Peakuus J0KAEBOTIO YEPBS HA ACHCTBUE PA3IUUYHBIX PA3IPAKUTEIICH.
3. JIBmkeHHE MEIULIMHCKOM ITUSBKU.
4. ]leiicTBHE eITyTOYHOTO COKa Ha OeNToK 1 Kpaxmai. L{BeTHbIe peakiuu Ha

0enok.5.BnusiHue Temneparypbl Ha aKTUBHOCTh 36MHOBO/IHBIX.



HccaenoBaresibckie U NPOEKTHbIE padoThI:

1. MoaudukanmonHas U3MEHUYNBOCTh KUBOTHBIX.

2. IIpocrelimme Kak oKa3areab YUCTOTI BOLOEMOB.

3. DKOJIOTMYECKHE MOCIEACTBUSA U UX BIUSHUE HA )KUBOTHBIX.

4. Ponb METMIIMHCKUX MTUSBOK B )KM3HU YEJIOBEKA.

Tema 4. YestoBek Kak 00beKT nccenoBaHus B 0nosorun (154)

OcobeHHoCcTH 3KCHepI/IMCHTaJ'IBHOI71 pa6OTBI C YCJIIOBCKOM. I‘IeprI CX0ACTBA U pa3jinuus ¢ ApYyruMu
I'pyIiiiaMu )XKUBOTHBIX. HOI[I"OTOBK& O60py,I[OBaHI/I$I JJIA OIIBITOB.

Perymsanus ¢pynkuumit opranuzma. Oprannsm kak nenoe. HefiporymopansHast peryssinus
¢yHkuuiioprannzma. ['ymopanbHas peryssinus GyHKIuiA opranuzMa. HepBHas perymsmus
¢yHkuuit oprann3ma. @yHKIMOHAIBHBIE CUCTEMBI. be3yclioBHBIE peduieKChl YeoBeKa.

BuyTpeHHs4 cpena opranusma. IloctostHCTBO BHYTpeHHEN cpezbl opranusma. I'omeocras. Kposs.
Knunnueckuil ananu3 KpoBU 4eaoBeKa. 3allluTHbIE CBOMCTBA KpOBU. CBEPThIBAHUE KPOBHU.
Nmmynuret. TkaneBas HeCOBMECTUMOCTh. [ pynnbl kpoBu. Onpeaenenne rpyI KpoBy.
IlepenuBanue KpoBu.

Ctpoenue u QyHKIIMU OpraHoB KpoBooOpamieHus. Mopdonorus u gusuonorus cepaia.
Onepanuuna cepaie. Peanumanus. [Ipuemsl peanuMaiimoHHbIx aectBuid. [IpoBoasias
cucTeMa cepala. JIeKTpUUEeCcKue sIBJIeHUs B cepale. ABToMartus cepaua. Perynsnus cepaeunoi
JIeSITEILHOCTH.

[Tynbc. JIBukenue KkpoBu 1o cocygam. OyHKIMOHAIBHEBIE TPOOHL.

Heixanue. Boznymnas cpena. 'a3000MeH B IeTKUX U TKaHsIX. J{pIxaTesbHbIe NBIKEHUS. Perynsmms
JBIXaHUS.

[TumeBapenue. [TutaTenbHble BELECTBA U MUILEBHIE IPOTYKThl. MeTOoAbl U3yueHUs! PYHKIIHUMI

IMMUIIC-BAPUTCIIBHBIX KCJIC3. HepeBapI/IBaHI/IC M BCACbIBAHHMC ITUIIIH. Pel"yJIHI_II/IH MMUIICBAPCHUH.
HOI[I[Cp)KaHI/IC MOCTOAHCTBA IMUTATCIIBHBIX BCIICCTB B KPOBU. HeHTpBI rojoga u HaChbIIIICHUA.

BH/I u nicuxonorus. [IpoucxoxaeHne u HEKOTOPbIE OCOOEHHOCTU MCUXUKH. OTpakeHUe B
JKUBOW M HEXXHMBOW mpupone. Ourynienre u Bocupustue. Mmio3un, npeacTaBieHus NaMaTH,
HaOmoaeHus1. Onpenenenue oobemMa namsitd, oobema BHUMaHus. [[aMsaTh, MbIIILIEHHE, PEUb.
Buasl namstu.

3akonsl mamsTH. [IpaBuia 3anomuHanus. M3ydeHne T0ruaeckoro MbIIUICHUS, BIUSHUE TTO3bI HA
pe3yabTaT AeaTenbHoCTH. OMouund. Temnepament. Xapakrep. OnpeneneHne TUIIOB TEMIIEPAMEHTA.
OMOIIMHA ¥ MUMHKA JIAIIA.

JlabopaTopHBIi NPAKTHKYM:
1. OmpeneneHune 4acTOThI CEpACUHBIX COKPAILIEHHH B 3aBUCUMOCTH OT (PU3MUECKON HAarpy3KH.
2. IlpmeMsl peaHMMalMOHHBIX JEHCTBHMN.
3. MHUKpPOCKOIIMYECKOE CTPOCHUE KIIETOK
4. HapymieHue cBOMCTB OEJIKOB MPH IEHCTBUU Ha HUX aJIKOTOJISI.
5. JleiicTBue aHTHOMOTUKOB HA (DEPMEHT CITIOHBI.
HccaenoBarejibckie U NPOEKTHbIE padoOThI:
1. BnusHue pu3ndyeckux Harpy30K Ha pa3BUTHE MBIILICYHON CHCTEMBI
2. McTopust OTKPBITHS KIETKU
3. BpenHble NpUBBIUKY U UX BIMSHUE HA 3I0POBbE UYEIOBEKA

4. CriocoOBbl ymy4IIeHUs TaMsITH.



Tema 5. O6meouosornueckue ucciaegosanus (10 yacon)



['eneTnka kak Hayka. OCHOBHBIE METO/IbI H3yUCHHS T€HETUKH. MOIeTbHBIN 00BEKT TeHETUKH ——
10/10Basi MyIka apo3oduina. Coaepkanue qpo30(uil Ha MUTATENbHBIX cpeax. AHaIU3
HacJeI0BaHuUs MPU3HAKOB B F1 mpu MOHOTHOPUIHOM M TUTUOPUIHOM CKPELIMBAHUH.

[Tprcnoco0IeHHOCT OPraHUu3MOB M €€ OTHOCHTEIIBHOCTb.

Baustane sK00rudeckux q)aKTOpOB Ha OpraHU3MBbI. OKOJIOTHYECKUI MOHHUTOPHHTI. Onpez[eneHI/Ie
CO-JICpsKaHusd B BOJAC 3arpA3HAIONIUX BCUICCTB.

DKOJIOrMYECKUE XapaKTEPUCTUKH BU/1A (9KOJIOIMYECKasl HUILA).
JlabopaTopHBIi NPAKTHKYM:

1. AHanu3 HacleI0BaHus MPU3HAKOB B F1 Mpy MOHOTHOPUIHOM U TUTUOPHIHOM
CKPCIIMBAHUH (HA IIPUMEPE MYIIKH JPO30(HIIBI).

2. OIBITHI 110 U3YYCHHUIO TPUCIIOCOOICHHOCTH OPraHU3MOB K YCIOBHSIM
CYIIIECTBOBAHHUS: MTPEBpAIllEHIE HA3EMHBIX ()OPM PACTCHHI B BOJHYIO (hopMy U
Ha000poT (TpajiecKaHIUs, BOIOKpAC, TUTpoduiIa).

3. CocraBneHue YKOJIOTHYECKON XapaKTePUCTUKH BHUJIa, TACIIOPTH3AINs KOMHATHBIX PACTCHUI.
HccnenoBaresibcKue M MPOEKTHBIE PA0OTHI:
1 HayuHble OTKpBITUS B TEHETUKE.
2. BausHue sxoorndeckux (GakTopoB HA OPTraHU3MBL.

3. 3aBUCHUMOCTh BHU0BOI'O pa3H006pa31/1;1 OT OKOJOTHUYCCKUX YCJIOBI/Iﬁ

5. TemaTHueckoe IIAHUPOBAHUE

68 yacos (1uac B Hexeao - B 10 kiacce, 1 yac B Hexemo - B 11

KJacce)
Tema Conep:xanue Buabl e TeIbHOCTH YYALIUXCH
Tema 1.buomorus Bsenenue. buonorus u 3HAKOMSTCS U TOTOBSIT COOOIIEHUS
nooIacTu 00J1aCTH UCCIIEJOBAHHIA, noteMe «CaMble HHTEPECHBIC

HCCICA0OBaHUA (3"1) BO3MOXHOCTH TPUMCHCHUSA HAayYHBIC OTKPBITHA B obactu
PE3YIBTATOB UCCIICIOBAHUSA. OHOJIOT U,

Cambie HHTEpECHbBIE 3HAKOMSITCS C BUJIAMH
HAYYHBICOTKPBITHS B UCCIIEIOBATEIILCKUXH TPOSKTHBIX padoT,
ouostoruu. C JTarnaMu
Onwucanue 3a1a4 1 UCCIIEIOBATEILCKOW M IPOSKTHOM PabOTHI.
OOIIEHCTPYKTYPHBI .
PYKTYPRL OcCy1IecTBIAIOT TOMCK HY)KHOU

HCCIIEI0BATEIbCKON

uHpOpMaIIUU TSt BBITTOJTHECHHS
nesitesbHOCTH. PaboTa ¢

. N y4eOHOTO  HCCIIC[IOBAaHUS.  YuaTcs
KHUTOM, HAyYHOU . .
. BBICKa3bIBAThCSI BYCTHOM M MMUCHMEHHOM

JUTEPATypPOil. (opmax:
Hcnons3oBanne pMax;

OpPUEHTHUPOBATHCS Ha pa3HbIC
o0pa3oBaTeIbHBIX

CHOC06LIpeH_IeHI/I$I IIO3HaBaTCJIIbHBIX
HUCCICOOBATCIIbCKUX 3a4a4, BJIaJCTh
OCHOBAaMH CMBICJIOBOI'O UYTCHH A

pecypcoBcetu HTEpHET.
OCHOBHBIE 1OCTYIIHbIE

METOJBI

A — TEKCTa;aHaTU3UPOBATh OOBEKTHI,
BBLICIISITE
riIaBHOe. Ydarcs
COCTaBIISITH

OubmorpaduecKuii




CITHCOK

Tema 2.
Uccnenosanusa
W33KU3HU
pactenui (2049)

[IpaBuna paboTe
CMHKPOCKOIIOM 1
OHOJIOTHYECKUM

00opyI0BaHUEM.

OcobeHHoCcTH
HCCIICIOBAHUSITIO H3YYCHHUFO
KU3HUA

3HAKOMSITCS C IPaBUIIAMU PaOOThHI
CMHUKPOCKOTIOM U JIa0OpaTOPHBIM
o0opyaoBaHueM. 3HAKOMSTCS C
O0COOCHHOCTSIMU U3yYEHUS U
WCCJICTOBAHMS PACTCHHIA.
[TpuroToBneHneMuKpomnpenapara u
paccMOTpEHHE PAaCTUTEIHHON KIETKU B
MUKPOCKOTI.

HpOBOI[?IT OIIBITHI IO MOCTYIJICHUIO
BC-IICCTB B PACTUTCIIbHYIO KIJICTKY.




pacTeHui.

Ctpoenue u
XUMHUYECKUMCOCTAB
KJIETKH

pactenuii. Opransl
pacTeHUIH UX KJIETOYHOE
CTpOEHHE.

Hcropust OTKpBITHS U U3Y-
YEHUs1 KJIETOYHOTO
CTPOCHHUAPACTCHUI.
OcHOBHBIE CBOICTBA
LUTOIUTIa3MBI.
dorocunres. Mcropus
OTKpBITHS ITpoLecca
¢dorocunTesa. JIuct kak
opran(oToCHHTE3a.
MexaHu3M U XUMU3M
nporuecca GOoTOCHHTE3A.
BonHb1 pesxuM pacTeHUN.
Ponb BoABIB KHU3HU
pacTeHui.

CrpoeHue KopHS.
CrpoeHuekoHyca
HapacTaHUusl KOpHS
MIIeHUIBI. [[pIxanue.
3HavyeHWe  JIbIXaHWs B
JKU3HU pacTeHUM.
[Tornomenune xwuc- nopona

IIPU JBIXaHUU
JIUCTBEB, CTEOJI U KOPHS.

Poct u nBuxenue
pacrenui. Poct

nooera.

Pazapaxumocts

pactenuil. [[BrmxkeHue
pacTeHui.

JIucrosas mo3auka.
@oTOTpPONH3M, TEOTPOIIH3M.
Hactuu u nytanumu.
PocToBule 1BIKEHUS

pacTeHui 1oy
BJIIMSIHAEM CBETA —

TPOTIHU3MBI.
[lepuonuueckue sBICHUS B
JKU3HU PACTECHUMN.
Jlucronan. [lepuoa mokos.
3HUMOCTOHMKOCTE B
X0JI0JIOCTOHKOCTE
pacTeHui.

Pa3Butune n
Pa3MHOKEHUEPACTCHUH.
OCcoOEHHOCTH CTPOCHUS

3HAKOMSITCS C TPOBEJEHUEM OIIbITA
nomnpoueccy GoTocuHTe3. BriscHAIOT
BIIMSTHUE OKPY’KaIOLUX YCIOBUI Ha
(dboToCcHUHTE3, BIUSHUE TEMIIEPATYPHI
Ha(OTOCUHTE3, BIUSIHUE YTIEKUCIOTO
razaHa (oTocuHre3. BbIICHAIOT yTH
HepeIBUKEHUS BOJIbI [10 PACTEHMIO.
KopneBoe naBnenue, Tpancnupanus,
ryrrauus. M3ydaror
(U3HOIOTHYECKHEOCOOCHHOCTH
pacTEeHUM pa3HbIX MECT

oOuTaHus. BBIACHAIOT poJb OTAEIBHBIX
MUHEPAIBHBIX 3JIEMEHTOB B PACTEHHUHU.
M3yyaroT noriomieHue Boibl KOpHEM U
eeTePeIBUKCHIE B CTEOCIIb.

N3y4aroT pm3HoIornuecKue u
OMOXMMHYECKUE OCHOBBI JIbIXaHUS.
Knerounoe crpoenue nucra.
3HaKOMSATCSICO CTaJUsIMU pOcTa roodera.
BoIsicHAI0T IpUCIOCO0IEHHOCTh
pacTeHuii K cpesie oOUTaHus.
3HAKOMCTBO C MOPO30yCTOMYMBOCTBIO
pacTeHui.

N3y4enne npucrnocoOIeHHOCTH pacTeHU
BHAILIEHl MECTHOCTH. 3HAKOMCTBO C
(dakTopaMu, ONpeAEIAIOUUMHI pa3BUTHE
pacTeHui. 3HAKOMCTBO C
PUCTIOCOOTIEHUSMH K ONBUICHUIO Y
pactenuil. BereratusHoe
pasMHOKeHuepacTeHui. [IpuBuBKa.
Beinonnenune

Pa3IMYHBIX OIBITOB M0 U3YUYEHUIO
pPacTEeHHIH COCTaBJIIEHUE TPOEKTHBIX U
UCCIIEI0BATEIbCKUX paboT.
Coznannenpe3eHTalnmy,

nyONMKaluy, CTeH 1a. aabooma.

3amuTa MpoeKTa




OpPraHOB Pa3MHOKEHUs
pacTeHui.
[Mpucnocobnenus k
OIBLJICHUIO Y PACTCHMIA.
BereratuBnoe
Pa3MHOKEHUEPACTEHUN.
JKu3Hb pacTeHns Kak
LIEJIOT0 OpraHu3Ma

Tema 3.
Uccnenosanus
N3KU3HU
’KHBOTHBIX

(204acoB)

OCHOBHBIE METOIBI
HUCCIIEIOBAHUSA 3a
JKU3HBIOKUBOTHBIX.

becnio3BoHOUHBIE
*kuBOTHBIE. [IpocTelimue

HKHIIEYHOIOJIOCTHEIE.
[Tpoueccsl
KN3HCACATCIIBHOCTU

3HaKOMSATCS C 0OCOOEHHOCTSIMH
UCCIJIEIOBAHMS 32 )KU3HBIO )KMBOTHBIX.
3HaKOMSATCS ¢ OCOOCHHOCTSIMU CTPOCHUS
udusuonorueit 6ecro3BOHOYHBIX U
MI03BOHOYHBIX KUBOTHBIX. [IpoBOIST
OMBITHITNIO N3YYEHHIO BHEILTHETO CTPOCHHUS
IIPOCTEUIINX KUBOTHBIX. M3ydaror
BIIMSTHUEBHEIIHEHN Cpe/ibl HA OpraHU3MbI
U UX

MPUCTIOCOOICHHOCTD. Y4aTcs
(hHUKCUPOBATH




MPOCTEUIIINX.
Pa3npaxxuMocTs.
ITutanue.Brinenenue.
JIBr>KeHne MPOCTEUIINX U
KHUIIEYHOIIOJIOCTHBIX.

CrpoeHnue Tena
JKUBOTHBIX.OCOOEHHOCTHU
CTpOeHUS U PYHKITUU
KOXH M €€ IPOU3BOIHBIX.
Mopdouo-

THYecKue 1
(bu3HoIOoTNYECKre
0COOEHHOCTH KOYKHBIX
Kenes.

CBs3b MEXOY
(bu3HOIOTrIYeCcKOi
JeSATEeIbHOCTHIO OpraHru3Ma
’KHBOTHOTO U €T0
CTPOCHHUEM.

IInockue u KoJIbYaThIie
4yepBU. /| BUKEHUE YEPBEU.
PazgpaxxumMocTs.
IIutanne.Ponb 10KaeBBIX
4yepBeil B
TepeMENTMBAHUN TTOYBHI.
IInsaBxu:

0COOCHHOCTU

CTPOCHUSI, TUTAHUS,

JABMOKCHUA. 3HaueHUE MUSIBOK.

[MumeBapenue. CymHOCTb
rpoliecca MHUIEeBAPEHUS Y
0eCIO3BOHOYHEIX U
IMO3BOHOYHBIX JKHBOTHBIX.
OBOJIIOIHS CHCTEMBI
OpTaHOBIHIIEBAPECHHUS.

Hprxanue. @usznonorus
neixanust. OOMeH BEIIECTB
nsHeprun O6meH
MHUHEpaJIbHBIX BEIIECTB U
BOJALI. BUTaMUHEL
Tepmoperynsuus.
[IpucnocobaeHHOCTD
XO0JIOA-HOKPOBHBIX U
TETUIOKPOBHBIX KUBOTHBIX K
W3MEHEHUSM TeMIIePaTypHhI.

’Kenesnl BHENIHEH,
BHYT-PEHHEHU U
CMELIaHHOM CEKpELUU.

MH(POPMALIUIO C TTOMOIIBIO
uHcTpyMeHTOBUKT; ocoznanHo u
MPOU3BOJILHO CTPOUTHCOOOIICHHS B
YCTHOM ¥ MUChbMEHHOM (hOpME; CTPOUTH
JIOTUYECKOE

paccyX1eHue, COCTaBIISTh IIJIaH
MCCJICIOBAHUS U BBIICIATH IJ1aBHOE B
MpPEe3eHTALUU Coznanue
Mpe3eHTaluK, MyOJIUKaluK, CTEeHJa
,anpooMa.

3anuTa IpoeKTa




Hepsnas cucrema u
OpraHbIYyBCTB.
Paznpaxumocts 1
MIPOBOJMMOCTG. Y CJIOBHbBIE
n6e3ycioBHbIE pedIIeKCHI.
OBOJIIOLYS BBICIIEHN
HEPBHOWIEATEILHOCTH
(BH/I) y mo3BOHOYHBIX
KUBOTHBIX.
AHanM3aTophl.
[ToBeneHME)KMBOTHBIX.
BripaboTka ycia0BHBIX
pedIIeKCoB HA JCHCTBHE
Pa3IUYHbIX
pa3npaxuTeneu y pa3HbIX
Ipynn OpraHu3MoB

Tema 4. UenoBek Kax

Ocobennoctu

3HAKOMATCS C OCOOEHHOCTAMHU




00BEKT
HCCIICIOBAHUS
BOMOJIOTUH
(159)

AKCIEPUMEHTAILHON
PaboThIC YETOBEKOM.
UYepThl cxoacTBa U
paznuuus ¢

JIPYTUMHU

rpymnmnamMu

YKUBOTHBIX.
HeitporymopanbHas
perysiius pyHKUnn
Op-raHu3ma.

I'ymopanbHas

perymsiuus QyHKIMIA opra-
Hu3Ma. HepBHas
perymsus G yHKIui
opraHusma.
OYHKIMOHAJIbHBIE CUCTEMBI.
besycnoBHble pediiekchb
YEJI0BEKa.

Bnytpennss cpena
OpraHu3Ma.

[TocTostHCTBO

BHYTPEHHEN Cpeibl
opranusma. I'omeocras.
KpoBb. Knunnueckuit
aHalIu3 KpPOBU YEJIOBEKA.
3alUTHBIECBOMCTBA KPOBH.
CaepThIBaHME KPOBH.
Nmmynurer. TkaneBas
HECOBMECTUMOCTb.

['pynbr kpoBw.
Omnpenenenne rpynmnkpoBH.
[IepenuBanue KpoBH.

Crpoenue u QpyHKIUH
OpPraHoB KpOBOOOpAIICHHS.
Mopdonorus u
¢dusnonoruscepaa.
Onepanuu Ha cepaue.
Peannmarnus.

[Ipuembl peaHnMaIMOHHBIX
nevictBuid. [IpoBoasimas
cucrema cepaua. JBrxenue
KpPOBH IO COCY/IaM.
Jeixanue. Bo3aymnas
cpena.

I"a3000MeH B JIeTKUX
UTKaHsX.

[InmeBapenue.
[IuTaTenbHbIEBENIECTBA U
MUIIEBBIE TPOLYKTHI.
Metoap! u3ydeHus GyHKIUH
MULICBAPUTENbHBIX JKEIIE3.
BH/l n

IICUXOJIOTHS.
[Ipoucxoxaenuen

HKCIEPUMEHTALHON paboThI C
yeroBekoM. Haxo st uepThl cXocTBa U
pa3nuyus ¢ APYTUMHU TPYIIIIAMH
’MBOTHBIX. [loaroToBKaobopy10BaHMS
JUTSL OTIBITOB.

3HAaKOMSTCSI C OCHOBHBIMU
(U3U0IOrNYECKUMU CBOWCTBAMHU
yesoBekaHelporymopanbsHas perysinus
byHKIMHA

OopraHusma.

BuyTpennss cpena

opranusma. [TocTtositHCTBO
BHYTPEHHEHN Cpe/ibl OpraHn3Ma.
VYyatcs onpeaensaTbrpyIbl KPOBH.
3HAKOMATCS U y4aTcsi mpruemMam
peaHUMAaIlMOHHBIX JEHCTBUH.

3HAKOMATCS CO CIIocO0aMu IBIXaHUS.
3HAKOMATCS C

METOAaMU U3y4eHUs (OyHKITHIA
IIAIIE-BAPUTEIILHBIX KEIE3.

Yuarcs onpeaensts 00beM MaMsTH,
BBISICHAIOT CIIOCOOBI 3aIIOMUHAHUS U
pa3BUTHA AMSITH U 00beMa BHUMaHUS.
[IpaBuiia 3annomuHanus. OnpeneneHue
TUIIOB TEMIIEpaMEHTa. DMOLUU 1
Mmumukanuua. [IpoBogst uccienoBanus
u

COCTaBIISIFOT OTYETHI IO TEMAM:
1.Bausitnue puznuecknx Harpy3ok Ha
Pa3BUTHE MBIIIIEYHON CUCTEMBI

2. Mcropust OTKPBITHS KIIETKH

3. Bpe,Z[HBIe IMPUBBIYKHU U UX BJIHUSIHUC
Ha310POBLC YCIIOBCKA

4. CriocoObl yJydIeHus! TaMsITH.

Co3nanue npe3eHTanuy,
myOauKanuy,
CTeH[a.aap00Ma.3a1uTa IpoeKTa




HEKOTOpPbIe 0COOEHHOCTH
ncuxuku. OTpaxkeHue B
JKUBOM 1 HE)KUBOM
npupoze. OuryiieHue u
Bocnpustue. Nimo3uu,
MPEACTABICHUS TTAMSTH,
"aOmmonenus. Omn-
peneneHue oObeMa MaMsTH,
o0beMa BHUMAaHHUS.
[TamsATh,MBIIILIEHUE, PEYD.
Bunasl namsiTi. 3aK0oHbBI
MMaMSITH.

[IpaBuna 3ammoMuHaHMS.
N3yyenne noruueckoro
MBIIUIEHHUS, BIUSIHHE

O3Bl
Ha pe3yJbTaT JesTeIbHOCTH.




Omonuu. TemnepaMeHT.
Xapakrep.
OrnpeesieHue TUIOB
TEMIIEpaMEHTa.
OMoLMY U MUMHKA JIHIA
Tema 5. I'eneTuka kak Hayka. 3HAKOMSITCS ¢ UCTOPUEN BOSHUKHOBEHHUS
OO6m1eOHOTOrHYECKH | OCHOBHBIE METO/IBI HAyK{ T'€HETUKA. 3HAKOMSATCS C
CUCCICAOBAHUA A3YYECHUATCHETUKH. OCHOBHBIMHUMETOJAMU U3y4YECHUS
(104acos) [TpucnocobneHHOCTH TCHETUKH.
OPTraHHU3MOB U €€ MoenbHbI 00BEKT TCHETUKH —
OTHOCU-TEJIbHOCTD. wiogoBasimy1ka aqposoduia. Comgepxanue
JpO30- (PIIT HA MUTATEIBHBIX CPEax.
Bnusinue sxonoruyeckux
PemaroT 3aaun Ha Hacae1OBaHUS
(hakTOpoB Ha OPraHU3MBI. HPH3HAKOB B
DKOJIOTUYECKUN
F1 npu MOHOTHOPHIHOM M TUTHOPUIHOM
MoHHUTOpUHT.OnpeseneHue
coepKaHus BBOJE CKpCLIMBAHHH.
3arpsI3HAIONINX BEIECTB. N3y4aroT mprucnocoOIeHHOCTh
35 OpPraHU3MOBHU €€ OTHOCUTEIBbHOCTD.
KOJIOTUYECKHE
XapaKTepUCTHKHU BUAA W3y4aroT BIUSHHUE YKOJIOTUYECKUX
(Konoruyeckas HUIIA) (akTopoB Ha opranusmsl. [IpoBoasar
HKOJIOTUYECKUI1 MOHUTOPUHT.
OmnpenensroTcoiepkaHus B BOJE
3arpsI3HSIONINX BEIIECTB.
CocCTaBiIOT 9KOJIOTUYECKHE
XapakTepucTUKHU Buaa. COCTaBISIOT
OTYETHI MPOCKTHBIX U
HCCIIEIOBATENLCKUX PAOOT 1O TEMaM:
1.HayuHble OTKPBITHSI B TEHETHKE.
2. BiiusiHue 3K0JI0THYeCKUX (PaKTOPOB
HAaOPTaHU3MBI.
3. 3aBUCUMOCTD BUAOBOTO
Pa3HOOOPA3UAOT IKOJTOTHIECKUX
ycnoBuil. Co3anue npe3eHTalui,
myOJIMKaIuu, CTeH 1a, amp0oma.3anmra
MIPOEKTA
6. KajnennapHo-reMmaTtuyeckoe nJiaHupPoOBaHue
Ne Tembl Bcero | Teop. | mpak | [lara
n/ 3aHATHI 4acoB T
i
Tema 1. Buosiorusi 1 06J1aCTH Hccae0BaHudA. (3 4.)
1 |Bsenenne. O0macTu uccaeq0BaHUI B OMOJIOTHH, 1 1 0 07.09
BO3MOKHOCTHU PUMEHEHHUSI PE3yJIbTaTOB
uccienoanusi. CaMble HHTEPECHbBIE HAyUHbIE
OTKPBITHS B OMOJIOTHH.




Orncanue 3a/1a4 ¥ 001IeH CTPYKTYPBI
HCCIIEI0OBATENIbCKOM AeATeIbHOCTH. PaboTa ¢ KHUTOiA,
Hay4HOU JauTeparypoi. Mcnons3oBanue
0o0pa3oBaresbHbIX pecypcoB cetu MHTepHeT.

Ip.p.Nel «Hcnonvzosanue obpazosamenbHbix
pecypcoscemu nmepnemy

0,5

0,5

14.09

OCHOBHBIC AOCTYIIHBIC MCTOABI UCCIICIOBAHMA.

Ip.p.No2 «Ilpasuna ogpopmnenue HabaroOeHuLL»

0,5

0,5

21.09




Tema 2. UcciienoBanusi u3 :;ku3Hu pacrenuid. (20 4.)

[TpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM
obopynoBanueM. TexHuka 6€30MacHOCTH.
Oco0eHHOCTUHCCIIEA0BAHNS 110 U3YUEHUIO )KU3HU
pacTeHuil.

[ToaroroBuTenbHbIE pAOOTHI IO YUEOHBIM OTBITAM C

pactenusmMu. Oprasbl pacTeHUN U X KIETOYHOE
ctpoenue. [Ipuroropnenue Mukpomnpenapara u
paccMaTpUBaHHUE PACTUTEIBHBIX KJIETOK B MUKPOCKOIL.

Jab.p. Nel «Texuuxa 6ezonacnocmu. I[lpucomoenenue
MuKponpenapama pacmumenbHou KiemKuy

1

0,5

0,5

28.09

XHUMHYECKHUM COCTAB KJIETOK PACTCHUM.
OCHOBHBIEBEILLIECTBA PACTUTENBHOMN KIETKH.
OnBITHI 10 NOCTYIUIEHUIO BEIIECTB B
PacTUTEIbHYIO KIIETKY.

Jab.p. Ne2 «Onvimoel no nocmynienuto geuyecmas
8PACMUMENLHYIO KIIeMK)Y)

0,5

0,5

05.10

HcTopust OTKPBITHS U U3YUYEHHUS KIIETOUHOTO CTPOCHHUS
pacrenuii. CTpoeHue pacTUTENbHBIX KIeTOK. OCHOBHBIC
CBOMCTBA LIUTOIUIA3MBbI. J[BUJKEHUE IUTOIIIIA3MbI B
kietke. Kiierounas MmemOpana u ee QyHKIUH.
Opranoun bl kneTKy. BkiroueHns n 3aracHele BeNlecTBa
B KJIETKE.

Kpucrammueckue BKIIOYEHHs B KJIETKE. 3HAUEHUE
3alacHBIX BEUIECTB B KJIETKE.

12.10

®dotocunTe3. MicTopHs OTKpBITHS ITpoIecca
dotocuntesa.JIluct kak opran GoToCHHTE3A.
XJ0poMIacTsl U XJIOPO-

¢un. Kocmudeckast posib 3€JI€HOTO pacTeHUS.
MexaHu3Mu XUMHU3M Tporiecca (OTOCHHTE3a.

19.10

8,9

BnusHue okpyXaromux yciIoBUH Ha (OTOCHUHTES.
Bnusnue Ttemnepatypel Ha (dotocuHTe3. BnusHue
YTIIEKUCIIOro ra3ana (OTOCUHTES.

Jlab.p.  Ne3 «Bnusnue  memnepamypul Ha
@omocunmes. [locmpoenue memnepamypHou Kpugoil.
Bausinue yene-xucnozo eaza Ha pomocunmesy

26.10
09.11

10,11

Boanslit pexuM pactenuii. Pois BObI B )KU3HU
pacTeHUN.

ITormomenue Bobl KOpHAMH pacTeHul. [Iytn
nepeBUKEHUS BOJIBI 110 pacTeHnro. KopHeBoe
JlaBJICHUE, TPAHCIIApaLs, Ty TTalus.

Jlab.p. Ned «Boouwiii pescum pacmenuti: ucnapeuue
B00bLIUCTNBAMU NPU PASHBIX BHEUUHUX VCIOBUSX )

16.11
23.11

12

Nzyuenue pusnonornuecknx 0COOCHHOCTEH pacTeHUI
Pa3HBIX MECT OOUTAHUS.

0,5

0,5

30.11




13

Ctpoenue kopHa. CTpoeHUE KOHyca HapacTaHUs
KOPHSI MIIEHUIIBI. POJIb OTJENBbHBIX MUHEPAIbHBIX
9JICMCHTOB BPAaCTCHHUH. I/I3yquHe IIOIJIOICHUSA BOABI
KOPHEM U €€ MepeABIKEeHHE B CTeOeb (KOPHEBOE
JIaBJICHUE).

0,5

0,5

07.12

14

Jpixanue. 3HaueHue IbIXaHUS B )KU3HU PACTCHUH.

14.12




dusnonornueckue 1 OMOXUMUYECKHE OCHOBEI AbIXaHU.
Kiterounoe crpoenue nucra. Ilornomenue kuciopona
MMpUuAbIXaHUU JIUCTHCB, crebis u KOpHA.

15

Poct u nBmxenne pactennit. OOmme NOHATHS O
pocrepactenuil. @as3el pocra. BHyTpeHHHE yCII0BUS
pocra pacrenuii. Konyc Hapacranus ctebmns. Poct
nooera.

21.12

16

PaznpaxumocTs pacrenuil. J[BuxkeHne pacTEHUI.
JIucroBas Mmo3anka. @ororponusm, reorponusm. Hacruu
MHyTauuu. POCTOBBIEC IBUMKEHUS PACTEHUH O
BJIUSIHUEM CBETA —— TPOIIU3MBIL.

28.12

17

[TpucnocoOneHHOCTh pacTeHUH K cpeae oOuTa-

Hus. [leproguueckue IBICHUS B )KU3HU

pacTeHuil.

JIucronan. Ilepron nokosi. 3MMOCTONKOCTD U
XO0JIOAOCTOMKOCTh pacTeHUu. MOp030yCTOHYNBOCTD
pacteHuil. MI3yueHue npucrnocobJeHHOCTH PacTeHUH B
Hallel MECTHOCTH.

Ilpoexm «Ce30HHble U3MEHEHUS 8 HCUZHU
pacmeHutiHauie MeCmHoCmuLy

0,5

0,5

18

Pa3Butue n pasmHoxenue pactenuil. MHauBnayanpHoe
pa3BuTHue pacTeHui. @aKTOpBl, ONIPEAEIAIONINE Pa3BUTHE
pacTeHUN.

Hccneodosanue «Bruanue ¢pakmopos enewineti cpeovl
Hapocm u pazeumue pacmeHuiLy

0,5

05

19

Pasmuoxenne pacternii. OcOOEHHOCTH CTPOSHUS
OpraHoOB pa3MHOXeHHs pacTeHuid. [Ipuibia.
I'erepocTunusi(paznocrondbuarocts). [Iprucnocobnenns
K OTBIJICHUIO Y PACTCHUH.

0,5

0,5

20

BereratuBHoe pasMHOXKeHUE pacTeHui. [IpuBuBKa.

21

Kuznap PACTCHUA KaK HCJIOCTHOTO OpraHu3mMa.

22

Jab.p. Ne5 «H3yuenue cmenenu 3aepsazueHus 6030yxa
NOTUCTNBAMY

23

HccnenoBanue «OnpenencHue CTENEHN 3arpsA3HEHNS
BO3/lyXa I10 JUCThSIM PACTEHUI»

Tema 3. UccienoBanusi U3 )KU3HU KMBOTHBIX (20

4acoB)

OCHOBHBIE METOABI UCCIIENOBAHMS 3 KUZHBIO
JKUBOTHBIX. becrio3BoHOUYHBIE ®KUBOTHBIE. [IpocTeiiime
U KH-

[IEYHOIONIOCTHBIE. [Iponecchl )Ku3HeAes  TENbHOCTH
npocteimux. Paznpaxkumocts. [lutanue. Beinenenue.
JIBr>KeHME MPOCTENIINX U KUILIEYHOIIOJIOCTHBIX.

Ctpoenue Tena )KUBOTHBIX. OCOOCHHOCTH CTPOCHUS U
(GYHKIIUHM KOXKH U €€ TPOU3BOIHBIX.
Mopdomornueckue upu3nOIOTHIECKIE 0COOCHHOCTH
KOXKHBIX kenne3. CBs3b MEKIY PU3HOIOTHUECKOM
JESTEIIbHOCTHIO OpraHu3Ma

YKUBOTHOT'O M €70 CTPOCHHEM.




[Imockue u KosbyaTeie YepBU. JIBUKEHUE YEPBEN.




Pazgpaxxumocts. [Iutanue. Ponb 10XKIEBBIX YepBEN B
nepemeruBaHuy nouBsl. [TusBku: ocobeHHoCTH
CTPOCHUS, TUTaHUs, IBUKEHMSI. 3HAUEHUE IUSIBOK.

[MumeBapenue. CyuHocTh npolecca NuIeBapeHus y
0€eCr03BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.
DBOJIIOIUSACUCTEMbI OPTaHOB MUIIIEBAPEHUSI.
[TuieBapeHre B pOTOBOM MOJIOCTU U KETYIKE.
[InieBapeHre B )KeEITyIKEKBAYHbIX KUBOTHBIX.
[TumeBapeHre B KUIICYHUKE.

ITutaTenpHble BemecTBa. KauecTBEHHBIS

peakuyuy. epMeHTATUBHBIN XapaKTep peaKkyi
paCIIEIUICHUS IUTATEIbHbBIX BEIIECTB.

Hpixanue. @uU3n0I0Tus IbIXaHusl. 3aBUCUMOCTh
JIbIXaHUsSIaHAMHUIM OT YCJIOBUM BHEIIHEN CPEbI.
Oco0eHHOCTH JIBIXaHMSI ITHUI] U HBIPSIOIIUX
JKUBOTHBIX.

OO6wmen BemiecTB u dHeprun. [Iuranue. OOMeH BeliecTB
—ocHoBHas (pyHKIH xu3Hu. OOMeH 0enkoB. OomMeH
yTIeBOI0B 1 KUPOoB. OOMEH MHUHEPAIbHBIX BELIECTB U
BO/IbI. Butamunbel. BHenIHIe Tpu3Haky aBUTAMUHO3A.
OOMeH SHepruu B OpraHu3Me.

BnusiHue Temiiepatypsl Ha aKTUBHOCTb )KUBOTHBIX U
okpacky tena. Tepmoperyssiuus. [IpucnocoOneHHOCTh
XOJIOJTHOKPOBHBIX U TETJIOKPOBHBIX )KUBOTHBIX K
W3MEHE-HUSAM TEMIIEPATYPHI.

BayTpenHsa cexpenust. JXKene3bl BHEIIHEN, BHYTPEHHEN
VCMEIIAaHHON CEKpelnn. BHYTpeHHss cekpenus y
BBICIIMX KUBOTHBIX. [ OpDMOHBI M UX BIMSHUE HA
OpPTraHM3M.

Jlakranus. O6pa3zoBaHue U BbLIECICHUE MOJIOKA.

HepBHas cuctema 1 oprassl 4yBCTB. Pa3zapaxuMocts u
IPOBOUMOCTh. Pa3BuTHE HEPBHOM CHCTEMBI U
BPOXKJIEHHOE MTOBE/IEHUE KUBOTHBIX. Y CJIOBHBIE
10e3yCIIOBHbIE PEQIIEKCHI.

OBosronus Beicieil HepBHOI nesrenbHocTH (BH) y
MMO3BOHOYHBIX KUBOTHBIX. AHanu3aTopsl. [loBeneHue
JKUBOTHBIX. BrIpaboTKa ycmoBHBIX pedIeKCcOB Ha
JIEHCTBUE PA3TMYHBIX Pa3IpaKUTENIeH Y pa3HbIX TPYIII
OpraHU3MOB.

JlabopaTopHBIi NPAKTHKYM:
1. Peakuus mpocTelmmx Ha pa3idHbIe pa3ApaKUTeNu (COJb, YKCyCHasi KUCIIOTa, CBET).
2. Peakuus J0XKAEBOTIO YEPBS HA ACHCTBUE PA3IMYHBIX PA3APAKUTEIICH.
3. JIBmkeHHE MEIULIMHCKOM ITUSBKU.
4. ]JleiicTBHE XeITyTOYHOTO COKa Ha OeNoK 1 Kkpaxmai. L{BeTHbIe peakiuu Ha
Oenok.5.BiusiHre Temneparypbl Ha aKTUBHOCTh 36MHOBOTHBIX.
HccnenoBaresibCcKue U MPOEKTHBIE PA0OTHI:

1. MomudukarmoHHas U3MEHYMBOCTH JKUBOTHBIX.



2. IIpocrelimme Kak oKa3areab YUCTOTHI BOLOEMOB.



3. DKOJOTHUYECKUE TTOCTAEACTBHS U UX BIUSIHUE HA KUBOTHBIX.
4. Posib METUIIMHCKHUX TTUSIBOK B )KM3HU YEJIOBEKA.
Tema 4. YesioBek Kak 00beKT nccaen0BaHus B Ouosiorum (154)

OcobeHHoCcTH 3KCHepI/IMCHTaJ'IBHOI71 pa6OTBI C YCJIIOBCKOM. I‘IeprI CX0ACTBA U pa3jinuus ¢ ApyruMu
I'pyIiiiaMu )XKUBOTHBIX. HOI[I"OTOBK& O60py,I[OBaHI/I$I JJIA OIIBITOB.

Perynsuus gynkmuit opranmzma.Opranusm Kak 1ienoe. HefiporymopanbsHas peryisaius QyHKIuin
op- ranusma. ['ymopanbHas perynauus (GyHKUuid opranusma. HepBHas perymsiius QyHKIMiA
opranu3ma. OyHKIMOHAILHBIE CUCTEMBI. be3ycnoBHbIe pedieKchl YeloBeKa.

BnytpeHnnss cpena opranusma. [IoctossHCTBO BHYyTpeHHEH cpeibl opranusma. I'omeocras. Kposs.
KnuHnueckuil aHanu3 KpoBU 4€I0BEKa. 3alllUTHbIE CBOMCTBA KpOBU. CBEPTHIBAHUE KPOBHU.
HNmmynurer. TkaneBas HecOBMECTUMOCTS. ['pynmnbl kpoBu. Onpenenenne rpyI KpoBy.
IlepenuBanue KpoBu.

Ctpoenue u QyHKIIMU OpraHoB KpoBooOparieHus. Mopdoinorus u Gpusnoaorus cepaua.
Onepanuuna cepane. Peanumanus. [Ipuemsr peannmarnmonssix aecteuil. [IpoBogsiias
cucTeMa cepaua. DIeKTpUUeCcKue sBJIeHUs B cepale. ABToMartus cepaua. Perynsuus cepaeunoin

JeSITEIbHOCTH.
[Tynsc. JIBuxenue kposu 1o cocygam. OyHKIIMOHAIBHBIE TPOOHI.

Hpixanue. Boznymnas cpemga. ['a3000MeH B JIeTKMX M TKaHAX. [lpIxaTenbHbIE IBUKCHHUS.
Perynsius npixanusi.

HI/IH_IeBapeHI/Ie. [IutaTenpHbBIEC BElIECTBA U MHUILIEBBIE MMPOAYKTHI. MeTtoapl N3YUCHUA (I)YHKI_II/Iﬁ
IMMUIIC-BAPUTCIIbHBIX KCJIC3. HepeBapI/IBaHI/Ie M BCACbIBAHHMEC ITHUIIIHU. PCFYHHLII/IH IMMUIICBAPCHUS.
HOI[I[ep)KaHI/IC MOCTOAHCTBA IMUTATCIIBHBIX BEIICCTB B KPOBU. HeHTpH rojoga U HaChbIIIICHUA.

BH/I u nicuxonorusi. [IpoucxoxaeHne u HEKOTOPbIE OCOOEHHOCTU MCUXUKH. OTpakeHUe B
KUBOUM M HEXHUBOK mipupoje. Ourynienrne u Bocnpustre. VIumo3un, mpeacTaBIcHus MaMsITH,
HaOmoaeHus1. Onpenenenre oobemMa namsitd, oobema BHUMaHus. [[aMsaTh, MBIIILIEHHE, PEUb.
Buner namsru.

3akonbl mamsth. [IpaBwia 3amomuHanus. V3ydeHre TOrHIecKOro MBIIIICHUS, BIUSHUE TI036I Ha
pe3yabTaT IeaTenbHOCTH. DMonun. TemnepamenT. Xapakrep. OnpesieieHre TUIIOB TEMIIEPAMEHTA.
OMOLIMA ¥ MUMHKA JINI[A.

JlabopaTopHbIii NPaKTHKYM:
1. Ompenenenune 4acTOThI CEpACYHBIX COKPAIIEHHH B 3aBUCUMOCTH OT (PU3MUECKON HAarpy3KH.
2. IlpmeMbl peaHNMAalMOHHBIX JE€HCTBHMN.
3. MHKpPOCKOIIMYECKOE CTPOEHUE KIIETOK
4. Hapyuienue cBOICTB O€KOB MPH JCHCTBUN HAa HUX aJIKOTOJIS.
5. JlelicTBue aHTUOMOTHKOB Ha (DEPMEHT CJIIOHBI.
HccnenoBarenbckne M NPOEKTHBIE Ppa0OThI:
1. Bousiaue pu3nueckux Harpy30K Ha pa3BUTHE MBIIIEYHOM CHCTEMBbI
2. Mlcropust OTKPBITHS KIIETKH
3. BpenHbIe MPUBBIYKY U UX BIIMSHUE HA 3I0POBbE YEI0BEKA
4. CriocoOBbl ymy4IIeHUs TaMsITH.
Tema 5. O6meonosiornueckue ucciaenopanus (10 yacos)

['eneTnka kak Hayka. OCHOBHBIE METO/IbI H3yYCHHS T€HETUKH. MOIebHbIN 00BbEKT TeHeTUKH ——
10/10Basi My1ka apo3oduina. Coaepkanue qpo30(uil Ha MUTATENbHBIX cpeax. AHaAIU3



HACJIeIOBaHUs MPU3HAKOB B F1 Tpu MOHOTHOPUIHOM M JTUTHOPUTHOM CKPEIIIUBAHHH.
[Ipucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIHHOCTbD.

Bnusaue oskonorumueckux —(GakTOpoB HAa  OpraHU3Mbl.  ODKOJOTMYECKUH  MOHHUTOPHHT.
Onpenenenue co-aepKaHus B BOJE 3arpsI3HAIOLIUX BEILECTB.



OKOJIOTMYECKUE XapaKTEPUCTUKN BUIA (9KOJIOIMUYECKAsl HUIA).
JlaGopaTopHbIii NPAKTUKYM:

1. AHanu3 HacjeI0BaHUs MPU3HAKOB B F1 Mpu MOHOTMOPUIHOM U TUTUOPHIHOM
CKPEIIMBAHUU (HA IPUMEPE MYIIKH IPO30(HIIBI).

2. OnbITHI 110 U3YYCHUIO TIPUCITOCOOTIEHHOCTH OPTaHU3MOB K YCJIOBHSM
CYIIIECTBOBAHMUS: TIPEBpAIlleHHE Ha3eMHbIX (pOpM pacTeHuil B BOJAHYIO HopMy U
Ha000pOT (TpajeCKaHIIus,BOJOKpAC, TUTPOUIIA).

3. CocraBiieHHE SKOJIOTHUECKON XapaKTEPUCTHKH BU/Ia, TACTIOPTU3AIUS KOMHATHBIX PACTCHHU.
HccienoBarejibckie U NPOEKTHbIE Pad0OThI:
1 Hay4Hble OTKPBITUS B TEHETHKE.
2. BausHue sxoorndeckux (GakTopoB HA OPraHU3MBI.

3. 3aBUCHMOCTb BUJIOBOI'O pa3HOOOpa3us OT IKOJIOTMUECKUX YCIOBUI
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