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IlosicHuTeNBLHAA 3alICKA

PabGouass mporpamma snexktuBHOro kypca ans 10-11 kmaccoB cocraBieHa B
COOTBETCTBUH:

- ®enepanbHbM 3akoHOM Poccuiickoit @eneparun No273-D3 ot 29.12.2012 «O6
oOpazoBanuu B Poccuiickoit denepauiny;

- [Ipukaszom MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 7
Masg 2012 1. Ne4l3 «OO6 yrBepkaeHun (eaepasbHOTO0 TOCYIAPCTBEHHOTO

00pa30BaTEIBLHOIO CTAHAAPTAa CPEAHEr0 O00IIEero 00pa3oBaHUMD.

DJEeKTHBHBI  KypC SBISETCS  IPEIMETHO-OPHUEHTHUPOBAHHBIM M TpEAHA3HAYeH s
obyuaroruxcst 10-11 kmaccoB. B cooTBeTcTBHM ¢ y4eOHBIM IIAHOM KypC PacCUMTaH Ha 2 rojaa
oOyyenus 1 yac B Hezenro uin 34 yaca B rofl.

[IporpamMma 31eKTUBHOTO Kypca «buonormveckuii skcrepuMeHT» s oOydatomuxcs 10-11
KJIacca COCTaBJI€HA HA OCHOBE MIPOrPAMMBI AJIEKTUBHOTO Kypca «brosornueckuii 3KCIepuMenT,
aBTop E.B. AnekceeBa, onyonukoBana B COOpHHKE MPOrpaMM AJIEKTHUBHBIX KypcoB Ned, M.,
Hpoda, 2017 rogx.

CopnepxaHue SJIEKTUBHOIO Kypca IpelycMaTpuBaeT IPaKTUKO-OPUEHTHPOBAHHYIO
JEATENbHOCTh y4YallluXcs 10 U3YYEHHUIO OMOJIOTMYECKUX OOBEKTOB U MPOLECCOB. DTO MO3BOJIUT
«U3HYTPU» PAcCMOTPETh Ba)KHEHIME SIBICHUS MPUPOJbI, MPUOOpPECTH HEOOXOAUMBIE HABBIKU
IIOCTAHOBKM M OIMCaHMs dKcnepuMeHTa. [Iporpamma mo3BosisseT OCyIECTBUTH IBPUCTHUECKHE
poObI U c(hOPMUPOBATh MPAKTUUYECKYIO AeATeNIbHOCTh. Kypc 1mo3BosiseT cucreMaTu3nupoBath U
paclIMpuTh 3HAHUA Yydammxcs o0 0OBeKTax >KMBOH MPHUPOJBI KIETOUHO-OPraHU3MEHHOIO
YpOBHEH, BOCIIOJIHAET IPOOes B 3HAHUAX YJallluXCsl 10 Kypcy OMOJIOTHH.

[IporpamMmma Kypca pacuiupseT TpaHUIBI 3HAaHWUN, HE CoJepKammxcsi B 0a30BBIX
IporpaMMax, pa3BUBAaeT IO3HABAaTEJbHBIM HMHTEpPEC K MpeaMeTy, 3HAKOMHUT ¢ Ipodeccueit
OuoJiora, MO3BOJISIET CAENaTh MPOQPECCHOHAIBbHBIE TMPOOBI, CIOCOOCTBYET 00pa3oBaTEeIbHON
TPaeKTOpUU B 00J1aCTH TPO(PECCHOHATEHOTO CaMOOTIPEIETICHUSI.

OI[HI/IM N3 OCHOBHBIX MCTOAOB H3YYCHUIA Onomornuu SIBISIETCA OMOIOTMYECKUN
AKCIIEPUMEHT, KOTOPBIN MperoiaraeT MpoBeIeHue pa3sHOOOpa3HbIX MCCIIEOBATEIbCKUX BUIOB
nesTenbHOCTH. Ha coBpeMeHHOM »Tame pas3BuUTHs oOpa3oBaTenbHON oOmactu «buosorus»
3HauUeHUE OMOJIOTUYECKOTO HKCIIEPUMEHTAa BO3pacTaeT, TaK KaK BO3PACTaeT MpaKTUYecKas
HaMpaBIIEHHOCTh B 00y4eHUH mpenaMera. Ha ypoBHe cpenHero oomiero ooOpa3oBaHu KOJTHYECTBO
a0OpaTOPHBIX U MPAKTHIECKUX padboT pe3ko ymenbmaercs (B 10—11 kmaccax — 5—8 pabor).
B cBs3u ¢ 3TUM TepsieTcs HaBBIK SKCIIEPUMEHTAIBLHON JIEeATEIHbHOCTH, OCOOCHHO HEOOXOIMMOMN
JUTSL YYaIIUXCsl €CTECTBEHHOHAYYHOTO TIPO(HIIA.

C 1enpo MOBBIMICHUS KCIIEPUMEHTAIBHBIX HaBbIKOB Aiisi 10—11 knmaccoB mpemyiaraercs
JTAHHBIN 3JIEKTUBHBINA KYypC.

B nem mooicno evloenums mpu 0CHOBHbIX HANPAGIEHUSL:
1. buonornyeckuit 3KCIEPUMEHT C PACTEHUSIMHU.

2. DKcniepuMeHTaIbHast padoTa ¢ )KUBOTHBIMH O0BEKTaMHU.



3. bruonoruueckuit SKCIIEPUMEHT C YEIIOBEKOM.

Taxxe MMPEaAJIOKCHO HECKOJIBKO pa60T 9KOJIOTMYCCKOM HaIpaBJICHHOCTH.

Hean kypca:

e [Jloka3aTh HE TOJIBKO MPUEMBI U STallbl IKCIEPUMEHTAIBHONH pabOThI, HO M OTPa3UTh
HCTOPHIO OTKPBITHS TE€X MU HHBIX (PH3UOJOTHYCCKHX SBJICHUI M ITPOLIECCOB.

e Pacmupurh Kpyro3op ydYamuxcs MO OTJICIbHBIM BOIpOcaM (PU3UOJIOTHH M aHATOMHUU
JKMBBIX 00OBHEKTOB.

e [loka3aTh 3aBHCHMOCTb JKUBBIX OPraHM3MOB OT Pa3HOOOPA3HBIX IKOJOTHYCCKHX
(dhakTopoB.

e [lomMoub yyammmcs B 00OOIICHHH U CUCTEMATHU3AIMH MTOJIyYCHHBIX 3HAHUH, B YTOUHECHUHU
(GOpPMYITUPOBOK OCHOBHBIX MOJIOKCHHH.

e Pa3BuTh CKIIOHHOCTb K aHAJIU3Yy, CHHTE3y M 0000IIECHUIO MOJyYCHHON MHPOPMAIIUH, YTO
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO M OHMOJIOTMYECKOTO MBINUICHUS, AKTUBU3AIUH
Iporecca Mo3HaHUs OKPYKAIOIIETr0 MUPA.

@opMbl OPraHU3alUK U MeTO/IbI 00yYeHHUs

DKCIEPUMEHT TMpeArnoaraetT padoTy ¢ pa3HOOOpa3HBIMH OOBEKTAMU — KaK C >KUBBIMH
opraHu3sMami, Tak U ¢ (UKCUPOBAaHHBIMHU IMpernapaTamMu. OCOOEHHOCTBIO OHOJIOTHYECKOrO
AKCIIEPUMEHTA SBJISICTCS] €T0 UHTErPATUBHOCTb.

B nauane xaxporo Ojoka OJKCIEPUMEHTAJIbHOW padOThl MpPEANoJiaraeTcss Hajaudue
MOATOTOBUTEIBHOTO ATAMNa:

- IJJTAHUPOBAHUE OMBITA;
- moa00pKa 000PyI0BaAHNS,

- BBIOOP OMOJIOTUYECKOTO 0OBEKTA [T UCCIIEeIOBAHUS;

- COCTaBIICHUE AJITOPUTMA BBITIOJTHEHUS pa0OTHI U e¢ 0(OPMIICHHE;

- COOTHECEHHE 11eJIei MOCTAaHOBKH OMBITA M BBIBOJAOB MCXO/IS U3 MOTYYEHHBIX PE3YIbTaTOB.

CTpOFI/IC Tpe6OBaHI/ISI o CHeL[I/I(l)I/IKe BBIITOJTHEHHUS. OHMOJIOTHYECKOTO pUCYHKa HE
NpEABABIAIOTCA, HO uenecoo6pa3Hee I AOKA3aTCJIbHOCTHU  IMOJIYYCHHBIX PE3YJIbTAaTOB
COIMPOBOXKAATh OIBITBI CXEMATHUYCCKUM HUIJIJIFOCTPATUBHBIM MAaTCPUAIIOM.

Tak xak JaHHBIN AJEKTUBHBIA KypC CBSI3aH C MCIIOIB30BAHUEM ONTHYECKUX MPHOOPOB,
XUMUYECKON TOCY/bl, Pa3HOOOPa3HbIX OMOJOTHYECKHX MPernaparoB, 3TO MPEaycMaTpUBACT
3HaHHUE TEXHHUKHU 0€30MacHOCTHU MpH paboTe B Omonorudeckoi nabopatopun. CocTaBHOM 4acThIO
coJiepKaHUs KaKIOTO 3aHITHS JOHKHO CTAaTh IPOBEICHUE MHCTPYKTaXka mepes paboToil.

Crneunpukoil 3aHATUN SBISIETCS JElIEHHE KaXJAO0ro M3 HUX Ha TEOPETUYECKYIO H
MPaKTUUECKYI0 YacTH. B Teopernueckod dactu mpesjaraercs uH(OpMaIus Mo UCCIeTyeMOMY
BONPOCY, KOTOpas BHOCIEACTBUU MOJITBEPKIACTCS SKCIEPUMEHTOM, HIIM CTaBUTCS MpoOiema,
peraemasi B X0/I€ SKCIIEPUMEHTA C JATbHEUIIINM TE€OPETHICCKUM Pa3BUTHEM TEMBI HJIM BOIIPOCA.
[IpakTHueckas 4acTh 3aHATHUS IPEANOIATA€T HEOCPEACTBEHHO MPOBEAECHUE SKCIIEPUMEHTA.



Conep:kanue Kypca.
O01ree KOJIM4eCTBO 4acoB — 68.

1. Beenenue (1 4.)

Beencnue. [ToHsTre OGHOIOrHYECKOro SKCIEpUMEHTa. BHUIBI SKCIIEpUMEHTATBHOM
pabotsl. [IpaBuia paboThl ¢ MEKPOCKOIIOM M OMOJIOTHYECKUM 000pymoBaHueM. TexHuka
6e3omacHocTH. [IpUroToBIcHNE MUKPOIIPEIapaToB.

2. Boranuveckuii skcnepuMenT (244.)

OcobenHoctu JKCIIEPUMEHTA 1o U3Y4YECHHIO KU3HU pacTeHUH.
[ToaroroButenpHbie paboThl MO y4yeOHBIM ombiTaM ¢ pacteHusiMu. (IImanupoBanue
OTIBITA, TTOA00PKa 000pyI0BaHUs, TPEOOBAHMS K OPOPMIICHHUIO. )

Cmpoenue u xumuueckuii cocmaé xknemxu. Opranbl pacTeHUN M UX KJIETOYHOE
crpoenue. Kierounas memOpana u ee (yHkuuu. OCHOBHBIE BEILIECTBA PACTUTENIbHOM
KJ1eTKU. OTBITHI 110 MOCTYIUIEHHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.

Quzuonozus xknemxu. VICTOpUS OTKPBITUS M U3YyYEHUS KJIETOYHOI'O CTPOCHMS
pactenuii. OCHOBHBIE CBOWMCTBAa LMTOIUIA3MbL. J[BM)KEHHE ILMTOIIA3Mbl B KJIETKE.
[Tnasmonu3 u AemIa3Moin3 B KIETKE.

Opranouspl KiIeTkd. BkitoueHuss W 3amacHble  BEIIECTBA B KJIETKE.
Kpucrannnueckue BKIIOUEHUS B KIETKE. 3HAYEHUE 3allaCHBIX BELIECTB B KIIETKE.
Hcropuss otkpeiTusi mpouecca ¢orocuHTe3a. Jluer kak opraH  QoTocuHTE3A.
Xnopomiactsl U xaopopmni. KocMudeckas poiib 3es1ieHOro pacteHus. MexaHusm u
XUMH3M TIporiecca poTocuHTe3a. BiusiHIe OKpy)aromuX YCIOBHA HAa OTOCHHTES.

Boonuwiii peoxcum pacmenuii. Porib Boabl B )KU3HHM pacTeHuil. [loriomeHue Bojbl
KopHsMH pacTeHuil. [lytu nepenBukeHuss Boabl mo pacteHuto. KopHeBoe naBieHue,
TpaHcnupanus, ryrranus. dusnonornyeckue OCOOCHHOCTH PACTEHUH pa3HBIX MeCT
oOuTaHusl.

Kopnegoe numanue. Ctpoenue kopHs. CTpoeHHE KOHyca HapacTaHUs KOPHS
NIIeHULIbI. POJb OTJENbHBIX MUHEPAIbHBIX 3JIEMEHTOB B pacTeHuH. [lormomenue Boabl
KOpHEM U ee NepeBIKeHne B cTebenb (KOpHeBoe JaBiieHue). BeretannoHHbINH MeTO B
OMOJIOTUM: a3pONOHUKA, THUJIPONOHMKA, BOJHBIE KYyJIbTYypbl. YnoOpeHus. Biusnue
y100OpeHuit Ha POCT U Pa3BUTHE PACTEHUH.

[vixanue. 3HaueHue JAbIXaHMS B JKU3HM pacTeHud. DU3NONOrMuYecKue Hu
OMOXMMHUYECKHE OCHOBBI JbIxaHus. Kierounoe cTpoeHue uucta. [lornomenue
KHUCIIOpO/1a TIPY JbIXaHUM JTUCTHEB, CTEOIIS U KOPHSI.

Pocm u osusicenue pacmenuii. O61mue noHATUA 0 pocTe pacTeHuid. Dasbl pocTa.
Buytpennue ycnoBus pocra pacteHuil. Konyc Hapacranus cre0is. Poct mobera.
Paspgpaxxumocts pacreHuid. [IBmkeHue pacreHuid. Jlucroas Mozauka. POTOTpPONM3M,
reorponu3M. Hactuu n Hyrauuu. PocToBble ABM)KEHUS PACTEHHMM MOJ BIMSIHHEM CBETa
— TPOIHU3MBI.

Ilpucnocobnennocms pacmenuti k cpede obumanus. llepuonnyeckue sBIECHUS B
*u3HN pacteHuil. Jlucronax. Ilepmon mnokosd. 3MMOCTOMKOCT M XOJOAOCTOMKOCTH
pactennii. Mopo30yCTOMYHUBOCTh U COJIEYCTOMYUBOCTH PACTEHHIA.

Pazsumue u pasmnoorcenue pacmenuii. IHauBUyaqpHOE pa3BUTHE PACTEHH.
@daxTophkl, onpeeNsonre pa3BUuTe pacteHuid. Pasmuoxenune pacteHuii. Oco6eHHOCTH
CTpOEHUS OpraHoB pPa3MHOKEHUs pacTeHuH. ITepLa. I'erepoctnnus
(pazHoctonbuarocTs). IlpucrmocobneHns K ONBUICHHIO Y pacTeHwil. BereratuBHOE
pa3MHoxeHue pacteHuil. [IpuBuBka. JKu3Hp pacTeHus Kak LeJI0ro opranusma.

Hpumepnoiil 1abopamopnsiil npakmuxym- 15 pabom.




1. OmnpITH MO MOCTYIUICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY (C 1e10(h)aHOBBIM
MEIIIOYKOM).

2. JIBM>KEHHE IIUTOIIa3MBbl B KJIETKE JINCTA 3JI0JIEU M KOXKUIIBI JTyKa.

3. [Ima3zmoinu3 u Jemna3Moin3 B KIETKE.

4. 3amacHble BEIIECTBa KJIETKU: KpaxMmall B KJIeTKax Kaprodens, paduibl (MroiabyaThie
BKJTIOYEHHS1) IABEJICBOKKUCIIOTO KaJIbIIMS B JIUCTE AJI03.

5. Bnmsaue temmnepatypsl Ha ¢otocunrte3. [locTpoeHre TemmnepaTypHO KPHBOA.
Bnusiaue yriekucioro raza Ha pOTOCHHTE3.

6. Boanblil peskuM pacTEeHUI: ONMBIT ¢ KOHACHCALMEH MapoB, C BU3yaJbHBIM U BECOBBIM
OTIpeIeIEHUEM UCTIApEHUs! BOBI JINCTHSIMU.

7. BoaHblil pexuM pacTeHU: HCIapeHUe BOJBI JUCThSIMH IIPHU PAa3HBIX BHEIIHHX
YCIIOBHSX.

8. OnbITHI € BOAHBIMH KyJIbTypamMu. BiusHue ynoOpeHuii Ha pocT U pa3BUTUE PACTCHUIA.
9. Ctpoenue snujiepMuca JIUCTa TepaHH.

10. ITornomieHue KUCIOpoa MPH IbIXaHUU JIUCTHEB (OIBIT C JIYYUHOI), CTEOS U KOPHSI.
11. Konyc napactanusi crebius snoneu. HabGmronenue 3a poctoMm moOera Ha mpuMepe
MPOPOCTKOB TOPOXa MU KOMHATHOTO PacTEHHUSI.

12. PocToBbIe IBUKEHUS PACTCHUH 11O BIUSHUEM CBETA.

13. IIbutbLIa pacTeHUH MO MUKPOCKOIIOM.

14. Terepoctunusi (pa3HOCTOJIOYATOCTH) y TMepBOLBETa (IPUCHOCOONCHHUS K
MEPEKPECTHOMY OIBUICHUIO PACTEHUN).

15. BereraTuBHOE pa3MHOKEHUE pacTeHH. UepeHKOBaHHE PaCTEHUH.

3. 3oog0ornueckuii skcnepumenT (194.)

OcoOeHHOCTH  3KCIEpUMEHTa C KUBOTHbIMU. IlnaHupoBaHHME  OIBITOB,
odopmIIeHHE.

becnozeonounvie srcueomuvie. Ilpocreiimine M KHUIIEYHONOJOCTHBIE. I[Ipomeccsl
JKU3ZHEACATENIBHOCTU IpocTerinx. Pasnpaxumocts. Ilutanue. Boigenenue. /IBuxkeHue
IIPOCTEUIINX U KAIIEYHOIIOJIOCTHBIX.

Cmpoenue mena orcusommuvix. OCOOEHHOCTH CTPOCHHMS M (YHKLUU KOXH U €e
npou3BOIHBIX. Mopdonornyeckue U (GpU3NOIOrHYecKre OCOOEHHOCTH KOJKHBIX JKEJe3.
CBsi3b  MeXJy (U3NOJOTHUECKOW JEATENIbHOCTBIO OpraHu3Ma KHBOTHOIO M €ro
CTPOCHHEM.

IImockue m kospuarble uyepBH. [IBuxkeHue uepsei. Pasgpaxumocts. [Iutanue.
Ponb noxneBbIx uepBeil B mepeMemMBaHUM MOYBBL. [TMSBKM: OCOOEHHOCTH CTPOEHUS,
NIUTaHW, IBUKEHUS. 3HaUE€HUE TUABOK.

Iuwesapenue. CylmHOCTh Ipoliecca MHILEBAPEHHUs] Yy OECHO3BOHOYHBIX U
MIO3BOHOYHBIX KUBOTHBIX. JBOJIIOLMS CUCTEMBI OPraHOB NuuieBapeHus. [Inmesapenue B
pOTOBOM TMOJOCTH M Xkeiayake. [IumeBapeHne B Kelmyake >KBAa4HBIX JKUBOTHBIX.
[TumeBapenne B kumeyHuke. IlutatenbHble BemiecTBa. KauecTBEHHBIE pEaKIMH.
DepMEHTAaTUBHBIN XapaKTep PEAKINN PaCIIEeIUICHNs] TUTATEIbHBIX BEIIECTB.

Hvixanue. ®uznonorus AbIXaHWs. 3aBUCUMOCTD JIbIXaHUS aHAMHHUM OT YCJIOBUM
BHelIHe cpenbl. OCOOEHHOCTH ABIXaHUS NTUIl U HBIPSIOUIMX XUBOTHBIX. [lpIxaHue y
3aponplield aMHUOT. ObOmen eewecme u duepeuu. I[lumanue. OOMEH BeEUIECTB —
OocHOBHass (QyHkuus xu3Hu. OOMeH OenkoB. OOMeH yrieBojoB U kupoB. OOMeH
MHUHEpaJIbHBIX BEIECTB U BOJbl. Butamuuel. BHemnue npusHaku aButamuHo3a. OOMeH
SHepruu B opraHusme. lIoMKnMIoTepMHBIE M TOMOMOTEPMHBIE JKHBOTHBIE. BimsHue
TEMIEPATypbl HA aKTHUBHOCTb JKMBOTHBIX W OKpacKy Tena. TepMoperyssuus.
[Tprcnoco0IeHHOCTh XOJIOAHOKPOBHBIX M TEIJIOKPOBHBIX JKMBOTHBIX K H3MEHEHHUAM
TEMIEPATYPHI.



Buympenusasa cexpeyus. YKenespl BHENTHEN, BHYTPEHHEW U CMEIIAHHOM CEKPEIUU.
BayTpeHHsAs cexpenus y BBICIIMX JKUBOTHBIX. ['OpPMOHBI M MX BIMSHUE HA OpPraHU3M.
Jlakrtarus. OOpa3oBaHue U BbIJIEJICHHE MOJIOKA.

Hepsnas cucmema u opeamst uyecms. PaznpaxumMocTb U MPOBOJUMOCTb.
Pa3BuTte HEpBHOW CHCTEMBI M BpPOXKIEHHOE IIOBEICHHE MXUBOTHBIX. YCIIOBHBIE U
Oe3ycnoBHbIE pedaeKchl. JBONIONUS BBICHICH HepBHOU aesrensHocTH (BH/) vy
MO3BOHOYHBIX KUBOTHBIX. AHanu3aropsl. [loBenenue >kuBoTHBIX. BbipaboTka ycI0BHBIX
pedIIeKCOB Ha ICUCTBUE PA3IMYHBIX Pa3IPAKUTEICH Y Pa3HBIX TPYIIT OPraHU3MOB.

Ipumepnviii nabopamopuwiti npakmuxkym- 15 pabom.

1. Peakuus npocTeiyx Ha pa3iuyHble pa3ApakuTelu (CoJb, yKCyCHasi KUCIIOTa, CBET).
2. Ilornomenue BemecTB U 00pa3oBaHME MUIICBAPUTEIBHBIX BaKyolel y MH(Y30puu
Tyensku. 3. CKOpoCTh EPEeIBUKEHUS THAPHIL.

4. Peakuust 10K1€BOTO YEpBS HA ACHCTBUE PA3IUUYHBIX Pa3ApaKUTEICH.

5. JIBUKeHHe METUIIMHCKOMN MUSABKH.

6. [Tormomnenue nposxoken napHueH.

7. JleiicTBUE KEIyJOYHOI0 CoKa Ha OeJ0K M Kpaxmai (OIBIT ¢ allUAUHIICIICHHOM).
[{BeTHBIE peakIK HA OEIIOK.

8. OOHapy»xeHue 1op B CKOPIIyIle KypHUHOro sifa.

9. M3meHeHue MoTpeOHOCTH B aTMOC(PEPHOM BO3AYXE y HIMOPLEBBIX JIATYIICK (MK
UTJIMCTBIX TPUTOHOB) IPU a3palliy BOJbl aKBApUYyMa.

10. Baustaue TeMiiepaTypsl Ha aKkTHBHOCTh 36MHOBOTHBIX.

11. BelsicHeHHE IPOJOJIKUTEIBHOCTH MEepeBapUBaHUsI TMIPON Pa3IMYHOTO BHUJA IHILU
(pu pa3HBIX TEMIIEPATYPHBIX YCIOBUSX).

12. Baustnue TeMiieparypsl Ha aKTUBHOCTh 36 MHOBO/THBIX.

13. Baustaue Temriepatypsl BOJBI Ha OKpacKy Teja pelObl (IypaMu, MaKpOIIObl, KapacH).
14. BnusHue JUIMTENBHOCTH MOJTYYEHUS MAaTEPUHCKOTO MOJIOKA Ha POCT M pa3BUTHE
JIeTEHBINIeH (KPOJIMK, MBIIIb, XOMSIK, Oeias KpbIica, MOpCKasi CBUHKA).

15. BripaboTka ycnoBHBIX pedaeKkcoB Ha JEHCTBHE Pa3INYHbIX pasfpaxuTeneil (pbiObl,
JSITYIIKHU, ITULBI, MIEKOTUTAIOIINE).

4. YenoBek KaK 00bEKT IKCIEPUMEHTAIbHBIX Ha0I01eHuni (164.)

OCco0EHHOCTH JKCIIEPUMEHTATIBLHON PabOThl ¢ YelIOBEKOM. UepThl CXOJCTBA M
pa3iauuus ¢ IPYrUMH TPYIaMu KUBOTHBIX. [IoAroToBKa 000pYAOBaHUS IS OTIBITOB.

Pecynayusa gynxkyuii opeanuzma. OpraHusm kak 1enoe. HelporymopanbHas
perynauus QyHKOHA opraHu3ma. ['ymopanmpHas perynauus QYHKIHA OpraHu3Ma.
HepBhnas perynauus ¢yHkuuii opranusma. OyHKIMOHAJIBHBIE CUCTEMbI. be3ycioBHbIE
peduekcsl uenoBeka. Buympennss cpeda opeanuzma. I1oCTOSHCTBO BHYTPEHHEH Cpeb
opranu3ma. ['omeoctra3. KpoBb. KiMHWYECKHII aHAIM3 KPOBU YEJIOBEKA. 3allUTHBIC
cBoiicTBa KpoBU. CBepThiBaHHWE KpoBU. MmmyHurter. TkaHeBas HECOBMECTUMOCTD.
I'pynner kpoBu. Onpenenenue rpynn kposu. [lepenuBanne KpoBH.

Kposoobpawenue. CtpoeHne u  (QyHKIMH OpPraHOB  KpPOBOOOpAIICHHUS.
Mopdomorust u duzmonorust cepamna. Omnepanuu Ha cepaie. Peanumanus. [Ipuembr
peaHuMalMOHHbIX JercTBuid. [IpoBoasias cucrema cepama. DIEKTPUUECKUE SBJICHUS B
cepaue. ABromatus cepaua. Perymsums cepaeunoi aearenbHocTH. [lynbe. [[BrkeHue
KpOBH 10 cocyaam. OYHKIIMOHAIbHbIE TPOOHI.

Ivixanue. Bo3nymHas cpena. ['a3000MeH B JIeTKMX M TKaHsAX. JlpIxaTelbHbBIC
JIBUKEHUs. Perynsuus apixanusi.

Iuwesapenue. llutarenpHble BelIECTBA M MHILIEBbIE MPOIYKThL. MeTobl
U3ydeHUus (QYHKIHMA MHIEBAPUTENbHBIX JKene3. [lepeBapuBaHNEe U BCaChIBAHHE TMHIIH.
Perymauus numesapenus. [loanepxkanue noCTOSHCTBA MUTATENbHBIX BEIIECTB B KPOBH.
LenTpsl ronona u HacelieHus. BH/] u ncuxonozus. IIpoucxoxkaeHHE U HEKOTOPbBIE



ocoOeHHOCTH TIcUXukH. OTpakeHHWE B JKMBOW W HEXKUBOW mpupone. OmrymeHue u
Bocrpusatue. Mimro3uu, mpeacTraBieHus maMmsatu, HabmoneHus. OmnpeneneHue oObema
namsiTi, 00beMa BHUMaHUS.

[TamsTh, MbINUIEHWE, pedb. Buasl mnamsata. 3akoHbl namatd. [IpaBuna
3arnoMuHaHus. V3ydyeHue JOrMuecKkoro MbIIUICHUS, BIMSHUE TIO3bl Ha pPe3yJbTaT
JIeSATEeIbHOCTH.

Omoruu. Temnepament. Xapakrep. OnpeaeneHue TUIIOB TeMIIEpaMEHTa. MO
Y MUMHMKa JIMIIA.

Ipumepnsiii 1abopamopnwiii npaxkmuxym- 10 pabom.
1. OmpeneneHue 4acTOThI CEPJACUHBIX COKPAIEHUI B 3aBUCUMOCTH OT (hrU3HUecKOit
Harpy3KHU.
2. 3mepeHne cKopocTr KPOBOTOKA B HOI'TEBOM JIOXKE.
3. [Ipuembl peaHUMAITMOHHBIX JCHCTBUA.
4. Onpenenenue xu3HeHHoN emkocTH Jierkux (QKEJI).
5. Omnpenenenue NPOAOKUTEIBLHOCTH 3aJC€PKKU JIbIXaHUA. BiusHHE COCTOSIHUS
OpraHu3Ma Ha 4acTo TY JABIXaHUS U OKPYKHOCTb TPYJHON KIIETKH.
6. M3y4yeHne MexaHn3Ma BJI0Xa U BBIZOXA.
7. MUKPOCKOIIUYECKOE CTPOSHUE KIETOK CIIM3UCTBIX 000704YEK pOTOBOM MOJIOCTH.
8. Hapymenue cBOHWCTB O€JIKOB IpH ACHCTBUH HA HUX AJIKOTOJISL.
9. [leticTBre aHTUOMOTUKOB Ha ()EPMEHT CITFOHBI.
10. OnpenencHue oobeMa mamsiTi, 00beMa BHUMAHHUS.

5. O0medononoruyecknii IkcnepuMenT (84.)

'enetnka kak Hayka. OCHOBHBIE METOABI HM3YyUYCHHs] TE€HETHUKH. MoJenbHbIN
O0BEKT TEeHEeTUKH — IIoAoBas Mymka apo3oduna. Conepkanue Apo3odun Ha
MUATATEIbHBIX Cpelax. AHalW3 HacjeAoBaHUs Mpu3HakoB B F1 mpu MoHOrHOpUIHOM U
TUTHOpHUIHOM cKkperntuBaHuu. [IprucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTD.

Brnusiaue  sxonormueckux — (akTOpoB  Ha  OpPraHU3MBL.  DKOJOTHYECKUUN
MOHUTOPUHT. OTnpeieNIeHne coiepKaHus B BOJE 3arpA3HSIOIINX BELIECTB.

DKOJIOTUYECKHE XapaKTEPUCTUKHU BUAA (IKOJIOTHYECKasi HUILIA).

IIpumepnwiii 1abopamopmbsiil npakmuxkym- 6 pabom.

1. Ananu3 HacienoBaHus Npu3HAakoB B F1l mpu MOHOrMOpHIHOM W AUTHOPHIHOM
CKpEIIMBAHUHU (Ha MPUMEPE MYILIKU JPO30(UIIbI).

2. OnBITHI IO U3YYEHUIO TPUCTIOCOOIEHHOCTH OPTaHU3MOB K YCIOBHUSM CYIIECTBOBAHMS:
IpeBpalieHre Ha3eMHbIX (OpM pacTeHU B BOJHYIO (GOpMYy U HA000POT (TpasecKaHIIUs,
BOJIOKpAc, TUrpopuia).

3. OOHapy)XeHHE HUTPATOB U CBHHIIA B PACTCHUSX.

4. OrmpeneneHue CoAep)KaHUS B BOJAE 3arps3HsmOmUX BewecTtB ((ocdaroB, HUTPATOB,
COJICH CBHHIIA).

5. CocraBiieHHE HKOJIOTHYECKON XapaKTepUCTHKH BUAA, MACHOPTH3alMg KOMHATHBIX
pacTeHuil.

6. Pa3Memienne KOMHATHBIX pAcTEHUH B  3aBUCUMOCTH OT  HKOJOTHYECKOM
XapaKTEePUCTUKH BHJIA.

TpeboBaHusi K YPOBHIO NOJATOTOBKH 00y4alOIINXCs

Yuawueca oonscuvt 3namo:



* O0COOCHHOCTH OMOJIOTHYECKOTO IKCIIEPUMEHTA C PACTCHHUSIMH, )KHBOTHBIMH, Y€JIOBEKOM U
00111e010JIOrNYECKE OCOOEHHOCTH;

* METO/IbI U3yUEHHSI OOBEKTOB KHUBOMN MPUPOJIBI;

* m1abopaTopHOE 000PYIOBAHKE U PHUEMBI pabOTHI C HUM;

* OCHOBHBIE (PM3UOJIOTHUECKHUE MTPOIECCHI, TPOTEKAIOIINE B KHUBBIX O0BEKTAX;

* AaHATOMUYECKOE CTPOEHUE )KUBBIX OOBEKTOB,;

* 3HaTh AEHCTBHE NECTULIUIOB, FEPOULIUIIOB U JPYTUX 3arPA3HSAIONIMX BEIIECTB HA OPraHU3M.
Yuawueca oonscnot ymemon:

* paboTaTh C TOTOBBIMU MUKpOIpEnapaTaMy U U3rOTOBIIATE MUKPOIpENapaThl;

* CTaBUTh (PU3HUOJIOTUYECKUH SKCIIEPUMEHT;

* paboTaTh C ONTUYECKUMHU MPUOOPAMU U JTAOOPATOPHBIM 000PYIOBAHHEM;

* 10A0UpaTh OOBEKT ISl SKCIIEPUMEHTA B COOTBETCTBHUHU C IIOCTABICHHBIMU 33/1a4aMU;
* YETKO Y JJAKOHUYHO (POPMYJIUPOBATH LIEJIH U BBIBOJIbI SKCIIEPUMEHTA;

* Ipx 0POPMIICHUH PabOT COOIIOAATH HAMIIAJHOCTh, HAYYHOCTb U 3CTETUYHOCTb;

* IPOBOJIUTH SKOJIOTMYECKHI MOHUTOPHHT;

* 0(OPMIIATH SKOJIOTUYECKHE TTACIIOPTa;

* 00BSICHATH HeKoTOphle actieKThl 30K.

Kpumepuu oyenxu snanuti

KoHTponb ocyliecTBisieTcs: MyTeM aHajln3a MCCIe0BaTeNbCcKUX paldoT, MO pe3yibTaTam
BBINOJIHEHUS IMarHOCTUYECKUX 3aJaHui ydeOHOro nocoous, opopmieHHs nopThoauo yueHHKa.
Texymue oneHku He craBsaTcsa. IIporpamma mpenycMaTpuBaeT IPOBEACHHUE MPOMEKYTOYHOU
aTTeCTallud TO MTOraM M3y4eHHs Kypca, Kaxzaoro rojga obydeHus. dopma mnpoBeneHHs
aTTeCTaluy — 3a4eT.

Temarnuyeckuii mjian

Teopus IIpakTuka KonmnuecTBo yacos
1. Beenenue. Texnuka 1. Ctpoenue Mukpockomna. [Ipapuna 1
0e30MacHOCTH. paboThL.

2. [IpuroroBieHNEe MUKPOIIPETIAPATOR.

boranndeckuii skciepuMenT (24 4.)

2. OcobenHoctu 1
00TaHUYECKOTO
HKCIIEPUMEHTA.
3. CtpoeHne u XuMH4eCKUil 3. IlocTymuieHne BEIIECTB B 2

COCTaB KJIETKH. PaCTUTEIBHYIO KIIETKY.




4. ®U3NOIOTHA KIETKH.
[uTomnna3ma.

4, Z[BI/DKGHI/IC OUTOIINIa3MBbI B KJIICTKaxX
JIMCTA 2JI0ACU U KOXKUIIBI JTYKa.

5. ITnasmonus u JCIIIIa3MOJIN3 B
KIICTKC

5. Oprasou/ibl KJI€TKH. 6. 3anacHble BelecTBA KJICTKH (3epHa | 2
Bxurouenus. Kpaxmaiia u padusl
[IABEJICBOKHUCIIOTO KAJIBIIMS).
6. ®otocunres. CTpoeHue 7. BiustHue Temneparypsl Ha 2
XJIOPOIUTAcTOB | XJopodwma. | potocuntes. [locrpoenue
TeMIepaTypHOU KPUBOM.
8. BiusHuE yraeKucioro ra3a Ha
(dhoTocuHTE3.
7. Bonnsiii pesxxum pacrenuid. | 9. Konaencanus napos. Busyanenoe u | 2
KopueBoe naBienue u BECOBOE ONpe/IesIeHNEe UCTIapEHUs
UCIapeHue. BOJIbI JINCTBSMHU.
10. Micnapenue BOIbI TUCTHIMHU IIPU
Pa3HbIX BHEIIHUX YCIOBUSX.
8. KopueBoe nuranue. 11. OnbITHI ¢ BOJHBIMH KYJIbTYPaMH. 2
CrtpoeHue KopHsL. Bnusiaue ynoOpenuii Ha pocT u
pa3BUTHE PACTECHUH.
9. Ieixanue. Ctpoenue nucta. | 12. CTpoeHHe 3nuaepMuca JucTa 2
repanu. 13. [lornomenne kuciopoia
MIPH JIbIXaHUH JINCTHEB, KOPHS U
cTeOsl.
10. Pocrt pacteHuid. 14. V3yueHne KOHyca HapacTaHHs 2
CTE0S DIIOIEN.
15. HaGmroienue 3a poctoM nobera Ha
IIpyUMepe MPOPOCTKOB Topoxa (Wiu
KOMHATHOT'O PacTeHHs).
11. Pazgpaxumocts 16. PocToBble ABM>KEHUS pacCTEHUN 2
pacteHuil. J[Buxenne TOJ1 BJIUSTHUEM CBETA.
pacTEHUN.
12. IIpucrnocobaeHHOCTh 2
pacTeHuii K cpesie OOUTaHuUs.
[Tepuoanueckue sBICHUS B
JKVU3HU PaCTEHUN.
13. Pa3zButue u pasmuoxenue | 17. [Ipuiblia pacTeHuii mos 2+1
pacTeHHH. MuKpockomnoM. 18. I'erepocTunus
(pa3HOCTONMOYATOCTH) Y IEPBOIIBETA.
19. BereratuBHOE pa3MHOXEHHE
pacteHuii. YepeHKOBaHHUE PACTEHUI.
3oomnoruueckuii skcrepument (19 4.)
1. OcobGennoctu 1

300JIOTMYECKOTO
JKCIIEPUMEHTA.




2. llapcTBo IIpocTteiimmue.

1. Peakiuu npocTedmx Ha
pa3IMYHbIC Pa3ApaKUTEIIH.

2. IlornomnieHre BEMIeCTB 1
o0pa3oBaHMe MUIIEBAPUTEIBHBIX
BakyoJel y uHDy30puu Ty(enbKu.

1+1

3. Tun Kumeunononoctusie. | 3. CKOpOCTh NepeABUKEHUSI THIPHI. 1
4. CtpoeHue Tesa KUBOTHBIX. 1
Koxa 1 ee npousBoHbIE.
5. Uepsu. 4. Peakuusi 1OXKACBOTO Y€pPBs HA 2
pa3apakuTeINu.
5. JIBmKeHHe MEeIUIIUHCKOMN TUSBKH.
6. [IumeBapenue. 6. Iornomenue apoxokent nadHuei. 2+1
7. JleficTBHE KeTyJOUHOT'O COKa Ha
0eJIoK U KpaxMail.
8. llBeTHBIC peaknK HA OCIIOK.
7. JlpixaHue. 9. O6Hapy>xeHue mop B CKOpIyIe 2
KYPHUHOTO SHLA.
10. Mi3MeHeHue MoTpeOHOCTH B
aTMoc(hepHOM BO3JlyX€ y HINOPLEBBIX
JATYILIEK IpY a3palvy BOJIb
aKBapuyma
8. OOmeH BemiecTB U sHepruu. | 11. BiausHue temnepatypsl Ha 3
[Turanue. AKTUBHOCTH 36MHOBO/THBIX.
12. BeisicHeHHe IPOI0JKUTEIBHOCTH
TiepeBapUBaHUs TUAPOH PA3TUIHOTO
BUJIA MTUIIIH.
13. BiusHue TeMmnepaTtypsl Ha
aKTUBHOCTH 36MHOBO/IHBIX.
14. BnusiHue TeMnepaTypbl BOJbl Ha
OKpAacKy TeJia y phIO.
9. BHyTpeHH:s cepKelys. 15. BnusiHue JUIUTENbHOCTH 2
MOJTyYeHUs MAaTEPUHCKOI0 MOJIOKa Ha
POCT ¥ pa3BUTHE JICTCHBIIIECH.
10. HepBHas cucrema u 16. BeipaboTka ycnoBHBIX pediaekcoB | 2
OpraHbl YYBCTB. Ha JIEHCTBHE Pa3IMIHBIX
pa3IpaKUTEIEH.
YenoBek Kak 00bEKT IKCICPHUMEHTATbHBIX HaOMroneHui (16 4.)
1. OcobGennoctu 1
JKCIIEPUMEHTAILHOU pabOThI
C YEIIOBEKOM.
2. Perynsiuus ¢pyHKumi 1. Be3ycnoBHbIE pedIieKChI. 2
OpraHu3Ma.
3. Bayrpennss cpena 2. OmpeniernieHne TPy KPOBH. 2

OopraHu3ma.




4. KpoBooOpamenue. Pabora
cepaua.

3. IlpuemMbl peaHUMALIMOHHBIX
nevictBuid. 4. OnpeaesieHne 4acTOThI
CEPJICYHBIX COKpALICHUH B
3aBHUCHUMOCTH OT (hPU3UUYECKOM
Harpy3KHu.

5. I3MepeHne CKOpOCTH KPOBOTOKA B
HOT'TEBOM JIOXKE.

5. JIpixaHue.

6. OnpeneneHue >KU3HEHHON €MKOCTH
JIETKHUX.

7. Onpenenenue NpoaOKUTEIbHOCTH
3a/ICPKKU JIBIXAHHUSL.

8. Bnusinue cocTosiHusi opraHu3Ma Ha
YaCTOTY JABIXaHUS U OKPY>KHOCTh
rPYJHOU KJIETKH.

9. Uzy4yeHne MexaHu3Ma BJI0Xa U
BBIIOXA.

6. [TumeBapenue.

10. MUKpOCKOIIMYECKOE CTPOEHHE
KJIETOK CITU3UCTBIX 000JI0UEK POTOBOU
nosioctu. 11. Hapyienue cBoiicTs
OeNKOB IpH JEHCTBUHM Ha HUX
AJIKOTOJIS.

12. [leticTBue aHTHOMOTHKOB Ha
(epMEHT CITIOHBI.

2+1

7. BH/I u ricuxomorusi.

13. OnpenencHue oObeMa MamMsITH U
BHUMAaHUSL.

14. I3yueHue 10ru4eckoro
MblIeHus. 15. Bousguue mo3sl Ha
pe3yabTaT AESTENbHOCTH.

16. OnpesienieHre TUIIOB
TEMIIEpaMEHTA.

OO01eouonornueckuii 3kcrepuMenT (8 4.)

1. 'eHeruka.

1. AHanu3 HaclieJoBaHus MIPU3HAKA B
F1 monorub6puanoro u turuOpuIHOTrO
CKpELIMBaHMUS.

2. DKoJorus.
[Tpucnoco0aeHHOCTD
OpraHU3MOB H €€
OTHOCHTEIBHOCTb.

2. [Ipucnoco0aeHHOCTh OPraHU3MOB K
YCIIOBUSM CYIIECTBOBAHMS
(mpeBpaiiieHre Ha3eMHOW POPMBI
pacTeHus B BOJAHYIO U HA000POT).

3. BausiHre dKOJIOTUYECKUX
($haKkTOpOB Ha OPTaHU3M.

3. O0HapyxeHHEe HUTPATOB M CBHHIIA B
pacTeHusX.

4. OmnpeneneHue coepKaHus B BOJE
3arps3HSIOIIUX BEIIECTB.

4. Dxomornueckas

xapa
C=RU, O="TBOY
com

Ne2 ""OL™" c.

Bonpmras ['mymmumna”,
CN=E.}O. ®&nopos,
E=school2_bgl@sam
ra. edu.ru
008558f92923db0913
2023.05.17 15:14:
23+04'00'

5. ITacnopTu3anusi KOMHaTHBIX
pacteHuid. 6. PazMenienne KOMHaTHBIX
pacTeHui B 3aBUCUMOCTHU OT

MUYECKOU XapaKTEPUCTUKHU BUJIA.




KTCPUCTHUKA BUJA.







