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Pabouasi mporpamma
no y4eoHomy npeamety «buoJiorus»
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(c meronb3oBankeM HUAPOBOTO H AHATOTOBOr0 060PYIOBAHMS LEHTPA €CTECTBEHHOHAYHHOM 1
TEXHOJIOTHYECKO# HalpasieHHocTel HeHTpa « Touka pocTay)

Cpoxk peajm3anuu nporpamMmmel
(ra 2024 /2025 yuebGupIii rox)

CocraButellb: XansaHoga B.b.
YUHUTETs XHMUH U OHOIOTHH,




losicHuTEILHAA 3aHCKA

JlanHas mporpamMMa T0 GMONOTMM OCHOBHOTO OGIIEro 0GpasoBaHHs pa3paboTaHa B
COOTBETCTBUM  C TpeboBaHussMuH  0OHOBIEHHOTO  DenepanbHOr0  rOCYAapCTBEHHOIO
00pa3oBaTeNbHOr0 CTaHAAPTAa OCHOBHOrO 0bmiero oGpasosamust (®IOC O00) u ¢ yuérom
I[Tpumepnoit ocHOBHOI 06pa3oBaTensHOM porpaMMel 0CHOBHOrO 001Iero obpasosanus ([TOOIT
000) . Ilporpamma HampaBieHa Ha (OPMHPOBAHME ECTECTBEHHO-HAYYHOM TI'DAMOTHOCTH
y4aImuxcs M OpPraHH3aliio M3ydeHus GUOJOTHH HA JIEATENBHOCTHON OCHOBE . B mporpamme
YYUTBIBAIOTCS BO3MOXKHOCTH —[peaMeTa B peanusamuu TpeGosammii ®I'OC 000 «x
TIAHUPYEMbIM, JTMYHOCTHBIM M METAIIPEIMETHBIM pe3yibTaraM 00y4eHus, a TAKKe peanu3anus
MEIKIPEAMETHBIXy, CBA3EH ECTECTBEHHO-HAYYHBIX yueOHBIX MpPEeIMETOB HAa YPOBHE OCHOBHOIO
obmero. oOpasosanust . IlporpaMma BKIIOYAeT pachpejeleHHe cojaepkaHus y4eGHOro
Mmarepuana no_:,ff_#__nacpaM ¥ TIpUMEPHBIH 00BEM y4eOHBIX YacoB I M3YUEHHs pa3lelioB H.TEM
Kypca, & TaKKe PEKOMEHAYEMYIO TI0CIeI0BATENEHOCTE M3Yy4eHMsl TeM, OCHOBAHHYIO Ha JIOTHKE
paszg'r?iiﬁ [IPEIMETHOTO CONEPIKAHHAS C YIETOM BO3PaCTHBIX 0COOEHHOCTEN 00yUarOmUXCS .

‘Ha 6ase mnentpa «Touka pocra» obecreumsaercs peanuzanus 00bpa3oBaTENBHEIX
IporpamMm eCTQ{;f‘Be}I}IO—HaquOﬂ U TEXHOJOTHYECKOH HampaBlIeHHOCTeH, pa3pabOTaHHBIX B
COOTBETCTBHH ' C TpeGOBAHMSMH 3aKOHOJATENTHCTBA B cepe obOpazopanust U ¢ Y4ETOM
pekoMeHaui ®eepatsHoro oniepaTtopa y4ebHoro npeamera «buosnorus». ObpazoBarenbHas
MpOrpamMma T03BONAET HHTErPHPOBATH PEATM3YeMEBIE 3eCh OAXOIBI, CTPYKTYPY H COLEP/KAHIE
MpH OpraHu3aiuy o0yuenus Ouomoruu B 5—9 KiaccaX, BBICTPOEHHOM Ha Oasze moGoro us
JOCTYIHEIX y4eOHO-MeTomuueckux komiuiekcos (YMK). Mcnons3osanue 060pyI0BaHHS [IEHTPa
«Touka poctay mpu peanusamnuu nausoi OIT 103BOTSET CO3AATH YCIOBHS: * IULsL
pacIMpenus COAEPIKAHKS LIKOIBHOTO GHONOrHYECKOT0 06pa3oBaHus; * sl HOBBILIEHUS
[103HABATE/TbHON :AKTHBHOCTH 00YYalONIUXCS B €CTECTBEHHO-HAYYHOM 06/IacTH; TSt
PasBUTHS JMYHOCTH pebenka B mpomecce o6ydeHuss OHONOrHH, €ro crocobHOCTeH,
(GOpMHPOBaHNS M YHOBIETBOPEHHS COLMATBHO 3HAYMMBIX HHTEPECOB W MOTpebHOCTEH;

AU pabOTBI ¢ ONAPEHHBIMH IIKOJIBHUKAME, OPTaHU3AINMH HX PA3BUTHS B PA3IHYHBIX
06aacTsx o6pazoBaTenbHOl, TBOPYECKOH neaTensHocTH. [Ipumenss nudpossle 1abopaTopun Ha
YPOKax OHOJOTHH, y9alldecs CMOTYT BBIIONHHUTL MHOJKECTBO J1aGOPATOPHBIX paGoT w
9KCIIEPUMEHTOB 10 HPOrpaMMe OCHOBHOM IIKONBL BHONOTHS pacteHuii: JIpixaHue JHCTHEB.
Hbxaune xopme. IMornouense BOmEI KOpHAMH pacTeHud. KopueBoe napnenue. Mcmapenue
BOABI pacTemusivu. Dortocumtes. JlbixaHue cemsH. YCIIOBHS IpopacTaHus  CeMsH.
Temnonto6ussle i xoonocTolKME pacTeHus. 300I0MHS: W3ydenne ONHOKIETOUHBIX JKUBOTHBIX.
Vsydyenue BHEIHEro CTPOEHMS NOMKIEBOTO 4yepBs, HaONIONEHUE 3a €ro MepeIBUIKEHHEM U
PCaKlMAMHA HA BHEIUHHE pasapakeHHs. M3ydeHHe CTPOEHHS MONIIOCKOB I10 BIIANKHBIM
npenaparam. M3yyenne MHOroo6pasus YIEHHCTOHOTHX IO KOJUTEKIHSIM. W3yyenne ctpoeHus
PeI0. [0 BAWKHBEIM mpenapataM. M3yuenue cTtpoeHus nTHL. M3ydeHuwe cTpoeHHS
MIJICKOITMTAIOIAX 110  BNAXHBIM I[penapataM. BoOmHEIE JKMBOTHEIE. TeIIOKPOBHBIE U
XOJIOIHOKPOBHBIE JKUBOTHBIE UeNoBEK H ero 3n0poBbe: M3ydenne xporooOparnerus. Peakius
CCC ma 1o3MpoBaHHYIO HATPY3KY. 3aBHCHMOCTE MEXIY Harpy3skod W ypOBHEM
PHEPreTHHECKoro oomena. I'a3006MeH B nérkux. MexaHusM IErOYHOro JbIXaHus. Peaxims pil@
Ha (H3MYECKYIO HArpysky. JKH3HEeHHAs EMKOCTb JIErKHX. BeinenutensHas, IbIXaTenbHas H
TepMOperyJisiTopHas pynkuus kosu. [elicTBre pepMenTOB Ha CyGCTpar Ha IIpUMEpe KaTanaskbl.
[TpucniocoGnentocts OpraHusMoB K cpene obutanus. Obmas Guonorus: [leiicTeue (hepmeHTOB
Ha cybcTpar ma npumepe Karanasel. Pasmoskenme H202. Biusmue pH cpensl Ha akTHBHOCTH
hepMenToB. DaKTOPSL, BIMAIONIIE HA CKOPOCTE nporecca GOTOCHHTE3A.



'I/I3yqeime KJIETOK M TKaHe} pacTeHuil ¥ KUBOTHBIX Ha FOTOBBIX MUKPONpENaparax u ux
omucande. BBISBICHHE H3MEHUMBOCTH Yy OpraHH3MOB. DBBUIBIEHHE IIPHCTIOCOONEHMH Y
OPraHU3MOB K cpeze 06HTaHus (Ha KOHKPETHBIX [PAUMepax).

O6mas xapaKkTepucTHKa yueOHoro npeamera «buoJiorus» )

VuebHbI npeaMerT «Buosjorusy» pa3BHBAeT NPEJCTABICHHUS O [I03HABAEMOCTH JKHBOH
IIPHPOZBI W METONAX €& MO3HAHHS, OH MO3BONSET COPMUPOBATH CHCTEMY HAy9HBIX 3HAHHH O
JKUBBIX CUCTEMAX, YMEHHS UX I0JIy4aTh, IPUCBANBATE U IPUMEHSTH B KU3HEHHBIX CUTYalHAX .
Buonoruueckas noArotoBka obecreyuBaeT NOHMMAaHHE OOYYAIOIMMMUCS HAyYHBIX IPUHIKIIOB
YeIOBEYECKON JIEATENHHOCTH B IPHPOJE, 3aKJIaJBBAacT OCHOBBI SKOJOIMYECKOH KyJIbTYpEL,
37I0POBOTO 00pa3a KU3HH .

Lenamu uzyyerus 6u01021uN Ha YPOBHE OCHOBHOIO 00IIEro 00pasoBaHus sBILIOTCS:

GopmupoBaHHEe CHCTEMBI 3HAHWH O TpH3HAKaX M Ipoleccax JKU3HEAEATENbHOCTH
OHOIOrUYECKHX CHCTEM PA3HOTO YPOBHS OpraHU3alliH,
fite (hOPMHPOBAHUE CHUCTEMBl 3HAHMH 00 OCOOEHHOCTAX CTPOCHHUS, KH3HEAEATEIBHOCTH
OpraHu3Ma 4elloBeKa, YC/IOBUSIX COXPAHEHHUS €T0 3[J0POBE;
— (hOpMHUpPOBAHKME YMEHMH NPHUMEHSTH METONB! OMOJIOrMYECKOM HAayKW Uil H3YHCHUS
ﬁnonomqecmx CHCTEM, B TOM YHCIIE X OpraHu3Ma 4eloBeKa;
q)opmuposaﬁﬁe YMEHHUH HCIO0NB30BaTh MHPOPMALIHIO O COBPEMEHHBIX JOCTIKCHUAX B
obmact Ouonormm ams  OOBACHEHWS TPOLECCOB W SBIEHWH JKMBOH MpPUPOIOBI U
JKU3HE/ICATEIEHOCTH COOCTBEHHOIO OpraHu3Ma;

* (popmupoBaHue ymMeHHH OOBSCHATH poJib OHOJOTHHM B NPaKTHMUYECKOH NEATENBHOCTH
JIIOMEH, 3HaYeHHe OHONOIMYECKOro pasHo- oOpasus Ui coXpaHeHus OUOCHEpbl, MOCIEACTBUS
JeATENBHOCTH YeJIOBEKa B IPHPOJIE;

(GopmMupoBaHHE SKONOTHYECKONW KyNbTYpHI B ILEISIX COXPaHEHHS COOCTBEHHOIO
3JI0POBBS H OXPAHbI OKPYIKAIOIIEH CPEIBI .
- Hocmuncenue yeneil obecneyusaemen peweniem cieoyroujux 3ANAY:
~ * mnpuoOpeTeHne 3HaHui o0ydarolMMHCH O JKMBOH Ipupone, 3aKOHOMEPHOCTSX
CTPOEHHSI, JKH3HEIEATENBHOCTH M Cpefoobpasyromell poiu OpraHu3MOB, 4YeJOBeKe Kak
OuoconuamEHOM ™ cymecme 0 ponu OMONOrMYECKOH HAayKH B NPaKTHYECKOH JIEATEITHHOCTH
moneH; :

° OBJIAZICHNE YMEHHSAMH [IPOBOUTEL MCCIEIOBAHHSA C HCIIOJIb30BAaHHEM OMOIOrHYECKOTo
oﬁopynoaaﬂnﬂ u Hab/IOIEHNS 33 COCTOSIHHEM COOCTBEHHOTO OPraHu3Ma;

e OCBOGHHE npuéMOB  paboTel ¢ Owmosnormueckod wuH(OpManuel, BTOM YHCIE O
COBpCMGHHBIX JOCTHKEHAAX B 061aCTH GHOTOTHHE, 6€ AHATH3 M KPHTHUECKOE OllEHUBAHNE;

° BOCOHTAHHE OWONOTHYECKM M OKOJOTHYECKH TI'PaMOTHOH JHYHOCTH, TOTOBOM K

coxpaHeHmo coﬁcmeﬁﬂoro 3[I0POBbS ¥ OXPaHBI OKPYIKAFOLIEH CPEIbI.

@’l

._‘Mecm yuebHoro npeamera «buosiorus» B yueGHOM niaHe
"B 00pa3oBaTenbHON MpoOrpaMMe IIpeiCTaBIeHb! crepyronpe pasgens: 1. MeTonsl
uccneioBaHuit B 0nonoruu. 2. boraauka. 3. 3oos0rus. 4. AHaToMus U (PUIHONOTHS Y€IOBEKA. 5.
[uronorua. 6. I'emernka. 7. Dkomorus. [anusle pasfaensl BHIGpaHbl ¢ y4éToM Hambojee
IUPOKHX BO3MONKHOCTEH 110 NpuMeHeHuio obopynoBanus meHTpa «Touka pocray kak IUis
IpOBE/eHHs TabopaToOpHEIX paboT, TaK U I AeMOHCTPAMOHHOr0 KcnepumenTa. Kpome Toro,
NIEPEHUCIICHHBIC Pa3/ielbl 001aJal0T HauOOIBIIUM TOTEHIIHAIIOM [IJIsl OPraHH3aLUH IPOEKTHOM U
HCCIENOBATENIbCKON  JlesiTenbHOCTH — ofydaromuxes.  buonormueckoe — HaGmoieHHe W
SKCTIEPIMEHT HIPOBOATCS B HOPME NaGOPATOPHEIX H IEMOHCTPALHUIL.
,HEMOHCTpaHHOHHBIH SKCIIEPHMEHT MPOBOIUTCS B CIEAYIOIIMX CIIydasX:
"1, Mmeromieecs B HAHYME KONHYECTBO NPUGOPOR ¥ HMH(MPOBBIX IATIHKOB HE [O3BOJSLET
OpraHu30BaTh MHAUBHAYAILHYIO, APHYIO WITH TPYIIHOBYIO 1abopaTopHyIo paboTy;
2. IKCIIEPUMEHT HMEeT HeGONBIIYI0 MPOJOKMTENBHOCTE M CIOKHOCTh M BXOIHT B

CTPYKTYPY YpOKa, |

bt



Jlns w3ydenuss mpeamera «Bmomorus» Ha JTane OCHOBHOTO obmiero obOpa3zoBaHuL
OTBOIUTCS 280 . uacos: 5 Kmacc — 35 uaco; 6 kmacc — 35 yacos; 7 kmacc — 70 4acos; 8
xace — 70 gacos; 9 wiacc — 70 wacoB. JanHas oGpazoBaTenbHas MporpamMma 00ecre HBacT
CO3HATENLHOE YCBOGHHE YUAIIMMHUCS BAYKHEHIIMX GHOIOTMYECKHUX OHATHH, 3aKOHOB H TEOPHIl,
GopMuUpyeT TpencTaBieHne O pod OHOJNOTHM B MO3HAHWM JKMBOTO MHpPA H B JKU3HHA YCIIOBEKA.
OcHOBHOE BHUMAaHHE YIEIIETCs CYLIHOCTH OHOJOrHUECKUX ABJIEHHMIA, TPOLIECCOB U METOIAM HX
m3ydenus. CTpyKTypa Mpe[CTABIEHHBIX B JAHHOM METOJMYECKOM I0COOUHM ILTAHOB yPOKOB H
nabopaTOpHEIX paboT OTpaXkaeTcst MOCIENOBATENLHOCTE U3YUeHHUs B COMepyKaHus OMONOrUH B
5—9 xmaccax. B 5—7 kmaccax yuamuecs y3HaArOT, YeM JKHMBad IpUpOAd OT/IHHAcTCHd OT
HEXUBOI; MOTy4aroT o0IIie MpeICcTaBIeHHs O CTPYKType OMOIOTHYECKOH HAYKH, €€ HCTOPUM U
METOIaX MCCNENOBAHMs, LAPCTBAX JKUBBIX OPraHU3MOB, cpefax oOMTaHMsS OpraHH3MOB,
HPaBCTBEHHBIX HOpPMax M IIPUHLUNAX OTHOIICHHUS K IIPUPOJE. Y YallHecs MOJIy4aroT CBEIEHH O
KJIETKE, TKaHAX U OpraHax, O MpoIeccax KUIHEeNEeSTEIbHOCTH OPTraHU3MOB, 00 yCIOBHAX JKH3HH
1 pasHooOpa3uu JKUBOH IPUPOJIBL, & TAKKE O CTPOSHUH, JKU3HENCATEIHOCTH H MHOr000Opasuu
Oaxrepuit, rpuboB, pactenuit u KUBOTHEIX. OCHOBHOE COZiepiKaHKE Kypca 8 Kiacca HalpaBlIeHo
Ha (opMUpOBaHHE y 00yUAFONMXCs SHAHHM M YMEHHH B 00J1aCTH OCHOB aHATOMUM, (PU3HOJIOTUH
¥ THTMEHB] YeNOBeKa, pealn3aliy YCTaHOBOK Ha 310poBBIM 00pa3 jusHu. Cojxepikanue Kypca
OPMEHTUPOBAHO Ha YIIyOJEHME M DacUIMpEeHWE 3HaHUM, 00yJarolUXCs O MpPOSIBICHMU B
OpraHu3Me 4eJIOBEKAa OCHOBHBIX JKM3HEHHBIX CBOICTB, NEpPBOHAYAIbHBIE IPEACTABICHUS O
KOTOPBIX OblMM momiydeHsl B 5—7 kiaccax. OCHOBHOe coziepkaHue Kypca Omomoruu 9 kimacca
MOCBALIEHO ocHoBaM ofmieit Gumonorsu. OnHO HampaBieHO Ha 0000IIeHHE OOIIMPHBIX
(pakTHUeCcKMX 3HAHWH W CIEUHANBHBIX [PAKTHYECKHX YMEHHH, CHOPMHPOBAHHBIX B
NpPEeabImyIuX Kjlaccax, TeCHO CBA3aHO C pa3BUTHEM OWOJIOTMYECKOM HAykKd B TEIOM H
XapakTepu3yeT COBPeMEHHBLIH ypoBeHb €€ pasputHd. OIHUM M3 OCHOBHBIX IPUHIHIIOB
MOCTPOGHUSI TIPOrpaMMBl SBIAETCS MPHUHIMI JOCTYNHOCTH. OKCIIEPUMEHTAIIBHBIE JaHHBIC,
MONYyYCHHbIE YYAIMMUCS TP BBINOJHEHHM KOJTMYECTBEHHBIX OIBITOB, MO3BOJISIOT ydYaluMCs
CaMOCTOSITEIBHO J€1aTh BBIBOIBI, BBIABIATH 3akoHOMepHOCTH. llomxonel, 3anoKeHHBIE B
COAEpKaHue MPOrpaMMbI Kypca, CO31al0T HeoOXOAWUMBIE YCIOBHS U CUCTEMHOIO YCBOCHHS
yJaluMUCs OCHOB HAyKH. I/ 00eCleyeHns pa3sBHBAKOIIETO U BOCIHMTHIBAIOIET0 BO3MEHCTBHS
00yuenus Ha JTMYHOCTH ydaimerocs. @opMEUpyeMble 3HAHHS JOJIKHBI CTATh OCHOBOH CHCTEMBI
yOexnenuit KONBHAKA, SIPOM €ro HAYIHOIO0 MEHPOBO33PEHHSL.

Copep:xkanue 00pasoBaHus 10 rogaM o0y4eHUst
(mpakTuueckas 4acTh yuebHOro COZlepIKAHUS npeaMeTa ycuneHa
MaTepHalibHOTeXHHYeCKoi 0aszoif mentpa «Touka poctay / JETCKOr0o  TEXHOMAapKa

«KBaHTOpHYM», HCIONB3yeMOTO ISl pealu3alldy 00pa30BaTENBHBIX NPOTPAMM B paMKax
npenosaBaHus OHOIOTHH).

5 KJIACC 2024-2025 YYEBFHBIH I'OJl

1. Omauuue neueozo om Hedxcueozo. (5 uacos).

Metonpl u3yueHMS JKMBBIX OpPraHH3MOB: HaGMIOEHHE, HM3MEPEHHE, 3KCIEPHMEHT.
IIpasuia paboTel ¢ Guonorunyeckumu mpuGopaMu 1 HHCTpYMeHTaMH. OTIHYATENbHbIE IPU3HAKHA
JKHBBIX OpraHu3mMoB. OCOOEHHOCTH XHMHYECKOT0 COCTABA KMBBIX OPraHM3MOB: OPraHUYECKHe U
HEOPraHH4YECKHe BEIIECTBA; X poib B opraHuzMe. OOMEH BeLIeCTB U IIPEBpAIlEHHE SHEPTUH —
MPH3HAK JKUBBIX OpraHu3MoB. PocT m pasBuTHe opranu3MoB. Pasmuoxenue. Pa3npakuMocTb.
HacitenicteeHHOCTD M M3MEHYMBOCTS — CBOMCTBA OpraHm3MoB. BHONOrHS Kak Hayka. MeTombl
M3YUCHHS JKHBBIX OPraHu3MOB: HabIIOJeHHe, H3MEPEHHE, SKCIIEPUMEHT.

2. Knemounoe cmpoenue opzanuzmos. (5 uacog).

Kierka — 0CHOBa CTPOCHHS ¥ KU3HEIEATENHHOCTH OPraHu3MOB. MHOT006pasHe KIETOK.
Crpoerue wimeTki: smpo, KIeTouHas 06ONOuKA, TNa3MATHUYeCKas MeMOpaHa, MHUTOIIIA3MA,
[IaCTH/IBl, MHUTOXOHZIPUY, BaKyond. XpOMOCOMBL YCTPOMCTBO YBETHUHTENHHBIX MPUOOPOB H
nmpaBuna pabotel ¢ umu. [Ipurotorienue muxpornpenapatos. V3yuenue KIeTOK pacTeHuil U
JKMBOTHBIX Ha MHUKpOTpenaparax W uX onucaHue. Knerku, TKaHW W opraHel. Msydenue



OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB. MeTonbl H3y4YEHHsS JKHUBBIX OPraHU3MOB:
HaOJIFOeHHe, H3MEPEeHHEe, IKCIIEPUMEHT.

Jabopamopnuie 1 npakmuyecxue padomol

1. 3HAKOMCTBO ¢ MHKPOCKOIIOM.

2. PaccmatpuBaH#e O MHKPOCKOIIOM IIY3bIPHKOB BO3YXa.

3. PaccmarpuBaHHe NOJ MHKPOCKOIIOM KJIETOK OIHOKJIETOYHBEIX W MHOIOKJIETOYHBIX
OpPraHu3MOB.

Onbimol, 6bINONHSEMBIE 6 OOMAULHUX YCLOGUAX

Bripamueanue niieceru Ha xede.

3. ZKuznedeamensHocmp opzanumos.(25 4acos).

Poct u pasBuTHe opraHm3MoB. Pa3smHOMKeHHEe OpraHu3moB. becronoe H I0I0BOE
pasmuokenue. [lonossie knetku. OmnonorBoperue. M3ydeHue OpraHoB IIBETKOBOTO PACTEHHS.
BereraruBHOe pasMHOMKEHHE KOMHATHBIX pacTeHuH. [Iponecchl KU3HEEITENBHOCTH PACTEHUHN:
nutanue, (ortocunTes. Ilutamme O>KUBOTHBIX. [IpHCIIOCOONEHMS JKMBBIX OPraHU3MOB K
PasnmHYHbIM cpedam oOuTaHMs. B3auMOCBS3b OpraHH3MOB H OKpY)Karomei cpempl. Poib
MUTaHUs; TPAHCIIOPTA BEIIECTB, YIATEHUS MPOAYKTOB 0OMEHA B JKU3HENEATENHLHOCTH KIETKH U
opraiusma. OCOOEHHOCTM XMMHYECKOTO COCTaBA JKMBBIX OPraHM3MOB: HEOPraHHYECKHE U
OpraHMvecKHe BeIecTBa, HX poib B opranusMme. [Ipoiecchl )Ku3HEIeSTeTPHOCTH OPraHUu3MOB.
Perysisiina npoueccos jxusuenestensaocTH. OGMEH BEIIECTB W MPEBpAIEHHE SHEPrHH —
NPH3HAK JKUBBIX OpranusMos. [Inmessie cBa3u B skocucteme. Cpefla — HCTOYHUK BEINECTB U
SHepryK. Ponb Jpixanus B JKU3HENESTENLHOCTH KIETKM X OpraHu3Ma. MeTo/Ibl H3yYeH s KUBBIX
OPraHiM3MOB: HAGIIO CHIE, U3MEpeHHe, SKCIePHMEHT.

-Jlabopamopnvie u npaxmuseckue pabomot

1. Usyuenne crpoenus cemenu (aconu (ropoxa).

2. PaccmaTpriBanue KOpHEN pacTeHumil.

3. VX011 '3a KOMHATHEIMY PAaCTEHUSMY W aKBADHYMHBIMH PHIOKAMH.

4. HaGmiozieaue 3a pacxoioM BOJIBI i 3NIEKTPOIHEPIHHY B IIKOTIE.

Onbimol, 6b1noIHACMbBIE 8 QOMAULHUX YCLOGUAX

1. M3yyeniie ucnapeHus BOAB! TUCTHIMH.
~2. Vsydenue HampaBlIeHus pocTa KOPHS.

6 KIIACC 2024-2025 VIEEHBIH IO
Haylg_;__ll 0 pacTenusx — Goranuxa. (69)

“TloHsiTHe GUONOIUH KaK HAYKH, YTO TAKOE «LIapCTBOY, KH3HEHHEIE (OPMEBI PACTEHHH,
OoTaHKKa Kak Hayka O PACTEHHSX, UKOPACTYIIHE, KyJIBTYpHBIE, [EKOPAaTUBHBIE, KOPMOBEIE,
nexapeTBeHHbIE PACTCHUS, I'GHEPATHBHBIE H BETCTATHBHBIE OpraHel, BBICIIME H HH3IIHE
PAaCTCHUA, CIIOPOBEIC, IBETKOBEIE, CEMEHHBIE pacTeHus, opraH. [lonsrue u3HeHHOH (HOpMBI
pacTeHwmii; }I{PI3H8HHLIG (bopmbI pacTeHuii: nepeBo, KycTapHUK, KycTapHHYEK, HOTYKyCTApHHK,
Tpasa. KieTka kaKk OCHOBHAs CTPYKTYPHAS €IMHHUI[A PACTEHHSL. CtpoeHue pacTUTENBHON KIECTKH:
KJIETOYHAs CTEHKa, SOp0, HHMTOIUIa3Ma, BaKyOJH, IUIACTHABL JKU3HENeSTeIbHOCTh KIIETKH.
Henenne knetiu. Knetka xax xusas cucrema. OCOGEHHOCTH PacTHTEBHOH KiIeTkH. [TOHATHE 0
TKaHHU. pacTeHuil; . Buijisl TkaHeit: OCHOBHasl, IOKPOBHAI, IPOBOJAAIIAs, MeXaHHdeckast. [IpruurHbl
HOHBJ‘IGHHEF TKaHEH. PacTenHe Kak LeOCTHBIH JKHBOM OpPraHW3M, COCTOSANIHEH H3 KICTOK M
Tkanel. Cems KaK opraH pasMHOXeHHs pacTeHHH. CTpoeHHe CeMeHH: KOXKypa, 3apOblIL,
SHIOCHEPM, CEMALOMH. Crpoenue 3apofbiina pacTeHus. JIByIOIBHBIE B OMHONOJBHbIE pacTeHwus.
HpOpaC'laHHe cemsH. IIpopoctox, ocobennocTr ero cTpoenus. 3HaueHHe CeMSH B IIPUPOLIE U
KU3HU qenosefca "3HaueHNe BOIEL U BO3/yXa Uit IPOPACTaHUs CeMSH. 3aacHble MUTATENbHEIE

BEILECTRA cemem;i_l Temmneparypusie ycnosus npopacTtanus cemsaH. Pons ceeta. Cpoku nocesa
CeMsiH. '

Opransi pacrenwmii. (6 4)

THITE KOPHEBBIX cuctem pacrenuit. Ctpoenue KOPHS — 30HBI KOPHS: KOHYC HAapacTaHus,

BCAChIBAHHS, IPOBEACHHS, NeEHUs, pocTa. PocT kopHs, reoTponusm. Bunonsmenenus KopHei.
3Haqefme KOpHE# B IpHpOIE.
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MoGer xax cnoxsas cuctema. Crpoenue mobera. Crtpoenme modvex. BererartuBHad,
BeTouHas (reHepaTHBHAs) [OYKH. PasBUTHE M POCT TODEroB M3 IOHCK. [Ipuimunka u
NacHHKOBAHNAE. Crnsinue no4Ky.

BHelHee CTpOCHHE JHCTA. BuyTpeHHee CTpoeHUe NHCTa. THIbI KUIKOBAHMS JHCTHEB.
CTpoeH_ue u QYHKOME YCTBHI. 3HAYeHWE JUCTA /IS PACTCHHA: (poTOCHHTE3, HCIIAPEHHE,
raaooﬁmeﬂ Jluctonaz, ero poib B JKU3HU PACTEHHS. Bupou3meHeHus JIHCTHEB.

“‘Buemmnee ‘crpoenue crebns. Tumsl crebneil. BryTpentee cTpoeHHE crebuiss. QyHKIUH
crebisi. Bunonsmenerys cTebns y HaA3eMHBIX U I0J3EMHBIX OOETOB.

‘1[BeTOK K&K BHIOM3MEHEHHBIH YKOPOUEHHBIH MOOET, Pa3sBUBAOLIMIICS U3 TEHEPATHBHOM
nouxy. CTpoeHne 1BeTKa. Pojib 1[BeTKa B KM3HH pacTeHHs. 3HAYeHME IECTHKa W THITHHOK B
userke. ComBerust, uX pasHoobpasue. I{peTerue 1 onbuUleHne pacTeHuid. OmbUICHAE Kak yCloBHE
omIomoTBOpeHus. Tumbl onbiienns (MepekpeCcTHOE M caMoomnbLIeHHE). [lepeHoCTnKY MBUIBLBL.
Berpoonsinenue. .

.,+;Ctpoenue mnona. PasnooGpasue monos. [[BeTKOBBIE (TIOKPHITOCEMEHHBIC) PACTEHHS.
PacnipocTpanenue miojioB U ceMsiH. 3Ha4eHHUE II0I0B B IPUPOJIE M JKU3HH HEIOBCKA.
Ocﬂqj%.}lme NPOoIecchi JKU3HENEATENLHOCTH pacTenni. (6 9)

Bona 1{&1{ HeoOXOIHMOe yCIOBME MUHEPATBHOrO (MOYBEHHOro) muTanus. V3BinedeHnue
paCTEHH‘eM Y3 TOYBBI PACTBOPEHHBIX B 'BOJAE MHHEPATLHBIX coJleH. DyHKIHS KOPHEBBIX
BOJOCKOB. IlepeMenieHne BOALI M MHHEDAIBHBIX BEMIECTB IO PACTEHMIO. 3HAYEHHE
MHﬁ&pﬂﬂBHOFO (mouyBeHHOro) nuTaHus. THUObel YOOOpPEeHMH M HMX pOJIb B JKH3HM PacTCHUS.
DKONOTHIECKHE TPYIITBI PACTEHMH 110 OTHOIIEHHIO K BOJe Y CIIOBHS 00pa30BaHys OPraHIecKux
BEIIECTE B PACTEHMH. 3eNéHBIe pacTeHus — aBToTpodsl. [eTeporpobl Kak IOTPEOUTENH
TOTOBBIX OpPraHMYeCKHX BEIECTB. 3HaueHue (HOTOCHHTE3a B IpHpPOJE Poib ABIXaHUS B XKHU3HU
pacrenuii. CpaBHUTENbHAS XapaKTEPHCTHKA I[IPOLECCOB [bIXaHHs M (OTOCHHTE3A. Obmen
BEILIECTB B OPraHM3Me KaK BaKHEHINWM MpHU3HAK JXKU3HU. B3amMOCBA3b MPOLECCOB JBIXaHUA U
oTtocuHTe3a PasMHOKEHHE KaK HEOOXOAMMOE CBOKMCTBO JKH3HU. THITBI PA3MHOKEHHUS: becnonoe
u monosoe. becrionoe pasMHOKEHHE — BEreTaTUBHOE M PA3MHOMKEHHE CTIOPAMH. ['naBuas
0COBEHHOCTH MONOBOrO pasMHOYKerHus. OCOOEHHOCTH OITOIOTBOPEHUS Y IBETKOBBIX PACTCHHH.
,HBOHHoe omonoTBopenue. JlocTmkenuss —oredectenHoro ya€moro C.I.  Hasammna
Xapameprle YEPTHI [POLECCOB POCTA M PA3BHTHS PACTCHHH. Otanel MHIABHIYAIBHOTO
pasBUTHA paCTGHHH 3aBHCUMOCTE TPOLIECCOB POCTA M PA3BUTUS OT YCIOBHH Cpe/ibl OOMTAHHUS.
Hepnolmtmocn IpOTEKaHMWs JKU3HEHHBIX mporeccoB. CyToOYHBIE W CE30HHBIE PHTMBL
DKonoruyeckne  (GakTopel: abHOTHYecKHe, OMOTHUECKHE, AHTPOIIOTEHHBIE, HX BIHMIHHE HA
KU3HEESITENEHOCTh PACTEHUMA.

- 'MHuoroo6pasue U pa3sBHTHE PACTHTEIbHOI0 MHPA.

(104)

IpoucxoxaeHde Ha3BaHuil OTHENLHLIX pacTenuii. Knaccupukanus pactenud. Bui kax
enquHuNa xnaccupukanmu. Haspamue Bupma. I'pymnel napctBa Pactenus. Ponb cucTeMaTuk B
U3YUEHUHU pacTeHuit

O6mas xapaxtepuctuka. CTpoeHne, pasMHOXeHHe Bomopocieil. Pasnoobpasue
Bogopociet. Otnensr: 3enémsie, Kpacubie, bypbie Bomopocid. 3HaueHHe BOJOPOCIEH B
npuposie. Mcnons3oBanue Bomopociedf uemoBekoM MOXOBHIHBIE, XapAKTEPHBIE HEPThI
crpoenus. Kiaccer: [leuénounuku wu JlucTocTeGenbHbIe, HX OTIHYMTENBHBIE YEPTHL
Pasmuosxenue (Becrionoe u MOJTOBOE) U Pa3sBUTHE MOXOBMIHBIX. MOXOBHIHBIE KaK CIIOPOBBIE
pacTeHus. 3HaueHUe MXOB B MIPUPOJIE U KU3HK deroBeka. MoxoBuanble 3abalikaibCKoro Kpas.

XapaxkTepHbie uEpThl BBICHIHX CIIOPOBBIX pacTeHH#. UYepenoBaHWEe IOJIIOBOTO M
Oecnonoro pazMHOKeHNs B nuKIIe pasButis. O0las xapakTepucThKa oTAenoB: [InayHoBHIHEIE,
Xpomepunnele, [lanopoTHUKOBHAHEIE, MX 3HA4YeHHE B TMPHUPOJE U IKM3HH HeIOBEKa.
[Ipencrasutenu, Tpou3pacTarolIye Ha TEPPUTOPHH 3a6aliKaIbCKOro Kpas.

OOmias XapakTepuCTUKa TOJOCEMEHHBIX. PacceneHne roJOCEMEHHBIX 110 MOBEPXHOCTH
3emnu. OOpa3oBaHHE CeMsSH Kak CBHIETENLCTBO 0Ojieeé BBICOKOTO YDPOBHS pPa3BHTHA

TONIOCEMEHHEIX TI0 CPaBHEHHIO €O CrmopoBbMH. (cODEHHOCTH CTpOSHHS U Pa3BUTHA



npencraButeneil knacca XBOHHBIE. [ol0ceMEHHBIE HA TeppUTOpHU 3abalKanbCKoro Kpad. Hx
3HAUEHME B IPUPOJIE U KU3HU Ue/loBeKa

OCOBeHHOCTH CTPOSHHS, pasMHOXKeHHst ¥ pasputis. CpaBHUTEIbHAS XapakTepuCcTHKa
MOKPHITOCEMEHHEIX U TONOCEMEHHBIX pacTeHmit. boiee BBICOKMI YpOBEHB DPa3sBHTHUA
HOKPBITOCEMEHHBIX 110 CPaBHEHHIO C TOJIOCEMEHHBIMH, JIyHIIad MPUCTIOCOONEHHOCTD K
pasTMYHBIM  YCIOBHAM  OKpyxamomeif cpempl.  PasHooOpasue — JKM3HEHHBIX hopm
OKPHITOCEMEHHBIX. XapakTeprucTuka KiaccoB JIBynonbubie 1 OMHOTOIBHBIE PACTCHHS, HX POJIb
B NIPUpOJIe U Ku3HK desoBeka. OXpaHa pelkuX W HCHe3aromuX BUTIOB

O6mas xapaktepuctika. CemelcrBa: PosomBeTHbIE, MortbsuibkoBele, KpecTouBeTHEIE,
[acnénossie, CioxHONBETHBE. OTIHIATENLHEIE IPU3HAKY CeMelCTB. 3Ha4YCHHe B IIPUPOAC U
Ku3HY yeiioBeka. CenbeKoX03sHCTBEHHBIE KYIBTYPBI

O6mas xapaktepuctuka. Cemeifctpa: Jluneitusie, JIykoBrle, 3maku. OTNHYATETHHBIC
NpusHaky. 3HaueHWe B I[PUPOJE, JKM3HM ueloBeKka. ['OTOBHOCTH K Iepexomy K
caM000pa30BaHHI0 HA OCHOBE YueOHO-TIO3HABATENBHOR MOTHBAIMM B XOAe pabOThl Hal
npoextoM. DOPMHPOBAHHE CIIOCOGHOCTH K CAMOPA3BUTHIO, JTMYHOCTHBIX MPEACTABICHHME O
[IEHHOCTH MPUPObL. VICKIIOYUTENbHAS POJIb 3/1aKOBBIX PACTEHHN

TTorstre 06 3BOmMONMH XuBOro mumpa. [lepseie oburarenu 3emin. Mcropust pasBUTHA
PACTHTENIBHOr0 MUpa. BEIXOI pacTeHuil Ha Cymry. XapakTepHbIe YePThl MPUCIOCOOICHHOCTH K
HazeMHOMY 06pa3sy xwu3nu. H.J. Basunos 0 pesyiabTaTax 3BOJIOLNHE PaCTEHUH, HarpasIseMon
yenoBekoMm. OxpaHa peiIkhX 1 HCUe3aroIIHX BHIOB.

VICTOpYS! TIPOUCXOKICHHS KyTbTYPHBIX PACTEHUH. 3HAYEHHE HCKYCCTBEHHOrO 0TOOpa U
ceneximu. OcoGEHHOCTH KyIbTYPHBIX pacTeHmil. LIeHTphI WX HPOHMCXOXAeHHUs. PaccencHue
pactenuii. CopHbIE pacTeHHs, HUX 3Ha4deHue. IIpefcTaBHTENH KyJIbTYPHBIX pacTeHHH
3abaiikanps.

Tapsr Craporo Caera (mimeHuIla, POXb, KalycTa, BuHoOrpaf, 6anan) u HoBoro CgeTta
(xaprodens, ToMaT, ThiKRa). MICTOpHS ¥ HEHTPHI WX TOSBICHUS. 3HAUEHHE PACTEHUM B JKHU3HH
qeoBeKa.

ITpupopusie coobimecTsa. (3 1)

[loHATHE O HpHpOZHOM coobmiecTBe (6uoreomenose, skocucteme). B.H. Cykau€s o
CTPYKTYpE TPUPOIHOrO coo0mecTBa U (HYHKIHOHATBHOM YUaCTHU XKUBBIX OPraHU3MOB B HEM.
KpyroropoT BeliecTs ¥ MOTOK 3HEPruM Kak TJIaBHOE YCJIOBHE CYIICCTBOBaHMS IIPHUPOIHOTO
coobmectsa. COBOKYIIHOCTE JKMBOTO HACENEHHS IPUPOIHOTO coobiuecTBa (6HONEH03). Y CIOBHS
cpenpl oOuTanus (6uotom). Pone pacTenuit B IpUPONHEIX COOOIIECTBAX.

* SIpycHOE CTpOGHME TIPHPOIHOrO COOOMIECTBA — HAA3EMHOE M IOJ3EMHOE. YCIIOBHSA
obutanus pacrenuii B Ouoreorenose. Muoroobpasue Gopm KHUBBIX OPraHA3MOB KaK CJIEICTBHE
SPYCHOT'O CTPOCHHS PUPOIHBIX COOOIECTR

[TonsiTue 0 cMeHe NpupoaHBIX coobmecTB. [IprurHbl CMEHBI: BHYTPEHHHE U BHEITHHUE.
EcTecTBeHHBIE U KyJILTYPHEIE IPUPOJIHEIE COOOIIECTRA, X 0COOCHHOCTH H PoIb B brochepe.

. HeoGxo1uMOoCTh MEpOTIPHSATHIA 110 COXPAHSHHIO IPHPOTHBIX COOOIIECTB.

3axpenaenue. (4 49)

IMosropenue marepuana: I'nasa 1- Hayka o pacTeHusix — OoTanmka; ['7aBa 2- oprasl
pacteHuii; ['masa 3 — OCHOBHBIE IIPOIECCHI JKH3HENESTEIBHOCTH DPaCTEHHH, ['maBa 4 -
MHOT000pasue U pasBUTHE PACTUTEIBHOrO MUPa; ['J1aBa 5 — Iprpo/HBIe COODIIECTBA.
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3oonozusa — nayka o xcusommuslx. (5 4)

3oomorus — cHCTeMa HayK O JKHBOTHBIX. Mopdomorus, anaTomus, (GU3HONOTHS,
9KONOTHS, mnaneoHTonorusd, stoynorus. CXOACTBO W pas3iM4Me JKMBOTHBIX M paCTCHHUIL.
PaszHooOpasue 1 3Ha4eHHE JKUBOTHBIX B IIPUPOJIE U JKH3HH HEJIOBEKa

Mecta  obuTaHus;  XWINHWYECTBO,  MAapasMTU3M,  KOHKYPEHIHs,  CHMOuMO3,
PAacTUTE/LHOSIIHEIE, XUINHBIE JKHBOTHBIE, TAjaicesbl; MapasdT M XO3SHH; OHOIEHO3,
9KOCHCTEMA, MHIIEBLIE CBA3H, TIPOJYIEHTEL, KOHCYMEHTE], PE/YLIEHTE; KPYyTOBOPOT BEIIECTB.



'”Knaccn’@imcauﬁﬂ, CHCTEMATHYECKHE TPYIIBL: I1apCTBO, THIL, KJlAcc, OTpAL, ceMelicTBO,
POJI, BHL, TOTY AN, apeat. }

KpacHas KHWra, 3alOBEIHHK, OXpaHa JKHBOTHBIX, IPAMOE M KOCBEHHOS BO3JICHCTBHE
yenoBeKa Ha MPUPOIY. o

TTpoucX o IEH e 300I0THH KaK HAyKH. [ TaBHBIE MEPBOOTKPRIBATENH. Pojib SKCIENMIIHH
B M3y4eHWH JKHBOTHOrO Mupa. Baxueiiiue sTalbl pa3sBUTHA HAYKH 300JI0THH B Poccumn.

Cmipoenue mena ycugomusix (4 4). )

- Krerka, MemGpaHa, UTOIUIa3Ma, BaKyollb, AP0, XPOMOCOMA, OPTaHOMBL, KJICTOTHEIM
IEeHTp. - :

"TxauW: SOUTENWANBHBIE, COSJMHHUTENbHBIE, MBIIIEYHBIE, HEPBHBIC, XPSAIM, KOCTH,
CYXOJKHIIHS, CBSI3H, KPOBb; [NIa[Kasi MbIIIEYHas TKaHb, OMEPEYHO-TON0CATAS MBIIIETHAST TKAHD,
HEUPOH.

Oprasel, CUCTEMBI OPraHOB; ONOPHO-IBUraTeNbHAS, NbIXaTeNbHAs, MUIICBAPUTCIIbHA,
KPOBEHOCHAs!, BBIICTHTENbHAS, HEPBHAS, OHIOKPHHHAS, TONOBa; Pe(IEKCHL: 6e3yCIOBHBIN,
YCIOBHBIH; HHCTHHKT, CUMMETPHS: JIy4eBas, JIByCTOPOHHSIS.

~ Hoouapcmeo fpocmeiiniue (5 4).

Tloanapctso [pocretimue; 0THOKIETOUHbIE, KOJIOHAANBHEIE, OPTAHH3MBIL; ame0Oa mpoTei;
KJIETKa — CaMOCTOSTENbHBIA OPraHu3M; MUTOILIa3Ma; JOKHOHOXKKA, COKPATUTEIbHAs BaKyOllb,
pasMHOKeHue Oecronoe; HCTa; pasapaKUMOCTb.

JKryTukoHOCIbI;, GasaibHOe TeNblle, KIETOUHBIA POT; COKpaTHTENbHas BaKyOlb, AP0,
XJIOpOTIIACTE], MHINEBAPHTENbHAS BaKyOldb;  aBTOTpPo(HOE M TeTepoTPOdHOE MHTAHKE;
KOJIOHHATbHEIE GOPMEL; TOYEepHHE KOJOHUH; Pa3MHOKEHHE: OECIOI0e U TI0JIOBOE.

PecHMYKH, TPUXOIHCThI, KIETOYHBIH POT, KIETOYHAA TJI0TKa, COKPATUTE/IbHbIEC BAKyOIIH,
Hecrnonoe pazMHOKEHUE, TIONOBO NPOILIECC, KOHBIOTAIIUS.

Crpoenue Tena uH(by30puu Ty(DEIbKH, CTPOEHHE BHYTPEHHUX OpraHoB. llepenBmkenne
Tena uH(py30pud. Peakiius Ha pazipaKeHue.

TuInb! IPOCTERIIMX KHBOTHBIX: CAPKOIOBBIE, XKI'YTHKOHOCIBL, HH(Y30pHH, CIIOPOBUKH U
ap. pocTeitmue-napa3utel. JIpesune npocreiinue. [lucra, 1u3eHTepus, MaIApus, SPATPOIUTEL.

Hoduapcmee Mrozoxknemounvie ycusomuote (3 4).

IToArapcTBO  MHOTOKIETOYHBIX JKMBOTHBIX; THII KHIICYHONONOCTHBIX;  JydeBas
CHMMETpPHS, SKTOZEpMa, OSHTOJEpMa, Me30ries, HepBHAS CeTh; Oe3ycoBHBIH pedexc;
PasapaKiMOCTh; PEreHepalysl; TOYKOBAHUE; Pa3IeIbHONONOCTh; TepMapOIuUT.

YKusuennble GOPMEL, THAPOHIHEIE, TIONUI, Mey3a, KOPALIOBbIE HOMUIIEL, CUU(OHIHbIE
MEY3BL.

“Tun: IThockue yepeu. Kpyzanvie uepeu. Konvuamsie uepsu (6 ).

Tun Iliockde 4uepBM; JBYCTODOHHSAS CHMMETpPHSA, KOXKHO-MYCKYJIBbHBIA MEIIOK;
HAPEHXHUM; [TOTKA, CPEIHss KHINKa, FOJIOBHBIE HEpBHBIC y3IIbl, IIPOJOJbHBIE HEPBHBIE CTBOJIBL,
OpraHbl OCA3aHHS; MYXKCKasi MOJOBas CHCTeMa: CeMEHHMKH, CEMSIPOBOJBI, JKECHCKaAs I10JI0Bas
cHCTeMa: SIMYHUKH, SHIIEBOBI; KiIacc PeCHUYHBIE YEPBH.

Knacc Cocanbuiuky (TpemaTo/isl); kiiace JIeHTOUHBIE YepBH (LECTOMIbL); SHAONAPasUTHI,
MapasuTh3M; UKJI PA3BUTHS; 1aPA3UT; IPOMEKYTOUHBIH X035MH, OKOHYATEIbHBIA X035HH.

Tun Kpyrisie YEepBH; KJIaCC HEMAaTOHbl; THIIOEepMa, KyTHKYJA, KOJKHO-MYCKYJIbHBIHM
MEIIOK; aHATbHOE OTBEPCTHE; HEPBHBIE CTBOJBI; PA3AeIbHOIONOCTb.

Tun Konpsuateie uepsu: kiacc MHOTOMIETHHKOBEIE YepBH;, Kiace ManomeTHHKOBBIC
YEepBH; CErMEHTHI (KOJbLa), BTOpUYHAS IIONOCTh Tena(lenoM), ME30IepMa, THIPOCKENET,
MAPOMOINH, MBIIIEL TOTEPeYHble, MPOAONBHBIE, XHTHHOBBIE 3yOLbI, BBHIIEIHTENbHBIC
TpyOOYKH, HEPBHBIE Y3Iibl, NAPHEIH OPIONIHON HEPBHEIA CTROIL.

Knacc ManoueTuHKoBbIe YEPBH; WETUHKH, KENE3UCThIe KISTKH, MyCKyNIaTypa; TIO0TKa,
MUIIERO 1, 300, MYCKYIBLHBIN JKETy 0K, 3aIHSS KUAIIKA, CBETOUYBCTBUTEIBHBIE KIIETKH.

BHyTpeHHee W BHEIlIHEe CTpOEeHUE Tena THIla KoapuaThie YEPBH Ha IPHUMEPE NOXKIEBOTO

4epBs. 3aKpenieHue yMeHui paboThl ¢ MHKPOCKOIIOM, MHKPOIIpEapaTaMH.
Tun Monmocku (6 u).



Tun Moutrocku, WM MArKoTensle; IBYCTOPOHHEE-CHMMETPUYHBIE, aCUMMETPUYIHBIC,
nepramyTp, T[OJIOBa, HOTA, MAHTHS, MaHTHMHAsS IONOCTh, TepKa, KaOpel; He3aMKHyTasd
KPOBEHOCHAS CHCTEMA; TMYMHKA-TIapyCHHUK. §

Kiracc BproxoHOrHe MOJUIIOCKH, WM YIUTKH: OOJIBIIOH NPYNOBHK, TOJBIM CIH3EHD,
- TOJIOBa, HOTa, MEIIKOBHMIHOE TYJIOBHMINE, MaHTHs, Tepkad, MaHTHHHASA IIOJIOCTh, JeBas I10YKa,
HEPBHBIE Y3JIbI; repMa(pPOIUTHL

Knace JIBycTBOpuathie MOJUIIOCKH; TENO JBYCTOPOHHEe-CHMMETpHYHOE; Omccyc,
CH(OHBI, MYCKYIbI-3aMbIKaTe/H, 3y0bl, 3aMOK; JKHBOTHEIE-(HIBTPATOPEL; XKaOphl, cepale, ABa
Opefcepaus, JKenymodek, rapa IodYeK, TPWM Taphl TaHIUIMEB, HEPBHBIM CTBOJ, MEpIaMyTp,
KEMUYT; THYNHKA-TIaPYCHUK.

Brenrnee u BHyTpeHHee CTpOeHHE TeNa JABYCTBOPYATHIX MOJUIIOCKOB. 3aKpeIlieHHe
yMeHHH paboTel ¢ MHKpOIpenapaTami, 3akperieHHe yMeHu#d paboTel ¢ OHOIOTHYECKHM
PHUCYHKOM.

Knacc I'onoBororne MOJUTIOCKH; POTOBbIE YEIFOCTH, MyCKYIIMCTas TJIOTKA, S3BIK, TepKa,
SJIOBUTEIE CIIOHHBIE JKEJIE3bI, YEPHUIIBHBIM MEIIOK; MO3T; 3aMKHYTas KPOBEHOCHas CHCTEMA,
10JI0BOM aumopdusM, criepmatodopsl.

Tun Ynenucmonozue (7 u).

Knacc pakooOpasueie; jKecTKas KYTHKYJa — NAaHIMpPh, THHBKA; IOJOBOIPYIb, OPIOIIKO,
HOTOUEJIFOCTH, XOJWIIbHBIE HOTHM, KIEIIHW; CMEINaHHas IOJOCTh Tejla, reMonumMa, 3eieHble
XKEJe3bl; OKOJIOTJIOTOYHOE HEPBHOE KOJBIIO, OpIOMIHAS HEPBHAS IENOoYKa; CIO0)KHBIE
(bacerounsle) rasa.

Knacc IlaykooOpasHele; royioBorpyab, OprOIIKO; JIETKHE, TpaxeW, XeJHLEepBL,
HOTOILyIIATbIa, XOJHUIBHBIE HOTH, IIPOCTHIE TJa3KW COCYLIMH pPOTOBOH ammapat; MayTHHHBIE
OoponaBky, nayTHHA; BHEKHIIIEYHOE MHIIEBAPEHHUE, MATBIHTHEBE] COCY/IBL; KOKOH.

- Kimacc Hacexomble; XMTHHOBas KyTHKYJa; I'0JIOBA, IPy/b, OpIOIIKO, CIOKHBIE IIa3a,
MPOCTHIE INA3KHW, MAPA YCHKOB, TPH Haphl HOT, KPHUIbS; HOTH — XOIHIBHEIE, IPhIraTeIbHEIE,
TUIABATENBHEIE, KONATEIBHEIE; JKETYNOK JKeBATCNBHBII; Tpaxew, JbIXANbla; KPOBEHOCHAS
CHCTEMA HE3AMKHYTasi; MaJIbIIUIHEBEI COCY/IBL.

Henonuoe npeppamenne: sifio, nu4uHKa, B3pocioe Hacekomoe (oTpsael CTPEKO3HI,
IIpssmokpeuieie, PaBHOKpbUIBie, KIONBI); MONHOE mpeBpamleHHe: SN0, JTHYMHKA, KyKOJKA,
B3poCioe HACEKOMOE (oTpsizBl Yemyexpouipie, JXectkokpeinsle,  JIBYyKphbIIbIE,
Ilepenonuaroxpeuisie).

ObmecrBenHble HaceKoMble. MeNOHOCHAS Muena, pabouas mnuena, marka, TPYTHU;
TYTOBBIii IENKOTIPSIA; IPeHa, KOKOH, LIEJIK, MEIOBEIH 300HK, MeJl, BOCK, COTHI, Iepra; HHCTHHKT.

Metozget  GoppbBI ¢ BpeIHBIMH — HACEKOMBIME:  (DH3HYECKHE,  XHMHYECKHE,
arpoTeXHUYeCKue, OHOMOrHYEeCKHE.,

Tun Xopoosuie (6 u).

-~ becuepenurie; uepenHble, WIM I[I03BOHOYHBIE; OCEBOH CKeTeT, XOpAa; JHTOIEpMA,
SKTOZAEpMa, ME30[epMa, HepBHas TpyOKka, nuineBaputensHas TpyOKa, riiOTKa, kabepHbIe
OTBEPCTHS, BTOPHYHOPOTHIE, JBYCTOPDOHHE-CHMMETPHYHEIC, AHANBHOE OTBEPCTHE, CEpIIle,
OCS3ATEIbHBIE KNIETKH, CBETOYYBCTBUTENbHbIE TTIA3KH, KAIMIUIAPEI, BBIAETHTEIbHBIE TPYOOUKH;
SIHYHHKH, STHIEKIIETKH, CEMEHHUKHU, CIIEPMATO30HIBI.

Xpsmesbie phIOBL. KOCTHBIE pPBIOBL, BHYTPEHHHMI CKENeT, XpAIl, KOCTh; TIOJOBA,
TYIOBHLIC, XBOCT. KOXa, YeIlys, CIHM3MCTBIE JKE/e3bl; OTBEPCTHS: AHAILHOE, MOYEBOE H
[IOJI0BOC; TIIABHMKM: HENApHBIE U TapHble; OOKOBas JIMHHSA, 4YeIIOCTH, HO3JpH, Iiasa,
BHYTPEHHEE yXO.

[To3BoHOYHNK, pebpa, MO3TOBOIT Yepell, CKeNeT HeNapHBIX ¥ MAPHBIX [IABHHKOB, CKEJET
TIOSICOB, CKENET CBOOOAHOH KOHEYHOCTH; IUTAaBAaTENLHBIA ITy3bIph; ABYXKAMEpPHOE Cepile H3
HPEACEPaHs U XKEITYI0UKOB, TOIOBHOW MO3I: IIEPEIHHMN, IPOMEKYTOUHBIN, CPEIHMII, MO3KEUOK,
IPOJOTOBATRI, CITMHHON MO3T; OYKH, MOYETOUHHKH, MOUEBOI IIY3BIPE.

Pa3nenbHONONbIE SKUBOTHEIE; SHYHUKH, HKPUHKH, MOJIOKH, CEMEHHHKH, CIIEPMATO30H/IEL;
KUBOPOIKACHUE, MUTPALIUSL, HEPECT, HATYII, IPOXOIHBIE PHIOLL.

Xpsiiessie  priGEL (axymsl, ckater); Kocrueie pwi6er: Jlyuenmepsie (Koctuctbie,
Ocetpossle), Jlonacrenepsie (JIBosKObIIATIHE, Kucrenepsre).



PHIGONOBCTBO;  CellbeobpasHble; — AKKIMMATH3aIMa;  PHIOOBOJCTBO  MPYMOBOC,
aKBapHYMHOE.

Knace 3emuosodnsie, unu Ampuouu (4 4).

Knace 3emHoBOmHBIE, Ui AM(UONM; CTpoeHHe CKeleTa 3eMHOBOIHBIX, KPOBEHOCHAT
CHCTeMa, [WUIEBADUTENBHAS, BbLICTUTENbHAS, IbIXaTeNbHAf, HEPBHASL. [TnapareibHas
nepernonka, bapabanHas TIEPEMOHKA, CIIe3HBIE XKENE3BI. 5

[IumieBapuTeNbHAS CHCTEMA: IBEHANLUATHIIEPCTHAS KUIIKA, TOHKUH KUIIEIHUK, TONCTEIH
KUIIEUHUK, KIoaKa;, ra3oo0OMeH: Jerkwe, BIaKHas Ko0)Ka; KPOBEHOCHas CHCTeMma: CEpAIE
TpexKkaMepHoe (Ba MpeJCepns, OJUH JKEIYA0UeK), 1Ba Kpyra KpoBOOOpAIleHHUs, CMEITaHHas
KPOBB; [IOJTyIIapHs IEPEeJIHEr0 MO3ra; XOJIOJHOKPOBHBIE )XUBOTHEIE.

['ofoBOl KU3HEHHBIH I[UKI, OILIETIEHEHHME, pa3BUTHE C IMpPEBpalleHUEeM; CEMEHHHKH,
SIMYHHUKY, HKPHHKH, TON0BacTHKH. OTpsAIBI 3eMHOBOAHEIX: becxBocThle, XBocTarhie, besHOrue;
peresepanusi.

Knacc Hpecmuixaronueca, uin Penmunuu (3 ).

Knacc IIpecmbikaromuecs (wii PenTamyn); ronosa, TYJOBHINE, JBE Naphl KOHEYHOCTCH;
cyxas Koxa, poropas Hemrys; JHHBKA; POTOBBIC HIUTKK; ODOHATENbHBIE OPraHbl, MOJABHKHBIC
BEKH; pEereHepalus; MBIIIEN0K, aTIaHT, SMACTpodeli; OTAENsI CKeeTa: IeHHBIH, TYIOBHINHBII,
KpECTLOBBII, XBOCTOBOH; pedpa, rpyaHas KIEeTKa.

[TumieBapeHye: CIIOHA, OKENYIOYHBIA COK; SAOBUTBIH 3y0, SOOBHUTHIC JKCIE3BL
TEPMOJIOKATOp; IOpTaHb, Tpaxes, OPOHXH; MYIM aOpThl, JIETOYHAs apTepusd, CIHMHHAA aopTa;
MOUeBast KMCIIOTa; KOTTH; CIISTIKA.

Otpsaner:  Amepunsr, 3wven, Kpoxomunsl, Yepenaxu; npo3padHbie pPOTOBBIE BEKH
KOCTHBIN TaHIupb. [IMINEBbIE CBA3YW; MACHCTBIE TYOBI, KOKHBIE JKENe3bl, JOIOIHHTEbHBIH
TEMHBIH [J1a3; APEBHNE PENTH/INE: KOTUIO3aBPEI, THHO3aBPHI, 3BePO3YOBIE; KUBOE HCKOIAEMOE
— raTrTepus.

Knaace Hruyor (8 4).

[locTosHuas TeMieparypa Teina; MUTPAIMK; KIIFOB, HAJKIIIOBLE, IIOIKITIOBbE; KOMYHKOBAs
JKenesa; Mmepbs: KOHTYPHBIE, HYXOBBIE, IYX; CTEpP)KEHb, OYHH, Omaxano, OOpOJKH NEPBOTO U
BTOPOTO HOPSIAKA, KPFOUOUKH,

Cpactanue u THEBMAHHYHOCTH KOCTEH; CIIOKHBIM KpecTell; KOCTH TpyOdarbie,
BO3MYIIHbIE IOJOCTH, OTKPBITBIA Ta3; MOKPBITHIE CKOPIYIOH sila; IeBKa, NPsDKKA, KUIIb,
rpyArHa; O0JIbLINE TPYAHBIE MBIIIIE], TOAKIOYHIHEIE MBILILIBL, ATHHHBIE CYXOMKHIIHS.

Crpoenue © (QYHKUMH TNHIIEBAPHUTENBHOM CHCTEMEBI, [BIXaTENbLHOH  CHCTEME,
KPOBEHOCHOM CHCTEMBI, HEpBHOH CHCTEMBI; OpraHbl UYBCTB, CHCTEMa OPraHOB BBHIIEICHUI.
OOMeH BeIecTB MeXIy OPraHu3MOM U CPELOi.

- KryTuks, Wik Xanassl; 6€0K, XKENTOK; SiieBoil 3y6; 3apoabIIeBbli AUCK; 000I0YKH:
CKOPJIyIIOBas, 3apOLIILIERAS; BbIBOKOBEIE H ITEHIIOBBIC IITHIIBL.

["o/ioBO¥ XM3HEHHBIM MK pPa3MHOMEHHE, THe3[0BaHUe, MOCIErHE3[I0BBIe KOYEBKH,
MHUTpallii, 3MMOBKA;, PHTYaJIbHOE IIOBEACHHE, KOJIOHHH, HACHKHBAaHME, TOKOBAHHE, CMEHa
OIEPEHHS; OCEIJIbIE, KOUYIOIINE, MepelleTHEIE IITHIIEL.

JKoNoruyeckue TPYIMIBl M0 MecTaM OOMTAaHHA: NTHLLI Je€Ca, OTKPBITHIX MPOCTPaHCTB,
BONOEMOB, w®X mnobepexxuit u OGomoT; mo crnocobam THTAHHSA: PACTHTENbHOSIHEIE,
HACEeKOMOSIIHbIE, XHIITHEIE, BCESIIHBIE.

OXOTHHYBE-TIPOMBICIIOBEIE, JOMAIIHNWE ITHILL OaHKHMBCKAs (KyCTApHHKOBAs) KypHILa,
KpAKBa, CEPBIH I'yCh, CYXOHOC, apXeONTePUKC.

Knace Mnexonumarowue, wiu 3eepu (10 u).

JluneBoii ¥ yepernHoit OTHeNbl rONOBbI; MIePCTh; BUOPUCCH; JKeNe3bl: clie3Hble, CalbHbIE,
IIOTOBBIE, Naxy4ue, MIEYHbIE; KPYIHBIH M CIOXHBIA TOJOBHOH MO3r; NapHBIE KOHEYHOCTH,
PAcTONIOKEHHBIE O] TYIOBULIEM.

Ctpoenue rolIoBHOrO MO3ra, CHCTEM OPraHOB: JBIXaTelIbHOM, KPOBEHOCHOM, HEPBHOM,
MUIIEBAPUTENLHON, BBIACIUTENLHOMN, OTIOPHO-IBUTATENLHOM.

IImanenTa (meTckoe MecTo), TMapHbIE CEMEHHHKM, SWYHMKH; yXOI 3a IOTOMCTBOM,
[IOATOTOBKA K 3MMOBKE, JTHHBKA, MUI'DALIUH, CIITIKa, 3MMOBKA; YMCIIEHHOCTD.



Poropeie  koxkHBIE  00pa3oBaHMs:  IHEPCTh, pora, KOIbITA, KOITH, HOITH;
muddepeHIupoBaHHbIE ATbBEOJIPHBIE 3yOBI; MIedHBIE dkenessl; mozakmacc Ilepsossepy,
nonknace Hacrosiue 38epu: Husime 1 Beicimue.

Briciime, unu Ilnanentapubie, 3Bepu: HacexomosiiHble, PyKOKphUTEIE, [ pBI3yHBIL,
3aiinieoOpasHbie, XHUIIHEIE 3BEPH; JIIH300THH.

Ocobennoctu crpoenns Jlacronorux u Kutoo6pasusix. JlacTel, KHTOBBIHA yC, e MUIBHBIN
anrmapar; '

OcoBGeHHOCTH CTpoeHHsi IlapHO- M HENApHOKOMBITHBIX: pOra, KOMbBITA; CIIOKHBILH
KETYI0K, JKBayKa, X000T.

OcobenHocTu cTpoenust, oouTanus, muTanus. [Ipumarsl, 4enoBeKk pasyMHbIH; CKIanKu U
M3BHJIMHBI KOPBI TOJOBHOT'O MO3Ta; HOT'TH, JIULIO; MUMHKA, JKECTHL

Cpena oOuTanus: HazeMHas, [IOYBEHHAdA, BOJHAsd, BO3JAYIIHAS, SKOJIOIHYECKas IPYIIIIa;
HA3eMHO-IPEBECHEIH 00pa3 JKM3HH; MIEKONUTAIOIIUE BOJHBIE, PpOIOIIHME M JETAIOIINE;
amanTUBHBIE YepThl. [lopo/s! 38epeil. 3HaUeHNe 3Bepei B XKM3HM denoBeka. [loMmaliHue 3Bepy,
’KMBOTHOBOJICTBO, KPYITHBIH pOraThlii CKOT; KOHEBOACTBO, OXOTHHYMH MPOMBICEN, KIETOYHOE
3BEPOBO/ICTBO; 3allOBEIHUKH, 300TIaPKH, aKKTUMATU3aLUs, PEaKKIIMMaTH3aIHs.

Pazeumue scueomuozo mupa na 3emne (1 ).

[laneo3o#l, kaiHO30H;  3BOMIOIHMS,  3MOPHOJIOTHYECKHE,  NAJCOHTOJOTHYCCKUE
J0Ka3aTeabCTBA  OBOJIOLMM;  HACJIEJCTBEHHOCTh, H3MEHYMBOCTH, MCKYCCTBEHHBIH U
€CTECTBEHHBIM 0TOOP; CUCTEMATHYECKHE EIHHHULIBL.

3axmouenue (2 u).

OO6o0menue 1 crcTeMATH3AINI 3HaHHH o Kypcy duonoruu B 7 xiacce.

Virorosas KOHTpOIbHAS paboTa.

8 KIIACC 2024-2025 YYEEHBIH I'OJ

Opzanusm wenosexa. Qowuii 0630p(6 ).

Anaromusa. @usmonorma. I'mruena. CaHMTApHO-INUAEMHUONOTHYECKHE CTAHIMH H
HeHTpel. MeTobl neenejoBaHus: OTIBIT, XPOHUYECKAM 3KCTIEPHMEHT, PEHTIEH, YIbTPa3BYKOBOE
HCCIeIOBAHKME, MOJEIMpOoBaHie paboThl OpPraHoB, KIMHHYECKHE W (QHU3MOJOIMYECKHE
HCCIIeIOBAHUS.

2Henr an O Tena. BuyTtpennue oprasel. Mprmnel. Ckeser. Ilomoctu Terna:
OpromHas, rpyanas. Mruekonuraione. Briciie npuMarhl.,

Ctpoeune kneTKu: oprausl KneTkw ¥ ux Qyuxupd. CocTaB KIETKH: HEOpraHUYecKHue H
opraumveckne Bewecrra. JHK, PHK, AT®, Qepments.. karamaza. Pocr. Passutne.
Bo30yaumocTs.

TKaH® KHBOTHBIX U YeNOBeKa: OSIHTENUAILHLIE, COEHIHHHUTENLHBIC, MBIIICYHBIE,
HepBHBIC. Mbiieunoe BojoxHO. Heifpon: Teso, jgeHjupHThl, akcoH. Cunarnc. lHefipormus.
MexKKIeTouHOE BELLECTRO.

Opranpr. ClHcTeMBl OpPraHoB: UCMONHHTEIbHEE, PErYIATOPHEIE. YPOBHH OpPraHu3aliy
OpraHM3Ma: KJICTOYHLIH, TKAHEBLIA, OPraHHbIM, CUCTEMILIA, OpraHH3MEHHEIH, TOBEACHUCCKHI.
Pedrexc. Penenroprr. I'opMoHbL DHIOKPHHHAS CHCTEMA.

Onopno-ggucamensran cucmema(8 4).

Mprumier. CreneT: kocTu, Xpsmy, cea3ku. KommakTHoe BemectBo. 'yGuaroe BEIIeCTBO.
Coenunenus KocTeli: HeTOABIIKHBIE, NO/YIOABIKHBIE U 1OABIIKHEE. CTPOCHHE CYCTABA.

Cxener romosel. CKeIeT TYJIOBHIUA: MO3BOHOYHMK (INCHHBIHA, TPYAHOMN, MOSCHHYHEI,
KPECTLOBRI 1 KOTYHKOBLII ), CTpOSHHE TTO3BOHKOB, IpyaHas KieTka (rpyauHa, pedpa). Otuensl
yepena.

CKeneT BepXHUX KOHEHHOCTEH (JIONATKH, KIIOYHLA, TIedeBOH modc, pyku). CkemeT
HIKHHX KOHEHHOCTEH (T@30BBIC KOCTH. TA30BAIH [10AC, HOTH. OEPO. rOEeHDb, CTOIA).

Pactsokenue. Brmux. Tlepenomsr. Ileppas moMomp TpH TpaBMax KOHEWHOCTEI !
HaJIOXKCHHE LIMHBL (DHKCAIHS PYKH C MOMOLLUBK KOCBIHKH. (GDUKCAIHS PYKH TONOI MHDKAKA.
X om0 IHLIH KomIrpece. [ umcorble MOBS3KH.



CliafKkde ¥ CKeNeTHble MEIIel. JKeBaTeibHple ¥ MHUMHYECKHE MBIMIIBI TOJIOBEL.
JTbIxaTebHbIE MBIIIIE TYI0BHIIA (MexpebepHbIe, ruapparma). CoxpatuMocThb. CyXOKUIHS.

Cua MbIIIBL AMIUIATYIa JBIDKEHHMs. MBIII-aHTarOHUCTHL. MBIIIBI-CAHEPTACTEL.
CratHyeckas W guHamuueckas pabora. Cpeaue (ONTHMAIbHBIC) PUTM H HarpysKa. Yromnenue.
PaboTocrnocobHOCTE.

Ocanka. Hapymenus ocamku. Cpox cromsl Ilmockocromme. Koppurupyromas
rUMHACTHKA. | WnojuHamus. TpeHupoBouHb shdexr. Crarudeckue M IHHAMHTCCKHC
ynpaxxuenus. JIonuHr,

Kpoess. Kposoodpawienue (8 u).

Kposp. Txanesast xumkocTs. Jlumda, miasma kpoBd. QOPMEHHBIC 3IEMEHTBI KPOBH.
darouutos. Autured. AuTtuTeno. I'pymmsl KpoBH. W3oaHTureHsl. AHTHTeNA. bronormaeckas
COBMECTHMOCTD TKaHei. [ pymnmoBas COBMECTUMOCTE KPOBH.

VMMYHUTET: KIIETOUHBIH, I'yMOpPaNbHBIA, AKTHBHBIA M [ACCHBHBIA, €CTECTBCHHBIA H
HCKYCCTBEHHBIH, BUI0BO#H, HACIIEACTBEHHBIN, TPHOOPETEHHBIM.

Crpoenue cepana. Kposenocusie cocymsl. KpoBooOpamenue. bonbioi 1 Maibli Kpyra
KpoBooOpatmenus. JInmda. Jlumparuyeckue Kanuiuisapel, COCYIBI H Y3IIbL

ApTepuaibHOE KpOBSHOE JIaBIEHHME: BEpXHee W HiDKHee. I'umepronus. ['MIIOTOHHS.
Wnucynet. UHdapkt. [Tynsc. YacToTa cepieuHbIX COKpaIleHHH.

Aptromarusm. Cumnarmyecknii w Onyximaromwi Hepebl. ['ymMOpallbHas perymsius:
aZpeHaiy, aleTUnxXonuH. AOCTHHEHITHS.

TpenupoBaHHOE H HeTpeHHpoBaHHOe cepaue. OyHkumoHanbHas mpoba. Cpennee
3HA4YeHME Pe3yTbTaToB (YHKIHOHANBHEIX mpol. JosmpoBaHHas Harpyska. TpeHHPOBOYHBIA
3 dexT. '

KposoTeuenue: kanmuusipHOe, aprepuaibHoe, BeHOo3Hoe. JKryT. 3akpyrtka. [laBsinas
TIOBA3KA.

Hvixamensnan cucmema(6 u).

Heixatensnas cuctema. Jleroysnoe apixanue. TkaHeBoe pixanue. Opradbl JbIXaHUS!
JbIXaTeIbHbIe MyTH, JeTkHe. JIerounsie My3bIpbKH — AJIbBEOJIBL

Jlerounas w mpucteHovHas tuieBpa. IlmeBpanbHas mosnocTb. [IneBpanbras KHAKOCTE.
Huddysus. I'emornodbun. AprepuansHas Kposb. Benosznas KpoBb. AJIBBEONAPHBIH BO3IYX.

I'pynnas monocts. Mexpebeprple Mpimisl. Jnadparma. JIpIxaTelnbHbIE BIKEHUS.
Mogens Jonaepca. Omduszema gerkux.

JIbIXaTeNnbHbINA [EHTP TOJIOBHOIO MO3ra. BhIciiie MbIXaTelbHbIe LEHTPBI KOPbl OONBIIHX
[IOJIyIIapHi FrOMIOBHOTO Mo3ra. Perymismus nbIxanus.

I'punn. TyGepxynes nerxux. Pak nerkux. ®mooporpadus. 3akanupaHue. Braxxas
yoopka. JKEJI. T'uruena geixanus.

Vromnenne. Yaymenwe. 3apanuBanue semiei. OTex ropraHu. DJIEKTpOTpaBMa.
O6mopox. Knnangeckas cmepts. Buonorndeckas cMepTh. PeaHumanus.

Huwesapumensuan cucmema(8 u).

Opranuyeckue Bemiectsa. BuramuHel. MuHepaisHble BemecTBa. lluTarenbHbie
BelecTBa. [Iummenrre mpoayKTs! JKHBOTHOTO ¥ PACTUTENBHOIO TPOUCX0XKAeHUA. HuTpatsr.

I'morka. Toprams. JKenumeni my3sipe. Kemus. HebGo, HeOHBIH  A3BIYOK.
INMumeBapuTensHbie Xxene3sl. [TuieBapuTeIbHbIN Kanan. TOH3HIINT.

3y0: xopoHka, 1elika, kopeHs. DMmaib. Llement. Jentun. 3y6Has mynsna. Pesisl, KIbIKH,
KopeHHbIe 3y0Obl. Monounsle u nocrogunble 3yosr. Cmena 3ybos. Kapuec.

Cmona. Titwamun. Kpaxman. I'mokosa. XKenymok. XKenymounsiii cox. Ilencuu. Cioun
AETyIKa.

Annenpuuut. Kumeunsrit cok. Bpspkeiika. Bopcunka. HesameHMMBIE aMHHOKUCIIOTHL.
['muxoren. Mouesuna. BopoThas sena. Hiknas nonas sena.

HyBcTBO ronona u Hachimenus. Be3ycnoBHbIM ¥ yCIOBHBIN pediexc. Perentopsl S3bIKa.
INumero# KOpKOBELiL HieHTp. Bpemennas cBa3b. PexumM nutaHus.

Kenynouno-kuineunsie 3aboneBanus. HacexoMmele-niepeHocurkE 6Goje3Hei. [HCTHEBIE

3a00neBanys, HHQEKIMOHHEe 3a00neBaHud. UepBH-IapasWTHL [IWIIEBBIE OTPABIEHHS.
IIpoMeiBaHHeE KenymKa. '



Obnen sewgecme u 3Hepzuu(3 u).

Cragnu oOmeHa BellecTBa: INOATOTOBUTENbHAS, KIETOYHASA (IJIACTHYECKUH OOMEH,
SHepretTudeckuii oOMeH), 3aKToUYHTeIbHAS.

OcHoBro#t ob6men. OOmuit o6MmeH. DHeproTparbl. DHEPrOEMKOCTh (KATOpPHHHOCTE
mumy). bannacrusre Bemecta. CyTOUHBIH paluoH.,

THITOBATAMHAHO3HL I'mnepBuTamMunO3bl. ABHTaMHHO3BL «KypuHas cienotay. bojesnu
Oepu-6epu, LMHra, paxwur.

Mouegvtoenumenvnas cucmema(2 u).

Houka. Kamwsipaeiit xry6odek. [Tepsuunas Moua. Bropraras Moua. KopKoBbiit CIIOH.
[oyeunrie mupamuzie Mo3roBoro cios. [Toueunas noxanxa.

OGe3BokuBaHUE OpraHH3Ma. BomHOE OTpaBﬂeI_{He. I'uruena nuranus. Kumeunas
nanoyka. ITJIK Gaxrepuit kumeynolt mamouku OTKPBITHIX BOmoeMax. JKecTKoCTh W MSATKOCTh
BOJIBL.

Kooica(3 u).

Onunepmuc. Jepma. I'unogepma. Kosxueie peuenTopel. Kox#asie marmenTsl. CankHble H
TMOTOBBIE JKeNe3rl. Bonocsr u worru. JKuphas, HopMabHas, cyxas Koxa. 3arap.

Tepmugeckuit  oxor. XuMHYECKHH OKOT. O6moporxenne. CTpUTyIIHE — JIHILAI.
HecoTounrrii 3ynens. YecoTka.

Termoobpasosanue. Temmoornaua. Tepmoperymniuus. 3aKamupaHue: BO3AYIIHbIE H
COJNHEYHBIE BaHHBI, 00THpaHus, oOnuBanus, xym. ConHedHBIM o03Or. TerIoBOil yaap.
Conneunsiii ynap. '

Snookpunnan cucmema(3 u).

JKenesbl BHemIHe#, BHYTpeHHEH H CMEIIAHHOMN cekpernuu. Cexpersl. [OpMOHBEL
OHIOKPHHHAS CHCTEMA. :

l'opmon pocta. I'nmogusapusie ruranTel u THMATYTEL Kperunusm. basemosa 6GoJesHs.
Crasucterii otex. Uncynun. CaxapHsiif quaGer.

Hepgnaa cucmema

(5 u).

Hentpansuas wmepemas cucrema. Ilepudepuucckas HepBHasg cucTeMa. Pedurekc.
Pegrexropuas myra. [Ipsmele u o6parusie cessm.

CumnaTudeckuii W NapacHMIATHYECKHH MOTOTHENH ABTOHOMHON HEPBHOM CHCTEMBL.
Conueunoe crerenue. Bnysxnamonmit HEPB.

Heiiporopmonanehas  perymsmst. ['unoranamyc.  Heiiporopmonsl.  ExnmucTBO
TYMOPaJIbHO! ¥ HEPBHOM PETyIIsIIH.

[Tosonounprit kanan. CHMHHO-MO3rOBas KHUIKOCTS. Llentpanereri kanan. Cepoe u
Oenoe BemecTBO CIMHHOIO MO3ra. OyHKIHH CIIHHHOTO MO3Ta.

Hpononrosaterit mosr. Cpemnmii Mo3r. MocT. MosKedok. Kopa u sgnpa. Boposnsr u
M3BUIMHEL [IpoMescyTounsi mosr. Tlonymapss rofoBHOro MO3ra.

Opeanel 4yecme. Ananuzamopui(s ).

Anamuzatop.  Cremmguysocts ananmaTopa. VmmosH. bpoBu, Beku, pecHHUIEL
I'nasnunel yepena. Crpoense riasa.

HambHo30pkocts. BrusopykocTs. IIponukatomee panenue rnasa. Ileppas moMoOLIb IpH
HOBPEKICHHUH I71a3.

HapyxHoe, cpennee u BHYTpeHHEe yXo. llupamumsl BHCOUHBIX KocTel. CTpoeHue yxa.
PenenTops! ciyxa — BoIOCKOBEIE KIETKH.

OcsiaHue: TaKTHIBHBIE PENENTOPbl KOXKH, PELUENTOPE! MBI K CyXOXKHIIHH.

Obonsrensrrpie KieTku. BKyCOBBle KIETKH. Muxposopcunxu. Tokcukomanus. Bxycossie
cocoukH. [Tocneskycue.

Ilogedenue u ncuxuxa(6 ).
Bpoxnennsle  QopMBl  moBemeHHS: OesycnoBHBlE  peIEKCH,  WHCTHHKTHI
(IONOXHUTENLHEIE U OTPHLATENBHEIC), 3alleYaTlICHHE (MMIIPUHTHHT).

[proGperennrie hopMer MOBeeHUS: YCIOBHDI peduieke, TMHAMHYEKHH CTEpEeOTHII.
Yernosroe ropmoxkenue.



Cou: GBICTpEI U MeTATENbHBIH. Snextposnnedanorpadp. CHOBHACHHS. Pexxum cHa |
boapcTBOBAHMS.

@uU3MONOrHs BbiCITell HepBHOU mesTensmoctd. Ilopcosmanue. PedeBble ICHTPEL
TTo3HaBATETbHbIE MPOLECCH: OITYIEHHE, BOCIPUATHE, IaMsTh, BOOOP2KEHHE, MBIIIICHHE.

Boms. DTalbl BOJEBOrO akTa. BHymaemocTs. HeraTuBm3M. OMOIMH: CTEHHYCCKHE,
ACTeHHUeCKHe. DMOIMOHAIBHBIE Peakiuy. BHIMAaHKe: IPOU3BOIBHOE, HEIIPOU3BOILHOC.

PaBorocmocoGuocTs. Cramgui  pabOTOCHOCOOHOCTH: — BpabaTHIBAaHME, ycToHuMBast
paboTOCOCOGHOCTh, HCTOMEHUE. AKTHBHBIH H IIACCUBHBIN OTIBIX.

Hnougudyanvioe pazeumue op2anusma(7 4).

Siinexnerka. CrepMatosons. Ilonopsie xpoMocombl  OIIIONOTBOPEHHE. Kencxkas
monosas cucTema. Myskekas moosas cuctema. Cospepanue inexneTki. MencTpyauus.

Beneprueckue Gonesnu: rosopes, cudumic. Bupyc uvmyroneduimuTa(BAY): cuaapoM
npuobperernoro ummyHonedunata( CIIHI).

PoCT ¥ pa3BHTHE: KAJEHNAPHBIA BO3PAcT U GHONOTHYECKUl BO3PACT. [Tnom. 3apoibIm.
[TonypocToBo# ckadoK. OUIUIITHHCKUE TECT.

HapKoreHHbIE BEIECTBA: HUKOTHH, AJIKOTOJb, HAPKOTHKH, TOKCHHBL. AGCTHHEHIHMS. Pax
nerxkux. I'actput. SI3Ba jKeqynka W JBEHANNATHUIIEPCTHOH KHIIKY. Crasmbl cocynos. Lluppos
TIEYECHH,

TeMmnepaMeHTH:  MENaHXONHK, XONEpUK, (uerMaTk, —CaHTBHHHK. XapaxTep:
3KCTpaBepTs! B HETpoBepThl. MuTepecst. Crionnoctr. CriocobHOCTH. COBECTS.

TloBTOpeHre MpOIiIeHHOr0 MaTephana. 3akpeluieHHe 3HAHHM [0 Kypcy Oumonorun 8
Kiacca. IToroToBKa K HTOTOBON KOHTPOJIBHON padoTe.
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Beedenue g ocrosvl oouieil buonozuu (2 4)

Buosoras kak Hayka. MeTos! uccmenosanus Guonorun. CoBpemeHHas OHONOTHSA. Poie
GUOJIOTHH B IIPAKTHUECKON e TeNbHOCTH Jiro/iell. MeToIE! H3ydeH sl KUBBIX 00BEKTOB.

Buonoradeckoe pasHoobpasue. OOmme cBoiicTea KuBOro. OCHOBHBIE KOMIIOHCHTEI
)KMBOTO (OenKu, JKHpBl W HYKIEHMHOBBIE KHCIOTHI). OpraHu3Mpl B PasHBIX Cpelax KH3HH.
Knetounoe pasxooGpasue. CucteMHOE pasHO0Opa3ye KHBOrO. Y POBHH OpraHH3alii JKH3HH.

OcHosbl yuenus o knemke (5 4).

W3 uctopum muronoruy. KIETOYHOE CTPOEHHE OpraHW3MOB KaK JIOKa3aTelbCTBO MX
POIICTBA, EAMHCTBA XuBOH HpHponbl. KieTka — OCHOBHAS CTPYKTypHas H byHKIHOHAbHAS
eqUHMLE OpraHmsMoB. KierTka kak OmocucTema. PasHooOpasue KIETOK JKHBOH NPUPOJEL.
DyKapHOTEl ¥ HPOKAPHOTHL. OIHOKIETOYHBIE H MHOIOKJIETOYHBIE OpraHusMbl. CBOHCTBA
KJIETKH. Ly

‘O6mHOCTE XMMUYECKOTO cocTaBa KieTky. Heoprauaeckue u OpraHnieckue BEICCTEA.
TTonuMepsi, MOHOMepsl. OpraHMYecKWe BELIECTBA, HX PONb B OpraHu3Me. AMHHOKHCJIOTBL
Crpykrypa u dyuxnun Genkos B knetke. OepMeHTS, UX poib. HykneHHOBBIE KHCIOTEL: JTHK u
PHK, ux cTpykTypa # (yHKIUH. PermKamus.

Crpoenvie kieTku: Membpana KieTkH, uuromnasma. CTpoenue W QyHKIMH s/pa. Turnsl
KIEeTOK. BHpychl — Heknerounble (opmbl. Hapymienus B CTpoeHHH U (YHKIHOHHPOBAHHMH
KIETOK — OZHA U3 HpHYuH 3a00ieannii oprammaMon. Opragounst kietku: MeMOparnsie (I11C,
KOMIIEKC [ONBKH, JH30COMEL, MHTOXOHIPHH, IUIACTHIBI) W HeMeMOpaHHBIE (pubocoma,
KIeTOYHbIH 1eHTP). OCOGEHHOCTH CTPOCHHS PaCTHTENBHOH, KUBOTHOH ¥ OGaxTepHaIbHON
kieTok. OMHOKIIETOUHbIE i MHOTOK/IETOYHBIE OPTaHU3MBL

HOH,qTH_e 06 oOmeHe BelmecTR: MeTabomu3M, aHabommsM, KaTaboau3M. DHEpris KIeTKH.
ATo, AJ1D, AM@. Ionstue o 6uocuntese 6enka. I'en — ygactok JJTHK. ['eneTnueckuii KOz, ero
cBoiicTBa. Drambl6uocunTe3a Oenka B KieTke. TpaHCKpHIILKS, TPAHCISIIUA.

' Ilonatue 0 ¢oTocuHTe3e. IlepBUUHBIE M BTOPHUYHBIE MNPOAYKTEL (HOTOCHHTE3A.
Xnoponnact, ero j{:'rpoelme. Cranuu QOTOCHHTE3a: CBETOBAs U TEMHOBAS. Knerognoe JBIXaHHE.

Crazuy KJIETOYHOTO JBIXaHUs: I0ATOTOBUTENbHAs, aHadpoOHad, aspoburast. ['muxomus. OyHKIus
IBIXaHHSI. :



PasmHoMceHte U UHOUGUOYAIbHOE Pa3gumue opzanusmos(onmozenes) (4 4).

TTosoBoe U Gecrionoe pasMHOXeHHe. Buibl 6ecronoro pasMHOXKEHHUS: NEICHHE KICTKH,
MHTO3, TIOYKOBaHWe, JeleHHWe Tena, cropoobpasosanue. CmeHa noxojeHuit. BereraTuBHOE
pasmHoOxKenue. [IoHsTHE O JeNeHuH KIeTKH. JIeIeHne KIETKH SyKapyOT. Bronorngeckuii CMBICI
¥ 3HaueHHe MUTO3a. ®a3sl MuTO3a. JIeneHue KIETKH IPOKapuoT. KieToYHBIH MAKIL

Ha6op xpomocom B KiieTke. ComaTHYeCKue KICTKH. [lonoBele KIETKH, UX CTPOECHHE H
pyuxnuu. JlunnomnHas ¥ ramiouiHas  KIETKa. Meito3, €ro CyIIHOCTb. PemyKius.
["oMOIOTHYHBIE XPOMOCOMBI. Mazer  Meito3a. Kpoccunrosep. Oruioq0TBOPEHHE. Ero
Guonoruueckoe 3madenme. | ameroremes. OuroreHes, ero oTambl. [lepuonpl OHTOTEHE3a
(3MOPHOHAIBHBIN K MOCTIMOPHOHANBHEIH). Biusnue HakTopoB cpeibl ¥ BPEIHBIX NPUBBMEK Ha
OHTOTEHE3.

O606meHre W CUCTeMATH3alds 3HAHMN 10 mNpoineHHbIM ryaBam. IloBToperue
U3YYEHHOIr0 MaTepHana, peiieHne OUOIOTHYECKIX TECTOB.

OcHo6bl yuenus 0 HacaedcmeeHHocmu 1 usmenuugocinu (16 4).

TIpensicTopus renernky. Hauano reretmaeckux nccinenosanmit. OCHOBbI FeHETHKH. ['eH.
Xpomocoma. Ponb reneTdky. HacmenCTBEHHOCTH Opranu3MoB. HykmeoTul. AJenb. ['omo- #
retepo3uroTsl. 'eHotun u penoTun. M3MeHYMBOCTE OPraHU3MOB.

Meronsr B mccnemoBammsx 1. Mengens. Ilomstue wuctoil mHuH. CKperquBaHHUE:
MOHOTHOpHAHOE, TurubpuIHOe, TpUruOpuanoe. ['ubpu. 3akonbl Meraes: epBbIH, BTOpOH U
TPETUH 3aKOHBI. JIOMUHAHTHEIM M PEIECCUBHBIM NpU3HAKH. ['OMO- U I€TepO3UIOTHL 3aKoH
paciierieHnst. Huctora ramer.

OGo0ImeHte ¥ CHCTeMATH3aMMs 3HaHui mo teme «[eHetndeckue OmbITH . Menmensy.
Pemrenue 3amay mo 3akoHam Menjens. 3aKpelieHue IpoiMAeHHOT0 MaTepraa 3a CIeT peieHus
TEHETUYeCKHUX 3a/1ad.

Jurubpunnoe ckpeuBanue. Tpetuit 3akoH Mennems. MexaHu3M HacyeIOBaHU
MPU3HAKOB MPH TUTUOPUIHOM CKpEIIUBAHUK. AHAIN3UPYIOIIee CKpeIIUBaHuE.

O6o6ieHre ¥ CHCTEMATH3ANMS 3HAHUI 110 Teme «JlurubpraHoe CKperuBanue. TpeTui
3akoH Mennensy. Pemerne 3amau mo TpeTheMy 3akody Mempens. 3akperieHue IpoAIcHHOro
MaTepyasa 3a CUeT PElIEHNs TeHETHYECKHX 3a/1ad.

Pacmonosenue TeHOB: B OJHOM XpOMOCOME M B DasHBIX Xpomocomax. JIMHeHHOe
PacIOIOKEHHE TeHOB. 3aKOH CIEIUIEHHOro HacienoBanus. ['pynma cuemnenus. KpoccHHIroBep.
CrernieHHbIe FeHBIL.

ITonsTve O TeHe. AJUIENbHBIE W HealellbHBle TeHbl. THIBI BIHSHHS TI'CHOB.
JIOMMHAHTHOCTE ¥ PELECCUBHOCTD. SIBIEHNE MIOMMMEPHH U IIEHOTPONHH. Y CIOBUS MPOSBICHHS
npu3HakoB. ['enotunnyeckas cpega. CreneHb BHIPAKEHHOCTH IIPU3HAKA.

HeonuuakosocTs xpomocom. TTososeie (X- B Y-XpOMOCOMBI) U HEIIOJIOBBIE XPOMOCOMBI
(ayrocomsr). Kapuotnn. Mexanu3m ompenenenus nona. JKeHCKHe W MYXCKHe rameTsl. THIbL
crepmaro3onaoB. HacnenoBanue npru3HakoB, CLENIEHHEIX C IIOJIOM.

[Toustue 06 wu3menumBocTH. HacnencTBeHHast WM TEHOTUIHMYECKas H3MEHYHBOCTD.
Tunel HacHeACTBEHHOM H3MEHYMBOCTH: KOMOWHATHBHAsS ¥ MyTalUHOHHAsL. Myrares.
WckyccTBEeHHBIE H €CTECTBEHHBIE MY TAIlHH.

THIB! H3MEHYHBOCTH: MOAM(UKAIMOHHAS (MM HACIEACTBEHHAs), TeHOTHIHYecKas H
OHTOreHeTHYeckas. [IpucrocobutensHeie ajanrtanuy. [loHSTHE O HOpMax peakiuu. HopmbI
peaKIui: [WHpoKas U y3Kas. MoauduKarust:

[pymnnel HacneaCTBEHHEIX OonesHel. bonesnu, CBsI3aHHbIE ¢ MyTalUsIMK TeHOB; DoNe3HH,
CBSI3aHHEIE C MYTAlMSME XpoMocoM. ['eHHEIe GONE3HH W aHOMAIMH: JalbTOHH3M, TEMOGHITHS.
XpomocomHbie Oonesnu. bonesus ayma. [IuarHoctrka 3abosneBaHui. 3HAYeHHWE I'EHETHKH B
MEJHUIIMHE U 3[PABOOXPAHEHHH.

3aKkpenieHue W3YyYeHHOr0 Marepuana 3a CYeT pereHus OHONOrMYeCKHX TECTOB.
Pemenue reneTudecknx 3a1ad 1Mo riaBe 4eTBepTod. [loaroToBKka K KOHTPOIBHOM padoTe.

OcHosbl ceNlexkyiin pacmen i, HCUGOMHbIX U MUKPOOP2ZAHU3MO6 (4 4).

W3 ucropun ceneximu. Cenexius kax Hayka. TeopeTndeckas ocHOBa cenexiuu. OOmmue
METO/IBI CEJIEKIIHI: MCKYCCTBEHHBIH 0TO0p (6ecco3HATENBHBIN H METOMIECKHH ), THOPUIH3AIIHA
(BHYTpHBHIOBas W MexBHIOBast). ['eTeposuc (rubpumHas MOIIL), MyTarcHe3 (€CTECTBEHHBIE U



HCKYCCTBEHHBIE MYTAll{H), MONUILIOMIHA. OcoBeHHOCTH KyIBTYpHBIX pacteruii. MeTombl
ceneKiuy pacTeHni. JIoCTHXEHHUS CENCKIUOHEPOB Hamiei CTpaHsl.

Vccnenopanusi H.V.BaBunosa. MOHATHE LEHTPA [POUCXOMKICHHA. Vuenue 0 HEHTPax
IIPOUCXOMIEHUS KYIBTYPHBIX pacTeru#l. OCHOBHBIE LEHTDBI POHUCXONACHMA KyJIBTYPHBIX
pactenuii. [lepBuyHbIE X BIOPUTHBIE ICHTPBL

[lenu CeneKIMU JKABOTHBIX. VICTOpHS ONOMAIIHMBAHMS — moMecTHKArus. MeTozbl
CeleKIMKM JKMBOTHBIX. THIBI CKPEIUBaHHA IKABOTHBIX: UHOPHAMAT W ayTOpHIMHI.
CoBpEMEHHbIE METOIbI CENEKIUH JKMBOTHBIX: HCKYCCTBEHHOC oceMeHeHHe, KIOHMPOBAHHUE.
[IpuMeHeHwe 3HAHHM O HACIEICTBCHHOCTA M H3MEHIMBOCTH, 4 TaKKe MCKyCCTBEHHOM 0TOOpE
1P BBIBEIEHUM HOBBIX IOPOJI XKHBOTHBIX.

Vcrones3oBanme MAKpo6oB  demoBexoM. MEKPOOPraHu3MBL Metompl  CeleKIUH
MHUKPOOPIaHW3MOB: TEHHAs W KICTOYHAS WHIKECHEPHS. [TousiTe THOPHIHOrO TI€HOMA,
GHOTEXHONOIHY, SHAYCHHE CENEKIUH MUKPOOPTaHH3MOB JUll PA3BUTHS CENbCKOIO XO3HCTBA,
MeJAIUHBI, MUKPOOMONOTHH ¥ PYTHX OTPACIIEH TPOMBIIIICHHOCTH.

IIpoucxoscoenue 3¥Cu3HU U pa36umie OP2aHU"ecKo20 MUpa (4 u).

TUnoTe3s! NPOMCXOKIEHWS JKM3HH Ha 3emie: TUIIOTe3a MAHCIEPMUHM, THIoTesa
CTALMOHAPHOTO COCTOSHMS U THIOTe3a OMOXMMUYECKOH 3BOJFOLHH. Wnes abuorenesa H
fuorenesa.

Buoxuvuueckas rumortesa AJ.OnapuHa. OTambl XHMUYCCKOH H OHONOrHYECKOT
sBomoIMHK 10 Teopun OmapuHa. YCIoBHs BOSHHKHOBEHWS JKH3HM Ha 3eMIe. KoareppaTbl KaK
MpeIIIeCTBeHHUKY OPraHn3MOB.

[TosBIeHWe TEpPBAYHBIX JKUBBIX OPraHM3MOB — HPOTOOHOHTOB. Ilpenmonaracmat
reTepoTpoHOCTE TPOTOOGHOHTOB. PaHHee BO3HUKHOBEHHE (OTOCHHTE3A H GHOJIOTHYECKUH
KPYTOBOPOT BemecTB. ABTOTPO(B! B reTepoTpOdBl. DBOIIONHSL OT aHaspoGHOTO K a3poOHOMY
crocoby AbIXaHus, OT IPOKAPHOT K dyKapuoTaMm. BOSHUKHOBEHHE 6uochepsl.

O611ee HANPABIEHHE SBOJIOLKH JKH3HH. DPBL Karapxeii, apXel, IpOTepO30i, Iane030i,
Me30300 # KaifHo3oit. IlepeEie pactenus — puHHO(GHUTEL. [lepBbie JKUBOTHBIE — PAKOCKOPITHOHDI.
Oranbl pasBUTHS JKU3HH. VI3MEeHeHHE XMBOTHOTO M PACTUTECIHHOTO MHPA. OCHOBHBIE YEPTHI
IIPACIIOCOOIEHHOCTH.

Yuenue 06 s6omonun (10 ).

[TosBaeHue umeit 06 SBONIONMYU. DBOIONKOHHOE ydenue. Konuemuus pona ¥ BAIA.
Teopust ssomoriuu XK-b. Jlamapxa.

Vccnenosanust U. [lapeuna. JIpwkyimge sl 3Bomonuu. bopsba 3a CyIIECTBOBAHUE.
EcrectBennrii orGop. Polb ecTeCTBEHHOro OTOOpa B 3BOMIONMH. JIMBEPTEHIHS. 3HaueHue
pabot Y. [lapsusa.

[Tomynamus KaK d/1eMeHTapHas eJHHKULA 3BOJIIOLUH. [TousTye monymsaiuu. Baxaenmune
TIOHSTHS COBPEMEHHOM TEOPHY 3BOJIOLMH: 3/EMEHTapHAas €UHHAIA SBOJIOLHH, JJIEMEHTaPHBIC
SBJICHUS SBOJIOIMH, HJEMEHTAPHBIH MaTepyan 3BOJIOLHM, JIeMEHTapHbIe (PaKTOPbl SBOTIONHH.
EcTecTBenHbi 0TO0p. MyTaudoHHBIH 1porece. [TomynsnuoHHbIE BOTHBL. Wzomanus.

TMonsatre o BHie. Kpurepuu BHOa: MODP(QONOTHYECKHH, (QH3HOIOr0-OHOXMMUYECKHH,
reorpaduuecKuii, 9K0NOTHYECKHH, PENPOIyKTUBHSI, HcTopudeckuif. COBOKYITHOCTE KpHTCPHER
— ycrnoBue obecreueHns HeI0CTHOCTH U eIMHCTBA Bu/ia. [0y nsiHoHHas CTPyKTypa BU/A.

I[lomsite 0 MuMKpo3BoMonMM. BupooGpazoBanue. BumooOpasoaHHme B peE3ylIpTaTe
reorpaduueckoil uzoasMK (ayutonarpudeckoe). Bumoobpasosanue B Mpesiesiax OHOIO apeala
— cuMTaTpuYecKoe. Bumbr n30msuuy: GHONOrHYECKHE U Te0rpapuIecKue.

Makpossomowus. KauecTBeHHBIit 5Tall SBOIIOLMOHHOrO mpouecca. Hamsunosee
rpynnel. L{enocTHOCTS TPyl HAIBHIOBOTO PaHTa.

IIporpecc m perpecc B kHBOM Mupe. OCHOBHBIE STallbl OHOJOrMYECKOrO pasBHTHA
JKABOTHOrO Mipa. IloHSTHe O Ouonorudeckom mporpecce u perpecce. HampaBiemnus
Guomorndeckoro mporpecca. Hampasienus, Bedyliue K OHOMOIHYECKOMY MpPOTpeccy:
apomopho3, uauoananTaims u obuiast gerenepaus. CoOTHOMEHHE HAPABICHHH IBOJIIOLHH.

[loHsATHE SBONIONMM U GHONormyecKkoi spomonui. OCHOBHBIE 0COOCHHOCTH JBOJIOIMH!
SBOJIIOIMS — HEOOPATHMBIH Tponece, BONIONMS — IIPOLECC HEMPOrPaMMHUPOBAHHOIO Pa3BUTHA
KuBoOH mpupoasl. [IprcrocoGenus K Ku3Hu — aganTaruu (odume 1 YACTHEIE).



3aKpeneHHe M3YYEHHOTO MaTephana 3a CYeT peleHHs OMOJIOHYECKHMX TECTOB.
[loBTOpeHHE W3Y4eHHOTO MaTepuana. Pemenue reHeTndyeckux 3anad. Iloproropka X
KOHTpOJIBHOH paboTe.

ITpoucxocoenue venosexka (anmponozenes) (7 ).

YesioBeK — BBIXOJEIL B3 JKMBOTHOTO Mupa. JIpesrue o6e3nsHbl — ApromuTeku. [lonsrue o
npuonuTekax. Uenosek pasymubid. COBpEMEHHEIE YelI0BEKOOOPa3Hble 00E3bIHBL.

Haxomnenue (GakToB O MPOMCXOXIEHWH deioBexa. [IoHsaTHe aHTpomoreHesa. [Ipesnue
JeTeHJBI BO3HUKHOBEHMS mepBeiXx Jnoned. Crenmduka adTpormoreHesa. PyIuMEHTHL
BakHel1ie 0coGEHHOCTH OpraHyu3Ma 4eloBeKa. Brooruyeckue i COlManbHbIe CBOUCTBA BU/IA
Yenosek PazyMmHBIi.

ABCTpaNONUTEKH — KOKHbIE 00€3bsSHBI. J[BYHOTOCTh — BBIJAIOLIEECS SBOIIONMOHHOE
npeobpasoBanue. Crajuu aHTPONOreHe3a: CTagus MNpPEUECTBEHHHMKA, apXaHTPOIIOB,
N1AJIE0aHTPOIIOB, HEOAHTPOIIOB,

Pannne neoanTponsl. KpomanboHIEL, WX BHelIHWH 00mHK. COBpeMEHHBIE JIOIH.
ITpusnaxu, xapakrepHsle 115 YenoBeka pasyMHOTo — AeiCTBHE COLMATIBHBIX (PaKTOPOB.

Henosex pasymuBIi — nomuMopdubi Bup. [lomsaTtne pacbl. PasHOBHOHOCTH pac:
HEerpouHas, MOHIOJIOHIHAs, eBponieonaHas. Poactso pac. IIpoucxoxnenue pac.

YenoBex — xutens Ouocdepsl. Bimsanue uyenoseka B Ouocdepe. IIpomssoacTso
IIPOJOBOJILCTBHS — HOBEIM crmoco0 obecneyennsa yenosevecTsa mumei. CelbCKOX03AUCTBEHHASL
pesomorys. IIpomennnennas peronroius. HayuHo-TexHuyecKas peBoIIous.

Ocnoewt 3xonozuu(16 ).

DKoJIOTHS KaKk Hayka O B3aMMOCBS3SX OprammsmMa C Okpyxaromeii cpejoil. Cpena
obuTaHus U 3K0TOrHUecKue GakTopsl (abnoTHUeCKKe, GHOTHUECKHE W aHTponoreHHsIe). Cpenbl
JKM3HHM:  BOJIHAs, HA3eMHO-BO3MyINHAs, IIOYBEHHAd, OpraHu3MeHHas. [ MApOOHMOHTEL
AspobuonTsL. D1ado6nonTs. DHA00HOHTH. CHMGHOHTEL

OCHOBHBIE  DKOJIOTHUECKME 3aKOHBI: 3aKOH OITUMYyMa, 3aKOH OKOJOIMYEeCKOH
WHMBUIYATBHOCTH BHJIOB, 3aKOH OTPaHMYMBAIOIIEro (hakTopa, 3aKOH COBMECTHOI'O IEHCTBHS
(akTopoB, 3aKOH - HezamMeHWUMOCTH (HAKTOpOB. IlepHOAMYHOCTE B OJKM3HH OPTAHHU3MOB.
DOoTONEPUOIU3M.

[lonstue 06 amantanuu. [lmamkron. Mopdonoradyeckue amanTaiud. [IoHATHE O
KH3HEHHOH (popme. DKonoruyeckue ajanTar@i. JKOJIOTMYECKHE TPYIIBI: 10 OTHOLIEHHIO K
CBETy, TemIlepatype, Boje M T.1. Dusuonoruueckue amantanuu. OHU3UOIOTUYECKUE TPYIIIIBL:
MONKHJIOTEPMHBIE U TOMOHOTEPMHBEIE.

[longtue o Oworhueckux cpassx. [Iumesele cBs3d. CeTw nuTaHUs. PONb MHINEBBIX
cBs3e Mexay opraHusMamu. CnocoGel mH00BIYM [UIMM: XHIOIHHYECTBO, IAPASHUTHU3M,
cobuparenscTBo, nacTeba. ITOHATHE 0 KOHKYpeHIHH. B3aHMOBEITOJHEIE CBSI3U: MYyTYaIH3M H
cumbuos. Ipyrume (GoOpMB! 3aBHCHMOCTH OpPraHM3MOB Opyr OT apyra. KoMmeHcamuswm:
HaXJIEOHWYECTBO H KBAPTUPAHCTBO. 3HaueHUe OMOTHUECKHX CBA3EH.

Bsammocsa3p opranusmoB B nomyssnuu. Ilomstue mnomyiasmmu. Jlemorpaduueckue
XapakTepUCTHKK  IONYNAIMH: I[ONyNALlMs KaKk JKHBasg CcucTeMa, JeMmorpadHuecKue
XapakTepUCTHKHA, YHCIEHHOCTh, IUIOTHOCTH, mJeMorpaduyeckas CTPYKTypa, BO3pacTHas
CTPYKTypa, IPOCTPaHCTBEHHAs! CTPYKTypa, 3TOJIoruyeckas CTpykrypa. [lokasarenn NUHAMHKH
YUCNIEHHOCTH NMONYJIAUHH. Perysus wicnennoctu nomynsuy. [Tomymsmms kak 6uocucTema.

CrpykTypa coobmiecTBa JKMBBIX  Opra#usmoB. buorom.  Cpenoo6pasoparenu
(omaukaropsr). [TousTre 06 sKk0M0rHUecKoif Humme. PoIs BHIOB B GHOTEOIEHO3E.

Buoreonenos u sxocuctema. KpyroBopoT BEIECTB U TIOTOKH SHEPIHU — CYILIECTBEHHEIE
CBOMiCTBa OHOreoleH030B 1 dKocHCTeMbL. CTpYKTypa SKOCHCTEeM: abHOTHUECKHH KOMIIOHEHT,
NPOAYICHTEL, KOHCYMEHTEI, PeIyleHTEl. buorenHele Bemectra. Tpoduyeckne CBA3M U yPOBHH.
ITnmessie nenw. Ipasmno 10%. [onstue npoxykmuy. Yaenue o Guocdepe.

Camopassutie 6uoreoneno3o. IloHSATHE CyKIECCHH. IIepBHYHBIE CYKIECCHH.
ITmonepueie coobutectBa. Cmena OHOreoleHO30B. 3penble M KOPEHHBIE SKOCHCTEMBL.
Bropuunsie cykneccuu. 3uadenue 3uanus o cMene coobmiecTs. LMKIMYHOCTE B 9KOCHCTEMAX.
OtpunarensHbie 06paTHBIE CBSI3U B SKOCHCTEMAX. Bropasnoobpasue B skocucTEMAX.



OTHOLIeHHE YenoBeka K mpupose. IIoHaTHe aHTPOTIOTeHHOTO BO3/eicTBHUA. VIcTOmIeHHE
MIPUPOHBIX PecypcoB. 3arps3HEHHE CPe/pl. CHIDKeHHe OGHONOTHIECKOro pasHooOpasusl.
PalioHATBHOE HCIONE30BaHHe IPHPOTHBIX PECYPCOB B OXpaHa IIPUPO/IBL.

OGoGIeHe | CHCTeMaTH3allks 3HaHUHA 110 Kypey OHOIOrnu B 9 wnacce. Iloaroroska K
HTOrOBOH KOHTpONbHO paboTe. [ToBTOpeHKE MaTepuaia. riasa 1,2u3

O606mIeHye 1 CHCTEMATH3aIKA 3HAHKH 10 Kypcy OHONOruu B 9 xmacce. IlogroroBka K
WTOrOBOM KOHTpPOJIBHO#M paboTe. IloBTOpeHKe MaTeprana - IiaBa 4.

O6ob61IeHNe ¥ CHCTEMATH3alMs 3HAHUH 10 KypCy OHONOrHHU B 9 xmacce. Iloaroroexa K
MTOrOBOM KOHTpOJbHOM padoTe. [lopTopeHue MaTepHana: rnasa 55

O606eHre 1 CHCTEMATH3aMKs 3HanKi o Kypey Guornornu B 9 kiacce. Iloaroroska X
HTOroBOM KOHTpONbHOI pabote. IloBTOpenue MaTepuana: rjiasa 7, 8.

OGoGeH e i CHeTeMaTH3aus 3HanUi Mo Kypey 6uonoruu B 9 kmacce. I1oAroToBKa K
MTOroBoil KOHTPOIBHOMH paboTe. [ToBTOpeHKE MaTepHana — riasa 9.

Tnanupyemble pe3yIbTATH OCBOEHHS Y1e0HOro MpeAMeTa
OcBoenue yaebHOro npemmera «BbHOIOrus) Ha yPOBHE OCHOBHOTO ob6miero 0bpa3oBaHus
JOJDKHO — OOecreusBaTh JOCTH)KEHHE CNETYIOIHX JIMYHOCTHBIX, MCTANpeIMCETHBRIX H
HpeJMEeTHBIX 00pa30BaTeNbHBIX PE3YIbTATOR!

JHYHOCTHBIE PE3YIIbTAThI

Iampuomudeckoe socnumaue:

¢« OTHOLIEHHE K OMONOTHH KaK K BAKHON COCTaBISIOIIEH KyIbTYpbl, FOPAOCTE 3a BKIAN
POCCHHCKHX ¥ COBETCKMX YYEHBIX B Da3BUTHE MUPOBOH OMOIOTHYECKOH HAYKH. ['paxknanckoe
BOCIHUTAHHE:

s TOTOBHOCTH K KOHCTPYKTHBHOW COBMECTHOH IESITEJIBHOCTH TIpH BBINOIHCHHH
MCCIEN0BaHkil W IPOEKTOB, CTPEMIIEHHE K B3aHMOIOHUMAHMIO M B3aWMOIIOMOIIH. JyxoBHO-
HPAaBCTBEHHOE BOCTIUTAHUE!

¢ TOTOBHOCTE OIEHHBATH IIOBECHNE U IIOCTYIIKY C MO3MIHH HPABCTBEHHBIX HOPM H HOPM
9KOJIOTHUECKOH KYILTYPHI; '

° JIOHUMAHHE 3HAUMMOCTH HPaBCTBEHHOI'O acleKTa NESTENRHOCTH YElIOBEKA B MEIUITHHC
¥ OHONOTHE. DCTETUYECKOE BOCIIHTAHKE:!

* [OHMMAHHE PONH OWONOrH¥ B (OPMUPOBAHHH ICTETHUECKOHM KYJIBTYPBI JHTHOCTH.
Lennocmu Hay4Ho20 RO3HAHILA.

* OpUEHTALMS HAa COBPEMEHHYIO CHCTEMY HAy4IHBIX npejcraBneHuii 00 OCHOBHBIX
OHOOTHUECKHX 3aKOHOMEPHOCTAX, B3aHMOCBA3AX HEJIOBEKA C TIPUPOMHOA ¥ CONHATBHON
CPEZIoH;

° OHHMAaHME POJIU OUONOrHYecKol HayKy B QOPMHPOBAHHU HAYIHOTO MHPOBO33PEHHA;
pasBuTHE HayuHOl ' H0003HATENHHOCTH, HHTepeca K OHONOTHYECKOH HayKe, HABBIKOB
HCCIIEOBATENBCKON JesTEeNbHOCTH.

Dopmuposarie. Ky1uimypst 300p0O6bA:

* OTBETCTBEHHOE OTHOWIEHHE K CBOEMY 3IOPOBBIO M YCTAaHOBKA Ha 370pOBBIH 00pa3
JKU3HHU (3I0pOBOE MHTaHHE, COOMIOIEHUE THIHEHUYIESCKIX [IPaBUIl B HOPM, cOaraHCUpOBaHHBIH
PEKUM 3aHATHH M OTIBIXA, perylisipHas Gu3ndeckas aKTHBHOCTD),

* OCO3HAHHE IIOCIEICTBUH U HENMpUATHE BPEJHBIX MPUBBIUEK (YHOTpeOIeHHE alKorod,
HAPKOTUKOB, KypeHue) W WHbIX (GopM Bpena and (H3MYECKOTO U TICHXHYECKOr0 3JI0pPOBBIA; °
coGirofileAre TpaBWi 0E30MAaCHOCTH, B TOM 4YHCie HABBIKH 0€30IACHOro MOBEICHHSA B
IIPUPOJHOH Cperie:

* cOpMHUPOBAHHOCTL HABBIKA Pe(IEKCUH, yIpPaBIEHHE COOCTBEHHBIM dMOLHOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe cochumanue:

* AKTHBHOE YYaCTHE B PEITeHHM MPAKTHYECKMX 3a7a4 (B paMKax CEMbH, IIKOJIEL, TOPOIa,
Kpasi) Owmomnormueckod M SKOJOTHYECKOW HAMpPABICHHOCTH, HMHTEPEC K IPAKTHIECKOMY
U3YUECHUIO HpO(beCCHI‘?I,ICBHBaHHBD( ¢ buonorueit.

Ir0102UUeCKOE BOCHUMAHLE:



e OpHEHTAIMs HA TIPUMEHCHUC GUONOrMUECKIX 3HAHUN TPU pelIeHHH 3a1ad B obnacTu
OKpY Kalolen Cpe/ibl;

e OCO3HAHNE FKOTOTMUECKHX POGIeM | IyTeH HX PeIeHH;

¢  TOTOBHOCT K yd4acTHiO B TIPAaKTAYECKOH  ICSTEIRHOCTH HKOJIOTHYECKOH
HAMpPaBIeHHOCTH.

Adanmayua oByuaiowe2ocs K UIMEHAIOUUMCA YCIOBUAM coyuanbHou U npupooHo
cpeobt:

« aNIeKBATHAS OLCHKA H3MEHSIOIIUXCS YCIOBHH;

o MpuHATHE pelleHus (HHIMBHIYANbHOE, B rpyIre) B M3MEHIOMEXCS YCIOBHAX Ha
OCHOBAHMH aHaIH3a HHONOrHUECKON uH(pOpMALIIH;

o [UIAHMPOBAHWE [ACWCTBME B HOBOH CHTYyaruu Ha OCHOBAHWMY 3HAHWH OMOJIOTHIECKHX
3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3Y/IBTAThI

VuupepcaibHble H03HABATENbHbIC nefdcTBHSA

bazoeuie 102uyeckue 0etucmeus:

o BBIBJISATH W XApaKTEPHU30BaTh CYIIECTBEHHBIC NPH3HAKH GUONOTHUECKHX OOBEKTOB
(aBIEHUI);

s YCTAHABIMBATH CYIIECTBCHHBIH IPHU3HAK KraccupuKayy OHONOTHIECKHX 00BEKTOB
(sBIEeHMH, TPOLECCOB). OCHOBAHHA IUIA 0600IeHsT W CpaBHEHHMs, KPHTCPHU IIPOBOIUMOIO
aHamM3a; ¢ y4YETOM IpPeIOKEHHOMH GHONOrHyYeckoll 3aiauy BBIIBIATH 3aKOHOMEPHOCTH H
MPOTHBOPETNsS B PAacCMaTpUBAEMBIX dakTax ¥ HaOMIONEHHIX; MNpeiarath KpPUTEPHA L
BBIIBIICHHUS 3aKOHOMEPHOCTEN U [IPOTHBOPEYHH;

o BRIBIATH AeuuuTel MHGOpMANMH, IAHHBIX, HEeOoOXOMUMBIX Ul PEIICHHA
[OCTABIECHHOH 3a0a4H,

s BBIIBNSTH NPUYMHHO-CIIEICTBEHHbIC CBA3H IPU U3YHCHHH GHOJIOTHYECKUX SIBIIEHUN H
[IPOLIECCOB; [IENaTh BBIBOJIbI C MCIIONB30BAHNEM ACAYKTHBHBIX 1 HHIYKTABHBIX YMO3aKIIOUEHUH,
YMO3aKIIOUEHHIT 10 aHanoTH|, GOPMyTHPOBATH THIIOTER! O B3aUMOCBA3AX;

s CAMOCTOSTENHHO BBIOMpaTh CIIOCOO DEINCHHUS yueGHOU OMOIOTHYECKOH 3aatH
(cpaBHMBAaTH HECKOJBKO BapUaHTOB DPEUICHHI, BBIOMpaTs Hambolee NOAXOAAIMi ¢ y4ETOM
CAMOCTOSTENBHO BBIIETEHHBIX KPHTEPUEB).

FBazosuie ucciedosamenvekue 0eucmeus.

* HCIIOE30BATH BOIIPOCH! KAK HCCIIEI0BATENbCK I HHCTPYMEHT HO3HAHMA,

o (hOpPMyYIHPOBATE BOMPOCHL, (GPUKCHPYIOIIHE PaspblB MEXIY peanbHBIM U KeJIaTebHBIM
COCTOSHUEM CHTYAIMH, OOBEKTA, ¥ CAMOCTOSTENBHO YCTAHABIHBATE HEKOMOC U IaHHOE;

- (hopMHpPOBATE I'HIOTE3y 00 MCTHHHOCTH COOCTRBEHHBIX CYXIECHUM, apryMEHTHPOBATD
CBOIO TIO3UITHIO, MHEHHE]

* [POBOJAUTH 110 CaMOCTOSTENBHO COCTABJICHHOMY IIIAHY HaboIeHHe, HEeCIOKHBIH
GHOJOTMYEeCKHil JKCTIEPUMEHT, HEOOIBIIOE KCCIENOBAHUE MO YCTAHOBJICHMIO ocobenuHoCTER
GUOIOTHUECKOT0 00BeKTa (Iporecca) H3yHEHHs, NPUIHHHO-CIEACTBCHHBIX cBszeH H
3aBHCHMOCTEl GUOIOrHIeCKHX 06HEKTOB MeXTyY COO0MH;

s OIEHHBATH HA NPUMEHEMOCTb M JOCTOBEPHOCTH MH(OPMAIMIO, NOTYHCHHYIO B xo0JIe
HAOIIONEHKS W SKCIIEPUMEHTA,

o CAMOCTOATELHO (POpPMYTHpOBaTh OOOOmIEHHsS W BBIBOABL 1O  pe3yibTaraM
TIPOBENEHHOTO HAOIONEHNS, IKCIIEPUMEHTA, BIaleTh HHCTPYMEHTaMH OLIEHKH JTOCTOBEPHOCTH
[OJTyYeHHBIX BBIBOIOB H obo0buenni;

s MPOTHO3MPOBaTh BO3MOXKHOE JalbHEHIIee pasBUTHE GHONOTMYECKHX IIPOLIECCOB U MX
[IOCITEICTRIS B AHATOTHIHBIX WM CXOTHBIX CHTYaIMAX, & TAK)Ke BEIIBATATH IPEATIONONKEHIA 00
MX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma ¢ ungopmayueii.

¢ [PUMEHSTH DPA3NHYHBIE METOMBI, MHCTPYMEHTEI M 3ampOCEI MPH MOUCKE H orbope
GroNornyeckol HHGOPMAIIMA MM JAHHBIX U3 UCTOUHHKOB C y4ETOM IpeNOKEHHOH yIeOHOH
GUONOrMUeckoll 3a1aun; BEIOHpATh, AHAIH3UPOBATh, CHCTEMATH3UPOBATE H UHTEPIIPETHPOBATH
6HOIOrHUecKy0 HHDOPMALUIO PAsIHYHBIX BUIOB U (OPM MPEICTABICHHUA;



* HAXOMWUTH CXOJHBIE APTYMEHTHI (TOATBEPHIAIOIINE HITH OTIpOBEpraollye OJHY H Ty XKe
WIIEI0, BEPCHIO) B Pa3IHIHbIX HH(OPMALMOHHBIX HCTOTHIKAX,

¢ CAMOCTOSTENLHO BHIOMpATh ONTHMANBHYIO (opMy MpPEACTABICHH uH(GOpMalHH 1
WUTFOCTPHPOBATE PeIaeMble 3a1a4i HECTOKHBIMH CXEMaMH, IUarpaMMaMi, HHOH rpaduKol 1
UX KOMOMHAITUSIMH;

* OLICHMBATH HANEKHOCTH OUOTIOTHYECKOH MHGOPMAIMH 10 KPUTCPHAM, [peAI0KEHHBIM
yumuTeNneM HiM chOopMyTHPOBAHHBIM CaMOCTOATENBHO;

« 3AMIOMHHATH ¥ CHCTEMATH3HPOBATH OHONOTHYECKYIO HH(HOPMAIIHIO.

Viugepcanbible KOMMYHUKAMUGHbIE 0etICINEU

Obuyerue:

° BOCTIpUHMMATH ¥ (OPMYIMPOBATE CYNACHHUS, BBIpAXKATH SMOIHM B IPOIECCE
BLITIONHEHHAS TIPAKTHYECKIX K 1a00paTOPHBIX paboT;

» BoIpaXaTh cebst (CBOKO TOUKY 3PEHHS) B YCTHBIX H MACBMECHHBIX TEKCTAX;

» pacmo3HaBaTh HeBepOabHEIE CPENCTBA OOIICHHS, TIOHMMATE 3HAyeHHe COI[MallbHBIX
3HAKOB, 3HATH M PACIIO3HABATE MPEIIOCHUIKH KOHQIMKTHEIX CHTYalui U CMsArdaTh KOH(IAKTEL
BECTH I1EPErOBOPEI;

* [IOHHMATh HAMEDPEHHs APYTHX, TIPOSBIIATH YBAKUTEIBHOE OTHOMICHHAE K cobeceTHUKY U
B KOppeKTHO#H (hopMe (HOpMYITHPOBATE CBOK BO3PAKCHHUS;

s B XOj€ IMANOra W/HIH JUCKYCCHH 3aJlaBaTh BONPOCH! IO CYIIECTBY ob6cyxIaeMoi
GHOIOTHYECKOH TEMBI M BHICKA3BIBATh HUIEH, HAIIE/IEHHBIE Ha PEIICHHE OuoIOrnYecKoi 3ana4u u
noIepkanue GraroxenaTebHOCTH O0IeHNS

« COMOCTABASTH CBOM CYyKHEHHS C CYXIGHHSMM JpYTdX YJacTHMKOB [HMajlora,
0GHApyYIKUBATH PA3IHYHe i CXOJICTBO TIO3ULHH;

o myGNMYHO TpPEeACTaBTE PE3YNBTATHl BBINOJHEHHOTO OUONOTHYECKOTO  OIBITA
(KCTIEpUMEHTA, KCCIeJOBaHHs, IPOEKTA);

o CAMOCTOATENHHO BbIOGHpPaTh (GOpMAT BHICTYIIEHHA C Y4ETOM 3a/ad Ipe3eHTalud U
0cOGEHHOCTEH ayIHTOPHH U B COOTBETCTBUH C HUM COCTABIIATE YCTHBIC I MUCHMEHHBIC TEKCTHI C
UCTIONBG30BaHUeM WILTIOCTPATUBHBIX MaTepUalloB.

Cogyecmuas OesimensbHoCHb (COmpPYOHUYeCmB0):

* [IOHEMATD ¥ HCIIONB30BATE IPEAMYIECTBA KOMAHIHON ¥ MHIMBH/YaTbHON paboThL TPH
pelleHH KOHKPETHOMH GHOIOrHYeckol mpobaeMsl, 000CHOBBIBATE HeoOXO0IUMOCTE IPUMEHEHHS
TPYIIOBEIX (OPM B3aMMOLEHCTBHS IPH PEIEHUHA IOCTABICHHOM yueOHOM 3a1a4u;

° NPUHUMATH LIeb COBMECTHOH HESTeNbHOCTH, KOJUIEKTHBHO CTPOUTE nencTBHS 110 €€
JOCTIDKEHHIO: PACIpPENelsTh DPOJHM, JOTOBapHBATHCSA, 00CYXKNaTh MPOLECC H pesyIbTarT
COBMECTHOI paboTsl, yMeTh 0600IaTh MHEHMS HECKONbKMX MofeH, MpOsBIATEH TOTOBHOCTS
PYKOBOJIUTb, BBITIONHATE OPYUYEHHUS, TONIHHATECA,

° IIAHHPOBATH OPraHHU3ALMI0 COBMECTHOH pabOTHIL, ONpPEAENATH CBOIO POJIb (c yaérom
NPEANOYTEHHH W BO3MOMKHOCTEH BCEX Y4YAaCTHHKOB B3aMMOEHCTBUS), PACIpPENeniaTh 3anatn
MEXKLy 4€HAMH KOMAHMBL, Y4acTBOBATh B IPYNNOBBIX (popmax paboter (06cyxnenus, 00MeH
MHEHHAMHU, MO3TOBBIE IITYPMBI ¥ HHEIE);

o BHITIONHSTH CBOK YACTh PabOTHI, JOCTHIATh KAYECTBEHHOrO pe3ylbTara Mo CBOEMY
HANpAaBJICHUIO U KOOPAMHUPOBATh CBOY ACHCTBHUS ¢ APYTUMHU YUICHAMH KOMAHIBI,

e OLIEHMBATH KAYECTRBO CBOErO BKJIAAa B OOIIMi IPOIYKT 110 KPUTEPUAM, CAMOCTOATEIRHO
c(hOpMYTMPOBaHHBIM YYaCTHHKAMH B3aHMOJIEHCTBUS; CpaBHHBATh PE3yNBTAThl C UCXOHOR
sajaueif W BKJIAJ KAKAOTO 4iIeHA KOMAHABl B JOCTHIKEHHE pe3ynbTaToB, pasiCiLITh chepy
OTBETCTBEHHOCTH M [IPOSBIIATE TOTOBHOCTS K TPEIOCTABIEHHIO OTIETA IIepe]| TPYIIIOH;

e  OBJIANETH CHCTEMOH YHHBEPCANBHBIX KOMMYHHKaTHBHBIX IeficTBAM, KOTOpas
obecrieynBaeT CHOPMHPOBAHHOCTH CONFATBHLIX HABBIKOB M 3MOLHOHANBHOTO HHTCIICKTA
ofyuaromuxcs.

Vuueepcanvhsie pecynamugnsle 0eicmeus

Camoopeanuzayus.

o BRISBIATH TIPOGJIEMBI IS PELICHHs B KH3HEHHBIX M yUeOHBIX CHTyalsX, HCHONb3YA
Ouonoruueckue 3HaHus;



* OPHEHTHPOBATHCH B Pa3JMYHBIX IOAXOJAX NPHHATHS perrenuit (MHIMBHIYAIBHOE,
NPUHATHE PELLEHNUs B IPYIIe, IPUHATHE PeLICHHI Ipymmoi);

o CAMOCTOSTENBHO COCTARJISTH AITOPHTM pelleHHs 3a1aud (WIH ero 4acThb), BEIOHPATh
crioco® pemreHms yueOHOM OHONOrHYecKod 3amayu ¢ y4ETOM HMMEIOLIHXCS PECypeoB H
COBCTBEHHBIX BO3MOYKHOCTE], apryMeHTHPOBATh [pe/UlaraeMble BAPMAHTHI PELICHUH;

s COCTABIATH IUTAH JedcTBuil (TIaH peanu3aludd HAMEYEHHOI'o anropaTMma pelIeHus),
KOPPEKTUPOBATH IPEJIONKEHHBI alropuT™ ¢ YYETOM TIONYYEHHS HOBBIX OHOIOrHIECKUX
3HaHUM 00 H3ydaeMoM GHOIOrUYEeCKOM 00OBEKTE;

s leaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

Camoronmpons (peprexcus):

* BIIAJIETH CIIOCO6aMH CAMOKOHTPOJIS, CAMOMOTHBAIIHHY U PEQIEKCHH;

* 1aBaTh A/[EKBATHYIO OLEHKY CUTYAIIMH U IIpe[uIaraTh IaH e¢ U3MCHEHHU L,

© YYUTHIBATH KOHTEKCT M TIPEABHIETH TPYAHOCTH, KOTOpbIE MOI'YT BOSHHKHYTH TIpH
pemenny yueOHONM OuONOrHYecKOd 3aja4yM, aJanTHpOBaTh pemIEHHE K MCHSIFOIHUMCS
00CTOATENECTBAM;

¢ OOBSICHATE MPUYHHBL JOCTHIKSHHUS (HEJOCTHKEHHSA) PE3YIIbTATOB NEATEIbHOCTH, 1aBaTh
OIIEHKY NPHOOPETEHHOMY OIBITY, YMETh HAXOAUTH IO3HTHBHOE B IPOU30LIE/IIIEH CHTYallNH;

© BHOCHTb KOPPEKTHBHI B [CSATENLHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIIMXCS CHTYALUH, YCTAHOBIEHHBIX OIMMHO0K, BOSHUKIINX TPYIHOCTEH;

* OLIEHHBATL COOTBETCTBHE pe3yJibTaTa LEIH U YCIOBHAM.

OMOYUOHATLHBIT UHMEATEKM.!

° PasNUYaTh, HA3LIBATE W YIPABIATH COOCTBEHHBIMHU dMOLMSAMU ¥ SMOIUAMH IPYTHX;

* BBISABJIATH W aHATM3UPOBATh IPHUUHBI SMOLIMH;

° CTABUTH ce€04 Ha MECTO APYTOTO YeI0BeKa, IOHUMAaTh MOTHBBI U HAMEPEHHS IPYroro;

* PEryJIMPOBATE CIIOCOO BBIPAKEHUS SMOLIHH.

Ipunsamue ceba u Opyeux:

°* 0CO3HAHHO OTHOCUTKCS K APYTOMY YEI0BEKY, er0 MHEHHUIO,

* IPU3HABATE CBOE IIPABO Ha OLIMOKY U TaKOE JKe IIPaBo APYroro;

° OTKpLITOCTH cebe U APYrHM; ° OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMpPOBaTh BCE
BOKPYT;

° OBNAJETh CHCTEMOH YHHBEPCAIBHBIX Y4YEOHBIX pPEryISTHBHBIX IEHCTBHH, KOTOpasd
obecrieunBaeT (OPMHUPOBAHHME CMBICIOBLIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSAS MO3MLUS
JMYHOCTH), M JKU3HEHHLIX HABBLIKOB IJMYHOCTH (ympaBieHus CoOOH, CaMOIHCIUIIIHHEL,
YCTOMYHMBOTO IIOBEACHHUS).

ITpedmemubiriu pesyasmamamu u3ydeHus npeamera «buonorus» B 5 Kiacce sBISIOTCA

CIIEIYIOLINE YMEHHUS:

v/ ompenesTh POl B IPUPOJIE PA3THIHBIX TPYIII OPraHA3MOB;

V' OOBACHATE POJIb KUBLIX OPTraHH3MOB B KPYTOBOPOTE BEIIECTB IKOCHCTEMEL.

v\ TIpUBOIWTH [MPUMEPHI NPHUCIIOCOOIEHMA OpraHM3MOB K cpele oOMTaHUsS H
OOBACHSTH HX 3HAYCHHE;
HAXOIUTH YEPTHI, CBHACTENBCTBYIOMME 00 YCI0KHEHNH )KUBBIX OPTraHH3MOB
00BSICHATH 3HAYEHUE JKUBBIX OPTaHU3MOB B JKM3HH H XO3SHCTBE YENOBEKA.
[IEPEYHCIATE OTIHYATEIBHEIE CBOHCTBA KHMBOTO;
pasmuuark (0 TaG/MIE) OCHOBHBIE TPYNIBI JKMBBIX OPTaHH3MOB (OakTepum:
OesnsaepHble, ANepHBIE: TPUOBI, PacTEHHs, KMBOTHLIE) H OCHOBHBIC T'DYTIIIBI
pactenuil (BOAOPOCIM, MXH, XBOIIH, ILIAYHBI, NAllOPOTHHKH, OJIOCEMEHHBEIE H
[[BETKOBBIE);
OIIPENIENATE OCHOBHEIE OpraHbl pacTeHUH (4ACTH KIIETKH);
OOBACHATL CTPOEHHWE M JKH3HEJEATENBHOCTh M3YYEHHBIX TPYII JKUBBIX
OprauusMoB (OaxTepuu, rpubbl, BOJIOPOCIIH, MXH, XBOLIH, ILUIAYHEI, TAOPOTHUKH,
TOJIOCEMEHHBIE U IIBETKOBEIE);

v/ TIOHHMATH CMBICH GHOIOTHUECKUX TEPMHUHOB;
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v/ XapakTepH30BaTh METOMBI Guomoruueckoil Hayku (HaOmOfeHHE, CPaBHEHMHC,
pe3yNeTaThl;  IONB30BATBCA  YBEIHIHTEIBHBIMA npubopaMu U HMETH
5TeMeHTApHBIE HABBIKH I[PUTOTOBIEHHS 1 H3yUCHHS NPENapatos. )

v JCHOJB3OBATH 3HAHWS OWOIOTMH IIpY COOMIONEHHH IMPABHI [OBCEIHEBHOMN
IATHEHBL;

v CaMmocToaTe bHO 06HApYKUBATE B (HOpMYTHPOBATH yueGHyo mTpodemMy.

IIpeomemnbimu  pe3yibmamamu  UsyHenusn npeomema «buonozua» 6 6 knacce
AGNANOMCA Clledyrouie YMeHUA:

— 06BACHATH POJTh PACTEHHH B COOOIIECTBaX U MX B3ANMHOE BIMAHAE APYT Ha JIpyTa;

— [PWBOIHTH IMPUMEPE! MPHCIOCOOTECHMH IBETKOBBIX pacTeHuil X cpejie OOHTaHHS H
00BACHATE UX 3HAYEHUE,

— HAXOIUTH YEPTHL CBUIETEIBCTBYIOIIME 00 YCIOXNHEHHH IKHBBIX OpraHu3MoB 110
CPABHEHHMIO C MPEIKaMH, H JaBaTh UM OOBICHEHHUE;

— 0BBACHATH MPHCIOCOOIEHHS Ha PA3HBIX CTATUAX IKM3HEHHBIX LHKIIOB. :

— OGBACHITH 3HAYCHNE IBETKOBEIX PACTEHH B JKM3HU H XO3SHCTBE Y€NOBCKA: HA3BIBATR
BaKHEH e Ky IbTYPHBIE H JIEKADCTBEHHBIE PACTEHS CBOCH MECTHOCTH.

— pa3NuYaTh BETKOBEIE PACTEHMS, ONHOMONBHbIC W ABYHOBHBIC, IPHBOIATE IIPUMEDEI
pacTeHHi H3y4eHHBIX CEMEICTB IIBETKOBBIX PACTEHHIt (MakcuMyM — HasbIBAaTh XapaKTCpHBIC
[PU3HAKHU [[BETKOBBIX PACTEHHH H3yUCHHBIX ceMeHCTRB);

— OIpEeNATE OCHOBHBIE OPraHbl pacTerwit (JucT, cTebelb, IBETOK, KOPEHB);

— OOBSCHATE CTPOEHHUE H JKH3HEIEATENPHOCTD [IBETKOBOTO PaCTCHHUA,

— HOHMMATH CMBICT GHOJOTHYECKHX TEPMUHOB;

— IPOBOIKTH OHONOTHYECKUE ONBITHL ¥ 3KCIIEPUMEHTHL 0OBICHATE HX PE3YJIbTATEL

— cobmoxaTs U 00BSCHATE IIpaBHiia IOBEAEHH B IPUPOTL.

— pasiuyaTh CheA0OHBIE 1 410BHTHIE IIBETKOBIC PACTCHU cBOEi MECTHOCTH.

Ilpedmemnvimi  pe3yipmamamy  H3y4eHUu: npeomema «buonozua» ¢ 7 Kacce
AGNAIOHICA CNEOVIOU{HE YMEHUA:

— OTIPENEISTE POJib B IPHPOE H3YUEHHBIX IPYIIT JKUBOTHBIX.

— NPUBOIATE TIPEMEPH! TIPHCIOCOOIEH)H KHBOTHBIX K CPele obuTaHms U OOBACHATH UX
3HA4YEHHE;

— HAXOIWTH YEpTHI, CBHAETENLCTBYIOUIME 00 YCIOKHEHHH JKHBOTHBIX TIO CPABHCHHIO c
TIPEKAMEL, H 1aBaTh UM OOBACHEHHE;

— 0OBACHATEH MPHCIIOCOOIEHUS Ha PA3HBIX CTaAMIX KU3HEHHBIX IIUKIIOB.

— 0OBSCHSTH 3HAYEHHNE KUBOTHBIX B KH3HU U X034HCTBE 4EJI0BEKA,;

— NPWBOIUTH MPUMEPH! M XapaKTepH30BaTh BAXHBIX UL XKH3HM K X03g#icTBa YeI0BeKa
JKMBOTHBIX (oOuTaTeneil OKUIHIN, [IapasMToOB, TIEPEHOCUHKOB fomnesneit, HACEKOMBbIX-
ONBUIMTENEH, OOIIECTBEHHLIX W KPOBOCOCYIIMX HACEKOMBIX, ITPOMBICIIOBBIX peIb, OXOTHHYbE-
MPOMBICIIOBBIX IITHL[ U 3BEPEH, MOMAUIHUX JKUBOTHBIX M 1p.) Ha IPHUMEpe CBOEH MECTHOCTH,
OOBACHATE UX 3HAUEHHE.

—pasmpuath (Mo TaliuIle) OCHOBHBIE IpPYNIBI JKHBOTHBRIX (mpocTefimme, THIIBI
KHUIIEYHONOIOCTHBIX, TIIIOCKUX, KPYIJIBIX U KOJBYATHIX YEPBEH, MOJIIIOCKOB, WICHHCTOHOIHX, B
T.4. K1aCChl PAKOOOPA3HBIX, HACEKOMBIX, TAYKOB; XOPOBBIX, B T.4. KJIaCChI prIO, 3eMHOBOIHEIX,
ITPECMBIKAIOLIAXCSI, TITHI X MIIEKOTIHTRIOIINX);

—  OOBSCHATH CTPOEHHME W IKM3HEJEATENBHOCTh M3YYCHHBIX TpPYIIT KMBOTHBIX
(TIpocTeiiinie, KHIEYHOMONOCTHBIE, IUIOCKME, KpyT/ble W KONpYaTBIe HEpBH, MOJIIFOCKH,
YNEHUCTOHOTHE (B T.4. paKooOpasHBlE, HACEKOMBIE, TAYKH), XOPIOBBIE (B T.u. PHIOHL,
3eMHOBO/IHBIE, IPECMBIKAIOIIFECS, ITHLIBI H MJIEKOMUTAIOLINE);

— XapaKTepUu30BaTh OCHOBHEIE SKOIOTHYECKUE TPYIINbl H3YUEHHBIX TPYIIT XKHUBOTHBIX,

— MOHUMATE CMBICT OHONIOTHYECKUX TEPMUHOB;

— pasnuuaTh BAKHEHITHE OTPAIbI HACEKOMBIX U MIEKOMUTAFOIIHX;

— IIPOBOIOHTH HAOMIOIEHNS 34 KU3HEIEATEIbHOCTEIO JKMBOTHBIX, OHONOrMUECKUE OIIBITHI
‘M SKCIEPUMEHTHI 1 O0BIACHATE MX PE3yNBTATHL



_ coBmonath i 0OBSICHATE [IPaBUIIa IOBEICHHS B IPUPO/IC,
— XapaKTepH30BaTh CIOCOOBI parnuoHANbLHOIO HCIIONb30BAHMUS PEeCypCOB JKHUBOTHBIX HA
IIpEMepe CBOETO peruoHa.
' — JCIIONIB30BATH 3HAHWS GHONOTHMY TIPH COOMIOIEHNY TPaBHI [TOBCEIHEBHOM I'MTUEHBL;
— OCYIIECTBIIATE JIMUHYIO NPO(QHIAKTHKY saboneBanuil, BBI3LIBAEMBIX MMapasuTHICCKUMH
JKUBOTHBIMH.

IpedmemHsimu  pe3yibmamamii  UyHeHuA npeomema «buonozua» 6 8 Kaacce
AGNAIOMICA CRedyou{ue yMeHusa:

1. B no3HAaRaTeNbHOM (MHTEIUIEKTYABHOM) ChEpe:

* BRIZIE/IEHHE CYLIECTBEHHBIX TIPU3HAKOB OHONOTHIECKUX O0BEKTOB (OTIHYATENBHEIX [IPA3HAKOB
JKUBBIX OPraHW3MOB; KJIETOK H OpraHu3MOB PACTEHMH, JKHBOTHBIX, rpu6oB ¥ OaKTepHii;
OpraHm3Ma deNOBeKa; BHIOB, SKocHCTeM; OHOCQEpe!) H MPOLECCOB (obmeH BeIecTB H
[peBpAlLlieHNe HEPIUY, TUTAHNE, JBIXaHHe, BbIICICHHE, TPAHCIIOPT BEMICCTB, poct, pa3BUTHE,
pa3sMHOYXEHHE, DeryJslus  KH3HEJesTeNbHOCTH —OpraHusMa, Kpyrosopot BEINECTB U
IpeBpalleHie SHEPTHU B - 9KOCHCTEMAX);
 [pHUBeNeHME [OKA3ATENBCTB (apryMeHTauus) POJACTBA HenoBeka C MJIEKOTIATAFOIMMU
JKABOTHBIMY; B3aHMOCBS3H UeIOBEKa M OKPYKAOIIeH Cpelibl; 3aBMCHMOCTH 3/I0POBBSI YEIOBEKA
OT COCTOSHHS OKDY/KAiOIIEH Cpesl; HEeOoOXOMMMOCTH  3allUTEI OKpyJKaroued Cpemnpl;
cobmoneHus Mep MpOMIIAKTHKA 3a00I€BaHUH, BBI3BIBAEMBIX PACTECHHAMH, YKUBOTHBIMH,
Gakrepusamu, rpubaMH W BUpyCamH, TpaBMaTh3Ma, CTPECCOB, BUY-undexiun, BpeIHbX
NPUBBIYEK, HAPYIIEHHs OCAHKH, 3PEHHUs, CIyXa, WH(EKIHOHHBIX W MPOCTYAHBIX 3a00neBaHKI;
« graccuduKanps — ONpeNeNeHde NPUHANIEKHOCTH OHONOTHICCKHX 00BEKTOB K
OIIPE/IENIEHHON _ CHCTEMAaTHYeCKOH TpyIIIE;
* 0OBsCHEHHE POIH GHONOTUHM B PAKTHYECKOH JeATEbHOCTH JO/IEH; MECTa i POl YeoBeKa B
IPHpPOZE; POACTBA, OOMHOCTH MPOMCXOKACHHS H IBOIOLUH pacTennit ® JKMBOTHBIX (Ha
TIpUMEpE COTIOCTABJIEHNS OTACIBHBIX PYTIL); POJH PasTHYHBIX OPraHk3MOB B JKU3HH YeoBeKa,
3JHAUEHUS OMOJIOTHYECKOro pasHooOpasus sl  COXPaHEHHA Omochepsl; MEXaHH3MOB
HACJICICTBEHHOCTH M M3MEHUMBOCTH, MPOSBIEHNS HACIEICTBEHHBIX 3a00IeBaHHK Y UCIOBEKa,
BH1000pa3oBaHus u MPUCIIOCOOIEHHOCTH;
e pasnuueHue Ha Tabauilax yacTel i OpraHOU/IOB KIETKH, OPraHoB 1 CHCTEM OpPraHoB YENOBeKa;
HA JKMBBIX 0OBEKTaX W TAGIMIAX OPraHOB [IBETKOBOTO PACTEHHs, OPraHOB M CHCTEM OpPraHOB
KMBOTHBIX, PAacTeHWil pasHBIX OTIEJOB, JKMBOTHBIX OT/AEIBHBIX THIIOB M KIIACCOB, Hamboiee
PACIpOCTPAHEHHEIX DACTEHHH M IOMAIlHKUX JKHBOTHBIX; chenoOHBIX M SNOBHUTHIX TPUOOB;

OITaCHBIX JUI. HEJIOBEKA paCTeHI’If:I H JKHUBOTHBIX,
° CpaBHEHHE Ouonoruyeckux OOBEKTOB K IIpOIECcCOoB, yYMEHHE JACNaTh BBIBOIOBI H
YMO3aKITHOYCHHA Ha OCHOBE CpaBHEHHI;

o BBISBJIEHWE W3MEHUMBOCTH OPraHW3MOB; IPHCIOCOONEHHH OpraHu3MOB K Cpelc o0uTaHNA;
TUNOB B3aWMOIEHCTBHS PA3HBIX BHIOB B JKOCHCTEME; B3aUMOCBSI3CH MENKIY 0COOEHHOCTAMH
CTPOEHUsl  KJETOK, TKaHeif, OpraHoB, CHCTeM  Oprasos H  HX byHKIMAMHE;
e ORNAZCHHE METONAMH OWOIOTMYECKOd Hayku: HabIIOJEHHE W OlMcaHHe OHOIOrMYEeCKHX

00BEKTOR H IIPOIECCOB; TIOCTaHOBKA GH_OJIOFPI‘EICCK_HX OKCIIEPUMEHTOB H obpacHeHHE HX
PE3YyIIbTATOB.

2.B 11eHHOCTHO-0pHEHTALMOHHOH chepe:

° 3HAHHE OCHOBHBIX TPaBHII IIOBEIEHHS B TPHPOAE H OCHOB 300POBOTO 06p333 JKH3HH,
° AHAINA3 W OLIEHKA IOCIEJACTRUM IeSTEeIEHOCTH YEJIOBEKa B IIPUPOJIE, BITMSTHHSA CbﬁKTOpOB pHucKa
Ha 300POBBLE YECIOBEKA.

3.B chepe TpYIOBOH NeATENbHOCTH:

*  3HaHHe u  cobmomenne  mpaBma  paboTel B kabunere ~ OHMOJIOTHH,
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o cobmoneHue IpaBua paboTEI ¢ OMONOrHYECKAMH mpubopaMu ¥ UHCTPYMCHTAMH
(TpemapoBanbHbIe HIIbL, CKaJBIENH, JIyTIEL, MMKPOCKOTIBL).

4. B chepe husugeckoil NesATENLHOCTH:

« OCBOGHHWE IIPHEMOB OKA3aHWs [EPBOM MOMOIIYM IPH OTPaBICHHH SNOBHTHIMU rpubamu,
pacTeHMSMM, YKyCaX JKMBOTHBIX, NPOCTYAHBIX 3a60/IEBAHMIX, OKOTax, OOMOPOIKEHHAX,
TpaBMax, CIACEHHH YTONAIOIIEr0; palioHANbHON OpraHu3aliy Tpy/a 1 OT/BIXA, BBIPAIIUBAHI
¥ PAa3MHOYEHHUA KyJBTYPHBIX DACTEHHH W AOMAIIHHX JKMUBOTHBIX, YXO/a 32 HUMH, IIPOBENECHUS
Ha6MIOIeHU 32 COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.

5. B acTeTnueckoii chepe:

s OBJIAIEHHE YMEHHEM OLIEHUBATL C SCTETHYECKOH TOUKH 3peHHA 00BEKTHI JKUBOH OpupOABL.-

Hpedmemuvimy  pesyiomamamy  usyueHus npeoMema «Buonozua» 6 9 Kuacce
AGNAIOMCA CNe0YIONIE YMEHUA:

— — obBsAcHATL poiib OHOpasHOOOpasus B ITIONEPKAHKMHU GuochepHOro KpyroBopora
BEIIIECTB.

— XapakTepu30BaTh MHIMBHAYallbHOE Pa3sBUTHE OpraHu3Ma (onTOTEHE3), 0Opa3oBaHUE
IIONIOBBIX KJIETOK, OTIOAOTBOPEHNUE U BaAYKHEHINHE STAIlbl OHTOI€HE3a MHOTOKJICTOUHBIX,

— 00BSICHATE IPUPOLY YCTOWUMBOCTH HOPMAIBHOTO OHTOTE€HE3A, |

— IPUBOJMTE IPUMEPBI IPHCIIOCOOIEHNH Y PACTEHHH U KHUBOTHBIX.

— HCTIONDB30BATH 3HAHMS IO SKOIOTHA IS ONTMMATBHOH OpraHu3anuu GOpsOBI C
uHGDEKIMOHHBIMHU 3a00ITEBAHUSIMHY, BPEIATEISIMA JOMAIITHEr0 | IPHYCaIeOHOro X035HCTBA;

— [OMB30BATHCS 3HAHUSAME 110 TEHETHKE ¥ CEJIEKIHU ISl COXPAHEHUS TIOPOJIHOM THCTOTEL
JIOMATITHUX HKUBOTHBIX (cOBaK, KOITEK, aKBAPUYMHBIX PBIO, KYp H Ip.);

— coOoaaTh NPO(QUIAKTAKY HACIEICTBEHHBIX OoIIe3He;

— HCIOJIB30BATH 3HAHMS 10 TEOPHH SBOFOLMY [ ONTHMAILHON OpraHus3ainy 6oprOEI €
HH(EKIMOBHEIMY 3a00TeBAHIAMY, BpEIUTEIIME JOMAITHETO | IIPAYCcaneOHOro X03sHCTBA.

— HAXOIMTH B MPOSBICHHSX KIU3HENEATENEHOCTH OPraHA3MOB O0I1e CBOHCTBA JKUBOTO 1
OO0BICHATE UX;

— XapakTepH30BaTh OCHOBHBIE YPOBHH OpraHH3aliiy KHBOTO,

— TOHMMATL POJb PETYNSANUH B 00ECIeUeHNH JKU3HEAEITeTPHOCTH B SBOJIOIIN JKUBBIX
CHCTEM, a [UIsl 3TOT0 HE0OXOJHMO HAXOMUTH 00paTHEIE CBA3M B MPOCTHIX CHCTEMaX W HX POIb B
nporeccax GYHKIMOHHPOBAHUS U Pa3BUTHS )KHBBIX OPTaHH3MOB,;

— MEPEUUCIIATH OCHOBHEIE TIOJIOKEHUS KIIETOUHOM TCOPUH;

— XapaKTePH30BATH OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI KIETKH, HX (YHKIHMH U pOIb B
KA3HEEATEIbHOCTH 1EJI0r0 Opranu3Ma, 0COOEHHOCTH CTPOCHMSI KIETOK PasHBIX NapCTB KUBBIX
OpraHu3MOB;

— XapaKTepH30BaTh OOMEH BEIIECTE B KIIETKE H €ro SHEPreTHIECKoe 00eCIeIeHNE;

— XapaKTEepU30BaTh MaTepHaIbHBIE OCHOBbI HACIEICTBEHHOCTH M CIIOCOOBI NENEHMS |
KIIETOK; '

— YMeTb IOIB30BATHCS MHKPOCKONOM, TOTOBHTh H PACCMATPHBATE IMPOCTEHINHE .
MUKpOIIpenapaTsl; ' f

— OBBSCHITE OCHOBHBIE (hH3MOTOTHUECKHE (DYHKIUN YenoBeKa U OHOJIOrHYeCKHi CMBICT '
WX PeryJisiiyig;

— 0OBSICHATL OMOIOTHUECKHH CMBICTT H OCHOBHBIE (POPMBI PA3MHOXKEHHS OPraHu3MOB;

— pasznuuaTh OCHOBHBIE (aKTOPHI CPedbl M XapakTepH30BaTb 3aKOHOMEPHOCTH HX
BJIASTHYSI HA OPTAHU3MEI B PA3HBIX Cpefax OOMTaHus;

— NONB30BATHCS TOHATHSMI 06 3KOJOTHYECKOl Hullle ¥ JKU3HEHHOH dopme, GHoleHO3e,
9KOCHCTEME, OUOTreoIeH03e H OHOreOXHMHYECKOM KPyTOBOPOTE, IIPOAYLEHTaX, KOHCYMEHTAX H -
penyleHTax, MHIEeBOH NUpaMUIE, THIIEBHIX LEIIX; !



— xapakrtepuszoBaTh Omocdepy, €€ OCHOBHBIE QyHKOME H pPOJb OJKMSHH B HX
OCYIIECTBICHHUH;

— knaccuHUIEPOBATL JKHBBIE OPraHM3MBl 1O HX POJAM B KPYrOBOPOTE BEIIECTB,
BBIIEIATH UEHH MHUTaHHA B DKOCHCTEMax,

— XapaKTepU30BaTh IIPUHUUHBI HU3KOH YCTOHYUBOCTH AarpO3KOCHCTEM;

— MPHBOJHUTE pHEMEPHI U3MEHYHBOCTH 1 HacJIeNCTBEHHOCTH ¥ paCTeHI/Iﬁ H KHABOTHBIX H
0OBSICHATE IPUYKUHY TOTO SBICHHS;

— XapaKTepH30BaTh 3aKOHBI HacienoBaHud I Mernensi, ¥X UTOJIOTUYECKUEC OCHOBEL
OCHOBHBIE TIOJIOIKEHHA XPOMOCOMHOH TEOPUH HACIEICTBCHHOCTH,

— XapakTepu30BaTh IPUPOIY HACIEICTBEHHBIX bonesueii;

— OOBACHATH SROJIOIMIO OPraHWYECKOTO Mupa U €€ 3aKOHOMCPHOCTH (cBUIETENHCTBA
9BOJIOIIMH, OCHOBHEIE TIOJIOJKEHHS TEOPUH €CTECTBEHHOTO otbopa Y. JlapsuHa, yueHus 0 BHIC U
BU006pa30BaHKUU, O TJaBHBIX HANPABIEHHAX SBOJIOLHMOHHOTO IpoIecca A H. CesepiioBa,
TEOPHIO HCKyCCTBEHHOro 0toopa Y. [lapBiHa, METO/b! CENCKIMM 1 UX GHOOTMYECKHE OCHOBBL);

— XapaKTepH30BaTh POHCXOXKEHAE ¥ OCHOBHBIE STAIIBI IBOJIOIIHH HKU3HH;

— OOBICHATH MECTO UEeJOBEKA CPEAd JKABOTHEIX H JKONOTHYCCKHME MPEAIOCHUIKH
TIPOUCXOKICHMS YETOBEKa;

— XapaKTEepH30BaTh OCHOBHBIE COOBITHS, BBIIE/MBIIHE JETOBEKA H3 XKHUBOTHOIO

MUpA.

— XapaKTePH30BAThH IKONOTHUECKHE NIPOOJIEMBI, CTOSIIUE MEPEL IEIOBCUECTEOM;

— HaXOJMTh MPOTHBOPEUNS MEXKIY AEATEIBHOCTHIO Y€JI0BCKA 1 npUpoIoH ¥ Mmpe/iararh
croco6Bl YCTPAHEHUS ITUX MPOTHBOPEUHH;

_ OBBSCHSNTHL M JOKA3hbIBaTh HEOOXOIMMOCTH OEpekHOro OTHOIUEHHS K XHBbHIM
OpraHu3Mam.

— NPUMEHATH OUOJIOTHYECKYE 3HAHMS [is OPTaHU3allii ¥ TIaHHPOBAHMS COOCTBEHHOI'O
3/J0poBOr0 006pasa KU3HH U NESATENBHOCTH, Onaromomyqus cBOell ceMbH M ONIarONmpUATHOM
Cpepl O0UTaHUs YEI0BEYECTRA.

TEMATHUYECKOE ILJIAHUPOBAHUE

5 KJIACC (35 YACOB)
Ha3zeanue Tema ypoka Ocnosnvie guovl deamensrocmu | Hcnonv3os
paszoena 00yuaOuiuUxca aHue
0bopyoosa
HUA
uenmpa
«Touka
Pocmay
Tema 1. |Ipupoma Boxpyr | Becena ¢ yuutenem, pabota ¢ y4eOHMKOM
Omauyue Hac. HaGmomaem u | U TeTpajbio. BrINoNHEHHe NHUChMEHHOTO
HCUHBO2O0 ont | HCCIICOYEM . 3a0aHM4d.
Hedxcueozo (5
yacoes).
Paznugue ten | Pabora ¢ yueGuukoM (c. 8): 3HAKOMCTBO
JKUBOM U HEXHBOM | ¢ NpU3HAKAMY TEN JKHBOM H HEXHBOH
TIPHPOJIBL npupodei; pabora ¢ OHONOTHYECKHUMHA
TEepPMUHAMHA obmeH BEIIECTB,
OpraudecKkue U HEOpraHHYeCcKue
BEIIECTBA; JIEMOHCTpAIlMs  YYHUTEIEeM
OIIBITA 110 BbI- ABJICHUIO OPraHHYCCKUX U
HEOpraHuyecKnx Bemects (c. 11)
Kakme Bemecrsa | PaGota ¢ yueOmmkoM (¢ 12):
coepKarcs B | hopMEpOBaHKE MPEJCTABICHUA O IIPO-
JKHABBIX BeneHHu 1 0(hOpPMIIEHHH OIIBITA; paboTa ¢ N




oprauu3max”? yaeGumKom (c. 13, 14): NpeobpasoBaHue _
_ uHbopMaIyK B POPMY cxeMsbl i TabIHUIIbI
CpoticTea xuBbIX | DPOHTAIBHAA Gecema: (opMHPOBAHKE
OpraHu3MOB. IpenCcTaBeHuH O pU3HaKax IKHBBIX
OpraHu3MOB; [OJTrOTOBKa K IPOBEICHHIO
[IPOCTOTO OMBITA v JKIBBIMH
OpraHu3MaMu.
TTonsenem utorn. | Pabora ¢ yaeOHUKOM, BLITIOJIHEHUE -
MACHMEHHOTO 3a/1aHHA.

| Tema 2. | Knero4noe [oTOBHTD
PaboTa ¢ pa3aaTouHbM MaTepHajloM.

Knemounoe - | CTPOEHHE C o MHKpOTpeTa
nmymaHie 00bICHEHHH YUATEILS.
et OPFARESMOD CanocTosTeNbHas paboTa ¢ y4eOHIKOM. paz
P J
Op2aHU3MO8 KyJIBTYPEL
(5 4). ame0.
O6HapyXeHH
e
OJTHOKJIETOYH
BIX
JKUBOTHBIX
(IIpOCTEHIIH
X) B BOXHOH
cpene c
HCIIONb30BaH
1eM
1 poBoro
MHKPOCKOIA.
DeKTPOHHBI
¢ TabmulBl U
TIIAKaThL.
( JlaGopaTopHas Pabota C ydueOHMKOM, aGopaTOpHbIM MuKpOCKOTI
pabora Nel oGopy/ioBaHAEM, ~TIOBTOPEHHCE TIpaBuUl CBETOBOH,
«3HAKOMCTBO ¢ | paboThl c nabopaTopHBIM 1 poBo#
MHUKDPOCKOIIOM) . 060pyI0BaHHEM.
‘ KonTponbHas Pemenne 3aganuit KOHTponLHOiFI paboTHL.
pabora Ne 1 .
4. Jlabopatopuas | Pabora ¢ yuebmuKoM, 1ab0paTOPHEM MHUKPOCKOIL
paboTa Ne2. 06opylOBaHUEM, MOBTOPEHHE TIpaBHIl | CBETOBOH,
paboThI c 1ab0opaTOPHBIM 1 poBoi
06GopynOBaHUEM.
5. JlaGopatopHas | Pabora c yaeGHIKOM, 1a00paTOPHEIM MHuKpOCKOTI
padota Ne 3 . oBopynoBaHueM, TOBTOPEHAE IIpaBul | CBETOBOH,
paboTEl ¢ nabopaTOpHBIM nuporoi
o6opynosanuem. [IpArOTOBICHHAE TECTA €
FCTIONB30BAHUE IPONOKEH.
Tema 3. | Kak upét xusup Ha | OpoHTANBHASL Pfecema €  YUHTENEM,
JKusnedesme | 3emie? pabora ¢  y4eOHHKOM, pabora €
JIbHOCH1b ' TeTpaibio. BLIpaliBaHue [ICCEHH.
Op2aHU3IMO8
(25 u).
Kaxk OponTanpHas Oecepa  ©  YHUTENCM,
pa3MHOKAIOTCS pabora C  y4eOHWKOM, pabota ¢©
JKMBBIC TETPaARBIO.
OpraHu3MbI?
Kax @ponTanpHas _ Oecefia ¢ ydUTENCM, DeKTPOHHEI
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Pa3sMHOKAIOTCS pabora ¢ yueOHukoM, pabota ¢ |e TaOmHIEBl U
JKHBOTHEIE? TETPabIo. TIAKATHL
Kax @poHTanbHas Oecera € YUHTENEM,
Pa3sMHOIKAIOTCS pabora ¢  yuebumkom, paboTa cC
pacTeHus? TETPaBIo.
. Kourponsras Pemenue 3ananme KOHTPOIBHON paGOTHL
pabora No 2
" | Moryr mu | @ponTtanbHas Gecema C©  ydHTelIeM,
.| pacrenns pa6ota ¢ yueOHHKOM, paboTra ¢
‘ IPOM3BOIHTE TETPaIBIO.
TOTOMCTBO Ges3
TIOMOTIH CeMSH?
TIpakTuyeckas PaGora ¢ yueGuukom, pabora c | [ludpopas
paGora KOMHATHBIMH PACTEHUIMH. nabopaTopus
Net- M0 SKOJIOTHH
«Yxon 3a (maTamx
%, | KOMHATHBEIMH OCBEIIEHHOC
¥ % | PACTEHHSIMM» TH,
08 % BJIAKHOCTH U
i TeMIIepaTyp
j 2
ol : PaGora c
: repbapHbIM
2 MaTepuanoM
TMoxseném utorn . | PaGoTa B rpyIax.
i PaboTa ¢ paspatounsM MaTepHaTOM.
s PaGota ¢ yueGHMKOM, BBHIIONHEHHE
IHMCBMEHHOTO 3aJaHus.
Kak “*  nmuratotes | ®poutansuas  Gecema ¢ yauteneM, | O6HapyxeHu
i pacTetns? pabora ¢ yueGHuKOM, paboTa C|e
ELEA0 TETPajbIo. XJIOPOILIACTO

B B KIETKax
pacTeHuii ¢
HCIIOIB30BaH
HeM
uudpororo
MHKPOCKOIIA.
DIICKTPOHHBI
€ TaOJHIEI U
TITAKATEL

7

TombKo 5u  JmCT
KOPMHUT pacTeHue?

Crnymanue o6bacHeHnH yauTens.
CamocrosTensras pabota ¢ yueGHIUKOM.
Pa6ota ¢ kapToukamu.

O6HnapyxeHu
e
XJIOPOIJIACTO
B B KJIETKax
pacTeHui ¢
HCTIONIb30BaH
HeMm '
nu(poBOTO
MHKPOCKOIIA.
DIEKTPOHHBI
€ TabuIEl 1
TITAKaThL.




L

TS
Fut!

i Kax nuraroTes | Pabora B mapax. OIEKTPOHHEI
a3HbIe @ponTtaneHas Oecema ¢ TENeM, | € TaOmHIbl U
P P
JKMBOTHEIE? pabora ¢ yuebHuKOM, paboTa ¢ | IITAKaTEHL
TETPabIo.
ONEKTPOHHEI
AKuBsie oprasmsmel Pabota ¢ pasmaToussvM MaTepuanom. P
3UMOIA, . & e TaOIuIEl |
St Cnymanwe 00bscHeHUN yauTeNs. e
CamocrosTensHas paboTa ¢ yueOHHKOM. h
! ONEKTPOHHBI
b f;mTaIOTCH Pabota ¢ pasmaTousbiv MaTepuaToM. S
[1apa3yThI’ "
T Crnymanue o6bacHeHnH yauTens.
ILTAKaTHL.

CamocrosTensHas paboTa ¢ yueGHHKOM.

IoaBeném uroru .

L

Pabora ¢ pa3natoussiv MaTepuanom.
Pabota ¢ xaproii ypoxa.
3akpeluieHne 3sHAHUH 110 TeMe.
IToAroToBKa kK KOHTPOJILHOM paboTe.

KOI—ITpOIILHaH Pemenne 3ananuii KoHTpOTBHOM paboTEL
" | pabota Ne4 .
Hysxrbr ma | PaGota ¢ paspatodseiM MaTepraiom.
£ MHHepanbHble comu | PaboTa ¢ kapToii ypoxka.
R KHBOTHBIM u | Becena ¢ yunrenem.
. | gemoseky? Anamus  ommGOK, AOMYIIEHHEIX Ha
KOHTPOIILHOH pabore.
Moxuao s xuTh | PaboTa ¢ paspatodmbmM MaTepHaIoM.
PaboTa ¢ kapro# ypoxa.

0e3 BonmI?

Becena ¢ yaurenem.

MoXHO mH  KHTB

PaBora ¢ pasnatoussv MaTepuamom.

He MHATAsICh? Crnymanue o6bsacHeHHi yunTens.
S CemuHapckoe 3ansTHE.
OponTansHas Gecema ¢ yumrenem,
501 o pabota ¢  yueGHukoM, paGota ¢
el oy TETPalbIo.
% Kag . moxmo OpoHTaneHas Gecema ¢ YUUTEJIEM,
MOOBITE.  3HEpruro pabota ¢  yueGHukoM, pabora ¢
ey | JUBSLKH3HE? TETPANBIO.
3auem Kupele | DponTaneHas Oecema ¢ yuurenem,
21 | OPraHE3MBbI pabota ¢  yueGuukom, pabora ¢
3aI1acaroT TETPAIBIO.
MU TATENbHEIE
BElIeCTRa?
Moskso mu xute u OponTameHas Gecema ¢ yunrenem,
He abnnaTs? pabora ¢  yueGmmkoM, paGora ¢
Y TeTpankio.
& Pabora ¢ npoSnemusmvy cutyanusam.
i Pasbop mpemnoxennit  mo oxpaHe

TIPHPOOHBIX BHIOB.

- 7
Hozzia'é_ eM HTOTH .

ITosTopenne npoiinennoro Marepuana.
Pab6ota B mapax.

Camocrositensuas pabora 1o
i KapTOYKaM.
” , [Toaroroska k KOHTPOJIBHOM paboTe.
| Tlomroroska K | IToBTOpPEHHE MPOiiIcHHOrO Marepuara.
KOHTPOIBHOH Pabota B napax.
paﬁ?&_é i CamocTositensHas ~ pabora o




KapTOYKaM.
Ilonroroska k KOHTpONBEHO# pabore..
Wrorosas Pewienye 3aanuii KOHTPOILHOM PaGOTEL
KOHTPOJIbHAS
pabora.
Paborta Haxn | Pabora Han omubxamu.
OLIMOKaMH. Pasbop 3amanuii KoHTpoBHOI paGOTHL
6 KJTACC (35 YACOB)
Haseanue Tema ypoka Ocnosnsie gudvt deamenvnocmu | Henonvsoe
paszoena 00yuaromuxcsa aHue
obopyoosa
Hus
uyenmpa
«Touka
Pocmay
Hayka o | Llapcrso Becena ¢ yuntenem, pabora c yueOHHKOM
pacmerusax - | Pacrenus. 1 TETpaneio. BeImosiHeHHe MHCEMEHHOrOo
bomarnuxa. Bremnee ctpoenue | 3ananus.
(64) u o61mas
XapaKTepUCTHKA
PaCTEHUH,
Muoroo6pasue Pabota ¢ yueGumkom; pabora c
KU3HEHHBIX POpM | GHOIOrHYIeCKaMH TEPMHHAMH;
PacTeHHH, ponTansHas Gecena ¢ yunTeIEM.
Knerounoe PaBora ¢ yueGHuxom, mpeoGpasosanue Muxpockomn
CTpOeHHE uHQopMamuu B QopMy cXeMBI H E(pPoBOi,
pacTeHui. TabJHIIEL. MUKpOIpena
CaoticTea (ponTaneHas Gecena ¢ yunrenem. partel
PaCTHTETHHOM Pabora B rpynmax.
KIETKH.
Txanu pacrennii. @ponTansHas Gecena: (opmupoanue | Mukpockomn
IPEACTABNEHUE O MpH3HAKAX JKUBBIX | HUBPOBOH,
OpraHH3MOB; MOATOTOBKA K NPOBEICHUIO | MEKPOIpeNa
IIPOCTOTO OIBITA c JKABBIMH | PATHI
OpraHu3MaMH.
Cems. Yenosus Pabora ¢ yueGuuxom, BemoONHeHME | PaboTa
IpOpacTaHus MUCbMEHHOr0  3ananms. Pabora ¢ | «Crpoenue
CEMSTH. nabopatopHeIM  06OpYyJOBaHHEM,  C | ceMeHH
CeMEHaMH PaCTeHHI. tacomu»
IToaroroska k KOHTpOTBHOM paboTe. [Tudposas
naboparopus
[0 3KOJIOTHH
(maTumk
OCBEIIEHHOC
TH,
BIAXKHOCTHU |
TEeMIIEPaTyp
bl).
ONEeKTPOHHEI

¢ Tabnuner u
TIAKATEL




KonTponsnas Perenue 3anaquii KOHTPOJILHON paboOTHL.
pabora Nel.
Opzaner Kopens, ero OponTanbHas Oecema ¢ yuurtenem, | MEKPOCKOI
pacmenuil. CTPOEHHE U pabora ¢ yuebuukoM, pabota c | uuQGpPOBOI,
(6 4) 3HaYeHue. AHAMH3 | TETPAIbIo. MUKpoIiperna
KOHTPOJILHOI AHamu3 KOHTPONIBHOH paboTel, pa3bop | paTsLImeKTp
paboTsl. 3a1aHUiA. OHHEIE
Tabnuuel U
kg JIaKaThL.
IToGer, ero Pabora B rpynmax. DNEKTPOHHBI
CTPOCHUE U Pabota ¢ pa3naTouHBM MaTepHAIOM. € TabIuIEl U
| pa3BuTHE Pabora ¢ yuyeOHuMKOM, BBHIIOIHEHHUE | [UIAKATHI
' MHCbMEHHOT'O 3aIaHHS.
JIuct, ero Pabora B rpynmax. Muxkpockor
CTpOCHHE U PaboTa ¢ pa3garoussiv MaTepuanom. u(poBOi,
3HAYEHHUE. Pabora ¢ y4eOHHKOM, BBIIOJHEHHE | MUKPOIIpENa
o MUCEMEHHOTO 3a/[aHNs. patbl.BHyTpe
HHEe
CTPOCHHUE
JHCTA.
Crebens, ero PaGora B rpymnmax. Mukpockon
CTPOEHHE U Pabora ¢ pa3aTouHbIM MaTepHaIom. nu(ppoBOii,
3Ha4YeHHE PaGota ¢ yueOHMKOM, BBINOTHEHHE MHKpOIpena
IUCBMEHHOTO 3aaHusl. paTHl.
«Crebenn
OJTHOJOJTBHBI
.4 U
JIBYIOJTBHBIX
pacteHui»
i DIeKTPOHHBI
e Tabmuusl u
, IJI2KATHL.
LiBetoxk, ero O@pontanshas Gecea ¢ yumTeneM, | DIEKTPOHHEI
CTPOCHHE H pabota ¢  yuebHumkom, pabora c |e TabGuMUBl U
;i 3HAYEHHE. TETPANIBIO. TLIAKaTEL
A [Inogm. @ponTansHas  Oecema YUIUTENEM, | DNEKTPOHHBI
= | PazgooGpazue u pabora ¢ yueGHEKOM, paboTa C | e TAGIHIE U
- | 3HAYEHHE IJIOMOB. | TETPaAbIO. TJIAKATEI.
Ocnosnvie Musepansroe OponTaishas Gecema ¢ yuurenem, | Luposas
npoueccoi [INTAHKE pacTeHHH | pabota ¢  yuebumkom, paBora c naboparopus
JHCU3HeOeame | U 3HaueHue BOJIEL TETPABIO. [0 3KOJIOTHH
AbHOCH Iloarorosxa x kKoHTpONMBEHO# pabore. (mart4uk
pacmenuy. BITAXKHOCTH,
(64 OCBEMEHHOC
: TH)
KonTponsnas Pewenne 3ananvie KOHTPONBHOIM paboTEL
pabora Ne2. :
Bozmnymroe OpoHTansHas Geceqa ¢ yuuteneM, | [udbposas
IUTaHue pacTeHuil | pabota ¢ yueGHHKOM, pabora ¢ | maGopatopus
= TETPaIbIo. O 3KOJIOTHH
DOoTOCHHTES. (maTumk
AHamus YIIEKHCIIOT0
KOHTPOJLHOHA raza U




