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HaumeHoBanue yueOHOrO IpeamMeTa Buonorus

Kmacc 10

Vuutens Becraea A.A.

Cpoxk peanusamuu nporpaMMel, yue6Hsii rog_ 2023-2024

KonuyecTBo yacoB no yueGHoMy miaHy: Bcero 68 yac, 68 B rox; B Hefiemo 2 gaca.

IInanmpoBanue cocraBneHo Ha ocHoBe _ IIporpammer M. H.ITonamapeBoi,

(Ha¥MEHOBaHMUE, aBTOP, TOJ, KM PEKOMEH/IOBaH)

Vueburk BUOJIOT'MS 10 xnacc (ba30BBIii YPOBEHSH )

. W.H.ITonamapesa
!HRBBBHHC, aBTOP, TOA, KEM MKOMGMOBQI

Pa6ouyo nmporpammy cocrasmi (a) :
Becraepa A.A.
(TmoamHCh) (pacmmgpoBKa IIOAIHCH)
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INOSICHUTEJIbHAS 3AIINCKA

ITpu pa3spaGoTKe IpPOrpaMMEl IO GHOJOIMH TEOPETHYECKYIO OCHOBY IS ONpPEACICHHS
HOIXOM0B K (POPMHUPOBAHHIO COZEpXaHWi yd4eOHOro IpeaMera «BHONOrHA» COCTaBHIIM:
KoHnentyansHpie nojoxkenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COAEPIKAHHA,
Pe3yIsTaTOB OGyUeHHs B TpeOOBaHMI K YPOBHIO NOATOTOBKH BBHITYCKHHKOB, IIOJIOXEHHS 00
o0IMX [eNIAX M NPHHIHUNAX, XapaKTepHU3YIOIUX COBPEMEHHOE COCTOSHHME CHCTEMBI CPEITHETO
obmero o6pasosanms B Poccuiickoit Peaepanuy, a Taxke DONOXKEHHA O crenuduke Guonorny,
€& 3HAaYECHWM B MO3HAHMM JXMBOM NPUPOIHl M 0OECHEUECHHM CYIIECTBOBAHHS 9YEIIOBEYECKOTO
obmecTBa. COracHO Ha3BaHHEIM HOJOXEHHAM, ONpPEEIeHE OCHOBHEIE (DYHKIMHM IPOrpaMMEI
1o GHOJIOTHH ¥ €€ CTPYKTypa.

ITporpamMma 1o GHONOTHH Ha&T MpEACTAaBIEHHE O LXK, 06 obmel cTpaternn 00ydeHus,
BOCIHTAHHS M pa3sBHTHS OOYYAIOIUXCs CpeACTBaMH Yy4eOHOro mpenamera «buomorms,
ompenenser o0s3aTENBHOE IPEIMETHOE COIEPXKaHHE, €ro CTPYKTYpY, PacHpeNeeHHE IIo
pasjenaM M TeMaM, PEKOMEHAYEMYIO IOC/IeI0BaTebHOCTs H3ydeHns yd4eOGHOro Marephaina ¢
YYETOM MEXIPEIMETHBIX M BHYTPHIPEAMETHBIX CBS3€H, JOTHKH 00pa30BaTelBHOrO MpoIecca,
BO3PACTHBIX 0COOEHHOCTeH 00yJaromuxcs.

B mporpaMMe mno OHONOTMM TaK)Ke YYUTHIBAIOTCA TPeOOBaHHA K IUIAHMPYEMBIM
JMYHOCTHEIM, METAaNpeJMETHEIM M IPEAMETHEIM pe3yibraTaM oOydeHHs B (hOpPMHUpPOBAHHAH
OCHOBHEIX BHJIOB y4eGHO-II03HABATENBHOM JEATENBHOCTH/Y9e0HbIX AeHCTBIM 06yJatomuxcst Mo
OCBOEHHIO COZIepKaHus GHONIOruyeckoro oopa3oBaHusl.

B mporpamme mo Guomoruu (10-11 xmacchkl, 6a30BEIi YPOBEHB) pEald30BaH MPHHIUII
NPEeMCTBEHHOCTH B W3yueHMH Owonoruu, Onarojaps deMy B HEHM IPOCMaTpHBaeTCst
HAIPABJICHHOCTh HA Pa3BUTHE 3HAHMWI, CBA3aHHBIX C ()OPMHUPOBAHHEM ECTECTBEHHO-HAYIHOTO
MHDPOBO33pEHHs, IIEHHOCTHRIX ODHEHTAlUWi JIMYHOCTH, SKOJOTHYECKOTO  MBINUICHHS,
IpPEACTaBIEHA! O 340pOBOM 0O0pase Xu3HM M GepeKHBIM OTHOIICHHEM K OKpYXaromeh
npuponHo# cpexe. IlosToMy Hapsimy ¢ u3yueHHeM OOMIEOMONIOTMYCCKHX TEOPHH, a TaKxke
3HAHUH O CTPOCHMY JKMBBIX CHCTEM Pa3HOIO PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIONIUX B HUX
IPOLECCOB B IporpaMMe IO OHONOTHM YIENCHO BHMMAHHE HCIOJIb30BaHUIO IIOIy4EHHBIX
3HaHW} B HOBCEAHEBHOM JKM3HM IS PELICHHMs IPUKIAJHEIX 3a/1a4, B TOM 4HUCIe: TPODHUIaKTHKH
HACIECACTBEHHBIX 3a00NeBaHMIf uelIOBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHHS,
000CHOBaHHS SKOJIOTHYECKH ENeco00pa3sHoro MOBENEHNs B OKpYXKalolel IpHpoAHO# cpere,
aHaIM3a BIUAHAA XO3MMCTBEHHOM IEATEIHHOCTH 4YENOBEKA HA COCTOSHHE IPHPOJHBIX H
HCKYCCTBEHHBIX 9KOCHCTEM. YCHIICHHE BHMMaHWS K NPUKIATHOM HAIPaBIEHHOCTH Y4eGHOTO
npeaMera «BHONOrHA» IPOIUKTOBAHO HEOOXOMUMOCTBIO 00ECHIEUEHHs YCIOBHA JUIA PEIICHHS
OJIHOH U3 aKTyaJbHBIX 3a/ia4 IIKOJIBHOTO GHONIOrHIecKoro o6pa3oBanus, KOTOpas IpeanoIaraeT
(dopMUpOBaHHE y O0OYYArOMMXCS CIOCOOHOCTH aJanTHPOBAThCA K W3MEHEHHSAM NHHAMHYHO
Pa3BHBAIOIIETOC] COBPEMEHHOT'O MHUPA.

Buonorust Ha ypoBHe cpexsero obmero oGpa3zoBaHus 3aHuMaeT BaxHoe Mecro. Ona
obecneunBaeT GopMuEpoBaHHe y 0OydYaroImuMxcs NPEACTAaBICHHM O Hay4yHOH KapTHHE MHpa,
pacumpseT 1 0606IIaeT 3HaHUS O XKUBOU IPUPOJE, €€ OTIMIUTENHHBIX IPU3HAKaX — YPOBHEBOK
OpraHM3allMd M O3BOJIOLNMH, CO3JaéT YCIOBHS IUIA: IIO3HAHWSA 3aKOHOB JXHMBOHM IPHPONEL
(dopMupoBanus (GYHKIMOHAIBHOM IPaMOTHOCTH, HaBHIKOB 34OpOBOro M GesomacHoro obpasa
JKHM3HH, SKOJIOTHYECKOr0 MBIILICHNS, IIEHHOCTHOTO OTHOLICHHS K XKHBOM MPUPOE X YEIOBEKY.

Bonpmoe 3HayeHMe OHONOTHS HMEET TakXKe IS DEIIEHHS BOCHMTATENBHBIX H
Pa3BHBAOIMX 3afad CpeaHero obmero obpa3oBanus, conuanu3anuy obydaomuxcs. M3ydenue



6uonoruu ofecreunBaeT  YCIOBHS ULt dbopmupoBanus HAHTEJUIEKTyallbHBIX,
KOMMYHHKAIIHOHHEIX ¥ HH()OPMAIMOHHEIX HABRIKOB, 3CTETHYECKOH KYIBTYpPHI, CIIOCOOCTBYET
HHTerpanyy OHONIOTMYECKUX 3HAHWM C NPEACTABICHHUSIMH M3 JPYTHX y4eOHBIX IPEAMETOB, B
9aCTHOCTH, (u3wKy, Xumuu ¥ reorpaduu. HazBaHHEIE 0I0XKEHNS O IIPpEAHA3HAYCHHH yueOHOTO
npeaMera «BHONOTHMS» COCTABMIM OCHOBY Ul ONpEJeNeHHs IOAXONOB K OTOopy H
CTPYKTYPHPOBAHHIO €0 COepKaHus, IPECTaBICHHOrO B IPOrpaMMe 110 6HONIOruu.

Ot6op coxepxanus yueOHOro npeaMera «bruonorus» Ha 6a30BOM ypOBHE OCYINECTBIEH C
HO3HIMN KyIETypOCOOGPa3HOro MOAX0Ja, B COOTBETCTBHH C KOTOPHIM O0YYarOMMECs AOJDKHEL
OCBOMTH 3HAaHHS ¥ YMEHHS, 3Ha4MMbIe M (opMHUpOBaHHS OOIIEH KyJIbTypHl, OIpEAEIISIOImUe
aJieKBaTHOE TOBEJCHHE 4YEJIOBEKAa B OKpYXaiomiedl IPHPOAHOM cpene, BOCTpEOOBaHHEIE B
TIOBCEIHEBHOM JXU3HHU ¥ MPAKTUYECKOH AeaTenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHMIA
3aHMMAlOT DOIEMEHTHl COAEPXKAHHMS, KOTOPHIE CIyXaT OCHOBOM i (OpMHpOBaHHS
NPE/ICTABICHAA O COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHE MHMpa M II€HHOCTHBIX
OpHMEHTANMSX THIHOCTH, CIOCOOCTBYIOMMX IyMaHHW3aI|y GHOIOrHYecKoro 06pa3oBaHus.

CTpyKTypHpOBaHHE COIEpXaHWs Yd4eOHOro MaTepHaia B IporpaMme IO OHOIOTHH
OCYIIECTBIEHO C YYETOM IIPHOPUTETHOrO 3HAYEHHUs 3HAHWH 06 OTIMUMTENBHEIX OCOOEHHOCTSX
XKHBOM IpPHPONBI, O €& YpPOBHEBOM OpraHM3allMM W SBONIONMM. B COOTBETCTBHM C 3THUM B
CTIPYKType ydebHOro mpeaMmera «BHONOTHA» BBEIEICHH CICAYIOIME COACPKATEIBHbIC IMHUM:
«Buonorus xak Hayka. MeToABl Hay4HOro mo3HaHus», «Kierka kak GHoOIOrHyecKas CHCTEMAY,
«Oprarm3M Kak Guonorudeckas cucreMa», «CucreMa ¥ MHOrooGpasue OpraHHIeCKOro MHpay,
«OBOIOIMS KABOU IPUPOABDY, «DKOCHCTEMBI M IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Ilens wm3ydenus yueGHoro mpexmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE
o0yJaromuMucs 3HAHUSMH O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHM3alWM >KHBBIX CHCTEM
pa3sHOro paHra u prOOpeTeHHe YMEHHH HCIIOIb30BaTh STH 3HAHUSA IS IPaMOTHBIX JEeHCTBHM B
OTHOIIEHHH OOBLEKTOB JKHBOM IPHPOMBI U PEIICHUS Pa3INIHbIX JKA3HEHHBIX IIPOOIeM.

Hoctmxenre nemu u3ydeHus ydeOHoro mpeamera «Buonorus» Ha 6a30oBOM YpOBHE
ofecreunBaeTCs peeHHEM CIEAYIOMUX 3a1a4:

OCBOEHME OOyJarOIUMHMCA CHCTEMBI 3HaHWM O OMONIOTMYECKHMX TEOPHAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTE3aX, IIPaBHNIaX, CIYKAlMX OCHOBOM i (hOpMHpPOBAaHHS
TIPE/ICTABIIEHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOIO IO3HaHH,
CTPOCHMH, MHOTooOpasMM M OCOOEHHOCTSX MHBBIX CHCTEM Da3sHOTO YPOBHS OpraHM3aluH,
BBIIQIOINMXCS OTKPHITHAX H COBPEMEHHBIX HCCIIEJIOBAaHUIX B OGHOJIOTHY;

(bopmupoBanre y 06y4alomMXCs IIO3HABATENHHBIX, MHTEJUIEKTYaIbHBIX M TBOPYECKHX
CHocoGHOCTEl B Ipolecce aHaIu3a JaHHBIX O IMYTSX Pa3BUTHSA B GHOJOTMM HAyYHBIX B3IIIAZOB,
UJIEH U TIOIX00B K H3YUECHHIO XKUBEIX CHCTEM Pa3HOTO YPOBHS OpraHHM3alliH;

CTaHOBJIEHME y oOOydatomuxcs oOmed KynsTypbl, ()YHKIHOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE yMEHMH OOBACHATH H OLIEHUBATH ABIEHHS OKDPYXKAIOLIEr0 MUpA JKMBOM HPUPOABI Ha
OCHOBAHWM 3HAHMH H OIIBITA, IIOYyYEHHBIX IIPH U3yYEeHUH GHOJIOTHH;

(bopmupoBanre y 0GydJalomuXCs YMEHHH HILIIOCTPHPOBATL 3HAYEHHME OHOJOTHYECKHX
3HaHWM B IPAKTHYECKOM EATENBPHOCTH YENOBEKa, PAsBHTHH COBPEMEHHBIX MEIUIUHCKHAX
TEXHOJIOTHH B arpoOHOTEXHOJIOTHiA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH IMO3HAHHS YEJIOBEKOM >KHBOM IPUPOJIEL
HEO00XOMMMOCTH GEPENKHOr0 OTHOLICHHS K Hel, COOTIONEH S 3THYECKUX HOPM TPH IIPOBEICHHUH
GHOJIOTHYECKHUX UCCIIEOBAHMIA;

OCO3HaHWE LEHHOCTH OMONOrMYECKMX 3HAHMM Ui NMOBBIUICHHS YPOBHS 3KOJOTHYECKON
KYIBTYpBIL, s GOPMUPOBAHHS HAYIHOIO MAPOBO33PEHHMS;



[IpEMEHEHHEe NPHOOPETEHHBIX 3HAHW W YMEHHH B IIOBCEIHEBHOM JKM3HH I OLECHKA
HOCIIEACTBHM CBOEH HEATENBHOCTH MO OTHONIEHHIO K OKpYXalomle#l cpene, COOCTBEHHOMY
37I0POBEIO0, 0GOCHOBAHHKE U COOMOIEHNE Mep podrIaKTHKY 3a60IeBaHMM.

B cucreme cpensero obmero obpasoBanus «bronorus», u3yyaeMas Ha 6a30BOM ypOBHE,
ABJIIETCA OOSA3aTENbHEIM y4eOHEIM NPEIMETOM, BXOIAIIMM B COCTAaB IPEIMETHOM obmacTu
«EcTrecTBeHHO-HaYYHEIE IIPEAMETEI».



COJEPKAHUE OBYYEHMS
10 KUIACC

Tema 1. BroJiorus Kak HayKa.

Buonorus xak Hayka. Ces3p GHOJIOTMM C OOINECTBEHHBIMH, TEXHMYECKMMH H JIPYTHMHA
€CTECTBEHHBIMH HayKaM#, (miocopuei, 3THKOM, 3CTETHKOM u mpaBoM. Ponp Gmonoruu B
(hopMHEpOBaHKY COBPEMEHHOM HayJHOM KapTHHEI Mupa. CHcTeMa GHONOTHYECKHX HayK.

MerTozn! MO3HAHASA KUBOU IPUAPOABI (HaOMOACHHE, SKCIEPUMEHT, ONMCAHKE, H3MEPEHHUE,
KiaccuuKanys, MOETUPOBaHHeE, CTAaTHCTHIECKas 00paboTKa NaHHBIX).

JlemoncTpanun:

Ioprpersr: U. Napsun, I'. Menaens, H. K. Komsnos, [Ix. Yorcon u @. Kpuxk.

Tabmuus! 1 cxeMbr: «MeToIb! TO3HAHHUS XKUBOM IPAPOABIY.

JlaGopaTopHbie H NpaKTHYeCKHe paboThI:

Ilpaktaeckas pabora Ne 1. «Mcmonp3oBaHME pa3sIMYHBIX METOIOB IIPH H3YYCHHH
6uonornyeckux 06GHEKTOBY.

Tema 2. JKuBble CHCTEMbI M HX OpraHH3aLMs.

Jupsie cucreMbl (GHOCHCTEMBI) Kak IpeaMeT W3ydeHHs Ouosnorud. OTiIHYMe XMBBIX
CHCTEM OT HEOPraHMYECKON IIPUPOJEL.

CpolictBa OmocucTeM ¥ HMX pasHooOpaswe. YpOBHH OpraHW3alid OHOCHCTEM:
MONEKYJISpHBIY,  KICTOYHBIM, TKAHEBBI, OpraHU3MEHHBIH, IOMYJAMOHHO-BHIOBOM,
9KOCHCTEMHEIH (6HOreoneHoTHYeckuit), 6uocdepHbIit.

JeMOHCTpanuu:

Tabmuuer u cxembl: «OCHOBHbIE NpH3HAKH JKM3HH», «YPOBHH OpraHH3alMH >KHBOH
TIPAPOIBD».

O6opynoBanue: Mogens Monekyisl JIHK.

Tema 3. Xumudecknii cOCTaB H CTPOEHHE KJIETKH.

XuMA9ecKuii  COCTaB  KJIETKM.  XWMHYECKHE  JJIEMEHTH:  MAaKpOdIJIEMEHTEL,
MHKpPO3JIEMEHTEL. BoJla ¥ MuHepabHEIE BelnecTBa.

@OysKnuE BOABI M MHHEDAIBHBIX BEIIECTB B KiIETKe. IloamepkaHhe OCMOTHYECKOrO
Gananca.

Bemxu. CocraB 1 cTpoeH#e GenKoB. AMHHOKHCIIOTE — MOHOMEpEI 6ekoB. HesamMeHHMBbIE
U 3aMEHHMMbIC aMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpHl GenkoBO#
MOJIEKYNIbI (NEpBHYHAd, BTOPHYHAs, TPETHYHAs M YETBEPTHYHASA CTPYKTYpa). XUMHYECKHE
cBoiicTBa GenkoB. Bronorunyeckue Gpynxnum 6enKoB.

@epMeHTE — OHonorudyeckue KaranmsaTopsl. CrpoeHwe (epMeHTa: aKTHBHEIA ILIEHTP,
cyOcrparnas cmenmmuHocTh. KodepMentol. BuTammmbl. OTivums — (epMEHTOB  OT
HEOPraHHYEeCKHX KaTal3aTopoB.

VrieBomsl: MOHOCaXapHaB! (ITIIOK03a, pub03a U Je30KCHpr603a), JucaxapHsl (caxaposa,
JaKT03a) M MOJHCAaXapuAbl (KpaxMmall, [JIMKOTEH, IEJUI0JI03a). BHojormueckre (yHKIHH
YTJIEBOZIOB.

Jimamsr:  TpurmMUEpuAsl, Gochomunuass, crepommbl. [ umpoduIEHO-THAPODOGHEE
cBoiicta. bronormueckue Qyrkuuy mnunos. CpaBHEHHE YIIIEBOIOB, GENKOB M JIHIHMIOB KaK
HCTOYHUKOB 3HEPIHUH.



Hyxnennossie xucnotsl: JJHK u PHK. HyxieoTnasl — MOHOMEPE! HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JIHK. Ctpoenme m ¢ynkmum PHK. Bugpi PHK. AT®: crpoeHme u
Gynxumm.

Iutonoruss — Hayka o Kierke. Kierounas Teopus — IpUMep B3aUMOJECHCTBUA HACH H
(akTOB B HAYYHOM MO3HAHUM. MeTObI H3yYEHUS KIETKH.

Knerka kxak menocTHas xwuBas cucteMa. OOmue npu3HaKky KIETOK: 3aMKHyTas Hapy)KHas
MeMGpana, monekyisl JJHK kak reHeTuueckuii anmapar, CHCTeMa CUHTe3a Genka.

Tunbl  KJIETOK: 3yKapuOTHYecKas H IpokapHoTHieckas. OCOGEHHOCTH —CTPOEHHS
npokaproTHdeckoii xieTku. Kiierounas crenka Gaxrepuit. CTpoeHHE 3yKapHOTHIECKOH KIICTKH.
OCHOBHBIE OTIIMYHS PaCTHTENBHOM, JKMBOTHOH ¥ IPUOHOM KIETKH.

TToBEPXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, [VIMKOKAIMKC, MX (YHKIHH.
ITnasmatuueckass MemOpana, e& cBoiictBa M ¢yHKuuH. IluTomnasmMa u €€ OpraHOHMIBL
OnsomemOpannsie opranonas! kietku: JIIC, ammapat I'ombmku, mu3ocoMbl. [TomyaBToHOMHEIE
OpraHOWABI KJICTKH: MHTOXOHJDHHM, IUIACTHABL. IIpOMCXOXIEHHE MHTOXOHAPHH H IUIACTHA.
Buns! miactun. HemeMOpaHHbIE OpraHOU/IBI KIIETKH: pUOOCOMBI, KJIETOYHBIN LIEHTD, IEHTPHOJIH,
PECHHYKH, XKTyTHKH. OyHKIHYM OpraHOMAOB KIETKH. BxmoueHus.

Snpo — perynsropHsii neHTp Kietku. CTpoeHue sAapa: saepHas 060104Ka, Kapyomiama,
XPOMaTHH, SAPBHIIKO. XPOMOCOMEIL

TpancopT BEIMIECTB B KJIETKE.

JleMoHCTpaMH:

IMoptpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpux, M. Yunxunc, P. ®parxms, K. M. Bap.

JlmarpaMmel:  «PacmpesieneHue XWMHYECKHX OJIEMEHTOB B HEXMBOH IPHPOIEN,
«PacnpesienieHre XMMHYECKUX 3IEMEHTOB B JXHBOM IIPAPOJIEN.

Ta6munel u cxemsl: «Ilepuoamdeckas TabnuIma XUMUYECKHX 3JEMEHTOBY, «CTpoeHHE
MOJIEKyJIBI BoasD», «BrocuaTes Genkay, «CtpoeHne Monekyns! Genkay, «CtpoeHue hepMeHTay,
«Hyxennoprie kucnotsl. JTHK», «Crpoerue Monexyns: AT®», «Ctpoenue 3yKapHOTHIECKOR
KineTkn», «CTpoeHME XMBOTHOM KiIeTKH», «CTpoeHHe pacTHTEeNbHOU KieTku», «CTpoeHue
TPOKapUOTHYECKON KIETKH», «CTpOoeHHe Aapa KIETKH», «YTICBOABDY, «JIAMAIEI».

OGopynoBaHHe: CBETOBOM MMKPOCKOI, 0OOpyHOBaHWE s MPOBENCHUS HAOIIOACHHIA,
HU3MEPEHHH, SKCIICPUMEHTOB, MHKpPOIpENapaThl PacTHTENBHEIX, HHABOTHBIX H OaKTEpHaIbHBIX
KJIETOK.

JlaGopaTopHbie M mpaKTH4ECKHE PaGoThI:

Jla6oparopras pabora Ne 1. «M3yueHne KaTaluTHYECKOH aKTHBHOCTH (pepMeHTOB (Ha
TpAMEPE aMHUIIa3bl WM KaTalla3kl)y.

JlaGoparopnass paGota Ne 2. «/I3yueHHe CTPOEHMS KIETOK DPACTEHMH, XHBOTHBIX H
GaxTepuit TOJ MEKPOCKOIIOM Ha TOTOBEIX MAKDOIIPENapaTax i MX ONHCAHHEY.

Tema 4. ZKKuzHeZeATEILHOCTD KJIETKH,

OGmer BemecTB, WIM Meraboimu3M. AccUMWIMs (IIACTHYECKH OOMEH) u
JUCCUMUIISIHAS (3HEPTeTUYecKuit 0GMEH) — IBe CTOPOHEI EAMHOTO Ipolecca MeTabousMa. Ponb
3aKOHOB COXPaHEHHs BEIIECTB ¥ SHEPTHH B IIOHUMAaHUK MeTab0IM3Ma.

Tunbr o6MeHa BemecTB: aBTOTPOGHEIA U reTepoTpodHEii. Pors (epmMenToB B 06MEHE
BEIIECTB M NIPEBPAICHUH SHEPIUH B KIIETKE.

@orocunTes. CperoBasi M TeMHOBas (asel QorocunTesa. Peakuuu (OTOCHHTE3A.
OddexTrBHOCT hoTOCHHTE3a. 3HaueHHe OTOCHHTE3] LIS JKU3HY Ha 3emire. Biusane ycnopmit
cpezsl Ha GOTOCHHTE3 M CHOCOOHI OBBIIEHNS €T0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHMHIA.



XemocuHTe3. XeMocHHTe3Upylomue GakTepuy. 3HaUYCHHE XEMOCHHTE3a Ul XH3HHM Ha
3emie.

OHepreTmdeckuit oOMeH B Kkierke. Pacmennenne BeIecTB, BBIACICHHE H
aKKyMYyJIHpOBaHME HEPIHH B KJIeTKe. JTanbl S3HepreTudeckoro ooMena. I'maxomus. Bpoxenue u
ero BuAbL KucliopomHoe OKHCIEHWE, WM KI€TOYHOe JbixaHHe. OKHCIMTEIBHOE
tdochopumposanue. IPHEKTHBHOCTH SHEPTETUIECKOTO OOMEHa.

Peaxuum MartpudHOro cuHresa. I'eHermueckas wuHpopMmamus u JIHK. Peanmzarms
reHeTuyecKoi mH(poOpManuy B KieTke. I'eHeTHdeckuit Kox U ero cBoicrBa. TpaHCKpHUIIIMS —
Matpuunbni cuaTe3 PHK. Tpascnsmms — 6uocunTes Genmka. Jramsl Tpancmanun. Koxuposanue
aMHHOKHCIOT. Posts pubocoM B GHocuHTE3€e Oelka.

Hexnerounble ¢opMbl xu3HM — Bupychl. Hcrtopus oTkperrus BupycoB ([ H.
HBanoBckuif). OcoGEHHOCTH CTPOSHHMS ¥ XKU3HEHHOIO IIHKIIa BUPYcoB. baxreprodaru. bonesnn
pacTeHuiA, )KUBOTHBIX U 4eJIOBEKa, BHI3BIBAEMBIE BUpycamMu. Bupyc mMMyHO#e(HIMTa YeTOBEKa
(BUY) - Bo3Gymurens CIIM[la. OGparHas TpaHCKPHILWS, peBepTasa M HMHTETpasa.
IpodunaxTrka pacIpoCTpaHEH S BUPYCHBIX 3a00JICBAHMIA.

JemMoHCcTpamumn:

IMoprperst: H. K. Konsuos, 1. U. UBanosckwuit, K. A. Tumupsses.

Tabmamer #  cxeMel: «Tumel  mutanms»y, «MeraGomusm», «MHUTOXOHIPHSY,
«OHepreTudeckuit 06MeH», «Xmopomnact», «®otocuntesy, «Crpoenne IHK», «Crpoenue u
¢bynknuoHupoBaHMEe reHa», «CuHres OGenka», «[eHermdeckmit koa», «Bupycwi»,
«baktepuodarn», «CrpoeHme u ku3HeHHbi 1ukn Bupyca CIIA]la, Gaxtepmodaray,
«Penmuxanusa JTHK».

O6opynoBanue: Moaenu-amuukamuu «YaBoerue JTHK u Tpanckpummusy, «BrocHHTE3
6enxa», «CTpoeHHe KISTKHY, MOAENb CTPYKTypsl JTHK.

Tema 5. PasMHo:KeHHe H HHIMBHAYAJIbHOE PA3BHTHE OPraHU3MOB.

Knerounsni muki, WM JKE3HEHHBIM 1ukn kierkd. Matepdasa m muto3. IIpomecchr,
nporekaomue B uHTephase. Pemmikanus — peaknus Marpuusoro cuaresa JJHK. Ctpoenue
XpoMOCOM. XpOMOCOMHEBIH Habop — kapuoTun. JIMIUIOWIHBIA M TalUIOWIHEIA XPOMOCOMHEIE
HaGopel. XpoMmaruzasl L[UTONOrHYECKHE OCHOBEI PA3MHOKEHHUS U MHIWBHLYATHHOTO Pa3BHTHS
OpraHU3MOB.

Henenne knerku — muro3. Crammm murosa. IIpomeccH, NPOHCXOAAIIEE HA PAsHBIX
CTaJusIX MATO3a. BHONOrMYecKmit CMEBICIT MUTO34.

ITporpamMmupyeMas ruGelts KIETKH — aONTO3.

@opMEI  pa3MHOXEHHS OpraHH3MOB: GeCIIONOe ¥ MOJoBOe. Bumsl Gecmomoro
Pa3MHOXCHHA: [EICHUE HAJBOE, IOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME,
BErCTaTHBHOC pa3sMHOXEHME. VICKyCCTBEHHOE KIOHMPOBAHUE OPraHM3MOB, €0 3HAYECHME IS
CENEeKIHH.

ITonoBoe pa3sMHOXEHHE, €rO OTIMUMSA OT GECIONOTO.

Meiios. Cramuu meiosa. IIpouecchl, mpoucxonsmae Ha cTagusax Meifosa. ITosemenue
XpoMOCOM B Meiiose. Kpoccurrosep. Bromornyeckuit cMEICH 1 3HaYEHHE MeH03a.

TameTtorenes — mpomecc 0Gpa3soBaHMs IOJOBEX KIETOK Y JKHBOTHBIX. I10OBEIE HKENE3BI:
CEMCHHVKH ¥ sSu4HUKH. OGpa3’oBaHHE H Pa3BHTHE IIONOBBIX KIETOK — raMeT (CIepMaTO30MI,
SHIEKIeTKa) — CIEpMaToreHe3 M oOBoreHes. OCOGEHHOCTH CTPOEHHS SHMIEKICTOK H
criepmaro3onnios. OmronoTBopenue. [TapreHorenes.

Unpueunyansaoe paspuTHe (OHTOreHe3). DMODHOHANBLHOE Da3BUTHE (SMOPHOTEHE3).
Otansl 3MOPHOHANBHOTO pa3BUTHS y IO3BOHOYHBIX JXMBOTHEIX: JPOGJIEHME, TaCTPYIIAINS,
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