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PABOYAS TPOI'PAMMA 11O BUOJIOI'MH (10 - 11 kiacc) 6a30Bblii ypOBeHb

PaGouas nporpaMmma cocTaBjieHa HA OCHOBe:
- ®epepanbHoro ['ocynapcrBennoro crangapra COO
- [IpumepHOIl mporpaMmbl OCHOBHOT'O 00111€r0 00pa30BaHus O OMOJIOTHH .
-IIporpammblr ocHOBHOTO 00111eTO 00pazoBanus o ouonoruu ais 10 - 11 kimacca «O01mas
ouosorus» aBTopoB U.b. Aradonosa, B.I. CuBornazos //IIporpammesl 1i1st 0011e00pazoBaTeabHbIX
yapexnaeHuid. buonorus. 6-11 knaccel. - M.: [Ipoda, 2010. — 78c., MOTHOCTBIO OTpaXkaromen
conepskanue [IpumepHoi mporpaMMel, ¢ TONOJHEHUSIMU, HE MTPEBBIIAIOIIMMH TPeOOBaHUS K
YPOBHIO MOATOTOBKH 00YYaOLIHXCS
PaGouas nmporpamma opreHTHpOBaHa Ha:
1.Yuebnuk «O6mas 6nomnorus. bazossiii ypoBeHs.10-11 kmaccb» YaeOHUK is
obmeobpaszoBarenbHbIX yupexaenuid. B.M. Cusornasos, N.b. Aradonosa, E.T. 3axaposa. - M.:
Hpoda, 2015

AHHOTALIUA

[Ipemnaraemass  paGodass mporpamMmma IO  OHWOJOTHHM  JUIs  cpeiaHeld  (ITOJIHOM)
o01eo0pa3oBaTenbHON MIKOJIBI peanusyercs B yueOHukax B. WM. CuBornazosa, U. b. AradonoBot,
E. T. 3axapoBoit «buonorusi. O6mas ouonorusi. bazossiit ypoBenb» Ay 10 u 11 xmaccos.

JlanHast mporpaMma COCTaBJIeHa Ha OCHOBE (DYHIaMEHTAIbHOIO spa COAEp KaHUs OOILEro
oOpa3zoBaHus B TpeOOBAHUH K pe3ylbTaTaM OCBOCHUS CpeaHero (MOJIHOro) odmiero odpa3oBaHus,
npejcTaBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM O0pa30BaTeIbHOM CTaHAAPTE CPEIHETro
(moHOTO) 001IIero 00pa3oBanus. B Hel TakKe y4TEHBI OCHOBHBIC HJICH W TIOJIOKEHUS IIPOTPAMMEBI
pa3BUTUA U POPMUPOBAHUS YHUBEPCAIBHBIX YYEOHBIX NEHCTBUMN NI cpeAaHero (MOJHOro) OOIIero
o0pa3zoBaHus u COOIIOIeHA TIPEEMCTBEHHOCTh C TIPOTPAMMOI 10 OMOJIOTHH TSI OCHOBHOTO OOIIETo
oOpa3oBaHHs.

OCHOBHBIE OTJIMYUTENIbHBIE OCOOEHHOCTH MPOTPAMMBI 110 OMOJIOTUH ISl CpeliHEeH (ITOJIHOM)
IIKOJIBI 3aKJIF0YAIOTCS B CIEAYIOLIEM:

* OCHOBHOE COJIEp)KaHHE Kypca OpHEHTHPOBAHO Ha (YHIAMEHTAJIBHOE SAPO COAEpKAHMS
OMOJIOTMYeCKOro 00pa3oBaHus;

* 00beM ¥ TyOMHA Y4eOHOr0 MaTepuasa ONpeesstoTcs TpeOOBaHUSIMU K pe3yJbTaTaM OCBOCHUS
OCHOBHOU 00pazoBaTeNbHON MpOrpaMMbl CpeaHero (MOJHOTo) obmiero oopasoBaHusl Ha 6a30BOM
YpOBHE;

* TpeOoBaHUS K pe3yabTaTaM OCBOCHHMS OCHOBHOW OOpa30BaTENbHOW MPOrPaMMBI CPEIHETO
(momHOTO) 00IIIET0 00pa30BaHUS U MPUMEPHOE TEMATUYECKOE TIIAHUPOBAHUE OTPAHMYUBAIOT 00bEM
COJIEp>KaHusl, H3y4aeMoro Ha 6a30BOM ypOBHE.

[Iporpamma  ompenenser  coAepKaHME€ M CTPYKTYpy  ydyeOHOro  marepuana,
MOCIIE0BATEIBHOCTh €r0 U3y4YeHHs, MYyTH (HOPMHUPOBAHHS CHUCTEMbI 3HAHUN, YMEHUI U CIOCOO0OB
NEeSTETbHOCTH, Pa3BUTHS, BOCIHUTAHHUS WM COIMAIM3alMU ydamuxcs. JlaHHas mporpamMma MOKET
OBITh MCTOJIB30BaHa B 00111€00pa30BaTENIbHBIX YUEOHBIX 3aBEJCHHUSIX PA3HOTO MPOQUIIS.

[IporpaMma BKJIIOYAeT TOSCHUTEIBHYIO 3alMCKy, B KOTOpPOl MpeicTaBlieHbl o001mas
XapaKTepUCTHKA y4eOHOTO MpeMeTa, MECTO MpeAMeTa B y4eOHOM IUTaHe, IEHHOCTHBIE OPUEHTHPHI
coJiep’kaHusi Kypca OWOJIOTUH, JMYHOCTHBIE M METaNpeAMETHbIE pe3ybTaThl OCBOEHHUS Kypca;
coJiepKaHue Kypca C MEepeyHEM pa3/IesioB ¢ YKa3aHUEM YHMCila YacoB, OTBOAMMBIX Ha UX U3y4YEHUE,
u TpeOOBaHMSIMH K TIPEIMETHBIM pe3ylbTaTaM OOYYEHHUS, TEMAaTHYeCKOe IIJITaHUPOBAHUE C
OTIpeIeICHUEM OCHOBHBIX BHJIOB y4EOHOH JEATETHbHOCTH MIKOJHLHUKOB; Y4EOHO-METOIUYECKOE U
MaTepualbHO-TEXHUYECKOE oOecrieueHrne 00pa3oBaTeIbHOTO MpoIlecca.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

OnHO#l M3 BaXXHEWIIMX 3a7ad dTama cpeaHero (MOJHOro) O0Iero oOpa3oBaHUS SIBISETCS
MOATOTOBKA OOYyYaromMXCs K OCO3HAHHOMY H OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTO H
npodeccuoraibHOro myTH. O0ydarmuecs: JODKHBI HAYYUTHCS CAMOCTOSITEIILHO CTaBHTHh IETH U
OTIPEACTISATh MYTH UX JOCTHKEHUS, UCIOIB30BaTh MPUOOPETEHHBIN B IIIKOJIE OMBIT ACSITEILHOCTUA B
peanbHOM KM3HU, 32 paMKaMHU y4eOHOTO mporiecca. bonbIioi BKIa B TOCTHKEHUE TJIABHBIX IeTeH



cpenHero (MOJHOTO) 0OImero oOpa3oBaHUSI BHOCUT HM3YyYCHHE OHMOJIOTHH, KOTOPOE MPH3BAHO
00eCneunTh:

1) dbopmupoBaHHe CHCTEMBbl OHOJIOTHYECKHMX 3HAHUN KaK KOMIIOHGHTa €CTECTBEHHO-HAyYHOM
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH  OOYyYaloOIUXCsS, HMX  HMHTEJUIEKTyalbHOE M  HPAaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OpMHpOBaHME y HUX TYMAHUCTHYECKHX OTHOIICHUH M IKOJIOTUYECKU
1e1ecoo0pa3Horo MoBeAeHMs B ObITY U TPYIOBOM IESTEIBHOCTH;

3) BBIPAOOTKY NOHHMMAaHUS OOIIECTBEHHON TMOTPEOHOCTH B PAa3BUTHH OHOJOTHUH, a TaKKe
dbopMUpOBaHHE OTHOIICHHS K OHOJOTMM Kak BO3MOXKHOM oOsiactu Oynymied IpakTHUYeCKON
NeSITENIbHOCTH.

Llenu Onomormueckoro oOpa3oBaHUsl B cTapiiei MmKoje (GOpMyTUPYIOTCS HAa HECKOJIBKHX
YPOBHSX: INI00ATBHOM, METaIllPeIMETHOM, JINYHOCTHOM M MPEIMETHOM, Ha YpOBHE TpeOOBaHUHN K
pe3ylibTaTaM OCBOSHUS COJCPKAHUS MPEAMETHBIX IPOTPAMM.

['mobanbHble LEIM OHOJIOTHYECKOro 00pa3oBaHUs SBIAIOTCS OOMIMMH JJisi OCHOBHOM U
CTapIIC IIKOJBI W OMPEICISIFOTCS COIUAIBHBIMU TPEOOBAHHMSIMH, B TOM YHCJIC W3MECHECHHUEM
COLIMAJIbHOW CUTYyallUd pa3BUTUA — POCTOM HH(POPMALMOHHBIX TEPErpy30K, H3MEHEHUEM
XapakTepa U Croco0OoM OOIICHUS U COLMANBHBIX B3aUMOJICHCTBUN (0OBEMBI U CITOCOOBI TTOTYIEHUS
nH(pOpMaLIUK TOPOKIAIOT PsAJ OCOOGHHOCTEW pPa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambonee
MIPOYKTHBHBIMU C TOYKH 3PCHHS PEIICHUS 3a/1a4 PA3BUTHS MOIPOCTKA SBIISIOTCS COIMOMOPAITbHAS
U UHTEIUIEKTYyalbHasi B3pOCIOCTb.

[Tomumo oTOro, riHOOaNBPHBIE LENH (QOPMYIUPYIOTCS C€ YYETOM PAaCCMOTpPEHHS
OMOJIOTMYECKOro 00pa3oBaHUs KaK KOMIIOHEHTa CHCTeMbl 0Opa30BaHUS B LIEJOM, [IO3TOMY OHU
SIBJITFOTCSI HanOoJiee OOIMMHU U COLMATHHO 3HAYNMBIMHU.

C yderoM BBIIICHA3BAHHBIX MOAXOAOB IIOOANBHBIMH  LENSMH  OHOJOTHYECKOTO
00pa3oBaHMSI SIBJISTFOTCSI:

* comuanu3anus OOydYarolUXcsl KaK BXOXKACHHE B MHUP KYJIbTYpbl U COLIMAIBHBIX OTHOILICHUH,
o0ecrieynBaroIee BKIIOUYEHUE YYAIIUNXCS B Ty WIH WHYIO TPYIILY MM OOIMIHOCTh — HOCHTENS €
HOPM, IICHHOCTEH, OpUEHTAI1ii, OCBAUBAEMBIX B IPOIIECCE 3HAKOMCTBA C MUPOM KUBOU MPUPOIBI;

* IPHOOIIEHNE K MMO3HABATEIILHON KYJIbTYpe KaK CHCTEME MO3HABATEIBHBIX (HAYYHBIX) IICHHOCTEH,
HAKOIUIEHHBIX 00IIECTBOM B cepe OMOIOTHYeCcKOr HayKH.

[TomuMmo 3TOT0, GHOIOrHUECcKOE 00pa3oBaHUE HA CTapIIel CTYNIEHH MPU3BAHO 00ECTICUUTh:

* OPUECHTAIIMIO B CUCTEME ITHUECKUX HOPM U LIEHHOCTEW OTHOCUTEIHHO METOJIOB, PE3YyJIbTATOB U
JOCTUKEHUM COBPEMEHHOM OMOJIOTHYECKON HayKu;

* pa3BUTHE TMO3HABATENBHBIX KAueCTB JTUYHOCTH, B TOM YHCJE TO3HABATEIBHBIX HWHTEPECOB K
M3YYEHHIO OOIMX OMOJIOTHIECKUX 3aKOHOMEPHOCTEH U CaMOMY TIPOIIeCCy HAyYHOTO TIO3HAHUS;

* OBJaJIcHHE Yy4eOHO-TIO3HABATENbHBIMH M IIEHHOCTHO-CMBICIOBBIMH KOMIIETEHTHOCTSIMH IS
(dhopMUPOBaHUS TTO3HABATEILHOW W HPABCTBEHHOW KYJIBTYphI, HAYYHOTO MHUPOBO33PEHHUS, & TAKKE
METOJIOJIOTHEH OMOIOTUYECKOTO SKCIEPUMEHTa M DJIEMEHTAPHBIMU METOJIaMU OHOJOTHYECKHX
HCCIICIOBAHNH;

MECTO YYEBHOTI' O IIPEJJMETA B YYEBHOM IIVIAHE

Kypcy Ouonoruu Ha cTynmeHW cpenHero (MoJIHOTo) oOmiero oOpa3oBaHUs MPEANISCTBYET
Kypc OMOJIOTHH, BKIFOYAIONTUHN 3JIEMEHTAPHBIE CBEJCHUS 00 OCHOBHBIX OMOJIOTHYECKHUX OOBEKTaX.
I[Io cytu, B OCHOBHOM ImIKoie mpeobiIafaeT coAepKaHWe, HaleIeHHOe Ha U3YYCHHe
OPraHW3MEHHOTO  ypPOBHS  OpPraHW3allUd J>KU3HU W HEKOTOPBIX  OOIIEeOMOIOTHYECKUX
3aKOHOMEPHOCTEM.

B crapmieit mkose, onmupasch Ha 3TU CBEICHUSI, YIUTENIb OMOJIOTHU MOXKET 0oJiee TOJIHO U
TOYHO C HAyYHOW TOYKH 3pEHHS pACKphIBaTh OOIIHEe OHOJIOTHYECKHEe 3aKOHOMEPHOCTH,
MPOSIBIIIONINECS HA Pa3HBIX YPOBHAX OPTaHW3AIWH KUBOW TPHUPOILI (OOMEH BEIIeCTB U
MpeBpaIleHus] dSHEPruu, (OTOCHHTE3, HBOINIOLHMS, 3aKOHOMEPHOCTH HACIEACTBEHHOCTH W
W3MEHYUBOCTH H T. 11.).

Cogepxanne Kypca OWONOrMM B OCHOBHOW IIKOJE, BKJIIOYAIOIIEe CBEACHUS O
MHOT'000pa3uu OpraHu3MOB, OMOJIOTHYECKOM TPUPOJIEC U COITUATHHOM



CYIIHOCTH Y€JIOBEKa, CIIY>)KUT OCHOBOMW JJIsi U3Y4YeHHs] OOUIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH,
TEOpHl, 3aKOHOB, THIOTe3 B CTapliedl mIKoje, TAe ocoboe 3HaueHHe NPUOOPETaroT
MHPOBO33PEHYECKUE, TEOPETUUECKUE TTOHSATHSI.

Pabouas nporpamma npejacraBJisieT:
* |1 4Yac KJacCCHBIX 3aHATUN B HEJCNIO NMPU W3YYEHUHW MpeameTa B TedeHuwe AByx JjeT (10 m 11
KJIaCChl), COOTBETCTBEHHO 70 4acoB MpenoiaBaHus B
TE€YEHHE JIBYX JIET;

HEHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA KYPCA BUOJIOI'MHN

VYuebublii npenmer «buonorus», B COAEpKaHUM KOTOPOTO BEIYLIIUM KOMIIOHEHTOM
SBJISIIOTCSl HAyYHbIE 3HAHUS M HAay4yHbIE METOJbI MO3HAHMsI, 1103BOJIAET (OPMUPOBAThH Y ydallUXCs
HE TOJBKO IIENIOCTHYIO KapTUHY MHpPa, HO W MPOOYXIaThb y HHUX SMOIMOHAIBHO-IIEHHOCTHOE
OTHOLICHME K H3y4yaeMOMYy MaTepuaiay, co3JaBaTb YCJIOBUA i (OPMHUPOBAHUS CHUCTEMBbI
LIEHHOCTEH, OIpEeNeNAIoNnel TOTOBHOCTh BBHIOMPATh ONPEACICHHYIO HaIpaBICHHOCTh JCHUCTBU,
JECMCTBOBATh W OLICHWBAaTb CBOM [JEHCTBUSA M JEUCTBUSA JAPYTUX JIOACH 110 OIpeNeICHHBIM
LIEHHOCTHBIM KPUTEPUSIM.

[TockonpKy camMO NOHATHE LEHHOCTH NPEAIOJIaraeT HaJu4he LEHHOCTHOTO OTHOILUEHUS K
MpeIMeTy, BKIIOYACT EIUHCTBO OOBEKTHBHOTO (CaM OOBEKT) M CYOBEKTHBHOTO (OTHOIICHHE
CcyObeKTa K 00BEKTY), B Ka4eCTBE LIEHHOCTHBIX OPUEHTUPOB OMOJIOrMYECKOro 0Opa3oBaHUs Kak B
OCHOBHOH, TaKk M B CTapUIel HIKOJIE BBICTYHNAIOT OOBEKTHI, M3y4aeMble B Kypce OHMOJIOTHH, K
KOTOPBIM y LIKOJBHUKOB (POPMHUPYETCS LIEHHOCTHOE OTHoweHue. [Ipu 3ToM Beayilyio pojib B
Kypce OMOJIOTUH UIPaOT IT03HABATEIbHBIE IEHHOCTH, TaK KaK JaHHbIN y4eOHbIN IpeaIMeT BXOIUT B
IpyNIly IPEeIMETOB I103HABATEIbHOIO LUKJIIA, [1aBHAs LI€JIb KOTOPBIX — U3YyYEHHUE PUPOLBL.

OcHOBY NO3HaBaTEJIbHbIX LEHHOCTEH COCTABJISIOT HAy4yHbIE 3HAHUS, HAy4YHbIE METObI
no3HaHus. [lo3HaBaTeabHbIE IEHHOCTHBIE OpUEHTALUH, (POPMUPYEMBbIE y MIKOJIBHUKOB B IIpOLIECCE
U3Y4€HHUs OMOJIOTUH, IPOSIBIISIFOTCS B: OTHOIIEHUH K:

* OMOJIOTUYECKOMY HayYHOMY 3HAHMIO KaK OJJHOMY U3 KOMIIOHEHTOB KYJbTYpBl Hapsly C APYTUMH
€CTECTBEHHO-HAYYHBIMHU 3HAHUSMU;

* OKpYKalOLIEMY MUPY KaK MUPY KUBBIX CUCTEM M NPOUCXOIAIINX B HUX MTPOLIECCOB U SBJICHUI;

* [I03HABATEJIbHOMN AESITETbHOCTH (KaK TEOPETUUECKOM, TaK U SKCIIEPUMEHTAIbHON) KaK UCTOYHUKY
3HAHUIM;

NOHMMAHMHU:

* IPAKTUYECKOIN 3HAYUMOCTHU U JIOCTOBEPHOCTU OMOJIOTUYECKUX 3HAHUM Ul pelIeHUsl TI100anbHbIX
npobieM yenoBeuecTBa (PHEPreTHUECKOW, CBIPbEBOHM, MPOJAOBOJIBCTBEHHOH, 3/10pOBbS U
JIOJITOJIETHS YEJIOBEKa, TEXHOTEHHBIX KaTacTpod, T100abHON SKOJIOTHH U Jp.);

* IEHHOCTH OMOJIOIMYEeCKHX METO/I0B UCCIIEJOBAHUS OOBEKTOB KUBOM MPUPOIBI;

* CIIO)KHOCTH M TPOTUBOPEUMBOCTH CAMOI0O Ipollecca MO3HAa HUS KaK M3BEYHOIO CTPEMIIEHHUS K
UCTHHE (Ha IpuMepe UCTOPUH pa3BUTHs OMOJIOTHN);

* JIEUCTBUS 3aKOHOB TPHPOABI U HEOOXOJUMOCTH HMX YydeTa BO BcexX cdepax UeToBEUYECKOM
NESATENIBHOCTH.

Pacimpenue cdep yenoBedeckoil eATeIbHOCTH B COBPEMEHHOM MHpE HEU30€KHO BIEYeT
3a coboif HEOOXOIUMOCTh (OPMHUPOBAHUS Y y4allUXcs KYJIbTYphl TpyAa U OblTa IpU H3yYEHUU
moboro mpenmera. [loatomy B conepkanue ydeOHoro mnpeamera «buonorus» BKIIOYAIOTCA
LIEHHOCTH TpyZa U ObITa:

OTHOLIEHHE K:

* TPY/I0BOM JAEATENBHOCTH KaK €CTECTBEHHON (PU3NUECKON U MHTEIIEKTyaIbHON MOTPEOHOCTH;
* TPYy KaK TBOPUYECKON JAESITEIbHOCTH, O3BOJISAIONIEH MPUMEHSATh 3HaHUS Ha MPAKTUKE;

NOHMMAHHe HEOOXO0AMMOCTH:

* IIOJIHOM peanu3alui GU3NYECKUX U YMCTBEHHBIX BO3MOKHOCTEHN, 3HAHUM, YMEHUI, CHOCOOHOCTEH
IIPY BBIIIOJIHEHUU KOHKPETHOTO BU/1A TPYAOBOM AESITEIBHOCTH;



* COONMIOJIEHUS] TUTHEHUYECKUX HOPM M TPaBUJ; COXpPAHEHHUS M MOAJIEp:KaHUsS COOCTBEHHOTO
3I0POBbSI M 3JI0POBbsI OKPYKAIOIINX, B TOM YHCJIE MyTEM OPraHHU3aIMH MPABHILHOTO MUTAHUS C
y4eTOM 3HaHUI OCHOB OOMEHa BEIECTB U SHEPTUH;
* OCO3HAHHS JOCTH)KCHUS JIMYHOTO yCTeXa B TPYJOBOW JEATEIBHOCTH 3a CUET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAJIbHBIMU CTAaHIAAPTAMU U MOCIEAYIOIIUM COLIMAIbHBIM
oI0OpeHNeM JTOCTHIKCHUH HAyKH OWOJIOTHMH W OWOJIOTMYECKOTO TPOM3BOACTBA ISl Pa3BUTHS
COBPEMEHHOT0 00IeCTBa.
OneIT AMONMOHAIBHO-TICHHOCTHBIX OTHOIICHUH, KOTOPBIM ydalluecs IMOJIy4aloT MPU H3YUYEeHUHU
Kypca OMOJOTMM B CTaplIei IIKOJie, CHOCOOCTBYET BBICTPAMBAHHIO MMM CBOCH >KM3HEHHOU
MO3UIUH.
PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT'NN

JlesTebHOCTh 00pPa30BaTEIBLHOTO YUPESKACHHS O0IIEro 00pa3oBaHus B 00y4eHUN OMOJIOTHH
B cCpenHed (MONHON) MIKOJIe JO/DKHA OBITh HampaBlIeHa Ha JOCTHKCHHE OOydaromuMUcs
CJIEYIOIIUX JINYHOCTHBIX PE3y/IbTaTOB:
* peamu3alUd JTUYECKUX YCTAHOBOK TIO OTHOIICHHWIO K OWOJOTHYECKHM OTKPBITHSM,
UCCIIEIOBAHMSIM U UX Pe3yJIbTaTaM;
* IPU3HAHHUS BBICOKOH IIEHHOCTH XU3HU BO BCEX €€ IMPOSIBIICHUSX, 370POBbSI CBOCTO W APYTUX
JOJIEH, peain3aliuy yCTaHOBOK 3JOPOBOTO 00pa3a *KHU3HU;
* chopMHPOBAHHOCTH TIO3HABATEILHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJYYCHUE HOBOTO 3HAHHS B
o0OnacTi OHWOJOTHMM B CBSA3M C Oyaymied npodeccroHANbHON NeATeNbHOCTHI0 WM OBITOBBIMU
npoOyieMaMy, CBSI3aHHBIMH C  COXpPaHEHHUEM COOCTBEHHOTO 3JI0POBbS W JKOJOTHYECKON
0€30MMacHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHHSI BLIMYCKHUKAMH CTapIIeii KOJIbI MPOrpaMMbl

10 OMOJIOTHM SBJISIOTCH:
* OBJIQJICHUE COCTABJISIONIMME HCCIICIOBATEIIBCKOW U TIPOSKTHOM JIEATEIIBHOCTH, BKIFOYAsT YMEHUS
BUJETh MpOOJIEMy, CTaBUTh BOMPOCHL, BBIIBUTATh THIIOTE3bI, JaBaTh OIpPEACICHUS MOHITHIA,
KJIAaCCU(UIIUPOBATh, HAOIIOIaTh, MPOBOJUTH ASKCIECPHUMEHTHI, JIeJaTh BBIBOIABI W 3aKIIOUYCHHUS,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3AIUIIATH CBOH UJIEH;
* yMeHHe paboTaTh C pa3HbBIMH HCTOYHHUKAMU OHMOJOTHYECKOW HH(POPMALMKA: HAXOIUTh
OHMOJIOTHYeCKYI0 HH(GOPMAIIHIO B PA3IMYHBIX UCTOYHHKAX
(TekcTe yueOHHKA, HAYIHO-TIOMYIISIPHON JIUTepaType, OMOIOTHYECKUX CIIOBAPSX M CIPABOYHHUKAX ),
aHaAIIM3UPOBATh U OIIEHUBATh MH(OpMAIIHIO, TPEoOpa3OBbIBaTh WH(GOPMAIIUIO U3 OJHON (HOPMBI B
APYTYIO;
* CIIOCOOHOCTH BHIOMpATH II€NIEBbIE U CMBICTIOBBIE YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYMKaX IO
OTHOIICHHUIO K KUBOH MPUPOJIE, 3I0POBBIO CBOEMY U OKPYKAIOIITIX
* YMEHHE aJIeKBaTHO HCIIOJIb30BaTh peYeBbIe CPEACTBA IS TUCKYCCHH W apryMEHTalluu CBOEH
MO3UIMH, CPABHHUBATH Pa3HBIC TOYKH 3PCHHS, apryMEHTHPOBATH CBOKO TOYKY 3pPEHUS, OTCTaWBaTh
CBOIO TO3HIIHIO.
IIpenmeTHbIE pe3yJibTAThI OCBOECHHS BBHIMYCKHUKAMH CTapIIei MIKOJIbI MPOrpaMMBblI 10
0M0JIOTMH NPEACTABJIEHBI B COAEPKAHUM Kypca M0 pa3jiejam.

COJAEPKAHUE KYPCA
basossiit yposens 10 KJIACC (19 B Henemto, Bcero 354, u3 HUX 14 pe3epBHOE BpeMsl)

Paznesn 1 BUOJIOT YA KAK HAYKA. METOJAbI HAYYHOI'O ITIO3HAHUA (3 1)

Tema 1.1 KPATKASI HUCTOPHUS PA3BUTUSA BHOJIOI'MU. — CHCTEMA
BUOJOTUYECKHUX HAYK (14)

OObekT u3ydyeHusl OMONIOTUM — XUBasi mpupona. Kparkas ucropus pa3BUTHs OHOJIOTHH.
Ponp Guonornueckux Teopuid, K, TUIIOTES B
(hOpMUPOBAHUM COBPEMEHHON E€CTECTBEHHO-HAyYyHOUW cucTeMbl mupa. CucreMa OHOJOTHYECKHX

HayK.



Hemonctpamus. [loptpersl ydeHbix. Cxembl: «CBsI3b OMOJOTHH C JAPYTUMH HayKaMu»,
«Cucrema 6nonornyeckux Hayk». OcHOBHbIC oHATHUS. bronorus. )Ku3He.

Tema 1.2 CYI[HOCTh U CBOMCTBA XMBOI'O. YPOBHU OPIAHU3ALIUU U
METO/IbI [IO3HAHMU S XKUBOM ITPUPO/IBI (2 u)

CymHocTh ku3HU. OCHOBHBIE CBOMCTBa KMBOM Marepuu. KuBasg Nnpupoaa Kak CIOXKHO
OpraHM30BaHHAs HEpAPXUUECKasl CUCTEMA, CYIIECTBYIOIAs B
IIPOCTPAHCTBE U BO BpeMeHH. buonormyeckue cuctembl. OCHOBHBIE YPOBHU OPraHM3aLMU JKUBOU
Marepu. MeToabl MO3HAHUSI )KUBOM ITPUPOJIBL.

HemoHctpanusi. Cxembl: «YpOBHU OpraHu3alluy >KUBOM Marepun», «CBONCTBa >KMBOMU
MaTepum».

OcHoBHble nOHATHA. CBOMCTBA KU3HU. YPOBHM OpraHU3alMy >KUBOM NpUpoasl. MeTomsl
ITO3HAHMS )KUBOW MATEPUU.

HPEAMETHBIE PE3YJIbTATHBI OBYUEHUA
VYyamuics NoKeH:
* XapaKTepU30BaTh BKJIA/ BBIIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;
* XapaKTepU30BaTh POJIb OMOIOTUU B (POPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;
* OLICHMBAThH BKJIA] OMOJOTUYECKUX TECOPHd B (POPMUPOBAHNE COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTHUHBI MUDA;
* BBIJICJIATH OCHOBHBIE CBOMCTBA KUBOM MPUPOIBI U OMOJIOTUIECKUX CUCTEM;
* UMETh IpeICTaBlIeHne 00 yPOBHEBO OpraHU3aIluu )KUBOW MPUPO/IBL;
* IPUBOJIUTH J0KA3aTeJIbCTBA YPOBHEBOW OpraHU3alluy >KUBOW IIPUPO/IBI;
* IPEJCTABIATh OCHOBHBIE METO/IbI U 3TAIlbl HAYYHOTO UCCIIEI0BAHMS;

* AQHATM3UPOBATh W OICHWBATH OMOJOTMYECKYI0 MH(OPMALHUIO, MOJIy4aeMyl M3 Pa3HBIX
HMCTOYHUKOB

Pazpen 2 KJIIETKA (10 4y) Tema 2.1 HCTOPUA WU3ZYUYEHUSA KJIIETKMN.
KJIIETOYHAS TEOPUS (1 u)

Passutue 3nanuit o kierke. Pabotsl P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Knerounas reopus M. Ilneinena u T. llIBanna.

OCHOBHBIE TIOJIOKEHUS COBPEMEHHOW KJIETOYHOM TeopuH. Poilb KIETOYHOH Teopuu B
(hopMHUPOBAHNH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.

Hemonctpanus. Cxema «MHOTooOpa3ue KIeToK».

OcHoBuble norsaTust. Knetka. [{utonorust. OCHOBHBIE MOJO0KEHUS KIETOYHOU TEOPHH.

Tema 2.2 XUMHUYECKHUH COCTAB KJETKH (4 4)

EnuHCTBO 371€MEHTHOTO XMMHUYECKOTO COCTaBa KUBBIX OPraHU3MOB Kak J10Ka3aTeslbCTBO
€IMHCTBA MPOMCXOXKIEHHUS KUBOU Tpuposl. OOUIHOCTH )KMBOW U HEKUBOM MPHUPOJABI HA YPOBHE
XUMHYECKUX 3JIEMEHTOB. OpraHoreHsl, MAaKpO3JIEMEHTHI, MHKPOIJIEMEHTHI,
YIBTPAMUKPOIJIEMEHTBI, UX POJIb B KU3HEACATEIBHOCTH KIETKM U opraHu3Ma. Heopranunueckue
BelecTBa. Boga kak KoJIbIOETh BCETO )KUBOT'O, OCOOEHHOCTH CTPOCHHS U CBOMCTBA. MUHEpaIbHbIE
CoJIi. 3HaU€HHE HEOPTAaHMYECKUX BEIIECTB B )KM3HU KJIETKH U OPraHU3Ma.

Opranvueckue  BEIIECTBA  —  CJOXHBIE  YIJIEPOJACOJEpkKAIIUE  COCTUHECHUS.
HuszkomonexkynsipHbie 1 BBICOKOMOJIEKYJIIPHBIE OPraHUYECKUE BEILIECTBA.

Jlumuasl. YraeBoJbl: MOHOCAaXapujibl, nonucaxapuibl. benku. HykiieMHOBBIE KHCIOTHI:
JHK, PHK. VYaBoenne wmonexkynst JHK B knerke. IIpuHUMIHManbHOE CTPOEHHUE U POJIb
OPraHMYECKHUX BEIIECTB B KJIETKE M B OPraHU3ME YEJIOBEKA.

Hemonctpanusa. Juarpammel: «PacnpeneneHue XHMHYECKMX JJEMEHTOB B HEXKHUBOU
npupoae», «PacnpeneneHre XuMHYECKUX JIEMEHTOB B *KUBOM npupoe». [lepuoanueckas tabnuia
aneMeHTOB. CxeMbl U Tabmuiel: «CTpoeHHE MONeKynbsl Oenkay, «Ctpoenue monekynbl JJHK»,
«Ctpoenue mosiekysibl PHK», « Tuniet PHK», «Y nBoenne monekyibsr JTHK».

OcHOBHbIE MTOHATHS. OpraHoressi, MaKpO3JIEMEHTHI, MHKPOIJIEMEHTHI,
yIbTpaMHuKpodieMeHThl. CBOWCTBa BO/Ibl. MuHepanbHbIe conv. bruonomumepst. JIumuapl, TUIOUIBI,
yraeBoibl, 6enku, HykienHoBbie kucnoTsl (JJHK, PHK). Permkarnus JJHK.

Tema 2.3 CTPOEHHME DYYKAPMOTHMYECKOH W MIMPOKAPHOTHUYECKOH
KJVIETOK (3 4v)



Knerouynas  memOpana, uurtomnasma,  sapo. OCHOBHBIE  OpPraHOMIbI  KJIETKH:
SHJIOTIA3MATHYECKasl CeTh, anmapar [ oJbIXKH, JTU30COMbI, MUTOXOHAPUH, TUIACTH]IBI, pUOOCOMBI.
@DyHKIIMM OCHOBHBIX YacT€W W OPraHOMAOB KJIETKA. OCHOBHBIE OTIMYUSA B CTPOCHHUM JKUBOTHOU U
pPacTUTENLHON KJIETOK. XPOMOCOMBI, UX cTpoeHue u ¢pyHkuuu. Kapuorun. 3HaueHne MOCTOSHCTBA
qrcia 1 GOpMbI XpOMOCOM B KJIETKaX.

[TpokapuoTnueckast kineTka: popma, pasmepsl. PacripocTpanenue u 3HayeHue OakTepuil B
npupojie. CTpoeHre 0aKTepUaaIbHON KICTKH.

Hemoncrpanusa. Cxembl U Tabimuipl: «CTpoeHHE 3YKapUOTHYECKOH KIeTKu», «CTpoeHue
KUBOTHON KJIETKW», «CTpOEHHE paCTUTENbHOU KIETKW», «CTpoeHue xpoMocom», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKH.

JlaboparopHbIe U MTPaKTUIECKHE PabOThI

Habmtoienue Ki1eTok pacTeHUi U )KMBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX Mpenaparax.
CpaBHeHHE CTPOEHHSI KJIETOK PACTCHHUI U )KUBOTHBIX (MOKHO B (hopMe TaOIuIIbI)*.
[IpuroroBneHue u onvcaHNEe MUKPONPENAPATOB KIETOK PACTECHUH.
OcHOBHBIE TOHATHA. DyKapuoTHueckass kierka. Kierounas wmemOpana, nuToIIa3ma, spo.
OcHoBHbIe OpraHouabl KiIeTKu. OCOOEHHOCTH PACTUTENBHON M JKUBOTHOU KIIETOK. XPOMOCOMBI.
Kapuorun. [lunnouansli u ramiougHbelii Habopel XpomocoM. Ilpokapuorumyeckas KieTka,
OakTepusi.

Tema 2.4 PEAJIN3AIINS HACJEACTBEHHON NH®OPMAIIMHA B KJETKE (1 u)

JJHK — Hocutens HaciencTBeHHOM uH(opmanuu. ['eHeTndyeckuii koJ, ero cBoiictra. ['eH.
buocuntes 6enxka.

Hemonctpanus. Tabauna «I eHeTnyeckuii Koy, cxema «brocunTes Oemkay.

OcHoBHblE MOHATUSA. [eHeTHuUeCcKUd KOJA, TPUIUIET, TeH. TpaHCKPUIMLHUS, TPaHCISLMS,
MaTpUYHbIA CUHTE3.

Tema 2.5 BUPYCBI (1 1)

Bupycst — Heknerounas ¢opma ku3HH. OCOOCHHOCTH CTPOEHUS M Pa3MHOKECHHS.
3HaueHue B NPHUPOJAE U KU3HU 4yesloBeka. Mepbl Npo(UIaKTUKU PacHpOCTPAHEHUs BHUPYCHBIX
3aboneBanuid. [Ipodpunaktuka CITN/a.

Hemonctpanus. Cxema «Ctpoenue Bupycay, Tadnuina «[Ipopunaxrtuka CITU Jax.

OcHoBHble noHATHS. Bupyc, 6aktepuodar.

MNPEAMETHBIE PE3YJbTATHI OB YUYEHUSA
Yyamuiics JOKEH:

* XapaKTepU30BaTh BKJIAJ BBIIAIOMINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

* XapaKTepu30BaTh Pojib OMOJIOrUK B (POPMHUPOBAHUU HAYUHOTO MUPOBO33PEHUS;

* XapaKTepU30BaTh COJEp)KAaHUE KIETOYHOM TEOpUM WU MOHMMATh €€ posib B (OpMHpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUDA;

* 3HaTh UCTOPUIO U3YUYECHHUSI KIIETKH;

* UMEThb NPEACTaBICHHE O KIETKe KaK LEJIOCTHOM OHOJOrMYEecCKOW cHCTeMe; CTPYKTYPHOM,
(YHKIIMOHAJIBbHOW U T€HETUYECKON €AMHUIIE KUBOTO;

* MPUBOAMTH JOKA3aTeNbCTBA (APryMEHTAIMI0) €AMHCTBA JKUBOM M HEKUBOM MPHUPOJBI, POJCTBA
KHUBBIX OPraHU3MOB;

* CpaBHMBATh OHMOJOIMYECKHE OOBEKTHI (XMMUYECKHUN COCTaB TeN >KMBOM M HEXUBOW HPUPOIHI,
AYKapUOTHYECKHUE U TIPOKAPHUOTUYECKUE KIETKH,

KJICTKH pacTEeHUil, )KUBOTHBIX U TPHOOB) U (POPMYJIMPOBATH BHIBOJIBI HA OCHOBE CpPAaBHEHMS,

* IPEJCTAaBIATH CYUIHOCTh M 3HAYEHHE Ipollecca peaau3allid HacjlelICTBEHHOM uHpopManuu B
KIIETKE;

* MPOBOJUTH OMOJIOTMYECKUE HCCIEAOBAHUSA: CTAaBUThH OMBITHI, HAOIIOAATh U OMUCHIBATH KIIETKH,
CPaBHMBATh KJIETKH, BBIIEIATH CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS KJIETKU U €€ OPraHOMI0B;

* I10JIb30BATHCSI COBPEMEHHON IUTOJIOTUYECKON TEPMHUHOJIOTHEN;

* IMETb IIPEJICTABICHUS O BUPYCaX U UX POJIM B JKU3HU APYTUX OPraHU3MOB;

* 000CHOBBIBATh U COOMIOAATH Mepbl NPOGUIAKTUKN BUPYCHBIX 3a0oieBaHuil (B ToM uucie BNU-
UHDEKIHHN);

* HaxOJUTh OMOJOTMYECKYI0 MH(OPMALIMIO B PA3HBIX HUCTOYHUKAX, ApTYMEHTHPOBATh CBOIO TOUKY
3peHus;



* aHaJIM3UPOBATh U OLEHUBATh OMOJOTMYECKYI0 HH(POpPMAIUIO, TOJIYy4aeMyl0 M3 Ppa3HbIX
HCTOYHUKOB.
Pasznen 3 OPI'AHU3M (18 u)
Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOI'OOBPA3HUE )KUBbBIX
OPT’TAHU3MOB (1 4)

MHuoroo6pa3ue opranu3moB. OJHOKJIETOYHbIE U MHOTOKJIETOYHbIE OpraHu3Mbl. KomoHuu
OJIHOKJIETOYHBIX OPIraHU3MOB.

Hemonctpanus. Cxema «MHOT000pa3ue OpraHu3MoBY.

OcHoBHbIE TOHATHSA. OAHOKJIETOYHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Tema 3.2 OBMEH BEHIECTB U IIPEBPAIIIEHUE DOHEPT'UHU (2 4)

DHepreTuyeckrii 0OMEH — COBOKYITHOCTh PEAKIIMNA PACILIEIUICHHS CIIOKHBIX OPraHUYEeCKUX
BemecTB. OCOOCHHOCTH SHEPTETHYECKOT0 OOMEHa y TPUOOB M OaKTEpHiA.

Tumnb! nutanus. ABToTpods! 1 rereporpodsl. OcodeHHOCTH 00MEHA BEIIECTB Y )KUBOTHBIX,
pactenuii u 6akrepuit. [Lnacruueckuit ooMeH. POTOCHUHTE3.

Hemoncrpanus. Cxema «IlyTu MeTabomu3Ma B KIETKE».

OcHOBHBIE TIOHATHS. MeTaboau3M, SHEpPreTHUecKruil oOMeH, riacTudyeckuii oomen. ATO.
ABTOTpO(DEI, TeTepoTpodbl. DOTOCHHTES.

Tema 3.3 PASMHOKEHMUE (4 4)

Jllenenne xineTku. MHTO3 — OCHOBa poOCTa, pEreHepaluy, pa3BUTHS U OECroiIoro
pa3MHOkeHus. PasmHoxenue: 6ecriosnioe u nojaoBoe. TUIbl 6€CIoIoro pa3sMHOKEHHUS.

[TosoBoe pasmHokeHue. OOpa3oBaHME TMOJOBBIX KIeTOK. Meiio3. OmiogoTBopeHue y
KUBOTHBIX U pacTeHuil. buoiorndyeckoe 3HaueHue omioA0TBOpeHus. VICKyCCTBEHHOE ONBUICHUE Y
pacTeHUil U OIJIOIOTBOPEHUE Y )KUBOTHBIX.

Hemonctpanus. Cxembl U Ta0nunbl: «MHUTO3 U Meiio3», «'amerorenesy, «Tumbl 6ecrnonoro
pa3MHOXeHUD», «CTpoeHne SHIEKIETKU U CIIEpMaTO30uay.

OcHoBHble MOHATHS. JKU3HEHHBIM UK KIETKU. MuTO03, OHoioruueckoe 3HaueHue. Tumbl
Oecrosioro  pasMHOkeHHus. llojgoBoe pa3MHOXKEHHE U €ero OWOJIOTMYECKOEe 3HAuYCHHE.
PaznenpHomonbie opranu3mbl U repMadpoiuThl. SilekneTka U crepMaTo3ou. I ameroreHes.
Meiio3, Ouonoruueckoe 3HaueHue. OIUIOJOTBOpPEHME: HAapy)KHOE U BHYyTpeHHee. JIBoiiHoe
OILIOIOTBOPEHUE Y PACTEHUH.

Tema 3.4 UHANBUAYAJIBHOE PASBUTUE OPI'AHU3MOB (OHTOI'EHE3) (2 u)

[Ipsimoe u HempsiMoe pa3BUTHE. OMOPHOHANBHBIH M TMOCTIMOPUOHAIBHBIM TMEPUOIBI
pa3Butusa. OCHOBHBIE 3Tallbl SMOpHorenesa. [IpuurHbl HapylIeHU pa3BUTHS OpraHU3Ma.

OHnroreHes yenoBeka. PenpolyKTUBHOE 3/J0pOBbE; €ro 3HaUCHHE A OYIYIIUX MOKOJICHUN
moneil. IlocneacTBust BAMSHUS alKOroJisd, HUKOTHHA, HAPKOTHMUYECKHUX BEILIECTB Ha pa3BUTHE
3apo/pliia yeiaoBeka. Ilepropl ocTIMOPHOHAIBHOTO Pa3BUTHSL.

Hemoncrpauus. Tabmuupbl: «OCHOBHBIE cTaauM OHTOreHe3a», «lIpsMoe u Hempsmoe
pasButuey. Tabmunel, ¢ororpaduu, TuarpaMMbl U CTaTUCTUYECKHE TaHHBIC, TEMOHCTPUPYIOIIHE
MOCJIEACTBHS BIMSHUS HETAaTUBHBIX (DAKTOPOB Cpe/ibl HA Pa3BUTHE OPraHU3Ma.

OcHoBHble TOHATHSA. OHTOreHe3. THUNBI pa3BUTHUSA: TNpSIMOE W HeEmpsMoe (pa3BUTHE C
MeTtamMopdo30M). DTanbl IMOPHOHATBEHOTO pa3BUTHSA. [lepruoabl MOCTAIMOPHOHATBFHOTO Pa3BUTHSI.
Bpennoe BiusiHME KypeHHMs], ajJKOrojisi, HApKOTHUUECKUX MpenaparoB Ha pa3BUTHE OpraHU3Ma U
MPOJOJKUTENBbHOCTD KU3HU.

Tema 3.5 HACJIEACTBEHHOCTDb U UBSMEHUYUBOCTD (7 1)

HacnencTtBeHHOCT, M M3MEHUYMBOCTH — CBOWCTBA OpraHu3ma. I'eHeTMka — Hayka o
3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH M U3MeH4YMBOocTU. . MeHaenp — OCHOBOIOJIOKHUK
TeHETUKH. 3aKOHOMEPHOCTH HacjeloBaHus, yctaHoBieHHble ['. Mennenem. MoHorndpuaHoe
ckpewmBanue. [lepBeiil 3akoH MeHnens — 3aKOH JOMUHHUpOBaHUA. Bropol 3akoH Menaenss —
3aKOH pacuieryieHusl. 3aKOH YUCTOThI rameT. JurnbpuaHoe ckpemuBanue. Tperuit 3akon Menaens
— 3aKOH HE€3aBHCHMOI'O HaclIeOBaHMs. AHAIU3HPYIOLIEE CKpEIMBaHHE. XPOMOCOMHAsl TEOPHs
HacnencTBeHHocTU. CrernieHHoe HaclieoBaHue npu3HakoB. CoBpeMeHHbIE TPECTABICHUS O TeHe
u reHome. B3anmonelictBue reHoB. I'enernka nona. ITonoBeie xpomocomel. CLenIeHHOE ¢ TIOJIOM
HaclieJoBaHHe. 3aKOHOMEPHOCTM HW3MEHUYMBOCTH. HacnencTBeHHas U HEHacleICTBEHHAas
W3MEHUYUBOCTh. MoaudukanuoHHass  W3MEHUYMBOCTh. KOMOWHATHBHAasE W MyTaIllMOHHAS



M3MEHYMBOCTh. Mytamuu. Tumbl Mytamuii. MyrtareHHble (GakTopbl. 3HAaYeHUE TEHETUKH IS
MEIWINHBI. BiusHre MyTareHOB Ha OpraHu3M denoBeka. HaciencTBeHHbIE 0ONIE3HU YETOBEKa, UX
MPUYMHBI U TPO(QUTAKTHKA.

Hemoncrpanus. Cxembl, WUIIOCTPUPYIOIIME  MOHOTMOpPHAHBIE U TUTHOpHUIIHBIC
CKPEILMBAHUSA; CLEIUICHHOE HACJIeJOBaHUE IIPU3HAKOB; IEPEKPECT XPOMOCOM; HacleOBaHUE,
cuerieHHoe ¢ nosioM.  [Ipumepbl  MoauduKanMOHHOW  WM3MEHYMBOCTU.  Martepuansl,
JEMOHCTPUPYIOIINE BIUSHUE MYTarecHOB HAa OPTaHK3M UYEJIOBEKa.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
CocraBieHre MPOCTEHIINX CXEM CKPEIUBaHU ™.

Pemenuie sneMeHTapHBIX T€HETHYECKUX 3a7au™.

N3ydyeHne W3MEHYMBOCTU (M3ydeHUE MOAM(PUKAIMOHHON H3MEHYMBOCTH HAa OCHOBE H3yYCHUS
(heHOTHTIa KOMHATHBIX WJIH CEIbCKOXO035HCTBEHHBIX PACTCHHM )™**,

BrisiBiieHHE MCTOYHUKOB MYTareHOB B OKpY’KalolleW cpene (KOCBEHHO) M OLIEHKAa BO3MOXHBIX
MIOCJIE/ICTBUI MX BIIMSHMS HA OPTAaHU3M.

OcHoBHble TOHATHS. HaciaencTBEHHOCTP ©  HM3MEHYMBOCTh. | eHoTHII, (DEHOTHIL.
['uOpumonornyeckuii MeTo 1, CKpenuBanue. JloMUHaHTHBIH,
perieccuBHBIN. ['eHbl, anmenu. 3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB. 3aKOH YHUCTOTHI TaMeT.
AHanu3upyrolee CKpeuuBanue. XpoMOCOMHAs
TEOpUsl HacJleICTBEHHOCTU. ['eHernueckue KapTbl. ['eHOM. AyTOCOMBI, IOJIOBBIE XPOMOCOMBI.
Monudukanrontas n3MeH4nBoCcTh. KomMOUHaTHBHAS 1
MyTallMOHHas M3MEHYMBOCTh. MyrareHusle QakTopsl. HacineactBennsie Oosie3Hn. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE.

Tema 3.6 OCHOBBI CEJIEKLHHUU. BUOTEXHOJIOT'US (24)

OCHOBBI CEIEKLIHUH: METO/Ibl U TOCTHXKEHUS. [ eHeTKa — TeopeThuuecKasi OCHOBA CEJIEKILIHH.
Cenexuus. Yuenne H. M. BaBunoBa o neHTpax MHOrooOpasusi U IMPOUCXOXKACHUS KYJIbTYpPHBIX
pactenuii. OCHOBHBIE METOJbI CENEKIMHU: TUOPHUIW3alUs, HCKYCCTBEHHBI 0TOOp. OCHOBHBIE
JOCTHKCHHS M HATPABJICHUSI Pa3BUTHSI COBPEMEHHOM CEJICKIUH.

buorexHomorus: JOCTWXKEHHUS U TEpPCHEKTUBbl  pa3BUTUA. [‘€HHas  WHXKEHepusl.
KnonupoBanue. I'enernueckn MoauUIIMpPOBaHHBIE OPTAaHU3MBI.

DTHUYECKHUE aCTIEKThl Pa3BUTHUSI HEKOTOPBIX HCCIIEIOBAaHUIN B OMOTEXHOIOTHH (KIIOHUPOBAHHE
YeJoBeKa).

Hemoncrpauus. Kapra-cxema «lleHTpsl MHOrooOpaszusi M NPOUCXOXKIAECHHS KYJIbTYPHBIX
pactenuit». ['epbapHble MaTepuaibl W KOJJIEKIMM COPTOB KYJIbTYPHBIX pacTeHHH. TaOmuisl:
«[Topoas! JOMaNIHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHU». CXeMbI CO3/1aHNs T€HETUYECKU
MOJUGUIMPOBAHHBIX MPOAYKTOB, KJIOHMPOBAaHUS OpPraHM3MOB. Marepuaibl, WIITIOCTPUPYIOIIUE
JOCTUKEHUS B 00J1aCTH OMOTEXHOJIOTHH.

IKCKypeust

MHoroo0pa3ue copToB pacT€HUN M MOPOJ KUBOTHBIX, METOIbl UX BbIBeAeHMs ((depma,
CEJIEKIIMOHHAs CTAHIIMsI, CEJTbCKOXO035ICTBEHHAs BHICTABKA).

JlaGopaTopHbIe U TpaKTHYECKUE PaOOTHI
AHaJU3 1 OLIEHKA 3TUYECKUX aCIEKTOB PA3BUTHSI HEKOTOPBIX UCCIIEOBAaHUI B OMOTEXHOJIOTHH.
OcHosuble noHATHA. Cenekuus; rudpuanszanus u oroop. Copt, nopoaa, mramm. buorexHomorus.
I'ennas umxenepus. Knonuposanue. I'eneTnyeckn Mon(UIIMPOBAaHHbBIE OPIaHU3MBI.

NPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuamuiics X0JIKeH:

* XapaKTepU30BaTh BKJIAJ BBIJAIOMINXCS YUYEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;

* XapaKTepu30BaTh POJib OMOJIOrUK B (POPMHUPOBAHUU HAYUHOTO MUPOBO33PEHUS;

* UMETh MpejacTaBiIeHrue 00 OpraHu3Me, €ro CTPOEHUHU U MpOoIeccax >KU3HENeATENIbHOCTH (00MeH
BEIIECTB, pa3MHOXKEHHE, JIeJIeHUE KIETKHU, OIUI0I0TBOPEHKE), MHOT000Opa3H OPraHu3MOB;

* BBIJCNATH CYLIECTBEHHbIE MPU3HAKU OPraHU3MOB (OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX),
CpaBHUBATh OMOJOTMYECKHE OOBEKThI, CBOWCTBA M IMPOLECCHl (IUIACTHUECKUH M IHEPreTUYEeCKUn
oOMeH, Oecronoe © TOJOBOE PpPa3MHOXKEHHE, MHTO3 W  MeEW03, OSMOPHOHAIBHBIA U



MOCTAMOPHUOHANBHBIN MEPHOJ], MPSIMOE U HENPSIMOE pa3BUTHE, HACIEACTBEHHOCTh U U3MEHYMBOCTb,
JOMUHAHTHBINA U PEIIECCUBHBIN) U (HOPMYIHPOBATH BHIBOBI HA OCHOBE CPAaBHEHHUS;

* MOHMMATh 3aKOHOMEPHOCTH WHIWBHYAJIBHOTO pAa3BUTUS OPraHU3MOB, HACIEIACTBEHHOCTH M
U3MEHUYUBOCTH;

* XapakTepu3oBaTh cojepkanue 3akoHoB I'. Mennena u T. X. Moprana u noHumarh MX poJib B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUDA;

* pelaTh AJIEeMEHTapHbIE TEHETUYECKUE 3a/1a4l, COCTABIISTH JJIEMEHTAPHBIE CXEMbl CKPEIMBAHMS;
II0JIb30BaThC COBPEMEHHOM I'€HETUYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;

* IPUBOAUTH JOKA3aTeJIbCTBA POJICTBA >KMBBIX OPraHU3MOB Ha OCHOBE IMOJIO)KCHUI T€HETUKH M
AMOPHOJIOTHH;

* 00BSACHATH OTPULIATEIBHOE BIMSIHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX BEILIECTB HA Pa3BUTHE
3apoJbllla YeJIOBEKa; BIMSHUE MYTar€HOB HAa OPraHu3M YeJIOBEKa;

* XapaKTEepPH30BaTh HAPYIICHUS Pa3BUTUS OPraHU3MOB, HACJEICTBEHHBIC 3a00JI€BaHUS, OCHOBHBIC
BUJIbl MYTalIHii;

* 000CHOBBIBaTh M COOIOAATh MEPHl MPOPMIAKTUKNA BPEIHBIX MPUBBIUEK (KypeHHE, aJKOTOJIHU3M,
HapKOMaHHs ),

* BBISIBJISITh UICTOYHUKU MYTareHOB B OKpYKarollei cpesie (KOCBEHHO);

* UMeTh npejcTasienue o0 yuennun H. V. BaBunoBa o nieHTpax MHOTOOOpas3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHMI;

* XapaKTepU30BaTh OCHOBHBIE METO/IbI U JOCTUKEHUSI CEJEKLIUU;

OLCHUBATH OTHUYCCKHUEC ACICKTbI HCEKOTOPBIX I/ICCJIGI[OBaHI/H\/JI B 00jactd OMOTEXHOJIOTHH
(KJIOHI/IpOBaHI/IC, HCKYCCTBCHHOC OILIOJOTBOPCHHUE, HAIIPABJICHHOC H3MCHCHUEC FCHOMa);

* OBJIaZICBATh YMEHUSIMH U HaBBIKAMU IIOCTAHOBKU OMOJIOTHYECKUX SKCIIEPUMEHTOB U OOBACHATH UX
pe3yJIbTaThI;
* HaXOAUTh OMOJIOTMYECKYIO MH(OPMAIMIO B pa3HBIX MCTOYHUKAX, apIYMEHTHPOBATh CBOIO TOUKY
3peHus;
* aHANM3UpPOBaTb M OIEHHWBAaTh OHOJOrMYECKYl0 HMH(OpMAIUIO, MOJy4aeMyl H3 pPa3HbIX
HCTOYHHUKOB.

3akiouenue (1 9)

Pe3epBHoe Bpemsi — 1 4.



Kanenoapno-memamuueckoe naanuposanue Kypca «Qouasa ouonozusn»
10 knacc, 6azoewtii yposens.

YMK aemopoeé B.U. Cusocnazoea, H.b .Azagponoeoii, 35 uacos. 1 uac ¢ nedenro.

Tema ypoka JlnakTHYeCcKue 1eH. OYVYH Tun ypoka OOpatHas cBsi3p | Jlara | Mara /3
o 1o o
= wiany | gaxry
1 | Kparkas ucropus 3HaTh: BKIag yU€HbIX B | O0bsicHATH: Ponb BBonHsbIi BBonHsbIi Crp 11 Bompocsl
pa3BUTHS OMOJIOTUH. | pa3BUTHE OMOJIOTUH B YpOK. Ypok 1-6
MeTtopl Ouosiorun | GMOJOTUYECKOM HAYKH. (bopmMupoBaHUU MTOBTOPEHHUS
YMeTh: OOBSICHITH POJIb | HAYYHOTO u
OMOJIOTHH B MHUpPOBO33peHus; Poib 0000111eHus
dbopMupoBaHUH OHMOJOTMYECKHUX TEOpUH, | 3HaHMIA
HAay4YHOTI'O nJeH, TUIIOTE3 B
MHPOBO33PEHUS, BKIIA] (dhopMupoBaHUH
OMOJIOrMYECKHUX TEOPHUM B | eCTECTBEHHOHAYYHOM
dbopMupoBanue KapTUHBI MUpa
COBPEMEHHOM
€CTECTBEHHOHAYYHOM
KapTUHBI MUpA.
2 | CymHoCTh X13HM 1 | JlaBaTh onpe/ieieHne BbiaessiTb OCHOBHBIE KY Texymmit Ctp 20 BoMIpOCHI
CBOICTBA JKUBOTO MOHSITHIO JKU3Hb. MIPU3HAKH Ne5
3 | Yposuu Iepeuncasarb: YpoBHU | TOHATUS Nsyuenue TeMaTH4ecKuii.
OpraHU3alyH OpraHH3aIiH KUBOK «Ouonmoruyeckas HOBOT'O TecT
SJKUBOU MaTepHu. MaTCpHru; OcHOBHBIE CHUCTEMAY. Marcpualia u
MeTobI CBOICTBa KUBOTO. ApPryMeHTHPOBATH 3aKpeIIeHHE
OHOJIOTHM. XapakrTepu3zoBathb CBOIO TOUKY
3auer Nel 1o Teme: | MPOSIBJIEHUE CBOMCTB 3peHus, Ha
Buonorus xak KMBOI'O Ha Pa3IMYHbIX CYIICCTBOBAHUC

Hayka. MeTtoapl
Hay4YHOTO MMO3HAHUS

YPOBHSX OpraHu3aluu.

MHO>KECTBaA OHpe,Z[CJ'ICHI/Iﬁ
IIOHATUA
(GKU3HB».




Ucropus uzyuenuss | JaBarb  ompeaesenue | O0bsICHATH pouib | U3yuenus 3ajanus co Crp 28 BOmpocChI
kieTku. Kierounast | Kit0u4eBbIM MTOHSATHUSM. KJIETOYHOU TeOpUH MEPBUYHOTO | CBOOOIHBIM 1,2
TEOpUs HasbiBaTh u|B dbopMupOBaHUY | 3aKpeIieHUs] | OTBETOM

ONUCHIBATH STanbl | €CTECTBEHHO- HOBBIX

co3JaHus KJIETOYHOM | HAYYHOU KapTUHBI MUpa | 3HAHUI

TEOPUH.

HaspiBath: Ilosoxenus

COBPEMEHHOMN KJIETOYHOU

Teopuu; Bkian ydeHbIX B

co3J1aHue KJIETOYHOH

TEOPUH.
Xumuueckuii cocras | [laBath  onpenesieHue | Xapakrepu3zoBathb N3yuenus 3aianus co Ctp 33 Bompocsl
KJIETKH. KJIFOYEBBIM TTOHATHSIM. OMOJIOTMUECKOE 3HAUCHUE | IEPBUYHOTO | CBOOOTHBIM 2,3
Heoprannueckue IlepeuncasaTn XUMUYECKUX JJIEMEHTOB; | 3aKpEIIEHUs] | OTBETOM
BEIIIECTBA OMO2JIEMEHTHI, MuHepaabHBIX BEIIECTB | HOBBIX

MHUKPO3JIEMEHTHI, U BOJBI B JKU3HU KIIETKH | 3HAHUI

YIBTPAMHUKPOIJIEMEHTHI. | M OpraHu3Ma YeJIOBeKa.

HOpusoaurs  npumepsl | [Iporno3upoBars

OMOXMMHUYECKUX MOCJICICTBHS TUTSt

SHIEMUMN. opraHusma

CpaBHUBATH

XUMHUYECKUN COCTaB Tell

KUBOU 51 HEXXUBOM

NpuUpoabl M Jenath

BBIBOJBI  HAa  OCHOBE

cpaBHeHUA. OOBSACHATH

€IUHCTBO  JKMBOW U

HEXUBOU MTPUPOJIBI.
Opranunueckue JdaBaThb onpenesieHue IIporuo3upoBarnb KY 3ama"us co §2.4,2.5 (mo
BelecTBa. JIMnuael | KIOUEBBIM MOHSATHUSAM. MOCJEICTBUS AJIA CBOOOTHBIM OenKoB)
U yTJIEBOBI Ha3biBaTh: opraHusma OTBETOM, paboTa ¢

DeMEHTAapHBIN COCTaB U

OVII




MOHOMEPHI OEJIKOB;
@OyHKIUYN OENKOB.
OnuchIBaTH NMPOSBICHNE
¢GyHKIMN OEIKOB.

Opranunueckue JdaBaThb onpenesieHue IIporuo3upoBarhb KY 3ajanus co §2.5
BeniecTsa. benku KJIFOUEBBIM ITOHATHUSM. IIOCJIEACTBUS JUIs CBOOOTHBIM
Ha3piBaTh: OpraHusma OTBETOM, paboTa c
DneMeHTapHbIN COCTaB U OVII
MOHOMepbl; OYHKIINH
OnuceIBaTh MpOSBICHUE
byHKIUH
Opranunueckue JdaBaThb onpenesieHue IIporuo3upoBarhb KY NurepakTuBHas §2.6
BELIECTBA. KJIFOUEBBIM ITOHATHUSM. MIOCJIEACTBUS JUIsL JeKUus
Hyxneunoseie Ha3piBaTh: Oopranusma
KHUCIIOThI DneMeHTapHbINA COCTaB U
MOHOMepbI; OYHKIINH
OnuceIBaTh MpOsBICHUE
byHKIHi.
DyKapuoTHYeCKas JdaBaTb onpenesieHue IIporuo3upoBarh KY J/pNe 1,2 §2.7
KIIETKA. KITFOUEBBIM MOHSATHSIM. MOCTIEICTBUS JUIS
[Muromnnasma. Ha3piBaTh MeMOpaHHbIE | KU3ZHEAEATEIHOCTH
Opranoubl u KJIETKU HapyIICHUS
LATOIUIA3MBbI HeMeMOpaHHbIE (byHKIUI €€ opraHou10B
IT/p Nel OpraHOMbI KIIETKH.
«CpaBHeHHE BoigeasaTe ocobeHHOCTH
CTPOEHUS KJIETOK CTpOCHHS
pacTeHu, JYKapUOTHYECKOU
KUBOTHBIX) KIICTKU.

CpaBHUBATH CTPOCHUE
pacTUTENBHON U
YKUBOTHOM KJIETOK.
OnucpiBaTh OPraHOU/IbI
[HUTOIUIa3MbI U UX
3HAYEHUE B




KHU3HEJCATEIIbHOCTH
kietku. CTpoeHus sapa
3YKapUOTUYECKOMN
KJIETKU.

10

Knerounoe smpo.
XpOMOCOMBI

JdaBaThb onpenesieHue
KITIOYEBBIM MTOHATHUSIM.
Ha3piBaTh MeMOpaHHBIE
"

HeMeMOpaHHbIE
OpPTaHOU[bI KIETKH.
BoigeasTs ocobeHHOCTH
CTPOCHUS
yKapUOTHYECKON
KIICTKH.

CpaBHUBATB CTPOCHUE
pacTUTENBHON U
KUBOTHOM KJIETOK.
OnucpiBaTH OPraHOUIBI
LUTOILIIA3MBI U UX
3HAa4YCHHE B
KHU3HEIEATEIIbHOCTH
kietku. CTpoeHus sapa
9YKapHOTHYECKOM
KIICTKH.

Iepeuncasate GyHKIUH
CTPYKTYPHBIX
KOMIIOHEHTOB si/ipa

IIporuo3upoBarhb
IIOCJIICACTBUA JJIA
KHU3ZHEJEATEIIbHOCTH
KJIETKH HapyLIEHU
GbyHKIUI €€ opraHou10B

KY

MMII,
DOVII,
y4eOHHK
IHOP 1o
TeMe

§2.8

11

[TpokapuoTuyeckas
KJIETKa

JlaBaThb onpeaeaeHue
KJTFOUCBEIM IOHSITHSIM.
Ha3piBath: UYactn wu
OpraHOUIbI
MIPOKAPUOTUYECKON
KJIETKH;, OKOJIOTHYecKas
posb

Hcnoab3oBaTh
npuodpeTeHHbIE
3HaHudA 0 0aKTepusx B
NMOBCEIHEBHOH  JKH3HH
TS npoQUIaAKTUKA
3a00JICBaHHM,
BBI3BIBAEMBIX

N3yuyenue n
MEPBUYHOTO
3aKpEIICHUS
Mmarepuana

§2.10




OakTepui. OaKTepUsIMH
OnuceiBaTh BINUSIHUE
bosie3HeTBOpHBIX
MHUKPOOPIaHU3MOB Ha
COCTOSIHUE
MaKpOOpraHusma.
Beieasite paziuuus B
CTPOEHUH KJICTOK
9YKapHOT U IPOKAPHOT.
PackpbiBaTh CyIIHOCTH
npoiecca
CIIOPO0Opa30BaAHUS y
OakTepuil.
12 | Peanuzanus JaBaTp onpenesenue XapakrTepu3oBaTb KY 3anaHus co §2.10
HaCJIe/ICTBEHHON KJIOYEBBIM MTOHTHUSM. CYIIHOCTb CBOOOIHBIM
uHpOpMALIUU B Ha3biBaTh OCHOBHBIC npoliecca nepeaadu OTBETOM
KJIETKe CBOWCTBA FT€HETUYECKOT0 | HACIEICTBEHHOM
kona OnucbiBaTh uH(pOpMaIU
nporecc OMOCHHTE3a
Oenka.
13 | Hexinierounsie JdaBaTb onpenesieHue Hcnoan3oBarh KY 3agaHus co §2.11
(OpMBI JKU3HU. MOHATHUSM. npuodpeTeHHbIE CBOOOTHBIM
Bupycsr OnucepiBaTh mporecc 3HaAHMS 0 BUPYCaxX B OTBETOM
IIPOHUKHOBEHUS BUPYCa B | MOBCEAHEBHOM KH3HH
KJIETKy. O0bSCHATH JUISL TPO(PUITAKTUKH
CYIIHOCTb BO3JICUCTBUSL | BUPYCHBIX 3a00J1€BaHUI
BHUPYCOB Ha KIJIETKY.
14 | 3auer Ne2 no Teme 3HATh: TEOPETUUECKUM YMeTs NpUMEHATh K3 Brinosnusitor IToBTOpPHTH 11O
«KimeTka» Marepual MIOJIyYE€HHBIE 3HAHUS TIPU paboty o IM y4eOHuKY 9
YMeTb: IpUMEHSTh peLieHnH OUOJIOTMIECKHX KJ1acca MatepHain
MOJIy4YE€HHbIE 3HAHUS 3az1a4. 00 oOmeHe
BEUIECTB
15 | MuorooGpasue JlaBaTh onpenienenne O0bsicHATH Nzyuenne nu | Pabora mo IM §3.1
OpPraHu3MOB TTOHSATHSIM. SBOJIIOIIMOHHOE 3HaYEHUE | MEePBUYHOTO




IIpuBoauTH MpUMeEPHI MOSIBJICHUS 3aKperICHUs
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHOCTH. Marepuaia
MHOTOKJIETOYHBIX BoigenssiTb ocoOeHHOCTH

OpraHU3MOB. CTpOCHUS KIICTKH,

OTtamnyaTth Mo CTpoeHHI0 | oOecredrBaroIIne

OJIHOKJIETOYHbIC U (YHKIIUHU, CBOHCTBEHHBIC
MHOTOKJICTOYHbIE L[EJIOMY OpTraHU3My

OpraHU3MBI.

16 | ObmeH BemiecTB U JlaBaTh onpeneieHne XapakTepu3oBaTh: Texymuii § 3.2
SHEPTUH. KJIFOUEBBIM TMOHATUSIM. CyuiHocTh ¥ 3HaYCHUE 3aganus co
DHEePreTU4eCcKuil O6bsicaTb posib AT® B | oOMeHa BelecTB; DTarnbl CcBOOOJHBIM
oOMeH oOMEHE BEIlEeCTB B SHEPTeTUYECKOTO OTBETOM

KIIETKE. oOMeHa B KJIETKE Ha
HasbiBaTh 3TaInsl npuMepe
SHEPreTHYECKOTO pacIerIeHHs TII0KO3bI.
oOMeHa.

17 | Ilnactuueckwuii JlaBaTh onpeesieHue OmnuceiBath: [Ipouecc KY B Nel crp 102, § 3.3
oOMeH. doTocuHTE3 | KIIIOYEBBIM MTOHATHSM. yasoenus JTHK; Texymmun

OnuchIBaTh THUITBI [TocnenoBarensHO (hasb 3ananus co
MTUTAHUS JKUBBIX MHUTO3A. CBOOOJTHBIM
OpraHu3MOB. O0bscHATH: 3HaUCHHE OTBETOM
IIpuBoauts IIpumepsl | mponecca yaBOEHUS
reTepoTpOPHBIX U JHK; CymnocTs
aBTOTPO(HBIX OMOJI0rMYeCcKOoe 3HaUeHHE
OpPTraHHU3MOB. MHUTO3a
Xapakrepu3zoBarhb
CYLTHOCTh
¢doTocuHTE3A.
Jloka3bIBaTh, 4YTO
OpraHU3M paCcTEHUS
— OTKpHBITast
SHEPTreTUYECKasi CHCTeMa.
18 | JlemeHue KIETKHU. JlaBaTb onpenesieHue O0bsICHATDL: 3HAUCHHEC KY B Nel ctp 107 §34




MuTto3

KJIFOUEBBIM MTOHSATHSIM.
OnucewiBath: I[Iporecc
yasoenus JJHK;
[TocnenoBarenbHO (a3bl
MHUTO3a.

mporecca yABOCHHS
JTHK;

CymHoCTh U
OHOJIOTHYECKOE 3HAUCHUE
MHTO3a.

Texymmit
3amaHus co
CBOOOHBIM
OTBETOM

19 | PaszmHoxeHme: JdaBaTp onpenesenue CpasuuBarts 6ecrionoe u | I[lpumenenue | B Nel ctp 113 §3.5
Oecriooe U MoJoBOe | KIFOUYEBBIM IMOHSATHSIM. MI0JIOBOE Pa3MHOKEHUE U | 3HAHUI
Jloka3bIBaTh, 4TO JeJ1aTh BHIBOABI HA
pa3sMHOXEHHE — OJTHO U3 | OCHOBE CPaBHEHHSI.
BAKHEHILINX CBOMCTB ApPryMeHTHPOBATH
KUBOU MPUPOIBI CBOIO TOYKY 3pEHHUS O
3HAYEHUU JUIS DBOJIOIHU
YKA3HU Ha 3emuie
MOSIBJICHHSI TTOJIOBOTO
pPa3MHOMKEHUSI.
20 | O6pazoBanue JlaBaTh onpeneienne OO0BbSCHATD KY Pa6ora o IM § 3.6
MIOJIOBBIX KJIETOK. KITIOYEBBIM MTOHATHUSIM. OMOJIOTUYECKHIA CMBICI U
Meiios Ha3spIBaTh cTagumn 3HaYeHNEe MeNo03a.
raMeToreHesa.
OnuceiBatb: CTpoeHUe
TIOJIOBBIX KJIETOK;
[Ipouecc menosa.
BriaeasiTe oTInuns
Meio3a OT MUTO3a
21 | OmtogoTBOpeHUE JdaBaTb onpenesieHue Boiaeassts oTimuus KY Pa6ora nmo IM § 3.7
KITFOUEBBIM MTOHSATHSIM. MeX1y THIIaMH
Ha3piBaTh TUTIBI OTIJIOZIOTBOPEHHS
OTLIIOIOTBOPEHHUSI.
XapakrTepu3zoBathb
CYIIHOCTb U 3HaUYEHUE
OTIJIOZIOTBOPEHHS.
22 | UenuBuayansHOE Ha3spiBaTs: [leproabt OnuckiBaTh Iporecc W3yuyenuss u | Pabora mo IM §3.8
pa3BUTHE OHTOTreHe3a; THurmbl sMOpHOTeHe3a NEPBUYHOTO
OpPraHu3MOB MOCTAMOPHOHAIILHOTO 3aKpeTUIeHUs




pazButus; [I[puunnsb 3HAHUU
HapyIICHUs Pa3BUTHUSA
OpPraHHU3MOB.
23 | OnTorenes JdaBaThb onpenesieHue OO0bACHATE: [Tpumenenune | Tect , JI/p Ne3 § 3.9 MuHu-
YyeJioBeKa KJIFOUEBBIM MTOHSATHSIM. OtpunarenbHOe BIUSHUE | 3HAHUM «BolisBreHue TIPOCKTHI
Haseisats: Ilepuozsl aJIKOTOJIs1, HUKOTHHA, MPU3HAKOB
OHTOT'€HE3a YEJIOBEKa; HapKOTUYECKUX BEILECTB CXOJICTBa
[IpuumnHbl Hapy1IEHUS Ha pa3BUTHE 3apO/IbIIIa 3apoAbIen
pa3BUTHS OpraHU3Ma yenoBeka; Brnusnue 4eloBeKa U
yenoBeka. CpaBHMBATH | MyTareéHOB Ha OpPraHU3M JIPYTHX
3apOJIbIIIN YeJIOBEKa U YeloBeKa. MJIEKOTIUTAOIIUX
JIPYTUX MIIEKOTUTAIOMINX | BhIABJIATH HCTOYHUKHU KaK
KUBOTHBIX U J1€JIaTh MyTareHoB B JI0Ka3aTeNbCTBO
BbIBO/IbI HA OCHOBE OKpY>KaIoIIen UX POJICTBA»
CpaBHeHHSI. cpene(KOCBEHHO).
Hcnoab3oBars
npuodpeTeHHbIe
3HAHMS 0 BUpPYCaX B
IOBCEIHEBHOH KH3HU
TS TPO(PHITAKTUKH
BPEJIHBIX MPUBBIYEK
24 | I'eneruka — Hayka o | /laBaTh onpeneneHue OO0bACHATH 3HAUCHHE KY Texymuit §3.10
3aKOHOMEPHOCTSX KJIFOYEBBIM TTOHATHSIM. TUOPUIOTIOTHYECKOTO
HaCJIEJCTBEHHOCTH | XapakTepu3oBaTh MeToaa
Y U3MEHYHBOCTH CYIIIHOCTh I'"Mennens.
25 | MonorubpunHoe OMOJIOTHYECKUX Bocnpoussoauts N3yuenusu | B Nel, 2,3,4 ctp §3.11
CKpEIIMBaHNE pouLECCOB (OopMyIHPOBKH nepBuyHoro | 146 Tekyuuit
H/p No2 HaCJI€CACTBCHHOCTHU U IpaBujia e,Z[I/IH006p2131/I${ u 3aKpenICHUsA 38.IlaHI/IH co
«CocraBienue H3MCHYMBOCTH. npaBuia 3HAHUHA CBOOOIHBIM
IPOCTEHIIUX CXEM OO0BbACHATH: TPUUUHBI pacleIIeHUsI. OTBETOM
CKpeIIBaHU HACJICACTBECHHOCTHU U AHaJII/BI/IpOBaTI)
(pO,I[OCJ'IOBHLIX)» HU3MCHYUBOCTHU,; POJIb COACPIKAHUC CXCMBI

TCHETHUKH B
(dbopMHUpoOBaHUU

HaCIIeIOBAHHUSI TIPH
MOHOTHOPUIHOM




COBPEMEHHOM
€CTECTBEHHO-HAy4YHOH
KapTUHBI MUDA, B
MPAaKTUYECKOM
JeSITeIbHOCTH

JIIOJICH.

OnpeneasiTe: 10
(GeHOTUIy reHOTU H,
Ha000pOT, 110 T€HOTHUITY
¢dbeHoTum; no cxeme
YHCIIO TUIIOB TaMeT,
(hEHOTHITOB ¥ TEHOTHIIOB,
BEPOATHOCTH MPOSIBICHUS
MpU3HAKa B TOTOMCTBE.

CKpEIIMBaHHU.
CocraBasiTb: cxemy
MOHOTHOPUIHOTO
CKPELIMBAHUS; CXEMY
AHAITM3HUPYIOILETO
CKpEUIMBaHUs U
HETIOJTHOTO
JOMHHHUPOBAHUS

26 | AurubpuaHoe JdaBaTb onpenesieHue CocTaBJasiTh cCXeMy KY B No7 cr1p 146 §3.12
CKpEIlIUBaHHE KITFOUEBBIM MOHSATHSIM. TUTUOPUTHOTO Texymuii
I1/p Ne3 «Pemenue OnuceIBaTh MEXaHU3M CKpEIIVBaHUS. 3agaHus co
3JIeMEHTapHBIX MPOSIBIICHUS AHAJIU3HPOBATD: CBOOOIHBIM
TEHETUYECKUX 3aKOHOMEPHOCTEN coJiepKaHue OTBETOM
3a1au» TUTUOPUTHOTO onpeeaeHuin
CKpEIIUBaHUS. OCHOBHBIX TIOHSITHIA;
®opMyJIMPOBATH 3aKOH | CXeMy TUTHOPUAHOTO
HE3aBUCHUMOTO CKpeITUBaHMUS.
HacJeI0OBaHUS. OmnpeneasaTs 1o cxeme
YUCJIO TUIIOB TaMeT,
(heHOTUIIOB U TEHOTHIIOB,
BEPOSITHOCTH TIPOSIBIICHHS
MIPU3HAKA B TOTOMCTBE
27 | XpomocomHas JlaBaThb onpejaeneHue Ha3zbiBaTh OCHOBHBIE KY BNe2crp 153 §3.13
TEOpUs KJIFOUEBBIM MMOHATHSIM. MOJIOKEHUS Texymuii
HACJIEJICTBEHHOCTU. | DOPMYJIMPOBATH 3aKOH | XpPOMOCOMHOU TEOPHH. 3agaHus co
CuernuieHHOE CUEIJIEHHOTO CBOOOTHBIM
HACJIeIOBAHHE HacJeI0BaHUs OTBETOM




T.Moprasa.

OO0BSICHATB: CYIIHOCTh
CIICTIIICHHOTO
HACJICIOBaHUS; IPUYUHBI
HaApYIICHHS CUCTUICHIS,
OMoJIOTNYeCKOe 3HAUCHHE
MEPEKPECcTa XPOMOCOM.

28 | CoBpemeHHBIE JlaBaTh onpeaeseHne KIIOUEBbIM OHATUSM. KY B Nel ctp 157 §3.14
MIPEICTABJICHHS O OnucpIBaTh CTPOCHUE T'eHA YYKApHOT. Texymuit
reHe U reHOMeE IIpuBOAMTH IPUMEPHI B3aUMOICHCTBHUS TCHOB. 3aganus co
CcBOOOJHBIM
OTBETOM
29 | I'enernka moia JlaBaTh onpeneieHne KIFOUYCBBIM MTOHSATHSIM. KY B Nel, 2,3 ctp §3.15
Ha3pIBaTh: TUIIBI XPOMOCOM B T€HOTHIIC; YHCIIO 164 Texymuit
ayTOCOM U TIOJIOBBIX XPOMOCOM Yy YEJIOBEKA U Y 3aganus co
JPO30(UITHI. CcBOOOHBIM
IIpuBoAMTH MPUMEPHI MEXAHU3MOB OIPEICICHHUS OTBETOM
nosia. O0BSICHATD : IPUYUHY COOTHOIICHHUS TTOJIOB
1.1, MexaHu3M HacleIOBaHUS JAILTOHU3MA U
reMoQUINH.
PemaTs mpocreiimme 3aqa4m Ha CIEIJIEHHOE €
II0JIOM HaCJIEIOBaHHE
30 | I3MeHYnBOCTS: JaBaTh onpenesienue XapakTepu3oBaTh: KY 3anaHus co §3.16
HacJeACTBEHHAS U KJIFOUEBBIM IMOHATUSIM MIPOSIBIICHUE CBOGOIHBIM
HEHacJeICTBEHHAs IMpuBoauTs NpUMEPHI MOAN(GUKAITMOHHON OTBETOM
Pa3IMYHBIX TPYIII W3MEHUYHMBOCTH, BUIBI
MYTareHOB MyTtauuid. O0BSACHATH
MEXaHU3M
BO3HUKHOBEHMS
Pa3TUYHBIX BUIOB
W3MEHUYHBOCTH
31 | 'enetuka u JdaBaTh onpenesieHue BoigeasaTs 3agaun KY B No6 ctp 169 § 3.17

3/I0POBBE YEIIOBEKA
I1/p Ne4

KJIIOYEBBLIM HOHSITUSM.
Ha3pIBaTh: OCHOBHBIE

MEJUKO- TEHETUYECKOT O
KOHCYJIbTUPOBAHMSL.

Texymun
3amanus co




«BbrsiBrieHNE IPUYUHBI BBIAABJIATH UCTOUHUKHI CBOOOIHBIM
UCTOYHHUKOB HACJIE/ICTBEHHBIX MYTareHoOB B OTBETOM
MYTareHoB B 3a00JeBaHUI YEI0BEKa; | OKpy»Karolen
OKpY’Kalollen cpeie | MeToabl 10po10BOi cpene(KOCBEHHO).
(KOCBEHHO) U IMAarHOCTHKY; 00bsAcHATH | IlpeanaraTb mocTaHOBKY
OLIEHKA BO3MOXHBIX | OmacHOCTh IKCIEPUMEHTA,
HOCJEICTBUM X OJIM3KOPOICTBEHHBIX JI0Ka3bIBAIOIIETO
BIIMSIHUS HA OpakoB. O0BSACHATH TE€HETUYECKYIO
OpraHu3M» BIIMSIHME COMaTHUYECKUX | 00yCIOBIEHHOCTH
MyTalui Ha 310pOBbE
YeJI0BEKA.

32 | Cenexuus: JlaBaTh onpeneienne Boigeasite pazamuus KY Texymuit §3.18
OCHOBHBIE METOJIBI U | KITFOYECBBIM ITOHSITHSIM. MaccoBOTO U 3aganus co
JOCTH)KEHUS Ha3zbiBaTh OCHOBHBIE WHAUBUYaJIbHOTO CBOOOIHBIM

METOBI CETCKIUH 0TOOPOB. OTBETOM
pacTeHui U )KUBOTHBIX. OO0BSACHATB: IPUYNHBI

XapakTepu30BaTh: poiib | 3aTyXaHUs T€TEPO3UCA;

yuenus H.M.BaBunoBa o | npuyuHbI TPyIHOCTH

[EHTpaX MPOUCXOXKACHUS | TTOCTAHOBKU

KYJIBTYpHBIX pacTeHHit MEXBHIOBBIX

IS CKpEILMBaHHIA.

Pa3BUTHS CENIEKIINU;

METOBI CETEKITIH

pacTeHuil U )KUBOTHBIX.

33 | buorexnonorus: JaBaTp onpeneenune AHAJIM3UPOBATH H KY Texymnii §3.19
JOCTIOKEHUS 1 KITIOYEBBIM MTOHSTHUSIM. OLIeHUBATh 3amanus co
HEePCHEKTHBBI IIpuBoauTH NpUMeEpPHI 3HaYeHHe CBOOOTHBIM
pa3BUTHS MPOMBIIITIEHHOTO OMOTEXHOJIOTHUH JJIS OTBETOM
IT/p Ne5 «Ananu3 u | monmy4yeHus u pa3BUTHS
OIIEHKA DTUYECKUX | MCTIOJIH30BAHUS CEITbCKOX035HCTBEHHOTO
aCIIeKTOB Pa3BUTUS | MIPOAYKTOB MIPOU3BO/ICTBA,

HEKOTOPBIX KHU3HEEATSIIbHOCTH MEIUIINHCKOM,

HUCCIIEIOBAHUN B

MHUKPOOPTaHU3MOB.

MHUKPOOHOIOTHYECKON U




OHMOTEXHOIOTHI

Boiaesitb npo0dJiemMbl U
TPYJHOCTH T€HHOU
WH)KCHEPUH.

BuigBaATH
MPEUMYILECTBO
KJIOHUPOBAHUS 110
CPaBHEHHUIO C

JIPYTUX OTpacieit
MIPOMBIIIIJICHHOCTH.
Hcnons3oBats
puoOpeTEHHBIC
3HAHUSA JUIS OLICHKU
STUYECKUX

aCMEeKTOB HEKOTOPBIX

TpaJAUIIMOHHBIMU HCCIIEOBAHUH B
METOIaMH 00s1acT OMOTEXHOJIOTUHU
CEJIEKIIHH.
34 | 3auet Ne3 3HaTh: TEOPETUYECKHUIN MaTepra K3 Tect WNunuBunyansHoe
«Opranuzm» YMeTh: IPUMEHSTDH MOJYYCHHBIE 3HAHUS MMOBTOPEHHE
35 | Pe3epBHOE Bpems




Kanenoapno-memamuueckoe nnanuposanue Kypca «Oouasa ouonozusn»
11 knacc, 6azoswtii ypoeens.
YMK aemopoe¢ B.U.Cusoznazoea ,U.b .A2agponoeoir, 33 uaca. 1 uac 6 nedenro.

Tema ypoka JlnakTHYeCcKue 1eH. OYVYH Tun ypoka OOpaTHas cBs3b Hara | Jlara /3
o o o
= wiany | gaxry
Paznen 4. Bua (214)
Tema 4.1. icTopust 5BOTIONMOHHBIX He (44)

1 PazBurtue JaBatb onpeneienne | OObACHATH POJIb BBoanbiit, Ypok | 3amanus co § 4.1 Bomipochl
OHMOJIOTHH B KIIFOUEBBIM MOHATUSAM. | OHMoJIOTUU B W3Y4YCHHUS U CBOOOJHBIM OTBETOM ceMuHapa 1
JOJTApBUHCKUI Ha3piBaTh yueHslx 1 | GOpMHpPOBaHUU IIEPBUYHOTO ctp 200 Bompocs! 1- WHJIHBHTyaTbHBIE
nepuo. Pabotsr WX BKJIaJl B Pa3BUTHE HAy4YHOTO 3aKperICHUS 5 -
K.JInnues OMOJIOrMYECKON HAyKU | MUPOBO33PEHMUS 3HaHUHI

2 OBOIIOIAOHHAI JlaBaTh onpeaeneHus OOBACHATH €IUHCTBO | YPOK H3Y4YECHHUS 3agaHus co §4.2
teopus K. b. KJIFOYEBBIM MOHATUAM | dKUBOUW U HEKUBOU W IEPBUYHOTO CBOOOJTHBIM OTBETOM
Jlamapka dopMynHpoBaTh MPUPOBI 3aKpeIUICHUS ctp 204 Bompocsl 1-

3aKOHBI 3HaHUI 2
CEeMHUHAap

3 [Ipeanoceuiku HaBatb onpenenenust | OOBACHATH POIIb VYpok uzydyenus: | 3amaHus co § 4.3,
pa3Butus Y. KITIOUEBBIM MTOHSTHsSM | OMoJIoTHy B Y IEPBUYHOTO CBOOOJHBIM OTBETOM
JapBuHa HasbiBath (dhopmMupoBaHUH 3aKpEIUICHUS ctp 209 Bompocs! 1-

€CTECTBEHHO-HAyUYHbIE HAyHHOTO SHaHmm 5
MHUPOBO33PEHUS CEMUHap

Y COITHATBHO-

SKOHOMUYECKHE

MPEANOCHUIKU

BO3HUKHOBEHHUS

YUEHHUS

4 OBOJTIOIIMOHHAS HaBatb onpenenenus | OOBACHATH BKIIAA VYpok uzydyenus: | 3amaHus co §4.4
teopus Y. KJTFOUCBBIM ITOHSTHSIM | PBOJIIOIIMOHHOM Y IEPBUYHOTO CBOOOJHBIM OTBETOM
JlapBuHa TEOPUU B 3aKpeIUICHUs ctp 217 Bompocsl 2-




Ha3rsiBaTh OCHOBHBIE
MOJIOKEHUS YUEHUS
Xap-Tb CyIIHOCTh
JNIEUCTBUS
HUCKYCCTBEHHOTO
otbopa

dhopmupoBaHue
COBPEMEHHOM
€CTECTBEHHO-
Hay4HOU KapTHUHBI
MHpa

3HaHUU
CeMUHap

Tewma 4.2. CoBpeMeHHOE

9BOJJIIOIMOHHOC Yy4C

Hue (94)

Bun. Kpurepuu u | JlaBats onpenenenust | CocTaBidth Xap-Ky KY JI/p Ne4 «Onucanue §4.5
CTPYKTYpa KJIIOYEBBLIM MMOHATHAM, | BUAOB C ocoOell Bus1a 1o
Xap-Th KpUTepHH Bija, | HCIOTB30BaHHEM MOP(OJIOTUUECKOMY
06OCHOBLIBATE OCHOBHBIX KpUTEPHUEB KPUTEPHUIOY
HEOOXOIMMOCTh
ompeJiesIeHusI BUJIa 10
COBOKYITHOCTH
KpUTEpHUEB
[Honmynsauums — JlaBath onpeneseHus Haxonuts KY 3agaHus co §4.6, 4.7
CTPYKTypHast KJIIOUEBBIM TOHATUSAM, | HHPOpMaImIo o CBOOOJIHBIM OTBETOM
eIUHMIIA BUIA U Xap-Tb TMOMYJISLHIO MIOIYJISILIUNA B CTp 228 BONpOCHI 2
SBOJIFOLIUU KAk CIPYKTYDHYIO Pa3IUYHBIX
HCTOYHHUKAX U
CAMHUIY BUJA, KaK KPUTUYECKH €€
€AMHUILY SBOJIOLIUN OLICHUBATD
DaxTopsl JlaBaTh onpejieneHus OOBACHATD MPUUUHBI KY 3amaHus co §4.8
9BOJIIONIH KJIIOYEBBIM MOHSITUSM, U3MEHEHUA BUIIOB, CcBOOOIHBIM OTBETOM

Ha3bIBATh, Xap-Th
(haKTOpBI IBOJTIOIINH,

BBISIBIISITH
N3MECHYNBOCTH y
oco0elt 0JIHOro BUAa

ctp 232 Bompock 6

JI/p Ne5
«BprIsiBIIEHUE
W3MEHYHUBOCTH Y




oco0eil 0JTHOTO

BUJIA»
8 EcrecTBeHHBIN JlaBaTh onpeneneHus CpaBHUBaTh KY 3ananus co §4.9
0TOOp — INIaBHAsL | KyTOUEBBIM MOHATHSM, | ACHCTBHUE JBIXKYIIETO CBOOOJHBIM OTBETOM
ABIDRYIIASA CHTIA | yaspipaTh mpuunHy 1 CTagl/mmeyIOmero ctp 238 BOnpock 2-
IBOJTIOIIAU oTOopa U JienaTh
1 O00pBOBI 32 pam i 5
BBIBOJIbI HA OCHOBE
CYLIECTBOBAaHUE, Xap- CpaBHeHHs
Th (POPMBI
€CTECTBEHHOI'0 0TOOpa
9 Anmanranun JlaBaTh omnpeneneHus OO0BACHITD KY 3agaHust co §4.10
OPraHn3MOB K KJITFOYEBBIM ITOHATHSAM, | B3aMMOCBI3H CBOOOIHBIM OTBETOM
yCIOBHAM Xap-Th OpraHH3MOB H crp 246 Bompocsr 1-
oOuTaHus OKpCpEIbl, MEXaHU3M
MIPUCIIOCOOICHHOCTD 4,6
. BO3HUKHOBEHUS
KaK 3aKOHOMEPHBIN npucTocoGeHHi,
pE3yJIbTaT SBOOLHNH, | oTHOCHTEILHBIN
BU/JIBI aJJalITalNi Xapakrep
IPUCIIOCOOTICHUN
10 | BumooGpazoBanue | /laBath omnpeneneHus OnwuceIBaTh KY 3agaHus co §4.11
KJIIOYEBBIM MOHATUAM, | MEXaHH3M OCHOBHBIX CBOOOJHBIM OTBETOM
HA3bIBaTh CIOCOOBI IIyTeu crp 250 Bompockr 1-
BU1000pa30BaHUs
BH1000pa30BaHUS U 5
MIPUBOJIUTH TIPUMEPHI
11 | Coxpanenue JaBatb onpenienenus | AHaIU3UpOBATh U KY 3amaHus co § 4.12, npusectu
MHOT000pa3us KJIIOYEBBIM MOHATHSAM, | OLCHHUBATH CBOOOJTHBIM OTBETOM MIPUMEPBHI,
BU/IOB IIPUBOAUTE puMephl | TOCICACTBIA ctp 254 Bonpocs! 1- JIOKa3bIBAIOIINE
NEeSATSIIEHOCTH
MPOIIBETAIOIINX, 6 TeHETHUYECKYIO
YeloBeKa B
BBIMHUPAIOIIUX UITU 9PO3HI0

HCUYC3HYBIINX BUJI0B

OKpY>Karolleu cpene,




pacTeHui u
JKUBOTHBIX, Xap-Th
IMIPUYUHBI
MPOLIBETAHUS WU

MIPOTHO3UPOBATH
PE3YIIBTATHI
H3MEHEHUH B
o6uocdepe B CBS3U C

W3MEHEHUAMU
BBIMUPAHUS BUJIOB, GHopasHOOGpazus
YCIIOBUS COXpaHEHUs
BUJIOB
12 | Hoka3arenscTBa HaBate onpenenenus | I[IpuBoauts Ypok 3ananus co noBToputh § 4.1
9BOJIHONNHA KJIIOYEBBIM MOHATHSM, | AOKa3aTeJIbCTBA KOMILICKCHOT'O CBOOOHBIM OTBETOM -4.13,
OpPraHUYECKOTo HAXOMUTH U SBOJIIOLIMM HA MIPUMEHEHUS ctp 261-262 IIOATOTOBHTBCS K
MuUpa OCHOBaHUU 3HAHUU
CUCTEMAaTU3UPOBATH Bonpocsl 1-5 3a4ery
KOMILIEKCHOTO KOH(epeHIUsI
HHpOpMALITIO O WCIIOJIb30BAHUS BCEX
KOCBECHHBIX H IIPAMBIX | rpyri nokasaTesnbeTs
JI0Ka3aTeNbCTBAX
HBOJIIOLIUU
13 | 3auer Nel 3HaTh: TEOPETUUECKHUI MaTepua U3y4eHHOTO K3 Tect NunusBuayansHOE
«OCHOBHBIE YMeTh: IPUMEHSTh IONy4YeHHbIC 3HAHUS U MOBTOPEHHE
3aKOHOMEPHOCTH YMEHHUS
HBOJTIOIIHID)
Tewma 4.3. Ilpoucxoxaenue xu3nu Ha 3emie (39)
14 | PazButne JaBatb onpenenenuss | Xap-Tb poJib VYpok uzydyenust | 3amaHus co § 4.14-4.15,
NPEJICTABICHUH O | kir0ueBbIM MOHATHSIM, | PKCIIEPUMEHTA B Y IEPBUYHOTO CBOOOJHBIM OTBETOM BOTIPOCHI
MIPOUCX 0K IACHUN OIIMCHIBATE 1 paspenieHuu 3aKpETUICHUS cTp 266 BOIIPOCHI 2- ceMHUHapa u
KU3HU Ha 3emiie Hay4YHBIX HOBBIX 3HAHUH 5 WHAUBHUIyallbHbIC
aHAITM3UPOBATH .
MIPOTHUBOPEUUIA Jlexums 3aIaHUS
B3TJISIIBI YUSHBIX HA
MIPOUCX 0K ICHUE
KU3ZHU
15 CoBpeMeHHbIE JlaBaTh onpeneneHus AHaM3UpOBaTh U Ypox ctp 273 Bompocsr 1- § 4.15-4.16,




MPEJICTABICHUS O | KITFOYEBBIM MOHATHSIM, | ouneHuBath pabotsl C. | cuctemaruzanuu 6 BOIPOCHI
BO3HMKHOBEHUM | gaxomauTh u Munnepa u A.N. 1 00001IeHUS ceMHHapa u
KU3HU CHCTEMATH3HPOBATH OmnapuHa 1o 3HAHUU CEeMUHAp MHUBUAYaJIbHbBIE
[1/p Neb6 «Ananu3 u pa3peLICHUIO 3a7aHus
nH(}pOpMaIIHIO 110
OLICHKA Pa3IUYHbIX po0IeMbI
TUIIOTE3 npobneme MIPOUCXOXKICHHUS
npoucxoxaenus | MTPOUCXOKICHUA JKU3HU
JKU3HN KHM3HHA
16 Pa3Butue xu3nu | [laBath onpeneneHus VYcraHaBnuBaTh Ypok ctp 281 Bompocsk! 2- § 4.16,
Ha 3emiie KJTFOUEBBIM TIOHSITHSIM, B3aUMOCBSI3b CHUCTeMaTU3aIuH 6, 8,9
BBIABJIST YEpTHI 3aKOHOMEPHOCTEMN u o6c361ueHHﬂ
SHOIIOIIICCKOrO pa3BUTHS 3HAaHUU CEMUHAp
OpPTaHUYECKOTO MHUPA
mporpecca u perpecca Ha 3eMie ¢
B JKMBOH IPUPOJIC HA r€OJOTHYECKHMMH U
MPOTSKEHUU KIIMMaTHYECKIUMHU
3BOJIIOLIMH (dakropamu
Tema 4.4. IlpoucxoxaeHue yeaonexa (54)
17 I'mnoTe3sl JlaBatb onpeneneHus Haxonute n VYpoxk uzydenust | ctp 285 Bompocsr 1- § 4.17 - 4.18,
NPOUCXOKAEHHUSA | KIIFOUEBBIM IOHATHSIM, | CHCTEMATH3MPOBAThH Y IEPBUYHOTO 5, TE3UCHBI BOTIPOCHI
JelioBeKa HA3LIBATH TTONOKEHHUS WH(OPMALIHIO U3 3aKpeTICHUS KOHCITIEKT CEeMHHApa U
[1/p No7 «Ananuz u — pa3HbIX UCTOYHUKOB HOBBIX 3HAHUI WHUBUIYaIbHbBIE
OIICHKA Pa3IUIHBIX o mpoodieme 3aJlaHus
TUIOTE3 TIPOUCXOMACHIA MIPOUCXOKIACHHUS
nporcxoaenus | 1CTOBEKA, Xap-Tb YyeJroBeKa
yeJI0BEeKa)) Pa3BUTHUC B3TJIIAO0B
YYEHBIX Ha MpoOIemMy
aHTpOTOreHe3a
18 [Tonoxenue JlaBaTh onpeneneHus OOGOCHOBBIBATH U Ypox 3amanust co § 4.18-4.19,
YeNoBeKa B KJIIOUEBBIM TTOHSTHSM, JTIOKa3bIBaTh , 4YTO CUCTeMAaTH3allH | CBOOOTHBIM OTBETOM BOTIPOCHI
cucreme HA3BIBATH MECTO YEJIOBEK 1 00001IeHUS ceMuHapa




YKUBOTHOTO MHUpa | yenoBeka B cucreMe OrocoIUaIbHOE 3HaHUI CEMUHAP WHIUBUTyaJIbHBIC
JKUBOTHOT'O MHpa CymecTBO 3aJaHus
19 OBOIONHUS Haseisaths craguu u Xap-Tb 0COOCHHOCTH N3yuenue 3agaHus co § 4.19 - 4.20,
YCJIOBCKA HpeHCTaBHTeHeﬁ HpeﬂCTaBHTeHef/i HOBOI'O CBO60,[[HBIM OTBETOM BOIIPOCHL
KA I10it Ka)KJI0M CTaguu MaTepuaia ceMuHapa
N ABOJIIOIIMN YCIIOBEKa ceMHUHap WHIMBUTYaTbHBIC
3BOJIIOIMOHHOMN
3aJaHus
CTaJIuN
20 YenoBeueckue JlaBaTh ompeneacHus OOBACHATD H [ToBTOPUTH §
pachl KJIIOYEBBIM MOHATHSM, JI0Ka3bIBaTh 4.17 - 4.20,
Ha3bIBATH M PA3ITHHEATE MEXaHU3MBbI MOJATOTOBUTBLCSA K
hopmMupoBaHu 3a4ery
YEIIOBEYCCKHE PAChI
PacoBBIX NMPU3HAKOB
21 3auet Ne2 3HaTh: TEOPETUYECKUI MaTepUal U3y4eHHOTrO K3 Tect NuauBunyaibHOE
«[IpoucxoxaeHue | YMeTb: IPUMEHSATH MOTYICHHBIC 3HAHUS U MIOBTOPCHHE
YCIIOBCKAY YMEHHUS
Paznen 5. Dxocucremsr (12 1)
Tema 5.1. Dxkonorunueckue axtopsl (34)
22 | Opranmusm u cpena. | JlaBate omnpeseneHus [IporHo3upoBath Ypok u3ydeHus 3amanust co § 5.1
DKOJIOTHYECKHE KJIFOYCBBIM MOHSTHSIM, PE3YyIbTAaThI " ICPBUYHOT'O CBO6OI[HI)IM OTBECTOM
dakTopbl HA3HIBATH 3a0a4H W3MEHEHUS JCHCTBUS 3aKperieHns
(haxkTopoB HOBBIX 3HAHUI
9KOJIOTHHU U UX
(bakTopsl,
00OCHOBBIBATh POJIb
9KOJIOTHH B PEIICHUHT
MPAKTUIECKHX 337124
23 AlGuotnyeckue JlaBaTh ompeneneHus OOBSCHATD KY Pa6ora mo IM § 5.2
(hakTOpHI cpebl B3aUMOCBSI3b

KIIIOUYCBbBIM ITIOHATHAM,
Ha3bIBAaTh OCHOBHBIC

OpraHU3MOB U
OKpY>Karolleu cpeibl




(hakTopbI, OMUCHIBATH
MIPUCTIOCOOTICHUS
OpPraHu3MOB K
OIpeIeTICHHOMY
KOMILJIEKCY (haKTOpOB

24 buotnueckue JlaBaTh onpeieieHus OOBACHATH MEXaHU3M KY § 5.3
(akTopsl cpenbl | kiroueBbIM TIOHATUSM, BJIIMSAHUA
HA3HIBATH BUIHI B3aUMOOTHOIICHUI
. MEX1y OpraHu3MaMHu
B3aUMOOTHOIICHUIH
MEXTy OpTaHU3MaMH
Tema 5.2. Ctpykrypa skocuctem (4u
25 Crpykrypa JlaBaTh ompeneneHus Ha3bIBaTh U Xap-Th KY Pa6ora nmo IM § 54
3KOCUCTEM KJIFOYCBBIM OHSTHSIM, KOMITIOHCHTHI
OIHCBIBaTH CTpyKTypy | POCTPAHCTBEHHOMH M
9KOJIOTHYECKOM
9KOCHCTEMBI
CTPYKTYpBI
26 [Iumesslie cBa3u. | JaBaTh onpenencHus CoCTaBIIATh CXEMBEI KY § 5.5

Kpyrosopor
BEILECTB U
JHEPTUU B

HKOCHCTEMAaX

[T/p Ne7
«CocraBieHue
CXeM Tepenadn

BellecTB (Lemnei
MIATAHUSA )»

KJIFOUEBBIM MOHSATHUSM,
MPUBOJUTH IPUMEDHI,
MPEACTABIISIOLINE
TpouyecKkue ypoBHH,
Xap-Tb Tpod
CTPYKTYpY OHOIIEHO3a,
POJIb OPraHU3MOB B
MIOTOKE BELIECTB U
SHEPIrUH, COTHEYHBIN
CBET KaK
JSHEPreTUYECKU N

nepeady BemecTBa u
SHEpruu (uemnein
MUTaHU),
WCIOJIb30BaTh
npaBuiio 10% mns
pacuera moTpeOHOCTH
OopraHusMa B
BEIIECTBE




pecypc

27 [TpuunHbI JlaBaTh omnpeneneHus OnuceIBaTh 3TaAIbI KY JI/p Ne7 § 5.6
YCTOWYHUBOCTU U | K1i0ueBBIM MOHSITHSIM, CMEHBI DKOCHUCTEM, «HccrnenoBanue
CMEHBI IKOCUCTEM | 63 e gy, puanmy BBISIBJISITH U3MEHEHUS M3MEHEHUN B
I1/p Ne8 «Pemenue . JKOCHUCTEM, pellaTh JKOCHCTEMAaxX Ha
yCTONYMBOCTH, CMEHBI >
9KOJIOTHYECKUX npocreiime OMOJIOTrMYECKHUX
3a1au» IKOCHCTCM, IKOJIOTHYECKUE MOJICTISIX)
HE0OXOIUMOCTHA 3a1aun
COXPaHCHHUS
MHOT000pa3usi BUIOB
28 | Bnusinue uenoBeka | JlaBath ompeseneHus CpaBHUBaTh KY Jl/p Ne7 § 5.7
Ha 3KOCHUCTCEMBbI KJIFOYCBBIM IOHSTHSM, 3KOCUCTEMBI U «Br1aBrenne
I1/p Ne9 NPUBOIUT TIPUMEDHI arpodKOCHCTEMEL AHTPOIOTCHHBIX
«CpaBHUTEIIbHAS CBOCH MECTHOCTH, W3MCHCHUN B
9KOJIOTHYECKUX .
XapaKTepUCTHKA . MPOTHO3UPOBATH IKOCUCTEMAaxX CBOEH
TIPUPOJTHBIX HApYHICHIH, HA3RIBATE pe3yIbTaThI MECTHOCTH
KOCUCTEM CHIOCO0BI IKOJOTHYECKUX
arpo’KocucTeM | ONTUMAIBHON HAPYIICHUH 110
CBOEM MECTHOCTH» | KCIUTyaTaIlUH 3aJJaHHBIM
arpoIeHO30B, CIIOCOObI llapaMeTpam
COXPaHCHHUS
€CTECTBEHHBIX
IKOCUCTEM
Tema 5.3. buocdepa — rimodanpHas skocuctema (24)
29 buocdepa — JlaBaTh onpeieneHus Xap-Tb KHUBOE, KY Pa6ota nmo IM § 5.8
riao0annLHas KJIIOUEBBLIM IMOHSATHSM, OMOKOCHOE M KOCHOE
IKOCUCTEMA HA3BIBATE BEIIECTBO,
pacnpezeneHue
CTPYKTypHBIE

KOMITIOHEHTHI U
cBoiicTBa Ouocgepsl,

Omomacchl Ha 3emMiie




rpaHuibl Onocdepsl u
(baxTopsl, HX

00yCIaBIMBAIOIIHEC
30 Ponb xuBbIX JlaBaTb onpeneneHus IIporuo3uposars § 5.9, cocraBuTh
OpranusMoB KJIFOUEBBIM IOHATHSM, HOCICACTBUSA AJIA CXeMy
ouocdepe OIIVCEIBATE HAaIlICH MJIaHEeThI KpYroBOpOTa
HapyILICHUS
OMOJIOTHYECKHE ITUKJIIBI aszora u docdopa
KpyroBOpOTa BELIECTB
BOJIbI, YIJIEBOAOPOJA
Tema 5.4. Buocdepa u yenobek (3u+ 14 Ha 3aKITIOYUTENBHBIA YPOK)
31 OcHoBHBIE JlaBaTh omnpeneacHus [Ipemnarate myTH KommiekcHoe 3amanus co § 5.10 -5.12
3KOJIOTUYECKUE | KITF0ueBBIM MOHSATHSIM, MIPEOOTCHUS MPUMEHEHUE CBOOOIHBIM OTBETOM
po0IEMbI NPUBOIUT TIPUMEDHI HKOJIOTMUYECKOTO 3YH cemunap
COBPEMEHHOCTH, Kpu3uca
MPSIMOTO U
YT UX PEIICHHUS
p Ne 11 (1 KOCBEHHOT'O
4acTh)«AHaau3 1 | BO3NCHCTBHSA HesoBeka
OIICHKA Ha JXUBYIO IIpHUpOAY
JI00aTBHBIX
9KOJIOTUYECKUX
npobisieM u myTei
WX pEIICHUSD)
32 OcHoBHBIE
3KOJIOTUYECKHE
POOJIEMBI
COBPEMEHHOCTH,
MyTH UX PEIICHUS
IT/p Ne 11 (2
4acTh)«AHAIN3 U
OLICHKa
I00aTBHBIX

9KOJOTHYCCKHUX




npoOJeM U myTen
WX PEIICHUSD)

33 3auet Ne3 3HaTh: TEOPETUUECKUI MaTepUall U3y4EeHHOTO K3 Tect NuauBunyansHOE
«IKocucreMar YMeTh: NpUMEHSTh OJIYYCHHbIC 3HAHUS U TIOBTOPEHHE
YMEHHUS

YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
1. YueGHO-MeTotMyeckoe obecrieyeHre yueOHoro npoiecca npeagycMarpuBaeT ucnonb3oBanre Y MK (yueOHO-METOIUUECKIX KOMIUIEKCOB) O
ouonoruu 10 u 11 kmaccoB. Y4eOHO-MeTOAMYECKHE KOMIUICKCHI i u3ydeHus ouonoruu B 10—11 kmaccax Ha 6a30BOM YpOBHE, CO3aHHBIE
aBTopckuM kosuiektuBoM (B. . CuBornasos, U. b. Aradonosa, E. T. 3axapoBa), conepxar, KpoMe yueOHHUKOB, BKIIOUEHHbIX B DeepanbHbIi
NePEUYCHb, IJCKTPOHHBIC TPHIIOKEHHUS, Y4COHO-METOJUICCKHE ITOCOOUS M pabodre TeTpaau. DICKTPOHHBIC TPHIIOKEHUS JOCTYITHBI Ha OPHUITHATBHOM
cayite uznareiabcrsa www.drofa.ru.
CusoriazoB B. 1., Aradonora U. B., 3axaposa E. T. buonorus. O6mas 6nonorus. bazossiii yposens. 10 knacc: yaeOuuk. — M.: JIpoda, mroboe nznanue ¢
2013 r. AradonoBa U. b., Cusornazos B. 1., Korenesckas f. B. buonorus. O6mas Ouonorus. bazossiii ypoenb. 10 knacc: pabouas terpaab. — M.:
Apoda,
nr000e u3nanue ¢ 2013 r.
MumakoBa B. H, Aradonosa U. b., CuBornazos B. U. buonorus. O6mas 6uonorusi. ba3oseriit yposens. 10 kitacc: Meroguueckoe nocooune. — M.: JIpoda,
mr000e u3nanue ¢ 2013 r.
CuornazoB B. U., Aradgonosa U. b., 3axaposa E. T. buonorus. O6mas ouonorusi. ba3ossiii ypoBens. 11 kiace: yueonuk. — M.: Jlpoda, nroboe u3ganue ¢
2013 r.
AradonoBa U. b., CuBornazos B. U., Korenesckas f. B. buonorusi. O6mias 6uonorusi. bazoeiit ypoens. 11 kmacc: pabouas terpaas. — M.: Ipoda,
moboe uznanue ¢ 2013 r.
Mumakosa B. H., Aradponosa U. b., Cuornazos B. U. buonorus. O6mast 6uonorusi. ba3ossiit ypoBeHs. 11 knacc: meroandeckoe nocooue. — M.: [Ipoda,
moboe uznanue ¢ 2013 r.
Mumakosa B. H, Jloporuna JI. B., Aradonosa U. b. Pemenue 3anay no reneruke: yueoHoe nocodue. — M.: JIpoda, moboe nznanue.
2. Harnsgabie, AeMOHCTpPAllMOHHBIE U IPYTHE CPEICTBA OOYUCHUS:
* IOPTPETHI BBIIAIOIINXCSI OMOJIOTOB;
* repOapuu (coBpeMeHHas ¢opa);
* KOJUTEKITUS 00Pa3I[0B NCKOMIAEMBIX PACTCHHH W KUBOTHBIX
* CD (Omonmornyeckue SHIUKIIONEINH, CIIOBapH, CIIPABOYHUKHU, COOPHUKU TPOBEPOUYHBIX 3aJaHUM, TUIAKTUYECKUE MAaTePUANIBl K OCHOBHBIM pa3/esiaM
U TeMaM Kypca Ha DJIEKTPOHHBIX HOCUTENAX);

*KOMIIJIEKT MUKPOITPENApaToB;




