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1. llosicHuTeILHAA 3aNIHCKA.

1.1. OOume mojoKeHus.

Hacrosimas paboyast mporpamma pa3padboTaHa Ha OCHOBE:

- Ilpuka3a MunucrepctBa oOpa3oBanus u Hayku PD or 17 mas 2012 r. N 413 "O6
YTBEPXKICHUH (e/IepaTIbHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPEIHET0 00IIEeTo
obpazoBanus" (C UISMEHEHUSMH U JOTIOJHEHUSMH);

- OcHoBHOW 00pa30BaTeNBHON MPOrpaMMbl CpenHero obmero obpazoanmst MBOY
«'umHa3ug Ne 131»;

- @enepanbHOl pabouell MpPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS MO OWOJIOTUU
(6a3oBsIii ypoBens) mis 10-11 kiraccos;

- TOJIOBOTO KaJIeHIapHOTO yueOHOro rpaduka;

- y4eOHOTr 0 IJ1aHa.

C wucnonp3oBanveM yueOHHMKA: y4eOHUK «buonorus. OOmas Ouonorus. ba3oBwiid
ypoBenb. 10 knace» B. U. Cusornazos, U. b. Aradonosa, E. T. 3axapoBaM.: JIpoda 2020

yueOHuk «buonorus. Obmias 6uonorus. bazossiii ypoBens. 11 kimace» B. U. CuBoriiaszos,
. b. Aradonoga, E. T. 3axaposaM.: [Ipoca 2020

1.2. lenu u 3aga4u U3y4eHusi y4eOHOro nmpeaMera

Lenp m3ydenus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIIAJCHHE
00y4JalIMMUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBbHOM OpraHu3aliy >KMBBIX CHCTEM
pasHOro paHra u NpuoOpeTeHNue YMEHHI MCI0JIb30BaTh 3TU 3HAHUSA Ul TPaMOTHBIX JIeHCTBUH B
OTHOLIEHUH OOBEKTOB KMBOW IPUPOJIbI U PEILIEHUS PA3JINYHBIX KU3HEHHBIX ITPOOJIEM.

JlocTwkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs PEeIICHUEM CIIEAYIOINX 3aau:

OCBOCHHE OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OMOJIOIMYECKHX TEOpHsX, YUEHHsX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, T'MIIOTEe3aX, MpaBWIax, CIYXKalIMX OCHOBOM UIsl (OpMHUpOBaHUS
IIPEJICTABICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAAX HAy4YHOI'O II03HAHUS,
CTPOEHUH, MHOT0OOpa3sMH U OCOOEHHOCTSX MHMBBIX CHCTEM PAa3HOIO YPOBHS OpraHu3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

¢bopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTSIX pa3BUTHUs B OMOJIOTUM HAYUHBIX B3IJISJIOB,
ueH 1 MOJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOyyaromuxcs oOmel KyJabTypbl, (DyHKIHMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOLIEro MUpa KHUBOW MPUPOJBI HA
OCHOBAHMHU 3HAHWH U OMBITA, TOJYYEHHBIX IPU U3yUYEHUH OMOJIOTHH;

¢bopMupoBaHue y OOyyaroUMXcs YMEHUH WUIIOCTPUPOBATH 3HAYEHHE OMOJIOIMUYECKHUX
3HAaHUH B IPAKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEIWLHUHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHUBOM TNPHPOJIBL,
HE00X0MMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEIEHUU
OMOJIOTUYECKUX UCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUIsl TOBBILICHUS] YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUIl B IOBCEIHEBHOM JKU3HU JUIsl OLEHKU
MOCNEACTBUIM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHHMA.

1.2. Mecto npeaMera B Y4eOHOM IJIaHe

B cooTtBeTcTBHU ¢ yueOHBIN miIaHOM Ha u3y4yeHue O6uonoruu B 11 kmacce orBogutcs 1
y4eOHBIN Yac B HEJEN0, Bcero 34 yueOHBIX 4acoB.



Kiace 10 11
YpoBeHb bazoBbiii bazoBblii
KoJ1-BO 4acoB B HEJEIIO 1 1
Ko:1-Bo 4acoB 3a yueOHbIN Toj 34 34

1.4. Oran4uTenbHBbIE 0CO0CHHOCTH padoyeil MPOrpaMmMbl

Temartnueckoe IUIAaHMPOBAaHME H3YYCHUS MaTepHaja COXPAaHEHO B MOJIHOM OObeMe.
OTnuuuTeNnbHBIX 0cOOEHHOCTEW HEeT. B cooTBeTrcTBUU ¢ (emepaiibHON pabodell mporpamMmoit
OCHOBHOTO o01mmero obpasosanust buonorus, B 10 kmacce mpemxycMOTpeHO MpoBEnEHHE 7-MU
naboparopHeix pabor. M3 Hux maboparopubie paboTel Ne2, Ne3 u Ne6 oOs3arenbHBI AJis
ouenuBanus. B 1lkmacce mpemycMorpeHo mnpoBereHue 4-x 11abOpaTOpHBIX pabdOT U 2-X
npakTudeckux pador. M3 Hux maboparopubeie paboTel Nel, Ne2 m Ne3 oOs3arenbHbI IS
oneHnBaHus. OCTaNbHBIC OIIEHUBAIOTCS BHIOOPOYHO.

1.5. VYuder paboueii nporpaMMbl BOCIUTAHUSA

PaGouass mporpamma cocraBieHa ¢ yderoM paloyeil MporpamMMmbl BOCHHTAHHAL.
BocnuratensHblil HOTEHIIMAT IPEIMETA PEATH3yeTCs Yepes:

YCTAHOBJICHHUC OOBCPUTCIIBHBIX OTHOIICHUH MCXKAY YYUTCICM HW Cro Y4dYCHHKaMW,
CIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPHSTHIO yYallUMHCS TpeOOBaHHM W MPOCHO yUHTEs,
NPUBJICUYCHUIO WX BHHMaHHUS K OOCYyXJaeMoil Ha ypoke HWH(pOpMAaluu, aKTUBU3ALUU WX
MO3HABATEJILHON 1eATEIbHOCTH;

noOy>KACHNE IIKOJIBHUKOB COONIOAAaTh HAa YPOKE OOIICTIPUHATHIE HOPMBI TOBEICHUS,
npaBuiia OOIIEHUS CO CTapUIMMH (YYUTENSIMH) U CBEPCTHUKAMH (IIKOJIbHUKAMH), TPUHIIUIIBI
y‘-IG6HOﬁ JAUCHUIIJIMHBL U CaMOOPpIraHru3alnm,

IMPUBJICYCHNUEC BHHUMAaHHKA HIKOJBLHHUKOB K HCHHOCTHOMY ACIICKTY HM3Y4Ya€MbIX Ha YPOKax
SBIIEHUH, OpraHu3alns X paboThl C OTyYaeMO Ha ypOKe COLUAIbHO 3HAYUMOI HHpOpMaIliei
— WHHUIOMUHUPOBAHUC €C O6CY)KIIGHI/I$I, BBICKA3bIBAHUA YHalllUMUCA CBOCI0 MHCHUS 110 €€ IMOBOAY,
BbIpAOOTKH CBOETO K HEl OTHOLICHUS;

WCIIOJIH30BaHNE BOCIUTATENBHBIX BO3MOKHOCTEH COep)KaHUsl yIeOHOTO peMeTa Yepes
JIEMOHCTPALMIO JIETSIM IMPUMEPOB OTBETCTBEHHOT'O, TI'Pa)KIaHCKOTO IOBEIEHUS, IMPOSBICHUS
YEJIOBEKOIIOOUS U TOOPOCEPIEYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIMX TEKCTOB JJIsI YTEHUS,
3aJa4 JJIs pelieHus], MPoOJIEMHBIX CUTYaIMH U1 00CYXK/I€HUS B KJlacce;

MIPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yUaIlIUXCsl: MHTEIIEKTYyaJIbHBIX UTD,
CTUMYJIMPYIOUIMX MO3HaBaTEeNbHYI0O MOTHBALIMIO HIKOJIBHUKOB; pabOThl B Mapax, KOTOpbIe ydaT
HIKOJIBHUKOB BSQI/IMOI[CI\/'ICTBI/Ho C ApYTMU OCTbMU;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYpP, KOTOPble MOMOTAIOT MOAJEPKaTh MOTHUBALIUIO
I[GTGI;'I K IMOJIYYCHHUIO 3HaHHI>'I, HaJIQ)KUBAHUIO TTO3UTUBHBIX MEKINUYHOCTHBLIX OTHOIIIEHHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHOU aTMOC(ephl BO BpEMsl YPOKa,;

opraHusanusa me(bcma MOTUBHPOBAHHBIX W JSPYAUPOBAHHBIX Yy4YalIUXCAd HAA HX
HEYCIHEBAIOIMMHI  OJHOKJIACCHUKAMM, JAIOIIEr0 INKOJbHUKAM COIMAJbHO 3HAYUMBIA OIBIT
COTPYIHUYECTBA U B3AMMHOM MTOMOIIIY;

WHUIMAPOBAHUE U TOJJIEP’KKa UCCIIeI0BATEIbCKON AEATEIbHOCTH 00YYarOIUXCS.

1. Conep:xanue y4eOHOro npeamera

10 xnacc.
Tema 1. buosiorusi Kak Hayka.
buonorus kak Hayka. CBs3b OMOJOTHUHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, ¢uiocodueit, dTUKOWU, ACTETUKOW W mpaBoM. Posib Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HaYK.



Mertozbl To3HaHMS KUBOM NPUPOAbI (HAOII0IEHUE, IKCIIEPUMEHT, OITUCAHNE, U3MEPEHHE,
KJ1accu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

IMoprpetsl: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

IIpaktnyeckass pabota Ne 1. «Mcnosnp3oBaHue pa3IMYHBIX METOAOB IPH H3YyYCHHUH
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M1 X OPTraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHus Ouonorud. OTINYHE >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OuwocucteM W WX pasHooOpa3ue. YPOBHH OpraHm3alii  OUOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbIA,  OPraHM3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHA), OMOC(hHEPHBIA.

JdemoHcTpaumnu:

Tabnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HI», « Y POBHH OpraHU3aluH KUBOI
IIPUPOJBDY.

O6opynoBanue: Moaenb Mosekysnsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHNE KJIETKH.

XMMUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMM BOJbI M MHUHEpPAJIbHBIX BeUIeCTB B kierke. llojaep:kaHue OCMOTHYECKOTO
Oananca.

benxu. CoctaB u cTpoeHue 0e1KoB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs M YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHkunu 6EIKOB.

®epMeHTHl — Ouonoruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBojsl: MOHOCAaXapH bl (TJII0K03a, prubo3a 1 1e30Kcuprn003a), Jucaxapuabl (caxaposa,
JaKTO3a) W IoJMcaxapupl (Kpaxmals, TJIMKOTeH, LeiIoo03a). buonornyeckue QyHKIun
YTJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkumu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JIUIMHMJOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HyKIE€MHOBBIX KHCIIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne n ¢dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[Muronorus — Hayka o kierke. KinerouHas teopust — npumep B3aMOICHCTBUSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl N3yUEHUS KICTKH.

Krnetka kak nenoctHas xuBas cuctema. OOmue npu3Haky KJIETOK: 3aMKHYTas Hapy kKHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oeka.

Tunsl KkIeTok: H3ykKapuoTHyeckas U Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuit. CTpoeHHe 3yKapHOTHYECKOM KIETKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAIMKC, UX (DYHKIIMH.
[TnasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnmazMa u e€ OpraHOU[IBL
OnnomemOpanuble opranonasl kietku: IIIC, anmapar [onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHOUbl KJIETKH: MUTOXOHAPUH, IacTu bl [IporicxoxaeHne MUTOXOHAPUH U mi1acTua. Bus
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIH ILEHTpP, LEHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKIIMN OPraHoONI0B KIETKU. BKitoueHus.




SAnpo — perynaropHsiid eHTp KieTku. CTpoeHue sapa: sijaepHas 000JI04YKa, Kapuoriazma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IlIBanun, M. llneiinen, P.Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «Pacnpenenenue XUMHUYECKUX O3JEMEHTOB B HEXHMBOW  MPHUPOLE»,
«PacnpenesieHe XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabauiel u cxemsl: «Ilepuonuyeckas Tabauna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTpoeHne MoJeKyibl 6enka», «CtpoeHue hepmeHTay,
«Hyxnennoseie kuciotsl. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTUYECKOM
KIeTkn», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOU KIeTKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIeTKW», « CTpOoeHUE spa KIETKNY, « Y TIACBOIBDY, «JIUIHIbI».

O0opyIoBaHME: CBETOBOM MHKPOCKOI, 000pyAOBaHWE IS MPOBEACHUS HAOIIOJACHUIA,
M3MEpEHUi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H NpaKTH4YecKue padoThbi:

JlaboparopHast padota Ne 1. «M3yueHHe KaTAIMTHUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHast pabota Ne 2. «lM3ydeHHe CTpOEHHUs KIETOK pPACTCHHWH, JKUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHUEY.

Tema 4. /KusHe1eATeJIbHOCTH KJIETKH.

OOmen BemiecTB, WM MeTaboau3M. AccuMuisanus —(TUIaCTHYECKUH  OOMEH) H
JTUCCUMUJIISALINS (SHEPTeTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAaHEHHs BEUIECTB U YHEPTUU B IOHUMAHUU MeTadoIM3Ma.

Tumnel oOMeHa BemiecTB: aBTOTPOGHBIM U reTepoTpodHbii. Pons GepMenToB B 00MeHe
BEIIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3pl (QorocuHTe3a. Peakumu ¢oTtocuHTesa.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuii
cpenbl Ha OTOCUHTE3 U CIIOCOOBI MOBBITIICHUS €r0 TPOYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpYIOole OakTepuu. 3HaAU€HUE XEMOCHHTE3a IS JKU3HH Ha
3emute.

DHepreTudeckuii oOMeH B KieTke. PaciienjeHue BeIIeCTB, BbIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl 3Heprernyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCII€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peaknum marpuuHoro cuute3a. lenHermueckas wunpopmanus u JHK. Peanuzauums
FeHeTUYeCKO MHpopMaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknetounsie ¢opmbl xku3HU — BUpychl. Hcrtopus oTkpbiTHS BUpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodarm.
Bonesnu pacteHuil, )KUBOTHBIX U YENIOBEKa, BhI3bIBAEMbIE BUpycamu. Bupyc nuMMmyHoedunTa
yenoBeka (BUY) — Bo3oynutens CIIWMla. OOpaTHas TpaHCKpUMIIHS, peBepTa3a M WHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumnu:
Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.
Tabmumbl ~ w  cxemsl: «Tunbl  mutanus»,  «Mertabomusm»,  «MHUTOXOHIPUSY,

«QHepreTuueckuil oomen», «Xiopomnact», «Dotocunres», «Crpoenne IHK», «Crpoenune u
byHKnuoHUpoBaHue TeHay, «CuHte3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«baktepnodarn», «Ctpoenne wu ku3HeHHbld 1Mk Bupyca CIIM/la, OGakrtepuodaray,
«Penmukanms JJTHK».



ObopynoBanue: moaenu-antiukanun «Y npoeane JIHK u tpanckpunmusy», «buocunres
6enkay, «CTpoeHue KIeTKu», Mojens cTpykrypsl JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii 1Mk, WM SKU3HEHHBIM MK Kietku. WHTepdasza um mmuro3. Ilpomeccsl,
nporekatome B uHTepdase. Permukanms — peaknus marpudydoro cuure3a JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIH HA0Op — KapHOTHUIl. J[UTUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muto3. Cragum mutosa. IIpoueccel, nporncxoasiiyue Ha pa3HbIX CTaIuAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemas rubesnb KJIeTKH — alornTo3.

@opMbl  pa3MHOKEHHSI OpPraHuU3MOB: Oecrojioe u TMoyioBoe. Buasl  Gecrosoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBengenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEH03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEMCHHHMKHU W sSMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
ANIIeKIIeTKa) — crepMaToreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHoe pa3Butue (OHTOTreHe3). DOMOpHOHANIbHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHS Y IMO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHWE, TacTPYJISIus,
opranorenes. [loctamOpuoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 [IBETKOBOIO PACTEHUsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiel u cxembl: «DOpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OILIIOIOTBOPEHHE Y
[IBETKOBBIX PACTCHHI», «BereTaTuBHOE pa3MHOKEHHE PACTEHUNY, «JleneHne KIeTku OakTepuiiy,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kimerounslii mukmy, «Pemnmukanus
JHK», «Murtos», «Meiosy, «lIpsiMoe u HenpsiMmoe pazBUTHEY», «['aMeToreHe3 y MIIeKOIMUTAKOIIUX
1 4yesioBeKay, «OCHOBHBIE CTA/IUU OHTOTEHE3a.

OO6opyaoBaHre: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30ubl MICKOTHTAIOMIETOY,
«SlinexneTka miuekonuTaromero», « Kapuokmunes B kjieTkax KOpemika JyKa», MarHUTHas MOJ1€Jb-
anmukanus «/lenenue knetkny», moaens JTHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHbIe H IPAaKTHYECKHE PAdOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHre MuTO3a B KJIETKaX KOHYMKA KOPEIlKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlabopatopHas pab6ota Ne 4. «M3yueHune CTpoOeHHUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsienicTBEHHOCTD M H3MEHYMBOCTH OPraHM3MOB.

[Ipeamer u 3amaum reHetuku. Hcropust pa3BUTHS TeHETHUKU. Poiab 1uTONOTMH U
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKI1a pocCHiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MeToAbl TEeHEeTUKH (TUOPHUIONOTUYECKUH, IUTOTEHETHUYECKU, MOJEKYISIpHO-
reHeTudecknii). OCHOBHBIE T€HETUYECKHE TTOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOIb3yeMast B
cXemax CKpeluBaHui.

3aKOHOMEpPHOCTH  HACJENOBaHUS  NPU3HAKOB,  yCTaHOBJIEHHble . MeHnenem.
MonorubpuaHoe ckpenBanie. 3aK0oH eTMHO00pa3usi THOPUIOB MEPBOTO MOoKoyeHus. [IpaBuio




JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a umcToThl ramer. [losHoe wu
HETIOJHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HAcJeIOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI AUTHOPUAHOTO CKpEHIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno cHemIeHHOMY
HacJeJ10BaHUI0 TeHoB. HapylieHue clernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUECKNE KapThl.

['eneTuka nmona. XpoMOCOMHOE OIpEAEIeHHE 1M0da. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacnenoBaHne NpPU3HAKOB, CUEIUICHHBIX C
MIOJIOM.

N3MenunBOCTh. BH1bl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs. PoJib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYHBOCTH.
Bapuauuonsslil psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacneacrBennas, iy reHOTUNIMYECKast, ©3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYMBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHAs
W3MEHYMBOCTh. Kimaccuukanusi MyTtanuid: TeHHBIC, XpPOMOCOMHBIC, I'€HOMHBIE. YacToTa W
OPUYMHBI MyTaluii. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOMN
n3menunBocty H. . BaBuiosa.

BuesinepHas HaclieACTBEHHOCTh U U3BMEHUYHUBOCTb.

['enetnka uenoBexa. Kapuorun uemoBeka. OCHOBHBIE METOJBI TE€HETHKH YEJOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOoM uucie ¢ nomoimibto [II[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OOJe3HH C  HACIEACTBEHHOM MPEeApacroiIoKeHHOCTHIO,
xpoMocomHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIBEI 310pOBOTO O00pa3a >KU3HU, AUATHOCTUKH, MPOMOUIAKTHKN U JIEYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKONW TEeHETUKH B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHH I YeTIOBEKaA.

JdemoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHNE U €T0 ITUTOTEHETUYECKast OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«Jlurubpumanoe ckpenmBanue», «lLluTomornyeckne OCHOBBI IUTHOPUIIHOTO CKPEHTUBAHUS,
«Merio3y, «BzanmonencTere ajsenbHbIX FTeHOBY, «I eHeTuUeCcKue KapThl paCTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka Tmosa», «3aKOHOMEPHOCTH HACIEOBAHUS, CIEINIEHHOTO C TIOJIOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenunBoctn», «MonudukamonHas
U3MEHYMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTarmoHHas
W3MEHUYHUBOCTBY.

ObopynoBanue: Mmoaenu-annkanun  «MoHoruOpuaHoe ckpenuBanue», «HemomHnoe
JOMHUHHUpOBaHUE», «JurmbpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytanuu GopMbl KPBUILEB U OKpPacKu Tela), repdapuit
«I"0opox OCEBHOW».

JlabopaTopHble U NpaKkTH4YecKue padoThi:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO M AUTUOPUTHOTO
CKpEITMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHast pabota Ne 6. «3yueHne MoauuKannoHHOW U3MEHUYNBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHass pabGota Ne7. «AnHamu3 wMyTauuid y JApo30QHIBI HAa TOTOBBIX
MHKpOTpenapaTax».




[TpakTrueckas padota Ne 2. «CocTaBiIeHHE U aHAJIN3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W IPOIECC. 3apOkKACHUE CEJEeKIMU U AoMecTuKanusd. Yuyenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHBIE METOJIbI CeNIeKIMH. MacCOBBI ¥ WHAMBHUIYAIBHBIN OTOOPBI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaCTBEHHOE CKpEeIUBaHUE — MHOPUIAMHT.
Uucras nuaus. CKkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, uinu rubpuanas cuna. HepoactsenHoe
ckpemuBanue — aytOpuaunr. OtganénHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 M IMOJIyYeHUE TMOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexnonoruss kak oTpacib MNPOM3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3aHUS
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierodnsle
KYyJbTYypbl. MUKPOKJIOHAJILHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIPOIYKTUBHBIX
CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JlemoHcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxembl: KapTa «LIeHTpBI MPOUCXOXKAECHUS U MHOroo0pasus KyJIbTYPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTnanéHHas
rubpuan3amus», «Paborel akamemuka M. @. lBanoBa», «llomumionmus», «OOBEKTHI
ouotexHonorun», «Kiaetounele KyJabTypbl U KJIOHMpOBaHUE», «KOHCTpyHpoBaHuE M TIEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MyJSDKU TUIOAOB UM KOPHETUIONOB TUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHHUSI.

JlaGopaTopHble U IpaKTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIIMU PACTeHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, TJIEMEHHYIO0 (hepMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arPOYHHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 kmace

Tema 1. DBoJirouMOHHAsA OHOJIOTHS.

[Ipennocslikn BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CuzerenbcTBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BU/IOB B TAJIECOHTOJIOTUYECKOM JIETOMKCH, TIEpexoHbIe GopMbl. broreorpaduyeckue: cXoICTBO U
paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA U pa3inuus 3MOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomononHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHs JapBUHHU3MA.
JIBIKymime CHJbl  9BOJIIOUMH BUAOB 10 JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Boonnu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOJIIOLUH.

JiBuxyuire cuibl ((pakTopbl) BOJIOLMUA BUIOB B Mpupoje. MyTallMOHHBIA IpoLecc U
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomyisiuonHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EctectBennblii 0TOOp — HampaBisitomuii ¢gaktop sBomonuu. DopMbl €CTECTBEHHOIO
otbopa.



[Ipucmoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat dBoonud. [IpuMepsr npucrnocoOaeHui
y opranu3mMoB. ApoMop(ho3bl ¥ UIUO0A AT TAIIHH.

Bun u Bumgoo6pazoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOE.

Maxkposomonusi. @opMbl 3BONMIONUH: (puUiIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
napajuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[TpoucxoxaeHue OT HeCIeUATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
ClIcyuaJin3aliusi. AI[aHTI/IBHaSI pa,Z[I/IaLII/ISI.
JdemoHcTpaumnu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

Tabnuiel w1 cxembl: «Pa3BuTue OpraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIii  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOroo0pasue mOpos
JKUBOTHBIX», «ITomynsumy, «MyTaunonHas U3MEHYHMBOCTHY, «Apomopdo3bD»,
«Mnnoananramuny, «OO0mas aereHepanus», «JIBYOKynime Cwibl 3Boiroruny, «Kapra-cxema
mapuipyta myremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «IIpucnocobieHHOCT
opranu3MoBy, «['eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHKe: KOJUIEKIIHS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPACKU, HAOOP IJI0JIOB U
ceMstH, KoJutekuus «IIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOAETh « OCHOBHBIE
HAIPAaBIIEHUS IBOJIOLUNY, 00bEMHAs MoJieb « CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, KoyuieKuus «@POpMbl COXPaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U PACTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocom», BiIa)KHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3zBuTme mATYmIKM», MHKporpemnapar «Jlpozoduiay (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlaGopaTopHble U paKkTHYeCKUe padoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

JlabopatopHas pabota Ne?2. «Omnmcanue TPHUCTOCOOJCHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIE NIPENCTABICHUS O 3apOXKIACHNN >KU3HU. HayuHble THIIOTE3bI BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYECKas DBOJIOINUS. AOWOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl 6uonorndeckoit spostonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM U WX 3BOJIIOLMAL
®opMupOBaHNE OCHOBHBIX TPYII KUBBIX OPIraHU3MOB.

Pa3BuTne )xn3Hu Ha 3eMiie o apam 1 nepuoaam. Karapxeil. Apxelickasi 1 IpOTEpO30HCKast
apsl. [Taneo3olickast apa u €€ nepuo/pl: KeMOPHUIICKUHN, OPOBUKCKUM, CUITypUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIBHBIH, IIEPMCKUH.

Me3o30iickas 3pa 1 €€ epruoIbl: TPUACOBBIN, FOPCKH, METOBOM.

Kaitno3oiickas spa u e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTeprucTUKa KJIMMaTa U reoJIOTHYecKUX mnpoieccoB. OCHOBHbBIE ATambl IBOJIIOLMU
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUpAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHUe 3BOJIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
TpyHIbl OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTPONOJOTUs Kak Hayka. Pa3BuTue mpencraBiIeHUl o
MIPOUCXOXKICHNUN YesloBeKa. MeTo bl M3ydeHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyme cuibl  (pakTopbl) aHTpomoreHeza. HacneiacTBeHHass HM3MEHUHMBOCTh H
ecTecTBeHHBbIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl Tpya, MBILICHHE,
pedsb.




OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEK yMeEIblii,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymubiii. Haxonku
MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoIeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKo-aMepuKaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEICTaBUTEIECH YEIIOBEYECKUX Pac K yCIOBUSM CyllecTBOBaHUS. EAMHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

Hoptpetsr: ®. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxembl: «BosnukHoBeHrne CoHEUHOH cucTeMbl», «Pa3BuTHe OpraHnyeckoro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiueTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTemMa OpraHM4eckKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YE€pT CTPOECHUS
YeJI0BEeKa U YelOoBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOHOK
IIPEKOB COBPEMEHHOI0 4elloBeKa», «JlpeBHeilmue mroan», «/peBHue moan», «llepBbie
COBpPEMEHHBIE JT0N», «UenoBeuecKkre pachl».

Ob6opynosanue: Mmyspku - «IIpoucxoxnenne dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOIa, HEAHJAEepTalblla, KPOMAHbOHIIA), CJICNKHU WIM M300paKeHHs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHOJorHYecKas Tadiuia,
KoJuTeKIUs «DOpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHHUI».

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[IpakTuueckas padora Ne 1. «3ydeHue nckomaemMpix OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUIEKLIUSAX).

DKCKypcusi «IBOIIONUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBINH WIIH
KpaeBeauecKuil My3eil).

Tema 3. Opranu3mbl U OKpY:KaK0IIAas cpeaa.

DKOJIOTMSl KaK HaykKa. 3aJadyd U pas3lelbl 3KOJIOTMH. MEeTOoIbl 3KOJIOrMYEeCKUX
HCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHas,  Ha3eMHO-BO3JyIIHAas, IMOYBEHHas,
BHYTpUOpPraHU3MEHHas!.

Okonornyeckue (akropel. Knaccudukanus skonorudyeckux (pakTopoB: aOHMOTHYECKHUE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TEMIIEparypa, BIAKHOCTb. DoTonmepuoausm.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO a0noTHYeCKUX (akTopoB. bruoigornueckre puTMsl.

buotnueckne Qakropel. Buabpl OHOTHYECKUX  B3aUMOJEWUCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyalnn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU NOmyssiiud. OCHOBHBIE IIOKA3aTENIM MOMYJISALUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOIYJISIUY U €€ peryJsiusl.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.

Tabnuie! u cxemsl: kapta «[Ipuponnbie 30Hb1 3eMiun», «Cpenibl 0OUTaHUS OPTraHU3MOBY,
«®Dotonepnoguzm», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALNN
uHpy30opun-Tyhenpkny», «llumessie nenmny.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabora Ne 3. «Mopdoorudeckre 0cOOCHHOCTH PAaCTeHU U3 Pa3HbIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

ITpakTuyeckas padora Ne 2. «Iloacd€r IIIOTHOCTH MOMYJISAUN pa3HbIX BUOB PACTCHUI».

Tema 4. Coo01ecTBa U 3K0JI0rHYeCKHEe CHCTEMbI.




CoobOmectBO  opranu3MoB —  OwomneHo3. CTpykTypbl  OuWoOIleHO3a:  BHUOBasd,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonarue o6 skocuctemMe U OUOreolEHO3E.
QOyHKIMOHATBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, pPEIyLCHTBHI.
KpyroBopot BemiecTB U MOTOK 3HEPrUM B 3IKOocHcTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPaMHAbL: TMPOMYKIUHU, YUCIEHHOCTH, Ouomaccel. (CBoicTBa
HKOCHUCTEM: YCTOMUMBOCTh, CAMOpETyJIsius, pazutue. Cykieccus.

[Ipupoanbie 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOINOTreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUYEHUE arpOIKOCHCTEM U yPOOIKOCUCTEM.

buopasnoobpasue kak pakTop yctouuBocTu 3KocucteM. CoxpaHeHHe OHOIOrHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. W. Bepraackoro o omochepe. I'panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo u ero Qgynkuuu. OcobeHHOCTH OMOC(hEphl Kak TI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKHE IMKIBI 3JIEMEHTOB (Yriiepoja, a3zoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3emin. AHTponoreHHbie n3MeHeHus B onocdepe. [ modanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpupoIbl U yenoBeuecTBa. CoxpaHeHue OnopazHooOpa3usi Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOTO YNPABJICHHS MPUPOIHBIMU PeCypcaMu U HX
UCIOJIb30BaHue. JlocTrykeHust OMONIOrMM U OXpaHa MPUPOAbI.

JdemoHcTpanum:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabauiet u cxembl: «Ilumessie nenny», «bruoIeHO3: cocTaB U CTPyKTypay, «IIpupoaHbie
cooOmecTBa», «llemu mnuTanusa», «Oxonorudeckas nupamuaa», «buocdepa u yenoBex»,
«IKOoCcHCTEMA UPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMa XBOMHOTO jiecay, «bnolieHo3 BoioéMay,
«ArpoueHos», «l[IpumepHble aHTpONOreHHbIE BO3ACUCTBUS Ha MpUPOAY», «BaxHeliue
UCTOYHUKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DaxkTopel gerpagaunu  nouB», «llapHukoBbli  3PdexT», «DakTOpHI
PalMOaKTUBHOTO 3arpsi3HeHus: 6uocdeprl», «O01Ias cTpykTypa ouocheps», «PacrnpoctpaneHue
KU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3ora B mpupojie».

O06opyioBaHMe: MOJIENb-ANTITHKAIIHS «Tunmunbie OHMOIICHO3bIY, repoapmii
«PactutenpHble  coobmiecTBa»,  Kkoyiekuuu — «buonenos», «Bpemurtenu — BakHeHmmMx
CENIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuil ¥ KOJUIGKIIMM pAcCTeHUH U  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IrpynnaM ojaHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparum, N300pakeHNsI OXPAHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.

I11. IInanupyemsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

B cTpyKType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS Ipeamera «bUOJIOrus» BbIIEIECHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAaHME OOYyYaloIIMMMCS  POCCHMCKOW  IpayKAaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIu4Yue MOTHBaAIlUU K 06yqumo 6I/IOJ'IOFI/II/I, EJICHAIpPaBJICHHOC pPa3sBUTHC BHYTPCHHUX
yOexXIeHUH JIMYHOCTH Ha OCHOBE KJIHOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN pa3BUTHS
OHMOJOTHYECKOIr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00y4aloIInXCsl PyKOBOACTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, MPUCYLIUMH CHUCTEME OHOJOTHMYECKOTO
o0pa3oBaHus, HAIMYKE KOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTH LI€TU U CTPOUTH
JKU3HEHHBIC IIJIaHBI.



JInuHOCTHBIE PE3yNbTaThl OCBOEHUS npeamera «buojorus» AOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHTATEIHHON JEATEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHsS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0 U TpaJulUsM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpee.

JInuHOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOro npeaMera « buonorus» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0yYaroIUXCsi PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlii, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHUM, COOTBETCTBYIOIIMX TPAJULMUOHHBIM  LEHHOCTSM POCCHUUCKOrO  0O0IlecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMbITA JAEIATEIbHOCTU B IPOLIECCE Peaau3alli OCHOBHBIX
HarpaBJIeHUN BOCITUTATEIHHOMN JIeATEeITLHOCTH, B TOM quCIie B YacTH:

1) rpaskaIaHCKOro BOCIIUTAHMUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK  OOYyYaroOmerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)XEHUE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JCSITEILHOCTH MIPH CO3/IAHUM YUCOHBIX MMPOCKTOB,
pelIeHnr yueOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO 110 OTHOMICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YYHTBIBAaTh B CBOMX JICWCTBHUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU YyOEKICHUAMHU, KYJIbTYPHBIMH IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOI'O BBIMOJTHEHUS YUEOHBIX,
MO3HABATENIBHBIX U UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COMIEPIKAHNUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTb POCCUMCKOMN TpakIaHCKOW MAEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuMHON, TOpAOCTH 3a CBOM Kpal, CBOIO
Ponuny, CBOI SI3BIK U KyJIBTYPY, MPOILIOE M HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAMI0 W MaMSITHUKAM IPUPOJIBI,
JTOCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCHUCKUX YUYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

unenHas yoexaEHHOCTh, TOTOBHOCTh K CIIyKEHUIO0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE JYXOBHBIX LIEHHOCTEH pOCCUICKOT0 HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MTOBEICHHSI;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHWeE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOM *U3HU B COOTBETCTBUHU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS



ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

[MOHUMAaHHE SMOLMOHAIIBHOIO BO3ACHCTBUS AKUBOM IPUPOABI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KaueCTBA TBOPYECKOM JINUHOCTH;

5) puzuveckoro  BocnuTaHus, (OPMHPOBAHHS  KYJbTYPHl  310POBbS MW
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHMMAaHKE U peau3aiys 37JJ0pOBOro 1 6€301macHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
coOI0ZIeHre TUTUEHUYECKUX MPaBUJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perynsipHass (u3nueckas aKTUBHOCTH), OEPEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

[IOHMMAaHUE LEHHOCTU IpaBWJI MHIMBUIYaJbHOIO M KOJUIEKTMBHOIO O€30IacHOI0
MOBEJICHUS B CUTyalUsIX, YTPOXKAOIIUX 3J0OPOBbIO U )KU3HU JIFOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YMOTPEOJICHUS aJIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K  AKTUBHOM  JEATENBHOCTH  TEXHOJIOTMYECKOM M COLMAIBHOMN
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUILIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBINOJHSATDH
TaKyIO JeSITeIbHOCTD;

MHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesSTeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHEII BEIOOp OyayIIei mpodeccun U peaan30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSIKEHUH BCEM
YKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUSI:

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyLIECTBOBaHUS;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KYJIbTYphl: NPUOOpPETEHHE ONbITAa IJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUN I OKPYXKAIOLIEH Cpenbl;

OCO3HaHHUE T1100aTbHOI0 XapaKkTepa dKOJIOTMUYECKUX IPo0ieM U MyTel X pPeleHUs;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU N3YYEHUN OMOJIOTUH 3HAHUS U YMEHHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0/IEHNE
IIPaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHochepsl);

AaKTUBHOE HEINPUATHE ACWCTBUM, MPUHOCSIIMX BpEA OKpYXKaroLleW NMPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHUE IMOCIEICTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYME€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJIOTMYECKON KYyJIbTYpbl, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsS pYyKOBOJICTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHMKaTUBHOW M COLMAIBbHON IPaKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M  OOIECTBEHHOM TMpakTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENLCKOM KyJIbTYPBhI KaK CPe/ICTBa B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHUE Cleuu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYIKaIoIeM
MUpE Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEeM COXPaHEHHs IPUPOTHOTO PABHOBECHS;



yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU AJISl COBPEMEHHOM LMBUIIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHA pPasBUTHA MCIULIHUHBI, CO3AAaHUC TICPCIICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IIOMCKA IyTeH BbIX0Ja U3 IN100aIbHBIX
HKOJIOTHYECKUX MPOoOIIeM U 0OecriedeHus Nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO MPUPOIHBIX PECYpPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B TIOJTYYCHUH OMOJOTUYECKUX 3HAHUU B IEJISAX MMOBBIIICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOW YacTH (DyHKIMOHAJIbHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi pu u3y4eHun OUOJIOTHH;

IIOHMMaHHE CYIIHOCTH METO/OB IO3HAHUS, HCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCHOJIB30BaTh IMOJyyaeMble 3HAHUS I aHaIW3a W OOBACHEHHs SBICHUUN
OKpY’KalOLIero MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHUe JeilaTb OO0OCHOBAaHHBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOIIMUXCA HdaHHBIX C LCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHUEC IICHHOCTHU Haquoﬁ ACATCIIBHOCTU, TOTOBHOCTL OCYHICCTBJIATL NPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESATEIbHOCTh HUHUBHUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUU C IKMU3HEHHBIMU
HOTPEOHOCTSAMHU.

MertanpeamerpHbie pe3yabTaThl

OBJajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH NO3HABATEIbHBIMHU eCTBUSIMM:

1) 6a30BblIe JOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3HpPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBILUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IlIEeHHUs1), PacKpPbIBATh CMBICI OMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITUSIMH);

OTpeAENATh LN JeATeIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUAX, (OPMYIMPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENCTBA Ul NPEACTABIEHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3Yy4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUMM Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX UCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMBI C yUETOM aHaIM3a UMEIOIINUXCS MaTepUaJIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€STENbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OLICHMBATh PUCKU TOCIEACTBUN JEATENBHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIBLCKHE TeHCTBUS:

BJIa/IETh HAaBbIKAMU Y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHOW AESITeNbHOCTH, HAaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelleHus: MPaKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;



WCIOJIb30BaTh Pa3MYHbIE BHJbI JEATENILHOCTH IO IOJIyYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpEeTalny, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYaIMsIX, B TOM YHUCIE TpPU
CO3IaHUU YYE€OHBIX U COI[MAIbHBIX TPOEKTOB;

(bopMHUpOBATh HAYYHBIH TUI MBIIIICHUS, BIaJETh HAYYHON TEPMHHOJIOTUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTHh W (POPMYITUPOBATH COOCTBEHHBIC 33J]aud B OOpa30BATEIBHON AEATEIHLHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTYaJIM3HpOBATh 3a7ady, BBIIBUTATh
TUIO0TE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napamMeTpsl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TMOJYyUYEHHBbIE B XOJAE pEUICHHs] 3aJaud pe3yJIbTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK TEPEHOca CPEICTB U CHOCOOOB JCHCTBHS B
po(hecCHOHATBHYIO Cpeay;

YMETh TEPEHOCHTh 3HAHWS B T[IO3HABATEIbHYI0 W MPAKTHYECKYI0  00JacTh
KU3ZHEJEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIBUTATh HOBBIE WJEU, MpeAsiaraTb OPUTHHAIBHBIC MOJIXOAbl U PEILICHHsS, CTaBHUTh
npoOJIeMBI B 33]]a4H, JIOITYCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) paGora ¢ unopmaunmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIuu (TekcTte yueOHOTO mocoous,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIOTUYECKUX CIOBApSAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (opM
MPEJICTaBICHUS, KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyaHpOBaTh 3ampOChl M TPUMEHSTH pa3IMYHBbIE METOABI IMPH TOUCKE U OTOOpe
Ouonoruueckoi nHGOpMaIuu, HEOOXOIUMOI1 JIJ1s BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MpHOOpETaTh OMBIT UCIOJIB30BaHUS WHPOPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY AKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaNbHYIO (OpMYy TMpEeACTaBlIEHUs OHOJIOTHYECKON
uH(popMalnu (cxembl, TpaduKH, JHarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

HCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpEIACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJIETh HAaBBIKAMH pPACIIO3HABAaHMA W 3aIlIUTHl WHPOpPMaNWH, HWHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJiaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6Ouenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cdepax )KU3HM, aKTUBHO YYacTBOBATh B JHAJIOTE
WIN JIUCKYCCHUU TI0 CYIIECTBY 00CYyXTaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BBICKa3bIBATh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoil 3a/a4d, YYWUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JHAJIOTa UIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIC CpEACTBa OOIICHWS, NMOHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTyalluid, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHHUS U B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUs
NIPYTUX JIOCH, TPOSIBIISATh YBAKUTEIHHOE OTHOIICHNE K COOECETHUKY W B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:



MOHUMAaTh U MCIIOJb30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHIMBUAYaIbHON pabOTHI MPU
peleHnH OMONIOTUYECKOH MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

NPUHUMATh LEJIM COBMECTHOH JeATeIbHOCTH, OpPTaHMW30BBIBATH U KOOPIMHHUPOBATH
JeMcTBUSA 110 €€ JOCTHXKEHUIO: COCTABIIATH IUIAH JEUCTBUH, PaCIpeesaTh POIM C y4ETOM MHEHHH
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOW PadOTHI;

OLIEHUBATh KaueCTBO CBOET0O BKJIA/la U KAXJIOTO0 yYaCTHUKA KOMaH/bl B OOILUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/Ularath HOBBIE MPOEKTHI, OLEHUBATh HJEU C MO3UIMHU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLECTBIIATh IO3UTHBHOE CTPAaTErMYeCKOe IIOBEJEHHE B Ppa3IMUYHBIX CUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

OniajieHNe YHHBEPCAJIbHBIMH PeryJIsiTHBHBIMH e CTBUAMU:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS NPOOJEM M UX pelleHus B
KU3HEHHBIX U YYCOHBIX CUTYaIHsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JNEHCTBUSAX M IMOCTYNKAaxX MO OTHOIIEHHIO K XKMBOH NPUPOJE, CBOEMY 3/J0POBBIO U 370POBBIO
OKPY’KaIOLIHX;

CaMOCTOSITENTLHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATEIBHOCTD, BBIBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BATENbHOM JESATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

CaMOCTOSITEJIHO COCTaBJISATh IUIAH PELICHUs TPOOJIEMbI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpsATh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO IIMPOKON 3Py UMK B Pa3HBIX 00JIACTSIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBBHI B JIESATEIHLHOCTh, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIQJICTh HaBBIKAMH MTO3HABATEIBHON peIIEeKCHU KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUN
U MBICIIUTENIBHBIX POIIECCOB, UX PE3yJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUTSL OLIGHKY CUTYAaIlld, BBIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEHICHUS 0 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHX IPH aHAIN3€E PE3YIbTATOB JEATEIHLHOCTH,

3) npuHATHE CeOSl U IPYTHX:

MIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTAaTOB JAESITEIbHOCTH;

MIPHU3HABATH CBOE MPABO W MPABO JPYTUX Ha OIIHOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYroro 4eJ0BeKa.

IIpenmeTHble pe3yJIbTaThl

[IpenMeTrHble  pe3ynbTaThl OCBOEHHA ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIi OMOJIOTHM B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U



Hay4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouonoruu, QyHKIIMOHAILHOW TPAaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEPKAHNE OMOJIOrMUECKIX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opraamu3M, MeTabom3M (0OMEeH BEIIECTB U MPEBPAIICHUE SHEPTUH ), TOMEOCTa3 (CaMOPETYJISIIHS ),
YPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIpPOM3BEAEHHE  (pEempoayKLus),
HACJIE/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWMOJIOTMYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJlbHas J0rMa MOJIEKYJIApHOH Owmonoruun), 3akousl (I'. Mengensi, T.Moprana, H.
W. BaBuioa) u yueHus (0 LIEHTPpax MHOr00Opa3us 1 MPOUCX0KICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuioBa), onpeAessTh TPaHULIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOI'O MO3HAaHMUs B OMOJOIMM: HAOJIIOJEHUE U OIMCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXJIY HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHH U 3aKOHOB, YMEHHE J€JIaTh BIBO/bI HA OCHOBAHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYHIECTBEHHBIC NMPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT W JyKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meil03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, UHIUBHUYaIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE MPUMEHSATh M0Jy4YeHHbIE 3HaHUS JUIsl O0ObSICHEHUS! OMOJIOIMUYECKUX MPOLIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C MBI 00ECTICYeHUS
0€30IaCHOCTH CBOETO 3J0POBbS M 3JI0POBbsI OKPY)KAIOLIUX JIOJCH, COOJIIOJEHHUS HOpPM
IPaMOTHOIO IIOBEAECHUS B OKpY)KAIOIIEH HPUPOJHON cpele, MOHMMaHUE HEOOXOAUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IPUPO/IONOIB30BAHUS;

YMEHHUE pelIaTh >JIEMEHTAapHble TIE€HETUYECKHE 3aJaud Ha MOHO- M JAUrHOpHIHOE
CKpeIllMBaHUE, CIEIUIEHHOE HACIEI0BAHNE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIMBaHUs
JUIs IpeJICKa3aHMsl HaclleZI0BaHUs! IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JJAOOPATOPHBIE U MpaKTUYECKUEe pabOThl, COOI0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OIEHHBATh M WHTEPIPETHPOBATH MHMOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHBIX HCTOYHMKOB (CpeacTBa
MaccoBOW MH(MOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IUCbMEHHBIE M YCTHBIE COOOIEHHUs, 00001as
Ouosorndyeckyro HMHGPOPMALMIO W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHSTUMHBIN anmapaT OMOJIOTHH.

IV. TemaTudeckoe niaHUpPOBaHHe U3yUeHHs yueOHOro npeamera «buoaorus»
10 knacc. | yac B Henento. Beero 34 yaca.
Ne ypoxka Tema ypoka Kon-Bo DnexTpoHHBIE (ITUPPOBLIE)
JacoB 00pa3oBaTeIIbHBIC PECYPCHI
BuoJsiorusi — kak Hayka 2
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a

2 Mertoapsl O3HAHUS KUBOU PUPOJIBIL.
[pakTrndeckas padora Ne 1
«Vcrionp30BaHKE pa3IUYHBIX METOJOB
TP N3YYEHUH OHOJOTHYECKIX OOBEKTOBY

1 https://m.edsoo.ru/863e6122

7KuBble cucTeMbl 1 MX OPraHu3aums 1

3 buonornueckue CUCTEMBI, ITPOUECCCHI U UX 1 https://m.EdSOO.rU/863e6564
N3YyUYCHHC



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

XUMHYECKHI COCTAB U CTPOCHUE

KJIETKH 8
4 XuMHUYECKHI COCTaB KieTku. Boaa u https://m.edso0.ru/863e674e
MHHEPAIbLHBIE COJTH
5 Benxu. Cocras u cTpoeHue OEIKOB https://m.eds00.ru/863e6b72
6 depMeHTHI — OHOJIOTHYECKHE https://m.eds00.ru/863e6b72
katanu3aTopbl. Jlaboparopras padota Ne 1
«3yueHne KaTaIUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEPE aMUIIA3HI WITH
KaTaJasbl)»
7 Vrnesonsl. JIunuasl https://m.edso00.ru/863e6870
8 HyknenHoBbie kuciotel. ATD https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI M3YUCHUS KICTKH. https://m.eds00.ru/863e6e88
Kierounast reopust
10 KiteTka Kak 1e710CTHas )KUBasi CHCTEMA
11 CtpoeHue 3yKapHOTHIECKON KICTKH. https://m.edso0.ru/863e6ff0
Jlaboparopnast pabora Ne 2 «3yuenune https://m.edso0.ru/863e716¢
CTPOCHHUS KIIETOK PACTEHUIA, JKHBOTHBIX,
rpuOOB 1 OaKTEpHUH IO MUKPOCKOIIOM Ha
TOTOBBIX MHUKPOIIpENapaTax u ux
OITUCAHKE
Ku3zHeneATeIbHOCTDb KJIETKHU 6
12 OOMEH BEHIECTB WK META00IN3M 1 https://m.eds00.ru/863e766¢
13 dorocrHTE3. XeMOCHHTE3 1 https://m.edso00.ru/863e7c98
14 DHepreTUuecKuii 00MeH 1 https://m.edso0.ru/863e7aae
15 JKuzHeHHBIN MK KIeTKH. JleneHne 1 https://m.edso0.ru/863e7dc4
kIeTku. Muto3s. JlabopaTopHas padota Ne
3 «Habmronenne MUTO3a B KIeTKax
KOHYHKa KOPEIIKa JIyKa Ha TOTOBBIX
MHKPOIPENapaTax»
16 BuocunTe3 Genka. Peakiust MaTpu4HOrO 1 https://m.eds00.ru/863e796e
CHHTE32a
17 Tpancsiiys — OuocuHTe3 Oeka 1 https://m.eds00.ru/863e796e
Pa3mHokeHHe U HHAMBUIYAJIbHOE 5
pa3BUTHE OPTaHU3MOB
18 HeksierouHblie (hOpMbI )KU3HU — BUPYCHI 1 https://m.eds00.ru/863e7540
19 DopMbI pa3MHOKEHHsI OPraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 1 https://m.edsoo.ru/863e7f4a
21 O6pa3oBaHue U Pa3BUTHE TOJOBBIX KIETOK. 1 https://m.eds00.ru/863e81b6
OmnonotBopenue. JlabopaTopHas padoTa
Ne 4 «M3yueHue cTpoeHus MOJTOBBIX
KJIETOK Ha TOTOBBIX MUKDPOIPENapaTaxy
22 WHmBHyaIbHOE Pa3BUTHE OPTaHU3MOB 1 https://m.edso0.ru/863e8436
HacjieacTBeHHOCTb M H3MEHYMBOCTH 5
OpPraHu3MoB
23 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U 1 https://m.edso00.ru/863e86f2
U3MEHYNBOCTH
24 3aKOHOMEPHOCTHU HaCIIEAOBaHUS 1 https://m.eds00.ru/863e8878
NPU3HAKOB. MOHOTHOPHIHOE
CKpEIIUBAHUE
25 JuruOpuaHOe CKpeIuBanue. 3aKoH 1 https://m.eds00.ru/863e89a4

HC3aBUCHUMOI'0 HACJICAOBAHNMS IPU3HAKOB



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CrerieHHOE HacIeIOBaHNE IPU3HAKOB.
JlaGoparopnast pabota Ne 5 «3yuenne
pe3yAbTaTOB MOHOTHOPHUIHOTO H
JUTHOPUTHOTO CKPEIINBAHUS Y
Jp030(HIIBI Ha TOTOBBIX
MHKpOIperapaTax»

https://m.edso00.ru/863e8c60

27

I'enetnka nojna. Hacnemopanue IMPU3HAKOB,
CHCIINICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

28

M3MeHYUBOCTS. Henacnencreennas
M3MEeHYNBOCTE. JlabopaTopHas padota Ne 6.
N3yuenue MOJU(PHUKAITMOHHOM
WU3MEHYNBOCTH, [IOCTPOEHUE
BApUALMOHHOTO psda W BapHUALMOHHON
KPUBOW»

https://m.edsoo.ru/863e8efe

29

HacnenctBennas M3MEHYHBOCTb.
Jlaboparophas padota Ne 7. « AHanm3
MyTalui y Apo30(riTbl Ha TOTOBBIX
MUKPONpEnapaTaxy

https://m.edsoo.ru/863e8efe

30

I'enetuka dejoBeka

https://m.edsoo.ru/863e8d78

31

PeseprHblii ypok. O000IIEHKE TI0 TEME
«HacneacTBeHHOCTh U M3MEHYMBOCTh
OpPraHUu3MOB)

Cejeknus OpraHu3MoOB, OCHOBBI
OMOTEXHOJOrHH

32

Cenexius Kak HayKa ¥ TIpoIiecc

https://m.edsoo.ru/863e9214

33

Mertoapl U AOCTUKEHUS CENEKIIUU
pacTeHl ¥ )KUBOTHBIX

https://m.edsoo.ru/863e9214

34

buotexHosorus kak oTpacib
MIPOU3BOJICTBA

https://m.edso0.ru/863e9336

TemaTnueckoe NIaHMPOBaHUeE U3ydyeHHs yueOHOro npeamera «buosorus»
11 knacc. 1 yac B Hexemnro. Beero 34 yaca.

Ne ypoka

Tema ypoka

Koa-Bo
4acoB

DnexTpoHHBIE (IIUPPOBLIC)
00pa3oBaTesIbHbIE PECYPCHI

IBOJIOLMOHHAS OMOJIOTUA

9

DBOJIONMS M METO/IbI €€ U3YUEHUS

https://m.edsoo.ru/863ea20e

HcTopus pa3BuTHS NpeAcTaBiIeHUu 00
HBOJIFOLIUU

https://m.edso00.ru/863e9570

MHUKPO3BOTIOLHS

1
1
1

https://m.edso00.ru/863e9cle

[Tomynsus kak 3JeMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIHH.
JlaGopatopHas pabora Ne 1
«CpaBHeHHE BUIOB 10
MOP(OJIOTHUECKOMY KPUTEPHUIO)

https://m.edso00.ru/863e99c6

JIBroky1ue cuibl (3JIeMeHTapHbIe
(bakTOpbI) IBOJIIOLMU

https://m.edso0.ru/863e9da4

EctecTBeHHbI 0TOOp 1 €ro GopMbl

https://m.edso00.ru/863e9ed0

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlaboparopHas
pabota No 2 «Onmcanue

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

pUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOT'O XapaKkTepay

HamnpagiieHus 1 nyTu Makpo3BOJIIOLUT

https://m.edso0.ru/863e9cle

HeobOpaTtumocTs 3BOMIONINN

Bo3HukHOBeHME ¥ Pa3BUTHE KU3HU
Ha 3emiie

10

HcTopus >xu3HU Ha 3emMiie U METO/BI €€
U3y4EHUs

11

['unoTte3sl NPOUCXOKACHUS )KU3HU Ha
3emiie

https://m.edsoo.ru/863ea5a6

12

PazButue xxu3Hu Ha 3eMIie 1o 3pam U
nepuoaam

https://m.edsoo.ru/863ea6be

13

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
PacTUTEIBHOTO U )KMBOTHOT'O MHPA.
[Tpaktuyeckas padora Ne 1 «M3y4yenune
HCKOIIaEMBIX OCTaTKOB PACTECHUH U
JKUBOTHBIX B KOJUICKIIMSIX)

https://m.edsoo.ru/863ea8bc

14

CoBpemeHHast cucTeMa OpraHuYeCcKOro
Mupa

https://m.edsoo.ru/863ea48e

15

DBOJIIOIHS YeJIOBEKA (AHTPOIIOTEHE3)

https://m.edso0.ru/863eac2c

16

JBuxyuiue cuibl (hakTopsbl)
AHTPOIIOTEHE3a

https://m.edsoo.ru/863ead44

17

OCHOBHBIC CTaJuu 5BOJOIHH YCJIIOBCKA

18

YenoBeueckue pachbl U IIPUPOJHBIC
azarTainmy 4€JI0OBCKa

https://m.edsoo.ru/863eaea?

19

PesepBublil ypok. O6001IEHHE TIO TEME
«Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emiiey»

OprasusMbl 4 OKpPY Kaloias cpeaa

20

DKOJIOTHs KaK HayKa

21

Cpenpl oOUTaHUS U HKOJOTUYECKUE
bakTopsl

https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpaxkTopsl.
JlaGopaTtopHnast pabota No 3.
«Mopponoruueckrue 0COOEHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTaAHHSY.
JlaGopatopHas pabota Ne 4. «Bausiaue
CBETa Ha POCT M Pa3BUTHE YEPECHKOB
KOJIeyCay

https://m.edsoo.ru/863eb10e

23

buoTtnueckue hakTopsl

https://m.edso00.ru/863eb348

24

DKOJIOTUYECKUE XaPAKTEPUCTUKHU
nonysun. [Ipakrruaeckas padota Ne 2
«IToncy€T mIOTHOCTH NOMYJISIIUI
pa3HbIX BUJOB PACTEHUI»

Cool1recTBa U IKOJIOrHYEeCKHEe
CUCTEMBI

25

Coo011ecTBa OpraHu3MOB — OHOIEHO3

https://m.edso0.ru/863eb46a

26

DKOJIOTHYeCKHE CUCTEMBI
(9KOCUCTEMBI)

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

27  |OcHOBHBIE MMOKA3aTEIU YKOCUCTEMBI. 1 https://m.edsoo.ru/863eb5fa
Dxonorunueckue nupamuasl. CBOMCTBA
skocucteM. Cykueccust

28 [TpupoHbIE 3KOCUCTEMBI 1

29 AHTpPOIOT€HHBIE YKOCUCTEMBI 1

30 |bumocdepa — rimobanbHas 3KOCHCTEMA 1 https://m.edsoo0.ru/863ebb5e
3emin

31 [3aKOHOMEPHOCTH CYHICCTBOBAHHS 1 https://m.edsoo0.ru/863ebd16
o6rocdepsl

32 YenoseuecTBo B Onocdepe 3emian 1

33  [CocyrecTBoBaHue MPUPOIBI U 1 https://m.edsoo.ru/863ebale
4eJI0BEYCCTBA

34 PesepBHbIit ypok. O000IIEHNE TEMBI 1
«Coo01miecTBa 1 9KOJIOTUIECKHE
CHCTEMBD)

V. Y4eOHo-MeTOoAMYECKOE 0OOecnieueHHe 00Pa30BaTeJLHOIO0 Mpouecca

yueOHuk «buonorus. OGmas 6uonorus. bazoselii yposens. 10 kinace» B. WM. Cuornasos,
. B. Aradonosa, E. T. 3axaposaM.: [Ipoda 20203.
yueOHuk «buonorus. O0mas 6nonorus. bazoseiii yposens.11 kiace» B. U. Cuornasos,
. B. Aradonosa, E. T. 3axaposaM.: [Ipocda 20203
DJEeKTPOHHBIE PECYPCHI
bubanorexa L{OK https://m.edsoo.ru/7f417af8
VI.  MarepuajabHo-TeXHHUYeCKOe odecrieueHre 00pa3oBaTeIbHOI0 Npolecca

Tabmuupl: Ctpoenue u GpyHkuu aunugos. Ctpoenue u GyHKIMK yriesoaoB. CTpoeHue u
(GYHKIIMN HYKJIEMHOBBIX KHCIIOT. MeTabonu3m. Bupycsl. OOMeH BemiecTB U s3Hepruu. CUHTE3
6enka. Tunsl mutanus. Ctpoenue sxocucteMbl. Ctpoenne [JHK. Ctpoenue u ypoBHU
opranusainuu Oenka. ®otocunre3. CtpoeHue u PyHKIUU OesKOB. THIBI pa3MHOXKEHUS
opranu3MoB. Llenu nutanus. Cykueccus - caMopa3BUTHE IPUPOTHOTO cooliiecTBa. I'eneTnueckuit
koA. [lenenue knetku. CTpoeHue KUBOTHOM M paCTUTENbHON KileTKU. bakrepun. MuTos.
®otocunte3. ATD. Cpena oburanus. Tunsl nuranust. CTpoeHue s3KocucTeMbl. buotnueckue
B3aumoieiicTBus. [lenu nmutanus. CyKieccHs - caMOpa3BUTHE MPUPOIHOTO cooOIiecTBa. [ TaBHbIE
HanpasJieHUs 3Boronnu. OunoreHeTnuecKkoe 1epeBo KUBOTHBIX. PUIIOTEHETHYECKOE AEPEBO
pacrenuii. buocdepa. Cpensi )ku3Hu. MHOr0OOpa3ue KUBBIX OPTaHU3MOB.

Junamuyeckne moaean: OCHOBHbIE reHETHUECKHE 3aKOHEBI. [Iepekpect xpomocom. CtpoeHue
KJeTKu. Ponb siapa B perynsuuu pa3BuTHs opranuzMa. buocunres Oenka. PasHooOpasue kieTok
KHUBBIX OpraHn3MoB. ['eHeTuka rpynn kposu. HacnenoBanue pesyc gakropa. TunuuHsie
OuoreHo3bl. B3anMoeiiCcTBYS B MPUPOIHBIX COO0IIEeCTBaX. BUOTEHHBIN KPYTrOBOPOT yTiepoa.
buorennslit kpyroBopot a3ora. OCHOBHBIE HarpaBieHus 3Bomonrud. CUMOHOTHYECKAst TEOPHUS.
Otanbl pa3BUTHS OpraHoOB U ux cucteM. buocdepa u yenosex.

MyJaistzku: "'oMosiorn4Hble opranbl M03BOHOYHBIX. PyauMenTsl. Habop naneoHTonormaeckux
HaxooK «[IpoucxoxaeHne yenoBeKay.

JlabopaTopHoe oOopynoBanme: HaOopel Mukpomaboparopuii. MHUKPOCKONBI  CBETOBBIE.
Muxkpockon snexktpudeckuil. HabGopel mukpomnpenapaToB mo oOmiel OHOJOTHM, aHATOMUU
4eJoBeKa, 300J0THH, OoraHumke. Muxpockorn uuppoBoil. Becbl anextponusie. Tepmomerp
1ab0opaTOpHBIT

Cetb UHTEPHET

TeneBuzop

Knaccnas nocka


https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/7f417af8

Jluct BHecenust n3mMenenuii. 10 A kiacc.

CornacoBanue
Kon-Bo [Ipuunna
Hara Howmepa ypoxkos, . c
No CKOPPEKTH W3MEHEHUM [Tonnuce
BHECEHUS B yem cocTosT nuzmMenenus KOTOpbIe ObLITU 3aMeCTUTENIEM
/1 . | POBaHHBIX No mpukasa, nara YUUTEIS
W3MEHEHUH WHTETPUPOBAHBI JTUPEKTOPA MO
YPOKOB €ro u3JaHus VBP
1

22




Jluct BHecenus m3menenmii. 11 A kiacc.

CornacoBanue
Kon-Bo [Ipuunna
Hara Howmepa ypoxkos, . c
No CKOPPEKTH W3MEHEHUM [Tonnuce
BHECEHUS B yem cocTosT nuzmMenenus KOTOpbIe ObLITU 3aMeCTUTENIEM
/1 . | POBaHHBIX No mpukasa, nara YUUTEIS
W3MEHEHUH WHTETPUPOBAHBI JTUPEKTOPA MO
YPOKOB €ro u3JaHus VBP
1

23
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