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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakyKe MOJI0KEHUS O CIeIUpUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOW TPUPOJBI U OOECreyeHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 00IIel cTpateruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU y4eOHOT0 MpeMeTa
«buonorus», onpenensier o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTh
M3Y4YEHUs] YUEOHOr0o MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsA3€H, JIOTMKH 0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHLHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABJIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XM3HM M OEpPEKHBIM OTHOIIECHHUEM K OKpYKAIOUIeH MPUPOIHOU cpere.
[TosTOMy Hapsy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCETHEBHOM KU3HU JUIsl PEIICHUS TPUKIIAIHBIX 33724, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKa, MEIUKO-
TeHEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH 11e1eCO00pa3HOTo
MOBEJCHUSI B OKpYKarolel MPUPOIHON cpelie, aHaau3a BIUSHUS XO35HCTBEHHON
JIEATEIIbHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOJHBIX U MUCKYCCTBEHHBIX HKOCHUCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMSI



OJIHOM M3 aKTyaJbHBIX 3a]a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer GopMupoBaHue y oOydarouuxcsi COCOOHOCTU aJanTUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)XXHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacldpseT U 000OUIaeT 3HAHUSA O KUBOW mpupone, €&
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/JIC
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLHMAIM3aLUU
oOyuaronuxcs. M3ydenue 6mosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GU3UKU, XUMUU U
reorpaguu. Ha3paHHble TOJIOKEHUS O NpeIHa3HAYEHUW Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IO
OHoJOTHH.

OT60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYPOCOOOPA3HOrO TMOJX0Jld, B COOTBETCTBUH C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPaKTUYECKOM aesitenbHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM 71l pOpMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  TyYMaHH3AIUU
OMOJIOrHYecKOro o0Opa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasue OpraHM4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



enp um3ydenuss ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOro paHra © IPUOOpETCHUE YMEHHI
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JICMCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTmxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
ypOBHE 00€CTIIEUMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHUE OOYYAIONIUMUCS CUCTEMbl 3HAHUW O OHUOJOTUYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uh M OCOOEHHOCTSX YKHUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHW3aIliH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEH B IpOIECCe aHalM3a JAHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJACH M TOAXOJOB K HM3YUYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIliu;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa KUBOM TIPUPOJIbI HA OCHOBAHUH 3HAHUHU M OTIBITA, TIOJYYCHHBIX ITPH U3YICHUN
OMO0JIOTHH;

dbopmupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpazoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHON 001acTh « EcTeCTBEeHHO-HAYYHBIE TIPEAMETHD.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Heento), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Poub 6uonorun B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTo/bl T03HaHUs KUBOM IpUPOIbl (HaOMI0I€HNE, SKCIIEPUMEHT, ONMCAHNUE,
U3MEpEHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsi: Y. lapsuHn, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmunp! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBD).

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI 1 MX OPraHU3ALUS.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ounosorun. Otinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKOI MPUPOIbI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISILIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALNH
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb Mojiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKUN COCTAaB KIIETKU. XHUMHUUYECKHE DJIEMEHTHI: MaKPOIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KkieTke. llomnepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TE€pBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
¢byHKIIUN OETIKOB.



depmeHTHI — OMoJIoTUYecKre KaTanu3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pu003a U Je30KCUpu003a), Tucaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpBI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u pyukiuu JJHK. Ctpoenune u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka xak nenoctHas xupast cuctema. O01ue npu3Haky KIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JIHK kak renermueckuii ammapar, cucrema
CUHTEe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHwue
AYKApPUOTHYECKON KJIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >XUBOTHOU W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapar [Monbmxu,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKY OPraHOUIOB KJIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JiouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Jwnarpammel: «Pacnipenenenne XuMUYECKUX 2JIEMEHTOB B HEKUBOU IIPUPOJIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes 0enka», «CTpoeHrne MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaIUTUYECKOW AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHas pabGota No 2. «/3ydyeHwe CTpOeHHs KIETOK pacTEHUH,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poibk hepMeHTOB B
oOMeHe BeIleCTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTruecknii oOMeH B KjeTke. PacimernieHue BeecTB, BBIJCICHHE H
aKKyMYJIMPOBAHHUE PHEPTUHU B KJIETKE. DTarbl YHEPTeTUUECKOro ooOMeHa. [ ukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M KMU3HEHHOTO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJesb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTosiOrMYECKHE OCHOBBI Pa3sMHOKEHUS U  WHJIUBUIYAJIbHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemast rubesnb KJISTKH — aromTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHU3MOB, €r0 3HAYECHUE [T CEJICKIIUU.

[TooBoE pazMHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meito3. Cranuu Mmeiio3a. IIporecchl, npoucxoisiinue Ha CcTagusx Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0Opa3oBaHWs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ienue, racTpyisiiusi, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsmMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUl», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIIUX U
4yesnoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3vs THOPHUAOB IEPBOTO
nokosneHusd. [IpaBuino qOMUHUPOBAaHMS. 3aKOH pACIICIUICHUS] TPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymoliee ckpenpanue. Mcrnonp30BaHne aHaIM3UPYOLIETO CKPEIIUBAHMS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacenoBaHue npu3HakoB. Padora T. Moprana no cuenjieHHOMY
HacJIeOBaHUIO F'eHOB. Hapyllenue clenieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEpPa.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTHU. | €eHETUUECKHE KaPThI.



['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAs, M3MEHUMBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYUBOCTU. MyTalmoHHasi u3BMeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HAacieAcTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE OIPEIEIICHUE TEHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIpacloyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAIICHUY U JICYCHUU TeHETUYECKUX 3a00JIeBaHU YeI0BEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYECKasI
OCHOBa», «3aKOH PacUIEIJICHUS U €0 IUTOT€HETUYECKAs! OCHOBAY», «3aKOH YHCTOTHI
rameT», «/{urubpuanoe ckpemuBanney, « [ {lutonornyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®», «Menosy», «B3anmMoaencTBue aielibHbIX TeHOB», «I eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKay», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIIEIJICHHOTO C MOJIOM», «KapuoTumbl 4enoBeKa M >KUBOTHBIX»,
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBm», « MyTarimoHHast U3MEHUYUBOCTHY.

O6opynoBanue: MojeNU-aMIIMKau «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonmHoe nmoMuHHMpoBaHue», «JlurnbpumgHoe ckpenuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTtipemnapat «Jpo3oduna» (Hopma, MyTaiuu (GopMbl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabotra Ne 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHas pabora Ne 6. «AHaIMM3 MyTanuid y Ipo30GuIsl Ha TOTOBBIX
MHKPOIIPENapaTaxy.

JlaboparopHass pabora Ne 7. «CocraBieHMEe M aHaJIU3 POAOCIOBHBIX
YEJIOBEKAY.

[TpakTrueckast padora Ne 2. «M3ydyeHne MoanUKaMOHHON W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBunoBa o ieHTpax npouCcX0XI€HUS 1 MHOI000pa3us KyJIbTypPHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUE YHUCTBIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus 1 e€ ycrnexu. MIcKyCCTBEHHBIN MyTareHes U NoJly4eHHe
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiioHnpoBaHue BBICOKONIPOAYKTUBHBIX —CEJNBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuUOTEeXHOJNOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJOB U KOPHEIIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

Oxckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIEKUMH PACTCHHN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4aCTOK, B TEIUIMYHOE XO34MCTBO, JTabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIOIUOHHAS
Teopusi U €€ MecTO B OMOJIOruMU. BiusiHue >BONIONMOHHONW TEOPUH HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenbcTBa ABOJONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCeX
OpraHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIii oTOOp — HampaBisionmii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHoOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxeHne OT HEeCIEeUHAIM3UPOBaHHBIX MpenakoB. lIporpeccupyromas
crenuain3anvsa. ATanTUBHAS paIAALIUS.

JlemoHcTpanum:

[Toptpetsl: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHE OpraHUyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapuipyra myremectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsH, KoyuieKus «lIpumepsl 3alIMTHBIX HPUCIIOCOOJIECHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlabopaTtophas padota Ne 2. «Onurcanue nprucrnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BOIoLMK. HavanbHbIe 3Talbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKH U HX HBOJIOIMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MepuoAbl: KEMOPUICKUH,
OPAOBUKCKHUM, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOornyecKux mnpoueccoB. OCHOBHBIE J3TaIbl
HBOJIIOIMU PACTUTENBHOIO M J>KMBOTHOIO MHpa. Apomopdo3bsl y pacTeHud u
KUBOTHBIX. [ [osiBNIEHHE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOTO MHpa KaKk OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IIPOUCXOXKJICHUH 4YeJIoBeKa. MeTonpl H3ydeHHsl aHTpororesesa. (CxoactBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopbl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TPpyZa, MBILJICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsamMoxondammnii, YenoBek Heanaepranbckui, Yenosek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM IOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHAs]),  MOHTOJOUIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHWsA. EJMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemn, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHne CoaHeuHOH cucTeMbl», «Pa3BuTHE
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kieTka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelOBEKa», «lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  Mymsku  «l[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHNUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TeOXpoHOJIOTHYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIiuas cpeaa.



DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoansm.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosiornueckne puTMsl.

buotnueckue ¢pakropsl. Buibl 6M0THYECKUX B3aUMOJCHCTBUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISALMNA: YHCIECHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, INPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysus.

JemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiecTtBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBA3U B
ouoneHose.

DKoJiorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HKOCUCTEME.
Tpoduueckue (nmuieBbie) ypoBHU SKocucTeMbl. [IuiieBsie ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKUE NHUPaAMUIBL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperyisiuus, pazsutrue. CyKieccusl.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (YriaepoJa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHE IPUPOJIBI U uenoBeuecTBa. CoxpaHeHue OnopasHooOpaszus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIlMOHAIBHOIO YIpaBICHUS
MPUPOIHBIMUA PEeCypcaMy U UX UCIOJIb30BaHUE. JJOCTHXKEHUST OMOJIOTHHM U OXpaHa
PUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bHoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
aHTPOTIOTEHHbIC BO3/ICUCTBUS HA MPUPOAY», « BakHel1Ine UICTOUHUKY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeillas coctamistomas ornochepo»,
«®Daktopel  merpamanuu  nouB»,  «llapHukoBeiii  dddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepni»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHabie OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MPUHAJIEKAIIUE K PA3HBIM DKOJIOTHYECKUM IpyIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS TIpeaMeTra «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJOoruu,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PA3BUTUA BHYTPEHHEHM IIO3ULMHU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHUS ydeOHOTOo mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alii OCHOBHBIX HAIPaBICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/1ad, BBIIIOJIHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSMH U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHUS K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH miepea PonauHoii, ropapoctu
3a CBOM KpaH, cBOIO PonauHy, CBOM SI3BIK M KYJBTYpYy, NPOLUIOE M HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJCHUE H
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, pEryiaspHas (Qu3uyeckass aKTUBHOCTb), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 30OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIBHON
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KyJIbTYphl: NPUOOpPETEHHE OMbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHHA TpU peHIeHHH TMpoOsieM, CBA3AHHBIX C  pallOHaJIbHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEMPUATHUE JICUCTBUM, NPUHOCAIINX BPEl OKPYKAIOUIECH MPUPOTHOU
cpejie, YMEHHE MPOTHO3UPOBATh HEOJAroNMpUsITHBIC SKOJIOTHYECKHUE MOCISICTBUS
MPEINPUHUMACMBIX JICHCTBUI U MPEAOTBPAIIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITa JIeSITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAThCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE CchneruUKY OHOJIOTHHM KaK HayKd, OCO3HaHUsA €€ pojau B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAUYUMOCTH OWOJOTHH ISl COBPEMEHHOMN ITMBHIIM3AIINHN:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0J1a U3 TJI00ATBHBIX YKOJIOTHYECKUX MPOOJIeM U
obecrieueHusi  mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TIPUPOJHBIX PECYypcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENAX
MOBBIIIIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HMCIOJIb30BAaTh OHMOJIOTHYECKHE 3HAHMUSA IS
pelieHus Ipo0JIeM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOWU [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p330BaHI/IIO 141
caM006pa3013aHmo, K AaKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAHWH 110 OWOJIOTUHM B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCT51MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKArOIINe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHne, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIETEHIIMU  OOYYaloIMUXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIe IEUCTBUS B TTO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMHU NMO3HABATEJALHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIA, 0000IICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TIOCTABICHHBIMH IICIISIMH,

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHNS,

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHUS CYyIIIECTBEHHBIX
CBS3€H ¥ OTHOIIEHWH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIaH pELIEHHUS NPOOJEMbl C YYETOM aHAIM3a MMEIOIIHXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIBCKON U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [PUYMHHO-CJIECACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJacCTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusl, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKH OLIEHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCTIONBb30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa mpu padoTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJC€Th  HAaBBIKAMHM  paclo3HaBaHWUs W 3allUThl  WH(OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0menme:

OCYIIECTBISTh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM O CYLIECTBY OOCYKJaeMoil TeMbl (YMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyTupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1[eJIM  COBMECTHOM  JEeATENbHOCTH, OpraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, NIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYINKAax IO OTHOLIECHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENLHO COCTABJIATH IJIAH PEIICHUS TPOOIIEMBI C YUETOM UMEOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IMPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU aHaIUu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUs nporpamMmmel COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CUTYallMsX, a TaKkKE B peabHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIeTOoYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJIEHUS KyIbTypHbIX pacTteHuid H. . BaBuiosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMU, OOBICHEHHE IMOJYUYEHHBIX PE3yIbTaToOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPU U 3aKOHOB, YMEHHUE JI€NIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIJIEIATh CYLUIECTBEHHbIE NTPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TIE€HETUYECKHE 3aJadd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOAATH
MpaBuiia Mpy padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHBIE pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COAECPKAHNE OMOJOTUYECKUX TEPMUHOB U MTOHATUM: BU/,
HOMYJIALMSI, T€HO(POH[, H3BOJIOLMSA, ABWXKYIIME CHUIIbl ((pakToOphl) SBONIOLMH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
HKOCHCTEMA,  IPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LENU IUTaHus,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;



yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIBICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMBbIMH BEIMYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pE3yJbTaToB,
MCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEILIECTB M IIOTOKA SHEPIMM B DJKOCHCTEMAX, AHTPONOTEHHBIX W3MEHEHHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 oOecredeHus: O€30MacCHOCTH CBOETO 30pOBbS M 370POBBS
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOrMYECKUE 337aud, COCTABIIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusie  Tpaxrmueckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
bubnnoreka [JOK
1 bronoriti kak fayka 2 1 https://m.edSO(I)l. ru/7f41c292
2 JKuBbie cucTeMbI M X OpraHu3aius 1 bubmorexa LHOK
https://m.edso0.ru/7f41c292
3 XUMUYECKHUI COCTaB M CTPOCHUE KIETKU 8 bubamorexa LOK
https://m.edsoo0.ru/7f41c292
bubnnoreka [JOK
4 HKHSHENEATENEHOCTE, KISTKH 0 https://m.edsocg.I ru/7f41c292
5 PasMHOXEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE 5 bubnnorexka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 1 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
8 Pesepstioe Bpens 1 https://m.edsoé.I ru/7f41c292
1 (B ToMm uncne
OBIIEE KOJIMYECTBO YACOB I1O0 34 Bcepocculickue 5
I[TPOTPAMME IIPOBEPOYHBIE

paboThI)



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/l P Konrpoabusie  IIpakruueckue (udpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
bubnuoreka [IOK
! IBOMOUHOHHA GHOTOTHS 9 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraH3Mbl H OKpYKaiolas cpeaa > ! https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bubnmnorexa LIOK
P 2 1
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
1 (B ToM uncne
OBUIEE KOJIMYECTBO YACOB I10 34 Bcepoccuiickue 9
[TPOIT'PAMME MPOBEPOYHBIE

paboThI)



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE INTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabnbsie  IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoabl MO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 Ng 1p<<;CHOH230BaHHe a31?11/1qHHX 1 1 bubmorexa [JOK
) P https://m.edso00.ru/863e6122
METO/IOB MPU U3YYCHUH
OMOJIOTHYECKHUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoteka IIOK
IIPOLIECCHI U UX U3YUYECHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
but6mmorekxa [IOK
5 b .C 0 1
CITKH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 bubnuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubnnorexa LOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CrpoeHnue 3ykapuoTUYeCKOn
kieTku. JlabopaTopHas paborta No
2 «3ydeHune cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bu6mmoteka IIOK
12 O6men Bemects wim MeTabosmsM https://m.eds00.ru/863e766¢
bubmmoreka IIOK
13 dotocres. XemocHrres https://m.edso0.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 bubmuoteka [IOK
«Habmroieae MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
buocunTe3 Oenka. Peakmms but6mmoreka [IOK
16
MaTPUYHOI'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocunTe3 Oenka bubmmorexa TIOK

https://m.edso00.ru/863e796e



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

18 Hexnerounsie ¢popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6nuoreka [IOK
2 Meii
0 eHos https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopHnast padota Ne 4 bubnnorexa [JOK
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WunuBuayansHOe pa3BUTHE bubmuoteka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmorexa HOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1| I/13HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LIOK
P ' puA https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUIHOE CKPEIINBAHHUE.
25 231a1<0H iejaBHcmforH; bubmorexa [TOK
https://m.edso00.ru/863e89a4
HACJICIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas padota bubnmnoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

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



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

CKpEILIMBaHUA y Jp030(HIIbl HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
HN3MeHYnBOCTb.
HenacnencrBeHHass N3MEHUHBOCT.
[TpakTuueckas paborta No 2.
28 N3ydyenne MoauduKamoHHON 1 bubnnorexa [JOK
https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE
BapUAIMOHHOTO psia U
BApUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHUYHUBOCTb.
29 JlaGopaTtophnast pabota No 6. 1 bubnnorexa [JOK
«AHanmu3 MyTaluui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpErapaTax»
bu6nmorexa LIOK
30 Teneritka uenopeka . https://m.eds00.ru/863e8d78
PesepBublit ypok. O600111€HIE TIO
31 teMe «HacnencTBeHHOCTD | 1 1
W3MEHYHBOCTH OPTAaHU3MOB)
bu6nunorexa LIOK
32 (Cerexuns kak HayKa i npouece . https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubnmorexa LIOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bu6muoreka [JOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 1 (B Tom uncie

I[TPOTPAMME

Bcepoccuiickue



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

MIPOBEPOYHBIC
paboThI)




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Kourpoasusre Hpakriyeckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypeni
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTHs NIpeCTaBICHUN 1 bubnnorexa [JOK
00 3BOJTIOINU https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts L https://m.edSO(])_.[ru/863e9c1e
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863eed0
Pe3ynbTath! 3BOIONUY:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bu6bnuorexa [IOK

MAaKpO3BOJIFOLIHHU

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



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
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3yUYCHUS
1 ['unoTte3pl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U [IEpUOJIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBLHOTO U KUBOTHOT'O
13 mupa. [Ipaktiaeckas padora Ne 1 bubnuoreka [IOK
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJIJIEKIHSIX »
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpomOreHe3) https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PeseprubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshl.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnunoreka LIOK

23 buoruieckue daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckas pabora

24 Ne 2 «Iloacuér nnoTHOCTH
MOMYJISIIIAKA pa3HbIX BUOB
pacTeHui)

25 Coob1iecTBa OpraHu3MOB — bubmuorexka [IOK
OnoLeHo3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [{OK
nupaMuibl. CBOMCTBA SKOCUCTEM. https://m.edso0o.ru/863eb5fa
Cykueccus

28 IIpuponaHbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 Bbuocdepa — rnobanpHas bu6muotexa [JOK

3KOoCcHCTEMA 3EMITU

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ounocdepsl https://m.edso0.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
33 Cocy1iecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHelit ypok. O6001ICHNE
34 teMbl «Coo011ecTBa u 1 1
IKOJIOTUYECKUE CHCTEMbBD)
1 (B Tom uncne
OBULIEE KOJIMYECTBO YACOB I10 34 Bcepoccuiickue
[TPOI'PAMME MPOBEPOYHBIE

paboThI)



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obOpasoBarenbHOU porpammel (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

1

CdopMupoBaHHOCTh 3HAHUW O MeECT€ U pPOJM OHOJOTHU B CHCTEME
HAYYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KAapTUHBl MHUpAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQIE POCCHICKMX W 3apyOeKHBIX YYCHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruu; (QyHKUIMOHAIBHON T'pPaMOTHOCTH 4YEJOBEKAa JUIS pEelIeHUs
JKU3HEHHBIX 3a]a4

YMeHue packpbiBaTh COJEpKaHUE OMOJIOrMYECKMX TEPMHUHOB U MOHSITHM:
JKHU3Hb, KIIETKA, OPraHu3M; MeTa0o0Ju3M (OOMEH BEIECTB M MPEBpAIlCHUE
SHEPTUM), TOMEOCTa3 (CaMOperyssius), YPOBHEBasi OpraHu3aIusl KUBBIX
CHCTEM, CaMOBOCIpOM3Be/IeHUEe (PENmpOAYKIUs), HACICICTBCHHOCTD,
HN3MCHYUBOCTb, POCT U pa3BUTUC

YMeHue wuznaratb OHOJOTMYECKHE TEOpPHM (KJIETOUHAs, XPOMOCOMHasl,
myTtannoHHasi), 3akonbl (I. Mennens, T. Moprana, H.J1. BaBunosa) u
yueHus (0 UEHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacrennii H.U. BaBuiioBa), onpenensats IpaHullbl UX IPUMEHHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BlIaIeTh METOJIaMH HAyYHOT'O IT03HaHUS B OMOJIOTHH (HabIt0IeHne
U ONHMCAHME >KUBBIX CHUCTEM, MPOLECCOB U SBJICHHM; OpraHu3anus H
poBe/ieHue OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIABM)KEHHE THIIOTE3bI;
BBISIBJIEHME  3aBUCUMOCTH  MEXIYy  HCCIEAyEeMbIMH  BEJIIMYMHAMH,
OOBSICHEHHE TOIYYEHHBIX pe3yJabTaTOB, HCIOJIb30BAaHHBIX HAay4HBIX
MOHATUM, TEOPUH M 3aKOHOB; YMEHHUE JeaTh BBIBOJbl Ha OCHOBAaHUU
MIOJIyYEHHBIX PE3YyJIbTATOB)

YMeHue BBIACIATh CYIIECTBEHHbBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT
U OYKapuwoT, OJHOKICTOYHBIX W MHOTOKJIICTOYHBIX OPTaHHU3MOB;
OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB M TMPEBpAIlEHUs SHEPTrUU B
KJIeTKe, (OTOCHHTE3a, IIJIACTUYECKOTO W DHEPreTHYEeCKOTo OOMeHa,
XEeMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJJOTBOPEHHS, Pa3MHOXKCHHSI,
WHIWBUIYAJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTEHE3)

YMCHI/IG HpI/IMeHSITB HOqueHHBIe 3HAHUS OJI51 O6’[)$ICH€HI/I$I 6I/IOHOFI/IquKI/IX
MPOLIECCOB W SIBJICHUM, IJS TPUHATHS TMPAKTUYECKUX pEUICHHH B
MMOBCEAHEBHON JKM3HM B LEIIX oOecmeueHnuss Oe30IMacHOCTH CBOEro
3M0pPOBbsSI M 370POBbSl OKPYKAIOIIUX JIOACH, COONIOJCHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYKAIOIIEH MPHUPOJHON cpejie; MOHUMaHHUEe
HEOOXO/IMMOCTH HCIOJIB30BAHUS JTOCTHIKEHUH COBPEMEHHOM OHOIOTUU U
OMOTEXHOJIOTHIA JUTS PallHOHATIBHOTO TPUPOIOIIOIB30BaAHUS

YMeHue pemarb 3JIEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- H
TUTHOPHUIHOE CKPEIIMBAaHUE, CIICINICHHOE HACJIECIOBAHKE, COCTABIISThH




CXEMbI MOHOFI/I6pI/II[HOI‘O CKpCIIUMBAaHUA OJId MPCACKa3aHud HACJICAOBaHUA
IMPHU3HAKOB Y OPIraHU3MOB

VMeHHe BBINOIHATH Ja00paTOPHBIC U MPAKTHYECKUE PabOThI, COOII0IATh
npaBuiia mpu padoTe ¢ yueOHbBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM

YMeHue KpUTHUYECKH OIICHHBATh W WHTEPIPETHPOBATH WHEOOPMAIIUIO
OMOJIOTrMYECKOr0 COJIePKaHUs, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3
paznuuHbix ucTouyHUKOB (CMMU, HayuHO-TIOMyJsipHBIE MaTEpHAalIbl);
ATHUYECKHE aCTEKThl COBPEMEHHBIX HCCIIEI0BaHUN B OMOJIOTMH, METUIIHE,
OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHWS,
0000mas OMOJOTHYECKYI0 WH(OPMALUI0O W3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN arapar OHOJIOTHH

[IpoBepsiembie aneMenThI coaepxkanus (10 kmacc)

Kon IIpoBepsiemMblii 2JIEMEHT COlEpKaAHUS
1 buoinorus kak Hayka
11 buonorust - Hayka o xuBoil mnpupoxae. Ponp Ouonormn B (opMHUPOBaHUU
COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTeMa GMOJIOrMYeCKUX HayK
1.2 Mertonbl Mo3HaHMS KUBOW HPUPOABI (HAOMIOJEHHE, SKCIIEPHUMEHT, ONHMCaHUE,
U3MepeHue, Kiaccuukaius, MOJEIMpPOBaHUE, CTaTUCTUYecKkas o00paboTka
JTAHHBIX )
2 JKuBble cucTeMBl U X OpraHu3anus
2.1 Kupble cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus Ouonoruu. CBoiicTBa
O6uocucTeM U uX pazHooOpasue
2.2 YpoBHU oOpraHuzani OHOCHCTEM: MOJEKYISPHO-TEHETUYECKUH, KIIETOUHBIMH,
OpraHU3MEHHBIN, TOMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIN
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
3.1 XWMHUYECKUH COCTaB KJIETKH. XHUMHUYECKHE DSJIEMEHTHI: MAaKpO3JEMEHTHI,
MUKpO3JeMEeHTHl. Bona u  MmuHepanbHble BemecTBa. DyHKUMHM BOIBI U
MUHEpPAJIBHBIX BellecTB B KieTke. [logaepxanue ocMoTuyeckoro OanaHnca
3.2 benku. CoctaB m cTpoeHune OenKkoB. AMHHOKHCIOTBHI - MOHOMEPHI OETKOB.

HeszamenuMeble 1 3aMeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN cOCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJEKYbl (TEepBUYHAs, BTOpUYHAs, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonormueckue
byHKIIUHA OEITKOB.

®epMeHTHI - Ouoniornyeckue Katanu3atopbl. CTpoeHue QepMeHTa: aKTHUBHBIN
HeHTp, cyOctpatHas crnenuduanocts. Kodepmentsl. Butamuabl. Otnnuus




(GEpPMEHTOB OT HEOPTAHUMUYECKUX KATAIN3aTOPOB

3.3

VYriaeBonabl: MOHOCaxapuibl (IVIIOKO3a, pubo3a M J1€30KcupruO03a), Aucaxapuabl
(caxapo3a, JaKTo3a) W HONHMCaxapuabl (Kpaxmai, TJIUKOTeH, IIeJUTI0N03a).
Buonornyeckue GyHKINUN YTIIEBOJIOB.

Jumupel:  TpUrIMOepuabl, — crepounnl,  pocdomununsl.  'mapoduisHO-
runpodoOHble cBoWcTBa. buonmormueckue @ynkumu nununos. CpaBHEHUE
YTJIEBOJOB, OCIIKOB M JINIHJIOB KaK NICTOYHUKOB SHEPTUU

3.4

Hyxneunoseie kuciotel: JJTHK u PHK. HykneoTuasl - MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u pynkiun JJTHK. Ctpoenne u pynkiun PHK. AT®: crpoenue

U QYHKIIH

3.5

[utonorus - Hayka o kierke. Kierounas teopusi. MeToasl n3ydeHus KIETOK

3.6

Knerka kak memnoctHas >kuBasi cucrema. OOmue NMpu3HAKH KIIETOK: 3aMKHYTas
HapykHass meMmOpana, monekynsl JJHK kak renernueckuii ammapar, cucrema
CHHTe3a Oerka

3.7

TUIBI KIIETOK: DYKapUOTHUYECKAsl U MpokapuoThueckas. OCoOOCHHOCTH CTPOCHUS
npokapuotudeckol  kietku. Kierounas crenka Oakrtepuii. CtpoeHue
AYKapUOTUUECKONW KJIeTKA. OCHOBHBIC OTJIMYMS PACTHTEIIBHOW, >KUBOTHOH U
rpUOHOMN KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpBI KIJIETOK - KIJIETOYHAs CTEHKA, IJIMKOKAIUKC, HUX
¢yuknun. [1nazmaTuueckas MmeMOpaHna, ee cBoiicTBa U ¢pyHkuuu. [{uronnazma u
ee oprasouibl. OTHOMEMOpaHHbIE OPraHOM/ bl KIETKU: SHA0IUIa3MaTHUECKasl CETh
(BIIC), anmapar ['ombmku, au30coMbl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKU:
MUTOXOHJIpUM, IIAacTUAbL. IIpoucxoxkneHne MUTOXOHAPUM M IuIacTUh. Bumsl
wiactug. HememOpaHHble OopraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTD,
PECHUUKH, KTYTUKH. DyHKINN OPraHOUAOB KIETKU. BKitoueHus

3.9

Anpo - perynsaTopHblii neHTp kieTku. CTpoeHue siapa: saepHas 00010dYKa,
KapuoIia3Ma, XpOMaThH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpT BELIECTB B KIETKE

}KI/ISHGHGHTGHBHOCTB KIJIETKHU

4.1

OOmen BemiecTB, Uau MeTabomm3M. AccUMuIANUS (IJTaCTHUYECKUd OOMEH) u
JTUCCUMMIIALINAS (PHEPTreTUYECKHii OOMEH) - JBE CTOPOHBI €IMHOIO0 IIpoIlecca
MeTabonmu3ma. Tunbsl oOMeHa BEHIeCTB: aBTOTPO(MHBIN U reTepoTpodHbIi. Ponb
(GepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIICTKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (a3wl porocuHTesza. Peakiuu doTocuHTe3a.
DddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3A NSl KU3HU Ha 3emile.
Bnusnue ycnoBuit cpenbl Ha (OTOCHMHTE3 W CIOCOOBI MOBBILICHHUS €O
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UpYIIIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s
JKU3HU Ha 3emJie

4.3

DHepretudeckuii 0oOMEH B KieTke. PaclieruieHue BeEIIeCTB, BBIACICHUE H
aKKyMYJIIPDOBaHME OJHEPruu B KJETKE. OTambl 3HEPreTHYeckoro oOMeHa.




['muxonu3. bpoxkenne u ero Buabl. KucaopogHoe OKHCICHHE, WIH KIETOYHOE
neixanue. DPHEKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHa

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzamus
reHEeTUYeCKO uHpopManuu B KieTKe. ['eHeTHUecKuit KOO M €ro CBOMCTBA.
Tpanckpunuusa - Mmarpuudbiii cuHte3 PHK. Tpancnsuus - OuocuuTe3 Oenka.
KonupoBanue amuHokucnoT. Poss pubocom B 6uocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu - Bupychl. Mcropusi otkpeitus Bupycos ([.U.
WBanoBckuit). OcCOOEHHOCTH CTPOCHHUS U IKU3HEACATEILHOCTH BHPYCOB.
Bakrepuodaru. bone3sHu pacTeHHil, XUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
BUpycamu. Bupyc nmmyHnonedunura yenoseka (BHUY) - Bo3oynutens CIIN/da.
[TpodunakTrka pacnpocTpaHSHHSI BUPYCHBIX 3a00JICBaHHIMA

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

KrneTouHslii UKL, WM )KU3HEHHBIN UK Ki1eTku. MHTepdaza u mutos. [Iporeccsl,
npoTekaromue B naTepdase. Permukanms - peakuus mMarpuasoro cuatesa JJHK.
Crtpoenue xpomocoM. XpOMOCOMHBIA HabOp - KapuoTum. JIuminouaHblii u
raruIOUIHBI  XpOMOCOMHBIE HaOOphl. XpomaTuabl. LluTonormvyeckne OCHOBBI
Pa3MHOKEHHUS U UHJIMBHU1YaJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue knerku - muto3. Ctaguu murosa. [Iponecchl, mponcxoasiiye Ha pa3HbIX
CTagusAX MUTO3a. bUOIOrMYEeCKU CMBICII MUTO3a

5.2

@DopMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecriojioe M MmosoBoe. Buasl Gecronoro
Pa3MHOXXEHHUS: JEJIeHWEe Ha/ABOe, IOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €r0 3HAUYEHUE Ul CEJIEKLIUU

5.3

[TooBoe pa3MHOXKEHUE, €r0 OTIUYHUS OT OECIIOIOorO.

Meiio3. Cragum wmeiio3za. Ilpouecchl, mpoucxoisuiMe Ha CTaausIX Menosa.
IToBenenue xpomocom B Menose. KpoccuHroBep. buonorndeckuii cMbICH U
3HaYEHHUE MeNo03a

5.4

["ameTorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y JKUBOTHBIX. ITosoBbIe
JKEJIE3bl: CEMCHHUKHN U SAWYHUKH. O6p330BaHI/Ie 1 pa3sBUTUC ITOJOBBIX KIIETOK -
raMmer (criepmMato3oM], SHIeKIeTKa) - crnepmarorese3 u oorere3. OcobeHHOCTH
CTPOEHHUS SIMUEKIIETOK U ciepMaro3ou10B. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOTEHE3).  OMOpHOHAlIbHOE  pa3BUTHE
(sMOpuorenes). Jramnsl SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHE. THIIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHA: TpPsMOE, HempsiMoe (JIM4MHOYHOE). BimsHue
Cp€abl Ha Pa3SBUTHUC OPraHU3MOB; Q)aKTOPBI, CIIOCOOHBIE BELI3LIBATE BPOXICHHBIC
YPOJCTBA.

Poct u pazsutue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOECHUE CEMEHHU,
CTauu pa3BUTUA

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB

6.1

IIpenmer u 3anaun reHeTUKH. MicTOpUs pa3BUTHSA T€HETUKU. BKIIal pOCCUNCKUX U
3apyOeXHBIX  Y4YEHbIX B  pa3BUTHE TIEHETUKH. MeToabl  T'€HETHKH




(ruOpUAOTOTUYECKHH, LUTOT€HETUYECKHIA, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbBIE TeHETUYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, UCHOJIb3yeMas B
CcXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBaHMs TMPU3HAKOB, ycTaHoBIeHHbe [. Menupenem.
MounoruOpunHoe ckpeniBaHue. 3akoH eAUHOooOpa3us THOPHAOB TEPBOTO
IIOKOJICHU . HpaBI/IJIO JAOMUHHPOBAHUA. 3aKkoH paciCIlICHUA IIPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE ¥ HEMOIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpelrBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAaHUS MPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI AUTMOPUIHOTO CKpeUIMBaHUSA. AHalU3UpyIollee
cKkpelmBanue.  VCHoyib30BaHME  AHANM3HUPYIOLIETO  CKpEIUMBAHUA IS
orpezeNieHus: TeHOTHIIa 0CO0U

6.3

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHa mo cuerieHHOMY
HACJCOBaHUIO TIeHOB. HapylieHue CIEMJIeHUsT TEHOB B pe3ysbTare
KpPOCCHUHroBepa. XpOMOCOMHAs TEOPHsI HACICICTBEHHOCTH. | eHeTHUeCKHe KapThl.
[eHetnka mona. XpOMOCOMHOE OIpEACICHUE TI0Jia. AYTOCOMBI M IOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble W TreTeporamMeTHble OpraHu3Mbl. HaciemoBaHue
IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

6.4

HN3menunBocTh. BUOpl M3MEHUMBOCTH: HEHACIEACTBCHHAs W HAcJIEACTBEHHAS.
Ponbs  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHOW W3MEHUYMBOCTH. BapuanmoHHBIM psij U BapualmOHHAs
kpuBasi. HopMma peakuuu npusHaka. KoamuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU
U ux HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH

6.5

HacnenctBeHHas, WM TEHOTHUIIMYECKas, M3MEHUMBOCTh. KoMOMHaTUBHAs
U3MEHYMBOCTb. Melo3 U TOoJOBOM mpolecc - OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHas U3MeHYMBOCTh. Kitaccudukanys MyTaluuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTalluid. MyTareHHbIe (aKTOpHI.
3aKOH FOMOJIOTMUYECKUX PSAJOB B HaciaeACTBEHHON u3meHunsocty H.M. Basunosa

6.6

I'enetnka wuenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJBI T'E€HETHUKU
4eJI0BeKa: TeHEAIOTHYCCKUH, OIU3HEIOBEIH, IUTOTC€HETHUCCKUH,
OMOXMMUYECKUH, MOJIEKyIsipHO-TeHeThYecknii. COBpEMEHHOE OIpeJieeHne
FEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAaHME, FT€HOTUITUPOBAHUE, B TOM YHUCIIE C
nomoteio [II[P-ananu3a. HacnencTBeHHble 3a0o0jeBaHMSA YEIOBEKA: T'EHHBIC
00se3Hu, OOJNIE3HH C HACJIECTBEHHOW MpPenpacrnoiokeHHOCThI0, XPOMOCOMHbIE
6one3nu. Comarhyeckue M TeHepaTHBHble MyTauuu. [IpuHIMIBI 370pOBOrO
o0pa3a KU3HHU, TUarHOCTUKHU, MTPOPUIAKTUKH U JICUEHUSI TEHETUYECKUX O0JIe3HE.
Meauko-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHNUU TeHETHYECKUX 3a00JIeBaHUH YeIoBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak HayKa U Mpouecc. 3apoxkAeHUE CENEKIIMU U JOMECTUKAIUS. Y YeHUE
H.1. BaBwioBa 0 ILEHTpax MPOUCXOXKICHUS W MHOT000pa3us KyJIbTYpHBIX
pacteHuil. LIeHTpbl TPOUCXOXKICHUS MOMAIIHUX >KUBOTHBIX. CopT, mopona,
mTamm

7.2

CoBpeMeHHbIE METOJbl CeNEeKIMU. MacCOBbIi M WHAMBHUIYAIbHBIM OTOOpHI B
CEJIEKIIMM PACTeHHl M KUBOTHBIX. OIEHKa 3KCTepbepa. BInM3KOpOACTBEHHOE




CKpelmuBaHue - MHOpuAuHr. Yucras nuHug. CKpellMBaHUWE YMCTBIX JIMHHM.
['eteposuc, unm rubpugHas cwia. HepoacTBeHHOE CKpelllMBaHUE - ayTOPHUIMHT.
Otnanennas tubpuam3anus W ee ycnexu. VCKYCCTBEHHBIM MyTareHe3 H
MOJIy4YeHUE NOJUILNIONAOB. JlOCTHXKEHMSI CEeNeKUHMH PpAaCTEHUN, MKXUBOTHBIX U
MUKpPOOPIraHU3MOB

7.3

buorexHonoruss kak oTpaciib NpPOU3BOACTBA. ['€HHas WHXKEHEpHUs. OTalbl
co3manus pexomOmHanTHOM JIHK um TpaHcrenneix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUI.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX OPraHU3MOB.
Okonoruyeckne W dTHdeckue  mpodmempl. MO - reHeTHYecKH
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
oOpa3oBaTenbHON porpaMmel 11 kinacca

Kon

HpOBCpHCMHC MNPEAMETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTebHON MPOTrpaMMbl CpeIHET0 001Iero 00pa3oBaHus

pe3yiibTara

1

CdopMupoBaHHOCTh 3HAHUW O MECT€ U POJM OHOJOTUHM B CHCTEME
Hay4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa M HAYYHOI'O MHPOBO33PEHHUS; O
BKJI/Ie POCCHUMCKMX U 3apyOeKHBIX YYEHBIX-OMOJOIOB B pa3BUTHE
Oouonoruy; (QyHKUMOHAJIBHONM TI'pPaMOTHOCTH 4YEJOBEKa Ul pelleHus
JKU3HEHHBIX 33]a4

VYMeHue packpblBaTh COJepKaHue OMOJIOTUYECKUX TEPMHMHOB M MOHATHMA:
BUJ, TOMYJALMs, T€HO(POH[, 3BOJIOLHUS, IBUXKYIIHNE CHIIbI ((PaKTOphl)
HBOJIOIMM,  HPUCHOCOOIEHHOCTh  OPraHU3MOB,  BUA000pa30BaHUE,
JKOJIOTMYECKHE (aKTOphl, HKOCHCTEMA, TMPOJYLEHTbI, KOHCYMEHTHI,
pelyLeHThl, LENU MUTaHHs, AKOJOrMYecKass MUpaMuia, OUOTeoleHO3,
ounocdepa

VYMenne wu3naratb OWOJOTHYECKHME TEOpHWH (SBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKAasl TEOPHUS DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxojactea K.M. bapa, uepenoBanus riiaBHBIX HaPaBICHUNA
u myreit sBomonmu  A.H. CeseprioBa, ydenus o Ouochepe B.H.
Bepnanckoro), ompeaensaTp TpaHWUIBl HMX TMPUMEHHUMOCTH K JKHBBIM
CUCTeMaM

YMeHue BiafieTb MeTo1aMi HayqyHOTO IIO3HaHUs B Onosioruu (HalmroieHue
U ONHMCAHHME JKUBBIX CHCTEM, IPOLECCOB M SBJICHHUW; OpraHu3anus WU
poBe/ieHUEe OMOJIOTHYECKOTO HKCIEPUMEHTA, BBIABIKEHHE THIIOTE3BI;
BBIABIICHUE  3aBUCUMOCTM  MEXIY  HMCCICAYEMBIMU  BEIMYMHAMU,
OOBSICHEHHE TIONYYEHHBIX pE3yJIbTaTOB, HCIOJIb30BAHHBIX HAaY4HBIX
MOHATHM, TEOPHMH M 3aKOHOB; YMEHHE [eNaTh BBIBOJABI HAa OCHOBAaHUU
MIOJIyYEHHBIX PE3YyJIbTATOB)




YMeHue BBIICNSTH CYIIECTBEHHBIC MPHU3HAKA CTPOCHHUS OMOJIOTHYECKUX
00BEKTOB: BHJIOB, MOMYJISINN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHMOTeOIEeHO30B M YKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEIACTBECHHON
W3MEHYHBOCTH, €CTECTBEHHOT'O otbopa, BH1000pa30BaHMsl,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS IKOJIOTUIECKUX (AaKTOPOB Ha
OpPraHu3Mbl, TE€PEHOCAa BEUIECTB MU IOTOKA HSHEPIMU B HSKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHMM B  OJKOCHCTEMAx CBOEH  MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U OMOTC€OXUMUYECKHX ITUKIIOB B Onochepe

YMeHne npuMeHsTh MOTy4eHHbIE 3HAHUS 17151 OObSICHEHUS OMOJIOTHYECKIX
MPOLECCOB W SIBJICHUM, I TPUHATUA [PAKTUYECKUX PELICHUNA B
MOBCEIHEBHON JKM3HM B IeNsAX oOecreueHuss Oe30MacHOCTH CBOETrO
3I0pOBbSl U 370POBbsl OKPYXKAIOIIUX JIIOAEH, COOJIOJEHUS HOPM
IPaMOTHOTO IMOBEIECHUSI B OKpPYXAaloLIEl NMPUPOJHON Cpele; MOHUMAHHE
HEO0OXOMMOCTH UCIIOIH30BAHUS JOCTHKEHUM COBPEMEHHOM OMOJIOTHU JIJIst
palMOHAIBHOTO MPUPOIOIOIb30BAHUS

YMeHue pemaTtbh 3JE€MEHTapHble OWOJIOTMYECKHE 3aJadd, COCTaBIAThH
CXEMBbI [IEpEHOCa BEUIECTB U SHEPTUHU B IKOCUCTEMaX (L€ MUTAaHUs)

YMeHue BBINOIHATH JIA0OpaTOPHbIE U MIPAKTHYECKHE pabOThl, COOI0aTh
npaBuiia mpu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000pyAOBaHUEM

YMeHue KpUTHUYECKH OLICHMBaThb U HHTEPNPETHPOBATh HH(MOPMALIUIO
OMOJIOTHYECKOTO COAEPIKaHUs, BKIIOYAIOIIYIO TICEBIOHAYUHbIE 3HAHUS U3
pa3auuHbiX HcTOYHUKOB (CMMU, HaydHO-TIONMyNsSpHBIE MaTepHUalbl);
paccMaTpuBaTh TI00albHBIE HKOJOTHYECKUE MPOOIeMbl COBPEMEHHOCTH,
(GhopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITUIO

10

YMeHue coznaBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOULICHMS,
000011ass OMOJOrMUYECKyl0 HMH(OPMAIMI0 U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHITUIHBIN arnmapaT OHOJIOTHH

[Tposepsiembie ameMenThI conepkanus (11 kmacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

DBOJIOMUOHHAS OUOIOTUs

1.1

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuIeTenhCTBA  IBOJIONHMH.  [lalCOHTOJOTHYECKHE:  MOCIENOBATEIHLHOCTD
MOSIBJICHUST BUJOB B TIAJCOHTOJNIOTUYECKON JIETOMUCH, TEPEXOAHBIE (OPMBL.
buoreorpaduueckue: cxoacTBo u paznuune ¢hayH u GIop MaTepuKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iuyusi 5SMOPHUOHOB pAa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHUYECKUE: TOMOJIOTHYHbBIC, aHaJOTHYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OIMYECKHX MyTeH y BceX
OpPTaHU3MOB




1.2

OpomtonmonHas reopust Y. JlapuHa. [Ipeanocsliiky BOSHUKHOBEHUS JapBUHU3MA.
JIBMOKyIIME CUITBI 3BOJIFOLIMU BUIOB 110 JlapBUHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHMUYEHHOCTH PECypCcoB, HEOIpeAeleHHas W3MEHUYMBOCTb, OoprOa 3a
CYIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Teopust 3Boioruu  (CTD) W OCHOBHBIE €€ TOJIOKCHUS.
MuxkposBostouus. [Tomynsiius kak eAMHUIA BUAA U SBOJTIOLUH

1.4

JBmwxymme cuibl (pakTopsl) SBOMIONMHM BHIOB B TMpupoae. MyTanMoHHBIN
nporecc U KOMOMHAaTHUBHAsE M3MEHUUBOCTh. [lomymsiroHHbIE BOJIHBI U JIpeid
reHoB. M3omsanus u murpanus. EctecTBeHHBIN 0TOOp - HampaBisiomui (hakrop
3BOJIIOLUH. POPMBI €CTECTBEHHOI0 0TOOpA.

[Tprcnioco0NEHHOCT, OpPraHu3MOB KAk pe3ynbTar dBoiouuu. [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUY.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHOoBHBIE (hOpMBI BUI000OPAa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe

1.5

MakposBomrorusi.  Dopmbl  3BomOnMU:  (UIETHYECKasi,  JTMBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpatumocTs 3BoMOLUN

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JonayuHbple TpeACTaBICHHUS O 3apOXKACHUM >KU3HU. HaydyHble rumoressl
BO3HUKHOBEHHUsSI KU3HM Ha 3emie: abuoreHe3 W MaHCHEpMHS. XHUMHYECKas
HBOJIIOLUA. OKCIEPUMEHTAILHOE TMOATBEPKACHHE XHMHYECKON 3BOJIOLIMH.
Hauanpubie stanel 6monornueckoi 3Bosoruu. ['mnoresa PHK-mupa. Ilepsoie
KJIETKH U UX 3BOJIOLMA. POPMUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTAaHU3MOB

2.2

Pa3Butue xu3HuM Ha 3emiie mo spaM U nepuojam. Karapxeill. Apxeiickas u
nporepo3oiickas 9pbl. [lanmeo3oiickas 3pa W ee Mepuoibl: KeMOPUHCKHM,
OpIOBUKCKHH, CUIYpUHUCKUHN, JEBOHCKUH, KaMEHHOYTOJbHBIM, IEPMCKUM.
Me3030iicKast 3pa U €€ MEPHUOJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo30iickass 3spa W ee TMepuoAbl:  MAJNECOTCHOBBIM,  HEOTCHOBBIN,
AHTPOIIOT€HOBBIM. XapaKTEepPUCTUKA KIMMAaTa M TEO0JOTHYECKHUX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpPA. ApoMop(do3bl y
pacTeHuil U KUBOTHBIX. llosiBIeHHWE, pacuBET W BBIMUPAHUE TPYMII KUBBIX
OpraHu3MOB

2.3

CucremMa OpraHM4eckoro Mupa Kak oOTpaxeHue »HBoaouud. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIITBI OPraHU3MOB

2.4

DBOJIOIUS YeJIOBeKa. AHTPONOJOTHS Kak Hayka. Pa3BUTHE TpEICTaBICHUU O
MIPOUCXOXKICHUN dYeloBeKa. MeToApl U3ydeHHs aHTpororeHeza. CxojacTBa u
pa3Iuurs 9eJIOBEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKCHHE YETTOBEKA.
JBuxymue cuibl (pakTopsl) aHTpornoreHe3a. HacnencTBeHHass H3MEHUMBOCTD H
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 >KM3HW, W3TOTOBJIICHHE OPYIUi
TpyJAa, MBIIIIEHUE, PEYb

2.5

OCHOBHBIG cTaaunu MU BCTBU DJSBOJIOIIMU YCJIIOBCKA: aBCTpaHOHI/ITeKI/I, quIOBeK
ymeneid, YenoBek mnpsmoxonsmuii, YenoBek HeanaepTtaibckuii, Yenopek
pasyMHbId. Haxonku HCKOMAeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUS, 00J1acTh
pacmpocTpaHeHus, 00beM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs




2.6

Yenoseveckne packl. OCHOBHBIE OOJBIINE PACHL: €BpOIEOUIHAs (€Bpasuiickast),
HErpo-aBCcTpalOuHasl (3KBaTOpHANIbHAS), MOHTI'OJIOUAHAs (a3uarcko-
amepukaHckas). UepTel npucrocOOJIEHHOCTH NPEACTABUTENEH YEI0OBEUECKUX PaAC
K yCJIOBUSIM cyllecTBoBaHMA. EnuHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMmbl 1 OKpy>Karolas cpea

3.1

OKoyorusi Kak Hayka. 3a/ladqd M pasfenbl SKOJOTHH. MeToIbl AKOJIOTHYECKUX
UCCIIEIOBaHMA. DKOJIOTHIECKOe MUpOBO33peHue. Cpenbl 0OMTaHUS OPTaHU3MOB:
BOJHAS, HA3eMHO-BO3/IyIIIHAs, TOYBEHHAsI, BHYTPHOPTraHU3MEHHAS

3.2

Okonorudeckue  (akrtopel. Kraccupukanus  IKOJIOTHYECKUX  (DAKTOPOB:
abuoTHyeckre, OUOTHYECKHE W aHTPONOTrCHHbIC. JICWCTBUE DKOJOTHYECKHUX
(hakTOpOB HA OPraHU3MBI

3.3

AbGuoTtnueckue (aKTOphl: CBET, TeMIIeparypa, BIXHOCTh. DoTonmepmoausm.
[TpucnocoOneHnss OpraHU3MOB K  JEHCTBHUIO  aOMOTHMYECKUX  (PAKTOpPOB.
buonornueckue puTMbl

3.4

buotnyeckue ¢akropel. Bumbl OMOTHYECKMX B3aUMOICHCTBUI: KOHKYPEHIMS,
XMIIHUYECTBO, MAapa3suTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJIeOHMYECTBO,
KBapTHUPAHTCTBO), aMEHCaIu3M, HeEUTpaiu3M. 3HaueHHEe  OMOTHYECKHX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHUE XapPaKTCPUCTUKU MOIYJIAINH. OcHoBHBIC IIOKa3aTCIn
MnomyJadanuu: 4YrUCJICHHOCTb, IINIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTH, IPHPOCT,
MUIpanus. I[I/IHaMI/IKa YUCJIICHHOCTHU MNOITYJIAIHNH U €€ PCTyJIAl U

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

CoobmecTBo opraHu3mMoB - OuoueHo3. CTpykTypsl OuolieHO3a: BHUI0Basd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muimieBas). Buasl-momunantel. CBsizu B
OuoreHo3e

4.2

Okonoruyeckue cucrtemMsl (3kocuctembl). IloHsTHe 00 »dKocucTeMe H
OuoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U NOTOK SHEPTUU B SKOCHUCTEME.
Tpoduyeckue (mMuuieBble) YPOBHM SKOCUCTEMbI. [luieBble ILEM U CETH.
OCHOBHBIE TIOKa3aTeNMd 3KOCHUCTEMBI: OMoMacca, MPOAYKLHUS. DKOJOTMYECKHUE
NUPAMUJIBI:  TPOAYKLHH, YHCIEHHOCTH, OuomMaccel. CBoOMCTBa 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMs, pazButue. Cykueccus

4.3

IIpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO HJIN
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTE€HHBIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonornueckoe n X03HCTBEHHOE 3HAYEHNE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak (akrop ycroiumBoctH sKocucteM. CoxpaHeHUe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.M. Bepnaackoro o Ouoctepe. ['panuubl, coctraB U CTPYKTypa
ouochepsl. Kuboe BemectBo U ero ¢yHkuun. OcobeHHOCTH OHMOchepbl Kak
rio0anbHOM 3KocUCTeMBl. JlMHaMu4eckoe paBHOBecHe W oOpaTHas CBs3b B




ounocepe. KpyroBopoTsl BemeCTB M OHOT€OXMMHYECKHUE IIUKIBI JJIEMEHTOB
(yriepona, azora). 30HaIBbHOCTH OMOCchepbl. OCHOBHBIC OMOMBI CYIIIH

4.5

YenoseuecTtBo B Omocdepe 3emin. AHTPONOTEHHBIE M3MEHEHHS B Owocdepe.
['moGanpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.

OcHoBa palMOHAJIBHOTO  YHOPAaBIEHUS TMPUPOJHBIMU pecypcaMu U HX
UCIoJIb30BaHue. JlocTrykeHuss OMOIOrUK U OXpaHa IPUPOJIbI

[Tposepsiembie Ha EI'D o 6uonoruu TpedoBanms
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpenHero o0mero oopa3oBaHus

Kon

HpOBepﬂeMLIe Tpe60BaHI/I$I K IPpEAMETHBIM PE3YyJibTaTaM OCBOCHUS

HPOBEPSIEMOr0 | OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO 0OIIETr0 00pa30BaHUsI

TpeOOBaHMS

1

ChopMHpPOBAaHHOCTh, 3HAHMK O MECTE€ W POJIM OHOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B (JOPMUPOBAHNY COBPEMEHHOW €CTECTBEHHOHAYIHOU
KapTUHBl MUpa, B TMO3HAHWU 3aKOHOB MHPUPOJABI U PEIICHUH >KU3HEHHO
BaKHBIX COITMATBHO-ITUYECKUX, SKOHOMUYECKHX, SKOJIOTUUECKUX TTPOOIeM
YeJIOBEUECTBA, a TaKKe B PEUICHUHM BOIPOCOB  PalUMOHAIBHOTO
MPUPOJOTIONB30BaHMs, B (POPMUPOBAHWU IIEHHOCTHOTO OTHOIICHHUS K
npupose, OOIIECTBY, YEJIOBEKY; O BKJIAJ€ POCCHMCKHUX M 3apyOeKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnanenue cucreMoit 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMS,
UCIIONIB3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U
9KOCHCTEM (OTMMHCaHue, U3MEpPEHUE, MPOBEICHNE HAOIIOACHHI ); crioco0aMu
BBISIBJICHUSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE.

YMeHue BBIIBUTATh THUIIOTE3BI, IMPOBEPATh HMX OSKCICPUMEHTATLHBIMH
cpenctBamu,  (GopMmynMpys  Ledb  HMCCIENOBaHUsS,  aHaJIU3UPOBAThH
MOJTyYEHHBIC PE3YJIbTATHI U JIeTIaTh BBIBOJIBL.

BrisiBlieHHE  3aBHCHMOCTH  MEXKIY  HCCIEAyeMbIMH  BEIUYHMHAMH,
00BSICHEHUE TOJTYYCHHBIX PE3YJIbTaTOB M (DOPMYIHpPOBAHUE BBIBOIOB C
MCTIOJIb30BaHNEM HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB

YMeHue BIaJeTh CUCTEMON OMOJIOrMYecKMX 3HAHUHM, KOTOpas BKIIIOYACT:
OCHOBOIOJIAraoIre OMOJIOrHYeCKre TEPMUHBI U IOHATUS (’KU3HB, KJIETKa,
TKaHb, OpraH, OpPraHW3M, BHJ, TOMYJALUSA, SKOCUCTEMa, OHOIIEHO3,
ouocdepa; meTaboaM3M, rOMEOCTa3, KICTOYHBI UMMYHHUTET, OMOCUHTE3
Oernka, OMONOIMMEPHI, JUCKPETHOCTD, caMOperyJIsILus,
CaMOBOCIIPOU3BEICHNUE, HAaCJIEACTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oounonornueckue Teopuu: kinerounas treopus T. [lIanna, M. lllnetinena, P.
BupxoBa; kioHanpHO-celnekTUBHOro wuMMmyHurera II. Opmux, W.M.
MeuHnKOBa, XpOMOCOMHAs TeOpus HaciaeacTBeHHOCTH T. Moprana, 3aKoH
3aponpimeBoro cxonacrsa K. bapa, 3pomtonmonnas teopust Y. [lapsuna,




CHHTETUYECKAs: TEOpHUs 3BOJIIOLMHU, Teopus aHTporioreHe3a Y. Jlapeuna;
teopus 6uoreonenosza B.H. CykaueBa; yuenne H.M. BaBuiioBa o nmenTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX pacTeHuid, yueHue A.H.
CeBeplioBa 0 IyTAX U HAIIPaBJICHUAX ABOJIOMH, yueHue B.W. Bepnaackoro
- 0 Ouocdepe); 3aKoHBI (€AMHOOOpa3Usi MOTOMKOB TIEPBOTO IMOKOJICHUS,
pacieruieHsi MPU3HAKOB, HE3aBUCHUMOrO HAcJelIOBaHUS MIpU3HAKoB [
Menzens; CUEIUIEHHOTO HAacleIOBaHUS IPU3HAKOB U  HapyLIEHUs
cueruienus reHos T. Moprana; ToMOJIOTHYECKUX PSAOB B HACJIEICTBEHHON
n3menunBocty H.M. BaBuiioBa; renerudeckoro pasHosecus [[x. Xapau u
B. Baitn6epra; 3apozasimeBoro cxojacta K. bapa; Onorenerndeckuit 3aKoH
9. l'exkens, @. Mroinepa);

MIPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JIuOuxa, 3KOJIOrMYECKOM NUpaMUIbl YHCE,
OMOMAacChl M DHEPTHUH);

runore3bl  (koanepatHod A.M. Omapuna, nepBuuyHoro OymnboHa JIxk.
Xonneitna, mukpocdep C. dokca, pudbo3uma T. Uek)

YMeHue peuIaTh IIOUCKOBLIC OHOJIOrHYECKHUE 3aJlavy; BbIABJIATH IPUYHUHHO-
CJIICACTBCHHBIC CBA3U MCKY UCCIICIYCMbIMHA OHOJIOTHYECKUMH O6’[:€KTaMI/I,
npouoceccaMu M ABJICHHUAMU, JCJIAaTb BBIBOJAbLI M IIPOIHO3bI HAa OCHOBAaHHU
MMOJIYYCHHBIX PC3YJIbTATOB,

COCTABJIAATh I'CHOTHUIIMYCCKUEC CXCMbI CKPCHIMBAHHWA [IJIs1 PA3HBIX THIIOB
HACJICOOBaHUA IPU3HAKOB Yy OPraHu3MOB, COCTABJIATH CXEMBI ICPCHOCA
BCIICCTB U DHCPI'UH B SKOCUCTECMAX (I_ICHI/I NUTaHus, MTHIICBLIC CeTI/I)

VYMeHre yCTaHaBIMBATh B3aMMOCBSI3U MEXIY CTPOCHMEM M (DYHKIMSAMMU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEH, OpraHaMu M CUCTEMaMHU OPraHOB y
pacTeHHi, JKMBOTHBIX W 4YeNOBEKa; MEXIy dSTalmaMu OOMEHa BEIIECTB;
JTanaMy KJIETOYHOI'O IHMKJIA U KU3HEHHBIX LIUKIOB OPraHW3MOB; dTallaMu
HMOPHOHAIBHOTO PA3BUTHUSA; T'€HOTUIIOM U (DEHOTUIIOM, (EHOTHIIOM HU
¢dakTopamMu cpenbl OOUTaHMS; NPOIECCAMU SBOJIOIUM; JABMKYILIUMU
CUJIaMU  aHTPOIIOTEHEe3a; KOMIIOHEHTAMHM pA3JIMYHBIX DKOCUCTEM W
MPUCTIOCOOIEHUSIMU K HUM OpTraHU3MOB

YMeHue BhIIENSTh CYIIeCTBEHHbIE TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK INPOKAapUOT U DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB, OHOr€OLIEHO30B, 3KOCHCTEM U
Ouocdepsl; CTPOEHUSI OPraHOB U CHCTEM OPraHOB pacTEeHUi, )KMBOTHBIX,
YeJI0BeKa; MPOIECCOB JKU3HENEATEIbHOCTH, IPOTEKAIOUINX B OpraHU3Max
pacTeHMi, )KUBOTHBIX M YEJIOBEKAa; OMOJOTMYECKUX MPOILIECCOB: OOMEHa
BellecTB (MeTaboau3M), HUH(GOPMALIUK U TPEBPALICHUS YHEPTHH, OPOKEHHUS,
aBTOTPOGHOrO W TeTepOTPOPHOro THUIIOB NHTAaHUS, (POTOCHMHTE3a U
XEMOCHHTE3a,  MHTO3a,  MeHo3a, TIaMeToreHes3a, 3MOpUOreHesa,
NOCTAMOPHOHANIBHOTO ~ Pa3BUTHS, Pa3sMHOXKEHHUS, HHIUBUAYAIHHOTO
pasBUTHs OpraHu3Ma (OHTOrE€HEe3a), B3aMMOJAEHCTBHS I€HOB, T€TEPO3MUCA;
NeHCTBUN HMCKYCCTBEHHOTO0 0TOOpa, CTAOWMIM3HPYIOLIETO, IBIXKYILETO H
pasphIBAIOIEr0  €CTECTBEHHOro  0TOOpa;  aljIoNaTpU4yeckoro U
CHUMITaTPUUYECKOTO BHI000pA30BaHMUS; BIUSHUS ABMKYIIUX CHUJI ABOJIOIMU
Ha TEHO(OHJ NOMYJALUM; IPUCIOCOOJIEHHOCTH OPraHU3MOB K cpene
oOuTaHus, YepeaOBaHMs HAIIPABICHUI 3BOIIOLIMHI; KPYTOBOPOTA BEIIECTB U
IIOTOKA SHEPTHH B HIKOCUCTEMAX




ChopMupoBaHHOCTH YMEHUS BBIIENATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB,
KJIETOK TPOKApUOT W DYKApUOT; OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpraHW3MOB, BHUJOB, OHOICOLIEHO30B U OKOCHCTEM; OCOOECHHOCTH
npoueccoB OOMEHa BEUIECTB W IPEBpAIlCHUS SHEPTUH B  KIETKE,
(doToCHHTE3a, TIACTUYECKOTO U YHEPreTHYECKOr0 OOMEHa, XEMOCHHTE3a,
MHTO3a, Melo03a, OIUIONOTBOPCHHMS, pa3sBUTUS M Pa3MHOXCHUS,
WH/IMBUYAIbHOTO pa3BUTHs oOpraHu3ma (OHTOreHes3a), OOpbOBI 3a
CYIIECTBOBaHNE, €CTECTBEHHOTO otbopa, BU/1000pa30BaHMs,
OPUCIIOCOOJICHHOCTH ~ OpPraHU3MOB K  cpeae  OOWTaHUs, BIUSHUA
KOMITOHEHTOB JKOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHHH B 3KOCHCTEMax
CBOCHl MECTHOCTH, KPYrOBOPOTa BEIISCTB M IPEBPALICHUS SHEPTUU B
ounocdepe

YMeHHe HUCHOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY ISl JIOKA3aTeJIbCTBA POJICTBA OPraHU3MOB
pa3HBIX CHUCTEMATHUECKUX TPYIIN, B3aUMOCBS3M OPraHU3MOB U CpEbl
OOMTaHMSA; EIUHCTBA YEJIOBEUYECKUX pPac; HEOOXOAMMOCTH 30POBOTO
o0pa3a KU3HU, COXpaHEHHS Pa3HOOOpa3Hsi BUAOB M YKOCHCTEM KaK YCIOBHUS
COCYIIIECTBOBAHMS TIPUPO/IBI U YEIIOBEUECTBA

YMeHue KpUTUYECKHM OLEHUBaTh HMH(OpMalMi0  OMOJIOTMYECKOTO
COJICpXKAHUSA; MHTEPIPETUPOBATh ATUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEOBaHUM B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJOIHH; paccMaTpUBaTh
rio0ajbHbIE SKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH O
OTHOUIEHHIO K HUM COOCTBEHHYIO TO3UIIHIO

[TepeueHs 21eMEHTOB cofepxKaHusl, MpoBepsieMbix Ha ET'D
o omosoruu

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

buonorus xak HayKa. JKuBbIe CHCTEMEI U BX HU3YUCHUC

1.1

CoBpemeHHast OHWOJOTHS - KOMIUIEKCHas Hayka. buonmormdeckue HayKu U
n3ydaemble UMH TpobsieMbl. DyHIaMeHTaIbHbIE, TMPUKIATHBIE U TOUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3HavyeHne OWONOTHU B (OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mMupa. [Ipodeccuu, cBs3anHple ¢ Ouonorueil. 3HaueHUE OHOJIOTHH B
MPAKTUYECKOW JICATEIbHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO35HCTBE,
MIPOMBILUIEHHOCTH, OXPaHE MPUPOJIbI

1.2

JXKuBble cuctembl Kak mpeaMmer usydeHus Omonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHMYECKOIO COCTaBa, OUCKPETHOCTh M LEIOCTHOCTb, CIOXKHOCTh U
YIOPSAA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCT, camMoopraHu3anus,
CaMOBOCITPOU3BENCHUE, PAa3APa)KUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHU3alMM KXUBBIX CUCTEM: MOJICKYJISIPHBIN, KJICTOYHBIM, TKAHEBBIN,
OpTraHU3MEHHBIH, MOMYJISIIMOHHO-BUA0BO, 3KOCUCTEMHBIHN
(OmoreoneHoTnueckuii), Omochepusiif. Ilporeccs, MPOUCXONAIINE B >KHUBBIX




cucremMax. OCHOBHbBIE NMpHU3HAKU XUBOro. JKHW3Hb Kak (hopMa CyIIECTBOBAHUS
MaTepuu

1.3

Metonpl Ouonorudeckoit Hayku. HaOmroneHue, H3MEpEeHHE, JKCIICPUMEHT,
cucTeMarus3ainmsa, MeraaHanu3. lloHaThe o 3aBUCHMOM M HE3aBHCHUMOH
nepemeHHoi. [lmanupoBanue skcnepumenta. [loctaHoBKa U pPOBEpPKA THIIOTES.
HyneBas rumnoreza. [loHsite BBIOOPDKM W €€ JOCTOBEPHOCTh. Pa3dpoc B
Ouosornueckux naHHbIX. OIlEeHKa JOCTOBEPHOCTH IOJIYYCHHBIX PE3yJIbTaTOB.
[IprurHBI UCKAXKEHUS PE3YIBTATOB AKCHEPUMEHTA. [IOHATHE CTATUCTUYECKOTO
TecTa

KneTrka kak Ononoruyeckas cucTeMa

2.1

Knerka - cTpykTypHO-(DYHKIIMOHAJIbHAS €IWHUIA KHUBOTO. MCTOpUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopusi (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE MOJI0KEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.
MeTobl MOJIEKYIISIPHOM M KJIETOYHOM OMOJIOTUU: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, g hepeHIraIbLHOS
LHEHTPUPYTUpPOBaHUE, KYIbTHUBUPOBAHUE KIIETOK

2.2

XVMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHTHL. Bona u
€€ pojb KaKk pacTBOPUTEINS, pPEeareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOperyisiuui. MuHepalibHble BEIIeCTBA KJIETKHU, MX OHMOJIOTHYEcKas poJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMUHOKHMCIOTHBIH cocTaB  OEIKOB.
Crtpyktypsl OenkoBoil monekyinbl. IlepBuunas cTpykTypa Oenka, HenTHIHAs
CBA3b. BrTopuuHas, TpeTWuHas, 4YETBEpTUYHAs CTPYKTypbl. JleHaTypaums.
CsoiictBa 6enkoB. Knaccudukanus 6enkoB. buonornyeckue GyHKIuu O€NKoB.
VYrinesoasl. MoHOcCaxapuapl, JUCaXapHUbl, OJUTOCaXapuabl U IOJIMCAXAPUIIBL.
O0muii mnjmaH CTpoeHHssT U (PU3MKO-XMMHMUYECKHE CBOICTBa  YIJIEBOJOB.
buonorndeckue pyHKIUN YTI€BOOB.

Jlununer. I'mppodunsHO-THAPOdOOHBIE cBOMcTBa. Kitaccupukauus aunuaos.
Tpurnunepunsl, Gochoaunuasl, BOCKH, cTepoubl. buonorndyeckue (yHKIUH
aunuoB. OO0IIMe CBOKWCTBA OMOJIOTHUECKUX MEMOPAH - TEKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, TOJTYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneoruasl. [punmun xommiuementapuoctu. IlpaBuno Yaprapga. Ctpykrypa
JHK - nBotinas crimpans. MectonaxoxaeHue u ouonornyeckne pynakmuu JJHK.
Buasl PHK. ®yuknun PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonoruueckue ¢pynkun AT®. BocctaHOBIIEHHBIE TEPEHOCUUKH, UX QYHKIIUU B
knetke. CexsenupoBanue [IHK.

CtpykTypHass OuoJIOTHS: OMOXMMHYECKHE W OHOPU3MYECKHE HCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tumer  KIETOK: dSyKapuoTH4eckas W  Ipokapuotudeckas. CTpykTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUs KICTKH.

CtpoeHune mpoKapuoTHYEeCKOW KieTku. Kierounas cTteHka OakTepuil W apxewu.
OCOOEHHOCTH CTPOEHHUS! TeTepOTPOPHONH M aBTOTPOGHON NPOKAPUOTHUECKUX
KJIeTOK. MecTO M poJib MPOKapruoT B OHMOIIEHO3aX.

Crpoenne u (yHKIMOHHPOBAHUE SyKApHUOTHYECKOH kieTku. [lnmazmaruyeckas




MeMOpaHa (mazmanemma). CTpyKTypa mia3MaTuaeckord MeMOpaHsl. TpaHcmopt
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMmOpaHy: maccuBHBIN  (muddy3us,
oOnerdyeHHast OuQQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
Tpancnopt). [Tomynponunaemocts MeMOpanbl. PaboTa HaTpuii-kaineBoro Hacoca.
OHAOIMUTO3: MUHONIUTO3, paronnTo3. Jk301uTo3. Kinerounas crenka. CTpykrypa
U QYHKIUY KJIETOYHON CTEHKU pacTeHUM, rpuOOB.

Huronna3zma. Ilutozonb. Ilutockener. JBmxenue uutoriazmbl. OpraHouabl
kiaeTkr. OnHOMeMOpaHHbIE OPraHOWIbl KIETKU: HHAOIIa3MaTH4ecKas CeTb
(OIIC), ammapat ['onbku, TU30COMBI, UX CTpoeHHEe U (QyHKIMH. B3aumocssi3b
OJIHOMEMOpaHHBIX OPraHoOMJIOB KJIeTKU. CTpOEHUE TpaHyJsIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbix OenkoB. CuHTE3 KIETOYHbIX MeMOpaH. [nagkuii
(arpaHyJsIpHBINA) BHIOMIa3MaTUYecKuil peTukyiayM. CekperopHas (QYyHKUUA
anmapara ['onbmxu. TpaHCOPT BEHIECTB B KIETKE. Bakyosin pacTUTENbHBIX
kiietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenrie n GyHKIMH MHUTOXOHApPUHA W 1uiacTul. IlepBuuHbIe, BTOPUUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOILIACTHI BBICUIMX PACTEHUH.

HememOpannbsie opranouasl kieTkn CrpoeHne W (YHKIMHM HeMeMOpaHHBIX
OpraHouJioB KieTku. PubGocombl. MukpodunameHTsl. MpbllIeUHbIE KIIETKU.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE KIYTUKOB MU
pecHuuek. MUKpoTpyOOUuKH 1UTOMIIa3MBbl. LleHTpHons.

Anpo. Obonouka sapa, XpoOMaTHH, KapuoIUla3Mma, SIPBILIKHA, WX CTPOCHHE U
¢bynkuuu. SnepHsiii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOXKEHUE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTtruHa - TUCTOHBI.

Knerounsle BkimtoueHuss. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK JYKapHOT
(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

2.4

AccuMWISIIMS U TUCCUMMIIIALIMSA - JABE CTOPOHBI MeTabonu3Mma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIA U reTepoTpodHbI. YyacTHe KHUCIOpoaa B OOMEHHBIX
npoueccax. OHepreTudeckoe obecrneueHue KieTku: mnpeBpamieHue ATD B
oOMeHHBIX mpoueccax. @DepMEeHTaTUBHBIM XapakTep peakiHil KIEeTOYHOro
Merabonu3ma. DepMeHThI, UX CTpPOEHHEe, CBOMCTBA M MEXaHHU3M JICHCTBHSI.
Kodepmentsl. Otnuuus GpepMEeHTOB OT HEOPraHUYECKUX KaTannzaTtopos. bemku-
aKTHUBATOPbI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (epPMEHTATHUBHBIX
peaKmii OT Pa3IUYHBIX (PAKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKUX BemecTB B Kierke. dPorocuHTe3. Poiab
XJIoporjacToB B mpouecce (oTtocuHre3a. CBetoBas U TeMHOBas (pasbl.
[TponyktuBHOCTH (hoTOCHMHTE3a. BiusHue paznuyHbIX (QaKkTOpOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMmocuHTe3. PazHooOpa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE
OakTepuu, xenezo0aKkTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUEHUE
XEMOCHHTE3A.

AnaspoOHble opraHusMbl. Buabl Opoxenus. IIpomykTel OposkeHUS M HX
UCIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MUKpPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AspoOHBIE OpraHM3MBbl. DTaIlbl dHEpPreTuueckoro ooMmeHa. [1oAroTOBUTEIBHBIN
sTarn. [ ukonus3 - 6eCKUCIOPOIHOE PACHICTIIICHHUE TIIOKO3BI.

buonornueckoe OKHCIEHHE, WU KIETOYHOE JbpIXaHue. Poap MHUTOXOHIpHIl B
npoiieccax 6uonoruueckoro okucneHus. Lukmuueckue peakuun. OKUCIUTEIBHOE




docdopmmmposanne. [IpenmymiecTBa adpoOHOTO MyTH OOMEHA BEUIECTB MeEpe
aHa’poOHBIM. D(H(PEKTUBHOCTD SHEPTETHIECKOTO OOMEHa

2.5

Peakuuu marpuuHoro cuurtesa. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTPUYHOTO CHHTE3a. Peann3anus Hacae1cCTBeHHOM HHpopManuu. [ 'eHeTnuecKuii
KOJl, ero cBoictBa. TpaHckpunuus - matpuuHbli cuHTe3 PHK. Ilpunumms
TPAHCKPUIILIUUA: KOMIJIEMEHTAPHOCTh, aHTUIIAPAILIETbHOCTh, aCUMMETPUYHOCTD.
Tpancnsanus u ee 3tanbl. Yuactue TpancrnoptHeix PHK B OmocuHTese Oenka.
VYcnoBust 6mocunTe3a Oenka. KoaupoBanue amuHOkucaoT. Poms pubocom B
O6uocuHTe3e Oemnka.

Opranu3zanys TeHOMa y IPOKapuoT U 3YKapUOT. Perynsius akTHUBHOCTH F€HOB Yy
npokapuot. ['unote3a omnepona (. XKakob, K. Mano). Perynsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupychl - HekneTrounbsle (GopMbl KM3HH M OOnuratHele mapa3uthl. CTpoeHue
MIPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0osieBaHusi 4yenoBeka, kKUBOTHbIX, pactenuid. CIIN/, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOIIEMBI

2.6

Kierounslii iuki1, ero nepuosl u peryisinus. Uarepdasza u mutos. OcobeHHOCTH
npoleccoB, NpoTekalmux B HHTepdasze. IloAroroBka KIETKH K JIEJIEHUIO.
[TpecunreTnyeckuii (IOCTMUTOTUYECKUH ), CHHTETUUECKUNA M TOCTCUHTETUYECKUM
(MPEeMHUTOTUYECKHI ) IEPHOIBI HHTEP(a3bI.

Marpuunsiii  cunre3 JIHK-permmmkanmsa. Ilpuanuner  pernmmmxanmun  JIHK:
KOMIUIEMEHTAPHOCTD, ITOJIyKOHCEPBATUBHBIN CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanuszm perumkanuu JJTHK. Xpomocomsl. Ctpoenue xpomocoM. Temomeps! u

TesoMepa3a. XpPOMOCOMHBI Ha0Op KIETKHM - KapHOTHM. JIMIUIOMAHBIA U
rariou b - Habopel XpomocoM. ['omosornynsle Xpomocombl. [losoBbie
XPOMOCOMBI.

I[CJ'IGHI/IG KJICTKHU - MHUTO3. CTa]j[I/II/I MHTO3a U MPOUCXOAAIINE B HUX HPOLUECCHI.
Tunel muto3a. KapI/IOKI/IHe3 N IUTOKHUHCS. buonorndyeckoe 3Ha4YE€HHE MHUTO3A.
Perynﬂum{ MHUTOTHUYCCKOI'O IIMKJIa KJICTKH. HporpaMMpreMaﬂ KJICTOYHAs THOCIb
- ariorTo3.

CDYHKIII/IOHaJ'IBHaSI ICHOMHKA

Opranusm kak OUoJIOrHyYecKas cuctemMa

3.1

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBbI "
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBl  pa3MHOXKEHHUS OpraHuM3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buuel Gecrnonoro  pa3sMHOXKEHHUS: TOYKOBAaHUE, CIOPYJISAIMS,
dbparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonossie kneTku, uau rameTsl. Meiio3. Ctaauun meio3sa.
IToBenenue xpomocom B meitose. KpoccuHrosep. buosornueckuii cMbIC Meno3a
¥ TI0JI0BOTO Iporecca. Melo3 U €ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pa3zputue. ['ameToreHe3 y *UBOTHBIX. [l0yOBBIE Kee3bl.
OO6pa3zoBaHue 1 pa3BUTHE NOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOpPHUOHAIbHOE Pa3BUTHE >KUBOTHBIX.
Crioco0bI OIUI0IOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymkn). pobnenue. Tunsl npodnenust. OcobeHHOCTH
IpoOJieHNs MIIEKOMUTAIONIUX. 3apOAbIIIEBbIE JUCTKU (TacTpyssius). 3aKiaaka




OpPraHOB W TKAHEH W3 3apOJBILICBBIX JIMCTKOB. B3anMmHOE BIMsHUE YacTed
pa3BUBaroIerocs 3apoisima (3MOpHOHaNbHAs HWHAYKLIMS). 3akiajka IUIaHa
CTPOEHHMsI KUBOTHOTO KaK pE3ylbTaT HEPAPXHUECKUX B3aUMOJACUCTBUN T'€HOB.
Bnusinue Ha SMOpUOHAIbHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYKaOIIEH
cpensl. Poct u pazButue xuBOTHBIX. [locTaMOpuonanbHblil nepuos. Ilpsmoe u
HenpsiMoe pasBuTHe. PasButue ¢ MeramMopo3oM y OECIO3BOHOYHBIX U
II03BOHOYHBIX JXUBOTHBIX. bHOJOrHueckoe 3Ha4YE€HHWE NPSIMOr0 U HENPSIMOIo
pa3BUTHS, UX PaCIpOCTpaHEHUE B Npupoje. Tumsl pocTa KUBOTHBIX. DakTOpPbI
PETyJISIIH pOCTa )KUBOTHBIX U YenoBeka. CTa iy oCTIMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX M 4esioBeka. [lepuobl OHTOreHe3a yenoBeka.

PazmHoxenne u pasButHe pacreHuil. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM LuKie pacteHud. OOpa3oBaHue crop B Ipolecce Meiosa.
['amerorenes y pacteHuil. OIUIOAOTBOPEHHWE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHO€ OMJI0I0TBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U
pa3BuTHE ceMeHU. MexaHu3MBbl PEeTyJIALMY OHTOI'€HE3a Y PACTEHUM U JKUBOTHBIX

3.2

Wcropust cTaHOBICHUS U pa3BUTHS TEHETUKHU KaK HAyKH. OCHOBHBIE TCHETUYECKUE
MOHATASI W CHUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, aJUJIEJbHBIE TEHBI,
aJbTCPHATHBHBIC MPU3HAKH, JOMHWHAHTHBIA M  PELECCHUBHBIM  NPHU3HAK,
TOMO3UIOTa, TeTEPO3UTOTa, YWCTas JIMHWS, THOPHUIBI, TCHOTHII, (EHOTHIIL.
OcCHOBHBIE =~ METOABl TECHETUKHU: TUOPUJIOTOTHYECKUN, [UTOJIOTHYECCKUH,
MOJIEKYJIIPHO-T€HETUYECKU I

3.3

Monorubpunnoe ckpemuBanue. [IlepBoiii 3aKkoH MeHens - 3aK0oH eJMHO00pasus
rubpuaoB nepBoro mnokojeHus. IlpaBwiio nomuHupoBaHus. Bropoil 3akon
Menpnens - 3aKOH pacUICIUIEHUs IpU3HAKoOB. LluTosormyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UIIOTe3a YUCTOTHI TaMeT.

AHanu3upyrollee ckpemrBaHue. IIpoMeXyTOuHBI XapakTep HaclieJOBaHUs.
Pacuiennenve npu3HakoB IPU HEMIOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuit 3akoH MeHaens - 3aKOH HE3aBUCUMOTO
HAcJeJOBaHUS  MpU3HAKOB.  [luTomormueckue  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHMUS.

CuennenHoe HacnenoBaHue mnpuszHakoB. Paborel T. Moprana. CuemnsieHHoe
HACJIEJOBAHUE T'E€HOB, HApYIICHUE CLEIUICHHUS MEXKIYy IeHamu. XpOMOCOMHas
TE€OpHUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAeNIeHUs] 1oJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TeTeporaMeTHbld moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacimemoBaHue NpU3HAKOB, CUEIUIEHHBIX C
noiaoMm. ['eHoTMn Kak 1enoctHas cucrema. [lielorponusi - MHOKECTBEHHOE
JelictBue reHa. MHOXECTBEHHBINM ajuienu3M. B3anmojeicTBHE HealJIeIbHBIX
reHoB. Kommiementapaocts. Onucras. [Tonmmmepus

3.4

B3aumopeiictBue reHotuna uW  cpeapl npu  GOpMHpOBaHMH  (DEHOTHIIA.
N3meHunBOCTH NMpr3HaKoB. KauecTBEHHbIE U KOJMYECTBEHHbIE MpU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIE/ICTBEHHAS!.

Monudukanonnass  U3MEHYMBOCTE. Pomb  cpembl B (hOpMHUPOBAHHH
MoAu(UKAITMOHHOW M3MEHYMBOCTH. HopMma peaknmu npusHaka. BapuanroHHbBIN
psn u BapuanuonHas kpusas (B. HMoranncen). CpoiicTBa MoIu(HUKAIIMOHHON
U3MEHYUBOCTH.

['enotunuueckass M3MEHYMBOCTh. (CBOMCTBA T€HOTUIUYECKON H3MEHUMBOCTH.
Buapl reHOTUTTHYECKOM N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.




KomOuHatuBHass u3MEHYMBOCTh. Meii03 W TMOJOBOM IMpolecc - OCHOBA
KOMOMHATUBHOM u3MeHunBOCTU. Posib KOMOMHATUBHOW HM3MEHUMBOCTH B
CO31aHUU F'€HETUYECKOT0 pa3HOOOpa3us B IPeesiax OJHOTO BUJA.

MyranuonHass HW3MEHUYMBOCTb. Buapsl MyTanui: TI'€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHblE M MHAYLUMpPOBaHHbIE MyTallMU. SlaepHele H
qUTOIIa3MaTu4yeckue Myranuu. CoMaTH4ecKue U MoJIoBele MyTauuu. IIpununnsl
BO3HMKHOBEHHsI MyTrauuid. MyrareHbl M HMX BIUSHHE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTMYECKHX pPSAIOB B
HacsieacTBeHHOW n3meHunBoctu (H.W. BaBunos). BuesnepHast n3MeHUMBOCTh U
HaCJIEICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HUCCIEIOBAaHUS TeHOMa
YCJIOBCKaA. MeTOI[I)I N3YUCHUA T'CHCTUKU YCJIOBCKA: FCHG&JIOI‘I/IHCCKI/Iﬁ,
OJIM3HEIOBBIH, [UTOTEHETUYECKUH, MOMYJISIIIMOHHO-CTaTUCTUYECKHH,
MOJIEKYJISIPHO-T€HETHUECKHUIA. CoBpemeHHOE orpezeneHue reHOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAaHKE, FT€HOTUITUPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBennble  3aboneBaHust  4eynoBeka. [eHHbIE U
XpPOMOCOMHBIE  OOJIE3HM  4YellOBeKa. bonessm ¢ HacneACTBEHHOMN
[IPEIPACIIONOKEHHOCTHI0. 3HAUCHUE METULIMHCKON M€ HETUKHU B IPEJOTBPAICHUN
U JICYCHUH TeHETHUECKUX 3a00s1eBaHmil yenoBeka. CTBOIOBBIE KIETKH

3.6

JomecTukauust ¥ cenekius. 3apoKICHUE CENEKLUHMH U JIOMECTUKALMHU. YUYeHue
H.W. BaBmioBa 0 1LEHTpax NPOMCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpPHBIX
pacteHuil. Ponb cenekuuu B CO3/1aHUM COPTOB PACTEHMM M MOPOJ JKUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEICTBEHHOU
u3meHunBoctu H.W. BaBuiosa, ero 3naueHue i CEIEKIIMOHHOMN paOoOThI.
Metonpl cenekunoHHONW pabOoThl. McKyccTBeHHBIH OTOOp: MAaccOBBIM U
WHAVBUAYAIbHBIM.  JTambl ~ KOMOMHALIMOHHOW  cenekuuu.  McmbiTaHue
MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOIIBIO OICHKU
dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ omoIkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTO/ CeJIEKITMOHHOM pa0doThl. PagnanmoHHbii u
XUMHYECKHM MyTareHe3 Kak WCTOYHHUK MYTaluid y KYJIbTYpPHBIX (GopM
opranusmoB. lcronb30BaHME TI'€HOMHOTO PEIAKTUPOBAHUS U METOJO0B
pexombuHanTHBIX JIHK 17151 monydenust ucXoIHOTO MaTepuana Ajsl CENeKIIHH.
[Toryuenue nonumiaonoB. BuyrpuBngoBas rudpuausanus. banzkopoacTseHHOe
CKpeIIUBaHue, WK HHOpUANHT. HepoicTBeHHOE CKpeIIMBaHKe, WA AyTOPUIUHT.
I'erepo3uc u ero npuunHel. Mcnons3oBanue retepos3uca B cenekuu. OTnaneHHas
rubpuamzanus. [Ipeogonenue O6ecruioans MEKBUIOBBIX THOPUIOB. JlOCTHKEHHUS
CEJIEKI[UU PACTEHUI U KUBOTHBIX

3.7

OOBEeKTHI, UCTIONb3yEMbIE B OMOTEXHOJIOTUH, - KJIETOUHbIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBl, HX XapakTepucCTHKa. TpaaulMoHHas OHOTEXHOJOTHS:
xje0orneyeHnue, TMOJydYeHUE  KHUCIOMOJIOYHBIX  IMPOAYKTOB,  BUHOJEJHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MUKPOOHOIOIMYECKHX TEXHOJIOTUH.
[TponsBoncTBO  Oenka, aMMHOKMCIOT M BHUTaMHMHOB.  VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMA SMLEKIECTOK M KIOHUPOBAHUE >KUBOTHBIX.
Meton TpaHCIUTAaHTaLUH SIEP KIETOK.

XpOMOCOMHass M T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa |
KoHcTpyupoBanue pekomOuHaHnTHBIX JIHK. JlocTmkeHus ©u TEpCHEKTHUBBI
XpPOMOCOMHOW W TEHHOW WH)XEHepuu. MeauuuHcKue OWOTEXHOJIOTHH.
Hcnonp30BaHuE CTBOJIOBBIX KJIETOK




CucreMa 1 MHOrooOpasue OpraHMyecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro mupa. IlpunHnunsl knaccupukanuu opraHu3mMoB. OCHOBHBIE
CHCTEMaTHYECKHE IPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M KU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
Bakrepun, apxeu, OJHOKIETOUHBIE IPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APYrue
npoTtucThl. KosoHnanbHble opranu3msl. [IBI)KEHUE 0THOKJIETOYHBIX OPTaHU3MOB:
ame0oHIHOE, KTYTHKOBOE, PECHUYHOE. 3aIlluTa Y OJHOKJIETOYHBIX OPTaHU3MOB.
PaznpaxxuMocTh y 0THOKJIETOYHBIX OpPraHU3MOB. TakCUCHI

4.2

MHOTrOKJIETOUHbIC pacTeHHs. B3aMMOCBS3b YacTei MHOTOKJICTOYHOI'O OPraHHU3Ma.
TkaHu, OpraHbl ¥ CUCTEMBI OPraHOB MHOTOKJICTOYHOTO opranu3ma. OpranusM Kak
eauHoe 1enoe. Tkanu pacteHuil. TUIIBI pacTUTEIBHBIX TKaHEH: 00pa30BaTeIIbHAS,
MOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MexaHu4deckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMH ¥ pacrioyiOKEHHs TKAHEH B OpraHax pacTeHUH

4.3

BereraruBHble M reHepaTUBHBIC OpraHbl pacTeHU. OyHKIIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. [[BuxeHre MHOTOKJIETOUYHBIX PACTEHUIN: TPOIIU3MBI U
Hactuu. [lormomenue BOIBI, YIVIEKUCIOTO ra3a W MHHEPAIbHBIX BELIECTB
pactenusimu. Jlpixanue pacternid. Juddys3us ra3oB uepe3 MOBEpXHOCTh KIETKH.
TpaHcniopTHBIE CHCTEMBl pacTeHHW. BbineneHne y pacTeHuil. 3amura y
MHOTOKJIEeTOUYHbIX pacTeHuil. Kyrtukyna. CpencrtBa macCMBHOM M XUMHUYECKOM
3aIIUThl. OUTOHLIHUIBL.

PazgpaxxumocTs M perynsuus y OpraHu3MoB. PaznpaxumocTs U peryisuus y
MHOT'OKJIETOYHBIX pacTeHHi. POCTOBEIE BelecTBa U UX 3HAYCHHUE

4.5

MHOroKJIeTOYHbIE  KMBOTHBIE. B3anMMOCBA3b 4YacTe€ll  MHOTOKJIETOYHOIO
opranusma. TkKaHU, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOI'O OpraHU3Ma.
OpranmnsMm kak eauHoe 1enoe. 'omeocra3. TkaHu KUBOTHBIX W 4esioBeKa. THITBI
JKUBOTHBIX TKaHEH: SNHUTENnaabHas, COCIWHUTENbHAs, MBbIIIEYHAsA, HEPBHAs.
OcobenHocTH cTpoeHust, QyHKIIUNA U PaCcTOIOKEHUS TKaHEH B OpraHax »KUBOTHBIX
Y YeJoBeKa

4.6

Oprasbl U CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIBI COSAMHEHUS
KOCTEH.

JIB>keHre MHOTOKJICTOYHEIX JKMBOTHBIX. IluTanue KWUBOTHEIX. IluTanue
ITO3BOHOYHBIX JKUBOTHBIX. HBIX&HI/IG JKNBOTHBIX. KO)KHOG ObIXaHUC. }Ka6epHoe nu
JIETOYHOE JIBIXaHUE.

HBIX&HI/IG IIO3BOHOYHBIX JXHWBOTHBIX. 3BOJ’II—OHI/IOHHOC yC.]'IO)KHeHI/Ie CTpoeHI/ISI
JIETKUX II03BOHOYHEIX >KMBOTHBIX. [[pIXaTelbHas cHCTEMa 4elloBeka. MexaHH3M
BCHTUWJIAIIUU JICTKUX Yy OTdno # MIJICKOIIUTAOIINX. TpchnopT BCIIICCTB y
OopraHu3MoB. TpaHCIOPT BELIECTB Yy *UBOTHbIX. KpoBeHOCHas cuctema U ee
opranbl. KpoBeHOCHas  cucTemMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIleHHs. DBOJIOIMOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. BbIeneHue y opraHu3moB. Beienenue y
KNBOTHBIX. COKpaTI/ITeHLHBIe BaKYOJII/I. OpFaHBI BBIACIICHUSL. CBHBB ITIOJIOCTH TEJ1a
C KPOBEHOCHOM W BBIACIHUTENBHON cUCTeMaMmu. BblerneHne y MO3BOHOYHBIX
KNBOTHBIX. BaH_[I/ITa y MHOT'OKJICTOYHBIX )KXUBOTHBIX. HOKpOBBI " Uux HpOI/I3BO,£[HI:Ie.




Pa3nipaxuMOCTh M peryisuust y OpraHu3MoB. Pa3ipa>kuMoCcTh y OJHOKIETOUHBIX
opranu3MoB. Takcuchbl. Pa3gpaxuMocTe M peryisuus Yy MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peiaeKTopHas peryysiuus y MHOTOKJIETOYHBIX ’KUBOTHBIX.
HepBHas cucrema u ee oT/elbl. DBOMIONMMOHHOE YCIOKHEHUE CTPOSHHSI HEPBHOM
CHCTEMBI y KUBOTHBIX.

Pa3zpaboTka anroputmMoB W mporpamm i 3(QeKTuBHON (YHKIHOHATHHON
aHHOTAllUM  TI€HOMOB,  TPAaHCKPUIITOMOB,  IPOTEOMOB,  METa0O0JIOMOB
MHUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX M YeJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0pPOBLEC

5.1

Opransl ¥ CUCTEMbI OpraHoOB yesoBeka. OTiebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
XKHUBOTHBIX. Pediexc u peduiekropHas ayra. besycioBHble U yCIIOBHbIE pe(IEKChI.
I'ymopasibHass peryisauus W OSHIOKPUHHAs CHCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPUHHOM CHCTEMBI M UX TOPMOHBL. JIeliCTBME TOPMOHOB.
B3aumocBs3p HepBHOW M SHIOKPUHHOM cucreM. ['unoranamo-runodusapHas
cucrema. Pedexc u pedaextopHas ayra. beaycioBHble U yCIOBHBIE pedIeKChl

5.2

3amura opranuzma ot Oonesnel. MimmyHHast cucreMa udenoBeka. KieTouHblil u
TYMOPQJIbHBI HMMMYHHUTET. BpOXKIEHHBIN, NPHOOPETEHHBIH crienupuIecKuit
uMMyHHTeT. Teopus KioHaidbHO-cenekTuBHOro ummyHuteta (II. Dpnux, ©.M.
bepner, C. Tonerasa). BocnianutenbHble OTBETHI OpraHU3MOB. PoJb BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI

5.3

KpoBeHocHas cucrema u ee opranbl. Cepaue, KPOBEHOCHBIE COCYIBI U KPOBb.
Kpyru kpoBooOparienus. Pabora cepana u ee perynsuus

5.4

Jpixanue yenoseka. Jluddysus ra3os uepes MoBEpXHOCTh KIETKU. JlpIxaTesbHas
cuctema uesjoBeka. JlpIxareiabHash TOBEPXHOCTh. Perymsmus  AbIXaHHsl.
JbIxarenbHble 00BEMbI

5.5

[TumeBaputenbHass cuctema 4venoBeka. OTHENnbl NMUILEBAPUTEIBHOIO TPAKTA.
IInmeBapuTenbHple  Kele3bl.  BHYTPUIIONOCTHOE W BHYTPHUKIETOYHOE
MUIIEBAPEHUE

5.6

[ToxkpoBel M ux mnpowusBoiaHble. Oprasbl BbiaeneHus. llouku. CrpoeHue n
¢dbyHK1MOHMpOoBaHUe HedpoHa. DuibTpanus, cekperus 1 o0paTHOE BCachlBaHUE
KaK MEXaHU3Mbl paboThl OpraHoB BbiAeneHus. OOpa3zoBaHue MOYH y YellOBeKa

5.7

JIBukeHre 4eroBeKa: MbllievyHas cucreMa. CKeNeTHbIe MBIIIIB U uX paboTa.
CTpO€HME U TUTIBI COEUHEHHS KOCTEM

Teopus sBomonnu. Pazsutre )Knu3Hu Ha 3eMie

6.1

OpomouronHas reopus Y. Jlapsuna. [IpeAnochuiky BOSHUKHOBEHUS JapBUHU3MA.
Ku3sb 1 HayuyHas nearenbHocTh Y. J[apBuHAa.

JBwxkymue cwibl dBoMONMKA BUAOB 1Mo Y. /lapBuHy (BBICOKass MHTEHCHBHOCTH
pPa3MHOXKEHHUsT OpraHWU3MOB, HACIEACTBEHHAas W3MEHUYMBOCTh, Oopbba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoii Teopuun sBomtonuu (CTI). Heilitpanbhnas Teopus
sBostonnu. CoBpeMeHHas HBOJIIOIMOHHAS OMOJIOTHs. 3HaYeHUE DBOJIOIMOHHON




TeOpuHu B (POPMUPOBAHUU €CTCCTBCHHO-HAYYHOW KAPTUHBI MUPA

6.2

[Tonmynsiuust Kak 3eMeHTapHas eIMHULA 3BOJOLMH. COBpEMEHHBIE METO[BI
OLIEHKH TI'€HETUYECKOro pa3HooOpa3us W CTPYKTypbl nomynasuuil. M3menenue
reHooHa TOMYISAINH KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHerudeckoro pasHoecus [[x. Xapau, B. BaitnOepra.

DnemeHTapHbIe (PAKTOPHI (ABHKYIIHE CUIIBI) SBOJIONUH. MyTallMOHHBII po1iecc.
KoMmOuHaTtuBHas M3MeHYMBOCTh. Jlpelid T'eHOB - ciydaiiHble HEHANpPaBIICHHbBIC
U3MEHEHHs YacToT aenedl B monmymsinuax. D¢ddext ocHoBatens. Murpauuu.
N3onsauus nomynsnuii: reorpaguyeckas (IpocTpaHCTBEHHas), OHoornyeckas
(penpoayKTHUBHas).

EcrecTBenHbIli  0oTOOp - HampaBisronid  (GakTop dBomronud.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOWIM3UPYIOUUH, pPa3phIBAIOLIHIA
(nu3pynrtuBHbIN). [TonoBoit oTOOP.

[IprcniocoONEHHOCT, ~ OPraHU3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIIOIMH.
Bo3nukHOoBeHHe  mpucrnocoOieHudt y  opraHu3moB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuil y opranu3zmMoB. OTHOCUTEIBHOCTh
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumoobpasoBaHue Kak pe3ynbTar
MUKpO3BoItonuu. M3omsanus - kmodeBoil (akrop BupooOpazoBanus. Ilytu u
CIocoObI BH1000pa30BaHMUS: JIONaTPUIECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (9Koyioruyeckoe),  "MrHoBeHHoe" — (IIOJIMIUIOMIM3ALMS,
rudpuausanys). JJinTenbHOCTh BOIIOLUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BomtonMoHHON OHOJOrHMM B pa3palOTKe HAayYHBIX METOJIOB COXPaHEHHUS
61opazHooOpazus. MHUKpPOIBOJIIOLUS M KOABOJIOIMS Mapa3UTOB U HMX XO3S5EB.
Mexanu3msbl GopMHpPOBaHUS YCTOMUMBOCTH K aHTHOMOTHKAM U CTIOCOOBI 0OpHOBI
C Hel

6.3

Metonpl u3yuenuss MakposBoirouuu. [lazeoHTosmorndeckue MeETOIbl U3ydEHUs
sBostonnu. Ilepexonupie opMbl U PpuTOreHeTHUYECKUE PSAAbl OPraHU3MOB.
buoreorpadudeckne MeTo bl U3ydeHus 3BooLud. CpaBHeHUE (IIOphl U (ayHBbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emiu. Bunb-sHaemMuku u
PEJIUKTBHI.

OMOpPHOJIOTMYECKHE U CpPaBHUTEIbHO-MOP(]OIOrHuecKkre MEeTOAbl H3Y4YEHHUS
IBOJIIOLIMU. ['eHeTnyeckne MEXaHW3MBbl SBOJIIOIMM OHTOIEHE3a U IOSIBICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTWYHBIE W  AHAJIOTMYHBIE  OPraHBbI.
PyaumenrapHsle  opraHel M aTaBU3Mbl.  MOJEKYJISpPHO-TEHETUYECKUE,
OMOXMMHYECKHME M  MaTeMaTHYeCKHE€  METOAbl  M3YYEHHUS  SBOJIIOIMH.
['omonornynsie reHbl. COBpeMEHHBIE METO/AbI MOCTPOEHHs (PHIOT€HETHUYECKUX
JepeBbEB. XPOMOCOMHBIE MYTAIlUU U 3BOJIIOIUS TEHOMOB.

OO0ue 3aKoHOMEpHOCTH (mpaBuiia) 3Bomonud. HeoOpaTMMOCTh 3BONIOLUU.
AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOTIOIUU

6.4

Hay4nble rumoTe3bl MPOUCXOXKACHUS KU3HH Ha 3emite. AOHOTeHe3 U MTaHCTIEPMUS.
JonayuyHble MpeacTaBiICHUS O 3apOKJICHUU >KU3HM (KpealroHu3M). ['umoresa
MOCTOSIHHOTO CaMO3apOXKJIECHHUS )KU3HU U €€ orpoBepxeHue onbitamu ©. Peau, JI.
Crnannanuanmy, JI. I[Tactrepa. [Iporcxoxaenue sKxu3Hu 1 aCTPOOHOIIOTHSL.

OcHOBHBIE dTalbl HEOpPTaHWYeCcKoW HBomronuU. [lmanerapHas (Teosoruyeckas)
ABOIOIIHS. XUMHUYECKast SBOTIOIMS. AOMOTCHHBIN CHHTE3 OPTaHUYECKHX BEIECTB
n3 Heopranndyeckux. OmpiT C. Musiepa u I'. FOpu. O6pa3zoBanne moJMMepoB U3




MoHoMepoB. Koanepsarnag runoreza A.M. Onapuna, rumnore3a INEpBUYHOIO
oynwoHa [[x. Xonmeiina, renernyeckas runoresa I'. Memnepa. Pu6o3umsr (T. Uek)
u rtunoreza "mmpa PHK" V. Tunbepra. ®opmupoBanue MeMOpaH u
BO3HUKHOBEHHUE ITPOTOKJIETKH.

Hctopus 3emnu u Meronbl ee nsydeHus. Mckonaemble OpraHU4eCKUE OCTATKH.
['eoxponosorus u ee mMeroabl. OTHOCUTENbHAS U a0COIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHOIOrMYecKas mKajaa: S0Hbl, IPbl, IEPUOBL, SITOXH.

HavanbHble 3Tanbl opraHudyeckoi 3Bosrouuu. [losiBaeHue u 3BONOLUSA NEPBBIX
KJICTOK. DBOJIONMA MeTabonu3ma. BO3HMKHOBEHHE TIEPBBIX OSKOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJIoT MEepBhIX Ha 3eMyie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapHOTHL.

[Tpoucxoxaenue 3ykapuoT (CUMOMOTEHe3). DBOJIOIMOHHOE IPOUCXOXKICHUE
BUpYyCOB. IIpoMcxoXkneHHME MHOIOKJIETOYHBIX OpraHu3MOB. BoO3HMKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPIraHU3MOB.

OCHOBHBIE dTambl HBOJIONUHM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacteHuil. Bpixon pactenuii Ha cymy. llosiBaeHue crnopoBbBIX pacTeHH U
3aBoeBaHne UMM cymu. CemeHHble pacreHus. I[IpoucxokIeHue LBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl ABOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(oO3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBbie Xopa0BbIE KUBOTHBIE. JKU3HD B BO/IE. DBOJIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuoduii u pentuinuii. [IporcxokaeHre MIICKOTUTAIONUX U
ntul. [lpunanun kmouyeBoro apomopdosza. OcBoeHHe O€CHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3emiie 10 3paM U NepuoaM: apxei, IpoTepo30il, naneo3oi,
Me3030H, KaifHO30M. OOmas XapakTepuCTHKa KJINMara M TeOJOTHYECKHX
npoueccos. [losiBieHne u paclBeT XapaKTEPHBIX OPraHU3MOB. YTi1e00pa3oBaHue:
€ro yCJIOBHSI U BIIUSIHUE Ha Ta30BBI COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUSI - DSKOJOTUYECKHE KPHU3HUCHI mponuioro. IlpuuuHbl 1
CJEICTBUSl MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIH SKOJOTUYECKHH KPHU3UC, €ro
0COOEHHOCTHU

6.5

Paznenst u 3amaum  anTpomnosorud. Metoasl aHTponojoruu. CTaHOBIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH UeaoBeka. COBpEMEHHBIE HAyUHbIE TEOPUHU.
CxoncTBO uenoBeKka € KUBOTHBIMU. CHCTEMaTHYeCKOE IOJOXKEHHE YeIOBEeKa.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPABHUTEIBHO-
MOpQOJIOTHUECKHE, AMOPHOJIOTHUYECKHE, (hU3M0JI0r0-0MOXUMHYECKHE,
nosesneHuyeckue. OTanuns 4el0BeKa OT KUBOTHBIX. [IpsIMOX0XKaeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBLHON
CUCTEMBI.

JBuxyme cuibl ((hakTopbl) aHTpONoreHesa: OHWOJIOrMYecKHe, COLUANIbHBIE.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.
OcHOBHBIE CTaIMM AHTPOIIOT€HEe3a. ABCTPATIONUTEKHU - IBYHOTHE MPEAKHU JTIOACH.
YenoBek yMelbli, IEPBbIE U3TOTOBIICHUS OPYAUN TpyAa. YenoBeK NpsAMOXOIAIUN
W TIEPBBIA BBIXOA JIoJel 3a mpeaenbl Adpuku. UemoBek reiaenbOeprckuii -
o0mMi TpesoK HEaHJEePTAIbCKOTO YEIOBEKa M YelloBeKa pa3yMHOro. YemoBek
HEAHJIEPTAIIbCKUM Kak BHJ JIIOJIEM XOJIOJHOrO KinmaTa. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THIIA, JIEHUCOBCKUN 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npeaenamMu AQppukmu.

DOBONIIOLIMSL  COBPEMEHHOTO 4YelOBeKa. ECTeCTBEHHBIM OTOOp B MOMYNALUAX




yejoBeKka. MyTanMOHHBIA mporece U noaumopdusm. [lomynsinuoHHbIe BOJHBI,
npeiid reHoB, murpanus u "3pdext ocHoBaTens" B MOMYJIALIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacwl. [lonsitue o pace. bonbiime pacel:  eBporeouaHas
(eBpa3uiickasi), aBCTpajo-HETpoMJHAsl  (dKBaTOpUaibHAsi), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). BpeMs u myTu paccerneHusi 4elloBeKa IO IUIaHETE.
EnunctBo  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNOoBeKa K pa3HbIM YCJIOBHSIM OKPYKAIOLIEH CpPEJbl.
Bnusaue reorpaduyeckoit cpeasl u  nperida TeHOB Ha MOPQOJOTHIO U
bu3nOoNOrHIo0 YenoBeKa

DKOCHCTEMEI U mpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3pnenb! u 3agaun 3xosiorun. CBsA3b 3KOJIOTHH C IPYTUMU HayKaMH.

Meroast skosioruu. IloneBeie HaOMIOACHUS. DKCIEPUMEHTHI B HKOJOTHU:
npupoaHble U JaboparopHble. MojenupoBaHHE€ B OSKOJOTHH. MOHUTOPUHT
OKPYKAFOIICH CPEJIbl: IOKATbHBIN, PErHOHATBHBIN M TII00ATBHBIHA

7.2

Okonoruyeckre (GakTopbl M 3aKOHOMEpHOCTH uX aAedcTBus. Kiaccudukarus
IKOJIOTHYECKUX (aKTOpPOB: aOMOTHYECKHe, OMOTHYECKHE, aHTPOIIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JCWCTBUS JKOJIOTWYECKHX (akTopoB. IIpaBmio
munumyma (K. Hlnpenrens, 0. JIubux). TonepaHTHOCTb. DBPHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak sKojoruueckuit akrop. JlelcTBre pa3HbIX
Y4aCTKOB COJTHEUHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJOTUYECKHE IPYIIIIbl pACTEHHUM
Y )KMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CUrHasibHas poisib cBeta. DoTonepuoausm.
Temneparypa kak »dkosnoruueckuid (akrop. JlelictBue Temmeparypsl Ha
opranusMsl. [loiiknnoTepMHble U TOMOHOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxxHocTe Kkak skojoruueckuil ¢akrtop. Ilpucmocobnenuss pacteHHH K
NnoJJIepKaHUI0 BoJHOro OanaHca. Knaccugukanus pacTeHHil 0 OTHOIICHUIO K
BoJie. [IprcriocobneHust JKUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, I1OYBEHHAs,
ryOMHHasE  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. Du3nKo-XUMHUYeCKue
O0COOEHHOCTH cpell obuTaHusi opraHu3MoB. llpucrocobiieHus OpraHu3MoB K
KHU3HH B pa3HbIX cpeaax.

buonorndeckue putmbl. BHeniane u BHyTpeHHHE pUTMBL. CyTOYHBIC U TOTUYHBIC
puT™Mbl. [IpucnocoGieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM YCIOBUH
KHU3HU.

XKuznenusie popmel opranusmoB. [lonstue o >xu3HeHHON (Qopme. KuzHeHHBIE
(dbopMBI pacTeHMii: JepeBbsl, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOHOHTHI, FT€OOMOHTHI,
a’poOnoHTEL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropel. Buasl 6HoTHUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIIMS,
XUIIHAYECTBO, cuMOK03 U ero ¢opmel. [lapasutusMm, koonepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxXJICOHMYECTBO). Herpoduueckue
B3aUMOJICUCTBUSL  (Tommueckue, Qopuueckue, (Hadpudeckue). 3HaueHUE
OMOTHUYECKUX B3aWMOJICHCTBUN JJIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele
oOutanus. [I[puHIUN KOHKYPEHTHOTO UCKITIOYESHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU monyiasiuu. llomynauus kak Ouosornyeckas




cucrema. Pois HEOTHOPOHOCTH cpeabl, pu3ndeckux 0apbepoB U 0COOEHHOCTEH
OuoJIOTHH BHJIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPBI TMOMYJISAIIAN.
OcCHOBHbIE TOKa3aTeau MOMYJSIIUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M
M0JIOBas CTPYKTYpPA, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIUS.
Dxosiorudeckasi CTpykrypa mnomyasiuu. OIleHKa YHCIEHHOCTH TMOIYJISIUH.
JlvHamMuKa momyJAluy U €€ peryidaius. buoTuyeckuii moTeHIUAT MOMYJISIUH.
MopgenupoBanie JIUHAMUKU nomyiasiuud. KpuBble pocra  YUCIEHHOCTH
nonyysinuu. KpuBble BbDKMBaHMS. Perymisiuus 4MCICHHOCTH MOIMYJISILIHUA: pOJb
($akTOpOB, 3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHUECKUE CTPATETUU
BUIOB (1- 1 K-cTparerun).

[TonsiTue 00 3K0MOrMYecKoi HUIIe Buaa. MectooOuTanue. MHOroMepHasi MOJIENb
skosiorndecko Humm JIx.M. XarunHcoHa. Pasmepbl 3KOJOTMYECKON HHIIIU.
[ToreHIManbHas U peaiIn30BaHHAs HUILLIU.

Bun kak cucrema nonyssinuii. Apeansl BUA0B. BUIbI U UX )KU3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTHU MOBEICHUS] U MUTPAIUi KUBOTHBIX. brosornueckue nHBa3uu
Yy>KE€POJIHBIX BUJIOB

7.4

CooOmiectBa opranu3MoB. buoneno3 u ero crtpykrypa. CBa3u MexAy
opraHu3Mamu B OMoIieH03e. DKocucTeMa Kak oTKphITas cuctema (A.J[x. Tencnn).
OyHKIMOHATbHBIE OJJOKH OPTaHU3MOB B SKOCHCTEME: TPOAYIEHThI, KOHCYMEHTHI,
penyuenTsl. Tpoduyeckue ypoBHH. Tpodudeckue menu u cetu. AOHOTUICCKHEC
6110k 3kocucteM. [1ouBbl U MBI B 3K0ocucTeMax. KpyroBopoT BemecTB U MOTOK
SHEPTUU B IKOCHCTEME.

OcCHOBHBIE TIOKa3aTelid dKOCUCTeMbl. buoMacca u mpoayKuus. DKOJIOTHYECKUE
MAPaMUJIBI YUCE, ONOMACCHI U SHEPTHH.

HanpaBneHnHbsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCCUM W UX MPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUSA Ha
cykneccun. Knmnmakcaoe coo6iectBo. bruopasnoodpasue u moaHoTa KpyroBopoTa
BEII[ECTB - OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble SKOCHCTEMBI. AHTPOINOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuunst Mex1y aHTPOMOT€HHBIMU U TPUPOTHBIMH YKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['opozckas diopa u
dayna. CuHaHTpOMM3AIUS TOPOJICKOH (ayHbl. bronorndeckoe u X03siCTBEHHOE
3HaUEHUE arpod’KOCHUCTEM U ypOOIKOcHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[lepeHoc sHEpPrUM U BELIECTB MEXAY CMEXHBIMHU 3KOCHCTEMaMH. Y CTOWYMBOCTh
OpTaHW3MOB, TIOMYJSIIUA W DKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

Bbuocdepa - oOmeranerapHas o6osouka 3eMiM, TJ€ CYIIECTBYET WU
cymecTBoBasnia u3Hb. YueHnue B.M. Bepnaackoro o Ouocdepe. O6mactu
6uocdeps! u ee coctan. JKuBoe BerecTBo 6Mocepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHUA Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak
rio0anbHO sKocucTeMbl. JluHamuueckoe paBHoBecue B 6nocdepe. KpyroBopoTst
BEIIECTB U OMOTCOXUMUUYECKHE IUKJIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBIEHUHN
B Onocdepe.

3onanbHOCTE Ouochepsrl. [lonstne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMWHBIC JicCa, CMCIIAHHBIC W MMHUPOKOJMCTBCHHLBIC JieCa, CTCIH, CABAHHBI,
IIYCTBIHH, TPOTIMYECKHUE JIeCa, BEICOKOTOPbs. KinMaT, pacTUTENbHBIN 1 )KUBOTHBIN
MHUp OMOMOB CYIIIH.




Ctpykrypa U (QYHKIUS )KHBBIX CHCTEM, OIEHKAa UX PECYPCHOTO MOTCHIMANA W
ouochepHbIX HYHKIIHHA

7.6

DKOJOTHYEeCcKre KPU3KUChl U WX NMpUYMUHBL. BoznelicTBue uenoBeka Ha 6uocdepy.
3arpsi3HEeHUE BO3YyIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHHE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
W3menenue kimmMara.

AHTpPONOreHHOE BO3JECHCTBUE HA PACTUTEIbHBIA MU KUBOTHBIM Mup. OXpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIMUIIBI OXPaHbl MPUPOIBI.
Kpachubie kauru. Oco6o oxpansieMmbie npupoansie Tepputopun (OOIIT).
Boranunueckue casbl 1 300JI0THUECKUE MTAPKH.

OcCHOBHBIE TPHUHILMIIBI YCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA U IPUPOJIBI.
PanmonasibHOE ~ TPUPOJOINONB30BAHKE W COXPAHCHHE  OMOJIOTHYECKOTO
pa3zHooOpasus 3eMiu




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






