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HOACHUTEJIBbHASA 3AIIMCKA

[Iporpamma o yueGHOMY npeamety "buosnorus" (nanee - 6M0I0rHUsA) Ha YpOBHE CPEIHETO
obmiero odbpazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O0 oOpazoBannu B Poccuiickoit ®eneparuu», GI'OC COO, Konuenuuu mnpenomaBaHus
yueOHoro npeaMera «buonorus» u OCHOBHBIX MOJIOKEHUH (enepanbHON paboueil nmporpaMmsl
BOCITUTAHUSL.

VYueOHbii npeamMeT «buosiorusy yriryonénnoro yposas usyuenust (1011 kimaccel) sBisieTes

OJTHUM M3 KOMITOHEHTOB IpeIMETHOH obnactu «EcTecTBeHHO-HAy4YHBIE TpeMeTh». CoriacHo
nonoxkeHussM @I'OC COO mnpoduiibHble yueOHbIE TPEIMEThI, U3ydyaeMble Ha YIrIIyOJIEHHOM
ypOBHE, SBISIOTCA crocoboM nuddepeHnumanuu oOyueHUsT Ha YpOBHE CpPEAHETO OOIIETo
00pa30BaHUs W MPU3BAHBI 00ECTICYUTHh MPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIIMM, CPEIHUM
o0IIMM, CpeJHUM POPECCHOHATBHBIM U BBICIINM 00pa3oBaHHeM. B To ke Bpems KaxKIblil U3

TUX YYEOHBIX TIPEIMETOB JIOJDKEH OBITh OPHEHTHPOBAaH Ha IPUOPUTETHOE pelIeHHE

00pa30BaTEIbHBIX, BOCIIUTATEIBHBIX M PAa3BUBAIOMIMX 3a]a4, CBS3aHHBIX C MPOQpOpHEHTAIHEH
o0yJaromuxcs ¥ CTUMYJIUPOBAaHMEM HMHTEpeca K KOHKPETHOM OO0JIaCTM HaydyHOrO 3HaHUS,

CBSI3aHHOT'O C OMOJIOTHEH, METUITTHOM, SKOIOTHEH, ICUXOJIOTHEH, CIIOPTOM HITU BOCHHBIM JICTIOM.

[Iporpamma no yue6HOMY npeamety "buonorusa" naér npeacraBieHue o LEIU U 3a1a4ax
n3ydeHust yueOHoro npeamera «buosaorus» Ha yriyon€HHOM ypoBHE, ONpeieisieT 00a3aTenbHOe
(MHBapHaHTHOE) MPEIMETHOE COJIep)KaHHe, €ro CTPYKTYpPUPOBAaHHE MO paslienaM U TeMaM,
pacrnpeeseHue 1o KiaccaM, peKOMEH1yeT MOCIe0BATEIbHOCTh U3yUeHHs y4eOHOro MaTepuana
C y4€TOM MEXIpPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKH Y4eOHOro mpolecca,

BO3PACTHBIX OCOOCHHOCTEH oOy4aromuxcs. B mporpamme mo OMONOTHH pear30BaH MPHHIUI
IPEEMCTBEHHOCTH C HU3y4eHHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO 00Iero ooOpa3oBaHus,

Oyaroapst yeMy NpOCMaTPUBAETCs HAIIPABICHHOCTD Ha MOCIEYIOIIee pa3BUTHE OMOIOTHYECKUX

3HAHWW, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUYECKOTO MBILUICHUs, NPEACTaBICHUH O 310pOoBOM oOpa3e XHM3HHM, Ha BOCIHMTAaHUE
OepeKHOTO OTHOIICHHSI K OKPY>KaIoIIel mpupogHoi cpene. B mporpamme mo OMOIOTHH TaKkxke

MOKa3aHbl BO3MOXHOCTU y4deOHoro mpeameta «buomnorus» B peanuzauuu TpedoBanuii ®I'OC

COO k nnaHupyeMbIM JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM pe3yabTaTaM 00yueHUs U

B ()OPMHPOBAHUHN OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHON AEATEIBHOCTH OOYYAIOIIUXCS TI0

OCBOGHHUIO COAECpX)aHUS OHMOJIOTMYECKOTO 00pa3oBaHWsS HAa YPOBHE CpEIHEro  OOIIero

o0Opa3oBaHUsI.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeIHEro oOuero oopa3oBaHMs 3aBEPILACT
Ouosiornyeckoe oOpa3oBaHKE B IIKOJIE U OPUEHTHUPOBAH HAa PACIIUpPEHUE U YIiIyOJieHHe 3HaHUI
oOyuarouuxcst 0 )KMUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOUHOM OMOI0T MU, SMOPHOTIOTUU
U OHMOJOrMM pa3BUTHsI, TE€HETUKH, CEJNEKLUH, OMOTEXHOJOIMH, HBOJIOLUOHHOIO YUYEHUS U
9KOJIOTHH.

N3yuenue yueOHoro npenmera «buosorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY 00 YUAIOIIMXCS K MOCIIEAYIOIIEMY TOTYYEHUI0 OMOJIOrHUECKOro 00pa3oBaHMs B By3ax
W OpraHM3alusAx CpeaHero mnpodeccuoHambHOrO o0pa3zoBanus. OCHOBY €ro COJEpKaHHS
COCTaBJIIET CUCTEMa OHOJOTMYECKMX 3HAHMUHN, MOJYYEHHBIX NpPHU H3YyYEHHH OOYYarOIUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKHX pa3[esioB OHOJOIMM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10—11 knaccax 3TH 3HaHUS MOJIy4arOT pa3BUTHE. Tak, pacIIUPEHbl U YriIyOJIeHbI
OMoJIOrHYecKre 3HaHMA O PACTEHHUSIX, JKUBOTHBIX, TpuOax, OaKTepHsX, OpraHu3Me YellOBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HHU, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJOTHYECKHE CBEICHHS
MIPUKJIAJHOTO U TMOUCKOBOI'O XapaKTepa, KOTOpPble MOXKHO HCIOJIb30BATh KAaK OPUEHTHUPHI AJIs



nocieayromero Beioopa mpodeccuu. Bo3morkHa Takke MHTErparusi OMOJOTHYECKUX 3HAHUMA C
COOTBETCTBYIOLIMMHU 3HAHUSAMU, TOTYYEHHBIMUA O0YYaIOIUMHUCS NIPH U3yYCHUH (PU3UKHU, XUMHH,
reorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbel 1o ydeOHoMy mnpenmery "buosorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIM U HBOJIOIMUOHHBIA MOAXOAbI K M3y4eHHIO Ouonorud. CoriacHO UM, HM3Yy4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl )KUBBIX CUCTEM Pa3HOIO YPOBHSI OpraHH3allMH,
9BOJIIOIIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUS OWOJIOTMYECKOTO pa3zHOOoOpas3us
mwia”eTsl. Tak, B 10 kjacce HM3y4arOTCSi OCHOBBI MOJEKYJISPHOW M KIETOYHOM OMOJIOruH,
SMOPHOJIOTMH U OMOJIOTUM Pa3BUTHS, TEHETUKU U CEIEKIUU, OMOTEXHOJOTUU U CUHTETHYECKON
OHMOJIOTUH, AaKTYalIM3UPYIOTCS 3HAaHUA OOydYaromMxcsi Mo OOTaHUKE, 300J0THUH, AHATOMHH,
¢usnonorun venoseka. B 11 kimacce u3yyaroTcst HBOJIOIMOHHOE YUY€HHE, OCHOBBI HKOJOTHUH U
ydeHne o omocdepe.

YueOubiii mnpenmer «buonorus» mnpuzBaH OOECHEUYUTH OCBOCHHE OOYYArOIIMMHUCS
OMOJIOTHYECKHX TEOPUM M 3aKOHOB, WACH, NPUHLUMIOB M TPABWI, JIEKAIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MUpPA, 3HAHUM O CTPOEHUHM, MHOroo0pasuu u
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MHONYJISIIHUH, OHOIEHO03a, JKOCHCTEMBI, O BbIIAIOLIUXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX HCCIEIOBAaHHAX B OHMOJIOTHH, MPUKIATHBIX acCMeKTax
Ouosnoruueckux 3HaHuil. [y pa3BUTHUA U MOAJEP)KaHUS MHTEepeca 00ydaromuxcs K OMOJIOruu
HapsIy CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUECKOTO MaTepuasia B COJEPKaHUU IMPOTrPaMMBI MO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBJICHHUS W PA3BUTHS TOW WM WHOM
obnacTu OMOJNOTUH, BKIAJAOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTMYECKHUX M HKOJIOTHYECKUX MPOOIIEM.

Henp n3ydenust yueOHoro npenmera «buonorus» Ha yriryOJI€HHOM YpOBHE — OBJIaJICHHUE
OOy4aloIUMUCS 3HAHUAMU O CTPYKTYpHO-(PYHKIIMOHAIBHON OpraHu3allii >KHUBBIX CHCTEM
pa3Horo paHra u npruoOpeTeHne YMEHUH UCIIOIb30BaTh 3TU 3HAHHUA B (POPMHUPOBAHUN UHTEpECA K
onpenenéHHo 00JacTH MPOo(eCcCHOHANBHON AEATEIBPHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K
BbIOOpY yueOHOTO 3aBeICHUs ISl TPOAOIDKEHHS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTikeHue Lenu u3ydeHus: yuyeOnoro npeamera «buonorus» Ha yriyOoaéHHOM ypoBHE
o0ecreynBaeTcs pelieHrueM CIeAYIOIUX 3a/1ay:

OCBOCHHME OOy4aloIIMMHUCS  CHCTEMbl OHMOJIOTMYECKMX  3HaHMH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHUEHIMAX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHJIaX,
COCTaBISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSAX OMOJIOTMYECKUX CUCTEM (KJIeTKA, OpTaHU3M, MOIMYJISAIMS, BHI,
ouoreoneHo3, Ouocdepa); O BBIIAIOUIMXCS OTKPBITHUSAX WU COBPEMEHHBIX MCCIIEOBAHUSIX B
OuoJIorny;

O3HAKOMJIEHHE  OOydaloIlMXcsi €  METOJAaMM  IO3HaHWs  JKUBOM  IPUPOABI:
HCCIEeI0BATEIbCKUMH METOJJaMU OMOJIOTHYECKUX HAYK (MOJIEKYISIPHON U KJIETOYHOU OMOJIOTHH,
SMOPHOJIOrUH U OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJIEKLUH, OMOTEXHOJOIMH U CUHTETHYECKON
OMOJIOruM, MAJIECOHTOJIOTMH, OKOJIOTMH); METOAAMHM  CaMOCTOSITEJIBHOTO  IIPOBEIEHUS
OMOJIOTHYECKNX HCCiIeloBaHuN B jaboparopun U B mpupoje (HabmroJeHue, H3MEpeHHUe,
HKCIEPUMEHT, MOJCITUPOBaHHE);

OBJIaJiIcHUE OOYyYaIOLIMMUCS YMEHHMSMH: CaMOCTOSTENbHO HAXOJAUTh, aHAJIU3UPOBATh M
HCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMALINIO; MOJIB30BATHCS OMOJIOTMYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOH; YCTaHABJIMBATh CBA3b MEXK/Y Pa3BUTHEM OHMOJIOTUH U COLIMATBHO-3KOHOMUYECKHUMU
1 9KOJIOTMYECKUMHU IIPpOoOJieMaMu YeJI0BEYECTBA; OLIEHUBATh IIOCIIEACTBHSI CBOEH AESITEIbHOCTH 110
OTHOIIICHUIO K OKpY)Kalolleld NpUPOIHOM cpele, COOCTBEHHOMY 3I0POBBIO H 3I0POBBIO



OKPY’KAIOIIMX JIFOJICH; OOOCHOBBIBATH W COONIOAATH MEphl MPOGUIAKTHKH WH(EKIIMOHHBIX
3a0oNeBaHM, MpaBUja MOBEJACHUA B NpUpoAe M obecredeHusi Oe30MacHOCTH COOCTBEHHOM
KHU3HENIEATEIIbHOCTH B YPE3BBIUANHBIX CUTYAIMSIX NPUPOAHOTO M TEXHOTCHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00y4aromuXcs WHTEIUIEKTYalbHBIX U TBOPYECKHX CIOCOOHOCTEH B mporecce
3HaKOMCTBA C BBIIAIOIIUMHUCS OTKPHITHSAMU W COBPEMEHHBIMH HCCIICJOBAHUSMHU B OHMOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOAOJOTHe OMOJOrHYecKOro HCCIIEOBAaHUS, MPOBEICHUS
HKCIEPUMEHTAJIBHBIX ~MCCIEOBAHUHM, pEHIeHHUs OWOJOTMYECKUX 3a/ady, MOJEIHPOBAHUS
OHMOJIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

BOCIHTAaHHUE Y OO0YYarONIMXCsl [IEHHOCTHOI'O OTHOIIEHHUS K JKMBOM MpHpOJE B LIEJIOM H K
OTHENbHBIM €€ OOBeKTaM U SBICHHUSIM; (OPMUPOBAHHE HKOJOTMYECKOH, T'€HETHUECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl NOBEACHUS B TMPHUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HaHUM;

npuobpeTeHne 00y4yaromMUMUCT KOMIETEHTHOCTH B pallMOHAILHOM MPUPOIOTOIb30BAHUU
(coOmroneHre TpaBWI TOBEACHUS B TPHUPOJE, OXpaHBbl BUIOB, JKOCHUCTEM, OHOChepsl),
COXpaHEHUH COOCTBEHHOTO 3I0pPOBbS W 30POBbS OKPYKAIOMIMX JIOAEH (COOII0aeHUsS Mep
npodunaktuku 3aboneBaHui, obecreyeHrne 6e30MacHOCTH KUIHEACSITETFHOCTH B UpE3BbIUAHHBIX
CUTYalUsX MPUPOJHOTO M TEXHOT'€HHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOIOTUYECKIX
3HAaHUU U YMEHHM B IIOBCEIHEBHOM KU3HU;

CO37aHME YCJIOBHUM NI OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHAMBHIYAIbHOM
00pa30BaTENIbHON  TPAaEGKTOPUH, CHOCOOCTBYIOUIEH MOCIEAYIOIEMYy MNpodeCcCHOHAIBHOMY
CaMOOTIPENIETICHNI0, B COOTBETCTBHM C WHIMBHIYaJbHBIMH HHTEpPECaMHU W MOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIIO 4acoB, OTBEACHHBIX HAa HM3y4eHHE OHOJOTMHM Ha YIIyOJICHHOM YpOBHE
cpeanero obiero oopasosanus, coctabisieT 204 aca: B 10 kimacce — 102 gaca (3 yaca B Hefenio),
B 11 kmacce — 102 ygaca (3 gaca B HezieIo).

OT60p OpraHu3aluOHHBIX GOPM, METOJIOB M CPEACTB 00yUEHHUST OMOJIOTHH OCYIIECTBIISCTCS
¢ yuétoMm crienuuKU ero CoAep aHus U HAIMPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOrHYEeCKOro
00pa30BaHuUs B OPraHU3ALHUAX CPETHETO MPOPECCHOHATFHOTO U BBICIIEr0 00pa30BaHuUsI.

OO0s13aTeNnbHBIM YCIOBUEM IMPH 00yYEeHUM OWOJIOTMM Ha YrIIyOJEHHOM YPOBHE SIBISIETCS
mpoBeJieHue JabopaTOpHBIX M TMpakThuueckux pabor. Taxxke ywactue oOyyarommxcs B
BBITTOJTHEHUH TIPOEKTHBIX U YU€OHO-UCCIIEI0BATEIbCKIX PabO0T, TEeMaTHKA KOTOPBIX ONPEAeIseTCs
yUUTEJIEeM Ha OCHOBE UMEIOUINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX
YCIIOBUH.



COJAEP)KAHUE OBYUYEHUA
10 KJIACC

Conepxanue  IporpamMMbl,  BBIIEIEHHOE  KVPCUBOM, HE BXOAUT B  TPOBEPKY
rocynapcTBeHHOU utorooit arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpeMeHHast OMOIOTHA — KOMIUIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS OHOJOTHH.
buonoruueckne Hayku M u3ydaemMble UMU MpoOiembl. DyHIaMeHTalbHbIE, NMPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3naueHue OWONIOTMHM B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ Ononoruel. 3HaueHHe OMOIOTUN B IPAKTUIECKOM 1A TEIIEHOCTH
YEJI0BEKa: MEJUIMHE, CEILCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXPaHE IPUPOIBIL.

JemoncTpauuu

[optpetsr: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, VY. I'apseii, I
Mennens, B. U. Bepranckuii, U. I1. [1aBnos, W. 1. Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, 1. K. benses.

Tabnuuel u cxempl: «CBA3b OMOJOTUU C APYTUMHU Haykamu», «Cuctema OMOIOrHYECKUX
HayK».

Tema 2. )KuBble cMCTeMBbI U HX H3yYeHHE

JKuBble cucTeMBbl Kak mpeaMeTr u3ydeHus: Ouonorud. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEJOCTHOCTb, CIIOKHOCTD U YHOPSAIOYEHHOCTb
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHU3allisi, CaMOBOCIIPOU3BEACHUE,  Pa3IPakKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpoBHH OpraHu3alvu >KUBBIX CHCTEM: MOJICKYJISIDHBIM, KIJIETOYHBIMA, TKaHEBBIN,
OpraHU3MEHHBIMH, MONYJSILIUOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIN),
ounocdepuspiid. IIponeccsl, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU >KHUBOTO.
Kuznp kak popma cymectBoBanuss Matepuu. Hayku, u3ydaroniue XUBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3alu.

N3ydenne xuBbIX cucTteM. MeTonbl OWoOJorM4eckol Hayku. HaOmromeHuwe, M3MepeHwue,
SKCIIEPUMEHT, CHUCTEeMaTu3alus, MeTaaHanu3. [loHsATHE O 3aBUCMMOW M HE3aBUCHMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hymepas
runote3a. [loHsTre BHIOOPKHU U €€ nocToBepHOCTh. Pazopoc B Ononmornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTU TOJYYEHHBIX Pe3ynbTaTOB. [IpUUMHBI HCKaXeHUsI Pe3yJbTaTOB HKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuuelr u cxembl: «OCHOBHBbIE TNPU3HAKK KHU3HW», «DBHOJOTHYECKUE CHCTEMBD»,
«CBolicTBa KUBOW MaTepun», «YPOBHU OpraHU3alliu )KUBOU IPUPOIbD», «CTpOEeHHE KUBOTHOM
KJIETKN», «TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHn3May, «bruoreoneHos»,
«buocdepay, «MeTobl H3ydeHUS KUBOU TTPUPOIBI».

O6opymnoBanue: 1a00paTopHOE 00OPYAOBAHHUE JIJIsl TPOBEICHUS HAOIIOICHUA, N3MEPECHHM,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnosb30BaHuEe Pa3aUUHBIX METOJIOB IPU U3YyYEHUU KUBBIX
CHCTEMM.

Tema 3. Buonorust KJeTKH



Knetka — cTpykTypHO-QyHKIIMOHAIbHAS €AMHMIIA KUBOTO. McTOpUs OTKPHITHS KIIETKH.
PaGotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpUH.

Metoabsl MOJICKYJASIPHOM W KJIETOYHOM OWOJOTHHM: MHUKPOCKOIHWSA, Xpomartorpadus,
anekTpodope3, METOJ MEYeHBIX aToMOB, nuddepeHanbHOe  LEHTpUYrupoBaHue,
KYJIbTUBUPOBAHHUE KIETOK. M3yuenue @UKCUPOBAHHBIX KAemOK. DICKTPOHHAS MHUKPOCKOIHSI.
Konghoxanvnaa muxpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdemoncTpauuu

IToptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpr u cxembl: «CBETOBON MHUKPOCKOID», «IIEKTPOHHBIM MHKpOCKON», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOIIHH.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepHUaTbHBIX KIETOK.

IpakTnuyeckas padora «/3yueHue METONOB KICTOUYHOH Ouonoruu (xpomarorpadus,
anektpoopes, nupdepenunansHoe nearpudyruposanue, [1LP)».

Tema 4. XuMnueckasi OpraHu3anus KJIeTKU

XUMUYECKUIN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPaMUKPO3JIEMEHTHI. Boaa u €€ poiib

KaKk pacTBOPUTENS, pEarcHTa, YydacTH€ B CTPYKTYPHPOBAaHUM KJIETKH, TEIUIOPETYJISLUU.

MuHepanbHbIE BEIIECTBA KIETKH, UX OHOIoTHYecKas pojib. POk KATHOHOB 1 aHHOHOB B KIIETKE.

Oprannueckue BemecTna KieTku. buomornueckue nomumMepsl. benku. AMUHOKHCIOTHBIN

coctaB OenkoB. CTpyKTypbl OelkoBOW Mojekyibl. [lepBuuHas cTpykTypa Oenka, MenTHaHas

cBsA3b. BropuuHas, TpeTuuHas, 4YeTBEpTUUHAs CTPYKTyphl. Jlenatypamus. CoiicTBa O€NKOB.
Knaccudukamnus 6enkoB. bruonornueckne GyHKuu 0€nKoB. [IpuoHut.

VYraeBosl. MoHOCaxapuabl, AUCAXapHIbl, OJIMTOCaXapH Ikl U onucaxapuabl. OOmui miaxn
CTpOCHUS M (PU3MKO-XUMHUUECKHE CBOMCTBA YIiIeBOAOB. bruonornueckue GpyHKIMH yrieBOAOB.

Jlununel.  TwapodunbHO-TuApodoOHBIE  cBoicTBa.  Knaccudukamuss — IUIUAoB.
Tpurnuuepuasl, pochonunuasl, BOCKH, cTepouabl. buonorunueckue ¢pynkiuu aunuaos. OO01iue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MIOJTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Ctpoenue HykinemHOBBIX KUCIOT. HykiieoTubl.
[Mpunmun kommiementrapHoctu. Ilpasuno Yapradda. Crpykrypa JIHK — nBoiinas crnmpais.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JHK. Bunst PHK. ®ynkunn PHK B kietke.

Ctpoenne monekynbl AT®. Makpospruyeckue cBsizu B Mojiekyine AT®. buonoruueckue
¢byakmun  AT®. BoccraHOBIIGHHBIE TEPEHOCUYMKH, WX (QYHKIUA B KIETKe. /[pyeue
HYKaeo3uompugochamol (HT®D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpyktypHast Ouosiorusi: OmoxumMudeckue M OMOPU3NYECKHE HUCCIIECOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OHOMONEKyn. Mooderuposanue cmpykmypvl u QyHKyuu
Ouomonekyn u ux komniekcos. KomnvromepHulii Ouzaun u opeanuyeckuii Cunmes OUOMONEKYI U UX
HEenpupoOHbIX AHANO208.

JdeMoHcTpauuu

[loptpertsr: JI. [lommnr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caxrep, C.
[Ipy3unep.

Juarpammel:  «PacnpeneneHne  XMMHYECKMX DJEMEHTOB B HEXKUBOM  NPUPOIEY,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOAEH.



Tabmuuer u cxembl: «Ilepuoguueckas Tabivla XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecTBa B cocTaBe oOpranuzMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTyphl OETKOBOH MOJIEKYNb», «CTpOeHHE MOJIEKYN YrieBoIoB», «CTpoeHHE MOJIEKYI
aunuoBy, «HykienHoBbie KUCIOTEIY, «CTpoeHre Monekyinbl ATD.

O6opynoBaHue: XUMHUYECKasl TOCYAa U 000pYyIOBaHUE.

JlabopaTtopHnasi pabora «O0HapyKeHHE OCITKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKIIHII.

JlaGopaTtopuas padora «lccnenoBaHue HYKJIEMHOBBIX KHUCIJIOT, BBIJICIICHHBIX M3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GQyHKIUH KJIETKH

Tunsl KJIETOK: dykapuoTHuUecKass M mpokapuotudeckas. CTpyKTypHO-(PYHKIIMOHATIbHBIC
00pa3oBaHus KJICTKH.

CtpoeHue mNpOKAPUOTHUECKOW KJIeTKH. Kierounass cTeHka OakTepuid ©  apXeu.
OCOOEHHOCTH CTPOEHUS TeTepOTPOPHON U aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OUOIIEHO3AX.

Crpoenrie 1 QyHKIIMOHHPOBAHNE dYKAPHUOTHUECKOM KieTku. Ilnma3zmatnueckas memOpana
(mna3manemma). CTpykTypa IU1a3MaTH4eckoid MemOpaHbl. TpaHCHOpPT BelIecTB 4epes
IUIa3MaTU4YecKyro MeMmOpaHy: maccuBHbBIA (auddysus, obneruénnas nuddysus), aKTHBHBIHI
(mepBUYHBIH M BTOPUYHBIA akTUBHBIM TpaHcnopt). [lomynponuraemocts memOpanbl. PaGota
HATPUIi-KaJIMeBOr0 HacOCa. DHAOLUTO3: MUHOLUTO3, paronuTo3. Dk301unuTo3. KiueTouHnas creHka.
CrpykTypa 1 GyHKINHU KIETOYHOW CTEHKH PacTEHH, TPHOOB.

[uromnasma. I{urozonb. Ilurockener. [IBrkeHue murTora3mbl. OpraHouIbl KIETKH.
OnHomeMOpaHHBIE OpraHOWABI KJIETKHU: sHpominazMatiueckas ceth (JI1C), annapat [Noabmxw,
JU30COMBI, WX CTpOeHHE W (YHKIHUU. B3auMOCBs3b OJHOMEMOPAHHBIX OPTraHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTUKynyMa. Mexanusm nanpasnenus oeakos ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHbIX MeMOpaH. Inmankuit  (arpaHy’isipHbI)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus anmnapata [onbmxu. Moouguxayus
benxos 6 annapame I onvodrcu. Copmuposxa benxos 6 annapame I onv0icu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kilerounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpraHoOMJbl KJIETKH: MUTOXOHJAPUH, IUIACTUIBL. [Ipoucxodcoenue
mumoxouopui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckui, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHApPHM M T1utactuA. llepBuuHble, BTOPUYHBIE W CIIOXKHBIE IJIACTUIBI
(OTOCHUHTE3UPYIOLIUX JIYKApUOT. XJIOPOILIACTBI, XPOMOILIACTBI, JIEHKOIUIACThl ~ BBICIIHUX
pacTeHHUHN.

HememOpannsle opranoussl kinetku CTpoeHne u (yHKIMH HEMEMOpaHHBIX OPraHOUIOB
KieTku. Pubocombl.  Ilpomesxcymounvie ¢unamenmor. MukpobunaMeHTsl. AKmunogwvle
Muxkpogunramenmol. MplIIEUHBIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEYHbIX KIeMOK.
MukpoTtpy6ouku. Kierounsiii nentp. CTpoeHue H JABWKCHHE JKTYTUKOB U PECHHUYEK.
MuxkpoTtpy6ouku muTorasMel. Llentpuons. beaku, accoyuupoanuvie ¢ Mukpoguiamenmamu u
Mmuxkpompybouxamu. Momopnoie 6enxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIMIKU, UX CTPOCHHE U (YHKIHUH.
SAnepusbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacIoioKEHHE XPOMOCOM B MHTEpP(ha3ZHOM
sApe. dyxpomamun u cemepoxpomamut. belnku XpomMaTHHA — TUCTOHBL JJumamukxa s0epHou
060.10uKU 8 Mumo3se. HoepHulii mpancnopm.

Knerounsie  BkmoueHus. CpaBHUTENbHas  XapaKTepUCTUKAa  KIETOK  J3YKapUOT
(pacTuTeNnbHOM, JKUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[TopTpeTtsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKu», «CTpoeHHe KHUBOTHOMH
KJIeTKn», «CTpoeHne pacTUTENbHON KIETKU», «CTpoeHre MUTOXOHAPUN», «Aapoy, «CtpoeHue
MIPOKAPUOTUUYECKON KIETKH.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIIPENapaTbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl OaKkTepruaIbHbIX KIETOK.

JlabGopaTopHas padora «/3yyeHre CTpOCHHS KIETOK PA3JIMYHBIX OPraHU3MOB.

IpakTnyeckas padora «3yueHne cBONCTB KIIETOYHON MEMOPaHBD».

JlabopaTopnas padora «lVccnenoBanue mniaazMosnsa M JEIJIa3MOJIM3a B PACTUTENIBHBIX
KJIETKaX).

IIpakTnuyeckas padora «/3ydyeHue IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NIpeBpallleHHe JHEPIUH B KJIeTKe

AccuMWISIIMA ¥ JTUCCUMUIIALIMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BeIecTB:
aBTOTPO(HBIN U reTepoTpOoPHBIN. YUacThe KUCIOpoaa B OOMEHHBIX Ipolieccax. JHEPreTHIecKoe
obecnieueHue kieTku: npespauieHne AT® B oOMeHHbIX mporieccax. GepMeHTATUBHBIN XapakTep
peaxiuii kineroyHoro Meradbonusma. @epMeHTHI, X CTPOEHHUE, CBOMCTBA M MEXaHU3M JCHCTBUS.
KodepmenTsl. OTinuns pepMEHTOB OT HEOPraHMUYECKHUX KaTajau3aTopoB. belku-akTUBaTOpHI U
OeNKU-UHIMOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEaKUUd OT pa3iuyHbIX
(baxTopoB.

[lepBuuHBI CHHTE3 OpraHMYECKHX BEIIECTB B KileTke. DOTOCHHTE3. AHOKCUCeHHbI U
oxcuzennbvlli  pomocunmes 'y oOakmeputi. Ceemocobupaiowue nuemMeHmsl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomactoB B mpouecce (portocuHreza. CBeToBas U TEMHOBas
¢basel. @omoovixanue, C3-, Ca- u CAM-munvt pomocunmesa. TIpogykTHBHOCTH (DOTOCHHTE3A.
Bnusinue paznuuHbIX (PaKTOPOB Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(PHIHPYIOLIHE
OakTepuu, kele300aKkTepun, cepoOaKTepHn, BOAOPOAHBIC OakTeprun. 3HAYCHHE XEMOCHUHTE3A.

Amnaspobnble opranu3Mbl. Bunbel opoxxenus. [IpoaykTel OpoxeHHs M MX HUCHOJIb30BAHUE
Ye0BeKOM. AHa’poOHBIE MHUKPOOPIaHM3MBI KaK OOBEKTbI OMOTEXHOJIOTMH M BO30YIUTEIH
Oone3Hen.

AdpoOHbIe OpraHu3Mbl. OJTanbl 3HEpreTuueckoro obmena. IloAroToBuTenbHBIN ATam.
I'mukonu3 — 6€CKUCIOPOAHOE PACIEIUICHHE TITIOKO3bI.

buonorudeckoe okucieHHe, WIM KIETOYHOE JbIxaHue. Posib MUTOXOHApHUI B mporeccax
Oounonornyeckoro okucneHus. lluxnmuyeckune peakiun. OkuciaurenbHoe (GochopHIupOBaHHE.
Onepeuss membpannoeo epaduenma npomonos. Cummez ATD: paboma npomownnot ATD-
cunma3sel. IlpeumymectBa a’poOHOro myTd oOMEHa BEIIECTB Iepell aHa’POOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOr0 0OMEHa.

JdeMoHcTpanuu

[optpetsr: [Ix. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DOTOCHHTE3», «DHEpreTudeckuii oomen», «buocunHte3 Oenkan,
«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOW MUKPOCKOII, 000PYAOBaHHUE IS TPUTOTOBICHHS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToOB.

JlaGopaTopHas padora «/3yueHne KaTaIuTHYECKOM aKTUBHOCTH (DEPMEHTOB (Ha IpUMeEpe
aMuJIa3bl WIKM KaTajlasbl)».



JlaGopaTopnasi padora «/3yueHue (QPEpMEHTATUBHOTO PACHICTUICHUS TIEPOKCHIA
BOJIOPOJa B PACTUTEINIbHBIX U )KUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHEeHHUE TPOLIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JlabopaTtopHasi padora «CpaBHEHHE MPOIECCOB OPOKCHUS U JIBIXAHHSI.

Tema 7. HaciiencrBennasi nH(popManusi ¥ peajin3anus eé B KJIeTKe

Peaknuu matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOTO
cuHTe3a. Peanmusamms HacneacTBeHHOM wWH(popManuu. ['eHeTHUecKWit Ko, €ero CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. TlpuHUuMnbl TpaHCKpUNIUU: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJUIEIbHOCTh, aCUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
xknemxe. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHeix PHK B GmocunTese Genka. YcioBus
ounocunresa 6enka. KogupoBanue amunokuciot. Poib pubocom B OnocunTese Oernka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranusanys reHoma y npokapuoT 1
JYKapHuoT. Perymnsius akTHBHOCTH T€HOB y TTpokapuoT. [ unote3a onepona (. XKako0, XK. Mano).
Monexynapnvie mexaHusmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezyaayuu
pabomol eenos. Perymnsiys 0OMEeHHBIX MPOIeccoB B KiieTke. KieTounblil romeocTas.

Bupycobl — Heknerounble (GOpMBI )KU3HH U OOJHUraTHble mapa3uthl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuswennvii yukn JHK-codeprcawux
supycos, PHK-cooepocawux supycos, bakmepuoghazos. Obpamunas mpaHckpunyus, pesepmasa,
unmezpasa.

BupycHsle 3a001eBaHus yeoBeka, )KuBOTHbIX, pactenuid. CIINJI, COVID-19, counanbhble
Y MEAWIIMHCKHE MTPOOIICMEI.

buoungopmamuka: unmeepayus u anaiuz dorvuux maccugos («bigdata») cmpyxmypholx
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie hynkyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JemoncTpannu

Ioptpetsr: H. K. Konbuos, JI. 1. IBanoBckuii.

Tabmuer  w cxembl: «buocuHTe3 Oenmka», «['eHeTmueckmii koa», «Bupych,
«baxtepuoarmy.

[IpakTnueckas padora «Co3gaHue MOJIEIN BUPYyCay.

Tema 8. 7ZKu3HeHHBbIH HUKJI KJIETKH

Knetounsiii nwmki, ero mepuonsl u perymsanus. WMurtepdaza m muto3. OcobGeHHOCTH
MPOLIECCOB, TpoTeKatonmx B uHTepdasze. [lonrororka kietku K aeneHuro. [IpecuHTETHYECKUIA
(MOCTMHUTOTUYECKH), CHHTETHUYCCKUH M TIOCTCHHTETHUYECKUH (IIPEMUTOTHYECKHUI) TEPHOIbI
uHTepdazpl.

Matpuunsiii  cunre3 JHK -  permmkanusa.  Ilpunnuner pernmmkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJUIENBbHOCTb. MexaHu3m
pemkannu [JHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u TesioMmepasza. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHM. J{MMIOWIHBIA U rariougHbId HAOOpBI XpOMOCOM. ['OMOJIOTHYHEIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenue kietkn — mMuto3. CTaguu MUTO3a M MPOUCXOJSAIIME B HUX Hpolecchl. THIMbI
muto3a. Kapuokunes u nutokunnes. buojgoruueckoe 3HaueHIEe MUTO3a.

Perynauuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammupyemasi KieTo4Has TruOeinb —
aronTo3.



Knetounoe s1po, XpoMocoMbl, pyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas knemrxay — buourngopmamuyeckue
Mooenu QYyHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpauuu

Tabnuuel u cxembl: «KU3HEHHBIH UK KIETKH», «MHUTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukarust JTHK».

OO6opymoBaHMe: CBETOBOM MHMKPOCKON, MHUKpoIpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHas padora «/3ydeHrne XpoMOCOM Ha rOTOBBIX MUKpOITpENapaTaxy.

JlabopaTropuasi padora «HaGmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. CTpoenne n GpyHKIMH OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHuzMoB.  OIHOKIETOYHBIC, KOJOHHUAJbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U KU3HEIECSATEIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanpHbIe
OpPraHU3MBIL

B3anMocBs3b 4acTel MHOIOKJIIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm kak eauHoe uesnoe. ['omeocras.

Txanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHasl, IOKPOBHAs,
MPOBOASAIIAsL, OCHOBHAsI, MexaHu4eckass. OCOOEHHOCTH CTpOeHHs, (PYHKIMH M pacloNOKEeHUS
TKAHEHN B OpraHax pacTEHUMN.

TkaHu )KUBOTHBIX U YeTOBEKA. THUIIBbI J)KUBOTHBIX TKAHEH: ATIUTENNANIbHAS, COSIMHUTEIIbHAS,
MblleyHasi, HepBHasi. OCOOEHHOCTU CTpoeHUs, QYHKIUI U PAcHOJOKEHUS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbIC U TeHEpaTUBHBIC OpraHbl pacTeHUi. OpraHbl B CUCTEMBI OPTraHOB
JKUBOTHBIX U 4esioBeka. DyHKIMHM OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIi1 1 BHyTpeHHMI ckesneT. CTpOEHUE U TUTIBI COSTUHEHUSI KOCTEH.

JIBukeHne OpraHu3MoB. JIBIDKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: amMEOOUIHOE,
KI'YTUKOBO€, pPECHUYHOE. JIBMI)KEHHE MHOTOKJIETOYHBIX pACTEHUM: TPOMHU3MbI M HACTHH.
JIBu>keHe MHOTOKJIETOYHBIX )KUBOTHBIX M U€JIOBEKa: MbllIeuHas cuctema. Peduekc. CkeneTHble
MBIIIIIEI ¥ UX paboTa.

[Iutanne opranusmos. [lornomenne BoAbl, YrIEKHUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMi. [luTaHue >KUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPHUKJIETOYHOE MUIIEBAapEHUE.
[IutaHne MO3BOHOYHBIX >KMBOTHBIX. OTAENBl MUIIEBApPUTEIbHOrO TpakTa. [luieBaputenbHbie
xkene3bl. [InmeBaprurenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J[pixanue kuBoTHBIX. Jnuddy3us razos uepes
MOBEPXHOCTh KiIEeTKU. KoxkHoe apixanue. JlpixaTenpHasi MOBEepXHOCTh. KaOepHoe W JIETOYHOE
ApIxaHue. JlpIxaHue I03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIOXKHEHUE
CTPOEHUsI JETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cucTeMa dYesoBeka. MexaHu3m
BEHTHJIAIIMH JIETKUX y TITHIl U MJICKONTUTAIOIMNX. Perymnsius npixanus. J{prxarenbHbie 00bEMBI.

TpaHcnopT BewIeCTB y OPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMbl pacTeHui. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHas cucTeMa 03BOHOYHBIX
KUBOTHBIX M ueioBeka. Ceplle, KpOBEHOCHBIE cOCYObl M KpoBb. Kpyru kpoBooOpaiieHwUs.



OBOJIFOIIMOHHBIE YCJIOKHEHHSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX.
PaGora cepauia u e€ perynsuus.

Beinenenue y opraHu3moB. BbigeneHue y pacteHuid. BblneneHue 'y  KUBOTHBIX.
CoxpaturenbHble Bakyonu. Opratbl BbiieneHus. @uibTpaius, ceKpenus 1 00paTHOe BCaChbIBaHUE
KaK MeXaHM3Mbl pPa0OThl OpraHoB BbliedeHUsA. CBA3b MOJOCTH Tejla C KPOBEHOCHOH H
BBIICNIUTENIBHON cucTeMaMu. BblfeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. lloukm.
Crtpoenue u pyHkunonupoBanue Heppona. OOpazoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl 6aKTepHii U LIUCTHI
npocTedmux. 3aliura y MHOTOKIeTOYHbIX pacteHuil. Kyrtukyna. CpeactBa maccUBHOM U
XUMHUYECKOH 3a1uThl. UTOHIIMIEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI U MX MPOU3BOHBIE. 3aIIUTa OpraHu3Ma
or Oone3Hed. VMMMmyHHass cucrema uenoBeka. KIeTOYHBIH M TI'yMOpajgbHbIH HMMYHUTET.
Bpoxnéuapldi W TpUHOOPETEHHBIM  cHenuUUEeCKMii HMMYHHTET. TeopHs KJIOHAJBHO-
cenektuBHoro ummyHnurera (I1. Opaux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3mMoB. Posib BpokIEHHOTO KIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTe M perymsiiuss 'y Opranu3sMoB. Pa3gpaxumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M perynsauus y pacTeHui. PocToBble BeliecTBa M UX
3HaYEHUE.

HepBHas cucrema u peduiekTopHasi peryinsuus y >KUBOTHBIX. HepBHas cuctema u e€
OTJeNbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Y JKHUBOTHBIX. OTaeibl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pediexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PEQIICKCHI.

'ymopanbHast peryiasiuss ¥ SHIOKPMHHAs CHCTEMa >KMBOTHBIX M uesoBeka. JKenmesbl
SHIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL [lelicTBue TropmMOHOB. B3anMocBsi3b HEpPBHOU M
9HIOKPUHHOMN cucTeM. [ unoranamo-runodusapHas cuctema.

JdeMoHcTpauuu

[TopTpet: U. I1. I1aBnoB.

Tabmuuel 1 cxemsl: «OQHOKIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIN,
«baktepun», «lIpocreiimmey, «Opranbl [BETKOBBIX pacTeHH», «CHCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHE HaceKOMbIX», «TKaHM pacTeHU»,
«KopneBsie cucrempr», «Ctpoenue crelms», «CTpoeHHE ITUCTOBOM IUIACTUHKMY», «TKaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/IpixaTenpHass cuctemMa», «HepBHas cuctema», «Koxka», «MpllieyHas cucTeMay,
«BoigenurenbHas cucreMa», « JHIAOKpUHHAs cuctema», «CTpoeHue MbIIIbD, «MMMyHHUTETY,
«Kumeynomnonoctaslie», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHapun», «BHYTpeHHEE CTpPOEHHE I0XKIEBOIO
yepssi», «HepBHas cucrema poiO», «HepBHast cucrema msarymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema MIIEKONMTAKOLIUXY,
«HepBHas cucrema yenoBeka», «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenapaThl TKaHel, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKHUX, )KUBBIE
9K3EMIUIAPbl KOMHATHBIX pacTEHUN, repOapuu pacTeHUN pa3HbIX OTJIEJIOB, BIa)KHbIE MpenapaThbl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIUN 0€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
000py0BaHuUE /IS IEMOHCTPALIMU TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEeHUH, pacIleIICHUs
Kpaxmaiia u 0eJIKOB Mo/ AeicTBUEM GEepMEHTOB, 000PYJOBaHHE ISl IEMOHCTPALIUH OIBITOB 110



W3MEPEHUIO0 XU3HEHHONW EMKOCTH JIETKHX, MEXAHU3Ma JbIXaTEIbHBIX JIBW)KCHHUM, MOJIEIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTtopHasi pa6ora «/3yueHue TkaHel pacTeHUII.

JlabopaTopnas padora «/3yueHue TKaHel KUBOTHBIX».

JlaGopaTopHasi padora «/3yyeHrne opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPraHU3MOB

®opMBI pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKII0Yasi BEreTaTUBHOE) U MOJI0BOE. Bub
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYIIALUA, (hparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pa3smuoxkenue. IlomoBbie kieTku, win TrameThl. Meito3. Craguum Meiosa.
IloBenenune xpoMocom B Meioze. KpoccuHrosep. buonornueckuii cMbIci Meio3a U I1OJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3Butue. ['amerorenes y ;kuBoTHBIX. [lonoBbIe sxene3bl. O0pa3oBaHue
U pa3BUTHE MOJIOBBIX KIeTOK. CiepMaToreHes u oorenes. CTpOeHHE MOJIOBBIX KIETOK.

OmnongoTBOpeHre U 3MOPUOHAILHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OMIIOJOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOIIOTHSI — HayKa O Pa3BUTUU
opranu3mMoB. Mopghoeenesz — 00Ha uz enasuvix npooaem smopuonocuu. Konyenyus mopghoecernos u
mooenu mopgpozeneza. Ctanuu 3MOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). poGrienue.
Tunsl apobnenus. /[Jemepmunuposannoe u nedepmuHuposannoe opobaenue. bnacmyna, munoei
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOIUTAIONMINX. 3apOJbIIICBbIC JIMCTKU (TacTPYJISIIus).
3aknajgka OpraHoB M TKaHEM U3 3apOABIIIEBBIX JHUCTKOB. B3anmHOe BiusHHME 4YacTeil
Pa3BHUBAIOIIETOCS 3apo/iblilia (AMOpHOHANIbHAS MHAYKLMS ). 3aKJIaKa IJIJaHa CTPOEHUS )KUBOTHOT'O
KaK pe3yibTaT UepapXUyeCKUX B3aUMOJICUCTBUI reHOB. BiusHue Ha 3MOpHOHATIBHOE pPa3BUTHE
pa3MyHbIX (PAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasBurue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuon. Ilpsmoe u Hempsamoe
pa3zButue. Pa3ButHe ¢ MeTamMopdo30oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE NPSIMOIO U HENPSMOIO Pa3BUTHSI, UX PACIPOCTPAHEHHE B IPUPO/IE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYISIUU POCTAa JKUBOTHBIX M 4enoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHSA Y JKMBOTHBIX M ueioBeka. llepuoibl OHTOreHe3a dYenoBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYECKHUE MPOLECCHI.

Pasmuoxenue u pazputre pacteHuil. ['amerodut u ciopodgut. Meito3 B )KU3HEHHOM ITUKIIE
pactenwuii. OO6pa3oBaHue coOp B Ipoliecce Meiio3a. ['ameTorenes y pacteHuii. OmiogoTBOpeHHE U
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOilHOE OIUIOAOTBOpEHHE Yy IIBETKOBBIX pPACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETryIsIIUM OHTOI'€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpauuu

[Toptpetst: C. I'. HaBamun, X. [lIneman.

Tabnuuer u cxeMbl: «BereraTuBHOE pa3MHOXKeHHE», «TUIBI OECIONOr0 pPa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOKEHUE H3BIVIEHB», «Pa3MHOXKEHHE THIPBI»,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHUE SUILEKIECTKH M CIEPMaTO30MaA»,
«OCHOBHBIE CTaINM OHTOTeHE3ay, «IIpsiMoe u HenpsiMoe pa3BUTUEY», «Pa3BUTHE MACKOTO KYyKay,
«PazButne capanum», «Pa3BuTme nArymku», «J[BOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX M ABYIOJBHBIX pacTeHU», «KU3HEHHBIH LHUKII
MOPCKOH KanycTbl», « KU3HEHHBIN [UKI MXa», «KU3HEHHBIA HUKII TAIOPOTHUKAY, « KM3HEHHBIN
LUKJI COCHBI».



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOTIPETIapaThl SIMIIEKIETOK U CIIEPMaTO30HI0B,
Mozenb «L{uKI1 pa3BUTHS JIATYIIKAY.

JlabopaTtopnas paGora «lI3yueHue cTpoeHHMs TOJOBBIX KIETOK Ha T'OTOBBIX
MUKpOIpEnapaTax.

IIpakTnyeckas padora «BplsiBIEeHHE NPU3HAKOB CXOACTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTtopHnasi pabora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIINX PACTCHUIN.

Tema 11. 'eHeTHka — HayKa 0 HACJIEICTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

HcTopus craHoBieHUs U pa3BUTHS TeHETUKU Kak Hayku. Pa6otel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oTedecTBeHHBIX yuéHBIX B pa3BuTuu renetuku. Padoter H. K. Koneiiosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TIOHATHS U CUMBOJIBI. ['OMOJIOTHMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC MPU3HAKK, JAOMHHAHTHBIA M PELECCUBHBIM NpU3HAK, TOMO3UIOTAa,
reTepO3UroTa, 4YMCTas JUHUS, THOPHIBI, TreHOTHN, (eHoTur. OCHOBHBIE METOABl TCHETHKU:
TUOPUAOTIOTMUECKHM, TUTOJIOTUUYECKHI, MOJIEKYISIPHO-TEHETHUECKUA.

JdeMoHCcTpanuu

[TopTpeTtsi: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckui, I'. JI. Kapneuenko, 0. A. @ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuibl U cxembl: «MeToJIbl TeHETUKNY», «CXeMbI CKPEIIMBAHUS.

JlaGopaTopHas padora «/[po3oduna kak 00bEKT TCHETUICCKUX HCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuanoe ckpeniuBanue. [lepBoiif 3axkoH MeH e — 3aK0H eTMHO00pa3us THOPHIOB
nepBoro nokosieHus. [IpaBuno nomMmuHupoBanua. Bropoit 3akoH MeHaenss — 3aK0H pacIleIUICHUS
npu3HakoB. lluTonmornyeckue OCHOBHI MOHOTHMOPUAHOIO CKpeluBaHus. [HImoTe3a 4YMCTOTHI
ramer.

AHanusupytoliee — ckpemuBaHue.  [IpoMexyTOuHbBII ~ XapakTep  HacleIOBaHMUS.
Pacmiennenre npu3HakoB py HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. Tpetudd 3akoH MeHenss — 3aKOH HE3aBUCHMOIO
HacJeI0OBaHUS MPU3HAKOB. [[uTOIOrNYeCKe OCHOBBI JUTUOPUTHOTO CKPEIITMBAHUS.

CuerieHHOe HacienoBanue npu3HakoB. Paboter T. Moprana. CrerniieHHOe HaceI0BaHNE
TE€HOB, HAPYIICHHUE CIEIUICHUS MEXAY TeHaMu. XpOMOCOMHAasi TEOpUsl HACIEACTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHM3M OINpEeNeHUsl Moia. AyTocoOMbl U IOJIOBBIE
XpoMocombl. ['oMorameTHbli W TeTeporaMeTHBIM MOoJ. ['eHeTudyeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacrienoBanue npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucrema. IlnedoTponuss — MHOKECTBEHHOE JEHCTBHE TEHA.
MHoOXeCcTBEHHBIN aienu3M. B3aumozaeicTBue HeaienbHbIX TI'eHOB. KOMIUIEMEHTapHOCTH.
Onucras. [lonumepusi.

I'eneTndecknii KOHTPOJIb DPa3BUTHS PACTCHMM, JXUBOTHBIX M YEJIOBEKa, a TaKXKe
(hU3MOIOTMYECKUX MPOIIECCOB, MOBE/ICHNUS M KOTHUTUBHBIX (PYHKITUH. [ eHETHUECKNE MEXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIMH — Mapa3uT» U «XO3IUH — MHUKPOOHOM).
I'eneTnueckre acmeKThl KOHTPOJISI U M3MEHEHUS HACIEACTBCHHOW MH(OpPMAIMH B MOKOJICHUIX
KJIETOK 1 OPraHU3MOB.

JemoncTpannu

[TopTpeTtsi: I'. Mennens, T. Mopras.



Tabmumpl u cxeMbl: «I[lepBbiit 1 BTOpoit 3akoHbsl Menaemns», «Tpetuit 3akon Menaemns»,
«AHanuzupyolee ckpeupanuey, «Hemnonnoe nomunupoBanuey, «CHenIeHHOE HAClIeOBaHUE
MIPU3HAKOB Y Ip0o30(duiibl», «I eHeTnka nonay, «Kapuotun yenoBeka», «Kapuorum apo3opuis,
«Kapuotun ntuns», « MHOKECTBEHHBINA AJIIENN3M», «B3anMoeicTBHE TE€HOBY.

Ob6opynoBaHue: MOJeNb A JIEMOHCTPAIlMM 3aKOHOB €IMHO00pa3us THMOPUAOB MEPBOrO
MOKOJICHUSI M PACHICTUICHUS TPHU3HAKOB, MOJENb I JAEMOHCTPAllUA 3aKOHA HE3aBUCHUMOTO
Haclie0BaHUs MPU3HAKOB, MOJIEJb ISl IEMOHCTPALMU CLIETUICHHOT'O HACJIEI0BAHMS ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoOIpenapar: «/Ipozodunar.

IIpakTuyeckass padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30DHITBD».

IIpakTuyeckass padora «l3yueHue pe3ynbTaToB IUTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30DHITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmopeiictBue reHoTHma W cpensl npu dopmupoBaHnu (peHotuna. M3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MpPU3HAKU. Buapl  U3MEHUMBOCTH!
HEHACJICJCTBEHHAs U HACIIEACTBEHHASI.

MoudukanoHHas U3MeHUYNBOCTh. Ponb cpenbl B pOpMHUPOBaHUM MOIUGPUKAITMOHHON
n3MeHYnBOoCTH. Hopma peakumm npusHaka. BapuannoHHBIN psn U BapuanuoHHas kpuBas (B.
HNoranucen). ColicTBa MOAU(DUKAITIOHHON U3MEHUNBOCTH.

lNenotunuueckass u3MEeHYUBOCTh. (CBOMCTBA T'E€HOTHUIHYECKON W3MEHYMBOCTH. Bujb
FeHOTUITUYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHnaTiBHasT U3MEHUYMBOCTh. Meii03 M TMOJIOBOM MPOIECC — OCHOBa KOMOMHATHBHOMN
M3MEHUYUBOCTH. POJTh KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IAHUU T€HETHUECKOTO Pa3HOO0pa3Hs
B IIpe/IeJIax OJTHOTO BHU/IA.

MyTtanuonHass M3MEHUYMBOCTh. Buabl MyTanuii: TeHHblE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTaluu. SNepHbIE W MHUTOIIA3MATHYECKHE MYTAIlUH.
CoMaruueckre M TOJIOBble MyTaluu. [IpUunMHBI BO3HUKHOBEHHUsT MyTauuid. MyTareHsl U HX
BIIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacieacTBeHHOW wu3MeHunBocTd (H.M. BaBunor). BHesmepHas W3MEHUMBOCTH W
HACJIEJICTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, POIb INUSEHEMUYECKUX (DAKMOpPO8 6 HACIe008aHUU U
UBMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuuer 1 cxembl: «Bumgsl u3MeHunBocTHY», «MoaudukanuoHHas W3MEHYHUBOCTDHY,
«KomOuHaTHBHAS K3MEHUNBOCTBY, «Meio3», «OrmnonoTBopeHuey, «I'eneTndeckue 3a00IeBaHs
yesoBekay, « Buabsl mytanuii.

O6opynoBanue: KuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PACTCHHUN, PUCYHKH
(pororpacdun) >KUBOTHBIX C PA3TUYHBIMUA BUJAMU NU3MEHYHBOCTH.

Jlabopatopnass paGora «MccrmemoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIMOHHON
n3MeHYUBOCTH. [locTpoeHne BapHallMOHHOTO psAJia U BApUALIMOHHON KPUBOM».

IIpakTuyeckas padora «Mytaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. 'eneTnka 4yesioBeKka

Kapuotun denmoBeka. MexayHapoJHas HporpamMma HCCIEJOBaHUS T€HOMa YeIOBEKa.
Metoapl U3y4eHHUs] TCHETHKH YEJIOBEKAa: TeHEaOTUYECKHM, OJM3HEIOBbIN, IUTOTCHETHUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUHM, MOJEKYIsIpHO-TeHeTnYecKuil. COBpEMEHHOE ONpeeIeHue



TE€HOTHIA: [IOJJHOT€HOMHOE CEKBEHUPOBAHKNE, TEHOTUIIMPOBAHUE, B TOM 4ncie ¢ nomousko [11{P-
ananmusa. HacnenctBenHbie 3a060neBaHus yenoBeka. [ eHHbIE U XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bonesnn ¢ HacienCTBEHHOW MpeapacloiioKeHHOCThIO. 3HAYCHHE METUIIMHCKOM TEHETHKU B
MPEeIOTBPAILIEHUN U JICYCHUHM TEeHETHYeCKHX 3aboieBaHHil denmoBeka. MenuKo-reHEeTHUeCKOoe
KOHCYNbTUpOBaHHE. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUYECKOrO rpy3a». ITUUECKUE aCIEKThI
Hccle0BaHuM B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue ¢GakTOphl MOBBIMIEHHONW YYBCTBUTEIBHOCTH YeNIOBEKAa K (DU3WYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpyXaroumed cpenpl. ['eHeTmdeckas MpeapacrnonokeHHOCTh
YeJI0BEKa K MaTOJIOTUSM.

JdeMoHcTpauuu

Tabnuuer u cxemsl: «Kapuotun uenoBeka», «MeTOIbl U3YyUEHHUS TEHETUKH YETOBEKaY,
«['eneTnueckue 3a60IeBaHMS YETOBEKAY.

[IpakTuyeckas padora «CocTaBieHUE U aHAIN3 POJIOCIOBHOWN.

Tema 15. Cesiekuusi OpranHu3MoB

JloMecTukamusi U celekuus. 3apoKJIeHUe CEeNeKIUMU U JoMecTukanuu. Yuenwe H. U.
BapuinoBa o LleHTpax MpouCX0XACHHUS U MHOT00Opa3us KyJIbTypHBIX pacTeHuid. Ponb cenexiumn
B CO3/IaHUM COPTOB PACTEHUI U TOPO KUBOTHBIX. COPT, mopoAa, ITaMM. 3aKOH TOMOJIOTUYECKHUX
pAnoOB B HacieACTBeHHOW m3meHunmBocT H. WM. BaBuioBa, ero 3HaueHue i CENEKIIMOHHOMN
paboTEHI.

MeTtobl ceneKMOHHON paboThl. MIcKycCTBEHHBIN OTOOP: MacCOBBIM U MHIMBUIYaJIbHBIN.
DTtanbl KOMOWMHAIIMOHHOW ceJIeKIuu. VcmpiTaHue Mpou3BoauTeNeH Mo MmoToMcTBY. OTOOp 1O
TEeHOTHUITY C TIOMOIIBIO OIIEHKU (DEHOTHMA MOTOMCTBA M OTOOP MO TEHOTHUITY C TIOMOIIBIO aHalIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ| CEJIeKIMOHHOW paloThl. PamuanuoHHBIA ©
XUMHUYECKH MyTareHe3 Kak HWCTOYHMK MYTallMii y KYJIbTYpPHbIX (OpM OpraHM3MOB.
Hcnons3oBaHne reHOMHOTO PeIaKTHPOBAHMS U METOI0B pekoMOMHaHTHEIX JIHK nmst momyueHus
HCXOJIHOTO MaTepuasa IJisi CeJICKIIUH.

[lonyuenune monumuionnoB. BuyTpuBugoBas rubpuguzanus. baH3KOpoACTBEHHOE
CKpelIMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Uil ayTOpuauHr. ['eTepo3uc u
ero nmnpuuyuHbl. Mcmomp3oBanue rerepo3uca B cenekumu. OtnanéHHas THOpUIW3AIMS.
[Ipeononenne Oecmionusi MEXBUAOBBIX THUOPUIOB. JOCTHIKEHHUS CENEKIUH pPAaCTeHUH U
KUBOTHBIX. «3€1EHAs peONIOYULY.

CoxpaHeHue W H3y4eHUE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH M UX JUKHX
poauyeil sl CO3JaHUsl HOBBIX COPTOB U THOPHIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. HM3)ueHue,
coxpanenue u ynpagienue 2eHemuiecKuUMy pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YeJISAX VIVHUIEHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUl, NepedosbiX uoell u
NepcneKmuHbIX MexHOA02UlU.

JdemoHcTpauuu

[Toptpetsi: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenxo, I1. I1. Jlykpsanenko, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabmuip! u cxembl: «L{eHTpBI TPOUCXOKICHHSI 1 MHOTO00Opa3usi KyJbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTMYECKHUX PSAJOB B HACIEACTBEHHON H3MEHUYMBOCTH», «METOIbI CEIEKUUN»,
«Otnanénnas rudpuanzanus», «Myrtarenesy.

JlaGopaTopHasi pabora «l/3ydyeHrne COPTOB KYJbTYPHBIX PACTEHUN W MOPOJ JOMAIITHUX
YKUBOTHBIX).



JlaGopaTopHasi padora «/3yueHue METOJI0B CEIIEKIIMUA PACTEHUI.

IIpakTnyeckas padora «lIpuBnuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOABI U JIOCTHXKEHHS! CEJIEKIMH PACTEHHM M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO035HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYecKast OMOJIOTUsl

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKaHEBbIE KYJIbTYPHI,
MHUKPOOPT'aHU3MBI, MX XapaKTepUCTHUKA. TpaavlMOHHAs OHOTEXHOJOrHs: XJjeOoreyeHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHE. MukpoOuonornyeckuit cuHte3. OObeKThI
MUKPOOHOJIOTHYECKUX TexHoJorui. [IpousBoicTBO Oenka, aMUHOKHUCTIOT U BUTAMHHOB.

CozaHue  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  WM3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO ITOJIyYE€HHSI OPTaHU3MOB M UX KOMIIOHEHTOB, COAEPKAIIUX
HE BCTPEUaIONIMecs B MPUPOJIe OMOCUHTETUYECKHUE MTYTH.

Knerounas unxenepus. MeTonbl KyiabTypbl KJIETOK M TKaHEW PAaCTEHHM W JKUBOTHBIX.
Kpuobanku. Comatudeckas rubpuauzanus U coMaTHueckuil smOpuorenes. Mcmomp3oBaHue
TalyiOUJI0B B CEIEKLUMM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIIMS SSHLEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO TPAHCIUIAHTALIMM SAEP KIETOK.
Texnonocuu  0300poGNeHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANbHO20 — PAZMHONCEHUS.
CenbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHAsI U T€HHAsl UHKEHepus. VICKyCCTBEHHBII CHHTE3 reéHa U KOHCTPYMPOBAaHHE
pexomOunanTHeIX JIHK. Cozodanue mpamnceennvix opeanusmos. JIOCTHKEHHS M NEPCIEKTUBBI
XpPOMOCOMHOW ¥ TE€HHOM WH)XEHEpUH. OKOJIOTMYECKHE MW OSTHUECKUE MpOOJIeMbl TE€HHOMN
WH)KEHEPUU.

Menununackue 6uorexHonoruu. [loctreHomuas mudposas menunuua. [TIP-quarnocTtuka.
MeTab010MHBIN aHAU3, TEHOLEHTPUYECKUI aHaIu3 MPOTeOMa YeJI0BEKa JJIsi OLIEHKH COCTOSTHUS
ero 310poBbs. Mcrnonp3oBaHue CTBOJIOBBIX KIeTOK. TapreTHas tepanus paka. 3D-0nounxenepus
Ui pa3paboTku (QyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHA, CO3/JaHNsI KOMIUIEKCHBIX
TKaHEeW COYETaHMEM TEXHOJOTUN TPEXMEPHOro OMONMPHUHTHHIA U ckaoguHra JUisl perieHus
3a/1a4 NEePCOHAIU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BakKLUH C II€NbI0 oOecredyeHus: KOMOMHMPOBAHHOM 3aIlIUTBI OT
Bo3Oynuteneir OPBU, ycTaHOBiIeHHE MOJEKYISIPHBIX MeXaHU3MOB (QyHkuuoHupoBanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 ONacHbIe 3a00JIeBaHUS YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuubr u  cxembl: «lcmonp3oBaHME  MHKPOOPTaHM3MOB B MPOMBIIIICHHOM
IpOU3BOACTBEY, «KileTouHas nHXeHepusn», «I eHHas HHKEHEPUsI».

JlabopaTtopHasi pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «IlosyueHrne MOJIOYHOKUCIIBIX IIPOYKTOBY.

Ikcekypeus «bruoTexHonorus — BaxHenas Npou3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apokneHue u pa3BUTHE IBOJTIOINMOHHBIX MPeACTABIEHUA B 0MOJIOTHH
OpomouronHas Teopus Y. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHHS AapBUHU3MA. KU3HB
U Hay4dHas aesaTenbHocTh Y. JlapBuHa.



JBwxymme cuibl 3BomouMd BuaoB 1o Y. JlapBuHy (BbICOKas HHTEHCUBHOCTh
pPa3sMHOXEHHsI OpPraHM3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, OOpbba 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTndeckoi Teopun 3ostonnu (CTI). HeliTpasbHast Teopust SBOJIOIHH.
CoBpeMeHHasl HBOJIOLMOHHAsT OMOJI0rHs. 3HauUeHHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdeMoHcTpauuu

[optpetsr: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K. Krosse, Y.
HapsuHn, C. C. Yerepuxos, U. U. llImansraysen, Ix. Xonaeitn, J. K. benses.

Tabmumpl u cxembl: «Cuctema xuBoi npupozasl (mo K. JluaHero)y», «JlecTHUIA KUBBIX
cymiects (1o Jlamapky)», «Mexanu3m GopMUpPOBaHUS IPUCTIOCOOJIEHUH y paCTEeHUIN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nmyremectsus Y. Jlapsunay, «Haxonku Y. [lapsunay,
«DopMbl 60pBOBI 32 cyiiecTBOBaHUEY, «Iloposl romydeit», «MHOroodpasue KyJlbTypHbIX (hopm
KanycTel», «llopoabl JOMamHMX XHUBOTHBIX», «Cxema o0pa3oBaHMsA HOBBIX BHJOB (mo Y.
HapBuny)», «Cxema COOTHOLICHHS ABMXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3BoTIOLHS U €€ pe3yIbTaThl

[Monynsauust kak »aeMeHTapHas eAMHULA 3BOMIOIMU. COBpEMEHHbIE METOJbl OLIEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpHI HONMy sy, Vi3MeHeHne reHoQoHAa MOMyISIUHA KaK
3JIEMEHTApHOE SBOJIIOIMOHHOE SIBJIEHME. 3aKOH reHeTuueckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAaKTOpbl (IBMXKYIIME CHJIBI) S3BOMIONMU. MYyTallMOHHBIN mpolecc.
Kom6unaTtBHast "3BMEHYUBOCTD. [[peiid reHoB — cilyualiHble HeHanpaBIeHHbIE U3MEHEHHS YacTOT
ainsenedt B nomyasiuax. Ddext ocHoBarens. Ipgexm 6ymuvinounoco coprviuka. CHudceHue
2eHemuuecKo20 pasHooopasus: npudunsl u creocmeus. Ilposenenue s¢pghexma opetigpa 2enos 6
oonvuwux u  manvix nonynayusx. Mwurpauuu. M3omsums nomynasuuii:  reorpaguueckas
(mpocTpaHCTBeHHAs), OMOJIOrHUecKasi (PEpOayKTUBHAS).

EctectBennslit oT60p — Hampapisionmid ¢aktop 3Bomonud. DopMbel €CTECTBEHHOTO
otOopa: ABWXKYIIUNA, CTaOWIM3MPYIOUTUH, pa3pbIBalOIMA (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HHUKHOBEHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IprucnocoOaeHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONUHN. BO3HMKHOBEHHE
IIpUCIIOCOOIeHUH y opraHu3MoB. ApoMopdo3bl u uanoagantauuu. [Ipumepsl npucnocobaeHuit y
OpPraHu3MoB: MopdoJoruueckue, (U3NOIOTHYECKHE, OHOXMMHYECKHE, IOBEJICHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLUHU.
M3onsauuss — kimoueBoil  (axtop BupooOpazoBanusa. Ilytm u cmocoOGbl BuaooOpa3oBaHUS:
ajuionatpudeckoe (reorpaduueckoe), CHUMIATPUUECKoe (SKOJOTHYECKOE), «MTHOBEHHOEY
(monumuonan3anus, rudbpuanzanus). JyuTeabHOCTh YBOIIOLMOHHBIX ITPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS ONOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponp sBomonuoHHOM Ouosornn B pa3pabOTKE HAy4YHBIX METOJOB COXpPaHEHUs
O6uopazHooOpaszus. MUKPOIBOIIOLMS W KOIBOJIOLMS IApa3sHUTOB U MX XO03s5€B. MexaHU3MbI
(hopMUpOBaHHS YCTOWYHBOCTH K aHTHOUOTHKAM U cTIOCOOBI OOpHOBI ¢ HEH.

JdeMoHCcTpauuu

[optpetsr: C. C. YerBepukos, 3. Maiip.

TaOnuubl u cxemsl: «MyTalMOHHAsI U3MEHYMBOCTBY, «IlomynsliMOHHAs CTPYKTYpa BUAAY,
«Cxema mposBieHus 3akoHa Xapau—BaitOepra», «JIBWXKymiue CHIBI  SBOIIOLUNY,



«IKOJOTHYECKasT M30JSIIUs TOMYJISIUiA  ceBaHCKOU (dopenmmn», «['eorpaduueckas U30IAINSA
JUCTBEHHMIIBI CUOMPCKON M JIMCTBEHHUIIBI 1aypcKoiy, «llomynsaiuoHHbie BOJTHBI YUCICHHOCTH
XUIIHUKOB U JXepTB», «Cxema MAEeUCTBUS €CTeCTBEHHOro otbopa», «®Dopmbl OOphOBI 3a
CYIIIECTBOBaHUEY, «UnaycTpuanbHblii MeJIaHU3M», «Kusbie HCKOIIaeMbIe»,
«[TokpoBHUTENLCTBEHHAS! OKpacka >XHBOTHBIX», «[Ipemympexmaromas OKpacka IKHBOTHBIXY,
«Duznonornueckue amantanuny, «I[IprucrmocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIEHOCTHY,
«Kpurepun Buma», «Bugsl-aBoiitHuKH», «CTpykTypa Buaa B mpupoae», «CrocoObl
BUI000pa3oBanus», «leorpaduueckoe BHAOOOpa3zoBaHME TPEX BHUAOB  JIAHIBIIICIHY,
«DKOJIOTUYECKOE BHUI000pa3oBaHME BUAOB cHUHML, «llomumionasr pactenuit», «KamycTHo-
peneUYHBINA THOPUT.

O6opynoBanue: repOapuul pacTeHH, KOJUIEKIIMA HACEKOMBIX, Uyuesia MTUIl U 3Bepei C
MpUMEpaMU Pa3IMYHBIX MPUCTIOCOOJICHUH, Yydena NMTUIl U 3BEpel pa3HBIX BUIOB, repOapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHasi pabora «BrisBieHIE H3MEHYUBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopnasi paGora «lIpucriocobGneHuss OpraHU3MOB H WX OTHOCHUTEIIbHAS
1eN1eco00Pa3HOCTh.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBoTIOLHS U €€ pe3yJibTaThl

MeTtobl U3y4eHHUs MaKpodBooLKU. [lageoHTONOrMYeCKre METOIbI U3YUESHHS SBOIIOLINH.
[epexonnbie HOpMBI U PUIOTCHETUIESCKHE PSIBI OPTaHI3MOB.

buoreorpaduueckue Meronpl u3yudeHus osBomonuu. CpaBHeHue Gaopel U QayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduueckue o6aactu 3emnn. BUIbI-9HIEMUKN U PETUKTHL.

DOMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKAE METOABI M3YyUCHUS SBOJIOIUU.
'enernyeckne MEXaHHU3Mbl HBOJIIOLIMKA OHTOr€HE3a U TOSBJICHUS 3BOJIOLMOHHBIX HOBIIECTB.
I'oMonornuHbie U aHAJOTUYHbBIE OpraHbl. PyIuMeHTapHbIe OpraHbl U aTaBU3MbI. MOJIEKYISIPHO-
TCHETUYECKHEe, OWOXMMHUYECKHEe W MaTeMaTHYeCKHe METOAbl  W3YYeHHs]  SBOJIOIHUH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOIbI IIOCTPOSHUS (PUIIOTEHETUYECKUX JICPEBbEB.

XPpOMOCOMHBIE MYTallUU M SBOJIOIUS TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBwiia) dBodOUMU. [lpunyun  cmenvl  QyHKYuUll.
HeoOpaTtumocTs BomonMK. AfantuBHas paauanvs. HepaBHOMEPHOCTh TEMITOB SBOJIIOLINH.

JdeMoHCcTpanuu

[Moptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuier U cxeMbl: «DUIOTCHETUYECKUHN PSIT JIOMaan», «APXEONTEPUKCY, «3Bepo3yObIe
smeps», «Crerouedansi», «Punnodgurs», «CeMeHHbIE ManopoTHUKWY, «buoreorpapuyeckue
30HbI 3emumn», «lpelid koHTHHEHTOB», «Penuktb», «HadanpHble cTaguu >MOPHUOHATIBLHOTO
pa3BUTHS TTO3BOHOYHBIX )KUBOTHBIX», «[ OMOJIOTHYHBIE U aHATIOTUYHBIE OpTaHbD», «PyTuMEeHTHI»,
«ATaBU3MBIY, «XpOMOCOMHBIC HAOOPHI UENIOBEKAa W IIMMIIaH3e», «[JIaBHBIE HAmpaBICHUSI
HBOJIOLUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIFOLIHI.

O6opynoBaHue: KOJUICKIUH, TepOapuu, MYJISDKA HMCKOMAEMBIX OCTAaTKOB OPTraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue U pa3BUTHE )KU3HU Ha 3eMute

Hayunble rumorte3bl NMpOUCXOXKACHUSA >KU3HU Ha 3emiie. AOHOreHe3 U MaHCIepMUsl.
JloHay4HbIE TPEACTABICHUS O 3apOXKICHHM >KU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
CaMO3apOoKICHUS )KU3HU U €€ ornpoBepxkenue onbitamu ®. Penn, JI. Cnamnanuanu, JI. [lacrepa.
[IpoucxoxxaeHue >Ku3Hu ¥ acTpOOHOIIOTUsl.



OcHOBHBIE ATaIlbl HEOpPraHUYECKoM 3BosonK. [ItaneTapras (reojioruyeckasi) BOJIOIHS.
Xumudeckasi dBONIONMUSA. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHWYECKHUX.
Omnsit C. Muinepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoariepsaTtHas runoresa
A. W. Omnapuna, rumnote3za nepBuyHoro OympoHa JIk. XonmelHa, reHeTHueckas rumotesa .
Ménnepa. Pubosumsl (T. Yek) u runoresza «mupa PHK» V. 'mnbepra. @opmupoBanue Mmemopan
Y BOBHUKHOBEHHUE MTPOTOKIIETKH.

Uctopuss 3emnu u MeTonbl €€ u3ydeHusa. Mckomaemble OpraHUYECKHWE OCTATKH.
l'eoxpononmoruss u e€ wMeronel. OTHOCUTENbHAsE ¥ a0COMIOTHAS  TEOXPOHOJOTHS.
['eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, IEPUOBI, FTOXH.

HavaneHble 3Tanbel opranndeckoil 3pomounu. [losiBieHrne M 3BOJIIOIUSA NEPBBIX KIIETOK.
Oponrorus Metabonu3Ma. BosHukHOBeHHE mepBbIX SKocucteM. CoBpeMEHHblE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBeIx Ha 3emie coobmecTB. CtpomaTonuthl. Ilpokapuotsl u
3YKApHOTHL

[Tpoucxoxnenue sykapuoT (CUMOHOTeHe3). DBOJIOLMUOHHOE MPOUCXOXKICHHUE BUPYCOB.
[IpoucxoxnaeHne  MHOTOKJIETOYHBIX  OPraHu3MoOB. BO3HHMKHOBEHHME OCHOBHBIX TIpyHI
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl IBOJIOIUHU BBICIIMX pacTeHU. OCHOBHBIE apoMOp(dO3bl PACTCHUIA.
Brixon pactenuii Ha cymry. [losiBieHne cClOpOBBIX pacTeHUH U 3aBOEBAaHUE UMHU cylIu. CeMEHHbIE
pactenus. [IpoucxoxxneHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpa0BbIe
KUBOTHBIC. JKU3Hb B BOJIE. DBOMIOIHS MMO3BOHOUHBIX. [Iporcxoxaenne ampuOnii 1 penTHITHIA.
[Ipoucxoxaenne muekonuTaromux W nTul. [IpuHnun kmrodeBoro apomopdosa. OcBoeHue
0OCCTI03BOHOYHBIMH U ITO3BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTune xxu3HM Ha 3eMiie IO 3paM U MEPHOJIAM: apXeH, MPOTEPO30H, MAIE0301, ME30301,
KaifHO301. O011as XapaKTepuCTHKa KJIMMaTa U T€0JIOTMUeCKUX rpoiieccoB. [losiBieHne u paciseT
XapaKTepHBIX OPraHU3MOB. YTJI€0Opa3oBaHWE: €r0 YCIOBHS W BIHMSHHAE Ha Ta30BBIH COCTaB
atMocdepsl.

MaccoBbie BBIMHpPAaHUSI — DKOJOTMUECKHE KPU3UCHI Tpouuioro. [IpuuuHbl U ciaeacTBus
MaccoBbIX BbIMHpaHUil. COBpEMEHHBIN SKOJIOTMYECKH KpH3HC, ero ocoOeHHocTu. [Ipobiema
coXpaHeHHs OMopazHoo0pas3us Ha 3emiie.

CoBpeMeHHasi cucTemMa OpraHu4deckoro Mupa. [IpuHnuner kmaccudukanuu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoncTpauuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [lacrep, . . Meunukos, A. Y. Onapun, k.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmump! u cxembl: «Cxema omnbita ©. Peany, «Cxema onbita JI. [lacTtepa mo u3ydeHuro
caMo3apokaeHusl ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «9Tanel HeopraHu4yecKoi
sBOMIOLUNY, «['€oxpoHonornyeckas mkaina», «HauyanbHble 3Tanbl OPraHUYECKO 3BOJIOLUNY,
«CxeMa 00pa3oBaHMs YKApUOT MYTEM cuMOnorenesay, «Cucrema )xuBoi npupoas», «CTpoeHue
BUpYyCca», «Apomopdo3sl pacTeHmit», «PuHHOMUTBY, «OIHOKIETOYHBIE BOJOPOCIHY,
«MHoOroknerounsle Bojgopocian», «Mxu», «llanmopoTHukn», «l'0on0CeMEHHBIE pacTEHUs»,
«Opranbl I1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMopdo3bl
XKUBOTHBIX», «[IpocTteitmmey», «Kumeunononoctueie», «llnockue uepuy», «HUieHHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBICY, «IIpecMmbikarommecsy, «lItump», «MiekonuTaronuey, «Pa3purne
JKU3HU B apXxeucKom 3pe», «Pa3BuUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BuTue XHU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKO 3pey, «Pa3BUTHE KU3HU B KATHO30MCKON
ape», «CoBpeMEHHAsI CUCTEMA OPIaHUYECKOT0 MUPa.

O6opynoBanue: repOapu pACTCHHUN pPA3IMYHBIX OTAENOB, KOJUICKIIMM HACEKOMBIX,
BJIQYKHBIE IIpENapaThl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU HIJIOKOXKHX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, Yydesla NTUL U 3BEpeH, KOJUIEKLUU OKaMEHEJIOCTEM, IOJIE3HBIX
HCKOIAEMBbIX, MYJISKA OPTraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHas snaGopatopHasi padora «MopenupoBanue onbiToB Muiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COCIUHEHHI B IEPBUYHOI aTMochepe».

Jlabopatopnas pabGora «/3yueHue M ONHUCaHHWE MCKOMAEMBIX OCTATKOB JAPEBHUX
OpPraHu3MOBY.

IIpakTnueckas padora «M3yueHne 0coOOEHHOCTEH CTPOSHUsI pAaCTEHUN pa3HBIX OT/AEIOBY.

I[MpakTuyeckasi padora «/3yuenne ocCOOEHHOCTEH CTPOCHHUS MMO3BOHOYHBIX KHUBOTHBIX».

Tema 5. [IpoucxoxkaeHue yeJ0BeKa — AaHTPONOreHe3

Pa3nensl u 3a1aun aHTpONOAOrUU. METO/1bl aHTPOTIOJIOT U H.

CraHOBJIE€HHE MPEACTABICHUN O MPOUCXOKIACHUU YEJIOBEKA. PeIUruo3Hble BO33PEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUU.

CxonctBo uenoBeka € KMBOTHbIMH. CHCTEMAaTH4YeCKOE TIIOJIOKEHHE 4YeJIOBEKa.
CBuuerenbcTBa CXOACTBA 4YEJNOBEKAa C JKUBOTHBIMHU: CpPaBHUTENIbHO-MOp(doIoruueckue,
sMOpHoIoruyeckue, (GpU3N0I0ro-OMOXUMHUYECKHe, MoBeaeHuYeckue. OTauuus 4YelloBeka OT
XKUBOTHBIX. [IpAMOX0K€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE T'OJOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JIBmokyue cuiibl (hakTophbl) aHTPOTIOTeHEe3a: OMOJIoTrHYecKue, couraibabie. COOTHOIICHHE
OMOJIOTMYECKHUX U COLIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa/IUU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI) U
paHHHME TOHTHUABI — OOIIMe MPEIKH YeIOBEKOOOpa3HbIX 00e3bsiH U JIoACH. ABCTPATIONMUTEKUA —
JIBYHOTME MpeaKd JroAei. YenoBeK yMmelblil, NepBble M3rOTOBJICHUS Opyauid Tpyaa. UemoBek
MPSMOXOJIAIINNA W TIEPBBIA BBIXO JIIOJIeH 3a mpenensl Adpuku. UenoBek reinenbOeprekuii —
00N IPeIOK HeaHIePTATbCKOTrO YeJIOBEKA U YelloBeKa pa3yMHOro. YelnoBek HeaH1epTaIbCKHii
Kak BHJ JIIOJEH XOJIOAHOIO Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JACHUCOBCKHN
YeJIoBEK, OCBOGHHE KOHTMHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u naneoreHoOMHKa.

DBOJIIOLIMS COBPEMEHHOI'0 uesloBeKa. EcTecTBeHHBbIM OTOOp B MOMYNSALUSAX YeJIOBEKa.
MyTtannonHsli nporecc U noauMopdusm. [lonyasuoHHbIe BOJIHBL, Apeii¢ T€HOB, MUTpaLys U
«3¢(heKT 0OCHOBATEIS» B TOMYJISAIHMSIX COBPEMEHHOT'O YEJIOBEKA.

Uenoseueckue pacel. [lonsarue o pace. bombinme pacel: eBporeouHas (€Bpa3HiicKas),
aBCTpaslo-HerpouHas (3KBaTopuaibHasi), MOHTOJIOMIHAs (a3uaTcKo-aMepuKaHcKas). Bpems u
IyTH pacceleHus 4ejaoBeka Mo IulaHere. ExauHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3ma. [Iprucrnoco61eHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpY Karolen
cpensl. Biousiaue reorpaguueckoit cpeapl u Jpeiida reHoB Ha MOpdONOTHI0O M (HU3UOIOTHIO
YeJI0BeKa.

MexaucuurinHapaple  MeToAbl B (pusnueckoid  (OMOJIOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIOMOHHAA  AHTPONOJIOTUMS U MAJCOAHTPOIOJIOTHS  YEJIOBEHYECKUX  IOIMYJISALHUM.
buoconmaneHple  uccrnenoBaHMsT — NpUPOABI  yenoBeka.  McciemoBaHMe  KODBOIIOLUH
OHMOJIOrHYECKOro U COLUATBHOTO B YEJIOBEKE.

JdemoncTpauuu

[loptpersr: Y. lapsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.



Tabmuet U cxembl:  «MeToAsl  aHTPOMOJOTHHY», «[OJIOBHOM MO3r  YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsIHbI», «CKeNeT 4eIoBeKa M CKeJeT IuMIaH3e», «PyaTuMeHTsl u
aTaBU3MbD», «JIBHKyIIME CHJIBI AHTPOIOTEHE3a», «OJBOJIOLMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonutek», «4enosek ymenslity, «HenoBexk npsIMOXoaAuii», «/leHUCOBCKUI YET0BEK»
«Heanpnepransup», «KpomanboHub», «llpeakm uenoBeka», «ITalbl 3BOJIOLUU YEJIOBEKAY,
«Pacspl yenoBekar.

OO6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, PeAMETOB MaTepHaabHON KyJIbTYphl IPEIKOB
4eloBeka, penpoaykinu (pororpadun) KapTuH ¢ MUDOIOTHUSCKUMHU U OUOJICHCKIMU CIOKETaMHU
MIPOMCXOXKACHUS 4YeJloBeKa, (hoTorpaduu HAXOIOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJIET
YesoBeKa, MOJIETb Yepena 4ejoBeKa M yepena IIMMIaH3€, MOJAEIb KUCTH YelloBeKa M KUCTU
LIMMIIaH3€, MOJEJIN TOpCca MPEIKOB YEIOBEKa.

Jlabopatopnas paGora «l3yueHue o0COOEHHOCTEH CTPOEHHUS CKEJeTa YelOBeKa,
CBSI3aHHBIX C IPAMOXOKICHUEM.

IIpakTyeckas padora «3yyeHne SKOIOrMUECKUX aJalTallMi YEIOBEKAY.

Tema 6. Dxon0rusi — HayKa 0 B3aHMOOTHOLIEHUSIX OPraHM3MOB H HAJOPTraHU3MEeHHBIX
CHCTEM C OKpYKawIuei cpenoi

3apoxneHue U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbonpara, K. @. Pynee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgenst u 3amaun sxonoruu. CBsi3b
9KOJIOTUH € APYTMMU HayKaMu.

Mertoas! skonoruu. [loneBsle HaOMOACHUSA. DKCIEPUMEHTHI B HKOJOTHH: HNPUPOAHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTUA. MOHUTOPUHI OKpYXarollel Cpelpl: JOKaJIbHBbIMH,
PETHOHATBHBIN M TI00ATBHBIH.

3Ha4yeHUEe 3KOJIOIMYECKMX 3HAHMU JJIs 4elloBeKa. DKOJOIMYeCKOe MHMPOBO33pEHHE Kak
OCHOBa CBfA3€H uyenoBedecTBa ¢ Hpupofo. DOpMUPOBAHME IKOJIOTMYECKOM KYJIBTYpPHl U
9KOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpauuu

[optpetsl: A. I'ym6onpar, K. ®@. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmumpl 1 cxeMbl: «Pa3nensl skojgorum», «MeToabl dKoJorun», «CxeMa MOHHTOPHHTA
OKPYKaIOIEH CpelbD».

JlabopaTtopHasi pabora «/3ydeHue MeTo/10B HIKOJIOTHYECKUX HUCCICTOBAHUINY.

Tema 7. Opranusmsl U cpeia 00UTAHUA

Okonoruyeckue (akToppl W 3aKOHOMepHOocTH ux  jAeiictBus. Knaccuduxarus
JKoJorndecknx  (akropoB: abuoTmyeckwe, OuoTMYeckue, aHTpomoreHHeie. OOmmue
3aKOHOMEPHOCTH JielcTBUs HKoJornueckux ¢akropos. [IpaBuno muaumyma (K. Hlnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIC U CTECHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue gaktopsl. CBeT Kak 3Kojorudeckuil gaxrop. [leficTBUE pa3HBIX y4acCTKOB
COJIHEYHOI'O CIEKTpa Ha OPraHM3Mbl. ODKOJIOIMYECKHE TIpYIIbl PAacCTEHUH M KHUBOTHBIX I10
OTHOILEHHUIO K cBeTy. CUrHaibHast poiib cBeta. doTonepruoausm.

Temmeparypa kak skonormdeckwii (axtop. [eiicTBue Temmeparypsl Ha OpPTaHH3MBI.
[loiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe kak skosorumueckuit ¢akrop. IlpucnocoOsnenus pacteHuil K MoagepKaHUIO
BojHOro Oananca. Kiaccugukamus pacteHuid 1o oTHOUIeHHIO K Boje. IIpucmnocobneHus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHUMA.



Cpenbl oOuTaHUS OPraHMU3MOB: BOJAHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs, [IyOMHHAs
MOJINOYBEHHAs, BHYTpUOpPraHuzMeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWUTaHHS
opranu3moB. [IprcnocoOnaeHust OpraHu3MoB K ’KM3HHU B Pa3HBIX Cpeax.

buonornueckue putmbl. Buenrnue u BHyrpeHHue putMbl. CyTOYHbIE U TOIUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIIOBHH KU3HU.

XKuznennrsie Gopmbl opranu3moB. [lonstue o xu3HeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHHii: NepeBbs, KYCTapHUKHU, KYCTapHUUYKH, MHOTOJETHHE TpaBbl, OHOJETHHE TPAaBBHI.
XKuznenuole (GOpMbI KUBOTHBIX: T'HJIPOOHMOHTHI, T€OOHMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  dakrtoppl. Buabl OMOTHYECKHMX  B3aMMOACMCTBUIA:  KOHKYpEHIHS,
XHMIHAYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyaanu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3auMopaeicTBUS  (TOMHYECKUE,
¢dopuueckue, ¢padbpuueckue). 3HaueHUE OMOTHYECKMX B3aMMOJAEUCTBUM IJIs CYIIECTBOBAHHUS
OpPTraHu3MOB B cpejie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKITFOUEHUSI.

JdeMoHcTpauuu

Tabauubl U cxeMbl: «JKonornyeckue GakTopb», «CBETOBOM CHEKTP», «IKOJIOTHUYECKHUE
IPYNIbl )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TemIOKpOBHbIE KUBOTHBIEY, «X0JI0JHOKPOBHbBIE
KUBOTHBIEY, «DHU3MOIOTHYECKUE aJalTallid >XKUBOTHBIX», «Cpeapl OOMTaHHUS OPraHU3MOBY,
«buonoruueckue puTMbl», «KuzHeHHsle popmbl pacTeHuit», «KuzHeHHbie (HOPMBI JKUBOTHBIX»,
«OQKocHuCcTeEMa HMIMPOKOJIIMCTBEHHOrO Jeca», «DKOCUCTEMa XBOMHOrO jeca», «llenu nutanusy,
«XwumanuecTBoy, «Ilapazutuzmy, «Konkypenimsy», «CumMonos», «kKommeHcamsm.

Ob6opynoBaHue: repOapuu pacTeHUH M >KUBOTHBIX, NPHUCIIOCOOJIEHHBIX K BIUSHHIO
pa3MYHBIX  JKOJOTMYECKHX  (pakTopoB, repOapuyM CBETOJMIOOWMBBIX, TEHETIOOWBBIX H
TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, repOdapuy U KOJUICKLIUH TETUIOMOOMBBIX, 3SMMOCTOMKUX, MOPO30YCTOHUMBBIX pacTeHU,
gydyera TTHIl W 3BEpeH, repOapuu pacTeHUl, OTHOCSIMXCA K rurpoduram, kKcepodurtam,
Me30(uTaM, KOMHATHBIE PACTCHHS JAaHHBIX TPYIII, KOJUIEKIIUU )KUBOTHBIX, OOMTAIOIINUX B PA3HBIX
cpenmax, repOapuM ¥  KOJUIGKIIMM PACTCHWH W OJKUBOTHBIX, OOJIQAlOIIUX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBUH KH3HHU, repOapuu U KOJUICKIUH
pacTeHHI U )KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUaCTBYIOUINX B
Pa3IUYHbIX OMOTUYECKUX B3aUMOJIEHCTBUSIX.

JlabopaTtopHasi padora «BrlsBiieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTtopHass paGora «BblsiBIeHUE MNPUCTOCOOICHUI OPraHU3MOB K BIUSHUIO
TeMIepaTypbi».

JlabopaTopHasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTHM pACTEHHUH M3 Pa3HBIX MECT
OOUTaHUSY.

Tema 8. DkoJiorusi BUA0B U MOMYJISIIUI

DKOJIOrHYeckre XapakTepuCcTUKU nomynsuuu. [lomynsamus kak Ouonoruyeckas cucreMa.
Pons HeomHOpomHOCTH Cpenbl, (U3NYECKUX OaphepoB UM OCOOCHHOCTEW OWOJOTHH BHJIOB B
(hopMUPOBaHUU TPOCTPAHCTBEHHON CTPYKTYpHI omynsauuid. OCHOBHBIE NMOKA3aTeNU MOMYIISALNN:
YHUCJIEHHOCTb, IUIOTHOCTb, BO3pACTHas U II0JIOBasi CTPYKTypa, POKIAEMOCTb, IPHUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTPALIUSI.

DKkojoruyeckas CTpykTypa nomyasuuud. OLEeHKa YUCIEHHOCTH Homyisuuu. J(nHamuka
nonyysiuu U e€ peryisuus. buotudeckuit noreHuyan nomynsauud. MoaenupoBaHue JUHAMHUKHI
nonynsiuud. KpuBele pocta uucieHHocTH mnonyssiqud. Kpuble BbDKMBaHUA. Perymsuus



YUCIIEHHOCTU MOMYJISIMMA: POJb (PAaKTOPOB, 3aBUCALIMX U HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Monsitue 00 »sKomormueckoi Humie Bujga. Mectoobutanue. MHOromepHass MOJECIb
skoJsiornyeckot Humm Jx.M. Xatunncona. Pasmepsl sxonornyeckoit Humu. [loreHnumansHas u
peann30BaHHAs HUILU.

Bun kak cucrema nomynauuid. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTErHH.
DKOJIOTHYECKNE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHHUS M MUIpPALMi >KUBOTHBIX. bHOJIOrMYeCKHe WHBa3UU
Yy>KEPOIAHBIX BUJIOB.

JdeMoHcTpauuu

Iloptpet: Jx. . XaTunHCOH.

Tabnuue! 1 cxeMbl: «DKOJIOTMYECKHUE XapaKTEPUCTUKU NMONysiuun», «IIpoctpancTBeHHas
CTPYKTypa mnonmyiasuun», «Bo3pacTHple nupamMuipsl MOOMyISIquu», «CKOPOCTh 3aceileHust
MIOBEPXHOCTU 3€MJIM Pa3IUYHbIMM OpraHu3dmMamu», «Moxenp skosnoruueckod Humm Jhx. .
XaT4YMHCOHAY.

O6opynoBanue: repbapun pacTeHuM, KOJUIEKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoGneHust ceMsiH paCTeHUH K PacCEeICHUIO.

Tema 9. Jkon0rus coodmecTs. IKOIOrHIEeCKHE CHCTEMBbI.

CoobiectBa opranuzMoB. buonenos u ero ctpykrypa. CBs3u MEXIy OpraHM3MaMH B
OuoreHo3e.

OkocuctemMa Kak oOTKpbiTas cuctema (A. JIk. Tencnu). @OyHKUMOHAIBHBIE OJOKH
OpPraHuU3MOB B HKOCHCTEME: IPOJYLEHTHI, KOHCYMEHTHI, peayueHThl. Tpoduyeckue ypoBHH.
Tpoduueckue nerm u cetu. AdGnorndeckne 00K dKocucTeM. [10UBBI U MIIBI B 9KOCHUCTEMAX.
KpyroBopor BemecTB 1 NOTOK 3HEPTHUH B S3KOCUCTEME.

OcCHOBHBIE TTOKa3aTeNHN 3KOCUCTEMBI. buomacca U npoAyKIus. DKOJIOTHYECKHUE MUPAMUIbI
gucel, 0MOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpodghuuecxkue nepecmpotiku. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuH. [lepBUYHBIC U BTOPHYHBIE CYKIIECCUHM U HUX
NPUYMHBL.  AHTPOIIOT€HHBIE BO3JEWUCTBUS Ha Cykueccud. KimmakcHoe coOOILIECTBO.
buopa3noobpasue u noJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvbl MOpeu U OKeaHos.
Oxocucmemvl myHop, ecos, cmeneti, nNyCmulHb.

AHTpONIOTE€HHBIE  3KOCUCTEMBI.  Arposkocuctema. ArpoueHo3. Paznuuus Mexny
AHTPONOTE€HHBIMU U MPUPOJHBIMUA SIKOCUCTEMAMH.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opozackas dopa u dayHa.
CunanTtpormzanus  ropoackoil  ¢aynel. buonormdyeckoe M XO34HCTBEHHOE  3HAYCHHE
arpo3KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/IEHCTBHI OPraHU3MOB B 3KOCUCTEMAX.
Ponv rackaonoco sgpghexma u 6u008-30uduxamopos (Knouesvblx 8udos8) 6 YHKYUOHUPOBAHUU
skocucmem. 1lepeHOC SHEPIHMM U BELIECTB MEXKIY CMEKHBIMU 3KOCHUCTEMAaMH. YCTOWYMBOCTH
OpPraHW3MOB, MONYJSIMUM M SKOCUCTEM B YCJIOBHUAX €CTECTBEHHBIX U aHTPONOTEHHBIX
BO3JICHCTBUM.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PA3SHLIX  MUNnoge Ha  cybopeaHuUsMeHHOM,
OpP2aHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM VPOBHAX, OCHOBbL 3IKOJO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeus. MeTon0NI0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdeMoHcTpauuu

Iloptper: A. JIx. Tencau.

Tabmuier u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHUCTEMA MIMPOKOIMCTBEHHOTO JIECcay,
«JKocucTeMa XBOHWHOro Jjeca», «DyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocuctemey», «llemu mnuTaHus (macTOMINHAs, JAETPUTHAs)»,
«DKOJIOTHYECKas MHpaMHIa Yucel», «IKOJIOTHYecKast MupaMuaa OuoMacchl», « IKOIorudecKas
nupamuia sHeprum», «ObpazoBanue 6omotay, «llepBuunas cykieccus», «BocctaHoBnenue seca
IocJie moxapa», «9KOCHCTEMA 03€pa», «ATpOLIEHO3», «KpyroBopoT BEIIECTB U MOTOK SHEPTUHU B
arporeHose», «IIpumepsl ypboakocuctem».

O6opynoBanue: repOapul pacTeHUN, KOJUICKIIMM HACEKOMBIX, uydesna NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUMN, aKBAPUYM KaK MOJIENb IKOCHCTEMBI.

IpakTnyeckas padora «3ydyenue u onucanue ypo0IKOCHCTEMBD».

JlaGopaTopuas padora «M3yueHue pasHOOOpa3Hsi MEJNKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HbIX IKOCHUCTEMAX).

IKCeKypeust «IKCKypcHusl B TUNIUYHBIA OHoreouneHo3 (B ayOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJOJIbHBIN WJIM TTIOHMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYpCHs B arp0o3KOCUCTEMY (Ha I0JIE WU B TEITUYHOE XO035HCTBO)».

Tema 10. Buocdepa — rinodaabHas IKocucTeMa

buocdepa — oOmieruianerapras o0oyiouka 3eMiiu, T/ie CYIIECTBYET WM CYIIECTBOBAaJa
*u3Hb. PazBuTre npencrasieHuii o bnocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
6unocepe. O6mactu 6uoceps! u e€ cocta. JKuBoe BenecTBo OMocepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onochepnl. OcobeHHOCTH OHrochephbl Kak T100aIbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Oumocepe. KpyroBoporel  BemecTs |
OMOreOXMMHUYECKHE HUKIBI (Yriiepoa, a30Ta). PUTMHUHOCTD siBIeHU# B Ouocdepe.

3onaneHOCTh Onochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOWHBIC
jeca, CMEIIaHHbIE U UIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MyCThIHHU, TPOIIUYECKUE Jieca,
BBICOKOTOpBs. KiiMMat, pacTUTENbHBIN U KUBOTHBIN Mup OuomMoB cymu.CTpykTypa U QpyHKIUSA
KHBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO MOTEHIMAaNa 1 OMOC(HEPHBIX (PYHKIIHIA.

JdeMoHcTpauuu

[optpetsr: B. 1. Bepnanckuii, O. 3tocc.

Tabmuue! u cxemsl: «I'eocheprr 3emny», «KpyroBopor azorta B npupoze», «Kpyrosopor
yriaepoja B npupoze», «Kpyroopot kucioposaa B npupoze», «KpyroBopot Boabl B IpUPOIE»,
«OcHOBHBIE OMOMBI CyINY, «KnumaTtuaeckue nosca 3emnny, « Tyaapay, «Taiiray, «CMenaHHbIN
necy, «1IupoxonucTBeHHBbIN Jecy, «Crenby, «CaBanHay, «IlyctoiHsay, « Tponudeckuit gecy.

O6opynoBanue: repoapun pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUN )KHBOTHBIX.

Tema 11. YesioBek u OKpy:KaOIIAs cpena

DKOJIOTHYECKHME KpU3UChI M WX TMpu4uHbBL. Bo3zaeiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIITHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHUe BOAHOM cpeaibl. OXpaHa BOJHBIX
pecypcos. Paspymenue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTPOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEILHOTO
U KUBOTHOrO Mupa. OCHOBHBIE TNPHUHIMIBI OXpaHbl mpuponabl. Kpacuele kHuru. Ocobo
oxpansiemble npupoiHbie Teppuropun (OOIIT). Boranuueckue caibl U 300JI0TMYECKUE TAPKH.

OcHOBHbBIE IPUHLIMIIBI YCTOMUMBOIO pa3BUTHS 4YeJIOBeUYeCTBA M Mpupobl. PannonanbHoe
IPUPOJIOTIONB30BAHUE M COXpAaHEHHE OWOJIOTMYECKOTO pasHooOpasus 3emmu. OOrque
3aKOHOMEPHOCTH II00AJIbHBIX 3KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEPOSATHBIE MTOCIIEACTBUS.



PazButue MeTOZOB MOHUTOPHMHIA Ppa3BUTUS ONACHBIX TEXHOI€HHBIX IPOLECCOB.
CucmemHble uccie0o6anusi nepexooa K pecypcocbepezaroweii U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u o6uopecypcwl. Hayuonanvnvie ungopmayuontvle
cucmemvl, obecneuusaroujue OOCMyn K UHGOpMaAyuu NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbL IKOpeabUNUMAYUY IKOCUCTEM U CNOCOD08 OOPbOBL ¢ DUONOBPEHCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX 9KOCUCTNEM.

JdeMoHcTpauuu

Tabmumpl ©  cxembl: «3arps3HeHHe  atMocgepbl», «3arps3HeHue  ruapocheps,
«3arpsisHeHue nouBb», «IlapHuKoBbIi 3 PexT», «Oco00 oxpaHseMble IPUPOAHBIE TEPPUTOPUNY,
«Mojenu yrpasiasieMoro MUpay.

Ob6opynoBanue: GpoTorpaduu oxpaHsieMbIX pacTeHHUI U )KUBOTHBIX KpacHo# kauru Poccuiickoii
®enepanuu, KpacHol KHUTH permoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 BUOJIOT A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0YJAOIIHMMHUCS
MIPOrpaMM CpeIHEro o0LIero 00pa3oBaHus: JINYHOCTHBIE, METAIIPEIMETHBIE U TIPEMETHBIE.

B cTpykType NUYHOCTHBIX pe3yiIbTaTOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTHUHU BBIJEICHBI
CJICAYIOIIME COCTaBIIAIONIME: OCO3HAHHWE OOYYAIOIIMMHUCS  POCCHUHCKOW  TpaKaaHCKOMN
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITENILBHOCTH U CaMOOIPEEICHHUIO,
Haiuyue momusayuu K OOYUCHHIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXKICHHUI JIMIHOCTH HA OCHOBE KJIFOUYCBBIX IEHHOCTEH M MCTOPHUYCCKHUX TPAJAWIIMHA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JIEATCIIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TPUCYIIUMU  CHUCTEME
Ouosjoruuyeckoro  oOpa3oBaHUs, Haluyue HNPABOCOSHAHUSA  DKOJIOTUYECKOM  KYJIbTYpHI,
CHOCOOHOCMU cMAasumy UEIN U CTPOUTH KU3HEHHBIC MJIaHbL.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI IO OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCIHTATEIbHON JAESITENbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCHUHCKUMU
COLIMOKYIbTYPHBIMH, HCTOPUUECKUMH M AyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH, MPUHSATHIMU B
oO1iecTBe TpaBWjIaMHd U HOPMaMH TOBEACHUS U CIOCOOCTBYIOT MpoOIlecCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHsI, Pa3BUTHUS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBKEHHUS K 3aKOHY M TMPABOMOPSAKY, YEIOBEKY Tpyla U CTaplieMy MOKOJICHHIO, B3aHMHOTO
YBOKCHUS, OEpPEe)KHOTO  OTHOIICHWS K  KYJbTYPHOMY  HACICAWIO W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoxa Poccuiickoi denepanun, NpUpoe U OKPYKAIOILIEH cpelie.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHHS Y4eOHOTO IpeaMeTa «bHOoOTHs» TOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOEXKIIEHU, COOTBETCTBYIOIIMX TPATULIMUOHHBIM IIEHHOCTAM POCCHICKOTO  OOIIECTBa,
pacmMpeHue >KU3HEHHOTO OMbITa M OIbITa JIEATEIbHOCTH B IPOIECCE pealin3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIHLHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

cOPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIMU  OOydaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW NEATEIHbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
perieHny yueOHbIX U TO3HABATENBHBIX 33124, BHITOJTHEHUN OMOIIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEISITh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTBIBATH B CBOMX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH yOCKICHUSIMH, KyJbTYPHBIMUA IICHHOCTSMHU U COITUAITBHBIM
MIOJIO’KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOIO BBIMOJHEHUS Y4€OHBIX,
TO3HABATEIBHBIX M HCCIEAOBATEIBCKUX 3a/ad, YBAXKUTEIHLHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPHU 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM ACATEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKOMN IpaskJaHCKON HICHTUYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH nepen PoamHON, ropocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOM S3BIK M KYJIBTYpPY, POILJIOE M HACTOALLEE MHOMOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOTHOMY HACIEAMIO U TAMATHUKAM IIPUPOJIbL, JOCTHIKEHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBIIEHUE U Pa3BUTUE OUOJIOTHH,
MOHMMAaHMs 3HAaYeHHss OMOJOrMM B TIO3HAHUHM 3aKOHOB MPHUPOJBI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:xIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyap0y;

3) TIyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaja B IOCTPOCHUE YCTOHUMBOro OyyIlero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTENW CEMEUHOM KU3HU B COOTBETCTBUU C TPAAULMAMU Hapo10B Poccuu;

4) 3CTEeTHYECKOr0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYasi SCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE 3MOIMOHAJILHOTO BO3/IEUCTBHUS )KMBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)XEHHUIO B PAa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHHE IPOSBIATH
KauecTBa TBOPUYECKOM JTUUHOCTH;

5) ¢usuueckoro BocnUTaHUA, (opMHPOBAHUS  KYJbTYPbl  3/I0POBbS W
3MOLMOHAJIBLHOIO 0JIAronoJIyYusi:

NOHUMAaHME U peanu3alus 3A0pOBOro U 6e30macHoOro oopasa >KU3HHU (370pOBOE IMHUTAHUE,
COOJIO/ICHNE TUTHEHUYECKUX MPAaBWJI M HOPM, cOATaHCUPOBAHHBIM PeXHUM 3aHATUH U OTHAbIXA,
perynspHas (¢u3Myeckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMaHHE IICHHOCTH TPAaBWJI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBEJICHUS B CUTyalUsIX, YIPOXKAIOIINX 30POBBIO U JKU3HU JIFOACH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TpPy/10BOr0 BOCIIUTAHHUS:

TFOTOBHOCTB K TPY/ly, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOIro0ue;

TOTOBHOCTb K AKTUBHOM JEATEIILHOCTH TEXHOJIOTMUECKON M COLIMAJIBHOM HAIIPAaBIEHHOCTH,
CHOCOOHOCTh HHUITMMPOBATH, INTAHUPOBATH U CAMOCTOSITEIIHHO BBITIOHATH TAKYIO IS TEIIbHOCTH;

MHTEpeC K pa3InyHbIM chepaMm MpodeccrnoHaTbHON NesTENbHOCTH, YMEHHUE COBEpUIaTh
OCO3HAHHBIN BBIOOD Oynyiiel mpodeccuu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPA30BaHMIO Ha MPOTSKEHUM BCeil
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHMUSI:

9KOJIOTHYECKH Liejecoo0pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;



HIOBBIILIEHHE YPOBHS SKOJIOTMYECKON KyJbTYpbl: IPUOOPETEHHE OIbITAa IJIAHUPOBAHUSA
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN AJIs1 OKPY>KaOILEN CpeIbl;

OCO3HaHHE TJI00AJBHOIO XapaKTepa SKOJIOTMUYECKHUX MpoOJeM U IyTeH HX peLIeHUS;

CHOCOOHOCTB MCIIOJIb30BaTh IPUOOPETaEMble IPU U3YYEHUH OMOJIOTUY 3HAHUSA U YMEHHUS
IIPU PEUIEHUU NpoOJIEM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOJIOIOIB30BaHUEM (COOIIOAECHNE
IIpaBWJI IIOBEJIEHUS B MPUPOJIE, HAIPABICHHBIX HA COXPAHEHHME PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOCchepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, NMPUHOCAIIMX BpEN OKpYXaroUlel IPUPOJHOU Cpele,
YMEHHME NPOTHO3UPOBATH HEOIArONPUATHBIE KOJOTHYECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX
JEHWCTBUM U MPEAOTBPAILATh UX;

HQJIMYUE PA3BUTOrO HKOJIOTMYECKOTO MBIIIICHUS, JKOJOTHYECKOW KyJIBTYphI, OIBITa
JEATENBHOCTH  DKOJIOTUYECKOM HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh  MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKu M OOLIECTBEHHOW TNPAaKTUKM, OCHOBAHHOTO Ha JHAJIOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UUTATENIBCKON KYJIbTYPBI KaK CPEICTBA B3aUMOICHCTBH
MEX1Yy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHMEe creuuUuKy OUOJIOTUH KaK HayKH, OCO3HaHMs €€ poiu B (HOpMHpOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3AaHNUU LIEJIOCTHOTO MPEACTAaBICHHUS 00 OKpYKaroleM
MHpE KaK O €AMHCTBE IIPUPOJbl, YEJIOBEKa M OOILIeCTBa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yO0eXIEHHOCTh B 3HAUUMOCTU OMOJIOTHM JJISi COBPEMEHHOM LMBMIIM3ALMU: 00ecredeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMILMHBI, CO3[JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOIMM, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, MMOMCKA MyTel BBIXOAA U3 INI00ATbHBIX
HKOJIOTHYECKUX Tpo0seM 1 o0ecrieyeHus nepexoia K yCTOHUMBOMY Pa3BUTHIO, PALlHOHATIBHOMY
HCII0JIb30BAaHHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IMOJyYEHUH OMOJOTMYECKUX 3HAHMN B LIEJAX MOBBIMLIEHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAIHHOMN
IrPaMOTHOCTH O0yyaronuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

IIOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BAaTh IOJlydaeMble 3HAHUS JUId aHajdu3a W OOBSICHEHUS SBICHHUH
OKpY’KaloIIero MHpa U IPOUCXOJAIIMX B HEM H3MEHEHWH, yMEHHUE JelaTb OOOCHOBAHHBIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4yHbIX (DAKTOB W MMEIOLIMXCS JAHHBIX C LEJIbI0 MOJyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS MJI1 pelieHus
po0JIeM B peaslbHbIX AKHU3HEHHBIX CUTYyallUsX;

OCO3HAHHE IIEHHOCTH HAayYHOM AESITENIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AESITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTb K HEIPEpPhIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAHMM MO OHOJOTMM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIBTATBI



MertarnpenMeTHBIE Pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble JUIs  (OPMHUPOBAHMS MHUPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXKAMCLUUILTUHAPHBIE
(MexXnpeaMeTHbIC) O0IIEeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IeIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieun(UKy METO/10B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs,
SIBIICHUE, TPOLIeCC, CUCTeMa, HAy4HbIH (aKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsI, MCCIIEIOBAaHNE, HAOIIOJCHUE, W3MEPEHHE, SKCIIEPUMEHT W JpPYyrue); YHHBEPCAIbHBIC
ydeOHble neicTBHsl (T03HABaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYISTHBHBIC), 00ECIICUNBAIOITIE
¢dopmupoBaHue (PyHKIIMOHAIBHOW IPAaMOTHOCTU U COLMAJIBHON KOMIIETEHIIMHM OOy4aroIuxcs;
CIIOCOOHOCTH 00yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXXIUCIUIUTHHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCalbHble Y4eOHbIe JAEWCTBUA B IO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynprare wu3ydeHuss OHOJOTMM Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHHA Y
obOydJaromierocst OynyT copMUpOBaHBI TO3HABaTEIbHBIC YHUBEpCAJIbHBIC Y4YCOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAlIbHbIE y4eOHbIe JEWCTBUS, PETYIATUBHBIC YHUBEPCAIIbHBIC
y4eOHbIE IeCTBUS, COBMECTHAS ICATEIBHOCTb.

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHHSI NPOTPaMMBI CPEIHEr0 00Imero o0pa3oBaHHS
JTOJIKHBI OTPaXKaTh:

OBiajeHne yHHUBEPCAJbLHBIMU Y4eOHBIMU NMO3HABATEILHBIMU JIEHCTBUSIMU:

1) 6a3oBble JIOrHYeCKHE Al CTBUA:

CaMOCTOATENIbHO (OPMYIMPOBATh M aKTyaJIM3UpOBaTh NpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIION30BATh MPU OCBOCHHUH 3HAHUN IPUEMBI JIOTHYECKOT0 MBIIUICHHS (aHan3a, CHHTE3a,
CpaBHEHHMS, KIacCU(PUKALUU, OOOOIICHUS), PACKPHIBATH CMBICT OHOJIOTHYECKUX TOHSATUI
(BBLIETATH UX XapaKTEePHbIC TPU3HAKH, YCTAHABIUBATH CBS3H C JIPYTHMU TTOHSATHIMH);

OTNpeNeNaATh LEeNu MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUM HUX JOCTHIKEHUS,
COOTHOCHTB PE3YJIbTATHI IEATEIILHOCTH C MOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OMOJOTMYECKHE TOHATUS [ OOBSICHEHHs] (AKTOB M SBJICHUH >KUBOI
TIPUPOIBL;

CTPOWTBH JJOTHYECKUE PACCYXKIEHUS (MHIYKTUBHBIC, IETYKTHBHBIE, TI0 AaHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIUPOBATH BBHIBOJABI U
3aKITIOUCHHS;

NPUMEHSITh CXEMHO-MOJICIBHBIE CPEJCTBA JIsi NPEJACTABICHUS CYIIECTBEHHBIX CBSI3EH M
OTHOLICHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOMIUXCSI MaTepHaIbHBIX
1 HeMaTepuajbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBUE DE3YJIBTAaTOB LIEISIM,
OLICHUBATh PHCKH MOCIIEICTBUI e TEITLHOCTH,

KOOPAMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSIX pPEalbHOTO, BHPTYadbHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATETIbCKHE IeHCTBHSA:

BJIJICTh HaBBIKAMU Y4EOHO-HCCIIEI0BATEIbCKOW M MPOCKTHOM JeSTeNTbHOCTH, HaBBIKAMHU
paspenieHus npobiieM, COoCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEILHOMY MOHMCKY METOJIOB
peleHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;



UCIIOJIb30BaTh PA3JIMYHbIE BUJIbI JI€ATEIBHOCTU MO IOJTYYEHHIO HOBOI'O 3HAHUS, €ro
HMHTEPIPETAINH, PEOOPA30BAHUI0 M MPUMEHEHHIO B YYEOHBIX CHTYalHMsIX, B TOM YHCJE TpHU
CO3aHUU YYEOHBIX U COIMAILHBIX MIPOCKTOB;

(hopMUpOBaTh HAYYHBIH THUI MBIIJICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIOYEBBIMU
MOHITHSIMA U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BaTENbHON NEATEIHHOCTH WU
KU3HECHHBIX CHTYAIHSIX;

BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIIBUTATh
TUNOTE3Y € pelieH s, HAXOUTh apTyMEHTHI IS J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHHUS;

aHAIM3UPOBATH MMOTYUYCHHBIE B XO/I€ PELICHHS 3a/1a4H Pe3yabTaThl, KpUTHYECKU OLIEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh II€JICHAINIPABICHHBIN MOUCK TMEpPeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
npoeccuoHANBHYIO Cpeay;

yMETh MEPCHOCHTh 3HAHWS B  [IO3HABATEIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEATSLHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE WJCH, MpEAJararb OPUTHHAIBHBIE MOJAXOABl W PEIIEHUS, CTaBUTh
MPOOJIEMBI M 3a/1a49H, TOTYCKAOIIUE AIbTEPHATUBHBIC PEIIICHHMS.

3) padora ¢ nHdopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX HHPOpMAIUHU (TEKCTe y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOJIOTHYECKUX CIIOBAPSAX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh HH(POPMAIMIO PA3IUYHBIX BUAOB U (QopMm
MIpeICTaBIEHUs], KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(hopMyIIMpOBaTh 3ampOChl W MPUMEHATH pPA3IMYHBIE METOJIBI TPU IMOWCKE U OTOOpe
OMoJIOTHYeCKON MH(pOpMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHEHHSI YICOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HKCIOJIB30BaHUA HH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MICIIOIH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMalbHYI0 (OpMY TpPEACTaBICHHUS] OHOIOrHYECKOM
uHpopmanuu (cxeMsbl, rpaduKu, TuarpaMMbl, TaOIUIBL, PUCYHKHU U IPYTOe);

WCIIONIb30BaTh HAYYHBIH S3IK B KadeCTBE CpEACTBa NIpu paboTe C OMOIOTrHYeCKOU
nH(poOpMaNel: MPUMEHITh XUMHUYECKUE, (DU3UYECKHEe W MAaTeMAaTHYSCKHUE 3HAKH U CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYypy, HCIIOJB30BaTh U MPEeoOpa3OBBIBATH 3HAKOBO-
CUMBOIIMYECKHUE CPEACTBA HATIJISTHOCTH;

BJa/JIeTh HABbIKAMU pACIO3HABAaHUS W 3alIUThl HMHpOpMALUM, HHGOPMAITUOHHON
0€30MacHOCTH JTMYHOCTH.

OBiageHne yHUBepPCAJbLHBIMU KOMMYHUKATHBHBIMH J€CTBHSIMH

1) obmenne:

OCYIIECTBISITh KOMMYHHUKAIIMHM BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHANIOTe
WM JUCKYCCHH TIO CYIIECTBY 0OCYXIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJCHHMSI OTHOCUTEIIGHO BBITIOJHEHHS TIpeJjlaraeMoi 3ajavd, YYHThIBATh HWHTEPECHl U
COTJIaCOBAaHHOCTH MO3UIUHN APYTUX YIaCTHUKOB AUANIOTA WM JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYECHHE COLHMATBHBIX
3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHUS KOHQJIUKTHBIX CUTYallHi, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH NIEPETOBOPBL;



BJIAJIeTh PA3JIMYHBIMU CIOcO0aMM OOIIEHUS U B3aUMOACHCTBUS, NOHUMAaThb HaMEpPEHMs
JPYrux JIOACH, IPOSIBISATh YBAXHUTEIbHOE OTHOLICHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(hopMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eSITeJIbHOCTD:

IIOHUMAaTh U MCIIOJIb30BaTh NMPEUMYIECTBA KOMAaHIHOW U MHAMBHUIYaIbHOH pabOTHI MpHU
pemeHnn OMoIornyeckon mpo0aeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(hopM B3aMOJEHCTBUS PU peLICHUH yueOHOI 3a1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHCTBHH € yuyé€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4IEHA KOJUIEKTHBA;

OPUHUMATh LEJIU COBMECTHOW JESTEIbHOCTH, OpPraHU30BbIBATH U KOOPAMHHPOBATH
JEUCTBUSA 10 €€ JOCTHKEHHIO: COCTABIIATH IUIAH JEHCTBUH, PACTIPEIENIATh POJIM C y4UETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KAYECTBO CBOET0 BKJIA/Ja M Ka)KJOr0 y4YaCTHHKA KOMaH/bl B OOLIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLIEHUBATh WMJEU C INO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B Pa3JIMYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBiageHne yHUBepCAIbHBIMH PeryJsiTHBHBIMU 1CHCTBUSIMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUS JJs BBIABICHUS NPOOJIEM M HX pELICHUS B
AKHU3HEHHBIX U YyUYEOHBIX CUTYyaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHMU 1I€JIEBBIC U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYNKAX MO OTHOIIEHUIO K XWUBOW NPHUPOJIE, CBOEMY 3JA0POBbIO U 310POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENIbHYIO AESTENbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3aJa4d B O0Pa30BATECIBHOW JEATCIBHOCTH W
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PElIeHus: MPoOIeMbl ¢ YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalLUsM;

paciupATh paMKU Y4€OHOIr0 IPeIMETa Ha OCHOBE JIMUHBIX IIPEANIOYTEHUN;

JieJ1aTh OCO3HAaHHBIN BBIOODP, apr'yMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M MIPOSIBIICHHUIO IIMPOKOM SPYIUIIUUA B Pa3HBIX 001aCTIX
3HaHUi, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JTaBaTh OLEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU TO3HABATENLHON pe(dIeKCHH KaK OCO3HAHMS COBEPIIACMbIX JCHCTBHNA
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIeKCun
JUIsl OLIEHKU CUTYyalluH, BbIOOpA BEPHOTO PEILeHMS;

YMETbH OLICHMBATh PUCKU M CBOEBPEMEHHO NPUHHUMATh PEUICHUS 10 X CHI)KEHUIO;

IIPUHAMATh MOTUBBI M apTyMEHTHI IPYTUX IIPHU aHAJIU3€ PE3yJIbTaTOB ACATEIBHOCTH;



3) npuHsiTHE ce0s1 U IPYTHX:

MPUHUMATD ce0sl, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTHUX [IPU aHAJIU3€E PE3Y/IbTaTOB AESATEIbHOCTH;
IPU3HABaTh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU JIPYTOT0 YeIOBEKA.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOSHHUS COJNEpKaHUs ydeOHOro mpenmera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha 00ecIeueHHe MPOPUIBHOTO O0YICHHS 00 yJarOIuX s
ouosoruu. OHU BKIIIOYAIOT: crieruduyueckue Iyl OM0I0THY HaydHbIC 3HAHUS, YMEHHSI U CITOCOOBI
JNEUCTBUI TIO OCBOCHUIO, MHTEPIIPETAIIMA W MPEeoOpPa30BaHUIO 3HAHUM, BUABI JESTEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U UX NMPUMEHECHHIO B PA3IUYHBIX yYEOHBIX, a TaKXKE B PEAIbHBIX
KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaThl NPEACTABICHBI 110 TOJAM U3YYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 kracce 1omxHb
OTpa’kaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MecTe M POJU OUOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPOIbI U PEILICHUU
po0JIeM parMoOHATIBFHOTO MTPUPOJIONIONBE30BAHUS, O BKIIAJE POCCHICKHX M 3apYOEKHBIX YUEHBIX B
pasBuTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOW OHMOJOTHYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATalolue
OMOJIOTUYECKHEe TEPMHHBI M TOHATHS (KU3HB, KIETKA, OpPraHu3M, MeTaboym3M, ToMeocTas,
CaMOPETYJIAINS, CAMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, N3MEHUYUBOCTh, POCT M PAa3BUTHUE),
Oouonorudeckue teopuu (kiaetounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus (H. U. BaBunoBa — o nenTpax
MHOT000pa3usi ¥ MPOUCXOXKIEHUSI KYJIbTYPHBIX PACTeHUI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MEPBOT0 MOKOJICHHUS, PACIICTUICHUs, YUCTOThHI TaMET, HE3aBUCUMOTr0 HacienoBanus I'. Menpens,
TOMOJIOTHUECKUX PSAIOB B HacieacTBeHHoW wu3mMeHunBocTH H. WM. BaBunoma), mpuHIMIGBI
(KOMIUIEMEHTapPHOCTH );

BJIQJICHHE OCHOBHBIMU METOJIAMU HAYYHOTO TIO3HAHUS, UCIIOJIB3YEMBIX B OMOIIOTHYECKUX
HCCIIEIOBAHUSX )KUBBIX 00BEKTOB (OMUCAaHUE, U3MEPECHHE, HAOTIOIeHNE, DKCIIEPUMEHT);

YMEHUE BBLICIATH CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YHCJE OaKTepHii, TpuOOB, pacTCHU,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CHCTEM OPIaHOB PAaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAESATEIIBHOCTHU, MPOTEKAIOIINX B OpraHU3Max pacTeHHM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEHIECTB (METaboIM3M), MPEBPAIICHUS YHEPTUH, OpPOKEHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUTIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEi103a,
raMeToreHesa, IMOpuUOTeHesa, MOCTAIMOPHUOHAIBHOTO pa3BuTHS, Pa3MHOXKEHUS,
WHAUBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOO0pA;

YMEHHE YCTAHABIMBATH B3aMMOCBS3U MEXKIy OpPraHOMIAMHU KJICTKH M HX (QYHKIHSIMH,
CTPOCHHMEM KJIETOK Pa3HBIX TKAHEH U WX (PYHKIUSIMHU, MKy OpraHaMHU M CUCTEMaMU OPTaHOB y
pacTeHMid, >KMBOTHBIX M 4YeNOBEeKa W HUX (YHKIUSAMH, MEXKAY CHCTEeMaMH OPraHoB U HX
GYHKIUSAMU, MEXKIy STamaMud OoOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IUKJIA M YKU3HEHHBIX
[IUKJIOB OPTaHU3MOB, OJTalaMH 3MOPHUOHATIBLHOTO PAa3BUTHS, TEHOTUIIOM H  (EHOTHIIOM,
(eHoTUNIOM U (haKTOpaMu cpe/ibl OOUTaHMS,



YMEHHE BBISBIATH OTIMYUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE€ PACTCHMIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKHUX TPYIIIL;

yYMEHHE pemiaTh ONOIOrHYeCcKUe 3a7a4i, BBIABIATH MPUYMHHO-CIICICTBEHHBIC CBSA3H MEXKIY
UCCIIEAYEeMbIMH OMOJIOTMYECKHMMHU TPOLIECCAaMH U SBICHHUSMM, JIEJIaTh BBHIBOJBI M MPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATh JAOOpaTOpHbIE W MpaKTU4YeCKhe paboThl, cOOMIOAATh MpaBwiia MpU
paboTe ¢ yueOHbBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
(bopMynHpys 1eNb UCCIET0BAHMS, aHATU3UPOBATH NOJIYUYCHHBIE PE3Yy/IbTaThl U JIEaTh BHIBOJIBI,

YMEHHUE Y4YacTBOBaTh B Y4YEOHO-HUCCIIEIOBATEIBCKON pabOTe MO OMOJIOrHH, HKOJIOTHU U
MeAMILMHE, MPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M IYOJUYHO HPEICTABIATH
MOJTyYEHHBIE PE3Yy/IbTAaThl HA YIEHUUECKUX KOH(PEPEHIUX;

YMEHHE OLICHUBATh STUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIE0BaHUMN B 00J1aCTH OUOJIOTHH
U MeIUUUHbI (KIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJAOTBOPEHME, HAINPABICHHOE H3MEHEHUE
r€HOMa U CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYILIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiiei mpodecCuoHanbHOM 1eATeIbHOCTH B
o0actu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO035HCTBA, MUILEBOM
MPOMBIIIICHHOCTH, YTIYOJIATh MIO3HABATEIbHBINA HHTEPEC, HANIPABJICHHBIH HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH MPOpECCUu U MPOJOKEHUE OMOJIOTMYECKOTO 00pa3oBaHus B OpraHu3aluiIx
cpeaHero npoecCUOHAIBLHOTO M BBICILIETO 00pa30BaHUsI.

[IpenmMetHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamerta «buonorus» B 11 kracce nomxHb
OTpa’kaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa, B TIO3HAHWU 3aKOHOB
MPUPOJABI U PEIICHUU KOJOTHYECKUX MPOOJIEM 4YeJOBEUeCTBa, a TAKKE B PEIIEHUU BOIPOCOB
palMoHaIBFHOTO MPUPOIOTIOIB30BaHus, U B (JOPMUPOBAHUH LIEHHOCTHOT'O OTHOIICHHUS K IPHPO/IE,
oOLIeCTBY, YENIOBEKY, O BKJIaJle POCCHUMCKHX U 3apyOeHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIa/IETh CUCTEMON OMOJOTMYECKMX 3HAHWU, KOTOpas BKIIIOYAET ONpPEIeNICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATalOMIUX OHOJOTUYECKUX TEPMUHOB W TOHITHH (BHI,
sKocuctema, Ouocdepa), Ouosornueckue Tteopuu (dBosounoHHas Teopus Y. JlapBuHa,
cuHTeTH4YecKass Teopus 3Bomtonuu), ydeHus (A. H. CeBepuoBa — 0 myTAX M HaIpaBICHUAX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus JIx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoictBa K. M. bapa), mpaBuna (munumyma 0. JIubGuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHH ), TUNIOTEe3bI (THnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMH HAy4yHOTO TO3HAHMs, HCIOJIb3YEMbIMH B
OMOJIOTHYECKUX HCCICAOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEHHeE,
HaOITI0ZICHNE, SKCIIEPUMEHT), CrIOcO0aMH BBISBIICHHSI U OICHKH aHTPOIIOTEHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHME BBIICNATh CYILIECTBEHHBbIE IPU3HAKU: BHUJOB, OHMOT€OLEHO30B, AKOCUCTEM U
o6uochepsl, CTAOUIM3UPYIOUIETO, JBIKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOro O0TOOpa,
JJIONATPUYECKOT0 U CUMIATPUUECKOTO BUA000PA30BaHUS, BIUSAHUS JBMKYILIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]I MOMYJISALNH, PUCITIOCOOIIEHHOCTH OPraHU3MOB K cpeie OOMTaHUs, YeperloBaHus
HaIpaBJIEHUH 3BOJIOLMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX;



YMEHHUE yCTaHABJIMBATh B3AaMMOCBSI3U MEXKTY MPOLIECCAMH 3BOJIOINH, ABIKYITIMHE CHIIAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTAMH pPA3JIMYHBIX OKOCHUCTEM U TMPUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHUE BBISBIISITh OTIMYUTEILHBIC IPU3HAKU KHUBBIX CHCTEM, IIPUCTIOCOOJICHHOCTh BUIOB
K cpeie oOMTaHMS, a0OMOTHYECKHMX W OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3CH
OpPTraHW3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIh30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTUYECKYI0 TEPMHHOJIOTHIO H
CUMBOIIMKY JUIsI JOKa3aTeNbCTBA POJCTBA OPraHU3MOB pA3HBIX CHCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3 OPTaHM3MOB W CPEIbl OOWTAHHS, CIUHCTBA YEIOBCUYCCKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOTOOOpa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUSI COCYIECTBOBAHUS MPHUPOIBI U
YeIIOBEUECTBA;

YMEHHE pPeliaTh OMOJIOTHYECKHE 3a1a9H, BBISBIIATH IPUIHHHO-CIICICTBEHHBIC CBS3H MEKITY
HCCIICAYEMBIMH OHOJIOTHYECKHMHU TIPOIIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TIOJYyYCHHBIX PE3YIIHTATOB;

YMEHHE BBINOJHATh JTAOOPATOPHBIE W MPAKTHYECKHE PadOTHI, COONIIOIATh MPaBHIIA MPHU
paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYTOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
(hopMynupys 1eIb HCCIEA0BAHNS, aHAIM3UPOBATH MMOJIYICHHBIC PE3YJIBTATHI U JIEJIaTh BBIBOIBI,

YMEHHUE y4acCTBOBaTh B YUEOHO-HCCIIEIOBATEIbCKONW paboTe MO0 OMOJIOTHH, DKOJOTHU H
MEIUIIMHE, TPOBOJUMOIN Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH
TIOJIYYEHHBIC PE3YJIbTAThI HA YYCHUYICCKUX KOH(EPCHITHSIX;

YMEHHUE OIICHUBAaTh THUIOTE3bl W TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YEJIOBEKa U
YEeJIOBEYECKUX pac, O MPUYHMHAX, TOCICACTBHSIX U CIOCO0AX MPEJOTBPAIICHUS TIIOOATBHBIX
M3MeHeHu B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oymyieit mpodhecCuOHANIBHOM NesTEILHOCTH B
o0nacTi OMOJIOTHH, SKOJIOTUH, IPUPOJIONOIBE30BaAHMUS, MEAUIIMHEI, ONOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO35ICTBA, MUIICBON MPOMBIIUIEHHOCTH, YIITYOJISTh MO3HABATEILHBIN
WHTEpEeC, HAMIPABIICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCHH U MPOIOKEHUE
OMOJIOTUYeCcKOro 00pa3oBaHMs B OpraHU3alUAX CPEIHEro MPOo(hecCHOHATBLHOTO W BBICHIETO
o0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHMUME

10 KJIACC
KonuuecTBo yacos DJIeKTPOHHbBIE
Ne IpakTuy (uudposbIe)
i HaumeHnoBaHue pa3aesioB U TeM MPOrpaMMbl Bcer | KouTpoabHbie ecKe 06paz0BaATEIbHEIE
0 padoThI
padoTbI pecypcbl
1 buonorus kak Hayka
2 JKvBbIe CUCTEMBI M UX U3yYEHUE 1
3 buonorus kneTku 2
4 XuMHUecKasi OpraHu3aius KIeTKU 10 2
5 Ctpoenue u PyHKITUU KIETKA 8
6 OOMeH BelecTB U MPEeBpaIlEHNEe SHEPTUH B KIIETKE 9 4
7 Hacnencteennas ungopmarus u peanusanus e€ B KIeTKe 9
8 JKU3HEHHBIN TUKIT KJIIETKU 6 1
9 Ctpoenne u QpyHKIIMHA OPraHU3MOB 17
10 Pa3zmMHOXeHME 1 pa3BUTHE OPraHU3MOB 8 3
['eHeTHKa — HAyKa O HACJICICTBEHHOCTH U U3MEHYHUBOCTHU
1 OpraHu3MOB 2 1
12 3aKOHOMEPHOCTH HACIICJICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 2
14 ['enernka yenmoBeka 3 1
15 Cenexuusi OpraHu3MoB 4 3
16 buorexHomorus u cuHTeTUYECKask OUOJIOTHS 4 1
17 PeszepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 3 29
11 KJIACC
KosanyecTBo 4acoB JJIeKTPOHHBbIE
Ne n/m HaumenoBanue pasieaoB H TeM NPOrPaAMMBbI Konrpoasnbte | Tpaktnueckne | (WH$poBbIe)
Bcero o0pa3oBaTesibHbIE
padoTbI padoTbI pecypeb
1 3aporKIeHNE U Pa3BUTHE SBOTIOIIMOHHBIX 4
NpeICTaBICHUI B OUOIOTUU
2 MukponsBosnronus U €€ pe3yabTaThl 14 2
3 MaxkposBoTroIHs U €€ pe3yIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 3eMIIe 15 15
5 [IpoucxoxaeHue 4eaoBeKa — aHTPOIIOTEHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHUSX
6 OpPTraHU3MOB U HAaJJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpPY’KaroILEeH Cpeloin
7 Opraau3Mbl ¥ cpesia OOUTaHHS 9 1.5
8 DKOJIOTHUS BUAOB U TIOMYJISIIHA 9 0.5
DKOJIOTHS COOOIECTB. DKOIOTHYECKHE CUCTEMBI 12 0.5
10 buocdepa — rnmobanbHas skocucTeMa
11 UenoBek u OKpyrKarolas cpeaa
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB 110 ITPO'PAMME 102 0 7.5




INOYPOYHOE IVNTAHUPOBAHHUE

10 KJIACC
KoaudecTBOo yacoB
K aT
N oH IIpak A
] TpoJ a
THYEC JuekTpoHHbIe HU(pPoOBHIE 00pa3oBaTebLHbIE
n/ Tema ypoka Bcer | bHBI H3yY
KHe pecypchbl
n 0 e eHH
pador
pado 1
bl
ThbI
BI/IOJ’IOFI/IH KaK KOMIIJICKCHas HaYKa 1 KaK 4acCThb .
1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO 00IIIeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
JKuBble cUCTEMBI U UX CBOICTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ
index=1 pp=iAQB
YpoBHEBas opraHu3alus )KUBbIX CHCTEM 1
n . .
CTOPHA OTKPBITHA M H3YHCHHA IICTKH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToab! MOJIEKYIISIPHOM M KIIETOYHON OMOJIOTHH.
[paktuyeckas pabota «3yueHue MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyL A
KJIETOYHOM OHostoruu (xpomarorpadus, 1 1 list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BghjUJ
anekrpodopes, muddepeHIraTLHOS index=4 pp=iAQB
nentpudyruposanue, [1L[P)»
https://www.youtube.com/watch?v=15IV-fylKLc
XUMUYECKUI COCTAB KIETKU 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=6 pp=iAQB
MunepanbHbIe BelIecTBa KIETKH, UX )
1 https://resh.edu.ru/subject/lesson/5397/
Ouosoruueckas posib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Opra"ndeckue BenecTBa KIeTKH — OeJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 JlaGoparopras padora «O0HapyxeHue OEnKos ¢ list=PLqU6VDVRpuoi T LeXclBiRZ2J0h2BgbjUJ
IMOMOIIBIO KAYCCTBCHHBIX PCAKIIUN» index=7 DDZiAQB
https://www.youtube.com/watch?v=1KstGzYECKQ
9 CBoiicTBa, KiaccubuKaiys U GyHKIHH OEIKOB list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
10 0 https://www.youtube.com/watch?v=nQkH60AzrIw
PTAHITICCIHE BEIECTBa [ICTIH — YITICBONRT list=PLgU6VDVRpuoiT LeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
1 ObraHIIecKie BOlleCTEa KICTKH — ML https://www.youtube.com/watch?v=hfwgRQTpYhb
P H 8 Y list=PLqU6VDVRpuoiT LeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB
Hyxneunossie kucnorsl. JJHK u PHK.
JlaGopatopras padora «HCCHGHOBaHHiZ https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KHMCJIOT, BBIACIICHHBIX U3 KJIICTOK
Ppa3IMIHBIX OPIraHHU3MOB»
Ctpoe ATO. .
TPOPHNE 1 PYHKLLIH Jpyri https://resh.edu.ru/subject/lesson/3840/
HykieozuaTpudocdater (HTD)
. N=
Cexpenmposanue JIHK. MeTojb! reHOMHKH, https.//www.voutube.com/watch Al BD 60Wthf
14 A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
TPAHCKPUIITOMUKH, IPOTEOMUKHU i 3
index=11 pp=iAQB
MeTo1bl CTPYKTYpHOH OHOIOTHI
15 CamocrostensHas padora Ne 1 "Xumuueckuii
cocTaB KJeTku'"(TecT)
16 Turs! kieToK. [IpokapuoTHUecKast KJIeTKa https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[TpakTrueckas padora «3yueHnue CBOMCTB
KJIETOYHOU MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[loBepxHOCTHBIN annapar KIeTKU

19

HCMCM6paHHLIC OpraHOUAbI KJICTKA

20

21

HOHyaBTOHOMHI)Ie OpraHOUAbI KIICTKH:
MUTOXOHIPHH, TIacTuAbl. JlabopaTopHas pabora
«HccnenoBanue mia3Moan3a U ACTia3MoIn3a B
PACTHUTENBHBIX KIETKAX)

Crpoenue 1 QyHKIUH sipa

https://resh.edu.ru/subject/lesson/3847/

22

OnHoMeMOpaHHbIE OPTraHOUBI KISTKH.
[TpakTuueckas padota «M3y4ueHue ABMKEHUS
[IUTOTIa3MbI B PACTUTEIBHBIX KIIETKaX)

23

CpaBHuUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. Jlaboparopuas padora «3yuenue
CTPOEHUS KJIETOK Pa3INYHbIX OPraHU3MOB»
CamocrostensHas paborta Ne 2 "CtpoeHue u
(GyHKIMM OpraHOUOB KJIETKH"

24

ACCI/IMI/IHHL[I/IH U JUCCUMMITANINA — ABC CTOPOHBI
meTabonu3ma. Turbel oOMeHa BEIIECTB.
JlaGopaTtopHas pabora «/3ydeHnue
KaTaJIMTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha

IpUMeEpe aMUIIa3bl WK KaTaaas3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTATUBHBIN XapaKTep peakLuii
KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas paboTa
«M3ydeHue hepMEHTATUBHOIO PaCILEIICHNS
NEPOKCH]Ia BOJOPO/Ia B pACTUTEIbHBIX U
YKUBOTHBIX KJIETKaX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPHI

27 ABTOTpO(]HBIN TUIT OOMEHA BEIIIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
Xemocwunres. JlaboparopHas pabota «CpaBHEeHHE
29 poIeccoB (POTOCHHTE3a U XEMOCHHTE3a»
AnHa’poOHBIE OpraHu3Mbl. Buibl OposkeHusl.
30 JlaboparopHas pabota «CpaBHEHHE MTPOIIECCOB
OpOXKEHUS U JIBIXaHUS»
AdpoOHBIC OpraHU3MbI. DTAIbl YHEPTETUIECKOTO )
31 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
32 DHeprusi MeMOPaHHOTO TPATUEHTA TIPOTOHOB.
Cunte3 AT®: pabota npotoHHOI AT®-cuHTa3bI
33 Peaxnuu maTpuyHOro cuHTE3a
34 Tpanckpumniust — mMatpuunbiii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsauus u e€ srarnsbl https://resh.edu.ru/subject/lesson/3917/
Koauposanue amuHokuciot. Pons pudocom B _
36 https://resh.edu.ru/subject/lesson/5352/
O6unocuHTe3e Oenka
37 Opranu3anys reHoMa y MPOKaPHOT ¥ SYKAPHOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MounekynspHble MEXaHU3MBbI IKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 aykapuoT. CamocrosTensHas pabora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BemecTB 1 dHEprun"

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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«Co31anre MOICNIN BUPYCay
B 0 i
40 prCHbfe SAOOIICBATIL FCTIOBCIA, AHUBOTHEIX https://resh.edu.ru/subject/lesson/3939/
pacteHuit
41 HaHoTeXxHOI0THH B OMOJIOTMH M METUITTHE
42 Ku3HeHHBIH UK KICTKH https://resh.edu.ru/subject/lesson/3927/
43 Matpuunsiii cunres JJHK
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44 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
XPOMOCOM Ha FOTOBBIX MUKPOTIPETapaTax» ) -
index=13 pp=iAQB
45 JleneHne KIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kneTok. KapnokuHes u UTOKUHES.
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47 " " w list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
Kontponsnas padora Ne 1 "Knerka ) -
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48 Opranusm Kak eInHOE LeIoe https://resh.edu.ru/subject/lesson/6770/
49 Tkanu pacrenuii. JlabopatopHas paborta
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https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX U YesioBeKa. JlabopaTopHas

>0 pabota «/3y4yeHune TkaHel KUBOTHBIX) L
Opranel. Cuctemsl opraioB. JlabopaTopHas
ol pabota «/3y4ueHne opraHoB I[BETKOBOTO 1
pacTeHus
52 Onopa Tena opraHn3MoB 1
53 JIBYOKeHHE OpraHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 [Tutanue opraHu3MoB
[luTaHue MO3BOHOYHBIX KHBOTHBIX.
= [MumeBapuTenbHAs CUCTEMA YEIIOBEKA L
56 JIpIxaHuEe OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIXxaHue MO3BOHOYHBIX )KUBOTHBIX U YEIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCIopT BEIIECTB y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHas crucTemMa MOo3BOHOYHBIX YKUBOTHBIX )
59 1 https://resh.edu.ru/subject/lesson/1581/
U YeJioBeKa
60 Belnesienre y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3mMoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NmmynHas cucteMa yenoBeka 1
63 Paznipa>KuMOCTh U peTyISIHs Y OpraHI3MOB 1
64 [ YMOPAILHAR PETYIALI 1 DWAOKPHHHAL 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa >KUBOTHBIX U YeIOBEKa
65 ®DopMBI pa3MHOKECHHUST OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHOXKeHHE
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/6769/

68

I'amerorenes. O6pazoBaHue U Pa3BUTHE MOJOBBIX
kietok. JlabopatopHas padota «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»

69

NHpuBunyanbHOE pa3BUTHE OPTaHU3MOB —
OHTOI'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

71

72

3a1<na):u<a OpraHoB U TKaHEH u3 3apOJAbIIICBbIX

JIMCTKOB

Poct u pazButHe )xuBoTHBIX. JIabopaTopHas
pabora «BrIsSBICHHE PU3HAKOB CXO/ICTBA
3ap0,u1>1meﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

PazmHoXeHue 1 pa3BUTHE PACTEHUU.
JlaGopatopHas pabora «CTpoeHHue OpraHoB
Pa3MHOKEHHsI BBICIIUX pacTeHUN» JKn3HEeHHbIE
UKJIBI pacTeHuit. CamocTosTenbHas padora No
4"Pa3MHOXEHHE U Pa3BUTUE OPTaHU3MOB"

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

https://resh.edu.ru/subject/lesson/5359/

73

74

HCTOpI/ISI CTAHOBJICHUA U pa3BHUTHUA T'CHCTHUKU KaK
HayKH

OCHOBHBIE ITIOHATUS U CUMBOJIBI TEHETHUKH.
JlaboparopHnas pabota «Jpo3oduia kak 00BEKT
TEHETHYECKUX UCCIICIOBAHHI

75

3aKOHOMEPHOCTH HACIIE0BAaHUS TPU3HAKOB.
Monorubpuanoe ckpeniuBanue. [Ipaktiuueckas
pabota "H3ydeHne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30QHIIBI"

https://resh.edu.ru/subject/lesson/5386/

76

[utonornyeckre OCHOBBI MOHOTHOPUTHOTO

CKpELMBaHUS

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananuzupyroiiee ckpeumpanue. Hemonnoe

77 1
JIOMUHUPOBAHHE
Jurubpunnoe ckpemubanue. [Ipakrudeckast
78 pabora «3yueHue pe3yabTaToOB AUTUOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEIIUBAHUS Y APO30(DUITBD)
[luTonornyeckre OCHOBBI AUTHOPUIHOTO ]
79 1 https://resh.edu.ru/subject/lesson/4725/
CKpenmBaHus. Perenne 3aqad 1mo reHeTuke
80 CueruieHHOE HacJIeI0BaHUE TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XPpOMOCOMHasl TEOpHUsl HACIIEICTBEHHOCTH 1
82 ['eneruka nona 1
83 I'eHOTHT KaK IEIOCTHAS CHCTEMa 1
I'eneTndeckuii KOHTPOJIb Pa3BUTHS PACTCHUM,
84 JKUBOTHBIX U yelioBeka PemeHue 3a1ay mo 1
TCHETHKE.
85 V3MeHYMBOCTD MPU3HAKOB. BUIbI H3MEHUYHBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoudukaoHHass U3BMEHYHMBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuannoHHBbIN psijl M BapUaIlHOHHAS. KPHBAsL.
JlabopaTtopHas pabota «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAN(PHUKAIIMOHHON 1
n3MeHunBocTU. [locTpoeHre BapuallmOHHOTO
psAna U BapuallMOHHOW KPUBOW
['eHOoTHTIIUECKAST NI3MEHYHNBOCTb.
88 1 https://resh.edu.ru/subject/lesson/5387/
KoMOuHaTHBHas NI3MEHUMBOCTh
MyrauroHHas U3MEHUYUBOCTh. [IpakTnueckas
89 pabora «MyTaruu y Apo30(uisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIpernapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMepHOCTI/I MYTAalMOHHOT'O ITpoHecca.

%0 ONUTEHETHKA W STTUTCHOMUKA

91 Tenernia wenosexa. Hpairiieckas pf6OTa https://resh.edu.ru/subject/lesson/3653/
«CocTraBneHue U aHAIH3 POIOCIOBHOIN

92 MeTo/1bI MeTUITUHCKOM TeHETUKU https://resh.edu.ru/subject/lesson/3653/
3HaueHNe MEIUIIMHCKON TEeHETUKU B

93 MPEIOTBPALICHUH U JICUCHUN TeHETUIECKUX
3a00JIeBaHUI YEJIOBEKA. CAMOCTOSITEIbHAs PaboTa
Ne 5 "T'eneruka"
OcHoBHble IOHATHUSA cenekiun. JlabopaTopHas

94 pabota «3yueHue copToB KYIbTYpPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHMii U OPOJI JOMAIIHUX KUBOTHBIX)
Mertoasl ceneknnoHHoM padboTel. JlabopaTopHas

95 pabora «M3ydyeHre METOI0B CENIEKIINU https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

HOCT}M;Z??(TC;EZ:E:;; %f:::;ﬁﬂf;lzz;}z:?gmﬁ» https://resh.edu.ru/subject/lesson/3861/

97 CoxpaHeHue, H3y4eHHe U UCTIONh30BaHUE
TeHETHYECKUX PECYPCOB
BuoTtexHonorus kKak Hayka u OTpaciib

98 npou3BojicTBa. [IpakTHueckas padora «3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHIDY

99 OCHOBHBIE HallpaBJIEHUSI CHHTETHYECKOU
Ouosiorun

100 | XpomocomHasi U FeHHasi MHXEHEPHS

101 Menununckue onorexnosioruu KontponabHast

pabora Ne 2 "T'eHeTuka u cenexmms’"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

Pesepaubiit ypok. [loBropenue, o6061ieHue,
cucreMaTHu3anus 3HaHuii Mrorosas pabora 3a 1 1
kypc 10 emacca
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11 KJIACC

Tema ypoka

OpomtonmonHas teopus Y. Jlapsuna

KoanuecTBo 4acoB

Bcero

Kon
TPOJI
bHBI
e
pado
ThI

pax
THYeC
KHe
pado1
bl

Har

u3y4
eHH

DJIEKTPOHHBIE
undposBbie
o0pa3oBarTe/ibHbIE

pecypcsbl

JBrKy1ue cuiibl 3BOJOIMY BUI0B 110 Y. J[apBunHy

Boprba 3a cymiecTBOBaHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD

®opMUPOBaHUE CUHTETUYECKON TEOPUH IBOTIOLINU

OTansl 9BOJJIIOLIMOHHOTIO MPOoNnecca: MUKPOIBOJIOIHA U MAKPOIBOJIIOI WA

OO OB Wi IN| P

HOHy.TI}ILII/IH — JJICMCHTAapHad CANMHUIA 5BOJIIOLINN

3akoH reHeTudyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.
JlabopaTtopHnast pabota «BbIsiBIeHHE U3MEHYMBOCTH y 0COO€H OTHOTO
BUIA»

S S N

0.5

10

DnemMeHTapHbIe (HaKTOPHI IBOIIOIHUN
Dddext ocHoBaTenst. IHPexT OYTHUIOYHOTO TOPIIBIIIKA

Murpanuu. M3onsmun nonyssuii: reorpaduydeckas, Ouojaornyeckas




11

EcrecTBeHHBIN 0TOOP — HAMPaBIAIONINN (aKTOP IBOJIOIUH

12 [TosoBo# 0TOOP
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pPe3yJIbTaT MUKPO3BOJIOIIH.

13 JlaGopaTopHnas pabota «/3ydeHne apoMop}o30B U UINOATANTALUHN Y 1 0.5
pPacTeHHI 1 KUBOTHBIX)»

[Tpumeps! mpuciocobIeHui y OpraHu3MOB: MOP(OIOTHUECKHE,

14 dusnoNornuecKue, ONOXUMUIECKHE, ToBeJeHUYeckue. JlabopaTopHas 1 05
pabora «IIpucmocobeHuss OpraHu3MOB M UX OTHOCUTEIbHAS '
1eTIECO00Pa3HOCThY

15 Bun, ero kpurepuu u ctpykrypa. JlabopatopHas padota «CpaBHEeHHE 1 05
BUIOB TI0 MOP(OJOTHYECKOMY KPUTEPHUIO) '

16 CtpykTypa BUIa 1

17 BunooOpa3oBaHue kak pe3ynbTaT MUKPOIBOIIOLUT 1

18 CBs13b MUKPO3BOJIIOLIMH U SMTUAEMHOJIOTUU 1

19 MakposBostonus. [1aneoHToIorn4eckue MEeTOAbI U3YYEHHUS IBOJIIOIIUN 1

20 Bbuoreorpaduyeckre MeTObI N3yUSHHSI SBOTIOIAN 1

91 DOMOPHOTIOTHYECKUE U CPABHUTEILHO-MOP(OIOrHYECKHE METOIbI 1
M3YUCHHUSI SBOJTIOLIUHT

99 MonexynsipHO-TeHeTHUECKIE, ONOXUMHUYECKIE U MaTeMaTHYECKHIE 1
METOBI H3YYCHUS IBOJFOIIHN

23 OO111e 3aKOHOMEPHOCTHU IBOTIOIMH 1

24 AnantuBHast paguanys. HepaBHOMEPHOCTb TEMITOB 3BOIIOIHH 1

25 Haydnble TUIIOTE3BI MPOUCXOXKACHUS )KU3HU Ha 3eMITe 1

26 JloHay4HbIe NIpEICTAaBIEHUS O 3aPOKIECHUM KUZHU 1

27 OCHOBHBIE 3TaIbl HEOPraHUYECKON IBOTOLUN 1

28 ['unoTessl 3apokKACHUS KU3HU 1




Hctopus 3emnu u metoanl e€ uzydenus. Jlabopatopnas pabora

29 «V3y4yeHune 1 onmrcaHne HCKOMAaeMbIX OCTATKOB TPEBHUX OPraHU3MOB) 1 05
30 HauanbHbie 3Tarel OpraHugecKoil SBOIIOIIN
31 DBOIOIUS DYKapruoT
OCHOBHBIE 3TaIbl YBOJIIOIHMH PacTUTEIbHOTO Mupa. [IpakTrueckas
32 paborta «/3ydyeHne 0coOeHHOCTEH CTPOEHUS paCTEHUHN pa3HBIX 1 0.5
OT/ICTIOBY
33 OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO MUpa 1
DBomoIus KUBOTHBIX. [IpakTudeckas padora «M3yuenue
34 0COOEHHOCTEHN CTPOECHUS TO3BOHOYHBIX KHUBOTHBIX) ! 05
35 Pa3Butue xu3HU Ha 3emiie IO 3paM U epuojam 1
36 MaccoBble BBIMUPAaHHS — HKOJIOTHUECKUE KPU3UCHI TIPOILIIIOTO 1
37 CoBpeMeHHBIH KOJIOrMYECKUI KPU3UC, €0 0COOEHHOCTH 1
38 CoBpeMeHHasl CUCTeMa OPraHUYECKOT0 MPOIIIOro 1
39 OCHOBHBIE CHUCTEMATUYECKHE TPYIIIBI OPraHU3MOB 1
40 AHTpPOMOIOTHS — HayKa O YEJIOBEKE 1
41 Pa3BuTHe npencTaBieH 0 TPOUCXOXKICHUN YEJIOBEKA 1
MecTo denoBeka B CHCTEMe OpraHudeckoro Mupa. Jlaboparopaas
42 pabota «/3yueHne ocoOeHHOCTEH CTPOSHHS CKeJIeTa YeloBeKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHHEM)
43 JIBI>KyIIIME CUITBI aHTPOTIOTeHE3a 1
44 CooTHolleHne OUOJIOTMYECKUX U COLIUATIBHBIX ()aKTOPOB B 1
AHTPOTIOTeHE3e
45 OcCHOBHBIE CTaJIM aHTPOIIOTCHE3a
46 [Taneorenernka u najacoreHOMUKA
47 DBOJTIONHS COBPEMEHHOTO YeI0OBEKa




Yenoseueckue pachl. [Ipaktuueckas padora «/3yueHne 3KOIOrHUeCKuX

48 N 1 0.5
aJlanTayii YeJI0BeKay

49 MeXaucIUIUIMHAPHBIE METO Il aHTPOIIOJIOTHA

50 3apoxIeHue U Pa3BUTHE SKOJIOTUU

51 Mertons! sxonorun. JlaboparopHas pabdora «/3ydeHne MeTo10B 1 05
HKOJOTMIECKUX MCCIIETOBAHMI»

52 3HaueHue 3KOJOTNYECKUX 3HAaHUH JJIs YeJlOBEeKa

53 DKosornyeckue Gakropsl
AbuoTtnueckue akropbl. CBET Kak KOJIOTMUYECKUI (pakTop.

54 JlaGoparopras paboTa «BbIsIBIICHHE IPUCITOCOOICHHI OPraHH3MOB K 1 0.5
BIIMSTHUIO CBETa
Abuotnueckue akropsl. TemnepaTypa Kak 5KOJIOTHUYECKUN (haKTop.

55 JlaGopatopHas pabota «BrIsiBIeHHE TPUCTIOCOOIEHNI OPraHU3MOB K 1 0.5
BIIMSTHUIO TEMIIEPaTyphI»
AbuoTtnueckue (HakTopbl. BiiaXXHOCTh KaK SKOJIOTUYECKHA (HaKTop.

56 Jlaboparopnas paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH 13 1 0.5
pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTmbl 1

59 Kuznennsle pOpMbI OPraHU3MOB 1

60 buotnyeckue haxTopbl 1
3HayeHne OMOTUYECKUX B3aMMOICHCTBHIA AJISl CYIIECTBOBAHUS

61 OpPraHu3MOB B cpe/ie OOUTaHHs .

62 DKOJOTrM4eCcKNe XapaKTePUCTUKH MO IUN 1

63 OCHOBHBIE [TOKA3aTEJN MOMYJISIHUN: YUCICHHOCTb, TTIOTHOCTD, 1

BO3pacTHasl U M10JIOBask CTPYKTypa




OcHOBHBIE ITOKA3aTEIN MOMmyJIAun: poOXKIAACMOCTD, ITPUPOCT, TCMII

64 1
pocTa, CMEpPTHOCTh, MUTPAIIAN
65 DKoJorudeckas CTpykTypa HOMyJIsIUH
66 JluHaMuKa MOMYJSIUU U €€ peryIsius
67 KpuBsbie pocta yricneHHOCTH nomynauuu. KpuBbie BEKUBAHHUS
68 Dxonornueckast Huia Buaa. Jlaboparopnas padora «IIpucnocobnenus 1 05
CEMSTH PACTEHUH K PACCEIICHHIOY '
69 By xax cuctema oy 1
~70— 3aKOHOMEPHOCTH TTOBSICHUS U MUTPAIIAN JKUBOTHBIX 1
=24 pal 1
7t €000TIIeCTBO OPraHN3MOB — OMOICHO3 T
72 OKocucreMa Kak OTKpbITasi CHCTEMA 1
73 KpyroBopot BemecTB 1 MOTOK SJHEPTHH B SKOCHCTEME 1
T4 OCHOBHBIE TTOKA3ATEIN IKOCUCTEMEBI T
2 [N 1
75 SKOJTOTHIECKUE THPAMHUIIET T
70 IA, 1
76 Yi3mMeHeHmsT COO0TIIeCTB — CYKIECCHN T
INOTHRI Y KOCHACTAMAEE qvnf‘YJf‘TQT\ﬂ[T oRen -1 nNnaer qt{'f\f“l("l‘ﬂ“ﬂ[‘ lﬂnnpﬁ
77 AlHIAPUAILDl\t JJINUUYIVIVIVIDI, JNUUUYIVIVIVIDI \JJ\/I.I xr t}vl\. INNUUUYIVIVIVIDYI 1V1Ut}\111 1
1 OKEaHOB
78 HpuponHse SROTHCTEMBI. SKOCUCTEMBI TYHIp, JIECOB, CTEIEH, TyCTHHE s
7 A 1
[V AH lpUllUl CHHbBIT JKOCHNTUITMDbI L
‘,ﬂﬁf\"\" OCHAICTANMILL NDAICTIAULCILAC Y\OKI'\'T‘Q T ISAVARTANAAPTaNR s AN AP FalsRaarra)
PUUJL\\JUILUL\ILVLDL LL}JuL\lIl_IUUL\uIl PHUULH ANV & =) AVITYIV YT UTIYIVAOITIYIv
80 1 0.5
ypOOIKOCUCTEMBD)
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUM L
OpPTraHU3MOB B KOCHCTEMAaX
Mexaan3Mblr BO3AEHCTBUS 3aTrPSI3HEHN Pa3HBIX TUTTOB HA
82 cyOOpraHu3MEHHOM, OPraHU3MEHHOM, MOMYJISIIHOHHOM H 1

9KOCUCTECMHOM YPOBHAX




83 buocdepa — obmerianerapuas o6onouka 3emin 1

84 Yyenue B. U. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OUOChEpHI 1

86 KpyroBopots! BeliecTB 1 OMOre0XMMUYECKUE IIUKIIBI 1

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIN 1

88 YcroitunBocTh Gnochepbl 1

89 DKOJIOrHYeCcKre KPU3UCHI U UX IPHYUHBI 1

90 Bo3aeiicTBue uenoBeka Ha Ouocdepy 1

91 AHTpPOIIOTeHHOE BO3/ICCTBUE HA PACTUTEIHHBIA M YKUBOTHBIA MU 1

92 OxpaHa pupoOabI 1

03 OCHOBHBIE TPUHIIAITE YCTOWYHUBOTO PA3BUTHSI YEIOBEUYECTBA U 1
TIPUPOJIBI

94 PanrioHaibHOE PUPOIOTIONB30BaHUE U COXPAHEHUE OHOJIOTHYECKOTO 1
pa3zHooOpasus 3emin

95 O06o06uieHne no Teme «MHUKpPOIBOIIOLUS U €€ pe3yTbTaTh) 1

96 O060061eHne o TeMe «MaKkpo3BOTIOLUS U €€ pe3yabTaThD» 1

97 O0606menue o teme «IIporcxoxaeHNe U pa3BUTHE )KU3HU Ha 3eMIIe) 1

98 O06006menue o teme «IIpoucxoxaeHue 4eroBeKa — aHTPOTIOTEHE3) 1

99 O06o0bmuieHne Mo TeMe «IKOJOTUs — HayKa O B3aMMOOTHOILICHHUSAX 1
OpTaHU3MOB»

100  O6o6menue mo Teme «OpraHu3mMbl U cpeaa OOUTAHUS»

101  OOGoOuieHne MO TEME «DKOJIOTHUS BUOB U MOTYJISIIHI»

102  OO6obuenue no Teme «buochepa — rinodanabHas IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 75




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buonorus. buonoruueckue cucremsl 1 nporneccol, 10 knace/ Tepemos A.B., IlerpocoBa P.A., O61ecTBO ¢ OrpaHUYEHHOI OTBETCTBEHHOCTBIO
«10ILl MHEMO3MHA»
Tepemon A.B., IletpocoBa P.A. buonorus. buonorudeckue cuctemsl u mpoueccsl. 10 kinace. M.- Muemosuna 2022
METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

* MULTIMEDIA — nonnepsxka kypca «O01mas 61onorusy;

» JTaboparopust KJIETKA; Meroauyeckue matepuaiisl: COOpHUK HOPMATUBHBIX JOKyMeHTOB. buonorus /Coct. 3./1. Inenpos, A. I'.,
ApkanbeB. — M.: Ipoga, 2010

Cnucok JInTepaTypbl 1J1s1 yYuTes:

1 baryes A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buonorus. bosbioii cipaBo4YHUK A IIKOJBHUKOB U MOCTYMAOLIMX B By3bl. — M.: [lpoda,
2011

2 bonrosa U. B. Coopnuk 3a7au no O611eit 61onoruu Ass nocTynaroumx B By3bl. — M.: «OHukc 21Bex» «Mup u obpazoBanuey, 20123 Kosnosa
T.A., Kyamenko B.C. Buonorus B Tabnumax 6-11 knaccel. CnpaBounoe mocobue. — M.: [Ipocda, 2010

JlonoJiHUTeIbHAS JTUTEPaTypa JJIsl yYUTeJIs:

1 Anacracona JL.I1. O6mias 6uonorus. Aunaktuueckue matepuaisl. — M.: Bearana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHUK 3a/1aHMif 110 001IIeH OMOIOTHHU: TOCOOUE I yJaluxcsi 001eoopa3oar.



yupexxnenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemienue, 2012

4 Koznosa T.A. Konocos C.H. Jlunaktuueckue KapTOUKU-3adaHus 110 0011eii ouonoruu. — M.

Wznarensckuit Jlom «'enmxep», 2012 — 96¢.
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HNuTepHer-pecypenbi: CaiiTel B UHTEpHET:

» www.bio.1september.ru —razera «buonorusy - npuinoxeHue K «1 ceHTIOps»;

* Www.bio.nature.ru — HaygHble HOBOCTH OMOJIOTHY;

» Wwww.edios.ru — Dia0c — HEHTP TUCTAHIIMOHHOTO 00pa30BaHUs;

« www.km.ru/education - yueOHbIe MaTepHaibl 1 ciioBapu Ha caiite «Kupwun u Medoauit
HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE
www.bio.1september.ru - razera «buosorus» - npuiokeHue K «1 ceHTIOps»
www.bio.nature.ru - HaydHbIe HOBOCTH OHOJIOTHH
www.edios.ru - DI0c - HeHTP TUCTAaHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - Y4yeOHble MaTepualisl ¥ clioBapH Ha caiite «Kupuun u
Medoauii» http://school-collection.edu.ru Eaqunas xomtekius nudpoBbix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ Enunoe okHO moctyna k 00pa3oBaTelbHBIM pecypcam
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