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[Tporpamma o yuebHOMY TipeameTty "buonorus" (manee - OHONIOTHSA) HA YPOBHE CPEAHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCIIHTAHUS.

VYueonsiii mpeamer  «buosorusy» yriyosnéanoro ypoHs wu3ydeHuss (10—11  kimacchrn)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHI.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnnanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOLIHMM,
CpemHUM OOIIMM, CPEIHHM MPO(PECCHOHAIBHBIM H BBICIIMM O0pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopueHTtanuein
o0ydJaromuxcsi ¥ CTUMYJIUPOBAaHMEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOTO 3HaHUS,
CBS3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMy npeamety "buonoruss" ma€t mpencraBiieHHe O LEIH U 3a1adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHHE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAyeT MOCIe10BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJOTHIECKOTO MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM 00Opas3e *KH3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM TaKXe TOKa3aHbl BO3MOXXHOCTH y4eOHOro mpenmera «buomorus» B peanm3anuu
tpeboBanuit ®PI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyabTataM oO0y4deHHs U B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHbHOM
NeSITeIbHOCTH O0YyYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZiHero oo1ero oopazoBaHusl.

VY4eOHnbIii npenmer «buosiorus» Ha ypoBHE CpeAaHEro OO0IIero oOpa3oBaHMs 3aBEPILIAET
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUe W YriTyOJieHne 3HaHUH
oOyJaromuxcss O JKMBOH TIPUpPOJE, OCHOBAX MOJEKYJSIPHOW W KJIETOYHOW OMOJIOTHH,
IMOPHOIOTHN M OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEICKIIHMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHHS U HKOJIOTHH.

N3yuenune yuebHoro npenmera «buojaorus» Ha yriyOJ€HHOM YpOBHE OPUEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEHUI0 OHOJIOTMYecKoro oOpa3oBaHUsS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTaBIISIET CHUCTEMa OHWOJOTHYECKUX 3HAHWN, MOJYYCHHBIX IMPH H3YyYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3felioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aloT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
OHMoJIOTHYEeCKHE 3HAHWUSA O PACTEHUSX, KUBOTHBIX, TpHOax, OaKkTepHsx, OpraHu3Me YeloBeKa,



o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
IPUKIIATHOTO U IOMCKOBOI'O XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmMokHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (U3HUKH, XUMUH,
reorpadgun U MaTEMaTHKH.

Ctpyktypa mporpamMmbel 1o ydeOHOMY mpenMery "buosjorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOAbI K H3yueHuio Ouonoruu. CorjacHO UM, H3ydaroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYeCKOro pazHooOpaszus
wianeTsl. Tak, B 10 Kkimacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaTu3upPYIOTCS 3HAHUS OOyYaromuxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOUMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o 6uocdepe.

VYueOubiii npeamer «buonmorus» npusBaH 00eCHEUYUTh OCBOCHHE OOYUYAIOUUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHM3Ma, IMOIYJIALUU, OHOLEHO03a, IKOCHCTEMBI, O BbBIIAIOIINXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHU, MPUKIAJAHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAEep)KaHUS WHTEpeca OOyJaromuXxcs K OHOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH MPOTPAMMBI 110
OHOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
oOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lenp u3yuenus yueOHOro mpeamera «buonorus» Ha yrimyOon€HHOM ypoOBHE — OBJaJieHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHUIN UCIIO0NIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HHTEpEca
K omnpeneneHHoi o0mactu mpodecCHoHAIbHON JIESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BbIOOPY YUEOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOr0 00pa3oBaHUsl.

Joctuxenue nenu usydeHus: yuebHoro npeamera «buonorus» Ha yriayOnéHHOM ypoOBHE
o0ecreynBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOGHHE OOYyYaroIIMMHCS CHCTEMbl OHMOJOTMYECKMX 3HAaHWH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHu3M, MOy, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HAKOMJIEHHE  OOyyarouxcsd C  METOJaMHU  TO3HAHWSL ~ KUBOW  HPHUPOJIBI:
HCCIIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYJISIPHOU M KIETOYHOU OHMOJIOTHH,
AMOPHUOIIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMONOTUM, TAJIGOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHHEe OOY4YaIOIMMUCS YMEHUSIMU: CAMOCTOATEIbHO HAaXOAWUTh, AHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM U  COLMAIBHO-



SKOHOMHMYECKHMH M SKOJIOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH JNEATENPHOCTH 10 OTHOIIEGHUIO K OKpPY)KaIoLIed NpUpOIHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHHUS B MPHUPOJE M OOECTICUCHUs
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATEIbHOCTH B YPE3BBIUYANHBIX CUTYAIMSIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC Hay4dHble OTKPBITHUS B 001acTu
OHOJIOTHH;

pa3BuUTHE y 00YYaIOIIMXCSI MHTEIJICKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 ITPoOJIeMaMy, METOJOJIOTHEe OMOJOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTaHHE Y OOYYalOUIMXCsl EHHOCTHOTO OTHOLICHHS K JKUBOW MPHUPOJE B IIEJIOM H K
OTIeNbHBIM €€ O0O0beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJIC; MHTETPAIlMH €CTECTBEHHO-HAYUHBIX
3HAHUH;

npuodOpeTeHne 00yJaroMMHUCS KOMIETEHTHOCTH B PAllHOHATBHOM IPUPOIOTOIH30BAHUH
(coOnrosenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS Mep
npodumakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BbIYANHBIX CHUTYalHsAX IPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCIOBHI I OCO3HAaHHOrO BbIOOpPa OOYYAIOIIMMUCA WHAUBUAYAIbHON
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJMBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEeruoHa.

OOmiee 4YMCIIO YacoB, OTBEJCHHBIX Ha M3YYEHHE OHMOJIOTMM Ha YTIyOJIIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Otrb6op opraHu3alMOHHBIX  (GOPM, METOJAOB M CPEACTB OOy4YeHHUsT OHOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHENU(PHUKU €0 COJACpKAHUS U HAMpPaBICHHOCTH Ha MPOJODKEHUE
OMoornYeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCTIOBHEM MPU O0yUYeHUU OHOJOTHHM HAa YTrIyOJIEHHOM ypOBHE SIBISIETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U TMpakTHUeckux padoT. Takke yuacTue oOydalImMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIeM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB W
MECTHBIX IIPUPOIHBIX YCIIOBUH.

COJAEPKAHUE OBYUYEHUS

10 KJIACC

CopepxaHue  TpPOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyaapcTBeHHoU ntorosoi arrecrauuu (I'MA).



Tema 1. Buosorus kak Hayka

CoBpemenHast OMOJIOTHUS — KOMIUIEKCHas Hayka. Kparkast uctopusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMM MpoOsiembl. DyHIaMEHTANIbHBbIC, TPUKIAAHBIE U
MOMCKOBBIC HAYyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWUOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
MPUPOBL.

JdemMoHcTpanuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. M. MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecorckuii, [x. Yorcon, ®@. Kpux, /I. K. benses.

Tabauiel 1 cxembl: «CBS3b OMOJIOTUU C IPYTHUMH Haykamu», «CucremMa OHOJIOTHYeCKHX

HaYK».

Tema 2. ’KuBble cucTeMbI U UX U3YYEeHHUE

JKuBbie cucTeMbl KaKk IpeAMET u3ydeHus: ornonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M IEIOCTHOCTb, CJIOXKHOCTh M YHOPSAIOYCHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
HW3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSPHBIA, KJIETOUHbINA, TKaHEBBIH,
OpTraHU3MEHHBIMH, MOMYJIALIMOHHO-BUIOBO, SKOCHUCTEMHBIHN (OMOTEOIIEHOTHYECKHIA),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusnp kak popma cymectBoBaHus MaTepuu. Hayku, uzydaroniue KUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTaHU3AIUH.

Nzyuenue xuBbix cucreM. Metonpl Ononornueckor Hayku. HalOmroneHue, nsmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pazdpoc B Orojorndeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yiabTaToB. [IpUUMHBI MCKaKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
[ToHSATHE CTATHCTUYECKOrO TECTA.

JdemMoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «DBHOJIOTHMYECKHE CHCTEMBI»,

«CBo¥icTBa KUBOM MaTeprun», « Y POBHU OPTraHU3ALMH KUBOM NMPUPOIBD, « CTpOSHHE )KMBOTHOM
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PHUPOJIBD».

O6opynoBanue: m1abopatropHoe  O0OpyIOBaHHE Ui  MPOBEACHUS  HAONIOACHHUIA,
M3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnoap30BaHNE PA3NMUHBIX METOJOB NPU HU3YYEHHH >KUBBIX
CHCTEM.

Tema 3. BuoJsorus Kjierku



Knerka — cTpykTypHO-(QYHKIMOHANIbHASA €AUHULA )KUBOTO. VICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.IllIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYJISPHOM M KJIETOYHOM OMOIOTHMH: MHKPOCKOINHUSA, Xpomartorpadus,
anekTpodope3, METOA  MEYEHBIX aToMoB, auddepeHunanbHoe  HEHTPUDYTHPOBAHHE,
KyJIbTUBUPOBaHUE KJIIETOK. M3y uenue QukcuposanHvix K1emoK. OneKTpOHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

[optpetst: P. I'yk, A. JleBenryk, T. llIBann, M. lneligen, P. Bupxos, K. M. bap.

Tabauibl u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MUKpockon», «Hcropus

pa3BUTHS METOJIOB MUKPOCKOIIUIY.
OO6opyoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENApaThl PACTHTEIbHBIX, KHUBOTHBIX U

OakTepuaIbHBIX KIETOK.
IIpakTnyeckas padora «l3ydyeHue MeTofoB KieTOYHOW Oumonoruu (xpomarorpadus,
anekTpodopes, nudpdepenunansHoe neHTpudyruponanue, [TLP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHTHI. Bosia u €€ posib
KAK pacTBOPUTENSl, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETYJIALNH.
MuHepaibHbIE BEIIECTBA KIETKH, UX OHMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKUA. buonornueckue noanMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOM Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BropuuHas, TpeTnuHas, 4yeTBEepTUYHAsA CTPYKTYyphl. JleHarypanus. CBolicTBa O€NKOB.
Knaccugukarus 6enkos. buonornueckue Gpynkiuu 6enkos. /lpuonut.

VYrneBoasl. MoHOcaxapupl, JUCaxapuabl, OJUrocaxapuabl W monucaxapujsl. OOmumid
IUIaH CTpOeHUsT U (U3MKO-XMMHMUYECKHE CBOICTBa yrieBoaoB. buonoruueckue ¢yHKIUN
YIJIEBOJIOB.

Jlumunel.  I'mapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Knaccudukanus — ITunuaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kucnotsl. JITHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykimeoTnasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®ynkunu PHK B kierke.

Crpoenne Mosekysbl AT®. Makposprudeckue cBsizu B moiiekysie AT®. buonornueckue
byakumn  AT®. BoccraHoBiieHHBIE TIEPEHOCUMKH, HX (QYHKIMA B  KIETKe. /pyeue
HYyKaeo3uompugocgamol (HT®). CexBeHUpOBaHUE JHK. Memoowv 2EHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojorus: OHOXMMHUYECKHe U OMO(pHU3NYECKHEe HCCIeIOBaHMUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Moodenuposanue cmpykmypvl U QYHKYuUi
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u oOpeanuieckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.

JdemMoHcTpauuu

[Moptpetst: JI. [Tonmunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, @. Caurep,
C. llpy3unep.



J[lnarpammsbl: «PacripeneneHne XUMHUYECKHMX DJIEMEHTOB B HEXHBOM  IPUPOAEY,
«PacnpenenieHe XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.
Tabmumer u cxemsl: «Ilepuonuyeckas TabmuIa XUMHUYECKUX 3JEMEHTOB», «CTpocHHE

MOJIEKYJIbl BOABI», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIBl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MOJEKyJIbl ATDy.

O6opyoBaHKe: XUMUYECKasl IOCYy1a U 000pyI0BaHHE.

JladopaTopHasi padoTa «O0HapykeHHEe OEJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX PEAKIHIl».

JIaﬁopaTopHasl paﬁoTa «HCCJ’ICI{OB&HI/IG HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJICTOK
Pa3JIMYHBIX OPIraHU3MOB) .

Tema 5. CTpoenne u pyHKIMHU KIETKH

Tumnbl KIETOK: 3yKapHOTHYecKass M IpokapuoTuuyeckas. CTpyKTypHO-(h)yHKIIMOHAIbHbIE
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas crteHka Oakrepuili U apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne u pyHKIMOHUPOBAHHUE dyKapuOTHUYECKOH KieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHMueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€uHas mud¢ys3usi), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. Pabora
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Knerounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUHOM CTEHKH pacTeHUi, rpuooB.

[utornasma. utozomb. L{utockener. JIBwkeHue uurtomiasmMbl. OpraHoMabl KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomIazmMarnyeckas cetb (DIIC), anmapat I'onbmku,
JM30COMBI, WX CTpOCHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CrtpoeHue TrpaHyJIsIpHOro peTuKkyinyma. Mexanusm wuanpasnenus 6enkose 6 OIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuil  (arpaHyssipHBI)
sHJOIUIa3MaTHUeCKUid peTukyinyMm. CekperopHas (yHkuus anmnapara ['onsmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I onvboxcu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiit cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMJbl KJIETKU: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoscoenue
mumoxonopuu u naacmud. Cumobuocenes (K.C. Mepeowckoeckuii, JI. Mapaynuc). CtpoeHue u
(GYHKIMM MHUTOXOHApPHHA U TUIacTHi. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOMIUX  JSYKApHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIMX

pacTeHuil.

HememOpannbie opranou el kieTku CTpoeHne U pyHKIMH HeMEMOpaHHBIX OPraHOMI0B
KIeTKku.  Pubocomsl. Ilpomesicymounvie  ¢gpunamenmol.  MuUKpODUITAMEHTHI. AKMUHOBbIE
Mukpounamenmusl.  MBIIIEYHBIE  KICTKU. AKMUHOBble — KOMNOHEHMbl — HEeMbIULEeUHbIX

ka1emok. Mukpotpy6ouku. Knerounslii nentp. CTpoeHrne U ABM)KEHHE KTYTUKOB U PECHHYEK.
Muxkpotpy06ouku nurtorniasmsl. LlenTpuons. berku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUiazMa, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
SAnepuslii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE paclonoXKeHHEe XPOMOCOM B HMHTep(ha3HOM



aape. dyxpomamun u cemepoxpomamun. beaku XpoMaTMHA — TUCTOHBL. [uHamuxa s0epHouU
o0bonouku 8 mumo3se. foepuwiii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKAapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdemMoHcTpanuu

[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmunbl u cxembl: «CTpOEHHE DYKAPUOTHYECKOW KIETKW», «CTpOEHHE KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIpUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opyI0oBaHME: CBETOBOM MHUKPOCKOI, MHKpPOIpENaparbl PacTUTEIbHBIX, KHUBOTHBIX

KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KIETOK.
JlabopaTopHas padora «/3ydyeHne cTpOeHUS KIETOK Pa3IuYHbIX OPraHU3MOB.
IpakTuuyeckas padora «/3yyeHne CBOWCTB KIIETOYHONH MEMOpPaHBI».
JlabopaTopuas pa6ora «/ccienoBanue miasmMonan3a U ACIUIa3MOIN3a B PACTUTEBHBIX
KIIETKax».
IIpakTnueckas padora «l3ydyeHne ABMKEHUS LIUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpalLlieHHe JHEPTUH B KJIeTKe

AccuMmISIMS U TUCCUMUIIALIMSA — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIECTB:
aBTOTpOGHBIH ©  TeTepoTpoHBIA. YdyacTue Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepretudyeckoe oOecrneueHue kietku: mpespanienne ATdD B 0oOMEHHBIX mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabosim3Ma. DepMeHTHhI, UX CTPOCHHUE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajgu3aTopoB.  benKu-akTUBATOPhl HW  OETKU-UHTHMOUTOPBL.  3aBUCHMOCTH  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NMUYHbBIX (PAKTOPOB.

[lepBUUHbI CHHTE3 OpPraHWYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCULEHHbIL U
oxkcueennvlll  homocunmes y baxkmepuii. Ceemocodbuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomactoB B mporuecce porocuHTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Ci., Cs- u CAM-munvt gpomocunmesa. TIpogyKTUBHOCTH (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpHU(ULUpYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspobHble opranu3mbl. Bunel 6poskenust. IIpoxykTsl OpoxKeHHs U UX UCIOIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO30YIUTETH
Oose3Hei.

AdpoOHBIE OpPTaHW3MBI. DTambl dHEPreTUYeckoro obmeHa. [1oATOTOBUTENBHBIN ATat.
['mukonu3 — 6eCKUCIOPOAHOE pACHIETNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHUe, WIK KJIETOUYHOE JbIXaHue. Posib MUTOXOHIpHUN B Ipoueccax
OMOJIOTYECKOTO OKHCJICHHUS. [uknnueckue pEeaKLnu. OxucnurenbHoe
dochopunupoBanue. dnepeus memobpanHoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonHou AT@-cunmasel. [IpeumyniectBa a’poOHOr0 MmyTH oOOMEHa BEIIECTB Tepen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemMoHcTpauuu

Hoprperst: JIx. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.



Tabmuubl u cxembl: «POTOCHHTE3», «IDHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,

«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.
OO6opyoBaHue: CBETOBOM MUKPOCKOIN, 000pyIOBaHKE JJIsl IPUTOTOBJICHUS MOCTOSHHBIX

Y BPEMEHHBIX MUKPOIIPENapaToB.
JlaGopaTtopHnas pa6ora «/3yyeHne KaTaJIWTHUYECKOW AaKTHBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.
JlabopaTopuasi pa6ora «/3yueHue (EepMEHTAaTUBHOIO paCHICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX.
JladopaTopnasi pabora «CpaBHeHHE MPOIEcCCOB (DOTOCHHTE3a U XEMOCHHTE3a.
JlaGopaTopHas padora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacnencreennas uHgopManus U peanu3anus eé B KieTke

Peakuun MaTpuyHoro cuaresa. [IpMHINI KOMIUIEMEHTAPHOCTH B PEAKLMAX MAaTPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM uHHGpopMmauuu. ['eHeTnyeckuil KoJ, €ro CcBOIcTBa.
Tpanckpunuus — marpuudblii cuate3 PHK. [IpyHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETBbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsimus u e€ stansl. Yuactue tpancnoptaeix PHK B GuocunTese Oenka. YcioBus
ounocunTe3a 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
9ykapuoT. Perymduus akTUBHOCTM TeHOB y npokapuoT. [umore3a omepona (. Kakoo,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2enos. Perymnsaius oOMeHHBIX IpoleccoB B kieTke. KiieTounslii romeocras.

Bupycel — HeksieTouHble (POpMBI JKU3HU U 00JIUraTHble napa3utbl. CTpoeHHne MpOCThIX U
CJIO)KHBIX BHMPYCOB, DPETPOBUpPYCOB, Oakrtepuodaros. Kuszuennviti yukn JHK-codepocawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHbie 3a0oneBaHusi ueloBeKa, JKUBOTHBIX, pacreHuit. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

buoungpopmamuka:  ummeepayus u  ananuz  Oonvwux — maccusos  («bigdatay)
CMPYKMYPHBIX — Ouono2udeckux — oaunvix. Hanomexnonoeuu 6  Ouonocuu u  meouyume.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JdemoncTpanuu

IMoptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUA.

Tabmuubl  u  cxembl: «buocuaTe3 Oenkay, «['eHetmdyeckuii kom», «Bupyce»,

«bakrepuodarmy».
IIpakTnueckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounslif 1mmki, ero mepuoabl u perynsuus. Murepdaza m murto3. OcobeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroska kimetku k aeneHuto. [IpecuHTeTHYeCKUiA
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3Bbl.



Marpuunsiii  cunte3 JHK — permkamusa.  [lpunnuner  perumkanvu — JIHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, aHTUIAPALICIBHOCTh. MexXxaHu3m
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. J{MIUIOMAHBIA M TaruiouIHBIA HaOOpBl XPOMOCOM.
['omostornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Henenne knetkn — mMuto3. CTagum MHTO3a U MPOUCXOASIINE B HUX MPOLECCHL. THIIbI
Muto3a. Kapuoknnes u nutoknnes. buonornueckoe 3HaueHHE MUTO3a.

Perynsuuss mMutoTHYecKoro Iukia KieTkd. [Iporpammupyemasi kieTtouHas rubenp —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabnuiel U cxeMbl: « KU3HEHHBIN UK KIETKW», «MuTo3», «CTpoeHHE XpOMOCOMY,
«Pennmukanmsa JJHK».

O6opyoBaHKe: CBETOBOM MHUKPOCKOIN, MUKpompenaparbl: « MUTO3 B KJIE€TKaX KOpeIIka

JTyKa».
JlabopaTopHas padora «/I3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».
JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIE€TKaX KOHYMKa KOpEIIKa Jyka (Ha

TOTOBBIX MHUKpOIpEnapaTax)y.

Tema 9. CTpoeHue 1 pyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpasue  OopraHu3MoB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOECHHUS U KU3HEIEATEIIbHOCTH OJJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KogoHnanabHbie
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaH, OPraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txauu pacrenuif. Tumel pacTUTENBHBIX TKaHed: oOpa3oBaTesibHas, IOKPOBHa,
NpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pacHoiIOKEeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX U 4YellOBeKa. THUIBI JKMBOTHBIX TKAaHEW: OJIUTEIHMAIIBHAS,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUs, QYHKIMN W pacroyioKeHUs
TKaHEN B OpraHax XMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M TE€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl U CHUCTEMBI
OpPraHOB )XKUBOTHBIX U 4esloBeKa. DyHKIIMM OPraHOB M CHCTEM OPIaHOB.

Onopa Tena opranm3moB. Kapkac pacrenunid. CkeneTsl OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»kHblii 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COETUHEHUS
KOCTEM.

JIBi>keHHe OpraHu3MoB. J[BHXKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX pPACTEHMI: TpPONW3MBlI W HACTHUH.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX UM YeJIOBeKa: MbllleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI U UX padoTa.



IIntanue opranuszmos. Ilornomenne BoAbI, yIIIEKUCIOTO ra3a ¥ MUHEPAIbHBIX BEILIECTB
pacteHussMH. [luTtanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKIETOYHOE IMILECBAPCHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanne opranu3moB. Jlpixanue pacteHwil. Jlpixanuwe >kuBOTHBIX. Juddy3us razos
yepe3 INOBEPXHOCTh KieTkH. KokHoe nbixaHue. [lpixarenbHas mnoBepxHOCTb. JKaGepHoe u
N€royHoe JApIxaHue. JIpIxaHMEe TI03BOHOYHBIX JKMBOTHBIX UM 4YEJIOBEKA. OBOJIIOLHNOHHOE
YCIIO)KHEHHE CTPOCHHUs JETKMX IMO3BOHOYHBIX JKUBOTHBIX. JIpIXaTelbHasg cHCTEMa 4YEJIOBEKA.
MexaHn3M BEHTHIIAUUY JIETKUX Y ITHLL 1 MIIEKONIUTAIOMMX. Perymnsanus npixanus. JprxarenbHbie
00BEMBL.

TpaHcnopT BelecTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX MBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHMSI  KPOBEHOCHOM  CHCTEMbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beigenenne y opranusmMoB. Breinenenune y pacteHuil. BbiaeneHne y JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl Bblienenus. Ounbrpanus, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNIEeHUA. CBsA3b OJOCTH Tea C KPOBEHOCHOMN
U BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. Iloukm.
Crpoenne u pyHKunoHupoBanue HeppoHa. OOpazoBaHrE MOYH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3mMoB. Cropbl OakTtepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIEeTOUHbIX pacTteHuil. Kytukyna. CpencrBa nacCuBHOM U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpOM3BOAHBIE. 3amuTa
opranuzMa otT Oone3Heil. VMMmyHHas cucrema uenoBeka. KIEeTOUHBIE M TyMOpajIbHbIHA
UMMYHUTET. Bpoxx/1€HHBIN U MpHoOpeTEHHBIN ciennpuyeckuii UMMyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnnaniurenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxumocTe M perynsauus y OpraHu3moB. Pa3apakMMOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs U perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3HA4YCHHUE.

HepBHast cuctema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y XHUBOTHBIX. OTxemsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pedaextopHas ayra. besycnoBHble u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perynsinus M SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4esoBeka. JKenes3bl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu

Ioptrper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOAOPOCII,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHI»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «CkeneTr dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxka», «Mplmeunas cucremay,



«BpiienurenpHas cucreMa», « DHIOKpPHHHAA cucTeMay, «CTpoeHue MplmueD», «MMMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runapel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHUE J0XKIAEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMmblKaromuxcsa», «HepBHag cucrema nrTuny, «HepBHas cucremMa MIIEKOIUTAIOLIUX,
«HepBHas cucrema uenoBekay, «Pediuekcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaTbl OAHOKIETOUHBIX OpraHU3MOB,

MUKpOIIpenaparbl TKaHEeH, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE IIperaparhl
KHUBOTHbBIX, CKCJICThI IIO3BOHOYHBIX, KOJIJICKIITNH 6CCHO3BOHO‘-IHLIX JKHUBOTHBIX, CKCJICT YCJIOBCKA,
o0opylioBaHHE ISl JEMOHCTpPAlMd I[MOYBEHHOTO M BO3AYIIHOIO IUTAHUS PACTEHUI,
paciieruieHuss Kpaxmaia ¢ OenkoB 1moja JeictBueM (epMeHTOB, 000pyAOBaHHE s
ACMOHCTpAalr OIBITOB IO U3MECPCHHUIO JKU3HEHHOU €MKOCTH HéI‘KI/IX, MEXaHHU3Ma AbIXaTCIbHBIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopHas padora «/I3yueHne TKaHEH paCTEHUID.

JlabopaTopHas padora «/I3yuyeHre TKaHel KUBOTHBIX.

JlabopaTopHas padoTa «/3yuyeHrne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazMHOXkeHHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IIOJIOBOE.
Buzsl 6ecrionoro pa3MHOKEHHs: TIOYKOBAaHKE, CIIOPYJIALUs, pparMeHTalus, KIOHUPOBAaHUE.

ITonoBoe pa3muHoxenue. IlonoBele kieTku, wnnm rametsl. Meio3. Cranuu Mmeiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzapoapimeBoe  pa3Butve. [‘ametoreHe3 y KMBOTHBIX. [lojoBBIE JKeJe3bl.
OO6pa3oBaHue W pa3BUTHE TOJIOBBIX KJIETOK. CriepmaTtoreHe3 u ooreHe3. CTpPOEHHE TOJIOBBIX
KJIETOK.

Omo10TBOPEHNE U AMOPUOHATBFHOE Pa3BUTHE >KMBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O Pa3BUTUU
OopranusMoB. Mopghozcenes — oOna uz 2nagnvix npooaem sambpuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu sMOpHOTreHe3a KUBOTHBIX (Ha MpuUMepe JIAryikH). Jpobienue.
Tunsl apoOnenus. [Jemepmunupogannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TAaCTPYJISILIMS).
3akJialka OpraHOB W TKaHEH U3 3apOJbIIIEBBIX JINCTKOB. B3aWMHOE BIMSHHE 4YacTel
pa3BUBaroIIerocs 3apofbiia (3MOpHOHaNbHAs MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
KUBOTHOTO Kak pe3yJbTaT HWEpPapXWYECKUX B3aWUMOJCHCTBHM TeHOB. BimmsHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButHe XUBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
Buonornyeckoe 3HaueHHE MPSIMOTO W HEMPSIMOTO Pa3BUTHS, UX PacpOCTpaHEHHE B MPUPOJIE.
Tumbl pocta XUBOTHBIX. DaKTOPHI PETYNSIUH POCTa JKUBOTHBIX MW dYenmoBeka. Craanu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl Y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe POLECCHI.



Pazmuoxxenue u passutue pacrenuit. 'amerodutr u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
Omno0TBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJIOTBOpPEHHE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHUe U Pa3BUTHE CEMECHHU.

MexaHu3MbI pEryIsIMyd OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

[Moptpetst: C. I'. Hapamun, X. [lIneman.

Tabnuiel 1 cxembl: «BereraTuBHOEe pa3MHOKEHHE», « TUIIBI OECHOIOT0 Pa3MHOKECHHUS,
«Pa3MHOXeHHE XJIaMHIOMOHAAbD, «Pa3mMHOXkeHHe IBrieHbl», «Pa3MHOXEHHE THAPBDY,

«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SNUIEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE CcTaiuM OHTOreHe3a», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zButue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX
pacteHui», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JBYJOJBHBIX PAacTeHUi», «KU3HEHHBIH LUKI
MOpPCKOM  KamycTeD», <«JKu3HEHHBIM 1LUKI Mxa», <«OKH3HEHHBII LMK DANOPOTHUKAY,
«OKU3HEHHBIN UKI COCHBI».

Ob6opyioBaHME: CBETOBOM MHUKPOCKOII, MHKpPOIIpenapaTsl AWLIEKIIETOK U
CIIEPMAaTO30M10B, MOJEINDb «LIMKI pa3BUTHS JIATYIIKN.

JlabopaTtopHasi padora «/3ydyeHne CTpOCHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckasi padora «BpIsiBICHNE NPU3HAKOB CXOJICTBA 3apOJBIINIEH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas pa6ora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILINX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M HU3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIeHWST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEHHBIX YUEHBIX B pa3BUTUM TeHeTUkU. Paborer H.
K. Konbsiosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
T€Hbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, TOMO3UIOTAa,
reTepo3nUroTa, YMCTas JIMHUS, TUOpUABI, TeHOTUN, (eHOTHN. OCHOBHBIE METOJIbl TE€HETHUKH:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

JdemoncTpanuu

IMoptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabnuie! u cxeMbl: «MeTobI TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JladopaTopHasi pa6ota «/Ipozoduna kak 00BEKT FreHeTHYECKUX UCCIIEOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacieruieHus npu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI TAMET.



AHanu3upyromiee  ckpenuBaHue.  [I[poMeXyTOUHBIA  XapakTep  HacJleAOBaHUS.
Pacmierienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. Tpetuid 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJIeIOBaHMs MTPU3HAKOB. L{UTOMIOrHYecKre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe  HacnenoBaHue  npu3HakoB. Paborer  T. Mopranma.  CueruieHHOe
HAcCJE€J0BAHUE TEHOB, HapyLIEHUWE CUEIUIEHUS MEXAy TIeHamMu. XpOMOCOMHAs TeOopus
HACJIEICTBEHHOCTH.

I'enetnka nmona. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus ona. AyTOCOMblI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpoMmocoMm. HaciienoBanue nNpu3HaKoB, CLEIUIEHHBIX C ITI0JIOM.

l'enoTun kak wnenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelCTBUE HEAJUICIbHBIX T€HOB. KOMIIIEMEHTApHOCTD.
Onucras. [Tonumepus.

['eHeTyeckuii KOHTPOJIb pa3BUTUSA PACTEHUM, MKUBOTHBIX M YEJIOBEKAa, a TaKXKe
(bU3MONOrMUeCKUX TPOIECCOB, TOBENEHUS U KOTHUTUBHBIX (yHkuuid. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3MUH — MAapa3suT» U «XO3SIMH —
MUKpOOHOM». ['eHeTHuUecKre acreKThl KOHTPOJIS U M3MEHEHUs HacJIeICTBEHHON nH(pOopMaluu B
MIOKOJICHUSIX KJIIETOK M OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabnuiet u cxembl: «IlepBelii 1 BTopoil 3akoHbl Menaens», « Tperuit 3akoH Mennens»,

«AHanuzupymoliee ckpeluBanue», «Henomnoe nomunupoBanuey, «ClerjeHHOE HacIeI0BaHUE
MPU3HAKOB y Apo3oduishy, «I'eHetuka nonay, «Kapuorumn yenoekay, «Kapruotun Apo30puiibn,
«Kapuotun nrunsn», « MHOKECTBEHHBIH ayuienu3M», «B3anumoaeiicTBie reHoBy.

O6opyaoBaHue: MOAENH IS IEMOHCTPAIIMU 3aKOHOB €AHMHO00pa3us THOpUIOB MEPBOTO

MIOKOJIEHUSI U pAacCIUEIUICHUs] NPU3HAKOB, MOJENb A JEMOHCTPAlUM 3aKOHAa HE3aBHUCHMOIO
HaCJIEJOBaHMs IPU3HAKOB, MOJIENb JJIs IEMOHCTPAIMHU CLEIUIEHHOTO HACJIEeI0BaHUs TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «J{po3opumnay.

IMpakTunyeckas padora «3yueHue pe3yapbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS Y
JPO30(QUITBD».

IpakTnueckas padora «/3yyeHue pe3ylnbTaToB AUTHOPUIHOTO CKpEIIMBAHUS Y
JPO30(GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu popmupoBaHuM (GeHoTuna. M3meHYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TPHU3HAKW. BuUIbl  W3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

Monudukarnrontas U3MEHUUBOCTh. Ponb cpensl B GOpMUPOBaHUN MOIUGUKAIIMOHHON
n3mMeHunBocTH. HopMa peakinuu npusHaka. BapuanuoHHBI psig UM BapualMOHHAs KpuBas
(B. Horanncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHYUBOCTH.

I'eHoTunuueckass u3MeHYMBOCTh. (CBOWMCTBA TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KomOunatuBHas 13MEHYMBOCTh. Mei03 M TOJIOBOHM MPOIIECC — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHUU TEHETUUYECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJTHOTO BHJIA.



MyTanroHHass W3MEHYMBOCTh. BUIbI MyTalui: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUPOBAHHBIE MYTalMHU. SIAepHBbIE M IUTOILIA3MAaTHYECKHUE MYTallUU.
Comaruueckre W MOJOBble MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTanui. MyTareHbl M X
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psinoB B HacieactBeHHOM wu3meHunBocTH (H.U. BaBuiioB). BuesnepHas HM3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUSEHOMUKA, POdb INUSCHEMUUECKUX (DaKmMopos 6 HACIe008aHuU U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoHcTpauuu

Iloprpersl: I'. ne ®pus, B. Horanucen, H. 1. BaBuios.

Tabmuiel 1 cxembl: «Buapl uW3MEHUUBOCTH», «Moau(UKaMOHHAS HM3MEHUYHUBOCTHY,

«KoMOnHaTHBHAS  HM3MCHYMBOCTDHY, «Meiio3y, «OmogoTBOpEHUEY, «['eneTnyeckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».
O6opynoBaHue: )KUBble W repOapHble 3K3eMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKHU

(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  pa6ora «lccrenoBanre  3aKOHOMEPHOCTEH  MOIM(DUKAIIMOHHOM
n3MeHYuBOCTU. [TocTpoeHre BaprallMOHHOTO psifia U BapHAILIHOHHON KPUBOI.

IpakTuuyeckas padora «MyTauuu y Apo30(uiisl (Ha TOTOBBIX MUKPOIIPETapaTax ).

Tema 14. I'eHeTHKAa YeI0BEKA

Kapuotun uenoBexka. MexayHaponHas mporpamma MCCIEIOBAaHUS T'€HOMA YeJIOBEKa.
MeTopl U3ydeHUs TEHETUKU YelOBEKa: MeHealOoTHYecKuil, OJIM3HEIOBbIHM, ITUTOreHEeTUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-rTeHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITUPOBAHUE, B TOM yucie ¢ nomoiubto [TIP-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ €eHHbIE B XpOMOCOMHBIE OOJIE3HU YeIIOBEKa.
Bonesnu ¢ HacneACTBEHHON MPEApPACIONOKEHHOCThI0. 3HAYE€HWE MEIUIIMHCKONW TE€HETHUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUN uejoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCY/IbTHpOBaHKe. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCMEeKThI
MCCJIEIOBaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue GakTopbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4elOBeKa K (pu3mdeckoMy U
XUMUYECKOMY 3arps3HEHUI0 OKpYKarollell cpeabl. ['eHeTnueckass MpeapacroioKeHHOCTh
YeJIOBEKA K IMaTOJIOTHM.

JdemoncTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeToJIbl U3YUCHHUS] TEHETHKH YEJIOBEKay,

«I'eneTnyeckne 3a00JI€BaHUS UEIOBEKAY.
IpakTuyeckasi padora «CocTaBieHNE U aHATIU3 POIOCIOBHOW.

Tema 15. Centekuusi OpraHuzMoB

JloMecTukanus M CeleKUMs. 3apoKICHHE CENEKIMH M JOMecTHKaiuu. YdeHue H.
U. BaBunoBa o LleHTpax NPOUCXOXICHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuid. Poinb
CEJEeKLIIMH B CO3JIJaHWH COPTOB PACTEHMH M IMOPOJ KMBOTHBIX. COpT, MOpoja, ITaMM. 3aKOH
TOMOJIOTHYECKHUX PAJIOB B HacieACTBeHHOW u3MeHunBoct H. M. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.



Meroapl  CENEKIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUAYAIBHBIN. OTanbl KOMOWHAIIMOHHOW CeNeKIuu. VIcTbITaHue NpOU3BOAMTENEH 10
noroMctBy. OTOOp MO TEHOTHIy C TMOMOUIbIO OLEHKHM (PEHOTHIA TOTOMCTBA M OTOOp IO
TEHOTHITY ¢ moMoupto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PamuanuoHHBIT U
XMMHUYECKMM MyTareHe3 Kak HCTOYHHUK MyTalUMHd y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonb3oBaHue TE€HOMHOIO pPENAaKTUPOBaHWs U MeToAoB pekoMOMHaHTHbIX JIHK nmms
IIOJIyYEHUS] UCXOAHOI0 MaTepuana Juisl CEJICKLIUN.

[lonyuenne nonumuiongoB. BHyTpuBuaoBas rubpuauzanus. biauzkopoacTBeHHOE
CKpelBaHue, Wi HHOpuauHr. HepoacTBeHHOE CKpeuIBaHue, Wid ayTOpuauHr. I'erepo3uc u
ero mnpuuyuHbl. Mcmonb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeononenue Oecriogusi MEXBHAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUMU pPacTeHUH U
KUBOTHBIX. «3€1€Has peBooOYULY.

CoxpaHeHHEe U HU3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHHM M MX JHMKHX
poauueil A Co3AaHus HOBBIX COPTOB UM TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JHCUBOMHBIX 8 YEAX VIYYUEHUS CYUWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosbiX Uoel U
NepcneKmu6HbIX MexHOI02UlL.

JdemMoHcTpanuu

Hoptpersr: H. . Basunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. JlykpsiHeHko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuuel u cxembl: «LleHTpbI IPOUCXOXKICHHUS U MHOI000pa3Hs KyJIbTypHBIX pacTEHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBl CEIEKLUW»,
«Otnanénnas rubpuauzanus», «MyTareHes».

JlabopaTopHas padora «/I3ydeHre cOPTOB KyJBTYPHBIX PACTEHUHN U IOPOJ JOMAIIHUX

JKHUBOTHBIX).

JlaGopaTopHas padora «/I3ydyeHne METOZOB CEJIEKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHun».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTHKEHUS CEJEKLUU PAacTeHUM M JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHIHUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JJaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPa)».

Tema 16. BuorexHo/10rusi U CHHTeTH4YecKasi 0M0JIOTUA

OOBbeKThl, HCMONb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTHKa. TpaauluoHHas OWOTEeXHOJOrus: XjeOoreueHue,
MOJTy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoburoiaornueckuii cuures. OObeKTh
MHUKPOOHOJIOTHYECKUX TeXHOIOTrui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM UM HMHCTPYMEHTOB  ILIEJICHAIIPaBICHHOTO W3MEHEHHS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAILUX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kinerounas mnxenepuss. MeToasl KyJbTypbl KJIETOK M TKaHEW PAaCTEHUM U KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3zanus M coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
TaluIONIOB B CEIIEKIMH PAcTeHUU. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX aHmumen 6 meouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.



PekoHCTpyKIMs SHLEKJIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOA TpaHCIUIAHTAUWU sIEp
KIIETOK. Texnonocuu 0300p06neHus, KyIbMUusUposanus U MUKPOKIOHAIbHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U FeHHasl MHKeHepus. MICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYUPOBaHUE
pexkombunantHbix JHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M OSTHYECKHE Mpo0JieMbl TeHHOU
WHXEHEPUH.

Menununckue  OuorexHosoruu. IloctreHomuass mmdpoBas  meaunuHa.  [ILP-
JTUArHoCTHKa. MeTaOoIOMHBIN aHaiu3, TeHOICHTPUYECKH aHalu3 MpoTeoMa uejoBeKa MAJis
OLICHKHM COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHKe CTBONIOBBIX KJIETOK. TapreTrHas tepanust paka.
3D-6uonmxkenepust A pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOTHi TPEXMEPHOTO OHONPUHTHHTA M
ckaddonaunra 15 perieHus 3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C II€NIbI0 00ecredyeHruss KOMOMHMPOBAHHOW 3aIIUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHE MOJIEKYJISAPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
COJIeprKallNX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JdeMoHcTpanun

TaGmuiet ~ u cxemsbl: «Mcnonb30BaHue  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM

POU3BOJICTBEY, «Kierounas umkeHepus», «['eHHast HHKESHEPHSD».

JlaGopaTopHasi padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTHyeckasi padora «IlonyyeHne MOJIOYHOKUCIIBIX IPOLYKTOBY.

Ikckypeusi «buoTexHomorus — BaKHEHIIas NPOM3BOJIUTENbHAs CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE TTPOU3BOICTBO)Y.

11 KUIIACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJTIOIUOHHBIX NPEACTABIEHUA B OMOJI0THI

OpomtonmonHas teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
Kusznb u HayuHas nearenbHocTh Y. JlapBuHa.

JBuwkymue cuibl dBomonuu  BuAoB 1o Y. JlapBuHY (BbICOKass WMHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHu3MOB, HACIEJCTBEHHAs H3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretndyeckod Tteopun osBomonuu (CT3). HelitpanpHas Teopus
sBomoi. CoBpeMeHHass HBOJIOIMOHHAS OWOJOTHs. 3HAYCHHE SBOJIONMOHHONW TEOpUU B
(GhOpMHUPOBaHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdemMoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabauier u cxembl: «Cuctema xxuBoit npuposs! (mo K. Jlunuerw)y», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm GHOpMUPOBAHHS TPHUCTOCOONICHUN y pacTeHWid u

*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyrta nyrtemectsus Y. JlapBunay, «Haxomgku
Y. Hapsuna», «Dopmbl 00opbOBI 3a cymiectBoBaHue», «llopoasl romyGei», «MuHoroobOpasue
KyJbTYpHBIX (popM KamycTbD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX



BunoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHUS ABWXKYIIUX CHJ 3BOJONHN», «OCHOBHBIC
MMOJI0KEHHUS CHHTECTUUECCKOM TCOPHHU SBOJJIOLUN.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Momynsmust kak sneMeHTapHas eAuHHla 3BONONUH. COBpPEeMEHHbBIE METOJbl OLEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyJssiuil. 3menenue reHooH1a MOMyJISINH KaK
3JIEMEHTApHOE SBOJIOIMOHHOE sIBJIEHHWE. 3aKOH TreHeTudeckoro paBHoBecus JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) OSBOJIONMUA. MyTalMOHHBINA IpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiydaiiHble HEHAIpPABICHHBIE W3MEHEHHS
4acTOT aiene B momymsanusx. DPPexT ocHoBarens. Dphgexm OYymviiouHO20 2opabluKaA.
CHuoicenue eenemuuecko2o pazHooopaszus. npudunsl u creocmeus. Illposenenue s¢hgexma
Opetiha 2enoé 6 Oombwux u Mmanvlx nonyaayuax. Murpanuu. V3onsauus mOmysSIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS).

EctectBennblii 0TOOp — HampaBisiioluii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUHN, CTaOWIM3UPYIOLIUH, pa3pbiBatoiuil (au3pyntuBHbii). [lonoBoit otGop.
Bo3HuKHOBEHHE M 9BOITIOLUS COIMATILHOTO TIOBEICHHUS KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pPe3yibTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoOieHuii y opranu3zmMoB. Apomopdo3ssl u unuoagantanun. [pumepsr nmpucrnocodaeHnit
y OpraHm3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumoobpazoBanue kak pe3ylbTaT MUKPOIBOIIOIHH.
Wzomsimust — kimroueBoit  pakTop BuAooOpazoBanus. Ilytm u cmocoObl BUA00Opa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monumuionin3anus, rudpuau3anus). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMHUpPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp o3BoOmOLMOHHON OHONOTMUM B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHMUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu

Ioprpetsl: C. C. YerBepuxos, O. Maiip.

Tabmuuel u cxembl: «MyTalMoOHHas M3MEHYMBOCTHY, «llomynsnumoHHas cTpykTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaiiHOGepra», «JIBMKyliue CHIIBI 3BOJIIOLUN,

«OJKonoruueckas M30JSIIMS MOMYJSUil ceBaHCKOM ¢openn», «['eorpaduyeckas H30aALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomyasiuoHHbIe BOJIHBI YHCIEHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «Kusble HCKOIIaeMbIe,
«IToKpOBUTENBCTBEHHAs: OKpacka >XHMBOTHBIX», «llpenynpexnaromas oOKpacka >KHBOTHBIXY,
«®Duznonoruueckue agantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCHUTENBHOCThY,
«Kputepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buaa B npuponae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmOOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKoJNoruueckoe BHUI000pa3oBaHKEe BUAOB cUHUL, «llonummounsl pacrenHuit», «KamyctHo-
peneyHslid THOPUIY.



ObopynoBanue: repdapuy pacTCHUH, KOJIJICKIIMA HACEKOMBIX, Yydesa IMTHUIl U 3BepeH ¢

OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIA».

JlaGopaTtopuas pabdora «I[IpucnocoOienuss OpraHu3MOB H HUX OTHOCHTEJIbHAs
1eJ1eCO00Pa3HOCThY.

JladopaTopHasi paboTa «CpaBHEHHE BUAOB 10 MOP(POJIOTHIECKOMY KPUTEPHIO).

Tema 3. Makpossosonusi 4 eé pe3yabTaThl

Metoapl  u3ydyeHus MakposBoionuu. IlaneoHTonormueckue METOAbl  M3YyYEHHUS
sBosronuu. Ilepexonnsie (opmMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue meronsl u3yuyeHus sBomouud. CpaBHenue ¢iaopsl U (ayHb
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emian. BUab-oHIEMUKH U PETUKTHI.

DOMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METObI U3YUYCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MBI SBOJIOIUU OHTOTE€HE3a U TMOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
['oMonoruyHbie ¥ aHATOTHYHBIE OpraHbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MoOEKyIsIpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl M3YyYEHHUs  HBOJIIOLHUU.
I"'omonornunsbie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MyTaI[M{ U 3BOJIIOLMSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (mpaBwia)  dBoOIMOUMU. [lpunyun  cmenvl  yHKyYull.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpanun

HoptpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabnuiel u cxembl: « DUITOTEHETHUECKUN PsIZT JIOMIANY, KAPXEONTEPUKCY, «3BEpO3yObIe
aepsl», «Cterouedansy», «Punnogure», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue

30HBI 3eminy», «Jlpelid koHTUHEHTOB», «PemukThl»y, «HavanbHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «[ OMOJIOTMUHBIE ¥  aHAJOTUYHBIE  OPTaHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBEKa W IIMMIIAaH3e», «lJaBHBIE
HaIpaBJIEHUS IBOJIOLUN», «O01IMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6ODVI[OB8.HI/IGZ KOJUUICKIINH, rep6ap1/n/1, MYJSIZKH HCKOIIA€MbIX OCTATKOB OPraHU3MOB,
MYJISKU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPraHOB MW aATAaBU3MOB, KOJUJICKIIUH
HaCCKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe KU3HU Ha 3eMiie

Hayunble rumores3bl NpOMCXOXICHHUS JKM3HM Ha 3emisie. AOHOreHe3 M IMaHCHEPMHS.
JloHay4HblEe TPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuuoHHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtannanmy, JI. [lacrepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE dTambpl HEOpraHuueckoil sBomonuu. Ilnanerapnas (reosornueckas)
IBOJIONMS. XHUMHYECKass »HBOJIONUSA. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB W3
Heoprannuecknx. Omeir C. Munnepa u . FOpu. OOpa3oBaHue MOIMMEPOB U3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumote3a mnepBuyHoro OynboHa JIx. XomnzaeiHa,
reHerudeckas runotesa ['. Mémnepa. Pudosumsi (T. Uek) u runoreza «mupa PHK» V. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.



Uctopuss 3emnm u meroasl €€ u3ydeHusa. Fckomaemble OpraHM4yeckue OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAas  TE€OXPOHOJIOTHSA.
["'eoxpoHoOIOrMU€ecKast IKaja: 30Hbl, IPbl, IEPUObI, JTOXH.

Hauanbnbie 3Tanel opranndeckor 3Bosround. [losiBiieHHE W 3BOIIOLMSA NEPBBIX KIIETOK.
Opomtonuss Meradbonu3Ma. Bo3HuUKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHbBIE
OMOIIEHKK Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOuoOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHME  OCHOBHBIX  IpYIIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJIOIMU BBICHIMX pacTeHuid. OCHOBHBIE apoMOP(O3bI pacTEHUIl.
Beixon pacrenuit Ha cymy. IlosBieHue CHOpPOBBIX PAacTEHUM M 3aBOCBAHUE HMHU CYILH.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIMUS MO3BOHOUHBIX. [Ipoucxoxaenne ampubuili 1 penTHIni.
[TpoucxoxaeHue MiEKONMUTAIIMX M NTUl. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emie MO 3paM U NEepUoAaM: apXxeW, HMpOTEepo30H, Maueo30i,
Me3030i, KaitH030#. O0111as XapakTepucTUKa KJIMMaTa U reoJIoTMuecKux npoieccos. [losBnenue
U PaCIBET XapaKTEPHBIX OPraHU3MOB. YTIe0Opa30BaHUE: €ro YCIOBHUS M BIUSHUE HA Ta30BBIN
coctaB aTMOc(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMUYECKHE KPHU3UCHI mponuioro. IIpuunHbl U cnenctBus
MaccoBbIX BbIMUpaHuil. COBpeMEHHBINH SKOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobrema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa. IIpuHIUNbI KI1accupUKaMi OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

Hoptpetsr: @. Peau, JI. Cnamnanmnanu, JI. [Tacrep, WM. . MeunukoB, A. W. OmapuH,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabnuue! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo nzydeHuto
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «OTanbsl HeopraHuueckou
’BONIOLIMNY, «I eoXpoHONMOornueckas mkaia», «HauanbHble 3Tanbl OpraHMYECKON 3BOJIIOLUNY,
«Cxema o00pa3zoBaHUsi JYKapuoT MyTEM cuMOuoreHe3a», «Cucrema >XKUBOW MPHUPOJIBIY,
«Ctpoenne Bupyca», «Apomopdossl pacteHuit», «Purmodute», «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKJIETOUHBIE BoOAOpocHny, «Mxm», «llanmoporHuku», «lomoceMeHHbIE
pacteHusi», «OpraHbl 1BETKOBBIX pacTeHui», «CxeMa pa3BUTHUS JKHUBOTHOTO MHPAY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmue», «Kumeunononoctusiey, «llnockue uepsu»,
«YneHucToHoTHE, «PBIOBIY, «3E6MHOBOJHEICY, «IIpecmbikatromuecs, «IITune»,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeuckon ape», «Pa3zButme KH3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BuThme KU3HU B TNANCO30MCKOM dpey», «Pa3BUTHE XKU3HU B
Me3030MCKONl 3pe», «Pa3BuTue Ku3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OPraHUYECKOr0 MUPa.

OO6opynoBanue: Tepdapul  pacTeHU Pa3IUYHBIX OT/AENIOB, KOJUICKIIMH HACEKOMBIX,

BJIAXKHBIC IIpCraparbl XWBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUICKIMHW HWITIOKOXKHX, CKCJICTHI



MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHI[ M 3BEpei, KOJUIEKIIMH OKAaMEHEJIOCTEeH, MOJIe3HBIX
MCKOIIAEMBIX, MYJISKU OPIraHUUYECKHUX OCTATKOB OPIaHU3MOB.

BupryanbHas nadopatopHasi padora «Mogenuposanue onbiToB Musuiepa—tOpu 1o
U3yYEHHUIO A0MOTCHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHI B IEPBUYHOM aTMOchepey.

JlabopaTopHasi pabora «/3ydeHne M ONMCAHME MCKONAEMBIX OCTaTKOB JPEBHUX
OpPTaHU3MOB.

IpakTnyeckass padora «3yyeHne o0coOEHHOCTEH CTPOEHUS PACTEHHHM pa3HbIX
OTJICTIOBY.

IIpakTnyeckass  padora «/3yueHue  ocoOeHHOCTEH  CTPOCHHUA  MO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun anTpononaoruu. Merobl aHTPOIIOJIOTHH.

CraHOoBJIEHHE NPEACTABICHUN O IPOMCXOXKIECHUU 4YEJIOBEKA. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoncTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4ecKOe IIOJIOKEHHE 4YEJIOBEKa.
CBuaeTenbCcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckue, (HU3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl) aHTpomoreHe3a: OHOJIOTUYECKHE,  COLUAJIbHBIE.
CooTHoleHre OUOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaluu aHTpoIoreHe3a. Pannue yenoBekooOpazHble 00€3bsHbI (IIPOKOHCYIIbI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JBYHOTHE NpEIKU HroAcH. YenoBek yMenblid, NepBble M3TOTOBIEHUS Opyaui Tpyzna. Uemosek
IOPSIMOXOJSAIINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
001Nl MpeoK HeaHePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHCOBCKUUN
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuKa.

DOBOJIIOLUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSANMAX YeJIOBEKa.
MyTanuonHsIi nporece u noauMoppusM. IlonysiuuoHHbIe BONHBL, Apeii( reHOB, MUTpaLus U
«3(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoseueckue packl. ITonarue o pace. bonbmme pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepuKaHcKkas). Bpems u
IIyTH pacCeJICHWs] 4YeJlOoBeKa I10 IulaHeTe. EIMHCTBO denmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4elgoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyXaromiei cpeapl. BiausHue reorpaduueckoi cpenbl U jpeiida reHoB Ha MOp(hOJIIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MeXIUCUUIUIMHAPHBIE METOJIbl B (u3MuecKoil (OMOIOTMYECKOM) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MAJ€OAHTPOIIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocounaneHple  uccieOBaHMS ~— NPUPOABI  yenoBeka.  MccimenoBaHMe — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JdemMoHcTpauuu

[optpetst: Y. Hdapsun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.



Tabmuubl ¥ cxeMbl: «MeToabl  aHTpOToOJIOTUM», «[OJIOBHOM MO3T  YeJIOBEKay,

«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBMXKYyIIME CHJIBI aHTPOIIOTreHe3a», «DBOJIOIHOHHOE JPEBO  YEIOBEKa»,
«ABcTpanonurek», «4eaoBek ymenblit», «HenoBek NpAMOXOIAIINN», «JleHUCOBCKUI YEI0BEK»
«Heannepranbupy, «KpomanboHiel», «IIpenku uenoBekay, «ITambl BONIONHU YEIOBEKaA»,
«Pacbl uenoBekay.

O6opyoBaHue: MyJISKA OKaMEHEJIOCTeH, MPeIMETOB MaTeprUaIbHOU KYJIbTYphl IPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHUQPOJIOTHYCCKUMU W OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOI0K MCKOMAEMbIX OCTaTKOB YENIOBEKa,

CKEJIET 4YelIOBEKa, MOJEb Yepera 4elOoBeKa U uepelna IIUMIIAH3€, MOJEIb KUCTH 4eJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpCa IPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ota «l3yueHne OCOOEHHOCTEM CTpPOEHHUsl CKelleTa YelloBeKa,
CBA3aHHBIX C MTPSAMOXOKIACHHUCM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTALMNA YEIOBEKAY.

Tema 6. OJxonormss — Hayka O B3aHMOOTHOLICHHMSAX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karoulei cpeaou

3apoxxaeHue U pa3BuTHE dKonoruu B Tpyaax A. ['ymbonpara, K. @.Pynve, H.
A. Cesepuona, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skosnoruu. Csizb
9KOJIOTUH C APYT'UMH HAYKaAMHU.

Metonast sxonoruu. [loneBsie HaOMIOACHNUS. DKCIIEPUMEHTHI B SKOJIOTHH: HMPUPOIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHue KOJIOTUYECKUX 3HAHWM JUIS 4YelIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DOpMUPOBAHUE HKOJIOTUYECKOW KYJIBTYpPBHl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdemMoHcTpauuu

Hoptpets: A. I'ym6onbar, K. @. Pynse, H. A. CeseproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuiel u cxemsl: «Pa3zniensl skonorun», «MeToasl 3KoIorum», «CxeMa MOHUTOPUHTA
OKpYXKaroIle Cpesb».
JlabopaTopHas padora «/3ydyeHre METO0B 3KOJIOTMYECKUX UCCIICAOBAHUINY.

Tema 7. Opranusmsl U cpeaa o0UTaAHUS

Okonoruueckre (GakTopbl W 3aKOHOMepHOCTHM ux JeiictBus. Krnaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JAEUCTBHs dKosoruueckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue paxtopbl. CBET Kak 3KoJorHueckuil gpaxktop. JlelicTBue pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOILIECHHUIO K cBeTy. CUrHaNIbHAs pojb cBeTa. POTONEPHOINA3M.

Temnepatypa kak skosioruyeckuit Qaxrtop. [leiicTBue TemmepaTtypbl Ha OpPraHU3MBIL.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxxnocTts kak skosornueckuit gakrop. IIpucnocobnaeHus pacTeHuil K MOIAEp>KaHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuii 1o OTHOmEHHIO K Boje. Ilpucmocobnenus
YKUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, NOYBCHHAs, TITyOMHHAs
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HBIX cpeliax.

buonornyeckue purMmel. BHemHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOAMYHbBIE
putMsl. [Iprcnoco01eHHOCT OPraHu3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonsatue o xuzHeHHo# (opme. JKusHeHHbIE GOPMBI
pacTeHMii: NepeBbs, KyCTapHHKH, KyCTApHHYKH, MHOTOJETHHUE TPaBbl, OJHOJECTHHUE TPAaBBHI.
Kuznennsle (GOpPMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buornueckne ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLIHS,
XHUIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, koonepamus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJIEHUCTBHS  (TOIMUYECKHUE,
dopuueckue, ¢abpuueckue). 3HayYeHHE OUOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoOB B cpefie ooutanus. [IpuHIUI KOHKYPEHTHOIO UCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabnuier U cxembl: «Koiorudeckue (HakTopen», «CBETOBOM CHEKTP», «IKOIOTHIECKUE

TPYIIIBI )KUBOTHBIX IO OTHOIICHUIO K CBETY», « TeIIOKpOBHBIE KUBOTHBIE», «XO0JIOTHOKPOBHBIC
JKUBOTHBIEY, «Du3nonornueckue anantaiuu KUBOTHBIX», «Cpeapl OOMTaHUS OPTraHU3MOBY,
«buonornyeckue putMeD, «KusHeHHble HOpMbI pacTeHui», « KuzneHHnsie popMbl KUBOTHBIXY,
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOitHoro necay, «llemu mutanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.
O6opynoBanue: repOapuu pacTeHU U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U

TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHusi, repOapuM U KOJUIEKIMHM TEIJIOMIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOHYMBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCS K TUrpoduTam,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYMI, KOJUIEKIMH >KMBOTHBIX,
oOHUTAIOIUX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLIUH PacTeHUH M *KMBOTHBIX, 00JaJal0LIuX
YepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Tepbapuu u
KOJIJIGKIIMM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKLIUHU KHUBOTHBIX,
YUYacCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTopHasi paboTa «BblsiBneHre npucnocobaeHnil OpraHu3MoB K BIUSHUIO CBETA.

JlabopaTopHasi pa6oTa «BbisiBieHHe NpUCHOCOOIEHUI OpPraHM3MOB K  BIMSIHUIO
TEMIEPATYPHI».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOEHHOCTH pPACTEHUH U3 pa3HbIX MeCT
OOUTaHUD.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKUE XapaKTePUCTUKH MOMyJsIiuu. [Tomyssius kak Ouosiorudeckasl cuctema.
Pons HeomgHopomHOCcTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(bopMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI ONyJisamuii. OCHOBHBIC TTOKA3aTENH TOYIISIUH:



YHCIIEHHOCTh, TUIOTHOCTh, BO3pACTHAasl W TMOJOBasg CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMI
pOCTa, CMEPTHOCTb, MUTPALIMSL.

DKoJioruueckas CTpykTypa nomnyssiiuu. OLeHKa YUCICHHOCTH momyssinuu. JluHamuka
MOMYJISIUUN U €€ peryssiuusa. buoTndeckuii moTeHuran nonyiasiuud. MoaenupoBaHue TUHAMUKA
nonyisauuu. Kpusbie poctra uymucienHoctu mnonyisiuu. Kpusbslie BbDKHMBaHuS. Perymsus
YUCJICHHOCTH TOMYJISIIUI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUnoB (r- u K-ctparerun).

[Tonsatue 00 »sKoJOTMUECKOW HUIIE BUAA. Mecroobutanue. MHOroMepHas MOJIEIb
skosiornyeckol Humm Jx.M. Xarunncona. Pazmepsl skosorndyeckoid Humu. [loreHnuansHas u
peanu30BaHHAs HULLY.

Bun kak cucrema nonmyisuui. Apeansl BUJIOB. Buibsl M UX JKU3HEHHBIE CTpPATETHU.
DKOIOrMYeCKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MHUIpalUid JKUBOTHBIX. bHoOJOrnueckue WHBA3UU
Yy>KE€POJIHBIX BUJIOB.

JdeMoHcTpanun
Iloprpert: Jx. U. XaTunHCOH.
Tabauibr u CXEMBI: «DKOJIOTUYECKHUE XapaKTEePUCTUKHU MOMYJIALIKY,

«IIpocTpaHCTBEHHass CTPyKTypa moOmyisiuu», «Bo3pacTHple nuUpamMuibl  MOMYJISIIIAN,
«CKOpOCTh ~ 3acelieHHus TOBEPXHOCTH 3eMJIM  pa3Iu4YHBIMH  OpraHusMamu», «Mozeinb
skoJstornyeckor Humu Jx. M. XatunHcoHay.

ObopynaoBanue: repoapun pacCTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi pa6ora «IIpucmnocoOieHus ceMsH pacTeHUN K PaCCEICHHUIOY.

Tema 9. Jkon0rus coodmecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3MoB. buonenos u ero cTpykrypa. CBsA3M MeXIy OpraHu3MamH B
OuoneHo3e.

Okocuctema kak oTkpbiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANBHBIE OJIOKU
OpraHM3MOB B 3KOCUCTEME: MNPOAYLIEHTBI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3KocucteM. [1oUBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM HKOCUCTEMBbI. buomacca u mpoAyKmus. OKOJIOTMUYECKHE
IUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

Hunamuxa 9KOCUCTEM. Kamacmpodgpuueckue nepecmpouKu.
@nyxmyayuu. HanpaBlieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOpPUYHBIE CYKIIECCHM M UX HPUYUHBL. AHTPOIOIeHHbIE BO3JEHCTBUS Ha CYKIIECCUU.
KnumakcHoe cooOmectBo. bropa3znooOpasue M MOJIHOTAa KpPyroBOpOTa BELIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIIECTB.

IIpuponnble dKOCUCTEMBI. JKOCUCmeEMbl 03Ep U peK. DKOocucmemvl MOpeli U OKeaHo8.
Dkocucmemvl myHOp, 1€cos, cmenell, NyCHblIHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums wMexny
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU PKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'opoackas diopa u dayHa.
CunanTponuzanus ropojackod ¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAUYEHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBHU  OpPraHW3MOB B
aKocucTeMax. Ponbv  kackaonozo spgexma u 6udos-30uduxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSIIMA U OKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3JACHCTBUM.

Mexanuzmvl  8030eticmaus  3a2pA3HEeHUll  pA3HbLIX MUN08 Ha  CYOOP2aAHUBZMEHHOM,
OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl HKOJN02UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIIOIE€HHBIX SKOCHUCTEM.

JdemMoHcTpanuu

Hoptper: A. Ix. Tencnu.

Tabnuibl u cxembl: «CTpyKTypa OMOLIEHO3a», « DKOCHCTEMA IIHUPOKOIUCTBEHHOTO JIECa,

«JKocucTemMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYNIBl OPTaHW3MOB B SKOCHUCTEMEY,
«KpyroBopot BemiectB B 9KkocucTeMe», «llenmn mnuTaHus (macTOWIIHAS, JICTPUTHAS)Y,
«IKoNornueckas mupamujia yucemn», « JKojJorudeckas nupamuaa Ouomaccon, « IKOJIOTUYecKas
nupamua sHeprum», «OOpasoBanue Oojora», «llepBuunast cykueccusi», «BoccraHoBrneHue
Jeca moclie Mmoxapa», «IKoCUcTeMa 03epa», «ArporeHos», «KpyroBopor BelecTB U IMOTOK
SHEPrUH B arporeHosey, «IIpumepsl ypoosKocucTeM.

ObopyaoBanue: repdapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesa NTHUIl U 3BEpeH,

repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnyeckas padora «l3ydyenue u onucanue ypo03KOCHUCTEMBIY.

JlaGopaTtopuas padora «/3yuenue pazHooOpa3usi MEIKUX IMOYBEHHBIX YIEHUCTOHOTUX
B PAa3HBIX 3KOCUCTEMAXY.

IKCKypeust «IKCKYpCcHsl B TUIIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeusi «DKCKYpCHsl B arpodKocHcTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTeMa

buocdepa — obmieraneTapaast o6osiouka 3emiin, TA€ CYHIECTBYET WJIHM CYIIECTBOBaia
*u3Hb. Pa3BuTHe npeacrasnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKuBoe BeniecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Onocdepsl. OcoOeHHOCTH Ouochepsl Kak rinodaabHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OroreoXMMHYECKHe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTS siBiIeHUH B Ouocdepe.

3oHanbHOCTh Onocdepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYLIN: TyHJIpa, XBOWHBIE
Jeca, CMEIIaHHbIe U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS S>KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOr0 TMOTEHIHaNa |
6uochepHbIX QyHKIUI.

JdemMoHcTpanuu

Hoptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmuiet u cxeMmsl: «I'eochepst 3emnn», «Kpyrosopot azora B nmpupoae», «Kpyrosopor

yraepoaa B npupoae», «Kpyrosopot kucinoposaa B npupozae», «KpyroBopot Boasl B Ipupoie»,
«OcHoBHBIE OuoMBbI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,



«Cmemannbii  nec», «lllupokonmuctBeHHbli jec», «Cremby, «CaBaHHa», «IlycTbiHsY,
«Tponunyecknuii nec».
Oo6opynoBanwue: repOapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJOTHYeCcKHe KpHU3UChl M HMX MpUYMHBL. Bo3zaeilicTBue uenoBeka Ha Ouochepy.
3arpsizHeHuE BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUME HAa PACTUTEIbHBIM M JKUBOTHBIE Mup. OxpaHa
PACTUTENBHOTO M KMBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl MPUPoJibl. KpacHble KHUTH.
Oco60 oxpansiemblie npupojubsie Tepputopun (OOIIT). boranudyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbIE MIPUHIIMITBI YCTOMYUBOTO Pa3BUTHI YeNIOBEUECTBA U MPUPOIbL. PamronanbHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEepOSITHBIC TIOCIIEICTBHUS.

PazBurtue METO/IOB MOHUTOPUHTA pa3BUTHS OTaCHBIX TEXHOTEHHBIX
npouieccoB. Cucmemmule uccne008anus nepexooa K pecypcocbepezarouyeti u
KOHKYPEeHMOCNnOcobHot  3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  b6uopecypcuwl.
Hayuonanvnvie ungopmayuonusie cucmemvl, obecneuusaiowjue OOCMYn K UH@opmayuu no
COCMOSIHUIO OMOeNbHbIX 6U008 u skocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCEM U
€cnoco608 6opb0OBL ¢ buonospescoeHusMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanun

Tabnauiel W cxembl: «3arpsasHeHre aTtMocepsl», «3arpsi3sHEHHE THUAPOcepb,
«3arpszHeHne mouBbl», «[lapHukoBeii  AhdexkT», «Ocobo oxpaHsieMble NPUPOIHBIE

TeppuTopun», «MoaeIH yrpaBiIsieMoro MUPay.
O6opynoBanue: Gpororpapuu oXpaHseMblX pacTeHU U kUBOTHBIX KpacHol kHuru Poccuiickoi

®enepannn, KpacHol KHUTH peruoHa.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYaIONTUMHUCS
IIPOrpaMM CpeHETo 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOrpaMMbI MO0 OMOJIOTUH BBIIECICHBI
CIIEAYIOUIME COCTAaBIIAIOIIME: OCO3HAHHUE OOYYaIOUIMMHUCH  POCCHHCKOM  IpaxkJIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH u
CaMOOIIPENEIICHUIO, Halu4yue  MOmuéayuu X 00yUYEeHHIO OUOJIOTUY, YeneHanpagieHHoe
paseumue BHYTPEHHUX yOeXKICHUN JTMUYHOCTH HAa OCHOBE KJIFOYEBBIX [IEHHOCTEN U HCTOPUYECKUX
TpaiuUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYaAIOLTXCS
PYKOBOJACTBOBATLCHA B cBoeit ACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,



NPUCYIIMMH CHUCTEME OHMOJIOTMYECKOTO 00pa3OBaHUsl, Haluuue npasoco3HaHusl S3KOJIOTHIECKON
KYJIbTYpPbl, CHOCOOHOCMU CMAUMb 1IEIN U CTPOUTD KU3HEHHBIE IIJIAHBbI.

JImuHOCTHBIC PE3YJIbTATbl OCBOCHUA IIPOTpaMMBI IO OHoJIOrHu JOCTUIalOTCA B CAMHCTBEC
yq€6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
CONHOKYJIbTYPHBIMU, HCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, NPUHATBIMA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy MOKOJEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KyJbTypHOMY  HACIEIUI0O U  TPaJAUuLHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpele.

JImuHOCTHBIC PE3YJIbTaTbl OCBOCHUS y‘-IGGHOI‘ O ImpeamceTa «buonorusa» JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH O0OYyYaroOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
HO3I/II_[I/Ief/'I JINYHOCTHU, CUCTEMOU IEHHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paclIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE pean3alid OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIHTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIUK  OOYyYaIOMmerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

OCO3HAHUC CBOHMX KOHCTUTYHHMOHHBIX IIpaB U O6ﬂ3aHHOCTCI\/JI, YBaAXXCHHUC 3aKOHa U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpENeNsITh COOCTBEHHYIO TMO3UIHI0O IO OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YyMEHHE yYUTHIBaTh B CBOUX JIGHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
BSaHMOILGI\/JICTBI/Iﬂ .]'IIOI[CfI C pasHbIMU Y6€)KI[€HI/I$[MI/I, KYJbTYPHBIMU LEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYCCTBY B IMPOLCCCC COBMECTHOI'O0 BBIMMOJTHCHUA y‘-I€6HI>IX,
MO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aJiad, YBAXUTCIBHOI'O OTHOMICHHMA K MHCHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TpaskJaHCKON MACHTUYHOCTH, MATPHOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH mepel PonMHON, TOpAOCTH 3a CBOM Kpal, CBOXO
PonuHy, CBOM SI3BIK M KYJIBTYPY, MPOILUIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapo1a Poccuuy;

IHEHHOCTHOC OTHOHWICHHWE K IPHPOAHOMY HACICIUIO W TIaMATHUKaM MOPHUPOALI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUCKUX YUYEHBIX B CTAaHOBIICEHHE U Pa3BUTHUE
OMOJOTUH, TOHUMAaHW 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uaeitHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHH0 u 3amuTe (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

CCbOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUA, S TUYCCKOT'O ITOBCACHNA



CIOCOOHOCTH OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEUICHMUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHME K CBOMM pPOJUTENSM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOT'O IPHUHSTHS LIECHHOCTEN CEMEWHOM XU3HU B COOTBETCTBMM C TPAAUIMSIMH HapoI0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOU MPUPOJIbI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD@&KEHHIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) pu3nyeckoro  BocnUTAHUs, (OPMHPOBAHHMA  KYJIbTYPbl  3I0pPOBbSI M
IMOLUMOHAIBLHOTO GJIArONOJIy4usi:

MOHUMAaHKE U peaiu3alys 3I0pOBOro U 0€30macHOro 0opasa >KU3HH (30pOBOE MUTAHHE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

[IOHMMAaHUE LEHHOCTU IMpaBWJI MHIUMBUIYaJbHOIO U KOJUIEKTMBHOIO 0€30IacHOro
MIOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U HKU3HU JIIOJIEH;

OCO3HAHHUE IOCJIEJCTBUI U HENPUITHUSI BPEIHBIX NMPUBbIUEK (yHOTPEOJIEHUS aIKOTOJId,
HApKOTUKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSTENIHHO BBITIONHSTH
TaKyIO JeSITeIbHOCTD;

UHTEpEC K pa3iudHbIM chepam npodeccuoHaNbHON JeATENbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBII BBIOOP OyayIiel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHHIO U caMOOOPa30BaHMIO HAa MPOTSHKEHUU BCel
YKU3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTHYECKH 11€J1ecO00pa3HOe OTHOILIEHHE K PUPO/IE KaK UCTOUHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKOM KYJIbTYphI: NPUOOpPETEHHE ONbITAa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IMOCIEICTBUH ISl OKpY KaroIIel Cpeibl;

OCO3HaHHeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YUYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pEIIeHUH MpOoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONB30BaHHEM (coOroAeHNe
MpaBUJI TIOBEJIEHUSI B MPHUPOJAE, HANpPaBICHHBIX Ha COXpaHEHHE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpUATHE ACWCTBUI, NMPUHOCAIIMX Bpell OKpYXKarolled MpHpOTHOU cpere,
yMEHHE MPOTHO3UPOBATH HEOJIArONpHUATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MpPeIIpUHUMAaEMbIX
JIEMCTBUN U NTPEAOTBPAILATH UX;

HaJIMYMe PAa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYyJIbTYpbI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJIC€HHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B



NIO3HABATEIbHONW, KOMMYHUKAaTHBHOW M COIMAIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOHN IeATENILHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS:

C(pOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHNE  SA3BIKOBOM W UYUTATENbCKOM  KyJNbTYphl Kak  CpPEACTBa
B3aUMO/ICHCTBHUS MEXLy JIIOJIbMH U TIO3HAHUS MUPA;

NOHUMAaHHUE crenu(UKN OMONOTMM KaK HAayKH, OCO3HaHUS e poiu B (OPMUPOBAHUU
pALMOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3JAHUU LEIOCTHOTO IPEACTABICHUS 00 OKpPY’KaroIEeM
MHUpEe KaK O €IUHCTBE NPUPOABI, 4YelIOBeKa U oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM LUBUIIM3ALUU: 00eCIeueHUs
HOBOT'O YPOBHS Pa3BHUTHUSl MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peuate pecypcHble mpoOIeMbl pa3BUTHS YEIOBEUECTBA, MTOUCKA ITyTEH BBIXOJA U3 TI00aTbHBIX
9KOJIOTHYECKUX MPOOIeM U 0OecriedeH s epexoa K YCTOHUMBOMY Pa3BUTHUIO, PAIlHOHATIBEHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB B (POPMHPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TOJYYEHUN OMOJIOTMYECKUX 3HAHUU B IIEISX MOBBIIICHUS O0IIEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIIMOHAIBLHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi mpu u3y4eHur OUOIJIOTHH;

MMOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJNB3YEMBIX B E€CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIONB30BaTh IIOJydaeMble 3HAHUS /Uil aHanu3a W OOBSICHEHUS SBJICHUM
OKpYKAIOLIero MUpa M MIPOUCXOMAMIMX B HEM HW3MEHEHHi, yMEHHE JenaTb 00OCHOBaHHBIC
3aKJIIOUYCHHST Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOLIMXCS MJAaHHBIX C b0 MOJTY4CHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OHOJOrMYECKHE 3HAHUS Ui PELCHHS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIINsX;

OCO3HAHME IIEHHOCTH HAYYHOH NIeSTeIFHOCTH, TOTOBHOCTD OCYIIECTBIISATH MPOCKTHYIO H
UCCIIEIOBATEIIBCKYIO eI TETFHOCTh HHMBUIYaIbHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHHs ydueOHOro mnpeamera «buoiorus» BKIIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHsSI OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenuduKy METO0B MMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, TpOIeCcC, CHCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHUE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajbHbIE
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJATUBHBIE), 00ecreunBaoIne
dbopMupoBaHrue (PyHKIMOHAIBHON I'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYaroluXcs;
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4eOHbIE [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

B pesynprate u3ydeHus OMOJIOTMM Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHUs Y
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIE NEHCTBHS,
KOMMYHUKATHBHbIC YHHUBEpCaJbHbIE Yy4ueOHbIE [IEHCTBUSA, pETYISATUBHBIE YHHBEpCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MeranpeaMeTHbIe pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgyajeHne YHMBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHeE IeHCTBHUS:

CaMOCTOATENILHO (HOpMYIMPOBaTh M aKTYaJIM3UPOBATh MpPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHHUA, KiIacCU(PHUKAIMM, OOOOILEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTE€PHbIC IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMH ITOHITUSIMH);

ONpeAeNATh LU JeATENIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUSA JUIsl OOBsICHEHHSI (PAKTOB U SIBJICHUH >XKUBOU
IPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JEAyKTUBHBIE, 10 AaHAJOIHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENCTBA Ul NPEACTABICHUS CYIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAaKKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX UCTOUHUKAX;

pa3zpabarbiBaTh IJIaH peuieHus MpoOjemMbl C  Yy4€TOM aHaju3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTAaTOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOP/AMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSIX pEabHOrO, BUPTYaJbHOTO U
KOMOWHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHUS:

BJIQJIETh HAaBbIKAMHU y4€OHO-UCCIIEI0OBATEILCKOW U TTPOCKTHOM JEATEILHOCTH, HaBBIKAMHU
pazpeieHusi mpodaeM, CIOCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJ/IOB
pElIeHUs] TPAKTUYECKUX 33]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHMUS;

WCIIONb30BaTh pPa3jMYHbIE BUIBl AEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIMsIX, B TOM YHWCIE MPU
CO3aHUH YYEOHBIX M COI[MAIBHBIX TPOEKTOB;

(hopMHUpPOBaTh HAYYHBIN THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KITFOYEBBIMHU
MOHSATUSMH U METOJIAMU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON IEATEIHHOCTH W
JKU3HEHHBIX CUTYaIUsX;



BBISABJIATh IPUYUHHO-CIICICTBEHHBIC CBA3H W aKTyaJM3UpOBaTh 3aJady, BbIIBUIATH
TUIIOTE3y €€ PEIICHMs, HaXOAUTb apryMEHThl IS J0Ka3aTelIbCTBA CBOMX YTBEPXKICHMI,
3a/1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEUICHUSA 3ala4d pe3yJbTaTbl, KPUTUYECKH
OLICHUBATb UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh lieJICHANpPaBICHHBIA MOUCK NEPEHOCAa CPEJCTB M CIIOCOOOB JIEHCTBUS B
IpoECCUOHATIBHYIO CPELY;

yMeTb IE€PEHOCUTh 3HAaHUS B II03HABATEJIbHYI0 U  IPAKTUYECKYI0  00JacTu
JKU3HEACITEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC WJEH, IPEIIararb OPUTMHAJIBHBIE IOAXOJbl U PELICHUS, CTaBUTh
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ unopmanmeii:

OPHCHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpMaIuu (TekcTe yueOHOTo mocoous,
HAYYHO-TIOMYJISIPHON JTUTepaType, OMOJIOTHUECKUX CIIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B VHTEepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPANIMIHBIX BHIOB U (POpM
MIPEJICTABJICHUS, KPUTUYECCKH OI[CHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

(dbopMyJIHpOBaTh 3aMPOCHl W MPUMEHSTh Pa3jIMYHBIC METOJBI NPH TIOUCKE U OTOOpE
Ouosiornyeckoit nHMGopMaIu, HeOOXOIUMOM JIJIsl BHITIOJTHEHUST yUeOHBIX 3a/1a4;

MpUOOPETaTh OMBIT UCIOJIb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIHA,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3JIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANBHYIO (GOpMYy TMpEeACTaBICHUS OHOIOTHUECKON
uH(popMalnu (cxembl, TpaduKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTroe);

WCIIOIb30BaTh HAYYHBIM SI3bIK B KA4e€CTBE CpPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uH(pOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUSCKUE U MaTEMaTUYCCKHE 3HAKH M CHMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISTHOCTH,

BNIaIETh HAaBBIKAMU pAclO3HABaHMS M 3aIIUThl HHpOpManuu, WHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

OBj1ajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€/ CTBUSIMH:

1) o6enue:

OCYHICCTBIIATD KOMMYHUKAaIINH BO BCEX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATh B JHUAJIOTC
WM JIUCKYCCHH TIO CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BHICKA3bIBATH
CY)KICHHsS OTHOCHTEIIbHO BBINOJIHEHUS TMpearaeMoil 3aaa4yd, YYWUTHIBATH HMHTEPECHl H
COTJTACOBAHHOCTD MO3UIIUI IPYTUX YIACTHUKOB THAJTIOTA UIIH TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COLUATIBHBIX
3HAKOB, MPE/MOCHUIOK BOZHUKHOBEHHSI KOH(QIIMKTHBIX CUTYAaIMi, YMETh CMSIT4aTh KOH(IUKTHI 1
BECTH MIEPETOBOPBI;

BJIAZCTh Pa3JIMYHBIMHA cnocobamu O6HIGHI/I5[ n B3aPIMO)IeI>iCTBPIfI, IIOHUMAaTb HaMCPCHHA
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(OpMyIIHPOBATH CBOM BO3PAKCHUS,



pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1esITeJIbHOCThD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIUBUIYaJbHOU pabOTHI MpU
pelieHur OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3auMOAEHCTBUSI IPHU pELICHUH Yy4eOHOM 3a1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JNEUCTBUU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACIpPElCNISITh POJIU C YYETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHHUBATh KaU4eCTBO CBOETO BKJIAJIa U KAXKIOI0 YYaCTHUKA KOMAaH/Ibl B OOIIUN Pe3yNIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTb HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3JU4HBbIX CHUTYyalUsX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBiajeHne YHMBEPCAJIbHBIMH Pery/isiTABHBIMU /1€iiCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEeM M UX pEIICHUs B
JKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH I1eNIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M TIOCTYINKaX IO OTHOIICHHUIO K >KMBOW TPHUPOJAE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY’KaIOIIIHX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIIBHYIO JIEATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHOW JIEATEIHHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENTFHO COCTABJIATH MJIAH PEIICHUSI TPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUN;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM;

pacHIMpsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;

JIeaTh OCO3HAHHBINA BEIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMHPOKON OPYIUIIMA B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAI[MsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIAACTh HABBIKAMU O3HaBaTeIbHOMN pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBEPIIACMBIX }IGP’ICTBHI\/'I
N MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/IfI, HUCITIOJIB30BATH HpI/IéMBI pe(l)HeKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS,;



YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUSA 110 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITCIBHOCTH;

3) npuHATHE cedsl U IPYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yJIbTaToOB JAEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro mpeamera «buonorus» nHa
yray0iaéHHOM ypOBHE OpPUEHTUPOBAHBI Ha obecrnieueHue npoQHUILHOTO
o0OyudeHus obyyvaromuxcs ouonorud. OHU BKITIOYAIOT: crielU(pUUecKue Jisi OMOIOTHN Hay4YHbIe
3HAHUSA, YMEHUS U CHOCOOBI JEHCTBHI MO OCBOEHHUIO, MHTEPHpPETAlMH U MpeoOpa3zoBaHUIO
3HAHUH, BUJBI JIEATEILHOCTH IO MOJYYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TakKe B peaJbHbIX JKM3HEHHBIX CHUTyauusx. lIpenMeTrHbie pe3ysabTaThl
MIPEICTABJICHBI TIO TOIaM HU3YUCHHS.

[IpenMeTrHbie  pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10
KJlacce I0JKHBI OTpaXKarTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUU €CTECTBEHHO-HAYYHOHM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB MPHPOJBI U
pelIeHny mpodieM paloHaIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJe POCCUMCKUX U 3apyOeKHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIa/ICHUE CUCTEMON OMOJOrMYECKMX 3HAaHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraroline
OMOJOTrMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJE€TKa, OpraHu3M, MeTaboju3M, roOMeocTas,
CaMOpEryJIsIlMs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
O6uonornyeckne Teopun (kinerouHas Teopus 1. llIBanna, M. lIneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencTBeHHocTH 1. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MMOKOJICHHUs, PACHIEIUIEHHs], YUCTOTHI FaMeT, HE3aBUCUMOro Hacienosanus ['. Mengens,
TOMOJIOTUYECKHX PSZIOB B HACleICTBeHHOW wu3MeHunBoctu H. V. BaBumoma), TpUHIUTIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHHUS, HUCIIOIb3yEMbIX B OMOJOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEIEATEIBHOCTH, IPOTEKAIINX B OpraHW3Max pAacTeHHWH, >XKUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 00MEHa BelecTB (MeTaboIn3M), MpeBpalleHrs SHEPTUH,
OpoxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO THUIOB MUTAHHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, raMeTorenesa, aMOpuoreHesa, MoCTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHHUS,



WH/IMBUIYAIBHOTO DPAa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aWMOJICHCTBHS TEHOB, TETEpO3HCa,
HCKYCCTBEHHOT'O 0TOODA;

YMCHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKIYy OpPTaHOWIAMH KJICTKH M MX (DYHKIUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeH W MX (PYHKIUSIMU, MEXKITY OpPTraHAMH M CHCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIMSIMH, MEXKIy CHCTEMaMH OPTaHOB U WX
(GYHKIMAMHU, MEXIy dTalaMd OOMEHAa BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB, J3TalaMH AMOPHOHAIBHOTO pPAa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
dbeHoTunom u pakTopamMu CpeJibl OOUTaHNS,

YMCHHUE BBISBIATh OTIUYUTEIIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIEC PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

YMEHHUE UCTOJIb30BATh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY JIJISl JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIIT;

YMEHHE peliatb OWOJIOTMYECKUE 3aJla4M, BBISBISATh MPHUYMHHO-CICACTBCHHBIC CBS3H
MEXy HUCCIEAyEMbIMH OHOJIOTHYECKUMH TIPOIIECCAMH U SIBJICHHSIMHU, JIeJaTh BBIBOJBI U
NIPOTHO3bI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JA0OPATOPHBIC U MPAKTUYECKHE PaOOThI, COONIOIATh NIpaBUia TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJBUTATh THIIOTE3bI, IMPOBEPSATh WX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
dbopMyIIUpys LIETbh UCCIICT0BAHUS, AHATU3UPOBATh IMOJIYICHHBIC PE3YJIbTAThI U JICJIATh BBIBO/IBI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe M0 OMOIOTHH, SKOJIIOTUH U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MyOJUYHO IPEACTABIATH
MOJTYYCHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPEHIUIX;

yYMEHHUE OIICHUBATh JSTHYECKUE aCIECKThl COBPEMEHHBIX KCCICIOBaHUNA B 00JacTh
OMOJIOTMM W MEIUIUHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpPaBJICHHOE
M3MEHEHHE TeHOMa U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyayieil mpodeccnoHanbHOM AeITeNbHOCTH
B o0nacth OHWOJOTMM, MEIWIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
MUIICBOM MPOMBINIICHHOCTH, YIAYOJSITh TO3HABATEIbHBIM HMHTEPEC, HAMPaBICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOMIEH MpodeccHd W TPOAOIDKEHHE OHOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3aIUAX CPEeIHEro MPoGheCCHOHAIBHOTO U BBICIIIET0 00pa30BaHUsI.

IIpenmetHble  pe3ynbTaThl  OCBOeHHUs ydeOHoro mpeamera «buonorus» B 1l
KJacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PalMOHATIFHOTO TPHPOJIONIONB30BaHMsI, U B (OPMUPOBAHWHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJaJ€ POCCHUHCKHX M 3apyOeXHbIX Y4EHBIX-OMOJOrOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BJIQJIETh CUCTEMOW OMONIOTMYECKUX 3HAHUN, KOTOpash BKJIIOYAET OMpEAeIeHUs U
MNOHMMaHHE CYIIHOCTH OCHOBONOJAraroluX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTteMa, Owocdepa), Ouonormyeckue Teopun (dPBomonronHass Teopus Y. JlapBuHa,
CUHTEeTHUYecKass Teopusi 3Boitounu), ydeHus (A. H. CeepuoBa — 0 HyTSX M HalpaBICHUSX
sBomroiuu, B.W. Bepuasackoro — o 6uocdepe), 3akoHbI (reHeTHYeCKoTro paBHoBecHs Jx. Xapau



u B. BaitaOepra, 3apoapimieBoro cxoactBa K. M. bapa), npaBuna (Munumyma lO. JIubuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «Mupa PHK» V. 'unbepra);

YMEHHME BJaJETh OCHOBHBIMH METOJAAMM HAy4YHOIO IIO3HAHUS, HCIOJIb3YEMBbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHCaHUE, H3MEpEeHHe,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS U OLIEHKM aHTPOIOI€HHBIX W3MEHEHUU B
PUPOJIE;

yYMEHHE BBIICIATh CYHIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, HKOCHUCTEM H
ouocteppl, CTaOMIM3UPYIOUIET0, IBMXKYLIETO M Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJJTONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHHs, YepeOBaHUsS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELLIECTB U IIOTOKA SHEPIMH B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aUMOCBS3U MEXIY IPOLECCAaMH 3BOJIIOLMM, JABWKYIIUMU
CHJIaMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U MPUCIOCOOJIICHUSIMH K HUM
OpPraHU3MOB;

YMEHHE BBISBIATH OTJIMYUTENbHBIE MPHU3HAKUA JKUBBIX CHUCTEM, MPHUCHIOCOOIEHHOCTD
BUJOB K cpele oOuTaHUS, aO0MOTHYECKUX M OHOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHUCTEMAaX CBOEH
MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
U CHMBOJIMKY JUIs JOKa3aTelbCTBA POJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHUUYECKUX TpYII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUsS MHOTro00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEUeCTBA;

YMEHHE peliatb OWOJIOTUYECKUE 3aJauM, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H
MEXIY HUCCIeAyeMbIMH OHOJIOTHYECKUMHU TNpOLlecCaMM U SBJICHMUSMH, J€laTh BBIBOJBI U
IPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JAOOPATOPHbIE U MpaKTUYecKue padboThl, cOOJII0IAaTh MpaBuUiia Mpu
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000pPYAOBaHUEM;

YMEHHE BBIABUTATh TUIOTE3bI, IMPOBEPATh MX DSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIEI0BaHNUs, aHAIM3UPOBATh ITOJIyYEHHbIE Pe3yJIbTAThl U JIEJIaTh BBIBOJIBI;

YMEHHUE y4acTBOBATh B y4eOHO-HCCIEI0BAaTEIbCKONW paboTe Mo OHOJIOIUH, SKOJIOTUU U
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATh
MOJIyYeHHbIE PE3YJIbTaThl HA YUYEHUUYECKUX KOH(DEpEeHIUX;

YMEHHME OLEHUBAThb THUIOTE3bl W TEOPUM O INPOUCXOXKICHUU IKU3HHU, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O NMpUYMHAX, MOCIEACTBHUSIX M crocofax MpeAOoTBpalleHUs TI100aJIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynyiiel npopeccuoHaNbHON NesTeIbHOCTH
B o0mactu OWONOTMM, DKOJOTWH, MPHUPOAONOIb30BAHUS, MEIULIUHBI, OHOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUINEBOM MPOMBIIUICHHOCTH, YIIyOIsTh
MIO3HABATENbHBIA WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HaumeHoBaHue pa3ziesioB u KonnuectBo yacoB DJIEKTPOHHBIE
n/m TCM MpOrpaMMBI Bcero|[Kontponsnsie| [IpakTnyeckne (mudposbie)
pPaBGOTHI pPaBGOTEI o0Opa3oBaTenbHbIC
pecypchl
1 |[buosorus xak Hayka 1
2 | DKuBble CUCTEMBI U UX 2
U3y4eHUe
buonorus kneTku 2 0.5
4 | Xumuueckas opraHu3anus 10 1
KIIETKU
5 ||Crpoenue u GpyHKINHU KIETKH || 8 2
6 ||OOMeH BemiecTB 1 9 1
MIPEBpAICHUE YHEPTUU B
KIICTKE
7 ||[HacnenctBeHHas 9 0.5
UHpOpPMALKS U peaTn3aius
€€ B KIIETKE
8 |PKu3HECHHBIN LUK KICTKH 6 1
9 ||Ctpoenue u pynkuun 17 15
OpPTaHU3MOB
10 |[Pa3zMHOkeHME U pa3BUTHE 8 1.5
OpPTaHU3MOB
11 |["eneTuka — Hayka o 2 0.5
HACJIEJICTBEHHOCTH U
W3MEHYUBOCTH OpPTraHU3MOB
12 |[3akoHOMepHOCTH 10 1
HACJIEJICTBEHHOCTH
13 |[3akoHOMepHOCTH 6 1
U3MEHYUBOCTH
14 |l'enetuka yenoBeka 0.5
15 ||Cenexumsi OpraHu3MOB 4 1
16 ||bruoTexHONOTHS U
CUHTETHYECKAsT OMOJIOTHS
17 ||Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO 102 0 13

YACOB II0 ITPOTPAMME
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DKonorus
COOOILIECTB.
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0.5
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collection.edu.ru/).
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Ne||  HaummenoBanue KonnuecTBo acos DnekTpoHHbIC (IU(PPOBLIE)

/1| pa3uenoB U TeM  |[Beero KonrponsHbie|[Ipaktiueckue 00pa3oBaTeNbHbIC PECYPCHI
HporpaMMBI paboThI paboThI

OBILEE 102 0 7.5

KOJIMYECTBO

YACOB I10

[TPOI'PAMME

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KonuuecTBo yacos Jlata || DnexTpoHHBIE HH(POBbIE
n/ Beer || KorrpossH | TIpaxtuueck | A3YIeH || 00pasoBaTenbHEIE pecypehl
1 0 || bie paGothl | e paGorer || U1

1 |buonorus kax 1 bubnuoreka

KOMILICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
oO111ecTBa

I[HOK https://m.edsoo.ru/7f41

3368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/ur

ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JKuBnle cucteMbl 1
UX CBOMCTBa

bubnuoteka
LOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/ur

ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9

BEIIleCTBA KJICTKH,

No Tema ypoka KonmuectBo yacos Jara DIIeKTpOHHBIE TTUPPOBHIC
1/ Beer|| KorrponsH || [Ipaktuueck | 13Y1€H 00pazoBaTeNbHBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
3 ||YpoBHeBas 1 bubnmoreka
OpraHU3aIHs IOK https://m.edsoo.ru/7f41
KHUBBIX CUCTEM 3368
http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/ur
ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
4 |[HUctopus otkpbiTus || 1 bubnuoreka
W U3Y4CHUS KIICTKU. HOK https://m.edsoo.ru/7f41
Knerounas Teopus 3368
http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/ur
ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
5 [[Meronsl 1 0.5 bubanoreka
MOJICKYJIAPHOMN 1 IHOK https://m.edsoo.ru/7f41
IETOHHON % S//school
Onoori. collection.edu.ru/).
TIpakTiyeckas http:/ebio.ru/
pabota «/3y4eHne http://bio.1september.ru/ur
METOJIOB KJIETOYHOU ok/
OHOJIOTHH http://djvu-inf.narod.ru/
(xpomaTorpadus, http://biology.ru/index.php
arekTpodopes,
muddepennmanbaoe
LHEeHTpUPyrupoBaHu
e, [1LIP)»
6 | Xumnueckwuii cocras| 1 bubnunoreka
KIIeTKHU ITOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/ur
ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
7 |MunepanbHble 1 bubnuoreka

ITOK https://m.edsoo.ru/7f41



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR

No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
1/ Beer|| KonrponsH || TTpaktuueck || H3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
1 0 || bie paGothl | e paborer || WA
X OMoJIOrnyecKas 3368
pOIIb http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/ur
ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
8 |Opranmueckue 1 0.5 bubnmnoreka
BEILIECTBA KJICTKU — OK https://m.edsoo.ru/7f41
Oemat ﬁftGQE?//school
JlaGoparopHas collection.edu.ru/).
paborta
«O6Hapyx’eHue
OEJIKOB C IOMOIIBIO
Ka4eCTBEHHBIX
peaKLnii»
9 ||CpoiicTBa, 1 bubanoreka
Kiaaccu(UKaIus u IHOK https://m.edsoo.ru/7f41
3368
HKIIUHA OEJIKOB T
dym http://school-
collection.edu.ru/).
10 ||Opranmueckue 1 bubnnoreka
BEIECTBA KICTKU — LIOK https://m.edsoo.ru/7f413
YTJIEBOJIBI 368
11 ||Opranudeckue 1 http://school-
BEIIECTBA KIETKH — collection.edu.ru/).
JINITN b1
12 ||HyxnenHOBBIE 1 0.5 bubnuoreka
kuciaotel. JJHK u ITOK https://m.edsoo.ru/7f41
PHK 3368
' http://school-
JTaGopaTopHas collection.edu.ru/).
pabota
«HccnenoBanue
HYKJIEHMHOBBIX
KHCJIOT,
BBIACJICHHBIX N3
KJICTOK paanqux
OpPTaHHU3MOB)
13 ||[Ctpoenue u 1 bubnmoreka
Gynkupn ATO. IIOK https://m.edsoo.ru/7f41

Hpyrue

3368



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F

No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
1/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1

HyKJ1e03uaATpudOCh http://school-

ats1 (HT®) collection.edu.ru/).

14 ||CexBenupoBanue 1 bubnmoreka
JIHK. Metozst IOK https://m.edsoo.ru/7f41
" CHOMUIH, ﬁ?tGQS'//SChOd
TPAHCKPUTITOMUIH, collection.edu.ru/).
MMPOTEOMUKHU

15 |[Metonpl 1 bubnuoreka
CTPYKTYPHOI IOK https://m.edsoo.ru/7f41
Ounosorun 3368

http://school-
collection.edu.ru/).

16 ||Tumsl KISTOK. 1 bubnuoreka
HpOKapPIOTI/IquKaH L[OK https://m.edsoo.ru/7f41
KJIETKA 3368

http://school-
collection.edu.ru/).

17 ||Ctpoenue 1 0.5 bubnuoreka
HYKapHUOTHUECKOM ITOK https://m.edsoo.ru/7f41
IICTIH. ﬁftGQE?//school
Hpaxririeckas collection.edu.ru/).
pabota «3yuyenue
CBOMCTB KJIETOYHOM
MeMOpaHbD)

18 |[ToBepXHOCTHBI 1 bubnuoreka
arrapar KjIeTKU HOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

19 ||OnHomemOpaHHBIE 1 0.5 bubnuoreka
OpPraHoU/Ibl KJIETKHU. HOK https://m.edsoo.ru/7f41
[IpakTrueckas —ﬁft&? Iischool
paboTa «Hsyuenne collection.edu.ru/).
JIBHOKEHUS
LIMTOILIa3MEI B
PaCTHTETBHBIX
KJIETKaX)

20 |[[TomyaBTOHOMHBIE 1 0.5 bubnuoreka
OpPTraHOM/IbI KJICTKH: IIOK https://m.edsoo.ru/7f41

3368
MUTOXOHJIPHH, == ]
LTACTHIIBL. http://school

JlaGoparopHas

collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrponsH || TTpaktuueck || H3Y4eH o0Opa3zoBaTelibHbIC PECYPChI
1 0 || e pabotsl | e paGoter || M1

pabota

«HccnenoBanue

1a3MOJIN3a U

JeTIa3MoJIK3a B

PacTUTEILHBIX

KIICTKaX)

21 ||HememOpaHHbIe 1 bubnuoTeka

OpPraHOM/IbI KJICTKH IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

22 ||Ctpoenue u 1 bubnuoTeka
byHKIMH sapa IIOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

23 ||CpaBHUTETBHAS 1 0.5 bubnuoreka
XapaKTEPUCTHKA LIOK https://m.edsoo.ru/7f41
KJICTOK DYKapHOT. 3368
Ha6opaTZszﬂ http://school-

collection.edu.ru/).
pabota «3yueHune
CTPOCHHS KJIETOK
pa3TMIHBIX
OpPTaHHU3MOB)
24 || AccuMmmtsIus 1 1 bubnuoTeka
TTUCCUMUISALINS — IHOK https://m.edsoo.ru/7f41
3368
ABe CTOPOTE! W}QZ //school-
meTaGommsma. Trrtel collection.edu.ru/).
oOMEHa BEIeCTB.
JIaGoparopHas
pabota «3ydyenue
KaTaJIUTUICCKOM
AKTUBHOCTH
(dbepMeHTOB (Ha
MIpUMEpPEe aMIIIa3hl
WJTU KaTajasbl)»
25 ||DdepMeHTaTUBHBIH 1 0.5 bubnuoreka

XapaKTep peakui
KJIETOYHOTO
MeTa0oIN3Ma.
JlaGopaTopHas

pabota «M3yuenue

IHOK https://m.edsoo.ru/7f41
3368

http://school-
collection.edu.ru/).
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https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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Ne Tema ypoka KoanuectBo yacoB Jara DIIeKTpOHHBIE TTUPPOBHIC
1/ Beer|| KonrponsH || TTpaktuueck || H3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
(hepMEeHTaTUBHOTO
pacIerICHHs
MepoKCcHIa
BOJZIOPOJIa B
PaCTHTEIbHBIX U
PKUBOTHBIX KJIETKaX)
26 || benku-aKTHUBATOPHI 1 bubnuoTeka
1 GeKH- IHOK https://m.edsoo.ru/7f41
3368
HHTHOUTOPBI SO0
P http://school-
collection.edu.ru/).
27 ||ABTOTpOGHBIN THIT 1 bubnuoTeka
o0OMeHa BENIECTB IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
28 ||dotocunTE3 1 bubnnoreka
I[HOK https://m.edsoo.ru/7f41
3368
httg://s_chool-
collection.edu.ru/).
29 |[XeMocuHTE3. 1 05 bubnuoreka
Ha60paT0pHa;1 HOK https://m.edsoo.ru/7f41
3368
abora «CpaBHEHHE 2290
P P http://school-
1porieccon collection.edu.ru/).
dboTocuHTE3a U
XECMOCHHTE3a»
30 ||AnaspobHbBIC 1 bubnmoreka
OpraHu3Msl. Busl LOK https://m.edsoo.ru/7f41
3368
OpOXKEeHUSI. 33006
http://school-
Jlabopatopuas collection.edu.ru/).
pabota «CpaBHeHHE
MPOIIECCOB
OpO’KeHUs 1
JIBIX AHHSD)
31 ||AspoGHble 1 bubnuoreka
OpraHu3MBbl. Tanel HOK https://m.edsoo.ru/7f41
HPHEPTETHYECKOTO 3368
5 http://school-
OOMCHA collection.edu.ru/).
32 | Dueprust 1 bubnuoreka
MeMOPaHHOTO ITOK https://m.edsoo.ru/7f41

rpaJueHTa

3368
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
1/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || bie paGothl | e paborer || WA
npotoHoB. CuHTE3 http://school-
AT®: pabota collection.edu.ru/).
nporoHHoN ATO-
CHUHTAa3bI
33 |[Peakuuu 1 bubnuoreka
MaTPUYIHOTO ITOK https://m.edsoo.ru/7f41
CHUHTE3a 3368
http://school-
collection.edu.ru/).
34 |[Tpanckpurnmms — 1 bubnuoTeka
MaTPUYHBIA CHHTE3 HOK https://m.edsoo.ru/7f41
PHK 3368
http://school-
collection.edu.ru/).
35 || Tpancnsmus u eé 1 bubnmoreka
DTaIbl LIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
36 ||[KomupoBanue 1 bubnmoreka
aMUHOKHUCIIOT. Poiip HOK https://m.edsoo.ru/7f41
3368
pubocoMm B 3308
http://school-
OuocunTesE Oenka collection.edu.ru/).
37 ||Opranuzanus 1 bubnnoreka
reHoMa y HOK https://m.edsoo.ru/7f41
3368
OKapHo 292
1IPOKAPHOTH http://school-
OyKaproT collection.edu.ru/).
38 |[MonekymsipHbIe 1 bubnmoreka
MEXaHU3MBI LOK https://m.edsoo.ru/7f41
3368
AKCIIPECCHUU TCHOB 2298
P Y http://school-
OyKapuoT collection.edu.ru/).
39 || Bupycbr — 1 0.5 bubnuoteka
BHEKJICTOYHBIE IIOK https://m.edsoo.ru/7f41
3368
OPMBI JKM3HH U =020
¢’6p http://school-
ODJIUTATHEIC collection.edu.ru/).
Mapa3uThl.
[IpakTrueckas
pabota «Co3manne
MOJICTT BUPYCa»
40 | BupycHbie 1 bubnuoreka

3a001€BaHNA

ITOK https://m.edsoo.ru/7f41
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
4eJI0BEKa, 3368
pacTenHii collection.edu.ru/).
41 |(HaHOTEXHOJIOTHH B 1 Bubnuoreka
OMOJIOTHH U LIOK https://m.edsoo.ru/7f41
3368
MEIULIIHE T
A http://school-
collection.edu.ru/).
42 |PKu3HeHHBIA KT 1 bubanoreka
KJICTKU L[OK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
43 |Marpuunsblii cuaTe3 || 1 bubnuoTeka
JIHK IIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
44 | XpoMOCOMBI. 1 0.5 bubnuoreka
JlaboparopHas LHOK https://m.edsoo.ru/7f41
3368
abora «3ydyeHue S
P 4 http://school-
XPOMOCOM Ha collection.edu.ru/).
TOTOBBIX
MUKpOTIpenaparax»
45 ||lenenue xkmetkn — || 1 bubnuoTeka
MUTO3 IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
46 ||Tunsl KIETOK. 1 0.5 bubanoreka
Kapuokunes u LIOK https://m.edsoo.ru/7f41
3368
[IUTOKHUHE3. YR
http://school-
Jlaboparopnas collection.edu.ru/).
pabota
«Habmronenue
MHTO3a B KJIETKAaX
KOHYHMKA KOpEIIKa
nmyka (Ha TOTOBBIX
MUKpOTpenaparax)»
47 ||Perynsus 1 Bubnuoreka

KHU3HCHHOI'O NUKJIa
KJIICTOK

IIOK https://m.edsoo.ru/7f41
3368

http://school-
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Tema ypoka

KomnuectBo yacos

Bcer

KonTposnbn
bI€ PaOOTHI

IIpakTHueck
ue paboThl

Jara
H3y4YeH
us

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3zoBaTelibHbIC PECYPChI

collection.edu.ru/). |

48 ||Opranusm Kak 1 bubnmoreka

eINHOE 1IEJI0e IOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

49 |Tkanu pacTeHH. 1 0.5 bubnuoteka
JIaGoparopHas ITOK https://m.edsoo.ru/7f41

3368
pabota «3ydyeHue =022
. . http://school-
TKAHCH PACTCHHIH collection.edu.ru/).

50 ||Txkauu KUBOTHBIX U 1 0.5 bubanoreka

YeJIOBEKA. LIOK https://m.edsoo.ru/7f41
3368

JIaGoparopHas 2900
http://school-

pa60Tf «Hsyuenme collection.edu.ru/).

TKAaHEH KMBOTHBIX)

51 ||Opransl. Cuctemsl 1 0.5 bubnuoteka

OpTraHoB. LIOK https://m.edsoo.ru/7f41
3368
JlaGopaTopHas SV
http://school-
pabota «Usyuenne collection.edu.ru/).
OpraHoB I[BETKOBOI'O
pacTeHUSD

52 ||Omopa Tena 1 bubnuoreka

OpPraHu3MOB HOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

53 ||[IBmKxeHune 1 bubnmmoteka
OpraHU3MOB LIOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

54 |[Iutanue 1 bubnuoreka
OpPraHu3MOB ITOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

55 |[Iutanue 1 Bbubnuoreka
MO3BOHOYHBIX IIOK https://m.edsoo.ru/7f41
PHHBOTHEIX. ﬁftepgllschool
TlnmeBapuTeiLHas collection.edu.ru/).
CHCTEMA YeJIOBEKa

56 ||dpixanue 1 bubnmmoteka
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Ne Tema ypoka KommuectBo gacos Jara DIIeKTpOHHBIE TTUPPOBHIC
n/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || bie paGothl | e paborer || WA
OpraHu3MoOB [OK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

57 ||Ipixanue 1 bubnuoreka
MO3BOHOYHBIX OK https://m.edsoo.ru/7f41
JKHUBOTHBIX U w

http://school-
HesoBeka collection.edu.ru/).

58 | Tpauncnopr Bemects|| 1 bubnmnoreka

y OpraHU3MOB [TOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

59 |[KpoBeHocHast 1 bubnuoTeka
cucTeMa IHOK https://m.edsoo.ru/7f41
[103BOHOYHBIX ﬁ?tGS//SChOOI
KUBOTHBIX 1 collection.edu.ru/).
JeJIoBEKa

60 | BeiiencHue y 1 bubnmoreka
OpraHUu3MOB LIOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

61 |[BammuTa y 1 bubmmoreka
OpraHu3MoOB HOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

62 |[MImMyHHas cuctema | 1 bubnuoreka
YyeJlOBeKa HOK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

63 ||PazmpaxxuMocTh 1 bubnuoteka
peryJsus y ITOK https://m.edsoo.ru/7f41

3368
OpraHnu3MoOB =
P http://school-
collection.edu.ru/).
64 |['ymopanbHas 1 bubnuoreka

perysus u
SHIAOKpUHHAs
CHUCTEMa KUBOTHBIX
U 4eJI0BeKa

LOK https://m.edsoo.ru/7f41
3368

http://school-
collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
65 || @opmbI 1 bubnmoreka
Pa3MHOXKEHHUS IOK https://m.edsoo.ru/7f41
3368
OpPraHu3smMoOB —_—
P http://school-
collection.edu.ru/).
66 |[[ToxoBoe 1 bubnuoreka
pasMHOXKCHHE [OK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
67 ||Meiio3 1 bubnuoreka
HOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
68 |[["ameTorenes. 1 0.5 bubanoreka
OO0pazoBanue u ILHOK https://m.edsoo.ru/7f41
pa3BUTHE TIOJIOBBIX 3368
http://school-
KICTOK. collection.edu.ru/).
JlaGopaTopHas
pabota «/3ydyenue
CTpOCHI/Iﬂ ITIOJIOBBIX
KJICTOK Ha T'OTOBBIX
MUKpOTIperiapaTax»
69 |MaauBuyabHOE 1 bubnuoteka
pa3BUTHE LOK https://m.edsoo.ru/7f41
3368
OPraHu3mMoB — —_—
P http://school-
OHTOTCHES collection.edu.ru/).
70 |[3axmanka opranoB || 1 Bubnunoreka
TKaHEH U3 LIOK https://m.edsoo.ru/7f41
3368
3apOBIIIEBEIX 2200
pod http://school-
THCTKOB collection.edu.ru/).
71 |[PocT u pa3BuTHe 1 0.5 bubnuoreka

KUBOTHBIX.
JlaGopaTopHas
pabota «BrisBienne
MIPU3HAKOB
CXOJICTBA
3apoJIbIen
MMO3BOHOYHBIX
KUBOTHBIX)»

IIOK https://m.edsoo.ru/7f41
3368

http://school-
collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrponsH || TTpaktuueck || H3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
72 ||Pa3sMHOXCHHUE U 1 0.5 bubnuoTeka
pa3BUTHE PACTECHUIA. IOK https://m.edsoo.ru/7f41
3368
JlaGopaTopHas 2990
5 P Cp http://school-
paboTa «TpocHHe collection.edu.ru/).
OpraHoB
Pa3MHOXKCHHUS
BBICIIIUX PACTCHUIN
73 ||Uctopus 1 bubnuoTeka
CTAaHOBJICHUS U IHOK https://m.edsoo.ru/7f41
3368
a3BUTHS CHETHKHU 2220
i http://school-
KaK HayKu collection.edu.ru/).
74 ||OcuoBHbIe mOHSTHSA || 1 0.5 bubnmmoreka
1 CUMBOJIBI LIOK https://m.edsoo.ru/7f41
3368
FCHETHKH. 3368
a6 http://school-
avopatopHai collection.edu.ru/).
pabota «JIlpo3odmuiia
KaK O0OBEKT
TCHETHYCCKUX
HCCIICTIOBAaHUIN
75 |[3aKOHOMEPHOCTH 1 0.5 bubnuoreka
HacJIEJOBaHUS HOK https://m.edsoo.ru/7f41
3368
[IPU3HAKOB. P
Moorm http://school-
OHOTHOPHIIHOC collection.edu.ru/).
CKpEIIUBaHHUE.
[IpakTrueckas
pabota "U3yuenue
pPE3yIbTaTOB
MOHOTUOPUIHOTO
CKPEUIUBAHUS Y
npo3oduisr”
76 ||LluTonornyeckue 1 bubnuoTeka
OCHOBBI HOK https://m.edsoo.ru/7f41
3368
MOHOTHOPHIHOTO ——
i http://school-
CKpelHBauA collection.edu.ru/).
77 ||Ananusupytoniee 1 bubnuoreka
CKpelIUBaHUE. IHOK https://m.edsoo.ru/7f41
3368
Hemnonxoe e
http://school-
JIOMHHHPOBAHHIE collection.edu.ru/).
78 | IurubpuaHOe 1 0.5 bubnuoteka
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH o0pa3oBaTelibHbIE PECYPCHI
1 0 || e pabotsl | e paGoter || M1
CKpEILMBaHUE. [OK https://m.edsoo.ru/7f41
[IpakTrueckas 3368

pabota «3yuenue

http://school-
collection.edu.ru/).

pPEe3yJIbTaTOB
TUTHOPUTHOTO
CKpCIIUBAHUS Y
TPO30(UITBDY
79 |[LluTonoruueckue 1 bubnuoreka
OCHOBBI IHOK https://m.edsoo.ru/7f41
3368
TUTHOPUTHOTO SV
http://school-
e collection.edu.ru/).
80 ||Cuermuiennoe 1 Bubnunoreka
HacJIeJ0BaHNE LIOK https://m.edsoo.ru/7f41
3368
[IPU3HAKOB e,
P http://school-
collection.edu.ru/).
81 |[XpomocomHast 1 bubnuoreka
Teopus LIOK https://m.edsoo.ru/7f41
HACJIEICTBEHHOCTHU 3368
http://school-
collection.edu.ru/).
82 |[CeHerunka moJia 1 bubanoreka
IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
83 |['enoTuIr kKax 1 bubanoreka
LIEJIOCTHAS CUCTEMA LIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
84 |'enernueckuii 1 bubanoreka
KOHTPOJIb PAa3BUTHS LIOK https://m.edsoo.ru/7f41
o 3368
pacTeHuid, 33638
http://school-
KUBOTHBIX 1 collection.edu.ru/).
yeJI0BEKa
85 |[U3mMeHunBOCTH 1 Bbubaunoreka
MPU3HAKOB. BuibI IIOK https://m.edsoo.ru/7f41
N3MEHYUBOCTH 3368
http://school-
collection.edu.ru/).
86 |MomudukanuonHas | 1 bubanorexa

N3MCHYNUBOCTH

ITOK https://m.edsoo.ru/7f41
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || bie paGothl | e paborer || WA
3368
http://school-
collection.edu.ru/).
87 ||Bapuanvionnsiii psa || 1 0.5 bubanoreka
1 BapuaI[OHHasI IHOK https://m.edsoo.ru/7f41
3368
KpHUBasl. 2220
Hp 5 http://school-
abopatopHa collection.edu.ru/).
pabota
«HccnenoBanme
3aKOHOMEPHOCTEN
MOTU(UKAITTOHHOK
M3MEHUYNUBOCTH.
[locTtpoeHue
BapUAIIMOHHOTO
psna u
BAPUALIMOHHOMN
KpHUBOW»
88 |['enoTunnueckas 1 bubnuoreka
W3MEHUYHUBOCTD. IIOK https://m.edsoo.ru/7f41
3368
KombOunarusHas =
http://school-
MIMCHEHMBOCTD collection.edu.ru/).
89 |MyrarnuonHas 1 0.5 bubnuoteka
H3MEHYUBOCTb. LIOK https://m.edsoo.ru/7f41
3368
IIpakTHueckas ===
p6 M http://school-
paboTa «Viyratii y collection.edu.ru/).
npo3oduisl (Ha
TOTOBBIX
MUKpOTIpenaparax)»
90 ||3akoHOMEPHOCTH 1 bubnuoreka
MYTalOHHOTO HOK https://m.edsoo.ru/7f41
3368
mnpoiecca. 2222
3p B http://school-
TTUTCHCTHKA 1 collection.edu.ru/).
SIUTEHOMUKA
91 |[eneTnka yenoBeka. || 1 0.5 bubmnoreka
[IpakTuueckas ITOK https://m.edsoo.ru/7f41
3368
abora 2P0
pC http://school-
(«-OCTABJICHHC 1 collection.edu.ru/).
aHaanu3
POIOCIOBHOMN
92 |[MeTomsl 1 bubnunoreka
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
1/ Beer|| KonrponsH || TTpaktuueck || H3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
1 0 || bie paGothl | e paborer || WA
MEIUIMHCKON [OK https://m.edsoo.ru/7f41
TCHCTUKH 3368
http://school-
collection.edu.ru/).
93 |[3nauenue 1 bubanoreka
MEITUITMHCKOU OK https://m.edsoo.ru/7f41
3368
I'CHCTUKU B —
http://school-
TpCAOTBPAIICHIH 1 collection.edu.ru/).
JIeYeHUH
FEeHETHYECKUX
3a00JIEBaHUIT
yeaoBeKa
94 ||OcHoBHEbIe moHaTus | 1 0.5 bubnuoreka
CEJIEKLIUMY. IHOK https://m.edsoo.ru/7f41
Jlaoparopuas ﬁ?t&?//school
ntp://school-
pabora «Hsysemne collection.edu.ru/).
COPTOB KYJIbTYPHBIX
pacTEeHUI U IOPOL
JOMAIITHUX
YKAUBOTHBIX)
95 |MeTtomsl 1 0.5 Bubnunoreka
CeNIeKITHOHHOM LIOK https://m.edsoo.ru/7f41
3368
a0OTEL. P
% . http://school-
aboparopHas collection.edu.ru/).
pabota «3yueHue
METOIO0B CENEKIIUN
pacTeHun»
96 (|[IocTmxeHus 1 bubnuoreka
CEJICKITUH PacTCHUIA IIOK https://m.edsoo.ru/7f41
3368
1 JKUBOTHBIX. —
m http://school-
paKthacckad collection.edu.ru/).
pabota «IIpuBuBKa
pacTeHun»
97 ||Coxpanenmue, 1 bubnmoreka
U3y4eHUe U ITOK https://m.edsoo.ru/7f41
HUCIIOIB30BaHIE %//school
[!' -
TCHETHHECKHX collection.edu.ru/).
pecypcoB
98 ||buorexnomorus kak || 1 0.5 bubnunoreka
HayKa ¥ OTpacilb HOK https://m.edsoo.ru/7f41
MIPOU3BOJICTBA. 3368
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No Tema ypoka KomnuectBo yacos Hata || DmexkTpoHHbIE TUGPOBHIC
n/ Beer|| KonrpornsH || TIpaktuueck|| 13Y1eH 00pazoBaTeNbHBIC PECYPCHI
1 0 || e pabotsl | e paGoter || M1
[TpakTuueckas http://school-
pabota «3yueHne collection.edu.ru/).
00BEKTOB
OHMOTEXHOJIOTHH
99 ||OcHoBHBIE 1 bubanoreka
HaIpaBJICHUs IOK https://m.edsoo.ru/7f41
CHHTETHYECKOU 3368
5 http://school-
nonorun collection.edu.ru/).
10 || XpomocomHas u 1 bubnuoTeka
0 |[reHHast HHXKXEHEPHSI IIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
10 |Menumuackue 1 bubnuoreka
1 ||[OmorexHOIOrHA ILHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
10 ||Pe3epBHBII YPOK. 1
2 |[ToBTOpEHME,
00001IeHHE,
CHCTEMATHU3aIIH
3HAHUU
OBIIEE 102 0 135
KOJIMYECTBO
YACOB I10
ITPOTPAMME
11 KJIACC
Ne Tema ypoxka KomuuecTBo yacos Jlata DneKTpoHHBIE U(POBHIE
n/ Beer|| Konrponsn || Tpaxriueck || #3YIeH 00pa3oBaTeNbHbIE PECYPCHI
1 0 || ble paboTsI || ne paboThl i
1 ||9BomronmonHas 1 bubnunoreka
TEOPUS q. I[apBHHa I_[OK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
2 | dBmXKyIIHe CUJIBI 1 Bbubnunoreka
JBOJOLIUY BUIOB ITOK https://m.edsoo.ru/7f41
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH 00pa3zoBaTeNbHBIC PECYPCHI
1 o || bie pabotsl || ue paborer | U1
o Y. Jlapsuny 3368
http://school-
collection.edu.ru/).

3 |[bopnba 3a 1 bubnuoTeka
CYIIIECTBOBAHME, [OK https://m.edsoo.ru/7f41
€CTECTBEHHBIN U %ﬁschool
HCKYCCTBEHHbIH collection.edu.ru/).
oToop

4 ||dopmupoBaHue 1 bubnuoTeka
CHUHTETHYECKOU IHOK https://m.edsoo.ru/7f41

3368
TEOPUH DBOJIIOIUN 2208
P B http://school-
collection.edu.ru/).

5 ||[Dtamnsr 1 bubnnoreka
3BOJIIOLIMOHHOTO LIOK https://m.edsoo.ru/7f41

3368
npoiiecca: 2200

http://school-
MHKPOIBOTIONHA 1 collection.edu.ru/).
MaKpPOA3BOJTIOIIUS

6 |[Tomymsus — 1 bubnuoteka
3JIeMEHTapHas [MOK https://m.edsoo.ru/7f41
€IUHHIIA YBOIOLIMHI 3368

http://school-
collection.edu.ru/).

7 |3axon 1 0.5 bubanoreka
TCHETHYECKOI0 IIOK https://m.edsoo.ru/7f41

3368

ABHOBECUA /LK. —_—

]jo( B a http://school-
aPHH’ ’ collection.edu.ru/).

Baitn6epra.

JlabopaTopHas

pabota

«BrIsBIEeHUE

W3MEHUYUBOCTH Y

oco0ei 0JTHOTO

BHIa»

8 |DnemeHTapHBIE 1 bubnuoreka

(bakTopsl ITOK https://m.edsoo.ru/7f41
3368
SBOJIIOIAN 2908
: http://school-
collection.edu.ru/).

9 |IDddext 1 bubnmoreka
OCHOBATEJ. IIOK https://m.edsoo.ru/7f41
Dddexr 3368

http://school-
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
n/ Beer|| Konrponsn || Tpaxriueck || #3Y4eH o0pa3zoBaTelibHbIC PECYPChI
a 0 | bie paGotsl | ue paGoOTHI i
OyTBUIOYHOTO collection.edu.ru/).
TOPJIBIIIKA
10 |[Murparuu. 1 bubnuoreka
W3o0asmmun IOK https://m.edsoo.ru/7f41
o 3368
MOTTYJISIUH: =22
http://school-
reorpagueckas, collection.edu.ru/).
Ouosornueckas
11 ||[EcTecTBeHHBII 1 bubnunoreka
oT60p — IOK https://m.edsoo.ru/7f41
o 3368
HaTPaBJISTFOIIU T ===2
http://school-
(axrop sBosmomH collection.edu.ru/).
12 |[[TonoBoii oTOOP 1 bubnuoTeka
IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
13 |[[Ipucmiocobnennoct|| 1 0.5 bubmmoreka
b OpPraHU3MOB KakK ITOK https://m.edsoo.ru/7f41
3368
pe3yJbTar 3368
http://school-
MHKPOIBOTHOLIHH. collection.edu.ru/).
JIaGoparopHas
pabota «3yueHue
apomMop(h030B 1
UAMOAIaNTalluN y
pacTeHui u
KHUBOTHBIX)»
14 |TTpumepst 1 0.5 bubnuoreka
HpI/ICHOCO6HeHI/II\/JI y HOK https://m.edsoo.ru/7f41
3368
OpPTraHU3MOB: =22
http://school-
Moponorieckue, collection.edu.ru/).
¢bu3nonoruyeckue,
OMOXUMHUYECKUE,
MOBE/ICHYECKHE.
JlaGopaTopHas
pabota
«IIpucnocobnenns
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
11eTIECO00PA3ZHOCTHY
15 |Bun, ero kputepun | 1 0.5 bubnuoreka
ITOK https://m.edsoo.ru/7f41
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
n/ Beer|| KoutpousH || [Ipaktiueck|| H3Y4eH o0pa3oBaTelibHbIE PECYPCHI
H o || bie pabotsl || ue paborer | U1

U CTPYKTYypa. 3368

JlaGoparopHas http://school-

pa6oTa collection.edu.ru/).

«CpaBHEHUE BUIOB
1o
Mopdonoruueckom
Y KPUTEPHUIO»

16 ||CtpykTypa Buga 1 bubnuoTeka
IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
17 ||[BunooGpazoBaHue 1 bubnuoreka
KaK pe3ysibTar I[HOK https://m.edsoo.ru/7f41
3368
MHKPO3BOIIOIUH ===
P B http://school-
collection.edu.ru/).
18 ||CBs13b 1 bubnnoreka
MUKPO3BOIIOIUA U HOK httpS://m.edSOO.rU/7f4l
3368
SIUAESMHOJIOTUH 2e
8 http://school-
collection.edu.ru/).
19 |[MakposBotonus. 1 bubnuoreka
[ TasreodgToIornueck HOK https://m.edsoo.ru/7f41
3368
K€ METOJIBI 2900
A http://school-
H3YHCHHIA collection.edu.ru/).
DBOJTIOIUN
20 |buoreorpaduuecku | 1 bubnuoreka
€ METO/IbI U3yUCHHUSI LIOK https://m.edsoo.ru/7f41
3368
DBOJTIOIUN 335008
B http://school-
collection.edu.ru/).
21 |[Ombpuonormuecku || 1 bubnuoreka
€ U CPAaBHUTEJIBHO- HOK https://m.edsoo.rU/7f41
3368
Mopdonorudeckue —
http://school-
METOJIbT 3YHCHUA collection.edu.ru/).
SBOJIOUU
22 |MonekynspHO- 1 bubnuoreka
TeHETUYECKHE, HOK https://m.edsoo.ru/7f41

OMOXMMHUYECKHE U
MaTEMaTHYECKHUE
METO/bI U3yUCHUS
DBOJTIOIUHN

3368

http://school-
collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH 00pa3zoBaTeNbHBIC PECYPCHI
1 o || bie pabotsl || ue paborer | U1

23 ||O0mue 1 Bubnuoreka
3aKOHOMEPHOCTH ITOK https://m.edsoo.ru/7f41

3368
SBOJIIOLIUA 2990
t http://school-
collection.edu.ru/).

24 ||AnanTuBHas 1 bubanoreka
paguaIus. IHOK https://m.edsoo.ru/7f41

3368
HepaBnomepHnocThb S

http://school-
TCMIIOB IBOJIOTHH collection.edu.ru/).

25 |Hayunsbie runoressr|| 1 bubnuoreka
MIPOUCXOKIACHUS IHOK https://m.edsoo.ru/7f41
JKU3HU Ha 3eMiie 3368

http://school-
collection.edu.ru/).

26 ||[lonaydHnsie 1 bubnuoreka
MIPEICTABICHHUS O LIOK https://m.edsoo.ru/7f41

3368
3apOXKICHUHU KA3ZHU S
PO http://school-
collection.edu.ru/).

27 ||OcHOBHBIE ATAIIbI 1 bubanoreka

HEOPTraHHYECKOM LHOK https://m.edsoo.ru/7f41
3368
DBOJIOLUU 2900
. http://school-
collection.edu.ru/).

28 |C'umoressl 1 bubanoreka

3apOXKICHUS KUZHU IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

29 |Ucropus 3emin u 1 0.5 bubnuoreka
METOBI €8 LOK https://m.edsoo.ru/7f41

3368
W3Y4YCHHUS. 2298
http://school-
JlaGoparopHas collection.edu.ru/).
pabota «3ydyenue
U OIACaHUE
HUCKOITAEMBIX
OCTaTKOB JIPEBHUX
OpPTaHHU3MOB)
30 |[HayanbHble dTAITB 1 bubanorexa
OpraHUYeCcKOi ITOK https://m.edsoo.ru/7f41
3368
JBOJOLUHU 2900
i http://school-
collection.edu.ru/).
31 |[DBosronus 1 Bubnuoreka
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
n/ Beer|| Konrponsn || Tpaxriueck || #3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
H 0 || ble paboTsI || ne paboThI s
3YKApHUOT [OK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
32 [|OCHOBHBIE dTAIIBI 1 0.5 Bubnuoreka
3BOJIIOLUHA IOK https://m.edsoo.ru/7f41
3368
ACTUTEINBLHOTIO 2900
P http://school-
MHpa. collection.edu.ru/).
[IpakTuueckas
pabota «M3yueHue
oco0eHHOCTER
CTPOCHHMS PACTCHHIMA
PasHBIX OT/ICIIOBY
33 ||OcHOBHBIE 3TAbI 1 bubanoreka
3BOJIIOLIUA IHOK https://m.edsoo.ru/7f41
3368
JKMBOTHOTO MHUDA ==
P http://school-
collection.edu.ru/).
34 |DBosronus 1 0.5 Bubnunoreka
SKUBOTHBIX. LIOK https://m.edsoo.ru/7f41
3368
[IpakTnueckas 2208
http://school-
padora «lsyuenue collection.edu.ru/).
oco0eHHOCTEN
CTPOCHUS
IMO3BOHOYHBIX
JKUBOTHBIX)
35 ||Pa3Butue xu3au Ha|| 1 bubGaunoreka
3emJie 1Mo spaM U ITOK https://m.edsoo.ru/7f41
3368
nepuoIaM 2000
PHOA http://school-
collection.edu.ru/).
36 |[MaccoBsble 1 Buobnmoreka
BBIMHUPaHHS — [TOK https://m.edsoo.ru/7f41
JIKOJIOTUYECKHE %//school
KPH3HCBI POLIIOTO collection.edu.ru/).
37 ||CoBpeMeHHBII 1 bubnuoreka
JKOJIOTUYECKUI IHOK https://m.edsoo.ru/7f41
3368
KPH3HC, €ro 2ee
http://school-
ocobernocTH collection.edu.ru/).
38 ||CoBpemenHas 1 bubnmoreka
cUCTEMA HOK https://m.edsoo.ru/7f41

3368
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Ne Tema ypoka KomnuectBo yacos Jara DNeKTpOHHBIE U(PPOBHIC
n/ Beer|| Konrponsn || Tpaxriueck || #3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
H 0 || ble paboTsI || ne paboThI s
OpPraHUuYecKOro http://school-
IIPOIILIOr0 collection.edu.ru/).
39 [|OcHoOBHBIE 1 Bubnuoreka
CHCTeMaTHUYeCKue IOK https://m.edsoo.ru/7f41
3368
TPVIIIBI 2900
Py http://school-
OPTaHH13MOB collection.edu.ru/).
40 ||AaTpormonorust — 1 bubnuoreka
HayKa O 4eJIOBEKE HOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
41 ||Pa3Burue 1 bubanoreka
HpeHCTaBHeHI/Iﬁ 0 L[OK https://m.edsoo.ru/7f41
3368
IIPOUCXOKIECHUN 2900
P A http://school-
HeJloseka collection.edu.ru/).
42 |[Mecto uenoBeka B 1 0.5 Bubnunoreka
CHUCTEME LIOK https://m.edsoo.ru/7f41
3368
OPraHuYeCcKoro 2900
P http://school-
Mipa. collection.edu.ru/).
JlaGopaTopHas
pabota «3ydyenue
oco0eHHOCTEN
CTPOCHHMSI CKelleTa
YeJIOBEKA,
CBS3aHHBIX C
MPSIMOXOXKICHHEM)
43 || IBMXKyIIHE CHITBI 1 bubnuoteka
aHTpOTIOTeHE3a ITOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
44 ||CooTHol1LIEHHE 1 Bbubaunoreka
OHOJIOTMYECKUX U IIOK https://m.edsoo.ru/7f41
3368
COLIMAIBHBIX 2992
o B http://school-
aKTOpOB B collection.edu.ru/).
aHTPOTIOTEHE3e
45 ||OcHOBHBIE CTAIUNA 1 Bbubaunoreka

AHTPOIIOTCHE3a

IIOK https://m.edsoo.ru/7f41
3368

http://school-
collection.edu.ru/).



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4

No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH 00pa3zoBaTeNbHBIC PECYPCHI
H 0 || ble paboTsI || ne paboThI s

46 |[Taneoreneruka u 1 Bubnuoreka
rajaeoreHoMM1Ka OK https://m.edsoo.ru/7f41

3368
http://school-
collection.edu.ru/).

47 ||9Bosronus 1 bubanoreka
COBPEMEHHOIO HOK https://m.edsoo.ru/7f41
yeJ0BeKa —3365_;

http://school-
collection.edu.ru/).

48 |YenoBeueckue 1 0.5 bubanoreka
packl. LIOK https://m.edsoo.ru/7f41
[IpakTnueckas —ﬁ?t&? Jischool
pabora «Hsysemne collection.edu.ru/).
SKOJIOTUYECKUX
aganTanui
yeJI0BeKay

49 |MexmucuummuHap || 1 bubnuoteka
HBIE METOJIBI HOK https://m.edsoo.ru/7f41

3368
AHTPOIIOJIOTHHA S
P http://school-
collection.edu.ru/).

50 ||3apoxnenue u 1 bubnuoreka

Pa3BUTHE DKOJIOTUU HOK https://m.edsoo.ru/7f41
3368
httg://s_chool-
collection.edu.ru/).

51 |Metoap! skosoruu. || 1 0.5 bubnuoreka
JlabopaTopHas LOK https://m.edsoo.ru/7f41

3368
abora «V3yyeHnue 2200
P Y http://school-
METOZIOB collection.edu.ru/).
DKOJIOTHYECKUX
HUCCIIeJOBaHUM)Y
52 ||3Hauenue 1 Bbubaunoreka
HKOJIOTMYECKUX IIOK https://m.edsoo.ru/7f41
o 3368
3HAHUU I 202
8 http://school-
Hejloseka collection.edu.ru/).

53 ||[9xomornueckue 1 Bbubaunoreka

(I)aKTOpLI IIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

54 ||A6noTnueckue 1 0.5 bubanorexa
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH 00pa3zoBaTeNbHBIC PECYPCHI
H o || bie pabotsl || ue paborer | U1
¢daktopbl. CBET Kak [OK https://m.edsoo.ru/7f41
SKOJIOTHYECKUI 3368
tbaxtop. httg://s_chool-
collection.edu.ru/).
JlaGopaTopHas
pabota
«BoisiBIICHHE
MIPUCIIOCOOICHU I
OpPTraHU3MOB K
BIIMSIHUIO CBETa»
55 ||AOuoTnueckue 1 05 bubnuoreka
(axTopsl. IIOK https://m.edsoo.ru/7f41
3368
Temneparypa IfaK htto://school-
OROJOTHACCKHH collection.edu.ru/).
dakrop.
JlaGopaTopHas
paborta
«BrIsBIIEeHHE
MIPUCIIOCOOICHU I
OpPTraHU3MOB K
BIIUSTHHIO
TEMIIEPATYPBI»
56 ||AOnoTHyecKue 1 0.5 bubnuoTeka
(hakTopsI. [TOK https://m.edsoo.ru/7f41
3368
BrnaxxnocTs Ka£< M
ROJOTHACCKHH collection.edu.ru/).
¢axrop.
JIaGoparopHas
pabota
«AHaTOMHYECKHUE
0COOEHHOCTH
pacTeHU! U3
pa3HbBIX MECT
oOuTaHUS
57 ||Cpenpl obutanms 1 bubanorexa
OpPraHUu3MOB [TOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
58 |[bromoruyeckue 1 bubnuoreka
PUTMBI HOK https://m.edsoo.ru/7f41

3368
http://school-
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH 00pa3zoBaTeNbHBIC PECYPCHI
H 0 || ble paboTsI || ne paboThI s
[ [ | [ | collection.edu.ru/). |
59 |PKu3nenHsblie 1 Bbubauoreka
(bopMBI OPraHU3MOB LOK https://m.edsoo.ru/7f41
3368
httg://s_chool-
collection.edu.ru/).
60 || buotnueckue 1 bubanoreka
(bakTopsI ITOK https://m.edsoo.ru/7f41
3368
httg://s_chool-
collection.edu.ru/).
61 ||3HaueHue 1 buobmmoreka
OHOTHYECKIX LIOK https://m.edsoo.ru/7f41
B3aWMOJIEUCTBUM 3368
http://school-
A collection.edu.ru/).
CYILIECTBOBAHHUS
OpraHU3MOB B
cpene oouTaHus
62 ||[Dkosornueckue 1 bubanoreka
XapaKTEPUCTHKH IIOK https://m.edsoo.ru/7f41
3368
MOITYJISALAN S0
i http://school-
collection.edu.ru/).
63 ||OcHOBHBIE 1 bubGaunoreka
[IOKA3aTeIH IHOK https://m.edsoo.ru/7f41
3368
HOHy.]'I?IHI/II/II P
http://school-
HHCJICHHOCT®, collection.edu.ru/).
IUIOTHOCTD,
BO3pacTHas U
MOJIOBAsi CTPYKTypa
64 ||OcHOBHBIE 1 buobmmoreka
[okazaTen LOK https://m.edsoo.ru/7f41
3368
MOMYJISIIH: 2P0
http://school-
POKAACMOCTD, collection.edu.ru/).
MPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTIpaLAn
65 ||Dkoornueckas 1 Bbubaunoreka
CTPYKTYpa IIOK https://m.edsoo.ru/7f41
3368
ITIOIIVJIAIINU e
Y http://school-
collection.edu.ru/).
66 ||/lnHamrka 1 bubnmmoreka
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
n/ Beer|| Konrponsn || Tpaxriueck || #3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
H 0 || ble paboTsI || ne paboThI s
MOIYJISIUUH U €€ [OK https://m.edsoo.ru/7f41
peryJsnus 3368
http://school-
collection.edu.ru/).
67 |Kpussie pocta 1 bubnuoreka
YHUCIICHHOCTH IOK https://m.edsoo.ru/7f41
3368
ITIOIIYJIAILINHA. T
K Y http://school-
PHBBIC collection.edu.ru/).
BBDKUBAHUS
68 ||[Dxosornyeckas 1 0.5 Bubnunoreka
HUIIIA BUJIA. LIOK https://m.edsoo.ru/7f41
3368
JlaGopaTopHas S
p patop http://school-
pabota collection.edu.ru/).
«IIpucnocobnenus
CEMSIH PACTCHHH K
pacceeHuIo
69 | Bun xak cucrema 1 bubanoreka
OIS T IIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
70 ||[3akoHOMEpHOCTH 1 bubnmoreka
MOBEIEHUS U LOK https://m.edsoo.ru/7f41
o 3368
MUIpallnun PE—
patt http://school-
KUBOTHBIX collection.edu.ru/).
71 ||Coobi1ttecTBO 1 bubnunoreka
OpPraHu3MOB — HOK https://m.edsoo.ru/7f41
3368
OHOIIEHO3 290
B http://school-
collection.edu.ru/).
72 |9kocucrema Kak 1 bubanoreka
OTKpBITasi CHCTEMA ITOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
73 |[Kpyrosopot 1 bubnuoreka
BEIIECTB U MOTOK IHOK https://m.edsoo.ru/7f41
3368
SHEPTUU B 25066
http://school-
JKocucteme collection.edu.ru/).
74 ||OcHOBHBIE 1 Bbubaunoreka
mokazaTen ITOK https://m.edsoo.ru/7f41

OKOCHUCTEMbI

3368
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| Konrponsn || Tpaxriueck || #3Y4eH 00pa3oBaTeNIbHbBIC PECYPCHI
H o || bie pabotsl || ue paborer | U1
httg://s_chool-
collection.edu.ru/).

75 ||9konornueckue 1 bubanoreka

THPAMHU/IBI ITOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

76 |3menenus 1 bubnuoreka
COO0IIECTB — IOK https://m.edsoo.ru/7f41

3368
CYKIIECCHU 2998
T httg://s_chool-
collection.edu.ru/).

77 |[Ipuponnbie 1 bubnuoTeka
3KOCUCTEMBI. IHOK https://m.edsoo.ru/7f41
DKOCHUCTEMBI 03€p U %ﬁschool
per ?KOCHCTeMH collection.edu.ru/).

MOpEi ¥ OKCaHOB

78 |[Ipuponnbie 1 bubnuoteka
3KOCUCTEMBI. IHOK https://m.edsoo.ru/7f41
OKOCUCTEMBI —ﬁ?t&?//school
TyHAP 2 TICCOoB, collection.edu.ru/).

CTCIICHU, HYCTI)IHI)

79 ||AHTpOTIOTEHHBIE 1 bubnuoreka

YKOCHUCTEMBI LIOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).

80 ||YpboakocHucTeMBI. 1 0.5 bubnmoreka
[TpakTuyeckas [TOK https://m.edsoo.ru/7f41

3368
a0ota «/3yuecHue DO
P Y http://school-
1 onmcarme collection.edu.ru/).
ypOOIKOCHUCTEMBI»

81 |[3akoHOMEpHOCTH 1 bubnuoreka
(dhopMupoBaHUS LIOK https://m.edsoo.ru/7f41
OCHOBHL ﬁftepgllschool
B3aUMOCHCTBIH collection.edu.ru/).
OpPraHU3MOB B
9KOCHCTEMAX

82 ||MexaHn3MBI 1 bubnnoreka
BO3JIEHCTBUSA IHOK https://m.edsoo.ru/7f41
3arpsi3HEHUI 3368

Pa3HBIX THUIIOB Ha

http://school-
collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH o0pa3oBaTelibHbIE PECYPCHI
H o || bie pabotsl || ue paborer | U1

CyOOpraHu3MEeHHOM

, OPTaHU3MEHHOM,

MOMyJsINUOHHOM 1

3KOCUCTEMHOM
YPOBHSX
83 ||buocdepa — 1 bubnmoreka
oOIerianeTapHas IOK https://m.edsoo.ru/7f41
00oJI0uKa 3eMiin 3368
http://school-
collection.edu.ru/).
84 (|Yuenue B. 1. 1 bubnuoreka
Bepnaackoro o IHOK https://m.edsoo.ru/7f41
3368
ouochepe 2=
Hocep http://school-
collection.edu.ru/).
85 ||3axorHOMepHOCTH 1 bubnmoreka
CYIIIECTBOBAHUS LIOK https://m.edsoo.ru/7f41
3368
ouoche 2P0
HoChepE http://school-
collection.edu.ru/).
86 ||KpyroBopoTsl 1 bubnuoTeka
BEIIECTB U IHOK https://m.edsoo.ru/7f41
OHOTreOXUMHUUYECKHUE 3368
http://school-
HHITBE collection.edu.ru/).
87 ||3oHansHOCTH 1 bubanoreka
onocdepsl. LIOK https://m.edsoo.ru/7f41
OCHOBHBIE OMOMBI 3368
http://school-
eyt collection.edu.ru/).
88 ||[YcroitunBoCcTh 1 bubanoreka
ouochepsl [TOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
89 [|[Dkosornueckue 1 Bbubaunoreka
KPHU3UCHI M UX HOK https://m.edsoo.ru/7f41
3368
IPUYUHBI 2000
P http://school-
collection.edu.ru/).
90 |[Bo3neiicTBue 1 Bubnunoreka

9eoBeKa Ha
ounochepy

IIOK https://m.edsoo.ru/7f41
3368

http://school-
collection.edu.ru/).
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No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE U(PPOBHIC
1/ Beer|| KontponsH | [paxTuueck || 13Y41eH o0pa3oBaTelibHbIE PECYPCHI
a 0 | bie paGotsl | ue paGoOTHI i
91 ||AHTpOTIOreHHOE 1 bubnuoreka
BO3JICHCTBHE HA LOK https://m.edsoo.ru/7f41
paCTUTEIbHBIN U % 1ischool
o ntp://school-
PRUBOTHBI MHD collection.edu.ru/),
92 ||Oxpana mpupoIbI 1 bubnuoTeka
IHOK https://m.edsoo.ru/7f41
3368
http://school-
collection.edu.ru/).
93 ||OcHOBHBIE 1 bubnuoTeka
TIPUHIIUIIE] IIOK https://m.edsoo.ru/7f41
YCTOMYHUBOTO % //school-
PA3BHTHA collection.edu.ru/).
YeJIOBEUECTBA U
MIPUPOJIBI
94 ||ParmoHalibHOE 1 bubnmmoreka
IPUPOIONONL30BAH ITOK https://m.edsoo.ru/7f41
3368
Snoonmccroro htp:school
collection.edu.ru/).
pasHOOOpa3us
3emiu
95 ||O60061meHue mo 1
TEME
«MuUKpOdBOITIOLIUS
U €€ pe3yJIbTaThD)
96 ||O60061meHue mo 1
TEME
«Makpo3BoJronus
U €€ pe3yJIbTaThD)
97 ||O6006mmenue mo 1
TeMe
«ITpoucxoxaenne
" pa3BUTHC )XKU3HU
Ha 3emiie»
98 ||06006meHue 110 1
TeMe
«ITpoucxoxaenne
YelnoBeKa —
aHTPOTIOTEHE3)
99 ||O6006menue mo 1
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Tema ypoka

KomnuectBo yacos

Bcer

KonTposibH
bIe PabOTHI

IIpakTHueck
ue paboThl

Jara
U3y4yeH
us

DNeKTpOHHBIE U(PPOBHIC
o0pa3zoBaTelibHbIC PECYPChI

TeEME «DKOJIOTHUS —
Hayka o
B3aMMOOTHOIIICHUS
X OPTaHU3MOBY»

10

O0o01enue o
Teme «OpraHusmbl
U cpesia OOUTAHUS»

10

O06o00611eHE 10
TeMe « DKOJIOTHS
BHUIOB U

MO JISILININ

10

O06001enue no
teme «buochepa —
riaodannHas
SKOCHCTEMA)

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

7.5

YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOTI'O NPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6mioB A.M. u apyrue;

nox penakuueit [Taceunuka B.B., Akiimoneproe o0miectBo «M31aTenbcTBO

«IIpocsemenne»
* buonorwus, 11 xknacc/ [Naceunuk B.B., Kamenckuit A.A., PyomioB A.M. u

npyrue; noa penakuuei [aceunuka B.B., AkuunonepHoe o01iecTBo

«M3narenscTBO «lIpocBemenne»
METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
buonorus. 10 knace : yaeOHUK A71s1 00111€00pa30BaTEeIbHBIX YUPEKACHUH :

yryonéHnbiil yposeHs / [B.B. [laceunuk u np.] ; mox pen. B.B. [laceunnka. — 2-¢
u3z. — M. : [Ipocsemenue, 2020. — 336 c. : ui. — (Jluaus xu3un).

buonorus. 11 kmacc : yaeOHHK 1151 00111€00pa30BaTENBHBIX YUPEKACHHUH :

yrryOonénnsiit yposeHs / [B.B. [laceunuk u np.] ; mox pen. B.B. [Taceunnka. — 2-¢

u3n. — M. : [IpocBemenue, 2020. — 320 c. : uin. — (JIuaus xu3HM).
buonorus. [Toypounsie pazpabotku. 10-11 kmaccel : yueGHOE TOcOOHe [T

00111e00pa30BaTENbHBIX YUPEXKICHHH : yriryOnéHnslid yposens / B.B. Ilaceunuk,
['.I'. IBenoB, T.M. Edumosa ; nox pen. B.B. [Taceunuxka. — M. : [Ipocserienue,
2017. - 267 c. — (JIunus KU3HN).
buonorus. Paboune nporpammsl. [IpenmerHas nunust yueOHUKoOB «JInHUS

*ku3HUY. 10-11 Kmaccsl : yueOHOE mocooue it 001e00pa3oBaTEIbHBIX




yupexaeHui : yrnmyonéunsiii yposens / B.B. Ilaceunuxk, I'.I'. IlIBenios, T.M.
Edumona ; mox pen. B.B. [laceunuka. — M. : [Ipocemenue, 2017. — 202 c. : ui.
LINDPOBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPChI CETU
WHTEPHET

NMHTEPHET-pecypchl

* «Enunas komneknus LHudposeix ObpazoBarenbHbx Pecypcosy» (Habop
nndpoBbIX pecypcoB k yueOnukam aunun [Tonomapesoii U.H.) (http://schoolcollection.edu.ru/),
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (110 Conuny).
* www.bio.lseptember.ru— razera «buonorus» -npunoxxeHue K «1 ceHTIOps».

* http://bio.1september.ru/urok/ - Matepuansl Kk ypoxy. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3J/IaH CaiT, ObLIN OIMyOIMKOBaHBI B Ta3eTe "buonorus". ABTopamu
caifta npoenana OosnpIras paboTa Mo CUCTEMATU3HPOBAHUIO Ta3€THBIX CTAaTEH C
y4ETOM IIKOJIBHON yueOHOM mporpamMmsl 1o npeaMety "buonorus".

* www.bio.nature.ru — Hay4Hble HOBOCTH OUOJIOTHH.

* www.edios.ru — Di1oc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUSI.

» www.km.ru/education - yue6HbIe MaTepuaibl U clioBapu Ha caiite « Kupuint u
Medoamii».

* http://ebio.ru/ - DnekTpoHHbIN yueOHUK «bronorus». ComaepKuT Bce pa3aeis
Ouonoruu: 60TaHUKY, 300JI0THIO, AaHATOMHIO U (PU3UOJIOTHIO YEIOBEKA, OCHOBBI
IUTOJIOTUN ¥ TEHETUKH, SBOJIIOLIMOHHYIO TEOPHIO B SKOJIOTHIO. MOXKeT OBITh
PEKOMEH/IOBAH YYaIIUMCS JIJIsl CAMOCTOSITEIIbHON paOOTHI.

* http://www.drofa.ru — Karanor uznarenscrsa «JIpoday.

» www.bionet.nsc.ru — MTHCTUTYT IIUTOJIOTUU ¥ TCHETUKHU.

* CBoOO/Hast 00O1IEIOCTYHAS MYJIbTUSA3bIYHAS YHUBEPCAIbHAS MHTEPHETAIHIIUKIIONEANS,
peanu3oBaHHas Ha NpUHIMNAX Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTh TBOPUECKUX yUUTEIICH.

* http://www.medicherb.ru/ - nekapcTBeHHbIE pacTEHHUSI.

* http://lekrast.ru/ - 1ekapcTBEHHBIE pACTEHUS.

* http://www.flowers.bitrix.ru/catalog/default.asp? - kmaccudukaTop pacTeHui.
* http://www.floralworld.ru/ - mup pacteHmuii.

* http://homeflowers.ru/ - KOMHaTHbIE pacTEeHUsI.

* http://www .floranimal.ru/index.php - FLORANIMAL - pactenus u >kUBOTHBIE.
* http://gribe.ru/ - rpuoOHI.

* http://plant.geoman.ru/ - >KM3Hb pacTEHUH.

* http://www.plantarium.ru/ - onpeeIuTeNh paCTCHUM.

* http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens
pacTeHuil.

* http://biolka.narod.ru/botan.html - 6oTanuka.

* http:///cgi-bin/index.pl?idr=704 — Bogopocu.

* http://biouroki.ru/ - ypoku OHOIOTHH.

* http://iplants.ru/ - koMHaTHBIC pacTeHHUS.

* http:///cgi-bin/index.pl?idr=709 — nanopoTHUKH.

* http://www.flower-design.ru/ - 3enéupie uaeu uis oma.

« http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -
JIAIIAHHUKH.



* http://gimn6.ru/sites/kids/belkina/index.htm - 6oranuxa. TpaBebl.

* http://www.megabook.ru/Rubricator.asp?RNode=3851 - nBeTkoBbIe pacTeHUsI.
* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenus Kpacnoii
Knuru.

* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxu.

* http://medgrasses.ru/ - SHITUKIOTIENSI JIEKAPCTBEHHBIX PACTCHHIA.

* http://bio.1september.ru/ - aneKTpoHHAs BepcHs )XypHana buomorus.

* http://tea.volny.edu/index.php - gaii.

* www.bionet.nsc.ru — MTHCTUTYT IIUTOJIOTUU ¥ TCHETUKHU.

» CBoOogHast 001IEIOCTYTHAS MYJIBTUS3BIYHAS YHUBEPCAIbHAS HHTEPHETAIHIUKIIONI NS,
peanu3oBaHHas Ha npuHIMIax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTb TBOPYECKUX YUUTEIICH.

* WWW.ZZru.cOM — 3a1o0BEIHBIC 30HbBI

* http://bird.geoman.ru/ - [ITumes.

* http://invertebrates.geoman.ru/ - Hacekompie.

* http://animal.geoman.ru/ - )KuBoTtHsIe.

* http://fish.geoman.ru/ - Pb10sb1.

* http://www.gbmt.ru/ - ['ocynapcrBennsiii buonornueckuii myseit um. K. A.
TumupsizeBa. Bupryanbubie skckypcun: JKUBOTHBIE B MU(ax U JIeTeH/1axX,
J’KuBotnsle-cTpoutenu, 3abota o motoMmcTBe, OnacHbie KuBOTHBIE. [l poBbie
Konvu (hOHJIAa My3esl MOTYT OBITh UCIIOJIb30BAaHbI B KAUECTBE MIUTIOCTPALINI HA
YpOKax U pEKOMEHIOBaHBI JJIsi CAMOCTOSTEILHON paOOThI IPU U3YUYCHHH MHUPa
JKHUBOTHBIX.

* http://www.moscowzoo.ru/ - MOCKOBCKHI1 300I1apK.

* http://www.paleo.ru/museum/ - [TaneoHTonornueckuit My3eu.

* http://zmmu.msu.ru/ - 3oonorndyeckuii My3eir MOCKOBCKOTO yHUBEpPCUTETA.

* http://iceage.ru/ - Mys3eii-tearp «Hai 1e JHUKOBBIN TIEPHOTY.

» www.zooclub.by — noprtan o JoManIHUX KUBOTHBIX.



