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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOoMy mpeamety "buonorus" (mamee - OWoJoOrvs) Ha YpPOBHE
cpenHero odmiero oopazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Neo
273-®3 «0O6 obpazoBannun B Poccuiickoit @Denepanuny, DPIrOC COO, Konuenmuu
npenojiaBaHust y4eOHoro mnpeamera «bHOJOTHS» W OCHOBHBIX IOJIOKEHUH (enepaabHOi
paboueii MporpaMMbl BOCTIUTAHUSI.

VY4eOHnbiii npenmer «buonorusi» yriyonénHoro ypoBHs wusydeHus (10—11 xmaccsr)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIONIMX 33]a4, CBA3AHHBIX C MpOoQopUEHTALHUEH
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JaCTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy mipenmety "buosnorus" gaér npeacraBieHue o Ied U 3a7adax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OIIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacnpenesenre o KiaccaM, peKOMEHYeT MOCIeA0BaTeIbHOCTh U3yUeHHs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3pACTHBIX O0COOEHHOCTEH oOydarommxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3yuye€HHEeM OHMOJIOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXkarolled npupoiHoil cpene. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebublil peamer «buoJorus» Ha ypoBHE cpelHero oOmiero oopa3oBaHUs 3aBepIIaeT
Ouonoruuyeckoe 00Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHUE U YIriayOsieHne 3HaHUN
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OumoJorum,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3ydenue yueOHoro npeamera «buonorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO HA
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMM, MOJYYEHHBIX MPU HM3YYEHHHM OO0YYarOUMMMCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIUPEHbl U yrIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me 4YeIoBeKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPUKIATHOTO M TMOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYEHHBIMU O0yUYaIOIUMUCS IPU U3y4YeHUH (HUBUKH, XUMUH,
reorpauu 1 MaTEMaTHKH.



Crpykrypa mporpammbl mo ydeOHomy mpenmery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHHUio Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS )KUBBIX CHCTEM PAa3HOTIO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emiie, COXpaHEHHUs OHOJOTrMYecKOro pazHooOpaszus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00eCEYUTh OCBOEHUE OOYYarOIIUMUCS
OMOJIOTUYECKUX TEOpHid M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBHI, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOTUU, MPUKIAJAHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepuaia B COACPXKaHUH MPOrPAMMBI IO
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha yriayOiI€HHOM ypOBHE — OBIIAJICHHE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allMM JKUBBIX CHCTEM
pa3HOro paHra v NpuOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHHH UHTEpeca
K omnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

JlocTrkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0n€HHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbl OWOJIOTMYECKHMX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa;, O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMONOTHYECKHX cHCTeM (KIIETKa, OpraHu3M, MOMYISIus, BU/,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOy4arommMxcsi C  METOJaMH  TIO3HAaHUS  JKUBOH  TPUPOIBL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMONIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEIIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKOMN
OMoNOTMH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAAMHU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

OBJIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CAMOCTOSITEIIbHO HAXOJAWTh, aHAJIH3UPOBATh H
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TTOIb30BAThC OMOJIOrMYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTHM H  COIHMAIIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH IMOCIEIACTBHS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHMMA, TIPAaBIJIa TIOBEJACHUS B MIPUPOJE U OOECreUeHUs
0€30MacHOCTH COOCTBEHHOH JKM3HENEATEITHbHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOT€HHOT'O XapaKTepa; XapaKTepHU30BaTb COBPEMEHHbIE HayudHbl€ OTKpPBITHS B 00IacTu
OMOJIOTHH;

pa3BUTHE Y 00YYArOMIMXCS UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro MCCIeIOBaHusl, MPOBEICHUs



HKCIEPUMEHTAIBHBIX HUCCIEJIOBAaHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OHOJOrn4YeCcKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYUYaAIOMIMXCS LIEHHOCTHOTO OTHOUICHHUS K KMBOM NMPHUPOJE B LEJIOM H K
OTIEeNbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTUUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodperenue 00yJaromuMucs KOMIIETEHTHOCTH B paloHaIbHOM
PUPOIONOIL30BaHUU (COOIOICHHE TTPABUI TIOBEICHUS B IIPUPOJIE, OXPAHbI BHJIOB, SKOCHCTEM,
Ouocdeprl), COXpaHEHWH COOCTBEHHOTO 3I0POBbS U 3/I0pPOBbS OKPYXKAIOIUX JFOJAEH
(cobmroneHus Mep POPUITAKTUKHI 3a0071eBaHUH, obecrieueHue 0€301acHOCTH
KU3HEJEATEIbHOCTH B UPE3BbIUANMHBIX CUTYalUsAX MPUPOJHOTO U TEXHOI€HHOI'O XapakTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAaHUN U YMEHHI B IOBCEHEBHON KU3HU;

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHAWBHUIYAIbHOM
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHAaTIbHOMY
CaMOOTIPEICIICHNIO, B COOTBETCTBUM C HWHAWBUAYAIBHBIMA HHTEpECAaMH M TOTPEOHOCTSIMH
pervoHa.

CBA3b C PABOYEN ITIPOIT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanu3anust BOCOUTATETbHOTO MOTEHIIMANIA YPOKOB OHMOJIOTUU (YPOUHOU AESITEeNhHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MaKCUMaJIbHO JIOMYCTUMOM  yuyeOHOW  Harpysku)
MIpeayCMaTpUBAET:

- MaKCHUMaJbHOE MCIIOJIb30BAaHHE BOCIIHUTATEIbHBIX BO3MOXKHOCTEW COJEpKAHUS YPOKOB
uist GOPMUPOBAHUSA Y OOYYAIOIIMXCS POCCUHUCKUX TPAIUIUOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX  LIEHHOCTEH, POCCHICKOrO HCTOPUYECKOTO CO3HAHHUS Ha  OCHOBE
UCTOPUYECKOIO MPOCBEIIEHHs; MOAOOpP COOTBETCTBYIOIIETO COJEpPKAHUS YPOKOB, 3aJaHMM,
BCIIOMOTaTeJIbHbIX MaTepUaioB, IPOOIEMHBIX CUTYaUi 17151 OOCYKACHMUIA;

- BKJIFOUEHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUS, UX
yUeT B ONpe/IeNIEHUH BOCIIUTATENIbHBIX 33]1a4 YPOKOB, 3aHSATHUMH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCIHUTATEILHOE BO3ACHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATENIbHBIM HJI€AJIOM, IIEJIbI0 M 3a/ladaMH BOCIIUTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3ALUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH;

- IpUBJICYEHUE BHUMAHUS 00Yy4aIOLIMXCs K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
PEeIMETOB, SBJICHUN W COOBITUN, WHULIMUPOBAHUE OOCYXIEHUH, BBICKA3bIBAHUNM CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSIM,
JIUam;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM y4yeOHOH paboOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOIIMX [O3HABATEIbHYI0 MOTHUBAIIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, JArOIINUX
BO3MOXHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAllora; TPYMIOBOW pPabOTHI,
KOTOpasi Y4UT CTPOUTH OTHOILIEHUS M JEWCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOTO MBIIUICHHUS;

- moOyxaeHne oOydJaronuxcsi coOM0IaTh HOPMBI TOBEACHUS, IMpaBUiia OOIIEHUS CO
CBEpCTHUKAMM M TIE€JarorideckUMyu pabOTHHKAMH, COOTBETCTBYIOIME YKIAAY IIKOJIBI,
YCTaHOBJICHHUE H MOJACPKKY J0OpOKeIaTeIbHON aTMochephr;

- OpraHM3alMI0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAHPOBAHHBIX OOYUYaAIOIIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTAMH, AAIOLIEr0 OOYYAIONIMMCS COLUAIBHO 3HAYMMBIM OMBIT COTPYAHUYECTBA U
B3aMHOM ITOMOIIIY;

- MHUIOUMPOBAHHME W TOJJICPKKY HCCIEIOBATEIbCKONW JEATENbHOCTH OO0YyYaroluxcs,
IJIJAHUPOBAHUE W BBINOJIHEHUE WHIUBHUIYAIBHBIX M TPYIIOBBIX IPOEKTOB BOCIHUTATEIBHON
HaIpPaBJIEHHOCTH.



Pe?)y.]'H:TaTBI C€ANHCTBaA y‘-IeGHOﬁ U BOCIIUTATEIILHOU ACATCIIbHOCTU OTPAXXCHBI B pasaciic
paboueii mporpaMmbl «JIMYHOCTHBIE PE3YJIbTAThI M3YUEHHs yueOHOro Tpeamera «buonorusy Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHUs.

MECTO YYEBHOI'O IPEJIMETA «bHOJIOT'US1» B YHEBHOM IIVIAHE
Ha ypoBHe cpennero obmero o6Opa3zoBaHusi «buonorus» spisercss 00s3aTeNbHBIM

y4eOHBIM TIPEIMETOM, KOTOPBIA BXOJUT B COCTaB MpeaIMeTHOW obnacTu «EcTecTBeHHOHAYYHBIC
[IPEAMETHD).

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 roga
KonnyecTBo yacoB B yueOHOM 11aHe Ha u3ydeHue npeameta (33-34 yaeOHbIe HEIenn)

Knacc KonnuectBo vyacos B Heneno | KonmuuecTBo 4acos B roj
10 kxmacc 3 102
11 xmacc 3 99
Bcero 201

OO0s13aTeNIbHBIM YCIIOBUEM IPU 00Y4EHMM OMOJIOTMM HA YIriyOnEHHOM YpOBHE SIBIISIETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Tawke yuactue oOyuaromuxcs B
BBIIIOJIHEHUH  TMPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMmaThka KOTOPBIX

OIPEIEIACTCA YYHUTEIEM Ha OCHOBE HUMEIOIIMXCA MAaTepUaIbHO-TEXHUYECKUX pPECYypCcoB U
MECTHBIX IIPUPOJHBIX YCIOBH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouosiorus — KoMIUIeKkcHas Hayka. Kparkast uctopust pa3BUTHsI OMOJIOTHU.
buonorunueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3nayenue OuoNOrMM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Hapeun, V. 'apeid,
I'. Mengens, B. 1. Bepuanckuii, . I1. IlaBnos, . 1. Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

TaOmuis! 1 cxembl: «CBsI3b OMOJIOTHM € IPYTUMH Haykamuy, «CucreMa OMOIOrHYecKux
HayK».

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W ILIEJIOCTHOCTb, CII0)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApakKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOUHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, n3ydaromue *uBble CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbIx cucteM. Metonpl Ononornueckoi Hayku. Habmronenue, nsmepenue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOHM M HE3aBHMCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpUunHbI MCKaXXEHUSI Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKU KHU3HH», «buHolOrMYecKHe CUCTEMBI,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOU MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydEeHUSI )KUBOU MPUPOIBD».

OGopynoBanue: 5abopaTopHoe 00OpyHOBaHME [UIi HPOBEAEHHMA  HAONIOJCHUI,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonab3oBaHUE pa3IUYHBIX METOJOB IPU M3YUYEHUU JKHUBBIX
CUCTEMN.

Tema 3. Brnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIIMOHANbHAS €IMHUIA XKUBOT0. MICTOpUsS OTKPBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OHMONOTHMH: MHKPOCKOINHUS, Xpomarorpadus,
anekTpodope3, METOJ MEUCHBIX aTroMoB, auddepeHnaibHoe eHTpUudyrupoBanue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llInelinen, P. Bupxos, K. M. bap.

TaOmuupl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIH MHUKPOCKOI», «/cTopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENAPAaThl PACTUTEIBHBIX, KUBOTHBIX H
OaKTepHaAIbHBIX KIETOK.

IIpakTuuyeckas padora «3ydyeHue METONOB KIETOUHOH Omonoruu (Xpomartorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMHUKPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUMU KIIETKH, TEIJIOPETYIIALHUH.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Mousiekynbl. IlepBuunas cTpykTypa Oenka, MenTHAHAs
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHocaxapupl, AUcaxapu/pl, OJUrocaxapuabl U noaucaxapuabl. OOmmii
IUIaH CTPOEHUS U (PU3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlumuaer.  ['mapodunbHO-ruapodoOHBIE  cBolcTBa.  Kiaccudukanus — JTUnAIOB.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunuaos. Odume
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJHK n PHK. Crpoenne HyknenHoBbIX kuciaoT. HykiaeoTuasl.
[Tpunuun xommuiementapHocTtH. IlpaBuio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonornuyeckue pynkuuu JJHK. Buasr PHK. @ynkunun PHK B kietke.

Crtpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorus: OMOXMMHUYECKUE M OMOPU3NYECKHE HUCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHATLO208.

JdemMoHcTpauuu

[optpetsr: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep,
C. IIpy3unep.

Huarpammsl: «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B  HEXKUBOM IPUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas Tabnuua XUMHYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HykiienHoBbIE KUCIOTHI», «CTpoeHue MoJeKyabl ATD».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OCITKOB C MTOMOIIBbIO KAUeCTBEHHBIX PEAKITUI».

JlabopaTopnasi padora «VccienoBaHue HyKIEMHOBBIX KUCIIOT, BBIIETIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH



Tumnbl KIeTOK: dyKapHOTHUECKass U mpokapuoruyeckas. CTpyKTYypHO-(yHKIIMOHATbHBIC
00pa3oBaHMs KIETKH.

CrpoeHre mpoKapuOTHUECKON KieTku. KierouHas creHka OakTepuii W apxew.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenue U QyHKIIMOHUPOBAHUE dyKapuoTHUecKoi kieTku. [1nazmaTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas audy3us), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

Hurommazma. [utozonb. Lutockener. JIBukeHwe HMUTOIIIa3Mbl. OpraHoubl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasenenus 6enxos 6 JIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynispHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTOK. Kiterounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWJIBI KJIETKH: MHUTOXOHIPHUHU, IIACTUIBL. [Ipoucxoodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W miacTul. llepBuuHbIe, BTOPHYHBIE M CIOXKHBIE ILIACTHIbI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICIIUX
pacTeHUN.

Hemem6pannbie opranonpl kietku CtpoeHue u pyHKIUH HeMeMOpaHHBIX OPraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxpogunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Mukpotpy6ouku. Knerounslii mentp. CTpoeHHe W JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupogsanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUmo3ze. HoepHulii mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapakTEepPUCTHKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOIA).

JdemMoHcTpauuu

IToprpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpPOCHHE KUBOTHOU
KIETKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIAPUMY, «Sapo», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOH MHMKPOCKOI, MHUKpOIpENnapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopHasi padora «l/3ydueHne cCTpoeHHs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOW MEMOpaHBI».

JlabopaTopHas padora «/ccnenoBanue mia3Moim3a U JEIIasMoin3a B PaCTUTENbHbBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne ABIKEHHUS HUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpalleHue SHEPruM B KJIeTKe

AcCCUMMIIAIIMS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumel oOMeHa BEIIecTB:
aBTOTpO(HBIE U  reTepoTpodHBIA. YyacTue KuclIopoga B OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespameHne AT® B 0OMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBHUYHBI CHHTE3 OPraHUYECKUX BELIECTB B KileTKe. POTOCUHTE3. AHOKCUceHHbll U
oKcuzeHmvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHozo yenmpa. Ponpb xmopomnactoB B mporecce (oTocuHTe3a. CBeToBas U TEMHOBasI
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIIHE
OakTepuu, Kene300aKTepuu, cepodakTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AHarpobOHble opranu3mbl. Buabl Opoxxenus. IIpoaykTel OpokeHHsI U UX HCIIOJIb30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3MbI. JTallbl YHEPreTHUYecKoro odmeHa. IloAroToBUTENbHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WIK KIETOYHOE JbIXxaHue. Poilb MUTOXOHIpUI B mpoueccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JdemMoHcTpanuu

[Moptpetsr: JIxk. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. MuTuenn, I'. A. 3aBap3uH.

Tabmuuel u cxemsl: «DOTOCUHTE3», «IDHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, 000PYA0BaHHUE AJISi IPUTOTOBJIECHUS TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHnas pabora «/I3yyeHHe KaTalUTUYECKOH aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopunas paGora «lI3yueHne (epMEHTATUBHOTO pacLIeIVICHUsI MEepOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacaeacrBenHass nHpoOpManus U peajn3anus eé B KJeTKe

Peakuuu matpuyHoro cuHresa. [IpyHIIMI KOMIUIEMEHTApPHOCTH B pPEeaKIMSIX MAaTPUYHOTO
cuHTe3a. Peanmmszamus HacienCcTBEHHOW WHGopMaIuu. ['eHeTHYeCcKHil KOJA, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnopTHeix PHK B GnocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cosepemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y IpoKapuoT U
9yKapuoT. Perymsiiusi akTMBHOCTH TE€HOB y TMpokapuoT. ['umore3a omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HekneTouHble (POpMBI JKU3HU U 00JIUTaTHBIE Mapa3uTbl. CTPOCHNE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3aboneBaHusl uelnoBeKa, JKUBOTHBIX, pacrenuil. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungpopmamuxa:  ummecpayus u  ananuz  Oonvwux  maccueoe  («bigdata»)
CMPYKMYPHBIX — Ouoiocudeckux oOanuvlx. Hanomexuwonoeuu 6 Ouonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcme.

JdemoHcTpaumuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUA.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «l'eHeTmdyeckuid kom», «Bupyce»,
«baxrepuodaru».

IMpakTnyeckas padora «Co3naHnue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounsnii nuki, ero mepwonasl u perymsmus. MaTepdaza m muto3. OcoOeHHOCTH
MPOIeCCcoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bL.

Marpuunbiii  cunte3 JHK — permkanusa.  [lpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPaUIEIbHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue xnerku — mMuto3. CTajiuu MUTO3a U INPOUCXOJAIINE B HUX Ipouecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsmus mutoTHMUecKoro mukia KieTku. IIporpammupyemasi kjieToyHas rudenp —
arornTos.

Krnerounoe a1po, XxpoMocoMbl, pyHKIIMOHAIbHAS FTeHOMUKA. Mexanuzmul nporugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «LJugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpomnpemnaparbl: «MHUTO3 B KJIeTKax KOpeIIKa
JTyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopuasi padora «HaGmoneHne MUTO3a B KIIETKaX KOHYMKA KOpEIKa JIyka (Ha
TOTOBBIX MHUKPOTIpErapaTax ).

Tema 9. CTtpoenne u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB. OIHOKJIETOYHBIE, KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHBIX OpraHn3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbBIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IPYTHe NpOoTUCTHL. KonoHuaapHbIe
OpraHU3MBlI.

B3anMocBs3b yacTeit MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHoB.
Opranusm Kak enuHoe neioe. 'omeocras.

Txanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeNnbHas, MOKPOBHAs,
MPOBOAAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHs, (YHKIMA U pacHoOIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M 4YeJIOBeKa. THUNBl JKMBOTHBIX TKAHEW: OJNUTEIHAIbHAS,
COCIMHUTEINIbHAS, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOCHUs, PYHKIHUHA M PaACTIOTIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl U CHCTEMBI
OpPraHOB )XKUBOTHBIX U 4esloBeKa. DyHKIIMU OPTaHOB U CHCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTrbl OIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>KeHHe OpraHu3MoB. JIBHXKEHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMJHOE,
JKIYTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPONHU3MbI M HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX KHBOTHBIX U Y€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

IIntanue opranuszmos. lloromenne Boabl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacteHussMH. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IHILEBAPECHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eloBeKa.

Jpixanue opraHusmoB. Jlpixanue pacteHuid. Jlpixanue >KMBOTHBIX. uddysus razos
yepe3 MoBepxHOCTh KieTku. KoskHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe u
N€royHoe JApixaHue. JIpIxaHWe DO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA. OBOJIOLHUOHHOE
YCIIOKHEHUE CTPOCHUS JIETKMX ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKa.
MexaHn3M BEHTHIIAUUY JIETKUX Yy IITHLL U MIIEKONIUTAIOMMX. Perynsanus npixanus. JpxarenbHbie
00BEMBL.

Tpancnopr BewecTB y opraHu3MoB. TpaHcnopTHbIE cHCTeMbl pacTeHuil. TpaHcnopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opraHbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusMoB. Beigenenue y pacreHunid. BelneneHue 'y  JKMBOTHBIX.
CokparutenpHble Bakyoiu. Opransl BblgeneHus. @PunbTpanus, cekpeuuss U oOpaTHoOe
BCaChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIICIUTENIBHON CHUCTEMAaMM. BpleneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u ¢pyHKIIMOHUpOBaHKE HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OGakTepuil u
LUCTHI MPOCTEUIINX. 3alMTa y MHOTOKJIETOUHBIX pacTteHui. Kyrukyna. CpeacrBa naccuBHOM u
XAMHUYECKOM 3a1uThl. ODUTOHIMBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3aliuTa
opranuzMa otT Oose3Heil. VMmyHHass cucrema uenoBeka. KieTouHbld W TyMOpajJbHBIN
UMMYHUTET. BpoxkaEHHBIN 1 TpuoOpeTEHHBIN ciennpuueckuii UIMMYHUTET. Teopus KIIOHAJIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Toneraa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMocTs W perysnsiuus y OpraHu3MoB. Pa3zapakuMocTb y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PaznpaxumocTs M peryisnus y pacTeHuil. POCTOBbIE BelecTBa M HMX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema u e€
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTxensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc um peduekropnast nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsuus ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
OHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleicTBUE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJOKPUHHOM cucteM. [ unmoTtanamo-runogusapHas cucreMa.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuuel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOJIOPOCIHY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHUE HACEKOMBIX», «TKaHU pacTeHU»,
«KopueBwie cuctembl», «Ctpoenue ctebis», «CTpoeHHE IHMCTOBOM IUIACTUHKMY», «TkaHuU



KUBOTHBIX», «Ckener 4venoBekayn, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenbHas cucrema», «HepBHas cuctemayn, «Koxa», «MplleyHas CcUCTEMay,
«BpiaenurenbHas cuctemMa», «HIOKpUHHAs cucteMayn, «CTpoeHne MbIuby, «MIMMyHUTETY,
«Kumeunononoctasie», «CxemMa NUTaHUs pacTeHu», «KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J107KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema uyenoBekay», «Peduexcy.

OO6opynoBanue: cBETOBOH MHUKPOCKOIN, MHUKPOIIPENapaTbl OJHOKIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparbl TKaHel, PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, YKUBBIC
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPETapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE s JIEMOHCTpAalUy [OYBEHHOTO W BO3AYIIHOIO NUTaHWS PACTCHUI,
pacuieruieHusl Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000OpyAOBaHUE NS
JIEMOHCTpALIMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecroyioe (BKJIIOYash BEr€TaTUBHOE) U IOJIOBOE.
Buer 6ecrnionoro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISAINS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe paszmuoxkenue. [lonoBwie kieTku, win rameTsl. Meio3. Craguu Meiiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuii cMpicia MelHo03a M IOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  paszsurue. I'ameroreHe3 y JKMBOTHBIX. IloyoBele  JKe€meE3BI.
OO0pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpPEHHE U AMOPUOHATILHOE Pa3BUTHE JKUBOTHHIX. CIOCOOBI OTUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u moodenu mopgpozenesa. Craguu sMOpuoOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuku). Jpobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIe JIMCTKH (TacTPyJIALINS).
3akiagka OpPraHoB M TKaHEW M3 3apOJbILIEBBIX JHUCTKOB. B3auMMHOE BIusSHUE 4YacTel
Pa3BUBAIOIIETOCS 3apojbla (dIMOpHOHANBHAS MHAYKIMS). 3aKkjiajka IUlaHa CTPOEHUS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButHe XUBOTHBIX. [locTamOpumonanbHblii nepuoa. [Ipsimoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3om y O€CMO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO0 M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPHl PEryisiliMMd pOCTa KUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO PAa3BUTHSL y KUBOTHBIX M 4enoBeka. Ilepnonpl OHTOreHesza 4esaoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MPOLECCHI.

PasmHoxeHne u pazButue pacteHuid. ['ametodut m cnopodut. Melio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpolecce Meio3a. [amMeroreHe3 y pacTeHUM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISALUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpaumnu



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

Tabnuisl u cxembl: «BeretatuBHOE pa3MHOKeHHUEY, « UMbl 0€CMOIOr0 pa3MHOKECHHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKEHUE »HBIIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meiio3y, «Xpomocombly, «l'amerorenesy», «CTpoeHHe SMUEKICTKH U CIEpPMaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmMoe u Hempsimoe pasBuTHe», «Pa3zBuTHE MaiCKOTO
Kyka», «Pa3zBurue capanum», «Pa3Butne IArymku», «/{BolHOE OIIOJOTBOPEHUE Y LBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJbHBIX PAacTeHUN», «KU3HEHHBIH LUKI
MOPCKOM  KamyCTbl», <OKU3HEHHBIA LMK MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBD».

Ob6opynoBanue: CBETOBOM  MHUKPOCKOII,  MHUKpPOIpenaparbl  SHWLEKIETOK U
CIepMaTo30MA0B, MOJENb «L{UKIT pa3BUTHUS JATYIIKUY.

JlaGoparopHass pabora «/3ydyeHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BblsgBieHHE NPU3HAKOB CXOACTBA 3apOJAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOMXKEHUS BBICIIMX PACTEHUI».

Tema 11. I'eneTuka — HaAyKa 0 HACJIECTBEHHOCTH U U3MEHYHUBOCTH OPTaHU3MOB

Hctopusi ctaHOBIIeHUSI W pa3BUTUSA TeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX y4Y€HBIX B pa3BUTHM TreHeTuku. Paborsr H. K.
Komnbmora, H. 1. BaBunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIJICIbHBIE
TeHBbI, albTePHATUBHBIC TPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUABI, TeHOTUN, (eHoTun. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPUAO0IOTHYECKUM, TUTOJOTUYECKHH, MONEKYIIPHO-TEHETUYECKHI.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlaGopaTopnas pa6ora «Jlpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKOH €IMHOO0Opa3us
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHus Mpu3HakoB. [luTonorudeckre 0OCHOBBI MOHOTHOPUTHOTO CKpemuBanus. [ umoresa
YUCTOTHI TAMET.

Ananu3upyromiee  ckpemmuBaHue.  [IpoMexyTouHbId ~ XapakTep  HacledOBaHUS.
PacmierieHne npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpertuili 3akoH MeHJenss — 3aKOH HE3aBUCUMOTO
HacJe0BaHMs Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHHS.

CuernnieHHoe  HacnenoBaHue mpusHakoB. PaGotrer T. Moprana. CuemnseHHoe
HACJIEIOBAHUE TE€HOB, HAPYIIEHUE CHEIUICHUS MEXAY TI'e€HaMH. XPOMOCOMHAasi Teopus
HACJIEICTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMorameTHbIi W rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanne npu3HAaKoB, CIEIUIEHHBIX C TOJIOM.

I'enotun kak uenoctHas cucrema. Ilneiorponus — MHOXKECTBEHHOE ICHCTBUE I'€HA.
MHOXeCTBEHHBIN aienu3M. B3aumonelcTBue HeauleabHbIX TIeHOB. KoOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

'enerndecknii KOHTpPOJb Pa3BUTHUS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3BHONOTHYECKUX TIPOIIECCOB, TIOBEIEHHS W KOTHUTUBHBIX (yHKIuH. ['eHeTmdeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3suT» U «XO3SIMH —



MUKpoOHnomMy. ['eHeTHuUecKre acTeKThl KOHTPOJS U M3MEHEHUS HACJIeICTBEHHOW MH(POpMAIlUHU B
MTOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuup! u cxemsl: «llepBblii U BTOpo# 3akoHbl Menzens», « Tpetuit 3akoH Mennens»,
«AHanu3upymoliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanne», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aluiean3M», «B3anmoaeicTere reHoBy.

Ob6opynoBanue: MOJENb AJIsi AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUAOB NEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMs IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIEHHOIO HACIEeA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTnueckas padora «3yuyeHue pe3yabTaTOB MOHOTMOPUIAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

IIpakTnueckas padora «/I3yueHue pe3ynbTaToB JIUTHOPUAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue renotuna u cpeabl npu popmupoBaHuu QeHoTuna. M3amMeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE NpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEJACTBEHHAsl U HACJIEICTBEHHAS.

MonudukanuonHass H3MEHUINBOCTh. Posib cpensl B GOpMUPOBAHUN MOIUGDUKAITHOHHOM
u3MeHunBoctH. Hopma peakuuu npusHaka. BapuannoHHBIH psin ¥ BapuanuoHHas kpusas (B.
HoranHncen). ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'enHoTunuueckass n3MeHYMBOCTh. (CBOWCTBA TEHOTUIHMYECKOW HM3MEHUYMBOCTH. Bujbl
FeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

Komb6uHatiBHast ©13MEHYMBOCTh. Mei03 U MOI0BOI MpoIlecC — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUYECKOI0 pa3Ho00pas3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MytarmonHasi U3MEHYUBOCTh. Buabpl MyTanuii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIEC.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYyTalUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacneictBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HACJIECTBEHHOCTb.

Onucenemurxa u NUSEHOMUKA, POlb INUSEHEMUUECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuipel u cxembl: «Bunel m3MenunBoctuy», «MoaudukanoHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: >KUBbIe M TepOapHbIE JK3EMIULSIPHl KOMHATHBIX PACTCHHH, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi paGora «lccmegoBaHue 3aKOHOMEPHOCTEH  MOIM(MDUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIlIMOHHOTO PsAZIa U BAPUAITMOHHON KPUBOM».

IIpakTunyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPETapaTax ).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHYCCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUN, MOJEKYJIsIpHO-reHeThUecKuid. COBpPEMEHHOE OIpEIEeIeHNE
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momobto [TIP-



aHanu3a. HacnencrBennsle 3a001eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3Hn ¢ HaciaeACTBEHHON MPEApacloNOKEHHOCThIO. 3HAYEHHWE MEIMIIMHCKOM TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHHM TEeHETUYECKHX 3a00JeBaHUN dYenoBeKa. MeAMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (DU3HUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKAIIIEeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuisr u cxembl: «KapuoTtun yenoBekay, «MeToabl U3yYEHHUS] TEHETHKU YEIOBEKa»,
«["enernueckue 3a001€BaHUS YCIOBEKA.

IIpakTnyeckas padora «CoCTaBI€HUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenekuusi oprann3mMon

JlomecTukanuus U cenekuus. 3apoXxIAeHUEe CeNeKUUH U aoMectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpa3usi KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mWTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3MmeHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJIEKIITIOHHOM paboTHI.

Metoapl  cenekKIMOHHOM  paboTel.  McKyccTBeHHBIH  OTOOp:  MaccoBBIi U
WHAUBUAYAIbHBIN. JTanbl KOMOMHAIIMOHHOW cenekuuu. VcmbITanue Npou3BOAUTENEH 10
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OIEHKHA (EHOTHIAa IOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CENEKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTaluud y KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOTO MaTepuaa Juis CEeIeKIUH.

[lonyuyenne mnonumuounoB. BHyTtpuBugoBas rulOpuauszanus. bIM3KOpOACTBEHHOE
CKpelBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUSI CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe U N3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHMM M UX JUKHUX
poauyel A co3aaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIO0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «L{eHTpbI IPOUCXOXKIEHUS U MHOT000pa3ust KyJIbTYpPHBIX PacTEHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACIEACTBEHHOW HW3MEHYMBOCTH», «METOIBI CeneKLIun»,
«OT1nanénnas rudpuan3anus», «Mytarenes.

JlabopaTopnasi pabora «/3ydyeHne copToB KyJlbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikcekypeust «OCHOBHBIE METOJIbI U JIOCTUKEHUSI CEJIEKIIUU PACTEHUU M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. bUOTeXHOJIOTUS U CHHTETHYECKast OMOJIOTHA



OOBEKTHI, HCIONIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaauiuoHHas OWOTEXHOJIOTUA: XJeOoleueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEHE. Mukpoouonorndeckuii cunte3. OObEKTHI
MHUKPOOHOJIOrHYEeCKUX TexHOonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOIMM M HMHCTPYMEHTOB  IIEJICHAIIPABIEHHOTO W3MEHEHUS U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIyYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas unxeHepus. MeTonbl KyiabTypbl KIETOK M TKAHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comatudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK sEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U I'€HHasl MHKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYMPOBAHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumunckue  Ouorexnosnoruu. IloctreHomuas  nudpoBas  Meaunuua.  [ILIP-
JIMarHocTUKa. MeTaOoJIOMHBIM aHanu3, FeHOLEHTPUUYECKUM aHalu3 MpoTeoMa 4YeIoBeKa JUis
OLICHKH COCTOSIHUSA €ro 370pOBbs. VCIoap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounkenepust ans pa3paboTku (PyHAAMEHTaIbHBIX OCHOB METUIIMHCKUX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONMPUHTUHIA U
ckaddonauHra Ui pelieHns 3aad NepCoOHAIN3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbI0 oOecredyeHruss KOMOMHMPOBAHHOM 3aIUTHI OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuer u cxembl: «lcnonp30BaHWE MHUKPOOPraHU3MOB B IPOMBILIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUSI».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKcKypenst «buoTexHOIOrus — BayKHEHIIasi MPOM3BOAMTEIbHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaeHue 1 pa3BuTHE IBOJTIOIHOHHBIX NIPEeACTABJICHNA B OMOJIOTHHI

OpomonronHass Teopuss Y. JlapBuHa. IIpennoceuiku BO3HUKHOBEHHs JapBUHU3MA.
Kusnb u HayuHas nesrenbHocTh Y. JlapBuHa.

JiBuwkymue cwibl sBomonuu BugoB mo Y. [lapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAs HM3MEHYUMBOCTh, OOppOa 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunretudeckord Teopun dBomormu  (CTD). HelitpanpHas Teopus
sBotonnd. COBpEeMEHHasi SBOJIONMOHHAS OWOJOTHs. 3HAYCHHE SBOJIONMOHHONW TEOPUU B
(opMHpPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpaumnu

IToprpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. JK. Cent-Unep, K. Krosbe, U.
Hapsun, C. C. YerBepukosn, U. U. [lImaneraysen, k. Xonaern, /. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi mpupos! (mo K. JlunaHeo)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u



XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 60pbObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. [lapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIUSA U €€ Pe3yJIbTaThl

[Tomynsimus Kak aJeMEHTapHas eluHULA 3BOMIOIMH. COBpPEMEHHBIE METObl OLEHKU
TEHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHohoH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TreHeThueckoro paHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOLMK. MYyYTallMOHHBIA Tpolecc.
KombOunaruBHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HeEHamnpaBlieHHbIE W3MEHEHUS
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBarens. Igdghexkm 0OymvlLiouUHO20 20pPAbIIKA.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u cieocmeus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanud. V30mamus TOMyISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrecTBeHHBII 0TOOp — HampabisIOmui (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
oTOOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBEACHMS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHUKPO3BOJIOUMU. BO3HHKHOBEHUE
npucnoco0ieHnii y opranu3zmMoB. Apomopdossl u uanoagantanuu. [IpuMepsr nprcrnocobaeHui
y opraHusmoB: Mopdonoruueckue, GU3NONIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u crpykrypa. BunoobpazoBaHue Kak pe3yibTaT MHKPO3BOJIIOLMH.
M3onsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CUMOATpUYECKOe (9PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJuTenbHOCTh SBONIOIIMOHHBIX POIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp o3BONOLMOHHON OHONOTMM B pa3pabOTKE HAY4YHBIX METOJOB COXPAaHEHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdemoncTpanuu

[optpersr: C. C. YerBepukos, D. Maiip.

Tabmuuer m cxembl: «MyTallMOHHAasE HM3MEHYMBOCTH», «llomyssiliMOHHAs CTPYKTypa
BUna», «Cxema mposBIeHUs 3akoHa Xapau—BainHOepra», «JIBHXKyIline CHIIBI DBOJIOIUN,
«DKOJIOTHYECKasT H30JALIMs MONYyJSIIMA ceBaHCKOM (dopemny», «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOUPCKOM M JTMCTBEHHUIIBI Jaypckoit», «[lomymsimoHHbIe BOJIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «naycTpuanbHbI MEJIAaHU3M, «KuBbie HCKOMAEMBbIE,
«[ToxpoBUTENBCTBEHHAsI OKpacka >XMBOTHBIX», «lIpemymnpexnaronas oKpacka >KUBOTHBIXY,
«®Du3nonoruyeckre agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTDHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadpmyeckoe BHUI00Opa3oBaHHE TpEX  BUIOB  JIAHJABIIICH,
«DKOJIOTHYECKOe BHJI000pa3oBaHMe BHJOB CHHUID, «[lomuruiouasl pactenuit», «KamycTHo-
pEeACUHBIN THOPUI.

Ob6opynoBanue: repbapum pacTeHUN, KOJJICKIIMA HACEKOMBIX, Uydesia MTHULl U 3Bepeil C
IpUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIN3KUX BUIOB, 00Pa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsiBlIeHIE N3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

JlabopaTopuasi padora «[IpucnocobneHuss OpPraHU3MOB U WX OTHOCHUTEIbHAS
11eJIECO00PA3HOCTH Y.



JlaGopaTopHas padora «CpaBHeHHE BHJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIoIHs U €€ pe3yJibTaThbl

Metoapl  u3ydeHus MakposBoimonuu. IlaneoHTonormueckue METOAbl  M3YyYEHUs
sBommonuu. [lepexonnbie popmbl U GprtoreHeTuYecKre psabl OpraHUu3MOB.

buoreorpaduyeckue meronsl u3ydeHus sBonouuu. CpaBHenue ¢(iaopsl U (ayHBI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. BUnbI-SHIEMUKH U PETUKTHI.

DOMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOJIbI U3yYSHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAIOIMUYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MoJEKyIspHO-
reHeTUYeCKue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHe METOAbl HM3YyYeHHUs  HBOJIOLHUU.
["omonorunynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIFOLIMS T€HOMOB.

OO0mue 3akoHOMepHOCTH (NIpaBWIIA) O3BOMIONUU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3BostoNUU. AantiuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHH.

JdemMoHcTpauuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabnuupl U cxeMbl: «DUIIOTeHETHYECKUH PSJT JTOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKKY, «buoreorpaduueckue
30HBI 3emun», «Jllpelid koHTHHEHTOBY», «Penmukrhl», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTUYHBIE  OpPraHbI»,
«PynumeHTsl», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI yeloBeKa M IuMIaH3e», «lyaBHbIE
HaIpaBlIeHUs IBOTOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJIOLIUNY.

OO6opynoBanue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE )KU3HU HA 3emJie

Hayunble rumores3bl NpPOMCXOKIEHHUS JKU3HM Ha 3emisie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4HBIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxosxaeHne KU3HU U acTpoOUOIOTHUSl.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosornueckas)
HBOJIONMS. XHUMHYECKass »HBOJIOLUSA. AOHOTCHHBIM CHHTE3 OpraHMYECKUX BEIIECTB U3
Heoprannueckux. Ompir C. Muinepa u I'. FOpu. OOGpa3zoBanue MOIUMEPOB U3 MOHOMEPOB.
KoanepBarnass runoreza A. WM. Omapuna, rumorte3a mnepBuyHoro OyneoHa J[x. Xomneiina,
reHerudeckas runotesa ['. Mémnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'un6epra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE IMPOTOKIIETKH.

HUcropus 3emumn u mertonbl €€ u3zydeHus. lVIckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAsE  TE€OXPOHOJOTHA.
['eoxpoHoOrMUeckas mKasa: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanpHble aTanel opraHndyeckoi 3ontonuu. [losBneHne u 3BOIIOLUS NMEPBBIX KIETOK.
Oponronust Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodumiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[Ipoucxoxaenune sykapuoT (cUMOMOTeHe3). DBOMIOIHMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IporicxoxkaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl ABONIONUU BBICIIUX pacTeHuid. OCHOBHBIE apoMOP(O3bl PACTCHUM.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pPacTeHUN UM 3aBOCBAHUE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Talbl IBOJIOLUHN KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBBIS



XKHUBOTHBIC. JKU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.
[Tpoucxoxaenue Mmiekonurawmux U ntul. [lpuHnoun kmoyeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazButne xu3Hu Ha 3emie MO 3paM M NEpuoAaM: apxeu, MpOTEepO30M, Maneo30M,
Me3030H, KaitHo301. O0IIas XapakTepUCTHKa KJIMMaTa U reoJoruaeckux mpoueccos. [losBnenue
U paclBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHs U BIHMSHHE Ha Ta30BbIi
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAHHSI — 3KOJOTMUYECKHE KpHU3UChI mponuioro. IIpuunHel u cnencrtBus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OmopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpPraHUYecKoro Mupa. IIpuHIUIBI K1acCu(pUKAIMA OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Peaun, JI. Cnaymannanu, JI. [lacrep, Y. 1. MeunukoB, A. . OnapuH, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuist u cxemsl: «Cxema onbita @. Penny», «Cxema omnbita JI. Ilactepa no usyyeHuro
camo3apoxxJeHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «OTansl HeopraHMuecKon
3BOIIOLUNY, «I'eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKOM 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DJyKapuoT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenune Bupyca», «Apomopho3bl pacTeHuit», «PuUHHOPUTB), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJIOpOCHn», «Mxm», «llamoporHukm», «l 0oceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUA KUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctueie», «llmockue depBu»,
«HeHucToHOTHEY, «PbIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituisy,
«Muekonuraronue», «Pa3BuTMe JKM3HM B apxeWckou apey», «Pa3BuTue KH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KWU3HU B TNAJNCO30MCKOM dpey», «Pa3BuThe XKU3HU B
Me3030iCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

O6opynoBanue: TepOapu pPAaCTEHUM paA3IUYHBIX OT/AENIOB, KOJUICKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIe3HBIX
MCKONIAEMBIX, MYJISKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnasa jgaGoparopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPTraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepey.

JlabopaTtopHasi paGora «lV3ydeHue W ONUCAHHWE WMCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckas padora «lI3yueHne o0cCOOEHHOCTEM CTpPOEHHUS pPACTEHUH pa3HbBIX
OTJIEJIOBY.

IlpakTuyeckasi padora «V3yuyeHne OCOOEHHOCTEH CTPOEHHUS  TO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTHH.

CraHoBIeHHE NPEACTABICHUI O MPOMCXOXKIECHUU YesloBeKa. Penuruos3Hele BO33peHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoacTBO 4enoBeKa C JKUBOTHBIMU. (CHCTEMAaTHYECKOE TOJIO)KEHHE YEJOBEKA.
CBugeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOP(OIOrHYECKHE,
sMOpuosioruyeckue, (HU3NoIoro-0MoXMMHYECKHe, MoBeAeHueckne. OTiHuYus YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxynme  cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANbHEIC.
CootHorieHre OMOJIOTHYECKUX U COIMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTauU aHTpoIoreHe3a. Panuue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JBYHOTHE IpeaKH Jiroaeu. UenoBek ymensld, IEpBble U3TOTOBIICHUs Opyaui Tpyaa. YUenosek
NPSMOXOJISAIIUMN M TEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UYenoBek reimenbOoeprckuii —
00Ul MpeoK HeaHIEPTAIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOr0. YelloBek HeaHepTaibCKU
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrnka u najaeoreHOMUKA.

DBOJIOIUS COBPEMEHHOIO 4YeloBeKa. EcTecTBeHHBI OTOOp B MOMYNALMIX YeIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pachl. Ilonstue o pace. bonbiine pacel: eBporneouHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOoBeKa II0 IulaHeTre. EnuHCTBO 4enmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOIeHHOCT,  4YeloBeKa K  pa3HbIM  YCIIOBUSM
OKpykaromiel cpensl. Biusaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOPGHOJIOTHIO U
(buU3UONOTHIO YeIoBeKa.

MexaucuurnianHapabie  MeToAbl B (U3MyYecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOINOJIOTUS M MaJCOAHTPOIOJIOTHS  YEJIOBEUYECKUX  MOMYJISALIMIA.
buoconuanpHple  HWCCIIENOBaHUSA  NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNHU
OHMOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JdemMoHcTpauuu

IToptpetsr: Y. Jlapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpr u cxembl: «MeToAbl AaHTPOMOJIOTHHY, «[OJOBHOW MO3r 4YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNeT ueloBeKa M CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOIUOHHOE [JPEBO YEIOBEKay,
«ABcTpanonureky, «HenoBek ymensiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM YeI0BEK»
«Heangepranbup», «KpomanboHIb», «IIpeakn uenoBekay, «ITambl 3BOJIOLNUN YEIOBEKAY,
«Pacbl yenoBekan.

Ob6opynoBaHue: MyJISKM OKaMEHENIOCTE!, MPeIMETOB MaTEpUaIbHOU KYJIbTYphl IPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHMYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, ¢poTtorpadun HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEIb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IPEIKOB YEIIOBEKa.

JlaGopaTtopuas padora «lI3yyeHne O0COOCHHOCTEH CTpPOEHHs CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. DJxosormss — Hayka O B3aMMOOTHOILUIECHMSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pa3BuTHEe 3Koioruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoab! skosoruu. [ToneBsle HaOMIOAEHUS. DKCIEPUMEHTBI B 3KOJIOTHU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY’Karollel Cpesbl: JOKaIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHue SKOJOTMYECKUX 3HAHMM U YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHME KaK
OCHOBAa CBS3€H 4eJIOBEUeCTBA C MNpUponod. POPMHUpPOBAHHE DKOJIOTHYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymboasar, K. @. Pynee, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmuiet U cxeMsbl: «Pazfenbl 3KoIoruny, «MeToabl IKoIoTuny, «CxemMa MOHUTOPUHTA
OKPY’KaroIlEeH Cpeabl».

JlabopaTopHasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarms
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoJIornueckux ¢pakropos. [Ipasuno munumyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAaHU3MBI.

Aobunornueckue pakTopsl. CBET KaK 3KOJOTHUECKUil GakTop. [lelicTBue pa3HbIX Y4acTKOB
COJIHEYHOT'O CIIEKTpPa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUHW M JKUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CurHaibHas poib cBeta. doronepuoausm.

Temnepatypa kak skonorudeckuil Qaxrtop. [eiicTBue TemmepaTypbl Ha OpPTraHU3MBIL.
[ToikunoTEepMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak sxonoruyeckuit Qaxrtop. IIpucnocobnenuss pacTeHU K MOAIEP>KAHUIO
BojHOTrO Oananca. Kiaccupukamusi pacTeHHd 1O OTHOIICHHWIO K Boje. [IpucmocoOiieHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, [MOYBEHHAs, INTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Iprucrocobiaenns OpraHu3MoB K KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbl. CyTOUHBIE M TOJIMYHBIC
putMblL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHI JKU3HU.

XKuznennsie ¢hopmbl opranu3mMoB. [lonstue o xu3HeHHol (opme. KusHeHHBIE (HOPMBI
pacTeHMi: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
KuzneHuole (GOpMBI KUBOTHBIX: THUAPOOMOHTBI, TE€OOMOHTHI, a3pPOOMOHTHI. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBHUN: KOHKYpEHLUS,
XUIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxJieOHHM4ecTBO). Herpoduueckne  B3auMoaelCTBHS — (TONUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OMOTHYECKUX B3aWMOJCHCTBUN MJisi CYIIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMI KOHKYPEHTHOTO HCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «Okonorudeckue Gpakropbl», «CBETOBOM CHEKTP», «IKOIOTHMUYECKHE
TPYIIbI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeMI0OKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aJanTallly XKUBOTHBIX», «Cpeapl OOMTaHUS OPTaHU3MOBY,
«buonoruyeckue putMel», «KusHeHHsle GopMbl pacTeHui», « KuzHeHHble POPMBI )KUBOTHBIXY,
«9KOCcHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanus»,
«XumangectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcamuzmy.

Ob6opynoBanue: repOapuu pacTeHUH M KUBOTHBIX, NPHUCIIOCOOJIICHHBIX K BIUSHHIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOIIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuM ¥ KOJJIEKIWU TEIJIOMIOOMBBIX, 3WMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, uyuyena MNTUI W 3Beped, repOdapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
Kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHs] JAHHBIX TPYII, KOJJIEKIMH >KUBOTHBIX,
oOHuTAIOIMX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUM W >KUBOTHBIX, OOJIaaroIIuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUICKIIMA PACTEHUH W >KUBOTHBIX PA3JMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIHMH >KHBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJICUCTBHUSAX.

JlaGopaTopHasi pa6oTa «BbIsBIeHIE MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlabopaTtopHasi pa6ora «BbIsIBICHHE TNPUCTIOCOOIICHU OPraHW3MOB K BIUSHUIO
TEMIEPATYPBI».



JlaGopaTtopHass pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH DPACTEeHMH M3 Pa3HBIX MeECT
oouTaHUD.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMT

DKOJIOTHYECKUE XapaKTePUCTUKH Monyssanun. [Tomynsmnusi kak Ouoiornueckas CucTeMa.
Ponp HEomHOpOMHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTMU BUIOB B
(GhOopMHUPOBaHUH MPOCTPAHCTBEHHOW CTPYKTYPHI ONyJsiinid. OCHOBHBIE TTOKA3aTEIIN MO YJISIIHH:
YUCJIICHHOCTb, IJIOTHOCTh, BO3pACTHAas U IOJOBas CTPYKTYypa, POXKIaeMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTPALIHSL.

DkoJioruueckas CTpykTypa nonyisiuu. OneHka YHCICHHOCTH Monmyisnuu. JluHamuka
MONYJISIUAU U €€ peryisiiusa. buoTudeckuil moTeHuran nonyasiuu. MoaenrupoBaHue TMHAMUKU
nonynsiuuu. Kpusble pocta uyucieHHoctu mnonyisuud. Kpusesie BbDKHUBaHus. Perymsius
YUCJICHHOCTH TOMYJSANMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonstne 00 »sKoJOTMUYECKOW HUIIE BUAa. Mecroobutanue. MHOroMepHas MOJICIb
skosornyeckord HumM JIx.M. XatunHncona. Pazmepsl skosiornyeckoil Humu. [loreHunanbHas u
peanu30BaHHAS HUIIIY.

Bun xak cucrema momynsnuii. Apeanbl BUIOB. Buabl M UX JKU3HEHHBIE CTpaTErHu.
DKOIOTrnYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHHS W MHUTpallMid JKUBOTHBIX. DBHOJOTMYECKHE WHBAa3UU
Yy>KE€POJIHbIX BUJOB.

JdemMoHcTpauuu
IToptpet: dx. N. XaTunHCOH.
Tabmuibt u CXEMBI: «IKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYJISLAN,

«[IpocTpaHCTBeHHast CTPYKTypa MONyasiuu», «Bo3pacTHble NHUpaMUIBl — MOMYISIIIHI,
«CKOpOCTh ~ 3acelieHWsi TOBEPXHOCTH 3eMJIM  pa3IU4YHBIMH  Opranusmamm», «Mojaenb
skosiorndeckoit Hum Jx. M. XaTunHcoHay.

ObopynoBanue: repbapun pacTeHU, KOJUICKITUU )KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucmocoOiaeHus ceMsH paCTeHU K paCCENCHUIO».

Tema 9. Jkoj10rus CO001IECTB. IKOJOTMUECKUE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoieHos u ero crpykrypa. CBs3u MeXOy OpraHu3MamMu B
OuorLeHo3e.

Okocuctema kak OTkpbiTas cucrema (A. Jx. Tencnum). @yHKUMOHATbHBIE OIOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpodudeckue nenu U cetu. Aduorndeckue 00K dKocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTelld »dKocHCTeMbl. buomacca u mpoayKuus. IKOJIOTUYECKHE
MAPaMUIBI YUCET, ONOMACCHI U SHEPTHH.

Lunamuka  skocucmem. Kamacmpoghuueckue — nepecmpotixu. Dnyxmyayuu.
HampaBnennbie 3aKOHOMEpPHBIE CMEHBI COOONIECTB — CyKIeccuu. [lepBHUHbIE W BTOPUYHBIC
CYKIIECCHM W WX TpPUYUHBL. AHTPOIOTEHHBIE BO3JICHCTBUS Ha CyKieccuu. KimMakcHoe
coo0rmecTBo. bruopa3zHoobOpasue W MOJTHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
CO001IeCTB.

[Ipupoansie 3K0CUCTEMBI. JKocucmemsbl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHbIE  3KOCUCTEMBL. ATrposkocucTeMa. ArpoueHo3. Paznuuua wmexnay
AHTPONIOTEHHBIMU U TIPUPOTHBIMU YKOCHUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opoackas diopa u dayHa.
CunaHTponuM3anusi ropoAckoi ¢ayHbel. buonmormueckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aWMOJCUCTBUN  OPraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouesvix 6udos) 8



@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYIALMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanuzmol  8030eticmaus  3a2pA3HEHUll  pPA3SHLIX MUN08 HA  CYOOP2aAHUBZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmuis! u cxembl: «CTpyKTypa OMoLIeH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa,
«9KocucTeMa XBOMHOro Jeca», «DyHKIMOHAIbHBIE TPYHIBI OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IDKOJIOTHYECKasl MUpaMuia OMoMacch», « IKOJIOTHIECKas
nupamuaa sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykieccus», «BoccTaHoBieHHe
Jeca Iociie mnoxapa», «IKOCHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB M IOTOK
SHEPruu B arpoiieno3ey, «I[Ipumepsl ypooIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, Uydelia MTHI] U 3BEPEH,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOo3KOCHUCTEMBI.

JlabopaTopuas pa6ora «/3ydyeHue pazHooOpa3usi MENKUX MOYBEHHBIX YJICHUCTOHOTUX
B Pa3HBIX YKOCHCTEMAaX).

IKCKypeusi «IKCKypCcHsl B TUIIMYHBIA OMoreoieHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYpCUs B arpOIKOCHCTEMY (Ha TOJIe MIIM B TETUIMYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obumennanerapHas o0osouka 3emid, Te CYLIECTBYET WM CYIIECTBOBala
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Onocheps! 1 ero GyHKIHU.

3aKOHOMEPHOCTHU CyiiecTBOoBaHUsS Ouocheprl. OcobeHHOCTH OMochepsl Kak rio0aabHOM
sKocucTeMbl. J[uHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemliectB u
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3onanbpHOCTH Ouocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIITH: TYH/Ipa, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIEca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTtypa u (QYHKIUS KUBBIX CHCTEM, OIIEHKAa HMX pPECYpCHOTO TOTCHIMada |
O6uochepHbIX QYHKIUI.

JdemMoHcTpauuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepst 3emnny», «KpyroBopot azota B mpupozae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymny, «Kmumatmueckne mosica 3emmm», «Tynmpay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBenHsli nec», «Crtemb», «CaBanHay, «[lycThIHSY,
«Tponmuecknii necy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJOTHYECKHEe KPHU3UChl M WX MPUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nousbl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTEIBHBIA M JKUBOTHBIM Mup. OxpaHa
PaCTUTEIHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPAaHBI MPUPOABI. KpacHble KHUTH.



Oco060 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.

OcHOBHBIE MPUHIUIIBI YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPObl. PanronansHoe
PUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTHU TII00ABHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHBIE MOCIEACTBUS.

Pa3Bute METONOB MOHUTOPUHIa pa3BUTUS OIACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMYn K UHDOPpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem 1 cnoco606 6opbobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JdemMoHcTpanuu

Tabmuiplt u  cxembl: «3arps3HeHre atMocdepb», «3arps3HeHHe TUApochepb,
«3arpsisHerne  mouBbl», «llapHuKoBBIT  3ddekT», «Ocobo oxpaHseMmble NPHUPOIHBIC
TeppUTOpUNY, «Moienn ypaBisieMOro MUpPay.

Oo6opynoBanme: (ororpaguu OXpaHSIEMBIX PACTCHUHW W >KUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITIPOI'PAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMbI 110 OUOJIOTUU BbIIEIICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouojoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl IO OUOJIOIMU JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIMO3HAHUS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHsI, PA3BUTHs BHYTPEHHEW NO3ULMHU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclI€JUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «bronorus» A0MmKHBI OTpaXXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  0OIlecTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TIpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1E€ATEILHOCTH MPH CO3JJaHUN y4eOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UIHUIO 110 OTHOIIECHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUUTBIBaTh B CBOMX JEHCTBHUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSAMHU, KYJbTYPHBIMUA HEHHOCTSIMU U COLIMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOI'O BBIMIOJHEHUS YYEOHBIX,
MIO3HABATENIbHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH POCCUICKON TPAXKAAHCKON MACHTHYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PonuHONM, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILJIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;



LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMSITHUKaM MPUPOJIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKHUX YYEHBIX B CTAHOBIIGHUE W Pa3BHUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uneitHas  yOexXAEHHOCTh, TOTOBHOCTb K CiIyXeHHto u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBAa, CTPEMJICHUE MPOSBISITH
KauyecTBa TBOPUYECKON JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHusi, (GOPMHUPOBAHMS  KYJBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MMOHMMAaHUE W pealih3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHUYECKUX TMPaBWJI M HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITUIA M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE IIEHHOCTU TPAaBWJI WHJIUBHAYAJIHHOTO W KOJUIEKTHBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOLIUX 3JOPOBbIO U )KU3HU JIHOJEH;

OCO3HAHUE TOCJEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHHUS aJIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COLMaJIbHOMH
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSTEIBHO BBHITIONHSTH
TaKyI JIeITeIbHOCTB;

HMHTEpeC K pa3nuvHbIM chepam mpodeccrnoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIC TIJIaHBI,

TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUI0 U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCel
KH3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

IKOJIOTUYECKH TIeJIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UICTOUYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKON KYJIbTYphI: MPUOOPETEHUE OMNBITa TUIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

OCO3HaHHeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH MCIOJIBL30BaTh MPUOOPETaeMbIe TIPU U3yYSCHUHN OMOJIOTHH 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HENPUATUE AECHUCTBUM, NPUHOCALIMX BPEL OKPYKAKOUIEH NPUPOJHOM CpEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJu4ue Pa3BUTOIO SKOJOTMYECKOIO MBINUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCA WMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKM M  OOLIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO Ha JMAaJore KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEpILICHCTBOBAHUE  S3BIKOBOM M  YMUTATEJIIbCKOM  KYJIbTYpbl Kak  CpelICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U [TO3HAHUS MUPA;

MOHUMaHUEe crnenuPuKu OUMONOTUM KaK HAayKd, OCO3HaHHs e€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpE Kak O €IWHCTBE IMPHUPOAbI, dYeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIIEM COXpPaHEHUS PUPOJTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUHU IJIi COBPEMEHHOW LMBUIU3AIMU: O0ECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BHIXOJAA U3 INIOOATBHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHHH OMOJOTMYECKUX 3HAHUM B II€JIX MOBBIILIECHUS 001Iei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMsS SIBICHUMN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE LIEHHOCTH HAYYHOU JESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
MCCIIEOBATEILCKYIO ACSITENBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa30oBaHHIO M CamMO00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMM IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTro mpenMera «bruosorus» BKIIOYAIOT:
3HaYUMBIC I (OPMHPOBAHHMS MHPOBO33PCHHS  OOYJAIOIIMXCSA  MEKIUCITUTUTMHAPHBIC
(MexTIpenMeTHBIC) OOIIICHAYYHBIE TIOHSATHS, OTPAKAIOIINE I[EIOCTHOCTh HAYYHOW KApTHHBI MUpa
U crienmu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIECTBO, YHEPTHS,
SBIIGHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIeOBaHKEe, HAONIONEHNE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHHBEPCAIbHBIC
yueOHbIe JeiCcTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTH oOyJaromuxcst UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynbraTe u3yueHuss OHONOrMM Ha YpPOBHE cpenHero oomiero oOpa3oBaHUS Y
oOyuaromierocsi 0yayr chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro 00Iero odpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTFHO (POPMYJIMPOBATH M AKTyaIM3HpPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHHS), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTCPUM WX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTU C MIOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh OHOJIOTUYECKUE TMOHATUS Il OOBSCHEHUS (AaKTOB U SIBJICHUU KHUBOU
TIPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBACMBIX SIBICHUSIX, (POPMYyIUpOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pazpabareiBaTh IJIaH pelieHus MnpoOjemMbl C Y4€TOM aHalu3a HMEIOLUXCS
MaTepUaIbHBIX H HEMaTEPHATBHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESATENHbHOCTH, OLIEHWBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH,

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCJIOBHSIX pPEAIbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITENFHOCTH, HABBIKAMHU
paspemieHus mpooieM, CocoOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCTIOJB30BATh PA3IMYHBIC BUABI JCSITEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro0
MHTEPIIPETAINU, TPEOOPA30BAHUIO0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUSX, B TOM YHCIE TPU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33a7a4d B OOpA30BATENbHON AEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyalU3UpOBAaTh 3aJauyy, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ PCIICHHUS 3aa4d Pe3ylIbTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLIECHHBATh TIPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIIATH 1EJICHANPABICHHBIN MOWCK MEPEeHOca CPEICTB U CIIOCOOOB ACWUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh TIEPEHOCHTHh 3HAHUA B T[O3HABATEIbHYIO U MPAKTUYECKYl0 oO0jacTu
KH3HEEATCITLHOCTH;



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTATh HOBbIE WJEU, MpeAjiaraTb OpPUTHHAIbHBIE MOAXOAbI W PEIICHHUs, CTAaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATLCS B PA3IMUHBIX MCTOYHUKAX MH(MOpMammu (TeKCTe y4eOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynIHpOBaTH 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEICTBA Mpu paboTe ¢ OHOJIOrHYEeCcKOn
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABaHMA W 3aIIUTHl MHPOpPMALWH, HHGOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OgJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX c(epax >KM3HH, aKTUBHO Y4aCTBOBATH B AMAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHWS, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMHU OOLIEHMS W B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUs
NPYTUX JIOAEH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHHEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U MCIOIH30BaTh MPEUMYIIECTBA KOMAaHAHONW ¥ UHIUBUAYAITBHON paOOTHI MPU
pelieHnn OMOJI0rHYecKol MpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

MPUHUMATh 1M COBMECTHOH JIeATENIbHOCTH, OPTraHW30BHIBATH W KOOPIUHHPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh KaY€CTBO CBOETO BKJIA/1a M KAXKJI0TO YYaCTHUKA KOMaH/Ibl B OOl pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularath HOBBIE MPOEKTHI, OLEHUBATH HJIEU C MO3UIIMKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IMO3UTHBHOE CTPATETHUYECKOE MOBEICHHE B pa3IMYHBIX CHUTYalMAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBiajieHNe YHMBEPCAJIBLHBIMH Pery/isiTUBHBIMU 1€l CTBUAMM:

1) camoopraHu3anus:



HCIIOIL30BAaTh OHOJIOTHYECKHE 3HAHUS JJIA BBIABJIICHUSA HpO6HeM U UX PCHICHHA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUN LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEUCTBUSIX M TMOCTYIKaX II0 OTHOLICHHIO K JKUBOHM NPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLICCTBIISTh [MO3HABATEIILHYIO JCSATENbHOCTh, BBIBISTH IPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENIHO COCTABIIATH IIJIaH PEIICHUS IPOOJIEMBI ¢ YIETOM NMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

PACIIUPSATH paMKH Y4eOHOTO IMPeAMeTa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

JIeJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHMUE;

OLICHUBATH MTPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIHUPOKOW OJPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYAallMsIM, BHOCHTh KOPPEKTHBBI B JESTEIbHOCTh, OLICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [IO3HABATEIBHON peICKCUH KaK OCO3HAHUSI COBEPIIACMBIX ACHCTBUIA
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYAlluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATDb PUCKHU 1 CBOCBPEMCHHO MPUHUMATD PCHICHUA 110 UX CHUIKCHUIO,

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX TPU aHAIIU3€ PE3yIIbTaToOB JIESTEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

NpUHUMATH ce0s1, MOHUMast CBOM HEIOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIA3€ PE3YIbTATOB JEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OIIMOKY;

pa3BHBATh CIIOCOOHOCTHh TOHUMATh MUP C MO3MIIUH JPYroro YeI0BeKa.

NPEAMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3ynbTaThl OCBOSHHS COAEp)KaHUs ydyeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
6uonornu. OHM BKJIIOYAIOT: creuupuUecKue s OHOJIOTMM Hay4Hble 3HAHMS, YMEHUS U
CcrocoObl JEeMCTBUI MO OCBOECHHIO, HMHTEPHpPETalud M NpeoOpa3oBaHMUIO 3HAHUM, BUIbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)Ke B peaJIbHbIX )KU3HEHHBIX CUTyauusx. [IpeamerHbie pe3yabTaThl MPEACTaBIEHbI [0 rojlaM
U3YYEHHUS.

[IpenMeTrHbie pe3ynapTaThl OCcBOeHUs y4yeOHoro mpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B IO3HAHHWU 3aKOHOB TPHPOJBI M
pelieHny npobiieM palMoOHAIbHOTO IPUPOIONIOIb30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apyOeHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEeMON OHMOJOTMYECKHX 3HaHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJIATAOIINE
OuoNoTHYecKre TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeETaboJM3M, rOMeocTas,
caMOperyJIsIIHsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U Pa3BUTHE),
Oounonoruueckne Tteopun (ierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJIEHUS, pacIICTJICHHUS, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMH HAYYHOTO TO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYHIECTBEHHBIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTEHMIA, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXAY OpPraHOMIAMH KJIETKH M MX (PYHKUUAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GYHKIMSAME, MEXKIy AdTalaMd OOMEHa BEIIECTB, ATAallaMH KJIETOYHOTO NHKJIA U JKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBIATh OTIIMUUTENbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJIE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OUOJIOTMYECKYI0 TEPMHHOJIOTHIO
¥ CUMBOJIMKY JUIS JIOKA3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIIECACTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKHUMH NpPOIECCAaMH W SBICHHUSMH, JeJIaTh BBIBOJABI M
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JAOOPATOpHbIE U MpaKTUYeCKue padboThl, COOJII0IAaTh MpaBuiIa MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bl, IMPOBEPATH HX OKCIIEPHUMEHTAILHBIMU CPEIICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEICTABIATH
MOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OIICHWBAaTh JSTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIeOBaHUNH B 00JacTH
OWoyornu W MenWIUHBI (KJIOHWPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiel npoeccuoHaNbHON NesTebHOCTH
B o0Onactu OHMOJOrMM, MEAWUUHBI, OMOTEXHOJOTMM, BETEpUHAPUHU, CEIBCKOTO XO35HCTBa,
NUIIEBOW TMPOMBIIUICHHOCTH, YIJIYOJISITh TIO3HABATENbHBIA HWHTEpPEC, HANpaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccud W MPOAOIDKEHHE OHOJIOTMYECKOro
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmetHble pe3ynbTaThl OCBOEHHUs yueOHoro mpeamera «buonorus» B I1 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUHM B CUCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOTO MPUPOJONOIL30BaHUS, MU B (OPMHPOBAHHHM LIEHHOCTHOIO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOU OMOJIOTMYECKUX 3HAHUM, KOTOpash BKIIOYACT ONPEACICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMx OHWOJOrHYEeCKUX TEPMHUHOB W TOHATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
cuHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTUYeCKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

yYMEHHE BJIa/J€Th OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEeHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, HKOCHUCTEM H
onochepsl, CTaOWIM3UPYIOMIETO, ABWXKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOro 0TOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aWMOCBSI3H MEXIY IPOILECCAMH DSBOJIIOIUH, JABHKYIIIUMU
CWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIATH OTJIMYUTENbHBIE MPHU3HAKUA JKUBBIX CHUCTEM, IMPUCIOCOOIEHHOCTD
BUJIOB K cCpele oOuTaHus, aOMOTHUUYECKMX U OHOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€ OPraHu3MOB B COOOIIECTBAX, AHTPOIOTCHHBIX U3MEHEHHI B SKOCHUCTEMAaxX CBOEH
MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OUOJIOTMYECKYI0 TEPMHHOJIOTHIO
U CHUMBOJIMKY JJIsl JTOKAa3aTelIbCTBA POJICTBA OPTaHU3MOB DPAa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHS TPUPOABI U
YeII0BEYeCTBa;

YMEHHE peliarh OHWOJIOTMYECKHEe 3a/lady¥, BBISABIATH MPHUYUHHO-CICACTBCHHBIC CBS3H
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMUd U SBJICHUSMH, JeNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMONHATH Ja00paTOpHbIE U MpaKkTUUYecKhe padoThl, cOOMI0aaTh MpaBuiIa MpH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIEI0BATEIbCKOW paboTe 1Mo OWOJIOTHUH, DKOJIOTHUU H
MEMIIMHE, MMPOBOJIUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOJUYHO IPEICTABIATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YICHHUECKUX KOHPEPEHIIUSIX;

YMEHHE OIICHWBATh THUIIOTE3Bl M TEOPUHM O TPOUCXOXKJACHUM S>KW3HH, 4YEJIOBEKA H
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX W CIMOCO0aX MPEAOTBpAIEHUs TIOOATBHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyAylei mpodeccnoHanbHON AeITeTbHOCTH
B o0Omacth OWOJOTHH, OKOJOTHH, NPUPOAONOIB30BAHUS, MEAUINHBI, OMOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AWCTBA, MHILNEBOH MPOMBIIUICHHOCTH, YIIyOIsSTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccuu W TPOJOHKEHHE OHMOJOTHYEeCKOro o0pa3oBaHHMS B OpPraHM3AIMsIX CpPETHEro
MpO¢)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Nenn/m | HammenoBanue | KosimuecTBo 4acoB
pas3nesioB 1 TeM | Becer | Konurpon | [lpaktuu | DiekTpoHHbIe (HH(POBbIE) JdeATeIbHOCTD YYUTEJIA €
NPOrpamMmbl 0 bHbIE ecKHe o0pa3oBaTe/ibHbIE pecypcChl y4€eTOM MPOrpaMmbl
padoThbI padoThI BOCIHUTAHUS IIKOJIBI
1 buosnorus kak 1 POII 10 knace -yCTaHOBJICHUE
HayKa https://resh.edu.ru/subject/5/10/ JOBEPHUTEIBHBIX OTHOIICHHIM
MDOIII 10 knace MEX/y Melaroruueckum
https://uchebnik.mos.ru/catalogue?aliases=lesson | paborHukom u
template,video_lesson,video&subject_program | oOy4aromimucs,
105=31937341,31937278,35909477&class_leve | cmocoOCTByrOIINX
|_ids=10,11 MMO3UTUBHOMY BOCIIPHUSITHIO
2 Kusbie 2 POUI 10 xnace o0yyaromumucs TpeOGoBaHUN U
CHCTEMBI U UX https://resh.edu.ru/subject/5/10/ POChO MEearornyeckoro
HU3y4YCHUE MBUI 10 knace paboTHUKA, TPUBICUYCHUIO UX
https://uchebnik.mos.ru/catalogue?aliases=lesson | BHuMaHus k 00Cyk1aeMoi Ha
template,video_lesson,video&subject _program | ypoke uHpopmanuu,
10s=31937341,31937278,35909477&class_leve | akTMBH3aLMU TO3HABATEIbHON
| ids=10,11 JEATEIbHOCTH;
3 Buonorus 2 POIII 10 xnacc - OOy IeHHE 00yJaroIIUXCsl
KIIETKH https://resh.edu.ru/subject/5/10/ COOJI0IaTh HA YPOKE
MBI 10 knace OOIIENPUHSATHIE HOPMBI
https://uchebnik.mos.ru/catalogue?aliases=lesson | moBeieHus, mpaBuIa OOLIEHUS
template,video lesson,video&subject program | co crapmmmu
ids=31937341,31937278,35909477&class_leve | (memarormueckumu
|_ids=10,11 pabOTHUKAMU) U
4 Xumuueckast 10 POIII 10 knacc CBEPCTHUKAMU
OpraHM3aIus https://resh.edu.ru/subject/5/10/ (00y4aromMUMHUCS ), TPUHIUTIBL
KIJICTKH MDOIII 10 kiace y4eOHOU JUCIUILTUHBI U

https://uchebnik.mos.ru/catalogue?aliases=lesson

template,video lesson,video&subject program
ids=31937341,31937278,35909477&class leve

CaMOOpTraHHU3aIiH;
- IPUBJICUCHUE BHUMAHUS
00yJaronuxcs K IEHHOCTHOMY



https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
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https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

|_ids=10,11

Crpoenue u 8 POIII 10 xnace
byHKIHN https://resh.edu.ru/subject/5/10/
KIIETKHA MOII 10 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject _program
1ds=31937341,31937278,35909477&class _leve
|_ids=10,11
OO0OMeH BelleCTB 9 POII 10 knacc
U TIpEeBpaICHUE https://resh.edu.ru/subject/5/10/
SHEPIruU B MBUI 10 knace
KJIETKE https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
1ds=31937341,31937278,35909477&class_leve
| ids=10,11
Hacnencrsenna 9 POII 10 kmacce
s uHbOopManus https://resh.edu.ru/subject/5/10/
U peanuzanus e MBI 10 knace
B KJIETKE https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class _leve
| ids=10,11
JKu3nenHuI 6 POII 10 xnace
[AKJT KJIETKH https://resh.edu.ru/subject/5/10/
MBI 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class_leve
| ids=10,11
Crpoenue u 17 POII 10 knace

byHKIIUU
OpPTaHU3MOB

https://resh.edu.ru/subject/5/10/
MDIII 10 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson

template,video lesson,video&subject program

acIEeKTy U3y4aeMbIX Ha ypOKax
SIBIICHUIA, OpraHU3aIHs UX
paloThI ¢ HOTy4aeMoi Ha
YPOKE COLUAIBHO 3HAYNMOU
nHpopmarmen
—MHUIUMPOBAaHUE €
00CYX/1eHUs, BbICKa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHHS I10 €€ MOBOLY,
BBIPAOOTKH CBOETO K HEl
OTHOILCHMS;

- UCTIOJIH30BAHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJEp KaHUSA
yuebHOro npenMeTa yepes
JEMOHCTPAILINIO 00YJArOIITUMCS
IIPUMEPOB OTBETCTBEHHOTO,
IPakIaHCKOTO TIOBEICHHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0US U
100pOCepIeYHOCTH, Yepes3
10/100p COOTBETCTBYIOIINX
TEKCTOB JIsl UTE€HUsI, 3a]1a4 IS
pelieHus, TpoOIeMHBIX
CUTYyalui I 00CYKICHHS B
KJ1acce;

- IPUMEHEHHE Ha YpOKe
MHTEPAKTUBHBIX POPM pabOTHI
C 00yYaroIMMHUCS:
WHTEIUICKTYaJIbHBIX UTP,
CTUMYJUPYIOIIUX
MO03HABATENIBHYIO MOTHBAIIUIO
o0yJaroImuxcs; JUCKYCCHH,
KOTOpBIE JAIOT 00y4YaroUUMCs
BO3MOYKHOCTb IPHOOpECTH
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

1ds=31937341,31937278,35909477&class_leve
|_ids=10,11

10 PasMmuoxenue u 8 POII 10 knacc
pa3BUTHE https://resh.edu.ru/subject/5/10/
OpraHu3MoOB MDBIII 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
1ds=31937341,31937278,35909477&class_leve
| ids=10,11
11 I'eneTnka — 2 POII 10 knacc
HayKa O https://resh.edu.ru/subject/5/10/
HAaCJIEICTBEHHOC MOII 10 knacc
TH U https://uchebnik.mos.ru/catalogue?aliases=lesson
M3MEHYMBOCTH template,video lesson,video&subject _program
OpraHu3MOB 1ds=31937341,31937278,35909477&class_leve
| ids=10,11
12 3aKOHOMEPHOCT 10 POII 10 knace
u https://resh.edu.ru/subject/5/10/
HacJIeACTBEHHOC MBI 10 knace
™ https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
1ds=31937341,31937278,35909477&class_leve
| ids=10,11
13 3aKOHOMEPHOCT 6 POIII 10 xmace
1 U3MEHYHUBOCTH https://resh.edu.ru/subject/5/10/
MOII 10 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
ids=31937341,31937278,35909477&class _leve
| ids=10,11
14 I'enetuka 3 POII 10 xnacc
YyeJIoBeKa https://resh.edu.ru/subject/5/10/

MDIII 10 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson

OIBIT BEJICHUS
KOHCTPYKTHUBHOI'O

JIMaJiora; TPYyMNIoBoi paboThl
win paboThI B Mapax, KOTOPHIE
y4daT KOMaHAHOH paboTe u
B3aUMOJICHCTBUIO C IPYTUMU
NETbMU;

- BKJIIOUEHHUE B YPOK UTPOBBIX
MpoLeayp, KOTOPbIE TOMOTal0T
MoAIepKaTh MOTHBAIUIO
o0yUaromuxcst K MoIy4eHHIO
3HAHW, HATaKUBAHUIO
MMO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJIEHUIO
no0posKenaTeaIbHON
aTMochepsl BO BpeMs YpOKa;

- opraHu3zanus medcraa
MOTHUBHUPOBAHHBIX U
3PYAMPOBAHHBIX
oOydJaronmxcst HaJ ux
HEYCNEBAIOIIUMHU
OJIHOKJIACCHUKAMHU, JArOIIET0
UM COIMAIbHO 3HAYUMBIN
OTIBIT COTPY/IHUYECTBA U
B3aMMHOM TTOMOIIH;

- HTHUITUUPOBAHHE U
MOAJICPKKA
HCCIIEI0BATENbCKON
JeSTeIbHOCTH 00YJarOIIUXCS B
paMKax peanu3anuyd UMA
WHJUBUIyAJIbHBIX U
TPYIIIOBBIX
HCCIIE0BATENIbCKUX MPOEKTOB,
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template,video_lesson,video&subject _program | 4ro macT oOydaronmmMes
10s=31937341,31937278,35909477&class_leve | BO3MOKHOCTh IpHOOpECTH
|_ids=10,11 HABBIKM CAMOCTOSTEIILHOTO
15 Cenekius 4 POII 10 knace pelIeHus] TEOPETUYECKON
OpPraHu3MOB https://resh.edu.ru/subject/5/10/ poOJIEMbI, TCHEPUPOBAHUS U
MDIII 10 kmacc odopmiteHnst COOCTBEHHBIX
https://uchebnik.mos.ru/catalogue?aliases=lesson | uaei, yBaxuTeabHOTO
template,video_lesson,video&subject_program | OTHOIIEHUS K YyKUM HUIESIM,
10s=31937341,31937278,35909477&class_leve | oopmieHHBIM B paboTax
|_ids=10,11 JPYTUX UCCIIEAOBATEICH,
16 buorexnonorus 5 POII 10 knace HABBIK MyOJIMYHOTO

u https://resh.edu.ru/subject/5/10/ BBICTYIIJICHUS TIEPE]T

CHUHTETHYECKas MDBIII 10 knace ayJUTOpUECH,

Omoorus https://uchebnik.mos.ru/catalogue?aliases=lesson | apryMeHTUpPOBaHHS U
template,video_lesson,video&subject program | OTCTauBaHHUS CBOCH TOYKH
10s=31937341,31937278,35909477&class_leve | 3penus.

|_ids=10,11
OBILEE KOJIMYECTBO 102
YACOBIIO

[TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC
Ne n/m | HaumenoBanue | KosimuecTtBo yacon JaexkTpoHHblie (uudponbie) | deATeNbHOCTH YYUTEIA C Y4€TOM
pas3nesioB u TeM | Becero | KonTpoabn | [lpakTnyeck | 00pa3oBaTe/ibHbIe PeCypChbl | NMPOrpPaMMbI BOCIIMTAHUS LIKOJIbI
NMPOrpamMMbl ble padoTbl | He padoThl
1 3apoxJeHue U 4 POII 11 knace -YCTaHOBJIEHUE JIOBEPUTEIbHBIX
pasBUTHE https://resh.edu.ru/subject/5/1 | oTHoMICHKIT MEKTY
IBOJIIOIIMOHHBIX 1/ MearorHIecKuM pabOTHUKOM U
MpeICTaBICHUN MBI 11 xnace 00y4aroIMMUCs, CIIOCOOCTBYIOIINX
B OHMoNIOTHN https://uchebnik.mos.ru/catal | mo3uTUBHOMY BOCTIPHSITHIO
ogue?aliases=lesson_templat | o6yuaromumucs TpeboBaHmil 1
e,video_lesson,video&subjec | mpock0 meaaroruueckoro
t program_ids=31937341,31 | paboTHHKA, IPUBICYEHUIO UX
937278,35909477&class_lev | Buumanus K 00Cy»k/1aeMOi Ha ypOKe
el ids=10,11 uH(GOpPMaLUU, aKTHBU3AI[UH
2 Mukpo3Boaonu 14 POHI 11 knace MO3HABATEJIbHOM JESTEIHHOCTH;
U eé https://resh.edu.ru/subject/5/1 | - noOyxxaeHure 00yJaromuXCs
pe3yIbTaThI 1/ co0Jr0/1aTh Ha YPOKE
MOHI 11 knace OOIIETPUHATHIE HOPMBI TIOBEICHHSI,
https://uchebnik.mos.ru/catal | mpaBuia OOLICHUS CO CTAPIIUMHE
ogue?aliases=lesson_templat | (memaroruueckuMu pabOTHUKAMHK) U
g,video lesson,video&subjec | cBepcTHHKaMU (00yUYAIOIIMMUCH),
t program_ids=31937341,31 | npuHIUIBI y4eOHOU AUCIIUTUIMHBI U
937278,35909477&class_lev | camoopranuzanuy;
el _ids=10,11 - IPUBJICUCHUE BHUMAHMSI
3 MakponsBontonu 6 POMI 11 knace 00y4aroImuUXCs K IEHHOCTHOMY
aueé https://resh.edu.ru/subject/5/1 | acriekTy U3y4aeMbIX Ha ypoKax
pe3yJIbTaThl 1/ SIBJICHHH, OpTaHU3aIUs UX pabOTHI C
MDOIII 11 kmace IIOJIy4aeMOM Ha YPOKE COL[MAJILHO
https://uchebnik.mos.ru/catal | 3HaunMoi nHpOpMaLKE
ogue?aliases=lesson_templat | —-MHULMKMPOBaHME €€ 0OCYKACHHUS,
e,video_lesson,video&subjec | BbICKa3pIBaHMs 00y9arOIMMHUCS
t program ids=31937341,31 | CBOEr0 MHEHHS IO €€ TTOBOY,
937278,35909477&class_lev | BBIpaOOTKH CBOETO K HEM
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el ids=10,11

[Ipoucxoxaenu 15 POII 11 knace

¢ U pa3BUTHE https://resh.edu.ru/subject/5/1

JKU3HM Ha 3eMie 1/
MBI 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

[Ipoucxoxaenu 10 POII 11 xnace

€ 4eJI0BeKa — https://resh.edu.ru/subject/5/1

aHTPOTIOTEHE3 1/
MBI 11 xnace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

DKOJIOTHS — 3 PDO1II 11 knacce

HayKa O https://resh.edu.ru/subject/5/1

B3aMMOOTHOIIIEH 1/

UAX OpPraHU3MOB MDOIII 11 knace

" https://uchebnik.mos.ru/catal

Ha/I0praHU3MEeH ogue?aliases=lesson_templat

HBEIX CHCTEM C g,video lesson,video&subjec

OKpYyKaroIen t program_ids=31937341,31

cpenoi 937278,35909477&class_lev
el ids=10,11

Opranusmel u 9 POII 11 xnace

cpena oOuTaHUs

https://resh.edu.ru/subject/5/1
1/

OTHONICHHUS,;
- UCTIOJIb30BAHUE BOCITUTATEILHBIX
BO3MOXKHOCTEH Cco/iep KaHUs
y4eOHOT0 MpeaMeTa yepes
JEMOHCTPALIMIO 00yYaroIMCs
IPUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO MTOBE/ICHUS,
MPOSIBIICHUS YEJIOBEKOIIOOUS U
T00pOCEPICYHOCTH, Yepe3 oa00p
COOTBETCTBYIOIINX TEKCTOB JJIS
YTEeHHUSI, 3a]1a4 JIsI

pelIeHus, TPOOJIEMHBIX CUTYaIUH
JUIst 00CY>KJIeHUs B KJIacce,

- IPUMCHCHHE Ha YPOKE
WHTEPaKTUBHBIX ()OPM pabOTHI C
00yJarouMuUCs:
UHTEIJIEKTYaJIbHBIX U,
CTUMYJTHPYFOIITHX
MI03HABATEIbHYIO MOTHUBAIIUIO
o0yJaromuxcsi; TMCKyCCHiA,
KOTOpBIE JAIOT 00YJarOIIIMCS
BO3MOXKHOCTH MPUOOPECTH OTIBIT
BEJICHHSI KOHCTPYKTHBHOTO
JTIAJIOTa; TPYMNIOBON pabOThI WK
paboTHI B apax, KOTOpbIE y4aT
KOMaHJHOU paboTe u
B3aUMOJICUCTBUIO C APYTUMHU
JIETHMU;

- BKJIFOUYEHHUE B YPOK HTPOBBIX
poIeyp, KOTOPBIE TOMOTal0T
OJIIePKaTh MOTHBAITHIO
00yJaroImuxcs K MoJy4eHHIO
3HAHWH, HaNaKUBAHUIO
MO3UTUBHBIX MEKITMYHOCTHBIX
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MBI 11 xnace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OKkonorus
BUJIOB U
MOIYJISLUNA

POIII 11 xmace
https://resh.edu.ru/subject/5/1

1/

MBI 11 xnace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OKonorus
co00IIIeCTB.
ODKOJIOTHYECKHUE
CHCTEMBI

12

POIII 11 xnacc
https://resh.edu.ru/subject/5/1
1/

MBI 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

10

buocdepa —
riio0agpHas
JKOCUCTEMA

POIII 11 xnacce
https://resh.edu.ru/subject/5/1
1/

MBI 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson templat
e,video lesson,video&subjec

OTHOILIEHHUH B KJIacce, IOMOIatoT
YCTAHOBJICHHIO TOOPOKeTaTeIbHOM
aTMoc(epsl BO BpeMs YpOKa;

- opranuzanus megcTa
MOTUBUPOBAHHbBIX U
APYAUPOBAHHBIX 00YYarOIIUXCS

HaJl UX HEYCIEBAOILUMHU
OJIHOKJIaCCHUKaMH, JAlOIIer0 UM
COLMAJIBHO 3HAYMMBbIH ONbIT
COTPYJIHHYECTBA U B3aUMHOMN
HIOMOIILIY;

- MHUIIMMPOBAHUE U TIOJIEPIKKA
UCCIIEI0BATEIbCKON AEATEIbHOCTH
oOyyaroluxcsi B paMKax peaiu3aiuu
UMH UHAUBHUYaTbHbBIX U IPYIIIOBBIX
UCCJIEIOBATEIbCKUX IIPOEKTOB, YTO
nacT o0y4aroImuMcst

BO3MO>KHOCTb MPUOOPECTU HABBIKU
CaMOCTOSITEJILHOTO PEIICHHUSI
TEOPETUYECKOI MPOOIIEMBI,
TeHEpUPOBAHUS U 0POPMIIEHUS
COOCTBEHHBIX HJIEH, YBaKUTEIBHOTO
OTHOIIEHHUS K YYXKUM UACIM,
o(opMIIeHHBIM B paboTax Ipyrux
HCCIIeIoBaTeIIeH,

HaBBIK MyOJINYHOTO BBICTYIUIEHUS
nepes ayaAuToOpHei,
apryMEHTHPOBAHUS M OTCTAaUBaAHMS
CBOEH TOYKH 3pPEHUSI.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

t program ids=31937341,31
937278,35909477&class lev
el ids=10,11

11 YenoBek u
OKpY KaroIas
cpena

POIII 11 knacc
https://resh.edu.ru/subject/5/1
1/

MBI 11 xnace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJunvecTBO 4acoB
KonTp
Tema ypoka Beer  OTBHBI IlpakTtu  JJeKTpoHHbIE HH(POBLIE 00pa3oBaTebHbIE
e yecKkue @ pecypcesl
0 pador  padoTsbI
bl
1. O6mas 6uonorwus. VYpoxk "buosnorus - Hayka o xuBOM mpupoze"
buonornyeckue Hayku 1 (POII)
https://resh.edu.ru/subject/lesson/3827/start/1189
40/
2. buonoruueckue VYpok "Hauano oprannueckoil 3Boonun"
CHUCTEMBI U IIPOLECCHI. 1 (MDBI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/11002477?menuReferrer=catalogue
3. OcHOBHBIE CBOICTBa VYpok "Opranu3zaius OMOJIOrMUYECKUX CUCTEM.
KU3HU. YPOBHU Pa3noobpasue 6MOIOrHYEeCKUX CUCTEM U
OpraHM3aI1y KUBOI 1 npoueccos" (M3OIL)
Marepun https://uchebnik.mos.ru/material_view/atomic_o
bjects/9774728?menuReferrer=catalogue
4. Metoabl VYpoxk "Lutonorust — Hayka o kietke. Kinerounas
OHOJIOTHYECKHIX Teopusi. HememOpaHHbIE OPraHOUABI KJIETKH"
UCCIIEI0BaHUN 1 (POLI)
https://resh.edu.ru/subject/lesson/5383/start/1533
71/
5. Hcropus nzyuenus Buneo "HcTopus 1 METO/IBI U3y4EHUS KIETKH.
kieTku. Knerounas 1 CoBpemenHas kierounas Teopus” (MOII)
Teopust https://uchebnik.mos.ru/material_view/atomic_o
bjects/11841855?menuReferrer=catalogue
6. JlaGoparopuas pabota
Nel CTpoeHH? Ypok "Xumuueckunii coctaB kinetku" (MOII)
i f;::;g;iﬁfm B cBeTe 1 1 https://uchebnik.mos.ru/material_view/atomic_o
N bjects/7410824?menuReferrer=catalogue
OCHOBHBIX ITOJIOKCHHUU
KJIETOYHOM TEOpHH.
7. MonexynsipHbIii Ypok "MuHepanbHble BEIIECTBA U UX POJIb B
YPOBEHbB KU3HU U €TI0 1 Ku3HenesTenbHocTy kietku" (MOLL)
0COOEHHOCTH https://uchebnik.mos.ru/material_view/atomic_o
bjects/7525709?menuReferrer=catalogue
8. XuMudeckuii cocTas Vpok "Oprannueckue BemiectBa. benku.
KJIETKU 1 3nauenue OenkoB" (MOII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7433826?menuReferrer=catalogue
9. benku. CtpoeHue u Ypok "®yukuuu 6enkos" (MOIII)
OMOJIOTMYECKOE 3HAUCHUE 1 https://uchebnik.mos.ru/material_view/atomic_o
bjects/7503404?menuReferrer=catalogue
10. JIaboparopnas pabota VYpok "Heopranndeckue COeTUHEHUS KICTKH.
No2 «BoIsBIeHUE Yrnesoapl U tMnuAbl. PerynspHeie u
1 1
aKTUBHOCTH ()epMEeHTa Heperyisipabie ononoaumepsr" (POII)
Karayasbh» https://resh.edu.ru/subject/lesson/5397/start/2838



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5397/start/283870/

70/

11.benku u ux 3HaYEHHE

12. YrieBoas! ¥ TUITHIBI

13. HykienHoBbIe
kucinoTel. CTpoeHue u
¢byukmmu [JHK
14.Ctpoenue u pyHKIUU
PHK

15.3Hauenne B KJIEeTKE
ATD

16.IpoBepounas pabota
«XUMHYECKHUI COCTaB
KJIETKI

17.1{uTonorust — Hayka o
kineTke. OCHOBHBIE
TTOJIO’KEHUS KJIETOTHOM
TEOPUHU

Ypok "Opranndeckre BemecTBa: OeIKu u
HYKJICMHOBBIE KHCJIOTHI, U UX 3HaYeHue. ATO"
(PDIL)
https://resh.edu.ru/subject/lesson/3840/start/1630
96/

Ypok "Jlunuger" (MOLL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9841042?menuReferrer=catalogue

VYpok "Crpoenue u pynkuun ATO" (MDIIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

VYpok "Mctopust cCTaHOBIEHUS U Pa3BUTHUSA
regetuxku" (MOLL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10810360?menuReferrer=catalogue

VYpoxk "Lutonorus, Mmeroas! uuronoruu. Kierka
- CTPYKTYpHast U (QYHKIIMOHAJIbHAS €AMHULIA
opranusma. Poip KJ1€TOYHON TEOpHUH B
CTaHOBJICHUH COBPEMEHHOMN
€CTECTBEHHOHAy4yHOU KapTuHbl Mupa" (MOLI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7433913?menuReferrer=catalogue

Buneo "Knerka kak 1ieJiocTHast JKMBasi CUCTEMA.
OO6mue npu3HaKy KIeToK. Turmbl Ki1eTok"
(MDBI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/11841871?menuReferrer=catalogue

VYpok "Ctpoenue kinerku. Kinerounas
MeMOpana" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503322?menuReferrer=catalogue

18. Ctpoenue kiieTok
9YKapuoT

VYpok "l[lnazmaruueckas memoOpana" (MOIL)
https://uchebnik.mos.ru/material view/lesson te
mplates/2169803?menuReferrer=catalogue

19. JTaboparopHas pabota
Ne 3 « Habmronenue
IJ1a3MOJIH3a U
JIETIa3MOJIN3a B KIIETKax
SMUACPMHUCA JTyKa

20.Ctpoenue u pyHKIIHA
MeMOpaHBbI

VYpok "MemOpaHHble OpraHOu bl KIETKU. Sapo.
IIpokapuoTs! 1 sykapuoTsl" (POLL)
https://resh.edu.ru/subject/lesson/3847/start/8616
/

VYpok " Knerounas crenka. JlabopatopHas
paborta "M3ydyeHue mia3Monu3a u AeTia3zMoin3a
B pacturtenbHou kietke"" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9883449?menuReferrer=catalogue

21.CtpykTypa u GyHKIUH
MeMOpaHHBIX OPraHOUIOB

VYpok "Ctpoenne u pyHKITUH HEMEMOPAHHBIX
opranouos kietku" (MOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9940898?menuReferrer=catalogue

22.S1npo, ctpoeHue u
byHKIIUS

Ypox "Anapo" (MII)
https://uchebnik.mos.ru/material view/atomic o



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue

bjects/9955370?menuReferrer=catalogue

23. XpoMOCOMBI, UX
CTPYKTYpa ¥ QyHKIIUH

Ypok "KneTku npokaproT 1 3yKapHoT.
OCHOBHBIE YacTH U OopraHonbl KJICTKH, UX
crpoenue u pynkuuu. CtpoeHue u GpyHKIHH
xpomocom" (MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7433992?menuReferrer=catalogue

24. CtpykTypa u QyHKIUH
HEMEMOpPaHHBIX

OpraHonzioB

25.Ctpoenue rpubHOI
KJIETKH

26.T'umnoressl 0
MIPOUCXOKICHAH
9YKaPHOTHUYECKON KICTKH

VYpok "Crpoenne u pynkiuu ATO" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

VYpok «Ctpoenue kietku» (MIIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/8542464?menuReferrer=catalogue

Ypok "®epments” (M)
https://uchebnik.mos.ru/material view/atomic o
bjects/10008877?menuReferrer=catalogue

27.CTtpoeHue KIeTKU
POKAPHOT

28. Bupychl — HeKJIeTOuHas
dbopMa KU3HH

Ypok «Muoroobpazue kinetok. Kierku
npokapuot» (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7774112?menuReferrer=catalogue

VYpox "Heknerounsie (OpMBbI KU3HH — BUPYCHI"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10426216?menuReferrer=catalogue

29.00001menne 1Mo TEME
"Crpoenue KieTku"

30.KonTponsHast pabora
no teme "CrpoeHue
KJIETKH"

31.O0MeH BelecTB B
KJIETKE

32. ®orocunTe3. XUMU3M
mporecca

Buneo "OT XMBOTHOTO K Y€IOBEKY- IIyTh
Bupyca" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7721459?menuReferrer=catalogue

Ypok "ObecrieueHne KJIETOK IHEpruent
BCJICACTBUC OKUCIICHUS OPraHUYICCKHUX BCIICCTB.
IN'mukomus" (M3I)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10040979?menuReferrer=catalogue

Buneo "AccuMusanus 1 JUCCUMUIALNASL — OBE
CTOPOHBI €ANMHOI'0 ITpoIecca MeTa6OJ'II/13Ma.
Tunsl oOMeHa BemecTB. Ponb hepMeHTOB B
obmene Bemects" (MOIII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/11848746?menuReferrer=catalogue

VYpok "AcCUMUITAIUS U JUCCUMUIISIINS — JIBE
cTopoHbl oomeHa BemecT" (ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9940821?menuReferrer=catalogue

33.3Ha4yeHne B Mpupoe
dboTocuHTE3a

VYpok "ABrorpodHoe nutanue. Porocunres"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7541788?menuReferrer=catalogue

34. XeMocuHTES

VYpok "Xemocunresz" (MDIII)
https://uchebnik.mos.ru/material view/lesson te
mplates/1978303?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue

35. DHepreTudecKuit
00OMEH B KJIETKE

36.buocunres Oenka

VYpox "Dueprernueckuit oomen" (ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7547318?menuReferrer=catalogue

VYpox "buocunres 6enxoB. Tpancmsus"
(MDILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288933?menuReferrer=catalogue

37.Ponb pepMeHTOB B
OMOIOTMYECKIX
npoIieccax.

Ypok "depmentrr" (ML)
https://uchebnik.mos.ru/material view/atomic o
bjects/10008877?menuReferrer=catalogue

38. Pewtenne 3amad 1o
TeEME

39. Pewtenune 3aga4 1o
TEME

40.bpoxeHue U AbIXaHHUE

VYpok "Perynsuust TpaHCKpUINIUU U
tpancisiuu” (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10274242?menuReferrer=catalogue

Ypok "O6meH BemecTB: GOTOCUHTES U
Oouosornueckoe okucienue. (I TMKoIn3 U UK
Kpebca)" (POIL)
https://resh.edu.ru/subject/lesson/3917/start/4677
7/

41.000011eHne Mo TeMe
«buoxumnueckue
MIPOIIECCHI B KJIIETKE)

42.KoHTposibHass pabora
«buoxumnueckue
MIPOIIECCHI B KIIETKE»

VYpok "buorexHonorusi Kak oTpacib
npomsleHHocty." (M3OI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409804?menuReferrer=catalogue

43. KeTOYHbBINA IIHKIT

VYpok "Xuznennsrii nukn kiaetku" (MOL)
https://uchebnik.mos.ru/material view/atomic o
bjects/7540723?menuReferrer=catalogue

44 MarpuyHblii CHHTE3
JHK

Ypok "Marpuunslit cuare3 JJHK" (MDIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/11135515?menuReferrer=catalogue

45, Jlenenue KICTKH:
MHTO3

46.Mwurto3. JlaboparopHas
pabota Ne 4
«HccnenoBanue a3
MHUTO32»

47 . Metios -
PEAYKIIMOHHOE JIeJIEHUE

Vpoxk "Jlenenue knetku. KiieTouHbIN UK.
MuTto3 u Melio3. OO6pazoBaHUE MOJIOBBIX KIETOK
y )KUBOTHBIX U pacTenuii" (POLI)
https://resh.edu.ru/subject/lesson/3927/start/1058
95/

Buneo "Knerka kak 1ienocTHast )KUBasi CHCTEMA.
OO0mue npu3HaKy KIeToK. Turmbl Ki1eTok"
(MDIII)

https://uchebnik.mos.ru/material _view/atomic_o
bjects/11841871?menuReferrer=catalogue

Ypok " Xpomocombl. XpOMOCOMHBIN Habop
kieTku. JlabopatopHas pabota "MU3yueHue
XpOMOCOM Ha TOTOBBIX MUKpompenapaTax'"
(MDBII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10223303?menuReferrer=catalogue

48. CpaBHUTETBHAS
XapaKTepUCTHKA
npoueccoB. Pemienue
OMOJIOrMYECKUX 3a1a4

VYpok «Meito3. 3nauenue meroza» (MOII)
https://uchebnik.mos.ru/material view/lesson te
mplates/2115848?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10223303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10223303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue

49, Pemenue
OHMOJIOTMYECKUX 3aa4

50. O6001menne Mo TeMe
«KU3HEHHEBIN IIUKIT
KJIETKW»

Ypok "JIabopaTopHas pabora "OcobeHHOCTH
CTPOEHUS PACTCHUH Pa3JIMYHBIX MECT
oburtanus"" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11296119?menuReferrer=catalogue
VYpok "KneTku B MHOTOKJIETOUHOM OpraHu3Me.
Txanu u opranst" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304547?menuReferrer=catalogue

51.Opranusm Kak euHOe
LIEJI0E

52. Tkanu. MHorooOpasue
TKaHEeW pacTeHUI 1
YKUBOTHBIX

Ypok "Opranusm eIMHOE 11eJI0¢.
KuznenestenbHocts opranuzma’ (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7524761?menuReferrer=catalogue

VYpok "KneTku B MHOTOKJIIETOUHOM OpPTraHu3Me.
Tkanu u opransl." (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10297776?menuReferrer=catalogue

53.Omopa Tena
OpraHU3MOB

VYpok "Omnopa Tena u IBUKEHHUE OpraHru3MoB."
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288090?menuReferrer=catalogue

54. JIBm>keHHe OPraHU3MOB

55.[lutanue opranu3mMoB

VYpok "Onopa Tena u JBUKEHUE OpraHnu3MoB"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304477?menuReferrer=catalogue
VYpok "llutanue u ApIxaHue opraHu3MosB. "
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10281663?menuReferrer=catalogue

56. JIpixaHre opraHu3MoB

57. TpaHCHOPT BELIECTB Y
OpraHU3MOB

58. Beinenenue y
OpPraHUu3MOB

VYpok "llutanue n apixanue opraHu3MoB. Hactb
2" (MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10279756?menuReferrer=catalogue

VYpoxk " TpancnopT u BbIIEIEHNUE Y OPTaHU3MOB.
" (MDI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400329?menuReferrer=catalogue

59.3amura y opraHu3MoB

60. PazapakuMoCTh
perynsinus GyHKIUHR

VYpok "TpaHcniopT U BbIJIEIEHUE Y OPTaHU3MOB.
Yacts 2" (MDIII)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/10409723?menuReferrer=catalogue

Ypok «Pa3apaxxuMocTh U peryisinus y
opranu3mos.» (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10452998?menuReferrer=catalogue

61. DopMBbl pa3MHOXKECHHUS
OpTraHU3MOB

VYpok "becnonoe 1 10J0BOE pa3MHOKEHUE.
JKu3zHeHHbIe IUKIIBI Pa3HBIX TPYIIT OPraHu3MoB"
(POILI)
https://resh.edu.ru/subject/lesson/5359/start/2709
99/

62.TameTorenes y

VYpok «'amerorenes y uBoTHbIX» (MOILLI)



https://uchebnik.mos.ru/material_view/atomic_objects/11296119?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11296119?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7524761?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7524761?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10297776?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10297776?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288090?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288090?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400329?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400329?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

KUBOTHBIX. OCOOEHHOCTH
CTPOCHUE TIOJIOBBIX KIIETOK

https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=catalogue

63. Pa3BuTHE OIOBBIX
KJIETOK Y paCTEHUH

64. OrutonoTBOpEHHE.
Oco0eHHOCTH Tporecca

ypOK «Pa3BuTHE MOJIOBBIX KJIETOK U
OIUIOA0TBOpEHUE y pacTeHuin» (MOI)
https://uchebnik.mos.ru/material_view/lesson _te
mplates/2063490?menuReferrer=catalogue

65. OMOproHaIBEHOE
pasBuTHE

66.Poct u pa3zButue
YKUBOTHBIX

Ypok «OHTOTreHe3. DMOpPHOHATBHOE PAa3BUTHE
opranusma.» (POIII)
https://resh.edu.ru/subject/lesson/5630/start/1329
20/

VYpok "Poct u pazButre opranuzmon' (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7490396?menuReferrer=catalogue

67.Poct u pa3zButHe
pacTeHui

68. X Kusuennble HUKIbI
JKHBBIX OPraHU3MOB

69. Pemenne
OMONOTMYECKHX 3aa4 M0
TeMe

70. KontponbHast pabora

teMe "Opranu3MeHHbIN
YPOBEHB KU3HU"

VYpok " [loctamOpuonansHoe pa3Butue. [Ipsmoe
passurtue" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10456490?menuReferrer=catalogue

VYpok "I'amerorenes y xuBoTHbIX" (MOILLI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304642?menuReferrer=catalogue
Ypok «Meito3» (M)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1976992?menuReferrer=catalogue
VYpok «YpOBHH OpraHu3alliy )KUBON MaTEPUM
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503435?menuReferrer=catalogue

71.Teneruka. Mcropus
usyuenus. I. Mennens

72.HaciencTBeHHOCTD —
OCHOBHOE OHSTHE
TeHETUKHU

VYpok "I'enernueckas nuadopmarus eé
peanusanus B Kietke. ['ed. 'enom. Peakiuu
MatpuuHoro cunresa" (POL)
https://resh.edu.ru/subject/lesson/5352/start/2957
80/

VYpok "Pa3BuTHe MOJOBBIX KIETOK U
ortoioTBopeHue y pacrenuit”" (MOIL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400458?menuReferrer=catalogue

73.MoHorubpuaHoe
CKpEIIUBaHHUE.

74.Pemtenue
3JIeMEHTapHBIX
TeHETUYECKUX 3a0a4

VYpok "I'eneruka. MeTopl FT€HETUKH.
I'enernueckas Tepmunonorus” (MOIII)
https://uchebnik.mos.ru/material _view/atomic o
bjects/8764839?menuReferrer=catalogue
Buneo "Odopmnenue 3aia4 no reneruke"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8979229?menuReferrer=catalogue

75. Hemmonaoe
JTIOMHUHUPOBAHHE.
KonomunupoBanue

VYpoxk "Monorubpuanoe ckperuBanue. IlepBoiit
U BTOpOM 3akoH Menaens. ['enetndeckast
cumBoIMKa u Tepmunoorus” (POLI)
https://resh.edu.ru/subject/lesson/5386/start/3010
65/

76. lurubpugHoe

Ypok "Monorubpuanoe ckpemubanue” (MOIII)



https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://uchebnik.mos.ru/material_view/atomic_objects/7490396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7490396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://uchebnik.mos.ru/material_view/atomic_objects/10400458?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400458?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

CKpCILMBAaHUE

https://uchebnik.mos.ru/material view/atomic o
bjects/7854335?menuReferrer=catalogue

77.Pentenne
FEHETUYECKUX 3a0a4

78.3akoH Moprana.
CreruieHHOE
HacJieI0OBaHue

VYpok "AsnnenbHble TeHbl. AHATU3UPYIOIIEe
ckpenruBanue" (MOILII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10806430?menuReferrer=catalogue

VYpox «lurndpunnoe ckpeunBanue. Tperuit
3akoH Menpens.» (POIL)
https://resh.edu.ru/subject/lesson/4725/start/1079
47/

79. Penrenune
FEHETUYECKUX 3a0a4

VYpok "Jlurubpunnoe ckpemupanue” (MOII)
https://uchebnik.mos.ru/material view/atomic o
bjects/9391251?menuReferrer=catalogue

80.TeHeTnka nona

VYpok «CrernieHHoe HacleJOBaHUE TEHOB. )
(PBII)
https://resh.edu.ru/subject/lesson/4755/start/1188
28/

81.Penrenne
FEHETUYECKUX 3a0a4

82.TeHoM uesoBeka.
Mertobl nu3ydeHHS
TCHCTHUKH YCJIIOBCKA

VYpok "XpomocomHas Teopust
HacneactBeHHoctu" (MOIII)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1093407?menuReferrer=catalogue

Vpok "I'eneruka nona. Hacnenoanue,
cueruienHoe ¢ moiom" (ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10873320?menuReferrer=catalogue

83.HacnencreeHusie
00JIE3HH YeIOBEKA

84.3MeHYnBOCTH
MPU3HAKOB OpraHu3Ma

85. MoaudukamonHas
U3MEHYHUBOCTD.
JlaGoparopHas padota Ne 5
«CrarucTuueckue
3aKOHOMEPHOCTHU

MO (P UKAITMOHHOM
U3MEHYHUBOCTH)

VYpok "I'enorun u cpena. Henacnencrsennas
n3mMeHuuBocTs" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9472943?menuReferrer=catalogue

VYpok "I'enernka. MeTopl TEeHETUKH.
['eneTnueckasn TCPMUHOJIOTUSA U CI/IMBOJ'II/IKa"
(MDIII)
https://uchebnik.mos.ru/material_view/lesson _te
mplates/2014302?menuReferrer=catalogue

VYpok "OCHOBHBIE 3aKOHOMEPHOCTH
M3MEHYMBOCTU: MOJU(PHUKAIIMOHHAS,
KoMOuHaTHBHas 1 MyTtanoHHas" (POILI)
https://resh.edu.ru/subject/lesson/5387/start/1743
5/

86.eHoTHIINYECKAA
U3MEHYUBOCTH

Ypok "MoaudukannoHHast U3MEHUUBOCTH"
(MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10452922?menuReferrer=catalogue

87.MytareHsl u ux
BJIMSTHHC HA )KUBBIC
OpTaHU3MBI

Buneo "BapuaunoHHbIN paa U BaprualiOHHAS
kpuBasi. HopMa peakuuu npusHaxa.
[Ipaktrueckas padota «3ydenue
MOIU(DHUKAITMOHHON H3MEHUYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO Psifia U BApUAIIMOHHON
Kkpuoit»" (ML)



https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://uchebnik.mos.ru/material_view/atomic_objects/9391251?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9391251?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10873320?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10873320?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue

https://uchebnik.mos.ru/material view/atomic o
bjects/11841799?menuReferrer=catalogue

88.00001menue o TeMe
«l'eHeTuka — Hayka o
HACJIEACTBEHHOCTH U
N3MCHUYHNBOCTHU
OpPraHU3MOBY

Buneo "I'eHoTtunnueckas N3MEHYUBOCTE.
I'ennble myTanuun" (M3ILL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10959114?menuReferrer=catalogue

89. KonTtponbsHas pabora
teMme «['eHeTrkKa — Hayka o
HACIICICTBEHHOCTH U
U3MEHYUBOCTH
OpPIraHU3MOBY

VYpok "Myranuonsas n3meHuuBocts" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10874489?menuReferrer=catalogue

90. Cenexius 1 €€ 3a1aud.
H.W. BaBuios

91. MeTonp! ceIeKInT
pacTeHui

92. MeToasl ceeKun
SKUBOTHBIX

Vpok "Cenexkuus Kak Mmpoliecc 1 Kak Hayka"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10710481?menuReferrer=catalogue

Ypok «OcHOBBI cenekuuu. JlomecTukanus B
cesiekuuu. Metoibl cenexuumy (MOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8412877?menuReferrer=catalogue

VYpoxk «Jloctmxenus cenexkuuu B Poccun.
Cenexuus xuBoTHBIX" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10822900?menuReferrer=catalogue

93. MeTons! celeKuu
MHUKPOOPTaHU3MOB

VYpoxk «Jloctmxenus cenexkuuu B Poccun.
Cenexuus pacTeHUH 1 MUKPOOPTaHU3MOBY
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10844445?menuReferrer=catalogue

94. locTrmxeHus
COBPEMEHHOM CENEKIUU

VYpok "I'eneruka u cenexkuus" (POL)
https://resh.edu.ru/subject/lesson/3861/start/2957
51/

95. Buorexuoiorus

96. KiteTouHast TEXHOJIOTHSA
Y MHOKCHEPHS

97. XpomocomHas u
TeHHAsI UHKCHEepUs

Ypok "buorexHosnorus, €€ HalpaBJIeHUs U
nepcrnexkTussl." (MOLLI)
https://uchebnik.mos.ru/material _view/atomic o
bjects/8839150?menuReferrer=catalogue

VYpok "I'ennas umxenepus” (MOI)
https://uchebnik.mos.ru/material view/lesson te
mplates/1962389?menuReferrer=catalogue

98.006001meHe 10 TEME
«Cenexuusi OpraHu3MOoB»

VYpoxk "Jloctrxkenus cenexkuuu B Poccun.
Cenexuus pacrenuit”" (MOIL)
https://uchebnik.mos.ru/material _view/atomic o
bjects/10844092?menuReferrer=catalogue

99. Pemenne 3amau
HOBBIIIEHHOMN CIIOKHOCTH
10 CEJIEKIINU

VYpok "OBomouronnas teopust Y. lapeuna.
Cunrernueckas Teopus 3Bomtouun’ (MILL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7544136?menuReferrer=catalogue

100. Pemenue 3amau
MOBBIIIEHHON CII0KHOCTH
10 [IATOJIOTHUU

Ypok "buotexHosorus, e€ HarpaBIeHUs U
nepcniekTuBbL." (ML)
https://uchebnik.mos.ru/material_view/atomic_o



https://uchebnik.mos.ru/material_view/atomic_objects/11841799?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841799?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10959114?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10959114?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10874489?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10874489?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue

bjects/8839150?menuReferrer=catalogue
101. Pemenue 3anau VYpok "buoTtexHonaorusa Kak oTpacib
MOBBIIIICHHON CIIOXKHOCTH 1 npomeliieHHocTy." (MOL)
10 TCHETHKE https://uchebnik.mos.ru/material _view/atomic_o
102. toroBslii ypok 1 bjects/10409796?menuReferrer=catalogue
OBIIEE KOJIMYECTBO
YACOBIIO 102 4 5
ITPOT'PAMME



https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409796?menuReferrer=catalogue

ITOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacoB
Kountp
Tema ypoka Beer | *TbHEI Ipakrtu OJEKTPOHHBbIE HH(POBLIE 00pa3oBaTelbHbIE
e yeckHe | pecypcenl
° pador | padoThbI
bl
1. buonoruveckue VYpok "buosorus - Hayka o0 KUBOU npupojae”
CHUCTEMBI U MPOLIECCHI. 1 (PD1I)
OcHOBHbIE CBOIiCTBA https://resh.edu.ru/subject/lesson/3827/start/1189
KU3HU 40/
2. Bxuman ydeHsix VYpok "Hauano oprannueckoii sBosronuu”
OHMOJIOTOB B Pa3BUTHE 1 (MDBI)
HayKH https://uchebnik.mos.ru/material_view/atomic o
bjects/11002477?menuReferrer=catalogue
3. BxonHas koHTponbHas VYpok "Opranuszanusi OMOJIOTrMYECKUX CHCTEM.
pabora Pa3zHooOpa3ue OMOJOTHYECKUX CUCTEM H
1 1 npoueccos" (MOI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/9774728?menuReferrer=catalogue
4. Meronsl VYpok "Llutonorusa — Hayka o kierke. Knerounas
OMOJIOTMYECKHUX teopusi. HememOpaHHble opraHoubl KjIeTku"
WCCIIEZIOBAaHNN 1 (PDLI)
https://resh.edu.ru/subject/lesson/5383/start/1533
71/
5. Hctopus uzyyeHus Buneo "Mctopus 1 MeTOIbI U3y4EHUS KISTKH.
kieTku. Knerounas CoBpemenHas kietoyHas teopust” (MOILI)
1 s . . ) .
Teopust https://uchebnik.mos.ru/material_view/atomic_o
bjects/11841855?menuReferrer=catalogue
6. JlaGoparopHnas pabota
Nel CTpoeHH? Vpoxk "Xumudeckuii coctaB kietku" (MIIII)
ifgfﬁ;ﬁifm B cBETe 1 1 https://uchebnik.mos.ru/material_view/atomic o
N bjects/7410824?menuReferrer=catalogue
OCHOBHBIX TOJIOKEHU
KJIETOYHOHN TEOpHHU.
7. MonexkynspHbIit VYpoxk "MuHepanbHbIe BENECTBA U UX POJIb B
YPOBEHB KU3HU U €TI0 1 KusHenesTensHocTr kietku" (MOIII)
0COOEHHOCTH https://uchebnik.mos.ru/material_view/atomic_o
bjects/7525709?menuReferrer=catalogue
8. Xumuyeckuii cocra VYpok "Oprannueckue Bemiecta. benku.
KJIIETKU 1 3nauenue Oenxos" (MOIL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7433826?menuReferrer=catalogue
9. benku. Ctpoenue u Ypok "®ynkuun 6enkos" (MOII)
OMOJIOTHYEeCKOE 3HAaUCHUE 1 https://uchebnik.mos.ru/material_view/atomic o
bjects/7503404?menuReferrer=catalogue
10.JIaGoparopnas pabota Ypok "Heoprannueckue coeTMHEHUSI KICTKH.
No2 «BoIsiBIeHUE 1 1 YraeBoabl U mMnUabl. PerynspHsie u
aKTUBHOCTH ()epMEeHTa Heperyisipablie onomnoaumepsr” (POIII)



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue

Karajia3bl»

https://resh.edu.ru/subject/lesson/5397/start/2838
70/

11.benku u ux 3HaYEHUE

12. YieBoab!I U JIUITU B

13. HyxsieuHoBbIE
kucnotsl. CTpoeHue u
¢bynkmmn [JHK
14.Crpoenue u pyHKINU
PHK

Vpox "Jlunuaer" (M)
https://uchebnik.mos.ru/material view/atomic o
bjects/9841042?menuReferrer=catalogue

Ypok "Opranudeckue BemecTBa: Ok U
HYKJICMHOBBIE KUCJIOTHI, U UX 3HaYeHue. ATD"
(PDIL)
https://resh.edu.ru/subject/lesson/3840/start/1630
96/

Ypok "Crpoenue u pynkuuu ATO" (MILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503300?menuReferrer=catalogue

VYpoxk "VcTopusi CTaHOBJICHUS U Pa3BUTHS
rernetuku" (MOL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10810360?menuReferrer=catalogue

15.3uayeHune B KIIETKE
ATD

16.IpoBepounas pabora
«XUMHYECKHUI COCTaB
KJIETKI

17.1luTomorust — Hayka o
kineTke. OCHOBHBIE
TTOJIO’KEHUS KJIETOTHOM
TEOPUHU

VYpox "Lutonorust, metoasl nutoioruu. Kinerka
- CTPYKTYpHas U (YHKIIMOHATIbHAS €IMHULIA
opranusma. Posb Kj1IeTO4HON T€OpHH B
CTaHOBJIEHUU COBPEMEHHOMN
€CTECTBEHHOHAy4YyHOU KapTuHbI Mupa" (MOI1II)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7433913?menuReferrer=catalogue

Buneo "KieTka kak 1iej1ocTHast )KHUBast CUCTEMA.
OO61mue npu3HaKy KIeToK. THumsl KiaeTok"
(MDI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11841871?menuReferrer=catalogue

Vpox "Crpoenne knetku. Knerounas
MemOpana" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503322?menuReferrer=catalogue

18. Ctpoenue kieTok
9YKapuoT

VYpok "Ilnazmarnueckas memOpana" (MOIL)
https://uchebnik.mos.ru/material view/lesson te
mplates/2169803?menuReferrer=catalogue

19.JTaGoparopHas pabota
Ne 3 «HaOimroneuue
IU1a3MOJIu3a U
JIeTIa3MOJIH3a B KJIETKaxX
SMUIEPMHUCA JTyKa»

20.Crpoenue u HyHKINN
MeMOpaHBbI

VYpoxk " Knerounas crenka. JlaboparopHast
pabota "M3ydenue miazMonnsa u Aeria3mMolii3a
B pactutenbHou kierke"" (MOLI)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/9883449?menuReferrer=catalogue

VYpok "MemOpaHHbIe OpraHOUbI KIETKU. Sapo.
[Tpokapuots! 1 sykapuoTsl" (POL)
https://resh.edu.ru/subject/lesson/3847/start/8616
/

21.CrpykTypa u GyHKITUN
MeMOpaHHBIX OPraHOUIOB

Ypoxk "Ctpoenue u GyHKIIMHT HEMEMOPaHHBIX
opranouo kietku" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9940898?menuReferrer=catalogue

22.51npo, ctpoeHue u

Ypox "Anapo" (MII)



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue

byHKIIUS

https://uchebnik.mos.ru/material view/atomic o
bjects/9955370?menuReferrer=catalogue

23. XpoMOCOMBI, UX
CTPYKTYpa ¥ QyHKIIUH

Ypok "KneTku npokapuoT U 3yKapHoT.
OCHOBHBIE YaCTH U OopraHouAbI KIIETKH, UX
ctpoenue u pyaknun. CtpoeHune U GyHKIUN
xpomocom" (MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7433992?menuReferrer=catalogue

24.CtpykTypa u GyHKIIUN
HEMEMOpPaHHBIX

OpraHonzioB

Ypoxk "Crpoenue u pyakmuun ATO" (MDII)
https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

25.Ctpoenue TpuOHOM
KIICTKU

Ypok «Ctpoenue kierkuy (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/8542464?menuReferrer=catalogue

26.T'unoressl 0
MIPOUCXOKICHHH
AYKapHOTHUYECKON KIICTKU

Ypok "®epmentst" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10008877?menuReferrer=cataloque

27.CTpoeHue KIeTKA
HPOKAPHOT

Ypok «MHoroob6pasue kietok. Kierku
npokapuot» (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7774112?menuReferrer=catalogue

28. Bupycsl — HEKJIETOUHAs
dbopma Ku3HU

29.00001meHne 1Mo TemMe
"CrpoeHnue kieTku"

VYpok "Heknerounbie GOpMBbI )KU3HU — BUPYCHI"
(MDI1)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10426216?menuReferrer=catalogue

Buneo "OT )XUBOTHOTO K YE€JIOBEKY- IYTh
Bupyca" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7721459?menuReferrer=catalogue

30.KonTponbHast pabora
no teme "CtpoeHue
KJIETKH"

VYpok "Obecnieuenue KJIeTOK IHepruen
BCJICACTBHUEC OKUCIICHUA OPraHMYCCKUX BCIICCTB.
'mukonuz" (M3OI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10040979?menuReferrer=catalogue

31.O0MeH BelecTB B
KJIETKE

32.dorocunTe3. XUMU3M
mporecca

Buneo "AccuMuisanusg ¥ TUCCUMUIALINASL — IBE
CTOPOHBI €AWMHOI'O IIpoHecca MeTa6OJ'II/I3Ma.
Tunsl oOMeHa BemiecTB. Ponb pepmeHTOB B
obmene Bemects" (MOII)
https://uchebnik.mos.ru/material _view/atomic o
bjects/11848746?menuReferrer=catalogue

Vpox "Accumunsnus U JUCCUMUISIUS — IBE
cTopoHbl oOMeHa BemiecTB" (MOILI)
https://uchebnik.mos.ru/material _view/atomic o
bjects/9940821?menuReferrer=catalogue

33.3HadeHne B MpUpojIe
¢doTocunTe3a

Ypoxk "ABtorpodHoe nutanue. orocunre3"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7541788?menuReferrer=catalogue

34. XemMocuHTe3

VYpok "Xemocunres" (M)
https://uchebnik.mos.ru/material view/lesson te



https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue

mplates/1978303?menuReferrer=catalogue

35. DHepreTuyeckuit
00OMEH B KIIETKE

Ypok "DuHeprernueckuii oomen" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/7547318?menuReferrer=catalogue

36.buocunTes Oenka

37.Ponb hepMeHTOB B
OMOJIOrHYECKHX
nporeccax.

38. Pemenue 3a1a4 1o
TEME

VYpoxk "buocunTtes 6enkoB. Tpancusaius"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288933?menuReferrer=catalogue

VYpoxk "®epments" (MOLI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10008877?menuReferrer=catalogue
VYpok "Perymnsiuys TpaHCKpUILMU U
Tpancmsnuu" (MOL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10274242?menuReferrer=catalogue

39. Peurenue 3amay 1o
TeMeE

40.bpokeHue U AbIXaHUE

Ypoxk "O6MeH BemecTB: (OTOCUHTES U
6I/IOHOFI/I‘ICCKOG OKHCJICHUC. (FJ’II/IKOHI/IB " OUKIT
Kpebca)" (POII)
https://resh.edu.ru/subject/lesson/3917/start/4677
7l

Vpok «IIutanue u npIxaHue OpraHu3MoB.»
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10281663?menuReferrer=catalogue

41.00001IeHne 0 TEME
«buoxumunueckue
MIPOIIECCHI B KIIETKE»

42.KouTpospHas pabota
«bnoxummnueckune
IPOIIECCHI B KJIETKE)

VYpok "buoTtexHonorus kak orpacib
npoMebinieHHocTH." (MOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409804?menuReferrer=catalogue

43. Ki1eTOYHBINA UK

VYpoxk "Kuznennsii ukn kietku" (MOI)
https://uchebnik.mos.ru/material view/atomic o
bjects/7540723?menuReferrer=catalogque

44 . MatpuyHbIi CUHTE3
JIHK

45. Jlenenue KIICTKU:
MHTO3

46.Mwuro3. JlaGoparopHast
pabota Ne 4
«Hccnenoranue a3
MHUTO32»

VYpok "Matpuunsiii cunte3 JHK" (MOII)
https://uchebnik.mos.ru/material view/atomic o
bjects/11135515?menuReferrer=cataloque

Vpok "[lenenue knetku. KneTouHbIil UK.
Murto3 u meiio3. O6pazoBaHME TOJIOBBIX KIETOK
y )KUBOTHBIX U pactenuid” (POIII)
https://resh.edu.ru/subject/lesson/3927/start/1058
95/

Buneo "Knerka kak 1mejrocTHas JKHBasi CUCTEMA.
OO6mue npu3HaKy KIeToK. THumbl KiIeTok"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11841871?menuReferrer=catalogue

47 .Metio3s -
PEAYKIIMOHHOE JeNIeHUE

Ypok " XpomocoMbl. XpOMOCOMHBIN HaOOP
kietku. Jlaboparopuas pabota "M3yuenue
XpOMOCOM Ha TOTOBBIX MUKpomnpenaparax'"
(MDBII)



https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue

https://uchebnik.mos.ru/material view/atomic o
bjects/10223303?menuReferrer=cataloque

48. CpaBHUTEBHAS
XapaKTepUCTHKA
npoueccoB. Pemienue
OHMOJIOrMYeCKHUX 3a1au

Vpoxk «Meito3. 3nauenue meroza» (ML)
https://uchebnik.mos.ru/material view/lesson te
mplates/2115848?menuReferrer=catalogue

49.000011eHE IO TEME
«KM3HEHHBIN 1TUKIT
KJIETKH)

VYpoxk " JlabopaTopHas pabota "OcoOeHHOCTH
CTPOEHUS PACTEHUH PA3JIMYHBIX MECT
obutanusa"" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11296119?menuReferrer=catalogue

50. Opranusm Kak eauHOe
LeJI0e

51. Tkanu. MuorooGpasue
TKaHEeW pacTeHUI 1
YKUBOTHBIX

VYpoxk "KiieTku B MHOTOKJIETOUHOM OpraHU3MeE.
Txanu u opransl" (MOLI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304547?menuReferrer=catalogue

VYpok "Opranusm eanuHoe 1eJI0e.
KuznenesrenbHocts opranuzma’ (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7524761?menuReferrer=catalogue

52.0Omnopa Tena
OpPraHu3MOB

VYpok "KneTku B MHOTOKJIETOYHOM OpPTaHU3ME.
Txanu u opransl." (MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10297776?menuReferrer=catalogue

53. JIBuxKeHne opraHiu3MoB

54.IlutaHue opraHu3MoB

VYpok "Onopa Tena u JBUKEHUE OPraHU3MOB."
(MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288090?menuReferrer=catalogue
Vpok "Onopa Tena u IBUKEHUE OPTaHU3MOB.
Yacte 2" (MDI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304477?menuReferrer=catalogue

55. JIpIxaH1e OpraHu3MoB

56. Tpancnopt BemecTs y
OpraHH3MOB

VYpok "llutanue u AbIxaHue OpraHu3Mos. "
(MDIII)

https://uchebnik.mos.ru/material _view/atomic o
bjects/10281663?menuReferrer=catalogue
Vpok "l[Iutanue u gpIxanue opranu3MoB. YacTs
2" (MDI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10279756?menuReferrer=catalogue

57.Beinenenue y
OpraHu3MOB

Vpok " TpaHCHOPT U BBIJICTIEHUE Y OPTaHU3MOB.
" (MDI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400329?menuReferrer=catalogue

58.3amura y opranuzMoB

59. PaznpaxxuMoCTh u
perymsiust GyHKIIHA

VYpok "TpancniopT u BbIIEICHUE Y OPTaHU3MOB.
Yacts 2" (MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409723?menuReferrer=catalogue

60. DopMbI pa3MHOKEHUS
OpraHu3MoOB

Ypoxk «Pa3apakxuMoCTh U peryssinus y
opraau3mMoB.» (MDIII)
https://uchebnik.mos.ru/material view/atomic o
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https://uchebnik.mos.ru/material_view/atomic_objects/10409723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue

bjects/10452998?menuReferrer=cataloque

61.I'ameTorenes y
>KUBOTHBIX. OCOOEHHOCTH

CTPOCHHCE IOJOBBIX KIIETOK

VYpok "becnosioe U Moa0BoO€ pa3MHOKEHUE.
JKvi3HEeHHbIE IMKIIBI Pa3HBIX IPYII OPraHu3MOB"
(POILI)
https://resh.edu.ru/subject/lesson/5359/start/2709
99/

62. Pa3BurHre 1moioBBIX
KJIETOK Yy paCTEHUU

Ypok «I"amerorenes y »kuBOTHbIX» (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=cataloque

63. OrmmogoTBOpEHNE.
OcobenHocTH Mporiecca

64. OMOpHroHaBEHOE
pa3BHUTHE

65. PocT u pa3Butue
’KHUBOTHBIX

Y];)OK «Pa3BUTHE ITOJIOBBIX KJIETOK U
OIUIOAOTBOpPEHUE y pacteHuin» (MIII)
https://uchebnik.mos.ru/material_view/lesson _te
mplates/2063490?menuReferrer=catalogue

Ypok «OHTOTreHEe3. DMOPHOHATIBHOE Pa3BUTHE
opranuszma.» (P3OL)
https://resh.edu.ru/subject/lesson/5630/start/1329
20/

66.PocT u pa3Butue
pacTeHui

VYpok "Poct u pa3Butre opranuzmon” (MOILI)
https://uchebnik.mos.ru/material view/atomic o
bjects/7490396?menuReferrer=catalogue

67.Pemenue
OMOJIOTUYECKHUX 3a1ad 110
TEME

68. KonrponbHas pabora
teMe "Opranu3MeHHbIN
YPOBEHbB >KU3HU"

69.Teneruka. Mcropus
usyuenus. I. Mennens

70.HaciencTBEHHOCTD —
OCHOBHOE€ I[TOHATHE
T€eHETUKHU

71. MoHorubpumanoe
CKpElIUBaHUE.

72.Pemenue
AIIEMEHTaPHBIX
TeHEeTUYECKUX 3a1a4

VYpok " [ToctamOpuonansHoe pa3Butue. [Ipsmoe
passutue" (MOILLI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10456490?menuReferrer=catalogue

Vpok "T"amerorenes y ;kuBoTHbIX" (MOILI)
https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=cataloque

Vpoxk «Meito3z» (MIIII)
https://uchebnik.mos.ru/material view/lesson te
mplates/1976992?menuReferrer=catalogue

Ypok «YpPOBHU OpraHu3alyy )KUBOM MaTEPUID)
(MDIII)

https://uchebnik.mos.ru/material _view/atomic o
bjects/7503435?menuReferrer=catalogue

Vpok "I'enernyeckas nHpopmaius eé
peanusanus B Kietke. ['ed. 'enom. Peakiuu
MaTpuyHoro cunrtesa" (POIII)
https://resh.edu.ru/subject/lesson/5352/start/2957
80/

VYpok "Pa3zBuTre NoaoBbIX KIETOK U
omonoTBOpeHue y pacrenuit” (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400458?menuReferrer=catalogue

73.Hemnomuaoe
JTIOMHUHUPOBAHHE.
KonomunupoBanue

VYpok "I'eneruka. MeTo 1l TE€HETUKH.
I'enetnueckas Tepmunosorus” (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8764839?menuReferrer=catalogue

74. lurubpugHoe
CKpelluBaHue

Buneo "Odopmienue 3amay mo renetuke"
(MDIII)
https://uchebnik.mos.ru/material view/atomic o
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bjects/8979229?menuReferrer=catalogue

75. Pemenue
FEHETUYECKUX 3a0a4

Ypok "MonorubpuaHoe ckpemuBanue. [lepBoiid
U BTOpOH 3aK0H Menzeins. I'enetnueckas
cuMBoJInKa 1 Tepmuboiorus” (POII)
https://resh.edu.ru/subject/lesson/5386/start/3010
65/

76.3akon Moprana.
Cuennennoe
HacIIeIOBaHUE

Ypok "MonorubpuaHoe ckpemnubanne (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/7854335?menuReferrer=catalogue

77.Pemenue
FEHETUYECKUX 3a0a4

78.Teneruka nmona

VYpok "AmnnenbHble TeHbl. AHATU3UPYIOIICE
ckpemuBanue" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10806430?menuReferrer=catalogue

VYpok «lurndbpuaHoe ckpemubanue. Tperuit
3akoH Menaens.» (POLL)
https://resh.edu.ru/subject/lesson/4725/start/1079
47/

79. Pemenue
TeHEeTUYECKUX 3a1a4

80.TenoM uenoBeka.
Mertombl U3ydeHus
TCHCTHUKH YCJIIOBCKA

Vpoxk "Iurubpuanoe ckpemubanue” (MOIIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/9391251?menuReferrer=catalogue

Vpoxk «CrernieHHoe HaclieJOBaHUE T€HOB.»
(PDIII)
https://resh.edu.ru/subject/lesson/4755/start/1188
28/

81.HacnencreeHnnie
00JIE3HH YeIOBEKA

82.3MeHYHUBOCTh
MPU3HAKOB OpraHu3Ma

VYpok "XpomocoMHas Teopust
HacnenctseHHoctu" (MOILI)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1093407?menuReferrer=catalogue

VYpok "I'eneruka nona. Hacnenosanue,
creruieHHoe ¢ nosom" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10873320?menuReferrer=catalogue

83. MoaudukarmonHas
U3MEHYHUBOCTH
JlaGoparopHast pabota Ne
5 «CrarucTHdecKue
3aKOHOMEPHOCTHU

MO (PUKAITMOHHOM
U3MEHYHUBOCTH)

VYpok "I'enotun u cpena. Henacnencrsennas
n3MeHuuBocTh" (MOII)
https://uchebnik.mos.ru/material _view/atomic o
bjects/9472943?menuReferrer=catalogue

84.TenoTunuueckas
U3MEHUYUBOCTH

Vpok "I'enernka. MeTo 1l TeHETUKH.
I'eneTnueckas TCPMHHOJIOTUA U CI/IMBOJ'II/IKa"
(MDIII)

https://uchebnik.mos.ru/material _view/lesson _te
mplates/2014302?menuReferrer=catalogue

85.MyrareHs! u X
BJIMSTHHC HA )KUBBIC
OpTaHU3MBI

Ypoxk "OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHUYUBOCTH: MOAU(PUKAIIMOHHAS,
koMOuHaTuBHas ¥ MmyTanuonHas" (POIII)
https://resh.edu.ru/subject/lesson/5387/start/1743
5/

86. KonTponpsHas pabora

Ypok "MoaudukarmonHas ”3MEHIYNBOCTH"
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https://resh.edu.ru/subject/lesson/5387/start/17435/

TeMme «l'eHeTrkKa — HayKa o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTH
OpraHU3MOB»

87.Cenexuus 1 eé 3a1aun.
H.. BaBuios

(MDIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10452922?menuReferrer=cataloque

Vpok "Cenekuus Kak npoiecc 1 kak Hayka"
(ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10710481?menuReferrer=catalogue

88.MeTonbl cenexkiuu
pacTeHui

89.Meroasl cenexkuuu
JKMBOTHBIX

Ypok «OcHOBBI cenekuuu. JloMmecTukaus B
cesnexkuu. Metonbl cenexuun» (M3IIL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8412877?menuReferrer=catalogue

VYpok «JlocTtuxkenns cenexkuuu B Poccum.
Cenexuus xuBoTHbBIX" (MOILLI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10822900?menuReferrer=catalogue

90. MeTons! ceneKuu
MHUKPOOPTaHU3MOB

Ypok «JlocTtuxkenus cenekuuu B Poccun.
Cenexuus pacTeHUN 1 MUKPOOPIaHU3MOBY
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10844445?menuReferrer=catalogue

91. locTmxeHus
COBPEMEHHOM CEJEKIUU

VYpok "I'eneruka u cenexkuus" (POL)
https://resh.edu.ru/subject/lesson/3861/start/2957
51/

92. buorexHosorus

93. KiietouHas TEXHOJIOTUSA
U HHXXCHEPHSI

94. XpomocomHast 1
TeHHAasl UHKEHepUs

VYpok "buorexHosnorus, €€ HallpaBJIeHUS U
nepcnexktussl.”" (MOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8839150?menuReferrer=catalogue

VYpok "I'ennas umxenepus" (MOII)
https://uchebnik.mos.ru/material view/lesson te
mplates/1962389?menuReferrer=catalogue

95. O06001IeHKE IO TEME
«Cenexuusi OpraHu3MOB»

96.Pemrenue 3amau
MOBBILIEHHON CIIOKHOCTH
110 CCJICKIITUN

97.Pemenue 3amau
[IOBBIIIEHHON CIIOKHOCTH
110 OUTOJIOTUN

98. Pemienue 3amau
HOBBIIIEHHOMN CIIOKHOCTH
10 T€HETUKE

VYpok "Jloctmxenus cenexuuu B Poccun.
Cenexuus pacrenuit" (MOIL)
https://uchebnik.mos.ru/material _view/atomic o
bjects/10844092?menuReferrer=catalogue

VYpok «Metoas! iutonoruu. Kiierounas teopusi»
(MDIII)

https://uchebnik.mos.ru/material _view/atomic o
bjects/7491115?menuReferrer=catalogue

Ypoxk «I'eneTrka. MeToapl reHETUKH.
reHeTI/I‘-IeCKaSI TepMI/IHOJIOFI/I}I U CUMBOJINKAQ))
(MDIII)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/2014302?menuReferrer=catalogue

99. MtoroBbIii ypok

VYpok "OBomonmonHas teopus Y. lapsuna.
Cunrernueckas Teopus sBomronuu’ (MOII)
https://uchebnik.mos.ru/material_view/atomic o



https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7491115?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7491115?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7544136?menuReferrer=catalogue

bjects/7544136?menuReferrer=catalogue

OBIIEE KOJIMYECTBO
YACOB 11O
I[TPOT'PAMME
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