MHWHHUCTEPCTBO MPOCBEINIEHUS POCCUIICKOM ®EJEPAIIUN
MunncrepcTBO 00pazoBanus U HayKu PecnmyOiukn bamkoprocran

AJIMHHHCTPAIUs ropoackoro okpyra ropoa Hedrekamck

MOAY COII Ne 3

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

PykoBoaurens HIMO 3amectutens nupekropa  Jdupexkrop MOAY COIL Ne
no YP 3

Cenuna O.10.

[Iporokon Ne 1

or 28.08.2023 . CakparoBa M.M. KpsiioB A.B.
[Ipotokon Ne 01 ot [Ipuka3z Ne 421 ot 31.08.2023 r.
30.08.2023 1.
PABOYAS ITPOTPAMMA

(ID 1966793)

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

1t ooyuarommuxcst 10 — 11 xmaccos

Hedrexkamck 2023



INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o yue6HOMY TipeameTy "buonorus" (nanee — OUoIOTHsI) HA YPOBHE CPETHETO
obmero obpazoBanus pazpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bruoorus» U OCHOBHBIX IMOJIOKEHHH (eepanbHoi paboueil mporpaMMel
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenussm O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIIOTCS criocoboMm muddepeHnnanud o0ydeHusl Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 ATUX YYE€OHBIX MIPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEILIECHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH HAy4HOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér mpencraBieHne O IS U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €r0 CTPYKTYpPUpPOBAaHUE IO pa3jeliaM M TeMaw,
pacnpenesenre o KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh N3YUEeHUs yueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OHMOIOTUM peaar30BaH MPUHIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromapss 4yeMy [pOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  IOCJEOYIOIlee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 370pOBOM 00Opas3e *KHU3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoiaHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMBIM JMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesyibrataM o0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001mero oopa3oBaHus.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero o0pa3oBaHUs 3aBEpIIACT
Ouonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIMpEeHue U yriyOleHue 3HaHuH
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OuoJorum,
HMOpHUOJIOTUN W OMOJOTUU PAa3BUTHS, T€HETHKHU, CENEKIIUHU, OMOTEXHOJIOTUH, HBOJIOLMOHHOIO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriyOoJeHHOM YpOBHE OpUEHTHPOBAHO HA
HOJATOTOBKY OOYyYaroIUXcs K TMOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJHEro MpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp>KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOY4YaIOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3efoB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpasoBanus, B 10—11 kiaccax 3TH 3HaHMA MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YTiyOIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



o0UIMX 3aKOHOMEPHOCTSX JKHU3HH, JOMOJIHHUTEIBHO BKJIIOYEHBI OMOJOTHMYECKHE CBEICHUS
IPUKIIAHOTO U MOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU O0YUYaIOLIUMUCS PU U3y4eHUHN (QUBUKH, XUMUH,
reorpauu u MaTEMaTHKH.

Crpykrypa mnporpammsl 1o ydyeOHOMy IpenMery "buonorus" oTpaxaer CHUCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOMBI K M3ydeHHIo Ouonoruu. COriaacHO UM, HM3Y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3aluH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wiadetsl. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYJISIDHOM M KIJIETOYHOM Ounosioruu,
AMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIU3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
duznonornu venoseka. B 11 kitacce U3y4yaroTcsi SBOJIOIMOHHOE YY€HHE, OCHOBBI SKOJOTHH U
yuaeHue o obuochepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOCHUH, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMH, NMPUKIAIHBIX ACIEKTaX
Ouonoruveckux 3HaHWM. (15 pa3BuUTUS U MOJAEpKaHUsS UHTepeca 00yJaromuxcsi K OMOJIOTUU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOI0 MaTepuaia B COACPKaHUH MPOTrPAMMBI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJICHHMS W PA3BUTHUsSI TOW WM MHOU
o0nactu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJIOTHYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yueHust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKLIHMOHAIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI HUCII0JIb30BaTh 3TH 3HAHUS B (POPMHPOBAHUU HHTEpECA
K onpeaenéHHo o0nacTu MpodecCHOHATBHON NEATEIbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Jloctuxenue 1nenu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
oOecrieunBaeTcs pelIeHuEM CIEAYIOINX 3a1au:

OCBOCHME OOYyYarOIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJSIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKA, OpraHu3M, MOy, BUI,
OuoreorieHo3, Owochepa); O BBIIAIOMIMXCA OTKPBHITUSAX M COBPEMEHHBIX HCCICIOBAHUSX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAaMM  TO3HAHUA  JKUBOM  MPHUPOJBI:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOrMUECKHUX HAyK (MOJIEKYJISAPHOW M KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OuoNOTMM, MAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX WCCIIEIOBaHU B JjabopaTopuu W B Tpupone (HaOIoaeHue, HU3MEpPEeHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIJICHUE OOYYaIOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIM3HPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHMOJOTHMM M COLHMAJIBHO-



SKOHOMHMYECKUMH M SKOJOTHYECKHMMH MpoOJieMaMy YeJOBEYeCTBa; OLEHUBATH IOCIEICTBUS
CBOCH JNeATENPHOCTH 10 OTHOIIEGHUIO K OKpY)KAIoLIed NpUpOAHON cpeae, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIO€H; OOOCHOBBIBAaTb M COOJIOJATh  MEpHI
npodUIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEIEHUS B MPUPOJIE U OOecTeueHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JacTh
OuoJjioruu;

pa3BUTHE y 00YYarOIINXCs WHTEIUIEKTYallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Impoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 MPoOJIeMaMy, METOJOJIOTHEel OWOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, peleHuss OWOJIOTUYECKUX 33134, MOJAEIHPOBAHUS
OHOJOTrN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIHTAHHUE Y OOYYArOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHUS B TPUPOAE; WHTETPALUN €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS M 3I0POBbS OKPYXKAIOIMIMX JIOACH (COOMIONACHHUS Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/IaHME YCJIOBMHM JJIi OCO3HAHHOTO BHIOOpPa OOYYaIOUUMUCS WHIUBUIYaTbHOU
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEayoIEeMy HpopecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHAMBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
peruoHa.

OOmiee ymuciioO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YriayOJIE€HHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Heziento).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp’KaHUs M HAIPaBJIEHHOCTH Ha MPOJOJKEHHE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHMU3ALMUAX CPEAHEro NPO(PECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM MPH O0yYEHMHM OHOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MPOBECHUE J1abOpaTOPHBIX M TMpakTHUeCKuX paboT. Takke ydyacThe oOydarmmxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBo arrecranuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHas Hayka. KpaTkasi wctopusi pa3BUTUS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHmaameHTardbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJOrMM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHWe OHOJIOTMM B TMPAKTHUECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpaHE
MPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBno, U. . Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Onoaoruu. CBONWCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb WU IIE€JIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM, MONYJISIIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp xak popma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Metoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOMU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3bpoc B Omonorndeckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXE€HUSI PE3yJIbTAaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanuu

Tabmumer 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «BHOJOTHYECKHE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHU OPTraHU3ALMH KUBOM NMPUPOIb», «CTpoeHNE )KUBOTHOM
KneTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpTraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTropHoe 000pyIOBaHUE TSl IPOBEACHMS HAOTIOACHUN, N3MEPECHHUIA,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «licronp30BaHHE Pa3IUYHBIX METOJOB MPHU HM3YYECHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus KjieTku



Knerka — cTpykTypHO-(pyHKIMOHAJIbHAS €IMHUIA XKHUBOTO. VICTOPUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOJ MEUYeHbIX aToMOB, AuddepeHunanbHoe  HEeHTpUdyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yuenue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.

JeMmoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «McTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, *UBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUYHOM Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOdJIEMEHThI. Bona n e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KJIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BELECTBA KIETKH, UX OnoJiornyeckas posib. Posib KATHOHOB ¥ AaHMOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue QpyHkiuu 6enkoB. [lpuoHul.

VYraeBoasl. MoHOcaxapuabl, AUCAXapHIbl, ONUrOcaxapuibpl M monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlununer.  T'uppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukanus — numnujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, ctepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenune HykinemHOBBIX KuCIOT. HykieoTusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRMOMUKY, NPOMEOMUKU.

CrpykrypHast Ouosorus: OMOXUMHUYECKHE U OMO(pU3MYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoOMOJeKyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetst: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuuer u cxembl: «[lepuonuyeckass TabmuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OENnKOBOW MOJEKYNIbI», «CTpOCHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYJ
nunuaoBy, «HykiienHOBBIE KUCIOTH», «CTpoeHue MOIEKYIbl ATD.

O6opynoBaHue: XuMu4eckas mocyzia u 00opy10BaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnasi pa6ora «lccienoBanne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue 1 QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHocTH cTpoeHus reTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QYHKIIMOHHUPOBAHUE DYKapHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponunaemocts memOpanbl. Pabora
HATPHUI-KaJIMEeBOro Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHUH, rprOoB.

[Mutomnazma. I{utozons. Llutockener. J[Bwkenue unutomnazMbl. OpraHoOUIbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anuMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKkyinyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJsipHbIT)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoocu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kineTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MHUTOXOHAPHUM, IIACTUABL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1acTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMIACTBI  BBICIIMX
pacTeHUN.

HememOpannbie opranouas! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OpPraHOHIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpoghunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHue U JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBbI MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. berku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsie  BkmioueHus.  CpaBHUTENbHAas ~ XapaKTEPUCTHKA  KJIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JemMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHAPUMNY, «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHne CTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U ACIIIA3MOJIA3a B PACTUTEIBHBIX
KJIIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB U IPpeBpallleHHe SHEPIHH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KucCiIopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuil KIeTOYHOro merabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobupaiowue nuemenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (porocuHTe3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHNE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHsI U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTUYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHE, UIU KIETOYHOE JbIXaHHE. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenabHoe (GochopuinpoBaHHE.
Onepeuss memopannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IEpel aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toprpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl m cxembl: «POTOCHHTE3», «IDHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MHKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMEpE aMMJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi paGora «l3ydeHue (HEPMEHTATUBHOTO PACIICIIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakiuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM HWHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Ydactue TpancnoptHeix PHK B GmocuuTese Oenka. YcinoBus
O6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MPolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3aboneBaHusl uenoBeka, KUBOTHbIX, pactenui. CIIN, COVID-19,
COIMATHHBIE Y METUIIMHCKHUE TIPOOJIEMBI.

Buoungpopmamura: unmespayus u ananuz 6onvuux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcme.

JleMoOHCTpaLuu

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «leHeTmueckuii koa», «Bupycem,
«baxrepuodarm.

IIpakTuyeckas padora «Co3ianue MOJIEIIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounsnii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
MPOIIeCCOB, mpoTekaronux B uHTepdase. [loaroroBka kineTku K neneHuto. [IpecuHTeTnueckuii
(TTOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEp(PAa3bl.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XPpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIUME B HUX Mpolecchl. THrbl
muTo3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHNE MUTO3A.

Perymsmuss mMuToTHueckoro unukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe sapo, XxpoMocoMbl, (GyHKIIMOHATIbHASI TEHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemMoHCTpauMu

Tabmuupl u cxembl: «Ku3HEeHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIETKax KOpeIlKa
JTyKay.

JlaGoparopnas padora «/3yueHre XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUANIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1einoe. ['omeocras.

Tkanu pacrenuit. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHUs, (PYHKUUNH U PaACIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHass. OCOOCHHOCTH CTpPOEHUs, (PYHKIHMHA M PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBmxeHue oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M Y€JIOBEKa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilormnomienre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTenbHbIe
xenesbl. [lumeBapuTenpHas cucTemMa 4esioBeKa.

Heixanue opraau3MoB. [[pixanne pactennid. Jprxanne >xuBOTHBIX. Juddy3us Ta3oB yepes
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxatenpHas MOBEpXHOCTh. JKaOepHoe M n€roynoe
IbIxaHue. JlpIxaHue TO3BOHOYHBIX UBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa YejaoBeka. MexaHusm
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BplueneHue 'y  KMBOTHBIX.
Cokpatutenbupie Bakyonau. Opranbsl BbigeneHus. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbiAeNneHus1. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CHUCTEMaMU. BplieneHrne y MO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBIL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTéHHBI  cnenuuueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnaauTtenbHble OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. PazipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa M uX
3HauEHUeE.

HepBHast cucrema u peduieKTopHass peryisinus y >KHUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCJIO0XHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryisiiusi ¥ SHIOKPHUHHAS CHUCTEMa KUBOTHBIX W 4YeloBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

[Toptper: U. I1. I1aBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebmns», «CTpoeHHe JHMCTOBOM IIACTUHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbpbllleyHass CHUCTEMay,
«BpinenurenbHas cucrema», «JHIOKpPUHHAS cucteMay, «CTpoeHue MbIIbly, «MIMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE H0KIEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuny, «HepBHas cuctema MIIEKONUTAIONIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMILIAPHl KOMHATHBIX pPacTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OenkoB Tmoj JeiicTtBueM (epMeHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMHU ONBITOB IO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBU>KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yyeHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 10JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kneTku, unum ramersl. Meiio3. Craguum Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasputve. l'ameroreHe3 'y JKUBOTHbIX. [lonoBble — Keme3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJeTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodnem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupogannoe opodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTU OPOOJICHUsT MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCST  3apojibliia (dMOpUOHANBHAS HMHAYKIMS). 3akiajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKHX B3aMMOJEWUCTBUI reHOB. BimsHue Ha
SMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAJIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuoJibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

Pasmuoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[BETKOBBIX pacTeHuii. OOpa3zoBaHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiuyd OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JleMoOHCTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel U cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE JBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kyka», «Pa3zButue capaHum», «Pa3Butue JSTymKn», «/|BOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK IAnOpPOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBON MUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMaTO30HM/IO0B,
Mozienb «L{uKI1 pa3BUTHS JATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX Yu€HBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKU, JOMHHAHTHBI M pELECCUBHBIA MpPU3HAK, TOMO3MUIOTa,
TeTepPO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETUKU:
TUOPUAOIOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannmn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Baswiios, A. H.
benozepckwit, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue oCHOBBI MOHOTUOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uToIOornueckie 0OCHOBBI AUTMOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCJIE€ICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXAaHHU3M OINpPEAEIEHUS IoJIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llmeloTponuss — MHOXKECTBEHHOE JEHCTBUE IEHa.
MHOXeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KommiemMeHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOACUCTBUS «XO35IMH — MapasuT» U «XO3AUH —
MUKpoOnomy». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl 1 cxembl: «llepBriii U BTOpO# 3akoHbI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpelupanuey, «Hemnonnoe nomunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30huiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rTHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopeiictBue reHotuna u cpeabl npu (opmMupoBaHMH (GEeHOTHNA. V3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE NpPHU3HAKU. BHUIbl  H3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (opMUpOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHslll psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIUYECKOW M3MEHUYMBOCTH. Bubl
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMmOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuil: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTallUH.
ComMaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, POJb INULEHEMUYECKUX (YaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunbl u3meHumBOCTHY, «MoOmU(UKAIMOHHAS HN3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(potorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccremoBaHuE 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psijia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHas HporpaMma HCCIEAOBaHUS T€HOMa 4YelOBeKa.
MeTobl M3Y4YEeHUS TEHETUKHU YETIOBEKAa: TeHEATIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHIYECKHIA,
MONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomouibro [T1[P-
anaymza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaCOIOKEHHOCThI0. 3HAUYEHHWE MEIAMIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH M JICUCHUM T'eHETUYECKUX 3a00JIeBaHUI uenoBeKka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (DPH3UUIECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MNpeapacrnoaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoOHCTpaLuu

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHs] TCHETUKH YEIOBEKaY,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3smMoB

JlomecTukanusa U cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus: 1 MHOT00oOpa3usi KyJlIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COpPTOB pAacTeHUM U TMOpoa KUBOTHbIX. CopT, mnopojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3Hauenue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTanue npousBoauteneil mo motomctBy. OTOop mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TIOMOIIIbIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuaimoHHbBIN U
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYJIbTYpHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pPEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenune monumionnoB. BHyTpuBuAoBas rTuOpHIM3anus. bBIM3KOPOICTBEHHOE
CKpeIlMBaHue, Wi UHOpUIUHT. HepoAcTBeHHOE CKpellMBaHue, WiKd ayTOpuauHT. ['eTeposuc u
ero mpuyuHbl. Mcnonp3oBaHue reTepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAs1 peGONIOYUSLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN M UX IJUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YENAX YIYYUIEeHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHUl, Nepedo8biX udel U
NnepCcneKmuBHbIX MexHoI02Ul.

JleMOHCTpPaL UK

[optpetsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLIUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHue cOpPTOB KyJbTYpHBIX PAaCTEHMH M IOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeToI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHKEHHUS CENEKIIMU PACTEHHM W >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIM Y4acTOK, B TEIIMYHOE
XO035IMCTBO, B JIaOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepuUcTHKa. TpaaunuoHHas OHOTEXHOJOrus: XJeboneueHue,
IOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudyeckuit cuute3. OObEKThI
MHUKPOOHOJIOTHYECKUX TeXHOMOoTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COAECPKAIIUX
HE BCTpEYarolluecs B pupoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHkeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEHM PacCTCHUM MU >KUBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMatudeckuii smOpuoreHe3. Mcmonb3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NOJNUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBbI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TIe€HHOU
UHXEHEPUHU.

Menununackue 6uorexnonorun. [TocrreHomuas mudposas meaununa. [1LP-1uarnocTuka.
MeTab010MHBIH aHaIN3, TEHOLIEHTPUYECKHUI aHAIN3 POTEeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OuomH)xeHepusi A pa3pabOTKM  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTA U
ckaddonauHra s peneHus 3a1a4 NepcoHaATM3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LIEJIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O OMacHbIe 3a00JI€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuipr u cxembl:  «lcrmonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HH)KEHEPUSI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHonorus — BaKHeIas npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KUIIACC
Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HMHTCHCHUBHOCTH
pPasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBostonun (CTI). HeittpanbHast TeOpHs SBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOrUs. 3HauU€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonnein, . K. benses.

Tabmuubl n cxembl: «Cucrema xuBod npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
XKHUBOTHBIX (110 Jlamapky)», «Kapta-cxema Mapuipyra myremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KyJbTYpHBIX (hopM KamycTs», «[loposbl JOMANIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHUJI 3BOJOLUNY», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuKpo3BoIIOIUSA U eé pe3yJibTaThl

[Tomymsiuust Kak 3JeMeHTapHas eAuHuLa 3BoolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYpPHI monyJsiiuii. MI3mMenenne reHooH 1a MOMyIIsIuy Kak
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHIIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBlI€HHbIE W3MEHEHUs
qyacToT ajulenaed B momymsauusax. O¢¢exT ocHoBarend. IDpgexkm OYMuLIOUHO20 20PIbILIKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunsvl u creocmeus. Illposenenue >¢pghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIUi:
reorpaguueckas (IpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS).

EcrectBenHblii oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOIIMHA, pa3pbIBatOLIMil (qu3pynTuBHBIH). IlonoBoit oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yslbTaT MUKPOIBOJIOLMU. Bo3HHKHOBEHME
npucnocoOieHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdonornyeckue, (QU3NOIOrHYECKHE, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIHH.
W3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3anus, Tuopuan3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BOmIOIMOHHOM OuoMOorMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazusa. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lOoMysAIOHHAas CTPYKTypa BUIAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIIEe CHIBI  DBOJIIOIHN,



«IKONOTHYeCKas M3O0JIAIMSA TOMYJSIUNA CceBaHCKOM dopenny», «['eorpaduueckas H3OISIIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsainoHHbIe BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBaHUEY, «MHpycTpuanbHbIid MEJIaHU3M, «Kussie HCKOIIaeMBbIE»,
«ITokpOBHUTENIBCTBEHHAsI OKpacKa KUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BHuI0OOpa3oBaHME TpPEX BUIOB  JIAHABIIICHY,
«OKoyornyecKoe BUI000pa3oBaHKE BHUAOB cHUHUL, «[lonurmmounsl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMepaMu pa3iNYHbIX MPUCIOCOOJICHUH, Yydyena NTHUI U 3Bepeil pa3HbIX BUJIOB, repdapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jlaboparopnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1EJI€CO00Pa3HOCTH.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB IO MOP(POIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MakposBoitoluy. [laneonTonornyeckue METoAbl U3y4E€HUS SBOIOIMH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaduyeckue Meronbl u3ydeHus osBomonuu. CpaBHeHue ¢uopbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odmactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnyecKMEe MEXAaHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHMS DBOJIOLMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYISpPHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyYEHHUS  HBOJIOLHUU.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOTEHETHUYECKHX J1EPEBLEB.

XPpOMOCOMHBIE MyTallu1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBWJjia)  SBONIOUUHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajauanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[optpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkens.

Tabnuupl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPHKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodurs», «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOTMYHBIE UM  AHAJIOTMYHBIE  OPIaHbBD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IMIMMIaH3e», «I JIaBHBIE
HaIpaBJIeHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMW3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl TPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPENCTABIECHUSI O 3apOXKACHUU JKU3HU (KpealuoHMW3M). I'mnore3a HOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsltaMu ®. Penu, JI. Cnannanuanu, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# »BoronuuU. [ImanerapHas (reosoruyeckasi) SBOJIOHS.
XuMHUYECKasi IBOJIONHS. AOHOTeHHBIM CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHETHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) m rumoreza «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas WKaaa: 30Hbl, IPbl, HIEPUOJIBI, STTOXH.

Hauanbnbie 3Tanbel oprannyeckoil 3Bostound. [losiBIEeHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIC
OMOIIEHKN Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl ABOJIOLMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. IlosBieHne CHOpPOBBIX pacTEHUH W 3aBOCBAHHE HMH CYILH.
Cemennble pactenust. [IponcxoxaeHre IBETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINiA.
[Ipoucxoxaenne miiekonuTaromux W OTUI. [lpuHIUn kimoueBoro apomopdoza. OcBoeHuUE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXel, MPOTEPO30ii, NaIe030M, ME303011,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencreus
MaccoBbIX BbIMHpaHHUil. COBpEMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpaL UK

[Toptpets: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CaM03apOoXKJIeHHs XHU3HM», «Cxema ombita C. Mwmmiepa, I'. IOpu», «3tansl HeopraHndecKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOIIOIMHY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuUMOHMOreHe3a», «CucremMa >KUBOW NIPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUS >KMUBOTHOTO MHpay,
«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOTHEICY, «IIpecmbikaromuecs», «lITuup,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeuMckoil apey, «Pa3BuUTHE KU3HM B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HUW B MNANECO30MCKONM dpe», «Pa3BuTue XKHU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30HCKON »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOTI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHMUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnas snaboparopHasi padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTopnass pabora «lI3yueHue u oOInucaHHME HCKOINAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUM pa3HBIX
OTZIETIOBY.

IpakTnyeckas padora «3ydeHne 0COOEHHOCTEW CTPOCHNUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun auTponosioruv. MeToabl aHTPONOJIOTUH.

CraHOBIIEHHE NPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHUECKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosIoruYecKue, (HU3HO0IOro-OMOXUMHYECKHe, MoBeAeHuecKkne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

HBwxymme  cuibl  (pakTopbl)  aHTpOHOreHes3a:  OWOJIOTUYECKUE,  COLMAJbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTU/bI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAcH. YenoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTHLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonssiit porecc u noaumopusm. [lomynsuoHHbIe BONHBI, Apeiid TeHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHus 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT, 4elgoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomiel cpensl. BiausHue reorpaduyeckoit cpeasl U aperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapaple MeToabl B (pu3nuueckoi  (OMOJOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccienoBaHMs — NPUPOABI  yenoBeka.  lccienoBaHwe — KORBOJIOLMHU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpPauMu



[Toptpetsi: Y. dapBun, JI. Jluku, A. . Porunckuii, M. M. ['epacumos.

Tabmumer u  cxembl: «MeTOasl  aHTPOMONIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «/IBIDKyIIME CHJIBI aHTPOIOrEHE3a», «OJBOIIOLNUOHHOE JPEBO YEJIOBEKa»,
«ABcTpasionurek», «HenoBek ymenslii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD», «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 yenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepUallbHONW KyJIbTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (¢dotorpaduu) KapTHH C  MHGPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaX0A0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIN TOPCa IIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue o0OCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNi YETOBEKay.

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOLICHHMAX OPraHuU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButHe dKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMHM C APYTUMHU HayKaMH.

Mertonbl skosioruu. [loneBble HaOMOEHUS. DKCIIEPUMEHTHl B 3KOJOIUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMU,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€HM uyenoBeyecTBa C MNpUPOAOoH. DOpMHUPOBAHME DKOJOTMYECKOW KYIbTYPBl M
HKOJIOTMYECKOM TPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmune!l u cxembl: «Paznensl skojgorun», «Metoasl 3kogorun», «Cxema MOHUTOpPUHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBaAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonoruyeckrue (akToppl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OHOTHYEeCKHe, aHTpomoreHHble. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3kojoruueckuil axrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurnanpHas poisb ceera. doToneprnoausm.

Temmeparypa Kak 3Kojorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKunOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXUMA.



Cpenbl oOuTaHMs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAas, IIyOWHHas
NOJNOYBCHHAs, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns oprann3MoB K )KU3HU B pa3HbIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTaApHUKHM, KYCTapHUUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznennble (GOpMBI JKMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJEHCTBHIA:  KOHKYPEHIIMSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyeOHMYecTBO). Herpoduueckue  B3aMMOACUCTBHS  (TONHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHYECKHX B3aUMOJCHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpaL UK

Tabmuipl 1 cxeMbl: «IJKonoruueckue GakTopbl», «CBETOBOM CHEKTPY», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEGHUIO K CBETY», « T eMIOKPOBHBIEC JKUBOTHBIEY», «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >XKUBOTHBIX», «Cpeapl OOWTaHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOro necay», «llemu nutanus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pPAacTEHUH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYMBBIX
pacTeHMii, 4Yydena MNTULl W 3Bepel, repOapuu pacTeHHM, OTHOCSIIMUXCS K Trurpodpuram,
Kcepoduram, me3zoduTaM, KOMHATHBIE PACTEHHUs JJAHHBIX TPYII, KOJUJIEKIIMH >XUBOTHBIX,
0oOWTAIONIMX B Pa3HBIX cpefax, repOaphy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 0ONaArOIINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTCHHM W >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aWMOJCHCTBUSX.

JlabopaTopHnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTHYeCKHe XapaKTepUCTUKHN momyisinuu. [lomynsanusa kak Ouonoruueckas cucTeMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHIOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuidi. OCHOBHBIE TTOKA3aTENN MOMYIISIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Dkojnoruyeckas CTpykTypa nomynsuuu. OleHKa YHUCIEHHOCTH momyisiuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buortndeckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiuud. Kpussle poctra uyucienHoctu nonyisuuu. Kpusbsie BbDKUBaHMS. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »sKoyMOrMYecKoi Huime BuAa. Mecroobutanue. MHOroMmepHas MO
skojornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomymsnuil. Apeansl BUAOB. Buiabl M MX KM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HWHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoHCTpaLuu

[Toptper: [Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOMysuny, «[IpoctpancTBeHHas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuisl nomymsiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojens skonmornueckord wumm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIUN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH paCTeHUN K PaCCENCHUIO».

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4YeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHM3MOB B 3KOCHUCTEME: IPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckrue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3K0ocHcTeMBL. brioMacca U MpoayKIusa. DKOJIOTMUYECKUE TUPAMHU/IBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCUHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEeMcTBUS Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoansie 3KocUCTEMBL. JKOcCUCHeMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMaMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil  ¢ayHel. buonmormueckoe W  XO3MHCTBEHHOE 3HAa4YEeHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKocuctemax. Ponv kackaomozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, TNOMYJSALMUA M OKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHN.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauuu

IToprper: A. JIx. Tencnu.

Tabmuuet u cxemsl: «CTpyKkTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUIA YUCEID», «IKOJIOTHYECKas MUpaMuia OMoMacchl», «IKOJIOTrHYecKas
nupamuaa sHeprumy», «OOpasoBanme Ooioray, «llepBuunas cykneccus», «BoccTaHOBICHHE
Jeca mocliie Mmoxapa», «IKocucTema o03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPruu B arpoieHnos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX PIKOCUCTEMAX .

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, TZIe CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouocdepsl U ero PyHKINU.

3aKOHOMEPHOCTH cyliecTBoBaHus 6uocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliectB u
OHoreoXMMHYECKHe MUKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBeHuit B Ouocdepe.

3onanbHOCTH OuOChepsl. [lonaTue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsl. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIIEHKA WX PECYpPCHOrO TIOTEHIHaNa M
O6rochepHbIX QYHKIUI.

JleMoOHCTpaLun

[optpetsi: B. 1. Bepuazackuii, 3. 3rocc.

Tabmumet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kmmmatumdeckue mosica 3emum», «Tynmapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W HX TpUYHHBL Bo3jaeicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa MOYBEHHBIX PecypcoB. MI3MeHeHue Kinmara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBII M JKMBOTHBIM Mup. Oxpana
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbI MPUPoAbl. KpacHble KHUTH.
Oco060 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA W MPHUPOAbI. ParroHnanbHoOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Owmojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooos Hopbovl ¢ OHUONOBPENCOECHUAMU.
Pexoncmpyxkyus MOpCKUX u HA3eMHBIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuipl u  cxembl: «3arpsiHeHue arMmocdepbl», «3arps3HeHre Truapocheps,
«3arpszHenne  mouBbl», «llapHukoBbiii  3pdexkT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimwBaeT TPeOOBaHUS K pPE3ysbTaTaM OCBOCHHUS OOYyYaIOIIUMHCS
MIPOrpaMM CPETHETO O0IIeT0 00pa30BaHusl: TMIHOCTHBIE, METAIPEIMETHBIC U MTPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI 10 OHOJOTHH BBIIACICHBI
CIIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpagieHnoe pazeéumue BHYTPEHHUX
yOEXKJIEHUM JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, HPUCYUIUMU  CUCTEME
OuoJoru4eckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMHU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHUS, Pa3BUTUA BHYTPEHHEN MO3MLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
yBaXXEHHUsA, OEpeXHOTr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroILIEen cpene.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAIWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpeHNEe KU3HEHHOTO OMNbITa U ONbITa AEITEIBHOCTA B MPOLECCE pean3aluyd OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOydYaromIerocs Kak aKTHUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3TAHUH YICOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYUTHIBaTb B  CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MIO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXKJICHUH CIIOPHBIX BOTIPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHUCKON IPAXKIAHCKOM MICHTUYHOCTH, TAaTPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoIMHOMN, ropmocTu 3a CBOM Kpai, CBOKO
Poauny, cBOM SI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOJBL,
nocTxkeHusiM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUHU B [IO3HAHUU 3aKOHOB IIpUpOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATUA HGHHOCTefI CEMEUHON JKU3HU B COOTBETCTBUHU C TpaauuusiMu HApOoOaOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAaHHUEC DMOIIUOHAJIBHOT'O BOSHCﬁCTBHH JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  310POBbS U
IMOIMOHAIBHOTO 0J1arOMOJIyHsi:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MmacHoro oopasa *KU3HU (340POBOE MUTAHUE,
COONIOZICHHE TUTUEHHUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NpPUBBIYEK (YHOTpEOJEHUs alKOroJid,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0T00uE;

TOTOBHOCTH K aKTUBHOU OCATCIIBHOCTHU TEXHOJIOTHYECKOU U COHI/IaJ'IBHOI\/’I HaIpaBJICHHOCTH,
CHOCOOHOCTD WHUIUUPOBAThH, IJIaHUPOBATh n CaAMOCTOSATCIIBHO BBITIOJIHATH TaKYIO
NESITEIbHOCTD;

WHTEpEC K pa3muyHbiM cepam mpodeccHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJOTMU 3HAHHS U yMEHUS
IpU pEHICHUH MPOoOJieM, CBSI3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (coOr0AeHne
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE NIEHUCTBUM, IPUHOCIIIMX BpEI OKpPYXKAlOLIEH INPUPOJHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPe0TBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYJBTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHON IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOH 1eATeIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M  OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIbTYphl KaKk CPEICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUs: IPUPOIHOTO paBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWJIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKMX 3HAHUH B IESAX MOBBIMICHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHON
rPaMOTHOCTH O0y4arouxcs, GopMUpyeMoil pu N3ydeHUn OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHalu3a M OOBSCHEHUS SBICHUN
OKpPY’KaIOIIero MHpa M MPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHeE JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTHYECKUE 3HAHUS IS peIIeHUs
po0JeM B peaibHbBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENbHOCTH, FOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEAMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC JUIS  (POpPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXTpeMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WM JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre GHYHKIUOHATBLHON T'PaMOTHOCTH M COIMAIbHOM KOMIIETCHITUH OOYYaroluXxcs;
CIIOCOOHOCTH o0yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTTNHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COITMAIbHOM MPAKTHKE.

B pesynbrare wusyueHuss OHOJIOTMU Ha YpPOBHE CpelIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss OyayT copMmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBI CPETHEro o0Iero oopa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBj1ajeHNe YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aAKTyalU3UpOBAaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHWHM 3HAHWUH MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHIATUSIMH);

OTIPE/ICIIATh IEMHM JEATEIHbHOCTH, 3a7aBas TMapaMeTPbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHUYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTPUBAEMBIX SBICHHSAX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PAa3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATE PAOOTy B YCIOBHSIX pPEabHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE NeHCTBHA:



BJIa/IETh HAaBBIKAMH y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHON NEATEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pEeIIeHUs] TPAKTUUECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB I103HAHUS;

UCIIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEpIIpPETAlU, TPEOOpa30BaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCIE MpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEIBHON JEATEIBbHOCTU U
KU3HEHHBIX CHUTYalLlUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y e€ pelleHusl, HaxOAuUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIN3UPOBATh IOJYYEHHbIE B XOJ€ PpELICHUS 3a7auyd pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMWA B TIO3HABATEIBHYI0 M  IPAKTHYECKyl0  00jactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJEH, MNpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe ydeOHOro mocodus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HMH(OPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METONbl NMPH IOHCKE U O0TOOpe
Ouosiornueckoi nHpopMaluu, He0OXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrel: TPUMEHATh XUMHUYECKHe, (PU3NYecCKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOIB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLICHUs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUSA, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXKUTEIHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecCTHAas IesITeJIbHOCTh:

IIOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAJbHOW pabOTHI IIpU
peleHn OMOIOTUYECKO MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JIeHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPJIWHUPOBATH
JEUCTBUSA 10 €€ INOCTHIKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMH paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0ro y4yaCTHMKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBiageHne yHMBEPCAJTbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€7€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTElIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENSM;



BJIAJICTh HaBBIKAMU ITO3HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsl U IPYrUx:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YEIOBEKa.

NNPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS colepkaHUs ydeOHoro mpeamera «buomorus» Ha
yriryOIEHHOM ypOBHE OPUEHTHUPOBAHBI HA 0OecIieueHHEe MPOPHUIBHOT0 00yueHUsT 00yYatOIIHXCS
Oouonornu. OHM BKIIOYAIOT: crenu(UYecKue sl OHONIOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TIO OCBOCHHIO, HHTEpPIpPETAlMM W NpeoOpa3oBaHUIO 3HAHWHA, BHIBI
JEATEIIFHOCTH 110 TIOJIYYSHUIO HOBBIX 3HAHMW M WX NPHUMEHEHUIO B Pa3lIMYHBIX Y4YEOHBIX, a
TaK)Ke B PEaJIbHBIX JKU3HEHHBIX CHTyalusx. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO To1aM
U3yUYCHHS.

[IpenmerHble pe3ynabTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
peleHny MpobJeM palMoHaIbHOIO IPUPOAONOIL30BAHNUS, O BKJIA/I€ POCCUHCKUX U 3apyOexKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMUECKHMX 3HAHHM, KOTOopas BKJIOYAeT: OCHOBOIIOJIArarollne
OMOJOrMYecKre TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOpEryJIsIliMs, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usl U MPOUCXOKICHUS KYJIbTYPHBIX PAacTEHHil), 3aKOHBI (€IUHO00pa3us MOTOMKOB
NIEPBOTO MOKOJIEHMS], PAaCIIEIJIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro Hacineaosanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpHHIMITBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (ONMHCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcje OakTepuii, rpuOOB, pacTCHMIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTEHHUM, J>XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYEeCKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OpoxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO THUIOB MUTAHHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHAVBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJAEHCTBUS TI'€HOB, TE€TEpO3HcCa,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOMIAMH KIIETKH M WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUIUSIMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHUl, >KUBOTHBIX M YENIOBEKA M WX (QYHKIHSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX
(GYHKIMSAMHU, MEXKIy dTallaMd OOMEHA BEIIECTB, ATAllaMH KIIETOYHOTO I[HMKIA M YKHU3HEHHBIX
[IUKJIOB OPTraHU3MOB, J3TalaMH ASMOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTHnoM u (hakTopamMu Cpeabl OOUTAHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHHH,
KUBOTHBIX U Y€JIOBEKA;

YMEHHUE MCIOJIh30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, ONMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE peliaTh OWOJIOTHYECKHE 3a/a4H, BBISIBISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEAYEMbIMH OHOJIOTUYECKUMHU TIPOIIECCAMH U SIBJICHHSIMH, JIelaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE PadOThI, COONIIOIATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX SKCICPHUMCEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNTb UCCIICIOBAHNS, AHATM3UPOBATh MOJYUYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, W MYOJIMYHO MPEICTABISATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHUE OILICHUBATh O3TUYECKHE acCICeKThl COBPEMCHHBIX HCCIICIOBaHUN B 001acTH
Ouonornu W MenWIUHBI (KIOHWPOBaHHE, HMCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAIpPaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHaabHON 1EATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOI0 X0341iCTBA, MUIIEBON
POMBIIIICHHOCTH, YIIyOJIATh TIO3HABATENBbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alMsaX CPEeAHEro NPOoPecCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHbie pe3ynbTaThl OCBOEHMsI yuyeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUNA O MecTe U PoJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa, B TMO3HAHWU 3aKOHOB
IPUPOJIBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKKe B PELICHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoje, oOIIEeCTBY, YEJIOBEKY, O BKJAJ€ POCCHMCKHX M 3apyOeXHBbIX Y4YEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTHH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloumX OWOJIOTUYECKUX TEPMUHOB U TMOHATHH (BHL,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTETHUECKass Teopus 3Bomonuu), yueHus (A. H. CesepuoBa — 0 NyTsIX U HalpaBICHUSX
sBosonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jx. Xapan
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbOuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHUE BIAJCTh OCHOBHBIMH METOJaMHM HAy4YHOTO TIO3HAHMS, WCIOJIb3yeMbIMU B
OMOJIOTMYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONMCaHUE, H3MEpPEHHE,



HaOJI0/IeHUe, HKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUSI U OLEHKU aHTPOIOT€HHBIX U3MEHEHUH B
pUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, JKOCHCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HalpaBJICHUH 3BOJIIOLNH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIOIHH, ABIKYILIUMU
CHJIAMU aHTPOIOTeHEe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M NMPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENIbHBIC IPU3HAKH KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpene obOurtaHusi, aOMOTHUYECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMax CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTEeIbCTBA POJICTBA OPTaHU3MOB pAa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOTo0Opasusi BUAOB M IKOCHCTEM KaK YCIOBHUS COCYIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/adyH, BBISBISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IMpPaKTHYECKHE padOThl, COOMIOIaTh IpaBUiia MPH
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX DSKCIEPUMEHTAIBHBIMH CPEJICTBAMHU,
bopMynupys 1eNb UcCel0BaHNs, aHAIM3UPOBATh MOJIYUYECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUIEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl M TEOPUM O MPOUCXOXKIACHUU JKU3HU, 4YelOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPALICHHS TII00aTbHBIX
U3MEHEHUH B 6uocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON JeTETFHOCTH B
o0Omacth  OMOJOTMM, OSKOJOTUH, IPHUPOJOINONIB30BAHUS, MEIUIHUHBI, OHOTEXHOJIOTHUH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHUCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOJIsSTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun U MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMsS B OpraHM3alUsIX CpPeTHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
K
Ne H DAMMEL e JaekTpoHHbIe (HU(pPOBHIE)
n/n ANMEHOBARME pAICTIOB | TEM NPOTP Bcero Kontpoars | Ilpakruiec o0pa3oBaTe/bHbIE PeCypChl
ble padoThbI KHe padoThl
1 5 1 bu6mmoreka [JOK
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBble cucTeMbl U X U3yUEHUE 2 https://m.edso0o.ru/7f41c292
bubmuorexa [JOK
3 brosorus ierkn 2 0.5 https://m.edsoo.ru/7f41c292
4 XuMHUYecKasi OpraHu3aus KIeTKU 10 1 Egggl;llﬁeelziiﬁ)orﬁﬂ £41292
bubmuorexa [JOK
> Crpociue u dyniimn KieTiH 8 2 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUHU B KIIETKE 9 1 https://m.edsoo.ru/7f41c292
7 HacnencrBenHnast nnpopmanus u peanuzaius e€ B 9 05 bubnuoreka [IOK
KJIETKE ) https://m.edsoo.ru/7f41¢c292
. bubnuoreka [JOK
8 PKH3HEHHBIH MK KISTKH 6 ! https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
9 Ctpoenue U PyHKIIMHA OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 05 bubnuoreka [IOK
W3MEHYMBOCTH OPraHU3MOB ) https://m.edsoo.ru/7f41c292
12 3 10 1 bu6mmorexa [IOK
AKOHOMEPHOCTHU HaclleZICTBEHHOCTH https://m.edsoo.ru/7f41c292



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

bubmuoreka [JOK

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

14 Tenernia yenoexa 3 0.5 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK

15 Cenexis opranu3Mon 4 I https://m.edsoo.ru/7f41c292

16 BuorexHonorus u cuHTeTHYecKass OMOIOT U 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f41¢292

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13



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

11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl JJICKTPOHHEIC (HPPOBLIC)
n/n pasi pPorp Bcero Kownrpoaen | - Tpakruec o0pa3oBaTe/bHbIE Pecypchl
ble padoThI KHe padoThl
| 3apoxaeHUE U Pa3BUTHE HBOJIIOIIMOHHBIX MPEACTABICHHUI 4 bubnmoreka [JOK
B Onosoruu https://m.edsoo.ru/7f41cc74
2 MukposBontonus U €€ pe3yJbTaThl 15 2 }I?tl/tlgg'l;l/(r)rTleeliiascL)E)orIlf/7 4174
N bubnuorexa [JOK
3 MaipooBommonus 1 ¢€ pesyIbTaTel 7 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMile 16 1.5 Egg:?ﬁlﬁgﬁfn fAlccTd
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIIOTeHE3 11 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
6 DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSX OPTaHU3MOB U 4 0.5 bubnnoreka [JOK
HaJIOPraHU3MEHHBIX CUCTEM C OKPYXKAIOIIEH Cpeaon ' https://m.edsoo.ru/7f41cc74
7 Opranusmsl 1 cpesia OOUTaHUS 10 1.5 Egg;_?lﬁeeﬁlsicﬁfn fA1ccTd
8 DKOJIOTHS BUJOB U MOMYJISIIUI 10 0.5 Egg:_l;l/;re;iiorﬁﬂ f41ccTd
9 DKoJ0rus COOOIIECTB. DKOJIOTUYECKUE CHCTEMBI 12 0.5 Egg;?lﬁeeﬁlsicﬁfn fA1ccTd
10 buocdepa — rinobanbHast skocucrema 7 EgSgI;I/(;lreeI;asiOrIlfn f41ccTd
bu6mmoreka [IOK
11 YesoBek U OKpYyIKaroIas cpea 6 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVTIACC
KosmnuecTBo yacoB JlaTa usyyenust
Ne Tema vDOKa JIeKTPOHHBbIE HU(POBHIE
n/n yp Beero Konrpoasn | IIpakruuec | Ilian dakT 06PA30BATEILHBIE PECYPCh
ble padoThI KHe padoThl
1 buosiorus kak KOMILJIEKCHAs HayKa U 1 bubnuotexa [JOK
KaK 4aCTh COBPEMEHHOT'0 00IIeCTBa https://m.edsoo.ru/863e6122
2 JKuBble cucTeMBI M MX CBOMCTBA 1 bubmorexa LOK
https://m.edsoo.ru/863e632a
3 YpoBHEBas OpraHU3aIns KUBBIX 1 bubnmnoreka HOK
CHCTEM https://m.edsoo.ru/863e6564
Poccniickas aekTpoHHas
4 Hcropust OTKpBITUS U U3YUEHUS 1 1IKoJsa
kietku. Knerounas teopust https://resh.edu.ru/subject/les
son/5383/main
Meronasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[ | Do dlyene | o BiGmores 10K
A ' https://m.edsoo.ru/863e6122
(xpoMatorpadus, saexTpodopes,
nuddepeHnmranibHoe
nentpudyruponanue, [TIP)»
6 XUMUYECKUN COCTaB KJIETKU 1 bubmaorexa LIOK
https://m.edsoo.ru/863e674e
7 MuHnepalibHbIE BEIIECTBA KJIETKH, UX 1 bubnuotexa [JOK
Ouonoruveckas poib https://m.edsoo.ru/863e674e
Oprannueckue BenIecTBa KIETKH —
3 6enku. JlaboparopHas pabota 1 05 bubnuotexa [JOK
«O06HapyxeHHe OEIKOB C MTOMOIIBIO ' https://m.edsoo.ru/863e6b72
KaueCTBEHHBIX PEAKITU»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://resh.edu.ru/subject/lesson/5383/main
https://resh.edu.ru/subject/lesson/5383/main
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

CgoiicTBa, K1accupuKaIys u

bubnunorexa LIOK

«H3 YYCHHUC NBUKCHUS IUTOIJIA3MbIL

? byHKIIUM OEITKOB https://m.edsoo.ru/863e6b72
10 OpraHuyecKue BeIecTBa KJIETKH — but6mmoreka [IOK
YIJI€BOIbI https://m.edsoo.ru/863e6870
11 Oprannueckue BenecTBa KJIETKH — bubmmoreka [JOK
JIUTTHIBI https://m.edso00.ru/863e6870
Hyxneunoseie kucnotsl. JJHK u
o | T Taopuopnun e o B 10K
A YK ' https://m.edsoo.ru/863e6d5c
KHCJIOT, BBIIEJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue bubnnorexa [JOK
nykieosunTpudocarer (HTD) https://m.edsoo.ru/863e6d5c
14| ronovmn. moamcepoML BuGmorera LIOK
- TP P i https://m.edsoo.ru/863e6d5c
IPOTEOMHKHU
. bubnnorexa [JOK
15 Mertoze! CTpYKTypHOIt GHONIOrHH https://m.edsoo.ru/863e6e88
Poccuiickas anekTpoHHas
16 Tunel knetok. [Ipokapuornueckas 1IKOJIa
KJIeTKa https://resh.edu.ru/subject/les
son/5383/main
Conoeme wponsel B LOK
17 Tl éHHE s Kngquoﬁ 0.5 https:/m.eds00.ru/863e6ff0
v https://m.edsoo.ru/863e716¢
MeMOpaHbD)
bubnunorexa LIOK
18 [ToBepxXHOCTHBII anmapar KJIeTKU https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
OnHOMeMOpaHHBIE OPTaHOU/TBI Poccwuiickas anekTpoHHas
19 kieTku. [Ipaktuueckas padota 0.5 LIKOJIa

https://resh.edu.ru/subject/les



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/main
https://resh.edu.ru/subject/lesson/5383/main
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/3847/main

B PaCTUTCIIbHBIX KJICTKAX»

son/3847/main

[TosmyaBTOHOMHBIE OpraHOUbI
KJIETKH: MUTOXOHAPUH, TIIIACTHIBI.
JlaGopaTtopHnast pabota

Poccuiickas anekTpoHHas
HIKOJIa

20 0.5 :
«Uccnenosanue miazMoau3a u https://resh.edu.ru/subject/les
JIETUIa3MOJIN3a B PACTUTEIbHBIX son/3847/main
KJICTKax)

Poccuiickas snexkTpoHHast
21 HememOpanHbIie OpraHoOuIbl KIETKU HKoa
p p https://resh.edu.ru/subject/les
son/5383/main
Poccniickas a5ekTpoHHas
HIKOJIa
22 Crpoenue u KUUU A71pa .
P (GynKn P https://resh.edu.ru/subject/les
son/3847/main
CpaBHUTENbHAS XapaKTEPUCTHKA Poccuiickas anekTpoHHas
KJIETOK 3yKapuoT. JlaboparopHas HIKOJIa

23 0.5 :
pabota «/3ydyeHue cTpoeHHsI KJIETOK https://resh.edu.ru/subject/les
Pa3IMYHBIX OPTaHU3MOB) son/3847/main
AcCUMIIISTINS U TUCCUMUIISIIINS —

JIBE€ CTOPOHBI MeTaboau3Ma. Turbl

24 obmena BemiecTB. JlaboparopHas bubmuoreka [IOK
pabota «/3ydyeHue KaTaaIuTHYECKON https://m.edsoo.ru/863e766¢
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIA3hl UM KaTanaas3bl)»

DepMEHTAaTUBHBIN XapaKTep
pEeaKIHii KJIETOYHOTO MeTaboIn3Ma.
JlaboparopHas pabota «3ydenue
patopas p M Bu6miorexa IIOK
25 (bepMEHTaTUBHOTO PaCIICTIIICHUS 0.5

MEepoKCHuia BOAOPpOaA B
PACTUTCIIBHBIX U JKUBOTHBIX
KIJIICTKax»

https://m.edsoo.ru/863e766¢



https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/5383/main
https://resh.edu.ru/subject/lesson/5383/main
https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/3847/main
https://resh.edu.ru/subject/lesson/3847/main
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

Benku-akTuBaTopsl u OenKu-

bubnunorexa LIOK

26 WHTUOUTOPBI https://m.edsoo.ru/863e7aae
. but6mmoreka [IOK
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB https://m.eds0o.ru/863e7¢98
bubnunorexa LIOK
28 PotocunTes https://m.edsoo.ru/863e7c98
sy | o g oo s b B 10K
P port ' https://m.edsoo.ru/863e7c98
($OTOCHHTE3a M XEMOCHHTE3a
AHa3poOHbBIC OpraHnu3Mbl. Buibl Poccuiickas aeKTpoHHAS
30 opoxenus. JlabopatopHas pabora IKoJIa
«CpaBHEHHE MTPOLIECCOB OPOKEHUS https://resh.edu.ru/subject/les
U IbIXaHUI» son/3917/main
31 AdpOoOHBIC OPTaHU3MBI. JTaITbI bubmunoreka IIOK
SHEPreTHYEeCKOro oOMeHa https://m.edsoo.ru/863e7aae
DHeprusi MeMOpPaHHOT0 TpajueHTa Bubnmorexa [[OK
32 npoTtoHoB. Cunte3 AT®: pabora .
. https://m.edsoo.ru/863e7aae
npoToHHON AT®-cuHTa3bI
33 Peakiim MaTpuyHOTO CUHTE3a bubmorexa LOK
1 p https://m.edsoo.ru/863e796¢e
34 Tpanckpunums — MaTpUYHBINA bubmuoreka [IOK
cunre3 PHK https://m.edsoo.ru/863e796e
35 Tpancnsuus u e€ sTarnbl bubmmorexa LIOK
P 1 https://m.edsoo.ru/863e796¢e
36 KonupoBanue amunokuciot. Ponb bubmuoreka [JOK
pubocom B OmocuHTe3€e OenKa https://m.edsoo.ru/863e796e
Poccuiickast anexkTpoHHast
37 Opranu3zanus reHoMa y MpoKapuoT IIKOJIa
Y DYKapuoT https://resh.edu.ru/subject/less
on/3939/main
38 MonekynsipHble MEXaHU3MBbI Poccuiickast anexkTpoHHast



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main
https://resh.edu.ru/subject/lesson/3917/main
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://resh.edu.ru/subject/lesson/3939/main
https://resh.edu.ru/subject/lesson/3939/main

IKCIIPECCUU T€HOB y 3yKapuoT

[IKOJIa
https://resh.edu.ru/subject/les

son/3939/main
Bupycel — BHEKIETOUHBIE ()OPMBI
39 JKU3HHU M OOJIMTaTHBIE TIapa3UThI. 05 bubnuorexa [JOK
[IpakTuueckas padora «Co3nanue ' https://m.edsoo.ru/863e7540
MOJIEJIH BUPYCa»
40 BupycHsbie 3a0071eBaHus Y€I0BEKA, bubnuotexa [JOK
YKUBOTHBIX, pACTEHUH https://m.edsoo.ru/863e7540
Poccniickas aekTpoHHas
A1 Hanorexnonoruu B 6uonoruu u HIKOJIa
MEJIULIMHE https://resh.edu.ru/subject/les
son/5757/main
bubnuoreka [{OK
42 JKW3HEHHBIN ITUKIT KICTKH https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Poccuiickas anekTpoHHas
5 IKoJIa
43 Marpiineii cunres JIHK https://resh.edu.ru/subject/les
son/5352/main
Xpomocomsl. JlabopaTopHas paborta EI?(?;;CKM DJICKTpOHHAd
. ;II//IIIg(yzeHHii; pszl\;)(:iOM R 05 https://resh.edu.ru/subject/les
porperap son/5352/main
bu6nmnorexa LIOK
45 Jlenenne KTk — MHTO3 https://m.edsoo.ru/863e7f4a
Tunsl knetok. Kapuokunes u
16 | Hadmorenme vimowm s srerka 03 Bubmotexa LIOK
8 ' https://m.edsoo.ru/863e7f4a
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoIpenaparax)»
47 Perynsiuust >)KW3BHEHHOTO IUKJIA Poccuiickast anexkTpoHHast



https://resh.edu.ru/subject/lesson/3939/main
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KJICTOK

[IKOJIa
https://resh.edu.ru/subject/les
son/3927/main

Poccuiickas anexkTpoHHast
IIKOJIA

48 OpranmsM Kak eIuHOE 1IEJI0E .
p A I https://resh.edu.ru/subject/les
son/3927/main
N Poccuiickas anekTpoHHas
Tkanu pacrenuii. JlJaboparopnas
49 pabota «/3yueHnue Tkanei 0.5 HKoa
ACTCHILID ) https://resh.edu.ru/subject/les
p son/3927/main
TkaHU KUBOTHBIX U YEJIOBEKA. DOKCBOP — OHJIAMH IIKOJIA
50 JlaboparopHas pabota «3yuenue 0.5 https://foxford.ru/wiki/biolog
TKaHel! >KUBOTHBIX) iya/tkani-zhivotnyh
Poccniickas anexTpoHHast
Oprassl. CHCTEMBI OpPTraHOB.
51 JlaGopaTtopnast pabora «3yuenue 0.5 HRosa
ODLAHOB LECTKOBOIO DACTEHISY ) https://resh.edu.ru/subject/les
p B p son/5824/main
Poccuiickas anekTpoHHas
52 Ormopa Teaa OpraHu3MoOB Lko1a
p p https://resh.edu.ru/subject/less
on/1009
Poccniickas anexkTpoHHast
53 JIBr>KeHre OpraHu3MoB HKosa
p https://resh.edu.ru/subject/les
son/1010
Poccuiickast anexkTpoHHast
54 IIuTtanue opraHn3MoB tkona
p https://resh.edu.ru/subject/les
son/826
55 ITnTanue MO3BOHOYHEIX KUBOTHBIX. Poccuiickast anexkTpoHHast

HI/II_I_ICBapI/ITeJ'IBHaSI cucrema

IIKOJIa
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https://resh.edu.ru/subject/lesson/3927/main
https://resh.edu.ru/subject/lesson/3927/main
https://resh.edu.ru/subject/lesson/3927/main
https://resh.edu.ru/subject/lesson/3927/main
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh
https://resh.edu.ru/subject/lesson/5824/main
https://resh.edu.ru/subject/lesson/5824/main
https://resh.edu.ru/subject/lesson/1009
https://resh.edu.ru/subject/lesson/1009
https://resh.edu.ru/subject/lesson/1010
https://resh.edu.ru/subject/lesson/1010
https://resh.edu.ru/subject/lesson/826
https://resh.edu.ru/subject/lesson/826

YCIOBCKa

https://resh.edu.ru/subject/les
son/826

56

I[bIXaHI/IC OpraHnu3mMoB

Poccuiickas anekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/les
son/6759/main

57

I[HX&HI/IC IIO3BOHOYHBIX JXUBOTHBIX

" 4YCJIOBCKA

Poccuiickas anexTpoHHast
IIKOoJIa
https://resh.edu.ru/subject/les
son/6759/main

58

TpchnopT BCIICCTB Yy OpTraHNU3MOB

Poccuiickas aieKTpoHHAS
IIKoJIa
https://resh.edu.ru/subject/les
son/829

59

KpOBeHOCHaSI CHUCTEMaA
ITO3BOHOYHBIX )XUBOTHBIX U
YCJIOBCKA

Poccniickas a5ekTpoHHas

HIKOJIa
https://resh.edu.ru/subject/less
on/6761/main

60

Brinenenue Y OpraHnu3MoB

Poccuiickas anekTpoHHas
IIKoJIa
https://resh.edu.ru/subject/les
son/6762/main/313907

61

3amura y OpraHu3MoB

Poccniickas anexkTpoHHast

HIKOJIa
https://resh.edu.ru/subject/less
on/1580/main

62

I/IMMYHHEUI CUCTEMA YCITOBCKaA

Poccuiickast anexkTpoHHast
IIKoJIa
https://resh.edu.ru/subject/les
son/1580/main

63

PazgpaxxnumocTs n peryisus y

OpTraHnu3MOB

Poccniickas anexkTpoHHast
IKOJIA



https://resh.edu.ru/subject/lesson/826
https://resh.edu.ru/subject/lesson/826
https://resh.edu.ru/subject/lesson/6759/main
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https://resh.edu.ru/subject/lesson/6762/main/313907
https://resh.edu.ru/subject/lesson/6762/main/313907
https://resh.edu.ru/subject/lesson/1580/main
https://resh.edu.ru/subject/lesson/1580/main
https://resh.edu.ru/subject/lesson/1580/main
https://resh.edu.ru/subject/lesson/1580/main

https://resh.edu.ru/subject/les
son/6766/main

I'ymopanbHas peryssauus u

Poccuiickas anekTpoHHas
HIKOJIa

64 ?II;HSEEII:;{HM CHCTCMA AKHUBOTHBIX 1 https://resh.edu.ru/subject/les
T son/2458/main
65 DopMBI pa3sMHOKEHHSA OPTaHU3MOB Bubmorexa HOK
PMBIP p https://m.edsoo.ru/863e81b6
bubmuoreka [{OK
66 Tonooe pasmnoxenne https://m.edsoo.ru/863e81b6
. bubnuorexa [IOK
67 Meidos https://m.edsoo.ru/863e7f4a
I"ameTorenes. OGpa3oBaHue U
pa3BUTHE TOJIOBBIX KJIETOK.
bubmuoreka [{OK
68 JlaboparopHas pabota «3yuenue 0.5 https://m.edsoo.ru/863e81b6
CTPOEHMUSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax»
69 NunuBuyanbHOE pa3BUTHE bubnunorexa [IOK
OpTraHU3MOB — OHTOTEHE3 https://m.edsoo.ru/863e8436
70 3akyajKa OpraHOB U TKaHEH U3 bubnuotexa [JOK
3apOJIBIIEBBIX JTUCTKOB https://m.edsoo.ru/863e8436
Poct u pa3BuTHE KUBOTHBIX. Poccuiickast anekTpoHHas
7 JlaGopaTtopHnas pabota «BrisiBieHHE 05 IKoJIa
IIPU3HAKOB CXOJICTBA 3apOBILIEH ) https://resh.edu.ru/subject/les
MO3BOHOYHBIX KUBOTHEIX) son/5359/main
Pa3smMHOXeHME U pa3BUTHE Poccniickas anexkTpoHHast
79 pactenuii. JlabopaTopHas paborta 05 MIKOJIA
«CTpoeHHe OPraHOB Pa3MHOKEHUS ' https://resh.edu.ru/subject/les
BBICIINX PACTCHUN» son/5359/main
73 Hcropus ctaHOBIICHNS U pa3BUTHUSA bubmuoteka [JOK
TeHETHKHU KaK HayK1 https://m.edsoo.ru/863e86{2
74 OCHOBHBIE ITOHATUS U CUMBOJIEI 0.5 bubanoreka IJOK



https://resh.edu.ru/subject/lesson/6766/main
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reHetuku. Jlaboparopuas pabota
«/Ipo3oduna kak 0OBEKT
TCHETHUYECKUX MCCIICTOBAHUI

https://m.edsoo.ru/863e8612

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTudeckas

bubnunorexa LIOK

5 pabora "M3ydyeHue pe3yabTaToB 0-5 https://m.edsoo.ru/863e8878
MOHOTHOPHUAHOTO CKPEIIUBAHUS Y
Jp030¢UIHI"

76 [MuTomornyeckre OCHOBBI bubmuorexa [JOK
MOHOTHOPUAHOTO CKPEIIMBAHUS https://m.edsoo.ru/863e8878

Poccniickas a5ekTpoHHas

77 AHanu3upyroliee CKpeluBaHue. 1Ko

Henosnnoe nomMmuanpoBanue https://resh.edu.ru/subject/les
son/5386/main/
JlurnbpuHoe CKpelrBaHue.

73 [IpakTuueckas padora «3y4yenne 05 bubnmnoreka HOK
pe3ybTaTOB JUTUOPUAHOTO ’ https://m.edsoo.ru/863e89a4
CKpEIIUBAHUS Y APO30(HIIBI

79 LuTonornyeckre OCHOBBI bubnuoteka [JOK
JTUTHOPHUIHOTO CKPEITUBAHUS https://m.edsoo.ru/863e89a4

30 CuenieHHoe HaclieIoBaHUE bubmuorexa [IOK
MIPU3HAKOB https://m.edsoo.ru/863e8c60

31 XpOMOCOMHasI TEOPUS bubmuoreka [JOK
HacjlaeACTBEHHOCTU https://m.edsoo.ru/863e8c60

bu6nuorexa [IOK

82 T'enerua nona https://m.edsoo.ru/863e8c60

Poccniickas anexkTpoHHast
83 I'enoTun kak 1en0CTHAs cCUCTEMA HIKosa
H https://resh.edu.ru/subject/les
son/2212/main
84 ['eHeTryeCcKHii KOHTPOJIb Pa3BUTUS Poccuiickas anexkTpoHHast



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
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paCTeHI/If/'I, JKHUBOTHBIX U YCJIOBCKA

[IKOJIa
https://resh.edu.ru/subject/les

son/2212/main

85 W3menunBocTh Npu3HaKkoB. Buel Bubmuoteka [JOK

M3MEHUYHUBOCTH https://m.edsoo.ru/863e8efe
but6mmoreka [IOK
M K

86 O (pUKAIFOHHAS H3MEHTMBOCT, https://m.edsoo.ru/863e8efe
Bapuaunonsslii psia u
BapuallMOHHAs KpUBasl.

87 fI?IEZEZT?)I;gEES 2SI?ZSIOM6 HOCTEH 0.5 bubmorexa LIOK

A . p ’ https://m.edsoo.ru/863e8efe
MOTU(PUKATTMIOHHON H3MEHUHNBOCTH.
[TocTpoeHre BapualiMOHHOTO psaa U
BApUALIMOHHON KPUBOI

33 I'eHoTuIMYECKass N3MECHYUBOCTb. bubmnoreka IIOK
KomOuHaTuBHAss HK3MEHYHBOCTD https://m.edsoo.ru/863e8d78
MyrannoHHast U3MEHYUBOCTb.

89 [TpakTrueckas pabota «MyTtauuu y 05 bubmuoreka [JOK
Jpo30¢guIIbl (Ha TOTOBBIX ' https://m.edsoo.ru/863e8d78
MUKpoIIpenaparax)»

00 | mponeca Smmencmmman Bu6morera LIOK

porecea. https://m.eds00.ru/863¢8d78
SIUTEHOMHKA
I'eneruka genoBeka. IlpakTuueckas

91 aboTa «COCTaBJ'IeHI/IeII?I aHaIu3 0.5 bubmaorexa LIOK
p $ ' https://m.edsoo.ru/863e8d78
POAOCTIOBHON

92 MeTob1 METUITUHCKON TEHETUKH bubmmorexa HOK

a AT https://m.edsoo.ru/863e8d78
3HaueHUEe MEIUIIMHCKON TCHETUKHU B Poccwuiickas anekTpoHHas

93 MPEIOTBPAICHUH U JICUCHUN IIKoJIa

FEHETHYECKHUX 3a00JIeBaHUM
YCIO0BECKa

https://resh.edu.ru/subject/les
son/3653/main
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OCHOBHBIE TTOHATHUSI CCJICKIIUU.

94 JlaGopaTtopHnas pabora «3yueHue 1 05 bubnuotexa [JOK
COPTOB KYJIbTYPHBIX PAaCTCHUH U ' https://m.edsoo.ru/863e9214
MOPOJT IOMAITHUX JKUBOTHBIX)
5 | N coemeeipbers 0 B 10K
o ' https://m.edso0.ru/863e¢9214
METOJIOB CEJICKIIMH PACTCHUIN»
% | semorm Tipaenmeona padora |1 Bubawoterca LIOK
- barTHaecKad p https://m.edso0.ru/863e9214
«IIpuBUBKa pacTCHUI»
97 SSI)I((I))J?II;I:;I;:HH:Z:;?’I‘/EqicKI/IX 1 bubmorexa LOK
https://m.edsoo.ru/863e¢9214
pecypcoB
buoTtexHonorus kak Hayka u
98 OTpacyib TPOU3BOJICTBA. 1 05 bubmuorexa [IOK
[TpakTuueckas pabota «3yuenue ' https://m.edsoo0.ru/863e¢9336
00BEKTOB OMOTESXHOJIOT U
99 OcHOBHBIE HaIIPABJICHUS 1 bubnuotexa [JOK
CHHTETHYECKOH OHMOIOTHHU https://m.edsoo.ru/863e¢9336
bu6nuorexa [IOK
100 XpOMOCOMHasI ¥ TeHHAas UHXKEHEPHs 1 https://m.edsoo.ru/863e9336
bubanoreka LIOK
101 MeaunuHcKre OMOTEXHOIOTHI 1 https://m.edsoo.ru/863e9336
102 [ToBTOpenue, 06001IIEHNE, 1
cucTeMaTHu3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 100 135

ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC

KoaunuecTBO 4acoB

JlaTa nzydyenus

Ne Tema VooKa DJIeKTpOoHHbIe U (pPOBbIE
n/m yp Beero Kontpoubn IMpakTuuec | I[lnan dDakT 06PA30BATETLHBIE PECYPCh
ble paboThbI KHe padoThl
bubmuoreka [JOK
1 OpomonnonHas teopus Y. Jlapsuna 1 https://m.eds00.ru/8639570
) JBY>KyIlMe CHIIbI SBOJIIOIIMUA BUIOB 1 bu6mmoreka [IOK
no Y. lapsuny https://m.edsoo.1ru/863e¢9570
el B orsa 10K
Y https://m.edsoo.ru/863ea20e
oTOOp
4 PopMHUPOBAHNE CUHTETUYECKON 1 bubnnorexa [HOK
TEOPHUHU SBOJIIOIUU https://m.edsoo.ru/863ea20e
5 OTanbl 3BOJIIOLIMOHHOTO IpoIlecca: 1 bu6mmoreka [JOK
MHUKPO3BOJIIOLUS U MAKPOIBOJIIOLIHS https://m.edsoo.ru/863e9cle
6 [Tonmynsiuust — 31eMeHTapHast 1 bubnnorexa [HOK
€IUHUIIA DBOJIIOLUU https://m.edsoo.ru/863e99¢c6
3aKOH T€HETUYECKOTO PaBHOBECHS
7 i:I[Z%oX 2$§HI’-IELBH' B;;;[fleglgilﬂBﬂeHHe 1 0.5 bubmorexa LHOK
patoprai p . ' https://m.edsoo.ru/863e9da4
W3MEHYHBOCTH Y 0COOEH OJIHOTO
BUJIA»
8 DnemeHTapHbIe (HaKTOPHI IBOIOLIUU 1 bubmorexa LHOK
P p H https://m.edsoo.ru/863e9da4
9 OddexT ocHoBaTend. dpdext 1 bubnnoreka [JOK
OYTBUIOYHOT'O IOPJIBIIIKA https://m.edsoo.ru/863e9da4
10 Murpanuu. M3omsmuun nomysnui: 1 bubnuorexa [IOK
reorpaguueckas, Ouonoruyeckas https://m.edsoo.ru/863e9da4
1 EctectBenHbIi 0TOOp — 1 bubnnorexa [JOK
HanpaBJIIOMUI (akTop BOTIOIHU https://m.edsoo.ru/863e9ed0
12 ITonoBoii oTO0p 1 bubnmorexa [IOK



https://m.edsoo.ru/863e9570
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https://m.edsoo.ru/863e9ed0

[IpucrnocobaeHHOCTh OPraHu3MOB
KaK pe3yJbTaT MUKPOIBOIIOLHH.

bubmuoreka [JOK

13 JlaGopaTtopHnast pabora «I/I3yquvHe 0.5 https://m.edsoo.ru/863e9fde
apoMop(}030B U UANOAAANITAUHN Y
PaCTEHUI U KUBOTHBIX)»
[Ipumeps! npucnocobsieHuit y
OpraHu3MoB: MOP(OIOTUYECKHE,
W3HOJIOTHYECKHE, OMOXUMHYECKUE
14 EOBGL[CH‘IGCKI/IC. JI’a60paTopHa$1 ’ 0.5 bubmiorexa LIOK
https://m.edsoo.ru/863e9fde
pabora «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
11€JIECO00PA3ZHOCThY
Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHeHUE bubnnoreka [JOK
15 0.5
BUIOB TI0 MOP(OJIOTHIECKOMY https://m.edsoo.ru/863e9ed0
KPUTEPUION
Poccuiickas snekTpoHHas
16 C 1Ko
ThyKTYpa Bia https://resh.edu.ru/subject/less
on/4949/main
Pocculickas 35eKTpoHHas
Bunoo6pa3oBaHue Kak pe3ynbTar IKOJIa
17 .
MUKPO3BOIIOLUU https://resh.edu.ru/subject/less
on/4949/main
Poccuiickas snekTpoHHas
18 CBA3b MUKPOIBOIIOLIMH U mIKoJIa
SIUAEMHUOIOTHN https://resh.edu.ru/subject/less
on/5388/main
O00011eHME 10 TEME
19 «MuKpO3BOIIIOLIUA U €€

pe3yabTaThI»
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MakposBonronus.

bu6mmoreka [IOK

20 LaneorTomnoruaeckue MeTOEL https://m.edsoo.ru/863e9cle
W3Y4YEHUS HBOJIIOIIUU
1 Buoreorpaduyeckrne meToabt bubmumoreka [IOK
W3YYEHUS IBOJTFOIIUN https://m.edsoo.ru/863e9cle
6)Y(3} e
22 c I\;Bii(T)JﬁI}J(I)EI}/IIg?;II(()H (bﬁJIOFI/I‘-IeCKI/IC bubmorexa [IOK
p p https://m.edsoo.ru/863e9cle
METO/Ibl U3YUYCHUS IBOJIFOIIUN
M -
| Mmoo B LOK
https://m.edsoo.ru/863e9cle
METO/IbI U3YUYCHHSI SBOTIOIUN
24 OO0mIre 3aKOHOMEPHOCTH IBOTIOIINH bubmiorexa LIOK
B P H https://m.edsoo.ru/863e9cle
A .
25 | Hepasnovepiiocrs teution B morexa LIOK
p p https://m.edsoo.ru/863e9cle
ABOJIIOIUHN
O06o06mIeHne o Teme
26 «MaxkpodBoIIOLHs U €€
pe3yIabTaThI»
27 Hayunble runoresst bubnnorexka [JOK
MIPOMCXO0KICHMS )KU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
8 JloHay4HBIE IPEACTABICHUS O bubnnorexa [JOK
3apOXKACHUU )KU3HU https://m.edsoo.ru/863ea5a6
29 OCHOBHBIE Tarbl HEOPTAaHUYECKON bubnuoteka [JOK
SBOIIOIUHU https://m.edsoo.ru/863ea5a6
30 ['unoTesbl 3apoKICHHS KU3HU bubmorexa [IOK
PO https://m.edsoo.ru/863ea5a6
Uctopus 3emin 1 MeToabI €€
J
uzyuenus. JlaboparopHas pabota Bubnmorexa [IOK
31 «M3yueHue u onucaHue 0.5

HCKOIIAaCMBbIX OCTATKOB APCBHUX
OpPTraHnu3MOB»

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea5a6
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HauanbHble 3Tans opraHn4eckoin

bubmuoreka [JOK

32
3BOJIIOIUU https://m.edsoo.ru/863eabbe

33 DBOIOLHS AYKAPHUOT bubmorexa LIOK

I yKap https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
ACTUTEJIBHOTO MUPA.
34 112[ AKTUYeCcKast aGI())Ta «3yuenue 0.5 bubmmorexa LIOK
P AP YHCHHE ' https://m.edsoo.ru/863ea8bc
0COOEHHOCTEH CTPOeHUs PaCTeHUN
pa3HbIX OTJEIIOBY»

35 OCHOBHBIE 3Tarbl YBOJIOIUN bubnuorexa [JOK
’)KUBOTHOTO MHUpa https://m.edsoo.ru/863ea8bc
OBOUTIOLIUS )KUBOTHBIX.

36 [IpaxTuueckas padora «3y4yenne 05 bubnnorexka [JOK
0COOEHHOCTEH CTPOCHUS ’ https://m.edsoo.ru/863ea8bc
MO3BOHOYHBIX JKHBOTHBIX)

37 Pa3BuTHe )xu3HM Ha 3emIie 1o 3pam bubnnorexa [HOK
Y NepuojiaM https://m.edsoo.ru/863ea48e

38 MaccoBble BBIMUPAHUS — bubnuoreka [IOK
HKOJIOTMYECKHE KPU3UCHI TPOLILIOTO https://m.edsoo.ru/863ea48e

Pocculickas 35eKTpoHHas

39 CoBpeMEHHBIHN KOJIOTNYECKUI HIKOJIa

KpHU3HUC, €r0 0COOEHHOCTH https://resh.edu.ru/subject/less
on/5781/main
CoBpemMeHHas cuctema bubnmnorexa [JOK

40
OpPraHMYECKOT0 MPOIIJIOTo https://m.edsoo.ru/863ea48e
OCHOBHBIE CUCTEMATHYECKHE bubnmuorexa [JOK

41
T'PYIIIBI OPraHU3MOB https://m.edsoo.ru/863ea48e
O6o0611eHne 10 TeMe

42 «IIpoucxoxaeHne u pa3BUTHE
YKU3HHU Ha 3eMiie»

43 AHTpOIO0JIOTHS — HayKa O bubnuoreka [IOK

YCIIOBCKE

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



https://m.edsoo.ru/863ea6be
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PazButue npeacrasineHuit o

bubmuoreka [JOK

a4 MIPOMCX 0K ICHUH YEJIOBEKA https://m.edsoo.ru/863eac2c
MecTo uenoBeKa B CUCTEME
OpPTaHUYECKOTO MUpA.

45 JlaGopaTtopHnas pabora «3yueHue 05 bubnuorexa [JOK
0COOEHHOCTEH CTpOEHUs CKelleTa ' https://m.edsoo.ru/863eac2c
YyeJIoBEKA, CBI3aHHBIX C
TPSIMOXOKJICHHEM))

46 JIBYOKYIIME CHIIBI aHTPOIIOrCHE3a Eubmiorexa IIOK

yi p https://m.edsoo.ru/863ead44
g | oo Sronocos Bunionsa LOK
1 P https://m.edsoo.ru/863ead44
AHTPOIIOTCHE3E
48 OCHOBHBIC CTaJUH aHTPOITOTCHE3a bubmiorexa LIOK
o p https://m.edsoo.ru/863ead44

49 ITaneoreHeTnka u najacoreHOMHUKA bubmaorexa LIOK

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

50 DBOIOIHS COBPEMEHHOIO Y€JIOBEKA Eubmorexa IIOK

H P https://m.edsoo.ru/863ead44
51| pabors disysenme sonomiesmn. 05 bu6miotexa LIOK
p YT ' https://m.edsoo.ru/863eaea2
aJanTanui 4eJI0BEKa»

59 MexaucuunianHapHble METObI bubnnoreka [JOK
AHTPOIIOJIOTUU https://m.edsoo.ru/863ead44
O0001IeHNEe IO TEME

53 «IIpouncxoxeHne 4yenoBeKa —

AHTPOTIOTEHE3)»
54 3apokAecHuE B Pa3BUTHE SKOJIOTUH Eubmiorexa LIOK
PO p https://m.edsoo.ru/863eafec
Metonsl sxonoruu. JlabopaTopHas
55 pabota «/3yueHue MeTo10B 0.5 bubmorexa LHOK

9KOJIOTHYECKHX HCCHCHOB&HHﬁ))

https://m.edsoo.ru/863eafec
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3HaYeHNE YKOJIOTUYECKUX 3HAHUHT

bubmuoreka [JOK

56
IUIA 4eI0BEKA https://m.edsoo.ru/863eafec
00001enue 1Mo TeMe «DKOJIOTUSI —
57 HayKa O B3aUMOOTHOILICHUSIX
OpPTaHU3MOBY
Poccuiickas snexkrpoHHas
IIKOJIa
58 DKoJioruueckue GaxKTopel .
b p https://resh.edu.ru/subject/less
on/5392/main
Abuotnueckue paxkropsl. CBET Kak
SKOJIOTHYECKUH (haKkTop.
59 JIabGoparopHas (}:1)6OTaI:<BI>I$IBJIeHI/Ie 0.5 bubmmorexa LOK
patopHas pe ’ https://m.edsoo.ru/863eb10e
MIPUCTIOCOOICHUI OPraHU3MOB K
BIIMSIHHAIO CBETA
AlGuotnueckue GpakTOpHI.
TemmnepaTypa Kak 3KOJIOTHYECKHA
60 daktop. JlaboparopHas padbota 05 bu6mmoreka [IOK
«BrIgBreHUE TPUCTTOCOOICHUH] ) https://m.edsoo.ru/863eb10e
OPTaHW3MOB K BIIHSTHHIO
TEMIEPATYPhI»
AbuoTtnueckue GpaxkTopsl.
BrnaxHOCTB Kak 3KOJIOTHYECKUI Poccuiickas snexkTpoHHast
61 daxTop. JIaboparopHas paboTa 05 1IKOJIa
«AHAaTOMHAYECKHE OCOOEHHOCTH ' https://resh.edu.ru/subject/less
pacTeHUM U3 pa3HbIX MECT on/5392/main
OOHUTaHUI
Pocculickas s5ekTpoHHas
62 Cpenpl 0OMTaHUS OPraHU3MOB tKona
p P https://resh.edu.ru/subject/less
on/5392/main
Poccwuiickas snexkTpoHHas
63 buonoruueckue puTMbl

IKoJIa
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https://resh.edu.ru/subject/less
on/5392/main

Poccuiickas snexkTpoHHas
1IKOJIa

64 JKusHennbie GopMEI OpraHusMos https://resh.edu.ru/subject/less
on/5392/main
bubmuoreka [JOK
65 bromieckue paxrops: https://m.edsoo.ru/863eb348
3HaueHue OMOTHYECKHUX
66 B3aMMOJICUCTBUH JJIs bu6mmoreka [IOK
CyILIECTBOBaHUSI OPraHU3MOB B https://m.edsoo.ru/863eb348
cpene oouTaHus
67 O6006menne o Teme «OpraHu3mMbl
U cpesia OOMTaHUS»
63 DKOJIOTMYECKUE XAPAKTEPUCTUKHI bubnnoreka [JOK
HOMYJISILIUU https://m.edsoo.ru/863eb46a
o ?I:H;B;;Ie ;TBOI;a;a;‘ZHI/ITHBOHyJIﬂHI/H/IZ Bubnorexa [IOK
CIICHHOCTD, IUIOTHOCTE, https://m.edsoo.ru/863eb46a
BO3pACTHAs U MOJIOBAsi CTPYKTypa
po | ot ooy oy Buniorsa LOK
PO » IPApOCT, https://m.edsoo.ru/863eb46a
pocTa, CMEPTHOCTh, MUTPALIUH
7 DKOJIOTHYECKasi CTPYKTypa bubnuoteka [JOK
MIOIYJISIUN https://m.edsoo.ru/863eb5fa
7 JrnHamuka nonyssanuu u eé bubmuorexa [JOK
perysus https://m.edsoo.ru/863eb5fa
73 KpuBsble pocTa YnCIeHHOCTH bubnnorexa [JOK
nonyisiiuy. Kpuble BBDKMBaHMS https://m.edsoo.ru/863eb5fa
DKoJIoruyeckasl HuIa Buja.
74 JlaGopaTtopHnast pabota 05 bubnmuotexa [JOK

«[Ipucrocobnenust ceMsiH pacTeHui
K PACCEJICHUIO»

https://m.edsoo.ru/863eb5fa
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bubmuoreka [JOK

75 Bupa kak cuctemMa IOmyIIsiui
A yIAn https://m.edsoo.ru/863eb5fa
76 3aKOHOMEPHOCTH MOBEIACHUS 1 bu6mmoreka [IOK
MUTpalUi )KUBOTHBIX https://m.edsoo.ru/863eb5fa
77 O000mmenue no TeMe «IKOIOTHS
BHJIOB Y TTOMYJISTIAI
Poccuiickas snexkrpoHHas
73 Coo011ecTBO OpraHu3MOB — IIKOJIa
OUOLIEHO3 https://resh.edu.ru/subject/less
on/5501/main
Pocculickas 351eKTpOHHas
79 DKOCHCTEMA KaK OTKPBITas CUCTEMA Hko1a
P https://resh.edu.ru/subject/less
on/5501/main
Poccutickas a5ekTpoHHas
KpyroBopoT BeliecTB 1 HOTOK [IKOJIa
80 )
SHEPrUU B DKOCHUCTEME https://resh.edu.ru/subject/less
on/4953/main
81 OCHOBHBIE TTOKa3aTEIIN SKOCUCTEMBI bubmmorexa LOK
https://m.edsoo.ru/863eb5fa
82 DKOJIOTHYECKHE THUPAMUIBI Bubmiorexa LJOK
paMuit https://m.edsoo.ru/863eb5fa
’3 W3menenus coobuecTs — bubnuoreka [IOK
CYKIECCUU https://m.edsoo.ru/863eb5Sfa
Poccuiickas snekTpoHHas
[IpupoHbIE S5KOCUCTEMBI.
84 DKOCHUCTEMBI 03€p U PEK HIKoIa
N ) https://resh.edu.ru/subject/less
DKOCUCTEMBI MOPEHN U OKEAaHOB ;
on/5501/main
Pocculickas snekTpoHHas
IIpupoaHBIE S5KOCUCTEMBI.
. [IKOJIA
85 DKOCHUCTEMBI TYHJP, JIECOB, CTEIEH,

IMyCTBIHb

https://resh.edu.ru/subject/less
on/5501/main
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Pocculickas 351eKTpOHHAsA
HIKOJIa

86 Amntpornore € DKOCHUCTE .
HTPOTIOTCHHB MCTEMBT https://resh.edu.ru/subject/less
on/5501/main
Poccuiickas snexkrpoHHas
Ypb6oskocucremsl. [IpakTrueckas
87 pabora «/3ydyeHue u onucanue 0.5 HKosa
505KOCHOTEMbD) ' https://resh.edu.ru/subject/less
P o1/5501/main
Pocculickas 351eKTpOHHAsA
3aKoHOMEPHOCTH (DOPMUPOBAHUS Likona
88 OCHO 3alMO/JIEHCTBHI .
o I;aggiﬁ(oi BI;II\:O?HCHTJ;ZT https://resh.edu.ru/subject/less
P on/5501/main
MexaHn3MBbl BO3IEHCTBUS .
. Pocculickas 351eKTpOHHasA
3arpsA3HEHUN Pa3HBIX TUIIOB HA
89 CcyOOpraHu3MeHHOM HHKoa
N HO’H SILOHHOM 1 https://resh.edu.ru/subject/less
P > TOTYIIL on/5501/main
9KOCHUCTEMHOM YPOBHSIX
90 buocdepa — obuiennanerapHas bubnnorexa [JOK
o0oJs10uKa 3emMiun https://m.edsoo.ru/863ebb5e
91 VYuenue B. U. Bepnanckoro o bubnuotexa [JOK
ouochepe https://m.edsoo.ru/863ebbSe
9 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6mmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
93 KpyroBopoTs! BemecTs u bubnnoreka [JOK
OHMOreOXNUMHUYECKHE IIUKIBI https://m.edsoo.ru/863ebd16
Poccuiickas snexkTpoHHas
94 3oHanbHOCTH OMochepsl. OCHOBHBIE IKOJIa
OMOMBI CyIIn https://resh.edu.ru/subject/less
on/5394/main
Pocculickas s5ekTpoHHas
95 YcToitunBocTh Onocdepsr IIKOJIa

https://resh.edu.ru/subject/less
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on/5394/main

O606menue o teme «buochepa —

96 1
r7100aJIbHAsl IKOCHCTEMAY
Poccuiickas snexkrpoHHas
97 DKOJIOTUYECKUE KPU3UCHI U UX 1 1IKOJIa
MPUYHHBI https://resh.edu.ru/subject/less
on/5781/main
98 BosaeiicTBre ueoBpeka Ha 1 bubmuoreka [JOK
o6uochepy https://m.edsoo.ru/863ebale
Poccuiickas snexTpoHHas
99 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1 IKOJIa
PaCTUTEIIbHBIN U )KUBOTHBIA MUP https://resh.edu.ru/subject/less
on/5781/main
Pocculickas 351eKTpOHHasA
IKOJIa
100 Oxpana npuposb! 1 https://resh.edu.ru/subject/less
on/5760/main
OCHOBHBIE IPUHIUIIBI YCTOWMYHUBOTO bubnmnorexa [JOK
101 1
pa3BUTHSI YEJIOBEUYECTBA U IPUPOIBI https://m.edsoo.ru/863ebale
PauunonansHoe Pocculickas 35eKTpoHHas
102 MPUPOJONOIB30BAHUE U 1 IKOJIa
COXpaHEHHE OMOJIOTrHYECKOIr0 https://resh.edu.ru/subject/less
pa3zHooOpasus 3eMin on/5782/main
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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