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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu mnpernojaBaHusi ydyeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenussMm PIrOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uMM, cpeTHUM NpodhecCUOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buosnorus» Ha yriayOJi€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTo Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONIEe pPa3BUTHE  OHOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXXHOCTH Y4€OHOro TpenMeTra
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro Oo0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOrO MHpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHMUS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJCpXKaHUS HHTEpeca OO0yyaromuxcs K OHONOrMM Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMKi >KUBBIX CHCTEM pa3HOTO paHTa © MPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMM MHTEpECA K OMPEIENEHHON o0nacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTrooOpa3vuu MU OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
ucclenoBaHU B JjabopaTtopum W B mpupoje (HabmroleHue, HM3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSl MHTEIIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOTIOTMYEeCKUX 3a7a4, MOJEIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKONW TPAMOTHOCTH, OO KyJIbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 310POBbSA
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHhe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarolMMHUCH
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YrIyOJIeHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 Jaca B HEJIEINIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKN €ro COJEp)KaHUs M HaIpaBJICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUS B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromMXCcsi B BBIMOJIHEHUH MPOEKTHBIX M Y4eOHO-MCCIIEI0BATENBCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX TPHPOAHBIX  YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue MporpaMmbl, BBIICICHHOE KYpPCUB0M, HE BXOAUT B MPOBEPKY rOCYAApPCTBEHHOW MUTOTOBOM aTTeCTAIlMU
(THUA).

Tema 1. buoJiorusi Kak HaykKa

CoBpeMeHHas Ouoiorusi — KOMIUIEKCHas Hayka. KpaTkas umcropusi pa3BuUTHsI Ouojiorud. buonorudyeckue Haykud U
u3ydyaeMmbie UMH TIpo0sieMbl. DyHIaMeHTaIbHbIE, TPUKIIAHBIE U TOMCKOBBIC HAYYHBIE UCCIEOBAHUS B OMOJIOTHH.

3HadyeHne OUOJI0ruu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHbI Mupa. [Ipodeccun, cBs3aHHbie
c Owuosorueil. 3HaueHHe OHWOJOTUM B MPAKTUUECKOW JIESITEILHOCTH 4YEJIOBEKAa: MEAMIIMHE, CEIbCKOM XO3SUCTBE,
IIPOMBILLIJIEHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBun, Y. I'apseii, I'. Mennens, B. W.
Bepunanckuii, U. I1. [1aBnos, 1. . Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuibl 1 cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKaMny, «CucteMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMeT u3ydeHus: Ouosioruu. CBOWMCTBA KUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JUACKPETHOCTh M LEJIIOCTHOCTh, CIIOKHOCTh M YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YPpOBHU OpraHu3alnM KUBBIX CUCTEM: MOJEKYJISPHBIM, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJIALMOHHO-
BUJIOBOM, JKOCHUCTEMHBIN (OuoreomneHoTHUeCKUi), OuochepHbiit. I[Ipoiecchl, TPOUCXOIAIIMEe B KUBBIX CHCTEMax.
OcHoBHBIC Mpu3Haku xKuBOro. JKu3Hb kKak gopma CyliecTBOBaHHMS Marepuu. Hayku, u3ydaroniyge >KUBbIE CUCTEMBbI Ha
Pa3HbIX YPOBHSX OPTaHU3ALNH.

N3yuyenne xuBBIX cHcTeM. MeToasl Ouonormueckord Hayku. HaOmromenue, wu3MepeHHe, HKCIEPUMEHT,
cucremaTtusanus, mertaaHanus. [loHATHE O 3aBHCUMON M HE3aBUCHUMOW mnepeMeHHo#. [lmaHupoBaHue 3KCIIEpUMEHTA.



[ToctanoBka u npoBepka rumnote3. Hynesas runoresa. [lonsatue BeIOOpKU U €€ 10CTOBEpHOCTH. Pa3dpoc B Onomornueckux
JnaHHBIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyNbTaTOB. [[pHUrHbBI HCKa)KEHHSI pe3yJIbTaTOB dKcniepuMeHTa. [lonsaTue
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpau

Tabmunpl 1 cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «buosornyeckue cucreMed», «CBONCTBA JKUBOM MaTEpUU»,
«YpOBHU OpraHu3aluu >KMBOM NpUponbD», «CTpOEHUE JKUBOTHOM KIETKW», « TKaHU MKUBOTHBIX», «CHCTEMBI OpraHoB
YEJIOBEUECKOro opranusmay, «buoreouenosy», «buocdepa», «MeToapl U3ydeHUs KUBON TPUPOIBD).

Oo6opynoBanue: 1abopatopHoe 000PYI0BaHUE ISl IPOBEICHUS HAOIIOEHUM, N3MEPEHUIl, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «/icnosp30BaHUE pa3IMYHBIX METOAOB IIPU U3YUYEHUH KUBBIX CHCTEM).

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpyKTypHO-(QyHKIIMOHAJIbHAS enuHuLa xuBoro. Mcropust oTkpeiTus kietku. Paboter P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOUN KJIETOYHOU
TEOPUH.

MeToabpl MOJIEKYJIIPHOW M KJIETOYHOW OMOJIOTMU: MHUKPOCKOMUS, XpomaTorpadus, 3nekTpodopes3, MEeTo MEUEHbIX
aToMoB, nu(depeHurnanbHoe HEeHTpU(PYrupoBaHue, KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuUKCUPOBAHHBIX KIEmOK.,
DnekTpoHHasi MUKpocKkonusl. Koxngoxanvruas Muxpockonus. Bumanvroe (npuscusnennoe) usydenue Kiemox.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKO», «DIEKTPOHHBIA MHUKPOCKOM», «McTopusi pa3BUTHS METONOB
MHUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl pACTUTEIbHBIX, )KUBOTHBIX M OaKTEpUATIbHBIX KJIETOK.

IpakTuyeckas padora «l3ydyeHme MeTONOB KIETOYHOW Omonornm (xpomarorpadus, saexTpodopes,
muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOAIEMEHTH. Boxa u €€ poisib Kak pacTBOPUTEI,
peareHTa, y4acTue B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPETYJIALNNA. MUHEpalbHbIE BEIECTBA KIETKH, UX OMOJIOTHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Oprannyeckue BellecTBa KIeTku. buonornyeckre noiuMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPyKTypbl
0enkoBOM MoJeKybl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. BropuuHas, TpeTuuHas, YeTBEPTUUHAS CTPYKTYPBIL.
Henarypanus. CorictBa 6enkoB. Kinaccuduxarus 6enkoB. buonornueckue pynkunn 6enkoB. /Ipuonui.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapuibl, OJUrocaxapuibl U noiucaxapuabl. OOIUNA MIaH CTPOCHUS U (PU3UKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buomornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'uapodunbHo-ruapodoOHbIe cBolicTBa. Knaccudukanus mununoB. Tpurmunepunsi, (ochonunumisl,
BOCKH, cTepoubl. buonormyeckue QyHkuuu aunuaoB. OOmme cBOWCTBaA OMOJOTMUYECKUX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxnennoBeie kucnotel. JHK wu PHK. Crpoenne HykienHoBbiXx kucioT. Hykneorunasl. IIpunimn
koMiieMeHnTapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — aBoitHas criupaiib. MecToHaX0XKIEHUE U OHMOJIOTHYECKHE
¢ynkunu [JTHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonornueckue ¢ynkuun ATO.
BoccranoBneHHble MEPEHOCUYNKU, UX (QYHKIUU B KIeTKe. /[pyeue uykneozuompughocpamor (HTD). CexBeHUpOBaHUE
JHHK. Memoouvl cenomuru, mpanckpunmomuxu, npomeomMuxu.

CtpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouodusznueckue HCCIeAOBaHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpBI OMoMolieKy. Moodenupoganue cmpykmypol u OyHKYuti OUOMONEKYL U UX KOMHIeKcos. KomnvlomepHulti ouzatin
U Op2aHU4eCcKUuli cunmes OUOMONEKYl U UX HeNPUPOOHbLIX AHATLO208.

JlemoHcTpanuu

[Toptpetst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMUYECKHUX BJIEMEHTOB B HEXUBOM mpupojne», «PacmpeaerneHne XUMHUYECKUX
AJIEMEHTOB B )KUBOU IIPUPOJIED.

Tabmuibl u cxemsl: «[lepuonnueckas Tabnuia XUMHUYECKUX JIEMEHTOBY, «CTpoeHHE MOJIEKYJIBI BOJbDY, «BelecTna
B COCTaBe OpraHm3MoB», «CTpoeHHe MOJIEKysIbl Oenka», «CTPYKTypbl OCIKOBOM MOJEKYIb», «CTPOCHHE MOJIEKYII
yIIIeBO10B», «CTpoeHue MoKy TUnuaoBy», « HykinennoBbie KUCIoTh, «CTpoenne Moiiekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlabopaTtopnasi pa6ora «O0Hapyx eHHE OCJIKOB C MOMOIIbIO KAYECTBEHHBIX PEAKIIHIN.

JlaGopaTopHnasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.



Tema S. CTpoeHue u pyHKINH KJIETKH

Tunsl KJIETOK: dyKaprHoTHUecKas U pokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUs KIETKH.

Crpoenne mnpokapuoThdeckod kieTku. Kierounas creHka Oaktepuid M apxeil. OCOOEHHOCTHM CTPOEHUS
rerepoTpodHON U aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MecTO U poJib MPOKAPUOT B OUOIIEHO3aX.

CrpoeHre ¥ (QYHKIMOHUPOBAHME OJyKapHOTH4YecKoM kieTku. [lmasmaruueckass memOpaHa (IJ1a3mMalieMMa).
CrpykTypa mia3MaTudeckod MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MEMOpaHy: acCUBHBIN (Muddy3us,
obneru€éHHas 1uQ¢y3uns), aKTUBHBIN (IEPBUYHBIA U BTOPUUYHBIA aKTUBHBIN TpaHcnopT). IlomynpoHuniaeMocTs MeMOpaHBI.
Pabora HaTpuii-kaaueBoro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk3o1uTo3. Knertounas crenka. CTpykTypa H
(YHKIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutornna3zma. Lurozons. Lurockener. [IBuxenue nurtomnazMel. OpraHonpl Ki1eTku. OgHOMEMOpaHHbIE OPraHOUIbI
KkieTku: sHaomnasmarnueckas cerb (OIIC), anmapar T'onbIku, JU30COMBI, MX CTpoeHHME W (PyHKUMHU. B3anuMocBs3b
OJITHOMEMOpPaHHBIX OPraHOUJ0B KieTKkU. CTpoeHUE TPaHYISIPHOTO peTUKyiyMa. Mexanuzm nanpasienus deakos ¢ IIIC.
Cunre3 pacTtBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyssipHBIN) 9SHIOIUIa3MAaTUYECKUN
pertukynyMm. CekperopHas ¢yHkius annapara ['ombmxu. Moouguxayus 6enxos 6 annapame [ onvoxcu. Copmuposka
benxos 6 annapame I onvoorcu. TpaHCTIOPT BELIECTB B KiIeTKe. Bakyonu pactutenbHbIX KieTok. Kinetounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWBl KJIETKWA: MUTOXOHAPHUM, TUIACTUIBL. [Ipoucxodcoenue MumoxoHOpuii u Nniacmuo.
Cumbuocenez (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenne W (yHKIMUM MHUTOXOHApUN u Tuiactui. I[lepBuunbie,
BTOPUYHBIE U CJIOKHBIE MIIACTUABI (POTOCHHTE3UPYIOLIUX YKApUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEWKOIIIACTHI BBICIINX
pacTEHUM.

HememOpanubie opraHounbl kieTku CTpoeHHME W (PYHKIMHM HEMEMOpPAaHHBIX OpPraHOMJIOB KJIETKU. PHOOCOMBI.
IIpomescymounvie punamenmor. MukpoduiaMeHThl. AkmuHosble Mukpoguiamernmsi. MblllleUHbIe KIETKU. AKMUHOBbIE
KOMNOHEeHmbl Hemblueunblx Kiemok. Mukpotpyoouku. Knetounsiit nentp. CTpoeHne U JBUKEHHUE KTYTUKOB U PECHUYEK.
Mukpotpy6ouku nuromnasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u MUKpompyOoUKamu.
MomopHnuvle benku.

Anpo. O6onouka siapa, XpOMaTHH, KApUOIUIa3Ma, SAPBIIIKHA, UX CTPOEHUE U QYHKIMH. SaepHbIi OENKOBBIM MaTpPUKC.
[IpocTpaHCTBEHHOE pACMOJOKEHUE XPOMOCOM B HHTEep(ha3sHOM sjpe. JIdyxpomamuu u 2emepoxpomamur. benku
XpOMaTHHA — TUCTOHBL. /Junamura sdepHoii 060104Ku 8 mumose. foepHulii mpancnopm.



Knetounsie Bkimouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 9YKapuoT (PacTUTEIbHOMN, )KUBOTHOM, TPUOHOIN).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmunpl u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKu», «CTpoeHHE JKUBOTHOW KIEeTKW», «CTpoeHue
pPacTUTENBHOU KIETKN», «CTpOCHUE MUTOXOHIAPUN», «A1po», « CTpoeHne MPOKapUOTUYECKON KIIETKI.

OOopynnoBaHHE: CBETOBOM MHUKPOCKOII, MUKPONPENAPAThl PACTUTENbHBIX, >KMBOTHBIX KIIETOK, MHUKpPOIpENapaThbl
OaKTEepHAJIbHBIX KJIETOK.

JlabopaTtopHast pabora «l/3ydeHue CTpOEHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIECTOUHON MEMOpPAHbD.

JlabopaTtopHas padora «lccienoBanue 1mua3Moan3a U JEIIasMoJIn3a B pACTUTEIBHBIX KIIETKax».

IpakTnueckas padora «/3yueHne IBHKEHUSA IUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMmwsiiMsT M JUCCUMMIISIUS — JB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIN U
rerepoTpoHbIi. YdacTue KHUCIOpoAa B OOMEHHBIX Mpolleccax. DHEpreTuyeckoe oOecredyeHue KIETKH: MpeBpalieHUe
AT® B 00MeHHBIX polieccax. PepMEHTATUBHBIN XapakTep peakuuid KIETOYHOro MeTadonn3Ma. GepMeHTbI, UX CTPOCHHE,
cBoicTBa M MexaHu3M jaeictBuss. Kodepmentsl. OTianuus (pepMEHTOB OT HEOPraHWYECKHX KarTajau3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLUN OT Pa3IUYHbIX (PAKTOPOB.

[TepBUUHBIN CHHTE3 OpraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIN U OKCULEHHbI (omocunmes y
oaxkmeputi. Ceemocoduparowue nuemenmsl U HUSMEHMbl PEaKyuoHHO20 yeHmpa. Poib XJIOpOIUIacCTOB B MpOILECcCe
dborocunTe3a. CBetoBass U TeMHOBas (aszbl. Domoodvixanue, Cs., Cs. u CAM-munsvr pomocunmesa. IIpoayKTUBHOCTD
dboTocunTe3a. BiusHue pa3audHbiX (HAKTOPOB HA CKOPOCTh (POTOCUHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOMIHE OaKTepuu, >KeIe300aKTepuH,
cepobaKTepru, BOJOPOIHBIC OaKTepHuH. 3HAUCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumsl Opoxenus. [IpoaykTel OpokeHHUS U UX HMCIOJIH30BAHUE YEIIOBEKOM. AHa’pOOHbBIC
MHUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTanbl SHEpreTudeckoro oomena. [loaroroBurenpHblil dTan. [ MHKoIN3 — OGECKUCIOPOIHOE
pacIIeIIEHUE TIIFOKO3bI.



buonornyeckoe OKHUCIEHUE, WM KJIETOYHOE JblxaHue. Pojabp MUTOXOHApPHI B mpoleccax OHOJOTHYECKOTro
okucnenus. Huknnuyeckue peakun. OxucnurenbHoe GpochopuianpoBaHue. IHepeus MemMopanHo2o spaouenma npomoHos.
Cunmes AT®: paboma npomonnou AT®-cunmaszvl. llpemmymiecTBa a’dpoOHOTO IMyTH OOMEHA BEIMIECTB TIEPen
aHa’pOOHBIM. DP(HEKTUBHOCTH YPHEPIETUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpersr: JIxk. Ilpuctimu, K. A. Tumwupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, II. Murtuemn, I'. A.
3aBap3uH.

Tabmuubr 1 cxembl: «DorocuHTe3», «IHEpreTudeckud obmen», «buocuHTe3 Oenka», «CtpoeHue depMeHTay,
«XEMOCHUHTE3.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHWE [JIs TPUTOTOBICHUS TOCTOSHHBIX M BPEMEHHBIX
MUKPOIIPETIapaToB.

JlabopaTopnasi padora «l3yueHue KaTaIUTUYECKOM aKTUBHOCTH (EpPMEHTOB (HAa MpUMEpe aMuiasbl WU
KaTanasbl)».

JlabopaTtopnasi pabora «/3yueHue (QpepMEHTATUBHOTO PACIICIIJICHUS TMEPOKCHIA BOAOPOJa B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHrte3a. [IpUHIMI KOMIIJIEMEHTApPHOCTH B PEAKLMSAX MATPUYHOIO CHUHTE3a. Peanmzanus
HacJeACTBeHHOM nHpopmManuu. ['eHeTnueckuit Ko, ero cporicta. Tpanckpumnius — matpuunblil cunte3 PHK. [Tpunnurme:
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIETbHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
sykapuomuyeckot kiemke. Hexooupyrowue PHK.

Tpancnsimst u e€ srtambl. Yuactue TtpaHcnopTtHeix PHK B OuocunTeze Oenka. YcmoBus OuocuHTe3a Oenka.
KomupoBanne amuHOKHCIOT. Posib pubocom B OMocuHTE3e OeIKa.

Cogpemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalys reHoMa y NpPOKApUOT U dyKapuoT. Perynsuus
AKTUBHOCTH T'€HOB y mpokapuoT. ['unoresa onepona (D. XKako0, K. Mano). Monekyriapubie mexanuzmvl IKCNPeccull 2eHO8



y aykapuom. Ponv xpomamuna 6 peeynrayuu pabomul 2enos. Perynsius oOMEHHBIX IMpoleccoB B kieTke. Kierounsrit
roMeOoCTas.

Bupycbl — HeklieTouHble (OPMBI KU3HH U OOMUTaTHble Napa3uTbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. JKuszneumwii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, unmezpasd.

BupycHbie 3a0oneBanus uenoBeka, >XKMBOTHBIX, pactenuid. CIIUJ], COVID-19, couumanbHble W MEIUIIUHCKUE
pOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypruvix duonocuueckux oanmwlx.
Hanomexnonozuu 6 buonoeuu u meouyune. llpoepammupyemvie pynxyuu 6eixkos. Cnocobvi 00cmasku 1eKapcma.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . IBaHOBCKUI.

Tabnuub! U cxembl: «buocunTes Oenkay, «I'eHernueckuil kony», «Bupyce», «bakrepuodarny.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ) Ku3HeHHBbIH ITUKJI KJIETKH

Knerounsrii uuki, ero nepuoabl u perymnsauus. Muatepdaza u muto3. OcoOOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kieTku K JAeneHuro. [lpecuHTeTMdeckud  (MMOCTMUTOTHYECKHI), CHUHTETHYECKHUH U
MOCTCUHTETUYECKUN (MPEMUTOTUUYECKUI ) TIepUOabl UHTEP(a3bI.

Marpuuneii  cunre3 JHK -  pemmkamusa. [lpunnuner perumkamuu  JHK:  xoMmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNapauieabHoCcTh. Mexanusm pemnnkauuu JJTHK. Xpomocomel. CTpoeHrue XpoMocoM.
TenoMepsl U TenoMepasza. XpOMOCOMHBIA Ha0Op KIETKHM — KapHOTHUIl. JIMTUIOMIHBIN M TamIouAHbIA HA0OPHl XPOMOCOM.
['oMmosornunbie XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jlenenne knetkn — MuTO3. CTaauM MHTO3a W IPOUCXOMSIIME B HUX Npouecchl. Tumbl muto3a. Kapuokunes u
LUTOKMHE3. brosornueckoe 3HaueHNEe MUTO3a.

Perynsnust MUTOTHYECKOTO ITUKIIA KJIETKH. [[porpaMMmupyemast KiieTouHasi TMOeh — armomnTo3.

Knerounoe siapo, XpoMocoMmsbl, (yHKIIMOHAJbHAs TeHOMUKA. Mexanuszmvl npoaughepayuu, ougpepenyuposxu,

cmapernus u eubenu kiemox. «lL{ugposas knemxa» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.
JleMoHCTpanun



Tabmuib! u cxembl: «KU3HEHHBIN UK KISTKM», «MuT03», «CTpoenne xpomocomy, «Permmukanmst JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapathl: «MUTO03 B KJIETKaX KOpEIIKa JIyKay.

JlabGopaTopHuasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTtopHnasi pabora «HabmoneHre MuTo3a B KJI€TKax KOHYMKA KOPeIlKa Jiyka (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe paznoodpazue opranu3mMoB. OTHOKIETOUYHbIC, KOJIOHUATIbHBIEC, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEIEATEIIBHOCTH OJHOKJIECTOYHBIX OpraHu3MoB. bakrtepuu, apxew, OJHOKJIETOUYHBIC
rpulbl, OHOKJIETOYHBIE BOJOPOCIIH, APYTUe NPOTUCTHI. KoTOHMAIbHBIE OpraHU3MBI.

B3anMocBsi3p yacTe€id MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHus3Mm Kak €JuHOE
uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTEIBHBIX TKaHEW: oOpa3oBaTelbHasA, IIOKPOBHAs, MPOBOJAIIASL, OCHOBHaS,
MexaHnndeckas. OcCOOEHHOCTH CTPOEHUs, (PYHKIMM U PaCIOJIOKEHHS TKAHEW B OpraHax pacTeHUM.

TKaHU KUBOTHBIX W YEJIOBEKA. THIIbI KMBOTHBIX TKAHEU: 3MUTEIHAIbHASA, COCIUHUTEIIbHAS, MbIIICUYHAs, HEPBHAS.
OcobGeHHoCTH CTpoeHus, QYHKIMI U PACIOIOKEHUS TKaHEH B OpraHax >KMBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPTraHOB KUBOTHBIX W YEJIOBEKA.
OyHKIIMA OPraHOB M CUCTEM OpPTaHOB.

Omnopa tena oprann3MoB. Kapkac pactennil. CkeneTbl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHbIil 1
BHYTpEHHHUI ckeneT. CTpOeHHEe U TUIIbI COETUHEHHS KOCTEM.

JIBr>keHre opraHu3MoB. [[BibkeHre OTHOKIIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHIUYHOE. J[BIKEeHHE
MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MbI M HACTHH. J[BH)KEHHE MHOTOKJIETOUHBIX JKUBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Pediiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranm3moB. llornomieHue BOABI, YIVIEKMCIOTO ra3a M MHUHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue
KUBOTHBIX. BHYTpPHUIIOJOCTHOE ¥ BHYTPUKIETOYHOE TmHUIleBapeHue. [luTaHue mNO3BOHOYHBIX KUBOTHBIX. OTHebl
MULLIEBAPUTENIBHOTO TpakTa. [InmeBapurenpHbie xene3bl. [InieBapurenbHas cuctema 4ea0BeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlprxanue >kxuBoTHbIX. Ju@dy3us ra3zoB uepe3 MOBEPXHOCTb KIIETKH.
Koxnoe apixanue. JlpixaTenbHasi moBepxHOCTh. JKabepHoe U NEroyHoe abixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U



YEJIOBEKa. DBOJIIOLMOHHOE YCIOXKHEHUE CTPOEHHUS JETKMX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeabHasi CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWIALMY JIETKUX Y NITUL U MIeKoNuTaromux. Perymsauus apixanus. JprxareabHble 00bEMBI.

TpaHcropT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHMU. TpaHCIOPT BEUIECTB y IKUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaiiieHus. DBOIOLUOHHBIE YCI0KHEHUS CTPOECHUSI KPOBEHOCHOM CUCTEMbI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ peryisiusi.

Beinenenne y opranusmoB. Beinenenue y pacrenuil. Beigenenue y suBoTHbIX. COKpaTuTenbHble BaKyour. OpraHbl
BbieneHus. DunbTpanus, cekpenuss U oOpaTHOE BCachIBaHME KaK MEXaHHU3Mbl pabOThl OpraHoB BhlJeneHUs. CBA3b
IIOJIOCTH TeJIa C KPOBEHOCHOW U BBIICIUTEIBHON cCUCTEeMaMu. BoliesieHne y 03BOHOYHBIX )KMUBOTHBIX U yesloBeKa. [Touku.
Crpoenue u pyHkunoHupoBaHue HegpoHa. OOpa3oBaHUE MOUHU Y YEIIOBEKA.

3ammra y opraHu3MOB. 3aIUTa Y OJJHOKJIETOYHBIX OpraHu3MoB. Cropsl OaKkTEepUil U UCTHI TPOCTEUIINX. 3alIUTA Y
MHOT'OKJIETOYHBIX pacTeHnd. Kytukyna. Cpeacrsa macCUBHONW M XUMHYECKOM 3a1nThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [IOKpOBBI M UX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma ot 6osezneid. UMMyHHast
cucteMa uyesnoBeka. KieTOyHBIM M TYMOpaJbHBIH HMMMYHUTET. BpoXAEHHBIM W TPHOOPETEHHBIA CreUPUISCKUN
uMMyHuUTeT. Teopus kioHanbHO-cenekTuBHOro nMmyHutera (I1. Dpnux, @. M. bepner, C. Tonerasa). BocnanurensHbie
OTBETHI OPraHu3MoOB. PoJib BPOKIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIEBAHUM.

PaszgpaxxuMoCTp ¥ peryisinMs y OpraHu3moB. Pa3znpaXXuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PaznpaxxumocTh 1 perynsuus y pacteHui. POCTOBBIE BelleCTBA U UX 3HAUYECHUE.

HepBHast cucrema u pediaekTopHas peryisius y *XUBOTHbIX. HepBHas cucremMa u e€ OTAENbl. DBOJIIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/EbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
peduexropHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymoOpanbpHas peryssanus U 3HAOKPUHHAsA CHCTEMA >KMBOTHBIX M 4esoBeKka. JKene3pl DHIOKPUHHOW CHCTEMBI M MX
ropMoHsl. JlefictBue ropMoHOB. B3anMOCBsI3b HEPBHOM M SHIIOKPUHHOM cucTeM. [ unoranamo-runodusapHasi cuctema.

JleMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmunp! 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE Boiopociny, «bakrepumn», «llpocreiimmey,
«Oprasbl [IBETKOBBIX pacTeHU», «CHUCTEMBI OpPraHOB MO3BOHOYHBIX >KHUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),



«Txanu pacrenuit», «KopHeBsie cucteMbl», «CTpoenue ctediis», «CTpoeHrue TUCTOBOM MIIACTUHKNY, « TKaHU )KUBOTHBIXY,
«Ckener uenoBekay, «llumeBapurenbHas cucteMa», «KpoBeHocHas cucteMay, «J/lpixarenbHasi cuctema», «HepBHas
cucrema», «Koxa», «Mpimieunas cucrema», «BblaenuTenbHas cucTeMa», «JHIOKpUHHAs cucrema», «CtpoeHue
MBIIIIB, «IMMyHHUTETY, «KHIIEUHOMOIOCTHBIEY, «CXeMa MUuTaHus pacTeHuin», « KpoBEeHOCHBIE CUCTEMBI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHE TP, «CTpOeHHE IIaHapun», « BHYTpEHHEE CTPOECHHE TOKIEBOrO YepBs», «HepBHas cucrema
pbi06», «HepBHas cucrema nsarymikn», «HepBHas cuctema mpecmbikaromuxcs», «HepBaas cuctema nruiy, «HepBhas
cucTteMa MIIeKONUTarImux», «HepBHas cucrtema uenoBekay, «Pediexcy.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaTshl OJTHOKIETOUYHBIX OPTraHW3MOB, MUKpPOIIpENapaThl TKaHEH,
PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HACEKOMBIX, HIJIOKOXKHMX, >KUBBIC HIK3EMIULSIPbl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHUN pa3HBIX OT/EJIOB, BJIAXKHBIC Mpenaparbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIIMKU OECIO3BOHOYHBIX
JKUBOTHBIX, CKEJET 4YeJoBeKa, OOOpy/OBaHHWE [JIsi JIEMOHCTpPALMM TOYBEHHOIO W BO3JYIIHOTO MUTAaHUS PACTCHUM,
pacieryieHus Kpaxmaia u OelIKOB MoJl JeicTBUEM (pepMeHTOB, 000pyA0BaHUE JJIsl JEMOHCTPAIIMU OIBITOB MO U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma AbIXaTEIbHbIX IBUKEHUM, MOJIETU TOJIOBHOTO MO3ra Pa3INYHbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEe pacTeHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yasi BEreTaTUBHOE) U MOJI0BOE. Buibl 6ecnosioro pa3MHOKEeHUS:
MOYKOBAHUE, CIOPYJIALNS, PparMeHTaIys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [losnoBbie kieTku, i rametel. Meno3. Craguu Mmeio3a. [loBenenue xpoMocoM B Meio3se.
Kpoccunrosep. buonorndeckuii cMbIC M€i03a U MOJOBOrO mporecca. Melo3 U ero MeCTo B KHU3HEHHOM IMKIIE
OPTaHU3MOB.

[Ipen3apoasimeBoe paszputue. ['amerorene3 y KuWBOTHBIX. [lomoBeie xene3pl. OOpa3oBaHWE W PA3BUTHE MOJOBBIX
kieTok. CriepmaroreHes u ooreHe3. CTpoeHue MOJIOBBIX KIIETOK.

OnnoA0TBOpEHUE M AMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIJIOIOTBOPEHHUS: Hapy>KHOE, BHYTpPEHHEE.
[TapTeHorenes.



NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OpraHU3MOB. Mopghoeenes
— 00Ha u3 2nasuvix npodnem samopuonocuu. Komyenyus mopgozcenos u mooenu mopgoeeneza. Craguu smOpuoreHesa
KUBOTHBIX (Ha mpuMepe msarymku). JpoGnenue. Tumbl apoOneHud. /lemepmunuposanHnoe u HeOePpMUHUPOBAHHOE
opobnenue. bnacmyna, munsi 6Onacmyn. OCOOEHHOCTH APOOJICHUS MIIECKOMUTAIOIMIMX. 3apOJbIIIEBbIE JIUCTKU
(racTpynsinus). 3aKjajKa OpraHOB M TKaHEW W3 3apObIIIEBBIX JIMCTKOB. B3anMHOE BIUsSHHME 4YacTel pa3BUBAIOLIETOCS
3apojpla (AMOpHOHANbHAS WHAYKIWS). 3aKkjiajka IUlaHa CTPOCHHUS >KHMBOTHOTO KaK pPE3yJNbTaT HMEPAPXUUCCKHUX
B3aUMO/ICHCTBUY T€HOB. BiusHue HA A MOPUOHATBLHOE Pa3BUTHE PA3TUYHBIX (DAKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pa3Butue >kuBOTHBIX. [locTomOpuonanbHbiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. PaszButue ¢
MeTaMop(o30M y OECHO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX. bHojornueckoe 3HaueHHWE MTPSIMOTO M HENPSIMOIo
pa3BUTHS, UX PACTIPOCTPAHEHHUE B MpUPOAE. THUIBI pocTa KUBOTHBIX. DAKTOPHI PETYISALHMHU POCTA JKUBOTHBIX U YEJIOBEKA.
Craguu mocTAMOPUOHAIBHOTO PAa3BUTHS Y JKMBOTHBIX U uelioBeka. [leprnoasl oHTOreHesa uenoBeka. CTapeHue U cMepTh
KaK OMOJIOTUYECKHUE TTPOIIECCHI.

Pasmuosxenue u pazputue pacrenuid. ['amerodut u cnopodgut. Meito3 B )ku3HEHHOM ITKIIe pacTeHuid. OOpa3zoBaHue
CIop B mpoliecce meiosa. ['amerorenes y pactreHuid. Omio0TBOPEHUE U Pa3BUTHUE PACTUTEIbHBIX OpPraHU3MOB. J[BOiHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHnii. OOpa3oBaHUE U Pa3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTYISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuubr u cxembl: «BereratuBHOe pa3sMHOXeHUE», «Tumbl Oecrmonoro pa3MHOXEHUs», «Pa3sMHOXKeHUe
XJIaMUJIOMOHaIby, «Pa3sMHOXeHune »sBrieHb», «PasMHOXeHune ruapby, «Menos3», «XpoMocombl», «l'ameToreHnesy,
«CTpoeHue SHUEKIETKH W crnepMmaro3onaa», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsiMoe m HempsiMoe pa3BUTHUE,
«Pa3zButne Mmaiickoro xyka», «PazButue capanum», «PaszBurtue mArymkwn», «/[BOMHOE OIJIONOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OAHOIOJIBHBIX M JIBYJOJIBHBIX PACTEHHID», «JKM3HEHHBI LUKI MOPCKOW KamycTbl»,
«Ku3HEHHBIN UK MXa», <« KU3HEHHBIN UK NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKIJI COCHBD.

O06opyoBaHuEe: CBETOBOM MHUKPOCKOI, MUKpOIIpEnapaThl SIMIIEKJIETOK U CIIepMaTo30MA0B, Mojienb «l{uki pa3BuTus
JISATYILIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenaparaxy.



IIpakTyeckas padora «BpIsiBIEeHNE IPU3HAKOB CXOACTBA 3apOABIIIEN ITO3BOHOYHBIX KUBOTHBIX).

JlabGopaTopHnasi padora «CTpoeHre OpraHOB pa3MHOXKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTnKa — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYHMBOCTH OPraHNU3MOB

Wctopust cTaHOBJICHUSI W Pa3BUTHUS TCHETHMKM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Posis
OTCYECTBEHHBIX YUY€HBIX B pa3BuTuu reHetuku. Padotel H. K. KonsuoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE INOHATHS W CHUMBOJBL. |'OMOJOTMYHBIE XPOMOCOMBI, AJUIEIBHBIE T'€HBI, aJbTEPHATHBHBIC
NpU3HAKW, JOMUHAHTHBIA M PELUECCUBHBIM MPU3HAK, TOMO3UI0Ta, FE€TEPO3UroTa, YHUCTasl JIMHUSA, THOpUAbI, T'€HOTHII,
¢enotur. OCHOBHbBIE METO/Ibl T€HETUKU: THOPUI0TIOTMUECKUN, IIUTOIOTMUECKUNA, MOJIEKYJIIPHO-TEHETUYECKHIA.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1. Basunos, A. H. benozepckun, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKIY, «CXEMbI CKPEILIUBAHUS.

JlabopaTtopHnas padora «/Ipo3oduna Kak 00HEKT TEHETHUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmnBanue. IlepBbiii 3akoH MeHens — 3aKOH €AMHO00pa3usi THOPUAOB MEPBOrO MOKOJICHHUS.
[IpaBuno gomMuHupoBaHusi. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUICHUs] NpU3HAKOB. L[[uToNornueckre OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. [ unores3a YyucToThl ramMer.

AHanusupytoniee ckpemuBaHue. I[IpoMexyTOdHBId XapakTep HaciaeAoBaHMs. PacmienyieHne NpHU3HAKOB IIPU
HEIOJIHOM JJOMUHUPOBAHUHU.

JuruOpugHoe ckpemuBanue. Tpernil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HACJEJOBaHUS IPU3HAKOB.
[{uTonoruyeckre OCHOBBI AUTUOPUTHOTO CKPEIUBAHMUS.

CueruienHoe HacnenoBaHue npusHakoB. Pabotrel T. Moprana. CreruieHHOe HacjielIOBaHUE TE€HOB, HapyIlEHUE
CLEIUICHUs MEXAy F'eHaMu. XpOMOCOMHAs TEOPHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi
Y FeTeporaMeTHBIN 10J1. ['eHeTnyecKas CTpyKTypa II0J0BbIX XpoMOocoM. HaciienoBanrne Npu3HaKkoB, CLUEILUIEHHBIX C ITOJIOM.



['eHoTnn kak uesnoctHas cucrema. [InedoTponuss — MHOKECTBEHHOE AEUCTBHUE IeHa. MHOKECTBEHHBIN aJJIEIU3M.
B3aumoneiictBue HeasnenbHbIX reHoB. KommeMentapHocts. Dnuctas. [lonumepust.

['eHeTHYeCcKUil KOHTPOJIb PA3BUTHUS PACTCHUM, JKUBOTHBIX U YEJIOBEKa, a TakkKe (PU3MOIOTUYECKUX IMPOIIECCOB,
MOBEJCHUS U KOTHUTUBHBIX QyHKIMHA. ['eHeTHUeCKnEe MeXaHN3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SIHH —
napasuT» U «XO035MH — MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIS W M3MEHEHHUs HACJIeICTBEHHOW MHGOpMaIu B
ITOKOJIEHUAX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpoW 3akoHbl Menpaens», «Tperudr 3akoH MeHnens», «AHaTU3UPYIOLIEE
ckpenuBanue», «HemomHoe moMunHupoBanue», «ClemieHHOE HacleJoBaHUE MPU3HAKOB Yy Apo3oduiiely, «['eHeTnka
nona», «Kapuotun uenoseka», «Kapuotun papozopunsy, «Kapuotunm nTunep, «MHOKECTBEHHBIN —allJICIH3M»,
«B3anmonencTBrue reHOBY.

O6opynoBaHue: MOJAEIb I AEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U PaCIEIIIICHUS
IIPU3HAKOB, MOJENb I JIEMOHCTPAIlMM 3aKOHA HE3aBMCUMOIO HACJIENOBaHUS IMPU3HAKOB, MOAEIb Ul JAEMOHCTPALUU
CUEIJIEHHOTO HACJIEJOBAaHUSI TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodunar.

IIpakTuyeckas padora «/3ydyenue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBD».

IIpakTnueckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHorumna u cpeabl npu GopmupoBanuu penorumna. M3mMeHIMBOCTh Mpu3HaKoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE MTPU3HAKU. BUbI N3MEHUNBOCTH: HEHACIICICTBCHHAS U HACIICICTBCHHAS.

MonudukannonHas W3MEHUYUBOCTb. Poiib cpenbl B QopMuUpoBaHUU MOIU(UKAMOHHOW H3MeHunBocTU. Hopma
peaknuu Tpu3HaKa. BapuanuoHHbIA psn u BapuanmoHHas kpuBas (B. Moranncen). CoiicTBa MoaudUKAIMOHHON
V3MEHUYUBOCTH.

['eHoTunMyeckass W3MEHYMBOCTh. (CBOICTBA T€HOTUNHYECKOM  HM3MEHUMBOCTH. BHABl  T'€HOTUIIHYECKOMN
W3MEHYUBOCTU: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMOuHaTtuBHasi M3MEHYMBOCTh. Mel03 W TOJIOBOM MpollecC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTU. Poiib
KOMOMHATHBHON U3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3usl B Mpeeiax OJHOTO BH/IA.



MyTanvoHHass W3MEHYMBOCTh. Bwuabl MyTainui: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHbIE W
WHYyIUPOBAaHHbIC MyTalluu. fliepHbIe U [UTOIUIa3MaTHdeckue MyTaiuu. CoMaTUYECKUE U MOJOBbIE MyTaluu. [Ipudnnb
BO3HUKHOBEHHUS MyTaluid. MyTareHsl U UX BIUSHHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoiiecca. 3aKOH
TOMOJIOTHYECKUX PSAOB B HaclencTBeHHOM wu3meHunBoctu (H.M. BaBunoB). BHesjepHas HW3MEHYUMBOCTh U
HACIIEICTBEHHOCT.

Onucenemuxa U INULEHOMUKA, PONb ONUSEHEMUYeCKUX Hakxmopos 6 HACIe008aHUU U  UBMEHYUBOCTU
Ghenomunuueckux npusHaKos y OpeaHu3Mos.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buasl u3MeHunBoCcTH», «MoauduUKalMOHHAsS U3MEHYUBOCTHY, «KomMOMHATHBHAsS
U3MEHYUBOCTBY, «Melo3y, «OmnonoTBopenuey, «l'eHeTnueckue 3a00jieBaHus YelloBeKay, « Buabpl MyTaiuiin.

OOopynioBaHue: KUBbIE U TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PAacTEHUM, pUCYHKH ((PoTorpaduu) *KUBOTHBIX C
pa3IMYHBIMH BUJIAMU U3MEHUYHUBOCTH.

Jlabopatopnass paGora «lcciemoBanue 3akOHOMEpHOCTEH MoauduKaMoHHOW wu3MeHYnBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BApUALMOHHOW KPUBOM.

IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTnKa YesioBeKka

Kapuorun yenoseka. MexayHapoaHas rnporpaMma HCCIENOBAHUS T€HOMA 4eloBeKa. MeToapl U3y4eHusl T€HETUKU
YEJIOBEKA: TEHEATOTUYECKHM, OJM3HEIOBbIN, [UTOTCHETHYECKUH, TMOMyISIIMOHHO-CTATUCTUYECKUN, MOJIEKYISIPHO-
reHeTndyeckuii. COBpeMEHHOE ONPEACICHNE TEHOTHUIIA: TTIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM UHCJIC
¢ nomomnbto III[P-ananu3za. HacnenctBeHHble 3a0osieBaHUsI YeloBeKa. ['€HHbIE W XPOMOCOMHBIE OO0JIE3HU YEJIOBEKA.
bone3nu ¢ HaclieCTBEHHOM MPeIpacloIoKEHHOCThI0. 3HAUEeHNE MEAUIIMHCKON IT'€HETUKY B IPEAOTBPAILICHUU U JICYEHUU
TEHETUYECKUX 3a00JieBaHMI YeloBeKa. MeauKo-TeHeTHuYeckoe KOHCylbTupoBanue. CTBOJOBbIE KiIeTKU. [loHsTHe
«TEHETUYECKOTO TPy3a». ITUUECKUE ACTICKThI UCCIEAOBAHUN B 00aCTH PEJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue GhakTOpbl MOBBIIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3MUECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpy>Karollen cpeapl. ['eHeTnueckas npeapacoioKeHHOCTh YEJIOBEKA K IMATOJOTHSIM.

JleMoHCTpanun



Tabmuibel u cxembl: «KapuoTtum uenoBekay, «MeToapl U3ydeHHs TCHETHKU YeloBeKay, «I eHeTnueckue 3a00IeBaHus
YEIIOBEKAY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIMsA. 3apOoXICHHE CeJIeKUuM W jaoMmectukanuu. Yuenue H. M. BaBuioBa o IleHTpax
MIPOUCXOXKIICHUS W MHOT000pasus KyJlbTYPHBIX pacTeHH. Poib cejleknum B CO3JAaHUM COPTOB PACTCHUN WU TIOPOJ
*KUBOTHBIX. COpT, MOpOJa, IITaMM. 3aKOH TOMOJIOTHYECKHUX PSAAOB B HacleACTBEHHOM n3MeHunBoctu H. M. BaBuiosa, ero
3HAQYEHME JIJISI CEICKIIMOHHOM PabOTHI.

MeTtonbl ceneKIMoOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM M MHAMBUAYATbHBIN. DTanbl KOMOMHAITMOHHON
cenekuuu. McnpiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOP MO TEHOTHUITY C MTOMOIIBIO OIIEHKH (PEHOTUIIA TOTOMCTBA U
0TOOp 1O TeHOTUIY ¢ nomMoielo ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEIEKUMOHHOW paldoThl. PajinalMOHHBIA M XUMHUYECKMH MyTareHe3 Kak
HUCTOYHUK MYTallMi y KyJIbTYpHBIX (opMm opranuzmoB. Hcronp3oBaHWe TE€HOMHOTO pEJAKTUPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 115 mosrydeHnst BiCX0IHOTO MaTepuraia i CEJICKIHH.

[Tonyuenune nonuronaoB. BHyTpuBumoBas rudpuausanuvs. bBiIu3kopoACTBEHHOE CKpelllMBaHUE, WJIM WHOPWIUHT.
HepoacTBenHoe ckpeluBaHue, Wik ayropuauHr. ['etepo3uc u ero nmpuunHbl. Vcnonap30BaHue TeTEpo3uca B CEICKIIMH.
Otnanéunas rubpuauzanusa. [Ipeomonenue Oecruionus MEXBUIIOBBIX THOPHUAOB. J[OCTHXKEHHUSI CEJICKIIMU PACTCHUN U
JKUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHre 1 U3YyYEHHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX POAUYEH JJIsl CO3/TaHMs HOBBIX
COPTOB U THOPHUAOB CEIbCKOXO3SUCTBEHHBIX KYNbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBLIX HCUBOMHBIX 8 YEJIAX VAVHUULEHUS CYWEeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL
U Kpoccog, 6 MOM uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCAe008aHUl, Nepedosbix uodell u
NepCNneKmuBHbIX MexXHOI02UI.

JleMmoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. [I. Kapnieuenxo, II. I1. JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1.
K. benses.



Tabmuie! u cxemsbl: «LIeHTPBI MPOUCXOXKIECHUS 1 MHOTO00pa3us KyJIbTypHBIX pacTeHU», «3aKOH TOMOJOTHYECKUX
PSI0B B HACJIEICTBEHHOW M3MEHUYUBOCTHY, «MeTo bl cenekiumy, «Otaanénnas rudpuanzanus», «MyTareHesy.

JlabopaTtopHasi pabora «/3ydeHue cCoOpToB KyJIbTYPHBIX PACTEHUM U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUI.

IKcKkypeuss «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJIEKIIMM PACTEHUM M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTAHIIMIO,
IJIEMEHHYIO (PepMy, COPTOUCIIBITATENbHBIA yYaCTOK, B TEIJIMYHOE XO3SMCTBO, B JJAOOPATOPUIO arpOyHHUBEPCUTETA WM
HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHHTeTHYECKasi 0MOJIOTHA

OOBEKTbI, HCIHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBbIE KYyJIbTYPbl, MUKPOOPIaHU3MBI, HX
xapakTepucThka. TpaguuuoHHas OMOTEXHOJOTHUS: XJIEOONEUEHHUE, MOTYyYEeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJEIHE.
Muxkpoouonornyeckuii cuHTe3. OOBEKTHI MUKPOOHOJIOTHYECKUX TeXHOJOrui. IIpon3BoAcTBO Oenka, aMUHOKHUCIOT WU
BUTAMUHOB.

Co3taHre TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHHS M KOHCTPYUPOBAHHUS T'€HOMOB C LEJIBIO
MOJIyYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPXKAIINX HE BCTPEUAIOUIUECS B IPUPOAEC OMOCUHTETUUECKUE Ty TH.

Krnerounast unxeHepust. MeToabl KylIbTYphbl KJIETOK U TKaHEH pacTeHUl W KUMBOTHbIX. Kprobanku. ComaTuueckas
ruopuau3anmss U COMaTHYeCKUil sMOpuoreHe3. lcnonb3oBaHue TramjowioB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIOHANbHBIX aHmumen 6 Meouyure. VICKyCCTBEHHOE
OIUIOOTBOpPEHUE. PEKOHCTpYKIMS SHULEKIETOK M KIOHUPOBAHUE >XMBOTHBIX. METON TpaHCIUIAHTALMM sIEp KIIETOK.
Texnonoz2uu 0300poeieHus, KyIbmusUpOBarHus U MUKPOKIOHATbHO20 PASMHONCEHUS CENbCKOXO3AUCTBEHHBIX KYIbMYP.

XpoMocoMHas U reHHasi uHxkeHepus. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTpyHpoBaHue pekomMOuHaHTHBIX JIHK.
Co3z0anue mpanceeHuvix opeanu3mos. JIOCTHKEHNS U NMEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPUU. JKOJIOTHUYECKHE
U 3TUYECKUE TPOOJIEeMbl TEHHON MHXKEHEPHH.

Menuuackue 6uorexHonoruu. [loctrenomuas mudposas meauimHa. [1IP-muarnoctiuka. MetabomoMHBIN aHAIN3,
TE€HOLIEHTPUYECKUI aHAIN3 MPOTEOMAa YEJIOBEKA ISl OLEHKM COCTOSIHUS €ro 310pOBbs. VCHOJIB30BaHHE CTBOJIOBBIX
kineTok. TaprerHas tepanus paka. 3D-OnomnkeHepus g pa3pabOTKU (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX



TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTHH TpEXMepHOro OMONPUHTHHTA M cKaddoiauHra
JUTSl peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIINHBI.

Co3nanne BEKTOPHBIX BaKIMH C LEIbI0 oOecreueHus] KOMOMHHpPOBAHHOW 3amuThl oT Bo3Oyauteneit OPBU,
YCTaHOBJIEHHE MOJIEKYJIIPHBIX MexaHu3MoB (yHkunonupoBanus PHK-coxepkammx BHpPYcOB, BBI3BIBAIOIIUX 0CO00
OIacHbIe 3a00J1€BaHMsl YEIOBEKA U KUBOTHBIX.

JleMoHCTpanun

Tabmuubl u cxemsl: «/cnoap30BaHME MHUKPOOPraHU3MOB B IMPOMBIILIEHHOM MPOU3BOACTBE», «KieTouHas
VUHXEHEPUS», «] €HHAss HH)KEHEPUS».

JlaGopaTopHas padora «/3ydyeHne oObeKTOB OMOTEXHOIOTUIY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX TPOTYKTOBY.

Buneoskckypeusi «bHOTEXHOIOTUSI — BayKHEWINAsE MPOU3BOAUTENBHAS CUJIa COBPEMEHHOCTH (OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)».

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS OO0YYaIOUIMMUCS MPOTrpaMM CPEIHEro OOIIEro
o0pa30BaHMs: INYHOCTHBIE, METANPEAMETHBIE U NIPEIMETHBIE.



B cTpyKkType TMUHOCTHBIX pe3yIbTaTOB OCBOCHHUS MPOTPAMMbI IO OMOJIOTUH BBIACIEHBI CICAYIONINE COCTABISIIONINE:
OCO3HaHUE OOYyYarOUIUMHUCA POCCHUICKOM TpaKJAHCKOW  HMJIEHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIPENEICHHIO, Haluuyue mMomueayuyu K OOyUYEHHUIO OHOJIOTUH, YeleHanpasleHHoe pa3eumue
BHYTPEHHUX YOEXJICHM JIMYHOCTM HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U HUCTOPUYECKHX TPaJAMIMN pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU
LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMH CUCTEME OMOJIOTMYECKOr0 OOpa3oBaHUsl, HAIUYUe NPABOCO3HAMUS]
HKOJIOTUYECKOMN KYJIBTYpPbI, CHOCOOHOCMU CMAsUmsb UEIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI 110 OMOJIOTUHU JOCTUTAIOTCS B €AMHCTBE y4eOHOM M BOCIIUTATEIbHON
JEATEIPHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, PUHITHIMUA B OOIIECTBE MPAaBWJIAMU U HOPMaMHU MOBEJEHUS U CIIOCOOCTBYIOT IpoIleccam
CaMOMO3HAHUA, CAMOBOCIIMTAHUSI U CAMOPAa3BUTHS, PA3BUTHA BHYTPEHHEN MO3UILINU JIMYHOCTH, TATPUOTU3MA U YBAXKEHUS
K 3aKOHY U IMPaBOIOPSIKY, YEIOBEKY TPYyJa U CTAPLIEMY MOKOJICHHUIO, B3AUMHOIO yBa)KEHUS, OEPEKHOIO OTHOIICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULASIM MHOIOHAlMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKArOIIEH
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOro npeameTa «bruosiorusy T0IKHbBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh
00yYaroImuxcsi PyKOBOJCTBOBAThCS C(HPOPMHUPOBAHHOW BHYTPEHHEH TO3WULMUEN JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHUEHTAIlM/A, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHUH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM ILIEHHOCTSIM POCCHMCKOTO
o0111ecTBa, paciUpeHne KU3HEHHOTO OMbITa U OIbITA JCSITEILHOCTH B MPOLIECCE pean3allid OCHOBHBIX HAMpPaBJICHUN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh T'PAKJAHCKON MO3UIIMKM OOYYaIOMIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
00111eCTBa;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEH, YBAXKECHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MACSITEIBPHOCTA MPU CO3JaHUU YUYCOHBIX MPOCKTOB, PEIICHUH YYCOHBIX U
MO3HABATEbHBIX 3aJ1a4, BBITTOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPEAEIATh COOCTBEHHYIO TO3UIUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBIICHATH €€;



YMEHHUE YYHUTHIBATH B CBOUX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JIIOJAEH C Pa3HBIMU
yOeXKIEHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COITUATTBHBIM TIOJIOKCHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBHIMOJHEHUS YYEOHBIX, MO3HABATEIbHBIX U
HCCJIEIOBATENCKUX 3a/1a4, YBOXKHUTEIBHOIO OTHOIIECHHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYX ICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPakKIAHCKON MJIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUSI K CBOEMY HApoJly, YyBCTBa
OTBETCTBEHHOCTH Iepell PonnHOM, rOpAOCTH 3a CBOM Kpaii, CBOI0 PoanHy, CBOH A3bIK U KYJIbTYpY, POIUIOE U HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACJICAUI0O U MaMSATHUKAM MPUPOJbI, NOCTIKEeHHsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/]IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIbI, B )KMU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBA;

ujenHast yoexx1I€HHOCTh, TOTOBHOCTH K CIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHPYICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJMTENSIM, CO3JAaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEMENHOU KM3HU B COOTBETCTBUM C TpaauLUSIMK HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOT'O0 U TEXHHUYECKOTO TBOPUECTBA, CIIOpPTa, TPYy/a,
0O0I11IECTBEHHBIX OTHOIIICHHUI;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICICTBHSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPOKCHHIO B pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE IMPOSBIAThL KadeCTBAa TBOPUYECKOU
JUYHOCTH;

5) pusuyeckoro BocnuTaHusi, GopMHUPOBaAHUS KYJIbTYPhI 310POBbsI U SMOIMOHAJIBLHOIO 0JIATONOJTYYMS:

NOHMMAHUE U peaju3alus 3J0pOBOrO0 M 0Oe30MacHoro oOpasza >KU3HU (3J0POBOE MHUTAaHHUE, COOJIIOJIEHUE
TMTUEHUYECKUX MPAaBUII U HOPM, COATaHCHUPOBAHHBIN PEXHUM 3aHITHH U OT/AbIXa, peryiisipHas (puznyeckas akKTUBHOCTD),
OepeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAaHUE IIEHHOCTH TIpaBWJ WHAWBUIAYAJbHOTO M KOJUISKTMBHOTO O€30TacHOTO TIOBEACHHUS B CHTYaIlUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HaHHE MOCIEACTBUI U HEMPUSTUS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT OIS, HAPKOTUKOB, KypEHHUs);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JESATEIbHOCTH TEXHOJOTHMUECKONM W COIMaJIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh
WHUIIMAPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHAThH TaKYIO JACSTEIHHOCTD;

WHTEPEC K Pa3INdHbIM chepam mpodecCHOHANBbHOM NeSITeIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBINA BBHIOOP Oyy1en
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO HA TPOTSHKEHNUN BCEH KU3HH,

7) 3KOJIOTUYE€CKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUHUKY KU3HHU Ha 3eMJle, OCHOBE €€ CYIeCTBOBAHMUS,

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYphl: MPUOOPETEHUE OMbITA TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TTOCJICICTBHH JIJIS1 OKPYKAIOMIEH CPEJIbl;

OCO3HAHME III00aTLHOTO XapaKTepa SKOJIOTHISCKUX MPOOJIeM U ITyTeH UX PEIICHHUS,

CIIOCOOHOCTh MCIIOJIH30BaTh MPUOOpETaeMble MPU MU3YYCHUH OMOJIOTUM 3HAHUS W YMEHHUS TPHU PEIICHUH MPOoOJeM,
CBSI3aHHBIX C PAIMOHAIBHBIM TMPUPOONOIL30BaHUEM (COOIOICHHUE TPABIII MOBEJCHUS B MPUPOJIC, HANPABICHHBIX HA
COXpaHEHHE PABHOBECHS B IKOCUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHUE ICUCTBUM, IPUHOCAIIMX BpPEd OKPYXKAIOLIEW NPUPOAHOM Cpelle, YMEHHUE IPOrHO3UPOBATH
HEOJIaronpusITHbIE HKOJIOTMYECKUE TTOCIIECTBUS NMPEANPUHUMAEMbIX ACUCTBUN U NPeaOTBpAIlaTh UX;



HaJIMYue Pa3BUTOIO 3KOJOTUYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYpbI, ONbITA ACATEIBHOCTHA dKOJIOTHYECKOU
HAIIPaBJIICHHOCTH, YMEHMSI PYKOBOJCTBOBATHCSI MMHU B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN ACSITEIBHOCTU IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(pOPMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJIBTYpPbl KaK CpEICTBA B3aMMOJECUCTBUS MEXKAY JIIOJBMH H
NIO3HaHUs MHPA;

NOHMMaHUE creuu(UK OMOJOTMHM KaK HayKH, OCO3HaHUs €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUIEHUSI, CO3JaHUM LEJIOCTHOrO MPEACTABICHUS 00 OKpYXKalolleM MHpe Kak O €IUHCTBE MPUPOJbl, YEIOBEKa U
00111ecTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIEHUHU IPOOJIEM COXPAHEHHS IPUPOJTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTU OHMOJOTHU Il COBPEMEHHOM LIMBWIM3ALUU: 00ECIEYeHUs] HOBOTO YPOBHS Pa3BUTHUSA
MEAMIIMHBI, CO3/JaHHE MEpPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIIOCOOHBIX pellaTh peCcypcHble MPOOJIEMbl Pa3BUTHS
YeJIOBEYECTBA, MMOMCKA MyTeH BBIXOJA U3 II100ANBHBIX 3KOJOTHUYECKHUX MPOo0JIeM U o0ecrieueHus mepexoia K yCToiunBoMy
Pa3BUTHIO, PALIMOHATLHOMY HUCIIOIb30BAHUIO MPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHWM B IEJISIX MOBBIIIEHUS OOLIEH KYJIbTYpbl, €CTECTBEHHO-
HAay4YHOM T'pPaMOTHOCTH, KaK COCTABHOM YacTU (PYHKUMOHAIBHOW TPaMOTHOCTH OOydarlMxcsa, (opMUpyeMOWl mpu
H3y4YeHUH OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOAOB IO3HaHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJly4aeMble 3HAHUS ISl aHaIU3a U OOBSCHEHHMS SIBJICHUN OKPYXAIOIIEro MHUpPa U MPOUCXOASIIMX B HEM H3MEHEHHUI,
yMEHUE JieslaTh 0OOCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOUIMXCS JTaHHBIX C LENbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS JUIsl pelIeHusT MpodjieM B pealbHbIX
YKU3HEHHBIX CUTYaLHsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYK) M HMCCIENOBATEIBCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE;



TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY IMOTYYEHUIO HOBBIX
3HAHUU 1O OMOJIOTUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS ydeOHoro mpenmera «buonorus» BKIIOYAIOT: 3HAYMMbIE IS
(GopMUPOBaHUA MHUPOBO33PEHUSI OO0YYAIOUIMXCA MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIlEHAyUYHbIE MOHSITHS,
OTpaXkarolllie LEJOCTHOCTh HAYYHON KapTUHBI MUpA U CHEUU(HUKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHUsl, SIBICHHUE, MPOLECC, CUCTEMA, HAYYHBIN (PaKT, MIPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, HUCCIENOBaHUE, HAOIIOJEHUE, HU3MEPEHHE, HKCIEPUMEHT M JApPYTHE); YHHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUA
(mo3HaBaTenbHbIE, KOMMYHUKATHUBHBIE, pPEryJISATHBHbIE), oOecneuuBatouyie (opMupoBaHue  (DPYHKIHOHAIBHOM
I'PaMOTHOCTH M COIMAJBbHOM KOMIETEHLIMHU OO0YYarolMXcs; CIOCOOHOCTh OOYyYarolUXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMUS W YHUBEpCalbHble Yy4eOHble JEHCTBHUS B TIO3HABATEIBHOU U
COLIMAIBHOM MPAKTHUKE.

B pesynbraTe wu3ydeHuss OMOJIOTMM Ha YpOBHE CpenHero oOmiero oOpa3oBaHus y oOywaromerocs OyayT
c(OopMHpOBaHbl I03HABATEIbHBIE YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS, KOMMYHUKAaTHBHbIE yHHMBEpCalbHbIE Yy4eOHbIE
NEHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE EHCTBUS, COBMECTHAS AESITEIbHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IPOIPaMMBbl CPETHETO 00IIEro 00pa3oBaHus JOJIKHbI OTPAXKATh:

OByaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO (POPMYIHPOBATH M AKTYaIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHMM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaiM3a, CUHTE3a, CpaBHEHUS,
Kjaccudukanuu, o000IIEHMS), PACKPBIBATh CMBICH OMOJOTMYECKUX TOHSATHH (BBIIENSATHh MX XapaKTepHbIE MPHU3HAKH,
yCTaHaBJIMBATh CBS3U C APYTUMHU MOHATUSIMH);

ONpENENATh UENH JEATEIbHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPHUM HMX JTOCTHXKEHHS, COOTHOCHUTH PE3YJIbTaThl
JEATEIBbHOCTH C IMOCTaBIEHHBIMU LIEJISIMH;

UCITOJIb30BATh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUH KMBOU MPUPO/IBI;



CTPOUTH JIOTUYECKUE PACCYKICHUSI (MHIYKTUBHBIC, JCAYKTUBHbBIC, MO AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (JOPMYITHPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISI MPEICTABICHUSI CYIIECTBEHHBIX CBA3€M M OTHOLIEHWU B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakXKe IPOTHBOPEUMM PA3HOTO poJAa, BBIABICHHBIX B PAa3WYHBIX HWH(POPMAITMOHHBIX
HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIBHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB MEJSAM, OLECHUBATH PHUCKHU
MOCJIEJICTBUN ACATEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE IeHCTBHS:

BJIaJITh HABBIKAMH Y4eOHO-HMCCIIEIOBATEIIBCKOM M MPOSKTHOM JCATEIbHOCTH, HABBIKAMH pa3pelieHus MTpoOseMm,
CITIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY METOJIOB PEIIECHUs MPAKTUYECKUX 3a/1ad, MPUMEHEHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

WCMOJIb30BaTh PA3JIMYHbIE BHJABl JICSITEIBHOCTH IO TIOJYYEHUIO HOBOrO 3HAHUS, €ro HHTEPHPETalNH,
peoOpa30BaHUIO M IPUMEHECHHIO B YICOHBIX CUTYAIMSIX, B TOM YHCIIC IPU CO3/IaHUH YUYESOHBIX M COIIMATBHBIX MMPOCKTOB;

dbopMHUpPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU MOHITHIMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIbHOM AESITEILHOCTH U )KU3HEHHBIX CUTYaIIHIX;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyaJIM3WPOBATh 3a/1a4y, BBIJBUTaTh TUNIOTE3Y €€ PEUICHUS, HAXOAUTh
apryMEHTHI JUIs1 JOKA3aTeNbCTBA CBOMX YTBEPKIAECHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS,

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PELICHUS 3aJa4u PE3YJbTaThl, KPUTHUYECKU OLECHHBATH MX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITH 1EJICHANPABIICHHBIM MOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUSI B TPOPECCUOHATILHYIO CPEY;

YMETh TIEPEHOCUTDH 3HAHUS B TTO3HABATEIILHYIO U TPAKTUYECKYIO 00JIACTH KU3HEIEATCTLHOCTH;



YMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE WJEU, MpeajaraTb OpPUTMHANBHBIC MOAXOJbl M PEIICHUS, CTaBUTh NPOOJIEMBI M 3a/JayH,
JIOTTYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmManmei:

OPUEHTUPOBATHCS B PA3JIUYHBIX HMCTOYHUKAX HWHGOpMAIMU (TEKCTE Y4eOHOro mocoOus, HAyYHO-TIOMYJISIPHOU
auTepaType, OMOIIOTUYECKUX CIIOBApAX U CHPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAIM3UPOBAThH
UHPOPMAIIMIO PA3MUYHBIX BUAOB U (QOpPM TMPEACTABICHUS, KPUTUYECKH OICHWBATh €€ JIOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTH;

(GopMyIMpOBaTh 3alPOCHl U MPUMEHSTHh PA3JIUYHbIE METOJbI MPU MOUCKE U 0TOOpEe OMOJOrnYeckoi MH(pOopMaIu,
HEO0OXOMMOM sl BBIMIOJTHEHUS yU4eOHBIX 3a/1a4;

IpUOOpETaTh OMBIT UCIIOIB30BAHNUS HH(DOPMATMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN, COBEPIIICHCTBOBAThH KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BAHMSI PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENLHO BBIOUPATh ONTHUMAIBHYIO (JOPMY MPEICTABICHUS OMOJIOTHYEeCKOM MH(pOopMaluu (CXeMbl, TpaduKy,
JUarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

UCTIONb30BaTh HAYUYHBIM SI3bIK B KA4eCTBE CpeACTBa Mpu paboTe ¢ Owmojormueckoi uHbOpManuen: MPUMEHSTH
XUMHUYecKue, (U3nuecKue 1 MaTeMaTUYeCKue 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUaTypy, HOMEHKJIATYPy, UCIIOJIH30BATh
U TIpeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATIISITHOCTH,

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIUTHI HHGOpMAIK, UHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) o6menmue:

OCYIIECTBISATh KOMMYHHKAIIMU BO BCeX cdepax KH3HU, aKTHBHO yYacTBOBaTh B AHAJIOTE WM TUCKYCCHH TIO
CYILIECTBY OOCYyXKJaeMoil TeMmbl (yMEHHE 3a/laBaTh BONPOCHI, BBICKA3bIBATh CYXACHHUS OTHOCHTEILHO BBITIOJHEHHUS
npeayiaraeMoi 3a/1a4, yYUThIBATh HHTEPECHI U COTIIACOBAHHOCTH MO3UITUH JAPYTUX YUYACTHUKOB JIUAJIOTA UM TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpPEICTBA OOIIECHHS, MOHMMATh 3HAUYEHHWE COLMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HMKHOBEHUS KOH(DJIUKTHBIX CUTYAIH, YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOLIEHUS M B3aUMOJCUCTBUS, MIOHUMATh HAMEPEHUS IPYTuX JIOJEH, MPOSBISAThH
YBXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (popme GOopMyTupOBATH CBOM BO3PAKECHHUS;



pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTh:

MIOHMMATh W HCITOJIb30BAaTh MPEUMYIIECTBA KOMAHIHONH W WHAWBUIYAIBHOH PaOOTHI MIPH PEIICHHH OWOJIOTHYCECKOM
po0sieMbl, 000CHOBBIBaTh HEOOXOJMMOCTh NMPHUMEHEHHUsS TPYMNMOBBIX (OPM B3aUMOJICHCTBUS TPU PEUICHUH YIeOHOM
3314w,

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUN C yU4ETOM OOIINX HHTEPECOB M BOZMOKHOCTEH KaXKJIOTO WieHa
KOJUICKTHBA;

NPUHUMATH ITICJIM COBMECTHOM JESATCIIbHOCTH, OPTaHU30BBIBATH U KOOPIAMHHUPOBATH JIEHCTBUS MO €€ JOCTHKCHHUIO:
COCTaBIIAATh TUTAH JICHCTBHUH, pacmpeneNaTh poiid ¢ Y4ETOM MHEHUH yYacTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHOM
paboThI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMAaHIbI B OOIIMU pe3ynbTaT MO pa3pabOTaHHBIM
KPUTCPHUSIM;

npeJyIaraTh HOBBIE MPOCKTHI, OIICHUBATh UCH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHICCKON 3HAYMMOCTH;

OCYIIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHUE B PAa3IMYHBIX CHUTYalHsIX, MPOSBIATH TBOPYECTBO W
BOOOpaKeHHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHHe YHUBEPCAJbHBIMHA PEryJsiTABHBIMH JIeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBISIBJICHHS TIPOOJIEM M UX PEIICHHSI B )KU3HCHHBIX U YICOHBIX CUTYaIIUSsX;

BBIOMpATh HA OCHOBE OMOJIOTUICCKUX 3HAHUU IEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHSIX U TIOCTYIIKaX IO
OTHOIIEHUIO K )KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3/IOPOBBIO OKPYKAIOITHX;

CaMOCTOSTEIILHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACATEIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH
COOCTBEHHBIC 3aJ1a4¥ B 00pa30BaTEIbHOMN JACITSILHOCTH U )KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIFHO COCTABJIATh IUTAH PEIICHUS TPOOJEMbI € YYETOM UMEIONIMXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U MPEAIIOYTCHU;

JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacImpsTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;



OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIUHA B Pa3HBIX 00JACTIX 3HAHWUN, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIQJICTh HABBIKAMM TO3HABATEIHLHON peQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUM M MBICIUTEIIBHBIX
MPOLIECCOB, X PE3YyJbTATOB U OCHOBAHMM, MCIOJb30BaTh MPUEMBI PeIICKCUU ISl OLEHKH CUTYyallMH, BEIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB ACATEIBHOCTH,

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACSATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTHX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS CoOJep)KaHUsA yueOHoro mnpeamera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OpUEHTHUPOBaHbI Ha obecreueHrne NpouiIbHOro o0ydeHus: oOydaromuxca Ouosorud. OHM BKIHOYAIOT: crenuduueckue
JUTs1 OMOJIOTUY HAY4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIA 10 OCBOCHHIO, HHTEPIIPETALIMU U IPE0Opa30BaHUIO 3HAHUH,
BUJIbI JICSTEIbHOCTH IO MOJYYEHUIO HOBBIX 3HAHUM U WX NMPUMEHEHHUIO B PA3NIUYHBIX YUEOHBIX, a TaKKe B pealbHbBIX
KU3HEHHBIX CUTyaluusx. [IpenMeTHbIe pe3ysibTaThl IPeICTaBICHbI 10 FO1aM U3YUYEHUSI.

ITpenMeTHBIE pe3yapTaThl OCBOECHUS yueOHOro mpeamMera «buonorusy B 10 knacce n0NKHbBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B (OpMUpOBaHUU
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, B I[IO3HAHUU 3aKOHOB INPUPOJBl U PEIIEHWU MpoOJEM palOHAIbHOIO
IPUPOIOTIOIB30BAHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTHY;



BJIQJICHUE CUCTEMOW OMOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINEe OMOJOTUYECKUE TEPMUHBI U
noHATUS  (OKW3HB, KIETKa, OpraHu3M, MeETa0OoJM3M, TOMEOCTa3, CaMOPETYyJAlHs, CaMOBOCIPOU3BEIACHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT W pa3BUTHE), Ouoyiorndyeckue Teopuu (kierouHas teopust T. IlIBanna, M.
[neitnena, P. BupxoBa, xpomocomHasi Teopus HacieactBeHHoctu T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOTO00pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PAcTEHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO TOKOJICHUS,
pacuIeIIeHUs], YUCTOThl TaMET, HE3aBUCUMOro HacieaoBaHus [. MeHpensi, TOMOJOTUUECKUX PSIIOB B HACIEICTBEHHOU
u3menunBoctu H. V. BaBuiosa), mpuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHHUSA, UCIOJIb3YEMBbIX B OMOJOTHUYECKHX MCCICTOBAHUSX KUBBIX
00BEKTOB (OMUCcaHue, U3MepeHue, HabJtoIeHUe, YKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U SYKAPHUOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCJI€ OakTepui, rpuOOB, paCTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U
CHUCTEM OpraHOB pPacTEHUU, *XUBOTHBIX, YEJIIOBEKA, IPOILIECCOB >KU3HEACITEIBHOCTH, NPOTEKAIONIMX B OpraHu3Max
pacTeHuM, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa BelecTB (METaboIM3M), MIPEBPAICHHS YHEPTUH,
OpoXxeHus, aBTOTPO(PHOro M TEeTepPOTPOGHOrO0 THUIOB NHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho03a,
raMeToreHesa, MOpHUoreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOreHe3a), B3aMMOICUCTBUS T€HOB, FeTepO31ca, UCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY OPraHOMJaMU KJIETKH U UX (PYHKUIUSIMHU, CTPOCHHEM KJIETOK Pa3HbIX
TKaHeW U uX QyHKIUAMU, MKy OpraHaMu U CUCTEMaMHU OPTraHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (QYHKIIMSIMHU,
MEXIy CHUCTEMaMU OpPraHOB M WX (PYHKIUAMH, MEXKAy dTamaMd OOMEHa BEIECTB, JdTalaMH KJICTOYHOTO IHMKJIA U
JKU3HEHHBIX IIUKJIOB OPTraHU3MOB, ATalaMu SMOPHUOHAJIBLHOIO PAa3BUTHS, TCHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U
dhakTOopamMu cpesibl OOUTaAHUS;

YMEHHUE BBISBIISATh OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHCII€ PACTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIONINE ApPTYMEHTHI, OHOJIOTMUECKYI) TEPMHUHOJIOTHMI0O U CHMBOJIUKY IS
JI0Ka3aTeIbCTBA POJCTBA OPTraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

YyMEHHUE peliaTh OHOJIOTMYECKHE 3aJadM, BBISABISATh HPUYMHHO-CICACTBEHHBIC CBSI3U MEXKIY HCCIEIYEMbIMU
OMOJIOTMYECKUMH MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;



YMEHUE BBINOIHATH JTAOOPATOPHBIC W TPAKTHUUECKHE PaboOThI, COOMI0IaTh MpaBwWia MpuU paboTe C y4eOHBIM U
71a00paTOPHBIM 00OPYIOBAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBHBIME CPEICTBAMH, (DOPMYITUPYS IICJIb UCCIICTIOBAHNUS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YyJIbTAThl U JIeJaTh BBIBOJIbI;

yYMEHHUE y4acTBOBaTh B y4eOHO-UCCIIENOBATEIbCKON paboTe 1Mo OMOJIOTHM, SKOJOTUM U MEIUIIMHE, POBOJAUMON Ha
0a3e MIKOJIBHBIX HAYYHBIX OOIMIECTB, W TMYOJIMYHO TMPEACTABIATh IMONYYCHHBIC pPE3yJbTaThl Ha YYCHHYECKHX
KOH(epeHIusIX;

YMEHUE OIICHUBATh DJTUYECKHE AaCIEKThl COBPEMEHHBIX UCCIIENIOBAaHUNA B 00JACTU OHOJIOTMM W MEIUIUHBI
(KJTOHMpOBaHUE, HUCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMpPaBICHHOE HW3MEHEHHME TE€HOMa U CO3J]aHUE TPaHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl npodecCHOHAIBHOM AEATETLHOCTH B 00JaCTH OHOJIOTHH,
MEIUIIMHBI, OWOTEXHOJIOTUU, BETEPUHAPUHU, CEIHCKOTO XO3SUCTBA, TMHUIIEBOM MPOMBIIUIEHHOCTH, YTIiIyOJsTh
TIO3HABATEIbHBI HMHTEPEC, HaIpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH Ipod)ecCHH W IPOJOIKEHUE
OMOJOTHYECKOro 00pa30BaHMs B OPraHU3aIIUIX CPEIHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM
Ne n/m (uudgposbie)
MpPOrpamMmbl Bcero Kourpoasnbie | IlpakTnyeckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl




1 PesepBHOe Bpems 1
2 PeszepBHOE Bpems 1
bu6nmoreka [IOK
3 Buonorus xierku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
https://lesson.academy-
4 buoorus knerku 2 0.5 content.myschool.edu.ru/06/10
5 P 1 https://lesson.academy-
C3CPBHOC BpeMA content.myschool.edu.ru/06/10
6 K 2 https://lesson.academy-
HMBBIC CUCTCMBI 1 HX M3YHCHHUC content.myschool.edu.ru/06/10
; x 10 1 https://lesson.academy-
MMHHCECKad OpraHi3alii KIeTkn content.myschool.edu.ru/06/10
8 C o 3 2 https://lesson.academy-
TPOCHHE H QYHKIHM IJICTKH content.myschool.edu.ru/06/10
OOMeH BelecTB 1 MpeBpaIleHUe SHEPTHHU B https://lesson.academy-
9 9 1
KJIIETKE content.myschool.edu.ru/06/10
HacnenctBennas uadopmarus u https://lesson.academy-
10 . 9 0.5
peanusanus e€ B KJIIETKE content.myschool.edu.ru/06/10
o https://lesson.academy-
11 PKW3HCHHBIH LMK KIICTKH 6 1 content.myschool.edu.ru/06/10
https://lesson.academy-
12 Ctpoenue u GyHKIMH OpraHU3MOB 17 15 content.myschool.edu.ru/06/10
13 PasMHOXEHME 1 Pa3BUTHE OPTaHU3MOB 8 15 https://lesson.academy-
p p ) content.myschool.edu.ru/06/10
14 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U 5 05 https://lesson.academy-

HU3MCHYMUBOCTU OPTaHN3MOB

content.myschool.edu.ru/06/10
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https://lesson.academy-

15 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 content.myschool .edu.ru/06/10
16 3 5 1 https://lesson.academy-
AKOHOMCPHOCTH M3MCHAMBOCTH content.myschool.edu.ru/06/10
https://lesson.academy-
17 Tenernia yenoexa 3 0.5 content.myschool.edu.ru/06/10
https://lesson.academy-
18 Cenexnus OpraHu3MOB 4 1 content.myschool.edu.ru/06/10
19 buorexHom0rNs 1 CHHTETUYECKAS 4 https://lesson.academy-
ounosorus content.myschool.edu.ru/06/10
Bbubuoreka IJOK
20 buonorus xak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10
[ 106 13.5

[NPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
No KoanuecTBo 4acoB Jara
JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
n/ Tema ypoxa Bcer Kourpoububl | IlpakTuyeckn | HU3yY€HH pecype
n 0 e padoThbl e padoThbI s
Bxongnas
8 1 1 03.09
KOHTpOJIbHAs paboTa
buonorusa xak
KOMIUIEKCHAs HayKa U
bubmuoreka [{OK https://lesson.academy-
Kak 4acTh 1 05.09
content.myschool.edu.ru/06/10
COBPEMEHHOTO
oOmiecTBa
JKuBble cuctemsl U UX
CBOWCTBA. YpOBHEBas 1 05.09 bubnmoreka [{OK https://lesson.academy-
OpraHMu3aIMs KUBBIX ' content.myschool.edu.ru/06/10
CHUCTEM
Hctopust oTKpBITHS U
p p https://resh.edu.ru/subject/lesson/5383/main/1533
M3YUYEHUS KIIETKH. 1 10.09 75/
Kinerounas Teopus
XUMUYECKHUN COCTaB 1 12.09 bubmuoreka [{OK https://lesson.academy-
KIIETKH ' content.myschool.edu.ru/06/10
MuHepanbHbie
bu6mmoreka IIOK https://lesson.academy-
BEIISCTBA KISTKHU, UX 1 17.09
content.myschool.edu.ru/06/10
Ouosoruueckas poib
Opranuueckue bubmuoteka [{OK https://lesson.academy-
1 0.5 19.09
BEIIECTBA KJIICTKU — content.myschool.edu.ru/06/10
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6enxu. JlabopaTopHas
paborta
«OOHapyxeHne
OEJIKOB C IIOMOIIIBIO
Ka4yeCTBEHHBIX
peaKuuii»

CBolicTBa,
KJ1accuukanus u
¢byHKIMN OEIKOB

19.09

bubmuoreka L{OK https://lesson.academy-
content.myschool.edu.ru/06/10

Opranunueckue
BEIIECTBA KIETKH —
yTIEBOIBI

24.09

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

10

Oprannueckue
BEILIECTBA KJIETKU —
JTUTIU B

26.09

bu6mmoreka [IOK https://lesson.academy-
content.myschool.edu.ru/06/10

11

Hyxnennosbie
kuciotsl. [JHK u
PHK. JIaboparopHas
pabota
«HccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICIICHHBIX W3
KIIETOK Pa3JTUIHBIX
OpPTaHU3MOBY

0.5

26.09

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

12

Crpoenue u pyHKIIUH
ATO®. [Ipyrue
HyKJIeo3uaTpudocdar
bl (HT®D)

01.10

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

13

CexBeHMpOBaHUE

03.10

bubmuoreka I{OK https://lesson.academy-
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JAHK. Metoast
T€HOMMKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

content.myschool.edu.ru/06/10

14

Meroas! CTpYKTYpHOI
ouonoruu

03.10

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

15

Tunel KIETOK.
[Ipokapuornueckas
KJIETKa

08.10

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

16

Meroasl
MOJIEKYJIIPHON U
KJICTOYHOH OMOJIOTHH.
[IpakTuueckas padbora
«M3ydyeHne METO0B
KJICTOYHOI OMoIorun
(xpomarorpadus,
anekTpodopes,
muddepennmanbaoe
LEeHTpU(yrupoBaHue,
[I1IP)»

0.5

10.10

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

17

Crpoenue
AYKApPUOTUYECKON
KJIETKU.
[IpakTnueckas pabora
«M3yueHune cBOMCTB
KJIETOYHOU
MeMOpaHbI»

0.5

10.10

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

18

[ToBepXHOCTHBII
anmnapar KJIeTKU

15.10

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10
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19

OnHoMeMOpaHHbIe
OpraHOMIbI KIIETKH.
[TpakTrueckas padbota
«3yueHne IBUKEHUS
IIUTOILIa3MBbI B
pPacTUTENBHBIX
KIIETKax»

0.5

17.10

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

20

[TonmyaBTOHOMHBIE
OpPTraHOU/IbI KJICTKH:
MUTOXOHIAPUH,
IJIaCTU/ABI.
Jlaboparopnas pabota
«HccnenoBanue
TUTa3MOJIHA3a U
JeTIIa3MOJIH3a B
PaCTUTEIIBHBIX
KIIETKaX)

0.5

17.10

bubnuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

21

HememOpanHbie
OpPraHOM[IbI KJIETKH

22.10

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

22

CrpoeHue u QyHKIINH
aapa

24.10

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

23

CpaBHurenbHas
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlabopaTopHas pabota
«M3ydeHne cTpoeHus
KJIETOK Pa3InIHBIX
OpPraHU3MOBY

0.5

24.10

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

24

AccuMmmianusa u

05.11

bu6mmoreka LIOK https://lesson.academy-
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TUCCUMIIISLINS — JBE
CTOPOHBI
MeTtabonu3ma. Tursl
oOMeHa BEIIEeCTB.
JlaGopaTopHas pabora
«M3yueHue
KaTaJIUTUYECKON
AKTUBHOCTH
¢bepmeHTOB (Ha
puMepe aMuIasbl
WJIM KaTaasbl)»

content.myschool.edu.ru/06/10

@epMEHTATUBHBIN
XapakTep peakuui
KJICTOYHOTO
MeTaboIn3Ma.
JIaGoparopHas paboTa

bubmuoteka [{OK https://lesson.academy-

25 «Msyrene 05 07.11 content.myschool.edu.ru/06/10
(hepMeHTaTUBHOTO
paciieTicHusI
MEPOKCH/Ia BOJOPOIa
B PaCTUTCIIBHBIX U
JKUBOTHBIX KIIETKAX»
benku-akTuBaTOpHI U bubnmoreka [{OK https://lesson.academy-
26 07.11
OCIKU-UTHTHOUTOPHI content.myschool.edu.ru/06/10
ABTOTpO(DHBIN THIT bubnuoreka LIOK https:/lesson.academy-
27 12.11
oOMeHa BEIECTB content.myschool.edu.ru/06/10
28 DOTOCHITES 14.11 bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10
29 XeMOCHHTE3. 0.5 14.11 bubmuoreka I{OK https://lesson.academy-
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Jlaboparopnas pabota
«CpaBHeHuUe
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

content.myschool.edu.ru/06/10

AHa’poOHbIE
opranu3Msbl. Bubl
OpOXKECHUSI.

bubnmuoreka [{OK https://lesson.academy-

30 Jlaboparopras padota 19.11 content.myschool.edu.ru/06/10
«CpaBHeHUE
MIPOIIECCOB OPOKECHHUS
U AbIXaHUS»
AspoOHbIE
31 OpraHU3MBbI. DTarbl 2111 bubnuoreka [{OK https://lesson.academy-
SHEPIreTHYECKOTO ' content.myschool.edu.ru/06/10
oOMeHa
OHeprus
MeMOpPaHHOTO
32 I'PaJAEHTA IPOTOHOB. 2111 bubnuoreka LIOK https://lesson.academy-
Cunre3 AT®: pabota ' content.myschool.edu.ru/06/10
npoToHHON AT®-
CHHTa3bl
Peakuuu MmatpuyHoOro bubnmoreka [{OK https://lesson.academy-
33 26.11
CUHTE3a content.myschool.edu.ru/06/10
Tpanckpunuus —
. bubmuoreka I{OK https://lesson.academy-
34 MaTPUYHBIA CUHTE3 28.11
content.myschool.edu.ru/06/10
PHK
35 Tpanciauys u eé 28.11 bubnuoreka L{OK https://lesson.academy-

OTaIllbl

content.myschool.edu.ru/06/10
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Konuposanue
aMUHOKHCIIOT. Poub

bubmuoreka I{OK https://lesson.academy-

36 03.12
pubocoM B content.myschool.edu.ru/06/10
OnocuHTEe3e OenKa
Opranuzanus reaoma
37 HDOKADHOT I 05.12 bubmuoreka I{OK https://lesson.academy-
Y IpOKap ' content.myschool.edu.ru/06/10
3yKapuoT
MonexkyisapHbie
MEXaHU3MBbI bu6mmoreka LIOK https://lesson.academy-
38 05.12
SKCIPECCUU TEHOB Y content.myschool.edu.ru/06/10
3yKapuoT
Bupycer —
BHEKJICTOYHBIC
(bOpMBI )KU3HU U
39 o0JHUraTHbIC 05 10.12 bubnuoteka [{OK https://lesson.academy-
Mapa3uThl. content.myschool.edu.ru/06/10
[IpakTuueckas pabota
«Co3ganue MoaeIn
BHpYyCa»
BupycHeie
3a00JieBaHUS bubnmoreka [{OK https://lesson.academy-
40 12.12
YeJIOBEKA, )KUBOTHBIX, content.myschool.edu.ru/06/10
pacTeHui
Hanorexnonoruu B Eub OK httos:/i g
a1 T 1212 nonmoreka L] ps://lesson.academy-
content.myschool.edu.ru/06/10
MEJULIUHE
42 JKu3HEHHBIN UK 1712 bu6mmoreka LIOK https://lesson.academy-

KIJIICTKHU

content.myschool.edu.ru/06/10
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43

Matpu4Hblli CUHTE3

JTHK

19.12

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

44

XPpOMOCOMBI.
Jlaboparopuas pabota
«M3ydyeHne XxpoMocoM
Ha FOTOBBIX
MHKpOIIpernaparax»

0.5

19.12

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

45

Jenenue KiIeTku —
MHTO3

Perynsauus
’KM3HEHHOT'O IIMKJIa
KJIETOK

24.12

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

46

Tunel KIETOK.
Kapunoxkunes n
LUTOKHHE3.
JIaGoparopHas paboTa
«Habmonenne murosa
B KJIETKaX KOHYMKA
KOpeIika jJyka (Ha
TOTOBBIX
MUKpOTpenaparax)»

0.5

26.12

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

47

KonTponbhas padbota
o TeMe
“Xumuyeckas
OpraHu3alus KIETKA

26.12

48

OpraHusMm Kak eIuHOe
LeJI0e

14.01

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

49

TkaHu pacTeHuUn.
Jlaboparopnas pabota

0.5

16.01

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10
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«M3yueHue TkaHen
pacTeHui»

TxaHu >KUBOTHBIX U

50 ?IGHGOBGK& 5 0.5 16.01 Bu6mnoteka ITOK https:/lesson.academy-
abopatoprad pauora ' ' content.myschool.edu.ru/06/10
«M3yuenue TKkaHeun
YKUBOTHBIX»
Opraunbl. Cuctemsl
OpraHoB.
JlaGopaTopHas paboTta bu6mmoreka LIOK https://lesson.academy-
51 0.5 21.01
«M3ydyeHue opraHos content.myschool.edu.ru/06/10
IIBETKOBOTO
pacTeHus»
Omnopa Tena but6mmoreka [IOK https://lesson.academy-
52 23.01
OpraHu3MoOB content.myschool.edu.ru/06/10
JBr>xeHue bubnuoteka [{OK https://lesson.academy-
53 23.01
OpraHu3MoOB content.myschool.edu.ru/06/10
bu6mmoreka [IOK https://lesson.academy-
>4 Hnratie opranismon 28.01 content.myschool.edu.ru/06/10
IIuranne
HOSBOHOTHBIX but6mmoreka IIOK https://lesson.academy-
55 JKUBOTHBIX. 30.01
content.myschool.edu.ru/06/10
[MumeBapurenpHast
CHCTEMa YeJIOBeKa
bu6mmoreka IIOK https://lesson.academy-
5 JlpIxatHe OpraiHsMOB 30.01 content.myschool.edu.ru/06/10
Jp1xanue bu6mmoreka LIOK https://lesson.academy-
57 04.02
MO3BOHOYHBIX content.myschool.edu.ru/06/10
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KHUBOTHBIX U
YCJI0BCKa

TpancnopT BemECTB y

bu6mmoreka LIOK https://lesson.academy-

58 06.02
OpraHu3MoOB content.myschool.edu.ru/06/10
KpoBenocHast
cucremMa
bu6mmoreka LIOK https://lesson.academy-
59 ITO3BOHOYHBIX 06.02
content.myschool.edu.ru/06/10
JKUBOTHBIX U
YeJIoBeKa
Brinenenue y bubmuoreka L{OK https://lesson.academy-
60 11.02
OpraHu3MOB content.myschool.edu.ru/06/10
bubmuoreka [{OK https://lesson.academy-
61 3amuTa y OpraHu3MOB 13.02 content.myschool.edu.ru/06/10
NMmyHHas cucrema bubnuoreka LIOK https://lesson.academy-
62 13.02
YeoBeKa content.myschool.edu.ru/06/10
Pazgpaxkumocts u
63 CrVIISIS 18.02 bubmuoreka [{OK https://lesson.academy-
peryiita y ' content.myschool.edu.ru/06/10
OpraHu3MoB
I'ymopanbHas
perynsanus u
64 SHIOKDIHHAS CHCTEMA 20.02 bubnmoreka [{OK https://lesson.academy-
HOXP ' content.myschool.edu.ru/06/10
KUBOTHBIX U
YeJIoBeKa
65 DopMBbl pa3MHOKEHUS 20.02 bubnuoteka [{OK https://lesson.academy-
OpraHW3MOB ' content.myschool.edu.ru/06/10
ITosnoroe bu6mmoreka IIOK https://lesson.academy-
66 25.02
Pa3MHOKEHHE content.myschool.edu.ru/06/10
67 Meiio3 27.02 bu6mmoreka IIOK https://lesson.academy-
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content.myschool.edu.ru/06/10

68

l'amerorenes.
O6pazoBanue u
pa3BUTHE TOJIOBBIX
KJICTOK.
Jlaboparopuas pabota
«M3ydeHnue cTpoeHus
TMOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTpernaparax»

0.5

27.02

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

69

NupuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOTCHE3

04.03

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

70

3akJajKa OpraHoB 1
TKaHEeH 13
3apOJIBIIIEBHIX
JINCTKOB

06.03

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

71

Pocr u pasButne
KUBOTHBIX.
JlabopaTopHas pabota
«Brp1siBIeHUE
MIPU3HAKOB CXOJCTBA
3apoAbllen
MMO3BOHOYHBIX
KUBOTHBIX)»

0.5

06.03

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

72

Pazmuoxenue u
pa3BUTHE PaCTECHUIA.
Jlaboparopnas pabota
«CTpoeHue opraHoB

0.5

11.03

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10
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Pa3MHOKEHHUS
BBICILIUX PACTCHHI»

73

Hcropus
CTaHOBJICHUS U
pa3BUTHS FEHETUKU
KaK HayKH

13.03

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

74

OCHOBHBIC TIOHSTHS 1
CHUMBOJIbI TCHETHKH.
Jlaboparopras pabora
«/Ipo3odmuna kak
O00BEKT FCHETUYECKUX
UCCIIEIOBAaHHII»

0.5

13.03

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

75

3aKOHOMEPHOCTHU
Hacle10BaHUs
MIPU3HAKOB.
Monorubpuinoe
CKpelLIMBaHuE.
[IpakTnueckas padbora
"N3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO
CKpEUIMBaHUA y
apo3oduisr”

0.5

18.03

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

76

[uTomornyeckne
OCHOBBI
MOHOTHOPHUIHOTO
CKPEIMBAHUS

20.03

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10

77

AHanuzupyroiiee
CKpeIlMBaHUE.

20.03

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10
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Henonnoe

JIOMUHUPOBaHUE
JurubpuHoe
CKpelIMBaHuE.
[TpakTyeckas pabora
H3yuenue : . -
78 «3ydenu 05 01.04 bubnmoreka [{OK https://lesson.academy
pe3yabTaTOB content.myschool.edu.ru/06/10
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
Ip0o30(HITBD)
[utonornyeckue
OCHOBBI bu6mmoreka LIOK https://lesson.academy-
79 03.04
JTUTHOPUTHOTO content.myschool.edu.ru/06/10
CKpEIMBaHUA
CuenseHnHnoe
80 HACIEIOBAHNE 03.04 bu6mmoreka [IOK https://lesson.academy-
8 ' content.myschool.edu.ru/06/10
MPU3HAKOB
XpOMOCOMHAasI TEOPHUSL bu6mmoreka IIOK https://lesson.academy-
81 08.04
HacCJIeICTBEHHOCTH content.myschool.edu.ru/06/10
82 TereTiKa Hoa 10.04 bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/10
I'enotun kak bu6mmoreka IIOK https://lesson.academy-
83 10.04
IIEJIOCTHAs CUCTEMA content.myschool.edu.ru/06/10
I'enermueckmii
84 KOHTPOJIb Pa3BUTHS 15.04 bubnuoteka [{OK https://lesson.academy-
pacTeHui, KUBOTHBIX ' content.myschool.edu.ru/06/10
1 YelIoBeKa
85 N3MeHUYHBOCTH 17.04 bu6mmoreka IIOK https://lesson.academy-
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MpU3HAKOB. Buapl
H3MEHYHUBOCTH

content.myschool.edu.ru/06/10

86

Monudukarnrontas
N3MEHYUBOCTh

17.04

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

87

Bapuanuonsslii psia u
BapUallMOHHAS
KpuBasl.
Jlaboparopnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH.
ITocTpoenue
BapUAIMOHHOTO psija
Y BapUallMOHHOMN
KpHBOW»

0.5

22.04

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

88

I'enoTnnnueckas
M3MEHYUBOCTb.
Komb6unarusnas
M3MEHYUBOCTH

23.04

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

89

MyranuronHas
U3MEHYUBOCTb.
[IpakTnueckas pabora
«Myranuu y
npo3odutel (Ha
TOTOBBIX
MHUKpOIpenaparax)»

0.5

23.04

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

90

3aKOHOMEPHOCTH
MYTalMOHHOTO

29.04

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

rpoiiecca.
ONUreHeTHKa 1
SNUTECHOMUKA

91

I'eneTnka yemoBeka.
[TpakTyeckas pabora
«Cocrasnenne u
aHaAJIM3 POJIOCIIOBHOM»

0.5

06.05

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10

92

Mertoanl
MEIUIIUHCKOU
T€HETHUKU

08.05

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10

93

3HayeHue
METUITTHCKOM
T€HETUKH B
MPeIOTBPALLIEHUH U
JIEUEHUHU
FeHETUYECKHUX
3a00/1eBaHUH
yejaoBeKa

08.05

but6mmoreka [IOK https://lesson.academy-
content.myschool.edu.ru/06/10

94

OcCHOBHBIE NIOHATUS
CENeKIUH.
JlaGopatopHnas pabora
«M3y4yenue copToB
KYJIbTypPHBIX
pacTeHu U IOpox
JTOMAIITHUX
KUBOTHBIX)»

0.5

13.05

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10

95

MeTtonanl
CEJIEKIINOHHON
paboTHI.

0.5

15.05

bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

Jlaboparopnas pabota
«3yueHne MeTO10B
CEJICKIIUU PaCTCHHI

Hoctrxenus
CEJIEKIIMU PACTEHHUI U
YKUBOTHBIX.

bubmuoreka IIOK https://lesson.academy-

96 15.05

[IpakTrueckas pabota content.myschool.edu.ru/06/10

«IIpuBuBKa

pacTeHui»

Coxpanenue,

W3y4YeHUe U

bubmuoreka [{OK https://lesson.academy-
97 HCIIOJTb30BaHUE 20.05
content.myschool.edu.ru/06/10

TEHETUYECKUX

pecypcoB

buorexHonorus kak

HayKa U OTpacib

IIPOU3BOJICTBA. bubnuoreka LIOK https:/lesson.academy-
98 0.5 22.05

[IpakTnueckas padbora content.myschool.edu.ru/06/10

«M3ydenne 00HEKTOB

OMOTEXHOJIOTHI

OcHoOBHBIE

HaIlpaBJICHUs bubnuoreka LIOK https:/lesson.academy-
99 . 22.05

CHHTETHUYECKOU content.myschool.edu.ru/06/10

omonorun
100 XpoMocoMHas 1 2705 bubnmoreka [{OK https://lesson.academy-

IFE€HHAast HHKEHEPUS ' content.myschool.edu.ru/06/10

MeauuuHckue bu6mmoreka LIOK https://lesson.academy-
101 29.05

OMOTEXHOJIOTHH content.myschool.edu.ru/06/10
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PesepBHbIii ypOK.

[ToBTOpEHME,
102 000011IeHNE, 1 29.05
CHCTEMATHU3ALUS
3HAHUH
OBILIEE KOJIMYECTBO 102 135

YACOB I10 ITPOTPAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

TepemoB A.B. buonorudeckue cuctemsl u npotieccsl. 10 kinace: yaed. s
obOpazoBat yupexaeHui (nmpoduibHpiii ypoBeHb). A.B.Tepemos,
P.A.IlerpocoBa. M.:MHuemo3uHa, 2024.
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
buonorus.MHTepakTUBHBIE THIAKTHYECKUE MaTepuanbl. 6-11 kiaccel.
Metoauueckoe mocooue ¢ IMEKTPOHHBIM HHTEPAKTUBHBIM MPUII0KEHUEM
/O.JI1.Bamenko-M.: ITnanera,2014-575 c.

ConoskoB JI. A. C60 EI'D no 6uonoruu. [Ipaktuyeckast moaroroBka. — 6-e

u3 ., uctp. u gom. — CII6.: BXB-IlerepOypr, 2020. — 624 c.: un

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HMHTEPHET
Poccuiickast anextponnas mikosna https://www.resh.edu.ru/subject/5/10/
Bupryanbnas naboparopust
http://www.virtulab.net/index.php?option=com_content view=category
layout=blog id=45 Itemid=106
http://www.virtulab.net/index.php?option=com_content view=category
layout=blog id=41 Itemid=101

Crynapuywm https://studarium.ru/

buodar https://bio-faq.ru/list/ege.htmi



