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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOusiii mpenMet «buonorus» yray0néaHoro ypoBHs u3yudenus 10 kmacca
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB MpeIMETHON oOnactu «EcTecTBeHHO-HAy4YHbIC
npeametb». CornacHo mnonoxenussMm DPI'OC COO mnpodunbHble yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpEAHETro OO0Iero oOpa3oBaHUS W
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebHomy mpeamety "buosorus" naér mpenacraBieHue O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh W3YUYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromaps 4YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXaromei mnpupoaHoit cpene. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbOopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuoJIoTMYecKoe o00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yyenue ydeOHoro mpeamera «buosorus» Ha YIIyOJIE€HHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOyHaronIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YeNIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYYAIOIIMMHCS MPU U3YUEHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHbIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00ecleUUTh  OCBOCHUE
00y4aroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U IIPABUII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCIEKTaxX OMOJIOTHYEeCKUX 3HaHuM. JlJis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WM MHOW 00JacTH OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

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



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra H TNPUOOPETCHHE YMEHHM
UCIIOJIBb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTUH);  METOAaMU  CaMOCTOSITEJIBHOTO  NPOBEICHHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh U MCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMALMIO; MOJIB30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriiakTUKY WHGEKITMOHHBIX 3a00J€BaHUl, TIpaBUIa TOBEJACHUSI B MPUPOJIEC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSl HMHTENIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH K COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAEMbIMU €10 MpoOJieMaMu, METOAOJIOTHEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICJIbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEACHUS B TMPUPO/E;
UHTETpally €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
MPUPOAOTIOIL30BaHUN (COOJIO/ICHNE TPaBUJI MOBEICHUS B MPHUPOJE, OXPaHbl
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMUA UHTEpPECaMU U MOTPEOHOCTIMHU PErHOHA.

OO1ee 4nucao 4yacoB, OTBEICHHBIX HA M3y4y€HUE OMOJIOIMM Ha yriIyOJIEHHOM
ypoBHe B 10 kinacce cocrapisier 102 yaca (3 gaca B HeJieio).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COACpNKaHWsS M HANpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JTA0OPATOPHBIX M MpaKTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U yYEOHO-UCCIIEN0BATENbCKUX padoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCs y4YUTEJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUHM.

COAEPKAHUE OBYUEHMUSA
10 KITACC

CopepikaHue TPOTPaMMBI, BBIICICHHOE KVPCUBOM, HE BXOJHUT B TPOBEPKY
rocyaapcTBeHHou uroropoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJIOrusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHIaMeHTabHbIC, TPUKIAAHBIC W IIOMCKOBBIC HAy4YHBIC WCCJICAOBAHHUS B
OMoJIOTHH.

3HadeHne O6uonoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBs3aHHBIE ¢ OHoioruei. 3HaUYeHHE OHOJIOTHH B
MPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO35HCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanuu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
V. I'apgen, I'. Mennens, B. 1. Bepnanckuu, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Baswiios, H. B. Tumodees-PecoBckuii, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JPYTUMH Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOXXHOCTb M YIHOPAJIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CaMOOpPraHU3aIlus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyi >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOMYJISILIUOHHO-BU0BOM, AKOCUCTEMHBIMN
(buoreoneHoTnyeckuit), OmochepHsiit. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Matepun. Hayku, nzyyaroiiue >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINH.

N3yuyenue xuBbIX cucteM. MeToasl Ononornyeckord Hayku. HaOmionenwue,
U3MEPEHUE, SKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTiue o 3aBUCUMON U
He3aBUCUMOW mniepemMeHHOW. [lmaHupoBanme »skcnepumeHTta. IloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yabTatoB. [IpUuuHBI HUCKaXEHUS peE3yibTaTOB JKcrnepumeHTa. l[loHsiTHe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA JKWUBOW MATEPUN», «YPOBHH OPraHU3alMU KUBOMN
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metosbl
V3y4EHUs )KUBOU MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  oOOpyIOBaHHME  JJisi  NPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyYHBIX METONOB IIpPH
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Knerka — cTpykTypHO-QYHKIMOHAJIbHAS €IUHMIIA >KUBOro. FcTopus
OTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitaen, P. BupxoB). OCHOBHbIE MOJIO)KEHUS COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

MeTtonpl  MONEKYJISPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, 3nekTpodopes, METol MEYEeHBIX aToMOB, Au(depeHInanbHOe



neHTpudyrupoBanue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emox. DIEKTpOHHass MUKpockonus. Kongokanvras muxpockonus. Bumanvhoe
(npudsicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpaIMuA

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

O6opyioBaHuE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

IIpakTnyeckas padora «M3yyeHue MeETONOB KJIETOYHOH OHONIOrUU
(xpomartorpadusi, saekrtpodopes, auddepeHuaTLHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m €€ poiib Kak pacTBOPUTENs, PEareHTa, yd4acTUe€ B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
poJb. Posib KATHOHOB ¥ AHMOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€lKOBOUM MosieKkybl. [lepBuunas
CTPYKTypa Oeika, TNeNnThaHas CBsA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukarus  OeiakoB.
buonornyeckue Qpynkun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXaPU/IBI.
OO6mmit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJIE€BOJIOB.
buonornyeckue pyHKIMM YIII€BOIOB.

Jlunuast. I'uapodunsHo-TUapOPOOHBIE CBOMCcTBA. Kitaccudukanus TUMumoB.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO01IMe cBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonorndeckue pynkmuun JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBICHHBIE IEPEHOCUYNKH, UX (DYHKITH B
Kietke. Jlpyeue wuyxneozuompugocpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.



CtpykTypHas OuoJyiorusi: OMOXUMUYECKHE U OMO(DHU3NYECKrUe WCCISTOBAHMS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYypbl OuoMonekyn. Mooeruposanue
CmMpyKmypbol U OyHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCuHme3s OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpaMu

[Toptpersr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneineHne XUMHUYECKUX OJEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B KUBOM MPUPOIE».

Tabmuupbl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHne MoJeKynbl BOIb», «BemectBa B cocTtaBe opranusmoBy, «CTpoeHue
MOJIeKyNbl Oenka», «CTpyKTyphl O€IKOBOM MOJEKYIbl», «CTpOCHHE MOJEKYI
yrieBooBy, «CTpoeHre MoyeKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OO0opynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KAYECTBEHHBIX
peaKuumny.

JlaGopaTtopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GyHKIMH KJIETKH

Tunel KIETOK: JyKapuoTH4YecKass M mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUs KIETKH.

CrtpoeHure mpoKapruoTHIECKOM KiIeTku. KitlerouHast cTeHKa OaKTepHii 1 apXei.
Oco0eHHOCTH CTpPOEHMsI TEeTepOoTpOdHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: HMacCUBHBIN
(muddysus, obneruénnas auddysus), akKTHUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. DKk3ouuTo3. Kierounas
crenka. CTpykTypa U QyHKIIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Hutomnasma. I[uto3omas. [lutockenet. [(BrmxeHue nutoria3Mbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpPraHouibl KIETKH: JHAOIJIa3MaTHYecKass CeTh
(BIIC), anmapar I'onbaxu, JTM30COMBI, UX CTpoeHUE M (yHKUMH. B3aumocBs3b
OJTHOMEMOPAHHBIX OPTraHOuAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisIpHBIA)  SHIAOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkuus anmaparta ['onpmku. Moougurkayus 6enxos 6



annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyonn pacturenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKUIMHW MHUTOXOHIpuM U muiactul. [lepBuunsle,
BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomer. Ilpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
neHtp. CrTpoeHne W JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HMHTEppa3HOM szpe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
MPAHCHOPM.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmunpl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTKn», «CTpoeHue
XKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

ObopynoBaHue: CBETOBOM MHKPOCKON, MUKpONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KJIETOK PA3JIUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUHON MEMOPAHBI».

JlaGoparopnass padora «lccienoBaHue mia3MoiiM3a M JIEIUIa3MOJIM3a B
PACTUTEINIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMHIIAIINS M TUCCUMILISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oomMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nmpoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpainieHne AT B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUA.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHMYECKHX BEUIECTB B KiIeTKe. DOTOCUHTES.
Anoxcueennviti u okcueeHHwlll omocunmes y baxmepui. Ceemocobuparowjue
nuSMeHmol U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MPOLECCE
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3iaudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buael OpokeHus. I[IponykTbl OposKeHHS M HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIETUICHUE TITIOKO3bI.

buonorudeckoe okuciaeHue, WM KJIECTOUHOE JbiXxaHue. Pojib MUTOXOHpUI B
npoleccax onogornyeckoro okucienus. uknmnueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. llpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BeIIecTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « IHEpreTuUecKuii oomMen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OOopyoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl ).

JlaGopaTopnasi pabora «/3yuenue QepMEHTATUBHOTO paCIICTUICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE IIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHasi uHGopManus U peajin3anus eé B KJIeTKe



Peakuun MatpuuHoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eneTnueckuii
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasmus u e€ stansl. Yuactue TpancnoptHsix PHK B 6uocunTese Genka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepona (d. XKaxo0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccult 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsius 0OMEHHbBIX
nporeccoB B KieTke. Kietounslii romeocras.

Bupychl — HekiieTouHbie (OpMbI )KU3HU U 00JIMTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeH bl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, uHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbie U MEAUIIMHCKHE TTPOOITIEMBI.

Buoungopmamuxa: unmeepayus u anamuz doavuiux maccusos («bigdatar)
CMpYKmypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHnue MOAEIH BUPYCAy.

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounsrii 1uki, ero mnepuoiasl u perynsnus. HMurepdasza u MuUTO3.
Oco0OeHHOCTH MpPOLIECCOB, MPOTEKAIMMX B MHTepdaze. IloaroroBka KiIeTku K
nenenuto.  I[IpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUH ) epUo bl UHTEpGa3bl.

Marpuunsiii cunte3 JJHK — permukanms. [lpuanunsr perumkanuu JHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUIAPAJIJICIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouHbI  HAOOpHl  XpoMocoMm. ['omosiormunbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.



Henenne kimetkn — MuTo3. CTaguu MUTO3a M MPOUCXOASAIIME B HHX
npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosiormdeckoe 3HaueHue
MHTO3a.

Perynsiuusa MUTOTHYECKOrO LUKIA KIETKU. [IporpamMmupyemasi KieTOYHAs
rubesnp — arnomnTos.

Knerounoe saapo, xpomocombl, (GYyHKIMOHAJIbHas TeHOMHKA. MexaHusmol
npoaugepayuu, oup@epenyuposku, cmapenus u euberu xiemox. «l{ugposas
KlemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHCcTpaIMuA

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

OO0opyoBaHHE: CBETOBOM MUKPOCKOI, MUKpoOIpenaparbl: «MUTO3 B KIETKax
KOpELIKA JIYKa».

JlabopaTopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTopHnas pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OOHOKIIETOYHBIE,
KOJIOHHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUA U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJOPOCIIH, APYTHE NMPOTUCTHI. KOJIOHWAIBHBIE OpraHU3MBI.

B3auMoCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opranoB. OprannsMm Kak eInHoe neinoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
NOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKIMNA U PacTONIOKEHHS TKAaHEH B OpraHax pacTeHUH.

TkaHU KUBOTHBIX M 4e€IOBEKa. TUIbI KUBOTHBIX TKaHEW: AMUTEIUAIbHAs,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pPacoJIOKEHUS] TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CUCTEMbI OPTaHOB JKMBOTHBIX U YenoBeka. DyHKIIUM OPTraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbIi M BHYTpeHHMU ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBUKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX PacTEHUIl:



TPOIU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIeuHas cucrema. Pediiekc. CkeneTHbIe MBITIITBI U UX paboTa.

[Iutanne opranusmoB. IlorjmomieHne BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE TNHIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuit. Jlpixanue >xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX >KUBOTHBIX.
JlpIxaTenpHasi cucremMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y MTHI] U
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassl.
KpoBeHOcHast cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru xpoBooOpaiiieHus. IDBOJIOIUOHHbBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenue y opranusmoB. Beigenenue y pacrenuili. Bwiaenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbeiaeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTAaHOB BBIJICICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uesoBeka. [louku. CTpoeHue u (QyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M 1UCTHI MPOCTEHINIUX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XMMUYECKOM 3a1UThl. OUTOHIUIBI.

3amuyTa y MHOTOKJIETOYHBIX UBOTHBIX. I[IOKPOBBI M MX MPOU3BOJIHBIC.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHBIH M NpUOOpETEHHBIN creunduueckuit
UMMYHHTET. Teopusi KJIOHaIbHO-celeKTUBHOTO umMmyHutera (I1. Dpmux, ©. M.
bepuet, C. Tonerasa). BocnnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUN.

PazmpaxkxumocTe ©  peryisiiuss |y  OpraHu3MoB. PazgpaxumocTs y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocTs u  peryisanus y
pactenuid. PocToBbIE BENIECTBA U X 3HAYECHHE.

HepBHas cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI



y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCITOBHBIE pe(IIeKCHI.

['ymopanpHas perymnsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOM CHCTEMBI M HUX TOPMOHBI. [IeHiCTBHE TOPMOHOB.
B3aumocBsi3p HEPBHOW UM SHAOKPUHHOM cHUcTeM. ['mnoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. 11. [1aBnos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Boziopocin», «bakrepum», «lIpocrelimme», «Opranbsl IBETKOBBIX PACTCHUID,
«CucteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cucteMbl», «CTpoeHHE CTEONIs»,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmeBapurenpHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxartesnbHas

CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplaenurenbHas CUCTEMa», «DHAOKPHUHHAsA cuUCTEMa», «CTpOCHHE MBIIIIbDY,
«Ammynuter»,  «Kumeunonosoctusie», «CxemMa  NUTAaHUA  PACTECHUIN,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE TUAPHDY,
«Ctpoenue 1uaHapun», «BHyTpeHHee cTpoeHue I0KaeBoro 4epss», «HepsHas
cuctrema poib», «HepBHas cucrema marymku», «HepBHas — cucrema
npecMmbIkatomuxcs», «HepBHas  cucrema  mruny», «HepBHas — cucrema
MIIeKONIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaTbl OJHOKJIETOUHBIX
OpPraHMW3MOB, MHKpOIIpenapaTbl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJIJICKIUU
HACEKOMBIX, UTJIOKOXKUX, KUBBIC IK3EMIUISIPHl KOMHATHBIX pPAacTeHHH, repbapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHbIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJIOBeKa,
00opy1I0BaHUE 7Sl IEMOHCTPALIMU TTOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasa U 0elKoB MoJ IeUCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABM)KCHUN, MOJIEIA TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHUS:  MOYKOBaHHE, CHOPYJISLUA,
dbparmeHTanus, KIOHHPOBAHUE.



[TonoBoe pa3zmHoxkenue. [lonoBbie KieTku, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICi
M€03a M IIOJOBOro Impouecca. Melo3 W €ro Mecro B KU3ZHCHHOM IMKJIE
OpTaHU3MOB.

[IpenzaponasiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocoOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Ctaauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoOGneHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPUOHAIbHAS WHIYKLHSA).
3aknaaka IUTaHa CTPOCHMS JKMBOTHOIO KaK  pPe3yJIbTaT  HEpapXUUYECKHUX
B3aUMOJEHCTBUI TreHoB. BiusHue Ha 5MOpHOHANbHOE pPa3BUTUE PAIUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pa3Butue xuBOTHBIX. I[locTamMOpuoHanbHbId nepuox. llpsimoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHE MPSMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHME B Npupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
PEryJsiuU POCTa )KUBOTHBIX U YesioBeka. CTaguu MocTIMOPHOHANIBHOTO Pa3BUTHUS
y JKUBOTHBIX U uesoBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpa3oBaHue cCmop B IMpolecce Meknosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHM.

MexaHu3MBbl peryJisiLiMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptperst: C. I'. HaBamun, X. [lInemas.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OeCmonoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOMKEHUE 3BIJIEHBD),
«Pa3sMHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
AWILIEKIETKH U criepMaro3ougay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u



HenpsiMoe pa3Butue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX pPACTEHUNY,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JIBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOW  KamycTbl», <«OKU3HEHHBIM 1UKI MXa», <« KHU3HEHHBIA  IUKI
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpPENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIBICHHME MNPU3HAKOB CXOJCTBA 3apPOIBIIICH
MO3BOHOYHBIX KHBOTHBIX).

Jlabopatopnass paGora «CTpoeHHE OPraHoB pPa3MHOXEHUS BBICIIMX
pacTeHUn».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKM Kak Hayku. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonsrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHIATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJJIelbHbIE TE€HBI, AJIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIA W PELIECCHUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTasl TUHUS, THOPU/IbL, TEHOTUN, (PEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LIMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl FTeHETUKI, «CXeMbI CKPELIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclUCIVIEHUs MPU3HAKOB. LluTosiornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ umores3a 4ucToThl raMer.

AHanusupytoniee ckpenBanue. [IpoMeXKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuieruienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.



Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJeIOBaHUsI ~ Mpu3HaKkoB.  lluTomormyeckue  OCHOBBI  JUTHOPHIHOTO
CKpEILBaHUS.

CuenienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TEHOB, HAPYIICHHE CLEIUICHUS MEXAYy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIA MEXAHU3M ONPEIEICHUS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKoB, CLETNIEHHBIX C ITOJIOM.

['eHoTHn Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JACHCTBHE
reHa. MHOXECTBEHHBIM aJUIeNU3M. B3auMOJEHCTBUE HEAUIENbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmmepus.

['eHeTHYECKUI KOHTPOJIb PAa3BUTHUs PACTCHUM, JKMBOTHBIX M YEJIOBEKa, a
TakKe (U3NOJIOTMYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTnueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmyeckrne acneKkTbl KOHTPOJIS H
WU3MEHEHUS HACJIEICTBEHHOW MH(OpMAMU B TOKOJICHHX KIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuup! u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoliee CKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CremnyieHHOEe HAaclel0BaHUWE MPHU3HAKOB y Apo3o¢uib», «['eHeTuka monay,
«Kapuotun denmoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBD,
«MHOX€eCTBEHHBIN ajlJIennu3M», « B3auMoaencTBue reHOBY.

OOopynoBanue: MoOAENb JJId JEMOHCTpAalMU 3aKOHOB €IMHOO0pa3us
rUOpUOB TEPBOrO TOKOJICHHS M pACILEIJICHUS MPU3HAKOB, MOJAENIb IS
JIEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb JUIA
JEMOHCTpPAllUM CLEIUICHHOIO HAacleN0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «l3ydyeHue pe3yJabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAHUS Yy APO30(PHITBI».

IIpakTuyeckass paGora  «M3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHIIA.
N3meHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUasl
M3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MeHUMBOCTb. Pomnb cpensl B (OpMUPOBAHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarmoHHbIN



psn u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa MOauUKalMOHHON
W3MEHYUBOCTH.

['enHoTHNIMYEecKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunibl reHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.

KoMOuHaTuBHass M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanuoHHass W3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U TMOJOBblE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHass U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuzcenemuxa U OSNUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JleMoHCTpauumn

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

Tabmuubt u  cxembl: «Buabsl u3meHunBocTH», «MoauduxkanuoHHas
W3MEHYMBOCTEY, «KomOuHaTuBHAS H3MEHYMBOCTHY, «Merio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTammii.

OO6opyioBaHUE: XKUBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PacTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uyenoeka. MexayHapoaHas NpoOrpamMMa HMCCIEIOBaHUS TE€HOMA
yenoBeka. MeTonbpl  M3y4EeHUs ~ TE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYeCKHi,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUII, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YesIOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HM 4YenoBeKa. boJie3HM C HACIEACTBEHHOW TMPENpacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETHYECKUX
3a0oeBaHUl 4YenoBeka. MeauKo-TeHeTUueCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC



KJIeTKU. [IoHSTHE «TEHETHYECKOTO Ipy3a». ITUUECKUE acCHEeKThl UCCIEAOBAHUN B
00J1aCTH peITaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetndeckne (akTOphl TOBBINICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY’Karolen cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUsIM.

JleMoHCTpanun

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToabl U3ydyeHUS TEHETUKH
yeJIoBeKay, «I'eHeTnueckue 3a00JIeBaHUS YET0BEKAY.

IIpakTuyeckasi pabora «CocTaBieHUE U aHAIU3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJICKUHUs. 3apOXKICHUE CEICKIMU U JIOMECTUKAIIUH.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHUUl. PoJib ceneKkiuu B CO3aHMU COPTOB PACTCHUH W TMOPOJ]
)kuBOTHbIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJOTMYECKMX PSII0B B
HacleacTBeHHOW wu3meHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOU pabOThI.

MeTonbl ceneKIMOHHOM padoThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
WHJIUBUTYJIbHBIM. OTanel KOMOWHAITMOHHOM CCJICKIIHH. HcnpiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUIY C IIOMOIIBIO OILICHKH
(eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMouIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaanalinoOHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTallUil y KyJbTYPHBIX
dbopm opranm3mMoB. Mcmonb3oBaHHE TEHOMHOTO PEIAKTHPOBAHHUS M METOIOB
pekomOuHaHTHBIX JIHK 11 momydeHus ncxoqHoro Marepurana Juisi CEICKIIUH.

[Tomyuyenue MMOJIUIIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINs.
bnu3kopoACTBEHHOE — CKpeliuMBaHue, WiM  UHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmons3oBaHue
rerepo3uca B ceneknuu. OtnanéHnas rudpunuzanus. [Ipeogonenne Oecrutogus
MEKBUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
PeBOIOYUAN.

CoxpaHeHre ¥ U3y4YeHUE N'eHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUM U
WX JHUKAX  pOaWYed ISl CO3JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpamenue u  ynpasieHue
2EHEeMUYECKUMU PecypCamul CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHBIX
8 Yensx YIAyuueHus: Cyuecmeyrouux U coO30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosuvix uoell U NePCneKmu8HbLX MexHON02UIL.

JleMmoHcTpanuu



[Toptpers: H. W. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmus! U cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenexuumn», «Otnanéunas rudpuanzanus», «MyrtareHesy.

JlabopaTtopnasi padora «/3ydyeHre copToB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKUMU PAaCTeHUl U
JKHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAKCTBO, B JIA0DOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEKThI, HMCHOJb3yEMblE B OHOTEXHOJIOTMHM, — KJIETOYHBIE M TKAaHEBbIE
KYJIbTYPBHI, MHKPOOPTAHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHUe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
*KuBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3AUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKuus
AUNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUSA U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXKEHEpHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuunaa. [TLP-
JTMarHoCTUKa. MeTaOoJIOMHBI aHalIn3, TCHOICHTPHUYCCKHM aHajau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHME CTBOJIOBBIX
KIeTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus s pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX



TKaHEeW COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHOMpHUHTHUHTA M ckaddonguHra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3niaHne BEKTOPHBIX BAaKIMH C LEJIbI0 00ecredeHHs] KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutenedr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIMX OCO0O ONAacHbIE
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabnunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pou3BOACTBE», «KileTouHas uHXeHepus», «I eHHass HH)KEHEPUsD).

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IpakTnuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS TMpOrpaMM CpeAHEro oOmero o0pa30BaHUA: JMYHOCTHBIE,
METaIIpeIMETHBIE U IPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIOLIUE COCTABIIAIOIINE: OCO3HAHUE OOYYarOIUMUCS POCCUHCKON
IpaKJaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENNbHOCTH
U CaMOOIpENEICHUI0, Haauuue Momueayuu K OOydyeHHIO0 OuoJsorum,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I1IEHHOCTEW M MCTOPUYECKUX TPAAUIUN pPa3BUTHA OHOJIOTMYECKOrO
3HaHUS, 2OMOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOACTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAaHOBKaMH, TMPUCYIIMUMH CHUCTEME
Onoslornyeckoro  oOpa3oBaHUS, HaAIUuUe  NPABOCO3HAHUA  SKOJOTMUECKOU
KYJBTYPBbI, CHOCOOHOCMU CMAumb eI U CTPOUTD KU3HEHHBIE TIIaHbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOECHHUS MPOTrPaMMBbl MO OMOJIOTMH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPaJAMLIMOHHBIMU POCCUIUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSMHU, MPUHATHIMU B OOIIECTBE NMpaBUJIaMU U HOpMaMu
MOBEICHUSI U CHOCOOCTBYIOT IIpOllECCaM CaMOINO3HAHUSA, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3ULMM JIMYHOCTH, NaTPUOTU3MA U
YBOXEHUS K 3aKOHY U MPABOMOPSJIKY, YEIOBEKY TpyAa U CTapllieMy MOKOJIECHHUIO,
B3aMMHOIO YBaXXCHUs, OEpEXHOr0 OTHOIIEHUS K KYyJIbTYpHOMY HACICAUIO U



TPaJULMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn denepanuu, npupoae u
OKpYKaroUIEU cpelie.

JIuyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, paCIIMpPEHHE >KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUN 00YYAIOMIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMIPOILIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHol, ropmoctn 3a cBOM Kpad, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI,
JTOCTHX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTWH, TIOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KHU3HM B COOTBETCTBHH C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KaYeCTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocmUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 30POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM HW OTHbIXa, peryyspHas Quznueckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/OPOBBIO M KU3HU JIIOICH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOM JAESATEILHOCTH TEXHOJIOTUYECKOM M COIMaIbHOMN
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  Pean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

DKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;



MOBBINICHUE YPOBHSI OJKOJOTUYECKOW KYyJNbTYPhI: TMPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpHOOpETacMble MPU U3YUYEHUU OHOJIOTHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HEMNPUATHE JCWCTBUM, NPUHOCAIIMX BpEd  OKPYXKaroUEeu
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKA OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TO3HAHMM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEeW BBIXOAA U3 TI00aTBHBIX AKOJIOTHYECKUX MPOOIIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJy4aeMble 3HAHWUA JJIs aHajau3a u
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMA 1O OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYyuUMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyYAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HaydHbIA (PaKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOMIOJICHUE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH ¥  COITMAIBHOW KOMIIETCHIIMH OOyYaromuxcs; CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHust y oOy4aromerocss OyayT cGOpMUPOBaHbl IO3HABATEIIbHbBIC
YHUBEpCaIbHbIC YUeOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JIEUCTBUS, PETYJISTUBHBIC YHHUBEPCAIbHBIC YyYeOHbIC JCHCTBUS, COBMECTHAs
JEATEIIbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
o0pa3oBaHuUs T0HKHBI OTPAXKATh:

OBaajnenne YHHBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBIMU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONBb30BaTh TMPU OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, O00OIICHUS ), PAaCKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C APYTUMU TOHATUSAMU);

OTIpPENENATh LENN JACATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAKTOB U SIBJICHHM
YKUBOW TIPUPOJBL;

CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHBIC, JACIYKTUBHBIC, IO
aHaJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEeAcTBa ISl MPEICTAaBIICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKe  TPOTHUBOPEYM  pa3HOTO  poJa,  BBIIBICHHBIX B Pa3iMUHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEICTBUN ACSITETFHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI MPAKTUYECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONB30BaTh PAa3jMuHble BUABI JEATEIHHOCTH TO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETalnH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B Y4eOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MANIbHBIX IPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYaIIUsIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PELICHHUS;



aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ pEIICHHS 33Ja4d pe3yJbTarhl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh NEPEHOCHTHh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYHO O00JacTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIE€U, NpEUlaraTh OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHHS, KPUTUUECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS yYEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ononornyeckor MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJaJeTh  HAaBbIKAMU  paclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYyXKIaeMoil TeMbl (YMEHHE 3a/laBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBINIOJHEHHs MpeiiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOaJbHBIE CpPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NICUCTBHH C yd4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOM  JEATEIhbHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpenenarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYacTHUKAa KOMAaHIBI B
001Ut pe3ysabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUITHATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHUWSA JUIS BBIABICHUS TIPOOJIEM W UX
pEIIeHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKU B CBOMX JEUCTBUSIX M TMOCTYIKaxX MO OTHOIIECHHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIHSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;



paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BJa/JeTh HAaBBIKAMU  TMO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQICKCUU JJIs OLIEHKH CUTYyalluu, BbhIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

PUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pPE3yNbTaThl OCBOCHHS COJEPKAHMS YYEOHOro mpeamera
«buonorusiy Ha yriayOJn€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npopuapHOro  oOyueHust  oOydawonuxcss — Ouojmornv. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOEHHIO, UHTEPIpETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3JIMYHBIX YYeOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusix. [IpenMmeTrHble pe3ynbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera «buonorus» B 10
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIU OWOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEHIeHWH TPoOJeM  palMOHAJIBLHOTO



MIPUPOOTIOIH30BAHUS, O BKJIQJIE POCCHUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OouoJIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJICHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAJOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPECHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIEC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB pACTCHMM, JKMUBOTHBIX, 4YEJIOBEKa, IPOLIECCOB >KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacCTCHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTabonan3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTpodHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, TaMeTOTeHe3a, IMOPUOTECHE3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WUHIUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMAAMHU KJIETKH U UX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M MX (DYHKUUSIMHU, MEXAY >Taramu
oOMeHa BEIIECTB, dTallaMHu KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
sTanamMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUUTENIbHBIC MPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,



yMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BHISIBIISITH IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIETYEMBIMU OMOJIOTHUECKUMHU TPOIECCAMHU U SBJIICHUSIMH, J1€TIATh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh WX OSKCIEPUMEHTATBHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBaHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBbCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJUYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYEHUYECKHX

KOH(EpEeHIINSIX;
YMEHHME OILICHUBATh 3TUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIEOBaHUI B
obmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMAa M CO3[JaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO341CTBa, MUILEBOM MPOMBIIIIIEHHOCTH, YIIyOJIsITh MO3HABATEIIbHBIHI
MHTEpEC, HAIIPABJIEHHBIM HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOILIEH Ipodeccuu u
IPOAODKEHNE OHOJIOTMYECKOTO 00pa30BaHUs B  OpraHU3alUsaX CpPEIHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
L buonoris kax Hayka L https://m.edsoo.ru/
bu6mmoreka [IOK
2 XK 2
UBBIC CUCTEMBI U UX U3YYCHUE httos://m.edsoo.ru/
3 buonorus kneTku 2 0.5 bubmorexa LHOK
https://m.edsoo.ru/
bu6mmoreka [IOK
4 XuMHUecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/
bu6mmoreka [JOK
5 8 2
CTpoCHHE 1 GyHKIHH KICTKH https://m.edso0.ru/
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/
7 Hacnencteennas undopmanus u 9 05 bubnuotexa [JOK
peanm3anus eé B KIETKE ' https://m.edsoo.ru/
8 JKU3HEHHBIN UK KIETKA 6 1 1 bubmorexa LOK
https://m.edsoo.ru/
bu6mmorexa [IOK
17 1.
9 Ctpoenue u GyHKIIMH OpraHu3MOB ) https://m.edsoo.ru/
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 bubmmorexa LIOK
https://m.edsoo.ru/
11 ['eHeTrka — HayKa O HACJIEACTBEHHOCTH U 2 0.5 bu6mmoreka [IOK
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HN3MCHYMUBOCTHU OPTaHN3MOB

https://m.edsoo.ru/

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubamorexa [OK
https://m.edsoo.ru/
14 ['eHeTHKA YeloBeKa 3 0.5 bubmmorexa [IOK
https://m.edsoo.ru/
bu6mmoreka [IOK
15 Cenexkuusi OpraHu3MoB 4 1 https://m.edsoo.ru/
16 BruorexHoI0THS U CUHTETUYECKAsd OMOJIOT S 4 bubmorexa LHOK
https://m.edsoo.ru/
bubmuorexa [JOK
17 Peseparoe Bpemsi 1 https://m.edsoo.ru/
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Kontpoapmpie  IMpaxrueckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 buosiorus kak KOMIUIEKCHas HayKa U 1 bubnnoreka [JOK
KaK 9acTh COBPEMEHHOT0 00IIeCTBa 05.09.2023  https://m.edsoo.ru/
. bubnuorexa [JOK
2 JKuBble cucTeMBl U UX CBOMCTBA 1 06.09.2023  https://m.edsoo.ru/
3 YpoBHEBas OpraHu3anus KUBbIX 1 bubnuorexa [JOK
CHCTEM 07.09.2023  https://m.edsoo.ru/
4 HcTopust OTKpBITHS U U3Y4YEHHUS 1 bubnuoreka [IOK
kietku. Kierounas teopust 12.09.2023  https://m.edsoo.ru/
Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
5 «M3yueHne MeTo0B KJIETOUYHOU 1 05 bubnuoreka [IOK
ouomnorun (xpomarorpadus, 13.09.2023  https://m.edsoo.ru/
anekTpodopes, muddepeHiraibHoe
uentpudyruponanue, [1L{P)»
. bubmuorexa [JOK
0 AMMIECKITH COCTAB KICTIH L 14.09.2023  https://m.edsoo.ru/
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 bubnnorexa [JOK
Ouosornyueckas pojib 19.09.2023  https://m.edsoo.ru/
Opraanyeckre BeMecTBa KIETKA —
8 oenku. JlabopaTopHas pabora 1 0.5 bubmmorexa [IOK
20.09.2023  https://m.edsoo.ru/

«O06HapyxeHHe OEIKOB C IIOMOIIBIO
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Ka4eCTBEHHBIX PEAKLIUN»

9 CaoiicTBa, KnaccuduKaius u bubnnoreka HOK
byHKIIN OEIKOB 21.09.2023  https://m.edsoo.ru/
10 Oprannueckue BeIecTBa KJIETKH — bubnmoreka [JOK
YTJICBOIbI 26.09.2023  https://m.edsoo.ru
11 Oprannueckue BEIecTBa KJIETKH — bubnmoreka [JOK
JIATIATBI 27.09.2023  https://m.edsoo.ru/
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopnas pabota
12 «HccnenoBanne HYKIICHHOBBIX 0.5 bubmmorexa [JOK
8 e ' 28.09.2023  https://m.edsoo.ru/
KHCIIOT, BBIICTICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkunu ATO. [pyrue bubnnoreka [JOK
nykieosuarpudocdars (HTD) 03.10.2023  https://m.edsoo.ru/
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUTITOMUKHU bubmorera [JOK
> TPAHCKP ’ 04.10.2023  https://m.edsoo.ru/
MIPOTEOMHKHU
. bubnuotexa [JOK
15 M
CTOJLBI CTPYKTYPHOI GHOOrHI1 05.10.2023  https://m.edsoo.ru/
16 Tune! knetok. [Ipokapuorudeckas bubnmnoreka [JOK
KJIETKa 10.10.2023  https://m.edsoo.ru/
CtpoeHue 2yKapuoTUYECKOM KIETKH.
17 [TpakTuueckas pabora «13yueHue 0.5 bubmorexa LHOK
P . P . 1 ' 11.10.2023  https://m.edsoo.ru/
CBOMCTB KJIETOUHOI MEMOpPaHbBI»
18 [ToBepXHOCTHBIN anmapaT KJIETKU bubmorexa [JOK
P P 12.10.2023  https://m.edsoo.ru/
19 OnxHOoMeMOpaHHbBIE OPTaHOW/IBI 05 bubnmnorexa [JOK
kieTku. [Ipaktuyeckas paboTa ' 17.10.2023  https://m.edsoo.ru/
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«I/I3yquHe JABWXKCHUSA HUTOIIJIa3MBbI B
PaCTUTECIIBHBIX KIETKAX»

[TonyaBTOHOMHBIE OPTraHOUBI
KJICTKHA: MUTOXOHJIPHUH, TTACTHIBL.
Jlaboparopuas pabota

bubmuorexa [JOK

20 «HccenenoBanue miaa3mMoin3a u 05 18.10.2023  https://m.edsoo.ru/
JIeTIa3MOJIHM3a B PaCTUTENIbHBIX
KJIETKaX»
bubmuorexa [JOK
21 HenmeMOpartibie Opraion bl KIeTK1 19.10.2023 = https://m.edsoo.ru/
bubnnoreka [JOK
22 Crpoettie it pynicLiH 11pa 24.10.2023 https://m.edsogru/
CpaBHuUTENbHAS XapaKTePUCTUKA
KJIETOK 2yKapHoT. JlabopaTopHas bubnuorexa [JOK
23 0.5
pabota «3ydeHne cTpoeHus KIETOK 25.10.2023  https://m.edsoo.ru/
Pa3IMYHBIX OPTAaHHU3MOBY
ACCUMWISITIHS U TUCCUMMUJIISITAS —
JIB€ CTOPOHBI MeTaboau3Ma. Turb
24 obOMeHa BemiecTB. JlabopaTopHas bubnuotexa [JOK
pabota «3ydyeHne KaTamuTHIeCKOH 26.10.2023  https://m.edsoo.ru/
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WA KaTanas3bl)»
DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosn3Ma.
JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
25 0.5
(hepMEHTAaTUBHOTO paCIICTUICHUS 07.11.2023  https://m.edsoo.ru/
MIEPOKCH/Ia BOJIOPO/IA B PACTUTEIHLHBIX
Y )KHBOTHBIX KJIETKAX)
26 Bbenku-akTuBaTops! U OENKH- bubmuoreka [IOK
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UHTUOUTOPBI 08.11.2023  https://m.edsoo.ru/
N bu6mmoreka [IOK
27
ABTOTPOGHELI THIT 0OMEHa BeCCTs 09.11.2023  https://m.edsoo.ru/
bubmuorexa [JOK
28 dorocrires 14.11.2023  https://m.edsoo.ru/
XemocunTes. JJaboparopras padbota
29 «CpaBHeHHE TIpoIeccoB (poToCHHTE3a 0.5 bubmmorexa [JOK
' 15.11.2023  https://m.edsoo.ru/
Y XEMOCHHTE3a»
AHa’poOHBIC OpTaHU3MbL. Buab
30 Oposkenus. JlabopaTopHas pabora bubnnoreka [JOK
«CpaBHEHHE TIPOIIECCOB OPOKCHUS H 16.11.2023  https://m.edsoo.ru/
JIBIXAHUSD)
31 AdpoOHBIE OPraHU3Mbl. JTaIbI bubnnoreka [JOK
SHEPTEeTUYECKOro OOMeHa 21.11.2023  https://m.edsoo.ru/
DHeprus MeMOpPaHHOTO TPaIueHTa
32 npotoHoB. Cunrte3 AT®: pabota bubmorexa HOK
P . P 22.11.2023  https://m.edsoo.ru/
poTOHHOM AT®-cuHTa3bI
33 Peaknium MaTpuyHOTO CHHTE3a bubmorexa HOK
23.11.2023  https://m.edsoo.ru/
34 Tpanckpunuus — MaTpU4HbBINA CUHTE3 bubnuoreka [IOK
PHK 28.11.2023  https://m.edsoo.ru/
.. bubnuorexa [JOK
35 T
PAHCIGIIGLIT €€ STatibl 29.11.2023  https://m.edsoo.ru/
36 Konnposanue amnuokucnot. Poib bubnnorexa [JOK
prubocoM B OMOCHHTE3€E OemKa 30.11.2023  https://m.edsoo.ru/
37 Opranuzanus reHoma y mpoKapuor u bubnmoreka [JOK
JYKapHoT 05.12.2023  https://m.edsoo.ru/
38 MonekynsapHble MEXaHU3MBbI bubnmoreka [JOK
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9KCIIPECCUU I'€HOB Y YKapHOT 06.12.2023  https://m.edsoo.ru/
Bupycbl — BHeKIeTOUHbBIE (OPMBI

39 KU3HU U OOJINTaTHBIC TTAPA3UTHI. 05 bubnnoreka [HOK
I[MpakTuueckas pabora «Co3nanue ' 07.12.2023  https://m.edsoo.ru/
MOJICTTH BUPYCa»

40 BupycHbie 3a001eBaHMsI YeTIOBEKA, bubnnoreka [HOK
YKUBOTHBIX, PACTCHUI 12.12.2023  https://m.edsoo.ru/
Hanorexnonoruu B 6uonoruu u

41 bu6 OK
MEIULIMHE 13.12.2023 nosmoreka Ll

. bubmuorexa [JOK

42 AM3HCHRLII WK KIeTiH 14.12.2023  https://m.edsoo.ru/

. bubmuorexa [JOK

43 Marpisiit criires AHK 19.12.2023  https://m.edsoo.ru/
Xpomocomel. JITaboparopHast pabota

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX bubnnoreka [JOK
MuKpomnpenaparax» KoHTponbHas 20.12.2023  https://m.edsoo.ru/
pabota

bu6mmoreka [IOK
45 Jlenenue wIeTKH — MHTO3 21.12.2023  https://m.edsoo.ru/
Tunsl kierok. Kapuokunes u
. JIab 0
6 dHadmotemne s n creriax 05 BuGiorexa LIOK
g ' 26.12.2023  https://m.edsoo.ru/
KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK bubmmorexa [JOK
Yy B 27.12.2023  https://m.edsoo.ru/
48 Opranusm Kak eAMHOE LEI0e bubnmorexa LIOK
P A t 28.12.2023  https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Txanu pacrenuii. JlJaboparopuas

bubmuorexa [JOK

49 0.5
pabora «3yueHue TkaHel pacTeHU» 09.01.2024  https://m.edsoo.ru/
TxkaHM )KUBOTHBIX M YCIIOBEKA. Eu6 [TOK
nOJIMOTEKA
50 Ha60pvaT0pHa51 pabota «3yueHue 0.5 10.01.2024  https://m.edsoo.ru/
TKaHEH JKMBOTHBIX)
Opranbl. CUCTEMBI OPraHOB. BuG 1OK
nOJIMOTEKA
51 JlaGopaTopHas pabota «3ydyeHue 0.5 11.01.2024  https://m.edsoo.ru/
OpraHOB I[BETKOBOTO PACTECHUS
bu6mmoreka [IOK
52 Oriopa Tena OpraisMos 16.01.2024  https://m.edsoo.ru/
bu6mmoreka [IOK
53 Jlpinietine OprarmsMon 17.01.2024  https://m.edsoo.ru/
bubmuorexa [JOK
>4 Hnranue oprarmsmos 18.01.2024  https://m.edsoo.ru/
55 IInTanne MO3BOHOUYHBIX KUBOTHBIX. bu6mmoreka [IOK
[IumeBapuTenbHas cucTeMa 4elioBeKa 23.01.2024  https://m.edsoo.ru/
bu6mmoreka [IOK
56 Jlerxaiite OpraiisMos 24.01.2024  https://m.edsoo.ru/
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubmuorexa [JOK
YyeJIoBeKa 25.01.2024 | https://m.edsoo.ru/
58 TpancnopT BENIECTB Y OPraHU3MOB bubmorexa [JOK
P P B yop 30.01.2024  https://m.edsoo.ru/
59 KpoBeHocHasi cuctema 1mo3BOHOUHBIX bubnuoreka [IOK
’KHBOTHBIX M YEJIOBEKA 31.01.2024 | https://m.edsoo.ru/
60 Brinenenne y opraHu3zMoB bubmotexa [JOK
A yop 01.02.2024 | https://m.edsoo.ru/
61 3ammra y Opranu3MoB bubmorexa HOK
Hra y op 06.02.2024  https://m.edsoo.ru/
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bubmuorexa [JOK

2 nu

0 MMYHHAT CHeTena seopera 07.02.2024  https://m.edsoo.ru/

63 Paznpaxumocts u perynsuus y bubnnoreka [HOK
OpraHu3MOB 08.02.2024  https://m.edsoo.ru/
['ymopanbHas perymsuus u

64 BIZ Olf WHHAs fI/IC"}[,eMI: KUBOTHBIX U bubmorexa [JOK

HOKP 13.02.2024  https://m.edsoo.ru/
YelioBeKa
65 DopMBI pa3MHOKCHHSI OPTraHU3MOB bubmorera [JOK
PHBED P 14.02.2024  https://m.edsoo.ru/
bubmuorexa [JOK
I1
%0 OHOBOC PASNHOACHIE 15.02.2024  https://m.edsoo.ru/
. bubmuorexa [JOK
67 M
oS 20.02.2024  https://m.edsoo.ru/
I"ameTorenes. OOpa3zoBanue u
pa3BUTHE TIOJOBBIX KIETOK. Eu6 1IOK
UOJINOTEeKA
68 JI n .
abopatopras pabota «Hsyserie 05 21.02.2024  https://m.edsoo.ru/
CTPOEHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

69 WNHnuBunyansHOE pa3BUTHE bubnnoreka [JOK
OpraHU3MOB — OHTOT'€HE3 22.02.2024  https://m.edsoo.ru/

70 3akiagKa OpraHOB U TKaHEH U3 bubnmnoreka [JOK
3apOIBIIIEBHIX JINCTKOB 27.02.2024  https://m.edsoo.ru/
PocT u pa3ButHe )XMBOTHBIX.

71 JlaGopatopHnas pabota «BeisiBieHue 05 bubnuorexa [IOK
MIPU3HAKOB CXOJICTBA 3apOABIIIECH ' 28.02.2024 | https://m.edsoo.ru/7f41cc74
MTO3BOHOYHBIX )KHBOTHBIX)

79 Pa3sMHOKEHME U pa3BUTHE PACTEHUM. 05 bubnnorexka [JOK
JIaGoparopnas pabora «CTpoeHue ' 29.02.2024  https://m.edsoo.ru/
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OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHuin»

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTUA

bu6mmoreka [IOK

3 TEHETUKH KaK HayKH 05.03.2024  https://m.edsoo.ru/
OcHOBHbIE TIOHATHUS U CUMBOJIBI

74 reHeTuku. JlabopaTopHas pabora 05 bubnnoreka [HOK
«Ipo3oduna kak 00BEKT 06.03.2024  https://m.edsoo.ru/
TCHETHYECKUX MCCIICTOBAHMIN
3aKOHOMEPHOCTH HAcIeI0BaHUs
pu3HaKoB. MoHOruOpuaHOE

75 ckpentuBanue. [IpakTuueckas padora 05 bubnnoreka [JOK
"N3y4yeHue pe3yapTaToB 07.03.2024  https://m.edsoo.ru/
MOHOTHOPUAHOTO CKPEIINBAHUS Y
npo3o¢uib”

76 [uTonornyeckue 0CHOBBI bubmuorexa [JOK
MOHOTHOPHUIHOTO CKPEIINBAHUS 12.03.2024  https://m.edsoo.ru/

77 AHanmm3upyrolee CKpeuuBaHue. bubnnoreka [JOK
Henonnoe nomunupoBanue 13.03.2024  https://m.edsoo0.ru/
JuruOpuHoe CKpenrBaHue.

78 [IpakTuueckas padbora «M3yuenue 05 bubnuoreka [IOK
pe3yIbTAaTOB AUTUOPUIHOTO 14.03.2024  https://m.edsoo.ru/
CKpEITUBaHUS Y APO30(DHITBI

79 [{utonornyeckre OCHOBBI bubnmnoreka [JOK
TUTUOPUIHOTO CKPELIUBaHUS 19.03.2024  https://m.edsoo.ru/

80 CueneHHoe HacIea0BaHNE bubnnorexka [JOK
IIPU3HAKOB 20.03.2024  https://m.edsoo.ru/

81 XpOMOCOMHasi TEOpHs bubnnorexka [JOK
HacneacTBeHHOCTH. KoHTponbHas 21.03.2024  https://m.edsoo.ru/
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pabora

82 I'eneruka nosa bubmorexa IOK
02.04.2024  https://m.edsoo.ru/

83 I'eHoTun kak 1enoCTHAs cucTeMa bubmorexa LOK
03.04.2024  https://m.edsoo.ru/

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS bubmmoreka [IOK
pacTeHui, ’KUBOTHBIX U YEJIOBEKA 04.04.2024  https://m.edsoo.ru/

85 H3meHunBOCTh TpU3HAKOB. Buibl bubnnoreka [JOK
W3MEHUYUBOCTH 09.04.2024  https://m.edsoo.ru/

bu6mmoreka [IOK

8 MozHpUKAUHONHAS HIMCHHBOCTS 10.04.2024  https://m.edsoo.ru/
BapranunoHHBIN psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora

87 «MccnenoBanne 3aKOHOMEPHOCTEN 05 bubnuotexa [JOK
MOAU(PHUKAITIOHHON U3MEHUNBOCTH. 11.04.2024  https://m.edso0.ru/
[TocTpoeHre BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

88 I'eHoTunU4Yeckass U3MEHYHUBOCTb. bu6mmoreka [IOK
KomOunatuBHas "3AMEHUHNBOCTD 16.04.2024  https://m.edsoo.ru/
MyTarmornHasi ”3MEHUHUBOCTb.

89 [IpakTuueckas pabora «Myrtauuu y 05 bubnuoreka [IOK
Tpo30¢ Bl (Ha TOTOBBIX 17.04.2024  https://m.edsoo.ru/
MUKpOTpenaparax )»
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AMUTEHOMHUKA

01 I'enetuka yenoseka. IIpakTuyeckas 05 bubnnorexka [JOK

pabota «CocTaBieHHEe U aHAIIN3 23.04.2024  https://m.edsoo.ru/
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POIOCIOBHON»

92 MeToabl MEUIIMHCKON T'€HETUKHU Bubmuorexa LIOK
A Al 24.04.2024 @ https://m.edsoo.ru/
3HaueHne MEIUIIMHCKON T€HETUKHU B
93 IPENOTBPAILLICHIH U JICUEHUHN Bubmiorexa LIOK
P P N 25.04.2024 @ https://m.edsoo.ru/
reHEeTUYECKHUX 3a001€BaHUN YEI0BEKA
OCHOBHBIE ITOHATHS CEJIEKIIUH.
Jlaboparopnas pabota «M3yueHue bubnuorexa [JOK
94 N 0.5
COPTOB KYJbTYPHBIX paCTEHUI U 02.05.2024  https://m.edsoo.ru/
ITOPO/T IOMAIITHUX KHBOTHBIX)
MeTo1b1 CeNneKIIMOHHON paboTHI.
95 Jlaboparopuas padota «3yueHue 0.5 bubmorexa [JOK
yil ' 07.05.2024 https://m.edsoo.ru/
METOJIOB CEJICKITUU PACTCHHIN
JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
96 KUBOTHEBIX. [IpakTrueckas padora Bubmzorexa LIOK
P N P 08.05.2024  https://m.edsoo.ru/
«IIpuBUBKa pacTeHHI»
CoxpaHnenue, U3y4eHue u
97 HUCIOJIb30BaHUE T€EHETHUECKUX Bubmzorexa LIOK
14.05.2024  https://m.edsoo.ru/
pecypcoB
buoTtexHonorus kak Hayka U OTpaciib
08 npousBojcTBa. [IpakTuueckas pabora 05 bubnnoreka [JOK
«M3yueHnue oObEKTOB ' 15.05.2024  https://m.edsoo.ru/
OHMOTEXHOJIOTHID)
OcHOBHbIE HAMPaBICHHUS
99 CHUHTETUYECKON OMOIOrHA Brbmrorexa [IOK
' 16.05.2024  https://m.edsoo.ru/
KonTponpHas pabota
bu6mmorexa [IOK
100 X
POMOCOMIIA M TEHHA MDKCHepHA 21.05.2024 @ https://m.edsoo.ru/
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11Kimacce

JIM4HOCTHBIE pe3y/bTaThbl OCBOCHUS IPOTPAMMBbI CPETHETO 00IIEro 00pa3oBaHus T0JIKHbI
OTpa)kaTb TOTOBHOCTb OOYYaroIMXCS PYKOBOJCTBOBATHCSA CUCTEMOM IO3UTHBHBIX LIEHHOCTHBIX
OpPHEHTAlMl U paCIIUPEHUE OIbITa JCATEIbHOCTH HAa €€ OCHOBE M B IIPOLECCE pealu3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIMTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTH:

1. I'paxaaHCKOro BOCIMTAHUSA:

TOTOBHOCTb K BBITIOJHEHHUIO 00SI3aHHOCTEH I'pakIaHMHA U PEAIM3aLUH ero MpaB, YBaKEHUE
IIpaB, CBOOO/] U 3aKOHHBIX HHTEPECOB APYIHX JIOJCH;

AaKTUBHOE YYacTHE B KH3HHM ceMbH, OpraHuszalyy, MECTHOIO COOOIIECTBA, POJHOTO Kpasd,
CTpaHbl;

HETPUSATHE JTIOOBIX (OPM IKCTPEMHU3MA, TUCKPUMUHAIINH;

IOHUMAaHME POJIM PA3IUYHBIX COLUAIBHBIX HHCTUTYTOB B KU3HU UEJIOBEKA;

npejcTaBiIeHne 00 OCHOBHBIX MPaBax, cBOO0AAX U 005S3aHHOCTAX IPaXkIaHMHA, COLUAIBHBIX
HOpMax M MpaBujaX MEKIMYHOCTHBIX OTHOILIEHHUH B ITOJUKYJITYPHOM U MHOTOKOH()ECCHOHAIbLHOM
00111eCTBE;

HpeJCcTaBIeHNe O Croco0ax NPOTUBOAECUCTBUS KOPPYIILIUY;

FOTOBHOCTb K  pa3HOOOpa3HOMl ~ COBMECTHOM  JEATENBHOCTH,  CTPEMJIEHHE K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIH, aKTUBHOE Y4aCTHE B LIKOJBHOM CaMOYITPaBIICHHH;

FOTOBHOCTb K YYaCTUIO B T'YMaHUTApHOH J€ATENbHOCTH (BOJIOHTEPCTBO, IOMOIb JIFOISIM,
HYXJAI0LUMCS B HEM).

2. IlaTpHOTHYECKOr0 BOCIIMTAHHUSA:

OCO3HAaHUE  POCCHMCKOM  TIpakJIaHCKOM  MJIEHTUYHOCTM B  IOJUKYJIBTYPHOM U
MHOI'OKOH(ECCHOHAJIbHOM OOILECTBE, NPOSIBIEHUE HHTEpeca K IIO3HAHMIO POJHOIO sI3bIKa,
nucropu, KyiapTypbl Poccuiickont @enepanuu, cBoero kpasi, Haponos Poccnu;

LIEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHHAM cBoed Ponmubl - Poccuu, kK Hayke, HCKYCCTBY,
CIIOPTY, TEXHOJIOT UM, 0OEBBIM noaBUIraM v TPyAOBBIM JOCTUKCHHUAM HApOaa,

yBaXxeHHe K cuMBoJiaM Poccuu, rocygapCTBEHHBIM NIPa3gHUKAM, HCTOPUYECKOMY U
MIPUPOJHOMY HACJIEAMI0 M MaMATHUKAM, TPaJAMLMAM Pa3HbIX HapOJOB, NMPOKHUBAIOIINX B POJAHOU
CTpaHe.

3. lyXOBHO-HPABCTBECHHOI0 BOCIIMTAHUSA

OpHUEHTAIMs Ha MOpaJIbHbIE IIEHHOCTH U HOPMBI B CUTYaI[sIX HPABCTBEHHOT'O BHIOODA;

TOTOBHOCTB OLIEHUBATh CBOE ITOBEJECHUE U NIOCTYIIKH, [IOBEICHUE U ITOCTYIIKU APYIUX JOAEH
C TIO3ULIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIIEICTBUM ITOCTYIKOB;

AKTUBHOE HEMpPUATHE AaCOLMAIBHBIX MOCTYIKOB, CBOOOJA U OTBETCTBEHHOCTh JMYHOCTH B
YCIIOBUSIX UHJIMBUYaJIbHOTO U OOLIECTBEHHOTO TPOCTPAHCTBA.

5. @usuyeckoro BOCHUTAHUA, (POPMUPOBAHUA  KYJAbTYPbI  3A0pOBbSA |
3MOLMOHAJIBLHOIO 0JIArONOIyYns:

OCO3HaHUE LIEHHOCTH JKU3HU;

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTaHOBKA Ha 3[OPOBBIA 00pa3 *KU3HU
(3m0poBOe MUTaHUE, COOIIOACHNE TUTUEHNYECKUX MpaBuil, COATaHCUPOBAHHBIN PEXUM 3aHATHHA U
OTJbIXa, peryisipHas pu3nyecKas akTUBHOCT);

OCO3HAHME IOCIEACTBUI M HENpHUATHE BPEIHBIX TPHUBBIYEK (YIOTpeOJIeHHE aIKOroJs,
HapKOTHUKOB, KypeHHE) U UHBIX (hopM Bpeaa Juist pU3NYECKOro U ICUXUYECKOTO 3/10POBbSI;



coOmoieHre TpaBuil O€30MacHOCTH, B TOM YHCIIC HABBIKOB O€30I1aCHOTO ITOBEJICHUS B
WHTEPHET-CPE/IE;

CIIOCOOHOCTh aJIalITUPOBATLCS K CTPECCOBBIM CHUTYAIlUSM M MEHSIOIIUMCS COIHATbHBIM,
MH(GOPMALIMOHHBIM ¥ TMPUPOJHBIM YCIOBHUSAM, B TOM YHCIIE OCMBICISAS COOCTBEHHBIH ONBIT U
BBICTpanBas JaJIbHEHIIIHNE [IEIIH;

YMEHME [IPUHUMATh ce0s U IpYruX, HE OCyXKaasl;

YMEHHE OCO3HaBaTh SMOIIMOHAJILHOE COCTOSHUE ce0s W JAPYruX, YMEHHE YIPAaBIATH
CO6CTBCHHBIM OMOIIMOHAJIbHBIM COCTOAHHECM,

c(hOpMHUPOBAHHOCTh HABbIKa PEQIICKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIO JKe
IpaBa JIpyroro 4eJioBeka.

6. TpynoBoro Bocnuranms:

YCTaHOBKAa Ha aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3aJad (B paMKaxX CEMbH,
Opranuzanuu, ropoja, Kpas) TEXHOJOTMYECKON M COLMaIbHONW HANpPaBIEHHOCTH, CHOCOOHOCTh
HHUIUHUPOBATDH, IJIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATH TAKOI'0 poaa ACATCIbHOCTD,

MHTEpPEC K MPAKTUUYECKOMY HM3Y4YeHHIO Mpodeccuil U TpyAa pa3iudyHOTO poja, B TOM YHCIe
Ha OCHOBC NPUMCHCHHA U3Yy4aCMOI'o NpCAMCTHOI'O 3HAHUAA,

OCO3HAHHWE BAXHOCTU OOY4YeHHs] Ha TPOTSHDKEHUM BCEH IJKU3HM U YCIIEUTHOU
poeCCHOHATLHOM IEATETFHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUH ISl 3TOTO;

TOTOBHOCTD aJIaliTUPOBATHCSI B MPOQPECCUOHANBHON Cpefie;

YBa)KE€HUE K TPYLY U pe3yJbTaTaM TPYIOBOM ACATEIbHOCTH;

OCO3HAHHBII BBIOOP W TIOCTPOCHHE WHAMBUAYAIBHON TpaeKTopuu o0OpazoBaHUs U
JKNU3HCHHBIX IIJIAHOB C YYCTOM JIMYHBIX U O6HI€CTBCHHI)IX HHTCPCCOB 1 HOTp€6HOCT€ﬁ.

7. IK0JIOrMYeCKOro BOCIIMTAHUS:

OpUEHTALIMS HA NIPUMEHEHUE 3HAHUM U3 COLMAIBbHBIX U €CTECTBEHHBIX HAYK JUISl PEIICHMS
3a7a4y B 00JIaCTU OKpPY’KAaIOIIEeW Cpelbl, TJIAaHUPOBAHHS IOCTYIIKOB M OIIEHKM HX BO3MOKHBIX
MIOCJIE/ICTBUH JIs1 OKPY’KAOIIEH Cpebl;

MOBBILICHUE YPOBHSI JKOJIOTMYECKOM KYyJIbTYpbl, OCO3HAaHUE TIJI00AJBHOrO XapakTepa
HKOJIOTMUECKUX MPOOITIEM U MyTeH UX PEIICHHUS,

AKTUBHOE HEMPUATHE IEUCTBUI, IPUHOCSIINX BPEI OKPYKAIOIIEH CPENE;

OCO3HAHHME CBOEH poONM Kak TpakJIaHWHA W TOTpeOUTENsT B YCIOBHSIX B3aUMOCBSI3U
IIPUPOJIHOM, TEXHOJIOTMYECKON M COLMAIIbHOM CpeN;

TOTOBHOCTB K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTUYECKOM HAIIPaBICHHOCTH.

8. lleHHOCTH HAYYHOTI'0 MO3HAHMS:

OpUEHTAIUs] B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPO/IbI U 00IECTBA, B3AUMOCBS3SIX YeJIOBEKA C
IIPUPOHOMN U COLIUATILHOM CPENOH;

OBJIQJICHHE SI3bIKOBOM M YATATEIBCKOW KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS MUDPA;

OBJIQJICHUE OCHOBHBIMM HAaBBIKAMH HCCIIENOBATEIbCKON JEATEIbHOCTH, YCTAaHOBKAa Ha
OCMBICIIEHHE OIbITa, HAOMIOJEHUI, TMOCTYIIKOB M CTPEMJICHHE COBEpIIEHCTBOBATH ITYTH
JOCTHIKEHUS] MHIMBHIyaIbHOTO M KOJJIEKTUBHOTO 0J1aromnoyyus.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHHS BBITYCKHUKAMU CTapIIeH MIKOIbI 6a30BOT0O Kypca
OUOJIOTHU SIBIISIIOTCSI:

1) oBageHNe COCTABISIFOIIMMHU UCCIIEIOBATENILCKON U MPOEKTHOM e TENIbHOCTH, BKIIIOYast
YMEHHS BUJIETh TTPOOJIEMY, CTAaBUTh BOTIPOCHI, BBIJIBUTATh TUIIOTE3HI, IaBATh OTPE/ICIICHUS



MOHATHUSM, KIIacCH(PUIIMPOBaTh, HAOIOAATh, TPOBOANUTH 3KCIIEPHUMEHTHI, JIEJIaTh BHIBOJIBI U
3aKIIIOYCHUs, CTPYKTYpHUPOBAaTh MaTepuall, 00bICHATH, OKa3bIBaTh, 3alUIIATh CBOM UJICH;

2) ymeHue paboTaTh ¢ pa3HBIMH UCTOYHUKAMHU OMOJIOTUYECKOW WH(OpMAITUN: HAXOIUTh
OMO0JIOTNYECKYI0 HH(OPMAIUIO B pa3IMYHBIX HCTOYHUKAX (yueOHUKE, HAYUHO-TIOMYIISIPHON
aUTeparype, OMOJOTHYECKUX CIOBAPSX U CIPABOYHHKAX ), aHAIM3UPOBATh U OLICHUBATh
uHpopMaIHnio, IpeoOpa3oBbIBATH HHPOPMALIUIO U3 OTHOH (POPMBI B IPYTYIO;

3) croCOOHOCTH BHIOMPATH IIENIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX JCUCTBUSIX U
MOCTYIKAX 110 OTHOLICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIINX;

4) yMeHUE aJIcKBaTHO MCITOJIb30BaTh PEUEBBIC CPEICTBA JIJISl IUCKYCCUU M apTyMEHTAIIH
CBOCH MO3UIINY, CPABHUBATH Pa3HbIC TOYKHU 3PEHUS, apT'yMEHTHPOBATH CBOIO TOUKY 3pEHUSI,
OTCTaMBAaTh CBOIO MO3UIIHIO.

IIpeaMeTHBIMU pe3yabTATAMM OCBOCHUS BBITYCKHUKAMHM CTAapIIeH IIKOJIBI Kypca OUOIOTHI
0a30BOr0 ypOBHSI SIBIISIOTCS:

B nosnasamenwvhoii (unmennekmyanwvhoii) cpepe:

1) xapakTepucTHKa COAepKaHUsI OMOIIOTUIECKUX TEOPHH (KJIETOUHAs, SBOIIOIIUOHHAS
teopus [lapBuna); yuenust BepHanckoro o Ouocepe; 3akoHoB MeHes1, 3aKOHOMEpHOCTEN
M3MEHYMBOCTH; BKJIaJ|a BBIJAIOUINXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKU;

2) BBIJENICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKIX 00BEKTOB (KIIETOK:
PaCTUTENBHBIX U KUBOTHBIX, AOSAEPHBIX U SJIEPHBIX, IOJIOBBIX U COMAaTHYECKUX; OPIaHU3MOB:
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX; BUJIOB, IKOCUCTEM, Onocdepsl) u mporeccoB (0OMeH
BEIIECTB, pa3MHOXKEHHE, JIeIEHUE KJIETKHU, OIUI0I0TBOPEHUE, IeCTBUE HUCKYCCTBEHHOTO U
€CTECTBEHHOTO 0TOOPa, (OPMUPOBAHUE IPUCIIOCOOIECHHOCTH, 00pa30BaHNE BUI0B, KPYTOBOPOT
BEIIECTB U MIPEBPAILEHHUS SHEPTUH B SKOCUCTEMAX U Orocdepe);

3) oObsacHeHue ponu 6MoIOruU B POPMUPOBAHUH HAyYHOT'O MHUPOBO33PEHUS; BKIaa
OMOJIOrMYECKHUX TEOPH B pOopMHpOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUDA;
OTPULIATEIILHOTO BIUSHHUA aJIKOI0JIs, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHUE YEJIOBEKA;
BJIUSIHUSL MyTareHOB Ha OPTaHU3M YeJIOBEKa, IKOJIOTUYECKUX (PaKTOPOB Ha OPraHU3MbI; IPUUHH
SBOJIIOLIMY, U3MEHAEMOCTH BU0B, HAPYILIEHUN pa3BUTUS PraHU3MOB, HACJIEICTBEHHBIX
3a00JyieBaHUi, MyTalluil, yCTOWYMBOCTH U CMEHBI IKOCUCTEM;

4) nmpuBeeHNE J0Ka3aTeNbCTB (apryMeHTalusl) €IMHCTBA )KUBOW U HEKUBOM MPUPOJIBL,
POJICTBA )KMBBIX OPTaHU3MOB; B3aMOCBSI3€i OPraHU3MOB U OKPY>KaOIIel Cpe/bl; HEOOXOAUMOCTH
COXpaHEHHUs MHOT000pa3us BUJIOB;

5) yMeHue MOJIb30BaThCsl OMOTOTUUECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;

6) peleHue 3JIeMeHTapHbIX OMOJIOTHUECKUX 3a/a4; COCTABICHHUE 3JIEMEHTAPHBIX CXEM
CKPEIMBAHUS U CXEM MEePEHOCa BEIIECTB U YHEPTHH B SKOCUCTeMaX (IIeTH MUTaHUS ),

7) onucanue oco0eit BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPHIO;



8) BBISIBIIEHHE N3MEHYMBOCTH, MPUCITOCOOJIEHN OPraHU3MOB K Cpe/ie OOUTaHMs,
HMCTOYHHKOB MYTareHOB B OKpY>Karolleil cpesie (KOCBEHHO), aHTPOIMOT€HHBIX U3MEHEHUH B
AKOCHUCTEMAX CBOECH MECTHOCTH; U3MEHEHHI B IKOCUCTEMaX Ha OMOJIOTUIECKAX MOJICIISIX;

9) cpaBHEHHE OMOJIOTUIECKUX OOBEKTOB (XUMUUYESCKUI COCTAB TEJT )KUBOW M HEIKUBOM
MIPUPOABL, 3aPOJBILI YEJIOBEKA U IPYTUX MIIEKOIIUTAIOLIUX, IIPUPOJIHBIE DKOCUCTEMBI U
arpo3KOCHCTEMbI CBOCH MECTHOCTH ), TIPOIIECCOB (€CTECTBEHHBIM U HCKYCCTBEHHBIN OTOOP, MOJI0BOE
1 Oecrioyioe pa3MHOXKEHHE) U (OPMYTUPOBKA BEIBOJOB HA OCHOBE CPABHEHHUSI.

B yennocmmuo-opuenmayuonnoii cghepe:

1) AHAJIM3 U OLCHKA Pa3JIMYHbIX 'MIIOTE3 CYINIHOCTH KU3HU, IPOUCXOKICHHUA YCIIOBCKA U
BO3HUKHOBCHUS KU3HH, IIO0ATBHBIX SKOJOTHYECKUX MPOOJIEM U ITyTei UX PeIICHUs], TIOCIICICTBHIIA
COOCTBEHHOM JEATEIBHOCTH B OKpYXKAIOIIEH cpeie; OMoIorndeckoi nHdopMaIiu, oaydaeMon u3
Pa3HBIX UCTOYHUKOB,;

2) OIIeHKA TUYECKUX aCIIEKTOB HEKOTOPBIX HCCIIEI0BAaHUM B 001aCTH OMOTEXHOJIOTUI
(KIIOHMpPOBaHKE, HCKYCCTBEHHOE OIUIOJ0OTBOPEHUE, HAIIPABIEHHOE U3MEHEHUE T€HOMA).

B cghepe mpyooeoit oeamenvnocmu:
OBJIAJICHUE YMEHUSAMH 1 HaBbIKAMHU MTOCTAHOBKU OMOJIOTMYECKUX SKCIIEPUMEHTOB U
OOBSICHEHHS UX PE3Yy/IbTAaTOB.

B cpepe pusuueckoit deamenvnocmu: 000CHOBaHUE U COOIIIOIEHUE Mep TPODUIAKTUKN
BUPYCHBIX 3a00JI€BaHUH, BPEIHBIX PUBBIUEK (KYpPEHHUE, YIIOTPEOICHHE aIKOTOJIsl, HAPKOMAHHS);
IIpaBWJI ITOBE/ICHUS B OKPYXKaOIIeH cperie.



Conep:xkanue yyeOHoro npeamera omosorus 11 kiaace

'nasa 1. Bua (21 4)

Hctopus 3BomoLMOHHBIX uael. Pa3Butue 6HOIOTMY B JOAaPBUHOBCKHI NIepuo. 3HaueHue padot K.
JIunnes, yuenus XK.b. Jlamapka, reopun JK. Krosse. IIpennocsuiku BozHukHoBeHMs yueHus Y. [lapsuna.
OpojronmonHas Teopus Y. Jlapsura. Posb 3BOIIONMOHHON TeopuH B GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHO! KapTHHBI MUpA.

JleMOHCTpanus JKUBBIX PACTCHUN U AKHUBOTHBIX, FepOAPHBIX 3K3EMIIIPOB, KOJUIEKLIMH, TOKa3bIBAFOIIUX
WHIWBUAYaAITBHYIO H3MEHYHBOCTD U pa3HO00pa3ne COPTOB KyJIbTYPHBIX PACTEHHUH U MOPO]] TOMAIIHUX
KHNBOTHBIX.

OcHoBHEIe ToHATHA. JBoMoNHA. Kpeannonusm, Tpanchopmusm, S3BOTONHOHM3M. [ pyTimoBast u
WHANBHUIyabHAS H3MEHUYNBOCTh. VIcCKyccTBeHHBIH 0TOOp. boprba 3a cymectBoBanue. EcTecTBeHHBIN 0TOOD
Bun. Kpurepun Buga. [lomynanus - cTpykTypHas eIMHUIA BUJIA, €IWHUIIA SBOMOLNH. CHHTeTHYecKast
TEOPHsI HBOIIOLMH. J[BIDKYIIME CHIIBI SBOIOLMH: MyTAallMOHHBII IIPOLecC, MOMYJISIHOHHbBIE BOJIHBL,
M30JISIIHSA, €CTECTBEHHBIA 0TOOP; MX BIMSHHAE Ha TeHO(MOHT OMYIISAIUH. JBIKYIIHIA U CTAOMIN3UPYIOIITNI
€CTECTBEHHBIN 0TOOP. AJjanTaluy OPraHU3MOB K YCIOBHAM OOMTaHUsI KaK Pe3yibTaT JeHCTBUS
€CTECTBEHHOr0 0TOOpa. BumooOpa3oBaHue Kak pe3ysbTar 3BoJtoIuU. CriocoObl U IyTH BHI000pa30BaHUsl.

CoxpaHeHre MHOT000pa3usi BUAOB KaK OCHOBA YCTOHYMBOTO Pa3BUTHS OHOC(EpBL.TIaBHBIC HAPABICHHS
ABOIOIIMOHHOTO TIporiecca. brosoruueckuit mporpecc u Onomorndeckuii perpecc. [ [puanHbI BEIMUPaHUS
BUJIOB.

I[OKa3aT€J'ILCTBa 9BOJIFOUU OPraHUYCCKOI0 MHupa.

JlemoHcTpaitus. TaOJuUIbl U CXEMBIL: «J[BUXKYIIIE CHITBI 3BOJTIOIUIY, «O0pa3oBaHUE HOBBIX BHIIOBY,
«CX0JICTBO HAYATIbHBIX CTAJNN 3MOPUOHAIBHOTO PA3BUTHSI TO3BOHOYHBIX». Pe3yabTaTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejic OOMTaHUs U Pe3yJIbTaThl BUI000Pa30BaHUs; IPUMEPOB T'0-
MOJIOTHUYHBIX U aHAJIOTUYHBIX OPraHOB, UX CTPOCHUA U ITPOUCXOXKICHUA B ITPOLICCCC OHTOICHE3a, CXEM,
WLTIOCTPUPYIONIHX MPOIECChl BUA00OPA30BaHUSA U COOTHONICHHE MTyTeH MPOTrPECCHBHOM OMOIOTHUECKON
SBOJIFOLIHH.
JlaGopaTopHEIe U MPaKTHIECKHE PAOOTHI

e Onwucanue ocobeii Bua 1o MOpP(OIOrHUECKOMY KPUTEPHIO.

e BrisgBieHre npucnoco0JeHHOCTH OPraHU3MOB K cpejie 0OuTaHus.

OcHoBHbIe oHATHA. Byn, momymsnus; ux kputepuu. ['eHodona. J[BrmKymiue cuisl 3BOIIOIUH:
MYTaITHOHHBIH TIPOIIECC, TOMYJISIIIMOHHEIE BOJTHEI, H30JISIINS, €CTECTBEHHBIN 0TOOp. JIBIKyIIHiA 1
cTabunu3upyommii 0roop. CrocoOs! U IMyTH BUA00OPAa30BaHHUS.

PaszButue npencrapnenuit 0 BO3HUKHOBeHUH ku3HU. OnbiThl @. Penu, JI. Ilactepa. I'unortesbt
MIPOUCXOXKJICHUS KU3HHU.

CoBpeMeHHbIe B3IJISIIbI HA BO3SHUKHOBEHUE *u3HU. Teopust Onapuna-Xomijaeina.



VCnoxxHEHHE )KUBBIX OpraHnu3mMoM Ha 3emiic B aponccce 3BOJIOINA

JlemoncTpanus. Cxembl: « BO3HUKHOBEHHE OTHOKJICTOUHBIX 3YKAPHOTHICCKUX OPTaHU3MOBY; « DBOIFOIIHS
PaACTUTENBFHOTO MUPaY; «DBOJOIHNS )KUBOTHOT'O MHpa». OKaMEHEIOCTH, OTIIEYaTKH OPTaHU3MOB B IPCBHUX
nopoaax. Pempoaykunu kapTuH, n3o0paxaromux ¢iopy u (hayHy pa3TUIHbIX 3p U IIEPHOJIOB.

OcHoBHEIe noHATHS. Teopus Onapuna — XonaeliHa. XUMUYecKast SBOJIIONHS. bruosiornyeckast 3BOIIOIHS.
[TocrenenHOE yCIOKHEHNE OPTaHU3AIMH U TIPUCTIOCOOICHHS K YCIIOBUSAM BHEIITHEH CPeJibl OpraHU3MOB B
MpoIiecce IBOIIOIHH.

l'umoTess! mpoucxoxaeHus dyenoBeka. [logoxenre yenoBeka B CHCTEME XKUBOTHOTO MHpa (KI1acc
Munekonurarorue, otpsaa [Ipumatsr, pom JIromau). DBOIONNS YeI0OBEKa, OCHOBHBIC TAIIBI.

Pacwi uenoBeka. [IpoucxoxaeHue yenoBeyeckux pac. BusioBoe eIMHCTBO YEI0BEYECTBA.

JleMoHCTpalKs MOJIEIel CKEIETOB YeI0BeKa, MOJCIIN «DTallbl PA3BUTHS YCIOBEKAY»
JIabopaTopHbI€ U IpaKTHYECKHUE pabOThI
L] BI)I)IBHGHI/IC HpI/I3HaKOB CXO0ICTBa 3apoammefz’1 YCJIOBCKA U IprrI/IX MIJICKOIIUTAKIINX KAaK
JIOKa3aTeJIbCTBO POJICTRA.

I'naga 2. Yxocucrema (144)

Opranunsm u cpega. llpeamer u 3amaun sxo010run. DKonorundeckue Gpakropsl cpeanl (abuoruueckue,
OMoTHYECKHE, aHTPOTIOTECHHBIE), UX 3HAYCHHUE B KU3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIUSHUS
9KOJIOTHUYECKHUX (PAKTOPOB Ha OpraHW3Mbl. B3aMMOOTHOIIEHUST MEX Ly OpraHu3MaMy. MeXBHIOBbIE
OTHOUICHUS: Mapa3UTU3M, XHUITHUYECTBO, KOHKYPEHLIHSI, CUMOHO3.

JemoHcrpanus. HarnsinHsie MaTepralbl, JeMOHCTPUPYIOIIHE BIUSHIE SKOJIOTHYECKUX (DaKTOPOB HA KUBBIS
opraamMel. [Ipumepsr cumOmo3a B ipupoze.

OcHOBHBIC NOHATH. JKojorus. BHenHss cpena. Dxonorndeckue GakTopbl. AOHOTHYECKHE, OMOTHUECKHUEC U
aHTpornoreHHsie (hakTopsl. [lapasuTu3m, XUITHUIECTBO, KOHKYPEHITUS, CHMOMO03. DKOJIOTHYECKas HUIIIA.

Bunosas 1 mpocTpaHCTBEHHAsI CTPYKTypa 3KocucTeM. ITunieBsle cBs31, KpyroBOPOT BEIIECTB U
MIpEeBpALICHNs SHEPTHH B SKOcHcTeMax. [ [pHurHbBI yCTOWYMBOCTH M CMEHBI SKOCHCTEM. BinsHne yenoseka
Ha 9KocHcTeMbl. FICKycCTBEHHBIE COOOIIECTBA — arpOIICHO3BI.

Hemoncrpanusa. Cxema «IIpocTpaHcTBeHHAs! CTPYKTYpa SKOCHCTEMBI (SIPYCHOCTH PACTHTEIHHOTO
coo0iecTBa)». CXeMbl U TaOJIHIIBI , JEMOHCTPUPYIOIIHME MUIIEBHIC IS U CETH; 3KOJIOTHUSCKUE TTHPAMUJIBI,
KPYTrOBOPOT BEIIIECTB U SHEPTUU B IKOCUCTEME.
JlaGopaTopHbIe M MpaKTHYeCKHE PAa00ThI

e CocTaBlieHUE CXEM Iepeiayr BEeUIeCTBA U SHEPIruH (1IeTiel MUTaHusA) B SKOCUCTEME.

e BrIsgBIIeHNE aHTPOIIOT€HHBIX H3MEHEHUH B IKOCHCTEMaX CBOCH MECTHOCTH (B BUE pedepara,
MIPE3CeHTANNN, CTEHIOBOTO JOKJIAIa U 1Ip.).

. CpaBHI/ITeHBHaH XAPAKTCPUCTHUKA TPHUPOJAHBIX S3KOCUCTEM U arpO3KOCUCTEM CBOCH MECTHOCTH.

OKcKypeus
e EcrectBennsle (Jiec, MoJie U Jip.) ¥ UCKYCCTBEHHBIE (MTapK, caJl, CKBEp MIKOJbI, (hepMa H ap.)

OKOCHCTCMBI.



OCHOBHBIE IOHATHUSL. DKOCHCTEMA, OMOTEOIIEH03, OMOLIEHO3, arpoueHo3. [IpoayieHTs, KOHCYMEHTHI,
penynenTsl. [Tuiessle nenu u cetn

Buocdepa — rmobansHast sxocucrema. Coctas U cTpykTypa 6uochepsl. Yuenue B. U. Bepnaackoro o
ouocdepe. Poib xuBbIX opraHu3MoB B Onocgepe. buomacca 3emin. buonorndyeckuii KpyroBopoT BEIIECTB
(Ha mprMepe KpyroBOpOTa BOJIBI U yTIIEPOIA).

JlemoHcTpanus Tabmuiel u cxembl: «CTpykTypa 6uocheps», «KKpyroBopoT Bojisl B Orochepe»,
«KpyroBoport yrieposna B 6bnocdepey. Harnsaablil MaTeprai, oTpakaronuii BUIOBOE pasHOOOpa3ue JKUBBIX
OopraHu3MoB 6uochepsl.

OcHosuele nonsaTus. buochepa. JKnupoe BemecTBo, OHOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OHOKOCHOE
BemiecTBo. buomacca 3emumn.

buocdepa u genosek. [ mobanbHbBIE SKOIOTHYECKHE TPOOIEMBI U TIYTH UX PEIIeHHS.TOCTIEICTBUS
JesITeTbHOCTH YeJIoBeKa I OKpy»karomieit cpeapl. [IpaBuna moBeneHus B mpupoaHoii cpene. Oxpana
MPUPOJIBI U PAIIMOHATIEHOE UCTIOIB30BaAHUE TPUPOJIHBIX PECYPCOB.

JleMoHCTpaIys TabIHI, WILTFOCTPUPYIOIINX TI00aTbHEIEC SKOJIOTHIECKIE MPOOIEMBI B IOCICACTBHUS
JEesITeIbHOCTH YeJIOBeKa B OKpYKarolllel cpesie, HallMOHAJIbHBIX TApPKOB, 3a1I0BETHUKOB.

OcHoBHble noHATHA. [ T00aNBHBIE SKOTIOTHYEeCcKUe TpodiaeMbl. OxpaHa mpuponsl. PanmonansHoe
MIPUPOJIOTIONIb30BaHue. HalroHanbHbIe TapKy, 3a1I0BETHUKH, 3aKka3HUKHU. KpacHas kHUTa




TemaTnueckoe mianuposanne 11 kiace

BBenenue 4 OcHOBHBIC
HaIIpaBJICHUSA
BOCIIHUTATEIHHOMN
ACATCIIbHOCTH
1. 05.09 | Pa3zButHe Ouosioruu B 1oAapBUHOBCKUN | 1
Ilepuon. Paborta K. Jlunues
2. 12.09 | OBomroumonnas Teopus XK. b. Jlamapx |1 8. LlenHocTn
3. 19.09 | [IpeamnocsuTky BOZHUKHOBEHUS yueHus | 1 HAYYHOTO
Y. Jlapsuna MO3HAHUS
4, 26.09 | DBomonmonHas teopust Y. JlapsunHa 1
S. 03.10 | Buja: xputepuu U CTpYKTypa 1
6. 10.10 | [Tomymnsmus Kak CTpyKTypHas equHuma | 1
BUJIA
1. 17.10 | [Momynsnus Kak eIUHUIIA BUA 1 3. lyxoBHo-
8. 24.10 | ®axkTOPBI HBOIOIHNU 1 HPaBCTBCHHOC
9. 07.11 | EcrecTBeHHBII OTOOp-TIaBHAS 1 BOCIIUTAHHC
JIBHOKYIIAs CHJIA DBOJIFOITUU
10. |14.11 | Ajamranuu opraHu3MOB K YCIOBHSIM 1 S. @uznueckoe
OOMTaHUS KaK Pe3yabTaT JeUCTBUS BOCITUTaHHC,
€CTECTBEHHOI0 0TOOpa opmuposanme
11. |21.11 | Muxkpo sBomonus . MHOrooopasue 1 | KyJIBTYPHI
OPraHU3MOB KaK PE3yJIbTaT SBOIIOLHIHU 3A0pOBRA
12. | 28.11 | Hanpasnenus sBomtouuu. Coxpanenust | 1
pa3HOoO0Opa3nM BHIOB KaK OCHOBA
YCTOWYMBOTO Pa3BUTHs OHOChHEpHI
13. 05.12 | lokazaTeabCcTBa MaKpOIBOIIOIMHI 1
OpPraHUYECKOTO MHpPa
14. | 12.12 | Pa3BuTtHe npeacTaBiIeHU o 1

IIPOMCXO0KICHUM KU3HU Ha 3EMJIE




15. ]119.12 | CoBpemeHHOE NIPEACTABICHUE O 1
BO3HUKHOBEHUU KU3HU

16. | 26.12 | Pa3ButuHe XU3HU Ha 3eMIie 1

17. 109.01 | I'umoTe3pl MPOUCXOXKACHHUS YeloBeka | 14

18. | 16.01 | IlomoxeHue yeIOBEKa B CUCTEME lu
YKUBOTHOTO MUPA. DBOJIOIHS YEJIOBEKA

19. |23.01 | YenoBeueckue pachl 1y

20. |30.01 | KonrponsHas paboTa o teme : «Bumy»
I'maBa 2. Jkocucrema 14y

21. | 06.02 | Opranusm u cpena. IKOJOTUYECKUE 1
(bhakTopbI

22. | 13.02 | Abuotnueckue PaKTOpPHI CPEIbI. 1
[TpucnocoGneHus: OpraHu3MoB K
JEUCTBUIO SKOJIOTHYECKHUX (PAaKTOPOB

23. | 20.02 | buotmueckue hakTOPBI CPEIHI : 1
B3aMMOOTHOIIICHHS TIOMYJISIITUN Pa3HbIX
BUJIOB B 9KOCHCTEME

24. | 27.02 | CtpykTypa 3KOCUCTEM 1

25. | 05.03 |IIumessie cs3u. KpyroBopor Bemects | 1
Y TIOTOK DHEPIUH B DKOCHCTEMAaX

26. 15.03 | YcroHuuBOCTh M JUHAMHKA dKOocucTeEM | 1

27. |19.03 | BausHue yenoBeka Ha 3KOCHCTEMBI. 1
Pa3znooOpa3ue s3xocucTem

28. |02.04 | buocdepa-rmobanbHas SKOcUCTEMA 1

29. |09.04 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
orocdepsr

30. |16.04 | buocdepa u yenoBek 1

31. |23.04 |I'moGanbHbIE aHTPOTIOTEHHBIE 1
U3MEeHEeHUs B onocdepe

32. |07.05 |Ilytu peuieHus 5KOJOTHIECKUX 1
npo0JieM

33. | 14.05 |IIpe3eHTanuu y4amuxcsi Ha TEMY : 1
«I'moGanbHBIE SKOJOTUYECKUE
poOJIeMBD»

34 21.05 | I[loBrOpenue npoiaeHHoro matepuana | 1

6. TpynoBoe
BOCITUTaHUE

7. 9KOJIOTUYECKOE
BOCIIUTAHHUE

8 Ilernoctu
Hay4YyHOI'O
TO3HAHUS
















YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; nox penakuuei [laceunuka B.B., AkunonepHoe 001ecTBo
«3narenbctBo «IIpocBerieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nox penakuuei Ilaceunuka B.B., AkunonepHoe o01ecTBo

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METO/JUYECKHUE MATEPHUAJIBI U151 YUYUTEJISL
Mertoanueckoe nmocooue/Ilaceunuk B.B.,AkiinoHepHOe 0011IECTBO

"UznarensctBo "[IpocBenienue"”

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/
http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-
e2321a67666¢/%5BBI6RA_3

O6opynoBanue sl NPOBEICHUS Ta0OPATOPHBIX, MPAKTUYECKHUX PadoT,

JEMOHCTPALIUM.
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