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PABOYAS ITPOI'PAMMA

yueOHOro npeamera «buosiorus. Yriy0eHHbI yPOBeHb)»

s ooygaromuxest 10 —11 kiaccos



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamety "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buosnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obiacTu «EcTtecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusm DOI'OC COO mnpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANUCH OOYyYaIOMUXCd W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HaHHs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIE€JIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YpOBHE, OnpeessieT 00s3aTebHoe (MHHBAPHAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME TIO pa3fenaM U TeMaM, paclpelereHre Mo Kiaccam,
PEKOMEHJIyeT TOCIEA0BATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepuajia ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4eOHOro mpolecca,
BO3pPAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamve mno Ouosnoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3y4ye€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpUBaeTcs
HaIlpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 310pOBOM o00pa3e >KHU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHS K OKpyXKawolled mnpupogHoid cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTra
«buonorusiy B peanmuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJIOB  y4e€OHO-TIO3HABATEIHHOM  JIESITEIIBHOCTH
00yYaroImMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpeliHero oOiiero oopa3zoBaHus
3aBepliaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuidpeHue u yriayOleHue 3HaHWWi OOYyYaroIIUXCS O KUBOUW MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTHH, BOITIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOHIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpM aHHUs COCTABIISAET CUCTEMA
OMOJOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU  HU3YyYEHUHU  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKY, XUMHH, reorpadru 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allii, SBOJIIOIIMA OPTaHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us minaHeTel. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMU, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEIEKUUU, OMOTEXHOJOTMH W CHUHTETUYECKON
OMONIOTHH, AKTyaIM3UPYIOTCS 3HAaHMUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYuyebnsiii npeamer  «buonorus» mpuszBaH  00eceUUTh  OCBOEHHUE
oOy4aromuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUII,
JIekKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIYJISALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYUHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMuecKuX 3HaHul. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOydaroumxcs K OWOJIOTMH Hapsay Cco
3HAYUTENIBHBIM O0BEMOM TEOPETUYECKOTO0 MaTepuaa B COACPXKAHUHU MPOTPaMMbI
o OMOJIOTHH TMPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yUEHBIX B pPEIICHUE BAXKHEUIITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MPOOITEM.



Lenb u3yuenust yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMi JKMBBIX CHCTEM pA3HOTO paHra W MpPHOOpEeTeHHuEe YMEHHM
UCIIONIb30BaTh TH 3HaHUs B ()OPMUPOBAHMM MHTEpECa K OMpPEeIEHHON obiacTtu
npo(heCcCHOHANFHOW JAESITEFHOCTH, CBSI3aHHOW C OWONOTHMEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomnorus» Ha
yIIyOIEHHOM YpOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbI OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHUH, MHOTOOOpa3MM M OCOOCHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLIEHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OO0Yy4aloluMxcsa C METOAAMM TMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CCeJICKIINH, OWOTEXHOJNOTUM W CHHTETUYCCKOW OHONOTHH, TMaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B Jabopatopur W B mpuponae (HaOIoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOIWTh,
aHAIIM3UPOBATh W HCIIOJNH30BATh OHMOJIOTHYECKYI0 HHGOPMAIUIO; TOIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBLHO-)KOHOMUYECKHMU U  SKOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHUIO K OKPYJXKAIOUIeH NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0pPOBBI0  OKPYXAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONMIOJATh  MEpPHI
npo(UIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
obecrniedueHrs 0€30MacCHOCTH COOCTBEHHOM KM3HEACSITEIbHOCTH B UPE3BbIUalHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI MHTEIEKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOIOJIOTHEN
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIIeHUs] OMOJOTHUECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAaHHE y 00yYalOIIMXCs [IEHHOCTHOTO OTHOLIEHUS K KUBOM MPUPOE B
LIEJIOM U K OTJIEIbHBIM €€ 00beKTaM M SIBICHUAM; (POPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUHU (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXarolmux Jirojaer  (cobmoaeHus wmep npoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON KHU3HU;

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyaJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBRYIOLIEH
nocyenyonemMy npo(ecCHOHaTIbHOMY CaMOOINPEEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH Ha YTiayOJIeHHOM
ypOBHE cpeaHero obmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJelto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKU €ro COoAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM ypOBHE
SBJIIETCSl TIPOBEJICHUE JTAa0OpATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBU.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoOM utoropoit arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W TMOHCKOBbIC HAy4YHbIE HCCIICIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosoruei. 3HadyeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIBHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. [1aBnos, 1. . Meunukos, H.
H. BaBuiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHus: Ouonoruu. CBONCTBAa KUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCT,
CJIOKHOCTh M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUMBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonenotuueckuii), Omochepusiidi. Ilporeccrel, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CylIecTBOBaHUS
Marepun. Hayku, n3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. llonaTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynabTartoB. [lpUuMHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsatne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmupt w cxembl: «OCHOBHBIE TpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHN KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metomab
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE  JJII  IPOBEACHHS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKkTypHO-QyHKIMOHANbHAas eIuWHUIA KuBoro. Mcropus
otkpbITHs kieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomarorpadus, amekrpodopes, auddepeHmanLHoe IEeHTPUdYrupoBaHue,
[TLP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaabHble BElIECTBAa KJIETKU, MX OHOJIOrHyecKas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukanuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUrocaxapuabl U MOJUCAXAPU/IBI.
OOmuit  minaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIUU YTII€eBOJOB.

Jlununpl. M'aapodunbHO-THApOdOOHBIE CBOMCTBAa. Kitaccudukanys TUIuaoB.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JJIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOmMeoMUKU.

CrtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKUE HCCIEAOBAHUS
cocTaBa © TPOCTPAHCTBEHHOW CTPYKTYphl OWomMonekyn. Mooeruposarue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammebl:  «PacrpeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHBOM
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JIMnuAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XMMHUYECKasi TOCy1a M 000pyI0BaHHE.

JlaGopaTopnas padora «O0HapyxeHue OEIKOB C MOMOIIbI0 KAYECTBEHHBIX
peakuuin.

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHHU3MOB).

Tema S. CTpoenue u QyHKIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas H Ipokapuotuueckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KIETKH.



CrtpoeHue mpoKapuoTHIECKOM KieTku. KineTouHas cTeHka OakTepuii u apxen.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecCTO U poJjib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uyepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomymponuniaemocts MeMOpanbl. PabGora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, daroruros3. Jk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMHU KJIETOYHON CTEHKU pacTeHH, rprOoB.

[Huronnasma. [{urozomns. [utockener. [IBuxkenune nurorniaasmbl. OpraHou/ bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (DyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKU. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylspHBIA)  SHAOIUIA3MATHUYECKUNA
petuxkynyMm. CekperopHas QpyHkius anmapata ['onbmku. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka oenxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (yHKIIUM MUTOXOHJpUW W 1actui. llepBuuneble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIBI  (DOTOCUHTE3UPYIOIIMX  DYKApHOT.
X70pomiaacTbl, XpOMOIUIACTHI, IEHKOIIIACThI BHICHIMX PACTEHUH.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pubocombi. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWe U JBWKEHHUE JKTYTHKOB W PeCHUYEK. MUKpoTpyOOUKU
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. dyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPAaLcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass padora «lI3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTnueckasi padora «3yyeHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTtopHas padora «JVccienoBaHue ma3MoiM3a M JEIJIa3MOJM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHwe  ABWKEHUS  LMUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpalleHUE IHEPTHH B KJIETKe

AcCCUMUIISILIASL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbl oomMeHa
BEIECTB: aBTOTPOGHBIN W TeTePOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepretuueckoe oOecriedeHne kieTku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapaKTep pPEAKLHUN KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIil CHHTE3 OpraHMyYecKux BemecTB B KieTke. dorocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUSMEeHmMbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poiab XJIOpOomIacToB B Mpoliecce
¢dorocunTesa. CretoBas u TeMHOBast (aszbl. Pomoovixanue, Ci., Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3iudHbIX (HaKTOPOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHMS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

bronornueckoe okuciaeHue, WIK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHI B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cummaser. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuem, I'. A. 3aBap3uH.

Tabmump! U cxembl: «@OTOCUHTE3», «DHEpreTudecKkuit oomen», «bruocunres
oenka», «Ctpoenue pepmenTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAHME JISI MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas paGora «M3yuenne (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTICCCOB OPOKECHUSI U TBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGopManuu. [ eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisinus akTUBHOCTM T€HOB Yy NpoKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npolueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapa3utbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpammuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITMJ], COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwiux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdemoHcTpauuu

[Toptpersr: H. K. Konsuos, /. . IBanoBcKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «I eHernueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymauus. Wutepdaza um mwuros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKaMMX B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN),  CHUHTETUYECKUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenue wimerku — wmutTo3. Craauy MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunbel Muto3a. KapuoknHes u 1uToknHe3. buosiormueckoe 3HaueHue
MHUTO3A.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesb — anonTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHalbHAsg TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmapenus u eubenu kiemokx. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUsL KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Pemnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJI€TKax
KOPEIIKA JTYKa.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBA3p 4YacTEl MHOTOKJIETOYHOIO OpraHu3Mma. TKaHHW, OpraHbl M
cucTeMbl opratoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJSAIIAS, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacIioyoKEeHHs TKaHEeH B opraHax pacTeHUM.

TkKaHU XKUBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUH U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. IlorynomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHumnosoctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Hpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi IOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpixarenbHasi cUCTEMA YeENOBEKAa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIMOHHbBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisanus.

Beigenenne y opranumsmoB. Beinenenue y pacrenui. Beigenenune y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. @OuipTpanys,
CeKpelursa U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIAECIMUTENBHON cUcTeMaMU. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [louku. Ctpoenne u (GyHKIMOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaJIbHO-celeKTUBHOTO uMMyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmasiutenbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte u perymsuusa |y OpraHusmoB. Pasznpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BenecTBa U UX 3HaYCHHUE.

HepBHast cucrema u pedaexkrtopHas perynsuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHENbl. DBOJIIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENBbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduexkc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAS CHUCTEMA JKUBOTHBIX U YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. [TaBinos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LBETKOBBIX PACTEHHUI»,
«CuctemMbl  OpPraHoOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOs»,
«CTpoeHue JNHUCTOBOM TMIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD»,
«CTtpoeHue minaHapum», «BHyTpeHHee cTpoeHue M0xkAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHME: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHMil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue IS IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MMUTAHUS PACTCHUIA,
pacileruieHus Kpaxmana U OeJKoB Moj AedcTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIIOPYJISIUSA,
¢dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxxkenue. [lonoBbie KieTKu, Wiau rametrsl. Meio3. Craauun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM LUKIIE
OpTaHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21agHbIX NPOOLIIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoonenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONUX. 3apOJbIINICBhIC JIMCTKU
(ractpynsnus). 3akiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHAbHAS HWHIYKIIHS).
3akiagka TUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJibTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSI, UX PACHpOCTpaHEHHUE B MpUpOJE. THulbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX U YesioBeka. CTaguu moCcTIMOPUOHATHLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u pasButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMpolecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHui. OOpazoBaHue u
pa3BUTHE CEMEHH.

MexaHnu3MBbl pETyIsAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. Inemas.

Tabmuubl u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl OGecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3zmHoxkeHue runpel», «Meito3», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3ouiay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYJIOJBHBIX PAaCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <«KHU3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD).

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOTIpenapaTaxy.

IIpakTnyeckass padora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKa 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHnu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr T
Mengnens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. KomberioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI  T€HETHKH: T'HOPUIOJOTUYECKUN,  UTOJOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoi
3aKkOH MeHJens — 3aKOH pacIIEIUICHUs NPU3HAKOB. LluTolOornueckue OCHOBBI
MOHOTMOPHIHOTO CKpEIMBaHus. | UI1oTe3a YnCTOTHI TaMerT.

AHanusupytoniee ckpenBanue. [IpoMexyToUHbIi XapakTep HaclieJOBaHU.
Pacmennenune npu3HakoB py HETMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHWsl ~ Npu3HakoB.  llurosornueckue  OCHOBbI  JUTHMOPUAHOIO
CKpELIMBaHUS.

CuerienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICAOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpENEIeHUs 110Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermueckas
CTPYKTYypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEMCTBHE
reHa. MHOXECTBEHHBI aiienu3M. B3auMoIencTBUE HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTECHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUS HACJIECTBEHHONW NH(OPMALIMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpoil 3aKoHBI Mennens», « Tpetuil 3akoH
Menpens», «AHamusupyroniee ckpeuuBaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClemyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3oduibl», «['eHeTuka mnomnay,



«Kapuotun uenoseka», «Kapuotun gposzopumnsi»y, «Kapuotunm nTuub,
«MHOXECTBEHHBIN aJlJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB €IMHOOOpa3us
TUOpUJIOB TIEPBOTO TOKOJEHUS W pAaclICIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «lI3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y 1P030(UIIbD).

IIpakTuueckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  HOpMUpOBaHMM (PEeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusnaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolLecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUHUPOBAHHBIE MYyTalMU. SaepHble WU
HUToIIa3MaTuyeckue Myrauuu. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3menunBocty (H.M. BaBuioB). BHesigepHast ©3MEHUMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuos.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoauduxanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



OobopynoBaHue: *uUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX DPACTEHUH,
pucysku (dpotorpadun) >KUBOTHBIX C PA3TUIHBIMHA BHUIaAMH H3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOMY.

IIpakTuyeckas padora «Myrtanuu y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIENOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKUM,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIECIICHHE TEHOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloioKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
duznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabnuupbl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3yYEHUS] TE€HETUKHU
yesioBeKay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJIEKUUs. 3apOKACHUE CEIEKIMU U JOMECTUKAIUU.
Yuyenue H. W. BaBmioBa o lleHTpax MPOWCXOXKACHUS €W MHOTO00Opa3us
KYJBTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHUM COPTOB PACTEHHUM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTMYECKHX DpSJIOB B
HaciaeACcTBeHHOM wu3MeHuuBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIITMOHHOM palOOThI.

MeTtoapl cenekKIMOHHOW paboThl. VICKycCTBEHHBIN OTOOp: MAacCOBBIM U
VIH/IUBU1Y JIbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUctrwiTanne
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
dbeHoTuna NoOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUU Y KYJbTYPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TEHOMHOTO PENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIUH.

[Toyuenue HOJIUIIJIONIOB. BuyTpuBugoBas ruOpuaAn3aIus.
bnu3kopoAcTBEHHOE — CKpeluMBaHue, wWid  UHOpuAuHr.  HeponctBenHoe
CKpeuuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausamnms. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHrEe U M3y4YeHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd JJiS  CO3JaHUsl  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOoM uHucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeoosvix uoeti U NepcneKmuGHbIX MexXHOI02UL.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKHUX DPSOB B HACIEACTBEHHONM MN3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas rudpuan3anusy, «MyTtarenes».

JlabopaTopHasi padora «/3yueHrue copTOB KyJIbTYypHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUIN.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHu».

Ikckypcusi «OCHOBHbIE METONBl U JOCTHIXKEHHSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buoTrexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBeKThI, UCMOJb3yeMble B OHMOTEXHOJIOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBI, 170:¢ XapaKkTepUCTHKA. TpagumonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOMAenne. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOHMOJOTHYECKUX
texHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXkaliuX He BCTPEYAroIUecs: B IPUpoAe OUOCHHTETUYECKUE MY TH.



Kierounas unxeHepus. MeToapl KylbTypbl KJIETOK M TKAaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMATHUECKHM
smOpuoreHe3. lcmonb30BaHWe TaruIOWIOB B CeJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  HH)KCHEPHH.
OKOJOrMYeCKHE U AITUUECKHUE TPOOJIEMbI T€HHOW NHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. VICIoJIb30BaHHME CTBOJIOBBIX
kiaetok. Taprernas Tepamust paka. 3D-OuommkeHepust misg  pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONMPUHTHUHra U ckadoaauHTra
JUISL PELIEHUS 3a/1a4 IEPCOHATM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C LENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbyukunonupoBanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdeMoHcTpanuu

Tabmumpt u cxemsl: «lcnoap30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKEeHEepUs», «I eHHass HHXKEHEPUs».

JlabopaTtopHnas pa6ora «3yyeHue 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
omnoJsioruu

OpomonyoHHas teopus Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpHocTh Y. /[apBuna.

JIBrKy1Me CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHMU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHYecKOW Teopun d3Bomoruu (CTD). HeitpansHas
Teopust dBomonud. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii y pacteHuil u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. lapunay, «Haxonku Y. lapBuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHuUsl HOBBIX BUJIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIECHUS MABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JeMEHTapHas eIMHHLA 3BOIOLUH. COBpEMEHHBIE METO/IbI
OIIECHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHJa TOMYJSUMKU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHbie (AKTOPHI (IBIKYIIME CUJIBI) HSBOMIONWU. MyTallMOHHBIN
nporiecc. KoMOuHaTtHBHass M3MEHUMBOCTh. Jlpelid TreHoB — ciydyailiHbIe
HEHAIpaBJCHHbIE UW3MEHEHHs 4acToT ajiened B nonymsauusx. Oddexr
ocHoBatend. JIpgexm OymovLrouHo2o eopaviuwika. CHudCeHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyiayuax. Mwurparmu.  M3omsums  mOmyJsSuil:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMooThuyecKas (PEnpoyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U HBOJIOLHUSA COLHMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobyieHuil y opranu3mMoB: MOp(hOoIoruyecKue,
¢uznonornueckue,  OumoxumMuueckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u CcTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pPa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CUMMATPUYECKOE  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIU3AIKS,
rubpuanzanus). JJIMTeIbHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HE.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHass H3MEHYUBOCThHY», «llomymnsiuonHas
CTPYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmwkyiiue
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSUs MOMYJSIUA CeBaHCKOU (hopenny,
«l'eorpaduueckast M30ISA1US  JTUCTBEHHUIIBI CUOUMPCKONM W JTUCTBEHHHUIIBI
naypckoin», «llonmynsiMOHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KePTB», «Cxema
NEeHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBaycrpranbablii MenaHu3M», «JKuBble UCKoraemele», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka JKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOMeHHOCTh OpraHu3MoB U €
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupoze», «Crocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BumooOpazoBaHUe
TPEX BHUIOB JaHJBIILIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUIL,
«ITonumionael pacteHuit», «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWd OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopnass  padora  «lIpucmocobrenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11E1IeCO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meroabsl HM3ydeHHMs MakKpoOl3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
uzydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpPraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojiouuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bupbi-
SHAEMUKHU U PEIIUKTHIL.



DOMOPHOJIOTHYECKHUE M CPABHUTEIIBHO-MOP(OIOTHICCKUE METOJBI M3yUCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OpraHbl.
PyauMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunapie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuia) BOMIOIUU. [Ipunyun cmenvl QyHKYUlL.
HeobOpatumocTs 3BoMonMK. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOIIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Punnodute»,  «CeMeHHbIE
nanopoTHUKn», «buoreorpapuueckue 30HBI 3eMian», «Jlpeii) KOHTHHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa W IIUMIaH3e», «lJaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHME 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHaydHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasinanuanw, JI. [Tactepa. [IponcxoxxaeHue sKu3HU U aCTPOOHUOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reojoruueckas) SBOJIONUSA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpu.
OOpazoBaHue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. .
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnmn u MeroApl €€ wu3zydyeHus. MckomaeMble OpraHUYecKHe
octaTku. ['eoxpoHonorus u e€ wMeroabl. OTHOcHUTeNbHAas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKaja: 30HbI, 3pbl, IEPUOJIBI, STOXHU.



Hauanwsuble sTambl opranuveckon 3Bostouuu. [losiBiieHMe W 3BOIOLHAS
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX Ha 3eMJje COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUU W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoucXoKIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Talbl SBOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, KkahWHo3oh. OOmas XapakTepucThka KiIuMmaTta U
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMUYECKHE KPU3UCHI Ipouuioro. IIpuunnHel u
CJEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €0
ocobenHoctH. [Ipobaema coxpaneHust 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /[x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »BomouuM»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarbl OpraHUYecKoi 3BOMIOLUNY, «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsie Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIe4HOMOTOCTHBIEY,
«IInockue 4epBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItnapy, «Mnekonuraromme», «Pa3Butne Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIUU
HACEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla IMTHLl W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHuYeCKUX COSIMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «lI3ydyeHue 0cOOEHHOCTEH CTPOECHHS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU 4esOBEKa. PemuruosHeie
B033peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
MOpQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0TI0T0-ONOXMMHUIECKHE,
noBegeHueckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JiBuokymire cuiibl (pakTophl) aHTpPONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — O0IIHE MPEJIKH YeIOBEKOOOPa3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeh. YeloBEK yMEblil, NepBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YesloBeK NMpAMOXOAAIIMN U NIEPBbIM BBIXOJ JIOJAEH
3a mpenenbl  Adpuku. YemoBek relmenbOeprckuii  — 0o0mMA  TPENoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIM O0TOOp B MOMYJNSIMSIX
yenoBeka. MyTannoHHBIH mpouecc U noigumopdusm. [lonmynsuuoHHbIE BOJIHBI,
npeiid renoB, murpanus U «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lonarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajlO-HETpOMJHAsA  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTuH paccelieHHsl 4YejoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKaroLIeW Cpenbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOPGOJOTHIO U
(bu3HMONIOTHIO YeJIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA  QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX MOIyJsiuui. buoconnaneHble HCCIeNOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIHE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLMOHHOE
ApPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku uenoBeka», « Talbl HIBOJIIOLUH YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUabHOU
KyJbTypbl ~TpPEIKOB 4YelOBeKa, penpoiaykiuu (pororpapuu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
(dotorpaun HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJoBeKa W 4Yepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKAa WM KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKILel cpeaou

3apoxaeHue U pazBuThe 3kosiorud B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBs3b DKOJIOTUU C IPYTUMU HAYKAMHM.



Metonpl sxonoruu. [lonesble HaOmoAeHHUS. DKCIEPUMEHTHI B 3KOJOTHUU:
OpuUpojHble W JabopartopHble. MonaenupoBaHUE B JKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH CPebl: TOKAIBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YenoBe4YeCcTBAa ¢ Npuponaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3konoruu», «Cxema
MOHUTOPHHIA OKPY’KAIOLIEN CPELBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (pakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMOTHUYECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3KoJoruueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYMIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOLIIEHUIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

TeMneparypa kak skojoruueckuii (akrop. JledicTBue TeMmreparypsl Ha
opranu3Mmsbl. [1oMKHUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuio0 BojHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKW3HU B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
Kusznennsie PopMbI pacTeHU: 1E€PEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KHUBOTHBIX: THUAPOOHUOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsl. Bunet  OMOTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MYyTyaJIu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IKoynorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OUTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCcHCTEMA MIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jsiecay, «llenu
NUTaHUus», «XulHudecTBoy», «llapasutuzm», «Konkypenuus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TEIJIOMIOOUBBIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJICKIIMN KUBOTHBIX, OOUTAIOMINX B Pa3HbIX cpelax,
repOapuu W KOJUICKIIMM PACTCHUM U JKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKWU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIEHHUE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpIsiBIeHHUE MPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10rusi BUA0OB U MOMYJIANMM

OKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0CcOOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUTPALHUA.

Dkosioruyeckas CTpykrypa nonysisinud. OueHKa YUCIEHHOCTU MOMYJISLHHY.
JlnHaMuKa momyyisiuuyd U €€ peryianvs. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaAMUKA NOMyJIsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNHN.
KpuBbie BbpKHMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKON HuUIe Buaa. MectooOutanue. MHoroMmepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun kak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHUrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XatunHCOH.

Tabmuubl U cXxeMbl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyasiuum», «Bo3pacTHble  NHpamMuabl
nonyysiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3kosmornueckor Humm J[x. M. Xarunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCesieHUION.

Tema 9. Jkosnorust coodmecTB. IKOJTOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsi3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckue nemm u cetd. AOuoTHUECKHE OJOKU
skocucteM. [1ouBbl U Wikl B 3k0ocucTeMax. KpyroBopoTt BEwIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBL. bumomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UiCel, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX I[PUYMHBL. AHTPONOIE€HHbIE BO3JECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojgHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[Tpupoanbie SKOCUCTEMBI. JKOocuUcmembl 03€p U peK. IKocucmemvl Mopel u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmultb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
dbaopa u ¢dayna. CuHaHTpomm3anus TOpOACKON dayHbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAaHU3MOB, IMOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030€licmeust  3Aa2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSIX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomon0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOCUCTEME», «KpyroBOopoT BEIIECTB B 3IKOCUCTEMER,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuaa OMOMacChy», «IKOJIOTHMUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osioTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
nokapa», «JKocucreMa 03epa», «ArpoueHos3», «KpyroBopoT BeHmIECTB M MOTOK
SHEpPruu B arporeHose», «[Ipumepsr ypboskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTHyeckas padora «/3yuenue u onucanme ypOo3KOCHUCTEMBDY.

JlaGopaTopnas paGora «/I3yueHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYyXOJIOJIbHBIM UM MIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUs B arpo’KoCHUCTeMy (Ha MOJe WA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmierianerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.



VYuenue B. . Bepraackoro o 6mochepe. Obmactu 6mochepst u e€ coctas. JKuboe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHOU 3KOcUcTEMBI. JlMHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeH, CABAHHBI,
MyCTBbIHU, TPOMMYECKHUE JIeca, BICOKOTOphs. Kinmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CHUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounochepHbIx QyHKUIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 3rocc.

Tabmuier u cxemsl: «I'eocdepst 3emmn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHbIE OMOMBI Cymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanneiii aec», «lIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX MpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie Tmpupoanbie Tteppuropuu (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEUYECTBA U TMPUPOJIBIL.
PannonanbHoe  MpUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpazus 3emuu. OOmKME 3aKOHOMEPHOCTH TJO0OANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA PAa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoieccoB. CucmemHvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 0ocmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeabunumayuy dKocucmem U cnocooos 6OopbOvLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHre 1ouBb», «llapHukoBeIii  3ddexkT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarouMMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O0YJarONUMUCS POCCUUCKON
IPAKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YSTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIuio U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaroOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JICATEIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KeHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH MPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
OMOJIOTMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIIIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuou, ropmoctn 3a cBOM Kpal, CBOWO PoamHy, CBOM SA3BIK M KYJBTYpY,
IIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJILHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHUE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKHUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTHMH, MOHUMAHUS 3HAYEeHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TNPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HHU B COOTBETCTBHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@XXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOUUOHAIBHOIO 0J1ar0MOTyYH:

NOHMMAHUE U peaju3alus 300poBOro u Oe3omacHOro oOpasa >KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
coOCTBEHHOMY (PU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

NOHUMAaHUE UEHHOCTH TPAaBWJI HHJMBHUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCTEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTPeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHSATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TIOCJEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJI00ATBHOIO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpEeTaeMble MpPU M3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEeUIeHUH NpoOJeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCAIIUX Bpel  OKpYKAIOIIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJAroNpUATHBIE SKOJOTUYECKUE
MOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHS], 3KOJIOTUIECKOM KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENbHOM, KOMMYHHUKATHUBHOW M COLIMATIBHOU
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM AESITeIbHOCTH 3KOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKOM KYJNbTYyphl KaK CpEICTBa
B3aMMOJICHCTBUS MKy JTIOABMH U IMO3HAHUS MUPA;

NOHMMaHUE crneuuuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GopMHpOBaHUN PALMOHATBFHOTO HAYYHOT'O MBINUICHUS, CO3JAaHUM IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpYXKalolleM MHUpe KaK O €IMHCTBE HPUPOIbI, YeJIOBEKa U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpodsieM
COXpaHEHHUs MIPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieuyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULMHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJOrui, CHOCOOHBIX  pelaTh pecypcHble NpoOJeMbl  Pa3BUTHA
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 III00ANBbHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCTIONb30BaHUIO TIPUPOJHBIX PECYPCOB W (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OHMOJOTMYECKMX 3HAHMM B LEJIX
MOBBIIICHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
py U3y4YeHUH OHOJIOTUY;

NOHUMaHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHs MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUI OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JefiaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LEJbIO MMOJy4YeHHs TOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS MJIS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalIHsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
HPOEKTHYIO M UCCIIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oOBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHMH 1O OHOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJIECHUE, MpOolLiecc,
cucTeMa, HayudHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCccleloBaHue,  HaAONIOJIeHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Y4eOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GYHKIIMOHATEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHUS B
IO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynapraTre w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromierocs OyayT chOpMUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIC YUECOHbIC
NEUCTBUS, PEryJIsTUBHbIC YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIW3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS ISl OOBsICHeHUS (PAaKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTMM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUYMM  pPa3HOTO  poOja, BBISIBJICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JESTEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPHUMEHEHUI0 B Y4E€OHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUM YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
AKU3ZHENIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(POpMaALUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CHpPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UpPOBATH



uH()OPMAIIHIO PA3TUYHBIX BUIOB U (hOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN /ISl BBIMOJHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpapuku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiornyeckod uHQOpMarMel: TPUMEHATh XUMHUYECKHE, (QU3MYEeCKue U
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONBb30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWSA W 3aUTHl  WH)OpMaIuH,
nH(pOpMaITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHN BO BCeX chepax )KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTLHON
paboThI MpH pEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JCATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHXEHHIO: COCTAaBJISITh IUIAH JEWCTBUM,
pacrpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh MWJIEH C TO3MLHHA HOBH3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHMIO K JKMBOM IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pPEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeILICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIDKEHHIO;



IPUHUMATh MOTHBbI W apryMEHThl JPYrMX IpPU AaHAJINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3e pPEe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHMS YYEeOHOro mpeameTa
«buonorusiy Ha yrayOaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecCleueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduueckue aJisg OMOJIOTMU HAayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUH, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPECTABICHBI 1O
roJam U3y4YEHHs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOAbl M  PEUIEHUU MpoOJEM  PAIMOHAILHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraIye OUOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJIbTYPHBIX  PAcCTEHU),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTOo HacieaoBanus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MIPUHLIATIBL
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, H3MEpPEHUE,
HAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACITATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOreHEe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIY CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE pemarbh OMOJOTHYECKUE 3a1a4H, BBISBISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU NPOIIECCaMU U SBJICHUSIMH, J€TaTh
BBIBOIbI M IPOT'HO3EI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOIIOAThH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, GOpMyIUpys Ielb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIE
pe3yJIbTATHI U ICTIaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIEOBATEILCKONW PabOTE MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYECHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obyjlacti  OMOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa U CO3JIaHHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp Oymylieil mpodecCHoHambHOM
NEATETLHOCTH B O0JAaCTH OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIITyOJsTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TIpodeccuu u
NPOAODKEHHE OHMOJIOTMUECKOTO O00pa3oBaHMsA B  OpraHU3alldsAX  CPEIHETrO
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOJieM 4YeloBEYEeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, U B (HOPMHUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNieHusT W IMOHHUMAaHHE CYIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BWJ, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX 1 HanpasieHUsaX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), runore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITIOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIoco0aMy BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIIaTPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIDKYIIUX CHJI DBOJIIOIMY HAa TEHO(MOH]I TOMYJISAIINH,
MIPHUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUIA
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY MPOLECCAaMH 3SBOJIOIHH,
JIBUKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU PAa3IMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSIMA K HUIM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€ OpraHu3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOUTaHUsl, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEeMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€J1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpAaTOPHBIE M MpPaKTUYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh TUIMOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpencrBamu, GopMyaupys Iejlb HUCCIENOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJIBTATHI U ICNIaTh BHIBOBL;

yMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EPEHIIUSX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAOoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccuoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBON
MPOMBITIUICHHOCTH, YTJIyOJIATh TIO3HABATEILHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccMu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
1 buonorus xak Hayka 1 0 0
2 JKuBble CUCTEMBI I X U3YYECHUE 0 0
3 buosnorus kinetku 0 0.5
4 XuUMHUUYECKasi OpraHu3anys KIETKH 10 1 1
5 Crtpoenne u GyHKIMH KICTKA 8 1 1
6 OOMeH BeIecTB U MpeBpalleHue YHEPTHH B 9 0 !
KJIETKE
7 HaCJ'Ie,I[CTBeHIfaSI uHpopManus u 9 1 0.5
peanuzaius e€ B KJIeTKe
JKu3HEHHBIN UK KJIETKA 6 0 1
Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1 1
10 PazmHoXeHue U pa3BUTHE OPraHU3MOB 8 0 1
1 I'eneTuka — HayKa O HacIEACTBEHHOCTH U ) 0 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 ['enernka yenoBeka 3 0 0.5
15 Cenexuust OpraHu3MoB 4 0 0
16 buoTtexHonorus u cuHTeTUYECKask OUOIOT U 4 0 0
17 PesepBHOe Bpemst 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
| 3apoxACHUE U Pa3BUTHE IBOIOIMOHHBIX 4 0 0
MPEJICTaBICHUI B OMOJIOTUU
2 MuUKpO3BOTIONUS U €€ PE3YIbTAThI 14 2
Maxkpo3Boitonus 1 €€ pe3yabTaThl 6 0
[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 P A P 15 1 15
3emie
5 [TpoucxoxaeHue yeaoBeKa — aHTPOIOTEeHE3 10 1 1
DKoJ0rusl — HayKa O B3aUMOOTHOILIEHUAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CHUCTEM 3 0 0.5
C OKpY>Karolleu cpenou
Opraau3Mel U cpesia 0OUTaHuS 1.5
DKOJIOTHS BUJIOB U MOIYJISLINI 0 0.5
DKOJOTHUs COOOMIECTB. DKOJIOTHUECKUE
9 H 12 1 0.5
CUCTEMBI
10 buocdepa — rmobdanpHas skocucTema 0 0
11 UYenoBek U OKpy»karolas cpeaa 0 0
12 Pe3epBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tema ypoka Bcero Konrpoapueie  Ipakruueckue U3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| buosnorus kak KOMIUIEKCHAsI HayKa U Kak | 0
4acTh COBPEMEHHOTO OOIIECTBa 03.09.2024
2 JKuBble cMCTEMBI U KX CBOMCTBA 1 0 04.09.2024
3 YpoBHEBasg opraHu3anus >KUBbIX CUCTEM 1 0 05.09.2004
4 Hcropust OTKpBITUS U U3YUEHUS KIIETKH. | 0
Knerounas teopus 10.09.2024
5 Mertoabl MOJIEKYJIIPHON U KJIETOYHON 1 0
OMOJIOTHH. 11.09.2024
6 XHUMHYECKUH COCTAB KIETKH 1 0 12.09.2004
7 MuHepaibHbIe BEIIECTBa KJIETKU, UX | 0
Oumosoruveckas poib 17.09.2024
Opranudeckue BemecTBa KIETKU — OCIKH.
8 JlaboparopHas pabota «OOHapyKeHUE 1 0.5
OEIKOB C TIOMOIIBIO KAY€CTBEHHBIX ' 18.09.2024
peaKuuii»
9 CgoiicTBa, K1accupukanus u GyHKIIHI | 0
OenKkoB 19.09.2024
10 OpraHuyecKkue BEeIeCTBa KJIETKH — 1 0




YTIEBOIBI

24.09.2024

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKHU —

1 JIUOUA OB 0 25.09.2024
12 Hyxneunossie kucnotsl. JJHK u PHK. 0 26.09.2024
13 Crpoenue u pyakuuu ATOD. Jlpyrue 0
Hykieosuarpudocdars (HTD) 01.10.2024
CexsennpoBanue [JHK. Merosst
14 T€HOMHKHU, TPAHCKPUTITOMUKH, 0 02.10.2024
IPOTEOMUKHU
15 KonTtponpHas padora "XuMuueckuit 0
COCTaB KJIETKH" 03.10.2024
16 Tunsl knetok. [IpokapuoTnyueckas KieTka 0 08.10.2024
17 CTpoeHme 3yKapuoOTUYECKOUN KIIETKH. 0 09.10.2024
18 IToBepXHOCTHBIN amnmapar KIETKH 0 10.10.2024
19 OnxHOMEeMOpaHHBIC OPTaHOUIBI KIICTKH. 0 15.10.2024
[ToryaBTOHOMHBIE OPTaHOU B KIIETKHU:
20 MUTOXOHJIpHH, T1acTu bl JlabopaTopHas 0.5
pabora «VcciaenoBanue mra3Mon3a u ) 16.10.2024
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)
21 HememOpaHHbIe OpraHOUIbI KJIETKH 0 17.10.2004
22 Crpoenue u GyHKIUH s1Ipa 0

22.10.2024




23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHast pabota
«3ydyeHue cTpoeHus KJIETOK pa3IMYHbIX
OpPraHU3MOB»

0.5

23.10.2024

24

AcCCUMWISINS U TUCCUMUIIALINSA — JBE
CTOpOHBI MeTabonmm3Ma. Tumnbsl oOMeHa
BeriectB. JlaboparopHas paboTa
«M3yyeHne KaTaTuTHIECKON aKTUBHOCTH
(bepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTaJiasbl)»

24.10.2024

25

DepMEeHTaTUBHBIN XapaKTep peaKmil
KJIETOYHOTO MeTabou3Ma. JlaboparopHast
pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacuieruieHust epOKCUIa BOJOPO/ia B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

05.11.2024

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

06.11.2024

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

07.11.2024

28

dorocunTes

12.11.2024

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHEeHHE TIPo1eccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

13.11.2024

30

AHa3poOHBIC OpraHnu3Mbl. Buibt
Oopoxenus. JlabopaTopHas pabora
«CpaBHEHHE MTPOLIeCcCOB OPOKEHUS U
AbIXaHUA»

14.11.2024




AspoOHBIE OpraHU3MBI. JTaIlbl

31 0

JHEPreTUIeCKOro ooMeHa 19.11.2024

DHeprus MeMOpPaHHOTO rpaiueHTa
32 HpOTOHOB.UCI/IHTGS AT®: pabora 0 20.11.2004

npoToHHON AT®-cuHTa3bI
33 Peakiiun MaTpuyHOro CUHTE3a 0 21.11.2024
34 Tpa"ckpunuus — MaTpU4YHBIA CHHTE3 0

PHK 26.11.2024
35 Tpancnsauus u e€ sramnbl 0 27 11.2004
36 KomupoBanue amuaOKHCTIO0T. PoItb 0

pubocom B OnocuHTE3e OenKa 28.11.2024
37 Opranuzanys reHoMa y mpoKapuoT 1 0

J3YKApUOT 03.12.2024
13 KoHnTtponbnas padora "CtpoeHue KIETKHA U 0

KJIETOYHBIA MeTabonu3m" 04.12.2024
39 Bupycsl — BHEKIETOYHBIE ()OPMBI KU3HH 0

U O0JIMTaTHBIC TTAPA3HTEHI. 05.12.2024
40 BupycHnble 3a001eBaHus YeIoBeKa, 0

JKUBOTHBIX, PACTCHUH 10.12.2024
41 HanorexHomorny B OMOJIOTUN U METUIINHE 0 11.12.2004
42 JKU3HEHHBIN UK KIETKU 0 12.12.2004
43 Marpuusnsiii cuate3 JJTHK 0 17.12.2004
44 XpomocoMsl. JTaboparopHast pabora 0.5




«M3yyeHne XpoMOCcOM Ha TOTOBBIX

18.12.2024

MHUKpOIpernaparax»
45 Jlenenre KJI€TKH — MHUTO3 0 19.12.2024
Tumneb! kinerok. KaproknHe3 1 IUTOKHHES.
JlaboparopHas pabota «HabmoaeHue
46 0.5
MHUTO32a B KJIETKaX KOHYMKA KOPEILKA JIyKa 24.12.2024
(Ha TOTOBBIX MHUKpOIIpENaparax)»
47 Peryisinus ;KU3HEHHOTO LIMKJIA KIETOK 0 25122024
48 OpranusM Kak eIMHOE 11eJI0e 0 26.12.2024
Tkanu pacrenuii. Jlaboparopnas pabora
49 . - 0.5
«M3yueHne TKaHel pacTeHUI» 09.01.2025
TkaHU )KHUBOTHBIX U YEJIOBEKA.
50 JlaGopatopHas pabota «/3yuenue TkaHe 0.5 14.01.2025
KUBOTHBIX)
Opranbl. CUCTEMBI OPTaHOB.
51 JlaGopaTtopHnas pabota «/3yueHue opraHoB 0.5 15.01.2025
IIBETKOBOT'O PACTEHUS»
52 Omnopa Tena opraHu3MoB 0 16.01.2025
53 JIBuKeHHE OpraHu3MOB 0 1.01.2025
54 [Intanue opraHu3mMoB 0 22.01.2025
55 [TuTanne MO3BOHOYHBIX KUBOTHBIX. 0
[IumeBapuTenbHas cucTeMa 4esioBeKa 23.01.2025




56 Jlprxanvue opraHu3mMoB 0 78.01.2025
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 0

YeJloBeKa 29.01.2025

T
58 PaHCHOPT BEMIECTB Y OPTaHU3MOB 0 30.01.2025
59 KpoBeHocHas cuctema mo3BOHOUHBIX 0

YKUBOTHBIX U YE€JIOBEKa 04.02.2025
60 Brinenenue y opranusMoB 0 05.02.2005

1

6 3amura y opraHu3MoB 0 06.02.2025
62 NmMmmyHHas cucTemMa yenoBeKa 0 11.02.2025
63 PaznpaxkxumMocTh U perymnsmus y 0

OpraHU3MOB 12.02.2025
64 KonTponsHas padora "[Ipomeccsr 0

KU3HEJEATEIIBHOCTH OPraHu3MOB" 13.02.2025
65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 0 18.02.2025
66 [TonoBoe pa3mMHOXKEHUE 0 19.02.2025
o1 Meitos 0 20.02.2025

["ameTorenes. OOpazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5

«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha ’ 25.02.2025

TOTOBBIX MUKpOIIpenapaTax»




69

WuauBuayanbHOe pa3BUTHE OPraHU3MOB
— OHTOT€HE3

26.02.2025

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

27.02.2025

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHast paboTa «BbisiBIeHHE
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MI03BOHOYHBIX KHMBOTHBIX»

0.5

04.03.2025

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUID»

0.5

05.03.2025

73

HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

06.03.2025

74

OCHOBHBIC TIOHATHS ¥ CHMBOJIBI TCHETHKH.

11.03.2025

75

3aKOHOMEPHOCTH HACIEAOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas padbora
"N3yuenue pe3ynpbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo3oduibr”

0.5

12.03.2025

76

IIutonoruueckue OCHOBBI
MOHOTHOPUIHOTO CKPEIIUBAHUS

13.03.2025

77

AHanu3upyroliee CKpeluuBaHue.
Henonnoe nomMmuHupoBanue

18.03.2025

78

JurnbpumHoe CKpenmrBaHue.
[IpakTrueckas padota «M3yueHue
Pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS
y 1p030(hUITBI

0.5

19.03.2025




[{uTonorndeckre OCHOBBI TUTHOPUTHOTO

79 0

CKpEILMBAHUS 20.03.2025
80 CuernieHHOe HaclieI0BaHUE MPU3HAKOB 0 01.04.2005
81 XPpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH 0 02.04.2025
82 r 0

€HeTHKa I10J1a 03.04.2025

83 I'eHoTHI Kak 11€JI0CTHAS CHCTEMA 0 08.04.2005
’4 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 0

pacTeHui, ®UBOTHBIX U YEJIOBEKA 09.04.2025
25 N3MeHuYnBOCTH MpU3HAKOB. Buibl 0

N3MEHUYNBOCTH 10.04.2025
86 MopaudukarmonHas ”3MEHUYNBOCTh 0 15.04.2025

BapuauvoHHbI psif U BapUaLIMOHHAS

kpuBas. JlabopaTopHas paborta
%7 «ccnenoBanue 3aKOHOMEPHOCTEN 0.5

MOAU(UKAITMOHHONW U3MEHUYUBOCTH. ' 16.04.2025

[TocTpoenure BapuanOHHOTO psiia U

BApUAIMOHHOW KPUBOM»
28 I'enoTunnyeckass U3MEHUYMBOCTb. 0

KomOnnaruBHass U3MEHYUBOCTD 17.04.2025
89 MyTauroHHas U3MEHYHBOCTb. 0 22 .04.2005
90 3aKOHOMEPHOCTH MYTallMOHHOTO 0

nporecca. JMUIreHEeTUKA U STTUTEHOMUKA 23.04.2025




['enetuka yenoBeka. [IpakTudeckas pabora

91 0.5
«CocTaBieHue U aHaJIN3 POJOCIOBHON» 24.04.2025
92 MeTtoapl METUIIMHCKON T€HETUKH 0 29.04.2005
K n n
93 OHTpoJbHas paboTa "OCHOBBI TEHETHKHU 0 30.04.2025
OcHOBHBIE TOHATHS CEIEKIUH.
94 JlaboparopHnas pabota «3y4ueHue copToB 0.5
KYJIbTYPHBIX PACTEHUH U TIOPOJI JOMAIIHHUX ' 06.05.2025
KUBOTHBIX)
Mertompl CeeKIIMOHHON pabOTHI.
95 JlaGopaTopHas pa6£>Ta «3ydyeHne MEeTo10B 0.5 07.05.2025
CEJICKIIH PACTCHHIN
JloCTHXKEHMS CEeNeKIIMU PACTEHU 1
96 JKUBOTHBIX. HpaKTI/I‘IueCKafI paborta 0 08.05.2025
«I[IpuBHBKa pacTeHHII»
CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHUE
97 0
TEHETUUYECKUX PECYPCOB 13.05.2025
buoTtexHonorus kak Hayka U oTpaciib
98 npousBojcTBa. [IpakTuyeckas pabora 0.5 14.05.2025
«M3yueHne 00beKTOB OMOTEXHOIOTUN
99 OCHOBHBIE HAIIPABJICHUS] CHHTETUYECKOMN 0
Ouoaorun 15.05.2025
1 X
00 POMOCOMHasI ¥ TEHHAsI UHKEHEPHUS 0 20.05.2025
101 KonTtponbHas padota "OCHOBBI CEIEKINH 0 1.05.2025
102 PesepsHnbiii ypok. [ToBTopenue, 0




0000111eHHEe, CHCTEMAaTH3allis 3HAHU I

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

10




11 KIIACC

KoumnuectBo yacos DJIEKTPOHHBIE
Ne JlaTa
KonTpoan IpakTHyec uupposbie
n/ | Tema ypoka Bce H3Y4eH
0 o HbIE KHe st o0pa3oBareb
padoThbI padoThbI HbIe pecypchl
DBOJIIOIIMOHHAS
1 Teopus Y. 1 0 0 03.09.20
HapBuna 24
JIBYOKyIIIME CHITBI
2 HBOJIIOIIMU BUJIOB 1 0 0 04.09.20
o Y. Jlapsuny 24
boprba 3a
CYIIIECTBOBaHHUE,
3 €CTECTBEHHBIN U 1 0 0 05.09.20
UCKYCCTBEHHBIN 24
otbop
dopmupoBaHHe
4 CUHTETUYECKON 1 0 0 10.09.20
TEeOpUHn 24
HBOJIOLIUU
OTanel
3BOJIIOIIMOHHOTO
5 poteccd | 0 0 11.09.20
MUKPOIBOITIOIHS
24
u
MaKpOIBOIIOIHUS
[Tonynmsauus —
6 ~eMenTapHad 1 0 0 12.09.20
eAMHHIIA 24
HBOJIOLIAU
3aKkoH
TEeHETHUYECKOTO
paBHOBecus JIx.
Xapau, B.
BaiinGepra.
7 JlaGopatopHas 1 0 0.5 17.09.20
pabora 24
«Br1sBIEHUE

U3MCHUYUBOCTH Y
0co0el 0THOTrO
BUIA»




DnemMeHTapHbIe
bakTopsI
9BOJIONNU

18.09.20
24

Dddexr

OCHOBATCJIA.

O dexr

OyTBUIOYHOTO
TOPJIBIIIKA

19.09.20
24

10

Murpanuu.
N3omamun

MO YJISALIAN:
reorpaduyeckas,
Ounonoruyeckas

24.09.20
24

11

EcrecTBeHHbBIM
otbop —
HaIpaBJIAIONN

daktop
IBOJTIOIUH

25.09.20
24

12

[TonoBoit oT6OP

26.09.20
24

13

[Ipucnocobnenn
OCTh OPTaHU3MOB
KaK pe3ysbTaT
MUKPOIBOTIOIUU
. JJaboparopHas
paborta
«3yuenne
apoMop$h030B 1
UIAOa anTaui
Yy pacTEHUI U
KUBOTHBIX)

0.5

01.10.20
24

14

[Tpumepsl
MPUCTIOCOOICHUI
y OpraHu3MOB:
MOpP(OTIOTHUECK
ue,
dbuznoNIOrNUecKu
c,
OMOXHMMUYECKHE,
MOBE/IEHYECKUE.
JlaGopaTopHas
paborta

0.5

02.10.20
24




«[Ipucnocobnen
1Sl OPraHU3MOB U
ux
OTHOCHUTEIbHAS
1eJIeco00pa3zHoC
THb»

15

Bun, ero
KPUTEPUU U
CTPYKTYpa.
JlaGopaTopHas
pabota
«CpaBHeHHE
BUJIOB TI0
MOpP(OTIOTHUECK
OMY KPUTEPHUIO»

0.5

03.10.20
24

16

Crpykrypa Buza

08.10.20
24

17

Bunoob6pazoBanu
€ KaK pe3yJibTaT
MI/IKpOBBOJ'IIOI_[I/II/I

09.10.20
24

18

CBs13b
MHUKPOIBOJIOITUN
n
SMHUIEMHOIOTHI

10.10.20
24

19

MaxkpoaBontonuus

ITaneonTONIOTHUE
CKH€ METOJIbI
W3y4YeHUS
3BOJJIOIIUN

15.10.20
24

20

buoreorpaduuec
KHE€ METOJIBI
U3y4CHUS
IBOJTIOIUH

16.10.20
24

21

DOMOpurosoruiec
KHE
CpaBHUTEIBHO-
MopdoIoTHIeCcK
W€ METO/IBI
U3YYCHUS
3BOJIIOIINN

17.10.20
24

22

MonekynspHo-




TCHETUYECKHUE,
OHMOXHMUYECKHE
u
MaTeMaTH4YeCKue
METO/IbI
U3YYCHUS
3BOJJIHOIIUN

22.10.20
24

23

OO0mue
3aKOHOMEPHOCTH
SBOJIIOLIN

23.10.20
24

24

KoHnTponbHas
paborta
"®aKkTopsI U
MIPOLIECCHI
3BOJIOIUA"

24.10.20
24

25

Hayunsie
THITOTE3BI
MIPOUCXOKICHUS
JKU3HH Ha 3eMIiie

05.11.20
24

26

JonayuHnsie
MMpEaACTaBJICHUA O
3apOXKJICHUH
KHU3HU

06.11.20
24

27

OcHOBHbIE
STarbl
HEOPraHUYECKOMN
3BOJIIOLNH

07.11.20
24

28

T'umnoressr
3apOKICHUSA
JKU3HU

12.11.20
24

29

Uctopus 3emin
Y METOJIbI €€
U3YYCHHUS.
JlaboparopHas
pabora
«3yuenue n
OIKCaHue
HCKOMAeMbIX
OCTaTKOB
JPEBHUX
OpPTaHU3MOB)

0.5

13.11.20
24

30

Hayvanbueie
3Tanbl

14.11.20




OPraHUYeCKOU
3BOJIIOLNH

24

31

DBOTIONHAA
JyKapUoT

19.11.20
24

32

OcHOBHBIE
3TaIbl HBOJIIOLIMU
pacTUTEIBLHOTO
Mupa.
[IpakTnueckas
pabora
«3yuenne
0coOeHHOCTEH
CTpOECHUS
pacteHui
pa3HbIX
OTZIETIOB»

0.5

20.11.20
24

33

OcCHOBHEBIE
3TaIbl YBOJIFOLUN
JKHBOTHOTO MHpa

21.11.20
24

34

OBOJTIOLIHS
KUBOTHBIX.
[IpakTnueckas
paborta
«3yuenne
0COOCHHOCTEM
CTpOCHUS
MTO3BOHOYHBIX
KUBOTHBIX)

0.5

26.11.20
24

35

PazButHe xu3an
Ha 3eMIIe 110
3pam u
nepuoiaM

27.11.20
24

36

MaccoBrsie
BBIMUPaHUS —
9KOJIOTHYECKHE
KPU3HUCHI
MPOILJIOTO

28.11.20
24

37

CoBpeMEeHHBI
9KOJIOTHYSCKHI
KpHU3HC, €TO
0COOEHHOCTHU

03.12.20
24

38

CoBpeMeHHas




cucrema 04.12.20
OPraHUYeCcKOro 24
MPOLLIOTO

KoHnTponbHas

pabora "Drarbl

39 0 05.12.20
pPa3BHUTHS KU3HU 24
Ha 3emie"
AHTpOIO0JI0THs

40 — HayKa o 0 10.12.20
JejloBeKe 24
PaszButne
MpECTaBICHUI

41 0 0 11.12.20
MIPOUCXOXKICHUU 24
YeJIoBeKa
Mecto yenoBeka
B CHCTEME
OpPTaHHYECKOTO
MUpA.
JlaboparopHas
pabora

gy Wsyueme 0.5 12.12.20
ocoOeHHOCTEH 4
CTPOCHUS
CKeneTa
YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHE
M

g3 | ABmKynuIe Cib 0 17.12.20
aHTpPOIOTeHEe3a 24
CooTHolieHne
OMOJIOTHYECKUX

44 U COIIMAIBbHBIX 0 18.12.20
dakTopoB B 24
AHTPOIIOTEHE3e
OcHOBHBIE

45 cTaguu 0 19.12.20
AHTpOIIOTeHE3a 24
[Taneorenernka

46 u 0 24.12.20
MMaJIcOTeHOMUKA 24




DBOTIONHAA

47 COBPEMEHHOTO 0 25.12.20
YyeJoBeKa 24
Yenoseueckue
pachl.

[IpakTnueckas

43~ Padora 0.5 26.12.20
«3yuenne 24
9KOJIOTHYECKUX
ajganTamnui
YeIIOBEKa»

KonTponbhas

49 paborta 0 08.01.20
"AHTpomnorexes" 25
3apoxaeHue u

50 pa3BuTHe 0 09.01.20
3KOJIOTUHU 25

s5p  Meromu 0.5 10.01.20
OKOJIOTHUH. 25
3HayeHue

5 C-)KOJIOl:I/I‘IeCKI/IX 0 14.01.20
3HAHUM 1JIs 25
YeloBeKa

53 gzzf;’;;qecme 0 15.01.20

25
AOuoTudeckue
daktopsl. CBer
KaK
3KOJIOTUYECKU I
dakrop.

54 JlaboparopHas 0.5 16.01.20
pabora 25
«BoIsiBIICHUE
MPUCTIOCOOICHUI
OpPraHU3MOB K
BIIMSTHUIO CBETa»

AOuoTudeckue
baxTopsI.

55 Temnepatypa 0.5 21.01.20
Kak 25

IKOJIOTUYECKUHI




dakrop.
JlaGopaTopHas
paborta
«Brp1sBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BITUSTHUIO
TEMIEPATYPHI»

56

AoluoTHueckue
(hakTopHI.
BraxaocTh Kak
9KOJIOTUYSCKUH
dakrop.
JlaboparopHas
pabora
«AHAaTOMHYECKH
€ 0COOEHHOCTH
pacTeHui u3
pPa3HBIX MECT
obuTaHus»

0.5

22.01.20
25

57

Cpenpl oouTanus
OpPTaHHU3MOB

23.01.20
25

58

buomxornueckue
PUTMBI

28.01.20
25

59

Kusaennrie

bopmbI
OpraHU3MOB

29.01.20
25

60

buornueckue
(baxTops

30.01.20
25

61

3HaueHHe
OHMOTHYECKUX
B3auMOJICUCTBUHI
i
CYIIIECTBOBAHUS
Opra’Hu3MoB B
cpene oOuTaHus

04.02.20
25

62

DKOJIOTHUECKHE
XapaKTEePUCTUKU
HOHyJISII_II/II/I

05.02.20
25

63

OcCHOBHEBIE




MOKa3aTeln
TOITYJISIIIAH
YUCJICHHOCTb,
IIJIOTHOCTb,
BO3pacTHAs U
IOJIOBAst

CTPYKTYypa

06.02.20
25

64

OcHOBHBIE
MOKAa3aTeNIu

MO YJISTIAN
POX/1aeMOCTb,
HPHUPOCT, TEMII
pocrTa,
CMEPTHOCTD,
MUTPALIH

11.02.20
25

65

DKoornuecKas

CTPYKTypa
MomyJaanuu

12.02.20
25

66

Jnnamuka
MOMYJIAIAA U €€
perynsuus

13.02.20
25

67

Kpussie pocra
YHUCIIEHHOCTH
MOMYJISILIHH.
Kpusbie
BBI’KMBAHUA

18.02.20
25

68

DKoJyiornyeckas
HUIIa BUJA.
JlaGopaTopHas
paborta
«[Ipucnocobnen
Ui CEMAH
pacTeHui K
pacceIeHuIo»

0.5

19.02.20
25

69

Bun xak cucrema
MOMYJISIUANA

20.02.20
25

70

3aKOHOMEPHOCTH
MOBE/ICHUS U
MHUTpalniil
JKHUBOTHBIX

25.02.20
25

71

Coo0111ecTBO
OpPTaHU3MOB —

26.02.20




OmoIIeHO03 25
DKocucTemMa Kak

72 OTKpbITast 0 27.02.20
cucremMa 25
Kpyrosoport

7 BEIIECTB U MOTOK 0 04.03.20
SHEPrUu B

25
SKOCHUCTEME
OcHOBHBIE

74 MOKa3aTesn 0 05.03.20
3KOCHCTEMBI 25

75 DKOJIOTHYECKHUE 0 06.03.20
MUPAMU/IBI )5
H3menenus

76 C0001IIeCTB — 0 11.03.20
CYKLIECCUH 25
[Ipupoansie
SKOCHUCTEMBI.

77 | OxocueTeM 0 12.03.20
03€p U PEK. 25
DKOCUCTEMBI
MOpEN U OKEaHOB
IIpuponHsie
SKOCHUCTEMBI.

78 DKOCUCTEMBI 0 13.03.20
TYHJIp, JIECOB, 25
CTEIeu, MyCThIHb
AHTpPOIIOTE€HHBIE

79 0 18.03.20
3KOCHUCTEMBI 25
Ypboskocuctem
BI.

[IpakTnueckas

go  Padora 0.5 19.03.20
«M3ydenue u 25
ONUCaHue
ypOOIKOCUCTEMBI
»
3aKOHOMEPHOCTH

81 dbopmupoBaHus 0 20.03.20
OCHOBHBIX 25




B3aMOJIENCTBUN
OpraHu3MOB B

9KOCHCTEMAaxX
KoHnTponbHas

82 pabota "OcHOBBI 01.04.20
sKoiaorun" 25
buochepa —

23 oOmienaHeTapHa 02.04.20
st 000JI0YKa

25
3eMim
Vuenue B. U.

84 Bepnanckoro o 03.04.20
ounochepe 25
3aKOHOMEPHOCTH

85 CYIIECTBOBAHUS 08.04.20
ouocdepsl 25
Kpyrosopots!

86  LoLcCIBH 09.04.20
OMOTCOXHUMHUYCCK )5
1€ IUKIIBI
30HaILHOCTD
ounochepsl.

87 10.04.20
OcHoOBHBIE )5
OMOMBI CyIIIH
Y CTONYHUBOCTD

88 5 22.04.20

nochepol ’5
DKOJIOTUYECKHUE

89 KPU3UCHI U UX 23.04.20
MPUYUHBI 25
BosaelictBue

90 YyeJloBeKa Ha 24.04.20
ouochepy 25
AHTpPONOTreHHOE

01 BO3JICHCTBUE Ija 25.04.20
pacmTem:Hbm u ’s
YKUBOTHBIH MUP

gp ~ Oxpama 29.04.20
TIPHPOJIBI )5

93 OCHOBHBIE
MIPUHIIAIIBI 30.04.20




YCTOMYUBOIO
pa3BUTHA
YeJI0BEYECTBA U
IIPUPOIBI

25

94

KoHnTponbHas
pabora "Yuenue
o obuocpepe"

06.05.20
25

95

O0o001menue no
TEME
«MHKpO3BOJIIOL]
us u eé
pe3yJIbTaThD)

07.05.20
25

96

O0o001menue o
TEME
«Maxkpo3BoIonH
U eé
pe3yJIbTaThD)

08.05.20
25

97

O06o061IeHNE 10
TeMe
«IIpoucxoxaenun
€ ¥ pa3BUTHE
JKU3HH Ha
3eme»

13.05.20
25

98

O0o001menue no
TEME
«IIpoucxoxaexnu
€ 4eroBeKa —
AHTPOIIOTEHE3»

14.05.20
25

99

O06o061IeHNE 10
TeME «DKOJIOTHSA
— HayKa o
B3aMMOOTHOIIIEH
HSIX
OpPTaHU3MOBY

15.05.20
25

100

O06o061IeHNE 10
TeME
«Opranusmsl 1
cpena oouTaHus»

20.05.20
25

101

O06o061IeHNE 10
TeEME «DKOJIOTHSA
BUJIOB U
TIOMYJISIIA

21.05.20
25




O06o0061mIeHue o
teme «buocdepa

102 1 0 22.05.20
— rodanpHas 75
SKOCUCTEMA»

OBILIEE
KOJIMYECTBO
YACOB IO 102 7

I[TPOIT'PAMME
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