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PABOYAS ITPOI'PAMMA

yueOHOro npeamera «buosiorus. Yriy0eHHbI yPOBEHb)»

st ooygaromuxest 10 —11 kiaccos



HOACHUTEJIBHASA 3AIIUCKA

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

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0iacTu «EcTtecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusmM OI'OC COO mnpodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOGEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C MPOQOpUEHTANUCH OOYYaIOMUXCd W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HaHHs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIE€JIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" nmaér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YpOBHE, OnpeessieT 00s3aTebHoe (MHHBAPHAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME TIO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0OBATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepuajia ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamve mno Ouosnorun
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3y4ye€HUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTo  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpuBaeTcs
HaIlpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 310pOBOM o00pa3e >XKHU3HH, Ha
BOCIUTAaHHE OEpEeKHOTO OTHOLIEHHS K OKpyXKawolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenmMera
«buonorusiy B peanmuszanuu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJIOB  y4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
00yYaromMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHEro 00IIero 00pa3zoBaHusl.

VYyuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciidpeHue U yriayOleHue 3HaHWWi OOYyYaroIIUXCS O KUBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B  By3aXx W OpraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpM aHHs COCTABISAET CUCTEMA
OMOJOTMYECKUX  3HAHWUW, TOJYYEHHBIX 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, OaxkTepusax, OpraHu3Me YesOoBeKa, OOMIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKu, XUMHH, reorpadru 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA TMOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us minaHeTel. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMU, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMH U CHUHTETUYECKON
OMONIOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mnpuszBaH  00eceuYUTb  OCBOEHHUE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPXKAHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yUEHBIX B pPEIICHUE BAKHEUIITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MTPOOIIEM.



Lenb u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W MpHOOpEeTeHHuEe YMEHH
UCIIONIb30BaTh TH 3HaHUs B ()OPMHUPOBAHMM MHTEpEca K OMpPENeIEHHON obiacTu
po(heCCHOHANTFHOW JESITEIFHOCTH, CBSI3aHHOW C OWONIOTHEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

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

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHHUH, MHOTOOOpa3MM M OCOOCHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLICeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pAa3BUTHUSA, TEHETUKH U
CEeJICKINH, OWOTEXHOIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
OKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucclenoBaHnii B Jabopatopur W B mpupone (HaOMoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBLHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIeH NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0pPOBBI0  OKPYXAIOIIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpHI
npo(UIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUS B MPUPOJE U
obecrnieueHns 0€30MacHOCTH COOCTBEHHOM KM3HEACSITENLHOCTH B UpE3BbIYaHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYAIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIME B OHOJIOTMH, pEHIaeMbIMU €10 NIpoOJieMaMu, METOIO0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIIeHUs] OMOJOTHUECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAaHHE y 00YyYarOIIMXCsl LIEHHOCTHOTO OTHOLIEHUS K KUBOM MPHUPOE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTYphl TMOBEACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXarolmux Jiojaer  (cobmoaeHus wMep NpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON XKHU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTYyaJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH Ha YTriayOJIeHHOM
YpOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKU €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTAa0OpPATOPHBIX 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 MPUPOHBIX YCIOBUM.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBBIC HAy4YHbIC€ HCCIICIOBAHUSI B
OHOJIOTHUH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOXHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCUCTEMHBIMN
(Ouoreonienotuueckuii), Omochepusiii. Ilpomeccrel, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CylIecTBOBaHUS
Marepun. Hayku, nu3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cuUcTeM. Metoapl Ouonorunyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynapTaroB. [IpUuMHBI UCKaXEHUsT PE3ylbTAaTOB »JKcnepuMmeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmunpr w cxembl: «OCHOBHBIE TpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metomb
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaOII0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpykTypHO-QyHKIMOHANbHAs eIWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmansHoe IeHTPUYrupoBaHuUe,
[ILIP)».

Tema 4. XumMmuueckasi Oprann3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonornueckue Gpynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJTUrocaxapuabl U MOJUCAXAPU/IBIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosornueckue ¢pynkuuu JIHK.
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®@). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

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

Huarpammebl:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XHMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHue MOJEKYI
yIieBooB», «CTpoeHre MOJIeKyn JnuaAoBy», «HyKIEMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlaGopaTopnas padora «O0HapyxeHuEe OEIKOB C TOMOIIBI0 KAYECTBEHHBIX
peakuuin.

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CrtpoeHue mpoKapuoTHIECKOM KieTku. KinetouHas cTeHka OakTepuii u apxen.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunas audQys3us), aKTUBHBINA (NEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomynmponuniaemocts MeMOpanbl. PabGora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMUTO3: MUHOLMTO3, (aroruros3. Dk3omuTo3. Kierounas
cteHka. CTpykTypa U QyHKIMH KJIETOYHON CTEHKU PacTeHH, rprOoB.

[Huronnasma. [{urozomns. [utockener. [IBuxxenune nurornaasmbl. OpraHou/ bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHAOIMJIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylspHBIA)  SHAOIUIA3MATHUYECKHUNA
petuxkynyMm. CekperopHast QpyHkius anmapata ['onbmku. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHJpUN W 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCUHTE3UPYIOMIMX  DYKApHOT.
X70pomniaacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUH.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWe U JBWKEHHWE JKTYTHKOB W pPECHUYEK. MUKpoTpyOOUKU
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
MPAaHcnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTnueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue miIa3MoiM3a M JEIIIa3MOJM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPO(HBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecredeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLHUM KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

ITlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dorocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbIl omocunmes y odaxmepui. Ceemocoouparoujue
nUSMEeHMbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poiab XJI0OpOomIacToB B Mpoliecce
¢dorocunTesa. CretoBas u TemMHOBast (aszpl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHUE pa3iuuHbIX (HaKTOPOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buzabl Oposkenus. IIpomykTel OpoxeHUS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[TonroroBuTenbHbIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TIIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumyimiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@OTOCUHTE3», «DHEpreTudecKuil oomen», «bruocunres
oenkay, «Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

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

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUMNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IIPOKApUOT 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. Perynsauus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounsie HOpMBbI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

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

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKmMypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHCcTpauuu

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

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN), CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunbel Muto3a. KapuoknHes u 1muToknHe3. buosiornueckoe 3HayeHue
MHUTO34.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUsL KIemKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

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

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

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



B3anmocCBA3p 4YacTEll MHOTOKJIETOYHOIO OpraHvm3Mma. TKaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

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

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHasi, HepBHas. OCOOCHHOCTH CTpoeHHs, (YHKUUH U
PacIoNOKEHUSI TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHuMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX PaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHumnosioctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe apixaHue. /[pixarenbHasi HOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKMBOTHBIX.
JpixarenbHass cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIMOHHbBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. @OuibTpanys,
CeKpelurs U 00paTHOE BCACHIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIAECIHUTENBHON cUcTeMaMU. Beiaenenue y



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

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

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnaiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts u perymsuusa y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuas cucrema u pednexropHas peryisuuss y KUBOTHbIX. HepBHas
cucTeMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduexkc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PACTEHHII»,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenumit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHue JNHUCTOBON MIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cucrtemMa», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD»,
«CTtpoeHue minaHapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBs», «HepBHas
cuctreMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHME: CBETOBOM MHUKPOCKON, MHUKPONpPENapaTbl OJHOKIECTOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHus Kpaxmania U 0eJKoB Moj AeicTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxxkenue. [lonoBbie KieTKU, Wiau rametsl. Meio3. Craauun
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro MecTo B JKU3HEHHOM LUKIIE
OpTaHHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONIUX. 3apOJbIIICBhIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka TUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJibTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYXKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSI, UX PACHpPOCTpaHEHUE B MpUpOJE. THUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnospl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u pasButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHui. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl pETyIsAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecnosioro
pa3sMHOXEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«PazmHoOkeHue runpel», «Meito3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsH OJHOJOJBHBIX U JBYJIOJBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MU10B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — HayKa 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Mennens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KomberioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®wmmuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE =~ METOABI ~ T€HETHKH: T'HOPUIOJIOTUYECKUN,  IUTOJOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

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

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

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TIE€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBbiii 3akon MenHnpenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKk0OH MeHJens — 3aKOH pacLIEIUICHUs NPU3HAKOB. LluTolornueckue OCHOBBI
MOHOTMOPHUIHOIO CKpEIMBaHus. | UI10Te3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHU.
Pacmiennenune npu3HakoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  Llurosornyeckue  OCHOBBI  JUTMOPUAHOIO
CKpELIMBaHU.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

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

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIN aiienu3M. B3auMoaencTBUe HEAUIEIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUMI KOHTPOJIb PA3BUTHUS PACTECHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnYecKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HacJIEICTBEHHONW NH(POPMALIMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpoil 3akoHBI Mennens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuuBaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «['eHeTuka mnonay,



«Kapuotun uenoseka», «Kapuotun gposzopunsi»y, «Kapuorunm mnTuub,
«MHOXECTBEHHBIN aJlJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

ObopynoBaHue: MoOJeNb A JEMOHCTpAallMM 3aKOHOB E€IMHO0Opa3us
THOpUJIOB TIEPBOTO TMOKOJEHUS W pAaclICIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUHUPOBAHHBIE MyTalMU. SaepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3meHunBocty (H.W. BaBunoB). BHesgepHass ©3MEHUMBOCTh U
HACJICICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buabsl u3meHunBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Merosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



OobopynoBaHue: *UBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX DPACTEHUH,
pucysku (dotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHUYNBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas IporpaMma MCCIENOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIEIICHHE TEHOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
O0one3Hu uyenoBeKa. bone3HM ¢ HaACIEACTBEHHOW MPEapacloilokKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a0o0yieBaHUN 4YesoBeka. MeauKo-reHeTHYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEJIOBEKa K
duznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIUMU W JOMECTUKALUU.
Yuyenue H. W. BaBwmioBa o IleHTpax MPOWCXOXKACHUS W MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IwITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NoOToMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMMYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TEHOMHOTO pPENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
bnu3kopoAcTBEHHOE — CKpemuBaHue, wWid  UHOpuAuHr.  HeponcrBenHoe
CKpeluuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Hcnosnab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Desonoyusy.

CoxpaHeHrEe U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd Jig  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. M. 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 PSOB B HACIEACTBEHHONM M3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas ruopuan3anusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTu4yeckas padora «lIpuBuBKa pacteHu».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHMOJOTHYECKUX
texHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

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



Kierounas unxeHepus. Meronpl KylbTypbl KJIETOK M TKAaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUECKH
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6norexnosoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JMAarHocTika. MeTaOoJOMHBIN aHalu3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHA €ro 310poBbs. VCHoJib30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3paboOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHWs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONMPUHTHUHra U ckadhoaauHTra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbyukunonupoanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKEeHepUs», «| eHHass HHXKEHEPUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIONMUOHHBIX MPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy11IME CHUITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHMU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHYecKOW Teopun H3Bomoruu (CTD). HeittpanbHas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosse, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnern, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opMupoBaHus
npUCHocOONeHnit y pacTeHuil W >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIECHUS MABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsiuust KaKk 3JeMEHTapHas eIMHHIA 3BOIOLNH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHneHue
reHooHa TOMYJSUMKM KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (HAKTOPHI (IBIKYIIME CUJIBI) ASBOMIONWU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass WU3MEHUMBOCTh. Jlpelid TreHoB — ciy4yailiHbIe
HEHAIpaBJCHHbIE W3MEHEHHs 4YacToT aiened B nonymsanusx. Oddexr
ocHoBatend. JIpgexm OymouLrouHo20 eopaviuika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyrayuax. Mwurpammu.  M3omsums  momyssuil:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoThuyecKas (pEnpoyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U 3BOJIOLHUSA COLHMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — npucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobsieHuil y opranu3mMoB: MOp(hOIOruuecKue,
¢uznonornueckue,  OumoxuMmMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHMUS AJITOTIATPUIECKOE (reorpaduueckoe),



CUMMATPUYECKOe  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIU3AIKS,
rubpuanzanus). JJIMTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3suTOB U UX
x03s51eB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHass H3MEHYUBOCTHY», «llomynsiuonHas
CTPYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiiue
CHJIBI 3BOJIIOLUNY», «IKOJOTHYECKasi M30JSALUS MOMYJISIUA CeBaHCKOU (hopemny,
«l'eorpaduueckass UM30ISAUS  JTUCTBEHHUIIBI CHUOUMPCKOM W JTUCTBEHHMUIIBI
naypckoin», «llonmyasiMOHHbIE BOJHBI YACIEHHOCTH XUIIIHUKOB U KePTB», «Cxema
NEHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBaycrpuanbablii MenaHu3M», «JKuBble Uckonaemelie», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka JKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crnocobsl BumooOpa3zoBanus», «I'eorpaduueckoe Bumo0Opa3oBaHUE
TPEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BHUAOB CHHHUIL,
«ITonumionael pacteHuit», «KamycTHo-peneuHblii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuM pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

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

Jlabopatopuass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11e1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroabsl HM3ydeHHMs MakKpoOl3BOIOUMHU. [lall€OHTOJIOrMYECKHE  METOAbI
u3ydeHus oHBomouud. llepexomusie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtonuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKHE U CPABHUTEIIBHO-MOP(OIOTHIESCKUE METOJBI U3yUCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyaumMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) BOMIOIUU. [Ipunyun cmenvl QyHKYUIL.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOT€HETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Punnodute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpeii KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble CcTaguy SMOPUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIMaH3e», «lJTaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUNY.

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

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasinanuanw, JI. I[Tactepa. [IpouncxoxxaeHue sKU3HU U aCTPOOHUOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeThuecKasi TunoTes3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYeCcKHe
octaTku. ['eoxpoHonorus u e€ w™eroabl. OTHOcHUTeNbHAas W aOCOTIOTHAs
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKajaa: 30HbI, 3Pbl, IEPUOJIbBI, STOXHU.



Hauanwsuble sTambl opranudeckon sBosmouuu. [losiBiieHMe W 3BOIOLHAS
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxknaeHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPACTEHUU W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIIeHHE IBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HBb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuid u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3KUCHI pouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

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

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 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'eoxpoHonorumyeckas  MKaiay,
«HauanpHble 3Tarbl OpraHUYecKkoi 3BOMOLUNY», «CXxema 00pa3oBaHUsI IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHUPOAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIeUHOMOTOCTHBIEY,
«IInockue 4epBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItnney, «Muekonurarommey», «Pa3Butne Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuuM pPacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMH
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydejla IMTHULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abuOreHHOro CUHTE3a OPraHuYeCKUX COSIMHEHUN B
HNEPBUYHOI aTmMocdepe».

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

IIpakTuyeckas padora «lI3ydyeHue o0cOOEHHOCTEHl CTPOECHHS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0TIOT0-ONOXUMHUIECKHE,
noBezeHuYeckue. OTIIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIbLHOU
CHCTEMBI.

JiBuokymire cuiibl (pakTophl) aHTpPOMOreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIUE MPEJIKH YeIOBEKOOOPA3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIOBEK yMEIblil, epBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NpAMOXOAAIIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YemoBek  relmenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu AQpuku.
[TaneoreneTrka v najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIM O0TOOp B MOMYJNSIMSIX
yenoBeka. MyTannoHHBIH mpouecc U noigumopdusm. [lonmynsiuoHHBIE BOJIHBI,
npeiid reroB, murpanus U «3GQeKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonpmme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajlO-HErpOMJHAsA  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YeloBEKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaloIIeW Cpembl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOPQOJIOTHIO U
(bu3MOIOTHIO YeTIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIIOLIMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX NOIyJsuui. buoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuid yenoBek» «Heanaepranbiby, « KpoMaHbOHIBDY,
«IIpenku uenoBeka», «ITalbl HIBOJIIOLUH YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUaIbHOU
KyJbTypbl TpPEIKOB YeJOBEKa, penpoiaykiuu (pororpapuu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢oTorpauy HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W dYepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKa WM KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTH4yeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pazBuTHe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBSI3b DKOJIOTUU C IPYTUMU HAYKAMM.



Metonpl sxonoruu. [lonesble HaOmoAeHHUS. DKCIEPUMEHTHI B SKOJOTHUU:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH CPebl: JTOKAIBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponaoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS dKoJoruueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUrHajlibHass poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue TeMmreparypbl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep >KaHuio0 BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOUIEHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs, BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU 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.
Kuznennsie POpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHbIE (HOPMBI >KHUBOTHBIX: THUAPOOHMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, adbpuueckue). 3HAYCHUE
OMOTHYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OMTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jsecay, «llenu
NUTaHUs», «XulHudecTBoy», «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanuszmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TEIJIOMIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJICKIIMU UBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHUM U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

DKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyssinqud. OueHKa YUCIEHHOCTU MOMYJISILHHY.
JlnHaMuKa momyJisiiuyd U €€ peryianvs. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaAMUKA NOMyJIssuu. KpuBble pocTa YUCIEHHOCTH MOMYJISLNH.
KpuBbie BbDKMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKkojorMYecKkod Huie Buaa. MectooOutanue. MHoOroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3mepbl 3KOJI0TMYECKOU
HuwM. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHUrpaluid KUBOTHBIX. buonormyeckue
VHBA3UHU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IUYHbIMU
opranuzmMammn», «Moaensb 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsi3u MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenmum u cetu. AOMOoTHUECKHE OJOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoTt BEEeCTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UCell, OMOMACChI 1 SHEPTHH.

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



[Tpupoanbie SKOCUCTEMBI. DKOocUcmeMbl 03€p U peK. DKocucmemvl Mopeli u
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpghekma u 6udos-30uhpukamopos (Kirouesvix
6U008) 8 yHKYUOHUposaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, IMOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSIX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOCUCTEME», «KpyroBOopoT BEIIECTB B 3IKOCUCTEMER,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuaa OMOMacChl», «IKOJIOTHMUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osioTay, «llepBuunas cykiueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «JKocucreMa o3epa», «ArpoueHos3», «KpyroBopoT BeHmIECTB M MOTOK
SHEPruu B arporeHosey», «[Ipumepsr ypboskocuctem.

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

IIpakTuyeckas padora «/3yuenue u onucanue ypO0O3KOCHUCTEMBDY.

JlaGopaTopnas paGora «/I3yueHue pa3zHOOOpa3usi MENIKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

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

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



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

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCcTEMBI. JlnHaMudyeckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Jeca, CTeH, CABAaHHBI,
NyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kirmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounochepHbIx QyHKIUH.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «lIIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHgy, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTMUECKHE KPU3UChI M MX TMpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyHIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMUIBI OXPaHbl MPUPOJIBI.
Kpacaesie xHuru. Oco0o oxpansemblie Tmnpupoanbie Ttepputopuu (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEYECTBA U TMPUPOJIBI.
PannonanbHoe  MpPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpazus 3emiu. OOmMEe 3aKOHOMEPHOCTH TJO0OANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcaoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OCHOBbI



sKopeaburumayuy dKocucmem U cnocooos 6OopvOvl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuvIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsiHeHre 1ouBb», «llapHukoBeIil  AddexkT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoOHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHHME O0YJarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCSA PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUs, Haluyue  HNPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIMOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHsSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAULIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, mpUposie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YyYaroOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlU, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JICATEILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH MPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

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

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOIIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuon, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK W KYJBTYpY,
MPOIIIOE M HACTOSIIEEe MHOTOHAIMOHAJIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTWMU, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHM C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

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

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



TFOTOBHOCTh K CAMOBBIP@XXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
coOCTBEHHOMY (PU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCTEACTBUM U HENMPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTPeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TpPy10BOI0 BOCIIMTAHMSI:

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

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

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TMOCIEACTBUN A
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKaIOIIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJAroNpUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HAJIMYUe Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHS, 3KOJIOTUYECKOM KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HaMpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B TO3HABATENIbHOM, KOMMYHHUKATHUBHOM M COLIMAJIBHOU
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HanpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOM MPAKTWKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBUS MKy JTIOABMH U IMO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOT'O MBINUICHUS, CO3JAaHUH IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpYXKaloIlleM MHpe KaK O €IMHCTBE HPUPOIbI, YeJIOBEKa U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXpaHEHHUs MPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHHsi HOBOTO YPOBHS Pa3BUTHUS MEAWULMHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJOrWi, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCTIONb30BAaHUIO TIPUPOJHBIX PECYPCOB W (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OHMOJOTMYECKHX 3HAHMM B LEJIX
HNOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
Ipy U3y4YeHUH OHOJIOTHY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
UMEIOIINXCS JAaHHBIX C LEJbIO MMOJy4YeHHs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
pelieHust Ipo6JieM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
HPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHMW IO OHOJOTHU B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYyUYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCINU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOolLiecc,
cucTeMa, Hay4dHbIM (haKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHWe,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHS B
MTO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromierocs OyayT chOpMUPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE YUECOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKABOW MPUPOJIBI;

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

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEYMA  pPa3HOTO  poOja, BBISIBJICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH 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 YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOKUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30OBaHUI0 M TPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

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

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HAaXOIUTh apryMEeHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXICHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

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

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

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

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UH(OpMaALUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApsAX U
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UPOBATH



WH()OPMAITHIO PA3TUYHBIX BUIOB B (hOPM TIPEACTABICHUS, KPUTUIECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndeckod uHOpMarMen: TPUMEHATh XUMHUYECKHE, (QU3NYeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHU BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIM JIUCKYCCHM MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN );

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JAEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh MWJAEH C TO3MLHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAaH pEIICHHs MNpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIDKEHHIO;



IPUHUMATh MOTHBbI M apPryMEHThl JPYrMX I[pU AaHAJIU3E pe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIu3e pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4EeOHOro mpeameTa
«buonorusiy Ha yrayOAEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecCIeueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss — Owosormvd. OHM  BKJIIOYAIOT:
cnenuduueckue g OMOJIOTMU HayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUHM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAK)KE B
peaNbHBIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJlacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MIPUPOAbl M  PEUIEHUH MpoOJEM  PaIMOHAIBLHOIO
MIPUPOIOTIOIB30BAHNS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraIme OUOJOTHYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llIneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT0oOOpa3usi M MPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTEHUN),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS], YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJICICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIHATIBL
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, H3MEpPEHUE,
HaAOJIOICHHE, SKCTICPUMEHT);



YMEHHE BBICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs  OpraHuzmMa  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HCKYCCTBEHHOTO 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 >TarnaMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

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

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

yMEHHUE peuaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU NPOIIECCaMU U SBJICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOT'HO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIUpys ILelb HCCIeIOBaHUS, aHAIW3UPOBATh IOJyYEHHBIC
pe3yJIbTAThI U IeTIaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, TMPOBOJMMON Ha 0a3e IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B
obysactTi  OMOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa W CO3JIaHHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp Oyaylieil mpodeccHoHambHOM
NEATETLHOCTH B 00JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIUIEHHOCTH, YITTyOJsSTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TIPpOodeccuu u
NpOAODKeHHE OHMOJIOTHUECKOTO O00pa3oBaHHMsA B  OpraHU3alldsAX  CPEIHETrO
po(eCCHOHATLHOTO U BHICIIETO O0Opa30BaHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOIO
PUPOIOTIONB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHuss W TMOHUMAaHHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPHUH
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMUIbl SHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIIEPUMEHT), CIOoco0aMu BBISBICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IPKOCUCTEM H Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI DBOJIIOIMY HAa TEHO(MOH]I TOMYJISIINH,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaNpaBICHUIA
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY HPOILECCAMH 3SBOJIOIHUH,
JIBWKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUIM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TIPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUs, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

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

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpencrBamu, GopMyaupys Iejlb HUCCIEIOBAaHMS, aHAIM3UPOBATH MOJYYCHHbBIC
PE3YNBTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4acTBOBAaTh B Y4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccrnoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBOM
MPOMBITIUICHHOCTH, YTJIyOJIATh TIO3HABATEILHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIEH  mpodeccuu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypenr
1 buoinorus kak Hayka 1 0 0
2 JKuBble cuCTEMBI U UX U3YYEHHE 2 0 0
3 buonorus knetku 2 0 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10 1 1
5 Crpoenuie u GyHKINU KIETKU 8 1 1
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 0 1
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpopmManus u 9 ! 0.5
peann3anus €€ B KJIETKE
JKU3HEeHHBIN UK KJIETKU 6 0 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1 1
10 Pa3sMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 0 1
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0 1
14 I'eneruka yenoseka 3 0 0.5
15 Cenexkuusi OpraHu3MoB 4 0 0
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4 0 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4 0 0
MpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6 0
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 1 1.5
3emuie
5 IIpoucxoxaeHue 4emoBeKka — aHTPOIIOreHES 10 1 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpy>Karolleu cpenou
Opranusmel U cpea 00uTaHus 1.5
OKoJ0rusl BUJ0B U MOMYJISILUMA 0 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 1 0.5
CUCTEMBI
10 Bbuocdepa — rmobanbHas skocucTeMa 0 0
11 YenoBek u OKpyKarolas cpena 0 0
12 PesepBHOE Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 7.5







IHOYPOYHOE INIVTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypora Bcero Konrpoabnpie  TMpakruieckue H3y4YeHus o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 buonorus kak KoMIUIeKCHast HayKa U Kak | 0
4acTh COBPEMEHHOT0 00I1IecTBa 03.09.2024
2 JKuBble cucTEMBI U X CBOWCTBA 1 0 04.09.2004
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 0 05.09.2004
4 HcTopust OTKPBITHS U U3YYE€HHUS KIIETKHU. | 0
Kierounas Teopus 10.09.2024
5 MeTto1bl MONEKYIISIPHOM Y KJIETOUYHOU 1 0
Ouooruu. 11.09.2024
6 XUMHYECKUHN COCTAB KIETKU 1 0 12.09.2004
7 MuHepanbHble BELIECTBA KIETKH, UX | 0
Ouosornueckas poib 17.09.2024
Opranuyeckue BeIecTBa KJIETKU — OeJIKU.
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
O€EJIKOB C IIOMOIIBI0 KaYECTBEHHBIX 18.09.2024
peaxuuii»
9 CgoiicTBa, Knaccupukanys u GyHKIUN 1 0
0enKkoB 19.09.2024
10 Opranudeckue BelecTBa KJIETKU — 1 0




YTJIEBOIBI

24.09.2024

OpFaHI/I‘IeCKI/Ie BCIIECCTBA KICTKU —

1 JIUIINIBI 0 25.09.2024
12 Hykneunossie kucnorsl. JIHK u PHK. 0 26.09.2004
13 Crpoenue u pynkuuu ATO. [pyrue 0
Hykneosuarpudocdarsr (HTD) 01.10.2024
CexBenupoanue JJHK. Metoasl
14 T€HOMUKH, TPAHCKPUIITOMUKH, 0 02.10.2024
MPOTEOMUKH
15 KoHnTtponbHast padora "XuMuueckuit 0
COCTaB KJIETKH" 03.10.2024
16 Tunel knetok. [IpokapuoTnyeckas KieTka 0 08.10.2024
17 CtpoeHune 2yKapuoTHUUECKOHN KIETKH. 0 09.10.2024
18 [ToBepXHOCTHBIN anmapaT KJIETKU 0 10.10.2024
19 OnHOMEMOpaHHBIE OPTaHOUIBI KIICTKH. 0 15.10.2024
[TosryaBTOHOMHBIE OPraHOUbI KJIETKU:
20 MHUTOXOH/IPHH, TUIACTH L. JIabopaTopHast 0.5
paborta «/ccnenoBaHue mia3Monn3a u ’ 16.10.2024
JIeTJIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)
21 HememOpaHHbBIe OpraHOHUIBI KJIETKH 0 17.10.2004
22 Crtpoenue u GyHKIHH sIpa 0

22.10.2024




23

CpaBHUTENNBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3ydyeHne cTpoeHus KJIIETOK pa3ImIHbIX
OpPTaHU3MOB»

0.5

23.10.2024

24

ACCUMUIISITINS ¥ TUCCUMILISALINS — JBE
CTOpOHBI MeTaboau3Ma. Turmbl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJasbl)»

24.10.2024

25

DepMEHTAaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOT0 MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacIeryieH s IepoKCHaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

05.11.2024

26

benku-akTHBaTOPHI U OCIKU-UHTHOUTOPHI

06.11.2024

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

07.11.2024

28

dotocunTes

12.11.2024

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHe Tpo1eccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

13.11.2024

30

AHa’poOHbBIE OpraHu3Mbl. Buabl
Opoxxenust. JlaboparopHas pabota
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
TIBIXQHUSD

14.11.2024




AdpoOHBIE OPraHU3MBI. DTaTIbI

31 0

SHEPTreTHYECKOro oOMeHa 19.11.2024

DHeprus MEeMOpPaHHOTO TPaIueHTa
32 HpOTOHOB.UCI/IHTGZ» AT®: pabora 0 20.11.2024

npoToHHOU AT®-cuHTa3bI
33 Peakiium MmatpudHOro cCMHTE3a 0 21.11.2004
14 TpaHCcKpUIIINUS — MAaTPUYHBIA CHHTE3 0

PHK 26.11.2024
35 Tpancnauus u e€ 3Tamnbl 0 27 11.2004
16 KonnpoBanue amuHOKUCIOT. Posb 0

pubocom B OnocuHTe3e Oenka 28.11.2024
17 Opranuzanus reHoMa y mpoKapuoT u 0

3YKapHOT 03.12.2024
38 KontponbHas padora "CtpoeHue KICTKH U 0

KJIETOYHBIA MeTabom3M" 04.12.2024
19 Bupycsl — BHekIIeTOUHBIE (DOPMBI KU3HU 0

1 00JTMTaTHBIC TTAPA3HTHI. 05.12.2024
40 BupycHslie 3a06051eBaHus YellOBeKa, 0

’KUBOTHBIX, PACTCHUI 10.12.2024
41 HanorexHOIOrHHA B OMOJIOTUH U MEIULIHHE 0 11.12.2004
42 JKU3HEeHHBIN UK KJIETKU 0 12.12.2004
4 M i HK

3 aTpU4HbIl cuHTE3 /| 0 17.12.2004

44 Xpomocomsl. Jlaboparoprast pabota 0.5




«3yyeHue XpoMOCOM Ha FOTOBBIX

18.12.2024

MUKpOTIpenaparax»
45 Jenenue KIE€TKU — MHUTO3 0 19.12.2004
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlabGopaTtopHnas pabora «Habmronenue
46 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa 24.12.2024
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsiuus KU3HEHHOTO IIMKJIA KJIETOK 0 75.12.2004
48 OpranusMm Kak euHOE LIEJ0e 0 26.12.2004
Txanu pacrenuii. JlabopatopHas pabora
49 . - 0.5
«M3yueHue TKkaHel pacTeHUID» 09.01.2025
TkaHU )KMBOTHBIX U YEJIOBEKA.
50 JlaGopaTopHas paborta «3ydeHue TKaHen 0.5 14.01.2005
KUBOTHBIX)
Opranel. CucTeMBI OPraHoOB.
1 JI .
5 aboparopnas pabota «/3ydeHne opraHoB 0.5 15.01.2025
[[BETKOBOT'O PaCTEHUS»
52 Ornopa Tena opraHu3MoB 0 16.01.2025
53 JIBr>kKeHrE OpraHUu3MOB 0 21.01.2025
54 [Iuranue opraHu3MoB 0 22012005
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 0
[InmeBapuTenbHas cucTeMa 4eaoBeKa 23.01.2025




56 JIpIxaHne opraHu3MoB 0 78.01.2025
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 0

YyeJoBeKa 29.01.2025
58 TpaHcnopT BEIIECTB Yy OpraHU3MOB 0 30.01.2025
59 KpoBeHocHas cuctema 1o3BOHOYHBIX 0

JKUBOTHBIX U YEJIOBEKa 04.02.2025
60 Boiaenenue y opranu3smMosB 0 05.02.2025
61 3anmTa y OpraHu3MoB 0 06.02.2025
62 NMMyHHast cucTeMa 4yenoBeka 0 11.02.2025
63 PazapaxuMoCTh U peryssimus y 0

OpraHU3MOB 12.02.2025

Kontposnbnast pabota "Ilpomeccs
64 0

JKU3HENIESITEIbHOCTH OPraHU3MOB" 13.02.2025
65 DopMBI Pa3MHOXKEHUS OPraHU3MOB 0 18.02.2025
66 [TonoBoe pazmHOX)eHUE 0 19.02.2025
o1 Meitos 0 20.02.2025

I'ametorenes. Obpa3oBaHue U pa3BUTHE

MOJIOBBIX KJIETOK. JIabopaTopHas paborta
68 0.5

«M3yueHne CTpOeHUS MOJIOBBIX KJIETOK HA 25.02.2025

TOTOBBIX MUKpOIIpenapaTax»




69

HNunuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

26.02.2025

70

3akyajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

27.02.2025

71

Poct u pazBuTHE KUBOTHBIX.
JlaGopaTtopHnasi pabota «BrlsBiieHHE
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

04.03.2025

72

PazmHoXeHUe U pa3BUTHE PACTCHUN.
JlaGopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKEHHUSI BHICIIUX PACTEHUI»

0.5

05.03.2025

73

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTUA
TCHCTUKHU KaK HAYKH

06.03.2025

74

OCHOBHBIE TTIOHATHS U CHMBOJBI TEHETHKH.

11.03.2025

75

3aKOHOMEPHOCTH Hacle10BaHUs
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas paborta
"N3yueHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpEeLIMBaHuA y Jpo30Quisr"

0.5

12.03.2025

76

[HuTonormyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

13.03.2025

77

AHanu3upymolIee CKPELUIUBAaHUE.
HenonHnoe nomuHnpoBanue

18.03.2025

78

JlurubpuHoe CKperuBaHue.
[IpakTuueckas padora «M3yuenue
Pe3yabTaTOB TUTHOPUIHOTO CKPEIINBAHUS
y IpO30(QHIIBDY

0.5

19.03.2025




HHTOJ’IOI‘H‘IGCKHG OCHOBBI I[I/IFI/I6pI/II[HOFO

79 0

CKpEIIMBaHUS 20.03.2025
80 CleruieHHOe HacIe1I0BaHKEe MPU3HAKOB 0 01.04.2025
81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 0 02.04.2005

2 r

8 €HEeTHKa I10J1a 0 03.04.2025

r
83 €HOTHII KaK IIeJIOCTHas cUcTeMa 0 08.04.2025
24 ['eneTruecKuii KOHTPOJIb PA3BUTHS 0

pacTeHui, KUBOTHBIX U YEJIOBEKA 09.04.2025
25 H3MeHunBOCTh NpHU3HAKOB. Buabl 0

M3MEHUYUBOCTHU 10.04.2025
86 MonudukarmonHas U3MEHIHBOCTh 0 15.04.2025

BapuanuonHslii psii 1 BapualioOHHAas

KkpuBas. JJaboparopHas pabota
27 «HccnenoBanmne 3aKOHOMEPHOCTEN 0.5

MOIU(DUKATTIOHHOW U3MEHUYNBOCTH. ’ 16.04.2025

[TocTpoenne BapuauMOHHOIO psija u

BapUALlMOHHON KPUBOI»
28 I'eHoTHIMUECKAsT U3BMEHUYUBOCTD. 0

KoMmOuHaTuBHAg H3MEHUYNBOCTE 17.04.2025
89 MyTanroHHas U3MEHYUBOCTb. 0 22 .04.2005
90 3aKOHOMEPHOCTH MYTAllMOHHOTO 0

npoiiecca. DNUTeHETHKA U SITUT€HOMHKA 23.04.2025




I'eneruka uenoBeka. [IpakTudeckas padbora

91 0.5
«CocraBiieHue U aHAJIN3 POJIOCTOBHOM 24.04.2025
92 Metoabl MEIUIIUHCKON T'eHETUKH 0 29.04.2025
93 KoHnTtponbHas pabota "OCHOBBI TeHETUKH 0 30.04.2005
OCHOBHBIE TIOHSITHS CEJICKIIUU.
94 JlabGopaTtopHas paborta «3ydeHue copToB 0.5
KYJbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX ' 06.05.2025
KUBOTHBIX)
MeToap! ceaeKIIMOHHON paboTHI.
JI {4 .
95 aboparopHas pa6£)Ta «3yueHne METO/I0B 0.5 07.05.2025
CEJIEKIINH PACTCHHI»
JlocTrKeHHs CeNIeKIIMU pacTeHUH 1
T
96 KUBOTHBIX paKTI/I‘-If:CKaSI pabora 0 08.05.2025
«IIpuBUBKa pacTeHUI»
CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
97 0
TEHETHYECKUX PECYPCOB 13.05.2025
buotexHonorus kak HayKa U OTpacib
98 npou3BojcTBa. [IpakTuueckas pabora 0.5 14.05.2025
«M3y4yeHne 00BEKTOB OMOTEXHOIOTHUI
99 OCHOBHbIE HAIIPABJICHUS] CAHTETUYECKOMN 0
OuoJIoruu 15.05.2025
100 X 0
POMOCOMHasI ¥ TeHHAsI UH)KEHEPUS 20.05.2025
101 KoHnTtposbHas padota "OCHOBBI CEJIEKITUN 0 21.05.2005
102 PesepsHbiil ypok. [loBTOpenue, 0




000011IeHNEe, CHCTEMATH3AIIAS 3HAHUI

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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11 KIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
Ne JlaTa
KonTpoan IpakTHyec uupposbie
n/ | Tema ypoka Bce H3Y4YeH
0 o HbIE KHe st o0pa3oBareinb
padoThbI padoThI 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
TEOpUHU 24
HBOJIOLIUU
OTanbl
3BOJIIOLIMOHHOTO
5 poteccd | 0 0 11.09.20
MUKPOIBOTIOIHS
24
u
MaKpOIBOITIOIHUS
[Tonynmsaums —
6 ~reMenTapHat 1 0 0 12.09.20
eAMHHIIA 24
HBOIIOLIUU
3aKoH
TEeHEeTHUYECKOT0
paBHOBecus JIx.
Xapau, B.
BaiinGepra.
7 JlaGopatopHas 1 0 0.5 17.09.20
pabora 24
«Bp1sBIEHUE

U3MCHUYUBOCTH Y
0co0el 0THOTO
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 —
HaIpaBJIAIOINN

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 pacTE€HHUI U
KUBOTHBIX)

0.5

01.10.20
24

14

[Tpumepsl
MPUCTIOCOOICHUI
y OPraHu3MOB:
MOpP(OTIOTHUECK
ue,
dbusnoNIoOrNUecKu
c,
OHMOXHMMUYECKHE,
MOBE/IEHYECKUE.
JlaGopaTopHas
paborta

0.5

02.10.20
24




«[Ipucnocobnen
1Sl OPraHU3MOB U
ux
OTHOCHUTEIbHAS
1eJecoo0pa3zHocC
THb»

15

Bun, ero
KPUTEPUU U
CTPYKTYpa.
JlaGopaTopHas
pabora
«CpaBHEHHE
BUJIOB 110
MOpP(OTIOTHUECK
OMY KPUTEPHUIO»

0.5

03.10.20
24

16

CrpykTrypa Buza

08.10.20
24

17

Bunoob6pazoBanu
€ KaK pe3yJsibTaT
MI/IKpOBBOJ'IIOI_[I/II/I

09.10.20
24

18

CBs13b
MHUKPOIBOJTIOITUN
n
SMHUIEMHOIOTHI

10.10.20
24

19

MaxkpoaBontonuus

ITaneonTONIOTHUE
CKH€ METOJIbI
W3y4YeHUs
3BOJJIHOIIUN

15.10.20
24

20

buoreorpaduuec
KHE€ METOJIBI
U3yYCHUS
IBOJTIOIUH

16.10.20
24

21

DOMOpurosoruiec
KHE
CpaBHUTEIBHO-
MOpdoToTHIECK
W€ METO/IBI
U3YYCHUS
3BOJIIOIINHN

17.10.20
24

22

MonekynspHo-




TCHETUYECKHE,
OMOXHMUYECKHE
u
MaTeMaTH4YeCKue
METO/IbI
U3YYCHUS
3BOJJIOIIUN

22.10.20
24

23

O0mue
3aKOHOMEPHOCTH
SBOJIIOLIN

23.10.20
24

24

KoHnTponbHas
pabora
"®aKkTopsI U
MIPOLIECCHI
3BOTIOIUA"

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'umnoresnr
3apOKICHUS
JKU3HU

12.11.20
24

29

Uctopus 3emin
Y METOJIbI €€
U3YYCHHUS.
JlaboparopHas
pabora
«3yuenue n
OIKCaHue
HCKOMaeMbIX
OCTaTKOB
JPEBHUX
OpPTaHU3MOBY

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 HBOJIIOLMU
pacTUTEIBLHOTO
Mupa.
[IpakTnueckas
pabota
«3yuenne
0coOeHHOCTEH
CTpOECHUS
pacteHui
pa3HbIX
OTZIETIOB»

0.5

20.11.20
24

33

OcCHOBHEBIE
3Tarbl YBOJIFOINN
JKHBOTHOTO MHpa

21.11.20
24

34

OBOJTIOIIHS
KUBOTHBIX.
[IpakTnueckas
paborta
«3yuenne
0COOCHHOCTEH
CTpOCHUS
MO3BOHOYHBIX
KUBOTHBIX)

0.5

26.11.20
24

35

PazButne xu3an
Ha 3eMJIe 110
3pam u
nepuoiam

27.11.20
24

36

MaccoBrie
BBIMUPaHUS —
9KOJIOTHYECKHE
KPU3HUCHI
MPOILJIOTO

28.11.20
24

37

CoBpeMEeHHBII
9KOJIOTHYSCKHI
KpHU3HC, €TO
0COOEHHOCTHU

03.12.20
24

38

CoBpeMeHHas




cucrema 04.12.20
OPraHU4YEeCcKOro 24
MPOILIOTO

KoHnTponbHas

pabora "Drarbl

39 0 05.12.20
Pa3BHUTHS KU3HU 24
Ha 3emie"
AHTpOI0JI0THS

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~ Wsyuemre 0.5 12.12.20
ocoOeHHOCTEH 4
CTPOCHUS
CKeneTa
YeJI0BeKa,
CBSI3aHHBIX C
MPSIMOXOKICHHE
M

g3 | ABmKynuIe cie 0 17.12.20
aHTpPOIOTeHe3a 24
CooTHolieHne
OMOJIOTHYECKUX

44 U COIIMAIBbHBIX 0 18.12.20
dakTopoB B 24
AHTPOIIOTEHE3e
OcHoOBHBIE

45 cTaguu 0 19.12.20
AHTPOIIOTeHE3a 24
ITaneorenernka

46 u 0 24.12.20
MMaJICOTeHOMHUKA 24




DBOTIONHAA

47 COBPEMEHHOTO 0 25.12.20
YyeJoBeKa 24
Yenoseueckue
pachl.

[IpakTnueckas

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

KonTponbHas

49 paborta 0 08.01.20
"AHTpomnorexes" 25
3apoxaeHue u

50 pa3BuTue 0 09.01.20
3KOJIOTUH 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
JKOJIOTUYECKU I
dakrop.

54 JlaboparopHas 0.5 16.01.20
pabora 25
«BrIsiBIICHUE
MIPUCTIOCOOICHUI
OpPraHU3MOB K
BIIMSTHUIO CBETa»

AOuoTudeckue
(baxTopsI.

55 Temnepatypa 0.5 21.01.20

Kak 25

IKOJIOTUYECKUHU




dakrop.
JlaGopaTopHas
paborta
«Brp1sBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BIIUSTHUIO
TEMIEPATYPhI»

56

AoluoTHueckue
(hakTopHI.
BnaxaocTs Kak
9KOJIOTUYSCKUH
dakrop.
JlaboparopHas
paborta
«AHAaTOMHYECKH
€ 0COOEHHOCTH
pacTteHui u3
pa3HBIX MECT
obuTaHus»

0.5

22.01.20
25

57

Cpenpl oouTanus
OpPTaHHU3MOB

23.01.20
25

58

buomgornueckue
PUTMBI

28.01.20
25

59

Kusaennrie

bopmbI
OpraHM3MOB

29.01.20
25

60

buornueckue
(baxTops

30.01.20
25

61

3HaueHHe
OMOTHYECKUX
B3auMOJICUCTBUHI
i
CYIIIECTBOBaHUS
OpraHu3MoB B
cpene oOuTaHus

04.02.20
25

62

DKOJIOTUUECKHE
XapaKTEePUCTUKU
HOHyJISII_II/II/I

05.02.20
25

63

OcCHOBHEBIE




MOKa3aTeln
TOITYJISIIIAH
YUCJICHHOCTb,
IJIOTHOCTb,
BO3pacTHAs U
1OJIOBAst

CTPYKTypa

06.02.20
25

64

OcHOBHBIE
MOKAa3aTeNIn

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

11.02.20
25

65

DKooruuecKas

CTPYKTYypa
MomyJiaanuu

12.02.20
25

66

Jnnamuka
MOMYJIAIAA U €€
perynsuus

13.02.20
25

67

Kpussie pocta
YHUCIIEHHOCTH
MOIYJISILIUH.
Kpusbie
BBI’)KMBAHUA

18.02.20
25

68

DKoJyioruyeckas
HUIIa BUJIA.
JlaGopaTopHas
pabora
«[Ipucnocobnen
Ui CEMAH
pacTeHui K
pacceIeHuIo»

0.5

19.02.20
25

69

Bun xak cucrema
MOIYJISIUNA

20.02.20
25

70

3aKOHOMEPHOCTH
MOBE/ICHUS U
MHUTpaLnil
JKUBOTHBIX

25.02.20
25

71

Coo0111ecTBO
OpPTaHW3MOB —

26.02.20




OmoIIeHO03 25
DKocucTemMa Kak

72 OTKpbITast 0 27.02.20
cucremMa 25
Kpyrosopot

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 C0001IeCTB — 0 11.03.20
CYKLIECCUH 25
[Tpupoansie
SKOCHUCTEMBI.

77 | OxocueTeM 0 12.03.20
03€p U PEK. 25
DKOCUCTEMBI
MOpEN U OKEaHOB
IIpuponHsie
3KOCHUCTEMBI.

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

79 0 18.03.20
SKOCHUCTEMBI 25
Ypboskocuctem
BI.

[IpakTnueckas

go  Padora 0.5 19.03.20
«M3yuenue u 25
ONHUCaHue
ypOOIKOCUCTEMBI
»
3aKOHOMEPHOCTH

81 dbopmupoBaHus 0 20.03.20
OCHOBHBIX 25




B3aUMOJIENCTBUN
OpraHu3MOB B

9KOCHCTEMaxX
KoHnTponbHas

82 pabota "OcHOBBI 01.04.20
sKoia0oTun" 25
buochepa —

23 oOmienyaHeTapHa 02.04.20
st 000JI0YKa

25
3eMim
Vuenue B. U.

84 Bepnanackoro o 03.04.20
ounochepe 25
3aKOHOMEPHOCTH

85 CYIIIECTBOBAHUS 08.04.20
ouocdepsl 25
Kpyrosopots!

g6  LoLcCIBH 09.04.20
OMOTCOXUMHUYCCK )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
BosgelictBue

90 YyeJloBeKa Ha 24.04.20
ouochepy 25
AHTpPONOTreHHOE

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

gp ~ Oxpama 29.04.20
TIPHPOJIBI )5

93 OCHOBHBIE
MIPUHIIAITBI 30.04.20




YCTOMYUBOIO
pa3BUTHA
YeJI0BEYECTBA U
IIPUPOIBI

25

94

KoHnTponbHas
pabora "Yuenue
o buocdepe"

06.05.20
25

95

O0o001menue o
TEME
«MHKpO3BOJIIOL]
us u e€
pe3yJIbTaThD)

07.05.20
25

96

O0o001menue o
TEME
«Maxkpo3BoIIOLIH
U eé
pe3yJIbTaThD)

08.05.20
25

97

O06o061IeHNE 10
TeMe
«IIpoucxoxnenun
€ ¥ pa3BUTHE
JKU3HH Ha
3emie»

13.05.20
25

98

O0o001menue o
TEME
«IIpoucxoxaeHu
€ 4eoBeKa —
AHTPOIIOTEHE3»

14.05.20
25

99

O06o061IeHNE 10
TeEME «DKOJIOTHSA
— HayKa o
B3aMMOOTHOIIIEH
HIX
OpPTaHU3MOBY

15.05.20
25

100

O06o061IeHNE 10
TeME
«Opranusmsl 1
cpena oOuTaHus»

20.05.20
25

101

O06o061IeHNE 10
TeEME «DKOJIOTHSA
BUJIOB U
TTOMYJISIIA

21.05.20
25




O060061mIeHne 1o
teme «buocdepa

102 1 0 22.05.20
— rodanpHas 75
JSKOCUCTEMA»

OBILIEE
KOJMYECTBO
YACOB IO 102 7

I[TPOI'PAMME







