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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit denepamumny,
dI'OC COO, Konnenuuu mpenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EctecTBeHHO-
HayuyHble mpenMeTs»y. CormacHo mnonoxkeHusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln oO0yJaronmxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
HeNMu U 3amadax u3ydeHuss ydeOHoro mpenmera «buomorus» Ha yrayOnéHHOM
YpPOBHE, OIpeneseT 00s3areabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYPUpPOBAaHME TIO pa3ieliaM ¢ TeMaM, paclpelelieHne Mo Kjaccawm,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3y4YEHUS y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPHUIIPEJIMETHBIX CBS3€H, JIOTUKM Yy4eOHOTO Mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTMM Ha YypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATPUBACTCS
HANPaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OHWOJOTHYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKamolled npupogHoi cpexne. B
nmporpaMme Mo OHMOJIOTHH Tak)Ke IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GOpMUPOBAaHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON  JIE€ATEIbHOCTH
OOy4JaromMxcsi MO OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOrO0 00pa3oBaHUS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBepiiaeT OuOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha



pacimmpeHre U yriayOneHue 3HaHWi OOYyYaroIIMXCs O KUBOM MpUpPOJie, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIHEAYIONIEMY MOJIYYSHHIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIAIHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMHH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, IBOJIIOIIMM OPraHUYECKOr0 MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTyaJu3UPYIOTCS 3HAHUS OOydYarolUXcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
0Oy4aronIMMUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHIUIIOB U MPABUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCMEKTax OMOJOTHYECKUX 3HAHUM. J{s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUSA
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS U1 MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

e OCBOEHHE O0YYaIOUIMMUCS CUCTEMBI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOpHSIX, KOHIETIHSIX, TUIOTe3ax, 3aKOHax,
3aKOHOMEPHOCTSIX U MPAaBHUJIAX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHHM, MHOTOO0Opa3wM W OCOOEHHOCTSIX
OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHU3M, HOMYJIALHNS, BUA, OUOT€OIEHO3,
ouocdepa); 0 BBLIAIOIINXCS OTKPBITHSX U COBPEMEHHBIX HCCIEAOBAHUAX B
OMoJI0THY;

e O3HAKOMJICHHE OOYYaIOIIMXCSI C METOJaMU TMO3HAHUS >KUBOW MPUPOJIBL:
UCCJIEIOBATEIbCKUMU METOJIaMH OMOJIOTMYECKUX HAYK (MOJEKYJISPHOH U
KJIETOYHOW OHMOJIOTUH, YMOPUOIOTUU M OUOJIOTHH Pa3BUTHSA, TCHETHKU U
CeJIEKIIMM, OMOTEXHOJIOTUH M CHUHTETHYECKOM OHOJIOTHH, MaJICOHTOJIOTHUH,
DKOJIOTUH); METOJAMHU CaMOCTOSITEIbHOTO TIPOBEACHHUS OHOIOTUYECKUX
UCCJIEeIOBaHU B J1abopatopuu U B mOpupone (HaboleHue, U3MepeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

e OBJIaJeHUE OOYYAIOIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOJUTh,
aHaJU3MpPOBaTh M HCIOJB30BaTh  OHOJIOTHYECKYH0  HMH(pOpPMAIHIO;
MOJIb30BaThCA ~ OMOJIOTMYECKOW  TEPMUHOJIOTHEH U CUMBOJIMKOM;
yCTaHAaBIMBAaTh CBA3b MEXKIYy pa3BUTHEM OHOJIOTMM M  COIMAIBHO-
SKOHOMUYECKUMHU U  JKOJIOTUYECKUMHU  NpoOlieMaMu  YelIOBEYECTBA;
OLICHMBATh IOCJIEJCTBUS CBOEH JEATEIbHOCTH IO OTHOIICHUIO K
OKpYXalollel NpUpPOIHON cpefe, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO
OKPYXAaIOIUX JI0fei; 000CHOBBIBATh U COONMIOAATH MEpbl MPOPUIAKTUKH
WHPEKIUOHHBIX  3a00JIeBaHM, TMpaBWia TOBEACHHUA B TMPUPOAE U
oOecrieyeHrss  O€30MACHOCTH  COOCTBEHHOM  JKU3HENECATENILHOCTH B
Ype3BbIYANHBIX CHUTyalMsIX MPUPOJAHOTO W TEXHOTCHHOIO XapakTepa,
XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIaCTH OMOJIOTHY;

e pa3BUTHE Y 00YYAIOIIMXCS UHTEIUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIPOIECCE 3HAKOMCTBA C BBINAIOIIMMUCS OTKPHITUSAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B~ OWOJIOTUH,  peIIaeMbIMH €0  mpoljemami,
METOI0JIOTHEH OMOJIOrMYECKOTO UCCIIEIOBaHMUS, MIPOBEICHHUS



OKCIIEPUMEHTAJILHBIX HWCCICAOBaHWM, peIIeHUusT OMOJIOTMYECKUX 3ajad,
MOJICTTUPOBAHUS OUOIIOTMYECKUX 0OBEKTOB U MIPOIECCOB;

e BOCIHTAaHHE Y 00YYAIOMINUXCS IECHHOCTHOTO OTHOIIEHUS K KUBOH MPUPOJIE B
HeJIOM M K OTIEIbHBIM €& 00beKTaM U SBJICHUSAM; (OpMUpPOBaAHUE
HKOJIOTUYECKOM, T€HETUYECKON TPaMOTHOCTH, O0IEl KYJIbTypbl TOBEACHUS
B IIPUPOJIE; MHTETPAIIN €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

e TmpuobOpeTeHHWe OOYYAOIIMMHUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
IPUPOOTIOIH30BaHUU (COOIIO/IEHNE MTPABUIT TOBEACHUS B IPUPOJIE, OXPAHbI
BUJIOB, IKOCUCTEM, Ouochephl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U
3I0POBbSl  OKPYXKaIOIIMX Jitojied  (coOmojieHust Mep  NpodUIaKTHKU
3a0oJjieBaHnii, oOecrnedyeHne  O€30IaCHOCTH  JKU3HEIACSITENLHOCTH B
YPE3BBIYAHBIX CHUTYAIUSAX TMPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HUCITOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUI U YMEHHI B TTOBCEHEBHOM
KU3HH,

e CO3JlaHME YCIOBMM I  OCO3HAHHOTO  BbIOOpa  OOyYaromUMuUCs
WHJMBUAYAIbHOW  00pa3oBaTebHOM  TPaeKTOPUHU,  CIIOCOOCTBYIOIIEH
nocieayomemMy npodecCHOHaTFHOMY CaMOOIIPENETICHUIO, B COOTBETCTBUH
C MHAUBUAYAJLHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HA MU3y4YeHHE OMOJIOTUHU Ha YTTyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 gaca (3 yaca B HeZIEIO).

Ot60p opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHenu@UKU ero CoJep KaHHs W HaNpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHMs B OpraHU3alUsaX CpPEIHETo
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHNWE JTA0OpPATOPHBIX M TpakTH4YecKkux pabot. Takxke ydactue
OOyYaroIMXCs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATEIHLCKUX PaboT,
TEeMaTHKa KOTOPBIX ONPEACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM W U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb W IE€JOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroniye >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IInaHupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€QuHULA >kuBoro. Vcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOJl MEUYEHBIX aTOMOB, AU(epeHInanbHOEe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHraIbHoe HEeHTPUGYTHUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, PEarcHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunast
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
O6mumii 1IaH CTPOeHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBA. Kitaccudukaus munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. [lpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, RPOMeoMUKU.

CrpykrypHas OuoJOTHs: OMOXMMHYECKHE U OMO(MU3UYSCKUE HCCIICIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. Moodenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti Ousain u
Opeanuyeckull cCunmes OUOMONEKYN U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubr u cxembl: «lleprogudeckas TaOaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOEHHE MOJICKYII
yriieBoaoB», «CTpoeHHe MOJEKyJl JUNuaoBy», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  padora  «lccienoBaHue — HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIA U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hutomna3ma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KieToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  JIYKApHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBI. /Jlunamuka s0epHOU 00010uKuU 6 Mmumose. AHoephblil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpanun

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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTKm», «CTpocHHe
JKUBOTHOW  KJETKW», «CTpoeHME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHune cCBOMCTB KJIECTOUHON MEMOpPAHBD.

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoiieccax. OJHepreTudeckoe ooOecnedeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dborocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwi
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CepoOaKTEpUH, BOJOPOAHbBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ononornyeckoro okucienus. {uknnueckue peakunu. OKUCIUTEIbHOE



bocopuupoBanue. Iuepeus memodpanHo2o epaouenma npomonos. Cunme3s
ATD: paboma npomonnou ATD-cunmaswl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlaboparopuass padora  «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineACcTBEHHON MHpopMaluu. I eneTnyeckuii
KOJZ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszalys reHomMa y
MPOKAPUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — Hexkierounbie (OpMbI )KU3HU U 00IMTaTHBIE mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHubie 3a0oneBanusi yenoBeka, kuBOTHBIX, pactenuii. CITN], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHYeckuit Kom», «BUpPyCh»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wutepdaza u MUTO3.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aHTUNAPAIIICIBLHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HayeHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAas TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «L{ugpposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu

Tabnuipel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocomy, «Pemukarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

Jlabopatopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APYrue NpOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
GyHKUMNA U pacloIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN WU
PACITOJIOKEHUS TKAHEN B OPraHaxX KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTpeHHHU ckeneT. CTpoeHHE u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >XMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue XMBOTHBIX. BHyTpuIlonocTtHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBaputenbHble xene3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIIUM JIETKUX y TTHI] U
MJIeKoUTaromux. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewEeCTB y JKUBOTHBIX. KpOBEHOCHas cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLHMOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisiuus.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIETUTENBHONW cUCcTEMaMu. Brienenue y
MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMyHUTET. Teopusi KIOHaNIbHO-celeKTUBHOro mmmyHutera (I1. DOpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe W perymsamus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
cCUCTEMA U €€ OTHENbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENBl TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembny, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucrteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumeynomonoctuele»y, «CxeMa  NUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue maHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema rymkwm», «HepBHas ~cucrema



npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE I JEMOHCTPALIMK MTOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEeN paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOMXEHHUA:  I[OYKOBAaHUE,  CIOPYISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIIETKH, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Tmporecca. Meio3 M ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX Ki1eTOK. CiepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHe W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. (CmocoOb
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21aeHbIX NPOOIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHUE 4YacTel pa3BUBAIOIIETOCsA 3apojbllia (SMOpPUOHANIbHAS HHIYKLHUS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.



Poct u pasButne xuBOTHBIX. [locTamOpuonaneHbiii mnepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTaguu MocTaIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BeretaTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
AWIEKIIETKH U crepmaro3onja», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3Burhe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXxa», <OKU3HEHHBIM UK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIECTOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. [ 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOIO
HacleqoBaHusl  Npu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacenoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [enoTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aJUIEIU3M. B3auMOIENCTBUE HEAUIEIbHBIX T'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
W3MEHEHUS HACJIEICTBEHHONW MH(OPMAITUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.



JleMoHCTpanun

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

Tabmumpst u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKoH
MeHnnens», «AHamM3UpyroUlee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Yy JIpo30duibl», «l'eHeThka TmoJsay,
«Kapuotun  4yenoBeka», «Kapuotun gpozoduiby, «Kapuotunm —nOTHLBDY,
«MHOXECTBEHHBIN allJIeInu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojeNlb JJId JEMOHCTpPAllid 3aKOHOB €IMHOO0Opasus
rUOpUJIOB TIEPBOTO TOKOJICHMSI M PACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JIEMOHCTpAllMM CIEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA y APO30(PUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTHU

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. BuUisl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoanGUKAIIMOHHON
M3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOnHaTuBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejesax OJTHOr0 BUA.

MyTanroHHas W3MEHYMBOCTb. BUIBI MyTainuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTauuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctr (H.M. BaBwiio). BHesnepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gakmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.



JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Buapl wu3MeHumBOoCcTHY, «MoaudukamoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas U3MEHYUBOCTD, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTammii».

ObopynoBaHue: *KUBbIE W TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTCHHIH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapuallMOHHOrO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtanuu y Jpo3oduibl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas OporpamMma HCCIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHUKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKUN. CoBpemeHHOE ONPENIECIICHHE TrE€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3HaYCHUE MEAULUHCKOW T€HETHKHA B MPEAOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oieBaHUl 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Ipy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel U cxembl: «KapuoTun uenoBekay, «MeToJbl U3y4eHUs] TeHETUKU
YesioBekay, «l eHeTHYeCcKue 3a00JICBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenne H. WM. BaBumoBa o IleHTpax mNpouCXOXAEHUS W MHOrooOpasus
KyJbTYpPHBIX pacTeHui. Ponp cenekuuu B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOW PadOoTHI.



Metonsl cenekunoHHONW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH/INBUTY JIbHBIM. DTarel KOMOWHAIIMOHHOM CCJICKIIUU. HUctrwiTanne
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKHU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm oprau3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJINTUJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIns.
brnuskoposcTBEeHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBeHHoe
CKpelllMBaHue, Win ayrOpuaunr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekund. Otaan€éHHas rudbpuauzanus. [Ipeononenune Oecroaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre ¥ U3y4YCHUE NeHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX  pOJAWYed ISl CO3/[aHusl  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOTNHBIX
8 YeJAX YIYUUEHUs CYWeCmEYIOWUX U CO30aHUs HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvlx uoetl U nepcneKmueHbX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIZIOB B HACJICACTBEHHOU HM3MEHUHUBOCTH,
«Metonpl cenexnumny, «OTnanéanas rudpuanzanusy», «MyTtareHesy.

JlabGopaTopHasi padora «/3ydeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHXKEHHUSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoiorus U CHHTeTHYECKasi OHOJIOTHSA

OOBEKTBI, HCHOJIb3yEMbIE B OHMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,



BUHOAenue. MukpoOuonornyeckuii cunte3. OOBEKTbl MHKPOOHMOJOTHUYECKHX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYyYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
smOpuorene3. Vcmnonab30BaHWE TarlIOWJOB B CEJIEKIMU pacTeHuild. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKuus
SAULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SJEP KIIETOK.
Texnonocuu  0300poéneHus, KVIbMUBUpOBanuss U MUKPOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W T€HHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JTMarHocTuka. MeTaOoJIOMHBI aHaIW3, TEHOICHTPUYCCKUM aHaau3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKM COCTOSIHMSL €ro 3J0poBbs. Mcmonb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3paOOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTHMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COueTaHWEM TEXHOJIOTHM TpEXMEpHOro OMOmpHHTHHTa U ckaddoiaaunHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHre MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepus».

JlabopaTtopHnasi padora «/3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHre MOJOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).



11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIONHOHHBIX MPEACTABJICHHH B
onoJioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOIMK BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBINA U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunTeTnyecko Teopun sBomonun (CTI). HelTpanbHas
Teopust dBomound. CoBpeMEHHas SBOJIOUMOHHAs  OuWojorud. 3HA4Y€HHE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpersr: Apucrtorens, K. JIuanen, K. b. Jlamapk, 3. K. Cenr-Unep, K.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUI y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[lopoapl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHasl €quHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl momyisiuil. M3menenue
reHooHJa TOMYJSUUMU KaK DJIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHsSI 4YacTOT ajuiejed B momyisnusx. Oddext
OCHOBartelsl. JDpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  momymsiuii:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMoIoTHYeCcKas (PErmpolyKTUBHAS).

EctrectBennblii oTO0Op — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIHMA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumepsl nmpucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  TOBeAeHUYeckue.  OTHOCUTENbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
cUMIATpUUeckoe  (PKOJIOTHYECKOE), «MTHOBEHHOE» (MonUIUION IU3aLIHS,
rubpuauzanus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHbBIX METOOB
coxpaHeHusi 6Mopa3zHO00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLUS Mapa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymume
CWJIbl ABOJIIOLUNY, «IKOJIOTMYEcKass M30JsUUs MONYJALIHA ceBaHCKOU (openny,
«l'eorpadmueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llonynsiiimoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopmMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnoco0reHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buasl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «Crnocobbl BumooOpazoBanus», «l'eorpadudeckoe BuI000pa3zoBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHHID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Uydesa NTUIl U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIY.

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.



JlaGopaTtopnas pabGora «CpaBHeHHE BHIOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoouMs U €€ pe3yabTarThbl

Metonel  W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTHMYECKME  METOIBI
uzydeHus: HBomoinuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpadudeckue Metonsl u3yudeHus sBomroiuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHIAEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKHE METOJbI HU3yUCHHUS
BOMIONMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMenTapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTUYECKME  METOJbI  M3yYEHUS  DIBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUll.
HeobpatumocTs sBomtonnu. AfanTuBHas paauainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIOLIHH.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpapuueckue 30HBI 3emiun», «Jlpei) KOHTUHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyaHUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMITaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NpPOUCXOXKICHUS >KU3HM Ha 3emiie. AOWoreHes u
naHcrepmusi. [loHayuHble IpeacTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IponcxoxaeHue >ku3Hu ¥ aCTPOOHOIOTHA.

OcCHOBHBIE JTallbl HEOPTaHU4ECKOU 3BOJIIOLIHAM. [Imanerapnas
(reonoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOUOTeHHBIH CHUHTE3



opraHu4eckux BemecTB u3 Heopranudeckux. Omeit C. Mumepa u I'. FOpu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. .
OmnapuHa, runoTe3a nepBuyHoro OynpoHa JIx. XonaeitHa, reHeTH4YecKas TUIoTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHUE TIPOTOKJIETKH.

HUctopust 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOcUTENbHass U aOCOMIOTHAs
IEOXPOHOJIOTHUS. 1'€0XpOHOJIIOTHYECKas! IKaJIA: 0HBL, 3PbI, IEPUOBI, SITOXH.

HavanbHble 3Tanbl OpraHu4eckod HBosronuu. IlosiBIeHME W 3BOJOLHSA
HEPBBIX KJIETOK. DBOJIOLHUSA MeTaboianu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJOr MEPBBIX Ha 3eMie COOOLIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl HBOJIONMUHU BBICIIMX pacTeHuil. OCHOBHbIE apoMop(o3bI
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BBI€ )XKUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONINX U
ntul. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OM,
nmajgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reoJiornyeckux npoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Fa30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BIMUpAHUSI — SKOJOTUYECKHUE KpU3HCHI mpouuioro. [Ipuunnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYNIbI OPTaHU3MOB.

JdeMoHCcTpauu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilacrep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbitTa @. Pequy, «Cxema onwita JI. [Tactepa mo
U3YYEHHUIO CaMO3apoxkAcHUs ku3HW», «Cxema ombita C. Mwmiepa, I'. Opw»,



«JTanpl  HEOPraHMYECKOW  3BomouuM»,  «['eoXpoHOoJormyeckas  MIKaJIay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLIUNY», «CxeMa 00pa30BaHUS 3YKAPUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOHM npupoAbl», «CTpoeHue BHUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pacteHusn», «OpraHbl IBETKOBBIX pacTeHMiI», «(CxeMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeitmuey, «KuiedHOMOIOCTHBIEY,
«IInockue 4EepBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe *KU3HU B ME3030MCKOM 3pe», «Pa3BuTne *Ku3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

ObopynoBaHue: repbapuu pacTEHU pa3IUYHBIX OTJENOB, KOJJICKIUU
HAaCEKOMBIX, BJIaKHbIEC MIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
WUTJIOKOKHMX, CKEJIETBl II03BOHOYHBIX JKMBOTHBIX, 4Yydela IITHLl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  gabopatopHas paGora «MogenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto aOMOreHHOTO CUHTE3a OPraHUYECKUX COSTUHEHU B
MIEPBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «/3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl u 3agaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHoBJIIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenbCTBA  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE N KOMILIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BuUTHE rOJOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxymire cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHotieHne OMONIOTMYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.



OCHOBHBIE CTaJUM aHTPOIIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O00E3bSHbBI
(TPOKOHCYIIBI) U paHHHUE MOHTHU/IBI — OOIIHE MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
JoJel. ABCTPAJONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMenblil, IepBbIe
W3TOTOBJICHUS OPYAUN Tpyaa. YenoBEeK NPAMOXOASAIINN U MEPBBIM BBIXOJ JIOAECH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii  —  0oOmMMA  MpeoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEW XOJIOAHOTO KiauMmara. YenoBeKk pa3yMHBIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamu AQpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

OBOJIOIUS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISALMSIX
yenoBeka. MyTanMoHHBIM Tpouiecc W noauMopdusM. [lomynsioHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «3(PpQPexT ocHoBaTeNsD» B MOIYJSIHUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckue pacel. IloHdatne o pace. bosbimme pacel: eBporneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu pacceiieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcrBO  dyenmoBeuecknx — pac.  HayuHas  HECOCTOSTENBHOCTH  pacU3Ma.
[Tpucnoco0aeHHOCTh 4YeNOoBeKa K pa3HbIM YCIOBUSIM OKpYXarollel Ccpesbl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJOTHIO YETOBEKA.

MexaucuuruinHapHple  MeToAsl B ¢u3nuecko  (OMOJOrMyYecKon)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs  aHTPONOJIOTMS W MAJIEOAHTPOIIOJIOTUS
YeJIOBEUECKUX NOIMYJsUui. bruoconnanbHble HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOTOJIOTHIY, «[ 0JIOBHOK MO3T YEIIOBEKay,
«YenoBexkooOpa3Hbie 00€3bAHb, «CKeNeT uegoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBU3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «YemnoBek  ymenwli», «YenoBek
NPAMOXOISIININY, «/leHncoBckuil yenosek» «Heanaepransiupn», «KpoMaHbOHIBD,
«IIpenku yenoBeka», « ITarbl IBOJIIOLUHU YETOBEKA», «Packl yenoBeka.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OHUOJEHCKUMH CIO)KETAMHM TPOUCXOXKICHHS UEIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJET YeJI0BEKa, MOJIEIb
yepena 4YeloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJIOBEKA W KUCTHU
LIMMITaH3€, MOJENM TOPCA MPEAKOB YEJIOBEKa.



JlaGopaTtopnass pabora «lI3yueHue ocoOEHHOCTEW CTPOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEI0OBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pazBuTHe 3Kojoruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
OpUpOAHBIE U JlabopaTopHble. MoJEIMpoBaHUEe B OSKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHWM JUIA  YEJIOBEKA. ODKOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3EH 4YeloBe4YeCcTBAa C NpUponor. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTHYECKON I'PAMOTHOCTH HACEIECHUSI.

JleMoHCTpanumn

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3mensl dkoaorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIECIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Konormdeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYMIIBI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHaiabHasi pojb CBeETa.
DOTONEPUOIU3M.

Temmneparypa kak oskonorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosiormdeckuii ¢akrtop. IlpucrocobieHuss pacTteHul K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAS,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue



O0COOCHHOCTH cpei oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpejiax.

buonornyeckue putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHsTHE 0 JKHM3HEHHOH (Qopme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJii CYLIECTBOBAaHUS OpPraHU3MOB B Cpele
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «IOkonorudyeckue @akrtopb», «CBETOBOM CIIEKTpY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DU3MOJIOrMYECKUE aJanTalun
KUBOTHBIX», «Cpenpl O0OWTaHWS OpPraHU3MOB», «bHOJIOTrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
MUTaHUS), «XUIHYecTBOY, «Ilapasutusm», «KoHkypenmus», «CuMOH03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE pacTEHUs, repOapuy U KOJUIEKLUN TEeTUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHui, OTHOCSUIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJJICKIIMH >KUBOTHBIX, OOUTAIOIIMX B PAa3HbIX Cpelax,
repbapuu M KOJUIGKIMU PACTEHUH M JKMBOTHBIX, OOJAJAIOMIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HH, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIUU
’KUBOTHBIX, YYACTBYIOLIUX B PA3JIMUYHBIX OMOTHUECKUX B3aUMOJCHCTBUSAX.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».



JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHHA U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dkoy10rus BUAOB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpPUCTHKUA  TMOIYJISLHH. [Mommynsimusa ~ kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TOKa3aTeaud NOMYJSUHUUA: YHUCIEHHOCTb, IJIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

DKoJiornyeckas CTpykrypa nomyisiuud. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlunaMuKa momyssiuu U €€ peryisinus. bUoTHYecKui NMOTeHLHMANl MOMYJISLHUU.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YUCIEHHOCTH MOIYJISIIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTEruu BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonOrMueckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huiy. [ToTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpPaTErnuu. JKOJOTUYECKNE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJIHBIX BUJIOB.

JemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonyjsauuu», «Bo3pacTHble  mupamMuibl
nonyysiiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opraHuzMamn», «Mojeinb 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IlpucnocoOneHuss ceMssH pacTeHUH K
pacCceeHuION.

Tema 9. Jxosorust coodmecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3MaMH B OUOLIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkuMOHAIBHBIE
OJIOKM OpraHM3MOB B DKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue mnenu u cetu. AOWOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B SKOCUCTEME.



OcHOBHbIE  TOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMUIBI YCel, ONOMACChI 1 SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOIeHHbIE BO3JICHCTBUS Ha
cykneccuu. KimmmakcHoe cooOrectBo. bropaznoo0Opasue u MmotHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznnuuns
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMaMHU.

VYpb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpPOJACKON ¢ayHbl. buonorumyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OpraHU3MOB B
skocuctemax. Ponv kackadnoeo 3¢hghexma u 6udo8-30ughukamopos (Kirouesvix
6u008) 6 ynxkyuonuposanuu sxocucmem. llepeHOC SHEPIUA U BEUIECTB MEXKAY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUN U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICUCTBUH.

Mexanuzmol 8030eticmeus 3aepA3HeHU pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMEUS.
MeTton0510rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCHCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOrO jeca», «OyHKIIMOHATIbHbIC
IpyNIbl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BemiecTB B 3KOCHUCTEME,
«Ilenu nutanus (macTOUIHAs, AETPUTHAS )Y, « DKOJIOTHUYECKAs MTUPAMUIA YHCEID,
«JKkonoruyeckas nupamua OUOMACCh), «IKOJIOTHUECKass MUpaMuia SHEPTUN»,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxkapa», «9KocHUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEPruM B arpoueHosey, «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOdapuu KyJabTYpPHBIX U JTUKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO03KOCUCTEMBD.

JlaGopaTopnas paGora «l3yuenue pa3zHOOOpa3usi MENIKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).



IKCKypcHus «DKCKypCUsi B TUIIUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
SJIBHUK, Ha CYXOJIOJbHBIA WU TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypcusi «IDKCKYpCUsl B arpo’KoCHUCTeMy (HA MOJe WA B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemmanerapHas o00ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CylIecTBOBaJa KMU3Hb. PazButue mpeacraBienui o ouochepe B Tpyaax J. 3iocca.
VYuenue B. . Bepnaackoro o 6nocdepe. Obaactu 6uocdeps! u e€ coctan. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100anbHOU 3KOCUCTEMBI. JlMHaMudeckoe paBHoBecue B Ouochepe. KpyroopoTsl
BEILECTB U OMOT€OXMMHUYECKUE HUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTG sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Onochepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IITUPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KimmMar, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsl: B. W. Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpupoie»,
«KpyroBopoT yriepona B mpupomae», «KpyroBopor kucmopoma B mpupome»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBanue: repdbapun pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UCHI W UX NpuuuHbl. Bo3aelicTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYyIMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUITBI OXPaHbI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue casibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U TMPUPOJIBI.
PanronanpHO€  MPUPOJOTONB30BAaHUE W COXPAHEHHE  OHMOJIOTHYECKOTO



pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHUUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIIEICTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOT'CHHBIX
npouieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonuvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUAMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JlemoHcTpanuu

Tabmuupl W cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arps3HEHHUE
ruapocheps, «3arps3HeHne 1ouBbl», «llapHukoBbld 3PdekT», «Ocodo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUNY», «MOAEIIN yIPABISIEMOTO MUPA».
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN MO3MUIMU JMUYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKU O0YYAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUIATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTe BBIXOAA U3 II100aJbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B IEJSIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh TIOJydaeMble 3HAHUS JIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOyYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (PaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUUH OOYyYalolUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPHU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBILIJICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PacCMaTPHUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCJIOBHUSX  PEaJBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETAlHH, MNPeoOpa3OoBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJyYEHHbIE B XOJE pEIICHHUS 3aJadd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpETaTh OIBIT WCIOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHdopmauu (cxembl, rpadUuKy, TUarpaMMbl, TaOIHIIbI, PUCYHKU
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaH/bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKE€HHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh MPHUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJEpPXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecleuYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaybHBIX KU3HEHHBIX cuUTyarusix. [IpenMeTrHbie pe3ynbTaThl MPEACTABICHBI 10
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

e CchOpPMUPOBAHHOCTh 3HAHUM O MECT€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAyK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, B MIO3HAHUH 3aKOHOB MPHUPOJIBI U PEIICHUH MPOOJIEM PaIlMOHATIHLHOTO
MPUPOJIONIOIB30BAHUS, O BKJAJE POCCUMCKUX M 3apyOEKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTUH;

e BIIAJICHUE CHUCTEMONl OMOJOTMYECKUX 3HAHHMM, KOTOpas BKJIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TIOHITHS (KH3HB, KIIETKa,
OpraHu3M, MeTaboJn3M, rOMEOCTa3s, caMoperyJsius,
CaMOBOCIIPOU3BEJICHNE, HACJIEICTBEHHOCTh, W3MEHUYHUBOCTh, POCT W
pa3BuTHe), Ouonoruyeckue Teopuu (kinerouyHas teopus T. IlIBanna, M.
Inennena, P. BupxoBa, XpomMoCOMHass TeopHsi HACIEICTBEHHOCTH T.
Moprana), yuenus (H. M. BaBwioBa — 0 1eHTpax MHOTOoOpazusi u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUI ), 3aKOHBI (€AMHOOOpa3uUsi TOTOMKOB
MEePBOr0 TIOKOJICHUS, PpACHICIUICHUs, YHCTOTHl TaMeT, HE3aBUCHUMOIO
HacienoBanust . MeHzensi, roMOJIOTMUECKUX PSAIOB B HACIEICTBEHHOMN
n3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

e BJQJCHUE OCHOBHBIMM METOJAaMU HAyYHOTO MO3HAHUSA, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX HMCCIEIOBAHUAX >KUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHUE,
HaOJII0/IeHHE, DKCIIEPUMEHT);



YMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB U
CUCTEM  OpraHOB  pacTEHUM, IKUBOTHBIX, YEJIOBEKAa, IPOIIECCOB
KU3HENIEATEIbHOCTH, MPOTEKAIOIIUX B OpraHU3MaxX PAcTeHHM, KUBOTHBIX U
YEeJIOBEKa, OMOJIOTMUECKHX TIPOIECCOB: OOMEHa BEmecTB (METadOIU3M),
NpEeBpaIICHUs] SHEPTuu, OpOoKEeHUs, aBTOTPO(YHOTO H TeTEPOTPOPHOTrO
TUMIOB TUTaHusA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, MeHo3a,
rameToreHesa, AMOpHOreHe3a, OCTAIMOPHUOHAIBHOTO pa3BUTHS,
Pa3MHOXXEHHUS, WHIUBUAYAJIbHOIO pa3BUTHs oOpraHusmMa (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HICKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIUBATh B3aWMOCBS3M MEXKIYy OPraHOMJIAMHU KIETKH U HUX
GYHKUIUSIME, CTPOGHUEM KJIETOK Pa3HbIX TKaHEW U MX (PYHKIUSMU, MEXKIY
OopraHaMu U CUCTEMaMU OPTraHOB y PAaCTEHUM, KUBOTHBIX W YEJIIOBEKA U UX
(GYHKIIUSAMEU, MEXIY CHCTEMaMHU OPTaHOB U UX (YHKIMSIMH, MEXIY dTallaMu
oOMEeHa BEIIECTB, JTalaMd KJIETOYHOTO IMKIAa W KU3HEHHBIX IIMKIIOB
OpPraHM3MOB, JTalmaMd AMOPHUOHATBLHOTO  Pa3BUTHUS, TEHOTUIIOM U
dbenotunom, peHoTUIOM U hakTOpamMu Cpeibl OOUTaHUS;

YMEHUE BBISBIATH OTIIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYHUCIIE
pacTeHMIA, )KUBOTHBIX U Y€JIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIUKY JUIS JI0Ka3aTelbCTBAa POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHHME peuiarb  OWOJIOTMYECKHWE  3a/layd, BBIABIATH  NPUYMHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY MCCIEAYEMbIMH OMOIOTHUYECKUMHU MPOIIECCaMU
U SIBJICHUSMH, J€NaTh BBIBOABI M TMPOTHO3BI HA OCHOBAHHUH IMOJYYEHHBIX
pe3ybTaToB;

YMEHUE BBITIOJIHATH JIA0OPATOpPHBIE W TPAKTUYECKHUE PaOOTHI, COOIIOIAThH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPITh MX OKCICPUMEHTATLHBIMH
cpencTBamu,  GOpMyIUMpys  Ieib  HCCIEAOBAHUSA,  AHAIU3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI U JICNIaTh BHIBOIBL;

YMEHHUE y4acTBOBATh B Y4EOHO-HCCIIEOBATEIbCKOW paboTe Mo OMOJoTHH,
DKOJIOTUY W MEAMIIMHE, IPOBOAUMON Ha 0a3e IMIKOJIBHBIX HayYHBIX OOIIECTB,
U NyOJUYHO MPEACTABIATH MOJYyYEHHBIE pE3yJbTaThl Ha YYEHUUYECKUX
KOH(EpEeHILINSX;

YMEHHE OIICHHBATh JTHUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
oOnactd OHOJOTMM Y MEAMIMHBI (KIOHHUPOBAaHUE, HCKYCCTBEHHOE



OIUIOJOTBOPEHUE, HANPABICHHOE W3MEHEHHE TI€HOMAa U CO3/IaHHE
TPAHCT€HHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBISATH OCO3HAHHBINA BBIOOp Oyayuied mpodeccuoHaabHON
NEeATEeIbHOCTH B 0o0jacT  OWOJIOTMHM, MEIUIIMHBI, OMOTEXHOJOTUH,
BETECpUHAPHUH, CEJIBCKOTO  XO34MCTBA, MHIIEBOM  MPOMBIIUICHHOCTH,
yIayOnsaTh TO3HABATENbHBIN WHTEpEC, HAmNpaBlICHHBIH Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIICH Mpodeccuu H MPOJOJDKEHHE OHOJIOTHYECKOTO
o0pa3oBaHUsI B OpPTaHMU3AIUSAX CPEAHETrO0 MPOQPECCHOHAIBHOIO M BBICIIETO
oOpa3oBaHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11

KJjlacce JOJIDKHbI OTpaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ U pPOJIM OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUPA, B MMO3HAHUM 3aKOHOB MPUPOJBI U PEIICHUU YKOJIOTHYECKUX
npoOJeM YeIOBEYECTBA, a TAKXKE B PELICHHWU BOIPOCOB PALMOHAIBLHOTO
IPUPOIOTIONB30BaHUsl, U B (OPMHUPOBAHUU IEHHOCTHOTO OTHOINEHHUS K
npupoze, OOILIECTBY, YEIOBEKY, O BKIAJIE€ POCCUUCKHX M 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHME BJAJE€Th CUCTEMON OWOJIOTMYECKUX 3HAHUU, KOTOpas BKIIIOYACT
OIpeeNeHNs] U MTOHUMAaHUE CYIHOCTH OCHOBOMOJIArarolnuX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BUA, 3KOocucTeMa, Ouocdepa), Ouonormueckue
Teopuu (9BoMoIMOHHAs Teopuss Y. JlapBuHa, CHHTETHYECKash TEOpHs
sBomoruu), ydeHuss (A. H. CepeprmoBa — 0 TyTsIX M HampaBlICHUSX
somonnu, B.M. Bepnaackoro — o Owocdepe), 3aKOHBI (F€HETHYECKOTO
paBHoBecust Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M.
bapa), mpaBuna (munumyma [O. JIubuxa, 3KOJIOTHYECKOW MHUPaAMUIBI
sHEeprum), runotessl (runotesa «mupa PHK» V. 'unbepra);

YyMEHUE  BJQJ€Th OCHOBHBIMHM  METOJaMW  HAyYHOTO  TO3HAHUA,
UCTIONb3YEMBbIMA B OHMOJOTHYECKHX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB H
PKOCUCTEM  (OMHUCaHHWE, HW3MEpeHue, HaONIoJeHHe,  JIKCIIEPUMEHT),
crioco0aMu BBISIBJICHHSI U OTICHKH aHTPOTIOT€HHBIX U3MEHEHUH B TIPUPO/IE;
YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHAOB, OHOIr€OLIEHO30B,
KOcHCTeM U Oumocdepsl,  CTAaOMIM3HMPYIOIIETO,  JBUXKYLIETO U
pa3phIBAIOILIETO  E€CTECTBEHHOTO  0TOOpa, aJIONaTpUYECKOro |
CUMIIATPUUECKOT0 BUIA000pAa30BaHUsl, BIUSHUS JBUKYIIUX CHUJ BOJIOLMH
HAa TEeHO(OH] TMOMYJSALUH, NPUCHOCOOIEHHOCTH OPraHU3MOB K Cpene
oOuTaHMsl, YEPEJOBAHMSI HAIIPABJICHUN HBOJIIOLIUU, KPYTOBOPOTA BEILIECTB U
MOTOKA 3HEPTUH B IKOCUCTEMAX;



YMEHHE YCTaHABJIMBATH B3aUMOCBI3M MEXAY MPOLECCAMH 3BOJIIOIHH,
IBMKYIIUMH ~ CHJIAMH  QHTPOTNOreHe3a, KOMIIOHEHTaMH  Pa3IUYHbIX
HKOCHCTEM U TPUCTIOCOOJICHUSMU K HUM OPTaHU3MOB;

YMEHHME  BBIABIATH  OTJIMYUTENIbHBIE  TPU3HAKU  JKUBBIX  CHUCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cCpele oOuTaHus, aOMOTHYECKUX U
OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3€H OpraHM3MOB B
COOOIIeCTBaX, AaHTPOTNOTEHHBIX WM3MEHEHWH B JKOCHUCTEMax CBOCH
MECTHOCTH;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUIS JI0Ka3aTeJbCTBAa POJCTBA OPraHU3MOB
pPa3HBIX CHCTEMAaTHYECKHX TPYII, B3aMMOCBA3M OPTaHU3MOB M CPEIbI
OoOuTaHMsI, €IUHCTBA YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAHCHUS
MHOrooOpa3usi BHUJOB U DJKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHHUSA
IPUPOJIbI U YEIIOBEUECTBA,

YMEHHE pemiatb OWOJIOTMYECKHWE  3a/ladd, BBIABIATH  NPUIMHHO-
CIIEJICTBEHHBIE CBSI3U MEXKAY MCCIEAYEMBIMA OMOJIOTHYECKUMU TPOIIECCaMU
U SIBJICHUSMHM, J€NaTh BBIBOABI M TPOTHO3BI HA OCHOBAaHHUH IMOJYYECHHBIX
PE3yJIbTaTOB;

yYMEHUE BBIMOJHATh J1a0OpaTOpPHBIE W TPAaKTUYECKUe PabOThI, COOJIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPSITh HMX OSKCIEPUMEHTAIBHBIMU
cpeactBamu,  GopMylnupys  IeJib  HCCIEJOBAaHUSA,  AHAJIU3UPOBATH
NOJTy4YEHHBIE PE3yJIbTAThl U 1€J1aTh BHIBOJBL;

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIEI0BATEIBLCKON padoTe 1Mo OHOJIOTHH,
HKOJIOTUU Y MEAMIINHE, TPOBOAUMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB,
U MyOJIMYHO TPENCTaBIATh TONMYYCHHBIE PEe3ylbTaThl HA YUYEHUYECKUX
KOH(DepeHIusX;

YMEHHE OLIEHUBAaTh THUIOTE3bl U TEOPUU O TMPOUCXOXKICHUU KHU3HHU,
YelloOBeKa M YEeJIOBEYECKMX pac, O MPHUYMHAX, MOCIEACTBHIX M CIIOCO0aX
NpeIoTBpalleHus T100anbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBISATh OCO3HAHHBIA BBHIOOp Oyayliell MmpodeccuoHalIbHON
JESTEIbBHOCTH B 00JacTH OMOJIOTMM, 3KOJOTHH, HPUPOIONOIb30BaHMUS,
MEAMIMHBI, OHOTEXHOJOIMH, TICUXOJIOTUH, BETEpUHAPUHU, CEIBCKOTO
XO035MCTBA, MHILEBOM MPOMBIIIJIEHHOCTH, YIUIYOJSITh TO3HaBaTEJIbHbBIN
UHTEPEC, HAINpPaBJICHHbII Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccuu u MpoJoHKEHUE OMOIOTHYECKOT0 00pa30BaHUs B OpraHU3AIHIX
cpenHero npoeCCHOHAIBHOTO U BBICIIIETO O0Opa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Beero Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpaMmblI o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypest
1 buonorus kak Hayka 1 https://m.edsoo.ru
2 JKuBbIE CHCTEMBI U UX U3y4YEHUE https://m.edsoo.ru
3 buonorus knetku 0.5 https://m.edsoo.ru
4 XHUMHYECKasi OpraHu3anys KIETKH 10 https://m.edsoo.ru
5 Ctpoenue u GyHKIMH KIETKH 8 https://m.edsoo.ru
6 KOH661\§I; BELIECTB U MIPEBPALLEHUE SHEPTUU B 9 1 https://m.edsoo.ru
7 HacneHCTBeHIfaﬂ HHbopMaLs i 9 0.5 https://m.edsoo.ru
peanuzanus e€ B KJIETKe
JKU3HEHHBIN UK KIETKU 6 1 https://m.edsoo.ru
Crpoenue u GyHKIIMA OPTaHU3MOB 17 15 https://m.edsoo.ru
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru
i [ oo
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 https://m.edsoo.ru
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 https://m.edsoo.ru
14 I'eneTuka yenoseka 3 0.5 https://m.edsoo.ru
15 Cenekiusi OpraHu3MOB 4 1 https://m.edsoo.ru
16 brorexHonorus u cHHTETHYECKast OMOJIOTHS 4 https://m.edsoo.ru
17 I'onoBas mposepouHast pabota 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne n/m Konrpoubusie IIpakTuueckue p
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcsl

3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX

1 POFA up H 4 https://m.edsoo.ru
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2 https://m.edsoo.ru
Makpo3Botonus U €€ pe3ybTaThl 6 https://m.edsoo.ru
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha

4 P A P 15 15 https://m.edsoo.ru
3emuie

5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOreHES 10 1 https://m.edsoo.ru
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX

6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHus 15 https://m.edsoo.ru
DKOJIOTHS BUJIOB U TOMYJISIIUN 0.5 https://m.edsoo.ru
DKos0rus cood1IecTB. DKOJIOTHYECKHE

9 B 12 0.5 https://m.edsoo.ru
CHCTEMBI

10 buocdepa — riodaibHas SKocucTeEMa 6 https://m.edsoo.ru

11 UYenoBek U OKpyskarolas cpeaa 6 https://m.edsoo.ru

12 ['omoBas mpoBepovHas pabota 1 1

13 PesepsHOe Bpems 7

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontpoabubie  IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl

buonorus kak KOMIUIEKCHAsI HayKa U Kak

1 e 1 https://m.edsoo.ru
4acTb COBPEMEHHOI'0 00LIeCTBa

2 JKuBbie crcTeMbl U UX CBOIMCTBA 1 https://m.edsoo.ru
YpoBHEBasi OpraHU3aIus KUBBIX CUCTEM https://m.edsoo.ru
HcTopust OTKpBITHS U U3YUEHUS KIETKU.

4 P P YA 1 https://m.edsoo.ru
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHOU
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OMOJIOTUU

5 1 0.5 https://m.edsoo.ru
(xpomatorpadus, saexTpodopes,
Qg depeHMaIbHOe HEHTpU(YTUpOBaHUE,
ITLIP)»

6 XUMHUYECKUHN COCTaB KICTKH 1 https://m.edsoo.ru
MuHepalibHbI€ BEIIECTBA KJIETKH, UX

7 P 1 https://m.edsoo.ru
Ouosoruyeckas poiib
Opranuyeckue BeecTBa KIeTKH — OEJIKH.

8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5 https://m.edsoo.ru
0EJIKOB ¢ TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»
CsaoiicTBa, kinaccuduxays u GyHKuun

9 0enKoB 1 https://m.edsoo.ru



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

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

10 https://m.edsoo.ru
YTJICBOIBI

11 Opranudeckue BEeIEeCTBA KJICTKU — JIMTTUIBI https://m.edsoo.ru
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlabopatopHnas pabora «/ccnenoBanue 05 https://m.edsoo.ru
HYKJIEWHOBBIX KHCJIOT, BBIZICICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenne n dynicunn ATO. [pyrue https://m.edsoo0.ru
nykieozuaTpudocarsr (HTD)

14 CexsennpoBanue [JHK. Metoasl renomuku, https://m.eds0o.ru
TPaHCKPUIITOMUKH, TPOTCOMUKHU

15 MeTopl CTPYKTYpHOU OHOJIOTUN https://m.edsoo.ru

16 Tumer ki1erok. [IpokaproTnyeckast KieTka https://m.edsoo.ru
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [Mpaktuueckas padota «M3yueHue cBOiCTB 0.5 https://m.edsoo.ru
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH https://m.edsoo.ru
OnHOMeMOpaHHbBIC OPTaHOUIBI KIICTKH.

19 [Mpaktuueckas padota «3yueHne IBUKECHUSI 0.5 https://m.edsoo.ru
[IUTOIJIa3MbI B PACTUTEIILHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOMIBI KIETKH:
MHTOXOHPHH, TacTH L. JlabopaTtopHas

20 pabora «/ccnenoBanue mia3mMonu3a u 0.5 https://m.edsoo.ru
JICTIIa3MOJTU3a B PACTUTENBHBIX KIETKAX)

21 HemeMOpaHHbIE OpraHOHIBI KIIETKH https://m.edsoo.ru

22 CTpoetie it pyniuik 11pa https://m.edsoo.ru
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23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. Jlaboparopnas padota «3yuenue
CTPOEHHS KJIETOK Pa3IMYHBIX OPraHU3MOB)

0.5

https://m.edso0.ru

24

ACCI/IMI/IJISI]_[I/ISI U JUCCUMMNIIANINUA — ABEC
CTOpOHBI MeTabonu3Ma. Turel oOMeHa
BemiecTB. JlabopaTopnas padora «3yuenue
KaTaIUTHIECKON aKTHBHOCTH ()epMEHTOB (Ha
HpUMepe aMHJIa3bl WIIK KaTaasbl)»

https://m.edsoo.ru

25

DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

https://m.edsoo.ru

26
27

Benku-akTuBaTOpHI M OCIKH-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

https://m.edsoo.ru

https://m.edsoo.ru

28

29

30

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHaspoOHbIe Opranu3Mbl. Bunsl 6poxxeHust.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

0.5

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

31

AspoOHBIE OpraHU3MBI. DTaIlbl
HHEPreTHYECKOro oOMeHa

https://m.edso0.ru

32

33

OHeprus MEMOPaHHOTO TPaIMeHTa IPOTOHOB.

Cunre3 AT®: pabora npotonHoit AT®-
CHHTa3bI

Peakun MaTpUIHOI'O CUHTE3a

https://m.edso0.ru

https://m.edsoo.ru
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34 Tpauckpumnus — MaTpuusblii cuaTe3 PHK https://m.edsoo.ru

35 Tpaucnsaus u e€ STarnbl https://m.edso0.ru

36 KonupoBanue amuHoKucaoT. Ponbs pubocom https://m.edsoo.ru
B OMocuHTE3€e Oenka

37 Opranusaiys reHomMa y IpoKapuoT U https://m.edsoo.ru
IYKapuoT

38 MosekyisipHbIe MEXaHH3MbI 3KCIIPECCUU https://m.edsoo.ru
TCHOB Y DYKapHOT
Bupycsl — BHeKIIeTOUHBIEC POPMBI JKU3HU U

39 oOMratHele mapasuThl. [IpakTHuyeckas 0.5 https://m.edsoo.ru
pabora «Co3naHne MOJICIId BUPYCa

40 Bupycubie 3a60neBa1jm YeJIOBEeKa, https://m.edsoo.ru
JKUBOTHBIX, PACTCHHIA

41 HazoTexHOMOrMH B OMOIOTUY U MEQULINHE https://m.edsoo.ru

42 JKU3HEHHBIN UKIT KIETKHA https://m.edsoo.ru

43 Martpuunsiii cunres JJHK https://m.edsoo.ru
Xpomocomsl. JlabopaTopHas pabora

44 «M3ydyeHne XxpoMocoM Ha TOTOBBIX 0.5 https://m.edsoo.ru
MUKpOIpenapaTax»

45 Jlenenue KJIETKH — MHTO3 https://m.edso0.ru
Tumnb! kiieTok. KapuoknHes v IUTOKUHES.

46 JlaGopatopHas pabota «HaOmronenue Muto3a 05 https://m.edsoo.ru
B KJIETKaX KOHYMKA KOpEIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsius )KM3HEHHOTO ITUKJIIA KIETOK https://m.edso0.ru

48 Oprarusm kax exuroe nenoe https://m.edsoo.ru
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Tkanu pacrenuii. JJaboparopuas pabora

49 . . 1 0.5 https://m.edsoo.ru
«M3yueHue TKaHe# pacTeHUI
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3ydeHnue TkaHeh 1 0.5 https://m.edsoo.ru
YKHUBOTHBIX)»
Opransl. Cucremsl opranoB. JlabopartopHas
51 pabora «/3ydeHue opraHoB I[BETKOBOI'O 1 0.5 https://m.edsoo.ru
pacTeHus
52 Ornopa Tena opraHu3MoB https://m.edsoo0.ru
53 JIBMO>KEHHE OPraHU3MOB https://m.edsoo.ru
54 [TuTaHue opraHu3MoOB https://m.edsoo0.ru
55 [Tutanre NO3BOHOYHBIX KUBOTHBIX. 1 https://m.edsoo.ru
[MumeBapuTenbHas cucTeMa 4ejoBeKa
56 JlpIxaHHE OPraHu3MOB 1 https://m.edsoo0.ru
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 https://m.edsoo.ru
YeJoBeKa
58 TpaHCOpPT BEIIECTB Y OPraHU3MOB 1 https://m.edsoo.ru
59 KpoBeHocHas cucteMa mo3BOHOYHBIX 1 https://m.edsoo.ru
YKUBOTHBIX U Y€JIOBEKa
60 Berisiesienre y opraHu3MoB 1 https://m.edsoo.ru
61 3amura y OpraHu3MoB 1 https://m.edsoo.ru
62 HMmMyHHas cuctema 4eoBeka 1 https://m.edsoo.ru
63 PaznipakuMOCTh U perynsuus y OpraHu3MoB 1 https://m.edsoo.ru
64 ['yMopalibHast peryJisiust U SHAOKpUHHAS 1 https://m.eds0o.ru
CHCTEMa )KUBOTHBIX U YEIIOBEKa
65 DopMBbI pa3MHOKEHUS] OPraHU3MOB https://m.edsoo.ru
66 [TonoBoe pazMHOXkeHME 1 https://m.edsoo.ru
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67

Meiios

https://m.edsoo.ru

68

69

70

["ameTorenes. OGpa3oBaHKE U PA3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«M3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

0.5

https://m.edsoo.ru

https://m.edso0.ru

https://m.edsoo.ru

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
33p0IlBIIHef1 IIO3BOHOYHBIX XUBOTHBIX»

0.5

https://m.edsoo0.ru

72

73

Pa3MHOXeHUE U pa3BUTHE PACTCHUH.
JlabopaTtopHas pabora «CTpoeHue opraHoB
Pa3MHOKEHHSI BBICILIUX PACTCHUI

I/ICTopI/ISI CTAHOBJICHUA U Pa3BUTHA I'CHCTUKU
KaK HayKHn

0.5

https://m.edsoo.ru

https://m.edsoo.ru

74

OCHOBHBIE ITOHSITUA U CUMBOJIBI T€HETUKH.
JlaGopaTtophast paborta «Ipo3zodrmiia kak
00BEKT TeHETUYECKUX UCCIIEIOBAaHUIN»

0.5

https://m.edso0.ru

75

3aKOHOMEPHOCTH HaCIeIOBaHHS TPU3HAKOB.
MonoruOpuaHO€E CKpeIrBaHueE.
[TpakTuueckas pabota "U3yuyenue
pe3yabTaTOB MOHOTUOPUIHOTO CKpPEIIUBAHUS
y apo3o¢uisr"

0.5

https://m.edso0.ru

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBaHUS

https://m.edso0.ru
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AHanuzupyroiiee ckpeuiuBanue. Henomnnoe

77 1 https://m.edsoo.ru
JIOMHHHPOBaHKE
Jurubpunnoe ckpemuanue. [Ipakruueckas

78 pabota «3ydeHue pe3yIbTaToB 1 0.5 https://m.edsoo.ru
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(HITBI

79 L{uTOMOrNYECKUE OCHOBBI JUTHOPHIHOTO 1 https://m.edsoo.ru
CKPCIIUBAHUS

80 CleruieHHOe HAclIeI0BaHKE MMPU3HAKOB 1 https://m.edsoo.ru

81 XpoMOCOMHasi TEOpHsI HACIESICTBEHHOCTH 1 https://m.edsoo.ru

82 ['eHeTunKa rmosna 1 https://m.edsoo.ru

83 ['eHOTHIT KaK IEJIOCTHAS CHCTEMa 1 https://m.edsoo.ru

84 FeHeTI/I‘lfCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1 https://m.edsoo.ru
pacTEeHUH, )KMBOTHBIX U YeIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Bl 1 https://m.eds0o.ru
U3MEHYHUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1 https://m.edso0.ru
BapuannoHHBIH psii M BApHALIMOHHAS
kpuBast. JlaboparopHas paboTa

g7 «HccnenoBanue 3ai<0H0MepHOCTeI7I 1 05 https://m.edsoo.ru
MOTU(PUKAITMOHHONW H3MEHUYHUBOCTH.
[TocTpoeHre BapUaAIIHOHHOTO psia U
BapHAIIMOHHOW KPUBOI

38 I'eHOTHITMYECKAs U3MEHYNBOCTb. 1 https://m.edsoo.ru
KomOuHaTHBHAS N3MEHYHNBOCTh
MyTanroHHas U3MEHYMBOCTh. [IpakTnueckas

89 pabora «Myrauit y aposopuust (ra 1 0.5 https://m.edsoo.ru

TOTOBBIX MUKpOIpenapaTax)»
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90

3aKOHOMEPHOCTH MYTallMOHHOIO IPOLIEcCa.
OnureHeTHKa U SMUreHOMHUKa

https://m.edsoo.ru

91

92

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBlieHHE U aHATIN3 POJIOCIOBHOI»

MeToabl METUIIMHCKON T€HETUKHU

0.5

https://m.edsoo.ru

https://m.edso0.ru

93

3HadcHUE MGI[HHHHCKOﬁ I'CHCTUKU B
npeaoTBpaliICHUU U JICUCHUH I'CHCTUYCCKUX
3a00J1€BaHNH YeIOBEKa

https://m.edsoo.ru

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJ JIOMAIIHUX
JKUBOTHBIX)»

0.5

https://m.edsoo.ru

95

96

97

MeTto1bl cCeeKIIMOHHON paOOTHI.
JlabopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKI[MU PACTCHUIN»

JlocTrkeHus ceneKunn pacTeHUuN 1
#KUBOTHBIX. [IpakTnueckas padora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHHe U UCIO0JIb30BaHNE
TEHETHUUYECKUX PECYPCOB

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

98

buotexHosiorust Kak Hayka U 0Tpacib
nponsBoacTBa. [IpakTryeckas pabora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

0.5

https://m.edso0.ru

99

OCHOBHBIE HAIIPABJICHHUS] CHHTETUIECKOM
ounosornu. MeaninmHcKue OMOTEXHOJIOTHHA

https://m.edso0.ru

100

XpOMOCOMHa}I W I'CHHasA NHXKXCHCPUA

https://m.edso0.ru
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101 I'onoast mpoBepouHas paboTa 1 1

102 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 135




11 KJIACC

KounvecTBO yacoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoTsbI
pecypcebl
1 DBoumonnonHas reopus Y. lapsuna 1 https://m.edsoo.ru
BIDKYIIE CHIILI ABOJIIOIMH BHIOB 110 Y.

2 Aoy 1 https://m.edsoo.ru
JapBuny
Bopr0a 3a cymiecTBoBaHUE, €CTECTBSHHBIN U

3 P 4 . 1 https://m.edsoo.ru
HCKYCCTBEHHBIN 0TOOp
DOopMHPOBAHUE CUHTETHYECKON TCOPUHU

4 pMHp P 1 https://m.edsoo.ru
SBOIIOLUU
OTallbl BOIOIMOHHOrO IIpOLIecca:

5 P 1 https://m.edsoo.ru
MHUKPOIBOIONUS U MAKPOIBOIIOLIHS
[Honymsauus — 3neMeHTapHas eIUHHUIIA

6 Y P 1 https://m.edsoo.ru
DBOJTIOIUN
3aKOH T€HEeTHYECKOro paBHoBecHus JIxk.
Xapau, B. BaitnOepra. JIJabopatopHas

7 b P patop 1 0.5 https://m.edsoo.ru
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y
ocoOei 0JTHOrO BUIA»

8 DneMeHTapHbIe GaKTOPHI IBOITIOIHUN 1 https://m.edsoo.ru
OddexT ocHOBaTed. DPDEKT OYTHUIOYHOTO

9 b o vt 1 https://m.edsoo0.ru
TOPJIBIIITKA
Murparun. M305s1uu monyJIsSuin:

10 patt 5 e 1 https://m.edsoo.ru
reorpaduyeckas, Ouonmornueckas
EctecTBeHHBIN 0TOOP — HaAIIPaBISIONIAN

11 p P - 1 https://m.edsoo.ru

(hakTOp IBOIOITUHN
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12

[TonoBoit oTOOP

https://m.edso0.ru

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BoJIroIHH. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
HUJMO0aANTAlUN Y PACTCHUH U )KUBOTHBIX»

[TpumepbI IPUCTIOCOOICHUH Y OPTraHU3MOB:
MopdosiorHuecKue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY

0.5

0.5

https://m.edso0.ru

https://m.edso0.ru

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

https://m.edso0.ru

https://m.edsoo.ru

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

https://m.edso0.ru

18

19

CBs3b MUKPO3BOJIFOIHUU U STTHUAEMHUOJIOTHN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOTIOLUN

https://m.edsoo.ru

https://m.edsoo.ru

20

21

22

buoreorpaduueckre METOIbI U3yUEHUS
ABOJIIOLIMU

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
Mopdororuueckre MeToIbl U3ydeHHs
DBOJTIOLUHN

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE METOAbI
HU3YUCHUS SBOJIFOITUU

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru
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23 OO01mre 3aKOHOMEPHOCTH BOJTIOIIHH https://m.edsoo.ru
AnanTtuBHas paguainus. HepaBHoMepHOCTE

24 P P P https://m.edsoo.ru
TEMIIOB DBOJIIOLHH
HayuHble THIIOTE3BI IPOUCX 0K IEHHUS KU3HU

25 1 P https://m.edsoo0.ru
Ha 3emiie

OHAYyYHBIE MIPEJCTABICHUS O 3aPOKICHUN

26 flonay P P https://m.edsoo.ru
YKA3HU
OCHOBHBIE 3Talbl HEOPTaHUYECKOU

27 P https://m.edsoo.ru
9BOJIIOLAN

28 ['umoTe3bl 3aposKICHUS JKU3HU https://m.edsoo.ru
Hctopus 3eMiu U METO/IbI €€ U3yUYCHHUS.
JlabopaTopHnas padora «M3yuenue u

29 paTOpHai p v 0.5 https://m.edsoo.ru
OIMHMCAHKUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY

30 HauanpHble 3Tarbl OpraHuYeCcKOi IBOJTFOINN https://m.edsoo.ru

31 DBOJIOLUS YKapUOT https://m.edsoo.ru
OCHOBHBIE 3TaITbl YBOJIIOIIUH PACTUTEILHOTO
mupa. IlpakTrueckas padora «3yuenue

32 pa- 1p . P }v’q 0.5 https://m.edsoo.ru
0COOEHHOCTEN CTPOEHUSI pACTEHUN pa3HbIX
OT/IEJIOBY
OCHOBHEIE 3TaIlbl YBOIOIUN KHBOTHOTO

33 https://m.edsoo.ru
Mupa
DBOIIONIUS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yueHue ocoOEHHOCTEN CTPOECHUS 0.5 https://m.edsoo.ru
[M03BOHOYHBIX KUBOTHBIX)
PazButue xu3HM Ha 3eMIie Mo Ipam 1

35 nepuoaam https://m.edsoo.ru
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MaccoBbie BbIMUPAHUSA — SKOJOT'MYCCKUC

36 https://m.edso0.ru
KPH3HUCHI TPOIILIOTO
CoBpeMeHHBIH YKOJIOTHYECKUH KPU3HC, €r0

37 p P https://m.edso0.ru
0CO0EHHOCTH
CoBpeMeHHAas CUCTEMA OPTAHUYECKOTO

38 p p https://m.edsoo.ru
IPOIILJIOrO
OCHOBHBIE CUCTEMATHYECKUE TPYIIIILI

39 pyH https://m.edso0.ru
OpraHu3MOB

40 AHTpOIIOJIOTHs — HayKa O 4eJI0BEKe https://m.edsoo.ru
PasBuTHE MIpeICTABIEHUN O IPOUCXOXKICHUN

41 p p https://m.edsoo.ru
YeJI0BEKA
MecTo yetoBeKa B CHCTEME OPTaHUIEeCKOTO
mupa. Jlaboparopuas padora «/3yuenue

42 p pv pHaip ya 0.5 https://m.edsoo.ru
0COOEHHOCTEH CTPOCHHUS CKeJIeTa YeIOBeKa,
CBSI3@HHBIX C TIPSMOXOKICHHEM)

43 JIBYOKYIITHE CHITBI aHTPOTIOTeHE3a https://m.edsoo.ru
CooTHo1IeHrHEe OMOIOTHYECKUX U

44 https://m.edsoo0.ru
COITMANILHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIMK aHTPOIIOTEHE3a https://m.edso0.ru

46 [Taneorenerrka ¥ najJicOreHOMHUKA https://m.edsoo.ru

47 DBOJTIOINS COBPEMEHHOTO YeI0BEKa https://m.edsoo.ru
Yenoseueckue pacel. [Ipaktudeckas padora

48 «M3ydenune 9KOJIOTHYECKHUX aanTaini 0.5 https://m.edso0.ru
YEJIOBEKAY
MeXIUCIUIITIMHAPHBIE METObI

49 p https://m.edso0.ru
AHTPOTIOJIOTHH

50 3apoIeHue U Pa3BUTHE SKOJIOTHH https://m.edsoo.ru
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Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydyeHne MEeTOI0B SKOJIOTHIECKHUX 1 0.5 https://m.edsoo.ru
HUCCIIEIOBAHUI)
3HaueHne YKOIOrNYESCKUX 3HAHUN I
52 1 https://m.edsoo.ru
YeJIoBeKa
53 Dkonorndyeckue GaKTopsl 1 https://m.edsoo.ru
Abuortnueckue GakTopsl. CBeT Kak
sKojornyeckuii pakrop. JlabopaTopuas
54 daicrop patop . 1 0.5 https://m.edsoo.ru
pabota «BplIsiBIIeHHE TPUCTIOCOOTCHUI
OPraHU3MOB K BIIMSIHUIO CBETa»
Abunortnueckue Gaxktopsl. Temneparypa kak
sKosoruueckuii pakrop. JlaboparopHas
55 daicrop patop . 1 0.5 https://m.edsoo.ru
pabota «BplsiBIIeHHE TPUCTIOCOOTCHUI
OPraHM3MOB K BIIMSIHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakropbl. BnaxxHOCTh Kak
sKonoruueckuit ¢pakrop. JlaboparopHas
56 pabota «AHATOMHUYECKHE OCOOEHHOCTH 1 0.5 https://m.edsoo.ru
pacTeHuH U3 Pa3HbIX MECT OOUTAHMSD»
57 Cpebl 0OMTaHUS OPraHU3MOB 1 https://m.edsoo.ru
58 buonoruyeckue puTMbl 1 https://m.edsoo.ru
59 Xusznenubie GopMbI OPraHU3MOB 1 https://m.edsoo.ru
60 buoruueckue GpakTophl 1 https://m.edsoo.ru
3HaveHne OMOTUYECKUX B3aUMO/ICHCTBUI
JIs CYIIECTBOBAHHS OPTaHU3MOB B Cpeie
61 FUBLEYIR P pel 1 https://m.edsoo.ru
oOuTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKU TOMYIISALNH 1 https://m.edsoo.ru
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OcHOBHBIC TOKa3aTeIN NOMMyJIAIHUN:

63 YHCJICHHOCTD, INIOTHOCTh, BO3PACTHAS U https://m.edsoo.ru
M0JIOBast CTPYKTypa
OCHOBHBIE TIOKA3ATEIIH MOMYJISIIHH:
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, https://m.edsoo.ru
CMEPTHOCTh, MUTPALIMH
65 DKoJIorn4yeckast CTpyKTypa MOIMYJISIHH https://m.edsoo.ru
66 JluHaMuUKa TONYJISIIAN U €€ PeryJsiuus https://m.edsoo.ru
67 KpuBble pocTa YHCIAEHHOCTH MOMYJISIIUH. https://m.edsoo.ru
KpuBble BEDKHBaHUS
Dkosornyeckas Huia Bujaa. JlaboparopHas
68 pabota «IIprcnocoOaeHHs CeMsH pacTeHUI 0.5 https://m.edsoo.ru
K PaCCEJICHHUIO
69 Bu kak cucrema momysiuii https://m.edsoo.ru
70 3aKOHOMEPHOCTH TIOBEICHHS K MUTPAIHiA https://m.edsoo.ru
JKHBOTHBIX
71 Coo0111ecTBO OpraH3MOB — OHOIIEHO3 https://m.edsoo.ru
72 DKocucTeMa Kak OTKpBITasl CHCTEMa https://m.edsoo.ru
73 KpyroBopoT BeIecTB U MOTOK SHEPTUH B https://m.eds00.ru
IKOCHUCTEME
74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI https://m.edsoo.ru
75 DKOJOTHYECKHE MUPaAMUIbI https://m.edsoo.ru
76 W3MeHeHust COOOIIECTB — CYKIIECCHH https://m.edsoo.ru
77 [MpupoaHbie BKOCI/ICTGMBI.USKOCI/ICTCMBI o3ep https://m.eds0o.ru
1 peK. DKOCHCTEMBI MOPEW i OKEaHOB
78 [TpupoaHbIEe SKOCUCTEMBI. DKOCHUCTEMBI https://m.eds0o.ru

TYHJIp, JIECOB, CTENEM, IyCTHIHBb
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79

AHTpOHOI‘eHHBIG 9KOCHCTCMbI

https://m.edso0.ru

Ypboskocucremsl. [IpakTuueckas pabora

80 0.5 https://m.edsoo.ru
«M3yueHune u onucanue ypoodIKOCUCTEMBbD»
3aKOHOMEPHOCTH (OPMUPOBAHHUS OCHOBHBIX

81 B3aMMO/ICHCTBHI OPraHU3MOB B https://m.edsoo.ru
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUIIOB HAa CYOOPraHU3MEHHOM, https://m.eds00.ru
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
KOCHCTEMHOM YPOBHSX

83 buocdepa — obmieruranerapaast 00071049Ka https://m.edsoo.ru
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe https://m.edsoo.ru

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepbl https://m.edsoo.ru

86 Kpyroroporst setitects https://m.edsoo.ru
OMOTCOXUMHUYESCKHE ITHKITBI

87 3oHanbHOCTH 6Huochepsl. OCHOBHBIE OMOMBI https://m.edsoo.ru
CyIIN

88 YcroitunBocTh Orocheps https://m.edsoo.ru

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI https://m.edsoo.ru

90 BosneiicTBue uenoBeka Ha onochepy https://m.edsoo.ru

o1 AHTpOl'IOFeHHUOC Bo3neI7ICTBuHe Ha https://m.edsoo.ru
PaCTHUTEIbHBIN U )KABOTHBIA MU

92 OxpaHa npupoabI https://m.edsoo.ru
OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO

93 Pa3BHUTHUS YEIIOBEYECTBA U MPUPOIBI https://m.edsoo.ru
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PanronansHoe npupoa0Ionb»30BaHue U

94 COXpaHCHHE OMOIOTHYECKOT0 pa3Ho00pasus 1 https://m.edsoo.ru
3emin

95 O60061enue o Teme «MUKPOIBOTIOIUS U €€ 1 https://m.edsoo.ru
PE3yJIbTaThI»

96 O6o06mIeHne 10 TeMe «MaKpOIBOJIIOLHS U €€ 1 https://m.edsoo.ru
Pe3yJIbTAThI»
0O06006mmenue o reme «IIporcxoxacHue u https://m.edsoo.ru

97 pa3BHUTHE KU3HU HA 3eMIIey, 1
«[Ipoucx oK ICHHE YSIOBEKA —
AHTPOIIOTCHE3)
O06o01IeHHE TI0 TeMe «DKOJIOTHS — HayKa O https://m.edsoo.ru

98 B3aUMOOTHOIIIEHUSX OPTraHU3MOBY, 1
«OKOJIOTUS BUJIOB U MOMYJISALIAI

99 Oo6o06meHne 10 TeMe «OpraHu3Mbl U cpeia 1 https://m.edsoo.ru
oOuTaHUS

100 O606mmenue o Teme «buochepa — 1 https://m.edsoo.ru
rJ100aIbHas YIKOCHCTEMAY

101 ['omoBas mpoBepouHast padbora 1

102 O06o001IeHre U CUCTEMaTH3all|sl 3HAHHUIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienme»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkuimonepHoe o0111ecTBoO

«3narensctBO «lIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. IlpumeHeHue nHGOPMAIMOHHBIX TEXHOJIOTMI NpU 00yUEHUU OHOJOTHH.
Metoauueckoe nocodue. aBTopsl: E.B. TuTtos.

2. buonorusa. Pemenne 3anad no reneruke. 10 xnace. YaeOHOe mocodue.
aBTopel: B.H. Mumaxkosa, JI.B. loporuna, .b. Aradgonoga.

3. buonorus. 10 xmacc. Meroaunueckoe mocooue. aBropsl: B.H. Mumakosa,
N.b. Aradonora, B.1. CuBormnazos.

4. buonorwus. 11 xnacc. Meroguueckoe mocobue. aropsl: M.H. [Tonomapesa,

JI.B. Cumonosa, O.A. Kopauosna.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://biologylib.ru/catalog/

2. http://bio.1september.ru/urok/

3. http://biology-online.ru/

4. http://www.cellbiol.ru/

5. http://www.bioword.narod.ru/

YUYEBHOE OBOPY/IOBAHHUE

CnpaBouHble  TaOnuilbl, J1abOpaTOpHBIE MpernapaTbl, MHUKPOCKOII,
IUTAKATHI, BIIAYXKHBIE MPENapaThl, ONPEASTUTENIN PACTCHUH, SHIIUKIIONIETUS.

OBOPYAOBAHHUE JIsd  ITPOBEAEHUSA  JIABOPATOPHBIX,
INPAKTUYECKUX PABOT, AEMOHCTPALINU

O6opynoBanue "Touku pocta" IS TPOBEACHUS JTAOOPATOPHBIX,
MPaKTUYECKUX paldoT, AeMOHCTpauuid. MynbTUMEAUIHBIA TPOEKTOP, KPaH,
HOYTOYK ¢ mporpammoit "Haymna6", MynbTUMEIUHHbBIEC TOCOOUS, KOJTOHKH.
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