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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMery "buonorus" (mamee - Ouojorus) Ha
YpOBHE cpeqHero obmiero oOpazoBanusi pa3zpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB MpEeAMETHOU oOnacth «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkeHusMm OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepenpann  oOy4eHUsT Ha YpOBHE CpEeAHEro ooOiiero oOpa3oBaHUA U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, CpeHUM TTPOPECCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSI3aHHBIX C TMpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buosorusa" naér mpeacTtaBiieHHE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT 00s13aTesibHOE (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUECHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
mporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUs OUOJOTUYECKOTO O0Opa3oBaHMs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAHUW 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K MOCIEAYIOIIEMY IOJTYyYEHUIO
Ouonoruueckoro  obpa3oBaHMs B By3aX W OpraHM3alMsIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS HpPU HU3YyYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro Mupa Ha 3emile,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrHH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMUS OOYyYarolUXCs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MW, MPUHIUIIOB U MpPaBUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCTIEKTaXx OMOJIOrMYeCcKUX 3HaHuu. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHalla B COACPKAHUH MPOTPamMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS



TOM unu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOIrMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJEHHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHOMN
OpraHM3alMd >KUBBIX CHCTEM pa3HOr0 paHra © MpuoOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBEICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JoctikeHue 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTI€UMBAETCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHME OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBHUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OO0YyYaromMxcs C METOJaMU IO3HaHMs KUBOM MPHUPOJBI:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIbHOTO  TMPOBENCHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaZIcHMEe OOYyYaOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM ¥ COLMAIHHO-)KOHOMHYECKUMU U  OIKOJIOTHUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILICHUIO K OKpPYXKaoIlel MNpUPOAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriIakTUKA WHGEKITMOHHBIX 3a00J€BaHUl, TIPaBUIa TTOBEJACHUSI B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO UM  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HMHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMH, METOJI0JIoTHeH
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, IPOBEJCHHUS AKCIIEPUMEHTAIBLHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00OBEKTOB U IMPOIIECCOB;

BOCIIUTAaHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,
TEHETHYECKON TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
IPUPOAHOTO H  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BAHUS
OMOJOTMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMH Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0mero oopasosanus, cocrtabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYIICCTBIISAETCS ¢ YYETOM CHEIU(UKH ero COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHMs B OpraHU3alUsaX CpPEIHETo
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0yYCHUH OHMOJIOTUM Ha YyriayOJIEéHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4JaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIAETCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMosIorus — KOMIUIEKCHasi Hayka. Kpatkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OMOJOTHH B
IIPAKTUYECKOM JIESATEIBbHOCTH YEJIOBEKA: MEIULHMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE PUPOBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

XKusble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBAa >KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHU3aLMs,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KMBOro. JKW3HB Kak (opMa CylecCTBOBAHUS
Marepuu. Hayku, n3ydaromye )KuBble CUCTEMbI Ha PAa3HBIX YPOBHSAX OPraHU3aLUN.

N3ydenue xuBbIX cucTeM. Meroapl Ouonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucCuMon u
HE3aBUCUMOUN IiepeMeHHOU. IlnaHmpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraroB. [IpuunMHBI UMCKaXXEHUs PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonoruueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomabl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopatopHoe  oOOpynoBaHUE  JJIsi  IPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KieTku

Kierka — cTpykTypHO-(QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, Aud@epeHInanIbHOe
HeHTpUyTrUupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOJOB MUKPOCKOTIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadusi, anexrpodopes, aubdepeHuaIbHOe HEeHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIJIEMEHTHI.
Bonma u e€ posb Kak pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHUOIOrmyeckas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BeIIECTBA KIETKUA. buoslormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBs3b. BTopuuHas, TpeTUyHas, YeTBEPTUYHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.

Yraesoael. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumunet. I'uapodunbHo-TUApOdoOHBIE cBOMcTBA. Kitaccudukarus munuaos.
Tpurmunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsisu B moiiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowl eenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKUEe U OHoU3NYECKHUe UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyl. Mooenuposanue
CMpPYKmMypbl U OYHKYUti OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousain u
opeanuyeckul Cunmes OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMHUYECKasl TOCYAa U 000PYTOBAHHE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHHE OEITKOB C MTOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH



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

Crtpoenue npokapuoTHUeckoi kineTku. Kinetounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHONM W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (YHKIITMOHUPOBAaHUE AYKapUOTUYECKOU KJIETKH.
[Tna3maTtuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NacCUBHBIN
(muddy3us, obneryéHuas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGorta Harpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hutomna3ma. [luto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBIE OPraHoMIbl KIETKU: SHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKH:  MUTOXOHJAPUM,  ILJIACTUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne M (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOIMIMX  DYKApHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHenmbl HeMbluleunblx Kiemok. MukporpyOouku. Knetouynslit
nentp. CrpoeHne U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XpOMATUH, KapHOILJIa3Ma, SIIPBIIIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.



Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUN», «S1po», «CTpoeHne NPOKApUOTUUECKON KIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaIbHbIX KIECTOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHsS KIETOK Pa3IMYHbIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUYHON MEMOpPAHBI».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JICTUIA3MOJIN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA U MEXaHU3M JEHUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BelleCTB B KieTke. DorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll (omocunme3 y obaxkmepuii. Ceemocoouparoujue
nuUcMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHUE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.



AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOIHOE PACHIEIUIEHHE TITFOKO3bI.

buonornyeckoe okucleHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaser. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DHEpreTHUecCKuil oOMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAHHME JJI MPHUTrOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl).

Jlabopatopuass pabGora «/3ydyeHue (HEpPMEHTATUBHOIO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKUCIOT. Posib pubGocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszalysi reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanuzmovl IKCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK



JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasda.

BupycHbie 3a0oeBaHusi yenoBeka, >KMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaiuz o6onvuux maccusos («bigdatay)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpanun

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

Tabnuiel 1 cxembl: «buocuHTes Oenkay, «I'eHeTudeckui Koa», «Bupyce»,
«baktepuodarm.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl u perynanus. HMurepdasza u Mutos.
Oco0eHHOCTH TMpoLIecCOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTnyeckuil  (MOCTMUTOTHYECKUM),  CHHTETHYECKUH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) IepUo bl UHTEpGa3bI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JTHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JITHK. Xpomocomer. Ctpoenune xpomocoM. Ternomepsl n
TeroMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omosiornuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
npoueccel. Tumnbl MuTo3a. KapruoknHe3 U HUTOKHMHE3. BHOJIOrMYecKoe 3HaYeHHe
MHUTO3A.

Perynsumss mutotndeckoro nmkia kiaetku. [Iporpammupyemas kieTtodyHas
rudesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «MmuTo3», «CTpocHHe
xpomocomy, «Pemmkanusa JHK.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOPEIIIKa JTyKay».

JlaGopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.



JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, APpyrue NpoTUCThl. KOJIOHNAIbHBIE OPTaHU3MBI.

B3auMoOCBsI3p 4AaCTEl MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX W YEJIOBEKA. THIIBI MKMUBOTHBIX TKAHEHU: 3MUTEIHAIbHAS,
COCJIMHUTENIbHASA, MbIIIEeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pAacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U uesioBeKa. OyHKIMK OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUNBI COEINHEHUS KOCTEH.

JIBrokeHne  OpraHm3MoB.  J[BM>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKIJIETOUHBIX pPaCcTEHUIl:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomieHue BOABI, YIJIEKMCIOrO Ta3a W
MMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE nuuieBapeHue. [Iutanne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cucTEMa dYelOBEKa. MeXaHW3M BEHTWIALMU JETKUX Y NTUL U
MJIeKoUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.



KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOLHMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisuus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHBIX. CoKpartuTelbHble Bakyodu. Opransl BblaeneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BcachIBaHHE KaK MEXaHM3MBbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b TOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHEe MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCThl MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUTh. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHelii u
TYMOpPJIbHBIH MUMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbIN crenuduaeckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocamurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  perymsiqus |y OprauusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas perynsuus U 3HAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUIACTHHKW», «TKaHM >XUBOTHBIX», «CKEJIET YeI0BEKAY,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas



CHUCTEMA, «Hepsnas CUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucteMa», «IOHIOOKpUHHAs cuctemayn, «CTpOEHUE MBIIILbDY,
«MmmyHnurer»,  «KumeuHomnonoctHele», «CxeMa  NHUTaHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyYTpeHHee CTpOeHHE IO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBuas  cucrema  nruny, «HepBHas — cucrtema
MJIEKOTTUTAromuX», «HepBHas cuctema yemoBeka», «Pedaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTEHUM, repdapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy10BaHUE JJIs1 AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia U 0eJIKoB noj ieicTBueM GepMEeHTOB, 000pYI0BaHHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmHoxkeHue. IlomoBble KIIETKW, WM TameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KUZHEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe ©  SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT'€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmunuposanrHoe Opobaenue. bracmyna, munsi



onacmyn. OcoOEHHOCTU JPOOJCHHUS MIEKOMUTAIOIIUX. 3apOJbIIIEBbIe JIHCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTell pa3BUBAIOIIETOCSA 3apojbllia (SMOpHOHANIbHAS WHIYKLIUS).
3akylagka IUIaHA CTPOCHMS JKMBOTHOTO Kak pe3ynbTaT HEPaAPXUUECKUX
B3aMMOJICHCTBHUII TeHOB. BiusHue Ha 5MOpPHOHATBHOE pPAa3BUTHE PANUYHBIX
(haKTOPOB OKpYKAIOIEH CPEIbI.

Poct m paszButne XuBOTHBIX. IlocTamOpmoHanbHblli nepuoa. llpsmoe wu
HenmpsiMoe pas3BuTHe. PaszButne ¢ MeramMoppo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHe3a uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3mHoxxeHne u pasButue pacteHuid. 'ametodutr m cnopodut. Meiio3 B
KU3HEHHOM IuKJe pacTeHud. OOpa3oBaHMe CIOp B IIpolecce Meio3a.
['ametorenes y pacteHuidl. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
Opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
Pa3BUTHE CEMEHU.

MexaHu3MBI pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubl u cxeMmbl: «BereraruBHoe pazMHOkeHHe», «Tumbl Oecrnosoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBI»,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHue
AWLEKIETKH M criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ayn, «lIpsmoe n
HEenpsAMOEe pa3BuTHe», «Pa3BuTme Maickoro xyka», «Pa3Butme capaHuny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOMI MHKPOCKOI, MHUKpOIpenapaThl SIMIEKIETOK U
CIIEpMATO30U10B, MOJENb «L{MKJI pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckas padora «BbIABIECHHME MNPU3HAKOB CXOJCTBA 3aPOIBILIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
PaCTEHHIN».



Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH M H3MEHYUBOCTH
OPraHMu3MoOB

Hcropust cTaHOBJIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Mengmens, I'. ne @pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Komwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. /1.
Kapneuenko, F0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSI U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTCPHATUBHBIE IPU3HAKU, JOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanumn

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUSD.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH
eAMHO00pa3us THOPUIOB MepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOTMYECKrnEe OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umore3a 4ucToTh raMer.

AHanmzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUS.
Pacuiersienre npu3HakoB IPY HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUA.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuersieHHOe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOpHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepPOramMeTHbI MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CLIETJIEHHBIX C TTOJIOM.

['eHotum kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOIENCTBUE HEAUIEIbHBIX T'€HOB.
Kommnementapuocts. Dnuctas. [lonmumepus.



['eHETMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
Takke (HU3NOJIOTHYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITHH.
['eHeTHUECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35HMH
— TIApa3uT» U «XO35IMH — MHUKPOOHOM». ['€HeTHMYeCKHE acmleKThl KOHTPOJSI H
M3MEHEHHUS HACJIEACTBEHHOW HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmumst u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaenss», « Tpetuit 3akoH
Mengens», «AHanu3Upyollee CKpeluBaHue», «HemomHoe TOMHHUPOBAHHUEY,
«ClemIeHHOe Hacje0BaHWe IIPU3HAKOB Yy Apo3oduibly, «['eHeTHka mojay,
«Kapuotun denoBeka», «Kapumotun npozodwmib», «Kapuotunm nTuib,
«MHOXECTBEHHBIN ajlJIeIu3M», «B3auMoieiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJIsI  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W pacHICIVICHUsS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAlMM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHuwe pe3yabTaTOB MOHOTHOPHUHOTO
CKpEIIUBaHUA Y APO30(PUITBI».

IIpakTuyeckass  paGora  «M3yyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3meHunBOCTh MpU3HAKOB. KayeCTBEHHBIE U KOJWYECTBEHHBIE NMPHU3HAKU. Bub
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHbIN
psa u BapuanmoHHas Kpupas (B. WMoranncen). CpolicTBa MOau(pUKaIMOHHON
M3MEHYUBOCTH.

['eHoTHNIMYECKasi U3MEHUUBOCTh. CBOMCTBA TEHOTUITMYECKON U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTuBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
T€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesiax 0THOr0 BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SlnepHble U
HUTOIIa3MaTuYeckre MyTtanuu. CoMaTUYECKUE W TMOJOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHHsS MyTauuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.



3aKOHOMEPHOCTH MYTAalMOHHOI'O IMpolecca. 3aKOH T'OMOJOTMYECKHUX pPSIOB B
HacnencTBeHHoM m3meHunBoctr (H.M. BaBwiioB). BHesjepHas MU3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYEeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuubr w  cxembl: «Buapl wu3MeHumBOoCcTHY, «MoaudukamoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas U3MEHYUBOCTH, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKay, « Buabl myTammii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y 7Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotnn dyenoBeka. MexnyHapoaHas mporpaMMa HMCCIEAOBaHUsS T€HOMaA
yernoBeKa. MeTonpl  M3y4YEHHs] TEHETHKM  YEJOBEKAa: TIE€HEAIOIMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[TI1P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HH uyenoBeKa. boye3HM ¢ HacleACTBEHHOM MPEeApacioyioKEHHOCTBIO.
3HayeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a00ieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACMEKThl UCCIICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karoiiel cpessl. ['eneTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel U cxembl: «KapuoTun uenoBekay, «MeToJbl U3yYeHUs] TEHETUKU
yesioBeKay, «l 'eHeTnyeckue 3a00€BaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB



JlomecTuKanusi W CEJIEKUHUs. 3apOXKICHUE CENEKIMU U JIOMECTUKAIIUH.
Yuenne H. W. BaumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN M TOPOJ
#uBOTHBIX. CopT, mnopoaa, IUITaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaegcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOW PadOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MacCOBBIA U
VIH/INBUTY aJIbHBIM. DTarel KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npou3BoAMTENIeH MO MNOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OILICHKH
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHHMS U METOJOB
pekomOuHanTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHH.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUaAN3aIIKs.
brnuskoposcTBEeHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanusa. [Ipeogonenue Oecruious
MEKBHUAOBBIX THOPHUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonioyuUsy.

CoxpaHeHre U U3y4YCHUE NeHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
WX JUKAX  pOJaWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeAX YIYUUEHUs CYUWeCmBYIouux U CO30aHUs HOBbIX NOPOO, IUHULL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeodosuvlx uoeti U nepcneKmueHbiX MexHoI02UlL.

JleMoHCTpauumn

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

Tabnuibl u cxemsbl: «L{eHTPBI IPOUCXOXKIEHUS U MHOT000Pa3usl KYJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metonnl cenexkimmy, «OTnanéunas rudpuausanus», «MyTrareHesy.

JlaGoparopHasi padora «/3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».



Ikckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKUHUH PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM YyYacCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJiorus U CHHTeTHYeCKasi OHOJIOTHA

OOBEKThI, MCHOJB3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBBIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. Tpagumonnas
ouoTexHonorus: xjeOomedyeHue, TMOJIYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEenMe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
tTexHoJsioruid. [Ipon3BoACTBO O€nKka, AMUHOKUCIOT U BAUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO MOJyYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUA M COMATUYECKUU
smMOpuoreHe3. lcnonb30BaHWE TalIOWJOB B CEJIEKUMU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
AUIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUH SEP KIETOK.
Texnonozuu 0300po8IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekomOonHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMHXEHEPHH.
DKOJOrM4eCcKHe U ATUUECKHUE MPOOJIEMbl T€HHOW HHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JMAarHocTuka. MeTa0oJOMHBIN aHalnu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
KkieTok. TaprerHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
(GyHaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompWHTHHTa U ckaddonaunra
JUISL PELIeHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conepkamyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu



Tabmunps! u cxemsl: «Vcnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIILIIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHast HHXKEHepus».

JlabopaTtopnasi pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
omnoJsioruu

OomonnoHHass Teopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JIBrKy1Me cuitbl 3BOIOUMH BUIOB 110 Y. J[apBUHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXEHUSI OpraHM3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienue cunrernueckord teopun spomonuu (CTI). HelrTpanbhHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpanumn

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, U. 1. IlImansraysen, Jx. Xongenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxoaku Y. JapBunay», «D®opmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KammycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIFOLIVIM.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Tonmynsuus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUH. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooHJa TOMYJSIUU KaK DJIEMEHTApHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOpbl (IBMXKYIIME CHUJIbI) HSBOJIONUU. MyTalMOHHBIH
nporiecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelidp TeHOB — ciydaiiHbie



HEHANpaBlieHHbIE M3MEHEHMsS 4YacTOT aijened B momymsauusx. ODdgekr
OCHOBartelsl. Jgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u cieocmeus. llposenenue sgpgpexma Opetigha 2enog 6
oonvuux U manvlx  nonynayusx.  Mwurpanuu.  M3onsuus  momyJisIiui:
reorpadudeckas (IpoCTPaHCTBEHHAS ), OMOJIOTUYECKast (PEPOyKTUBHAS ).

EctrectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHWWA, CTAOWIM3UPYIOLIUKA, pPa3pbIBAOIIMIA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIIOLUS COLUAIBHOTO
MOBEJCHUS )KUBOTHBIX.

[Ipucnoco6eHHOCTh  OpPraHU3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIIOLHUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3mMoB: MOp(OJIOrHYECKHE,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yJibTaT
MUKpo3BotonMu. M3omsamus — xirodeBod ¢akrtop BupooOpaszoBanus. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
rubpuan3aius). JmuTeaTbHOCTh SBOJIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3sUTOB U UX
x0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomynsainronHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIBl ABOJIIOLIUNY», «DKOJIOTMYECKass M30JSAIUs MONYJSUUI ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS ©CTECTBEHHOTO O0TOOpa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemseiey, «I10KpOBUTEIBCTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexaroras OKpacka KUBOTHBIX»,
«Duznonornueckue agantanuny, «lIpucnocoO0IeHHOCT, OPraHu3MoB © €€
OTHOCUTEIBHOCTBY, «Kputepuu Buma», «Bunpl-nBoiiHukn», «CTpykTypa BuAa B
npupoze», «Crnocobbl BumooOpa3oBanus», «leorpaduueckoe BHUI00Opa3OBaHUE



TpEX BHUIOB JAHJBIIEHY», «IKOJOTHYECKOE BHI000pAa30BaHHUE BHUIIOB CHUHUID),
«ITomumnnouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3Bepeil ¢ MpuMepaMu pa3IMYHBIX MPUCTIOCOOJICHUM, 4Yydesla NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuM pacTeHUH OJM3KUX BHJIOB, 00pa30BaBIIMXCA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopHass pabora «BbIsiBIIeHHE HW3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

Jlabopatopuass  padora  «lIpucnocobiieHuss  OpraHu3MoB U HX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3HOCTh.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metonbpl W3ydeHUS MaKpO3BOMIONMU. [lall€OHTOIOrMYECKUE  METOMBI
uzydeHus: HBoionuu. llepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus s3Boironuu. CpaBHeHHE (GIOpbl U
(dayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emund. Bumbl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
BOMIOIMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M TOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE U  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHUsS  HBOJIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/BI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlIMH U 3BOJIIOLMS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOJONUU. [Ipunyun cmenvl QyHKYUL.
HeoOpatumocTs 3BomonnH. AfanTuBHas paauanvs. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mrosep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemMeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emiun», «Jlpeid) KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu 5SMOPUOHAIBHOIO PA3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHUMEHTHI»,



«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YEIOBEKAa M IIWMITaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOIIUI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmus. [JloHayyHble IpenCTaBICHUs O 3aPOKICHUU KU3HU (KPEAOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ OnpoBeEpKeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HA U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosoruyueckas) OJBOJIOIHUSA. XHUMHYECKas DJBOJIONUA. AOWOTeHHBIM CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoanepBatHas rumnoreza A. .
Onapuna, TMoTe3a nepBuYHOro oyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIECTKH.

HUctopus 3emnm U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reoxpoHosorus. ['eoXxpoHoorndyeckas mKasua: 30Hbl, 3pbl, IEPUOIBI, JTOXH.

HadvanbHbie »Tanmbl opraHudeckord HBOMOUMU. [logBIEeHHE W H3BOTIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTabonu3Ma. BO3SHMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre s3ykaproT (CUMOUOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHHE
BUPYCOB. [IpoucxoknaeHne MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPYMIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pactennii. Bpixox pacrenmii Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOIHUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MIICKONMUTAOINX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.



Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpPHOJAM: apxeil, MpOoTepO30H,
najgeo3oM, Me3030M, KkahHo3oi. OOmas XapakTepucThka KiIumara u
reoJIOrMYeCKnX TmporeccoB. llosiBleHHE W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHUYECKHE KPU3UCHI Mpouuioro. Ilpuunnsl u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3eMIie.

CoBpeMeHHas cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpaMu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «CxeMa onbita @. Penny», «Cxema onwita JI. [lactepa no
W3YYCHHIO CaMO3apOKIeHUs *Ku3HmW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanpl  HEOPraHWUYECKOW  ABOMIOUHMMN»,  «[ €OXpOHOJIOTMYECKas  IIKaia,
«HauanpHble 3Tarbl OPraHUYecKo IBOIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumonoreHeza», «CucremMa KUBOW TpHUPOAbD», «CTpoeHue BUPYCAY,
«Apomoposbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuieuHonoiocTHbIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItunpe», «Miekonuraromme», «Pa3Butue XuzHu B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUIJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHUYEeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa saGoparopHas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3ydeHnio abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
MepBUYHON aTMochepey.

JlaGoparopnasi padora «l3ydeHue W OINKCAHWE HCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.



IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHMSI MTO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Paznenbl v 3aa4u aHTPOINOJIOTUU. MeTOo Ibl aHTPOIIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTenbCcTBA  CXOJACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPGhOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBegeHuYeckue. OTINYUS YelloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MpHU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4eoBEKOOOpa3Hble 00€3bSHBI
(POKOHCYJIbI) ¥ pAaHHUE MOHTHJIBI — OOIIME MPEJIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
J0Jiei. ABCTPaJONUTEKU — JBYHOTHE MPEAKU JtoAeh. YUenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIKOJIEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit — 0o0mMMA  MpesoK
HEaHJEPTAILCKOTO YeJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek HeaHIepTalIbCKUI
KaK BHJ JIFOJIEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJSAIHIX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPeKT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacbl. Ilonarne o pace. bonbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaANbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelnieHHs 4YeloBeKa MO IJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Tpucnoco0neHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXaromlel Cpeibl.
Bmustaue reorpadmueckoit cpenbl W apeidida reHoB Ha  MOPQOJIOTHIO U
(U3HOJOTHIO YeTIOBEKA.

MexaucunurninHapHbIe MeToAbl B (pUBMYECKOMU (Ouomornueckoit)
aHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEYECKUX MOMYJSIUiA. brocounanbHble HCCIETOBAHMS MPUPOILI YEJIOBEKA.
HccnenoBanue KO3BOMIOIMHA OMOIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.



JleMoHCTpanun

IToptpetsr: Y. HapBuHn, JI. Jluku, 4. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPONOJIOTUNY, «['0JJOBHOM MO3I YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYelnoBeKa M CKEJNeT HIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOIIMOHHOE
IpPEBO  YeENOBEKa», «ABcrpamonurek», «UYenosek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranpubny, « KpomMaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKHM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOU
KyJbTYpbl TIPEAKOB dYeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIh
yepena ueloBeKa M deperna IIMMIIAaH3€, MOJENIb KHUCTH 4YeJIOBEKa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTtopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallNil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalollei cpeaoi

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HayKaMHU.

Metonbt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBS3€W 4YenoBeuecTBa C npuponoil. opMupoBaHue
AKOJIOTUYECKOMN KYJIbTYpPbl U SKOJOTMUYECKON IPAaMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynee, H. A. Ceseprio, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3mensl dkoiaorum», «Metoabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
HUCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Dkosoruueckue (PaKTopbl U 3aKOHOMEPHOCTH Ux nericTus. Kimaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpoToreHHbIe. O01ume



3aKOHOMEPHOCTH JAEWUCTBHUs 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJIbHAs poOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojoruueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh kak skosiormdeckuii ¢aktop. Ilpucmocobiienus pacteHuil K
NOJJIep)KaHUI0 BOJHOro Oananca. Knaccudukanus pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XMMUYECKHE
O0COOCHHOCTH cpeji oOuTaHusi opraHu3MoB. IlpucmocoOneHust OpraHusMoOB K
YKU3HM B Pa3HbIX Cpellax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnenneie @opMbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopMme.
KusneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIECUCTBUS  (Tomuyeckue, (Qopuyeckue, (¢padbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosnoruyeckue (akTopbl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MONOTMUECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl O0OWTaHWS OpraHu3MoOB», «bHOJOrHYECKHEe PUTMBDY,
«Kuznennole  Qopmbl  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu



NUTaHUs», «XunHudecTBoy, «llapasutmsm», «Koukypenius», «CumoOuosy,
«KoMMeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHHUSI, repOapuu U KOJUICKIIUU TEIJIOJIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopurtam, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapu U KOJUIGKIMM pACTEHUHA U SKUBOTHBIX, OOJaJaONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpbisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo/10rus BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XapaKTEPUCTHKU MIOITYJISILIVH. [Tomymsiius Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEAW MOMYJSIUU: YUCIECHHOCTh, IUIOTHOCTb,
BO3pPaCTHAas M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoynoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHaMuKa momyJanud U €€ perydaiud. buoThdecknil MOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMUKHA TONYJISIHUU. KprBbIe pOoCTa YUCIAEHHOCTH TOMYJISLIHH.
KpuBble BbDKHBaHUS. Perymnsius 4YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe BHaa. MectooOutanue. MHoOromepHas
Mozenb 3Kkosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Hui. [ToTeHnmanbHas U peaau3oBaHHAs HUIIH.

Bun kak cucrema momynsiumii. Apeanbl BUIAOB. BuAbl U MX >KU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTHM TIOBEJEHUSI WU MUrpaluid >KUBOTHBIX. buosiormueckue
WHBA3UH 4yKEPOJHBIX BUJOB.

JdeMoHCcTpaMuA

[Toptper: Hx. M. XaTuyuHCOH.

Tabmumbl W cXembl: «DKOJIOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnomyisiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsi TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoOieHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 9. IKos10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexny
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB M TOTOK HEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocuUcTeMbl. buomacca u  mpoayKius.
DKOJIOTUYECKHUE TUPaMU/IbI YU CeNl, 0MOMAacChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTema. ArporeHo3. Pazmuuns
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 6 yHKyuoHuposanuu sxocucmem. IlepeHOC SHEPrUU U BEUIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3CHCTBUH.



Mexanuszmol 8030eUcmeus 3a2p}l3HeHu12 PA3HbLX munoe Ha
Cy60p2aHu3M€HHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKoOoJlocudecKoco HOPpMUPOBAHUA aHmponoceHHo2o 6030€lCmeusl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OumoneHo3a»,  «OKocHcTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», «OyHKIIMOHAIbHBIC
Ipynibl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«lenu nutanus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKass MUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTrUH B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanre ypo03KOCUCTEMBD».

JlaGopaTtopuasi pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypeHsl «DKCKypCcHUsl B TUIIHYHBIN OuoreoneHo3 (B qyOpaBy, O€pe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsi «IKCKYypCHsl B arpo3KocucteMmy (Ha MOJje WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buochepa — oOmennanerapHas 000j0YKa 3eMIIHM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBaJa kKM3Hb. PazBuTHe npeacrtaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6aactu ouocdepst u e€ cocran. JKupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri00abHOM PKOCcUCTeMBI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BCIIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIJIepoaa, a30Ta). PUTMHYHOCTE sSIBIIEHUMN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IMPOKOJIMCTBEHHBIC Jieca, CTEIH, CAaBaHHHI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhA. KilmMar, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIIH.



CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA 1
ouochepHbIX PYHKIIUM.

JdeMoHCcTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emum», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIAEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiiuMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTENBbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIE TPHUHIUIIBI YCTOWYMBOTO PA3BUTHUSL UEJIOBEUECTBA U MPUPOJIBI.
PanmonanbHOE  TPUPOJONOJIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJ00ATBHBIX SKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €0 BEPOSTHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocoepezaowjei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusaroujue O0oCmyn K
uHgopmayuu no  cocmoaHul0 OMOENbHbIX U008 u Ikocucmem. (OcHoOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCHEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapochepsl», «3arpssHenne mouBb», «llapHukoBeiii  3ddexT»y, «Ocobo
OXpaHsieMbI€ MPUPOTHBIC TEPPUTOPUNY, «MOJIETN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX paCcTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNCHUIO0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHONW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3Ma U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYKaroUIEn cpelie.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKA 00YyYaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M TMO3HABATENbHBIX 3a/1ay, BHIIIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTAMHU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOTO BBITTOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]l
PonuHou, ropmoctn 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIECAUIO U MaMSITHUKAM TIPUPO/IBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU TMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBbIO U JKU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

MHTEpEC K pa3nyHbIM cpepaMm MpodhecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

NOBBILIICHUE YPOBHS OSKOJOTHYECKOW KYyJbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M IMyTell ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B IPUPOJIE,



HalNpaBJICHHBIX HA COXPAaHCHUE PABHOBECHUS B DKOCUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, TMPUHOCIIIMX BpEl  OKPYKAIOIIEH
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO IKOJOTMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYpPbl KaK CpEJICTBa
B3aUMOJCUCTBUS MEXAY JIFOJbMU Y IIO3HAHUS MUPA;

NOHUMAaHUE CHenU(PUKU OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXPAaHEHHUS MTPUPOJHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3IaHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJieM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMUECKUX 3HAHUM B IENAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

IMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSCHEHHUS SIBJIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
VMMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;



CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelIeHus MpoOJieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXKIUCIUIUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMIOJEHHE, HW3MEpPEHUE, OKCIEPUMEHT U JpYyrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIE,
pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
rPaMOTHOCTH U COIIMAJIBHOM KOMIETEHIIMH OOYYaloluXcs; CHOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,
MUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBHUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBanus y oOydaromerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIBHBIC
yHUBEpCaIbHbIC yUeOHbIE JCHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBUS, COBMECTHAs
NEATEIIbHOCTb.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIacCcU(pUKaIi, 0000I1EeHNs ), PACKPBIBATh CMbICI



OMONIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITUS JUIS 00bACHEHUs ()AaKTOB U SIBJICHUI
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IIPEICTaBIICHUS
CYILIIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaKK€  MPOTUBOPEUMU  Pa3HOrO0  poJAd,  BBISIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAIMOHHBIX UCTOUYHUKAX;

pazpabarpiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHabHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCIIECIACTBUI AEATEINBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUIECHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBI JESATEIBHOCTH M0 IOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJadyl B 0Opa30BaTEILHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LE€JICHANPABICHHBIA MMOUCK TEPEHOCa CPEJCTB U CHOCOOOB
JeNcTBUS B MPOGECCHOHANBHYIO CPENy;

YMETh TNEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUYECKYIO OOJACTH
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIE€W, MpeJiaraTh OPUTHHANBHBIC MOIAXOAbI M pEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CTIPaBOYHMKAX, KOMITBPIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
UHGOPMAITUIO PA3IUYHBIX BUIOB U (DOPM IpEACTaBICHUS, KPUTUUECKU OIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3INYHBIE METOABI MPU TIOUCKE U
orbope Ouosiornyeckoil MHpopMalruu, HEOOXOAUMOM JJIs1 BBIOJHEHUS Y4eOHBIX
3aj1ay;

NpUOOpETaTh OMBIT MCHOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMANbHYIO  (GOpMy  TPEACTABICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduK, IUarpaMmbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmue:

OCYILIECTBISITH KOMMYHUKAIIMU BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMK IPYTHX YYaCTHUKOB
JMajora Wik JUCKYCCUN);



pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUSI, TTOHUMATh
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW U MHAUBUAYAJIHHOM
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9H;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIIICKTHBA;

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTaHMW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUMH,
pacmpenenarh pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBAaTh KAayeCTBO CBOEro BKJIaJa M KaXKIOTO yYaCTHHKAa KOMaHIBl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaT HOBBIE TPOEKTHI, OIECHUBATh HACH C TO3UIMH HOBH3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETMUYECKOE IOBEJACHHE B pa3iIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCTIONB30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEeM H HX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OHOJIOTWYECKUX 3HAHUI IIEJIeBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHONIICHHUIO K >KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
po0JIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJja4l B 00pa30BaTEIbHON
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh TUIAH pEIIEHUS MTpoOJieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;



JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa30BATENbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/J€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalUH, BHIOOpA
BEPHOI'O PELICHHS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUS MO HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX [PU AaHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro MpeameTa
«buonorusi»y Ha yrayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduapHOro  o0yueHus — oOydaromuxcss  Owojmormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAaHUIO 3HAHWMA, BUJIBI IEATCILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3JIMYHBIX YYeOHBIX, a TAKXKE B
peaTbHBIX JKU3HCHHBIX CUTyalusx. IIpenMeTHble pe3ynbTaThl MPEACTABICHBI 110
rojilaM U3y4dcHHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 10
Kjlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TIPUPOABI M  PEHICHUW  TPOOJIeM  PaAlMOHAIBHOTO



IPUPOIOTIOIB30BAHUS, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1eHTpax
MHOTO00pa3usi W MPOUCXOXKJEHUS  KYJIbTYPHBIX  pacTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI raMer,
He3aBUCUMOTO HaciegoBaHust [.  Menjgens, TOMOJOTMYECKUX PSIOB B
HACJIECTBEHHON U3MEHYUBOCTH H. . Basunosa), [IPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HAOJII0/ICHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB, B TOM YHCIIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAESITEIbHOCTH,
IPOTEKAIOUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IpoLIeCCOB: 0OMEeHa BenlecTB (METabOJau3M), IPEBPAILCHUS] SHEPTUH, OPOKEHUs,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenesa, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATBHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICICTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAaMH KIJIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJICTOK PAa3HBIX TKAaHEHM M WX (QYHKIUSIMH, MEXIY
opraHamMud M CHCTEMaMu OpraHOB Yy pPacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U MX
GyHKIUSIMHE, MEXKIYy CHUCTEMaMHU OpPTraHOB M WX (DYHKIUSMHU, MEXIY OSTaraMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISTh OTJIMUUTENIHHBIC MPU3HAKH JKUBBIX CUCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME aAPTyYMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,



YMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BBISIBISATH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXK/Yy UCCIIEAYEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JI€1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M TPAKTUYECKUE padOThl, COOIIOIATH
mpaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHEIM 000PYIOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb WCCICIOBAHUS, AaHATU3UPOBATH IOIYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHUE Y4YacCTBOBaTh B Yy4e€OHO-UCCIIEIOBATEIbCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJIUMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusIX;

YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MCHCHHE T'€HOMa WM CO3/IaHWe TPAHCTCHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHalIbHON
JESATEILHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON TPOMBIIIICHHOCTH, YTIyOIATh MMO3HABATCIbHBIN
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUs B  OpPraHU3alUsAX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB PaIMOHAIBHOTO
MIPUPOOTIOIL30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BJIAJIETh CUCTEMOW OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUS] W TIOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMUX OMOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, dKOCUcCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBosroniionHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHUS IBOJIIOINHN), YICHUS
(A. H. CesepuioBa — 0 nyTsiX 1 HampasieHusx sBontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum m B. BaiinOepra,
3apoapieBoro cxojacrea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,



AKOJIOTMYECKON NUpaMubl 3HEpruu), runotre3sl (rumoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAYyYHOTO  TMO3HaHUS,
UCIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, m3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISIBJICHUS H
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIOMIETO, ABIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS JBMKYIIUX CHJI SBOJIONUU Ha TeHO(MOH I MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpejfie OOMTaHMs, YepeJOBaHUSl HAIpaBICHUN
HBOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3UM MEXIY TMPOIECCAMU SBOJIOIMH,
JIBIDKYIIMMH CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMUHbIX IKOCHUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMITIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOMTaHUsl, EIUHCTBA
YeJIOBEUECKUX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOTo0oOpa3usi BHJIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI M YEIIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS I1I€JIb KCCIEIOBAHUSA, AHAIM3UPOBATH IMOJYyYCHHBIE
PE3YNbTATHI U JICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW pPaboTe Mo OMOJIOTHH,
AKOJIOTUM U MEIMIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyoJIMYHO  TPEACTaBISATh  IMOJYyYCHHBIE  pe3yJbTaTbl HAa  YUYCHUYECKHUX
KOH(epeHusX;



yYMEHUE OIEHWBATh THUIMOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
¥ YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpaICHUsS
ri100ajJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oymymiedl mpodecCuoHambHOU
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMSI, MEAUITNHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  Tpodeccmt W MPOAOJDKEHUE
OHMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne HaumenoBanue pa3jaeiioB JuekTpoHHbIE (HUGpPOBHbIE)
KoHTpoJibH IIpakTHyeck
n/n H TeM NPOrpamMMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
ble padoThI ue padoTbl
POII Buonorus - Poccutickas
1 buonorus xak Hayka 1
syIeKTpoHHad 1mkoia (resh.edu.ru)
5 JKuBrle cucTeMBI U UX 9 POIII Buonorus - Poccutickas
A3y4YEHUE JIIEKTPOHHAs 1Kona (resh.edu.ru)
buonorus - Poccuiickas piieKTpoHHAas
3 buonorus knetku 2 0.5 mxona (resh.edu.ru)
4 XuMuyeckas Opranu3aiust 10 1 1 POIII Buosorus - Poccuiickast
KJIETKHA siIeKTpoHHas mKoJa (resh.edu.ru)
5 CtpoeHue u pyHKIMH 8 2 POUI Buonorus - Poccuiickast
KJICTKH aJIeKTpoHHAs 1Ko (resh.edu.ru)
OOMeH BEIIECTB U 3
POII Buonorus - Poccuiickas
6 MIPEBpAITICHUE YHEPTUU B 9 1
aJIeKTpoHHAs 1Ko (resh.edu.ru)
KJIIETKE
HacnencrBennas .
POIII Buonorus - Poccutickas
7 uHpopManus u 9 0.5
. syiekTpoHHag 1mkoia (resh.edu.ru)
peanu3anus e€ B KJIETKe
o POIII Buonorus - Poccutickas
8 JKU3HEHHBIH UK KIETKA 6 0.5 1
aJIeKTpoHHas 1mkoua (resh.edu.ru)
9 CtpoeHue u GyHKIHH 17 15 POII Buonorus - Poccuiickas

OpTraHHu3MOB

sJIeKTpoHHas mKoJa (resh.edu.ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

PasmHOxkeHUE U pa3BuTHE

POII Buonorus - Poccutickas

10 8 15
OpraHu3MoOB JNIeKTpOHHas 1Ikona (resh.edu.ru)
I'eneruka — Hayka o
11 HAaCJIE€OCTBEHHOCTHU U 5 05 POII Buonorus - Poccutickas
U3MEHYHUBOCTHU ' siiekTpoHHas mKoJja (resh.edu.ru)
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 1 1 POIII Buosorus - Poccuiickast
HacJIeICTBEHHOCTH siIekTpoHHas mKoJja (resh.edu.ru)
13 3aKOHOMEPHOCTH 5 1 POIII Buonorus - Poccwuiickas
U3MEHYUBOCTH diIeKTpoHHAs 1ikoia (resh.edu.ru)
POIII Buonorus - Poccutickas
14 ['eHeTnka yenoBeka 5 0.5
sJIeKTpoHHad 1mkoia (resh.edu.ru)
POII Buonorus - Poccuiickas
15 Cenexkuusi OpraHu3MoB 4 1
dJIeKTpoHHAs 1mikoiia (resh.edu.ru)
16 buorexHonorus u 4 POII Buonorus - Poccuiickas
CUHTETHUYECKAS OMOJIOTHSI aieKTpoHHas mKoua (resh.edu.ru)
POIII Buonorus - Poccutickas
17 PesepBHOE Bpems 1
syieKkTpoHHad 1mkoia (resh.edu.ru)
OBIIEE KOJIMYECTBO HACOB
I 104 2.5 13

10 [TIPOT'PAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBanue pa3jaesioB dueKkTpoHHbIe (LM POBbLIE)
KoHTpoJibH IIpakTHyeck
n/n H TeM NPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
ble paboThI He padoThl

3apoKIeHUE U Pa3BUTHE 5
BOJIOLHOHHBIX POII Buosorus - Poccuiickas

1 N 4 JIEeKTpOoHHas mKoja (resh.edu.ru)
MpEeJICTaBICHUH B
OHOJIOTHHU

5 MuxkposBoitonus u eé 14 1 2 POUI Buonorus - Poccuiickast
pe3ynbTaThl 2JIEKTPOHHAs mKoia (resh.edu.ru)

3 MaxkpoaBoitonus u eé 6 PDOIII Buonorus - Poccuiickas
pe3yabTaThl AJIeKTpOoHHAs 1Koa (resh.edu.ru)

4 [Ipoucxoxnenue n 15 15 POII Buosorus - Poccuiickas
pa3BUTHE )KM3HU Ha 3emJie ' dJIEKTpOHHAs 11koJIa (resh.edu.ru)

5 IIpoucxoxneHne yenoBeka 10 1 1 PDOIII Buonorus - Poccuiickas
— aHTPOIIOreHe3 JNIeKTpOHHAs 1Kona (resh.edu.ru)
DKOJIOTHSl — HayKa O
B3aMMOOTHOIICHUSIX

6 OpPraHu3MOB U 3 05 POIII Buosorus - Poccuiickast
HaJOpPraHU3MEHHBIX ' dJIEKTpOHHAs 11koJIa (resh.edu.ru)
CHCTEM C OKpYKarolen
cpenoit

7 OpraHusMsbl U cpena 9 15 POII Buonorus - Poccuiickas
oOurTauusg ' DJIEKTpOoHHAs 11koJa (resh.edu.ru)

8 DKOJI0TUs BUIOB U 9 0.5 POII Buonorus - Poccuiickas



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

MOIYJISIUNA

siieKTpoHHas mKoJia (resh.edu.ru)

DKOI0Trus COOOIIECTB.

POII Buonorus - Poccutickas

9 12 0.5
DKOJOTUYECKHUE CUCTEMBI ANIeKTpOoHHAs 1Koua (resh.edu.ru)
10 buocdepa — rmobanpHast 6 POIUI Buonorus - Poccuiickas
JDKOCUCTEMA JIEeKTPOHHAA mKoJa (resh.edu.ru)
11 YeoBek U OKpyxkKaromas 5 POUI Buonorus - Poccuiickast
cpena JNIeKTpOHHAs 1mIKona (resh.edu.ru)
POIII Buosorus - Poccuiickast
12 PesepBHOe Bpems 8
AJIeKTpOHHAs 1Koua (resh.edu.ru)
BIIEE KOJIMYECTBO YACOB
OB oIl 102 7.5

I10 ITPOT'PAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

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

buonorus, 10 kimacce/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue; nox penakuuei Ilaceunuka B.B., AkunonepHoe 001ecTBo
«3narensctBO «IIpocBenienue»

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyoroB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
buonorus 10-11 k. [Toypounsie pazpabotku. B.B. [Taceunuxk I'.I". [1IBerioB
T.M. EdpumoBa

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
https://shio.info/?disableGlobalInfoCollect=falseysclid=Imghx6fa8z25150240

https://bio.1sept.ru/urok/?ysclid=Imghd35pzf305481023

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=29ysclid=Imqi0q33b427872
1702



https://sbio.info/?disableGlobalInfoCollect=falseysclid=lmghx6fa8z25150240
https://bio.1sept.ru/urok/?ysclid=lmghd35pzf305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29ysclid=lmgi0q33b4278721702
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29ysclid=lmgi0q33b4278721702
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29ysclid=lmgi0q33b4278721702
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