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HOACHUTEJBHASA 3AITUCKA

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

VYueOunsiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nojioxkeHusm ®I'OC COO npodunbHbie yueOHbIC
OpeAMEThl, H3ydyaeMble Ha yriayOJEéHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHUM
001MM, cpeTHUM MPOGEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C MPOQOpUEHTANUCH OOYYaIOMUXCd W CTUMYJIMPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HaHWsSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIE€JIOM.

[Iporpamma no yueoHomy npeamery "buomnorus" nqaér npeacTaBiaeHue O Heu
U 3a7a4ax M3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM ypOBHE,
ompenenseT o0s3aTeNbHOEe (MHBApUAHTHOE) TMPEAMETHOE COJACp)KaHUE, €ro
CTPYKTYpUPOBaHUE MO pa3lellaM W TeMaM, pPACHOPEACIICHHE M0 KJaccam,
PEKOMEHJIyeT TMOCIE0OBATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepuajia ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3paCTHBIX 0COOEHHOCTEH o0yuatomuxcs. B mporpamMme nmo 6uosioruu peann3oBaH
MPUHLIUI TPEEMCTBEHHOCTH € U3yuye€HHUEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHusi, Ojarojaps 4YeMy MPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
NOCJENyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHUM, OPHUEHTHUPOBAHHBIX Ha
GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTMYECKOIO
MBIIIEHUS, TIPEJICTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCITUTAaHUE OEPEKHOTO
OTHOIIEHUS K OKPYXKaIoIIel MPUPOIHON cpesie. B mporpamme mo GMoJIOTHH TakkKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K mIaHUPYEMBIM JIUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHus ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIIbHON JCSITEIIBHOCTH OOYyYaronuxcsi 1O OCBOCHHUIO COJICpKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepIlaeT OMOJIOrHYecKoe 0Opa3oBaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHUE
U yriyOneHue 3HaHui 00y4aroIuXxcsi 0 )KUBOM MPUPOIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHOU OMOJIOTUH, IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKH, CEJIEKIINY,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YUEHHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJATOTOBKY OOYYArOIIMXCS K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpk aHHs COCTABISAET CHCTEMA
OMOJIOTMYECKUX  3HAHMW, TOJYYEHHBIX TMpPU HM3YyYEHUH OOydaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ie]IOB OMOJOTHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS TOJNYYarOT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HaHMs O PacTEHUsX, JKUBOTHBIX,
rpubax, OakTepusiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYCHHBIMU OOYYAIOIIMMHUCA TNPU H3YYECHUU
bu3uKku, XuMuK, reorpaduu 1 MaTEMaTUKH.

Crtpyktypa mporpammbl 1o ydeOHoMmy mnpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allii, SBOJIIOIIMH OPraHUYeCcKOro MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpa3us miuaHeTsl. Tak, B 10 kinacce nzyuarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OWOJIOTUMU, SMOPHUOJIOTUH U OHOJIOTUHU
pa3BUTHA, TEHETHKU W CEJICKIIMU, OMOTEXHOJOTHMH M CHHTETHUYECKON OHMOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHMs OOYyYarolIMXCsl MO OOTaHMKE, 300JI0TMHM, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce u3ydaroTcst 3BOJIIOMUOHHOE YUEHHE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VY4eOnbiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHHE
o0Oy4aromuMucss OMOJIOTMUECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MIPaBUIL,
JIekKaAUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUY, IPUKIIAIHBIX aClIEKTaxX OMOJIOTMYEeCKUX 3HaHUM. Jis
pa3BUTHA M NOAJEP)KAHUS MHTEepeca OOydaroluXcs K OHMOJOrMH Hapsay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPXKAHUHU MPOTPaMMbI
no OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUSA
TOW WJIM MHOHM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX 1 3apyOEIKHBIX YUEHBIX
B pEIICHUE BAKHEUITNX OMOJOTUIECKUX U KOJIOTUIECKUX MTPOOIIEM.

I{enb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN



OpraHW3aIlii KUBBIX CHCTEM pA3HOTO paHra W MNPUOOpETeHHE YMEHUU
WCITIOJIB30BaTh TH 3HAHUS B (DOPMHUPOBAHMM MHTEPECA K OMPEAeTIEHHON 00acTh
npo(hecCHOHANBPHON JAESITENbHOCTH, CBSI3aHHOW C OuoJoTHMEH, WM K BBIOODPY
y4eOHOTO 3aBEICHUS IS TPOIOJIKEHHSI OMOIOTHYECKOTO 00pa30BaHusI.

JlocTmkeHne 1enu UW3ydeHHs ydeOHoro mpenmera «buomorwms» Ha
yryOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a]1a4:

OCBOCHHME OOYYAIOIMUMHUCS CUCTEMbI OHMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIIFOIIMNX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHHUHU, MHOT000pa3uM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIIeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OUOTE0IeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarolmnuxcs C METOJAaMH TO3HAHHS >KUBOH TMPUPOIBL:
UCCIICIOBATEILCKUMHA ~ METOJJaMU  OMOJIOTUYECKUX HayK (MOJIKYJSIpHOH U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJIOTHH, TAJICOHTOJIOTHH, OSKOJOTHH);
METOJIAMH CaMOCTOSITEJILHOTO TIPOBENCHUSI OWOJIOTHYECKUX WCCICOBAHUN B
Jaboparopud W B mOpupoae (HaOIOJEeHHE, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICTUPOBAaHUE);

OBJAJICHUE OOYYAIONUMHUCS yMEHUSMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAM3UPOBATh W WCIOJIB30BaTh OHMOJOTHYECKYI0 WH(GOPMAIIMIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U COIHAIbHO-DKOHOMHYECKHMH W 3KOJOTHYECKHUMHU
npo0OJieMaMy YeJIOBEUECTBA; OIEHWBATH IOCJEICTBUS CBOCH AESITEILHOCTH TIO
OTHOILIICHUIO K OKpYXalollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIMIUX  JIIOACH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHUM, MpaBuia MOBEACHUS B MPUPOJE U
obecrnieyeHns 0€30MacHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YJAIONUXCS MHTEIVICKTYIBbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
IpOIlECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTMH, peIIaeéMbIMU €10 TpoOJieMaMu, METOIOJIOTHEH
OMOJOTUYECKOTO UCCIICIOBAHMUSI, IPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
perieHus] OMOJIOTMYECKUX 3a/lad, MOJACIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
MIPOIIECCOB;

BOCTIUTaHHE y OOYYAIOIINXCS [IEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SBICHUSIM; (DOPMHUPOBAHHE IKOJIOTHIECCKOM,



TeHETUYECKON IPaMOTHOCTH, 001N KyIbTYphI MOBEACHHS B IPUPO/IC; MHTETpALlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIHLHOM
IPUPOAOTIOIB30BaHUHU (COOTIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOI'O 370pOBbS M 3/I0POBBS
OKpyXaromux Joaed (cobmoneHus Mep NpOPHIAKTUKH  3a00JIeBaHUM,
oOecrieueHne OE30MACHOCTH KU3ZHEICATENLHOCTH B YPE3BBIYAMHBIX CHUTYyalHsIX
OPUPOHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUM  JUJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOMIMMUCS
VH/IMBUA 1Y aJIbBHOMN o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCIEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIUBUyAJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMH PErHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJOTUU Ha YriIyOJIeHHOM
YpOBHE cpeaHero oobrmiero oopa3oBanus, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).

Ot60op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsS OWOIOTHUH
OCYULIECTBJISIETCA € YYETOM CHenu(UKU ero cojepaHUs W HANpaBICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
PO eCCHOHATLHOTO U BHICIIETO 00Opa30BaHUS.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
ABJIIETCSl TIPOBEJICHUE JTAa0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
o0yyJarouuxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIISICTCS YUUTEIEM Ha OCHOBE UMEIOIUXCSl MaTepUaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

CopnepkaHrue NpOrpaMMbl, BBIIEJIEHHOE KYPCUBOM, HE BXOIHUT B NPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHbIE M T[OHCKOBbICE HAy4YHbIE€ HCCICIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTH YEJIOBEKA: MEIWIMHE, CEJIIbCKOM XO35MCTBE,
MIPOMBIIIIJIECHHOCTH, OXPAHE TPUPOBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
['apsen, I'. Mengnens, B. U. Bepnaackuii, . I1. I1asnos, 1. 1. Meunukos, H. 1.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusiii. Ilpomeccrsl, mpoucxopsmue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3anus, Metaananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI UWCKaXk€HUsT pPeE3yJIbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuner u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas, «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCcKoro opranuszmay, «buoreonenosy», «buocdepay, «Metomab
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE 1Tl TPOBEACHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

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

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

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

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

Tema 4. XumMmuueckasi Oprann3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopa u e€ poJib Kak pacTBOPUTEIIS, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperysiuud. MuHepanbHble BEIlIeCTBa KIETKH, X Ouosioruueckas pojb. Poib
KAaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oejnka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapuibl, AUCaXapuabl, OJIUTOCAXapU/Ibl U OJIHCaAXapUIbL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununpl. M'uapodunbHO-THApPOGOOHBIE CBOMCTBAa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /[pyeue nykneosuompugocghamol (HT®D). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHe U Ono(u3ndecKkrue MCCIeTOBaAHMS
CocTaBa W MNPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJEKyn. Mooeruposanue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [lommnr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHUECKUX dJIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacrnipenenenue XuMU4ECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

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

ObopynoBaHue: XUMHYECKast MOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi pabdora «lccnenoBanue HyKJIEMHOBBIX KACIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotnueckas. CTpyKTypHO-
(GyHKUIHOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHue mpoKapuoTHIECKOM KIeTKU. KiieTouHasi cTeHKa OakTepuil U apxen.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenuie v GyHKIHOHUPOBAHUE yKApUOTHUECKOM KieTKH. [1na3zmMaruueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa IUia3MaTHdecKkod mMemOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MEMOpaHy: nmaccuBHbIN (Muddy3usi, obnerd€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuitaemocth MeMOpanbl. PaboTa HaTpuii-KkaaueBoro Hacoca. DHAOIMUTO3:
MUHOLIUTO3, (aromuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpruOoB.

[uronna3zma. [{uro3omns. [utockener. JIBuxkenue nuromniazMbl. OpraHouIbl
kieTku. OiHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (JI1C),
anmapat [ onblKu, JIM30COMBI, HMX CTpoeHHME U (QYHKUUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJ0B KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHBIN) SHIOTIA3MATHICCKUN PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W 1uiacTuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOIIMUX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOMIIACTHI BBICIIUX PACTCHHM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Ku 6 mumosze. Aloepnulil
MPAaHcnopm.

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

JdemoHcTpanumn



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

Tabmumpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrE TPOKAPUOTUYECKON KIIETKI.

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

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue miIa3MoiM3a M JEIIIa3MOJM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTHyeckas padora «3ydyeHne ABMKEHUS UTOIIIA3MbI B PACTUTENBHBIX
KIIETKaX).

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUN KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IuyYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCUuceHHbIll U OKCcuceHHblll omocunme3 y odaxmepui. Ceemocoouparoujue
nuUeMeHmbvl U NUSMEeHMbl PeakyuoHno2o yeumpa. Poiab XJIOpoImacToB B IpoLecce
¢dorocunTesa. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munuvl
gdomocunmesa. IIpoaykTUBHOCTB (hoTOCHMHTE3a. BiusHue pa3nnuHbix (akTOpOB Ha
CKOPOCTh (pOTOCHHTE3A. 3HAU€HUE (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaAYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEM OOJIC3HEH.

AnpobHbie OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
bocdopuupoBanue. Inepaus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomornHoti AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepesa aHadpoOHBIM. D (HEKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenune pepMeHTa», « XeMOCHUHTE3Y.

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

JlabopaTtopHuasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)».

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

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

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

Peakunn mMarpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKIMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHbopManuu. ['eHeTnuecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIILMHU: KOMIJIEMEHTAPHOCTh, AHTUIIAPAILIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApUOT. Peryisinus akTUBHOCTM T€HOB Yy NHpOKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPEccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycol — Heknerounbsie GopMbl )KU3HU U 00IUraTHbele napa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

Bupycuble 3a005eBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIIN/, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

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



JdemoHCcTpauuu

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHUYECKUN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr penmmmxanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUMJIOWAHBIA W
rarionHbli  HaOopel XxpoMocoM. ['omonoruuynbsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kietku — MuTo3. CTauyu MUTO3a U MPOUCXOSIIINE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknsaes u IUTOKMHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiuus MUTOTHYECKOrO LUKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rubesb — anomnTo3.

Knerounoe sapo, xpomocomsl, (yHKIHOHaIbHAasi T€HOMHKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpauuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOpELIKa JIyKay.

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOIIpenapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCco0OEHHOCTHU CTPOEHUS U )KU3HEAECATEIHLHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHbIE TPUObI, OAHOKJIETOYHBbIE BOAOPOCIHU, APYTUe
npoTUCThI. KoIOHHANIbHBIE OPraHU3MBI.



B3anmocBA3p 4YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Txanu pactreHuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAsL, TOKPOBHAS,
IPOBOJAIIASL, OCHOBHasi, MexaHudeckas. OCOOEHHOCTU CTpPOCHMs, (YHKUUUA U
pACIIOJIOKEHUS TKAaHEW B OpraHax paCTCHUN.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNoKEHUSI TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIil 1 BHYTpeHHUI ckeneT. CTpOEHUE U TUIIbI
COECIMHEHHUS KOCTEMU.

JIBr>keHuMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomenne Boabl, yriIeKUCIOro ra3a i MUHEPaJIbHbBIX
BelleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTrpumosoctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

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

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpalieHusi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua v €€ peryJisiuus.

Brinenenne y oprann3MoB. Belnenenune y pacteHuid. Beiaenenue y )kUBOTHBIX.
CokpatutensHple Bakyonu. Opranbel BblaeneHusd. DuibTpanus, CceKpenus u
oOpaTHOe BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbljeneHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOW W BBIACIUTEIBHOM CHCTEMaMH. BblaeneHue y



MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Ctpoenne n (QyHKIIMOHHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3alUThl. OUTOHITUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnmasiutesnbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JICBaHUMA.

Pazgpaxumocts u perymsuusa |y OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OpraHn3MoOB. Takcucel. Pa3npaxuMocTb U peryssiiys y pacTEHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBHas cucrema um pedrnektopHas perynsmus y KUBOTHBIX. HepBHas
cuctema M e€ OTJieibl. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOU CHUCTEMBI Y
KUBOTHBIX. OTIENBI TOJOBHOTO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednekropHas ayra. besycioBHbie U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. 11. [TaBinos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopociny, «baktepum», «lIpocreiimme», «OpraHbl IIBETKOBBIX PpPAaCTCHUIN,
«CuctemMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOs»,
«CTpoeHue JNHUCTOBOM IUIACTUHKN», «TKaHW JKUBOTHBIX», «CKEJIET 4YeIOBEKA,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BbiaenuTenpHas cuctemay, «JHJIOKpUHHAsi cucTteMa», «CTpOEHHE MBI,
«Ammynuter»,  «Kuimieunonosioctueie», «CxeMa  TWTaHUA  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOEHUE THUIPBD»,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHHe M0xkAeBOro 4epBs», «HepBHas
cucteMa poeio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOKHX, *KUBBIE IK3EMIUISIPhl KOMHATHBIX PAacTeHUH, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMUM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeIOBEKa,
o0opy0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHU,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOIO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «/3ydueHue TKaHEeH sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHUSI OpPraHu3MOB: Oecrojioe (BKJIO4ash BEr€TaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTkH, Wau rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnarosep. buosmorndyecknii cMpICi
M€03a M IMOJOBOro Impouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y uBOTHbBIX. [10J10BBIE KENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOJIOTBOPEHUSA: HApYXKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUs — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2na8HvIX NPodIEM IMOPUOIOCUL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONIUX. 3apOJIbIINIEBbIC JIMCTKU
(racTpyJsinps). 3akaaJaKka OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(aKkTOPOB OKpYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHblil nepuoxa. IIpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSAMOr0 M HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJisliiy pocTa KUBOTHBIX U yesoBeka. CTaauu moCcTIMOPHUOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U uenoBeka. [lepuoasl oHTOreHe3a yenoseka. CTapeHue u CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr um crnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OOpa3oBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuil. OII0g0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OPraHu3MOB. J[BoiHOE
OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISILIUM OHTOI'€HE3a Y PACTEHUIN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«Pa3zmHoxeHue runpel», «Meito3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
AUIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3BuTMe w™amnckoro xyka», «Pa3Buthe capaHuny,
«Pa3zButne narymkw», «J/IBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHUWY,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX M JIBYJOJIBHBIX PAacTeHU», « KU3HEHHBIA UK
MOPCKOU KanycTbD, «JKU3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KW3HEHHBIN IIUKJI COCHBIY.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHS JIATYLIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETIAPATAX .

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

HcTopust cTaHOBICHHS U pa3BUTHsI TeHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiora, H. U. Basunosa, A. H. benosepckoro, I'. [. Kapneuenxo,
1O. A. ®uwmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJJIeIbHbIE TEHBI, AJIbTEPHATHBHBIC IMPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKHUH,
MOJIEKYISPHO-TEHETUUECKH.

JdeMoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojeHus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus MNpu3HakoB. LluTonorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUs. [ UIOTE3a YUCTOTHI TaMET.

Ananuzupytouiee ckpemuBanue. [[poMexxyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre mpru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTtuit 3akoH MeHiens — 3aK0H He3aBUCHUMOTO
HaCJIeI0BaHUsI IPU3HAKOB. [{uTOIOTNYECKe OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICIOBAHUE T[C€HOB, HAPYIICHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAs
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpOMOCOMHBIN MEXaHU3M OMNPEAEIEHUs MoJIa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBI M Te€TEpPOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mprus3HakoB, CHENJIEHHBIX C MTOJIOM.

['eHotu kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojelcTBUEe HEaAICIbHBIX TI'€HOB.
Kommnnementapaocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBENCHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTMYeckue MeXaHU3MBbI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKpPOOHOM». ['€HeTHYeCKHE acheKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHaIU3UpYyollee CKpenuBaHue», «HemomHoe moMHUHUpPOBaHUEY,
«CreryieHHOe HacleIoBaHWe TPU3HAKOB Y npo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotum nTuIbD,
«MHO>XECTBEHHBIN aJlJICIN3M», « B3anMo1eCTBHUE IT'€HOB.

O6opynoBanue: MoJelb JUIsl  JIEMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECNb IS



JEMOHCTPALMU CLEIUIEHHOTO HACJIENOBaHUs NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «/Ipozopumnay.

IIpakTnyeckass padGora «l3ydyeHue pe3yapbTaTOB MOHOTMOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD).

IIpakTuueckass  paGora  «lM3ydeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PUIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  HOpMUpOBaHMM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MoaudukanronHas W3MEHYMBOCTh. Ponmb  cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM MpOLECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIh KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyrainmoHHass W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HUToIIa3MaTuyeckue Myrauuu. CoMaTUYEeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHol M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIO0B B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008anHuu U U3MeHYUB0CMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdemoHcTpanumn

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

Tabmuubr w  cxembl: «Buapl wu3mMeHumBoCTHY, «MoaudukarmoHHas
U3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMIA,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapHUALMOHHON KPUBOMY.



IIpakTuyeckas padora «Myranuu y apo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka YesioBeKka

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJIILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKH M. CoBpemeHHOE ONPEAEIEHUE TEHOTHIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleNCTBEHHOM MPeapacloiokEeHHOCTHIO.
3HayeHUue MEAUIMHCKON T€HETUKHU B MPEJOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHIeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACMEKThl UCCIIECIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYyKaromiei cpennl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun dvenoBekay, «MeTolbl U3y4EHUS] TE€HETHKHU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanys u cenekuusi. 3apoKJICHHUE CEIEKIUU U JOMECTUKALUN. Y YEHUE
H. W. BaBunoBa o lleHTpax MNPOUCXOXJICHUS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Posib ceekiuu B CO3/1JaHuy COPTOB PACTEHUI U ITOPOJ ) KUBOTHBIX. CopT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM M3MEHYMBOCTHU
H. W. BaBumnoBa, ero 3HaueHue Jjis CeIEKITMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIH H
VIH/IUBU 1Y JIbHBIN. DTarnel KOMOMHAIIMOHHON CCJICKIIUU. HUctrwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OICHKU
(deHoTHa TOTOMCTBA U OTOOP 0 TeHOTHUITY C omotkio aHanuza JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ|  CEJEKIMOHHOM  paboThlI.
PainanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAIUU y KYJbTYPHBIX
dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 1151 momydeHust icXOAHOTO MaTepurana s CEeJICKIIUN.

[Tonyuenune MOJIUTIONUIOB. BryTtpuBunoBas ruOpuan3aIus.
bnu3kopoACcTBEHHOE — CKpelMBaHue, wWid  UHOpuaAuHr.  HeponctBenHoe
CKpeluuBaHue, win aytOopuaunr. ['ereposuc um ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausanms. [Ipeomonenune Oecruionus



MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHNUS CEIEKIINA PACTEHUN U )KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHre U U3yYeHUE FTeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX
JTUKHUX pOAUYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YIAVYUleHUs
Cyuecmeyomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUEM COBPEMEHHBIX MeMmO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuBHbIX MexXHOI02UMI.

JdeMoHcTpanuu

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIECICTBEHHON W3MEHYMBOCTI,
«Metonpl cenexnmmy, «Otnanéanas rudpuausanus», «MyTrareHesy.

JlabopatopHasi pabora «/3yueHune copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHbIE METOJBl U JOCTHIKEHHUSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B Jab0OpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaaunuonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJEenne. Mukpoouosoruueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoaCTBO Oenka, aMUHOKHUCIIOT M BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYaroIrecs: B IpUpoae OUOCUHTETUYECKUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN U
*KUBOTHBIX. KpmoGanku. Comaruyeckas THOpuUAM3AUS W  COMATUYCCKUN
sMOpuorene3. lcronb3oBaHuEe TramiouoB B CelEKUUU pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHE. PeKOHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALIMU SIAEP KIETOK.



Texnono2uu 0300poenenus, KyI1bmusupo8anus u MUKPOKIOHATbHO20 PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ FTEHHOW MHKXEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MH)KEHEPHH.

Meauumnckue ouotexnonoruu. Ilocrrenomuas uudposast menuuuna. [11P-
JUArHOCTHKAa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUI aHaau3 IpoTeoMa
4eJIOBEKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss uid  pa3pabOTKU
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUN TpEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecreyeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-cogepkammx BuUpyCOB, BBI3BIBAIOIIUX OCO0O0 OMAacHbIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHKeHepHus», «I eHHass HHKEHEPUs».

JlabopaTtopHnasi padora «3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypeuss «bHOTEXHONOruMss — BaKHEHINAs MPOU3BOAUTENBHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xxneHue m pa3sBuTHE IBOJIOUMOHHBIX NpPEACTABJICHMI B
omosioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. J)KusHp u Hay4yHas aesrenbHocTh Y. /[apBrHa.

JIBrKy1Me CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHMW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopun HBomtounu (CTD). HelitpanbHas
Teopusi 3Bomtouuu. CoBpeMEHHass HBOJIIOLMOHHAs  Ouoyorvsa. 3Ha4YeHHe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, dx. Xonnein, 1. K.
benses.

Tabnuie! u cxembl: «Cucrema xuBoit ipupo sl (1o K. JIuauer)y, «Jlectauia
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMUpoBaHUSI NPUCTIOCOOJICHUN Y
pacTeHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapipyra nmyremectsus Y.
Hapsuna», «Haxoaxu Y. [apsuna», «@Dopmbl OOprObI 3a CYIIECTBOBAHUEY,
«Ilopoasl romyOeit», «MHoroo0pasue KyiabTypHBIX (popM KamycTel», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. J[apBuny)»,
«CxeMa COOTHOIIECHUS ABWKYIIMX CHJI DSBOJIONUN», «OCHOBHBIE IOJOXKECHUS
CUHTETHUYECKON TEOPHUH IBOJIFOLIAN.

Tema 2. Mukpo3BoIOLMS U €€ pe3yJabTaThl

[Tomynsinusa Kak 3J€MEHTAapHAasl €AuHULA 3BONMOUUA. COBPEMEHHBIE METObI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl mnomyisuui. M3meHeHue
reHooHAa MOMyJSIIUM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (HAKTOPHI (IBWIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTthBHass WU3MEHUMBOCTh. Jlpelid TeHOB — ciydyailiHbIe
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT aJljlesiel B monysiuusx. DGQPexT ocHoBaTelIs.
Sdexm bGymwinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pPa3HO0OPA3UsL:
npuuunsl u creocmeus. llpossnenue sghghexma opetigha eeHo8 8 OONLUUX U MATIX

NONYIAYUSX. Murpanumu. N3onsauus MIOITYJIALIUM: reorpaguyeckas
(mpocTpaHcTBeHHas ), Onosorndeckas (penpoayKTHUBHAs).
EcrectBennbiii oTOOpP — HampaBisoomui (akTop SBOMOIUUA. DOPMBI

€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUSA COLHAIBHOTO
HOBE/ICHUS KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOLMH.
Bo3nukHOBeHHE pUCoco0sIeHNH y OpraHu3MOB. ApoMOp(O3bI U UM0aIaN TAIIH.
[Tpumeps! mprcocoOIeHMI y OpraHU3MOB: MOP(OJIOorndecKue, (PU3N0IOrHIECKHE,
OonoxuMuuyeckue, MnoBefeHuYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIECHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pe3ysbTar
MUKpO3BOIOIMU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHNUS AJITOTIaTPUIECKOE (reorpaduueckoe),
cUMIaTpudeckoe  (IKOJOTHYECKOoe), «MTHOBEHHOE» (MOJIUIION T 3AITH S,
rudpuansanys). JJIMTeIbHOCTh 3BOIOUOHHBIX IPOLECCOB.

Mexanu3msl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Pounb 3BOMIOIIMOHHO# OMONIOTHH B pa3pab0TKe HAyYHBIX METOJOB COXPAaHEHHUS
onopaznoobpasusi. MHUKPOIBOIIONKS U KODBOJIONHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpt u cxembl: «MyTallMOHHass HM3MEHUYUBOCTHY, «llomymsiuonnas
CTPYKTypa BUaa», «Cxema NposBiIeHUs 3aKkoHa Xapau—BaitHoepray, «/[Bmwkyiiue
CUJIBl ABOJIOLUNY, «IDKOJIOTHYECKas M30JSLUS MOMYISIIUIA CEBAaHCKOU (Qopenny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHULIBI JAyPCKO»,
«ITonmysIIMOHHBIE BOJIHBI YMCIEHHOCTH XUIIHUKOB M XKEPTBY», «CXxema AercTBUs
€CTECTBEHHOTO 0TOOpay, «PopMbl 00PHOBI 3 CyIIeCTBOBaHUEY, «HIyCTpHaIbHBIN
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBHUTeNbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexnaromas oxpacka >KXUBOTHBIX», «DU3HOJIOTHYECKHE
anantanuny, <«lIpucrnocoONeHHOCT OpraHu3MoB U €€ OTHOCHUTEIbHOCTDHY,
«Kputepuu Buaa», «Bunbl-nBoiinukn», « CTpykTypa Buaa B mpupojae», «CrnocoObl
BUI000pa3zoBaHusy, «['eorpaduyeckoe BumooOpa3oBaHue TPEX BUIOB JTAHIBIIICH,
«IKonoruyeckoe BUI000pa3oBaHUE BUAOB CUHUL, «llodauruionasl pacteHuin»,
«KamycTHO-peAeuHbIN THOPUI.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHII 1
3Bepel C MpUMEpPaMy Pa3IMYHBIX MPUCTIOCOOIEHUH, YyUdesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BHUAOB, OOpA30BABIIMXCA Pa3IUYHBIMU
Croco0aMu.

JlabopaTtopHasi padoTa «BblsiBlieHHEe N3MEHUYMBOCTH Y 0CO0€ OJTHOTO BUIAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11E€JIECO00Pa3HOCThHY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(POJIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroasl u3ydeHHs MakposBoirouuu. [lameoHToIOrMYecKHe  METOMAbI
uzydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PATIBI
OpPraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtouuu. CpaBHeHue ¢GIopsl U
dbayHpl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obGmactu 3emiu. Bumbi-
SHAEMUKHU U PEJIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/Ibl U3YYEHUS
HBONIOLMH. ['€HeTHueckne MEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PyaumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETHUYECKUE,



OMOXMMUYECKUE U MATEMATUUECKUE METO/Ibl U3YUEHHUS SBOJIOIUU. [ OMOJIOrMYHbIE
reHbl. COBpEeMEHHBIC METO/IBI TOCTPOEHUS (DUITOTEHETUUECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl yHKyull.
HeobOpatumocTs 3Bomtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «DUIOTEHETUUECKUN sl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Crerouedans»,  «Punnopute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jlpeid KOHTHHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa M IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUN).

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKHM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHA HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHay4dHble TPEJACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanwu, JI. [Tactepa. [IponcxoxaeHue xu3HU U aCTPOOUOIIOTHS.

OcHOBHBbIE ATaIlbl HEOPTaHUYECKOU ABOJIOLIHH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmu.
O6pazoBanue noauMepoB u3 MoHoMepoB. KoarepBarnas runore3a A. M. OnapuHa,
runore3a rmnepBuuHoro OymboHa JIx. XomjelHa, TreHeTudeckas rumnore3a [
Ménnepa. Pubosumer (T. Yek) um rumoresa «vupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

Hcrtopus 3emnn u MmeTo bl €€ n3yuenus. MlckonaeMmble OpraHuyecKue OCTaTKU.
['eoxpononorust u €€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHAsE T€OXPOHOJIOTHA.
['eoxpoHOJIOrMYECKas IKAJa: S0HBL, 3PbI, IEPUOIbI, TOXU.

HauanwpHble sTambel opranudeckou 3Bosirounu. [losiBieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHaJjor MEepBbIX Ha 3emMie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOMOTeHEe3). DBOTIOLNOHHOE TPOUCXOKICHHE
BUpycoB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HUKHOBeHUHe
OCHOBHBIX I'PyNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apOMOpPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUU W
3aBoeBaHue UMM cymu. CemeHHble pacTeHus. IIponcxokaeHune IBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntul. [lpunoun ximoueBoro apomopdosa. OcBoeHune Oecrno3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
naneo3o0il, Me3030#, kaitHo30M. OO11as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHIECKUX
npoueccoB. [losiBiieHne U pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE:
ero YCJIOBHS U BIUSHUE HA ra30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUS — DKOJIOTMYECKHE KPU3UCHI pouuioro. IIpuunuHel u
CJIEACTBUSI MAacCOBBIX BbIMHpaHMIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, €r0
ocobennoctu. [IpobGiema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHmdeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onsbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHusl Xu3Hm», «Cxema ombita C. Mwmiepa, I'. FOpu»,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoxpoHonorumyeckas  MKaiay,
«HayanpHble 3Tanbel OpraHUYecKo 3BoOIUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuoreresa», «Cucrema >KXuBOH mnpupoasl», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacTeHuit»y, «PunnopuTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIE
pactenusn», «Oprassl HIBETKOBBIX pacTeHUIN, «CxeMa pa3BUTHA KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «KumednomnonaoctHeiey, «IImockue
yepBu», «YneHucroHorue», «PwiOBD», «3emMHOBOAHBIEY, «IIpecMbIKaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue )XU3HU B apXEUCKoOU dpe», «PasButue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3sBUTHE KU3HU B NAJCO30UCKOU 3pey,
«Pa3BuTHE XKU3HU B ME3030MCKOM dpey», «Pa3BuTHE )KU3HU B KAaWHO30MCKOM dpeEy,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro MUpay.



O6opynoBanue: repbapuM pacTEHUN PaA3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIEC MTpenaparsl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU
UTJIOKOXKUX, CKEJIEThI T03BOHOYHBIX JKUBOTHBIX, Uy4eJa NTUL U 3BEPEMl, KOJUIEKIUN
OKAMEHEJOCTEN, TOJIE3HBIX MCKOMAEMBIX, MYJSDKA OPraHUYECKHX OCTATKOB
OpPraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MojenupoBaHue onbIToB Musiepa—
KOpwu 1o n3ydyennro abMOreHHOTO CHHTE3a OPraHUYECKUX COSTMHEHUI B IEPBUYHON
atMocdepe».

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

IIpakTuyeckas padora «l3ydyeHue o0cOOEHHOCTEH CTPOECHHS PACTEHHIA
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPOTIOIOTHH.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU 4esOBEKa. PemurunosHeie
B033peHus. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXMMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOM CUTHAJIbLHOU
CHCTEMBI.

JiBukymire cuiibl (pakTophl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHo1ieHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHHe dYeoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIbI) M PaHHUE IMOHTUIBI — O0IIHE MTPEJKH Y€IOBEKOOOPa3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JtoJeh. YemoBeK yMenblii, epBbIe
W3TOTOBJICHUS OpY UM TpyAa. UenoBek NpsAMOXOASIIUI U IIEPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reienboeprekuii — o01ui npeok HeaHAepTalIbCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOTo0. UenoBEK HEAHACPTAIbCKUNM KakK BHUJI JIFOICH
XOJIOOHOIO KJIuMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JACHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku. I[lameorenetuka u
[1aJIEOT€HOMUKA.

DBOJIIOLMST COBPEMEHHOTO uelioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTanuoHHbIH mpouecc U noauMopdusM. [lomynsirioHHbIE BOJHBI,
npeiid reHoB, murpanus U «3QQexkT ocHoBaTeNs» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BeKa.



UYenoseueckue pacel. [loHsatue o pace. bonpmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajio-HErpouJHAas  (PKBATOpUANIbHAS),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu pacceleHHs] 4YejIoBEeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUled Cpebl.
Bnusinue reorpaduueckoit cpesl U Ipeiida reHoB Ha MOP(OJIOTHIO U (PU3UOIOTHIO
YEJI0BEKa.

MexaucuuiuinHapable  MeToabl B (usnueckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPONOJIOTHS W MMaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. brHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBuHn, JI. Jluku, f. . Porunckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YenoBeKay,
«YenoBexooOpa3Hbie 00€3bAHb, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl BOJIOLUN YEIOBEKA», «Pachl 4eIOBEKay.

OOopynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MPEeIMETOB MaTepuajbHON
KyJIbTypbl TpPENKOB YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yeperna 4yeJoBeKa U Yeperna MMMITaH3€, MOJIETb KUCTH YEJI0BEKA M KUCTH IIUMIIaH3E,
MOJIEJIA TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKIECHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNi YEI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLIECHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlel cpeaou

3aposxaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOGonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencou, B. H. CykauéBa. Pa3znmenst u 3agaum
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Metoapl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpuUpoJHble U JabopartopHble. MoaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKpY’KaloIlel cpe/ibl: JJOKaIbHbBIN, PETHOHAJIbHBINA U I100aJIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YeNOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHCcTpauuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pa3zgensr skonorun», «Meroasl 3Konoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHUECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormdyeckux Qaxrtopos. IlpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHUTHajbHash poJib CBETA.
doTtonepuoausm.

Temneparypa kak skojoruueckuii (akrop. JledicTBue TeMmreparypsl Ha
opranu3Mmbl. [loiiKUIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. I[lpucnocobnenusi pacTteHHil K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boe. [Ipucrnocobnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHas  TOJANOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesl obuTanusi opranu3mMoB. [IpucnocoOaeHnss Opranu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Xuznennsie popmbl opranu3moB. [lousTie o )xu3HeHHoi popme. KusHeHnole
dbopMbl pacTeHMil: AepeBbs, KyCTapHUKW, KYCTapHUYKH, MHOTOJIETHHE TpaBBbl,
oiHOJNeTHUE TpaBbl. JKu3HeHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxktopsl. Buabl OnoTnuecknx B3auMOICHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, cuMOMO3 U ero Qopmel. [lapazutusm, xoomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpuyeckue). 3HaAYCHUE



OMOTUYECKUX B3aMMOJECHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTalnuu
KHUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoB», «buonoruueckue puTMbIY,
«Kuznennele popmbl pactenuit», « KusneHusie (hoOpMbl )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOWHOro seca», «llemu mnuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CuMO6mno3»,
«KommeHcanmszmy.

O6opynoBanue: repbdapuy pPAacCTEHW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIC pacTEeHUs, repOapiu U KOJUIEKIIMH TEIUIOTI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH, yydyena NTULl U 3Bepeil, repbapun
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJAlONIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM >KU3HH, repOapuu u
KOJUIEKLIUM PACTEHUN M KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIKX B PA3IMYHbIX OMOTUYECKUX B3AUMOJEHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopnasi padora «BrisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTtopnasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX
MeCT OOUTaHUSI.

Tema 8. Dxoy10rusi BUA0OB U MOMYJIANMM

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOMYJIALMH. [onymauust ~ kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH Cpeabl, PU3NIECKUX OapbepoB U
0COOEHHOCTE OMOJOruu BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW MOMYJSIUMUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M II0JIOBasi CTPYKTypa, pOXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKoyoruyeckass CTpykrypa nomyiasiund. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka nomyiasiuud U €€ peryisiuusa. bUOTMYeCKHil MOTEHIMaN MOIMYJISLHH.
MopenupoBanue IMHaMUKA NOMyIssuuK. KpuBble pocTa YUCIEHHOCTH MOMYJISLINH.
KpuBbie BbpkHMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,



3aBUCSALIUX U HE 3aBUCALIUX OT IUIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb 3Kkosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepsl 3Konormyeckou
Huy. [loTeHnnanbHas U peaaTu30BaHHAsl HUILIN.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl u  cxembl: «ODKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOIyJsiuum», «Bo3pacTHble  NHpaMUAbI
nonyysumn», «CKOpOCTb  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuszMammn», «Moaens 3kosmorndeckor Humm /. M. XatunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHast pa6ora «IIpucnoco0sieHns ceMsiH paCTEHUI K PACCEIIEHUIOM.

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEHIECTB U ITOTOK HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTeNIM SKOCUCTEMBI. broMacca 1 mpoAyKIHs. DKOJIOTHYECKHE
nUpamMubl YUCEN, OMOMACChl U SHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3akOHOMEpHBIE CMEHBI COOOLIECTB — CyKIleccud. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX [PUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccun. KinnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmultb.

AHTpONOreHHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEKly aHTPOIIOTEHHBIMH U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteMm. [opozckas
dbaopa u ¢ayna. CuHaHTponmm3zanus TropoAcKoil ¢ayHbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIIUN U YKOCHCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsust 3a2pA3HeHUl PAZHbIX MUNOG HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTo0IoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTeMa XBOWHOIO Jecay, « OyHKIHOHAIbHBIC
IpyNIibl OpraHU3MOB B 3KOcUcTeME», « KpyroBopoT BeliecTB B akocucTemey, «Lenu
nuTaHus (macTOWIHAs, AETPUTHAA)», <« IKOJOTUYECKasl TMUpaMUIa YUCe»,
«IKonorudeckas mupamua OMOMaCChl», «IKOJIOTHUYECKass MUpaMUIa SHEPTUNY,
«O6pazoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie
noxapa», «9Kocucrema o3epa», «ArpoueHos3», «KpyroBopor BelIeCTB M MOTOK
SHEPIuu B arpoieHose», «IIpumepsl ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHI] 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «l3yyeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsS B TUIIUYHBIN OMOreorieHo3 (B ayOpaBy, OEpe3HSsK,
CJIbHUK, Ha CYXOJO0JIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «IJKCKypCcHsl B arpo3KocucTeMy (Ha MOJje WM B TEIIUYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas 3xkocucTeMa

buocdepa — oOmeruranerapnas o0ooyka 3emiid, A€ CYIMIECTBYET WA
CyllleCTBOBaJIa XKM3Hb. Pa3BuTHe npeacraBieHuit o buocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mochepsl u €€ cocran. JKupoe
BEIIECTBO OHOChEpHl U €ro PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHUsI Onocdeprl. OcoOeHHOCTH OHOChEpHl Kak
rI00anbHON KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKIIBI (YTraepoa, a3oTa). PUTMHUYHOCTD siBJIEHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JieCca, CMEIIAHHBIE W IIMPOKOJUCTBEHHBIC Jieca, CTEIMH, CaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kinumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUH.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Knummatndeckue
nosica 3emun», «TyHapa», «Taiiray, «CMmemansbii gecy, «1InpoKoJnCcTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUYECKHE KPHW3UChl W WX NPUYMHBL. Bo3melicTBue dYenoBeka Ha
ounocdepy. 3arps3HeHre BO3AYIIHON cpebl. OXpaHa Bo3MyXa. 3arpsi3HEHUE BOTHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienuwe mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. U3MeHeHune kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIHI.
Kpacaesie xHuru. Oco0o oxpansemblie Tmnpupoanbie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YETIOBEYECTBA U MPUPOJIBI.
PanponanbHoe  MpPUPOAONONIB30BAaHME UM COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpasust 3emumm. OOmuUe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3Bute METOIOB MOHUTOPUHIA PAa3BUTHUSA OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNnocoOHot anepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcCHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 60pvbOLI ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KoCUcCmem.

JdemoHcTpanumn

Tabnuibl U cxeMbl: «3arpsiz3HeHne atMocdepbi», «3arpsa3HeHue ruipochepb,
«3arpsi3HeHue nouBb», «[lapaukoBbiit A3hdexT», «Ocob0 oxpaHsieMble MPUPOIHbIE
TEPPUTOPUIN», «MOJIeIH YIIPaBIIEMOTrO MUPay.



O6opynoBanwne: ¢otorpadun OXpaHIEMBIX PACTCHUN M >KUBOTHBIX KpacHoit
kHuru Poccurickon ®enepanuu, KpacHON KHUTM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPaKIAaHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpagienHoe pazeumiue BHYTPEHHUX YOEXKJIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAMH, IPUCYIIUMHU CUCTEME
OMOJIOrMYECKOT0 00Pa30BaHUS, HAUYUE NPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPHI,
CnocobHOCmMU cmasums NENA U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTUN JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
TPAAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIMOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpoOsie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATEIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHHS:

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

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM A€ATETLHOCTHU MPHU CO3aHUH yUEOHBIX
IPOEKTOB, PEIIEHUHd YYeOHBIX U TO3HABATENBHBIX 3a/lay, BBIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMI0O 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

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

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TIO03HABATEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTH3MA,
YBaXKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE W HACTOSAIIEE
MHOTOHAllMOHaJIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHUE K MIPUPOJIHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

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

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

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

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



TFOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJILHOIO 0JIarOmoJyYns:

MOHUMAaHUE U pean3alus 310pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
NUTaHKUEe, COOJII0/IEHNE TUTHEHNYECKUX MPaBUII U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, peEryjasipHas (Qu3uyeckass aKTUBHOCTb), OEpexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH NpaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCTEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSITENBHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHNUN BCEH KU3HM;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH LIeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IOCIEACTBUM IS
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIOCOOHOCTH MCIOJIB30BATh MPUOOpETaEMbIE MPU U3yUEHUN OUOIOTUU 3HAHUS
U yMEHUS TpU  pEHIeHuH  TOpolsieM, CBSA3aHHBIX C  palUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);

AKTUBHOE HEMPUSITHE JTEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATH HEOIArONPUSITHBIE HYKOJIOTMUYECKUE TOCIEICTBUA
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HE PA3BUTOrO IKOJIOTHYECKOTO MBILIIEHUS, IKOJIOTMYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKON JESTEIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
o0Oecrie4eHns: HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBILICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
U U3Y4EHUH OMOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIYYEHMS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHust Ipo6JieM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTHM HAyYHOU JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUAIOT: 3HA4YUMbIe i1  (QOPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAOUTUXCS
MEXIUCIUTUTMHAPHBIC (MEXIPEAMETHbIE) O0IeHaAyYHbIe TOHSITHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCINU(PUKY METOIO0B TO3HAHUSA,
WCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HayYHbIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKE, HAOTIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUAIBHON
KOMITETCHIIMM ~ OOYYAIOMIMXCS, CIOCOOHOCTh  OOYyYalolUXCsl  HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTLIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATILHOMN ITPAKTUKE.

B pesynbraTe nzydenus OMOJI0THN HA YPOBHE CPETHETO 00IIero 00pa3oBaHus
y oOyJatomerocs OyayT chOpMHpPOBAaHBI TO3HABATENLHBIE YHUBEPCAIHHBIC
yueOHbIe JIeHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4ueOHbBIE ICHCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHbIE IEHCTBHUS, COBMECTHAS ACSITEILHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TODKHBI OTPAKATh:

OBnaneHue YHHUBepPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHbIMHU
JNEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTHUYECKOTO MBINIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh I JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh OMOIOTHYECKHUE TIOHITUS JUII OOBSICHEHUs (DaKTOB U SIBJICHHIA
JKUBOW IIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPACCYXKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ M OTHOIICHUA B U3YYaEMBIX OHOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIIBICHHBIX B PAa3IUYHBIX HWH(POPMAIIMOHHBIX
HUCTOYHHKAX;



pa3pabaTbIBaTh IUIaH PEIICHHs] MPOOJIEMbI C YUETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbLCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON J1E€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY ITOMCKY METOJIOB PELICHUs IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JINYHBIX METOA0B [O3HAHHUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYallUsX, B TOM YUCIIE MIPH CO3aHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSA3M W AKTyaJIM3UpOBATh 3aJady,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh ApTYMEHTHI JIJIS I0KA3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUI'aTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHbIX, B VIHTepHETE), aHAIU3UPOBATH
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPECTABICHUS, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;



dbopMynIpoBaTh 3alpoChl U TPUMEHSTh PA3IUYHBIE METOJBI IIPU MOUCKE U
otbope Oumosiorrmueckoil nHpoOpMaIuy, HEOOXOTUMOM JIJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYpPY AaKTUBHOTO MCIIOJIb30BAHUS PA3IAYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uHGpOpMalLUend: TNPUMEHATh XUMHUYECKHE, (QU3UYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJIICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3AlIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€HCTBUSIMU:

1) obO1enne:

OCYULIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBINOJHEHHS MpeiiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS IIPU PEIICHUN YUYEOHOH 3aauu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
UHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacnpenensaTb poyid ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYKJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEUM C TO3UIHUUA HOBHU3HHI,
OpPUTHHAJILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBIISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCATbHBIMU PeryJsiITABHbIMU 1€ICTBUSIMU:

1) caMmoopraHu3amusi:

UCIIONIb30BaTh OHOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHWH LEJEBBIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JEHCTBHUAX M MOCTYNKax MO OTHOLICHWIO K UBOU MPHPOJIE,
CBOEMY 3/I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISIBIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeIbHON
NesITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJIHO COCTABJIATS IIJIaH PEIICHUS TPOOIEMBI ¢ YIETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpATh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

ZieNlaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pasHbIX 00JacTAX 3HAHUI, TMOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBI U
KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BIaJeTh HaBbIKAMHM  [I03HABaTENbHOW  pedJeKcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX PE3yIbTaTOB WU
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH IS OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

yMETh OILIGHWBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATh DPEIICHHS IO HX
CHIDKEHHIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHalu3e pe3yabTaToB
JeSITEIbHOCTH;



3) npunsiTHE cedsl U APYTUX:
OPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESATEIbHOCTH;
IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKHU;
pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro Mpeamera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecleueHue
npodunabHOro  oOy4yeHuss  oOywaromuxcs — Ouosnornd. OHM  BKIIIOYAIOT:
crieruudeckue s OMOJIOTHN HAaydHBIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BUJbI JI€ITEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusx. lIpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHUW  3aKOHOB TPHUPOABI M  PEHICHWH MPOOJEM  PAIMOHAIBHOTO
IPUPOIOTIOIB30BAHNS, O BKJIa/J€ POCCUIUCKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKHE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Ppa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o neHrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUH ), 3aKOHBI (€IUHOOOpa3us
IIOTOMKOB II€PBOrO ITOKOJICHHSI, PACUICIUIEHUS, YUCTOTHI T'AMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAIOB B  HACJIEACTBCHHOM
n3menunBoctu H. V. BaBuioBa), mpuHIMUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAy4YHOTO IO3HAHUS, HCIOJb3YEeMbIX B
OMOJOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE ITPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIEATECIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKIX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOreHE3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIMAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M UX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMu SMOPUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbaxkTopamMu cpeabl 0OUTaHUS,

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHCTEMAaTHYECKUX TPYIII;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a4H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHUYECKIUMHU MPOILIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys Ielb HCCIeIOBaHUS, aHAIW3UPOBATh IOJyYEHHBIC
pe3yJIbTaThl U AENIaTh BHIBOJBL;

yYMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENBLCKOM padoTe mo OMOJOTrHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yJNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIIUSX;

YMEHHE OIICHMBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o01acTé OMOJIOTUU U METUITUHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHUE,
HanpaBJIeHHOE U3MEHEHHE T€HOMA U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISTh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CENbCKOT0 XO34WCTBA, MHUILEBON MPOMBIIIICHHOCTH, YIIyOIATh MO3HABATEIbHBIN
MHTEpEeC, HaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH Mpodeccun u
IPOJOJDKEHHE OHOJOTMYECKOro OO0pa3oBaHUS B  OPraHM3AlUAX  CPEIHETO
po(eCCHOHAILHOTO U BHICIIIETO 00Opa30BaHUs.



[IpenMeTrHbie pe3yabTaThl OCBOEHUsl yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHUHBl MHpa, B TMO3HAHMM 3aKOHOB MPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npo0OjieM 4YeloBeYeCTBa, a TaKkKe B PEIICHHH BOIPOCOB PaIMOHAIBHOIO
IPUPOIONIOIB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOIO OTHOLICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJAJETh CHUCTEMOW OMOIOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
onpezeNieHusT W TMOHHUMAaHHME CYIHOCTH OCHOBOIMOJAralmux OHOJOTHYECKUX
TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Ouocdepa), OHMOIOTHYECKUE TEOPHUU
(oBomroniuoHHas Teopus Y. JlapBuHa, CUHTETHYECKAs! TEOPHsI SBOJIIOLUM), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUsAX sBoitonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecusi J[x. Xapau u B. BaiinOepra,
3aponpimeBoro cxoncrsa K. M. bspa), npaBuna (mMunumyma 1O. Jlubuxa,
HKOJIOTMYECKON NHpaMHIbl 3HEpPruu), runoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHME  BJaJ€Th  OCHOBHBIMH  METOAAMHM  HAy4yHOro  IO3HAaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U HKOCHCTEM
(omMcanue, M3MepeHue, HAONIOACHHUE, DKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOT'€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHME BBIIEIATh CYLIECTBEHHbIE IIPU3HAKU: BHJIOB, OHOIEOLIEHO30B,
IKOCUCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMKYLIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJIIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSIHUSL ~ JABIDKYIIMX ~ CHJI  OBOJIONMM  HAa  TEHO(POHJ  MOIMYJIALHH,
IPUCIIOCOOTIEHHOCTH OPIaHU3MOB K Cpelle OOMTaHusl, YepeJOBaHNs HAIpaBICHUN
HBOJIIOLIMN, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBAaTh B3aMMOCBS3M MEXKIYy MPOLECCAMU 3BOJIOLUH,
JBIKYIIMMH CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
PUCTIOCOOTCHUSIMA K HUM OPTaHU3MOB;

YMEHHME  BBIABIATH  OTJIMYUTENIbHbIE  NPU3HAKU  JKUBBIX  CUCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpelie OOMTaHHsA, aOMOTUYECKMX U OMOTHYECKUX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl 1OKA3aTelbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB UM CPebl OOMTaHUsI, €INHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHHsS MHOrooopasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOIBI M YEIOBEUYECTBA,

yYMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIIETyeMbIMU OMOJIOTHIECKIUMH MPOIIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHUYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOpMYNIUPYS Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh IOTyYEHHBIC
PE3YNBTaThI U JCNaTh BBIBOJIBL;

yMEHUE Y4acTBOBAaTh B Yy4€OHO-UCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U METUIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YYCHHUYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MIPOUCXOXKICHUHU KU3HHU, YeIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIleHUs
I00aTbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaIbHOMI
JESITEIILHOCTH B 00J7aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBON
IPOMBIIIJICHHOCTH, YIUIyOJIATh TI03HABATEIbHBIA HMHTEPEC, HANpaBiICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIET0 00Opa30BaHusI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI pecypesI
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus xkinetku 0.5
4 XuUMHUYeCcKasi OpraHu3aIus KJIECTKA 10
S) Crpoenue u GyHKINU KIETKU 8
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmanus u 9 05
peanuzanus e€ B KJIETKe
JKu3HEeHHBINA UK KIETKA 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 BuoTtexHonorus u CHHTETHYECKass OMOJIOTHs 4
17 PeszepBHOe Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5} [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPTraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpeia 0OuTaHus 15
DKOJOTHS BUIOB U TOITYJISIITHIA 0.5
DKoJorusl CO001IIECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UenoBek 1 OKpyxaromas cpeaa
12 PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyomnio A.M. u
npyrue; noa pegakuueit [laceunuka B.B., AkiinonepHoe o011ecTBo

«HSI[&TCJIBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
* buosnorus. buonoruueckue cucremsl u nporeccsl, 10 knace/ Tepemos A.B.,
ITerpocosa P.A., O61iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO «MTOL]

MHEMO3HNHA»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

learningApp
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