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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorusi) Ha
YpOBHE cpefHero oodimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Denepamnnmy,
OI'OC COO, Konuenuumu mnpenonaBaHus yueOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYueOnbpiii npeamer «buonorus» yrayon€éHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeIMeTHON o0Osiactu «EcTecTBeHHO-
HayuHble npenMerbl». CornacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
NpU3BaHbl 00ECTIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM, CPETHUM
o01IKUM, CpeaHUM TTPOQPEeCCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIEHUE 00pa30BaTENbHbIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C MpodopHueHTanrell oO0ydJalomUXCd W CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajadax HM3ydyeHus yuyeOHoro mpeaMera «buonorus» Ha yriryOJIEHHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BaTeIbHOCTh HM3yYeHHUs] y4yeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKA y4eOHOro mporiecca,
BO3pPacCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH TMPUHIMI TPEEMCTBEHHOCTH C U3y4eHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HaNpaBJIEHHOCTh HAa  TMOCJIEAYIOIIEe pa3BUTUE  OHMOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUIECHUS, MPEJICTaBICHUN O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTAaHUE OEPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpeae. B
nporpaMme 1o OWOJIOrMU TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOIro MpeaMera
«buonorus» B peanuzamuu TpedoBaHuit PDPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4deHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JI€ATENbHOCTH
0o0y4Yarommxcsi MO0 OCBOCHUIO COJIepKaHUs OUOJOTMUECKOrOo 00pa3oBaHHS Ha
YPOBHE CpPEIHEro o0IIero o0pa3oBaHMs.

VYueOnbii npeamer «buonorus» Ha ypoBHE CpeIHEro 001iero oOpa3oBaHUS
3aBepiraer Ouojormueckoe oOpa3oBaHME B INKOJIE M OPHUEHTHPOBAH Ha



pacuIMpeHre U yriiyOJieHHe 3HaHUU 00ydJaromuxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM W KJIETOYHOM OMOJIOTMH, 3MOpPUONOTMA M OWOJOTHU Pa3BUTHS,
TEeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'0 YYSHHS U KOJIOTUH.

N3yuenne yueOHoro mpeamera «buomorus» Ha yYriiyOJIGHHOM YpPOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYaOIIHUXCSA K IMOCIEAYIOIIEMY MOIYyYEHHIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpraHM3alUsiX  CPEIHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TMPU HU3YUYCHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3[eloB OMOJOrMH HAa YPOBHE OCHOBHOI'O
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEJIBHO BKJTFOUEHBI OMOJIOTHYECKUE CBEJICHUS TTPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHWNA C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIONIUMUCS TPU H3YYCHUU
(bu3MKU, XUMHUH, Teorpapuu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allM, 3BOJIOIMN OPraHUYECKOro MUpa Ha 3emile,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOPHOIOTHH U
OMOJIOrMU PA3BUTHSI, TEHETUKU M CEJICKIIUHM, OUOTEXHOJIOTUM U CHUHTETUYECKOU
OMOJIOTUH, aKTYalIU3UPYIOTCS 3HAHMS OOY4YaloIIMXCA MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U y4eHHE 0 Ouocdepe.

VYueOubiii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00y4YaromMUMHUCs OUOJIOTHYECKUX TEOPUN U 3aKOHOB, UACH, TIPUHITUIIOB U MPABUII,
JIeXKAUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKIAIHBIX acleKTaX OMOJOruYecKux 3HaHui. J{is
pa3BUTHS W TOMAJIEP)KAHUS HMHTEpeca OOydalImuxcs K OMOJOTHU HapsAy Co
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajia B COAEPKAHUH TPOTPAMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHMEH CTAHOBIICHHS W Pa3BUTHUS
TOM WIM HMHOW 00JIacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pElIEHUE BAKHEHIITNX OMOIOTMUECKUX U AKOJIOTHYECKUX TPOOIIEM.



Lenps n3yuenus yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIHMOHAILHOU
OpraHM3allUd JKUBBIX CHUCTEM pa3HOr0 paHra M NpUOOpPETeHHE YMEHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K onpenencéHHoNn 00iacTu
npo(ecCHOHANBHON JIEATEIbHOCTH, CBSI3aHHOM € OuWoNoruen, wim K BbIOOpY
y4eOHOr0 3aBeJIeHUs AJis POAOHKEHNS OMOJIOrn4ecKoro 00pa3oBaHusl.

JlocTkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yIIyOJIEHHOM YpPOBHE 00€CTIEUMBACTCS PEIICHUEM CIEAYIOMINX 3aau:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MonyJisLus, BUa, OuoreoueHos3, ouocdepa); o BbIAAIOIIMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEN0BAaHUSAX B OMOJIOTNY;

O3HAKOMJIEHHE OO0YyYalolmMXCs C METOJaMU MO3HAaHMS >KUBOM NPUPOABL:
UCCIIEZIOBATEILCKUMU METOAAMH OHOJOTHMYECKHX HayK (MOJEKyIsIpHOW U
KJIETOYHOM OHOJOruM, HMOPHUONOTMM W OHOJOTUM PA3BUTHS, TE€HETUKH WU
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
DKOJIOTUM);  METOJlaMH  CaMOCTOSITENIBHOTO  IMPOBENEHUS  OMOJOTHYECKHX
ucciefoBaHuii B JyabopaTtopun U B npupoae (HaOMOAEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaZicHHME OOy4YaloLIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBAaTh W HCIIOJIB30BATh OHMOJOTHMUECKYI0 HH(POPMALHMIO; MOJIb30BaTHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHUAIbHO-3KOHOMHUYECKUMU M  HSKOJIOTHYECKUMHU
npoOjieMaMu 4eJIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOILIEHUIO K OKpY)Karollel NpUPOAHOU cpene, COOCTBEHHOMY 3J0pPOBbIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATh  MEPHI
npodunakTUku MHGEKIIMOHHBIX 3a0071€BaHUi, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX INPUPOJHOIO W TEXHONEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsl UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CHOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMHU
UCCIIEZIOBAHUAMHU B OHWOJOTWHU, pEIIaeMbIMH €0 MpobdjieMamMu, MEeTOIO0JIOTHen
OMOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peLIeHUs] OMOJIOTMYECKUX 3a]1a4, MOJEIUPOBAHUS OUOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y 00YyJarONuXcsl ICHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOJC B
IIEJIOM M K OTJCIbHBIM €€ 00beKTaM U SABJICHUSAM; (OPMUPOBAHUE SKOJIOTUIECKOH,
FeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHUS B  MPUPOJE;
WHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B paldOHAIBHOM
IPUPOIOIIONIB30BAHUN (COOMIOJIEHUE TMpPaBWI IOBEIAEHUS B TPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OHMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpYXalomux Joaer (coOmoaeHuss wMep npoduiakThku  3a0oeBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEIEATCITLHOCTH B YPE3BBIUYAHHBIX CHTYAITUSIX
OPUPOJAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHW€  YCIOBUM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYarolUMHUCH
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPHH, CIocoOCTBYIOIIEH
nocieaymiemMy npodecCUOHAaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUM C
WHINBUYyaTbHBIMU UHTEPECAMH M TIOTPEOHOCTSIMH PErHOHa.

OO1iee 4ncI0 YacoB, OTBEICHHBIX HA M3yuy€HHE OMONOrHH Ha YriayOJICHHOM
YpOBHE CpeJiHero oduiero oopa3zoBanusi, cocrarisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeZeio).

OT6op opraHu3aMOHHBIX (OPM, METOJOB W CPEACTB OOYUYCHHS OHOJIOTHH
OCYIIECTBIISETCS ¢ Y4ETOM CHenu@UKN ero COASp)KaHWs W HaMpaBICHHOCTH Ha
NPOJOJKEHUE OHMOJIOTMYECKOTO 00pa3oBaHWsS B  OpraHU3alMSIX CPEIHETO
npodeccuoHaIbHOrO U BBICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIIOBHUEM MIPU 00yYEHUN OMOJIOTUU HA YTITYOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBENICHNWE JA0OPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
OOyYarOIIMXCsS B BBIMOJTHEHUH TPOSKTHBIX M Y4EOHO-HCCIEIOBATEILCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMNpPEICNSICTCS  yYUTEIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepkanue nporpaMMmsbl, BBIIEIIEHHOE KVYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass Ouoorusi — KOMIUIEKCHass Hayka. KpaTkasi uctopusi pa3BUTHA
Ouonoruu.  buonormueckue HaykKM M HM3y4aeMble  UMH  MOPOOJIEMBI.
@yHIaMEHTaJIbHbIE, NPUKIAAHBIE W TIOMCKOBBIE HAy4YHbIE HCCICIOBAaHHS B
OMOJIOTHH.

3HayeHne OHONOrHH B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouonoruen. 3HaUYeHHE OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBun,
V. I'apsen, I'. Mennens, B. U. Bepuaackuu, U. I1. 11aBnos, 1. . Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3pb OMOJOrMK C APYrMMH Haykamm», «Cucrema
OMOJOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuspie cuctempl Kak mOpeaMeT u3ydyeHus Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJISPHBIM, KIIETOYHBINH,
TKaHEBBIN, OpraHW3MEHHBIN, MONYJIALIMOHHO-BUOBOM, DKOCHCTEMHBIN
(OuoreoueHoruueckuit), oOuochepusiil. Ilpoueccel, NpoucXOAsSIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak ¢opMmMa CyIeCTBOBAHMS
Marepun. Hayku, nzydaromue >KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHE O 3aBUCHUMOI 1
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue »skcriepuMenta. lIloctaHoBKa U
npoBepka rumnore3. HyneBas rumnoresa. Ilonstue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [IpUunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOI' O TECTA.

JdeMoHCcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPU3HAKU KU3HW», «buomornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoab», «CTpoeHue KUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buochepa», «Merombl
WU3YYEHUs JKUBOU IPUPOIBI».

OGopynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE  JJisi  IPOBEICHHUS
HAOJII0ICHNI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnuyeckas padora «lIcnonp3oBaHre pPa3IWYHBIX METOAOB IIPH
WU3YYEHUH J)KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — crpykrypHO-QyHKIIMOHAIbHAS eAWHUIA >KuBoro. lcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOXKEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

MeTtonpl  MOJIEKYJSIPpHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIMUS,
xpomatorpadus, EeKTpodope3, METOJ MEUEHBIX aTOMOB, audQepeHnmanTbHOe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

[Toptperst: P. I'yk, A. Jleenryk, T. IlIBann, M. Ilnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KIETOYHOW OHMOJIOTUU
(xpomatorpadusi, asyekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTENs, pearcHTra, yd4acTue B CTPYKTYPUPOBAaHUU
KJIETKH, TeIUIoperyyisanuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhyecKas
poJib. POsIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeIkoBOM Mosiekyibl. [lepBudHas
CTpYKTypa Oenka, mentujaHas CBsi3b. BTopuyHas, TpeTW4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamuss — OenKoB.
buonornueckue ¢pyHxium 0eaKkoB. [lpuonsi.



YraeBoabl. MoHOCaxapuabl, AUCAXAPUJIbI, OJTUTOCAXAPUIBI U TOJINCAXapHUIbI.
OOuuit  1maH CTpoeHus U (PU3UKO-XMMHYECKUE CBOMCTBA  YIJE€BOJIOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuael. 'uapodunsHO-THAPODOOHBIE CBOMCTBA. Kitaccudukanus Tunumos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hyxkneorunpl. Ipunuun kommuiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornueckue Gpynkiuu JJHK.
Bunsr PHK. ®ynknun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosekyiae ATO.
buonornyeckue pynkunn AT®. BoccTraHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. [lpyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoowi eenomukuy, mpancKpunmoMuKuy, npomeoMuKuU.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyeckuu Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Toptpersr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npuponae», «PacrnpeeneHne XuMUYECKUX JIEMEHTOB B JKUBOW MPUPOLY.

Tabmunpl u cxembl: «llepuoguueckass TabiMIla XUMUYECKUX JJIEMEHTOB),
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTyphl O€NKOBOW MOJEKyIbl», «CTpOoeHHE MOJEKYI
VIIIEBOAOB», «CTpoeHue MOJNEKyNl JHUOUA0B», «HyYKIEHHOBBIE KHUCIOTBI»,
«Ctpoenue Mosekyibsl ATOy.

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

JladbopaTopHas padora «O0HapykeHHEe OEIKOB C MOMOIIBIO Kau€CTBEHHBIX
pEAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJICTKH

Tunbl KJIETOK: JyKapuoTHUECKass W Mpokapuoruueckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00PA30BAHUS KIIETKHU.



CrtpoeHnue npokapuoTuueckoi kiuetku. Kiierounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUUYECKUX
KJIETOK. MecTo U pojib IPOKapuoT B OMOLIEHO3aX.

Crpoenue u GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYeCKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIIa3MaTHYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3usi, obneru€unas audysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KQJIUEBOTO HAcoca. DHAOLMTO3: MUHOLUUTO3, (aronuto3. Dk3ouuto3. Kiuerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

[urtormna3zma. [uto3onb. I{utockener. [IBuxenue nuromiazMbl. OpraHoubl
kjeTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIUIa3MaTUYECKas CeThb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHue U (yHKUMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOopuMbIx OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBINA)  DHAOINIA3MATHYCCKUI
perukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus benkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIETKE. Bakyosn pacturenbHbIX KineTok. Kiierounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CtpoeHre u (YHKIIMM MHUTOXOHIpUN W 1actul. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (DOTOCHHTE3UPYIOMUX  DYKAPUOT.
XJI0pOMmIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKHU. PuGocomsr. IIpomeosicymounvie Quramenmol.
MukpodunameHTsl. AKkmunogvle Muxpoguiamernmsi. MBbIIIEUHBIE  KIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHHE W JABWKEHUE KIYTUKOB M pecHUYeK. MUKpOTpyOOUKHU
muroruiasmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siapa, XpOMAaTHH, KapHOILIa3Ma, SIPBIILIKH, UX CTPOCHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacTOIOKEHHE
XpoMocoM B HHTephazHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOU 006010uKu 6 mumose. AHoephbiil
MPaHCnOpm.

Knerounsie Bkimtouenus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpers: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl 1 cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTKu», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHass paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopHas pabora «lccienoBaHue IUIa3MoivM3a M JEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckass  padora  «/3ydyeHume  JBWXKEHHS  UUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelieCTB M NPeBpallleHie JHEPIHU B KJIETKe

AccUMUIISATIAA ¥ TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTaboym3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPO(MHBIM M reTepoTpodHBIH. YyacTHe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMeHTATUBHBIA XapakTep peakluuil KIETOYHOTO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTanau3aTtopoB. benku-
aKTUBATOPbl M OEJIKU-UHTHMOUTOpPHI. 3aBUCHUMOCTb CKOPOCTH (DPEpMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoImiacToB B mpouecce
dotocunTeza. CBeroBas u TeMHoOBas pa3pl. Pomoovixanue, Cs., Cs. u CAM-munor
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTE3a. BiusHue pa3innuHbIX (aKTOpOB
Ha CKOPOCTh (hoTOoCHHTE3a. 3HaUeHue (OTOCUHTE3A.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPpUPUIUPYIOIIUE OaKTEepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YyIUTEIIN O0JIe3HEH.

AspoOHBIC OpraHU3MBI. Oranbl HHEPTreTHUUYECKOTO oOMeHa.
[ToaroroButenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpUI B
nporeccax ouonoruyeckoro okucienus. Lluknnueckue peakuu. OKUCIUTENbHOE
dochopunupoBanue. uepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cummaser. llpeumyinecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. DPHEKTUBHOCTh YHEPTreTUUECKOro 0OMeHa.

JdemoHcTpanuu

[Toptpersi: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutgenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 00Men», «brocunres
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOPYJOBaHHE AJisi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «/3ydyeHue  KaTaIUTUYECKOH  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMHIIa3bl UK KaTaiasbl).

JlabopaTtopHas pabora «M3ydyeHue (EpMEHTATUBHOIO paCIICIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JladopaTtopHass pabora «CpaBHeHue TpolieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKECHUS U IBIXAHHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakunn mMarpuuHoro cuHres3a. [IpuHUIWN KOMIUIEMEHTAPHOCTU B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUICIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stambl. Yuactue TpancnoptHeix PHK B 6mocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KogupoBanue amuHOKHCIOT. Ponp pubocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounbiil roMeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHenHviti Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, xKuBOTHBIX, pacteHuit. CIIN]], COVID-
19, conmanbHbIe U MEITUIIMHCKUE TIPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl u cxembl: «buocunTe3 Oenkay, «I'eHeTHUECKUH KOa», «BUpPYCHI»,
«bakrepuodarm».

IIpakTnuyeckas padora «Co31aHue MOAEIH BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mnepuoabl W perymsinusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKarommx B uHTEpdaze. [loAroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKHUH (IPEMUTOTHUYECKHUI) MepUObl UHTEP(a3bI.

Marpuunein cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAICIbHOCTD.
Mexannsm pemnukanuu JIHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblid  HaboOpsl  XxpoMocoMm. ['omonorumunbie xpomocombl. [lojoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTaguu MHTO3a W MPOUCXOJAIIME B HUX

npoueccel. Tunbl muTo3a. Kaprnoknnes u nuToknHe3. buonmorndeckoe 3HaueHUe
MUTO3A.

Perynsnus mMuTOTMYECKOro IUWKIA KIeTkU. [IporpamMmmupyemasi KieTouyHas
rudelb — arnomnTo3.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
KliemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKWU3HEHHBIN UK KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapatbl: «MUTO3 B KJIeTKax
KOpEIIIKa JTyKa.

JlaGopaTtopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

JladbopaTopHas pa6ora «HabGmroeHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GyHKIIUU OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, Apyrue npotucThl. KolloHUanbHbIE OPraHU3MBbI.



B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
cucreMbl opraHoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanum pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas,
NOKPOBHAs, MPOBOAAIIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpPOCHHS,
(YHKUUI U pacOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEW: 3MUTEIHAIbHAS,
COEMHUTENbHAs, MbllieyHas, HepBHas. OCOOEHHOCTH CTpOeHus, (PyHKUUNA U
PaCIIONOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHple W T'e€HEpaTHWBHBIE OpraHbl pacTteHuid. Opranel H
CHCTEMBI OPTraHOB XKMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. Ckenersl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHHU ckener. CTpoeHHue u
TUIIbI COEIMHEHUS KOCTEN.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONM3MBI M HACTHH. JIBMKEHHE MHOTOKJIETOYHBIX JXKMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctemMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuzmoB. [lornomieHune BOABI,  YIJIEKUCIOrO Trasza |
MUHEpAJIbHBIX BELIECTB pacTeHUsMH. lInTtanue >kxMBOTHBIX. BHyTpumnosoctHOoE n
BHYTPUKIIETOYHOE nuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTHeIbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llnmeBaputenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabepnoe u n€rouHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHHUS JIETKMX II03BOHOYHBIX JKUBOTHBIX.
JlpIxatenpHas CHCTeMa 4YelnoBeKa. MexXaHW3M BEHTWIALMM JETKUX Yy ITHLl U
miekonuTarouux. Perynsauus apixanus. JprxarenbHble 00bEMBI.

TpaHcopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua v e€ peryisanus.

Brinenenne y opranusmoB. Beinenenue y pacreHunil. Beigenenuwe y
KUBOTHBIX. CokpaTuTenbHble Bakyonn. Opranel BblaeneHus. PuubTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBsi3b MOJOCTH TENA C KPOBEHOCHOM M BBIICIUTENbHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CTpoeHue m (pyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHME MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CIoOpbl
OakTepuii M UHWCTHI MPOCTEHIMMX. 3amuTa y MHOTOKJIETOYHBIX PaCTCHUH.
Kyrukyna. Cpeacrsa macCUBHOW U XUMHYECKOM 3aIIATHI. DUTOHIUBI.

3ammra y MHOTOKIIETOYHBIX KMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oonesnedd. MmyHHas cucrema denoBeka. KierouHslil u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHAJIbHO-cenekTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUM.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaznpaxumMocTte u  perymsuus y
pacrenuii. PocToBbie BenecTsa U NX 3HAaYECHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbBIX. HepBHas
cucTemMa M €€ OTHENbl. DBOIIOLUHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KMBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u
pednexTopHas nyra. bezyciioBHbIe U ycI0BHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHASA CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl DPHAOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHJOKPUHHOM cucTeM. [unoranaMmo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuid», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOoCHass cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas — cucremar,
«BpraenurenbHas cucrteMa», «OHIOKPUHHAS cucTemMa», «CTpoeHHne MBIIIIBDY,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoe€HHE THIpPbDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema poio», «HepBHas cucrema asarymkum», «HepBHas  cucrema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTarouux», «HepBHas cucrema uenoBekay, «Peduexcy.



OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaThl TKAHEH, PaKOBHHBI MOJUIFOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMil pa3HbIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyA0BaHUE JIs JEMOHCTPALIMK MOYBEHHOTO U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacuieTieHns Kpaxmasia U OeNKoB Mo IedcTBHEM (GepMEHTOB, 000pPYAOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTeNbHBIX JBUKEHUM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGopaTopHasi padora «3yueHue TKaHe JKMBOTHBIX .

JlaGoparopHasi pabora «/3ydyeHue opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMmHoOkeHre U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpraHu3MoOB: Oecrionoe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buael  Oecrosioro  pa3MHOMXEHUS:  MMOYKOBAaHUE,  CIOPYJISITHS,
¢dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBbie KieTKW, Wik ramersl. Meio3. Craauu
Mmeiio3a. [ToBegenne xpomocom B Meio3e. Kpoccunrosep. bronorundeckuii CMbICI
M€K03a MW IIOJIOBOro mporecca. Melo3 W ero Mecro B JKMU3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbIX. [[0J10BBIE JKENIE3BI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOPUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. (CrnocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOJIOTUSl — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagnvix npoobaem IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguum >mMOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH NpOOJEHUS MIIEKOMUTAIONUX. 3apOBIIIEBbIC JIMCTKU
(racTpymsinusi). 3aKiazKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHoe
BJIUSIHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS HHIYKIHA).
3aknagka IUlaHAa CTPOCHHMS KUBOTHOTO Kak pPe3yibTaT HEpPaAPXUUECKUX
B3aMMOJICUCTBHI TE€HOB. BiusHue Ha >MOPHOHAIBHOE Ppa3BUTHE PaA3IUYHBIX
(bhaKTOpOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue XHMBOTHBIX. [locTaMOpuoHaNbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMmoe pas3BuTHe. Pasputne ¢ wmeramopdo3oM |y O€CMO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buolormueckoe 3Haue€HHE MPSIMOr0 U HENPSIMOTO



pa3BUTHA, UX PACIPOCTPAHEHUE B NpUpoAE. THUIbl pocTa KUBOTHBIX. DakTOpPHI
PEryisiuu pocTa >KUBOTHBIX M YenoBeka. CTaguu nocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxeHne u pasButue pacteHui. ['amerodpur m cnopodur. Meiio3 B
KU3HEHHOM 1MKjie pactenuil. OOpa3oBaHue cmop B Ipolecce Menosa.
I'amerorenes y pacreHud. OIUIOZOTBOPEHUE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYNSALIUA OHTOI€HE3Aa Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

IToptpersr: C. I'. HaBamwun, X. [lInemas.

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXKEHUSD», «Pa3MHOXKEHHE XJIAMHJIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
ANLEKIETKH M crnepMaro3ouaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HelpsAMoe pas3BuTue», «Pa3BuTMe MaNWCKOro xyka», «PaszButue capa”umy,
«Pa3BuTue nATymku», «J/{BOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHUui», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <«OKuU3HEHHbIA 1THUKI MXa», <«KHU3HEHHBIM  IUKI
NAIOPOTHUKAY, <VKM3HEHHBIN LIUKIT COCHBI».

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKIETOK |
CIIEpPMAaTO30UJI0B, MOJIENb «[{UKIT pa3BUTHUSA JIATYILIKW.

JlaGoparopHasi padora «/3ydyeHue cTpoeHHs NMONOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIABIECHUE MPU3HAKOB CXOJICTBA 3apOABIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXKEHHS BBICIINX
pacTEHUN».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHN3MoOB

Hcropust craHOBiIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborsr T
Mennens, I'. ne ®pusza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. Konbmosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELECCHUBHBIN
NPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T'€HETUKH: THUOPUAOIOTMYECKUN,  LUTOJIOIHYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpeter: I'. Menaens, I'. ne @puz, T. Mopran, H. K. Kosnsros, H. H.
BasuiioB, A. H. benosepckuii, I'. /I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuiel u cxeMbl: «MeTobl TeHETUKINY, «CXEeMbl CKPEITUBAHUS.

JlabopaTtopHass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHX
HCCJIEIOBAHUI .

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usl ruOpUIOB NepBoro nokoieHus. [Ipasuno goMmuHupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. LluTOonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyroniee ckpemubanue. [I[pomexxyTouHblid XapakTep HacleJOBaHHUS.
Pacmieruienre npu3HakoB IIPU HEITOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHiensi — 3aKOH He3aBUCUMOT0
HACJIeIOBaHUsA  NpuU3HAKOB.  [luTonmormyeckue  OCHOBBI  JUTHMOPUIHOTO
CKPEILLIMBAHUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T'€HOB, HApYUIEHHWE CLEIUICHHS MEXAY TeHaMUu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIN MEXaHU3M OIpPEAECIEHUs Moa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMeTHbid mnos. ['eHeTmueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ayienu3M. B3anMOIEeNCTBUE HEAUIENIbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PAa3BUTUs PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTMueckue acheKTbl KOHTPOJd U
U3MEHEHMsI HaCJIeJICTBEHHON MH(OpMAIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «llepBoiif 1 BTOpOil 3akoHbI Menaensa», «Tpetuit 3akoH
MeHnnens», «AHanu3upyrollee CcKpelmuBaHue», «HenomHoe aOMUHUpPOBaHHUEY,
«CreruieHHOE Haclie/IoBaHWE TPU3HAKOB Y Jpo30odumibl», «['eHeTuka moiay,



«Kapuotun d4enoseka», «Kapuorun naposzoduib»y, «Kapuotunm nOTHUIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auUMOIEHCTBUE TEHOBY.

OO6opynoBanue: MoOAENb s JEMOHCTpAlMd 3aKOHOB €IWHOOOpa3us
TUOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMi 3aKOHAa HE3aBHUCUMOIO HACIIENOBAHUS MPU3HAKOB, MOAEHb A
JEMOHCTPALMK CLEIVICHHOIO HAcCJIEA0BAHUS IIPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

IIpakTuyeckass paGora «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEILIUBAHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y TIPO30PUITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMna W cpenbl npu  (popMUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKUA. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI Y HACJICACTBEHHAS.

MonmudukanmnonHas HW3MEHYMBOCTh. Poib  cpembl B (OpMUpPOBAHUU
MOIU(PUKALMOHHON M3MeHurBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
pan u BapuarnmonHass kpuBas (B. Moranncen). CpoiicTBa MOAu(HUKAIIMOHHON
VU3MEHUYHUBOCTH.

['eHoTnnueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYUBOCTH.
Buipl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KoMOuHaTiBHass HM3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYNBOCTHU. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOro pazHoo0pasusi B Mpeiesiax 0JIHOrO BUA.

MyTtauroHHasT W3MEHYMBOCTb. BuIbl MyTanuil: T'€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTauud. SaepHele U
quToIUIa3MaTuiyeckue mytanuu. CoMaTU4ecKre M MoJIoBble MyTaiuu. [IpuyunHb
BO3HMKHOBEHUsI MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O MpoIecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
Hacn1e008aHUuU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. . BaBunos.

Tabmumet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHUYUBOCTHY, «KoMmOunHaTuBHas U3MEHUYUBOCTHY, «Menos»,
«OmnonorBopeHuey, «I eHeTndeckre 3a00eBaHus YenoBekay, « BUIbl MyTaIuiiy.



OOGopynoBaHue: XUBbIe U TepOapHbIe SK3EMIULSIPbl KOMHATHBIX PAaCTEHUH,
pucyHkH# (potorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJIaMU U3MEHYMBOCTHU.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMOHHON M3MEHUYMBOCTU. [locTpoeHue BapHalMOHHOTO psAna U
BAPUALIMOHHOW KPUBO».

IIpakTnyeckas padora «Myramuu y jApo3oduiabl  (Ha TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun uyenoBeka. MexayHapoaHas MporpamMma HUCCIEIOBaHUS TE€HOMA
yelloBeKa.  MeTonbpl  M3y4eHUsI TEHETHMKHM  4YEJIOBEKa: T'€HEeaJOrMmyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKHUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONIpENIETICHAE reHOTHIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[11[P-ananu3a. HacnencreenHble 3a00eBaHus YesoBeka. | 'eHHbIe U XpOMOCOMHBbIE
0oJie3HM 4YenoBeKa. bOJIe3HW C HACIENCTBEHHOW MPENpacIoNoKEHHOCTHIO.
3HaueHuEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPALCHUH U JEYEHUU T'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJeTku. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1aCTU pEeJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
bU3UYECKOMY U XUMUYECKOMY 3arps3HEHUIO OKpYXKaroIlieh cpenbl. ['eHeTnueckast
PEAPACTION0KEHHOCT YEIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToabl U3yYeHUS T€HETUKU
yesoBeKkay, «I 'eHeTuueckue 3a00J1eBaHuUs YETTOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHnusMoB

JlomecTukanuss W CEJNEKUUA. 3apOKICHHUE CEIEKIMM M JIOMECTUKALMHU.
Yuenue H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIEHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHUM WU TOPOJ
xuBoTHbIX. CopT, mNOpojaa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSJIOB B
HacaenacTtBeHHoM wu3MeHuumBoct H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU PabOTHI.

Metonpl ceneknMoHHON paboThl. McKycCcTBeHHBI OTOOp: MAacCOBBIM U
VHIUBU1yaJIbHbBIN. DTamnel KOMOMHAIIMOHHON CeJICKIIUU. Ucnertanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBI OIEHKHU
(dbeHoTHma MOTOMCTBA U OTOOP IO TE€HOTUITY ¢ nomoinbio aHanuza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paboTHI.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak NCTOYHUK MYTallMi y KyJIbTYpPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JJHK 17151 mosydeHus ucXoaHOro Matepuana Jyisl CEeNeKIIUH.

[Tonyuenue MOJINTUIOUIOB. BuyTtpuBnnosas ruOpUIU3aIIHSL.
biuskopoacTBeHHOE — cKpeniuBaHue, WM UMHOpuauHr.  HepoacTBeHHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmoiab3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rubpunmuzanus. [Ipeogonenue Oecruonus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U U3y4YeHUE T'€HETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX poaMyed N CO3/JaHMs  HOBBIX COPTOB M THOpPUIOB
CENbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u  yHpaeieHue
2eHeMUYeCKUMU pPecypcamul CenbCKOXO3AUCMEEHHBIX U NPOMBICAO0BbIX HCUBOMHBIX
8 Yensax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUI,
nepeodosuvlix uoell U nepCneKmueHbIX MexHoLI02UlL.

JdeMoHCTpanuu

[Toprpersi: H. U. BaBuno, M. B. Muuypun, I'. J[. Kapneuenko, II. IL
JIykbsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabmuter u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3Us KYJIbTYyPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHYMBOCTH,
«MeTtonpl cenekiuny, «Otnanéunas rudbpuauzanusy», «MyTareHes».

JlabopaTopHas padora «3yueHue COpTOB KyJbTYPHBIX PACTEHHI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «3ydeHue METOIOB CENEKIIUUA PACTEHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHXKEHMSI CEJICKIIMUM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0TMs U CHHTETHYECKAsA OMOJI0THA

OOBEKTHI, UCTONB3yeMbIe B OWMOTEXHOJIOTHH, — KIJIETOYHBIE W TKAaHEBHIE
KYJIBbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpaauimonHas
OMOTEXHONOrUs: XJieOOoMeueHrue, TMONYyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BuHOAenue. Mukpobuonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHojorui. [Ipon3BoacTBO O€MKa, aMUHOKHUCIOT ¥ BUTAMHHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LENbIO MOJIYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJlepKaIlluX HE BCTPEUAIOIIHNECs B IPUPOIe OMOCUHTETHUECKHUE TYTH.



Knerounas mnxkeHepusa. MeTonbl KyJbTyphl KJIETOK M TKaHEW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzanuss W COMaTHYECKUMN
sMOpuoreHe3. lcnonb3oBaHME TalIOWIOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKIIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METON TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu 0300po6IeHUS, KYbMUeUpo8aHus U  MUKPOKIOHANLHO2O
DA3MHOIACEHUS CENbCKOXOZAUCTEEHHBIX KYIbIMYP.

XpoMoCcOMHasi M TeHHasd WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBaHue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHusT UM MEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXCHEPUM.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOIIEMbI FTEHHON HHKEHEPUU.

Meaununckue Ouorexnonoruu. [loctrenoMuas nudposas meaunuHa. [TLP-
AUarHoctvka. MeTaOONIOMHBIM aHajau3, TEHOLIEHTPUYECKHH aHalu3 IpoTeoMa
YEJIOBEKa I OLICHKM COCTOSIHUS €ro 370pOBbs. Mcmonap30BaHME CTBOJIOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pa3paboOTKu
(yHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTMi TPEXMEPHOro OMONPHUHTUHIA M cKapoaguHra
JUISL PELLICHMS 3a]1a4 [TEPCOHATTM3UPOBAHHON MEIULIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecneueHuss KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpycOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
IpOU3BOACTBEY, «KieTouHas nHxkeHepus», «I '€HHass HH)XEHEPU.

JlabopaTopHas padora «/3yueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOLYKTOB).

IKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIAs IPOU3BOAMTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE TIPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apo:kanenue u pa3BuTHE 3BOJIONMUOHHBIX MpPeEIACTABJICHUNA B
OonoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBuHHA3Ma. JKU3Hp U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl HBONIOIMY BU0B 110 Y. JlapBrHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CYyILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunternyeckot Teopun sBomouuun (CTDI). HelitpanbHas
teopus HBomonuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNOrusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, Jx. Xonaeitn, . K.
benses.

Tabmumpr u cxembl: «Cuctema xwuBod mpuponsl (mo K. Jluauero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusMm (HopMUpOBAHMS
NPUCIIOCOOJIGHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectus Y. lapsunay, «Haxonku Y. lapsuHay, «@opMbl 60pbOBI
3a cyuiectBoBaHue», «llopoabl romyoeit», «MHorooOpasue KyJIbTypHBIX (popm
KarmycThl», «Ilopoasl JoManIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BH/IOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHUS JBIXKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJibTaThl

[Tonynsuus Kak 3jieMeHTapHas eauHuIa 3BoNouU. COBpEMEHHbIE METO/bI
OLICHKM TEHETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3meHenue
reHopoHa TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIONHMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro pasHoBecust J[xx. Xapnau, B. BaiinOepra.

DneMeHTapHble (PaKTOphl (IBMXKYIIME CHIbI) HBOMIOUMH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHANIPABJICHHBIC W3MEHEHMsI YacTOT ajuieledl B momymsanusx. Oddext
OCHOBAaTens. JIgpgpexm Oymwvinouynoco eopaviuika. CHUdNCEHUE 2eHemUYecKo20
pasznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadguieckas (mMpocTpaHCTBEHHAs), Oronorndyeckas (penpoayKTHBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DopMbl
€CTECTBEHHOI0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3pbIBAIOIINAN
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe ~— mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [pumepsr npucnocoOaeHui y opraHu3MoB: MOP(HOJIOTHIECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHe,  MoBeAeHUeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJibTar
MUKpodBooIMK. M3omsauus — kimoueBod ¢aktop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaAHUS: aJJIONaTPUYECKOE (reorpaduueckoe),



CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (NOJIUILIONAN3aLus,
rubpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp  »BOMOIIMOHHONW OWOIOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi OuopazHooOpazusi. MUKPOIBOIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3mbl OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalmoHHas U3MEHUYHMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUsS 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKash M30JSIIUs MOMYJSALUUA CeBaHCKOM (hopenn»,
«l"eorpadmueckas M30JSIUS  JIMCTBEHHUIIBI CHOUPCKOM UM JIUCTBEHHUIIBI
naypckoi», «llomyasiinOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JICCTBUS €CTECTBEHHOTO o0TOopa», «DopMbl OOpHOBI 3a CYIECTBOBAHHE,
«MHpycTpuanbHbll MenaHu3sMy, «JKuBble nckonaemeiey», «llokpoBUTENBCTBEHHASA
OKpacka YKUBOTHBIX), «[Ipenymnpexnaaroias oKpacka KUBOTHBIX»,
«Dusuonornueckne anantranun», «lIpucmocobIeHHOCTh OpraHu3MoB U €€
OTHOCUTENIbHOCThY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «CrnocoObl BUA00Opa3oBaHUs», «l'eorpaduueckoe BUI00Opa30BAHHE
TPEX BUJAOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-penedHblil rTuOpu.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepell C MpuUMepaMHu pa3IUYHbIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BHUAOB, 0Opa30BaBIIUXCS
Pa3ITUYHBIMU CITIOCOOAMH.

JlabopaTtopHass paGora «BrpisiBIeHHEe HU3MEHUHMBOCTH y 0OCO0EH OIHOTO
BUJIAY.

JladopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHUTENbHAS 1EIECO00Pa3HOCTDY.

JlabopaTtopHass pabora «CpaBHeHHE BHIOB 10 MOP(POIOTHIESCKOMY
KPUTEPHUIO.

Tema 3. MaxkpodBo/rouus 1 eé pe3yjibTarbl

Meroasl uM3ydeHMST MaKpol’BOIOLMHU. [laneoHTOnOrMuecKkue MeETObI
u3ydeHuss odBomtonuu. llepexomubie  ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBontonuu. CpaBHeHue (Giuopsl H
dayHbl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumbi-
SHJIEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTUYECKHE METObl M3YyUYEHHUS
sBOMIONIMHU. ['eHeTHYeckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUUYECKHUE,
OMOXMMHUYECKHME W  MaTEeMaTHUYeCKMe  METOJbl  M3Y4YEHUS  DBOJIIOIUU.
I'omonoruunsie reHbl. CoBpeMEHHBbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U HBOJIOLIMS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuiia) dBOMOIUU. [Ipunyun cmenvl QyHKYUl.
HeobOpatumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIOLIHH.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabnuupl 1 cxembl: «DuUIOreHeTUUECKU psil JoMAIn», «APXEONTEPUKCY,
«3Bepo3yobie  smepbl»,  «Creromedanb»,  «Puanodurel»y,  «CeMEHHBIC
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlperid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHAILHOIO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJOTMYHbIE W aHAJOTHYHbIE OpraHb», «PyIuMeHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIaH3e», «[ 1aBHbIE
HaIpaBJICHUSI BOIIOLIUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISDKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKI[UU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeICTaBICHUS O 3apPOKICHUU KU3HU (KpEarlmoHU3M).
['mnoTte3a MOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HA U aCTPOOUOTOTHS.

OcHOBHBIE JTaIbl HEOPraHUYECKOU DBOJIIOLUU. [TimanerapHas
(reomoruyeckasi) HBOJIONMSA. XHMHYECKas OJBOMIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB u3 Heopranudeckux. OmeiTr C. Mumnepa u I'. HOpwu.
O6pazoBanue mnoauMepoB U3 MoHoMepoB. KoarepBaTHas rumnoresa A. .
Omnapuna, runore3a nepBudaHoro 0yiabona J[x. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emunm u Meroasl €€ wu3ydyeHus. lMckomaeMple OpraHMYecKue
octatku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHasT H  a0COMIOTHAS
reoxpoHoJiorusi. ['eoxpoHosoruueckast mKaa: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



HavanpHbpie STanbl OpraHuMdeckor »HBOMIOLMU. [losBIIEHME U BBOIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonn3mMa. BO3HMKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBOIIOLIMOHHOE IPOUCXOKIEHUE
BUpPYCOB. [IponcxoxneHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl ABOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pactennii. Bpixox pacrennit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTEHUM H
3aBoeBaHre uMU cymu. CeMeHHble pacTeHus. [IponcXoXxIeHrne BETKOBBIX
pacTeHUM.

OCHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUmnoB. IlepBbie XOpnOBbIE KUBOTHBIE. JKU3HP B BOZE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwinii. [IporcxoxieHne MICKONUTAIONUX U
ntun. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie MO »paM U IEepUodaM: apxeu, MPOTEPO30i,
nmajgeo30u, Me3030M, KaitHo30i. OOmas  XapakTepucThka KiuMmara |
reOJIOTMYECKUX IporeccoB. llosBIeHHEe M pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuduunel u
CJIEICTBUSA MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM IKOJIOTHMYECKUN KPU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6nopaznooOpaszusi Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3MoB. OCHOBHbIE CHCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: @. Penu, JI. Cnamnmanuanmy, JI. Ilacrep, . . Meunukos, A. U.
Omnapun, x. Xongein, I'. Ménnep, C. Mumnnep, I'. IOpnu.

Tabmumpe! n cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO caMo3apoxkaeHust xku3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWUYECKOW  ABOIOUMM»,  «['€OXpOHOJIOrMYecKass  IIKaugan,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIMIONUNY, «Cxema 00pa3oBaHUsl HYKapHOT
nyréM cumbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pacteHuiiy, «PuHHODUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOrokmIeroynsle Bopopocian», «Mxu», «llanoporHuku», «l oroceMeHHbIe
pacteHusi», «OprasHbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«l1mockue YEPBUY, «YIJIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromuey», «Pa3zBuThue KU3HU B
apxeuckoun spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B
KailHO301CKOM 3pey», «COoBpEeMEHHAasi CUCTEMA OPTaHUYECKOI0 MUPaY.

OOGopynoBaHnue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepew,
KOJUICKIIMA OKAMEHEIJIOCTEM, TIOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryansnaa  ga0oparopHas  padora «MoAenuMpoBaHUE ~ ONBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOTE€HHOT'O CUHTE3a OPraHUYECKUX COSTMHEHHUH B
NEepPBUYHON aTMOc(hepey.

JlaGoparopuast padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JOPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTuueckas padora «/3yueHue ocOOEHHOCTENW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBJIEHME TPEJICTABICHUI O TMPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
B0O33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTMYECKUE, b1310JI0r0-OMOXUMHUYECKHE,
noBegeHYeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXO0XKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrxyiye cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYecKue, COlalIbHbIE.
CooTtHolieHne OMOIOTHYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJUM AHTPOIIOTeHe3a. PaHHME dYenoBeK0oOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) U paHHUE TTOHTHU/IBI — OOIIUE IPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JIoAeH. YeloBek yMenbli, MepBbIe
V3TOTOBIIEHUS OPYIHM Tpynaa. YenoBek NMPpAMOXOISIIMN U IEPBBIM BBIXOJ JIIOACH
3a  mnpenensl  Adpukn. UYemoBek reimenbOeprckuii — - OOmMMM  MPEIoK
HEAaHJIEPTAITBCKOIO YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. YenoBek HeaHAepTalbCKUM
KaK BHUJ JIIOJEH XOJOAHOrO KiIMmaTa. YelnoBEK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTrka v nMajeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsiuroHHbIE BOJHBI,
npeid reHoB, mMurpanus U «3G@PEeKT OCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIoBEeKa.

Yenmoseueckue pacel. llonsatue o pace. bompmime pachel: eBporeonHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOMIHAS
(asmaTcko-amepHuKaHCcKas). BpeMss M myTu paccelleHHs 4YelloBeKa IO IUIaHETE.
EnuncTBo  uyemoBeweckux — pac. HaydHas  HecocTOSATENBHOCTh — pacu3Ma.
[IpucnocoO0NeHHOCTh YeNoBEKa K pPa3HbIM YCIOBUSIM OKpYXKAlOLWEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHoB Ha Mopdoioruio u
(bU3MOIOTUIO YeIOBeKa.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJeO0aHTPOINOJIOTHs
YEJIOBEYECKUX NOMYJIAUN. bHOconManbHbIe UCCIEAOBAaHUSA MPUPOABI YEJIOBEKA.
HccnenoBaHue KOBOMIOIUH OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTHUNY, «[ OJOBHOW MO3I UEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT YeloBeKa W CKEJNET IIHMIIaH3e»,
«PynuMeHTBI U aTaBU3MBbI», «/{BHXKYLIME CUIIBI aHTPONOrE€HE3a», « IBOIOLUOHHOE
JIpEeBO  4eJoBeKa», «ABcTpasionuTek», «YenoBek — ymenslit», «YHenoBek
IpAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLNHU YeIIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MPeAMETOB  MaTepualibHOM
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUGDOJIOTUIECKUMU U OUOJCHCKMMU CIO)KETaMU TPOUCXOXKJICHUS 4YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeIoBeKa, MOJEIb
yeperna 4ejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTHU
MIMMIIaH3€e, MOJIETIN TOpCca MPEIKOB YeI0BEKa.

JladbopaTopHast padora «l3yueHne ocoOCHHOCTEH CTPOCHHUS CKeleTa
YeJIOBEKA, CBSA3AHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «3ydyeHne 3KOJOrMYECKUX afanTalli YeT10BeKa.

Tema 6. JkojiorMss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIlel cpeaou

3apoxxieHne U pa3ButTue 3kojoruu B Tpyaax A. I'ymOonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
3KoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOmOIEHUA. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE W JlabopaTopHble. MojenupoBaHue B IKOJIOTMM. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, perHOHATIBHBIN U TJI00aTbHBIH.

3HaueHUE DOKOJOTMYECKUX 3HAHUW IS 4YeJOBEeKa. KOJIOTMYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€M 4YesloBedecTBa ¢ NpUponor. PopmupoBaHue
AKOJIOTMYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpets: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupel u cxembl: «Pasznensl skojgorum», «MeTtonbl 3konorun», «Cxema
MOHMTOPHUHIA OKPY>KAKOLIEH CpEeabD».

JlaGoparopHast padora «3yuenue METOJIOB IKOJIOTUYECKUX
HUCCIICIOBaHUM Y.

Tema 7. Opranusmsl 1 cpeaa 00OMTAHUSA

Okonorudeckue (GakTopbl U 3aKOHOMEPHOCTH uX AerictBus. Knaccudpukarnus
IKOJIOTHIECKUX (DaKTOPOB: aOUOTHUYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTEHOOHMOHTHBIE
OpraHUu3MBbl.

AbGuotnueckue ¢akrtopsl. CBeT Kak »Kkonoruueckuil ¢akrop. JleiicrBue
Pa3HbIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrop. JleiictBue Ttemmneparypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumdeckuir (aktop. I[lpucmocobnenus pacTeHHil K
nojJiepkanuio BoaHoro Oananca. Kiaccudukanus pacTeHHl MO OTHOUICHUIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3zMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckne purmbel. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
roANYHbIe PUTMBI. [IpHCrnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsie Qopmbel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (QopmMme.
JKuzHennsle HopMbl pacTeHUil: 1epeBbs, KyCTApHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: TUIPOOMOHTHI,
reoOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buornueckue (bakTOopHI. Bunbr OHOTHUYECKUX B3aUMOIEVCTBUN:
KOHKYPEHITUS, XUIIMHUIECTBO, CMMOM03 u ero (opmel. [lapasutusm, xoomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4YecTBO). Herpoduueckue
B3auMojielcTBUS  (Tommueckue,  (opuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJACHCTBUN [IJIi CYIIECTBOBAaHHUS OpPraHU3MOB B Cpele
obutanust. [IpyHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Oxonoruueckue (akrope», «CBETOBOM CHEKTpY,
«IKOJIOTHYECKUE TPYIIIbI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MONOTrMYECKUE ajanTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUSI OPraHU3MOBY», «bBHOJOTMUYECKHUE PUTMBI,
«Kusnennoie  Gopmbl  pacteHuit», <« KuzHeHHble  (POPMBI  KUBOTHBIX),
«IKocHCTEMA MIUPOKOJIUCTBEHHOIO JIeCa», « IKOCUCTEMA XBOWHOIO Jiecay, «llenu
nuTaHus», «XumHudectBoy, <«llapazutuzm», «KoukypeHuus», «CumOu03»,
«KoMmmeHcanuzmy.

OO6opynoBanue: repdapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOMOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIIUHM TEIUIOMI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena NMTUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCSIMXCA K TuUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl JAHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeax,
repOapud ¥ KOJUIGKIIMM PACTEHUN MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUIGKIIMM PACTEHW U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIIEKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHasi paGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETa».

JladbopaTopHasi pabGora «BbIsSBICHHE MPHUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHHUSI.

Tema 8. Ikos10rvsi BUA0B M MOMYJIsA UM

DOKOJIOTUYECKHE  XApAaKTEPUCTUKH  TIOMYJISIUU. [Monmymsimusa kak
Oouosnornyeckas cucrema. Poib HEOHOPOAHOCTH cpenbl, GU3HMUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrHH BUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuii. OCHOBHbIE TOKa3aTeIW MOMYJSIIUU: YUCICHHOCTh, TJIOTHOCTb,



BO3pacTHasT W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAITHSI.

DKOJOoru4eckass CTpykrypa nomyisiud. OleHKa YUCICHHOCTH MOMYJISIUH.
JluHaMKKa MONyJsiuuyd U €€ perysiius. bUOoTHUYeCKui MOTEHLHAN TMOMYJISIHUU.
MopenupoBaHue JUHAMHUKU MOMyJsiud. KpuBbie pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsamus YUCICHHOCTH TOMYJAIUN: poiib (haKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrmyeckoil Humie Buaa. MecrooOutanue. MHOroMmepHas
MoJeNb 3Kojornueckon Humm Jk.M. XartuumHcona. Pa3mepsl skosiornueckon
Huid. [ToTeHnnanbHast ¥ peaau30BaHHAS HUIIIM.

Bun kak cucrema mnomymsuuid. Apeansl BUIOB. BHIBI M HX JKU3HECHHBIE
cTpaTeruu. IKOJOTMUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MUTpalldid >KUBOTHBIX. buosornueckue
WHBAa3UHU 4y>KEPOJIHBIX BUOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmumbel W cxeMbl: «ODKOJIOTUYECKUE XapaKTEPUCTHUKU TOMYJISIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NHUpaMujibl
nonynaun», «CKOPOCTh  3aCElICHUs TMOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opranuzMmaMmn», «Mogenb 3kosorndeckort HumM Jlx. M. Xatuunconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIMHU YKUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHuss ceMsSH  pacTeHHMH K
pacCeICHUIO».

Tema 9. Jko10rus c000IECTB. IKOJOTHIYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeExXIy
OopraHu3Mamu B OUOIEHO3E.

OxocucrteMa kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThbl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menum U ceTtd. AOHOTHYECKHE OJIOKU
skocucteM. [TouBbI U Wbl B AKOocHcTeEMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeIM  JKOCHCTEMBbl. buomacca W OpPOIYKIHA.
DKOJIOTHYECKHE TUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. @uyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHBIE U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOIOr€HHBbIE BO3JICHCTBUSI Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. buopaznoodpasue u moHOTa KpyropopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie YKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. DKocucmemvl Mopell U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCmblHb.

AHTpPOIIOreHHbIE 3IKOCUCTEMBI. ATposkocucTema. ArporeHo3. Pazmuuus
MEXKTy aHTPOITOTC€HHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dnopa u dayna. CunanTponuzanusi ropojckoil QayHel. buonoruueckoe u
XO35TUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Poib Kackaowozo sghghexma u 8U008-30UPuUKamopos (Kiouesvix
81008) 8 (hyHKYUuOHUposanuu 3kocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U YKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUM.

Mexanusmuol 8030eticmeus 3aepA3HEHULl pPA3HbIX Mmunos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTom0m0rHss MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOT€HHBIX YKOCHCTEM.

JdemoHncTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuusr u  cxembl:  «CTpykTypa  OuoueHoza»,  «DKocucTteMa

HIMPOKOJIMUCTBEHHOTO JIeCay, «IKOCUCTEMA XBOMHOrO Jecay, «DyHKIIMOHATIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcHUCTEMEe», «KpyroBOpOT BEIIECTB B IKOCUCTEMEY,
«enu nutanus (macTOMUIIHAS, TETPUTHAS)», «DKOJIOrHUECKasi MUpaMuaIa YUCE,
«DKoNoruvecKas mupaMmuja OMOMacChly, «IKOJOTHUYECKasl MUpaMuia YHEPTUNY,
«O0pazoBanue O6onoray, «IlepBuuHas cykueccus», «BoccTaHoBieHUE jeca Mocie
noxapa», «9KoCHUCTEMa 03epay», «ArporneHo3», «KpyroBopoT BEMIECTB U IMOTOK
SHEPruu B arporeHose», «lIpumepsl ypdoskocucTem».

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia ITHI] U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTtopHass padora «3ydueHue pazHOOOpazwsi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKeKypcusi «DKCKYypCcHsi B TUMIMYHBIA OMOTeoleHo3 (B 1yOpaBy, Oepe3HsK,
ebHUK, Ha CYXO/I0JbHBIN WX MTOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKeKypcusi «IKCKypcUs B arpo’KocUCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buocdepa — obOmiernnanerapHas 00o0j0ouka 3eMIIM, TAC CYIIECTBYET WIH
CyIIIeCTBOBaJIA XW3Hb. PazBuTHe mpeacTaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6mocdepst u e€ cocta. Kupoe
BelIeCTBO Ouochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocdeprl. OcodeHHOCTH OHMOCcPephl Kak
rII00AIbHON 3KOCUCTeMBI. J[mHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOreOXMMHYECKHE LUKJIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

3onanbHOCTh Omocdepsl. Ilonsarue o Omome. OCHOBHBICE OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIC U IIHUPOKOJIUCTBEHHBIE JI€Ca, CTEIH, CABAHHBI,
MYCTBIHU, TPOTTMYECKUE JIE€Ca, BRICOKOTOPhs. KiuMar, pacCTUTENbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIaa 1
onocdepHbIX PyHKIUH.

JdemoHcTpanumn

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

Tabmuier 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOJE»,
«KpyroBopot BOjibI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Knumaruueckue
nosica 3emim», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «llycToiHay, « Tponuueckuit gecy.

O06opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyKAKOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpHYMHBL. Bo3aeicTBuEe deloBeKa Ha
ouocepy. 3arps3Henuwe BO3MymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTE€HHOE BO3JICIICTBUE HA PACTUTEIBHBIA M KUBOTHBIA MHp. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojnbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSI YEIIOBEUECTBA U MPHUPOJBI.
PammonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €TI0 BEPOSTHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA PAa3BUTHUSl OMNACHBIX TEXHOIE€HHBIX
nporeccoB. Cucmemmuvle uccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6Uud08 U 3IKkocucmem. (OCHOBb



aKopeadbunumayuu Kocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JdemoHcTpanuu

Tabmuuet w  cxembl:  «3arpssHeHHe  atMoceprl»,  «3arpsi3HEHHE
ruapocepbl», «3arpsizHeHue nouBbl», «llapHukoBwId  3pdekT», «Ocodo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUPay.
Ob6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pPAaCTeHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoint @enepanuu, KpacHOM KHUTH pErmoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
0o0yJaromMUMHUCs MPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIC,
MeETaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXXaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOy4eHHI0  OHOJIOTHH,
yeleHanpaesieHHoe passéumue BHYTPEHHUX YOEKICHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
NEATEbHOCTA 1[€HHOCTHO-CMBICTIOBBIMUA ~YCTAHOBKaMHU, MPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAsUumb 1IeIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPaAMMBI MO OUOJIOTUU JTOCTUTAFOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATEIBHON HESITEIHBHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MAaTPUOTU3MA U
YBQXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapuIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Opupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yJIbTAaThl OCBOEHUS YydeOHOro mpeamera «buosorHs»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTDH TPAXKIAHCKOM MO3ULIUKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3J1aHUU
y4eOHBIX MPOCKTOB, PEIIEHWH Y4YEOHBIX M TMO3HABATEIbHBIX 3aJ1au, BBIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsITh COOCTBEHHYIO MMO3UIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSAMH, KyIbTYPHBIMH IIEHHOCTSIMU U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4yeOHBIX, T[O3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WJICHTUYHOCTH,
NMaTPUOTH3MA, YBAXXEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.
Pomunoil, ropmoctu 3a cBOWM Kpal, CBOO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSTHUKAM MPUPOIbI,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CITOCOOHOCTh OILIEHMBATh BKJIAJT POCCHUHCKMX YYEHBIX B CTAHOBJIGHUE H
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIEeCTBa;

ujeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIY)KEHHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HAHME JIMYHOr O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0 OYyILIErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEHM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOUasl 3CTETHKY ObITa, HaydHOTO M
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHHUI,

IIOHMMaHUE SMOLMOHAIIBHOI O BO3JAECUCTBHUS ;KUBOU NPUPOJIBI U €€ LIEHHOCTH;



TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnMTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIaronmoJy4ns:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro obpa3a KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTJAbIXa, peryaspHas ¢uznueckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH MPAaBWI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€e30MacHOro MOBEACHUS B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPUITHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHMS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOIMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

UHTEpEC K Pa3IndHbIM cdepaM mpodhecCHOHATBHON JeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

FOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

AKOJIOTHYECKU 1EJIeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMiIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIILIEHUE YPOBHS OKOJOTMYECKOM KYJbTYpbl: HNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM U MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU HW3YYEHUH OHOJIOrHH
3HAHMSI W YMEHUS TpU pEIIeHUH Tpo0sieM, CBSA3aHHBIX C pPalUOHAIbHBIM
OpUPOJONOIb30BaHUEM  (COOIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJE,
HAIpABJICHHBIX HAa COXPAHEHUE PAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOJHON cpese, YMEHHE MPOTrHO3UPOBATH HEOJArOMpPHUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX JAEHCTBUI U MPEJOTBPAILATD UX;



HAJIMYUE PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABATENIbHON, KOMMYHUKATUBHON M COIIMAIILHON
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOMN JEATEITHHOCTH IKOJIOTHIECKOM
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM W YMTATEIbCKOM KYJIBTYPbl KaK CpeACTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHMMaHHe CcrnenuUuKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbOpMHUPOBAHUY PANMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlieHUss 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE IMPUPOJbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPEHICHUH MpoOaeM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh  PECypCHbIE  TPOOIEMBI  Pa3BHUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBIXO/AA M3 TI00aTbHBIX YKOJIOTHYECKUX MPOOIeM U
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYCCKUX 3HAHMA B IEIAX
MOBBIIICHUST OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOW T'PaAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydaromuxcs, GopMupyeMoi
P U3yYE€HUU OMOJIOTHH,

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONy4YaeMble 3HAHUSA [UJIs aHajiu3a u
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHMS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IEJIbIO TIOJYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO MCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaAIIUX;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
NIPOSKTHYIO M HCCIIEA0BATEIIbCKYIO ACITEIBHOCT HHIUBHUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU MO OHMOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00yYaroUXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYYHbIE MOHSITHUS, OTpaKarolIre
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPIus, SBICHHE, IPOLECC,
CUCTEMA, Hay4yHbIN (pakT, NPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UccieloBaHue,  HaONIOJIeHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHHUBEpcalbHble yueOHble JeiicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHbIE,

pEryJATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHMH OOYyYalolIuXcs; CHOCOOHOCTh
o0yJaronuxcs UCTIOIh30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAaHWA W  YHUBEpCaJbHble y4yeOHble JIEHCTBUSA B
MTO3HABATENBHON U COLIMATIbHON MPAKTUKE.

B pe3ynbrare wu3yuyeHus OHOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHust y oOywatouierocs OyayT chOpMHUpPOBAaHBI MO3HABATENIbHbBIE
YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JCUCTBUSI, PETyIATUBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIE JIEHCTBHUS, COBMECTHAas
JESITENbHOCTb.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JIOJKHBI OTPaXKaTh:

OsJaaeHue YHHBEPCAJIbLHBIMH yueOHBIMU NMO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIE JIOTHYECKHE ICHCTBHA:

CaMOCTOATENTLHO  (OPMYNHpPOBATH U AKTyaIM3UpPOBaTh  MPoOIIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONB30BaTh IMPH OCBOCHWUW 3HAHHWHA MPUEMBI JIOTHUECKOTO MBIIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KjIacCcupuKaiuu, 0000IIeHNs ), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3H C IPYTUMU TTOHSATHUSIMH);

ONpeAeNiITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JIOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCTOJIb30BaTh OMONIOTUYECKUE TIOHATUSA U1 O0BACHEHUS (PAKTOB U SBJICHUMN
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCy>KIeHUs (MHIYKTUBHbBIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUYCHHS,;

NPUMEHSATH CXEMHO-MOJICNbHBIE cpeacTtBa  AJiA  TIpelCTaBIICHUs
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH pEIIEHHUsS MpPOOJeMbl ¢ YYETOM aHajIu3a HMMEIOLIUXCS
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATHh PUCKH MOCIIEACTBUM NEATEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboTy B  YCIOBUAX  pEaJbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HcCIe0BaTeIbCKHIE TeficTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMU  pa3pelieHuss npoldsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITIO3HAHNS,

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMuUpOBaTh HAYyYHBI THUI MBIIUIECHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
NESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISBIATE IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajaady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN IIOUCK IEpEeHOca CPEACTB M CHOCO00B
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYHO 00J1acTh
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ uHdopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



UHQPOPMAIUIO PA3TUYHBIX BUAOB U (POpM MpencTaBiIeHHs, KpUTHUECKU OIEHUBATH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
orbope Omonornyeckoil nHGOpMAILIUK, HEOOXOIUMOM I BBIMOIHEHUS Y4eOHBIX
3ajay;

NpUOOpPETaTh OMBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOWCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH paboTe ¢
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HATJISTHOCTH,

BJaJeTh  HABBIKAMH  pAcClO3HABaHUS W 3alUThl  HWH(OpMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1) oO1eHme:

OCYIIIECTBISTH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYX HAaeMoil TeMbl (yMEHUE 3a7aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/la4M, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JIPYTUX yYACTHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, TMOHMMATh 3HAYEHHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (hopme GOopMyTHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaKJ10TO YJeHa KOJUIEKTHBA;



NPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUSI JJIs BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEMCTBUSIX M IOCTYNKAX IO OTHOLICHUIO K KUBOWU IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JEATENBHOCTH U )KU3HEHHBIX CUTYAIUsAX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, HUCIIOJIH30BaTh MPUEMBI pPedIeKCUM [JI1 OICHKU CUTYyallud, BbIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

OpUHUMATh ce0s, TOHUMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3ynbTaThl OCBOCHHS COJEpKAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUEHTHPOBAHBI Ha oOO€CIeUeHUE
npopuiabHOro  oOydeHus  oOydaworuxcs  Ouonorur. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOJIIOTUM Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUI IO
OCBOCHHIO, MHTEPIPETAIINN U TIPEOOPA30BAHUIO 3HAHUM, BUIBI JEATEILHOCTH TI0
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyarusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOTrO mpenMera «buomorus» B 10
Kacce NOKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJH OUOJIIOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  NPUPOJALI U  PEIICHHH MpobdJieM  paluoOHaIbHOIO
MPUPOJIONIOJIH30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BIIQJICHUE CHUCTEMOM  OHOJIOrMYECKUX 3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralomue OUOJIOrHYECKUE TEPMUHBI W TMOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTH, POCT W PA3BUTHE), OMOIOTMYECKUE TEOPUU
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacieactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o 1eHrpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTEHMM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOTHI raMmer,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHOUN U3MEHUYUBOCTH H. n. Baswuiosa), MIPUHLATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O TO3HAHUS, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBECHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AyYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIC
OakTepuii, rpuOOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pACTECHWW, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HENESITEILHOCTH,
NIPOTEKAIOIINX B OPTaHU3MaxX PACTCHHM, KUBOTHBIX W YETIOBEKA, OMOIOTHIECKUX
MIPOIIECCOB: OOMEHa BellecTB (MeTadoM3M), TIpEeBpalleHUs] YHEPTUH, OpPOKECHUS,
aBTOTPO(HOTO U TeTepoTpodHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWBUAYATLHOTO  pPa3BUTHA  oOpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKAY OpPraHOUJAMU KJIETKU U HUX
(GYHKIIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIMAMHA, MEXAY CUCTEMaMU OpraHOB M HX (QYHKIUSMHU, MEXKAY ITaramu
oOMEHa BEIIECTB, dTalaMH KJIETOYHOTO ITMKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABISTh OTJIMUUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yYMEHHUE pelIaTh OMOIOTHIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIIECCAMU U SBJIICHUSIMH, JICTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBWiIa Mpu padoTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTATBHBIMU
cpenacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHHS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe MO OWOIOTHH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATH  IOJYYEHHbIE  pE3yJabTaThl HAa  YYEHHUYECKUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
obimacth  OMONOTMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHWE TPaHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccroHaIbHOM
JEATENBHOCTA B 00JIACTH OWOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
WHTEpPEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Tpodeccnn n
OpOAOJKEHUE OHMOJOrM4ecKoro oOpa3oBaHWsS B  OpPraHU3aLMSIX CPEIHEro
npodeccuoHaIBLHOrO U BRICIIEr0 00pa3oBaHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kj1acce JOJKHBI OTPAKATH:

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pOJM OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TMO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npo0JieM 4YellOBEYeCTBA, a TaKK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOJIOIIONIB30BaHUSA, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OHOJIOTHH,

YMEHHE BIIAJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHUN, KOTOpas BKIIOYAECT
ONpeAeNeHus] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAIOIMUX OHOJIOrHYECKHX
TEPMUHOB M TOHATUM (BUJ, IKOCUCTeMa, Ouocdepa), OHMOIOrHUYECKUE TEOPUU
(oBomononHas Teopust Y. J[apBuHa, cUHTETHYECKAs TEOPHS IBOJIOIHH), YICHHSI
(A. H. CeBepuioBa — 0 nyTsIX U HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTudeckoro paBHoBecust Jx. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoacrea K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMUECKON NUpaMujibl SHEPruM), rumnores3sl (runore3a «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HabIIIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKHU aHTPOIIOTCHHBIX H3MEHECHUU B IPUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC TNPH3HAKH: BHJIOB, OHOTEOICHO30B,
IKOCUCTEM U Ouocheprl, CTAOMIM3UPYIONIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUIECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIITUX CHJI ABOJIFOIIMU HA TEHO(OH I TOIMYIISITUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHU
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXAY MPOIECCAMU HBOJIOIUH,
JIBIKYIIAMH CHJIAMU aHTPOIIOTCHE3a, KOMIIOHCHTAMH Pa3]IMYHBIX DKOCHUCTEM U
PUCIIOCOOJICHUSMH K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
NIPUCTIOCOOJICHHOCTh BHIIOB K Cpefie oOWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHHUI B 9KOCUCTEMAax CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME AaApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJIsl JOKAa3aTelIhCTBA POACTBA OPTAHW3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOWTAHUS, CIMHCTBA
4eJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOrooOpas3wsi BHIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

YMEHHUE PEIIaTh OMOTOTUIECKUE 3aa91, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIbI ¥ IPOT'HO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHE PaldOThI, COOMIOAATh
npaBujia mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIICPUMCHTAIHLHBIMU
cpenacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3WPOBATH IOTYYCHHBIE
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe Mo OMOIOTHH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  pe3yJabTaThl Ha  YYCHHICCKUX
KOH(EPEHITHSX;

YMEHHUE OIEHUBATH THUIOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0ax MperoTBpaIleHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
JESITeNFHOCTU B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIB30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3SICTBa, MHUIIEBOU
IIPOMBIIIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIIEH  mpodeccut W MPOAOHKCHHE
OMOJOrMYECKOro 00pa3zoBaHusl B OPraHU3aLMUAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICITIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBo 4acos

DJIeKTpOHHBIe (HH(]POBHIE)

Ne n/m Kontpoabusie | IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE Pecypchl
padoThI padoTbI
bu6anoreka LIOK
1
. bronorns kak nayka https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
2 JKHBLIE CHCTEMb H HX H3yHeHHE 2 https://m.edsoo.ru/7f41aa8c
bu6anoreka LIOK
3 Buosorus kneTku 2 0.5 https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
bubaunorexa LIOK
1
4 XuMunyeckasi OpraHu3anysi KIeTKH 10 1 https://m.edsoo.ru/7fA1aa8c
butmmoreka [IOK
2
> Crpoenne i QyHKimH KIeTKH 8 https://m.edsoo.ru/7f41aa8c
OOMeEH BelleCTB U IIPEBPAILCHUE YHESPTHU buGnuorexa [JOK
6 eTxe PeEp P 9 1 https://m.edsoo.ru/7f41aa8c
B IIIETK https://uchebnik.mos.ru/catalogue
7 Hacnenctennas uapopManus u 9 05 bubmmoreka [JOK
peann3anus €€ B KIETKe ' https://m.edsoo.ru/7f41aa8c
bu6anoreka LIOK
XK i 1
8 HISHCHHBIM I KICTIH 6 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
17 1 15
d CTpocHue i dyHiIK OPranu3mMoB https://m.edsoo.ru/7f41aa8c
10 Pa3mHOXkeHMe U pa3BUTHE OPTAaHU3MOB 8 1.5 Bubamorexa [OK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://uchebnik.mos.ru/catalogue
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 ['eHeTnKa — HayKa O HACJIEACTBEHHOCTH U 5 05 bubnmoreka [JOK
W3MEHYMBOCTH OPTaHU3MOB ' https://m.edsoo.ru/7f41aa8c
bubnunorexa LIOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 httos://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 httos://m.edsoo.ru/7fA1aa8c
but6mmoreka [IOK
14 Tenerika uenoseka 3 05 https://m.edsoo.ru/7f41aa8c
bubnunorexa LIOK
15 Cenexuys opraHu3MoB 4 1 https://m.edsoo.ru/7f41aa8c
16 buoTexHoOrus 1 CHHTETHYECKAS 4 bubmuoreka I[IOK
Ouosorus https://m.edsoo.ru/7f41aa8c
bubnunorexa LIOK
17 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

JJ1eKTpOHHBIE (HU(pPOBHIE)

Ne /ot Kourpoabubie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCYPChI
padoThbI padoTsI
1 3apOoXAEHUE U Pa3BUTHE IBOTFOLIMOHHBIX 4 0 bubnmoreka [JOK
Ipe/iCTaBIeHU B OMOJI0ruu https://m.edsoo.ru/7f41aa8c
N butmoreka [IOK
2 M 14 1 2
HMKPOIBOIOTILL H €€ PESYIILTATHL https://m.edsoo.ru/7f41aa8c
3 MakposBOTIONHUS U €€ PE3YIbTaThI 6 bubmmorexa [OK
P 1 pesy. https://m.edsoo.ru/7f41aa8c
IIpoucxokaeHne U pa3BUTHE KU3HHU Ha Bubmrorexa HOK
4 3ep . p 15 1 1.5 https://m.edsoo.ru/7f41aa8c
M https://uchebnik.mos.ru/catalogue
5 IIpoucxoxneHue 4eaoBeKa — 10 1 bu6muoreka [{IOK
AHTPOIIOTEHE3 https://m.edsoo.ru/7f41aa8c
DKOJIOTHS] — HayKa O
5 B3aMMOOTHOLIEHUSIX OPraHU3MOB U 3 05 bu6mmoreka [IOK
HAJOPTraHU3MEHHBIX CUCTEM C ' https://m.edsoo.ru/7f41aa8c
OKpY’Karolleu cpeaoit
bubanoreka LIOK
7 1.
Opranusme u cpena OduTanms 9 > https://m.edsoo.ru/7f41aa8c
bubmmoreka [JOK
8 2 i 9 0.5
KOTIOTHA BHAOB 1 MOy IAIIH https://m.edsoo.ru/7f41aa8c
but6mmoreka [IOK
DKOJIOTHSI COOOIIECTB. DKOJIOTHUECKHE
9 CHCTOMEL 12 1 0.5 https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
bu6anoreka LIOK
10 b — 1J100 6
Mocpepa — IJI00aILHAA SKOCHCTEMa https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://uchebnik.mos.ru/catalogue
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
https://m.edsoo.ru/7f41aa8c

11 YeloBEK M OKpY)KAIOIIas cpeia 6 bubnnoreka [IOK
o Py P https://m.edsoo.ru/7f41aa8c
bubnmoreka [JOK
N rerepaios e | https://m.edso0.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 102 .

I[TPOTPAMME



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuuecTBo yacos
Ne Hara DJIeKTpOHHBIe N (ppoBbIE
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bceero H3y4YeHHusi  o0pa3oBaTeJIbHbIE Pecypchl
padoThI padoTbI
buosiorus kak KOMIUIEKCHas HayKa
1 1 KaK 4aCTb COBPEMEHHOI0 1 bubamorexa TIOK
P https://m.edsoo.ru/7f41aa8c
oO1mecTBa
but6mmoreka [IOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1
https://m.edsoo.ru/7f41aa8c
3 YpoBHEBas OpraHu3aLusl KUBbIX 1 bu6muoreka [IOK
CHUCTEM https://m.edsoo.ru/7f41aa8c
HcTopust OTKpPBITUS U U3YUECHUS
4 p P ya 1 https://resh.edu.ru/
kietku. Kinetounas teopust
Meronasl MOJIEKYJIIPHON U
KIJIETOYHOU OMOTIOTHH.
[TpakTrueckas padora «M3yueHue
5 METOJIOB KJIETOYHON OHOIOrHH 1 0.5 www.tulaschool.ru
(xpomarorpadus, snexkrpodopes,
muddepeHanTsHoe
ueHrpudyruposanue, [1LP)»
6 XUMHYECKUH COCTAB KIETKU 1
MuHepanbHbIE BEIIECTBA KIETKH,
7 P B 1 https://resh.edu.ru/
UX OMOJIOTUYECKAs POJIb
OpraHuyeckue BelecTBa KIETKU
8 — Oenku. JJaboparopHas paboTa 1 0.5
«O0OHapyxeHHe O0CJIKOB ¢



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
http://www.tulaschool.ru/
https://resh.edu.ru/

MOMOIIbI0 KAYeCTBEHHBIX
peaxKuuii»

CBoiicTBa, KJI1acCUpUKAIHS U
¢byHKIMN OeNKoB

10

Opra"udeckye BelecTBa KISTKH
— YIJIEBOJIBI

11

OpF AHNYCCKHE BCUICCTBA KIICTKHU
— JIMIIUbI

12

Hyxneunoseie kucnotsl. JJTHK u
PHK. JIaGopatopnas pabora
«HccnenoBanne HyKJIEHHOBBIX
KHCIIOT, BBIJICJICHHBIX U3 KIETOK
pa3IUYHBIX OPTaHHU3MOBY

0.5

www.tulaschool.ru

13

Ctpoenue u ¢pyHkiuu ATO.

Hpyrue nyxneozunrpudocdats
(HT®)

14

CexBennpoBanue [IHK. Metoasl
T€HOMHKHU, TPAHCKPUIITOMHKH,
MIPOTEOMUKH

15

MeToabl CTpYKTYpHOI OHOOTHH

16

Tunel knerok. [Ipokapuornueckas
KIIETKA

https://resh.edu.ru/

17

CrpoeHune 3yKapuoTH4EeCKOU
knetku. [Ipaktnueckas padbora
«3y4yeHne CBOMCTB KIETOYHON
MeMOpaHbD»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKU

https://uchi.ru/

19

OpnHOMEMOpaHHBIE OPTaHOUIBI

0.5



http://www.tulaschool.ru/
https://resh.edu.ru/
https://uchi.ru/

kietku. [Ipaktuueckas padora
«M3yyeHue NBUKEHUS
LUTOIUIa3MbI B PACTUTEIbHBIX
KJIETKaxX»

20

[TosryaBTOHOMHBIE OPTaHOH/IbI
KJIETKU: MUTOXOH/IPUH, TUIACTUIBI.
Jlaboparopras pabota
«HccnenoBanue mia3mMomsa u
ACIIIa3MOJIM3a B PACTUTCIILHBIX
KJIETKaX»

0.5

21

HememOpaHHbIe opraHOHIBI
KIJICTKHU

www.tulaschool.ru

22

Ctpoenue u QyHKIUH 1pa

https://resh.edu.ru/

23

CpaBHUTENbHAS XapaKTePUCTHKA
KJIETOK dyKapHoT. JlabopaTopHas
pabota «3yueHue ctpoeHus

KJICTOK Pa3JIMYHBbIX OPraHUu3MOB»

0.5

24

ACCUMMIISIIHS U TUCCUMUIISIINS
— JIB€ CTOPOHBI METa0OIH3Ma.
Turmel oOMeHa BEIecTB.
Jlaboparopnas pabota «3yuenue
KaTaJTUTHYECKON aKTUBHOCTHU
(dhepMEeHTOB (Ha MpUMEPEe aMHJIA3hI
WM KaTalasbl)»

25

DepMEHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
meTabonu3Ma. JlabopaTopHas
pabota «3ydenue
(bepMEHTAaTUBHOTO pacUIeTICHUS

0.5

https://uchi.ru/



http://www.tulaschool.ru/
https://resh.edu.ru/
https://uchi.ru/

MEePOKCHIa BOJAOPO/Ia B
PaCTUTEITHHBIX M JKUBOTHBIX
KJIETKaX»

BeJIKI/I-aKTI/IBaTopBI U OeIKH-

26
HHTUOUTOPBI
97 ABTOTpOGHBIH TUII OOMEHa
BEIIECTB
28 doTtocuHTE3
XemocuHTe3. JlaboparopHas
29 pabota «CpaBHEHHUE MPOIIECCOB 0.5
($hoTOCHHTE3a U XEMOCHUHTE3a
AnHa’poOHBIE OpraHu3MbL. Bus
30 opoxenus. JlabopatopHas padora
«CpaBHEHHE IPOIECCOB
OpOKEHUS U JIBIXaHUSDY
31 AnpoOHBIE OPTaHU3MBL. JTalbl
HHEPreTHYECKOro oOMeHa
DHeprus MeMOpPaHHOTO TpaiueHTa
32 npotoHoB. Cunte3 AT®: pabora https://resh.edu.ru/
npotoHHON AT®-cunTa3bI
33 Peakuuum MaTpu4HOro CUHTE3a
34 TpaHCcKpunuus — MaTPUYHbBINA
cunre3 PHK
35 TpaHcnsus u e€ dTarbl https://uchi.ru/
36 KoaupoBanue amunokucnot. Ponb
pubocoM B OMOCHHTE3e OerKa
37 Opranuzanus reHoMa y

IIPOKAPUOT U IYKApUOT



https://resh.edu.ru/
https://uchi.ru/

MOJ'ICKy.TIHpHI)Ie MEXaHHU3MbI

38 AKCTIPECCHH TEHOB Y DYKapPHOT
Bupycbl — BHEKJIETOUHBIE (OPMBI

39 JKU3HU U O0JIUTaTHBIC TTApa3UThI. 05
[TpakTrueckas pabora «Coznanue '
MOJIETTH BUPYCa»

40 Bupycusbie 3a0o0sieBaHus YelI0OBEKa,
JKUBOTHBIX, PACTCHUIN

41 Hanorexnosnoruu B Ouonoruu u httos://resh.edu.ru/
MEUIHE

42 JKu3HeHHBIN UK KISTKH

43 Matpuunsiii cunres JJHK
Xpomocowmsbl. JTabopaTopHas

44 pabora «l3y4yeHre XxpoMocoM Ha 0.5
TOTOBBIX MHKpPOTIpEIapaTaxj

45 JleneHue KJIETKH — MHUTO3
Tunsl kieTok. Kaprokunes u
nuTokunes. JlaboparopHas padora

46 «Habmronenre MuTo3a B KJIIETKAX 0.5
KOHYHKA KOpEIKa JIyKa (Ha
TOTOBBIX MHKpPOIpEnapaTax)»

47 Perynsius ;kxU3HEHHOT O IIUKJIa
KJIIETOK

48 OpranusM Kak eJMHOE 11eJI0€
Tkanu pacrenuil. JJaboparopHas

49 pabora «/3yvyeHue TkaHen 0.5
pacTeHui»

50 TkaHM )KUBOTHBIX U YEJIOBEKA. 0.5



https://resh.edu.ru/

JlabopaTtopHnast pabota «M3yueHue
TKaHEH KUBOTHBIX)

Opranbl. CHCTEMBI OPTraHOB.

51 JlaGopaTopHas pabora «3yuenue 0.5 https://uchebnik.mos.ru/catalogue
OpI'aHOB LIBETKOBOT'O PACTEHUS»
52 Ornopa Tesla OpraHu3MoB
53 JIBI>KEeHNE OpraHu3MOB
54 ITutanne opraHu3MoB
[TuTaHue Mo3BOHOYHBIX
95 JKUBOTHBIX. [InmeBapurenbHas
CHCTEMa YeJIOBeKa
56 JIpIxaHue OpraHu3MoB
57 JlpIxaHue MO3BOHOYHBIX httos://uchi.ru/
’KMBOTHBIX U YEJIOBEKA
58 Tpancnopr BewwecTs y
OpPraHHU3MOB
KpoBeHocHas cucrema
99 MO3BOHOYHBIX KUBOTHBIX U
YyeoBeKa
60 Brinenenue y opranusmMosB
61 3amuTa y OpraHu3MoB
62 NmmyHHas cuctema yeaoBeka
63 PazapaxuMocCTh U perynsiuus y
OpraHu3MOB
['ymopanbHast peryasuus u
64 SHJIOKpUHHAS CHCTEMA KUBOTHBIX https://uchebnik.mos.ru/catalogue

" 4YC€JIOBCKA



https://uchebnik.mos.ru/catalogue
https://uchi.ru/
https://uchebnik.mos.ru/catalogue

65

DopMbl pa3MHOKEHUS
OpTraHU3MOB

66

[TonoBoe pa3zmMHOKEHUE

67

Meiios

68

I"ameTtorenes. O6pazoBaHue 1
Pa3BUTHUC MMOJIOBBIX KJICTOK.
Jlaboparopnas pabota «3ydeHue
CTPOCHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOTIpenapaTax

0.5

69

NnnuBunyanpHOE pa3BUTHE
OpraHu3MOB — OHTOTEHE3

70

3aknajika OpraHoB U TKaHEU U3
3apOIBIIIEBHIX JINCTKOB

https://uchi.ru/

71

Poct 1 pa3BuTHE )KUBOTHBIX.
Jlaboparopuas pabota
«BpIsIBIIEHHE IPU3HAKOB CXO/ICTBA
3apOIbIIICH MO3BOHOYHBIX
YKUBOTHBIX»

0.5

72

PasmHoOxeHue u pa3Butue
pactenwmii. JlTabopaTopHas pabota
«CtpoeHue opraHoB
Pa3MHO>KEHHS BBICIIIUX PACTEHUIN»

0.5

73

HcTopus cTaHOBIEHUS U Pa3BUTHUS
T€HETUKU KaK HAyKH

74

OCHOBHBIE TIOHSTHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduna kak 00BEKT
T€HETHYECKHUX UCCIIEIOBAHUN»

0.5



https://uchi.ru/

3aKOHOMEPHOCTH HACJICIOBAHUS
MPU3HAKOB. MOHOTHOpHTHOE
ckpermmBanue. [IpakTrueckas

75 0.5
pabota "M3ydenue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30Guh"

76 [IuTonornyeckrue OCHOBBI
MOHOTUOPUIHOTO CKPEIIMBAHUS

77 AHanu3upylolee CKpeluBaHue.

HenonHoe nomMunupoBanue
Jurnbpumnoe cKpenrBaHue.

78 IIpakTueckas padbora «M3yueHue 05
pE3yabTaTOB TUTHOPUIHOTO '
CKpEIIMBAHUS Y IPO30(HIBD)

79 Lurrosorrieckie 0CHOBE! https://resh.edu.ru/
JTUTHOPHUITHOTO CKPEIINBAHUS

80 CuemnieHHOE Hacje10BaHUE
MPU3HAKOB

81 XpoMOCOMHasi TEOpust
HACJIEJICTBEHHOCTH

82 ['eneTuka nmomna

83 'eHoTHO Kak HeJIOCTHAS CUCTEMA
['eneTnueckuii KOHTPOIb

84 Pa3BHUTHUS PACTCHHM, YKUBOTHBIX H
YeJI0BeKa

85 N3meHunBOCTH IpU3HAKOB. BubI
M3MEHUYUBOCTH

86 Moaundukannonnas



https://resh.edu.ru/

U3MEHYHNUBOCTH

87

BapurannoHnHslii pang u
BapHalllOHHas KpUBasl.
JlaGopaTopHnas pabora
«HccnenoBanue 3akOHOMEPHOCTEH
MoAN(UKAITMOHHON
n3MeHunBocTH. [locTpoenue
BapHallOHHOTO psija U
BApUALIMOHHON KPUBOI»

0.5

https://uchi.ru/

88

I'emoTnnueckass U3MEHUMBOCTb.
KoMOnHaTHBHAS U3MEHYMBOCTE

https://resh.edu.ru/

89

MyTannoHHast U3MEHYUBOCTD.
[Tpaktuueckas padora «MyTtanuu
y Ipo30duiiel (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTaIlMOHHOTO
npoiiecca. JUUreHeTHKa 1
SMUTCHOMUKA

91

I'enetuka yenoBexa.
[IpaxkTuueckas padbora
«CocTaBiileHUC U aHAIN3
POAOCIOBHON»

0.5

92

MeToabl MEIUIIMHCKON T€HETUKHU

93

3HayeHne METUIIMHCKON M€ HETUKH
B MIPEJOTBPAILECHUHU U JICUCHUH
reHeTHIECKHUX 3a00JIeBaHuit
YyeJIoBeKa

94

OCHOBHBIE TTOHSTHSA CCJICKIIMU.

0.5



https://uchi.ru/
https://resh.edu.ru/

JlabopaTtopHnast pabota «M3yueHue
COPTOB KYJIBTYPHBIX PACTCHUH H
MOPOJT TOMAIITHUX KUBOTHBIX)

95

MeTobl ceaeKIIMOHHOM paboTHI.
Jlaboparopuas pabota «3yuenue
METOJIOB CEJIEKIIMH PACTEHUI»

0.5

96

JloCcTrKEeHMs CeNeKIMN PaCTEHUM
U KUBOTHBIX. [IpakTnueckas
pabota «IIpuBuBKa pacTeHuil»

https://uchi.ru/

97

CoxpaHeHue, u3y4eHue u
HCIIOJIb30BAaHNE T€HETUYECKUX

pecypcos

98

buotexHonorus kaxk Hayka u
oTpacib MPOU3BOICTBA.
[IpakTuueckas pabora «/3yueHue
00BEKTOB OMOTEXHOJIOTHI)

0.5

99

OcHOBHbBIC HaIpaBJICHUA
CHHTETHYECKOI OMOJIOrUn

100

XpOMOCOMHAsI ¥ T€HHAas
HHXXEHEPUS

101

MCI[I/II_[I/IHCKI/IG OMOTEXHOIOTHHI

https://resh.edu.ru/

102

PeszepsHbiii ypok. [ToBTOpeHue,
0000111eH1Ee, CHCTEMAaTH3alHs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

135



https://uchi.ru/
https://resh.edu.ru/

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
° ara u¢posbie
‘:}H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1 httos://resh.edu.ru/
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIeHIE H3MEHUYUBOCTH Y
oco0eil ogHOro Bua»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1 https://uchi.ru/
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbBIN 0TOOP — HAIPaBIISAIOMINN 1 httos://resh.edu.ru/
(haxTOp IBOIOITUHN



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHza

17

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

18

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

https://uchi.ru/

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE



https://uchi.ru/

MCTOAbI U3YUYCHUS 3BOJIIOINN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB HBOJIIOIIH

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN httos://resh.edu.ru/
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unoTe3bl 3apokKAECHUS KUZHU https://resh.edu.ru/
Hctopus 3eMiu U METObI €€ U3yUEHHUSI.

29 JlabopaTopHas pabota «3yyeHue u 05 httos://uchi.ru/
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX AipsAUChLA
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHoro Mupa. [Ipaktudeckas 05
pabora «M3ydyenne ocobeHHOCTEN '

CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE TaITBI YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U



https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH
38 CoBpeMeHHast CUCTeMa OPraHUIECKOTO
MIPOIIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe
41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5 https://resh.edu.ru/
CTPOCHHUS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a
m CooTHoteHrne OHOTOTHIECKUX U
COLIMATLHBIX (PAKTOPOB B AaHTPOIIOTCHE3E
45 OcCHOBHBIE CTaJIUU aHTPOTIOTeHE3a
46 [laneoreHeTrka U MaJeOreHOMHUKA
47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas
48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»
49 MeXITUCIUTUTHHAPHBIC METO/TbI httos://uchi.ru/

AHTPONOJIOTUH



https://resh.edu.ru/
https://uchi.ru/

50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoap! skonoruu. JlabopaTopHas padora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHNe SKOJOTUUECKUX 3HAHUHN IS 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHre mpucnoco0aeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BbisiBieHue 1 0.5
MIPUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05 httos://uchi.ru/
pabota «AHaTOMHYECKHE OCOOCHHOCTH :
pacTteHuil U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTHKH 1



https://uchi.ru/

IIOITYJI I

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcHOBHBIE MIOKa3aTeNN MOMYJISALNN:
64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU
65 DKoJoTu4ecKasi CTPYKTypa MOMyIsSIIuN
66 JlvHamMuKa NOMyJ AN U €€ PEeryJsius https://resh.edu.ru/
67 Kpussie pocTta YuCIEHHOCTH MOIYJISIITIH.
KpuBble BEIKUBaHUSA
DKOJIOrMYecKasi Hulla BUja.
68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»
69 Bun xak cucrema nomyssuii
70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIUil httos:/fuchi.ru/
KUBOTHBIX I
71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3
72 DKocucTemMa Kak OTKpbITasi cHCTeMa
73 KpyroBopor BeliecTB 1 NOTOK SHEPTUU B
KOCUCTEME
74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI
75 DKOJOTNYECKUE MUPaMUJIbI
76 N3meHeHus coo0111ecTB — CyKIIECCHH
77 [IpupoanHbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMBI MOPEH U OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI



https://resh.edu.ru/
https://uchi.ru/

TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI
80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEPHOCTH (pOpMUPOBAHUS
81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI
82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obuienmanerapras 060104Ka
3emun
84 VYuenue B. U. Bepnaackoro o 6uochepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl
86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI
87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN
88 YcroitunBocTh OHOChepsI
89 DKOJIOTHYECKUE KPUZUCHI U UX IPUINHBI https:/fipi.ru/
90 BosneiicTBue yenoBeka Ha Ouochepy
91 AHTpPOIIOr€HHOE BO3/IEHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP
92 Oxpana nmpupozIs!
93 OCHOBHBIE TIPUHIIUIIBI YCTOHYUBOTO



https://fipi.ru/

Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1 https://uchi.ru/
pa3zHooOpaszus 3eMiaun

95 Q§o6meﬁne 1o TeMe «MUKPO3BOJIIOIHS U 1
e€ pe3ynbTaTh»

96 Oo6o06menne no Teme «MaKpOdIBOIIOIHS U 1
€€ pe3yabpTaTb»
0O606menue mo teme «IIpoucxoxneHue u

o pa3BI/II”II.:II/Ie YKU3HU Ha 3eMer» ) 1 WL

98 O6o06menne no Teme «IIpoucxoxxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606mienne o TeMe «OpraHu3Mbl U cpea 1 httns://fipi.ru/
0oOHTaHHS I I

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1 httos://fipi.ru/
TIOTTYJISTITHIA I :

102 O606menue o Teme «buocdepa — 1 httos://fipi.ru/
ro0anbHast IKOCHCTEMAY AEs.AIpLILE

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus. buonornyeckue CUCTEMBI U TIPOIIECCHI; YIi1yOaeHHoe obyueHue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHuueHHON
otBeTcTBeHHOCThIO « 1Ol MHEMO3MHA »

* buonorus. buonornyeckne cucTeMsl U IPOIECCHI; YIITyOJIeHHOe 00y4eHue, 11
kiacc/ Tepemo A.B., [lerpocoBa P.A. O011ecTBO ¢ OrpaHU4eHHOMN
oTBeTCcTBeHHOCTHIO « 11Ol MHEMO3MHA »
buonornueckue cucremsl u nportecchl, 10 knacce/ Tepemor A.B., Ilerpocosa P.A.,

OO6miecTBo ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « 1Ol MHEMO3MHA »

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

buonoruueckue cucremsl u nporeccsl, 10 kinace/ Tepemor A.B., Ilerpocosa P.A.,
OO611ecTBO ¢ OrpaHUYEHHONM OTBETCTBEHHOCTHIO

«11OLl MHEMO3HMHA »

VYuebnuk 6monoruu 10 kimacc TepemoBA.B.

Meroauueckoe nocooue aist yuurens 10.11 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

«Yun.py»

https://fipi.ru

bubmuoreka I{IOK https:// m .edsoo .ru/
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