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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, Konuenuuu mnpenojaaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (perepanbHOi pabouelt mporpaMMbl BOCIIUTAHHUS.

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
yuyeOHbIE MPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBJISIIOTCS CIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
NpU3BaHbl 00ECTIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM, CPETHUM
o01IKUM, CpeaHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOKEH ObITh OpHUEHTHpPOBAaH Ha
NPUOPUTETHOE pEIIEHUE 00pa30BaTENbHbIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C mnpodopueHTanuel o0ydalmuxcs U CTUMYIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTUEH, TICUXOJIOTHEHN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMYy mpenmery "buonorus" naér mpencraBieHHE O
Henu M 3ajadax HM3ydeHus ydyeOHoro mnpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUpOBaHME TIO pa3jeliaM W TeMaM, paclpeielieHne o Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BaTeIbHOCTh HM3yYeHHUs] y4yeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKM y4eOHOro Ipolecca,
BO3pPacCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH MPUHIUIN TPEEMCTBEHHOCTH C U3YYEHHEM OWOJIOTMHM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps 4YeMy  IPOCMATPUBAETCS
HANpaBJICHHOCTh HAa  TMOCJHEAYIOIIee pa3BUTUE OUOJOTMYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUS, MPEICTaBICHUH O 30pOBOM 00pasze >KW3HM, Ha
BOCIIUTAaHUE OEPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpeae. B
nporpaMMme Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4e€OHOro Mpeamera
«buonorus» B peanuzamuu TpedoBaHuit PDPIOC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUs U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JI€ATENbHOCTH
o0ydJarommxcsi MO0 OCBOCHHUIO COJiepKaHUsS OMOJOTMUYECKOTO 00pa3oBaHMsS Ha
YPOBHE CpPEIHEro o0IIero o0pa3oBaHMs.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIIero oopa3oBaHUs
3aBepiraer Ouojormueckoe oOpa3oBaHME B INKOJIE M OPHUEHTHPOBAH Ha



pacuIMpeHre U yriiyoJieHHe 3HaHUM 00ydarouuxcs O JKUBOW NMPHUPOJE, OCHOBAX
MOJIEKYJIIPDHOM M KIJIETOYHOW OMOJIOruMHM, SMOPHOJIOrMM W OHOJOTHMU pa3BUTHS,
TCHETHKH, CEJIEKI[UU, OMOTEXHOJIOTUU, FIBOJIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueOHoro mpeamera «buomorus» Ha yYriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYaIOIIUXCS K IOCHEAYIOLIEMY IOITYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsl B By3ax M OpraHM3alUsiX  CPEIHEro
npodeccuoHaibHoro odpasoanusi. OCHOBY €ro COAepKaHMsI COCTaBIsET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TMPU HU3YUYCHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/eloB OMOJOTMM Ha YPOBHE OCHOBHOIO
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUA TONY4YarOT pa3BuThe. Tak,
pacHIMpeHbl U YrIyOJieHbl OMOJIOTUYECKHE 3HAHHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME€ 4YeIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOrMYECKHE CBEICHUS MPUKIIAJIHOIO U TOMCKOBOT'O
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKHUX 3HAHWMA C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIONIUMUCS TPU H3YYCHUU
(bu3KMKU, XUMHUH, Teorpapuu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl 1o ydeOHOMY mnpeamery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIONMOHHBIA TOAXOABl K W3YUYCHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIMK, YBOJIOLIMK OPraHUYeCKOro Mupa Ha 3emiie,
COXpaHEHHusi OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYaIOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OWOJOTHH, IMOPHUOIIOTHH U
OMOJIOrMU PA3BUTHSI, TEHETUKU M CEJICKIIUHM, OUOTEXHOJIOTUM U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAaHUA OOy4aloluxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U y4eHHe 0 Onocdepe.

VYueOubiii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00y4YaromMUMHUCs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIUIIOB U MPaBUJI,
JIeXKAUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHUH, MHOrooOpa3HMM M OCOOEHHOCTAX KIJIETKH, OpraHuh3ma, IMOITyJISIIuH,
OMOLIEHO3a, YKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pPa3BUTHS W TONAJEPKAHUS HMHTEpeca OOydalImuxcs K OHOJOTUU Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHYECKOI'0 MaTepHaia B COACPKAHUH MPOTrPAMMBI
1o OMOJOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHUS U PA3BUTHUS
TOM WIM HMHOW 00JIaCTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX
YU€HBIX B pElIEHUE BAKHEHIITNX OMOIOTMYECKUX U AKOJIOTUYECKUX TIPOOIEM.



Lenps n3yuenus yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIHMOHAILHOU
OpraHM3allud JKUBBIX CHUCTEM pa3HOro paHra M NpUOOpPETeHHE YyMEHH
UCTOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUHU MHTEpEca K OMpeAenéHHOM obnactu
npo(ecCHOHANBHON JIEATEIbHOCTH, CBSI3aHHOM € OuWoNoruen, wim K BbIOOpY
y4eOHOr0 3aBeJIEHUs JJIsl IPOAOKEHUSI OMOJI0rMUecKOro oopa3oBaHusl.

JlocTkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00€CTICUHBACTCS PEIICHUEM CIETYIOMINX 3a1a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPABWIAX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOT000pa3uu U OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MonyJisLus, BUa, OuoreoueHos3, ouocdepa); o BbIAAIOIIMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEN0BAaHUSAX B OMOJIOTNY;

O3HAKOMJIEHHE OO0YYaloIIMXCS C METOJaMU MO3HAaHMS >KUBOM TNPUPOABL:
UCCIIEZIOBATEILCKUMU  METOAAaMH OHOJOTHYECKMX HayK (MOJEKYJISIpHOM u
KJIETOYHOM OHOJOruM, HMOPHUONOTMM W OHOJOTUM PA3BUTHS, TE€HETUKH WU
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
AKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
ucciefoBaHuii B yabopatopun U B TOpupoae (HaOIoAeHue, HU3MEpEHue,
AKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaZicHHME OOy4YaloLIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBATh W HCIIOJIIB30BATh OHMOJIOIMUYECKYI0 HH(OPMAIMIO; TOJb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COLMATbHO-3KOHOMHUYECKHUMU M  OSKOJIOTHYECKUMHU
npoOjieMaMu 4eJIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOILIEHUIO K OKpY)Karolled NpUpOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3JI0POBBIO  OKPYXKAIOUIMX  JIIOJIEH; OOOCHOBBIBATH W COONIOJATh  MEPHI
npodunakTUKu MHQEKIIMOHHBIX 3a00J€BaHUl, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX IPUPOJHOIO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIE HAYUYHbIE€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYarOIUXCsl UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMHU
UCCIIEZIOBAHUAMU B OHWOJIOTUH, pEIIaeMBIMH €0 MpoOJeMaMH, METOJO0JIOTUEH
OMOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHNUMN, peLIeHUs] OMOOTHYECKUX 3a/1a4, MOJAEIUPOBAHUS OMOIOIMYECKUX
00BEKTOB U MPOIIECCOB;



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

NpHOOpEeTeHHEe  OOyJYaIOMUMHUCS ~ KOMIETEHTHOCTH B paldOHAIBHOM
IPUPOIOIIONIB30BAHNUN (COONMIOZIEHUE MpaBWI TMOBEACHUS B TPHUPOJIE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMOCchephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpyXaromux Jroaed (coOmogeHuss wMep TpodwiakThKyd — 3a00IeBaHUMH,
obecrieueHne OE30MACHOCTH JKU3HEIEATCITLHOCTH B YPE3BBIUYAHHBIX CHTYAITUSIX
OPUPOJAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHWe€  YCIOBUM  JUIsl  OCO3HAHHOIO  BbIOOpa  OOydYaroIIMMHCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPaeKTOPHH, CIocoOCTBYIOIIEH
nocieaymiemMy npodecCUOHAaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUM C
WHIVBUYyaTbHBIMU UHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 YacoB, OTBEIECHHBIX HA M3yuyeHUE OMONOrMH Ha YriayOJIEeHHOM
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 opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YCHUS OUOIOTHH
OCYIIECTBIISETCS ¢ YIETOM CHErU(GUKH ero COoAep KaHWs W HAMpaBICHHOCTH Ha
NPOJOJKEHUE OHMOJIOTMYECKOTO 00pa3oBaHWsS B  OpraHU3alMSIX CPEIHETO
npodeccuoHaIbHOrO U BBICIIET0 00pa30BaHUsl.

O0s13aTenbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUN HA YTIIYyOJIEHHOM YPOBHE
SBJISICTCSI TIPOBENICHNE JTA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOyYarOIIMXCsS B BBIMOJTHEHUH TPOSKTHBIX M Y4EOHO-HCCIEIOBATEILCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMNpPEICNSICTCS  yYUTEIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepkanue nporpaMMsbl, BBIICIIEHHOE KVYPCUBOM, HE BXOAUT B NIPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouonoruu.  buonormueckue HaykKM M HM3y4aeMble  UMH  MOPOOJIEMBI.
DyHIaMEHTalbHbIC, NPUKIAJHBIE W TOMCKOBBIC HAY4YHbIE HCCIECHOBAHUS B
OMOJIOTHH.

3HayeHne OHONOrHH B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [lpodeccun, cBsizanHble ¢ Ouosiorued. 3HaueHHEe OUOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBun,
VY. I'apen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBble cucTemMbl Kak TpeaMeT wu3ydeHusi Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIN, OpraHW3MEHHBIN, MONYJIALIMOHHO-BUOBOM, DKOCHCTEMHBIN
(OuoreonenoTudeckuii), Omocdepusniii. Ilporeccel, mpoucxoAsle B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak ¢opMmMa CyIeCTBOBAHMS
Marepun. Hayku, nzydaromue »KuBbple CUCTEMBI Ha Pa3HBIX YPOBHAX 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 Ouonornueckux gaHHbIX. OlEHKAa JAOCTOBEPHOCTH IOITYYEHHBIX
pe3yapTaroB. [IpUunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOI' O TECTA.

JdeMoHCcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoabe», «CTpoeHHe KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buochepa», «Merombl
W3YYEHUs JKUBOU PUPOIBI».

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

IIpakTnuyeckas padora «lIcnonp3oBaHrME pPa3IWYHBIX METOAOB IIPH
WU3YYEHUH J)KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAMHUIIA >KuBoro. Kcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJSIPpHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanTLaoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emok. DIEKTpOHHasi MUKpockonus. Kougoranvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. [llnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOAO0B MUKPOCKOITUI.

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

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

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bona u e€ poimb Kak pacTBOpPUTENs, pearcHra, y4acTue B CTPYKTYpUPOBAHUU
KJIETKH, TeIUIoperyyisanuu. MuHepalibHble BellecTBa KIETKH, UX OHOJOrhyecKas
poJib. Posib KATHOHOB M AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeIkoBOM Mosiekyibl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YeTBEPTHUUHAS
cTtpyktypsl. JleHarypamus. CsoiictBa OenkoB. Kraccudukamms — OeiakoB.
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 — TeKy4ecThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [punuun kommuiementapHoctu. I[lpaBuno Yapradda. Crtpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornueckue Gpynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosekyiae ATO.
buonornyeckue pynkuun AT®. BoccTaHoBIEHHbIE TEPEHOCUUKH, X (PYHKIIUU B
Kietke. /[pyeue nykieosuompughocghpamor (HT®).CexsenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmunpl 1 cxeMmbl: «llepuoguyeckass Tabaulla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl OENKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBojioBy», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

JladbopaTopHas padora «O0HapykeHHEe OEJKOB C MOMOIIbI0 KaueCTBEHHBIX
pEAKIUIA.

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

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

Tumbel KJIETOK: JdyKapuoThueckas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00PA30BAHUS KIIETKHU.



Crtpoenue npokapuotTuueckoil kierku. Kiierounas crenka 0akTepuil u apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa —IUIa3MaTHUYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIIa3MaTHYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3usi, obneruénnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KaJINEBOTO HAcoca. DHAOILMTO3: MUHOLUUTO3, (haroruro3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

[urtorna3zma. [uto3onb. I{utockener. [[BmxeHnune nuromiazMbl. OpraHoubl
kjeTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIUIa3MaTUYECKas CeThb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHHWE W (QyHKUMH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBINA)  DHAOINIA3MATHYCCKUI
perukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 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  TUIACTUAB  (DOTOCHHTE3UPYIOMMX  DYKAPHOT.
XJI0pOMmIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKHU. PuGocompr. IIpomeosicymounvie Quramenmol.
MukpodunamenTsl.  AxkmunogvleMukpoguiamernmsi.  MBpIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHME U JABWKEHHE OJKIYTMKOB UM pPeCHHYEK. MHUKpOTpyOOUKH
muroruiasmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
byukuuu. Snepubit  OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIoOKEHUE
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, JKUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmunpl 1 cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTKu», «CTpoeHue
XKUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopHas paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopHas pabora «lccienoBaHue IUIa3MoiiM3a M JEIUIa3MOJIN3a B
PACTUTENbHBIX KIIETKaX».

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

Tema 6. O0OMeH BelIeCTB M NpeBpaLeHie JHEPIrUU B KJIeTKe

AccUMUIISATIAA ¥ TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTaboym3ma. Tumnsl ooMeHa
BEIECTB: aBTOTPO(MHBIM M rerepoTpodHBIH. YdacThe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPTaHUYECKUX KaTanau3aTtopoB. benku-
aKTUBATOPbl M OEJIKU-UHTHMOUTOpPHI. 3aBUCHUMOCTb CKOPOCTH (DPEpMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHMYECKHX BeElIECTB B Kierke. DorocuHTes.
AHOKCUceHHbIll U OKCcueeHHblll (omocunmes y obaxmepuu. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoImiacToB B mpouecce
dotocunTe3a. CBeroBas u TeMHoBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munor
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHMHTE3a. BiusHue pa3innuHbIX (aKTOpOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaYeHue (POTOCUHTE3A.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
Oakrepun. 3HaUECHNE 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. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOUYHOE AbIXaHue. Pojb MUTOXOHAPHIA B
nporeccax ouonoruyeckoro okucienus. Lluknnueckue peakuu. OKUCIUTENbHOE
dochopunupoBanue. Iuepeus membpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cummaser. llpeumyinecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. DP(HEKTUBHOCTh YPHEPreTUUEeCKOro oOMeHa.

JdemoHcTpanuu

[Toptpersi: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 00Men», «brocunres
oenkay, «Ctpoenue pepMeHnTa, «XeMOCHUHTE3».

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

JlaGoparopuass padora «/3ydyeHue  KaTWIMTUYECKONW  AKTHUBHOCTHU
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 ¥ peaju3anus e€é B KJIeTKe

Peakiun marpuyHoro cunres3a. [IpUHIUN KOMILJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ srambl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBuss OuocunTeza Oenka. KogupoBanue amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e Oemnka.

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 pabomoel 2enog. Perynsuuss 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounbiil roMeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHenHbili Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
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 oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

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

Tabmunpl u cxembl: «bruocunTte3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodarm».

IIpakTuyeckas padora «Co31aHue MOAEIN BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mnepuoabl W perymsinusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETHUYECKHUH (MMPEMUTOTUYECKUI) MIEpUOAbl UHTEPGa3bI.

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

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

Henenne knerkm — wmuto3. CTaguu MHUTO3a W NPOUCXOASIIME B HHUX

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 Mooeiu GyHKYuoHUpOBaHUs KiemxKu.

JdemoHcTpanumn

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapaThl: «MHUTO3 B KJIETKax
KOpEIIIKa JTyKa.

JlaGopaTtopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIpEenapaTaxy.

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

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHHUS U JKU3HENESTENIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, APpyrue npotuctsl. KooHuaabHbIe OpraHU3MBbI.



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

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

TkaHM KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEMW: 3NUTEIHAJIbHAS,
COEMHUTENbHAs, MbllieyHas, HepBHas. OCOOEHHOCTH CTpOeHus, (PyHKUUNA U
PaCIIONOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble M T'€HEpaTUBHbIE OpraHbl pacteHuid. Opranel H
CHCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. P yHKIMU OPraHOB U CUCTEM OPraHoOB.

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:
MblleyHas cuctema. Pednekc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanue opranuzmoB. [lormomeHue BOABI, YINIEKMCIOrO Ta3a |
MUHEpAJIbHBIX BELIECTB pacTeHUsMH. lInTtanue >kxMBOTHBIX. BHyTpumnosoctHOoE n
BHYTPUKIIETOYHOE nuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTHeIbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

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 CTPOEHUS 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. KpoBeHocHass cucrema HU €€  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.

Brinenenue y opranusmoB. Beinenenue y pacreHunil. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyonn. Opranel BblaeneHus. PuubTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIICIUTENbHON cucTeMamu. Briienenue y



NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHue n (GpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHME MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CIoOpbl
OakTepuii M UHUCTHI MPOCTEHIUX. 3alWTa y MHOTOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3aUThl. OUTOHIUIBI.

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 KiIOHaJIbHO-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. PaszgpaxumMocTs u  perymanus y
pacrenuii. PocToBbie BenecTsa U NX 3HAaYECHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbBIX. HepBHas
cucTemMa M €€ OTHENbl. DBOIIOLUHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y JKMBOTHBIX. OTHeNbl TOJOBHOI'O MO3ra MO3BOHOYHBIX UBOTHBIX. Pediexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIIeKCHhI.

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 pacreHuil», «KopHeBbie cuctembl», «CTpoeHHE CTEOIISI,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOoCHass cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeuynas — cucremar,
«BpraenurenbHas cucrteMa», «9HIOKpPUHHAsA cucrtema», «CTpoeHue MBIIIIbDY,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoe€HHE THIpPbDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema poio», «HepBHas cucrema sarymku», «HepBHas  cucrema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrtema
MIIeKonuTarouux», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPOIpENapaThl TKAaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXKHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMil pa3HbIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyAoBaHUE IJIsi JEMOHCTPALIMU MTOYBEHHOTO ¥ BO3YIIHOTO 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 TkaHe pacTEHUII».

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  Oecrosoro  pa3MHOXEHUS: TMOYKOBAHUE,  CIIOPYJISIUS,
¢dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBeie KieTkW, Wik ramersl. Meio3. Craauun
Mmeiio3a. [ToBegenne xpomocoMm B Meito3e. Kpoccunrosep. buonornueckuii CMbICI
M€03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpPraHHU3MOB.

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

OmnonoTBopeHre W AMOPUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. (CrnocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [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 Jjsaryuwku). JpoOnenmwe. Tumbel  apoOneHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH NpOOJEHUS MIIEKOMUTAIONUX. 3apOBIIIEBbIC JIMCTKU
(ractpyssiiust). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIMSIHUE YacTell pa3BUBAIOIIETOCs 3apojbliia (3MOpUOHANbHAS —HMHIYKIIUS).
3aknagka IUlaHAa CTPOCHHMS KUBOTHOTO Kak pPe3yibTaT HEpPaAPXUUECKUX
B3aMMOJICUCTBHI TE€HOB. BiusHue Ha >MOPHOHAIBHOE Ppa3BUTHE PaA3IUYHBIX
(bhaKTOpOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue XMBOTHBIX. [locTamMOpuOHaNbHBIMN Tiepuoa. Ilpsmoe wu
HenpsiMmoe pasBuTHe. PasButne ¢ wmeramopdo3oM |y O€CMO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buolormueckoe 3Haue€HHE MPSIMOr0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PeryJiy pocTa KUBOTHBIX U yenoBeka. CTauy moCTIMOPUOHAIILHOTO 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 pacteHuil. OOpa3oBaHWe cmop B IIpolecce Meiosa.
l'amerorene3 y pacteHuil. OMIOOOTBOPEHUE UM PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYNSALIUA OHTOI€HE3Aa Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmunpl U cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumel Oecroyoro
pa3MHOXKEHUSD», «Pa3MHOXKEHHE XJIAMHJIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
SMIEKIIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHeszay, «lIpsmoe u
HEIpsIMOE pas3BuUTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3BuTue nATymku», «J/{BOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHUui», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <«OKuU3HEHHBIM 1THUKI MXa», <«KHW3HEHHBIM  [UKI
NArOPOTHUKAY, «<KM3HEHHBIN LIUKII COCHBI».

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

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

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

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXKEHHS BBICIINX
pacTEHUN».

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

Hcropust craHOBiIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paborter T
Mennens, I'. ne ®puza, T. Moprana. Posib 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€ TEHETUYECKHUE TMOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELECCHUBHBIN
NPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THUOPUAOIOTMYECKUN,  LUTOJIOTHYECKHUH,
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: «MeToabl TeHETUKNY, «CXEeMbl CKPEITUBAHMSI.

JlabopaTtopHass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHUX
HCCJIEIOBAHUI .

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

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

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

JuruOpuanoe ckpeuuBanue. TpeTuil 3aKkoH MeH el — 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'enernka nona. XpOMOCOMHBIN MEXaHU3M ONPEAEIEHU 10J1a. AyTOCOMBI 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. MHOXECTBEHHBI ayuienu3M. B3anMOIEeNCTBUE HEAUICNbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PAa3BUTUs PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (YHKITUH.
['enernueckne MeXaHU3Mbl CHMOUOI€HE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— 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: «llepBblif 1 BTOpOil 3akoHbI MeHnens», «TpeTuit 3akoH
MeHnnens», «AHanu3upyrollee CcKpelmuBaHue», «HenomHoe aOMUHUpPOBaHHUEY,
«CreruieHHOE Haclie/IoBaHWE TPU3HAKOB Y Jpo30odumibl», «['eHeTuka moiay,



«Kapuotun d4enoseka», «Kapuorun naposzoduib»y, «Kapuotunm nOTHUIBD,
«MHOXKECTBEHHBIN AJUIEIU3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MoOAENb s JEMOHCTpAlMd 3aKOHOB €IWHOOOpa3us
TUOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMi 3aKOHAa HE3aBHUCUMOIO HACIIENOBAHUS MPU3HAKOB, MOAEHb A
JEMOHCTPALMK CLEIUICHHOIO HAcCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

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

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

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

MonmudukanuonHas W3MEHYMBOCTh. Poib cpenbl B (opMUpPOBaAHUU
MOIU(PUKALMOHHON M3MeHurBocTH. HopMma peakiuu npusHaka. BapuanmoHHbIN
pan u BapuarnmonHass kpuBas (B. Moranncen). CpoiicTBa MOAu(HUKAIIMOHHON
VU3MEHUYHUBOCTH.

['eHoTnnueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYUBOCTH.
Bupl reHOTHTIMYECKOM M3MEHUMBOCTH: KOMOUHATUBHAS, MyTaI[HOHHAS.

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

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: TE€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 MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
Hac1e0068aHUuU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

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



OOGopynoBaHue: XUBbIe U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUM,
pucyHkH# (potorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJIaMU U3MEHYMBOCTHU.

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

IIpakTnyeckas padora «Mytamuu 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, LIUTOTCHETUUECKHH, MOMYJIIIUOHHO-CTaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MOJTHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIUPOBAHME, B TOM YHCJIE C MOMOIIBIO
[11[P-ananu3a. Hacnencreennbie 3a00eBaHus yenoBeka. | eHHbIe U XpOMOCOMHbIE
0oJie3HM 4YenoBeKa. bOJIe3HW C HACEICTBEHHOW MPENpacIoiioKEHHOCTHIO.
3HaueHuEe MEIUIIMHCKON T€HETUKH B MPEIOTBPAIEHUH U JIEYEHUU T'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJeTku. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1aCTH 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: «KapuoTtumn uyenoBekay», «MeTOJbl U3YUEHUS TC€HETUKU
yesoBeKkay, «I 'eHeTuueckue 3a00J1eBaHuUs YETTOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cestekuusi opraHnusMoB

JlomecTukanuss W CEJNEKUUA. 3apOKICHHUE CEIEKIMM M JIOMECTUKALMHU.
Yuenne H. WM. BaBunoBa o IleHTpax MNpOUCXOXAEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenexkiuu B CO3JaHUM COPTOB PACTEHUM U HOPOJI
xuBoTHbIX. CopT, mNOpojaa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSJIOB B
HacaenacTtBeHHoM wu3MeHuumBoct H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU PabOTHI.

Metonpl ceneknMoHHON paboThl. M cKycCcTBEHHBIM OTOOp: MacCOBBIM 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[  CEJICKIIMOHHOW  paloThl.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX



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

[Tonyuenue MOJINTUIOHUIOB. BnyrpuBunosas ruOpuIU3aIys.
bnuskopoacTBeHHOe — cKpemmBaHWe, wWwin  uHOpuaAWHT.  HepomactBenHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmoiab3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rubpunmuzanus. [Ipeogonenue Oecruonus
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI 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 pPecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMBICIOGbIX 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, . B. Muuypun, I'. JI. Kapneuenko, II. I
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,
«MeTtoapl cenekiuny, «OTnanéunas ruopuauzanus», «MyTaresesy.

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
#*UBOTHBIX. Kpuobanku. Comaruyeckas ruOpuau3anus W COMaTUYECKUU
sMOpuoreHe3. lcnonb3oBaHue TamjIOWJOB B CeNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKIMs
SWLEKIIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METON TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu 0300po6IeHUS, KYbMUeUpo8aHus U  MUKPOKIOHANLHO2O
DA3MHOIACEHUS CENbCKOXOZAUCTEEHHBIX KYIbIMYP.

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

Meaununckue Ouorexnonoruu. [loctrenoMmuas nudposas meaunuua. [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 TEXHOJOTHM, CO3/1aHHUS 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 MOJEKYJISPHBIX MEXaHU3MOB
¢ynkuunonupoBanus PHK-copepxaiiyx BUpycOB, BBI3BIBAIOLIMX OCOOO OINACHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
Ipou3BOACTBEY, «KieTouHas uHxKeHepus», «I eHHas NHKEHEPUs».

JlabopaTtopHas padora «/3ydueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOLYKTOB).

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

11 KVIACC

Tema 1.3apoxaeHne M pa3BUTHE 3BOJIOHUOHHBIX IpPeIACTABJICHUNA B
OonoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBuHHA3Ma. JKU3Hb U Hay4yHas nedaTenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl HBONIOIMY BU0B 110 Y. JlapBrHY (BBICOKAst HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HAaCJEICTBEHHas HM3MEHYMBOCTh, Ooppba 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.
Krosee, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, [x. Xonaein, /1. K.
benses.

Tabmumpr u cxembl: «Cuctema xwuBod mpuponsl (mo K. Jluauero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHuzMm (HopMupoBaHUS
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
KarycThl», «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

[Tonynsauus Kak 3jieMeHTapHas eIuHHIA 3BOMIOIUU. COBpEMEHHbIE METObI
OLICHKM TEHETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3meHenue
reHopoHa TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIONHMOHHOE SIBJICHHE. 3aKOH
reHeTuuyeckoro pasHoBecus J[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOphl (IBWXKYIIME CHJIBI) JBOMIONUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHANIPABJICHHBIC W3MEHEHMsI YacTOT ajuieledl B momymsanusx. Oddext
OCHOBAaTens. JIgpgpexm Oymwvinouynoco eopaviuika. CHUdNCEHUE 2eHemUYecKo20
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMYJISITU:
reorpadguieckas (mMpocTpaHCTBEHHAs), Oronorndyeckas (penpoayKTHBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢gakrtop 3Boiaouud. DopMbl
€CTECTBEHHOT0  OTOOpa:  JBIKYIIMM, CTaOMIM3UPYIOIIMMA,  pa3phIBAlOLIUI
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe ~— mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsr npucrnocoOaeHuilt y opraHu3MoB: MOpGOJIOTHYECKue,
¢usnonornyeckue,  OMOXUMHUYECKHe,  MoBeAeHUeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJibTar
MUKpodBoOoMK. M3omsauus — kimoueBod ¢aktop BupoobpazoBaHus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AIJTOTATPUIECKOE (reorpaduueckoe),



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

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp »BomrOnMOHHONW OwWonorMu B pa3pabOTKE HAYYHBIX METOJOB
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: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBIeHUsS 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIFOLUNY, «IKOJIOTMYECKash M30JSIIUs MOMYJSALUUA CeBaHCKOM (hopenn»,
«l"eorpaduueckasi M30JSIUSL  JIMCTBEHHUIBI CHOUPCKOW M JIMCTBEHHUIIBI
naypckoi», «llomynsiinOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JICCTBUS €CTECTBEHHOTO o0TOopa», «DopMbl OOpHOBI 3a CYIECTBOBAHHE,
«MHpycTpuanbHbll MenaHu3sMy, «JKuBble nckonaemeiey», «llokpoBUTENBCTBEHHASA
OKpacka YKUBOTHBIX), «[Ipenynpexnaronias oKpacka KUBOTHBIX),
«Dusmnonornueckue ananranum», «lIpucrnocoOIeHHOCTh OpPraHu3sMoB U €&
OTHOCUTENIbHOCThY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BUaa B
npupoae», «CrnocoObl BUA00Opa3oBaHUs», «l'eorpaduueckoe BUI00Opa30BAHHE
TPEX BUJAOB JIAHJBIIICH», «IJKOJOTMYECKOE BHI000pa30BaHUE BHJIOB CHHHID,
«[Tonumnouasl pacrenuit», «KamycTHo-penedHblil TuOpU.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepell C MpuUMepaMHu pa3IUYHbIX NPUCIOCOOJEHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepObapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BABIIMXCS
Pa3ITUYHBIMU CITIOCOOAMH.

JlabopaTtopHass paGora «BpisiBIeHHE HU3MEHUYMBOCTH y OCO0EH OIHOTO
BUJIAY.

JladopaTtopuass  paGora  «lIpucmocoOiieHuss  OpraHU3MOB U  HUX
OTHOCHUTENbHAS 1EIECO00Pa3HOCTDY.

JlabopaTtopHass pabora «CpaBHeHHE BHIOB 10 MOP(POIOTHIESCKOMY
KPUTEPHUIO.

Tema 3. MaxkpodBosouus 1 eé pe3yabTarhbl

Meroasl  u3ydeHHsT Makpol’BodoUMHU. [laneoHTonornueckue  MeTOIbI
u3ydeHuss odBomtonuu. llepexomubie  ¢GopMbI W (PWIOTCHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBontonuu. CpaBHeHue (Giuopsl H
dayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obGnmactu 3emun. Bunbl-
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.  MOJIEKyJISIpHO-TEHETUUYECKHUE,
OMOXMMHUYECKHME W  MaTEeMaTHUYeCKMe  METOJbl  M3Y4YEHUS  DBOJIIOIUU.
I'omonoruunsie reHbl. CoBpeMEHHBbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U HBOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuiia) BOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeobOpatumocTs 3Bomtonnu. AnantTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIHH.

JdemoHcTpanuu

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

Tabnuupl 1 cxembl: «DuUIOreHeTUUECKU psil JoMAIn», «APXEONTEPUKCY,
«3Bepo3yobie  smiepbl»,  «Creromedanbry,  «Punmodurery,  «CemeHHBIC
nanopoTHUKN», «buoreorpaduueckne 30HBI 3emun», «Jlperid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHAILHOIO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJOTMYHbIE W aHAJOTHYHbIE OpraHb», «PyIuMeHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEJIOBEKAa W IMUMIMaH3e», «l JaBHbBIE
HaIpaBJICHUSI BOIIOLIUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

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

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeICTaBICHUS O 3apPOKICHUU KU3HU (KpEarlmoHU3M).
['unoTte3a MOCTOSHHOTO CaMO3apOXkKIECHUS )KU3HU U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;xu3HU U aCTpOOUOJIOT USl.

OcHOBHBIE JTaIbl HEOPraHUYECKOU DBOJIIOLUU. [TimanerapHas
(reomoruyeckasi) HBOJIONMSA. XHMHYECKas OJBOMIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB u3 Heopranmueckux. OmbiT C. Mumnepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHoMepoB. KoamepBatHas rumnoreza A. MU.
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 3emnm u meroapl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHasT H  a0COMIOTHAS
reoxpoHoJiorusi. ['eoxpoHosoruueckast mKaa: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



HavanpHbpie STanbl OpraHuMdeckor »HBOMIOLMU. [losBIIEHME U BBOIOLUA
NEPBBIX KJIETOK. DBOJIOIUS MeTadoyin3mMa. BO3HHUKHOBEHHE MEPBBIX AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). JBOIMIOLUOHHOE IPOUCXO0KIEHNE
BUpPYCOB. [IponcxoxneHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

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

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUnoB. IlepBbie XOpOBbIE KUBOTHBIE. JKH3HD B BOJE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwinii. [IporcxoxieHne MICKONUTAIONUX U
ntun. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOUYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO ’paM U MEpUOAaM: apXel, MPOTEPO30H,
nmajgeo30u, Me3030M, KaitHo30i. OOmas  XapakTepucThka KiuMmara |
reOJIOTMYECKUX IpoueccoB. [losBiIeHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPHU3UCHI Mpouuioro. IlpuunHel u
CJIEICTBUSA MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM IKOJIOTHMYECKUN KPU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpaszusi 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. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpe! n cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO camo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpu»,
«JTanbl  HEOPraHWUYECKOW  ABOIOUMM»,  «['€OXpOHOJIOrMYecKass  IIKaugan,
«HauanpHble 3Tanbl OpraHuyecKkoi 3BodtONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyréM cumbuorenesa», «Cucrema XuBOM mnpuponb», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pactenuit»y, «PuHHOGUTHY, «OTHOKIETOYHBIE BOIAOPOCIH,
«MHOrokmIeroynsle Bopopocian», «Mxu», «llanoporHuku», «l oroceMeHHbIe
pacteHusi», «OprasHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«l1mockue YEPBUY, «YIJIEHUCTOHOTHEY, «PBIOBIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromuey», «Pa3zBuThue KU3HU B
apXxeucKkou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOM dpe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B
KailHO301CKOM 3pey», «COBpEeMEHHAsi CUCTEMA OPTraHUYECKOT0 MUPay.

OOGopynoBaHnue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepew,
KOJUICKIIMA OKAMEHEJIOCTEM, IOJE€3HBIX HMCKOMAEMBIX, MYJSDKH OpPraHHMYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryansnaa  ga0oparopHas  padora «MoAenuMpoBaHUE ~ ONBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOT€HHOT0 CUHTE3a OPraHUYECKUX COCTMHEHHUH B
NEepPBUYHON aTMOc(hepey.

JlaGoparopuast padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHue ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl 1 3anaum anTpononoruu. Mero bl aHTPOIIOJIOTUH.

CraHOBJIEHME TPEJICTABICHUI O TMPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($hU3M0JIOro-OMOXMMHUYECKHE,
noBegeHyeckue. OTanuus 4eloBeKa OT KUBOTHBIX. [IpsMOX0XKIEeHNE U KOMILIEKC
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 dYeoBEKOOOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) U paHHUE TTOHTHU/IBI — OOIIUE IPEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JM0JIel. ABCTPAJIONUTEKH — ABYHOTHE NPEAKHU JIIoAcH. YeloBeK yMelblid, epBbIe
W3TOTOBIIEHUS OpYIHUM Tpyaa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJEH
3a  mnpenensl  Adpukn. YemoBek remenbOeprckmii  —  OOmMMM  MPEIOK
HEaHJIEPTAITBCKOrO YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBek HeaHAepTalbCKUM
KaK BUJ JIIOJIEW XOJOAHOro Kinmara. YenoBeK pa3yMHbIi COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTrka u nNajeoreHOMUKA.



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

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS]),  MOHTOJOMIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH paccelleHHs 4YelnoBEeKa IO IUIAHETE.
EnuncTBo  uyemoBeweckux — pac. HaydHas  HecocTOSATENBHOCTh — pacu3Ma.
[IpucnocoONneHHOCTh YenoBEKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenpbl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHoB Ha Mopdoioruio u
(bU3MOIOTUIO YeIOBeKa.

MexaucuumiiHapabie  MeTolbl B (usuueckoil  (OMOIOTHUECKOi)
AHTPOIOJIOTUHM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJeO0aHTPOINOJIOTHs
YEJIOBEYECKUX NOMYJISIUA. bHOCOLManbHbIE UCCIAEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBaHue KOBOMIOIUH OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jlukn, . 4. Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTHUNY, «[ OJOBHOW MO3I UEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKEleT YeloBeKa W CKENET IIHMIIaH3e»,
«PynuMeHTBI U aTaBU3MBbI», «/{BHXKYLIME CUIIBI aHTPONOrE€HE3a», « IBOIOLUOHHOE
JIpEeBO  4eJoBeKa», «ABcTpajonuTek», «YemoBek  ymensblity, «YenoBek
IpAMOXOIAIINY, «/leHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarnbl IBOJTIOLNHU YeIIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MPeAMETOB  MaTepualibHOM
KyJIbTYpbl ~TPEIKOB 4elioBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUGDOJIOTUIECKUMU U OUOJCHCKMMU CIO)KETaMU TPOUCXOXKJICHUS 4YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEINb
yeperna 4ejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTHU
MIMMIIaH3€e, MOJIETIM TOpCca MPEAKOB YETOBEKA.

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

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. CeBepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3KoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaONMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE W JlabopaTopHble. MojenupoBaHue B IKOJIOTMM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIMH.

3HaueHUE DOKOJOTMYECKUX 3HAHUW IS 4YeJOBEeKa. KOJIOTMYECKOe
MHUPOBO33pDEHUE KaK OCHOBA CBSI3€M 4YeloBedecTBa ¢ npuponaor. dopmupoBaHue
AKOJIOTMYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpets: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

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

JlaGoparopHast padora «3yuenue METOJIOB IKOJIOTUYECKUX
HUCCIICIOBaHUM Y.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

Okonorudeckue (GakTopbl U 3aKOHOMEPHOCTH uX AerictBus. Knaccudpukarnus
AKOJIOTHYECKUX (HDaKTOPOB: aOMOTHIECKHE, OMOTHYECKHUE, aHTpororeHHbie. O01mme
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHUu3MBbl.

AbGuotnueckue ¢akrtopsl. CBeT Kak »Kkonoruueckuil ¢akrop. JleiicrBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa Ha OPraHM3Mbl. DKOJIOTMYECKUE TPYIMIIbI
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 OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir (aktop. I[lpucmocobnenus pacTeHHil K
nojJep:kaHuio BogHoro Oananca. Knaccudukauus pacTeHUil MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3]YILIHAs, MOYBEHHAs,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3smMoB. [lpucrnocoOneHus OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

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

XKuznennoie Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOUW (Qopme.
JKuzHennsle HopMbl pacTeHUil: 1epeBbs, KyCTApHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: TUIPOOMOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buornueckue (bakTOopHI. Bunbr OHOTHUYECKUX B3aUMOIEVCTBUN:
KOHKYPEHITUS, XUIIMHUIECTBO, CMMOM03 u ero (opmel. [lapasutusm, xoomeparus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4YecTBO). Herpoduueckue
B3aUMoOJIeHcTBUS  (Tommueckue,  (Qopuueckue, dadpuyeckue).  3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN [JIsi CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpyHINN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Oxonoruueckue (akrope», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUSI OPraHU3MOBY», «bBHOJOTMUYECKHUE PUTMBI,
«Kusnennoie  Gopmbl  pacteHuit», <« KuzHeHHble  (POPMBI  KUBOTHBIX),
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHus», «XumuaudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KoMmmeHcanuzmy.

OO6opynoBanue: repdapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOMOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOMIOOUBBIC, TEHENIOOWBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOoaprul U KOJUICKIIUU TEIUIOIIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena NMTUIl U 3Bepei, repdbapuu
pacTeHull, OTHOCSIMXCA K TUrpodutam, kcepoduram, Me3opuTamM, KOMHATHBIC
pacTeHusl JAHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeax,
repOapud ¥ KOJUIGKIIMM PACTEHUN U JKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUTGKIIMM PACTEHW M JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JladbopaTopHasi pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETa».

JladbopaTopHasi pabGora «BbIsSBICHHE MPHUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHHUSI.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

DOKOJIOTUYECKHE  XApAaKTEPUCTUKH  TIOMYJISIUU. [Monmymsimusa kak
Oouosnornyeckas cucrema. Poib HEOHOPOAHOCTH cpenbl, GU3HMUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynaiuii. OCHOBHBbIE TMOKa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



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

DKojoruveckasi CTpykrypa nonysiiuud. OlieHKa YHUCIEHHOCTH MOMYJISAINM.
JluHaMKKa MONyJsiuuyd U €€ perysiius. bUOoTHUYeCKui MOTEHLHAN TMOMYJISIHUU.
MopenupoBaHue JUHAMHUKU nonyiasiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsamus YUCICHHOCTH TOMYJAIUN: poiib (haKTOPOB,
3aBUCSIIMX U HE 3aBUCAIINX OT IUIOTHOCTU. DKOJOTMYECKUE CTPATEruu BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrmyeckoil Humie Buaa. MecrooOuranue. MHOromepHas
MoOJeNIb 3KoJiorndeckor Humm Jk.M. XarumHcona. Pa3Mepbl 3KOIOrMYECKOU
Huid. [ToTeHunansHas U peaaTu30BaHHAs HUIIIM.

Bun kak cucrema nomymsauuid. Apeansl BUIOB. BUAbl M MX KU3HEHHBIE
cTpaTeruu. IKOJOTMUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MUrpallUil >KUBOTHBIX. buosiornueckue
WHBAa3UHU 4y>KEPOJIHBIX BUOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmumbel W cxeMbl: «ODKOJIOTUYECKUE XapaKTEPUCTHUKU TOMYJISIIHI,
«IIpocTpaHCcTBEHHAasi  CTpPYKTypa  mnomnyiasiuuu», «Bo3pacTHble  MHpaMuIbl
nonynauu», «CKOPOCTh  3aCElIeHUs] TMOBEPXHOCTH 3€MJIM  Pa3TUYHBIMU
opranuzMmaMmn», «Mogenb 3kosorndeckort HumM Jlx. M. Xatuunconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIMHU YKUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHuss ceMsH  pacTeHHH K
pacCeICHUIO».

Tema 9. Jko10rus c000IECTB. IKOJOTHIYECKHE CHCTEMBbI.

CooOmiecTtBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXKIy
OopraHu3Mamu B OUOIEHO3E.

OxocucteMa kak oTkpbiTasi cuctema (A. [Ix. Tencnu). DyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne menu U ceTh. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B AKOocHcTeEMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeIM  JKOCHCTEMBbl. buomacca W OpPOIYKIHA.
DKOJIOTHYECKHE TTUPAMUIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHBIE U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOIOr€HHBbIE BO3JICHCTBUSI Ha
cykneccuu. KnmumakcHnoe coo0OiectBo. bropaznoo0Opasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



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

AHTpPOTIOre€HHBIE IKOCUCTEMBI. ATpO3KOcUCcTeMa. ArpoleHo3. Paznuuus
MEXKTy aHTPOITOTC€HHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opojackas
dnopa u dayna. CunanTponuzanusi ropojckoil QayHel. buonoruueckoe u
XO35TUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
sKocucTeMax. Poib Kackaowozo 3gghexkma u 8uU008-30UPUKAMOPO8 (KI0Ue8bIX
81008) 8 (hyHKYUuOHUposanuu 3kocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUI.

Mexanusmuol 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTom00rust 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 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B HKOCHCTEMEY,
«enu nuranus (macTOMIIHAS, TETPUTHAS)», «IKOJIOrHUECKass MUPaMKIa YUCEID,
«DKoNoruvecKas mupaMmuja OMOMacChly, «IKOJOTHUYECKasl MUpaMuia YHEPTUNY,
«O0pazoBanue O6onoray, «IlepBuuHas cykueccus», «BoccTaHoBieHUE jeca Mocie
noxapa», «9KOCHUCTEMA 03€pay, «ArpoueHo3», «KpyroBopoT BEHIECTB U IOTOK
SHEPrUu B arporeHosey, «[Ipumeps ypOosKocuCTEM.

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

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTtopuass paGora «/3yueHune pa3zHOOOpa3uss MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKeKypcusi «DKCKYypCcHsi B TUMIMYHBIA OMOTeoleHo3 (B 1yOpaBy, Oepe3HsK,
eMbHUK, Ha CyXOJO0JbHBIA WX MTOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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 npeacTtaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdepst u e€ coctas. XKupoe
BelIeCTBO Ouochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocdeprl. OcodeHHOCTH OHMOCcPephl Kak
rII00AIbHON 3KOCUCTeMBI. J[mHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEUIECTB U OMOreOXMMHUYECKUE LUK (Yriiepona, a3ota). PUTMUYHOCTD SIBAEHUI
B Ouocdepe.

3onanbHOCTh Omocdepsl. Ilonsarue o Omome. OCHOBHBICE OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIC U IIHUPOKOJIUCTBEHHBIE JI€Ca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacTUTEIbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KHBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIaja 1
onocdepHbIX PyHKIUH.

JdemoHcTpanumn

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

Tabmuier 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mnpuponae», «KpyroBopor Kuciopojga B MHPUPOJIEY,
«KpyroBopot Boabl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kinmatuueckue
nosica 3emim», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «llycToiHay, « Tponuueckuit gecy.

O06opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyxam0IIas 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.

AHTpPONIOT€HHOE BO3/ICMCTBHUE HA PACTUTEIbHBIA U )KUBOTHBIM Mup. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacueie knHuru. OcobGo oxpansiembie mpupojnsie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOHYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U IMPUPOJBI.
PammonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €0 BEPOSTHBIE TOCIEACTBUS.

Pa3zButne METOJIOB MOHUTOPUHIA pa3BUTHUSI ONACHBIX TEXHOI'E€HHBIX
nporeccoB. Cucmemmuvle uccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbL



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

JdemoHcTpanuu

Tabmuuet w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBbl», «llapHukoBblii  3PPexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNn yIpaBIIeMOro MUPay.
Ob6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pPAaCTeHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoint @enepanuu, KpacHol KHUTH peruoHa.



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
0o0yJaromuMHUCs MPOrpaMM CpeaHero oOImero oOpa3oBaHUsS: JIMYHOCTHBIE,
MeTanpeaAMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXXaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENICHUIO, Haluuyue Mmomueayuu K OOy4eHHI0  OHOJIOTHH,
yeleHanpaeieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JEATETbHOCTU 1[€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAsUumb 1IeIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yJabTaThl OCBOCHHS IPOTrPaMMBI 110 OHMOJIOTHH JOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATENBHON JEITEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOI[ECCaM CAaMOIIO3HAHMS, CAaMOBOCTIHMTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa U CTapIIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaAUIHAsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEIbHOM JAEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaancKkoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W MIPaBOMNOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3J1aHUU
y4eOHBIX MPOEKTOB, pPEIIEHWH Y4EOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4yeOHBIX, T[O3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB MpU OOCYXKICHUH CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WJICHTUYHOCTH,
MaTPUOTH3MA, YBAaXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEPEN
Pomunoil, ropmoctu 3a cBOWM KpaH, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OILIGHUBATh BKJIAJl POCCUHCKMX YYEHBIX B CTAaHOBJIECHUE U
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIEeCTBa;

uaeiiHas yOeXKIE€HHOCTb, TOTOBHOCTh K CIY)K€HHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOrO OyayIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEHM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAyYHOT'O U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHHUI,

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



TFOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

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

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro obpa3a KU3HU
(3mopoBoe  TmUTaHWE, COOJIOJICHUE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAHWE LEHHOCTH MPaBWJI HWHIWBUAYAIBHOIO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOACH;

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPY0t00ue;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

UHTEpEC K Pa3IndHbIM cdepaM mpodhecCHOHATBHON JeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U PEeaTU30BBIBATH
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;

MOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM U MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNPU H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
OpUPOJONOIb30BaHUEM  (COOIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJE,
HAIpABJICHHBIX HAa COXPAHEHUE PAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
IKOCHUCTEM, Orocdepsl);

AKTUBHOE HENpUATHE JEUCTBUM, NPHUHOCIIIMX BpEI  OKpYKAIOLIEH
OPUPOJHON cpese, YMEHHE MPOTrHO3UPOBATH HEOJArOMpPHUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX JAEHCTBUI U MPEJOTBPAILATD UX;



HAJIMYUE PAa3BUTOTO 3KOJOTHUECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOMN JEATEITHHOCTH IKOJIOTHIECKOM
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

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

COBEPIIICHCTBOBAHUE $I3bIKOBOW W UUTATEIBCKOM 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 TMO3HAHWHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH IMPoOIeM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peImaTh PECYpCHbIE MPOOJIEMBbI  pPa3BUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM 1
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHUHM OWOJOTUYECKMX 3HAHUU B IIEIAX
MOBBIIICHUST OOIIEH KYJIBTYPBl, €CTECTBCHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydaromuxcs, GopMupyeMoi
P U3yYE€HUU OMOJIOTHH,

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJB30BaTh TONyYaeMble 3HAHWSA [JIs aHamm3a |
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 CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 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  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOJIOTMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJis1 (OPMHUPOBAHUS MHUPOBO33PEHHS 0O0yYaroUXcCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYUYHbIE MOHITHS, OTpakKarollnue
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPIus, SBICHHE, IPOLECC,
CUCTEMA, Hay4yHbI ()aKkT, MPUHLUII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UccieloBaHue,  HaONIOJIeHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHHUBEpcalbHble yueOHble JeiicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHbIE,

pEryJATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH W  COLMAJIBHOM KOMIETEHIMH OOYyYalolIuXxcs; CHOCOOHOCTh
o0yJaronuxcs UCTIOH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHBIC y4eOHbIE JICUCTBUS B
MTO3HABATENBHON U COLIMATIbHON MPAKTUKE.

B pe3ynbrate wu3ydeHus OHWOJOTMM Ha YpPOBHE CpeAHEro oOIIero
oOpa3zoBanuss y oOywatouierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIE
YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JEUCTBUS, PEryIsTUBHbIE YHUBEpPCAbHBbIC Yy4uyeOHbIE JEHUCTBUSI, COBMECTHAas
JESITENbHOCTb.

MeranpenMeTHble PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIEro
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH MO3HABATEIbHBIMU
AeCTBUSIMM:

1)0a30Bble JIOruYecKue JecTBUSI:

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

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KiIacCUpUKAIMKU, 0000IEeHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHM (BBIACTATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMHU TOHSITUSIMH );

ONpENENATh LENNu ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C IOCTABJIECHHBIMHU LIETISAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS TSl OOBSICHEHUST (DAKTOB W SIBJICHUM
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCy>KIeHUs (MHIYKTUBHbBIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B pPacCMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

PUMEHSTh CXEMHO-MO/ICNIbHBIC cpeacTtsa I Mpe/ICTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTHUBOPEYMH  Pa3HOrO0  poJia,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCJIEICTBUN AEATENBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble McCIIeI0BaTEeIbCKUE 1eCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM AESITENbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €r0 HHTEPHpPETALNH, NPEoO0pa3OBAaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTh U (OpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHON
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBATh IOJIYYCHHBIE B XOJ€ PEIICHHUs 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISTH LI€JCHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CHOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTEepHeTe), aHaIM3HpOBaTh



WH(GOPMAITHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEITPOTHBOPECYNBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
otOope Omonmornyeckor MHGOPMAITUN, HEOOXOAMMOM JTsI BBHITOJTHEHHS YIEOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTUMANTBHYIO  (GOpMY  MPEACTABICHHUS
Oouosorndeckor nHpopmaruu (CxeMbl, TpapuKH, AUArpaMMbl, TaOJIUIIbI, PUCYHKU
" Ipyroe);

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Tpu paboTe C
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJHUYECKHE  CPEACTBA
HATJISTHOCTH,

BJIQJCTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1)o61menne:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHHUKOB
JMAJIora WK JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOaMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHNE K COOCCETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2)coBMeCTHaA AeSITEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHANBUAYaAITHLHON
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KJ10TO YJieHa KOJJIEKTHBA,



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KA4e€CTBO CBOEro0 BKJIAJAa M KaXAOTO yYaCTHUKA KOMAaHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1)camoopranuszanus:

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

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUW IIeJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO JESATEIbHOCTD, BBIABIIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBAThH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

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

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuupsTh paMKu y4eOHOIo MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieNIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb 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 CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM UM MBICIUTENBHBIX IPOLECCOB, HX PE3YJIbTATOB W
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJIEPXKAHUS Y4yeOHOro mpeamera
«buonorus» Ha yrIYOJIEHHOM YPOBHE OpPHUEHTHPOBAHBI Ha oOO€CIeUeHUE
npopuiabHOro  oOydeHus  oOydaworuxcs  Ouonorur. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOIIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 110
OCBOCHHIO, HHTEPIPETANH U TIPEOOPA30BAHUIO 3HAHWM, BHUIIBI EATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyarusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOro 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  NPHUPOJALI U  PEIICHUH MpoOJeM  palMOHAIBHOTO
MPUPOJIOTNIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BIIQJICHUE CHUCTEMOM  OHOJIOrMYECKUX 3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralomue OUOJIOrHYECKUE TEPMUHBI W TMOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPETryJISIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOIrMYECKHUE TEOPHUH
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHas Teopust
HacieactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o 1eHrpax
MHOrooOpa3zuss W  TNPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTeHHil),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO IMOKOJEHUS, PACIICIUICHUS, YUCTOThI T'aMeT,
HE3aBUCUMOro HacienoBanusa [. MeHnens, TOMOJOrMYECKUX PSOOB B
HaCJIEICTBCHHOUN U3MEHUYUBOCTH H. n. Baswuiosa), MIPUHLATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBECHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIC
OakTepuii, TpUOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKa, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pACTECHWW, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB JKU3HENESITEILHOCTH,
NIPOTEKAIOIINX B OPTaHU3MaxX PACTCHHM, KUBOTHBIX W YETIOBEKA, OMOIOTHIECKUX
MIPOIIECCOB: OOMEHa BeIlecTB (MeTaboNIM3M), MPEeBpaIlCHUs] YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWBUAYATLHOTO  pPa3BUTHA  oOpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOOpA;

YMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKH U HUX
(GYHKIIUAME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUSIME, MEXKIY CHCTEMaMH OpPraHOB W HMX (QYHKIHMSIMH, MEXKIY STamamu
0oOMEHa BEIIEeCTB, ATaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBJIATH OTIUYHUTEIbHBIC TPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTeMaTUIECKUX TPy,

yYMEHHUE PelIaTh OMOIOTHIECKUE 3aa91, BBISBIISITh TPUIHMHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TIPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBwiIa Mpu paboTe ¢ yu4eOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX HKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHHS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATEIHCKON padoTe MO OWOIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TIPEACTABIATH  TONYYCHHBIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EpEeHITHSX;

yMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
obimacth  OMONOTMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIMPABICEHHOC W3MEHEHHE T€HOMa M CO3JaHWE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccroHaIbHOM
JEATENBHOCTA B 00JIACTH OWOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUILIEBON MPOMBIILIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOINIEH mpodeccun u
OpOAOJKEHUE OHMOJOrM4ecKoro oOpa3oBaHWsS B  OpPraHU3aLMSIX CPEIHEro
npodeccuoHaIBLHOrO U BRICIIEr0 00pa3oBaHusl.

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

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TMO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npo0JieM YelOBEYeCTBAa, a TakKK€ B PEIIEHHMH BOIPOCOB PAIMOHAIBHOIO
IIPUPOJIOIIONB30BaHUS, U B (DOPMHUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K MPUPO/IEC,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OHOJIOTHH,

YMEHHE BIIAJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHUN, KOTOpas BKIIOYAECT
ONpeAeNeHns] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUJ, IKOCUCTeMa, Ouocdepa), OHMOIOrHUYECKUE TEOPUU
(oBomonmonHast Teopus Y. J[apBuHa, CUHTETHYECKAs TEOPUS IBOJIOINH), YICHUS
(A. H. CeBepuioBa — 0 nyTsIX U HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus [[x. Xapnau u B. BaitnOepra,
3apoabiiieBoro cxoacrea K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMYECKON NUpaMubl 3HEPruu), rumnore3sl (runoreza «Mupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJICTh  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, M3MepeHue, HabIIIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OIICHKHU aHTPOITOTCHHBIX M3MECHEHHUI B TIPUPO/IC;

YMEHHE BBIICIATh CYIICCTBEHHBIC TNPH3HAKH: BHJIOB, OHOTEOICHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOUIEro, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUIECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIITUX CHIJI ABOJIFOIIMN HA TCHO(POH T TOMYJISAIINH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHU
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXAY MPOIECCAMU HBOJIOIUH,
JBIDKYIIAMHA CHJIaMU aHTPOIIOTeHE3a, KOMIIOHCHTAMHM Pa3JIMYHBIX JKOCHCTEM W
PUCIIOCOOJICHUSMH K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
NIPUCTIOCOOJICHHOCTh BHJIIOB K Cpefe oOWTaHus, a0MOTHYECKUX W OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME AaApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl JIOKA3aTENhCTBA POJCTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOWTAHUS, CIMHCTBA
4eJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpa3usi BHIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITh TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHMU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHE PaldOThI, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIICPUMCHTAIHLHBIMU
cpenacTBamMu, GOpMYyIUPYs IeTb HWCCIECIOBaHUs, AaHATU3UPOBATH TOTYYCHHBIC
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBAaTh B y4E€OHO-HCCIIENOBATEIHCKON padoTe MO OWOIOTHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABNIATH  TONYYCHHBIE  pe3yabTaThl HA  YYCHHYECKHX
KOH(EPEHITHSX;

YMEHHUE OIEHUBATH THUIOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0AX MPeaOTBPAIICHUS
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
JESITeNbHOCTUA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIB30BAHMS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
IIPOMBIIIEHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIICH  Mpodeccun U MPOAOJDKEHUE
OMOJOrMYECKOro 00pa3zoBaHusl B OPraHU3aLMUAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICITIIEr0 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBovyacoB JIeKTPOHHbIE
Ne HaumenoBanuepasieaioB u
(undposbie)
n/m | TeMIporpaMMbl Bcero | Koutpoabnabiepaborel | IIpakTnyeckuepadoThl
o0pa3oBaTeIbHbIEPECYPCHI
1 buosnoruskaknayka
2 JKvBble cCTEMBI U UX U3y4YCHHE
3 buonoruskineTku 0.5
4 XUMHYECKasOPTraHU3aIUAKICTKH 10
) Crpoenne U QyHKIIUHKICTKH 8
6 OOMeH BelecTB U MpeBpalieHne 9 1
SHEPTUU B KIIETKE
7 Hacnencteennas nnpopmanus u 9 05
peanmu3anys e€ B KIIETKE
JKU3HEHHBINITUKIIKIIETKH 6 1
Crpoenue u GyHKIIMHOPTaHU3MOB 17 1.5
10 PazmHoxenue u 3 15
Pa3BUTHEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTU U U3MEHUYNBOCTHU 2 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6 1
14 ['eHeTHKaYeIOBEKA 3 0.5
15 Cenexusiopranu3MoB 4 1
16 buorexunonorus u 4




CHHTETHYECKasIOMOJIOT S

17

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOI'PAMME

102

13




11 KIIACC

KoanuecrBouacos JJIeKTPOHHbIE
Ne HaunmenoBanuepasaesioB u
(undposbie)
n/m TEMIIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl
o0pa3oBaTebHbIEepPeCypChl

3apokeHuE U pa3BUTHE

1 ABOJTIOIMOHHBIX TTPEACTABICHUI 4
B OMoJIOTUH
MuUKpO3BOIIONHA U

2 P 14 2
e€pe3yNbTaThl

3 MakposBosronus 1 6
€€pe3ynbTaThl

4 [IpoucxoxneHue u pasBuTue 15 15
»KM3HU Ha 3emiie '
[IpoucxoxnenueyenoBeka —

5 P 10 1
AHTPOIIOTCHE3
DKOJIOTHsI — HayKa O

6 B3aMMOOTHOUIEHUSIX OPraHU3MOB 3 05
Y HaIOPraHU3MEHHBIX CUCTEM C '
OKpY>Karolleu cpenoi
Opranu3Msbl ¥ cpeJTa0OUTaHUS 9 1.5
DKOJIOTUSIBUIOB U TOMYJISIUN 9 0.5
DKOJIOTUSCO00IIECTB.

9 12 0.5
DKOJIOTMYECKUECUCTEMBI

10 buocdepa — 6
riobanpHasIKOCHCTEMA

11 YenmoBek U OKpyKaromascpeia 6

12 PesepBHOEBpeMs




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5




METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

Bbuonorus (yrinyonennsiii ypoens) : Peanuzanust tpedoanuiit ®I'OC cpennero oomiero
oOpa3oBaHus : MeToauueckoe mocodue as yuaurens / [JILA. [lapmrytuna, A.B.
OBuunnukos, O.B. Konscaukos, C.M. ['narones]; nox pen. JI.A. [lapmrytunoit. — M.:
OI'BHY «MHCcTUTYT cTpaterun pa3BuTus oOpasoBanus», 2023. — 154 c.: un. ISBN 978-5-
6049296-4-3

buonorus. Meroguueckue pexkomenaanuu. 10-11 xknaceer. (YMK nop pen. B.K. Illymuoro,
yII1yOJICHHBIH YPOBEHB)

buonorus. Yriny6nenusiit ypoens. 10—11 kiaccsl: pabouast mporpamma:
yaeOHOMeToanueckoe nocooue / B. b. 3axapos, A. 0. [ludynesckuii. — M. : JIpoda, 2017.

Bbuonorus. Yrimyonenusiii ypoBeHns. YueOnuk Tepemos A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmuoteka LIOK https://m.edsoo.ru/7f41c292bubmnoTexa [IOK https://m.edsoo.ru/7f41c292

bubmuoreka LIOK https://m.edsoo.ru/7f41c292bubnnoTexa [{OK https://m.edsoo.ru/7f41c292

bubmuoteka LIOK https://m.edsoo.ru/7f41c292bubnnoTexa LIOK https://m.edsoo.ru/7f41c292

bubmuoreka LIOK https://m.edsoo.ru/7f41c292bubnnotexa LIOK https://m.edsoo.ru/7f41c292

bubmuoreka IIOK https://m.edsoo.ru/7f41cc74bubnmoreka IIOK https://m.edsoo.ru/7f41cc74

bubnmoreka [{OK https://m.edsoo.ru/7f41cc74bubmuotexa LIOK https://m.edsoo.ru/7f4lcc74

bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
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