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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMY mnpeameTy "buonorus" Ha ypoBHE CpEIHEro
oOmero oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanbHOrO0 3aKkoHa OT
29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii ®Penepaunun», OI'OC
COO, Konnenuuu npenogaBanus ydyeOHoTO npeameta «buomorus» u oCHOBHBIX
MOJIOXKEHUH (esiepanbHOil paboyelt mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACCBhI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeaMeTHO# obnactu «EcTtecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEIMEThI, U3yyaeMble Ha YIUIYOJIEHHOM YpOBHE, SIBJISIOTCA CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus U
NpHU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodhecCHOHATBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JIOJDKEH OBbITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIIeHHE 00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0y4arommuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buonorus" naér mpencraBieHHE O
HeM M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEp)KaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3feiaM W TeMaM, paclpeielieHne T0 Kjaccawm,
PEKOMEHyeT TIOCJIeI0BATeIbHOCTh U3Y4YEHUs y4eOHOTO Marepuaia Cc y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTUKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIHUI TPEEeMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromgaps dYeMy [POCMATPUBAETCA
HalpaBJICHHOCTh ~HAa  MOCIEAYIOUIEEe  pa3BUTUE  OMOJIOTMYECKUX  3HAHUH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoit cpeae. B
[IporpaMme Mo OHOJOTMM TaKKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peamuzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpEeAMETHHIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHUs Hu B
dbopMHUpPOBAaHWUM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIILHOW  JIEATEILHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeIHEr0 00I1eTro 00pa3oBaHus.



VYueOnsbiil npeaMer «buosorus» Ha ypoBHE CpEeJAHEro 00IIero oopa3oBaHUs
3aBeplIaeT OuoJIorMYecKoe o0pa3oBaHME B IIKOJE W OpPUEHTHPOBAH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUHU, IBOJTIOLUOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aluixX  CpPEIHEro
npodeccroHaibHOro oopazoBanusi. OCHOBY €ro COAEpKaHUsI COCTABIIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJNYYEHHBIX TPU HU3YYEHUH  OO0y4aroIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YIIyOJIeHbl OHOJOrMYEeCKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me dYeloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUMMUCS TPHU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mnpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOABl K M3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIOIMHA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
W3YYarOTCSl OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OMOJOTHH, IMOPUONOTHH U
OMONOTUN PA3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMONIOTHH, AKTyaIM3UPYIOTCS 3HAaHMUS OOy4yalomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usnonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI SKOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOupiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
O0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KaIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3HMM MU OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IMOMyJIsSIuy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
MCCJICIOBAHUSIX B OMOJIOTHH, IPUKJIATHBIX aCTIeKTaX OMOJIOTHYeCKUX 3HaHUM. [is
pa3BUTUA W TOJAJEpKaHMUS HHTEpeca OOydaromuxcsi K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACpP>KaHUH MPOTrpaMMbl
10 OMOJIOTMH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJIEHUS U Pa3BUTHS



TOM WM WHOW o00nacTh OWOJIOTMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOekKHBIX
YU€HBIX B pELIEHUE BAXKHEHUIINX OMOJIOTMYECKUX U HKOJIOTUYECKUX TTPOOIIEM.

Heab nzyuenus yueOHoro npeamera «buosiorus» Ha yriyOnEHHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETEeHHE YMEHH
MCIIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpPECA K ONMpenenEéHHON o0aacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEl, Wiu K BBIOODPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHMUs.

Joctxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOiaEéHHOM YpOBHE 00€CIIEYMBAETCS PEIICHUEM CIIEAYIOUIUX 3a1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSAX OMOJOrMYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MonyJsius, BUa, OUOreoleHos3, onocdepa); o BELAAIOMINXCA OTKPHITHIIX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOYy4YaloIIUXCSd C METOJAMH TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOAaMH  OMOJOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTMM U OWMOJOTMM pPa3BUTHUS, TEHETHUKU WU
CEeJIEKIIMH, OWOTEXHOJOTMM U CHHTETHYECKOM OHOJIOTHH, MAaJeOHTOJIOTHUH,
HKOJIOTHH);  METOJAaMH  CaMOCTOSITEIbHOTO  IPOBEACHMSI ~ OMOJIOIMUYECKUX
UCCIIeZIOBaHUNH B Jlabopatopuu U B Ipupoje (HaOnrofeHue, U3MEpEeHHe,
HKCIEPUMEHT, MOJCIIUPOBAHUE);

OBJIaZieHUEe OOYyYaIOUIUMHCS  YMEHHSMHU: CaMOCTOSITEJIbHO  HaXOJUTh,
aHaJIM3UPOBATh U HCIIOJIB30BAaTh OMOJIOTMUYECKYI0 HH(OPMAIHIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U  COLMAIBHO-)KOHOMUYECKUMHU U  SKOJIOTMYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEIACTBHUS CBOEH JEATENbHOCTH II0
OTHOLICHUIO K OKpY)Kalolllel NPHUPOJHON cpele, COOCTBEHHOMY 3/0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuki MHGEKIIMOHHBIX 3a00JI€BaHMA, TIPaBWIa TTOBEJCHUS B MPUPOJIC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUssX TMPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuUTHE Y OOYYAIOIIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMM B OHMOJIOTHH, PEIIAEMBIMU €10 IMpoOJeMaMU, METOJO0JIOTHEN
OMOJOrNYECKOTO UCCJIeI0BaHNUA, IPOBEJICHUS AKCIIEPUMEHTATbHBIX



WCCIICIOBAHM, PEIICHUs] OMOIOTUYECKUX 3a/a4, MOJCIMPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOLIECCOB;

BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOUM MPUPOE B
IIEJIOM U K OTJENIBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TEeHETUYECKOW TPaMOTHOCTH, OOMmIeHl KyJmbTyphl TOBEAEHUS B MPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOYYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONONIBL30BaHUHU  (COOJIIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, KOCHCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3710POBBSI U 3/10POBbS
OKpYXKaloIux Jrojeid (coOmroneHuss Mep TNpoPuiIakTUKU — 3a00JieBaHUH,
oOecrnieueHrne O€30MaCHOCTH KU3HEACATEIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTUYECKUX 3HAHUWM U YMEHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHMe  YCJOBHMHA  JUII  OCO3HAaHHOTO  BbIOOpa  OOydYarOIUMUCS
VHIUBUIYaTbHOU oOpa3zoBaTeIbpHON TPACKTOPUH, CIoCcOOCTBYIOIIEH
MOCJIeAYIONIEMY TMPOPECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OWOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpeqiHero ofbiero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Henelo).

OT160p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJACP)KaHUS W HAMpaBICHHOCTH Ha
NPOJOJKEHUE OMOJOTMYEeCKOro Oo0pa3oBaHUs B OpPraHU3alUSAX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

O0s13aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX U MpaKkTHUueckux pador. Takke ywactue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX U y4eOHO-HCCIIEOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEAeNAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpCU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3zBUTHUs
Ouonornu.  buojornueckue  Hayku U U3y4aeMble UMM TIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOUCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoncTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IIE€JIOCTHOCTD,
CIOKHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHsiii. Ilpomeccel, mnpoucxoasnIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine »KuBble CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckor Hayku. HaOmiomenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
HE3aBUCUMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHncTpanumn

Tabmuibl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU



npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU XKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  ynabopaTopHoe  OOOpyJOoBaHME  JJIsI  TMPOBEACHUS
HaO0JII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. Mcrtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOUHOU
TEOPHH.

Mertonbl  MOJIEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIPENapaThl PacTUTENbHbIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

IlpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOM OHMOJIOTHUH
(xpomatorpadus, aekrpodopes, muddepeHnHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJIOTHYECKas
poJib. POnp KATHOHOB M AaHMOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormueckue mnoaumMepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUIHAas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAL
cTtpyktypel. Jlenarypamms. CoiictBa OenkoB. Kriaccudukamuss  GenakoB.
buonornueckue pynkuun 06enkos. IIpuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUAbI, OJIUTOCAXAPUABI U TTOJIUCAXAPUIBL.
OO6umit 1maH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YTIJIEBOJOB.
buonorndeckre pyHKIMH YIII€BOAOB.



Jlununel. 'mapodunsHO-ruapodobHbIe cBOiicTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunpl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckune QyHKUIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CtpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunmun kommuiementapuoctu. I[IpaBuiio Yapradda. Crpykrypa
JHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonornueckue pynkiuu ATD. BoccTaHOBIECHHBIE TEPEHOCUUKU, UX (QYHKIIUHU B
kinetke. Jpyeue nyxkneosuompugpocamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouosiorus: OMoXxuMuueckue U Onou3nyecKre HUCCiea0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanumn

[Toptpetsr: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. @pankius,
®. Conrep, C. IIpy3unep.

Juarpammel:  «PacnpeneinieHre XHMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOJIEN.

Tabmuuel u cxembl: «Ilepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenune Monekysbl ATD.

O6opynoBaHue: XUMHYECKasl TIOCyJla 1 000py10BaHUE.

JlabopaTopHas padora «O0HapyKeHHEe OCJIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.

CtpoeHue nmpokapuoTHYecKkoi kieTku. KietouHnas cteHka OakTepuil u apxen.
OcoOeHHOCTH CTpOCHUS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHICCKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue 51 (G yHKIIMOHMPOBaHUE YKapUOTHUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (tuazmaniemma). CrTpykTypa IJIa3MaTH4YeCKOU
MeMOpanbl. TpaHCHOpPT BEIIECTB Yepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBII
(muddy3us, obneru€éHHas aud@ys3us), akTUBHbIA (NMEPBUYHBIA U BTOPUYHBIM



akTuBHbIM TpaHcnopt). lloaynponunaemocts wmemOpanbl. Pabora Hatpwuii-
KaJIMEBOTO Hacoca. DHJOIMTO3: MUHOLUTO3, (harorurto3. Dx3ouuto3. Kierounas
cteHka. CTpykTypa u QyHKIHMH KJIETOYHOU CTEHKH pacTEHUM, IpuOOB.

[utommazma. [uto3ome. [lutockener. JIBmxxkenne nuroriasMbel. OpraHouasl
KieTkd. OJHOMEMOpaHHbIE OpPraHOMAbl KIETKH: DSHJIOIUIa3MaTUYECKas CeTh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHue U (yHKUHMHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oeaxog ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuit  (arpaHyispHbI)  3HAOIMJIA3MATHYECKHU U
petukynyMm. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIECTB B KJeTKe. Bakyonu pactutenbHbix KieTok. Knetounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOUIbBI  KIJIETKH:  MUTOXOHAPHM,  IUIACTHUJBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W miactui. [lepBuunsie,
BTOPUYHBIE W CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJI0pOMIIaCThl, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUIA.

HememOpannbie opranounab! kiaeTku CTpoeHUE M (PYHKIIMM HEMEMOpPaHHBIX
OpTaHOHUI0B KJICTKH. Pubocomer. Ilpomesicymounvie Qunamenmol.
MukpodunameHTsl. AkmuHosvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kilemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHHYeK. MUKpoTpyOOUuKH
muTorasMel.  Llentpuons. bBenku, accoyuuposanHvie ¢ MukpoguiameHmamu u
muxkpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka sipa, XpOMAaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOECHUE H
byakuun. AnepHbiii OenkoBbIi MaTpukc. [IpoCTpaHCTBEHHOE PaCIONIOKEHHE
XpOMOCOM B uUHTep(a3zHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06onouku 6 mumo3se. SoepHviii
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTuTeIBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauubr u cxembl: «CTpo€HHE 3YKapHOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTenbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SA1po», «CTpoeHrne NpoOKapruOTUYECKON KIETKH.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHKpPOMpENnapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTEpUAIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».



JlabopaTopnas pabGora «lccnenoBanue miuasMoiu3a M JAEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIUIA3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NIPeBpallieHHe JHEPI MU B KJIeTKe

AcCUMWISIIIUA U JUCCUMUMIIALIMS — JIB€ CTOPOHBI MeTaboim3Ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YyacTue Kuciopojga B OOMEHHBIX
mpoleccax. OHepreTuyeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
merabonu3zma. DepMeHTHl, WX CTPOEHHUE, CBOMCTBA W MEXaHU3M JCUCTBUSI.
Kodepmentsl. OTnuuus GpepMeHTOB OT HEOPTraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HEPMEHTATUBHBIX
peaKkIuil OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHbBIli CHUHTE3 OpPraHMYECKUX BEHIECTB B KieTke. DoTOoCHHTE3.
Anokcueenuwvli u okcueeHuwvlli pomocunme3 y oaxkmeputi. Ceemocobuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpPOIIIacTOB B MPOLECCE
dotocunTesa. CreToBas u temHoBas (asbl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpogykTuBHOCTh (DOTOCHMHTE3a. BiusiHue pa3nuyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue HOTOCUHTE3A.

XeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyomue OaKkTepuu, >Keae300aKTepuH, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U HUX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIC OpTaHU3MBI. Drarbl HHEPTETHYECCKOTO obmeHa.
[ToaroroBuTenbHBIN 3TaIl. [ TMKOIN3 — OECKUCIOPOHOE PACIICIICHUE TITIOKO3HI.

buosornueckoe okucieHue, Uin KIETOYHOE AbIXxaHue. Poap MUTOXOHIpUi B
npoiieccax Ononornueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Onepeus memoOpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cunmaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BeIecTB nepej aHapOOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOT0 OOMEHa.

JdemoHncTpanumn

Ioptperst: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOoTOCHHTE3Y, « IHEPreTHICCKU 00MeH», «brocuHTe3
oenka», «Ctpoenne pepMeHnTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJIOBaHHE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass  pabdora  «l3ydyeHuME  KaTAIUTUYECKONM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTaaasbl)y.



JlabopaTtopnas pabora «l3yueHue (¢epMEHTATUBHOIO paCUICIUICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHue mporeccoB  (OTOCHUHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHasi uHGpopManus U peajn3anus eé B KIeTKe

Peakuuu marpudnoro cunre3a. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO CHUHTe3a. Peanusanus HaciencTBeHHOW nHPopMmanuu. ['eHeTnueckuii
KO#, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuuHokucnor. Ponab pubocom B
OouocuHTese Oenka.

CogpemenHvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKAPUOT. Perynsius akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
onepoHa (®. XKakob, XK. Mano). MoaexynsapHnvlie mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius 0OMeHHBIX
IpOLIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTounble GOpMBI )KM3HU U 00JIUraTHbie napa3uThl. CTpoeHue
IIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHbIli YUKl
JIHK-cooepocawmux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKUBOTHBIX, pacteHuii. CIINI, COVID-
19, conmanpHble ¥ METUIIMHCKHE MTPOOJICMBI.

buoungopmamuxa: unmeepayus u ananuz b6onvuux maccusog («bigdata»)
CMPYKMYPHBIX OUoI02UuYecKux 0anHvlx. Hanomexuonoeuu é buonoeuu u meouyune.
IIpoepammupyemvle pyHxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /I. Y. IBaHOBCKHIA.

Tabmumpr n cxeMbl: «buocunTte3 Oenmkay, «['eHeTHueckuit Koa», «BUpych»,
«bakrepuodaru.

IIpakTuueckas padora «Co3anre MOJIENIA BUPYCay.

Tema 8. ’JKusHeHHbIN HUKJ KJICTKHU

Knerounsrii muki, ero mepuonbl u perymsmus. Watepdasza u mwurto3.
OcobOeHHOCTH TIpoIIeccoB, MpoTekaromux B wHTEepdasze. [loaroroBka KiIeTKH K
nenenuto.  IIpecuHretnueckuid  (MOCTMUTOTHUYECKHM),  CHHTETHUYECKUUA U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) TIepUOIbl UHTEP(DA3bI.

Marpuussiit cunte3 JIHK — permukanms. [Ipuamuner perumkanum /JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAIUICIBHOCTb.
Mexauusm permmkannu JJHK. Xpomocombl. Ctpoenue xpomocom. Ternomepsl u



TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTun. JUIiougHeld u
rariouaHbld  HaOOpbl  XpoMOcoM. ['omosornuHbie  XpomocoMbl. [losmoBbie
XPOMOCOMEBI.

Henenne xnerkm — wmuto3. CTaguv MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunbsl muTo3a. KapuoknHes M IMTOKMHE3. bHOIOrnYeckoe 3HAYCHHE
MHTO3a.

Perynsauuss muroTnueckoro uukia kietku. [IporpamMmmupyemasi kietouHas
rudesnp — anomnTo3s.

Knerounoe snmpo, xpomocombl, (GyHKIMOHANIbHAsI T€HOMUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmaperus u cuderu kKiemox. «lL{ugposas
KllemKa» — buourH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHncTpanumn

Tabmuibel U cxembl: «OKU3HEHHBIN UK KIETKU», «Murosy, «CtpoeHue
xpomocomy, «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpenapaTthl: «KMHUTO3 B KJIETKaX
KOpEIIKa JTyKa».

JlaboparopHas  pabdora  «/3yueHnme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTpenapaTax».

JlaGopaTopHas padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonorunueckoe paszHooOpaszue OpTraHHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS U JKU3HEACSITENIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUOBbI, OJHOKIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIe OpraHu3MBbl.

B3auMocCBs3p yacTell MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opranoB. OpraHusM Kak equHoe 1enoe. ['omeocras.

Tkann pacteHuid. Tumbel pacTUTENBHBIX TKaHE: oOpa3oBaTenbHas,
MIOKPOBHAsI, MPOBOJSAIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTU CTPOCHWS,
(bYHKITUH U pacToNoKeHUs TKaHEeW B OpraHax pacTCHHIA.

TkaHU XUBOTHBIX U YEJIOBEKA. THWIIBI KMBOTHBIX TKAaHEW: 3MUTEIUAIIbHASA,
COCIMHUTENIbHAS, MbIIeYHas, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUN W
PACIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHud. Opranbl u
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBEKA. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHyTpeHHUU ckeneT. CTpoeHue u
THIBI COETMHEHHS KOCTEM.

JIBrm>keHne  Opranu3moB.  J[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pEeCHHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHMI:



TPONU3MBl M HACTUU. J[BMKEHHME MHOTOKJIECTOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbllieyHasi cucrema. Peduiexc. CxeneTHbIe MBIIIIBI U UX paboTa.

I[Iutanne opranusmoB. Iloryomenne BOABI, YIVIEKMCIONO rasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKJIETOUHOE mnuiieBapeHue. [IuTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTHenbl
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputensHble xenes3bl. [lumeBapurenbHas
CUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »kuBoTHbIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe nbixaHue. [[prxaTenbHas HOBEPXHOCTb.
Kabepuoe u nérounoe ApixaHue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUSL JIETKUX TO3BOHOYHBIX YKHUBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeoBeKa. MeXaHW3M BEHTWISLMMU JIETKUX Yy NTUIl U
MJIEKOTIUTArOIIUX. Perynsmus apixanus. J{prxaTeabHble 00bEMBI.

TpaHcOpT BEILIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BelecTB Yy KUBOTHBIX. KpoBeHOCHas cucTteMa M €€ OpraHbl.
KpoBeHocHasi cuctemMa T1O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpalieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHHSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOUHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryisamus.

Beigenenne y opramusmoB. Beigenenue y pacreHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosud. Opranbel BbleneHus. OuibTpanus,
CeKpenusi U 00paTHOE BCAChIBAHUE KAK MEXaHH3MbI PabOThl OPTaHOB BBIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIJCIUTEIBHON cucTeMamu. Boljenenue y
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. Ctpoenne m (QyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHrE MOYH Y YEJIOBEKA.

3amMTa y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopbl
OakTepuii W WUCTHI MPOCTEUIIMX. 3aluTa y MHOTOKJIETOYHBIX pACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1UThI. OUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3mMa ot Oone3Heil. IMMyHHast cuctema 4yenoBeka. KieTouHblii u
TYMOpPAJIbHBIH MUMMYHHUTET. BpoXIEHHBIH W NpuOOpeTEHHBIN crenuduueckuii
MMMYHHTET. Teopusi KIOHAJIbHO-celleKTUBHOrO ummyHurera (I1. Opmux, ®. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHUH.

Pazmpaxxumocte w®  perymsiuus |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe W perynsiuus y
pacteHuii. PocToBBIE BelIECTBA U UX 3HAUYCHUE.

HepBhuas cucrema u pediekTopHas peryisnuss y >XUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHAEJNbl. JBOJIOIUOHHOE YCIOKHEHUE CTPOCHHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediiekTopHast ayra. be3ycioBHbIe U YCI0BHbIE PEDIIEKCHI.



I'ymopanpHas peryisuus W 3HIOKPUHHAs CHCTEMA YKUBOTHBIX M YEJIOBEKA.
Kene3pl HHIOKPUHHOM CHUCTEMBI M HUX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHJOKPUHHOM cucTeM. ['umoranamo-runoguzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHbIE
Bojopocian», «baktepun», «lIpocterimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucteMbl  OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHue cTedisy,
«CTpoeHHE JIUCTOBOM IUIACTHHKHW», «TKaHM KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurensHas cucrteMa», «KpoBeHOcHas cucrema», «JlpIxarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MpllieyHas  cucTemMar,
«BpinenurenbHas cucteMa», «IHAOKpHHHas cucrema», «CTpoeHue MBIIILbDY,
«MAmmynurer»,  «KumewyHonosocTtHeie», «CxemMa  IUTaHUS  PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUAPHI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIEeBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas  cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nTun», «HepBHasg — cucrema
MJIEKOTIUTAIONINXY, «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpenapaTbl OJHOKIETOYHBIX
OpPraHu3MOB, MHKpPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXXHX, >KMBBIE AK3EMIUISIPbl KOMHATHBIX pPAaCTEHU, repOapuu
pacTeHUM pas3HbIX OTHEJIOB, BJAXHbIC Ipenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJIJICKIIMK OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opyAoBaHUE AJIsi JEMOHCTPAILIUY MOYBEHHOTO M BO3AYITHOTO TUTAHUSI PACTEHUH,
pacuieryieHds Kpaxmania U OeJIKOB Mo elcTBHEM (PepMEeHTOB, 000pyA0BaHUE JIJIs
JEMOHCTPALU OMBITOB 10 U3MEPEHUIO KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX ABUKEHUN, MOJIEJIM TOJJOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «3yueHue TKaHEel pacTEHUI.

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «3yueHrue opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHne u pa3BuTHE OPraHM3MOB

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BEre€TaTUBHOE) U
nosoBoe. Buabl  0Gecrnonoro  pa3MHOXKEHHS:  MOYKOBAaHUE,  CHOPYJISIIUSA,
dbparMeHTanus, KIOHUPOBAHHE.

[TonoBoe paszmHoxeHue. IlonoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii CMbICIT
MeHo3a M IIOJOBOrO mpoliecca. Meio3 W ero MeCTO B JKM3HEHHOM  IUKJIE
OpPTaHHU3MOB.



IIpenzaponsimieBoe pazsutue. ['amerorenes y KuUBOTHBIX. I1070BbIE XKene3sl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIEeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre U SMOpPUOHATBLHOE pa3BUTHE KUBOTHBIX. (CrnocoOb
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAayKa
0 pa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npoobaem dIMOPUOTIOSUML.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpuMepe Jnarymku). Jpobnenwe. Tumbsl  ApoOGIeHUS.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCoOCHHOCTH JPOOJICHUS] MIICKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKH
(ractpyssiust ). 3akiiajika OpraHoB M TKaHEU U3 3apOJIBIIICBBIX JUCTKOB. B3auMHoe
BIUSHUE YacTedl pa3BUBAIONIETOCA 3apojbliia (dMOpUOHANIBHAS WHIYKIIHUSA).
3akiiazika TIUIaHA CTPOCHUS JKMBOTHOTO KaK pe3yJbTaT HEepPaApXUUECKUX
B3aUMOJICHCTBHI TeHOB. BiusHue Ha 5>MOpHOHALHOE Pa3BUTHE Pa3IUUYHBIX
(aKkTOpPOB OKpY’KAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbli mepuon. llpsamoe wu
HempsiMoe pasBuTue. Paszpute ¢ mMeramopdo3omM y OECIO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. bHOJOrnueckoe 3HayeHUE MPSIMOTO M HENPSMOTO
pa3BUTHUA, UX PACIPOCTPAHEHUE B MpUpoAE. TuIbl pocTa >KUBOTHBIX. DaKTOpPHI
PETYISIIIUU POCTA )KUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepronbl onTorenesa uenoBeka. CTapeHrne U CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxkenne u paszButue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuit. (OOpas3oBaHue cCmop B Iporecce Menosa.
I'amerorene3 y pacteHuidd. OIIOAOTBOPEHHE U PAa3BUTUE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pPa3BUTHUE CEMEHU.

MexaHu3MBbl pETYJISLIMU OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHncTpanuun

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

Tabmumer 1 cxeMbl: «BereraruBHoe pasMHOXKeHHE», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3MHOXEHME XJIaMHIOMOHaAb», «Pa3zMHOXEHHE 3BIrIIEHBDY,
«Pa3sMHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'ameToreHes», «CtpoeHue
SAUIEKIIETKH U crepMaTo3ouaa», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zBuTme wmanickoro xyka», «Pa3zButme capaHuny,
«Pa3BuTne narymkn», «/{BOMHOE OIIIOAOTBOPEHHE Y LBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYIOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM 1UKI  MXxa», <KU3HEHHBIM UK
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBDY.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENApaThl SULEKIETOK U
CIIEpMAaTO30MI0B, MOJENb « LMK pa3BUTHS JATYIIKI.

JlaGoparopHas padora «l3ydyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnapaTax».

IIpakTuyeckass padora «BplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJIbILIEH
MO3BOHOYHBIX )KMBOTHBIX).

JlaboparopHass paGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eHeTHka — HayKa O HaCJeACTBEHHOCTH W H3MEHYHUBOCTH
OpPraHuU3MoOB

Ucropust craHoBieHHUs] W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Poib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6orel H. K. KonwiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUleNIbHBIE TEHBI, aJbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIBI, TCHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHKU: THOPUIOJIOTHYECKHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU.

JdeMoHCcTpamuu

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsnos, H. H.
Basuwios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeTobl TeHETUKNY, «CXeMbl CKPEIITUBAHUS.

JlabopaTtopHass pabora «J/Ipozoduna Kak OOBEKT TE€HETHYECKUX
HCCJICTOBAHUN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrit 3akoH MeHnens — 3aKoH
eauHooOpasusi ruOpuaoB repBoro nokosieHus. [Ipapuio nomunrpoBanusi. Bropoit
3aKOH MeHnaenss — 3aKOH pacIICIUIeHUs NMpU3HAKoB. LluTosormueckue OCHOBBI
MOHOTHOPUIHOTO CKpEIIUBaHus. [ Umore3a YMCTOTHI ramMerT.

AHanmsupyroniee ckpemubaHue. [[poMexyTouHbIN XapakTep HACICIOBAHUA.
Pacmiennenne npu3HakoB IIpU HEMOJHOM JOMUHHUPOBAaHUH.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HACJIEIOBAaHUsSI  NIPU3HAKOB. [{uTtonoruyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUSL.

Cuemennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CuemeHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy Te€HaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.



I'eneTnka nmona. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS N0JIA. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbid MoJ. ['eHeTtnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclienoBanne npu3HaKkoOB, CUETIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. [ImenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM aJUIeNU3M. B3auMOIeNCTBUE HEAJUIENbHBIX T'E€HOB.
Komniementaprocts. Onuctas. [lonumepusi.

I'eHeTnyecknil KOHTPOJIb Pa3BUTUSA PACTCHUM, JKUBOTHBIX U YEJIOBEKa, a
Takke (U3HOJOTUYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IHH
— TApa3suT» U «XO35IMH — MUKpOOMOM». ['€HeTHYeCKHe acCleKThl KOHTPOJS U
U3MEHEHHUS HACJIeICTBEHHON MH(OPMAIINK B TTIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHncTpanumn

[Toprpetsl: I'. Menaens, T. Mopras.

Tabnuuel u cxembl: «llepBbiii 1 BTOpOi 3akoHbI MeHaens», « TpeTuil 3akoH
Mengens», «AHaIM3UpylOIIEe CKpelrBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CreryieHHOe HacjeoBaHWE NPHU3HAKOB Yy jApo3oduisly, «['eHeTnka momay,
«Kapuotun denoBeka», «Kapwotun napozodwmib»y, «Kapuotum nTuimby,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMoIeicTBUE TEHOBY.

O6opynoBaHue: MoJeNb JJisi JEMOHCTpAallMM 3aKOHOB €IMHO00pa3us
ruOpUI0OB TEPBOTO TIOKOJIGHMSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpAlMA 3aKOHAa HE3aBHUCUMOI'O HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEAOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKpomnpemnapart: «Jpo3odumnay.

IlpakTuyeckass padora «M3yueHwe pe3ylbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaToB  JUTHOPUTIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTHma u cpeabpl npu  GOpMHpPOBAHWUK (EHOTHIIA.
N3menunBOoCTh MpU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbBIC NMPU3HAKUA. Bubl
W3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICICTBEHHAS.

MoaudukanuonHass W3MEHYHUBOCTh. Poib cpeapl B (HOpPMHUPOBAHUH
MOAM(pUKAIMOHHON M3MeHunBocTH. Hopma peakruu mpu3Haka. BapuanuoHHBIHM
pan u BapuanmonHas kpuBasi (B. Moranncen). CoiicTBa MoaudHUKallMOHHON
W3MEHYHUBOCTH.

['enoTunuyeckass U3MeHUUBOCTh. CBONCTBA T€HOTUITUMYECKON U3MEHUYUBOCTH.
Bunbl reHOTHTTHYECKO# M3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHas WM3MEHYMBOCTh. Mel03 W TI0JOBOM TMpOIECC — OCHOBa
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATHBHON N3MEHUUBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HO00pa3us B Mmpejiesiax 0JIHOro BU/IA.



MyTanroHHass M3MEHYMBOCTb. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYLUUMPOBAHHBIE MyTauuu. SaepHele U
HUATOIUIa3MaTuyeckue myrtanuu. CoMaTHYeCKUe M MOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUsS MyTauuii. MyTareHbl W HX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIecca. 3aKOH TOMOJIOTMYECKUX pPsIOB B
HacieacTBeHHOW u3MeHuuBocTd (H.M. BaBunoB). BHesnepHass M3MEHUYHMBOCTh U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb INUCEHEMUYECKUX (Hakmopos 8
HAC1e008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemoHncTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buasl u3MeH4UHBOCTHY», «MoaudukaruoHHas
U3MEHYUBOCTD, «KoMOuHaTuBHas U3MEHUYUBOCTD, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeIOBeKay, « BUumbl MyTammiiy.

O6GopynoBaHue: XKHBbIE M TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(MUKAIIMOHHONW M3MEHUYMBOCTH. [locTpoeHne BapuallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOWY.

IIpakTnueckas padora «Mytamuu y aApo3odunsl (Ha TOTOBBIX
MUKpOIIpENapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun denoseka. MexayHapoaHas mporpamMma HCCIEIOBAHUS T'€HOMA
yejaoBeKa.  Meroapl  M3y4YeHHMsT T€HETUKM  4YEJOBEKAa:  I'E€HEAIOTMYECKUU,
OJIM3HELOBBIN, [IUTONCHETHUYCCKUM, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOE OIIPEAEIICHUE TEeHOTHUIIA:
[IOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[T11P-ananu3a. HacnenctBeHHble 3a00JieBaHus YeaoBeka. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM dYenoBeKa. boJIe3HM C HACIEICTBEHHON TMPEIpacroioKeHHOCTHIO.
3HaueHUe MEIMIIMHCKOW T'€HETUKHU B MPEIOTBPALICHUU U JICYEHUU T'€HETHUYECKUX
3a007€BaHUIl 4YeloBeKa. MeauKO-reHeTUYeCcKoe KOHCYJIbTHpoBaHuE. CTBOJIOBBIE
KJIeTKU. [IoHSTHE «TreHEeTHYEeCKOro rpys3a». JTUYECKHE ACHEKThl MCCIEIOBAHUN B
00J1aCTH peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyecknie (¢akTOpbl MOBBIINIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3HUeCKOMY ¥ XUMHUYECKOMY 3arpsS3HEHUI0 OKpY’Karomel cpenbl. [ eneTndyeckas
MPEIPACIIONIOKEHHOCTD YEIOBEKA K MATOJIOTHUSIM.

JdemoncTpanumn

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToabl U3YYEHUS T€HETHKU
yesioBeKkay, «l'eHeTrnueckre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBICHHUE U aHAIA3 POJOCIOBHOM.

Tema 15. Cenexiusi OpraHu3MoB



JloMecTukamuss W CeNeKuus. 3apOoKICHUE CEJIICKIMM W JOMECTUKAIUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpOUCXOXKIECHUS W MHOTrooOpas3us
KYJIbTYPHBIX pacTeHUW. Poib cenexkuuy B CO3JaHUU COPTOB PACTEHUU U IOPOX
#*UBOTHBIX. CopT, moOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacJIeJCTBeHHOM wu3MeHuuBocTH H. . BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU pabOoThI.

Metonbl cenekuMoHHON paboThl. HcKyccTBEHHBIM OTOOp: MaccoBbIA H
WHIAUBUIYaJIbHBIN. Drtanel KOMOMWHAIIMOHHOMI CCJICKIIUU. HcnbiTanue
npou3BoAuTENEH MO TMOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio ananuza J{HK.

HckyccTBeHHBIN ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paboThl.
PannaninoHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUuil y KYJbTYpPHBIX
dbopm opranuzmoB. Hcnonap30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS M METOJOB
pekomOuHaHTHBIX JIHK m1s1 mosmydeHust ncxoaHoro Matepuana sl CEIeKIIUH.

[Tonyuenue MOJIUTIIIOUIOB. BuayTtpuBunoBas ruOpuIM3aIus.
bnuskopopcTBEeHHOE — CKpemiuBaHue, WM WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuauzarus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeBONIOYUALY.

CoxpaHeHue U U3y4YEHHE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  pOIMYEeH I CO3/aHUsl  HOBBIX COPTOB U TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u ynpaejieHue
2CHEeMUYECKUMU Pecypcamu CelbCKOXO03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoell U nepcneKmueHblX MmexHoaA02Ul.

JdemoHcTpanumn

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

Tabnutel n cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUYUBOCTHY,
«Metoasl cenexkuumny, «OTnanéHHas rTuOpuan3anus», «MyTareaesy.

JlabopaTopHas pa6ora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaGopaTtopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuueckas padora «lIprBrUBKa pacTeHHII.

Jkckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJCKIMU PACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIIbHBIA Y4YacTOK, B TEIJIMYHOE XO35UCTBO, B JA0OpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».



Tema 16. buoTexH0JI0THs U CHHTETHYECKAsI 0MOJI0T Ul

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJOTUHU, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTraHU3MBI, 170:4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUA:  XJIEOOMEeUeHne, TMOIYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAeNue. Mukpoouonorndeckuidi cuHTe3. OOBEKTbI MHUKPOOMOIOTHYECKUX
TexHoJsiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIE€JIbIO MOJYYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKalllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUUECKUE MMy TH.

Knerounass unxenepusi. Meroapl KyJabTypbl KJIE€TOK W TKAaHEH pPACTEHUUN U
#*uBOTHbIX. KpuoOanku. Comaruueckas THOpUAM3ALUS U  COMATUYECKHUUN
smOpuorene3. Mcrmonb3oBaHWe TramiougoB B CeleKUUM pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnonav3o08anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PekoHCTpyKIus
SIMIEKJIETOK W KIOHUPOBAHMUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKYCCTBEHHBI CHUHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JIoCT>KEHUsT U NEePCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEpUHU.
DKOJIOTUYECKHUE U ITUUYECKUE TTPOOIEMbl TEHHOW MHKEHEPHUH.

MenunmHckue 6uorexnonoruu. [loctrenomuas nudpopas meauruHa. [TIP-
JIUarHocTuka. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUUYECKUM aHalu3 MpoTeoMa
YeJoBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCHoab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepusi s pa3pabOTKU
(GbyHIIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILIEKCHBIX
TKaHEH cOoYeTaHWEM TEXHOJOTHH TpEXMEPHOro OMOMpHHTHHTA U cKaddomauHra
JUISL pELICHUS 3a7a4 EPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BAaKIMH C IEJIbI0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycranoBieHHe MOJIEKYISPHBIX MEXaHH3MOB
dynkimonupoBanusi PHK-coaepskanux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OIMACHBIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanuun

Tabmuter u cxemsl: «Mcmonp3oBaHNEe MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MpOU3BOJCTBEY, «KileTouHas nHxeHepus», «['eHHas HHXKEHEpUs.

JlabopaTopHas padora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHue MOJTOYHOKUCTBIX TPOAYKTOBY.

Jkckypeusi «buoTexHONIOTMSI — BaKHEWIIas MNPOU3BOAUTENIBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOIMYECKOE MTPOU3BOJICTBO)».

11 KVIACC



Tema 1. 3apoxkaeHue um pa3sBUTHE JBOJIOHMUOHHBIX NpPeICTABJICHUN B
OnoJioruu

OpomonronHas teopus Y. J[lapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHH3Ma. JKU3Hb 1 Hay4yHas aedaresbHoCTh Y. JlapBuHa.

JIBIKyIIIME CUIIBI 3BOJIIOIIMY BUIOB 1o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpraHU3MOB, HAcCJEICTBEHHass HM3MEHYUBOCTh, Oopbbda 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomonuun (CTD). HeltpanbHas
teopuss sBoimonuu. CoBpeMeHHash 3BOJIIOLMOHHAsA  Ouojorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansrayzen, x. Xonaein, /1. K.
benses.

Tabmumber u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMUpOBaHHUS
npucrocoOsieHnid y pacTeHuid U >KUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
Mmapiipyra myremectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHuey», «lloponel romybeit», «MHorooOpasue KyJbTypHBIX (opMm
KarycThD», «[lopoasl moManrHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU SBOTIOLIUI.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[Tonynsuus Kak 3neMeHTapHas eAuHula 3Boourd. COBpEMEHHBIE METObI
OLICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuid. 3Menenwue
reHopoHa TOMYJSIMU KaK dSJEMEHTapHOE »SBOJIOIMOHHOE sIBIICHHE. 3aKOH
reHeTrueckoro paBHoBecus [x. Xapnu, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBMIKYIIUE CUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHas u3MeHUHMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHAIpaBJICHHBIC W3MEHEHHsS 4acTOT ajuieled B momymsinuax. Oddext
ocHOBatens. Jgpgdexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemUYecKo20
pasznoobpasus: npuuunsl u ciedcmeus. llposenenue aghghexma Opeiigpa 2enog &
oonbwiux u  manvlx — nonyaayusx. Mwurpanun.  W3onsmus  MOMYJISIINA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (Pempo yKTHBHAS).

EctectBeHHbii 0TOOp — HampaBiusomuii (Gakrtop dBomOIUU. DOpPMEI
€CTECTBEHHOTO  OTOOpa: JABWXKYIIWHA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHMA
(mu3pyntuBHbiit). [lonoBoil oTOOp. BO3HHKHOBEHHE W SBOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0ieHHOCT, ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOILHUU.
Bo3nukHoBeHune — mpucnocoOfieHuid y  opranusmoB.  Apomopdo3sl U



uanoananrauuu. Ilpumepsl npucnocoOieHuid y opranu3mMoB: MOp(OJIOrHYeCKue,
¢uznonoruueckue,  OMOXUMHYECKHE,  NoBeneHuYeckne.  OTHOCUTENBHOCTH
MPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOIOIUHU. M3omsauus — kioueBoi (axktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIUIONAU3AIIMS,
rubpuanzanus). JmuTeapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONIOIIMOHHONW  OMOJOTMKM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOLHUS U KOABOJIIOLUS MApPa3uTOB U UX
x03s1eB. MexaHu3mbl (GOPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEW.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmuupl m cxembl: «MyTalMoHHAas HU3MEHYMBOCTHY, «llomynsiroHHas
CTPYKTypa Bula», «CxeMa mposBiieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyme
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSIUs MONYJISALUA CeBaHCKON (openny,
«eorpaduyeckas M3OMAIMUS  JTUCTBEHHUIIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonmynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEpTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO 0TOOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«HpycTpuanbHblii MenaHu3M», «/KuBble HckonaeMmbie», «[IokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranumn», «lIpucrnocoOmeHHOCTH OpraHu3smMoB M €€
OTHOCUTENBHOCTHY», «Kputepuu Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAa B
npupoje», «Crmocodsl BHaI00O0pa3zoBaHusm», «l'eorpaduyeckoe BUA000pa30BaHHE
TPEX BHUAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHI000pAa30BaHHUE BUIOB CHHHID,
«JTonmumuonel pacteHui», «KamycTHO-peeuHbIil THOPUITY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil C MpuUMepamMu pa3IMYHBIX TMPUCIOCOOJEHUM, Yydelna MNTUIl U 3BEpe
pa3HBIX BHJIIOB, TepOapuu pacTeHHl ONWU3KUX BHUIOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COO€H OJHOrO
BUJIAY.

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB H  HX
OTHOCHUTENBbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopHnas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOJIIOLMS U €€ pe3yJibTaThI



Meronpl M3yyeHMs  MakpodBoOJrOUMU. llameoHToNorMdyeckne - MeTOHbI
u3yueHust odBostonuu. llepexogubie  ¢GopMbl U (PUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckue Metonpl uzydeHus: s3Boonuu. CpaBHeHHEe (JIOpHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bumibl-
SHJIEMUKHU U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIONMK. ['e€HeTHYeCcKre MEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a M TOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTWHYHBIE UM  aQHAJIOTUYHBIE  OpPTraHBHI.
PynuMentapuple  opranbl W aTaBU3Mbl.  MOJEKYJSIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHUe  METOJbl  M3Y4YCHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIMH U IBOJIOIIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiIa) dBOJIONUU. [IpuHyun cmenvt yHKYULL.
HeobOpatumocTs 3BostONMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabnuuel 1 cxeMbl: «DUTOTeHETUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punmodute»y,  «CemMeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh», «HauanmpHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIUMIIaH3e», «l JIaBHBIC
HAIPABJICHUS YBOJIONHNNY, «OO0IIHEe 3aKOHOMEPHOCTU IBOTIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. Ilponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hay4unple THUMOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepKeHue onbitamu .
Penu, JI. Cnanmnanuanwu, JI. [lactepa. [IporcxoxaeHne >ku3Hu B aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU ABOJIIOLIU Y. [InanerapHas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 HeopraHmyeckux. Ombir C. Mumnepa u I'. HOpwu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa Jlx. XonjaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Mémnepa. Pubo3umbl (T. Yek) um runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HNcropus 3emmm u Meronel €€ wu3ydeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponomoruss u e€ wmeronbl. OTHOcUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKaa: 30HbI, 3Pbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckon 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoMIoUUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpyCcOB. [IpoucXoI€eHME MHOTOKIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3b
pacreHui. Bpixon pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. [IpoucxokaeHne BETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxokneHne MICKOMUTAIOUIUX U
nturl. [lpuxiun xmodyeBoro apomopdoza. OcBoeHHEe O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta W
reoJIOrH4eckux ImpoieccoB. llosiBneHMe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEICTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIA IKOJOTHMYECKHI KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIuner kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnamnanuanw, JI. Tlactep, 1. 1. Meunukos, A. W.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ompita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. HOpwny,
«JTanbl  HEOPraHMYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HavanpHble 3Tanel opraHnyeckoi 3BosroLun», «Cxema oOpa3oBaHUs 3YKapUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3bl  pacteHuit», «Punnoputh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOTrOKJIETOYHbIE BOAOpOCIN», «Mxu», «llamopoTHukn», «l'ooceMeHHbIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KullIeUHOMOTOCTHBIEY,



«IInockue 4EpPBUY, «HUNEHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTHe XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTre XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIMU
HACEKOMBIX, BJIAKHBIC MPENAPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WUTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4yela NTUIl U 3BEPEN,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  snaGopatopHasi pabdora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTobl aHTPOIIOJIOTUH.

CraHOBIIEHHE TPEACTABIECHUN O IMPOUCXOXKICHUHU 4YelloBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0ACTBO YeNoBEKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOJIOTHYECKUX M COIMATBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHbBIE CTaAuU aHTpoIoreHe3a. PanHue uenoBeKooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YEIOBEKOOOPA3HBIX 00€3bsIH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH dtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHUM TpyAa. UemoBek NpsMOXOASIINNA W MEPBBIA BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YemoBek reWmensOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YenoBek HEaHAEPTAIbCKUU
KakK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpeneinamu Adpuku.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(PpheKT ocHOBATEs» B MOMYJSAIUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouagHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3uarcko-amepukaHcKkas). BpemMs u myTH paccelieHHs] 4desloBeKa IO IUTaHETe.
EnunctBO  4yenoBeueckux pac. HayuyHas  HECOCTOSATENIBHOCTH  pacu3Ma.
[Tpucrnoco0ieHHOCTh 4YelOoBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpPEeJbl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHapHble  METOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPONOJIOTUHU.  DBOJIIOLIMOHHAS ~ QHTPONOJIOTUSI W MAJCOAHTPOINOJIOTUs
YEeJI0BECUECKUX TOMyJsUUi. buoconuaibHble UCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOMIONUKM OMOIOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdemoncTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuipl U cxembl: «KMeTOIbI aHTPOIOJIOTUNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIOLMOHHOE
JIpEBO  4YeJOoBEKa», «ABcCTpalonutrek», «YemoBek  yMenblit», «YenoBek
NPAMOXOASAIININY, «/lenucoBckuii yenoek» «Heannepranbup, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNM YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyISDKM — OKaMEHENOCTEH, TMpeaMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YENOBEKa, penpoaykiuu (doTtorpaduu) KapTUH C
MU]OJOTHYECKUMH U OUOJCHCKUMHU CIOKETaMHU IIPOMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eJI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPYKalIlel cpeaou

3apokzieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMHU HayKaMHu.

Metoasl skonoruu. IloneBbie HaOMOMEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoJIHbIE W JabopaTopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaIoIIeH Cpe/ibl: JTOKAJIbHBIN, PpErHOHAIBHBIN U TJI00aTbHBIN.



3HaYEHUE OKOJOTMYECKMX 3HAHWUWM JUII  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dYesnoBedecTBa ¢ Npuponoil. PopmMupoBaHue
DKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanuun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuipl u cxembl: «Paznensl 3konorun», «MeTonbl 3Konorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIIbD».

JlaGopaTopHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkoyioruyeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01ume
3aKOHOMEPHOCTH JIEUCTBHUS IKonorndeckux (axropos. [IpaBuino muaumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpTraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa HA OPraHU3MbI. DKOJOTUYECKHUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTOoNepruOaN3M.

TemmepaTtypa Kak »dKoJioTHUecKUi dakTop. JlelicTBue TemmepaTrypsl Ha
opraHu3Mmel. [loMKknIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIep>)KaHuio BogHOro OanaHca. Kmaccudukanus pacTeHuil MO0 OTHOIIEHHUIO K
Boze. [IprcnocoOneHns )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTPUOpPraHuW3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus opraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
KU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMBbL. CyTOYHBIE U
roauyHbie puUTMBbL. [IpHcocOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsiTHE 0 KU3HEHHOW (dopme.
XKuzuennsie GOpPMBI paCTEHUIL: T1ePEBbsl, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE
TpaBbl, OJHOJICTHWE TpaBbl. JKW3HEHHbIE (POPMBI KUBOTHBIX: THAPOOMOHTHI,
re0OHOHTHI, a3pOOHUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnueckue (bakTophI. Buasr OMOTHYECKUX  B3aUMOJCHCTBUIA:
KOHKYPEHIIUS, XUI[HUYECTBO, cuMOno3 u ero ¢opmel. [lapazutusm, koomnepaius,
MyTyaJIi3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHH4ecTBO). HeTpoduueckue
B3auMojieicTBUsL  (Tommueckue,  (opuueckue, ¢dadOpuyeckue). 3HAUCHHE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHncTpanumn

Tabmuipl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC »KUBOTHBIE», «DHU3MOJIOTHYECKUE aJanTalluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHoie (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenun
nuTaHusy, «XunHuuectBoy, «llapazutuszmy», «Konkypenuus», «Cumomosy,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBLIX PACTCHHM, CBETOJIIOOUBBIC, TCHEIIOOUBHIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapru M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpeil, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJUICKIIUU KHBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OOJIAJAIONIUX YepTaMH
NPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUNW U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YHACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKHUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BpisiBIeHHE NPHUCIOCOOJICHUNH OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTopHasi pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpebl, PU3MUECKUX OAPbEPOB H
0CcOOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJALMUU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII PpOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKkoyioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCJIEHHOCTH MOMYJISLHUU.
JluHaMuKa TONYJSIUU W €€ peryisiuus. buoThyeckuil moTeHuuan MOMyJISIUH.
MopenupoBanue JUHAMHUKY MONyasiuud. KpuBble pocTa YMCICHHOCTH MOMYJISIIIUY.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NOMNYJALMN: PoOJib (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IIOTHOCTH. JKOJOTUUECKUE CTPATETUH BUAOB (I- U
K-cTparerun).



[lonstue o0 skojormyeckoil Humie Buaa. MecrooOuranue. MHoOromepHas
Mozenb sKkojormyeckon Humum JDxk.M. XartymHcona. Pasmepsl dKosorunyeckoun
Hu. [ToTeHnManpHas U peaau30BaHHAS HUIIIM.

Bun kak cucrema nomyssinuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJOTNUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUrpaldidl >KUBOTHBIX. buomormyeckue
WHBAa3UU 4Y>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuibl M cXeMbl: «DKOJOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mHonyjsanuu», «Bo3pacTHble  OupaMubl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosornueckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH JKUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGneHuss ceMsH  pacTeHUH K
PacCEeNCHUIO».

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobmiecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u MEXAy
OopraHu3MaMu B OUOIIEHO3E.

Jxocucrema kak oTkpeiTas cucrema (A. k. Tencnu). DyHKIIMOHATBbHbBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B AKOcHcTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHbIE  TIOKa3zaTedu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTUYECKHUE TTUPAMUIbI YUCET, OMOMACCHI U IHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOI€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcunoe coobmrectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOILIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCHEMbL 03€p U peK. DKocucmemvbl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOIMOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opojackas
dnopa u dayna. CunanTpomm3amus Topojckor (ayHel. buomormueckoe wu
XO035IUCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHMS OCHOBHBIX B3aMMOJICHCTBHII OPTaHM3MOB B
aKocucTeMax. Poib kackaownozo 3¢gexma u 6ud08-30uUpuxamopos (Kiouesvix
6u008) 6 pyHKyuonupoganuu sxocucmem. 1lepeHOC PHEPruM U BEIIECTB MEXKIY



CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTH OPTaHU3MOB, IMOMYJISILUN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOTEHHBIX BO3ICHCTBUM.

Mexanuzmwi 68030elicmeus 3azpsA3HeHul PAa3HbIX munoe Ha
CyOOpeanu3MeHHOM, OPSAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20  B0O30€LCMBUSL.
MeTonoa0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX DKOCHUCTEM.

JdemoHcTpanumn
[Toptper: A. k. Tencnn.
Tabmumet u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYNIbl OPTaHU3MOB B JKOCHUCTEeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«Ilernmn mutanus (MacTOWIHAS, JETPUTHAS)», «DKOJIOTHUECKAS MMHUPAMHUJIA THCEID»,
«IKoNoruveckKas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O6paszoBanne O6onortay, «llepBuunHas cykueccus», «BoccraHOBIIEHUE Jleca MOCIe
nokapa», «JKocUCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB M IOTOK
SHEPrUU B arporieHo3ey, «[Ipumepsl ypOosIKoCUCTEMY.

OO6opynoBaHue: repdapuy pacTEHUH, KOJUICKIIUHM HACEKOMBIX, Yydesa MTUI] U
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBapHYM KaK MOJICIIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlaGopaTtopnas pabora «l3ydyenne pa3zHoOOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypcHsl B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€IbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

JKCKypcusi «DKCKypcUs B arpo’KOCHUCTeMy (Ha MOJ€ WM B TEIUIMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — obmemnanerapHas o0ojouka 3eMJIHM, T/€ CYIIECTBYET WIH
CyIIleCcTBOBaja KU3Hb. PazButhe npeacraBiennii o Ouocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6aactu 6uochepsl u e€ coctas. JKupoe
BeIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6rocheprl. OcobeHHoCcTH OMOChephl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIECTB U OMOTEOXMMHUYECKHUE IUKIBI (YTiieposia, a30Ta). PUTMUYHOCTD SIBICHHIMA
B Onocdepe.

3oHanbHOCTh Omocdeprl. Ilonstne o Owmome. OCHOBHBIC OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IIMPOKOJIMCTBCHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPhS. KinumaT, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTCHITHANIA U
ouocepHbIX QYHKIUH.



JdemoHcTpanuun

[Toptpersr: B. U. Bepnanckui, 3. 3rocc.

Tabmuipl u cxeMmbl: «'eocdepsl 3emmuy», «KpyroBopor azora B mpupoe»,
«KpyroBopoT yriepona B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«KpyroBopot Boabsl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmatnyeckue
nosica 3emnn», «Tynapay», «Talira», «Cmemannasiii jgec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctoiHay, « Tponnueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KPU3WChI M WX TMpUYMHBL. Bo3jelcTBue ueloBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kimumara.

AHTpPOTIOTEHHOE BO3JICUCTBHE HA PACTUTEIBHBIN U XKHUBOTHBIN Mup. OXpaHa
PaCTUTETLHOTO W >KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopuun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHITUIIBI YCTOMYMBOTO PA3BHUTHS YEJIOBEYECTBA U IMPUPOJIBI.
PanvonanbHO€  MPUPOJONMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pasHooOpazust 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIC MOCIIEICTBHS.

Pa3zButrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTI€HHBIX
nporeccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowell U
KOHKYPEeHmMOocnocooHou snepeemuke. buonocuueckoe pasnoobpasue u buopecypceoi.
Hayuonanvuvie ungopmayuonusvle cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
saKopeaburumayuyu dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanuun

Tabmuuet w  cxeMbl:  «3arpsisHEHHE  aTMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpssHeHue mouBbl», «llapHukoBeli  3ddexT», «Ocobdo
OXpaHseMble IPUPOAHBIE TEPPUTOPUNY, «MOEIu ypaBIsIEMOr0 MUPAY.

O6opynoBanue: ¢otorpaduu oxpaHsSEMbIX pacTEHWH M >KUBOTHBIX KpacHoit
kHuru Poccuiickon @enepanuu, KpacHoi KHUTH perroHa.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI



OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHHIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMbl MO OUOIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIIAIONIME: OCO3HAHUE O0YYaIOIUMUCA POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACNICHUIO, Haauyue Mmomusayuu K OOY4YEHUIO  OUOJIOTHUH,
yenenanpagienHoe pazeumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHMS, 20MOBHOCHb U CNOCOOHOCHb 00YUAIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
NEATeIbHOCTH I[EHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
Ouonornyeckoro  oOpa3oBaHMsl, Haauuue  NPA6OCO3HAHUA  DKOJOTUYECKOU
KYJbTYPBbl, CHOCOOHOCMU CMABUMb UEIU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TIPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAKOTCS
B EIWMHCTBE YYeOHOM M BOCIUTATEIBHOW JEATEIIBHOCTM B COOTBETCTBUHU C
TPAJIUIIMOHHBIMU POCCHMUCKUMHU COIMOKYIbTYPHBIMH, UCTOPUUCCKUMH U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOINECTBE NpPaBHJIAMH M HOPMaMH
MOBEJICHUS W CHOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCTHUTAHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3WIMU JUYHOCTH, MATPUOTH3MA H
yBKEHHS K 3aKOHY W MPaBOMOPSIKY, YEJIOBEKY TPy/Aa M CTaplieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XCHUSI, OEpPENKHOTO OTHOIICHUS K KYJIBTYPHOMY HACJIECAUIO H
TpaJULIUSIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit ®epepauuu, mpUpoae U
OKpYXalolieH cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUs YyuyeOHoro mpeamera «buonorus»
JIOJIKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OTIBITA W OTBITA JCSITEIBHOCTH B IMPOIIECCE PEaM3aIllii OCHOBHBIX HAIPABJICHUM
BOCITUTATENBHON JEATEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUH 00yUYAOIIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTI'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA W MPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUH y4eOHBIX W TMO3HABATEIBHBIX 3a/1ad, BBITIOJTHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACATh COOCTBEHHYIO IIO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W MCCIEIOBATENbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Pomunoii, ropmoctu 3a CBOWM KpaH, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJIOTMHM B TIO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE IYXOBHBIX IEHHOCTEN POCCHUMCKOI0O HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOILICHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&JKEHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONOJIyYHs:

MOHMMAaHWE W pealn3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJCHUE TUTHMEHUYECKUX TpaBUll U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas Qu3ndecKas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTU TMPaBUI UHIUBUAYAIBHOTO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIMX, YIPOXKAIOIINX 3J]0POBBIO U KU3HU JIOJEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUEK (ymOTpeOiIeHus
aJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS );

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacCTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO 1€ TEIbHOCTb;

UHTEpEC K pas3nuHbIM cepam mpodeccuoHanbHON AESATETLHOCTH, YMEHUE
COBepIIaTh OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHMIO Ha
POTSHKCHUU BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKpY’KaroUen Cpelsl;

OCO3HaHHE TJI00aIBHOrO0 XapakTepa 3KOJOTMYECKHX MpoOJieM M IMyTed HuX
pelieHus;

CITOCOOHOCTh HMCIIOJIB30BaTh TMpPHOOpPETaeMble TPH HW3YyUYEHHH OHOJIOTHU
3HaHMSI W YMEHHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIOTIONIb30BaHNEM  (COOJIO/IGHHEe  TPaBHJI  TOBEJIEHUA B MPHUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUOB,
AKOCHUCTEM, OHOChEepHI);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTrHO3UPOBATH HEOIAroNpUATHBIE SKOJIOTHYECKHE
MOCJEACTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4HME Pa3BUTOIO SKOJOTHUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpPHI,
ombITa NeATeNbHOCTU AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOUN JNEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;



COBEPIICHCTBOBAHUE S3BIKOBOM W UYWTATENBbCKON KYyIbTYpPHI KakK CpEICTBa
B3aMMOJCHCTBHS MKy JIOJABMH U MTO3HAHUS MUPA;

MOHUMaHUE crneuu@uKkd OHOJOrMU Kak HayKd, OCO3HaHus €€ poju B
(GOopMUPOBAaHUHU PAMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEIOCTHOTO
NPEJCTaBICHUs 00 OKPYXKAlolIeM MHUpPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKa H
o0miecTBa, B MO3HAHUHM MPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOiIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU IJIsi COBPEMEHHON NMBUIN3AIUU:
o0ecriedeHns: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh pecypcHble MpoOJIeMBbl  Pa3BUTHUS
YeJI0OBeUeCTBa, MOMCKA MyTel BBIXO/a U3 TNIOOATBHBIX SKOJOTHYECKUX MpoOsieM U
o0ecriedeHns:  mMepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIlMOHAIBHOMY
UCTIOIB30BAaHUIO TPHUPOTHBIX PECYpPCOB U (OPMHPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMONYYCHHH OWOJIOTMYECKUX 3HAHWUH B MEIIX
TOBBINICHUsT OOMIEH KYJIBTYpbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAJIHHOW TPAMOTHOCTH OOydJaromuxcs, GopMUPYEeMOit
NpY U3YYCHUN OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS [IJIs aHaliu3a U
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASAIINX B HEM U3MEHEHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIE 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHUsT TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HMCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUSA IS
penieHus pooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIBHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buonorus»
BKIIFOYAIOT: 3HA4YUMble I (OPMHUPOBAHUS MHUPOBO33PECHUS O0YyJaIONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE TMOHITHS, OTPaKAroIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbId (pakT, MPUHILMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieloBaHue,  HaOMIOJEHUEe,  HM3MEpPEHUEe, OSKCIEPUMEHT U JApPYrue);
YHUBEpCaJibHble ydeOHble JeHCTBUA (IIO3HABaTEJIbHbIE, KOMMYHUKATHBHEIE,



PETYISITUBHBIE), o0ecreynBaoIne (dbopmMHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOy4YaromMXCsA; CIHOCOOHOCTH
oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA W yHHUBEpCalbHble Yy4yeOHble JCHCTBHS B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YypOBHE CpeIHEro oOIIero
oOpazoBanuss y oOyuaromerocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHHUBEpCAJIbHBIE YU4eOHbIE ICHCTBUS, KOMMYHUKATHBHBIE YHUBEPCATbHBIC yUCOHbIC
JICHCTBHS, pETYIATUBHBIE YHUBEpCAlbHbIE Yy4eOHBIC JCHCTBHS, COBMECTHAs
NS TENbHOCTb.

MeranpenMeTHble PE3yJIbTaThl OCBOCHUS MPOrpPaMMbl CpPEAHEro OoOIIero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJbHbIMH y4eOHBIMU NMO3HABATEJILHBIMHU
AeCTBUAMM:

1) 6a30BbI€e JJOrHUYecKue JeicTBUS:

CaMOCTOATENbHO  (QOpMyNIHpOBaTH M aKTyalM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh TMPH OCBOCHWUW 3HAHWA TPHEMBI JIOTHYECKOTO MBIILICHUS
(aHanu3a, cuHTE3a, CPAaBHEHUS, KilacCU(pUKaLNUU, 0000IEHNs ), paCKPHIBATh CMBICII
OMOJIOrMUECKUX MOHATHH (BBIAEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMU HOHATUSAMH);

ONpEeNeNATh LU JAESITEeIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH UX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAaThl AESITEIbHOCTHU C MIOCTABIECHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHATHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
YKUBOU MPUPOBI;

CTPOUTH JIOTUYECKUE pacCyXJIeHus (MHAYKTUBHbBIC, JAEIyKTHBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U TNPOTUBOPEUUS B PACCMAaTPUBAEMBIX
ABJICHUSX, (DOPMYJINPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHSTH CXEMHO-MOJIEJIbHBIE cpencTa A IpeCTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIEHUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKXKe  MPOTHBOPEUYMH  PAa3sHOrO  poJia,  BBISIBIEHHBIX B pa3jIM4YHBIX
MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUs MPOOJeMbl ¢ YUETOM aHaIM3a MMEIOUINXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJSIM, OIICHUBATh PUCKH MOCIEICTBUIN AESITEIbHOCTH;

KOOPAMHUPOBATh U  BBIMNOJHATH pabOTy B  YCIOBUSIX  pEANbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3zoBble ucciae10BaTeIbCKHE NelCTBUSA:



BJa/I€Th HABbIKAMU YYEOHO-UCCIIEA0BATENbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHUABl JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO
3HaHMSI, €ro MHTEpPHpeTalHuH, NPeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3[JaHUU YUYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIIOYEBBIMU TOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadylM B 00pa30BATEIbHOM
JEeSTENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HAXOAUTb apryMEeHThl JUIs J10Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYUYCHHBIE B XOJ€ pEIICHHs 3aJladyd  pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK TEPEHOca CPEACTB U CIOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHHUS B IMO3HABATENbHYIO M TPAKTUYECKYIO O0O0JacTH
KU3ZHENEATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MPEAJIaraTh OPUTHMHAIBHBIE MOJIXOAbl U PELICHUS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIKE aJIbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nnopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMK (TEKCTE Y4eOHOTO
nocoOusi, HAY4YHO-IIONYJIIPHON JUTEpaType, OHOJOTMYECKHUX CIOBApsSIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIM3UPOBAThH
MHGOPMAIUIO PAa3IUYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTUUECKH OILICHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(GopMyaupOBaTH 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOUCKE U
otOope Omosornyeckoi MHGOpMaIMKU, HEOOXOMUMOMN /IS BHITIOJIHEHUS Y4eOHBIX
3a/ay;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYpPy AKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBbHYIO  (OpMy  NpEICTaBICHUS
Oouosiornueckoit nHGopmanuu (cxemsbl, rpauku, AUarpaMmsbl, TaOJIUIbI, PUCYHKU

H JIpyToe);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa mpu pabdoTe ¢
Ouonornyeckoil HMH(OpMaUMEN: NPUMEHATh XUMHUYECKHE, (HU3UUYECKUue W
MaTeMaTU4YecKue 3HaKW W CUMBOJBI, (HOpMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKUE  CpEICTBA
HAarJIAIHOCTH;

BJaJ€Th ~ HABbIKAMHU  pACMO3HABaHUS M 3alUTBl  WHGpOpMAaIHH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHHMBepPCaJl HBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menme:

OCYIIECTBIISITh KOMMYHUKALIMU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layu, YUMTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUNA APYIMX yYaCTHUKOB
Juanora Wiv JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CpeICcTBa OOIIEHHUS, TOHUMATh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3JIMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEeHUs IPYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHpPOBATH CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO M3JAraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTD:

MOHUMATh M HCIOIBH30BaTh MPEUMYIECTBA KOMAaHIHOW U WHAMBUAYATbHOM
paboTHI MPU pelIeHUH OMOJIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
NPUMEHEHHS TPYIIOBBIX (OPM B3aUMOACHCTBUS MIPH PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YJI€Ha KOJUIEKTUBA;

OPUHUMATh LE€JIM  COBMECTHOW  JEATEIBHOCTH, OpPraHM30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA II0 €€ JIOCTUKEHUIO: COCTABJIAThH IUIAH JIEHCTBHM,
pacupenensaTe poyid ¢ YYETOM MHEHHUH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBAaTh Kaue€CTBO CBOETrO BKJAJa M KaXJOr0 yYaCTHUKA KOMaHJbl B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh MJEU C IMO3WLIHH HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUHUMOCTH;

OCYIIECTBJISITh [TO3UTUBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYyalusiX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJajieHNe YHHMBEPCAJIbHBIMY PeryJATHBHbIMY I€CTBUSIMH:

1) camoopranuszaumus:



WCIIOJb30BaTh OWOJOTUYECKUE 3HAHUS [IJIs BBISBICHUS MpoOJeM U HX
pelIieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BLIOMpATh HAa OCHOBE OWMOJOTMYECKHMX 3HAHUMI I1I€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX U MOCTYIIKaX MO OTHOIICHUIO K KUBOWU IPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAIOILIUX;

CaMOCTOSITEJTbHO OCYIIECTBIIATH MMO3HABATEIbHYIO NIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTEIbHON
NESATeIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJTbHO COCTABJISITh IUIAH  PEHICHUsT TPOOJeMbl ¢ y4€TOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUIA;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUsIM;

pacuIupsiTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUH;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a perieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYAUIIMUA B
pa3HBIX 00JIACTSIX 3HAHWW, TMOCTOSHHO TIOBBIIIATh CBOW 0Opa3oBaTeNbHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B NIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQ/JIeTh  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQIeKCMH  KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOIECCOB, MX PE3YJIbTaTOB H
OCHOBaHUM, MCTOJB30BaTh MPHUEMBI pedIeKCUU ISl OIEHKU CHUTYallud, BHIOOpa
BEPHOTO peIICHUS;

YMETh OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHU)KCHHIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYrMX MpPH aHAIU3€ PE3yIbTAaTOB
NEeATENbHOCTH;

3) npuHATHe ce0s U APYTUX:

IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYrMX MpPH aHAIU3E€ PE3YyIbTAaTOB
NEeATENbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CHOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOr0 YEIOBEKA.
HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yiabTaTbl OCBOEHHUS COJIEpkKaHUA Y4eOHOTO MpeaMera
«buonoruss» Ha yriyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npopuiabHOro  o0yueHuss  oOydawommuxcs  Ouosioruu. OHM  BKIIOYAIOT:
creuuduyeckue At OMOJOTMN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN MO



OCBOEHHIO, UHTEPIPETALMH U MPEoOpPa30BaHUIO 3HAHWUW, BUIBI JAEATEIBHOCTU IO
MOJTYYEHHIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyanusx. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
roJilamM U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYyYHON KapTUHBI MHUpPa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEUHIeHMH TpoOJieM  paluoOHAIBHOTO
OPUPOIOIIONIH30BAHUSA, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJaJICHUE CHCTEMOM OHOJIOTMYECKMX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue OHOJIOTUYECKHEe TEPMHUHbBI W TMOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M PAa3BUTHE), OMOJIIOTMUYECKHE TEOPUHU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpomocomHasi Teopus
HacnenctBeHHoctu T. Moprana), yuyenus (H. W. BaBunmoBa — o meHTpax
MHOTrooOpa3uss ¥ TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTeHHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBanuss [. Menzgens, TOMOJOTMYECKHX pPSJIOB B
HacJICACTBEHHOU NU3MEHYUBOCTH H. n. BaBuosa), MIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O IIO3HAHUS, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIJIETATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuOT, OJHOKIJIETOYHbIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepwii, rpuOOB, paCTEHUH, KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHH, JKMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KHU3HEIEATEIbHOCTH,
MPOTEKAIOIINX B OpraHMW3Max PacTCHHi, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoIIeccoB: 0OMeHa BemecTB (MeTabonn3M), MPEeBPAIICHUS dHEPTUH, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUMOB MUTAHUSA, (POTOCUHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, SMOpHOreHesa, MoCTIMOPHOHAIBHOTO PAa3BUTHS,
Pa3MHOXKEHUSI,  WHJIUBUAYAJIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOT€HE3a),
B3aUMOJIEHCTBUS T€HOB, FETEPO3HUCA, HCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXKIY OpPraHOMJaMH KIETKH M HX
GYHKIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (DYHKIUSAMH, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB y pPAaCTEHUM, >XKUBOTHBIX W 4YEJIOBEKA M UX
GYyHKIMSAMU, MEXIY CUCTEMaMH OpPraHOB W HUX (PYHKUUSIMHU, MEXKIY 3Tarnamu
oOMeHa BEIIEeCTB, dTallaMH KJIETOYHOTO [MKJIA U )KU3HEHHBIX IUKIOB OPTaHU3MOB,



sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHSI, T€HOTHINOM W (EHOTHIOM, (PEHOTHUIIOM H
dbakTOopaMu cpesibl OOUTAHUS;

YMCHHE BBISBIATh OTIMUNTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIUE AaApPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTMYECKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYUYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh MX IKCIICPUMEHTATHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEOBaHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOIBL;

YMEHHE YYacTBOBAaTh B y4e€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJOTHH,
OKOJIOTUM W MEJIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUAX;

YMEHHE OIEHUWBATh STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmacti  OWONOTMM M MEIULUMUHBI  (KJIOHHPOBaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE T'€éHOMa U CO3/IaHHE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTEIBHOCTH B 00JIacTU OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOJIsITh MO3HABAaTEIbHbBIN
MHTEpEC, HAIIPaBJICHHBIH HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHHMS B OpraHU3alUsaX CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHOro mpenmera «buomorusi» B 11
Klacce JOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpa, B TO3HAHWM 3aKOHOB MPHPOABI M PEHICHUH HSKOJIOTHYCCKUX
mpo0JeM dYenoBeYecTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MIPUPOOIIONB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apYyOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OWMOJOTHYECKUX 3HAHWH, KOTOpas BKIOYACT
OTIpEJICICHNs] W TIOHWMAHHWE CYIIHOCTH OCHOBOIIONATAIOIMINX OMOJOTHISCKUX
TEPMUHOB M TOHSATUH (BHUI, 3KocucTeMa, Ouocdepa), OUOIOTHYECKHE TEOpUU



(aBostoruonHas Teopus Y. JlapBuHa, CUHTETUUYECKAs TEOPUS SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Botonuu, B.1. Bepnaackoro — o
ouocdepe), 3akonbl (reHerudeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3aponsiimieBoro cxojactesa K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTUYECKON TupaMuIbl 3HEpPruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJIcTh  OCHOBHBIMH  METOJlaMH  HAy4YHOTO  TO3HAHWI,
HCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJEHUEe, IKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OIICHKU aHTPOIIOTC€HHBIX U3MEHEHUI B TIPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPU3HAKU: BHUJOB, OHOrEOIICHO30B,
IKOCUCTEM U Ouocdepsl, CTAOUIU3UPYIOUIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJUIONATPUIECKOTO u CUMITATPUYECKOTO
BU1000pa30BaHUs, BIUSHUS JIBUKYIIUX CUJI SBOJIOIMN HA T€HOMOH/T MOIMYJISIIHH,
PUCTIOCOOJIGHHOCTA OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAINPABICHUM
ABOJTIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA IHEPTUM B IKOCUCTEMAX;

YMEHUE YCTaHABIWBATh B3aUMOCBS3M MEXIY IMPOIECCAMU DBOJIOIUH,
JBIDKYIIIUMU CUJIAaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
IPUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYWTENIbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJOB K Cpelie OOMTaHUs, aOMOTHMYECKHX U OMOTHYECKHUX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOMTaHUs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTO00pasusi BHIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYILIECTBOBAHUS NPUPOIbI U YEIIOBEUECTBA;

yYMEHHUE pellaTh OMOJIOTHYECKUE 3a]1a4U, BBIABIISITh IPUUYNHHO-CIIE/ICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

yYMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHUE pabOThl, COOIIOIATH
mpaBwmiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJYYCHHBIC
pe3yAbTaThI U AeNaTh BEIBOBI,

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOIOruH,
AKOJIOTUM U MEIMIIMHE, MPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBISATH  IOJYyYEHHbIE  pe3yJlbTaThl HA  YUYEHHYECKUX
KOH(EPEeHIUAX;



YMEHUE OIEHUBATh TUIMOTE3bl U TEOPUU O MPOUCXOKICHUH )KU3HU, YEITOBEKa
¥ YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEIOTBpPAIICHHS
r00aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
AESITETFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, PUPOAONOIBb30BaHNUS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3AWCTBA, IMHIIEBOM
MPOMBIIIUICHHOCTH, YTIIyONSTh TO3HABATEIbHBIA WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn ©  MPOJOIDKEHHUE
OMOIOrMUecKOT0 00pa30BaHUsI B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO H
BBICIIIETO 00pa30BaHuUs.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaunmeHoBanue
(uu¢posrbie)
n/ | pa3sienoB M TeM Becer | Kourpoabunl | IlpakTtuveckn
oOpa3oBaTe/IbHbI
| NnporpamMmbl 0 e padoThI e padoThI
e pecypchbl

buonorusa xax
HayKa

JKuBEIE cCUCTEMEI
U UX U3YYCHUE

3 buonorus xierku 2 0.5
Xumudaeckas

4 Opra"u3aius 10 1
KJIETKU

Crpoenue u
(YHKIIH KJIETKH

OOMeH BeEIIECTB U
6 IpeBpalllEeHUE 9 1
SHEPTHH B KIICTKE

HacnencrBennas
uHbopManus u
peanusanus €€ B
KIIETKE

JKU3HEeHHBIN TUKIT
KJIETKU

Crpoenue u
9 GbyHKIIH 17 1.5
OpraHu3MoOB

10 Paszmuoxenue u 8 1.5




pazBuTue
OpraHu3MOB

11

I'enernka — Hayka
0
HACJIEACTBEHHOCT
HHu
U3MCHYUBOCTHU
OpraHnu3MoOB

0.5

12

3aKOHOMEPHOCTHU
HACJIEICTBEHHOCT
n

10

13

3aKOHOMEPHOCTH
U3MCHYUBOCTHU

14

T'enetuka
qeJI0BEKa

0.5

15

Ceneknus
OpraHU3MOB

16

buorexnomorusa n
CUHTETHYECKAA
onoJsorus

17

Pe3epBHOE BpeMst

OBII[EE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

13

11 KIJACC

Ne
n/
n

HaunMeHnoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoThI

IIpakTH4yecku
e padoThl

JJIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTeJbHbI
e pecypchbl

3apoxaeHue u
pa3zBuTHE
3BOJIIOLIMOHHBIX
MPEJICTaBICHUN B
Ouonorun

MukposBonronus
U €€ pe3ybTaThbl

14

MakposBotouus u
€€ pe3ypTaThl

HpOI/ICXO)KI[eHI/IC n

15

1.5




pa3BI/ITI/Ie KHU3HHU
Ha 3eMiie

IIpoucxoxaenue
YEJI0BEKA —
aHTPOIIOTEHE3

10

DKoJIOTHS —
HayKa o
B3aMMOOTHOIICHUS
X OpraHu3MOB U
HaJIOpPTaHU3MEHHBI
X CHCTEM C
OKpYyKaromen
cpenoit

0.5

Opraau3msl u
cpena oouTaHus

1.5

ODKON0THS BUAOB U
MTOITYJIALINI

0.5

DKOI0THUS
COOOIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riaobanbHas
9KOCHCTEMA

11

YenoBek u
OKpYXKaromast
cpena

12

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

7.5
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