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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke nmporpaMmsl 1o OHOJIOTUU TEOPETHUECKYIO OCHOBY
IUI OIpENeleHHs] MOAX0A0B K (POPMUPOBAHMIO COJEP)KAHUS y4ueOHOTO
npenMera «broNorus» coCTaBUiIv: KOHUENTyalbHble nojoxeHus OI'OC
COO o B3aUMOOOYCIOBJICHHOCTH LIEJIEH, COACPN AHUA, pE3yIbTaTOB
oOyueHuss W TpeOOBaHUI K YPOBHIO TOJTOTOBKUA BBIMTYCKHUKOB,
HOJIO)KEHUST 00 OO0mMX LeiasX M MPUHLIUIAX, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEIHEro OOLIero oOpa3oBaHUSA B
Poccuiickoit deaeparinu, a Takke MOJ0KEHUS O criennprke OU0I0TUH, e€
3HAYEHHUH B MO3HAHHMM KUBOW MPUPOABI U 0OOECIIEUEHUHN CYIIECTBOBAHMS
yenoBeueckoro  obmiectBa. COrNIacHO  Ha3BaHHBIM  IOJIOKEHUSIM,
OlpesieNieHbl OCHOBHBIE (DYHKIMU MporpaMmbl MO Ouonoruun u eé

CTPYKTypa.

[Iporpamma no Guosioruu Ja€T NMpeICTaBlIEHUE O LENsX, 00 o0IIe
CTpaTeruu 00y4eHus, BOCTUTAHUS U pa3BUTHS O0yUaIOIINXCS CPEJICTBAMU
yueOHoTro npenmMeTa «bruosorusy, onpenenseT 00s3aTelIbHOe MPEeIMETHOE
COJIEp)KAaHUE, €r0 CTPYKTYpPY, pACHpElENICHHE IO pa3ieliaM U TeMaM,
PEKOMEHIyeMYIO MOCJIeI0BATEeIbHOCTh U3yUYeHHsI y4eOHOro MaTepuaia ¢
Y4ETOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JIOTUKH
00pa30BaTeNbHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIuXCsl.
B cBsi3u ¢ Tem, 4TO THMMHa3Ms PEATU3YET IMPABOCIABHBIN KOMIIOHEHT,
YPOKH XHMHUHU BKJIIOYAIOT PEaUruo3Hbiil KoMnoHeHT. CormacHo ®I'OC
000, ®OIT OO0, cranmapra MPaBOCIABHOTO KOMIIOHEHTAa HA4aJbHOIO
o01iero, OCHOBHOro o0OImiero, cpeaHero oOiero oOpa3oBaHus,
yTBepKIeHHOro  pemennem  CesamenHoro  CumHoma — Pycckoi
[IpaBocnaBHoii ILlepkBu ot 27.07.2011 roma pabouas mporpamma
BOCIIUTAHUSI  COJAEPKUT  MOIYJIb «YpOuHass  JEATEIbHOCTHY» H
npennonaraeT oObEAUHEHUE COJEpKaHUS OOy4YeHUs W BOCIHTAHHS B
IIEJIOCTHBIN 00pa30BaTeIbHBIN MPOIIECC.

Ha ypokax craButcs 1enb (QopMupoBaHUS Yy OOyHarOIINXCS
TPaAULIMOHHO-AYXOBHO-HPABCTBEHHBIX POCCUMCKUX LIEHHOCTEH.

@opMHUPOBaHUS OCHOB IIPABOCIABHOW KYJbTYPhI B Kypce MpeaMeTa
3aKJIIOYAETCS B CO3JaHUM  OOpa30BaATENBHOTO  TPOCTPAHCTBA,
crocoOCTByIOIEero  (opMUpPOBaHUIO y  yYallMXCS  IIEJIOCTHOTO
MHUPOBO33PEHUSI W YCTOMYMBOM CHUCTEMBI JYXOBHBIX LIEHHOCTEHU
paBOCIABUsI; MAaKCUMAJIbHOMY  PAacKpbITUIO  MHTEJUIEKTYyaJlbHOTO,
TBOPUYECKOTO IMOTEHIMaJa Y4allerocs, CHOCOOHOTO B JajbHEHIIEM
OIICHUTD TyXOBHBIN CMBIC] OOIIIECTBEHHBIX U KYJbTYPHBIX SIBJICHUH.



B mporpamme mo OMONIOTHHM TaKKe YYUTBHIBAIOTCS TPEOOBAHUS K
IJIAHUPYEMBIM  JIMYHOCTHBIM, METANpPEIMETHBIM W  MPEAMETHBIM
pesynbTaTaMm oOOydeHHs B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATENILHON JIeSITeIbHOCTH/Y4eOHbIX JIEUCTBUM OO0YyYalomUXCs IO
OCBOEHHMIO COJIEPKaHUS OMOJOTNYECKOr0 00pa3oBaHUsl.

B nporpamme no Ouonorum (10—11 knaccel, 0a30BbId YpOBEHB)
peann30BaH MPUHIMI MPEEMCTBEHHOCTH B H3YYEHUU OHOJIOTHUH,
OJlaroiapsi 4eMy B HEM MpOCMaTpUBAETCS HAMPABICEHHOCTh HA Pa3BUTHE
3HaHWM, CBSI3AHHBIX C  (OPMUPOBAHUEM  ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIMN JTUYHOCTH, IKOJIOTHIECKOTO
MBIIUICHUS, TPEACTABICHUA O 370POBOM 00pa3e >KH3HU U OEpeKHBIM
OTHOLIEHHEM K OKpYXKarollerd npupoaHou cpene. Ilosromy Hapsay c
U3y4YEHHEM OOIIEOMOIOTUYECKUX TEOPUM, a TaKKe 3HAHUW O CTPOCHUU
KUBBIX CHCTEM Pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUAX TPOIECCOB B TMpOrpaMMe 110 OWOJOTHH YICICHO BHHUMAHHE
WCITOJIP30BAHUIO TIOJYyYEHHBIX 3HAHWWA B TIOBCETHEBHOM JKU3HU IS
pelieHusl MOPUKIQJHBIX  3aJa4, B TOM 4YHUCIe: NPODUIAKTUKU
HACJICICTBEHHBIX  3a00JICBaHUN  4YEJIOBEKAa, MEIUKO-TeHETHUYECKOTO
KOHCYJIbTUPOBAaHUSI, OOOCHOBaHUS JKOJOTHYECKH I1€JIeCO00pa3HOTO
MOBEACHUSI B OKPYXKAIOIIEW NPUPOJHON CpeAe, aHaln3a BIMSHUS
XO3SIUCTBEHHON JEATEIBLHOCTH YENIOBEKA Ha COCTOSIHUE MPUPOJHBIX H
UCKYCCTBEHHBIX OJKOCHCTEM. YCHUJICHME BHUMAHUA K MPHUKIATHON
HampaBJICHHOCTH Yy4yeOHoro mnpenmera «buomorus» MNpoAUKTOBAHO
HEOOXOJIUMOCTBhIO OOECIICUCHUS] YCIOBUU JJIsI pEHICHUs OJIHOU U3
aKTyaJIbHBIX 3aJlay IIKOJIBHOTO OMOJIOTHYECKOr0 OOpa3oBaHUs, KOTOpas
npenanonaraer  (GopMHUpOBaHME Yy  OOy4YalIIMUXCS  CHOCOOHOCTH
afanTUpOBAaTbCI K  M3MEHEHHSIM  JUHAMHUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHUsI 3aHUMAET
BakHoe MecTo. OHa oOecreunBaer (QopMUpOBaHUE y OOyHArOIIUXCS
NPEICTaBICHUN O HAyYHOW KapTUHE MHpa, paclupseT U 0000I1Iaer
3HAHUS O KUBOU TPHUPOAE, €€ OTINYUTEIbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3allid W DBOJIIOIUHU, CO3MaET YCIOBUS MJIsA: TMO3HAHUS 3aKOHOB
XKUBOW mpuponabl, (opMupoBaHus GYHKIUOHATBHOW T'PAaMOTHOCTH,
HaBBIKOB 370POBOTO M 0€30MacHOr0 00pa3a >KM3HU, IKOJOTHYECKOTO
MBIIICHUS, IIEHHOCTHOTO OTHOIICHHUS K KUBOM MPUPOJIC U YEIOBEKY.

bonpmoe 3HaueHwe OWONOTUS WMEET TakXKe [JIl PEIICHUS
BOCITUTATENILHBIX U Pa3BUBAIOIIMX 33J1a4 CPeAHEro o0IIero oopa3oBaHus,



counanu3auuu obyudaromuxcs. M3ydenue Ouonoruu oOecredynBaeT
yCIIOBUS AJi1 (GOPMUPOBAHMS MHTEJUIEKTYaIbHBIX, KOMMYHUKAITMOHHBIX U
UH(OPMAITMOHHBIX HABBIKOB, ACTETHUECKOW KYJBTYpPbl, CIIOCOOCTBYET
UHTErpalid OHOJIOTUYECKUX 3HAHUM C MPEACTaBICHUSMU U3 JIPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (PU3UKUA, XUMHUU U Teorpadumu.
Ha3BaHHblE TMOJNOXEHUS O MpeJHa3HAYCHHH Yy4eOHOTro IpeaMera
«buonorusy cocTaBUIM OCHOBY ISl ONIPENIeNICHUs TIOJIX0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUS, IPEACTABICHHOTO B IPOrPAMME T10
OMOJIOTHUH.

Ot6op comepkanus ydebHOro npeamera «buomorus» Ha 6a3o0BoM
YpOBHE OCYHIECTBJIEH C TMO3ULUN KyJIbTYpPOCOOOPAa3HOrO MOAXO0MAa, B
COOTBETCTBUHM C KOTOPHIM OOydaromuecss AOHKHBI OCBOMTH 3HAaHUS U
yMEHUS, 3Ha4YUMble Uil (QopMupoBaHUS ~ OOIIEH  KYJbTYpHI,
ONpENENSIOIME aJeKBAaTHOE IIOBEJICHUE YEJIOBEKa B OKPYKAIOIIEH
MPUPOJHONU Cpelie, BOCTPEOOBaHHbIE B TOBCEIHEBHON KU3HU U
MpakTU4YecKon aesrenbHocTh. Oco0oe MEeCcTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT DJJIEMEHTHl COJEP>KAHMSI, KOTOpPBIE CIIy>)KaT OCHOBOM JUIS
(opMuUpOBaHUs NPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHE MUpPA U LICHHOCTHBIX OPUEHTALMIX JTUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3aluu OMOJIOTUYECKOr0 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJIepKaHus y4eOHOTo MaTepralia B IporpaMme
10 OMOJIOTUN OCYUIECTBIIEHO C YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHUN
00 OTIMYUTETBHBIX OCOOEHHOCTSX KHBOW MPHUPOABI, O €€ YPOBHEBOMU
OpraHu3alMK U S3BOTIOLUHU. B COOTBETCTBUU € 3TUM B CTPYKTYpE YUEOHOTO
npeameTa «buonorus» BeIIENEHBI CAEAYIOIINE COACPKATENbHbIC TUHUU:
«buoisiorug kak Hayka. Meroapl HaydyHOro mno3HaHus», «Kilerka Kak
Oouonoruueckasi cuctemay, «OpraHu3M Kak OHOJIOTUYECKas CHUCTEMay,
«CucreMa 1 MHOT000Opa3ue OPraHUuYecKOro Mupa», « IBOJIOLUS >KHUBOU
MPUPOIBDY, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTIY.

[ens wu3ydeHuss ydyebHoro mpeamera «buosorus» Ha 06a3oBoM
YpOBHE — OBJIQJIeHHE OOYy4YaloUMMHUCS 3HAaHUSMU O CTPYKTYpHO-
(GYHKIIMOHATBHOM OpTaHU3AIMKM JKUBBIX CHCTEM pa3HOTO paHra u
OpuOOpeTeHNEe YMEHUN MCIOJIb30BaTh A3TH 3HAHUS [UJIi TPaMOTHBIX
JNEUCTBUA B OTHONIEHUHM OOBEKTOB JKUBOW NPUPOABI M pEHICHUs
Pa3UYHBIX  JKU3HEHHBIX  MpoOJeM M BOCHUTAHWUE  JUYHOCTHU
[PAaBOCJIABHOI0 XpUCTHaHWHA — BepHOro 4dana Pycckou IIpaBociaBHoU
LlepkBH uepe3 NpeaMETh €CTECTBEHHO-HAYYHOI'O [IUKJIA.



JlocTmkenne 1enu u3ydeHusi yaeOHoro mpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

dopMupoBaHrUe y OOYYalOIIMXCS HPABCTBEHHO - PEIUTHO3HOIO
MO3HAHUS OKPY>KAIOIIETO MUPA;

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl 3HAHHM O OHOJIOTHYECKUX
TEOpHSIX, YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBuiax,
CITyaIIuX OCHOBOM Jiisi (GOPMUPOBAHMS MIPEACTABICHUM O €CTECTBEHHO-
HAy4YHOM KapTHMHE MHpa, O METOJaX HAy4YHOrO TIO3HAHUS, CTPOCHHH,
MHOTO0O0pa3u MU OCOOCHHOCTSAX JKMBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHW3aINH, BBIIAIOIMINUXCS OTKPHITHIX ¥ COBPEMEHHBIX MCCIIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBaHue y oOyyJaronmxcs MO3HABATEIIbHBIX,
WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAM3a
JAHHBIX O IYTSAX Pa3BUTHS B OWOJOTHW HAYYHBIX B3IJISAIOB, WICH H
MOIXO/I0B K M3YYCHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AIlNH;

CTaHOBJICHHE y 00ydarommxcs 001e KyiabTyphl, QyHKIHOHATBHOM
IPaMOTHOCTH, pPa3BUTHE YMEHHH OOBACHITH W OLICHUBATh SIBICHUS
OKPYXAIOIIEr0o MUpa >KUBOU MPHUPOABl HA OCHOBAHWU 3HAHUU U OIIBITA,
MOJTYYCHHBIX TIPH U3yYCHUH OHOJIOTHH;

dopMupoBaHre Yy OOYyYalOmUXCS yMEHUH  HJUTFOCTPHPOBATH
3HaUYCHHE OWOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JI€ITEIbHOCTH
YeJIOBeKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM W
arpoOHMOTEXHOJIOTHH;

BOCITUTaHNE YOSKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YCIIOBEKOM
KUBOW TIPUPOBI, HEOOXOAMMOCTH OEpEeXHOTO OTHOIICHUS K HEH,
COONIONIEHNs JTHUYECKMX HOPM TMpPU TMPOBEACHUU OUOJOTHYECKUX
HCCJICIOBAHUN;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKMX 3HAHWK IS TIOBBIMICHUS
YPOBHSI DKOJIOTMYECKOW KYJIBTYpHI, ISl (OPMHPOBAHUS HAYIHOTO
MHUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B MOBCEIHEBHOMU
KU3HU TSI OTICHKU TIOCIICJICTBUN CBOEH JIEATETHHOCTHU 1O OTHOIICHUIO K
OKpYyXXaroliel cpene, COOCTBEHHOMY 3J0POBbIO, OOOCHOBaHHE U
cobroaeHne Mep poduIaKTUKH 3a00JICBaHUH.

B cucteme cpennero oOrmero oopazoanus «bruonorusy, nzydaemast
Ha 0a30BOM YypOBHE, SIBIIACTCS O0S3aTEbHBIM yUE€OHBIM TIPEIMETOM,
BXOJAIIMM B COCTaB TNpenMeTHod oOnactu «EcTecTBeHHO-HayuYHbIE
IPEIMETBD).



Jlnst u3yuenuss Ouonoruu Ha 0a30BOM YPOBHE CpEIHEro 0O0IIero
oOpaszoBanus oTBoaUTCsA 68 wacoB: B 10 kimacce — 68 wacoB (2 yaca B
Henaeno), B 11 kimacce — 68 yacos (2 yaca B HEJEIIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsA3b OuosorMM ¢ OOLIECTBEHHBIMH,
TeXHUYECKUMU H JPYTMMH €CTECTBEHHBIMM HayKamu, (uiocodueil,
ATUKOM, ACTETUKOW U mpaBoM. Ponp Ouonornn B (HOpMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTWHbI Mupa. Cucrema OMOJIOTUYECKUX HayK.
Pemenne mnpoTuBopeuus «HayKa-pelIurus» Ha MpUMEpPE YUYCHBIX-
xpuctual - Y. lapsun, I'. Menaens, 1. I1. [1aBnos.

MeToapl O3HAHUS >KMBOW TPHUPOJBI (HAOIOIEHUE, IKCIICPUMEHT,

OITHCaHHeE, HU3MEpCHHUE, Kiaccuukanys, MOJICIIUPOBAHUE,
CTaTUCTHYECKass 00paboTKa JaHHBIX).
JemoHcTpanuu:

[Toptpetsr: Y. Japun, I'. Menaens, H. K. Konbsnos, /[x. Yorcon u
@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «lcnonbp3oBaHue pa3iMUHbIX METOOB
MIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U MX OPraHU3aLUs.

JXKuBble cucteMbl (OMOCHCTEMBI) KaK MPEaMET U3y4eHHs] OUOIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OuMocuCTeEM U UX pazHOOOpasue. YPOBHU OpraHU3aluu
OMoCcUCTEM: MOJEKYJSPHBIN, KJICTOYHBIM, TKaHEBbIA, OpraHU3MEHHBINH,
MOMYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN (6moTeOnEeHOTUYECKHI),
ouocdepHbIit.

JlemoHcTpanuu:

Tabmuubl M cxembl: «OCHOBHBIE MNPU3HAKU KUZHW», «YPOBHU
OpraHu3aluU KUBOU TPUPOABDY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKMM  COCTaB  KIETKH.  XUMHUYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHThI. Bosia 1 MUHepanbHble BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lomanepkanue
OCMOTHYECKOTO Oananca.



benku. CoctaB u crpoeHue 0eaKoB. AMUHOKUCIOTHI — MOHOMEPHI
6enkoB. HezaMeHnMbIE U 3aMEHUMbBIC AMUHOKHCIIOTBI. AMHHOKHCIIOTHBIH
cocTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJEKYJbl (TEepBUYHAS,
BTOpUYHAsA, TPETHUYHAas U YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE
cBolicTBa OeKoB. bronorndeckue GyHKIIMNA OCITKOB.

depmeHThl — Ononornyeckne katanmmu3aTtopbl. CTpoeHne pepMmenTa:
aKTUBHBIA  TEHTp, cyOcTpatHas crnenuduyHocth. KodepmeHTsl.
Butamunbl. OTianursi epMEHTOB OT HEOPTaHUYECKUX KaTaIUu3aTOPOB.

VYrieBoabl: MOHOcCaxapuibl (IJIIOKO3a, prudo3a U Je30KCHpru003a),
nucaxapuibl (caxaposa, JIAaKT03a) U Mojaucaxapuabl (Kpaxmal, TJIMKOTEH,
1esutoo03a). buonornueckne GyHKIUU YTII€BOIOB.

JIunu et TPUTJIULIEPUIBI, dbochonunusl, CTEPOUIBI.
[IMunpodunsHO-rUApOdOOHBIE  CcBoOiicTBAa. buonornueckue  QyHKIIUU
nunuoB. CpaBHEHUE YIJIEBOJOB, OCIKOB W JIMIUAOB KaK MCTOYHUKOB
SHEPIUH.

Hyxnennoseie kucnorsl: [JHK u PHK. Hykneornasr — MoHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u pynkiuu JJHK. Ctpoenue u GpyHkimm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIIUN.

[uronoruss — Hayka o kieTtke. KiietouHas Teopus — mnpumep
B3aUMOJICCTBUS HJaed Hu (AKTOB B HAy4YHOM TNo3HaHuU. Teopuu
MPOUCXOKICHUS KU3HA. METOIbl U3YUEHUS KIETKH.

Krnerka kak menoctHas >kuBas cuctema. OOIme npu3HaKku KJIETOK:
3aMKHyTasi HapykHas MemOpana, mousiekynsl JIHK kak reHermdeckuit
anmnapar, CUCTeMa CHUHTe3a Oerka.

Tumbl  KJIETOK:  JyKapuoOTHYeCKass U IPOKaAPUOTHYECKas.
Oco0EHHOCTH CTPOCHHS MPOKAPUOTUYECKON KiIeTku. Kierounasi cteHka
Oaktepuil. CtpoeHHe >yKapUOTHYECKOW KIeTKH. OCHOBHBIC OTIMYHS
PACTUTENBHOU, KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHasi CTEHKa,
MIMKOKAIMKC, uX QyHKuuu. [1na3zmatuyeckas MemOpaHa, €€ CBOMCTBA U
¢ynakiuu. [{utomnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOUIBI
kierku: OIIC, ammapat ['onapmxku, mau3ocombl. [lolyaBTOHOMHBIE
OpraHouJbl  KJIETKU: MHUTOXOHApHUM, Tactunabl. [IpoucxoxxaeHue
MUTOXOHApUMA M muiactua. Buael mmactuna. HememOpaHHbie opraHOUAbI
KJIETKH: PUOOCOMBI, KJICTOUHBIN IEHTp, IEHTPUOIN, PECHUYKH, KT'YTUKH.
@yHKIUKA OPraHOUJIOB KJIETKU. Brirrouenus.

Anpo — perynsTopHblil HeHTp KieTku. CTpoeHue sipa: siaepHas
000J104Ka, KapuoIuIa3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.



TpaHCIIOPT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlneiigeH, P.
Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHYECKUX 3JIEMEHTOB B HEXKHUBOU
npupoze», «PacrpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOW TPUPOIEH.

Tabmuupr u cxembl: «llepuoguyeckas TabnuIa XUMHYECKUX
aneMeHToB», «CTpoeHHe MOJEKyJbl BOAb», «buocuHTes Oenkay,
«CTtpoeHnue Moisekyibl Oenka», «Ctpoenue pepmenrta», «HykinenHoBble
kuciotel.  JHK», «Ctpoenne wmonekynsl AT®», «Crpoenue
AYKapUOTUYECKON KIIETKN», «CTpoeHue KUBOTHOU KIETKW», «CTpoeHue
pacTUTENBbHOW KIETKM», «CTpPOEHHE IPOKAPUOTUYECKOM KIIETKWY,
«CTpoeHue A1pa KIETKN», « YTIIEBOABD, «JIumuas.

OOGopynoBaHHe: CBETOBOM  MHMKPOCKOI, OOOpyJOBaHUE IS
[IPOBEICHUS HaAOJIIOICHU, U3MEPEHNN, JKCIIEPUMEHTOB,
MUKPOITpENnapaThl pACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3ydeHwe KaTaaIUTHUYECKOM
AKTUBHOCTU (PEpMEHTOB (Ha MpUMEpPE aMuiIa3bl WIIA KaTalla3bl)y.

Jlaboparopnas padota No 2. «M3yueHne cTpoeHus KIETOK pacTeHUH,
’KUBOTHBIX U OaKTEepHil 107 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax
U UX OIIUCAHUE.

Tema 4. /Ku3HeesATeJJbHOCTb KJIETKH.

OOmeH BewiecTB, WM MeTa0oIU3M. ACCUMWISIMS (TJIaCTUYECKHUMA
OOMEH) M AUCCUMWISLUS (SHEPreTUYecKHii OOMEH) — JBE CTOPOHBI
€MHOTO Tpoliecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUs! BELIECTB U
SHEPruM B MOHUMAHUU META00IU3MA.

Tunbl oOMeHa BemecTB: aBTOTPO(MHBIA M TeTepoTpodHbIA. Poib
(epMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBass U TeMHOBasg (a3bl GoTocuHTe3a. Peakuuu
doTocunTe3a. Db PeKkTUBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS
KU3HU Ha 3emuie. Bnusinue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI
NOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3.  XEeMOCUHTE3HWpyloume  OakTepuu.  3HAYCHUE
XEMOCHHTE3a JJI )KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KIeTKe. PaciiernieHue BeIecTs,
BBIJICJICHHE W  aKKyMYyJUMPOBaHUE DHHEPrUM B  KIETKE.  JTarbl
sHEpreTuyeckoro obmena. [nukonus. bBpoxkeHne ©  e€ro  BHIBL



Kucnoponnoe okucneHue, uiaum KIEeTOYHOE aAbixaHue. OKUCIUTEIbHOE
dochopunuposanue. I HEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

Peakuuu maTpuuHoro cunresa. I'eHerudeckas nandopmanus u JJHK.
Peanuzanus renernueckoit nHGOpMaIuK B KiIeTKe. ['eHeTHYeCKuil Koa U
ero ceorcrBa. Tpanckpunuusa — Marpuunbiid cunTe3 PHK. Tpancisus —
O6unocunTe3 Oenka. Jranbl Tpancasun. KoaupoBanue aMuHOKUCIOT. Pob
pubocom B OmocuHTe3€e OerKa.

Heknerounsie (opmbl KuU3HHM — BUPYCHl. MCTOpUS OTKPBHITHS
BupycoB (. U. BanoBckuii). OcoOEHHOCTU CTPOEHUS U >KU3HEHHOTO
nukia BupycoB. bakrepuodaru. bonesHum pacteHuil, XKUBOTHBIX U
YeJIOBEKA, BBI3BIBAEMBIC BHUpycaMu. Bupyc mMmyHOAehUIINTAa YETOBEKa
(BUY) — Bozoymautens CIIMJla. OGpaTHasi TpaHCKpUIILIUS, peBEpTa3a U
uHTerpasa. [Ipodunaktruka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUH.

JleMoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /I. . Usanosckuit, K. A. Tumups3es.

Tabmumel w  cxeMbl: «Tumbl  1mmwmTaHms», «MeTtabomu3my,
«MutoxoHapus», «OHEepreTUYeCcKuit oOMen, «XJ10pOoIIacT,
«Dotocuntes», «Ctpoenune IHK», «Crtpoenne u ¢GyHKIHMOHUPOBAHHE
reHa», «Cunrte3 Oenka», «['eHernueckuit  kom», «Bupych»,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukn Bupyca CIIN/a,
O6akrepuodaray», «Pemmukarus JJTHK.

O6GopynoBanue: Moaenu-anmukanuu — «Yasoenne JIHK wm
TpaHCcKpunius», «buocuntes Oenka», «CTpoeHHE KIETKH», MOJETh
crpykrypsl JJHK.

Tema S. PasMHOKeHMe M HMHIMBHAYAJIbHOEC Ppa3BUTHE
OpPraHu3MoOB.

Kierounbiii 1Mk, WM KWU3HCHHBIM UK KiIeTkd. MHTepdaza u
muto3. Iporeccel, nporekaromue B uHTepdase. Pernukanus — peakuus
MarpuuHoro cunre3a JIHK. Ctpoennie xpomocoM. XpoMOCOMHBIN HabOp
— KapuoTun. JIMniouaHBIM W TamIOWOHBIM XPOMOCOMHBIE HaOOpBHI.

Xpomatusl. [Hutonornueckue OCHOBBI Pa3MHOXKEHUS u
WHIUBUIYAJIBHOTO PAa3BUTUSL OPTAHU3MOB.
Henenne knerkm — wMuTo3. Craaum wmurtosa. IIporeccsl,

MPOUCXOJAIIME HAa Pa3HbIX CTaAUSX MHUTO3a. BHOJIOTHYECKUN CMBICTT
MHUTO3A.

[Iporpammupyemasi rubenb KJICTKH — anonTo3. PakoBas kieTka Kak
KJIETKa, OTKa3aBIIasCs KEPTBOBATH pajy Ojiara opraHu3Ma.



@dopMBI pa3MHOXKEHHS OPTaHU3MOB: OECTOJioe U TOJ0BOE. BuIbl
0ecroyioro pa3MHOXKCHUS: JIeJICHWE HaJIBOE, ITOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, CIHOpOOOpa30BaHME, BEreTaTUBHOE pPa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUEHUE JIJISI CEJIEKLINH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. Ilporecchl, TPOUCXOAIINE HA CTaAUSIX
Mmeiio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HaUYE€HHUE MEN03a.

["ameTorenes — nporecc 00pa3zoBaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKH M sSindyHUKU. OOpa3oBaHUE W Pa3BUTHUE
MOJIOBBIX KJIETOK — rameT (CrepMaTo30u, SIMIEKIETKA) — ClIepMaTOreHe3
u oBorene3. OCOOEHHOCTH CTPOCHHMs SIUIEKIETOK W CIEPMAaTO30M/IO0B.
OmnonotBopenue. [lapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOPHUOHATBHOE PA3BUTHE
(amOpuorenes). Jrtanbl 3MOPUOHAIIBHOIO PA3BUTHUA Y TO3BOHOYHBIX
YKUBOTHBIX: IpOoOJIEHUE, racTpyisauus, opranorenes. [loctaMOproHansHoe
pazBuTHe. THUIBI MOCTAMOPHOHATIBLHOTO PAa3BUTHUS: MPSMOE, HEMPSMOe
(inumHO4YHOE). BnMsiHME cpeapl HA pPa3BUTHE OPraHU3MOB, (HAKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHnit. OHTOreHE3 IBETKOBOI'O PACTEHUSA:
CTPOCHHUE CEMEHH, CTAJIUH PA3BUTHUSL.

JlemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMBI  Pa3MHOXKEHHUS OPTraHU3MOBY,
«JIBOMHOE OIUIOIOTBOPEHUE Y ILIBETKOBBIX paCTeHUI», «BereratuBHOE
pa3MHOXEHUE pacTeHui», «Jlenenue kierku Oakrepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHHe XpoMOCOMBI», «KIETOYHBIM LUK,
«Permmukamua  JHK», «Mwuto3», «Meno3», «llpsmoe u HenpsMoe
pa3BuUTHE», «['aMeToreHe3 y MICKOIUTAIOMINX U YelIOBeKa», «OCHOBHBIE
CTaJIMM OHTOTECHE3a.

OGopynoBaHue: MUKPOCKOI, MHUKpompenapaTbl «CrepmMaTo30U/ bl
MJICKOTIIUTAIOLIETOY, «SHleKieTka Miuekonuraroueroy», «Kapuokunes B
KJIETKax KOpellKa JyKa», MarHuTHas MOJeb-aniuiukanus «Jlemenue
kietkn», monenb JJHK, moaens metada3znoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 3. «HaOmromeHme MmTO3a B KIIETKax
KOHUYMKA KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHasi pabota Ne 4. «M3yueHue CTpOEHUs MOJOBBIX KIETOK
Ha TOTOBBIX MUKpPOIIPENnaparaxj».



Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenver n 3amaum renetuku. VMcropus pa3BuTus reHeTuku. Pomib
[IUTOJIOTUH U SMOPHOJIOTUH B CTAHOBJICHUH I'eHeTUKH. Bkiaa poccuiickux
U 3apyOeKHBIX YYEHBIX B PA3BUTHE TEHETUKU. MeTOAbl TE€HETUKH
(TUOPUIOTOTUYCCKUN, ITATOTEHETUICCKUN, MOJIEKYIIIPHO-TEHETUICCKU ).
OcHOBHBIE  T€HETUYECKUE TMOHATUSA. ['eHeTHMYecKass CHUMBOJIMKA,
UCIIOJIb3YEMas B CXEMAX CKpPEIINBAHUN.

3aKOHOMEPHOCTH HACJIEAOBAaHUS NPHU3HAKOB, YCTAHOBJIEHHBIE [
Mennenem. I'. Menaenb, kak mo3HawOmWKK TBOpEeHWE, XPUCTUAHUH.
MonornbpuIHOe CKpeIrBaHue. 3aKOH eIUHO00pa3us THOPUIOB TIEPBOTO
nokosnenus. [IpaBuno noMuHUPOBaHMS. 3aKOH PaCUIEIUICHHS PU3HAKOB.
I'unioresa yucrotsl ramet. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JNuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBHCHUMOTO HACJIEeI0BaHUS
npu3HaKkoB. [[uToreHeTnyeckre OCHOBBI JUTHMOPUIHOTO CKpEIIUBAHUS.
AHanmsupyroniee ckpemuBaHue. Vcnosib30BaHHWE  aHAIM3UPYIOLIETO
CKpEUIMBaHUSA JIs ONIPEAEIICHHUS] TEHOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue MpuszHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacCJEJOBAaHUIO T'€HOB. HapylieHue cueruieHuss reHOB B
pe3yapTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mosa. XpoOMOCOMHOE OIIPEAENIEHNE M0J1a. AyTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U IeTepOraMeTHbIE OPraHU3MBbI.
Hacnenosanue nmpusHaKkoB, CLENJIEHHBIX C MTOJIOM.

N3menunBoCTh. Buabl HW3MEHYMBOCTH: HEHACJIEACTBEHHAS U
HacJeACTBEHHasA. Ponb cpenpl B HEHACHEACTBEHHOW W3MEHYMBOCTH.
XapakTepuctuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuannoHHBIHM
pAl W BapualuMoOHHas KpuBasi. Hopma peakuum  MpuU3HAKA.
KonnyecTBeHHbIE M KAYE€CTBEHHBIE MPU3HAKK M MX HOPMA PEAKIIMH.
CgoiicTBa MOIU(PUKAITMOHHON N3MEHUUBOCTH.

Hacnencreennas, WJIN TEHOTUITNYECKas, W3MEHUYHUBOCTb.
KomOunaTuBHaAs M3MEHUHMBOCTh. Mel03 M IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHOW  M3MEHYMBOCTH.  MyTalMoHHass  M3MEHYUBOCTD.

Knaccudukanus myTtamuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
NpUYMHB MyTanuii. MyrtareHHble (aKTOpbl. 3aKOH TOMOJOTHUYECKUX
psiaoB B HaclieacTBeHHOM m3meHunBocTd H. M. BauiioBa. XKepTBeHHoe
cinykenne BaBunoBa OreuecTBy.

BHesinepHast HacIeICTBEHHOCTh U U3MEHUYMBOCTb.



I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOBI
TC€HETUKHU YEeJI0BEKA: reHeaJIOTMYECKUH, OJIM3HEIIOBBIH,
IIUTOTCHETUYECKUM, OMOXUMHUYECKHM, MOJICKYJSIPHO-TCHETHYCCKUM.
CoBpeMeHHOE onpeieICHUE TEHOTUIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIUPOBAHWE, B TOM 4yucie ¢ nomompro [I[P-ananusa.
HacnencrBennnie 3a001eBaHUs dYeloOBEKa: IT'eHHBIE 00JIe3HU, OOJE3HH C
HACJICJICTBEHHOM TMPEApacloioKEeHHOCTbI0, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckne ¢ TeHepaTuBHbie MyTanuu. (CTBOJOBBIC  KJIETKH.
[TpuHIMIBI 3I0pOBOrO 00pa3a >KU3HU, JUATHOCTUKH, MPOMHUIAKTUKH U

JICUCHUS T'€HETHYECKHUX 0oJIe3HE. Meanko-reHeTH4eCKOe

KOHCYJIbTUPOBAHHUE. 3HaueHUE MEIUIITHCKOH T€HETUKHU B

pEeAOTBPAIICHUH U JICUCHUU TeHETHISCKHUX 3a00JIeBaHUI YeIOBEKa.
JdemoHcTpanuu:

IToptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepukos,
H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubr u  cxembl: «MOHOTMOPHIIHOE CKpEUIMBAaHUE U  €ro
OUTOTCHETUYECKAass  OCHOBa»,  «3aKOH  paclleIUIEHus H  €ro
[UTOI€HETUYECKash OCHOBa», «3aKOH YHCTOTBHI ramer», «JurubpuaHoe
CKpELIMBaHUEY, «luronornyeckue OCHOBBI IUTHOPUIHOTO
CKpemuBaHusa», «Meio3», «B3auMonencTBue aUICNIbHBIX TE€HOBY,
«I'eHeTnyeckne KapThl paCTEHHM, )KMBOTHBIX M YEJIOBEKa», «l'eHeTuka
noJila», «3aKOHOMEPHOCTH HAacCJIEI0BAHUs, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl 4YenoBeka M JKUBOTHBIX», «Bumpl u3MeHUYMBOCTHY,
«MoaudukanmonHas U3BMEHUUBOCTHY, «HacnenoBanue pesyc-dakropar,
«I"eHeruka rpymnmn KpoBu», « MyTallmoOHHAsI K3MEHYUBOCTH.

O6opynoBaHue: MO/JIeNTU-anIIuKaI N «MoHorubpuaHOE
ckpemuBanue»,  «Hemonnoe — nomuHHpoBaHue»,  «JlurubpugHOe
ckpeuiuBanuey, «llepekpéct XxpoMocom», MUKPOCKOIT U MHUKpOIIpenapar
«po3odpuna» (Hopma, MyTtanuu (OpMbI KpbUIBEB M OKpPAcKh Teja),
repOapuii «['opox moceBHOIN».

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnass pabora Ne 5. «/3ydeHume  pe3ynbTaTOB
MOHOTMOPUJIHOTO W JAUTMOPUIHOTO CKpELIUMBAaHUS Y JApo30(QuiIbl Ha
rOTOBBIX MHUKpOIIpenaparaxy.

Jlabopatopnass pabora Ne 6. «/3ydenne wmomauQUKaMOHHON
U3MEHYHMBOCTH, IOCTPOCHHE BApHALMOHHOIO psAa W BapUALMOHHOM
KPUBOW.



JIaGoparopnas pabota Ne 7. «AHanu3 myTanuil y Apo3opuisl Ha
TOTOBBIX MHUKpOIIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHHE U aHAIIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuysi Kak Hayka M TMPONECC. 3apOXKACHUE CEIEKIHH U
noMmectukanus. Yuenne H. M. BaBuioBa o meHTpax mpoOMCXOXKICHUS U
MHOTO00pa3usi KyJIbTYpHBIX pacTeHuid. LIeHTpsl MpPOUCXOXKIECHUS
JOMAIIHUX KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpeMeHHbIE METOAbI CeNeKIMU. MacCoBbIi U UHIAUBUIYATbHBIM
OTOOpHI B CEJNEKIMH pacTeHud U KUBOTHBIX. OIlIEHKa O3KCTepbepa.
bu3KopoaCTBEHHOE CKpelMBaHUE — UHOpuAMHr. Ywucras JIUHUSL.
CkpeuuBaHue 4YHUCTBIX JMHHUHA. l'erepo3uc, uaum ruOpuiHas cuia.
HeponctsenHoe ckpemuBanue — ayropuauHr. OTaanéHHas ruopuan3anus
n e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJYyYEHHUE IOJIUIUIOHU]IOB.
JlocTHKEHUS CeNEKIMHU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

broTexHOJIOTHs Kak OTpacib MPOM3BOJACTBA. I'€HHAs WHKEHEPHS.
Oransl co3ganus pekomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHH3MOB.
Knerounas wnxkenepus. Kietounele KynbTypbl. MHKPOKIOHAIBHOE
pasMHOXKEHME  pacTeHHi. KioHuUpoBaHME  BBICOKONPOTYKTHBHBIX
CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M 3THYECKUE

npobnembl. MO — reHernyecku MOAUQPHUIIMPOBAHHBIC OPTaHU3MBI.
Haydnoe TBopuecTBO 4enoBeka Ha ciryk0e bora u mupa.
JleMoHCTpauuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. [I. Kapneuenko, M.
@. I1BaHoOB.

Tabmuubr u  cxembl: Kapta «lleHTphl TNPOUCXOXKACHHUS W
MHOTroo0Opa3usi  KyJbTypHbIX  pacteHui», «llopombl  gomamHux
KUBOTHBIX», «CopTa  KyJbTYpHBIX  pacTeHun», «OtnanéHHas
rubpuanzanusy, «Pabotel akagemuka M. @. MiBanoBay, «Ilonumnouaus,
«OO0BEKTHl OMOTEXHOIOTUN», «KIileTouHbIe KyIbTYpbl U KIOHUPOBAHUE,
«KoHCcTpynpoBaHue 1 NepeHoc reHOB, XpPOMOCOMY.

O6opynoBanue: MyJSDKA TUIOJOB M KOPHEIUIONOB JAUKUX (opM U
KyJbTYPHBIX COpPTOB pacTeHui, repbapuii «CenbCKOX03SIICTBEHHBIE
pacTeHus».

JlaGopaTopHble 1 NpaKkTUYeCKHEe padoThI:

Okckypeust «OCHOBHBIE METOBI U JOCTHKEHHUS CEJIEKIIMY PaCTEHHM
U OKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIHUIO, IUIEMEHHYI0 (depMmy,



COPTOMCTIBITATENbHBIA YYaCTOK, B TEIJIMYHOE XO3SHUCTBO, JIAOOPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[Ipennoceuiku BO3HUKHOBEHUS 3BOJIFOLIMOHHOM TEOPUMU.
DBOJIONIMOHHAS TEOPHS U €€ MECTO B OMOJI0THH. BiustHUE SBOTIOIIMOHHOM
TEOpUU Ha Pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenbcTBa HBOJTIOIUH. [TaneoHTonornyeckue:
MOCJIEIOBATEIbHOCTh ~ MOSABJICHHUS BUAOB B  NAJIEOHTOJIOIMYECKOM
neTonucH, nepexoaHsle ¢Gopmbl. buoreorpaduueckue: cxXxoacTBo u
paziuuue gayH v GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA M PA3IM4YUsl SMOPUOHOB Pa3HbIX
BUJIOB IIO3BOHOYHBIX. CpaBHUTEIBbHO-AHATOMHUYECKHE: TOMOJIOTMYHBIE,
aHAJIOTMYHbIC, PYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHU3MOB HACIJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomonnoHHas Teopus Y. lapBuna. [Ipeanocsliku BOSHUKHOBEHUS
napBUHHM3Ma. [IBIKylmque Cuiabl 3BOJIONMHA  BUAOB 1o JlapBuHY
(M30BITOYHOE ~ Pa3MHOXKEHUE  TNPU  OrPAHUYECHHOCTH  PECYPCOB,
HeompenenéHHass  M3MEHYMBOCTh, OoOppba 3a  CyIIECTBOBAaHUE,
€CTeCTBEHHBIN 0TOOp). Teopus 3BONIIOIMK KaK crioco0d XpuctuanuHa Y.
JapBuHa nosHars bora yepes TBopeHue.

Cunrernueckas Tteopuss sBomounn (CT3) um e€ ocHOBHBIE
MOJIOKEHUSL.

MukposBomonus. [lonynsuus kak equHUIA BUA U SBOJIOLIMH.

JBvkymue cuibl (akTopbl) SBOJIONMUA BHAOB B MPUPOJIE.
MyTtanoHHbIi  Tporecc M KOMOWHATHBHAasT  M3MEHYUBOCTD.
[TonynsauroHHBIE BOJIHBI U JIpeiid reHoB. M30msauus u MUrparus.

EcTecTBeHHBII 0TOOp — HanpaBIAIOMIMKA GakTop 3BOTIOUUN. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pPe3yJbTaT 3BOJIOLHUU.
[Ipumepst  mpucmocobsieHnii 'y  opranu3MoB.  Apomopdos3bsl
UAN0AIaN Tl UK.

Bun u BugooOpazoBanue. Kputepun Buma. OcHOBHbIE (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.



MakposBosronus. ®opmbl DBOJIIOLUH: bunernyeckas,
IUBEPreHTHAsl,  KOHBEPreHTHas, MapajuienbHas.  HeoOpaTuMocTh
ABOJIIOLINH.

[Tpoucxoxnenune OT HECIEIMATN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anys. ATanTuBHAs paIdalus.

JIMYHOCTH BEPYIOIIUX YUEHBIX-IBOIIOLMOHUCTOB.

JdeMoHcTpanuu:

[Toptpets: K. Jlunnen, XK. b. Jlamapk, Y. [apsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOrO0 MUpa Ha 3eMIey,
«3apoJIpIli MMO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepuxcy, «DopMsl
00pbOBI 3a cyliecTBOBaHUE», «EcTrecTBeHHBIN 0TOOpP», «MHOroobpasue
COpPTOB pacTeHuil», «MHoroodpasue nopoa KUBOTHBIX», «Ilomymsanumy,
«MyTanuoHHass M3MEHUYMBOCTBHY», «Apomophossl», «Manoagantanum»,
«OO0mas nerenepanus», «JBrxyume cuibl 3Bomonun», «Kapra-cxema
Mapuipyta nyrtemectBus Y. JlapsuHa», «bopnba 3a CyIlleCTBOBAHHEY,
«IIpucnocobseHHOCTh OpraHU3MOBY, «I'eorpaduueckoe
BU000pazoBaHue, « IKOJIOrHUECKOEe BUI000pa30BaHUE.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU
OKpacku, Ha0Op IUIOJOB U ceMsiH, KoJulekuus «lIpuMepsl 3amUTHBIX
IOPUCIIOCOOJIEHUH Yy JKUBOTHBIX», MOJAENb «OCHOBHBIE HaIlpaBICHUS
ABOJIIOLIMMY», O0BEMHAst Mojenb «CTpoeHue TOJOBHOIO — MO3ra
NIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOuieKus «opmMbl COXPaAaHHOCTH
MCKOIIaeMbIX JKUBOTHBIX U PacTeHUi», Mojenb anmnkauus «llepekpéct
XpOMOCOM», BiaXHble Ipenapartbl «Pa3zBurne Hacekomoro», «Pa3putue
JATYHIKWY, MHUKpornpenapaT «Jpo3odunay (Hopma, myrauuu (Hopmbl
KpPBUIbEB M OKPACKH Tela).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass pa6ora Ne 1. «CpaBHeHue BHJOB IO
MOP(}OIOrHYECKOMY KPUTEPUIOM.

JlaGoparopHass pabora Ne 2. «OmnmcaHue IPUCIIOCOOICHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4YHbIE TPEICTABICHUS O 3apOXKIACHUU KU3HH. HayuHble
TUIOTE3bl BOBHUKHOBEHUS JKU3HM Ha 3emuie: abUOTreHe3 U MaHCIEePMUSL.
XuMmudeckas 3BOJIOLMsA. AOMOTEHHBIN CUHTE3 OPTraHUYECKUX BEILECTB U3
HEOPTraHWYECKUX. OKCHEPUMEHTAIbHOE MOATBEPKIECHUE XUMHUYECKOM



sBoJiroIMy. HadanpHble JTarel OMOJIOTMYECKOH DBOJMIONMH. | Mmoresa
PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE
npoTOoKIETKHU. [IepBbie KiIeTKN 1 uX 3BOIOLNS. POPMUPOBAHUE OCHOBHBIX
TPy >KUBBIX OpraHu3MoB. KHura bBpITHS Kak mepBOE ONUCAHHE
ABOJIIOLIUH.

Pa3utne xu3Hu Ha 3emie mo spaM U nepuoaam. Karapxeid.
Apxeiickas U npotepo3oiickas 3pel. Ilanmeo3oiickas spa U €€ mepruObL:
KEeMOPHUICKHH, OPAOBUKCKHH, CUITYPUMCKUU, JIEBOHCKH,
KaMEHHOYTOJIbHBIM, TIEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kanno3zorickas 3pa u €€ nepuoapl: NMAJICOr€HOBBIM, HEOIC€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIMMaTa U T€OJIOTHYECKUX MporeccoB. OCHOBHBIE
ATallbl ABOJIIOIUU PACTUTEIIBHOTO U KUBOTHOTO MHpa. ApoMopdo3sl y
pacTeHuil 1 )KUBOTHBIX. [losiBNIEHUE, pacliBET U BBIMUPAHUE TPYTII JKUBBIX
OpPTaHU3MOB.

CucrteMa OpraHMYecKOro MHpPa KaK OTPaXEHUE HBOJIOLIHH.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

DOBONIONMSL YENOBEKAa. AHTpPONOJIOTMA Kak Hayka. Pa3Burthe
MPEJICTABICHUN O MPOUMCXOXKJICHUU YEIIOBEKA. bOXKEeCTBEHHash MpUpoja
yenoBeka. Metoapl u3ydeHusi aHTpomnorene3a. CXOACTBa U pa3inyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBwxkymue cunbl (pakropbl) aHTpomoreHneza. HacnemcrBennas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBI 00pa3 >KHU3HH,
W3TOTOBJIEHUE OPYAUN TPYAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJM ¥ BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH,
Yenosek ymensiil, YenoBek npsMoxoasun, YemoBek HeaH1epTalnbCKUu,
UenoBek  pa3ymHblii. Haxogku  MCKOMaeMbIX  OCTAaTKOB,  BpeMs
CYILIECTBOBAHMSI, O0JIACTh paCIpOCTpaHEHUsi, 00bEM TOJIOBHOTO MO3ra,
00pa3 >XU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME PAChl: €BPOIECOUTHAS
(eBpaswmiickas), HErpo-aBCcTpagouaHas (PKBaTOpHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). UepTbl TpUCIIOCOOJEHHOCTH MpEICTaBUTEIEH
YEJIOBEUECKHUX Pac K YCIOBUAM CYIIECTBOBaHUS. EJUHCTBO YeI0BEUECKUX
pac. Kpurtuka pacusma.

JdemoHcTpanuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. Y. Onapun, C. Mumep, I'. FOpu,
Y. JlapBuH.



Tabmunel u  cxembl: «Bo3aukHoBeHne COJIHEUHOM CHCTEMBI,
«Pa3Butne opranmyeckoro mupa», «PacturenpHas kinerkay, « KuBoTHas
Kietka», «lIpokapumotnueckas kierka», «CoBpeMeHHas cucTeMa
OpraHu4YecKoro mupa», «CpaBHEHHE AaHATOMHYECKHX YEPT CTPOECHUS
YyeloBeKa U 4YeJOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE MecTa
MAJCOHTOJIOTUYECKUX HAXOJOK IPEJAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenmue moan», «IpeBHue atoam», «llepBble COBpEMEHHBIE JTFOINY,
«YenoBeuecKkue pach».

Oo6opynosanue: Mmyispku «lIpoucxoxkaeHue uyenoBeka» (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA, HEAHIepTalblla, KPOMaHbOHIIA), CIEIKH
WM U300paKE€HUs KaMEHHBIX OpYAUN NEpPBOOBITHOIO YeIOBEKa (KaMHU-
qormepsl, pyoua, ckpedia), TeoXpoHOJIOTHYecKas: TaOJInIa, KOJIECKIIHS
«DOpMBI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUIN».

JlabopaTopHble U IpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «/3ydyeHune HCKOMaembIX OCTATKOB
PACTEHHI U )KUBOTHBIX B KOJUICKIIUSIX).

OKCKypcHsi «DBOJIOLMS OpraHUYecKkoro mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN WM KpaeBEeIUECKU My3€eil).

Tema 3. OpranusMbl U OKpYy:Ka0LIa"A cpeaa.

OKOJOTUsl KakK Hayka. 3aJayd M pa3lelibl 3KOJIOTrMh. MeTomsl
DKOJOTUYECKUX  MCCIECAOBAaHUM.  OKOJIOTMYECKOE  MHUPOBO33PEHHE
COBPEMEHHOT0 4esioBeKa. OTBETCTBEHHOCTh YEJIOBEKA, KaK XO354MHA, a HE
CIIyTH MHpA.

Cpenpl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAS,
MMOYBEHHAs, BHYTPUOPTaHU3MEHHAsI.

Oxonornueckue  Qgakropsl.  Knaccudukauss  3KOJIOTHYECKUX
¢dakTOpoB: abMoTHYECKHE, OMOTHUYECKHE U aHTpOIoreHHbie. [leficTBue
AKOJIOTUYECKUX (PAKTOPOB HA OPTAHU3MBI.

AOuotnueckue  ¢GakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTb.
®dotonepuoau3M.  Ilpucrnocobiiennsi  opraHu3MOB K  JICHCTBUIO
abnotnueckux (HakTopoB. bronornueckue puTMBI.

buotnueckue Qakrtoppl. Bumbl OMOTHYECKHMX B3aMMOJICHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO3 U ero Gopmel. Ilapazutusm,
KOOTIepalus, MYTYyaau3M, KOMMEHCAIIU3M (KBapTUPaAHCTBO,
HaxJICOHUYECTBO). AMEHCaNn3M, HEUTpain3M. 3HAUYCHHE OMOTUYCCKUX
B3aUMOJICUCTBUI MJI1 CYIIECTBOBAHUSI OPraHU3MOB B MPUPOJHBIX
CO0011IeCTBAX.



OKOJIOTHUECKUE  XApaKTEepUCTHKK  nonyasiuud.  OCHOBHbIE
MOKa3aTeJd TMOMYJSIUUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTD,
CMEPTHOCTb, MMPUPOCT, MUTpalus. [JuHaMyKa YUCIEHHOCTH MOMYJISALUUA U
€€ peryJsnus.

JlemoHcTpanuu:

[optpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkerns.

Tabmuubr u cxemsl: kapta «l[lpupomgubie 30HBI 3emun», «Cpeab
oOuTaHus OpraHU3MOBY, «DoTtonepuoanzm, «JTonmynsium,
«3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH TMOMYyJIALMH UHDY30pUU-
Tybenpkny, «Ilumessie memmy.

JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

JlabopatopHass padora Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUS.

JlaboparopHas pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTUE
YEPEHKOB KOJIEYCa.

[Ipaktuyeckas pabora No 2. «Ilogcy€T MIOTHOCTH MOIMYJISALIMMA
Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

CoobmiecTBO opraHu3zmMoB — OuoreHo3. CTpyKTyphsl OHOIEHO3a:
BHUJIOBasA, MPOCTPAHCTBEHHAas, Tpoduueckas (mumieBas). Buuabl-
IOMUHaHTHL. CBsI3u B OMOLIEHO3€.

DkoJjorudeckue cucteMsl (3kocucteMsl). [Tonsitue 06 skocucreme u
OuoreoneHose. @YyHKIIMOHAJIbHBIE KOMITOHEHTBI KOCUCTEMBI:
MPOJIYLIEHThI, KOHCYMEHTHI, peaylueHTbl. KpyroBopoT BeliecTB U MOTOK
SHEpruu B sKocucteme. Tpoduueckue (MUILEBbIE) YPOBHU YKOCUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE MOKAa3aTENIM SKOCUCTEMbI: OroMacca,
OPOAYKIUS. OKOJOTMYECKHME MUpaMUAbL: MPOAYKIUH, YHUCIECHHOCTH,
ouomaccel. CBOICTBA 3KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJISALIHNS,
pasButue. Cykueccus.

[IprponHble dKOCHUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTEMA
XBOMHOI'0O WJIM IIMPOKOJMCTBEHHOI'O JIECA.

AHTPOMOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe ¥  XO3AWCTBEHHOE 3HAYEHHUE AarpodKOCUCTEM U
ypOOIKOCHUCTEM.

buopasHooOpazue kak  (akTop  YCTOMYMBOCTH  DKOCHUCTEM.
CoxpaHeHne OMOJIOTHYECKOTo pa3HO0Opa3us Ha 3eMIIe.

Yuyenue B. U. Bepuanackoro o Omocdepe. ['panuiibl, coctaB u
cTpykTypa 6uochepsni. JKuboe BemiectBo U ero pyHkuuu. Oco6eHHOCTH



ouocdepsl Kak riao0ambHON YKOCUCTEMBI. JIMHAMUYeCKoe paBHOBECHUE H
oOpaTHas cBs3b B Omocdepe.

KpyroBopotsl BemiecTB ¥ OMOT€OXMMHUYECKHE ITUKIIBI 3JIE€MEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emiid. AHTPOTIOTCHHBIE U3MEHEHHS B
ouocdepe. ['modabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymectBoBanue npupoAsl U yenoBedecTBa. (CoxpaHeHHe
OuopazHooOpa3usi Kak OCHOBa ycTtoWuuBocTu Ouocdepsl. OcHoBa
pallMOHAJIBHOTO  YMPAaBJICHUS  NPUPOAHBIMH  pecypcaMd M HUX
UCIIONIb30BaHue. JloCcTHKEHUsT OMOJIOTUH U OXpaHa IPUPOIBIL.

JemMoHCcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumsr u cxemsl: «[lumessie nenu», «buoneHos3: coctaB u
cTpyktypa»,  «lIpuponnbie  cooOmiectBa»,  «llemum  muTaHus»,
«JKkojoruyeckas nupamuna», «buochepa u uvemoBek», «IKocHcTEMa
IMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «buoreHos
BOAOEMA», «ArpoueH03», «IIpruMepHbIE aHTPOIIOT€HHBIE BO3ACHCTBUS HA
npupoy», «BakHelle HCTOYHUKY 3arpsI3HEHUS] BO3yXa U ITPYHTOBBIX
Boa», «llouBa — BaxkHeimas coctaBistomas Ouocepb», «DakTopbl
nerpaganuu nouBy, «llapHukoBblil 3 ek, «PakTopbl paIHOAKTUBHOTO
3arpsisHeHHst  Omocdeps»,  «OOmass  cTpykrypa  Ouochepsn,
«Pacnpoctpanenue xu3Hu B 6nocdepe», «O30HOBBIN dKpaH Guocheps»,
«KpyroBopot yriepoaa B ouocdepe», «kKpyroBopot a3ora B mpupoze».

OGopynoBanue: MoJeb-ammuKanus « TUnudHbIe OUOIEHO3BIY,
repOapuii  «PacTutenbHble cOOOHIECTBa», KoJuieKuuu «buouenosy,
«Bpeaurenu BaxXHEUIIUX CEIBCKOXO3SUCTBEHHBIX KYJIBTYP», repoapun u
KOJUIEKLIIMM PAaCTeHHl M JKUBOTHBIX, NPHUHAIJICKAIIUE K Pa3HbIM
JKOJIOTUYECKHAM TpynmnaM OJHOro Buaa, Kpachas kuura Poccuiickoit
®denepannu, U300paKEHUS OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
BMOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIETI'O
OBPA3OBAHIA

Cormacuo ®I'OC COO, ycraHaBimMBaloTCca TpeOOBaHUS K
pe3ylbTaTaM OCBOCHHSI OOYYalOIIMMHUCA MPOTpaMM CPEAHETo OOIIEeTo
00pa30BaHUs: JIMYHOCTHBIM, METAIIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType JIMYHOCTHBIX peE3yJIbTATOB OCBOECHUs IpEIMETa
«buosiorus»  BBIICICHBI  CIECAYIOINIME COCTABJSAIOIIME: OCO3HAHHE
00yYarIMUMUCA POCCUMCKON TPaXJaHCKOW UEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTA M CAMOONPEACIEHUI0, HATNYNE
MOTHBAIlMM K OOyYEeHHUIO OWOJOTHH, IEJICHANPABICHHOE pa3BUTHE
BHYTPEHHHUX YOEXKICHUIN JTMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAJULIMKN pa3BUTHUSI OUOJIOTUUECKOTO 3HAHHUS, TOTOBHOCTD
1 CIIOCOOHOCTh 00YUaIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, MIPUCYILLUMU CHUCTEME
OMOJIOTUYECKOTO oOpa3oBaHusl, HaJIn4ne DKOJIOTUYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh 1M M CTPOUTH >KU3HEHHBIC
TLJIAHBI.

JIndyHOCTHBIE  pe3yJIbTaThl OCBOEHUS Tmpenmera «buomorus»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHHOCTH B
COOTBETCTBUM C TPAAULUMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH,
HWCTOPUYECKUMU U IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
00111eCTBE MpaBUJIAMU 1 HOPMaMH TTOBEJICHUSI U CIIOCOOCTBYIOT IIpolieccamM
CaMOMO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEHN
MIO3ULMH JTUYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U IIPABOMOPSIIKY,
YEJIOBEKY TpyJda M CTaplieMy IIOKOJIEHUIO, B3aUMHOIO YBa)XXCHUS,
OEpEeXXHOTO OTHOIIECHUSI K KYyJIbTYPHOMY HACIEIUI0 U TPATULIUSIM
MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickoit denepanuu, HpuUpoae u
OKpYXaruieu cpeae.

JIndHOCTHBIE  pE3yNbTaThl  OCBOCHHUS  y4eOHOTO  Mpeamera
«buonorus»  AOMKHBI  OTpakaTh TOTOBHOCTh U CHOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBAaTbCA CPOPMHUPOBAHHON  BHYTpEHHEM
MO3ULIMEN JIMYHOCTU, CUCTEMOM LEHHOCTHBIX OPUEHTALIMM, MTO3UTHUBHBIX
BHYTPEHHHUX YOE€XKICHHM, COOTBETCTBYIOIINUX TPATUITUOHHBIM IICHHOCTSIM



poccHiicKOTo 0O0IecTBa, pacHIMPEeHUE >KU3HEHHOTO ONBbITa W OTbITa
NEATeIbHOCTH B MPOLIECCe peal3alldd OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHOW IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIIMK OOYyYaIOIIETOCsS Kak
AKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCUICKOTO O0IIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX IpaB M 0OS3aHHOCTEM,
YBa)KCHHE 3aKOHA U MPABOMNOPSIKA;

TOTOBHOCTbh K COBMECTHOM TBOPYECKOU JIEATEIIBHOCTH IPU CO3/IaHUU
y4eOHBIX TIPOCKTOB, PEIICHWH Yy4YEeOHBIX M ITO3HABATEIBHBIX 3ajad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCTIICPUMEHTOB;

CIIOCOOHOCTH OTPEAENIATh COOCTBEHHYIO MO3UIINIO MO OTHOIICHHIO K
SIBJICHHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHME YyUWUTHIBaTh B CBOUX JICUCTBUSAX HEOOXOJUMOCTh
KOHCTPYKTUBHOI'O B3aUMOJCHCTBUS JIIOJEH C pa3HbIMU YOEKICHUSIMU,
KYJbTYPHBIMU IIEHHOCTSIMU U COIIUATBLHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOIECCE COBMECTHOIO
BBITIOJIHEHUS Y4€OHBIX, MO3HABATENLHBIX W HMCCIENOBATEIbCKUX 3aJ1ad,
YBOKUTEJIIBHOTO OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB MPU OOCYXIECHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON Tpa)KJaHCKOW HMJICHTUYHOCTH,
MaTpuoOTU3Ma, YBAKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoM, ropocTy 3a CBOM Kpau, CBOXO PoauHy, CBOM S3BIK U
KYJbTYpY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHHKAM
npuponbl, JAocTikeHussM Poccum B Hayke, WCKYCCTBE, CIOpPTE,
TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE
U pa3BUTHE OWOJIOTMH, TMOHUMAaHUS 3HA4YEHUsT OWOJOTUU B TO3HAHHUH
3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

unenHass yOeKIEHHOCTb, TOTOBHOCTh K CIYKEHUIO U 3allUTE
OteyecTBa, OTBETCTBEHHOCTH 32 €0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX LIEHHOCTEW POCCUNCKOTO HApO/1a;

c(OPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBEJICHUS;



CIOCOOHOCTh OLIEHWBATh CHUTYalMI0 W NPUHUMATh OCO3HAHHBIC
pelIeHusl, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM POJMTEIISAM, CO3JaHHIO0 CEMbBH
Ha OCHOBE OCO3HAHHOTO IIPUHATHS LEHHOCTEH CEMEMHOM XU3HU B
COOTBETCTBHUH C TPAIUIUSAMU Hapo10B Poccuuy;

dbopmupoBaHre y OOydYalOIIMXCSd HPABCTBEHHO - PEIMTHO3HOTO
MO3HAHUS OKPY>KaIOIIET0 MUPA;

¢bopMUpOBaHHE y TMMHA3MCTOB KaYeCTBEHHOTO YpPOBHS 3HAHUHU,
HEO0OXOAMMOr0 JUIsl COBPEMEHHOM MW3HHU, U BBICOKOTO YPOBHS OOIIEi
KYJIbTYPBHI.

(bopMUpOBaHKE TOTOBHOCTU K CaMOOOPA30BaHUIO U CAMOPA3BUTHIO
Ha OCHOBE CAMOOLEHKH COOCTBEHHOM €SI TEIbHOCTH.

4) 3cTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas 3CTETHKY OBbITa,
HAyYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOIIICHU;

MMOHUMAHUE SMOIMOHAIBHOTO BO3JCUCTBUS KUBOU NMPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B pPa3HbIX BHAAX HCKYCCTBA,
CTPEMJICHHE MPOSIBIATh KAYECTBA TBOPUYECKON JIMYHOCTH;

5) ¢usnueckoro BocnMTAaHUA, (POPMHPOBAHUA KYJIbTYPHI
3/0POBbS U SIMOIHMOHAJIBHOTO 0JIATONIOTYYMS

MMOHMMAaHUE U peaiu3alus 3I0pOBOro U 0€30MacHOro o0pasa KU3HU
(3mopoBOE TUTaHUE, COOJIIOICHUE TUTHEHUYECKUX TMPaBUI W HOPM,
cOaaHCUPOBAHHBINA PEKUM 3aHATUI U OTIBIXA, peryisipHas ¢puznyeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOILLIEHUS
K COOCTBEHHOMY (PU3UYECKOMY M IICUXUUYECKOMY 3/I0POBbIO;

MMOHUMaHUE LIEHHOCTU MPABUJI MHAUBUIYATBHOTO M KOJIJIEKTUBHOIO
0€30IM1acCHOT0 MOBEICHUS B CUTYallUsAX, YTPOXKAIOIINX 3J0OPOBBIO U KU3HU
JIIOJIEH;

OCO3HaHWE TMOCHEACTBUM W HENpUSTHS BpPEIHBIX MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) TPy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K Tpyly, OCO3HaHHWE [IEHHOCTH MAacTEepCTBa,
TPYI0JIIO0HE;



FOTOBHOCTh K AaKTUBHOW JE€ATEIBHOCTH TEXHOJOTMYECKOH M
COLIMAJIbHOM HaIIPaBJICHHOCTH, CIOCOOHOCTH VHHUIMAPOBAT,
IJIAHUPOBATh U CAMOCTOSITENBHO BBIMOJIHATh TAKYIO I€SITENBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpoPecCHOHANIBHON JIEATeTbHOCTH,
YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymwed npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

DKOJOTMYECKU LIeeco00pa3HOe OTHOLIEHWE K TMPHUPOJAE Kak
VCTOYHHKY KA3HHU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTHYECKOW KYyJbTYpbl: MNpUOOpETEHHE
OMbITA IIJIAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIEICTBHUI
IUISL OKPY KAIOIIEW CPEJIbl;

OCO3HaHWE TIJI00ATBHOTO XapaKTepa HKOJOTMYECKUX MpolJiIeM u
IyTEN UX PEIICHUS;

CIIOCOOHOCTh ~ UCHOJB30BaTh IpHOOpETaeMble MpU  HU3YUECHUH
OMOJIOTMM 3HAHUS M YMEHHUS IpPU PEIICHWU Npo0JieM, CBA3AHHBIX C
palMOHAIBHBIM IPUPOAOIIOIB30BaHUEM (COOTIOEHUE MPABUII TOBEACHUS
B MPUPOJIE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, Orocdephl);

AKTUBHOE HENPUATHUE HECUCTBUW, MPUHOCALIMX BPEI OKPYKAIOLIEH
OpUPOJHOM  cpelne, YMEHHE MPOTHO3UPOBATH  HEOIArONpPUSATHBIC
DKOJIOTUYECKHE  TOCHEACTBUA  NPEANPUHUMAEMBIX  JCUCTBHM U
MpeA0TBpallaTh UX;

HaJIMYHAE Pa3BUTOrO 3KOJIOTMYECKOTO MBILUICHMS, 3KOJIOTHYECKOU
KyJbTYPBl, OIbITA JEATEIBHOCTH 3SKOJOTMYECKON HANPAaBIECHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCS UMM B MTO3HABATEIbHON, KOMMYHHKATUBHON
U COLMAIbHOM NPAKTUKE, TOTOBHOCTUM K YYaCTUIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTb MUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHUSI HAyKW U OOILECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMTATEIbCKOM KYJIBTYPbl Kak
CpelCTBa B3aUMOJECHCTBUS MEXKY JIIOJIbMH U ITO3HAHUS MUPA;



MOHUMaHHE crienu(UKN OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ poJiv B
(GopMUPOBAHMN PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
LIEJIOCTHOT'O TPEJCTABICHUSI 00 OKpYXarollleM MHUpPE KaK O €JIMHCTBE
OpUpPOJbI, YeJIOBeKa W  O0IIecTBa, B IO3HAHUM  IPHUPOJHBIX
3aKOHOMEPHOCTEM M pEIIeHHH MpoOJIieM COXpaHEHHs] MPUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAUYMMOCTH OWOJOTMHM JJIi COBPEMEHHOM
UBWIM3AIMK: OOECHEUYEHHUs HOBOIO YPOBHS pa3BUTHS MEIULIMHBL,
CO3/IaHHME TNEPCIEKTUBHBIX OMOTEXHOJOrHH, CIOCOOHBIX  pelaTh
pecypcHbIE IPOOIEMBbI Pa3BUTHS YEJIOBEUECTBA, TOMCKA ITyTEH BBIXOJA U3
r7I00aNbHBIX JKOJOTMUYECKUX TMpobsieM u olecredyeHus Tmepexoja K
YCTOWYMBOMY PAa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYyYEHUU OUOJIOTMYECKUX 3HAHUN B LIEISAX
MOBBIIIEHHS 00IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK
COCTaBHOM 4YacTu (YHKIHMOHAJIBHOM TIpaMOTHOCTH OOy4Yaromuxcs,
(dopMupyemoii pu U3ydeHu ONOJIOTUY;

NOHMMAaHUE CYIIHOCTH METOMOB IIO3HAHHUS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOJIy4aeMble 3HAHUS
UL aHalM3a M OOBSICHEHWsS SBJICHUM OKpYXalolero Mupa M
OPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHe Jieiarb OOOCHOBaHHBIE
3aKJIFOUEHUSI HA OCHOBE HAyUYHBIX (PaKTOB U UMEIOLINXCS JAHHBIX C LIEIBIO
NOJIyYEHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOATENIbHO ~ MCIOJIb30BaTh  OMOJIOTMYECKHE
3HAHUS JJIs PEIICHHs MPOOJIEM B peabHBIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE LEHHOCTHM HAy4YHOM JEATENbHOCTH, TOTOBHOCTH
OCYLIECTBJISATh IPOEKTHYKD U  HCCIEHOBATENIBCKYIO)  JEATEIBHOCTD
WHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHUIO U
caM0o00Opa30BaHMI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HaHUU IO
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yibTaThl OCBOCHUS y4eOHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMbBIC 711 (POPMHUPOBAHUS MHPOBO33PCHUS
00yJaroIMXcsi MEXKIUCIUILTHHAPHBIC (MEXIPEIMETHBIE) OOIeHAYYHBIC
MOHATHUS, OTPAXKAIOIIME IEJOCTHOCTh HAYYHOM KAPTHUHBI MHUpa U



cnenuuKy METOJI0B MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEpPrus, SBIEHUE, MPOLECC, CHUCTEMa, HAy4YHBIM (HaKT,
MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJII0JICHUE, W3MEpPEHHE, JKCIIEPUMEHT W JPYruX), YHHUBEpCaJIbHBIC
yaeOHbIE e CTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynaTuBHbIe), obecreunBaioniye (GopMupoBaHUe (QYHKIIMOHATBHON
IPAaMOTHOCTH M COLIMAIbHOM KOMITETCHIIUU O0YyYaroIIuXcsi, CIOCOOHOCTh
0o0yJarommuxcsi  MCIOJb30BaTh  OCBOCHHBIE  MEXKIUCHUIUIMHAPHBIC,
MHPOBO33pPEHUYECKHE 3HAHUS M YHHUBEpCAJIbHBIC Y4ueOHbIE ACHCTBHS B
ITI03HABATEJIbHOW U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3yNIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO
o01ero oOpa3oBaHus JTOJKHBI OTPaKaTh:

OBJjaieHHe YHHBEPCAJbHBIMH Y4YeOHBIMH IO3HABATEJIbHBIMH
AeidCTBUSIMM:

1) 6azoBble JJOrHYecKHe AeiiCTBUS:

CaMOCTOSATENEHO (HOPMYIUPOBATh M aAKTyaIH3WPOBATH IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IIPH OCBOSGHUM 3HAHMK TNPHUEMBI JIOTHYECKOTO
MBIIIUICHUS (aHAJIN3a, CHHTE3a, CpaBHEHU S, KJaccuukaiu, 00001eHu s ),
PacCKpBIBATh CMBICIT OMOJIOTHYECKHUX TMTOHATHH (BBIICIATH MX XapaKTEPHBIC
PU3HAKH, YCTAHABIMBATH CBS3H C IPYTHUMU IOHSATHUIMHU );

OTIPENICIIATH LIENIN ICATSILHOCTH, 3aaBas TapaMeTphbl U KPUTEPUHU UX
TOCTUKEHHUS, COOTHOCUTh PE3YJIbTAThl JICSITEIHBHOCTH C MOCTAaBJICHHBIMH
LICIISIMH;

HCIIOJb30BaTh OMOJIOTUYECKUE TTOHATUS AJisI OOBSICHEHUS (PAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOHTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, JICTYKTHBHEIC,
10 AaHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUYUS B
paccMaTpUBaEMBbIX SBIICHUSIX, (DOPMYIUPOBATH BHIBOIBI U 3AKTIOUCHUS;

MPUMEHATH CXEMHO-MOJICbHBIC CPEACTBA JJIs TPEACTABICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B H3y4aeMbIX OHMOJOTHYECKUX
00BEKTax, a TakKe IPOTUBOPEUYMN PA3HOIO POJA, BBISBICHHBIX B
Pa3TUYHBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOoOJEeMbl ¢ YyYETOM aHaIM3a
MMEIOIIHNXCS MaTePUATBHBIX M HEMATePUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICSITCIHHOCTBH, OICHHBATh COOTBETCTBHE
PE3yNbTATOB IIEJISIM, OIIEHUBATh PUCKHU MTOCJIEICTBUM IEATETLHOCTH;



KOOPJIMHUPOBATh M BBIMOJIHATH PAa0OTy B YCIOBHSIX PEaAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TMPU PEIICHUU KU3HEHHBIX
poOJIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJIQ/ICTh HAaBBIKAMU Y4e€OHO-HCCIENOBATEIIbCKOW U MPOEKTHOMN
NEeSTEIbHOCTH, HaBBIKAMHU pa3pelieHust MpoosieM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSTEILHOMY IIOMCKY METOJIOB  PEIICHHUS
PAKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B MTO3HAHUS;

WCIIONIb30BaTh PAa3MYHbIE BHUIBI JAEATEIHLHOCTH IO TMOJYYCHHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPeoOPa30BaHUIO U IPUMEHEHHIO B
y4eOHBIX CUTYalUsIX, B TOM YHUCJIE TIPU CO3/1aHUU YUEOHBIX U COL[UAIbHBIX
POEKTOB;

dopMupoBaTh HaydHbBI THN MBIIUICHUS, BIAACTh HAYYHOU
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a]Ja4 B 00pa30BaTEIbHOM
JESITEIbHOCTU U )KU3HEHHBIX CUTYAILINSX;

BBISIBJISIT IPUYMHHO-CIIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh
3ajavy, BBIJBUTATh TUINOTE3Yy €€ peIIeHHs, HAXOAUTh apryMEHTHI IJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
pelIeHus;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUs 3a/laull pe3yibTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYalldsM, OIICHMBATh NPUOOPETEHHBIHI
OTIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIM MOMUCK IEpeHoca CPEACTB U
CIOCOOOB ICUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHHWS B IO3HABATENBHYIO U TMPAKTUYECKYIO
0071aCTH KU3HEACATCILHOCTH,

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE WIEH, MpEAjaraTb OpUTHHAJIbHBIE TMOIXOAbl U
peIIeHus1, CTaBUTh MPOOIEMBI U 33]]a4, TOMYCKAIOIINE albTEPHATHBHEIC
pEIICHUS.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIHMH (TEKCTe
y4eOHOTO MOCOoOUs, HAYYHO-TIOMYJISIPHONU JUTEpaType, OMOJOTHUYECKHUX
CJIOBapsIX M CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTepHETE),



aHATM3UPOBATH HH(POPMAITUIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHMUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HETIPOTHBOPECUNBOCTH;

dbopMyIUpoBaTh 3alpoChl U MPUMEHATh Pa3IMYHBIE METO/ABI MPHU
MOMCKE M OTOOpe Ouosnoruyeckor wuHGOpPMALMKM, HEOOXOJAUMOM s
BBITIOJTHCHHSI YICOHBIX 3a71a4;

npuodpeTaTh OMBIT HCITOJIb30BaHUS UH(POPMALIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTHM,  COBEPIICHCTBOBATh  KYJIBTYPY
AKTUBHOT'O MCTIOJIb30BAHUSI PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY IpeACTaBICHHUS
Oounonornueckoi nHGopManuu (CXembl, rpadvKH, THATPAMMBI, TaOIHUIIHI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
Oouonoruyeckor MHpopmaluen: NMPUMEHATh XUMUYECKHUE, PU3NYECKUE U
MaTeMaTU4YeCcKHe 3HaKh U CHUMBOJIBI, (QopMyibl, aOOpeBuatypy,
HOMEHKJIATypy,  HCIIOJh30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATTISTHOCTH;

BJQJICTh HAaBBIKAMU pAaCMO3HABAHUS U 3allUThl WHGOPMAIIUH,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJaneHue YHHUBEPCATbHBIMHU KOMMYHUKATHUBHBIMH
AefCTBUSIMM:

1) oO1eHme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBATh B JUAJIOTE WU JIUCKYCCHH T10 CYIIECTBY 00CYKIaEMOM TeMbI
(yMeHHME 3amaBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO
BBITIOJIHGHUS ~ TIpejlaraéMOW  3aJaud, YYUTHIBAaTh HHTEPECHl H
COTJIACOBAaHHOCTH MO3UIIMN APYTUX YIACTHUKOB IUAJIOTA WIIA JTUCKYCCHH ),

pacrio3HaBaTh HEBepOaJbHBIE CpEACTBA OOINCHUSA, ITOHUMATh
3HAYCHHWE  COIMAIBHBIX  3HAKOB, TMPEANOCHUIOK  BO3HUKHOBCHHS
KOH(DJIUKTHBIX CHUTYyallWid, yMETh CMSTYaTh KOH(MIUKTBI W BECTH
MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIOCOOAMU OOIIEHUS W B3aMMOJICHCTBUS,
MOHUMATh HaMEpPEHUs JPYTuX JIOJeH, TIPOSBIATh YBAKUTEIHLHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOM (opme (popMyIMpoBaTh CBOU
BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOK TOYKY 3pEHUS C
WCIIOJTh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl eI TeJIbHOCTh:



MOHUMAaTh W  UCIHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W
WHIUBUyAIbHOW pa0OThl TPHU PEIICHUH OWOJOTUYECKOW IMPOOIEMEI,
000OCHOBBIBaTh ~ HEOOXOJUMOCTh  TNPUMEHEHUS] TPYNINOBBIX  (GopM
B3aMMOJICUCTBUS MPU PEIICHUH YU4eOHOMU 3a/1auu;

BBIOMPATh TEMATHUKY M METOABl COBMECTHBIX NEUCTBUI C y4ETOM
00X HHTEPECOB U BO3MOKHOCTEN KaXKJI0I0 WIEHA KOJUIEKTUBA;

OPUHUMATh eI COBMECTHOM NESITEeIbHOCTH, OPraHW30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJIATh IUIaH
NEUCTBUM, paclipeiesIATh POJIU ¢ y4ETOM MHEHUM Y4aCTHUKOB, 00CYXKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAAA U KaKJOr0 y4YaCTHUKA KOMaH/IbI
B OOIIIMI Pe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeAJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEU C MO3UIIUN HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYUIECTBJISATh  MO3UTHBHOE  CTPATETUYECKOE IMOBEJAEHUE B
Pa3JIMYHBIX CUTYAIUSX, MPOSBISATH TBOPUECTBO M BOOOpa)keHUE, OBIThH
VHULIMATUBHBIM.

OBJiageHne YHUBEPCAJIbHBIMY PeryJIsSiTUBHBIMHU ACCTBUAMM:

1) camoopraHu3anusi:

HCIIOJB30BaTh OMOJIOTUUECKUE 3HAHUS JIS BHISIBJICHUS MIPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€TIEBBIE U CMBICTIOBBIC
YCTAHOBKU B CBOMX JIEUCTBUAX U IMOCTYNKAX MO OTHOIIEHUIO K >KUBOU
MIPUPOJIE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTh U (DOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNbHOM NEATEIHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

CaMOCTOSATENIbHO COCTABJIATh IUIAH PELICHUs MPOOJIEMbl ¢ YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHMpsaTh pPaMKd Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTECHUM;

JenaTb OCO3HAHHBIM  BBHIOOpP, AapPryMEHTHpPOBaThH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh  (DOPMHUPOBAHUIO U  TPOSBICHUIO  IIUPOKOU
SPYOUIIMU B Pa3HBIX OOJACTIX 3HAHUN, TMOCTOSIHHO TIIOBBIIIATH CBOM
00pa3oBaTeNbHbII U KyJIbTYPHBIA YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYyaIlUsIM, BHOCHUTb KOPPEKTHUBHI B
JESITeIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJITATOB IIEIISIM;

BJIaJICTh HABBIKAMU TO3HABATEIILHOW pPEe(ICKCHUM KaK OCO3HAHUS
COBEpIIIACMBIX JICHCTBUH M MBICIIUTEIBHBIX IMPOIIECCOB, MX PE3YJIbTATOB U
OCHOBaHUH, HMCIIOB30BaTh MPUEMBI PEIICKCHH IS OLICHKH CHUTYAIlHH,
BBIOOpA BEPHOT'O PEIICHHUS;

yMETh OILICHUBATh PUCKH U CBOCBPEMCHHO NMPUHUMATH PEIICHUS 110
UX CHIDKCHHIO,

MPUHUMATHh MOTHBBI M apTYMEHTBI IPYTUX IIPH aHAJIM3E PE3yIbTaTOB
JCATCIIEHOCTH;

3) npuHsATHE ceOsl U APYTHX:

IPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M aPTYMEHTHI JIPYTUX IIPH aHAJIA3E PE3yJIbTaTOB
JCSATCIIEHOCTH;

MpHU3HABaTh CBOE MIPABO W MPABO JAPYTUX HA OIIHNOKU;

pa3BUBaTh CIOCOOHOCTH TOHMMATh MHpP C TO3UIUU JPYTroro
YeIIoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaThl ocBoeHUs mporpamMmmbl COO mo Guonoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT CHEIUPUUYECKUE I y4eOHOTO TIpeaMeTa
«buosnorus» HaydHble 3HAHHUS, YMEHHUSI U CHOCOOBI JEHUCTBUH IO
OCBOCHHUIO, HWHTEpIpETallu U MPeoOpa3OBaHUI0 3HAHWM, BUJIbI
NEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUN B
Pa3IUYHBIX YYEOHBIX CHUTyallMsX, a TaKkKe B peaJbHBIX >XU3HEHHBIX
CUTyallusX, CBSA3aHHbIX ¢ Owosioruedd. B mnporpamme mpeameTHbIe
pe3yJabTaThl MPEACTABICHBI MO TOJaM 00yUYeHHS.

[IpenMeTHble  pe3ysbTaTbl  OCBOCHHUS ~ Y4E€OHOTO  MpeaMeTa
«buonorus» ¢ 10 knacce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUH B CHUCTEME
HAy4YHOTO 3HAaHMS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOTO MHPOBO33PEHUS, O
BKJIaJIe POCCHUHCKMX W 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouonornv, (¢GyHKIUOHATBHOM TPAMOTHOCTH 4YEJOBEKa IS DPEIICHUS
KU3HEHHBIX 3a]1ay;



YMEHHE pacKphIBaTh COJAEpKAHHE OMOJOTUYECKUX TEPMHUHOB U
MOHSTUHN: XWU3Hb, KJICTKA, OpraHu3M, Merabonm3M (0OMEH BEIIeCTB U
NpeBpallleHue dSHEPruM), ToMeocTa3 (caMmoperyisius), YypOBHEBas
OpraHu3alusl KUBbIX CHCTEM, CaMOBOCHPOHU3BEACHHUE (PEMpOAYKIIHS),
HACJIEJICTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE  Uu3Jaratb  OWOJIOTUYECKHME  Teopud  (KJIETOYHas,
XpOMOCOMHasi, MyTallMOHHAas, LEHTpaldbHas JIOrMa MOJEKYJISIPHON
ouosiorun), 3akousl (I'. Menaens, T. Moprana, H. U. BaBuioBa) u yueHus
(0 meHTpax MHOrooOpas3usi U MPOUCXOXKICHUSI KyIbTYpHBIX pacTeHuil H.
W. BaBwiiosa), omnpenensTh TpaHULbl HX HTPUMEHUMOCTH K >KHBBIM
CHUCTEeMaM;

yMEHHUE BIAJETh METOJaMU HAay4YHOTO TO3HAHUS B OHOJIOTHH:
HAOJIIOICHUE W OIMCAaHUE >KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHIA,
OpraHm3anusi W  TPOBEACHHE  OHOJIOTUYECKOTO  SKCIIEPUMEHTA,
BBIJIBHKEHUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKTY UCCIICTYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOYYCHHBIX PE3YJIbTaTOB, MCIOIb30BAHHBIX
HAyYHBIX TOHATUM, TEOpPU M 3aKOHOB, YMEHHE JeJiaTh BBIBOJbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATHh CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT U 3YKAPHOT, OJTHOKIETOYHBIX K MHOTOKJIETOUHBIX OPTaHIU3MOB,
OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILLEHUS 3HEPTUU B
KJIETKE, (OTOCHHTE3a, IIJIACTUYECKOTO M DSHEPreTUYecKoro oOMeHa,
XeMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, Pa3MHOXKECHHUS,
MHJUBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YyMEHUE TPUMEHATHh TIOJyYCHHBIE 3HAHUSA JUIsI  OOBSICHCHHUS
OMOJIOTUYECKUX TMPOIIECCOB U SIBJIICHUM, JISI TPUHSATHS MPAKTHUYECKUX
pElIeHNi B MOBCEIHEBHOM JKU3HU C IIEJIbI0 o0ecrieueHus: 0€30MacHOCTH
CBOETO 3JIOPOBBSI M 3[I0OPOBBSI OKPYKAIOLIUX JIIOCH, COOMIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHS B OKPY’KaIoIeH MPUPOAHON cpene, MOHNMaHHe
HEOO0XOJIMMOCTH UCIOJIB30BaHUS JOCTHKEHUNH COBPEMEHHON OMOJIOTUH U
OMOTEXHOJIOTH JIJISl pAIIMOHATILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE pellaTh JJIEMEHTAPHbIE TEHETUYECKUE 3aJadyl Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHUE, CICTJICHHOE HAacleA0BaHNEe, COCTABIATH
CXE€MbI MOHOTHOPUTHOTO CKpPEIIMBAHMS IS TPEICKa3aHus HacIeOBaHUS
MIPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMIOJNHATh JIA0OpATOpPHBIE U TMPAKTHYECKUE PadOTHI,
coOmoaTh mMpaBwia Mpu padbore ¢ y4eOHBIM H  JTaOOPATOPHBIM
000py10BaHUEM;



YMEHUE KPUTUYECKH OLICHUBATh U HHTEPIIPETUPOBATH HHPOPMAITHUIO
OMOJIOTUYECKOTO COACPIKAHMUS, BKITFOYAIONTYO TICEBOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOM HWHQOpMamuu, Hay4dHO-
MOMYJIAPHBIE ~ MaTepHayibl), JTHYECKUE  aCHEKThl  COBPEMEHHBIX
HCCIICIOBAHMI B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC M YCTHBIE COOOITICHUS,
0000111258 OMOJIOTHYECKYI0 HH(MOPMALUI0 U3 HECKOJIBKMX HCTOYHHKOB,
IrPaMOTHO MCTOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.

[IpenMeTHble  pe3ysbTaThl  OCBOCHHUS  Y4EOHOTO  MpeaMeTa
«buonorus» ¢ 11 knacce NOIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJOTUU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHMH COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHS, O
BKJIaJIC POCCHUCKMX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouonornn, (GyHKIUOHATBLHOM TPAMOTHOCTH 4YEJIOBEKa I PEIICHHUS
YKU3HCHHBIX 3a]1a4;

YyMEHHUE PACKPBIBATh COJIepKaHUE OMOJOTHUUYECKUX TEPMHUHOB H
MOHSATHUM: BHJ, MOMYJALMSA, TeHOMOHI, SBOJIOIMSA, JBMXKYIINEC CHUIIbI
(dakTophr) ABOJIIOLINH, MPUCIIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHUE, 3KOJOTHYECKHE (PaKTOPBI, SKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMCHTBI, PEIyIEHTHI, 1M IMHUTaHUsA, SKOJIOTHYECKas IHpaMuja,
O6uoreorieHo3, Ouocdepa;

yMEHHE U3JIaraTb OMOJOTHYECKHUE TCOPHH (IBOTFOIIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAsI TCOPHS DBOJIFOINH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimieBoro  cxoacrea K. M. bspa, uepeaoBaHus TJIaBHBIX
HarpaBlieHui u myTeit spomoruu A. H. CeBeprioBa, yaeHust o 6mochepe
B. U. Bepnajackoro), onpenensarh rpaHUIIbl X TPUMEHHUMOCTH K KUBBIM
CHUCTEMaM;

YMEHUE BIJIAJICTh METOJaMHd HAYYHOTO TIO3HAHHUS B OWOJIOTHH:
HAOIOZICHUE W OIHMCAHHWE XHUBBIX CHUCTEM, IPOIECCOB W SBJICHUH,
OpraHuM3anys ¥  TPOBEJICHHE  OMOJIOTHYCCKOTrO  IKCIEPUMEHTA,
BBIJIBUKCHUE TUITOTE3bI, BHISBICHUE 3aBUCUMOCTH MEX]TYy UCCIICTyEMbIMH
BEJTMYMHAMH, OOBSCHEHHE IMOJYYCHHBIX PE3YJIbTaTOB, MCIIOJIb30BAHHBIX
HAyYHBIX TOHATHHA, TEOPWA M 3aKOHOB, YMCHHE JeJIaTh BBIBOIBLI Ha
OCHOBAHHH MOJYYEHHBIX PE3yIhTATOB;

YMEHUE  BBIJICTSATH  CYIIECTBEHHBIE  MPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHUJAOB,  MOMYJSIIUN,  MPOIYIICHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OMOTeOIIEeHO30B U IKOCUCTEM, OCOOCHHOCTH



MPOLIECCOB: HACIEACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJ000pa30BaHusA,  MPUCHOCOOJEHHOCTH  OPraHU3MOB,  JCHCTBUS
AKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA
SHEPTUU B DKOCHUCTEMAX, AHTPOIMOIEHHBIX HM3MEHEHUH B HKOCHUCTEMaxX
CBOEU MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXMMHUUECKUX IIUKIIOB B
ouocdepe;

yMEHUE TMPUMEHATh TMOJy4YEHHbIE 3HAHHUS IS OOBICHEHHMS
OMOJIOTUYECKUX TPOIIECCOB U SBJICHUM, JJISI MPUHATUS MPAKTUUYECKUX
pelIeHUil B MOBCEIHEBHOM JKU3HU C 11€JIbI0 o0ecrieueHus: 0e30MacHOCTH
CBOETO 3/I0OPOBBSI U 3[0POBBSI OKPYKAIOLIUX JIIOAEH, COOMIOEHUS HOPM
TPaMOTHOTO TOBENICHUS B OKPYKAIOIIEH MPUPOTHON cpejie, TOHNMaHHE
HEOOXOIUMOCTH UCIOJIb30BaHUSI JOCTHXKEHUNH COBPEMEHHOM OMOJIOTHH
JUTSL palliOHAIBHOTO MPUPOJIOTIOIb30BaAHUS;

YMEHHE peliaTh dJeMEHTapHbIe OMOOTHYECKUE 3a7aul, COCTABIISATh
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMaX (LE€NU MUTaHus);

YMEHUE BBITIONHATh JIA0OPATOPHBIC M TMPAKTHYECKHUE PadOTHI,
coOmro/laTh TMpaBWia IMpu padbore ¢ Yy4eOHBIM U J1a0OPATOPHBIM
000py10BaHUEM;

YMEHUE KPUTHYECKH OIEHUBATh U HHTEPIIPETHUPOBATH HH(POPMAITHTO
OMOJIOTHYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CpelICTBAa MaccoBOW HMH(OpMAILUM, HAYYHO-
MOMYJISIPHBIE MaTEPHAJIbl), PacCMaTPUBATh TJIOOATBHBIE IKOJIOTHUECKHE
npo0ieMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOITICHUS,
000011ast OMOJIOTUYECKYI0 MH(POPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO MCTIOJB30BATh MOHATUWHBIN anmapar OuOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 b 4 1
MOTIOTILL Kak Hayxa https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M IX OpraHu3aIus 2 bubmmorexa HOK
p H https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTaB U CTPOCHUE 16 9 bubnuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHECATENLHOCTS KICTKH 12 https://m.edsoo.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIBHOE 10 9 bubnuorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTL U N3MEHYUBOCTD 16 3 bu6mmorexa [IOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 6 bubnunoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 2
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 68 0 8
I[TPOT'PAMME
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https://m.edsoo.ru/7f41c292
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11 KITACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (mudpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 1 2
IBOMOUHOHHAS OHOTOTHS 8 https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHUE U pa3BUTHE bubnnoreka [HOK
2 18 1
’KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1 2
3 Opranu3Mel H OKpyAkaiolas cpea 0 https://m.edsoo.ru/7f41cc74
Coo0111ecTBa M 9KOJIOTHUCCKHUE bubmuorexa [JOK
4 18
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
P 4
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 68 0 5

[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgpoBbie
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 2 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToanl TO3HAHUS KHUBOM
npuposl. [Ipakruueckas
pabota Ne 1
2 «Hcnonp3oBanue 2 1 bubmorexa [JOK
https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJIOB IPH
M3y4EHUU OMOJIOTMUECKUX
00BEKTOBY
3 buonornueckue cucremsl, 5 bubnuoreka [IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB
4 kietku. Boaa u 2 bubmorexa LHOK
- 2o https://m.edso0.ru/863e674e
MUHEpaJIbHBIE COJIH
5 benku. CoctaB u cTpoeHue 9 bubmuoreka [JOK
OeIKoB https://m.eds00.ru/863e6b72
depMeHTH —
6 OHOJIOrHUECKHE 2 1 bubmorexa [JOK
https://m.edso0.ru/863e6b72
KaTaJnu3aTopPHI.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JlaGopaTtopHas pabora Ne 1
«3yuenne
KaTAJIMTUYECKOU
AKTUBHOCTH (pEpPMEHTOB
(Ha mpuMepe aMusIa3bl WIK

KaTaJasbl)»
bu6nmoreka [IOK
7 Y I
HICBOMRL. SHTIAR https://m.eds00.ru/863e6870
8 HyxienHoBBIE KHCTOTBL. bubnuoreka [JOK
ATO® https://m.eds00.ru/863e6d5c
HcTopus u metoasl
9 U3YUYCHUS KIICTKH bubmorexa LHOK
v ' https://m.eds00.ru/863e6e88
Kunerounas teopus
10 Knerka kak nenoctHas
JKUBasi CUCTEMa
Crpoenue
JYKapUOTHYECKON KIIETKH.
JlaGopatopHas padorta Ne 2
«3yueHue cTpoeHus
. bu6mmoteka [IOK
KJIETOK pacTeHHIH,
11 KHBOTHELX. FOHOOB I https://m.eds00.ru/863e6ff0
7 p https://m.edso00.ru/863e716c
OaxTepuii moJ
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OTIFICAHUE»
12 OOMEeH BEIIECTB I bu6nuoreka [IOK

MeTa00JIN3M

https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

bu6nmoreka [IOK

13 PorocuTes. XemocuHTes https://m.eds00.ru/863e7¢98
bu6nmmoreka [IOK
14 I
Ouepreruucckuii 0Gmen https://m.edso0.ru/863e7aae
Ku3HeHHBIN UK KIETKH.
Jenenue kineTku. MuTos.
JIabopatopuas padora Ne 3
15 «Ha6§10 :HI/IC 15114T03a B buGnnorexa LIOK
A https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucusus — OUOCHHTE3 bu6nunoreka [IOK
Oenka https://m.edso0.ru/863e796e
18 Hexnerounsie popmbl bubmuoreka [JOK
JKU3HU — BHUPYCHI https://m.eds00.ru/863e7540
DopMbl pa3zsMHOKEHUSI Bubmiotexa LIOK
19 o FI;HH;; on https://m.edso0.ru/863e81b6
p https://m.edsoo.ru/863e831e
bu6nuoreka [IOK
20 Meii
onos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
[IOJIOBBIX KJIETOK.
21 Omo10TBOpEHHE. bu6nuoreka [IOK

JlaGopaTtopHnast pabota Ne 4
«M3y4enue ctpoeHus
TIOJIOBBIX KJIETOK Ha

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

TOTOBBIX
MUKpOIIpenaparax»

22

NuauBunyansHOE
pa3BUTHE OPraHU3MOB

bu6nuoreka [IOK
https://m.eds00.ru/863e8436

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYHUBOCTH

bu6nuoreka [IOK
https://m.eds00.ru/863e862

24

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIINBAHHE

bubmuorexa [JOK
https://m.eds00.ru/863e8878

25

Jurudpunxoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeIOBaHMsI TPU3HAKOB

bubmuorexa [JOK
https://m.edsoo.ru/863e89a4

26

Cuennennoe
HaCJIe/IOBaHUE TIPU3HAKOB.
JlaGopaTtopnast pabota Ne 5
«3y4yeHue pe3ynpTaToB
MOHOTHOPHUIHOTO U
JUTUOPUIHOTO
CKpELMBaHUS Y
Jp030(HIIBI HA TOTOBBIX
MHUKpOIpernapaTax»

bubmmoteka [IOK
https://m.edso00.ru/863e8c60

27

I'eneTuka momna.
HacnenoBanue nprsHakos,
CLIEMJIEHHBIX C II0JIOM

but6mmoreka [IOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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28

N3MeHUYHUBOCTS.
Henacnencrsennas
U3MEHYUBOCTb.
JlaGopaTtopnast pabota No
6. U3yuenue
MOIU(DUKAITHOHHOM
W3MEHYHBOCTH,
MOCTPOCHUE
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBOI»

bu6nmmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHnas
W3MEHYUBOCTb.
JlaboparopHas pabota Ne
7. «AHanu3 mytanui y
Ip030(UIIbl HA TOTOBBIX
MUKpOTpenaparax»

bubnnoreka IIOK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yemoBeka

bu6nuoreka [IOK
https://m.edso00.ru/863e8d78

31

PesepBHBIil ypOK.
O0o0mIeHNE TT0 TeMe
«HacnencrBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOBY

32

Cernekius Kak HayKa u
poIecce

bu6nuoreka [IOK
https://m.edso0.ru/863e9214

33

Mertozsl U JOCTUKEHUS
CEJICKLIUY PACTEHUN U
JKUBOTHBIX

but6mmoreka [IOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 buorexnonorus kak ) Bbu6nuoreka [IOK
0Tpaciyib IPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabneie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLIHS U1 METOBI €€ 9 bubmuorexa [JOK
U3y4YeHUs https://m.edsoo.ru/863ea20e
Hcropus pa3BuTus
2 MpeACTaBICHUIN 00 2 bubmorexa [JOK
peA https://m.eds00.ru/863e9570
SBOJIIOLIHH
bubmuorexa [JOK
3 M 2
HKPOSBOIIOMA https://m.edso0.ru/863e9cle
[Tonmynsauus xkak
AIIeMEHTapHasl €IMHULIA
BH/JIa Y HBOJTIOIUH. 5ub 10K
noIMoTEKa
4 o] 2 1
JlaGoparopras pabora Ne https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB 110
MOP(OIOTHIECKOMY
KPUTEPUIO»
BIDKYIIIAE CHITBI
) gneMZ;IHTa HbIe (PaKTOPHI) 2 bubmmorexa [JOK
p p https://m.edso0.ru/863e9da4
SBOJTIOIINH
6 EcrecTBeHHbIi 0TOOp U ) bubmuoreka [JOK
ero ¢GopMsl https://m.eds00.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

Pe3ynbTarel aBOIIOIMN:
IpUCIOCcOOJICHHOCTD
OpPTraHu3MOB U
BU000pa30BaHueE.
JlaGopaTopHas pabora Ne 2
«Omnucanue
PUCTIOCOOTICHHOCTH
opranusma u eé
OTHOCHTEJIBHOTO
XapakTepa

bu6nuoreka [JOK
https://m.edsoo.ru/863e9fde

Hamnpasienus u mytu
MaKpO?IBOJIFOIIMU

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
IBOJIOIUH

10

Ucropus xu3nu Ha 3emiie
U METOJIbl €€ U3yUYeHUs

11

FI/IHOTG?;I)I HpOI/ICXO)K)ICHI/ISI
JKA3HU HA 3emiie

bubmmorexa [JOK
https://m.edso0o.ru/863ea5a6

12

Pa3Burwne xu3Hu Ha 3eMiie
I10 5paM U nepruogam

bu6nuoreka [IOK
https://m.edsoo.ru/863ea6be

13

OcHOBHBIE 3TaIbI
9BOJIIOIIMM PACTUTEIBLHOTO
Y )KMBOTHOT'O MHpa.
[IpaxTuueckas padora Ne 1
«/3yueHne uCKomaemMpix
OCTAaTKOB PaCTEHUH U
YKUBOTHBIX B KOJUIEKITHSIX)

bu6nuoreka [IOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPraHU4YeCcKOro Mupa https://m.edso0.ru/863ea48e
DBOJIIOLIHS YeJI0BEKa bubmuorexa [JOK

15
(aHTpOIIOrEHE3) https://m.edsoo.ru/863eac2c

16 JIBIOKYIIIME CUJITBI bu6nuoreka [JOK
(paxTopsl) aHTpOMIOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIUU
SBOJIIOIMH YEJIOBEKa
Yenoseueckue pacel U

18 MIPUPOIHBIC a/IallTAllUH bubmorexa LHOK

pHp https://m.edsoo.ru/863eaea2
YenoBeKa
PesepBHBIi ypOK.
O06006menne o Teme

19 «Bo3HUKHOBEHUE U
pa3BHUTHE KU3HU HA
3emie»

20 DKoJoTHs Kak HayKa

21 Cpenpl oOuTaHus U bubnmnoreka [JOK
9KOJIOTHYECKHE (PaKTOPbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.

JlaGopatopHas pabota Ne
3. «Mopdonoruueckue
. bubmuorexa [JOK
22 0COOEHHOCTH pacTeHul U3

pa3HBIX MECT OOUTAHUY.
JlaGopaTtopHnast pabota No
4. «BiustHue cBeTa Ha pocT

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

" pa3BUTHC YCPCHKOB

KoJIeyca»
bu6nmoreka [IOK
23 buotuueckue pakro
HOTHICCKHE (AKTOPI https://m.eds00.ru/863eb348
DKOJOTUYECKHUE
XapaKTePUCTUKU
24 nonyisauuy. [Ipakruueckas
paborta Ne 2 «ITomcuér
TUIOTHOCTHU TOMYJISALUAN
Pa3HBIX BUIOB pACTEHUI»
o5 Coo01miecTBa OpraHu3MoB bubnmoreka [JOK
— OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(3xocucTeMbI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKa3aTen
9KOCHCTEMEI.
27 DKOJOTHYECKHE bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBolicTBa
skocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOTEHHBIE
9KOCUCTEMBI
30 buocdepa — rnobdanpHas bu6muoreka [JOK
3KOCUCTEMA 3eMJTH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH bubmmoreka [JOK

CYILECTBOBaHUS Onochepbl

https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

39 UenosedecTBo B buochepe
3emun

CocyliiecTBOBaHUE
33 Y

IIPUPOJBI U YEIOBEYECTBA

bu6nmoreka [IOK
https://m.edsoo.ru/863ebale

Pe3epBHBIii ypOK.
O000111eHUE TEMBI

34
«Coo01tecTBa 1

9KOJOTHYCCKHUEC CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/863eba1e
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